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PaGouass mporpamma
110 BHEYPOUHOU JIEATEIbHOCTH

«XHMHA B 3a1a49aX»
s ooygaromuxest 10-11-x kmaccoB MOY «COIIT Ne2y
DHIeJIbCCKOTO MYHUIIMIAIBLHOTO paiioHa
Ha 2024 - 2025 y4eOHbIN roj

CocraBure/ib:

XJIOIIKOBA

Amnacracus ButanbeBHa,
YUYUTEh XUMUU U OUOJIOTUU



ABTOpBI Kypca

KapaceBa TaTrbsina Bsiuecs1aBoBHA—pYyKOBOAUTEIb MPOEKTA, CTAPIINI METOAUCT
kadeapsl ectecTBeHHO-Hay4dHOTO 00pazoBanus ['AY JIITIO « COMPOy;

BacunbuukoBa Okcana AHarojbeBHA — yuutellb XuMuu MOY «JIuneir Ne 4»
Bomxckoro paiiona r. CaparoBay;

Twopuna Hpuna BauaepbeBHa — yuutens xumun MOY «I'mmHazus Ne 7»
Bomxckoro r. CapaToBa.



COJIEPKAHME

HHOACHUTEJBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O (3JIEKTUBHOI'O)
KYPCA

MECTO B YYEBHOM IIJIAHE

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O
(QJIEKTUBHOI'O) KYPCA

COILEPKAHUE ITPOT'PAMMBbI
TEMATHYECKOE IINTAHUPOBAHHUE

OCHOBHBIE KPUTEPUU OHEHUBAHUA JEATEJIBHOCTHU
OBYYAIOIIIUXCA

YYEBHO-METO/JUYECKOE W MATEPHUAJIBHO-
TEXHUYECKOE OBECTIEYEHUE OBPA30OBATEJLHOTO
MPOLIECCA



IMPOTPAMMA
YYEBHOT'O (QJEKTUBHOI'O) KYPCA
«HAYYHBIE OCHOBBI XUMMW»
JUISI OBPA3OBATEJIBHBIX OPT AHU3ALINA, PEAJIN3YIOIINX
ITPOTPAMMBI CPEJHEIO OBIIETO OBPA3OBAHMUS
10-11 KJIACC(bI)

HOACHUTEJBHASA 3AIINCKA

VYueOHbiit (31eKkTHBHBIN) Kypc « HaydHble 0CHOBBI XMMHMM» CO3/IaH B LIEJIAX
o0eCIIeueHUSATIPUHITUTIA BAPUATUBHOCTH U ydeTa WHIWBUIYATBHBIXTIOTPEOHOCTEH
oOy4JarommMxcss M MPU3BAaH PEATM30BATh CICAYIONIYIO (PYHKIHUIO: PACIIUPHUTH,
YIIIyOUTh, JOMOJHUTh W3YyUYCHHE XUMUH, BXOMSNICH B MpeIMETHYIO 00JacTh
«EcTecTBEeHHbIE HAYKI.

VYuebnpiii (35ekTUBHBIN) Kypc «HaydHble OCHOBBI XMMMU»SBISCTCS
00s13aTEIBHBIM JIJIS1 U3YYEHHUS] BCEMU 00YUYaIOIUMHUCS Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHus, BBIOPaBIIMMHU TMpeAMET «XHUMHS» KaK o0O0s3aTeNbHBIA B
COOTBETCTBHH C MPOPHUIIEM.

[TporpamMma yuyeOHOrO (37€KTUBHOTO) Kypca «HayuHble OCHOBBI XHMMHK»
JUIsi  00pa30BaTENbHBIX OpraHU3alliid, PeaTu3yIoIMX M[pOrpaMMbl  CPEIHETO
oOmiero obOpazoBanus (nanee — Ilporpamma) paspaboTaHa B COOTBETCTBUM CO
CJIEIYIOUTUMU HOPMATUBHO-TIPABOBBIMU JOKYMEHTAMM:

— denepanpHbIii 3ak0H Poccuiickoit deneparnun ot 29 nekadbps 2012 roma
No 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparny (C M3MEHEHHUSIMU |
JOTIOJTHEHUSIMU );

— denepanbHbIl TOCYJAPCTBEHHBIN 00pa30BaTEIbHBIM CTAHAAPT CPEIHETO
oOmero oOpa3oBaHUs, YTBEPKICHHBIN NpUKa3zoM MuHuUCTEpcTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®@eaepammmor 17 mas 2012 r. Ne 413 (c u3MEHECHHSAMH |
JOTIOJTHEHUSIMU );

— Ilopsimox ~ opraHu3auM W OCYIIECTBIEHUS  0Opa3oBaTeIbHOMU
NESATEILHOCTH 10  OCHOBHBIM  O0IIEOOpa3oBaTENbHBIM  MpOTpaMMaM  —
oOpa3oBaTeIbHBIM MPOTPaMMaM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M
cpenHero o61ero oopa3oBaHusi, yTBEPKACHHBIM MprukazoM MunobpHayku Poccun
ot 30.08.2013 roga Ne 1015(c u3MeHEHUSIMH U IONIOJTHEHUSIMH )

— CanlluH 2.4.2.2821-10 «CaHuTapHO-3UAEMHUOJIOTUYECKHE TPEOOBAHUS
K YCJIOBHUSM M OpPTraHU3alMu OOy4eHHUs B 00IICO0pa30BATEIbHBIX YUPESKICHUIX)
(manee — CanlluH), YTBEPKIACHHBIM [I0CTaHOBJICHUEM ['maBHOTO
rocyJIlapCTBEHHOTO caHuTapHoro Bpada PD ot 29.12.2010 Ne 189(c nzmeHenusimu
1 JIOTIOJTHEHHSIMH ).

[Iporpamma yueOHOTO (3JIEKTUBHOT0) Kypca 00eCIICUHBAET:

* YIOBIETBOPEHUE WHIUBUIYATHHBIX 3aIPOCOB 00YUAIONTUXCS;

* 001meo0pa3oBaTeNibHy0,  OOIIEKYJIBTYPHYIO  COCTaBISIIONIYIO  TIPH
MOJIYYCHUH CPETHEr0 001Iero 00pa3oBaHus;



* pPa3BUTUE JIMYHOCTU OOYYAIOUIMXCS, UX I[103HABATENIbHBIX WHTEPECOB,
UHTEJJIEKTYaJIbHOU U IEHHOCTHO-CMBICIIOBOM c(hephl;

* pa3BUTHUE HABBIKOB CAaMOOOPA30BaHUS U CAMOTIPOCKTUPOBAHUS;

* yrayOneHue, paclIupeHre W CHCTeMATH3alldi0 3HAHWK B BBIOPAHHOM
00acT HAYYHOTO 3HAHUS WU BUIA JEATEIbHOCTH,

* COBEpUICHCTBOBAHHWE HMEIOIIETOCd M TNPUOOpPETEeHHE HOBOTO OIbITa
MO3HABATEIbHON  JEATENBbHOCTH,  MPO(ECCHOHATBFHOTO  CaMOOIPEICICHUS
oOydJarommxcs.

[TporpaMMa KOHKpETU3UPYET COAEpKAHME IpenaMera «XUMHUS» W JaeT
IPUMEPHOE paclpeielieHne Y4eOHbIX YacOB IO COAEPKATEIbHBIM KOMIIOHEHTaM U
pazzenam.

JlanHast mporpamma rapaHTupyer odecredeHre equHCTBa 00pa30BaTEeIbHOTO
IIPOCTPAHCTBA 32 CYET MPEEMCTBEHHOCTH, UHTETPALUH, NPEJOCTABICHHS PAaBHBIX
BO3MOXKHOCTEM M KadecTBa  oOpa3oBaHMs,  MOXET  MCIIOJIb30BAThCS
oOpazoBaTeIbLHOM opraHu3aluei mpu pazpadoTke o0pa3oBaTeIbHON TPOTPAMMBL.

Conepxanue  lIporpamMmbl  CTpOMUTCS € YYETOM  PETrMOHAJIBHBIX
OCOOEHHOCTEH, YCIOBUH 00pa30BaTENbHBIX OpraHU3alMil, a TaKKe C Y4YEeTOM
BOBJICYEHUS O0YUaAOIIHUXCS C OTPAHUYEHHBIMA BO3MOKHOCTSIMU 3/10POBBSI.

Ocnognble yenunsydeHus: ydeOHoro (anektuBHoOro) kypca «Hayunsblie
OCHOBBI XMMHMW)» - CHCTEMHOE W OCO3HAaHHOE OCBOCHUE XUMUYECKHUX 3HAHWIA,
OBJIAJICHAE METOJAaMH IIO3HAHUS U HCCJIENOBAHMS XHMHMYECKUX BEILECTB,
IIPUMEHEHUS NOJIYYEHHBIX 3HAHUM JUIsl IOHUMAaHUs OKPYKAIOIIET0 MUpa.

Ocnognbie 3a0a4u:

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS, XMMHUYECKOTO MBIIUICHUS IS
MOHUMAaHUS POJIU XUMHH B IO3HAHUU MPUPOJIBI U €€ 3aKOHOB;

CO3JaHHE YCIOBUM MJII CAaMOCTOSITEIBHOTO MOJy4YeHUs, MepepaboTKU U
NPUMEHEHUST XUMUYECKUX 3HAHU;

pa3BUTHE MOTHBALMM OOYYAIOIIUXCSA K TMPOJOJDKEHUIO E€CTECTBEHHO-
Hay4YHOT'0 00pa30BaHMS;

(hopMHpOBaHNE XUMHUYECKOM, IKOJIOTHYECKOM KYJIbTYpbl O0OYHaAIOIINXCS.

OBIIAA XAPAKTEPUCTHUKA
YYEBHOTI'O (QJIEKTUBHOI'O) KYPCA

Copneprxanue yueOHOTo (3JIeKTUBHOTO) Kypca « HayuHble 0CHOBBI XUMHUM
NPEACTABICHOKPYITHBIMA ~ pa3/iellaMi, HauWHas C OpPraHWYeCKOM XHWMHUHM H
3aKaHYMBasi CHUCTEMaTH3allMeld 3HAHUM 1O TEOPETUYECKUM OCHOBaM OOIeH U
OpPraHWYECKOM XMMHUHU Ha OCHOBE BEAYIIHMX 3aKOHOB U TEOPUM XMMHUYECKON HAYKHU.
Pa3nensl jxemaTenbHO U3ydarh B MPEACTABICHHOW MOCIEI0BATEIBHOCTH, T.K., 3TO
MO3BOJIAET CPOPMHUPOBATH Yy OOYYAIOUIMXCA LEIOCTHYIO CHUCTEMY XHMUYECKUX
3HAHUU.

[TporpaMMHBIi MaTepuan OTpakaeT BCE COBPEMEHHBIE 3alpOChl 00IIECTBA K
XUMUYECKOMY OOpa30BaHUIO — MPUMEHEHUE HJEeH pa3BUBAIOIIETO OOYy4YECHUS
XUMHH, CO3JaHUE YCIOBUM ISl MEXIIPEIMETHON UHTETPALUH, UCIIOIb30BaHNUS



BO3MOXXHOCTEM NpeAMeTa s COUMaiu3alud W WHAWUBUIYAIBHOTO Pa3BUTHSA
oOydJarommxcs.

Llennocmnuvie opuenmupor IIporpaMMbl ONpeNENsSIOTCS HANPABICHHOCTHIO
Ha HAalMOHAJIBHBIM BOCHHUTATEIbHBIA HJ€ad, BOCTPEOOBAHHBIM COBPEMEHHBIM
POCCUNCKUM 00I1IECTBOM U TOCYAapPCTBOM.

[Iporpamma mpemycMaTpuBaeT oOO€CIeUeHHE YIIyOJCHHONW MOATOTOBKU
oOy4daroruxcst o xumuH. [Iporpamma mpesmmaraet Oosiee TyOOKOe H3ydCHHE
BEAyLIIUX HAEU U TEOPUM XHUMHUYECKOW HaykKu. C MOMOIIBIO CPaBHUTEIBHOTO
00001IeHNs OO0IIeii M OpraHuYecKOM XHUMHH PACKPBIBAIOTCS OCOOCHHOCTH
CTPOEHUS XHUMHUYECKHX BEIIECTB, (OPMHUPYETCS TMOHATHE O B3aUMOCBS3HU
OpPraHWYECKUX W HEOPraHWYECKHX COCIWHEHUM, XUMHUYECKUX pPEaKIHil,
WCIIOJIb30BaHUSl E€OUHBIX METOJIOB IIOJIYYEHUS] U UCCICHOBAHUS XUMHUYECKUX
BemiecTB. [Iporpamma mMo3BOJISIET CO3/1aTh XMMUYECKYIO KapTHHY OKPYKAIOLIETO
MHUpa, BKJIIOYAIOIIYI0 KOMIIOHEHTHI )KUBOU U HEKUBOU MPUPOJIBI.

Conepxanue IIporpammbl pa3pabOTaHO B COOTBETCTBUU C TPEOOBAHUSIMU
COBPEMEHHOU JTUJIAKTUKH M BO3PACTHOU IMCUXOJOTUHMM HANPaBJICHO Ha pElICHUE
3a7a4 000OIIEHUS TEOPETUYECKUX OCHOB OOIlel, HEOPraHUYECKOW XUMUU U
OpraHWYECKOM XUMHUM C OIMOpPOM Ha (yHAAMEHTaJbHbIC MOHSTHUS, 3aKOHBI H
Teopuu. Beaylryio poiab B pacKpbITHE COJACPKAHUS MPUHAJICKHUT SIEKTPOHHOU
TEOpUH, MEPUOJUYECKOMY 3aKOHY U CHUCTEME JJIEMEHTOB, TEOPUU XHUMHUYECKOTO
CTPOCHHUS BEILIECTB.

[Iporpamma yueOHOTO (97eKTUBHOrO) Kypca « HayuHble 0CHOBbI XMMMU)
MPEACTABIICHA CIEIYIOIIUMHU COJIEPHKATETbHBIMA KOMIIOHEHTAMU

YraeBonopoasl;

Kucnopoaconepxaiue  opraHM4eckwe  BellecTBa.  A3zaTcolepikainiue
OpraHUYECKHUE BEIIECTBA;

BemecTBa :KHUBBIX KJIETOK;

BricokoMoIIeKyIsIpHbIE OPTAaHUYECKHUE BEIIECTBA, BOJIOKHA,

BemiecTno;

XUMHYECKAs] PEAKIIHS;

KommiekcHble cCOeTMHEHNS M KPUCTAIIIOTUIPATHI;

Krnaccudukanus BemecTB U UX CBOMCTBA;

CrutaBel 1 HHTEPMETAUIUIBL;

MHuoroob6pasue opraHn4ecKux BEIeCTB;

[To3HaHnue U MPUMEHEHHE BEIIECTB U XUMHUECKUX PEAKIIUM.

Ipunyunwvl u ocobennocmu cooepcanus Ilpoepammol:

[[pUHIMIICUCTEMATUYHOCTY W TIOCJIEIOBATEILHOCTH  MpeJroaraeT
BBIJICJICHUE B HM3y4YaeMOM MaTepuaje BEAyIIMX HJEeW W TEOpUil, BBICTpAUBAaHUE
JIOTUYECKOM CHUCTEeMBl Kypca W y4eOHOro wmaTepuaja BHYTPU OJHOW TEMBI.
[IpyHIMO  CHCTEMHOCTH UM  TOCJIEIOBATEIIBHOCTH  IO3BOJISIET  COXPAHUTH
COOTHOIIEHHE MEXKJYy TEOPETUYECKUMU TIOJIOKEHHSIMA UM MPAKTUYECKOU
cocTaBJsioNIel Kypca. Peannsyercs B MOCiaeAOBaTEIbHOCTH TEOPHUM, MPAKTUKH,
KOHTPOJISI U CAMOKOHTPOJIS yUaIllUXCA.

[IpyHIMITHENPEPHIBHOCTH MO3BOJISIET OPraHU30BbIBATh 00yUEHHE C OMOPOM
Ha 3HAHUS XUMHH, TIOJIYYEHHbIC Ha CTYMNEHSX HAayalbHOTO OOIEro WU OCHOBHOTO



obmiero o0Opa3zoBaHMs, a TAK)KE Ha KU3HEHHBIM oNbIT oOy4daromuxcs. Kpome Toro,
OOJBIIYI0 POJb HUIPAIOT 3HAHMS, CPOPMUPOBAHHBIE JPYTUMHU IPEIMETHBIMU
00JIaCTSAMHU.

[TpuHIMIT AOCTYMHOCTH U MHAMBHUIYAIN3alMA CTPOUTCS Ha yueTe y4eOHBIX
BO3MOXKHOCTEM oOyuatouuxcsa. [lo3Bonser BbIOpaTh ONTHUMAIBHO Y4EOHBIi
MaTepuaj, COOTBETCTBYIOIIMN BO3PAaCTHBIM, (PU3NYECKUM, INCUXOJIOTMUECKUM U
UHTEIJIEKTYaJIbHBIM OCOOEHHOCTSIM  oOydaromuxcsi. OOydeHHEe XUMHUYECKOMY
COJIEP>KaHUIO OCTAECTCS JOCTYIIHBIM, HO IT03BOJIIET YMCTBEHHO U MHTEIUIEKTYAJIBHO
pa3BUBaTh 00YYaIOIINXCS.

[TpyHLIMIT BapUAaTUBHOCTH B OpraHMU3allMM 0Opa30BaTENIbHON JEATEIbHOCTH
JaeT BO3MOXKHOCTb JUIS Pa3JIMYHBIX BAapUAHTOB PEAIM3ALUM TEOPETUUYECKOU WU
IIPaKTUYECKOM YacTH Kypca, MUCXOAs K3 OOECIEYEHHOCTH Kypca MaTepHalIbHO-
TEXHUYECKUM, MH(})OpMAMOHHBIM, METOOUYECKUM oOecreueHneM,
OCOOEHHOCTSIMU pa3HbBIX TIpynn oOydarommxcsd B kiacce. [lo3Bossier uckathb
KOHCTPYKTUBHBIE ITyTH OpraHu3aiy y4eOHOH JIEATEIbHOCTH HE TOJIbKO YUUTEIIO,
HO U 00yYaromuMcs.

[IpyHIMIT MHMHHMMakca B OpraHM3allMd O00pa30BaTEIbHON JEATEIBHOCTH
NO3BOJIAET  OOYyYarolUMCS OCBOMTH  O0S3aTElIbHYIO 4YacThb  peau3yeMoil
nporpammel. OJHakO IporpaMmMa JaeT BO3MOXHOCTh Pa3BUTHIO TBOPYECTBA,
VMHTEUIEKTa y4Yalluxcsl 4Yepe3 ydacTHe B IPOCKTHOM JACATENBHOCTH, B
VICCJIEIOBATENBCKON JESATENBHOCTH, B PEUICHUM 337a4 IOBBILIEHHOIO YPOBHS
CJIO’KHOCTH.

CHuCTEMHO — JEATENbHOCTHBIM MOAXOH, peanusyemblii B IIporpamme,
Nno3BOJIsIeT (OPMUPOBATH JIMYHOCTHBIE, METANpPEIMETHbIE U  IMPEIMETHBIE
pe3ynbTarhl, 0003HaYEHHbIE (eaepaTbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM B MPEAMETHOM OOJACTH €CTECTBEHHO-HAYYHOrO0 O0Opa3oBaHUs C
y4€TOM UHIUBUAYATbHBIX OCOOCHHOCTEN yUaIuXcs.

MECTO B YYEBHOM IIJIAHE

Ha ypoBne cpennero o6uiero o0pa3oBaHHsi y4eOHBIM (JIEKTUBHBIN) Kypc
«Hay4Hble OCHOBbI XMMUMY SBISICTCS 00S3aTEIbHBIM JJISI U3YUYCHHS U SIBISIETCS
OJIHOM M3 COCTABJISIONIUX MPEAMETHOM 00acTu « ECTeCTBEHHBIE HAYKI.

[Iporpamma yuebHOTO (9nekTUBHOTO) Kypca«HaydHble OCHOBBI XMMMH)
paccuntana Ha 136(140) yueOHBIX YacoB, Ha U3yYEHHE Kypca B KaKIIOM Kiacce
npeanoiaraercs BbieauTh o 68(70) gacoB (2 waca B Hememto, 34(35) ydeOHBIX
HEJeTb).

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
YYEBHOTI'OQJIEKTUBHOI'O) KYPC
«HAYYHBIE OCHOBbBI XUMHNN»

[Tnanupyembie pe3yabTaThl OCBOCHUS MPOTPAMMBIYIEOHOTO (JIEKTHBHOTO)
kypca«Hay4yHble OCHOBbI XHMHM» YTOYHSIOT W KOHKPETU3UPYIOT 0OIIee
IMIOHMMAaHHE JIMYHOCTHBIX, METANPEAMETHBIX W IPEAMETHBIX PE3YJIbTATOB KaK C
MO3ULKNA OpPraHU3aluu UX JOCTHKEHUS B 00pa30BaTEIbHON I€ITEIbHOCTH, TaK U C
ITO3ULIAN OLIEHKU JOCTUKEHHUS ITUX PE3YyJIbTATOB.



Pe3ynbTaThl n3ydeHusi ydeOHOro (3JIEKTUBHOT0) Kypca JAOJKHBI OTpa)aTh:
pPa3BUTHE JIMYHOCTU OOYYArOUIUXCSl CPEACTBAMU MPEIaraeMoro s
M3Y4YEHHUs yUEOHOr0 MpeaMeTa, Kypca: pa3BUTHE OOIICH KyJIbTyphl 00y4YaroIuXxcs,
ux MHUPOBO33PEHUS, IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, pa3BUTHE
MO3HABATENbHBIX, PETYISTUBHBIX W  KOMMYHHUKAaTHUBHBIX  CIIOCOOHOCTEH,
TOTOBHOCTHU W CIHOCOOHOCTH K CaMOPa3BUTHIO M  MNPOPECCHOHATHHOMY

CaMOOIIPEEIICHHIO;

OBJIAJICHUE CHUCTEMaTHYECKUMU 3HAHUSMHU M MNPUOOpPETEHUE OIbITa
OCYIIECTBJICHUS 11eJ1eCO00pa3HON U pe3yIbTaTUBHOU JAESATEIbHOCTH;

pa3BUTHE CIIOCOOHOCTH K HEMPEPHIBHOMY CaMOOOpPa30BaHUIO, OBJIAJICHUIO
KJIIFOYEBBIMA ~ KOMIIETEHTHOCTSIMH,  COCTABISIFOIIMMU  OCHOBY  YMEHUSA:
CaMOCTOATENILHOMY MPUOOPETEHUIO W WHTETpAallMM 3HAHWM, KOMMYHHMKAIUU U
COTpYyIHUYECTBY, J(PGHEKTUBHOMY  pelieHuio  (pa3pelieHuio)  mpooiieM,
OCO3HAHHOMY  HCHOJIb30BaHUI0 HUH(POPMAIMOHHBIX U  KOMMYHHUKAI[MOHHBIX
TE€XHOJIOTUI, CAMOOPIaHU3allUU U CAMOPETYJIALINH;

obecrieyeHUe aKaJIeMUYECKOW MOOUIBHOCTH U (WJIM) BO3MOXKHOCTH
NOJJIEP>KUBATh U30pAaHHOE HAIlpaBJIeHUE 00Opa30BaHNUs;

obecnieueHre NpopecCUOHaIbHON OpUEHTAIMHA 00YYarOIIUXCS.

I Inanupyemvle 1uuHocmuvle pe3ynbmanmol

JIngyHOCTHBIEC pE3yJIbTAaThl BKIIOUAIOT

dbopMUpOBaHUE YYBCTBA TOPAOCTH 3a BKJIAJ POCCUMCKUX YUEHBIX XUMUKOB B
pa3BUTHE MUPOBOM XUMHUYECKON HAYKH;

MOJATOTOBKA BhIOOpA MHIWBUIYAIIBHOW 00pa30BaTEIbHON TPACKTOPHUH U
npodecCuoHaNbHON OpUEHTAIIUN 00YYarOIINXCS;

dbopMupoBaHrE YMEHHUSI YIIPABIIATH MO3HABATEIHLHOU JI€SITEILHOCTBIO;

pPa3BUTHE CHOCOOHOCTH K PEIICHUIO TMPAKTUYECKUX 3a7a4, YMEHUIO
HAXOJIUTh CIOCOOBI B3aUMOJICHCTBUS C OKPYKAIOIIMMHU B y4eOHON M BHEYPOUYHOMU
JEATEIIbHOCTH;

dbopMHUpOBaHKE XUMHUECKOU U IKOJIOTHYECKON KYIbTYPHI;

BOCIIUTAaHWE OE30MacHOTO OOpalieHusi ¢ XUMUYECKMMHU BEIIeCTBAaMU U
CTPEMJIEHHSI K 3J0pOBOMY 00pa3y KU3HHU.

IInanupyemvie memanpeomemuule pe3yi1bmamul

MertanpenMeTHble pe3yJbTaThl OCBOCHHMS OCHOBHOM 00pa3oBaTesbHOMN

mporpaMmsl IMpPCACTABJICHBI TPCM: I'PYIIIIaMHU YHHUBCPCAJIBbHBIX yLIe6HI>IX I[CﬁCTBHfI
YVD).

Pecynamusnvie ynugepcanvuvie yuebHwle deticmeus

CaMOCTOSTEIILHO OMPEIeATh IEH, 3a7aBaTh MapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOKHO OTIPEJIEIUTh, UTO IeJIb JOCTUTHYTA,;

OIICHMBATh BO3MOXXHBIE TIOCIEJCTBUS JOCTWKEHUS TMOCTABICHHOW IEIH B
NeSATEeTLHOCTH, COOCTBEHHOMW JKM3HU M KU3HHU OKPY>KAIOIIHMX JIFO/IeH, OCHOBBIBASIChH
Ha COOOPAKEHUSIX ITUKHA U MOPAJIH;

CTaBUTh U (OPMYIHPOBATh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHOMN
NESITEIIbHOCTH U KU3HEHHBIX CHTYAITHSX;



OLICHUBATh PECYPChl, B TOM 4YHUCJIE BpEMs U APYTrM€ HEMaTepHalbHBIC
pecypcbl, HEOOXOIUMBIE 1JIs1 JOCTUXKEHHUS TOCTaBICHHOM 11eIIH;

BBIOMpATh MyTh JOCTHKEHUS 1], IJIAHUPOBATH PEILIEHHE MOCTABICHHBIX
3a/1a4, ONTUMUZUPYSI MaTepUATIbHbIC U HEMAaTepHUaIbHbIE 3aTPATHI;

OpraHu30BbIBaTh A(PPEKTUBHBIA TMOUCK PECYpCcOB, HEOOXOIUMBIX JIJIS
JIOCTUKEHUSI IOCTABICHHOM 11€H;

COTOCTABJISATh TOJYYECHHBIM pe3ylbTaT MACSTEILHOCTH C IOCTaBJICHHOU
3apaHee LENbIO.

llo3nasamenvHule yHusepcanbhbvie yueoHvie 0elcmausl.

UCKAaTh U HAXOJUTh OOOOIIEHHBIE CHOCOOBI PEIIeHUs 3a/1ad, B TOM YHCIIE,
OCYUIIECTBJIATh Pa3BEPHYThIM MH(GOPMAIIMOHHBINA MMOMCK M CTaBUTh Ha €r0 OCHOBE
HOBbIE (yueOHbIE U TTO3HABATEIbHBIC) 3a/1a4H;

KPUTHUYECKH OILICHUBATh W HWHTEPIPETUPOBATH HH(POPMAIMIO C pPa3HBIX
MO3UIIMHI, pacrmo3HaBaTh M (PUKCUPOBAThH NPOTUBOpPEUUs] B HH(OOPMAIIMOHHBIX
HMCTOYHUKAX;

WCIIOJB30BaTh  pa3lIMYHbIE MOJCIbHO-CXEMaTUYECKUE CpEACTBa  JUIs
MPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOWIEHWM, a TAKXKE MPOTHBOPEUUU,
BBISIBJICHHBIX B HTH()OPMAIIMOHHBIX UICTOUHUKAX;

HaXOJUTh U MPUBOAUTH KPUTUUYECKUE apTyMEHThI B OTHOILICHUH JIEUCTBUN U
CY)KJICHUIl Jpyroro; CHOKOMHO M pa3yMHO OTHOCHUTBCS K KPHUTHYECKUM
3aMEYaHUsIM B OTHOIIEHHHM COOCTBEHHOTO CYXICHHS, paccMaTpuBaTh HX Kak
pecypc cOOCTBEHHOTO Pa3BUTHS,

BBIXOJUTh 32  pPaMKd  y4eOHOro  mTpeaMera ¢ OCYIIECTBISTh
L[E€JICHAINPABJICHHBIM MMOUCK BO3MOYKHOCTEW [JIs IIMPOKOTO NEPEHOCa CPENCTB U
CIIOCOOOB JEUCTBUS;

BBICTpanMBaTh UHAUBUYAIbHYIO 00pa30BaTENbHYI0 TPACKTOPHIO, YUUTHIBAS
OTPAHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

MEHSITh U YJIEPKUBATh Pa3HbIC TTO3UIIUH B MIO3HABATEILHOU NESITEIHLHOCTH.

Kommynuxamusnvie ynusepcanvuvie yueonvie 0eucmeus.

OCYIIECTBJISITh JEIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO
B3POCJIbIMU (KaK BHYTpPU 00pa30BaTeIbHONM OpraHU3alluy, TaK U 3a €€ IpeaesiamMu),
noa0upaTh MapTHEPOB IS JIETIOBOM KOMMYHHUKAIIMM HMCXOJS W3 COOOpaKCHHI
PE3YJAbTaTUBHOCTU B3aUMOJEHUCTBHUS, @ HE JIMYHBIX CUMITATHIA;

IPU OCYIECTBICHUU TPYIMIIOBON pabOThl OBITh KaK PYKOBOIUTENIEM, TaK U
YJIE€HOM KOMAaHJbl B Pa3HbIX poJsiX (reHepatop HUAEH, KPUTUK, HUCIIOIHUTEND,
BBICTYNAIONINHI, SKCIIEPT U T.1.);

KOOPJIMHUPOBaTh W  BBIMOJHATH pabOTy B  YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BepHYTO, JIOTUYHO M TOYHO M3JaraTb CBOIO TOUYKY 3pEHHS C
MCIIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX U TUCbMEHHBIX ) S3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH(QJIMKTOTEHHBIE CUTYallMu U MPEJAOTBpAIIaTh KOH(PIUKTHI
0 WX aKTUBHOM (ha3bl, BHICTpAaWBaTh JEJOBYIO M  00pa30BaTElIbHYIO
KOMMYHUKAIIIIO, 30erasi JMIHOCTHBIX OIICHOYHBIX CY)KICHHM.

IInanupyemule npeomemuule pe3yibmamsl



B pesynbrate o0yuenust mo I[Iporpamme ydeOHOro (2JIEKTHBHOIO) Kypca
«HayuyHble 0CHOBBI XMMHUW» 00YYAKOIINHCAHAYYNTCS

packpbIBaTh Ha MpUMEpPaX pojib XUMUU B (HOPMUPOBAHHHM COBPEMEHHOM
Hay4YHOU KapTHUHBI MHUPA U B IPAKTHUYECKOMN JIEITENBHOCTH YEJIOBEKA, B3aUMOCBS3b
MEXK]ly XUMHUEN U JPYTUMH €CTECTBEHHBIMU HAyKaMH;

WUTIOCTPUPOBATh Ha MPUMEPAX CTAHOBIICHHE U SBOJIIOLMUIO OPTraHUYECKOMN
XUMUHU KaK HAYKH Ha Pa3JIUYHbIX HCTOPUYECKHUX 3TANaX €€ Pa3BUTHUS;

yYCTaHaBJIMBATh PUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY CTPOECHHUEM aTOMOB
XUMHUUYECKUX BJIEMEHTOB U MEPUOJUYECKUM H3MEHEHHEM CBOMCTB XUMHYECKUX
AIIEMEHTOB M WX COEJUHEHUHM B COOTBETCTBHM C IIOJIOKEHUEM XHMHYECKUX
AJIIEMEHTOB B IEPUOAMYECKON CHCTEME;

aHAIM3UPOBaTh COCTaB, CTPOCHHE M CBOWCTBAa BEUIECTB, NPUMEHSISA
MOJIOKEHUSI  OCHOBHBIX  XMMHUYECKHUX  TEOPHl: XHMMHUYECKOrO0  CTPOCHHS
opraHnueckux coeauHennii A.M. bBytnepoBa, CTpoeHHs aToma, XUMHUYECKOU
CBSI3U, DJIEKTPOJIUTUYECKON AUCCOLMALMM KHCJIOT U OCHOBAaHWI; yCTAaHABIMBATh
MPUYMHHO-CJIEACTBEHHBIEC CBSI3M MEXKIy CBOMCTBAMHU BEIIECTBA U €r0 COCTAaBOM H
CTPOCHUEM;

MPUMEHSTh MPaBHJIa CHUCTEMATUYECKOW MEXIYHAPOJHON HOMEHKIATyphl
KaK CpeJCTBAa pa3MyeHusT M UACHTU(GUKAIIMK BEIIECTB IO HUX COCTaBy W
CTPOEHHUIO;

COCTaBJISITh MOJIEKYJIIPHBIE U CTPYKTYpPHbIE (POPMYJIbI HEOPTaHUYECKHX H
OpraHMYECKUX BELIECTB KaK HOCUTENEH MH(OpMAuU O CTPOCHHH BEUIECTBA, €r0
CBOMCTBAaX M MPUHAIJICKHOCTH K OMPENIETICHHOMY KJIACCy COEAMHEHUM;

OOBSACHATH TNPUPOAY U CIHOCOOBI 00pa3oBaHUS XUMHUYECKOM CBA3M:
KOBAJICHTHOU (TOJSPHOM, HEMOJISPHOW), HOHHOM, METAIITMYECKOM, BOIOPOIHON —
C LIEJIbIO OMPEACIICHUs XUMUYECKOM aKTUBHOCTH BEILIECTB;

XapaKTepu30BaTh (U3MUECKUE CBOWCTBA HEOPTaHWYECKUX M OPTraHUYECKUX
BEII[ECTB M YCTAHABIIUBATh 3aBUCUMOCTH (DU3UYECKUX CBOWMCTB BEIIECTB OT THIA
KPUCTALTMYECKOUN PELIETKH;

XapaKkTepu30BaTh 3aKOHOMEPHOCTH B HM3MEHEHUUM XWUMHUYECKHUX CBOWMCTB
MPOCTHIX BEIIECTB, BOJAOPOAHBIX COSAMHEHUM, BHICIIIMX OKCUJIOB U THAPOKCHUIOB,;

MPUBOJUTH MPUMEPHI XUMUYECKUX PEAKIINMA, PACKPHIBAIOIINX XapaKTEPHbBIC
XUMHUYECKHE CBOMCTBAa HEOPraHMYECKMX M OPraHWYECKUX BEIIECTB HU3YyUYCHHBIX
KJIACCOB C II€JIbIO UX HUJICHTU(UKAIUU U 0OBsICHEHUS 00JIaCTH TPUMEHECHUS;

ONpENENATh MEXaHU3M PEAKIMU B 3aBUCUMOCTH OT YCIOBHM MPOBEICHUS
peaKkIuyu ¥ MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XMMHUYECKUX PEaKIMil Ha
OCHOBE THUIIa XUMUYECKOU CBA3U U AKTUBHOCTU PEATEHTOB;

yCTaHABJIMBATh 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHHMYECKUX
COCIMHEHUN OT XapakTepa B3aMMHOIO BJIUSHHS aTOMOB B MOJIEKYJaX C ILEJbIO
MIPOTHO3UPOBAHUS MPOAYKTOB PEAKIINH;

YCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIUU U CMEIICHHS
XUMUYECKOTO PAaBHOBECHUS] OT PA3IMYHBIX (HAKTOPOB C IMEIBI0 OIMPEACICHUS
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUYECKUX TIPOLIECCOB;

YCTAaHABJIMBAaTh N€HETHUYECKYIO CBS3b MEXKIY KJIacCaMH HEOPraHUYECKUX M
OpraHUYeCKUX BEUIECTB /JII 0OOCHOBAHUS MPUHIMUIIHAIBHON BO3MOXKHOCTH



MOJIYYeHUS] HEOPTaHUYECKUX M OPraHWYECKUX COEAMHEHUH 3a/JIaHHOr0 COCTaBa U
CTPOCHHUS;

noa0upaTh pPEAareHThl, YCJIOBHS ¥ ONPEACNATh MPOAYKTHl PEAKIUH,
MO3BOJIIONINX ~ pPEATM30BaTh JIAOOPATOPHBIC ¥ MPOMBIIUICHHBIE  CIOCOOBI
MOJTYYEHHUS BAXKHEUIIINX HEOPTAHUYECKUX U OPTaHUYECKUX BEILIECTB;

OMPENIENATh XapaKTep CpeAbl B PE3yibTaTe TUAPOJIM3a HEOPTaHUYECKUX U
OPraHWYECKUX BEIIECTB M MPUBOJUTH MPUMEPHl TUIPOJIM3A BEIIECTB B
MOBCEHEBHON JKM3HU YENOBEKa, OHOJOTMYECKMX OOMEHHBIX Mpoleccax Hu
MPOMBIIIUIEHHOCTH;

OPUBOJUTH TMPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PpPEAKIUN B
PUPOJE, MPOU3BOACTBEHHBIX MPOIIECCAX U )KU3ZHEAEATEILHOCTH OPTaHU3MOB;

O0OCHOBBIBaTh  MPAKTUYECKOE  HCIOJIb30BAHUE  HEOPraHWYECKUX U
OpPraHUYECKUX BEIIECTB U UX PEAKIIUN B IPOMBIIINICHHOCTH U OBITY;

BBITIOJTHATh XMMUYECKUN SKCIIEPUMEHT IO PACIO3HABAHUIO U MOJYYCHUIO
HEOPTaHUYECKUX W OPTaHMYECKUX BEIIECTB, OTHOCAIIUXCA K Pa3IUYHBIM Kjaccam
COEJIMHEHUW, B COOTBETCTBUHU C MPABWJIAMH M NpUEMaMH O€30MacHON paboThI C
XUMHUYECKUMHU BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAHUEM;

MPOBOAUTL pacyeThl Ha OCHOBE XUMHUYECKUX GOpMylT U ypaBHEHHI
peaKkIuii: HaXOXKJIEHUE MOJICKYJISIPHOM (hOpMYJIbl OPraHUYECKOrO BEILIECTBA O €T0
IJIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIUX B €ro COCTaB, WU IO
MPOJIYKTaM CrOpaHus; pacyeTbl MacCOBOM JOJMU (Macchl) XHUMHYECKOTO
COEJIMHEHUS B CMECH; PacdeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peakiuu, €CIM OJHO M3 BEIHIECTB JIaHO B M30OBITKE (MMEET MPUMECH); PACUEThI
MacCOBOM WU OOBEMHOM JOJU BBIXOJA TPOJAYKTA PEAKIIMH OT TEOPETUUECKH
BO3MOYKHOTO; pacueTbl TeruioBoro »sddexra peakiuu; pacdyeTbl OOBEMHBIX
OTHOIIEHUN Ta30B TPU XUMHUYECKUX pEaKIMIX; pacdyeThl Macchl (o0bema,
KOJIMYECTBa BEIIECTBA) MPOJYKTa PEaKIMU, €CJIM OJHO W3 BEIICCTB JaHO B BHUJC
pacTBopa C ONPEAECIEHHOW MaCCOBOM 10JIe paCTBOPEHHOT'O BEIIECTBRA;

UCIOJB30BaTh  METOJbl ~ HAYYHOTO  TO3HAHUS:  aHajdu3,  CHUHTE3,
MOJICTUPOBAaHUE XUMHUUYECKUX TMPOIECCOB U SIBJICHUNW — MPU PEIICHUH Yy4eOHO-
UCCIIEIOBATENIbCKUX 3aJlad 10 M3YyYEHHUIO CBOWMCTB, CHOCOOOB TMOJYyYECHUS U
pacro3HaBaHUsI OPraHUYECKUX BEIIECTB;

BJIQJICTh MpaBujaMu O€30macHOro oOpalieHus ¢ €JIKUMH, TOPIOYUMHU U
TOKCUYHBIMH BEIECTBAMU, CPEJACTBAMU OBITOBON XUMUU;

OCYIIECTBJIATh TMOUCK XUMHUYECKOW WHPOpMAMK TIO0  Ha3BaHUSM,
uaeHTUdUKATOpPaM, CTPYKTYPHBIM (DopMyJiaM BEIIeCTB;

KPUTUYECKUA OIEHUBATh M MHTEPIPETUPOBATh XUMHUUYECKYIO HHGOPMAIIHIO,
COZIEpPKAIYIOCST B COOOIICHMSIX CPEACTB MacCOBOM HHQOpMAIMU, pecypcax
WNHTepHeTa, HAYYHO-TIONMYJISIPHBIX CTAThsIX C TOUKHU 3PEHHS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IIEJISIX BBISBICHUSI OIIMOOYHBIX CYXJACHUH W (HOPMUPOBAHUS
COOCTBCHHOI TO3UIINH;

yCTaHABJIMBAaTh B3aMMOCBS3UM MEXIy (GakTaMud U TEOpued, MPUUYUHOU U
CJIEJICTBHEM MPU aHaJIU3€ MPOOJEMHBIX CUTyalluii U 0OOCHOBAaHUU MPUHUMAEMBIX
pELIEHUN Ha OCHOBE XUMUYECKUX 3HAHUM;



OpPEACTaBIATh MYTH peIIeHUs IOOANbHBIX MPOOJIeM, CTOSIIUX Iepesn
YeJIOBEYECTBOM, M TMEPCIEKTUBHBIX HAMpPaBJIEHUH Ppa3BUTUS XUMHUYECKHUX
TEXHOJIOTUI, B TOM YHCJIE TEXHOJIOTUH COBPEMEHHBIX MAaTEPUAIOB C PA3IMIHON
(YHKIIMOHATBHOCTHIO, BO300OHOBISIEMBIX HMCTOYHUKOB CBIPbS, MEpPepabOTKH |
YTAIH3AIAHA TPOMBIILIICHHBIX U OBITOBBIX OTXOJIOB.

OOy4aronMiCAMOJIYYUT BO3MOKHOCTh HAYYUThCH

dopMmynupoBaTh 1€ WCCIENOBAaHUS, BBIIBUIaTb W IPOBEPATH
IKCIIEPUMEHTAIBHO TUIOTE3bl O XMMHUYECKHX CBOWCTBAX BEIIECTB Ha OCHOBE HX
COCTaBa M CTPOEHHS, UX CIIOCOOHOCTH BCTYNaTh B XHMHUYECKHE PpEaKIUH, O
XapakTepe U MPOAYKTaX pa3InYHbIX XUMUYECKHUX peakiuii;

CaMOCTOSITENIHO IJIAHUPOBATH U MPOBOJIUTH XUMHUYECKUE SKCIIEPUMEHTHI C
coOmoieHreM MpaBuil 0Oe30macHoi paboThl C BeEUIECTBAMH M JIaOOpATOPHBIM
o0opyI0BaHUEM;

UHTEPIPETHUPOBATH JIAHHBIC O COCTABE U CTPOCHHUH BEIIECTB, MOJYUCHHBIC C
MIOMOIIIBI0 COBPEMEHHBIX (PU3UKO-XUMHUYECKUX METOOB;

OIMCBHIBATh COCTOSHHE DJIEKTPOHAa B aTOME€ Ha OCHOBE COBPEMEHHBIX
KBaHTOBO-MEXaHMUYECKUX NPEACTABICHUNA O CTPOCHUU aroMma sl OObICHEHHS
pe3yJIbTaTOB CIIEKTPATHHOTO aHAIN3a BEIECTB;

XapaKTepU30BaTh POJIb A30TOCOACPKANIUX TETEPOITUKIMYECKUX COCTUHCHUN
Y HYKJICMHOBBIX KHCJIOT KaK BKHEUIIIMX OMOJIOTHYECKU aKTHBHBIX BEIIECTB;

IPOTHO3UPOBATH BO3MOYKHOCTh POTEKAHUS OKHCITUTEIHHO-
BOCCTAHOBHUTEJIBHBIX  PEAKIM{, JIeKAUX B  OCHOBE  MPHPOJIHBIX |
IPOM3BOJICTBEHHBIX MTPOIECCOB.

COAEPXAHUE MPOI'PAMMBI
10 KJIACC

|. YraeBogopoasl. (38 yacoB)

1.1: Beeaenue. (8 uacos)

1. Ctpoenusi aroma yriepoia B HOPMaJIbHOM U BO30YKIEHHOM COCTOSHHSIX.
DJEeKTPOHHBIE U 3JIEKTPOHHO-Tpaduueckue (GopMyIibl aTOMa yriiepoa.

2. ['ubpunuzanus opbuTaneit Ha mpuMepe aroma yriepoaa. Buasl rubpuansammm.
['eomeTpuss MONEKYT pacCMOTPEHHBIX BemlecTB. KpaTHocTh yrimepon -
yrAepoaAHbIX cBsizeil. OcoOble BHIBI CBS3M B OPTraHMYECKHX BEIIECTBAX: G —
CBSI3b U T — CBSI3b.

3. Homenknarypa opraHu4yecKkux COEAMHEHMI: CHCTeMaTH4ecKasi, TpUBHUaJbHas,
panoHanbHas. OOIKMe NPUHIUIB TOCTPOCHUS Ha3BaHWN OPTaHUYECKUX
BEIIECTB, YIPAXKHEHUS — COCTaBICHHE (DOPMYII [0 HA3BAaHUSIM U HA00OPOT.

4. Buapl  u30MEpUM  OPraHUYeCKUX  COEJAMHEHUM: CTpYKTypHass  u
IPOCTPAaHCTBEHHASI.

5. O01ue 3aKOHOMEPHOCTH NPOTEKAHMS] PEaKIM € Y4acTHEM OpPraHHYeCKHX
BEIIECTB. Y CIIOBUS MTPOTEKAHMUs, CITIOCOOBI pa3pyIlieHus CBsI3el, KiaccuuKaius
peakuuii o MeXaHu3MaM | TUITYy PEaKIMOHHBIX YaCTHIL.

6. — 7. Anroput™m pemieHus 3a1a4 Ha BBIBOJ (OPMYN BEIIECTB IO MAaCCOBBIM
JIOJISIM 3JIEMEHTOB.



8. UroroBoe noBTopeHue Tembl «BBegenue»

1.2: TIpenesibHBIE YIJI€BOAOPOABLL. (7 4acoB)

9. Ankanbl. [lapameTpbl XMMHYECKOM CBSI3M, MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TIOHSATHE O KOH(popMauusx, Buiabl KoHpopmammii. CBA3b
POCTPAHCTBEHHOTO CTPOCHHUS U YCTOMUNBOCTH BEILIECTB.

10. BzauMHOe BIMsSHHE aTOMOB B MOJIEKYJIaX ajlKaHOB. PernocenekTuBHOCTD
peaKuui.

11.  OcobeHHOCTH MPOTEKAHUSI XUMHUYECKHX PEaKIUil ¢ y4acTHEM aJKaHOB,
MEXaHMU3M peakluu CBOOOTHO-PaTUKAIBLHOTO 3aMEILICHUSI.

12. Iuxnoankanbsl. OCOOEHHOCTH CTPOCHHS U CBOMCTB IIUKIOATKAHOB: PEaKIUU
3aMEICHUS U TPUCOCANHEHUS.

13. — 14. Pemenue 3ajad Ha HaXOXKJACHUS MOJICKYJSIPHBIX (opMy
OpraHUYECKUX BEIIECTB MO MPOJAYKTaM CTOPAHMUS.

15. HroroBoe noBropeHue tembl «IIpeneabHbie yriaeBog0pOIb»

1.3: HenpeneabHble yrieBoaopoasbl. (13 yacos)

16. Ilpupoma nBOMHON CBs3M B alkeHaX M ankaaueHax. OOpazoBaHue u
IapamMeTpbl IBOMHOU CBs3U. Buabl nuzomepun.

17. MexaHuaM peakuuu S3JIEKTPOUIBHOTO  NPHUCOECAUWHEHUs, IPaBUIIO
MapxkoBHukoBa. D¢ ekt Xapama (IepoKCUIHbII 3PPeKT).

18. Peakiuu 3aMenieHns B alkaHax. MexaHU3M pPeakiii CBOOOIHO-PAAUKATBHOTO
MIPUCOEIMHEHUS Ha IPUMEPE PEAKIIMH MTOJTUMEPU3AIUH.

19. — 20. OKUCAUTENHHO-BOCCTAHOBUTEIHHBIC PEAKIIUN C YIACTUEM QTKEHOB.

21. Peaknuu MIPUCOCTUHEHUS raJoreHoOB " rajoreHajJKaHOB K
COTPsDKEHHBIMAIKAUEHAM, 3aBHCUMOCTh MPOAYKTOB PEAKIMI OT yCIOBUN UX
nporekaHusi. Peakiuu mnpucoeqMHEHUST HAa TPUMEPE HU30JMPOBAHHBIX U
KyMYJIUPOBaHHBIX aJIKaJIMCHOB.

22. Anxunsl. [lpuponma tpoitHoO¥ cBsizu. OOpa3oBaHuWe W TapamMeTpbl TPOWHOU
CBsI3U. Busbl nzomepuu.

23. Peaknuu MpUCOCTMHCHUS ¥ 3aMEIICHUS B AJIKUHAX.

24. — 25. OKHCIUTETFHO-BOCCTAHOBUTEIILHBIC PEAKIINH C yYaCTUEM aJTKUHOB.

26. — 27. Pemenne 3amauy Ha HAXOXKICHUS MOJICKYJSPHBIX  (hopmyn
YTJIEBOJIOPOJIOB 1O 00111eH (hopmyJie BelecTBa.

28. NtoroBoe nmoBTOpeHne TeMbl «HempeaenbHbIe yraeBO10POIbD

1.4: ApomaTH4ecKkue yriieBoaopoasl. (10 yacos)

29. Ilpupona apoMaTUYECKO CBsI3U, €¢ BIUSHUE HA PEAKIIMOHHYIO CIIOCOOHOCTH
BenlecTB. M3oMepust 1 HOMEHKIaTypa apeHoB.

30. MexaHu3Mm peakinu JeKTPpOoOUILHOTO 3aMENICHHs Ha IpuMepe OeH3051a U eTo
TOMOJIOTOB.

31. OpueHTaHTHI IEPBOTO W BTOPOTO poja B O€H30J5HOM KoJbile. CorimacoBaHHast
¥ HECOTJIACOBaHHAsI OPHEHTAIHSI.

32. — 33. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, TPOTEKAIOLIUE C YHACTHEM
rOMOJIOroB O€H30171a.

34. OO6mume crocoObl MPOMBINICHHBIX U JJAOOPATOPHBIX CIIOCOOOB MOTYyUCHUS
yTI€BOJOPO/IOB.

35. JlabopaTopnas pabota. KauecTBeHHBIE peaKIK Ha YTIIEBOAOPOIbI.



36. — 37. I'eneTuyeckast CBsI3b YIi€BOI0POIOB.

38. UroroBoe 3austue 1no 1 pazaeny «YTieBogopoab»

Il. Kuciaopoxacoaepxkamme opraHmyecKkue BemiecTBa. A30TcoAepsKaLMe

OpraHuyvecKue BellecTBa.

2.1: Cniuprel. (6 yacoB)

39. Kucnopoacoaepskamiye opraHudeckue BemiecTBa. OyHKIIMOHATBHBIE TPYIIIBI
(rugpocorpynna, kKapOOHHMIIbHAs, KapOOKcuibHas). B3anMHoe BiIMsHHE aTOMOB
B MOJIEKYJIaX OPTaHUYECKUX BEIECTB, COACPKAIIUX KUCIOPOS.

40. PacmpeneneHue SIEKTPOHHOM IJIOTHOCTH B MOJIEKYJaX CIHMPTOB pPa3HBIX
TOMOJIOTHYECKUX PSAAOB: MPEIEIbHBIX, HEMPEACIbHbBIX, apoMaTuueckux. OO0ras
XapaKTEPUCTHKA XUMHUYECKHX CBOWCTB CHUPTOB. Peakmuum 3aMemmeHus,
MPOTEKAIOUIUE B YTIEBOJAOPOIHOM pauKalie CIUPTOB.

41. OcoOEHHOCTM CTPOEHUSI M CBOMCTB MHOTOAQTOMHBIX CHHUPTOB. DEHOIHI,
CTPOCHHE, CBOMCTBA, OpUEHTAIHSI B OEH30JIbHOM KOJIBIIE.

42. [lpombllIUICHHBIE U JIA0OPATOPHBIE CIOCOOBI MOJYYEHUS CHUPTOB U (eHoIa.
MexaHu3M peakiuu HYKJICO(DHUIBHOTO 3aMeNIeHUs] Ha MpUMEpE MOJyUYeHHUS
CIIHPTOB U3 TaJIOTCHATKAHOB.

43. OKUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUHU C YIaCTHEM CITUPTOB.

44. UroroBoe 3aHsThe 1o Teme « CoupTh»

2.2 KapoonuiabHble coeqnHenns. (3 yaca)

45. Tomonoruueckue psanpl KapOoHwioB. Kiaccudukanus. Wzomepuss u
HOMEHKJIaTypa. DIEKTPOHHOE CTPOCHHE, B3aNMHOE BIIHMSHUE B MOJIEKYJIax.

46. XuMmuYeCKMe CBOWCTBA aJbJACTUIOB W KETOHOB. MEXaHHW3M peakiui
HYKJICOUIHHOTO TPUCOSANHEHUS Ha TIPUMEpE albACTHIOB U KETOHOB.

47. OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU C yYaCTHEM AalIbJETUIIOB H
KETOHOB.

2.3 KapOokcunbHbie coequnenus. (9 yacoB)

48. CocraB, kiaccuduKkaius, U30MEepUsi U HOMEHKIATypa KapOOHOBBIX KHCIIOT.
DNEKTPOHHOE CTPOCHUE, B3aUMHOE BIIMSTHUE B MOJICKYJIaX.

49. Oco0Oble CBOWCTBA HEKOTOPHIX KAapOOHOBBIX KHUCIOT: MYpPaBbUHOM,
MaJbMUTHHOBOM, cTeapuHOBOM. Mbl1a. OTHOIIIEHHE MbLIA K )KECTKOM BOJE.

50. HempenenbHble, TBYXOCHOBHBIE U apOMaTU4YECKUe KUCIOThl. OCOOCHHOCTH UX
cBoiicTB. CrIOCOOBI MOJTy4Y€HHUS JBYXOCHOBHBIX KUCIIOT.

51. B3anmocCBA3b KUCIOPOACOAEPKAIINX OPTAHMYECKUX BEILIECTB.

52. B3auMOCBS3b  KHUCJIOPOJACOJEPKAIIUX  OPraHMYECKUX  BEIIECTB U
YIIEBOIOPOIOB PA3NTUYHBIX TOMOJIOTHYECKHUX PSIIOB.

53. — 54. Pemenne 3agad Ha HAXO0XKICHHE MOJICKYJISAPHON  (POpMYIIbI
OPraHUYECKOTO BEIIECTBA, COJAEPIKAIIETO KUCIOPO.

55. JlaboparopHas paboTta. KauecTBeHHBIE peakliMi Ha KUCIOPOICOAEpKAIIIe
OpPraHUYECKHE BEIIECTBA.

56. HUtoroBoe 3anstue mno Temam: «KapOoHuipbHBIE W KapOOKCHIIBHBIE
COCITUHEHMSD)

2.4: AMuHbI. (3 yaca)

57. Awmunbl. OCHOBHOCTH aMHMHOB, OOYCJIOBJIEHHas OCOOBIM CTPOCHHEM
aMUHOTPYTIIIHI.



58.AnmnmH. OCHOBHBIE CBOWCTBA aHWJIMHA B CPABHCHUU C aMHUHAMH M aMMHUAKOM.
OpuenTarus B 0€H30IbHOM KOJIblle. MeXaHu3M peakini 3uHuHA.

59. Pemenue 3amad Ha HAXOXKIECHUE MOJEKYISIPHOW (OpPMYIBl OpraHMYECKOTO
BEIIIECTBA, COJICPIKAIIETO a30T.

I11. BemecTBa :KHBBIX KJI€TOK. (6 4acoB)

60. XKupsl. OcoOOGEHHOCTH CTpOEHUs, COCTaB U Kiaccudukamus xkupoB. CBOHCTBa
NpEETbHBIX U HEMPEIETbHBIX KUPOB.

61. Momnocaxapunsl. Krnaccudukamusi, coctaB, H30MEpHUs, TayTOMEpHs,
ontuyeckas uzomepusi. CBONCTBA MOHOCAXapHI0B HA OCHOBAHWHU MX COCTaBa U
CTPOCHHSI.

62. Omurocaxapuael, moaucaxapuabl.CTpoeHHE, HaXOXICHWE B TPHUPOJE.
XUMHUUYECKHE CBOMCTBA: OKUCIICHUE, KUCIOTHBIN THAPOJIN3S.

63. AMHHOKUCIOTHI —amOTEepHbIE OpraHMYECKWe CcoeauHeHus. B3aumHoe
BIIUSTHUC IBYX (DYHKITMOHABHBIX TPYII IPYT Ha JAPYTa.

64. benku — npupoaHbIe OJIUMEPHI. ['UapOoaN3, neHaTypalus, [BETHbIC PEaKIUU
Ha OEJIKH.

65. JTaboparopHas padoTa. KauecTBeHHBIC peakiiui Ha aMUHBI, KpaxMail U OCJIKH.

V. BbicokoMoJIeKyJIsIpHbIE OpraHHYeCKHe BelecTBa, BOJIOKHA. (5 yacoB)

66. IlomuMepnl, OCOOCHHOCTH CTPOEHHUS, (U3MUECKHUX CBOWCTB, CIIOCOOBI
MOJTyYEHUS IOTUMEPOB: TTOTUMEPHU3ALIHS, TOTUKOHICHCAIIHS.

67. CrepeoperymsipHble MONUMEPHL. TepMOIIACTHYHBIE U TEPMOPEAKTHUBHBIC
nonumepsl. [mactmaccer.

68. BonokHa, kinaccudukaiysi, mporu3BOJCTBO BOJIOKHA KAPOH U JIaBCaH peakiueit
MOJIMKOH/ICHCAIINH.

69. Urorosoe 3anstue no pazaenam 1 u 1V

70. O6006mIaromIee TOBTOPEHHE.

11 KJIACC
V. Xumuueckuii 3s1iemeHT (11 gacoB)
71-72. ®opMbl CyIIECTBOBAaHUS XUMHYECKHX 3JIeMEHTOB. OCHOBHBIC TOHSATHS U
3aKOHBI XUMHH.
73-74. Crpoenue aroma. Ilepuoamdeckuii 3akoH. Ilepwomumyeckas cucrema
AJIEMEHTOB U CTPYKTYpa dJECKTPOHHOM 000JI0YKH aTOMOB.
75-76. XuMuueckue (GopMyJibl U pacueThl MO HUM. 3a7a4il Ha HAXOXICHUE
XUMHUYECKON POPMYIIbI BEIIECTBA.
77. KomnuectBo BemectBa. Uuciao ABoraapo. MosisipHblii 00beM ra3oB. ['a3oBbie
3aKOHBI.
78. ATOpUTMBI PEIIEHUS PACUETHBIX 3a/1a4.
79. ANTOpPUTMBI  PEHICHUS JKCIICPUMEHTAIBHBIX 3a7a4 TP  H3YYCHUHU
HEOPTaHWYCCKUX U OPTAaHUYCCKUX COCTMHCHUM.
80.1toroBoe 3aHsATHE MO TEME«XUMHUECKUAN STIEMEHT.
VI1.BemecTBo (9 yacos)
81. DneKTpOoOTPULIATENBHOCTh XUMUYECKHUX AIIEMEHTOB.



82. Honnas cBsa3b. Karvonbl u anuonsl. Knaccudukaiysi MOHOB MO COCTaBY
(TIpocThIE U CIOXKHBIE), IIBETa MOHOB. MlOHHBIE KpHcTainyeckue pemeTku. CBoicTBa
BEILIECTB C HOHHOM KPUCTAJUIMYECKON PEIIETKOMN.

83-84. Knaccudukamuss KOBaJCHTHOM XHMHUYECKOM CBSI3M: IO MEXaHHU3MY
oOpa3oBaHusi (0OOMEHHBIN U IOHOPHO-AKIENTOPHBII), 10 AIEKTPOOTPULIATEIHLHOCTH
(monsipHAs ¥ HEMOJIIPHAs ), IO CITOCO0Y MEePEKPBIBAHMSI AJICKTPOHHBIX OpOUTase (o 1
), IO KPaTHOCTH (OJ{MHApHAas, IBOMHAs, TPOMHAs U ofyTopHas). [lonsgpHOCTh CBSA3U
U MOJISIPHOCTD MOJICKYJIbI.

85. MexMounekysipHas U BHYTPUMOJIEKYJISIpHAsE BOJAOPOJIHASA CBsI3b. MexaHu3M
oOpa3oBaHMs W 3HAYCHHE BOJOPOJHOM CBSI3M IS OpraHU3alldd CTPYKTYP
OMOMOJIMMEPOB.

86. Equnas nmpupoa XuMHUUeCKHX cBsa3eil. IoHHas CBA3b KaK MpeeNbHbIN Ciiydai
KOBAQJICHTHOU MOJIIPHOM CBSI3H; IIEPEXO/I OJHOTO BUA CBSA3H B APYIOW; pa3HbIE BUJIBI
CBSI3H B OJTHOM BelllecTBE. MeXMOJIEKYIISIpHbIE B3aUMOICHCTBUSI.

87. Meranmueckasi CBS3b.

88. BemiecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHUSL. TUI KpUCTaIITMUECKON
peneTKy. 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHHSI.

89. Uroropoe 3ansaTue 1Mo TeMe«BerecTBoy.

VII. Knaccnpuxanus xumudeckux peaknuii (15 yacos)

90. PacueTsl 00bEMHBIX OTHOLIECHHM T'a30B MPU XMMHUUECKUX PEAKITHUIX
91-92.2neKTpoNMTHYECKast TUCCOIUAINS HEOPTaHHUECKUX M OPTaHUYECKUX KUCIIOT,
1Ieno4ei, coneii. Peakiimu noHHoro ooMeHa.

93. PacueTsl, CBSI3aHHBIE C KOJIMYECTBEHHBIM COCTABOM PAaCTBOPOB.

94-95. CkopocTh XUMHUYECKON peakiuu. [IOHATHS «HTANBIHSL), «IHTPOIUSY,
«oHeprust [ mo6cay. OOpaTuMbie 1 HEOOPATUMBIE XUMUYECKHE PEAKITMA. XUMUYECKOE
paBHOBECHE U YCIIOBUSI €I0 CMEICHUS.

96. Pemenue 3amau o reme: «CKOpOCTh XUMUYECKOM PEaAKIIAN)

97. TemnoBble 3h(dEeKTHl XUMHUUYECKHX peakiui, 3akoH ['ecca. Pacuersl 1o
TEPMOXUMUYECKUM YPABHEHUSIM

98-99. OxucanTEeNbHO-BOCCTAHOBUTENBHBIE PEAKIIMU. MeToH JIEKTPOHHOTO U
AJIEKTPOHHO-UOHHOTO Oananca. Brmsinue cpenpl Ha mpoTekanue OBP.

100. Koppo3ust MeTamioB ¥ CocoObI 3aIUTHI OT HEe.

101-102. IM'uaponu3 opraHUYECKUX M HEOPTraHWYECKUX coeauHeHud. OOpaTUMBIA
THAPOIN3, HEOOpaTUMBIA THAPOIW3 W OOMEHHBIN  TuApoau3.BogopoaHbii
MOKa3aTellb.

103. DnexTponu3 pacIIaBoB U PaCTBOPOB BEILIECTB.

104. Utorosoe 3ansTue mo Teme«Kinaccuduxaruss XaMUYECKUX PEaKIInii».

VIII. KoMmiekcHbIe coeTHHEHUs H KPUCTAIOruaparhl (3 yaca)

105. Koopnunanmonnass teopust A. Bepnepa. KowmriiekcHble CcoequHEHUS.
Knaccudukanus, HomeHkinatypa. Xumuueckue cBoiictna. [loayyenre u npuMeHeHue
106. Kpucramtoruapatsl. XuMudeckue cBoricTsa. [lomyuenue u npumMeHeHue.

107. Pemenue 3amay 1o teme: «KpucTtamioruapatsi.

IX.Knaccudukanusi BemecTs 1 UX cBoiicTBa (12 yacoB)

108-111. XapakTepucTuka MeTaUIOB IaBHbIX noxarpynn |—III rpymm.
XapakTepucTuKa METaJJIOB — MEJId, XPOMa, JKelie3a.



112-114. XapakTepucTiKa HeMeTa/UI0B aBHbIX oArpynm [V-VII rpymm.
115.XvuMuuecknue CBONCTBA HEOPTAHMYECKUX BEHIECTB PAa3JUYHBIX KJIACCOB.
B3anuMoCBsA3b HEOPraHUYECKUX BEUIECTB.

116. Ilpakmuuecxas paboma Ne 1 Xumudeckne CBONCTBAa OKCHIOB, OCHOBAHHI,
KHUCJIOT U COJIEH.

117. I'enernyeckas CBsI3b MEKIY KJIacCaMH HEOPTaHUYECKUX COETMHEHUI.

118. HUroroBoe 3ansTue no teme«Kinaccudukaius BEMIECTB U UX CBOMCTBaY.
Pemenue 3ana4d no teme: «Heoprannyeckre BEIECTBa.

X. CniaBbl M HHTEpPMeTAIHABI (2 Jac)

119.CnunaBbl 1 IHTEPMETAJLIH/IBL.

120. Pemienue 3a1a4 Ha BEIYUCIIEHUE MACCOBOM JIOJIM METalIa B CIUIaBE, BHIBEJICHUE
dbopMys1 UHTEpMETAIUIOB.

X1. MHoroo6pa3ue oprann4ecKkux BeiecTn (8 4acoB)

121-122. OcHOBHbIE MOJOXKEHUSI U HAIPABJICHUSI PA3BUTHUS TEOPUH XHUMHYECKOTO
CTpoeHMsI opranndeckux Bemects A.M. byrnepoBa. OcoOeHHOCTH XUMUYECKOTO U
ANEKTPOHHOTO CTPOEHHUS aJIKAHOB, aJIKEHOB, aJIKWHOB, UX CBOMCTBA.

123. ApoMaTH4eCKUE yTIIEBOIOPO/IBI.

124. OnekTpoHHOE CTpOeHHE (YHKIMOHAIBHBIX TPYHI KHCIOPOJOCOIEPKALINX
OpPTraHUYECKUX COCTUHEHUM.

125. XumMu4deckre CBOMCTBA KACIOPOACOACPKAILUX OPTaHUIECKUX COCTUMHEHUI.
Cnosxnbie 3upsl. Kupsl. Mbina.

126. YrieBoapbl.

127. AMuHBL. AMUHOKHUCIIOTHI. benku.

128. WUtorooe 3aHsTHE 10 TeMe«MHOroo0pasre OpraHMueCcKux BEIIECTBY.

XI11. ITo3HaHue ¥ NpUMeHeHNe BelleCTB M XuMu4YecKux peakuuii (10 yacos)

129. IIpaBuna paboTkl B 1aboparopur. MeTo bl UCCIEI0BaHUS 0OBEKTOB.

130. KayecTBeHHBIE peaklIni HA HEOPTaHUYECKUE U OPTAHUYECKHUE BELIECTBA.
131-132. Ilpaxmuuecxkas paboma Ne 2 KauecTBeHHBIC pEaKlMU OPTaHUYECKHUX U
HEOPTaHUYECKUX COCAUHEHUM.

133. OO6mue Hay4HbIE TPUHITUTIBI XUMUYECKOTO IIPOU3BOICTBA.

134. PacueTsl Macchl BemlecTBa WM 00beMa Ta30B MO M3BECTHOMY KOJHYECTBY
BEILECTBA U3 YYACTBYIOLIUX B PEAKIIUU.

135. Pacuetsl Macchl (00beMa, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH
OJIHO U3 BEIECTB JJaHO B M30BITKE (MMEET MPUMECH ).

136. PacueTs! Mmacchl (00BbeMa, KOTMYECTBA BEIIECTBA) MTPOAYKTA PEAKIIMH, €CITU OTHO
Y3 BEILIECTB IAHO B BUJIE PACTBOPA C ONPEACIIEHHON MAaCCOBOU JOJIEN paCTBOPEHHOTO
BEILECTBA.

137. 3amaum Ha ompe/eIeHre BBIX0/1a MTPOTYKTa PEaKIIHIH.

138.3amaumn Ha onpesieneHre KOJIMYECTBEHHOTO COCTaBa CMECH.

139-140. 3amuTa NpOEKTHHIX padoT.

TEMATHYECKOE IINTAHUPOBAHUE

| N | TemaTH4eckoe NJIAHUPOBAHHE | Komuectna | Dopma




n/n | |  uwacoB | KoHTposs
l. YraeBogopoan (38 yacoB)

1. BBenenue & yacoB TectupoBanue

2. | IlpenenbHble yTaeBOAOPOIBI 7 yacoB 3auer

3. | HenpenenbHbie yriaeBoa0pO/IbI 13 gacos [TpoexTHas

paboTta

4. | ApomaTuyecKkue yrieBOoa0pOIbI 10 yacoB | JlaboparopHas

pabora
1. Kuciopoaconep:xaiiue opranudeckue BelecTsa. A30TcoJep:Kaniue
oprannyeckue BemecTna (21 yac)

S. Cnupthl 6 JacoB IIpoexTHas

pabota

6. | KapOoHunbHble cOeTUHEHMUS 3 yaca TectupoBanue

7. | KapOoKcUIIbHBIE COCTUHEHUS 9 wacos JlaGopatopHas

pabota

8. | AMuHBI 3 gaca TectupoBanue

I11. BemmecTBa kuBBIX KJ1eTOK (6 4acoB)
9. | BemecTBa XUBBIX KJIETOK 6 yacoB JlaGopaTopHas
pabora
V. BbicokOMOJIEKY/ISIpHbIE OPraHNYeCKUe BelleCTBA, BOJOKHA.
(5 uacoB)

10. | BeicokomoreKyIsipHbIe OpPraHUYECKHUe 5 4acoB [IpoexTHas

BEIIIECTBA, BOJIOKHA pabota

V. Xumuueckuii 3iemMeHT (11 yaco)

11. | XuMu4eckuil 2JieMeHT 11 gacos TectupoBanue,
MPOCKTHAs
pabota

VI1.BemectBo (9 yacoB)
12. | BemecTso | 9 wacos | auér
VII. Xumuueckas peakmnus (15 gacos)

13. | Xumuueckas peaxius | 154yacos | 3auér

VIIl. KommiiekcHble coeTMHEHUsT M KpUcTautoruaparsl (3 yaca)
14. | KoMIuiekcHbIe COEMHEHUS u | 3 yaca Pemenne

KPUCTAUIOTHIPATHI 3a1ay

IX. Knaccudukanus BemecTs 1 Ux cBoiicTBa (12 yacos)

15. | Knaccudukanus BemectB u ux cBoiictea | 12 yacos [IpakTnueckas
pabora,

3a4eT
X. CiuiaBbl 1 HHTEPMeTALINABI (2 yaca)

16. | CrimaBbl M HHTEPMETAIUTHIBI 2 yaca [TpoektHas

pabota

XI. MHoroo6pa3ue opranndeckux BemiecTs (8 yacoB)

17. | MHOroo6pasue opraHu4eckix BENIECTB

| 8 uacos

| TectupoBanue

XII. Ilo3naHue ¥ NpUMeHeHHUE BellleCTB U XuMn4ueckux peakmuii (10 yacon)




18. | [losmamne u mnpumeHeHue BemiectB U | 10 yacos [TpakTryeckas
XUMHYECKHUX PeaKIni pabora, 3a4eT
[IpoexTHas
pabota
CIIMCOK JIMTEPATYPBI

OcHoBHas quTEpaTypa:

1. Ta6puensn O. C., JIpicoa I'. I'. Xumus. 11 ki. [IpodunbHblit ypoOBEHB:
Metonnueckoe oco-ome. — M.: [Ipoda.

2. Tabpuensn O. C., OctpoymoB U. I'. Hacronbhas kaura yuntens. Xumus. 10
k1. — M.: Jlpoda, 2015.

3. Taopuemsa O. C., JIsicoBa I'. T'., Beeaenckas A. I'. HacronpHas kHuTa
yuutens. Xumus. 11 kn.: B 2 9. — M.: [Ipoda, 2014,

4. Tabpuensn O. C., OctpoymoB U. I'. Oprannyeckas XxumMus B TeCTaxX, 3a/1ayax,
ynpaxHeHnusx. 10 k1. — M.: Jlpoda, 2015.

5. Tadpuensn O. C., OctpoymoB W. I'. O6mias xuMus B TecTax, 3aj1adax,
ynpaxknenusix. 11 kin. — M.: JIpoda, 2003—2005.

6. Xwumusa. 10 kiu.: KonrponbHble U mpoBepodHbie padoThl k yueOHuky O. C.
[Mabpuensna «Xumus. 10»/0. C. T'abpuensn, I1. H. bepeskun, A. A. Yakosa
u ap. — M.: Jlpoda, 2014.

7. Xwumus. 11 k n.: KorrponbHble U npoBepouHbie paboThl k yueOHuky O. C.
["aGpuensna, I'. I'. JIsicoBoit «Xumus. 11»/ I'abpuenanO. C., bepe3kunll. H.,
VYmakoBa A. A. u ap. — M.: [lpoda, 2014.

8. BomoBux B.b., Kpyreukas E.JI. Opranudeckas XuMusi: BOIPOCHI,
yOpaKHEeHUsI, 3anauu, TecTel. llocobue nns crapmeknaccHukoB.- CII6:
CMMUO IIpecc, 2012

9. Pagenxuii A.M., KypesnoBa T.H. [lugaktudeckuii marepran mo XUMHH. —
M.: [IpocBemenne, 1997.

10. Hopouskun B.H., bepexnas A.I'. EI'D 2016: TtemaTudyeckue ¥ TUIIUYHBIC
TECTBHI.

11. Mrpemmuep I'.1., XoxnoB A.. Metoauka pacueTHbIX 3aAa4 1o xumuu 8-11
kiaccoB. — M.: [Ipocsemenne, 2001,

12. Kapuosa A.A., JIeskun A.H. Oprannueckast xumus. — ABanon, 2005.

13. Hosommuckuii M.M., Hosommuckags H.C. Tumbel XMMHYECKHX 3a7a4 H
cnoco0nl ux pemenus 8-11 knacceel, M.:OHUKC Mup u o6pazoBanue 2016

14. EropoB A.C. u gp. IlocoOue-peneTuTop sl MOCTYNAIOUIMX B BY3bl//
yeTBepTOoe n3nanue — Poctos H//1: uzn-Bo «®enukcy, 2016.

15. Tao6puensu O. C., Batnuna JI. [1. Xumuuecknii sxcniepuMeHT B mikojie. 10 k1.
— M.: dIpoda, 2013.

16. Tao6puensu O. C., OctpoymoB U. I'. «Xumudeckuit sKcriepuMeHT B 1ikoste. 11
kiace» - M.: Jlpoda, 2013.

JlomoJTHUTEeIbHAS JIUTEPATypa:
1. Oprannueckas XxuMus B TeCTax, 3a7adax, ynpaxkHenusx. 10 kimacc: yueOHOE
nocobue mnsi obmeoOpasoBarenbHbix yupexaenuit / O.C. Nabpuensa, W.T.




6.

7.

Octpoymog, E.E. OctpoymoBa. — 3-e uza., crepeotun. — M.: [Ipoda, 2015. —
399.
INa6puensa O.C., OctpoymoB WN.I'., CraakoB C.A. «Xwumusi ['oToBUMCS K
EI'D», M: lIpoda,2011r.
EI'D 2016. Xumusa. Tunosele TectoBbie 3amanus / KO.H. MenseneB. — M.:
M3parenscTBO «OKk3amen», 2016. — 111.
Otmuunuk EI'D. Xumus. Pemenue cnoxsbix 3amad. [log penmakmuein A.A.
Kasepunoit / ®UIN. — M.: Unrennext-Lentp, 2016. — 200c.
Enunbiit  rocymapctBeHHbld  3k3aMeH 2016, Xwumusa. YHUBEpCallbHBIC
Matepuaibl i nmoarotoBku ydammxcs / OUIN. — M.: UaTtemnexr-Lentp,
2016. —272c.
XomueHko W.I'. Pemenune 3amad mo xumun. — M.: OOO «M3narensctBo HoBas
Bonnay, 2015. — 256¢.

Xomuenko ['.I1. Xumus ajisi mocTynarmmmx B By3bl: Ydeb.mocobue. — M.:
Brici.mk., 2008. — 367 c., uin.

DJ1eKTPOHHBbIE 00pa3oBaTe/IbHbIE Pecypchl

1.

A

o B

9.

1

a0 PE

«Enunas xomnexkuuss Lugpossix OOpazoBatenbHbix PecypcoBy» (Habop
mudpoBeix pecypcoB k ydeOnukam O.C. Tabpuensna) (http://school-
collection.edu.ru/).

http://him.1september.ru/index.php — sxypran «Xumus».
http://him.1september.ru/urok/- Matepuansl k ypoky. Bce pabothi, Ha
OCHOBE KOTOPBIX CO3/laH CaiT, ObUIM OMyOJMKOBAHBI B KypHalIe «XUMUS».
ABTOpaMu caiita npojenaHa Oosbluas paboTa MO CUCTEMATU3HPOBAHHUIO
ra3eTHBIX CTaTed C y4ETOM IIKOJbHOW y4eOHOW MpOorpaMMbl MO MPEaMETy
"Xumus".

www.edi0s.ru — Dioc — HeHTP AUCTAaHIIHOHHOTO 00pa30BaHUU
www.km.ru/education - yueOHbIe MaTepHalibl M ClIOBapH Ha caiTe «Kupuir
u Medoauii»

http://djvu-inf.narod.ru/ - snekrponHas 6uOIMOTEKA

Ypoxku xumun KUPUJIJIA U ME®O/IUA, 10-11 xmaccel, BuptyansHas
mkona Kupmina u Medoaus, OOO «Kupumn u Medoauiiy, 2005
«IIIkOIBHBIM XUMUUYECKHN 3KCTIEpUMEHT. Oprannyeckasi XUMHs», 4acThb 1-5,
COOpHUK JEeMOHCTPAIMOHHBIX OMBITOB JIJIsl CpEeIHEH 0011e00pa3oBaTeIbHOM
mkoibel, OO0 «Tenekomnanuss CI'Y TB», CoBpemeHHass ryMaHUTapHas
akagemus, 2005

Oo6pazoBatenpHas koswtekuss 1C, Opranmdeckas xumus 10-11 kmaccsr,
Jlabopatopus cuctem mynbtumenua, Mapl TV, 2000, 2003

0.ABTopckuii mpoaykt npe3enranuu MicrosoftPoverPoint

BO3MOXHBIE TEMbI JIUISA ITPOEKTOB.
OOBHHSIOTCS MPUPOAHBIE HICTOYHUKH YTIIEBOJAOPOIOB.
VYrneBonopossl B npupoae. HedTs u npupoanslii ras.
ApomaTu3aTopbl Ha OCHOBE CIIOXHBIX 3()UPOB.
ApomaTrdeckue Macia — OeCUEHHBIHN 1ap NpUpoIbl.
AcCnUpUH — JOpyT WU Bpar?


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/index.php
http://him.1september.ru/urok/
http://www.edios.ru/
http://www.km.ru/education
http://djvu-inf.narod.ru/

6. beH3anupeH - XMUMHUKO-IKOJIOTUYECKas IPOOIEMa COBPEMEHHOCTH.
/. B mupe nonumepos.
8. I'moramar HaTpus — NpUYMHA MUIIEBOW HAPKOMAHUU.

9. 2Kupsl: Bpen u moJib3a.

10.13 'kxu3HH HOIUITUICHOBOIO ITAKETA.
11.13 gero cocrout onexnaa. BonokHa.
12.Mup nnactmacc.

13. Mbu1bHAS UCTOPHUSL.

14. Caxap 1 caxap0o3aMEHUTEIH: 3a U MPOTUB.

15.YTo Takoe HEPTh U KaK OHA MOSIBHJIACh Ha 3emiie?

16.Yto Takoe caxap u OTKyJa OH OepeTcsi.

17.10enk HaTypadbHBIM U UICKYCCTBEHHBIN.

18.B Mupe opraHn4ecKux KHCIOT.

19.A30T B niuile, BOAE U OpraHU3ME YEIOBEKA.

20.Amromuan — metain XX Beka.

21.buorenHnas kiaccuukanys XUMUYECKUX JIEMEHTOB.

22.B Mupe KOoppo3un METAILIOB.

23.B yAMBUTEIBHOM MHUPE KPUCTAIIIOB.

24. BnusiHME METAJUIOB Ha KEHCKUW OPTaHU3M.

25.Boja — BemecTBoO NPUBBIYHOE U HEOOBIYHOE.

26.BpIpamBaHre KPUCTAUIOB IPY PA3JIMYHBIX BHEIIHUX YCIOBUSX.

27.I'panu sipkoit Hatypsl. .M. Mennenees.

28.Kene30 u okpyxkaromas cpeaa.

29. UccnenoBanue ypoBHS KOPPO3UU ITAMSATHUKOB rOpoja.

30. Moz B MpOyKTax MUTAHKS 1 €r0 BIMSHNE HA OPTaHM3M 4eJI0BeKa.

31.MenneneeB u HoGeneBckas mpemus.

32. MUKpOITIEMEHTHI: 3710 WK 611aro?

33.1lepnonnueckas cucrema JI.M. MeHneneeBa Kak OCHOBa HAay4dHOIO
MHPOBO33PEHUS.

34.Copa: 3HakOMasi 1 HE3HAKOMAs.

35.05eMeHT HOMEDP OJUH.

OCHOBHBIE KPUTEPUU OHEHUBAHUA JEATEJIBHOCTHU

OBYYAIOIIXCA

OneHka y4eOHBIX AOCTHXKEHUN OOYyYalolUXCs MPOU3BOAMUTCS C YYETOM
Lelel NpeaBapUTEIbHOr0, TEKYIIEro, 3TAllHOIO M WTONOBOTO NEAArOru4ecKoro
koHTposst 1o [Iporpamme yuebHOTro (37eKkTHBHOrO) Kypca «HaydyHble OCHOBBI

XUMUW.
Ouenka TpedoBanus
3a4YTEHO 5 3HaHWs, TMOHWMAHUS, TJIYOMHBI YCBOCHUS
(oT1M4HO) 00y4aIOMIUMCS BCETO 00BEMa

IIporpaMMHOI'0 MaTcpuraa.
YMeHus BBIACIIATH T'JIABHBIC ITOJIOXKCHHUA B




U3y4eHHOM Marepuajie, Ha OCHOBaHUHU
dbakTOoB W TIpUMEpoOB 0000IIaTh, JeTaTh
BBIBOJIbI, YCTaHABIMBATh MEKIIPEIMETHEIC
U BHYTPHUIIPEIMETHBIC CBS3H, TBOPYCCKHU
NpPUMEHSET  TIONy4YeHHBbIE  3HaHUSA B
HE3HAKOMOW CUTYallUH.

OrcyrcTBUe OMMOOK M HEAOYETOB IMPHU
BOCTIPOM3BEJICHUH M3YYECHHOTO MaTepHaa,
OpyH  YCTHBIX  OTBETax  YCTpaHEHHE
OTJICNBbHBIX HETOYHOCTEH C TMOMOUIBIO
JIOTIOJIHUTENBHBIX ~ BOIPOCOB  yUYHUTEJ,
cOONIOICHNE KYJIbTYPbl NHUCHBMEHHOH U
YCTHOH peuu, IpaBui opopMIIeHUs
NUCHbMEHHBIX padoT.

4
(xopor1o)

3HaHWE BCEro M3y4€HHOTO MPOTrPaMMHOTO
Marepuaa.

YMeHuil BBIICHATH TJIABHBIC TMTOJOXKEHUS B
W3YyYCHHOM Marepuajie, Ha OCHOBaHHUHU
dbakToB M TpUMEPOB 00001IaTh, J€TaTh
BBIBOJIBI, yCTaHaBJIMBATh
BHYTPUIIPEIMETHBIE  CBSA3H, IPUMEHSTH
MOJIyYCHHbBIC 3HAHUS HA MPAKTHKE.
Hesnauurensubie (HerpyoObie) OMMOKU U
HEJI0UYCTHI npu BOCITPOU3BEJICHUH
U3YYEHHOr0  Marepuana, COOJI0JeHue
OCHOBHBIX TMPaBWJ KYJBTYPhl TUCHMEHHOMN
¥ YCTHOW peud, mpaBwmil 0(hopMIICHUS
MMCbMEHHBIX paloT.

3

(YOBIETBOPUTENBLHO)

3HaHWe M YCBOCHHE MaTepHasia Ha YPOBHE
MUHUMAJIbHBIX TPEOOBAHUI MPOrpaMMbl,
3aTpyIHEHHE  TNpPU  CaAMOCTOSTEIbHOM

BOCIPOU3BEACHUH, HEO0OXOIMMOCTh
HE3HAYUTEIBbHON MOMOILK MpEenoaaBaTelsl.
YmMenue paborath Ha YPOBHE

BOCIIPOU3BEACHUS,  3aTPyJHEHUsS  IpU
OTBETaxX Ha BUJIOM3MEHCHHBIE BOIIPOCHI.
Hanuuue rpy0Ooi oOmMOKH, HECKOJIBKHUX
HEerpyObIX npu BOCITPOM3BEICHNN
U3YYEHHOT0 Marepuaia, HE3HAYMTEIbHOE
HECOOJII0/IEHHE OCHOBHBIX MPaBUII
KYJbTYpbl NHMCBMEHHOM W YCTHOM peuH,
npaBui 0(hOpMIICHHS MMCbMEHHBIX PadoT.

HE 3a4TCHO

2
(HEYTOBJIIETBOPUTEITHHO)

3HaHUE U YCBOCHHME Marepualjia Ha YpOBHE
HUXKE MUHHAMAJIBHBIX TpeOoBaHMIA
IPOrpaMMbl, OTJACJIbHBIE MPEJICTABICHUS




00 U3y4EeHHOM MaTepHale.

OTtcyTcTBUE yMEHMI paboTaTh Ha YpPOBHE
BOCIIPOM3BEACHUS,  3aTPyJHEHHUs  IpH
OTBETax HA CTaH/JAPTHBIEC BOIPOCHI.
Hanuune HeCKOIBbKMX TIpyOBIX OLIHMOOK,
OOJIBIIOTO  YHMCla  HErpyoObIX  TpH
BOCIPOM3BEICHUM U3YYEHHOI'O MaTepuaia,
3HAYUTEIIbHOE HECOOIOAEHUE OCHOBHBIX
IIPAaBWJI KYJIbTYpPbl NMHMCbMEHHOU M YCTHOM
peun, mpaBuil 0GOPMIICHHUS] MUCHMEHHBIX
paboT.

1 CraBuTCH 32 MOJHOE HE3HAHUE U3YYEHHOIO
Marepuana, OTCYTCTBHE 3JIEMEHTapHBIX
YMEHUH U HABBIKOB.

MarepuajbHO-TEXHHYECKOe o0ecneyeHue
o0pa3oBaTe/IbHONAEATEILHOCTH

Jns peanuzanuu [Iporpammel «HayuHble 0CHOBBI XMMHM» HE00XO0JIUMO
co3gaTh cucteMy yueOHoro obopyaoBanusi. CoBpeMeHHbIE TpeOOBaHUS K CUCTEME
yueOHOro 000py/I0BaHMsI MPEACTABIICHBI B IpUKa3e MuHHCTEpcTBa 00pa30BaHus U
Hayku Poccuiickoit denepamuu Ne 336 ot 30.03.2016 roga «O6 yTBepkIeHUU
NEepPEeYHsl CpPEICTB OOY4YEHUsT W BOCIUTAHUSA, HEOOXOOUMBIX [JIsl peallu3aliu
o0Opa3oBaTeNbHBIX IPOrpaMM HA4aJIbHOTO OOIIET0, OCHOBHOT'O OOILETr0 U CPETHErO
oOmiero 00pa3oBaHMs, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHSIM OOy4YEHHS,
HEOOXOJMMOro TMpHU OCHALIEHUH O0I1e00pa30BaTENbHbIX OpPraHu3aluil B LEJSAX
peanu3aiuyu MEpPONPUATHIA 1O COACUCTBUIO CO3JIaHUI0 B CyOBEKTaX POCCUMCKON
denepauuu  (MCXoAss W3 MPOTHO3UPYEMOW MMOTPEOHOCTHM) HOBBIX MECT B
o011e00pa3oBaTeIbHbBIX ~ OpPraHU3alUAX, KpUTepUeB ero (GOpMUPOBAHUS U
TpeOOBaHMI K (DYHKIIMOHAJBbHOMY OCHAUIEHUIO, & TAKK€ HOPMAaTHBa CTOMMOCTHU
OCHAILIEHUS OJTHOTO MeCTa O0y4YarolIerocsi yKa3aHHbIMHU CPEICTBAMHU OOy4YeHUS U
Bocniutanus», llogpaznen 15. Kabuner Xummnu.

Kabuner xuMum — KaOMHET IOBBIINICHHON OIACHOCTH, KOTOPBIA JOKCH
OBITh OCHAIIIEH BCEMH CpEJCTBAMHU TEXHUKH Oe3oracHocTu. [Ipu mpoBeneHun
yu4eOHBIX U BHEYUYEOHBIX 3aHATUA O00SA3aTE€IbHO JOJKHBI  COOMIOATHCS
MpaBUJIATEXHUKU Oe3omacHOCTH Juisi KaOwHeToB (nmabopaTopuil) XWMHH B
cootBercTBHE ¢ Tpuka3oM Ne 127 ot 10.07.1987 «O BBeaeHNM B JCUCTBHUE MPABUI
TEXHUKHU 0e30MacHOCTU IS KaOMHETOB (;1abopaTtopuid) XUMUHN
oO1ieo6pazoBarenbHbIXIKOI MunucteperBa [pocsemenus CCCPy.



