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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1O XWMHU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHM K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pazoBaTenbHON MPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (efepanbHOl pabouel IporpaMMbl BOCITUTAHUS
U ¢ yd4éTOM KOHIICIMU TMPEnojaBaHusl y4eOHOro mnpenMera «XUMHS» B
o0Opa3zoBaTenbHbIX opranu3aiusax Poccuiickoit @eaepariuu.

PabGouass  mporpamma  OpHUEHTHUPOBAHA  Ha IEJEBbIE  IPUOPUTETHI,
chopmynupoBaHHbIC B PeaepanbHOil pabodeil mporpaMMe BOCTIMTAHWH M B pabodeit

nporpamme Boctiutanuss MbOY COLLL Ne196.
[Iporpamma mo XuMuM AA€T NPEJCTABICHUE O LENAX, OOIIEeW CTpaTeruu

oOy4eHHs, BOCHHUTAHHS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeIbHOE IIPEAMETHOE COJIEp>KaHUE,
npeAycMaTpPUBAET pPACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE MO
pazieliaM U TeMaM MPOrpamMMbl MO XUMHUH, OMNPENENSICT KOJUYECTBEHHBIE W
KaueCTBCHHbBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHIYEMYIO
MOCJEN0BATEbHOCTh  M3YYEHHUSI XHMHM C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa30oBaTeNIbHOM
MporpamMMbl Ha YPOBHE OCHOBHOTO OOHIEro 0Opa3oBaHMs, a TakkKe TpeOOBaHHUM K
pe3ynbTaTam 00y4eHHUs XUMUW Ha YPOBHE IeJIeH N3YUYeHUs MpeaMeTa U OCHOBHBIX
BUJOB Y4YEOHO-TIO3HABATENIbHOM JAESITENbHOCTH OO0YYaromlerocsi Mo OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHUWE XUMHUHU CJIY>KUT OCHOBOM it (POpMHUpPOBAHUS MHPOBO33PEHUS
oOydaromierocsi, ero MnpejcTaBiIeHUl O MaTepUaTbHOM E€IWHCTBE MHPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHEH MPECTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEIICHUs TI00aTbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM,
MUIIEBON U SKOJOTUYECKON O€30IacCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3ydeHne XxumMuu:

CIOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEW  JJIs1  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 00111el U (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHUE MBIIIJICHUS M TBOPYECKUX CITOCOOHOCTEH

oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JIESITEIBHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEJI0BATEIbCKUX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeIbHOCTH;

3HAKOMUT CO CHEIU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
L[EJIOCTHOTO B3IJIsia HA €IMHCTBO MPUPOJIBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YyUaIOLINXCS;

CHOCO6CTBY€T (I)OpMI/IpOBaHI/IIO ONEHHOCTHOI'O OTHOIICHUA K CCTECTBCHHO-



Hay4HbIM 3HAaHUSM, K IPUPOJE, K YEJTOBEKY, BHOCHT CBOI BKJIaJ B 3KOJIOIMYECKOE
00pa3oBaHUE 00yYAIOIITHUXCSI.

JlanHble HampaBieHUs B OOyYEHUM XMMHUU OOECIIEUMBAIOTCS CHELUPHUKOIM
colepkaHusl  y4eOHOro mpeaMera, KOTOPbIA  SIBISETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKH XMMHUU Ha OINPEACIIEHHOM dTare e€
pa3BUTH.

Kypc xumun Ha ypoBHE OCHOBHOT'O 0O0ILEro 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMBl MEPBOHAYAIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX IOHSATUI
OpraHU4eCKON XUMUU.

CrpyKkrypa coaepxaHHsl MporpaMmbl MO XUMUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoaa K €€ m3ydeHuro. Coaep:kaHue CKIaIbIBa€TCSd U3 CHCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MMOHATUI O XUMHYECKOU
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPIraHM30BaHbl 10 NPHHLIMITY
[IOCJIEOBATEIBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX IPEICTABICHUN
Pa3HOIO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akoHa J[. 1. MeHieneeBa Kak OCHOBHOTI'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHHH aTOMa U XMMHUYECKOU CBSI3U;

— TpelacTaBieHUd 00 AIEKTPOJUTHYECKON HMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernyeckne 3HAHHMS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJyYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO
YPOBHS K IPYrOMY, BBIMOIHS (PYyHKUINUN OOBSICHEHHS U IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHUS M BO3MOXHOCTEN MPAKTHYECKOr0 MPUMEHEHHS U NOJIyYEHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNS O XUMHUYECKON COCTABIISIIOIIEH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOM NPHUPOABI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO M METOJaM
II0O3HAaHHs B Hayke. M3ydyeHne XWMHH NMPOUCXOAUT C MPUBIICYEHUEM 3HAHUM U3
paHee HW3YYEHHBIX YYEeOHBIX NpeaMeToB: «OKpyXaroluid MHUP,

«buonorus. 5—7 knacce» U «Pu3nkKa. / Kiacey.

[Ipy wu3ydeHHH XUMUU MPOUCXOAUT (HOPMHpPOBAHHE 3HAHUNH OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEeATEIbHOCTH YEJOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3a1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUN —
BOXHEUITNX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETHUECKUX MOJTOKEHUN, JOCTYITHBIX
0000IIEHNIT MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B IPUOOIIECHUU
K Hay4HBIM METOJaM [T0O3HAHMSI IIPU U3YUYEHNUHU BEIIECTB U XMMUYECKUX PEaKIUil, B
(opMUpPOBaHMY U Pa3BUTUU MMO3HABATEIBHBIX YMEHUI U MX IPUMEHEHUU B y4eOHO-
ITO3HABATEJIbHOM U Y4EOHO-UCCIIEA0BATEIBCKON IE€ATEIbHOCTH, OCBOCHUH IPABUII
0€301acHOro OOpalIeHNs C BEECTBAMH B [IOBCETHEBHOM KU3HHU.



[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs BaXKHOE
3HaUYEHUE MPUOOPEH TaKue IeNH, KaK:

— (dopmupoBaHHe HMHTEIUIEKTYalbHO pPa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHMss Ha CHCTeMaTH4eckoe MpuoOIleHue
oOydaromuxcsi K CaMOCTOSITEIbHON MMO3HABATEIbHON AESTENbHOCTH, HAyYHBIM
METO/IaM TIO3HAaHUS, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecrnieyeHune yciaoBHiM, CITOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyYatOIUMUCS
OTbITa Pa3HOOOPa3HOW MAEATETbHOCTH, MO3HAHWS U CAMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHUE MIJIs
pa3IMYHBIX BUJOB JESTEIBHOCTH;

— (¢opMmupoBaHue o0OmEeld (YHKIMOHATBHOM M €CTECTBEHHO-HAY4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBSCHATP U OLEHUBATh SIBJICHUSA
OKpPY>KaIoIIeT0 MHpPA, WCIONb3ysSd 3HAHHUS U OMBIT, MOJIYYCHHBIE MPU H3YYCHUU
XUMHH, TIPUMEHATH UX TIPU PEIICHUH MPOOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
JESITeIbHOCTH;

— (QopmupoBaHue y o0Oyyarommxcsd TyMaHUCTHUYECKUX OTHOILEHUH,
NOHMMAaHUSl LEHHOCTU XHMHUYECKUX 3HAaHUM M1 BbIPAOOTKH 3KOJOTUYECKH
L[EJIECOO0PA3HOr0 MOBEACHUSI B OBITY M TPYIOBOM JESITENIBHOCTH B IEJSIX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMs  OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANpPaBIEHHOCTU AAJbHEHIIEro
oOy4eHwUsl.

Oo11ee yncio 9acoB, OTBEACHHBIX JISl U3YUYSHHS XUMHUH Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B
Henelno), B 9 kiacce — 68 yacoB (2 yaca B HEJICINIO).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHauabHbIe XUMHYECKHE IOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToJax MO3HAHHWS B XUMUM. UHCTHIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKUX
sneMeHTOB. [IpocThie U CloKHbBIE BellleCTBA. ATOMHO-MOJEKYISIPHOE YUCHHE.

Xumuyeckas popmyia. BareHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocUTeNbHAsA aToMHass macca. OTHOCUTEIbHAS
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUUYECKOTO AJIEMEHTA B COCIMHEHUMU.

KonnuectBo Bemectsa. Monb. MonsipHas macca. B3anmocBsi3p KoJM4uecTBa,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUH.

Du3NYeCcKre U XUMUUECKUE SBJICHUS. XMMHUECKas peakius U €€ MpU3HaKHU.
3aK0H COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukamms
XUMUYECKUX PEaKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIlICHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCY0H, MpaBmwiiaMu paboThl B JlabopaTopuu U
npuémMamu oOpaleHus ¢ J1abopaTopHbIM 00OPYAOBaHUEM, U3YUEHUE U OINKCAHUE
dbu3UYeCKNX CBOWCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOACHUE
dbu3nyeckux (IJIaBJIeHHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKeE,
KUTIEHUE W KOHJEHCAIMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XWMHUYECKHX peakimil (pasziiokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapwisi, pa3ioKeHHE THUIIPOKCU]IA
menu (IT) mpu HarpeBanuu, B3auMoJIeHCTBUE Kele3a ¢ pacTBopoM coiu meau (1),
M3y4eHUE CIOCOOOB pa3JeleHUs] CMECel: C MOMOIIbI0 MarHuTa, (GUILTPOBAHHUE,
BbITIApUBAHUE, JUCTHLIAINSA, XpoMaTtorpadusi, MpOBEICHUE OYUCTKH TTOBAPCHHOU
CONM, HaOJIOJEHWE W  ONWCAaHWE  PEe3yJbTATOB  MPOBEACHUS  OIMBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3JaHHE MOJENeH MOJIEeKYI
(ILIapoCTepIKHEBBIX ).

Ba:xHeiinue npeacTaBuTe/Id HEOPraHUYEeCKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — 3neMeHT W MpoCToe
BemecTBO. HaxoknmeHue kucimopoga B Tpupoje, (Pu3mdyeckne M XUMHUUYECKUC
cBoiictBa (peakiuu rtopeHus). Oxkcunbl. Ilpumenenue kucmopoma. CrocoObI



MOJIy4eHUs] KHUCIOpoJa B JjabopaTopud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aioTpornHas MoAUGUKALIKS KACIOPOaa.

TemnoBoii 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXUMHYECKHE ypaBHEHUS,
9K30- W JHAOTEPMUYECKHE pEaKUHUH. TOIUIMBO: Yrojb M METaH. 3arps3HEHue
BO3/lyXa, yCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BemecTBO. HaxoxaeHne Bogopoia B Ipupo/ie,
bu3nUecKre 1 XuMUYECKHUe CBOMCTBA, IPUMEHEHHUE, CIOCOOBI ToyueHust. Kuciotsl
U COJIH.

MoutsipHbIit 00bEM Ta30B. Pac4E€ThI MO XMMHUYECKUM YPaBHEHUSIM.

Odusnueckne cBoWcTBa BOoAbl. Boma kak pactBopurens. PacTBOpEL
HacepiieHHble 1 HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas A0Jis BElIECTBA B paCTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAHMSI.
Ponp pacTBOpOB B Npupoje U B KU3HHU 4eloBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neoprannmdeckux coeauHeHuid. Oxcunbl. Knaccudukanms
OKCHUJIOB:  cojieoOpasyronue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHBIE) U
HecoseoOpazyronme. Homenknatypa oxcujoB. dusnmyueckue M XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.

OcHnoBanusa. Knaccudukanuss ocHoBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHOBaHuii. PU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [loryueHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucnor. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm merammoB H. H. bekerona.
[lonydeHue KUCIOT.

Conu. Homenkinarypa cosneil. @U3ndyeckue U XUMUYECKHE CBOMCTBA COJICH.
[Tonyuenue coneil.

['eHeTnueckas CBsI3b MEXKAY KJIACCAMHU HEOPTaHUYECKUX COSIUHECHNM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUSI KUCIOPOJa B BO3yX€E, MOIYyUYECHHUE,
coOupaHue, pacrmo3HaBaHWE M U3YYCHUE CBOWCTB KHUCIOpOAa, HaOII0ICHHE
B3aUMOJICMCTBUSL BEIIECTB C KHCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUS U
npeKpaieHus ropeHus (mokapa), 03HaKOMJICHHE ¢ 00pa3liaMy OKCHUJIOB M OTTUCAHUE
WX CBOMCTB, OJTy4eHUEe, COOUpaHUE, paclio3HaBaHUE U U3yYEHUE CBOMCTB BOJAOPOIa
(ropenue), B3aumoneiictBue Bogopona c¢ okcugoM wmeau (II)  (Bo3zmoxkHO
WCIIOJIH30BaHUE BUICOMATEPHUAIIOB), HAOIOIeHHE 00Pa3IlOB BEIIECTB KOJTUIECTBOM
1 ™Momb, uWccraenoBaHWE OCOOCHHOCTEH pAcTBOPEHHS BEIIECTB C Pa3IUIHON
PAaCTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMNPEAECIEHHON MACCOBOW JOJIEN
PacTBOPEHHOIO BELIECTBA, B3aMMOCIHCTBUE BOJIbI C METAJJIaMU (HATpUEM U
Kaibl[ueM) (BO3MOXKHO  HCIOJIb30BAaHUE  BUACOMATEPHUAJIOB), UCCIIEIOBAHUE
00pa3oB HEOPTaHWYECKUX BEIIECTB PA3TMYHBIX KJIACCOB, HAOIIOICHIE U3MEHEHUS
OKpacKH MHANKATOPOB B pACTBOPAX KHUCIIOT U LIEJIOYEH, N3yUCHUE B3aUMOICUCTBUS
okcuna Meau (II) ¢ pacTBopom cepHO KUCIOTHI, KUCIOT ¢ METaJJIaMH, peakuui



HEUTpanu3aluy, MOJyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO
MeTajijia IpYyruM U3 pacTBOPA COJIM, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7a4 10 TEME
«BaxkHeiine KIacchl HEOPraHUYECKUX COCTMHEHHI.

IMepuognueckuid 3axkoH u Ilepumognueckasi cucremMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBS3b.
OxHcIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[TepBbie TOMBITKH KiIacCH(PHUKAIMA XUMHUYECKHX dJIeMeHTOB. [loHsATHe O
IpyInax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U MIECJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHBI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3ytoT aM()OTEPHBIC OKCHIBI
Y TUPOKCHUJIBI.

[Tepuoauueckuii 3akoH. [leproauyeckas cucrema XuMAYECKUX JIEMEHTOB /.
N. MenneneeBa. KopoTkonepuoanas u amuaHonepuoaHas hopmel [lepuoanueckoit
cucteMbl xuMmuueckux dneMeHToB JI. M. MenneneeBa. Ilepumonsl u rpynmsl.
@U3NYECKHUI CMBICI TOPSIAKOBOIO HOMEpPa, HOMEPOB MEPHOJIa U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIOYEK aTOMOB TMepBbIX 20 XUMUYECKHUX DIIEMEHTOB
Ilepnonmueckonn cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XWMHYECKOTO
3JIEMEHTA Mo ero nonoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSI paJlnyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUTMYECKNX U HEMETAJNIMYECKUX CBOMCTB IO IPYIaM U NEPUOIaMm.

3nauenue [leprnoanueckoro 3akona u llepuognueckoi CUCTEMBbI XUMUYECKHAX
AJIEMEHTOB I pa3BuUTHs Haykn WU npaktuku. J[. M. MenpeneeB — y4€HbIM U
IPaKJIaHVH.

Xumuyeckas cBsi3b. KoBaneHTHast (mosisipHass YW HEMOJSIpHAsi) CBSI3b.
DIIEKTPOOTPULIATETbHOCTh XUMUYECKHUX JIEMEHTOB. IOHHAs! CBSI3b.

Crenenp  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Ipoueccel OKucIeHUs: 1 BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4eHHe O0paslloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHUCJIOT M WIEJOYEH, MPOBEICHHUE OINBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mesrcnpeomemmuoie ceasu

Peanuzanus MexnpeaMETHBIX CBSI3€H MpU HM3YYEHUHM XUMHUU B 8§ Kjacce
OCYILIECTBIISIETCS 4Y€pe3 HCMOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYUHBIX
MOHATHUM, TaK U MOHSITUH, SBISIIOIIMXCA CUCTEMHBIMU JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTecTBEeHHO-HAY4YHbIE MOHSATHSA: HAy4YHbIA (DaKT, TMUIOTE3a, TEOPHS,
3aKOH, aHaliM3, CHUHTE3, KJIacCuPUKalus, TMEepUOAUYHOCTh, HAONIOJCHHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®du3uka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, J3JIEKTPUUYECKUN 3apsj, BELIECTBO, TENO, 00BEM,



arperaTHoe COCTOSIHME BEIeCTBA, ra3, (QU3WYECKUE BEIUYMHBI, EIUHHIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE31bI, COoNHIIE.

buonorus: poTocunTes, AbIXaHue, ouocdepa.

I'eorpadus: atmocdepa, runpochepa, MUHEPAITBI, TOPHBIE TOPOABI, TOJIE3HbIE
HCKOIIAaEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHYECKAS peaKkuus

[Tepnoanueckuit 3akoH. [lepruoanueckas cucremMa XUMUYECKUX JIEMEHTOB /.
N. MengeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMICTB
XUMHYECKHUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAIIHS, KATbLUA U UX COEIUHEHUM
B COOTBETCTBUM C IIOJIOKEHUEM DJJeMEHTOB B llepuonnueckon cucreme u
CTPOCHHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BHJAbl XMMHUYECKOW CBA3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKH U
BUJIa XUMUYECKOU CBSI3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEILECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IW4HbIM KjaccaM HEOPraHHYECKHX
COCMHEHN, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMAUYECKUX PEaKkLMid MO pa3InyHbIM NpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, Io
M3MEHEHUIO CTETEHEH OKHUCICHHS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKUE PEAKLIMH, TEPMOXUMHUYECKHE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMUyeckod peakiuu. [loHsTue 00 00paTUMbBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusxX. [IoHATHE O TOMOTr€HHBIX M T'€TepOTre€HHBIX
peakuusx. [lonarue o karanmse. [lonstre 0 xumuueckom paBHoBecun. DakTopsl,
BIMSAIONIME HAa CKOPOCTh XHMHYECKOW PEaKUUU M IIOJOKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  pEaKIMU,  DJCKTPOHHBIA  OayiaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBienue YpaBHEHUU

OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMH C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUIECKON JUCCOLMALMH. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M IHCCOLMAIMU BEIIECTB C Pa3jJMYHbIMU BHUIAMHU
XUMU4ecKkoil csizu. CteneHp auccouranuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuuu nonHoro ooMeHa. Y ciioBusi MPOTEKaHUS peaKkIii HOHHOTO OOMEHa,
MOJIHBIE M COKpAlIEHHbIE HOHHBIE YypaBHEHUs peakuuii. CBoiiCTBa KHCIOT,
OCHOBAHUM U COJIEH B CBETE MPEICTABICHUI 00 3JEKTPOIUTUYECKON AUCCOIHALINH.
KauecTBeHnHble peakiiuu Ha OHBI. [loHsATHE O THIpONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BELIECTB — METAJIOB M HEMETAUIOB (rpadura M anMasa), CIOXKHBIX BELIECTB



(XJopu1a HaTpUs ), UCCIIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKUU OT
BO3JICUCTBUSL  Pa3NUYHBIX  (AKTOPOB, HCCIEAOBAHHE  BJIEKTPONPOBOAHOCTHU
PacTBOPOB BEUIECTB, MPOIIECCca TUCCOIMAIIMN KUCIIOT, IIeI04Yel U coliel (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEO0 MATE€PHUAJIOB), MPOBEACHUE OMNBITOB, HIUIFOCTPUPYIOIINX
NpU3HAKW TPOTEKaHUs peakiuii HoHHOro oOmeHa (oOpa3oBaHHE OCajKa,
BbIIEJICHUE Ta3a, 0o0pa3oBaHUE BOBI), OIMBITOB, WILIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUi (TOpEeHHEe, PEeaKlMHU Pas3JIoKECHHUS,
COCIMHEHMSI), PpACIIO3HABAaHUE  HEOPraHWYECKUX  BEHIECTB C  MOMOIUIBIO
KAueCTBEHHBIX PEAKIMI HA NOHBI, PEHICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTtanibl u uX coelMHeHUs

O6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XUMHUYECKHUE CBOMCTBA Ha MpUMepeE XJlopa (B3auMOeiCTBIE
C MeTajulaMH, HeMeTaJlaMH, MLeno4yamu). XiopoBoaopod. CossHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IMOJy4YeHUE, MpuMmeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTAHU3M UYeJIOBEKa. BaykHel e XI0puabl U UX HAX0XKIACHUE B
IpUPOJE.

Ob6mas xapakrtepuctuka 31aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEeHH OKucieHuss. CTpoeHue W (pU3MUYECKUEe CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XUMUYecKue cBoMcTBa ceprl. CepoBOIOpO, CTpOeHUE, (PU3UUYECKHE U
XUMUYECKUe CBOMCTBA. OKCHIIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkrue 1 XUMUYECKHUe CBOMCTBA (00II1e KaK MpeICcTaBUTENs
Kjacca KHUCIOT M crnenuduyeckue). XUMUUECKUE pPEaKlMy, JieXallue B OCHOBE
IIPOMBIIINICHHOTO CTHoco0a TMOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoOi
KucioThl. COJIM CEpHOM KHUCIOTHI, KAueCTBEHHAs PEaKIus Ha CyJb(aT-HOH.
Haxoxnenue ceppl m €€ COeNMHEHUN B MpUpOAE. XUMHUYECKOE 3arps3HEHUE
OKpYXalollled Cpenbl COECIUHEHUSMH cepbl (KUCIOTHBIE HOXKIU, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPEOTBPAIICHUS.

OO6mrast xapakTtepuctuka 3MeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHsS. A30T, pacpoCTpaHEHUE B MPUPOJE,
dusnueckue U xumMudeckue ceoictra. KpyroBopot azora B mpupojae. AMMHUAK, €ro
dusnueckre 1 XuMUIECKUE CBOMCTBA, TOJydeHrne U mpuMeHeHue. Coau aMMOHUS,
X (U3UYECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ MoyydeHue, (PU3NYecKrue U XUMHUUYECKHUE
CBOMCTBa (00IIME Kak TPEICTAaBUTENs Kiacca KHUCIOT U crheuudduueckue).
Hcnonp30BaHre HUTPATOB U COJICH aMMOHHUS B KaU€CTBE MUHEPAIbHBIX YI00PECHHUIA.
XHUMHUUYECKOE 3arpsI3HEHNE OKPYKAOLIEH Cpeibl COEAMHEHUSAMU a30Ta (KUCIOTHBIE
JIOXKIM, 3arpsA3HEHHE BO37yxa, MOYBBl M BOAOEMOB). Dochop, anIoTporHbIe
moaudukanuu dochopa, ¢uzndeckue u xumuieckue corictBa. Oxcun dochopa
(V) u dochopras kuciora, pU3NYECKUE U XUMHUYCCKHUE CBOMCTBA, IMOJIyYCHHE.
Hcnonw3oBanue hochaTtoB B KauecTBE MUHEPATBHBIX YAOOPEHUH.



Obmas xapakrepuctuka 31aeMeHTOB [VA-rpynmnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIICHUS. YTIIEpO/l, AJTIOTPOIIHbBIE MOIU(DUKALINH,
pacnpocTpaHeHHE B MPUPOAE, (PU3NUECKHE U XMMHUECKHUE CBOIMCTBA. AJICOPOIIMSL.
KpyroBopor yrimepoma B mnpupoae. OKcuawsl yriiepoma, ux (U3HYIECKUE U
XUMUYECKUE CBOMCTBA, JEWCTBUE HA JKUBBIE OpPraHU3MBbl, [OJYYEHUE H
MpUMEHEHHEe. DKOJIOTUYeCKre MpoOIeMbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a IVI00ANBHOrO MOTEIUIEHHS KJIMMaTra, MapHUKOBBIM 3QekT. YrosnbHas
KHACIOTa U €€ CoJM, UX (PU3UYECKHME U XUMHUYECKHE CBOICTBA, IOJIyYEHUE U
npuMmenenue. KauecTBeHHass peakuus Ha KapOoHaT-HOHBL Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIEHHOCTH U CEJIbCKOM XO31CTBE.

[lepBoHauanbHbIe TOHATHA 00 OPraHMYECKUX BEIECTBAX KAaK O COCAMHEHUAX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJI, IJIUIEPUH, YKCYCHasl KUCII0Ta).
[IpuponHble HMCTOYHHMKHM YIJIEBOAOPOJOB (yroyib, HPHUPOAHBIM ra3, HeQTh),
MPOJIYKThl UX MepepaboTku (O€H3WH), UX pOJib B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMONOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OCNIKaX, YIJIeBOIax — U UX
posii B KM3HHM 4eJlOBeKa. MarepuanbHOE€ €JUHCTBO OPraHMYECKUX U
HEOPTraHWYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IIOJYyYEHUE U
npumeHeHnue. CoelMHEeHNs KpeMHHUs B ipupoe. O01re nmpeacTaBieHust 00 OKCUAe
kpemHus (IV) u kpemuueBoii kucnore. CUIMKAThI, UX UCHOJIb30BAHUE B OBITY, B
IPOMBIIUIEHHOCTH. BakKHEHIMe CTPOUTENbHBIE MaTepualbl: KEpaMHKa, CTEKIIO,
IIEMEHT, OcToH, kene300eToH. IIpoGiembl  0€30MacHOrO0  MCIOJIL30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepuMenm:

U3ydyeHue o0pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIOTHI,
IPOBEJCHUE KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOIEHUE PU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karouie (QU3MYecKue M XUMUYECKHE CBOWCTBA
TraJIOTEHOB M WX COEJAMHEHHH (BO3MOXHO MCMOJb30BAHHE BHUIEOMATEPUAIIOB),
03HaKOMJIEHUE C 00pa3IaMH XJIOPUI0B (TaJIOTEHUIO0B), 03HAKOMJICHUE C 00pa3IiaMu
ceppl M €€ COECOUMHEHUAMH (BO3MOXHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HaOJII0/IeHUE Tpolrecca O0yTIMBaHUs caxapa MoJ JeHCTBHEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, U3YYEHUE XUMUUYECKUX CBOMCTB pa30aBICHHON CEPHOUN KUCIOTHI,
IPOBE/ICHUE KaUeCTBEHHOM peakuu Ha Cyyb(aT- MOH U HAOI0IeHHE NpU3HaKa e€
NPOTEKaHMs, O3HAKOMJIEHUE ¢ (DU3UYECKMMU CBOWCTBAMH a3oTa, ¢ochopa U HX
COETMHEHHM (BO3MOXKHO MCIIOJIb30BAaHUE BHUCOMATEPHATIOB), 00pa3laMu a30THBIX
u (dochopHBIX yI0OpeHUi, MOyYeHHE, COOMpAHKE, PACIIO3HABAHUE U M3YYCHHE
CBOMCTB aMMHaka, MPOBEACHUE KAUYECTBEHHBIX pEaKUUid HAa MOH aMMOHHUS U
dochar-uoH U U3ydeHHE TPU3HAKOB UX MPOTEKaHMs, B3aUMOJAEHUCTBUE
KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTBI C MEABI0 (BO3MOKHO MCHOJb30BAHUE
BHUJICOMATEPUAIIOB), HM3Yy4YEHUE MOJIeNIed KPUCTANIMYECKUX PEIIETOK anMasa,
rpaduta, (ymiepeHa, Oo3HAKOMIIEHHE C TMPOIECCOM aacopOIuu PacTBOPEHHBIX
BEIIECTB AaKTMBUPOBAaHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOrasa, MOJIY4YEHHE,



coOupaHue, paclio3HaBaHUE U MU3YYEHUE CBOMCTB YIJIEKHUCIIOrO rasza, IpoBEJCHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
NPOTEKAaHMs, O3HAKOMJIEHWE C TMPOAYKIHUEW CUIMKATHON MPOMBIIUICHHOCTH,
pELICHUE DKCIEPUMEHTAIBHBIX 3a/1a4 M0 Teme «BaXHeWlne HeMeTaulbl U HX
COCIMHECHUSD.

MeTaJsibl B UX COeIMHEHUSA

OO61ast xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepmommyeckor cucreMe XUMHUYECKMX dieMeHToB /J[. U.
MenneneeBa u crpoeHusi atomoB. CTpoeHHE MeTauioB. MeTamindeckas: CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEImIETKa.  DJIEKTPOXUMUYECKUU Pl
HanpspKeHU MeTaiioB. du3nyeckre U XUMUYECKHUE CBOMCTBa MeTaiioB. OOiue
crocoObl ToyueHus: metamwioB. [loHsATHE O KOPpPO3UM METaJIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CrjiaBsl (CTallb, YyT'yH, JIOPATIOMUHUNA, OpOH3a)
Y UX IPUMEHEHHE B OBITY U MIPOMBIIICHHOCTH.

[Ilenounsle MeTaiuIbl: NOJIOKEHUE B llepuonnueckon cucrteMe XMMHUYECKUX
anemeHToB . 1. MenpaeneeBa, CTpOCHME MX aTOMOB, HaXOXKJICHUE B IPHUPOJE.
du3znyeckre U XMMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUIPOKCUABI HATpUS U Kainsl. [ [puMeHeHue IeI0YHBIX METAJIIIOB U UX COCITMHEHUM.

[[lenouyno3eMenbHbIE METAUIbI MAarHuii M KaJblMH: IIOJIOXKECHHE B
Ilepnoanueckoii cucreme xuMuueckux 3aeMeHToB []. 1. MeHnneneeBa, cTpoeHue ux
aTOMOB, HaxOJieHue B npupoae. Pu3ndyeckue 1 XMMAYECKUE CBOMCTBA MarHus U
KaJbIus. Baxknelime coequHEeHNS KaIbITUs (OKCHI, THAPOKCHI, con). JKECTKOCTD
BOJIbI ¥ CITIOCOOBI €€ YCTpaHESHHUSI.

AJIFOMHUHUNA: T0JIO)KEeHUE B [leproandeckor CUCTeME XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aToOMa, HaxOXKIE€HHE B mnpupone. Puznueckue u
XUMUYECKHE CBOMCTBA alltOMUHUS. AMQOTEpHbIC CBOMCTBA OKCHUJIA U THAPOKCHIA
AITFOMUHUS.

Keneso: monmoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX JIEMEHTOB [l.
N. MenpgeneeBa, CTpoeHHE aroMa, HaxoxiaeHue B npupone. Dusmueckue u
XUMHUYECKHE CBOMCTBA kejie3a. OKCuabl, THAPOKCHIBI U coiu xkene3a (1) u xenesa
(IIT), ux coctas, CBOWCTBA U MOTYYEHUE.

Xumuueckuui IKCnepuMenm:

O3HAKOMJIEHHE C O0OpaslamMu METaUIOB W CIUIaBOB, WX (U3HUECCKUMHU
CBOMCTBAMHU, U3YYEHHE  PE3YyJbTAaTOB  KOPPO3UM  METALUIOB  (BO3MOXXHO
UCIIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaIbl[Msl W HATpus C BOJOM (BO3MOXKHO HCIOJBb30BAHUE BHUAEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOWCTB KECTKOM BOJBI, MPOLIECCAa TOPECHUS XKeje3a B KUCIOPOAE
(BOBMOXKHO  KCIOJIb30BAaHME  BHJIEOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMil Ha MOHBL: MAarHus, KajblMs, aJIIOMUHUA, LIUHKA, JKEJIe3a
(IT1) u xene3a (II1), meau (I1), HaOnrOIEHWE W OMUCAHUE MPOIECCOB OKpaIlIMBaHUS
IJJAMEHU HWOHAMU HaTpHs, Kalus W Kaiblusad (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), UCCIEAOBaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS U



THIPOKCUA IIMHKA, PEUICHHE 3KCIEPUMEHTAIbHBIX 3a/a4 Mo TeMe «Baxkueime
METaJIbl U KX COCTUHECHUSI.

XUMHUA ¥ OKPY:KAKOLIAs cpeaa

BemectBa u maTtepuanibl B MOBCETHEBHOM >KM3HM uernoBeka. beszomacHoe
MCIOJIb30BaHUE BEIECTB M XMMHYECKHX peakuuid B ObiTy. [lepBas momomp mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XVMMHUYECKOE 3arps3HEHUE OKpyKarolehd cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIeHTpalus BenlecTs, nanee — [1JIK). Pons xuMun B perieHun 3K0JI0TUYECKUX
poOJeMm.

Xumuueckuii IKCnepumenm:

M3ydeHrne 00paslioB MaTepuajoB (CTEKIIO, CIUIaBbl METAJUIOB, MOJTUMEPHBIC
MaTepUabl).

Mescnpedmemnmnoie ceéasu

Peanuzanus MeXnpeIMETHBIX CBsI3eM MpU HM3yYEeHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTHI, TaK U TMOHATUMN, SBISIOUMXCA CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1iue ecTecTBEHHO-HAayYHbIE MOHSTHS: HAy4yHbIM (pakT, TUIOTE3a, 3aKOH,
TEOpUs, aHajlu3, CHHTE3, KiaccupuKauus, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJENb, SBICHHE, MapHUKOBBIN
3 eKT, TEXHOIOTHs, MaTEPHUAIIBI.

®dusuka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PaZ0aKTUBHOCT, MOJIEKYJIa, ANEKTPUUYECKUIN 3apsij, IPOBOJAHMKH,
HOJYNIPOBOJHUKHU, AUDJIEKTPUKH, (POTOJIEMEHT, BEIIEeCTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, T'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
peméTka, CruiaBbl, (PU3MUYECKUE BEIMYWHBI, CAWHHUIIBI W3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusa: ¢orocuntes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPOJIbI, TOJIE3HbIE
MCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOI'O  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHS XMMHHU B €IWHCTBE Y4eOHOU u
BOCIIUTATEJILHOMN ESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOlllecTBE TMpaBWIaMd KM HOPMaMH MOBEACHUS M CIOCOOCTBYIOT Ipoleccam
CaMOITO3HAaHUsI, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXalrOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBaTbCA CHUCTEMON TO3UTHUBHBIX IICHHOCTHBIX OpHUEHTAUA U
pacIIMpEeHne OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
M HAYYHOMY HACIEIWI0, TTOHUMaHMS 3HAYCHUS XMMHUYECKOM HayKH B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEpPHOU HMH(OpMaruen o
NEPEAOBBIX JOCTUKEHUAX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIMTAHUS:

MPEJCTABICHUS O COIMAIBHBIX HOPMaX M IpaBWiIaX MEXJIMYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEA0BATEIBCKOM, TBOPUECKOM U APYTUX BUJIAX JIESITEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JIEATEIIbHOCTH TIPH BBITTOJIHECHUH
y4eOHBIX, ITO3HABATEIbHBIX 3aJ1ad, BBIMOJHEHUH XHMHYECKHX SKCIIEPUMEHTOB,
CO3/IaHUM YUYE€OHBIX MPOEKTOB, CTPEMIJICHUS K B3aMMOTIOHUMAHUIO U B3aUMOTIOMOIIIH
B MPOILIECCE ATON y4eOHOM NeATeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE MOBEJICHUE
U TOCTYINKH CBOMX TOBApHIIEH ¢ MO3UIUM HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOI0 IO3HAHMSI:

MHPOBO33PEHUYECKUE TMPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW peaKiluu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJISIIOLINE
OCHOBY JIJI1 TIOHUMAaHUs CYIIHOCTH HAy4YHOW KapTHUHBI MHUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl MPHUPOJBI, B3aWMOCBS3SIX YEJIOBEKa C
NPUPOJTHON CPEAOH, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HAaBaTeJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUU, HEOOXOJUMBIC i OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SIBJICHUM,
MO3HABaTEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphl, B TOM YHUCJIE
HaBBIKOB CAMOCTOSTEJIbHOM pPaboOThl ¢ y4YeOHBIMM TEKCTaMH, CIIPaBOYHOM



JUTEPATYpPO, MOCTYMHBIMH TEXHHYECKUMHU CPEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

WHTEpeC K OOYYCHHIO W TO3HAHWIO, JHO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HUCCIEA0BATEIbCKOM
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JlaJbHEHIIEM;

4) popMHPOBAHHUS KYJIbTYPHI 3[I0POBbSI:

OCO3HAaHUE LEHHOCTH JKW3HU, OTBETCTBEHHOTO OTHOILIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 30POBBIN 00pa3 »XW3HHW, OCO3HAHWE IIOCICACTBUI H
HETIPUSATHE BPEIHBIX MPUBBIYEK (YITOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KYpeHHSI),
HEOOXOJUMOCTH COONIOJIEHUS TMpaBui O€30MacHOCTH TIpu  OOpalieHuu ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) Tpy/10BOT0 BOCIIUTAHMSA:

HMHTEpEeC K MPAKTUICCKOMY M3YyUYECHHUI0 Tpodeccruii U Tpyaa pa3audHoro poja,
YBOXEHHE K TPYJLy U pE3yJIbTaTaM TPYIOBOU JIESITEIbHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUSI  TMPEAMETHBIX 3HAHUM MO  XHUMHH, OCO3HAaHHBIH  BBIOOP
WHJIMBHUIYabHONW TPACKTOPUHU IPOJIOKEHUsST 00pa30BaHus ¢ yUETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCremHon npodeccuoHaIbHON NESITEIbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHUM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOQECCUOHATILHOM Cpejie;

6) 3K0JIOrH4ecKOro BOCIIUTAHMA:

9KOJIOTHYECKH I1e7IeC000pa3HOe OTHOIICHHUE K MPUPOIE KaK HCTOUYHUKY KU3HU
Ha 3emJyie, OCHOBE €€ CyIIECTBOBAHMS, IMMOHMMAHME IIEHHOCTH 3JI0POBOr0 U
O0e3zonmacHOro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bU3UYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS
paBUJI 0€30IMaCHOTO TTOBEICHUSI TIPU pabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaIIHX,
YIPOXKAKOIIKUX 3/I0POBBIO U KU3HU JIOIEH;

CITIOCOOHOCTH MPHUMEHSTHh 3HAHMS, TMOJydaeMble MPU U3YYECHUH XUMHH, IS
pEILIEHNS 3a/1a4, CBI3aHHBIX C OKPYKAIOWIEH MPUPOJIHON CPEIOW, IS MOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIbTYphbl, OCO3HAHHUS TIJIO0ALHOTO  XapakTepa
AKOJIOTUYECKUX TMPOOJIEM M IMyTeH HMX PEIICHUS MOCPEICTBOM METOJIOB XHMHH,
3KOJIOTUYECKOIO0 MBILIJIEHHS, YMEHUS PYKOBOJCTBOBATHCA UM B IO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeaMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAYMMBIC IS
dbopMHupOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TTOHITHS (3aKOH, TEOPHUS, IPUHITHII,
runore3a, (¢akT, CHUCTEMa, TPOIECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbhIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX NpEeJAMETax W IO3BOJIAIOT Ha
OCHOBE 3HAHWH M3 ITHX MPEeAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAay4YHOU KapTHHE MUPA, U YHHUBEPCAIbHbIE YUeOHbIC NCUCTBUS (MTO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIE), KOTOpble oOecreunBaloT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUJIJAHUPOBAHHUIO M OCYIIECTBICHHUIO Y4EOHOMU
JESITEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE eiicTBUSA

ba3oBble ornueckue aeiicTBU:

YMEHHUSl HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHUS MPU OCBOCHHUU
3HAHWI: PacKphIBaTh CMBICT XUMHYECKHX MOHATUMA (BBIAEIATh UX XapaKTEpHbIE
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMUMU TMOHSTHSIMH), HUCIOIb30BAThH
MOHATHUS JI OOBSICHEHUS OTICTbHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH JJIs1 KJIacCU(PUKAIIMU XUMUYECKUX BEIIECTB M XMMHUUYECKUX PEAKIUM,
yCTaHABJIMBATh MPUYUHHO-CIIEACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTHN),
Jie7aTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TPUMEHSATH B TMPOIECCEe IMO3HAHUS TOHATUS (MPEIMETHbIE U
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIETILHBIC MPEJCTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI DJIEMEHTa), XUMHuueckas ¢GopMmyna W YypaBHEHHUE
XUMHAYECKON peakiuy — MpU PEIICeHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUIN BBISBISATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00bEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CIEJACTBEHHBIE CBSI3U W
MPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBble ucciieqoBare/bcKue J1eiiCTBUSL:

YMEHHE UCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAauye€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TAK)KE B KAU€CTBE OCHOBBI 11 (HOPMUPOBAHHUS TUTIOTE3HI 10 MTPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

MPUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEACHUIO
VYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONI0AaTh 3a XOJIOM IMpoIlecca,
CaMOCTOSITEJIFHO MPOTHO3UPOBATH €T0 Pe3yibTaT, GOpMYIUPOBATh 0OOOIICHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMNbITAa, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIUIO
Pa3ITUYHBIX BUJOB U (OPM MPENICTABIICHHUS, MTOTYyIaeMYyI0 U3 Pa3HBIX MCTOYHUKOB
(HaydHO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJEpKaHUsA, CIPABOYHbIC
nocobusi, pecypchl MHTepHeTa), KpUTHUUECKH OIEHWBATh MPOTUBOPEUHUBYIO U
HEJ0CTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHSATh Pa3lndHble METOJBI U 3alpOChl MPHU MOUCKE U OTOOpE
uH(bOpPMAIIMM U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX [JISi BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEeeIEHHOrO TUIIa, MPUOOPETEHNUE OMbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCTOIH30BAHUS PA3TMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSATENIHO BBIOMpaTh ONTUMAIbHYIO POpMY MpEACTaBICHUS HHPOPMALIUHA U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHHE HCIIOJIb30BaTh MW AaHAIM3MPOBaTh B IIpolecce Y4eOHOH W
MCCIIEIOBATENLCKON NEATEIbHOCTH HHPOPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIICTBa W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIIeH MPHUPOIHOM
CpeJbl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUA:

YMEHHUSI 33]1aBaTh BOIIPOCHI (B X0/€ Auaora v (WIin) TMCKYCCUH) IO CYLIECTBY
o0cyxnaeMoil TeMmbl, (OPMYIUPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUSI IPETIOKEHHOM 3a/1a4H;

YMEHHSI  TPEICTaBISITh  MOJMy4YEHHBIE  pEe3yNbTaThl  IO3HABATEIbHOM
JCSITENIbHOCTH B YCTHBIX UM THCBMEHHBIX TEKCTax; JenaTh MPE3CHTAIUI0
PE3yNbTAaTOB BBHIMOJHEHHUS] XMMHUUYECKOTO JKCIEpHMEHTa (J1ab0paTOpHOTO OIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHUSI Y4eOHOrO0 COTPYJAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIBHOH M HWCCIIEIOBATENbCKOM  NIEATENBHOCTH TPU  PEHICHUU
BO3HUKAIOIIMNX MPOOJIEM Ha OCHOBE y4u€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiii (00cyxneHusi, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBD», KOOPIWHAIUS
COBMECTHBIX JEWCTBHUH, OIpenejeHHe KpPUTEpUEB IO OLIEHKE KauecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHE).

PeryisiTuBHBIE yHHBepcaibHbIe y4eOHbIe 1eliCTBUA:

YMEHHUE CaMOCTOSITEIbHO OINpEAENATh LENU JESTEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BRIOUpaTh Hanbosee 3PPeKTUBHBIC CIIOCOOBI peleHns Y9eOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITENIBHO COCTaBJISATh WM KOPPEKTHPOBATH
NPEIJIOKEHHBI  aJITOPUTM JEHUCTBUUW NPU BBINOJHEHUU 33JaHUN C YYETOM
MOJIy4YEHHUsI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX U PEaKLUsX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3ysibTaTa 3asBJICHHOW 1€, yMEHHE
MCTIONb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, TIPE/jlaraeMbIe B yCIIOBUH 3aJaHHIA.

MNMPEAMETHBIE PE3YJIbBTATBI

B coctaBe mpeaMeTHBIX pPE3yNbTAaTOB MO OCBOCHHUIO 00S3aTEILHOTO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (eaepaiabHO paldouell MporpaMMoi,
BBIICTISIOT: OCBOEHHBIE OOYYAIOLIUMUCS HAyYHbIE 3HAHUS, YMEHHUS M CIIOCOObI



NeUCTBUM, crenupuieckue Uil TPEAMETHOW o0nacth «XUMHS», BHIbI
NEATEIBHOCTH 10  IOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpHpETaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K xon1ty oOydenus B 8 kjacce mpeMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKHUX IOHATHUH: aTOM, MOJIEKYJa,
XUMUYECKUH 3IIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10JIs1 XMMUUYECKOTO 3JIEMEHTa B COSIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJI, KHCIJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTETICHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccudukanus peakuuid: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, PEaKIuu
0OMEHa, HK30- U 3HJIOTEPMHUECKHE PEAKIINH, TEIIIOBOM 3((PEKT peakium,
AJIpO aTOMa, AJIEKTPOHHBIN CJION aTOMa, aTOMHasi OpOUTallb, paInyC aToma,
XUMUYECKasl CBSI3b, MOJISIPHAS U HETOJIAPHAS] KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KAaTWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBa
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATHU U
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY [UJIS COCTaBlieHUs (hopMyi
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OINpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENCHb  OKWUCJICHHS  DJIEMEHTOB B  OMHApPHBIX  COCAUHEHUSX,
IIPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHUH I10
dbopmynam, BHJ XUMHUYECKOW CBsA3M (KOB&JICHTHAass U WOHHAs) B
HEOPraHUYECKUX COCTUHEHHUSX;

e packpbiBaThb cMmbici [lepuonnueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTH CBOWMCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIOXKEHUs B llepmogmueckoit cucreme,
3aKOHOB COXPAHEHHsI MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Illepuoanueckoit
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3jiuyaThb IMOHATUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y, manbie u
OONBIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabnuie «llepuonuueckas cucreMa Xumudeckux osnementoB JI. .
MeHneneeBay C YHCIOBBIMM XAapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCIIO JIEKTPOHOB U
pacrpejiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE IJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YUCIy M COCTaBY YYACTBYIOIIMX B PEAKIIHMH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XUMHUYECKHUX [MPEBpAICHUN B
Pa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JieMEHTa Mo (opMmyse COeqUHEHMS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MPUMEHSITH OCHOBHBIE OTI€paIlU MBICIUTEIBHOMN EATEIbHOCTH — aHATIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHCTeMaTH3aIlIo, KacCU(PHUKAIUIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3ed — JUIsl M3YYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIHi, eCTeCTBEHHO-HAyYHBbIE METO/IbI
NO3HAHUA — HAONIOAEHUE, W3MEPEHHE, MOJIECITUPOBAHHME, IKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIEIOBATH MPABHJIaM MOJIB30BAHMS XUMUYECKOM MOCY10H 1 Ta00paTOPHBIM
o0opyZoBaHUEM, a TakKe IMpaBuUjaM oOOpalieHusi C BEIIEeCTBAMH B
COOTBETCTBHUM C HHCTPYKIUSMH TIO BBIMIOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJIYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BEUIECTB
(Bomoposia M KHCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OINpeAeNEHHON
MacCcOBOM J10JIEll pacTBOPEHHOrO BENIECTBA, IUIAHUPOBATh U MPOBOJUTH
XUMHUYECKUE IKCIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C MOMOIIbI0 MHAUKATOPOB (JIaKMYC, (heHON(PTaNIECHH, METUIIOPAHK

U ApyTHeE).

K xon1ty oOydenus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM yPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XWUMHYECKUX MOHATHH: XWMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWOH, IPOCTOE BEILECTBO,
CJIO)KHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU A(h(HEKT
peakiuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIICKTPOIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs THCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTajiu3aTop, XUMHUYECKOE paBHOBecHe, OO0paThumble U



HEOOpaTUMbIE PEAKINH, OKHUCIUTEIHhHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIUA,
aM(pOTEpPHOCTb, XUMHYECKast CBS3b (KoBajieHTHas, MOHHAs,
MeTayuInyecKas ), KpucTaInyecKas pemeéTka, Koppo3usi METAJIJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW peakuu, MPeeTbHO AOMYCTUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJB30BaTh XHUMHYECKYI0 CHUMBOJIMKY JUISl COCTaBJIeHUSI (opmys
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIECNATh BAJIGHTHOCTD U CTEIIEHb OKUCIECHUSI XUMUYECKUX 2JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, IPUHAJJICKHOCTh BEIIECTB K
OTpEeNICIEHHOMY KJIACCY COEIMHEHUU 1o ¢opmysaMm, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WOHHAsg, MeETAUIMUecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuognueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAaHWE: OINKCBhIBAaTh U XapaKTEPU30BaTh
tabnmuunyto Gopmy Ilepuoandeckoil cUCTEeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHATHUS «TJIaBHas moarpynmna (A-rpymma)» U «moOodHas
noarpynmna (b-rpynma)», manbie u OOJbIIME NEPUOIbl, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPhIE UMEIOTCS B IEPUOIUIYECKON TAOIHIIE, C YHUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn  sApa, OOIIee YWCIO OJJIEKTPOHOB U paCHpeseieHHe WX T10
AIIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHCHHUH
CBOMCTB A3JIEMEHTOB M MX COCIMHEHUN B Mpeenax MaylblX MEePUOJ0B U
TJIaBHBIX MOJATPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YHCIy U COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEIIECTB, MO0 TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTEMEHeW OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME M CHEHU(PUIECKHE XHUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAasi OMNUCAHUE
puMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUN COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBJIAITh YPaBHEHUS DJEKTPOIUTHYECKOW JIUCCOLMAIMUA  KHUCJIOT,
LIEJIOYEH U COJIEH, TTOJIHBIE U COKPAILLEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TOATBEPKIAIOMNUX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKHX TMPEBPAIICHUN B PpPa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO  MOJISIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO dJeMeHTa Mo (opMmyrne COeqUHEHHUS,
MacCCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, IPOBOAUTE PACUETHI 110 YPABHEHHUIO
XUMHUYECKOMN peaKinu;

COOJTI0/IaTh MPaBUIIa TIOJIb30BAHUSI XUMUUYECKOU TTOCYJION U TaO0OpaTOPHBIM
o0opy/ioBaHMEM, a TaKXe IMpaBwia oOOpallleHus] C BEHIECTBAMHU B
COOTBETCTBHUM C HMHCTPYKIHSIMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB T10 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MPOBOJIUTH PEAKIINH, TIOITBEPKAAIONTUE KAaU€CTBEHHBIN COCTaB Pa3IMYHBIX
BCII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPHA-, OpPOMHUI-, HOIU-,
kapOoHat-, Qocdar-, cunukar-, cynbdar-, THUIPOKCUA-UOHBI, KATUOHBI
AaMMOHHUSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIUU MBICTUTEIBHON ACSITEIIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000ITIeHNEe, CHCTEMAaTH3AIHIO, BBISBICHUE MPUYUHHO-
CJICIICTBCHHBIX CBS3E€H — JUIA M3YYCHHUS CBOWCTB BEIIECTB M XUMHUYCCKUX
peakmuii, EeCTECTBEHHO-HAyYHBIC METOABl TIO3HAHUS — HaAONIOACHHUE,
U3MEpEHUe, MOICIIMPOBAHUE, DKCIIEPUMEHT (PEabHbIA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoanuecTBo yacoB
Ne HaumeHnoBaHue pa3esioB u K o DJIeKTPOHHbBIE
n TeM POrpaMMbl Bceero OHTPOJIBH paKTHiecKue (uudposBbie)
ble padoThI padoThI
/ o0pa3oBaTe/IbHbIE
n pecypchl
Pasznea 1. [lepBoHayajibHbIEe XMMHUYECKHE TOHSITHSA
XumMusi — BayKHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837¢c
YeJIoBeKa
12 BemecTBa 1 xumMmnueckue 15 2 bu6nmmoreka [IOK
' peaKIuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pazgen 2. BaxHelimme npeacTaBuTe 1M HEOPraHMYECKUX BelllecTB
21 Boznyx. Kucnopon. I[lonstue 6 bubnnorexa [HOK
' 00 oKcuIax https://m.eds00.ru/7f41837c
29 Bonopoa.Ilonsatue o 8 1 bubnnorexa [IOK
' KUCJIOTaX M COJIAX https://m.eds00.ru/7f41837¢
53 Bopna. PactBopsl. [TonsaTre 5 1 1 bu6mmorexa [IOK
' 00 OCHOBAaHMSAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubmuoteka [IOK
' HEOPTraHUYECKHUX https://m.edsoo.ru/7f41837c
COEeTMHEHNN
25 OCHOBHBIE KJIaCCBhI 11 1 1 bubmuoteka [IOK
' HEOPraHHYECKHUX https://m.eds00.ru/7f41837¢
COeTUHEHNN
Hroro no pazneny 41



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Pasznea 3. [lepuoauveckuii 3akon u [lepuognyeckas cucrema xumudeckux 3jeMmeHToB . U. MenneneeBa. CTpoeHue aToMOB.

XumMuuyeckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE peaKknuu

[Tepuoauueckuii 3aK0H
31 u Ilepuonnueckas 7 bubmmoreka [LIOK
' cucreMa https://m.edsoo.ru/7f41837c
XUMHYECKHX 3eMeHTOB [[. U.
MenneneeBa. Ctpoenue aroma
XHUMHU4YeCcKast Eu6 [IOK
nOInoTeEKa
3.2 . 8 1
CBA3D https://m.edsoo.ru/7f41837c
OKHUCIIUTENBHO-
BOCCTAaHOBHUTEJIbHBIC PEAKITUU
bubmuorexa [JOK
n 15
TOTO 1O pasieity https://m.edsoo.ru/7f41837c
bubmnoreka LIOK
P 3 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 79 7
[TPOI'PAMME
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9 KUIIACC

KosnuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U (uudposbie)
Ne KoHTpoabHbI IIpakTnuyeckn
. TeM NPOrpaMMbl Bcero oOpa3oBaTe/IbHbIC
I € padoTnI € padoTbI
pecypchl
Pazgen 1. BemecTBo u XMMH4YeCKHe PeaKIuU
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3IelioB Kypca 8 kiacca https://m.eds00.ru/7f41a63
6
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnunoreka [IOK
' peaxuuii https://m.eds00.ru/7f41a63
6
13 DNeKTpOIUTHYECKAst 3 1 1 bu6nunoreka [IOK
' nucconuanusg. XuMUuecKue https://m.edsoo.ru/7f41a63
pEaKIuy B pacTBOpax 6
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M MX COeTHHEHUSA
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a63
6
OO011ast XapaKTepUCTUKA XUMHUYECKHX
2.2 3neﬁemo§ VIAI-)r nbl. Cepa u eé 6 bubmmorexa LIOK
' pyfHL. Lep https://m.eds00.ru/7f41a63
COEMHEHUS 5
OO1m1ast XapakTepUCTUKA XUMHUYECKHX
2.3 aseMeHTOB VA-Tpynnbsl. A30T, hocdop u 7 1 bubmmorexa [IOK
' PYHHEL ’ P https://m.eds00.ru/7f41a63
WX COCIMHEHHUS 6
OO1m1ast XapaKTepUCTUKA XMMUYECKUX
2.4 3H€§GHTO]1: IVAI-)r nbl. YTIeposa u 8 1 2 brbmorexa [OK
' . PYHE. oA https://m.eds0o.ru/7f41a63
KPEMHHI ¥ UX COCTUHEHUS 6
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Hroro no pazneny 25
Pa3znea 3. MeTaJLlIbl M MX COCTHHEHHS
. bu6mmoreka [IOK
31 Obuwpe CroACTEA METANIOB 4 https://m.edsoo.ru/7f41a63
6
. bu6mmoreka [IOK
3.2 Baxxuelnme MeTaibl 1 UX COEQUHEHUSI 16 httos://m.edsoo.ru/7f41a63
6
Wroro mo pazneny 20
Pasnen 4. XuMus u okpy:kawias cpena
bubmuorexa [JOK
41 BemmectBa 1 MaTepuabl B )KU3HH YeIOBEKa 3
https://m.edsoo.ru/7f41a63
6
Uroro no pazneny 3
Pe3epBHOE Bpemst 3 bubmorexa TIOK
P P https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosun4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
/i Tema ypoka Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTuquRue WiyueHHS  0GpazoBATENbHbIE
padoThI padoThI pecypesi
1 [Ipenmer xumuu. Ponab xumuu B 1 bubnunoreka LIOK
JKU3HM 4esIoBeKa. Tena u BemecTa https://m.edsoo.ru/ff0d210c
2 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bubnuoreka [{OK
XUMUU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 1 bubmmoreka [JOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Uuctele BemiecTBa U cMecu. CriocoOsl
4 pa3I[€JI€HI/I§l cmeceit. CtapToBas 1 bubmoreka LOK
’ https://m.edsoo.ru/ff0d26ca
JMAarHOCTHUKA
IT 02
S — ) 1 BuGmorexa LIOK
8 . PHMEp https://m.edsoo.ru/ff0d28c8
OUYHCTKHU TTOBAPEHHOW COJIN)»
bubnunorexa LIOK
6 ATOMEL 1 MOJIEKYTb1 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKU 1 bubmuoreka [{OK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ClIOKHBIC BEMIECTBA 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmrorexa IIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BaneHTHOCTD 1 bubmorexa LHOK

dTOMOB XUMHYCCKHX DJICMCHTOB

https://m.edsoo.ru/ff0d2eae
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11 OtHocuUTeNIbHAs aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENbHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunorexa LIOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBIICHUS. bubmuoreka [{OK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubmmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
| Do s, e B 10K
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUi
K
18 gaifc;g) IEICI?: HI/?H);I:III\/I/ISI/II qe:;?;(meHnﬂ bubmoreka LOK
peaKil A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JI — YUEHBII-
19 9H I/IKH(;);/IeOII{/I?:(;OIZ)6O6yq eeI:III);ZI u bubmmorexa LIOK
1 ACT o https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aI1s 3HAHUM
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK
«BemiecTBa 1 XMMUYECKUE PEAKLIUM https://m.edsoo.ru/ff0d4290
B — .C
21 B:: nya KI(;ZI;(S Bormf ane?\/(l:gzi u Bubmorexa LTOK
Ayxa. poZ https://m.edsoo.ru/ff0d448e
rpocroe Bemectso. O30H
p | Smmmenmoeme otens BuGoresa 10K
POJA tpeatl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstre 006 okcumgax
CriocoObI ToTy4eHUsT KHCIIOPoa B Bumorexa LIOK
23 71a00paTOPUH U IPOMBIIUIEHHOCTH.

[Ipumenenue kuciopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TennoBoi 3 PexT XuMUIEeCKOM
peaKIuu, MOHSATHE O

bu6nuoreka [IOK

24 TEPMOXUMHUYECKOM YPaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKITUIX
To o (HedTB, yro €TaH).
25 3arlgziljieé;leq}i)];z[yy;aﬂiélofogbzro buGnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
I1 6ota Ne 3
| Llcoms aora o o e B morea 10K
i P N https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHUE €T0 CBOMCTBY»
27 Bonopox — anemeHT u npocroe bu6nmorexa LIOK
BeliecTBO. HaxoxkaeHnue B nmpupoie https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUEe CBOMCTBA bubnuoreka [{OK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KUCITOTAX U COMSAX Bubmorexa LIOK
https://m.edso0.ru/ff0d50d2
30 CrniocoOsI MosTydeHus BOAOPOa B bubnmnorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas pabota Ne 4 o Teme
31 «lPlonyquHe u I():061/1paH1/Ie BOJIOpOJa bubmiorexa LJOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
32 MossipHblii 00BEM ra30B. 3aKOH bu6muoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
B N
o | Do st o B moresa 10K
H MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
B N
| Do b e Bu6mores 10K
P  pearl . https://m.edsoo.ru/ff0d5708
3aKOHA O0BEMHBIX OTHOIIICHHH ra30B
35 dOu3ndecKkue 1 XUMUYECKHE CBOMCTBA bubnuoteka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBauwmii. [Tonstre 06 but6mmoreka [IOK



https://m.edsoo.ru/ff0d4790
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HHAUKATOpPax

https://m.edsoo.ru/ff0d59e2

Bopa kak pactBoputesb.
Hacepimiennbie 1 HEHACHIIICHHBIE

bu6nmoreka [IOK

31 pacTtBOpbl. MaccoBasi 10J1s1 BEleCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHrEe pacTBOPOB C bubmmoreka [JOK
ONpeAcIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas pabota No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KiacCU(PUKAIINS, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
42 OcHoBaHus: coCTaB, KJIacCU(pUKaIus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubmmnoreka HOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bubnmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losnydyeHne n XUMHYECKUE CBOWCTBA bubmuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIATYpA,
46 CHOCOéLII) HI(l)J'Iy‘—I)eHI/ISI XI/IMI/I‘—IZEKI/IC bubmorexa IIOK
N ’ https://m.eds00.ru/00ad9474
CBOICTBa
ITpakTuyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeEMe bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
48 ['eHeTn4eckas CBSI3b MEKIY but6mmorekxa [IOK
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KJIacCaMU HEOPraHUYECKUX
COE€TUHEHUN

O0001IeHYE ¥ CUCTEMATU3ALIUS

https://m.edsoo.ru/00ad9a50

bu6nmoreka [IOK

49 3HaHUUI https://m.edso0.ru/00ad9ch?2
KontpoasHas padora Ne3 mo teme
50 "OCIIEBHBIG KJII;CCLI HEOPraHUYECKUX bubmaorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COCAMHCHHI
[TepBble MONMBITKY KJIACCHU(DHKALIMHI
51 xm\lxjmqecxnx 3JIEMECHTOB ?IOHs[ITlHe 0 Bubmorexa LIOK
’ https://m.edsoo.ru/00ad9ffa
rpymmnax CXOJHBIX 3JIEMEHTOB
[Tepunoanueckuii 3aKOH U
59 [lepuoaunueckas cucrema Bbu6mmoteka [JOK
XHMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/00ada52¢
Menaeneena
53 Ilepuoasl, TPYIIIEL, 110, I1BI Bubmiorexa LIOK
PHOJBL, TPYITIIBL, HOATPYIT https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHHE IIEKTPOHHBIX 000JI0YEK
P P . bubmuoreka [IOK
55 aToMoB 35ieMeHToB [lepnoauyeckoit )
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA TI0 €T0 IMOJI0KCHHUIO B bubmuoreka [{OK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [leproauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bu6muoreka [JOK
N. MenaeneeB — y4€HbIM, MeIaror 1 https://m.edsoo.ru/00ada96e
rpa)xJIaHuH
Pese i ypok. O0001ICHHE
PBHEIH YP e f bubmuorexa [{OK
58 cUCTEMAaTHU3aNs 3HAHUH /

Bcepoccuiickas mpoBepouHas paboTa

https://m.edsoo.ru/00adb33c
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KontponbHas padota Ne4 o teme

59 «CtpoeHue aroma. XuMudeckas 1 bubnuoreka [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepouHas paboTa
60 DIEeKTPOOTPULIATETLHOCTH aTOMOB 1 bubnmnoreka HOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuoreka [IOK
61 Honnas xumiseckas CBAse 1 https://m.edsoo.ru/00adac34
62 KoBasienTHas monsipHasi XuMU4ecKas 1 bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasientHas nenomnsipHas 1 bubmmoreka [JOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
64 Crenenp okucenns 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmuoreka [IOK
peakuuu https://m.edso0.ru/00adb076
bubmmoreka IIOK
66 OxkucnuTenu u BOCCTAHOBUTENH 1 hitps://m.eds0o.ru/00adb076
PesepBHelIit ypok. O60011IeHNE 1
67 CHCTEMAaTH3allMs 3HAHHUH 110 TeME 1 bubnunorexa LIOK
«CtpoeHue aroma. XuMudecKkas https://m.edsoo.ru/00ad9ch2
CBSI3bY
SR — ) Butmiorera LIOK
a » I3 https://m.edso00.ru/ff0d61c6
Marepuaa 1mo Kypcy
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
ara uudposbie
Nen/m  Tema ypoka A
Yp Beero KoﬁﬂTpo.m,HLIe HpﬁaKanecRue WiyueHHS  0GpazoBATENbHbIE
padoThI padoThI pecypes
Ilepuommueckuii 3aK0H.
PHOA bubnunoreka LIOK
1 [Tepuoanueckas cucTeMa XMMHYECKUX 1 ]
https://m.edsoo.ru/00adb59¢
anemeHToB /1. I. Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 Bubmzorexa LIOK
.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOTOB
Knaccudukanus u HoMeHKIaTypa bubnunoreka LIOK

3 1 ]

HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunl XUMHY€ECKOU CBSA3U U THIIEI 1
KPUCTAJUTMYECKUX PEHIETOK
K 6ota Nel bubnunoreka LIOK

OHTpOJIbHAA paboTa A2l MO TeME . https://m.edsoo.ru/00adbac6

5 «IToBTOpeHue u yriay0neHue 3HaHU 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Knaccudukanus XumMuaeckux 1 bubnmnorexa LIOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsTHE O CKOPOCTH XUMHUYECKOMN

7 €aKInu HOHSII”)FI/IC 0 TOMOT'€HHEIX U 1 bubanorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIMIX
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.

8 @DaxTophl, BIUSIOUINE HA CKOPOCTh 1 bubmuorexa [IOK
XMMHYECKOHN PEAKIIUU U TTOJOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
OKHUCIUTEITEHO-BOCCTAHOBUTEITHHBIC bubmuoreka [{OK

9 1 ]
peakiuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTUIESCKOUN

10 )mcgo na I/II/IpCI/IJ'II)HI)Ie U cialble 1 Bubmnorexa HOK

T(ATIHH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI

11 HoHHbIe ypaBHEHHUs peakui 1 bubmaorexa LIOK

https://m.edsoo.ru/00add448
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XUMHUYECKHE CBOMCTBA KUCIIOT U

bubnmoreka [IOK

12 OCHOBAHHH B CBETE NPE/ICTABICHHUI 00 https://m.edso0.ru/00add5d8
AIIEKTPOJIUTUUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 NpeACTaBICHUH 00 Bubmorexa ITOK
pedl . https://m.edsoo.ru/00add8b2
AIEKTPOJUTHYECKON JUCCOIMAITIHI
14 [TonsiTe 0 THApPONM3E coei bubmiorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3ALIHS bubmuoreka [{OK
3HAaHUUI https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1. «Pemienue bubmmoreka [JOK
16 )
SKCIEPUMEHTAIBHBIX 337024 https://m.edsoo.ru/00addbfa
KonTponbras padora Ne2 1o Teme
17 <<9JI;ET OJ'II/ITI/Ip‘IeCKa}I HMCCOLIHAIINS Bubmorexa LOK
p A HHALHA. https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIUH B PACTBOPAX)»
OO0m1as XxapakKTEepPUCTHUKA T'aJIOTCHOB.
18 Xnﬁnqeclee CBEﬁCTBa Ha TIpuMepe Bubmzorexa IOK
https://m.edsoo.ru/00addfe2
XJIopa
XnopoBogopon. ConsiHast KUCIIOTA,
19 nggqecfng CIB[oﬁCTBa MOJIy4€HUE bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00adel104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 1o TeMe
20 <<1PIOJ'I cHUE co%vmoﬁ KHCJIOTBI Bubmorexa LIOK
YHCHHC o ’ https://m.edsoo.ru/00ade348
M3y4YeHHe e€ CBOMCTBY
Brrunciienus 1o ypaBHEHHSIM
21 XAMUYECKHUX eal}:p W, €CIIU OJUH U3 Bubmrorexa LIOK
PCEaKIHH, a https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO01mas xapakTepuCcTUKa SJIEMEHTOB bubmmnoreka [JOK
VIA-rpyniibt https://m.edsoo.ru/00ade64a
ANIoTponHbie MOAU(DHUKALIMYU CEPBI.
23 Hax0>1<p eHHE CE I)IIL H(izzé C(I)le I/IHeI:{I/Iﬁ B Brbmrorexa LIOK
A P 31 https://m.edsoo.ru/00ade64a
npupoie. XUMHUYECKHE CBONCTBA CePBI
24 CepoBogopoi, cTpoeHue, hpu3niecKue bubnuotexa [JOK
U XUMHAYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxcunpl cepbl. CepHasi KHCIIOTA, bubnuoteka [JOK
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¢bu3nyeckue 1 XUMHUYECKUE CBOICTBA,
IIPUMEHEHHE

XUMHYECKUE PEAKLIUH, JICKAINE B
OCHOBE ITPOMBILIJIEHHOT'O cr1ocoda

https://m.edsoo.ru/00adea28

IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnuoreka [JOK

26 .

XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEAUHEHUSIMHU

cepol

Brruncienne MaccoBoit 101 BbIXO/a bubnnorexa [{OK

27
IIPOYKTA PEAKIINKU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTHKa YJICMCHTOB

28 VA-rpymiibl. A30T, pacipoCTpaHEeHHe bubnnorexa [JOK
B IpUpoe, GU3NIECKHUe 1 https://m.edsoo.ru/00adeea6
XUMHUYECKHUE CBOWCTBA
AmMmuak, ero puzndecKue u

29 XUMHYECKHE c(bl;oﬁCTBa MOJIyYCHHUE U Bubmorexa LIOK

’ yi https://m.edso0.ru/00adf004
MIPUMEHEHHE
IIpakTueckas padora Ne 3 mo Teme
30 «IPIOJ'I eHue athHaKa W3y4YEeHHUE ero bubmoreka LOK
Y - 13V https://m.edsoo.ru/00adf180
CBOUCTB»

31 A3oTHas Kuciora, e€ GusndecKkue u bubnmnorexa LIOK
XAMUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHMS B KQUECTBE MUHEPAJIbHBIX

32 no0pennii. XUMHUUECKOE 32[1“ SISHEHUE bubmoreika HOK
yA00P L p https://m.edso0.ru/00adf518
OKpY KaloIen Cpeibl COeTMHEHUSIMU
azora
dochop. Oxcua pochopa (V) u

33 (bocg)o pHaSI KI/I?J'I((I))Ta (bq)plljgn(qe)cxne " bubmnorexa [IOK

p N https://m.edso0.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE
Wcnons3oBanue ¢pocdaTtoB B KauecTBe
MUHEPAIbHBIX YI0OpEHHA. bu6muoreka [JOK

34 N :
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocharamu

35 Yraepon, pactipocTpaHEHHE B bubmuoreka [IOK

npupoje, GpuznuecKue U XUMUYeCKUe

https://m.edsoo.ru/00adfd9c
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CBOICTBa

Oxkcuapl yriaepozaa, ux GU3NYECKue u
XUMHYECKHE CBOMCTBA.

bu6nmoreka [IOK

36 DKOJIOTHYECKHUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYronbHast KUCIIOTA U €€ CONu buGnuorexa LIOK
https://m.edso0.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
38 .
KadecTtBenHnas peakiys Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC MOHATHS 00
39 0 rpaHI/IquKI/IX BEIIIECTBAX KAK O buGnuorexa LIOK
P https://m.eds00.ru/00ae054e
COCIMHECHUSX YTIIepoia
40 KpeMmunii 1 ero coe quHeHUS Bubmmorexa LOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
41 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«BaxkHeinme HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCIUHCHHUS
Kontponbnas padota Ne3 no teme
42 «Baiclileﬁnme ieMeTaJ‘IJ‘ILI U X bubmoreka LOK
https://m.edsoo.ru/00ae0e18
COCIUHCHHUS
OO61mas xapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.
Mertannuueckas CBSI3b U but6mmorexa [IOK
43 .
MeTaJUTNYeCKas KpucTajIndeckas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METAIIJIOB
XuUMHYECKHE CBONCTBA METAJIIOB.
44 DIEKTPOXUMUUECKHUH PSIT Bubmnorexa HOK
P N p https://m.edso0.ru/00ae1156
HaIpsDKEHUHA METaJlIoB
OO6mmwme crmocoOb! MOTyIeHUS
45 MetaiioB. CriiaBbl. Beruncienus mo but6mmorekxa [IOK

YpaBHEHUSIM XUMHYECKHUX PEaKIIHiA,
€CJIM OJTUH U3 PEareHTOB COJACPIKUT

https://m.edsoo.ru/00ae1156
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MIpUMECH

46 [TonsiTHe 0 KOPPO3UU METAIIIOB bubmnorexa LIOK
https://m.edso0.ru/00ae1278
bubnunoreka LIOK

47 [lenounsie meranet https://m.edsoo.ru/00ae14b2

48 Okcuabl ¥ THAPOKCUBI HATPUS U bubmmoreka [JOK

KaJus https://m.edsoo.ru/00ae14b2

49 [IlesrouHO3EMENBHBIE METAILIIBI — bubnuoreka [JOK

KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael15e8
50 Baxuelinue coequHeHUs KajlblUsi
0606 bubnunoreka LIOK

51 OOILCHNE I CHCTCMATH3alA https://m.eds00.ru/00ae15e8

3HAHUH

52 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubmuoreka [{OK

YCTpaHEHHUS https://m.edsoo.ru/00ae1886
I1 0 06
S5 iencoers nom n weromn 66 bumtorexa LIOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
. bubmmoteka IIOK
54 AmOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmmnorexka HOK
TUAPOKCHUIA https://m.edso0.ru/00aelc64
bubmmoteka IIOK
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxcuipl, TUIIPOKCUIIBI U COJIU XKeme3a
(1) u xeme3a (1) bubanoreka [JOK

58 O0001IeHre 1 CUCTEMAaTH3 AU https://m.edsoo.ru/00ae35e6
3HAaHUU
IIpakTruyeckas pabora Ne 7. Pemenue

59 AKCIICPUMEHTAIIBHBIX 337124 110 TEME bubmmnoreka [JOK
«BaxkHeume MeTaiIbl U UX https://m.edsoo0.ru/00ae3de8
COCTUHCHHS
Brruucnenust mo ypaBHeHUSIM

60 XUMUYECKUX PEAKLUH, €CIIM OUH U3 bu6muoreka [IOK

peareHToB J1aH B U30BbITKE WU
COAEPKUT NpUMeCH. Beruncnenus

https://m.edsoo.ru/00ae1750
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MacCOBOM JIOJIM BBIX0JIa TIPOJIyKTa
peakiuu

O0001IeHYE ¥ CUCTEMATU3 AU

61 . 1
3HAHUU
KontponbHas padota Ne4 o teme
62 «BaxuHenme MeTauibl 1 UX 1
COETUHEHUS»
63 BemecTBa u maTepuaisl B 1 bubnmnoreka HOK
ITIOBCEITHEBHOM KU3HH YEIOBEKa https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘ICCKOCUBan}IBHeHI/Ie 1 EI/I6J'II/IOTeKa HOK
OKpY>KaroIlEeH Cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumun B perienun 1 BI/I6J'-II/IOTCK8. HOK
AKOJIOTHYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O606£JleHI/Ie u 1 EI/I6J'II/IOTeKa HOK
cUCTeMaTu3alus 3HaHHUI 0 KypCcy https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O606iueHHe U 1 BI/I6J'-II/IOTCK8. HOK
CUCTEeMaTU3alus 3HAHUM 110 KypCy https://m.edsoo.ru/00adb33c
68 PezepBHblil ypok. O6061ueHI/Ie u 1 BI/I6J'.II/IOTeKa [HOK
CUCTEMaTHU3alUs 3HAHUM 110 KypCy https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KVIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

IIo Teme: ((HCpBOHaLIa.HI)HI)IG XUMHNYCCKHUEC ITIOHATHA»

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJ1a, XUMHUYECKUN HIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIspHas Macca, KOJHUYECTBO
BEIIECTBAa, MOJIb, MOJSIpPHAs Macca, MaccoBasl JI0Jii XMMHYECKOTO
JJIEeMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, XUMUYECKasl peaKius,
KIacCUPUKALMS ~ peakIMii: peakiuu  COCAMHEHUs, PpPeaKIuu
pa3NoKEHUs, peaKIUH 3aMelIeHHs, peakluh OOMEHa, HK30- H
SHJOTEPMUUYECKHE PEAKINH, TeTUIOBON 3((HEKT peakiuu, pacTBOp,

MacCCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/ISI) B pacTBOpPC

1.2

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUYCCKHX MOHATHH U

NPUMCHATH 5TU IOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

1.3

14

1.5

HCIIOJIb30BAaTh XUMUUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUS q)OpMy.]'I

BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINN

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsSI MAacChbl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO Y4Y€HHMs, 3aKOHa
ABorazpo

ONpeAeNsATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OMHAapHBIX

COCOANMHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHYECKHE PEAKUUU (IO YUCIY M COCTaBY

YYacCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY D PEKTY)

1.7

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJIAPHYIO MacChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIYUCIIATE MACCOBYIO JOJHO XHUMHYECKOI'O 2JIEMEHTA I10 (l)OpMYJ'Ie

COCIUHCHHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICIUPOBAHKME, OKCHEPUMEHT  (peajabHbI |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEILIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCHJI,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPENCIEHHOMY Kiaccy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJIIPHBIX ~ YPAaBHEHUH  COOTBETCTBYIOIIMX  XMUMHUYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT WHX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKAHUSA XUMHUUYECKUX

npeBpameHm‘/’I B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a Tak)Ke MpaBUiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUCHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJOPOAAa M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PacIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

WHAUKATOPOB (JIAKMYC, (heHOoNPTaTICHH, METUIIOPAHXK U JIPyTHE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

I[To Teme: «Ilepuomnnueckuii 3akoH u llepmoamnueckass cucrema
xumuueckux anemeHtoB JI. M. MennpeneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIHUTENLHO-BOCCTAHOBUTEIILHBIE pCaKkuum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX TOHSATHH: AApO aroMma,

AJICKTPOHHBIA CJIOW aTOMa, aTOMHasi OpOWTalnb, paguyc aToma,




XAMHWYECKAs] CBSI3b, MOJISIPHASI W HEMOJSPHAs KOBAJEHTHAS CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WOHHAsA CBA3b, HMOH, KaTHOH, AHUWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica Ilepuoamueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-I€HI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_IC
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB I[I/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB u 3apiag dapa, 06]]_[66 YHUCII0

AJIEKTPOHOB U paclpeaeseHUue X MO0 ANEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHb OKHCJICHHA  3JJICMCHTOB B 6I/IHapHI>IX

COCINHCHUAX

3.7

OIPCACIITE BUJ XUMHYECKOH CBS3H (KOBaJICHTHaSI u I/IOHHaSI) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
IPoBEePsAEMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

11

IIo Teme: «BellecTBo U XUMHYECKas peakuus»

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHATHI: pPacTBOp,
AJIEKTPOJIMTHI, HEAEKTPOJIUTHI, HIIEKTPOIUTHUECKAs AUCCOLMAIMS,
peaKIu HOHHOTO OOMEHa, KaTajJu3aTop, XMMUYEeCKOe paBHOBECHE,
o0OpaTumblie u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIC peaKIuH, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHCJICHHE U BOCCTAHOBIIEHHE, aJJIOTPOIUS,

aM(OTEepHOCTh, XHUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAas,




1.2

MeTaJlIn4yecKas), KpUCTaJUIMuecKas pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKiuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IOHITUH U

IMPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMALMHA KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

14

1.5

2.1

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLIUI
IIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCca dTHUX PeaKkLui
MIPOBOAUTH PAcU€ThI [0 YPaBHEHUIO XUMUYECKOM peakuu

ITo Temam: «Hemetamnbl U UX COEAMHEHUs» M «MeTalbl M HX
COETMHEHUS»

XapakTepu3oBaTh  (OMHMCHIBaThE) oOmMe W CHelu(HUECKUe
XMMHUYECKHE CBOWCTBA MPOCTHIX U CI0XKHBIX BEIECTB, TOATBEPkKAas
ONMCAaHUE [PUMEPAMHU MOJEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTAaBJIATh YPABHCHU A peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUSX

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBEIM 000PYJIOBAaHHEM, a TaKXKE MpaBUJIaM OOpaIEeHUsS C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBINOJIHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYUCHUI0 U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIIMU, IOATBEP)KAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACIIO3HABATh OIBITHBIM MYTEM XJIOPHUJI-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

MIPUCYTCTBYIOIIKE B BOAHBIX PACTBOpPaX HEOPTaHUYECKUX BELIECTB

ITo Teme: «XuMUSA U OKpYXKaIOLIas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux monsaruit: [IJK

BCIICCTBA, KOPPO3HA METAJIIIOB




3.2

MPUMEHITh OCHOBHBIC OIEPAIlMU MBICIUTEIIBHON JIEATEIBHOCTH —
aHaJlM3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIUIO,
BBISIBJICHHE TPUYUHHO-CIACACTBEHHBIX CBS3CH — JIUI HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIC
METOJIbI TTO3HAHUS — HAOIIOJCHHWE, W3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Koxa
1

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA
HepBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATUA

11

[Tpenmer xumun. Ponb Xxumuu B )XKM3HU 4eOoBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BCIICCTB

1.2

1.3

[TonsiTre 0 MeTOAax MO3HAaHUA B XUMHUH. YuCThIe BemecTBa U cmecu. CriocoObl
paszaeneHus cMecen
ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJI0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOC YUYCHHUC

14

1.5

XuMuueckas Q)opMyna. BanieHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IOCTOAHCTBA cocCTraBa BCIICCTB. OtHocHUTEILHAS aTOMHasa macca.
OTtHocHuTeIbHAS MOJICKYJIsSIpHass Macca. MaccoBas g0l XHUMHYECKOTO

9JICMCHTA B COCITMHCHHUHN
KomnunuectBo BelecTBa. MoJb. MOJ'IHpHaSI macca. B3anMocBs3b KOJIMYECTBA,

Macchl UM YHMCIa CTPYKTYpHBIX €AMHHUII BemlecTBa. Pacué€rbl mo ¢opmynam

XUMHUYECKHUX COCINHECHUM

1.6

1.7

dusnyeckue U XMMHUECKHE SABICHUS. XUMHUUYECKas PEaKIMs U €€ MPU3HAKH.
3aKOH  COXpaHEHUs  MacChl  BEHIECTB.  XUMHYECKHE  YpaBHEHHS.
Knaccupukanuss  XUMHYECKMX  peakiuil  (COeIMHEeHMs,  pa3jokKeHus,

3aMenieHus, 0OMeHa)

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYAOH, C
npaBUJIaMy pabOTHI B TabopaTopuu U MpruéMaMu 00palieHus ¢ 1a00paTopHBIM
o0opyIoBaHWEM, HW3YYCHHE W ONHCaHWe (U3UIECKUX CBOWCTB 00pasIoB
HEOPraHMYECKUX BEIIeCTB, HaOmoJeHHe (u3uuecknx (TUTaBIeHHUE BOCKA,
TasiHHE JIbJIa, PAaCTUPAHKE caxapa B CTYIKe, KHTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpPEHHE CBEYH, TMPOKAJUBAHME MEIHOM IMPOBOJIOKH,
B3aUMOJICKCTBHE MeJa C KHUCJIOTOW) SIBJICHHH, HAOMIOJCHHE W OIHMCAHHE
MPU3HAKOB TMPOTEKAHUS XUMUYECKHX peakuui (pasjioKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOPHIOM Oapus, pa3joKCHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOECICTBUE KeJe3a C paCTBOPOM




cosm meau(ll), m3ydenne cnoco0oB paszieseHus cMecei (C TOMOIIBIO MarHuTa,
bunbpTpOBaHME, BBHIAPUBAHKE, TUCTUILIALMS, XpoMarorpadus), TpoBeIcHUE
OYUCTKM TOBAPEHHON COJIM, HaOJIOJICHHE | OIHCAaHHE pPEe3yIbTaToB
IPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeIIeld MOJIEKYIT (II1apOCTEePKHEBBIX )

Baxneimme MpEACTAaBUTCIIU HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — sieMeHT U mpocToe
BemecTBo. Haxoxxaenue Kuciopoaa B mpupoae, pusnuecKkue 1 XUMHUECKUE
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopona. CrnocoOb
MOJIyUYEHHUsl KHMCIIopoJa B Jaboparopuu U IMpoMbliieHHocTH. Kpyrosopor

Kucnopoja B mpupojie. O30H — aioTporHas MoaupuKaius KUCIopoia

2.2

TermnoBoit ekt XuMudeckol peakiuu, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakluu. TOIUIMBO: yrojib U MeTaH. 3arps3HeHue

BO31yXa, YCUJICHUC ITApHUKOBOI'O 3(1)(1)6KT21, pa3spymiecHue O30HOBOI'O CJI0A

2.3

2.4

2.5

Bozmopox — anemeHt u nipocroe BelecTBo. HaxoxeHre Bogopoa B Mpupo/e,
du3uYecKue W XMMHUYECKHE CBOKMCTBA, MPUMEHEHHE, CIOCOOBI IMOTYYCHHS.

Kucnotse! u conu
Mounsipablit 00bEM Ta30B. Pacy€Tsl 10 XMMHUYECKUM ypaBHEHUSIM

dusnyeckue CcBoWcTBa BOAbBL. Boaa kak pactBoputenb. PacTBOpHI.
HacellieHHble 1 HEHACBILLEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasgs 1oy BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpoZE U B KU3HM ueioBeka. Kpyrosopor
BOABl B IMpHUpoAE. 3arpsi3HEHUE MPUPOAHBIX BoA. OxpaHa M OYHUCTKA

MMPUPOAHBIX BOJ

2.6

2.7

Knaccugukanus Heopranumueckux coenuHeHuid. Oxcuapl. Knaccudukarms
OKCHJIOB: coJjieoOpa3yomue (OCHOBHbIE, KHCIOTHBIE, aM(oOTepHble) U
HeconeoOpasyronie. HomeHnknaTypa okcumoB. OuU3NUECKHe M XUMHYECKUE
CBoOIiCTBa OKCHAOB. [loryueHne okcu0B

OcHoBanus. Krnaccuduxanuss oOcCHOBaHMN: IIENOYM U HEPACTBOPUMBIE
ocHoBaHUs. HomenknaTypa ocHoBaHu#. @U3HUECKUE U XUMUYECKHE CBOUCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUI

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. Ousndeckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psan aktuBHOcTH MertaiuioB H.H. bekerosa.

ITony4yenue kucior

2.9

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUECKHUE CBOMCTBA COJIEH.




[Tonyyenue coneit

2.10

I'eneTnueckas cBsI3b MEXKIY KilaCCaMU HECOPraHU4CCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN OKCIIEPUMEHT: KAaueCTBEHHOE OIpe/eJieHHe COJep>KaHus
KHCIIOpOJia B BO3JyX€E, IMOJIyu€HUE, cOOMpaHHUe, pacliO3HABaHUE U U3YyUCHUE
CBOICTB KUCJIOPOAA, HA0I0IeHHE B3aUMOCHCTBUSI BEILIECTB C KUCIOPOAOM U
YCJIOBUSI BOSHUKHOBEHMSI U IIPEKPAILEHUsI TOPEHus (I10’Kapa), 03HAKOMJIEHUE C
oOpa3liaMu OKCHJIOB M OINHMCAHME HUX CBOICTB, MOJIy4€HHUE, COOHpaHue,
pacrno3HaBaHME M M3Y4YE€HHE CBOWCTB BOJOpOJA (FOpEHUE), B3aUMOJEHCTBUE
BOJIOpOAA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUICOMATEPHAJIOB), HAOIIOJeHNE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTE  pacTBOpPEHMsI BEUIECTB C  Pa3TU4YHON
pPacTBOPUMOCTBIO, MPUTOTOBIECHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
JoJiell pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABI C METaUIAMU
(HaTpueM U KajblMeM) (BO3MOXKHO MCIOJIB30BAHUE BHIEOMATEPHAIIOB),
ompezieNieHue PacTBOPOB KHUCIOT M IIENOYe C TOMOIIbI0 HHIMKATOPOB,
UCCIIEIOBaHUE OOpPa30B HEOPTaHWYECKUX BEIIECTB pa3JIUYHbIX KJIaccoB,
HaONO/IeHUe W3MEHEHUs OKpPAacKd HHIUKATOPOB B PACTBOpPAaX KHUCIOT U
mienouel, u3yuenue B3aumozeiicteust okcuna meau(ll) ¢ pacrsopom cepHoit
KHUCJIOTBI, KHCJIOT C METaJllaMH, peaklUuil HeUTpaau3aluu, MHOJy4YeHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajjla JpyruM H3
pacTBOpa COJIM, PEHIEHUE SKCIEPUMEHTANBHBIX 33]a4 1o TeMe «BaxHeinmme

KJIACChl HEOPTraHUYECKUX COCTNHEHUI
Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKast CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PEAKIINN

3.1

3.2

[lepBble MOMBITKH KIacCHU(PHUKAIUU XUMHUYECKUX JJIeMEHTOB. [loHstue o
TPYIIaxX CXOJHBIX AJIEMEHTOB (IIETOYHBIC M IIETOYHO3EMENIbHBIC METaJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT amMQpOTepHBIC

OKCHU bl U THAPOKCHUABI

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeEMa XUMHUYECKHUX JJIEMEHTOB
AWM. MenneneeBa. KopoTkonepuoanas © JUIMHHONEPUOAHAS (OPMBI
[lepuoanueckoit cucrembl xumuueckux odieMeHtoB J[.M. Menneneena.
Ilepuons! u rpynmnel. @U3HYECKU CMBICI NOPSAKOBOIO HOMEpa, HOMEPOB

nepuoja U rpymibl AJIEMEHTa

3.3

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3otomnbl. DnekTponsl. CTpoeHue




JJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepnonnueckoi cucremsl .M. Menneneesa. XapakTepucTuKa XUMHYECKOIO

AJIEMEHTA Mo ero nosioxkenuto B [lepuoauyeckoii cucreme [I.11. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHUMHYECKHX HJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO TpyINIaM U MEPUOJAM.
3nauenue [lepuoanmyeckoro 3akona u Ilepuoguyeckoil CuCTEeMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs Hayku W npaktuku. [[.M. MennaeneeB — y4€HbI U

rpaxxiaHuH

3.5

3.6

Xumuyeckasi cBsi3b. KoBasneHTHas (MoyisipHasi YW HEMOJSIpHAsl) CBS3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI) XHMHYSCKHX 3JIeMEHTOB. FIoHHAs CBSI3b

Crenenb okuciacHu. OKHCIUTEIFHOBOCCTAHOBUTEIIHLHEIC pCaKkuru. Hpoueccm

OKHCJICHMSA M BOCCTaHOBJICHHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

9 KJIACC

Kona

11

1.2

XUMHUYECKUN HKCHEPUMEHT: M3ydeHue OoOpas3loB BELIECTB METAIOB U
HEMETAJJIOB, B3aUMOJECHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIX peaKI_lI/Iﬁ (ropeHHe, PpCaKnuun pa3jioKCHUs, COCI[I/IHeHI/ISI)

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo 1 xumnyeckas peakuus. [loBropenne

Ilepnonnueckuil 3akoH. llepuoguyeckas cucremMa XUMUYECKHX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOJOB, KAIWs, KaldblUsl WU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B [lepuoanueckoit

CUCTEME U CTPOCHUEM UX aTOMOB

CTpoeHMe BeIIEeCTBA: BUIbI XUMHUYECKOW CBA3U. THIBI KPUCTAIIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAILIMYECKOM
pemIéTKM W BUAA XUMHUYECKOW cBsi3u. Kiaccudukamus ¥ HOMEHKIATypa
HEOPTraHWYECKUX BEIIECTB (MEXIyHApOAHAas W TPHUBHAIbHAs). XUMHUYECKUE
CBOICTBa BEILECTB, OTHOCSIIMXCSA K Pa3IMYHbIM KJIACCAaM HEOPraHUYECKUX

COCHHHCHHﬁ, IFCHECTUYCCKAA CBA3b HCOPraHMYCCKNUX BECIICCTB

1.3

Knaccudukanns XuMU4ecKiX peakluid Mo pa3IuyHbIM IpU3HaKaM (10 YUCITy
U COCTaBY YYacCTBYIOUIMX B PEAKIIMU BELIECTB, MO TEIUIOBOMY 3P eKTy, 1Mo

H3MEHEHMIO CTETICHEH OKHCIICHHS XUMUYECKIX 9JICMCHTOB, II0 06paTI/IMOCTI/I,
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o  y4aCcTHIO KaTaJ'II/I3aT0pa). OK30- WH OHAOTEPMHUYCCKUEC PCaAKIUU,

TCPMOXUMHUYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuu

[TonsTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTE€HHBIX W T€TEepOreHHbIX peakuuax. llonarme o XuMmyeckom
paBHOBecHH. DaKTOpHI, BIUAIOIIME HA CKOPOCTbh XUMHUYECKOM peakuuu Hu

IMOJIOKCHHUE XUMHUYCCKOI'0 paBHOBECCHU S

1.5

1.6

1.7

2.1

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJIb30BAaHUEM METOJIa

AJIEKTPOHHOTO OaslaHca

Teopus 3MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtuonsl, annonsl. MexaHu3m AUCCOIMALIMM BEUIECTB C PA3JIMYHBIMU BUJIAMHU
XUMUYecKoH cBsizu. Crernenp auccounanuu. CUIbHbIC U CIIa0bIE AJIEKTPOIUTHL.
Peakiiuyn monHoro oomMeHa. Y ClioBUs MPOTEKaHUS PEeaKIUii HOHHOTO OOMEHa,
MOJIHBIE M COKpAalIEHHBIE MOHHBIC ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMH W CcoONle B CBeTe IMPEACTaBICHUN 00 dIEKTPOIUTHIECKON

nucconmanuu. KayecTBeHHbIE peakiiuu Ha HOHBL. [IoHATHE O rHapOIM3e cosen

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJETSMHU KPUCTAITUYECKUX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAIJIOB U HeMeTaysioB (rpadura u
anmMasa), CIOXHBIX BEIIECTB (XJIOpHIa HATPHUS); UCCIECTOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOH peakUuyd OT BO3JAEUCTBUS Ppa3IUYHBIX (DaKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOMPOBOAHOCTH  PACTBOPOB  BEILIECTB, MpoIllecca
JUCCOLMAITMN  KHUCJIOT, MIeJIoYed W coileid (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB); MPOBEJIECHUE OMBITOB, WUIFOCTPUPYIONUX MPU3HAKU
MIPOTEKAHUs peaKINii HOHHOTO 0OMeHa (00pa3oBaHue OCaIKa, BHIJICIICHHE Ta3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, HIITIOCTPUPYIOIMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHUsl, COeTUHEHNU);
pacrmo3HaBaHHE HEOPTaHWMYECKUX BEIIeCTB C TIOMOIIbI0 Ka4eCTBEHHBIX

peaKum‘/'I Ha MOHBI; pCHICHUC OKCIICPUMEHTAJIBHBIX 3a1a4
Hewmeramne! u ux COCIUHCHU A

OO6mas  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble CTermeHu okucieHus. CTpoeHHe U (U3MUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUYECKHE CBOWCTBA Ha MPHUMEPE XJIopa
(B3auMoOJeHCTBHE C METaUIaMH, HEMETAJIaMH, IIeJouaMu). XIOPOBOAOPO.

ConsiHasg KHCIIOTa, XUMHUYECKHE CBOMCTBA, TIOJy4YCHHE, NPUMEHEHUE.




2.2

JelictBue xJiopa M XJIOPOBOJOpPOJA HAa OPraHU3M 4YesoBeka. Bakueilmme

XJIOPUAbI U UX HAXOXKIACHUC B IIPUPOAC

OO6mas xapakrepuctuka 3meMeHTOB VIA-rpynmnsl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue 1 pu3nvecKre CBoicTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOIM(PHUKALNN
KHCJIOpoAa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOJI, CTPOCHHE,
dusznueckue W XUMHUYECKHe CBOHCTBA. OKCHABI Cepbl KaK MPEICTABUTEIN
KHUCJIOTHBIX OKCHIOB. CepHasi KUCI0Ta, (U3NUECKHUE U XUMHUYECKUE CBOMCTBA
(oOmue Kak IpeacTaBUTENs Kilacca KUCIOT U cneluduueckue). XUMUYECKUe
peakuuy, Jexalyue B OCHOBE MPOMBIIIIEHHOTO CII0C00a MOJIy4YeHHsI CEpHOM
KHCJIOTHI. HpI/IMCHeHI/Ie. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIUd Ha
cynbdar-uoH. Haxoxenue cepsl 1 €€ cOeqUHEHUN B mpUpoje. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOLEeH Cpebl COSAMHEHUSIMU CEPhI (KUCIOTHBIE JTOXKIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 MpcaOTBpalllCHHA

2.3

OO6mas xapakTepuctuka 3ieMeHToB VA-rpymnmbl. OcoOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHBIC CTEIEHU OKHUCICHUA. A30T, pACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMuieckue cBoiictsa. Kpyrosopot asora B mpupoe.
AMMuak, ero (¢u3MYecKue U XHUMHUYECKHUE CBOWCTBA, MOJY4YEHHE U
npuMeHeHne. Conau aMMOHUS, UX (PU3MYECKHMe UM XUMHUYECKHE CBOICTBa,
npuMeHeHne. KayecTBeHHas peakius Ha MOHbBI aMMOHHMSL. A30THasl KACIIOTa, €€
nojy4eHue, pusnueckue 1 XMMUYeCKre CBOMCTBA (00IIMe KaK MpeAcTaBUTeNs]
Kjlacca KHCIOT U crneuuduueckue). lcrnonb3oBaHue HUTPATOB M coJied
aMMOHHS B KaueCTBe MHUHEpAIbHBIX yJOOpeHUil. XuMHUECKoe 3arps3HeHue
OKPY’KaIOIIEeH Cpeabl COCTMHCHUSIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arps3HEHUE

BO3/1yXa, MOYBBI U BOJOEMOB)

2.4

docdop, amnorponHbie Monudukanuu pocdopa, puznuecKkre U XUMHUYECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XHMUYECKHE CBOMCTBA, moiydeHue. VcmonpzoBanue (ocharoB B KauecTBe

MHUHEpaJIbHBIX YA00peHHi

2.5

Ob6mas xapakrepuctuka 37eMeHTOB |VA-rpynmnbsl. OcoOOEHHOCTH CTPOEHHUs
aTOMOB, XapakTepHBbIE CTENEHH OKHCICHHS. YTJEpOJ, aJIOTPOIHBIE
MOIU(UKAIIMH, PACIPOCTPAHEHUE B NpUpOAE, (U3NUECKHE U XUMHUYECKUE
cBoricTBa. Ancopoums. KpyroBopor yriepoaa B mpupojae. OKCuibl yriepoaa,
uX (U3NYEeCKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha XKUBBIC OPraHU3MBI,

MOJIYYCHHUE U IPUMCHCHUC. OKOJIOTHYECKHE HpO6J’ICMBI, CBsA3aHHBIC C OKCHUJI0OM




yraepoga(lV); rumoresa rio0aabHOTO IMOTEIJICHUS KIMMaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ cond, uX (U3MYEeCKHe W XUMHUYECKUE
CBOIICTBA, MMOJIyYeHUE W MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbI. Vcronp3oBanne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIICHHOCTH H

CEBLCKOM XO03SMCTBE

2.6

2.7

2.8

[TepBoHavabHBIC MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yriepojia (MeTaH, 3TaH, 3TWJIEH, alleTWICH, 3TaHOJ, TJIHUIEPHUH, YKCyCcHas
kuciora). X coctaB m xumuueckoe crpoeHue. [loHaTtne o OuosorHmuecKu
BOKHBIX BEILIECTBAX: XHUpaxX, OelKax, yrieBoJax — W UX POJU B KU3HU
yelloBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPTraHUYECKUX

COEeIUHEHUI

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. O0mue npeactaBieHust 00
okcuze kpemMuus(1V) n kpemuueBoit kuciore. CUIMKAThl, UX UCIOJIb30BAHUE
B ObITYy, MEOUIMHE, IPOMBIIUICHHOCTH. BaxkHeilme cTpouTeabHbIe
MaTepuabl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpoGiemsl
0€30IacHOTO MCIIOJIb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IMOBCEIHEBHOMH

KHU3HU

XUMUYECKUIN 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNE KaUECTBEHHBIX pEaKLUi Ha XJIOpUJ-
MOHBl M HAOJIOZEHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nyeckre 1 XMMHUYECKHE CBOMCTBA raJIor€HOB M UX COEAMHEHUH (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHATIOB); O3HAKOMJIEHHE C O0Opa3lamMu XJOpPHUAOB
(raJloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COEIMHEHUSIMU
(BO3MOXHO HCTIOJB30BAaHUE BHUICOMATEPHUATIOB); HAOIIOJEHUE TIpoIlecca
0oOyraMBaHUs caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI,
U3y4eHHe XUMHUYECKHX CBOWCTB pa30aBICHHON CEPHOM KUCIOTHI, TPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyinbdar-uoH W HaOIIOAeHHEe NpuU3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
COoeMHEHUN (BO3MOXXHO HCIOJIb30BAaHUE BHJIEOMATEPHANIOB), 0Opa3zlaMu
a30THBIX U (OoCcOpPHBIX yH0OpeHMIi; oTyYeHue, COOMpaHue, paclo3HaBaHUE
U U3y4CHHE CBOMCTB aMMHaKa; IIPOBEICHUE KAYECTBEHHBIX PEAKIMHA Ha MOH
aMMOHUS W ¢ocdar-MOH W U3yYEHHE MPHU3HAKOB MX MPOTEKaHMUS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUANIOB); M3YYEHHE MOJENEH KPUCTAIIIMYECKUX

pemérok anMmasa, rpadura, QymiepeHa; O03HAKOMICHHE C IPOLECCOM




3.1

3.2

azcopOLUU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOWCTBOM
IPOTHBOra3a; MOJydyeHHue, coOMpaHue, pacrlo3HaBaHHE U U3YyYCHHE CBOWCTB
VIJIEKUCIIOro Ta3a; MPOBEACHHE KayeCTBEHHBIX peakiui Ha KapOoHaT- M
CHWJIMKAT-UOHBl M H3Y4YEHHE NPU3HAKOB HUX IPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIHMEH CUIMKATHOW MPOMBIIIJICHHOCTH; PEUIeHHE SKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHenIe HeMeTallJIbl U UX COEAUHEHUS))
Mertaiibl 1 UX COEIUHEHUS

OO0mast xapaKTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBaHHH
ux nonoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHtoB J[.U.
MenneneeBa u crpoeHust atoMoB. CTpoeHHre MeTaioB. MeTamnueckast CBsI3b
U MeTalUIMYecKas KpuUcTaindeckas pemeérka. DNeKTPOXUMUYECKUN Pl

HaIpSKEHUN METaJlIOB

dusnueckue 1 XMMUYECKHEe CBOMCTBA MeTayuIoB. O0IIKe CrIocoObI MOTydeHUs
MmeTasuioB. [ToHATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI UX OT
koppo3uu. Cruiasl (CTajib, YyTryH, AIOPATIOMUHNN, OpOH3a) U UX IPUMEHEHHE

B 6LITy " IPpOMBIIJIICHHOCTHU

3.3

3.4

3.5

[llenounsle MeTaybl: nosoxkeHue B [lepuoguueckoil cucteMe XMMHUYECKHX
anemeHToB J[.M. MenzaeneeBa; CTpo€HUE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
dusnyeckre U XMMHUUECKHUE CBOMCTBaA (Ha puMepe HaTpus U Kanus). OKkcuabl
U TUAPOKCUIBI HATpus U Kanus. [IpuMeHeHMe IETOYHBIX METalIoB M UX

COeTUHEHNN

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMK: TIOJIOKEHHE B
Ilepuoguueckont cucreMe xumuueckux a3emeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXXJCHUE B Npupoje. PU3NYECKUE U XUMHYECKUE
CBOMCTBA MarHusi M Kalblius. BakHeWIIne COeIUHEHUS KalbIHsA (OKCHI,

TUAPOKCHI, coyH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHHUs

Amomunuii: monoxenne B lleproanyeckoil CUCTEMe XMUMHUYECKUX AJIEMEHTOB
J.W. Menneneesa; CTpoeHUE aTOMa; HAXOXKJEHUE B npuponae. Puznueckue u
XUMHYECKHE CBOWCTBA aIOMHHHA. AMQOTEpHbIE CBOWCTBA OKCHAA U

THAPOKCHU A AJIFOMHUHHAA

3.6

Keneso: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMenton J[. 1.
MenpeneeBa; CTpOCHHE aToMa; HaxoxAeHue B mnpupone. dusnyueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcuabl, THAPOKCcUIbl U conu sxeneza(ll) u

xene3a(lll), ux coctas, cCBOMCTBA U TTOTyUCHUE

3.7

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMJIEHHUE ¢ 00pa3liaMy METaJlJIOB U CIIJIaBOB,




4.1

X (QU3NYECKUMH CBOWCTBAMH; M3Y4YEHHE PE3yJIbTAaTOB KOPPO3UMH METAJIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOCTeH
B3aMMOJICHCTBHUSL OKCHJA KalbllUd U HATPUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB); MUCCICAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHCIoponae (BO3MOXKHO —HCIIOJIb30BAHUE
BHJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIIM Ha MOHBI
(Maraus, Kameius, amomuHus, nubka, sxenesa(ll) u xenesa(lll), meau(ll);
HaOJII0JICHUE U OMKUCAHUE MTPOLIECCOB OKPAITMBAHUS IJIAMEHU MOHAMU HATpPHS,
Kamuss W Kanblus  (BO3MOXKHO — UCIOJB30BAaHUE  BHUAEOMATEPUATIOB);
UCCIIeIOBAaHNE aM(POTEPHBIX CBONCTB THMIAPOKCHUIA AFOMUHUS M THIPOKCH]IA
LMHKA; PEIICHNE YKCIIEPUMEHTAIbHBIX 3aa4 M0 TeMe «BaxHennme MeTasuibl
U UX COCTUHEHUS

XHUMHS ¥ OKpYXarolas cpeaa

HoBbie maTepuansl U TEXHOJOTMHU. BeliecTBa 1 Marepualibl B MOBCEIHEBHOM
JKU3HM YesioBeKa. XUMUs U 310pOBbe. be3omacHoe nenoiab30BaHNue BEIIECTB U
XUMUYECKUX peakiuil B ObITy. [lepBas momoIib Mpu XUMHUYECKUX OXKOTaxX U

OTpPAaBJICHUAX

4.2

4.3

OCHOBBI ~ JKOJOTMYECKOH  TI'PAMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatomiert cpenst ITJIK. Ponb xumuu B perieHu# 5K0JI0rMYECKUX MPOoOIIeM.
[TpupoaHble MCTOUYHUKHU YIIIEBOJOPOJOB (YroJyib, NPUPOAHBIN ra3, He(Th),
MPOAYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XUMHUYECKUH SKCIEPUMEHT: U3ydeHne 00pa31i0B MaTepUaoB (CTEKIIO, CIIJIaBbl

METaJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IMPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHU A

Kon
NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAa€MOCTH SIBJICHUH IIpHUPOJAbl, ITOHUMAHHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMMHYCCKOH HAayYKH KaK obOnactu COBpPCMCHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHAX COBPECMCHHOI'O O6IIICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IIO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX MCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XHUMHUYCCKUX peaKHI/Iﬁ; YMCEHHUEC HCIOJIb30BAaTb MOJCIN  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o ctepax npodecCHOHATBFHON JesITeNbHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TCXHOJOTUAMHU, OCHOBAHHBIMHU Ha JOCTHXKCHUAX
XUMHUYECKON HAyKH, UYTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoell Oyaymieil  mpodeccrnoHaTbHOM
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUIBLHOTO TMpeAMeTa MpH TepexoJie Ha YPOBEHb CPEIHETO

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHMYECKMX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BAKHEHIINE XUMHUYECKHUE TMOHATUSA. XUMHUYECKUU OJIEMCHT, aTOM,
MOJIEKYJia, BEIMIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOIAHAS H
HEOJTHOPOIHAS CMECh, OTHOCHTEIBbHBIC aTOMHAs W MOJICKYJISIpHAs
MAacchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJISPHBII
00BEM, OKCHJ, KHCIIOTAa, OCHOBAaHUE, COJIb (CpemHssl), XMMHUECKas
peaKmus, pEeaKiuy COCTUHCHUS, PEAKIHMH DPA3IIOKEHHS, PEaKIuu
3aMeIIeHUs], PEaKIui OOMEHa, TETUIOBOM A((EKT peakiuu, SK30- U
SHIOTEPMHUYECKUE PEAKIIUU, PACTBOP, MACCOBasl JIOJII XUMHUYECKOTO

3JICMCHTAa B COCAUMHCHHUMH, MaccCoBasd 104 HW  IMPOLCHTHAA




2.2

2.3

KOHLIEHTPALKs BEIIECTBA B PACTBOPE, SIAPO aTOMA, HIEKTPOHHBIN CIIOU
aToMa, aToOMHas OpOMTalb, PaJWyC aroMa, BaJEHTHOCTb, CTEIEHb
OKHCJICHHSI, XUMUYECKas CBSI3b, AEKTPOOTPULATENIbHOCTb, MOJSPHAS
U HEIOJISIpHAsl KOBAJEHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAs
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOJIEKYJISIPHAs), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JUCCOLMAIMsI, peaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMH,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJIEHHE, 3JIEKTPOJIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOpPOCTh XUMHYECKOW peakuuu, karanuzarop, IIJK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MAacChl,
nepuoanueckuii 3akoH J[.JM. MenneneeBa, 3aKOH TOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ AUCComranmn

Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIIICH:

3.1

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHCII€ MUHEpajbHbIE yIOOpEHHUs, METaUlbl U
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB s  OpraHM3Ma  4YelloBeKa, yMEHUue
MPOTHO3UPOBATh BIIMSHHUE BEMIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CpENY

3.2

3.3

YMEHHME MUHTETPUPOBATh XMMHUECKHUE 3HAHMS CO 3HAHUAMH JPYTHUX
y4eOHBIX MPEIMETOB

HaJIMYUe OMbITa pabOTHI C PA3IUYHBIMA UCTOUHUKAMU UH(QOPMAIIH
0 XMMHUU (Hay4Has M HAy4YHO-TIONMYJISIpHAs JIUTEepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OLIEHMBATh WMH(OPMALMIO O BEILIECTBAX, HUX
NpEBpAIICHUSIX U NPAKTUYECKOM NPUMEHEHUH UM YMEHHUE

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO'H03HaBaTCJ'II>HI>IX 3aga4

BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHUHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O




A3bIKa XUMHH JIJIS1 COCTaBIIEHUSI (OPMYIT HEOPTaHUUECKUX BEILIECTB,
YpaBHEHUM XHUMHYECKMX PpPEaKLHMi; OCHOBAMU  XHMHUYECKOU

HomeHksatypsl (IUPAC u TpuBHanbHOI)

YMeHHe 00BSCHATH CBI3b IOJIOKEHUS JJIEMEHTA B HepnonnquKoﬁ

CUCTCMC C YHCIOBBIMU XAPAKTCPHUCTUKAMHU CTPOCHHUA ATOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsii szpa, OOIIee 4YHUCIIo
AJIGKTPOHOB), pacMpeAeNICHUEM DIIEKTPOHOB IO SHEPreTHYCCKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NEPHOIOB, KA U KaJIbIUS
[IpeacraBnerre O  NMEPUOJAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX JJIEMEHTOB (palnyc aToMa, JIEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIIOXHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX [EpUOJAaX M IJIaBHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBath:

7.1 XUMHUYECKHUE DIIEMEHTBI

7.2 HEOpraHMYeCcKre BellecTBa

7.3 XUMHUYECKHE PEaKIIUN

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHHSI XUMHUYECKHUX JIEMEHTOB, 3apsiI

' HOHa

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAJUTMUECKOH CTPYKTYpHl B

' COCTMHCHUSAX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJIUTEIh U BOCCTAHOBUTEH

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, ammas,

9.1 KpeMHHM, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIH, MarHHH,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHWCJIE€ HMX BOJHBIX PAacTBOPOB (BOa,
aMMHaK, XJIOPOBOAOPOJ, CEPOBOJOPOI, OKCHABI M THIPOKCHIBI

9.9 metaimoB |-l1A rpynm, amromunus, meau (1), nuaka, xenesa (11 u

I11), okcuasl yrinepona (Il u IV), kpemuus (1V), azora u dpocdopa (111
u V), cepol (IV u VI), cepHucras, cepHas, a30TuCTas, a30THasd,

dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH )




IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHU:A, MPUMCHCHHEC BCIICCTB B

93 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue COoCTaBIsATh MOJICKYIISIPHBbIC U MOHHBIC YPABHEHUS PEaKIIHIA,
B TOM YHCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
03 WUTIOCTPUPYIOIIMX XHUMHUYECKHE CBOICTBAa H3YYEHHBIX KJIACCOB
' (Tpymm) HEOpraHU4YECKUX BELIECTB
10.4 MOATBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 VMeHHe BIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCcy, 00beM ra3oB
114 M0 YpaBHEHUSM XHMHYECKUX PEAKIUil U HAXOAUThb KOJIUYECTBO
' BeIecTBa, 00BEM M MacCy pEearceHTOB WIIH MPOTYKTOB PEaKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOIIO/IeHHE,
191 H3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
' U XUMHUYCCKHX SIBJICHUH; yMeHHE C(HOpMYIHpPOBATH MPOOJIEMYy H
MPEJIOKUTH MMYTH €€ PEeIICHUs
122 Oe3omacHOi pabOThl ¢ XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHUEM
MpaBUIaMu 0e301macHoTo obpareHus c BEII[ECTBAMH,
UCIIONIb3YEMBIMU B TIOBCEHEBHOM XKM3HU, TPABIIIAMU TTOBEACHHS B
123 [EJSIX COCPECHHS 37I0POBbSI M OKPYXKAIOIICH MPUPOIHON CPEJIbI;
' MOHMMaHUe BpeJa (OMacHOCTH) BO3/ACUCTBUS HA KUBBIE OPTaHU3MBbI
onpenenEHHbIX BEIICCTB, croco0oB YMEHBIIECHUS n
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hannyne npakTHyecKnx HaBBIKOB TUTAHUPOBAHUS M OCYITICCTBICHUS
CIIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 W3Y4eHHEe ¥  OnucaHWe  (U3MYECKHX  CBOWCTB  BEIIECTB;




13.2

13.3

O3HAaKOMIJICHHE C (bI/ISI/ILIeCKI/IMI/I U XUMHUYCCKUMMU SABJICHUAMU, OIIBITHI,

WLTIOCTPUPYIOIINE PU3HAKY MPOTEKAHUS XUMHUECKUX PEaKLnit
u3ydeHue croco0OB pa3feneHus cMecen

NOJyYeHHE KHUCIOpOJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4YEeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHUE YIJIEKUCIIOTO raza u

HU3YUCHUC CTO CBOI>'ICTB; MMOJIYUCHUC aMMHaKa W H3YUCHUC CTro

CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHUE PACTBOPOB C OINpeAeaEHHOW MaccoBOU JoJeit

pacTBOPEHHOTO BEIIECTBA

IPUMEHEHHE  HMHJAMKATOpOB  (JlakMyca,  METWIOpaHka WU
denondranenna) g onpeneieHus XapakTepa Cpeibl B pacTBopax

KHUCJIOT U ILIeJIoYei

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJEUCTBHSI KUCIIOT C METAUIaMH,
OKCHIAMU  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOTO MeTajla JPYTMM M3 pacTBOpa COJH;
uccieIoBaHuEe aM(OTEPHBIX CBOMCTB TUAPOKCUIOB ATIOMUHUSA U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)}; «3J’I€KTPOHI/ITI/I‘ICCK3${
JAUCCOLIM AL, «BaxHelmye HeMeTaulbl U HX COCOAUHCHUS,

«Bakaeme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WLIFOCTPUPYIOIINE  MPHU3HAKH
NPOTEKaHUs pPeakLUuil HOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOAHBIX PAaCTBOPAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIBITHS, ATIOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), IUHKA

14

YMmeHnue:

141

MPEJCTaBIATh pPe3yabTaThl OSKCIepUMEHTa B (opme BBIBOJOB,
JIOKA3aTeNbCTB, TPAQUKOB U TAOMUI[ U BBISBIATH IMIIHPUUYCCKUE

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATb CBsA3HU MCXOY pC€alIbHO Ha6J'IIO,Z[aCMBIMI/I

XUMHUYCCKUMU SBJICHUAIMU W TIpOoLECCaMH, IMPOUCXOAAIIUMU B




MaKpoO- 1 MUKPOMHPE, 00BACHATH IMPUYUHBI MHOFOO6pa3I/I${ BCIICCTB



INEPEYEHD 2JIEMEHTOB COAEPKAHUS, TPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Koxa
1

11

1.2

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA
HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHA

Yucrtsle BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

ATOMBI H MOJICKYJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

3JICMCHTOB. HpOCTHe H CJIO0XXHBIC BEIICCTBA.

13

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX JIIEMEHTOB.

CreneHb OKHCICHUS

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTeNbHAss aTOMHAas Macca.
OrtHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 7015 XUMHAYECKOTO 3JICMESHTa

B COCIUMHCHHNU

1.5

1.6

KomuuecTBo BemectBa. Mok, MossipHas Macca. MoJsipHBI 00bEM Ta30B.
B3anmoCBsA3b KOJIMYECTBA, MACCHI U YKCIIA CTPYKTYPHBIX €IUHHUIL] BEIIECTBA
®u3nYeCcKue U XMMUYECKUE SIBIICHUSI. XUMUYECKasi peaklus U €€ MPU3HAKH.

3akoH COXPAaHCHUSA MACChI BCHICCTB. XHMHUYECKHUE YpaBHCHUA

2.1

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH H HepI/IO,I[I/ILICCKaSI CUCTEMA XMMHUYCCKUX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB
[Iepnonnueckuit 3akoH. Ilepumonnueckas cucreMa XHMHUYECKHX DJIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. @U3HYECKUI CMBICI MOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJAa U I'PYIIIILI 2JICMCHTA

2.2

CTpOCHI/IC atromoB. CocTaB aTOMHEIX AACP. H30T1OmnHI. SHCKTPOHBI. CTpOCHI/Ie
OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XMMHYECKHX DJICMCHTOB

[Tepuonnueckoit cucrems /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEePUOIOB, Kaius, Kalblus (paguyca aTOMOB, JJIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HMX COEIMHEHUH B
COOTBETCTBHHU C TIOJOXKEHHEM »3JieMeHTOB B Ilepmoamueckoil cucreme u

CTPOCHUCM HUX AaTOMOB

Crpoenue BemiecTBa

3.1

Xumnueckasi cBsizb. KoBasieHTHass (MOJisipHAsE ¥ HEMOJSIPHAs))  CBSA3b.

BHCKTPOOTpI/IHaTCJ'IBHOCTB XHUMHUYCCKUX 3JICMCHTOB. Honnas CB3b.




Merannudeckas CBI3b

3.2

Tunbel kpucrammmyeckux pemeérok (aToMHas, HOHHAs, MeTalIn4yecKas),
3aBUCUMOCTDb CBOWCTB BELIECTBA OT THIIA KPUCTAUIMUYECKOW PELIETKH U BUIA

XHUMHYECKOU CBI3U

4.1

4.2

4.3

4.4

Baxueimne MNpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCOIMHCHNS. Mertamisl ¥ UX COCOAUHCHUA

Knaccuukanus 1 HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUH: OKCHIIOB
(coneobpasyrommue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HecoseoOpa3yrone; OCHOBaHHMN (IIENOYM W HEPacTBOPUMBIE OCHOBAHUS),
KHCIOT (KUCIOPOACOJAEpKAIIMEe U OECKUCIOPOIHBIC, OIHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIeH (CPeIHUX U KUCIIBIX)

@u3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:
BOZIOPOJIa, XJI0pa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS
du3nyeckue U XUMHUYECKHE CBOMCTBA IPOCTBIX BEUIECTB-METAJUIOB: JIUTHUSA,
HaTpusl, Kajaus, MarHus U KajiblUs, AIFOMUHUS, kKejne3a. DIEeKTPOXUMUYECKUI
PAI HAIPSKEHUN METAJUIOB

duznyeckue 1 XMMUYECKHE CBOICTBA BOJAOPOJHBIX COEIMHEHUN HEMETAIJIOB!

XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, aMMUAKA

4.5

dusnyeckrne U XMMHUYECKHE CBOMCTBa OKCHIOB HemetawioB: cepsl (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). TTonydenune

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

Xumnueckue cBoiictBa okcuaoB: metawioB |A-IIA rpynn, muaka, meau(ll) u
xere3a(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

XWMHYECKHE CBOMCTBA OCHOBAHHM M aM(OTEPHBIX THIPOKCUIOB (Ha IPUMEPE
TUAPOKCUIOB AJIOMUHHMS, Kene3a, MuHKa). llomydeHwe ocHOBaHUUA U

aM(pOTEpHBIX THIPOKCHIOB

4.8

OO0mre XMMUYECKHE CBOMCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOIOPOTHOM,
CEPHHUCTOM, CEpPHOU, a30THOM, (HochHOpHON, KpeMHUEBOH, YyrodbHOH. Oco0bIe
XMMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHOW W A30THOM KHCIOT.

[Tonyuyenue kucmot

4.9

OO6mue XxuMHIECKHe CBOMCTBA cpenHux coiier. [Tomyuenue coneit

4.10

[Monmyyenne, coOupaHue, pacro3HaBaHUE BOAOPOAA, KUCIOpOJAa, aMMHUAKa,

YIIJIEKHUCIIOTO Ta3a B JIabOpaTopuu

411

[TonyyeHnne amMmmHaka, CEpHOM U a30THOM KUCIOT B POMBIIIIEHHOCTH. O01ue




CII0COOBI IMOJIYy4YCHHUA MCTAJlJIOB

412

I'enernueckas cBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

XuMmudeckue pE€aKknuu

5.1

Krnaccudukanus XUMHYECKUX peakuii o pa3InIHBIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYacCTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

H3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUYECKUX YJIEMEHTOB

5.2

5.3

TemnoBoit »ddekT XUMHYECKON peakiuu, TEPMOXUMHYECKHE YpaBHEHHS.

DK30- U 3HI0TEpMUYECKUE peakuuu. TepMOXUMUYECKHE YPABHEHUS
OKuUCINTEIBHOBOCCTAHOBUTEIbHbIE peakiMyi. OKUCIUTEIN U BOCCTAHOBUTEIIH.
IIponeccbl  OKMCIIEHHMST M BOCCTAHOBJICHMs.  OJIEKTPOHHBIM  OasaHC

OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pC€aKnun

5.4

5.5

Teopust 37eKTPOIUTUYECKON Auccoanui. KaTuoHbl, aHHOHBI. DJIEKTPOJIUTHI
1 HEdeKTPoJuThl. CUIIbHBIC U c1abble AIEKTPOIuThl. CTENeHb TUCCOIaIuN
Peakiiuu nonHoro oomeHa. YcioBHsl IPOTEKaHUS PEAKIUi HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPABHCHUS peaKHI/Iﬁ

XUMUS U OKpy’Karolas cpena

6.1

BemecrBa u Marepuanbsl B IIOBCEJHEBHOM JKM3HU 4YelOBeKa. besomacHoe
HCIIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklui B JlabopaTopuu U OBITY.

HepBa;I TIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

6.3

6.4

XUMUYECKOE 3arpsi3HEHUE OKpyKarolell cpeabl (KUCIOTHBIE  JOXKIM,
3arpsi3HEHUE TOYBBI, BO3/lyXa M BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIleHus
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJIK). Poias xumuu B
pelIeHNH HKOJIOTUYECKUX MpobieM. YcuieHHe NapHUKOBOrO 3ddekra,

pa3pylieHnue 030HOBOTO CIIOSI

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUN B
OBITY, MEIMIIMHE, NPOMBIIUIEHHOCTH U CEeIbCKOM Xo3zsiicTBe. [IpuMeneHue
METAIJIOB U CIUIaBOB (CTaslb, YYT'YH, IIOpATIOMUHHI, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH MX coequHeHui. [ToHaTHe 0 Koppo3uu MeTaioB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UU

[IpupoaHble MCTOYHUKH YTIEBOJOPONOB (Yroib, MPUPOAHBIN ra3, He(Th),

MPOIYKTHI UX MepepadoTku (OCH3UH), UX POIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavabHBIC MOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COCIUHEHUSIX
yriepoja (MeTaH, 3TaH, 3THIEH, alleTUIIEH, TaHOJI, TIULEPUH, YKCYCHAs KUCIIOTA).

[onsiTue 0 OMONMOrMYecKr BaXKHBIX BEILIECTBAX: )KUPaX, OeJKax, yIriIeBoJax — U UX




POJIM B ) KU3HU YCIIOBEKA

7 Pacuérer:
7.1 1o ¢popmysaM XUMHUYECKUX COCTUHEHUN
1.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

Jlos

peanu3aluu  NporpaMMbl  UCTOJB3YIOTCA YUYE€OHHMKH, JIOMYIIEHHBIE K

MCIIOJIb30BAaHUIO TPH pPeaTu3alliid UMEIOMINX TOCYyAapCTBEHHYIO aKKPEAUTAIUIO
00pa30BaTENIbHBIX MPOrpaMM HA4aJbHOI'O OOIIEro, OCHOBHOIO OOIIEro, CPEJHEro
obmiero 0o0pa3oBaHMs OpraHU3ALUSAMH, OCYLIECTBISIOUIMMU 00pa30BaTEIbHYIO
NeATENbHOCTb, MPUKa3oM Munnpocsemenus ot 26.06.2025 Ne 495:

Xumus, 8 kimacce/ INabpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AO
«3natensctBO "lIpocBemienue »;
Xumus, 9 kinacce/ INabpuensa O.C., Octpoymos WN.I'., CnagkoB C.A., AO
«3natensctBo "lIpocBeienue »;

METOINYECKHUE MATEPHAJIBI VIS YUUTEJIA

bank 3amaHuii AJis TEKyIIEro OIICHMBAHUS 10 Y4eOHOMY MpeaMeTy
«Xumusi». OcHoBHOe obmiee oOpa3zoBanue / H. A. 3arpanuynas. — M. :
OI'BHY «MHCcTUTYT conepxkaHusi U METOJI0OB 00yueHus», 2024. — 131 c.

KonTekctHpie 3amaun. 3amaHus K y4eOHOMY Kypcy «XuMUs». 8 Kiacc:
yueOHoe nocobue / JI.W. Acanosa; nox pex. JIL.LU. Acanosoit — M.: ®I'BHY
«VMHCTUTYT coepx)aHusi U METOJI0B 00ydeHus», 2024. — 41 c.: ui.

[TpakTuyeckue (J1abopatopHbie) pabOThI MO0 yUeOHOMY TIpeaMeETy « XUMUS.
OcHoBHOe obOmiee oOpazoBanme. CpenHee oOImiee oOpa3oBaHHE: YueOHOE
nocobue / A.C. I'oponenckas; non pen. JI.A. Ilapurytunoit — M.: ®I'BHY
«VHCTUTYT coep)aHusi U METOI0B 00ydeHus», 2024. — 21 c.: ui.

CucrteMa OIIEHKH JOCTIKEHUHN TUIAaHUPYEMBIX MPEAMETHBIX pPe3yJbTaToB
OCBOCHHS YYEOHOTO TIpeMeTa « XUMUSD» : METOJUYECKHUE PEKOMEHAAINH /
[A.A. KaBepuna, M. I'. Cnactuna]. — M. : ®I'BHY «MHCTUTYT cTpareruu
pa3BuTHs oOpa3zoBaHus», 2023. — 55 c.: ui.

Xumust (6a3oBelii ypoBeHb). Peanuzauust tpedoBanuii ®I'OC ocHOBHOIO
oOurero oOpazoBaHus: METoAMUECKOe mocodue as yuurens / KaBepuna A.
A., ITnmuyruna I'.B.; mox pex. I'. B. Ilnuyrunoi. M. : ®I'BHY «HCcTUTYT
cTpareruu pazButus oopazoBanus PAOy», 2022. 81 c.: un

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoreka IJOK
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