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HosicHuTebHASA 3aNIMCKA
PaGouas mporpamma Kypca BHEYPOUHOI €ATENbHOCTH «XHUMHUS B SKCIIEPUMEHTAX U 3a7jauax» COCTaBlieHa
JUIs 8—KJIACCOB Ha OCHOBE IMOJIOKCHHI U TPEOOBAHMIA:
-erepalIbHOTO TOCYJaPCTBEHHOTO 00pa30oBaTEeNIbHOTO CTAaHIApPTa OCHOBHOTO OOMIEr0 00pa3oBaHUs
(yTBeprkaeH npukazoM MuHuctepcTBa npocBemieHus: Poccuiickoit @eaepanuu ot 31 mas 2021 1. Ne 287);
-penepasibHOIl 00pa30BaTEIBHON MPOrPaMMbI OCHOBHOTO 001Iero oOpa3oBaHus (yTBEp>KICHA MPUKA30M
Munuctepcrsa npocseiienus Poccuiickoit @enepanuu ot 18 mas 2023 r. Ne 370).
[Iporpamma yzaensier ocoboe BHUMAaHHE BBIOJHEHHIO OOYYAIOIIMMHCS XHMHUYECKOTO SKCIEPUMEHTa —
71a00PaTOPHBIX OMBITOB U MPAKTHYECKUX PadOT, YTO MO3BOJMT UM Ha MPAKTHUKE M3YYUTh 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHYECKHX TIPOIECCOB, pa3BUTh MPAKTHUUYECKHE YMEHHUS U HaABBIKUM IUIAHUPOBAHUSA,
MOJITOTOBKH, IPOBEJCHUS, aHAIN3a W HMHTEPIPETALUU IOJYyYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YJIbTaTOB,
HAYYHUTHCS TIPUMEHSATH TEOPETHUECKUE 3HAHUS JUIS OOBSICHEHUS! XUMHUECKUX TPOILIECCOB, MPOUCXOASIINX B
TOM UHCI€ B CHTyal[UsIX > KU3HEHHOTO Xapakrepa. (CO3HAHHOE  BBHINOJHEHHE XUMHUYECKUX
HKCIIEPUMEHTAIBLHBIX padOT CIOCOOCTBYET MOBBIIICHUIO MOTHBAIIMH K U3YUECHUIO XUMHH.
[TporpamMmMoii MpeaycMOTPEHO TakKe pemieHre O00ydJarolmIMMHUCS KaueCTBEHHBIX M KOJMYECTBEHHBIX 3a7ad
Pa3NUYHBIX THIIOB W YPOBHEH CIOXHOCTH, B TOM 4YHCIE OJIMMIIHMAIHBIX. BBHIMOIHEHUI0 XUMHUYECKOTO
HKCHEPUMEHTA U PEIICHUIO 3aj7ay 005S3aTeNIbHO JOJDKHO IPEAIIeCTBOBATh 3HAKOMCTBO OOYYarOIIUXCS CO
CBSI3aHHBIMH C HUMU DJIEMEHTaMH COACPKAHMUSL.
[IporpaMmMa Kypca BHEYpPOUHOM JA€ATEIbHOCTH «XHUMHSIBIKCIIEpPUMEHTaxu3agadyax» Oyner BocTpeOoBaHa
00yYaroImuMHCs, KOTOpPble MOTUBUPOBAHBI K OCO3HAHHOMY BBIOOPY Mpod)eccuii, CBI3aHHBIX C MPHUMEHEHUEM

XUMHYECKHX 3HAHUM.

Hean 1 3a1a4n Kypca

Heap mporpammsl — o0OecnedynTh WHAUBUAYaIbHBIE MOTPEOHOCTH OOYydaIOIUMXCS B U3YYEHUH XMMHUU B
YCIIOBUSIX, KOTJla y4eOHBIM IUlaH 00pa3oBaTelbHOW OpraHM3allMM NpeaycMaTpuBae TU3Y4YeHHE Y4eOHOTo

npeamMeTa «XUMHSD» TOJIBKO HA 0a30BOM YPOBHC.

[Mpemmaraemast [IporpamMma yYHMTBIBa€T TICHXOJIOTO-TIEAATOTHYECKHE OCOOCHHOCTH COOTBETCTBYIOIICH
BO3pacTHON KaTeropuu oOydvaromuxcs. Ee ocBoeHne crmocoOCTBYeT pa3BUTHIO Y 00yYaIONINXCSl HHTEpeca K
U3YYEHUIO XUMHUH U chepaM AesTeNbHOCTH, CBS3aHHBIM C XHMHEW, MOTHUBAIlMM K OCO3HAHHOMY BBIOODY

COOTBETCTBYIOLIETO MPOMUIISL U HANIPABIEHHOCTH JallbHEHIIIEro 00y4eHusl.

N3yuenune kypca HanmpaBieHO Ha (HOPMUPOBAHKUE Y OOYIAFOIIIUXCS:

-CHCTEMBl XMMHYCSCKNX 3HAHHM KaK KOMIIOHCHTA eCTeCTBeHHO'HaquOﬁ KapTUHBI MHpPaA, KaK OCHOBBI JIA

MOHUMAaHUS XUMHUYECKON CTOPOHBI SIBJICHUN OKPY>KAIOILIEro MUPa;



-MHTepeca Ha MPOJI0DKCHNE 00yUeHHS Ha YPOBHE CPEAHEro o0Iero oopa3oBaHusl.

B paMKax p€IICHNA OCHOBHBIX 3a1a4 HpOFp&MMBI JOJIDKHO OBITH 0OO€eCIIEUeHO:

-proOIIeHNe 00yJarOIUXCS K CAMOCTOSTEIbHOW MO3HABATENILHON M UCCIIEI0BATEIBCKON AEATEIbHOCTH, K

Hay4YHbIM MCTOAAaM ITO3HAHUA,

-(opmupoBaHue y 00y4aromuxcs MOTUBALMY K U3YUYCHHUIO XUMUU;

-popmupoBanue y oOyuaromuxcs yMEHHH OOBSICHATh U OLICHUBATh SIBICHUS OKPY’XKAIOIIEro MHUpA,
UCIOJb3Yys 3HAHUS U OIBIT, NOJYUYEHHbIE NPU M3YYEHUU XMUMMHU, IPUMEHSTh UX IPU PEUIeHUU IpoOieM B
IIOBCEIHEBHOM JKM3HU U TPYAOBOM JEATEINBHOCTH;

-0CO3HaHUE OOyYaroIIMMHUCA IIEHHOCTM XMMUYECKMX 3HAHUM B JKU3HU YEJIOBEKA, IOBBIIIEHUE YpPOBHS
9KOJIOTUYECKON KYJBTYpbl, HENPUATHE ACUCTBUM, INPUHOCIIIMX BpEJ OKPYKAKOIIEH Cpefe U 310pOBBIO
JIIOJICH;

-npruodpeTeHre 0OydarOIIMMUCS OIbITa CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHLUIN),
HEOOXOIUMBIX JUIS PA3JIMYHBIX BUIOB JICATEIIHOCTH.

Mecto Kypca B 06pa30BaTeJ'[bHOM mpouecce

HporpaMMa Kypca «XuMHs B OKCIICPUMCHTAX MW 3aJla4ax» pacCUuTaHAa Ha pCaIrU3allUi0 B TCUCHUC 17
yLIe6HBIX 4JaCoOB B paMKax BHeyquHOﬁ JACATCIIBHOCTHU B 8—x Kiaccax. Kpr MOXKET OBITh HCIOJIb30BaH HJIA
O6OFaIII€HI/I$I 0a3oBoro KypCa XUMHH ITPAKTUKO-OPUCHTHUPOBAHHBIM COACPIKAHHUEM KW AKTHUBHBIMH BHIaMU
JCATCIIBHOCTH 06yl1a101111/1xc;1. HporpaMMa ABJICTCA COACPKATCIBHBIM U METOAUYCCKHUM OPHUCHTHUPOM JJIA

COCTaBJICHMS II€JaroraMmm pa6oqnx nporpamm.

[Iporpamma Kypca BHEYpOYHOM JAESATENBHOCTH «XHUMHS B 3KCHEPUMEHTaX M 3a/adax» HalpaBieHa Ha
JOCTH)KEHHE Pe3yJbTaTOB, KOTOPHIE JOMONHSIOT W YIIyOonsioT chOopMyIupOBaHHBIE B (eaepaabHOM
paboueii mporpamme 1Mo ydeOHOMY mpenmery «Xumus» (0a30BbIM YPOBEHB) TpeOOBaHUS K MPEIMETHBIM

pe3ysbTaram.

JleATenbHOCTh  OOydalomMXcsi — MPEIyCMaTpUBacT  aKTUBHOCTH M CaMOCTOSITENIBHOCTh,  COYETaeT
WHIMBUYAIbHYIO U TPYNIOBYIO (hopMbl paboTsl. CTPyKTYpHpOBaHHE TEMATHYECKOTO IJIAHUPOBAHUS B
[IporpaMMe COOTBETCTBYET MOPSAIKY H3yUEHHUsS Pa3/IejoB U TEM XHMMHUU Ha 0a30BOM YPOBHE B OCHOBHOM

IIKOJIE U 00ECIeurBaeT TEM CAMbIM ITPEEMCTBEHHOCTh YPOUHOU U BHEYPOUHOU JESITETbHOCTH.

[IpemuioskeHHBIE AIIEMEHTHI COAEP)KaHUS U BUJIbI IEATEIHOCTH MOTYT ObITh KOHKPETU3MPOBAHBI C YUETOM
MH/IMBUYaIbHBIX 3alpOCcOB oOydarommxcs. Pacmmpenue cojepkaHus UM BUIOB JCSITEIBHOCTH CBSI3aHO C
BO3MOYKHOCTBIO ~ BbIOOpa  IeJaroroMpa3jinyHbBIXBAPHAHTOBYYEOHO-METOIMUECKOr000eceueHUsIKypca,a

TaK)Xe C CYIIECTBYIOIIMMH YCIOBUSIMH LIKOJIBHON HHPOPMAIIMOHHO- 00pa30BaTENIbHOMN CPEIbl.



INanupyemble pe3yabTaThl 0CBOCHHSI Kypca BHEYPOUYHO¥ JeATeTbHOCTH
«XUMHS B IKCIEPHMEHTAX U 321a49aX»
Peanuzarus nporpaMMbl Kypca BHEYPOUHOM JCSITEIFHOCTH « XHMUs B SKCIICPUMEHTAX U 3a/1a4ax» HalpaBlicHa
Ha obecrieueHne JOCTHKCHUA 06y‘-IaIOH_[I/IMI/ICSI JINYHOCTHBIX, MCTAIPCAMETHBIX n IpCAMETHBIX
00pa3oBaTENbHBIX PE3YIIHTATOB.
JIMUHOCTHBIEPE3YJIBTATBI:

1) MarpuoTHUeckoe BocHUTAHME:

— HPOSABIICHUC NEHHOCTHOI'O OTHOHICHUSA K OTCUCCTBCHHOMY KYJIbTYPHOMY, HAYUYHOMY U

HCTOPUYCCKOMY HACJICUIO,

— TIOHMMAaHHE 3HAYCHUS XHMHUUYECKOM HAayKH U TEXHOJOTHH B JXW3HU COBPECMECHHOI'O

oOuiecTBa, B pa3BUTUN SIKOHOMUKH Poccuu u cBoero peruoHa;
2) rpasaancKoe BOCIUTAHHE:

— CTpEeMIIEHHE K B3aMOIIOHMMAaHHUIO U B3aMMOIIOMOIIY B Mpoliecce yueOHOil BHEy4YeOHOM

JIeITECIIbHOCTH;

- FOTOBHOCTBOHCHHB&TLCBOCHOBG,Z[CHI/IeI/IHOCTynKI/ICBOI/IXTOBapI/IH_Ieﬁ C MMO3UITHHU

HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHMSI ITOCIEACTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

— MHPOBO33PEHYECKHE TPEACTABIEHUS O BELIECTBE M  XMMHMYECKOM  PEaKLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKd M HEOOXOJUMBbIE ISl MOHUMAHUS
CYILIIHOCTH HAayYHOU KapTUHBI MUDA;

— OCO3HAaHHUE ILIEHHOCTH HAYYHOTO MO3HAHMS JUIsl Pa3BUTHUS KaXKJIOTO 4eJIOBEKa, POIH U
MECTa XMMHUYECKOH HAyKHM B CHCTEME HAyUYHBIX IPEJICTaBICHUH O 3aKOHOMEPHOCTSAX Pa3BUTHUS
IIPUPO/IbI, B3aUMOCBSI35X UEIOBEKA C IPUPOJIHON U TEXHOJIOTMYECKON CPEoH;

4) pocniuTanue KyJIbTYPbI 310POBbS:

— OCO3HAaHUE IIEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0POBbIO,

yCTaHOBKA Ha 37I0POBBI 00pa3 KU3HHU;

— OCO3HaHHE HEOOXOIMMOCTH COONIONEHUS TpaBMJI OE30MAaCHOCTH MpH OOpaleHUH C

XHUMHUYCCKUMH BE€IICCTBAMU B yqe6HLIX N )XU3HCHHBIX CUTYyallUiaX;

5) TpynoBoe BocnuTanue:



— (QopmMupoBaHUEe IIEHHOCTHOTO OTHOIICHUS K TPYJAOBOM JEATEIHHOCTH KaK €CTECTBEHHOU
NOTPeOHOCTH 4YeJIOBEKa M K HCCIIEAOBATEIBCKOW NEATENFHOCTH KaK BBICOKO BOCTPEOOBAHHOW B

COBPEMEHHOM O6H.[CCTBC;

— Pa3BUTHEC UHTEPECA K HpO(beCCI/IHM, CBA3aHHBIM C XPIMPIeﬁ, B TOM 4YHCJIC K HpO(beCCI/IﬂM

Hay4yHOU ceppl, 0cO3HaHNE BO3MOKHOCTH caMOpealn3alii B 3Toi cdepe;
6) sKkosl0ruYeckoe BocnUTAHHE:

— OCO3HAaHUE HEOOXOJMMOCTH OTHOIICHHUS K MPUPOAC KaK MCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHUS;

— TPUOOPETEHUE ONBITA TUIAHUPOBAHUS MOCTYIIKOB M OIIEHKU MX BO3MOYKHBIX MTOCJIECICTBHI
JUTSL OKPY>KaroIei cpebl;

— CIMOCOOHOCTh MPHUMEHSTh 3HAHUS, MOJTy4YaeMble NMPU U3YYCHUH U XUMUH, I PEUICHHS
3a]1a4, CBA3aHHBIX C OKPYKAIOIIEH CPeIoif;

— AKTHBHOE HENIPUATHE IECHCTBHUM, IPUHOCAIIMX BPEJ OKPYKAIOIIEH Cpele;

— TOTOBHOCTbB K Y4aCTHIO B HpaKTquCKOﬁ ACATCIIBHOCTH 9KOJIOTHYECKOH HaIIpaBJICHHOCTH.

METANPEIMETHBIEPE3YJ/IbTATBI
Ilo3naBaTebHBbIE YHMBeEPCAJIbHbIE Y4eOHbIe el CTBUS

ba3zosvie nocuueckue oeticmeusi:

— PACKphIBaTh CMBICT XHUMHYECKUX TIOHATUN (BBIACIATHUXCYIIECTBCHHBIC MPU3HAKH,
YCTaHABIUBATh B3aWUMOCBS3b C APYTUMU TOHITHSIMU);

— aHaJU3UpOBAaTh, CpaBHUBATb, 0000111aTh, BBIOMpATh OCHOBaHMS
JUTS KTacCU(DUKAIMN M CUCTEMAaTH3aIMA XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKITUi;

— yCTaHaBIUBAaTh MIPUYUHHO-CJIEICTBEHHBIE CBSI3H MEXITY oOBeKTaMu

W3Y4CHHS,;

— CTPOUTH JIOTUYECKHE pacCykAeHUs (MHAYKTUBHbIE, EAYKTUBHbIE, 10 aHAJIOTUN);

— mpeaiaraTb KpUTEPUU BBISBIISITH OOIIME 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B U3y4aeMbIX

nmponeccax M SABJICHUAX,

— JleNaTh BBIBOJBI U 3aKIIOUEHUS; IPUMEHATH B MPOIlecce O3HAHUS TMOHATHUS (TIPEeIMETHBIS
u MeTarpeAMETHBIE), CUMBOJIMYECKHUE (3HaKOBBIE) MOJIETIH,
HCIIOJIE3YEMBIEBXUMUU,TIPE0OPa30BBIBATHMO/ICIbHBICTIPEICTABICHU I (XUMIUUECKUN 3HaK,

XuMHueckas popmysa, ypaBHEHHE XMMHUECKOM peaklin) Mpy pelIeHNH Y4eOHBIX 3a/1a4;

— XapakKTEpHu30BaThb U3ydaCMbIC XMMHUUYCCKHE BCUICCTBA U XUMHUUYCCKUC PCAKIUU C YUETOM

MOJICIIbHBIX TPEICTABIICHUMN.



Basoevie uccredosamenvckue oelicmeust.

— HpI/IMCHHTBMGTOI[I)IHayLIHOFOHO3HaHI/I$IBCHIGCTBHHBHGHHﬁHaSMHI/IpI/ILIeCKOMI/ITeopeTI/I‘ICCK

OMypOBHHXByqe6HOﬁH03HaBaTeHBHOﬁH HpOeKTHO-HCCHCHOBaTCHBCKOﬁ JACATCIIBHOCTH,

— aHAJIM3UPOBATh (aKThl, BBIBIATE U (OPMYJIHUPOBATH MPOOJIEMY, ONPENCNATh IEIb U
3aja4H, COOTBETCTBYIOIIIUE PEIICHHIO pOOJIEMBI; npeiarath OIUCATEIHHYIO
WIHOOBSICHUTEIIbHYIOTUTIOTE3YHOCYIIIECTBIIATHEECITPOBEPKY ; TPOBOAUTEU3MEPEHUST  HEOOXOIUMBIX
MapaMeTpoB, BBIUMCICHUS, MOJACIUPOBAHUE, HAOMIOACHHUS M OKCIEPUMEHTHI (peallbHble U
MBICJICHHBIC), CaMOCTOSTEIBHO IPOTHO3HPOBATH PE3YJIbTaThl, (HOPMYyJIMpOBaTH OO0OOIICHHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEACHHOTO OIBITA, UCCIICAOBAHUS, COCTABIIATh OTYET O MPOJCIaHHON
pabore.

Paboma c unghopmayuert:

— OpPUCHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHPOpPMANUU (HAYYHO- TOIMYJIspHAs
JUTEpaTypa XUMHUYECKOTO COJIEpIKaHHUs, CIIPAaBOYHBIC TTOCOOUS, pecypchl HTEepHETA);

— aHAIM3UPOBaTh HMH(MOPMAIIMIO W KPUTUYECKHA OLCHUBATh €€ JOCTOBEPHOCTh H
HEMPOTUBOPEYUBOCTh, OTOMPATh M HMHTEPIPETUPOBATh HH(DOPMAIUIO, 3HAYUMYIO I PEUICHHUS

y4ueOHOM 3a/1auu;

— MPHUMEHATh PA3IUYHbIE METOJbl ,MHCTPYMEHTHI M 3ampochl HpU IMOUCKE U OTOOpe
MH(}OpPMallMU UM JTAHHBIX U3 UCTOYHUKOB C YUYETOM MpPEI0KEHHONW YUyeOHOH 3a/1auu U 3aJJaHHbIX
KpUTEPUEB;

— BbIOMpaTh, AHAJIM3UPOBATh, CHCTEMATU3UPOBATH W MHTEPIPETUPOBATH HH(OpMAIUIO
pa3IMYHbIX BUJIOB U (OpM HpeACTaBiIeHUs (CXEeMBbl, rpaduKy, JUarpaMMsbl, TaOIUIbI, PUCYHKH U
apyrue Gopmbl);

— MHCMOJNb30BaTh HAy4YHBIA SI3bIK B KayecTBe CpeAcTBAa pabOThl C XMMHYECKOM
uHpopmalei;

— TMPUMEHSATH 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBUaTypbl, HOMEHKIATYPY, UCIIOJIb30BATh

n HpeO6p330BBIBaTB 3HAaKOBO-CUMBOJHNYCCKUEC CPCACTBA HAT'TIAHOCTH.

KoMMmyHuKkaTHBHBIC yHHBepcaabHbIe y4eOHbIE 1eHCTBHA:

— HNPCACTaBIATH IMOJYUYCHHBIC PE3YJIBTAThI O3HaBaTEIbHOU ACATCIIBHOCTU B YCTHBIX H
MUCHMEHHBIX TEKCTaX;

— myOaMYHO BBICTYTIAaTh c npe3eHTaImen pe3yabTaToB BBITTOJTHEHHUSI
XUMHUYECKOTOIKCIIEpUMEHTA(MCCIIeIOBATEIHCKONIa00paTOPHONUITUITPAKTHIESCKOM paboTHI,

y4eOHOTO0 MPOEKTa);



— B Xxoje aumanora W (WIHM) AWCKYCCHM 33J]aBaTh BOIMPOCHI MO OOCYKTaeMOW TeMe H
BBICKA3bIBATH nacu, (bOpMy.TII/IpOBaTB CBOU MMPCAJIOXKCHUA OTHOCUTCIIBHO BBIINTOJIHCHUA
MpeJIOKEHHON 3a1a4H;

— IUIAHUPOBATH OPTraHU3AIUIO0 COBMECTHON PabOThI, OMPEIENIATH CBOIO POJib, PACIpPEAesiTh
3aJ1auy MEX1y 4ICHaMH TPYIIIbI;

— BBIIIOJIHATH CBOIO YaCTh pabOThl, KOOPIAUHUPOBATH CBOU JIEHCTBUS C JEHCTBUSAMHU JPYIHX
YICHOB KOMAaH/bI, OIIPCACIIATE KPUTCPHUU MO OLCHKC Ka4uCCTBA BBITTIOJTHEHHOM paGOTbI;

— peuIaTbBO3HUKAIOUIMENPOOIEMBbIHAOCHOBEYYETA0OIIMXUHTEPECOBUCOTIACOBAHUSATIOZULIN
i1,y4acTBOBAaTbBOOCYKICHIUH,00MEHEMHEHUAMU,

«MO3I'0OBOM HITYPME» U APYTUX (1)OpMaX B3aMOJICHCTBHUS.

PerJIHTI/IBHbIe YHUBEPCAJIIbHBIC yqeﬁnble JaeicTBUsI:

— CaMOCTOATENBHO BBIOMpPATh CIIOCOO pelleHus ydeOHOU 3a1auM (CpaBHMBATh HECKOJIBKO
BapHUaHTOB peLeHus, BBIOUPATh Haubosee HOIXOASIIHH c yueToM
CaMOCTOSITENIbHOBBIJIETICHHBIXKPUTEPHEB ), [IJITAHUPOBATHCBOIOPAOOTYIPUPEIIEHUN  Yy4eOHOW  WIIU
HCCIICIOBaTEIbCKOM 3a1a9H;

— HAa OCHOBE IIOJYYEHHBIX pE3YyJbTaTOB (POPMYJIUPOBAaTH O0OOOIIEHUS U BBIBOABI,
IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOLIECCOB;

— COOTHOCUTb CBOM [J€HCTBUS C IUIAHUPYEMBIMM DPE3yJbTaTaMH, OCYIIECTBIATh
CaMOKOHTPOJIb 1€ATEIbHOCTH;

— KOPPCKTUPOBATHL CBOKO JACATCIIBHOCTD HA OCHOBE CaMOAdHaJIn3a U CAMOOLICHKH.

NHNPEIMETHBIEPE3YJ/IbTATBI

K  konmy  oOyuenus B 8 KJacce  IPEIAMETHbIE  pe3yJbTaThbl U3y4YeHHsd  Kypca
BHEYPOUYHONAEATEIbHOCTUC X UMHUABIKCIIEPUMEHTAXU3a/1a4aX» JOJDKHBIOTpaXXaTh  COOPMUPOBAHHOCTh Y

o0yyaromuxcs yMeHui:

— PAcKpBIBaTh CMBICII OCHOBHBIX XWMHYECKHX TOHSTHH: aTOM, MOJIEKyJa, XUMUYECKUN
AIIEMEHT, MeETajlsl, HEeMeTall, aJUIOTPONus, IMPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMEChH
(ogHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEIbHAsI aTOMHAas M MOJIEKYyJIIpHas macca,
KOJMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJS XUMHUYECKOrOo D3JIEMEHTa B
COCTMHEHUH, MOJSIPHBIH 00BEM, OTHOCUTENbHAS IJIOTHOCTH Ta30B, OKCHJ, KHCJIOTa, OCHOBaHUE,
coiib, aM(OTepHbI OKCcHUI, aM(POTEpHBIH TUAPOKCUZ, XUMHUYECKas peakius, Kiaccupukaius

peaxkuii: peakuuucoeIMHEHNS,peakInupa3IoKeHs, peaklini3aMellieHus,peakiiInioOMeHa, 3K30- U



SHJIOTEPMHUUYECKHE PEaKIMH; TEeIUIOBOH 3((EeKT peakuuu; sapo aroma, IEKTPOHHBINA CIIOH atoma,
aTOMHas opOuTanb, pajguyCc aToMa, XMMHUYECKas CBsI3b, NOJSPHAs M HEMOJsIpHAs KOBaJCHTHAs
CBs3b, MOHHAsI CBA3b, MOH, KAaTHOH, aHHOH, PacTBOp, MaccoBas J0Ji1 BemlecTBa (MpPOIEHTHAS
KOHLEHTpalusi) B  pacTBOpe,  MOJspHasT  KOHLEHTpalus  BEIIeCTBA B PacTBOPE;
AJIEKTPOOTPULIATEIBLHOCTh, CTEIIEHb OKHCIIECHUS, OKHUCIUTENN M BOCCTAHOBUTEIM, OKHUCIEHUE U

BOCCTAaHOBJICHUC, OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIUH, METO/ JICKTPOHHOI'O 6ancha;

— WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKHMX IOHSATHMM M IPUMEHATH 3TH
MIOHSITHS IIPU OIIMCAHUM BEILECTB U UX IPEBPAILECHUN;

— HWCIOJB30BATh XHUMHYECKYIO CHMBOJUKY JJISi COCTaBJICHHS (OPMYJT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUI;

— ONpeAessTb  BAJEHTHOCTb  aTOMOB  3JIEMEHTOB B  OMHAapHBIX  COCIUHEHHUSX,
CTENEHbOKHCIEHUAIEMEHTOBBOMHAPHBIXCOETNHEHUSX, IPUHA/ITIC)KHOCTHBEIIECTB K
OTIpeNIeJICHHOMY KJIacCy COEIMHEHHH 1Mo (opMyiam, BHIbI XUMHUYECKOW CBS3HM (KOBAJICHTHOW WU
MOHHOM) B HEOPraHUYECKUX COCTMHEHUSX;

— PacCKpbIBaATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB, MOCTOAHCTBA

COCTaBa,HepI/IOI[I/I‘lCCKOFO3aKOHaI[.H.MeHI[eJ'IeeBa,aTOMHO'MOJICKYJ'ISIpHOI\/'ITCOpI/II/I, 3aKOHa
ABoraz[po n €ro CHCHCTBHﬁ, np eI[CTaBJ'IeHI/Iﬁ 0 HAYyYHBIX METOAax
MO3HAaHHA,BTOMYHNCICOKCIICPUMCHTAJIbHBIXUTCOPETUIUCCKUXMETOAAXUCCICAOBAHNUABCIICCTB n

HN3YUYCHUSA XUMHUYCCKUX peaKHI/IfI;

— JIEMOHCTPUPOBATh IIOHUMAaHUE NEPUOAMYECKON 3aBHCHUMOCTH CBOMCTB XHMHUYECKHUX
DJIIEMEHTOB OT MX TnojokeHuss B llepuoanueckoil cucreme: ONUCHIBATBH XapaKTEpU30BaTh
tabmuunyo (opmy Ilepuoandeckoit cHCTEMBI XHMHUYECKUX JJIEMEHTOB: pa3ivyaTh IOHITHS
«rnaBHas nonarpynna (A-rpynmna)» u «mobounas noxarpynna (b-rpymma)y, «mainble mepuoab» u
«0oJIBIIME NEPUOJIBI», COOTHOCUTh 0003HAa4YEeHHUs, KOTOpble UMetoTcs B Tabmuue «llepuoguueckas
cuctemMa XuMuueckux 3nemeHToB .M. MenneneeBa», ¢ 4MCIOBBIMUA XapaKTEPUCTUKaAMH CTPOEHUS
aTOMOB XMMMYECKHX AJIEMEHTOB (COCTaB U 3apsi]l Apa,00IeeuncIOdIEKTPOHOB U pacipeeieHue

UX T10 3JIEKTPOHHBIM CIIOSM);

— OOBSICHATH CBSA3b IOJIOKEHUS 31eMeHTa B llepuoanueckoil cucteme ¢ pacnpeaeneHuemM
JIEKTPOHOB IO HEPreTUYECKHM YPOBHSM, MOJYPOBHAMHU OpOHUTAISIM aTOMOB IIEPBBIX YEThIpEX
HEPUOJIOB;

- KJIaCCI/I(bI/II_II/IpOBaTL XUMHUYCCKUC DJJICMCHTBI, HCOPraHUYCCKUC BCIICCTBA, XUMHYCCKUC

peakuu(Io YUCITy M COCTAaBY YYaCTBYIOUIMX B PEaKIIUH BEILIECTB, MO TEIJIOBOMY 3P QeKTy);

— XapakTepu3oBaTh (OMUCHIBATh) (U3UYECKHE W XHUMHYECKHE CBOWCTBA MPOCTHIX U



CJIOXKHBIX BCUICCTB: KUCJIOpOJ4a, BOAOPOda, BOAbI, O6IJ_II/IG XHUMHWYCCKUC

CBOICTBa OKCHJOB, KHCJIIOT, OCHOBaHHUHN H COJICI>'I, TCHCTUYCCKYIO CBA3b MCXKIAY HHMH, IIOATBEPIKAAs

[IpUMepaMu MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOLIUX XUMHUYECKUX PEaKIIHii;

— OIHUCBIBATH POJIb KHCJIOpOJda, BOAOPOJa M BOJAbI B IPHUPOAHBIX IIPOLECCAX, B KHUBBIX
opranu3sMax, HX J[PUMCHCHHUC B PAa3JIMYHBIX OTpaACIIX IMPOMBIINIJICHHOCTH, BO3MOXHOC

HCIIOJIb30BAHUEC B COBPCMCHHBIX TCXHOJIOTHAX,

— OOBSCHATH U IMPOrHO3HUPOBATH CBOICTBa B€IICCTB B 3aBHCHUMOCTH OT HMX COCTaBa H

CTPOCHUA, BO3SMOXHOCTH NPOTCKAHHUA XUMUYCCKHUX HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX,

— BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJSIPHYIO MAacChl BEIIECTB, MOJSIPHYIO
Maccy CMECH, MOIIbHYIO JOJI0 XHUMHYECKOrO »JJIEMEHTa B COEAMHEHHHU, MACCOBYIO JIOJIIO
XUMHYECKOT0 3JIeMeHTa Mo (popmysie coeMHeHUs, HaXOUTh MPOCTeiIIyo GopMyIly BEleCTBa M0
MacCOBBIM MJIM MOJIBHBIM JIOJIIM 3JIEMEHTOB, MAacCOBYIO JOJIO BEILECTBA B PAacCTBOPE, MOJISIPHYIO
KOHIICHTPAIIMIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUSIM XUMUUYECKOU PEaKIINH;

— pemiath pacyeTHbIE 3aJauyd MO0 W3Y4YaeMbIM TeMaM Kypca XUMHUHU Pa3IUYHBIX TUIIOB U
YPOBHS CIIO)KHOCTH, B TOM YHCII€ OJUMIIHAJHbBIE, BHIONpasi aieKBaTHYI0 (PU3UYECKYI0O MOJETb, C

HCIIOJIb30BaAHHUEM 3aKOHOB U q)OpMy.]'I, CBA3BIBAIOIINX q)HSH‘leCKI/Ie BCJINYHUHBI;

— MPUMEHATH OCHOBHBIE OIEpPAlMM  MBICIUTEIbHON JEATEIIbHOCTH: AaHajlu3, CHHTE3,
cpaBHEHHUE, 0000IIeHNe, CUCTeMAaTU3aIus, KiIacCu(UKaIlis, BbISIBICHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — ISl U3y4YEHUSI CBOMCTB BEUIECTB U XMMUUYECKUX PEAKIHI; €CTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS: HaON0/IeHUE, U3MEpPEeHHe, MOAEIUPOBAaHUE, SKCIIEPUMEHT (pealbHBIHUMBICTICHHBIN) —

JJI1 OCBOCHU A yqe6Hor0 COACPIKaHUS,

— PaCKpBIBATH CYHIHOCTH ITPOIIECCOB OKMCICHUA U BOCCTAHOBJICHUS, COCTABJIATh YPAaBHCHUA

MPOCTHIX OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUHN (METOIOM AJIEKTPOHHOTO OanaHca);

— YCTaHaBJIMBATb CBs3U MCXKOY pE€alIbHO Ha6J'IIOI[aeMI)IMI/I XUMHNYECKUMHU

SIBJ'IGHI/ISIMI/II/IHPOIIQCCaMI/I,HpOI/ICXOJISIHII/IMI/IBMaKpO-I/IMI/IKpOMI/Ipe,O6’I)$ICH$ITI)

IMIPUYNHBI MHOI‘006pa3I/ISI BCIICCTB, COOTHOCUTH XHUMHUUYCCKHUEC 3HAHUA CO 3HAHHUAMHU OPYTrUx y‘{C6HLIX

npeaAMCETOB;

— coOmonate TpaBmwia Oe3onmacHOM paboTel B JabopaTopu MPU  UCTOIB30BaHUU
XUMHUYECKOH TOCYIbl W OOOpYIOBaHUS, a TakKe NpaBuWia oOpalleHHs C BEIIeCTBAMHU B
COOTBETCTBUHM C MHCTPYKIUSMH BBIIOJHEHUS JTa0OPATOPHBIX OMBITOB W MPAKTHYECKUX PadOT IO
MOy YCHHUTO " coOupaHuIo ra3z000pa3HbIX BEIIIECTB (Bomopojia "
KHCIIOPO/1a),IPUTOTOBJICHUIOPACTBOPOB €  OMPENEICHHOW MacCOBOW 0Nl  pacTBOPEHHOTO

BCIICCTBA, PCHICHUIO SKCHCPUMCHTAJIILHBIX 3ada4 MO TEMC «OCHOBHBIE KJIACCHI HCOPTaHNYCCKUX



COCIMHEHHIDY;

— JIEMOHCTPUPOBAaTh BJAJCHUE OCHOBAMHM XHUMHUYECKOW TI'PAMOTHOCTH, BKJIIOYAOIICH
yMeHHe 0e30IacHOro OO0pallleHUsl C BEHIECTBAMHU, HCIOIb3YEMBIMU B IOBCEIHEBHOM JKHU3HU, a
TaK)Ke 3HaHUE MPaBUJI IOBEJCHUS B LIEIAX cOEPEKEHUS 3I0POBbS U OKPY KAIOLIEH Cpebl;

— YyYacTBOBaTh B MPOEKTHO-UCCIIEOBATEIbCKON AEATEIbHOCTH XHUMHUYECKOH U XHMHKO-

9KOJIOTHYECKOU HaIIpaBJICHHOCTH.

Coaep:xxaHue Kypca BHEYPOUYHOM 1eITeJIbHOCTH « XMMHUS B IKCIIEPUMEHTAX U 3aa4ax»

8 KJIACC

Pasznen l.HepBOHa‘laﬂbele XUMHUYECCKHC NMOHATHSA

Xumust — BakHasg 00JIaCTh €CTECTBO3HAHUS U HpaKTHLIeCKOIZ JACATCIIBHOCTH YCJIOBCKA. HpeZIMCT XUMHWU.
Ponp Xxumum B JXKU3HU 4YEIOBEKAa. XMMHS B CHUCTEME HayK. Tena u BCIICCTBA. duznyecKkue U XUMUYECKHUE
CBOMCTBa BCIICCTB. ArpeFaTHBIC COCTOsIHUA BCIICCTB. Ilonstue o TCOPCTUYCCKHUX W OMIIMPHYCCKUX
MGTOI[aXHO3HaHI/IﬂBCCTeCTBCHHBIXHaYKaX.Hpe[[CTaBJIeHI/IﬂOHay‘-IHOMHOSHaHI/II/I Ha OMIIMPUYCCKOM YPOBHC.

SI3BIK XUMUH.

Ilonstue o Merodax pa6OTH C XMMHUYCCKUMH BCHICCTBAMMU. O6OPYI[OBaHI/IC IIKOJbHOH XHUMHYECKOMN

J'Ia60paTOpI/II/I. HpaBI/ma 0e30ImacHoro 06pa1ueHI/151 C BCIICCTBAMH U J'Ia60paT0pHBIM O60py,HOBaHI/IeM.

Uucteie BemectBa M cMmecu. CriocoObl pazneneHusi cmeceil. OuucTka BemecTB. ATOMBI M MOJIEKYJIBI.

XHUMUYECKHUE AIEMEHTHI. [IpOCThIE U CIOKHBIEC BEMIECTBA.

Mertaiibl 1 HEMETAIUIBI.

Xumnyeckas ¢popmyna. OTHocuTeNnbHAs aTroMHasi Macca. OTHOcHUTENbHAsT MOJIEKYJIsipHast Macca. MaccoBas
JI0JISl XUMHYECKOI0 3JIeMeHTa B coeAiuHeHnH. HaxoxaeHnue npocteiieir ¢opmyJibl BelecTBa M0 MacCOBBIM

JOJISIM 3JICMCHTOB.

Komuuecto BelecTBa. MoJb. MOHHpHaH macca. Pacuetrsl mo (I)OpMYJ'IaM XUMHYECKHX COCIUHCHUM.
MO.HSIpHaSI Macca cMecu BellecTB. MoibHas 108 XMMHYECKOrO 3JIeMEHTa B coeauHeHuM. HaxoxxaeHue

npocreiien (opMyIibl BEIIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

XAMHUYECKass peakiusi M €€ NPU3HAKU. YCIOBUS NPOTEKAHUS XWMHYECKMX peakuuid. XHWMHYECKUE

YpaBHCHUA. THumer XUMHYECKUX peaKHHﬁ. PacueTsl Mo XUMHYECKUM YPaBHCHUSAM.

3KC7’lepuM€HmaJle0€ usydernue eeuecme U A6IeHULL:

® lI3yyeHue u onvucanue GU3NYECKUX CBONCTB 0OPA3II0B HEOPTraHMUECKUX BEIIECTB.

® [IpaBuma paboTel B JlabopaTopui H TpPUEMBI OOpameHus ¢ JadopaTOPHBIM



000pyI0BaHUEM.

® PasneneHue cMecel.

® OmmcaHue (bHSI/I‘ICCKI/IX CBOMCTB o6pa3u013 HEOPraHNM4YCCKUX BCHICCTB— MCTAUIOB U

HEMCTAJJIOB.

e HabOmoneHue GU3NIECKUX U XUMHUECKUX SIBIICHUM.

e HabmroieHue 1 onucaHue MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEeaKIIUi Pa3HbIX TUIIOB.
Pewenue pacuemnvix 3a0au mo GopMynaMm U ypaBHEHUSM XHMHUYECKUX PpEAKIUil pPa3IUYHOTO YpPOBHS

CJIOKHOCTH, B TOM YHCJIC OJIMMIIMAJHBIX.

Paznen 2.BaxuHeiilinenpeacTaBuTeIMHEOPTAaHMYECKUX BellleCTB

Bosnyx — cmech razoB. CoctaB Bo3ayxa. 3akoH ABoraapo. MoisipHblli 00beM Ta3oB. OTHOCHTETbHAS
IUIOTHOCTh Ta3oB. OrmpeneneHre OTHOCHUTENBLHOM MOJEKYJISIPHOM Macchl Tra3000pa3HOro BEIIEeCTBA I10

HM3BCCTHOM OTHOCUTEILHOM INIOTHOCTH. OOBEMHBIC OTHOIIICHHS ra30B IIpU XUMHUYCCKUX PCAKIHAX.

Kucnopon. Oxcunpl. Ilpumenenue xucinopona. CrocoObl MOIMy4YEHHs KUCIOpoJa B Jaboparopuu H

MMPOMBIIIJICHHOCTH. IlonsTue o KaTaJm3aTope. O3OH—aJ'IJ'IOTpOHHaH MOI[I/I(l)I/IKaI_II/ISI KucJjopoza.

TennoBoit 3(1)(1)61@ XUMHYECKOU peaknuuu, TCPMOXUMHUUYCCKUCYPABHCHHUA, 3K30- U OSHIAOTCPMHYCCKUC

peaKiuy.

Bonopon. Haxoxaenue Bogopoaa B mpupo/ie, Gu3ndeckue U XUMUUECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI

MOJIYyUCHU. IloHsTHE O KMCIIOTaX U COJIAX.

Bopna. ®usnueckue cBoiictBa Boabl. Bona kak pactBopurens. PactBopsl. HackiiienHsie "u
HEHACHIIIIEHHBIE pacTBOPBHI. PactBopumMocTh BEIIECTB B BOJE.
CriocoObl BBIp@KEHUS KOHIIEHTPAIMM PAaCTBOPOB: MaccoBas JOJII PACTBOPEHHOT'O BEIIECTBA, MOJISIPHAS

KOHIOCHTpAaIus. Pons PpacTBOPOB B IPHUPOJAC U B ) KU3HHU YCIIOBCKA.

XuUMHU4YEeCKHe CBOMCTBa Boabl. IloHsATHE 00 ocHoBanusax. Ilousrue o0 HHJUKATOpax. prFOBOpOT BOJbI B

pupoJie. 3arpsi3HEHNE MPUPOIHBIX BOJA. OXpaHa M OYMCTKA IPUPOAHBIX BOJI.

Knaccudukanmss Heopranmyeckux coemauHeHuil. Oxcunpl. Knaccubukamus OKCHUIOB: cojeoOpasyromue

(OCHOBHBIE,KUCIIOTHBIE,aM(POTEPHBIE) U HECOICO0PA3YIOIIHE.
@u3nuecKue U XapakTepHble XUMHUUYECKHE CBOMCTBA OKCUAOB. [lonyueHne okcruaos.

[TonsiTHEe O THIPOKCHUIAX — OCHOBAHHUSAX M KHCIOPOJCOACpKauX Kuciaorax. Kucimorel. dusudeckue u

XUMHYECKHE CBOMCTBA KUCIOT. [Tonmyuenne kuciot. KUCoThl B mpupoje, TPUMEHEHUE BAKHENIITUX KUCIIOT.



OcnoBanust. Kinaccugukaiysi OCHOBaHHIA: IIEJI04YM U HepacTBOpUMBbIe ocHOBaHUs. Lllenoun, ux cBoiictea u
crnoco0bl nonydeHusi. HepacTBoprMble OCHOBaHMsI, UX CBOWCTBA U CIOCOOBI MOJydeHHUs. AMGPOTEPHOCTb.

[TonsiTre 06 aM(pOTEPHBIX THAPOKCHIAX U MOJIyUYECHHUE.

Conu. ®uznueckue U XapakTepHble XUMHUecKue cBoiicTBa. Ilomyuenue coneil. I'eHeTnueckas CBsI3b MEXKIY

KJ1aCCaMH HCOPraHU4CCKUX COCIUHCHHI.

IKcnepumenmanbHoeusyueHue8euwecmeu s18J1eHULL:

® (O3HakoMJIeHHECcOOpa3aMu OKCHUIOBHOITMCAHNUEHX CBOMCTB.
® [lomyuenue,coOMpaHUEKUCIOPO/1a,N3yICHUEET OCBOMCTB.

® [lomyueHuencoOupaHueBoOAOPOA.

® Bs3anmoieCTBUEKUCIOTCMETAIIAMH.

® [IpurorosieHue pacTBOpPOB c OIpPEAEIICHHOU MacCOBOM JI0JIeH

PAaCTBOPCHHOI'O BCIICCTBA.

® OnpeneneHnepacTBOPOB KUCIOTHILEIOUYEN CIIOMOIIBIOMHINKATOPOB.
® PeakiusHeNTpaIu3almy.

® BisaumopeiicTBuepactBopacepHoiikucioTsicokcugommenu(Il).

® [lonyuyeHneHepaCTBOPUMBIXOCHOBAHUNUN3YYEHUEUXCBOCTB.

® BrITeCHEHHEOJHOTOMETAUIaAPYTUMHU3PACTBOPACOIIH.

® BzauMoaelCTBUETrHIPOKCHIAIIMHKACPACTBOPAMUKHCIOTUILETIOYEH.

® Pemienne OKCIICPUMCHTAJIbHBIX 3a1a4 3(0) TEMEC «OcHOBHBIE KJ1aCChI

HCOPTraHNYCCKUX COCIUHEHHI.

Pewenue 3a0au ¢ WCHOJB30BAaHHEM HOHATHH«MAcCCOBas A0JI1 BCHICCTBA B PaCTBOPCH,; «MOJApHaAA
KOHIOCHTpalusAa», C UCIIOJIb30BAHUEM KPUBLIX PACTBOPHUMOCTH. Pemenne PaCUCTHBIX 3a4a4 IO YpPaBHCHUAM

XUMHNYCCKHUX peaKLII/Iﬁ Pa3HbIX THUIIOB U ypOBHCfI CJIOKHOCTH, B TOM 4YHUCJIC OJHUMIIMAJIHBIX.



Pasznen 3.Ilepunoguyeckuiizakon u Ilepmoguyeckasi cucreMa XHMHYECKHX JIEMEHTOB
A.NA. MenneneeBa. Crpoenne aroMoB. XumMH4Yeckass  CBs3b. OKHCIHUTENbHO-
BOCCTAHOBUTE/IbHbIC PEAKIMH
[lepuonnueckuit 3axkon [[.M.MenneneeBa. Crtpoenue aromoB. CocTtaB aTOMHBIX sjaep. W3ortormsl.
PannoakTHBHOCTE. DJIEKTPOHBI. DIIEKTPOHHAS OpOUTANIb. DHEPreTHYECKHE YPOBHH U TOIYPOBHU aToma: S-,
p-, d-opOuTanu. DIeKTpOHHbIE KOHHUTYPALMU U AIEKTPOHHO-Trpaduueckre GopMysibl aToMOB. DH3HIECKHi
CMBICII TOPSIIKOBOTOHOMEpPa,HOMepanepruogaurpynnbaeMenTa. CTpoeHnesIeKTPOHHBIX 000JI0YeK aTOMOB
nepBbix 20 xumuueckux aneMeHToB Ilepumonmueckoir cuctemsl (.M. MenneneeBa: pacnpeneineHue
ANEKTPOHOB IO DHEPreTUYECKUM YPOBHSM, TOAYPOBHSAM U opoOurtansM. DOuU3HUECKUH  CMBICI

HepI/IOI[I/I‘leCKOFO 3aKOHa.

3aKOHOMCpHOCTI/I HU3MCHCHUA paauyca aTOMOB XUMHNYCCKHX 3JICMCHTOB, MCTAJIMYCCKHUX u
HEMETAJNIMYSCKNX CBOMCTB IIO I'pynmaM W 1OC€pUOLAAM. HM3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB
COG[[I/IHGHI/Iﬁ XUMHUYCCKUX JJICMCHTOB B IICPUOJAAX W I'PYIIIIax. XapaKTepI/ICTI/IKa XHUMHUYCCKOro 3JIEMECHTA I10

ero noJjioxkeHuto B [lepuoanueckoit cucreme /.M. Menneneena.

3HaueHHuE HepI/IOI[I/I‘ICCKOFO 3daKOHa " HepnonnquKoﬁ CUCTCMbI XMMHUUYCCKUX JJICMCHTOB JId PAa3BUTHUA

Hayku U nipakTuku. J.M1.MenaeneeB—y4eHsplil U TpakJJaHKH.

BHCKT'pOOTpI/IHaTeJIBHOCTI) XHMHYECKHX DJIEMCHTOB. XHMHUUYECKas CBS3b. BI/I}II)I XHMHYSCKOM CBSI3U:
KOBAJICHTHAA IIOJIApHAs CBA3b, KOBAJICHTHAA HCTIOJIAPHAA CBA3b, MOHHAA CBA3b. MexaHu3MBbI O6pa30BaHI/I$I

KOBQJIEHTHOM Y MOHHOM CBS3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (OpMyIIbl BetiecTB. KaTHOHBI M aHUOHBI.

KpI/ICTaJ'IJ'II/I‘leCKI/IC u aMopchLIe BellleCTBA. [ HIIBI KPpUCTATNIMYCCKUX PCIICTOK: HNOHHAs, AaTOMHas,

MOJICKYJISIpHAd U UX XapaKTCPHUCTHUKHU.

Crenenp oxucnenus. OmnpeneneHue CTENEHEW OKHUCIEHHS aTOMOB B OWHApHBIX COEIUHEHUSX.
OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peaxuu. Cocrasnenne YpaBHEHHUN OKHCJIUTENBHO-

BOCCTAaHOBHUTCIIBbHBIX peaxunﬁ " paCCTaHOBKA B HUX KO3(I)(I)I/II_II/ICHTOB MCTOJOM 3JICKTPOHHOTO Oaanca.

3Kcnepumeumaﬂbﬂoe usydernue eewecme u SAGNIeHULL:

e (OsHakoMJeHHE ¢ OOpa3lnamMM METaIOB M HeMeTalioB. MoJennpoBaHUE CTPOEHUs

MOJIEKYJI PU TIOMOIIIY PUCYHKOB, MOJIENIEH, JJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.

° OHBITLI, HINTIOCTPUPYIOIIUEC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIINN.

Pewenue pacuyemHsblx 3a0a4 10 (I)opMleaM U YPAaBHCHUAM XUMHWYCCKUX peaKI_II/Iﬁ PAa3HBIX THUIIOB U ypOBHCfI

CJIOKHOCTH, B TOM YHCJIC OJIUMIIMAJHBIX.






TemaTu4yeckoe MIIAHMPOBAHUE

8 KVIACC
HaumeHoBaHue
Ne pa3ieJIoOBUTEMKYypca KounuectBo ®opma padoTbl/XapaKTepUCTHKA
. IIporpammHoeconep:kanue
n/n BHEYPOYHOI 4acoB JeSITeJIbHOCTH 00y4A0IIUXCH
IesATeJIbHOCTH
Paznenl.llepBoHayanbHbIeXUMUYECKHETIOHITHS
1.1 | Xumus—BaxkHas o0iacThb 1 XuMHUsT — BakHas 00JIaCTh €CTECTBO- | BulnoineHue meopyeckux 3a0anuil, PacKpbIBAIOLIUX
€CTECTBO3HAHUSA 3HAHUAUIPAKTHIECKONAEATEIBHOCTH pOJIb XMMHH B NPUPOJAE U KU3HU YEIIOBEKA, €€ CBI3BC
Y MPAKTUYECKOU YEJIOBEKa. JIPYTrUMH HayKaMHu.
JIESITENBHOCTH YEIOBEKA [IpaBunabe3zomacHoTO000paIeHHsIC IIpogedenuesxcnepumenma:
BEIIECTBaMU u abopaToOpHbIM | ¢ U3yyenne M onHMcaHue (DU3MYECKUX  CBOWCTB
000pyIOBaHUEM. 00pa3IoB HEOPraHUYECKHUX BEIECTB.
HucreieBeniecTBancMecH e [IpaBmia pabGoTel B JIAOOpPATOPUHM W  NPUEMBI
oOparnieHus ¢ 1a00paTOPHBIM 000PYTO0BaHUEM.
¢ Paznenennecmecent
1.2 | BemecTBa U XUMUYECKHE 1 ATOMBI,  MOJIEKYJbl,  XHUMHUYecKHe | BrisiBneHuepaznuuuitmexaypu3ndyecKuMu 51

peakuuu

aNIeMeHTHl. BeliecTBa MOJEKYIIpHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHHUSI.
Xumuaeckas Gpopmyiia.
OTHOCHUTEIbHAS aTOMHAs Macca.
OTtHOcCHUTENBHASIMOJIEKYJISIPHASIMACCA.
MaccoBas JIOJISt XHMHYECKOTO
aJIeMEHTaBcoeauHeHNH. KommuecTBo

BemrecTBa. MomspHasMmacca. PacueTst

XAMHWYECKUMU SBICHUSMHU.

Pacno3naBanne hU3NIECKUXUXUMUIECCKUXSIBIICHHH.
OmnpeneneHue TPU3HAKOB XUMHYECKHX PEAKIIHH,
YCIOBUM UX MPOTEKAHMUS.

PaccranoBka k03(HUIIMEHTOB B cXeMaX XUMHYECKHUX
peaKIumi.
[IpoBeneHueBbIUMCICHUUTIOPOPMYIAMUYpaB-

HeHHHMXHMquCKHXpeaKHHﬁ.
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MoOpMyJIaMXUMUYECKUX  COCIMHEHHUH.
MonsipHas Macca CMECH BEIIECTB.
MonpHas O0as XHMHUYECKOTOdJIeMEHTA
B COCJIMHECHUH.

XuMmu4decKkas peaxkius U €€ MPU3HAKH.
VYcioBusT TPOTEKaHUs XUMHYECKUX
peakuuii. TUNBIXUMHUYECKUX pPEaKLUil.

PacueTnino XMuMHUYECKUM YPaBHCHHAM

IIpogedenuesxcnepumenma:

¢ OnucannehpU3NICCKUXCBONCTBOOPA3IOBHEOPTa-
HHUYECKHUX BCHICCTB — METAJIJIOB 1 HEMCTAJIJIOB.

¢ HaGroteHne hn3nuecCKNXuX MUY ECKHUX IBJICHUH.

 Ha0urro ieHnenoncaHne pu3HaKOBIPOTCKAHUS
XUMHMYECKHUX PEaKLHUN pa3HbIX TUIIOB.

Pewenue 3a0ayu

dhopmynam
WypPaBHEHUSIMXUMUYCCKUXPEAKIIUHPAZTUIHOTO

pacdemHusblx 110

YPOBHACIOXKHOCTHU,BTOMYHUCIICOJIUMIINAIHBIX

Uroronopazgemy 2

Pa3znen2.BaxHeiimnenpeacTaBuTe IMHeOPraHuyec

2.1 | Bozayx.ITonsrue 2
orasax.

Kucnopoa.Oxcuapt

KHXBeIlecTB
IIpeacraBnenuss o Traszax. Boznyx.
3akoH ABoraapo. OTHocUTeIbHAs

IUIOTHOCTB I'a30B.
OmnpezneneHre OTHOCUTENBHOM Mole-
KYJIIpHOU

Macchl  ra3o00pa3HOro

BElleCTBA IO M3BECTHOM OTHOCH-
TEJIbHOM MIOTHOCTH.
OO0BEMHBICOTHOLIEHUATA30BIPH
XUMHWUYCCKUX peaKHI/IHX.

Kucnopona.O3on.

IIposedenuesxcnepumenma.
¢ O3HaKoMIIeHHE ¢ 00pas3aMu OKCHIOB M OIMCAHUE WX
CBOWCTB.

o [TonyueHnue, coOupaHue KHUCIOPOJAA, MU3yYEHHUE €ro

CBOWCTB.
Pewenue  pacuemubix 3a0a41o YpaBHEHUAM
XUMHUUYCCKHUX pCaKHI/Iﬁ nu TepMOXI/IMI/ILIeCKI/IM

YPaBHCHHAM PA3JIMYHOTO YPOBHA CJIIOXKHOCTH, B TOM
YUCJIC OJTMMIIMAAHBIX

TermnoBoi s ekt XAMUYECKOU
peakuuu
2.2 | Bomopon. 3 Bogopon. CaoiicTBa Bozopoaa. | [Iposedenuesxcnepumenma:
IToHsATHEOKHCITIOTAX ITonryyeHne U MpUMEHEHHE BOJOPOAA. | o [ToyueHNENCOOMPAHUEBOIOPOIA.
U COMIAX [TousTHE O KUCIOTAX M COJAX

¢ B3anMoieiCTBHEKHUCIIOTCMETAIIIAMH.

Pewenue  pacuemmwvix  3a0aquno  ypaBHEHUSIM
XUMHUYECKUX peakUuui, B TOM 4YHUCIE TEepMO-
XUMHYECKUM
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2.3 | Boxma. PacTBoOpbI. Boma. Boma kak  pactBoputens. | [Iposedenueskcnepumenma:
[ToHsITHEOOOCHOBAHUAX PactBopbl. HacellienHnble W HEHACHI- | o [IpUrOTOBJIEHHE  PAcTBOPOB C  ONPEHEIIEHHOMN
IICHHBIE PaCTBOPBI. PacTBOpUMOCTH MacCOBOM J0J€ paCTBOPEHHOTO BEIIECTBA.
BeIeCTB  BBOZE.CIIOCOOBIBBIPAKCHUS | Peyyenue3adayCucionb30BaHNEM TOHATHIA
KOHIICHTpAallMK pacTBOPOB. MAaCCOBad | «maccoBasi J0Js BEIIECTBAa B PacTBOPE»; «MOJISIpHAs
AOJIA pacTBOPEHHOTO BCIIECTBA, | koHLIEHTpaLUsA», C  HCHOJIb30BAHUEM  KPHUBBIX
MOJISIpHAsI KOHIIEHTpaLusl. PAacTBOPHMOCTH
XUMHUYECKUECBONCTBABOABI.
[TonsitueodbocHOBaHUAX. IHAMKATOPBI
2.4 | OCHOBHBIEKJIACCHI Knaccudukanus Heoprannueckux | CocraBieHue GopMyJsl OKCHIOB, KUCIOT, OCHOBaHMIA,
HEOPraHMYeCKuX COCAMHEHUN. colel W WX Ha3BaHUMU 1O  MEXIyHAapOAHOM
COEAMHEHU I Okcunpl.  I'mapokcuael.  KucimoTel. | HOMEHKIIAType.

OcHOBaHUSPACTBOPUMBIE(ILIETIOUHN ) U
HEPaCTBOPHUMBIE. AMdoTepHbIe
okcuasl U rugpokceuasl.  Coum.
duznueckue U 0OIIME XHUMHUYECKHUE
CBONCTBAa IEPEUYUCIICHHBIX KJIACCOB
HEOPraHWYeCKUX  COCAMHEHUH, HX
obmue CrocoObI MOJIy4eHHUS,
npuMeHeHue. ['eHernueckas  CBs3b
MEXIy KJIaccaMM HEOPraHWYECKHX

COEIMHEHUN

CocraBineHue MOJEKYJISPHBIX ypaBHEHUN peakLHid,

WUTIOCTPHUPYIOITUXXUMUYECKUECBONCTBAUCTIOCOOBI

MOJTyYCHUSBEIIECTBU3YYCHHBIXKJIACCOB/TPYIIL, a

TakKe MOATBEPXKIAIOUIMX T'E€HETUYECKYIO CBS3b

MEXIy HUMU.

IIpogedenuesxkcnepumenma:

e OmpenieieHre  PacTBOPOB  KHUCIOT U IIEJI0Yer
C MMOMOIIBI0 HHAUKATOPOB.

¢ B3anMoaelcTBUEKUCIOTCMETAIIaMHU, PEAK A
HelTpanu3anuu. Peakuus HeUTpanIu3auu.

e B3auMoOneCTBME  pacTBOpa  CEPHOM  KHCIJIOTHI
¢ okcusiom meau(Il).

¢ [TonydyeHneHEpacTBOPUMBIXOCHOBAaHUMNU3YUECHU E
UX CBOMCTB.

¢ BeITeCHEHNEOJHOTOMETAIIIAIPYTUMHU3PacTBOPA
COJIH.
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¢ B3auMoeicTBrHE THAPOKCUIAUHKAC PACTBOPAMH
KHUCJIOT U LIEJI0YeH.

Pewenue skcnepumenmanvnvix  3a0au 10 TEMe

«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COETUHEHUM.

Pewenue  pacuemmnvix 3a0au 1O  ypaBHEHUSM

XUMHUYECKUXPEAKIUMPA3HBIXTUIIOBUYPOBHEHN

CJIOXXHOCTHU,BTOMYHUCIICOJIMMITHAIHBIX

Urtoronopazneny

11

Paznen3.IllepuonnueckuiizakonnllepuoguyeckasgcucreMaxummuiecknxiiemedToB /.. MenaesneeBa.

CTp0el-lI/IeaTOMOB.XHMH'-leCKaﬂCBfl3b.0KI/IC.]'II/ITe.TII)HO-BOCCTaHOBI/ITeJIbHI)IepeaKIII/II/I

3.1

[Tepuonnueckuiizakox
u [lepuonnueckas
cUCTEMa XUMHUYECKUX
AJIEMEHTOB
JI..Menneneena.
Ctpoenue aroma

2

[lepuoguueckuii 3aKOH XMMHUUYECKHUX
snemenToB J[.1I. MenneneeBa u ctpoe-
Hue atoma. CocTaB aTOMHBIX sJIEP.
CTpoeHue 3JIEKTPOHHBIX  000J0YEK
aTroMoB  nepBbIXx 20  XMMHUYECKHX
snemeHTOB [lepuonuueckoil cucTeMbl
xuMuueckux dsaementoB J[.M. Men-
JieneeBa.

3aKOHOMEPHOCTU H3MEHEHHUs CBOWCTB
aTOMOB paJuyca aTOMOB XHMHUYECKHX
3JIEMEHTOB, METAINIMYECKUX U HEMETAI-

JNYECKUXCBONUCTBIOrPyNIam u
HEPUOAAM.
W3menenue KHCJIOTHO-OCHOBHBIX

CBOHCTB COCIWHEHHH XHUMHUYCCKUX
3JIEMEHTOB B MEpUOJIaX U rpyImax.
XapakTepucTuka XHUMHUYECKOTO dJlie-
MeHTamnoeromnosyoxenutoBllepuo-
nuueckoucucreme/l.M.Menneneena

MopenupoBaHue CTPOEHHE aTOMa, IHEPreTUYECKUX
YPOBHEH M TMOJYpPOBHEM TIpM MOMOIIA PHUCYHKOB,
SJEKTPOHHBIX  KOHPUTYypalmuid U DIJIEKTPOHHO-
rpadudeckux HopMyi.

OObsicHeHHE OOIIMX 3aKOHOMEPHOCTEH B M3MECHEHHUH
CBOMCTB XUMHYECKHX DJIEMEHTOB.

[Iporno3upoBanre W  XapaKTEPUCTHUKA  CBOWCTB
XUMHYECKHXIIIEMEHTOBUUX COS TUHESHU I Ha
OCHOBaHUU 3aKOHOMEPHOCTEN Ilepunoanueckoi
CHUCTEMBI XUMHYECKUX DJIEMEHTOB.
IIposedenuesxcnepumenma:

¢ O3HakoMIIeHHEeCcOOpa3iaMIUMeTallIOBU HEMETAJIIOB.
HHousuoyanvubleunuepynnogvlenpoekmoinomeme
«Ilepuognueckuii 3akoH u llepnonuyeckas cucrema
xumuueckuxanemenTos/l.I.Meunneneesa.Ctpoenue

aroMma»
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3.2 | Xumuueckas CBS3b. Xumuueckas  CBsA3b, €€  BUABL | MoAenupoBaHHE CTPOEHUS MOJIEKYJ IMPHU MOMOIIH
OKuCIUTENBHO- MexaHu3mMbl 00pa3oBaHUS KOBAJICHT- | PUCYHKOB, MOJENEH, JIEKTPOHHBIX M CTPYKTYPHBIX
BOCCTaHOBUTEIIHHBIC HOM U MOHHOU CBSI3U. dhopmyi.
peaxkuuu DJIeKTpOHHBIE M CTPYKTypHble (op- | PaccraHoBka Ko3(ppULIMEHTOB B cXeMax OKHCIH-

MyJibl BemecTB. KaTHOHBI U aHUOHBI. TEJIbHO-BOCCTAHOBUTEIBHBIX  pEaKIuid  METOJOM
Kpucrannmueckue " aMopdHBIE | PIEKTPOHHOTO OajaHca.
BemecTBa. THIBI  KpUCTAIHYeCKHX | [Iposedenuesxcnepumenma:
PELIETOK. ¢ OnBITHI, WUTIOCTPUPYIOIIUE OKHUCIIUTENBHO-
OKuUCINTENEHO-BOCCTAHOBUTEIIbHBIE BOCCTAHOBHTEJIbHBIE PEAKIUH.
peaxunn PewenuepacuemnvixzadaunopopmyiaMmuypaBHCHUS
MXHUMHYECKUXPEaKIINHPa3HBIX TUIIOB
Wy POBHEHUCIOKHOCTH,BTOMUYHNCIIC OJIUMITHATHBIX

Uroronopazneny

OB EEKOJIMYECTBO 17

YACOBITOITPOTPAMME

19






