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MNOACHUTEJIBHAS 3AIIMCKA

Pabouast mporpamMma 1o XMMUHU Ha YPOBHE CpeIHETo o0I1ero oopa3zoBanus pa3padboTaHa Ha OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit Denepanumny,
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS (enepaibHOi 00pa30BaTENbHONW MPOTPaMMbI CPEIHEro OO0IIero
obpazoBanusa(P@OIl COO), npencraBieHHbXx B denepanibHOM TroCyIapCTBEHHOM 00pa30BaTEIIbHOM
craggapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus y4yeOHOro TmpeameTa «XHUMHS» B
o0pa3oBaTenbHBIX Opranuzanusx Poccuiickoii @enepanuu, pealn3yoMUX OCHOBHBIE 00pa30oBaTeIbHBIE
IIPOrpaMMbl, 1 OCHOBHBIX IOJIOKeHUH «CTpaTeruu pa3sButus BocnutaHus B Poccuiickoit @enepanuu Ha
nepuon 1o 2025 roga» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

XvMHS HAa YPOBHE YIIIyOJNEHHOTO M3yUeHHUsS 3aHMMAeT Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4yHOro oOpaszoBanus ywamuxcs 10-11 kmaccoB. M3yuenuwe mnpenmera, peaquzyeMoe B YCIOBHSX
QG pepeHIMPOBaHHOT0, MPOGMIBHOTO 00yYeHHs, NMPH3BAHO O0ECHeYuTh O0IEe00pa3oBaTENbHYI0 U
OOLIEKYIbTYPHYIO IOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO Ul aJalTalud UX K OBbICTPO
MEHSIIOLTUMCST YCIIOBUSIM JKM3HU B COLIMYME, a TaKKe JJSl MPOJIOJDKEHUS OOY4YeHHs] B OpraHM3allusIxX
poeCCHOHATHLHOTO 00Pa30BaHUS, B KOTOPBIX XUMHS SBJISICTCS OJJHON M3 MPHOPUTETHBIX AUCIUILINH.

B nporpamme no xuMuu HazHadeHHE MpeIMeTa «XUMHU OJydaeT HOAPOOHYI0 HHTEPIIPETALIUIO B
COOTBETCTBUM ¢ ocHoBormounararomumu nojoxeHusiMu @I'OC COO o B3anMO0OYCIOBICHHOCTH LENEH,
COJIEp’KaHUsl, pEe3ylbTaTOB O0Oy4YeHHss U TpeOOBaHUH K YPOBHIO TOATOTOBKH BBITYCKHHKOB.
CBHIETETHCTBOM TOMY SIBIISIFOTCS CIIEAYIOIINE BBIMOIHAEMbIE IIPOTPAMMON TTO XUMUHU (PYHKIIUH:

¢ UHPOPMAIIMOHHO-METOAUYECKAsl, peanu3alus  KOTOpOM  oOecreynBaeT  IOJy4YCHHUE
MIPEJICTABJICHUS O ILIEJISAX, COJACpKAHUM, OOIIel cTpaTeruu OOy4eHHUs, BOCIIUTAHUS U Pa3BUTHUS
oOyuaromuxcs CpeICTBaMHU MpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MpoQuis;

® OpraHW3allMOHHO-TUTAHMPYIOIIAs, KOTOpas MpeAycMaTpUBaeT OMNpeJelieHHue: MPUHIIUIIOB
CTPYKTYpPUPOBAHHUS U MOCJIEI0BATENbHOCTH N3YYEHUs yUeOHOro MaTepuasa, KOJIMYeCTBEHHBIX
U KAa4eCTBEHHBIX €r0 XapaKTEPUCTHK; MOAXOA0B K (hOPMHUPOBAHUIO COJIEP)KATEIHHOW OCHOBBI
KOHTPOJII M OLEHKM O0Opa30BaTeNbHBIX JOCTIKEHHHM oOydaromuxcs B paMKax MTOTOBOM
aTTecTallvu B GopMe €MHOT0 roCy1apCTBEHHOIO IK3aMeHa 10 XUMHUH.

[Tporpamma a7t yrioyOGa€HHOTO U3y4eHUs] XUMUU:

® yCTaHaBJIMBAaeT HWHBAapUAHTHOE NPEAMETHOE COJAEp)KaHHe, 00s3aTelabHOe M H3Y4YeHUs B
pamKax oTIeNbHBIX IpoduiIel, mpeaycMaTpUBaeT pacupeieieHue U CTPYKTypUPOBaHUE €ro 1o
KJ1accaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUAM/pa3ienaM Kypca;

e J1aéT MpUMEpPHOE pacHpeiesieHHe Y4eOHOro BPEMEHH, PEKOMEHIYEMOIro [UIl H3Yy4eHUs
OTIEIBHBIX TEM;

® [pejJiaraeT MPUMEPHYIO IOCJIEN0BATEIbHOCTh H3YYEHHs Yy4eOHOro marepuana c y4E€ToMm
JIOTHKH MTOCTPOEHHSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBS3CH;

e 1aéT METOJMYECKYI0 WMHTEpIpeTaluio Lejdell M 3a1ad U3ydeHus NpeaMeTa Ha yriyOon€HHOM
YPOBHE C Y4YETOM COBPEMEHHBIX NPHUOPUTETOB B CHUCTEME CpEIHEro oOIero oOpa3oBaHMA,
COJZIepKATENIbHOM ~ XapaKTEepUCTHKH  IUIAHUPYEMBIX  PE3YJIbTaTOB  OCBOCHHMS  OCHOBHOM
oOpa3oBaTebHOM  MpOTpaMMBl  CpelIHero  obmero  oOpa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, IPEAMETHBIX), @ TAKXKe C YYETOM OCHOBHBIX BHIOB Y4eOHO-II03HABATEIbHBIX
JecTBUI 00y4Jarolerocs o OCBOGHUIO COAEep KaHus peaMeTa.

[To BceM Ha3BaHHBIM IMO3UIHUAM B MPOTrpaMMe MO XHUMHU NPEAYCMOTpEHa MPEeMCTBEHHOCTh C
oOydyeHHeM XHMMHMHM Ha YpPOBHE OCHOBHOTrO oOmIero oOpa3oBaHus. 3a IMpeaeigamMH YCTaHOBJIEHHOU
IIPOrpaMMOii 110 XUMUU 00s13aTENbHON (MHBApUAHTHON) COCTABIISIIOIIEH co/lepKaHus yueOHOro mpeaMera
«XuMHUS» OCTAaETCSI BO3MOXHOCTH BBIOOpa €ro BapHATUBHOW COCTaBJIAIOIIEH, KOTOpas JOJDKHA
OTIPEEIATHCSA B COOTBETCTBUU C HaIlPaBJI€HUEM KOHKPETHOTO Mpoduis o0ydeHHsl.

B cootBerctBuu ¢ konuentyainbHbiMU monoxeHusMu PI'OC COO o Ha3HaueHUHM NPEIMETOB
6a30BOro M yriayon€éHHOro ypoBHEH B cucteMe AudQepeHIrpoBaHHOTO 00yUeHHsI Ha YPOBHE CPEIHETO
obmero oOpa3oBaHHUsS XHMHS Ha YPOBHE YriayOJIEHHOTO W3y4YeHHWs HAMNpaBJIICH Ha pean3aluio
MIPEEMCTBEHHOCTH C MOCJIEIYIOIIUM ATAlOM MOTYYEHHUS] XMMHUUECKOTO 00pa30BaHUs B paMKaxX M3yueHUs



CHEIMAJIbHBIX €CTECTBEHHO-HAYYHBIX U XMMMUYECKUX IUCLUIUIMH B By3aX M OPraHU3aLUAX CPEIHETO
podeCCHOHAIBHOTO 00pa3oBaHus. B 93Toil CBsA3M w3ydeHHE mpeameTa «XHUMHS» OPUESHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacUIMpeHHue U YIIyOJIeHHe TEOPeTUYEeCKOW W MPaKTUYECKOW IOATOTOBKH
oOyyaromuxcs, BbIOpaBIIMX ONpeAenéHHbI npoduias oO0ydeHHs, B TOM 4YHCIE C TEPCIEKTHBOMN
HOCJEAYIOMEr0 TMOJYyYeHUs XHMHYECKOTO OOpa3oBaHUs B OpraHM3alusax MpopecCHOHATHLHOTO
obpazoBanus. Hapsay ¢ atuMm, B cBete TpedoBanuiit ®I'OC COO k mraHupyeMbIM pe3ybTaTaM OCBOSHUS
denepanbHOil 00pa3oBaTeNbHOI MpOrpaMMBbl CpeiHEro o01ero oOpa3zoBaHUs U3yUeHUE IpeaMeTa
«XUMHS» OpPUEHTUPOBAHO TAaKXE Ha pELICHUE 3a7ad BOCHUTAHUS M COLMAIBHOTO Pa3BUTHS
oOyyaromuxcs, Ha (OPMHUPOBAHKUE Y HUX OOUICMHTEIICKTYAJIbHBIX YMEHHUH, YMEHUN pallMOHATU3AIIH
yueOHOro Tpyaa M OOOOMIEHHBIX CIOCOOOB JI€ATENbHOCTH, MMEIOIIUX MEXIUCIUILUIMHAPHBIN,
HAANPEAMETHBIN XapakTep.

CocraBnstomuMu  nipeamera  «XHUMHS» HAa YpOBHE yIUIyOJIEHHOTO M3y4YeHHS  SBISIOTCS
yrryonéunele Kypebl — «Opranuyeckas xumus» u «OOmas u HeopraHudeckas xumus». llpu
OTIpe/IeNIEHUH MOAXO0/I0B K OTOOPY U CTPYKTYPHOU OpPTraHU3allUU COJCPKAHUS STUX KypCOB B IIporpamme
0 XUMHHU 32 OCHOBY HpuHATH nojoxeHus PI'OC COO o paznuuusax 0a30BOro M yriryOoJaEéHHOTO
YPOBHEW U3y4EHHUsI IIPEIMETA.

OcHoBy cojaepxaHus KypcoB «Opranuyeckas xumusi» U «OOmiass u HEOpraHudecKass XUMUS)
COCTaBIISIET COBOKYITHOCTD MPEAMETHBIX 3HAHUM ¥ YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3yUEHUS
npeaMeTa. JTa CUCTEMa 3HaHWM MOJIydaeT ONpeAesiEHHOE TEOPETUYECKOE JIOMOJIHEHHE, MO3BOJIAOIIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO Oosibliuii 00BEM (axkTojmormyeckoro marepuana. Tak, Ha
yriayOnEHHOM YpOBHE H3ydeHHUs MpeaMera o0ecreueHa BO3MOYKHOCTb 3HAYUTENIBbHOIO YBEJIWYEHUS
00béMa 3HAHUI O XMMHYECKMX DJIEMEHTaX W CBOMCTBAX HMX COCJUHEHHH Ha OCHOBE paCIIMpEHUs M
yrayOneHus MpeACTaBlIeHUN O CTPOCHHUH BEIIECTBA, XUMHUECKOHN CBSA3H M 3aKOHOMEPHOCTSIX MPOTEKAHUS
peakuuii, paccMaTpUBaeMbIX C TOYKHM 3PEHHUSI XMMHUYECKOW KHUHETUKM M TepMoauHamuku. M3yueHue
nepuoAnyYeckoro 3akoHa M Ilepuoguueckoil cHCTEMbl XUMHYECKHX JJIEMEHTOB Oa3zupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHHYECKUX MPEACTABICHUSAX O CTPOEHUM aToMa. XHUMHUYECKas CBS3b
OOBSICHAETCS C TOUKHU 3pEHMsI SPHEPreTHUECKUX U3MEHEHUH mpu e€ 00pa30oBaHUU U pa3pylIEHUH, a TAKKe
C TOYKH 3pEHHS] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHne TUIIOB peakluii 10noaHsAeTcsl GOpMUPOBaAHUEM
IpeJICTaBICHUN 00 3JIEKTPOXUMHUUECKHUX MPOIIEccax U AJIEKTPOJIM3€E PACIIIaBOB U pacTBOPOB BellecTB. B
Kypce OpPraHHYeCKOH XMMHUHU IMPH PACCMOTPEHUHM PEAKLMOHHOM CIIOCOOHOCTH COEAMHEHHWH yaenseTcs
ocoboe BHUMaHME BoIpocaM 00 3JEKTPOHHBIX 3P deKTax, O B3aMMHOM BIMSHUM aTOMOB B MOJIEKYJIaX U
MEXaHH3MaXxX PEaAKIIH.

Oco0oe 3HaueHne UMeeT TO, YTO Ha COJAEpKaHUE KypCOB XUMHUHU YIIIYOJIEHHOTO YPOBHS M3yUEHUs
JUIs KJIacCOB omNpeAenéHHOro npoduis (TJIaBHbBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOMOIHEHUH K
oOmiell cuctemMe NpeIMETHBIX 3HAHWU) OKa3bIBAalOT BIMSHHE CMEXHBbIE Ipeamerhl. Tak, Hampumep, B
COJIep’KaHUU TpeAMEeTa sl KJIacCOB XUMHUKO-(PU3NUYECKOro mnpoduis Ooyblioe 3HaYeHHe OyAyT UMETh
3JIEeMEHThI y4eOHOro maTepuaia no oodmeil xumuu. [Ipu u3yuyeHun npeamera B JaHHOM CIIydae aKIeHT
Oyzaer crenaH Ha OOIIHOCTh METO/OB MO3HAHMs, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUHM U B (pu3MKe:
aTOMHO-MOJIEKYJIsIpHast Teopus (MOJEKylspHass Teopusi B (U3MKE), 3aKOHbI COXpPAHEHUS MacChl U
SHEPrUH, 3aKOHBI TEPMOJAMHAMUKH, IEKTPOJIN3A, IPEICTABICHHS O CTPOCHUH BELIECTB U JPYTOE.

B 1o ke BpeMmMs B coaepKaHMM TpeAMETa Ui KJIAcCOB XMMHMKO-OMOJOTHYECKOro Mpoduis
OONBIIMK yACNBbHBI BeC OyJIeT WMeTh OpraHuveckas XuMus. B 3ToMm ciydae mpemocTaBiseTcs
BO3MOXHOCTh JJIs1 Oojiee OOCTOSTEIBHOIO PACCMOTPEHHUS XMMHUYECKOH OpraHu3aliy KIETKH Kak
OMOJIOTHYECKON CUCTEMBI, B COCTaB KOTOPOH BXOJAT, K IPUMEPY, TAKHE CTPYKTYPHBbIE KOMIIOHEHTHI, KaK
JUNHIBI, OENKH, YIIIeBO/Abl, HYKJIEHMHOBbIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O cOCTaBe U CBOMCTBAaX
Ipe/ICTaBUTENIe OCHOBHBIX KJIACCOB OPTaHMYECKUX BEIIECTB CIYKaT OCHOBOM JJISi U3YUEHUS CYIIHOCTH
nporeccoB (pOTOCHHTE3A, ABIXaHUS, TUIIIEBAPCHHUS.

B nnane ¢opMupoBaHHs OCHOB HAYYHOTO MHPOBO33PEHHs, OCBOCHHS OOIICHAYYHBIX METO/IOB
MO3HAHUS U ONbITAa MPAKTUYECKOrO NMPUMEHEHHs] HAay4YHBIX 3HAHUW M3y4deHHE MpeaMmeTa «XHUMHUS» Ha
yriayOiIEHHOM ypOBHE OCHOBAHO Ha MEXIIPEIMETHBIX CBS3AX C yYEOHBIMHU MpeIMeTaMH, BXOJSIIMMH B



CoCTaB MpeAMETHBIX oOsacTell «EcTecTBEHHO-HAayYHbIE TpeaMeETh», «MaTemarnka U WHOpMAaTUKa» U
«Pycckuil SI3bIK U IUTEpATypar.

[Tpu u3yueHun ydeOHOro mpeaMmera «XHUMHS» Ha YIIIyOJEHHOM YPOBHE TakKe, Kak Ha ypOBHE
OCHOBHOTO H cpeaHero oOmero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajladedl TNEPBOCTEIICHHOU
3HAYMMOCTH SBJIICTCS (DOPMHUPOBAHKE OCHOB HAYKM XMMHUHU KaK 001aCTH COBPEMEHHOTO €CTECTBO3HAHMSI,
MPAKTUYECKOU JESATEIbHOCTH YEJIOBEKAa U OJTHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYphI. Pemenue 3Toit
3aJa4M Ha YrIIyOJIEHHOM YpOBHE U3YyUEHUs MpeIMeTa MpeArnosaraeT pealn3anuio Takux eleH, Kak:

(dbopMUpOBaHHE MPEJCTABICHUN: O MaTepUalbHOM E€IMHCTBE MHPA, 3aKOHOMEPHOCTIX H
[I03HABAEMOCTH SIBJIEHUHW NPUPOJBI, O MECTE XMMHMHM B CHUCTEME ECTECTBEHHBIX HAyK M €&
BeIylel poju B 0OECleYeHHH YCTOMYMBOIO Pa3BUTHUSL YEJIOBEYECTBA: B PEIICHUHU MPOOseM
9KOJIOTMYECKOM, YJHEPreTUYECKON 1 MUIEeBON 0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3aHUU
HOBBIX MAaTEPHUAJOB, HOBBIX HCTOYHHUKOB OJHEPIUH, B OO0ECIECYCHUH PAlMOHAIBHOTO
MIPUPOJIONIONB30BaHNSA, B (POPMUPOBAHMH MHMPOBO33PEHHS M OOILIEH KyJIbTYpbl 4YelIOBEKa, a
TaK)Ke IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37J0POBbIO M IPUPOAHOM CpEE;
OCBOGHHUE CHCTEMbl 3HAHUH, JIEKAIIMX B OCHOBE XMMHYECKOH COCTaBISIOLIEH €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa: (PYHIAMEHTATBHBIX T[OHSATUI, 3aKOHOB U TEOPHHM XHMHUH,
COBPEMEHHBIX MPEJCTABICHUNH O CTPOEHUH BEIIECTBA HA Pa3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HaIMOJIEKYJSIPHOM, O  TEpPMOAMHAMHUYECKUX U KAHETHYECKUX
3aKOHOMEPHOCTSIX MPOTEKAHUS XMMHUECKUX PeaKIii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX U
JUCTIEPCHBIX CUCTEMaXx, 00 OOIIMX HayYHBIX MPUHIIMIIAX XUMUYECKOTO MPOU3BOCTBA;
¢dbopmupoBaHrEe Y 0OYYAIOUIMXCS OCO3HAHHOTO TMOHMMAHUS BOCTPEOOBAaHHOCTH CHCTEMHBIX
XUMHAYECKUX 3HAHWH JUI OOBSCHEHUS KIFOYEBBIX HICH W MPOOJIEM COBPEMEHHOW XMMUH, IS
OOBSICHEHUSI M TPOTHO3UPOBAHMS SIBICHUN, HUMEIONIMX eCTECTBEHHO-HAYYHYIO TIPUPOLY;
IPaMOTHOI'O pelIeHUs Ipo0JIeM, CBA3aHHbIX C XMMHMEH, IPOTHO3UPOBAHUS, aHAIN3a U OLICHKH C
MO3UIUN SKOJOTMYECKOM O€30MacHOCTH MOCHEACTBUM OBITOBOM U MPOM3BOACTBEHHOM
JESATEIBHOCTH 4YEJIOBEKA, CBS3aHHOM € XHMMHUYECKUM IIPOM3BOJACTBOM, HCIIOJIB30BAHUEM U
nepepaboTKOM BEIIeCTB;

yriyOJIeHHe MPEe/ICTAaBICHU O HAYYHBIX METOJaX MO3HAHUS, HEOOXOIUMBIX JIJIs PUOOPETEHUS
YMEHUI OpUEHTHPOBATHCS B MHpE BEUIECTB M OOBSCHEHUS XUMHUECKUX SIBICHUH, UMEIOIIUX
MECTO B IPUPOJIE, B IPAKTUUECKOH AEATEIbHOCTU U TIOBCETHEBHOM KU3HHU.

B mnane peanusanuu MEepBOOYEPEAHBIX BOCHUTATENBHBIX W Pa3BUBAIOMINX (DYHKIMNA IEIOCTHON
CUCTEMBI CpEHEro o01ero ooOpa3oBaHusl MPU U3YUEHUH MpeaAMeTa «XUMHUs» Ha YriayOnEHHOM YpOBHE
0COOYI0 aKTYaJIbHOCTh TPUOOPETAIOT TAKKE IIEJI U 3a/1a4H, KaK:

BOCIUTaHHE YOEXKIEHHOCTH B IO3HABAEMOCTH SIBIICHUHM MNPUPOIBI, YBaKEHHUS K Ipoleccy
TBOPYECTBA B obacTu TCOPECTUUCCKHUX W MPUKIATHBIX I/ICCJ'Ie}IOBaHI/Iﬁ B XUMHUU, q)OpMI/IpOBaHI/Ie
MHUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHMBALMKM K OOYYEHHIO M TO3HAHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOECHHMSI 00II€UeIOBEYECKIX IEHHOCTEM;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcs, (OpMHPOBaHUE y HHUX CO3HATEIHOTO OTHOLIEHHS K CaMOOOpa30BaHMUIO U
HEMpPEepbIBHOMY OOpa30BaHMIO KaK YCIOBHIO YCIEIIHOM MpoQecCHOoHaNbHOM M 0OIIEeCTBEHHOM
JeSITeIbHOCTH, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBbIO U MOTPEOHOCTH B 30POBOM
oOpase K13HH;

¢bopMUpOBaHME YMEHHUH M  HaBBIKOB Pa3yMHOrO0 MPUPOJONOIb30BAHUS, pa3BUTHE
9KOJIOTMYECKON KYyJIbTYphl, NPHOOpETEHHE OMbITa OOIIECTBEHHO-TOJIE3HON HSKOJIOrHYecKOi
NEsITebHOCTH.

OOmree 4nciIO YacoB, MPEIYCMOTPEHHBIX ISl U3YUEHHs] XMMUU Ha YIIyOJICHHOM YPOBHE CpPEIHETO
obmiero oopazoBanwsi, coctanisier 204 gacos: B 10 kmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce —
102 yaca (3 yaca B Henento). Ha 6a3oBoM ypoBHe - Bcero 68 waco: B 10 kiacce 34 waca u B 11 kiacce

34

gaca.



B nmannoil paboueii mporpaMmMe MpeaycMOTPEHO M3Y4YE€HHE XUMHUHM Ha 0a30BOM YpPOBHE C 3JIE€MEHTaMH
yrayOJIeHHsI, TaK KaK B MaJOKOMIUIEKTHOW mikosne HeT mpoduei, Bcero 170 ywacoB: B 10 kmacce 68
yacoB (2 vaca B Hemento) U B 11 kmacce 102 wacoB (Tpu yaca B Henenio). [[ist cocTaBieHus: MporpaMMBbl
UCTIOJIB30BAJICS YTIyOJIICHHBIN BapUaHT MPOTrpaMMbl IO XMMHUH B COKpalieHHOM BHue. Kpome atoro, s
BhInosiHeHus pekomenaanuii ®@OI1 npeaycMoTpeHsl TeMbl IO TPOGMUHUMYMY, BKJIIOUEHBI B OTACIbHBIC
YPOKH WJIM KaK YacTh YpOKa JIJIsl O3HAKOMJICHHS yJaIuxcsi ¢ mpodeccusMu, CBI3aHHBIMU C XUMHEH.

COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTuvyeckue 0CHOBbI OPraHM4eCcKOM XMMHUM.

[Ipeamer M 3HaueHHE OPraHMYECKOW XUMMH, HPEICTABICHHE O MHOro0oOpa3sHM OpraHMYecKUX
COCIMHECHU.

DNEKTPOHHOE CTPOEHHME aroMa YIJIEpOoJia: OCHOBHOE M BO30YXKIEHHOE cOCTOsHUA. BaneHTHble
BO3MO>KHOCTH aTOMa yriepoa. XMMHUEcKas CBSI3b B OPraHMYECKUX COeIMHEHUsAX. Tumbl rudpuansanuu
aTOMHBIX opOuTaineil yriepoga. MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOM CBsA3M (OOMEHHBIM U JOHOPHO-
aKUENTOpPHbIH). THUMbl NEepeKpblBaHUS aTOMHBIX OpOUTanei, o- u m-cBsA3u. OAuHapHas, JBOWHas U
TpoitHast cBsi3b. CrocOOBI pa3pbiBa CBS3€H B MOJIEKYJIax OpraHn4ecKux BemecTB. [loHaTHe 0 cCBOOOTHOM
paaukaie, HyKJIeopuie u dIeKTpoduIie.

Teopus crpoeHus: opranuueckux coenuHeHuii A.M. byTiepoBa U COBpEMEHHBIE IIPEICTABICHUS O
CTPYKTyp€ MOJIEKYJl. 3HAUY€HUE TEOPUU CTPOCHMSI OPraHMYECKUX COCIMHEHUH. MoJeKkynspHble U
CTpyKTypHBIE (GopMmynbl. CTpyKTypHBIE (DOPMYIIBI pPa3IHMYHBIX BUIOB: pa3BEPHYTas, COKpaIIEHHAS,
ckenetHas. M3omepus. Buabl uzomepun: CTpykTypHas, MPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE 3(PQPEKThl B
MOJIEKYyJIaX OPraHUYECKUX COCTUHEHNHN (MHAYKTUBHBIA U ME30MEPHBINA AP PEKTHI).

[TpencraBienue o kaaccu(uKaluy opraHndeckux BemecTB. [loHsATHe 0 QpyHKIIMOHANBHOM Tpymie.
l'omomnorust. I'omonornyeckue psasl. Cucremarnyeckas HOMEHKIJIATypa OPTraHUYECKUX COEIMHEHUN
(IUPAC) u TpuBHasbHBIC HA3BAHUS OTIIEIBHBIX TPEICTABUTEICH.

OcobeHHOCTH W KiaccUpUKALMS OpraHuyeckux peakuuil. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKuy B OpraHUYECKON XUMHUHU.

OKCepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBpAIlleHNI: 03HAKOMJIEHUE C 00pa3iamMu
OpraHMYECKUX BEIIECTB U MaTepuagaMHi Ha UX OCHOBE, OIBITHI 10 MPEBPALICHUIO0 OPraHUYECKUX BEIIECTB
Opyd HarpeBaHuM (IUIaBJIeHHME, OOYIJIMBaHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJENEH MOJEKY
OpPraHUYECKUX BEILECTB.

Yraesogopoabl.

Anxanbl. ['omonoruyeckuii psna ankaHoB, oOmas QopMmysa, HOMEHKIATypa H H30MEpHs.
DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ AJIKAHOB, sps-m6pw1p13aum aTOMHBIX opOHTanei
yriiepoja, 6-cBsi3b. U3nueckue CBOMCTBA AJIKAHOB.

XVMMHYECKME CBOMCTBA QJIKaHOB: PEAKIUH 3aMEUICHMs, HW30MEpU3AlMM, JETHAPUPOBaHUS,
LIUKIU3al1y, NUPOJIN3a, KpeKuHra, ropeHus. [IpencraBieHne o MeXaHU3ME pPEaKUMM paguKaIbHOIO
3aMeleHusl.

Haxoxnenue B npupoje. CriocoObl MOTy4YeHUs U IPUMEHEHUE alIKaHOB.

[Muknoankanpl. OOmas ¢opmyna, HoMeHKIarypa u uzomepus. OcoOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MabIX (IIMKJIONPOIAH, IMKJIOOYTaH) M OOBIYHBIX (IIMKJIONEHTAH, LUKIOTEKCaH)
UKJI0aJIKaHOB. CrIoCOOBI MOJIy4eHHs U TPUMEHEHHE LIUKII0AIKAHOB.

Ankensl. ['omonoruueckuii psjm ajkeHOB, o0mas (opmysa, HOMEHKJIATypa. ODJIEKTPOHHOE |
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIT ATKEHOB, SP>-THOPHIM3AIIS ATOMHBIX OPOUTANEH yriIeposa, o- 1
n-cBsizu. CTPYKTypHass W TeoMmeTpudeckas (Luc-TpaHc-) u3oMmepus. Du3nueckre CBOWCTBA AaJIKCHOB.
XHWMHUYECKUE CBOMCTBA: PEAKLUU IIPUCOCIUHEHHUs, 3aMCILICHNS B (-II0JIOKEHHUE IIPU JBOMHOMN CBS3H,



nojauMepHu3auu 1 okuciaeHus. IIpaBmio MapkoBHUKOBa. KauecTBeHHbIE peaklMu Ha JIBOMHYIO CBA3b.
CriocoObI nostyueHust U IPUMEHEHHUE AJIKEHOB.

Aunkanuensl. Knaccudukanms ankagueHOB (CONpsDKEHHBIC, W30JMPOBAHHBIC, KVMYIUPOBAHHDBIE).
OCOOCHHOCTH JJIGKTPOHHOT'O CTPOEHUS M XUMHUYECKHX CBOWCTB COMPSDKEHHBIX IueHOB, 1,2- m 1,4-
npucoequHenue. Ilomumepusanust conpspk€HHbIX aueHoB. CrnocoObl MOJIydyeHHsT W [PUMEHEHHE
AJIKaIMECHOB.

Ankunbl. ['omonormyeckuid psa  ajdkuHOB, oOmas QopMyna, HOMEHKIATypa M H30MEPHSL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI QJIKUHOB, SP-THOpUAN3aLUs aTOMHBIX opOUTase
yriepoga. ®Pusnyeckue CBOWCTBA AalKWHOB. XHMHUYECKHME CBOMCTBA: peakUUM I[PUCOEIUHEHHUS,
JUMEpH3allil ¥ TPUMEpH3alud, OKUCIEeHUs. KHCIOTHBIE CBONCTBA AJIKMHOB, WMEIOMIUX KOHIIEBYIO
TpPOHHYIO CBA3b. KauecTBEHHbIE peakUUU Ha TPOHHYIO CBA3b. CHOCOOBI IMONY4YE€HHS M IPHUMEHEHUE
QJIKMHOB.

Apomaruueckue yrieBoaopoabl (apeHsl). ['omonoruueckuil psa apeHoB, olmas ¢opmyna,
HOMEHKJIATypa M HU30MEpHs. ODJEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH30Ia.
du3nyeckue CBOMCTBAa apeHOB. XMMUYECKUE CBOMCTBA O€H301a U €ro TOMOJIOIOB: PEaKLIUU 3aMElLEHUS B
OCH30JIbHOM KOJIBLIE U YIJIEBOJOPOAHOM paJHKalle, PeaKLUU MPUCOCTUHEHUS, OKUCIEHHE TOMOJIOTOB
6ensona. IlpencraBieHue 00 OpPUEHTHUPYIOIIEM JACWCTBUU 3aMeCTHTENIeH B OEH30JIbHOM KOJIbLIE Ha
pUMepe aJKWIBHBIX PaJuKalioB, KapOOKCHIBHOW, THIPOKCHIIBHOW, aMUHO- M HHUTPOTPYIIBI, aTOMOB
raoreHoB. OCOOEHHOCTH XHUMHUYECKUX CBOWCTB crupoia. I[lomumepusanmst crupona. CrocoOs!
HOJY4YEHHUsl U IPUMEHEHUE apOMATHUECKUX YTIIEBOAOPOIOB.

[Tpupoausiii ra3. IlonyrHble HedTsaHbIE ra3sl. HedTh un €€ mpoucxoxaenue. KameHHsiit yroiabs u
OpoayKThl ero mnepepaboTku. CrocoObl nepepaboTku He(TH: MEeperoHka, KPeKUHI (TepMUYECKH,
KaTanuTHaeckuii), pudopmunr, nuponus. Ilpomykrel mnepepaboTku HedpTH, HX TpPUMEHEHHE B
IPOMBIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MEX/y Pa3IMUHbIMU KJIaCCaMU YIJIEBOJOPOJIOB.

DNEKTPOHHOE CTPOEHUE TraJoreHNPOU3BOIHBIX YIIIEBOJOPOI0B. Peakiuu 3amerienys rajoreHa Ha
THJIPOKCOTPYIIITY, HUTPOTPYIIY, MHAHOTPYMITy, aMUHOrpymmy. JleWCTBHE Ha TaJoTeHIpPOM3BOHBIC
BOJIHOTO U CIIUPTOBOIO pacTBopa IENouM. B3anmopaelcTBie TUTajgoreHajlkaHOB ¢ MarHUEM M IIMHKOM.
[ToHsATHE O METAIIOOPTaHUYECKUX COeAMHEeHMX. crnonb30Banne rajJoreHnpon3BOIHbIX YIIIEBOI0POI0B
B OBITY, TEXHUKE U TPU CUHTE3€ OPTaHMYECKUX BEIIECTB.

DKcIepUMEHTATbHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBpAIICHUI: H3ydeHHE (U3NIECKUX
CBOWCTB YIJI€BOAOPOAOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX PEAKIMNA YTIEBOJOPOJIOB Pa3IMUHBIX KIacCOB
(obeciBeunBaHue OpPOMHOM MM HOJHOW BOJIBI, pacTBOpa IepMaHraHaTa KajiMs, B3auMoJeicTBUE
aleTuJeHa ¢ aMMMAaudHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOEe OOHapy>KeHUE yriiepoaa M
BOJIOpPOJIa B OPraHMYECKHUX BEUIECTBaX, MOJyYeHUE ITHIIEHA U W3YYEHHE €r0 CBOWCTB, O3HAKOMJIEHHUE C
koytekiusiMu  «HedTtb» u «Yromb», ¢ obpa3namu IutacTMace, KaydyKoOB M PE3HMHBI, MOJIEITUPOBAHUE
MOJIEKYJ YTII€BOJOPOJIOB U T'aJOr€HIIPOU3BOIHBIX YIIIEBOIOPOJIOB.

Kucaopoacoaep:xamme opranndeckue coeJHHEHM.

[IpenenbHble onHOATOMHBIE crnUpThl. CTpoeHHE MOJIeKYNl (Ha MpUMepe MeTaHoja M 3TaHOoJA).
['omonoruyeckuii psii, obmas Gopmyna, u3oMmepus, HOMEHKIaTypa W kiaccupukanus. dusudeckue
CBOWCTBA TPENENBbHBIX OJHOATOMHBIX CITMPTOB. BOMOpPOTHBIE CBSI3M MEXAY MOJICKYJIaMH CITHPTOB.
XUMHUECKHE CBOMCTBA: pEaKUWU 3aMELIeHMs, JerujpaTallii, OKHUCJICHUs, B3aHUMOACUCTBHE C
OpPraHMYeCKMMHU W HEOPraHW4YeCKUMHU KHcioTamu. KadecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTBHI.
JeiicTBue »TaHONa M MeTaHOJa Ha opraHu3M uyenoBeka. CrocoObl TMONy4YeHHS W TPUMEHEHUe
OJTHOATOMHBIX CITUPTOB.

[Tpocteie 3¢pupsl, HOMeHKIaTypa U n3omMepusi. OCOOEHHOCTH (PU3MUECKUX U XMMHUYECKUX CBOMCTB.

MHOroaToMHbI€ CHHUPTHl — ATUJICHIVIMKONb U TAHIEepHH. PHU3NMUECKUe M XMMUYECKHE CBOWCTBA!
peakMu 3aMeIleHMs,, B3auMOJCHCTBUE C OPraHMYeCKUMH U HEOPraHWYECKMMH  KHCJIOTaMH,
KayeCTBEHHAsl pEaklMs Ha MHOroaToMHble crnupThl. [IpencraBieHne o0 MeXaHU3ME peakIui



HyKJIeo(hUIbHOTO 3amMernieHus. JlelicTBue Ha opraHu3Mm yenoBeka. CrocoObl MONyYeHHUS U MPUMEHEHHE
MHOTI'OQTOMHBIX CITUPTOB.

@®enos.  CTpoeHHE MOJEKYNbl, B3aUMHOE BIMSHHUE THIPOKCOTPYNNBI U OEH30JbHOIO sfpa.
®dusnueckue cBoicTBa GpeHosna. OCOOEHHOCTH XMMUYECKUX CBOUCTB (eHona. KauecTBeHHbIE peakliuy Ha
denon. Toxcnunocth perona. CriocoObl MonydeHus U npuMeHeHune (enona. deHonpopmanbaeruaHas
cMoJIa.

KapOoHUIIbHBIE COCAMHEHUS — albAETHIbl M KETOHBL. DJEKTPOHHOE CTPOEHUE KapOOHMIBHOM
rpynmsl. ['omonoruueckue pspl ajlbJerua0B U KETOHOB, o0uias GopmMyiia, u30Mepus U HOMEHKJIATypa.
dusnueckue CBOMCTBa albAETHI0B U KETOHOB. XMMUYECKHE CBOMCTBA allbJIETUJIOB U KETOHOB: peaKLUH
npucoequHeHus. OKHCIeHNE allbJeTHI0B, KAUEeCTBEHHBIE PeaKMU Ha anbleruabl. CriocoObl momydeHus
U IPUMEHEHUE aJIbJIETHIOB U KETOHOB.

OnHOOCHOBHBIE IIpeliesibHble KapOOHOBblE KUCIOTBI. (OCOOEHHOCTH CTPOEHHSI  MOJIEKYJ
KapOOHOBBIX KHCJIOT. M3oMepust m HoMeHKkIaTypa. dU3MUECKUe CBOWCTBA OJIHOOCHOBHBIX IPENEIBHBIX
KapOOHOBBIX KHUCIIOT. BOmOpOAHBIE CBA3M MEXAYy MOJIEKYIaMHd KapOOHOBBIX KHCIOT. XHUMHYECKUE
CBOWCTBA: KHCIIOTHBIE CBOMCTBA, pEaKUUs ATEPUPHUKAINU, PEAKIUU C YYaCTHEM YTICBOIOPOIHOTO
panukana. OcoOEHHOCTH CBOMCTB MYpaBbMHOIN KUCIOTHI. IIoHATHE O MPOM3BOAHBIX KApOOHOBBIX KUCIOT
— CIIOKHBIX 3¢Qupax. MHoroo6pasue kapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HEINpPENEIbHBIX M
apOMAaTUYECKUX KapOOHOBBIX KHCIOT, JMKAPOOHOBBIX KHCIIOT, THUAPOKCHKAPOOHOBBIX KHCIOT.
[IpencraBurenu BhICIIMX KapOOHOBBIX KHCIIOT: CTEApUHOBAs, MaJbMHUTHHOBAS, OJICMHOBAS, JIUHOLEEAS,
JuHonen06as KUcaoTel. CriocoObl MOJIyYyeHHs U IPUMEHEHNEe KapOOHOBBIX KHCIIOT.

Cnoxnbsie >¢upsl. ['omonormueckuii psng, obOmas ¢opmyrna, H30Mepusi W HOMEHKJIATypa.
Pu3nYeCKUe U XMMUYECKUE CBOKMCTBA: TUAPOJIN3 B KMCIIOW U IIETOYHOM Cpelie.

Kupsl. CtpoeHue, puzndecKkue U XUMUYECKUE CBOMCTBA JKUPOB: THJIPOJIU3 B KHCIOM U LIEIOYHON
cpene. OcoOEHHOCTH CBOMCTB XKHUPOB, COJEPKALIMX OCTAaTKU HENPEIENbHbBIX KUPHBIX KUCIOT. JKUphI B
pUpoJie.

MBI14 KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe ICHCTBHE.

OO6mas xapakrepuctuka yriaeBojaoB. Kimaccudukanus yrieBogoB (MOHO-, TU- U MOJIMCAXAPUJIBI).
MoHocaxapuabl: TJIOKO03a, (ppykTo3a, raiakrosa, pubo3a, ae3okcupubo3a. dusnyeckue CBOHCTBA U
HaxoxaeHue B mnpupone. dDotocuHTe3. XMMHUYECKHE CBOMCTBAa TIUIIOKO3bI: PEAKIMU C y4acTHEM
CHUPTOBBIX U albJAECTUAHON IPyII, CIIUPTOBOE U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue riitoKo3sbl, eé
3Hau€HUE B JKU3HENEATENIbHOCTH oOpraHm3ma. Jlucaxapuapl: caxapo3a, MalbTO3a M JIAKTO3a.
BoccranasnuBarolye ¥ HeBOCCTaHABIMBatOLMe aAucaxapupl. ['uaponus aucaxapuaos. Haxoxnenue B
npupoje 1 npuMmenenue. [lonucaxapuasl: KpaxMai, IIHKOTeH U Heitono3a. CTpoeHne MakpoMOJIeKyl
Kpaxmaja, IJIMKOT€Ha W LeJUTo03bl. DU3nMdecKre CBOWCTBAa Kpaxmajla U LEJUII0J03bl. XUMHYECKHE
CBOICTBa Kpaxmala: THAPOJIU3, KAYEeCTBEHHAs] peakuus ¢ MOJOM. XUMHUYECKHE CBOWCTBA IIEJIIIOJIO3BI:
THJIPOJIN3, TTOJTydeHHe F3PUPOB 1eUTt003bl. [IoHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN
HIENK).

DKCcIepruMEeHTATbHBIE METOBI N3YUSHHSI BEIIECTB U UX MPEBPAIICHUI: PACTBOPUMOCTD Pa3ITMIHBIX
CIUPTOB B BOJI€, B3aMMOJICICTBUE 3TaHOJIa C HAaTPUEM, OKHCIEHHE STUJIOBOIO CHUPTA B ajbJAETui Ha
packaJ€HHOM MeIHOM MPOBOJIOKE, OKHUCIIEHHE JTHJIOBOIO CIUPTAa JAUXPOMATOM Kaius (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUATIOB), KAUYECTBEHHBIC pPEAKLIMU Ha aIbJeTuAbl (C  THAPOKCHIOM
muammuHcepebpa(l) u runpoxcunom memu(ll)), peakums rounepuna ¢ rugpokcugom  Mmeau(ll),
XMMHYECKHE CBOMCTBa pacTBOpa YKCYCHOM KHUCIIOTBI, B3aUMOJIEHCTBHME pacTBOpa TIJIOKO3BI C
runpokcugom Meau(ll), B3aumoneiicTBue kpaxmasaa ¢ MOJIOM, pEIlIeHHe HKCIEPUMEHTANbHBIX 3a/1a4 110
temaM «CrupThl U PeHobl», «KapOoHoBbIe KUCIOTHI. CloXKHBIE 2(PUPBI».

A3oTcoaepakalye OpraHndecKue coeJuHEeHus.

AMUHBI — OpraHMYecKue NpoU3BOJHbIE aMMHuaka. Knmaccudukanus amMuHOB: anmudarndyeckue U
apoMaTU4eCKHe; NepPBUYHbIE, BTOPUUHBIE U TpeTUYHbIE. CTpOEHUE MOJIEKYII, 001as popMya, H30MepHs,
HOMEHKJIaTypa U (pu3nueckue cBOWCTBA. XUMHMUYECKOE CBOMCTBA aln(aTUUYECKUX aMHHOB: OCHOBHBIE



CBOICTBa, AIKWIMPOBAHHWE, B3aUMOACHCTBME NEPBUYHBIX aMMHOB C a30TUCTOM KkuciaoToil. Conu
AJIKWJIAMMOHHUSL.

AHUWIVH — NIPEACTaBUTENb AMUHOB apOMAaTHYECKOro pana. CtpoeHne aHwnnHa. B3aumHoe BiusiHue
IpynIin aTOMOB B MoJeKyje aHMiIMHA. OCOOEHHOCTM XUMMUYECKUX CBOMCTB aHminHa. KauecTBeHHbIE
peakuuy Ha aHuIMH. CriocoObl MosTyueHus U IpUMeHeHne anudarnyeckux aMuHoB. [lomyyeHue aHmimHa
U3 HUTPOOEH307Ia.

AMuHokuciotel. Homenknarypa u wusomepus. OtnenbHble NPEICTaBUTENN 0-aMUHOKHUCIIOT:
DJIALMH, anaHuH. PU3uYecKHe CBOMCTBA aMHUHOKHUCIIOT. XHUMHUYECKHE CBOMCTBA aMUHOKHCIOT Kak
aM(pOTEpHBIX OPraHUYECKUX COCIMHEHMUH, peaklus MOJIMKOHAEHCAMHU, 00pa30BaHUe MENTHIHON CBS3H.
buonoruueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 ¥ TUAPOIINA3 MIENTUIOB.

benku kak npupoaHsle monuMepbl. llepBuuHas, BTOpUYHAS W TPETUYHAS CTPYKTypa OEJIKOB.
XuMHUYECKUe CBOICTBA OEIKOB: TMIPOJIN3, ACHATYPALlUs, KAUECTBEHHbIE PEAKIIUU HA OEJIKH.

OKclepUMEHTAlIbHbIE METObl M3YYEHHUsS BEIIECTB U UX MPEBPALICHUN: pacTBOpeHUE OEIKOB B
BOJIE, JleHaTypauus OeJKOB IIpU HArpeBaHWHU, LIBETHbIE pEaKUMU Ha  O€JKH, pelIeHue
AKCIEPUMEHTAIbHBIX 3a7ad M0 TeMaM «A30TcojepikKalllue OpraHMYEeCKUE COEIUHEHUS» U
«Pacno3HaBaHue OPraHUYECKUX COCTUHEHUI.

BbicokoMos1eKyIsIpHBIEC COCAUHEHHUS.

OcCHOBHbIE MOHATUS XHMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUN: MOHOMEpP,  IMOJIUMEp,
CTPYKTYpHOE 3BEHO, CTEIIEHb IOJUMEpHU3AINM, CPEelHsAs MOJIeKyIspHas macca. OCHOBHBIE METO[bI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — IIOJMMEPU3aLHsl U TOJIMKOHACHCALUS.

[Tonmumepnsle Matepuansl. IlnacTmaccel  (MOMUATHIIEH, MOJMIPONWIEH, MNOIMBHUHUIXJIOPUI,
HOJMCTUPOJN, TIOJMMMETHIMETaKpUIIAT, MOJUKApOOHATHI, MONMATHICHTepedTanaT). YTuiu3anus |
nepepaboTKa IIacTUKa.

OnacToMepbl: HaTypaJIbHBIA KaydyK, CHHTETHMUYECKHE KayuyykH (OyTaJueHOBBIH, XJIOPONPEHOBBIMH,
U30MPEHOBBIN) U CUIIMKOHBI. Pe3unna.

Bonokna: HaTypaibHbIE (XJIOMOK, IEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKUE (KApOH U JIABCaH).

[Tonmumepsl cnenMaabHOrO Ha3zHaueHUs (TediaoH, KeBiap, SJIEKTPONPOBOASIINE MOJIUMEPHI,
OunopasnaraeMbie TOITUMEPHI).

OKCHepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAILLEHUI: O3HAKOMJIEHUE ¢ 00pa3laMu
IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMAcCC, KayuyKOB, PEIlIEHNE SKCIIEPUMEHTANIbHBIX 33134 110
TeMe «Pacro3HaBaHue MIaCTMAcC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnaenue MonekynasipHOH (OpMYJIbI OpPraHMYECKOTO COEJUHEHHS 1O MAacCOBBIM JOJISIM
3JIEMEHTOB, BXOJSIIMX B €0 COCTaB, HAX0XKJIEHUE MOJIEKYJISIPHON (pOPMYJIbl OPraHUYECKOT0 COEAMHEHUS
no Macce (00bEMY) MPOAYKTOB CropaHus, MO KOJWYECTBY BemiecTBa (Mmacce, 00BbEMY) MPOIYKTOB
PEaKIMU W/WINA UCXOHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (POPMYITBI OpraHMYecKOro BEIIecTBa Ha
OCHOBE €ro XMMHUYECKHMX CBOMCTB HJIM CIIOCOOOB MOJYYEHHUS, ONpeAeSieHHE JOJNU BBIXOJa MPOAYKTa
peakuuu OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpenMeTHbIE CBS3H.

Peammzanusi MeXNpeaAMETHBIX CBs3ed TpW W3YYeHWH opraHudeckoid xmmuu B 10 ximacce
OCYIIIECTBIISIETCSl Yepe3 HCIOJb30BaHME KaK OOLIUX E€CTECTBEHHO-HAYYHBIX MOHSATHM, TaKk W TMOHSATHH,
IPUHSTHIX B OTAEIBHBIX PEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAyYHbIE MOHSATHUS: SIBIEHHE, HAay4HbIH (akT, TUMOTEe3a, TEOpHs, 3aKOH,
aHaJIN3, CUHTE3, Ki1accudukaius, Ha0IoieHue, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIb, MOJIEJINPOBAHHUE.

®dusuKa: Marepusi, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3HMUECKUE BETUUHUHBI, €AUHUIIBI H3MEPEHHS,
CKOpPOCTb, dHEpIrus, Macca.



buonorus: kmetka, opraHu3M, OJKocucTema, Ouocdepa, MeTabONM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepoTpOdHBINH TUI NMUTaHUs, OpokeHHE, POTOCHHTE3, NbIXaHHWE, OCIKH, YIJICBOJBI,
KHUPBI, HYKJICHHOBBIEC KUCIIOTHI, (PEPMEHTHI.

['eorpadusi: mose3HbIe HCKOMIAEMbIC, TOIUIHBO.

TexHOJOrHsI: TMUIIEBBIE MPOJIYKTHI, OCHOBBI PALMOHAJIBHOTO TMTAHHs, MOIOIIUE CPEJICTBA,
MaTepuabl U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX sJep. XUMHUYECKHM 3jeMeHT. M3otombl. CTpoeHHE 3IIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIC YHUCIIA. DHEPreTUYECKHE YPOBHU U TMOAYPOBHH. ATOMHBIE OpOMTAIH.
Knaccudukanuss xuMudeckux smemeHtoB (S-, p-, d-, f-amementsl). PacmpeznesneHue 3ieKTPOHOB IO
ATOMHBIM OpOUTANIAM. DNEKTPOHHBIE KOHPUTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M  BO30YXIEHHOM  COCTOSHMHM,  DJEKTPOHHbIE  KOH(UIYypallud  HOHOB.
DIIEeKTPOOTPULIATETHHOCTb.

Ilepnonnueckuil 3akoH u Ilepuoguueckas cucrema xumudeckux snemeHToB [[.M. Menneneesa.
CBsi3b NEPUOINYECKOTrO 3aKOoHa U lleproauyeckol CUCTEMBl XMMUYECKUX 3JIEMEHTOB C COBPEMEHHOU
TEOpPHEN CTpOEHUsT aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHsSI CBOMCTB XHMHMYECKHUX 3JEMEHTOB U
o0pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BELIECTB IO rpylIaM U NepuoaaM. 3Hau€HUE NEPUOAUYECKOTO
3akoHa J[.11. Menneneena.

Xumuueckass CBA3b. BuAbl XMUMHUYECKON CBSI3M: KOBAJIEHTHAs, HWOHHAs, METaJJIMYECKas.
Mexanu3mbl 00pa30BaHus KOBAJICHTHOW CBSI3U: OOMEHHBIN U JTOHOPHO-AKIENTOPHBIA. DHEPrusl U AJTUHA
cBsa3u. [lonsgpHOCTh, HANpaBIEHHOCTh M HACBHIIAEMOCTh KOBAJIEHTHON cBs3u. KpaTHble cBs3M.
Bonoponnas cBs3b. MexMOIIEKyIIsIpHBIE B3aUMOEHCTBHSI.

BasieHTHOCTh M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOIN CTPYKTYpPBI MOJIEKYJI C MX
FEOMETPUUECKHUM CTPOEHUEM (HA MIPUMEpPE COSIMHEHHH 3JIEMEHTOB BTOPOTO MEPHO/Ia).

[IpencraBneHne O  KOMIUIEKCHBIX  COEJUHEHMSX. CocTaB ~ KOMIUIEKCHOTO  HOHa:
KOMILIEKCOOOpa3oBarenb,  JUTraHAbl. 3HA4eHUWE  KOMIUIEKCHBIX  coeauHeHuil. Ilomstme o
KOOPAWHALIMOHHON XUMUH.

BemecrBa MOJEKYISIPHOTO M HEMOJEKYJSIPHOIO CTPOCHMS. THIBI KPUCTAJUIMYECKHX PEIIETOK
(CTPYKTYp) U CBOICTBA BEIIECTB.

[lonsitTue o pucnepcHbix cucteMax. HcrtuHHble pacTBOphl. llpencraBieHne O KOJIOUIHBIX
pactBopax. CrocoObl BbIpa)kK€HUs KOHIEHTpPALMU PAacTBOPOB: MaccoBasl JI0Ji1 BELIECTBa B PacTBOPE,
MoJIipHasT ~ KOHUEeHTpauusa. HacbllleHHble W HEHachIIEHHBbIE  PacTBOPBI,  PACTBOPUMOCTD.
Kpucrannoruaparst.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHWYECKUX BelecTB. TpuBHaIbHbIe Ha3BaHUS OTIEIHHBIX
IIPEACTABUTENEN HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKUX peaklMii B HEOPraHMYeCKOM M OpraHu4eckol XUMHUHU. 3aKOoH
COXpaHEHHUs MacChl BEILIECTB; 3aKOH COXPAHEHUS U IMPEBPAIICHUS YHEPTUU MPU XUMUYECKUX PEaKIUX.
TennoBsie 3G (HEeKThl XUMUYECKUX peakiuid. TepMOXUMUYeCKUue YpaBHEHHSL.

CKOpOCTh XMMHYECKON peakiuH, €€ 3aBHUCUMOCTh OT pa3iIM4yHbIX (aKTOpoB. ['OMOreHHbBIE U
reTeporeHHble peakiuu. Karanus u katain3aTopsl.

OOpatumble W HEOOpaTUMBbIE pEaKIMU. XHUMHUYECKOoe paBHOBecwe. KoOHCTaHTa XUMHUYECKOTO
paBHOBecHsl. PaKTOPBI, BIUSIOMINAE HA MTOJOKEHUE XMMUYECKOIO0 PABHOBECHUS: TEMIIEpATypa, JaBJICHUE U
KOHILICHTpALlUU BEIECTB, y4acTBYIOIMX B peakuuu. [Ipunnun Jle [larense.

OnexTponuTnyeckas aucconuanus. CuibHble U cialble 3MeKTponnThl. CTENneHb AUCCOLHUAIHH.
Cpena BOIHBIX pacTBOPOB: KHCIIOTHAas, HEHTpainbHas, IeaouHas. Bomopoansiii mokasatens (pH)
pactBopa. ['maponus coneit. Peakiiun noHHOTO 0OMEHa.



OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE ~ peakuuu.  CreneHb  okucieHus.  OKUCAUTENb U
BOCCTAaHOBUTENb. IIpomecchl OKHCIEHHMS W BOCCTAHOBIICHMs. BaxHedmme OKHCIUTENH U
BOCCTaHOBUTENU. MeTO/I 37IEKTPOHHOTO OanaHca. DJIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyYEHHUS! BEUIECTB M UX IPEBPALICHMI: pa3lloKEHUE MEPOKCHIA
BOJIOpPOJia B IPUCYTCTBUM KaTaJlM3aTopa, MOJAEIM KPUCTAJUIMYECKUX PELIETOK, MPOBEIECHUE DPEaKLMU
MOHHOTO OOMEHa, ONpeelIeHHe Cpellbl PAcTBOPOB C IOMOIIBI0 HHAWKATOPOB, W3YYCHHE BIIUSHUS
pa3anyYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PeaKIMK U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxenue HemeraiioB B Ilepuonnueckoit cucreme xumuueckux aieMeHToB .M. MenneneeBa u
OCOOCHHOCTH CTpPOEHHUsI X aToMoB. DHU3MYECKHe CBOMCTBA HEMETAJUIOB. AJIJIOTPONUS HEMETaUIoB (Ha
npuMepe KUciaopoaa, cepsl, pochopa u yriepoaa).

Bomopon. Ilomyuenue, ¢usnueckne M XUMHUECKHE CBOWCTBA: pEAKIMUM C MeETaUIaMH |
HEMETAJUIAMH, BOCCTAHOBUTEIbHbIE CBOMCTBA. [ Mmapuabl. TOIIMBHBIE 3JIEMEHTHI.

["anorensl. HaxoxaeHue B npupoze, crnocoObl MojiydeHus, Gru3nueckue 1 XMMHUYECKUe CBOMCTBA.
["anorenoBogoponbl. Baxkneiilue KuciopoJconaepskaiiue coeauHeHusi rajgoreHoB. Jlabopatophbie u
IPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHsI TaJIOTeHOB. [[puMeHeHne raoreHoB U MX COSAMHEHUIA.

Kucnopon, o30H. JIabopaTopHble 1 IPOMBIIITIEHHbIE CIIOCOOBI MOAy4YeHUs Kuciaopoaa. dusnueckue
Y XMMUYECKHE CBOKMCTBA U MPUMEHEHUE KUCI0pOoa U 030HA. OKCUJIBI U IEPOKCU/IBI.

Cepa. HaxoxneHune B NpUpPOAC, CHOCOOBI IMONyYeHUs, (PU3NUCCKUE W XUMHUYCCKUE CBOKHCTBA.
CepoBonopon, cynbdunbsl. Oxeun cepsl(IV), okeun ceppi(VI). CepHucras u cepHas KUCIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB cepHOM KUCIOTHI. [IpruMeHeHue ceprl U €€ COeAMHEHUIA.

A3zoT. Haxoxpaenue B mpupone, crnocoObl MONXydeHHs, (U3NYECKHEe M XUMHYECKHE CBOWMCTBA.
AMMuak, HUTpuAbl. OKcuapl a30Ta. A30TUCTast U a30THAs KUCIOTHI U UX cojid. OcOOEHHOCTH CBOWCTB
a30THOU KHUCHOTHI. [I[puMeHeHne a30Ta U ero coeIMHEHUH. A30THbBIE YA0OPEHHUS.

®ochop. Haxoxnenue B mpupone, cnocoObl monydeHus, Gpusndeckue U XUMHUYECKHUE CBOICTBA.
®dochuast u pochun. Oxcuasr pochopa, pochopras kucnora u e€ conu. [Ipumenenue dochopa u ero
coenuHeHuil. ocopHble y10OpeHus.

VYrnepon, HaxoXIeHHe B Mpupoie. AoTpomnHble Mogudpukanud. OU3NYEeCKHe U XUMHUYECKUE
CBOICTBa MPOCTHIX BEMIECTB, 0OpazoBaHHBIX yriaepoaoM. Oxkcun yriaepoaa(ll), oxcua yriepoma(IV),
yroJibHas KUCJIOoTa U €€ coiau. AKTUBHPOBAHHBIN yroib, aacopOuus. @ysiepeHsl, rpadeH, yriepoaHble
HaHOTPYOKU. [IpuMeHeHne MPOCTHIX BEIIECTB, 00PA30BAHHBIX YIJIEPOJIOM, U €r0 COSAMHEHHH.

Kpemuuii. Haxoxnenue B npupoje, crnocoObl monyueHus, Gu3ndeckue U XMMHUYeCKUe CBOICTBA.
Oxkcun xpemuusi(IV), kpemHHeBas KHUCIOTa, CHIMKAThl. [IpuMeHeHWE KpEeMHHUS U €ro COeIWHEHUM.
Creki10, €ro nmojiyueHue, BUAbI CTEKIIA.

[Tonoxxenne wmeramwioB B Ilepumoguyeckoil cuCTeMe XHMHUYECKUX 3JI€MEHTOB. (OcoOEHHOCTH
CTPOEHHS DJEKTPOHHBIX 000J04YeK aToMoB MeTaioB. OOmme (u3HUecKue CBOWCTBA METAIJIOB.
[Ipumenenne MeTamioB B ObITY U TexHUKE. CILIaBbI METAJLIOB.

DIEeKTPOXUMUYECKUNA ps HanpspDKeHW MeTauioB. OOmme crnocoObl TMOMYYEHUST METaJIOB:
TUAPOMETAJUTYprisi, MUPOMETAJUTYprus, sNeKTpoMeratyprus. [loustue o koppo3uu mMeTaioB. CriocoOsl
3allUThl OT KOPPO3UHU.

O6mas xapaktepuctuka MetaiuioB [A-rpymnmer [leproanyueckoit cCTeMbl XUMHUYECKUX DIIEMEHTOB.
Harpuit u xanmii: monmydeHue, GU3NIECKUe U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE TPOCTHIX BEIIECTB U
WX COCAMHEHHI.

O6mas xapaktepuctuka wmetamuioB |IA-rpynmer  Ilepuoamueckoit CHUCTEMBI  XUMHYECKHX
9JIeMEHTOB. MarHuii W KalblUW: TMOdy4eHue, (pu3uveckrue M XUMHUYECKHE CBOICTBa, MpPUMEHEHUE
MPOCTHIX BEIIECTB U X coeuHeHu. JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

AIOMUHUI: TIONTy4eHHe, pU3nUecKre U XUMHYECKHUEe CBOICTBA, MPUMEHEHHUE TPOCTOTO BEIECTBA U
ero coenuHeHui. AMQoTepHBIE CBOICTBA OKCHAA W TUAPOKCUAA ATOMUHUS, THAPOKCOKOMITICKCHI
ATIOMUHHUSL.



OOmast xapakrtepucTuka MeTauioB nmoOouHblx noAarpynn (b-rpymm) Ilepuoanyeckoil cucteMsl
XUMUYECKHUX AIIEMEHTOB.

®u3nyeckue M XHUMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHu. OKCUAbl U THUAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomartsl 1 1uXpomaThl, UX OKUCIUTENIbHBIC cBOMCTBA. [lonyuenue u
IIPUMEHEHUE XpOoMa.

Pu3nyeckue U XMMUYECKHE CBOKMCTBA MapraHua M €ro COeJMHEHUN. BaxHenmue coequHEeHUs
mapranua(ll), mapranna(IV), mapranna(VI) u mapranna(VII). Ilepmanranar kanusi, €ro OKUCIUTEIbHBIE
CBOMCTBA.

®du3nueckue U XMMHYECKUE CBOMCTBA Xkeje3a U ero coeauHeHui. OKCHUbl, TUAPOKCUIBI U COJIHU
xene3a(ll) u xeneza(Ill). Ilomydyenne u npuMeHEHHE KeJie3a U €ro CILIABOB.

®dusnyueckue U XMMUYECKUE CBOICTBA MeU U €€ coennHeHuil. [lonyyenue u npuMeHeHne Meau u
€6 cCoeqUHEHUH.

[{uuk: monyueHue, QuU3MYEcKHMe U XMUMHUYECKHE CBOMcCTBa. AMQOTEpHBIE CBOIICTBa OKCHUIa U
TUAPOKCH/IA LIMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHre MHKa U €r0 COeIMHEHUN.

DKCIepUMEHTAIbHbIE METOJbl W3y4YEHHUs BEIIECTB W WX IMPEBpallCHUI: HU3y4YeHHE 00pas3IoB
HEMETAJJIOB, TOPEHUE cepbl, pocdopa, xeneza, MarHusi B KUCIOPOAE, M3ydeHHE KOJUIEKIUU «MeTautbl 1
CIUIaBbl», B3aUMOJICHCTBUE IIENOYHBIX U MIETOYHO3EMENbHBIX METAUIOB C BOAOH (BO3MOXKHO
UCIOJIb30BaHUE BUICOMATEPHAIIOB), B3aUMOJICHCTBUE IIMHKA U XKelle3a ¢ pAaCTBOPAMU KUCIIOT U LIENIOYEH,
KAueCTBCHHBIC PEAKIIMA Ha HEOPraHMYECKHUE AaHHOHBI, KAaTHOH BOJOpPOJAA W KaTHOHBI METaJUIOB,
B3aUMOJICCTBUE THUIPOKCHIOB AJIIOMUHUA M IIMHKA C pacTBOpaMH KHUCIOT U IIEJIOYEH, pelieHue
SKCIIEPUMEHTANBHBIX 3a/1a4 1Mo TeMaMm «l anorensl», «Cepa u e€ coenuHeHus», «A30T u dochop u ux
coeuHEHU Y, «MeTabl IIaBHBIX MOATPYII», «MeTamibl HOOOUHBIX TOATPYIII.

XuMHA U 5KM3Hb.

Ponp xumuu B obecrieyeHUN YCTOWYHBOTO Pa3BUTHUS yenoBedecTBa. [loHATHE O HAYYHBIX METOJAX
MO3HAHUSI ¥ METOJIOJIOTHH HAyYHOTO HCCieNnoBaHusA. HayuHble NMPUHIMIBI OpPraHU3allUid XUMHYECKOTO
npou3BOCTBA. [IpoMbIlITIEHHBIE CTTOCOOBI TTOTYUEHUsT BAXKHEHIIINX BEIIECTB (Ha MpUMeEpPe MPOU3BOICTBA
aMMHaKa, CepHOM KHCIOTHI, MeTaHoja). [IpoMbIlieHHbIe CIOCOOBI MOTYYEHHS] METAIJIOB M CIUIaBOB.
XVUMUYECKOE 3arpsi3HEHUE OKPYKAIolel cpelbl M ero mociencTBus. Pomb Xumuu B oOecrieueHUU
SHEPreTU4ecKoi Oe30MacCHOCTH.

Xumusi W 370poBhe dyenoBeka. JlekapcTBeHHble cpeacTtBa. I[IpaBuia  MCHONIb30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poib XUMUM B pa3BUTUU MEIULUHBI.

X¥MHUS MUIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poib XuMun B 00ecriedeHnH MUILEBOM
0€30MacHOCTH.

Kocmernueckne u mapdromepHsie cpenctBa. bertoBas xumus. [lpaBuma  6e3omacHOro
UCIIONIb30BaHUs MIPETapaToB OBITOBOI XUMUU B IIOBCEAHEBHOMN YKU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

XuMHS B CEIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEPabHbBIE YI00peHus.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepHalibl, KpPackd, CTEKJIO, KepaMuka. Marepuanbl s
37eKTpoHUKU. HaHoTexHOIO0THH.

Pacuérnbie 3amaun.

Pacuérbl: Macchl BeniecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WU
00BEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIUU BEIIECTB, Macchl (00BEMaA, KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIUU, €CIM OJHO W3 BEIIECTB UMEET MPHUMECH, Macchl (00bhEMa, KOMMYECTBAa BEIIECTBA)
MPOJIYKTa PEaKLUU, €CIU OJHO M3 BEUIECTB JAHO B BHJIE PAcCTBOpa C ONpeaeiaEHHOM MaccOBOW AoJei
pPacTBOPEHHOTO BEILIECTBA, MAacCCOBOW JIOJIM M MOJISIPHOM KOHIEHTpPAllMW BEIIECTBa B pacTBOpE, J0JU
BBIX0/Ia IIPOJAYKTA PEAKLIUHA OT TEOPETUYECKHA BO3MOKHOTO.

MexmpeamMeTHbIe CBS3U.

Peanuzarmus MexXIpeIMETHBIX CBS3CH MpH U3yUeHUHN 00IIel 1 HeopraHndeckon xumuu B 11 kimacce
OCYIIIECTBIISIETCSl Yepe3 HCIOJb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TMOHSATHM,
MPUHATBHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO0mue ecTecCTBEHHO-HAYYHbIEC TOHSATHUS: SIBIICHUE, HAYYHBIH (aKT, TUMOTE3a, TEOpHUs, 3aKOH,
aHaJIU3, CHHTE3, Kiaccu(uKalus, MepuoJUYHOCTh, HAOIIOJEHUE, HU3MEPEHHE, HKCIEPUMEHT, MOJEIb,
MOJIEJINPOBAHUE.

®dusnka: Marepus, MUKPOMHUP, MAaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH, U30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, SHEPTETHYECKHI YPOBEHb, BEIIECTBO, TEIIO, 00BEM, arperaTHOE COCTOSIHHE
BEIIECTBA, UACANbHBIN ra3, pU3ndecKue BeIMYNHbI, €TUHUIBI U3MEPEHHS, CKOPOCTh, SJHEPIHsl, Macca.

buonorus: kinerka, opranu3M, 3kocuctema, 6uocdepa, MeTabOIU3M, MAKPO- U MHUKPOIIEMEHTHI,
OCIKH, KUPBI, YIIIEBOABI, HYKIIEHHOBBIC KHCIOTHI, ()ePMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M ITOTOK
SHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepasabl, TOpPHbIE MOPOJABI, IOJIE3HbIE MCKOIMAeMble, TOIUIMBO, PECYPCHI.

TexHonorus: XuMu4ecKasi MPOMBILIIEHHOCTh, METAJITYPrUs, CTPOUTEIIbHBIE MaTEpPHUAIIbI,
CEeJIbCKOXO035MCTBEHHOE MIPOU3BOICTBO, MUIIEBas MIPOMBILIIIEHHOCTb, dapmarneBTHueCcKas
MPOMBIIUIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX IMPEnaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHUalioB, FNEKTPOHHAS TPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.

[UVDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHA  IIPOTPAMMBLI  I[10 XHMMHWU  HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-AEATEIbHOCTHBIM MOJX0J0M B CTPYKTYpPE JTUYHOCTHBIX PE3yJIbTaTOB
OCBOCHHSI TIpeMeTa «XHUMHS» Ha YPOBHE CpPEIHEr0o OOIIero oO0pa3oBaHUsl BBIACICHBI CIEAYIOIINE
COCTABJISIFONIUE: OCO3HAHHE OOYYArONIMMHUCS POCCHICKON TPakIaHCKONH HIACHTHYHOCTU; TOTOBHOCTHh K
CaMOpa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIPEACTCHUIO; HalMuyue MOTHBAIlMM K OOYYEHHIO;
TOTOBHOCTh M CITIOCOOHOCTh OOYYArOMIMXCS PYKOBOJCTBOBATHCS MPHUHIATHIMU B OOIIECTBE MpaBHJIAMU U
HOpMaMH MMOBCACHUSA; HAJTMIUC ITPAaBOCO3HAHNA, JKOJIOTHUYECKOH KYJIBbTYPBI; CIIOCOOHOCTH CTaBUTh e nu
CTPOUTDH KU3HCHHBIC ITJIAHBI.

JImdHOCTHBIE PEe3yabTaThl OCBOEHHS MpenMeTa «XUMHS» OTpakaroT chHOPMUPOBAHHOCTH OMBITA
MO3HABATENIbHOM M TMPAKTUYECKOW  AESITeTbHOCTH  OOy4arolmMxcs B MIpOIECCe  pealln3aiuu
00pa3zoBaTeNbHON IeATETHLHOCTH.

JlugHOCTHBIE pe3ybTaThl OCBOCHHS MpeaMeTa «XHUMHS» OTpaxaroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATENIbHOM W TMPAKTUYECKOW  JAESITeNTbHOCTH  OOy4arolmMxcs B MPOIECCe  pealln3aluu
00pa3oBaTenbHOM 1eATeIbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCHUTAHMS:

OCO3HaHHUS 00Y4aIOIMMUCS CBOMX KOHCTUTYIIHOHHBIX MTPaB U 00513aHHOCTEN, YBAXKEHUS K 3aKOHY U
MIPaBOIOPSIKY;

MPEJACTABICHUS O COUMAIBHBIX HOPMaxX M IMpaBUIaX MEXINYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPUECKOH J€ATEIbHOCTU IPU CO3/1aHUN YUEOHBIX IPOEKTOB, PEIICHUN
y‘Ie6HI)IX 1 MMO3HAaBATCJIIbHBIX 3aJia4, BBIITOJTHCHUHN XUMHUYCCKHUX OKCIICPUMEHTOB,

CIIOCOOHOCTH TOHHMMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apryMEHTHI APYTUX Mpu
aHaJIM3€e Pa3IUYHBIX BHJIOB YIEOHOH NeATeIbHOCTH;

2) NaTPUOTHYECKOTO0 BOCITUTAHMSA:

LEHHOCTHOTO OTHOUIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEAUI0 OTEUYECTBEHHOW XHMUMU;

YBa)KEHHSI K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M TPAKTHUECKOTO MPUIIOKEHUS XHUMUH,
OCO3HAaHUSA TOrO, YTO JAaHHBIE HAYKH €CTh pe3ylbTaT IUTENbHBIX HAOMIOJEHHUH, KPOIOTIMNBHIX
SKCHEPUMEHTAIBHBIX TOUCKOB, IOCTOSSHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

HHTCPCCAa MW IMO3HABATCIIbHBIX MOTHUBOB B MOJIYYCHHH U IMOCIICAYIOIICM aHAJIN3C I/IH(I)OpMaI_II/II/I (o)
NEpCAOBBIX JOCTHKCHUAX COBpeMeHHOﬁ OTCUYCCTBCHHOM XHUMHU,

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

HPaBCTBEHHOI'O0 CO3HAHMS, STUYECKOIO TOBEACHUS;



CIOCOOHOCTH OIICHHMBATh CUTYAIlUH, CBS3aHHBIE C XMMHUYECKUMHU SIBICHUSMH, U MPUHUMATD
OCO3HAHHBIE PEILICHHSI, ODUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEIECHUE U MOCTYIKH CBOMX TOBApUILEHN € MO3ULUI HPaBCTBEHHBIX
Y NIPaBOBBIX HOPM U C YYETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYIKOB;

4) popmMupoBaHUs KYJIbTYPHI 310POBBSI:

NOHMMAaHMUA IIEHHOCTEH 310poBOro W  Oe3omacHOro obOpa3a JKU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DM3NYECKOMY U IICUXHUECKOMY 3/10POBBIO;

coOuro/IeHHs TpaBUil OE3011aCHOrO OOpallleHUsl ¢ BELIECTBAMHU B OBITY, TOBCEJHEBHOM KU3HU, B
TPYAOBOH AEATEINbHOCTH;

NOHMMAaHMS [IEHHOCTH MPaBWI MHIUBUAYAJIHHOTO U KOJJIEKTUBHOI'O OE€30MacHOr0 IMOBEICHHS B
CUTYaLUAX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHMsI OCIIEICTBUM U HENPHUATUS BPEIHBIX IPUBbIUEK (YIOTPEOIEHHUS allKOroJis, HAPKOTHUKOB,
KypeHus);

5) Tpy1oBOro BocnuTaHus;:

KOMMYHHKATHBHON KOMITETEHTHOCTH B y4eOHO-MCCIIEOBATEIBCKON JESITEIbHOCTH, OOIIECTBEHHO
MI0JIE3HOM, TBOPUECKOHN U IPYIHX BUJAX JESITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE yYacTHE B PEUICHUM NMPAKTUYECKUX 33Jay COLMAIbHOW HaIPaBIEHHOCTH
(B paMKax CBOETO KJacca, IIKOJIbI);

UHTEpeca K MPaKTHYECKOMY HM3Y4YeHMIO Mpodeccuil pazauyHOro poja, B TOM YHUCIE Ha OCHOBE
PUMEHEHHUS [IPEIMETHBIX 3HaHUN 110 XUMUM;

YBa)XEHHUS K TPYAY, JIIOASIM TPpyZAa U pe3ybTaTaM TPYJOBOU AESITEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HMHAMBHMIYaJbHON TpaekTopuu oOpa3oBaHMs, Oynyueit
npodeccud U pealu3alui COOCTBEHHBIX MXM3HEHHBIX IIJJAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHM K XUMHMH, HHTEPECOB U NOTpeOHOCTEH 00111eCcTBa;

6) 9K0JIOrH4€eCKOro BOCIIUTAHUSI:

HKOJIOTHYECKH 11e71eCO00Pa3HOro OTHOLIEHHUS K PUPOJIe KaK MCTOUYHHUKY CYIIECTBOBaHMS KU3HU Ha
3emie;

NOHMMAaHUA TJI00AJBHOIO XapakTepa HKOJIOTMYECKHUX MpoOJieM, BIMSHUS SKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOIHON U COLIMAIIBHON CPEbI;

OCO3HaHMsSI HEOOXOIMMOCTH HWCHOJb30BAHUS JOCTM)KEHHUH XUMHM JUIsL pEIIeHUs BOINPOCOB
PaLMOHATILHOTO MPUPOAOIIOJIb30BAHNUS;

AKTHBHOTO HENPUATHS IEHUCTBHUM, NPUHOCAIINX BpPEJ OKPYXKAIOIEH NPUPOJHON Cpele, YMEHHUs
IPOTHO3UPOBATh HEOJArONpUATHBIE SKOJOTMUYECKHE TIOCIEACTBUS MPEeIIpUHUMAEMbIX IEUCTBUH U
IIpeoTBpallaTh UX;

HaJIMYUSl Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYIbTYpPBI, OMbITA JESTEIbHOCTH
9KOJIOTMYECKOM  HAaIlpaBIIEHHOCTH, YMEHHUSl  pYKOBOJCTBOBATbCSI HMMH B  ITO3HABaTEJIbHOM,
KOMMYHHKaTUBHOH M COLMAIbHOM MNpakTHKE, CHOCOOHOCTM M YMEHMS aKTUBHO IPOTHBOCTOSATH
uaeosoruu xemohoouu;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKW M OOIECTBEHHOM
NPaKTUKU;

MOHMMAaHHUA CHEIU(PUKNA XUMUU KaK HayKH, OCO3HaHUs €€ pojHu B (JOPMUPOBAHUM PAIMOHAIBHOTO
HAyYHOTO MBIIIJICHUS, CO3JJaHUH LIEJIOCTHOTO IMPEACTaBICHUs 00 OKpYXKAIOLIEM MHpE Kak O €IUHCTBE
OPUPOJBl U YeNOBEKa, B TMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHHH MpoOIeM COXpaHEHUs
IIPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOH 3HAUYMMOCTHM XMMHUHU JUIsl COBPEMEHHOW LMBMIM3alMU: B €€
T'YMaHUCTHYECKON HAIPABJICHHOCTH U BAXKHOW POJIM B CO3/IaHUM HOBOUM 0a3bl MaTEpHAILHON KYJIBTYPHI, B
pelIeHNH TII00ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOW, IHEPTETHUECKOM,
NUILEBOM M SKOJIOTUYECKON OE30MacCHOCTH, B PA3BUTHH MEIUIMHBI, 00ECIICUEHUH YCIOBUH YCIEIIHOTO
TPyZa ¥ SKOJIOTHYECKH KOM(POPTHOM KHU3HU KaXKJI0T0 4ieHa 00IIecTBa;



€CTECTBEHHO-HayYHO! I'PaMOTHOCTH: ITIOHUMAaHHs CYLIHOCTH METOOB IIO3HAHMS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIydaeMble 3HAHMs JUIs aHAIHM3a U OOBSCHEHMS
SBJICHUHA OKPY’KAIOIIEro MHpa M MPOUCXOJAIIMX B HEM M3MEHEHUH, yMEHUs [enaTh O0OOCHOBAHHBIE
3aKJIFOYEHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS JAHHBIX C LEIBIO TOJYYEHHS JTOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHUUYECKUE 3HAHMS [UIl pELIeHHs poOieM B
peabHbIX KU3HEHHBIX CUTYaLlUsX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY 00pa30BaHUIO U caMOOOpa30BAHUIO, K AaKTUBHOMY
HOJIyYEHHUIO HOBBIX 3HAHUH 110 XMMHUHU B COOTBETCTBHHM C )KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TPy/ia B pa3IMyHbIX cepax npodecCHOHATbLHON 1A TeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS MPOrPaMMbl 110 XHMMHHU Ha YPOBHE CpEIHEro oO0IIero
00pa3zoBaHus BKJIIOYAIOT:

3HaYMMble  JUI1  (HOPMHUPOBAHHMS  MHUPOBO33PCHHUSI  OOYYAIOIIUXCS  MEKIUCIHUILTMHAPHBIC
(MeXmpenMeTHbIe) OOIICHAyYHbIC MOHATHS, OTPAXKAMOIIUE LEIOCTHOCTh HAYYHON KapTHHBI MUpa U
CHGHI/I(i)I/IKy MCTOAOB IMO3HAHHA, UCIIOJIB3YEMbBIX B CCTCCTBCHHBIX HAayKaxX (MaTepI/Iﬂ, BCIICCTBO, DHCPIus,
SBJICHHE, TPOIECC, CUCTEMa, HAay4YHbIM (aKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIeIOBaHKe, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHble y4eOHBbIC JCHCTBUS (ITO3HABATEIbHBbIC, KOMMYHUKATUBHBIC, PETYJISATUBHBIC),
obecrieunBaronye GopMHpOBaHUE (PYHKIIMOHAIBHOW TPAMOTHOCTH M COIMAJIBHON KOMIIETEHIIUU
00yJaromuxcs;

CHOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaIbHbIE Y4eOHBIE AEWCTBUS B MO3HABATEIBHON U COIMAIBHOM
MIpaKTHUKE.

MeranpeamMeTHbie  pe3yNbTaThl  OTPAXAIOT  OBJAQJCHHE  YHUBEPCAIHHBIMH  YYCOHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJISITUBHBIMU JCHCTBUSAMHU.

ITo3naBaTe/1bHbIE YHHBepPcaJbHbIEe y4eOHbIe 1eiiCTBHA

1) 6a30Bble JJOTHYECKHE TeHCTBHSI:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIM3UpPOBaTh MpoOIeMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

ONpEAeNATh 1eNIN EATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTUKEHHS, COOTHOCUTH
Pe3yNbTaThl JESATENIbHOCTH C TIOCTABJICHHBIMU LIETISIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM NMPUEMBI JIOTUYECKOTO MBIIIJIEHUS: BBIACIATh XapaKTEpHbIE
MPU3HAKU MOHATUM U yCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS IS
00BSICHEHUS OTIENBHBIX ()AaKTOB U SBJICHMUIA,

BBIOMPATh OCHOBAHUS M KPUTEPUHU IS KJIaCCU(UKAIIUU BEIIECTB U XUMHUYECKUX PEaKIINIA;

yCTaHaBIUBATh PUYUHHO-CIICJICTBEHHBIE CBA3U MEXIY U3Yy4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKHE pACCYXACHUS (MHIYKTUBHBIE, JCIYKTUBHBIC, IO AHAJIOTHH), BBISABISATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHHSIX, (OPMYIUPOBATH BBIBOABI U
3aKJIIOUEHUS;

MPUMEHATHh B MPOLECCE MO3HAHUS UCIOJIb3YEMbIE B XMMUU CHUMBOJIMUECKHE (3HAKOBBIE) MOJIETH,
peoOpa3oBbIBaTh MOJEIbHBIE MPEJICTaBICHUS — XUMHUYECKUH 3HaK (CHMMBOJ) 3JIEMEHTAa, XMMHUYECKas
dbopMmyna, ypaBHEHHE XUMHUYECKON PEaKIMN — MPU PEIICHUU Y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX
3a/1a4, TPUMEHATh Ha3BAaHHbBIE MOJIETbHBIC MPEJICTABICHUS JJIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIECTB U XUMUUYECKUX PEAKIIUA.

2) 6a30BbIe UCCIIET0BATEIBLCKHE TefiCTBUS:

BIIQJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUN;



(GopMyIHpOBaTh IIEIH WU 33Ja4l MCCIICJOBAHUS, HCIOIb30BaTh MOCTABICHHBIC U CAMOCTOSITEIBHO
copMyIHpOBaHHBIE BOMPOCH B KayecTBE WHCTPYMEHTA IO3HAHUS M OCHOBBI ISl (hOpMHpOBaHUS
THITOTE3bI IO IPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BIZICTh  HABBIKAMH  CAMOCTOSITCIBHOTO  IUIAHMPOBAHHMS M TNPOBEICHHS  YYCHHUYCCKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOMI0JaTh 3a XOJOM IIPOIEecca, CaMOCTOSTEIHHO
IPOTHO3UPOBATH €TO PE3yJIbTaT, HOPMYINPOBATH OOOOIICHUS W BBIBOIBI OTHOCUTEIBHO JOCTOBEPHOCTH
PE3yJIbTaTOB UCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOAETaHHON padore;

NpUOOpETaTh ONBIT YUYCHHYECKOH HCCIENOBATEILCKOW M MPOCKTHOW AEATEILHOCTH, MPOSBIIATH
CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIbHOMY IIOMCKY METOJIOB PEIHICHUs MPAaKTHYECKHX 3ajad,
NPUMEHEHHIO PA3IMYHBIX METOJIOB TO3HAHMSL.

3) padora ¢ undopmanueii:

OPHEHTHPOBATbCA B PA3IMYHBIX HCTOYHHMKAX HHPOpMAnMy (HAyYHO-TIOMYJISIpHAs JHTEpaTypa
XMMHYECKOTO COZEpKaHMs, CIIPaBOYHBIC 1TOcoOus, pecypcsl MHTepHeTa), aHamu3upoBaTh HH(OPMAIUIO
pa3M4HBIX BHIOB © (OPM MPEICTABICHUS, KPUTHYECKH OLCHHBATh €€ JOCTOBEPHOCTh H
HETIPOTHBOPEUYHUBOCTH;

(GopMyIHpPOBaTH 3aMIPOCH U MPUMEHATH Pa3IMUHbIE METO/ABI IIPU TOUCKE U 0TOOpe MH(OpMAIHH,
HEOoOXOAMMOM JIJIsI BBITTOJTHEHUS YIEOHBIX 33a/1a4 ONPEICIEHHOTO TUIIA;

NpUOOpETaTh  OIBIT  HUCIOJIB30BaHUS  MH(DOPMAMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH U
Pa3JINYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSATENIFHO BBIOMPATh ONTHUMAaIBbHYIO (hOpMy IpeacTaBleHus HHpopManuu (CxemMbl, rpaduKy,
JMarpaMMBbl, TaOJIUIIBI, PUCYHKHU U APYTHE);

UCTIOJIB30BaTh HAYYHBIA SI3BIK B KayeCTBE CPEACTBA IMpH paboTe ¢ XUMHUYECKOW HMH(pOpMAIHEH:
HNPUMCHATh MEXKIPEIMETHbIC ((PU3MYECKHUE W MaTeMaTH4eCKUe) 3HaKh U CHUMBOJIBL, (DOPMYIIbI,
ab0peBuaTyphl, HOMEHKIIATYPY;

HCIOJIB30BATh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATTIAAHOCTHU.

KoMMyHuKaTHBHBIE YHHBepcaIbHble yueOHbIe el CTBHS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOI TeMbI B XOJ€ TUANOra U/UIU AUCKYCCHUH,
BBICKA3bIBaTh UJIEH, (POPMYITHPOBATH CBOU MPEJIOKEHHUS OTHOCUTENLHO BBITTOIHEHUS MPENI0KEHHON
3a7a4u;

BBICTYNIaTh C TPE3EeHTAlUed pe3yabTaTOB I103HABATEIbHOW JIESATENbHOCTH, MOJIYYEHHBIX
CaMOCTOATEJIbHO WJIA COBMECTHO CO CBEPCTHHUKAMHU IPH BBINOJHEHUH XUMHYECKOTO SKCIIEPUMEHTA,
MPAKTHYECKON pabOTHI MO MCCIIET0BAHUIO CBOMCTB M3Y4aeMbIX BEILIECTB, pealn3aluu y4eOHOro MpoeKTa,
1 (popMyIHpOBaTh BHIBOJIBI TIO pe3yabTaTaM MPOBEAEHHBIX UCCICOBAHUHN IMyTEM COTIIACOBAHUS TIO3UITUH
B X0JIe 00CYX/IeH!sI 1 00MeHa MHEHHSIMH.

PeryasitTuBHbIe yHUBepcaJbHbIe y4eOHbIe JeHCTBHUA:

CaMOCTOSTENIBHO TUIAHUPOBATh M OCYIIECTBIIATH CBOKO MTO3HABATENIBHYIO JEATEIbHOCTD, ONIPENEIIss
e LenM M 3aJaud, KOHTPOJIMPOBAaTH M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh IpeajaracMblil
QITOPUTM JEHCTBUN TpPU BHINOJIHEHUH Y4eOHBIX M HCCIENOBATEIbCKUX 3ajad, BbIOMpaTh Hamboiee
3¢ GeKTUBHBIN CIIOCO0 MX PELICHHs C Y4ETOM MOJY4YEHHs HOBBIX 3HAHUI O BEIECTBAX U XUMHUYECKUX
peaknusx;



OCYIIECTBIISATH CAMOKOHTPOJIb JIEATENBHOCTH Ha OCHOBE CaMOAHaJIN3a U CAMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATBI

[IpenmMeTHbIe pe3yabTaThl OCBOCHUSI MPOrPaMMBbl MO XMMHH Ha Yri1yOJIEHHOM YpOBHE Ha YpOBHE
cpenHero obiero 06pazoBaHus BKIIOYAIOT crienuduueckue sl yueOHoro npeamera « XuMus» HaydHbIe
3HAHUS, YMEHHS U CIOCOOBI IEHCTBHIA 10 OCBOCHHIO, HHTEPIIPETALIMN U Pe0Opa30BaHUIO 3HAHUH, BUJIBI
JeSITEILHOCTH T10 MOJIYYSHHIO HOBOTO 3HAHUS M MMPUMEHEHHIO 3HAHUHN B Pa3JIMUHBIX YI€OHBIX CUTYAIHIX,
a TAaKXKE€ B pPEAIbHBIX J>KU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX C XUMHUEW. B mporpamme no xumuu
IIPEAMETHBIE PE3YIbTAThl IPEACTABIEHBI 10 ['0JIaM U3yYEHUS.

10 KJIACC

[IpenmeTHble  pe3yabTaThl  OCBOEHUS  Kypca  «OpraHuyeckas  XUMHS»  OTPaXKaroT:

c(OPMHUPOBAHHOCTDH MPEJCTABICHUNA: O MECTE€ W 3HAYEHUH OPraHHMYECKOW XMMHUU B CHCTEME
€CTECTBEHHbIX HayK M €€ poJii B 00ECHEYEeHUH YCTOWYMBOIO PAa3BUTHs UEJIOBEUECTBA B PELICHUU
Ipo0JIeM 3KOJIOIHYECKOM, SJHEPreTHUECKON U MUIIEBOI 6€3011aCHOCTH, B pa3BUTHH MEIULIMHBI, CO3aHUU
HOBBIX  MaTEpUajoB, HOBBIX  HMCTOYHMKOB  JHEPrMM, B  OOECIEYEHUMM  paALUOHAIBHOTO
IPUPOIONOIB30BaHUsA, B (DOPMUPOBAHMHM MHPOBO33PEHHS M OOMIICH KYJIbTYyphl YEIIOBEKa, a TaKKe
9KOJIOTUYECKH 00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHON cpelie;

BJIAJICHUE CHCTEMOM XMMMYECKMX 3HaHMUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOLIME MOHATHS —
XMMHYECKUH JJIEMEHT, aToM, SIpO M DJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aToMHBIC OpOHTAIH,
OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOpHau3aunus aTOMHBIX OpOMTaied, MOH, MOJIEKYIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTb, CTENEHb OKUCIECHUS, XUMHMYECKas CBA3b, MOJb, MOJSpHas
Macca, MOJSIPHBIM 00BEM, YIIEpOIHBIA CcKeneT, (DyHKIHMOHAJbHAs TIpylla, pajuKaji, CTPYKTypHbIE
dopMyibl (pa3BEPHYTHIE, COKpPALIEHHBIE, CKEJIETHBIE), U30MEpUs CTPYKTypHash M INPOCTPAHCTBEHHAs
(reomeTpuueckasi, ONTUYECKAs!), N30MEPbI, TOMOJIOTUYECKUHN Psijl, TOMOJIOTH, YIJIIEBOJIOPO/bI, KUCIOPOI-
U a30TCOJAEpXKAIUEe OpraHUYeCKHe COCJUHEHHsA, MOHOMEp, MOJUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS; TEOPUH, 3aKOHBI (nepuoanyeckuii 3akon J1. 1. Menaeneesa, Teopust
CTpOEHMs OpraHudeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHMsI MacChl BEILECTB, 3aKOH
COXPAHEHHUS U MPEBPALLEHUS SHEPIrUU NMPH XUMHUECKUX pPEaKLHUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3BIK XUMUHU, MUPOBO33pEHUECKHE 3HAHMSI, JIe)Kalllle B OCHOBE IOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH
XUMHUYECKHX SIBJICHUM; MPEACTABICHUS O MEXaHU3MaxX XMMHMUYECKUX DPEAKIHM, TEPMOJNHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MX IPOTEKaHUSA, O B3aUMHOM BIMSHUM aTOMOB U TPYII aTOMOB B
MoJieKynax (MHAYKTUBHBIH U Me30MepHbIH >dexTrl, opueHtantsl | u Il poma); daxromornyeckue
CBEJICHMSI O CBOMCTBAX, COCTaBE, MMOJYYEHUH M O€3011aCHOM HCIIOJIb30BAHUU BaXKHEHMIINX OpraHU4eCKHX
BEIIECTB B OBITY M MPAKTUYECKOH AEATENbHOCTU YeJIOBEKa, OOIIMX HAYYHBIX MPUHIMIIAX XUMHUYECKOTO
IPOM3BOJICTBA (HA MPUMEpe NMPOM3BOACTBA METAHOJIA, EPEepadOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISABISATH XapaKTepHbIE MPHU3HAKU MOHSTHUH, yCTaHABIMBATh MX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHUSI IPU OMHUCAHUU COCTaBa, CTPOCHHS U CBOWCTB
OpPraHMYECKUX COEIUHEHMI;

c(OPMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XHWMHUYECKYI0 CHMBOJMKY [UISI COCTABJIEHHS MOJIEKYJISAPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEIECTB;

COCTaBJISITh YPAaBHEHMS] XUMHYECKHX pEaKIMd M pacKpblBaTh HMX CYHIHOCTh: OKHCIUTEJIbHO-
BOCCTAHOBUTENIbHBIX PEAKIMHA TOCPEICTBOM COCTaBJICHMSI DJIEKTPOHHOTO OajlaHCa JTHX pPeaKIuii,
peakuii HFOHHOro 0OMEHa IMyTEM COCTABIICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUI;

M3rOTaBIMBATh MOJEIN MOJIEKYJ] OPraHMYECKUX BELIECTB JUISI MIUIIOCTPALMU UX XUMHUYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS;

C(OPMHPOBAHHOCTh YMEHUM: yCTaHABIWBATb INPUHAUIEKHOCTh HM3YYEHHBIX OPraHUYECKUX
BEIIECTB 0 UX COCTaBYy M CTPOCHHUIO K ONpPEACNEHHOMY KIAcCy/TpyNIe COeAMHEHHUH, JaBaTh UM
Ha3BaHUs 1O cucrematnyeckoii HomeHkiarype (IUPAC) u npuBOIUTH TpUBUATbHBIC HA3BaHUS IS
OTIENIBbHBIX NPEACTABUTENCH OpPraHMYeCKUX BEIIECTB (ISTHIIEH, alleTWIIEH, TOJYOJ, TJIMLEPHH,



STHIICHTIIMKONb, (eHolN, (opmanbiaerun, aneTalbIeru/l, aleTOH, MypaBbHHAs KHUCJIOTAa, YKCYCHAas
KHCJIOTa, CTEapUHOBAs, OJIEMHOBAs, MAJbMUTUHOBASE KHUCIOTHI, TJUIMH, ajJaHUH, MallbTo3a, (QPYKTO3a,
AQHWIMH, AUBUHWI, U30MPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

c(OPMUPOBAHHOCTh YMEHUS OIMPENCIATh BHJI XUMUYCCKOW CBS3M B OPTraHUYECKHX COCHMHCHHSIX
(KOBaJICHTHAsl U MOHHAS CBSI3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpMHUPOBAHHOCTh YMEHHUS IPUMEHSTH MOJIOKEHUSI TEOPUH CTPOCHHSI OPTaHUUYECKUX BEIECTB A.
M. bytnepoBa 1151 00bsICHEHHSI 3aBUCIMOCTH CBOMCTB BELIECTB OT UX COCTAaBA U CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3UUYECKUE U XUMHUYECKUE
CBOWCTBAa THUIHMYHBIX MPEJICTABUTENCH PA3IMUYHBIX KIJIACCOB OPraHMYECKUX BEIIECTB: aJKAHOB,
[UKJIOAJIKaHOB, aJIKEHOB, AJIKaJIN€HOB, aJJKHHOB, aPOMAaTHYECKHUX YIIIEBOAOPOIOB, CIUPTOB, abJACTUIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, IPOCTBIX U CIOKHBIX 3(QHUPOB, KUPOB, HUTPOCOCAUHEHUH U aMHUHOB,
AMHHOKHUCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, M- U TOJHMCAXapHJIOB), HJUIIOCTPHPOBATH T'E€HETUYECKYIO
CBS3b MEXJY HHUMH YpPaBHEHUSMHU COOTBETCTBYIONIMX XHWMHUYECKUX PEAKIMH C HCIOIb30BAaHHEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS MOJTBEPXKJIaTh Ha KOHKPETHBIX IpUMEpax XapakTep 3aBUCHMOCTHU
PEaKIMOHHON CITIOCOOHOCTH OPraHMYECKUX COSAMHEHHH OT KPaTHOCTH M THIIA KOBAJCHTHOW CBS3U (G- H
T-CBSI3M), B3AMMHOTO BIIMSTHUSL aTOMOB ¥ TPYIIIT aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepHU30BaTb HMCTOYHHUKH YIJIEBOJOPOIHOTO CHIphs (HE(TH,
OPUPOJHBIN Ta3, yroib), CIOCOOBI €ro mnepepaboTKU W MPAKTHUYECKOe MPUMEHEHHE MPOIYKTOB
nepepadoTKu;

c(OPMHUPOBAHHOCTH BJIAJCHHUS CUCTEMOW 3HAHWH O €CTECTBEHHO-HAYYHBIX METOJAX MO3HAHUSA —
HAOMIO/ICHUN, W3MEPEHUHU, MOJICIMPOBAHUM, SKCIEPUMEHTE (pPeaJbHOM M MBICIEHHOM) U yMEHHUS
MPUMEHSTh 9TH 3HAHUS;

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHATH OCHOBHBIC OTECPAIMU MBICIUTEIBHON ICSITEIFHOCTH —
aHaM3 M CHHTE3, CpaBHEHHWE, 00O0OIICHHE, CUCTEMATH3AIMI0, BBISBICHHE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€H — /1711 U3yYEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEaKIIN;

c(OpPMHUPOBAHHOCTh YMEHUM: BBISBIATH B3aUMOCBSI3b XHMHUECKUX 3HAHUN C TMOHATUSAMU U
NPEICTAaBICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX TIPEJAMETOB sl Oojiee OCO3HAHHOTO ITOHMMaHHS
CYIIHOCTH MaTE€pPHaJIbHOTO €IWHCTBA MUPA, MCIIOJIB30BaTh CUCTEMHBIC 3HAHHS 10 OPTaHWYECKONH XUMUH
TUTsE OOBSCHEHUS ¥ IPOTHO3UPOBAHUS SBIICHU, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(OpPMUPOBAHHOCTh YMEHHUM: MPOBOJUTH PACUETHl MO XUMHUYECKUM (OpMyllaM U YpaBHEHUSIM
XUMHYECKHX PEaKIHid C HCMOJIb30BaHHEM (HU3MYECKHX BEIMYUH (Macca, 00bEM ra3oB, KOJHMYECTBO
BEIIECTBA), XApPAKTEPU3YIOMIUX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: PACYETHI MO HAXOXKJICHHIO
XUMHYECKOH (OpMyJIbl BEIIECTBA MO U3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHX DJIEMEHTOB, MPOAYKTaM
CTOpaHHUs, MJIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHWH: MPOTHO3MPOBATh, AHAIU3UPOBATh M OICHUBATH C TO3HIUH
9KOJIOTUIECKOH 0e30MacHOCTH TOCTEICTBUS OBITOBOM W TPOW3BOICTBEHHOW NESTEIHFHOCTH YeJIOBEKa,
CBSI3aHHOW C mepepadOTKON BEIIeCTB, MCIONH30BaTh MOJNYUYCHHBIE 3HAHUS IS MPUHSATHS TPaMOTHBIX
pelieHuit mpoOyieM B CUTYAIUSAX, CBSI3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHHUH: CAMOCTOSTENHHO IUJIAHHPOBaTh M MPOBOAUTH XHUMHUYECKHUU
SKCIEpUMEHT (TIOTYYeHHWE W HW3YyYeHHE CBOWCTB OPraHWYECKHX BEMIECTB, Ka4eCTBEHHBIC pPEaKIUH
YIJIEBOAOPOAOB PA3IMYHBIX KIIACCOB M KHCIIOPOJICONEPKAMUX OPTraHMYECKUX BEIIECTB, pEIICHUE
OKCIIEPUMEHTANBHBIX 3a/1ad IO PACIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOMIOJCHHEM MPaBHII
Oe3omacHOro oOpalleHusi ¢ BellecTBaMH M JabOpaTopHBIM 000pymoBaHHEM, (OPMYIUPOBATH IIETh
UCCIICIOBAaHMS, TPEACTABISITh B PAa3NUYHON (opMe pe3yabTaThl SKCIEPUMEHTa, aHAIM3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTb;

c(OPMHPOBAHHOCTH YMEHHIA:

coOMoaTh TMpaBWia JKOJIOTHYECKH I€JIECO00Pa3HOTO TIOBEACHUS B OBITY HW  TPYIOBOH
NESTENIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/10POBbsI, OKPYXKAIOIIeH MPUPOIHON Cpellbl U JOCTHKEHUS €€
YCTONYMBOIO pa3BUTHS,



OCO3HABaTh OMACHOCTb TOKCHYECKOrOo JEHCTBUSI Ha IKUBBIE OPraHu3Mbl ONpPENEIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMAas cMbIci nokazarens [1/1K;

AHATM3UPOBATH 11€JIECO00PA3HOCTh MPUMEHEHUSI OPTaHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH H B
OBITY C TOYKU 3pEHUSI COOTHOLIECHUS PUCK-TI0JIb3a;

c(OpPMHUPOBAHHOCTh YMEHUI: OCYIIECTBISATH IEJICHANIPABICHHBIN MOUCK XUMUYECKON HH(pOpMAaIiu
B pa3IMYHBIX MCTOYHUKAX (HaydHas W yueOHO-HaydHas JUTepaTypa, CpeACTBa MacCOBOW MH(OpMAIIH,
WuTepHeT u Apyrue), KpUTUYECKH aHAIM3MPOBATh XMMHUYECKYI0 HH(pOpMAIHIO, nepepadaThiBaTh €€ U
UCIOJIb30BaTh B COOTBETCTBUH C IMOCTABJICHHON y4eOHOIl 3a1aueii.

11 KJIIACC

[IpenmerHble pe3ynabTaTbl OCBOEHMA Kypca «OOIias M HEOpraHWYecKas XUMHS» OTPaXKarorT:

c(OPMHUPOBAHHOCTh MPEACTABICHUI: 0 MaTepUaAIbHOM €IMHCTBE MMpA, 3aKOHOMEPHOCTAX U
[I03HABAEMOCTH SIBJICHUI PUPObI, O MECTE Y 3HAUEHUU XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK U €€ poiH
B 00ECHEYeHUH YCTOMYMBOTO pa3BUTHs, B PEIICHUH MPOOJIEM HKOJOTMUYECKOW, IHEPreTHUECKOW u
NUIIeBOl 0€30I1aCHOCTH, B PAa3sBUTUU MEIULMHBI, CO3JaHUM HOBBIX MaTE€pHaOB, HOBBIX HCTOYHHKOB
9HEepruy, B 00ECHEeYCHUH PallMOHAJIBHOIO MPUPOOIOIb30BaHUs, B (HOPMUPOBAHMHM MHUPOBO33PEHUS U
o01miell KyJIbTyphbl YeJIOBEKa, a TaKXKe HKOJOTMYECKH 0OOCHOBAHHOIO OTHOILEHHS K CBOEMY 310POBBIO U
MIPUPOJHOM CpelIE;

BJIQ/ICHUE CHCTEMOM XMMHYECKMX 3HAHHUI, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOUINE MOHATHUS —
XUMHYECKUI 3JIEMEHT, aToM, SIIPO aroMa, W30TOIIbl, DIIEKTPOHHAs 000JI0YKa aTtoma, S-, P-, d-aToMHbIe
opOUTany, OCHOBHOE U BO30YKAEHHOE COCTOSIHMS aTOMa, MOpHIM3alisl aTOMHBIX opOuTaiiei, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTb, CTENEHb OKHUCIIEHUS, XHMHUYECKas CBA3b
(KoBaJIeHTHas1, MOHHAs, METAJUIMYECKasi, BOJOPOHAs ), KpUCTAIIINYECKAsl pelI€TKa, XUMUYECKasl peaKIus,
pacTBOp, DJJEKTPOJIMTHI, HEDJIEKTPOIUTHI, DJIEKTPOJUTHYECKAs IUCCOLMALNA, CTEIEHb IUCCOLMALINM,
BOJIOPOJIHBIN IOKa3aTelb, OKHCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM 3()(PeKT XuMHUUEcKo peaxiuu,
CKOPOCTh ~ XMMMYECKON peaKIMM, XWMHUYECKOE paBHOBECHE; TEOPUM M  3aKOHBl  (TEopHs
3JIEKTPOJUTUYECKON JUCCOLMAlnU, Tepuoanyeckuii 3akod .M. MeHeneeBa, 3aKOH COXpaHEHUSI MacChl
BELIECTB, 3aKOH COXPAaHEHUS W IPEBPALICHMS SHEPTUU IIPU XUMUYECKUX PEAKLMSX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJUYECKUH S3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHNUS, JIKALIUE B OCHOBE TOHUMAaHUS MPUUYUHHOCTA U CUCTEMHOCTH XUMUYECKUX
SBJICHUI; COBPEMEHHBIE IPE/ICTABICHHUS O CTPOEHUH BEIIECTBA Ha aTOMHOM, MOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJIIPHOM YPOBHSX; MPEJCTABIECHUS O MEXaHU3MAaX XUMUYECKUX PEaKLUi, TEPMOANHAMUYECKUX
U KUHETHYECKHX 3aKOHOMEPHOCTAX MX NPOTEKaHUs, O XHMMHUYECKOM paBHOBECHHM, pacTBopax H
JUCIIEPCHBIX cucTeMax; (DaKTOJIOrMYECKHE CBEACHMSI O CBOMCTBAaX, COCTaBe, MOJIYYEHUU M O€30MacHOM
UCIIOJIb30BaHUU BAKHEHIIMX HEOPraHMYECKUX BEIIeCTB B OBITY U MPAKTUYECKOW NeATEIbHOCTH
4eJI0BEKa, OOIMX HAYyYHBIX MPUHLIMIAX XUMUYECKOTO MPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yYMEHHI: BBIABIATH XapaKTE€pPHbIE IMPHU3HAKH IMOHATUH, yCTAHABJIMBaTh MX
B3aMMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLINE MOHATHS MPH OMMCAHUHM HEOPTaHWYECKUX BEIIECTB U MX
IIPEBPAILECHUI;

c(OPMHPOBAHHOCTh YMEHHUS HCIOJIb30BATh XMMUYECKYIO CHMBOJHKY JUISI COCTaBIEHHS (OpMYI
BEIIECTB W ypPaBHEHHH XHUMHUYECKUX peakuuii, cucremarndeckyro HomeHknatypy (IUPAC) wu
TPUBHUAJIbHbBIE HA3BAaHUS OT/EJIbHBIX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHHUSl OIpPEAENATh BAJICHTHOCTb W CTENEHb OKUCICHUS XHUMHUYECKHUX
JJIEMEHTOB B COEJUHEHUSX, BHJ XHMUYECKOM CBS3M (KOBAJEHTHAs, HWOHHAsA, MeETaJUINYECKas,
BOJIOPOJIHAS ), THIT KPUCTAIITMYECKOM PEIIETKN KOHKPETHOT'O BEIIECTBa,;

c(OPMHPOBAHHOCTh YMEHUS OOBSACHATH 3aBHCUMOCTh CBOMCTB BEIIECTB OT BHAAa XUMHUYECKOU
CBSI3M M TUNA KPUCTAUIMYECKON peIETKH, OOMEHHBI M JOHOPHO-aKUECNTOPHBIA  MEXaHW3MbI
00pa30BaHUs KOBAJICHTHOM CBA3H;

c(OPMHPOBAHHOCTh YMEHMMU: KJIACCH(HUIMPOBATh: HEOPTaHUYECKUE BEIIECTBA IO HMX COCTaBY,
XMMHUYECKHE PEaKIMH 10 PAa3IUYHbIM NIPU3HAKaM (YHCIy U COCTAaBY pPEearnpyroluX BEIIECTB, TENIOBOMY



s deKTy peakiuy, N3MEHEHUIO CTETICHEH OKHUCIICHUS DJIEMEHTOB, OOPAaTUMOCTH, YYACTHIO KaTalln3aropa
U IpyTHUE); CAMOCTOSITENILHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KJIacCU(UKALIUN U3Y4aeMbIX BEIECTB
Y XUMHYECKUX PEaKIIU;

c(OpPMUPOBAHHOCTh YMEHHUS PACKPBIBaTh CMBICH Tepuoandeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIONTYI0, OOBSICHUTEIHHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(OpMHUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh JJIEKTPOHHOE CTPOECHHE AaTOMOB U HOHOB
XUMHUYECKHUX AJIEMEHTOB MepBOro—4yeTBéproro nepuonos llepuoanueckoit cucremsl .M. Menneneesa,
UCTIONIB3Ysl TOHSATHUSL «IHEPIeTUYCCKHE YPOBHHY», «IHEPIeTHYECKUE MOIYPOBHU», «S-, P-, d-aTOMHbIC
opOUTaAN», «OCHOBHOE U  BO3OYXKIEHHOE DHEPIeTHYECKUE COCTOSHUS  aToMay;, OOBSICHATH
3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB XMMHYECKHX JJIEMEHTOB M HUX COCAUMHEHUM IO IepuojaM H
rpynmnam llepuoanueckoii cucremsl Jl. 1. MenneneeBa, BaIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOECHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OpPMUPOBAHHOCTh YMEHHUU: XapaKTepU30BaTh (OMHCHIBATH) OOIIHE XUMHYECKHE CBOHCTBA
BEIIECTB  PA3JIMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHME TI'€HETUYECKOM CBSI3M  MEXKIY
HEOPraHWYECKUMHU BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIUl;

c(hOpMUPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEACTBOM COCTAaBJICHHS JJICKTPOHHOTO OajiaHca 3THUX Peaklui; peakiuii MOHHOTO OOMEHa IyTEéM
COCTAaBJICHUSI MX TMOJHBIX W COKpAaIlIEHHBIX HWOHHBIX YPAaBHEHWH; pPEAKUUH TUAPOIN3a; pPEeaKLHid
KOMIUIEKCO0Opa3oBaHus (Ha MpuMepe T'HIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUA);

c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITH 3aKOHOMEPHOCTH MPOTEKAHHUS XHUMHYECKUX PEAKIUN C
Y4€TOM HMX DHEPreTUYECKUX XapAKTEPHUCTHK, XapaKTep HU3MEHEHUsI CKOPOCTH XMMHUUYECKOW pPEaKIuu B
3aBUCHUMOCTH OT Pa3NUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHHs] XUMUYECKOTO PaBHOBECHUS IOJ
BIMSHUEM BHEIIHUX Bo3aencTBuil (mpunnun Jle latense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XUMUYECKHE PEaKIMH, JIeKalue B OCHOBE
MPOMBIIIUICHHOTO TIOJIYYeHHUSI CEPHOM KHCIIOTHI, aMMHaKa, OOIIHME HAay4YHbIC MPUHIMIBI XUMHYECKHX
MIPOU3BO/JICTB; 1I€TIECO0OPA3ZHOCTh MPUMEHEHHSI HEOPTAHUYECKUX BEUIECTB B IPOMBIIUIEHHOCTH U B OBITY
C TOYKH 3pEHUSI COOTHOUIEHUSI PUCK-TI0NIb3;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUM O METOJaX HAy4YHOTO TO3HAHUS SIBJICHUU
NpUPOJLl — HAOIO/IEHHWEe, M3MEpEHHe, MOJICTUPOBAHHUE, SKCIEPUMEHT (pEeaibHbIi M MBICICHHBIN),
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, YMEHHUS MPUMEHSITh 3TH 3HAHUS IMPU SKCHEPUMEHTAIBHOM
UCCIICIOBAaHUM BEIIECTB M M1 OOBSICHEHHS XUMHUYECKUX SBJICHHUN, HWMEIOIIUX MECTO B TMPHUPOJE,
MPaKTUYECKON JeATETLHOCTH YEJIOBEKA U B MIOBCETHEBHON JKU3HHU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUW C TOHATUAMH U
MPEJCTaBICHUSIMH JAPYTUX E€CTECTBEHHO-HAYYHBIX MPEeIMETOB g 0Oojiee OCO3HAHHOTO TMOHMMAaHUS
MaTepUalbHOTO €AMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MPOBOAHWTH PACUETHI: C HUCIOIH30BAHUEM TIOHSITHH «MaccoBas JOJIS
BEIIIECTBA B PACTBOPE» M «MOJIApHAsT KOHIICHTPAIIHSI; MacChl BEIIECTBA WM 00BEMA ra3za Mo U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY OMHOTO U3 yYACTBYIOIIMX B PEAKIIMH BEIIECTB; TEILIOBOTO
a¢ddexTa peakiuu; 3HAYCHHUS] BOJOPOJHOTO IMOKa3aTessl PacTBOPOB KUCIOT W IIEIOYEeH ¢ W3BECTHOM
CTETIEHBIO TUCCOLMAIMU; MAacChl (00bEMa, KOMMYECTBA BEIIECTBA) MPOJIYKTa PEAKIUHU, €CIIA OJHO W3
MCXOJHBIX BEIIECTB JAHO B BUJE PACTBOpPA C OMPEACIEHHON MacCOBOM JOJIEN pacTBOPEHHOTO BEIIECTBA
WJIM TaHO B U30BITKE (MMEET MPUMECH ); TOJIM BBIX0/Ia TIPOYKTA PEAKIINN; 00bEMHBIX OTHOIIICHUH Ta30B;

c(OPMHUPOBAHHOCTh YMEHUH: CaMOCTOATEIBHO IUTAHUPOBATh W TPOBOJUTH XUMHUYECKUI
JKCIIEPUMEHT (MIPOBEJIEHUE pEaKIMii HMOHHOTO OOMEHa, TMOATBEPKACHUE KAueCTBEHHOTO COCTaBa
HEOPTaHWYECKUX BEIIECTB, OIMPEJCICHUE CpPEIbl PACTBOPOB BEIIECTB C IOMOIIBI HWHIUKATOPOB,
U3Y4YE€HHE BIUSHUS PA3NIUYHBIX (AKTOPOB HA CKOPOCTb XHUMHUYECKOM peakluu, pelieHHe
OKCIIEPUMEHTATBHBIX 3a7ad mo Temam «Metamnely U «Hemeramns») ¢ COONIOACHHEM MPaBUII
0e30macHOro OOpalleHusi C BellecTBaMU M JaOOpaTOpPHBIM 000pyAOBaHHEM, (OPMYIHPOBATH IIENb
UCCIIEIOBAHMSI, MPEICTaBIATh B pa3IU4YHON (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAIU3UPOBATH U
OLICHUBATh UX JOCTOBEPHOCTb;



c(OPMUPOBAHHOCTh YMEHHI: COONMOJaTh TMpaBWiIa TMOJIb30BAHUS XUMHUYECKOW TMOCYIOU U
71a00paTOpHBIM 000pYyOBaHMEM, OOpAIllEHUs] C BELIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMU IO
BBINOJIHEHHIO JJA0OPATOPHBIX XUMHUUECKUX OIBITOB, SIKOJOTHYECKHU 1I€JIECO00Pa3HOro MOBEIEHUS B OBITY
U TPYJOBOH JI€ATEIBHOCTU B LIEISIX COXPAHEHUS CBOETO 370POBbs, OKPY)KAIOIIEH MPUPOJHONU Cpeabl U
JOCTUXKEHUST €€ yCTOMYMBOIO pa3BUTHSA, OCO3HABATh ONACHOCTb TOKCHYECKOTO JAECUCTBUS Ha JKHUBbBIE
OpPraHU3MBbl ONPEECIEHHBIX HEOPTAaHUYECKUX BEILECTB, IOHNMAas cMblci nokasarens [IIK;

c(OPMHPOBAHHOCTb YMEHUI: OCYLIECTBIIATH LIE€JI€HAIIPABICHHBIN TOMCK XUMHUYECKONH HH(POpMALIUU
B Pa3JIMYHBIX UCTOYHUKAX (Hay4yHas W yuyeOHO-Hay4yHasl JTUTepaTypa, CpeACTBa MAacCOBOW MH(MOpMAIIHH,
WnTepHer u apyrue), KpUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HMH(pOpMaNHio, nepepadaTeiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBHUM C IIOCTaBJIEHHOM y4eOHOMH 3afaueil.
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3.5 ["anoreHnpou3BOHBIE YTIIEBOAOPOIOB 1
Hroro 1o pasneny 36
Paznen 4. Kuciopoacoaepskamue opranudyeckue coeuHeHust
4.1 Cnuptsl. Oenon 7
49 KapOoHuIbHBIC COSAMHECHHS: aTbJACTHIBI M KETOHBI. 12 1
' Kap6onossie kucioTel. CrioxHbie 3¢upbl. Kupbl
4.3 YrneBoasl 10 1




HWroro no pazneny 29
Pa3nen 5. A3oTcomep:kane opraHu4ecKue coeTnHeHns
51 AMHHBI. AMUHOKHCIIOTHI. benku 14 1 1
Hroro no pazgeny 14
Pa3jien 6. BoicokoMouieKyJIsIDHBIE COeTHHEHUS
6.1 BrIcOKOMONEKYSIPHBIE COSAMHCHHUS 6
Hroro mo pazneny 6
Pa3nen 7. [loBTOpeHue u 06001meHue
71 [ToBTOpeHue u 00001IeHNE Kypca OPraHNn4eCKOW XUMHUH U 9 1
' KOHTPOJIb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 3
11 KJIIACC
KoandecTBo yacoB 3J]eKTp0HH],]e
Ne i/m HaumenoBaHue pa3/ie/ioB U TeM MPOrpamMMbl B Konrpoun- IlpakTuyec- (undposbie)
cero
HbIe pa0oThl | KHe padoThl odpa3oBaTe/bHbIE
pecypchl
Pa3nen 1. [loBTOopenue
OCHOBHBIE KJIACCHI OPTaHUYECKUX U HEOPTaHUICCKHIX
1.1 BemiectB. [leproandeckast cuctemMa 3JIEMEHTOB U CTPOCHHUE 3 1
aToMa
Hroro no paszneny 3
Pa3nen 2. TeopeTrnueckne 0CHOBbI XUMHUH
51 Crpoenue atoma. [lepuonudeckuii 3akoH u [lepuoanueckas 3

cucTemMa XuMHueckux saemeHToB . . MenaeneeBa




2.2 Crpoenue BemecTBa. MHOrooOpasue BEIeCTB 14
2.3 XHUMHYECKUE peaKIuu 27 2
Hroro mo pazneny 49
Pa3nen 3. Heoprannyeckasi XuMus
3.1 Hemeramnbl 21 1
3.2 Merasmibl 25 1
Hroro no pazneny 46
Pasznen 4. Xumus u KM3Hb
4.1 MerTtoapl HO3HAHUA B XUMHUHA. XVUMUS U KU3HD 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4
IMNOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC
KoanyecTBo yacos DIeKTPOHHBIE
Ne -
0 Tema ypoka Konrtposb- | Ipakruy | [ara uudposbie
n/n Bcero | HbIe ecKHe u3ydenusi | oOpa3oBaTejibHbIE
padoTsI padoThbI pecypcbl
[ToBTOpenue: [leproandeckast cucTeMa XUMHYECKHX
1 aneMeHTOB. CTpOoeHHEe HEOPTaHNUECKUX BEIIECTB 1
BEIIIECTB
5 [ToBTOpenue: OCHOBHBIE KIacChl HEOPTaHUYECKHIX 1
BEIIECTB X CBOMCTBA
3 KonTpoabsHnas padora Nel - BX0OAHOI KOHTPOJIb 1 1
[TpenMeT 1 3HAYEHHE OPTaHUYECKON XUMUH,
MpeJICTaBICHUE O MHOTOOOpa3HK OpraHMuecKUX




COEeIUHEHUN

Teopust cTpoeHUsE OPraHMYECKUX COeTMHEHUN A. M.

5
byrneposa

6 Bunbl nzoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS

7 [IpencraBnenue o kaaccupUKALUU U CUCTEMaTUYECKas
nomenkiarypa (IUPAC) oprannyeckux BEIIECTB
AJKaHBI: TOMOJIOTHYECKHA psijl, oOmas Gpopmya,

8 HOMEHKJIaTypa U U30MEPHs, SJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT

9 Ou3nyecKkue U XMMUYECKUE CBOMCTBA AIKaHOB

10 Haxoxnenue ankanoB B npupoze. CriocoObl MOMy4eHus u
MPUMEHEHUE aTKAaHOB
[Muknoankansl: 001mas Gopmyia, HOMEHKIATypa U

11 U30MEpPHUsI, 0COOCHHOCTH CTPOCHUS M XUMHUUECKHUX
CBOICTB, CIOCOOBI MOTYYEHUS U IPUMEHEHUE
Pemenue pacuéTHBIX 3a7a9 Ha ONIPEICIICHHE

12 MOJICKYJISIPHOU (DOPMYITBI OPraHUIEeCKOro BEIIECTBA 110
MacCCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB, BXOJIAIIUX B €T0
cocrtas. Cucremaru3anusg 1 0000IIIeHNE 3HAHUH 10 TEME
AJKeHBI: TOMOJIOTHYECKH psifl, o0ias ¢popmyia,

13 HOMEHKJIaTypa, JIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Mosiekyl. CTpyKTypHas ¥ IUC-TPaHC-U30MEPHS
AIIKEHOB

14 Du3nyecKue 1 XUMUYECKHE CBOMCTBA alIkeHOB. [IpaBuio
MapkoBHHKOBA

15 CrniocoOblI nosTyueHus: ¥ IPUMEHEHHE aJTKEHOB
[TpakTuaeckas pabota Ne 1 o Teme "llonyuenue sTuneHan
W3yYEHHE €r0 CBOMCTB"

16 KonTtpoabHnas padora

17 Pemenne pac4€THBIX 3a1a4 HA ONIPEACIICHUE

MOJIEKYJISIPHOM (POPMYIIBI OPraHMYECKOTO BEIIECTBA




AnKagueHsl, CTpoeHuE (CONPsKEHHBIE, U30JUPOBAaHHBIE,

18
KyMmyJaupoBaHHbie). [Tomyuenue.

19 XHMMHYECKHE CBOWCTBA CONPSKEHHBIX JUCHOB
AJKUHBI: TOMOJIOTUYECKUH paJl, oOmas popmyia,

20 HOMEHKJIaTypa, 3JIEKTPOHHOE U POCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI, (pU3HUEcKue CBOMCTBA, IOJIyYEHHE.

21 XUMHUYECKUE CBOKMCTBA aTKMHOB, IPUMEHEHHE.

99 ApeHBI: TOMOJIOTHYECKUH psiJl, o0mias popmyna,
HOMEHKJIaTypa, (PU3HYeCcKre CBOMCTBA, MOTyUCHHE

23 XHMHYECKUE CBOWCTBA apEHOB, IPUMEHEHHE

24 ['eneTnyeckas cBsI3b MEX/y Pa3IMUHBIMU KJIAaCCaMH
YIJIEBOIOPOOB

o5 [Tpupoanstii ra3. [lonytHsie HETAHBIC TA3HI.
[Tpodeccun, cBa3anHble ¢ 10OBIYEH U TepepabOTKOM rasa

26 KaMeHHBIH yronb U MpoayKTHI €ro nepepadoTKy.
[Tpodeccun, csizanHbIe ¢ 100bIUEH U TEpepabOTKON yTiIst
Hed1b 1 cnoco6sl e€ nepepadotku. [Ipumenenue

27 npoaykToB nepepabotku Hedtu. [Ipodeccun, cBsa3anHbIe
¢ 1o0bIveii u nepepaboTkoit HePTH

28 ["anoreHonpon3BOAHBIE YTIEBOIOPOAOB, XUMUYECKUE
CBOMCTBA.

29 ['eHeTnyeckas cBsI3b MEXK]y Pa3IMUHBIMU KJIaCCaMU
YIJI€BOIOPOIOB

30 Cucremaru3zanus 1 00001IeHIe 3HaHUH 110 pa3aery
"Vranesonopoast"

31 KonTtpoubHas padora Ne2 o reme
"¥Yraesogopoast"

32 AHanIN3 KOHTPOJIbHBIX PabOT U KOPPEKIUS IO TEME
YreBo1opoasl

33 [IpenenbHBIE OMHOATOMHBIE CIIMPTHI: TOMOJIOTHYECKUAN




psiz, obmas popmyia, CTpoeHHE MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, Kiaccudukanus, Gu3nIecKue CBOMCTBRA,
NOJTydeHHE

XnMHUYecKre CBOMCTBA MMpCACIbHBIX OJHOATOMHBIX

34
CIIUPTOB, MPUMEHEHHE

35 [TpocTeie 23¢upbl: HOMEHKIIATYpa U H30MEPHS,
0COOCHHOCTH (PH3UYECKUX U XUMUYECKHIX CBOMCTB
MHoroaroMHbie COUPTHI: STUICHIIMKOIb U MIIULEPUH, UX

36 buzHYeCcCKre U XUMHYECKHUE CBOMCTBA, TIOTy4YEHHE,
pUMEHEHUE

37 DeHOI: CcTPOCHUE MOJICKYJIIbI, PU3HUECKAE U XUMUICCKHEC
CBOICTBa, TOJTy4CHHUE, IPUMEHEHHE.
AnbAeruibl U KETOHBI: JIEKTPOHHOE CTPOCHUE

38 KapOOHUIIBHOMN TPYIIBI; TOMOJIOTHYECKHE PSIbI, 001Iast
dbopmyna, usomepus 1 HomeHkinarypa. [lonyyenue.

39 Anbaeruzibl ¥ KETOHBL: (PU3HUECKHUE U XUMUYECKHE
CBOMCTBA
OIHOOCHOBHEIE MPeIeTbHBIC KAPOOHOBBIC KUCIOTHI,

40 O0COOCHHOCTH CTPOCHHUS UX MOJIEKYII, H30MEpHs,
HOMEHKJIATypa, TOJTyYeHHE.

41 OuznyecKkue U XMMUYECKHE CBOMCTBA MPEEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

42 [TpakTryeckas padora Ne2: CBoiicTBa yKCYCHOM
KHCJIOTEHI.
CrnosxHble 3UPBI: TOMOJIOTHYECKUH s, 001Ias

43 dbopmyra, U30MepHsi © HOMEHKIIATypa, GU3UIECKUe U
XHMHYECKHE CBOMCTBA

44 Kupsl: ctpoenue, puznuecKkue U XUMHUECKHUE CBOMCTBA
(ruaponuz). Mbina.

45 ['eHeTHYECKas CBSI3b YTIICBOJIOPOIOB U

KHCJIOPOJICOACPKAIINX OPTaHUYECKUX BEIICCTB




OO01m1ast XapakTepUCTHKA YTIIEBOAOB U KJIaccu(uKaIus

46
YTJI€BOJOB (MOHO-, IU- ¥ TIOJIUCAXAPU/IbI)

47 Monocaxapuabl: pu3nYeCKue CBOMCTBA U HAX0XKJIEHUE B
npupoje

48 Jucaxapuabl: caxapo3a, MaJIbT0O3a U JIAKTO3A.
Haxoxaenue B mpupojie v MIPUMEHEHHE AUCAXapUI0B

49 [Tonucaxapuabl: CTpOEHHE MaKpPOMOJIEKYI, GU3HUECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

50 CucremaTtu3zaiys 1 0000IIeHe 3HAHUH TI0 pa3Ieiny

51 KonTpoasnas padora Ne3 mo teme
"KucJjiopoacoaep:kamue oprannyeckue
coeqnHeHus"

59 AHann3 KOHTPOJIbHBIX Pa0OT U KOPPEKIHUS IO TEME
Kucnopoacoaepixaiiue opraHndeckue BelecTBa
AMUHBL: KJ1accu(UKAIHs, CTPOCHUE MOJICKYJI, 001as

53 dbopmyna, usomepusi, HOMEHKIATypa U Gu3nIecKue u
XUMHYECKHE CBONCTBA

54 AHUJIVH: CTPOEHUE aHUJIMHA, 0COOCHHOCTH XUMHUYECKHIX
CBOICTB aHUJIMHA, MTOJyYE€HUE, IPUMEHEHUE
AMWHOKHUCIIOTHI: HOMEHKJIATYPa U U30MEPHs,

55 ¢dusnueckue croiicTBa. OTACIbHBIC IPEICTABUTEINH Ol
AMUHOKHCIIOT

56 XHUMHUYECKHE CBOMCTBA AMUHOKHUCIIOT, HX OMOJIOTHYECKOE
3HaYeHUE aMUHOKUCIIOT. CHHTE3 ¥ THAPOJIN3 TSN THIOB

S7 benku kak MpupoAHbIE MOTUMEPHI; CTPYKTYPbI OEITKOB

58 XuMHYecKue cBOMCTBa OETTKOB

59 Cuctemaruzanus 1 0000IIeHIE 3HAHUHN 10 pa3ieny
[Tpaktuyeckas padora Ne 3. Pemenue

60 IKCIIEPUMEHTAITLHBIX 33134 110 TeMe "Pacro3HaBanme
OpPraHNYeCKUX COCTUHEHUN"

61 KonTposbHasi padoTa Ned4 o Teme "A3zoTcoaep:xaiime




OpraHUYEeCKHUE COeTUHEHUS"

OCHOBHBIE TTOHATHS XUMHUU BBICOKOMOJICKYJIAPHBIX
62 COGI[I/IHCHI/Iﬁ 1 MCTOJbl UX CUHTC3a —II0JIMMECPpHU3aAlUA U
nonukonaencanus. [Inacrmaccsr. [Ipodeccun

IMPOMBIIIJIICHHOCTH - OpFaHI/I‘IeCKI/Iﬁ CHHTC3

DnacToMepbl: HATYPAJIbHBIM CUHTETUYECKUE KayUyKH.

63 Pe3una

Bosnokna: HatypalibHbI€, HUCKYCCTBEHHBIE,
cuHTernyeckue. [lonumepsl criennarbHOrO Ha3HAYEHHUS.
[Tpodeccuu, cBsizaHHBIE C CHHTE30M U TIEpepaboTKOI
BOJIOKOH

64

O606H.[€HI/IC " CUCTEMATU3alUA NU3YUCHHOI'O MaTCpHraJia

65
o Teme "YrieBogoposs!"

O0600mIeHne 1 cucTeMaTH3alus U3YYeHHOTO MaTepraa
66 o Teme "Kucnopopacoaepkaiine opraHnuecKue 8
BemecTna"

67 KonTpoubHnasi padora NeS rogosas -
NPOMEKYTOUYHASIATTECTALMS

ITogBeneHne UTOroB rojaa. VYueOHbie 3aBCIACHHA,
CBA3aHHBIC C IIPEAMETOM XUMUA

68

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 3

11 KJIACC

KonauyecrBo yacos DJIeKTPOHHbIE

KonTpoJ- Hdara undpoBbie
IIpakTHyec-
Bcero | HbIe u3yuyeHusi | oOpa3oBaTesIibHbIE

KHe padoThl
padoThI pecypcebl

Nen/m | Tema ypoka

1 [ToBTOpEHME - OPraHUYECKHE BEIECTBA 1 0.09




HOBTOpeHI/IC - I€puoaJuvIECKasd CUCTEMa XUMHUYICCKUX
9JICMCHTOB, HCOPraHNYCCKUC BCIICCTBA

6.09




3 KontpoabHnas padora Nel -BX0aHOI1 KOTPOJIb 7.09
4 Atom. CocTaB aTOMHBIX siJiep. XUMUYECKUNA SJIEMEHT. 12.09
H3oToms!
CtpoeHue IeKTPOHHBIX 000JI0YE€K aTOMOB. 13.09
5 Knaccugukaiius XauMHIECKUX dJIEMEHTOB (S-, p-,d-, f-
3JIEMEHTHI)
6 Pacnipenenenue 351eKTpOHOB IO AaTOMHBIM OPOUTAIISIM 14.09
7 DNEKTPOHHBIE KOH(UTYpAIIH aTOMOB JIEMEHTOB B 19.09
OCHOBHOM M BO30YXJIEHHOM COCTOSTHUU
[Tepnonnueckwuii 3akoH u [lepuoauyeckas cucrema 20.09
8 xumuueckux ayiemeHToB 1. 1. Menaeneesa, CBSI3b C
COBPEMEHHOM TeOpuel CTPOSHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKHUX 21.09
9 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX 26.09
BEIIECTB I10 TPYIIaM U IepUoaam
10 Cucremaruzanusa 1 o000IeHIE 3HAHUI 110 TEME, 27.09
poBepoyHas paborta
11 Buabsl XUMHUUECKOH CBSI3H 28.09
Bunel xumuueckoit cBsizu. Mexanu3mMbl 00pa3oBaHUs 3.10
12 KOBAJICHTHOM CBsA3U. BogopoaHas cBsi3b.
MexMoIeKynsipHble B3aUMOIEHCTBUS
BaneHTHOCTE ¥ BaJIeHTHEIE BO3MOXKHOCTH aTOMOB. CBS3b 4.10
13 JEKTPOHHOU CTPYKTYPbI MOJIEKYJI C UX
T€OMETPUUECKHM CTPOCHUEM
14 [IpencraBneHuss 0 KOMIUIEKCHBIX COSTMHEHUSX: COCTaB U 0.10
HOMEHKJIaTypa 10.10
BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO 11.10
15 CTpO€HHUs. THITBI KPUCTAIIINYECKUX PEIIETOK U CBOMCTBA
BCIISCTB
16 [TonsiTre o nucnepcHbIx cuctemax. [Ipeacrasienue o 12.10.

KOJUTOMJIHBIX PacTBOpax




HctuaHbIC PacTBOPLI: HACBIIICHHBIC U HCHACBIIICHHBIC,

17.10

17
pacTBopuMoOcTbh. Kpucranmioruaparst
18 CniocoObI BEIpKECHHSI KOHIICHTPAIIMKM PACTBOPOB 18.10
Pemienue 3a1a4u ¢ UCNoJIb30BaHUEM MOHATUH ""MaccoBast 19.10
19 JIOJIsl paCTBOPEHHOTO BeniecTna', "MossipHas 24.10
KOHIIeHTpanus"
20 Krnaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX 25.10
BEIICCTB
21 Kontpoabnas padora Ne2 mo remam "Crpoenne 26.10
aroma. [lepuoanueckmii 3axon u Ilepuoagnueckas
cucreMa xumnueckux 3j1emenToB /[. U. MenaeseeBa',
"CTtpoenue
BenlectBa. MHorooopasue BemniecTn'
CucremaTtu3zaiys U 0000IIeHNEe 3HAHUH TI0 TEME 7.11
22
Knaccudukanmst XuMuueckux peakifuii B 8.11
23 HEOPraHMYECKON U OpraHM4ecKoi XUMHUHU. 3aKOH 0.11
COXpaHEHHUs MaCChI BEIIECTB; 3aKOH COXPAHECHUSI U
MPEeBpAICHHS] SHEPTUU MPU XUMUYECKUX PEAKITUIX
24 TeroBbie 3P HEKTH XUMUYECKUX PEAKIIHIA. 14.11
TepMoxuMHUUyecKHre ypaBHEHUS
o5 Brruncnenus mo ypaBHeHHSIM XUMUYECKUX PEAKITHHA U 15.11
TEPMOXUMHYECKUM YPaBHEHUSIM 16.11
CKOpOCTh XMMUYECKOM peakinu, €€ 3aBUCUMOCTh OT 21.11
26 pa3nnyHbIX akTopoB. KaTanus u katanuszatopsl. 22.11
['oMoreHHbI€ U TE€TEPOTeHHBIE PEaKIIUU
[TpakTudeckas pabota Ne 1 o Teme "Bnusiaue 23.11
27 pa3InyYHbIX (AaKTOPOB Ha CKOPOCTh XUMUYECKOM
peakuun"
28 OO6paTtuMble 1 HEOOpaTUMbIE PEeaKIH. XUMUYECKOE 28.11
29.11

paBHOBECHE




29

KounrposbHnas padora Ne 3 -
aIMHUHHUCTPATHBHASA 3aMepPBoe MOJIyroaue

30.11




OnexTponuTHyeckas aucconuanus. CHUiIbHbIE U cladble

5.12

30
AeKTpoJuThl. CTEeNneHb JUCCOLAIIUN
31 HNonnoe npoussenenue Bojpl. Cpella BOAHBIX paCTBOPOB. 6.12
Bonopoansrii mokazarens (pH) pactBopa
32 I'maponus conei. Peakunu, nmpoTekaroimme B pacTBOpax 7.12
AJIEKTPOIUTOB 12.12
33 [TpakTnueckas padora Ne 2 o reme "XuMuueckue 13.12
peaklMK B paCTBOPAX JIEKTPOIUTOB"
34 OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKITHH. 14.12
Baxueiime OKUCIUTENN U BOCCTAHOBUTEN 19.12
20.12
35 KonTposbHnas pabora Ne4 no teme ""Xumuueckue 21.12
peakuuu"
36 MeTo1 31eKTPOHHOTO (JICKTOHHO-HOHHOTO) OajaHca 26.12
37 Pemienue 3amau pa3nuvHbIX TUIIOB 27.12
0.01
10.01
DNEKTPOJIN3 PACTBOPOB U PACILJIaBOB BELIECTB 11.01
38 16.01
17.01
18.01
39 CucremaTtu3aiys 1 00001IeHHE 3HAHUI 110 TeMe 23.01
"Xumuueckue peakuuu"
ITonoxxenue Hemeraiuios B [leproanueckon cucreme 24.01
40 xuMmudeckux 3neMeHToB . . Menzaeneesa u
OCOOCHHOCTH CTPOCHHUS UX aTOMOB. DPu3nYecKue
CBOMCTBA HEMETAJUIOB. AJUIOTPOIIHSL.
Bonopoa. I'anorensl v 1 ©X COEAMHEHUS: HAXO0XK/IEHUE B 25.01
41 pUpOJIe, CIOCOObI MOTy4YeHUs, pU3nueckue u
XUMHUYECKHUE CBOMCTBA
42 Pemenue 3a1a4y pa3nuaHBIX TUIIOB 30.01
31.01
6.02

7.02




Kucnopon. Cepa u ee coeqHEHUS: HAXO0XK/ICHUE B

8.02

43 MIPUPO/IE, CIIOCOOBI TTOTYUYeHUS, PU3UIECKUE U
XMMHYECKHE CBOMCTBA
44 A3BOT ¥ €ro COeJUHEHUS: HaXOKIEHUE B IPUPOJIE, 13.02
14..02

CHOCOOBI MOTY4YEHUSs, PU3MUECKUE U XUMHUECKUE




CBOMCTBAa. AMMHAK, HUTPUJIbI

®ochop 1 ero coeMHEHUS: HAX0XKACHHUE B IPUPO/IE, 15.02
45 CHOCOOBI MOTy4eHUs, PU3HMUECKUE U XUMHUECKHUE 5283
cBoricTtBa. Dochuasl u Gochun '
VYriepoa v KpeMHH, UX COCIMHEHUSI: HAX0XKACHUE B 22.02
46 npupoje, Gu3ndecKre u XMMUIECKHe CBOMCTBA, 27.02
pUMEHEHHE
47 [TpakTnueckas padota Ne3: Pemenue 28.02
AKCIEpUMEHTAIBHBIX 3a7a4 no Teme "HemeTamibr"
48 CucremaTtu3zanus 1 0000111eHHE 3HAHUI 110 TeMe 29.02
"Hemeranmnsr"
49 KoutpoabHnas padora no teme ""Hemeranni" Ne6 5.03
ITonoxxenue Merannos B Ilepuoanueckoit cucreme 6.03
50 XUMHUUYECKHX 3J1eMeHTOB. OCOOEHHOCTU CTPOCHHUS
AIEKTPOHHBIX 000JI0YEK AaTOMOB METAJIJIOB
51 OO6mue puznueckre 1 XUMUIECKHE CBOMCTBA METAJLIOB. 7.03
[IpumeHeHre MeTaIOB B OBITY U TEXHUKE
52 CmuaBsl MeTaiioB. Koppo3sust meTaioB 12.03
53 DIEKTPOXUMHUYECKUIN Psi/I HAIIPSKEHU N METAIIOB. 13.03
OO6m1me cmocoOb! MOTYYEHUs METAJIOB 14.03
19.03
20.03
O6mas xapakrepuctuka metamios IA u IIA -rpynn 21.03
54 [lepnonnueckoi cCUCTEMbl XUMUYECKUX 3JIEMEHTOB.
®u3nuecKue 1 XMMUYECKHEe CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEILIECTB M UX COEIMHEHUI
ATIOMUHUER: TIoNy4YeHue, pU3ndeckre U XUMHYECKUe 2.04
55 CBOICTBa, MpUMeHeHne. AMQOTEepHbIE CBOWCTBA OKCHJIA
Y TUJIPOKCUJA
56 Pemienue 3a1au pa3nuvHbIX TUIIOB 3.04
4.04
0.04

10.04




57

OO011ast XapakKTepUCTHKA METAJUIOB ITOOOYHBIX MOATPYIII
(b-rpynn) Ilepuoanueckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB

11.04




duznueckre 1 XUMUYECKUE CBOUCTBA JKeJI€3a U €T0

16.04

58 coenuHeHu. [lomyueHre U MpUMEHEHHE CIJIaBOB 2 17.04
xKenesza
59 [TpakTuueckas padora Ne 4. Pemenne 1 18.04
SKCIEPUMEHTAIBHBIX 3a7a4 o Teme "Mertabr"
60 Pemienue 3a1a4 pa3InyHbIX THIIOB 4 23.04
24.04
25.04
30.04
61 Kontpoasnas padora mo teme "Mertaniab' Ne6 1 7.05
62 CBs13b HEOPTAHUYECKUX U OPTAaHUYECKUX BELIECTB: 3 8.05
KHUCIIOTBI, OCHOBaHHUS, aM(OTEPHBIE COSTUHEHUS 14.05
15.05
63 ['eHeTnyeckas cBsI3b HEOPTaHUYECKUX U OPTaHUYECKUX 1 16.05
BEIICCTB
64 O06o001IeHrne ¥ CUCTeMaTH3AIHS H3yISeHHOT0 MaTepraaro 1 21.05
teme "Metamibr"
Ponb xumun B obecriedeHrH yCTOMYMBOTO pa3BUTHUS 22.05
65 yenoBeuecTBa. [loHsATHE O HAYUHBIX METOAAX 1
MCCJIEI0BAHMS BEIIECTB
HayuHble IpUHIIUIIBI OpraHU3aluid XUMHUYECKOTO 23.05
66 pou3BOACTBA. [[pOMBIIIIIEHHBIE CTIOCOOBI TOJTYYSHUS 1
BOKHENIINX BEIIECTB XMMHUYECKOE 3arpA3HCHUE
OKPY’KaIoIlle Cpefibl U €ro MOCAEACTBUSA. XUMUA U
3I0POBBE UesoBeKa. JlekapcTra
67 . Xumus . Pons xuMun B oOecrieYeHun 1 24.05
MUIIeBOH0E30aCHOCTH.
Kocmernueckue u napdromepHbie 25.05
68 cpenctBa. beiToBas xumus 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O TIPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUI51 YYEHUKA

Xumus. 10 knacc: yueOHUK 17151 001meodpazoBarenbubix yupexaenuid /O.C. 'abpuensn, W. T
Octpoymos, C.A. Cnankos.- M.: «IIpocBemnienue»
Xumus. 11 knacc: yueOHuK 1151 o0meodpazoBarenbHbix yupexaenuii /O.C. I'abpuensn, U. T'.

Octpoymos, C.A. Cnankos.- M.: «IIpocBemnienue»

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Xumus. 10 knace. yriay6suennsiit ypoBens: yueoHuk O.C. I'abpuensn, U.I'. Octpoymos, C.1O.
[Tonamapes. - M.: [Ipoda.

Xumus. 11 knacc. yrinyonenssiii yposetb: yueoHuk O.C. I'abpuensn, I'. I'. JIbicoa. - M.: Ipoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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