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MNOACHUTEJIBHAS 3AIINCKA

Paboyas mporpamMMa o XMMUH Ha YpOBHE cpelHero oomiero o0pa3oBaHus pazpadoTaHa Ha
ocHoBe @DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanun», TpebOBaHUM K pe3ylibTaTaM 0CBOeHHUS (efepaibHOi 00pa30BaTeabHON MPOTrpaMMbl
cpennero  obmiero  oOpazoBaHus(POIl  COO), mnpencraBiaeHHbIX B DenepalbHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepanum,
peaM3yIoIuX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMbl, © OCHOBHBIX MoJIokeHUuN «CTpateruu
pazBuTHsl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XyuMHs Ha YpOBHE YINIyOJEHHOrO M3yuyeHUS 3aHMMAET BAXKHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHOro obpa3zoBanusi ywammxcsi 10-11 xmaccoB. HM3yueHue mnpeamera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHIUPOBAHHOTO, NPOGUIBLHOIO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0 U OOMIEKYJIBTYPHYIO IMOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JIUIS aJJlalTallii UX K OBICTPO MEHSIOIMMCS YCIOBHUAM JKU3HU B COLILYME, a TAK)Ke
JUTSL TIPOJIOJDKEHUST O0y4YeHUsl B OpraHM3alusax MpodeccuoHanbHOr0 00pa3oBaHUs, B KOTOPBIX
XUMHUS SBJSIETCS OJHON M3 IPUOPUTETHBIX AUCHIHUIUIHH.

B mnporpamMMe mo XMMUM Ha3zHaueHHE TpeaMeTa «XUMHUS» TOIy4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, CoAepkKaHusl, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBHUETENbCTBOM TOMY SBISIOTCS CIEAYIOIIME BBINOIHIEMBIE
IPOTPAMMOi1 110 XUMHH (QYHKIIHH:

e HUH(QOPMAIMOHHO-METO/INYECKas, peaau3alus KOTOpoll oOecnedyuBaeT MOIydYeHHE
IPEJICTaBICHUS O LEJSAX, COJIEp)KaHWHU, oOIIell cTpaTternu oO0y4yeHHs, BOCIIUTAHUS U
pa3BUTHS OOyYalOLUXCs CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUIAHUPYIOIAs, KOTOpas  TpeAaycMaTpuBaeT  OIpeesieHHe:
OPUHIUIIOB  CTPYKTYpUPOBaHMS M IOCJIEJOBATEIBHOCTH H3Y4YEHHUS y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KA4EeCTBEHHBIX €ro XapaKTepUCTHUK; IMOAXOA0B K
(GOpMHUPOBAHUIO COAEPKATEILHOM OCHOBBI KOHTPOJISI U OIIEHKH 0Opa3oBaTeNlbHBIX
JIOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrecTtanud B (opMe eIuHOTO
roCy/apCTBEHHOTO SK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYESHUS] XUMUH:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/CpKaHKE, 00s13aTeNbHOE ISl U3YUEHUS
B paMKax OTAEIbHBIX  Mpoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpHUPOBAHHME €ro IO KjaccaM, OCHOBHBIM COJEpPKaTEeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE paclpeieleHne yueOHOro BpeMEeHH, peKOMEHIyeMOro /ISl U3Y4YeHUs
OTJENIBHBIX TEM;

e [peIaraeT NPUMEPHYIO MOCIE0BATEIILHOCTh U3yUEHHs y4eOHOT0 MaTepualia ¢ yuéTom
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX 1 MEXKIIPEIMETHBIX CBSI3EH;

e 1aéT METONMYECKYI0 HMHTEPIPETALUIO IIeNiell W 3a4ad H3y4YeHHus IpeaMeTa Ha
yrIyOnE€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX Pe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl CPEIHETO OOIIero 0O0pa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), a TAaKXKe C YYETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATENbHBIX JIEHCTBUN OOydalolerocss MO OCBOCHHUIO COJIEpKaHUs
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMMeE 10 XMMHH IIPELyCMOTPEHA IPEEMCTBEHHOCTD
¢ 00y4yeHHeM XMMHH Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHusl. 3a mpeiejaMyu yCTaHOBICHHON
IPOrpaMMOil 0 XUMHH 00sI3aTeNIbHOM (MHBApUAHTHON) COCTABIISIIOIICH COAEpKaHUS Y4eOHOTO
npeaMera «XUMHsD 0CTaéTcsi BO3MOKHOCTh BbIOOpa €ro BapMaTUBHOM COCTAaBIIAIOLIEH, KOTOpas
JIOJKHA OMPEIEIISATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBerctBUM ¢ koHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriy0a&€HHOTO ypoBHEH B cucTeme auddepeHIInpOBaHHOTO 00yUYeHUS Ha
YPOBHE Cpe/iHero o0miero o0pa3oBaHust XUMUS Ha YPOBHE YIIyOJIEHHOTO U3Y4YEHUs HAIPaBJICH Ha
pearu3auio NPeeMCTBEHHOCTH € TIOCIIEAYIOUINM TAIlOM MOJTyYeHHsI XUMUIECKOTO 00pa30BaHHS
B paMKaX M3y4Y€HUs CIEIHAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JAUCLIUILUIMH B By3axX U
OpraHu3aIysaX cperHero nmpodeccuoHansHOro 00pazoBanus. B 3Tol cBsI3M M3ydeHHe MpeaMera
«X¥UMHS» OPUEHTHUPOBAHO MPEUMYILIECTBEHHO HAa PAcIIMPEHHUE U YIIIyOJIEHUE TEOPETUUYECKON U
NPAaKTUYECKOH MOJATOTOBKH OOYYaOUIMXCS, BBIOPABIIMX OINpPENeNIEHHBIA Mpodmib o0ydeHus, B
TOM 4YHCIE C TMEPCIEeKTHBOW TMOCIEIYIOMIeT0 TMOJIYYeHUsI XHMHYECKOTo oOpa3oBaHUS B
opranmu3anusax npodeccuonansHoro oopazosanusi. Hapsay ¢ atum, B cBere TpedoBanuii ®I'OC
COO x mIaHHpyeMBIM pe3yJbTaTaM OCBOCHUS (enepalbHOH 00pa30BaTEeNbHONW MPOrpaMMbI
cpeanero oOmiero oOpa3oBaHMs H3yYEHHE IpenMeTa «XUMHS» OPHEHTUPOBAHO TaKXkKe Ha
pelieHue 3a/1a4 BOCIUTAHUS M COLIMAILHOTO PAa3BUTHS 00ydaroImuXxcs, Ha (GOPMHUpPOBAHUE y HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH palMoHaATM3alui y4eOHOTO TpyAa U 000OMIEHHBIX
CIO0CO0O0B JEATENbHOCTH, UMEIOUINX MEXINCHUIUIMHAPHBINA, HAAIIPEAMETHBIN XapakTep.

CocraBmsitomiuMH  1ipeMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOTO WM3y4YEHHS SBISIOTCS
yriayonénnsle Kypebl — «Opranudeckass XxuMus» U «OOmas 1 Heopranudeckas xumusi». Ilpu
OTIpeNIeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldu COJIEp:KaHUs 3THX KYpCOB B
porpaMMe Mo XUMHUHU 3a OCHOBY NpUHATHI nojoxeHuss ®PI'OC COO o paznuuusx 0a30Boro u
yrayOaEHHOTO ypOBHEH U3yUeHUs MpeaMeTa.

OcHoBy cozepxaHusi KypcoB «Opranundeckas xumusi» U «OOmas M HeopraHuyeckas
XUMHS» COCTABISET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHCTeMa 3HAHUM IOJIydaeT ONpEeel€HHOE TEOpPETHUECKOe
JOTIONIHEHNE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OOnbIIMN  00BEM
¢axTonoruueckoro marepuaia. Tak, Ha yriayOnE€HHOM ypOBHE M3Yy4eHHUs MpeaMeTa obecrieueHa
BO3MOXKHOCTh 3HAYUTEIBHOIO YyBEIMUYEHUs 00bEMa 3HAHUH O XMMHUYECKMX DJEMEHTaxX U
CBOICTBaX UX COENMHEHUN HA OCHOBE PACIHIMPEHUS M YIJIyOJIeHUs MpPeJICTaBICHUH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKlUi, pacCMaTpPUBAEMBbIX C
TOYKH 3pEHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. V3yueHue nepuoguieckoro 3akoHa u
[lepuonuueckoil  cucTeMbl ~XUMHUYECKHMX  DJEMEHTOB  0a3Mpyercss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b 00BACHSIETCS C
TOUYKH 3pEHUS SJHEPTeTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U pa3pyIlIEHUH, a TAKKeE C TOUKU
3peHHst MexaHu3MOoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakiuii JONOIHSIETCS (OPMUPOBAHUEM
NpEeICTaBICHUNH 00 ANEKTPOXMMUYECKHX IPOLECCaX W BJICKTPOJIM3E pacIIaBOB U PacTBOPOB
BEIIECTB. B Kypce OpraHM4ecKkoil XUMHU TPU PACCMOTPEHHH PEAKIMOHHOW CIIOCOOHOCTH
COCTMHEHUH ynemnseTcss ocoboe BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX A (deKTax, 0 B3aUMHOM
BJIIMSIHUM aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIIHi.

Ocoboe 3HaYeHne UMeEeT TO, YTO Ha COJepKAHHWE KYPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
M3YYEHHUS AJI51 KJIACCOB ONpeAenEHHOro npoduis (TI1aBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep



JIOTIOJIHEHUH K 001Iel cucTeMe MPeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE IIPEAMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEIMETa ISl KIACCOB XMMUKO-(PU3NIECKOTO MPpodust 60bIIoe
3HaYeHue OyAyT HMMETh 3JIeMEHTHl y4eOHOro marepuana mo obmeil xumuu. llpu u3yuyenun
IpeaMeTa B JaHHOM ClIydae akLEHT OyAeT cleslaH Ha OOLIHOCTb METOAOB M03HAHMsI, OOIHOCTh
3aKOHOB Y TEOPHI B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TEOpHsl (MOJIEKYJIsIpHAst TEOPHs B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHBI TEPMOAMHAMHKH, DSJIEKTPOJIU3a,
IIPEJICTaBJIEHUs O CTPOCHUU BELIECTB U JPYTO€.

B 10 ke Bpems B cozepkaHUM MpeaMeTa A KJIacCOB XMMUKO-OMOIOrH4ecKOro npoduis
OonblMi yaenbHbIN Bec OyaeT UMeTh OpraHuuyeckas Xumus. B atom ciaydae mpenocraBisercs
BO3MOXHOCTB J1J1s1 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KJISTKH KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOJSAT, K INpPUMEpPY, TaKU€ CTPYKTYpHbIE
KOMITIOHEHTBI, KaK JIUMHUIbI, OCNKH, YIIeBObl, HYKJIIEMHOBbIE KUCIOTHI M Apyrue. Ilpu stom
3HAaHUSA O COCTAaBE€ M CBOWCTBAxX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB
CITy’KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOILECCOB (DOTOCHHTE3a, IbIXaHHs, TUIEBAPECHUSI.

B mmane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA IIPAKTUYECKOTO IPUMEHEHNS Hay4YHbIX 3HAaHUM U3y4eHue IpeaMera
«XuMus» Ha YrIyOJEHHOM YypOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX C Y4eOHBIMHU
npeaMeTaMy, BXOSIIMMHU B COCTaB MPEIMETHBIX o0sacTeil «EcTecTBeHHO-HAYYHBIE IPEIMETED,
«Matemaruka u uHpopMaTuka» 1 «PycCKuil sI3bIK U JINTEPATYpay.

[Tpyu m3yueHun yueOGHOro mnpenmera «XUMUsS» Ha YriyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpOBHE OCHOBHOTO U CpegHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENEHHOW 3HAYMMOCTH SIBisieTcd (OPMHUPOBAHME OCHOB HAayKM XHMHHM Kak 00J1acTH
COBPEMEHHOT0 €CTECTBO3HAHMSI, MPAKTHUYECKON JEsATENIbHOCTH YeJOBeKa W OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. PemieHue 3Toi 3agaun Ha yriyOJaEHHOM YPOBHE HM3Yy4EHUS
IpeaMeTa MpeArnoaraeT peaau3aluio TakuX Lelel, Kak:

e (QopmupoBaHue NpPEACTABICHUN: O MaTepUAIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJICHUM ITPUPOJIBI, O MECTE XUMUHU B CUCTEME ECTECTBEHHBIX HayK U €€
BeJylell posin B 00ECleUeHUH YCTOMYMBOTO pPa3BUTHS 4YEJIOBEUECTBA: B PELLIEHUU
po0JieM SKOJIOTMYECKOM, SHEPreTUYecKol M MUIIEeBOW O€30MacHOCTH, B Pa3BUTUU
MEIMIIUHBI, CO3/JaHIH HOBBIX MaTE€pPHUaIoB, HOBBIX HCTOYHHKOB 3HEPTUH, B 00€CTIEUeHUU
palMOHATIBHOTO TPHPOJIONONIB30BaHMs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIeH
KyJbTYpbl YEJIOBEKa, a TAaK)K€ SKOJIOTMYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEXKalMX B OCHOBE XUMHYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpa: (yHAaMEHTAIbHBIX TOHSITHH, 3aKOHOB U TEOpUI
XUMHH, COBPEMEHHBIX NPEJCTABICHUN O CTPOEHUM BEILECTBA HA Pa3HBIX YPOBHSX —
aTOMHOM, HOHHO-MOJIEKYJISIDHOM, HaJMOJIEKYJISIPHOM, O TEPMOAMHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUS XUMUYECKHX PEaKIH, 0 XMMHYECKOM
paBHOBECHM, pacTBOpax M AUCIEPCHBIX CHUCTeMaX, 00 OOIMIMX HayuYHbIX NMPUHIUIAX
XUMHYECKOI0 TPOU3BO/JICTBA;

e (opMmupoBaHHe Yy OOY4YaAIOUIMXCS OCO3HAHHOTO ITOHMMAaHHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Uil OOBACHEHHMs KJIIOYEBBIX HICH U Mpobiem
COBPEMEHHOM XUMMH, A7 OOBACHEHHWs M HPOTHO3ZUPOBAHMS SIBICHHUH, MMEIOLINX
€CTECTBEHHO-HAYYHYI0 IpPHUPOJY; I'PaMOTHOIO peIIeHUs MpoOJieM, CBA3AHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKUM C IMO3ULHUH 3KOJIOTMYECKOU



0€30MacHOCTH TOCJIEICTBHI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHHOCTH YEJIOBEKA,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOJICTBOM, HCIIOJIb30BAaHHEM U ITepepabOTKOM BEIIECTB;

e yriuyOJieHHE TPEACTABICHUH O HAYYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEILIECTB U OOBICHEHNUS XUMUYECKIX
SBJICHUM, UMEIOIIMX MECTO B IPUPOJE, B IPAKTUUECKON AEATEIBHOCTH U IIOBCEIHEBHOU
JKU3HU.

B nmane peanusanuu nepBooYepeHbIX BOCIUTATENBHBIX U PA3BUBAIONINX (DYHKITHIA IIETTOCTHON
CHCTEMBI cpe/iHero o0miero o0pa3oBaHus MPU W3YUYEHUH IpeaMeTa « XUMHUs» Ha YriryOiaEHHOM
YpOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TaKKe LN U 3a/1a4H, KaK:

e BOCIUTaHUE YOEKAEHHOCTH B TIO3HABAEMOCTH SBJIEHUN MPUPOIBI, YBAXKECHUS K
MPOLIECCY TBOPUECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIEIOBAaHUI B
XUMHUH, (GOPMUPOBAHHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU;

® pa3BUTHEC MOTHBAIMK K OOYYCHHWIO M IO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUS 00I[€UEI0OBEUECKUX [IEHHOCTEH;

® pa3BUTHE I[IO3HABATEJIbHBIX HHTEPECOB, WHTEUIEKTyalbHbIX W  TBOPYECKHUX
crocoOHOCTeN oOydarommuxcs, (GOpMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
€caMo0OOpa30BaHUI0O U HEMPEpHIBHOMY OOpa30oBaHUIO Kak yYCIOBUIO YCIEHIHON
npodecCHOHaNBbHOM U OOIIECTBEHHOW MEATEIbHOCTH, OTBETCTBEHHOTO OTHOILIEHUS K
CBOEMY 37I0pPOBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (QopmupoBaHHME YMEHHH U HaBBIKOB pPa3yMHOrO IPHUPOJONOIB30BaHUSA, pPa3BUTHE
HKOJIOTMYECKON  KyJNbTypbl, NpPUOOpPETEHHE  ONbITa  OOIIECTBEHHO-TIOJIE3HOU
DKOJIOTUYECKOH JESATEINBHOCTH.

OOmee 4ucinoO YacoB, MPEIYCMOTPEHHBIX Ul M3Y4YEHHS XUMHHU Ha YIIyOJIEHHOM YpOBHE
cpenHero obmiero odpazoBanus, cocraBiseT 204 yacos: B 10 kmacce — 102 gaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIeno).

COJAEPKAHUE OBYYEHUSA
10 KUIACC
OPTAHNYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHH.

[IpenMer ¥ 3HaueHHE OpPraHUYECKONM XHWMHH, NPEJICTaBICHHE O MHOrooOpasuu
OpPraHMYECKUX COECAUHEHUM.

DJEeKTPOHHOE CTPOCHHE aToMa YIJIepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH aTOMa yriaepoaa. XUMUYecKas CBsI3b B OPraHMYECKUX COEAUHEHHSIX.
Tunsl rubpuau3anuu aTOMHBIX opOHTaneil yriaepoaa. MexaHu3Mbl 0o0Opa3oBaHUsI KOBAJECHTHON
cBsi3U (OOMEHHBIN U JOHOPHO-AKIENITOPHBIN). THUITBI IepeKpbIBaHMS AaTOMHBIX OpOHTaje, G- U -
cBsi3u. OpuHapHas, JBoWHAs W TpoiHas cBs3b. CrocoObl pa3ppiBa CBA3ei B MOJEKyJax
oprannveckux BemiecTs. [lonsTHe 0 cBOOOAHOM panukaie, Hykieoduse u 3JaeKTpodue.

Teopuss cTpoeHus opraHudeckux coeanHeHnid A.M. byrtnepoBa u coBpeMeHHbIE
MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHNE TEOPUU CTPOCHUSI OPTaHUYECKUX COCAUHEHUM.
Monekynsipable ¥ CTPYKTypHble ¢opmyibl. CTpyKTypHbIe (DOpMYIIBI pPa3TUYHBIX BHJOB:
pa3BEpHyTas, COKpall€HHas, cKeneTrHas. M3omepusa. Bunabl wu3omepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE J(PGEKThl B MOJIEKyJaX OpPraHMYECKHUX COEAMHEHUN
(MHIYKTUBHBIN 1 ME30MEPHBINA (D PEKTHI).



[IpencraBnenue o kiaccupuKanuu OpraHUIECKUX BemecTB. [loHsTHE 0 (YHKIIMOHATBEHOMN
rpynne. 'omonorus. I'omonoruueckue paael. Cuctemarnueckas HOMEHKIATypa OpraHM4eCcKHX
coequnenuii (IUPAC) u TpuBnanbHbie Ha3BaHHUS OTJCIBHBIX MPEICTABUTEICH.

OcobenHoctn W KjnaccuuKanus — OpraHMYeckux  peakuumi.  OKHCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMHA B OPraHUYECKON XUMHHU.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YUYEHMs BELIECTB M UX IMPEBpAILlEHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaT€pUaJlaMU Ha UX OCHOBE, OIBITHI 10 IPEBPAIICHUIO
OpraHMYeCKHUX BEIIECTB IpU HAarpeBaHuu (IJIaBieHUE, OOyIJMBaHME U  TOpPEHUE),
KOHCTPYUPOBAaHUE MOJENIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanpl. ['oMonoruueckuii psi ankaHoB, oOmas (GopMyiia, HOMEHKIATypa U H30MEpPHS.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP>-THOPHIM3AIMNSA aTOMHBIX
opburanei yriepoaa, 6-cBa3b. GU3NUECKUe CBOICTBA AJIKAHOB.

XYMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEpU3aLUH, JerUIPUPOBaHMUS,
LUUKIU3aluy, [HpOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakLuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoje. CriocoObl MOJyYeHUs U IPUMEHEHUE aJIKaHOB.

[Mukmoankanel. O6mast Gpopmyina, HOMeHKIaTypa u u3oMepusi. OCOOCHHOCTH CTPOCHHS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LMKJIONEHTaH,
IUKJIOreKCaH) HUKIoaikaHoB. CrocoObl MOMyYeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Anxensl. ['oMonoruueckuii psj ankeHoB, o0uias Gopmyia, HOMEHKIATypa. DJIEeKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKyJ AalKeHOB, SP’-rMOpUAM3aIMsA aTOMHBIX opOuTaneii
yraepoaa, o- u n-cBsi3u. CTpyKTypHast U reomeTpuieckas (1uc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: DPEAKLUHU IPUCOCAVHEHUS, 3aMEIICHHUA B 0O-
IIOJIO)KEHUE TIPU JBOMHOM CBSI3M, NOJMMEpHU3alMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBsA3b. CIOCOOBI MOTY4YEHUs U TPUMEHEHHUE aJIKEHOB.

Ankamuensl.  Knmaccudukammss — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganusvie). OCOOEHHOCTH AIEKTPOHHOT'O CTPOSHUS U XUMHUYECKUX CBOMCTB COMPSKEHHBIX
nueHoB, 1,2- u 1,4-npucoenunenue. Ilomumepuszanust conpsokEHHBIX JUEHOB. CrocoOsbl
MOJIyYEHUsI U IPUMEHEHHUE aJIKaJUCHOB.

Ankunbl. ['oMomorndeckuii psi amkuHOB, oOmas GpopMyia, HOMEHKIATypa W U30MEpHSI.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPHAM3ALUS aTOMHBIX
opburaneit yriepona. Puznyeckue CBOWCTBA AJIKMHOB. XHMHUYECKHE CBOWCTBA: pPEaKLUU
NPUCOEANHEHUS, AUMEPU3allud U TpUMEpHU3alluu, oKuciaeHus. KucioTHele cBOICTBa ajIKUHOB,
MMEIOUINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peaklMH Ha TPOilHYIO0 cBsA3b. CHOCOOBI
MOJIy4Y€HUs U IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoopo/s! (apeHsl). 'oMomornueckuit psit apeHoB, ooias popmynia,
HOMEHKJIaTypa U U30MepHus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30I1a.
duznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOWCTBAa O€H30Ja U €ro roMOJOroB: peakluu
3aMeIIeHusl B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJIHOM paJMKale, PeaKUUU MPHCOSIAUHEHHS,
OKHCIIEHHE TOMOJIOToB OeH3oua. [IpencraBienue 06 OpUEHTHPYIOLIEM ACHCTBUH 3aMECTHTENICH B
OCH30JIbHOM KOJIbIIE Ha IPUMEpPE AIKHIBHBIX PaJAMKalOB, KapOOKCHIIBHOM, TI'MIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIIBI, aTOMOB TanoreHoB. OCcOOEHHOCTH XMMHYECKHX CBOWCTB CTHpOIA.
[Momumepuzarust ctuposa. CriocoObl MoryueHus ¥ IPUMEHEHHE apOMaTUYECKUX YTIIEBOJOPOIOB.

[Tpuponusiii ra3. [lonyTtHbie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIIH
Yrojdb W TPOAYKTHI ero mepepadoTku. CrmocoObl mepepaboTKu HePTH: TMeperoHka, KPEeKHHT



(TepMHUYECKH, KaTaTuTUUYECKUid), pudopmMuHr, nuponu3. [Ipoaykrel nepepaboTku HedTH, UX
MPUMEHEHHE B IPOMBIIIJICHHOCTH H B OBITY.

I'eneTnyeckas CBsI3b MEXAY PAa3IMYHBIMU KJIACCAMU YIJIEBOJOPOIOB.

OJIEKTPOHHOE CTPOEHUE TAJOTECHIIPOU3BOJHBIX YIVIEBOJOPOJAOB. Peakuuu 3amenieHus
rajoreHa Ha TUJIPOKCOTpyMIy, HUTPOrPYIIy, LUAHOTPYyNIy, aMuHOrpynmy. JlelictBue Ha
rajoreHNpPOU3BOIHBIE BOJHOIO W CIHMPTOBOrO pacTtBopa wEnoun. Bzaummoneincteue
JUTaJIOTEHAJIKAHOB C MarHueM M LMHKOM. [IoHsATHE O MeTaloOpraHM4ecKHX COEIUHEHUSX.
Hcnonp30BaHre TallOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITy, TEXHHUKE U TNPU CHUHTE3€
OpraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HW3Y4Y€HHS BEUIECTB U MX MPEBPALICHUN: HU3yYCHUE
(du3nYECKUX CBOMCTB yIJIEBOAOPOOB (PaCTBOPUMOCTh), KAUECTBEHHBIX PEAKLIUI YIJIEBOAOPOIOB
pa3IMyYHBIX KiaccoB (oOeclBeunBaHWE OpPOMHOW WM MOJHOW BOJBI, pacTBOpa IepMaHraHaTa
KaJusi, B3aUMO/JICHCTBUE alleTUJIeHAa C aMMUaYHBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapy»eHHe YIJepoJla UM BOAOPOJAa B OPraHMYECKMX BELIECTBAaX, IOJyY€HUE OTHIEHA U
M3y4YeHUE €ro CBOWCTB, O3HaKomyieHHE ¢ KoJulekuusmu «HepTts» u «Yroms», ¢ obpasmamu
IJIaCTMAcC, KayuyykOB W  PE3UHbI, MOJECIMPOBAHME  MOJIEKYJ]  YIJIEBOAOPOAOB U
rajiOreHIpPOU3BOAHBIX YIIEBOAOPOIOB.

Kucaopoacoaep:xamue oprannyeckne coelMHEeHU .

[IpenenbHble OnHOATOMHBIE CcHUPTHL. CTpoeHHE MOJEKys (Ha MpUMepe MeTaHoja U
sta”ona). ['oMmonornueckuit psa, odmas hopmyiia, U30Mepus, HOMEHKJIATypa U KiacCU(PUKALIUA.
®u3nuecKkue CBOWCTBA MpPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CUPTOB. XMMHUYECKHUE CBOMCTBA: peakuy 3aMeIleHNUs, IeTuApaTalliy, OKUCICHNUS,
B3aMMOJICICTBHE C OPraHUYECKUMU U HEOpraHUYeCKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE CcHUpThHL. JlelicTBHe 3TaHONA W METaHOJa Ha OpraHu3M uenoBeka. CrocoObI
MOJIyYEHUSI U TPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipoctrie 3¢upsl, HOMEHKIAaTypa U u3oMmepus. OcOOEHHOCTH (PUBNUYECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CHUPTHl — STUJIEHIJIMKOIb W INHIEpUH. DPU3NUecKre W XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAasl Peakiusi Ha MHOTOAaTOMHbIe cUpThl. [IpeacraBieHue o MexaHu3Me
peaknuii HykiaeopmIbHOro 3aMenieHus. JlelicTBre Ha oprannu3M 4esnoBeka. CrocoObl MOTydeHUs
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHEe MOJNEKYIbI, B3aUMHOE BIUSHUE THIPOKCOTPYIIBI B OSH30JIBHOTO SpA.
Ouznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XMMHYECKHX CBOMCTB (eHoina. KadecTBeHHbIE
peaknmu Ha ¢enHon. ToxcuuHOCTh ¢eHoma. CrnocoObl MOMydYeHHs] W TPUMEHEHHE (eHoa.
®enondopManbaeruaHas CMOa.

KapOoHunbHBIE COETUHEHUS — aIbJErHIbl M KETOHBL. JJEKTPOHHOE CTPOCHHUE
KapOOHWIBHOM Tpymnmbl. ['oMonioruyeckue psapl anbIeruJoB M KETOHOB, oOmias ¢opmyia,
M30MEpPUSL M HOMEHKJarypa. PU3WYECKue CBOMCTBA ajbJETUI0B M KETOHOB. XUMHYECKHE
CBOMCTBAa aQIbJICTUIOB W KETOHOB: peakuuu mnpucoequHeHus. OKUCICHUE albJerujioB,
KaueCTBCHHBIC peakinyu Ha anpieruabl. CrmocoObl MONydYeHUs U MPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TpefieNibHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHSI MOJEKYJ
KapOOHOBBIX KHUCIOT. M3omepuss m HoMmeHkiartypa. (DHU3MYECKHE CBOMCTBAa OJHOOCHOBHBIX
IpeIeTbHBIX KAPOOHOBBIX KHCIOT. BOIOPOIHBIE CBSI3U MEXKIY MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT.
XUMHYECKHE CBOMCTBA: KUCJIOTHBIE CBOICTBa, peakiuus dTepuduKaiuu, peakuuu ¢ ydacTueM



YIIIEBOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCJIOTHL. [loHATHE O
IPOM3BOJIHBIX KapOOHOBBIX KHUCJIOT — CIOXHBIX 3¢dupax. MHOroo6pasue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX M apOMaTHYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbhICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KHUCIOThl. CrocoObl
IIOJIy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie ¢upsl. ['omonoruueckuii psn, obmas Gopmyrna, ©3oMepus ¥ HOMEHKIATYDA.
®u3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJTOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOMCTBA XKUPOB: TUIPOJIU3 B KUCION U
men04Hoi cpee. OCOOEHHOCTH CBOWCTB )KUPOB, COACPIKAIIMX OCTATKH HETPEIEIbHBIX )KUPHBIX
KUCHOT. JKUpsl B IPUPO/IE.

MBpbLTa KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, AM- U
noJjucaxapuabl). MoHoOcaxapuIbsl: TIIIOKO3a, (pPyKTO3a, TajaKTo3a, pudo3a, Je30KCHpudo3a.
®dusnyecKkue CBOMCTBA U HaX0XkAeHUE B ipupoae. PoTocuHTe3. XMMUYECKUE CBOKMCTBA INIFOKO3bI:
PEaKIUU C y4aCTUEM CITUPTOBBIX U allbJIETUTHON TPYIII, CHUPTOBOE M MOJIOYHOKHUCIIOE OpOKEHHE.
[IpumeHeHue TII0KO03bI, €€ 3HAUCHHE B KU3HEEATEIIbHOCTH opranuima. Jlucaxapusl: caxaposa,
ManbTO3a M JakTo3a. BoccraHaBnuBarolue U HEBOCCTAHABIMBAIOLIME Aucaxapubl. ['naponus
nucaxapunoB. Haxoxzaenue B npupojse u npumenenue. [lonucaxapuapl: Kpaxmain, IIIMKOTEH U
nemtono3a. CTpoeHHe MaKpOMOJEKYN KpaxMmana, TJIMKOreHa U IelUToo3bl. dusnueckue
CBOICTBa Kpaxmala U LeJUTI0JIO3bl. XHUMUYECKHUEe CBOMCTBA KpaxMaia: THAPOIIN3, KaueCTBEHHAs
peakuus ¢ uoAOM. XHMMHUYECKHE CBOMCTBA MLEJUIIOJIO3BI: TUIPOJIM3, MOIy4deHHe 3(UpOB
1esTos03bl. [oHsTHE 00 CKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

DKCTepUMEHTAIbHBIE METOJbl M3YyYEHHUsl BEIIECTB U HMX MPEBPAIllEHUI: pacTBOPUMOCTH
pas3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/ICICTBHE 3TaHOJA C HATPUEM, OKUCIIEHUE STHIIOBOTO CIIUPTA
B aJIbJIETU]] Ha PACKAIEHHON METHOM IPOBOJIOKE, OKUCIEHHE STHIIOBOTO CIHUPTa JUXPOMATOM
KaJus (BO3MOKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKIMH Ha allbJeTUIbl (C
ruapokcuaoM auammuHcepeOpa(l) u  rumpokcumom wmenu(ll)), peakuus riunepuHa  C
ruznpokcugoM menu(ll), xumuueckue cBOHCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBHE
pactBopa TI0K03bI ¢ ruapokcunoMm Menu(ll), B3aumopaeiicTBue kpaxmana ¢ HOJOM, PEIICHUE
AKCIEPUMEHTAIBbHBIX 3aj1a4 1o TemaM «CrupTthl ¥ ¢peHonbl, «KapOoHoBbIe KUcI0ThI. Cl0XKHbBIE

pUPBD».
A3oTcoaepKalme OpraHnyecKue coeIMHeHHusl.
AMUHBI — OpraHWYecKkhe TIPOW3BOMHBIE aMMuaka. Kiaccuduranus aMHHOB:

amnpaTHIECKUe U apOMaTHYECKHE; MEPBUYHBIE, BTOPUYHBIC W TpeTU4YHbIe. CTpOEHHE MOJIEKYJI,
obmras ¢opMyna, u3oMepusi, HOMEHKJIaTypa U (pU3UYecKre CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTUuecKuX aMUHOB: OCHOBHBIE CBOWCTBA, alKMIMPOBAHUE, B3aHMMOJCHCTBHE MEPBUYHBIX
aMHUHOB C a30THCTOM KHCITOTOM. COIN aIKMIaMMOHUS.

AHWINH — IpeCTaBUTeNIb AMUHOB apoMatuyeckoro psiaa. CtpoeHue aHwivHa. BzaumHoe
BIIUSTHUE TPYII aTOMOB B MoJieKyje aHminHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWIHMHA.
KauectBennsle peaknuu Ha aHwinH. CrocoObl TOMy4YeHUS W TPUMEHEHHUE amupaTHIeCKHX
aMuHOB. [lomyuenue aHuIMHA U3 HUTPOOCH307Ia.

Amunokucnotsl. Homenknarypa v usomepusi. OTaesibHble TPEACTABUTENIHN 0-aMHUHOKHUCIIOT:
TJIMIWH, anadud. Ou3ndeckue CBOMCTBAa aMUHOKHCIIOT. X MMHUYECKHUE CBOMCTBA aMHHOKHUCIOT KaK
aM(pOTEpPHBIX OPraHUYECKUX COSAMHCHUMN, PEAKIIHs MMOJMKOHISHCAINH, 00pa30BaHue MENTHIHON
cBsi3U. bruonornueckoe 3HaueHNE aMUHOKUCIOT. CHHTE3 U TUPOJIN3 TIETITH/IOB.



benku kak npupoansie noaumepsl. [lepBuyHas, BropudHas U TpETUYHASI CTPYKTYpa OENKOB.
XUMHYECKUE CBOMCTBA OEITKOB: TUAPOIN3, IEHATYpAIHs, KAYeCTBEHHBIC PEAKLIMU Ha OEJIKH.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHHs BELIECTB M MX IPEBPALIECHUI: pPacTBOPEHUE
0eNKkoB B BOJie, JeHATypalus OEIKOB MPH HarpeBaHUH, LIBETHbIE PEAKIMM Ha OEJKU, pelieHue
SKCIIEPUMEHTANIBHBIX 3a7jad MO TeMaM <«A30TcojepiKalllie OpPraHMYeCKHe COEIUHEHUS» U
«Pacrno3HaBaHue OpraHu4eCcKUX COCIUHEHUI.

Bbicokomou1eKyIsipHbIE COeIUHEHHUS.

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJUMEPHU3AlUH, CPeaHss MOoyeKysipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

[Tonmumepuble Matepuansl. [lnactmaccsl (MONIUATUIIEH, TOIUIPONIIEH, TOJIMBUHUIIXIIOPU,
MOJIUCTUPOIL, TOJIMMETHIMETAKPUIIAT, TOTUKapOOHATHI, HOTUAITUIICHTepedTanar). Y TUIu3anus u
nepepaboTKa MIacTuka.

OnacToMepbl: HaTypalbHBI  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, H30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOMOK, HIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH | JIABCaH).

[Tonmumepsl cienManbHOro Ha3HaueHus (TeIoH, KeBIap, AEKTPOIPOBOAAIINE TOTUMEDPHI,
OuopaszinaraeMble OJIUMEPHI).

DKCepUMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB UM MX NMPEBpAIllEHU: O3HAKOMIICHUE C
o0Opa3llaMu MPHUPOJTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacc, KaydyKOB, pelIeHue
HKCIIEPUMEHTAJIbHBIX 33/1a4 0 TeMe «Pacno3HaBaHue MJIaCTMAcC U BOJIOKOHY.

Pacuérnrie 3amaun.

Haxosxaenue MonekyisipHON (hOpMyJibl OPraHUYECKOI0 COETUHEHUS 110 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXKJACHHUE MOJIEKYJISIPHOH (opMysbl OpraHUYecKOro
CoeTMHEeHUS 110 Macce (00BEMY) TPOIYKTOB CTOpaHusl, IO KOJIMYECTBY BellecTBa (Macce, 00bEMY)
IPOAYKTOB pEaKUWu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpPHOU (opmyIas
OpPraHMYECKOTO BEIIEeCTBA HAa OCHOBE €ro XUMHUYECKHMX CBOMCTB WJIM CIIOCOOOB MOJIY4YEHHS,
OIPEEIICHUE JI0JIM BBIXOA IPOIYKTa PEAKIIMUA OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MeXINpeaMETHBIX CBS3€M NMPU M3yYEHHHM OpraHudeckod xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX eCTEeCTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSITUN, IPUHATHIX B OTJENBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO-HAayuUHbIe MOHATHUA: SIBICHHWE, HAay4YHbIM (akT, TUIoTe3a, Teopusd,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®usnka: Marepus, aroM, 53JEKTPOH, IPOTOH, HEHUTPOH, MOJEKYJa, JHEPreTUYECKUM
YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE BELIECTBa, (PU3WYECKUE BEIMYUHBI,
€MHMIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: xierka, opraHu3M, 3KocucTema, omochepa, MeTaboOIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIH M TEeTepOTPO(HBI THUN NUTaHUS, OpokeHHE, (OTOCHHTE3, IBIXaHHUE, OCNIKH,
YTJIEBO/IbI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAaEMble, TOTLIUBO.

TexHosIorus: NUIIEBbIE IPOTYKThI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KUIIACC



OBIIAS U HEOPTAHUYECKAS XUMUSA

Teoperuyeckne OCHOBBI XUMHHU.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M30Tonbl. CTpoeHUE AJIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHCJA. ODHEPreTHMYECKHMEe YPOBHH M IOIAYPOBHU. ATOMHBIE
opburanu. Krnaccudukarms XMMUYECKUX dJIEMEHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
AJIEKTPOHOB II0 ATOMHBIM OpOHTANSIM. ODJIEKTPOHHBIE KOH(HUIypalMd aTOMOB JIIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3JIEKTPOHHBIC
KOH(UIypaly HOHOB. DIEKTPOOTPULIATEILHOCTb.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucrema Xumuueckux saemeHtoB [..
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XHUMHUYECKHUX
AJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XMMHUYECKHX 3JE€MEHTOB M 00pa3yeMbIX MMHU IMPOCTBIX U CIOXHBIX BEIIECTB 0 IpymraM H
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.11. Menneneesa.

Xumu4deckasi CBsA3b. BUABI XMMHYECKOM CBSI3U: KOBAJICHTHAs, MOHHAS, METAJUIMYECKas.
MexaHu3Mbl 00pa30BaHMs KOBAJICHTHON CBSI3U: OOMEHHBIN M JOHOPHO-aKIENTOPHBIA. DHEPTUs 1
JUIMHA cBA3M. [losApHOCTh, HaNpaBIEHHOCTh M HACHIIAEMOCTb KOBAJIEHTHOW CBsA3U. KpaTHble
cBsA3u. BonoponHas cBsA3b. MexMOIeKyIIIpHble B3aUMOACHCTBUS.

BanenTHOCTP M BaJIGHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C UX TI€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpEe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBneHne O KOMIUIEKCHBIX coequHEHMsX. (CocTaB KOMIUIEKCHOTO — HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOPAWHALIMOHHON XUMUHU.

BemecTBa MOJNEKYJISPHOIO M HEMOJIEKYJSPHOIO CTPOEHMS. THIBI KPUCTAITIMYECKHX
peweToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIx cucreMax. Mctunnsle pactBopsl. [IpeacraBienue o KOJTOMIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHLEHTpPAllMUd pPACTBOPOB: MaccoBas [0Jis BELIECTBAa B
pacTtBope, MOJSpHas ~ KOHLEHTpauus. HacpllleHHbIe ¥ HEHACBIIEHHBIE  PaCTBOPHI,
pacTBopuMOCTb. Kpuctamoruapars!.

Knaccugukanuss 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpUBUAIbHBIE HA3BaHUS
OTJIENIbHBIX NPEJICTABUTEIEH HEOPraHUYECKNUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peakliii B HEOPraHU4eCKONH U OpraHMYecKoil XUMHUHU. 3aKOH
COXPAaHEHHs MAacChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPALICHUS SHEPIMM NPU XUMHYECKHX
peakuusax. Temnosbie 3h(HEKTh XUMUUYECKHX peakiuuil. TepMOXUMHUECKUE YPAaBHEHHUS.

CKopocTh XUMHUYECKOM peakiiy, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (pakTopoB. 'oMoreHHbIE
Y TeTeporeHHble peakunu. Katanns u kataau3aropsl.

OO6patumMble 1 HeOOpaTUMBbIE peakui. XUMHU4Yeckoe paBHOBecHe. KoHCTaHTa XMMHUYECKOTO
paBHOBecHsl. DakTOphl, BIUAIOLIME HA IOJOKEHUE XMMHUYECKOTO PABHOBECHSA: TEMIIEPATYypa,
JIaBJICHUE W KOHLEHTPAlMU BEIIECTB, y4acTBYOMKX B peakuuu. [Ipunnnmn Jle Hlatense.

OnexTponuTtnueckass aucconuanusa. CuibHble U cnabble  31eKTposnuThl.  CTeneHb
muccouuanuu. Cpena BOOHBIX pacTBOPOB: KUCIIOTHas, HEHMTpasbHas, LIelo4Has. BomopoaHslit
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiuu nonnoro ooMeHa.

OKHCIUTENIBHO-BOCCTAHOBUTEIbHBIE peakuud. CTeneHb OKUCIeHHA. OKUCIHTENb U
BOCCTaHOBUTENb. IIpomeccsl OKHMCIEHUS W BOCCTAHOBJICHMS. BakHEHIIME OKHUCIHUTENH U
BOCCTaHOBUTENIU. MeTO/] 3JIEKTPOHHOTO OasiaHca. DJIEKTPOIN3 PaCTBOPOB M PACIlJIaBOB BEIIECTB.



OKclepUMEHTAIbHbIE METOJbl H3Yy4EHHUs BEIIECTB M HX IPEBPALCHUN: pa3iokKeHue
IEPOKCHJA BOJOpOJAa B MPUCYTCTBUU KaTaIW3aTOPa, MOJEIHM KPUCTAIUIMUECKUX pEIIETOK,
IOPOBEICHUE pPEAaKIUd MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IOMOUIBIO
UH/IMKAaTOPOB, U3Y4YEHUE BIMSHUSA Pa3IMUHBIX (PAKTOPOB HAa CKOPOCTh XMMHMUYECKOW PEaKLMUU U
HOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckass xumusi.

ITonoxenue HemerawioB B Ilepuoanuyeckoil cucreMe XUMHUYECKHX 3ieMeHToB [I..
MenpeneeBa M OCOOEHHOCTH CTPOEHHUs HX aToMOB. (Pu3nyeckue CBOWCTBA HEMETAJIIOB.
Annotponust HeMeTa/uIoB (Ha IIpuMepe KUCIopoJia, cepsbl, hocdopa u yriepoaa).

Bonopoa. Ilonydyenue, ¢usnueckue ¥ XMMHYECKHE CBOMCTBA: PEeaKUMU C METAUIAMU U
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIEC CBOMCTBA. [ Mapuabl. TOIUIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxaeHue B mpupojie, crnocoObl MOMydeHus, GU3n4eckue U XUMHUYECKUe
cBoiicTBa. ['amoreHoBojopoasl. BaxkHeillne KuciopojacolepikKalue COCIUHEHUs TaJoreHOB.
JlaboparopHble U IPOMBIIIJICHHBIE CITOCOOBI TOIYUYEHHS rajloreHoB. [IprMeHeHre rajioreHoB 1 ux
COCIMHEHU.

Kucnopoa, o30H. JlaGopaTopHble W HPOMBIIIJIEHHbIE CHOCOOBI MOJYYEHUS KHCIOPOJa.
dusnyuecKkue 1 XMMHUYECKUE CBOMCTBA U IPUMEHEHUE KHCI0opoa U 030Ha. OKCH/IbI M IEPOKCHIBI.

Cepa. Haxoxnenwe B NpUPOJE, CIIOCOOBI IMONYYCHUS, (U3MUSCKUEC W XHUMHUYCCKUE
croiictBa. CepoBogopon, cynbduubl. Oxeun cepbi(1V), okeun cepoi(VI). CepHucras u cepHas
KUCIOTBl U uX coiau. OcoOEHHOCTH CBOWCTB CepHOM KucioThl. llpumenenue cepsl u eé
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONy4deHHs, (PU3MUEecKHe U XUMHYECKHE
cBoiictBa. AMMMak, HUTpuAbL. OKcuapl a3ora. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOHM KucinoTsl. IIpuMeHeHMe a30Ta W €ro coeiuHeHHH. A30THBIE
ynoOpeHusl.

®ochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHUs, (U3UUECKUE U XUMHUYECKHE
cBoricTBa. Dochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
dochopa u ero coenunenuit. @ochopHsie ya0OpeHUs.

VYraepon, HaxoxaAeHUE B IpHpoJe. AJUIOTponHble Moaudukanuu. duszndeckue u
XUMHUYECKHE CBOMCTBA IMTPOCTHIX BEIECTB, 00pa3oBaHHbIX yriepoaom. Oxcun yriaepona(ll), okcua
yraepoaa(lV), yronpHas kucinora u €€ coiu. AKTUBUPOBAaHHBIN yroib, aacopOuus. OyiiepeHsl,
rpadeH, yriepoanble HaHOTpYOKku. [IpruMeHeHne MpOoCThIX BEIIECTB, 00PAa30BaHHBIX YIIIEPOJIOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHus, (pusnueckue M XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHue KpeMHUsI U ero
coenuHeHuil. CTEKIO0, €To MOIy4eHHUE, BUBI CTEKIIA.

[Tonoxenue meramon B [leproanueckoi cucTeMe XUMHUECKUX 1eMeHTOB. OcOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UueK aTOMOB MeTayioB. O0mue pu3nyecKkue cBONCTBAa METAJLIOB.
[IpumeneHue MeTayioB B ObITY M TexHUKE. CIlIaBbl METAIIOB.

DIEKTPOXUMHUECKUH Psill HANIPsDKEHUH MeTaiuioB. O01ue cnocoObl MOTYyYeHHUS METAJIOB:
TUAPOMETAJUIYprusl, MUPOMETAIUTYPrus, dJeKTpoMeTatyprus. [loHsaTHE O KOPPO3UU METAILIOB.
CrocoObI 3aIUTHl OT KOPPO3UH.

OO6mas xapakrepuctuka metawioB |A-rpynmer [lepuoandeckoil cUCTEMBl XUMHUYECKUX
sneMeHToB. Hatpwuii u kanuil: monydeHnue, QU3NUECKUE U XUMUYECKHUE CBOMCTBA, PUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.



O6mas xapaktepuctrka MetaioB |IA-rpynmer I[leprogndeckoil cuCTEMbl XHMHUYECKUX
3JIEMEHTOB. Maruuii ¥ KajJblMid: OJdy4YeHre, pu3nuecKre 1 XMMUYeCKHUe CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U X coeAnHEHUM. JKECTKOCTH BOABI M CIIOCOOBI €€ yCTpaHEHUSI.

AnOMUHUI: TIoNTydyeHue, GU3NYECKue M XMMHYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BElIeCTBA M €ro CoeAMHEHUH. AM(OTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUJAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OOmass xapakTepucTuka MeTauioB nobouHblx noarpynm (b-rpymm) Ilepuoauueckoit
CHUCTEMbI XUMHYECKHUX 3JIEMEHTOB.

®u3nyeckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAuHeHur. OKCHUIIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U qUXpoMarbl, UX OKUCIUTEIbHBIE CBOWMCTBA.
[TomyyeHnue u npuMEHEHUE XpoMa.

®u3znueckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro COoeJuHEeHUW. Baxueimme
coenuaeHust Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranat kanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

®dusnyecKue 1 XUMUYECKHUE CBOMCTBA XKeJle3a M ero coegnHeHui. OKCHIbl, THAPOKCUIIBI U
conu xxene3a(ll) u xxeneza(lll). [Tonyuenue u npumeHeHMe Kene3a U €ro CIIaBOB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonydenne u npumeHenmue
MeIU U €€ COCIMHEHHM.

[{uak: monydeHue, GU3MIECKUE U XUMUYIECKHE CBOMCTBA. AM(OTEpHBIC CBOWCTBA OKCH/IA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne uHKa U ero coeAMHEHU M.

DKCTepUMEHTAIbHBIE METO/IbI M3yUEHUS BEIIECTB M UX MPEBPAIllEHUI: H3yueHUE 00pa3iioB
HEMETAJJIOB, TOpeHUe cephl, ¢ocdopa, xKeie3a, MarHusg B KUCIOPOJE, M3YUEHHE KOJIEKLUU
«MeTayiel ¥ CIUTaBbDY, B3aUMOJCHCTBUE MIEIOYHBIX U IIETOYHO3EMENIbHBIX METANIOB C BOJIOH
(BO3MOYKHO MCITOJIb30BaHKE BUJIEOMATEPHUATIOB), B3aMOJICICTBIE IIMHKA U Kelle3a C PACTBOPAMHU
KHCJIOT W LIENOYEH, KaUeCTBEHHbIE PEaKIIMM HAa HEOPraHWYECKHE aHHOHBI, KATUOH BOJOpOAa U
KaTHOHBI METAJUIOB, B3aUMOJICHCTBHE THAPOKCHIOB AIFOMUHUS U IIMHKA C pACTBOPaAMH KHCIIOT U
1iesoueH, peleHne SKCIepUMeHTalbHbIX 3aa4 1o TeMaMm «["anorens», «Cepa u e€ coeAMHEHUsD,
«A30T u gochop U UX coenuHEHUs», «MeTaibl TNIaBHBIX MOATPYN», «MeTalasl TOOOUHBIX
MOATPYIID).

XuMHUS U )KU3Hb.

Ponp xumum B o0ecriedeHuN yCTOMYMBOTO Pa3BUTHsI dejoBedecTBa. [[OHATHE O HAyYIHBIX
METO/1aX MO3HAHUS U METOAOJIOTUM HAYYHOTO HCClieJoBaHusA. HayuHble TpUHIUIIBI OpraHU3aluu
XUMHUYECKOTO MPOu3BoACTBA. [IpOMEBITIIIEHHBIE CTIOCOOBI TOMyYeHUsT BaKHEUIIINX BEIIEeCTB (Ha
pUMepe MPOU3BOJICTBA aMMHAaKa, CEPHOWM KHUCIOTHI, MeTaHoja). [IpomblluieHHbIE CIOCOObI
MOJTy4YEeHUsI METaJUIOB M CIUIAaBOB. XHMHUYECKOE 3arps3HEHHE OKpYy)Kalolled cpeabl U €ero
nocneAcTBusl. Poib XuMuu B 00ecrieueHUN SJHEPTeTUIECKON OE30MacHOCTH.

Xumusi M 300poBbe 4YenoBeka. JlekapcTBeHHble cpenctBa. [lpaBuna ucnonb3oBaHUA
JIEKapCTBEHHBIX MpemapaToB. Posib XUMUN B pa3BUTHU MEIUITUHBI.

XuUMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Poiib XuMun B 0OecTieYeHIHN
MUILEBOM Oe30MacHOCTH.

Kocmernueckue u mapdroMmepHbie cpeactBa. beitoBas xumus. [IpaBunma Ge3omacHOTro
MCIIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHH B TOBCEAHEBHOMN KU3HHU.

XWUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTEPHAITBI (IIEMEHT, OCTOH).

XuMus B CEIbCKOM X03siiicTBe. OpraHnyecKrue 1 MUHEPAIbHBIE YIOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUaibl, KPACKH, CTEKIIO, KepaMHuKa. MaTepuasl 1j1s
31eKTpoHUKU. HaHoTeXHONMOT M Y.



Pacuérnrle 3agayn.

Pacuérsl: Maccel BenecTBa Uik 00bEMa ra30B 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEaKIUHM BEIIECTB, Macchl (00bEéMa, KoJIMYecTBa
BEIIECTBa) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET IpHUMecH, Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa peakllMu, €clid OJHO M3 BEUIECTB JIAHO B BHUJE PacTBOpa C
OonpeAenEéHHON MacCOBOM JIOJ€d PAaCTBOPEHHOIO BELIECTBA, MACCOBOW JIOMM M MOJISIPHOMU
KOHLIEHTpAllUM BEILECTBA B PAcTBOPE, JOJIM BbIXOAA HPOAYKTa PEAKLIUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBA3EH MpU U3yUyEeHUH OOIIEl M HEOPraHUYECKOH XMMHHU B
11 xnacce ocyuiecTBiseTCs Yepe3 UCIOJIb30BAHNUE KaK OOIMX €CTECTBEHHO-HAYUHbIX MOHITHM,
TaK U MOHATUM, IPUHATHIX B OTACJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-HAyuYHbIE MOHATHA: SIBICHHUE, HAy4YHbIM (akT, TUIOTE3a, TEOpus,
3aKOH, aHajHW3, CHHTE3, KilacCUpUKAIMs, TMEepPHOAUYHOCTh, HAOIIOJICHNUE, W3MEpEHHe,
HKCIEPUMEHT, MO/JIENb, MOJIETUPOBAHUE.

®u3nka: marepus, MUKPOMHUpP, MaKpOMHp, aTOM, 3JEKTPOH, HPOTOH, HEHUTPOH, HOH,
M30TOIbI, PaJMOAaKTUBHOCTh, MOJIEKYJa, SHEPreTHYECKH YPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, UICAIbHBIN Ta3, GU3NIECKUEe BEIMIUHBI, €IMHUIIB H3MEPECHHUS,
CKOPOCTb, HEPIHUs, Macca.

buonorus: kierka, opraHusM, OJKocucTema, Ouochepa, MeraboIu3M, MakKpo- H
MHUKPORJIEMEHTBI, OENKH, JXUPbI, YIJIE€BOAbI, HYKJIEHHOBBIE KHUCIOTBI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BELIECTB U IMOTOK SHEPTUU B IKOCHCTEMAX.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHosorus: XuMU4ecKasi MPOMBIIUIEHHOCTb, METAJUTYPIHUsl, CTPOUTEIbHBIE MaTEpUabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, MUINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX Ipenaparos, MIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€pPHaIOB, 3JIEKTPOHHAs IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBHH € CHCTEMHO-IEATEIBHOCTHBIM TOAXOJAOM B CTPYKType JHMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeIMeTa « XUMHsD Ha YPOBHE CpPeIHEr0 00I1ero 00pa3oBaHusl BbIIEICHBI
CIIEAYIOUIME  COCTAaBIIAIOIIME: OCO3HAHHE OOYYaIOUIMMHUCH  POCCHHCKOM  IpakIaHCKOU
UJCHTUYHOCTU; TOTOBHOCTH K CaMOpA3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIPEJEIeHHIO;
HaJM4he MOTHBAIlMM K  OOYYEHHWIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSl NPUHATHIMH B OOLIECTBE MpPaBUJIAMU W HOpPMaMH TOBEACHUS; HAIU4He
IIPaBOCO3HAHUS, SKOJIOTHYECKON KyJIbTYphl; CHOCOOHOCTh CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE
TUTaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPakaloT cPOPMHUPOBAHHOCTH
OTIbITA TTO3HABATEIBLHON U MPAKTHUECKON IEATEIILHOCTH 0OYYaIOIIMXCs B MPOLIECCE pealn3aluu
00pa30BaTeNbHON AEATEIbHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOpPMHUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM NesTeIbHOCTH 00y4YaloluXcsl B MPOIlecce peann3auu
00pa30BaTeNbHON AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpamxaaHCKOr0 BOCIUTAHMS:



OCO3HaHUA 00YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOTIOPSIKY;

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M TPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHHUN B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENTbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr yueOHbBIX U TO3HABATENIbHBIX 33/1a4, BBITOJTHEHHH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHX
IIPU aHAJIKM3€ PAa3IMYHBIX BUJIOB YUEOHOH €ATEeIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOMICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEUYECTBEHHOMN
XUMUH;

YBOXEHUSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U TMPAKTUYECKOTO MPHIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKU €CTb pPe3yJbTaT JIUTEIbHBIX HAOIIOICHMUIA,
KPOTOTJIMBBIX SKCIIEPUMEHTAILHBIX TTIOUCKOB, TOCTOSTHHOTO TPYZa YYEHBIX U IPAKTHKOB;

MHTEpECa M TI03HABATEIFHBIX MOTHMBOB B TMIOJNyY€HHH | TIOCIEAYIONIEM aHaIN3e
nH(}OpPMALIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHMUSI, STHYECKOT'O TIOBEIICHHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIlNH, CBSI3aHHBIC C XUMHUYCCKUMH SIBIICHUSIMU, U IPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TMOBEJACHHE U TOCTYNKH CBOMX TOBApHUINEW C MO3HMIMN
HPABCTBCHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBHIA MOCTYITKOB;

4) popmMupoBaHUS KYJLTYPbI 310POBbSI:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOroIeHHsT MpaBmil 0€30macHOTO OOpalieHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
YKU3HU, B TPYJIOBOH JIEATEIBHOCTH;

MOHMMAHUA [EHHOCTH TPaBUJI WHAMBUAYAIBHOTO M KOJUIEKTHBHOIO 0€30MacHOTo
MOBE/ICHHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUS TIOCIICJICTBUH W HEMPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIEIOBATENbCKONW JESTEIbHOCTH,
OOIIECTBEHHO TTOJIE3HOM, TBOPUYECKOM U APYTUX BUAAX JIEATSITHHOCTH;

YCTAaHOBKM Ha aKTUBHOEC YYacTHEe B PEIICHUH MPAKTUYCCKUX 3aJad CONUATbHOU
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHUIO MPOQECCHil pa3NTuvYHOrO poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBOXCHHS K TPY]Ty, JIIOJSIM TPYyIa U pe3yiIbTaTaM TPYJAOBOH JESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHYaJIbHON TPAeKTOPHH 00pa3zoBaHus, OyayIien
npodeccuu U peanu3annui cOOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

6) IK0JI0rM4ecKOro BOCIIMTAHMS:

IKOJIOTHUYECKH 1€1eCO00Pa3HOr0 OTHOMICHUS K MPHUPOIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMiIe;



IOHUMaHHMs IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOo0JieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE ITPUPOJIHON U COLIMATIBHOM CPEIbL;

0CO3HAHMSI HEOOXOIMMOCTH HCIOJIB30BAHUS JTOCTHIKEHUN XUMHHU JJISl PEILICHHSI BOIPOCOB
palMOHAIBHOIO IPUPOJOIOIB30BAHNUS;

AKTUBHOI'O HENPHUATHS NEHCTBUM, IPHUHOCAIIMX Bpel OKPYXarolled IPUPONHOHN cpele,
YMEHMS IPOTHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEUCTBUN U NIPENOTBPALLATD UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYJIBTYpbI, OIIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJICTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
IPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) BIEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00LIECTBEHHON IIPAKTHUKHU;

NOHMMAHUS CHEIU(PUKA XHMUU KakK HayKH, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY’KarolieM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHny IpodsieM COXpaHEHUs IPUPOJAHOIO PABHOBECUS;

yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHM JJIi COBPEMEHHON LUBWIM3AaLUU: B €€
IYMaHUCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/1aHUM HOBOW 0a3bl MaTepUalIbHOU
KYJIbTYpBI, B PEIIEHUH IT100aIbHBIX TPOOIEM YCTOMUMBOrO pa3BUTHS YEIOBEUECTBA — CHIPEBOH,
HHEPreTUYECKON, NUIIEBOW M JKOJIOTMYECKOM O€30MacHOCTH, B PAa3BUTUU MEIULUHBI,
o0ecreyeHny yCIOBHM yCIIENTHOTO TPpyAa U SKOJIOTMYecKH KOM(POPTHOM KM3HU Ka)KJ0To 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTHM: IIOHMMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHHA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJSyYyaeMble 3HAHMS [
aHaJIM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHUs AenaTh 000CHOBaHHbIE 3aKIFOUEHHS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLINXCS TaHHBIX
C LIEJIBIO NOJIYYEHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOIb30BaTh XUMUYECKUE 3HAHUSA [Tl peLIeHHs IpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpECca K NO3HAHUIO, UCCIIEI0BATENBCKON JESATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHUM MO XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEeOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpY/la B Pa3IMYHbIX cepax npodeccuoHanbHOM AeITeIbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yiabTaThl OCBOEHHUS NMPOTrpaMMbl MO XMMHMHM Ha YPOBHE CPEIHEIO
o01rero 00pa3oBaHuUs BKIFOYAIOT:

3HAYMMble JUIsI (POPMHUPOBAHUS MHUPOBO33PEHUS OOYyYarOIUXCA MEXIAUCIUILIMHAPHBIC
(MeXmpenMeTHbIe) 00LIeHayYHbIe TOHATHS, OTPAXKAIOIIHNE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienr(uKy METO/I0B O3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sBJIEHUE, MPOLEeCcC, CUCTeMa, HayuHbI (akT, NPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHKE, HAOIIOIeHIE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHUe);



yYHMBEpCallbHble ~ y4eOHble  JAeHCTBMS  (TMO3HABaTelbHbIE,  KOMMYHHKAaTHBHBIE,
perynsaTHBHBIE), obOecreunBarone (opMUpoBaHHE (YHKIMOHATIBHOH TIPaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIuXCs;

CHOCOOHOCTh  OOY4YaroLIUXCsA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHUBEpCaJbHble Yy4eOHbIe JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MertamnpeqMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYEOHBIMU
II03HABATEJIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

1) 6a30Bble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBATh IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNiATh LeJNU JAEATeNbHOCTH, 33JaBas INapaMeTpbl U KPUTEPUM HX JIOCTUIKEHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIOJIb30BaTh IPU OCBOCHMM 3HAHUW MNPHUEMBI JIOTMUECKOTO MBILIUICHUS: BBIJCIATH
XapakTepHble TMpPHU3HAKKM MOHATHUM M yCTaHaBIMBaThb HUX B3aUMOCBS3b, MHCIOJIb30BATh
COOTBETCTBYIOLUE MMOHATUSA AJIs1 OOBSICHEHUSI OT/IEJIbHBIX (haKTOB U SIBIICHUI;

BbIOMpATh OCHOBAHMS U KPUTEPUH U1 KJIACCU(UKALIUY BEUIECTB U XUMHUUECKUX PEaKIIMA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3YyYaeMbIMU SIBJICHUSIMU;

CTPOUTBH JIOTHUECKUE PACCYKAEHUS (MHIYKTUBHBIE, JIelyKTUBHbIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTpUBAEMBIX SIBICHUSX, (OPMYyIUPOBaTh BBIBOJBI U
3aKJII0YEHHUS;

IPUMEHSTh B IPOLECCE MO3HAHUS HCIIOJIb3yEMbIE B XMMHUHM CHMBOJIMUECKHE (3HAKOBBIE)
MOJIeINH, TPeoOpa30BbIBATh MOETIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GOopMysa, YypaBHEHHME XUMHUYECKOM peakuuu — TpUd pPELIeHUH Y4eOHbIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3ajay, IPUMEHATh Ha3BaHHbIE MOJIECIIbHBIE TIPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe HCCIeA0BATENbCKUE e CTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIUI;

dopMynupoBaTh LE€IM M 3aJa4d  HMCCIEAOBAHMS, HCIOJB30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOIIPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TIPOBEACHMUS YUYEHHUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IMpOIlecca, CaMOCTOSTEIbHO
IIPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOM HCCIeI0BaTeIbCKOM M MPOEKTHOM JesTeNbHOCTH,
MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHUS
IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOA0B [TO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B  Pa3jIM4YHBIX HCTOYHUKAX HHpOpMaLuu (HAYyIHO-TIOMYJIsIpHas
JAUTEpaTypa XHMMHYECKOTO COZAEp)KaHUs, CIpaBOYHbIE TOcoOMs, pecypchl IHTepHera),
aHaATM3UPOBATh HH()OPMAINIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
€€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;



dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI NpPU IOHCKE U O0TOOpe
uHpopMannu, HeOOXOAMMOM IS BBITIOJIHEHHS YUeOHBIX 33/1a4 ONPEaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (popMy mpencTaBieHuss HHPOPMAIUK (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCTOJIb30BaTh HAYYHBIM $I3bIK B KAuyeCTBE CpEACTBA MNpH paboTe € XUMHUYECKOH
uH(popMalliell: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (hopMyIIbI, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIO0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISTHOCTH.

KoMMyHUKaTHBHbIE YHHBepPcaJIbHbIe Y4eOHbIe el cCTBUA:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYX/1aeMOH TEMBI B XOJI€ JUaJIoTa W/UIH JUCKYCCHUH,
BBICKA3bIBaTh UJieH, OPMYIMPOBATH CBOU MPEJIOKEHUS OTHOCUTEIILHO BBIITOJIHEHUS
peJIOKEHHON 3a1a4H;

BBICTYyIIaTh C TMPE3EHTAIMeil pe3yJIbTaTOB IO3HABATEIbHOWU AEATEIHHOCTH, MOJYYEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHHHM XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOrO MPOeKTa, U (POPMYITUPOBATH BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHBIX
UCCJICIOBAHUM MyTEM COTTIACOBAHMS MMO3ULIUI B XOZ€ 00CYkKIeHUS U OOMEHAa MHEHUSIMH.

PeryisiTuBHbIEe YHMBepcaabHble yueOHbIe AeiicTBUSA:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISATH CBOIO IMMO3HABATEIBHYIO JIESATEIHHOCTH,
onpenenss e€ eI U 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npe/ularaéMblii alrOpuT™M JIEHCTBUI NpU BBIMOJHEHWU Y4YEOHBIX M MCCIIEOBATENbCKUX 3ajiad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX PEIIeHUs C yUYETOM MOJyUEHUsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUECKUX PEAKIIHIX;

OCYIIECTBIISITH CAMOKOHTPOJIb JESITEIHPHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MNPEIMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHMU Ha yIiIyOJEHHOM YpOBHE Ha
YPOBHE CpeIHEro OOIIero oOpa3oBaHUs BKIIOUAIOT crenupuyeckue A y4eOHOro mpeaMera
«XuMus» HaydHbIC 3HAHWS, YMEHHUS M CIIOCOOBI JIEHCTBUH MO OCBOCHUIO, MHTEPIPETANU U
npeoOpa30BaHUIO 3HAHHN, BUABI IEATEILHOCTH 1O MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHWA B Pa3MYHBIX YYEOHBIX CUTYyalMsIX, a TaKKe B PEabHBIX >KU3HEHHBIX CHUTYaIlHsX,
CBSI3aHHBIX C XUMHUEH. B mporpaMme 1o XuMuu peIMETHBIE PE3YIIbTATHI TPEICTABICHBI IO TOJIaM
U3yYCHHUSI.

10 KJIACC

[TpenmeTHbIe pe3ynbTaThl OCBOCHHUS Kypca « OpraHuyecKkast XUMHsD OTPaXaroT:

c(OPMHUPOBAHHOCTH TPE/ICTABICHUI: O MECTE M 3HAYEHUH OPTaHUIECKON XUMHUHU B CHCTEME
€CTECTBEHHBIX HAYK U €€ pOJIM B 00ECIIEYCHNN YCTOWIMBOTO Pa3BUTHS YEIOBEYECTBA B PEIICHUN
npo0JIeM KOJIOTHYEeCKOM, SHEPreTUYeCKON U MUIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3/IaHMHM HOBBIX MAaTE€pHajOB, HOBBIX MCTOYHHMKOB JHEPrHH, B OOECIECUCHHM PallMOHAIHLHOTO
MPUPOIONIOIL30BaHUs, B POPMUPOBAHUN MUPOBO33pEHUS U 00IIEH KyIbTypbl UEJIOBEKa, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BJIAJICHUE CHUCTEMOM XUMHUECKUX 3HaHUM, KOTOpas BKIIOYACT: OCHOBOIOJAraroIIne
HOHSITHSL — XMMHYECKHH JIEMEHT, aTOM, PO U JIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHbIE
opOuTaIu, OCHOBHOE M BO30YKIEHHOE COCTOSIHUSI aTOMa, THOpUIM3AINS aTOMHBIX OpOHTAlICH,
MOH, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIEHHUS, XUMUYECKas



CBSI3b, MOJIb, MOJIIPHAS! Macca, MOJIIPHBINA 00BEM, YIIIEpOJHBIN CKeNeT, PyHKIMOHAIbHAS TPYIIIA,
pamukan, CTPYyKTypHble (GopMyibl (pa3BEPHYTBIE, COKpALIEHHbIC, CKEJETHBIE), H30MEpHS
CTPYKTYpHasi ¥ MPOCTPAHCTBEHHAs (T€OMETpUYECKasi, ONTHYECKAsi), H30MEPhI, TOMOJIOTUYECKUN
psil, TOMOJIOTH, YTJIEBOJOPOJIbI, KUCIOPOA- M a30TCOAEpkalllhue OpraHu4eCKHe COCAMHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHHS; TEOPHH, 3aKOHbI
(nepuoguueckuid 3axkoH J[. . MenneneeBa, Teopus CTpOCHHUSI OpraHMYEeCKUX BemiecTB A. M.
ByTnepoBa, 3ak0OH COXpaHEHHUsI MaCChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS YJHEPTUH IIPH
XUMHYECKHX PEeaKlUsxX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMHUU, MUPOBO33PEHUECKUE
3HAHUS, JIe)KAIME B OCHOBE MOHUMAHHS MPUUYUHHOCTA M CUCTEMHOCTH XMMHUYECKUX SBIICHUMH;
NPEICTABICHUSA O MEXaHM3MaX XUMHUYECKHX PEAKIH, TePMOJUHAMUYECKHX W KUHETHUYECKUX
3aKOHOMEPHOCTSIX WX MPOTEKAHUs, O B3aMMHOM BIIUSTHMM aTOMOB U TPYII aTOMOB B MOJIEKYJIaX
(MHIyKTUBHBINA 1 Me3oMepHbIN 3 dexTsl, opueHTantsl | u |l pona); dbakronornueckue cBeaeHUS
O CBOMCTBax, COCTaBe, MOJIYYEHHH W OE30MaCHOM HCIOJIb30BAHUU BAKHEUIINX OpraHUYEeCKHX
BEIIECTB B OBITY M MPAKTHYECKOW JAEATEIBHOCTH YEIOBEKa, OOIMX HAy4YHBIX MPHHIUIAX
XHUMHYECKOT0 TIPOU3BOJICTBA (Ha MPUMEpE MPOU3BOJICTBA METAHOIIA, TIEPEPAOOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBIIATH XapaKTepHbIe MPU3HAKU MOHSTHUI, YCTAHABINBAThH
UX B3aUMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCUHEHUM;

c¢(OpMUPOBAHHOCTh YMEHUI:

HCIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY ISl COCTABJICHHS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIECTB;

COCTABJIATh YPABHEHUSI XUMHUECKUX PEAKIIUI U paCKPHIBATh UX CYIIHOCTb: OKHCIUTEIHHO-
BOCCTAaHOBHUTEIILHBIX PEAKIUil TOCPECTBOM COCTABJICHHUS DIIEKTPOHHOTO OaaHca 3TUX PEaKIIHid,
peakuuii HFOHHOro 0OMEeHa MyTEM COCTaBJIEHUS UX MOJIHBIX U COKPALEHHBIX HOHHBIX YPaBHEHUIA;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJl OPraHMYeCKUX BEIIECTB ISl WJUIIOCTPALUU  HX
XUMHYECKOTO M MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MTPUHAIC)KHOCTh U3YUYEHHBIX OPTraHUIECKUX
BEIIIECTB [0 MX COCTaBY M CTPOEHUIO K ONpPEeNEHHOMY KJIacCy/TpyIe COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoit HoMmeHknarype (IUPAC) u npuBoIuTh TpUBHAJIbHBIE HAa3BaHUS
JUTSL OTACIBHBIX MPEICTABUTENCH OPraHMUECKUX BEIIECTB (ITHIICH, alleTUIICH, TOJIyOJ, TIUICPHH,
ATHJICHTJIAKOJB, (eHOI, (POpMAITBIETH I, alleTalbIET ]I, alleTOH, MypaBbUHAs KHCIIOTa, YKCyCHas
KHCJIOTa, CTEapHHOBAs, OJIEMHOBAs, MAJbMHUTHHOBAs KHCIOTHI, TJHUIMH, ajlaHWH, MalbTO3a,
bpyKTO3a, aHWIIUH, AUBUHWI, U30TIPEH, XJIOPOIIPEH, CTUPOII U IpyTHe);

C(OPMHUPOBAHHOCTh YMEHHS ONPEACTATh BUJ XUMHUECKOW CBS3M B OPraHUYECKHUX
COeIMHEHUX (KOBaJICHTHAS! 1 HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHWYECKHUX
BemecTB A. M. BytnepoBa ansi 00bsiCHEHHS 3aBHCHMOCTU CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTE€pHU30BaTh COCTaB, CTpPOEHHE, (QHU3MUECKUE U
XUMHUYECKHE CBOMCTBA TUITWYHBIX MPEACTaBUTENECH pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB!
QJIKAHOB, LHUKJIOAJIKAHOB, AJKEHOB, AJKAJUCHOB, AJKWHOB, apPOMATUYECKHUX YIJIEBOJIOPOJIOB,
CIIUPTOB, ANbJETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOECTUHEHUIN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIeBOJA0B (MOHO-, TU- U MOJIHCAXapUIOB),
WIUTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKAY HUMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHUYECKHX PEaKIUil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hOpMYI;



Cc(OPMHPOBAHHOCTh yMEHUS TOATBEPXKIaTh HA KOHKPETHBIX IPHUMEPAX XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTH MU THIIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHMKHM YIJIEBOAOPOAHOTO ChIPhS
(HedTh, MPUPOIHBIN Ta3, Yroyib), CIOCOOBI €ro MepepadOTKH W MPAKTHYECKOE NMPUMEHEHHE
IPOIYKTOB MEPEepadOTKH;

c(OPMHPOBAHHOCTh BIQJICHUS] CHCTEMOW 3HAaHUH O eCTECTBEHHO-HAYYHBIX MeETOJax
IO3HAHUS — HaOJIOJEHUM, W3MEPEHUH, MOJICIIMPOBAHUM, SKCIIEpUMEHTe (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHON
NEeSITeTbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, O00O0OIIEHHE, CHUCTEMAaTH3alHIO, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€i — 17151 U3YUEHHUsl CBOMCTB BELECTB U XUMUYECKUX PEAKIIMIA;

c(OPMHUPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUIMU U
NPEICTAaBICHUSAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB il Oojiee OCO3HAHHOTO
NOHMMaHHS CYHIIHOCTH MaTepPHaJbHOTO €IUHCTBA MHpPA, UCIOJIH30BATH CHCTEMHBIC 3HAHUS II0
OpPraHUYeCcKON XUMMHU JJIsi OOBSICHEHUSI U IPOTHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-
HAY4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOIUTH PACUYETHI IO XUMHYECKHM (opmyrnam u
YpaBHEHHSIM XMMHUYECKUX PEAKIMi C HMCIOJIb30BaHHEM (PU3MUECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBIL:
pacy€Thl MO HAXOXKACHUIO XUMHUECKOH (OpMyJbl BELIECTBA 10 M3BECTHBIM MACCOBBIM JOJISM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHMUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHIA: NPOTHO3MPOBATH, aHAIM3UPOBATh M OLEHUBATH C MO3HMIINN
HKOJIOTHUECKOM O0€30MacHOCTU MOCIEACTBUS OBITOBOM M NPOM3BOJCTBEHHOM JAEATENbHOCTH
YeJ0BEKa, CBA3AHHOM C mepepadOTKOIl BeIIeCTB, HCMHONb30BATH IOJYyYE€HHBbIE 3HAHUS Ui
NPUHSATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENFHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT (TIOJIyY€HUE U N3yUYEHHUE CBOICTB OPraHNYECKHUX BEIECTB, KAUeCTBEHHbIE PEAKLIUU
YIJIE€BOAOPOAOB PA3IMUHBIX KJIACCOB M KMCIOPOCOAEPIKAILIMX OPraHMYECKUX BEIECTB, PELICHUE
AKCTIEPUMEHTAIBHBIX 32/1a4 110 PACTIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOICHIEM TTPaBHIT
Oe3omacHOro odparieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBAaHUs, TMPEACTaBIATh B pPa3IUYHOM (QopMe pe3ysbTaTbhl dSKCIEPUMEHTA,
aHaAJM3UPOBATh U OLEHUBAThH MX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHU:

coOnroAaTh MpaBWila IKOJIOTUYECKU I1eJ1IeCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM
NeSITeIbHOCTH B LEISIX COXPAHEHHUS CBOETO 37I0POBbs, OKPYXAalolleil MPUPOJHON cpelasl U
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

0CO3HABaTh OMACHOCTh TOKCHYECKOTO NEHCTBHS Ha KMBBIE OPTaHWU3MBI OINPENETEHHBIX
OpPraHMYEeCKHX BENMIECTB, MOHUMAas cMbIci rmoka3arens [1/1K;

aHATM3UPOBaTh  LIE€JIECOOOPAa3HOCTh  MPHUMEHEHHS  OPraHWYECKMX  BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHS] COOTHOLICHUS PUCK-TIOJB3a;

C(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBISATH LEJICHANPAaBIECHHBIH IMOMCK XUMHUYECKOH
MHPOpPMALlUU B Pa3IM4YHBIX MUCTOYHUKAX (HaydHas M ydeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi HH(popmauuu, VHTepHET M Jpyrue), KPUTUYECKH aHATU3UPOBATh XHMHUYECKYIO
uHpopMaluio, nepepadarbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IOCTABICHHOHN y4eOHOU
3a7a4en.



11 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHmuecKasi XUMHUsD» OTPAKAIOT:

c(hOpPMUPOBAHHOCTH MPEJCTABICHUN: O MAaTEPHAILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUU MIPUPOJIbI, O MECTE U 3HAUEHUHU XMMHH B CUCTEME €CTECTBEHHBIX HAyK
u e€ ponu B OOECHEUYEeHHWH YCTOMYMBOTO Pa3BUTHA, B PEIICHUU MPOOJEM SKOJIOTHYECKOH,
DHEPreTHYECKOM W THINEBON O€30MacHOCTH, B PA3BUTUH MEIUIIMHBI, CO3JaHUUA HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEPrUM, B  OOECICUECHHWH  PAMOHAIBHOTO
MIPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UeJIOBEKa, a TAKKe
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOI cpejie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
MOHSTHUS — XUMHYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTPOHHAsi 000JI0YKa aToMa, S-
, p-, d-aroMHBIe OpOWMTAM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToma, THOPUIM3AIUs
aTOMHBIX OpOWTaneil, MOH, MOJEKyJla, BaJE€HTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi peméTKka, XUMUYECKas PEaklusi, pacTBOP, DJICKTPOIUTHI, HEIICKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMAlMs, CTENEeHb JUCCOLMAlMK, BOJOPOJHBIM  IOKa3aTelb,
OKHUCJIUTEJb, BOCCTAHOBUTENb, TEIUIOBOH 3(h(PEKT XMMUUECKON peaklnu, CKOPOCTh XUMHUECKON
peaKiuu, XWMHUYECKOE pPAaBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS DIEKTPOJIMTHUECKOU
auccouranuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpPaHEHHS MacChbl BEIIECTB,
3aKOH COXPAHEHMS M IPEBpAIICHUS YHEPTrUy INPU XUMUUYECKHX PEAKUHUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIHYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEKAIIUe B OCHOBE MOHUMAHUS MPUYMHHOCTA M CHCTEMHOCTHU
XUMUYECKUX SIBJIEHUI; COBPEMEHHBIC TIPEJICTABIICHHS O CTPOCHUH BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HaJAMOJEKYJISIPHOM YpPOBHSX; MPEJICTAaBICHUA O MEXAHM3Max XUMHUYECKHX
peakuuii, TEePMOAMHAMUYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTSX MX MPOTEKAHUS, O
XUMHUYECKOM PAaBHOBECHUH, PACTBOpAX M JUCHEPCHBIX CUCTEMax; (DAKTOJIOrMUYECKUE CBEIECHUS O
CBOMCTBAx, COCTaBe, MOJYYCHUU M O€301aCHOM HCIOJIb30BAaHUU BAKHEHIINX HEOPTaHUYECKUX
BEIIECTB B OBITY W MPAKTHYECKOW MESITENLHOCTH 4YeNOBEKa, OOUIMX HAayYHBIX MPHUHIUIIAX
XUMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHU: BBIABIISITH XapaKTEPHbBIC MPU3HAKU MOHATHH, YCTaHABIIUBATh
WX B3aUMOCBS3b, HCIIOJH30BATh COOTBETCTBYIOIIME TMOHSTHS TPU OMHMCAHWH HEOPTaHWYECKHUX
BEILECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHUS HCIIOJNB30BaTh XMUMHUYECKYIO CHMBOJHUKY JUISI COCTABIICHUS
dbopMyn BEIIECTB W YypaBHEHUN XHMHYECKUX PEAKIMi, CHCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbIE Ha3BAHHS OT/ICIBHBIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUS ONPEIENSITh BAIEHTHOCTh U CTENIEHh OKUCIICHUSI XUMHUECKHUX
AJIEMEHTOB B COEIMHEHMSIX, BUJI XHUMHUYECKOW CBA3M (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTMIECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBHCHUMOCTH CBOWCTB BEIIECTB OT BHIA
XUMHUYECKON CBSI3UM M THUMA KPUCTAJUIMYECKOH pEemeéTKH, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MEXaHU3MbI 00pa30BaHMs KOBAJIIEHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBy, XMMHYECKHE PEaKLUU IO Pa3IMYHBIM MPU3HAKAM (YUCIY U COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY J(PQEeKTy peakiuH, W3MEHEHHUIO CTeNeHEH OKHUCIICHUS JJIEMEHTOB,
00paTHMOCTH, YYacCTHIO KaTalu3aTopa W JIPYTHE); CaMOCTOSTEIbHO BHIOMpPATh OCHOBAaHUS U
KpUTEpUU I KJIacCU(PUKALUN U3y4aeMbIX BEIIECTB U XMMHUUECKHUX PEaKIIHii;



c(OpMUPOBAHHOCTh YMEHHUSI DPACKpbIBaThb CMBICH Mepuoaudeckoro 3akona JI. MW.
MenzeneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JEMEHTOB IepBOro—4erBéproro nepuoaoB llepuommueckoit cucremsr JI.H.
MenpeneeBa, UCIONb3Ysl MOHATHS «IHEPIETUUECKUE YPOBHHUY», «IHEPrEeTHUUECKUE TOTYyPOBHUY,
«S-, p-, d-aToMHBIE OPOUTAIII», KOCHOBHOE M BO30YKIEHHOE YHEPTETUYECKUE COCTOSHHSI aTOMaY,;
OO0BSACHATH 3aKOHOMEPHOCTH MU3MEHEHHS CBOMCTB XMMHUECKHUX 3JIEMEHTOB M UX COEIMHEHUH 10
nepuoaam u rpynnam Ilepuoguueckoit cucremsl [. . MenneneeBa, BaleHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHMI: XapaKTEpHU30BaTh (ONUCHIBATH) O0IIIME XMMUUECKHUE CBOMCTBA
BEILLECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYLIECTBOBAHME TI'E€HETUYECKON CBS3M MEXIY
HEOPraHWYECKUMH BEIIECTBAMM C IOMOILBI0 YPAaBHEHHM COOTBETCTBYIOLIUX XUMHUYECKHUX
peakuui;

c(OpMUPOBAHHOCTh YMEHMS PACKPBIBATh CYIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil MOCPECTBOM COCTaBJICHHSI AJIEKTPOHHOTO OanaHca 3TUX PeakIuil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHHUH; peakiuit
TUAPOJIN3A; PeaKUUil KoMIUIeKcooOpa3oBaHMsl (Ha IMpPUMEPE T'MJIPOKCOKOMIUIEKCOB LIMHKA WU
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuii ¢ y4Y4ETOM HMX DHEPreTHMYECKHX XapaKTEPUCTHUK, XapaKTep H3MEHEHHsI CKOpPOCTHU
XUMHUYECKON peaklMy B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIEHUs
XUMHYECKOI'0 PaBHOBECHS 10/ BIMSHUEM BHEIIHUX Bo3aelcTBuil (mpunuun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepHU30BaTh XMMUYECKHE PEaKLUH, JeKallue B OCHOBE
IOPOMBIIIJICHHOTO MOJMYYeHHUs CEepHOM KHCJIOThI, aMMHaka, OOIlMe HayyHble HPUHLUIIBI
XUMHYECKMX MPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPUMEHEHUSI HEOPraHWYECKUX BEILEeCTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3A;

c(OPMHPOBAHHOCTb BJIa/ICHUS] CUCTEMON 3HaHUI O METOAaxX HAyYHOI'O NIO3HAHUS SBJICHUMN
IPUPOIBI — HAOJIOJEHUE, U3MEPEHNE, MOJIEIMPOBAaHUE, SKCIIEPUMEHT (peabHbII U MBICICHHBII),
UCIIOJIb3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHHsS MpPUMEHSTb OTH 3HAHUS [pHU
HKCIEPUMEHTAJIbHOM HCCIEAOBAHUM BEIIECTB M ISl OOBSCHEHUS XUMHYECKHX SIBICHUH,
MMEIOLINX MECTO B IPUPOJIE, IPAKTHUUECKOH IEATENBHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HH;

c(OPMHPOBAHHOCTh YMEHHSI BBISABIISATH B3aUMOCBSI3b XMMUYECKHX 3HAHUH C MOHATUSAMHU U
NPEJCTaBICHUSIMA  IPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojiee OCO3HAHHOTO
MOHMMAaHUS MaTEPUAILHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS IPOBOJUTH PAcUEThl: C UCIIOJIb30BaHUEM MOHATUI «MaccoBast
JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJISIPHAsI KOHLIEHTPAIIHs»; MAaCChl BEeIlIeCTBA MM 00bEMa rasa 1o
M3BECTHOMY KOJHMYECTBY BEIlECTBA, Macce WM OObEMY OJHOTO M3 YYACTBYIOLIMX B PEaKIUU
BEIIECTB; TEIIOBOTO 3 (pexTa peakuu; 3HaU€HUsI BOJOPOJIHOTO MOKa3aTessi paCTBOPOB KUCIOT U
Hiesioueil ¢ M3BECTHOM CTETNEeHBI0 TUCCONMANMU; Macchl (00BEMa, KONMHYECTBA BEIISCTBA)
IPOAYKTa peakluy, €CJIM OJHO U3 MCXOJIHBIX BELIECTB JAHO B BHUJE PacTBOpa C ONPEAEIEHHOMN
MacCcOBOH /10J1ei pacTBOPEHHOTO BEIIECTBA UM JJAHO B U30BITKE (MMEET MPUMECH ); JOTU BBIXOJA
MPOIYKTa peakuu; 00bEMHBIX OTHOILLIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO TUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIH
HKCIIEPUMEHT (IIPOBEICHUE PEAKLIUHi HOHHOTO OOMEHa, MOATBEPKIEHNE KaUeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BELIECTB C MOMOILBI UHAUKATOPOB,



U3yYeHHE BIUSHMS pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOM peakiuH, pelIeHne
HKCIEPUMEHTAIBHBIX 33/1a4 1o TemMaM «Metamiby u «HemeTamib») ¢ coOM0JeHEeM MpaBUil
Oe3omacHoro oOpaleHus ¢ BEleCTBaMU U J1aOOpaTOPHBIM 00OpYyIOBaHUEM, (OPMYIUPOBATH
LeJlb  MCCIEIOBAaHUA, IMPEACTaBIATh B pa3IMYHOM (QopMe pe3ysbTaThl 3SKCIEPUMEHTA,
AHAJIN3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTh YMEHUU: COOIIONATh MpaBUia MOJIH30BAHUSI XUMUYECKOU MOCYI0U U
71a00paTOpPHBIM 000PYI0BaHNEM, OOPAIIICHNUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIUSMH I10
BBINOJIHEHHIO JIAOOPATOPHBIX XUMHUYECKUX ONBITOB, IKOJIOIMUECKH 11eJI€CO00Pa3HOTr0 MOBEACHUS
B OBITY M TPYIOBOH JEATEIbHOCTH B LEISIX COXPAHEHUS CBOETO 3/10POBbs, OKpY’Karollen
IPUPOJHOM Cpelbl M JOCTHKEHMS €€ YCTOMYMBOIO PAa3BUTHs, OCO3HaBaTb OIIACHOCTH
TOKCHUYECKOr0o JEHCTBUS Ha JKHUBBIE OPIaHU3Mbl ONPEACIEHHBIX HEOPraHMYECKUX BEILECTB,
nmoHuMas cMbIcl nokaszarens I1JIK;

c(OPMHUPOBAHHOCTh YMEHMH: OCYLIECTBIATH LEJICHANPaBICHHBIH IMOMCK XMMHUYECKON
uH(pOpMallMK B pa3jIMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JUTepaTypa, CpelCcTBa
MaccoBoil MH(poOpMmanuu, HHTEpHET W Apyrue), KPUTUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uHpopMalnIo, nepepadarbiBaTh €€ U UCHOJIb30BATh B COOTBETCTBUU C IOCTABICHHON y4ueOHOH
3aJ1auen.
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KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMUM
[TpenmMeT opraHu4YecKo XUMUHU.
1.1 Teopust CTpOEHUS OPraHHUECKUX 8 1 0 https://orgchem.ru/chemi/partl.php
coenuHenuit A. M. bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
I _
2.1 PEACIHBHDIC YIJICBOAOPOART 5 1 2 https://orgchem.ru/chem1/part1.php
AJIKaHBI, [TUKIIOATKAHBI
H :
2.2 CHPEACTILHBIE YTIICBOAOPOAM 14 1 0 https://orgchem.ru/chem1/part1.php
AJIKEHBI, AJIKaJIMEHbI, AJTKUHbI
A
2.3 POMATHHCCIHE YHICBOAOPOID! 8 1 2 https://orgchem.ru/chem1/part1.php
(apensr)
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2.4 PHPOAHBIC HCTORHHIIH 4 0 0 https://orgchem.ru/chem1/part1.php
YIJIEBOJOPOOB M UX TIepepadoTKa
2.5 ["asioreHnpon3BoAHbBIE YTIEBOAOPOIOB 4 1 0
Hroro mo pazneny 35
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyeckKue coeIuHeHUst
3.1 Cruptsl. Denon 11 1 2 https://orgchem.ru/chemi/partl.php
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KapOoHunpHBIC COCTUHEHUS:
3.2 aJIbJCTUIBI M KeTOHBI. KapOoHOBEIE 21 1 2 https://orgchem.ru/chem1/partl.php
KUCJIOThI. CitoxHbIe dpupbl. Kupbl
3.3 YrieBompl 9 1 2
Hroro mo pazaeny 41

Pasznen 4. A30Tc0uepmamne OpraHn4eCcKue COCANHECHUS

4.1 | AMuHBI. AMUHOKUCIIOTEL. benku 12 1 ‘ 2 ‘ https://orgchem.ru/chem1/partl.php
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Pa3pnen S. BeicokoMoOJIeKy I pHbIE COCIUHEHUS

5.1 ‘ BBICOKOMOJIEKYJISIPHBIE COSTUHEHHUS 6 0 ‘ 0 ‘ https://orgchem.ru/chem1/partl.php
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Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u Ilepuoanueckas cucteMa XMMHUYECKUX 9 1 0
anemenToB /I. 1. Menaeneera
12 Ctpoenue BemiecTBa. MHorooopasue 11 1 5
BCIIICCTB
1.3 XHUMHYECKUE PEaKITUU 19 1 2
Wroro mo pazneny 39
Pa3nen 2. Heoprannueckasi xumusi
2.1 Hemeramsr 31 1 3
2.2 Mertaubl 23 1
Hroro no pazneny 94
Paznen 3. Xumus u )Ku3Hb
31 MeTo bl TT03HAHUS B XUMHUH. XUMUS U 9 1 1
KU3Hb
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
i 102 6 10

[NPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer 1 3HaYeHNE OPraHUYECKON
XUMHH, TIPEJICTABICHUE O MHOT000pa3uu
OpPraHUYECKUX COCAMHEHUN

DNEeKTPOHHOE CTPOSHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXKAEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXHOCTH aTOMa
yriepoja

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

XI/IMI/ILIGCKaSI CBs3b B OpFaHI/I‘-IeCKI/IX
coeuHeHUsIX. MexaHnu3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUs OPraHUuYECKUX
coequHenunii A. M. Bytneposa

Buasl uzoMepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE

3¢ (}eKTH B MOJIEKYJIaX OPTaHUYECKUX
COEMHEHMI

[IpencraBnenue o kiaccuukamuu u
cucTeMaTH4YecKas HOMCHKIIATypa
(IUPAC) oprann4eckux BEIIECTB

Knaccudukanus peaxiuii B
OpraHUYEeCKON XUMHUHU




Cucremaruzanuys u 0000LIEHUE 3HAHUM
10 TEME

AJKaHBI: TOMOJIOTHYECKHH psiJl, 001Ias
dbopmyra, HOMEHKJIATypa U U30Mepus,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI

10

11

dusnueckre U XUMHUYECKUE CBOMCTBA
AJIKAaHOB
HaxosxeHue ajakaHoB B PUPOJIE.

Crioco05b1 MOJIYUCHUA U IPUMCHCHUC
aJIKaHOB

12

[uknoankansl: oomas popmya,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XMMHUYECKUX CBOMCTB,
CIOCOOBI MOTYYEHUS U TIPUMEHCHUE

13

14

15

Pemenne pacu€THbIX 3a1a4 Ha
orpezieNieHue MOJIEKYJIIpHOU (HopMyIIbl
OpPraHUYECKOT0 BEIECTBA 110 MACCOBBIM
JI0JISIM aTOMOB 3JIEMEHTOB, BXOALINX B
ero cocras. Cucrematusanus u
0000111eH1E 3HAHUH 110 TeMe

AJKEHBI: TOMOJIOTUYECKHH psJl, o01as
¢dbopMyIa, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrpyKkTypHas ¥ LIUC-TPaHC-U30MEPUs
aJIKCHOB

®u3nyecKue 1 XMMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa




CriocoObI moryueH s U IPUMEHEHUE

16
AJIKEHOB
[TpakTuyeckas padora Ne 1 mo treme

17 "[losyueHne aTUIIEHA U U3YyUEHHUE €TI0
CBOMCTB"
Pemenune pacuéTHbIxX 3a1a4 Ha

18 onpeieJICHUE MOJICKYJIIPHON (OPMYJIbI
OpPTaHUYECKOTO BEIIeCTBA
AnkanueHsl: CONpsKEHHBIE,

19 W30JIMPOBAHHbIE, KyMYJIHMPOBAHHBIE.
OCcoOEeHHOCTH JIEKTPOHHOTO CTPOCHUS

20 XHUMHYECKHE CBOMCTBA CONPSIKEHHBIX
JIMEHOB

21 CriocoObl 1oJIy4eHUs U IPUMEHEHUE
AIIKaICHOB
AJNKHUHBI: TOMOJIOTUYECKUN PsiJI, 001Ias

29 ¢bopmyra, HOMEHKJIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII,
¢u3nueckue cBoiicTBa

23 XHWMHYECKHE CBOWCTBA AJIKUHOB

24 KauecTBeHHBIE peaklii HA TPOMHYIO
CBSI3b

o5 CrniocoObl mosryueHus 1 IpUMEHEHNE
AJIKUHOB

26 Pemienue 3aau: pacy€Tsl 10 ypaBHEHUIO
XUMUYECKON peaKIiuu

97 Cucrematusanus 1 00001IeHHE 3HAHUIT

10 TEMEC




28

29

ApeHBI: TOMOJIOTHUECKUN PsijI, 001as
(dbopMyIia, HOMEHKIIaTypa. DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI
OcH30I1a U TOTyoI1a, UX (U3HIECKUE
CBOMCTBA

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU
3aMEeILCHUS

30

31

32

XHUMHYECKHE CBOMCTBA apPEHOB: PEAKLIUU
MPUCOEINHEHUS, OKHCIIEHUE TOMOJIOTOB
OcH30I1a

Oco0EHHOCTH XUMHYECKUX CBOMCTB
CTUpOJIa

Pemenue pacu€rHnix 3a/1a4 Ha
orpezieNieHue MOJIEKYIIpHOU (HopMyIIbl
OpPraHUYECKOIo BEIIECTBA

33

CriocoObl MoJTy4eHus U IpUMEHEHUe
apeHoB

34

35

['eHeTndecKas CBS3b MEKAY Pa3IMIHBIMU
KJIacCaMH YTJICBOZOPOJIOB

Pacu€rel mo ypaBHEHHSIM XUMHUYECKHX
peakuuii. CucremMaTu3zays u 00001eHe
3HaHUH 110 TeMe

36

[Ipupoansiii ra3. [lomyTHbie HEQTAHBIE
rasbl

37

KameHHbIi1 yrosib v IpoIyKThI €70
nepepadoTKu




38

Hedtb u ciocoOb1 €€ nepepaboTKy.
[TpuMeHeHre TPOTYKTOB NIEpepadOTKU
HedtH

39

40

41

I'eneTnueckas CBA3b MCXKAY pa3jInuHbIMU
KJ1acCaMu yrijiieBoaopo10B

FaJ'IOFCHOHPOI/IBBOI[HI)Ie YIJII€BOAOPOAOB:
SJICKTPOHHOC CTPOCHHUE, pCaKIN1
3aMCIICHUA Irajior¢Ha

JeiicTBue menouei Ha

raJIOTCHIIPOXU3BOAHBIC. BSaHMOHCﬁCTBHe
AUTrajJorcHaJKaHOB C MariHucM 1M IMHKOM

42

Cucremaruzanusa 1 00001IeHIE 3HAHUIT
1o paszzaeiny "Yriaeroaoponasl"

43

44

45

KonTponbhas padota no teme
"Yrinesonpopoast”

IIpenenpHbIE OTHOATOMHBIE CIIUPTBHI:
rOMOJIOTHUYECKHUH psij, obmas ¢popmyna,
CTPOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIATypa, KJaccuukanus,
¢u3nueckue cBoiicTBa

XHMHUYECKHE CBOMCTBA MMpEACIIbHBIX
OOIHOATOMHBIX CIIMPTOB

46

CriocoObl MoJTy4eHus U IPUMEHEHUe
OJTHOATOMHBIX CITUPTOB

47

[IpocTteie a¢upel: HOMEHKIATYpa U
M30MepHsl, 0COOEHHOCTH (PUZNYECKUX U
XUMHYECKHX CBOMCTB




MHoroaTroMHBIE CIIMPTHBI: 3TUJICHTJIMKOJIb

48 Y TJIMLEPUH, UX PU3NUECKHE U
XUMHYECKHE CBOICTBA

49 CriocoObI moryueHus 1 IPUMEHEHNE
MHOTOQTOMHBIX CITUPTOB
@DeHOoI: CTPOCHUE MOJIEKYJIbI,

50 (dbuzmveckue cBoicTBa. TOKCUYHOCTh
¢denona

51 XHUMHYECKUe CBOMCTBA (heHoIa

52 CriocoObl 1oJIy4eHUs U IPUMEHEHUE
¢denona
[IpakTuueckas paborta Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Crupthl 1 peHoTBI"

54 CucremaTu3anus 1 00001IeHNe 3HAHUI
0 TeMe
AJNBIIETHIB M KETOHBI: 3JICKTPOHHOE

55 CTpOE€HHE KapOOHUIIbHOW TPYyTIIbL;
rOMOJIOTHUYECKHE psijibl, 00mias popmyia,
M30MepHsl © HOMEHKJIATypa

56 ANBIIETUIB M KETOHBI: (PH3UYECKUE
CBOWCTBA; PEAKIMH MPUCOCTUHEHUS

57 Peakuu okucieHNs U Ka4eCTBEHHbBIE
PEaKIny abJIeTHI0B U KETOHOB

58 CriocoOblI 1oTyueHus ajabAerHJI0B U

KE€TOHOB




59

OHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS UX
MOJIEKYJI

60

61

62

W3omepust 1 HOMEHKJIATypa KapOOHOBBIX
KHCJIOT, UX (pu3nyecKue CBOMCTBa
XHUMHUYECKUE CBOMCTBA MIPEAEIBbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT
OcobeHHOCTH CBOMCTB MypaBbUHON

KHCIOTB. MHOTOOOpa3ue kKapOOHOBBIX
KHCIIOT

63

OCOOEHHOCTH CBOWCTB: HEMIPEICIbHBIX H
apOMAaTHYECKUX KapOOHOBBIX,
IUKapOOHOBBIX, THIPOKCHKAPOOHOBBIX
kucnot. [IpencraBuTeny BhICIINX
KapOOHOBBIX KHCIIOT

64

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

66

CrniocoObl osryueHus 1 IpUMEHEHNE
KapOOHOBBIX KHUCJIOT

CroxHble 3(upbl: TOMOJIOTHYECKUH P,
ob1mas popmyia, H30MepHs U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

Pemenue pacy€THbIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOM peaKkuu, Ha
oTmpeieJICHUE MOJICKYJIIPHON (OPMYJIBI
OpPraHNYeCcKOro BEIIECTBA




69

[Tpaktuyeckas padora Ne 3. Pemenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Kap6onoBsie kuciaotel. CloKHBIC

a¢upsr"

70

Kupsr: crpoenue, puzndeckue u
XUMUYECKHUE CBOMCTBA (TUAPOITHU3)

71

72

73

OcoOEHHOCTH CBOWCTB JKUPOB,
coJiepKaIIiX OCTaTKU HETPEeAeIbHBIX
KUPHBIX KUCIOT. JKUPHI B IpUpOIe

MEL1a Kak COJIM BBICIIIAX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. [lousTne
O CHHTCTHUUYCCKUX MOIOIIHX CPEACTBAX
(CMC)

['eneTnueckas cBI3b YTJII€EBOAOPOAOB U
KUCJIopoaACOACpKAINX OPraHUYCCKHUX
BCIICCTB

74

Pacuérel o ypaBHEHUSAM XUMUYECKUX
peakuui

75

76

77

CucremaTu3anusa U 000011IeHHE 3HAHUH
110 TEME

OO61mas xapakTepucTUKa YIIEBOIOB U
KiaccuuKalus yriaeBo1oB (MOHO-, 11~ U
MOJIMCaXapHUIbI)

Mounocaxapuabl: GU3MYECKHe CBOMCTBA U
HaxO0JIEHUE B IIPUPOJIE

78

[IpumeHneHue rioKo3bl, €€ 3HaUeHUE B
KHU3HEIESATeIbHOCTH OpraHu3Ma




79

Jlucaxapuibl: caxapo3a, MajJbTo3a U
nakTo3a. HaxoxaeHue B mpupoe u
MPUMEHEHHE IUCAXaPH]IOB

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIeKYJI, (pu3nueckue u
XUMHNYCCKHUC CBOﬁCTBa, INPUMCHCHUC

81

82

[TonsaTne 06 NCKYyCCTBEHHBIX BOJIOKHAX

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIIPEACIICHUC NOJIM BbIXOAa ITPOAYKTA
p€aKuu OT TCOPCTHUYCCKHU BO3ZMOKHOI'O

83

CucreMmatuzanuys u 0000LIEHYE 3HAHUM
0 pasaeny

84

85

86

KonTponbhas padota no teme
"Kucnoponacoaepkaiue opraHu4ecKue
coeIMHEeHUS "

AMUHBL: K1accupUKaIys, CTpPOCHNE
MoJIeKyJ1, obmiast popmyia, usomepus,
HOMEHKJIaTypa M (pu3muecKe CBOMCTBA

XHMHUYECKHE CBOMCTBA aJ'II/I(I)aTI/I‘-IeCKI/IX
AMHWHOB

87

AHWIVH: CTPOCHHE AHWINHA,
0COOECHHOCTH XHMHUYECKHX CBOMCTB
aHWJIMHA

88

89

CriocoObl mosryueHus 1 IpUMEHEHNE
anupaTHIECKUX aMUHOB
AMUHOKHCIIOTBI: HOMEHKJIATypa 1
nu3zomepusi, puznyeckre cBOcCTBa.




OTI[GJIBHBIG MnpeaACTaBUTCIIN O~
AMHWHOKHUCJIOT

90

91

92

XHUMHUYECKHE CBOMCTBA aMHHOKHUCIOT, UX
OMOJIOTHUECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTe3 U TUIPOJIU3 MENTHI0B

benku kak npupoIHbIE TOJTUMEPHI;
CTPYKTYpPBI OCITKOB

XuMHYECKHE CBOMCTBA OEJIKOB

93

94

95

96

97

A30TCoAEpKALIKE TETEPOLMKINYECKUE
COCAHCHUA. HYKJICI/IHOBI)IC KHUCJIOTHBI:
COCTaB, CTPOCHHE M OMOJIOTHYECKAs POJIh

[IpakTuueckas padborta Ne 4. Pemenue
AKCIIEPUMEHTAJIBbHBIX 3314 10 TEME
"A30TCcoieprKalie OpraHndecKue
coequHeHus"

IIpakTryeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Pacrio3HaBaHne OpraHMYeCcKuxX
coeqrHeHnin"

KonrtponbHas pabora no Teme
"A30TcozeprKalIue OpraHndecKue
coequHeHus"

OCHOBHBIE TTOHSTHS XUMHHI
BBICOKOMOJICKYJISIPHBIX CO€OUHEHUHN U
MCTOABbI UX CUHTEC3a —IIOJIMMEPpU3aAIUA U
IOJIMKOHACHCAllUA

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IlacTUKa




99 DOnacToMepbl: HaTypaJIbHbII

CUHTCTHUYCCKHUE KayYyKH. Pesuna

BosokHa: HaTypasbHbIE, HCKYCCTBCHHBIC,
100 cuarernueckue. [Tomumeps 1
CIICIAJIbHOTO HA3HAYCHUS

[IpakTrueckas padota Ne 6. Permenue
101 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1
"Pacrio3HaBaHue IIacTMacc U BOJOKOH"

O000I11IeHIE U CUCTEMATU3AIUS
102 M3Y4YEHHOT'0 MaTepuaa 1o TemMe 1
"BpicOKOMOJIEKYISIpHBIE COETUHEHUS"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara udponbie
wn Tema ypoka Beero Koutpoabnble IIpakTuyeckue ilsyqemm 263:;0]33“3])]{“(3
padoThI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX SJIEP. 1
XuMUdecKkud 31eMeHT. M30Tons!
9 CtpoeHue 3JIeKTPOHHBIX 000JI0U€K aTOMOB, 1
KBaHTOBBIC YMCIa
3 Kiaccudukanus XuMHIeCKiX 3JIEMEHTOB 1
(s-, p-, d-, f-a;memenTshI)
4 Pacnipenenenue 3;eKTpOHOB IO ATOMHBIM 1
opOuTaIIM
DNEeKTPOHHBIE KOH(PHUTYpAIIUKA aTOMOB
) AJIEMEHTOB B OCHOBHOM U BO30YKJIEHHOM 1
COCTOSIHUH
6 DONeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTPOOTPUIIATETEHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 CHCTEMa XMMHUYECKHX 3eMeHToB []. 1. 1
MenneneeBa, CBsI3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1
VMU MPOCTHIX U CIOKHBIX BELIECTB MO
rpyIIaM U nepuoaam




Cucremarusanys 1 00001IeHUE 3HAHUMT 110
TEME

10

Buapr xumudeckoit cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoneKynsipHbIe
B3aNMOICHCTBUSI

11

12

BaneHTHOCTB 1 BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPbI
MOJIEKYJ C UX T€OMETPUYECKUM CTPOECHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUX: COCTAB U HOMCHKIJIATypa

13

BemectBa MoOneKyIsspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTANIMYECKUX PEIIETOK U CBOHWCTBA
BEIIECTB

14

[TonsiTHE O MMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJIIOUIHBIX pacTBOPax

15

16

HcTrHHBIE paCTBOPBI: HACBILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemienue 3a1a4 ¢ UCNOJIB30BaHUEM
MOHATHUH '"MaccoBas 0J1s1 paCTBOPEHHOTO
BewiecTsa', "MosipHas KOHUeHTpanus"

18

Knaccudukamnms 1 HOMeHKIaTypa
HEOPraHWYECKUX BEIIECTB




19

Cucremarusanys 1 00001IeHUE 3HAHUMT 110
TEME

20

KonrponsHas padora o temam "Ctpoenue
aroma. [leproauueckuii 3aKOH U
[Teproandeckasi cucTeMa XUMUYECKUX
anemenToB J[. . Mengeneera", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTs"

21

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU IIPH
XMMHYECKHUX PEaKLHAX

22

23

TernoBbie 3G GEKTH XUMUYECKUX PEAKIIHA.
Tepmoxumuyeckre ypaBHEHHS

Brruucnenus mo YPaBHCHUAM XUMHUYCCKUX
peaKHI/Iﬁ U TCPMOXUMHNYCCKUM YPABHCHUAM

24

CKopocTh XMMHUYECKOH peakuuu, eé
3aBHCUMOCTh OT pa3iHyHbIX (DaKTOPOB.
Karanus n xaTannsatopsl

25

26

27

['oMoreHHbIe ¥ reTeporeHHbIE peakuu

ITpakTuyeckas pabora Ne 1 o teme
"BnusiHue pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKON peakiuun"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHYECKOE PaBHOBECUE

28

[IpakTuueckas pabora Ne 2 o Teme
"BrusHue pa3nuyHbIX GaKTOpOB Ha
M0JIOKEHNE XMMHUYECKOTO paBHOBECHS "




9JI€KTpOJII/ITI/I‘ICCKa$I Jucconuranms.

29 CuuibHBIE U cita0bIe 3JeKTpoIuThl. CTeeHb
JTACCOLIAAIIAN
HNonnoe npousseaenue Boabl. Cpena

30 BOJIHBIX pacTBOPOB. Bogopoausrit
nokazatens (pH) pactBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroniye
B PacTBOpPAax AJIEKTPOJIUTOB
[IpakTrueckas padora Ne 3 o Teme

32 "XHUMHYECKUE PEAKIIUU B PaCTBOPAX
3JIEKTPOJIUTOB"
OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

33 peaknuu. Baxxuen e oOKUCIUTENd U
BOCCTAHOBUTEIHU

34 Meroa 31eKTPOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

35 DIEKTPOIN3 PACTBOPOB U PACILIIABOB
BCIIECTB

36 Pemenne 3a1a4 pa3nuyHbIX TUIIOB

37 Pemenue 3amau pa3nuvHBIX TUIIOB

38 CucreMaru3anus 1 0000IIeHNE 3HAHUI 10
Teme "XuMuueckue peakuun'

39 KonTponbhas pabota no teme
"Xumuueckue peakuun”
ITonoxeHre HEMETAIIOB B

40 [Tepuoanueckoii cucTeMe XUMHUYECKHUX

anemenToB 1. . Menaeneesa u




OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
dusnueckre cBOMCTBAa HEMETAIUIOB

41

42

AmoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u yriiepoaa)
Bomopon: nonydenue, puznueckue u
XUMHYECKUE CBOMCTBA. [ 'uipuIbI

43

["asiorensl: HaXOXJIEHUE B IPUPOJIE,
CHocoObI MOTy4YeHUs, PU3NYECKUE U
XUMHYECKHUE CBOICTBA

44

lManorenoBonoponasl. Baxnenmue
KHCIIOPOJICO/IEPKALLUE COSIUHEHMS
rajloreHoB

45

46

47

JlaGopaTopHble U TPOMBIIIICHHBIS
CTIIOCOOBI TIOTYYCHHUS TaJIOTCHOB.
[IpumeHeHne raJsoreHoB U UX COEAUHEHHI

IIpakTryeckas padota Ne 4. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"T"a;morensr"

Kucnopon: nabopatopusie u
MIPOMBIIIIJICHHBIE CIIOCOOBI MOTYYEeHHUS,
¢bu3nyecKkre 1 XUMUYeCKHe CBONCTBRA.
O3oH. [IpumeHeHme KHCIOpOIa U 030HA

48

OKcuIbl ¥ TEPOKCHUIBI

49

50

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: HaxOXJEHHE B MPUPOJE, CIIOCOOBI
MOJTy4eHUsI, GU3NUECKUE U XUMUIECKHE
CBOMCTBA

51

CepoBoaopo, Cyabpuabt




52

Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI

53

54

55

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 1o Teme "Cepa
U €€ coequueHnsa"

A3OT: HAX0XKJICHHE B MPUPOJIC, CITOCOOBI
MoTy4YeHus1, (U3NIECKUE U XUMUICCKHE
CBOMCTBA. AMMUAK, HUTPUbI

Kucnoponcoaepkaniue cCoeTMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOI KUCJIOTHI

56

[IpumeneHue a30Ta 1 €ro COeIMHEHUM.
A30THBIE y10OpeHus

57

58

59

®ocdop: HaxXOKICHNE B TPUPOJE,
CTIIOCOOBI OTYYCHUs, PU3UIECKUE U
xumudeckue ceorctra. Dochusl u
bochun

Oxcunsl hocdopa, pochopconepxaiine
kucaoThl. Comu pochopHOIt KUCTOTHI
[Ipumenenue ocdopa 1 ero coeTMHEHUH.
docdopHble yroOopeHus

60

[IpaxTnueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIIbHBIX 3a7a4 110 Teme "A30T
u ¢pocdop 1 ux coequHEHUs"

61

62

Yrinepos: HaxoKIeHUE B PUPOJIE,
AJJIOTPOIIHbIE MOAUUKALNHY; (PU3HUECKHE
Y XHMHYECKHE CBOWCTBA, TPUMECHEHUE
Oxcun yriepoaa(ll), okcun yriepona(1V),
yTOJIbHAS KHCIIOTA U €€ CONH




63

Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

Kpemuuii: Hax0xKJIeHUE B IPUPOJIE,

64 CTIOCOOBI OTYYEHHUs, PU3UIECKUE U
XUMHYECKHUE CBOMCTBA

65 Oxkcun kpemuaus(1V), kpeMHHEBast KUCITOTA,
CHJIUKAThI

66 IIpuMeHeHrne KpEMHUS U €70 COCIUHEHUM.
CrekJ10, ero nosry4yeHue, BUAbI CTEKIIa

67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

68 CucremaTu3anus 1 00001IeHUEe 3HAHUH TTO
teme "Hemerasib"

69 KonTponbhas padota no teme
"Hemertamsr"

70 AHanus pe3yiabTaToB KOHTPOJIbHOM
paboThI, KOPPEKIHUS OMINOOK
[Tonoxenue meraiuios B Ilepuoanyeckoit

71 CHCTEeME XUMHUYECKUX HJIEMEHTOB.
OcoO6EeHHOCTH CTPOEHUS IEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

7 O6mue ¢pusznyeckue cBOMCTBa METAIIOB.
[IpuMeHeHre METaIoB B OBITY U TEXHUKE

73 CmnaBsl MetasuioB. Kopposust Metamios

74 Pemenne 3a1a4 pa3nudyHBIX TUIIOB
DNEKTPOXUMHUYECKUI P/l HAPSIKEHUN

75 MeTauioB. O0Iue criocoOb! MOTydYeHus

METAJlJIOB




76

77

78

OO6mmas xapakrepucTuka meramion |A-
rpynmnsl [leppoandeckoi cuctemsl
XUMHYECKUX 3J1eMeHTOB. HaTpuil n kanuii:
noJiyueHue, GU3nYecKue 1 XUMHUIECKHe
CBOMCTBA, MPUMEHEHNE IPOCTHIX BEILIECTB
U UX COeIUHEHUN

O6mas xapaktepuctuka metayioB HA-
rpynnsl [leprpoandeckoi cucTemsl
XUMHYECKUX 3JIeMEHTOB. Maruuii u
KaJbLUi: oTy4YeHue, pusndeckue u
XUMHYECKHE CBOMCTBA, IPUMCHCHHE
MIPOCTBIX BEIIECTB U UX COCTMHCHUMN

JKEcTKOCTh BOIBI U CIOCOOEI €€
YCTpaHEHUS

79

ANOMHUHU: TTOTydeHue, Gu3ndeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE

80

81

82

AmdorepHbIe CBOMCTBA OKCHA U
THIPOKCHU/IA aTIOMUHUS,
TUJIPOKCOKOMITJIEKCHI aTFOMUHUS, UX
MIpUMEHEHNE

Pemenue 3amaq Pa3JINIHbIX TUIIOB

ITpakTryeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"MeTtael INIaBHBIX oArpymnm"

83

OO1m1as xapakTepUCTHKA METAJIOB
no6ounbIx noarpynn (b-rpymnm)
Ileproanueckoi CUCTEMbBI XUMHUYECKUX
JJIEMEHTOB




duznueckre 1 XUMUYECKHE CBOMCTBA

84 XpOMa ¥ €ro COeAMHEHUH, UX IPUMEHEHHE
Baxwuelime coelMHEHN Maprasiia.

85 [lepmaHraHat Kajus, ero OKUCIUTEIbHbIC
CBOMCTBA
PusnyuecKue 1 XUMUYECKUE CBOICTBA

86 xKenes3a u ero coenuHeHui. [lomydenne u
IPUMEHEHHE CIUIaBOB JKelle3a

87 dusnuecKkue U XMMUYECKHEe CBOUCTBA MEAU
U e€ COeJJMHEHUH, UX TPUMEHEHHE
®u3nyecKue U XMMHYECKHE CBOMCTBA

88 [IUHKA U €r0 COeTMHEHHI, NX TIPUMEHEHHE.
I'MaIpOKCOKOMIUIEKCHI LIMHKA
[IpakTuueckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
"MeTtanisl M0OOYHBIX oArpymnm"”

90 Pemienue 3a1a4 pa3InyHbIX THIIOB
O06001eHne U cucTeMaTH3alus

91 U3Y4YEHHOI0 MaTepuaa 1o TeMe
"Meramnsbt"

92 KonTpomnbHas padora o Teme "Metamist"”

93 AHanu3 pe3yiabTaToB KOHTPOJIBHON
paboThI, KOPPEKIHUS OMINOOK
Ponp xumun B obecrieueHuM yCTOWYMBOTO

94 pasBuTus yenoseuecTsa. [lonsrue o
HAYYHBIX METO/AX MCCIIEJOBAHNUS BEILIECTB

95 Hay4nple IpUHIATIBEI OpTaHU3aIIH

XUMHUYCCKOT'O IMTPOU3BOJACTBA.




[TpoMbIeHHbIe CIOCOOBI TOTYYSHUS
Ba)KHEHIIINX BEIIECTB

XUMHUYECKOE 3arps3HEHUE OKPYIKAIOIICH

% Cpelibl ¥ €Tr0 MOCIIECTBUS 1

97 XUMHS U 310pOBbE YEIIOBEKA. 1
JlexapcTBEHHBIE CpelICTBA

98 Xumus mui. Poibs XuMun B 00ecIieueHnu 1
MUIIEBON O€30MacCHOCTH

99 KocMmernueckue u napdroMepHbie 1
cpeacTBa. beiToBas xuMus
XuMust B CTpOUTENLCTBE. BaxkHeitue

100 CTPOUTENbHbIE U KOHCTPYKIIMOHHbBIE 1
Marepuabl

101 XuMUsl B CETBCKOM XO35MCTBE. 1
Opranuueckrie 1 MUHEPAIbHBIE y100peHUs

102 Cucrematusanusa 1 0000IIeHNEe 3HAHUH 110 1
TeMe

OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Xumus, 10 xnace/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3noB A.A., Jlynun
B.B.; mox penakmueii Jlyauna B.B., O01mecTBo ¢ orpaHU4eHHOIN OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBenienuer»

» Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., Jlpo3noB A.A., Jlynun B.B.; non
penakuueit Jlynuna B.B., O0miecTBO ¢ orpaHiueHHON OTBETCTBEHHOCTHIO «[IPODAY;
AxkunonepHoe obmectBo «M3narenscrBo «lIpocsemienne
Kysbmenko H.E., Epemun B. B., Ilonkos B. A. J[n5 MIKOJbHUKOB CTapIIMX KJIACCOB U
NOCTYHAIOUINX B By3bl YueOHoe nocodue. - 4-e uznanue. M.: MznatenbctBo MOCKOBCKOTo
yauBepcureta, 2018 - 472 ¢; win. ISBN 978-5-19-011214-6

H. E. Ky3bmenko, B. B Epemun, B. A. [Tonkos. Hauana xumuun. 18-e uznanue. - M.:

"JlabopaTtopus 3nanuii", 2019, - 704 c.

METOAUYECKHUE MATEPUAJIBI JJ1Sd YUUTEJIA

Mertonuyeckoe nocobue k yueOuuky B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna u ap.
«Xumus. Yriyonerasiid ypoBenby. 10 kimace. - M.: "Ipoda", 2018, 339 c.

Epemun B. B. Meroandeckoe mocooue k yueonnkam B.B. Epemuna, H.E. Ky3smenxko u nip.

«Xumus. Yriyonenusiit yposeub». 10-11km./ B.B. Epemun, A.A. JIpo3nos, 1.B. Bapranosa. —

M.: Jlpoda, 2013; — 154

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://elementy.ru/
Hay4no-monynsipHbIit pOeKT «DJIeMEHTHI O0JIBbIION HayKuy» ((hr3uKa, XUMUs, MaTeMaTHKa,

aCTPOHOMHUS, HAYKH O )KHU3HH, HayKu o 3emiie). HoBocT HayKku, KHUTMH, HAYYHO-TIONYJISIpHbIE



CTaThU, JIEKINHN, SHIUKIONEANN
https://potential.org.ru/

CaiiT HayyHO-TIOMyJIApHOTO XypHana «[lorenuunan». XKypuan nzgaercs ¢ 2011 r. — paznen
«Xumus»

https://www.hij.ru/

CailT HayYHO-TIOMYJIAPHOIO JKypHaJia « XUMHUS U KU3HbY», n3naercs ¢ 1965 r.

https://www.chemnet.ru/rus/elibrary/

OTKpbITast HIEKTPOHHAs OMOIMOTEeKa XUMUYIecKoro opraia «Chemnety, comepxut
AJIEKTPOHHBIE U HHPOPMAIIMOHHBIE MaTEPHAIIBI ISl INKOJIBHUKOB U YUUTENEH, IpKUe
TEMaTHUYECKHE KOJUIEKIIMH BUICOPOJIMKOB U UHTEPAKTUBHBIX 3 D-minrocTpanuit

https://www.chem.msu.ru/rus/olimp/

Wudopmanronasie MaTepuasl 00 omumnuagax: MockoBckoi ropoickoit, Beepoccuiickoii,
MenneneeBckoil, MexayHapogHo!. [TpuBeieHbl 3a1a4 TEOPETUYECKUX U DKCIIEPUMEHTAIbHBIX
TYpOB, OJPOOHBIE PELICHHUS.

https://chem.olymp.mioo.ru

Cucrtema IMCTaHIIMOHHOTO 00y4eHUs!, HalIPaBJIeHHAs B MIEPBYIO OUYEHPEb Ha MOATOTOBKY K
OJIMMITNAJAM BCEX YPOBHEW — OT IIKOJBHBIX 10 MEKIYHApOIHOM. CaliT CONEPIKUT OTPOMHOE
KOJIMYECTBO 3aja4, CrPyIIUPOBAHHBIX 110 TeMaM. [1o BceM OCHOBHBIM pa3zjiejaM XUMHUHU
NPUBE/ICH TEOPETUUECKUI MaTepHall U pa300paHbl PEIICHUs TUIIOBBIX 3a/1a4.

https://olimpiada.ru/activity/76/tasks

ApxuB 3ananuii Beepoccuiickoil KOIbHON OJUMIINA/IBI 10 XUMHUH.

https://www.nanometer.ru/

[TopTan no HanoTexHoiOrUAM. OCHOBHAS LIeJIb — pa3BUTHE 00pa30BaHus B 00JaCTH
HAaHOTEXHOJIOTUN U MOATOTOBKA K MHTEPHET-0JIMMITHAAAM 110 HAHOTEXHOJIOTUSIM.

https://webelements.com/

Hanexnas cnpaBouHast HHPOpMAIUS 0 XUMUYECKUX JIEMEHTaxX U UX CBOMMCTBAM



https://periodictable.ru/

Pacckos3b14HbIN CaliT 0 CBOMCTBaAX XUMUYECKHUX JIEMEHTOB

https://www.cas.org/

Caiit Chemical Abstract Service — camblii aBTOpUTETHBIN HOH(POPMAIIMOHHBIN B MHPE XUMHH

HWHTEPHET pecypc (CalT MIaTHBIN )






