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I[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 Owuosioruu (yriayOJ€HHBIM YpPOBEHb) OpPHEHTHpPOBAHA Ha
0Oy4YaronmMxcs, MPOSBIISIONINX MOBBIIIEHHBIM MHTEPEC K M3YUYEHHUIO OMOJIOTUU, U
HampaBjieHa Ha (OPMHpPOBAHHME  ECTECTBEHHO-HAYYHOM T'pPAMOTHOCTH U
OpraHu3alii0 U3y4eHHsl OMOJIOTUU Ha JEeATEeIbHOCTHOM ocHOBE. B mporpamme 1o
OMOJIOTHH YYMTHIBAIOTCS BO3MOXHOCTH OHOJOTMU B pealn3alud TpeOOoBaHUM
dI'OC OOO Kk miIaHUPyEMbIM JTUYHOCTHBIM, METANPEAMETHBIM U IMPEAMETHBIM
pe3ynpTaTaM OO0y4YeHHs Ha YIIyOJIEHHOM YpOBHE, a TakkKe pealu3anus
MEXKTPEAMETHBIX CBS3€H €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB OCHOBHOTO
o011iero oOpa3oBaHusl.

[IporpamMma BKJIIOYAET pachpesiesieHne coiep kannsa yaeOHOro maTepuania ¢ 7 mo
9 Kiacc, a TaKXkKe PpEKOMEHAYEMYIO TOCIEI0BAaTENIbHOCTh H3YyUEHUSI TEM,
OCHOBAaHHYI0O Ha JIOTUKE pa3BUTHS MPEIMETHOTO COJEPKAaHHUA C YYETOM
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIuXCs.

[Iporpamma mo Ouonoruu pazpaboTaHa C LEIbIO OKa3aHUS METOAMYECKOMN

MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY HPEIMETY.
B nporpamme nmo Ouosioruu ONpenesstoTcss OCHOBHBIE LENU U3YyYeHUs] OMOJIOTUU
Ha YIUIYOJICHHOM YpOBHE OCHOBHOTO 0O0Iero oOpa3oBaHus, IUIAHUPYEMbIE
pe3ynpTaThl OCBOCHHUA Kypca OWOJNIOTHH: JIMYHOCTHBIE, METalpeIMETHBIC,
peIMEeTHBIC.

buonorus BHOCUT CyIIeCTBEHHBIN BKJIAJ B pa3BUTHE y 00yUaIOMIUXCS HAYYHOTO
MHUPOBO33pEHUs, BKIO4Yas (GOPMUPOBAHUE TMPEICTABICHU O METOJaX IMO3HAHUS
KUBOW MPHUPOBI, TTO3BOJIAET CHOPMHUPOBATH CUCTEMY HAYYHBIX 3HAHUHN O JKUBBIX
CHCTEMax, YMEHUS UX MPUMEHSATH B Pa3HOOOPA3HBIX JKU3HEHHBIX CUTYaIIHsIX.

buonoruueckass moAroToBka Ha yriayOJI€HHOM YpPOBHE CIIOCOOCTBYET Pa3BUTHIO
MOTHBAIlMA K W3Y4YCHUIO OWOJOTHH, TMOHMMAHUIO OOYYAIOIIMMUCS HAYYHBIX
NPUHLIAIIOB OpraHU3aluy JEsTeIbHOCTH YeIOBEeKa B KUBOM MpUpOJE, O3BOJISET
3aJI0’)KUTh OCHOBBI JKOJIOTUYECKOM KYJBTYpHI, 3I0pPOBOrO oOpa3a >KU3HH,
CIIOCOOCTBYET OBJIQJICHUIO OOYYAIOIMMUCS CICIHATBHBIMUA  OMOJIOTUYECKUMHU
3HAHMSMU, 3aKJIaJbIBAIONIUMUA OCHOBY IS JajdbHEHIIEro OWOJIOTHYECKOTO
oOpa3oBaHUs.

[ensamu oOydeHUss OMOJOTMM Ha YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUs
(yriiyOJieHHBI YPOBEHbB) SIBJISIOTCS:

- pa3BUTHE HMHTEpeca K U3YYCHUIO JKU3HEIEATEITHHOCTH OMOJIOTHUECKHX CHUCTEM
pPa3HOTO YPOBHS OpraHM3AIMH, OCOOCHHOCTAM CTPOCHHUS, KHU3HEACITEIHbHOCTU
OpraHu3Ma 4YeJI0BeKa, YCIOBUSAM COXPAaHEHHUS €T0 3J0POBBS;

- (QopMupoBaHUE YMEHHI NPUMEHSIThH METOAbl OHOJOTUYECKONW HAyKH IS
U3y4EHUS

- OHOJIOTUYECKUX CHUCTEM, B TOM YHCJIE OpraHM3Ma 4YeJOBeKa; BOCIHUTaHHUE
HKOJIOTUYECKOM KYJIBTYPHI B LEJSIX COXPAHEHUSI COOCTBEHHOTO



- 370pOBbsi M OXpaHbl OKPYKAIOIIEH Cpenbl; pPa3BUTHE MPEACTABICHUNA O
BO3MOXHBIX cdepax Oyaymied mpopecCHOHAIBHON NESITeNIbHOCTH, CBSI3AHHOW C
Ouonoruen, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NpO(uiis U HaNpaBIEHHOCTH
JanbHENIero ooyueHus.

JlocTikeHue 1eneid MporpaMMbl IO OHOJIOTMM OOECIEYMBACTCA PEIICHUEM
CJIEIYIOLIUX 3a]1a4:

- mpuoOpeTeHre oOy4aroUMMUCS 3HAHUW O KMBOW MPHUPOJIE, 3aKOHOMEPHOCTSX
CTPOCHHMS, >KU3HENEATEIHbHOCTH U cpenooOpasyromeld poiu rpudoB, pacTeHUH,
KUBOTHBIX, MUKPOOPTaHU3MOB, O YEJIOBEKEe KaKk OMOCOLMATBHON CHCTEME, O POJIU
OHOJIOrMU B MPAKTHYECKOU JEATEIbHOCTH JIIOJIEH;

- OBJIAJICHUE YMEHUSMHU TPOBOJUTH HCCIEAOBAaHUSA OOBEKTOB >KUBOW MPUPOIBI C
UCIIOJIb30BAaHUEM JIA0OPATOPHOTO OOOPYIOBAaHHWS W HMHCTPYMEHTOB IU(PPOBBIX
nabopatopuid, oOpraHu3aluy HAONIOJEHUS 3a COCTOSSHUEM COOCTBEHHOIO
OpraHu3Ma;

- OCBOEHHME NPUEMOB PabOTHl ¢ OMOJOTMYECKOW HMH(OpMalMeld, B TOM YHCIE O
COBPEMEHHBIX JOCTIDKCHUSX B 00JIACTH OHOJIOTHH, €€ aHadhu3 U KPUTHYECKOE
OIICHUBAHUE;

- OCBOCHHME OJKOJOTHYECKM TPaMOTHOTO TOBEICHMS, HANpPABICHHOIO Ha
COXpaHEHUE COOCTBEHHOTO 3/I0POBbSl U OXPaHbI OKPY’KAIOILIEH NPUPOJTHON CPEabl;
- mpuoOpeTeHne mpeacTaBiIeHnit 0 chepax MPoPeCcCHOHATILHOMN IS TEIBHOCTH,
CBS3aHHBIX C OWOJIOTHMEH W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX OMOJIOTHH.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAHHBIX JUIsI UW3y4deHUs OWMOJOTMM Ha
yIiIyOJIeHHOM YpOBHE, — 272 yaca: B 7 kjlacce — 68 dacoB (2 yaca B Hellel0), B 8
kiacce — 102 yaca (3 gaca B Hegento), B 9 kinacce — 102 gaca (3 yaca B HEZIeIIO).



COJEP)KXAHUE OBYUEHN A
7 KIIACC

BBenenue
Lumonoeuss — nayka o knemxe. CoOBpeMEHHas KieToyHas Tteopus. Kierka —
€AUHULIA CTPOECHUSA, KUZHEIACATECIPHOCTH U PAa3MHOXKEHUS KUBOT0. XUMHUUYECKUN
coctaB kieTkd. CTpyKTypHass OpraHu3alus KIETKA. OYKapuOTHBIE U
MpPOKapuOTHBIE  KiIeTkH. MemOpana. Ilutoruasma. Opradounsl. EpunHas
MeMOpaHHasi cucTemMa KiIeTKd. MwuTtoxoHapun W 1utactuiael. Llutockener u
opraHouasl JBWKEeHUA. Snpo. Xpomocombl. ['eHpl. VYaBOeHHE XPOMOCOM.
IImonmaoctes kinetkn. Kierouneri muki. Muto3. Mernio3. PasmBaoxxenue. Turbl
YKU3HEHHBIX ITUKJIOB.
Bupyconocuss — mayka o eupycax. Bupycsl — HekJeTouHble (opmbl. Briag
POCCUICKUX M 3apyOeXHBIX YYEHBIX B pa3BUTHE BHUPYCOJOruu. Bupychbie
3a00JIeBaHUsl PACTEHUM, )KUBOTHBIX U YesloBeKa. Mepbl MPOPMIAKTUKA BUPYCHBIX
3a00JIeBaHUM.
Cospemennas Kaaccugurayus OpP2aHU3Mo8, OCHOBHbIE NPUHYUNBL.
Knaccudukanuss opraHu3MOB M 3BOJIIOLMOHHOE Y4eHHE. Teopus 3BOJIOLUU
Yapne3a lapBuHna.
Memoowr nayunozo nosumanus 6 oOuonozcuu. llpaBuna paboOThl CO CBETOBBIM
MHUKpPOCKOIIOM. BpemeHHble M MOCTOSIHHBIE MHKpoIpenapaTtsl. Meroauka
INPUTOTOBJICHUSI BPEMEHHBIX MHUKpOIpenaparoB. MMKPOCKONHS ONTHYECKas,
ANIEKTPOHHAsA, CKAHUPYIOLIAsi, 30H0Basl.
Jlemoncmpayus nopTpeToB YUYEHBIX, MUKpO(doTOorpaduii KIETOYHBIX CTPYKTYP,
BBITIOJTHEHHBIX C MOMOIIBIO PA3IMYHBIX TUIIOB MUKPOCKOIIHH.
JlabopamopHvie u npakmuueckue padomul
[IpaBuna TexHMKH OE30MACHOCTH TPU MPOBEACHUM  JIAOOPATOPHBIX U
MpakTUYecKux padbor. OCHOBBI MHKPOCKOIHMH: TPUTOTOBJICHHE BPEMEHHBIX
npenaparoB U pabota ¢ MUKpockornoMm. OdopmiieHHe pe3ynbTaTtoB paboOTHI ¢
MUKPOCKOIIOM.
baxmepuu u apxeu. Muxkpobuosorusi — Hayka 0 MUkpoopranuzmax. OcoOeHHOCTH
CTpOEHUS IPOKAPUOTHOM KiIeTKH. MHorooOpasue dhopm kieTok 6akrepuii. Poct u
pasmHOxeHue Oaktepuii. Cmopsl Oaktepuil. JKu3HENESITENbHOCTh OaKTepHUid:
aBTOTpopHBIE W reTepoTpodHbIe, aHa’pOOHBIE U  a’dpoOHBIE OaKTEpHUH.
[MnanobakTepun U ux poiib B npuponae. OCOOCHHOCTH OpraHM3alUu apXed U Ux
oTnuyus ot 6aktepuil. Posb apxeil u 6akTepuii B BOSHUKHOBEHUHU 3yKapHUOTOB.
PacnipocTpaH€HHOCTH OaKTEpHUl U apXell, UX pojib B MPUPOJIE U KU3HU YEJOBEKA.
Ponb OakTepuii B OMOr€OXMMUYECKUX IIMKIAX.
JlabopamopHhvie u npakmuueckue pabonul
N3ydenne MeTo10B 1e3UH(EKIUN U CTEPUITU3ALIUN.
Nzyuenne mopdonoruu 6akrepuii Ha MUKPOCKOITMYECKUX MpernapaTax.
Mmnozoobpazue oonoxnemounvix sykapuom. OCHOBHbBIE TPU3HAKU OJHOKIETOYHBIX
sykapuoT. CTpoeHHe, [BH)KEHHE, NUTAaHUE, PA3MHOXKEHUE OIJHOKJIETOYHBIX



aBTOTPO(DHBIX U TETEPOTPOPHBIX FYKAPUOT HA MPUMEPE IBTIICHBI U TPUITAHOCOMBI,
TPUXOMOHA/bl U KHUIICYHOW JAMONIUU, HUHPY30pUd TYyPENbKH U MaIIPUHHOTO
wiasMoAusi, paauosisipuit u gopamunudep, ameobl mpoTesi, TUaToMeld. 3HaueHue
OJIHOKJIETOUHBIX 3YKApUOT B MpHUpOJE M XU3HU 4yenoBeka. CoHHas 0oJie3Hb,
oone3np Illaraca. KoxHbII M BHUCIHEpAIBHBIM JIEHIIIMAaHUO3. TpPUXOMOHHMA3.
JIsamM6103.

JlabopamopHvie u npakmuueckue pabonul

N3ydyeHrne OIHOKJIETOYHBIX OPraHM3MOB MOJ MHUKPOCKOIIOM HA BPEMEHHBIX H
(UKCUPOBAHHBIX MUKpOIIpenapaTax. ApXeracTUIHbIC WU «PACTECHUSD
bomanuxa — nayxa o pacmenusx. KpaTkas wuctopusi pa3BUTHS OOTaHUKHU.
borannka u 00bekThl €€ wucciaeaoBaHuil. OOBEM 1LApPCTBA «PACTEHUS» B
COBPEMEHHOW CHCTEME OpraHuueckoro Mwupa. Paznenst Ootanuku. CBs3b
OOTaHUKU C JAPYTUMU OHOJIOTMYECKUMH HayKaMH, MEIULIUHOM U CEIbCKUM
x0o3siicTBOM. Ponb OoTaHuMkd B (QOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHbl Mupa. llepcnekTuBbl pa3BUTHs OOTAHUKH KakK HayKH.
[Ipumenenne OoTaHWYeCKMX 3HAHMM uenoBekoM. [Ipodeccun yenmoBeka,
CBSI3aHHBIE C OOTAHUKOM.

Jlemoncmpayus NOPTPETOB YUEHBIX, )KUBBIX PACTEHUH, KOJUIEKIIUNA U MYJISIKEH.
OO61mast opraHu3aius paCTUTEIILHOIO OpraHu3Ma

Pacmumenvnasa xknemxa u eé ocobennocmu. PacturenbHbie TKaHH. OTKpBITHE
pacTUTeNbHbIX TKaHeH. CTpoeHre U (PYyHKIMU pacTUTENbHbIX TKaHel. IIpocTeie u
ciloXxHble TKaHH. (OOpa3oBaTelbHbIEC, MOKPOBHBIE, OCHOBHBIE, MEXAHHYECKHE,
MPOBOJAIIME TKaHU. OpraHbl U CUCTEMbI OPTAHOB PACTUTEIBLHOIO OPraHU3Ma, UX
B3aUMOCBSI3b. PacTUTENbHBIN OpraHu3M Kak €IUWHOE ILesioe. BereraTuBHbIE H
T€HEPATUBHBIE OPTaHBbI.

Jlemoncmpayusi OonBITOB TO OOHAapYXEHUIO B CEMEHaX pacTeHUW BOJBI,
MUHEPaJIbHBIX U OPrAaHMYECKUX BEIIECTB, Kpaxmaia, OejKa u xKupa.
JlabopamopHvle u npaxmuueckue pabomul.

N3yueHne CTpOEHUsT PACTUTEIbHBIX KIETOK Ha TOTOBBIX M BPEMEHHBIX
MUKpOIIpenaparax.

HabGnrogenue mporecca 1urazMosin3a U JIEMIa3MoIn3a B PACTUTENBHBIX KIIETKaX
IIOJ MUKPOCKOIIOM.

N3yyenne ocoOCHHOCTEN CTPOEHUS TKaHEW pAacTeHUU Ha TOTOBBIX U BPEMEHHBIX
MHKpOIpenaparax.

N3yueHne CTpOeHHS OpraHOB pACTCHMM Ha JKUBBIX OOBEKTaX M TrepOapHBIX
oOpasiax.

Cnoposvie pacmenus. Kpacusie, 3en€npie 1 XapoBble BOAOPOCIH. AJBrOJIOTHS —
Hayka O BOJOpocisix. Bomopocnn — HeTakCOHOMMYECKas TIpyIna OpraHU3MOB,
MPUCHIOCOOJICHHBIX K U3HM B BOJHOM Cpele, OTHOCSIIMXCA K Pa3IMYHbIM
LIapCTBAM B COBPEMEHHOM CHCTEME OPraHU4YeCKOro mupa. MecTo KpacHbIX,
3eJIEHBIX U XapOBBIX BOJAOPOCIEH B COBPEMEHHOW CHUCTEME OPraHWYECKOro MHpA.
OcoOeHHOCTH WX CTPOCHHUS, PA3MHOKEHHS W JKU3HCHHBIX IMKJIOB HA TMPUMEPE
XJIAMUIOMOHA/IBI, XJIOPEIUTHI, KIaA0(POPhI U YIIbBBI, CIIUPOTUPHI U Xapbl, TOPHHUPHI.



Bypsle BOAOpOCIIH, MX TaKCOHOMHUYECKOE IIOJOKEHHE BHE LApCTBA PACTEHUM.
KuzHeHHble MUKIIBI TaMUHApUU (MopcKas kamycTa) U ¢ykyca. Pacripoctpanenue
1 3KoJiorusi. Poiib B pupo/ie 1 3HaYeHUE B )KU3HU YEJIOBEKA.

[IpoucxokieHue BBICIIUX pacTeHUd (AMOpUO(DUT) OT XapoOBBIX BOAOPOCIIEH.
CoBpeMeHHbIE TOIX0/Ibl K CUCTEMATUKE PACTCHUH.

Moxosuonvie unu mxu. OOUIAs XapaKTEPUCTUKA, CTPOCHUE U KUZHENIEATEIbHOCTD,
KU3HEHHBIA MUK MXOB. MHorooopasue MmxoB. Kykymkun 5n€H U cdaraym.
PacnpocTpaHeHne MW 3KOJOrMs MXOB. 3HAUE€HHE MXOB B IPHUPOAE U
KHU3HEACITEIbHOCTH  4enoBeka.  TopdooOpazoBanme.  [leu€HouHuku  u
AHTOLEPOTOBBIE.

Ilnaynosuonvie  (naaynvr). OOWas  xapaktepuctuka.  Mopdosorudeckue
OCOOEHHOCTH BEreTaTHBHBIX OpraHoB. OCOOEHHOCTH OpraHU3alld, >KU3HEHHOTO
HUKJIa IiayHa OynaBoBuAHOro. IloioBoe mnokoneHue, peaykuus ramerogura.
PacripocTpaHeHne © 3KOJOTHs IUIAYHOBUAHBIX. 3HAYE€HHWE B MPHUPOJLE U
UCIIOJIb30BAHUE YEJIOBEKOM. lcKomaeMble IUIayHOBUAHBIE. PoOJIb HCKOMMaeMbIX
IUIAYHOBUIHBIX B PAcCTUTEIBbHOM IOKPOBE MalIe030MCKON 3pbl U B 00pa30BaHUU
KaMEHHOTO YTJIS.

Ilanopomnuxosuonvie (nanopomuuxku u xeowu). OOmAsS XapaKTEpUCTUKA
NanOpPOTHUKOBUIHBIX. (OCOOEHHOCTH OpraHu3allid BETreTaTHUBHBIX OPIaHOB,
KU3HEHHOIO0 [HKJIA XBOIIAa ImosieBoro. CTpoeHue U IKU3HEACSATENbHOCTD
NarnoOpOTHUKOB. JKM3HEHHBIM LMK NAaNOpOTHUKOB HAa MpUMEpPE IIMTOBHHMKA
MyKCKOTO. PacnpocTpaHeHre W 3KOJIOTHUS TAlNOPOTHUKOBHUJIHBIX. 3HAYEHUE B
PUPOAE U KU3HEACITEIIbHOCTH YEJIOBEKa.

JlabopamopHvie u npakmuueckue padomul

N3yyeHue 0COOEHHOCTEW CTPOEHUSA W KU3HEHHBIX IUKIOB OJHOKJIETOYHBIX M
MHOTOKJIETOUHBIX 3€JE€HBIX, XapOBBIX M KPACHBIX BOJOpPOCIECH Ha KUBOM U
repOapHOM Martepuase.

N3ydyeHne cTpoeHHMs M KU3HEHHBIX LUKIOB OYyphIX BOJOpOCIECH Ha >KUBOM HU
repOapHOM MaTepuase.

N3yyenune ocoOeHHOCTEN CTPOEHUS KYKYIIKMHA JbHA W c(arHyma (Ha >KUBBIX U
repOapHbIX OOBEKTAX).

N3ydyeHnne ocoOeHHOCTEH CTpoeHMs IlayHa OyJIaBOBUAHOTO (HA JKUBBIX U
repOapHBIX OOBEKTAX).

N3yyenne ocoOEHHOCTEH CTPOEHUsl XBOLIA IMOJEBOTO (Ha >KUBBIX M repOapHBIX
00BEKTaX).

N3yuyenue 0COOEHHOCTEW CTpPOEHHS NANOpPOTHUKA HIIMTOBHUKA MYKCKOro (Ha
YKUBBIX U repOapHbIX 00BEKTAX).

Cemennvle pacmenus. 1'onocemeHHble. BO3BHUKHOBEHHE CEMEHU — BaXKHBIN 3Tall B
HBOJIIOIIMU BBICIIMX pacTeHuH. [[peBHHE ceMEeHHBbIE MANOPOTHUKH, UX POJIb B
JaNbHEUIIEM pa3BUTHUM CEMEHHBIX pacTeHuid. OOmme NpU3HAKKM CEMEHHBIX
pacTeHHid Kak HauOoyiee TPUCTOCOOIEHHBIX K CYIIECTBOBAHHIO Ha CYIIIE.
['onocemeHHble — HETAaKCOHOMHYECKAs Tpylna CEMEHHbIX pacTteHuid. OOmas
XapaKTepUCTHKA, OCOOCHHOCTH OPraHU3allid TOJOCEMEHHBIX. JKU3HEHHBINH LHKII



XBOMHBIX Ha TMpUMEpe COCHBL. Pa3HooOpa3ue TOJOCEeMEHHBbIX. XBOMHBIE,
I'mukroBele, CaroBHukoBble, ['HeToBble. PacmpocrtpaneHne U 3KOJOTUsS
rOJI0CEMEHHBIX. 3HAUEHHE B IIPUPOJIE U B XO3AMCTBEHHOM J1EATENBHOCTH YEIOBEKA.
Jlabopamopnvle u npaxmuyeckue pabomul

N3ydyeHne 0COOEHHOCTEW BHEIIHETO CTPOEHUS BETOK, XBOM, IIMLIEK U CEMSH
XBOWHBIX (€J1b, COCHA, IUCTBEHHUIIA).

Llgemxosvie pacmenus. OOmas XapakTepUCTUKAa LBETKOBbIX. CTpoeHue u
KU3HEIEATEIIbHOCTh LIBETKOBBIX. [[BETOK Kak OpraH IOJOBOrO Pa3MHOXKEHHUS Y
MOKPBITOCEMEHHBIX ~ pacTeHuid. Pa3HooOpasue I[BETKOB: TMpaBWIbHBIE U
HEeIpaBWbHbIE, 000€NoJible U pasiaeiabHonosabie. OIHOAOMHBIE W JABYIOMHBIE
pactenusi. CouBeTust (cioxkHble, mpoctbie). L[[Berenue. Pa3zBuTue MHKpO- H
meracriop. ['amerel.  Onbuienue.  OmmopmorBopenue.  3urora.  [[BorHOe
OIUIOJIOTBOPEHUE Y TOKPHITOCEMEHHBIX (LIBETKOBBIX) pacteHuil. Pabotrsr C.I.
Hapammza. J)Ku3HeHHbIN HUKII IBETKOBBIX.

IInoovr u cemena. Pa3HooOpazue 1aogoB. Cyxue U COYHBIE IUIOABI.
OpHocemsiHHBIE W MHOroceMsHHble IuIoAbl. Comnonua. CrpoeHue cemsiH
JIBYJIOJIBHBIX U OJIHOJIOJIBHBIX pacTeHuid. PazHooOpa3ue cemsH. Pacnipoctpanenue
IUIOJIOB U CEMSH B IPHUPOJAE. YCIOBUS INPOpPACTaHUs CEMsH. J[pIXaHHWE CEMSH.
Pa3Butue npopocrtka. PacpocTpanenue iooB U CEMSIH B IPUPOJE.
Hnousuodyanvnoe paszeumue pacmenuti (owmoeenes). llepuoabl OHTOreHe3a:
AMOPHUOHAJIBHBIN, MOJIOIOCTH (FOBEHWJIbHBIN), 3p€I0CTH (Pa3MHOKEHUS ), CTAPOCTU
(ceHMIIbHBIN) HA MPUMEPE MOKPHITOCEMEHHOTO pacTeHusi. CTaguu BereTaimoOHHOTO
nepuoJa pacTeHUN Ha MpUMEpE 3J1aKOB (BCXOMbI, KYIIIEHHE, BBIXOJ B TPYOKY,
KOJIOLLIEHUE, IIBETEHUE, CO3PEBAHNE).

Jlabopamopnvie u npaxmuueckue pabomul

N3yuenue Mmopdoaoruu useTka (Ha )KUBbIX U PUKCUPOBAHHBIX OOBEKTAX).
N3yuenue paznooOpaszus corBeTuii (Ha repoapHbIX 00pasiax).

N3y4yeHue cTpoeHUs 3aBA3U LIBETKA U CEMSANOYKH IO MUKPOCKONIOM (Ha TOTOBBIX
MUKpOIpenaparax).

N3yyeHue cTpoeHus: CEMSIH MOKPBITOCEMEHHBIX PACTEHU.

N3ydeHue cTpoeHMs II0I0B U COILIIOAUM.

CtpoeHue U KU3HENEATEIbHOCTh CEMEHHBIX PACTEHUI

[ToGer 1 moderoBble CUCTEMBI

[Tober. Mopdonorus mnobera. CrpoeHuwe O0O0JUCTBEHHOro modera. Y3el.
Mexnoy3nue. MeramepHocTb. Pa3zHooOpa3ue 1o0eroB. YKOpPOUYEHHbBIE U
yanuHEHHbIE ToOeru. BeretaTuBHble U reHepaTuBHbIe oOeru. [lonoxenue nodera
B IIpocTpaHcTBe. BunonsmeHEHHbIE TOOETH.

[Touka — 3auvatouneld mnoOer. CrpoeHue mnouku. Pa3HooOpasue mnoUYek:
BEr€TATUBHBIE, BET€TaTUBHO-T€HEPATUBHBIE, TCHEPATUBHBIE, OTKPBITHIE, 3aKPBITHIE.
Bepxyieunsie, 60KOBbIE (MTa3yIIHbIE) U MTPUIATOUHBIE TOYKH.

Crebenb. Mopdomnorust crebns. @opma crebneld y TpaBsIHUCTBIX U JIPEBECHBIX
pPaCcTCHUM.



Anatomust crebna. CtpoeHue cTeOmas IBYAOIbHBIX U OJTHOJOIBHBIX TPABSIHUCTHIX
pactenuit. Pacnonoxkenune mnpoBojsaimx TkaHed. CTpoeHue ctelisi JIPEBECHBIX
paCTECHUH.

OyHkiuu cTedya. MexaHudeckas, TpaHCHoOpTHas. BereratmBHoe pa3MHOXKEHUE
LIBETKOBBIX PACTCHUM.

Llemoncmpayus onvima — NEPEABUKEHUE MUHEPAJIBHBIX U OPraHUYECKUX BEILIECTB
1o cTe0JII0, BUJOM3MEHEHHBIX MTOOETOB.

Jlabopamopnvie u npaxmuyeckue pabomol.

Nzyuenne mopdonorun modera Ha KUBBIX O0BEKTaX WM Ha TepOapHBIX oOpasIax.
W3yyeHue CTpOEHHs BEreTaTWBHBIX, TE€HEPATUBHBIX M CMEIIAHHBIX IIOYEK.
Pa3Ho0Opa3ue nouek y ApeBECHBIX PACTCHHI.

W3yyeHue momepeyHoro CHowia CTBOJA PpPACTEHUWAd W aHAIU3  BIUSHUSA
DKOJIOTHYECKUX YCIIOBUM HA PA3BUTHE PACTEHUM.

N3ydyeHne ocoOEHHOCTEH aHATOMUYECKOTO CTPOEHMsI CTeOdsl ABYJOJBHBIX U
OJTHOJIOJIBHBIX TPaBSIHUCTBIX PacTEHUI (Ha JKUMBBIX OOBEKTaX WJIM Ha repOapHbIX
oOpasimax).

N3ydyeHnne o0coOEHHOCTEH aHAaTOMHYECKOIO CTPOECHUS CTEONsl APEBECHBIX
pacTEHU.

W3ydeHue TpaHcropTa BEIIECTB B cTeOIE.

N3yuenne meramopdo30B nobera.

Jluct. Mopdonorus nucra. JIuctoBas IJIaCTUHKA, OCHOBAaHWE JIMCTA, YEPEIIOK,
OPWIKCTHUKU.  Pa3zHooOpazue  JuCTheB:  (QOpPMbI  JIUCTOBBIX  IJJACTHUHOK,
KUJIKOBAaHUE JIUCThEB, NPOCThIE U CIIOXKHBIE JHUCThs. JlMCTOpacmoyioKeHue u
JUCTOBAs Mo3anKa. BuaonsmeHeHust TMCThEB U UX (PYHKIIUH.

AHartoMus JMcTa. DnuaepMa M yCTbUUYHBIM ammapaT. Me3zodumn. ITurmeHTs
mucta. Ilmactuael. JKunku (COCyIHUCTO-BOJIOKHUCThIE Ty4ku). OCOOEHHOCTH
CTPOEHUS CBETOBBIX M TEHEBBIX JINCTHEB.

@DyHKIMYU JHUCTA. 3anacarolas, 3allluTHAsl, BET€TaTUBHOE PAa3MHOXEHUE U JPYTHe
byakuuu. Tpancnupamuss W Tazoo0MeH. BimsHMe BHENHUX YCIOBUM Ha
Tpancnupanuio. PotocuHTe3. 3HaueHue (ortocuHTeza. Kocmuueckas poiib
3enénbix pactenuil (K. A. TumupsizeB). Jlucroman, ero nmpuuMHbI, MEXaHU3M U
3HAYEHHUE B KU3HU PACTEHUS.

Jlemoncmpayusi onvimog: BBIIEIEHUE NMUTMEHTOB JIMCTAa Ha MPHUMEPE CIUPTOBOU
BBITSDKKUA XJIopoduiuia; oOpa3oBaHHE Kpaxmalla B 3€JIEHBIX JIUCThSIX Ha CBETY
(purypsr 0. Cakca); BausiHuE CUJIBI CBETa Ha BBIJIEJICHUE KUCIOPOAA BOJHBIMU
pacTeHus MU (MOACUYET My3bIPHKOB KUCIOPOAA).

Jlabopamophvie u npakmuyeckue pabomul.

Uzyuenue mopghonocuu nucma Ha Hcusbix 00veKmax uiu 2epoapHsvix oopazyax.
Tunel 1 QopMynbl JUCTOpacnoyiokeHus. McciepoBaHue aHATOMUM JIUCTA C
MOMOIIBIO CBETOBOT'O MUKpoOckorma. M3yuenne metamopo30B JucTa.

Kopenv u roprnesvie cucmemwvl. Mopdonoruss kopHsi. Bumsl xopuei. Turmb
KOpPHEBBIX cucTeM. AHatomusi KOpHs. 30HbI KOpHs. KopHeBoll uexnuk. CtpoeHue
KOpHS Ha IOIEPEYHOM Cpe3€ B 30HE BcachiBaHUs. DPYHKIMU KOPHS. 3aKpEIJICHUE



pactenust B cyoOctpate. BcacbiBanue W TpoBeIEHHUE BOJIbI U MHUHEPAIbHBIX
BEILECTB. 3alacaHue MUTATEIIbHBIX BEIIECTB.

Munepanvnoe numarnue pacmenui. I1ocTymieHHE BOIBI 1 MUHEPAIBHBIX BELIECTB.
KopueBoe naBieHue. DJIeMEHThl MHMHEPAIBHOIO MNUTaHUSA (Makpo- U
MHUKpO3JIEMEHTHI). BplpamuBaHue pacTeHUl MeETOJaMU THJIPONOHUKH U
asponoHuku. OdecrieueHre yCiaoBU Jisl AbIXaHHsI KOPHSI.

bixanue kopHs. CuHTe3 OHOJIOTMYECKM aKTHUBHBIX BeEIIEeCTB. BereraTtuBHOE
pa3MHOXeHue. BugonsmMenenus KopHei u ux QpyHKIuu.

Jlemoncmpayus OTpacTaHWsT NPUAATOYHBIX KOPHEHM HAa NIPUMEPE CMOPOJIMHBI U
JAPYTUX PACTEHUM; ITOCTYIUIEHUS BOABI W3 IMOYBBI B KOPEHb, HArHETAIOLIETO
JNEUCTBUS KOPHS; BUIOM3MEHEHHBIX KOPHEM.

JlabopamopHhvie u npakmuueckue padonul

N3yuenue Mop(oaoruu KOpHs Ha )KMBBIX 00BEKTaX MM repOapHbIX 00pa3nax.
M3ydeHne aHaTOMUYECKOTO CTPOCHMS KOPHS Ha T'OTOBBIX MUKpOIIpenaparax.
WN3ydeHue CTpOoeHUS KOHYMKA KOPHSA MPOPOCTKA MIICHULBI U I[EPBUYHOTO
CTPOEHMSI KOPHS Mpuca (UK IPYyroro pacTeHUs).

M3ydeHne CTpOeHHsI KOPHEBBIX BOJIOCKOB € ITIOMOIIBIO CBETOBOI'O MUKPOCKOIIA.
HccenenoBanre BIUSAHAS BO3yXa Ha pa3BUTUE KOPHEHN.

Nzydenne metamop(h0o30B KOPHS.

Becemamuenoe  pasmmuoodicenue  pacmenuiu.  BereraTuBHOE€ — pa3MHOXXECHHE
LIBETKOBBIX PACTEHH W €ro 3HAYEHUWE B ECTECTBECHHBIX YCIOBUSAX H B
CEJIbCKOXO3SIICTBEHHON ~ mpakTuke.  OCHOBHbIE  (OPMBI  BEreTaTHUBHOTO
Pa3MHOXEHUS: KOPHSAMHM, JIUCThSIMH, HAA3€MHBIMU U MOA3EMHBIMU MOOETraMu.
Pasmuoxxenne npuBuBkoil. Padoter M.B. Muuypuna. KionupoBanue pacteHui.
MUKpOKIOHAIIBHOE pa3sMHOXKEHHWE pacTeHuil. KilerouHas WHKEHEpHUs Kak
COBPEMEHHAS TEXHOJIOTUS PA3MHOKEHHS PACTEHUM.

Ilousa. Pabotel B.B. JlokyuaeBa o mouBe. XapakTepHucTHKa MOYBLI. PasHOOOpasue
nouB. Ilnogopoaue mouswl. YnoOpenus. HapyiieHus MuUHEpaqbHOTO MUTAHUS
pacTeHuil. ArpoTexHu4Yeckre mpuéMbl 00padboTku mouBkl. [loHsiTHE O ceBooOOpOTE
Y €r0 3HAYEHUH ISl BBIPAIUBaHUS CEIIbCKOXO03MCTBEHHBIX KYJIBTYD.
Hemoncmpayusi cioco00B BEreTaTUBHOTO Pa3MHOKEHUSI HA IPUMEPE KOMHATHBIX
pPaCcTCHUMN.

Jlabopamophvie u npaxmuyeckue pabomul

N3yueHne MuTO3a B KOPEIIKE JTyKa.

N3yueHne )KM3HEHHBIX [IUKJIOB pacTeHUHN Ha repOapHbBIX o0pasiax.

MeTo1bl MUKPOKJIIOHAJIBHOI'O PA3MHOKEHUSI PACTCHUM.

Knaccugurayus ysemxoevix. Opnoponbuble U JIBynmonwsHble. CeMeiicTBa
uBeTkoBbIX. JIBymosbHbie:  KpecrousetrHoie, Po3ouBernsie, IlacinéHoBsie,
CrnoxnousetHble, MoTblIbKOBbIE (BOOOBBIE), 30HTHYHBIE. OAHOOIBHBIE: 3/1aKH,
AwmapumncoBsle, Jluneitnsie. Opxuanepie. OTIHUNATENbHBIE TPU3HAKU. DOPMYIIbI
Y JUarpamMmbl [BETKOB. /J[MKOpACTyIINE U KYJbTYPHBIE IPEACTABUTEIN CEMEUCTB,
UX 3HA4YEHUWE B MPUPOAE M MCIIOJIB30BAHUE 4YEIOBEKOM. PacmpocTtpanenue u
DKOJIOTHS [IBETKOBBIX.



Jlabopamopuvie u npakmuueckue pabomul

N3yueHune OTJINYUTEIbHBIX PU3HAKOB MPEACTABUTEIICH CEMENCTB
MOKPBITOCEMEHHBIX.

OnpeneneHue IPEACTABUTENEH paA3IMYHBIX CEMEHWCTB C  HCIOJIb30BAHHEM
ONpENEINUTENCH PACTEHUIA WJIU ONPEEIUTEIbHBIX KAPTOUEK. JKOJIOTHS PACTCHUM.
Pacmenus 6 npupoonvix coobwecmsax. Pactenuss u cpema oOUTaHWMS.
Okonoruueckue (axtopbl. PacTeHuss M yCIOBUSL HEXHBOM MPUPOJIBI: CBET,
TEeMIIepaTypa, BIaXKHOCTh, MUHEPAJIbHBIM COCTaB MOYBBI. DKOJIOTMYECKUE TPYMIIbI
pacrennii. Pactenus wu yciioBUS JKMBOM TIPUPOJBL: MPSIMOE M KOCBEHHOE
BO3/ICIICTBHE OPraHU3MOB Ha pacTeHus. B3auMocBsi3u pacTeHH MEXTy cO00M U ¢
JPYTUMHU OpraHU3MaMH.

3nauenue nouGeHHLIX OpeaHusMo8 O numauusi pacmenuti. Puzocdepa.
bakrepuanbHble KiIyOeHbKH. MuUKopusza (3HIO- M SKTOMHMKOpPH3a). 3eEHbIC
yao0peHus.

Pacmumenvnoe  coobwecmeo  (¢pumoyenosz).  buoyenos.  Dxocucmema.
buopasnoobpazue. BumoBoii coctaB pacTUTENbHBIX COOOIIECTB, JOMUHUPYIOLIUE B
HUX BUABl pacTeHui. PacmpezneneHue BHUIOB B PacCTUTENBHBIX COOOIIECTBAX.
SpycHoctb. PacturensHble cooOuiecTBa: jeca, jyra, 00J0Ta, TyHAPBI, MYCTHIHU.
[TpucniocoOneHHOCT, pacTeHud K cpege U Mectam  obutanus. CmeHa
pPacCTUTENBHBIX cO00MecTB. PacTuTenbHOCTh (pacTuTenbHbIN MOKpoB). dopa.
B3aumocBa3bs opranuzMoB. UH(eknoHHbie 00JI€3HN PaCTEeHUI U UX BO3OYAUTEIN.
Bupychbie (Mo3an4Hasi 60yie3Hb TabaKa, MeCTPOJICIIECTHOCTD TIOJIbIIAHA U JIPYTHUE),
rpuOKoBbIE (p’KaBUMHA, MYYHHUCTasi poca) U OakTepuaiabHble (MOKpas THHUJIIb)
3a0oneBanusi pacteHud. MmyHuter y pacteHuil. [IpuumHbl pacnpocTpaHeHuUs
MH(EKIUMOHHBIX OoJe3Hel pacrteHuid. [lpuHUUNBl NPOUIAKTUKY W JICUYECHHS
MH(DEKIMOHHBIX 00JIE3HEN paCTEHUH B IPAKTUKE PACTEHUEBOCTBA.

DKCKypcuu Uy 6UOE0IKCKYpCcul

M3ydyeHne BHUIOBOIO COCTaBa M JKOJOIMYECKOIO COCTOSHUSA OJHOIO W3
pacTUTEIbHBIX COOOLIECTB PErHOHA.

Jlabopamopnvie u npaxmuyeckue pabomul

H3yuenue ocobennocmeu cmpoenus pacmeruti pasiutyHbIX 9KOA0SUYECKUX SPYNN.
PacturenbHpli MUp U AEATEIBHOCTh 4YEJIOBEKA. Pa3BuUTHE pacTUTENBHOIO MHpA.
Kuznup pacrenuit B Boje. IlepBble HazemHble pacTeHusi. OCBOEHUE PACTCHUSIMHU
CyILIW. DTanbl pa3BUTHs Ha3€MHBIX PACTEHUII OCHOBHBIX CUCTEMATHUYECKUX TPYIII.
Punnodutel — nepBble Ha3eMHbIE cOocyAucTble pactenus. [losiBneHue TkaHewd u
opraHoB. PoJib IpeBHUX MaNOPOTHUKOBUAHBIX. Y CIOXKHEHUE PACTUTEIBHOTO MUPa
B [IPOLIECCE IBOJIIOLINH.

llaneobomanuxa. ckonaempie octaTku pacteHuit. Oxamenenoctu. OTIeyaTku.
«7KuBbI€ NCKOMAEMBIE)» CPEIN COBPEMEHHBIX PACTECHHUIA.

Kynemypnvie pacmenus u ux npoucxodcoenue. LleHTpbl MHOrooOpasuss Hu
INPOUCXOXKJEHNUA KyJIbTypHbIX pacrenuid (nmo H.M. Basunony). Kynbrypa
3emienenus. KyabTypHbIe pacTEHHS CEJIbCKOXO3SIMCTBEHHBIX YIOJWMN: OBOIIHBIE,
IUIOAOBO-STOAHBIE, ToJeBbie. [IpeacTraBneHuss o cenekuMu U OWOTEXHOJOTHH.



Memoowvl evigedenusi HO8bIX copmo6 pacmeHuti. BOZHUKHOBEHHE KOHTPACTHBIX
MPU3HAKOB y pacTeHuil ogHoro Buaa. ckyccrBennsiii oroop. HacnencTBeHHOCTD,
U3MEHYUBOCTb. Co3nanue HOBBIX IIPOJIOBOJIbCTBEHHBIX KYJIBTYD.
[IponoBosnbcTBEHHAsI Oe30n1acCHOCTh. baHkK ceMsiH.

Pactenust ropoma, 0COOEHHOCTh TOPOJCKON (hopbl. 3aHOCHBIE U aOOPUTEHHbIE
Bubl. CuUHaHTpomHbIE, COpHblE pacteHus. WHtpoxyuentsl. Ilapku, necomapku,
CKBepbl, OoTaHWYeckue caibl, AeHapapuu. O3eneHeHue. KomHaTHBIE pacTeHus,
LBETOBOJICTBO.

Ilocneocmsus oeamenvrocmu uenogexka 6 skocucmemax. OxXpaHa pacTUTEIBHOTO
mupa. BoccraHoBieHue UYHMCIEHHOCTHM pEOKUX BUAOB pacteHuil. Ocobo
oxpaHsembie ipupoiHbie Tepputopun (nanee — OOIIT): 3anoBeAHUKH, 3aKa3HUKH,
HallMOHAJIbHBIC TMapKH, OuocdepHbie 3amoBenHuku. OxpaHa pacTeHuid. PacteHus
Kpacnoii kauru Poccuniickon ®@enepanumu.

IKCKYpCcUuU Uiy 8UOe0IKCKYPCUU.

Pa3BuTHe pactuTeabHOro Mupa Ha 3emiie (3KCKypCHsl B aJICOHTOJIOTMYECKUIN UITH
KpaeBeTUCCKUUN My3el).

JlabopamopHvie u npaxmuyeckue pabomai.

N3ydeHne cenbCKOX03IUCTBEHHBIX PACTEHUM CBOETO PETMOHA.

N3yyeHue copToBBIX 0COOCHHOCTEHN KYJIbTYPHBIX PACTCHHM.



8 KJIACC
I pubvl u 2pub60N0d06HLIE OPeAHU3MDL
Muxkonorus — Hayka o Tpubax. OOmas xapakTepucTUKa TprOOB.
Mopdonornyeckne 0COOEHHOCTH BereTaTuBHOro Tena. [udsl, Muienui.
Oco0eHHOCTH CTPOEHMS KJIETOK IpuOoB. CXOACTBO M pa3liuyusi C PaCTCHUSIMU U
)KUBOTHBIMH. IluTtanue r1pubOB (CUMOMOHTBI, campoTpodbl, Iapa3HUThI).
Pa3mHoxeHue rpuoos.
[TnecueBbie rpuoObl. Che1OOHBIE U ATOBUTHIE TPUOBI.
3uromuiietbl. OCHOBHBIE YEpTHl OpraHU3allid Ha MpuMmepe Mykopa. Pomnp B
IPUPOJIE U JKU3HU YEIIOBEKA.
Ackomunietsl  WiId  cymyaTtele  TpuObl.  OCOOCHHOCTH  CTpOEHHS U
KU3HECATEIIbHOCTH, PACIIPOCTPaHEHUE U dKOJOorndeckoe 3HaueHne. CTpoeHue Ha
npuMepe neHuimuia. OTHOKIETOYHbIE aCKOMULIETHI — APOXoku. Mcmonb3oBanue
JIpoxoKel mpu Bbimeuke xiieba. [lapasutuyeckue npeacTaBUTETH ACKOMHUIIETOB
(BO30yIUTENM CHOPBIHBHM, MapIid, MYYHHUCTOM POCBI W JpPyrue) U Bpes,
HAHOCUMBIM UMH CEITbCKOMY XO3SIICTBY.
basunuomuniersl.  OOmas  XapakTepUCTHKA, OCOOCHHOCTH  CTPOEHUS U
Pa3MHOXKEHHUS Ha MpUMEpe NUIAMOYHBIX IPrOOB. 3HaUeHHE TPUOOB B MPUPOJIE U B
XKU3HU dyenoBeka. CwpenoOHble U A10BUTHIe TIpubbl.  [lapazuTuueckue
MpeAcTaBUTeNId  0a3uIUOMUIIETOB  (TOJOBHEBBIC, pIKABUMHHBIC, HEKOTOPHIE
TpyTOBbI€). MUKOpHU3a 1 €€ 3HAaUCHHE.
['pubononoOHbie opraHu3Mbl. (OCOOEHHOCTH CTPOEHUS KJIETOK. (OOMMIIETHI.
[TapasuTHueckue MpeaCcTaBUTENN OOMHUIIETOB Ha TpuMepe GUTO(TOPHI.
Obwas xapakmepucmuxka IuxeHuUposantvlx epuoos (nuwiatinuxu). OcoOEHHOCTH
MOp(hOJOTMM W aHATOMHYECKOTO CTPOCHHUS  JUIIAWHWKOB, TUTaHHE U
pa3MHOXeHue. MHOrooOpasue M 3KOJOTUYECKHE TPYIIbl JUIIAHUKOB. 3HAYEHUE
JUIIAWHUKOB B  IIPUPOAE M  XO3SWCTBEHHOM  JIESITEIbHOCTH  YEJIOBEKA.
NupukatopHas poip JUINAWHUKOB. JIMIIAMHUKKA — NHMOHEpPHl MPUPOIHBIX
COOOIIIECTB.
Pons rpuboB B KpyroBopoTe BemeCTB B dkocucteme. Ponb rpuboB B
NOYBOOOpa30BaHUM M O0ECNEYeHHH IUIOJOPOAMs. TOUBBL. boyie3HETBOpHBIE
(mapazutndeckue) rpuobl. Muko3sl. Mepbl Tpo(rIIaKTHKA MUKO30B.
JlabopamopHvle u npaxmuueckue pabomol.
N3yuenne 0COOEHHOCTEH CTpOEHMs IUIOAOBBIX Te UHUISTIOYHBIX TpUOOB Ha
MUKPOCKOIIUYECKUX MpenapaTax u MyJisKax.
W3ydeHnne cTpoeHus TIIECHEBBIX TPUOOB: MyKOpa 1 TICHHUIIHILIA.
W3ydenne BIUSHUS BHEITHUX (PAKTOPOB HA MPOLIECC PA3MHOKCHHSI TPOAOKEH.
N3yyeHue cTpoeHus M KU3HEHHOro LUKIa (UTO(TOPHI HA KUBOM U repbapHOM
Marepuae.
N3y4yenue cTpoeHus TUIIAHHUKOB (Ha repObapHbIX 00pasmax).
Kueomnule. 300m0rusi — Hayka O >KMBOTHBIX. OOIME U CHEIHabHBIE pa3/Ieibl
3oosoruu. Kpatkast ucropus pa3BuTusi 300J0THH.



OO6uue u cnenralibHbIe METO/Ibl U3YYEHUS )KUBOTHBIX. CBSI3b 300JI0TUU C APYTUMHU
U HayKaMH, MEIULUHUHOW M CEIIbCKUM XO3SKWCTBOM. 3HAYEHUE 300JIOTUMYECKHX
3HaHMM 17151 yenoBeka. [Ipodeccuu yenoBeka, CBSI3aHHBIE C 300JI0THEH.
Jlemoncmpayus TOPTPETOB YUEHBIX, U300paKEHUM, MOJIeNIel KUBOTHBIX, MYJISDKU
YKUBOTHBIX, BJIAXKHBIX IPEMAPATOB U IPYTOE.

JlabopamopHvie u npakmuueckue pabonul

CocraBneHue peKOMEeHIAIMM 110 cOOPY 300I0THYECKUX KOJUIECKIIUM.

CocraBneHue onucanuii mpoheccuid, CBI3aHHBIX C 300JI0THEH.

OO01ast opranu3anys )KUBOTHOTO OPTaHU3Ma.

Ocobennocmu  cmpoenus HCUGOMHOU KiemKy. MHOTOKIETOYHOCTh. TKaHU
KUBOTHOTO opranuzma. CTpoeHne U (YHKIUMU TKaHEW >KUBOTHOTO OpPraHU3Ma.
Opeanvl u cucmemvl 0p2ano8 Hcueommnoz2o opeanuzma. Gopma Tena )KUBOTHOTO,
CUMMETpHS TeJa, pa3MEpPHI Tena.

JlabopamopHvie u npakmuueckue pabomul

HccnenoBanue KIETOK IO MUKPOCKOIIOM Ha BPEMEHHBIX MUKpOIIpenaparax.
CpaBHEHUE PACTUTEIBLHON U dKUBOTHOW KJIETOK.

N3ydyeHne TkaHEN KUBOTHBIX.

CrtpoeHune U KU3HEAEATENbHOCTh JKUBOTHOTO OpraHn3Ma

Op2aHu3menHbll Ypo8eHb 0p2aHu3AyUU HCU3HU

[IuTtanue y )KUBOTHBIX. JTaIlbl MUTAHUS Y )KUBOTHBIX. TUIBI MUTaHUS. DHIOIUTO3
u oKk3omuTo3. KiletouHoe wu  mosiocTHoe nmmieBapeHue. IIpouncxoxnenue
MUIICBAPUTEIILHOM  CUCTEMBI.  DBOJIONMS  NHUIIEBAPUTEIBHOM  CHUCTEMBI.
Pa3nenenue mnuieBapuTesbHOM cUCTeMbl Ha oTAelbl. OCOOCHHOCTH MUTAHUS
PACTUTENbHOSAIHBIX )KUBOTHBIX. OCOOCHHOCTH MUTAHUS XUIITHBIX )KUBOTHBIX.
JlabopamopHvie u npakmuueckue padonul

N3ydyeHne mnuMTaHus OPOCTEHIIEr0 IOJ, MHUKPOCKOIIOM Ha BPEMEHHBIX
MHUKpOIIpenaparax.

N3yueHne nuTaHus OTAEIbHBIX NPEICTABUTENEH PA3IMUHBIX IPYIIN )KUBOTHBIX.
Tpancnopm y srcueomuswix. Tpancropt y ctpekatonux u ryook. [lomoctu Tema y
JKUBOTHBIX. [IpoucxoxneHue u CTpOE€HHE NEPBUYHOW TMoJocTH. Pa3zBurthe
BTOPUYHOM (LIEJIOMHYECKOM ) MOJIOCTU. DBOJIIOIUSA MOJOCTEN Tela Y KUBOTHBIX.
OyHKIMHA TEPBUYHOM M BTOPUYHOM NOJNOCTH Tena. [IpuumHBl BO3ZHUKHOBEHUS
TPAHCIIOPTHOM cUCTEMBL. POPMUPOBAHME KPOBEHOCHOM CHUCTEeMBbl. DyHKUIUU
KPOBEHOCHOM CHUCTE€MBbl. 3aMKHYTbIE U HE3aMKHYTbIE KPOBEHOCHBIE CHCTEMBI.
CBA3p THIA KPOBEHOCHOM CHUCTEMBbI CO CTPOEHHEM  TIOJOCTHM  Tela.
Kposooopawenue. Cepaine. DBOMONMUS KPOBEHOCHON CUCTEMBI Y TO3BOHOYHBIX
YKUBOTHBIX.

Lvixanue y owcusomuwvix. Vcnonb3oBaHuE KHUCIOpOAa >KUBOTHBIMH. Jluddysus.
JpIxaHue TOBEPXHOCThIO Tena. JIpIXxaHWe Yy JIBYXCJIOMHBIX JKMBOTHBIX.
dopMHUpOBaHUE JbIXaTENbHBIX OpraHoB. JlpixaHue B BoaHOUW cpene. XKaOpbl.
Jpixanue B Ha3eMHOM cpene. JpixaHue npu nomMomu tpaxei. JIErkue. IBosonus
JIBIXaTEJIbHOW CUCTEMBI Y TO3BOHOYHBIX KUBOTHBIX.



Buioenenue y orcusomnvix. Ocmoc. Ocmoruueckoe nasieHue. CTpoeHHe
BBIJICJIUTEIILHON CHUCTEMBI Y JKUBOTHBIX. DBOJIOLUHS BBIACIUTENBHON CHUCTEMBI Y
YKABOTHBIX. BrinenurenbHast cucrema HeQPUANATBHOTO THUIIA.
[IporonedpuananbHas BBIJICIIUTEIbHAS cUcTeMa. MeranedpuauanbHas
BbIJIEIUTENbHAA cucTeMa. CBS3b CTPOEHUS BBLACIHUTEIBHON CHUCTEMBI C THUIIOM
MOJIOCTH TeJla. BbIIENUTENbHbIE CHUCTEMBl AKTUBHOIO THUMNA. MalbOUrueBbie
COCY/JIbl. DBOJIFOLUS MTOYEK Y TO3BOHOYHBIX )KUBOTHBIX.

Onopa u oeudxcenue y oicusomuvix. Opranbl JBWXEHUS Yy  KIETKHU.
['mppocratnueckuii  ckener. HapyxHubli  ckener. BHyTpeHHUN — CKelleT.
DopMUPOBaHUE PBHIYAKHBIX KOHEYHOCTEW, IMPABHJIO phlUara. JBOJIOLMS ONOPHO-
JIBUTATEJIBHOW CUCTEMBI Y O3BOHOYHBIX )KMBOTHBIX. CTpoeHne MbI. /[BrkeHue
B Boje. IInaBanue. BolitankuBaromas cuia. [lmaBarensHbie my3bipu. JIBHKEHUE B
Ha3zeMHO-Bo3aymiHou cpene. [lonér. [logpemHuas cuna. Paznuynbie TUIIBI TOJIETA.
Pecynayua  orcuznedesmenvnocmu  y  orcueomuvix. HepBHass W TyMopasibHas
perymsiuusi. OcoOeHHOCTH HepBHOM perymsuuu. uddys3Has HEpBHas cucTema.
['anrmuu. LlenTpaneHas u nepudepuueckas HepBHas cuctema. Lledanuzanus.
OBOJIIOLMS HEPBHOM CHCTEMBl Yy II03BOHOYHBIX JKMBOTHBIX. [ OpMOHaJIbHAs
perymsiuus. OCOOEHHOCTH TOpPMOHalIbHOM perymsauuu. [Ipumepbl HepBHOH u
TOPMOHAJIBHOU PEryJILNHU.

Pasnoobpasue orcusommuwix. JIByXCloOWHBIE W TpPEXCIONHBIE >KUBOTHBIE U UX
OCOOCHHOCTH. JIByXcloliHbIE ’KMBOTHBIE. Tun Crpexkaromue, WM
Kumeunononoctaeie. OCOOEHHOCTH KJIETOYHOM OpraHu3alliud. ONUICPMUC U
ractpoaepMuc. CrpekarenbHble KIETKH. JKU3HEHHBIM LMK CTPEKAOIIHX.
®opmupoBaHue Meay3bl. JKU3HEHHBIH LUK CLHU(POUAHBIX U THAPOUIHBIX METY3.
Kopamnsr.

Jlabopamophvie u npakmuyeckue pabomul.

M3ydeHne CTpOeHUs U )KU3HEAEATEIbHOCTH THIPHI.

M3ydeHne XMMHUYECKOI0 COCTaBa CKEJIETa KOJIOHUAJIBHBIX KOPAJUIOBBIX ITOJIMIIOB.
Tpéxcnoitaple kuBOTHBIC. DopmMupoBaHue moJoCcTH Tena. OCOOEHHOCTH U
(GYHKIIMM BTOPUYHOM MoJIOCTH Tena. OpraHbl BbIAEICHUS: NMPOTOHEPPUIUU U
Metanepuauu. OO MIaH CTPOCHHS TPEXCIOWHOTO KUBOTHOTO. OCOOEHHOCTH
OpraHu3alMyd  TPEXCIOWHBIX JKUBOTHBIX. bunarepanbHas  (ABYCTOPOHHSIS)
cumMmetpusi. [lepBuanopoteie xuBoTHBIE. TpoxodopHbie KUBOTHBIC. JIMHSIONHE
YKUBOTHbIE. BTOpUUHOPOTHIE KUBOTHBIE.

Tun Ilnockue uepsu. OCOOEHHOCTU OpraHU3aIlMU TUIOCKUX YepBeWd Ha MpUMEpE
MOJOYHOM IuIaHapuu. CTpoeHrne MNOKPOBOB U KOXKHO-MYCKYJIBHOTO MENIKA.
[Tapenxuma. CTpoeHUE NMUILIEBAPUTEIBHOM, BBIAEIUTEIRHON U HEPBHOM CUCTEM.
[Ipucnocobnenue MmiIockux 4vepBei kK mapasutuzMmy. Cocanbiiuku. KU3HEHHBIN
LUKJ NEYEHOUYHOTO COocaNbIIMKa. JIeHTOuHbIe YepBU. JKU3HEHHBIN UK ITUPOKOTO
JeHTena u Oblubero (CBMHOro) uemnHs. Jlpyrue mpencTaBUTENd Mapa3uTHUYECKUX
miockux uepBei. [Ipodunakrika 3a00neBaHU, BRI3BIBAEMBIX TIIIOCKUMHU YEPBSIMHU.
JlabopamopHhvie u npakmuueckue padomol



W3yyeHue  KU3HEAEATENBHOCTH, BHEIIHENO W  BHYTPEHHETO  CTPOCHMS
MIPECHOBOJHBIX IUIOCKUX YEPBEH.

N3ydeHne CTpOeHHs Napa3uTHUECKUX IIJIOCKHUX YEPBEN Ha BIIAKHBIX IIpernaparax.
Tun Kpyenvie uepsu. OCOOCHHOCTH OpraHu3alMu Kpyribix udepBeil. CTpoeHue
KpYIJIBIX 4YE€pBEHd Ha MPUMEpPE YEIIOBEUECKON ackapuibl. [IOKpOBBI M KOKHO-
MYCKYJIbHBIA MeloK HeMatoA. Jlunbka. CTpoeHue u (yHKIMOHUPOBAHUE CUCTEM
OpraHoB HemaTo/. JKU3HEHHBIN LIUKJI YEJIOBEYECKON aCKapHUIbl.

Jlabopamophvie u npaxmuyeckue pabomuol

N3yyeHue CTpoeHus 4eI0BEeUeCKOr (CBUHOM) aCKapHIbl.

Tun Konvuamvle uepeu. OCOOEHHOCTM OpraHM3aIMHM KOJBYATHIX YEpBEH Ha
puMepe T0KAEBOro uyepBs. CTpoeHHe MOKPOBOB U KOKHO-MYCKYJIBHOI'O MENIKA.
Opranmzanus nonoctd Tena. CTpoeHHe MNHIIEBAPUTEINBHOM, KpPOBEHOCHOW,
BBIJICIINTEILHOM W HEPBHOM CHCTEM. Pa3sMHOXXEHME KOJbYATBIX YEPBEH.
Pa3HooOpa3ue Koapb4aThiX YepBen.

Jlabopamophvie u npaxmuyeckue pabomol.

M3yyeHue BHEIIHEr0 U BHYTPEHHETO CTPOEHUS JOKIEBOIO YEPBSI.

M3y4yeHue BHEIIHErO U BHYTPEHHETO CTPOEHUS MEJULMHCKON NTHASBKH.

N3yyeHue CTpoeHNss MHOTOILIETUHKOBBIX YEPBEH.

Tun Monntocku. OCOOEHHOCTH OpraHuM3alud MOJUTIOCKOB. CTpoeHue Tena
MOJUTIOCKOB. PeayKiusi 1IelnOMHYECKOW IIOJIOCTH: NPUYHMHBI M TOCIEACTBUS.
@opMHUpOBaHME  MAHTHMHOM  MOJOCTH W pakoBuHbBL.  CTpoeHHME W
(YHKUIMOHUPOBAHUE CHCTEM OpPraHOB MOJUIIOCKOB. Pa3zHooOpa3zue MOJUIIOCKOB.
JIBycTBOpUaThIE MOJUTIOCKH. BprOXOHOTrHE MOJUTIOCKH. I 0JJOBOHOTHE MOJIITIOCKHU.
Jlabopamophvie u npakmuyeckue pabomul.

N3ydeHne BHEIIHETO U BHYTPEHHETO CTPOEHHUSI IByCTBOPYATOrO MOJIIFOCKA.
M3yyeHue BHEUIHErO U BHYTPEHHETO CTPOEHUSI OPIOXOHOTIOr0 MOJUTIOCKA.
M3y4yeHue BHEIIHErO U BHYTPEHHETO CTPOEHUS FOJIOBOHOTOI'O MOJUITKOCKA.
N3yyeHue cTpoeHns pakOBUH MOJUIFOCKOB.

Tun Ynenucmomnocue. (OCOOEHHOCTM OpraHuM3alMd wieHUCTOHOTux. [lman
CTPOEHUSI YJIEHUCTOHOIOrO YWBOTHOrO. PenyKuus BTOPUYHOW IIOJOCTH TeEJNa:
OpUYMHBl W TociencTBus. PasneneHue Tena Ha otaensl. KoHedyHOCTH
wieHucToHorux.  CrpoeHne W (QYHKIMOHMPOBAaHME  CHCTEM  OpPraHOB
YIEHUCTOHOTHX. OpraHbl YyBCTB  YJEHUCTOHOTMX. (OCHOBHBIE  TPYIIbI
YJICHUCTOHOTHX.

Knacc Paxoobpasuvie. Ctpoenue u mopdosiorusi pakooOpa3HbIX Ha MpUMEPE
peuHoro paka. PazHooOpa3ue pakooOpa3HbIX.

Knacc Ilayxoobpasnvie. CTpoeHue u mMopdoJiorusi nmaykooOpa3HbIX Ha MPUMEPE
nayka-kKpecrtoBuka. PaznooOpasue naykooOpa3HbIX.

Knacc Hacexomvie. CTpoenue u BHelIHsIs Mopdosorusi HacekoMbix. KoneunocTu
Y POTOBBIE amnmaparbl HACEKOMbIX. JKM3HEHHBIM LUK HACEKOMbIX. Hacexkombie ¢
HEIOJIHBIM TpeBpalleHneM. Hacekomble ¢ MoOJHBIM npeBpamieHueM. Kykoska.
OCHOBHBIE OTpSABl HACEKOMBIX C HEMNOJHBIM mpeBpameHueM: [IpsMokpbuIbIE,
[Tomyxectkokpbuible, Bmm wu Ilyxoempl. OTpsiibl HAace€KOMBIX C IOJIHBIM



IIpEBPALICHUEM: JKecTkokpsblibie, IlepenoHYaTOKpBLIbIE, JIByKpbLBIE,
Yemryekpobuibie, biioxu.

JlabopamopHvie u npakmuueckue pabonul

N3yyeHue BHEUTHEr0 CTPOCHUS U KOHEYHOCTEH pakooOpa3HbIX.

N3yyeHue BHyTPEHHETO CTPOEHUsI pakooOpa3HOTro.

N3y4yeHue cTpoeHus poToBOTo amnmnapara 1 KOHEUHOCTEH HAaCEKOMOTO.

N3yyeHue BHYTPEHHETO CTPOEHUSI HACEKOMOTO.

W3ydeHne BHEUTHETO CTPOCHUS U OMOJIOTHH HACEKOMBIX Pa3HBIX OTPSIOB.
Omnpenenenre NpeaCTaBUTENCH PA3NUYHBIX OTPSIOB U CEMEMCTB HACEKOMBIX C
UCTIOJIb30BAaHUEM OIpEICTUTENCH.

Tun Xopoosvie. OCOOEHHOCTH OpraHM3alMM XOPJOBBIX XUBOTHBIX. [lpu3Haku
XOPJIOBBIX XKUBOTHBIX: TJIOTKAa C )aOCpHBIMHU IICISIMH, XOp/a, HEpBHAs TpPyOKa,
SHAOCTHIIb, TOCTHATATLHBIN XBOCT. [10JI0CTH TE€NIa XOPAOBBIX )KHBOTHBIX.

Iloomun I'onosoxopoossie. CTpoeHUE U KU3HEAEATEILHOCTD JIAHIIETHUKA.
JlabopamopHvie u npakmuueckue pabomol

W3yyeHue BHEIIHETO W BHYTPEHHEIO CTPOEHUS JIAHIIETHUKA HA (DUKCUPOBAHHBIX
npenaparax.

Paznoobpasue u ssonoyus nozgonounwvix sxcusomuwvix. OOUMN 0030p CTPOCHUS U
pPa3BUTHS MO3BOHOYHBIX >KMBOTHBIX. DopmupoBanue ckenera. Koctu u xpsum.
OTaenbl Tena MO3BOHOYHBIX KUBOTHBIX. BHUCIEpaNbHbIN U TYJTOBUITHBIA OTICIbI.
OCHOBHBIC TPYIIITHI TTO3BOHOYHBIX JKHBOTHBIX. BeCUemtoCTHBIE U YeTIOCTHOPOTHIE.
Kabepnsie nyru, GOpMUPOBAHUE YETIOCTEN.

OCoOEHHOCTH CTPOEHHUSI CHUCTEM OpPraHOB MO3BOHOYHOTO >KMBOTHOTO. [lomocth
tena. [InmeBapurenpHas cuctema. KpoBeHocHas cucrema. J[pIxaTenpHas cuctema.
Mertanedpuauanbias BbleTUTENbHAsE cucTeMa (mouku). HepBHas TpyOka.
Otiesibl HEpBHOM CUCTEMBL.

Haoxnacc Poibovi. OCOOCHHOCTH CTPOCHHSI M OpraHu3alldd phI0O Ha MpUMEpe
peunoro okyHs. Yemys poi6. Ckener pwi0. CTpoeHue MHUIIEBAPUTEIHHOM,
KPOBEHOCHOW U BBIACIHUTENbHON cucTeMm. [[pixanue y poi0. XKaOpwel peid u
»abepupii anmapat. HepBrast cuctema poe16. Opransl 4yBCTB pbi0. bokoBast TuHUS.
XpsmeBble pbiObl. OCOOEHHOCTH CTPOCHHS W >KHU3HeneaTenbHocTu. KocTHbie
pBIOBI. JIydenéprie u monacTenéprlie phIObI.

JlabopamopHvle u npaxmuueckue pabomol.

M3y4yeHune BHENTHETO U BHYTPEHHETO CTPOCHUS PHIOBI.

M3y4yenune ckenera KOCTHBIX U XPSAIIEBBIX PBIO.

N3yuenue paznooOpaszus psio.

Omnpenenenre Bo3pacTta peId 1Mo Yenrye.

Buixoo nozeonounvix na cyuty. Amgubuu, unu 3emno800Hble

[Ipeanocbulky BBIXOAA IMO3BOHOYHBIX Ha cylry. DopMUpOBaHUE PpPHIYAKHON
koHeuyHOoCcTH. OCOOEHHOCTH CTpOSHWS W opraHu3anuu ampuOuil Ha MpuUMepe
TpaBsHOU jsaryiku. Ckenet amduOuii, oTnensl mo3BoHOoUHUKA. [InmeBaputensHas
cucrema y am¢ubuii. CTpoeHre KpOBEHOCHON CHUCTEMBI U pa3felieHue KPOBH Y
ampubmii (aprepuanpHblii KOHYC). [[pixanue y am@uOuii, ponb YeIOCTHOTO



anmapara. Koxnoe pgpixanue. @POpMUPOBAHHME TYJOBHIIHBIX II0YEK M HX
ocobennoctu. HepBHas cucrema. Opransl 4yBcTB. JKU3HEHHBIN UK amMpuOuil.
['onoBactuk. Heotenuss y ampubuii u perymsamus meramopdosza. OCHOBHbIC
IpyIIbl aMpUOUH.

JlabopamopHvie u npakmuueckue pabonul

N3ydeHne BHEIIHETO U BHYTPEHHETO CTPOEHUSI JIATYIIIKA U TPUTOHA.

N3ydeHne ckeera JArylKy.

N3ydeHne MHAMBHAIYaIbHOTO PA3BUTHS 3€MHOBOIHOTO.

Amnuomolr. Penmunuu, unu Ilpecmoixarowjuecs

[TpucnocoGneHus: MO3BOHOYHBIX KUBOTHBIX K Pa3BUTHUIO Ha CyIIe. 3apOAbIILIEBHIE
0000uku 1 uxX GyHKIHH. OCOOEHHOCTH CTPOEHHUS M OPraHU3ALMM PENTHINNA Ha
npuMepe MPBITKON sepuiibl. OCOOEHHOCTH CKeleTa U KOHEUHOCTEH pEeNnTUIIUM.
I'pynnas xnerka. /JIBwkenwe y pentwiuid. IlnmesBaputensHas cucrema.
KpoBenocnass cucrema. Kpyru kpoBooOpamieHusi M pasJelieHue KpOBU B
XKenynouke cepaua. /Ipixanue pentwimii. PopMUpOBaHUE TA30BBIX IIOYEK U HX
ocobenHoctu. HepBHast cucrema. Opranbl uyBCTB. Pa3mMHOXeHHE U pa3BUTHE
pentuinii. OCHOBHBIE TPYIIIBI PEOTUIUM.

JlabopamopHvie u npaxmuyeckue pabomuol

M3ydeHne BHEIIHETO U BHYTPEHHEIO CTPOCHHUS SIICPULBI.

N3ydenune ckenera ssepuipbl.

N3yuyenue paznooOpa3us NPeCMbIKAIOIIUXCS.

Imuywvr. OcOOEHHOCTH CTPOEHUST M OpraHM3alld MTULl Ha HPUMEPE CHU30T0
ronyosi. [lpucnoco6nenuss ntury k nonéry. Ilepps. Pa3Butue mnepa, cTpykTypa
nepseB. Tumbl neppeB. OCOOEHHOCTHM B CTpoeHMHM ckenera. lleBka, mpspKka.
®opmupoBanue kuias. OCOOEHHOCTH CTPOCHHSI MHUILEBAPUTEIBHON CHUCTEMBI.
CrpoeHne KkpoBeHOCHOW cucTtembl. Pasznenenne kpoBu B cepaue. Kpyru
KpoBooOpamieHuss y ntuil. OcoOeHHOCTH JbIXaTelnbHOW cHucTeMbl. BozayiHbie
MEIIKU U mapadpoHxu. MexaHu3m aBoHOro npixanus. CTpoeHHEe HEpPBHOM
cuctembl. Pa3zButne Mo3zxkeuka. OpumeHrtaumss nrtun. OpraHbl  4yBCTB.
BoinenurensHas cucrema. PasButue ntui. CtpoeHue siia. PopMupoBaHUE
sitieBbIX o0onouek. [loBeaenne nrum. TokoBanue. @opmMupoBaHue THE3I.
Jlabopamopnvie u npaxmuyeckue pabomul

M3ydeHne BHEIIHETO U BHYTPEHHETO CTPOEHUS IITULI.

N3yuenue ckenera NTULIBL.

N3ydeHne BHEIIHETO CTPOCHUS U IEPHEBOTO MOKPOBA NTHLL.

N3ydeHne cTpoeHus siua nTuil.

Ornpenenenue NTULL ¢ UCTIOJIb30BAHUEM ONPEIEITUTEICH.

Mnexonumaroujue. OCOOEHHOCTH CTPOEHHUS U OpraHU3AIMKU MJIEKOMUTAIOIIUX Ha
npuMepe A0MoOBOM Mblmu. @opmupoBanue mepctu. CtpoeHue Bojoca. Turbl
Bosioc. CanmbHble M TMOTOBBIE Jkene3bl. Ckener muekonurtarmux. OcoOeHHOCTH
CTpOCHMsI CKeneTa KoHeuHocTeil. 3yOHas cuctema. CBsizb 3yOHOM CHCTEMBI C
TunoM mnuTaHua. PasHooOpasue 3yOHbIX cucteM. [lumieBapuTenbHas cucTema
miiekonuTaomux. (OcCoOEHHOCTH CTPOEHUS MHIIEBAPUTENIBHON CHCTEMBI Y



PaCTUTENBHOSIHBIX MIIeKonHuTaroumx. CTpoeHue KpoBEHOCHOM cuctembl. Kpyru
KpoBooOpaiienusi. [IpixarenpHass cuctema. CrTpoeHHe JETKUX, albBEOJSIPHOE
neixanue. Juadparma. TyloBUIHBIE MNOYKHM U HEPPOHBI MIIEKOMHUTAIOIIHX.
Oco0OeHHOCTH HEpBHOM cucTeMbl MieKonuTarmux. Opranbl 4yBcTB. PazButhe
miekonuTaromux. PopmupoBaHue TmaeHThl. OCOOEHHOCTH IUIALIEHTAPHOTO
nutanus. Cucrema miekonuTaromux. [lepBo3sepu. CymyaTeie MIEKOMUTAIOIINE.
[Inanenrapublie MitlekonuTaromue. CoBpeMEeHHAasi CUCTEMA MIIEKOITUTAFOIIHNX.
JlabopamopHhvie u npakmuueckue padonol

N3yuyenue cTpoeHus yepena u 3yOHOM CUCTEMbI Pa3IUYHbIX MIEKOMUTAKOIIUX.
N3yuyenue pazHooOpa3usi MIEKOMUTAIOIINX.

N3ydeHne CTpOEeHMS CKEJIETa MIIEKOITUTAIOIINX.

Deonoyus U IKONO2USL HCUBOMHBIX. IBOJIOLHMS OECIO3BOHOYHBIX KUBOTHBIX.
DBOJIFOIUS XOPJIOBBIX KUBOTHBIX.

Cpeoa obumanus u dKoIO2UYeCKAs  HUwA. DKOJOTHYECKHE  (PaKTOpBHI.
AbGuotnyeckue, OHOTHYECKHME U  aHTponoreHHble  (axToppl. OCHOBHBIE
HKOJIOTUYECKUE 3aKOHBI. 3aKOH ONTUMYyMa. 3aKOH JIMMUTHPYIOLIETro (akropa.
3aKOH 3KOJIOTMYECKON UHIMBUYaIbHOCTH BUAOB. [Iprcnioco0iaenust opraHu3MoB.
Bonnass cpema oOurtanusa. XapakTepucTHKa BOAHOW cpenbl. [lmoTHOCTE U
temriepatypa Boabl. COJIEHOCTH BOJOEMOB. PacTBOpHMMOCTH KHCIIOpOAa H
YIJIEKUCIIOro raza B Bojae. Mopckue opraHusmbl. [[maHKTOH, HEKTOH, OeHTOC.
Oco0EeHHOCTH CTpOEHUs TUIAHKTOHHBIX OpraHu3MoB. [Iprcnocobiienus K Ku3HU B
tonme BoJbl. OCOOEHHOCTH CTPOEHUSI M OMOJOrHH OEHTOCHBIX OpPraHU3MOB.
[IpecHoBoHble opranu3Mbl. IlpoGnemsl ocmoperynsuuu. IlpucnocoOnenus
OpPraHW3MOB K W3HU B MOPCKOM M MPECHOW BOAE. BTOPUYHOBOIHBIE OPTaHU3MBI.
@opMHUpPOBaHUE TIIIABHUKOB U IJIABATEIBHBIX MTEPEMTOHOK.

HazemHo-BO3nymiHast cpena oOuTaHus. XapaKTEpUCTUKA Ha3€MHO-BO3IYIIHOW
cpensl odutanus. [1MOTHOCT M BIAXXHOCTH Cpeibl. BbIXOJ KUBOTHBIX Ha CYIIY.
[Tpumepsl aganTanuii K Ha3eMHBIM YCIOBUSIM obutanus. dopmupoBaHue JIETKUX,
MaJbIUIUEBBIX COCYJOB M KYTHKYJBl Yy WIEHHCTOHOTHX. ®dopmupoBaHue
KoHeuHOocTe. OcoOeHHOCTM [bIXaHUsT M BOAHOrO OanaHca y Ha3eMHBIX
OpraHu3MOB. AfanTaiuu K NOJETY y MTHILl, HACEKOMBIX U PYKOKpBUIbIX. [IpaBuio
Aunnena. [IpaBuiio beprmana.

[louBenHast cpema oOuTaHUs. XapakTEPUCTHKA TOYBEHHOW CpEIbl OOWTaHUS.
OCOOEHHOCTM CTPOEHHMS W aJanTallid MOYBEHHBIX OPraHU3MOB. AjanTaiuu
KOJIPYAThIX YEPBEW, HACEKOMBIX M MO3BOHOYHBIX KMBOTHBIX K IOYBEHHOW cpefe
oOuTaHusl.

Opranu3menHass cpena oOutaHus. XapaKTepUCTUKa OPraHU3MEHHOH Cpelibl
obutanusa. [IpucrnocoOneHuss OpraHuM3MOB K Mapa3uTuMy. BzaumooTHoIIeHUs
napa3uT—xo3suH. [lapa3suTel W mapasuTouabl. DKTOMAPA3UTHI U SHIONAPA3UTHL.
[lapa3suTnyeckue IUIOCKME, KpYIjble, KoJibuarble 4epBu. [lapazutnueckue
yieHuCcToHorne. @OpMHUPOBAHUE MPUCOCOK U KProubeB. DOPMUPOBAHUE INIOTHBIX
IIOKPOBOB. PenyKius CEeHCOPHBIX OPraHOB U APYTMX CUCTEM OPTaHOB.



Jlemoncmpayuu JKUBBIX )KUBOTHBIX, Yy4es, KOJUICKIIUM, Pa31aTOYHOTO MaTepuania,
MyJDKEH W Mojesel, Tabnuil, cliaiioB, BUACOPUILMOB M caiiToB MHTepHeTa,
MOKA3bIBAIOIINX TMPHUCIIOCOOJICHHOCTh JKMBOTHBIX K YCJIOBHSIM Cpeabl OOMTaHUS,
LIENH U CETH NUTAaHUA B DKOCUCTEMaX, PaClpOCTPAHEHUE KUBOTHBIX B IPUPOTHBIX
30Hax 3eMJyu, reorpaduueckux KapT (>KUBOTHBIH MUP 3eMIIH).

JlabopamopHhvie u npakmuyeckue pabomaol

N3ydeHnne npupoIHOTO COOOIIECTBA: COCTaBa U CTPYKTYPHI.

DKCKypCHsl WIIA BUACOIKCKYPCHSI.

Ce30HHBIE SIBJICHUS B KU3HU )KUBOTHBIX.

Kusomuvie u uenosex. Bo3nencTBue 4e0BEKa Ha KUBOTHBIX B MPUPOLE: IPAMOE
u KocBeHHoe. [IpoMbIciOBBIE KUBOTHBIE (PBIOOJIOBCTBO, 0XOTa). Benenue
MPOMBICIIAa JKMUBOTHBIX HAa OCHOBE HAydyHOro mnoaxoja. OmomaniHuBaHHE
JKUBOTHBIX. Jlukue mnpenku pgomamHux KUBOTHBIX. Cenexmusa. [loponsr.
HckycctBennsiii 0T60p. KonTpacTHbie (hOpMBI )KUBOTHBIX MO OJTHOMY M TOMY K€
NpU3HAaKy B IMpenaenax oaHoro Buja. KiioHupoBanuwe >XKMBOTHBIX. Kierounsle,
XPOMOCOMHBIE M T'€HETUYECKHE TEXHOJOTMM B CO3JaHUM HOBBIX I10POJ
CEIbCKOXO3SIIICTBEHHBIX JKUBOTHBIX. 3HAYEHUE JIOMAIIHUX JKUBOTHBIX B KU3HU
yenoBeka.  JKUMBOTHBIE — CEJIBCKOXO3AWCTBEHHBIX  yroauid.  IITuieBoacTBo.
’KuotHoBoACTBO. PactipocTpanéHHble MHPEKIIMOHHBIE 3a00JI€BaHUs Y JOMAIITHUX
KUBOTHBIX. ONHU300TUH. [TpuHIMTBI PO UITaKTHKH u JICUYCHUS
pacrpoCTpaHEHHbIX  WH(EKIMOHHBIX 3a00JIEBaHUN  JIOMAIIHUX  >KUBOTHBIX.
JKuBOTHBIE-BpEAUTENH, METOABI OOPHOBI C JKUBOTHBIMU-BPEIUTEIIMU. ['0posT Kak
cpena oOuTaHusi, co3/aHHas dYeloBeKOM. CHHAHTPOINHBIE BHJIBl JKUBOTHBIX.
Apnanrainusi KMBOTHBIX B YCIOBHSX TOpoAa. BoccTaHOBIIEHHWE YHCIEHHOCTH
pPEAKUX BUAOB JKUBOTHBIX: 0C000 oxpaHsieMmble mpupoansie Teppuropun (OOIIT).
buocdepnsnie pezepBarsl. KpacHast kaura »)uBoTHbIX Poccuu. Mepbl coxpaHeHus u
BOCCTAHOBJICHUS )KUBOTHOI'O MUpA.

Jlemoncmpayuu qayden, KOJUICKIWH, TaOJIWII, CIaigoB, BUACOMUIBMOB U CaWTOB
HuTepHeTa, TOKa3bIBAOIINX OXPAHSIEMBIX M MPOMBICIOBBIX KUBOTHBIX, CIIOCOOBI
pPBIOOTIOBCTBA, OXOTHI, AKKIMMATHU3AIMH M Pa3BEJACHUS JIOMAITHUX >KUBOTHBIX,
YKUBOTHBIX CEJIbCKOXO3SMCTBEHHBIX YTOJIMN, CTIOCOOBI OXPaHbI PEAKUX KUBOTHBIX,
MPUBJICYEHUS U OXPaHbl )KUBOTHBIX TOPOJIA.

JlabopamopHhvie u npakmuueckue pabomol

N3ydeHrne HaCEeKOMBIX-BPEIUTENEHN CEITbCKOXO3SIICTBEHHBIX KYJBTYP.
HaOmronenus 3a nTuiiaMu B rOPOJICKOM cpejie.



9 KIIACC
BBenenue

Cucrema OMOJIOTUYECKUX HAYK, U3YYAIOUIUX YEJIOBEKA: IIUTOIOTHUS, TUCTOJIOTHS,
AMOpPUOJIOTHUSI, TEHETHKA, AaHTPOMOJIOTHs, AaHATOMHUS YeJOBEKa, (QU3NOIOTHUsS
yeJioBeKa M JIpyrue MeauiuHckue Hayku. [Ipodeccuu, cBs3aHHBIE ¢ HAyKaMU O
yesioBeke. [lepcrekTuBbl pa3BUTHs 3HAHUN 00 OPraHU3ME YEJIOBEKE U €ro CBS3SIX C
OKpY>Karoliel cpenoi. JleMoHcTpanus Tadaull, claifjioB, BUAeO(UIbMOB U CAaliTOB
WNHTepHeTa, MOKa3bIBAIONIMX Pa3HblE OMOJIOTMYECKUE TUCUUIUIMHBI, CBA3aHHBIE C
U3y4YEeHHUEM YeNlOBeKa, MPOQeCcCHil, CBI3aHHBIX C M3YYCHHEM OpraHH3Ma YeJOBEeKa
u meaunuHoi. OOmmii 0030p KJIETOK W TKaHed opraHu3ma uenoBeka. OOMeH
BEILIECTB KAK OCHOBA KW3HU 4YEJIOBEKA. DENKy, NTUIUIbI, yIIIEeBOABI, HYKJIECHHOBBIE
KHUCJIOTBI, HU3KOMOJIEKYJIIDHBIE COEAVUHEHUs, BKJIKOYas BUTAMUHBI. XHUMHUYECKOE
CTpO€HHE, OCOOEHHOCTH U (PYHKIIMU OEJIKOB, JTUMUIOB, YIIIEBOJIOB, HYKJIEUHOBBIX
KHCIIOT W HHU3KOMOJEKYJSIPHBIX coenuHeHuii. AT® —  yHuBepcanpHas
JHepreTHyeckas BailtoTa KieTku. OOmiee MoHsATHE O Karaboim3Mme (Ha MpUMepe
KJIETOYHOTO JbIXaHMs, HAUWHAsl C MOJATOTOBUTENIBHOTO 3Tamna) U aHaboiau3Mme (Ha
IpUMEpE pPa3IUYHbIX OMOCUHTE30B, MPOUCXOSAIINX B KIIETKE). CpaBHeHUe
KJIETOYHOTO JbIXaHusi U OpoxeHus. Perymauus OeakoBOro, yrieBoaHOrO,
aunuaHoro ooMena. Ilpsimble u 0OpaTHbIe CBS3U B peryisuuu. Ponb pepMeHToB 1
TOPMOHOB B Tporieccax oOMeHa BeniecTB. HapyiieHus: OMoXUMHUYECKUX MPOLIECCOB
B KJIETKE: aBUTAMHUHO3BI, 1I€PEKThl B paboTe onpenesiéHHbIX (DEPMEHTOB U APYTOE.
Lumonozus. MHoroo6pasue kierok u ux audpdepeHunanvs. IMOpPUOHATBHBIE
CTBOJIOBBIE KIIETKH, HWHAYIHPOBAHHBIE IUIIOPUIIOTEHTHBIE CTBOJIOBBIE KIIETKH,
CTBOJIOBBIE KJIETKH B3POCJIOTO YEIOBEKA.

Knerounsie kOHTakTbl. MOJEKYJISIpHBIE OCHOBBI OTBETA KIIETOK Ha CHUTHAJIBIL.
[Tonsarue kieTouHoM rudenu. JIMMUT KIETOUHBIX JeJIeHU, o0lee MpeacTaBIeHue
O CTapeHUHM Ha KIETOYHOM M MOJIEKYJSIpHO-OnonorudeckoMm ypoBHe. OOiee
MOHSITHE O PAKOBOM TpaHCPOpMAIH KIIETOK.

Jlabopamophvie u npaxmuyeckue pabomul

[TpocMOTp 37IEKTPOHHO-MHUKPOCKOMUYECKUX (hoTorpaduii mpemapaToB CTPOCHUS
KJIETKH U MEKKJIETOYHBIX KOHTAKTOB.

Tuner mxauen opeanusma uenoeexa:. HNUTENHAIbHAs, HEPBHAs, MbILICYHAs,
COEMHHUTENbHAs TKaHU. XapaKTepUCTUKa U Kiaccupukanuu snutenres. HepsHast
TKaHb: HEWpOHBI M HeWporaus. CtpoeHue u (usmosiorus Hedpona. llorenuman
MOKOS ¥ MoTeHIan aercteus. [IpoBenenne HepBHoro nmiynbca. Knaccudukarms
Y MEXaHU3MbI pab0Thl cMHaTcoB. Helipomennatopsl 1 UX perentopbl. MblleyHas
TKaHb: CKEJIETHasA, cepleyHas U raafkas. CTpoeHue COKpPAaTUTENIBHOIO armapara
MONEPEYHONOJIOCAThIX MBI, MOJIEKYJISIpHbIE MEXaHM3Mbl COKpAll€HUsA U
paccnabnenua. OTiuuusg THAOKOH MYCKYJaTypbl OT IONEPEYHOIOJIOCATOMN.
®dusuonoruss BO30YAMMOCTH M COKPATUMOCTH TIJIAJKOM MBIIIEYHOW TKaHHU.
CoeauHuTeNnbHAs TKAaHb: CBOMCTBA, PA3JIMYHbIE THUIBI KJIETOK, XApaKTEPUCTHKA
MEXKKJIETOYHOro  BemiecTBa.  Kmaccuukammss — COGAMHUTENBHBIX  TKaHEH:



COOCTBEHHO, COCTMHUTEIILHBIC TKAaHU, TKAHW BHYTPEHHEH Cpe/Ibl, XPSAIIeBas TKaHb,
KOCTHAs ¥ ApyTHE.

JlabopamopHvie u npakmuueckue pabonul

MUKpPOCKONTMPOBAHUE MPEMAPATOB OCHOBHBIX TUIIOB TKAHEH.

Hepsnas cucmema. Kiaccudukanus HepBHOH cuctembl. lleHTpanbHas w
nepudepudeckas HepBHas cuctema. CTpoeHue HepBa, 000JIOUKH, KilacCUpUKaIIs
HepBOB. CTPOEHHE CIOMHHOIO M TOJOBHOTO MO3ra. MyHKIMU OTAEJIOB CIIMHHOTO
mosra. IIpoBopsmiyie MmyTH COUHHOTO Mo3ra. AHATOMHSA TOJIOBHOIO MO3ra:
IIPOJOJTOBATBIM MO3T, CTBOJ MO3ra, CPEIHUN, POMEKYTOUHBINA, MIEPEIHUN MO3T.
Crtpoenue MO3KeuKa U KOpPbl OOJBIINUX Nodymapuid. @yYHKIIHMHA OTAEIOB TOJIOBHOTO
MO3ra U X 4acteu. HepenmHOMO3TOBbIE U CIMHHOMO3TOBbIE HEPBBL. CoMaTHuecKas
M BEreTaTMBHAs HEpBHasg cucrtema. LIeHTpbl cOMaTMYECKONM W BEreTaTUBHOU
CUCTEM B LIEHTpaJbHOW HEpBHOW cucteme. PeduekropHas myra. PeduektopHoe
koibio.  Heiiponnas  cets.  Kinaccudukamum — peduiekcoB:  MOHO- U
MOJINCUHANITUYECKHE, 0e3yCIOBHBIE M YCIOBHBIE U Apyrue. Ponb uccienoBaHuit
WN.II. ITaBnoBa. @ynkunonanbHbie cucteMbl I[I.K. Anoxuna. Hcnons3oBaHue
MPUHIUIA pa0OThl HEHPOHHBIX CETEH B HICKYCCTBEHHOM HHTEILJICKTE.

Hapymenus pabGoTsl HepBHOM cuctembl. Helipomerenepaliu M COBpPEMEHHBIE
MeTobl ux JieueHus. MHCynbT. JIekapcTBa, MPOXOIAIINE U HE MPOXOIAIINE YEPES
remarosHIepanmaeckuii 6apbep. MeTo bl UCCIIeIOBAaHUS MO3TOBOM aKTHUBHOCTH U
CTPOEHHUSI CTPYKTYpP HEPBHOW CHUCTEMBI: 3JIEKTpO3HILEdanorpadus, perucrpanus
aAKTUBHOCTH pPa3JIMUHBIX OT/EJIIOB MO3ra, MarHUTHO-PE30OHAHCHas ToMorpadwus,
KoMITbIoTepHast ToMorpadust. Uutepderic MO3r—KoMIbIOTeEp.

JlabopamopHhvie u npakmuueckue pabomol

N3ydeHne THCTOIOTHYECKUX TPENapaToOB OPraHOB HEPBHOM CHCTEMBI.

N3ydeHne CTpOeHHs TOJOBHOTO MO3Ta HA MaKeTax.

Cencopnvie cucmemvl. CTpOEHUE CEHCOPHBIX CHUCTEM: PELENTOPHI, MPOBOIAIIAS
4acTh, OT/IEN KOPHI, OCYIIECTBIAIONUN 00paboTky nundopmanuu. Knaccuduxarus
pPELENTOPOB:  DKCTEPOPELENTOPHl, HMHTEPOPELEHTOPBl,  IPOIPUOPELEHTOPHI,
MEXaHUYECKHEe, TEeMIIepaTypHbIE, XUMHUYECKHE, OOJIEBbIE W JPYTHE PEIETITOPHI.
Comamocencopuas cucmema.CTpOCHHUE TJla3a. 3pUTEIbHbIE PELENTOPHI (MAIOYKH
u Konbouku). dusndyeckne W XUMHUYECKHE OCHOBBI BOCIHPHATHS CBeTa. UYEpHO-
oemoe u mBeTroBoe 3penue. CTpoeHue cerdarku. l[IpoBenmenune u oOpaboTka
3pUTENIBHOTO cUrHaia. AkkoMonauusa. buHokysspHoe 3penue. Hapymenus 3penus
W HX NOpuyuHbl. 3a0oneBaHusi Trja3a (KOHBIOHKTHUBUT W JPYTU€) M UX
npoduiiaktuka. CoBpeMEHHbIE METOJbl JEUCHHs] HAPYIICHUM 3peHHus: JazepHas
KOPPEKLMS, 3aMEHA XPYCTAJIMKA, KJIETOYHAs TEpamnus, NMPOTE3UpOBaHUE Tila3a U
JIpyrue.

Cmpoenue HapydcHo2o, cpednezo u eHympennezo yxa. KoptueB opran. Mexanusm
BOCTIPUATHSL U 00paOOTKM 3BYKOBBIX BOJIH. CBsI3b IIEHTpA CiIyXa W IEHTPA PEUH.
Hapymenus cityxa 1 uX npu4uHbl. 3a00JI€BaHUsI OPraHoB ciayXa (OTUT U APyTHe
3a0oneBanusl) U ux npodunakruka. COBpEeMEHHBIE METObI JICUCHUS HapyIICHUIH



cllyXa: CIyXOBOH ammapar, MpoTe3UpOBaHUE U Ipyrue. AHATOMHUS U (PU3NOJIOTHS
BeCcTUOYIIApHOTO anmnapara. OTOIUTOBBIN anmapar.

Opranbl BKyca, OOOHSHMS, MBIIIEYHOTO M KOXXHOTO YYBCTBAa: AHATOMHUS H
bu3HoNI0THs, UX HAPYILICHHUS.

Jlemoncmpayus pa300pHBIX MOJIEIEH TJ1a3a 1 yxa.

JlabopamopHvie u npakmuueckue pabonul

N3yuyenue ctpoeHus opraHa 3peHus (Ha MyJIsbKe U BIaXKHOM Ipernapare).
W3yyeHue cTpoeHus opraHa ciyxa (Ha MyJIsbKe).

W3yyeHue rucTonorn4ecKux NpernapaToB OPraHoB YyBCTB.

Auooxkpunnas cucmema. ONpenerneHNe U OCHOBHBIE XAPAaKTEPUCTUKH TOPMOHOB.
Knaccudukanus TropMOHOB 1O XHUMHYECKOMY cTpoeHuto. Kriaccudukarms
pEeUEenTopoB TOPMOHOB. MOJNEKyJIApHbIE MEXAHU3Mbl JIEUCTBUS TOPMOHOB Ha
KJIETKU-MHILECHA. ODHAOKpUHHAs (yHKUMS Tunoraigamyca. Kene3bl BHYTPEHHEH
cekperuu (runodus, snudu3, MUTOBUAHAS KeJe3a, MapalluTOBUIHBIE XKeJe3bl,
HA/AMOYEUHUKHN), BbIIETsIEMblEe UM TOPMOHBI U UX (QyHKIUU. JKene3bl cMelIaHHON
cekpeluu (MOMKETyJOUHasl JKeJe3a, IIOJIOBbIE JKEJIE3bl), BBIACISIEMbIE HMU
ropMoHbl M uX (QyHKIMH. [uUnoranamo-runodu3apHble KOHTYpPHI PEryJsiuu
JEATEIbHOCTH HEKOTOPBIX JKEJIE3 BHYTPEHHEN cexkpeuuu. Hapynienus, cBs3aHHbIE
C rumo- W runepQyHKIUSIMU TOPMOHOB. Buael caxapHoro amabera M uX
ocnoxkHeHus. KierouyHass Tepanusi B JICYEHUM DSHIOKPUHHBIX 3a00JIeBaHUM.
Mukcenema.

[Ipoune opraHbl U TKAaHH, BBIAEISIONIME TOPMOHBI: TTOYKH, CEPALE, KETyIO4YHO-
KHILIEYHBIN TPAKT, KUPOBasi TKAHb U APYTHE.

JlabopamopHvie u npakmuueckue padomul

N3yyeHue rucToIorn4ecKrux NpernapaToB S3HIOKPUHHBIX OPraHoOB.

llogedenue u ncuxuxa. PednexropHas Teopus mnoBenaeHus. HacneacTBeHHbIE U
HeHaclleICTBeHHbIE (opmbl moBeaeHus. IIpocreiimme ycnoBHbIE pPeQIIEKCHI.
Uuctpymentanibnoe u apyrue (opmel oOyuenus. llens. Motus. Peduexc.
[Totpebnocts. Pednexc mnenmu mno IlaBmoBy. JluHamMuueckuii CTEpEOTHIL.
NmvnpunTuHr. OUKCHUPOBAHHBIE KOMILIEKCHI JIBHKEHUN. CUTHAIbHBIE CUCTEMBI.
Peus. Mpmenue. [lamsates u e€ Buapl. KorHUTHBHBIE (YHKITUN HEPBHOUW CHCTEMBI.
Ponb pasHbIX OTAENOB TOJOBHOIO MO3ra B PETyJSILUU JIBW)KCHHI, CHa U
00ApCTBOBaHUS, W JIPYTMX CIOXKHBIX MpoIleccoB. MexaHH3Mbl BO3HUKHOBEHUS
smornuii. HeliporymopanbHas peryisiiusi MojoBoro mnoseneHus. Hapymenus
MOBEACHUS, UX CBS3b ¢ pabOTON HEPBHOM U SHIOKPUHHOM CHCTEM, COBPEMEHHBIE
METO/Ibl JICUCHUS.

Onopno-osueamenvroiti annapam. KocTu. AHATOMHSI KOCTH: HAJIKOCTHHMIIA,
BHyTpeHHee BemniecTBO kocTu. OcrteoH. Knaccudukamus kocreid. Poct koctei.
CoenvHeHUsT KOCTEW: NMOABUKHBIE, MOJYIOABWKHBIC, HENMOJBHKHBIE. CTpoeHHE
cycTaBa M CycTaBHOM cymku. OceBOil CKeleT: dYepen, MO3BOHOYHUK, peEOpa,
rpyauHa. Koctu nuueBoro u Mo3roBoro otaenoB yepemna. OTaensl TO3BOHOYHHKA,
OCOOCHHOCTH CTPOEHHS TO3BOHKOB B pa3HBIX OTAENaX, MEXKIIO3BOHOYHBIE
coenuHeHusd. CTpoeHHe rpyaHoll KieTku. CKelleTbl IOSICOB KOHEYHOCTEH H



CBOOOJHBIX KOHEYHOCTEH: aHaTOMHYECKHE OCOOCHHOCTH BXOMSIIUX B UX COCTaB
Kocted. HapymieHust ctpoeHusi ckeneTHOM cuctembl. Bo3pacTHble HM3MEHEHUS,
octeonopos. TpaBmbl. 3a00ieBaHMsI ONOPHO-ABUTATEIILHOTO aliapara, CBsI3aHHbIE
c mnpaMmoxoxjaeHueM. CoBpeMEHHbIE WHBA3MBHbIE W HEWHBA3UBHBIE METO/IbI
JICYCHHS: TTPOTE3UPOBAHUE CYCTABOB M MEXXIMO3BOHOUYHBIX JIMCKOB, MCIPABIICHUE
KPUBU3HBI IO3BOHOYHUKA U JPYTHE.

Jlemoncmpayus ckenera yenoBeKa, yepera, KOHEYHOCTEH, MO3BOHKOB, PacluIOB
KOCTEM.

JlabopamopHhvie u npakmuueckue padonol

W3yyeHue CTpoeHus CKelleTa YeJI0BeKa Ha MAKETax.

Mbubiuysi. PaboTa MBI MO NEPEMEMICHUI0 KOCTHBIX pblYaroB. MBIIIIEI,
MPUKPEIUIAIONIMECS TBYMsI KOHIIAaMHM WJIM OJHUM KOHIIOM K KOCTSIM. MuMHueckue
MBIIIIBI KaK IPUMEP MBIIIIL, HE MPUKPEIISIOMMNXCS K KOCTSIM.

Mpima kak oprad JIokoMoruu. O00504ku MbIIbl. CyXOXUIUS U CBSI3KH.
JIBuratenbHble €AUHUIBI. MBIIIIBI-CHHEPTUCTEI M aHTAarOHUCTHL. HepBHas
perymnsiiua padoThl MbI. Poib CIMHHOTO MO3ra, MO3KeUKa M KOPbl OOJIBIINX
MOJIyIIapUH.

OcHOBHBIE MBIIIIBI TeNa dYesoBeka. Haumbonee pacnpocTpaHEHHBIE TpPaBMBI
MBIIIEYHON CHCTEMBI U METOJbI UX MPOPUIAKTUKA. ATPOQPUS MBIIIL, TPUUUHBI U
JICYECHHUE.

JlabopamopHvie u npakmuueckue padonul

Oxa3zaHue nepBoi MOMOIIM NMPU MOBPEXKIEHNUN CKEJIETa U MBIILILI.

Kposenocnass u  aumgpamuueckas cucmemvl. (OCOOEHHOCTH CTPOEHUS W
(GYyHKUIMOHUPOBAHUS CEPACYHON MBIIIIBI. AHATOMHUS CepAla: SHAOKap., MUOKap/I,
AMUKAp, MEepUKapl, >KeJyJA0UYKH, MpeAcepaus, KianaHbl cepaua. MexaHnuueckas
paboTta cepaua kak Hacoca. CeplieuHbldl UK. ApTepuaibHOE JaBJICHUE, MYJIbC.
Aptomatusa. IlpoBomsmias cuctema cepjna. OJeKTpuueckas pabora cepjia.
Onextpokapauorpamma. HepBHast u rymopanbHas peryisius padoThl cepla.
Hapymenus  pabotel  cepana. [umepronudeckas  Ooyie3Hb,  cepaedyHas
HEJI0OCTaTOYHOCTh, aTEPOCKIIEPO3 KOPOHAPHBIX COCY0B, MH(PAPKT MUOKApJA U TaK
nanee. IllyHTupoBaHue, aHTHOIUIACTHKA, KJIETOYHAsI Tepamusi © Jpyrue
COBpEMEHHbBIE METO/IbI JICUEHHUS CEepJIeUHbIX Ooie3Hel. TpaHcuianTanus cepua.
Jlabopamophvie u npaxmuyeckue pabomul

[IpocMOTp THCTONOTUYECKUX MPENAPATOB CEPACUYHON MBIIIIII.
DnekTpokapauorpadus.

N3mepenne apTepralibHOTO JaBJIEHUS U MyJIbCa.

KpoBeHocHas cucteMa u tuMdpaTuieckas cucreMa.

Kpyru kpoBooOpaitienus: 00bIIoN U Maliblii, OCHOBHbIE cocybl. Kinaccudukarms
COCYIIOB: apTEpHH, apTEepUOJIbl, BEHbI, BEHYJbI, Kamuwuisipbl. Pe3ucTuBHEbIE,
oOMeHHbIe M EMKOCTHBIE cocynbl. CTpoeHue cTeHOK cocynoB. HepBHas u
ryMopajbHas perymsuust padboTsl cocynoB. CucTeMHasi perysiius apTepruaibHOrO
JaBJICHUS U APYTUX MapaMeTpoB KpoBHu (6apopediekc, xeMopedaeke u Tak aajee).



Hapymenust paGoTsl cocynoB. ApTepuaibHble M BEHO3HBIE KPOBOTEUEHHUS U
nepBas IOMOILb ITPU HUX.

Aunamomusi  aumgamuyeckou — cucmemvl:  IUMPATUUECKUE  COCYIbl U
auM@aTrueckue y3ibl. [[pudrHbl IBMKEHUS KPOBH U TUMQBI [0 COCYIaM.
JlabopamopHhvle u npaxmuueckue pabomul.

M3y4yeHne TucTONOrH4eCKUX MPENnapaToB CTEHOK COCYAOB.

IIepBas moMoIb NpU KPOBOTEUECHHUSIX.

Buympennss cpeoa opeanuzma. KpoBb, TKaHeBasi KUAKOCTb, TuM(pa. MexaHU3MBbI
NOJJIEp>KaHUsl BHYTPEHHEH cpelibl opraHu3Ma (romeoctas). CBsi3b BOJHO-COJIEBOTO
oOMeHa opranu3ma ¢ (OpMHUPOBAHUEM U OTTOKOM TKAHEBOM JKHUIKOCTH.
XUMUYECKUM COCTaB Iu1a3Mbl KpOBU. (DOpMEHHBIE DSJIEMEHTBI: JPUTPOLUTHI,
JeHKoUuThI, TpoMOouuThl. JlelkouutapHas Qopmyna. DYyHKUUH pa3IAYHBIX
(dbopMeHHBIX 3JeMeHTOB. KpoBeTBOpeHHE U Opranbl KpoBeTBOpeHus. Mecta
ru0eny pazIuvHbIX (POPMEHHBIX 3JEMEHTOB KpOBHU. ['pymnmbl KpoBU IO cHUCTEME
ABO, pe3yc-pakTop u Ipyrue cucTemsl onpeeiaeHus rpynm kposu. [lepennBanue
IUIa3Mbl, JSPUTPOLUTAPHOM M TpoMOouuTapHOM Macchl. bydepnas ¢yHkus
I1a3Mbl KpoBU. TpaHCHopT razoB 1o KpoBu. Paznmuunble (opMbl reMOryiooHnHa.
Perymsimust  cponctBa reMorjoOmHa K - kuciopoay. CBEpTbIBaHME  KpPOBH,
¢ubpuHOIUTHYECKasT W  TNPOTUBOCBEPTHIBaIOIIAsl  cucreMbl. HapymieHus,
CBSI3aHHBIE C KPOBETBOPEHUEM U (DYHKIIMOHUPOBAHUEM (POPMEHHBIX IJIEMEHTOB.
Jlabopamophuie u npaxmuueckue pabomul

N3ydeHne THCTOOTHYECKUX TPENapaToOB KPOBU U OPTAHOB KPOBETBOPEHHS.
Ummynnas cucmema. VicTopusi pa3BuUTHS 3HAHUM 00 WUMMYHHTETE. 3HAUYCHUE
pador W. WM. MeunukoBa, II. Opnauxa u Jpyrux y4U€HbBIX MO HU3YYEHUIO
uMMyHuTeTa. Krnaccupukanuum  UMMyHHTETa. MeXaHU3Mbl — BPOKIEHHOTO
uMMyHuTeTa. [IpUOOPETEHHBIE MMMYHHUTET: KilacCUpUKaLUs JUMQPOLUTOB U
ydacTHe pPa3HbIX TPy JUMGPOLUTOB B MPUOOPETEHHOM MMMyHUTeTe. [loHATus
aHTUTENa U aHTureHa. Ilpe3eHranns aHTureHa. BakiuHel U cbIBOpOTKH. OpraHsl
LEHTPAJIBHOM UMMYHHOW CUCTEMBI: KPAaCHBIA KOCTHBIA MO3r W THUMYyC. Oprassl
nepudepudeckoi MMMYHHON CHUCTEMBI: celle3€HKa, JUMQOY3JIbl, MHUHIAJIUHBI,
anmenauke, [letiepossl Omstiku. Pons Tumyca B co3peBanuu T-nmumdonutos. Poib
opraHoB nepudepuueckoli UMMYHHOW CHUCTEMBI B CO3peBaHUU B-mum@onurtos.
OTpuuaTenbHas U NOJOKUTENbHAS CeNeKIusl B co3peBanuu T- u B-nmumdonuros.
Ponb mukpoduopsl 4yenoBeka B (OPMHPOBAHUM HOPMAJIBHOIO WMMYHHUTETA
yesioBeka. llaTomornn MMMYHHOM CHCTEMBI: UMMYHOAE(PHUIUTHI, ayTOUMMYHHbIE
3a0oneBaHust U Jp. Peaknuu runepuyBCTBUTENBHOCTH, B TOM YHCIIE AJJIEPTHUU.
OCHOBBI TpPaHCIUIAHTOJOTUU. JleMOHCTpalusi TOPTPETOB YYEHBIX, TAOIUL H
CJIaliJI0B, BUJICOPOJIMKOB U KHUHOPPAarMeHTOB, 00 UMMYHHOI cUCTEME.
Lvixamenvnasa — cucmema.  AHATOMMSL  JIBIXaTE€IIBHOM  CUCTEMBI:  BEPXHHE
JbIXaTeNbHbIE IIyTH, HWKHHME IbIXaTelIbHbIE NIyTH, JIETKue. HocoBele mosocTh.
Hocornorka. Potormorka. ['opramb. Kiaccudukaumss xpsiieit ropraHu.
Hanropranauk wm rosocoBble CBA3KHM. Tpaxesd. bponxu. Jlérkue. JIérounsie
Ny3bIpbKU  (@J1bBeOJIbI). PU3MOJOTUS NpoLecca JbIXaHWs, POJb IUIEBPATBHON



KUAKOCTH, Auadparmbl, MeXpeOepHbIX U apyrux Mbimi. CypdakraHr.
Onactuueckas Tiara JErkux. JlpixarenbHble ABWKEHUS. JKW3HEHHass EMKOCTh
nérkux. JIErounsie 00bEMBI. HepBHas 1 r'yMoOpasbHas peryJisiius JIbIXaHusl.
['urnena papixanus. TpeHHpoBKa AbIXaTelnbHbIX MblmL. [IpenympexneHue
MOBPEXJIEHUs TojiocoBoro ammaparta. MH(ekunonusie 00Jie3HU, Mepeaaroniuecs
yepe3 BO3lIyX, M Tpouyue 3a00JeBaHUA OpraHoB JbIXaHUs. BausHue
Ta0aKOKypeHHUsI Ha OpraHbl JAbIXaTENbHOW CHCTEMBbl. ACTMa, OOCTPYKTHBHBIE
3a00J1eBaHUs AbIXaTEIbHOU CHUCTEMBI.

Jlemoncmpayuss MOIEIA TOPTAHHW, MOJECIH, IPOSCHSAIONIEH MEXAHU3M BJIOXa H
BBIJIOXA.

JlabopamopHvie u npakmuueckue padomul

N3mepenne o0xBaTa rpyJHON KJIETKH B COCTOSIHUM BIOXa U BBIJ0XA.

OrnpeneneHue 4acToThI JbIXaHUS.

Bnusnaue paznuyHbix (aKTOPOB Ha YAaCTOTY JIbIXaHUS.

Cnuporpadus.

N3ydeHne TUCTOMOTHYECKUX TPENAapaTOB OPraHoOB JIbIXaHUS.

Huwesapumenvuas cucmema. AHATOMUS MHILIEBAPUTEIBLHON CUCTEMBI: POTOBAs
IIOJIOCTh, IHUILIEBOJ, JKEIYJIOK, MOKEIYI0UHAS XKele3a, NeYeHb, OTIAEIbl TOHKOU
KHILIKH, OTIEbl ToJCTOM Kumiku. CTpoeHue 3yOa, 3yOHas cuUcTEeMa ueoBeKa.
@®u3noNOTUsl MUILEBAPUTEILHON CHUCTEMBI: paclieruieHne OelKoB, JIUIUIOB,
VTJIEBOJIOB, HYKJIEMHOBBIX KHUCIJOT TMOJI JACUCTBUEM (PEPMEHTOB, CEKPETUPYEMBIX
pPa3HbIMU OTJEJIaMU MUIIEBAPUTEIBHON CHUCTEMbl. XHMHUYECKHUA COCTAaB CIIOHBI,
JKEITyIOYHOTO COKa, MOJKEIYJOYHOIO COKa, JKEJIYM, COKa TOHKOW KHIIKH.
[TomocTHOE W TPUCTEHOYHOE THUILEBAPEHHE B TOHKOM KHIIEYHUKE. DyHKIUU
MOKETYTOYHOM Kene3bl U neyeHn. OyHKIHUHA TOJICTOW KHUIIKU. PoJib KHIIeuyHOU
MUKPO(DIIOPHI 7151 YEIOBEKa.

HepBHass U rymopasibHasi peryJsiusi MpPOLECCOB MNUIIEBAPEHHUS, YIIJIEBOIHOIO,
JIAIUIHOTO, OEJIKOBOro 0OMEHa.

l'ueuena numanusa. HenHndeKkMOHHBIE U ayTOMMMYHHbIE 3a00JIEBaHUS CHCTEMBI
numeBapenus. [Ipenynpexaenne MHPEKIUNA W TMPOUUX IKETYJOUHO-KHUIIEUHBIX
3a0oeBaHui (TacTpuUT, sI3BEHHAsT OOJIC3Hb, AMMEHAMIINT, IUPPO3, MAHKPEATUT U
JPYTHUE), TUIIEBLIX OTpaBiIeHUN. XeIUKOOaKTep Kak (DaKTOp pa3BUTHUS TacTpUTA U
A3Bbl. BilMsiHHE KypeHHUs W alIKOTOJId Ha muieBapeHue. PaccTpoiicTBa MUILIEBOTO
ITOBEJICHMS.

Jlemoncmpayus Topca 4esioBeKa, TaOIuIl.

JlabopamopHvie u npakmuueckue padonul

NccnenoBanue necTBusi GepMEHTOB CIIOHBI HA Kpaxmall.

N3ydeHne TUCTOOTMYECKUX TPENapaToOB OPraHOB MUILEBAPUTEIBHON CUCTEMBI.
Buvioenumenvuas  cucmema. CTpoeHUE BBIJICTUTENBHOW CHCTEMbBI:  IIOYKH,
MOYETOYHHKH, MOY€EBOI y3bIPb, MOYEHCITYCKATEIbHBIN KaHaJ.
OyHKIIMOHNPOBaHUE TTOYKU. HedpoH Kak CTpyKTypHO-(DYHKIIMOHAbHAS SIUHUIIA
nouku. Dusnosormdeckue Tporecchl  GOPMHPOBAHUS BTOPUYHOM  MOYH:
bunbTpamnus, peadcopOuus, cexkpenns. Poab MOYKH B peryisiiiui apTepHabHOTO



nasieHus. HepBHas u rymopainbHasi peryisiius paOboThl OpraHOB BBLACTUTEIBHON
cucteMbl. 3a00JIeBaHUS OPraHoOB MOYEBBIIACIUTEIBHOW CHCTEMBI (LIMCTHUT,
NUENIOHEPPUT, MOYEKaMeHHass Oo0JIe3Hb U JIpyrue), HUX MIpeayNnpexIcHue.
HckyccTBennas nouka. Iuanus. TpaHcrmaHTanus NOYKH.

Hemoncmpayus tabmun, mojaenu «CTpOeHHE MOYKH MIIEKOIUTAIOLIEr0», MYJIshKa
IIOYEK YEJIOBEKA, BIIAYKHOTO Mperapara.

Jlabopamophvle u npaxmuueckue pabomul.

N3ydeHne rucTOJOTHYECKUX MPEnapaToB pa3sHbIX yYaCTKOB ITOYKH, MOYETOYHMKA,
MOYEBOTI'O ITy3bIpA.

llonosas cucmema. Ctaguu ramerorere3a. OTIM4YMs OOreHe3a U CliepMaToreHesa
Ipyr oT apyra. OmioI0TBOPEHUE.

KeHckass mosioBasg cHUcCTeMa: SIMYHUKW, MAaTOYHbIE TPYyObl, MaTka, Biarajiuuie,
BHEIIHUE TOJIOBBIE OpraHbl. MEeHCTpyalbHBIN [TUKIL.

My:xckas 10J0Bast CUCTEMA: CEMEHHUKHU U IIPOYKME BHYTPEHHUE I10JIOBBIE OPraHbl,
BHEIIHUE I10JIOBBIE OPTaHBbl.

HepBHast u ryMopainbHas peryJssinus padboTbl OPraHoB IOJIOBOM CUCTEMBI.
[TnanupoBaHue GEPEMEHHOCTH, METOAbl KOHTPALECHINH, MPEIUMIUIAHTallMOHHBIN
CKPUHMHI, 3KCTPAaKOPHOPAJIBHOE OIUIONOTBOPEHHUE. bepeMEeHHOCTh, JaKTanusl.
3a0oJieBaHus, IEPEJAIOIINECS TTOJOBBIM ITyTEM.

Jlabopamopnvle u npakmuyeckue pabomul

N3ydeHne THCTOIOTHYECKUX IIPENapaTOB OPTraHOB MOJIOBON CUCTEMBI.

Koowca u eé npouzsoouvle. DNUIEPMUC — MHOTOCIOWHBIA OpPOTOBEBAIOIINI
snutemuid. Cnon smuaepmuca. Cimom aepmel. [lonkoxkHas xupoBas KieT4aTKa.
[Ipon3BOIHBIE KOXHW: HOTTH, BOJIOCHI. KOXKHBIE JKe€le3bl: NMOTOBBIE, CAJbHBIE U
MoOjo4YHble. DYHKIHHM KOXH. POnbp HEpPBHOM W TyMOPaJIbHOM pETYISLHAHA B
OCYUIIECTBJICHUHN TEPMOPETYISATOPHON U IPYTUX QYHKUIUN KOXKU.

3a0osieBaHus KOXKHM M UX MpeaynpexieHue. lleperpeBaHue: CONMHEUHBIA U
TeroBoil yaapel. Oxoru. O6moposkenus. [IpopunakTrika u nepsasi IOMOILb IpU
TEIUIOBOM UM COJIHEYHOM y/1apax, 0’K0Trax 1 0OMOPOKEHHSIX.

Jemoncmpayus MOJENN CTPOSHUS KOXKH, TaOJIHIL, CIAiI0B.

Jlabopamopnvie u npaxmuyeckue pabomul

HccenenoBanre ¢ MOMOIIBIO JIYIIBI THBUIBHOM U JIAJIOHHOM CTOPOHBI KUCTH.
N3ydeHne TuCTOIOrMYECKUX IIPENAapaToOB AIUAEPMUCA U IEPMBI.

Aoanmayuu opeanuzma uenogeka. TepMOperyisilius: pojb KOXH M COCYJIOB.
['unoranamyc Kak ILEHTp HEUPOryMOpPaJbHOM pPEryisiiuu  TErmIooOMeHa.
IloBeneHueckue aganTalim.

AnanTaiuyu 4elaoBeKa, €ro OpPraHOB M TKaHEM K HU3KUM KOHLIEHTPALUAM
KUCJIOpOJla M TUIOKCHU. Perymauus noTpeOiaeHUs KHUCIOpOAa TKaHSIMH,
sputpomnod3s. [lepectpoiika meTabonr3ma KIETOK B yCIOBUHM THIIOKCHUH.

Ajanrtanuy K HEJIOCTaTKy pa3IMYHbIX NUTATENbHBIX BEIIECTB. JDHEPreTUYeCKas
(GYHKIUS TIAMKOT€Ha B TMEYEHHM M JIMIUAOB B JKUpOBOM TKaHU. [lopsmok
WCIIOJB30BaHUs 3aIllacOB IIMTATENIBHBIX BEMIECTB B opraHusme. llepectpoiika
MeTaboIM3Ma KJIETOK B YCTIOBHUSX TOJIOIaHUSI.



[upkaguple puTMBL. BiusgHue NOpPOJOKUTENBHOCTH CBETOBOIO JHSA Ha
HEUPOTYMOPAJIBHYIO PETYJIALIMIO MPOLECCOB KU3HEAEATEIIBHOCTH YEJIOBEKA.
TpenupoBku. Ponb ¢usznueckoil akTUBHOCTH B COXPAaHEHUU 3/I0POBbsI UEIOBEKA.
[IpodunakTuka 3a00J€BaHUIN CEPJIEYHO-COCYIUCTOM U JIBIXaTE€NbHON CUCTEM U
OMOPHO-ABUTATEIBHOTO aIMapara.

Apnanrtanuu K HeBecoMocTH. llepectpoiiku Meraboiii3mMa B YCIOBUSIX HHU3KOU
rpaBUTAINK, TPOPUITAKTUKA HETATUBHBIX MOCIIEACTBUM.

Jlemoncmpayus nocoduit 1 00y4arommx BUACOPOIUKOB.

l'enemuxa wuenosexa. OmnpeneneHue TE€HA W ajulelisd, TEHOTUNA W (HEHOTHTIA.
[loHsiTHE TOMO- M TeTepO3UroThl. 3akoHbl Menaenda. B3zanMmoneicTBue amienen.
MOHOTEHHBIE ¥ MOJIMTEHHBIE IPU3HAKH. XPOMOCOMHAsI TEOPHS HACIEACTBEHHOCTH
Moprana. KpoccHHroBep u ClEmIeHHOE HacieA0BaHne. MeXaHu3Mbl ONpeaeIEHUS
nona. [looBbie XpOMOCOMBI M ayTOCOMBI UesoBeka. HacnenoBanue, ClemIeHHOE C
IIOJIOM.

H3menyusocms: HaCJIEJICTBEHHAs u HEHACJIE/ICTBEHHAS. [Tpumepsl
HEHACJIEICTBEHHBIX VU3MEHEHU (Monudukanmit). Knaccuduxanus
HACJICJICTBEHHOM WM3MEHYMBOCTH Ha MYTAllMOHHYI0O W PEKOMOWHAIMOHHYIO.
['eHHble, XPOMOCOMHBIE U TEHOMHBIC 3aboJyieBaHus. I[IpuMepbl T'eHHBIX,
XPOMOCOMHBIX ¥ TEHOMHBIX 3a00JI€BaHUM YeIOBeKa.

Tonynayuonnas cenemuxa. llonstue reHodonna. PacnpeneneHue yacTor amieneit
B nonyssiiuu. 3akoH Xapau-BaiinOepra.

Pewenue cenemuueckux 3aoau. MenunuHckas reHeTtwka. lloctpoenue
POJOCJIOBHBIX MPHU AHAIU3E OINPEACIEHHBIX MPU3HAKOB. POJIb TEeHETMYECKUX
aHAJM30B TPU IUIAHUPOBAHUM U KOHTpose OepemMeHHOCTU. CeKBEHUPOBAHHE
reHoMa KakK MHCTPYMEHT, IMO3BOJISIIOIIMNA MPOTHO3UPOBAaTh ()EHOTHUIT YesIOBEKa U
JPYTUX JKUBBIX OpPraHu3MOB, a Takxe BUpPYycOoB. buoundopmaruueckue
MHCTPYMEHTHl aHajanu3a T€HOMOB. METO/ibl HAlpaBJIEHHOIO W3MEHEHUS F€HOMOB
opraHu3MoB. ['eHeTnueckass MHx eHepus. | eHOMHOE pelaKTUpPOBaHUE. DTUUYECKHUE
aCIEeKThl BHECEHUS M3MEHEHHM B T€HOMBI PA3JIMYHBIX OPraHU3MOB, B TOM YHCIIE
YEJIOBEKA.

Hemoncmpayus Tabnuil, IaKaToB, KWHO(PArMeHTOB, poJukoB u3 MuaTepHeTa.
Anmponozenes. llpumaThl: OTIIMYUTENbHBIC YEPTHI, COCTAB U 3BOJIIOIUS OTPSAA.
VHuKanbHble TpU3HAKK TOMUHUA. [IpsiMOXoKIeHue: Teopuu BO3HUKHOBEHUS,
aHATOMO-MOP(OJIOTHYECKUIN KOMIUIEKC TPHU3HAKOB. [IpAMOXOXIEHHE B JIPYrux
rpymnmnax npumaroB. Pyka, mpucrocoOjieHHass K WM3TOTOBJICHHIO U TPUMEHEHUIO
opyaun Tpynaa. BpICOKOpa3BUTHIM MO3I: TEHIACHUUHU B 3BOJIOLUMH, YHUKAIbHbBIC
4epThl, Mopdosiorudeckue ocoOeHHOCTH. CXOACTBO M paszvuus 4YeloBeKa U
YeJIOBEKOOOPA3HBIX 00€3bsIH: aHATOMUS, SMOPHOJIOTHS, OMOXUMUS, TMOBEICHUE.
[[lumnan3e kak OnMKaWIIUKA SKMBOW POJCTBEHHHK 4YeEJOBEKa. OBOJIIOIHUSA
YeJI0BEKOOOpa3HbIX 00E3bsIH.

Hemoncmpayus MyIspKen, TabuI, claioB, BUACOPUIHLMOB U cailToB lHTepHEeTA,
MOKA3bIBAIONINX CTPOCHHWE TIPEIAKOB COBPEMEHHOTO 4YeNOBEKa, 00€3bsH-
AHTPOITOUIOB, PEICTABUTENEN YETIOBEUECKUX PacC.



Jlabopamopuvie u npakmuueckue pabomul

N3ydeHne ApeBHENIIEH HCTOPUH U SBOJIIOLIMH YEJIOBEKA Ha IPUMEPE KOJIJIEKIIUI U
PEKOHCTPYKIUH (IKCKYPCHS B TAJICOHTOJIOTHYECKUN My3el).

Yenosex u oxpyscaowas cpeda. Dxonorudyeckue (akTopbl U UX JEHCTBHUE Ha
OpraHrW3M YEJIOBEKa. 3aBUCHUMOCTb 3JI0POBbS  YEJIOBEKA OT  COCTOSIHUS
OKpy’Karomern cpenbl. MHUKpOKIMMAT KWJIBIX NOMeEIeHuH. Tpyn uyenmoBeka.
®duzunonorus Tpyaa. PaboTocnocoOHOCTh U yTOMIICHUE.

310pOBbE 4YEIOBEKAa Kak COLMaJbHAs LEHHOCTh. MDaKTOphl, HapyLIAIOUe
3I0pOBbE: TUIIOJAMHAMMS, KypeHHEe, YIOTpeOJIEHUE alKoroysi, HapKOTUKOB,
HeCOAJIaHCUPOBAaHHOE TMHUTAaHWE, CTpecc. YKperuieHue 370poBbi. KynbTypa
OTHOUIEHUS K COOCTBEHHOMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOLIUX.
AHTpOIIOTEHHBIE BO3IEUCTBHS Ha cpeny. HapymeHne KpyroBopoTa BELIECTB B
onocepe. AHTPONOTEHHBIH KPYrOBOPOT. OKOJOTMYECKHE KPUZHCBI M HX
IIPUYHHBI. Kosomronus oOuiecTBa " IPUPOABI. PannonaneHOE
IPUPOAOIIOIB30BAaHAE. 3HAYECHUE OXPAHBl OKPYKAKOUIEH MPUPOJHON Cpeabl IS
COXpPaHEHMs 4€JIOBEUECTBA.

Jemoncmpayusi  Tabnul, IJIAKaTOB, KUHO(PPAarMEHTOB, BHUJIECOPOJIMKOB U3
HNutepnera.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA [TPOI'PAMMBI 110
BUOJIOI'M HA VYPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA
(YTJIYBJIEHHBIM YPOBEHD)

JIMMHOCTHBIE PE3VJIBTATHI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHUS TMPOTPAMMBI [0 OHOJIOTMM OCHOBHOIO
oOmero  o0Opa3oBaHMsl  JODKHBI  OTpakaTb  TOTOBHOCTh  OOyYarouiuxcs
PYKOBOJICTBOBAThCS CHCTEMOW IIO3UTHMBHBIX IICHHOCTHBIX OpPHCHTAMA U
paciiMpeHre OmbITa JAEATEIPHOCTH Ha €€ OCHOBE U B MPOIECCEe pealln3aluu
OCHOBHBIX HANpPaBJICHUN BOCITUTATEILHON IEATEILHOCTH, B TOM YUCJI€ B YACTH:
1) epasxcoanckoeo eocnumanus:
- TOTOBHOCTh K KOHCTPYKTHBHON COBMECTHOW ACATEIBHOCTH TIPH BBITOJTHCHHUH
WCCJICIOBAHUM U MTPOCKTOB, CTPEMJICHHE K B3aHMOIIOHMMAHHUIO U B3aUMOTIOMOIITH;
2) nampuomuyecko2o 60CNUMAHUL.
- OTHOIIIEHUE K OMOJIOTHMHU KaK K Ba)KHON COCTaBJISIONIEH KYJIbTYphI, TOPAOCThH 3a
BKJIaJl POCCUHCKMX M COBETCKHUX YYEHBIX B Pa3BUTHE MHUPOBOU OMOJOTUYECKOM
HAYKU;
3) 0YX068HO-HPABCMBEHHO20 80CNUMAHUA!
- TOTOBHOCTb OIICHUBATh MOBEJACHUE U MOCTYIKH C MO3UIIUA HPABCTBEHHBIX HOPM
¥ HOPM DKOJIOTHYECKOM KYJIbTYPHI;
- TIOHMMAaHWE 3HAYMMOCTH HPABCTBEHHOTO AaCIMEKTa JEATCILHOCTH YEIOBEKa B
MEJHIMHE U OUOJIOTHH,
4) acmemuuecko2o 60CHUMAHUS:
- TIOHUMaHUE poJIM OWONOTHH B (HOPMHUPOBAHMH ICTETHUYCCKOW KYIBTYPHI
JUYHOCTH;
5) @usuueckoeo eocnumanus, Qopmuposanusi  Kyibmypsvl  300p08bsi U
IMOYUOHATLHO20 DJIA2ONOTLYYUL:
- OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBbIO M YCTAaHOBKA Ha 3/I0POBBIN 00pa3
KU3HH (3I0pOBO€ TIUTAaHUE, COONIOJICHUE TUTUEHUYECKUX TPABWI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH U OT/AbIXa, peryaspHas (Gundeckas
AKTUBHOCTB);
- OCO3HAHHWE TIOCIEJACTBUNA W HEMPUATHE BPEIHBIX NPUBBIYEK (ymoTpeOeHHe
QJIKOTOJIsI, HAPKOTHUKOB, KypEeHHE) W HWHBIX (opM Bpena st (U3HUECKOTO H
TICUXUYECKOTO 37I0POBBS;
- coOmrogeHne TpaBwi O€30MacHOCTH, B TOM YHCIE HAaBBIKH O€30MMacHOTO
IIOBEJICHUS B IIPUPOJHOM CpeLie;
- chOpMUPOBAHHOCTh HaBblka pedJEKCUHU, yOpaBICHHUE COOCTBEHHBIM
HMOIIMOHAIIBHBIM COCTOSIHUEM;
6) mpy0oo8o2o 80CNUMAHUSL:
- aKTUBHOE YYacTHE B PCIICHWU NPAKTUYSCKUX 3a7ad (B paMKax CEeMbH,
o0Opa3oBaTenbHON OpraHu3aIlii, HACEIEHHOTO MYHKTa, Kpas) OMOJOTHYECKOW U
HKOJIOTUYECKON  HAMpaBJIEHHOCTH, WHTEPEC K TMPAKTHUYECKOMY H3YyUYCHHIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH;



7) 3KOI02U"eCK020 80CNUMAHU!

- OpHEHTalMs Ha TMpPUMEHEHHE OWOJOTUYECKUX 3HAHWM MpU pEelIeHUH 3a7a4 B
00J1aCTH OKPYXKaIOIIeH CPe/Ibl;

- OCO3HAHUE PKOJIOTHUECKUX MPOOJIEM U IMyTeH UX PEIICHUS;

FOTOBHOCTh K Yy4YaCTUIO B TMPAKTUYECKOW JACATEIBHOCTH SKOJIOTHYECKOU
HaMpaBJICHHOCTH;

8) yenHocmu HAyuHO20 NO3HAHUA!

- OpUEHTAIUSl HA COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTABJICHUA 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBSI3IX YEJOBEKa C MPHUPOJHON U
COLIMAJILHOM CPENOH;

- TOHUMaHUE PpOJM OHOJOTMYECKOM Hayku B (OPMUPOBAHMM HAYYHOTO
MHPOBO33PEHUS;

pa3BUTHE HAy4YHOH JIF0OO3HATENLHOCTH, HWHTEpeca K OHOJOrMYEeCKOM Hayke,
HaBBIKOB HUCCJICIOBATEILCKON ACSITEIbHOCTH;

9) aoanmayuu odOyyarowe20cs K UBMEHAIOUWUMCS VCIOBUAM COYUAIbHOU U
NPUPOOHOLL Cpeobl.

- OIICHKA U3MEHSIOIINUXCS YCIIOBUH;

MPUHATHE pelieHus] (MHIUBUIYAIbHOE, B TPYINE) B M3MEHSIOIMIUXCS YCIOBUAX Ha
OCHOBAHUHM aHAJIN3a OMOJIOTHYECKOM HH(POPMAITUH;

- IUIAHAPOBAaHWE JICUCTBUM B HOBOM CHUTyallid Ha OCHOBAaHWHU 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAIIPEJIMETHBIE PE3VJIbTATHI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOTPaMMBbI TT0 OHMOJIOTHH OCHOBHOTO
oOmiero o0pa3oBaHusl, TOJKHBI OTPaXKaTh:
ITo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUS
ba3zosvie nocuueckue oeticmeus:
- BBIIBISATh M XapaKTepU30BaTh CYIICCTBEHHBIC IPU3HAKK OHMOJOTHYECKUX
O00BEKTOB (SIBIICHUN);
- yCTaHABIWBATh CYIIECTBEHHBIM TMPHU3HAK KIACCU(UKAIUU OHOJOTHIECKUX
00BEKTOB (SBICHHM, IIPOIECCOB), OCHOBAHUSA i1 OOOOINCHUS W CpaBHCHMS,
KPUTEPHUH MPOBOIMMOTO aHAJIN3a;
- ¢ YYETOM MPEUIOKEHHON OMOJOTUYECKON 3a/1aui BBISBISTH 3aKOHOMEPHOCTH U
NPOTUBOPEYMS B pacCMaTpUBacMbIX (akTax W HAOJNIOJCHHAX, IMpeiaraTh
KPUTEPHUH JIJIs BBISBIICHUS 3aKOHOMEPHOCTEH M TIPOTHBOPCUHNIA;
BBISIBIIATE ACHUIMTH WH(OpPMAIMU, JIaHHBIX, HEOOXOMWMBIX [UJIS PpEIICHUS
MOCTABJICHHOM 3aJa4M;
- BBUBIIATH NPHYUHHO-CJICICTBCHHBIC CBS3M IPU H3YyYEHUHW OHMOJOTHYCCKUX
SBJICHMA W TIPOIIECCOB, JIeJIaTh BBIBOJBI C HCIIOJIb30BAaHHEM JICIYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHU, YMO3aKIIOUCHUIA 0 aHAJIOTHH, (POPMYyIUpPOBATH
TUTIOTE3BI O B3AMMOCBSI3SIX;



- CaMOCTOSITEIbHO BBIOMPATHh CIOCOO perieHust yueOHON OMOIOTHYECKON 3a7aun
(cpaBHMBATh HECKOJILKO BapUAHTOB PEIIEHUS, BHIOUPATh HanboJee MOAXOASAIIMM C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoesvie uccneoosamenvckue oelicmeaus:

- HCIOJIb30BaTh BOMPOCHI KaK MUCCIIEIOBATEIbCKUM NHCTPYMEHT TTO3HAHUS;

- (opmynupoBaTh BONPOCHL, (UKCHUPYIOLUIUE Pa3pblB MEXAY pPEaTbHbBIM H
JKeaTeJIbHbIM COCTOSIHUEM CUTYallud, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABIMBATh
MCKOMOE U JTAaHHOE;

- (opmupoBaTh THUIOTE3y 00 WCTHHHOCTH COOCTBEHHBIX  CYXKICHUH,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

-  TPOBOAUTH II0 CaMOCTOSITEIIPHO COCTaBJIEHHOMY IUTaHY HaOJIOJeHuE,
HECIIO)KHBIM  OMOJIOTUYECKUH SKCIIEPUMEHT, HEOOJIbIIIOE HCCIeA0BaHUE 10
YCTAHOBJICHUIO OCOOEHHOCTEH OMOJIOTHYECKOTO 00BeKTa (mpoliecca) MU3ydeHUs,
MPUYUHHO-CJICICTBEHHBIX CBSI3¢d W 3aBUCHMOCTEH OHOJIOTMYECKHX OOBEKTOB
MEXTy co00iIt;

- OLIGHUBaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTHh MH(OPMAIIHIO, MOTYYECHHYIO B
X0/J1e HAOJIIOICHUS U DKCIIEPUMEHTA,

- caMoCTOsITeNbHO (popMynupoBaTh OOOOIIEHHS W BBIBOJLI MO pPE3YJbTaTaMm
MPOBENEHHOTO HAOMIOJCHUS, IKCIIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMHU OIICHKHU
JIOCTOBEPHOCTH TIOJTYYEHHBIX BBIBOJOB M 0000IICHUI;

- MMPOTHO3MPOBATh BO3MOKHOE JAJIbHEHINICEe Pa3BUTHE OMOJIOTHYECKUX MPOIIECCOB
U UX TIOCJIC/ICTBHSI B aHAJIOTUYHBIX WJIM CXOJHBIX CUTYAIUSAX, a TAK)KE BBIABUTATH
MIPEAIOJIOKEHUS 00 MX PAa3BUTHH B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Paboma c ungpopmayueri:

- IPUMEHSTH Pa3IMYHBIC METOJIbI, MHCTPYMEHTHI 1 3aIIPOCHI TP TTOMCKE U 0TOOpE
Owonornyeckod wWHGOpPMAIMM WM JaHHBIX W3 HCTOYHUKOB C  Y4IETOM
MPEIOKEHHON YIeOHOM OMOJIOTUUECKOM 3a1auu;

- BBIOMpATh, AaHAIM3UPOBATh, CHUCTEMATU3UPOBATH W  HMHTEPIPETUPOBATH
OMOIOTHYECKYI0 HH(POPMAITHIO PA3IMYHBIX BUIOB U ()OPM MPEACTABICHMUS;
HAXOJIUTh CXOJIHbIE apTyMEHTHI (MMOATBEPKIAONINE WU OMPOBEPTAIOIINE OJHY U
Ty K€ UJIEI0, BEPCUIO) B PA3INYHBIX WH(OPMAIIMOHHBIX HCTOYHUKAX;

- CaMOCTOSITEIFHO BHIOMPATh ONTUMANIbHYIO (hOpMY TMpeACcTaBiICHUS WHGOPMAIIH
U WUTIOCTPUPOBATH peIIaeMble 3a/ladyd HECIOKHBIMH CXEMaMHU, JharpaMMmamu,
WHOM TpauKOi U MX KOMOMHAIUSAMU;

- OIICHWBATh HAAEKHOCTL OWOJOTHYCCKON WHQOpPMAIUA TIO KPUTEPHSM,
MPEIIOKCHHBIM YUYUTEIIEM WU CHOPMYITHPOBAHHBIM CaMOCTOSTEIILHO;
3aIlIOMUHATh U CHCTEMAaTU3UPOBATh OMOJIOTHYECKYIO HH(OPMAITHIO.

KoMMyHHKAaTHBHbIE YHHBeEpPCAIbHbIE YUeOHbI€ eHCTBHS

Obwenue:

- BOCIPUHUMATL U (POPMYJIUPOBATH CYXKJICHUS, BBIPAXKATh 3MOIMU B IIPOIECCE
BBITIOJTHCHHMSI PAKTUYCCKUX U JJAOOPATOPHBIX padoT;

- BBIpaxKaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX M MIMCbMEHHBIX TEKCTaX;



pacmo3HaBaTh HEBEpOATbHBIE CpEICTBa  OOIICHHWS, TMOHWMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, 3HaTh M pAcMO3HaBaTh MPEANOCHUIKM KOH(DIUKTHBIX
CUTYallui U CMSIr4aTh KOH(MIUKTHI, BECTU TIEPETOBOPHI;

- TOHMMaTh HaMEpPEHHUs JPYTUX, MPOSIBIATh YBAXKUTEIBHOE OTHOILIEHUE K
co0eCceTHUKY U B KOPPEKTHOU GopMe hopMyaupoBaTh CBOM BO3PAKEHNUS,

- B XoAe nuaimora W (WIM) AUCKYCCHUU 3aJaBaTb BOIPOCHl IO CYIIECTBY
oOcyx/aeMoi OMOJIOTUYECKOM TEMbl M BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha
pelieHre OMOJI0THYeCKOM 3a/1auu U NoJ1/IepKaHne 0J1aroKenaTeIbHOCTH OOIIEHNS,
COTIOCTABJISITh CBOM CYXKJICHHS C CYXACHUSMHM JPYTrUX YYaCTHUKOB JHAJOra,
OoOHapYyKHUBATh Pa3IMYUS U CXOJCTBO TO3UITHIA;

- MyOJIWYHO MPEJCTABISIThL PE3YJNbTaThl BBIMOJIHEHHOTO OHOJOTMYECKOIr0 OIbITa
(PKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

- CaMOCTOSITENILHO BhIOMpPaATh (hOpMAT BHICTYIUJICHUS C YUYETOM 3ajad Mpe3eHTaluu
U OCOOCHHOCTEH ayJUTOPUU U B COOTBETCTBUU C HUM COCTaBJISTh YCTHBIE U
MACbMEHHBIE TEKCTHI C UCTOJIb30BAHUEM HILTIOCTPATUBHBIX MAaTEPUATIOB.
CosemecmHas OesmenbHOCMb.!

- NOHMMAaTh M MCIOJIb30BaTh IMPEUMYIIECTBA KOMAHJIHOW WM WHAWBUYaTbHOMN
paboThl TIPU pEUICHUU KOHKPETHON OHOJOTHYECKOM MpoOIemMbl, 0OOCHOBHIBATH
HEOOXOIMMOCTh MPUMEHEHHUS TPYMIOBBIX (GOPM B3aUMOJCHCTBUS NMPU PEHICHUU
MTOCTaBJICHHOM y4eOHOM 3a/1aun;

- MPUHUMATH 11€JIb COBMECTHOM JIEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEUCTBUS T1O
e€ JOCTMKEHUIO: paclpeesiaTh poJid, AOTOBapHBaThCSA, OOCYXKIAaTh MPOIECC U
pe3yabTaT COBMECTHOM pabOTHI;

- yMeTb 0000I1IaTh MHEHHUSI HECKOJbKUX 4YEJOBEK, IPOSBISATH T'OTOBHOCTh
PYKOBOJUTD, BBIMOJIHATH MOPYUYCHUS, TOAUUHSITHCS,

- TUTAHUPOBATh OPTaHMU3ALMI0 COBMECTHON pPabOTHI, OMPEACNATh CBOK POJb (C
y4€TOM TPEANOYTEHH M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aUMOJCIHCTBHUS),
pacnpenensiaTh 3aJadyd MEXAy WIeHaMH KOMAaHbl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (006CykaeHUS, 0OMEH MHEHUSIMH, MO3TOBBIC IITYPMBI U UHBIC);

- BBIMIOJHATH CBOIO YacTh pabOTHI, JOCTUTATh KAYECTBEHHOTO pe3yJibTara IIo
CBOEMY HAIpaBJCHUIO U KOOPAUHUPOBATH CBOM JECUCTBUS C APYTMMHU UJICHAMHU
KOMaH/IbI;

- OIICHMBAaTh Ka4yeCTBO CBOETO0 BKJIaJa B OOMIMI MPOIYKT TO KPUTEPHSM,
CaMOCTOSITEIILHO chopMyIHpPOBaHHBIM y4acTHUKaMU B3aMMO/ICUCTBUA,
CpaBHUBATh PE3yJIbTAThl C UCXOAHOM 3a7a4yeil U BKJIaJl KaXKJI0r0 WieHa KOMaH/bl B
JIOCTUXKEHUE PE3yJIbTaTOB, pa3ieyisiTh cPepy OTBETCTBEHHOCTH U IIPOSIBISATH
TOTOBHOCTbH K MPENOCTABICHUIO OTYETA TIEPE] TPYIIION;

- OBJIAJIETb CUCTEMOW YHHUBEpCAIbHBIX KOMMYHUKATUBHBIX JEUCTBUH, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTh COLIMAJIBHBIX HABBIKOB W 3MOLIMOHAJIBLHOTO
WHTEJUICKTa 00yJarOIIIXCA.



PeryisiTuBHbIe YHHBepPCcAJIbHbIE YUueOHbIe JelCTBUSA

Camoopzanuzayusi:

- BBIABIIATH NPOOJIEMBI ISl PELIEHUsS] B JKU3HEHHBIX M YYEOHBIX CUTYalMsIX,
UCIOJIB3Ysl OMONIOrMUYECKUE 3HAHUS;

- OpHUEHTUPOBAaTbCA B  PAJVUYHBIX  MOAXOAAX  HPUHATHUA  PEIIECHUMN
(MHIUMBUYaIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUN IPyIION);

- CAMOCTOSITEJIBHO COCTaBJIATh QJITOPUTM pELIEHUs 3aJaud (WO €ro 4YacTb),
BBIOMpaTh CHoco0 pemieHusT y4eOHOM OHOJOrMYecKoW 3ajauu ¢ y4eToM
UMEIOIINXCS PECypCcoB M COOCTBEHHBIX BO3MOXHOCTEHW, apryMEeHTHpPOBAThH
IIpeuIaraéMble BapUaHThI PELICHUM;

- COCTaBJAITh IUIAaH JEWCTBUM (IUIaH peajn3ali HAMEYEHHOro ajropuTMma
pElIeHMs), KOPPEKTUPOBATh MPEJIOKEHHBI aIrOPUTM C YYETOM MOIYUYEHUS
HOBBIX OMOJIOTUYECKHUX 3HAHHUI 00 N3y4aeMOM OMOJIOTHYECKOM OOBEKTE;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CamokoHmpob, IMOYUOHANLHBIU UHIMENNEKM.!

- BJIQJIETh CIIOCOOaAMHU CAMOKOHTPOJISI, CAMOMOTHUBAIIMU U peIICKCUH;

JlaBaTh OLIEHKY CUTYyalluH U MpeAiarath IiaH €€ U3MEHEHUS;

- YUUTHIBATh KOHTEKCT U MPEABUAETH TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU
pemieHUn y4yeOHOM OMOJIOTMYECKOW 3aJauM, aJalnTUpOBaTh pELICHHE K
MEHSIOLIUMCS 00CTOSATENbCTBAM;

- OOBACHATH MPUUMHBI JOCTIKEHUS (HETOCTIKEHUS) PE3yIbTaTOB ACSITEIbHOCTH,
JaBaTh OIICHKY NPHUOOPETEHHOMY OMBITY, YMETh HaxOIWUTh IIO3UTUBHOE B
MIPOU30LIEAIIEN CUTYalUH;

- BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHUBIIUXCS CUTYallUi, YCTAHOBJIICHHBIX OIIUOOK, BOZHUKIINX TPYJHOCTEH;
OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

pa3nuyaTh, Ha3plBaThb M YOPABIATH COOCTBEHHBIMH 5SMOLUSMU U HMOLMSIMHU
APYTHX;

- BBISIBJISITH M aHAJIM3UPOBATH IPUUUHBI SMOLIUN;

CTaBUTh CceOsi HA MECTO JAPYroro 4YejoBeKa, MOHUMAaTb MOTHUBBI U HaMEpEHHs
ApYroro,

- PEryJIUpOBaTh CIIOCOO BBIPAXKEHUS YMOLIUH.

Ipunsamue cebs u opyeux:

- 0OCO3HAHHO OTHOCHUTKCS K JIPYrOMY YEJIOBEKY, €r0 MHEHHIO;

- IPU3HaBaTh CBOE MPABO Ha OIMUOKY U TaKOE K€ MPaBo APYroro;

- OTKPBITOCTD ce0€ U APYTUM;

- 0CO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIMPOBAThH BCE BOKPYT;

- OBJAJEThb CHUCTEMOM YHHUBEPCAJIbHBIX YUYEOHBIX PETYJIATUBHBIX JEHCTBUH,
KoTopasi oOecneunBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSISI TO3UIUS TUYHOCTH) M KU3HEHHBIX HABBIKOB JIMYHOCTH (YTIpPaBICHUS
co00M, CaMOJIMCHMIUIMHBI, YCTOMYUBOTO IMOBEICHMUS).



[MPEIMETHBIE PE3VYJIbTATEI

IIpeameTHble  pe3yJbTaTbl  OCBOCHHSI NPOrpaMMbl MO  OMOJIOTMH
(yriiy0JiéHHBII YPOBEHB) K KOHILY 00y4eHusi B 7 KJacce:

- XapaKTepu30oBaTh OOTAHUKY KaK OMOJIOTMYECKYIO HAayKy, €€ pa3felibl U CBS3U C
JPYTUMHU HAyKaMU, ONIEPUPOBATH 3HAHUSIMU aHATOMHH, TUCTOJIOTHHU U (PU3HOJIOTUU
pacTeHuH;

- NPUBOAUTH MPUMEPHI BKIaAa poccuiickux (B ToM umciie B.B. [lokyuaes, K.A.
Tumupszes, C.I'. Hapamunn) u 3apy0OexHbix yu€Hbeix (B Tom umcie P. ['yk, M.
Manbsnuru) B pa3BUTHE HAYK O PACTCHUSX;

- MPUMEHSTH OMOJIOTMYECKHE TEPMHUHBI W TOHATHUA (B TOM YMCie: OOTaHHUKA,
HKOJIOTHUS PaCTeHH, 0aKTEpUOIOrUsl, IPOTUCTOJIOTHS], CHCTEMATHKA, CYIIeprpyIa,
LApPCTBO, OTJIEN, KJIacC, CEMEICTBO, PO/, BU/, )KU3HEHHAs: (pOopMa pacTeHHil, cpena
oOuTaHMsI, PaCTUTEIBHOE COOOIECTBO, BBICIIME PACTEHUS, WIH SMOPUOQPUTHI,
CIIOPOBBIE PACTEHUS, CEMEHHBIE PACTECHHUs, BOJOPOCIN, MXH, IUIAyHBI, XBOIIMH,
NAalNOpPOTHUKH,  TOJIOCEMEHHbIE,  IOKPBITOCEMEHHBbIE,  OakTepuu,  TIpuOBbI,
JUIIAHHUKNA) B COOTBETCTBUH C ITOCTABJIEHHOW 3a/1a4eif;

- paznuyaTh NOAXOJbI K IOCTPOCHUID COBPEMEHHOW MHOI'OLIAPCTBEHHON CUCTEMBI
OpraHMYEeCKOr0 MHpa, CPAaBHUBATh €€ C MPEAUIECTBYIOIIMMH CHCTEMaMU H
BBISIBIISATH [IPEUMYILIECTBA;

- pa3nMyYaTh MOJIXOJbI K OCTPOEHUIO COBPEMEHHON CHCTEMbI BBICIIMX PACTEHUMN
(amMOpuodur);

- ONUCHIBaTh CTPOEHUE M >KU3HEAESTEIbHOCTh PACTUTEIBLHOTO OpraHu3Ma (Ha
IpUMeEpe TMOKPHITOCEMEHHBIX, WJIM IBETKOBBIX): IMOIJIOIIEHHE BOABI U
MUHEpaJIbHOE NHUTaHWe, (OTOCHUHTE3, MAbIXaHWE, TPAHCHOPT BEIIECTB, POCT,
pa3MHOXEHUE, pa3BUTHE, CBA3b CTPOCHHUS BEr€TaTUBHBIX U T€HEPATUBHBIX OPTaHOB
pacTeHul ¢ uxX QyHKIHUIMU;

- pa3n4yaTh BEreTaTUBHBIE OpPraHbl PACTEHHWW HA IONEPEYHBIX M IPOIOJIBHBIX
Cpe3ax, ONPeleNsATh TUIl CTPOEHUS BET€TaTUBHBIX OPTaHOB;

- pa3nuyaTh U OIHMCHIBaTh KUBbIE M TepOapHble SK3EMIUIAPhl PACTEHUH 10
3aJJaHHOMY IUIaHy, 4YacTH pPAacTeHM MO H300paKEHUSIM, CXE€MaM, MOJEIM,
MYJISKaM, pebe(pHBIM TaOIUIaM;

- XapaKTepHU30BaTh IMPU3HAKUA PACTEHHH, YPOBHU OPraHHU3aLUUU PACTUTEIBHOIO
OpraHu3Ma, YacTH PACTEHHM: KIETKH, TKAaHW, OpraHbl, CUCTEMbI OpPTaHOB,
OpraHu3M, OOBACHSTH, B UEM 3aKITI0YAIOTCSI OCOOCHHOCTH OPraHU3MEHHOT'0 YPOBHS
KU3HU;

- XapaKTepHU30BaTh OCHOBHBIE T'PYIIbI OJHOKIETOYHBIX OPraHU3MOB U BBISABIISTH
MEKly HUMH SBOJIIOIIMOHHOE POJCTBO;

- BBINOJHATH MpakTHueckue paboTel 1o cOOpy U aHaIM3y Marepuana
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB M3 TUIIUYHBIX OUOTOIIOB;

- BBISIBJISITH 3aKOHOMEPHOCTH M MOp(dodu3nonornueckue afantanuil pacTeHUN K
pa3IMyYHBIM YCJIOBUAM OOWTaHHUS, HAXOAUTh KOPPEISIUU MEXIYy CTPOCHHUEM
OpraHa U BBIMOJIHIEMON UM (PYHKIIHEIH;



- CPaBHUBATh PACTUTENIbHBIEC TKAHU M OPTaHbl pAaCTEHUI MEXTy COOO0M;

- BBINOJHATh TPAKTUYECKUE U JabopaTopHbie padoThl N0 MOPQOJIOTHH U
(Gbu3HONIOTUK pacTeHUM, B TOM 4YHCIE PabOThl C MUKPOCKONIOM C IMOCTOSIHHBIMH
(pukcupoBaHHBIMU) W BPEMEHHBIMU MHKpOIIpENapaTaMu, HCCIEI0BATEIbLCKHUE
paboThI C UCIOJIB30BAHUEM MPUOOPOB U HHCTPYMEHTOB 1M (PPOBOIL TabopaTopui;
NOHUMAaTh  MEXaHU3Mbl  CAMOBOCIPOM3BENICHUS  KJIETOK,  OMNEepUpPOBATh
MPEACTABICHUSIMU O MHUTO3€ M MEi03€, O POJiM KJIETOYHOTO f]ipa, CTPOCHUH U
(GYHKITUH XPOMOCOM;

- XapaKTepu30BaTh NPOLECCHI KUZHEAEATEIbHOCTH PACTEHUN: MOTJIOLIEHUE BOJBI
U MHUHEpaJIbHOE NHTaHHE, (OTOCUHTE3, [bIXaHWE, POCT, Pa3BUTHE, CIOCOOBI
€CTECTBEHHOTO M HCKYCCTBEHHOI'O BEr€TaTUBHOTO pAa3MHOXKEHHUS, CEMEHHOE
pa3MHOXeHUE (Ha MpUMepe MOKPBITOCEMEHHBIX, MIIH LIBETKOBBIX);

- XapakTepu30BaThb OCHOBHBIE JTalbl OHTOT€HE3a pPACTEHHI, ONEepUpOBaThH
3HAaHUSMU O MPUYMHAX PACTIPOCTPAHEHHBIX MH(EKIMOHHBIX OOJIE3HEH pacTeHuH,
NOHMMATh NPUHLHUIBI MPO(YUIAKTUKU U JIEUEHHsI 00JIe3HEN, TOHUMATh PUHIIUIIBI
O0pbOBI C MaTOreHaMH U BPEAUTENSIMU PACTEHUMH;

- BBIBIIATh MPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXKAY CTPOCHUEM U (QYHKIUSIMU
TKAHEN U OPraHOB PAaCTEHUM, CTPOEHUEM U )KU3HEAEATEIbHOCTHIO PACTCHMUIA;
KJIACCU(PUIIMPOBATH PACTEHUS U UX YACTH MO Pa3HBIM OCHOBAHUSIM;

- OOBACHATH pOJIb PACTEHUH B TPUPOAEC W SKU3HM 4YeJIOBEKa: 3HayCHHE
dboToCUHTE3a B MPUPOJIE U B KU3HU YEJIOBEKa, OMOJIOTMYECKOE U XO3SHCTBEHHOE
3HAYEHHUE BHJIOM3MEHEHHBIX MOOEroB, XO3SICTBEHHOE 3HAYEHUE BETETATUBHOIO
pPa3MHOXEHUsI, ONEpUPOBATh MPEJACTABICHUSMU O T'€HE, OCHOBAX T'€HETHUYECKOU
WHXEHEPHH;

- TPUMEHSTh TOJY4YEHHbIE 3HAHUSA [JJs BbIPAlIMBAaHUSA U  Pa3MHOKEHHUS
KyJIbTYPHBIX PACTCHUM;

- HUCIOJIb30BaTh METOJbl OMOJIOTMM: MPOBOAUTH HAOIIOACHUS 3a PACTEHUSIMH,
OIKCHIBaTh PACTEHUS U UX YACTH, CTABUTh MPOCTEHIINE OMOJIOTHUYECKHE OIbBITHI U
IKCIIEPUMEHTHI;

- cobOmromath mpaBwia O€30mMacHOr0 Tpylda TMpu pabore C  y4eOHBIM W
7a00paTOpHBIM  00OPYJOBaHMEM, XHMHUYECKOM TMOCYIOW B COOTBETCTBHH C
WHCTPYKIUSIMU HA YPOKE U BO BHEYPOUHOU JI€ATEIbHOCTH;

- XapakTepu3oBaTb MPUHLUIB  KJIacCU(PUKAIMKM  PACTEHUH, OCHOBHBIC
CUCTEMATUYECKUE TPyl PACTEHUMH;

- NPUBOJUTH MPUMEPHI BKIaga poccuiickux (B ToMm uucine H.M. Basunos, 1.B.
Muuypun) u 3apyoexHsix (B Tom uucie K. Jlunnent, JI. Ilactep) yu€HbIX B
pa3BUTHE HAYK O pacTeHUSX, rpr0ax, OaKTepUsiX U apXeu;

- MPUMEHATh OHOJOTUYECKHE TEPMHUHBI U TMOHATHUS (B TOM 4HCie: OOTaHMKA,
HKOJIOTUSl PACTEHUM, MUKOJIOTHUS, AJIbrOJIOTHsl, MUKPOOHOJOTHs, OaKTepUOIOrus,
CHUCTeMAaTHKa, LIapCTBO, OTHEJ, KJIacc, CEMENCTBO, pOJ, BUM, >KM3HEHHas ¢dopma
pacTeHuid, cpega OOMTaHMS, PACTUTEIBHOE COOOIECTBO, CIOPOBBIE PACTECHUA,
CEMEHHBIE PpACTEHHUsA, KpPACHBIE BOJOPOCIH, 3€JIEHBIE BOJOPOCIHU, XapOBBIE
BOJOPOCIIA, MXH, IUIAyHbI, XBOILH, MMAIIOPOTHUKH, XBOHHBIE, OKPHITOCEMEHHBIE,



OakTepuu, apxeu, TpuObl, CTPAMEHOIUJIOBbIE) B COOTBETCTBUU C MOCTABICHHOM
3ajadei;

- pas3nuyaTh U OMHUCHIBATH JKMBBIE M repOapHbIE SK3EMIUISIPbl PACTEHHM, YacTH
pacTeHUH 10 M300paKEHUsIM, CXeMaM, MOJACNAM, MYyJskaM, pelbeHbIM
TabnauiaM, TpUOBI 1O H300paXKEHUsIM, CcXeMmaM, MyJskaM, OaKTepu 1o
HN300paKEHUSM;

- BBIABJISITH MPU3HAKUA KIJIACCOB MOKPBITOCEMEHHBIX, WJIM IIBETKOBBIX, CEMEUCTB
JBYAOIBHBIX U OJTHOJOJIBHBIX PACTEHU;

- OMNpeAeNsATh CHCTEMAaTHYECKOE TOJIOKEHUE PACTHTEIBHOrO0 oOpraHu3Ma (Ha
IpUMepe MOKPHITOCEMEHHBIX, WM IBETKOBBIX) C TOMOIIBIO OMPEACIUTEIbHON
KapTOYKH;

- BBINIOJIHATH NPAKTUYECKUE U JTA0OPATOPHBIE PAOOTHI 10 CUCTEMATUKE PACTEHUH,
aJIbrOJIOTUU, MUKOJIOTUH U MHUKPOOHOJIOTHH, B TOM YUCIIE€ paOOThl C MUKPOCKOIIOM
C TMOCTOSHHBIMU ((PUKCHpPOBAaHHBIMH) W BPEMEHHBIMH MHKpOIIperapaTamu,
UCCIIEIOBATENbCKUE pPabOThl C HCIIOJNB30BAHUEM MPUOOPOB U HMHCTPYMEHTOB
udpoBoit TabopaTopuu;

- BBIJICJISITH CYIIECTBEHHBIC MMPU3HAKU CTPOCHUS U KUZHEIEATEILHOCTH PACTEHUH,
OakTepuii, apxeil, rpu0OoB;

- MPOBOJIUTH OMMCAHUE U CPABHUBATH MEXIY COOOW pacTeHHs, rpuObl, OaKTepuH,
apxeu 1o 3aJaHHOMY TUTaHy, JeJIaTh BHIBOJBI HA OCHOBE CPABHEHUS;

- OBJIAJEBAaTh OCHOBAMM JBOJIOLMOHHOW Teopuu Y. JlapBrHA, XapakTepu3OBaTh
OCHOBHBIC JTambl Pa3BUTUS W JKU3HM Ha 3emiie, OIMMUCHIBATh YCIOXHEHHE
OpraHM3aIK PACTCHUH B X0 SBOIIOIMHN PACTUTEIFHOTO MHUpa Ha 3eMIie;

- BBISIBIISITH YEPTHl MPUCIIOCOOJICHHOCTH PACTeHUN K cpele oOuTaHus, 3HAUYCHUE
IKOJIOTUYECKUX (DAKTOPOB 7Sl pACTCHHIA;

- TIOHMMaTh OCOOEHHOCTH HAJOPTaHM3MEHHOTO YPOBHS OpTaHH3AINH KHU3HHU,
XapaKTEePU30BaTh PACTUTENIbHBIE COOOIIECTBA, CE30HHBIE M TMOCTyHaTEIbHBIC
U3MEHEHHS] PACTUTEIBHBIX COOOIIECTB, PACTUTEIHHOCTh (PACTUTEIBHBIN MOKPOB)
OPUPOJIHBIX 30H 3eMJM, CBOOOAHO ONEPUPOBATh MOHITUAMU: IKOCHCTEMA,
IKOJIOTHYECKasl Mupamua, Tpopudeckas ceTb, OMopasHooOpasue;

- IPUBOAUTH NMPUMEPHI KYIbTYPHBIX PACTCHHM W MX 3HAYCHUS B KU3HU YEIIOBEKA,
XapaKTEepPU30BaTh MPU3HAKU PACTEHUHM, OOBACHATH HAIMYME B TIpEAesiax OJHOTO
BUJla pacTeHud (QopM, KOHTPACTHBIX IO OJHOMY M TOMY >K€ TMpPHU3HAKY,
ONepUpOBaTh  TOHATHAMHU:  (DEHOTHII, TEHOTHWII, HACJCACTBEHHOCTh W
U3MEHYMBOCTb, Pa3HOOOpa3ne pacTeHUH 1 MUKPOOTPAHU3MOB, COPT, IITAMM;

- TIOHMMAaTh TPUYMHBI M 3HATHh MEPhI OXPaHBl PACTUTEIHLHOTO MHpa 3EMIIH,
CBOOOHO OMEPHUPOBATh MOHATHAMH: 0CO00 OXpaHsIEMbIe IPUPOIHBIC TEPPUTOPHUH
(pe3epBatbl), 3alOBEIHUKH, HAIIMOHAIBHBIC IMapKu, OWOC(epHbIE pe3epBarThl,
3HaTh, yTO Takoe KpacHas kHura;

- pacKpbIBaTh POJb PAaCTEHUU, TPUOOB, OaKTepUil M apxei, CTPaMEHONMIOBHIX B
IPUPOJHBIX COOOIIECTBAX, B XO3SHUCTBEHHOW JAEATEILHOCTH YEJIOBEKAa U €ro
MMOBCEIHEBHOM KU3HH;



- IEMOHCTPUPOBATh Ha KOHKPETHBIX IMPHUMEpax CBS3b 3HAHUN MO OMOJOTHH CO
3HAaHMSIMU IO MaTeMaTuke, pusuke, reorpaduu, TuTeparype, Tpyay (TEXHOJIOTUN),
npeaMeTaM TyMaHUTApHOIO IUKIA, Pa3IMYHBIMUA BUIAMH UCKYCCTBA;

- HCIOJb30BaTh METOJAbl OHOJOTHUHU: MPOBOJIUTH HAOMIOACHUS 3a PACTCHUSIMU,
OakTepusiMu, rpubaMu, JHUIIAWHUKAMHU, OIMUCHIBATH HMX, CTABUTh MPOCTEHIINE
OMOJIOTUYECKUE OMBITHI U SKCIIEPUMEHTHI;

- BIIAJeTh NpuéMamMu paboThl ¢ OMoNOrM4eckoil nHopmanueit: GopmyiupoBaTh
OCHOBaHHUS sl M3BICUYCHHUA U O000OmEeHUS HHPOpPMAIMH W3 HECKOJIbKUX
UCTOYHHUKOB, MpeoOpa3oBbIBaTh MHPOPMAIMIO W3 OJHOW 3HAKOBOW CHUCTEMBI B
APYTYIo;

- CO3/1aBaTh MUCHMEHHBIE M YCTHBIE COOOIICHUS, UCTIOIb3YsI TOHATUWHBIN ammapaT
M3y4aeMoro paszena OMOJOTHH, COMPOBOXAATh BBICTYIUICHUE MpPE3CHTALUEH C
y4€TOM OCOOEHHOCTEN ayTuTOPUNA 00YyHaIOLIUXCS;

- IPOSIBIIATH UHTEPEC K YIIIyOJIEHNIO OMOJIOIMYECKUX 3HAHUN U BBIOOPY OMOJIOTHH
KaK TNpOQUIBHOTO IpeAMETa Ha YPOBHE CpeaHEero obmiero oOpa3oBaHUS s
Oyaymieil npodeccuoHaNbHON NeATEeNbHOCTH B 00JacTh OMOJIOTHH, METUIMHBI,
9KOJIOTUH, CEJIbCKOTO X035I1CTBA, MUIIEBON POMBIIUIEHHOCTH;

- BJIaJIeTh TpuémMamu paboThl ¢ uHboOpMalmeil: GopMyIMpoOBaTh OCHOBAHUS IS
U3BJICUCHUS W 0000IICHUS HH()OPMAIMKM W3 HECKOJBKMX HCTOYHHKOB (2—3),
npeoOpa3oBbIBaTh HHPOPMAIIHIO U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO.
IIpenmeTHble  pe3yabTaThbl  OCBOGHHMS  NPOrpaMMbl MO0  OMOJIOTMH
(yriiy0s1éHHBIM YPOBEeHb) K KOHIY 00yueHus B 8 Kiacce:

- XapakTepu30BaTh 300JIOTMI0 M MHKOJOTHUIO KaK OMOJIOTMYECKHE HAYKH, WX
paszensl U CBA3b C IPYTMMH HayKaMu U TEXHUKOM;,

- XapaKTepHu30BaTh MPUHIHUIBI KJIACCH(PHUKAIMN XUBOTHBIX, BHJ KaK OCHOBHYIO
CHUCTEeMAaTUYECKYI0 KaTE€rOpUI0, OCHOBHBIE CHUCTEMATHYECKHUE TPYIIBI JKUBOTHBIX
(cTpekarolue, KOJb4aTble YEpBH, MOJUTIOCKH, IUIOCKHE YEepBU, WIEHUCTOHOTHE,
KpYTJIble YePBU, XOPJIOBbIE);

- IPUBOAUTH IPUMEPHI BKI1aa poccuiickux (B ToM uncie A.O. Kosanesckuii, K.H.
Ckpsibun) u 3apyoexssix (B Tom uucie A. JleBenryk, XK. KioBbe, D. 'ekkenn)
Y4EHBIX B Pa3BUTHE HAYK O )KUBOTHBIX;

- MPUMEHATH OMOJIOTMYECKUE TEPMUHBI M TOHATHS (B TOM YHUCJIE: MHUKOJOTHS,
300JI0TUSI, OJKOJIOTHS IKUBOTHBIX, OTOJOTHS, NAJIE0300JI0TUS, CHCTEMAaTHKa,
IapCTBO, THUII, OTPS, CEMEUCTBO, POJ, BHI, )KUBOTHAs KJIETKa, TpUOHAs KIIETKa,
KUBOTHAs TKaHb, OPTaH >KMBOTHOTO, CHCTEMBI OPTaHOB >KMBOTHOTO, >KMBOTHBIN
OpraHu3M, MHUTaHUE, IbIXaHWEe, POCT, Pa3BUTHE, KPOBOOOpAIICHHE, BHIACICHUE,
oropa, IBWKCHHE, pPa3MHOKEHHE, MapTEHOTEHE3, pa3ApaXUMOCTh, pediexc,
OpraHbl YyBCTB, IIOBEJIEHUE, Cpela OOUTaHus, MPUPOJHOE COOOIIECTBO) B
COOTBETCTBHHM C IMOCTABIECHHOM 3aaueii;

- packphIBaTh O0OIIME NPU3HAKK >KUBOTHBIX W TPUOOB, YPOBHU OpTraHHU3AINH
KUBOTHOTO ¥ TPHOHOTO OPraHU3Ma;

- CpaBHUBATh )KUBOTHBIE TKAHU U OPTaHbI )KUBOTHBIX MEXKIY CO00ii;



- CpaBHMBAaTh CHCTEMbl OPraHOB MeEXAy cOOON M OmpenesTh 3aKOHOMEPHOCTH
CTPOEHUS CUCTEM OPTaHOB B 3aBUCUMOCTH OT BBIMOJIHAEMON UMU (QYHKIIUU;

- ONHCHIBATH CTPOCHUE U KU3HENESTEIbHOCTh XKUBOTHOTO OpraHU3Ma: ONOpy U
JBIKEHUE, TUTAaHUE U TTUIIEBapEHHE, IbIXaHUE U TPAHCIIOPT BELIECTB, BhIACICHUE,
PEryJsUIO U NOBEJIEHUE, POCT, Pa3MHOKEHHUE U Pa3BUTHE;

- OIHKCHIBATh PA3NIMYHBIC THUIIBI PA3MHOXKEHHS >KUBOTHBIX: THAPOCTATHYECKYIO
JIOKOMOIIHIO, JIOKOMOIIMIO TIPU MOMOIIM THIAPOCKENETa, JOKOMOIMIO TIPU MOMOIIU
PBIUAKHBIX KOHEUHOCTEH, THUIbI JKU3HCHHBIX IIUKIIOB, MPSIMOE U HEMPsSMOeE
pa3BUTHE Y HACEKOMBIX;

- XapakTepU30BaTh MPOLECCHl JKU3HEACSATENBHOCTH JKUBOTHBIX H3Yy4aeMbIX
CUCTEMATUYECKUX TPYMI: JBW)KEHUE, MUTAHUE, JbIXaHUE, TPAHCIIOPT BEIIECTB,
BBIICJICHHE, PETYIISILUIO, TOBEAEHUE, POCT, Pa3BUTHE, PA3MHOKEHHUE;

- BBIBJISIT  NPUYUHHO-CJICICTBEHHBIE CBSI3U MEXIY  CTPOCHHEM,
KU3ZHENIEATEIIbHOCTRI0O M Cpeloid OOWTaHUs >KUBOTHBIX W TPUOOB H3y4aeMbIX
CUCTEMATUYECKHUX TPYIIIL,

- pa3nuyaTh W OMHCHIBATH KUBOTHBIX W TPUOBI HM3yYAE€MbIX CHUCTEMATHYECKUX
IPYIII, OTAEJIbHBIE OPTaHbl U CUCTEMbI OPTaHOB KMBOTHOT'O IO CXEMaM, MOJEJISIM,
MYJISKaM, peibe(pHBIM TaOIUIaM;

- BBISIBJISITH MIPU3HAKH KJIACCOB YJIEHUCTOHOTMX U XOPJOBBIX, OTPSIAOB HACEKOMBIX
Y MJICKOTIUTAIOIINX;

- BBINIOJIHATH MPAKTUUYECKUE U JTA0OPATOPHBIE padOTHI 10 MOP(OJIOTHH TPUOOB, 1O
MOpP(OJOTUH, aHATOMHUH, (PU3UOJIOTUU U TIOBEACHHIO >KHUBOTHBIX, B TOM YHUCIE
paboThl C MUKPOCKONOM C TOCTOSIHHBIMHU ((PUKCHUPOBAHHBIMH) W BPEMEHHBIMU
MUKpOIpenapaTaMm, UCCIEA0BATENbCKUE padOThl C UCHOJIB30BAHUEM MPUOOPOB U
WHCTPYMEHTOB LIU(PPOBOIL J1abopaTopuu;

- CpaBHHUBATh MPEJCTABUTENCH OTACIBHBIX CUCTEMATUUYECKUX TPYMI KUBOTHBIX U
rpuOOB U JIeNIaTh BHIBOJIBI HA OCHOBE CPABHEHUS,

KJaccu(UIMPOBaTh JKUBOTHBIX HA OCHOBAaHUU OCOOCHHOCTEH CTpPOCHUS U
WHIUBUTyJIbHOTO Pa3BUTHS;

- BBISBJISITH YEPTHI MPUCIIOCOOJICHHOCTH KUBOTHBIX M TPUOOB K Cpelie OOMTaHMUS,
3HAYEHUE IKOJOTUIECKUX (hAaKTOPOB JIJIsl FKUBOTHBIX;

BBISIBIIAITH B3aUMOCBSI3M JKMBOTHBIX U TPUOOB B MPHUPOIHBIX COOOIIECTBAX, IEMHU
MUTAHUS;

- YCTaHaBIMBATh B3aUMOCBSI3M MEXK]y TUIIOM MOJIOCTH TeJld, TUIIOM KPOBEHOCHOM
U BBIJICTTUTEILHON CUCTEMBI,

- YCTaHaBJIMBAaTh B3aUMOCBSI3H )KUBOTHBIX C PACTEHUSIMHU, TpubaMu, JTUIIaHUKaAMU
1 OaKTepUsIMU B MPUPOJAHBIX COOOIIIECTBAX;

yCTaHaBJIMBATh B3aMMOCBSI3M MEXIY CTPOCHHEM >KMBOTHOTO M CpEIOH €ro
oOWTaHU;

- XapaKTepHU30BaTh JKUBOTHBIX W TPUOBI TPUPOIHBIX 30H 3EMJIH, OCHOBHBIC
3aKOHOMEPHOCTH PacClpOCTPAHEHHS KUBOTHBIX M ITPUOOB MO IUIAHETE;

- PacKphIBaTh POJIb KUBOTHBIX M TPHOOB B MPUPOIHBIX COOOIIECTBAX;

- pacKpbIBaTh POJb rPOOB B €CTECTBEHHBIX IKOCHCTEMAaX M COOOIIECTBAX;



- PacKpbBIBaTh POJIb JOMAITHUX U HEMPOIYKTUBHBIX JKHBOTHBIX B KU3HH YEJIOBEKA,
POJIb TIPOMBICIIOBBIX KUBOTHBIX B XO3SMCTBEHHOW NIEATEIHHOCTH YEIIOBEKA U €T0
MIOBCETHEBHOHN JKW3HU, OOBSICHATH 3HAUYCHHE J>KUBOTHBIX B TMPHUPOJC U KU3HU
YeIIOBEKA;

- IOHUMATh MPUYHMHBI U 3HATh MEPBI OXPAHbI )KUBOTHOT'O MUPa 3€MJIH;

- TMoHUMaTh (YHKIMM OPraHOB W CHUCTEM OPraHOB >KUBOTHOTO B KOHTEKCTE
aJIarTaluy K OKpYKaroIieu cpee;

- JIEMOHCTPHUPOBATh HAa KOHKPETHBIX NpPHMEpPax CBSA3b 3HAHWN MO OHMOJOTHUU CO
3HAHMSIMU TI0 MaTeMaTuke, (u3uKe, XuMuu, reorpaduu, Tpyay (TEXHOJIOTHH),
peaMeTaM TYMaHUTAPHOTO IUKJIOB, PA3TUYHBIMK BHIAMH HCKYCCTBA,;

- HWCIIONB30BaTh METOJBI OWOJIOTHH: TIPOBOJAUTL HAOJIOJCHHS 3a >KUBOTHBIMH,
ONMCHIBATh JKUBOTHBIX, UX OPTaHbl M CHCTEMBl OpPTaHOB, CTABUTh IMPOCTECHIIHE
OMOJIOTUYECKUE OTBITHI M SKCIIEPUMEHTHI;

- BJIaJieTh TpuémMamu paboThl ¢ uHboOpMaImeil: GopMyIMpoOBaTh OCHOBAHUS IS
U3BJICUCHUS W 0000IICHUS HH()OPMAIMKM W3 HECKOJBKMX HCTOYHHKOB (3—4),
npeo0pa3oBbIBaTh HH(OPMAITUIO U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

- cO3/1aBaTh MUCbMEHHBIC M YCTHBIE COOOIIEHNS, UCTIONIb3Ys MOHATUNHBIN amnmnapar
U3y4aeMoro pasjena OHMOJOTHH, COMPOBOXAATh BBICTYIUICHHWE IMPE3CHTAINE C
y4€TOM OCOOCHHOCTEHN ayTUTOPUU 00YUaIOITUXCS.

IIpeaMeTHble  pe3yJibTaThl  OCBOEHMSI NPOrpaMMbl 10  OMOJIOTHHM
(yriiy0s1éHHBIM YPOBEeHb) K KOHILY 00yueHus B 9 Kiacce:

- XapaKTepU30BaTh HAYKH O YEJIOBEKE (aHTPOIMOJIOIHIO, aHATOMHUIO, (PU3UOJIOTHIO,
MEJIUIIMHY, TUCTOJIOTUIO, IIUTOJIOTUIO U IPYTHE) U UX CBSI3U C IPYTMMH HayKaMU;

- OOBACHATH TOJOKEHHE YEIOBEKA B CUCTEME OPraHUYeCcKOro MHUpa, €ro
MIPOUCXO0XKJIEHHE, TTPUCTIOCOOIIEHHOCTh K Pa3JIMYHBIM 3KOJIOTHUECKUM (haKTopam,
OTJIMYMS YEJIOBEKA OT APYrHX >KMBOTHBIX, POACTBO YEJIOBEUYECKUX PAC, OCHOBHBIE
ATamnbl U (DAKTOPHI IBOJIOIMH YEJIOBEKA;

- MPUBOJUTH NMpPUMEPHI BKiaaa poccuiickux (B ToM uucie W.II. TlaBnos, W.UN.
MeunukoB u npyrue) u 3apyoexHbix (B ToM uncie [1. Dpnux u apyrue) yu€Hbix B
pa3BUTHE MpEJCTaBICHUN 00 aHaTOMUHU, O (DU3MOJOTHHM W JPYTrUX HAyKax O
YEJIOBEKE;

- MPUMEHSATHh OUOJOTHYECKHWE TEPMHUHBI U TOHSATHSA (B TOM YHCIE: ITMTOJIOTHS,
T'UCTOJIOTHS, aHATOMUS YeJIOBEKa, (PU3MOJIOTHS YelloBeKa, TMTUEHa, aHTPOIIOJIOTHS,
HKOJIOTHUS YeJIOBEKa, KJIeTKa, TKaHb, OPTaH, CUCTEMa OpraHOB, MUTAHUE, JbIXaHUE,
KpOoBOOOpaiiieHue, OOMEH BEHIECTB M MpPEBpallicHUE HHEPruH, JBUKEHUE,
BBIJICJICHHE, POCT, pa3BUTHE, I[IOBEICHHUE, PA3MHOXKEHHE, pa3IpakUMOCTbh,
peryisiuus, TOMeocCTa3, BHYTPEHHSsS cpela, MMMYHHUTET) B COOTBETCTBUU C
MMOCTaBJICHHOM 3aJ1aueH;

- TPOBOAWUTH OIMCAHUE MO BHEUIHEMY BHUAY (M300paxKeHHIO), cCXeMaM OOIIHUX
IIPU3HAKOB OpraHM3Ma YeJIOBEKAa, YPOBHEH €ro OpraHu3aluy: KIETKH, TKaHH,
OpraHbl, CHCTEMbI OPTaHOB, OPTraHU3M;



- CPaBHUBATH KJIETKHM PA3HbIX TKaHEH, rpymm TKaHEW, OpraHbl, CACTEMbl OPraHOB
4eJI0OBEKA, MPOLIECCHl KUZHECATEIIbHOCTH OpraHU3Ma YeJOBEKa, JEJaTh BBIBObI
Ha OCHOBE CPaBHEHUS;

- XapaKTepU30BaTh MEXaHU3Mbl CAMOBOCIIPOM3BEICHUS KJIETOK, CPABHUBATh MUTO3
U MeH03, XapaKTepU30BaTh POJIb KJIETOUYHOIO SApa B JEJIEHUU KIETOK, CTPOCHUE U
(YHKIIUM XPOMOCOM;

- TNPUMEHATh OWOJIOTMYECKWE TEPMHUHBI M TOHATHS (T€H, TeHeTHYecKas
WH)KCHEpHUS, OMOTEXHOJIOTHS, aJulieNb, TEHOTHUI, (EHTOTUII, CKpEIIMBAHHE),
MOHUMATh UX CYIIHOCTD;

- XapaKTepHU30BaTh OCHOBHBIE TIOJIOKEHHSI KIETOYHOW TEOpPUHM, 3aKOHBI .
Menpensi, XxpOMOCOMHYIO TE€OpUIO HacieACcTBEHHOCTH T. Moprana, 3akoH Xapu-
Baitn6epra;

- pa3nu4aTh OMOJOTUYECKH aKTUBHBIC BEIIECTBA (BUTAMHUHBI, ()EPMEHTHI, TOPMOHBI
U JpyTue), BBIABIATH UX POJb B Ipolecce oOMeHa BEUIECTB M IMpEBpallleHUs
HEPIuy;

- XapaKTepu30BaTh OMOJOTMYECKHE IMPOLECCH: OOMEH BEIIECTB U IMPEBPALLCHUE
SHEpPruM, MUTAHUE, JbIXaHUE, BbIIEICHUE, TPAHCIIOPT BEUIECTB, JABMXKEHUE, POCT,
peryisiuuio GyHKIHMM, UMMYHHUTET, pa3BUTHE, PA3MHOKEHUE YEIOBEKa;

- BBISIBJISATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXJYy CTPOCHHEM KIIETOK, OPTaHOB,
CHUCTEM OpraHOB OpraHM3Ma 4YeJOBeKa M MX (PYHKIMIMH, MEXAYy CTPOCHHUEM,
KU3ZHENIEATEIbHOCTBIO U CPeloi OOUTAaHUS YETOBEKa;

- IPUMEHSTh OMOJOTUYECKUE MOJENH JJIsl BBISIBIIEHUS OCOOCHHOCTEN CTPOCHHUS U
(YyHKIMOHUPOBAHUS OPraHOB U CUCTEM OPTraHOB YEJIOBEKa;

- NPUMEHATH OMOJIOTMYECKHE TEPMHUHBI M MOHATHS: MHUKpoQopa, MHUKPOOHOM,
MUKpPOCUMOHUOHT;

- OOBSACHATH HEHUPOTYMOPAIbHYIO PETYJISLHUI0 IMPOLECCOB KU3HEAEATEIbHOCTH
OpraHu3Ma 4YeJloBeKa;

- XapakTepu3oBaTb M CpPAaBHUBATh O€3YyCIOBHbIE U YCJIOBHBIE pPEQIIEKCHI,
HACJICICTBEHHbIE U HEHACJEACTBEHHbIE IPOrpaMMbl TOBEIEHUS, OCOOCHHOCTHU
BBICIICH HEPBHOM JICATEIIbHOCTH YETIOBEKA;

- pa3nuuaTh  HacleJICTBEHHbIE UM  HEHACJeACTBEHHble (MH(EKIHOHHbIE,
HenH(DeKImoHHbIe) 3a00JeBaHUs  YeJIOBEKa, OOBSICHATH 3HAYCHHUE  MEp
PO HIIAKTUKY B IPEAYTIPEKICHUH 3a00JICBAaHNN YETOBEKA,;

- OOBSACHATH NPHUYMHBI HACIEACTBEHHBIX 3a00JI€BaHUN YENOBEKA, MEXAHHU3MBI
BO3HMKHOBEHHUSI HauOojee pacnpOCTPAHEHHBIX W3 HHUX, MCIOJIb3YS MPU ITOM
MOHATHUS: T€H, MyTalus, XpOMOCOMa, T€HOM, CBOOO/IHO ONEpUPOBaTh 3HAHUSIMU O
OPUYMHAX  PACTIPOCTPAHEHHBIX  HMH(PEKUMOHHBIX  3a00JIEBaHUIM  YelOBeKa,
OPUHLMINAX OPOQUIAKTUKA M JIEUYEHUS PACHpPOCTPAHEHHBIX HH(EKIIMOHHBIX
3a00JIeBaHUN YEJIOBEKA, CBOOOJHO pellaTh KAYECTBEHHbIE U KOJIWYECTBEHHbIE
3aa4M, OOBSCHATH NMPUHIUIBI COBPEMEHHBIX OMOMEIMIIMHCKUX METOJO0B, STUKU
OMOMEIMIMHCKUX UCCIEI0BaHUM;

- BBITIOJIHATD MPAKTHUECKHE U Ta0OpaTOpHBIE pabOThI IO AaHATOMUU U (PU3HOIOTHH
YyeloBeKa, B TOM 4Hcle paboTbl € MHUKPOCKONIOM C  TOCTOSHHBIMU



(pukcupoBaHHBIMU) W BPEMEHHBIMH MUKpOIIpENapaTaMu, HCCIIEI0BATECILCKIE
paboThI C UCOJIB30BAHUEM NPUOOPOB U HHCTPYMEHTOB LU (PPOBOIL TabopaTtopuu;

- pellaTth KayeCTBEHHbIE W KOJIMYECTBEHHBIE 3a/1aud, HCIOJIb3ys OCHOBHBIC
MOKa3aTelld 3/I0pPOBbsI YEJIOBEKA, MPOBOJAUTH PACUEThl U OLICHUBAThH MOJYyYCHHBIE
3HAYCHUS,

- apryMEHTHUPOBATh OCHOBHBIEC MPUHIIMIIBI 30POBOTO OO0Opa3a >KU3HU, METOJbI
3alllUTBl M YKPEIUIEHUS 3J0pPOBbSl 4YEJIOBEKAa: COAJTaHCUPOBAHHOE IUTAHUE,
coONIoICHHe TPaBUI JUYHON TUTHEHBI, 3aHATUA (QU3KYJIBTYPOH U CIOPTOM,
paloHanbHasi OpraHM3alus TpyAa U TMOJHOIEHHOTO OTAbIXa, IO3UTUBHOE
IMOLIMOHATBHO-TICUXUYECKOE COCTOSTHHE;

- WCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS JiA COOJIOACHUS 3I0POBOTO
oOpaza »kW3HM, COAJaHCUPOBAHHOTO MHUTAHUS, (PU3NUECKON AaKTUBHOCTH,
CTPECCOYCTOMYUBOCTH, JJIsI UCKITIOYCHHSI BPEIHBIX MMPUBBIUEK, 3aBHCUMOCTEI;
BIIAJCTh MPUEMAMU OKa3aHUs MEPBOM MOMOIIM YEJIOBEKY MPHU MOTEPE CO3HAHUS,
COJIJHEYHOM U TEIUIOBOM YyJapax, OTpaBICHUH, YTOIUICHUH, KPOBOTCUCHUH,
TpaBMax MSTKUX TKaHEH, KOCTEed CKelleTa, OpPraHOB UYBCTB, OXOrax u
OMOPOKEHHH;

- BJIaJIeTh TpuémMamu paboThl ¢ uHboOpMalmeil: GopMyIMpoOBaTh OCHOBAHUS IS
U3BJICUCHUS W 0000IICHUS HH()OPMAIMKM W3 HECKOJBKUX HMCTOYHUKOB (4-5),
npeoOpazoBbIBaTh HHPOPMAIINIO U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
UCIIOJIb30BaTh METOJbI OMOJOTHH: HAOII0IaTh, U3MEPSITh, OMUCHIBATH OPTaHHU3M
YelloBeKa M TPOIECCHl €ro JKU3HENEATEIBHOCTH, TMPOBOJIUTH MPOCTEHIIINE
WCCJICIOBaHMSI OPraHU3Ma YeJIOBEKa U OOBSICHATh UX PE3yIbTaThI;

- coOmronarth mpaBwia O€30MacHOro0 Tpyda TMpu pabore ¢ y4eOHbBIM H
7a00paTOPHBIM  000PYJIOBaHUEM, XHUMHUUYECKOW TIOCYJIOM B COOTBETCTBUU C
WHCTPYKIUSMHU Ha YPOKE U BO BHEYPOUHOU ACSITEILHOCTH;

- BIajeTh mpuémamu paboTel ¢ uHpopmaruei: GopMyIupoBaTh OCHOBAHUS IS
U3BJICUCHUS U 000011IeHNs MHPOPMAIINH U3 HECKOIBKUX UCTOUYHUKOB;

- OOBSCHATH 3HAaUEHWE paboT Mo pacmudpPOBKE TEHOMOB BHUPYCOB, OaKTepui,
rpubOB, PACTCHUIN M )KUBOTHBIX, XapaKTEPU30BaTh MOJIXOJbI K aHAIN3Y OOJIBIINX
JTAHHBIX B OMOJIOTHH, XapaKTEPU30BATh IEIH U 3a7a4i OMOMH(GOPMATUKHY;

- co3/71aBaTh MUCHbMEHHBIC M YCTHBIE COOOIIEHNS, UCTIONb3YS MOHATUNHBIN anmnapaT
U3Y4YEHHOTO pa3zesia OMOJOTHH, COMpPOBOXKIATh BBICTYIUICHHE MpE3CHTalUei C
y4€TOM OCOOEHHOCTEHN ayTuTOpUN 00YyHaIOLIUXCS;

- IPOSABJISITH UHTEPEC K YIIIYOJICHUIO0 OMOIOTMYECKUX 3HAHUN U BBIOOPY OHOTIOrUU
KaKk MpOQUILHOTO TMpeAMeTa Ha YPOBHE CpeaHero obmiero oOpa3oBaHUS s
Oynymieit mpodeCcCUOHAIBHON JEATEeIbHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI,
MICUXOJIOTUU U APYTUX HAINpaBJICHUMU.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
HaunmenoBanue
Ne A371€eJI0B M TeM KoaunuecTBO OcHoBHBIE BUABI AeITEILHOCTH
pasi IIporpamMmmHoe coaep:kanue ABLA
n/n y4eOHOro npeamera 4acos o0yyarommxcst
1. BBenenue
1.1 Baeneuue 5 [uTonorus — HayKa O KIJIETKe. O3HaKOMJICHHE CO CTPOCHHEM KJICTKH.

CoBpeMeHHass  KJIETOYHas  TEOpHUS.
Knerka — eguHMma  cTpoeHwus,
KHUBHCACATCIbHOCTH W Pa3MHOXKCHHA
KHUBOT0. XMMHUYECKHI COCTaB KIETKH.
CtpyKTypHasi Opranu3anus KJIeTKH.

OyKapuOoTHblE U INPOKapHOTHBIE
KJIETKH.

MewmOpaHa. IMuromiasMma.
Oprasouisl.

Ennnas memOpaHHasi cucteMa KJIeTKH.
MuToxoH1pun U IIJIACTUBL.

[uTockener U OopraHouibl JBUKECHUS.
Snpo.

XPpOMOCOMBI. I'ensl. Y Boenue
XPOMOCOM.
IImongnocts xnerku. KieTouHsri

UK. Muto3. Meios. PasMHOXeHHeE.
Tunbl )KU3HEHHBIX LIUKIIOB.
Bupycosnorust — Hayka 0 BUpycax.
Bupycsl — HeklieTouHbIe (YOPMBI.
Bxman poccuiickux U 3apyOeKHBIX
YUYCHBIX B Pa3BUTHC BUPYCOJIOTUH.

Bupycubie 3a0oneBaHus pacTCHUH,
KHUBOTHBIX )41 YCJIOBCKaA. Mepm
pOoUIAKTUKH BHUPYCHBIX

HccnegoBanne XUMHYECKOI'O COCTaBa KICTKH.
ApFYMCHTI/IpOBaHI/Ie JOBOAOB O KICTKE Kak

CANHUIC CTPOCHHUA n KU3HECACATCIIbHOCTHU
OpraHHU3MOB.
Onpenenenue 1o BHEUIHEMY BUlY

(M300pakeHUsM U CXeMaM) OPTaHOHJIOB KIIETKH.

PackpsiTe TEPMHUHOB M TNOHSATHM «KIETOYHOE
ATIPO», «KXPOMOCOMBI», «TEH».

OObsicHEeHNEe KJIETOYHOTO IUKJIA, JEJICHUS sapa,

pa3HMIIBI  MEXAYy MEHO30M U MHTO30M,
rariouHbBIM ¥ JUIUIOMAHBIM  HabopoM
XpOMOCOM.  PackpbITHE CYIIHOCTH TEPMHUHOB
«becnonoe, 10JIOBOE Pa3MHOXXEHHE,
(OKU3HEHHBIN 1ukm». OBnaneHue mnpueMamu
BETE€TAaTUBHOTO  Pa3MHOKCHHSI. PackpsiTue
CYILLHOCTH TEPMUHOB «rameTouT» u
«cropoput».  O3HaKOMJIEHHME €  THIaMH

JKU3HEHHBIX IIUKJIOB.
AprymMeHTHpOBaHHE JOBOJOB O BHpYycCax, Kak
HEKJIETOYHBIX (popmax.

O3HakOMJIEHHE C BKJIAQJOM POCCHUHCKHX U
3apyOEKHBIX YYEHBIX B PAa3BUTHE BHUPYCOJOTHH.
O3HakomiieHUE c COBPEMEHHOM
KJaccuukanuei OpraHHU3MOB, c
ABOJIIOIIMOHHBIM yueHueM Yapinb3a.




3a00JI€BaHUM. CoBpeMeHHas
Kiaccuukanus OpPTraHU3MOB,
OCHOBHBIE MPUHIIMIIBL.

Knaccupukanuss ~ opraHusmMoB U
IBOJIOLMOHHOE  yuyeHuwe.  Teopus
spomonnu Yapnssa [JapBuHa.
Mertoabl  HayyHOro IO3HAaHUA B
Ouosoruu.

IIpaBuna paboTBl €O  CBETOBBIM

MHKPOCKOIIOM.

Bpemennsie u IIOCTOSIHHBIE
MUKpOIIpEnaparsl. Meroauka
IIPUTOTOBJICHUS BPEMEHHBIX
MHKPOIIpENapaTosB. Mukpockonus
ONTUYECKAs, JJIEKTpOHHas,

CKaHUpYIOLIasi, 30H/10Basl.
JleMOHCTpanus NOPTPETOB YYEHBIX,
MUKpogoTorpadpuit KJIETOYHBIX
CTPYKTYP, BBIIIOJIHEHHBIX C ITOMOILBIO
Pa3IMYHbIX TUIIOB MUKPOCKOIIHH.
JlaGopaTtopHble W HpPaKTUYECKHE
paboTHI.

[IpaBuna TeXHUKH G€30MACHOCTH HpPU

MIPOBEACHUU 1a00paTOPHBIX nu
MPAKTUYECKUX PadoT.

OcHOBBI MUKPOCKOIIHNHU:
[IPUTOTOBIICHHE BPEMEHHBIX
MpernapaToB u pabota C
MHUKPOCKOTIOM. Odopmrnenue

pe3yNbTaToOB pabOThl ¢ MUKPOCKOIIOM

HapBuHa.
O3HakOMJIEHME CO CTPOCHHMEM M IpaBUIaMU
paboThI CO CBETOBBIM MUKPOCKOIIOM

HNroro uacoB no teme

2. bakTepun u apxeun




2.1

baktepun u apxeu

MuxkpoOuonorus —  Hayka O
Mukpoopranunzmax.  OcobeHHOCTH
CTpPOEHHSI TPOKAPUOTHOM KJIETKH.
Mmuoroo6pazue  popm  KIETOK
Oaktepuii. Poct u pa3sMHOXEHHE
OaKTepHii. Crnopel  OaxTepwuii.
KuznenesatenbHOCTh OaKTEPHIA:
aBTOTpPO(HBIE M TeTepOTPOQHBIE,
aHa’pOOHBIC M adPOOHBIC OAKTEPHH.
[{nanobakTepun W WX pOJIb B
MIPUPOJE. OcoOenHoctu
OpTraHu3alK apXel M UX OTINYHA
or Oaktepuil. Pomp apxed wu
OakTepuii B BO3HHUKHOBEHUH
9yKapuoToB. PacrpocTpaHeHHOCTh
OakTepuid W apxed, HX pOJb B
IPUPOJE U JKU3HU yelloBeka. Poib
Oaktepuii B  OMOT€OXHMHYECKUX
[UKJIax.

Jlabopamopuvlie u npakmuueckue
paodomel.

N3yuenne MeTo/10B e3UH(EKINU U
CTEepPHIIN3AINH.

Wzyuenne Mopdonorun Oaktepuit
Ha MUKPOCKOITHYECKHX Iperaparax

Boigenenue xapakTepHbIX MPU3HAKOB CTPOCHUS U
JKU3HENEATENBHOCTH OakTepuit 51 apxei.
HccnenoBanue cTpoeHUs MPOKAPUOTHOM KIIETKU
(Ha roTOBBIX MUKpOIIpenapaTax).

CpaBHeHUE KJIETOK TPOKAPUOT U IYKAPHUOT.
Omnwucanue MHOT00Opasust Gopm GakTepuil.
OO6ocHOBaHME POIM OAKTEPHI M apxed B MPUPOJE
Y J)KM3HH YeJIOBEKa.

Omnucanue UCIONB30BaHUs OaKTEepHil B Iporeccax
KBalllEHUS, CHJIOCOBAaHUS, CBIPOJECNUS U Ap.
AprymMeHTHpOBaHHE Mep npounakTUKu
3a00JIeBaHUM, BBI3bIBAEMBIX OaKTEPUSIMU

HNroro uacoB no teme

4

3. MHoroo6pa3une 0JHOKJIETOYHbIX JYKAPHOT

3.1

Mmuoroo6pasue
OJTHOKJIETOYHBIX
DYKapPHOT

4

OcHoOBHBIC MPU3HAKU
OJHOKJIETOYHBIX JYKapHOT.
CrpoeHue, JBUKEHHE, NHUTaHUE,
Pa3MHOKEHHUE OJHOKJICTOYHBIX

Brinenenne XapaKTEPHBIX MIPU3HAKOB
OJTHOKJIETOUHBIX. OOBSICHEHUE CTPOSHUS




aBTOTPO(HBIX H  TreTepOTPOQPHBIX
9YKapHOT Ha MpPHMEpPE 3BIVIEHBI U
TPUIIAHOCOMBI, ~ TPUXOMOHAJIBl U
KUIIEYHOU JsMOIMu, WHQY30puu

Tyenbku u MaJISIpUHHOTO
J1a3MOJus, panuonspui u
dbopamunudep, ameObl  mpoTes,
IMaTOMEH. 3Hauenue
OJTHOKJIETOYHBIX AYKapuoT B

MPUPOJIE U KU3HU uenoBeka. CoHHas
6one3nb, 6one3ns lllaraca. KoxxHbli
Y BUCLIEPAJIbHBIN JICUIIIMAHUO3.

Tpuxomonuas. JIsamOmo3.
Jlabopamopuslie u npakmuyeckue

OJIHOKJIETOYHBIX, CIIOCOOOB UX MEPEABUKECHHUS.
HaGmonenne nepenBxeHuss B Boae WH(y30pHH-
Ty(QelbKH U UHTEPIpETaLHs] JaHHBIX.
ApryMeHTHpPOBaHUE MPUHIIUIIOB 3JJ0POBOT0 00paza
JKU3HH B CBS3M C IIONMAJaHUEM B OpraHu3M
YeJloBeKa Mapa3zUTHYECKUX MPOCTEHIIINX
(MaSIpUITHBINA TUTA3MOAMM, AM3CHTEepUiiHAs ameda,
JAAMOITHS, CAJIbBMOHEIIA U JIp.). AHaJINW3 W OlEHKA
Croco0OB BBIJICNECHUS U30BITKA BOABI U BPEIHBIX
KOHEYHBIX TMPOAYKTOB OOMEHa BEHIECTB Yy
MPOCTEHIINX, OOUTAIOIIUX B MPECHBIX M COJIEHBIX
BOJIOEMaX.

N3roTtoBnenune Moenu KIeTKU MPOCTEHIEro

paoomot.
N3yuenue OJHOKJIETOYHBIX
OpPraHU3MOB IO/ MUKPOCKOIIOM Ha
BPEMEHHBIX U (UKCUPOBAHHBIX
MUKpOTpernaparax
Ntoro yacos no teme
4. ApXemjIacTHJIHbIe HJIU «PACTEeHUD»
4.1 | boraHuka — HayKa O Kpatkas UCTOpUS pa3Butus | O3HaKOMIIEHHE C OOBEKTaMH M3yueHUs: OOTaHUKH,
pacTeHUsX OOTaHUKH. ee pazJielamH.
Boranuka " OOBEKTHI ee | PackpbiTHe TEPMUHOB U TOHSITHIA:
uccnenoBanuii. OO0BbeM  1apcTBa| MOpQOIIOTHS, aHATOMMS, busmosorus,
«PaCTCHHUSI» B COBPEMEHHOM | cuCcTeMaTHKa PacTeHUH,

CHUCTEME  OpPTraHWYECKOTO  MHpa.
Pasznenel 6ortanuku. CBsa3bp OOTAaHUKU

C APYTrUMH




OMOJIOrHYECKUMU HayKaMH,
MEIUITTHON u CEJIbCKUM
xo3saicTBOM. Posib  OOTaHUKH B
(dhopMupoBaHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOH KapTHUHBI

mupa.  IlepcnexkTuBbl  pa3BUTHS
00TaHMKW Kak Hayku. [IpumeHeHue
OOTAaHWYCCKUX 3HAHHWM YEJIOBCKOM.
[Ipodeccun yenoBeka, CBA3aHHBIC C
OOTaHUKOM.

Jlemoncmpayua NOpTPETOB YUECHBIX,
JKUBBIX PACTEHUM, KOJUIEKIUH U
MYJISDKEH

9KOJIOTHS,  Talle000TaHMKA. YcraHoBiieHHE
B3aMMOCBSI3M C JIPYTUMH Haykamu. PackpeiTue
pONMM 3HAHMKW O PpACTCHUSAX JUISI  YeJIOBEKa.
[IposiBnenue naTepeca K nMpodeccusiM, CBI3aHHBIM
C U3YYCHHEM PACTCHUH (onrcanue npodeccuii)

4.2

OO6m1as opranuzanus
pPacTUTEILHOTO
OpraHmusmMa

PacturenbHass  wietka U ee
ocoOeHHOCTH. PacTurenbHble TKaHU.
OTKpBITHE pPACTHTEIBHBIX TKaHEH.
Crpoenue u GyHKLIUU PACTUTEIbHBIX
TKaHEH.

IIpocTble U CllOKHBIE TKAHH.

O6pa3zoBaTenbHBIE, MMOKPOBHEIE,
OCHOBHEIE, MEXaHUYECKHE,
HpOBOJISIHII/Ie TKAaHU. OpFaHI)I 158

CUCTEMBl OpPraHOB PACTUTEIBHOIO
OpraHu3mMa, X B3aUMOCBSA3b.
PacTturensHbIN OpraHu3M KakK
equHoe 1eoe. BereraTuBHbIE U
TE€HEPATUBHBIE OPTaHBbl.

Jemoncmpayusn OTIBITOB 1o
OoOHapyKEHHIO B CEMEHaX pacTeHUM
BOJIBI, MUHEPATLHBIX "

OpraHMYECKUX BEIIECTB, Kpaxmaia,
Oenka u xupa. Jlabopamophnuvie u
npakmuueckue padoomaol.

W3ydyeHne cTpoeHUs pacTUTENbHBIX

BrisiBnienne COIOTYMHEHHOCTH YPOBHEM
OpraHu3aluu MOJIEKYJIIPHOTO, KJIETOYHOTO,
TKaHEBOTO, OPTaHHOT'0, CUCTEM OpPraHOB M LEJIOTO
opranusma. MccienoBanue U aHald3 TOTOBBIX
MHUKpPOIIPENapaToB TKaHEeH pacTeHUHN.
YcraHoBieHue B3aUMOCBS3EHN MEXIY
O0COOEHHOCTSIMU CTPOCHUS U (QYHKIUSMU TKaHEH




KJIETOK Ha TOTOBBIX M BPEMEHHBIX
MHUKpOTIperaparax. Habmonenue
npoiecca 1a3MoJu3a u
JeTUIa3MOJIN3a B PaCTUTEIBHBIX
KJIETKaX M0J] MUKPOCKOIIOM.
W3yuenne OCOOCHHOCTEW CTPOCHHSA
TKaHEeW pacTeHUl Ha TOTOBBIX U
BPEMEHHBIX MUKpPOITperapaTax.
Nzyuenue CTpOCHUS OpraHoB
pacTeHHMii Ha KHBBIX OOBEKTaX H
repOapHbIX 00pasiax

4.3

CrniopoBble pacTeHHUs

Kpacubie, 3enenpie u XapoBble
BOJIOPOCIIH.

AJIBrosjiorusi — Hayka O BOJOPOCIIAX.
Bomopocin — HerakcoHOMHYECKas
rpyumma OpPraHu3MoB,
MPUCTIOCOOJICHHBIX K  JKU3HH B
BOJIHOW  cpelle, OTHOCAIIUXCS K

pa3IuYHbIM LapcTBaM B
COBPEMEHHOM cucTeme
OpraHUYECKOIo Mupa. Mecto

KpacHbIX, 3€JIEHbIX W  XapOBbIX
BOJIOPOCJIEN B COBPEMEHHOM CHUCTEME
opranuyeckoro mupa. OcoOeHHOCTH
UX CTPOEHHUS, Pa3MHOXKEHUS H
KU3HEHHBIX IMKJIOB Ha TpUMeEpe
XJIaMHJJOMOHAa/bl, XJIOPEJLIBI,
KJ1ag0(opsl U YIbBBI, CIIUPOTUPHI U
Xapsl, TOPPUPBHL.

Bypsie BOJIOPOCIIH, J50.¢
TaKCOHOMHUYECKOE IIOJIO)KEHUE BHE
napcrBa  pacteHuil.  JKu3HEHHBbIE
LUKJIBI JaMUHApUU (Mopckas

Karmycra) u dykyca.

Onucanve 3aKOHOMEPHOCTEM LMKIOB pPa3BUTHS
BOJIOPOCIIEH. BoisBnenue  ocoOeHHOCTEH
Pa3MHOXKEHHUS U LIUKJIOB Pa3BUTHS Y BOJOPOCIEH.

HccnenoBanue  CTPOEHUS  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX BOAOPOCIEH.

Ob6ocHoBanue poau Bojopociel. OOocHOBaHHE
MOJIOKEHUs OypbhIX BOJOpOCHEd BHE LapcTBa

pacTeHH. HccnenoBanne  CTpoeHUs U
KHU3HECHHOT'O IUKIIa JJaMUHapuu.
KnaccupunupoBanue pacTeHMH Ha OCHOBE HX
IIPUHAJUIEKHOCTH K OINpPEICTICHHON

CUCTEMAaTUYECKOH Tpynie.

Onucanue cuctemMaTudeckux rpynm. [Ipumenenue
TEPMUHOB: LApCTBO, OTAEN, KJacc, MOPSIOK,
CEMEWCTBO, PO/I, BUI.

PackpbITre CYyIIHOCTH TEPMUHA «TTOTYJISLIUS».
Onucanve 3aKOHOMEPHOCTEM ILIMKIIOB pa3BUTH
pacTeHui.

BrisiBieHHEe XapaKTEpHBIX TMPU3HAKOB CIIOPOBBIX
pacTeHUM: KpacHBIX, 3€JEHBIX U  XapOBBIX
BOZIOPOCIJIE, MOXOBH/IHBIX, MallOPOTHUKOBH/IHBIX,
MJIAYHOBHUIHBIX PACTEHUM.

Onucanne MHOTOOOpa3usi pacTeHUi. BrisiBiaeHUE




Pacnpoctpanenue u skosorusa. Ponib
B TMPUPOJE M 3HAYCHHE B KU3HU
YeloBeKa.

[IpoucxoxaeHue BBICIIMX PACTCHUI
(ambpuodur) oT XapOBBIX
Bojopocieil. CoOBpeMeHHbIE MOIX0/IbI
K CHUCTEMaTHKe pacTeHUM.
MoxoBuanple win  Mxu. OO6mias
XapaKTepUCTHKA, CTpOCHHE u
AKHU3HEIESTENbHOCTb, KU3HCHHBIH
LUKI MXOB. MHOroo0pasue MXO0B.
Kykymikus neH u charaym.
PacmipocTpaneHrue U SKOJIOTHUS MXOB.

3HaueHUe MXOB B IPUPOAE U
KU3HEEATEIIbHOCTH YeJI0BEKa.
TopdoobpazoBanue. [leueHoUHUKHN U
AHTOLIEpOTOBBIE.

[InaynoBuanbsle (mnayssl). OO6mas
XapakTepucTuka. Mopdonoruyeckue
0COOEHHOCTH BETe€TaTUBHBIX OPTaHOB.

OcobenHoctu OpraHu3alui,
JKM3HEHHOTO LKA TUIayHa
OyJaBOBUTHOTO. ITomoBoe

MOKOJIEHUE, PEeOyKIHUs TaMeTopuTa.
Pacnpoctpanenue u 3KOJIOTHS
MJAyHOBU/IHBIX. 3HAYEHHE B IPUPOIE
u WCITOJT30BaHNE YEJIOBEKOM.
Hckomaemble mnnayHOBHAHBIE. Poib
WCKOMAEMbIX  IUIAYHOBUJHBIX B
pacTUTEIBLHOM IIOKPOBE
Maje030MCKOM Apbl U B 0Opa30BaHUU
KaMEHHOTO YTJIsl.

[TanopoTHHKOBHIHBIE (MAIOPOTHUKH
u xBomu). OOmas XxapakTepHCTHUKa

0COOEHHOCTEH Pa3MHOXKCHHUA U TUKJIOB PA3BUTHA Y

BOJIOPOCJIEH, MXOB, MManTOPOTHUKOBUIHBIX.
BbimosiHeHHEe TPAKTHYECKUX W J1a0OPaTOPHBIX
pabot

[0 CUCTEMATHKE PACTCHUH HA JKUBBIX PACTCHHSX U
repOapHbIX oOpasmax. McciemoBaHue CTpOCHHS
MXOB, [alOPOTHUKOB, XBOWICH ¥  IUIAYHOB.
O06ocHOBaHKE POJIU MXOB, TAIIOPOTHUKOBUTHBIX,
IUIAYHOBUIHBIX B IPUPOJIE M KHU3HU YEIOBEKA




NarOPOTHUKOBUIHBIX. OcoOeHHOCTH
OpraHU3allH BETeTaTUBHBIX OPTaHOB,
AKHM3HEHHOT'O IIUKJIa XBOILA I10JIEBOTO.
CrpoeHue ©  KHM3HEICATEIBHOCTD
MarnopoTHUKOB. JKM3HEHHBIA LMK
MarlOPOTHUKOB Ha npuMepe
LIUTOBHUKA MY’KCKOTO.
Pacnpocrtpanenue u 3KOJIOTHS
NarOpPOTHUKOBUJHBIX. 3HAu€HUE B
Opupoje W KU3HEICSITEIHHOCTH
YeJIOBEKA.

Jlabopamopuvie u npaxmuueckue
paoomot.

N3yuenmne ocOOEHHOCTEH CTPOCHUS H
KU3HEHHBIX LMKIOB OJHOKJIETOYHBIX
u MHOTOKJIETOYHBIX 3€JICHBIX,
XapoBBIX M KPACHBIX BOZOpOCIEH Ha
KUBOM U repOapHOM MaTepuaiie.
N3ydyeHue CTpoeHUS U KU3HEHHBIX
LUKJIOB OypblIX BOJOpOCIEeH Ha
KUBOM U repOapHOM MaTepHaie.
N3yuenne o0coOeHHOCTEH CTpOCHMS
KyKYIIKMHa JibHA M cparHyma (Ha
KUBBIX U TepOapHbIX 00BEKTAX).
N3ydyenne ocobGeHHOCTEH CTpOEHUS
T1ayHa OyJIaBOBHIHOTO (Ha JKUBBIX U
repOapHbIX 00BEKTAX).

N3yuenne o0coOeHHOCTEH CTPOCHHS
XBOIllA TMIOJIEBOTO (HAa JKUBBIX H
repOapHbIX 00BEKTAX).

N3ydyenne ocobGeHHOCTEH CTpOEHUS
MAroOpOTHUKA HIMTOBHHUKA MYMXCKOTO
(Ha KUBBIX M TepOapHBIX OOBEKTAX)
TOJIOCEMEHHBIX. 3JHauUCHHE B MPUPOJIE




U B XO35UCTBEHHOW JEATEIbHOCTH
YeJIoBeKa.
Jlabopamopusie u npaxkmuyeckue
paodomepl.
N3yuenne 0COOCHHOCTEH BHEIIHETO
CTPOCHHUSI BETOK, XBOW, IIHIIEK W
CeMsiH  XBOWHBIX  (€1b, COCHA,
nucTBeHHUIIA). [[BeTKOBBIE pacTeHUsI.
OOmiasi XxapakTepUCTUKA IIBETKOBBIX.
CrpoeHue ©  KM3HEICSATEIHHOCTD
IBETKOBBIX. [IBeTok Kak opran
10JIOBOTO Pa3MHOXKEHHUS y
MTOKPBITOCEMEHHBIX pacTeHHiA.
PaznooOpazue BeTKoB

MpaBWIbHBIE U  HEMpPaBUIIbHBIE,
o0oenosible W pa3JeNbHOIOIIBIE.
OnHonoMHbIE u JBYZIOMHBIE
pactenust.  CouBetus  (CIOXHBIE,
npocteie).  llBerenme.  PasButme
MHUKpPO- W  Meracmop. l'amersl.
OmnbuieHue. O110/10TBOpPEHHE.
3urota. /[BoliHOE OMIOJOTBOPEHUE Y
ITOKPBITOCEMEHHBIX (LIBETKOBBIX )
pactenmii. Paboter C.I'. HapamuHa.
JKu3HEeHHBIHN UK IIBETKOBHIX.
IMnoget u cemena. Pa3nooOpasue
IJI0/IOB.
Cyxue u COUHbIE TIJI0/TBI.
OnHOCeMSIHHBIE W MHOTOCEMSIHHBIC
mnonabl. Comnonusa. CTpoeHue ceMsH
JIBYIOJBHBIX " OJTHOJOJTBHBIX
pactenuii. PazHooOpasue  cemsH.
PacmipocTpanenue miao0B U ceMsiH B
Ipupoje. YCIOBHUS  INPOPACTAHMS




CEeMsIH.

[pixanue CEMSIH. PazButue
MIPOPOCTKA. Pacnpoctpanenue
IJIOJIOB U CEMSIH B IIPUPO/IE.
NuauBunyanbHOE pa3BUTHE PACTCHUH
(onTorenes). Ilepuonpl oHTOrEHE3A:!
SMOPHOHANIBHBIN, MOJIOJIOCTH

(TOBEHUJIbHBIN), 3peNIOCTH
(pa3MHOXKEHHS), CTapOCTH
(CEeHUIIBHBII) Ha npumepe
MTOKPBITOCEMEHHOTO pacTeHus.

Cramuu BereTalMoHHOTO IEpUoaa
pacTeHMii Ha  TpUMEpe  3J1aKOB
(BCXO[IbI, KYILIEHHUE, BBIXOJl B TPYOKY,
KOJIOLIEHHE, [[BETEHUE, CO3PEBAHHUE).
Jlabopamopuvie u npakmuueckue

padombol.
N3ydyenne mopdororun nserka (Ha
KHUBBIX " (UKCUpPOBaHHBIX

o0bekTax). M3yuenue pazHooOpazus
colBeTuii (Ha repOapHbIX 00paslax).
W3yuenue cTpoeHMs 3aBsi3u I[BETKA U
CEeMSMNOYKH TOJ MHKPOCKONOM (Ha
TOTOBBIX MUKpOIpenapaTax).

4.4

CeMcHHEIC PacTCHUA

T"'onmocemenHbIe. Bos3aukHoBenue
CeEMEHM — BAXXKHBIA dTall B 3BOIIOIINH
BBICIIIHUX pacTeHHIA. [peBHue
CEMEHHBIE MANOPOTHHUKU, UX POJIb B
JAJbHEUIIEM PpPAa3BUTHUM CEMEHHBIX

pacTeHuN. Ob6mue MIPU3HAKU
CEMEHHBIX pPAacTeHUH Kak Haumbosee
MIPUCITOCOOTIEHHBIX K
CYLIECTBOBAHHUIO Ha CYIIIE.

['onocemeHHbIE —

BrisiBnenre 0coOEHHOCTEN pa3MHOKEHUS U IIUKIIOB
pa3BUTHS XBOMHBIX W 1BETKOBBIX PACTEHUU.
HccnenoBanue BHELIHETO CTPOCHHS BETOK, XBOM,
IIUIIEK W CEMSH XBOWHBIX PACTeHHH (€lib, COCHA,
JIMCTBEHHHUIIA).

OOocHOBaHME PpOJM XBOWHBIX U  IIBETKOBBIX
pacTeHU! B PUPOJE U KU3HU YEIOBEKA.
BrisiBneHue xapakTepHBIX MNPHU3HAKOB I[BETKOBBIX
pacTeHui. Y CTaHOBJIICHUE B3aWMOCBS3EH MEXKIY
OCOOEHHOCTSIMH ~ CTPOCHHUSI  MOKPBITOCEMEHHBIX




HETaKCOHOMUYECKast rpymnmna
CEMECHHBIX pacTeHHIA. Oo6mas
XapaKTEepUCTHKA, 0COOEHHOCTH
OpraHu3aIuu rOJIOCEMEHHBIX.
JKu3HEHHBI 1MWK XBOWHBIX Ha
npuMepe  cocHbl.  PasHooOpasue
roJIOCEMEHHBIX. XBOWHEIE,
['mHKTOBBIE, CaroBHUKOBBIE,
I'neroBeie.  PacmpoctpaneHue  u
9KOJIOTHS TOJIOCEMEHHBIX. 3HA4YCHHE
B IpUpPOJAE M B XO35IHUCTBEHHOH
NEeSTETbHOCTH YeTIOBEKA.
Jlabopamopuvle u npakmuueckue
paoomel.

N3ydyenne 0coOEHHOCTEH BHEIIHETO
CTPOCHHUSI BETOK, XBOW, IIHUIIEK W
CeMsH  XBOWHBIX  (€1b, COCHA,

JIMCTBEHHHUIIA).
IIBetkoBble  pacreHus.  OOmas
XapaKTepUCTHKA I[BETKOBBIX.

CtpoeHue u  KU3HEACATEIHHOCTD
IBETKOBBIX. [I[BeTok Kak opraH
TOJIOBOTO Pa3MHOKCHHUS y
MTOKPBITOCEMEHHBIX pacTeHHIA.
Pa3nooOpasue 1BETKOB: MpaBUILHBIE
U HENpaBWIbHBIE, 00O0EMmoJble W
pazaenbHononble. OMHOJIOMHBIE U
nBynomMHble  pacteHus. CouBetus
(cnmoxueie, mpocthie). L[BeTenwme.
Pa3Butne MHKpo- ©  Meracmop.

I'amersl. OnbuieHue.
OnnonorBopenue. 3urora. JIBoiiHoe
OIJIOJIOTBOPEHHE y

MMOKPBITOCEMEHHBIX (LIBETKOBBIX)

pacTeHuit u Ux CHUCTEMATHYECKON
MIPUHAJIEKHOCTBIO.
Onrcanre MHOT00Opa3usl IIBETKOBBIX PACTCHHI




JKM3HEeHHEBIN [TUKIT IIBETKOBLIX.

pactenuii. Paborer C.I'. HaBamuHa.

[Imompt m cemena. PaszHooOpasue
TJI0JIOB.
Uzyuenue CTpOCHUS CeMSH
MMOKPBITOCEMEHHBIX PACTEHUH.
W3ydyenue cTpoeHus IUIOAOB H
COIUIOINI
Hroro yacoB 1o teme 20
5. CTpoeHne U )KU3HEAEATEIbHOCTh CEMEHHBIX PACTECHHUIH
5.1 | IloGer u moGeroBnbie 5 IToGer. Mopdomorus nmooera.| MccnenoBanne Ha JKMBBIX OOBEKTaX WM Ha

CHCTCMBI

Crpoenne oOnUCTBEHHOTO TMo0era.
V3en. Mexnoysnue. MeTaMepHOCTb.

PaznoobOpaszue o0EToB.
VYKOpOYeHHBIE W YAJMHEHHBIC
nooeru. BereratuBHbie "

reHepaTuBHble moOeru. [lomoxkeHue
nobera B MIPOCTPAHCTBE.
Bupousmenennsie mobderu. ITouka —
3ayaToyHbli  mober.  CrpoeHue
nouku. PaznooOpasue noyek:

BEreTaTHBHBIE, BEreTaTUBHO-
reHepaTUBHBIE, reHepaTuBHBIE,
OTKPBITHIE, 3aKpHITHIE.
Bepxymeunsie, OOKOBBIE
(ma3yiHble) ¥ NPUAATOYHBIE TTOYKH.

Crebenb.  Mopdonorus  cTedis.

®opma crebiiell 'y TpaBSIHUCTBIX U
JPEBECHBIX PACTCHHM.

Anaromus ctebnsa. Ctpoerue cTedst
JIBYJOJBHBIX " OJTHOJIOJTBHBIX
TPaBSIHUCTBIX pacTeHuH.
Pacnonoxenue npoBOAIINX TKaHEH.
CrtpoeHue cTebis JIPEBECHBIX

repbapHbIX ~ oOpasmax — Mopdorioruu — modera.
PackpbiTie (QyHKIMI BHIOM3MEHEHHBIX MOOEroB.
Omnwucanue CTpOeHMs BETETATUBHBIX M T€HEPATUBHBIX
HOYEK.

AHai3 NONEepPeYHOro Cluiia CTBOJa PaCTEHHI.
O3HakomJieHHE C OCOOEHHOCTSIMH CTPOEHUS CTeOJIs
OTHOJONBHBIX M JABYAOJNBHBIX  TPaBSHHUCTBIX
pacTeHuif; ¢ O0COOEHHOCTSIMM CTPOEHHs CTeOs
JIPEBECHBIX PACTCHUM.

HabmroneHne u aHanu3 mepeiBUKEHHsS pacTBOPOB
MHUHEpAJIbHBIX BEIIECTB B CTEOISIX paCTEHUH MPH UX
OKpAIIMBAaHUU TYIIBIO U YEPHUIIAMU (TPABSIHUCTHIE U
JIPEBECHBIC pACTCHUS). OO6ocHOBaHWE MPUINH
TPAaHCIOPTA BEIIECTB B pACTEHUHU




pacTeHui.
Oynkiun  cTebns. MexaHudeckas,

TpPaHCIIOPTHAS. BereratuBnoe
Pa3MHOKEHUE LIBETKOBBIX PAaCTCHUI.
Jlemoncmpauusn onvima —

MEPEBIDKEHUE  MHHEPAIBHBIX U
OpPraHMYECKUX BEIIECTB IO CTEOIIIO,
BHUON3MEHEHHBIX II0OETOB.
Jlabopamopusle u npakmuueckue
paoomel.

N3ydyenne mopdororuun mobera Ha
KHUBBIX 00BEKTaX WJINA Ha TrepOapHBIX
oOpasmax.

N3ydyeHne cTpoeHUs BETeTaTHBHBIX,
TeHEPATUBHBIX U CMEIIAHHBIX MOYEK.
Pa3HooOpasue moyek y ApeBeCHBIX
pacTeHui.

N3yuenne  momepeyHOro  cowia
CTBOJIa PACTCHUN W aHAJIU3 BIIUSHUS

JKOJIOTUYECKHUX YCIIOBUM Ha
pa3BUTHE PACTECHU.
N3yuenue 0coOEHHOCTEH

AHATOMHYECKOTO CTPOCHHUS CTeOIIs
NIBYIOJBHBIX U OJHOJOJBHBIX
TPaBSHUCTBIX PAaCTEeHHWH (Ha >KUBBIX
0o0bEeKTax WM Ha  TrepOapHbIX
obpasmax).

Nzyuenue ocoOeHHOCTeH
AHATOMHYECKOTO CTPOCHHUS CTeOIIs
JIpEBECHBIX pacTeHud. H3ydeHwue
TpPaHCIIOPTa BEHIECTB B  cTebIe.
Nzydyenne metamopho30B modera

5.2

JIuct

Mopdonorust  nmucra.  JluctoBas
TUTACTUHKA,  OCHOBAHHWE  JIUCTA,

I/ICCHCI[OBEIHI/IC Ha JKHBBIX OGBGKT&X WM Ha
repOapHbIX ~ oOpasmax  MOpdOJIOTHH  JIUCTA.




Yepenliox, MPUINCTHUKY.
PaznooOpaszue  nmcTheB:  (OpPMBI
JUCTOBBIX IUIACTUHOK, >KUJIKOBaHHE
JUCTbEB, HPOCTBIE M  CJIOXHBIE
muctbs.  JlucropacmonoxeHue U
JUCTOBas Mo3auka. Buponsmenenus
JUCTHEB U UX (QYHKITHH.

AHaTtoMus JuCTa. OJnuaepMma Hu
yCTbUYHBIA  ammapar. Mesodu.
[TurmenThI JIUCTA. [Tmactuaer.
Kunku (COCYTUCTOBOIOKHHUCTHIE
nydykn). OcCOOEHHOCTH  CTpPOEHHUs
CBETOBBIX M TEHEBBIX JIUCTHEB.
@OyHKUMM ~ JUCTAa.  3aracarolias,
3aluTHas, BEreTaTuBHOE
pa3MHOXKEHHE U Jpyrue (QyHKIUH.
Tpancnimpanus U ra3oo0MeH.
BinsiHue BHEIHUX yCIOBUI

Ha TpaHcnupauuo. POTOCHHTES.
3HaueHue dboTocuHTE3A.
Kocmuueckas poib 3€JIEHBIX
pacrennii (K. A. Tumupsses).
Jlucronaza, ero MpUUMHBL, MEXaHU3M
1 3HaYEHUE B JKU3HU PACTEHUS.
Hemoncmpayusn ONbIMOE:
BBIICJICHUE THMIMEHTOB JIMUCTa Ha
IpUMepe  CIOUPTOBOM  BBITSKKU
xJiopoduiia; o0pa3zoBaHue
Kpaxmajla B 3€JIeHBIX JIUCThAX Ha
cery (¢urypsl 0. Cakca); BiusHue
CHJIBI  CBeTa  Ha  BBIJCIECHUE
KHCJIOpOZla BOJHBIMU PAcTEHUSMHU
(TmosicyeT mMy3BIPEKOB KHUCIOPOA).
Jlabopamopuvie u npaxkmuueckue

PackpeiTie QyHKIMIT BUIOU3MEHEHHBIX JIMCTHEB.
HccnenoBanme ¢ moMoUIpbl0 CBETOBOTO MHKPOCKOIIA
BHYTPEHHETO CTPOCHHUS JIUCTA.

O3HaKOMJIEHHE ¢ TUTMEHTaMU JIUCTA.

PackpeiTHE CYITHOCTH CBETOBOM W TEMHOBOW (a3
dorocunTe3a. OOBsICHEHHE 00pa3oBaHUs Kpaxmaia
B 3€JICHBIX JIUCThAX Ha cBeTy (purypsl FO. Cakca).
VYcraHoBneHue B3aUMOCBSI3HU YCIIOBHM u
WHTEHCHUBHOCTH TMpolecca (OTOCHHTE3a; BIUSHUE
doTocuHTE3a HA YpOXKAHA.

Onucanne KOCMHYECKOW POJU 3€JEHBIX PacTeHUi
(K. A. Tumupszes).

UccnenoBanue u 00BsiICHEHUE BEJIMYUHBI
TPaHCHHUpAIMM B 3aBUCHUMOCTH OT HM3MEHEHUS
dakTopoB cpeabl (TeMreparypa, BIaKHOCTb, BETED).
YcTaHOBIIEHUE B3aMMOCBSI3EH MEXIY CTPOCHHEM U
(GYHKLIUSAMU TUCTA




pabomul.

Wzyuenne Mopdonoruu Jmcra Ha
JKUBBIX OOBEKTaX WU TrepOapHbIX
obpasmax. Tunsl u  dopmynbl
naucTopacnoioxeHus. Mccnenopanue
QHATOMHMU JIUCTA C  TIOMOIIBIO
CBETOBOTO MHKpOCKoma. M3ydeHue
MeTaMop(o30B JHCTa

5.3

Kopenb u kopHeBbIE
CHUCTEMBI

Jbixanue KOPHS. Cunres
OMOJIOTMYECKH AaKTHBHBIX BELIECTB.
BereratusHoe pa3sMHOXKEHHUE.
Bunonsmenennss KOpHEM H  UX
GbyHKIUH.

Hemoncmpayus OTpacTaHHs
NPUJATOUYHBIX KOpPHEH Ha mHpumepe
CMOPOAMHBI ¥ JpPYTUX pacTCHUH;
MOCTYIUIGHHUsT BOJBI W3 TIOYBHI B
KOpEHb, HarHeTaromero JeHCTBHA
KOPH$; BUJOU3MEHEHHBIX KOPHEH.
Jlabopamopuvie u npaxmuueckue
padombol.

N3ydyenne wmopdosorun KOpHS Ha
KHUBBIX OOBEKTaX WM TIepOapHbIX

oOpa3suax. Nzyuenue
aHATOMMYECKOT'O CTPOEHHS KOpHS Ha
TOTOBBIX MUKpOIIpenaparax.

N3ydyeHne cTpoeHHs KOHUMKA KOPHS
IIPOPOCTKA MIIEHUIBI U IIEPBUYHOTO
CTPOEHUS KOpHS HpHca (WK APYroro
pacTeHus).

N3ydyeHne  cTpoeHUs  KOPHEBBIX
BOJIOCKOB C TIOMOIIbBIO CBETOBOI'O
MHUKPOCKOIIA. Hccnenosanue
BIMSIHMS BO3AyXa Ha pa3sBUTHE

HccnenoBanne Ha JKUBBIX OOBEKTaX WM Ha
repObapHbIX  oOpasmax  MOp(hOJIOTUM  KOPHS;
BUJJOU3MEHEHMSI KOPHEA.

O3HaKOMJIEHHE C aHATOMUYECKUM CTPOECHHUEM KOpHS
Ha TOTOBBIX MUKpollpenapartax. Mcciaenosanue c
IOMOIIbI0  CBETOBOTO  MHUKPOCKOINIA  CTPOEHUs
KOPHEBBIX BOJIOCKOB.

Onucanue npoiiecca NTUTaHUS U JbIXaHUS KOPHSI.
OOBsicHEeHHE HEOOXOIMMOCTH BO3]lyXa JUIsl pa3BUTHS
KOpHEH. HabGmronenne wu aHanu3 mpolecca
NOCTYIUIEHUST BOJABl W3 TIOYBBI B  KOPEHb,
HarHeTaUIEro ICMCTBUSI KOPHS.

HccnenoBanne BiausHUSA BO3AyXa Ha pa3BUTHE
KopHel. HabmroneHue 3a mporieccom BhIpaliiBaHUS
pacTeHHil Ha pacTBOpe MUHEPAIbHBIX coylel (METOo[
TUIPOTIOHUKH).

BoisiBneHnMe W aHanM3 NPU3HAKOB HApyLIEHUs
MUHEpAJIbHOTO NHUTAHMUSI Yy PACTEHUH Ha OCHOBE
BU3YaJlbHON JUATHOCTUKH.

OObsiCHEHHE UCIOb30BaHUSl 3€J€HBIX YI0OpeHui
JUISL pOCTa ¥ Pa3BUTHSI PACTCHUM.

VYcTaHoBNIEHHE B3aMMOCBS3€M MEXIy CTPOEHUEM U
(GYHKLIUSAMEI KOPHS




KOpHEH.
Nzydyenne metamop(ho30B KOpHS

5.4

BereratnsBunoe
Pa3MHOKEHHE paCTEHUN

BereratuBHoe pa3MHOKEHHE
LBETKOBBIX ~ PAacTeHUH U  €ro
3HAYEHHUE B €CTECTBEHHBIX YCIOBMSX
U B CEeNbCKOXO035MCTBEHHON
IIPaKTHKE. OcHoBHbIE bopmbl
BETE€TaTUBHOTO Pa3MHOKEHHS:
KOPHSMH, JTUCTbSIMH, HaJ3€MHBIMU U
ITOA3EMHBIMU noOeramu.
PasMmHoOxeHMe mnpuBHUBKOH. PaboTh
N.B. Mwuuypuna. Krnonuposanue
pacTeHun. MUKpPOKIIOHATIBHOE
pa3MHOxkeHHue pactennil. Kinerounas
UHXEHEepUss  Kak  COBPEMEHHas
TEXHOJIOTHS Pa3MHOXKEHHUS
pacTeHui.

[Toua. Padoter B.B. JlokyuaeBa o
nouse. XapakTEpPUCTUKA  IOYBHI.
PaznoobOpazue mous. Ilnmonopoaue
nouyBel. YnoOpenus. Hapymenus
MUHEPAJbHOTO NHUTAHUSI PACTEHHI.
ArpoTexHUYECKHE IIPUEMBI
o0pabotku mouBbl. [loHsiTHe O
CEeBOOOOPOTE W €ro 3HAUCHUU s
BBIPALMBAHUS

OBnazneHne npueMaMy BEr€TaTUBHOIO PAa3MHOKEHUS
pacTeHnii Ha IpUMeEpe KOMHATHBIX PACTEHUM.
PackpeiTHe CylIHOCTH TEPMHUHOB

«KJIOHMPOBAaHHUE PACTEHHI», «MHUKPOKIOHAIBHOE
Pa3MHOXKEHUE PACTCHUIN, «KIIETOYHAs HHKEHEPUSD)




CEJIbCKOXO03SIUCTBEHHBIX KYIBTYP.
Jemoncmpayusn croco0oB
BEreTAaTUBHOIO  PAa3MHOXKEHUS  Ha
MpUMepe KOMHATHBIX PACTECHUH.
Jlabopamopusvie u npakmuueckue
paodomepl.

N3yyenne MuTo3a B KOpEUIKE JIyKa.
N3yuenne  >KM3HEHHBIX  IIUKJIOB
pacTeHuid Ha repOapHBIX OOpa3lax.
Mertobl MHUKPOKJIOHAJIBHOTO
Pa3MHOXKEHUS PacTeHU

5.5

Knaccudukamms
[IBETKOBBIX

OpnomonsHeie u  JIByZOJbHBIE.
CemeiicTBa IIBETKOBBIX.
JIBynonbublie: KpecrouseTHbie,
Po3zonpernsie, IlacienoBsie,

C0XXHOIIBETHEIE, MOTBLUILKOBBIE
(bob6oBrie), 30HTHYHBIE.
OnaHOAONBHEIC: 31aku,
AmapriuiicoBslie, JInmenHsbie.
OpxunHsle. OTnuuuTenbHbIC
MIPU3HAKU.

@opmyabl U JUarpaMMbl IIBETKOB.
Jlukopactyme W KyJIbTypHBIE

MPEICTABUTENA CEMEICTB, ux
3HAa4YCHUE B IpUpoJIe u
HMCIOJIb30BaHNE JEeJTOBEKOM.

Pacnipoctpanenne W 3KOJIOTHS
IIBCTKOBBIX.
Jlabopamopnvie u npaxmuueckue

pabomul.
N3yuenue OTJIMYUTETBHBIX
MPU3HAKOB MpecTaBuTENEH

CEMEHNCTB IMOKPBITOCEMEHHBIX.
Onpenenexnue MpeICTaBUTENEH

Knaccupunuponanue OCHOBHBIX KaTeropui
CUCTEMATUKU pacTeHui. IIpumeHeHue
OMOJIOTNYECKUX TEPMHHOB u HOHSITHMN:
CHUCTEMATHKa, LApCTBO, OTAECI, KJIAacC, CEMEUCTBO,
pox, BULL.

BrisiBieHHE CYIIECTBEHHBIX NPU3HAKOB PACTCHUM:
otrnena [lokpeitocemennsie (L[BeTkoOBBIE), Ki1accoB
(OnHOMONBHBIE,

JIByIONIbHBIE) U CEMEWCTB

(Kpecronsernsie, [lacnenoBsie u ap.).

YcTaHOBICHHE B3aHMMOCBSI3CH MEXTY
OCOOCHHOCTSIMU ~ CTPOCHHUS  MOKPBHITOCEMEHHBIX
pacteHui u X CHUCTEMaTUYECKOU
MPUHAJIEKHOCTBIO. Ilpakmuueckaa  padoma
«OnpeneneHre CEeMEUCTB M HX OTIWYUTEIbHBIX
MIPU3HAKOB 1o cxemam, OIIHCAHUAM u
U300paKCHUSIM. Hccnenosanue BUJOBOM

MPUHAJISKHOCTH  MOKPBITOCEMEHHBIX — PAacTeHUM
(ompenenutens pacteHuii)» OOOCHOBaHHME TPUYUH
TpaHCIIOPTa BEIIECTB B PACTCHUH




Pa3JIMIHBIX CEeMEICTB C
HUCIIOJIBb30BaAHHNEM OHpGI[CJIPITGJICfI
paCTeHI/Iﬁ HIKX  OHNpEACINTCIbHBIX

KapTO4eK TPaHCIIOPTHAS.
BereratusHoe pa3MHOKEHHE
LIBETKOBBIX PACTCHUM.

Hemoncmpayusn onvima -

MEPEBIDKEHUE  MHHECPAIBHBIX U
OPraHUYECKUX BEIIECTB IO CTEOIIIO,
BHUION3MEHEHHBIX II0OETOB.
Jlabopamopuvie u npaxmuueckue
paoomel.

N3ydyenne mopdororuun mobera Ha
KHUBBIX 00BEKTaX WJINA Ha TrepOapHBIX
oOpasmax.

N3ydyeHne cTpoeHUs BETeTaTHBHBIX,
TeHEPATUBHBIX U CMEIIAHHBIX MOYEK.
Pa3HooOpasue moyek y ApeBeCHBIX
pacTeHui.

N3ydyenne  momepeuyHoro  crmia
CTBOJIa PACTCHUN M aHAJIA3 BIIMSHUS

JKOJIOTUYECKHUX YCIIOBUM Ha
pa3BUTHE PACTECHUI.
N3yuenue 0coOEHHOCTEH

AHATOMHYECKOTO CTPOCHHUS CTeOIIs
IBYJOJBHBIX U OJTHOJIOJTBHBIX
TPaBSHUCTBIX PAaCTEeHHWH (Ha >KUBBIX
0o0beKTax WIM Ha  TrepOapHbIX
oOpa3suax).

Nzyuenue ocoOeHHOCTeH
AHATOMHYECKOTO CTPOCHHUS CTeOIIs
JIPEBECHBIX  pacTeHuil. M3yueHue
TpaHCIIOpTa BEIIECTB B  cTeOIe.
Nzydyenne metamopho30B modera




Hroro yacos 1o teme 25

coo0IecTBax

6. DKosiorust pacreHuii. PacreHusi B npupoaHbIX
6.1 | Dkosorust pacCTCHHI. 7
Pactenust B nmpupoaHbIX
Co00IIeCTBAX

B3anmocss3b OPraHHU3MOB.
HNudexunonnbie 00JI€3HN pacTeHUN U
ux BO30Y/IUTEIH. Bupycusie
(Mo3anyHas 00JIe3Hb Tabaka,
MIECTPOJIETIECTHOCTh ~ THOJIBIIAHA U
npyrue), rpuOKoBble  (p)KaBUMHA,
MYyUYHHUCTasi poca) U OakTepuaIbHbIC
(Mokpas THUJIb) 3a0071eBaHUs
pacteHuii. VIMMyHUTET y pacTeHHM.
[Tpuunnse pacrnpocTpaHeHHs
WHQPEKIMOHHBIX 00JIe3HEH pacTeHUH.
[puHIHIBI npoUIaKTUKU u
nedeHus: MHQPEKIMOHHBIX OO0Je3Hen
pacTeHuii B MPaKTHKE
pacTeHHEeBO/ICTBA.

IKCKypcuu  unu  6UOE0IKCKypCuu.
N3ydyenue BHUIOBOTO COCTaBa U
9KOJIOTMYECKOTO COCTOSIHUSL OJHOTO
u3 PacCTUTENbHBIX CO00111eCTB
peruoHa.

Jlabopamopusvie u npakmuuecKkue
paoomepl.

N3ydyenne ocoOeHHOCTEN CTpOEHUs
pacTeHMii Pa3IMYHBIX SKOJIOTHUYECKHUX

rpynm

PackpbITHe MOHATHI «IKOJOTHYECKUE (HAKTOPBD»,

«QKOJIOTUYECKHE TPYIIIIBI pacteHuii,
«huroneHos», «OUMOLICHO3Y, «OKOCUCTEMAY.
OO0ocHOBaHKE TIpoIecca Pa3BUTHUSI PACTUTEILHOTO
Mupa Ha 3emie. BreisiBienne  npumepon
BO3HUKHOBEHUS MPHUCIIOCOOJICHHOCTH PACTEHUH K
cpene ooOutanus. OObBSICHEHHWE  B3aMMOCBSI3H
OpraHu3MOB

HToro yacoB o Teme 7




7.1

PacturenbHblii MUp U
JESITENIbHOCTD YEJIOBEKa

PasBuTe  pacTUTENBHOrO  MHpA.
Kusup pacrenunn B Boze. Ilepsble
HazeMHble  pacreHua.  OcBoeHue
PacTeHMSIMM CYIIM. OTambl Pa3BUTHUS
Ha3€MHBIX  PAacTeHHH  OCHOBHBIX
CUCTEMAaTUYECKUX IpymilL.
Punnodurel — mepBble HazeMHbIE
cocynucteie pactenus. [losBnenue
TKaHell W opraHoB. Poib apeBHHX
MAaOPOTHUKOBHU/IHBIX. Y CIIO)KHEHUE
pacTUTENBLHOIO MHUpa B IIpolecce
HBOJTIOIUH. [TaneoboTanuka.
Hckonaemple  OCTaTKM  PacTEHHUH.
Oxamenenoctu. OrneyaTtku. «OKuBble
HCKOIIAEMBIE» CpPEOU COBPEMEHHBIX
pactenuii. KynbTypHble pacTeHus H
nux

IIPOUCXOXKICHUE. lentpet
MHOTooOpasusi U MPOUCXOXKJIECHUS
KYJIbTYPHBIX PACTCHUM

(mo H.U. Basunoy). KymnbTypa
semuienenus. KynbTypHblE pacTeHUs

CEJILCKOXO03SIMCTBEHHEIX YTOJIHI:
OBOIIIHEIE, IJI0JIOBO-SITOIHEIC,
TOJIEBEIE. [IpencraBnenus 0

CEJICKIUU U OMOTEXHOJIOTHH. MEeTOIbI
BBIBEJICHHSI HOBBIX COPTOB PAacTCHHUH.
Bo3HukHOBEHUE KOHTPACTHBIX
MPU3HAKOB y PACTCHHUH OJHOTO BHJIA.
HckyccTBeHHBIH 0TOOD.

HacnenctBeHHOCTh, HM3MEHYHBOCTE.
Co3nmanue HOBBIX
MPOJTIOBOTLCTBEHHBIX KYJBTYP.
[TpogoBonbcTBEeHHAsT 0€30MaCHOCTb.

Onucanue LIEHTPOB MHOT000pa3us u
IIPOUCXO0XKIACHUS KYJIBTYPHBIX PACTCHUM.
PackpeiTie mnoHATHI: 3emienenue; KylabTypHbIE
pacreHus, HCKYCCTBEHHBIN ot6op,
HAaCJEACTBEHHOCTb, W3MEHYUBOCTb.
KnaccupunupoBanue KyJIbTypHBIX PpacTeHUH IO
X035CTBEHHOMY IPHU3HAKY.

OnucaHue METOJOB BBIBEJCHUS HOBBIX COPTOB
KYJIbTYPHBIX PACTEHUU.

PackpeiTne mpencraBieHuid O CENEKUMH U
OMOTEXHOJIOTHH, MX POJM B CO3/IaHUU HOBBIX
IIPOJIOBOJILCTBEHHBIX KYJBTYP;
MPOJOBOJILCTBEHHOW  Oe3omacHOCTH;  OaHKax
CeMsiH; KpHOKOoHcepBanuu. MccnenoBanue
CEJIbCKOXO3SIMCTBEHHBIX ~ PAacTeHUH  PEruoHa;
COPHBIX pAacTEeHUH peruoHa. BeIsABIeHHE yepT
MPUCIIOCOOICHHOCTH JTUKOPACTYIIMX PAaCTeHUH K
KU3HH B DKOCUCTEME rOpOJa.

O6ocHoBaHMEe Mep OXxpaHbl pacteHuil. Onucanue
COBPEMEHHBIX  JKOJOIMYEeCKMX  mpolieM B
COXPAHEHUHU PACTUTEIBHOIO MUPA 3eMJIH.
OObsicHeHHWE pOAM W 3HAYCHHS KYJIbTYpPHBIX
pacTeHU# B )KU3HU YEJIOBEKA




banku cemsH.

Pacrenuss  ropoma,  0COOEHHOCTH
ropojackoii  ¢uiopel. 3aHOCHBIE U
abopurennsie Buabl. CHHAHTPOIHEIE,
COpHBIE pacTeHHs. VHTpOIyLEHTHI.
[Tapku, JIECOIIapKH, CKBEDHI,
OoTaHUYECKHE cajbl, JACHJIpapuu.
Ozenenennie. KoMHaTHbIE pacTeHus,
LIBETOBO/JICTBO.

ITocnencTBus JIeSITCTLHOCTH
yejoBeka B aKocuctemax. OxpaHa
pacTUTEIHHOTO Mupa.
Boccranosienue YHUCIEHHOCTHU

penkux BUIOB pactenuit. Ocobo
OXpaHsieMble MIPUPOAHBIE TEPPUTOPUU
(mamee — OOIIT): 3amoBenHHKH,
3aKa3HUKH, HaIMOHANIbHBIE TMapKH,
ouocdepnnie 3amoBenHukH. OxpaHa
pacrenuii. Pacrennsa KpacHoli kHUTH
Poccuiickoit @enepaunu. Ikckypcuu
UU 6UOEO0IKCKYPCUU.

Pa3BuTtHe pacTuTeIBPHOTO MHUpPAa Ha
3emiie (3KxcKypceus B
MaJTeOHTOIOTUIECKUI WIH
KpaeBeIueCKHUil My3eil).
Jlabopamopuvie u npakmuueckue
pabomul.

W3yueHne  CeNbCKOXO3SHCTBEHHBIX
pacTeHUi CBOETO PErHoOHA.

W3yueHne copToBBIX OCOOEHHOCTEH
KYJIBTYPHBIX PaCTCHHIMA

Htoro gyacos mmo Teme
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8 KJIACC

HanmeHnoBanue
No pa3zenoB U TeM
/| yueOHoro npesvera KonuuecTtBo yaco IIporpammuoe copepxanue OcHOBHbIE BH/IbI I€ATEILHOCTH 00yUYaIOLIUXCS
1. I'pu6b1 ¥ rpudoONoOI00HBbIE OPraHU3MbI
1.1. | I'pubsr 51 6 Ponb rpuboB B KpyroBopote BellecTB| BrisiBiieHME XapaKTEpHbIX NPU3HAKOB CTPOCHHUS U
rpubonog00HbIC B okocucrteMe. Poibp rpubOB B| KU3HENEATEIBHOCTH IPUOOB.
OpraHU3MBbl nmouBooOpa3zoBaHuu u obOecrneueHuu| MccnenoBanue CTpOEHUST  OJHOKJIETOYHBIX U
TJI0IOPOIUS MOYBBI.| MHOTOKJIETOYHBIX TPUOOB; Mpoliecca pa3MHOKEHUS
BbonesnerBopHbie  (Mapa3sUTHYECKUE) APOAOKEH; CTPOEHHUS IUIOAOBBIX TEJ NUISTIOYHBIX
TpHOBL. MUKO3BI. Mepsl| rpuboB.
MpOGUITAKTUKHA MHKO30B. OOBsicCHEHHE CXOJCTB MW pa3uyuii TpubOB ¢
Jlabopamopusle u npakmuueckue pPacTCHUIMHU U YKUBOTHBIMHU. Onucanue
paodomot. MHOTrooOpa3usi  3UTOMHIIETOB,  ACKOMHIIETOB,
N3ydyenne ocoOeHHOCTEH CTpOCHUS| JUIIAMHUKOB, Oa3UIMOMHIIETOB Ha MpUMepax
IUIOJIOBBIX TeNl HUIAMNOYHBIX TpUOOB| TUIUYHBIX MPEACTABUTENECH.
Ha MMKPOCKOIIMYECKUX IpenapaTax u| BuisaBieHue ocoOeHHOCTeH CTPOEHUS u
MyJIsKax. KU3HEHHBIX LIUKJIOB NCeBIOrpuOOB.
N3ydyenne  crpoeHuss  IuiecHEBbIX| McciaenoBaHue CTpPOCHMsST M JKM3HEHHOIO LUKIIA
rpu0OB: MyKOpa M MECHUITHILIA. BO3OyauTens purodToposa kaprodens
N3yuenne BIUSTHUS BHEITHUX
(hakTOpOB Ha TMPOIIECC PA3MHOKEHHS
apoxoked.  M3ydeHue cTpoeHHs U
KU3HEHHOTO IMKJIa (QUTOPTOpH Ha
KHBOM M repOapHOM MaTepHare.
N3yueHne cTpoeHUs JINIIAHHUKOB
(Ha repbapHbIX 00pa3Iax)
WToro gacoB 1o teme 6

2. ’KuBoTHBIE




2.1

3o0m0rUsS — HayKa (6]
KHUBOTHBIX

O0mme u cHenuagbHBIE Ppa3aeiibl
300JIOTHH.

Kparkas HUCTOPHS pa3BUTHUSA
3oo0morud. OOmKMEe U CHEIUAIbHBIE
METOAbl U3YYCHUS KMBOTHBIX. CBS3b
300JI0TUM C JPYTMMU U HayKaMmu,
MEOUIIMHON U CEIbCKUM XO3SIMCTBOM.
3HaueHUE 300JIOTHYCCKUX 3HAHHUH
st genoBeka. [Ipodeccun yenoBeka,
CBSI3aHHBIC c 300JI0THECH.
Jlemoncmpayusa TOPTPETOB YUEHBIX,
M300paXeHUI, MOJENel >KUBOTHBIX,
MYJIISKA JKMBOTHBIX, BJIQYKHBIX
MpenapaTroB U Ipyroe.
Jlabopamopuvle u npakmuueckue
paoomel.

CocraBieHue  pEeKOMEHJAIMN 110
cOOpY 300JI0TUYECKUX KOJUICKITUH.
CocraBnenue omnucanuil npodeccuii,
CBSI3aHHBIX C 300JI0THCH.

OOmiass  opraHuzanus >KUBOTHOTO
opraHusma

O3HakoMJIeHHE C O0BEKTaMHU M3Y4EHHUS 300JI0THH,
ee pazzmenamu. PackpeiThe TEPMHUHOB U TOHSATHUN
300JI0THU: reJIbMUHTOJIOT U, SHTOMOJIOTHS,
UXTUOJIOTHSI, ODHUTOJIOTHUS H JIP.

YcTaHOBIEHHE B3aUMOCBS3H C APYTUMHU HayKamH.
[IpumeHenne  OMOJIOTMYECKHX  TEPMHHOB |
MOHSATHM:  300JI0THS,  SKOJOTHS,  ATOJOTHS
YKUBOTHBIX, TTaJIC0300JI0THsI M Ap. PackpeiTre poinu
3HAaHUU O KUBOTHBIX JUIs yenoBeka. IIposiBnenue
MHTEpeca K IpodeccusimM, CBSI3aHHBIM C U3y4eHHEM
JKHBOTHBIX (ormucanme npodeccuii).
O3HakoMJIeHHE C OOIMMH ¥ CIIEHUAIBHBIMU
300JIOTUYECKUMU  METOAAMH  HCCIIEeIOBaHUSI.
[IpoBenenne  HaOMIOAEHWUN € JKUBOTHBIMU:
OTHCAaHUE 1eJIeH, BBIIBIXKEHUE TUTIOTE3
(mpeAnoaokeHuil), NoJy4yeHNe HOBbIX (DaKTOB.
Onucanvie ¥ UWHTEpIpETalus AaHHBIX C IEIbI0
o0ocHOBaHMs BBIBOJOB. OBiazeHne mnpueMamu
paboTel ¢ Ouonornueckoit uHpopmanuen u ee
npeoOpa3oBaHue

2.2

OcCoOeHHOCTH CTPOEHUS
KUBOTHOU KJIETKHA

MHOrOKJIETOYHOCTb. Tkanu
KUBOTHOrO opranusma. CtpoeHue u
byHKIIUN TKaHen ’KUBOTHOT'O
opranu3ma. Opranbl U CHCTEMBI
OpraHoB  >KMBOTHOTO  OpraHu3Ma.
dopma Tena KUBOTHOTO, CHMMETPHSI
TeJa, pa3Mephl Tela.

Jlabopamopusvie u npaxkmuueckue

paoomepl.
Uccnenosanue KJIETOK 0.
MHUKPOCKOTIOM Ha BPEMEHHBIX

MHUKpOIpernaparax.

HccnenoBanre XMMHYECKOTO COCTaBa OpraHU3Ma.
BeisiBIIeHHE CYIIECTBEHHBIX NMPH3HAKOB KUBOTHOM
KJIETKH. OmnpeneneHue 1O BHEIIHEMY BHIY
(u300pakeHUsIM U CXeMaM) OpraHOUJ0B >KUBOTHOM
KJIETKH.

Onmcanue CTPOCHHS W JKU3HEACATEIBHOCTH
JKUBOTHOM KJIETKH.

HccnenoBanue T1MOA  MHUKPOCKOIIOM  KHBOTHBIX
TKaHEH.

YcTraHoBneHue B3aWMOCBSI3eH MEXTY
0COOEHHOCTSIMH CTPOCHHS U (PYHKLUSMHU TKaHEH.
YcTaHOBIIEHHE B3aMMOCBSI3€Hl OpPraHOB M CHCTEM




CpaBHeHue pacTUTENIbHOMN
YKAUBOTHOM KJIETOK.

OpraHoB JKHMBOTHOI'O OpraHu3Ma. CpaBHCHI/IC
CTPOCHHUA OpraHOB U CUCTEM OPraHOB JXKUBOTHBIX.

N3yuenne TkaHel )KMBOTHBIX OObsicHEeHHE  TPOLECCOB  KU3HENEATEIbHOCTH
JKUBOTHBIX. O3HakOMJIEHME €  ypOBHSMU
OpraHu3alu )XKU3HU
Hroro vyacoB no reme 4
3. CTpoeHue M KU3HEAESATEJIbHOCTh })KHBOTHOI0 OPraHU3Ma
Oprann3MeHHbli YPOBEeHb OPTraHU3AIUM KUZHH
3.1 | [lutanue y >KUBOTHBIX 3 Ilumanue y oscusomnsix. Itanbl| [lpumenenne  OMOJIOTHYECKMX  TEPMHHOB U
IINTaHUs y JKUBOTHBIX. Tunel| moHsATHIA: Oor1opa, JABMKCHUC, IIUTaHUC,
MUTAaHUSL. DHIOMUTO3 U 3K30LUTO3. MULIEBApPEHUE, JbIXaHuE, BbIJICJICHHE,

Kierounoe Hu MOJOCTHOE
MUIIEBapEHHE. [TpoucxoxacHue
MUIIEBAPUTETHLHOMN CHCTCMBI.
OBOIIOLHUS MUIIEBAPUTEILHON
CHCTEMEI. Pazgenenne
MUIIEBAPUTEILHON  CHCTEMBI  Ha
otaenbl.  OCOOCHHOCTH  IIHTAHUS
PacTUTEIbHOSAHBIX JKUBOTHBIX.
OcCoOeHHOCTH  IHUTAHUS  XMIIHBIX
JKUBOTHBIX.

Jlabopamopuvie u npakmuueckue
padombol.

N3yueHne nuTaHMWS NPOCTEHIIETO

1I0J, MHMKPOCKOIIOM Ha BPEMEHHBIX
MHKpOIIpernaparax.

N3yueHne  muTaHus ~ OTACIBHBIX
MPEACTABUTENEN PA3IUYHBIX TPYII
YKUBOTHBIX

pPasMHOXKEHHE, POCT, PA3BUTHE, Pa3APaKUMOCTH,
nosejeHue u p. OnucaHue CTpoeHus

U JKU3HCACATCIIBHOCTH JKUBOTHOI'O OpraHu3sMa:
ormopa ¥ JBW)XEHHE, NHUTAaHHE W MHIIEBapeHNUE,
AbIXaHUC W TpaHCIOPT BCIICCTB, BbLIACIICHUC,
peryisuusi ¥ TOBEJICHUE, Pa3MHOXXEHHE, POCT U
pa3BUTHE. OO0vbscHeHne IIPOLIECCOB
KU3HEIEATENIbHOCTH KUBOTHBIX.  OOcyxneHue
MNPUIUHHOCJICACTBCHHBIX CBsI3eH




3.2

TpancropT y ’KHBOTHBIX

TpancnopT y XuBOTHBIX. Tpancnopt
y crpekatoumx u Tryook. Ilomoctu
Tena y )KUBOTHBIX. [Ipoucxoxnenue u
CTPOCHUE  TEPBUYHOM  MOJIOCTH.
PazButue BTOPUYHOU
(1IeTTOMUYECKOM ) TTOJIOCTH. DBOITIOIHS
MOJIOCTE  Tela y  KUBOTHBIX.
@yHKIUNA NEPBUYHOM U BTOPUYHOU
M0JIOCTH Tena. [Ipuunnel
BO3HUKHOBEHHUSI TPAaHCIIOPTHOM
CUCTEMBI. dopmHpoBaHUE
KPOBEHOCHOM cuCTeMbl. DyHKUIUHU
KPOBEHOCHOH CHUCTEMBI. 3aMKHYThIE U
HE3aMKHYThIC KPOBEHOCHBIE
cucteMbl. CBsi3b THIIA KPOBEHOCHOM
CHUCTEMBI CO CTPOCHHMEM IOJOCTH
tena. KpoBooOpamenue. Cepaue.
DBOJIIOIMS KPOBEHOCHON CHUCTEMBI Y
MMO3BOHOYHBIX

YKUBOTHBIX

OO6cyxeHne NPUYUHHOCIECACTBEHHBIX  CBA3EH
MEXKIY CTPOCHHEM H  IKU3HEICATCIbHOCTHIO,
CTPOEHHUEM U Cpe/ioil OOUTaHUSI )KUBOTHBIX.
HaGmoienus 3a mporeccaMu >KU3HEIEATEIbHOCTH
KUBOTHBIX: JBHKCHHEM, IUTAHUEM, JbIXaHUEM,
MOBEJICHUEM, POCTOM U PA3BUTHEM — Ha MPHUMEpE
OJIHOKJICTOYHBIX W MHOTOKJIETOUHBIX >KMBOTHBIX
(uady3opun-Tydenbku,  maapHUM,  TOXKIEBOTO
YepBsi, MypaBbs, pblO, BOPOHBI U JP.).
UccnenoBanue moBefeHUs KMBOTHBIX (OC, MYEI,
MypaBbeB, pbIO, NTHUI, MICKONUTAIONINX) U
(GbopMyIIMpOBaHHE BBIBOJAOB O BPOXKICHHBIM H
MPUOOPETEHHOM MOBEICHUU.

OOcyxIeHne  pa3BUTUS  TOJOBHOTO  MO3ra
MO3BOHOYHBIX JKMBOTHBIX ¥  BO3HUKHOBEHUS
WHCTHUHKTOB 3a00ThI O IIOTOMCTBE.

W3ydeHue cTpoeHus silia U pa3BUTHs 3apoibliia
KYPHIIBIL. Onucanvie  OCHOBHBIX  JTarloB
OHTOT€HE3A.

PackpeiTe =~ MexaHW3Ma  CaMOBOCIIPOM3BEHHS
KJIETOK, CYIIIHOCTH MUTO03a M Mei03a

3.3

I[I)IX&HI/IG Y ) KUBOTHBIX

Jbixanue y KUBOTHBIX.
Hcnons3oBanue KHCIIOpOJa
KUBOTHBIMU. [Juddysusa. [Ipixanue
MOBEPXHOCTBIO Tena. JlpIxaHue y
JIBYXCIIOMHBIX KUBOTHBIX.
dopmupoBaHue JIBIXaTEJIBbHBIX
opraHoB. JlpixaHue B BOIAHOH cpene.
XKabpsl. JlpixaHue B Ha3eMHOU cpeJie.
JlpixaHue Tpy TOMOLIM  Tpaxew.
Jlerkue. OBoouusa  JbIXaTEIbHON
CUCTEMBI Yy TO3BOHOYHBIX >KMBOTHBIX

OOcyxxneHne MPUYMHHOCIEICTBEHHBIX  CBS3CH
MEXIYy CTPOEHHEM M  KU3HEICSATEIbHOCThIO,
CTPOCHHUEM H CPEZION OOMTaHUS )KUBOTHBIX.
HaGnronenus 3a mporeccaMu sKU3HEAESTEIbHOCTH
KUBOTHBIX: JBW)KEHHEM, IHUTAHUEM, IbIXaHUEM,
MOBEJICHUEM, POCTOM U pa3BUTHEM — Ha MpHUMeEpe
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX IKHBOTHBIX
(undyzopun-tydensku,  gapHUM,  JT0XKIEBOTO
4YepBsi, MypaBbsi, pbIO, BOPOHEI U JIp.).
HccnenoBanue MoBeNeHHsI KUBOTHBIX (OC, M4Yed,
MypaBbE€B, pbIO, MNTHUI, MJICKONUTAIONNX) |
¢dbopMynUpoBaHUE BBIBOJOB O BPOXICHHBIM U
PHOOPETEHHOM MOBEICHUU.




OOcyxneHue  pa3BUTHS ~ TOJOBHOTO  MO3ra
[IO3BOHOYHBIX JKMBOTHBIX ¥  BO3HUKHOBEHHS
MHCTUHKTOB 3a00ThI O IOTOMCTBE.

N3yuenue cTpoeHMs sAiL@a U pa3BUTHA 3apOAbIIIa
KYpPHLIBI. Onucanve  OCHOBHBIX  OJTalOB
OHTOI'€HE3a.

PackppiThe = MexaHM3Ma  CaMOBOCIPOU3BEHMS
KJIETOK, CYIIHOCTH MUTO03a U MEH03a

3.4

Brinenenue y
JKUBOTHBIX

Boinenenne y xuBoTHbIX. OcMmoc.
Ocmotnueckoe naBieHue. CTpoeHHe
BBIJICIUTEIIBHOM CHCTEMBI y
JKUBOTHBIX. OBoronus
BBIJICIUTEIIBHOM CHCTEMBI y
KUBOTHBIX. BplenurenbHas cuctema
He(pUIUATBHOTO THIIA.
[IpoTonedpuanansHast
BbIJICJIUTEIIbHAS
MertaneppuauanbHas
BblleNUTENbHAs — cucTteMa.  CBs3b
CTPOCHHUS BBLICITUTEIIBHON CUCTEMBI C
TUIIOM MOJIOCTH Tena.
BoigenuTenbHble CUCTEMBI aKTUBHOTO
TUNa.  ManblnurueBble  COCYbI.
OBONIOIUS TMOYEK Y TMO3BOHOYHBIX
AKHUBOTHBIX

CHUCTCMA.

OO6cyxneHne NPUYUHHOCIEICTBEHHBIX  CBs3Ei
MEXIYy CTPOCHHEM W  IKU3HEICATCIbHOCTHIO,
CTPOEHHUEM U Cpe/ioil OOMTaHUS JKUBOTHBIX.
HaGmotenus 3a mporeccaMu JKU3HEIEATEITbHOCTH
JKUBOTHBIX: JIBJKEHUEM, IHTAHUEM, JIbIXaHUEM,
MOBEJICHUEM, POCTOM W PA3BUTHEM — Ha TIPHMEpeE
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX >KUBOTHBIX
(wady3opun-TydQenbkn,  maapHUHM,  TOXKIEBOTO
4YepBs, MypaBbs, PbI0, BOPOHBI U Jp.).
UccnenoBanue moBefeHUs KMBOTHBIX (OC, M4EI,
MypaBbeB, pbIO, NTHUI], MIEKOMUTAIONINX) |
(GbopMyIMpOBaHHE BBIBOJAOB O BPOXKICHHBIM W
MPHOOPETEHHOM MOBEACHUU.

OOcyxnenne  pa3BUTUA ~ TOJOBHOTO  MO3ra
MO3BOHOYHBIX JKMBOTHBIX W  BO3HUKHOBEHUS
WHCTHUHKTOB 3200THI O TIOTOMCTRBE.

W3ydeHue cTpoeHus sila M pa3BUTHS 3apoibliia
KYPHIIBIL. Onucanvie  OCHOBHBIX  OTarloB
OHTOT€HE3A.

PackpeiTHe  MexaHW3Ma  CaMOBOCITPOM3BEHHS
KJIETOK, CYIIIHOCTH MUTO03a M Mei03a

3.5

Omnopa w JABWXKEHUE Y
YKUBOTHBIX

Omopa W JABMXKEHUE Yy KUBOTHBIX.
Opranel  OBMKEHMSIT Yy  KIJIETKH.
I'mapocraTnyecknii CKEJIET.
Hapyxublii  ckener. BHyrpeHHUM
ckeneT. POpPMHPOBAHHE PHIYAKHBIX

OOcyxneHne NPUYUHHOCIEICTBEHHBIX  CBs3eH
MEXIY CTPOCHHEM M  JKU3HEHCATEIbHOCTBIO,
CTPOEHHUEM U Cpe/ioil OOUTaHUSI )KUBOTHBIX.

HaGnronenus 3a mporeccaMu KU3HEASSITeIbHOCTH
KUBOTHBIX: JIBHDKCHHEM, IHTAHUEM, JBIXaHUEM,




KOHEUHOCTEH, TpaBWJIO  pblyara.
OBoNIOIMS  OIOPHO-JIBUTATEIbHOM
CHUCTEMBI Y TTO3BOHOYHBIX KHUBOTHBIX.
Crpoenue MblIil. J[BrxkeHue B BOJE.
IInaBanme. BriTankmBaromas cuia.
[InaBarenpHble My3bIpU. [[BUKEHHE B
Ha3eMHO-BO3ayIIHOW cpene. Iloser.
IlonbeMuast cuna. Pa3iaudHbIC THIIBI
roJieTa

IIOBEJICHUEM, POCTOM U pa3BUTHEM — Ha MpPUMEpE
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX IKHBOTHBIX
(uady30pun-Tydenvku,  gadhHUHA,  JTOKICBOTO
4epBsi, MypaBbs, pbI0, BOPOHBI U Ip.).
HccnenoBaHue IoOBeIEHHs JKUBOTHBIX (OC, ITYed,
MypaBbeB, pBIO, MTHI, MICKONUTAOINX) H
(dbopMynupoBaHUE BBIBOJAOB O BPOXICHHBIM U
IIPUOOPETEHHOM MTOBEACHUU.

OOcyxneHne  pa3BUTUS ~ TOJOBHOTO  MO3ra
MO3BOHOYHBIX  JKMBOTHBIX W  BO3HUKHOBEHHS
MHCTHUHKTOB 3a00TbI O IOTOMCTBE.

N3yuenue cTpoeHMs fAiLa U pa3BUTHUSA 3apOAbIIIa
KYpUILBL. OnucaHue  OCHOBHBIX  JTaIlOB
OHTOI'€HE3a.

PackpbiTHe ~ MeXxaHM3Ma ~ CaMOBOCIHPOM3BEHHMS
KJIETOK, CYIIIHOCTH MUTO3a U MEH03a

3.6

Perymnsauus
JKHA3HEIEATEIbHOCTH
SKUBOTHBIX

y

Perymlum[ KHU3HCOACATCIIBHOCTH

y O6CY)K,Z[€HI/I6 INPpUYIUHHOCIICACTBCHHBIX CBsI3eH

KUBOTHBIX. HCpBHaﬂ U TyMOpajlbHasA| MCXKIAY CTPOCHHECM H KU3HCACATCIBHOCTLHIO,
perymsuus.  OcoOeHHOCTH  HEpPBHOM| CTPOCHHEM U Cpefoi 0OUTaHUS )KMUBOTHBIX.
pETYJISIUN. Hubdysnas HepBHas| HabGmonenus 3a MpOLECCaMU

cucrema. [l'anrmmu. LlenTpanbHas

1| KU3HCACATCIIBHOCTH J»XHWBOTHBIX: ABHIXCHHCM,

nepmbepnqecxaﬂ HECpBHAaA CUCTCMA.| IMTAHUCM, JbIXaHUCM, IMOBECACHHUEM, POCTOM U
I_Ie(banmauml. 3BOJ’IIOI_II/I$I HepBHOﬁ Pa3BUTHEM — Ha MNMPUMCPE OJHOKIICTOUHBIX H

CHUCTCMBI

MHOTOKJIETOUYHBIX  JKUBOTHBIX (MH(QY30pUU-

y ITO3BOHOYHBIX KHUBOTHBIX.| TyQenbkH, AadHUM, JO0XKIEBOTO  4YepBs,
I'opmonanbHas perynsuus. OcoOEHHOCTH| MypaBbsl, pblO, BOPOHBI U Ip.).
ropMoHaneHOU  perymauuu. Ilpumepsl| McciaenoBanue TmoBeleHUs KHUBOTHBIX (OC,

HEPBHOM M TOPMOHAJIBHOM PETYJIALINU

T4YeJ, MypaBbeB, PbIO, ITUII, MIEKOMATAIOIIINX )
1 (HOpMyIIHPOBAHHE BBHIBOJAOB O BPOXKICHHBIM
¥ IPUOOPETEHHOM TIOBE/ICHUH.

OOcyxeHue pa3BUTHUS TOJIOBHOTO MO3ra
MMO3BOHOYHBLIX JKMBOTHBIX M BO3HHUKHOBEHUS
HHCTUHKTOB 3a00THI O ITIOTOMCTBE.

N3yuenne cTpoeHmst sWa W Pa3BHUTHSA




3apoAbllla KYpPHUIIbI. OnuncaHne OCHOBHBIX
OTaIlOB OHTOI'CHE3A.
PaCKpLITI/Ie MCXaHU3Ma CaMOBOCIIPOMU3BCHUA

KJIETOK, CYIIIHOCTH MUTO3a U MEH03a

HToro 4acos 1o teme 18
4. PazHooOpa3ue ;KUBOTHBIX
4.1 | JIByxcioiiHble u 4 Tun Crpekarorniue, BrisiBnenne XapaKTEPHBIX MPU3HAKOB,
TPEXCIIONHBIE KUBOTHBIE i Kumeunononoctaeie. OCOOEHHOCTH| CTPEKAIONIUX: CHOCOOHOCTh K pereHepaiuu,
U UX  OCOOEHHOCTH. KJIETOYHOM OpraHu3alMy. DNHUAEPMUC H| MOSBICHUE HEPBHOM CETM U B CBSI3U C 3TUM
JIByxcioitHbie ractponepmuc. CTpekaTenbHbIe KIETKH. | pedIeKTOPHOTO MOBEACHUS U JP.
JKUBOTHBIC JKU3HEHHBIN HUKI CTPEKAIOIINX. YcranaBiauBanue B3aMOCBSI3U MEXIY
®opmupoBanue Meaysbl. JKU3HEHHBII| OCOOEHHOCTSAMU  CTPOCHHS  KJIETOK  Tela
UK COU(DOUAHBIX ¥ THIPOUIHBIX| CTPEKAIOMUX U UX (PYHKIIHSIMH.
Meay3. PackpeiTie pomu 6ecrosoro U MOJIOBOTO
Kopaiib. Pa3MHOXKEHHUS B KU3HU CTPEKAOIIUX.
Jlabopamopuvie u  npakmuueckue| OObsCHEHNE 3HAYCHUS CTPEKAIOIUX B IPUPOJIE
paodomot. U KM3HM uenoBeka. lccrnenoBanue ctpoeHus,
N3yuenne CTpOECHUS Y| TIepeABUKEHUS U TUTAHUS TUAPHI
KHU3HEICSATEIbHOCTU THJIPHI.
N3yuenne XUMHYECKOTO cocTaBa
CKeJeTa KOJOHUAIbHBIX KOPAIJIOBBIX
MOJIUTIOB
4.2 | TpexcnoiitHbie 1 dopMupoBaHue II0JIOCTH Tena.| BeisiBiaenue XapaKTePHBIX IIPU3HAKOB
JKUBOTHBIE OcoOenHoct ¥ (GYHKIMM BTOPHUYHOM| TPEXCIOWHBIX KUBOTHBIX. UccnenoBanue
nosioct Tena. OpraHbel BbIIETICHUS:| IPU3HAKOB  MPUCHOCOOJEHHOCTH K  Cpele
NpoTOHEPpUIUM U MeTaHePPUIUU.| OOUTAHUS TPEXCIONHBIX ’KUBOTHBIX,
OOmwmii MmIaH CTPOCHHsI TPEXCIOWHOTO apryMEHTHPOBAHHE 3HAYEHUS
AKHUBOTHOr0. OCOOEHHOCTH OpraHU3allK| MPUCIOCOOIEHHOCTH
TPEXCIONHBIX KUBOTHBIX.
bunarepanbHas (IBYCTOpOHHSIS)
CUMMETPHSI.

HepBI/I‘{HOpOTHC JKHBOTHBIC.




TpoxodopHbie XUBOTHBIC. JIMHsIONTHE
KUBOTHBIE. BTOpUYHOPOTHIE )KUBOTHBIE

4.3 | Tun I1nockue yepBu OcoOeHHOCTH  OpraHM3aluu  IUIOCKUX| BBIABICHHE XapaKTEepHBIX MPHU3HAKOB IIOCKUX
yepBed  HAa  NpPUMEPE  MOJIOYHOM 4YepBeH.
maHapuu. CrtpoeHue 1oOkpoBoB M| OmpezeneHue MO BHEUIHEMY BUIY, CXEMaM M
KOKHO-MYCKYJIBHOT'O MEIIKA.| OIUCAHUSAM MPEACTABUTENEH IUIOCKMX YepBEil.
[Tapenxuma. Crpoenue, VccnenoBanue npu3sHaKoB MPUCIIOCOOIEHHOCTH
MUIIEBAPUTEIbHON, BBIICIUTEIBHOW U| K Cpele  OOMTaHHMs  IJIOCKUX  YepBeW,
HepBHOM  cucteM. IIpucnocobnenue| apryMeHTHpOBaHUE 3HAYEHUS
IUIOCKMX  dYepBed K  Mapa3uTU3MYy.| PUCHOCOOIECHHOCTH.
CocapLIIuKH. Ku3HeHHbIH UK AHalM3 W OICHMBAaHWE BIHMAHUA (DAKTOPOB
MEYEHOYHOI'0 COCaJbUIMKA. JIEHTOUYHBIE| PUCKA HA 3/I0POBbE YEIIOBEKA, IPEAYIPEXKICHHE
yepBU. JKHW3HEHHBIM LHMKI I[IUPOKOIO| 3apa)KeHUs IUIOCKUMU YEpPBIMU
JIeHTella ¥ OBIYbero (CBHHOTO) IICTTHS.
Hpyrue MIpEICTaBUTENN
MapasUTHUYECKUX  IUIOCKMX  4YepBeH.
[Tpodunaktuxa 3a00JeBaHUI,
BBI3bIBAEMBIX INIOCKUMH YEPBSIMHU.
Jlabopamopuvie u  npakmuuecKkue
padombol.
N3yuenue KHU3HEAESITEIbHOCTH,
BHEIIHETO M BHYTPEHHETO CTPOCHUS
MIPECHOBO/IHBIX MIJIOCKUX YepBEH.
N3ydyeHne cCTpoeHMsI Napa3sUTHYECKUX
IUIOCKMX  4YepBed  HA  BJIAXKHBIX
npenapaTax

4.4 | Tun Kpyrnble uepBu OcoOeHHOCTH OpraHu3aluu  KpyIUbIX| BbIsiBIEHHE XapaKTEpHBIX NMPU3HAKOB KPYIJIBIX

yepeell. CTpoeHHE KpPYIVIBIX 4YepBEl Ha
IpUMepe  YelOBEYEeCKOM  acKapuiabl.
I1oKpOBBI M KOKHO-MYCKYJIBHBIM MELIOK
HEMAaTO/I. JInHbKa. Ctpoenue Hu

4yepBei.

Omnpenenenrve Mo BHEUIHEMY BHJy, CXeMaM H
ONMCAHUAM NPEICTABUTENEH KPYTJbIX UYEPBEH.
VccnenoBanue NpU3HAKOB MPUCIIOCOOIEHHOCTH




(YHKIIMOHUPOBAHHE CHCTEM OpPraHOB
HEMATO/I. KuzHeHHbII LIUKJI
YeJI0BEYECKON acKapH/Ibl.
Jlabopamopuvie u  npakmuuecKkue
pabomul.

N3yuenue cTpoeHus 4ea0BeUeCcKOi
(cBUHOI) acKapu bl

K cpeae oOuTaHUS y KpYIVIBIX 4epBeil,
apryMeHTUPOBaHHUE 3HAYCHUS
MPUCTIOCOOTIECHHOCTH.

AHan3 © OLIGHWBAaHWE BIUSHUSA (PAKTOPOB
pHUCKa Ha 310pPOBBE YEJIOBEKA, IPEAYNPEKICHUE
3apa)K€HUs KPYTJIBIMU YEPBSIMU

4.5 | Tun KonbuaTsie uepBu 3 OcoOeHHOCTH OpraHu3alK KOJbYaThiX| BeiaBneHue XapaKTEepPHBIX IIPU3HAKOB
YepBel Ha NpPUMEPE JO0KIAEBOTO YEPBs.| KOJIbYAThIX YEPBEH.
CrpoeHne  MOKPOBOB M KOXHO-| OmpeneneHue 0 BHEIIHEMY BHIY, CXe€MaM U
MYCKYJIbHOTO  Memka. OpraHuszanus| ONUCaHUSAM IpeACTaBUTENEH KOJIbYaThIX
MOJIOCTH TeJa. Crtpoenue| uepBei. HccnenoBanue MPU3HAKOB
MUILIEBAPUTEIBHOM, KPOBEHOCHOM,| MPUCIIOCOOJICHHOCTH K Cpele OOUTaHus Yy
BBIJICJIUTEIBHOM W HEPBHOW CHCTEM. KOJbYaThIX YepBe, apryMEHTHPOBAHUE
Pa3smHOXeHME ~ KONMbYATHIX  YepBei.| 3HAUYECHUS MPUCIIOCOONIEHHOCTH. VccnenoBanue
Pa3zHo00pasue KoIp4YaThIX YepBEn. pedIIeKCOB TOKIEBOrO YEPBSI.
Jlabopamopuvie u  npaxkmuueckue| OO0CHOBaHME posu yepBein B
paodomot. 104YB000Opa30BaHUU
N3ydyeHne BHEIIHEr0O M BHYTPEHHETO
CTpoeHHs JoXaeBoro uepBsi. M3ydenue
BHEIIHETO M BHYTPEHHETO CTPOCHUS
MEIUIIMHCKONA  IUSBKH. N3yuenue
CTPOEHMS] MHOTOLIETUHKOBBIX YEPBEM

4.7 | Tun YneHuctoHorue 12 Ocobennoctu opranu3anuu, BersaBienue XapaKTEPHBIX MPU3HAKOB
YJIEHUCTOHOTHX. [Inan CTpOEHHMs| NpEACTaBUTENEH THIIa YIIEHUCTOHOTHE.
YIEHUCTOHOIOro KMBOTHOrO. Penykmus Omnucanue MIPEACTABUTENIEH KJIaCCOB

BTOPUYHOW TIIOJIOCTU Te€Jia: NPUYUHBI U
nocnencTeus. Pasznenenuwe Tenma  Ha
ornenbl. KOHEYHOCTH YJIEHUCTOHOTHX.
Crpoenue u GyHKIIMOHUPOBAHUE CUCTEM

OpraHoB YJIICHHUCTOHOTUX. OpF AaHBbI
YYBCTB YJIICHHUCTOHOTI'UX. OcHOBHBIE
TpyHIibl YICHUCTOHOTHX.

Knacc PakooGpasnbie. CrtpoeHue u

(PakooOpasnsle, [laykooOpasusie, Hacexombie)
Mo CcXeMaM, HW300pakeHUsIM, KOJUICKIUSM.
VccnenoBaHre BHEIIHErO CTPOEHUS MaliCKOTO
’KyKa, OIMCaHHWEe OCOOEHHOCTEH ero CTPOCHUS

Kak NPEACTAaBUTENS  Kjacca  HACEKOMBIX.
OOcykxneHne  pa3HbIX  THUIOB  Pa3BUTHS
HAaCEKOMBIX

C UCIIOJIB30BAHHUEM KOJUICKOUOHHOT'O MaTCpHrajia




Mopdoorus pakoodpa3HbIX Ha IpUMeEpe

pedHoro paxa. Paznoobpaszue
PaKkooOpa3HBIX.

Knacc IlaykooOpasusie. CtpoeHue u
MopdoIoTHs MayKooOpa3HbIX Ha
npuMepe nayka-KpecTOBHKA.
PazHooOpasue maykooOpasubix. Kiacce
Hacekombie. CTpoeHue ¢ BHEUIHSA

Mopdoitorus HaceKoMbIX. KoHeuHocTr n
POTOBBIE arapaThl HACEKOMBIX.
JKU3HEeHHEBIN UK HACEKOMBIX.

Hacexkomsble c HEIOJIHBIM
IIPEBPALLICHUEM.

Hacexkomble C ITONHBIM NIPEBPALIEHUEM.
Kykonxka. OcHOBHbIE OTPSABI
HaCEKOMBIX c HEIOJHBIM
IIPEBPALLICHUEM:

[Ipssmokpbuible,  [lody’KeCTKOKpBLIBIE,
Bumm u ITyxoensl. OTpsiapl HACEKOMBIX C
MTOJIHBIM IIPEBPALLCHUEM:
XKectkokpsiible, IlepenoH4aToKpbLIbIE,
JBykppuibie, Yemyekpouible, bioxu.
Jlabopamopuvie u  npakmuueckue
paodomel.

N3yueHne BHEIIHEr0 CTPOEHUA H

KOHEUHOCTEH pakooOpaszHbix. M3yuenue
BHYTPEHHET0 CTPOEHHS pakooOpa3HOTo.
N3ydeHnue ctpoeHuss poTOBOTO ammapara
U KOHEYHOCTeW Hacekomoro. M3yuenue
BHYTPEHHETO CTPOEHUS HACEKOMOTO.
N3yueHne BHEIIHETO CTPOEHUA U
OHMOJIOTMM HACEKOMBIX Pa3HBIX OTPS/I0B.
Onpenenenne npeAcTaBUTENeH
pa3IMYHBIX  OTPSIIOB M CEMEHCTB

Ha npuMepax 0abOYKM KamyCTHHUILBI, PBIKETO
TapakaHa W Jp., BBIABICHUE IPU3HAKOB
CXOJICTBA U Pa3IHyus.

YcTaHoBIIEHUE B3aUMOCBSI3U CTPOCHUS U 00pas3a
KHU3HU C YCIIOBUSIMU OOWTaHUA HA TNpUMEpe
IpeJIcTaBUTENEH KJjlacca HACEKOMBIX.
OO6cyxieHne 3aBUCUMOCTU 37I0POBbs YEJIOBEKa
oT YJICHUCTOHOTUX — MEPEHOCYHKOB
WH(]EKITMOHHBIX (kemieBoi sHuedanur,
MaJsipus M Ap.) ¥ NapasuTapHbIX (YECOTOUYHBIN
3yAeHb W [p.) 3aboneBaHMil, a TakXke OT

OTpaBJICHUS SITOBUTHIMU BEIICCTBAMHU
(TapaHTyn, KapakypT U Ap.).

Onucanre  MHOrooOpasusi  YICHHUCTOHOTHX.
OObscHeHUE 3HAYCHUS

YWICHUCTOHOI'UX B IMMPUPOAC U KU3HH YCJIOBCKA.

OBnamenne  mpuemMaMu  pabOTHI c
OMOI0rn4ecKon uHpOpManuei u ee
npeoOpa3oBaHue




HACEKOMBIX c
ONIPEACIUTENEH

HCIIOJIB30BaHUEM

4.8 | Tun XopmoBbie OcoOeHHOCTH OpraHu3auu XopaoBbix| Omnucanue CTPOCHUS u MPOIIECCOB
KHUBOTHBIX. HpI/ISHaKI/I XOPAOBLIX | )KU3HCACATCIBHOCTH KHUBOTHBIX rpymi
KUBOTHBIX: TJIOTKA C JKaOCpPHBIMH| aHAMHUN M aMHHOT.
miesasiMM,  XOpJa, HepBHas TpyOka, BriaBienue XapaKTEPHBIX IIPU3HAKOB
9H/IOCTUJIb,  TIOCTHATAIBHBIA  XBOCT.| CHCTEMATHYECKHX rpyII XOPIIOBBIX.
ITonocth Tema XOPAOBLIX KMBOTHBIX. I/ICCJICIIOBaHI/Ie CTPOCHUA JJAHOCTHHUKA Ha
[Moarun ['onmoBoxopmoBeie. CTpoeHHE M| TOTOBBIX  MHKpOIpenaparax. Onucanue
KU3HCACATCIIBHOCTD JJAaHIICTHUKA. MHOFOO6pa3I/I$I JKUBOTHBIX THUIIA XOpZ[OBI)IG.
Jlabopamopusle u  npakmuueckue| VlccienoBanue CTpOCHHS  JIaHLIETHUKA  Ha
pabombl. TOTOBBIX MUKpOITperapaTax
W3ydeHnne BHENIHET0O ¥ BHYTPEHHETO
CTPOCHUA JJAHOCTHHUKAa Ha
(UKCUpPOBaHHBIX MpenapaTax
4.9 | Pa3zHooOpasue u O6mmit 0030p crpoeHuss u paszpuTusi, Onucanue CTPOCHHUS " MPOIIECCOB
SBOJIIOIIHS TIO3BOHOYHBIX MO3BOHOYHBIX )KUBOTHBIX. JKU3HEJIEATENIbHOCTH MO3BOHOYHBIX )KUBOTHBIX.
JKUBOTHBIX CDOpMI/IpOBaHI/IC CKeJICTA. Koctu | Brigsnenue XapPaKTCPHBIX IIPU3HAKOB
XPSAIIH. MO3BOHOYHBIX

Ortnensl Tea ITO3BOHOYHBIX JKUBOTHBIX.
BucuepanbHblii U TYJIOBULIHBIA OTAEIBI.
OcHOBHBIE TPYIITIBI IMO3BOHOYHBIX
JKMBOTHBIX. becuenroctHEIe u
yemocTHOpoThle.  JKabGepHble — 1yrw,
(hopMUpOBaHHE YEMOCTEH.
OC0OEHHOCTH CTPOCHHS CUCTEM OPTaHOB
MO3BOHOYHOI'0 KHUBOTHOro. IlomocTh
tena.  [lumeBapurenbHas  cucTema.
Kposenocnas cucrema. J[IpixarenbHas
cucTeMa. MetaneppuauanbHas




BBIJICIMTENIbHAsT ~ cucTemMa  (TIOYKH).
HepBuas TpyOka. Otaensl HepBHOU
CUCTEMBI

4.10

Hanxkmacc Pei0bl

OCOOEHHOCTH CTPOCHHSI M OpPTraHU3aINH
pBIO Ha IpUMepe peuHoro okyHs. Yemrys
pBIO. Ckerner pHIO. CrpoeHue
MUIIEBAPUTEIbHOW, KPOBEHOCHOM U
BBIJICJIUTEIIBHON CUCTEM. [lpIXaHue Yy
pHbIO.

XKabpsl peIO W kaOepHBIA ammapart.
HepsHas cuctema pbi6. Opransl 4yBCTB
pb10. bokoBas nuHMs. XpsleBble PbIOBI.
OcobenHoctu CTPOEHUs u
XKu3HenesTenbHoCTH. KoCTHBIE PBIOHI.
Jlydemepble M JiomacTenepble pPbIOBI.
Jlabopamopuvie u  npakmuueckue
paoomol.

W3ydenne BHENIHETO ¥ BHYTPEHHETO
CTPOEHUS PHIOBI.
N3yuenue CKeJeTa
XPAIIEBBIX PHIO.
N3yuenune paznoobpasus poio.
OmnpeneneHue Bo3pacTa psld 1Mo yemrye

KOCTHBIX n

VccnenoBanne BHEIIHErO CTPOEHUS pbi0 Ha
IpUMepe IKUBBIX OOBEKTOB; BHYTPEHHETO
CTPOCHUS PbIO Ha BIAXKHBIX MpenapaTax.
BrisiBieHre XapaKTepHBIX MPU3HAKOB KOCTHBIX
pBIO.

YcTraHoBneHue B3alMOCBS3U BHEIITHETO
CTpOCHHS U cpeibl oOuTaHus peid (oOTekaemast
dbopma Tena, HATMYKE CIIU3H U Ip.).

Onmcanue TIAaBaTEIBLHOTO MY3BIPS PBHIO Kak
rugpocratuueckoro  opraa.  OObsicHeHHE
MEXaHU3Ma TOTPYKEHUS M BCIUIBITHS PBHIO B
BOJIHOM cpefie.

Omnwucanne mMHOrooOpasusi peid. OOoCHOBaHHE
poiu pbIO B MIPUPOJIE U )KU3HHU UETOBEKA.
Omnwucanue SKOJIOTUIECKUX TPYIIT PBIO.
ApryMeHTHpOBaHHE OCHOBHBIX MIpaBHII
MOBE/ICHUS B MPUPOJIE TIPU JIOBJIE PHIOBI (BpeMmsl,
MECTO U JIp.).

Onwucanue 3Ha4YeHUs PHIO B MPHUPOJE W KHU3HH
4eJI0BeKa
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BI)IXOI[ ITIO3BOHOYHBIX Ha

cyury. Am¢pubun,
3eMHOBOIHBIE

nim

[IpennoceIky BBIX0O/1a TIO3BOHOYHBIX HA
cyuy. DopMUPOBAHUE  PBIYAKHOU
KOHEYHOCTH. OCOOEHHOCTH CTPOEHUS U
opranuzaimuu  ampubuii Ha mTpuUMepe
TpaBsiHOW JnArymku. Ckener am@uOuid,
OT/EIbI MO3BOHOYHHKA.
[TumeBapuTenpHas cucrema y aMmpuOunid.
CrtpoeHre KpOBEHOCHOW CHUCTEMBI U
paszneneHue  KpoBu y  aMpuObuit
(apTepuanbHblii  KOHYC). JlpIXxaHue y
amubHil, poib YETIOCTHOrO amnmnapara.

BrisBnenne XapaKTEPHBIX MPU3HAKOB
MpeACTaBUTENEH Kiacca 3eMHOBOHBIE.
Uccnenoanue ckenera JSTymku. BeisiBiienne
4epT

MIPUCTIOCOOJICHHOCTH  3€MHOBOJHBIX KaKk K
Ha36MHO-BO3/YIIHOW, TaK M K BOJHOM cCpeae
obutanus. OnucaHue MPEACTaBUTENECH Kitacca
10 BHEIIHEMY BUY.

OO6ocHOBaHHE POJIM 36MHOBOJIHBIX B TIPUPOJIE U
JKU3HU 4eJlOoBeKa. APryMEHTHUPOBAaHUE MEpP IO
OXpaHe PeIKUX BUIOB 3EMHOBOIHBIX




KoxxHoe nrpixanue.

dopmupoBaHUE TYIOBUIIHBIX TMOYEK M
ux ocobennoctu. HepBHas cucrema.
Opranbl  uyyBcTB. JKU3HEHHBIA UK
ampuobwmii. T'omoBactuk. HeoTenus y
ampuOuit u perymsiuus meramopdosa.
OcHoBHBbIE TpynIbl aM(PUOHiA.
Jlabopamopuvie u  npakmuueckue
pabomul.

N3ydyeHne BHEIIHETO ¥ BHYTPEHHETO
CTPOCHHUS JIATYIIKU U TPUTOHA.
N3yuenue ckenera JATYIIKH.

N3ydyeHne WHAMBUAYAIBHOTO Pa3BUTH
36MHOBOJIHOT'O
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Amuuotel.  Penrwmm,
R0
[Ipecmbikaromuecs

[Ipucnocobnenus IIO3BOHOYHBIX
KUBOTHBIX K pa3BUTHIO Ha CyIIE.
3apojpliieBble  O0OJOYKM W HX
¢bynkuun. OCOOCHHOCTH CTPOCHHS U
OpraHM3alMy pPENTUINI Ha TIpuUMepe
npbeITKOM  Amepunbl. OcoOeHHOCTH
CKelleTa W KOHEYHOCTEH pPENTUIINM.
I'pyanas  kierka. JBrxenne y
penTwinii. IlumeBapurenbHas cucrema.
KposeHnocHas cucTema. Kpyru
KpOBOOOpAIIeHUs U pa3/ieJIieHHe KPOBU B
KenyJouke cepaua. JIpIxaHue penTHInim.
@opMHUpOBaHUE Ta30BBIX IIOYEK M HX
0COOEHHOCTH. Hepsnas cucTema.
Opranel  uyBcTB. PazMHOXeHHE U
pa3zButue penTwinii. OCHOBHBIE TPYIIIBI
penTuiaui. Jlabopamopnuie u
npakmuueckue padoomaol.

N3ydyeHne BHEIIHEr0O UM BHYTPEHHETO
CTPOCHHUSI SILIEPHIIBL.

BersBiienue XapaKTepHBIX IPU3HAKOB
npeacrasuTenei kinacca IIpecMsikaronmecs.
Onucanue 4epT IpUCIOCOOTIEHHOCTH
MMPECMBIKAIOIINXCs K BOBILYIHHOHa?;eMHOﬁ
cpeze.

CpaBHeHI/Ie 3€MHOBOAHBIX U MPECCMBIKAIOIINXCA
[0 BHEUIHMM W BHYTPEHHHUM IIpU3HAKaM.

ObocHoBaHMe OTpaHUYEHHOCTHU
pacrpocTpaHeHHs 3€MHOBOJIHBIX U
npecMbIKaonmxcss B npupoge.  Onmcanue

MHoOrooOpasus kiacca I[Tpecmbikaronmxcs.
Omnpenenenne poiau  MNPECMBIKAIOIIMXCA B
IIPUPOJIE U )KU3HU YEIIOBEKA.
ApryMEHTHPOBAaHHE MeEp II0 OXpaHE PEAKUX
BuJ0B [Ipecmbikaromuxcs




N3ydenue ckenera simepunibl. M3ydenue
pa3HoO0pa3usi MPECMBIKAFOIIUXCS

4.13

IITuner

Oco0OeHHOCTH CTPOCHUS M OpraHU3aIUU
NTHI] HA TIPUMEPE CU30TO TOy0sl.
[IpucnocoOseHus NTULL K TOJIETY.
Ilepps. Pa3zButume mepa, CTpyKTypa
nepseB. Tunbl nepbeB. OCOOCHHOCTH B
CTpoeHHM cKenera. lleBka, mpsoKka.
®opmupoBanue kwisa. OcoOeHHOCTH
CTPOCHHUsI IHILEBAPUTEIBHON CHCTEMBI.
CrpoeHrne  KpPOBEHOCHOW  CHCTEMBI.
Pasnenenne kpoBu B cepaue. Kpyru
KpoBooOparnienus y ntuil. OcobeHHOCTH
JIbIXaTeIbHOM CUCTEMBI. Bo3nyniHeie
MEIIKM U napabponxu. MexaHu3m
IBOMHOrO JpixaHus. CTpoeHrue HEPBHOI
CUCTEMBI.

Pa3Butne mozxkeuka. OpueHTanust NTULL.
Opransl qyBCTB. BripenurensHas
cucrema.

PasButne ntun. Ctpoenue sina.
dopmupoBaHue SHIEBBIX 000JI0UEK.
IToBenenue nrun. TokoBaHue.
®opmupoBanue rue3n. Jlabopamopnwie
u npaxmuyecKkue padomol.

N3yyeHne BHEMIHEr0O UM BHYTPEHHETO
CTPOEHMS IITHULL.

N3ydeHue ckenera NTUILIBL.

W3ydyeHne  BHEIIHET0  CTPOEHUs U
IIEPHEBOI0 MMOKPOBA IITHULL.

N3yuenue  crpoeHus  sgiua  ITHIIL.
Omnpenenenue NTHUI[ C HCIOIb30BaHUEM
ONPEACIUTENEH

Onucanue BHEIIHETO U BHYTPEHHETO CTPOCHHS,
MPOIIECCOB KHU3HEIEATSIILHOCTH OTHII.
HccnenoBaHre BHEIIHETO CTPOCHUS NTHI[ Ha
pa3gaToyHoOM Martepuaie (mepbsi: KOHTYpHBIE,
MyXOBbIE, IIyX); OCOOEHHOCTEH  CTPOCHHS
CKeJera MTHIl.

OOcyXIeHre YepT MPUCTIOCOOIIEHHOCTH MITHIL K
nosiery. OOOCHOBaHUE CE30HHOTO MOBEICHUS
TITHII.

ComocraBnenue CHCTEM OpTaHoB,
MPECMBIKAIONIUXCS M TTHII, BBISBICHHE OOIINX
yepT crpoeHus.  OnucaHue HKOJOTHYECKUX
IPYIII TTHII.

OOocHOBaHME POJIM NTHLl B MPHUPOJE U KHU3HH
YeJI0BeKa.

Omnwucanne mep mo oxpaHe nruill. OBianeHue
npuemMamMu  paboThI ¢  Ouonoruyeckon
nH(popmMalren U ee npeodbpazoBaHue

4.14

MiexonuTarolme

Oco0eHHOCTH CTPOEHUS M OpraHU3aLUN

BrisBnenne XapaKTCPHBIX IIPHU3HAKOB




MJICKOTUTAIOIIUX HAa IMPUMEpPE TOMOBOM
MBIIIH. DopMHUpOBaHHE LIEPCTH.
Crpoenue  Bosoca. Tumel  BoJoC.
CanpHple M 1OTOBBIE JKene3bl. CKeneT
MJICKOTTUTAIOIINX. OcoGenHoctu
CTPOEHMSI CKeJleTa KOHEUHOCTe. 3yOHas
cuctemMa. CBsi3b 3yOHOM CHCTEMBI C
TUTIOM MUTAHUSI.
PaznooOpasue 3yOHBIX
[InmeBapurenpHas cucreMa
MJICKOTIUTAIOIIIUX. OcobenHoctu
CTPOEHHMSI MUIIEBAPUTEIBHON CUCTEMBI Y
PACTUTENBHOSIIHBIX ~ MJIEKOMUTAIOIIUX.
CtpoeHue  KpPOBEHOCHOM  CHCTEMBI.
Kpyru kpoBooOpamenus. JlpixarenbHas
cucrema. Crpoenue JIETKUX,
anbBeoJsipHOe  nbixaHue. Juadparma.
TynoBumHbie MOYKH W HE(POHBI
MJIEKOITUTAOIIHX. Ocobennoctu
HEpPBHOW CHCTEMbl MJIEKOIUTAIOUIMX.
Opransl 4yBCTB.

Pa3BuTHe MIEKONMUTAIOMINX.

CHCTEM.

dopmupoBaHue TUTAlICHTHI.
Oco0eHHOCTH TUIAlleHTapHOIO MUTAHUS.
Cucrema MJICKOTTUTAIOIINX.
[TepBo3BepH. CyMuaTtsbie
MJICKOTIHTAOIIIHE. [Tnanenrapusie
MJIEKOIIUTAIOIIIME. CoBpeMeHHas
CUCTeMa MJIEKOTTUTAIOIINX.

Jlabopamopuvie u  npakmuueckue

paoomepl.

N3ydyenune crtpoeHus udepena M 3yOHOI
CHCTEMBl PA3IUYHBIX MJICKONHUTAIOIINX.
N3ydenue pa3zHooOpa3us

Kjiacca MIIeKOITUTAOIIHE.
HccnegoBanue 0CcoOeHHOCTEH CKelleTa
MJIEKOITUTAIOIINX 0COOEHHOCTEeH  3yOHOU
CHCTEMbI MJIICKOIIUTAIOIIMX.

VcranoBneHue B3aHMOCBS3EH MEXKY
Pa3BUTHEM TOJIOBHOTO MO3ra MJIEKOMUTAOIIUX
A UX IIOBEIECHUEM. KnaccudumupoBanue
MJICKOMUTAIOIIMNX 10 OTpsigamM.  BrisBieHue
YepT MPHUCIIOCOOJEHHOCTH MIJIEKOIUTAIOIMNUX K
cpene obutanua. OmnucaHWe 3KOJIOTHYECKUX
TPy MIECKOMUTAIOIINX.

OOcyxIeHre poTu MIICKOITUTAIONINX B MPUPOC
W KU3HM 4YesioBeka. OmmcaHue Mep 1o oxpaHe
MJICKOITUTAIOIIHX.

JKHNBOTHBIX

OnageHue  npuemMamu  pabOThI c
OMOI0rn4ecKon uHpopmanuen u ee
npeoOpa3zoBaHue




MIJICKOIIMTAIOMIMX. I/I3y‘IeHI/IC CTPOCHHA
CKCJICTa MJICKOIIMUTAOIIMNX

Hroro yacos mo teme
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5. 3BOJ’IIOIII/IH H 3KO0JIOI'us ’)KUBOTHBIX

5.1

:‘)BOJ'IIOHI/IH H 3KOJIOIusa
KHUBOTHBIX

OBosronus 0eCrI03BOHOYHBIX
KUBOTHBIX.
DOBOJIIOLIUS XOPOBBIX )KHUBOTHBIX.
Cpena oOuTaHuss ¥ SKOJOTUYECKAS
HULIA. DKoJoru4eckue baxTopsbl.
Abuortnueckue, OuoTHuYeCcKue u
aHTPOIIOTeHHbIE (PAKTOPBI.
OCHOBHBIE ~ DKOJIOTUYECKHE
3aKoH ONTUMYMaA.
JIUMUTHPYIOIIETO
dbakropa. 3akoH
UHIUBUAYAIBHOCTH
[IpucnocoOiaeHns opraHu3MoB.
Bognas cpena oOuTaHus.
XapakTepucTuka BOJHOMU cpensl.
[InotHocTh M TemmepaTypa  BOJBI.
ConeHocTh BOJJOEMOB.
PactBopumMocTh KHUCI0poaa u
YIJIEKUCIIOro Ta3a B Boje. Mopckue
opranusmsl. [11aHKTOH, HEKTOH, OEHTOC.
OCOOEHHOCTH CTPOEHMS TUIAHKTOHHBIX
OpPraHU3MOB.
[Ipucnocobnenus K KHU3HH B TOJIIE
BOJIBI.

[TapasuTyeckue IUIOCKUE, KPYIJIBIE,
KOJIbYaThle YEPBH.
[TapazuTHueckue YWIEHUCTOHOTHE.
dopMupoBaHUE MPUCOCOK U KPIOYBEB.
@opMHUpOBaHUE IIJIOTHBIX IOKPOBOB.

3aKOHBI.
3akoH

3KOJOTHYECKOH
BUIOB.

Onucanue cpen  oOWUTaHMs, 3aHMMAEMBIX
KHUBOTHBIMH, BBISIBJICHUE YEPT
OpUCHIOCOOTIEHHOCTH  KHMBOTHBIX K cpelie
oOuTaHusl.

BeisiBieHue  B3auMOCBA3H
OPUPOJHBIX COOOIIECTBAX. VYcranoBneHue
B3aUMOCBSA3M  JKMBOTHBIX C  PacTeHUSIMH,
rpubamu, JMIIAHHUKaMH U OakTepusMu B
OPUPOAHBIX  COOOIIECTBAX: MLEMU U  CETH
NMUTaHWS, THIIEBbIC (TpoduUecKkue) YpOBHHU.
OnucaHue  KOMIIOHEHTOB  3KOJIOTHYECKOH
cucteMbl. OOOCHOBaHHE pOJIM JKUBOTHBIX B
HOPUPOAHBIX cooOlmiecTBax. BplsBieHUe YepT
MPHUCIIOCOOJICHHOCTH TITUI] U MIJIEKOMTUTAIOIINX
10 PUCYHKaM, Tabnuuam, pparmeHTaM GuiIbMOB
K cpeae oOWTaHUS (IKOJOTHUYECKHE TPYIIIBI
OTUIl W MIJIEKONUTAIOUIMX).  YCTaHOBJIECHUE
OCHOBHBIX 3aKOHOMEPHOCTEH pacipOCTpaHEHUS
KHUBOTHBIX I10 [UTAHETE.

OnucaHue >KUBOTHBIX NPUPOJHBIX 30H 3eMIIH

JKNBOTHBIX B

OcoOenHoctu CTPOEHUS u ouonoruu
OEHTOCHBIX OpPraHU3MOB. [IpecHoBOIHBIE
opranm3mbl.  [IpoOneMbl  OCMOpEryIsIuu.

[IpucrocoOnenuss OpraHW3MOB K JKH3HU B
MOPCKOM M TpPECHOM BoJe. BTOpHYHOBOIHBIE
opranu3mbl. @DOpMHUpOBaHWE TUUIABHUKOB U
IJIaBaTENbHBIX EPENOHOK.

HazemHuo-Bo3ayminas cpena oOuTaHus.
XapakTepuCTUKAa HA3€MHO-BO3JIYIIHON CpEAbI




Penykiusi CEHCOPHBIX OPraHOB U APYTHX
CHCTEM OpraHoOB.

/Jlemoncmpayuu  XUBBIX  KUBOTHBIX,
yyuerl, KOJJIEKIHM, pa31aTO4HOro
Marepuaia, MYJSDKEd W MOJEIeH,
TaONMUI, CIaiaoB, BUIACODUIBLMOB W
caiitoB  MHTepHeTa, MOKa3bIBAIOIINX
MPUCIIOCOOJICHHOCTh ~ JKMBOTHBIX K
YCIOBHUSM Cpelbl OOWTaHWs, IeNUd H
CeTWH  NHUTaHUS B JKOCHUCTEMaX,
pacrpocTpaHeHHe YKHUBOTHBIX B
MPUPOIHBIX 30Hax 3emuiiy,
reorpaguuecKkux Kapt (KHUBOTHBIH MUP
3emun).

Jlabopamopuvie u  npakmuuecKkue
paoomel.

W3ydenune npupoIHOro cooOmiecTsa:
COCTaBa U CTPYKTYPHI.

DKCKypceus WK BUAE0IKCKYPCHUSI.
Ce30HHBIE SBICHUS B KU3HH KHBOTHBIX

obutanusa. IINOTHOCTH M BIAXKHOCTH CpPEIBI.
Beixon xkuMBOTHBIX Ha cymy. IIpumepst
ajanTalMid K Ha3eMHBIM YCJIOBHUSAM OOMTaHUS.
dopMupoBaHue JIETKUX, MaJIbIIUTUEBbIX
COCYZIOB M KYTHKYJIBbl Y YJICHUCTOHOTUX.
@®opmupoBanue KoHeuHocTed. (OcobeHHOCTH
IBIXaHWS M BOJHOro OajaHca y Ha3eMHbIX
OpraHM3MOB. AjanTauuy K IOJIETy y ITHIL,
HAaCEKOMBIX M PYKOKpbUIbIX. IIpaBuio AsuieHa.
[IpaBuno beprmana.

IlouBeHnas cpeaa oOuTaHus. XapaKTepUCTUKA
NOYBEHHON cpenbl obutanus. OcoOEHHOCTH
CTPOCHUS u azanTtanun IIOYBEHHBIX
OpraHM3MOB. AJanTaluu KOJbYaThbIX 4YepBeH,
HAaCEKOMBIX M IIO3BOHOYHBIX JKMBOTHBIX K
NIOYBEHHOH cpeie 00uTaHusl.

OpranuszMeHHas cpena oOuTaHuUs.
XapakTepucTuka OpraHU3MEHHOU cpeasl
obutanusa. IlpucnocoOneHuss OpraHu3MoB K
napasuTusMy. B3anMOOTHOWIEHHsT Mapa3uT—
XO35IUH. [Tapa3uts! " apasuTOUIbI.
DKTOnapasuThl M 3HJO0NAPa3uTh

HToro uacoB o teme

6. ZKuBoTHEBIE U YeJI0BEeK

6.1 JKHUBOTHBEIE M YEIOBEK

KnonupoBanue xuBotHbix. Kierounsie,
XPOMOCOMHBIE n reHEeTHYECKHE
TEXHOJIOTUM B CO3/IaHUU HOBBIX MOPOJ
CETbCKOXO03SIHCTBEHHBIX JKUBOTHBIX.

3HayeHne JOMAIIHMX JKMBOTHBIX B
JKU3HU JeJoBeKa. JKuBoTHBIE
CEIbCKOX 03 CTBEHHBIX YTOJUU.
IItTunieBoacTBO. JKnBOTHOBOACTBO.
PacnpocTpanennbie UH(EKIINOHHBIS

PackpeiTie  OMOJOTHYECKMX  TEPMHUHOB H
MOHSATUIN: OJIOMAallTHUBAHHE, CEJCKIIUS, TOPOa,
UCKYCCTBEHHBIH OTOOp, CHHAHTPOMHBIC BUJIBI,
(heHOTHT, TEHOTHUII, OMOTEXHOJIOTHS, KJIETOYHAS
M TEHHas  WHXEHepus,  KIOHHUPOBAHUE.
OObsicHEeHNEe 3HAYEHUS JIOMAITHUX JKUBOTHBIX B
NpUPOJE U JKU3HU YEJIOBEKa. Onucanue
OCHOBHBIX MH(EKITMOHHBIX 3a0oneBaHUi
JKUBOTHBIX U OOOCHOBAaHWE TPUHIIUTIOB HUX




3a00J€BaHUs Y JOMAIIHUX XHBOTHBIX.
Onuzoorun. [IpuHIKIBI PODUITAKTUKH

u JICYEHHS pacIpoCTpaHCHHBIX
MH()EKIIMOHHBIX 3a00JIeBaHUil
JOMAIIHUX  JKMBOTHBIX. JKUBOTHBIE-
BpEIAUTEIH, METOJIBI 00pHOBI c

KNBOTHBIMH-BPEAUTCIAMU. Fopoz[ Kak
cpcaa OGI/ITaHI/ISI, COo3JaHHasA 4CJIOBCKOM.
CI/IHaHTpOHHBIe BUbI KNBOTHBIX.
Apanramus KUBOTHBIX B YCII0BHUAX
ropoza. BoccranoBnenue 4uCIEHHOCTH

PEIKHUX BUJIOB )KUBOTHBIX:
0co00 OXpaHseMble IpUPOIHBIC
teppuropun  (OOIIT). buochepnsie

pesepBathl. KpacHas KHUra >KUBOTHBIX
Poccun. Mepsr COXpaHEHUs u
BOCCTAQHOBJICHMsSI ~ KHMBOTHOI'O  MHpa.
Jemoncmpayuu  4dyyen, KOJUIEKLMH,
TabnuL, CcraigoB, BHUACOGUIBMOB H
caiitoB MHTepHeTa, MOKa3bIBAIOIIUX
OXpaHsAEMBIX u IPOMBICIIOBBIX
JKUBOTHBIX,  CIIOCOOBI  PBIOOJIOBCTBA,
OXOThI, AKKJIMMAaTH3allUd U Pa3BEICHUS

JIOMANTHUX  JKWUBOTHBIX,  >KABOTHBIX
CEIbCKOX 03 CTBEHHBIX YTOJIUH,
CIOCOOBI  OXpaHbl PEAKUX KUBOTHBIX,
MPUBJICYEHUS] M OXPaHbl KUBOTHBIX
ropoja.

Jlabopamopuvie u  npakmuueckue
pabomul.

H3yuenue HACEKOMBIX-BpEIUTEIIEH

CENBCKOXO035MCTBEHHBIX KYJBTYP.
HaGmtonenuss 3a nTuLaMu B TOpPOJICKOM
cpene

NpO(UIAKTUKY U JICUCHHUS.

O6ocHoBaHME METOJ0B OOPHOBI C KUBOTHBIMU-
BPEIUTEIISIMHU. Onucanve CHHAHTPOITHBIX
BUO0B 0€eCII03BOHOYHEIX n IIO3BOHOYHBIX
’KMBOTHBIX.

BrisBinenue 4CpT adalTaluu CHUHAHTPOIIHBIX
BUJIOB K TOPOJICKUM YCIIOBUSIM YKH3HH.
OOcyXaeHne BOIPOCOB CO3JIaHHSI MTUTOMHHKOB
JUIsl OE3IOMHBIX JKHBOTHBIX, BOCCTaHOBIICHHS
YHUCJIICHHOCTHU PEAKUX KHUBOTHBIX Ha
oxpaHsieMbIX Tepputopusix. OOcyxaeHue poiau
HAayKl O JKMBOTHBIX B  IIPaKTUYECKOHN
JEeATENIFHOCTH JIIOJied.  ApryMeHTHpOBaHHE
OCHOBHBIX IIpaBUJI MOBCIACHUA B IPUPOAC B
CBSI3U C OEPEKHBIM OTHOIIEHHUEM K XKHBOTHOMY




Hroro yacos no teme

OBIIIEE 102
KOJIMYECTBO
YACOB I1O
ITPOI'PAMME
9 KJIACC
HanmMeHnoBaHue
Ne KommuectBo
p | Pasnenos u TEM| o con [IporpammHoe conepxaHue OcHOBHBIE BUBI ACITCILHOCTH 00YJaIOIINXCSI
yueOHOro npeaMera
1. Beenenue
1.1 Bsenenue 1 Cucrema OMOJIOTMYECKUX HayK,| O3HaKOMJICHHE C CHCTEeMOM OHMOJIOTHYECKHX
M3Yy4alolllUX  4YeJlOBEKa:  ILMTOJIOrWs,| HayK O ueloBeke. PackpeiTHe CyITHOCTH HayK O
TUCTOJIOTHS, AMOpPUOJOTHUS, TEHETHKA, YeIIOBEKE (anaTommum, (dbuzmomoruu,
AQHTPOTIONIOTUSI, aHATOMUS  YEJIOBEKa,| aHTPOIOJIOTUH U JIP.).
¢duzmonorusi  4eioBeka W Jpyrue| YCTaHOBJICHHE B3aUMOCBS3U HAYK O YEIIOBEKE C

MEIULIUHCKUE HAYKH.
[Ipodeccun, cBsi3aHHBIE ¢ HayKaMu O
yenoBeke.  [lepcnekTuBbl  pa3BUTHS
3HaHUN 00 OpraHu3Me 4YeIOBEKE U €ro
CBA3SX €  OKpYXKAawIIed  Cpenou.
JleMoHcTpanus Ta0JIuII, CIIaiizIoB,
BugeopmIbMOB U caiitoB HMHTepHera,
MOKAa3bIBAIOIIUX Pa3HbIe OMOIOTUYECKUE
JUCIUIUIMHBI, CBSI3aHHBIE C W3YYEHHUEM
4yenoBeka, MpodeccHii, CBA3aHHBIX C
W3Y4YCHUEM OpraHu3Ma 4YeJoBeKa  H
MEIHUIMHON

npyrumu Haykamu. IlposiBieHue uHTepeca K
npodeccusM, CBS3aHHBIM C HW3yYeHHEM
yeioBeKa (onucanue npodeccuit)
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2. O0mmii 0030p KJIE€TOK M TKAHEH OPraHu3Ma 4yej10BeKa

2.1

OOMEH BeIIeCcTB Kak
OCHOBA YKA3HH YEI0BEKA

7

OOMeH BeleCTB KaK OCHOBAa JKHU3HU
yenoBeka. bBenKku, JTUIHIbI, YTIIeBOBI,
HYKJICHHOBBIE KHCJIOTBHI,
HU3KOMOJIEKYIISIPHBIE COeIMHEHMUS,
BKJIIOYasi ~ BUTAMUHBL. ~ XHMHYECKOE
CTpO€HHE, OCOOEHHOCTH U (YHKIUHU
0€eJKoB, JUIUJOB, YTJIEBO/IOB,
HYKJIEHHOBBIX KHCIIOT u
HU3KOMOJIEKYJISIPHBIX COEZIMHEHUH.
AT® — yHuBepcanbHas dHEpreTU4ecKas
BalmtoTa KjeTku. OOuiee MOHATHE O
karabonu3Mme (Ha ImpUMepe KIETOUYHOIO
JIbIXQHUS, HauuHas c
MOJITOTOBUTEIBHOTO JTarmna) "
aHabonmu3Me (Ha TpHUMEpe pa3IUYHbIX
OMOCHHTE30B, IIPOUCXOISIINX B KIIETKE).
CpaBHEHHE KIJIETOYHOTO JBIXaHUS H
Opoxenusi.  Perymsinus ~ GenKoBoOro,
YIJIEBOAHOTO,  JIUIMJIHOIO  OOMeEHa.
[Ipsimpie  w  oOpaTHBIE CBSI3U B
perymsuuu.  Ponms  depmeHTOB WM
TOPMOHOB B  TMporeccax  oOMeHa
BemlecTB. HapymieHuss OMOXMMHYECKUX
MPOIIECCOB B KJIETKE: aBHUTAaMHHO3HI,
nedexkTel B paboTe  ONpeaeneHHBIX
(hepMeHTOB U JIpyroe

HUccnenosanue
opraHusma.

XUMHNYCCKOI'O coCTaBa

BrlisiBIEeHME CYIIECTBEHHBIX IPU3HAKOB KJICTKU.
PackppiTHe TEpMHHOB M TIOHATHM: O€JKwH,
JUIWABI, YIJIEBOJBI, HYKJIEHUHOBBIE KHCIIOTHI,
BUTAMHHEI, OOMEH BEIIICCTB.

Onucanue
JeJI0BEKA.
ABUTaMHUHO30B,

KHU3HEACATEILHOCTH KJIETKH
Onpenenenue IIPU3HAKOB
TMIIOBUTAMUHO30B u

TUIICPBUTAMHUHO30B

2.2

I{utonorus

Hutonorus. MHoroo0Gpasue KJIETOK U UX
muddepeHIranms. OMOpHOHaIbHBIE
CTBOJIOBBIE KJIETKH, WHAYLUUPOBAaHHBIE
IUTIOPUIIOTEHTHBIE CTBOJIOBBIE KJIETKH,
CTBOJIOBBIE KJIETKH B3pPOCJIOIO YEJIOBEKA.

Onpenenenue

10 BHCIIHCMY BUIOY

(1300pakeHUsAM M CXeMaM) OPraHOMJIOB KJIETKH
yenoBeka. PackpbiTHe TEPMHUHOB U MOHATUH
«KJIETOYHOE SIZIPO», «XPOMOCOMBI», «TCHBI,

JACIICHUC u

TuddepeHIMpOBKa  KIIETOK,




Knerounsie koHTakThl. MoJeKyIsipHBIC
OCHOBBI OTBE€TA KJIETOK HA CHUTHAJBI.
ITonsatue xmneroynoii rubGenu. Jlumur

KJIETOYHBIX IeJICHUH, oo1ee
MpeJiCTaBlIeHHe O  CTapeHUH  Ha
KJIETOYHOM u MOJICKYJISIPHO-
OHMOJIOrNYECKOM YpOBHE. OO01ee
MOHATHE O PAKOBOW TpaHCHOpMAIUU
KJIETOK. Jlabopamopnoie u
npakmuueckue padomol.

[IpocmoTp ANEKTPOHHO-
MUKPOCKOITUYECKUX ¢dororpaduii

IpcIriapaToB CTPOCHUA KIICTKH n
MCKKJICTOYHBIX KOHTAaKTOB

«CTBOJIOBBIC KIICTKN»

2.3 | Tunsl TKaHel opraHu3zMa 8 Tunsl TkaHeil opranu3ma uyenoBeka: KimaccubuinupoBanue TkaHeld Ha OCHOBE UX
yeJioBeKa SMUTENNANbHAS, HEpPBHAs, MBIIICYHAs,| MPU3HAKOB. BrisBienre  OTIIMUUTEIBHBIX

COEIMHUTEIIbHAS TKaHU.| IPU3HAKOB Pa3JINYHbIX TKAHEH.
Xapakrepuctuka u  kiaccudukanuu| OOCy)IeHUE CBOWCTB BO30YIMMBIX TKaHEH.
snutenueB. HepBHas Tkanb: Heliponsl u| MccnenoBanue TUCTOJIOTMYECKHUX
Hedipornua. CrtpoeHue M (DU3MOJIOTHS| XapaKTEPUCTUK MPENapaToB pa3iIMuHbIX TKaHEH
HEWpOHA. [Torenman MOKOs 51
noreHuuan  neucrBus.  [IpoBenenue
HepBHOro ummynbca. Kmaccuduxamnus u
MeXaHU3Mbl pabOThl CHHAIICOB.
Helipomenuatopel M HMX peLENTOPHI.
Mpebimeunas TKaHb: CKeJIeTHas,
cepaeyHas u  rnagkas.  CtpoeHue
COKPaTUTEIHHOTO anmapara
MONEPEYHOITOIOCATHIX MBIIIILI.
MonexynspHbie MEXaHU3MBI
COKpaleHus: u paccrnadnenus. OTIugus
TJIaIKOU
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3. HepBHas cucrema

3.1

Hepsnas cucrema

Kimaccudukanuss HEpPBHOW  CHUCTEMBI.
Henrpanpnass u  nepudepuyeckas
HepBHas cuctema. CTpoeHHe HepBa,
000JI0YKH,  KJIacCU(UKAIMS  HEPBOB.
CrpoeHre CIMHHOIO U TOJOBHOIO
Mo3ra. @DYHKIMM OTAEJIOB CIIMHHOTO
Mmo3ra. IlpoBojsimue mnyTd CHMHHOTO
Mo3ra. AHATOMHs TOJIOBHOIO MO3ra:
IIPOAOJITOBATBIA  MO3I, CTBOJ MO3ra,
CPEIHMM, IIPOMEKYTOUYHBIM, IEepEeIHUN
Mo3r. CTpoeHHe MO3XKeuyka M KOpBI
0O0JIBIINX IOJIYIIAPUM. MYCKYJIATyphbl OT
MIOTIEPEYHOITI0I0CATOM. dusnonorus
BO30yJIMMOCTH U COKPAaTUMOCTH IJIaJIKOI
MBILIEYHON TKAHHU.

JlabopaTopHbie u MPaKTUYECKUE
paloTHI.
MukpockonupoBaHue IIperaparoB

OCHOBHBIX  TUIIOB  TKaHeUDyHKINH
OT/IEJIOB TOJIOBHOTO MO3Ta M HUX YacTeil.
YepenHOMO3roBbIe

u CITUHHOMO3TOBBIE HEPBBI.
CoMaruueckast 1 BereTaTUBHAsE HEpBHas
cucrema. LleHTppl coMaTH4ecKOW H
BEr€TaTUBHOW CHUCTEM B LEHTPAJIbHOU
HepBHOU cucteMe. PeduiektopHas myra.
Pednexroproe  kombro.  Heitponnas
cetb. Kiaccupukauuu  pedrexcos:
MOHO- u MOJIMCUHANITUYECKHUE,
0e3yCcII0BHbIE U YCIOBHBIE U JPYyTHE.
Posnb uccnenosanuii M.11. I1aBnosa.
QyHKIMOHAIbHBIE CHUCTEMBI IL.K.
AHoxuHa. Mcnonp3oBaHWe MpUHIUIIA

Omnucanne HEpBHOW CHUCTEMBI, €€ OpraHU3aluH
u 3HAYEHUS; LEHTPAJILHOTO u
nepudepuyeckoro, COMaTHYECKOT0 "
BEreTaTUBHOTO OT/EJIOB; HEHPOHOB, HEPBOB,
HEPBHBIX Y3JI0B; Pe()IEKTOPHOIIYTH; CIIMHHOTO
U TOJIOBHOTO MO3Ta, MX CTPOSHUS U (PYHKLUH;
HapylIeHHH B paboTe HEPBHOH CHCTEMBI; HX
POJH B peryisiiuy (U3UOTIOTHUECKUX (QYHKIIUH
opranuzMa.  OObsicHeHHE  pedIIEKTOPHOTO
OpUHIUIA  pabOThl  HEPBHOW  CHUCTEMBI;
OpraHHM3alUH TOJIOBHOTO M CIIMHHOTO MO3Ta, UX
GbyHKIHH; OTIMYUTEITHHBIX NPU3HAKOB
BETE€TaTUBHOTO W  COMAaTHYECKOTO  OTJIENIOB
HepBHOM cucTteMbl. CpaBHeHHE 0€3yCIOBHBIX H
YCIIOBHBIX Pe(IeKCOB.

HccnenoBanne OTHENOB TOJIOBHOTO  MO3Ta,
OONBIINX MONYIIAPUN YeoBeKa (10 MYJIsbKaM).
OO6cyxneHre HEpBHOW pEryisiliud MpPOLECCOB
KHU3HEEATeIbHOCTH OpraHu3Ma 4eJI0BeKa.
BrisiBieHne  mpuuMH - HapymieHHs — paboThI
HEpPBHOM CHUCTEMBI




paboThl HEUPOHHBIX cereit B
HCKYCCTBEHHOM MHTEIIJIEKTE.

Hapymienust paboTbl HEpBHOW CHUCTEMBI.
Heliponerenepaium HM  COBpEMEHHBIE
METONbl  UX  JiedeHHs.  VIHCYJBT.

JlekapcTaa, NpOXOISIIME M HE
MIPOXO/ISIITHIE yepes
reMaTodHIePaTnIeCKuit Oapwep.

MeTtonanl HUCCIIENOBAHUS MO3TOBOH
AKTUBHOCTH H  CTPOCHHUS CTPYKTYP
HEpPBHOU CHCTEMBI:
anekTposHIedatorpadpus, perucTparys
AKTUBHOCTH PA3JIUYHBIX OTJEJIOB MO3Ta,
MarHUTHO-PE30HAHCHAas  ToMorpadus,
KOMIThIOTEpHAs TomMorpadus.
WuTepdeiic MO3r-KOMIBIOTED.

Htoro yacoB 1o teme

4. CeHcOpHBIE CHCTEMbI

4.1 | CeHCOpHBIE CHCTEMBI

CtpoeHnue CEHCOPHBIX CHCTEM:
pelenTopsl, MPOBOJIIAS YacTh, OTAET
KOpbI, OCYIIECTBIAIOMUN 00paboTKy

nHpopMaLnH. Knaccudukanus
PELIENITOPOB: 9KCTEPOPELETITOPHI,
HMHTEPOPELETITOPHI, MPONPUOPELEHTOPHI,
MEXaHWUECKUE, TEMIEPATypPHBIE,

XUMUYEeCKue, OoJIeBbIE U JIpyrue
penentopsl. CoMaToceHCOpHAast CUCTEMA.
Crpoenue riasa. 3pUTeNbHbIE
perenTopsl  (MAJOYKU U KOJOOUKH).
Ou3nueckue W XUMHYECKHE OCHOBBI
BoclpusATHs cBeTa. UYepHo-Oenoe W
BeToBoe 3peHue. CTpOeHHE CeTYaTKH.
[IpoBenenue u 06paboOTKa 3PUTEIBHOTO

Omnucanue OpraHoB YYBCTB U OOBACHEHHE HUX
3HA4YCHMUS. OObsicHeHHE TyTed nepenadu
HEPBHBIX UMITYJIBCOB OT PELIENTOPOB A0 KJIETOK
KOpPBI OOJIBIINX MOTYHIapUi.

HccnenoBanue CTpoeHMsl IJaza M yxa Ha
MyJIsKax.

Onucanne OpraHoB PaBHOBECHS, MBIIIEYHOTO
YyBCTBA, OCSI3aHUS, OOOHSHUA U BKYyca.

AHanmu3 M OIEHMBAaHUE BIMAHUSA (DAaKTOPOB
pHUCKa Ha 37J0pOBbE YEJIOBEKA.

Onucanue mpuUMH 3a00J€BaHUN  OPraHOB
3peHHsT W CiyXa. Ob6ocHOBaHHE  MeEp
NpoUIAKTUKA HApYIICHUH OPraHoOB 3pEHUs U

ciyxa




curHanga. Akkomojanus. buHokymspHoe
3peHue. Hapymienus 3peHus © ux
MIPUYMHBI. 3abosieBaHus riiaza
(KOHBPIOHKTUBUT M JIpyrM€) U HX
npodunaktuka. CoOBpEeMEHHbIE METOJIbI
JIEUYEHUs1 HApYLIEHUHN 3peHus: JlazepHas
KOPpEeKIIHs, 3aMeHa XpycCTaukKa,
KJIETOYHAsl Tepanus, I[pOTE3UPOBAHUE
raza u apyrue. CTpoeHue HapyKHOTO,
cpenHero U BHyTpeHHero yxa. Koprues
opran. MexaHu3M  BOCHPHSATHS U
00paboTKu 3BYKOBBIX BOJIH. CBA3b
LIEHTpa CclyXa ¥ LEHTpa peuu.
Hapymenust cinyxa W UX HpPUYUHEL
3a0oneBaHus OpraHoB ciyxa (OTHT U
Ipyrue 3a00JIeBaHMUs) " ux
npodunaktuka. COBpeMEHHBIE METOJbI
JICYEHMs] HAPYLICHHM CiyXa: CIIyXOBOH
amnmapar, NpOTe3UpOBaHUE U JApYTHeE.
AHaroMus 51 ¢buznonorus
BECTHOYISIPHOTO anrmapara.
OronutoBeiit anmapar. Opranel BKyca,
OOOHSIHUS, MBIIIEYHOTO M  KOXKHOTO
YyBCTBA: AHATOMMSI M (U3HUOJIOTHS, UX

HapyILICHHUS.
Jemoncmpayusa pazO0OpHBIX Mojenen
ry1asa u yxa.

Jlabopamopuvie u  npakmuueckue
paoomepl.

N3ydenue crpoenust opraHa 3peHus (Ha
MyJISDKE W BJIQXHOM  IIpemapare).
N3yuenune ctpoeHus opraHa ciyxa (Ha
MyJsDke). M3ydeHue TI'MCTOIOTHYECKUX
MIpenapaToB OPraHOB YYBCTB




Hroro yacos no teme

5. DHpoKpUHHAA cucTEMa

5.1 | DHOOKpUHHAS cUCTEMA

Onpenenenue u OCHOBHBIE
XapaKTEePUCTUKU TOPMOHOB.
Knaccudukanus TOPMOHOB 1o
XUMHUYECKOMY CTPOEHHUIO.

Krnaccudukanus penentopoB ropMOHOB.
MosnekynspHble MEXaHU3MBbI JICHCTBUA

TOPMOHOB Ha KJICTKU-MUIICHU.
OHAOKpUHHASA (YHKIHS THUIIOTAJaMyca.
Kenesbl BHYTPEHHEMN CeKpenuu
(runodus, s dus, IIUTOBUHAS

&Keje3a, MapallUTOBUJHBIE  JKEJe3bl,
HaI[HO'-Ie'-IHI/IKI/I), BBbIACIACMBIC MU
TOPMOHBI M UX (DYHKIUH.

Kenessr CMELIaHHOMN CeKpelnu
(momkenyiouHast ~ JKene3a,  IOJIOBbIE
)KCJ'IC3I)I), BBLACIACMEBIC UMW T'OPMOHBI U

nux GbyHKIHU. I'unoranamo-
runoguszapHple  KOHTYpPHl  pPEryJsuu
JEATEIIBHOCTH HEKOTOPBIX Kenes

BHYTpeHHEN cekpeuuu. Hapymenus,
CBSI3aHHBIE C TUMO- M TUNEPYHKIUSIMU
ropMOHOB. Buzpl caxapHoro nuabera u
ux ocioxHenus. Knerounas tepanus B
JICYEHUN DHHIOKPUHHBIX 3a00JIeBaHUH.
Mukcenema. IIpoune opraHel U TKaHH,
BBIJICJSIFOLIME TOPMOHBIL: MTOYKH, CEPALE,
KEJTyTOYHOKMILIEYHBIN TPaKT, >KUpPOBast
TKaHb U IpyTHUe.

JlaGopaTopHsble u [IPAKTUYECKUE
paboTHI.

N3yuenue TUCTOJIOTUYECKUX

KnaccubunupoBanue xeine3 B OpraHuszme
YyenoBeKa Ha JKeJe3bl BHYTPEHHEHN
(HIOKpUHHBIC), BHEIIHEH ©  CMEIIaHHOM
cekpeuud. CpaBHEHHE XKelle3 BHYTPEHHEH,
BHEIIHEH M CMENIaHHOW cekperuu. OnucaHue
SHJOKPUHHBIX 3a00JI€BaHUM.

BoisiBnenne mnpuuMH HapylieHuii B paboTte
HEPBHOM CHUCTEMBl M SHIOKPHUHHBIX >KeEle3.
O6cyxnenue TYMOPaJIbHOM perynauuu
MPOILIECCOB  KU3HEACSITEIILHOCTH  OpraHu3Ma
YeloBeKa




mpenapaToB SHAOKPHUHHBIX OPraHOB

Hroro yacos 1o teme

6. IloBenenue

6.1

IToBenenue

PednexropHas  Teopuss  moBedEHUS.
HacnencrBeHHble M HEHACIEACTBEHHbIE
hopmbI MOBEICHUS. [Ipocreiimue
YCJIOBHBIE pedIieKchl.
WNuctpymentanbHoe u apyrue (Hopmbl
oboyuenus. llenms. Motu. Pedunekc.
[Torpebnocts. Peduiekc 1memm  mo
[TaBoBy. JIMHAMUYECKHI CTEPEOTHIL.
NmnpuHTHHT. DuKCUpPOBaAHHBIE
KOMIUIEKChI ~ JIBIDKeHHM. CHUTHaIbHBIC
CUCTEMBI.

Peus. Mbiuuienue. [lamMaTs u ee BUIBL.
KoruutusHsie byHKIIUU HEpPBHOM
cucteMbl. Poimb  pasHBIX  OTHETOB
TFOJIOBHOTO ~ MO3ra B peryjisiuuu
NBIDKEHUM, CHAa W OOJpPCTBOBAaHHS, U

OPYTHUX CJIOXKHBIX IIPOLIECCOB.
MexaHu3MBEl BO3HHUKHOBEHHS DMOIIMH.
HeliporymopanbsHas peryJsmnus

IoJIOBOro  moBeneHus.  Hapymenus
MOBEJICHUs, HUX CBA3b ¢ paboToif
HEpPBHOU W DHJIOKPUHHOM CHCTEM,
COBPEMEHHBIE METObI JICYCHUS

N3zyuenue pedaeKTOpHON TEOPUH TOBEIACHUS.
Onucanne ycnoBHBIX pediekcoB. OObsCHEHHE

KOTHUTHUBHOM JeSATEIbHOCTH YeJIoBeKa.
OOcyxeHne MEXaHH3MOB  BO3HHKHOBCHHS
SMOIMiA.  BbIsBICHHE NPUYMH HAPYIICHUSA
IIOBCACHUA

HNToro uacoB o teme

7. OnopHo-ABUraTeJIbHbIN anmapar

7.1

Koctn

Kocti. AHaToMHUsI KOCTH: HaJIKOCTHHIIA,
BHYTPEHHEE BEUIECTBO KOCTU. OCTEOH.
Knaccudukanms kocreir. Poct kocteid.

OObsicHeHrEe 3HAYCHUS OMOPHOBUTATEIHHOTO
anmnapara. lccnenoBanue CTpoOeHUsS KOCTEM.
KnaccudumnupoBanme THIOB KOCTEH W WX




CoenuHeHuss  KOCTEW: MOABHUKHEIC,
MOJTYTIOABUKHBIE, HEIIOBMKHEIC.
CtpoeHue cycTaBa U CyCTaBHOM CYMKH.
OceBoil ckeneT: uepern, MO3BOHOYHHK,
pebpa, rpymuna. Koctu muneBoro u
MO3TOBOTO OTAENOB uepena. Otraensl
MMO3BOHOYHUKA, OCOOCHHOCTHU CTPOCHUS
II03BOHKOB B pa3HbBIX  OTHAeNax,
MEKIT03BOHOUHbBIC COCIMHCHMUSI.
CrpoeHue rpyIHON KIIETKH.

CkeneTel  IOSCOB  KOHEUHOCTEH U
CBOOOTHBIX KOHCUYHOCTEH
aHATOMHYECKHE OCOOCHHOCTH BXOISIIUX
B UX COCTaB KOCTEH.

Hapymenus CTpOCHUSA CKEJIETHOM
CHCTEMBI.

Bo3pacTHble H3MEHEHHs, OCTEOIOpPO3.

TpaB™BlI. 3aboneBaHus
OTIOPHOIBUTATEILHOTO ammapara,
CBsI3AHHBIC C MPAMOXOKIACHUECM.
CoBpemeHHbIE WHBa3UBHbBIC u
HCEHNHBA3UBHBIC METOAbI JICUCHUS:
MPOTE3UPOBAHHE CYCTaBOB u

MCKITO3BOHOYHBIX AUCKOB, UCITPABJICHUEC
KpPUBU3HBl TI03BOHOYHUKA U JIpyTHE.
JleMOHCTpanuss ~ CKeJeTa  4YeJoBeKa,
yepena,  KOHEYHOCTEH,  MO3BOHKOB,
paciuioB KOCTEM.

JlabopartopHbie u MPaKTUYECKUE
paboTHI.

N3yuenue cTpoeHHs CKeleTa YeloBeKa
Ha MaKeTax

COCTUHEHUN.

Omnucanue OTIEIIOB CKElIeTa 4YCIOBEKa, HX
3HAYEHHS, 0COOEHHOCTEH CTPOCHUs U (PYHKITHIA.
OnenuBanue BIUsHUSA (AKTOPOB pHUCKA Ha
3JI0POBBE yeJIoBeKa. Onucanue H
WCIIONBb30BaHUE TPUEMOB OKa3aHUs MEpPBOM
MOMOIIIA TPU TpaBMax OIOPHO-IABUTATEIbHOMN
CHCTEMBI

7.2

MuyImnel

Mpiusl. Pabora MBIIIII] o
MePEMENICHUIO KOCTHBIX  pPBbIYaros.

KnaccugunupoBanue MbIIIII.
OnucaHre OCHOBHBIX MBIIII] TeJa YEJIOBEKa, UX




MpblIinpl, OPUKPETIISIONUECS — IBYMsI
KOHIIaMU WJIA OJTHUM KOHIIOM K KOCTSIM.
Mumuyeckue MBIIIIBI KAk —IpUMEp
MBI, HE MPUKPETUITIOMUXCS K KOCTSIM.
Mpiiia Kak opras JIOKOMOLIUH.
OO00I0YKH MBIIIIIBL.

Cyxoxunuss U CBS3KU. JIBUrarenbHbIE
€IUHUIBI.  MBIIIIBI-CHHEPTUCTBL U
aHTaroHuctel. HepBHas  perynauus
paboTel MbIm. Posb cniuHHOrO MO3ra,
MO3XKeuKa u KOPBI 00IBIINX
MOJTyLIApUi.

OcHOBHBIE MBIIIIBI  TETa YeJIOBEKa.
Haunbonee pacrnpocTpaHEHHBIE TpPaBMBI
MBIIIEYHOH CHUCTEMBI U METOJbl HUX
npopwinaktukd.  Atpodus  Mbim,
MIPUYMHBI U JICUCHUE.
Jlabopamopuvie u
padombol.

Okazanve TIEpBOM  MOMOIIHN
MOBPEKICHUH CKelleTa M MBIIIII]

npakmuieckue

pu

3HaYeHUs, 0COOCHHOCTEH CTpOeHUS U (DYHKIUH.
OnenuBanue BIMSHUA (PAKTOPOB pHCKa Ha
310pOBBE  YEJIOBEKA. Onucanne u
HCIIOJIb30BAHNUE TIPUEMOB OKa3aHUs IEpPBOI
NOMOILA IpU TpaBMax OINOPHO-IABUIATEIbHON
CUCTEMBI

HWtoro gyacoB o teme

7

8. KposenocHas u iumparuye

CKaf CUCTEMbI

8.1 | OcobeHHOCTH CTPOCHHS
U (QYHKIMOHUPOBAHUS

CEPAECYHOM MBIIIIBI

3

AHaToMusl cepAla: 3HI0Kap, MUOKap/I,

SMUKAP], MepuKap/, KEITYI0UKH,
mpeicepans, KianaHbl cepra.
Mexannueckass pabota cepama Kak
Hacoca. Cepneunslii UK.
ApTtepuanbpHoe JIaBIICHUE, MyJIbC.
ABTOMAaTHS.

[IpoBopsimas cuctema cepara.
DneKkTpuyeckas paborta cepara.
DOnekTpokapauorpaMmma. HepBHas wu

OnucaHue CTpPOEHMsI CEpJEYHON MBILIIBI U €€
IIPOBOJALIEH CUCTEMBI. 3MepeHne KpOBSHOIO

JIABJICHUS, o0cyxieHue pe3yIbTaTOB
HCCIIEI0OBaHUS.
[logcuer mymbca U 4yMciaa  CEpIEUYHBIX

COKpAaIlleHUI y YenoBeKa B IOKOE M TMOcie
JIO3UPOBAHHBIX buznIecKkux Harpy3oK,
00CyXJIeHUE Pe3yIbTATOB UCCIIEJOBAHUS.

OObsicHEeHHEe HEMpOTryMOpaJIbHOM  peryisiuuu
paboThl ceplla B OpraHU3Me 4eJOBEKa.




ryMOpayibHast PETYISALHS paboThI
cepaua.

Hapymenus paGotsl cepaua.
I'mnepronunueckas OoJsie3Hb, cepieyHas
HEJI0OCTaTOYHOCTb, aTepoCKIIEPO3
KOPOHApHBIX COCY/I0B, UHpapPKT
MHOKapaa u Tak gaiee. LllyntupoBanue,
AQHTMOIJIACTUKA, KIIETOYHAs Tepanus U
JIpyrue COBPEMEHHbBIE METOMBI JICUCHHS
cepreunslx Oone3Hed. TpaHcmmanTanus

cepaua. JlabopaTtopHble U MPaKTUYECKUE

O0ocHOBaHWE HEOOXOOMMOCTHA COOJIIOIEHUS
Mep TPOMUIAKTUKH  CEPACUHO-COCYTUCTBIX
Oose3Hel

paboTHI.
ITpocmotp I'MCTOJIOTHYECKUX
[IperaparoB CeplIeuHOn MBIIIIIBI.
OnexTpokapanorpadus
8.2 | KpoBenocnas cucrema u Kpyru xpoBooOpamenus: Oonpmioii | Onucanue cTpoeHHsI KpyroB KpOBOOOPAIICHHUS.
auMdartudeckas cucrema MaJIbIi, OCHOBHbIE cocyasl.. CpaBHEHHE  CBOMCTB  apTepuid, BeH U

Kraccudpukamust  cocynoB: — apTepud,
apTEepHOIIbI, BEHBI, BEHYJIBI, KalMJUISAPEI.
PG3I/ICTI/IBHBI€, OOMEHHEIE U €MKOCTHBIE
cocyabl. CTpoeHHE CTEHOK COCYJOB.
HepBHas u ryMopasibHas perymsanus
paboTsl cocynoB. CHCTEeMHAs PEryJIsIHs
apTEepUaIbHOIO JABIEHUS U JPYIUX
napameTpoB  KpoBu  (Oapopediexc,
xemopeduiekc u Tak jnainee). Hapymenus
paboThl  cOCyIOB. ApTepualbHBIE |
BE€HO3HBIC KPOBOTCUYCHUA u nepBas

MIOMOIIIb npu HUX. AHaromus
nuMpaTraecKoi CHCTEMBI:
muMpaTUIeCKIe COCY/IBI u
nuMpaTtraeckue Y3JIBI. [Tpruannab

JBUKEHHSI KPOBU U TIUM(BI IO COCYIaM.
Jlabopamopuvie u  npakmuueckue

KallWJUIApOB;  PE3UCTUBHBIX, OOMEHHBIX W
€MKOCTHBIX COCY/IOB. OO0bsicHEHNE
HEUPOTyMOPaJIbHON peryisnuu paboThI
COCYZIOB B OpraHusme 4denoBeka. OleHMBaHME
BIUSHUS  (aKTOpPOB pHCKAa Ha  370pPOBbE
YeJI0BEKA. Onucanne W HCIOJIB30BAHUE
IIPUEMOB  OKa3aHUS [MEpBOM IOMOIIM IpHU
KPOBOTEYEHHUSIX.

WccnenoBanne mnNpu4MH JBUXKEHUS KPOBU U
auM@BI 110 cocyaam




pabomut.

N3yuenue TUCTOJIOTHYECKUX
[pernapaToB CTEHOK COCYOB.

[lepBas momole HpU KPOBOTCUECHUSIX.
N3mepenue apTepuanbHOTrO JaBICHUS U
yJbca

8.3

Buytpennsis
opranusma

cpena

KpoBb, TKaHeBasg KHIKOCTb, JuUMQa.
MexaHu3Msbl NOJACPKAHUS BHYTPEHHEH
cpeabl opranusma (romeoctas). CBs3b
BOJIHO-COJIEBOTO OOMEHa OpraHu3Ma C
(GbopMHpOBaHHEM U OTTOKOM TKaHEBOU
AKHUJIKOCTH.

XUMHUYECKUI COCTaB IUIa3Mbl KpPOBH.
@OpMEHHBIE 3JIEMEHTBI: JPUTPOLUTHI,
JEUKOLUTHI, TPOMOOLIUTBI.
JletikorurapHas ¢opmyna. DyHKIHH
pa3nUyHbIX  (DOPMEHHBIX  JIEMEHTOB.
KposeTBopenue u OpTaHbl
KpOBETBOPEHUSI. Mecrta rubenu
pa3IuYHbIX  (OPMEHHBIX  JJIEMEHTOB
kpoBu. I'pymnmel kpoBu no cucreme ABO,
pesyc-hakTop W JIpyrU€  CHUCTEMBI
OIIpeEIIEHUS TPYIIIT KPOBH.
[lepenuBaHue maa3Mbl, SpUTPOLIUTAPHOMN
u TpomOouuTapHoil Maccel. bydepHas
¢byHKIMS 1UIa3Mbl  KpoBU. TpaHcmopT
ra3oB 1mo KpoBU. Pazmuunble (opMbl
remoryioonHa.  Perynsuus  cpoacTsa
reMoriioonHa K KHUCIIOPOJY.
CsepTheIBaHHE KpOBH, ¢bubpun
JUTHYECKAass M TPOTHBOCBEPTHIBAIOLIAS
cuctembl. Hapyiienusi, CBsi3aHHbBIE C
KPOBETBOPEHUEM u
(YHKIITMOHUPOBAHHEM (hOopMeHHBIX

Onucanue BHYTpEHHEHN Cpebl YEIOBEKA.
N3yueHne npUYMHHO-CIEACTBEHHBIX CBA3EH
MEXIY BOJHO-COJIEBBIM oOMeHOM u
(yHKIIMOHHPOBAHNEM TKAHEBOU KHUIKOCTH.
CpaBHeHUE (OPMEHHBIX 3JIEMEHTOB KPOBH.
HccnenoBanne KIETOK KpPOBHM Ha TOTOBBIX
npenaparax.

YcTaHOBIIEHUE B3aUMOCBSI3U MEXKIY CTPOCHUEM
(opMeHHBIX 3JIEMEHTOB KpOBH U
BBITTOJIHAEMBIMU (PYHKITUSMH.

Onucanue rpynmn  KpOBH. OO0mbscHenue
IPUHLIUIIOB NEPETUBAaHUS KPOBHU, MEXAHU3MOB
CBEPTHIBAHUS KPOBH.

O6ocHoBaHMe 3HaueHUs JoHOpcTBAa. OnucaHue
(dakTOpoB  pHCKa npu  3a00JeBaHMSX,
CBSI3aHHBIX C KPOBbIO M KPOBETBOPEHUEM




JJIEMEHTOB.
Jlabopamopuvie u  npakmuueckue
pabomul.

Nzydenue TUCTOJIOTHYECKHAX
IpernapaToB KPOBH u OpraHoB
KPOBETBOPEHUS
Uroro yacos 1o teme 10
9. UMMyHHasi cucTeMa
9.1 | mmyHHas cucrema 5 Hctopus pa3BHUTHS 3HAHUN 00| KnaccudunupoBanue  THUIIOB  MMMYHHUTETA,
MMMYHHTETE. 00BSCHEHHE €r0 3HAUEHUS B KU3HHU 4YEJIOBEKA.

3nauenue pabor 1. 1. Meunukosa,

I[I. DOpauxa u JOpyrux y4yeHbIX 10
U3Y4YEHHUIO MMMYHHTETA.
Knaccudpukanun MMMYHUTETA.
MexaHu3Mbl BPOKICHHOIO UMMYHHUTETA.
[TpuobperenHbIi MMMYHUTET:
kjaccuukanus IMMQOLUTOB U y4acTHe
Pa3HbIX TPy IUMPOLUTOB

B nproOpeTeHHOM MMMYHUTETE.
[lonaTnss  aHTHTENIa W AHTUICHA.
IIpesentanuss aHTureHa. Bakuussl u
CBIBOPOTKH.  Opranbl  LIEHTpaJIbHOMN
MMMYHHOHN CUCTEMBI: KPACHBIM KOCTHBIN
MO3T u THMYC. Opransl
nepupepuyeckoil MMMYHHOH CHCTEMBI:
cene3eHka, JUMGOY3iIbl, MUHIATHHBI,
anmenaukc, lleiiepoBel Onsmku. Pomb
TUMyca B co3peBaHuUU T-TUMGOLUTOB.
Ponp OPraHoB nepudepudeckon
VMMYHHOH CHCTEMBI B CO3peBaHMM B-
JTUMQOIUTOB. OtpunarensHas "
MTOJIOKUTEIIbHAS CEJIEKIUS B CO3PEBAHNHA
T- u Biumdouutos. Pors Muxkpodgiopsl

OOcyxneHue pold BakUMH M JIEYEOHBIX
CBIBOPOTOK  JJII  COXpPaHEHHUsS  3/10pPOBbs
YyeJoBeKa. CpaBHenue cBoiictB T- wu
BiumdonuTos, a Takke 00ecrneunBaeMbIX UMHU
TUTIOB UIMMYHUTETA.

HccnenoBanue MIPUYUH pa3BuTHUA
ayTOMMMYHHBIX 3a00JIeBaHUMN, alJIePrUYecKuX
peakuuii.  W3ydyenwe poaum MuKpoOHOMa B
(yHKIIMOHMPOBAHUU UIMMYHHOM CUCTEMBI.
O6ocHOBaHME 3HAUYEHUS TPAHCIUIAHTOJIOTUH




YyeJIoBeEKa B bopMHUpPOBaHUH
HOPMaJIBHOTO HMMYHHUTETa YeJOBEKa.
Ilatomoruu WMMYHHOM CHCTEMBI:
UMMYHOJEUITUTHI, ayTOMMMYHHBIE
3a0071eBaHus u Ip. Peakiun
TUIIEPUYYBCTBUTEIILHOCTH, B TOM YHCIIE
ayuteprur. OCHOBBI TPAHCIUIAHTOJIOTUN

Wroro uacoB o teme

10. AbixaTesibHAsA cUcTEMA

10.1 | JIprxarenpHas cucTeMa

AHaTOMUsA  JBIXATEIIbHOM  CHCTEMBI:
BEpXHUE [IbIXaTEJIbHbIE ITYyTH, HUKHUE
JpIXaTenbHble MyTH, Jerkue. HocoBble
MOJIOCTH.

Hocornortka. Porornorka. ['oprans.
Knaccudukanms xpsiieit ropradm.
HangropraHHUK W TOJIOCOBBIE CBS3KH.
Tpaxes. bpouxu. Jlerkue. Jlerounsie
My3bIpbKU  (aJibBeOJIbl).  Du3HMOIOTUA
npoiiecca AbIXaHUs, poJib IJIEBPAIbHOU
KHUAKOCTH, auadparmbl, MeKpeOepHBIX
u apyrux mbii. CypdakTaHt.
Dnactuueckas TATa JIETKHX.
JpixarenbHble JBHKEHUS. JKHU3HEHHas
€MKOCTb JieTKuX. Jlerounsie 0OBEMBI.
HepBHas u ryMopaibHas peryisuus
JIBIX aHUSI. l'uruena  npIxanws.
TpeHupoBKa  ABIXATEJNbHBIX  MBIIIL.
[Ipenynpexnenue MOBPEKICHUS
roJocoBOro ammapara. MHQeKInoHHbIe
00s1€e3HH, NepearoLecs: yepe3 Bo3AyX,
u mpouue  3a00lieBaHUS  OPraHOB
npIXaHus. BrusiHue TabakoKypeHusl Ha
OpraHbl JbIXaTeIbHOM cUCTEMBbI. AcTMa,

OObsicHEHNE CYLITHOCTH IPOLECcCca JbIXaHUs.
YcranoBieHue B3aUMOCBSI3U MEXTY
0COOEHHOCTSIMH CTPOCHUSI OPTaHOB JBIXaHUS H
BBINIOJTHAEMBIMH (DYHKIIUSIMH.

OOnbsacHEHUE MEXaHH3MOB JBIXAHMS,
HEeWpOTryMOpaJIbHON peryIsanum paboTHI
OpTaHOB JIBIXaHMUS.

HccnenoBanue »KHU3HEHHOH €MKOCTH JIETKHUX,
OTIpeNIeIeHNEe YacTOTHl JBIXaHUS, OOCYXKIECHHE
HOJYYEHHBIX pe3yJIbTaToB.

BrrsiBiienue NIPU3HAKOB u IPUIHH
UH(EKIIMOHHBIX 3abos1eBaHui OpraHoB
JIBIXaHUS.

Onucanue mep IpeaynpexaeHUs
nH(pEeKIMOHHBIX 3a0oneBaHuil.  OOcyxaeHue
BPEAHOTO BO3/ICHCTBUS TabaKOKypeHus,

HAapKOTHYCCKHUX M IICUXOTPOIIHBIX BCIICCTB Ha
3A0POBBEC YCIOBCKA




00CTPYKTHUBHBIE 3a0071eBaHUs
JIBIXATEIILHON CUCTEMBL.
Jemoncmpayusa  MOAenM  TOPTaHH,
MOJICTI,  TPOSICHSIIONIEH  MEXaHH3M
BJIOXA U BBIJIOXA.

Jlabopamopusle u  npakmuueckue

pabomul.
W3mepenne obxBaTa IpyAHON KIETKH B
COCTOSIHUU BJIOXA U BBIJIOXA.

OrnpesenieHne 4aCTOThI AbIXaHHUS.
Bnusiaue pa3numyHbIX  (DaKTOpOB  HA
qgacToTy AbixaHus. Cruporpadusi.
Nzyuenue TUCTOJIOTUYECKHUX
IperapaToB OPraHoB JIbIXaHUs

Htoro yacoB 1o teme

11. IlnmeBapuTebHasi CHCTEMA

11.1 | IumeBapurtenbHas
cucTeMa

AHaTOMUA NUIIEBAPUTEIHLHON CUCTEMBI:
pOTOBasi TMOJOCTh, MHUIIEBOJ, KENYIOK,
MOKeNy10YHas JKelesa, IICYCHb,
OT/EIBI TOHKOM KHIIIKH, OT/IEIBI TOJICTOM
KHIIIKH.

Crpoenue 3yba, 3yOHas cucrtema

YeJI0BEKA.
®usnonorus MUALEBAPUTEIBHON
CUCTEMBI:

pacIHierieHue 0eIKOB, JINIIUJIOB,

YIJIEBOJAOB, HYKJIEHHOBBIX KHCIJIOT IOJ
nercTBUeM (PEpPMEHTOB, CEKPETUPYEMBIX
pa3HbIMU OTAENAMHU IHUILEBAPUTEIBHON
CHCTEMBI. XMMHYECKHUH COCTaB CIIIOHBI,
JKEIYAOYHOIO0 COKa, IOJKEIYAOYHOIrO
COKa, JKEeT4YHh, COKa TOHKOH KHIIIKH.
ITonoctHOE u MIPUCTEHOYHOE

Onucanue OpraHoB MUILIEBAPUTEIBHON
CHUCTEMBI. Y CTAHOBIICHUE B3aHMMOCBSI3H MEXKIY
CTPOEHUEM OpraHoB MULIEBAPEHUS u
BBITIOJTHSIEMBIMHU MU GYHKIIASIMH.
OObsicHEeHHEe  MEXaHHW3MOB  MHIIEBApEHUS,
HEUPOTyMOPAJIBHOW  PEryJiAluyd  MPOILECCOB
MULIEBAPEHUSI. UccnenoBanue  aeicTBus
(epMEHTOB CIIOHBI Ha Kpaxmal, oOCyKIeHHE
pE3yNbTATOB.

PackppiTe ponM  COBpPEMEHHBIX  METOJOB
M3y4YEeHUs OPTraHOB MUIIEBAPEHUSI.

Omnucanne HEMH(EKIMOHHBIX  3a00JIeBaHHI
MUILEBAPUTEIBHON CUCTEMBI U UX IIPUYUKH.

Ob6ocHoBaHMe Mmep PO UIAKTUKH
MHQPEKITNOHHBIX 3aboseBaHui OpraHoB
NMUIICBApPCHUA, OCHOBHBIX IMPUHIIUITIOB

300pOBOI0 06pa3a KHU3HU U TUTUCHBI IIMTaHHWA.




MUIIEBAPEHUE B TOHKOM KHIICYHUKE.
OYHKIUU MOKEIYAOYHOU KENE3bl U
neyeHru. DyYHKIMKU TOJCTOM KHIIKH.
Ponp xumeunoit MHUKpOMIOpPHI IS
JeJIoBeKa.

HepBHas u rymopasibHasi peryisus
MPOIECCOB MUIEBAPEHMUS, YTIIEBOIHOTO,
JIUIIHAIHOTO, OCIKOBOrO oOMeHa.
I'mruena nuranus. Henndexunonueie u
ayTOMMMYHHBIC 3a00JIEeBaHUSI CHCTEMBI

MUIIIEBAPCHUSI. [Ipenynpexnenne
WHp KA u IPOYMX
KEITyJOUHOKHIIICUHBIX 3a00JeBaHUI
(ractpur, SI3BEHHAS 00JIe3Hb,
anMeHUIINT, [HUPPO3, TMAaHKPEATUT H
IpyTHe), MTUIIEBBIX OTpaBIICHUH.

XenukobOakTep Kak (akTop pa3BUTHSL
racTputa W s3Bbl. BiusiHue KypeHus u
AJIKOTOJIs1 Ha MUIIEBapEHHUE.
PaccTpoiicTBa NHIeBOro MOBEACHUS.
Jemoncmpayusn Topca YyeJIOBEKa,
TabuII.

Jlabopamopuvie u  npakmuuecKkue
paodomel.

UccnenoBanme neiictBus ¢GEepMEHTOB
CJTFOHBI Ha Kpaxmarl.

N3yuenue TUCTOJIOTHYECKUX
MpenapaToB OPraHOB MUIIEBAPUTEIHHON
CUCTEMBI

OO6cyxaenue
TabaKOKypeHus,

BpPEHOTO BO3JIEHCTBUA
HapKOTUYECKUX u

IICUXOTPOIIHBIX BCIICCTB HaA 310POBHC YCTIOBEKA

HWtoro gyacoB o teme

12. BeigeauTebHag cCHCTEMA

12.1 | BeinenurenbHas
cHucTeMa

CtpoeHue BBIICTUTEIBHON CHCTEMBI:
IMOYKH, MOYETOYHUKH, MOYEBOM NY3bIPb,

Onucanue OpTraHOB BBIACIICHHUA B OpPraHHU3MC
YCJIOBCKaA. OObscHEHHUE 3HAYCHHUS OpraHoOB




MOYEHCITYCKATEIbHBIA KaHaJI.
OynkiuonupoBanue mnouku. Hedpon
KaK CTPYKTYpPHO-()yHKIIMOHAJIbHAS
eauHMIa 1ouykd. Du3nosoruyeckue
npouecchl  (POPMHUPOBAHUS BTOPUYHOM
MouH:  ¢unbTpauusa,  peadbcopOrus,
cekpeuys. Ponp moykum B perymsnuu
aprepuanbHoro nasieHusa. HepBHas u
ryMopajbHas peryisnus paboThI
OpraHOB  BBIJICIIUTEIBHOM  CUCTEMBI.
3aboseBaHus OpraHoB
MOYEBBIICIUTEIBHON CUCTEMBI (LIUCTHUT,
nuesnoHepur, MouekaMeHHas O0o0Je3Hb
U Jpyrue), HUX HOpeaylnpexJIeHUue.
HckyccrBennas nouka. Jluanus.
TpaHcIUIaHTaKs TOYKH.
emoncmpayua  T1abnuu,  MoJenu
«CTpoeHHE MOYKU MIIEKOMUTAIOLIErO»,
MyJIsKa IIOYEK YEJIOBEKa, BJIAXKHOTO
npenapara.

Jlabopamopuvie u  npakmuueckue
paoomel.

N3yuenne TUCTOJIOTHYECKHUX
MpenapaToB pa3HbIX YYacCTKOB IOYKH,
MOYETOYHHKA, MOYEBOTO Iy3bIPsI

CUCTEMBI BbIJICJICHUS B BBIBE/ICHUU
pPacTBOPUMBIX B BOJIC BEIIECTB. Y CTAHOBJIECHUE
B3aMMOCBSI3H MEXKIY OCOOEHHOCTSIMH CTPOCHHUS
OpPTaHOB W BBIMOJHAEMBIMH HMH (DYHKIIHSIMH.
OObsicHeHHe  BIMSHUS ~ HEHPOTryMOpaiabHOMN
perymsiiu  Ha  pabOTy  BBIACIUTEIBHON
cuctembl.  MccienoBaHue MeECTOIOJIOKEHUS
S Ha MYJISIKE 4eJl0BeKa.
ApPryMEeHTHpOBaHHE U OILICHUBAHUE BIMSHUSI
(hakTOPOB pHCKA HA 37I0POBBE YEIIOBEKA.
Onucanne mnpu3HAakoB 3a0o0JieBaHUU, MeEp
pOoUIaAKTUKA Ooe3He OpraHoOB
MOUYEBBIIETUTEILHON CHCTEMBI

HWtoro gyacoB o teme

13. ITonoBag cucrema

13.1 | ITosoBas cucrema

Cragnu raMeToretesa. OTinuus
OOreHe3a M cHepMmaroreHesa JApyr OT
Aapyra.

Ono10TBOpEHHE.

JKeHckasg moJioBasg cHCTEMa: SUYHHKH,
MaTOYHBIE TPYOBI, MaTKa, BJArajwuiie,

CpaBHEHHE OOTeHEe3a U CIIepMaToTreHe3a.
OObsicHeHHEe CMbICTa OMOTOTUYECKUX TTOHSITHIA:
raMeTOreHe3, MCKYCCTBEHHOE OILIOIOTBOPEHUE
(9KO).

Omnucanne OpraHoB TIOJIOBOM CHCTEMBI B
opranu3me uenoBeka. OObsSCHEHHE BIHUSHUS




BHEIIHUE MOJOBHIE OPTaHbI.
MeHcTpyanbHbIN HUKIL

MyKcKkas MmojioBasi CUCTeMa: CEeMEHHUKH
U [IPOYUE BHYTPEHHUE TOJIOBBIE OPTaHbl,
BHEILIHHUE MOJOBbIe opranbl. HepBHas u
ryMopasibHas perynsanus paboThI
OpraHoB MOJIOBOM CUCTEMBI.
[TnanupoBanue OepeMEHHOCTH, METOJIBI
KOHTpALENLNHU, TPEeIUMIUIAHTAlMOHHbII
CKpUHUHT, JKCTPaKOpPIOpaIbHOE
OILIIOJIOTBOPEHHUE. bepemenHnocTs,
naktanus. 3a00yeBaHus, epeaaronuecs
MIOJIOBBIM ITYTEM.

Jlabopamopuvie u  npakmuueckue
paoomol.

N3yuenue TUCTOJIOTHYECKUX
MIpernapaToB OPraHOB MOJOBOI CHCTEMBI

HEHPOTyMOPaIbHON PETyJISIN Ha pabory
HOJIOBOM CUCTEMBI

HWToro gyacoB o teme

14. Ko:xa u ee npou3BoAHbIE

14.1 | Koxa 1 ee mpou3BOIHBIC

DnuaepMuc - MHOTOCTIOMHBIN
oporoseBatoluii  snurenuil.  Cnou
SMUEpPMHUCA. Ciou JI€PMBI.

IlonkoxHast  kMpoBas ~ KJIeTHaTKa.
[Ipon3BOgHBIE KOXHW: HOTTH, BOJOCHI.
KoxHblIe jkene3bl: MOTOBIE, CAIbHBIE U
MosnouHble. DyHkuuu Koxu. Ponb
HEPBHOW M I'yMOpaJIbHOW PETYJISLUHU B
OCYILIECTBIIEHUU TEPMOPETYIATOPHON U
Ipyrux GYHKIUNA KOXKH.

3aboneBaHus KOXH u ux
MIpEeNYNPEXKICHHUE. IleperpeBanue:
COJIHEUHBII W  TEIUIOBOM  yJIaphl.
Oxoru. OOMOpoKEeHHSL.

Onucanne cTpoeHUs U (DYHKUHUHA KOXH, €€
HPOU3BOJIHBIX.

UccnenoBanue BIIMSTHUS (akTopoB
OKpy>Katomien cpefpl Ha Koxy. OObscHeHHE
MEXaHU3MOB TEPMOPETYIISIINH.

Onucanue MNpHUEMOB TMEPBON MOMOLIM MpPH
COJTHEYHOM U TEIUIOBOM Yy/Aapax, TpaBMax,
o’Korax, 0OMOPOXKEHUH; OCHOBHBIX
THTUCHHYECKNX TpeOOBaHUI K ONSKIe W
o0yBu. OOcyxkaeHHe 3a001eBaHUA KOKU H HX
MPeIyPEKICHUS




[IpodunakTuka u mepBas MOMOIIL IPH
TEIJIOBOM M  COJIHEYHOM  y/apax,
0KOTrax U 0OMOPOXKCHHSIX.

Jemoncmpayusa Moaenu  CTPOEHUS

KOXH, Tabunuil, CIIaliJ10B.
Jlabopamopuvie u  npakmuueckue
pabomul.

HccnenoBanue ¢ NOMOLIBIO  JIYIIBI
TBUTLHOM U J1aIOHHON CTOPOHBI KUCTH.
N3yuenue TUCTOJIOTHYECKUX
MIpernapaToB dMUIEPMHUCA U IEPMbI

HWtoro gyacoB o teme

15. AnanTauuu opranu3ma 4ejioBeKa

15.1

AJnantanui  OpraHu3Ma
YyeJIoBEKa

Tepmoperynsuusi:  poiab  KOXU U
cocynoB. [I'mmorasamyc Kak LIEHTp
HEUPOTyMOPaJIbHON peryisuun
TEIMI000MEHa. IloBeneHueckue
ajantauuu. AnanTtanuu 4eioBeKa, ero
OpPraHoB M  TKaHeM K  HU3KUM
KOHLEHTPALHUsIM KHCIIOPOJ1a U TUIIOKCHUHU.
Perynauuss motpebiieHHst  KHCIOpoa
TKaHsAMHU, HpuTponod3. llepecrpoiika
MeTabomu3Ma  KJIETOK B YCIIOBHUH
TUIOKCUM. AJantanud K HEAOCTaTKy
pPa3IMYHBIX  NHUTATEJBHBIX  BEILECTB.
OHepreruyeckas QyHKIUS TJIMKOI€HA B
[IEYEHU W JIMIUIOB B >KMPOBOW TKaHHU.
[Topsgok  WCHONB30BaHUS  3aIacoB
MUTATENIBHBIX BELIECTB B OpraHHU3ME.
[Tepectpoiika meTtabonm3Ma KIETOK B
YCIIOBUSIX TOJIOIaHUS.

upkanusie PUTMBIL. Binsaaue
ITPOJOJKUTEIBHOCTH CBETOBOIO JHS Ha

OO6cyxaenue aJlanTUBHBIX MEXaHU3MOB
YeJI0BEYECKOr0 OpraHu3Ma.

W3ydyenne mnepectpoek Merabonu3zMa  IOJ
BO3/ICIICTBIEM BHEIIHUX (PaKTOPOB.
OO®bsicHeHne 3HAYMMOCTH ¢uznueckoit
aKTUBHOCTH, pe&XuUMa JHA M TUTaHUA JUId

3I0POBBS




HEHpPOryMOpaibHYIO PeryIsLuLo
IIPOLIECCOB KU3ZHEACSITEIbHOCTU
YeJoBeKa. TpenupoBku. Ponb
(u3HUeCKOll aKTHBHOCTH B COXpPaHEHUH
310poBbs  4yenoBeka. [IpodumakTrka
3a00JeBaHUN  CEPACYHO-COCYTUCTON |
IBIXaTeNIbHOM  CHUCTEM UM OMOpPHO-
JIBUTATEJILHOTO arnapaTta. AJanTanuu K

HEBECOMOCTH. [Tepectpoiiku
MeTabonu3sMa B YCIOBUAX  HM3KOHI
rpaBUTAIUH, npoduIaKkTuKa
HEraTUBHBIX MTOCIIEJCTBUI.
Jemoncmpayusn nocoowuit u
oOyyJaronmx

BUJICOPOJIUKOB

HWtoro gyacoB o teme

16. 'eneTuka yeji0BeKa

16.1 | 'eneTuka yenoBeka

OHpCILCJ’ICHI/Ie I'€Ha M aJluICiIsd, TCHOTUIIa

u ¢enoruna. Ilonstue rtoOMO- u
reTepo3uroTel.  3akoHbl  MeHzens.
Bzaumonencraue ajuielen.
MOoHOTEeHHBIE U TIOJIUT€HHbIE MPU3HAKH.
XpoMOCOMHast TEOpHsI
HACJIEICTBEHHOCTH Moprana.

Kpoccunrosep u CLECIIEHHOE
HACJIEI0BAHUE. MexaHu3mbl
onpeeaeHus nosa. [Tonossie
XPOMOCOMBI M ayTOCOMBI YEJIOBEKA.
HacnegoBanue, clemieHHOE C MOJOM.
N3MeHYnBOCTh:  HACJIEACTBEHHAs U
HEHACIIEJCTBEHHAS. [Ipumepsl
HEHACJIEACTBEHHBIX W3MEHEHU N
(Mogudukanuit). Knaccudukanus

PackpeiTHe cMmbIicia TEPMHHOB W TOHSTHIA:
JOMUHAHTHBIE U  PELECCHUBHBIE IPU3HAKH,

aJIJICIIH, TOMO3HIOTa )51 TeTCpO3UToTAa.
O3HakoOMIICHHE C 3aKOHOMCEPHOCTIAMU
HE3aBUCUMOI'0O  HACJIICAOBAHHA, CICIIJICHHOTI'O

HaclieloBaHWE  TPU3HAKOB,  HACJIEJOBaHUS,
CIIETIIICHHOTO C TI0JIOM.

Omnpenenenue nomna.

OO6cyxeHrne 3aKOHOMEPHOCTEH M3MEHYUBOCTU
MIPU3HAKOB (HACJIECTBEHHAs

1 HEHACJICACTBCHHAs I/I3M€H‘—II/IBOCTB)




HACJIEJCTBEHHOH  HM3MEHYMBOCTH  Ha
MYTallMOHHYI0O M PEKOMOMHALMOHHYIO.
I'eHHBIE, XPOMOCOMHBIE U TEHOMHBIC
3a00JIeBaHUS. [Ipumepbl  TEHHBIX,
XPOMOCOMHBIX " TeHOMHBIX
3a00JIeBaHUI YeI0BEKa.
[MTonynsiunoHHas TeHETHKA.

[lonartue renodonna. Pacmpenenenue
4acTOT ajulelied B MOMYJSIUU. 3aKOH
Xapau-BaiinGepra.

Pemenue TeHETUYECKUX 3ajad.
Menunuuckas reHetuka. lloctpoenue
POJIOCIIOBHBIX npu aHanmse
OTpeIeTICHHBIX MIPU3HAKOB. Ponb
TeHETUYECKUX aHalM30B npu
IJIAHUPOBAHUU u KOHTpOJIE
OCpPEMEHHOCTH.

CexBeHMpPOBaHUE reHomMa Kak
WHCTPYMEHT, MO3BOJISFOIINN

MIPOrHO3UPOBaTh (EHOTUI YEJOBEKa M
JPYTUX JKUBBIX OPraHU3MOB, a TaKkKe
BHUPYCOB. buoundpopmarnyeckue
UHCTPYMEHTBI aHaym3a TE€HOMOB.
Metoapl  HampaBICHHOTO  HM3MEHEHHS
F€HOMOB OpraHu3MoB. ['eHeTmdeckas
WHXKCHEPUSL. I'enomnoe
pENAKTUPOBAaHUE. OTHUYECKUE ACIIEKTHI
BHECEHUSI  M3MEHEHHMH B  T'€HOMBI
pa3IMYHBIX OPraHHU3MOB, B TOM 4YHCIIE
YEII0BEKA.

JleMoHCTpauuss  TaOnmuI,  IJIaKaToB,
KHHO(pParMeHToB, POJINKOB n3
HNHurtepHera

HWtoro uacoB o teme




17. AuTpomnorenes

17.1

AHTpomorexes

HpI/IMaTBII OTJIMYUTCIIBHBIC YCPTHI,
COCTaB U 3BOJIIOIUA OTpAAA.
VHuKansHbBIC IMPHU3HAKHW TOMHWHU/I.

[IpssMmoxoxaeHue: TEOpUHU
BO3HUKHOBEHHUS, aHaToMo-
MOP(OTIOTHUECKUI KOMILIEKC
npu3HakoB. [IpsMoxoxkieHue B IPyrux
rpymnmax IIPUMAaTOB. Pyxa,
mpUcnocoOJIeHHass K M3TOTOBICHUIO U
MIPUMEHEHUIO opyaui Tpyza.
Boicokopa3BUTHIII MO3Tr: TEHAEHLUU B
HBOJTIOIUH, YHUKaJIbHBIE 4epTHI,
MOP(OJIOTHIECKHE 0COOEHHOCTH.

CxoACcTBO W pa3iauuMsi 4YeJIOBEKa |
YeIIOBEKOOOPa3HBIX 00€3bsH: aHATOMHUS,
AMOpHUOJIOTHS, OWOXWUMUS, TIOBEJICHUE.
[Mumnanze kak OMuXKaMIIUK >KUBON
POJICTBEHHUK  4YeJIOBEKa.  ODBOJIOLUSA
4eII0BEKOOOPa3HBIX 00e3bsH.
Jlemoncmpayun  Mymnsokeit,  TaOnuI,
ClaiiioB, BUACOPUIBMOB U  CalTOB
HNHTepHeTa, MOKa3pIBAIOIUX CTPOCHHE
MPEAKOB  COBPEMEHHOIO  YEJIOBEKa,
00€3bsIHAaHTPOIIOUIOB, TIPEACTaBUTENEH
YEJIOBEUECKHUX pac.

Jlabopamopuvie u  npakmuueckue
paoomul

N3yueHne npeBHeWIIEH WCTOPUM U
SBOJIOLMMA  4YEJIOBEKa Ha  MpHUMEpE
KOJUIEKIIHH u PEKOHCTPYKLMI
(aKcKypeus B MaJIEOHTOJOTMUYECKHUI
My3eil)

Knaccudpunupoanue opraHu3MOB Ha OCHOBE
UX CTPOCHHUS.

CpaBHeHue 1moiayo0e3bsiH U BBICIIUX MPUMATOB,
IIMPOKOHOCBIX ~ M Y3KOHOCHIX  00€3bsH.
BrisiBnenue OTJIMYUTETBHBIX MIPU3HAKOB
TOMUHUJ, 4eJI0BEKOOOPa3HBIX 00e3bsH,
aBCTPAJIONUTEKOB, IpeacTaBuTenelt poga Homo




Hroro yacos no teme

18. YestoBek u OKpyxa0Ias ¢

pena

18.1 | YenoBek u okpyxKarommas
cpena

Dxosorudeckue GakTopsl U UX JICHCTBUE
Ha OpraHu3M 4YeJlOBeKa. 3aBHUCHUMOCTH
3I0pOBbsS  YENOBEKAa OT  COCTOSIHHS
OKpyXaromie cpeapl. Mukpokiumar
KUAJIBIX momenieHuid. Tpyn denoBeka.
dusunonorus Tpyza.
PabGoTocnocoOHOCTh U yTOMIIEHHE.

310pOBbE 4ENIOBEKAa Kak COlUaIbHas
eHHOCTh.  DakTophl, HapyIIawIme
300pPOBbE.  THUIIOAWHAMUA, KypEHHE,

yrnoTpeOiIeHne aaKorois, HapKOTUKOB,
HecOaTaHCUPOBAaHHOE THTAaHHUE, CTPEecC.
Vkpemnenue  3a0poBbi.  KynbTypa
OTHOIICHHUS K COOCTBEHHOMY 3JI0POBBIO
u 310POBBIO OKPYKaIOILIUX.
AHTpPOIIOT€HHbIE BO3JICHCTBHS Ha CPENY.
Hapymenne xpyrosopora BeliecTs B

ouocdepe. AHTpOTIOTEHHBIHI
KpYrOBOPOT.

OKOJIOTUYECKHE  KPU3UCBI M UX
MIPUYHHBI.

KonBouronust ob1iecTBa 1 NpUpoIbl.
PammonanbHOoe  MPUPOIONONIB30BaHUE.
3HaueHue OXpaHbI OKpY’KaroIeu

MIPUPOJHON Cpeabl Ul  COXPaHEHUs
YeJI0BEYECTBA.

Jemoncmpayua  Tabnul, TJIAKaTOB,
KMHO(ParMeHToB, BHJIEOPOJIUKOB M3
HNHurtepHera

ApPryMeHTHpOBaHHE 3aBUCHUMOCTH  3/10pPOBbS
YeJI0BEKA OT COCTOSIHUS OKPYKAIOIIEH CPE/IbI.
AHanmu3 M OLEHMBAaHUE BIMAHUA (DAKTOPOB
pHUCKa Ha 370POBbE YEIIOBEKA.

OO0ocHoBaHMe  3/10poBOro  oOpa3a  JKU3HH,
palroOHaIBHOU OpraHu3anuu Tpyza H
IOJHOLCHHOTO OTAbIXa s MOZJepKaHHs
ICUXUYECKOTO M (U3UYECKOTO  37I0POBBS
YeJI0BEKA.

OOcyxaeHrne aHTPOTOTEHHBIX BO3JCHCTBUN Ha
OpUpoLY, rJ100a1bHbIX HKOJIOTHYECKUX
npobsieM, poid  OXpaHbl  IPUPOJBI B
COXPaHEHMH KM3HU Ha 3emiie

HWtoro uacoB o teme




OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME




TEMATHNYECKOE IINTAHUPOBAHUE 7 KJIACC

KounyecTBo 4yacoB JuiekTpoHHbIE (LU pPOBbIE)
o0pa3oBaTe/ibHbIE PeCypChl
Ne n/m HaumeHoBaHue pa3jaesioB U TeM Konrpoabnsie | IlpakTHyeckue
MPOrpamMMbl padoThI padoThI
Bcero
Paznen 1. Beenenue
bubnnorexa LIOK
1.1 Beenenue 5
https://m.edsoo.ru/7f416720
Wroro no paszneny 5
Paznen 2. bakrepuu u apxeu
bubmuorexa [{OK
2.1 baktepuu u apxeu 4 1 2
https://m.edsoo.ru/7f416720
Hroro no pazneny 4
Paznen 3. MHoOroo6pasue 0JHOKIETOYHBIX YKapUOT
bubnmnorexa LIOK
4
3.1 MHoroo0pasue 0IHOKJIETOYHBIX DYKAPHOT https://m.edso00.ru/863d46a2
Utoro no pazgeny 4
Paznen 4. ApxennacTUIHbIC UITH «PACTEHUS
4.1  |boTaHWKa — HayKa O paCTEHMSIX 1 brbmiorexa LIOK



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/863d46a2
https://m.edsoo.ru/863d46a2

https://m.edsoo.ru/863d4314

49 OO6mas OpraHu3aIus PacTUTEIBHOTO 5
' opraHu3zma
bubnunorexa LIOK
4.3 CriopoBbl€ pacTeHUs 9
https://m.edsoo.ru/863d4fc6
bubmuorexa [{OK
4.4 CeMeHHBIE pacTeHUs 8
https://m.edso0.ru/863d5a02
Htoro no pazneny 20
Paznen 5. CtpoeHue u )KU3HEEATENbHOCTh CEMEHHBIX PAaCTEHUN
bu6mmorexa IIOK
51 [ToGer 1 MOOETOBBIE CUCTEMBI 5
https://m.eds00.ru/863d1c90
bu6mmorexa IIOK
5.2 Jluct 5
https://m.eds00.ru/863d2320
bu6mmorexa IIOK
5.3 KopeHb 1 KOPHEBBIE CUCTEMBI 6
https://m.eds00.ru/863d1402
but6mmorekxa [IOK
5.4 BereraTnBHOE pa3MHOKEHUE paCTEHUI 4
https://m.eds00.ru/863d34d2
55 Knaccudukanmst IBETKOBBIX 5 bubmiorexa [IOK



https://m.edsoo.ru/863d4314
https://m.edsoo.ru/863d4314
https://m.edsoo.ru/863d4fc6
https://m.edsoo.ru/863d4fc6
https://m.edsoo.ru/863d5a02
https://m.edsoo.ru/863d5a02
https://m.edsoo.ru/863d1c90
https://m.edsoo.ru/863d1c90
https://m.edsoo.ru/863d2320
https://m.edsoo.ru/863d2320
https://m.edsoo.ru/863d1402
https://m.edsoo.ru/863d1402
https://m.edsoo.ru/863d34d2
https://m.edsoo.ru/863d34d2

https://m.edsoo.ru/7f416720

Utoro no pazgeny

25

Paznen 6. Dxonorus pacteHuid. PacteHust B MpUPOJHBIX COOOIIECTBAX

DKoJI0rus pactenuii. Pacrenus B ‘ Bu6mumoteka [JOK
7
6.1 HPUPOJTHBIX COOOIECTBAX 1 https://m.edsoo.ru/7f416720
Htoro no pazneny 7
Paznen 7. PacTuTenbHbl MUp U JESITEIBHOCTD YeNIOBEKA
PactutenbHbli MUpP M JI€ATEIBHOCTH bu6nuorexa [IOK
7.1 ldenopeka 3 1
https://m.edsoo.ru/7f416720
Hroro mo pazueny 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 63 4 28
KIJIACC
KosmmmuecTBo yacos JIeKTpOHHbIE (LM (POBbIE)
o0pa3zoBaTe/ibHbIE
Ne n/mm HaumeHnoBanue pa3jaeioB U TeM Konrtposbnubsie | IIpakruyeckue pecypcesl
NPOrpaMMmblI padoThI padoThI
Bcero
Paznen 1. I'pu6b1 1 rpnbomo100HBIE OpTraHU3MBI
1.1  ['puOsl u rpubonOI00HBIE OPTaHU3MBI 6 1 3 bubmnorexa LIOK



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

https://m.edso0.ru/863d70e6

Hroro mo pazueny 6
Pa3nen 2. JKuBotHrbie
bu6mmoreka [JOK
2.1  Boonorus — HayKa 0O >KUBOTHBIX 1
https://m.edso0.ru/863d7744
bu6mmoreka [IOK
2.2 OCOOEHHOCTH CTPOCHHUS KUBOTHON KIETKH 3
https://m.edso0.ru/863d7c26
HToro no pasneny 4

Paznen 3. CTpOGHI/Ie N XKU3HCACATCIbHOCTD JKUBOTHOT'O OpraHrnu3ima Opl"aHH3MeHHLIfI YPOBCHBb OpraHu3anuu ) XU3H1

bubmuorexa [JOK

3.1  [TluTtanue y >KMBOTHBIX 3
https://m.edsoo.ru/863d809a
bu6mmoreka [IOK

3.2 [TpaHCHOPT y HBOTHBIX 3
https://m.eds00.ru/863d86¢c6
bu6mmoreka [JOK

3.3 lpIxaHue y )KHBOTHBIX 3
https://m.edsoo.ru/863d84fa
bu6mmoreka [IOK

34 Boigenenue y UBOTHBIX 3
https://m.edso0.ru/863d89d2
bubmuorexa [JOK

3.5  Onopa u ABWKEHHE y KUBOTHBIX 3

https://m.edsoo0.ru/863d7fle



https://m.edsoo.ru/863d70e6
https://m.edsoo.ru/863d70e6
https://m.edsoo.ru/863d7744
https://m.edsoo.ru/863d7744
https://m.edsoo.ru/863d7c26
https://m.edsoo.ru/863d7c26
https://m.edsoo.ru/863d809a
https://m.edsoo.ru/863d809a
https://m.edsoo.ru/863d86c6
https://m.edsoo.ru/863d86c6
https://m.edsoo.ru/863d84fa
https://m.edsoo.ru/863d84fa
https://m.edsoo.ru/863d89d2
https://m.edsoo.ru/863d89d2
https://m.edsoo.ru/863d7f1e
https://m.edsoo.ru/863d7f1e

Perynsuus >ku3HeAESATETbHOCTH Y KUBOTHBIX bu6mmoreka [JOK
3.6 3
https://m.edsoo.ru/863d8f9%a
Hroro mo pazueny 18
Paznen 4. PaznooOpa3ue »KUBOTHBIX
JIByXcloiiHble U TPEXCIOWHBIE >KUBOTHBIE U bubnuotexa [JOK
4.1 ux ocoOeHHOCTU. JIByXCIIOITHBIE )KHBOTHBIE 4
https://m.edsoo.ru/863d9a30
bubmuorexa [JOK
4.2 TpéxcioitHble )KMBOTHBIE 1
https://m.edsoo.ru/863d9a30
bu6mmoreka [{OK
4.3 Tun [Tnockue yepBu 4
https://m.edso0.ru/863d9d50
bu6nmorexa [JOK
4.4 Tun Kpyrasie yepsu 2
https://m.edsoo.ru/863d9efe
bu6nmmoreka [JOK
4.5 Tun Konpuateie uepsu 3
https://m.edsoo.ru/863d9efe
bu6mmorexa [IOK
4.6 Tun Mommrocku 3
https://m.edsoo.ru/863dacd2
bubmuorexa [JOK
4.7 Tun YieHucTOHOTHE 12

https://m.edsoo.ru/863da3c2



https://m.edsoo.ru/863d8f9a
https://m.edsoo.ru/863d8f9a
https://m.edsoo.ru/863d9a30
https://m.edsoo.ru/863d9a30
https://m.edsoo.ru/863d9a30
https://m.edsoo.ru/863d9a30
https://m.edsoo.ru/863d9d50
https://m.edsoo.ru/863d9d50
https://m.edsoo.ru/863d9efe
https://m.edsoo.ru/863d9efe
https://m.edsoo.ru/863d9efe
https://m.edsoo.ru/863d9efe
https://m.edsoo.ru/863dacd2
https://m.edsoo.ru/863dacd2
https://m.edsoo.ru/863da3c2
https://m.edsoo.ru/863da3c2

bubmuorexa [JOK

4.8 Tun Xopaossie 2
https://m.edsoo.ru/863dae44
PazHooOpazue W HBOMIONUS TO3BOHOYHBIX bubnnoreka [JOK
4.9 ’KUBOTHBIX 1
https://m.edsoo.ru/863dae44
bubmuorexa [JOK
4,10 Haznxkmacc PeiObl 7
https://m.edso00.ru/863db010
Bbixon mo3BOHOYHBIX Ha cymry. Amduoum, bub6nuorexa [IOK
411 WA 3€EMHOBO/IHBIE 4
https://m.edsoo.ru/863db6be
AMHUOTHI. Pentuium, uiu bu6mmorexa [IOK
412 5
[TpecMbIKaroLecs https://m.edso0.ru/863dbb78
bu6mmoreka [{IOK
413  [Itumst 8
https://m.edsoo.ru/863dc352
bu6mmoreka [JOK
414 MiekonuTarmIme 8
https://m.edsoo.ru/863dca3c
Hroro no pasneny 64
Pa3zen 5. DBOIONUS U DKOJIOTHS KUBOTHBIX
bubmuorexa [JOK
51 DBOJIFOLIMS U DKOJIOTHSA KUBOTHBIX 7
https://m.edsoo.ru/863dd8ba
Wtoro no pazgeny 7



https://m.edsoo.ru/863dae44
https://m.edsoo.ru/863dae44
https://m.edsoo.ru/863dae44
https://m.edsoo.ru/863dae44
https://m.edsoo.ru/863db010
https://m.edsoo.ru/863db010
https://m.edsoo.ru/863db6be
https://m.edsoo.ru/863db6be
https://m.edsoo.ru/863dbb78
https://m.edsoo.ru/863dbb78
https://m.edsoo.ru/863dc352
https://m.edsoo.ru/863dc352
https://m.edsoo.ru/863dca3c
https://m.edsoo.ru/863dca3c
https://m.edsoo.ru/863dd8ba
https://m.edsoo.ru/863dd8ba

Pa3zen 6. JKUBOTHBIE U YEIOBEK

bu6mmoreka [JOK
6.1  DKuBOTHBIC M YETIOBEK 3
https://m.edsoo.ru/863de846
Wroro no pazueny 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 5
KIJIACC
KonuyecTBo yacoB OnekTpoHHble (LU POBLIC)
00pa3oBaTenbHbIE PECYPCHI
Ne mi/mm HanmeHnoBanue pa3ziesioB U T€M NpOrpaMMbl KonTposbHbie IIpakTrueckue
paboThI paboThI
Bcero
Pazmen 1. Beenenune
bu6mmoreka [JOK
1.1  Bsenenue 1
https://m.edsoo.ru/863df188
Wroro no pazneny 1
Paznen 2. O0uuit 0630p KIETOK U TKaHEW opraHu3Ma yeloBeKa
OOMeH BelecTB KaKk OCHOBA KU3HU YEeTIOBEKa bubmmnoreka [JOK
2.1 7
https://m.eds00.ru/863e3792
bubmuorexa [JOK
2.2 [uTomorus 4 1
https://m.edsoo.ru/863df4a8



https://m.edsoo.ru/863de846
https://m.edsoo.ru/863de846
https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df188
https://m.edsoo.ru/863e3792
https://m.edsoo.ru/863e3792
https://m.edsoo.ru/863df4a8
https://m.edsoo.ru/863df4a8

bubmuorexa [JOK

2.3 Tunel TKaHEH opraHu3Ma YeloBeKa 8
https://m.edso0.ru/863df606
Wroro no pazueny 19
Paznen 3. HepBHas cuctema
bu6mmoreka [IOK
3.1  HepsHas cuctema 8
https://m.edsoo.ru/863dfc6e
Htoro no pazneny 8
Paznen 4. CencopHbie CUCTEMBI
bubmuorexa [JOK
4.1  CeHcOpHBIE CUCTEMBI )
https://m.edsoo.ru/863e4fd4
Hroro no pazgeny )
Paznen 5. DHpOKpUHHAs cUCTEMa
bu6mmoreka [JOK
5.1  DHaokpuHHas cucTeMa )
https://m.edso0.ru/863e098e
Wroro no pazueny )
Paznen 6. [loBenenue
bubmuorexa [JOK
6.1 [ToBenenue 4

https://m.edso0.ru/863e5646



https://m.edsoo.ru/863df606
https://m.edsoo.ru/863df606
https://m.edsoo.ru/863dfc6e
https://m.edsoo.ru/863dfc6e
https://m.edsoo.ru/863e4fd4
https://m.edsoo.ru/863e4fd4
https://m.edsoo.ru/863e098e
https://m.edsoo.ru/863e098e
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646

Wroro no pazneny 4
Paznen 7. OnopHo-IBUTaTeNIbHBIN amnmapar
bubmuoreka [JOK
7.1  Koctu 4
https://m.edsoo.ru/863e0d9e
bu6mmoreka [IOK
7.2 MBIIIIITB 3
https://m.edsoo.ru/863e1398
Htoro no pazneny 7
Paznen 8. KpoBeHocHas v TuM@aTHIeCcKas CHCTEMbI
OcobeHHocTH CTpOoCHHS U (DYHKIIMOHUPOBAHUS bubnunoreka [JOK
8.1 CEPACYHOUN MBIIIILIBI 3
https://m.edsoo.ru/863e1d70
KpoBeHocHass cucremMa U JuMdaruyeckas bubnnorexka [JOK
82  lcucrema 3
https://m.edsoo0.ru/863e1712
bu6mmoreka [JOK
8.3  BuyTpeHHss cpena opraHn3Ma 4
https://m.edsoo.ru/863e1712
Htoro no pasneny 10
Paznen 9. UmmyHHas cuctema
bubmuorexa [JOK
9.1 MMMyHHas cucrtema 5
https://m.edso0.ru/863e1942
Wroro mo pazueny )



https://m.edsoo.ru/863e0d9e
https://m.edsoo.ru/863e0d9e
https://m.edsoo.ru/863e1398
https://m.edsoo.ru/863e1398
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1942
https://m.edsoo.ru/863e1942

Paznen 10. JIprxaTenpHast cuctema

10.1

JIpIxaTenbHas cuctemMa

bu6mmoreka [IOK
https://m.edso0.ru/863e231a

Wtoro no pazgeny

Paznen 11. [IumeBapuTenbHas cucrema

111

[InmeBapuTenpHas cucTeMa

bubmuorexa [JOK
https://m.edso0.ru/863e2f9a

Htoro no pazaeny

Pasxen 12. BeigenurenpHas cucremMa

121

BreiaenurensHas cuctema

bu6mmoreka [{OK
https://m.edso0.ru/863e4516

Hroro no pazaeny

Pa3nen 13. IlonoBsasa cucrema

131

TTomoBag cuctema

bu6mmoreka [{IOK
https://m.edso0.ru/863e4c50

Utoro no pazgeny

Paznen 14. Koxa u €€ mpou3BogHbIE

141

Koxa u e€ npon3BoaHbIe

bu6mmoreka [IOK
https://m.edso0.ru/863e3f76



https://m.edsoo.ru/863e231a
https://m.edsoo.ru/863e231a
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e2f9a
https://m.edsoo.ru/863e4516
https://m.edsoo.ru/863e4516
https://m.edsoo.ru/863e4c50
https://m.edsoo.ru/863e4c50
https://m.edsoo.ru/863e3f76
https://m.edsoo.ru/863e3f76

Utoro no pazgeny

Paznen 15. Anantanuu opranu3ma 4ejioBeKa

bubmuoreka [JOK
15.1 ApanTamnuu opraHu3Ma 4YeloBeKa 5
https://m.edso00.ru/863e5d12
Wroro no pazueny 5
Pa3zmen 16. 'eneTuka yenoBeka
bubmuorexa [JOK
16.1 [enerHka 4yeaoBeEKa 9
https://m.edso00.ru/863e4ec6
Hroro mo pazueny 9
Paznen 17. AaTponorenes
bu6mmoreka [IOK
17.1  AHTpomorenes 3 1
https://m.edso00.ru/863e600a
Hroro mo pazueny 3
Paznen 18. UenoBek u okpy:xaromias cpena
bu6mmoreka [JOK
18.1  YenoBek u OKpyXaromiasi cpejia 2
https://m.edso0.ru/863e600a
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 12



https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e5d12
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e600a
https://m.edsoo.ru/863e600a
https://m.edsoo.ru/863e600a
https://m.edsoo.ru/863e600a

[NOYPOUHOE IINTAHMPOBAHMUE 7 I' KITACC

Ne KosmuecTBo yacos DJIEeKTPOHHBIE nudposeie
o0pa3oBaTe/bHbIE PeCypChl
n/n  Tema ypoka Bcero Konrpoabnbie [IpakTuyeckue
padoThI padoThI
LluTosiorus — Hayka o KJIeTKe bubnuoreka [IOK
1 1
https://m.edso0.ru/7f416720
Bupyconoruss — Hayka o0 bubnuoreka [IOK
Bupycax CoBpeMeHHas https://lesson.edu.ru/lesson/e9af05c¢7-
2 1
Kimaccu(uKanus — OpraHU3MOB, 41b1-4ccf-b01a-
OCHOBHBIC TIPHHITHIIBI d1b85af8b566?backUrl=%2F06%2F07
1
3 | Bxoanas koHTponbHas paboTa 1
4 MeToapl Hay4yHOrO TO3HAHMS B 1
Ouosioruu



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b01a-d1b85af8b566?backUrl=%2F06%2F07
https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b01a-d1b85af8b566?backUrl=%2F06%2F07
https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b01a-d1b85af8b566?backUrl=%2F06%2F07
https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b01a-d1b85af8b566?backUrl=%2F06%2F07
https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b01a-d1b85af8b566?backUrl=%2F06%2F07
https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b01a-d1b85af8b566?backUrl=%2F06%2F07
https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b01a-d1b85af8b566?backUrl=%2F06%2F07
https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b01a-d1b85af8b566?backUrl=%2F06%2F07
https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b01a-d1b85af8b566?backUrl=%2F06%2F07
https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b01a-d1b85af8b566?backUrl=%2F06%2F07
https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b01a-d1b85af8b566?backUrl=%2F06%2F07
https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b01a-d1b85af8b566?backUrl=%2F06%2F07
https://lesson.edu.ru/lesson/e9af05c7-41b1-4ccf-b01a-d1b85af8b566?backUrl=%2F06%2F07

Mukpockonus ONTHYECKas,
anekTpoHHas.  JlaGoparopHas
pabdora. «[IpaBmma TexHHKH
0€30MaCHOCTH TPH TPOBEICHUH
MabOpaTOPHBIX W NMPAKTUYECKUX
pador. OCHOBBI MHKPOCKOIIUU:
IPUTOTOBJICHHE BPEMEHHBIX
npernapatoB U pabora C
MuKpockonioM.  Odopmiienne
pe3yIbTaTOB paboTsl c
MHKDPOCKOTIOM» 1

Mukpobuosioruss — Hayka o
MHUKPOOpPIraHU3Max.

[Ipokapuornueckas KJIETKA.
IIpaxTrueckas pabota

«3yuenune mopdoaoruu bubmuoreka [JOK

https://lesson.edu.ru/lesson/d22863fe-
a524-4108-8¢73-36d457664453

OakTepuii Ha 1 1
MUKPOCKOTTHYECKHIX
npenaparax»

bu6mmorexa [IOK

MHuoroo0Opasue 6akTepuii 1
https://m.edso0.ru/7f416720

PKusHenesTenbHOCTh OakTepuit bubnmoreka [JOK

1 https://m.edsoo.ru/7f416720



https://lesson.edu.ru/lesson/d22863fe-a524-4108-8c73-36d457664453
https://lesson.edu.ru/lesson/d22863fe-a524-4108-8c73-36d457664453
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OcobenHocTH OpraHu3aIH
apxeit. IlpakTtmueckas pabora
«3yuenue METOJIOB
NEe3MH(PEKINA U CTePUITH3AITAN

bu6mmoreka [IOK
https://m.edso0.ru/7f416720

10

OcHoBHbIE IPU3HAKU
OJTHOKJIETOYHBIX 9YKapHoOT.
JlaGoparopuast pabora
«3yuenne OJTHOKJIETOYHBIX
OpPTaHU3MOB O] MHKPOCKOIIOM
Ha BPEMEHHBIX "
(UKCUPOBaHHBIX
MUKpPOITpenapaTax»

bu6mmoreka [IOK
https://m.edso0.ru/863d46a2

11

Crtpoenue, IBUKEHUE, TUTAHUE,
pa3MHOXCHHUE aBTOTPOPHBIX U
reTepoTpOPHBIX

OMHOKJICTOYHBIX 9YKapUOT

bubmuorexa [JOK
https://m.edso0.ru/863d46a2

12

3HayeHue OJITHOKJIETOYHBIX
DYKapuoT B TPHPOAE U >KU3HH
4yeJI0BEKA

bu6mmoreka [IOK
https://m.eds00.ru/863d46a2

13

3aboeBanusi, BBLI3LIBAEMbIE
OJTHOKJICTOYHBIMHU dyKapUOTaMH,
1 UX Mpo(duIaKkTuKa

14

boraHnka — Hayka 0 pacTEHHUAX

bu6mmorexa [IOK
https://m.edso0.ru/863d4314
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15

PacturensHas KJICTKA.
PactutensHBIC TKAHU.

JlaGopaTopHas paborta
«3yueHue CTPOCHUS
PAaCTUTENBHBIX  KJIETOK  Ha
TOTOBBIX u BPEMEHHBIX
MUKpOIpernaparax.

JlabGoparopuast paborta
«3yuenue ocobeHHocTel
CTPOCHHUs TKAaHEW pPACTEHHM Ha
TOTOBBIX u BPEMEHHBIX
MUKpOTpernaparax»»

bubmuoreka [{OK
https://lesson.edu.ru/lesson/dfa03a6c-

7b97-4c4b-8fb6-

15d06536263d?backUrl=%2F06%2F06

PacturenbHblil OpraHu3M Kak
equHoe uenoe. IIpaktuueckas
pabora «M3yueHue CTpoeHUS
OpPraHoB pPAcCTEHH Ha >KUBBIX

bu6mmoreka [IOK

https://lesson.edu.ru/lesson/c535a780-

610d-4092-ae69-

00BEKTax U repOapHbIX
16 ©oOpasuax» 31a6b85ba67a?backUrl=%2F06%2F07
17 | KoutponwHas pabota 2
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IAJIBroJIOrHsi — HayKa o

BOJIOPOCIIAX Kpacuslie
BOJOPOCIIH.

18 bubnuorexa [JOK
[TpakTryeckas pabora https://lesson.edu.ru/lesson/60e60ee0-
«3yueHne 0COOCHHOCTEH ddbd-41e5-a97e-

CTPOCHHS U KU3HEHHBIX ITUKJIOB

KPaCHBIX BOJIOPOCIEil Ha JKHBOM 093b17b935ch?backUrl=%2F06%2F07
1 repOapHOM MaTepHualie

3eneHble BOJAOPOCIIH.

[IpaxkTrueckas pabora Bu6motreka [JOK
«3y4enune CTPOCHUS u https://lesson.edu.ru/lesson/d936b549-

19 bkusHeHHBIX LMKIOB 3eNeHBIX cadc-4411-8904-
BOJOpOCIEH HA KUBOM U
repOapHOM MaTEpHATE 901159518b62?backUrl=%2F06%2F07

20 [XapoBble BOJIOPOCIH

bu6nmorexa LIOK
https://lesson.edu.ru/lesson/60e60ee0-

21  bypsie Bogopociu ddbd-41e5-a97e-

093b17b935cb?backUrl=%2F06%2F07
MoxoBHUIHbIE 158105 Mxwu.
[IpakTuueckas paborta
«3yuenue oco0eHHoCTEH but6mmorexa IIOK
CTPOeHHS KyKYNIKMHA TbHA H https://lesson.edu.ru/lesson/9a69617c-
charuyma (Ha  JKUBBIX W 2264-40c9-a8ee-

22  rrepOapHBIX 0OOBEKTAX)»

084b3997d80f?backUrl=%2F06%2F07

23

[1nayHOBUIHbBIE (mayHsr).

bu6mmorexa [IOK
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[TpakTuyeckas pabora

https://lesson.edu.ru/lesson/71fbc817-

«3yuenune ocobeHHoCTeH
CTPOCHHUS ulayHa
OyJ1aBOBHIHOTO (Ha JXHUBBIX WU
repOapHBIX 00BEKTAX))»

858b-40fa-b98d-

8ecd93281bf4?backUrl=%2F06%2F07

XBOIIIEBUIHEIE.
[IpakTuueckas pabora
«3yuenue ocobeHHoCTEH

24 crpoennst XBola MONEBOTO M bubmiorexa [OK
NMANOPOTHHKA IIATOBHHKA https://lesson.edu.ru/lesson/71fbc817-
MYKCKOIO  (Ha  KHUBBIX U 858b-40fa-h98d-
repOapHBIX 00BEKTaX )»

8ecd93281bf4?backUrl=%2F06%2F07
[TanopOoTHHKH.
[TpakTruyeckas pabota
«3ydenue oco0eHHOCTe!

25 lerpoenns MaroOPOTHUKA bubmorexa IIOK
IITOBHUKA  MYKCKOTO  (Ha https://lesson.edu.ru/lesson/71fbc817-
KUBBIX u repOapHbIX 858b-40fa-b98d-
00BEKTaX)»

8ecd93281bf4?backUrl=%2F06%2F07
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T"ost0ceEMeHHBIE.

Bo3HuKkHOBEHUE CEMEHH.
OOmue npu3HAKU CEMEHHBIX
[pacTeHun IIpaxTrueckas
paborta «3yueHne
0COOEHHOCTEH BHEIIHETO XBOH,

bubmuorexa [JOK
https://lesson.edu.ru/lesson/15826449-

404a-4637-b92f-

26 |LVIUICK i CEMSH XBOHHLIX) e522d5a5ade0?backUrl=%2F06%2F07
27 Mmsoroo0pa3ue ToJ0CeMEHHBIX. bubnnorexa [HOK
[MpakTrueckas padoTa https://lesson.edu.ru/lesson/15826449-
404a-4637-b92f-
«3yuenune 0cobeHHoCTeH e522d5a5ade0?backUrl=%2F06%2F07
BHCIIHETO0 CTPOCHUSI MOOEroB
XBOMHBIX (eup, COCHA,
ITMCTBEHHULIA)»
O6mas XapaKTePHCTHKA Bubmrorexa LIOK
[IBETKOBBIX https://lesson.edu.ru/lesson/92d47882-
28 e684-4e90-aaa2-
(IToKpBITOCEMEHHEIX ) £66630e04576?backUrl=%2F06%2F07
[[BeTOK Kak OpraH IOJOBOTO
Pa3MHOKCHHUS y
MOKPBITOCEMEHHBIX ~ PACTEHUI.
[IpakTuueckas pabora
«3yuenne Mopdororun
[IBETKA (Ha JKUBBIX u
(UKCUPOBAaHHBIX  OOBEKTax).
29 |M3yuenue pazHoobpasus

COLIBETUIN
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bub6nmoreka LIOK
https://lesson.edu.ru/lesson/92d47882-

30 DKwusHeHHBI HUKII IBETKOBBIX e684-4e90-aaa2-
£66630e04576?backUrl=%2F06%2F07
CtpoeHHe CceMsSH I[BETKOBBIX
[pacTeHUN. IIpaxkTrueckas
31 paGora «3yuenne cTpoeHus _ But6morexa [HOK
ceMsIH MOKPBITOCEMEHHBIX https://lesson.edu.ru/lesson/eb9de235-
pacTeHui» €295-4f47-a7ae-
a06f3ed331cf?backUrl=%2F06%2F06
32 [nonel. Ilpaktuyeckas paboTa bubnnorexa [JOK
«M3yueHne cTpOeHUs TUIOIOB U https://lesson.edu.ru/lesson/a60fc608-
COILIOANI»
028a-42f0-b8b1-
WNHnuBuayansHOeE pa3BuTHE
[pacTeHui
33
[TokpbITOCEMEHHBIX
(oHTOTCHE3)
IToGer. IlpakTuyeckas pabota
«3yuenne mopdomoruu nodera
34 bubnmorexa LIOK

Ha JKMBBIX OOBEKTaX WJIM Ha
repOapHbIX 00pa3iax»

https://lesson.edu.ru/lesson/ff6d2847-
c931-4565-a618-
55d59e2f344?backUrl=%2F06%2F06
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35

[Touka. IIpakTuueckas paboTa
«3ydeHue CTpOCHUS
BEreTAaTUBHBIX,

TEHEPATUBHBIX M CMEIIAaHHBIX
nouek. PasHooOpasue mouek y
JPEBECHBIX PAaCTEHUI»

bubnunorexa LIOK
https://lesson.edu.ru/lesson/ff6d2847-

c931-4565-a618-
55d59e2f344?backUrl=%2F06%2F06

36

Mopdosorus cTeoIs.

[TpakTryeckas pabora
«V3ydyeHue nonepeyHoro cruia
CTBOJIA pAaCTEHUW W aHaIuU3

BIIMSIHUS 9KOJIOTUYECKUX
yCIIOBUI Ha pazBuTHE
[pacTeHUI»

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/2c5200a4-
2620-4c3d-bdba-

2df9d500825a?backUrl=%2F06%2F06

37

AHaroMug crelIs.

[TpakTuyeckas pabota
«3ydenne 0COOEHHOCTEH
aHATOMHMYECKOTO CTPOEHUS
cTeOms JIBYJI0JIbHBIX "
OJTHOJIOJBHBIX TPABSIHUCTHIX

pacTeHuil, cTeOast JpeBECHBIX
[pacTeHUI)

38

OyHKIIUN cTeOs.

JlaGoparopnast pabota
«3yueHne TpaHCIIopTa
BemiecTB B crebne. M3yuenue
MeTaMop(ho30B rmodera»
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Mopdonorus aucra.

39 [IpakTuyueckas paborta bubmmoreka [JOK
«3yuenne MopQooruu ucra https://lesson.edu.ru/lesson/812f498a-
Ha OKHUBBIX OOBEKTax WM
repOapHbIX 00pa3iax» 7768-449b-a78a-

045b3b361317?backUrl=%2F06%2F06
IAHaTOMHUS JTHCTA.

40 [IpakTudeckas pabora bubmmoreka [JOK
«HccnenoBanue aHATOMUU https://lesson.edu.ru/lesson/812f498a-
IIMCTAa C IIOMOIIBIO CBETOBOI'O
MHKDOCKOTIA» 7768-449b-a78a-

045b3b361317?backUrl=%2F06%2F06

41 [KouTpoabsHas padora 3
OYHKIIUU JTUCTA bubnunorexa LIOK

https://lesson.edu.ru/lesson/c0fd25c4-

42  |®oTtocuHTES. 3HayeHue £f90-4643-bc07-
oTocunTesa b6679c8c9d4a?backUrl=%2F06%2F06

43  Jlucromnap, €ro  TPHUYMHBI,

MEXaHU3M U 3HAYCHUE B KHU3HHU

pacTeHus

Mopdoiiorust KOpHsI. bu6nmorexa LIOK
https://lesson.edu.ru/lesson/09276de7-

44  TlpakTuueckas pabota

«3yuenne mop¢osoruu KopHs
Ha )KUBBIX 00BEKTaX

WK repOapHbIX 00pasiax»

7d1f-4521-8e80-

19fbbc4137bf?backUrl=%2F06%2F06
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IAHATOMUSI KOPHSI.

45  [lpakTrueckas pabora bubnmoreka [JOK
«3yueHue aHATOMHUYECKOTO https://lesson.edu.ru/lesson/09276de7-
CTPOCHHUSI KOpHA Ha TOTOBBIX
MHUKpOIIpeIapaTax» 7d1f-4521-8e80-

19fbbc4137bf?backUrl=%2F06%2F06
DyHKIUU KOpHSI.
JlaGoparoprast pabora bubnuorexa [JOK
«3y4eHue CTpoeHUs KOPHEBBIX https://lesson.edu.ru/lesson/83350b65-

46 Bonockos C HOMOUIBIO
CBETOBOI'0 MUKPOCKOIIa)» 5606-46ca-9c07-

ef4da3cd1086?backUrl=%2F06%2F06

47 MuHepanbHOe MUTaHUE
jpacTeHui
JIpIxanue KopHs.

48 UlaGopaTopHas pabota
«HccnenoBanne BIIMSIHUSA
BO3/lyXa HAa pa3BUTUE KOPHEN»

BunonsmeHneHuss KOpHEH U HX bu6mmoreka [JOK
¢dbynakun.Jlaboparopras pabora https://lesson.edu.ru/lesson/cfc37c46-

49 «3yuenue MeTamop(}ho30B
KOPHS» 39e9-4c55-a23c-

78cd748a0009?backUrl=%2F06%2F06
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BereratuBHOoe  pa3MHOXKEHHUE
LIBETKOBBIX PAaCTEHHUH U €ro
3HaYCHHWE B  E€CTSCTBEHHBIX

YCIIOBHSIX 54 B
CEITIbCKOX03I1CTBCHHOM
50 [pakTHKe
KnonupoBanue pacTeHui.
MUKpPOKJIOHAIBHOE
[Pa3MHOKEHUE pacTeHui.
KHGTO‘-IHaﬂ I/IH)KeHepI/ISI KakK
COBpEMEHHas TEXHOJIOTHS
[Pa3MHOKEHHUSI PACTEHUM.
[TpakTrueckas paboTa Bu6mmorexa [{OK
https://lesson.edu.ru/lesson/81333443-
51 «Metoasl MI/IKPOKJIO%&JII:HOI‘O 4989-459d-8574-
PASMHONCHHA PACTCHIID aeaB86064e526?backUrl=%2F06%2F06
bu6nunorexa LIOK
https://lesson.edu.ru/lesson/030017f9-
52 [louysa. XapakTepucTuka £928-4a8b-be5f-
nouBbl. PasHoobpasue nous c3ef3b741bef?backUrl=%2F06%2F06
bu6nmorexa LIOK
https://lesson.edu.ru/lesson/030017f9-
53 TIouysa. HJIOI[OpO,Z[I/Ie IIOYBBI. €928-4a8b-he5f-

Y no6penus

c3ef3b741bef?backUrl=%2F06%2F06
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Knaccudukanmst  1[BeTKOBBIX.

JIBy1OJIBHBIE. CewmelicTBO

KpecronseTHbIX.

[TpakTuyeckas pabota

«Omnpenenenue

MpecTaBuTeNeH ceMelcTBa Bu6morexa LIOK

KpecrouseTmeIx ¢ https://lesson.edu.ru/lesson/be146834-
54 HCHOIB30BaHUEM

OTIpEeCIUTENICH PACTCHHHA WIIN 1d22-412¢-9dc8-

OTIPEICITUTEIIBHBIX KAPTOUYCK)»

76afd01afe00?backUrl=%2F06%2F07

CemeiictBa PosonBerHple U

[Tacnenoseie.  IIpakTuyeckas

pabota «OmnpenencHue

MPEJCTaBUTEIEH CEMEUCTB C Bu6muorexa LIOK

HMCHOIE30BaHNCM . https://lesson.edu.ru/lesson/19e88a4b-

OTIpeIeITUTENIC PACTEHUN HITN d473-4216-85be-
- OTPCACIHTCIIBHRIX KapTOUCIO> b2f3da0a8768?backUrl=%2F06%2F07

CemeiictBa CIIOKHOIIBETHEIC U

MortpuibkoBsele. IIpakTnueckas

pabota «OrnpeneneHue

MPEACTABUTENEN CEMEHUCTB C

HCIIOJIb30BAHUEM

ONPEACIUTENCH PACTCHUN WU Bbu6mmoteka IIOK

OIIPCICIIUTCIBHBIX KAPTOICK) https://lesson.edu.ru/lesson/19e88a4b-
56 d473-4a16-85be-

b2f3da0a8768?backUrl=%2F06%2F07
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OpHonoNbHBIE pacTeHus.
CemelicTBa AMapUILIMCOBBIE U
3maku. Ilpakthueckass paborta
«Onpenenenue
MpEe/ICTaBUTEIEH CEMEHUCTB ¢
WCII0JIb30BAHUEM
ONpEACIUTENCH pPACTCHUN WU

bu6nmoreka [IOK

57  onpenenuTeNbHBIX KAPTOUEK» https://lesson.edu.ru/lesson/19e88a4b-
d473-4a16-85be-
b2f3da0a8768?backUrl=%2F06%2F07
58 CewmeiicTBa JIuneiHbie u bubmuoreka [{OK
https://lesson.edu.ru/lesson/19e88a4b-
Opxunnsle. «Omnpenenenue d473-4a16-85be-
MpeICTaBUTENIEH CEMEICTB C
HCII0JIb30BaHUEM b2f3da0a8768?backUrl=%2F06%2F07
ONPEIEIUTENIEH PACTEHUN WU
OTIPEICITUTEIIBHBIX KAPTOUYCK)»
59 KouTpoJsibHas padora 4
bubmmoreka IIOK
https://lesson.edu.ru/lesson/8922c767-
60 [Pactenus u cpena oOUTaHUS
JKOJIOTHYECKHE TpYIIIBI 63a1-4141-8580-
pacTeHun
71375ca685¢c3?backUrl=%2F06%2F07
but6mmorekxa [IOK
https://lesson.edu.ru/lesson/2111b959-
61 |PacturenpHOE COOOIIECTBO

(puToreHo3)

ca99-4f5b-932f-

12a77bfd4178?backUrl=%2F06%2F07
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bu6nmoreka [IOK
https://lesson.edu.ru/lesson/2111b959-

62 |PacturenbHble coobmiecTBa ca99-4f5b-932f-
IIeCOB
12a77bfd4178?backUrl=%2F06%2F07
bubnunorexa LIOK
https://lesson.edu.ru/lesson/2111b959-
63 PacrurenbHbIE cooO1ecrBa ca99-4f5p-932f-
IyrOB, IIOJIEW U IIYCTBIHb
12a77bfd4178?backUrl=%2F06%2F07
bubnuoreka [{OK
https://lesson.edu.ru/lesson/2111b959-
64 |PacturenbHble coolmiecTBa ca99-4f5b-932f-
00JI0T ¥ TYHAPHI
12a77bfd4178?backUrl=%2F06%2F07
CMeHa pacTUTEIbHBIX
65 |coobmmects
66 Pa3BuTHe pacTUTEIHHOTO MUPA
KynbTypHble pacTeHHs H UX
IPOUCXOXKICHHUE.
[TpakTuueckas pabora bubnmorexa IIOK
https://lesson.edu.ru/lesson/df9f7bd6-
«3yueHue dde6-4318-b0da-
67 . e68c4laalc8a?backUrl=%2F06%2F07
CENIbCKOX03IMCTBEHHBIX
[pacTEeHUil CBOCTO PETHOHAY
68 [Tlocuencrus EATEBHOCTHA

4eloBeKa B DKOCHUCTEMax.
OxpaHa pacTUTEIHLHOTO MUPA
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OBIIEE KOJIMYECTBO YACOB
[10 ITPOTPAMME

68

28




8 KIIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/ibHbIE PeCypChl

Muxkosiorusi — Hayka o rpudax.
OO61as xapakTepucTuka rpu0oB

bub6nmoreka [IOK
https://lesson.edu.ru/lesson/9b9393e5-

3adf-4f56-bdla-
e4ffe7bc7d8a?backUrl=%2F06%2F07

3I/II‘OMI/IHGTLI N aCKOMMIICTHI.

[IpakTuueckas pabota
«3yuenne CTPOCHHS
IJIECHEBBIX TI'pUOOB: MyKopa M
NEHUIIILIA

ba3zuanoMuIIETHI.

[IpakTuueckas pabora
«3yuenune ocoOeHHOCTeH
CTPOCHUA III0J0OBBIX TECJI
HITSITTOYHBIX rprboB Ha
MHKPOCKOIIMYCCKUX IIp€raparax
Y MYJISDKAX)»

I'pubono06HbIE OPraHU3MBI.

JlaGopaTopHas paborta
«3yuenune CTPOCHUS u
PKU3HEHHOTO IuKJIa GUTOPTOPHI
HAa OJKMBOM U repbapHOM
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MaTCpHraJICH

JIniaiiHUKH. [IpakTnueckas
pabota «3yuenue cTpoeHus

bubnunorexa LIOK
https://lesson.edu.ru/lesson/3c50b3d6-

MUIIAHUKOB (Ha TepOapHBIX
oOpasuax)»

C6bb-43f7-a543-

edabbla55dad?backUrl=%2F06%2F07

3HadyeHrne rpudOB B NPUPOAE U
PKU3HH YeJIOBEeKa

Oo611ne u crenragbHbIe
pa3nensl  3oomorun. Kpartkas
WCTOPUS Pa3BUTHS 300J0THH

bu6nmoreka [JOK
https://lesson.edu.ru/lesson/c0109913-

28e2-4f26-8b84-
1dcal626db7a?backUrl=%2F06%2F08

CTpoeHHe >KUBOTHOM KJIETKH.
JlaGopaTopHas paborta
«MccnenoBanue KJIETOK  TOJ
MHUKPOCKOTIOM Ha BPEMEHHBIX
MUKpOIpernaparax.

CpaBHEHHE pACTUTEIBHOM U
PKHBOTHOM KJICTOK)

bu6mmorexa [IOK
https://lesson.edu.ru/lesson/bd5c22f9-
ecab-4h6a-9427-

3ada37a239e2?backUrl=%2F06%2F08
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TkaHU >KMBOTHOTO OpraHU3Ma.
JlaboparopHas pabora

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/bf61la2cl-

9 «3y4yeHne TKaHe! KUBOTHBIX»
7d65-4fe8-8821-
1e493d0e2f06?backUrl=%2F06%2F08
bu6mmoreka [IOK
https://lesson.edu.ru/lesson/bf61a2cl-
10 Oprassl ¥ CUCTEMBI OpIaHOB
PKMBOTHOT'O OpraHM3Ma 7d65-41e8-8821-
1e493d0e2f06?backUrl=%2F06%2F08
OTtanbl W THUIOB [HATAHUA y
PKUBOTHBIX. JlaGoparopHas
pabora «/3ydeHue MUTAHUS _ Bubsmorexa IIOK
npocTeiiiiero mox https://lesson.edu.ru/lesson/c5b68fh9-
MHKPOCKOIIOM Ha BPEMCEHHBIX dd2f-4d66-8b85-
11 MuKponpenaparax lecc8f3f91e9?backUrl=%2F06%2F08
OcobeHHoCTH MTUTAHUS
MI03BOHOYHBIX )KHUBOTHBIX.
JlaGopaTopHas pabora
12 | Uzyuenne MHUTAHHS _ bubmuorexa TIOK
OTAENBHBIX  TpPEICTABUTENEIl https://lesson.edu.ru/lesson/c5b68fb9-
Pa3JIMYHBIX I'PYIII )KUBOTHBIX) dd2f-4d66-8b85-
lecc8f3f91e9?backUrl=%2F06%2F08
13 OBOJIIOLIUSA  MHILIEBAPUTEITLHON
CHCTEMBI
14 Tpancnopt Tena y

0€eCI03BOHOYHEIX YKUBOTHEIX
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bubmuorexa [JOK
https://lesson.edu.ru/lesson/2a6e0112-

15 KpoBeHocHas cucreMa
[M03BOHOYHBIX KUBOTHBIX 2e39-4b67-8584-
6a5ca6cd42ef?backUrl=%2F06%2F08
16  Dsomronus KPOBEHOCHOM
CUCTCMBbI y IIO3BOHOYHBIX
PKNUBOTHBIX
bubmuoreka [JOK
https://lesson.edu.ru/lesson/86da5377-
17  JlpixaHue y )KUBOTHBIX
9def-4866-aed6-
05f15a23d2al1?backUrl=%2F06%2F08
bubmunoreka [JOK
https://lesson.edu.ru/lesson/86da5377-
18 JIpIxaHuWe >XMBOTHBIX B BOJHOM
cpene 9def-4866-aed6-
05f15a23d2al1?backUrl=%2F06%2F08
19 bubmuorexa [JOK
IlmxaHHev PRHBOTHRIX B https://lesson.edu.ru/lesson/86da5377-
HA3eMHOI1 cpesie
9def-4866-aed6-
bubmuorexa [JOK
20 Crtpoenue BBIJICTUTEILHOM https://lesson.edu.ru/lesson/6eede906-

CHUCTEMBI Y JKUBOTHBIX. Ocmoc

edea-4723-98f5-
e48c5119a59e?backUrl=%2F06%2F08
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IBOJIIOIUA BBIIEIIUTEILHON

21
CUCTEMBI y dKUBOTHBIX
bu6mmoreka [IOK
https://lesson.edu.ru/lesson/6eede906-
22 BrigenuTeabHbBIC CHCTEMBI edea-4723-98f5-
AKTUBHOT'O THITA e48c5119a59e?backUrl=%2F06%2F08
bubmuoreka [JOK
https://lesson.edu.ru/lesson/78dab263-
23  Bupbl CKeIETOB Y JKUBOTHBIX f8¢2-4212-bd3c-
6db735585bd8?backUrl=%2F06%2F08
24 DBomouus OIOpPHO-
NMBUTATCIILHOM  CHCTEMBI Y
MO3BOHOYHBIX KHBOTHBIX
o5 [MepenBmkeHne JKUBOTHBIX B
Pa3IMYHBIX CpelaX OOMTAHUS
bu6mmoreka [JOK
Perynsuus ®u3HeIeATSILHOCTH https://lesson.edu.ru/lesson/76b0245e-
26 Y JKUBOTHBIX d21b-4f6b-8132-
bea6a0b90091?backUrl=%2F06%2F08
27 Hepsras peryJsnus y
PKHBOTHBIX
bu6mmorexa [IOK
l'opmoHanbHas — peryisauus y https://lesson.edu.ru/lesson/3e8c4ba4-
28  KUBOTHBIX

270a-4ed6-a00a-
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bub6nmoreka [IOK
https://lesson.edu.ru/lesson/71c2bf92-

29 OOmas XapaKTEePUCTHKA
KUIICYHOITOJIOCTHBIX 6234-4bb7-al155-
ba32b58f4f7c?backUrl=%2F06%2F08
Iunpounneie.  JlaGoparopHas Bu6mumoteka [JOK
pabota «l3yueHue cTpoeHuUs u https://lesson.edu.ru/lesson/71c2bf92-
30 kusmenestensHoCTH TUIIPBD»
6234-4bb7-a155-
ba32b58f4f7c?backUrl=%2F06%2F08
Cuudounnsie.
31
DopMHUPOBAHHUE METY3bI
KopainoBble NOIUIIBL.
JlaboparopHas pabora bubmmoreka [JOK
«3yuenne XHUMHUYECKOTO https://lesson.edu.ru/lesson/71c2bf92-
32 cocrasa CKeJeTa
KOJIOHHMAJIbHBIX KOPaJIJIOBBIX 6234-4bb/-a155-
TOJIHIIOBY ba32b58f4f7c?backUrl=%2F06%2F08
OO0muit IJ1aH CTPOECHUS
TPEXCIIONHOTO
33 LxuBoTHOro.OCOGeHHOCTH
OprasHu3alnuu TPEXCIONHBIX
PKUBOTHBIX
bubnunorexa LIOK
https://lesson.edu.ru/lesson/8ch2bd41-
34  OOmias xapakTepHUCTHKA YepBei bfOd-4ede-8f46-

125130cf27e0?backUrl=%2F06%2F08
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35 Ocobennoctu OpraHu3aiuu bub6nmoreka [IOK
TUTOCKUX 4yepBeil. https://lesson.edu.ru/lesson/8cb2bd41-
JlaboparopHas paboTa bf0d-4e4e-8f46-
«3yueHune 125130cf27e0?backUrl=%2F06%2F08
PKU3HEEATEILHOCTH, BHEIITHETO
u BHYTPEHHETO CTpOCHHS
MPECHOBOTHBIX IUTOCKHUX
uepBe»
[Tpucnocobnenue ILTIOCKHUX
uepBen K MMApA3UTU3MY.
JlaGopaTopHas pabora
36 «3yuenue CTpOCHUSA
Mapa3suTHIECKUX IUTOCKHUX
uepBen Ha BJIQXKHBIX
mpernapaTax»
37  JleHTOuYHBIE YEPBU
OcobeHHoCTH OpraHu3aIu
KpPYTJIbIX YEepBEU.
JlaGopaTopHas pabora bubmmorexa [IOK
«3yuenune CTPOCHUS https://lesson.edu.ru/lesson/8cb2bd41-
YeII0BEYeCKOM (cBuHOI) bf0d-4ede-8f46-
38  @ckapuieD» 125130cf27e0?backUrl=%2F06%2F08
CtpoeHue u pyHKIHUU KPYTIBIX bubnunorexa LIOK
uepBeil. JKM3BHEHHBIA  IHKIT https://lesson.edu.ru/lesson/8cb2bd41-
39 bf0d-4e4e-8f46-

YEIOBEYECKON acCKapHIbl

125130cf27e0?backUrl=%2F06%2F08
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OcobeHHoCTH OpraHru3annuunu

KOJIbYATBIX YEpBEU.
JlaGoparopHas pabora But6morexa [HOK
«3yueHue  BHEWHEro W https://lesson.edu.ru/lesson/8ch2bd41-
BHYTPEHHETO CTPOEHUA bf0d-4e4e-8f46-
40 JIOMICBOTO HepBi» 125130cf27e0?backUrl=%2F06%2F08
41 Opranu3anus TOJOCTH  Tela
KOJIbYaThIX YepBEU
PazMHOxkeHue u pazHooOpaszue
KOJIbYATBIX 4yepBei.
JlaGopaTopHas pabora
«M3yuenne BHEIITHETO u
BHYTPEHHETO CTPOCHUS
METUIIMHCKON MUSIBKH.
M3yuenne CTPOEHUS
42 MHOTOIIETHHKOBBIX YepBEii»
Ob6mmas XapaKTepUCTHKa
MOJUTIOCKOB. Bbproxonorue
MOJLITIOCKH. JTaGoparopHas Butmorexa [IOK
pabota «/3yueHue BHEIIHETO 1 https://lesson.edu.ru/lesson/bOeaal26-
BHYTPEHHETO CTPOCHUS 3433-4c1e-b01b-
43 OIOXOHOTOTO MOILTIOCKA ad7b39041fea?backUrl=9%2F06%2F08
JIBycTBOpUaThIE MOJLUTIOCKH.
JlaGopaTopHas pabota
44 (sysenme  BHemmHero bubmmorexa [IOK
BHYTPCHHETO CTPOCHHUSI https://lesson.edu.ru/lesson/bOeaal26-

JABYCTBOPYATOr'0 MOJIJIFOCKA»

3433-4cle-b01b-
ad7b39041fea?backUrl=%2F06%2F08
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I'onoBoHOIrHME MOJUIIOCKH.

JlaboparopHas paborta
4 Msyuenue BHEIIHETO u Bu6morexa [HOK
BHYTPEHHETO CTPOCHHS https://lesson.edu.ru/lesson/b0Oeaal26-
FOJIOBOHOT'OT'O MOJUTIOCKa) 3433-4c1e-b01b-
ad7b39041fea?backUrl=%2F06%2F08
46 bubnunorexa LIOK
OcobeHHocTu opraHu3anuu https://lesson.edu.ru/lesson/7fd15154-
YICHUCTOHOTUX.
0699-4768-bcbh2-
d64af53653d7?backUrl=%2F06%2F08
Krnacc PakooGpasusie.
JlaGopaTopHas pabora
«3yuenue BHEIIHEIO
47 lcrpoenms W KoHeuHOCTeH Bub6morexa [IOK
PAKOOOPA3HBIX. Wsyuenme https://lesson.edu.ru/lesson/b21ab962-
BHYTPCHHETO CTpOCHHS 0b60-44Ff-acfO-
pakooOpa3zHOro»
3025f19cae5d?backUrl=%2F06%2F08
48 MHuoroobpa3ue W 3HaYeHHE
pakooOpa3HbIX
Kunacc [TaykooGpasHsie. bubnnorexa [JOK
49 Ctpoerne u  MOpQOJIOTHS, https://lesson.edu.ru/lesson/ee2e3c8c-

pa3zHOOOpa3ue maykooOpa3HbIX

7756-4699-bb2b-
fc5519bcea98?backUrl=%2F06%2F08

50

Mmuoroo0pasue naykooOpa3HbIX
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Knacc Hacekomrie.

JlaboparopHas paborta
«3yueHne CTpoeHHUsI pOTOBOTO
51 anmapara u  xomeunocreii Bubmiorexa [IOK
HacekoMoro. syuenue https://lesson.edu.ru/lesson/f7f7abf6-
BHYTPEHHETO CTpPOCHUA
HACCKOMOT'0» 36a7-424b-84b7-
7a00eaadc63e?backUrl=%2F06%2F08
52 BuytpenHe CTpOEHHE,
Pa3MHOKCHHUEC u Pa3BUTHUC
HAaCCKOMBIX
53 |OcHOBHBIE OTPSIABI HACEKOMBIX bubnnorexa [JOK
C HCIIOJIHBIM IIPEBPALICHHUEM
https://lesson.edu.ru/lesson/f7f7abf6-
36a7-424b-84b7-
7a00eaadc63e?backUrl=%2F06%2F08
OCHOBHBIE OTPSAJIbI HACEKOMBIX bubmuoreka [JOK
C MOJHBIM  MPEBPAILIECHUEM
54 (Yemyekpruisie) https://lesson.edu.ru/lesson/f7f7abf6-
36a7-424b-84b7-
7a00eaadc63e?backUrl=%2F06%2F08
OCHOBHBIE OTPSABI HACEKOMBIX
C MOJHBIM  IPEBPAILICHUEM
55 bubnuoteka [JOK

(’KecTkokpblibie U

[lepennoH4YaToOKpHLIBIE)

https://lesson.edu.ru/lesson/f7f7abf6-
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36a7-424b-84b7-

7a00eaadc63e?backUrl=%2F06%2F08

OCHOBHBIE OTPSJIbI HACEKOMBIX
C TOJNHBIM  MpPEBpALIECHUEM

bu6nmmoreka LIOK

56 |Isykpsutsie u Broxu) https://lesson.edu.ru/lesson/f7f7abf6-
36a7-424b-84b7-
7a00eaadc63e?backUrl=%2F06%2F08
OO11eCTBEHHBIE  HACEKOMEIE.
57  MemoHOCHBIE MUEJIbI
bubnnorexa [IOK
https://lesson.edu.ru/lesson/73403f03-
58 |OcobennocTtu OpraHu3aIu acac-4cc4-8e85-
XOp)IOBI)IX JKHNBOTHBIX
44942b586134?backUrl=%2F06%2F08
IMoaTun l'onoBoxoproBele.
JlaGopaTopHas paborta
«3yuenune BHEIIHETO 51
59 BHYTPEHHETO CTpOeHUA Bu6miorexa LIOK
fTaHIeTHITka Ha https://lesson.edu.ru/lesson/73403f03-
(UKCUPOBAHHBIX MIpemapaTax» acac-AcCcA-8e85-
44942b586134?backUrl=%2F06%2F08
60 OOwmmit 0030p CTpoeHUS H

Pa3sBUTHA ITO3BOHOYHBIX
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PKHUBOTHBIX

61

OO011ast XapakTepUCTHKA pbIO

bu6nmorexa LIOK
https://lesson.edu.ru/lesson/3cec521c-

2e5f-410d-928b-
€d69926396b2?backUrl=%2F06%2F08

62

Mecra oOuTaHus, BHEIIHEE
CTPOEHUE C CKEJET PhIO.

JlaGopaTopHas pabota
«M3yueHune ckeneta KOCTHBIX U
XPSIILIEBBIX PHIO»

63

Braytpennee CTpOCHUE u
KU3HEIEeATEIIbHOCTh pBIO.
JlaboparopHas pabota
«3yuenune BHYTPEHHETO
CTPOEHUS PHIOBI»

bu6mmorexa IIOK
https://lesson.edu.ru/lesson/3cec521c-

2e5f-410d-928b-
€d69926396b2?backUrl=%2F06%2F08

64

Pa3zMHOXeHUE U pa3BUTHE PBIO
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Xps1ieBbie pHIObL. bubnnorexa [IOK
https://lesson.edu.ru/lesson/70df96ab-
65 UlaGopartopHas pabora
«W3yuenue paznoodpaszus peid» [24a-424e-a6a4-
e25b4ef615e9?backUrl=%2F06%2F08
KocTtHbIe pBIOBI. bubmmoreka [JOK
https://lesson.edu.ru/lesson/70df96ab-
66 UlaGopartopHas pabora
«Omnpenenenne Bo3pacTa PO 724a-424e-a6a4-
110 YElIye» e25b4ef615e9?backUrl=%2F06%2F08
bu6nmoreka LIOK
https://lesson.edu.ru/lesson/e3170197-
67 |Ponb pblO B IpUpOAE U JKU3HU b403-4878-897¢-
YesoBeKa
6d2927520c21?backUrl=%2F06%2F08
OO6mas XapaKTEePUCTHKA
3eMHOBOJHBIX. JlabopaTtopHas
68 pagora «Msyuenue ckesera Bu6miorexa [IOK
ATYIIKHY https://lesson.edu.ru/lesson/cd61255b-
284f-4e8a-ab79-
435323365d84?backUrl=%2F06%2F08
BuyTtpenuee CTpOCHHE 51
PKU3HEJEATeNIbHOCTh aMpuouii.
JTaGoparopHas pabora Bu6morexa [IOK
«M3yuenne BHYTPEHHEro https://lesson.edu.ru/lesson/cd61255b-
CTPOCHUS JIATYIIKH U TPUTOHA) 284f-4683-ab79-
69

435323365d84?backUrl=%2F06%2F08
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PKvzaeHnHsblit kit ampuouii.

70 UlabGopaTtopHnas pabota bubmmoreka [JOK
https://lesson.edu.ru/lesson/59ca8a5a-
«3yuenue
6983-4a35-99ac-
HHIUBUIYAJIbHOI'O pa3BUTHUA
3EMHOBO/IHOT'0Y 471636edc03a?backUrl=%2F06%2F08
bubnunorexa LIOK
https://lesson.edu.ru/lesson/ca890524-
71 |MHuorooOpa3ue, 3HAUYCHHUE U fof7-4c73-a760-
OXpaHa 3CMHOBOJIHBIX ffffceea352a?backUrl=%2F06%2F08
OO6mas XapaKTepUCTHKA
MPECMBIKAIOIINUXCA.
JlaGopatopHas pabora
72 «3yuenue BHECIIIHET O u Bu6mnorexa [IOK
CTpOCHHA smeputb. Msyuenue https://lesson.edu.ru/lesson/e54a8846-
CKeJIeTa ALIEPULIBI» 549-4129-8087-
41176589581 ?backUrl=%2F06%2F08
BuytpeHHee  cTpoeHHe WU bubnnorexa [JOK
73 KM3HEIEATENBHOCTD
https://lesson.edu.ru/lesson/e54a8846-
PENTUITHIA. JlabGopaTopHas £549-41a9-8087-
paboTa «3yuenue
BHYTPEHHETO CTpOCHHS 41176589581 ?backUrl=%2F06%2F08
SIEPULIBI
PazmHOXXEHME W pa3BUTHE
74
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PaznooOpasue penTuimii.

75  [Slmepuubl v 3Meu. bubmmoreka [JOK
https://lesson.edu.ru/lesson/e54a8846-
JIaGoparopHas paboTta e549-41a9-8087-
«3ydyeHune pazHooOpa3us
[PECMBIKAFOLIUX CSD 411765895181 7backUrl=%2F06%2F08
PazHooOpasue pEeNTHINH. bubmmoreka [JOK
Uepermaxy W KPOKOJIHIIBL. https://lesson.edu.ru/lesson/23200814-
76 Bhavenue u oxpaHa d176-471d-afb5-
MPECMBIKAIOIITUXCSI
8779ddh6807c?backUrl=%2F06%2F08
OOmmas xapakTEPUCTUKA TITHII. bu6nmoreka LIOK
JlabopaTopHas pabota https://lesson.edu.ru/lesson/7c6f5879-
" «3yuenune BHEIITHETO d445-42d7-b68f-
CTPOCHHS ITTHI» £592deaa9777?backUrl=%2F06%2F08
OnopHO-ABUTATENbHAS CUCTEMA
ntuil. JlaGoparopHast paborta
«3yuenune BHEITHETO
7g  CTpOCHMUS II//II MEePHEBOTO TIOKPOBA BuGmmotexa LIOK
L. LSyHeHHe  creneta https://lesson.edu.ru/lesson/42537dc0-
MTUIBDY
9e10-4327-853c-
dd1c536296ac?backUrl=%2F06%2F08
79 BHyTpeHHEE CTPOCHHE TITHI]
Opranel  4yBCTB,  HEpBHas bu6muoreka [JOK
80

CHUCTEMA U MTOBCACHUC IITHIL

https://lesson.edu.ru/lesson/42537dcO-

9e10-4327-853c-
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PasMHOXEHHE UM pasBUTHE U
ntui. JlaGopatopnas pabota

bubnunorexa LIOK
https://lesson.edu.ru/lesson/2ed9f2fb-

81 «3ydyeHue crpoeHHs  SHna
HTHL};: R 609e-4f67-8750-
dc467de4f9c3?backUrl=%2F06%2F08
bu6nmoreka LIOK
https://lesson.edu.ru/lesson/51cafda0-
82  Dxomormyeckue rpymIbl MTULL
87b7-4216-9f4f-
ac377939b162?backUrl=%2F06%2F08
CucremMaTH4yecKHe TpyMIbI
ntun.  [Ipaktuyeckas pabota
83 «Ormpenienenne IITHULL c bubmorexa [IOK
CIIONB30BAHMEM https://lesson.edu.ru/lesson/51cafda0-
OIPEIETUTENEI» 87h7-42f6-9F4f-
ac377939b162?backUrl=%2F06%2F08
bu6mmotexa IIOK
https://lesson.edu.ru/lesson/51cafda0-
84 3naueHme W OXpaHa ITHUI]
87b7-4216-9f4f-
ac377939b162?backUrl=%2F06%2F08
bubnunoreka LIOK
https://lesson.edu.ru/lesson/623ca9a3-
85 Opranuzauus W CTPOEHHUE

MJICKOIIUTAOIINX

12e9-44da-9645-

6c04649e7329?backUrl=%2F06%2F08
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bu6mmoreka [IOK
https://lesson.edu.ru/lesson/c9c30bd3-

97 [lonmynsuuu >KUBOTHBIX
49c1-4ff1-9a7a-
1fa9c213345f?backUrl=%2F06%2F08
DJKOcCHUCTEMA. [IpakTuueckas
pabota «/3ydyeHue npupoHOro
98 CcOo00I1IeCTBA: cocTasa u
CTPYKTYpBI»
PKMBOTHBII MHP HPUPOIHBIX
99 som 3emin
bubmuoreka [JOK
https://lesson.edu.ru/lesson/1634943a-
100 BosneiictBue  yeloOBeKa  Ha
PKUBOTHBIX B IIPUPOJIE 8780-4de5-ae9d-
3fab6a7adff41?backUrl=%2F06%2F08
3HaYCHHE JIOMAIITHUX
PKUBOTHBIX B JKM3HH YCJIOBEKa.
JlaGopatopHas pabota
«Habmnronenuss 3a NOTUIAMH B
FOPOJICKOM
101
cpene»
bubnunorexa LIOK
https://lesson.edu.ru/lesson/6443e7eb-
102 OxpaHna )KxUBOTHOTO MUpa fa91-4657-a179-

f971353b649d?backUrl=%2F06%2F08



https://lesson.edu.ru/lesson/c9c30bd3-49c1-4ff1-9a7a-1fa9c213345f?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/c9c30bd3-49c1-4ff1-9a7a-1fa9c213345f?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/c9c30bd3-49c1-4ff1-9a7a-1fa9c213345f?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/c9c30bd3-49c1-4ff1-9a7a-1fa9c213345f?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/c9c30bd3-49c1-4ff1-9a7a-1fa9c213345f?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/c9c30bd3-49c1-4ff1-9a7a-1fa9c213345f?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/c9c30bd3-49c1-4ff1-9a7a-1fa9c213345f?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/c9c30bd3-49c1-4ff1-9a7a-1fa9c213345f?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/c9c30bd3-49c1-4ff1-9a7a-1fa9c213345f?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/c9c30bd3-49c1-4ff1-9a7a-1fa9c213345f?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/c9c30bd3-49c1-4ff1-9a7a-1fa9c213345f?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/c9c30bd3-49c1-4ff1-9a7a-1fa9c213345f?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/1634943a-8780-4de5-ae9d-3fa6a7adff41?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/1634943a-8780-4de5-ae9d-3fa6a7adff41?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/1634943a-8780-4de5-ae9d-3fa6a7adff41?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/1634943a-8780-4de5-ae9d-3fa6a7adff41?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/1634943a-8780-4de5-ae9d-3fa6a7adff41?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/1634943a-8780-4de5-ae9d-3fa6a7adff41?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/1634943a-8780-4de5-ae9d-3fa6a7adff41?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/1634943a-8780-4de5-ae9d-3fa6a7adff41?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/1634943a-8780-4de5-ae9d-3fa6a7adff41?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/1634943a-8780-4de5-ae9d-3fa6a7adff41?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/1634943a-8780-4de5-ae9d-3fa6a7adff41?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/1634943a-8780-4de5-ae9d-3fa6a7adff41?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/6443e7eb-fa91-4657-a179-f971353b649d?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/6443e7eb-fa91-4657-a179-f971353b649d?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/6443e7eb-fa91-4657-a179-f971353b649d?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/6443e7eb-fa91-4657-a179-f971353b649d?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/6443e7eb-fa91-4657-a179-f971353b649d?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/6443e7eb-fa91-4657-a179-f971353b649d?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/6443e7eb-fa91-4657-a179-f971353b649d?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/6443e7eb-fa91-4657-a179-f971353b649d?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/6443e7eb-fa91-4657-a179-f971353b649d?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/6443e7eb-fa91-4657-a179-f971353b649d?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/6443e7eb-fa91-4657-a179-f971353b649d?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/6443e7eb-fa91-4657-a179-f971353b649d?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/6443e7eb-fa91-4657-a179-f971353b649d?backUrl=%2F06%2F08
https://lesson.edu.ru/lesson/6443e7eb-fa91-4657-a179-f971353b649d?backUrl=%2F06%2F08

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




9 KUIACC

KoauyecTBo yacoB DJIeKTpOHHbIE U(POBLIE
o0pa3oBaTejbHbIE PECypPChl
Ne Tema ypoka Konrpoabublie | IIpakTuyeckue
padoThI padoThI
n/n Bcero
Cucrema 6MOIOTHYECKUX HAYK, bubnmoreka [JOK
1  |msyuaromux yenoseka 1
https://m.edsoo.ru/863df188
2  XUMHYECKHH COCTaB KJICTKH 1
3 [IpocTpaHcTBEHHAs CTPYKTYpa U 1
Oounonornueckre pyHKIUN OETKOB
4  CocraB, cTpoeHUE ¥ PYHKIIUU JTUITHIOB 1 bu6mmoreka [JOK
https://m.edso0.ru/863e3792
5  CocraB, cTpoeHH€e U (PYHKIIUU YTIEBOIOB 1 bubnuotexa [JOK
https://m.edsoo.ru/863df4a8
CocraB, CTpoeHHE U PYHKITUU bubnunoreka [JOK
6  HykneMHOBBIX KMCIOT 1
https://m.edso0.ru/863df606
7 (OOMeH BelecTB U MPEeBpaIleHHe SHEPTHI 1
8  Perymsmus u HapyleHUs OOMEHa BEIIECTB 1
KneToyHoe cTpoeHne OpraHu3MoB bubnuoreka [IOK
9 KMBOTHBIX U YeJIOBEKa 1
https://m.edsoo.ru/863dfcte



https://m.edsoo.ru/863df188
https://m.edsoo.ru/863df188
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Crpoenne knetku. [Ipaktnyeckas padora

10 «IIpocMmoOTp 37EKTPOHHO-
MHUKPOCKOITUYECKHX (hoTorpaduii
MpenapaToB CTPOCHUS KIETKU U
MEKKJIETOYHBIX KOHTAKTOBY
11 npo knetku. KineTouHslil LUK
12 Mmuoroo6pasue u qudhepeHIupoBKa
KJIETOK
Tunel TKaHEH opraHu3Ma 4eaoBeKa. bubnuorexa [JOK
13 Ipaxruueckas pabora
https://m.edsoo.ru/863e1d70
«MHKpPOCKOIIMPOBAHUE MPENIAPATOB bub6nuoreka [IOK
OCHOBHBIX THUIIOB TKaHEH
https://m.edsoo.ru/863e1712
14  DnurenuanbHBIC TKAHU bu6mmoreka [IOK
https://m.edsoo0.ru/863e1712
15 |CoenuHuTenbHAas TKaHb: CBOMCTBA, THIIBI
KIIETOK, XapaKTePUCTHKA MEKKIETOUHOTO
BEIIECTBA
16 |[Knaccudukarus coeTMHATETBHBIX
TKaHeu
17  CkenerHas MbIIIICYHAS TKAaHb bu6mmoreka [IOK
https://m.eds00.ru/863e1942
18  Cepneunas u riagkas MbIIICYHBIC TKAHU



https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
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HepBHast TkaHb: HEUPOHBI U HEUPOTJIUSL.

19
HepBHble BOJIOKHA 1 HEPBHBIE OKOHYAHUS
20  KonTtponbHas pabota mo 1. 2 «O0rmmii
0030p KJIETOK U TKaHEeil opraHuzMa
YeII0BEKa»
Opranu3aiusi HEpBHOM CUCTEMBI.
[MpakTudeckas padora «3yueHune
21 rucronornueckux IpernapaToB OPraHoB
HEPBHOW CUCTEMBI»
22  Ctpoenue u (PyHKIIMH CIIMHHOTO MO3Ta bubnnorexa [JOK
https://m.edsoo.ru/863e1d70
[IpomonroBarslii ¥ 3aTHAI OTIEIbI bu6mmoreka [JOK
ronmoBHoro mo3ra. [Ipaktuueckas pabora
23 «VI3ydeHue CTPOCHHS TOTOBHOTO MO3Ta https://m.edsoo0.ru/863e1712
Ha MaKeTax»
Cpenuuii ¥ TPOMEKYTOUHBIN OTJIEITBI bubnunoreka [JOK
24 IromoBHOT0 Mo3ra
https://m.edsoo.ru/863e1712
o5 CrtpoeHue 60bIINX TOTyIIapui
TOJIOBHOT'O MO3Ta
26  Pednexcsl u peduekTopHas yra
27  Metozsl McCaeA0OBaHUS MO3TOBOM bu6mmoreka [IOK

AKTUBHOCTH M CTPOEHUS CTPYKTYP
HEPBHOM CUCTEMBI

https://m.edso0.ru/863e1942



https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1d70
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28

Hapymienust paboTbl HEPBHOM CHUCTEMBI.
KontponsHas padora no ri1. 3 «HepBHas
cUCTEMAY

29  |CTpoeHHE CEHCOPHBIX CUCTEM
30 Opransl 3penus. JlabopatopHas padbora
«V3ydyeHune cTpoeHus OpraHa 3peHHsD)
31  HapymeHus 3peHust © METObI UX
TIeYCHHSI
30 Opransl cnyxa. JlaboparopHas pabota
«M3yueHne cTpoeHUs opraHa ciyxa»
Opranbl 000HSIHUS, OCA3aHUS, BKYCa,
paBHOBecwus1. JlaboparopHas paboTa
33 «3yueHune rucToIOrHYeCKUX MpernapaTon
OpraHOB YYBCTB»
34  DHIOKpHWHHAS CUCTEMa bubnuoteka [JOK
https://m.edso0.ru/863e1d70
OnpeneneHyue 1 OCHOBHbBIE bub6nuoreka [IOK
35  xapaKTepHCTUKH TOPMOHOB
https://m.edsoo.ru/863e1712
VKene3pl BHyTpEHHEN CEKPELIMH. bubnnorexka [JOK
JlaGopaTtopHnast pabora «3yuenue _
36 rycronormueckux mpenapatos https://m.edso00.ru/863e1712
YHIOKPUHHBIX OPTaHOBY
JKenesbl cMemaHHON CeKpeIuH.
37  Perynsuus nesTeIbHOCTH JKEé3

BHYTPEHHEHN CEKpenuun



https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
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38

:‘)H,I[OKpI/IHHI)IC 3a00/1eBaHUs U UX
JICHCHHUC

39  PednexropHas Teopus MOBEICHUS bubnmoreka [JOK
https://m.edsoo.ru/863e1942
40  CurnanbHbie cucTeMbl. Peun. [lamsaTs.
MpluieHue
41 KorautuBHbIe (YHKIIUN HEPBHOM CHCTEMBI
42 Hapymenus noseneHus, COBpeMEHHbIE
METO/IbI JICUCHUS
43  |Anaromug koctu. CoequHEHHUS KOCTEN
44 Ocesoii ckener. [IpakTuueckas pabota
«3ydyeHne cTpoeHus CKelieTa 4eJioBeKa Ha
MaKeTax»
45 CKeneTsl 0sICOB KOHEYHOCTEH U
CBOOOHBIX KOHEYHOCTEMN
16 Hapy1enus ctpoeHus CKeJleTHON
CUCTEMBI, NX TPO(UTIAKTUKA U JICUCHHE
47  |Ctpoenue 1 pabOTa MBIIIIIL bubnunoreka [JOK
https://m.edsoo.ru/863e1d70
48  (OCHOBHBIE MBIIIIIEI TEJIA YEIOBEKA

bu6mmoreka [IOK
https://m.edso0.ru/863e1712



https://m.edsoo.ru/863e1942
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49

[IpodunakTrka u T1e4eHUE TTOBPEIKICHUN
OIOPHO-ABUTaTEIbHOIO alapara.
[IpakTrueckas padora «OkazaHue MepBOU
MOMOIIIU [TPU TOBPEK/ICHUHU CKeJleTa U
MBI

bubmuoreka [JOK
https://m.edso0.ru/863e1712

50

Anatomus cepana. JlabopatopHast pabora
«[TpoCcMOTp rUCTOIOrMYECKUX MPEapaToB
CEep/ICYHON MBIIIIIIBI

51

Pabota cepaua. [Ipaktuueckas pabora
«3MepeHne apTepruanibHOTO TABJICHUS U
yJIbCay

52

Hapymenwust paboThl cepara.
JlaGopaTopHnast pabota
«QneKTpoKapauorpapus»

bu6mmoreka [{OK
https://m.edso0.ru/863e1942

53

Kpoenocnas cucrema. Jlabopatopras

pa60Ta «I/I3yquI/Ie TUCTOJIOTUYCCKUX
mpenapaToB CTCHOK COCYA0B»

54

Kpyru kpoBooOparienus. [lepast momorpb
IIPU KPOBOTEUEHUAX

55

AHaToMMS JIHM(I)&TH‘ICCKOP'I CHUCTCMBI

56

BryTtpeHnHss cpena opraHuzma

57

CocTtaB U OpPMEHHBIE JIEMEHTHI KPOBH.
OPUTPOLUTHI K TPOMOOIIHUTEI.
JlaGopatopHas pabora «3yueHue
THECTOJIOTUYECKUX MPETapaToB KPOBH U
OpPTraHOB KPOBETBOPEHUS



https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1942
https://m.edsoo.ru/863e1942

CoctaB 1 pOopMEHHBIE JIEMEHTHI KPOBH.

58  Uletikormtsl. JIaGopaTtopHas paboTa
«3yueHune rucToJIOrn4ecKux MpenapaTon
KPOBH U OPTaHOB KPOBETBOPEHUS»

59  I'pynns! kpoBu. KoHTposibHas padora no
ri. 8 «KpoBeHocHas u muMdaTuueckas
CUCTEMBI»

60 MexaHU3MBbI 3aIUTHl OPTraHU3Ma OT
uHpeKui

61 Opranbl HIMMYHHOW CUCTEMBI

62 BpoxaeHHbINH 1 TPUOOPETEHHBII
UMMYHHUTET

63 |HeuHeknoHHBI UMMYHUTET

64 WupekuronHbie 3a0051€BaHUs U UX
npoduIakTHKA
AHATOMUS TBIXaTEIHLHON CHCTEMBI.

65 UlaboparopHas padota «3ydenue
THCTOJIOTUYECKUX MTPETapaToB OpraHoB
TBIXAHUS
Jlerkne u qpIXaTeNbHbIC ABHKEHHS.

66 Ilpakruueckas padora «M3mepenue

00XxBaTa rpyIHOM KJIETKU B COCTOSTHUHU
BJI0OXA U BbIOXA. OmpeiesieHne YaCcTOThI
IIBIXQH WS




67

["a3000MeH U perynsuus AbIXaHusl.
[MpakTuueckas pabora «BrnusiHue
pasIn4HbIX (PAaKTOPOB HA YACTOTY
NIBIXAHUS

68

I'nruena JbIXaHU. 3aboneBaHus OpraHoB
JBIXaHUA

69

AHATOMUS TUILIEBAPUTEITEHON CUCTEMBI.
JlaboparopHas pabota «lccrnenoBanue
MeHCTBUS (PEPMEHTOB CITFOHBI Ha
Kpaxma

70

[MumeBapeHue B )KenyIKe U JeSTENbHOCTD
neueHy. «M3ydeHne rucTonornyeckix
[IpernapaToB OpraHoOB MUIIEBAPUTEIbHON
CUCTEMBI»

71

HHmeBapeHHe B KuIleuHuke. BcachiBaHue

72

PCI‘YJ'ISII_II/ISI MMUIICBAPCHUA

73

['uruena nutanus. 3a00JeBaHUs CUCTEMBI
nunieBapenus. KonrponbHas paborta o
. 11 «IInmeBapurtenbHas cucteMa

74

CTpoeHue BbIICTUTENbHON CHCTEMBI.
JlaGopaTtopHnast pabora «3yuenue
TUCTOJOTHYECKHX MPErapaToB Pa3HbIX
Y4aCTKOB IMOYKH, MOYETOYHHUKA, MOYCBOTI'O
Ty3BIPS

75

dyHknroHupoBanue nouku.Hepsuas u
ryMOpajibHasi peryJisalus OpraHoB
BBIJICIIUTEIILHON CUCTEMBI




76

3a0oJieBaHusl OPraHOB
MOUYEBBIIETUTENILHON CUCTEMBI

7

My KcKas IoJIoBasi CUCTEMA.
JlaGopaTtopHnast pabora «3yuenue
THECTOJIOTUYECKUX MPETapaToB OPraHOB
MOJIOBOI CUCTEMBI»

78

PKeHnckas monoBasi cucrema.
JlaboparopHas pabota «3yuenue
TUCTOJIOTHYECKHX MIPEIapaToB OpraHoB
MOJIOBOM CUCTEMBD»

79

BOCHpOI/ISBeI[eHI/Ie OpraHn3ma 4cCJIOBCKa

bubmuorexa [JOK
https://m.edso0.ru/863e1d70

80

bepeMeHHOCTD, ee TUTaHUPOBaHHE.
3a001eBaHUs IOJIOBON CUCTEMBI

bu6mmoreka [{OK
https://m.edso0.ru/863e1712

81

CrtpoeHne U GyHKLIUU KOXKH.
IMpaktiueckas padota «ccnenoBanue ¢
MOMOIIIBIO JIYTIBI THUIBHOW U JIaJJOHHON
CTOPOHBI KUCTH

bu6mmoreka [{JOK
https://m.edso0.ru/863e1712

82

[IpouzBoaubie kKoxH. [IpakTHueckas
pabota «/3ydeHue rucToIornyecKux
MpenapaToB dIUIEPMUCA U JIEPMBI»

83

3a0oneBaHus KOXKH U UX
npeaynpexaenue. ['uruena Koxu

84

[MpucnocobneHune yenoBeka K
MEHSIOIIUMCS YCIIOBUSIM CPEJIbI

bu6mmorexa [IOK
https://m.edso0.ru/863e1942



https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1712
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https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1942
https://m.edsoo.ru/863e1942

85

TepMoperynsauus: poiab KOKU U COCYI0B

86 |Apanrtanuu 4einoBEKa, €ro OPraHoB U
TKaHeW K HU3KUM KOHIIEHTPAIUsIM
KHCIIOPOJ1a ¥ TUTIOKCUU
87 [upkagHbie pUTMBI. AJanTamuy K
HEBECOMOCTH
Putmugeckue mmpoueccsl bub6nmorexa [IOK
88  bkusHenesTenbHOCTH
https://m.edsoo.ru/863e1d70
89  3akoHOMEpPHOCTH HACIEIOBAHUSA bubnnorexka [JOK
MPU3HAKOB
https://m.edsoo0.ru/863e1712
90 [CeHBI U HACJIEIOBAHKE MPU3HAKOB bubnuorexa [JOK
https://m.edsoo.ru/863e1712
91  MexaHu3MBbI ONpe/ieNIeHus o
92  |CueruieHHOE HaclieIOBaHHE IPU3HAKOB
MonuduxarionHas ¥ HacJIeICTBEHHAs bu6mmoreka [{JOK
93  m3MeHumBOCTH
https://m.edsoo.ru/863e1942
94 MeToabI UCCIIEIOBAHUS
HACJIEICTBEHHOCTHU YeJIOBEeKa
95 |HacnencrtBeHHBIE 3a00JIEBaHUS YEIOBEKA
96 [omynsauuoHHAs TEHETUKA YETTOBEKa



https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1d70
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
https://m.edsoo.ru/863e1712
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97

buonndopmaruka. ['eneTnueckas
uHxeHepust KoHTponbHas pabora 1o IiI.

bubmuoreka [JOK

16 «eHETHKA YeTOBEKaY 1 https://m.edso0.ru/863e1d70
UYenoBek B cCUCTEME )KMBOTHOI'O MUPA. bubnnoreka [HOK
IIpakTuueckas padota «M3yueHue _
98 JipeBHeiimeii HCTOPHHU H FBOTIOLHH https://m.edso00.ru/863e1712
YeIOBEeKa Ha IPUMEPE KOJIICKIINH U 1 1
PEKOHCTPYKIHI»
99  |YHuKanbHBIC MPU3HAKA TOMHHUI 1 bu6mmoreka [JOK
https://m.edsoo0.ru/863e1712
CXOJCTBO M pa3/Inyus YEIOBEKa U
100 1
YEITOBEKOOOPa3HBIX 00€3bsIH
101 JKonornyeckre (HakTophl U MX JCHCTBHE 1
Ha OpraHU3M YeJIOBEKa
310pOBBE YENIOBEKA KaK COlUaIbHas bu6mmoreka [JOK
102 pennocts 1
https://m.edso0.ru/863e1942
OBHIEE KOJIMYECTBO YACOB I10 102 12

I[TPOTPAMME
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YUEBHO-METOANYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI
JJIAA YUEHUKA

1. buonorus: 7 knacc: yriayoJeHHbIH ypoBeHb: yueOHuk, 7 kinace / Cymaroxun C.B., I'pomosa H.I1., benskosa I'.A. u 1p.; mox penaxmuen
Cymaroxuna C.B., uznarensctBo «IIpocBenienuey, 2024

METOAUYECKUE MATEPUAJIBI IJI YUUTEJIA

1. MeTonnueckoe rmocodue K mpeaMeTHON JTMHUY «JIMHUYN Ku3HM», 7-9 Kiaccel, yrayonennsiii ypoenb. Cymaroxun C.B., Hocosa E.B.,
usnarensctBo «lIpocsemenue, 2024

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

https://myschool.edu.ru/profile

https://resh.edu.ru/

https://school.mos.ru/

https://m.edsoo.ru/7f4148d0

bubmnoreka LIOK

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEHEHUE ITPOI'PAMMBI

KabuHeTsI IeHTpa ecTeCTBEHHOHAYYHON M TEXHOJIIOTHYECKOH HanmpaBiIeHHOCTH «Touka pocTay.

[Tudposas nmadopatopus o 6uonoruu Releon

[udposas nabopaTopust o OUOJIOTHI
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