


IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HA YPOBHE OCHOBHOTO OOIIEro o00Opa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa30BaTeNbHOW MpOrpamMMmbl, NPEICTaBICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamMera «Dusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIMXCS U OPraHU3alMI0 HU3YYEHUS
(Gu3MKK Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (pu3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM 00Yy4YEeHHUS, a TAKKe
MEXKIPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o ¢u3uKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rogam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
W3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma no ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOAUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
PEIMETOB, TMOCKOJbKY (HU3NYECKHE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHMHEH, OHOJIOTHEH, acTpOHOMHEH U (QHU3UUECKOM
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHUHY MHpa,
IpeloCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMSI, TO €CTh CII0Cc00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 raaBHBIX 3a7a4 (PU3MUecKoro o0pa3oBaHUs B CTPYKType OOIero
oOpa3oBaHMsI COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

WN3yyenue @u3ankun Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

*HAYYHO OOBSICHATH SIBICHUS;

* OLIEHUBATh ¥ IOHUMATh OCOOEHHOCTH HAyYHOTO HCCIIEAOBAHNUS;

« THTEPIPETUPOBATH JAHHBIE M UCIIOJIb30BaTh HAYYHBIC JOKA3aTEIbCTBA
JUTS TIOJTyYEHUS BEIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ornpenenensl B Konuenmuu npenopaBanus ydyeOHoro npeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON peEIICHHEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nexadps 2019 r. Ne [1K4BH).

Heau uzyyenust pu3uKU:

«IpUOOpPETEHUE MHTEpEeca W CTPEeMJICHUs OOydJarouuxcsi K HaydYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEIA;

 pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie MO3HaHUA U (HOPMUPOBAHME
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

« hopMuUpOBaHNE HAYYHOTO MHPOBO33PEHUS KaK pPe3ysibTaTa U3yueHHUs: OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

« hopMUpPOBaHKUE TPEACTABICHUNA O POMU (DU3UKH I Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

epa3BUTHE  TMPEACTABICHHMA O  BO3MOXHBIX  chepax  Oynmymieit
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO

oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

s IpUOOpETEHUE 3HAaHMM O  JUCKPETHOM  CTPOECHHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

 IPUOOPETEHUE YMEHHUM OMUCHIBATH U OOBSCHATH (PU3WYECKUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

*OCBOCHHE METOJIOB pEIICHHWsS] MPOCTEHINMX pacy€THBIX 3a1ad  C
UCITOJIb30BaHUEM (U3UYECKUX MOJCICH, TBOPUYECKHMX U TIPAKTHUKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHUN HAOIIOJATh MPHUPOAHBIC SBJICHUS W BBIMOJIHSATH OMbITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB pabOThl ¢ HHPOpManUeld (PU3NYECKOro COIAEp KaHUS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

« 3HAKOMCTBO €O chepaMu MpodheCCHOHAIBHOM IeATeIbHOCTH, CBSI3aHHBIMH C
GU3MKON, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha w3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B §
KJ1lacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 gaca (3 daca B HEZEI0).

[Ipennaraemseiii B mporpaMmme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHATEIIbHBIN XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS



7a00paTopHbIX PabOT W OMBITOB C YYETOM HMHAMBHAYAIbHBIX OCOOCHHOCTEH
o0y4aromuxcs, CIUCKa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpeasiaraéMblX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.

COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEro Mupa.

@®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUMHBL. M3MepeHue @uanyueckux BelWyuH. DuU3nyecKue
npudopsl. [lorpemnocTs u3mepennit. MexxayHapogHasi CUCTEMa €AMHHIL.

Kak ¢usuka u jApyrbue ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcTecTBEeHHOHAy4YHBIII METOJl TMO3HAaHMS: HAOJIOJIEHHWE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabogaeMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOILBIO MOJEIIEH.

Jlemoncmpayuu.

o MexaHnueckne, TEIJIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SBJICHUSL.
« ®usnueckue npudOPHI U MpoLEaypa NPSIMbIX U3MEPEHUIM aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
« Omnpenenenre UEHbI I€IEHUS IIKAJIbl U3MEPUTEILHOTO TpUbdOpa.
« H3mepeHue paccTossHUM.
« H3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENA.
« Omnpenenenne pa3MepoOB MajbIX TEIL.
« H3mepeHne TtemmepaTypbl NpU MOMOIIM KXUIKOCTHOTO TEPMOMETpa M
JaTYuKa TEMIIEPATYPBI.

« IIpoBeneHne umccimenoBaHMs MO NMPOBEPKE TUITOTE3BI: AAIBHOCTH IMOJETA
[IapUKa, MYIIEHHOTO TOPU30HTAJIbHO, TeM OoJIblle, ueM OOJIblle BhICOTA
IIyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEICHUS O CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BEILECTBA.

JIBrxkeHne wuactuil BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
TeMriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHhIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

« HaGmoaenue OpoOyHOBCKOTO JIBUKEHUS.

« Habmonenue nuddysumn.

o HaOmogenne  sBICHUH,  OOBACHAIOIIMXCS  NPUTSDKEHHEM WU

OTTAJKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

« Ouenka JuameTrpa aromMa METOAOM PsIoB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
« OnbIThI IO HAOJIOAEHUIO TETJIOBOTO PACIIMPEHHUS Ta30B.
e  OnbITBl IO OOHAPYKEHUIO TEUCTBUSI CHIT MOJIEKYJIIPHOTO NPUTSKEHHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE W HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOpPOCTh MPU HEPABHOMEPHOM JBHXKEHHHU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTE BemecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BbEMa BEIIECTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TshkecTy. Cuila TsKeCcTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHoxeiicTBytomas cuii. Cuiia TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Hemoncmpauuu.
« HaOmrogeHne MexaHMYeCKOro JIBHKEHUS TeTa.
« H3mepeHne CKOPOCTH MPSIMOJIUHENHOTO ABUKECHUS.
« HaGmronenue siBJI€HUS HHEPLIMH.
« HaGmroaenune u3MeHEeHNs CKOPOCTH MPU B3aUMOJICHCTBUU TEll.
« (CpaBHEHHE Macc MO B3aUMOJCHUCTBUIO TEIL.
« (CloXeHHe CUII, HAPaBJICHHBIX 110 OJAHOU MPSAMOI.
Jlabopamopuwie pabomul u onvimaol.
« Ormnpenenenre CKOPOCTU PAaBHOMEPHOIO JIBUKEHUS (IIapuKa B JKHUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

« Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUS OpyCKa WM IIapHuka o
HAKJIOHHOM TUIOCKOCTH.

« OmnpenenexHre MIOTHOCTH TBEPAOIO TENA.

e OnpITbl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshkeHus (aedopmMaiinn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.



OMNBITHI, TEMOHCTPUPYIONINE 3aBUCHMOCTh CHJIBI TPCHHS CKOJIBKEHHUS OT
BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

Hasnenue. CriocoObl YMEHBIIEHHS U YBEIMUEHUs AaBiieHus. [laBieHue rasa.
3aBUCHMOCTh JaBJIEHUsA raza oT oObEma, TemmepaTypsl. Ilepenaua naBineHus
TBEPABIMHU TEJIAMM, JKUIKOCTAMH M Taszamu. 3akoH [lackaimsg. IlHeBMaTmueckue
MaIIMHbI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT TIyOuHBL. [ 'mapoctatuyeckuit
napajokc. Coobmatrouecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emsn u atmochepHoe naBieHue. [IpuunHBI CyliecTBOBaHUSA
BO3QylmHOW oOosouku 3emiu. OmnbiTt Toppuuermu. M3mepeHue arMocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTO JAaBIEHUSI OT BBICOTHI HaJl yPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten. Bo3gyxomnnaBanue.

Hemoncmpauuu.

3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBineHue nelcTBUsI aTMOC(HEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM YacTu
TeJa U IJIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CUJIbI BECY BBITECHEHHOU YKUJKOCTH.
VYcnoBue miaBaHus TeJ: IUIABAHUE WIKM NOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOULIEHUS INIOTHOCTEN TeNa U )KUIAKOCTH.

Jlabopamopusie pabomul u onvimel.

HccnenoBanre 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMaA MOTPYKEHHOU B
JKUJIKOCTh YacTH TeJa.

OnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEM HAa  TEJO,
IIOIPYKEHHOE B JKUIAKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAKOLIEH CHJIbI, IEVCTBYIOIEH HA TEJIO
B J)KUJIKOCTH, OT MAcCChI TeJIa.

OnbITel, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKHUJIKOCTH, OT O0BEMa MOrpY>KEHHOU B
J)KMIKOCTb YaCTH TeJa U OT MIIOTHOCTH KUJIKOCTH.

KoHncTpynpoBanne apeoMmeTpa WJIM KOHCTPYMPOBAHME JIOJKHM U
OIIpElEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHWUUYECKOW SHEPTUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

« IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

« Omnpenenenne paboThl CUJIBI TPEHUS NPU PABHOMEPHOM JIBUKEHUM Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

« MHccnenoBanue ycioBruil paBHOBECHSI pblyara.

« Hsmepenne KII/] HakIOHHON IUIOCKOCTH.

o M3ydenue 3aK0Ha COXpaHEHUS MEXaHUYECKOU SHEPTUH.

8 KVIACC

Pasnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BemecTBa. Macca M pa3Mmepsl aTOMOB M MOJEKYJ. ONBITBI, TOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUNA BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHUE CBOMCTB ra3oB, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOH TEOPHH.
CmauuBaHN€E U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. BuyTpenHssi sHeprus. CnocoObl W3MEHEHHsT BHYTPEHHEH SHepruu:
Teruronepesaya U COBEPILECHHE paboThI. Buibt TEIUIoNEepEaauHn:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonudecTBo TemnoTsl. YaenbHass TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. [liaBienune u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAass TEILIOTa IUJIaBJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JIaBJICHHUS.

BrnaxHocTts Bo31yXa.

OHeprus TOIIMBa. Y AeNbHAs TEIIOTa CTOPAHUS.

[Tpununer pabotel TernoBeix apurarenceit KIIJ[ temmoBoro nBurartens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS JHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

« HaOmonenue O6poyHOBCKOTO BUKECHHUS.



Hab6nronenue nuddysun.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro paciupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Buae! Tenmonepenayn.

OxJaxJieHue Ipyu COBEPIICHUU PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.
CpaBHEHUE TEINTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habnronenue kurneHus.

HabGnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIABICHUH.
Mogenu TennoBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHMUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayr U padboThl BHEITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. JBa poja 3iIeKTpUYEeCKuX 3apsaaoB. BzaumopelcTBue
3apspKeHHBIX  Ten. 3akoH KymoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICMCTBUSA
3apSKEHHBIX TEJT OT BEJIUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 2JIEKTpUUECKOro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu siaekTpUuecKUX 3apsioB. DJIEMEHTAPHBINA ANEKTPUUYECKUMN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B KHUIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u wMmomHOCTh 3nekTpudeckoro Toka. 3akoH Jlxoyms—JIenma.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1IOJe  DJIEKTPUYECKOro Toka. IlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. SABnenne snekTpoMarHuTHOM MHAYKUMH. [IpaBuno Jlenna.

DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.
Jemoncmpayuu.

o DJeKTpu3aius Tel.

« JIBa poja 3JIEKTPUUECKUX 3aPsAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
e  YCTpOWCTBO U ICHCTBUE IIEKTPOCKOIIA.

e DIJIEKTpOCTAaTUYECKAS] UHIYKLIHSI.

e 3aKOH COXPaHEHUS SJEKTPUUECKUX 3apAJIOB.

e IIpoBOAHWKY W TUDJICKTPUKHU.

« MoaenupoBaHHU€e CUTIOBBIX JTUHUN 3JIEKTPUUECKOTO MOJISI.

e HCTOYHMKM MOCTOSITHHOTO TOKA.

o JlencTBUSA 3IEKTPUYECKOTO TOKA.

e  DJEKTPUYECKUN TOK B KUJIKOCTH.

« [ 'a30BBIU pa3psn.

« H3mepeHune cuibl TOKa aMIIepMETPOM.

« H3mepeHune 2JIeKTPUUECKOr0 HAMPSKEHUS BOJIBTMETPOM.

« Peocrar u marasuH CONpPOTHUBIIEHUN.

« B3saummopneincTBue MOCTOAHHBIX MAarHUTOB.

« MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHU MOJKOCOB MarHuTa.
« MoaenupoBaHre€ MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

« OmnbIT DpcTena.



MarnutHoe 1noJie Toka. DNeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OnbiTl Dapajnes.

3aBUCHUMOCTh HANpaBJICHUS HWHIYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnpiTel MO HAONIONCHUIO DJEKTPU3ALMM Tel HWHAYKUUMEH U MpHU
CONPUKOCHOBEHHH.

HccnmenoBanue JEUMCTBUSA  DJIEKTPUYECKOIO IIOJISI HA NPOBOJHUKHM U
JARJIEKTPUKHU.

CO6opka u npoBepka padOoThI JIEKTPUUECKOH LIETTH TOCTOSTHHOTO TOKA.
W3mepeHure U peryampoBaHie CHIIbI TOKA.

N3mepenne U peryiampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEUYHOIO
CEUEHHMS U MaTepuara.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCIEN0BATEIBHOM
COEJIMHEHNH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuiia s CWIbl TOKa MPU MAPAIIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH JJEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pes3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS IOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB IPU  UX
00OBbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanue 1elCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHIIBI  B3aUMOJCHCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CHJIbI TOKAa W HalpaBJEHUS TOKa B
KaTyIIIKE.

N3yyenue neiicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u uzydyenue padoThl JJIEKTPOABUTATES.

N3mepenue KIIJI anmekTpoaBUrateibHOM yCTaHOBKH.



o OmnpITel 1O HCCICAOBAHUIO SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIOWUN:
HCCICAOBAHHUC U3MEHECHUN 3HAUCHUS U HamnpaBJICHUA HWHAYKIIUMOHHOTIO
TOKaA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUs.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTEIIBHOCTE MEXAHWYECKOTO JBIKEHUS. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonuHenHoe nBrkeHue. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOyckopeHHOe mnpsiMmonuHeiiHOe nBmkeHue. (CBoOOgHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon um yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuia TpeHus: Cuila TPEHUS CKOJIBKEHHUs, CHJIa
TPEHUs [1OKOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue marepuasibHONl TOuku. AOcoioTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne nmvmyinbsca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora M MOIIHOCTh. PaboTa cuil TSDKECTH, YINPYroCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIU. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.
« HaGmogenne MexaHUYeCKOro JBUKEHHUS Tela OTHOCHTEIILHO Pa3HBIX Tell
OTCYETA.

« CpaBHeHHME MyT€H M TPACKTOPUM JBUKEHHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO PA3HbBIX TEJI OTCUYETA.

« H3mepeHne CKOPOCTH U YCKOPEHHUS TPSAMOJIMHENHOTO IBUKECHUSL.

« HccnenoBanue npru3HaKoOB paBHOYCKOPEHHOTO JIBUKEHMUS.

« HaOmonenue aB>KeHUS Tea MO OKPYKHOCTH.

« HaOmonenue MexaHUYeCKUX SIBICHUM, MPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUU
OTHOCUTEIHHO KabMHETa (PU3MKH.



3aBUCUMOCTh YCKOpPEHHs Tela OT MAcChl TE€Ja U JIEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3MeHeHune Beca Tena pu yCKOPEHHOM JBUKEHUU.

[lepenada uMIrynbca Npy B3aUMOACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IIPU a0COIOTHO YIPYTOM B3aUMOJAECHCTBUH.
HabitoieHue peakTUBHOTO ABUXKECHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IIPU CBOOOHOM NaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MPHU JABUKEHUH TeJIa MOJ IEHCTBUEM
NPYKUHBI.

Jlabopamopnvie pabomul u onvimaol.

KoHcTpynpoBaHue TpakTa [Ijii pa3roHa W JajJbHEWIIEr0 paBHOMEPHOTO
JIBIDKCHUS IAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHKCHUU Teja
110 TOPU3OHTAIBHOU MOBEPXHOCTH.

OnpeneneHue pabOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
WCITIOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepUoI,
4acToTa, aMIUINTyJAa. MaTeMaTndecKui U NPYKUHHBIM MasTHUKU. [IpeBpamenue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuueckue BosiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHble U
IonepeyHbple  BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHEHHS.
MexaHnueckue BOJIHBI B TBEPIAOM TEJE, CEUICMUYECKUE BOIHBI.



3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.
Hemoncmpauuu.
« HaGOmogenne konebGaHWili Ten MOJ JEUCTBHEM CHIBI TSHDKECTH M CHJIBI
YIOPYTOCTH.
« HaOmonenue kosiebaHuil rpy3a Ha HUTU U Ha IPYKUHE.
« HaOmionenue BEIHYKICHHBIX KOJICOAHUN U pe30HaHCa.
« Pacnpoctpanenue npo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
« HaGmonenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
e AKYCTHYECKHI PE30HAHC.
Jlabopamopuvie pabomul u onvimaol.
o OmnpeneneHre 4YacToThl W NEpHoOJa KoJeOaHW MaTEeMaTUYECKOIro
MasiTHUKA.
« Ompenenenre 4acTOThI U MEpUOa KOJIeOaHUN IPYKUHHOTO MasiTHUKA.
« MHccnenoBanue 3aBUCUMOCTHU Teproa KojaeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
« HccnenoBanue 3aBUCUMOCTH MEpUOAA KOJEOAHUN MPYKUHHOTO MAsITHUKA
OT Macchl Ipy3a.
« IlpoBepka HE3aBUCUMOCTH TepUoja KoJieOaHUMN Tpy3a, MOJBEUICHHOTO K
HUTH, OT MacChl rpys3a.
e OnpITel, JIEMOHCTPUPYIOUIME  3aBUCUMOCTh  IEpuoAa  KoyieOaHUM
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
« H3mepeHne yckopeHHUs: CBOOOHOTO TACHUS.
Pazgea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BoJIHOBbIE CBOMCTBa
CBETa.
Hemoncmpauuu.
« (CBoNCTBa 3JIEKTPOMarHUTHBIX BOJIH.
« DBonHOBBIE CBOMCTBA CBETA.
Jlabopamopuwie pabomul u onvimaol.
« H3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOUIBIO MOOWUIIBHOTO
tenedoHa.
Pa3gen 11. CBeToBbI€ SIBJICHHS.
JlyueBas MOJICJIb CBETAa. HUctounnkn CBeTA. [TpssmonHeitHOE
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKaJio. 3aKOH OTPAXKEHHUSI CBETA.



[Ipenomnenue cBeTta. 3akoH mpesnomieHus cBerta. [lomHoe BHyTpeHHee
OTpaX€HME cBeTa. lcmonp30BaHME TOJHOrO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox unyueid B JumH3e. Onruyeckas cucreMa (Qoroanmnapara,
MHUKpPOCKOIIa M Tejeckoma. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JAJIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CIEKTpalbHBIX LIBETOB. J(Hcnepcus cBeTa.

Jemoncmpayuu.

[TpsimonMHEHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenune n300paxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.

OnTuyeckuii CBETOBO/.

Xop stydeil B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCenBAIOIIECH JIMH3E.

[Tonyuenune n300paxxeHuil ¢ TOMOUIBIO JTUH3.

[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.
Mogens rnasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tomyuenue 6em0ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaol.

HccnenoBanrie 3aBUCUMOCTH yrila OTPa)KEHHsS CBETOBOTO Jiyya OT yIJia
najicHusI.

W3ydeHnne xapakTepuCcTUK H300pakeHUs IpeIMeTa B INTIOCKOM 3epKalle.
HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIICHHS] CBETOBOTO JIyda OT yria
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

[Tomy4yenune n300pakeHU# ¢ TOMOIILI0 COOMPAIOIICH JTNH3HI.
OmnpeneneHue (POKYCHOTO PacCTOSTHUS U ONTUYECKON CUJIbI COOMparoIIei
JIUH3HL.

OMBITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OneITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUU Yepe3
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBble IBJIEHHUS.

OnwiTel Pe3epdopna u mianerapHas Mozenb atoma. Monens aroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTpPHI.

PamunoaktuBHOCTE. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO

spa.

Hyknonnas wmopzens aromHoro sgpa. HM3oromsl.  PaguoakTuBHBIE

npespauienus. [lepro nomypacnaga aTOMHBIX SAEP.



SnepHble peakiuu. 3aKOHBI COXPaHEHHs 3apsiJJOBOIO U MacCOBOIO YHUCEIN.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd sinep. Ucrounuku sneprun CostHIla U 3BE3 .

SAnepnas sHepretuka. JeWCTBUS paguOAKTUBHBIX HW3JIyYEHUU HA KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

o CHekTpbl U3JIyYEHUS U MOTJIOIICHHUS.

o CnekTpsl pa3JIMYHbIX ra30B.

« CnekTtp BozopoJa.

« HaGmoaenue TpekoB B kamepe Busbcona.

« Pabota cuérynka HOHU3UPYIOIINX U3ITYICHUH.

« Peructpanus uznydeHus NpUpPOAHBIX MUHEPATIOB U MPOJTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

« HaOmrogeHue CrUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITYyUCHUS.

« MHccnenoBanue TpeKOB: U3MEPEHUE PHEPTUM YACTHUIBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

« H3MmepeHue pagroakTUBHOTO (poHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINN MOYJTb TIPEAHA3HAYEH /I CUCTEMAaTH3allun
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JAEATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUYEHHH BCEro Kypca (DU3MKH, a TakKKe JIJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy I0 (u3uKe s 00y4aromuxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeET.

[Ipy “3ydyeHUM AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOHOB HCCIIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKU, OBIIAJICHUE YMEHUSIMH OOBACHATH (Pu3Mdeckue
SBJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia pealn3yeTcs
32 CYET TOro, 4YTO OOy4YaroIIMecs BBIMOIHIIOT 3aJlaHusd, B KOTOPBIX UM
npearaeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUM pacro3HaBaTh M HAyYHO OOBSICHATH
dbuznYecKue SBJICHUS B OKPYKAIOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

WCITIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
yucie sl IPOBEPKU TUIIOTE3 U MOJTYyUYEHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPIMM HAa OCHOBE 3aKOHA IMPEBPAIECHUS U COXPAHEHMS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nsyueHus GU3MKU Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU TpaBUi 0O€30IacHOro TOBEISHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBaHHOCTh HaBbIKa pe(JIeKCUH, NPU3HAHHME CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COLIMAJIbHOM HAMpPaBJICHHOCTH, TPEOYIOIIMX B TOM 4HCIEe H (DU3HMUYECKHX
3HAHUM;

- HHTEPEC K MPAKTUIECKOMY U3yUYEHUIO Ipodeccuil, CBSI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOTM4€CKOI0 BOCIIUTAHMSA

- OpUEHTAIMs HAa NMpPUMEHEHHE (U3MUYECKUX 3HAHUM JUIs pellieHus 3a1ad B
00JIaCTH OKpY’KaIOIIEH Cpenabl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MOCJIEICTBHI ISl OKPYKAIOIIEN CPeIbl;

- OCO3HaHHUE IIIO0AJBHOTO XapaKTepa SKOJIOTMYECKHX IMpOoOJeM U IMyTel ux
peuieHus;

8) agmanTanum K M3MEHSIOIUMMCH YCJOBHSIM COLMAJIBHONW M NPHPOSHOH
cpeabl:

- TOTpeOHOCTh BO B3aUMOACHCTBHM TPHU BBIOJHEHUH WCCICJOBAHUN H
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX,

- TIOBBIIICEHHE YPOBHA CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATENbHOCTD;

- IOTPEOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (GOpMYIUPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINYECKUX OOBEKTAX U SIBICHUSX;

- OCO3HaHue J1e(pUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JaCTH
bu3uKu;

- IUTAHUPOBAHUE CBOErO pPa3BUTHS B NPUOOPETEHUM HOBBIX (U3UUYECKUX
3HAHUM;

- CTpEMJICHHE aHAIM3UPOBATh U BBISBIATH B3aUMOCBS3H MPUPObI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PUZNYECKUX 3HAHUA;

- OLIEHKa CBOMX JCHCTBHM C YYETOM BIMUSHHS HAa OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOECHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO

oO1ero oopazoBanus y o0ydarorierocs: OyayT cpopMUpOBaHbEI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue 1eiicTBUA:

*BBISIBIIATH M  XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK OOBEKTOB
(s1BIEHUI);



* yCTaHABIMBATh CYLIECTBEHHBIA MPU3HAK KIaCCHU(PHUKAIMU, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHS,;

* BBISIBJISITH 3AKOHOMEPHOCTH U MPOTHUBOPEUHUSI B PaCCMAaTPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCAIIUXCA K (PU3UUECKUM SIBICHUSM;

* BBISIBJISITH TIPUYMHHO-CIIEICTBEHHBIE CBSI3U IPU HM3yUYEHUU (DU3HUECKUX
SIBIICHUI U MPOLIECCOB, JIeJaTh BHIBOJABI C MCIIONB30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(u3NYECKUX BEJINUMH;

* CAMOCTOSITEJIBHO BBIOMpaTh CIIOCO0 pelieHus: yueOHol (u3nueckoil 3agaun
(cpaBHEHHE HECKOJBKHMX BApUAHTOB pEIIEHUs, BBIOOp Hauboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:

* ICIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT MO3HAHMS,

* IPOBOJIUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIOXHbBIN
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

+OIICHUBATh HAa TNPUMEHUMOCTh U  JOCTOBEPHOCTh  HH(OpPMAIHIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

* CAMOCTOSITENIBHO (OPMYJIMPOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEOBAHUS;

*IPOTHO3MPOBATh  BO3MOXKHOE  JajbHEWIIee  pa3BUTHE  (U3HUECKUX
IPOLIECCOB, @ TAK)KE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

« IPUMEHATH Pa3IUYHbIE METOAbI, HHCTPYMEHTHI M 3allpOChl MPU TMOHUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

 QaHAIM3UPOBATh, CHUCTEMATU3UPOBATh U WHTEPIPETHUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJOB U (HOPM IMPEICTABICHHS,

+CAMOCTOSITEJILHO ~ BBIOMpATh  ONTUMalbHYI0  (OpMYy  TpEACTaBICHUS
uHbOpMAIllMM W WIUIIOCTPUPOBATh peIIaeMble 3aJadyd  HECIOXHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHHKaTHBHBIE YHHBepPCAIbHbIE YueOHbIe JeliCTBUS:

*B XO0J¢ OOCYXIeHMs] yuyeOHOro marepuana, pe3yJbTaTOB JaOOpaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYILIECTBY 00CYKIAEMOM TEMbI U
BBICKA3bIBaTh WU, HAlleJICHHbIE HA pELICHUE 33JaYd M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

* COTIOCTABJISITh CBOM CYXJACHUS C CYKIACHUSIMH JAPYTUX YYACTHUKOB JHAJIOTa,
OOHaApyXUBaTh PA3IUIHNE U CXOACTBO MO3UIIHIA;

* BEIP2)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCHhMEHHBIX TEKCTaX;



« IyOJIMYHO MPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PM3MUYECKOTO OIbITa
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

 IOHUMATh U UCIIOJI30BaTh MPEUMYILECTBA KOMAHAHOW U MHIWBHyaIbHOU
paboThI ITPU PEIIEHUN KOHKPETHON (PU3UYECKOM MPOOIEMBI;

« IPUHUMATD LIEJIM COBMECTHOM AESITENbHOCTH, OPTaHU30BBIBATH IEUCTBUSA T10
€€ JIOCTIDKEHHUIO: pacHpeleNsaTb poyid, OOCYKIaTh IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

* BBITNIOJIHATh CBOIO YacTh PabOThI, JOCTUrasi KayeCTBEHHOI'O pe3yJbTaTa I10
CBOEMY HAINpAaBICHUIO M KOOPAUHHUPYS CBOU JACUCTBHUS C JPYTUMHU
YJIeHaMU KOMaH/1bl;

* OIICHUBATh KAa4eCTBO CBOETO BKJaJa B OOLIUI MPOIYKT MO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aMMOCHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHﬂ

Camoopranuzamnus:

* BBISIBJISITH MPOOJIEMBI B dKU3HEHHBIX U YYEOHBIX CUTyalUsIX, TPEOYIOIUX IS
peuieHust GU3NYECKUX 3HAHUM;

« ODUEHTHPOBATbCA B  PA3IMYHbIX  MOJAXOJAX  MPUHATHS  PEIICHUM
(MHOUBUOYaJIbHOE, NPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pPEIICHUMN
Tpynmom);

* CAMOCTOSITEJIBHO COCTABJIATh AJITOPUTM pelleHHs] (pU3NUecKOr 3aiauu WIn
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;

« IeNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

« 1aBaTh JICKBAaTHYIO OLIEHKY CUTYyalluu U Mpejiararh 1jiaH e€ N3MEeHEHNUS,

¢ OOBSICHATh  NMPUYUHBI  JOCTHXKEHUS  (HEIOCTH)KEHHs]))  Pe3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

* BHOCUTh KOPPEKTHBBI B JAESATENBHOCTH (B TOM YHCIE B XOJ BBIIIOJHEHUS
($u3MYeCKOro HUCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHUBLIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUIM;

* CTaBUTh €051 Ha MECTO JIPYroro 4ejoBeKa B XOJe CIopa UM JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYToOro;

« I[PU3HABATh CBOE MPaBO HA OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1ay WU B
YTBEPKJICHUSIX HA HAYyYHBIE TEMBI U TAKOE 7K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATBI



K xonIy 00yuenus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

* UICTIOJIb30BATh MOHATHS: (PU3HUECKHe U XUMUYECKUE SIBICHUS, HaOMI0/IeHNE,
HKCIIEPUMEHT, MOJIENb, TUNOTE3a, SAUHUIBI (PU3UUYECKUX BEITUYHH, aTOM,
MOJIEKYyJIa, arperatHble COCTOSIHMSA BemecTBa (TBEpHOE, >KUIKOE,
razoo0pa3Hoe), MEXaHH4eCKoe ABMKEeHHE (pPaBHOMEPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOMCHUCTBYIOMIAS CHIIA, JePOpMaIIHs
(ympyrasi, IiactTudeckasi), HeBECOMOCTb, COOOIIAIOLTUECS COCY/IbI;

epaznuyarh siBlieHUA (Iuddys3usi, TEIIOBOE IABUKEHUE YACTHUI] BEIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE JBWKEHUE, HWHEpIus,
B3aHMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHus, Tepefadya JaBiCHUA TBEPABIMU TelaMH, >KUIAKOCTIMH U
razamu, atrMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [MPEBpaIICHUS
MEXaHUYECKOM HHEPruu) MO OIMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

epacro3HaBaTh MPOSBICHHWE W3YYCHHBIX  (PU3MUECKHX  SBICHUU B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPHI JIBUKCHHUS C Pa3IUYHBIMU CKOPOCTSIMU B JKMBOM M HEXUBOU
npupoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIUSHHE
aTMoc(hepHOro JaBJICHHs Ha JKUBOW OpraHM3M, IJIaBaHWE PHIO, phIUuard B
TEJI€ YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) GU3HUECKUX SIBJICHHM;

* ONIUCHIBATh M3YYCHHBIC CBOMCTBA Tel M (DU3UYECKUE SBJICHUS, HCTIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIAa TAKECTHU, BEC
Tena, CWiIa TpeHus, JAaBieHue (TBEPIOro Tena, JKUIKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWIbl, KO3()()UIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KHHETHYECKass W TOTCHIMAIbHAS JHEPTHs), MPU ONHUCAHWHA TPABUIHHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCHOJB3YEeMBIX  BEJIHYMH, UX
0003HaYeHUss U €IMHMIBI (U3UUECKUX BEIWYUH, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH TPpahrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

* XapaKTEpHU30BaTh CBOMCTBAa TeJ, (QU3NYECKHE SIBICHUS M MPOLECCHI,
UCIIOJIb3Ysl TIpaBuiia CIOKEHUs cui (BAOJb OAHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),
«30JI0TO€ TIPaBUJIO» MEXAHWKH, 3aKOH COXpaHEHUS MEXaHHMYEeCKOU
OHEPTrUu, TPU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKChIBATH €70 MATEMATUYECKOE BhIPAKEHUE,

« 00BSICHATH (PU3MUYECKUE SIBJICHUS, MIPOLIECCHl U CBOICTBA TE€J, B TOM YHCIIE U
B KOHTEKCT€ CHUTyallMii MPaKTHKO-OPUEHTUPOBAHHOTO  XapaKTepa:



BBISIBJISITH MIPUYUHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBsACHEHUE n3 1-2
JIOTHYECKHX IIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

e pelIaTh pacyéTHbIC 3aJa4u B 1—2 NEHCTBUS, UCIOIb3Ysl 3aKOHBI U (hOPMYIIHI,
CBSI3bIBAIOLIME (PU3NYECKUE BEIWYMHBI: HA OCHOBE aHalU3a YCIOBUS
3aJaud  3alHChIBaTh KPaTKOE YCIIOBUE, TMOJCTAaBIATh (hU3HUECKHe
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUYHOCTD
NOJIy4E€HHOM (pU3NUECKON BEINUNHBI,

e pacro3HaBaTh MpPOOJEMBI, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIH
$u3NYECKUX METOAOB, B OMTMCAHUU UCCIIEIOBAHUS BBIIEISATH MPOBEPSIEMOE
NpeanojoxeHue  (Tumoresy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

* IPOBOJIUTH OMBITHI 110 HAOTIOAEHUIO (PUBNYECKHUX SBICHUN WIH (PU3HUECKUX
CBOMCTB Tes: (hOpMYJIMPOBATh MPOBEPSIEMbIE MPEANOI0XKEHUSA, COOUpaATh
YCTaHOBKY M3 MPEJIOKEHHOT0 000pYyI0BaHHUs, 3alIMChIBATh XOJ OIbITa U
(GopMyIIMpOBaTh BHIBOJIBI;

* BBITIOJIHATH MPSMBbIE U3MEPEHUS PACCTOSIHUSI, BDEMEHH, MacChl Teja, 00bEMa,
CWJIBl M TEMIIEpaTypbl C HCIOJIb30BAHMEM aHAJOTOBBIX M LU(PPOBBIX
npuOOpOB, 3amUChIBaTh MOKa3aHHUs MPUOOPOB € YUETOM 3aJJaHHOM
a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

* IPOBOJIUTH UCCJIEOBAHUE 3aBUCHUMOCTH OAHOM (PU3NYECKOM BEIUYUHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHIKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEM Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT MJIOTHOCTH >KMJIKOCTH, €€ HEe3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TIIyOUHBI, HA KOTOPYIO MOrPYXKEHO TEO0, YCIOBUN
IJlaBaHus TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4acCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIENOBaHUs, COOUpaThb YCTAaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BUJE
MPEAJIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
WCCJIEIOBAHNS;

*IPOBOJIUTH KOCBEHHBbIE W3MEpPEHUsI (PUIUUYECKUX BEJIUYUH (TUIOTHOCTH
BEILECTBA JKUIAKOCTH M TBEPAOrO TEla, CHJIA TPEHHS CKOJIbKEHHS,
JABJIEHUE  BO3/AyXa, BbITAJIKMUBAIOUIAs  CHUJa, JIEWCTBYIOIIAs  Ha
NOTPY’KEHHOE B KUIKOCTh TeNO0, KOA(D(PUIIMEHT MOJE3HOTO JeUCTBUS
IPOCTBIX MEXaHWU3MOB), CIEQys MNPEIJIOKEHHOM WHCTPYKLHUHU: IpH



BBIMIOJTHEHUN H3MEpPEHUN CcOOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUUCIISTh 3HAUEHNE UCKOMOW BETTUYHHBI;

« cOOIOAATh MpaBUiia TEXHUKH OE30MAaCHOCTH MpU padboTe ¢ J1abopaToOpHBIM
000py0OBaHUEM;

* yKa3bIBaTh MPHUHIUIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;

e XapaKTEpU30BaTh MPUHIMIBI  JCHUCTBUS  HM3YYECHHBIX MPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM YHUCIE:
MNOJIIUITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKUA Ipecc,
MaHOMETp, BEICOTOMEp, MOPIITHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKUX SBJICHUU U HEOOXOAUMBbIC (PU3NUECKHE 3aKOHBI
U 3aKOHOMEPHOCTH;

* IPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O IPUMEpPax) NPAKTUYECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHMKA B TIOBCEIHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MACHOCTH MpW  oOpamieHud ¢ nOpudbopamu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOLLEH Cpee;

* OCYIIECTBIIAIT OTOOp MCTOYHUKOB uHpopManuu B UHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
uHpOpMaIMIO, KOTOpas SBISIETCS NPOTHUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

* ICIIOJIb30BaTh IPU BBHINOJHEHUH YYEOHBIX 3aJaHUIl HAYYHO-MOMYJISIPHYIO
auTepatypy  (pHU3MYecKoro coiepaHHs, CIPAaBOYHBIE MaTEepHAIbI,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKHWE MHCbMEHHBIE M YCTHbBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WHGpOpMaIuu (HU3HUECKOTO COJEP)KaHUS, B TOM
qHclie MyOJWYHO JeNaTh KPAaTKHe COOOIIEHHUs O pe3yiabTaTaxX MPOEKTOB
WM y4eOHBIX HCCIEIOBaHWH, TPH OTOM TPaMOTHO HCIOJIb30BaTh
WM3YYCHHBIM TOHATHUHHBIMA ammapaT Kypca (HU3UMKH, COMPOBOXKIATH
BBICTYIUICHHUE MTPE3CHTALIUEH;

*TIPH BBINIOJIHEHUH YYEOHBIX MPOEKTOB W HCCICNOBAaHUI paclpenemsiTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHM C IMOCTABJICHHBIMH 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACWCTBUN, aJeKBAaTHO OLEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMIbI,  BbICTpPAaUBATh
KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K xoHiy oOyuenus B 8 kijiacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHHIA:



* ICMOJIb30BaTh MOHSTHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpEeTaTHhIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUYECKUE U
amop(HBIC TeJa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIIepaTypa, BHYTPECHHSS SHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, HIECKTPUIECKOE MOJIEe, IPOBOIHUKHI
U JTUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

epa3znuaTh SIBICHUS (TEIJIOBOE pACIIMPEHHE M CKaTue, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAayMBaHUE, KANWUISIPHBIE SIBICHUS, WCTapeHUE,
KOHJICHCAIlUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHUIICHUE,
Temionepeaaya (TETUIONIPOBOTHOCTD, KOHBEKIIHUS, H3JIyYEHUE),
ANIEKTpU3aIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJCHCTBUE MAarHUTOB, JICHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT UHIYKITUS)
[0 ONHUCAHMI0O UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

epacrio3HaBaTh  MPOSIBICHUE  U3YYEHHBIX  (PUBMYECKUX  SIBJICHUU B
OKpY’)KalolleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MIOBEPXHOCTHOE HATSHKCHUE U KANWULIPHBIE SBICHUS B IPHUPOJE,
KpUCTaJUIbl B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUECKUE
ABJIeHUsI B atMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emun, Jpedd MOoI0COB, pOJIb MAarHUTHOTO TOJS JUJIS KU3HH Ha
3emJie, OJISIPHOE CUSHUE, IPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIICCTBEHHBIC CBOMCTBa (MpHU3HAKH) (HHU3UUSCKHUX
SIBIICHUI;

* ONMCHIBATh M3YUYEHHbIC CBOMCTBA TeI U (PUBMUECKUE SIBJICHUS, UCIOIb3YS
(bu3nYecKre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUICCTBO
TEIUIOTHI, yJeJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJIeJIbHAsg TEIJIOTa
MJIaBJICHUSI, yJeJIbHAas TeIIoTa MapooOpa3oBaHusl, yHelbHAas TEIIoTa
CrOpaHusi TOIUIMBA, KOADPUIMEHT TOJIE3HOTO JEWUCTBUSL TEIUIOBOM
MaIlllUHbl, OTHOCUTEIbHASI BIAXXHOCTh BO3/yXa, JJICKTPUUYECKHUUN 3aps,
CHJla TOKa, DJICKTPUUECKOE HaIpsHKEHHUE, COMPOTHUBIICHUE IPOBOIHUKA,
yAeIbHOE  CONPOTUBIIEHWE  BeEIIecTBa, paboTa W MOIIHOCTh
ANIEKTPUYECKOTO  TOKa), TPU  OINHUCAHUM  TPaBWIBHO TPaKTOBATh
(U3UYECKUIT CMBICIT UCTOJIb3yeMbIX BEJIWYUH, O003HAUCHHS U €IUHUIIBI
GbU3MYEeCKUX BEIMYUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIOIINE JIAHHYIO
GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

« XapaKTepu30BaTh CBOMCTBA Tei, (U3UYECKUE SBJICHUS M IPOIIECCHI,
WCIIOJIb3Ys OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKONH Teopuu
CTPOEHHS BEIIECTBA, MPUHLNN CYNEPHO3ULMU MOJeld (Ha KaueCTBEHHOM



YPOBHE), 3aKOH COXpaHEHUs 3apAnaa, 3akoH Oma 15l yyacTKa LenH, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMs JHEPIMM, IIPU OTOM JaBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3allUCBIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

« 00BSICHATh (U3MUECKHE TMPOLECChl M CBOWCTBA TeJ, B TOM YHCIE€ U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHIABIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHUE U3 |—2 JTOTHYECKUX
1aroB ¢ omnopoi Ha 1-2 W3y4EHHBIX CBOWMCTBA (PU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THhIC 3a7a4u B 2—3 JACHCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYIIBI,
CBs3BIBAIONTNE (DM3MYCCKUE BEIUYMHBI: HAa OCHOBE aHAIHM3a YCIIOBHS
3a/1aud 3alUChIBATh KPATKOE YCJIOBUE, BBISIBIIATH HEJIOCTATOK JAHHBIX IS
pelieHus 3aa4u, BeIOUpaTh 3aKOHBI U (POPMYIIbI, HEOOXOUMBIE NJisi €€
pelLIeHUs, MPOBOJIWUTHh pAacu€Tbl W CPAaBHUBATHh IIOJYYEHHOE 3HAYCHHE
(bu3MYECKON BEIMUYUHBI C U3BECTHBIMU TAHHBIMU;

epacrio3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh TPU TMOMOIIHU
(U3UYECKUX METOJIOB, HCIIOJb3Yysl ONMHCAHUE HWCCIEIOBAHUS, BBIICISThH
MPOBEPSIEMOE  MPEAIOJIIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJCHUSI UCCIIEI0OBAHUs, J€J1aTh BBIBO/IBI;

* IPOBOUTH OIBITHI TIO HAOTIOICHUIO (PUBHUECKUX SABICHUN WU (PU3UIECKUX
CBOMCTB TeJ (KamWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3yXa OT
ero o0bpEMa, TeMIiepaTyphl, CKOPOCTH MPOIIecca OCTHIBAHUS U HarpeBaHUs
IpU W3JIYyYCHUH OT IBETa M3JIydaromieil (MOTJIOIIAINIe) MTOBEPXHOCTH,
CKOPOCTh HMCHApEHUs BOJbl OT TEMIIEPATypbl KUIAKOCTU W IUIOLIAIU €€
MOBEPXHOCTH, DJICKTPU3ALMSA TEeJI W B3aUMOJEHUCTBUE DIJIEKTPUUYECKUX
3apsiioB, B3aMMOJICHCTBUE TOCTOSHHBIX MAarHUTOB, BU3yalu3allus
MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB, IEMCTBHS MAarHUTHOTO TIOJIS Ha
MPOBOAHUK C  TOKOM, CBOMCTBA  JJICKTPOMAarHuTa,  CBOWCTBa
ANIEKTPOABUTATENSI TOCTOSHHOTO TOKa): (OpPMYJIUPOBATH IPOBEPSIEMbIC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
OMUCHIBATH XOJ1 OMbITA U (HOPMYJIMPOBATH BHIBOJIHI,

* BBITIOJIHATH MPSIMBIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/1yXa, CHJIbI TOKA, HAMNPSDKEHUS C KCHOJIb30BAHUEM AHAJIIOTOBBIX
NpUOOPOB M JATYUKOB (PU3NUECKUX BEJIMYMUH, CPABHUBATh PE3YyJbTaThl
U3MEpPEHUM ¢ y4€TOM 3aJJaHHON a0COFOTHOMN MOTPEIIHOCTH;

* IPOBOJIUTH WCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BETMYHMHBI OT
JIpYyrol C  UCHOJIb30BAaHUEM NPSIMBIX HU3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, I[UIOIIAAX [ONEPEYHOTO
CEUYEHUS U yJICJIILHOTO COMPOTUBIICHHUS BEIIECTBA MPOBOIHUKA, CUJIBI TOKA,
UIyIIETO 4epe3 TMPOBOAHUK, OT HANpsOKEHWs] Ha  IPOBOJIHUKE,
UCCIIEIOBAHUE TMOCIEAOBATEIBHOIO U MApAJJIEIBHOTO  COEAMHEHUM



IPOBOAHHUKOB): TUIAHUPOBATh HCCIEAOBAaHUE, COOMpATh YCTAHOBKY W
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TMOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

«[IPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3MUECKUX BeTUYUH (ylelibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIys MPEIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

« COOJIO/IaTh TIPAaBWJIA TEXHUKU O€30MaCHOCTH IMpHU padoTe ¢ 1abopaTopHBIM
000pyIOBaHHUEM;

e XapaKTepU30BaTh MNPHUHIMIIBI  JCHCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETP, CUETYMK DIIEKTPUUECKOW HHEPrUHU, 3JIEKTPOOCBETUTEIIbHbBIE
pUOOPHI, HArPEBATENIBHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
PEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

e Pacro3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHBIE
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI JIIEKTPUUYECKUX
LeMnel ¢ MocaeA0BaTeIbHBIM U MapauIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKHUX LIETIEH;

* IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHusi 0€30MACHOCTH TMpU  oOpamieHuu ¢ npudbopaMu |
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHMS 30pOBbS M COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEAEHUS B OKPY KAIOILIEH Cpee;

¢ OCYILLIECTBIISATh  MOUCK HMHPOpMALUU  (PU3UYECKOTO  COAEpKaHUA B
NHTepHeTe, Ha OCHOBE HMMEKOUIMXCA 3HAHUM H IIYTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MM MOXKET OBITh HEJOCTOBEPHOM;

* MCTIOJIH30BaTh IPHU BBINOJHEHUM YYEOHBIX 33JaHUil HAYyYHO-TIOMYJISPHYIO
auTepaTypy  (U3MYECKOro  coiepXaHHs, CIPAaBOYHbIE MaTepHAalbI,
pecypcbl ceti VIHTepHET, BIageTh NpuéMamMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

«CO3/1aBaThb COOCTBEHHBIE NHUCHMEHHBIE M KpATKUE YCTHBbIE COOOIIECHHUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEepKaHusi, B TOM 4YHCIe MyOJUYHO TMPEACTABIATH PE3YJIbTaThl



IIPOEKTHOM WJIM HMCCIIE0BATENBCKON NESATENIBHOCTH, IPU 3TOM IPaMOTHO
UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
CONIPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALNEMN;

*IIPU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIENOBAHUN (HU3MUECKUX
IPOLIECCOB paclpeAeaTh OOA3aHHOCTH B TIpPYyIHIE B COOTBETCTBUHU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEJIUTH 3a BBIIOJHEHUEM IUIaHa EUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKIAd B
NEATEIbHOCTD IPYIIIBI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(IUKTHI.

K koHiy oOyueHus B 9 kjiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

*ACNOJBb30BaTh MOHATHSA: CUCTEMa OTCUY€Ta, MaTepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHUS, Jedopmanus
(ynpyrasi, mjaacTHYecKasl), TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U J1abHO30PKOCTbD,
CHEKTpPbl UCIYCKaHWs U MOTJOLIEHUs, alb(da, OeTa- U ramMmma-u3JIydeHus,
U30TOIIbI, SIIEPHAS] DHEPTETUKA;

epa3nuyaTh SBJIICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHENHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BWXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABIM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpPaKEHHE
3ByKa, IPSIMOJIMHEWHOE PaCIpOCTPaHEHUE, OTPAKECHUE W IIPEIIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pPa3yIoKEeHUE OEJIoro cBeTa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PAJUOAKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3JTyYEHHUs]) 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

e paclo3HaBaTh  MPOSBIEHUWE U3YYEHHbIX  (PU3MUECKHX  SBJICHUU B
OKpyXaroIeM Mupe (B TOM uucie (QU3MUYECKHE SIBICHUS B MPUPOJE:
MPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COTHEYHOU CUCTEMbI, pEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPUSTHE 3BYKOB >KMBOTHBIMU,
3eMJIETPSICEHUE, CEIUCMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrHMUEcKOoe AEWCTBHE BUIMMOTIO,
yIbTPapUOIECTOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
PaaMOAaKTUBHBIN ()OH, KOCMHUYECKHUE Jy4Yd, PaJMOAKTUBHOE H3ITyYEHUE
OPUPOAHBIX MHHEpPANOB, JEWCTBUE pPAJAMOAKTHBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAUTH IMPAKTHUYECKYIO 3a/lady B



y4eOHYI0, BBIICIATHh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKU) (HU3UIECKUX
SIBIICHUI;

* ONIMCHIBATh M3YYCHHBIC CBOMCTBA TeN M (YU3UYECKUE SBJIICHUS, UCIOJB3YS
dbu3nyeckue BeIUYUHBI (CpeHSAs W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JBHKECHUHM, YCKOPEHHE, INMEPEMEIICHHE, IyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYrOCTHU, CUJIa TSXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJICHUsI, BEC TeJla, HMIIYJbC TeJla, HUMIIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHASs JHEprus Teda,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHUAIbHAS SHEPIUsl CIKATOU
NPYKUHBbI, KHUHETUYECKAs] DSHEpPrus, IOJIHAS MEXAHUYECKAsl SHEprus,
MEPUOJT M YacTOTa KOJIeOaHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIIOMJICHUS CPEbl), MPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W EIUHUIIBI (PU3MYECKHX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3bIBAIONINE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpaPUKU U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;

 XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Yyd 3aKOH COXPAaHEHHUs 3HEPruu, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLUN CYNEPHO3ULIUHA CWJI, NPUHIUI OTHOCUTEIbHOCTH [‘anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS HUMITYJIbCA, 3aKOHBl OTPAXKEHUS U
MPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHMS 3aps0BOTO U MaCCOBOT'O UHCE
P SIIEPHBIX PEaKlUaX, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3allUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

« 00BSICHATh (DU3MUECKHE TPOIECChl M CBOWCTBA TeJ, B TOM YHCJIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISABIATH
MPUYUHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHI,
bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THHIC 3a/1aur (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIONINE (DU3UYECKUE BEIUYUHBI:
Ha OCHOBE aHaJlh3a YCJIOBHUS 3a/layd 3alKChIBATH KPAaTKOE YCJIOBHE,
BBISIBIIAITH HEJIOCTAIOINIME UM U30BITOUHBIC JaHHBIC, BRIOUPATh 3aKOHBI U
dbopMyIIbl, HEOOXOUMBIE JIsI PEIICHUS, TPOBOUTH PACUETHI U OIEHUBATH
PeaTMCTUYHOCTD MOJTYYEHHOTO 3HaUYeHUs (PU3UYECKON BEIIMUUHBL;

epacrio3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh TPU MOMOIIU
(bU3UMYECKUX METOJOB, HCIIOJB3YSl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MpOBEPSIEMOE  MPEAINOJIOKEHHE, OLEHUBATh MPABUIBHOCTh MOPSAKA
MPOBEJCHUSI  UCCIEIOBAaHMS, J€JaTh BBIBOAbI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOICHUM U OTBITOB;

* IPOBOJIUTH OIBITHI TTO HAOTIOICHUIO (PUBHUECKUX SBICHUN WU (PU3UIECKUX
CBOMCTB Te€l (M3y4y€HHE BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS



SHEpPruM, 3aBHUCHUMOCTh MEpUOJa KOJeOaHUN MPYKUHHOTO MAasSTHUKA OT
Macchl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT AMILIUTYbI
MaibIX ~ KoJIeOaHWH,  MOpSIMOJIMHEHHOE  paclpOCTpAaHEHHE  CBETa,
pasiiokeHue Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKajie U CBOMCTB HM300pa)ke€Husi NpeaMera B coOuparouiei
JuH3e, HAOMIOJCHUE CIUIOIIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 K30BITOYHOro Habopa
o0OpyZ0BaHUsl, ONUCHIBATb XOJI OMbITa W  €ro  pe3yJbTaThl,
(bopMyIMpOBATH BHIBOIBI,

* [IPOBOJIUTH TMPU HEOOXOJIUMOCTH CEPHUIO MPSMBIX HU3MEPEHHH, OIpeaesnss
cCpeqHee 3HAYCHHE U3MepsAeMOill BeldnuuHBl ((POKycHOE paccTosHuE
cobuparomeil JTUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENBHOTO MPUOOpa);

*IIPOBOJUTH  HCCJENOBAHUE 3aBUCUMOCTEH  (PU3MUECKUX BEIMYMH C
UCTIOJb30BAaHUEM TPSMBIX HM3MEpPEHUH (3aBUCHMOCTHh MYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOW CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTr0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeIoMIEHHs OT yria
NaJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSITEIbBHO coOuparTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢bu3nYeCcKX BEJIWYMH B BUJE TaOJIWIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

*IIPOBOJINTH KOCBEHHBbIE M3MEpPEeHMsI (U3MUECKUX BEJIUYUH (CperHss
CKOpPOCTb M YCKOpPEHHME Teja TpU pPaBHOYCKOPEHHOM JBHKECHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHSI CKOJBKCHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHuM MAaTeMaTHYecKOoro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMpAaroIIe JIMH3BI, PAJAMOAKTHBHBIA  (POH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIINH, BBIYUCIATD
3Ha4YCHHUE BEIMYMHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIYETOM
3aJJaHHOU MOTPEIIHOCTU U3MEPEHHU;

« COOIIO/IaTh TIPABWIJIA TEXHUKU O€30IMaCHOCTH TMpHU padboTe ¢ 1abopaTopHBIM
000opy10BaHUEM;

epa3nuuaTh OCHOBHBIE TIPH3HAKW M3YYCHHBIX (DU3HUECKUX MOJEIEH:
MaTepuaigbHas TOuYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SI1Ipa;

e XapaKTepU30BaTh MPHUHIMIIBI  JCHCTBUS  W3YYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOH Ha WX OmMHUCaHusi (B TOM YHUCIE:
CHHMIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHMsI, paKera,



9XOJIOT, OYKH, TEepUCKOl, (QoTroanmapar, ONTHUYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETpP, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

* ICIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH HM3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTHMYECKHX IPOLECCOB
OpU pPEUICHUH Y4eOHO-TIPAKTHUYECKUX 3a/1ay, ONTHYECKHUE CXEMBI MIJis
IOCTPOEHUS N300paKEHU B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;

* IPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O PUMEpPax) NPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TIOBCEJHEBHOM JKU3HU IS
oOecnieueHuss Oe3omacHOCTH mpu  oOpameHud ¢ mnpubopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJECHUS B OKPYKAIOILEH CpEE;

*OCYIIECTBJIAITh NOUCK HH(pOpManMu  (HU3MUECKOTO  COJAEpKaHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI MOUCKOBBIN 3apOC, HAXOAUTD
IyTH ONPEAENICHUs IOCTOBEPHOCTU MOJIYyYEHHOW MH(OpPMALMK HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

* ICIIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUIl HAYYHO-IOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOUYHbIE MaTepHalIbI,
pecypcbl cetu HTepHET, BiaeTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

+CO3/aBaThb COOCTBEHHBIE NMHCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uHGOpPMallMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WM HCCIEA0BATEIbCKOM
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

KoaunuecTBOo 4acoB

Ne | HammeHoBaHuUe pa3JejiOB U TeM JyekTpoHHbIE (LM (pPOBLIE)
n/n mporpamMmbl Bceero Konp. Mpax. o0pa3oBaTejbHbIE Pecypehbl
padoTsI padoTsI
Paznen 1. ®u3uka u eé posib B MO3HAHUY OKPY-KAIOLIEro MUpPa
11 CraproBast KOHTpOJIbHas paboTa 1 1 bubmuorexa [HOK
' ®dwusnka - HayKa 0 MPUPOE 1 7https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
HISHTHCCICHE BEMITHHAL 7https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METO MTO3HAHUS 2 1 bubmmorexa LIOK
' Y A 7https://m.edso0.ru/7f416194
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Hroro no pasaeny 6

1

Pasnen 2. [lepBoHauyasnbHble CBeleHUS 0 CTPOEHUH BelleCTBA

2.1 CtpoeHne BelecTBa 1 bubmmorexa LIOK
' p B 7https://m.edsoo.ru/7f416194
99 JIBrmkxenue 1 B3auMOJCHCTBHE 5 1 bu6nmoreka [JOK
' YaCTHI[ BEIIECTBA Thttps://m.edsoo.ru/7f416194
bubmunoreka LIOK
2.3 ArperaTHbIE COCTOSIHUS BEIIECTBA 2 Thttps://m.eds00.ru/7f416194
Wroro mo paznemy 5
Paznen 3. /IBuzkeHue M B3auMo/IeiicTBHE TeJl
3.1 MexaHn4eckoe ABHKESHU 3 bubmmorexa LIOK
' CAMITICCROC ABIDICHHE 7https://m.edso0.ru/7f416194
bubmunoreka LIOK
2 u 4 1
3 HEPHIA, Maced, HIOTHOCTD 7https://m.edso0.ru/7f416194
bubnuoreka LIOK
33 Cuna. Bt e 14 1 2 7https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laByieHue TBEPABIX TeJl, :KUJAKOCTEH U ra3oB
a1 oo T moomn |3 binorera LIOK
' pa e 7https://m.eds00.ru/7f416194
razamu
bubaunoreka LIOK
4.2
JlaBIICHHE KHIKOCTH 5 Thttps://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 Amvoceproe aasieime 0 7https://m.edso0.ru/7f416194
44 JelicTBrE )XUAKOCTH U Ta3a Ha 7 5 3 bubnuoreka [IOK
' HOTPYKEHHOE B HUX TEJIO 7https://m.edsoo.ru/7f416194
Hroro o pasneny 21
Pa3nes 5. Padota u MOIIHOCTB. DHeprus
bubmuoreka LIOK
51 Pabora 1 MomHOCTE 3 1 7https://m.edsoo.ru/7f416194
bubmmoreka LIOK
>2 HpocTeie MeXaHsM > L 7htpsim.edsoo.ru/7ia16194
bubmmoreka LIOK
>3 Mexariieckas oHepritd 4 1 1 7https:/im.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 4 12
IIPOI'PAMME
8 KUIIACC
Nen/m HammenoBanme pa3nenoB u tem KoaudectBo yacos DJIEKTPOHHBIE
MPOrpamMMbl Bcero Kontp. Ilpak. (uudpossbie)
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padorel  paldoTbl  0o0pa3oBaTe/bHbIE
pecypcsl
Pa3pgen 1. TensioBbIe sIBJICHUS
bu6mmoreka [JOK
11 CrtpoeHnue u CBOICTBA BElIECTBA 7 Thttps://m.edsoo.ru/7f418
lce
bu6mmoreka [JOK
12 TennoBbie porecchl 21 1 5 Thttps://m.edsoo.ru/7f418
lce
Hroro mo pazneny 28
Pa3nen 2. DiaekTpuyecKue H MATHUTHBIE SIBJICHUS
DIIEKTPpUUYECKHE 3apsiibl. bubmmoreka [JOK
2.1 3apspKEeHHbIE TeNna U UX 7 1 7https://m.edsoo.ru/7f418
B3aMMOJICICTBHE 1ce
bubmuoreka [JOK
2.2 [ToCTOSIHHBIH JCKTPUUECKUN TOK 20 2 7 7https://m.edsoo0.ru/7f418
lce
bubmuoreka [JOK
2.3 MarHuTHBbIC SIBJICHUS 6 1 15 Thttps://m.edso0.ru/7f418
lce
bubmuoreka [JOK
24 DJIEeKTpOMarHuTHask UHIYKIUS 4 Thttps://m.edsoo.ru/7f418
1ce
Hroro mo pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
[MPOTPAMME '
9 KUIIACC
Konu4yecTBo yacoB DJIEKTPOHHBIE
No 11/ HaumenoBanue pa3jaesioB Komrp. IIpak. (uudposbie)
U TeM NPOrpamMMmbl Bcero paGor oOpa3oBaTe/IbHbIE
padoTbI
bl pecypcsl
Pa3nen 1. Mexanuveckue siBJIeHUS
11 MexaHndeckoe ABUKEHHUE 10 1 bubmuorexa [JOK
' Y CIIOCOOBI €T0 OMMCAHUS 7aahttps://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
1.2 B i 20 1 3
SauMoeHeTHe Tel Taahttps://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
1. 1 3
3 3aKOHbL COXpaHCHIS 0 Taahttps://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
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Pa3zgen 2. MexanundecKHe KOJ€0aHUA U BOJTHBI

bubmuoreka [JOK
2.1 M 0 7 3
CXAITICCIHE KOCOaHIA Taahttps://m.edsoo.ru/7f41a4a6
99 MexaHUYECKHUE BOJTHBI. 8 3 bubmuoreka [JOK
' 3ByK 7aahttps://m.edsoo.ru/7f41a4ab
Hroro no pazneny 15

Pa3zgea 3. DiieKTpPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHbBI

31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubmuorexka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI Taahttps://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3gen 4. CBeToBbIe IBJICHUSA
41 3aKoHBI pacpoCTpaHEHUs 6 5 bubnmoreka [JOK
' cBera 7aahttps://m.edsoo.ru/7f41a4ab
49 JIuH3bl U onTHYECKUE 6 3 bubnmoreka [JOK
' IpUOOPEI 7aahttps://m.edsoo.ru/7f41a4ab
Paznoxenue Oemoro ceera bubmuoreka [JOK
4.3 3 2
B CITCKTP Taahttps://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
51 Hcnyckanue u 4 1 bubnuoreka [IOK
' HIOTJIONIEHHE CBETa aTOMOM 7aahttps://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 C 6 1
TPOCHHE ATOMHOTO Aipa Taahttps://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 s 7 1
FICPHBIC peartiit Taahttps://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasnen 6. [loBTOopuTe1bHO-00001IAKOIINIT MOAYJIb
IT
' ACP P 7aahttps://m.edsoo.ru/7f41a4a6
3a 7-9 knacc
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97
[MPOTPAMME

HOYPOUYHOE IINTAHUPOBAHHUE

7 KIIACC
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n/n

Tema ypoka

CrapToBas KOHTpOJIbHAs paboTa

KoanuecTBo 4acoB

Bcero

KonTpo
JIbHbIE
padoThI

pakr

H4yecK
ue

pador
bl

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

®usuka — HayKa O PUPOJE.
SABnenus npupoasl. Gusndeckue
SIBJICHUSL.

MexaHUYeCKHE, TEIUIOBbBIC,
AJIEKTPUYCCKHE, MATHUTHBIC,
CBETOBBIE, 3BYKOBBIC SIBIICHUS

Ou3nyeckue BeITMYUHBI U UX
U3MEPEHHUE

VYpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPU TOMOIIN
XKHUJKOCTHOTO TEPMOMETPA U
JaTYMKa TeMIlepaTyphl"

Kak ¢usuka u gpyrue
€CTECTBEHHBIC HAYKU U3YYaIOT
npupoay. EctecTBeHHOHayUHBIH
MeTto no3Hanus. Onucanue
(hbU3UYECKUX SBICHUH C TTOMOIIBIO
MoJielIed

VYpok-uccnenosanue "IIpoepka
TUMOTE3bI: TaTbHOCTh MONETA
Iapuka, mymeHHOTo
TOPU30HTANILHO, TEM OOJIbIIIE, YeM
Oosblie BhICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,
JIOKa3bIBaIOIINE JUCKPETHOE
CTPOEHHE BEIECTBA

JIBr>KeHMe 4acTHIl BEIISCTBA

bubmuoreka [JOK
fhttps://m.edsoo.ru/ff09f72a

bu6mmoreka [IOK
Ohttps://m.edsoo.ru/ff09fe0a

bu6mmoreka [IOK
Ohttps://m.edsoo.ru/ff0a013e

10.

VYpok-uccnenoanue «OnbITHI 11O
HaOII0ICHUIO TEIIOBOTO
pacUIMpPEHHUS Ta30B»

11.

12.

ArperaTHble COCTOSIHHS BEILIECTBA
B3anMocBsa3p Mexy CBOWCTBAMHU
BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYIISIPHBIM
crpoenueM. OcoOeHHOCTH

but6mmorexa [IOK
Ohttps://m.edsoo.ru/ff0a0378
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arperaTHbIX COCTOSTHHUM BOJBbI

MexaHnueckoe IBMKEHUE.

bu6mmoreka [IOK

13. PaBHOMepHOE U HEPAaBHOMEPHOE Ochttps://m.edsoo.ru/ff0a05¢
JBUYKEHUE 6
14. CkopocTb. EquHHIIBI CKOPOCTH. Bubmorexa HOK
Ohttps://m.edsoo.ru/ff0a079c
bu6mmoreka [JOK

15.

Pacuer IIyTHU XU BpCMCHU IBUXKXCHUA

004https://m.edsoo.ru/ff0a0a
e4

16.

17.

18.

Wuepius. 3akoH HHEPIUU.
B3aumoaeiicTBue Ten Kak IpuYMHa
W3MEHEHUS CKOPOCTH JIBHIKCHHS
Ten

IInoTHOCTE BemiecTBa. Pacuer
Macchl 1 00beMa Telia o ero
IUIOTHOCTU

JlaboparopHast pabota
«OmnpeneneHne MIOTHOCTH
TBEPIIOTO TEIIA»

bubmuorexa [JOK
00https://m.edsoo.ru/ff0a0cl
0

bubmuorexa [JOK
00https://m.edsoo.ru/ff0a0fe
e

19.

20.

21.

Pemenue 3anay no teme
"[TnoTHOCTE BemecTna"

Cuna xak XxapakTepuCTHKa
B3aumoieiicTBus Ten. Cuna
ynpyroctd. 3akoH ['yka
JlabopaTtopHas pabota «3yuenue
3aBUCHMOCTH PACTSKCHHS
(nedhopmanun) Ipy>KMHBI OT
MIPUIIOKEHHOM CHITBD)

bubmuorexa [JOK
Ohttps://m.edsoo.ru/ff0al23c

22.

23.

24.

SIBnenne Tarorenusa. Cuia
TSKECTH

CBsi3b MEXTy CUJION TSKECTH U
Maccoii Tena. Bec Tena. Pemenne
3aja4 1o teme "Cuna tsokectn"
Cuna TsKecTH Ha IpYyTrux
mianerax. Gusnueckue
XapaKTePUCTHKU TIIAHET

bu6mmoreka [IOK
Ohttps://m.edsoo.ru/ff0al778

bu6mmoreka [JOK
Ohttps://m.edsoo.ru/ff0a1502

25.

26.

27.

I/I3MepCHI/IC CHIJI. I[I/IHaMOMCTp

Bec Ttena. HeBecomocTh

CnoxxeHue IByX CHII,
HaITpaBJIEHHBIX 110 OJTHON MPSIMOM.
PaBHOelicTBYIOIIIAsA CHIT

bubmuorexa [JOK
Ohttps://m.edsoo.ru/ff0al8cc
but6mmorekxa [IOK
Ohttps://m.edsoo.ru/ff0al778
bu6mmorekxa [IOK
01https://m.edsoo.ru/ff0ala7
0

28.

Pemenue 3amau mo treme
"PaBHopelicTByrOmas cuin"
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TpeHue CKOJIbKEHUS U TPEHUE
nokos. Tpenue B npupoze u
TEXHUKE

JlaboparopHas padora «/3yuenue
3aBUCUMOCTH CHJIbI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJICHUS U
XapakTepa CONPUKACAFOIIUXCS
MMOBEPXHOCTEI»
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Pemenue 3a1a4 Ha onpeielieHue
PaBHOJECHCTBYIOLIEN CUIIBI
Pemenue 3anau mo remam: «Bec
tenay, «['padudeckoe
n3o0paxeHue cuim, «CHiib,
«PaBHOJIEHCTBYIOIIAS CHID»
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KonrtposnbHas paborta no remam:
«MexaHn4ecKoe JBUKEHUEY,
«Macca, mIIoTHOCThY, «Bec Tenay,
«['paduueckoe n3odpakeHUE CUID»,
«Cumbi»

Hasnenue. CriocoObl yMEHbLIEHUS
U YBEIMYCHHUS JJaBJICHUS

JlaBrienue ra3a. 3aBUCUMOCTh
JIaBJIEHHUs ra3a oT 00bEMa,
TEMITEPATYPhI
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3axoH ITackais
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JlaBieHne B JKHAKOCTH U Tase,
BBI3BAHHOE JCHCTBUEM CHIIbI
TAXKECCTHU
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Coobmarormuecs: cocysl
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40.

41.

42.

I'mppaBnuueckuit mpecc

Manomertpsl. [lopuiaeBoi
JKUJIKOCTHBIA HACOC
Atmocdepa 3emiu. [Ipuannbl
CYILIECTBOBAHMS BO3YIIHON
0007104uKM 3eMin. 3aBUCUMOCTb
aTMOC(EepHOro JaBICHUS OT
BBICOTBI HaJl YDPOBHEM MODSI
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Bec Bozmyxa. AtmocdepHoe

bubmuoreka [JOK
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JaBJICHUE 58
N3mepenue atMochepHOTro bubmmorexa [IOK

44, 028https://m.edsoo.ru/ff0a2d
nasnenus. OneitT Toppuueru 28
3aBUCUMOCThH aTMOC(HEPHOTO bubnmoreka [JOK

45. naBJIEHUS OT BBICOTHI HAJl YPOBHEM 024https://m.edsoo.ru/ffO0a2f
MOopst c4

bubmuoreka [JOK

4. DIPOMETP-aNePONL. ATMochepioe 024https://m.edsoo.ru/ffoazf
JTABJICHUE HA PA3JIMYHbBIX BBICOTAX o

47, Permrenue 3agad mo reme
"ATtmocdepHoe naBieHue”

€HCTBUE KUJKOCTH U Ta3a Ha
48. fOpr)KeHHOGHB HUX TEJO. Bubmmorexa LIOK
Ohttps://m.edsoo.ru/ff0a3276
Apxumenosa cuia
JlaGopaTopHas paboTta

49. «Omnpeenenre BhITAIKMBAIOIIEH bu6mmoreka [JOK
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«MccnenoBanue 3aBUCUMOCTH Beca
50. TemaB B)lone oT 00BbéMa Bubmmorexa LIOK
. Ohttps://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B XKHUIKOCTh YaCTH
Tena»
bu6mmoreka [JOK
51. IlnaBaHue Ten 03https://m.edsoo.ru/ff0a3a9
6
JlabopaTopHas pabota
"KoHcTpynpoBanue apeomerpa

52.| WM KOHCTPYHPOBAHHUE JIOOAKHU U
OmpeeIIeHuE eé
Ipy30M0bEMHOCTH"

Pemenue 3agau no remam:

- «[1naBanue cynos. bubnnorexa [JOK
BosnyxomnaBanuey, «/laBienue Ohttps://m.edsoo.ru/ff0a3654
TBEPJIBIX T, )KUJIKOCTEH U Ta30B»

bubmuorexa [JOK

54. Mexanuueckas pabota 03https://m.edsoo.ru/ff0a3f8
2
but6mmorekxa [IOK

55. MomHocTb. EnMHUIIBEI MOIITHOCTH 03https://m.edsoo.ru/ff0a3f8
2
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../a%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22bHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%225HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22a
../a%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22bHYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%225HYPERLINK%20%22https:/m.edsoo.ru/ff0a2b5a%22a
../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22daHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%228
../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%22daHYPERLINK%20%22https:/m.edsoo.ru/ff0a2da8%228
../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22fcHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%224
../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22fcHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%224
../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22fcHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%224
../%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%222HYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%22fcHYPERLINK%20%22https:/m.edsoo.ru/ff0a2fc4%224
../a3276%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a3276%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3276%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a3276%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3276%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a3276%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3276%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a3276%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3276%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a3276%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a3276%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a3276%223276
../a33fc%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a33fc%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a33fc%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a33fc%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a33fc%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a33fc%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a33fc%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a33fc%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a33fc%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a33fc%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a33fc%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a33fc%2233HYPERLINK%20%22https:/m.edsoo.ru/ff0a33fc%22fc
../a3514%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a3514%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3514%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a3514%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3514%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a3514%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3514%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a3514%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3514%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a3514%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a3514%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a3514%223514
../a96%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%223HYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%2296
../a96%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%223HYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a3a96%2296
../a3654%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a3654%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3654%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a3654%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3654%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a3654%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3654%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a3654%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3654%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a3654%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a3654%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a3654%223654
../f82%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%223HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22fHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%2282
../f82%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%223HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22fHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%2282
../f82%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%223HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22fHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%2282
../f82%22httpsHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22:/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22mHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22edsooHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22.HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22ruHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22/HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22ffHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%220HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22aHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%223HYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%22fHYPERLINK%20%22https:/m.edsoo.ru/ff0a3f82%2282

noabséMe o Jiectauire"

57.

58.

IIpoctsle MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha peiuare
KonrponsHas pabora o Teme
«/laBneHue TBEPABIX TeET,
KHUJKOCTEH U ra3oBy» /
Bcepoccuiickas npoBepoyHas
paborta

59.

PesepBHbIit ypok. Pabora ¢
TEKCTaMHU Mo TeMe «/laBieHue
TBEPIABIX TEN, )KUAKOCTEU U ra30B»
/ Beepoccuiickast mpoBepoyYHast
pabora

bu6mmoreka [JOK
O4https://m.edsoo.ru/ff0a4ff
e

60.

61.

Pbruaru B TexHHKE, OBITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycloBHid
pPaBHOBECHSI pblyaray

Pemmenue 3a1a4 o temMe «Y CJI0BUSA
paBHOBeCI/Ifl pr‘-IaFa»

0.5

bubmuorexa [JOK
Ohttps://m.edsoo.ru/ff0a478e

bubmuoreka [JOK
Oahttps://m.edsoo.ru/ff0a48a
6

62.

63.

64.

Koaddurment nonesnoro
JNIEUCTBUS MEXaHU3Ma.
JlaboparopHast pabota
«M3mepenue KIIJI HaknOHHOM
TUTOCKOCTI

Pemenue 3amau mo treme "Pabora,
MotutHoctb, KIT/"

Mexannyeckas SHEpIHusl.
Kunernueckas u noTeHMaibHas
JHEPIUs

0.5

bu6mmoreka [IOK
04https://m.edsoo.ru/ff0adc4
8

bu6mmoreka [IOK
Ohttps://m.edsoo.ru/ff0a4252

65.

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

bu6mmoreka [JOK
Ohttps://m.edsoo.ru/ff0a4360

66.

YPOK-3KCIIEPUMEHT IO TEME
"DKcneprMeHTalIbHOe
ompe/eeHue N3MEHEHHS
KHHETHYECKOHN M TTOTEHITHAITLHON
SHEPTHH MPHU CKATHIBAHUH TEJIa TIO
HaKJIOHHOH INIOCKOCTH"

67.

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

68.

69.

PezepBHbliil ypok. Pabora ¢
TEKCTaMH 110 TeMe ""MexaHn4ecKoe
nBIOKeHne"
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YACOB I10
I[TPOTPAMME

MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KJIACC

Kox
NMPOBEPAEMOro
pe3yjabrara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

1.2

13

14

HCII0JIb30BaTh U3YUYEHHBIE TOHATHS

pa3nuyath SBJICHHS IO ONHUCAHMIO UX XapaKTEpHBIX CBOICTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UIECKOE SBIICHHUE
pacro3HaBaTh INPOSIBIEHHE H3YYEHHBIX (U3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIICIAThH
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PU3UUYECKUX SIBJICHUIN
ONUCHIBaTh H3YyYEHHBIE CBOWCTBA Tel U (DU3UYECKHE SIBJICHUS,
UCIONB3Ysl (pU3MYECKHe BEJIWYMHBI, MpPU ONUCAHUU MPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003Ha4YEeHUSI U €UHUIIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEIUYUMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTb  TIpa@UKM  HU3YYEHHBIX  3aBHUCHUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U TPOIECCHI,
HCNOJIb3ysl H3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CJIOBECHYIO
(GbopMyTUPOBKY 3aKOHAa W  3alHCHhIBaTh €ro  MaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OOBACHATh (U3NYECKUE SIBICHUS, MPOLECChl U CBOWCTBA TEN, B TOM
4yhclié MU B KOHTEKCTE€ CHUTyallMd NPaKTHKO-OPHUEHTHPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHue M3 1 — 2 JorMyeckuMx MmaroB ¢ omopod Ha 1 — 2

M3Y4YECHHBIX CBOMCTBA ()M3MUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM




3aKOHOMCPHOCTH

1.7

1.8

pemarb pacu€THbie 3aa4u B 1 — 2 AEHCTBUS, UCHIOJIB3Ys 3aKOHBI U
(hopMyIibl, CBsI3BIBatONINE (DU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAIIM3a
yCIOBUSL 33/lauyd  3alUCBIBaTh KPAaTKOE YCJIOBHE, IOJCTaBIATh
(bu3nueckre BEIMYUHBI B POPMYJIIBI M IPOBOJUTH PACUEThI, HAXOAUTh
CIpaBOYHbIC JaHHbIE, HEOOXOAUMBIEC IJISl PELICHUsS 3a7ay, OLICHUBATh
PEAUTUCTUIHOCTD TOTYYCHHOU (PU3HUECKON BEIIMYMHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIA
(U3MYECKUX METOAOB, B ONHCAHUHM HWCCIICIOBAHUS  BBIJICISTH
MpoBepsieMoe  MpeArnojoxkeHue  (Tumoresy),  pa3idyaTb U
WHTEPIPETUPOBATh MOJYYCHHBIM pe3ysbTaT, HAXOJIUTh OIIUOKH B

XO0J¢ OIlbITa, ACJIaTh BBIBOJELI I10 €I'0 pE3yJibTaTaM

1.9

MPOBOJUTH OIBITH TIO HAOMIOJACHUIO (PU3MUECKUX SIBICHUH WU
¢buznueckux  CBOMCTB  Tel:  (QOpMYyIUpOBaTh  MPOBEpSEMBIC
MPENOI0KEeHNs, COOMpaTh  yCTAaHOBKY M3  HPEAIOKEHHOTO

O60py,[[OBaHI/I$I, 3aIIMChbIBAaTh X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

1.10

1.11

BBIIIOJHATE MPAMBIC H3MCPCHUA C HCIIOJIB30BAHUCM aHAJIOIOBBIX H
nuGpOBBIX MPUOOPOB, 3alMCHIBATh IOKAa3aHUS MPUOOPOB C Yy4ETOM
3aJJaHHOH a0COIOTHOM MOTPEUIHOCTH U3MEPEHUH

IPOBOJIUTh  MCCIEIOBAHUE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BCINYHUHBI OT I[pyl"OfI C HCIOJIB30BAHUEM IPAMBIX I/ISMepeHI/Iﬁ,
y4acTBOBaTh B IUIAHUPOBAHHWU YYE€OHOIO HCCIEOBaHUS, COOUpPATh
YCTaHOBKY U BBIIIOJIHATE U3MEPEHUS, CIENYS NIPEIIOKEHHOMY ILIaHy,
(buKcupoBaTh pPE3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX
BCJIMYMH B BUJC MPCAJTOKCHHBIX Ta6J'II/III n Fpa(l)I/IKOB, JACJIaTh BBIBOBI

10 pE3yjibTaTaM HCCICAOBAHUA

1.12

MIPOBOAUTE KOCBCHHBIC HW3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeﬂHOX(eHHOﬁ HHCTPYKIUU: IIPU BBIITIOJHCHUU H3MepeHHI>i CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCINYHHBI

1.13

coOnrofaTh TMpaBWiIa TEXHMKM Oe3omacHOCTH mpu pabore cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

YKa3bIBaTh IMPUHIUIIBI )IGP'ICTBI/ISI HpI/I60p0B n  TEXHHYCCKHX
YCTpOﬁCTB, XapaKTCPU30BaATh HPUHIUIIBL ,Z[CﬁCTBPISI HU3YUYCHHBIX
HpI/I60p0B N TCXHUYCCKUX YCTPOﬁCTB C IIOMOIIBKO HX OIIMCaHHA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/IBI/I‘-ICCKI/IX SIBJICHUM n

HE0OXOoUMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

1.16

NPUBOAUTL TpUMEPHl (HAXOAWTh HH(POPMALUIO O TPUMEPax)
MPAKTHYECKOTO UCTIOIh30BaHUs (DU3MYECKUX 3HAHUI B ITOBCETHEBHOMN
KU3HU i oOecrieueHHss OE30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMH M TEXHHYECKHUMH YCTPOWCTBAMH, COXPAHECHUS 3I0POBbS U
COOJIIO/ICHHSI HOPM 3KOJIOTHUYECKOT0 TIOBEACHHUS B OKpYXKArOIeH cpene
OCYIIECTBIISATH OTOOP MCTOYHUKOB WH(pOpManuu B cetu MHTEpHET B
COOTBCTCTBUH C 3aaHHBIM TIIOMCKOBBIM 3aIllpoCOM, Ha OCHOBC
UMEIOIINXCS 3HAHUW W TYyTEM CpPaBHEHHS Pa3lIMYHBIX HCTOYHHUKOB
BBIICNIATh MH(POPMALMIO, KOTOpasi SBISETCA NPOTHBOPEYMBON HITH

MOJKET OBITH HeHOCTOBepHOﬁ

1.17

1.18

1.19

WCIOJb30BaTh MpPU  BBHIMOJHEHUH YYEOHBIX 3aJaHUi  Hay4dHO-
HOMYJISAPHYIO JINTEPaTypy (U3HYECKOrO COJEp:KaHUs, CIPaBOYHbIC
MaTtepuaibl, pecypchl cetu MHTepHer, BiazeTe HpuUEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHGOpMALUU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTb COOCTBEHHbIE KpAaTKUE NMHUCbMEHHbBIE U YCTHBIE COOOILEHUS
Ha OcCHOBe 2 — 3 WCTOYHWKOB uH(pOpMamuu (U3HIECKOTO
COJIepKaHusA, B TOM 4Hcie IMyOJIMYHO JefaTh KpaTKHe COOOIIEHUsS O
pe3ysibTaTax IpPOEKTOB WM YYeOHBIX HCCIEIOBaHUM, NIpU 3TOM
IPaMOTHO HCIIOJIb30BaTh W3YYEHHBIM NOHATUHHBIA amnmnapar Kypca
(U3HKH, COPOBOKIATH BHICTYIIJICHUE NPE3eHTaUeH

IIPU BBIMOJIHEHUH Y4eOHBIX MTPOEKTOB U UCCIIEAOBAHUM pacnpenensiTh
00513aHHOCTH B I'PYNIIE B COOTBETCTBUHU C MOCTABJIECHHBIMH 3a/1a4yaMH,
CIIEOUTh 3a BBINOJIHEHWEM IIJJaHa JEHCTBUM, a/J€KBaTHO OLICHMBATH
COOCTBEHHBI BKJIAJ B JESATEIbHOCTb TIpYMIbI, BBICTPAUBATH
KOMMYHHMKaTHBHOE B3aUMOJCHCTBHE, YUUTBIBAsSI MHEHHUE

OKPY’KaIOIINUX

8 KUIACC

Kon
NpoBepPsieMoro

pe3yJbTara
11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIb30BaTh MMOHATHA

1.2

pasiinydaTth ABJICHUA 110 ONHMCAHWIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘{CCI(Oe SIBJICHUC

1.3

pacro3HaBaTb IPOABJICHHUEC HU3YYCHHBIX (bPISH‘IeCKI/IX SIBIICHUN B




14

OKpYXKarollleM MHUpe, B TOM uuciie (pU3NUecKue sSBICHUS B MPHUPOJE,
IIPU 3TOM NEPEBOJAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIIEIATh
CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

ONMCBIBaTh H3YyYEHHbIC CBOWCTBA Tl W (DU3UYECKHE SIBICHUS,
UCTONB3ysd (U3MYECKHE BEIMYMHBI, IPU ONUCAHUM IPABHIBHO
TpPakTOBaTb  (PU3MYECKMI  CMBICI  HCIOJB3YEMbIX  BEJIHUYMH,
0003HAYCHHS M €AUHUIIBI (PU3NYECKUX BEITHMYUH, HAXOJUTH (POPMYIIBI,
CBSI3bIBAIOIME JIAHHYIO  (DU3MUYECKYI0 BEIMYUMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHUE SIBICHUS H TPOIECCHI,
HCIOJIb3ysl H3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CJIOBECHYIO
(GOpMyIIMPOBKY 3aKOHAa W 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA’XCHHUC

1.6

1.7

OOBACHIATH (PU3UYECKUE MPOIECChl M CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE CUTyalluid MPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATH IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0OBsICHEHUE U3 |
— 2 JOTrMYecKHX IIAaroB ¢ MOMOIIbI 1 — 2 H3y4EeHHBIX CBOMCTBA
(bU3NIECKUX SIBICHHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacy€THble 3a7auu B 2 — 3 NOEHCTBHS, UCIONB3YS 3aKOHBI U
(hopmynsl, CBsA3BIBatONME (PU3MUECKUE BETUYMHBI: HA OCHOBE aHaIu3a
YCIIOBHS 33/1a4¥ 3alIUChIBaTh KPATKOE YCIOBUE, BBIABISITH HEJOCTATOK
JMAHHBIX IS PEIIeHUs 3aJadyd, BHIOMPATh 3aKOHBI U (HOPMYIIBI,
HeoOXonuMBbIe ISl €€ pelIeHHs], TPOBOIUTh PACUEThl U CPABHHUBATH
MOJy4YEeHHOE 3HaueHue (U3UYECKON BEIMYMHBI C HW3BECTHBIMHU

JaHHBbIMHA

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU
(U3NYECKUX METOJI0B, UCTIOJIb3Ys ONUCAHUE UCCIIE0BAHMS, BBIIEIATh
MIPOBEPSIEMOE TIPEAIIOJIOKEHNE, OLICHUBATh IPABUIBHOCTh MOpPSIKA

MMPOBCACHUA UCCIICAOBAHN, 1CJIaTh BBIBObI

1.9

MPOBOAUTH OMNbBITHI MO HAOMIOACHUIO (U3MYECKUX SIBICHUN WU
¢u3n4Yeckux  CBOMCTB  Ted:  (OpPMyIUpOBaTh  MPOBEPsieMbIe
MPENNoNIOKEeHHs, coOMpaTh  yCTAaHOBKY U3  IPEJIOKEHHOTO

O60py,£[0BaHI/I$I, OIIMChIBATh XO/J OIIbITa U (I)OpMYJ'II/IpOBaTL BBIBOJbI

1.10

BBIIIOJIHATE IIPAMBIC HU3MCPECHHA C MCIIOJIB30BAHUEM aHaJIOTOBBIX
HpI/I60pOB N JaTYUKOB (I)I/I3I/I‘-ICCKI/IX BCJIMYMH, CPABHUBATL PC3YJIbTATHI

M3MEPEHHH C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH




1.11

MPOBOJNUTHh  WCCIEAOBAaHWUE  3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEJIMYUHBI OT JIPyroil C WCIOJIB30BAHUEM TMPSAMBIX H3MEPECHHM:
IUTAHUPOBATh HUCCIICIOBAaHUE, COOUpPATh YCTAHOBKY M BHITIOJTHSATH
M3MEPEHMS, Cleaysd  TNpPeIJIOKeHHOMY  IiaHy,  (HUKCHPOBATH
PE3yNIbTAThI MOJIYYCHHON 3aBUCUMOCTH B BUJE TaOJUIl U TPapUKOB,

ACJ1aTh BBIBOAKI 110 PE3yJIbTaTaM UCCIICAOBaHMA

1.12

IIpOBOAUTD KOCBCHHBIC U3MCPCHUA (bI/I3I/I‘-IeCKI/IX BCJIIMYHH:
IUIAaHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCEHTAJIbHYIO YCTaHOBKY,
(Q($19% HpGI[JIO)KeHHOfI HHCTPYKIIMK, W  BbBIYUCIATH 3HAYCHUC

BCJIIMYHUHBI

1.13

coOmomaTh MpaBWja TEXHUKA Oe30macHOCTH Tpu  pabore ¢

1abopaTopHBIM 000PYTOBAHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHHA W HEOOXOIUMBIE

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.15

1.16

pacro3HaBaTb IMPOCTHIC TEXHUYCCKUC yCTpOfICTBa U U3MCPUTCIILHBIC
npuOOpHI MO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBIATh CXEMbI
JJEKTPUYECKUX LENed C MOCIEAOBATENbHBIM M IapaJUICIbHBIM
COCAMHEHUEM  JJIEMEHTOB, pa3jiuyas yCJIOBHbIE 0003HAUYEHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH

NPUBOAMTH TNpUMEpPHl (HAXOAUTh HMHPOPMALMIO O MpUMepax)
MPaKTUYECKOIO MCITIOIb30BaHMsI (U3NYECKUX 3HAHUMN B MIOBCETHEBHOM
KHU3HM U1 oOecriedeHHss ©O€30IacHOCTH TpU  OOpallleHuH ¢
puOOpaMy 1 TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHUS 310POBbS U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUS B Opr>I(aI-OH_[eI\/'I cpeac

1.17

OCYIIECTBIISATh TOUCK HHPOPMAIMH (PU3UIECKOTO COJIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEIOLIMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOJTHUTEIBHBIX HCTOYHHKOB BBIIACIATH WHGOPMAIMIO, KOTOpast

SABJIACTCA HpOTHBOpC‘{HBOﬁ WU MOXET OBbITh HCI[OCTOBCpHOﬁ

1.18

1.19

WCIIOJIb30BaTh MPHU  BBHIMOJHEHHMM Y4YEOHBIX 3aJaHUd  Hay4dHO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOrO COJEep:KaHUs, CIPaBOYHBIE
Marepuansl, pecypcbl ceth MHTepHeT; BiageTe  NpUEMAMH
KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE H KPATKUE YCTHBIE COOOIIECHUS,

000011ast UHGOPMAIMIO W3 HECKOIBKUX HCTOYHHUKOB (PU3NUYECKOTO




cCoJlep’KaHusi, B TOM YHCIE MNYOIMYHO MPEACTaBIATh PEe3yNIbTaThl
MPOEKTHOM WJIA HCCIEAOBATEIbCKON JIEATEIBHOCTH, MPU 3TOM
rPaMOTHO HCIIOJIb30BaTh M3YYEHHbIM MOHATUWHBIA anmapar Kypca

(bU3HKH, CONPOBOXKIATH BHICTYIIJICHUE MPE3eHTAIUeH

1.20

9 KJIACC

MIPU BBIMOJIHEHUH y4eOHBIX MPOEKTOB M HCCIEAOBAHUHN (pU3MUecKux
IIPOLIECCOB paclpeiessaTh 00A3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHCHUEM IUIAHA
NeUCTBUI U KOPPEKTUPOBATH €r0, aIeKBATHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATEIBHOCTb TIPYIIIbI, BBICTPAUBATH KOMMYHUKATHUBHOE

BSaHMOHeﬁCTBHG, IIPOABJIAA TOTOBHOCTD pa3pe€uiaTb KOH(bJ'II/IKTBI

Kox
NpoBePsSIEMOro

pe3yJibTaTa
1.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

pasiindaTth ABJICHUA 110 ONMCAHWUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

13

14

pacrio3HaBaTh NPOSIBICHHE W3YyYCHHBIX (PU3MUYECKUX SIBICHHA B
OKpY’KaloIlleM MHpe, B TOM 4Yucie (U3NYECKue SBICHUS B MPHUPO/IE,
IIPU 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3a/lauy B yueOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUIN

ONUCHIBaTh H3YyYEHHBIC CBOWCTBA TeNl W (DU3UYECKHE SIBJICHUS,
UCIONB3Ysl (pU3MYECKHe BEJIWYUHBI, MpPU ONUCAHUU MPABHIBHO
TpPakTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHUSI U €IUHUIBI PU3NUECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTb  TIpa@UKM  HU3YUYEHHBIX  3aBUCHUMOCTEH

(bHSI/I‘ICCKI/IX BCJINYMH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHHUS U TIPOIECCHI,
WCNOJIb3ysl H3YYEHHBIE 3aKOHBL, IPU 3TOM JaBaTh CJIOBECHYIO
(bopMyTUPOBKY 3aKOHa MW  3alHCHIBATh €r0 MaTeMaTH4YeCcKoe

BBIPAKCHUC

1.6

OOBACHATH (hPU3MUECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalUd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:

BBIABJIATh IPUYIMHHO-CIICACTBEHHBIC CBA3U, CTPOUTH 0OBsACHEHHE H3 2




— 3 JIOTMYECKUX IIaroB ¢ MOMONIbI0 2 — 3 M3Y4YEHHBIX CBOMCTBa

(bu3nyecKux sIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemiate pacu€THble 3afaud (ONUparoIIMecss Ha cucTeMy U3 2 — 3
ypaBHEHHI1), UCIONB3yd 3aKOHBI ¥ (OPMYIBI, CBS3BIBAIOLINE
¢dusnueckue BEJMYMHBI: HA OCHOBE AaHAIM3a YCJIOBUS 3a/adu
3aMHUChIBATh KPaTKOE YCJIOBHE, BBUIBIATH HEIOCTAIONINE  HIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
IUISL PelICHUs], MPOBOJUTH PacdEThl M OICHUBATh PEATHCTHYHOCTD
MOJTyYEHHOTO 3HAUCHHS (PU3NYECKON BEINIHHBI

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIINTh HPU OMOIIN
(bU3MUECKUX METOJIOB, UCIIONB3YS ONMKCAHUE MCCIIEAOBAHUS, BBIACIATH
NpOBEpPSieMOE IPEAIOIOKEHNE, OLCHUBATh IPABMIIBHOCTH TIOPS/IKA
MIPOBEJICHUSI MCCIICIOBAHUS, JENaTh BBIBOABI, HWHTEPIPETHPOBATH

PE3YJIbTAThL Ha6J'IIOI[eHI/II71 U OIIBITOB

1.9

MPOBOJIUTH OIBITHI TIO HAOMIOJACHUIO (PU3MUECKUX SIBICHUH WU
(U3MYEeCKUX CBOMCTB TeNI: CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO HabOpa 00OpYIOBaHMUS, ONMHCHIBATH XOJ OIBITA U €ro

pe3ynbTaThl, (HOPMYIUPOBATH BHIBOIBI

1.10

MPOBOAUTh IIPU HEOOXOJAWMOCTH CEpUI0 MPSAMBIX U3MEpPEHUH,
OTpeNeisis CpelHee 3HAuCHHE H3MEpseMON BelIMYMHBI ((POKYyCHOE
paccrositHue coOuparomield JUH3bI), 0OOCHOBBIBATH BBIOOP crmocoba

U3MepeHus (M3MEpPUTEIBHOTO MpHoOopa)

1.11

1.12

MIPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTEM (IU3MUECKHUX BEIUYHH C
HCIIOIIb30BAHUEM IIPSIMBIX WU3MEPEHHUM: IIJIaHUPOBATH UCCIECIOBAHMUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DMKCHpPOBAaTh pPE3yJbTaThl
MOJTyYEHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOJIMIHU
rpaduKoB, JeN1aTh BBIBOBI [0 PE3yJIbTaTaM MCCIEIOBAHUS

NPOBOJUTh  KOCBEHHbIE  H3MEpPEHUs  (U3MYECKUX  BEJIUYHUH:
IUIAaHUPOBATh M3MEPEHUs], COOUPATh 3KCIEPUMEHTAIBbHYIO YCTaHOBKY
U BBINOJHATH W3MEPEHHUs, CIEeAys MNPEIIOKEHHOH WHCTPYKLIHH,
BBIUMCIISITH 3HAYEHHWE BEJIIMYMHBI W AHAJIM3UPOBATh ITOJYYEHHBIE

PE3YIbTATHI C yLIéTOM 3aJaHHOM MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

1.13

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHocTH mpu  padbore cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (PU3NYECKUX MOJENeil:
MaTepHalbHask TOYKa, a0COIOTHO TBEPIOE TEJIO, TOUSUHBIH UCTOYHHUK

CB€Ta, JIy4, TOHKad JIMH3a, IJIaHETapHasd MOACJIb aToMa, HYKIJIIOHHas




MOJECJIb aTOMHOI'0 gapa

1.15

1.16

XapaKTepHU30BaTh TPHHIUIGI JCHCTBHA H3YYEHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONUCAHUSA, HUCIOJb3Ys
3HAHUA O CBOMCTBaX (PM3MUCCKUX SBJICHUH W HEOOXOIUMBIC
¢dusnveckre 3aKOHOMEPHOCTH

UCIIONIB30BATh CXEMBl W CXEMaTWYHbIE PHUCYHKH HM3y4YEHHBIX
TEXHUYECKUX YCTPOMCTB, H3MEPUTEIBLHBIX npubopoB 51
TEXHOJIOTUYECKUX MPOLECCOB NP PEIICHUH Yy4eOHO-TIPaKTHYECKUX
3aa4, OIITHYCCKUC CXEMBbI IJIA ITOCTPOCHUA I/I306pa)KeHI/II71 B IINIOCKOM

3epKajie U cobuparouieit TuH3e

1.17

1.18

MPUBOJIUTL TpUMEPHl (HaXOAUTh WHQPOPMAIMIO O TpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUsI (PU3UYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU I oOecrieueHus: Oe30MacHOCTH TpU  OOpalleHuH C
npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHUS 310POBbS U
coOII0ICHUSI HOPM SKOJIOTMYECKOT0 MIOBEJCHUS B OKpY Katollel cpefie
OCYIIECTBISATH MOUCK MHPOpMAINK (PU3HUUECKOTO COACPKAHUS B CETU
WNuTepHer, camMoOCTOSTENIEHO —(OPMYIUPYsS IMOUCKOBBIA  3ampoc,
HaxOJUTb NOYTU  ONPEHEJ]IEHHS  JOCTOBEPHOCTH  IOJYYEHHOM
nH(OpPMAIIMA HA OCHOBE HMEIONINXCS 3HAHUN W JOMOJHHUTEIHHBIX

HMCTOYHHKOB

1.19

1.20

WCIOJIb30BaTh IPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHUM  HAy4HO-
MOMYJSAPHYIO JINTEPaTypy (U3UYECKOrO COJEp:KaHus, CIpPaBOYHbIE
MaTtepuanbl, pecypchl cetu MHTepHer; Biaaerb npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3oBaHus WHPOpPMALUU U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO

co3/laBaTb COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(pOpPMalMu M3 HECKOJbKMX HCTOYHHUKOB (PU3NUECKOIO
coJiepKaHusl, MyOJIMYHO TMPEACTaBIATh PEe3yJIbTaThl MPOEKTHOW HIIU
HCCIIEIOBATENIbCKOM  JESITENbHOCTH,  IHpPH  3TOM  T'PaMOTHO
HCII0JIb30BaTh N3Y4YEHHBIN NOHITUHHBIN anmapaT U3y4aeMoro pasjena
(UMK W CONMPOBOXJATh BBICTYIJICHHE Ipe3eHTalMed C y4EToM

0CcOOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

IIpHU BBINTIOJIHCHUHA yqe6HI)IX IMPOCKTOB U I/ICCJ'IGJIOBaHI/Iﬁ (1)I/I3I/I'-IGCKI/IX
MponEeCCOB pacpCACIATh 00513aHHOCTH B rpynne B COOTBETCTBUU C
IIOCTAaBJICHHBIMU  3aJJadyaMHu, CJICIHUTh 3a BBIIIOJHCHHUCM IIJIaHa
ﬂeﬁCTBHﬁ " KOPPCKTHUPOBATH €TI0, AACKBATHO OLICHNUBATDH COOCTBEHHBIM

BKJIaA B JACATCIBHOCTL TPYIIIBI, BBICTPAWBATH KOMMYHHKATHBHOC




B3aMMO/ICIICTBHE, MTPOSBIISASL TOTOBHOCTD pa3peliaTh KOHPIUKTHI

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Koxa
pasaena

Kox yaemenra

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®U3UKA U EE POJIb B TIO3HAHWM OKPYXAIOIIEIO MHUPA

1.1

1.2

@uszuka — Hayka O npupoie. SBiaeHus NpPUPOABL.
@uznueckue  SABICHUS: MEXAaHWYECKHE, TEIUIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE

duznyecknue BeNMUMHBL.  M3MepeHune  PU3NYECKUX
BenuuuH.  @Ousnmueckue  npubopel.  Ilorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

EcrtecTBeHHOHay4yHBIE METOJl IO3HAHUS: HaOJIOJCHUE,
IIOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIIBMIKEHUE THIIOTE3,
AKCIIEPUMEHT [0 TPOBEPKE THUIIOTE3, OOBSICHEHHE

Ha6moz[aeMor O SABJICHUSA

1.4

1.5

Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEel
[TpakTyeckue paboOTHI:

#H#HPar###13mepenne pacCTOSTHUN.
#i#Par#t#lI3MepeHne 00bEMa KUAKOCTH M TBEPAOTO
Tena.

#HH#HParf##OnpeiesieHre pa3MepoB MalbIX TeIl.
#HiPart##l3Mepenue  TemmepaTypel [Ipd  IIOMOIIU

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIbHBIE CBEJAEH1A O CTPOEHNHM BEILIECTBA

2.1

#HH#HParf##CTpoeHNE BELIECTBA: aTOMBI U MOJIEKYJIBI, UX
pasmepel.  ONBITBL,  JOKa3bIBAIOIIME  JHCKPETHOE

CTPOCHUC BCUICCTBA

2.2

2.3

###Par### ]| Brokenne gacTuil BeniectBa. CBs3b CKOPOCTH
JIBIOKEHHUS YacTUI] C TemIeparypoid. bpoyHoBckoe
nBrxkeHue, T dysus

BzaumopeiicTBHE YyacTHUIl BEIIECTBA: MNPUTSKCHUC U



OTTAJIKUBAaHUC

HH##Par##H ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOCHUE

ra3oB, >KMJKOCTEH W TBEPABIX (KPUCTAUIMYECKUX) TEIN.

24 B3anMoCBsI3p MeXIy CBOWMCTBaMH BEIIECTB B pa3HBIX
arperaTHeIX COCTOSHUSX M MX aTOMHO-MOJIEKYJISPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[TpakTuyeckue paboOTHI:
#HH#Par###Ouenka quaMerpa aToMa METOJOM psioB (C
ucronb3oBanueM pororpadmii).

2.6 #HHPar###OnBITBl 10 HAONIOACHHWIO  TETUIOBOTO

pacHIMpeHus ra3os.
HHHPar###0OnBITEL IO OOHAPY)KEHUIO JEHCTBUS  CHII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEMICTBUE TEJI

31 Mexanuueckoe JIBUKEHHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBIKECHHE
HH#HPar#H#CKopoCTb. Cpennsist CKOpPOCTh npu
3.2 HEPaBHOMEPHOM JBWKE€HMH. Pacuér mytu u BpemeHu
JIBIDKCHUS
SBnenune uHepuuu. 3akoH HHepuuu. B3aumoneiicTBue
3.3 TEJ KaK MPUYMHA U3MEHEHHUS CKOPOCTU IBUYKEHHUS TeJl.
Macca kak Mepa HHEpTHOCTH Teja
34 ###Par### InotHocTh BemiecTBa. CBSI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BellecTBa
3.5 Cuita Kak XapakTepHCTHKA B3aUMOICUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cumisl ¢
' MOMOIIBIO AUHAMOMETPA
37 HiHPar###sIBnenne TaroreHus u cuia Tsokectu. Cuia
' TSKECTH Ha Jpyrux miaHerax. Bec tema. HeecomocTh
38 Cuna tpenusi. TpeHUE CKOJBXKEHHUS U TPEHUE TOKOS.
' Tpenue B mpupoae U TEXHUKE
39 Hi#HPar##H#CrioxkeHue CuJl, HalpaBlIE€HHBIX IO OJIHOM
' npsMoid. PaBHOIEHCTBYIOIIAS CHIT
3.10 [TpakTudeckue paboThI:

OnpeneneHre CKOPOCTH PAaBHOMEPHOTO  JABMIKECHMUS



3.11

3.12

(mapuka B JKHJOKOCTH, MOJEIH  BJIEKTPHUUYECKOIrO
aBToMoOWITI W Tak pganee). OmpeneneHue cpeaHer
CKOPOCTH CKOJIBXKEHHsI Opycka WM IIapuKa [0
HaKJIIOHHOM  ImockocTH. OrmpeneneHne  MIOTHOCTU
TBEPAOIO TeJa. OnbITHI, JEMOHCTPUPYIOLLIHE
3aBHCHUMOCTh pacTsbKeHUs (IedopMaluu) MpYy>KUHBI OT
IPWIOKEHHOM  cuiibl.  OmbITH, JEMOHCTPUPYIOLIHE
3aBUCUMOCTb CHJIbl TPEHHUSI CKOJIBKEHHS OT Beca Tela U
XapakTepa COPUKaCcaroIINXCsl IOBEPXHOCTEN
dusnyeckue SBICHUS B MPUPOAE: IPUMEPHI JIBUKEHUS C
pa3IMYHBIMKM CKOPOCTSIMU B JKMBOM M HEKHUBOHU IPUPOLE,
JICCTBHUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

TexHuueckue YCTpOﬁCTBaZ JAUHAMOMETDP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

JaBnenue TBEpnoro Ttena. CrocoObl YMEHBLICHUS H

41 YBEJIMYEHUS TaBIICHUS
42 JlaBnenue rasa. 3aBUCHMOCTD JaBJICHHUS rasa oT 00bEMa,
' TEeMIIEPaTyphl
r [lepenaua maBneHus: TBEPABIMU TEJIAMU, KUJIKOCTAMH U
' razaMi. 3akoH Ilackans. ITHeBMaTHUEeCKHE MAIIMHBI
3aBUCUMOCTh  JIABJICHHWSI JKUJKOCTA OT  TIIyOWHBL.
4.4 I'unpocratudeckuii napamokc. CooOImaronumecs: CoCy/sl.
[M'uapaBnuyeckre MEXaHU3MbI
AtMmocdepa 3emnn u atmocepHoe aaBneHue. [IpuunHel
A5 CyIIIECTBOBaHUSI BO3AYIIHONW 0005104kK 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO aBICHHUS OT
BBICOTHI HaJ] yDOBHEM MODSI
16 W3mepenne armocdepHoro nasieHus. I[Ipubopsl s
' HU3MEPEHHS aTMOC(EPHOTO JTABIICHUS
JlelicTBME XUIKOCTM M ra3a Ha IOTPYXKEHHOE B HHX
4.7 Teno. BeiTankuBaromas (apxuMenoBa) CHiIa. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue
[TpakTudeckue paboThI:
49 HccnenoBanue 3aBHCUMOCTH Beca Tejda B BOAE OT

o0béMa TOrpYXEHHOH B IKUAKOCTh 4YacTH TeJa.

OrnpesiesieHre BHITAIKABAIOIICH CHIIBI, TEHCTBYIOMIEH Ha




4.10

TEJIO, TOTPYKEHHOE B  KHUJIKOCTb. IIpoBepka
HE3aBHCUMOCTH BBITAIKUBAIOIIECH CHJIbI, JAEHCTBYIOIIEH
Ha TCJIO B JXUAKOCTH, OT MACChl TCJla. OHBITBI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIIECH
CHJIBI, JCWCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT 00BEMaA
MOTPYKEHHOM B JKUJIKOCTh YAaCTH TeJIa U OT IIOTHOCTH
JKHIKOCTH. Kounctpyuposanue apeomMerpa WIIH
KOHCTPYUPOBAHME  JIOAKM W  ONpeleleHue  eé
rpy30N0AbEMHOCTH

du3nyeckue SIBJICHUS B MpUpOJE: BIIUSIHHC
aTMoc(epHOro 1aBlIeHUS HA )KUBOW OpPraHU3M, TIABAHHE

pBIO

411

TexHu4eckne YCTpOWCTBA: COOOMIAIONINECS COCY/BI,
YCTPOMCTBO  BOJONIPOBOJA, T'MJPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,

apeomeTp

PABOTA, MOIIIHOCTbD, DHEPT' A

5.1 Mexanundeckas padbora
5.2 MexaHnueckas MOIIHOCTb
53 [Ipoctble  MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' 1ockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [TpuMeHeHMe paBUIIa paBHOBECHS pbluara K OJIOKY
«3om0oToe  mpaBwiIo»  MexaHuku.  Koadduument
5.5 II0JIE3HOTO JEMCTBUS MeXaHU3MOB. IIpocTeie MexaHU3MBI
B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SHEPrUU Tea, MOJHATOrO HaJ 3eMIEN
o.7 Kunernueckas sneprus
58 ITonHass mMexaHW4ecKkass 2HEPrus. 3aKOH M3MEHEHHUS H
' COXpaHEHMsI MEXaHUYECKON SHEPTHH
[TpakTnyeckue paboOTHI:
#H#HPar###Onpenienienrie  paOOThl CHJIBI  TPEHUS MPH
59 pPaBHOMEPHOM JBM)KEHMHM TeJla IO TOPU30HTAIBHOU
' noBepxHOCTU. VccnenoBanue yciaoBHM — paBHOBECUS
peiuara. Msmepenune KIIJI HakiIIOHHON IJIOCKOCTH.
W3ydeHne 3aKoHa COXpaHEHHsI MEXaHUYECKON SHEPTUU
510 @dusnyeckue SBICHUS B IPUPOJE: pblYaru B TeJe

YCIIO0BEKa




5.11

TexHuueckne yCTpOMCTBA: pblyar, MOABWKHBIA U
HEMOJIBWKHBIA OJIOKM, HAaKJIOHHAsl MJIOCKOCTb, MPOCTHIE

MEXaHU3MBI B OBITY

8 KVIACC
Koxa
Kona anemenTa IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TOJIO)KEHUS ~ MOJIEKYJISIPHO-KMHETHUYECKON
6.1 TEOPHH CTPOEHHUs BellecTBa. Macca u pa3Mepsl MOJIEKYII.
' OmnbITEl, TMOATBEP)KIAIOIINE OCHOBHBIE  IOJIOKCHHS
MOJIEKYJISIPHO-KHHETUIECKON TEOPHH
Mopgenu  TBEPAOro, IKMAKOTO M razoo0pa3zHOro
6.2 cocTosiHUM BewlecTBa. Kpucraminyeckue u amopgHble
Tela
OObsCHEHNE CBOICTB Ia30B, KUAKOCTEH U TBEPABIX TEN
6.3 Ha OCHOBE IIOJOXEHUH MOJEKYIIPHO-KMHETHYECKOM
TEOPHH
6.4 CmaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TermoBoe pacupeHne u cKxaTue
6 6.6 Temmneparypa. CBsi3b TeMIepaTypbl CO CKOpPOCTBIO
' TETJIOBOTO IBMYKEHHSI YacTHUI]
6.7 Buytpennss sneprust. Crioco0bl U13MEHEHHUS! BHYTPEHHEH
' SHEPIHH: TEeIUIonepeaua i CoOBepIeHue padboThl
6.8 Bunsl Temnonepenadn: TEMJIONPOBOAHOCTb, KOHBEKIIMS,
' U3Iy4YeHue
KomnyectBo  TemoTel.  YienpHas — TEIIOEMKOCTH
6.9
BelIecTBa
TenmooOMeH © TemjaoBoe paBHOBECHE. Y paBHEHHE
6.10
TETJIOBOTO OanaHca
6.11 [InaBnenne u OTBEp/IeBaHNE KPUCTATMUECKUX BEIIECTB.
. VneapHas TEIIOTA INIABICHUS
6.12 [TapooOpazoBanne W  KoHJeHcauus.  Mcmapenwue.

Kunenne. Y nenbHas TCIIJIOTa napoo6pa30BaHI/Is{.




3aBHCHMOCTh TEMIIEPATYpbl KUIEHHUS OT aTMOC(EpPHOTO

TaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 DHeprus TOIMBa. Y IeibHas TEII0Ta CropaHus
[Ipunnuner  pabotel  TeruoBbix — aurarenerd  KITJ]
6.15 TEIJIOBOTO JBUTATENs. TerioBble JBUTATENX M 3alUTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAIICHUS SHEPTUU B TETJIOBBIX
6.16
rpoleccax
[IpakTuueckue padbOTHI:
HHHPar###ONBITEI 10 OOHAPYKEHHIO JCWCTBUSL  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUSI.
#HHHPar###0nbITel  1I0  BBIPALMBAHUIO  KPUCTAJLJIOB
IIOBAPEHHOM COJIM WM caxapa.
H#HHParfH##0npITBl 110 HAOJIOJEHUIO  TEIJIOBOTO
paciIupeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEI.
##HPar#H##OnpeneneHre MaBieHUs] BO3/yXa B OajuioHe
HITIPHUIIA.
HA#HParfH##0ONbITEl, JEMOHCTPUPYIOIIME 3aBHCUMOCTH
JaBJICHHUS BO3JyXa OT ero oO0b&éMa W HarpeBaHUs WU
OXJIQKICHHUSI.
6.17 ###Par### [poBepka TUNOTE3bI JIMHEMHOW 3aBUCUMOCTH

JUIMHBl  CTOJIOMKA JKUAKOCTH B TEPMOMETPHYECKOU
TpyOKe OT TeMIeparypsl.

#H#HPar##Habmonenue U3MEHEHNUS BHYTpPEHHEN
SHEPIUU TeJa B pe3yibTaTe TEIUIOTepeNayn M PaOOTHI
BHEIIHUX CHIL

#H#HPar###llccnienoBanue SBICHHUS TeIJIOOOMEHa IpH
CMEIIMBaHUU XOJIOAHOM U Topsyeil BObI.
###Par###Onpenenenmne KOJINYECTBA TEIUIOTHI,
MOJTYYEHHOTO BOJIOM TpHU TEIIOOOMEHE C HarpeThiM
METAJUIMYECKUM LIUIUHAPOM.

#H#ParfH##0npenencHue  yIenbHOW  TEIUIOEMKOCTHU
BEIIIECTBA.

###Par###ccnenoBanue mpoliecca UCIapeHus.



##HPar###Onpenenenre  OTHOCUTENBHOM  BIIAXXHOCTH
BO3/yXa.
#HH##Par###Onpenenene yaeabHOM TEIJIOTHI TUIABICHUS

JIBJA.

6.18

6.19

@usnyeckue SABICHUS B IPUPOJE: IMOBEPXHOCTHOE
HAaTsDKEHHE M KalWUDIPHBIE SIBJICHUS B  IIPUPOJE,
KpUCTaJUIbl B IIpupoje, udiydenue ColsHua, 3aMep3aHue
BO/1I0EMOB, MOpPCKHE Opu3bl; 00pa30BaHUE POCHI, TYMaHa,
UHes, CHera.

TexHudyeckue  yCTpOMCTBA:  KalWUIAPBI, IIPUMEpHI
HCIIOJIb30BAHNS KPUCTAJUIOB, XUIKOCTHBIM TEPMOMETP,
JaT4UK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETpBI, INCUXPOMETp, NapoBas TypOHUHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpusanus Ten. [[Ba posa aneKTpUUEeCKUX 3apsiaoB
BzaumoneiictBue 3apsbkeHHbIX Ten. 3akoH Kysona
7.2 (3aBUCUMOCTD CHJIbI B3aMMOJICHCTBUS 3aPSHKEHHBIX TEJ OT
BEJIMYMHBI 3apSJI0B U PACCTOSHUS MEX]TY TEITaMHU)
Dnektpuueckoe noje. Hanpssk€HHOCTh 3IIEKTPUUECKOTro
7.3 nonst. [IpuHIun cynepno3uuuu 3JeKTPUYECKUX MOJei
(Ha KaYECTBEHHOM YpPOBHE)
Hocurtenu »snexTtpuueckux 3apsiioB. JeMEHTapHbBIN
7.4 anekTpudeckuid 3apan. Crpoenue atoma. [IpoBonHuKN 1
JURJIEKTPUKU
7.5 3aK0OH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
- DONeKTpUueckuid  TOK.  YCIOBUS  CYLIECTBOBAHMS
' 3IEKTPUUYECKOTO TOKA. VICTOUHHMKHN MOCTOSIHHOTO TOKA
JeiicTBus AIEKTPUUYECKOTO TOKa (TeroBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKHl TOK B
KHUJKOCTSX M ra3ax
- Onektpuueckass 1enb. Cuiia Toka. DJNEKTPUUECKOE
' HaIpshKEeHUe
29 ConpoTuBiieHUE NPOBOJHUKA. Y IETbHOE COTPOTUBIICHHE

BEIECTBA



7.10

3akon OMa it yyacTKa Lenu

HOCHGILOB&TGHLHOC n napajjicJIbHOC COCOUHCHUC

7.11

MIPOBOIHUKOB

PaGora M MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

3 DNEeKTpUYECKHE IIENU U MOTPEOUTENH 3IEKTPUUECKOM

7.1

sHepruu B ObITy. KopoTkoe 3aMbIkaHne

[TocTostHHBIE MarHuThl. B3aumoneicTBHE NOCTOSHHBIX
7.14

MarHuTOB

MarautHoe mnose. MarHutHoe mnoje 3eMiId U €ro
7.15

3HAYEHUE NI )KU3HU Ha 3eMie

OmneiT Opcrena. MarHUTHOE 1OJIE 3IEKTPUUYECKOTO TOKA.
7.16

[IpuMeHeHne 2eKTPOMarHuTOB B TEXHUKE

JlelicTBME MAarHMTHOrO IMOJs HAa MHPOBOJHUK C TOKOM.

DneKTpoABUraTeab MOCTOSHHOrO Toka. Mcmonb3oBaHue
7.17

3JIEKTPOJIBUTaTeell B TEXHMYECKUX YCTPOMCTBAX M Ha

TpaHCcIopTe

Oneitel  ®apanes.  SBneHue  3IEKTPOMArHUTHOMN
7.18

naaykuuu. [Ipasuno Jlenna

DIEeKTpOreHeparop. CrniocoOsr MOJTyYEeHUs
7.19 JNEKTPUYECKON  DHEPIrUH. ONEeKTpOCTaHIIMM  Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnpITHl O HAOMIOICHUIO ANEKTPU3ALUU TET UHIYKIHEH

U MIPU CONPUKOCHOBEHMH.

HccnenoBanue neWCTBUS DJIEKTPUYECKOTO IO  Ha

MIPOBOTHUKH U JUDJICKTPUKH.

COopka u TmpoBepka pabOTHl AIEKTPUUYECKON I
7.20 MIOCTOSIHHOTO TOKa.

W3mepenue u peryinpoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HaMPsKEHHUS.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIIYLLETO YEPE3
PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA M HANPSKEHUS
Ha PE3UCTOpE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh



7.21

7.22

ANEKTPUYECKOTO CONPOTUBJIEHMSI INPOBOJHUKA OT €ro
JJIMHBL, TUTOMAAW NOTICPCYHOI0 CCYCHUA U MaTCpuraia.

[IpoBepka mnpaBuiia CHOKEHUS  HANPSKEHUU  IPU
[I0CJIeIOBATEIbHOM ~ COEAMHEHUM JIBYX PE3HCTOPOB.
IIpoBepka mpaBuia [uis CHIIbI TOKa IPH MapaieIbHOM
coenuHeHuu  pesucropoB.  OmpeneneHune  paboThI
IEKTPUUYECKOrO0  TOKAa, MIYHIEr0 4epe3  PEe3UCTOp.
OmnpeneneHue  MOLIHOCTH  3JIEKTPUYECKOIO  TOKa,
BbIJIENIIEMO Ha pe3uctope. VccnenoBanue 3aBUCUMOCTH
CWJIbI TOKA, UJYILIEro 4epe3 JIAMIIOUKY, OT HAINpPSKEHUS
Ha Hell. Onpenenenue KII/ narpeBarens. MccnenoBanue
MarHuTHOTO B3aMMOJAEUCTBHUS IMOCTOSIHHBIX MAarHHUTOB.
W3ydeHne MarHuTHOIO MOJIsl HOCTOSHHBIX MarHUTOB IIPH
ux oObeaguHEHMM W paszfencHuu. MccnemoBaHue
JIEACTBUSA AJIEKTPUUECKOTO TOKAa HA MATHUTHYIO CTPEJIKY.
OneITbl,  IEMOHCTPUPYIOLIUE  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBHSI KaTYIIKH C TOKOM W MarHuTa OT CHJIBI
TOKa HW HalpaBJICHUA TOKa B KaTYIIKCE. I/IzyquHe

I[GI\/JICTBI/IE MAaroiuMTHOIrO II0Jis1 Ha IIPOBOAHHUK C TOKOM.

KoHncTpynpoBanue u U3y4yeHue paboThI
DJIEKTPOABUIATEIIS. N3mepenune KIIJ
JJIEKTPOJIBUTATEIbHON  YCTaHOBKH. OneiTel 1O

WCCIIEIOBAHUIO SIBJICHMS 3JIE€KTPOMArHUTHON HMHIYKIUU:
UCCIIEIOBAaHUE W3MEHEHUI 3HAa4€HHs W HaIpaBICHUS
MHIYKIIMOHHOTO TOKa

@dusnyeckue SABIEHUS B MPHUPOJAE: IIIEKTPUUYECKHE
SBJIEHUS B  aTMoc(epe, DIIEKTPUYECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE MoJie 3eMJIH, Apeid MoI0CcoB,
POJIb MarHUTHOTO TOJISL JUIsl )KU3HU Ha 3eMile, MOJIsIpHOe
CUSTHUE

TexHu4eckue yCTpPOMCTBA: JIIEKTPOCKOIL, aMIIEpMETP,
BOJITMETpP, PEOCTaT, CUETUMK IIEKTPUUECKON SHEPTHUH,
JJIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKHE

OpeaAOXPaHUTEIIN, OJICKTPOMArdHuT, OJCKTPOABUTATCIIb




NMOCTOAHHOI'O TOKA, TCHCPATOP MOCTOAHHOI'O TOKaA

9 KIIACC
Kon
Kon snemenra [IpoBepsieMble 371EMEHTHI COJIEPIKAHUS
pasznena
MEXAHWYECKMUE ABJIEHUA

Mexannueckoe JBUKeHHE. MaTepuaipHas — TOYKa.

81 Cucrema orcuéra

8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKECHUS

8.3 PaBHOMEpHOE MPsIMOTMHEHHOE TBHKCHHE
#H##Par##HHepaBHoMepHOE MPSIMOJIMHEWHOE JIBUKEHHUE.

8.4 Cpennsis U MIHOBEHHas CKOPOCTb Tela  IpH
HEPaBHOMEPHOM JIBUKEHUU
VYckopeHnue. PaBHOyCKOpeHHOE MPSIMOJIMHEMHOE

85 JIBIDKEHUE

8.6 HH#HPar###CBoOogHOe manenne. OnbITel ["anunes
H#iHtPar###PaBHOMEpHOE JBUKEHUE 110 OKPYKHOCTH.

8.7 [lepuon u uactota oOpamenus. JluHeiiHas W yrioBas
ckopoctu. LleHTpocTpeMuTeNnbHOE YCKOPEHUE

8.8 [Tepssiit 3akoH HploToHA

8 8.9 Bropoii 3akoH HeroToHa

8.10 Tpernii 3akoH HetoToHa

8.11 H#HPar##H#] [puHuMn cynepno3uuu cuil

8.12 Cwuia ynpyroctu. 3akoH ['yka
#HHParf##Cuila  TpeHus: Cujla TPEHMSI CKOJIbKEHUS,

8.13 CHJIa TPEHHUSI TTOKOS, IPYTHE BUABI TPEHHS
#HHParfi##Cuila  TSOKECTM M 3aKOH ~ BCEMHUPHOTO

514 TATOTEHHS. Y CKOPEHHE CBOOOIHOTO TTaICHHS
IBwxenne  mmaner  Bokpyr  Comnma.  Ilepsas

8.15 KOCMHYECKasi CKOpoCcTb. HeBeCOMOCTh 1 Tieperpy3Ku
PaBHOBecue MarepuaabHON TOUKU. AOCOIIOTHO TBEPIOE

8.16 oo
#i#HParf##PaBHOBecue TBEPIOro Teja C 3aKPEIUIEHHOMN

8.17 OCBbI0 BpanieHuss. MomeHT cuibl. LleHTp Tshkectn

8.18 Nmnynec Tena. MI3menenne ummyinsca. Mnynsc cuiiel

8.19 3aKOH COXpaHCHHSI HMITYJIbCA




8.20

#H#HPar###PeakTHBHOE IBIKECHUE

8.21

Mexanundeckas paboTa U MOIITHOCTh

8.22

PabGora cun Tspkectu, ynpyroctd, TpeHus. CBs3b

SHEpPruu U paboThI

8.23

HOTGHL{I/IaJIBHaH OHCPTHUA TCI1a, IIOAHATOI'O Hazg

IMOBEPXHOCTHIO Seman

8.24

8.25

8.26

IToTreHumanpHas SHEPrUs CKATOU NMPYKUHBI
#H##Par##HKunernueckas  sHeprus.  Teopema o
KMHETUYECKOU SHEPrUU

HH##Par##H#3aKoH COXpaHEHUS] MEXaHUUYECKON SHEPTUH

8.27

8.28

[TpakTuyeckue pabOTHI:

OnpeneneHue cpeiHed CKOPOCTH CKOJIbXKEHUs Opycka
WIM JIBWKEHHUS IIapUKa MO0 HAKJIOHHOW IJIOCKOCTH.
OnpeneneHue yCKOpPEHHs Tella IIPU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOW IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BpPEMEHHM NpHU
PaBHOYCKOPEHHOM JIBJKEHUHU 0€3 Ha4yaJIbHON CKOPOCTH.
[TpoBepka rumoTes3bl: €ciau IpU PaBHOYCKOPEHHOM
JIBIDKEHUN 0O€3 HavadbHOH CKOPOCTH IIYTH OTHOCSTCS
KaKk psAl HEYETHBIX YHUCeN, TO COOTBETCTBYIOIIME
MIPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpMaJbHOro paBieHus. OrnpeneneHue
KodpduureHTa TpeHus CKoibxeHus. OnpeneneHue
KECTKOCTU TpYXUHBL. OmpeneneHue pabdOThl CUIIbI
TPEHHWsI TPU PAaBHOMEPHOM [JBWKCHUM Tela 110
TOPU30HTAIBHOM moBepxHOCTU. OmpeneneHue padOTHI
CWJIBI YIIPYTOCTHU IIPU MOABEME I'Py3a C UCIOIb30BAHUEM
HENOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB

dusnyeckue SBICHUS B NPUPOJE: MPUIUBBI U OTIUBBI,
nBmkeHrne 1iaHeT COJHEYHOM CHUCTEMBbI, PEAKTUBHOE

ABWIKCHUC )KUBBIX OPIraHU3MOB

8.29

TexHuYeckne  yCTpPOMCTBA:  CHOUIOMETP, JATYUKH

MMOJIOKCHUA, PACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI

9.1

KonebarenbHoe JABHKCHUC. OcHoBHbBIC XapaKTCPUCTUKU

KOJIeOaHM: IEPHO/I, YaCTOTa, aMILUTHTY/a
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9.2

MaremaTnueckui u MPY>KUHHBIN MAasITHUKH.

[IpeBparenue sHepruu Npu KoaedaTeIbHOM JABHKEHUN

9.3

3aryxatomue KkosneOanus. BpIiHyXIeHHBIE KOleOaHMS.

Pe3onanc

9.4

Mexaunueckue BOJHBI. CBOWCTBA MEXAHUYECKHAX BOJIH.
[IpongonbHbIE W MoONEpeuHble BOJIHBL. JlIMHA BOJIHBI U
CKOpOCTb €€ pacnpocTpaHeHusl. MexaHn4eCKue BOJIHBI B

TBépZ[OM TECIIC, CceliCMUYECKHE BOJIHEI

9.5
9.6

3ByK. 'poMKOCTh U BbICcOTa 3BYyKa. OTpakeHUE 3ByKa

Wudpa3Byk u yiabTpa3Byk

9.7

[TpakTuyeckue pabOTHI:

OmnpeneneHne  4acToThl M Iepuoja  KojeOaHWi
MaTeMaTU4eCKOro MasTHHKA.

OmnpeneneHre  4acToThl M Iepuojna  KoseOaHH
NPY)KUHHOTO MasTHUKA

HccrnenoBanne 3aBUCHMOCTH — Iepuoja  KosieOaHUit
NOJIBEICHHOIO K HUTH Tpy3a OT JUIMHBI HUTH.
HccrnenoBanne 3aBUCHMOCTH — IepHoja  KosieOaHUit
NPY)KHHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH nepuo/a KoneOaHuii rpysa,
MOJIBELIICHHOTO K HHUTH, OT MacChl Tpy3a M KECTKOCTH

npyxuHsl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs

9.8

9.9

@u3nYeCcKUe SIBJICHUS B MPUPOJE: BOCHPHUAITHUE 3BYKOB
JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKUE BOJIHBI,
LIYHaMH, 3XO0

TexHuueckue yCTpOMCTBA: 3XOJOT, HCIIOJIb30BAaHUE

YIBTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DONEeKTpOMarHUTHOE MoJe. DJIEKTPOMAarHUTHbHIE BOJIHBI.

104 CBolicTBa AJIEKTPOMATrHUTHBIX BOJTH

10.2 [[kana 31eKTPOMarHUTHBIX BOJH

103 OnekTpoMarHuTHas mnpupoja cBeta. CKOpOCTb CBera.

' BonHoBEIE cBOlICTBa CBETa

[TpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMATHUTHBIX BOJH  C
MOMOIIBI0 MOOUIIBHOTO TenedoHa

10.5 duznueckre SBJICHUS B MNPUPOJE: OMOJIOTHUUECKOE




neiicTBue BUJIUMOTO, yABTPa(HOIETOBOTO u
PEHTT€HOBCKOIO U3Ty4eHUH
106 Texnuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBS3U
CBETOBBIE SBJIEHUA
11.1 JlyueBast moniens cBera. MIcTOUHMKHM cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
Ortpaxenue ceta. [lnockoe 3epkasio. 3aKOH OTpaxKeHUsI
11.3
cBeTa
114 [Ipenomnenue cBera. 3aKkOH MPETOMJICHUS CBETa.
' ITosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop nyueit B TMH3E
116 OnTudeckas cuctema QoroarmmapaTa, MHUKpPOCKONAa U
' TejecKorna
117 I'ma3 kak onrtuyeckas cucreMa. biau3opykocTs u
' JAIbHO30PKOCTh
118 Paznoxenne 6enoro csera B criektp. OnbiTel HproTOHA.
' CrnosxeHue CeKTpalbHBIX 1[BETOB. Jlucmepcus cBeTa
[TpakTuyeckune paboOTHI:
H#iHPar##H#ccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHUS
11 CBETOBOTO JIy4a OT yIJIa MaJcHUs.
#i#Par#Ht#l3ydeHnne  XapakTepUCTUK  M300pa)KeHUs
IpeaMeTa B INIOCKOM 3epKalle.
#H#Par###ccnenoBanue 3aBHCHUMOCTHU yria
IPEJOMJIEHUSI CBETOBOrO Jyda OT YyIjla MajeHusl Ha
119 TpaHUIlE «BO3YX — CTEKIION.
' ###Par### lonyyenue M300paKeHMI €  TTOMOIIBIO
coOuparoien JTUH3BL.
#H#HPar###Onpenenenrne  (POKYCHOTO pacCTOSIHUS |
ONTHYECKOM CUITBI COOUPAOIIEH JTHMH3BL.
#HHPar###ONBITEI IO  pa3lioKeHUio Oenoro cBera B
CIIEKTP.
HH#HHPar###ONBITEl IO BOCHPUSITHIO IIBETa IPEIMETOB
MIpH UX HAOIIOACHUH Yepe3 IBETOBbIC (DUITBTPHI
dwusndeckue sBIeHUS B mpupoje: 3arMenns ColHIa u
11.10 Jlynbl, 11BeTa Ten, ONTHYECKHUE SBICHHUS B aTMocdepe
(uBeT HeOa, pedpakus, paayra, MUPax)




TexHuueckue YCTPOMCTBA: OYKH, MIEPUCKOTI,

i ¢doroanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBEBIE SABJIEHUA
191 OmnbiTel Pe3epdopna u mnnaHerapHas MoOJENb aToOMa.
' Mogens aroma bopa
192 HcnyckaHue M MOIJIOIIEHHE CBeTa aroMoM. KBaHTHI
' JInnelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- 1 raMMa-u3ITydeHUs
124 Crpoenne aromHoro suapa. HykioHHas  Mojenb
' aToMHoro siapa. M3oTorsl
125 PagnoakTtuBHble mpeBpameHus. [lepuon momypacnana
' ATOMHBIX s1JIep
126 Snepuble peakuuu. 3aKOHBI COXPAaHEHHsS 3apsI0BOTO M
' MaccoBOT0 YHCE
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakiuu cunrtesa u aeneHus suep. VICTOUHUKY SHEprun
1 ' CouHua 1 3B€311
12.9 Snepnas osHepreruka. JleificTBue  paguMOaKTUBHBIX
' M3JTyYCHUH HA )KUBBIC OPTaHU3MbI
[TpakTyeckue paboTHI:
HaGnronmenne CIJIONIHBIX M JTUHEWYATHIX CIIEKTPOB
12.10 U3Ty4EHUs.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI TIO
TOPMO3HOMY NyTH (110 hoTOrpadusm).
W3mepenune paanoakTuBHOTO (hoHa
dusnueckue SBICHUA B TPHUPOJE: €CTECTBEHHBIN
paIMOaKTUBHBINA ¢oH, KOCMHYECKHE Ty4H,
12.11 paZlMOaKTUBHOE W3JIyYE€HUE MPUPOAHBIX MHUHEPAJIOB,
JICUCTBUE PAAUOAKTUBHBIX M3JIyYeHUH Ha OpPraHu3M
YeJoBeKa
1919 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

HHI[HBH,Z[yaJ'IBHBIfI AO3UMETP, KaMEpa Bunscona



IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPorpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanne pomu  (GU3UKK B  HAYYHOH  KApTHHE  MHpa;
cOpPMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOH CBS3U
U TI03HABAEMOCTH SIBJICHUW MPHUPOJBI, O POJU OIKCIEPHUMEHTA B
¢usuke, o cucremooOpasyomeld poiau (GHU3MKM B Pa3BUTHU
€CTeCTBEHHBIX HAyK, TEXHHKM M TEXHOJIOTHH, 00 SBOIIOIUH
(GU3MUECKUX 3HAHUI M UX POJIM B IIEJIOCTHOHW €CTECTBEHHOHAYYHOU
KapTHHE MHpaA, O BKJAAEC POCCHUICKHUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYKAIOLIETO
MUpA, pa3BUTHE TEXHUKH U TEXHOJIOTUI

3HaHMA O BUAAX Marepud (BELIECTBO W IOJE), O JABWKCHUHM Kak
croco0e CyIIeCTBOBAHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHON TeOpuu
CTPOCHHS BELIECTBA, O (PM3MYECKO CYIIHOCTH SIBICHUH HPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, DSJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3inyaTh SIBJICHHS [0 OMMCAHUIO UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOE SBICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXalOUIeM MHUpE, BBIICIsAsS UX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKM)

Brnanenue ocHOBaMM MOHSATHUWHOIO ammapara M CHMBOJIUYECKOTO
s3pIKa (PU3UKH U HCIIOJIb30BAHME WX JJI pelIeHUs y4yeOHBIX 3a7ad;
YMEHHE XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U

MIPpOLECChI, UCIIOJIb3YH (l)yHI[aMeHTaJ'ILHLIe 1 OMIIMPHUICCKUC 3aKOHBI

VYMenune onuceBaTh HU3YUYCHHBIC CBOMCTBA TEN U (1)I/ISI/I‘IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA q)HSI/II-ICCKI/IC BCIIMYHHBI

BrnageHnne ocHOBaMH METOJOB HAYYHOTO ITO3HAHUSA C YYETOM
COONIOICHHSI TIpaBWJI O€30MacHOTO Tpyna: HaOmoJeHue (PU3NIECKUX
SBJICHUW:

YMEHHE CaMOCTOATEIHHO COOMpATh IKCIEPUMEHTATBHYIO YCTaHOBKY
W3 JTaHHOTO Habopa 0O0OpyAOBaHMS MO WHCTPYKIIMH, OMUCHIBATH XOJ

OIIbITA U 3aIllUCBhIBATDH €TI0 PC3YJIbTATHI, (I)OpMyJ'IPIpOBaTL BBIBOJbI,



MIPOBEICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUHH:
YMEHHME I[JIaHUPOBaTh HU3MEPEHHs, CAMOCTOATEIbHO CcOoOMpaTh
HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HAYEHUE BEJIMYUHBI U AHAIM3UPOBATH MOJYUYEHHBIE PE3YNIbTATHI C
y4€TOM 3a/IaHHOM MTOIPELIHOCTH PE3yIbTaTOB U3MEPEHUN;
MIPOBEJICHUE  HECJOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIIEOBAHMIA,
CaMOCTOSITENILHO ~ COOMpPATh  AKCHEPUMEHTAIBHYIO YCTaHOBKY H
MPOBOAUTh  HCCIEAOBAHHWE IO  WHCTPYKUUHU,  MIPEICTaBISThH
MOJTyYCHHbIE 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TaOIUI] U
rpadUKOB, YUUTHIBATh MOTPEIIHOCTH, JI€TaTh BHIBOJBI 10 pe3yabTaTaM
UCCIIEIOBAaHHS

[lonnmanue  XapakTepHBIX  CBOMCTB  (DU3MUECKUX  Mojesei
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IJIaHETapHAs MOJENb aroMma,
HYKJIOHHAsi MOJIeJIb aTOMHOTO S/ipa) M yMEHUE MPHUMEHSATh UX IS

00BsACHEHUS (bHSH‘leCKI/IX IIpoueccoB

YMenue oOBACHATh (PU3MYECKHE MPOIECCHl U CBOWMCTBA TEJ, B TOM
Yyyclié U B KOHTEKCTE CUTyallMd MPaKTHKO-OPHUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUINHHO-CIICJICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3yUYEHHBIE CBOMCTBA (PU3NUYECKUX
SIBJICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH

YMenue pemath pacuéTHbele 3afaud (Ha Oaze 2 — 3 ypaBHEHHIA),
WCTIONB3Yysl 3aKOHBI U (OPMYJIbl, CBSI3BIBAIOIIME (PU3HUECKHE
BEJIMYMHBI, B YACTHOCTH, 3alMCHIBATH KPATKOE YCIOBHE 3aJayH,
BBISIBIIATh HEJOCTAIONIUE JIaHHBIE, BBIOMpATh 3aKOHBI U (HOPMYIIBI,
HeoOXoIuMBbIe ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHBIE JaHHEIE,
MPOBOJUTH PAcCYEThl U OICHUBATH PEATUCTUYHOCTH TOJYUYEHHOTO
3HaueHUsl (pU3MUECKON BETUYMHBI; YMEHHE OIpENesaTh Pa3MEepHOCTh
(bU3MYeCKOi BETMYMHBI, TTOJYICHHOU TIPU PEIICHUHU 3a/1a91

YMeHHe XapakTepu3OoBaTh MPUHLMUIBI JCUCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM YHCJI€ OBITOBBIX MPHUOOPOB, W IPOMBIITUICHHBIX
TEXHOJIOTMYECKUX MPOIECCOB MO MX ONMUCAHUIO, UCIIOIb3YSl 3HAHUS O
CBOHMCTBax (DM3WUYECKUX SBICHUW W HEoOXoauMmbie (pu3nueckue

3aKOHOMCPHOCTHU
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YMeHHne uCMoib30BaTh 3HAHUS O (PU3WYECKUX SIBJICHUSX B
MOBCETHEBHON JKM3HH Juis  oOecriedeHHuss Oe30MacHOCTH  IPHU

oOpamieHun ¢ OBITOBBIMM ~ IpuOOpaMH M TEXHUYECKUMH




YCTPOWCTBAMH, COXpPaHEHHUS 3J0pOBbS M  COOJIOJEHUS HOPM
9KOJIOTHYECKOIO0 TIOBEJIEHUS B OKpYXKaloLled cpene; IMOHWMAHHE
HEOOXOAMMOCTH TPHUMEHEHHs AOCTIKCHUNA (UMK W TEXHOJIOTUH

JJIA paliliOHAJIbHOI'O IIPUPOAOIIOJIB30BaAHUSA

11

OneIT TIOMCKa, TpPeoOpa3oBaHUs W MPEACTaBICHUS HHPOpMAIIH
(U3MYECKOTO CONEpKaHUA C HCIOIb30BaHHEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHI; YMEHHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIy4eHHON MHGpOpMAIMM Ha OCHOBE UMEIOUIMXCA 3HAaHUM W
JONIOJIHUTEIBHBIX ~ WCTOYHHUKOB, yYMEHHUE  MCIOJb30BaTh  IPHU
BBITIOJTHEHUM Y4YEOHBIX 3aJaHUil HAy4YHO-TOMYJISIPHYIO JIUTEpaTypy
(U3HUYECKOTO COJEpIKAHUS, CIPABOYHBIE MAaTEPHAIbI, PECYpChl CETH
Wnrtepner; BrnageHwe 0a30BBIMM  HaBBIKAMH  NPEOOPA30OBAHUS
nHQOpMAMA W3 OJHOW 3HAKOBOH CHUCTEMBI B JPYTYIO; YMCHHE
CO3/1aBaTb COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha

OCHOBC HH(bOpMaIIHI/I U3 HECKOJBKHUX UCTOYHHUKOB

INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe JBwkeHue. MarepuanpHas Touka. Cucrema  oTcuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUe. CpenHsas ckopoctb. Dopmyna ans
1.2 BBIYUCIICHUS CpeJIHEH cKopocTH: vV = S/t
PaBHOMEpHOE NPSAMONMHENHOE BUKEHUE. 3aBUCUMOCTh KOOPAMHATHI T€la OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 x(1)=x,+vt
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsI TPOEKLIHUU CKOPOCTH, IPOEKIUU
NEPEMELIEHNs, IIyTH, KOOPAMHATBl IPU PABHOMEPHOM MPSAMOJIMHEWNHOM
JBUKEHUHU
14 3aBUCHMOCTb KOOpPJIMHATBl T€Ja OT BPEMEHHM B CiIy4dae DPABHOYCKOPEHHOIO
' MPSIMOJIMHENHOTO ABUKEHUS:




S =v #f+a,=

[T -

DopMynsl Ui NPOCKLUHUH IMEPEMELIECHUs, NMPOCKIHUH CKOPOCTH M IPOEKIUHU

YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHUU:

2
!
s.(D=vy,t+a, 3

Ux('f) =0y, ta, 1,
a,(f) =canst,
Uzrz— Uy, ‘=24 s,

I'padyiku 3aBUCUMOCTH OT BPEMEHH [UISl TPOCKIHMH YCKOPEHHS, IMPOCKIIUH
CKOPOCTH, NPOEKLUU IE€PEMEIIEHUs, KOOpJAUHATHl IIPpU PaBHOYCKOPEHHOM

HpHMOHHHCﬁHOM JABHXXCHUH

CBoboxnoe manenue. Dopmysbl, ONUCHIBAIOIIME CBOOOTHOE MaJeHHE Tesa IO

BCPTHUKAIN (I[BI/I)KGHI/IG TCJIa BHHU3 HWJIHM BBCPX OTHOCHUTCIBHO IIOBCPXHOCTHU

1.5 3emnu). ['paduxu 3aBUCHMOCTH OT BpEeMEHH I MPOEKIHUU YCKOPEHUS,
MPOSKIIMA CKOPOCTH M KOOPJAWHATHI TMPU CBOOOJHOM TAJCHUU Tea II0
BEPTUKAJIH
CKOpOCTh PaBHOMEPHOTO JIBMJKCHHS Tella IO OKpYKHOCTH. HampapieHue
CKOpOCTH.
dopmyna IS BBIYMHUCICHUS CKOPOCTH dYepe3 panyC OKPYXKHOCTH U TEPHOT
oOpareHus:

_2mR
YT
LentpocTpemuTensHoe yckopenue. HampaBieHne NEHTPOCTPEMHTEIBHOTO
16 yckopenusi. @opmyra 1S BBIYUCICHUS YCKOPEHUS:

®dopmyia, CBSI3bIBaIONIAsl IEPUOJ M YACTOTY OOpaIeHUs:

1"=?

1.7

Macca. ITnotHocTh BemecTBa. @opmyia sl BBIYUCICHUS TITIOTHOCTH:

_m
V




18 Cwita — BektopHas ¢pusuveckas BennunHa. CIoKeHHe CHl
19 SABnenue unepryu. [lepsoiii 3akoH HetoToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHnanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIONIEH Ha
TEJ0
B3aumoneiictue ten. Tperuii 3akoH HeroToHa:
111 P =-Fi,
TpeHue nokosi U TpeHue ckoibxeHus. Dopmyna A BHIYUCICHUS MOIYJISI CHIIBI
TPEHUS CKOJIbKEHUS:
1.12 F_=u-N
U
Hedpopmanus Tena. Yopyrue u Heynpyrue nedopmanuu. 3aKOH YOpPYrou
nedopmaruu (3akoH ['yka):
113 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSITOTEHUS:
my -1,
F=Gg.-—1 72
I’
1.14 Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
dopmyna a7 BEIYUCICHUS CUJIBI TSHKECTH BOM3H moBepxHocTH 3emnu: F = mg.
JBmxenue maneT Bokpyr Comaia. [lepBas kocMuyeckast CKOpOCTb.
HeBecoMocTs u neperpys3ku
Nmnynbe Tena — BekTopHas pu3nyeckas BeIUUMHA.
1.15 P=mo
Nmnynbc cuctemsl Ten. M3menenne uMiyinbca. UMnysbe Cuitbl
3aKOH COXpaHEeHHsI UMITYJIbCa JJIs1 3aMKHYTOW CHCTEMBI TE:
1.16 DP=myU; +ih Uy, =const
PeakTtuBHOE ABMKEHUE
Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:
1.17

A=Fscosc



Mexanuueckas MOIIHOCTE:

n=4
I

1.18

Kunernueckas u MNOTCHIHAJIbHAs SHCPIrus. CDOpMyJIa JJI BBIYUCIICHU A
KUHETHYCCKOU OHEPIHUn:

HE_J‘E
E. ="

E
Teopema o kuHeTnueckou sHeprun. opmMyra aJisi BEIMUCIEHUS MOTCHIIMAIbHON
SHEPTUu TeJa, MOIHATOrO

HaJ 3eMIIEH:

E,=mgh

1.19

MexaHnyeckas SJHeprus:
E=E.,+E »

3aKOH COXpaHEHHs MEXaHUYECKOH 3Heprun. Popmyra Uil 3aKOHa COXPaHEHUS
MEXaHUYECKOM dHEpruu B OTCyTCTBUE cuil TpeHus: E = const.

HpeBpameHI/Ie MEXaHUYEeCKOH OHCEPI'UU IIPpU HAJIUYUU CHIIBI TPCHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cuisr; M - Fl.

VYcioBue paBHOBECHS pbluara:
M +M, +..=0
[TonBuxHBIN 1 HenoABWKHBINA 0510ku. KII/] mpocThIX MexaHU3MOB,

n= Anonesaan

A‘HI‘I:E‘IEEE&H

1.21

[aBienue TBEpIOTO TENA.
dopmyiia 11 BBIYUCICHUS JABJICHUS TBEPIOTO TeJa:

_F
p_S'

JlaBnenue raza. ATMOcepHOe 1aBIeHHE.
I'nppocratuyeckoe naBieHNE BHYTPH KUIKOCTH.

dopmyna s BBIYMCIICHHS TABJICHNS BHYTPU KUIKOCTH:

p=pgh+p_,



1.22

1.23

3axoH [lackans. I'mapaBanueckuii npecc
3akoH Apxumena. Dopmyia Uil ONPEACICHHUS BBITAIKUBAIOMICH CHIIBL,

JIEHCTBYIOIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTD WM ras:

Fam =pgV

VcnoBue nnaBanus tena. [InaBanue CYIO0B 1 BO3AYXOILIAaBaAHUEC

1.24

1.25

1.26

Mexanuueckue KonebOaHusa. AMIUIMTYJa, TEPUOJ W YacToTa KoJeOaHWil.

®opmyia, CBSI3bIBAIONIAs YACTOTY U MEPHOJ] KOJIeOaHHi:

MaremaTuyeckuii U MNPYXUHHBIM MasTHUKH. [IpeBpaleHue sHepruv npu
K0JIeOATETbHOM JIBUKCHUHT

3aTyxaI0mI/Ie KoJIe0aHusL. BLIHY)I(IIGHHBIG kosebanus. Pe3onanc

1.27

1.28

1.29

MexaHn4eCKHUe BOJIHEL. HpOI[OJII)HBIe N IOICPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTB pacClpOCTpaHCHUSA BOJIHDI:

h=uv-T

3ByK. I'poMKOoCTh M BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOM BOJIHBI Ha I'DaHULE
nByX cpen. MH(}pa3Byk u yIbTpa3ByK

IIpakxmuueckue pabomul

H3mepenne cpenHeill TIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI, KECTKOCTH
NPYXKUHBL, KO3((UIMEHTa TPEHUS CKOJIbKEHMS; pabOThl CHIIBI TPEHUs, CHUJIIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH JBHKEHHUS OpycKa MO0 HAKJIOHHOM IJIOCKOCTH;
yCKOpeHus Opycka Npu JBM)KEHHM IO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuoAa KoieOaHUN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl U Iepuoja
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTA CHJIbI, JEMCTBYIOIErO Ha phlyar;
paboThl CHJIBI YINPYrocTH NpU MOABEME TIpy3a € IOMOIIbIO HEMOABHKHOIO
6510Kka; pabOTHI CUJIBI YIPYTOCTU MPU NOABbEME TPYy3a C MOMOLIBIO MOABHKHOIO
OJ0Ka.

HccnenoBaHue 3aBHCHMOCTH apXMMEJOBOM CHIIBI OT 00BEMa MOTpyXKEHHOM
YacTH TeJla U OT IJIOTHOCTH >KUJAKOCTH; HE3aBUCHUMOCTH BBITAIKHUBAIOIIEH CHIIbI
OT Macchl TeJa; CUIIbl TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAJILHOTO JIaBJIEHUS U OT
pOZia MOBEPXHOCTH; CHJIBI YINPYIOCTH, BO3HHUKAIOIIEW B IPYXKUHE, OT CTEIEHHU
negopManuu MPYKUHBI, YCKOPEHUs1 OpycKa OT yrila HAaKJIOHA HalpaBIISIOLICH;
nepuoa (4acToThl) KoJieOaHUM HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; Mepuoaa
KoJIeOaHUH MPY)KUHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;

HCCIICAJOBAHUEC HE3aBHUCHUMOCTU II€pHUOaa KOJICOAHHMI HHTSHOIO MasSTHHKA OT




Macchl rpy3a. [IpoBepka ycrnoBHst paBHOBECHS pblyara

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBIXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW M HE)KMBOU IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKE, IPUIMBBI W OTIMUBBI, JABWXCHHUC IIJIAHCT ComHeuyHon CHUCTEMBI,

1.30 PEaKTUBHOE JIB)KCHHE JKMBBIX OPraHU3MOB, PhIYarv B TeJie YEJIOBEKa, BIMSHUE
aTMOC(EpHOro NaBJIeHWsS Ha J>KMBOW OpraHu3M, IUIaBaHHE pPBIO, BOCIPHUATHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKUE BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoticmea: CIUUAIOMETD, NATYUKH TOJIOKEHUS, PACCTOSHHUSA H
YCKOpPEHHS, JAUHAMOMETp, MOMAIIUIHUKK, PAKEThl, pblYar, TIOJBUKHBIA U

131 HETOABUKHBIM OJIOKH, HAKJIOHHAS IIJIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,

' coO0MIaIoIMecs COCYAbl, YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKHUI IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUST  MOJICKYJISIPHO-KMHETHYECKOM  TEOPUU  CTPOCHHS

2.1 BelecTBa. Mojenu TBEPAOTo, )KUIAKOTO M ra3000pa3HOr0 COCTOSIHUI BEIIECTBA.
Kpucrannuyeckue nu amop@Hsie Tena

55 JBwxkenue wyactuil BemecTBa. CBsA3b CKOPOCTH JBMIKEHHS YacTHI[ C

' Temreparypoii. bpoyHoBckoe nBmkenue, quddysus

2.3 CMmauyuBaHue Y KaWJUISIPHBIC SIBIICHUS

2.4 TennoBoe pacHIMpeHNe U CKATUE

2.5 TennoBoe paBHOBECHE

26 Buaytpennss sueprus. PaGora u Termomepenaya Kak CIOCOOBI H3MEHEHUS

' BHYTPEHHEHN 3HEpruun

2.7 Buap! Teronepenaun: TEmIONPOBOIHOCT, KOHBEKITHUS, U3TyUEHUE
HarpeBanue wu oxnaxaenue Ten. KoaudyecTBO  TEMJIOTHL. Y IeNbHas
TEIIOEMKOCTb:

2.8
O=cm(t,—1;)
3aKOH COXpaHEHHS DHEPTHU B TEIUIOBBIX MpoOIeccax. YPaBHEHHE TEIJIOBOTO
OajaHca:

2.9
O +0, +..=0
Ucnapenne u xonaeHcausi. V3mMeHeHue BHYTpEHHEH SHEpPrUMHM B Ipolecce

210 WUCTIApeHUsI MW KOHJAeHcauuu. KumneHue HKUAKOCTU. YelbHas TeroTa

napooOpazoBanusi: L = Q/m



2.11

BrnaxxHocts Bo3myxa

2.12

[InaBnenne wu Kpuctaiuzauus. V3MeHeHHME BHYTPEHHEHW DSHEPruM IpH

IJIaBJICHUU U KPpUCTAJIM3AallN. yI[eJIBHaH TCIIJIOTA I1JIaBJICHUA:

Y

m

2.13

2.14

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y A€NIbHAs TEIUIOTA CrOPaHus TOIUINBA:

q=Q/m

[Tpuntumne! padoTs! TermoBsix Asuratenei. KI1I remmoBoro asuraresns

2.15

2.16

Ilpaxmuueckue pabomul

N3mepenne yaenbHOM TEMIOEMKOCTH METAJNIMYECKOro LIMJIMHJIPA; KOJIMYECTBA
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMmeparypbl (PUKCUPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HArpeThiM LUIMHIAPOM, IOCIE OMYCKaHHS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHON BIAXHOCTU BO3[yXa; VYAEJIbHOW TEIJIOTHI
IJIAaBJIICHUS JbAa. MccimenoBaHME W3MEHEHHMS TEMIEpaTypbl BOJbI  IIPHU
pa3IMYHBIX YCJIOBHUAX; SBJIEHUS TEIJIOOOMEHA MpPU CMEUIMBAHUU XOJOIHOU U
ropsiueil BObI; IPOLIECCA UCTTAPECHUS

Qu3suueckue s6NeHUs 8 nNpupode. TIOBEPXHOCTHOE HATSHKEHHE U KAMWJUIIPHBIC
SIBJICHHSI B TPUPOJIC, KPUCTAUTBI B mpupoje, uznydeHue ComHIa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHesl, CHera

2.17

Texnuueckue ycmpoticmea: KalUJUIAPBL, IPUMEPBI UCIIOJIB30BAHNAS KPUCTAIIOB,
JKUJKOCTHBIM TEPMOMETp, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, NICUXPOMETP, MapoBasi TypOuHA, JBUraTellb BHYTPEHHETO

CrOpaHHus

3.1

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3J'ICKTpI/I3aI_[I/I$I TCII. I[Ba BHUJIA SJICKTPUYICCKHUX 3apPA10B

3.2
3.3

B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpudeckoro nosd.  [IpuHnmn

CYHEpHO3UINU IJICKTPUICCKUX moJiei (Ha Ka4C€CTBCHHOM ypOBHe)

3.5

Hocurenn »snextpuueckux 3apsaoB. JleHCTBUE SJIEKTPUYECKOTO TMOJsS Ha

SJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUSJICKTPUKHU

3.6

[TocTosiHHBIN 3MeKTpUYecKUil TOK. JleicTBUs 3iiekTpruyeckoro Toka. Cuiia Toka.
Hanpsxenue.

I=qg/t,U=A/q




DJIeKTPUYECKOE CONPOTUBIICHHE. Y ICTTbHOE IEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R=pl/S
38 3akon Oma ayis ydyactka snekrpuueckoi nernu: | = U/R
[TocnenoBarenpHOE cOeNMHEHHE TPOBOTHUKOB:
1, =1, U=U,+U,. R=R, +R,
3.9 [NapannenbHoe coeJMHEHNE POBOAHUKOB PABHOTO COTPOTUBIICHUS:
U=U;I=[+I,; Rzﬁ.
2 2 -
CMmernranHbIe COEIMHEHMS TPOBOTHUKOB
Pa6ota u MmomHOCTh AnekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 2
O=I"-R-t
312 OnbiT Opcrega. MarHuTHOe MOJ€ MPSMOIO HPOBOJHMKA C TOKOM. JImHuMM
MarHUTHOH MHIYKIIUU
313 MarHuTHOe T0Jie TOCTOSHHOTO MarHuTa. B3auMonelcTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleiicTBrE MarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM
3.15 Omneitel Gapanes. SABnenue snekrpoMarHuTHON HHAYKUUU. [IpaBusno Jlenmna
Ilpakmuueckue pabomul
W3mepeHne  SJEKTPUYECKOTO  COMPOTHBIICHUS  PE3UCTOPA;  MOUIHOCTH
JJIEKTPUUECKOTO TOKA; pabOThI 3JTEKTPUUECKOTO TOKA.
HccrnenoBanme 3aBUCMMOCTH CHIJIBI TOKA, BO3HHMKAIONMIETO B TPOBOIHHKE
316 (pe3ucTopsbl, JTaMIIOYKa), OT HAPsDKEHHs Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COIIPOTHUBJICHUS OT JUTHHBI TPOBOJIHUKA, IUIOMIAIN €TO MOIEPEYHOr0 CEeUSHUs U
YJIeIIbHOTO COTPOTUBJICHHUSI.
[IpoBepka mpaBuiIa Al ANEKTPHUUECKOTO HANPSDKEHUS MPH TOCIEI0BaTEIbHOM
COCJIMHEHUW TPOBOJHHUKOB; TIpaBWJIA JUI CHJIBI DJIEKTPHUECKOTO TOKA MpH
napaujielbHOM COEIMHEHUH NPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOYKA)
317 Qusuueckue A61eHUs 6 npupooe: SIEKTPUUECKHE SBIEHHUS B armocdepe,

SJICKTPHUYCCTBO JKUBBIX OPraHM3MOB, MAarHUTHOC IT10JIC 3CMJ'II/I, npeﬁ(p ITIOJIFOCOB,



POJIb MAarHuTHOI'O IIOJIA JJI )KM3HU Ha 36MJIC, IOJIAPHOC CUAHUC

Texnuueckue ycmpouicmea: HIEKTPOCKOI, amIepMeTp, BOJbTMETp, pPeocTar,

CUETYMK  JIEKTPUYECKOM  DHEPIUH,  DIIEKTPOOCBETUTENIbHbIE  MPUOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPOTIPUOOPHI (mpumepsr), AIEKTPUICCKHE
NPEIOXPAaHUTEIH, DIEKTPOMATHUT, OSJIEKTPOJABUTATENb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyueBas monensb cBeta. [IpsiMonnHeiiHoe pacpocTpaHeHue CBeTa

3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH PEJIOMIICHUS CBETa

3.23 Hucniepcusi cBera

3.94 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JuH3BL. ONTHYecKas cuia

' munsel: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. OnrTuyeckue mpudopsl
Ipakxmuueckue pabomul
##HtPar#Ht#l13Mepenne ONTHYECKON CHIIBI coOuparomieid JUH3bI; (OKYCHOTO
paccTostHusS COOMPAIONIeii JTMH3HI (IT0 CBOMCTBY PaBEHCTBA pa3MEPOB IPEAMETa U
M300paxKeHusi, KOrja MpeAMET PacloyiokeH B JIBOMHOM (hOKyce), MmoKazarems

3.26 IIPEIOMJICHUS CTEKIA.

##HtPar#Ht#llccnenoBanue CBOWCTBA M300paXEHUS, MOJIYYEHHOTO C TOMOIIbIO
coOuparomiel JIMH3bl, W3MEHEHUS (POKYCHOTO DPACCTOSIHUS JIBYX CIOXEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHHULIE «BO3/IyX — CTEKJIO»
3.97 Qusuueckue ssnenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1Bera Tel,
' OnTHYECKHUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuuyeckue ycmpoticmea: OYKH, TEpHCKOMN, ¢oToanmnapar, ONTHUYECKUE
' CBETOBOJIBI
4 KBAHTOBGLIE ABJIEHUA
i1 PannoaktuBHOCTh. Anbda-, Oera-, ramma-usnyuenus. Peakuunu anbda-u Oera-
' pacmajna

4.2 OmneiTel Pezepdopaa mo paccesauto anba-yactuu. [Inanerapuast mogens atoma

4.3 CocraB aroMHoOTO sigpa. M30TOMnbI

4.4 [Tepuon monypacmnana aTOMHBIX SIAEP

4.5 SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3aPsJ0BOTO U MAaCCOBOTO YHCET
Qusuueckue s61eHUs 6 npupode. €CTECTBEHHBIM paJWOaKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJuOAKTUBHOE W3IIyU€HHE MPHUPOJHBIX MHHEPAJIOB,

}1617ICTBH€ paarnOaKTUBHBIX I/ISJ'IY‘-IGHI/II\/’I Ha OpraHu3M 4€JIOBCKa




47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHAUBUIYaAIbHBIN 103UMETp, Kamepa

Bunscona, simepHas sHepreTuka

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» dusuka: 7-i kiacc: 6a30BbI YPOBEHB: YUEOHUK; 3-€ U3aHue, IepepadOTaHHOE
[leppikun .M., UBanoB A.U. AkumonepHoe ooniectBo «M31arenscTBo
«IIpocsemenue»

» ®uzuka: 8-i knacc: 6a30BbI ypOBEHb: YUEOHUK; 3-€ U3JaHue, nepepadoTaHHOe
[eppikun .M., UBanoB A.U. AkiimonepHoe o6miecTBo «M31arenscTBo
«IIpocBemenue»

» duzuka: 9-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHUEe, TepepadOTaHHOE
[leppiikua .M., I'ytHuk E.M., iBanoB A.U. u n1p. AKIMOHEpHOE 00I1IECTBO

«M3parensctBO «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

e KoHTekcTHbIE 3a7aud. 3afaHusi K yueOHoMy Kypcy «Dusuka» : ydyeOHOe
nocoobue / A.A. Sxyrta, JI.U. Acanosa ; nox pea. JI.A. [Tapurytunoit — M.:
OI'BHY «MHcTUTYT conepkaHus 1 METO0B oOyueHus», 2024. — 61 c.

e Meroaudeckuii keic. DnmekTpoMmarHuTHass uHAyKIusA. (Pusuka. 8 Kiacc)
/T.B. Caymikuna, A.A. fAxyra ; noxn pen. JI.U. Acanooit. — M. : ®I'BHY
«HCTUTYT conepkaHus U METOJ0B 00ydeHus», 2024. — 15 c.

e Meroguuecknii keiic. I'mapocratudeckoe naBienune (dusmka. 7 kmacc) /
T.B. Caymkuna, A.A. fkyra ; nox pen. JILU. Acanosoii. — M. : ®I'BHY
«MHCTUTYT coepx’aHusi U METOJI0B 00yueHus», 2024. — 12 c.

e baHK 3ajaHuid A1 TEKYyIIEro OLEHUBAHUS MO Yy4eOHOMY NpeIMETy
«Dusuka». OcHoBHOe obOmiee oOpazoBanue / A.A. fkyra, E.J[. Kouepruna,
H.A. 3arpanuunas ; nox pen. JLA. Ilapmytunoii. — M. : ®I'BHY
«HCTUTYT conepkaHus U METOJ0B 00yueHus», 2024. — 107 c.



o [Ipaktuueckue (JadbopatopHsie) paboThl 0 yueOHOMY npeameTy «Dusmukay.
OcHoBHOe o0miee oOpazoBanue. CpegHee oOriee oOpazoBaHHe : yueOHOE
nocobue / F0.B. Crapokypos, A.A. Sxyra, H.I'. XXganosa ; non pexn. JLA.
[Tapmytunon. — M. : ®OI'BHY «MHCTUTYT coaepxkaHusd W METOJOB
oOyuenus», 2024. — 28 c.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbBI CETU
HUHTEPHET

7 KITACC

1. bubnmoteka — Bc€ no npeamety «DPuzukay. — Pexum gocryna:

http://www.proshkolu.ru

2. BuneoomnbITel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3. Eaunas xosutekuus qudpoBbIX 00pa3oBaTeIbHBIX PeCypcoB. — Pexxum
nocryma: http://school- collection.edu.ru
4. nTepecHble MaTepHalibl K ypokaMm (PU3UKHU IO TeMaM; TECTHI 110 TeMaMm;

HarJsIHbIC Toco0Ous K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

5. udpossie oOpazoBaTenbHbIC pecypchl. — PexxuM gocryna:

http://www.openclass.ru

6. DJIeKTpOHHBIC yueOHUKH 10 (hu3uKe. — Pesxkum noctyna: http://www.fizika.ru

8 KITACC
1. bubmmoteka — Bc€ mo npeamety «DPusnkay. — Pexum gocryna:

http://www.proshkolu.ru

2. BuneoomnsITel Ha ypokax. — Pesxxum noctyna: http:/fizika-class.narod.ru

3. Eaunas xosutekius nudpoBbIX 00pa3oBaTeIbHbIX PecypcoB. — Pexxum


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/

nocryma: http://school- collection.edu.ru
4. I/IHTepeCHLIC MaTCpUaJibl K YPOKaM (l)I/IBI/IKI/I 10 TCMaM, TCCThI I10 TEMaM,

HarIsaHbIe TOCOOMs K ypokaM. — Pexxum foctyma: http://class-fizika.narod.ru

5. udpossie oOpazoBaTenbHbIE pecypchl. — PexxuM qocryna:

http://www.openclass.ru

6. DnekTpoHHBIEe y4eOHUKH 10 Pusuke. — Pexxum mocryna: http://www.fizika.ru

9 KIIACC

1. BuaeoomnsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunas komuiekuus Hu(poBbIX 00pa30BaTEbHBIX PECYPCOB. — Pexum
nocryma: http://school- collection.edu.ru
3. MHTepecHble MaTepuaibl K ypokaM (GU3HKU IO TEMaM; TECTHI IO TEMaM;

HarJsIHBIC TOCO0OuUs K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

4. lludpossie oOpazoBaTenbHbIE pecypchl. — Pesxxum mocTyra:

http://www.openclass.ru

5. DaexTpoHHbIe yueOHUKH 0 (usuke. — Pexxum noctyna: http://www.fizika.ru



http://school/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
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