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[aHHaa paboyas nporpamma paspaboTtaHa no xummm ansa 9 knacca MOY

Cremacckas COLU nm. A.C.IMpulinHa Ha 0CHOBE CnefyoLmxX JOKYMEHTOB:
1. denepanbHOro 3akoHa oT 29 aekabps 2012r. Ne273-P3 «O6 0bpa3oBaHun B
Poccuiickoin degepauum» (C U3MEHEHUAMI).
2. ®eflepa/ibHOro rocy4apCcTBEHHOr0 06LLLe06pa3oBaTe/IbHOro CTaHAapTa OCHOBHOIO
obuiero obpasoBaHua PP, yTBepXXAeHHOIo NpukasoM MuHUCTepCTBa 06pa3oBaHnA U
Hayku Poccum ot 17.12. 2010 Nel897 (¢ nameHeHmsamu ot 31.12.2015 Nel1577).
3. defiepasibHOr0 NepeyHs y4ebHMKOB, PeKOMeHL0BaHHbIX (40MYLLEHHbIX) K
MCMO/Ib30BAHMIO MPU peasin3auun NMEKOLLMX roCyAapCTBEHHYIO aKKpeauTaumo
obpa3oBaTe/ibHbIX NPOrpaMm HavyabHOro 06Lero, OCHOBHOIO 06Lero, cpeaHero
o0bLLlero o6pasoBaHMs OpraHmn3aLnsamMmn, OCyLLECTBNAIOLLIMMI 06pa3oBaTe/lbHYyH
[eATeNbHOCTbY», YTBEPXAEHHOIO NprKasoM MuHucTepcTsa NMpocBeLLeHus
Poccuiickon degepauum ot 21.09.2022.Ne 858
4. YyebHoro nnaHa MOY Crtemacckort COLL nvenun M'epos Cosetckoro Cotosa A.C.
MpuwmnHa Ha 2023-2024 y4ebHblil rof, yTBEPXKAEHHOr0 NPUKa3oM AUPeKTopa LWKO/b,
npuka3 Nel35 ot 01.09.2023;
5. O6pa3zoBare/ibHOI NporpaMmmbl OCHOBHOI0 06LLEero o6pasoBaHns MOY
Ctemacckoint COLL nmeHu Mepos Cosetckoro Cotoza A.C. 'putlmHa

6. CI 2.4. 3648- 20 «CaHUTapHO- 3NNAEMMONOTMYECKME TPeboBaHNSA K
opraHu3aumsm BOCMUTaHUS U 06yYeHUs, OTAbIXa 1 03[40POBIEHNS AETel 1
monoaexu» 28.09.2020 r.

7. ®efiepasbHON paboyeit MPorpaMmbl OCHOBHOMO 06LLEr0 06pa3oBaHNS «XUMUSA»
(6a30BbIV YpOBEHb) AN 8-9 KnaccoB 06pa3oBaTe/ibHbIX opraHu3aumnil. Mocksa -2023
rog.

Mporpamma OpMeHTMPOBaHA Ha UCMOb30BaHKe y4yebHuKa: - Xumus. 9 Knacc:
yuebHUK 411 06LweobpasoBaTesibHbIX yupexaeHuin /0.C.IMabprensH.- M.:
[poca,2019



MnaHnpyemble pe3ynbTaThbl

.JII/I‘IHOCTHI)IC, METAlIPpEAMETHBIC H IPEAMETHBIC PE3YJIbTATHI OCBOCHUSA
coiep kaHus Kypca.
Mo 3aBepLIEHNIO Kypca XMMUM Ha 3Tare OCHOBHOIO 06LLEro 06pa3oBaHus BbIMYCKHUKY
OCHOBHOW LLIKO/bI A0MKHbI OBNAfIETh CNEAYOLLMY Pe3ynbTaTamu:

JIMYHOCTHBIE pe3yjabTarhbl:

-0CO3HaHVe CBOE ITHUYECKOW NPUHALNIEXHOCTM, 3HaHWe UCTOPUN XMMWUW U BKNaJa POCCUIACKON
XVMWYECKON HayKN B MUPOBYHO XUMMUIO;

-(hOPMUPOBaHME OTBETCTBEHHOIO OTHOLUEHNS K MO3HAHMI0 XUMUK;

-FOTOBHOCTU 1 CMOCOGHOCTM 06YyHatoLLMXCA K CAMOPa3BUTUIO 1 CaM006pa30BaHUI0 Ha OCHOBE
M3YYEHHbIX ()aKTOB, 3aKOHOB 1 TEOPUI XUMWMK;

-(hopMMpOBaHMe LieIOCTHON eCTECTBEHHO-HAYYHOW KapTVHbI MUPa, HEOTLEMEMON YaCTbIO
KOTOPOWi SIBNSETCS XMMUYECKasi KapTHa MUPa;

-0BNajieHVie COBPEMEHHbIM A3bIKOM, COOTBETCTBYIOLLIMM YPOBHIO Pa3BUTUS HAYKM W
06LLECTBEHHOW NPaKTWUKK, B TOM YMC/IE U XUMUYECKUM;

-0CBOEHME COLMa/IbHBIX HOPM, NPaBuW/1 MOBeAEHUS, ponield 1 POPM COLMANBLHOM XXN3HW B
coumyMe, NPUPOAE M YaCTHOW XKN3HW Ha OCHOBE 3KO/IOrMYECKO KyNnbTypbl 1 6e30MacHOro
o6pallieHuns C BeLeCTBaMM U MaTepranamu;

-(hopMmMpOoBaHNe KOMMYHUKATUBHOV KOMMETEHTHOCTY B O6LLEHUM CO CBEPCTHUKAMU U
B3pOC/bIMK B NpoLiecce 06pa3oBaTe/ibHON, 06LLECTBEHHO MO/E3HOM, y4ebHO-
1ccnesoBaTeIbCKOM, TBOPUECKON U APYrUX BUAOB AEATENbHOCTU, CBA3AHHBIX C XUMUEA.

MeTtanpeaMeTHbie pe3yJbTaThl:

- onpeaeneHune Leneii CO6CTBEHHOMO 00y4YeHNs, MOCTaHOBKa U (DOPMYNMPOBaHMe Ans cebs
HOBbIX 3ajauy;

- M1IaHNPOBaHWe NyTel LOCTVKEHUS YKeNaemoro pesynbrara 06yYeHMs XM Kak
TEOPETUYECKOro, TaK W 3KCNepUMEHTa/IbHOIO XapaKTepa,;

- COOTHECEHME CBOMX AEVCTBUIA C NNaHUPYEMbIMI Pe3ynbTaTamu, OCYLLIECTB/IEHNE KOHTPONSA
CBOEN [eATENbHOCTMN B MPOLLECCe AOCTUXKEHUSA pe3ynbTaTta, OnpeaeneHmne cnocobos AencTeumi
MpW BbIMNOIHEHUM Na60PATOPHbIX U NPAKTUYECKNX PaboT B COOTBETCTBMM C NPaBMIaMN TEXHUKN
6e30nacHOCTH;

- onpeaeneHne NCTOYHNKOB XMMUYECKOW MHGopMaL i, MOTyYeHne 1 aHanu3 eé, co3aaHme
MH(OPMaLMOHHOI0 NPOAYKTa U ero npeseHTaums;

- UCMONb30BaHNE OCHOBHbIX MHTENNEKTYaNbHbIX ONepaLymii; aHanm3a u CUHTe3a, CpaBHEHUSA 1
cucTeMaTm3salmmn, 0606LLEeHNS U KOHKPETM3aLMK, BbISB/IEHWE NPUYMHHO-CNEACTBEHHbIX CBA3EN
1 NOCTPOEHWME NOTUYECKOr0 PacCyXKAEHMS N YMO3aKNoYeHNs (MHAYKTUBHOIO, AeAYKTUBHOMO U
MO aHa/Ior1n) Ha Matepuasne eCTeCTBEHHO - HAYYHOTO COAEPXKAHS;

- YMEHWe co3aaBaTb, MPUMEHATb U NPE0OPa30BbIBaTh 3HAKM 1 CUMBO/IbI, MOAENN U CXEMbI ANS
peLLeHns Y4ebHbIX 1 NO3HaBaTe/IbHbIX 3a4ay;

- (hOpMMPOBaHVE 1 Pa3BUTME IKONOTMYECKOTO MbILLIEHUS, YMEHME NPUMEHSTb ero B
no3HaBaTe/IbHON, KOMMYHWUKATUBHON, COLMANbHOW NPaKTUKe U NPOQEeCCUOHaNIbHO
OpVieHTaLuMu;

- reHepupoBaHue NAein n onpegeneHve CPeacTB, HEOOX0AUMbIX 418 UX peann3aLnm.
IIpeaMeTHBIE pe3yabTaThI:

BbINYCKHUK HayumnTCS:

- XapaKTepn30BaTb OCHOBHbIe METOAbI MO3HAHUSA: HAONMHOAEHNE, NU3MEPEHME, SKCTEPUMEHT;

- OMMCbIBaTb CBOMCTBA TBEPABIX, XNAKNX, Fa3000pa3HbIX BELLECTB, BblAENAA UX CYLLECTBEHHbIE
NPU3HaKW;

- PacKpbIBaTb CMbIC/T OCHOBHbIX XUMUYECKNX NMOHATUIA «aTOM», «MONEKYNa», «XUMUYECKNIA
3/IEMEHT», «MPOCTOE BELLECTBO», « C/I0OXKHOE BELLLECTBO», «KBa/IEHTHOCTb», «XUMWYeCKas
peakLms», UCNOMb3ys 3HAKOBYHO CUCTEMY XUMUM;

- pacKpbiBaTb CMbIC/1 3aKOHOB COXPaHeHMs MacCbl BELLLECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MONIEKYNAPHON TEOPUN;



- pa3nMyaTb XMMUYECKUE N PU3NYECKIE ABNEHNS;

-Ha3bIBaTb XMMWUYECKME NEMEHTbI;

- OMpeaensTb COCTaB BELLECTB MO UX hopMynam;

- OMPeaensTb BaNeHTHOCTb aTOMa 3/1EMEHTA B COBANHEHMSIX;

- OMPEAensaTb TUM XMMUYECKUX PEaKLIMIA;

- Ha3blBaTb NPU3HAKM 1 YCNIOBUS MPOTEKAHMS XUMUYECKMX PEAKLINIA;

- BbISIBNISITb NPU3HAKW, CBUAETENbCTBYIOLLME O MPOTEKAHUN XMMUYECKOI peakuum npu
BbIMO/IHEHUM XMMWUYECKOrO OMbITa,;

- COCTaB/SATb POPMY bl BUHAPHBIX COEANHEHNIA;

- COCTaBNATb YPaBHEHNSA XUMUYECKMX peakLii;

- cobntogath npasuia 6e3onacHol paboTbl NPU NPOBEAEHNM OMbITOB,;

--N0Nb30BaTbCA NabopaTopHbIM 060PYA0BaHMEM W NOCYAON;

-BbIYNC/IATb OTHOCUTE/IbHYHO MOJIEKYNAPHYIO Y MOSIIPHYHO MacChl BELLLECTB

- BbIYMCNATb MACCOBYHO LOJIH0 XMMUYECKOT 0 3/1eMeHTa Mo (DOPMY/ie COeANHEHMS;

- BbIYMCNATb KONMYECTBO, 06BEM MM MACCy BELLLECTBaA N0 KONMYeCTBY, 06beMy, Macce
peareHToB WV NMPOAYKTOB peakuuu;

- XapaKTepu30BaTb PU3NYECKME N XUMUYECKIME CBOMCTBA NPOCTbIX BELLECTB: KMCN0poaa 1
BOZAOPOAa;

- MoNlyyaTb, COBUPaThL KMCNOPOA 1 BOLOPOL;

- pacno3HaBaTb OMNbITHLIM NMYTEM ra3o06pasHble BELLeCTBa: KUC/IO0POS, BOAOPOL;

- pacKpbiBaTb CMbIC/ 3aKOHA ABOrafpo;

- pacKpbIBaTb CMbIC/ MOHATWIA «TENNOBOIN 3(eKT peakLuum», «<MOMSAPHbLIA 06BEM;

- XapaKTepu30BaTb PU3NYECKME N XUMUYECKIME CBOWCTBA BObI; " pacKpbIBaTb CMbIC/ MOHATUSA
«pacTBop»;

-BbIYMCNIATb MaCCOBYHO [0/1H0 PACTBOPEHHOIO BELLECTBA B PACTBOPE;

-MPUroTOBNATL PACTBOPbI C ONPeAenEHHO MacCcoBO [0/eli paCTBOPEHHOIO BELLECTBa;

- Ha3bIBaTb COEAMHEHNSA N3YUYEHHbIX KNacCOB HEOPraHMYeCKNX BELLECTB; ' XapaKTepu3oBaTb
(hU3NYECKME N XUMUYECKINE CBONCTBA OCHOBHbIX K/1ACCOB HEOPTraHWUYECKMX BELLECTB: OKCUO0B,
K1CNOT, OCHOBaHWI, CONeN;

- OMpeaensaTb NPUHaA/IEXXHOCTb BELLECTB K ONpesesIeHHOMY KacCy COeAVHEHWN;

- COCTaB/ISATb (DOPMY/ibl HEOPraHNYECKNX COEAMHEHUI N3YYEHHBIX Kacco B; ' MPOBOANTL
OnbITbl, MOATBEPXKAAOLLME XUMUYECKME CBOMNCTBA U3YYEHHBIX K1ACCOB HEOPraHNYeCKmX
BELLIECTB;

- pacno3HaBaTb OMbITHLIM MyTeM PaCTBOPbI KUCNOT W LLEN0Yel Mo M3MEHEHNIO OKPacKu
VNHAWKATOPA;

- XapaKTepn30BaTb B3aMOCBA3b MeX/Y KaccaMn HeOpraHUYeCKUX COeUHEHNIA;

- packpbIiBaTb cMbicn [Nepuognyeckoro 3akoHal. 1. MeHaeneesa;

- 06BACHATL PU3NYECKUIA CMbIC/T aTOMHOTO (NMOPSLKOBOI0) HOMEPa XMMUYECKOr0 3/1EMEHTA,
HOMepPOB rpynrbl U Nepuofa B nepuogunyeckoin cucteme .M. MeHgeneesa,;

- 00BACHATb 3aKOHOMEPHOCTUN U3MEHEHWSA CTPOEHWSA aTOMOB, CBOMCTB 3/1eMEHTOB B Npefesiax
MaUlbIX NMepPUOLOB W NaBHbIX NOArpynm;

- XapaKTepr30BaTb XMMUYECKME 3/IeEMeHTbI (0T BOAOPOA A0 KasibLns) HA OCHOBE MX MOJOXEHUA
B Mepuoamnyeckoin cucteme a. . MeHgeneesa 1 0CO6EHHOCTEN CTPOEHUA MX aTOMOB;

- COCTaB/IATb CXEMbI CTPOEHUA aTOMOB MepBbIX 20 3/1eMEHTOB NEPUOANYECKO CUCTeMBI 4. .
MeHpeneeBa;

- PacKpbIBaTb CMbIC/T MOHATUIA «XUMUYECKAs CBA3b», « 3/IEKTPOOTPULATENBHOCTbY;

- XapaKTepn30BaTb 3aBUCUMOCTb PU3NYECKMX CBOMNCTB BELLECTB OT TUMa KPUCTASIINYECKOIA
PELUETKY;

-onpesensTb BUL XMMNYECKON CBA3M B HEOPraHUYECKNX COeANHEHUSAX;

- N3006paXKaTb CXeMbl CTPOEHMS MOJIEKYN BELLECTB, 06pa30BaHHbIX pasHbIMK BUAAMM
XUMWUYECKNX CBA3EN;

- PaCKPbIBaTb CMbIC/T MOHATUIA «MOH» «KATUOH», aHUOH», «3/IEKTPO/IUTbI», HEINEKTPONNTbI»,
«3NEKTPONIMTNYECKAN ANCCOLIMALLNS», OKUCNNTENb», «CTEMNEHb OKUCIEHUS»,
«BOCCTaHOBUTE/Ib», «KOKUCNEHWNE», «BOCCTAHOBJ/IEHUNE»,

- OMpeaensTb CTeneHb OKUC/EHNS aTOMa 3/1EMEHTA B COEAIMHEHNN;



- PacKpbIBaTb CMbIC/1 TEOPU 3N1EKTPOIUTUYECKOI AMCCOoLMaLN;
- COCTaB/ISATb YPaBHEHWS 3M1IEKTPOIMTUYECKOIA ANCCOLMALMM KUCNOT, LLEeN0Yeid, Conel;

- 06BACHATb CYLLHOCTb NPOLIECCa 3NEKTPONUTUYECKON AnccoLmaLmmn U peakLmin NOHHOTo
06MeHa;

- COCTaB/SATb MOMHbIE U COKPALLEHHbIE NOHHbIE YPaBHEHNSA peakLuii 00MeHa;

- onpeaensTb BO3MOXHOCTb NPOTEKAHWS peakLuii MIOHHOTO 0OMeHa;

- NPOBOANTL PeakLnn, NOATBEPXKAAOLLNE KAYECTBEHHbI COCTaB Pa3NMYHbIX BELLECTB;

- ONpeaensTb OKACNUTENb U BOCCTAHOBUTESb;

- COCTaBNSATb YpaBHEHWS OKUC/UTENbHO-BOCCTAHOBUTENbHBIX PeaKLi;

- Ha3bIBaTb (haKTOPbI, BANAIOLLME HA CKOPOCTb XMMNYECKON peakLuu;

- KnaccuguumpoBaTb XMMUYECKME peakLum No pasfiMyHbIM NpU3HaKam;

- XapaKTepn30BaTb B3aMOCBA3b MeX/y COCTaBOM, CTPOEHMEM W CBOCTBAMMN HEMETA/I/IOB;

- MPOBOANTbL OMbITbI MO MOYYEHNIO, COBUPAHMIO U U3YYEHWIO XUMUYECKNX CBOICTB
razoo6pasHbIX BELLECTB: YIIEKMUCIONO rasa, aMmMunaKa;

- pacno3HaBaTb OMNbITHbIM NYTEM ra3o06pa3Hble BeLEeCTBa: YIeKUCbIV ra3 1 amMuak;
-XapaKTepn30BaTb B3aUMOCBS3b MEXXAY COCTaBOM, CTPOEHMEM 1 CBOVCTBaMMW METa/I/0B,;

- OLLeHMBATb B/IUSHUE XMMNYECKOT0 3arpsisHeHNS OKpY)KatoLLeid cpefibl Ha OpraH13M YenoBeka;
- FPamMOTHO 06palLLIaTbCA C BELLLEECTBAMW B MOBCEAHEBHON YKU3HM;

- OMpeaensTb BO3MOXKHOCTb NPOTEKaHWS peakLmii HeKOTOPbIX NpeAcTaBUTeNel OpraHnyeckmx
BELLECTB C KMUC/TIOPOAOM, BOLOPOAOM, MeTailaMu, OCHOBaHUAMU, rasioreHamu.

BbINYCKHMK NONYYMT BO3MOXHOCTb Hay4MTbCA:

-BbliBUIaTb M NPOBEPSATbL 3KCNEPUMEHTaNIbHO FMMOTE3bI O XMMUYECKUX CBOMCTBAX BELLECTB Ha
OCHOBE MX COCTaBa M CTPOEHUS, UX CNOCOBHOCTM BCTYMAaTb B XMMUYECKME PeaKLiMm, O XapaKTepe
M NPOAYKTaX PasMUHbIX XMMUYECKNX peakLuii;

- XapaKTepn30BaTb BeLLECTBA N0 COCTaBY, CTPOEHUIO 1 CBOCTBaM, YCTaHaBMBaTb NPUUMHHO-
CNeCTBEHHbIE CBA3M MEXAY AaHHbIMU XapaKTePUCTNKaMMN BELLLECTBA;

- COCTaBNSATb MOMEKY/SIPHbIE U MOMHbIE MOHHbIE YPaBHEHUS MO COKPALLEHHBIM MOHHbIM
YPaBHEHWSM;

- MPOrHO3MPOBaTb CNOCOGHOCTb BeLLECTBa NPOSBNATL OKUCAUTENbHbIE NN BOCCTAHOBUTENbHbIE
CBOICTBA C Y4ETOM CTEMNeHe OKUCNEHNS 3/1EMEHTOB, BXOASALLMX B €ro COCTaB;

- COCTaBNSATb YPaBHEHWS peaKLMii, COOTBETCTBYHOLLMX NOCNEA0BATENLHOCTI NPEBPALLEHNT
HeopraHM4YecKmX BELLECTB Pa3/IMYHbIX KNaccoB;

- Bbl[IBMUraTb 1 NPOBEPATb 3KCMEPMMEHTaNIbHO FMMNOTE3bI O Pe3yNbTaTax BO3AENCTBUS PasMYHbIX
(haKTOPOB Ha M3MEHEHME CKOPOCTU XMMMNYECKON peakLuK;

- MCNO0/b30BaThb MPUOBPETEHHbBIE 3HAHWSA [N151 AKONOrMYECKN FPaMOTHOr0 NOBeAEHNS B
OKpY>KatoLLel cpefe;

- MCNO0/b30BaThb MPUOBPETEHHbIE KNTHOUEBbIE KOMMNETEHLMM NPW BbINO/HEHNM NMPOEKTOB U
yuyebHO-1ccneaoBaTeNbCKMX 3aday Mo U3yYeHWo CBOMCTB, CNOCOO0B NONYyYeHNs 1
pacro3HaBaHUs BELLECTB;

- 0CO3HaBaTb 3HAYEHME TEOPETUYECKMX 3HAHWNIA ANS NPAKTUYECKON AeATeNbHOCTY YENO0BEKa,;

- c03[aBaTb MOAENM N CXeMbI N5 peLleHnst y4ebHbIX U No3HaBaTe/IbHbIX 3a4a4y, MOHUMaTb
Heo6X0AMMOCTb COBNIOAEHNSA NPeANNCaHNIA, NpeanaraeMblX B UHCTPYKLMSX MO UCMOMb30BaHUIO
NeKapcTB, CPeACcTB ObITOBOM XUMUK U Ap.

I. COAEP)KAHUE YYEBHOI'O NIPEIMETA

BBenenue. O01mas xapakTepucTHKA XMMUYECKHUX 3JIEMEHTOB M XMMHUYECKHUX PeaKIIuii.
IMepuoauyeckuii 3akon u [lepuoanyeckas cucremMa xumMudeckux jaementon /I, U.
MenaeneeBa (10 )

XapakTepucTuKa 3MeMeHTa MO €ro MOMOXeHU B [lepnoanyeckoin CUCTEME XMMUYECKUX
anemeHTOB [1. 1. MeHaeneesa. CBOICTBa OKCMAOB, KMCNOT, OCHOBAHWUIA 1 COMEN B CBETE TEOPUM

3NEKTPONIMTUYECKOW AMccoLMaumm U OKWUCNEHUA-BOCCTaHOBNEHUs. [OHATVE O MepexofHbIX
aneMeHTax. AM(OTEPHOCTb. MeHETUYECKMNIA Psf, NepexoLHOro anemeHTa. Mepruoanyeckuii 3aKoH
n llepuognyeckad cuctema XUMUyeckux anemeHtoB [. W. MeHgeneesa. XumMuyeckas
OpraHu3aL/sa >XUBON N HEXMBOI NPUPOLbLI. XUMUYECKMIA COCTaB A4pa, MaHTUW 1 3eMHOM KOpbl.



XUMWYeCKne 3NeMeHTbl B K/IETKAX >KMBbIX OpraHuW3MoB. Makpo- U MWUKPO3/EMEHTI.
O606LLeHNe CBeleHN 0 XUMUYECKUX peakumsax. Knaccugpukaums XUMUYECKUX peakLunii no
PasNMYHBIM MpPU3HAKaM: «4YMCNI0 WM COCTaB pearvpytolmx U 06pasyloLMXCs BELLECTB,
«TENNMOBON 3PeKT», «HamnpaBleHNe», «WU3MeHeHWe CTemneHeli OKWUCNEHMS  3/1EMEHTOB,
006pasyoLLMX pearmpyroLLye BelecTBa», «asa», «MCMnonb3oBaHWe KaTanmsatopa». MoHATUE O
CKOPOCTU XMMUWYECKOM peakumn. DakTopbl, BAUAIOLME HA CKOPOCTb XMMUYECKMX PeakLuil.
Kartanusatopbl n Katanmn3s. IHrmouTopbl. AHTUOKCUAAHTI.

JdemoHcTpaumu.

Pa3nnuHble qopmbl Tabnuubl O. W. MeHgeneeBa. Mogenn aTtomMoB 3neMeHTOB 1—3-ro
nepnogoB. Mojenb CTpoeHWs 3eMHOro Lwapa (nonepeyHblii paspes). 3aBUCUMOCTb CKOPOCTU
XMUMUYECKON peakumn OT MpUpoabl  pearvpyrolmx BewecTB. 3aBMCMMOCTb  CKOPOCTYU
XVMUYECKON peakumyM OT KOHLEHTpauMn pearvmpyrowmx BeLecTB. 3aBUCUMOCTb CKOPOCTU
XUMUYECKON peakumMn OT M/0WaAn COMPUKOCHOBEHUSA pearvpyrolinx BeLEeCTB («KUMALLWK
CMoW»). 3aBMCMMOCTb CKOPOCTM XMMUYECKOM peakuuMnm OT TemnepaTypbl pearmpyrowmx
BewwecTB. [OMOreHHbIM M TeTeporeHHbId  KaTanmsbl.  PepMeHTaTMBHBIA  KaTasius.
VHrmbuposaHve.

JlaGopaTopHble ONBITHI.

1. MonyyeHne rmapokcnaa UMHKa U uccneaoBaHmne ero CBOMCTB. 2.MogenmpoBaHme NoCTPOEHS
[MeproanyecKor CUCTeMbl XUMUYECKUX anemeHToB [. V. MeHaeneeBa. 3. 3aMeLLeHMe XXene3om
mean B pactBope cynbgata megu (I1). 4. 3aBMCMMOCTb CKOPOCTM XMMWYECKOW peakuum OT
NPUPOABI pearnpyroLLyxX BELLECTB Ha NPYMepe B3aMOLeNCTBUA KUC/IOT C MeTa/l/IaMu.

5. 3aBUCMMOCTb CKOPOCTM XMMUYECKOW peakLyn OT KOHLEHTPpaLMK pearvpyoLimx BELLECTB Ha
npuMepe B3aMMO/eNCTBIS LMHKA C CONMSIHOM KUCNOTOW Pa3NUHO KOHLIEHTpaLLMK.

6. 3aBMCUMOCTb CKOPOCTU XMMUYECKOW peakLmmn OT Naowaan ConpuKOCHOBEHNS pearnpyroLLmx
BewecTB. 7. MogenvMpoBaHue «KUNALEro cnos». 8. 3aBUCUMMOCTb CKOPOCTU XUMUYECKOWA
peakuMmn OT TemnepaTypbl pearnpyroLmx BELLECTB Ha NpUMepe B3aUMOLENCTBMS OKCnaa Meau

(1) ¢ pacTBOPOM CEPHON KUCMOTbl Pa3INYHOM TemnepaTypbl. 9. Pa3noxeHue nepokcuaa
BOAOpOAa € nomoulbto okcnga mapraHua (IV) m katanassl. 10. O6Hapy)xeHue KaTanasbl B

HEKOTOPbIX NULLEBLIX MpoAyKTax. 11. NHrMbupoBaHe B3aMMOAEKCTBMS KUCIOT C MeTannamm
YPOTPOMUHOM.

Tema 1. Metamiabl (154)

MonoxeHne MeTannoB B Neprmoanyeckoin cucteme XMMmMYECKnX anemeHToB . V. MeHgeneesa.
MeTannnueckas Kpuctas/inyeckas pelleTka M MeTal/ideckas Xumuyeckas cBasb. O6uyme
(hn3nyeckme ceoicTBa MeTasoB. Cnnasbl, UX CBOMCTBA M 3HayeHWe. XUMUYECKMEe CBOICTBA
MeTa/I/I0B KaK BOCCTAHOBUTE/IEN, & TakKXKe B CBETE WX MOMOXEHUA B MIEKTPOXUMUYECKOM PALY
Hanps>keHWn MeTannos. Koppo3us MeTalsioB U cnocobbl 60pb0bl € Heil. MeTannbl B NpUpose.
OO6Lwme cnocobbl NX MOyYEHUS.

OO0uIasi XapaKTepuCTHKA IIEJOYHBIX MeTa/IoB. MeTan/bl B npupoge. Obume cnocobbl mx
nonyyeHus. CTpoeHne atomoB. LLlenoyHble MeTannbl — MNpOCTble BellecTBa. BaxHelime
COEIMHEHMS LLENOYHbIX MET/IOB — OKCWAbI, TMAPOKCUALI U conn (XNopuabl, KapboHaTbl,
cynbatbl, HWTPaTbl), MUX CBOWCTBA W MNPUMEHEHVE B HapOAHOM Xo03sicTBe. KanuiiHble
yL,06peHus.

OO01mas XapakTepuCTHKA 3J1eMeHTOB IJIaBHOI noarpynnsi || rpynnsl.

CtpoeHne atomoB. LLlenoyHosemenbHble MeTalbl — MPOCTble BELLECTBA. BaxHenLume
COEANHEHNA LLUENOYHO3EME/IbHbLIX METa/I/I0B — OKCUAbI, TUAPOKCMAbI N COMN (XﬂOpM,qu,



KapboHaTbl, HWUTpaTbl, CynbaTbl, (ocdaTbl), UX CBOWNCTBA W MNPUMEHEHWE B HapPOAHOM
XO03ACTBE.

AJIOMUMHHUMN.

CTpoeHne aToMa, (PM3MYECKME WM XUMUYECKME CBOICTBA MPOCTOro BelyecTBa. CoefuHeHWs
AIOMUHNA — OKCUJ, U TUAPOKCUA, MX aM(hOTEpHbIA XapakTep. BaxkHeliluve conm atoMUHMS.
MpYMeHeHVie aNtOMUHIS W o COBAUHEHNIA.

Keaeso.

CTpoeHue aToma, (M3NYeCKMe U XMMUYECKMe CBOVCTBA MPOCTOrO BelyecTsa. eHeTuueckue
pagbl Fe™ nFe®.

BaxHeiwve conm xenesa. 3HaYeHUe Kenesa U ero COeAVHEHWU A AN NpMpoabl U HApOAHOro
X035ACTBA.

JdemoHcTpanmu.



O6pasLpbl LWEeNoYHbIX U LLEeIOYHO3eMeNbHbIX MeTanioB. O6pasubl cnnasoB. B3avmopgelicTeue
HaTpus, NUTUA U KalbUMA C BOLOW. B3aumopfeicTBMe HATPUA U MarHus C KUCIIOPOAOM.
B3anumogeicTare MeTa/10B ¢ HeMeTanamu. MonyyeHve rugpokenaos xenesa (1) u (1),

JlabopaTopHbIe ONBITHI.

12. B3auMofelicTBMe pacTBOPOB KUCNOT W Conel ¢ MeTannamu. 13. O3HaKoMIeHUe ¢ pyLamu
xenesa. 14. OkpalvBaHMe nfamMeHW COMSMU LLEMNOYHbIX MeTannoB. 15. B3aumopeincTaue
KaslbLms ¢ BOAOM. 16.MMonyyeHne ruapokeuia KanbLms v nccnefoBaHve ero CBOMCTB.

17. MonyyeHne ruapokcuaa antOMMHMS U UCCNeAOoBaHME ero cBOcTB. 18. Bsaumopgeictaue
Kenesa ¢ ConsHon kmcnotoi. 19. Monyyerve rugpokengos xenesa (1) n (1) n nsyyeHne mx
CBOWACTB.

Tema 2. Ipaktukym 1. CBoiicTBa MeTA/LI0B ¥ X coeauHenuii (2 4)'

1. OcyLLecTBMIEHNE LENOYKM XMMUYECKMX MpeBpalweHuid. 2. TlonyvyeHne ©  CBOWCTBa
coeguHeHnin MeTannoB. 3. PelleHMe 3KCMEpUMEHTa/IbHbIX 3afay Ha pacno3HaBaHue W
nofyyeHne COeanHEHNIA METASINOB.

Tema 3. Hemerasuibl (26 )

O6Las XapaKTepucTnKa HemeTasioB: MOMOXKeHNe B [eprogMYecKoii CUCTEME XMMUYECKNX
anemeHToB [. V1. MeHeneeBa,0c06eHHOCTU CTPOEHUSA aTOMOB, 3/1IEKTPOOTpULaTe/IbHOCTL (30)
KakMepa «HeMeTal/IMYHOCTW», psag 0. Kpuctanamueckoe CTPOEHWE HEMETaIOB — MPOCTbIX
BewecTB. AnnoTtponusi. Pu3nyeckne CBONCTBA HemeTasinioB. OTHOCUTENbHOCTb MOHATWI
«MeTaINI» N KHEMETa/I».

Bonopon. MonoxeHve Bogopofa B Mepuoanueckoil cucteme XMMUYECKUX anemeHToB . .
MeHgeneeBa. CTpoOeHMe aToma ¥ MofeKy/bl. OU3NYeCKne N XMMUYECKNe CBOMCTBA BOAOPOAA,
ero nosly4YeHne n NpUMeHeHNe.

Bonaa.

CTpoeHune MoneKy/nbl. BogopoaHas XxmMuyeckas cBsisb. Gr3nUecKrie CBOCTBA BOAbI. AHOMaNu
CBOICTB BOAbl. MAPOGUIbHLIE U TUAPOOGHbIE BELLECTBA. XUMWUYECKME CBOWCTBA BOfpbI.
KpyroBopoT BoAbl B npupoge. BogooumcTka. Aaspaums Bofbl. BbITOBble  (UALTPBI.
MuHepanbHble BoAbl. AUCTUNNMPOBAHHAA BOAA, €€ NOMYYEHUE 1 MPUMEHEHNE.

O0mas xapakTepuCTHKA raJIoreHoB.
CTpoeHI/Ie aTOMOB. npOCTbIe BeLleCcTBa N OCHOBHbIE COEANHEHNSA TaJ10MEHOB, NX CBOICTBA.

KpaTkue cBeaeHus o xniope, 6pome, (hTope 1 itofe. NMpPUMEHEHNE FranoreHoB 1 X COeIMHEHNT B
HAPO/HOM XO035ICTBE.

Cepa.

CTpoeHune aToma, a/lIoTPONMs, CBOKCTBA U NPUMEHeHNe poMbryeckoin cepbl. Okeungbl cepbl (1V)
n (VI), nx nonyyeHne, CBOMCTBA N NpuMeHeHne. CepHasi KACNOTa M ee CoMu, UX NPUMEHEHME B
HapoAHOM X03siicTBe. MNpon3BOACTBO CEPHOI KUCOTbI.

A30T.

CTpoeHve aToMa M MONeKy/bl, CBOWCTBA NPOCTOro BellecTBa. AMMMaK, CTPOEHWe, CBOMCTBA,
nonyyeHne n npumeHeHme. Conm aMMOHMS, UX CBOICTBA M npuMeHeHne. Okcunapl asoTa (11) v



(IV).

A30THasl KMC/0Ta, ee CBOMCTBA M NpUMeHeHKe. HUTPaTbl M HUTPUTbI, NPoG/ieMa UX CoaepXKaHus
B CE/IbCKOXO039MCTBEHHOW NpoayKUuK. A30THbIE YA06PEHNS.

docdop.

CTpoeHne aToma, afnoTponus, CBOMCTBa 6eN0ro M KpacHoro ¢ocgopa, UX MNPUMEHEHME.
OcHoBHble coeauHeHus: okeug docopa (V) n  optoocdopHas KucnoTa, ¢ochatbl.
dochopHble yaobpeHus.

Yraepon.

CTpoeHve aToma, anioTponusi, CBOMCTBa MoandmKauuia, npumeHeHune. Okenabl yrnepoga (11) n
(IV), nx ceoictea ¥ nNpumeHeHne. KapboHatbl: Ka/ibLWT, COfa, MOTaLl, UX 3HaYeHne B Npupose
W XXW3HWN YesloBeKa.

Kpemunii.

CTpoeHue aToMa, KPUCTa/IIMYECKUIA KPEMHWIA, ero CBOICTBA U NpuMeHeHne. OKCua KpeMHUs
(IV), ero npupoaHble pasHOBUAHOCTA. CUMKaTbl. 3HaYeHNE COEANHEHWI KPEMHUS B XXMBOI 1
HEXNBOM npupoge. NMoHATME O CU/TIMKATHOM MNPOMBbILLUIEHHOCTW.

JdeMoHcTpanuu.
06pa3u,b| ra/loreHoB — TMPOCTbIX BELUECTB. BS&VIMO,U,EVICTBVIG rajloreHoe C HaTpuem, C
antoMUHMEM. BbITeCHEHME X10poM 6poMa UK ioaa U3 pacTBOPOB UX CONeit. BaaumopeiicTeme

cepbl C MeTa/llaMmu, BOAOPOAOM U KUCNOPOLOM. B3anmogeincteme KOHLEHTPUPOBAHHON a30THOM
KUCNOTbl C Mefblo. MMornoLleHe yrneM pacTBOPEHHbIX BELLECTB MM ras3oB. BoccTaHoBneHMe
mean 13 ee okenga yrnem. Obpasubl NPUPOAHBLIX COeAMHEHMI XNopa, cepbl, hoctopa, yrnepoaa,
KpemMHus. O6pasLbl BaXXHEALWNX 415 HAPOLHOro X03AiMcTBa Cynb(aToB, HATPATOB, KapbOHATOB,
(hochatoB. O6pasLpbl CTEKNA, KepaMUKK, LIEMEHTA.

JlabopaTopHble ONBITHI.

20. MonyyeHne n pacnosHaBaHWe Bogopoga. 21. WccnegoBaHWe NMOBEPXHOCTHOIO HAaTAXEHUA
BObl. 22.PacTBOpeHNe nepmaHraHata Kaamsa uam MegHoro Kyrnopoca B Bofe. 23. 'mgpartauus
06e3B0XXeHHOr0 cynbdata meau (I1). 24. M3roToBneHre runcoBoro oTrnevarka.

25. O3HakoOM/eHWe C Konnekumen ObITOBbIX (WAbTPOB. 26. O3HAKOM/IEHME C COCTaBOM
MUHepasibHOM BOAbl. 27. KayeCTBeHHas peakuuss Ha ranoreHug-uoHbl. 28. TonyyeHvie u
pacrno3HaBaHMe kucrnopoga. 29. [opeHume cepbl Ha Bo3gyxe u B kucnopoge. 30.CsoiicTBa
pa3baBfeHHON CepHOM KMcnoTbl. 31. M3yyeHne CBOWCTB aMMMaka. 32. Pacro3HaBaHue COnei
ammoHusi.  33. CBoilcTBa pa3baBneHHOM a30THOW  KWCNOTbl. 34, Bsaumopgeinctsume
KOHLIEHTPUPOBaAHHON a30THOM KUCNOTbl C Mefbto. 35. opeHune ocopa Ha BO3Qyxe M B
Kucnopoge. 36. PacnosHaBaHue octartoB. 37. opeHue yrna B kucnopoge. 38. MonyyeHuve
Yro/lbHOW KMUCNOTbI 1 U3y4YeHUne ee CBOMCTB. 39. Mepexoa kapboHATOB B rApOKapboHaTbI.

40. PasnoxeHve rmgpokapboHata Hatpus. 41. MonyyeHne KPEMHEBOI KWUCNOTbl U M3YYeHMe ee
CBOWCTB.

Tema 4. IIpakTukym 2. CBolicTBa coeTUHEHN I HeMeTAJLIOB (3 u)!

4. PelleHune 3KcnepuMMeHTa/lbHbIX 33fay no Teme «[llogrpynna kKucnopofa». 5. PelueHue
9KCMepUMeHTa/IbHbIX 33fad4 Mo Teme «[logrpynna asoTta».6. [lonyyeHue, cobupaHue u
pacnosHaBaHWe rasos.



Tema 5. O6001eHMe 3HAHMIT IO XUMHUH 32 KypC OCHOBHOI1 11Ko0Jib1. IlonroroBka

Kk OI'2 (94)

Mepuroanuecknii 3akoH 1 Mepuoanyeckas cUcTeMa XMMUYECKUX anemeHToB [. W. MeHaeneesa.
®U3NYECKUIA  CMbICST MOPSAKOBOrO HOMEpa  3/eMEHTa,
3aKOHOMEPHOCTY U3MEHEHUSI CBOICTB 3/IEMEHTOB 1 UX COEAMHEHWIA B Nepuogax v rpynnax B
CBETe NMPeACTaBNeHNiA 0 CTPOEHMM aTOMOB 3/1EMEHTOB.

3HaueHVe MepuoaMYECKOro 3aKkoHa. Bupbl XMMWYECKMX CBA3EA W TWMbl KPUCTAIIMYECKMX
peweTok. B3aMMOCBS3b CTPOEHUS W CBOWCTB BELLECTB. INEKTPOOTPMLATENbHOCTb. CTemneHb

okucneHus. CTpoeHwme BeLLeCTBa.

Knaccuumkaums XMMUYECKMX peakUmMiA Mo pas3nMuyHbiM npusHakaM. CKOPOCTb XMMMWYECKUX

HOMepoB nepuofa WU

rpynnbi.

peakuuin 1 akTopbl, BAMAOLME HA Hee. OGPATUMOCTb XMMMWYECKMX PeaKLUmii M Crocobbl

CMELLEHN XUMUYECKOro pasBHoBecus. [uccouuuma 3NeKTPoNnUTOB B BOAHBLIX pacTBopax.
VIOHHbIe ypaBHEHUA peaKLI,VIVI. OKu1cNNTeNnbHO — BOCCTaHOBUTE/IbHbIE peakL K.

HeopraHuueckune BeLLECTBa, MX HOMEHKNaTypa M KnaccugumKkaums. XapakTepHble XUMUYeCKue
CBOVCTBA HEOPraHNYeCKNX BELLECTB.

Kypc npegycmaTpuBaeT —nociefoBaTe/ibHoe

pacnpe/eneHeM 4acoB Kypca.

TemaTn4eckoe IJIAHUpPOBAaHUE

n3ydyeHme pasgenos Co  Cneayrolnm

Nen/n

Ha3BaHue Temsbl

KonnuectBo 4acoB

B TOM yucne

no

no pab.

nporpaMme | nporpavme

n3yyeHune
maTepuana

K/P

r/p

BsefeHume.
Obuwasn
XapaKTepucTuka
XVMUYECKOTO
3NeMeHTa 1
XVMUYECKMX
peaKLMiA.
Meproanyecknii
3aKOH 1
nepuogmnyeckas
cucTemMa
XUMUYECKMX
anemeHToB 4. .
MeHpeneesa

10

10

9

MeTan/bl.

14

15

14

MNpakTnkym

HemeTannbl

25

26

25

[NpakTnkym

oo AW

O606LeHne
3HaHWiA No
XVMUK 3a KypC
OCHOBHOIA
LLIKO/b.

10

Pe3eps

MToro:

68

66

56




