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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 0CBOeHHU (eepanbHOi 00pa30BaTeIbHON MPOTrpaMMbl
cpennero  obmiero  oOpazoBaHus(POIl  COO), mnpencraBiaeHHbIX B DenepalbHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit Denepauuu,
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.).

XumHusi Ha ypoOBHE YIIyOJIEHHOTO M3Y4YEHHs 3aHMMAeT BaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOro o0Opa3oBanus ydammxcs 10-11 xmaccoB. M3yuenue mpeamera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHIUPOBAHHOTO, NPOGUIBLHOIO OOY4YEHHs, MPU3BAHO
oOecrieunTh 0011€00pa30BaATENFHYI0 U OOLIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JIUIS aJJlalTallii UX K OBICTPO MEHSIOIMMCS YCIOBHUAM JKU3HU B COLILYME, a TAK)Ke
JUTSL TIPOJIOJDKEHUST O0y4YeHUsl B OpraHu3alusax MmpodeccuoHanbHOr0 00pa3oBaHUs, B KOTOPBIX
XUMHUS SBISIETCS OJHON M3 IPUOPUTETHBIX AUCLUILIHH.

B mporpaMMe no XuMuM Ha3Hau€HUE IMpeaMeTa «XUMUS» IMO0JydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, CoAepkKaHusl, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOJATOTOBKU BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SIBISIOTCSA CJEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOIi 110 XUMHH (QYHKIIHH:

e WH(POPMAIMOHHO-METOIMYECKAs, peaNn3anus KOTOpPOH oOecreynBaeT MOIyYeHHE
NpPEICTaBICHUs O ILIENAX, COJEepKaHUHU, OOIIel cTpaTeruu OOy4eHus, BOCHUTAHUSA U
pa3BUTHS 00YyYalOIUXCs CPEACTBAMU NpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

e  OpraHM3alMOHHO-TUIAHUPYIOILAs, KOTOpass ~ NIpPEeIyCMaTpUBAeT  OIpe/eeHHE:
OPUHIUIIOB  CTPYKTYPUPOBaHMS M  TOCJIEJOBAaTEIbHOCTH H3Y4YEHHUS y4eOHOTro
MaTepHuaia, KOJUYECTBEHHBIX M KAuyeCTBEHHBIX €ro XapaKTepPUCTHK; IOAXOJO0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JOCTHXKEHUI O00ydYaloIuMxcsi B paMKaX HMTOrOBOM arrecTaluu B (GopMe €IUHOTrO
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Tporpamma asst yriyOinE€HHOTO U3YYEHUS XUMHUH:

e yCTaHaBJIMBAE€T MHBAPUAHTHOE MPEIMETHOE CO/ECpKaHKE, 00s13aTeNbHOE ISl U3YUEHUS
B paMKax OTAENbHBIX  Npoduiei, mnperycMaTpuBaeT  paclpeaeieHue U
CTPYKTYPHUPOBAaHHUE €0 IO KJIACCaM, OCHOBHBIM COZEP>KaTEIbHBIM JIMHUSAM/pazesiaMm
Kypca,

e JTaéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, PEKOMEHIyeMOro JJi U3y4eHUS
OTJIEIbHBIX TEM;

e IpeIaraeT NpUMEpPHYIO MOCIE0BATEIbHOCTh U3YUEHHs y4eOHOro MaTepuaa ¢ yuéToM
JIOTUKH NIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0 HUHTEpPIpeTaluio Lelell W 3a7ad M3ydyeHUs IMpeaMeTa Ha
yrayOa€HHOM ypOBHE C y4€TOM COBPEMEHHBIX HMPHUOPUTETOB B CHUCTEME CPEIHEro
o0riero oOpa3oBaHus, COJAEPKATEINBHON XapaKTEPUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MpPOTrpaMMBbl CpeAHEro oouiero oOpa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAK)KE C YUYETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABaTEIbHbIX JEHCTBUI OO0YyYarolerocss MO OCBOEHHUIO COJCpPKAHUSA
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMMeE 10 XMMHH IIPELyCMOTPEHA IPEEMCTBEHHOCTD
¢ 00y4yeHueM XMMUHU Ha YPOBHE OCHOBHOTO 00I11ero 00pa3zoBaHus. 3a MpeJiellaMu YCTaHOBJIEHHON
IpOrpaMMOil 10 XUMHH 0053aTeNbHOM (MHBApUAHTHOM) COCTaBIIAIOLICH colepkaHus y4eOHOro
npeaMera «XUMuUs» 0cTaércsi BO3MOKHOCTh BHIOOpA €ro BapuaTUBHOW COCTAaBIISIONIEH, KOTOpast
JIOJKHA OMPEIEIISATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBerctBUM ¢ koHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriay0aE€HHOTO ypoBHEH B cuctemMe AuddepeHInpoBaHHOTO 00yUYeHUs Ha
YPOBHE Cpe/iHero o0miero o0pa3oBaHust XUMUS Ha YPOBHE YIIyOJIEHHOTO U3Y4YEHUs HAIPaBJICH Ha
pean3annio NPEeeMCTBEHHOCTH C MTOCJIEAYIOIIKM ITAlOM IOJyYEHUs! XUMUYECKOT0 00pa3oBaHus
B paMKax M3y4Y€HMsI CIELMAIbHBIX €CTECTBEHHO-HAYyUHBIX U XUMHUYECKUX JUCLUIUIMH B By3axX U
OpraHu3alysaX CpeAHero NpoQeccuoHaIbHOro oopa3zoBaHus. B 3Toii cBA3M M3yueHHe IpeaMera
«XuUMUSD» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YTIIyOJIeHHE TEOPETHIECKON 1
NPaKTUYECKOH MOJATOTOBKH OOYYaOUINXCs, BRIOPABUIMX ONpeneiIEHHbIH npoduiab o0ydeHus, B
TOM 4YHCI€ C TEpPCHEeKTUBON IOCIEAYIOUIero IOJyuYeHHs XUMHUYECKOro oOpa3oBaHUs B
opraHuzanusax npodeccuoHanbHOro oopasosanus. Hapsny ¢ atum, B ceere TpeboBanuii @I'OC
COO x mIaHHpyeMBIM pe3yibTaTaM OCBOCHUS (enepanbHO 00pa30BaTENbHOW MPOTrPAMMBI
cpeanero oOmiero oOpa3oBaHMs H3yYEHHE IpenMeTa «XUMHS» OPHEHTUPOBAHO TaKXkKe Ha
peleHre 3a/1a4 BOCIUTAHUS U COLIMATIBHOIO Pa3BUTHs 00ydaroluxcs, Ha (OpMUPOBAHUE Y HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH palMoHAIM3all y4eOHOTo TpyAa U 000OLIEHHBIX
CIIOCOOOB JEATENBHOCTH, UMEIOLINX MEXANCHUIUIMHAPHBINA, HAAIIPEAMETHBIN XapakTep.

CocraBisitolmiuMu  nipeMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOTO WM3Y4YEHHS SBISIOTCS
yriayonénnsle Kypebl — «Opranudeckass XxuMus» U «OOmas 1 Heopranudeckas xumusi». Ilpu
OTIpe/IeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOM OpraHu3alMM COJEpXaHUS ITHX KypCOB B
porpaMMme Mo XUMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yrayOaEHHOTO ypOBHEH U3yUeHUs MpeaMeTa.

OcHoBy cozepxaHusi KypcoB «Opranundeckas xumusi» U «OOmas M HeopraHuyeckas
XUMHS» COCTABISET COBOKYIHOCTh NMPEIMETHBIX 3HAHUNA U YMEHHH, OTHOCAIIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHCTeMa 3HAHUM IOJIydaeT ONpEeel€HHOE TEOpPETHUECKOe
JIOTIOJIHEHHE,  TIO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTh  CYIIECTBEHHO  OonblIUi  00BEM
daxTonoruueckoro mMarepuana. Tak, Ha yriayOJE€HHOM YpOBHE M3y4YeHMs IpeaMera obecredeHa
BO3MOXKHOCTh 3HAUUTEIBHOIO YyBEIMYEHUs O00bEMa 3HAaHUH O XMMHUYECKMX DJIEMEHTaxX U
CBOICTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YIriIyOJeHUs MPEACTaBICHUN O CTPOECHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklMii, pacCMaTpUBAEMBbIX C
TOYKH 3pEHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. V3yueHue nepuoguieckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3upyercsi 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 MeXxaHU3MOoB e€ oOpa3oBaHus. M3yueHue TUIIOB peakuuii JONOIHsIEeTCs (POPMUPOBAHHEM
IpeICTaBICHUNH 00 AINEKTPOXMMUYECKHX IPOIECCax U BJIEKTPOJIM3€ pacIylaBOB UM PacTBOPOB
BellecTB. B Kypce opraHuyeckoil XMMHMHU TPU PACCMOTPEHUU PEAKIUOHHOM CIOCOOHOCTH
COeIMHEHUN yJensercs oco0oe BHUMaHHE BOIpPocaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM
BIIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUi.

Ocoboe 3HayeHHe UMeEeT TO, YTO Ha COJepKaHHWE KypCOB XUMHHM YIIyOJIEHHOTO YPOBHS
U3y4YEHUs AJIs KJIACCOB OIpeIeIEHHOr0 Mpoduiist (M1IaBHBIM 00pa30oM Ha UX CTPYKTYPY U XapakTep



JOTIOTHEHUH K 0011el CUCTeMe MPeIMETHBIX 3HAHNN) OKa3bIBAIOT BIMSIHUE CMEXHbBIE TIPEIMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEIMETa ISl KIACCOB XMMUKO-(PU3NIECKOTO Mpoduist 60bIoe
3HaYeHue OyAyT HMMETh 3JIeMEHTHl y4eOHOro marepuana mo obmeil xumuu. llpu u3yuyenun
npeaMeTa B JaHHOM cliydae akIeHT OyJeT ceflaH Ha OOIIHOCTh METO/0B MO3HAHUS, OOIIHOCTh
3aKOHOB M TEOpUH B XUMHUH U B PU3UKE: aTOMHO-MOJIEKYJIApHas Teopus (MOJIEKyJIIpHas TEOpUs B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHBI TEPMOAMHAMHKH, DSJIEKTPOJIU3a,
NPEJICTAaBICHUS O CTPOCHUH BEILECTB U JAPYTOE.

B 10 e Bpems B coaep:kaHuU MpeaMeTa Ui KIacCOB XUMHUKO-OMOIOrHUecKOoro nmpodus
OonbIIMid yAENbHBIN Bec OyleT MMEeTh OpraHuueckas XuMus. B aTom ciydae mpenocraBisercs
BO3MOXHOCTB J1J1s1 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KJISTKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEPY, TaKHe CTPYKTypHBIC
KOMIIOHEHTBI, KaK JMMUJbL, OEJKH, YIJeBOJAbI, HyKIEHMHOBbIE KHUCIOTHI U npyrue. [Ipu stom
3HAHUS O COCTAaBE M CBOWCTBAxX NpEJCTaBUTENIC OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB
CITy’KaT OCHOBOM U M3YYEHHS CYIIIHOCTH MPOLECCOB (DOTOCHHTE3a, IbIXaHHs, THIEBAPEHUSI.

B mmane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS Hay4YHbIX 3HAHUI U3ydeHue mpeaMera
«Xumusi» Ha yriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SX C Y4eOHBIMU
npeaMeTaMu, BXOSIIMMHU B COCTaB MPEIMETHBIX obnactel « EcTecTBeHHO-HAYYHBIE IPEIMETHD,
«Matemaruka u nHpopMaTuka» 1 «PyCcCKuil sI3bIK U JINTEPATYPay.

[Tpu u3yueHun ydyeOHOro mpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAHHE OCHOB HAayKH XHMHU Kak O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOW JEATEIPHOCTH YeJIOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. PemieHue 3Toi 3agaun Ha yriyOJaEHHOM YPOBHE HM3Yy4EHUS
npeaMeTa MpeArnoiaraeT peajn3aluio TakKuX 1enel, Kak:

e (hopMupOBaHHE NPEACTABICHUN: O MATEPHAIHLHOM E€MHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
MI03HABAEMOCTH SIBIICHUI MTPUPOJIBI, O MECTE XHMHHU B CHCTEME €CTECTBEHHBIX HayK U €€
BeAyllel posin B OOECNeYeHWH YCTOWYMBOIO DPa3BUTHS 4YEJIOBEUYECTBA: B PEIICHUU
npo0JeM 3KOJIOTHYECKOM, YHepreTMyeckoil M MUIEeBO Oe30MacHOCTH, B PAa3BUTHUU
MEIUIIUHBI, CO3/TaHINH HOBBIX MaTE€PHaIOB, HOBBIX HCTOYHHKOB SHEPTHH, B 00€CTIEYCHUN
palMOHAIFHOTO TPUPOJIOTIONB30BaHUsI, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIeH
KYJIbTYpbl YeJIOBeKa, a TaKXKe 3KOJOIMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOJHOM cperie;

e OCBOCHHME CHCTEMBl 3HAHMH, JIEKAIUX B OCHOBE XHUMHUYECKON COCTABISIOLICH
€CTECTBEHHO-HAYYHOU KapTHHBI MUpa: (yHIAMEHTAIBHBIX ITOHITHHN, 3aKOHOB U TEOPUN
XMUMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHHM BEIIECTBA HA Pa3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJICKYJIIPHOM, HaJIMOJEKYJISIPHOM, O TEPMOJMHAMMYECKHX U
KAHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEAKIUH, 0 XUMUIECKOM
PaBHOBECHH, PAcTBOpax M JUCHEPCHBIX CHCTEMax, 00 OOIMWX HAYYHBIX MPHHIUIAX
XHUMHUYECKOTO IIPOU3BO/ICTBA;

e (dopMupoBaHue Yy OOY4YaIOUIMXCS OCO3HAHHOTO IMOHMMAaHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHYECKHX 3HAHWUU Ui OOBSICHEHHS KIIIOYEBBIX HIEH W MpoOiieM
COBPEMEHHOW XUMHH, IS OOBSICHEHHWS W TPOTHO3UPOBAHUS SIBICHHH, WMEIOIINX
€CTeCTBEHHO-HAYYHYIO MPHUPOJYy; TIPaMOTHOIO pEeIIeHUs MpoOiieM, CBS3aHHBIX C
XUMHEH, TPOTHO3MPOBAHMS, aHAIW3a W OLEHKH C MO3MIMH HKOJOTHMUYECKOU



0€30MacHOCTH TOCJIEICTBHI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHHOCTH YEJIOBEKA,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOJICTBOM, HCIIOJIb30BAaHHEM U ITepepabOTKOM BEIIECTB;
yrayOJaeHne TPEICTaBICHU O HAyYHBIX METOJaX II03HAHWS, HEOOXOMMMBIX s
pUOOpETEHUsT YMEHUH OPHUEHTHUPOBATHCSI B MUPE BEUIECTB U OOBSICHEHUS XUMUYECKHUX
SIBJICHHH, UMEIOIIIMX MECTO B IIPUPOJIE, B MPAKTHUUECKON ACATEIHHOCTH U TIOBCETHEBHOM
JKU3HH.

B nmane peanusannu nepBooyYepeHbIX BOCIUTATEIBHBIX U PA3BUBAIONINX (DYHKITHA IIETOCTHON
CUCTEMBI CpeIHEero o01Iero o0pa3zoBaHus MPH U3YUYECHUHU MpeaMeTa « XUMHUA» Ha yriyOaéHHOM
YpOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TaKKe LN U 3a/1a4H, KaK:

BOCIIUTaHHE YOESKAEHHOCTH B TO3HABAEMOCTH SIBJICHUH MPUPOJIBI, YBAXKCHHS K
nporeccy TBOpYECTBA B OOJACTH TEOPETUYECKHX M MPUKIAJHBIX HCCIEIOBAaHUN B
XUMHH, (GOPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYyYEHHWIO M MO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOECHHUS 00I[€UEI0OBEYECKUX [IEHHOCTEH;

pa3sBUTHE  II03HABATENIbHBIX  WHTEPECOB, HHTEIUIEKTYQIbHBIX W TBOPYECKHX
criocoOHocTe oOyuaromuxcs, (OPMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOLIEHUS K
caMoO0Opa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCHEITHON
MpOoPECCHOHAIBHOW U OOIIECTBEHHOUW AESITEIBbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBbIO U MOTPEOHOCTH B 310pOBOM 00pa3e >KU3HU;

dopMHpOBaHHE YMEHMI M HaBBIKOB Pa3yMHOIO HPUPOAOINOIb30BAHUS, Pa3BUTHE
HKOJIOTMYECKON  KyJbTypbl, NPUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIOJIE3HOU
DKOJIOTUYECKOH JECATEIBHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX A HM3yUYEHUS XUMHUU Ha YriIyOJIEeHHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uvaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKO XUMMH.

[lpenmer M 3HAYeHME OPraHUYECKOM XMMMH, TMPEICTaBIEHUE O MHOrooOpa3uu
OPraHUYEeCKUX COCIUHECHUM.

DJEKTPOHHOE CTPOCHHME aToMa YIJIEpojaa: OCHOBHOE W BO30YKIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yTJepoAa. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSX.
Tunsl rubpuau3anuy aTOMHBIX opOuTanel yriaeponaa. MexaHu3mbl 00pa30oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN U JOHOPHO-AKIENITOPHBIN ). THUITBI IepeKpBIBaHMS AaTOMHBIX OpOHTasIei, G- U -
cBs3u. OnuHapHas, ABOWHas M TpoWHas cBs3b. CrocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
opranundeckux seuiects. [lonsTre o cB0O0AHOM panuKaie, Hykieoduie u 3JaeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. DbymiepoBa U coBpeMEHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAUHEHUN.
Monekynsipable ¥ CTPYKTypHbIe (Gopmyibl. CTpyKTypHBIE (DOPMYIJIBI Pa3TUYHBIX BHJIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. lM3omepusa. Buapsl wH3oMepum: CTpyKTypHas,
IPOCTPaHCTBEHHAs. JEKTpOHHBIE 3(P(EKTbl B MOJNEKyIax OpPraHUYECKHX COECIUHEHUMN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o K1accupuKauy opraHudeckux BemiecT. [loHsTHE 0 PYHKIMOHATBHON
rpynne. I'omosnorus. I'omonornueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuaeHuit (IUPAC) u TpuBuaibHbIe Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHocT M KJIacCU(pUKalMsg  OpraHWYecKkux  peakiuil.  OKHUCIUTENbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB U UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB W MaTepualaMud Ha MX OCHOBE, ONBITHI 10 MPEBPAIIECHUIO
OpraHMYECKHUX BEUIECTB IMpH HarpeBaHuu (TUiaBiIeHHe, OOyIIMBaHHME U TOPEHHE),
KOHCTPYUPOBaHUE MOJIEJIEN MOJIEKYJI OPraHU4YECKUX BEIIECTB.

Yraesoaopoasl.

Anxanbl. ['omonoruueckuil psiji aakaHoB, oOmas (GopMyia, HOMEHKIATypa U HU30MEpHUs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP>-THOPHIM3AIMNSA ATOMHBIX
opOuTaneit yriepoja, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.

XVMHYEeCKUEe CBOWCTBA aJIKAaHOB: PEaKLUU 3aMEIIeHMs], N30MEpU3aLIH, JErUIpUPOBaHMUS,
LIUKIU3aluy, THpOJIU3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUUi
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupojie. CriocoObl OMyueHus: U IPUMEHEHHE aJIKaHOB.

[uxnoankanel. O0mas Gopmyna, HOMEHKIAaTypa u uzoMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOWCTB MabIX (IMKJIONPOMNAH, NMKJIOOYyTaH) M OOBIYHBIX (LIMKIJIONEHTaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrlocOOBI MOTyYeHHs U PUMEHEHHUE IUKII0ATKaHOB.

Ankensl. 'omonorudeckuii psij alkeHoB, 001as popMyiia, HOMEHKIATypa. DIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKyJ AalKeHOB, SP’-TMOpHAM3aIMsA aTOMHEIX opOuTaneii
yriaepojaa, 6- U n-cBa3u. CTPyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) usomepus. dOusznyeckue
CBOMICTBA aJKEHOB. XHMMHYECKHE CBOMCTBA: DPEAKLUH IPUCOCAUHEHMS, 3aMEIIECHHUA B 0O-
MIOJIOXKEHUE TPU JBOWHON CBS3M, NOJMMeEpU3anuu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBs3b. CIIOCOOBI NOTYYEHUS U IPUMEHEHHE AIKEHOB.



Ankamuensl.  Kimaccudukamuss — ankaaueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoeartule). OCOOEHHOCTHU 3JIEKTPOHHOTO CTPOCHUS U XUMUUYECKUX CBOMCTB CONMPSKEHHBIX
mueHoB, 1,2- u 14-npucoenunenue. [lommmepusanus conpsoKEHHBIX aueHOB. CrocoObl
MOJTyYEHUs U PUMEHEHHE aJIKaJUeHOB.

AnkuHbl. ['oMoJOrH4ecKkuil psii ankuHOB, obOmas Gopmysa, HOMEHKIATypa U MU30MEpHs.
DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ AJIKHMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOEANHEHUS, JUMEPU3allMu U TPUMEpHU3aluu, okuciaeHus. KucioTHble cBONWCTBA aIKMHOB,
MMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peaKIM Ha TPOilHYIO CBs3b. CrocoObI
MOJIyYEHUSI U IPUMEHEHUE AIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). I'omomornyeckuit psix apeHos, oomas popmya,
HOMEHKJIaTypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH301a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3oua. [IpencraBienue 06 OpueHTUPYIOLIEM JeHCTBUY 3aMECTUTETICH B
OCH30JILHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PAIUKAIOB, KapOOKCHIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKUX CBOMICTB CTHpOIIA.
[Tonmumepusanus cruposa. CrnocoObl MoIy4eHNs U IPUMEHEHUE apOMAaTUYECKUX YTIIEBOIOPOIOB.

[Mpuponnstii ra3. [lomyTable HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenune. KameHHbIH
yIroiib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHA, KaTaTUTHYECKuii), pudopmMuHr, nupoiu3. [Ipogykrel nepepabotku HedTH, HX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['enernyeckas cBsI3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTCHIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amenieHus
rajoreHa Ha TUJPOKCOTPYMIy, HUTPOTPYIIy, UAHOTPYyNIy, aMuHOrpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa wiénoud. BzaumonelicTBue
JTUTAIOTCHAIIKAHOB C MarHueM W HIMHKOM. [IOHSTHE O MEeTa/NIoOpraHWYECKUX COCIUHEHMSIX.
Hcnonp30BaHre TallOTEHIIPOU3BOIHBIX YTJIEBOJOPOIOB B OBITY, TEXHHUKE U TPU CHUHTE3E
OpPraHUYECKUX BELIECTB.

DOKCIEpUMEHTAIbHBIE METOJbl HW3YYEHUS BEHIECTB U HMX TNPEBPAIICHUN: HU3YUCHUE
(U3UYECKUX CBOWMCTB YTJIEBOIOPOIOB (PACTBOPUMOCTD ), KAUECTBEHHBIX PEAKIIUI YTJIEBOIOPOI0B
pa3IMYHBIX KJaccoB (oOeclBeunBaHHWE OpPOMHOW WM MOJHOW BOJBI, pacTBOpa MepMaHTaHaTa
KaJusi, B3aUMOJICHCTBUE alleTUJIeHa C aMMHUaYHBIM pacTBOpOM okcuja cepedpa(l)), kauecTBeHHOE
oOHapy»eHHe YyIiepoJla W BOAOpPOJa B OpPraHMYECKHX BELIECTBAaX, IMOJyY€HUE JTHIEHA U
U3y4YEHHE €ro CBOMCTB, o3HaKomuieHue c koJuteknusmu «Hedte» u «Yromp», ¢ oOpasuamu
JacTMacc, KayuyykOoB W  pPE3UHbI, MOJEIMPOBAHHE  MOJIEKYJ  YyII€BOAOPOJOB U
rajioreHnpPOU3BOAHBIX YTIEBOJAOPOIOB.

Kucaopoacoaep:xauue oprannyeckme coeiMHeHUs.

[IpenenbHple ogHOATOMHBIE CIHUPTHL. CTpoeHHME MOJIEKYN (Ha TpUMEPE METaHoJa |
sTaHona). ['omonmornyeckuit psia, obiias popmyia, H30Mepus, HOMEHKIIATypa U KIAaCCHU(pUKAIIHS.
®u3nyueckue CBOWCTBA MPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CITUPTOB. XMMUYECKHE CBOMCTBA: PEAKIINH 3aMEIICHUS, IeTUAPATAIINH, OKUCIICHUS,
B3aMMOJICHCTBUE C OPTAaHUYECKHUMH W HEOPTaHUYECKUMH KHuclioTaMu. KadecTBeHHas peakius Ha
OJIHOATOMHBIE CHUpTHL. JleiicTBHE 3TaHONA W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYEHUS! U TPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.



[Ipoctrie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OcOOCHHOCTH (PUBNUECKUX U XUMHUYECKUX
CBOMCTB.

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHE U XUMHYECKHE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJACWCTBHE C OPraHUYECKMMH W HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cUpThL. [IpeacraBieHue o MexaHu3Me
peakuuii HyKJIeopuIbHOTO 3aMenienus. JleiicTBre Ha oprann3m yenoBeka. CrocoObl MOTydeHHs
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakiuu Ha QeHon. TokcmuHoCcTh (erona. CrocoObl MOoNMydeHHs W MpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHJbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMoloruyeckue psapl anbIerHJ0B M KETOHOB, oOmias ¢opmyna,
M30MeEpUsl M HOMEHKJarypa. PU3WyYecKue CBOMCTBA ajbJIETUI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KauyeCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE TpefeNibHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTU CTPOEHHS MOJIEKYJI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKJarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
pelebHBIX KAPOOHOBBIX KMCIOT. BOmOpOHbIE CBSI3U MEXKIY MOJIEKYJIaMU KapOOHOBBIX KHUCIOT.
XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peaklus STepUUKAINK, PEaKIUU C ydacTHEM
YIJIEBOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCIOTHL. [loHsTHE O
IIPOU3BOJIHBIX KapOOHOBBIX KHUCIIOT — CJIOXKHBIX 3dupax. MHoroobpasue kapOOHOBBIX KHCIIOT.
OCOo0eHHOCTH CBOMCTB HENMpPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIJIOT, TUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAasi, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KUCIOThl. CrocoObl
MOJTy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. ['omonornueckuit psa, obmas Gopmyia, H30MepUsi 1 HOMEHKJIATYpa.
duznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpele.

Kupsl. Ctpoenue, ¢puznueckne U XMMHYECKHE CBOICTBA XHUPOB: TUIPOJIU3 B KUCION U
nienouHoi cpeae. OcCOOEHHOCTH CBOWCTB KUPOB, COJAEPKAIINX OCTATKH HEMPEAETbHBIX KUPHBIX
KHucToT. JKuphl B mpupoe.

MBb11a Kak coM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AM- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (pPyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpuOo3a.
®uznyecKue CBOMCTBA U HAXOKAEHHUE B Ipupoae. PoTocuHTE3. XMMUYECKHE CBOMCTBA IITHOKO3bI:
PEAKIMHU C YYaCTHEM CIIUPTOBBIX U aJIbJECTHIHOM TPy, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOsKEHHE.
[TprmeHeHue TII0KO03bl, €€ 3HaUCHHE B KU3HEEATEIbHOCTH opranuimMa. Jlucaxapuasl: caxaposa,
ManbTO3a M JakTo3a. BoccTaHaBnuBaromme U HEBOCCTaHABIMBAIOLINE Aucaxapubl. ['naponus
nucaxapuioB. HaxoxaeHue B npupoje U npuMeHenue. llonucaxapuipl: Kpaxmai, TIIMKOTeH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmania, IJIMKOIeHa MW ILeiuiono3bl. dusznueckue
CBOMCTBA KpaxMaja W LEJUI0JI03bl. XUMUYECKHE CBOMCTBA Kpaxmala: TMIpOJIn3, KaueCTBEHHAs
peakiusi ¢ HMOJOM. XHMHYECKHE CBOWCTBAa LEJUIIOJIO3bI: TUAPOJIN3, IMOJIy4eHHe 3(UpoB
1euTr0103bl. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCHEpUMEHTAJIBHBIE METOJbl M3YyUYEHUS BELIECTB U HUX IPEBPALLEHUI: PacCTBOPUMOCTH
pa3IMYHbIX CHUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM, OKUCIIEHHE 3TUIIOBOTO CIIUPTa



B aJIbJIETHU]l Ha PACKaJIEHHON METHOM IMPOBOJIOKE, OKUCIEHUE STHIIOBOTO CIHUPTa JUXPOMATOM
KaJiis (BO3MOKHO HCIIOJIb30BaHUE BUACOMATEPUAIIOB), KAUECTBEHHBIE PEAKIIMM Ha aJIbJIECTUIBI (C
ruapokcuoM aumammuHcepeOpa(l) w  rumpokcumom  wmemu(ll)), peakuus rimnepwHa
ruapokcuaoM Meau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIOTHI, B3aUMOJICHCTBHE
pactBopa rioko3bl ¢ ruapokcunom menu(ll), BzanMopelicTBue Kpaxmalia ¢ HMOJIOM, pElIeHHE
IKCIIEPUMEHTATBHBIX 3a7a4 1Mo TeMaM «CrupThl U GeHobl», «KapOoHoBbIe KUCIOTHI. CIIOXKHBIS

pUPBD».
A3oTcoepikaniue OpraHnyecKne coeTMHeHNs.
AMHMHBI — OpraHM4eckue MpOHM3BOJHBIE aMMHuaka. Kilaccupukanus aMUHOB:

anmudarruyecKkue U apoMaTHYECKUE; NIEPBUYHBIC, BTOPUUHBIC U TpeTHuHbIe. CTPOCHUE MOJIEKYII,
obmas ¢opMmyiia, u3oMepusi, HOMEHKJIATypa U (PU3UYECKHEe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anu@aTuyecKux aMUHOB: OCHOBHBIE CBOWCTBA, aJKMUJIMPOBAHUE, B3aHMMOJCHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOHN KUCI0TOK. CONM aJIKUIaMMOHHS.

AHWIIMH — TIPE/ICTaBUTENIb aMUHOB apomMaTudeckoro psjaa. Ctpoenue anuwinHa. Bzaumuoe
BIIMSIHUE TPYII aTOMOB B MoJieKyje aHuianHa. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB aHUIIMHA.
KauectBennsle peakunu Ha aHwinH. CrocoObl MOMy4YeHUS U IpUMEHEHUe amupaTHUYeCKHX
amuHoB. [lonydyeHue aHWIMHA U3 HUTPOOEH3071a.

AwmunHokucinotel. Homenknarypa u uzomepusi. OTeabHbIe IPEICTaBUTENN (l-:aMHUHOKHUCIIOT:
TJIMLYH, alaHuH. OU3nYecKre CBOMCTBA aMUHOKHUCIIOT. XMMHYECKHUE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEpPHBIX OPraHUYECKUX COSAMHEHUN, peaKIys MOJIUKOHIEH AN, 00pa30BaHKe MENTUIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U TUAPOJIU3 NENTUIOB.

benku kak npupoaHbie noauMepsl. [lepBudnasi, BropuuHas U TPETUUHAS CTPYKTypa OCJIKOB.
XUMHUYECKUE CBOWCTBA OCITKOB: THAPOIIN3, ACHATYpAIlUs, KAYCCTBCHHBIC PEAKIIMH Ha OCIIKH.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M MX IpPEBpPALICHUN: PaCTBOPEHHUE
0enkoB B BOJIe, AeHATypalus OEIKOB MPH HarpeBaHHUH, [IBETHBIE PEAKIIMH Ha OEJKU, pelieHue
AKCIIEPUMEHTAJIBHBIX 3a7la4 10 TeMaM «A30TCOJIEpKalllie OPraHWYeCKHE COCIUHEHUS» U
«Pacrno3HaBaHie OPraHMYEeCKUX COSTUHEHUI.

BbicokoMosieKyJIsIDHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpPU3AIU, CpPeAHsss MoJieKyisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHNUN — TIOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepnbie MaTepuansl. [InacTtMaccs (MOMUATUIICH, TOTUIPOIHIIEH, TOJIMBUHUIXIOPHUI,
MOJIMCTUPOII, TOIMMETHIMETAKPUIIAT, TOTUKapOOHATHI, HOTUAITUIICHTepedTanar). Y TUIU3anus u
nepepaboTKa IIacTUKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPONPEHOBBIN, U30IIPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HarypangpHBIE (XJIOMOK, MIEPCTh, IMIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmmmeps! cienuanbHOTO Ha3HaueHus (Te(I0H, KeBIap, MJIEKTPOIPOBOISIINE TOTUMEDPHI,
OunopasiaraeMbie TOTUMEPHI).

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHUS! BEIIECTB U WX NMPEBpALICHUN: 03HAKOMIIEHUE C
oOpasaMu TPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAcC, KaydyKOB, peIIeHue
AKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Pacrno3HaBaHue MmaacTMacc U BOJIOKOH.

Pacuérnbie 3a1aun.

Haxoxaenune MoJeKynspHOi GopMyIIbl OPraHUYECKOTO COSTUHEHUS 110 MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHE MOJIEKYJISIPHON (HOpMYIJBI OpraHMYEeCKOro



coeTMHEHMS 10 Macce (00BEMY) TTPOIYKTOB CrOpaHusi, 10 KOJMYECTBY BellecTBa (Macce, 00bEMy)
IPOAYKTOB PEAKIHMU W/HWIM HMCXOJHBIX BEIIECTB, YCTAaHOBJIECHUE CTPYKTypHOW (HOpMYJIbI
OpPraHMYECKOTO BEIECTBA HAa OCHOBE €r0 XUMHUYECKHMX CBOMCTB MJIHM CIIOCOOOB MOJYYECHHS,
orpeziesieHUe JI0JIM BBIXOJa MPOIyKTa PEaKIMU OT TEOPETUUECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXnpeIMeTHBIX CBs3€ll MPU M3y4eHHUU opraHumdeckoi xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTHUIA, TIPUHATHIX B OTJEIbHBIX NPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAyuYHble MOHATHA: SIBJICHHUE, Hay4HbIH (hakT, rumoresa, TEOpHs,
3aKOH, aHaIM3, CUHTE3, Kjaccu(uKaius, HAOMIOJACHHWE, M3MEPEHHE, SKCIIEPUMEHT, MOJIEINb,
MOJIEJTUPOBAHUE.

®usuka: marepusi, aroM, 53JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, IHEPreTHUECKUM
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIECTBa, (PU3UYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

Bbuonorus: kierka, opraHu3M, 3KocucTeMa, ouocdepa, MeTaboIu3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUII NMUTaHUSA, OpoXeHUEe, (OTOCHHTE3, NbIXaHHE, OCNKH,
YTIIEBOJIbI, JKUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMbIe, TOTUIHBO.

TexHONOorHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIHE CPE/ICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBILIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMUYecKuil aneMenT. M3oronsl. CTpoeHHe 3J1eKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBbIE 4YHCIIa. DHEPreTHUYECKHE YpPOBHHU M TOIYPOBHU. ATOMHBIC
opoutanu. Kinaccudukaiys XUMHUECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenesnenue
AJIEKTPOHOB TI0 AaTOMHBIM OpOUTANSIM. DJEKTPOHHBIE KOH(HUTYpalii aTOMOB SJEMEHTOB
MEepPBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30YXJAEHHOM COCTOSHUU, 3JIEKTPOHHBIC
KOH(UTYpaIli HOHOB. DIEKTPOOTPUIIATEIILHOCTD.

Ilepuonnueckuin 3akoH u llepuonnueckas cucreMa XUMUYECKUX odnemeHToB JI.M.
MenneneeBa. CBsi3b nepHoaWYecKOro 3akoHa W [lepmoanyeckoil CHCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XUMHUYECKHX DJIEMEHTOB W O0pa3yeMbIX MMM MPOCTHIX M CIOXKHBIX BEIIECTB MO TPyMHmaMm u
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menzaeneena.

Xumuyeckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAsl, MOHHAs, METaJIMYecKasl.
Mexann3mbl 00pa3oBaHMs KOBAJICHTHOM CBSI3U: OOMEHHBIN U IOHOPHO-aKIIEITOPHBIN. DHEprus u
JnuHa cBsi3U. [lonsipHOCTH, HANPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHbie
cBs31. BonopoaHas cBsA3b. MeXMOIEKyYJISIpHbIE B3AUMOICHCTBHUS.

BajleHTHOCTP W BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYPBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha TpPUMEPE COCIUHEHHH JJIEMEHTOB BTOPOTO
nepuoaa).

[IpeacraBnenre O KOMIUIEKCHBIX coeauHeHUsix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMILJIEKCOOOpa3oBaTeNib, JUTAHABL. 3HAY€HHWE KOMIUIEKCHBIX coenuHeHud. [loHstne o
KOOPJIMHALIMOHHON XMUMUH.



BemectBa MOJEKYISPHOTO M HEMOJEKYISPHOTO CTPOEHUSA. THUIBl KPUCTAIIMYECKUX
pEIETOK (CTPYKTYp) U CBOMCTBA BEILLECTB.

[Tonsitue o nucnepcHbix cuctemax. Mctunneie pactBopsl. [IpeacTaBieHue 0 KOJTOUIHBIX
pactBopax. CrocoObl BbIpaKEHHsI KOHIIGHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJISIpHAas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHaChIEHHBIE  PaCTBOPHI,
pacTBOpuMOCTh. Kpucraimoruaparsl.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTraHMYECKHX BEHICCTB. |pHBUAIBHBIC Ha3BaHUS
OTZIEJIbHBIX NPEJCTABUTEIECH HEOPraHUYECKUX BELIECTB.

Knaccudukanmst XuMHUUeCKUX peakiiii B HEOPraHWYECKOH W OpraHNnYeCKOrd XUMHUHU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUU MPU XUMHUUYECKHUX
peakuusax. TemoBbie 3 (HEKTh XUMUYECKHX peakiuuil. TepMOXUMHUECKUE YPaBHEHHS.

CKopocTbh XUMHUYECKOM peakIiu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHble peakunu. Katanus u kataam3aropsl.

OO0paTtuMbie 1 HEOOpaTHUMEBIE PEAKITNN. XUMUIEeCKOe paBHOBecHe. KOHCTaHTa XUMUYECKOTO
paBHOBecusi. DaKkTOphI, BIMUSIONIME HA TOJOKEHHE XUMHUYECKOTO PaBHOBECHS: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTPALMU BELIECTB, yuyacTByOmUX B peakuuu. [Ipunuun Jle Hlatense.

OnektponauTnueckas auccouuanus. CuipHble U criabble  2yeKTponuThl. CTeneHb
nuccormanuu. Cpega BOIHBIX PacTBOPOB: KUCIIOTHAsA, HEUTpasibHas, IIejIo4YHas. BomopoaHslii
nokazarens (PH) pactBopa. ['maponus coneii. Peakiim nonnoro ooMeHa.

OKHMCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTAaHOBUTEIN. METO1 3JIEKTPOHHOTO Oajianca. DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHHUI: pa3lioKeHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBHM KaTalM3aToOpa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TOMOIIBIO
WHIUKATOPOB, U3YUYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemeraiuioB B llepuommueckoit cucremMe xuMuueckux sneMeHToB J[.H.
MeHnneneeBa U OCOOCHHOCTH CTpO€HHUS HX aroMoB. (DU3MYECKHE CBOWMCTBA HEMETAJUIOB.
AnnoTponusi HEeMETauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bogopon. Ilonyuenue, gusndeckiue U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOTUIMBHBIE 371€EMEHTHI.

["anmorensl. HaxoxneHue B mpupoje, CrocoObl MONydeHUs, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOIOpOBl. BakHelme KHCIOPOACOAEpIKAINE COCIUHEHUS TaJOreHOB.
JlabopaTopHbIe U MPOMBIIITIEHHBIE CIIOCOOBI TOTYYEHHS TaoreHoB. [IprMeHeHre rajloreHoB 1 UX
COEMHECHUM.

Kucnopon, o3oH. JlabopaTtopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOJTYYEHHUS KHCIOPOJaA.
DuU3nYECKUEe U XUMUYECKHE CBOMCTBA M TPUMEHEHUE KUCIOpoAa U 030HA. OKCUJIBI U IEPOKCHUJIBI.

Cepa. Haxoxnenwe B MpUpOJE, CIOCOOBI MONYyYEHHUs, (U3MUECKUEe U XUMHUYECKHE
cBoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okcun cepei(V1). Cepuucras u cepHas
KHCJIOTHI M uXx comu. OCOOCHHOCTH CBOWMCTB CEpHOW KHCIOTHL. I[IpuMeHeHue cepsl U €&
COCTUHEHUN.

A3zor. Haxoxnenue B Tpupojie, CHOcOObl MONMydeHHs, (U3MYeCKHe U XUMHYECKHE
cBOMcCTBAa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.



OcoOeHHOCTH CBOWCTB a30THOM KHCIOTHL [IprMeHEHHEe a30Ta W €ro COeIUHEHHH. A30THBIC
yI0OpEHUSI.

®ochop. Haxoxaenwe B mpupojie, crocoObl MoiydeHusi, GU3MUECKUE U XHUMHYECKUE
cBorictBa. @ochuast u pochun. Oxcuanl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coequHeHui. ocopHbie y100peHHUS.

Yrinepon, HaxoxJaeHHWE B Tpupoje. AimorponHble Momudukanuu. dusmdeckne u
XUMHUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaom. Oxcun yriaepona(ll), okcua
yriepona(lV), yronpHas kucinora u €€ coyid. AKTUBUPOBAHHBIN yTojb, aacopouus. ysiepeHsl,
rpadeH, yriepoaHsie HAaHOTpYyOKu. [IprMeHeHre NPOCThIX BEIIEeCTB, 00Pa30BaHHBIX YIIIEPOJIOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxxaenue B mpupope, crocoObl MOIydeHus, (Gu3ndeckne U XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHHUeBas KUCIIOTa, CUIMKAThL. [IprMeHeHrne KpeMHUsS U ero
coenuHeHuil. CTEKIIO, ero MoJy4eHue, BUIbl CTEKIIA.

[Tonoxenue meramuioB B [leproanyueckoit cucreMe XUMHUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI049eK aTOMOB MeTayu1oB. O0mue Gpu3nuecKkue CBOMCTBAa METAIJIOB.
[TpumeneHue MeTaisioB B ObITY U TexHUKe. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUYECKUM psii HanpshKeHU MeTamioB. O0Iue criocoObl MOTy4YeHUs METaIOB:
TUAPOMETAJUTYPTHsl, MTUPOMETAIUTYPTHUS, dIEKTpOMeTAITyprusi. [IoHsiTHE 0 KOPPO3UU METAJLIOB.
Crioco0pb!I 3a1UTH OT KOPPO3UH.

O6mas xapakrepuctuka metamioB |A-rpynmel [leprognueckoit cUCTEMbl XUMUYECKHX
sneMeHToB. HaTpuii u xanwmii: moixydyeHue, GuU3ndeckue U XMMHUYECKHE CBOWCTBA, MIPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCAMHEHUH.

O6mas xapakrepuctuka MetaioB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
aIIeMeHTOB. Maruuii U KanbpIuii: monyueHue, pusndeckne 1 XMMHUYECKHe CBOMCTBA, TPUMEHEHNE
MPOCTHIX BEIIECTB U X coenHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMUHUH: TIOMy4YeHue, (PU3MYecKne U XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIIIECTBA M €ro coeAuHeHud. AMQoTepHBIE CBOWCTBA OKCHUJAa M THUIPOKCHIA ATIOMUHMUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OO0mass xapakTepucTuka MeTauioB mNoOouHbix moarpymm (b-rpymm) Ilepuomudeckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

®dusnueckue 1 XMMUUYECKHE CBOMCTBA XpoMa U ero coeAnHeHur. OKCUIBI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsel U quUXpoMaTthl, UX OKUCIHUTEIbHBIE CBOMCTBA.
[TonyuyeHue u npuMEeHEHUE Xpoma.

du3nyeckue M XUMHYECKHME CBOWMCTBA MapraHia M €ro CoeauHEeHud. Baxueiimme
coenunenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranuna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHE CBOMCTBA XKelle3a U ero coeguHeHui. OKCUabl, THAPOKCUIBI U
commm xkene3a(ll) u xeneza(lll). [lomydenne n mpuMeHEeHHE KeTe3a U €ro CIIABOB.

Du3nyecKnue U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHui. [lonydenne nu npumMeHeHne
MeIU U €€ COCIUHEHUM.

[{uuk: monyueHue, GU3NYECKUE U XUMUYECKHE CBOICTBA. AM(OTEpHBIE CBOWCTBA OKCHIA
Y THAPOKCHU/IA ITMHKA, TUAPOKCOKOMIUICKCHI IMHKA. [[puMeHeHne ITMHKA U ero COeAMHEHUH.

DKCIepUMEHTATbHBIE METOIbI N3YUEHHUS BEIIECTB U UX MPEBPAIICHUI: H3yYeHHE 00pa3I0B
HEMETAIJIOB, TOpeHue cephl, docdopa, xKelneza, MarHusg B KUCIOPOJE, M3YUCHHE KOJIIEKIIUU
«MeTaipl ¥ CIUIaBbDY, B3aUMOJACHCTBUE LIENIOYHBIX U IIETOYHO3EMENIbHBIX METANIOB C BOJIOM
(BO3MOYHO HCITOJIb30BaHKE BUJICOMATEPHUAIIOB), B3aUMO/ICIICTBHIE IMHKA U XKelle3a C PACTBOPAMHU



KHCJIOT U IIEJIOYEH, KAYECTBEHHBIE PEAKIIMN HAa HEOPTaHWYECKUE aHMOHBI, KATHOH BOAOPOA U
KaTHOHBI METAJUIOB, B3aUMOJCHCTBHE TMAPOKCUI0B AIFOMUHUSA U [IMHKA C paCTBOPaMH KHUCIIOT U
11eJI0ueH, pelIeHIE SKCIIEPUMEHTAIbHBIX 3aa4 110 TeMaM «['anorensn», «Cepa u €€ coeAMHEHUSD,
«A30T U Qochop U UX CoeqUHEHUs», «MeTauibl TIaBHBIX NOArpynm», «Meramisl MoOOYHbIX
HOATPYIID.

XuMus H )KU3Hb.

Posib xumMuu B oOecrieueHHH yCTOMYMBOTO Pa3BUTHUs deioBedecTBa. [IoHATHE O Hay4YHBIX
METOJlaX [MO3HAaHU U METOJ0JIOTMH Hay4YHOT O HccaenoBanusa. Hayunple IpUHIMIIBI OpraHu3alnuu
XUMHUYECKOI0 NMPOou3BOACTBa. IIpoMbllieHHbIE CIOCOOB! MMOJIyYeHHs] BaXKHEHIINX BEIIeCTB (Ha
npruMepe MPOU3BOJACTBA aMMMAaKa, CEPHOM KHUCIOTHI, MeTaHoia). IIpombllieHHbIe CITOCOObI
MOJIyYEHUSI METAJUIOB M CIUIaBOB. XHUMHUYECKOE 3arpsA3HECHUE OKPYXKAIOIIEH CpeIbl U €ro
nociencTsus. Posib Xxumun B o0ecrieueHuH SHepreTH4ecKoi 6e30MacHOCTH.

XuMus U 370poBbe 4YelloBeKa. JlekapcTBeHHble cpencTtBa. [IpaBuia wHcnosb30BaHMA
JIEKapCTBEHHBIX IIpenapaToB. Poib XuMUM B pa3BUTUU MEIULIUHBI.

XYMHS UM OCHOBHBIE KOMIIOHEHTHI, UIEBbIE 100aBKU. Poiab XxuMuun B obecnieueHun
MUILEBOH O€30MaCHOCTH.

Kocmernueckue u mapgromepnsle cpenctBa. beitoBas xumus. IIpaBuna 6Ge3omacHoro
MCIIOJIb30BaHUs IPENapaToB ObITOBOW XMMHU B IOBCEIHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

Xumus B celbCKoM Xxo3siiicTBe. OpraHndeckrue 1 MUHepaibHble y100peHuUs.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTEPHUAIIBbL, KPACKH, CTEKIIO, KepaMHKa. Marepuaiibl aJis
ANeKTpOoHMKU. HanoTexHONMOrNu.

Pacuérnsle 3agaun.

Pacuétsl: Macchl BeliecTBa MM 00bEMa Ia30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wwikn 00bEMY OJHOTO M3 YYacTBYIOIIMX B pEakIUM BeIIEeCTB, Macchl (00bEéMa, KoJMYecTBa
BEIIECTBa) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BELIECTB HMMEeT NpHUMECH, Macchl (00BEMAa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakllMd, €CId OJHO U3 BEUIECTB JIaHO B BUJAE pacTBOpa C
OIpPENENEHHONM MAacCOBOM JOJIEH DPACTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM MU MOJISPHOH
KOHIIEHTPAllUM BEILECTBA B PAacTBOPE, IOJIM BBIXOAA NPOAYKTa PEAKIUH OT TEOPETUYECKU
BO3MOKHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3e MpHU U3yuyeHHH oOIIeld M HeOPraHUYeCKOM XMMUU B
11 xyacce ocyIIecTBISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATH,
TaK U MOHSTUN, IPUHATHIX B OTJEJIBHBIX MIPEIMETaX €CTECTBEHHO-HAYUYHOT'0 IIUKIIA.

OO0mue ecTecTBEHHO-HAayuYHble MOHATHA: SIBJICHHME, Hay4dHbI (akT, rumoresa, TEOpHs,
3aKOH, aHaju3, CHHTE3, KilacCUpUKAIMsI, TIEepPUOAUYHOCTb, HAOMIOJCHHUE, H3MEpEeHHe,
JKCIIEPUMEHT, MOJEIIb, MOACIIUPOBAHUE.

®uznka: marepusi, MUKPOMHpP, MaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJOaKTUBHOCTh, MOJIEKYJa, SHEPreTHUYEeCKH YpPOBEHb, BEIIECTBO, TEJIO0, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, UICANIbHBIN ra3, (U3NYecKue BEIMUUHBI, €IMHUIIBI U3MEPEHHUS,
CKOpOCTb, DHEpI'Us, Macca.

buonorust: knerka, opraHusM, OJKocucTema, Ouochepa, MeTabOIU3M, MaKpo- H
MUKPO3JIEMEHTBI, O€JKH, >KUPBI, YIJI€BOJbI, HYKJIEHMHOBBIE KHUCIOTHL, (EPMEHTbHI, TOPMOHBI,
KPyTrOBOPOT BEILECTB U ITIOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, TOJIE3HbIE HCKOMAeMble, TOIUIUBO, PECYPCHI.



TexHonorus: XMMHUYecKasi MPOMBIIICHHOCTb, METAJUTypIrus, CTPOUTENIbHBIE MaTE€pHUabl,
CENIbCKOXO3SHCTBEHHOE TPOM3BOJCTBO, IMUINEBAs IMPOMBIIUIEHHOCT, (hapMaleBTHUECKas
IIPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenaparos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTe€pHUajIoOB, JIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT HH.

I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[IPOIPAMMELBI 110 XMUMHWHU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM € CHCTEMHO-AEATEIHLHOCTHBIM IOAXOAOM B CTPYKType JHMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS NPEAMETA « XMMUS» Ha YPOBHE CPEHET0 001IeEro 00pa30BaHUs BbIIEICHBI
CIEIyIOIIME  COCTABJIAIOIIME: OCO3HaHME OOyYaroIIMMHCA  POCCUHMCKONW  Ipa)JIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHUIO;
HAIMYME MOTHUBAlMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIOCOOHOCTh  OOYYaromIuxcs
PYKOBOJICTBOBATbCS MPUHATHIMH B OOIIECTBE MpaBWJIaMH U HOPMamH IOBEICHUS; HaIU4He
IIPAaBOCO3HAHUS, SKOJOTHYECKON KYJIBTYpbI; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH KM3HEHHbIE
IUTaHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaXKaloT cPOPMUPOBAHHOCTH
OTIbITa MTO3HABATENBHON U MPAKTUUYECKOM JesTeIbHOCTH 00y4YaloIUXCsl B MPOIECCEe peaan3alun
00pa3oBaTeNbHON AESTEIHHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUSD» OTPaKaroT cPOPMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM JEATENbHOCTH 00y4YalomIuXCsl B MPOIecce peann3aluu
00pa30BaTeNbHON JAEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHUS:

OCO3HaHHA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, YBAXKEHUS K
3aKOHY Y NPABOIOPSAKY;

IIPEJCTABICHUS] O COLMAJIBHBIX HOPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX M IT03HABATENIbHBIX 33124, BHIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH A€ATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEAUI0 OTE€YECTBEHHOM
XUMUH;

YBaXEHUsI K IPOLIECCY TBOpYECTBA B OOJIACTU TEOPUM U MPAKTUYECKOTO IMPUIIOKEHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAyKU €CThb pe3yJibTaT JJIUTENbHbIX HaOIIOJACHUIA,
KPOINOTJIMBBIX dKCIIEPUMEHTAIIBHBIX IOUCKOB, IOCTOSIHHOTO TPpyZa YYEHBIX U IPAKTHKOB;

MHTEpECa M TI03HABATEJIBHBIX MOTHMBOB B IIOJIYYEHHH M IOCIEAYIOIIEM aHalu3e
HMH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OIICHUBATh CUTYALIMH, CBA3aHHBIE C XUMUYECKHMH SBJICHUSMH, U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



FOTOBHOCTH OLICHMBATH CBOE IOBEJCHUWE W IIOCTYNKHM CBOMX TOBAPUUIEH C MO3ULUHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIECICTBUM MMOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOrO0 M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U IICUXUYECKOMY 37I0POBBIO;

cOOUIO/IeHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIEeCTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HH, B TPYAOBOU JEATEIHHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI UHAMBHAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIFOCH;

OCO3HAHUS TOCIICJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHms:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Yy4e€OHO-HMCCIIEIOBATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAaX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUU MPAKTUYECKUX 3aJad COIUAIbHOMN
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQEecCHil pasNTuvyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBHIOOPY UHIUBUIYaJIbHOU TpaeKTOpuu 00pa3zoBaHus, Oy ayieit
npodeccuu u peanusanuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHH, HHTEPECOB U IOTPEOHOCTEH 00IIecTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH 11€71€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOIMUECKHUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUSI BOIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNUS;

AKTUBHOTO HEMNPUSTHS IEHCTBUM, MPUHOCIIINX BPEI OKPYKAIOIIEH MPUPOIHON cpee,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPUATHBIE YKOJOTHYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATh UX;

HaJU4Msl PA3BUTOTO HKOJIOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITA
JEATETLHOCTH  DKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHHsS PYKOBOJICTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U
00IIECTBEHHON IPAKTHUKHY;

MOHWMAaHUSA CHENU(PUKA XMMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIoHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYy KaroIIeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHWH TMPUPOJIHBIX 3aKOHOMEPHOCTEH W
pelieHny nTpobiieM COXpaHEeHUs PUPOIHOTO PaBHOBECHS;

yOSKAEHHOCTH B 0CO00 3HAYMMOCTH XUMHH JJii COBPEMEHHON IUBUIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPaBICHHOCTH M BaXKHON POJM B CO3/IaHUM HOBOM 0aszbl MaTepuaIbHOU
KYJbTYpPbl, B PELICHUH II100ATBbHBIX MPOOJIEM YCTONYMBOIO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOI,



SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCIeYeHN! YCIOBHH YCIIEIIHOTO TPYyAa U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKJOT0 YiIeHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMaHMS CYIIHOCTM METONOB IIO3HAHMI,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHH OKPYXKAIOMIET0 MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHUs JenaTb 000CHOBAaHHbIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LICJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs TPpobiiemM
B PEAJIbHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpEeca K NO3HAHUIO, UCCIIE10BATEIBCKON JESITEIHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHHMIO U camMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHbIX cpepax nmpodeccHoHaNbHON AeITEeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHHM Ha YPOBHE CPEIHErO
o0m1ero o0pa3oBaHUs BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXIUCIUIIMHAPHBIC
(MeXnpeaMeTHbIE) OOlIeHaAYYHbIE TIOHATHS, OTPAXKAIOIIKE LIEITOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(uKy METO/I0B MO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUcTeMa, Hay4yHbId (akT, MPUHLMUI, TUIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeIOBaHNe, HAaOII0IeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHMBEpCalbHble  yueOHble  JeHcTBUS  (TMO3HABaTeNbHbIE,  KOMMYHHKATHBHBIE,
peryisaTuBHBIE), oOecreuuBarouie (QopMUpoBaHUME (PYHKIHMOHAIBHOW TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXCs;

CHOCOOHOCTh  OOYYaloLIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHble AECUCTBUS B IO3HABATEIbHOH U
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU y4E€OHBIMU
MI03HABATENbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMU.

Ilo3naBaTe/ibHBbIC YHMBeEPCAIbHbIE Y4eOHbIe 1eHCTBUS

1) 6a30Bble JJOrMYecKUe AeHCTBUSI:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsATh LeNu JeATeTbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpHU OCBOCHHUU 3HAHUI HpI/IéMBI JIOTUYCCKOI'O MBIINIJICHUS: BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHABIMBAaTh KX B3aMMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHITHS JIsl OOBSICHEHUS OT/IETHHBIX (PAKTOB U SBICHUM;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH TJIA Knaccn(bm(aunn BCIIIECCTB U XUMHUYCCKUX peaKHI/Iﬁ;

YCTaHaBJIMBAThL NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHACMBIMU SABJICHUSAMMU,



CTPOUTB JIOTHUECKUE PACCYkAE€HUS (MHIYKTUBHBIE, JIeTyKTUBHbIC, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B pPaCCMaTPUBAEMBIX SIBJICHUSIX, (HOPMYITUPOBATh BBIBOJBI U
3aKJIF0YEHUS;

IPUMEHATh B IPOLIECCe MO3HAHUS HCIOJIb3YeMble B XMMUU CHMBOJIMYECKHUE (3HAKOBBIE)
MO/JIeJH, IPe0Opa30BbIBATh MOAEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XUMHYECKOM peakiud — TNpUd pPELHIeHUH Y4eOHBIX
[I03HABATEJIbHBIX U TPAKTUYECKUX 3a7a4, IPUMEHITh Ha3BaHHbIEC MOJEIIbHbIE IPEICTaBICHUS AJIs
BBISIBJICHHS XapaKTEPHBIX IIPU3HAKOB U3Y4YacMbIX BEILIECTB U XUMUYECKUX PEAKLU.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUI;

dopMynaHMpoBaTh IENTM M 3aJaud  HMCCIEJOBAHHUSA, HCIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpOBaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUSA M NPOBEACHMS YUYECHHUUECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb O0OOOIIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUYECKOM HCCIIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ nunpopmaumeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHHMKAX HWHPopManuu (HAYYHO-TIOMYJIsipHAsS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbE TOCOOMs, pecypchl HTepHera),
aHaTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHUS, KPHTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(dbopMynMpoBaTh 3ampochl U NPHUMEHSTH pa3jIMuHble METO/Abl IpPU IOHCKE U 0TOOope
uHpopMalnu, HeOOXOAUMOM [T BBIMOJIHEHHS YUeOHbIX 3aJ1au OMpPeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPaTh ONTUMAIbHYIO (OpMY IMpencTaBiIeHHs] HHPOpMAUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHUE);

UCMOJIb30BaTh HAyYHBbIM $3bIK B KayecTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOMH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((U3NYecKue M MaTeMaTHYecKue) 3HAKU U
CUMBOJIBI, hopMyIIbl, aOOpEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIIJHOCTH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

3aJ]aBaTh BOMPOCHI 0 CYIIECTBY 00CYK/1aeMOil TEMBI B X0/1€ AHalIora U/UiH JUCKYCCHH,
BBICKA3bIBaTh UieH, GOPMYIINPOBATH CBOU MPEIOKEHUSI OTHOCUTEIBHO BBITIOTHEHUS
IIPEMIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTAlUEN pe3yJbTaTOB I[03HABATEIBHOW ACSATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEIIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
HKCIIEPUMEHTA, MpPaKTUUYEeCKOH paboThl IO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3zanuyu y4eOHOro MpoekTa, U (POpMyIHpOBaTh BBIBOJBI MO pPE3yJbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMH.



PeryasiTuBHble yHHBepcaJibHble YUeOHbIE 1eCTBHS:

CaMOCTOSITENILHO TJIAHUPOBATh M OCYIIECTBISATH CBOKO IMO3HABATENBHYIO JCSITEIHHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPe HEOOXOIMMOCTH KOPPEKTHPOBATH
npejiaraeMblii alITOPUTM JICHCTBHI TIPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3aJad,
BBIOMpATh Hanbosiee A3h(HEKTUBHBIN CIIOCOO UX pPEIICHUsS C YYETOM MOJYYSHHUST HOBBIX 3HAHUHU O
BCIIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYILECTBIISATH CAMOKOHTPOJIb JCSATEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

NPEJAMETHBIE PE3YJIbTATBI

[IpeamerHbIe pe3yabTaThl OCBOCHHUS MPOrPaMMBI IO XMMHH Ha yriIyOJEHHOM YpOBHE Ha
ypOBHE CcpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEIU(PUYECKHe IS Y4eOHOro mpeaMera
«XuMuUs» HaydyHbIC 3HAHWS, YMEHHUS M CIIOCOOBI JICHCTBUN MO OCBOCHHUIO, MHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHWIA, BUBI ISATSILHOCTH 10 ITOJYYCHUIO HOBOTO 3HAHUS U NMPUMECHEHUIO
3HAHUH B PA3JIMYHBIX YUYEOHBIX CUTYallUsX, & TaKXKe B PEaJbHBIX JKU3HCHHBIX CUTYaIUsX,
CBSI3aHHBIX C XUMHEH. B mporpamme 1o XUMHH MPEAMETHBIE Pe3yIbTaThl IPEICTABICHBI IT0 TOJ1aM
U3YUCHHS.

10 KUIACC

[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTPaXxaroT:

c(OpMUPOBAHHOCTH NPEICTABICHUI: 0 MECTE U 3HAUEHUH OPIraHUYECKON XMMHUU B CUCTEME
€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYCHNN YCTOWYMBOTO PAa3BUTHUS YEIOBEUYECTBA B PEIICHUU
po0JeM 3KO0JIOTMYeCKOM, 3HEPreTUYeCKoi U NUIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIHUIIMHBL,
CO3/IaHMM HOBBIX MAaTEpHUajOB, HOBBIX MCTOYHHMKOB SHEPrMH, B OOECHEUEHHM pallMOHAILHOIO
IPUPOONOIB30BAHMUS, B POPMHUPOBAHUN MUPOBO33PEHUS U O0ILEH KYJIbTYpPhI YETIOBEKa, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIArarolue
HOHSTHUS — XHMUYIECKHIA 3JIEMEHT, aTOM, AP0 H 3JIEKTPOHHAst 000J109Ka aToMa, S-, P-, d-aTOMHbIe
opOuTaNu, OCHOBHOE M BO30YXIEHHOE COCTOSIHUSI aTOMa, TMOpUAM3alMs aTOMHBIX OpOuUTalie,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPHUILATEIILHOCTh, CTENEHb OKUCICHUS, XUMUYECKas
CB$13b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, YITIEpOIHBIN CKeNeT, PyHKIMOHAIbHAS TPpyIa,
panukan, CTPYKTypHble (GopMyibl (pa3BEPHYTbIE, COKpALIEHHbIE, CKEJETHbIE), H30MEpHs
CTPYKTypHasi U MPOCTPAHCTBEHHAs (Fr€oMeTpHUecKasi, ONTUYECKasi), U30MEPbl, TOMOJIOTHYECKUI
pAl, TOMOJIOTH, YIJIEBOJOPOJABI, KHUCIOPOA- M a30TCOACPIKALIUE OPraHUYECKHE COCIHHEHMS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIE COCAUHEHUS; TEOPUH, 3aKOHBI
(mepuoanyeckuii 3akoH J[. . MenzaeneeBa, Teopust CTPOCHUS OpraHUYECKUX BemecTs A. M.
ByTnepoBa, 3aKOH COXpaHEHMs MACChl BEIECTB, 3aKOH COXPAHEHHUs U IPEBPALLECHUS] SHEPTUH ITPU
XUMHYECKHX pPEeaKlUsxX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3bIK XMMHUU, MUPOBO33PEHUECKHE
3HAHMS, JIe)KAIUe B OCHOBE IOHMMAHUSA NMPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHX SIBICHMIA;
IIPEJICTABICHUS] O MEXAaHU3MaxX XMMHMUYECKHUX DPEAKIHUI, TEPMOJANHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3AUMHOM BIIMSIHUM aTOMOB M TPy aTOMOB B MOJIEKYJIAaxX
(MHITyKTUBHBIA 1 Me30MepHbIN 3 dexTsl, opueHTanTsl | u |l pona); dpakronornueckre cBeeHUS
O CBOMCTBax, COCTaBe, MOJIYYEHUH W OE30MaCHOM HCIOJIb30BAHUU BaKHEUIINX OpraHMYEeCKHX
BEIIECTB B OBITY M MPAaKTUYECKOW JAEATENbHOCTH YeJIOBeKa, OOIIMX HAy4YHBIX MPHUHIUIAX
XHUMHUYECKOT'0 IPOU3BOJICTBA (Ha MpUMEpE MPOU3BOJICTBA METaHOIIA, IIEpepabOTKU HePTH);

c(OpMUPOBAHHOCTh YMEHHI: BBISIBIISTH XapaKTEpHbIe MPU3HAKU MOHITHH, YCTAaHABINBAThH
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS IIPU OMMCAHUU COCTABA, CTPOCHUS U
CBOWCTB OPraHUYECKUX COCUHECHUM;



c(hOopMUPOBAHHOCTh YMEHUIA:

MCII0JIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JUISI COCTABJIEHMSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKHUX BEIECTB;

COCTABJISITh YPABHEHUSI XUMUUYECKHUX PEAKLUN U paCKPbIBATh UX CYITHOCTh: OKHCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUH OCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO OajaHca STUX peakiui,
peakiuii MOHHOTO 0OMEHa IMYyTEM COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHIA;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKHUX BEIIECTB Uil WJUIIOCTpAlUU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH: yCTaHABIUBATh NPUHAIEKHOCTh U3YYEHHBIX OPraHMYeCKUX
BEIIIECTB 0 MX COCTaBYy M CTPOSHUIO K ONpPEAeNEHHOMY KJIaCCy/TpyIIe COSTUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHknarype (IUPAC) u mpuBOIUTh TpUBHAJIbHBIC HA3BAHUS
JUTSL OT/IETIbHBIX MPEACTaBUTENEH OpraHndecKuX BeUlecTB (ITHIICH, alleTUJIeH, TOIYOJ, ININLEPHH,
STUJICHIJIUKOJb, PeHo, popmanbaerus, aeraibIeri, aleToH, MypaBbuHasl KUCIO0Ta, YKCYCHAas
KHUCJIOTA, CTEApUHOBAs, OJIEMHOBAas, NAJbMUTHHOBAs KHUCJIOTHI, IVIMLMH, aJlaHWH, MaJlbTo3a,
(bpyKTO3a, aHWINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHE);

c(OpPMUPOBAHHOCTh YMEHHs ONPEACNATh BHJ XUMUYECKOW CBSI3M B OpPraHMYECKHX
coeuHEHUAX (KOBaJCHTHAs U MOHHAS CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKUX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHUS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTb COCTaB, CTPOCHUE, (HU3UYECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH Pa3IMYHbIX KJIACCOB OPTaHUYECKUX BEIIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJIOPOJIOB,
CIHMPTOB, AbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXapHUIOB),
WUTIOCTPUPOBAaTh T'EHETUYECKYIO CBSI3b MEXAY HHMMHM YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKINH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEP)KIaThb Ha KOHKPETHBIX IPHMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYeCKUX COEAMHEHHH OT KpaTHOCTH M THUIA
KOBaJIEHTHOM CBSI3U (O- U T-CBSI3U), B3aUMHOIO BJIUSTHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaxX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroip), CHOCOOBI €ro MepepaboTKU W MPAaKTUYECKOe NPUMEHEHHE
IPOJYKTOB MEPepadOTKHU;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJaxX
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAllMM  MBICIUTEIbHON
NEeSTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
MPUYNHHO-CJIEICTBEHHBIX CBS3€H — /Il U3yUYEHHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUi;

c(OPMHPOBAHHOCTh YMEHUI: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATHIMU U
NpPEJCTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAYYHbIX IpPEAMETOB i Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepuajbHOIO €AMHCTBA MHUpPA, UCIOJIH30BaTh CHCTEMHbIE 3HAHHS IO
OpraHUYECKON XMMHUU AJisi OOBSCHEHUS U NMPOTHO3UPOBAHUS SIBJICHUM, HMEIOLINX €CTECTBEHHO-
Hay4yHYIO0 IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOJUTH PACUYEThl IO XHUMHUYECKUM (opmyram u
YpaBHEHUSM XHMHUYECKUX PEAKIHM C MCIONb30BaHUMEM (DU3MUECKHX BEIWYHMH (Macca, 00bEM



ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl IO HAXOXKJICHUIO XMMHUYECKON (DOpMyIIbl BEIIecTBa MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX JJIEMEHTOB, ITPOYKTaM CTOpPAHUs, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3UIIUN
9KOJIOTHYECKON Oe30MacHOCTH MOCIEACTBUS OBITOBOM W TNPOU3BOJICTBEHHOM JESITENbHOCTU
YeJI0OBEKa, CBSI3aHHOW C IepepadOTKOM BEIECTB, MWCIIOJIb30BAaTh IIOJIyYEHHbIE 3HAaHUSA IS
NPHUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
SKCIIEPUMEHT (ITOJIy4eHHE U U3y4YeHHE CBOMCTB OPraHNYeCKUX BELIECTB, KAUECTBEHHbIE pEaKluu
YTJIEBOIOPOAOB PA3IMUHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPTaHUYECKUX BEILLECTB, PEIICHNE
HKCIEPUMEHTAIBHBIX 33/1a4 110 PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOICHHEM MPaBHIT
0e30omacHOTO OOpallleHHsi ¢ BEIIECTBAMU M JaOOpaTOpHBIM 00OpyAoOBaHHEM, (HOpMYyIHpPOBATH
1eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c¢(OpMUPOBAHHOCTh YMEHUI:

coONroaaTh MpaBWiia IKOJIOTUYECKU IIeIeCO00pa3HOro MOBEIEHUs B OBITY M TPYIOBOU
NESTENIbHOCTH B IIENIAX COXPAHEHHUS CBOErO 370POBBS, OKPY’KAIOLIEH MPUPOAHON cpeabl U
JTOCTHXKCHHS €€ YCTOMYMBOTO Pa3BUTHUS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEHCTBUSI HA *KUBBIE OPTaHU3MBI OIPEACIEHHBIX
OpraHMYECKUX BEIIECTB, HOHUMas cMbIch nokazatens [TJK;

AHAIM3UPOBATh  1EIECOOOPa3HOCTh  NPUMEHEHHS  OpPraHMYeCKHUX  BEIIECTB B
MIPOMBIIIICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUST PUCK-TI0NIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B Pa3IMYHBIX MCTOYHMKAX (HayyHas M y4dyeOHO-HayyHas JHUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmaruu, WHTEepHET W Jpyrue), KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON yueOHOM
3a/1auen.

11 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOSHHS Kypca «O011as 1 HeopraHmueckas XuMHUs» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHNUN: O MaTepHaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBIICHUM MPUPOJIBI, 0 MECTE U 3HAUCHUH XUMHH B CUCTEME €CTECTBEHHBIX HAyK
u e€ ponu B OOECHEUYEeHWH YCTOWYMBOTO PA3BUTHUS, B PEIICHUH MPOOIEM SKOJIOTHYECKOH,
DHEPreTHUECKOM U THIIEeBOM O€30MacHOCTH, B pPa3BUTUM MEIUIIMHBI, CO3/aHUU HOBBIX
MaTepuajioB,  HOBBIX  HMCTOYHHUKOB  DHEPrud, B  OOECIEUCHHH  PAIMOHAIBHOTO
MIPUPOIOTIONB30BaHMS, B GOPMHUPOBAHUH MHUPOBO33PEHHS U OOIIEH KyIbTYPHI YEIOBEKA, & TAKKE
HKOJIOTUYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3710POBBIO U PUPOTHON CpPeIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSTHS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIbI, ANEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aroMHBIe OpOWMTAIM, OCHOBHOE M BO30YXKJIEHHOE COCTOSHHS aToMa, THOPUIM3AIUSL
aTOMHBIX oOpOWTaneil, WOH, MOJEKylia, BaJEHTHOCTh, JJIEKTPOOTPHUIATETFHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJTMYecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi peméTka, XUMHUYECKas PEaKIUs, PacTBOp, SJIEKTPOIHUTHI, HEIICKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] ~ AMCCOIMAINS, CTEeNeHb JWUCCOLMAllMM, BOJOPOIHBIM  IMOKa3aTelb,
OKHUCJIUTEIh, BOCCTAHOBUTENb, TEIUIOBOH d(h(PEKT XMMUUECKON peakinu, CKOPOCTh XHMHUECKON
peaklny, XUMUYECKOE paBHOBECHE; TEOPUHM M 3aKOHBI (TE€OpUsl BIEKTPOJUTUUYECKOU
nyccouuanuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHHMS MacChl BEIIECTB,



3aKOH COXPAHEHMS M IMPEBpAIICHUS HEPIrUy INPH XUMHUYECKHX PEAKLHUAX, 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOLIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUs, JIEXKAIIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTA M CHUCTEMHOCTHU
XUMUYECKHX SIBJIEHUI; COBPEMEHHBIE IIPE/ICTABIICHHS O CTPOCHUU BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HaJAMOJIEKYJSIPHOM YPOBHSX; MPEICTABICHUS O MEXAHU3MaxX XUMHUYECKHX
peakuuii, TEPMOJUHAMUYECKUX W KUHETHYECKUX 3aKOHOMEPHOCTSIX HX MPOTEKAHUS, O
XUMHUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX cHCTEeMaX; (aKTOJIOTUYECKUE CBEACHHS O
CBOICTBaxX, COCTaBe, MOJYYCHUHU U O€30MaCHOM HCIOIb30BAHUM BaXKHEHIIMX HEOPraHMYECKHX
BEUIECTB B OBITY W MPAKTUYECKOW MESITENbHOCTH 4YEJOBEKa, OOUIMX HAayYHBIX MPHUHIMIIAX
XUMHUYECKOTO ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMCHHIA: BBISIBIIATH XapaKTEPHbIC MPU3HAKU MOHITHIA, YCTAHABIINBATh
UX B3aUMOCBS3b, WCIIOJb30BAaTh COOTBETCTBYIOIIME MOHSTHUS NPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX NPEBPALLECHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTABJICHHS
dbopMyn BEHIECTB W YpaBHEHUN XMMHYECKUX PEAKIM, CHCTEMATHYECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBHalIbHbIE Ha3BaHHS OT/IEIBHBIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKIX
AJIEMEHTOB B COCIMHEHUSX, BUJl XUMHUYECKOW CBSI3U (KOBAJCHTHAsl, MOHHAs, METAJLTUYECKas,
BOJIOPOJIHAS ), TUII KPUCTAJUTMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBICHATH 3aBUCUMOCTb CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEImIETKH, OOMEHHBIM U JOHOPHO-aKLETTOPHBIMA
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh yYMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIECTBA IO HUX
COCTaBy, XMMHYECKUE PEAKIMHU MO Pa3JuyHbIM MpHU3HAKaM (YHUCIy U COCTaBYy pearupyroinux
BEIIECTB, TEIJIOBOMY J3(PQEeKTy peakiMu, W3MEHEHHUIO CTeleHEH OKHUCICHUS DSIEMEHTOB,
00paTUMOCTH, y4YacTHUIO KaTajiu3aTopa W JPYTUe); CaMOCTOSATEIbHO BBHIOMpATh OCHOBAHUS W
KPUTEPUU JJI KITaCCU(PUKAIIMHI U3y9IaeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHii;

c(OpMHUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICH Mepuoandeckoro 3akona JI. W.
MenneneeBa W JEMOHCTPHPOBAaTH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTHUYECKYIO (DYHKIINH,

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTepPU30BaTh IJIEKTPOHHOE CTPOEHHWE aTOMOB M MOHOB
XMMHMYECKUX DJIEMEHTOB IepBOro—4erséproro nepuonos Ilepuomnueckoit cucremsr JI.M.
MeneneeBa, UCOB3Ysl MOHATUS «IHEPreTUUYECKHE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHU,
«S-, p-, d-aToMHBIE OPOUTATINY, KOCHOBHOE U BO30YKIEHHOE SHEPTETHUECKUE COCTOSIHHS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHX AJIEMEHTOB U UX COCAMHEHUH IO
nepuoaam u rpynnam Ilepuoamueckoit cucremsl Jl. . MenneneeBa, BaleHTHbIE BO3MOKHOCTH
ATOMOB DJIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIIEKTPOHHBIX 000JI0YEK;

c(hopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHE CBOWCTBA
BEIIIECTB PA3IMYHBIX KIACCOB, TOJTBEPXAATh CYIIECTBOBAHHE TE€HETUYECKOW CBS3U MEKIY
HEOPraHWYECKUMH BEIIECTBAMH C TOMOILBI0 YPAaBHEHHM COOTBETCTBYIOLIUX XUMHUYECKHX
peaxkLuii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPBIBATh CYIIHOCTh: OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
PEeaKIHii TOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OallaHCca 3THX PEAKIUi; peaKIuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUWH; peakiuit
TUAPONIN3a; PEaKIUil KOMILUIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILJIEKCOB IIMHKA U
ATIOMHUHHS);



C(OPMHPOBAHHOCTE yMEHUS OOBICHATH 3aKOHOMEPHOCTH IPOTEKAHUS XHMHUYECKHX
peakuuii ¢ Y4€TOM HX DHEPreTHYECKUX XapaKTEePUCTHK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMHUYECKON PEaKIMU B 3aBUCHUMOCTH OT Pa3IMYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEIICHUs
XMMHUYECKOI'0 paBHOBECHUS 10]] BIMSHUEM BHEIIHUX Bo3aewcTBuil (mpunun Jle [llatense);

c(OPMHPOBAHHOCTb YMEHHs XapaKTepU30BaTh XMMUUYECKHE PEAKLUH, JEeKallue B OCHOBE
NPOMBIIIICHHOTO TOJNYYeHHUsS CEpPHOM KHCJIOTHl, aMMHakKa, OOIIMe Hay4yHble MPHHLUIIBI
XUMHUYECKHX TIPOMU3BOJCTB; LEJIECOOOpPa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
IPOMBIIIJICHHOCTH U B OBITY € TOUYKH 3PEHHSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTD BJIA/ICHUS] CUCTEMON 3HaHUI 0 METOAAX HAY4YHOT'O MO3HAHUS SIBIECHUI
IPUPOIBI — HAOIIOICHUE, U3MEPEHUE, MOJICIMPOBAHUE, SKCIIEPUMEHT (peaIbHbII U MBICIICHHBIH ),
UCTIOJNB3YEeMBIX B €CTECTBCHHBIX HAayKaX, YMEHHS NpPUMEHSITh OTH 3HAHHUA TIpU
9KCHEPUMEHTAJIbHOM HCCIEI0BAaHUM BELIECTB W Ul OOBACHEHMS XUMHUYECKUX SIBIICHUI,
UMEIOIUX MECTO B IPUPOJIE, TPAKTUUECKON AEATEIIbHOCTH YEIOBEKa U B IOBCEHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHSI BBISBIISITH B3aUMOCBSI3b XHMUYECKHX 3HAHUH C MOHATUSAMHU U
NPEJCTAaBICHUAMH JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui 0ojiee OCO3HAaHHOTO
HNOHUMAaHMs MaTepUaIbLHOIO €IMHCTBA MUDA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH PacU&Thl: C UCIIOJIb30BaHUEM MOHATUI «MaccoBast
JI0JIs BELIECTBA B PACTBOPE» M «MOJISIPHASI KOHLIEHTPAIIHS»; MACChI BEIIECTBA MM 00BEMa Ta3a 1mo
M3BECTHOMY KOJIMYECTBY BEUIECTBA, MAacce WIM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEILIECTB; TEIUIOBOIO 3(h(pexTa peakum; 3Ha4UeHUs1 BOAOPOAHOTO [TOKa3aTessl paCTBOPOB KUCIOT U
miejao4ed ¢ M3BECTHOH CTENEHbIO0 JUCCOMaluu; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
IPOJIYKTa PEaKIMH, €CIIM OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJIE PACTBOpA C ONpPENeIEHHON
MaccOBOH /10J1ei paCTBOPEHHOIO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH ); JJOJIU BBIXOJA
IPOAYKTa peakiiu; 00bEMHBIX OTHOLLICHUH T'a30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTh XUMHUYECKUMN
AKCIIEPUMEHT (ITPOBEICHUE PEAKIINi HOHHOTO OOMEHa, MOJITBEPKICHUE KaYeCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEIIECTB, OMpPECNICHHE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO MHIUKATOPOB,
U3yYeHHe BIUSHMS pa3InYHbIX (PAKTOPOB HAa CKOPOCTh XHWMHYECKOM peakiuu, pelieHne
HKCIEPUMEHTANbHBIX 33/1a4 1Mo TemMaM «Metamib» 1 «HeMeTtamiby) ¢ coOM0IeHHeM MpaBuil
Oe3omacHOro odOpalieHus C BellecTBaMM U JabOopaTOpHbIM 000pyAOBaHUEM, (DOPMYIHPOBATH
[eNb  WCCICNOBAHUsS, TPEACTABISATE B PAa3UYHON (QopMe pe3ysnbTaThl OIKCIIEPUMEHTA,
aHaAJM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTh YMEHUI: COOMIOAATh MPaBUia MOJb30BaHUS XMMHUYECKON MOCYJION U
1abopaTOPHBIM 000PYI0BAaHUEM, OOPAILIEHHUS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIUSMU TIO
BBITTOJIHEHHIO JTAOOPATOPHBIX XUMHUECKUX OTBITOB, IKOJIOTHUECKH IIeTIECO00Pa3HOTO TTOBEIACHUS
B OBITY M TPYIOBOH JEATEIBHOCTH B ILEISAX COXPAHEHUS CBOETO 3JI0POBbs, OKpY’Karomien
OPUPOIHON cpeapl M JOCTIKEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh ONACHOCTh
TOKCHYECKOTO JCWCTBUS HA JKHMBBIE OPTraHW3MBI OINMPEICIEHHBIX HEOPTaHWYECKUX BEUIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBIATH IleJICHANpPaBICHHBI IMOMCK XHMUYECKOM
UHPOpPMALlUK B PA3IMYHBIX MCTOYHUKAX (HaydHas WM ydeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoil MH(opmanuu, VHTEpHET W apyrue), KPUTUYECKH aHAIU3UPOBATH XHUMHYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HCI0JIb30BATh B COOTBETCTBUM C MOCTaBICHHON yueOHOU
3aJa4eil.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KoaunvecTBO yacos JJ1eKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kontpoabubie  IIpakTHueckue
n/n NPOrpaMMBsl Bcero o0pa3oBaTeJIbHbIE
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pecypcsl
Paznen 1. TeopeTudyeckue 0OCHOBbBI OPraHUYECKONH XUMMHU
IIpenmet opranuueckoi xumun. Teopust
11 CTPOCHUS OPTAaHUYECKUX CoeAMHEeHUNH A. M 8 brbmorexa [JOK
' p P A S https://m.eds00.ru/d69df650
Bytnepoa
Hroro mo paznemy 8
Paznex 2. YrieBonopoabl
21 IIpenenbHble yraeBoI0pOIbI — alKaHBbI, 5 Bubmuorexa [JOK
' [IMKJIOATKAHBI https://m.edsoo.ru/d69df650
99 HemnpenensHble yriIeBOOPOIBI: AITKEHBI, 14 1 Bu6nuoreka IJOK
' aJIKaJUCHBI, aJIKHHBI https://m.edso0.ru/d69df650
bubmoreka IIOK
2. A
3 POMaTHYECKHE YTIICBOIOPOIBI (ApEHBI) 8 https://m.edsoo.ru/d69df650
54 IIpupoaHble HICTOYHUKHU YTIEBOAOPOIAOB U UX 4 Bu6nuoreka IJOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmuoreka LIOK
2.5 r 4 1
ATOTEHIIPOMSBOILILIE YTIIEBOAOPOAOD https://m.edso00.ru/d69df650
Hroro o pasneny 35
Paznen 3. Kuciopoaconep:kaiiue opranndeckue coeJuHeHUs!
bubmuoreka LIOK
3.1 . O 11 1
Criupret. Geron https://m.edso0.ru/d69df650
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KapOoHunbpHbIC COeIUHEHUS: albACTUIbI 1
bu6mmoreka IJOK

3.2 keToHbl. KapOoHoBBIEe KUCIOTHL. CII0KHBIC 21 1 httos://m.edsoo.ru/d69df650

3¢upsL. XKupst

bubmuoteka LIOK

3.3 YIIeBOTEI 9 1 https://m.edsoo.ru/d69df650

Wroro mo pazneny 41

Paznen 4. A3zoTcoaep:kaiiue opraHudeckue coeTuHeHUs

Bu6nuoreka IJOK

4.1 A LA .b 12 1 2
MUHBL AMIHOKHCTOTBL HEITKH https://m.edso0.ru/d69df650

Hroro mo paznemy 12

Pa3zpen 5. BoicokoMoJieKyIsIpHbIE COeAUHEHUSA

Bu6nmoreka IJOK

1 B 1
5 BICOKOMOJICKYJIIPHBIC COSTMHEHUS 6 httos://m.edsoo.ru/d69df650

HUroro mo paznemy 6

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6
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11 KJIACC

KoaunvecTBO yacon DJIeKTPOHHBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne n/m P Kontposbubie  IIpakTnyeckue (udp )
MPOrpamMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnyeckne 0CHOBBI XUMHUH
Crtpoenue aroma. [lepuoanueckuii 3aKoH
P pHOA bubnunoreka [JOK
11 u Ilepuonnyeckas cucteMa XUMHUECKUX 9
https://m.edsoo.ru/2dd57f24
sanemenToB /. 1. MenneneeBa
Crpoenue BemectBa. MHOrooopasue Bu6mmoreka [IOK
1.2 11 1
BEILIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa LIOK
13 XAMHHCCKHE peakiii 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo pasneny 39
Pa3znen 2. Heopranuyeckasi XumMust
bub6mmoreka [IOK
21 Hemeranis 81 1 3 https://m.edsoo.ru/2dd57f24
bub6mmoreka [IOK
22 Merazet 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paznen 3. Xumus u Ku3Hb
31 Metoabl T03HAaHUS B XUMUU. XUMUA U 9 Bbubnmnorexa [JOK
' KH3Hb https://m.edso0o.ru/2dd57f24
Hroro o pasneny 9
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8
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IHOYPOYHOE IINTAHUPOBAHHME

10 KITIACC
KosmuecTBO yacos
Ne Hara JJIeKTpoHHBbIe HU(POBLIE
n/n Tema ypoka Bcero Kourpospnpie  Ipakruyeckue u3y4yeHusi | 00pa3oBaTelIbHbIE pecypchl
padoTsI padoTbI
IIpenmeT 1 3HaUE€HHE OPraHUYECKON
1 XUMHWH, TIPEJCTABICHUE O 1 Bubmuorexa [JOK
MHOT000pa3uy OPraHUYECKUX https://m.eds00.ru/3686e65
COETMHEHU
DJIEeKTPOHHOE CTPOCHKE aTOMa
5 yriepozaa (OCHOBHOE M BO30YKIEHHOE 1 Bubmuorexa [JOK
cocTosiHus ). BalleHTHBIC BO3MOKHOCTH https://m.edsoo.ru/Oce6fd4c
aToma yriepoaa
XuMmHUecKast CBS3b B OPraHUIECKUX
3 COCTMHECHUSIX. MeXaHU3MBI 1 bubnunoreka [IOK
00pa3oBaHUs KOBAJICHTHOU CBSI3H, https://m.edsoo.ru/8d39f5c8
Croco0BI pa3pbiBa CBs3EH
4 Teopus cTpoeHUs OPraHUIECKUX 1 Bubmmoreka [JOK
coequHennii A. M. bytieposa https://m.eds00.ru/9e595ch8
Bunsl nzomepun: CTpyKTypHas,
5 MIPOCTPAHCTBEHHAS. DIEKTPOHHBIE 1 Bbubnuorexa LIOK
3¢ (}HeKThl B MOJIEKYJIaX OPraHUYECKUX https://m.eds00.ru/b0e61661
COCIMHEHUH
[IpencraBnenue o kaacCU(pUKALMU U
6 cpf)CTeMaanecxaﬂ HOMCHK?;aTypa 1 bubmiorexa [OK
https://m.edsoo.ru/c212dd21
(IUPAC) oprannuecKmnx BEIIECTB
7 Knaccudukanus peakiuii B 1 Bubmoreka [JOK

OpFaHI/IHGCKOﬁ XUMHHA

https://m.edsoo.ru/ba5706aa



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa

Cucremarusanust 1 0000IeHNE

bu6nmoreka IJOK

8 .
3HAHUU MO TEME https://m.edsoo.ru/87a37cab
AJTKaHBI: TOMOJIOTHYECKHI sz, 00IIast
9 (hopMyIia, HOMEHKJIATypa U U30MEPHS, bubmmorexa [IOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOCHHE MOJICKYJT
10 du3nyecKkre 1 XUMUYECKHE CBOMCTBA bubmuoreka LIOK
aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxaenue alnkaHoB B IPHUPOIE.
11 CrrocoOb!I TOTyYeHHS | 1T FI)/Il\feHeHI/Ie bubmmorexa [JOK
Y p https://m.edsoo.ru/259b0a5b
aJIKaHOB
Huknoankansl: o0mias Gopmya,
HOMEHKJIATypa U U30Mepus,
12 0COOEHHOCTH CTPOCHHS W XUMHUICCKUX bubmorexa [JOK
. P https://m.eds00.ru/156730d2
CBOWCTB, CIIOCOOBI MTOTyYeHHS U
MPUMEHECHUE
Perienue pacyéTHbIX 33124 Ha
OIpEJETICHUE MOJIEKYJIIPHOU
OpMYJIbl OPIraHHYECKOrO BEIIECTBA 110
13 ﬁafco}l;HM IfOJ'IﬂM aTOMOB PJICMEHTOB bubmorexa HOK
’ https://m.edsoo.ru/bf84d8eb
BXOJISIIMX B €r0 COCTaB.
Cucremarusanus 1 0000IEHNE
3HAHUH 110 TeMe
AJIKEHBI: TOMOJIOTUYECKHH PsiJl, 001Ias
opMyJia, HOMEHKJIATYpa,
14 S)J'ICFI)(TYOHHOG U1 OCTYEHCTBCHHOG bubmmorexa [TOK
p pOcTh https://m.edsoo.ru/273b0ale
cTpoenne Mosnekys. CTpyKTypHas 1
LUC-TPaHC-N30MEPUS AITKCHOB
15 du3nYecKre 1 XUMUYECKHE CBOMCTRA bubmmoreka IIOK

ankeHoB. [IpaBuino MapkoBHuKOBa

https://m.eds00.ru/21069ccd



https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd

Crroco0bI oy4YeHHs 1 IPUMEHEHE

bu6nmoreka IJOK

16
AJIKCHOB https://m.edso0.ru/665dc058
[Ipaxtraeckas padora Ne 1 mo Teme
17 "ITonmydeHune 3THIEHA U U3YUCHHE €TO bubnmorexa LHOK
. Y " y https://m.eds00.ru/0941eed8
CBOMCTB
Pemenue pacy€THbIX 3a/1a4 HA
18 oIpeaesIeHue MOJIEKYIIIPHOM bubnmorexa LHOK
p yip https://m.edsoo.ru/e9ea9921
(hopMyJIbI OPraHHYECKOTO BEIIECTBA
AJKaJIMeHBI: CONPSKEHHBIC,
19 H30IUPOBAaHHbIE, KYMYIUPOBAaHHLIE buGmnorexa IOK
P » KyMyJHp ) https://m.eds00.ru/04298c0a
OcoOEeHHOCTH AJIEKTPOHHOTO CTPOCHHUSI
20 XUMHUYECKHUE CBOMCTBA COMPSKEHHBIX bubnunoreka [IOK
JIMEHOB https://m.edsoo.ru/e561253d
1 Crioco0bI oy4YeHHs ¥ IPUMEHEHE bubnuorexa LIOK
aJIKaICHOB https://m.edsoo.ru/1aa81660
AJKYHBL: TOMOJIOTHUYIECKHH psifI, 00IIIas
opMyJia, HOMEHKJIATypa,
22 S)J'ICFI)(TYOHHOQ U I OCTYEHCTBCHHOG buGnuorexa IOK
p poctp https://m.edsoo.ru/68b6ccac
CTPOCHHE MOJIEKYJI, PU3NICCKHE
CBOMCTBA
23 XHAMHAYECKHE CBOICTBA aJIKHHOB buGnuorexa ITOK
https://m.eds00.ru/23493a93
24 KadecTtBeHHbIC peakiiuu Ha TPOMHYIO bubnmorexa [IOK
CBSI3b https://m.edsoo.ru/7b1c48da
o5 Crioco0bI Oy4YeHUsI ¥ IPUMEHEHHE bubnmnorexa [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenne 3amaq: pacu€Tsl 1o Bbubnuroreka [IOK
YPaBHEHUIO XUMHUYECKOHN peakiuu https://m.edsoo.ru/5db8e526
97 Cucrematusanus 1 00001eHne

3HAHUHU 110 TEME
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ApEHBI: TOMOJIOTHYECKUN PsiT, 001Iast
(hopMyna, HOMEHKIATypa.

bu6nmoreka IJOK

28 DIEKTPOHHOE U MIPOCTPAHCTBEHHOE
P pocip https://m.edsoo.ru/a92a7094
CTpOEHHE MOJIEKYI OEH30/1a U
TOJyoJ1a, UX (PU3NIEeCKUe CBOMCTBA
29 XuMHU4eCcKue CBOMCTBA apeHOB: bubnuoreka [IOK
peaKIuu 3aMeeHUs https://m.edsoo.ru/a44alaed
XuMHUecKue CBOMCTBA apEHOB:
30 €aKIUHU TPUCOSANHCHNUS, OKHCIICHHE bubmmorexa LIOK
PEAKIIH [ A ’ https://m.edsoo.ru/a44alae4
rOMOJIOroB OeH3071a
31 OCoOCHHOCTH XUMHUYECKHUX CBOHCTB bubnunoreka [IOK
cTupoia https://m.eds00.ru/d5018a54
Pewienue pacu€THeIX 3a1a4 HA
32 OTIpe/IeTICHIE MOJIEKYIIIPHON bubmmorexa LIOK
pel AP https://m.edsoo.ru/53461a2c
(hopMyJIbl OPraHHUYECKOTO BEUIECTBA
33 CriocoObI OTyUYCHHSI ¥ IPUMEHEHHE bubmmorexa [IOK
apeHOB https://m.eds00.ru/6f717d09
I'enernyeckast CBsI3b MEKIY
34 pa3IUYHBIMH KJIACCAMU
YIIIEBOJOPOIOB
Pacuérel 10 ypaBHEHHUSM XUMUYECKUX
35 peakuuil. CuctemaTuzanus u
000011IeHre 3HAHHI TI0 TeMe
36 [pupoxansrii ra3. [lonyTHbe HeQTIHEBIE
rassl
37 KameHHBIH yrosb U IpOIyKTHI €70 Bubmuorexa LIOK
nepepaboTKu https://m.edsoo.ru/69b3398b
Hed1b 1 cioco6s1 e€ nepepaboTky.
Bu6nuoreka IJOK
38 [TpuMeHeHne NpoayKTOB epepaboTKH

HedTH

https://m.edsoo0.ru/21f9de78
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I'eneTnyeckas CBS3b MEXIOY

39 Pa3IUYHBIMH KJIaCCaMH
YTIIEBOJIOPOJIOB
l'anorenonpousBoaHbIE

40 YTIIEBOIOPOJIOB: 3IIEKTPOHHOE bubmmorexa [IOK
CTPOEHUE; PEAKLIUU 3aMELECHUS https://m.edsoo.ru/82b4d759
rajoreHa
eticTBue menoueii Ha

A1 raJIOTeHIIPOU3BO/THEIE.
B3anMozeicTBue IUranoreHaJIKaHoOB C
MaravieM U IIHHKOM

42 CucreMatu3anus ¥ 0000IIeHIE bubmmoreka [JOK
3HaHMUH 1Mo pazgeny "Yrierogopoast"” https://m.edso00.ru/20e89f22

43 Kontponbnas pabora o Teme Bubmuorexa [JOK
"YrneBonopoast" https://m.edso0.ru/95¢9e298
[IpenenpHbIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psif, oOIast

44 (dopmya, cTpoeHHE MOJIEKY, Bubmuorexa [JOK
H30MEPUS, HOMEHKJIATYpa, https://m.edsoo.ru/df04c5cd
Knaccuduranus, pusnaeckue
CBONCTBa

45 XUMUYECKUE CBOMCTBA MPEICIbHBIX Bu6nuoreka IJOK
OJHOATOMHBIX CIIMPTOB https://m.edsoo.ru/26ee34fe

46 CrniocoObI OMy4eHUs ¥ TPUMEHEHHE Bbubnuorexa LIOK
OJIHOATOMHBIX CIIMPTOB https://m.edso0.ru/484100000000000
[Ipocteie 3¢upbl: HOMEHKIATYpa U

47 I/I?,I:)MepI/ISI, ((1))C(I))6eHHOCTH @H3zzec1<nx bubmmorexa LIOK

o https://m.edsoo.ru/c2c788b2

U XUMUYECKUX CBOUCTB
MHoroatomMHsbi€ CIIUPTHI:

48 STHJICHTIIUKOIb U TIHUIEPHH, UX bubmmorexa [IOK

(1)I/I3I/I‘-ICCKI/IC M XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/ee4d84aa
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Crroco0bI OTy4YeHHs ¥ IPUMEHEHE bubnuorexa [IOK
49
MHOT0aTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
@DEHOJI: CTPOCHUE MOJIEKYJIBI,
50 ¢usnueckue cBoiictBa. TOKCHIHOCTH bubmmorexa LIOK
’ https://m.edsoo.ru/2ce726f8
(dhenoma
bu6nmoreka IJOK
51 Xumudeckue cBOMCTBa (peHoa
¢ https://m.edsoo.ru/037ca5f9
59 Crroco0b! Oy4YeHHs 1 IPUMEHEHE bubnuorexa [IOK
(henona https://m.edsoo.ru/c77ddf4c
[IpakTiaeckas padora Ne 2. Pemenne
53 JKCIIEPUMEHTAILHBIX 3a4a4 110 TEME bubmiorexa LOK
" P " https://m.edsoo.ru/fd0ced09
CriapThl 1 (heHOITBI
54 CucreMatu3anus ¥ 0000IIeHIE bubmmoreka [JOK
3HAHUU 110 TEME https://m.edsoo0.ru/1810ch9b
AJBIETHIBI U KETOHBI: 3JICKTPOHHOE
55 CTPOCHHE KapOOHMIILHOM IPYIIIIHI; bubmmorexa [IOK
TOMOJIOTHYECKHUE PSIBI, 001Ias https://m.edsoo.ru/b139beaa
(dhopMyIia, ©30MEpHs U HOMEHKJIATypa
56 AJbIETH]IBI U KETOHBI: (PU3NUECKHE bubmuoreka IIOK
CBOMCTBA; peakLUUy MPUCOCAUHEHUS https://m.edsoo.ru/c887425c
57 Peakiinu oKHUCIIEHUS U KaUECTBEHHBIE Bu6nuoreka IJOK
peaKIu anbJETUI0B U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoObl MOTy4eHUs albJETUAOB U Bubmmoreka [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHBIC TPECITEHEBIE
59 KapOOHOBBIE KI/ICJ'II())TLI 0COOCHHOCTH bubmorexa LIOK
P ’ https://m.edso0.ru/fecOb113
CTPOCHHMSI UX MOJICKYJI
M3omepust 1 HOMEHKIaTypa
Bu6nuoreka IJOK
60 KapOOHOBBIX KHCIIOT, UX (PU3HMUECKHE

CBOWCTBa

https://m.eds00.ru/700cc87b
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XUMHUYECKHE CBOMCTBA MPEIeTbHBIX

bu6nmoreka IJOK

61
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOHCTB MypPaBbHHOI

62 KHCIOTBEL. MHOT0OOpasne KapOOHOBBIX brbmmorexa LIOK

’ P P https://m.edsoo.ru/bb31be71

KHCJIOT
Oco0EHHOCTH CBOMCTB: HENMPEICTHHBIX
U apOMaTHYECKHX KapOOHOBBIX,

63 MKapOOHOBBIX, THPOKCUKAPOOHOBBIX bubmmorexa LIOK
AP > TP P https://m.eds00.1u/83a08773
kucnot. [lpeacraBurenyu BeICIINX
KapOOHOBBIX KHCIIOT

64 [NonsiTHE O TPOM3BOJHBIX KAPOOHOBBIX Bubmuoreka [JOK
KHUCJIOT https://m.edsoo.ru/0d162d9d

65 Crioco0bI oy4YeHHsI ¥ IPUMEHEHE bubnuorexa LIOK
KapOOHOBBIX KHCIIOT https://m.eds00.ru/7c065c9d
CnoxHbIe 23QUPHI: TOMOJIOTHIECKHHA

66 silT, 0011ast (hopMyJia, H30MEPHS U bubmorexa [JOK
AL, Py, P https://m.edsoo.ru/adfffeéd
HOMEHKJIaTypa

67 du3nUecKue 1 XUMHYECKIE CBOMCTBA bubmoreka LIOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pewenne pacu€rHeIxX 3a1a4: 1o

68 YPaBHEHHIO XHMUYECKOW peaKIiu, Ha
oIpeesieHNE MOJIEKYJIIPHOM
(hopMyJIbl OPraHMYECKOTO BEIIECTBA
[IpakTnueckas padora Ne 3. Pemenne

69 SKCIEPUMEHTAIbHBIX 33724 [10 TEME Bbubmuorexa LIOK
"KapOonoBble KHCI0THI. CIOXKHbBIE https://m.eds00.ru/486671fb
a¢upsr”

70 XKupsi: ctpoenue, hpuzndeckue u Bubmuorexa LIOK

XUMHYECKHE CBOWCTBA (THAPOIIU3)

https://m.edsoo.ru/al19c5b98
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OCco0EHHOCTH CBOMCTB JKHPOB,

71 coAepKaIIMX OCTATKH HEMPEACITbHBIX bubmmorexa LIOK
ACpall el https://m.edso0.ru/b0331922
JKUPHBIX KUCIOT. JKuphl B Ipupoie
Mpbuia KaK COJTH BBICIIUX KApOOHOBBIX
7 KHUCJIOT, KX MOIOIIIee JICHCTBHE. bubmmoreka [JOK
IloHsTue 0 CUHTETUYECKUX MOKOIINX https://m.edso0.ru/3c566565
cpenctax (CMC)
I'eHeTH4YecKas CBA3b YIIIEBOJOPOIOB U
73 KHUCJIOPOACOAEpIKa sz 0 raHHII){eCKnx bubmmorexa LIOK
poacoaepal p https://m.edso0.ru/56790c96
BEILIECTB
74 Pacuérel 10 ypaBHEHHUAM XUMUYECKUX
peakiuit
CucreMatu3anus ¥ 0000IIeHIE bubmoreka [IOK
75 .
3HAHUU 0 TeMe https://m.edsoo.ru/f8eaf2eb
OO0m1as xapakTepUCTHKA YTIIEBOIOB U
76 Knaccnq)mlzaump TJIEBO zB (MoHoO- bubmiorexa LIOK
M a ’ https://m.edsoo.ru/7a9693al
ITU- Y TIOJIFICaXapH/Ib)
77 Monocaxapusl: pusnueckue Bbubnuorexa LIOK
CBOICTBA M HaX0XKJICHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [Ipumenenue riar0Ko36l, €€ 3HaUEHUE B Bubmmorexa [JOK
JKU3HEAEATEIILHOCTH OpraHnu3Ma https://m.edsoo.ru/5e61122d
rcaxapubl: caxaposa, MalbTo3a 1
79 faKTmap Haxomnellzne B IPHUPOJC U bubmmorexa LIOK
' PHpOA https://m.edso00.ru/eb0384e7
MPUMEHEHHUE TUCaXapUIOB
Ilonucaxapuapl: cTpoeHHUE
80 MakK OMOJ'II:;K bl @znqecxne u bubamorexa LIOK
P Y v https://m.edso00.ru/72a04508
XUMHYECKUE CBOWCTBA, IPUMECHEHUE
Bu6nmoreka IJOK
81 ITousiTHe 00 HCKYCCTBEHHBIX BOJOKHAX
y https://m.edso0.ru/6216e766
82 Pemenue pacueTHbIX 3a1a4 Ha Bubmoreka [JOK

OTIpeJICIICHIE JTOJIM BBIXOJIA TIPOAYKTA

https://m.edsoo.ru/7fde47ef
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peakInu OT TEOPETUIECKH
BO3MO>KHOTO

Cucrematuzanust 1 00001IeHne

bubmunoreka LIOK

83
3HaHUM 1O pa3aeny https://m.edso0.ru/08d4364c
KontponbHas pabota o Teme

84 "Kucnopoacoaepxaine opraHnaecKkue bubmmorexa LIOK

P " P P https://m.eds00.ru/42c6678e
COCTUHCHHS
AMUHBI: KJIACCU(PUKAIUS, CTPOCHHE

85 MOJIEKYI1, 00111ast (hopMyJia, H30MEpHs, bubmmorexa [IOK
HOMEHKJIaTypa U (PU3HIecKue https://m.edsoo.ru/efa7e6ca
CBOMCTBa

86 XHUMUYECKUE CBOMCTBA bubmuoreka LIOK
anmudaTnIecKnx aMIHHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTpOSHNE aHWINHA,

87 0COOCHHOCTH XMMHYECKUX CBOWCTB bubmmorexa LIOK

https://m.edsoo.ru/39cd21f1
aHWJIMHA

88 CriocoObI OTyUYCHHSI ¥ IPUMEHEHHE bubnmorexa [IOK
anmudaTrnyecKnx aMIUHOB https://m.edsoo.ru/eal38763
AMWHOKHUCIIOTH: HOMEHKJIATypa U

89 n3oMepust, GU3NUECKUE CBOWCTBA. Bubmmorexa [JOK
OTaenbHbBIC IPEICTABUTEIH 0. https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XuMu4YecKue CBOHCTBA aMUHOKHCIIOT,

90 HX OMOJIOrHYeCKOe 3HAUYECHHE bubmuoreka LIOK
aMUHOKUCTOT. CHUHTE3 U TUAPOIU3 https://m.edso0.ru/77df705a
MIENTHIOB

o1 benkn xak npupoHbIE MOTUMEDHI; Bubmoreka [JOK
CTPYKTYpbI OCIIKOB https://m.eds00.ru/429e9899

. Bubmoreka [JOK

92 XuMHYecKre CBOMCTBA OEIIKOB nosmoreka L

https://m.edso0.ru/6237306d



https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

A3zoTcoliepxKaIie reTepoIUKINIECKIe
coeauHeHns. HyKIenHOBBIE KHUCIIOTHI:

bubmuoreka LIOK

93 COCTaB, CTPOCHUE U OHUOJIOTHYECKAS https://m.edsoo.ru/521d1431
poib
[Ipaxtrueckas padora Ne 4. Perernue
94 SKCTIEPUMEHTAIBHBIX 337124 [0 TeME bubnuoreka [IOK
" A30TCoaepIKaIIiue OpraHmIeCcKue https://m.edsoo.ru/8e3c02d1
coemuHeHHs"
[IpakTiaeckas padora Ne 5. Pemenwne
95 SKCTIEPUMEHTAIBHBIX 33724 110 TeMe bubmmorexa [IOK
"Pacno3HaBaHUE OPraHUYECKHUX https://m.edsoo.ru/bde3fdf6
coequHeHuit"
Konrtponbhas pabota o Teme
96 " A30TCo/IeprKaIlie OPraHuICeCKHE brbmorexa [JOK
\ https://m.edsoo.ru/ce561bc7
COCTMHEHHS
OCHOBHBIE TTIOHATHS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COSTUHCHUN U bubmuoreka IIOK
METOJIBI UX CUHTE3a —IIOJIMMEPU3 AL https://m.edsoo.ru/7aa63ebd
Y TIOJIUKOHICHCAITHS
98 [lmactmaccel. YTuimzanus u bubmuoreka IIOK
nepepadoTKa MIacTUKa https://m.edsoo.ru/82242e0f
99 DnacToMephl: HaTypaIbHBIN bubnmorexa [IOK
CHUHTETHYECKHUE Kayuyku. Pe3una https://m.edsoo.ru/246103ec
Bonokna: HaTypanbHBbIe,
100 WCKYCCTBEHHbIE, CHHTETUYECKHE. bubmmorexa LIOK
https://m.edso0.ru/5963a601
[TonmMeps! CeTTMaIbHOTO Ha3HAYEHUS
[Ipaxtrueckas pa6ora Ne 6. Perernune
101 SKCIEPUMEHTAIBHBIX 33724 [10 TeME Bbubnuroreka [IOK

"Pacrio3HaBaHue ImIacTMace u
BOJIOKOH"

https://m.edsoo.ru/3aebd77a
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O060011eHne U cucTeMaTu3ays
102 M3yYEHHOTO MaTepuaia o TemMe
"BbICOKOMOJIEKYIIpHBIE COeAMHEHNS"

OBLIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

102

bu6nmoreka IJOK
https://m.edsoo.ru/6a22b1e8



https://m.edsoo.ru/6a22b1e8

11 KJIACC

KoaunvecTBO yacon JJ1eKTPOHHBbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabusie  IIpakTuyeckmne
n/n Bcero u3yyeHnuss  o0pasoBaTeJibHbIE
padoThI padoThI
pecypcsl

1 Atom. CocTaB aTOMHBIX siiep. XUMHUECKUI 1 bubnuoreka [IOK
aneMeHT. M30Tomnsl https://m.edsoo.ru/59c112ee

9 CrpoeHue 3JIeKTPOHHBIX 000J04YeK aTOMOB, 1 bubnuorexa LIOK
KBAaHTOBBIC YHCIA https://m.edsoo.ru/b4d9fffa

3 Knaccndukanust XuMH4ecKuX 3JIEMEHTOB (S-, 1 Bubmmoreka [JOK
p-, d-, f-amemenTsI) https://m.eds00.ru/61294af9

4 Pacnipenenenue 31€KTPOHOB IO AaTOMHBIM 1 bubnuoreka [IOK
opbuTanim https://m.edso0.ru/f5f750fe
DNeKTpOHHBIE KOH(PHUTYpaIi aTOMOB

5 SHGMGII;TOB B OCHOSI)-IOI\?I]II)/I BO30YKAEHHOM 1 bubmmorexa LIOK

e https://m.edsoo.ru/8149e846

COCTOSTHUH

6 DJIEKTPOHHBIC KOHPUTYpaAI[H HOHOB. 1 bubnmorexa [IOK
ONEeKTPOOTPULIATENBHOCTh https://m.edsoo.ru/a0764b24
Ilepuoanueckuii 3akoH u [lepuoanueckas

7 cHcTeMa XUMMHUYECKUX deMeHToB []. M. 1 bubmuoreka IIOK
MeHeneeBa, CBsI3b ¢ COBPEMEHHON TEOpUEH https://m.eds00.ru/16957c01
CTPOEHWSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOICTB

3 XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH 1 bubnuoreka [IOK
MPOCTHIX U CI0KHBIX BEILECTB 110 IPYyIIIaM U https://m.edsoo.ru/f8468927
nepuoiam

9 Cucremaru3aius 1 0000IIeHne 3HAHUH 10 1 bubmuoreka LIOK
TeEME https://m.edsoo.ru/8fad2942

10 Bugbsl xumudeckol cBsi3n. MeXaHU3MBI 1 bubmmoreka IIOK
00pa3oBaHMs KOBaJICHTHOM CBS3H. https://m.edsoo.ru/5a8072af
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Bonopoanas cBsizb. MeXMONIEKYIIpHBIE

B3aUMOJICUCTBUS
BaneHnTHOCTB 1 BaJIeHTHBIE BOZMOKHOCTH
11 aToMoB. CBSI3b 3JIEKTPOHHON CTPYKTYPBI brbmorexa [JOK
] P PYXTYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C IX T€OMETPHUIECKAM CTPOCHHEM
12 IIpencraBiaeHNs 0 KOMITICKCHBIX bubmmorexa [IOK
COEJIMHEHMSIX: COCTaB U HOMEHKJIAaTypa https://m.edsoo.ru/8c66b12a
BemecTBa MONEKyYISPHOTO U
13 HEMOJIEKYJIIPHOTO CTpOEHUsI. THIIbI bubnuorexa LIOK
KpUCTaJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
1 IlonsTHeE O AUCTIEPCHBIX CUCTEMAX. Bubmuoreka [JOK
IIpencraBieHue 0 KOMIOUAHBIX PACTBOPAX https://m.edsoo.ru/da2c70e4
WcTuHHBIE pacTBOPHI: HACHIIICHHEIE U
15 HEHACHIIIIEHHbIE, PACTBOPUMOCTD bubmmorexa LIOK
P P ' https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapats
16 CriocoObI BBIpQKCHHS KOHIICHTPAIHH bubnmnorexa [IOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemenue 3a1a4 ¢ UCTIONB30BaHUEM TTIOHSATHIA
17 ""MaccoBast 10JIsl pacCTBOPEHHOTO BerecTsa" bubmmorexa LIOK
| P P Y ’ https://m.edsoo.ru/785e0ab4
MOJISIpHAsI KOHIICHTPAI[HS
18 Knaccudukaius u HOMEHKIaTypa bubnmorexa [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
19 CucremaTuszanus 1 00001IeHNe 3HAaHUHA 10 Bubmoreka [JOK
TeMe https://m.edsoo.ru/8d2c6a3a
Kontposbnas pabota no temam "CtpoeHne
atoma. [leproanueckuii 3aKoH 1
bubmuoreka LIOK
20 ITepuoanueckas cucteMa XUMAYECKUX

anemenToB J[. . Mernneneera", "Ctpoerue
BeliecTBa. MHOrooopasue BemecTs"

https://m.edsoo.ru/70a60aa4
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Kiaccudukanns XuMHIECKHX pEeaKITiii B
HEOPraHWYECKOW U OPraHUYECKON XUMUU.

21 3aKOH COXpaHEHHS MacChl BEIIECTB;, 3aKOH bubmorexa ITOK
P ’ https://m.eds00.ru/6335cdd2

COXPaHEHHs H [IPEBPALLEHUS 3HEPTUH [IPU
XUMHAYECKHUX PEaKIUAX

99 TennoBbie 3QPEKTH XUMUYECKUX PEaKLIUH. Bubnmuorexa LIOK
TepMoxuMuyeckue ypaBHEHUS https://m.edsoo.ru/d1db86da

23 Brruucnenus no ypaBHEHUSIM XUMHUYECKHUX bubnuorexa [IOK
peakUuii U TEPMOXUMUYECKUM YPABHEHHSIM https://m.edso0.ru/87b13954
CKOpOCTh XMMHUYECKON peakuuu, e&

24 3aBHCHUMOCTD OT Pa3IMYHbIX (PAKTOPOB.
Karanus u kaTanuzatopsl

25 I'oMoreHHBIE U TeTepOTreHHbIE PEaKIINN
IIpakTudeckas padora Ne 1 mo Teme "Bnusane

26 a3ITUYHBIX (PaKTOPOB HA CKOPOCTH bubmmorexa LIOK
P . P " P https://m.edsoo.ru/1facaldl
XUMHYECKOH peakinun

97 O6partumble ¥ HEOOpPATHUMBIE PEAKITUH. bubnmnorexa [IOK
XUMHUYECKOE PaBHOBECUE https://m.edso0.ru/30952f9b
[Ipaktnueckas padora Ne 2 o Teme "Bausiaue

28 A3JTMYHBIX (PAKTOPOB Ha TIOJIOKEHHE bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
XUMHYECKOTO PaBHOBECHS
OnexTponutndeckas auccoruanus. CuiabHbIe

29 U cra0ble 3NeKTpouThl. CTeneHb bubmmorexa LIOK

POTHTRL https://m.eds00.ru/5£766bdf

JIUCCOLIMAITUT
Honnoe mpousBenenre Boabl. Cpemxa BOTHBIX

30 acTBopoB. Bonopoansrit nokaszarens (pH) buGmiorexa LOK
P POB. P P https://m.edsoo.ru/3966ca89
pactBopa

31 T'uaponus coneit. Peakuuu, npoTekaromue B bubmuoreka LIOK

pacTBOpax 3JIEKTPOIUTOB

https://m.edsoo.ru/09d5a9bd
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IIpaktrueckas padora Ne 3 o Teme

bu6nmoreka IJOK

32 "XHMH%CKHCP%KHHH # pactpopax https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
33 OKHCIIUTETHFHO-BOCCTAHOBUTEIIBHBIC PEAKIUH. bubmmorexa [IOK
BaxHelmme OKUCIUTENN U BOCCTAHOBUTEIIN https://m.eds00.ru/56226060
34 Merton 37eKTPOHHOTO (3JIEKTOHHO-HOHHOTO) bubmmorexa [IOK
OanaHca https://m.edsoo.ru/fh691387
35 DIIEKTPOJIH3 PaCTBOPOB U PACILIABOB BEIIICCTB bubmmorexa [JOK
https://m.edso0.ru/93fb97d2
36 Pemenue 3aqa4 pa3nyHbIX THIIOB bubmmorexa LIOK
https://m.edso0o.ru/5a859d16
37 Pemenue 3aqa4 pa3IMyHBIX THIIOB bubmmorexa LIOK
https://m.edsoo.ru/5afa265d
38 CucreMaru3anus U 0000IIeHHE 3HAHUH TT0 bubmmoreka [JOK
Teme "XUMUYEeCKUe peakiun" https://m.edsoo.ru/c161eb85
39 KontponbHas pabota no Teme "XuMuieckne Bubmmoreka [JOK
peaxun” https://m.edso00.ru/a8a0a930
ITonoxenue Hemertayos B [lepuoguueckoin
40 cUcTeMe XUMHUUECKUX 3eMeHToB 1. 1. Bubnuoreka [IOK
MeHnzieneeBa 1 0COOCHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
atoMoB. Dr3nUecKue CBOWCTBA HEMETAIIIOB
41 AmoTponusi HEeMETaIUIOB (Ha MpUMepe Bbubnuorexa LIOK
KHCIIOpo/a, cepbl, pocdopa u yriaepona) https://m.edsoo.ru/ef92c91c
42 Bopopon: nonyuenue, pusnueckue u Bubmorexa [JOK
XUMHUUYecKue cBoiicTBa. ['mapuibt https://m.edso0.ru/0aa8f613
lanorensl: HaXOXKAEHUE B IPUPOJIE, CITOCOOBI
43 MOJTy4EHUS, (1)I/I3I/I"ZIIGCKI/IC u )?I/II\I/:I)I/IIJIIGCKI/IG bubmiorexa [IOK
: https://m.edso0.ru/4e223795
CBOIiCcTBa
m I"anmorenoBogoposl. Baxxueinme Bubmoreka [JOK

KHCJIOpOACOACpKAIUE COCTUHECHUA T'aJIOTCHOB

https://m.edso0.ru/6b3255e6
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JlaGopaTopHbIe ¥ IPOMBITIUICHHBIE CTIOCOOBI

bu6nmoreka IJOK

45 MOJTy4eHUs raoreHoB. [Ipuvmenenne
Y p . https://m.edsoo.ru/6971aca4
TaJIOTCHOB M UX COCIUHEHUIMA
[Ipaktryeckas padota Ne 4. Pemenue
46 SKCIIEPUMEHTANBHBIX 3371a4 110 TeMe bubmmorexa LIOK
" P R https://m.edsoo.ru/8b26fecd
T'anorensl
Kucnopon: mabopaTopHbIE U TPOMBIIUICHHBIC
47 CIOCOOBI MONyYeHUS, (PUNICCKUEC U bubmmorexa [IOK
xumuyeckue cBoicTBa. O30H. [IpumeHnenue https://m.edsoo.ru/c8abc36a
KHCJIOPOJIa ¥ 030Ha
bubmuoreka LIOK
48 OKcHIBI ¥ TIEPOKCHTBI
A p A https://m.edsoo.ru/5c8816a0
49 Pemenue 3aa4 pa3nuyHBIX THIIOB bubmmorexa LIOK
p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxXOXKACHHUE B TIPUPOJIE, CITOCOOBI
50 HOJII) YeHUS qmmqecmfe II/)I XUMHAYECKHE bubmmorexa LIOK
" ’ https://m.edsoo.ru/46afae16
CBOIiCcTBa
bubmoreka IIOK
51 CepoBogopo, cyiabhu bl
POBOZOPOA, CYIbdHA https://m.edsoo.ru/7c875999
59 Kucnoponconepxaiine coeTMHEHUSI CEPBI. Bbubnuorexa LIOK
OcOoOEHHOCTH CBOMCTB CEPHOM KUCIIOTHI https://m.edsoo.ru/8cfa2548
[Ipaktrndeckas padota Ne 5. Pemenue
53 JKCIePUMEHTAIBHBIX 33a4 1o Teme "Cepa u bubmmorexa [JOK
. P " P https://m.edsoo.ru/Oafb05e4
e€ coeMHEHUS
A3BOT: HaXOXJIEHHE B MIPUPO/IE, CIIOCOOBI
54 NOJy4eHus], GU3NIECKUE U XUMHUECKHE bubmmorexa LIOK
Y X https://m.edsoo.ru/badd2255
CBOIicTBa. AMMHAaK, HUTPHUIBI
Kucnoponconepkamme coequHEHNS a30Ta. Bubmuorexa LIOK
55 N N
OcoOEeHHOCTH CBOMCTB a30THOM KHCIOTHI https://m.edsoo.ru/e2965afe
56 IIpuMeHeHue a30Ta U €ro COeJUHEHUH. bubmuoreka LIOK

A3oTHBIE y10OpeHHS

https://m.edso0.ru/129f5059
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docdop: HaXOKIACHUE B TIPUPOJIE, CIIOCOOBI

bu6nmoreka IJOK

57
nonzfqem/m, bu3NUECKUe U XUMHICCKHE httos://m.edsoo.ru/9a6bA3ec
cBoiictBa. @ocduast u hochun
58 Oxcunst hochopa, hochopconepxarniue bubmmorexa [IOK
KucIIOThL. Comu pocopHON KUCITOTHI https://m.edsoo.ru/c7a2d429
59 IIpumenenune dhocdopa 1 ero coeTMHECHUH. bubmmorexa [IOK
®docdopublie ynoOpeHus https://m.eds00.ru/a218070a
[Ipaktryeckas padota Ne 6. Pemienue
60 JKCIEPUMEHTAIbHBIX 3a7a4 110 TeMe "A30T U bubmmorexa [JOK
p o https://m.edsoo.ru/8175ac3f
thocdop u ux coenuHeHU"
Vraepoa: Hax0KIEHHE B IPHUPOJIE,
61 aﬂnop :HHBIC MOI[ nuduka EI/I'I)(I)T/ISI/I‘-IGCKI/IG u bubmorexa LIOK
P ! A https://m.edsoo.ru/1eb19f9e
XHUMHYECKHE CBONCTBA, MPUMEHEHUE
62 Okcun yriepoma(ll), okcun yraepoma(1V), bubnmoreka [IOK
YroJibHasl KHCIIOTA U €€ CONU https://m.edsoo.ru/dba58adf
63 Pemenue 3a1a4 pa3inyHBIX THIIOB brbmorexa [JOK
lad p https://m.edso0.ru/6029b609
KpemHuii: HaxoXkIeHHE B PUPO/IE, CIIOCOOBI
64 n(r))n YeHUS @HSHiCCKI/IG u znf/miecxne bubmmorexa LIOK
" ’ https://m.eds00.ru/143558ab
CBOWCTBa
65 Oxcup kpemuns(1V), kpeMHUEBas KUCIIOTA, bubnmorexa [IOK
CUJIMKATBI https://m.edsoo.ru/3170e7b1
. bubmoreka IIOK
IIpuMeHeHue KpEMHUS U €70 COEIMHEHUH.
66 CTeK0. ero HonvieHHe. BILL CTeKa https://m.edso00.ru/393cdac0
’ y » B https://m.edso0.ru/5823cefb
67 Pemienune 3ama4 pa3anyHbBIX TUIIOB BH6HH0TeKa HOK
jlad p https://m.edsoo.ru/b624f801
68 Cucremaru3aius 1 0000IIeHNe 3HAHUH 10 bubmmoreka IIOK
teme "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonTponbHas pabora o teme "Hemerasuibr" bubmmorexa [IOK

https://m.edso0.ru/d0484c76
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AHanm3 pe3ynbTaToB KOHTPOIBHOU padoTHI,

bu6nmoreka IJOK

70 KOPPEKLHs OIIMOOK https://m.eds00.ru/2b7e9510
Tlonoxenue MetannoB B [lepuoanueckoit
71 CHCTEME XUMHUUYECKUX JICMEHTOB. bubmmoreka [JOK
OCO0CHHOCTH CTPOSHUS DIIEKTPOHHBIX https://m.eds00.ru/9839c16¢
000JI0YeK aTOMOB METAJIIIOB
79 OO61mue ¢puszndecKre CBONCTBa METAIIIOB. bubnunoreka [JOK
[IpuMeHEeHNE METAIUIOB B OBITY M TEXHHKE https://m.edsoo.ru/51dac9d3
bubmuoreka LIOK
73 Crmnassr MetainioB. Kopposust MeTanios httos://m.edsoo.ru/42b872e3
74 Pemenue 3ama4 pa3nuyHBIX THTIOB bubmmorexa LIOK
https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHYECKHN P HAPSKEHUI
75 MeTaJ'IJI;OB. Oo6mue cn0110651 H(E)nyqenm bubmorexa LIOK
https://m.edsoo.ru/94eb377a
METaJIJIOB
O0mmas xapakTeprucTiuka MetauioB | A-rpymbt
[Tepuonuyueckoit CUCTEMBI XUIMHUYECKUX
76 snemMeHTOB. HaTpuil u kanuii: noixyuyeHue, Bbubnuoreka LIOK
(hu3MUeCKre U XUMHYECKUE CBONCTRA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COEIMHEHUH
O6mas xapakTepucTuka Metauiosn |1A-
rpymnsl [lepruogudeckoi cucteMbl
77 XHUMHYECKHX JIEMEHTOB. Maruuii U KaJbIIHi: bubmoreka IIOK
noJiyueHue, (PU3MYECKue U XMMUYCCKUE https://m.edsoo.ru/7c3e49c0
CBOHCTBa, IPUMEHEHHUE MPOCTHIX BEIIECTB U
UX COCTMHEHUH
.. .. bubmmoreka IIOK
78 JKécTrocTh BOABI M CITOCOOBI €€ yCTpaHeHHS https://m.edsoo.ru/cT4bfaed
79 AJNIOMHHUI: TTONTy4YeHue, GU3NIECKUe U Bbubmuorexa LIOK

XHUMHUYCCKUEC CBOﬁCTBa, IIPUMCHCHUEC

https://m.edso0.ru/0e79b266
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AmdoTtepHbIe CBOWCTBA OKCHIA U THAPOKCHIA

80 ATFOMUHUS, THAPOKCOKOMIUIEKCHI aJTFOMUHHMS bubmorexa HOK
- THAP ’ https://m.edsoo.ru/5d12d318
WX MPUMCHEHUE
81 Pemenue 3aqa4 pa3anyHbIX THIIOB
[Ipaktryeckas padota Ne 7. Pemenue
82 DKCIIEPUMEHTAIBHEIX 3a/1a4 I10 TEME bubmmorexa HOK
" P " https://m.edsoo.ru/27a4af43
MeTaJiibl TIaBHBIX MOATPYIIT
O01ast XapakTepUCTHUKA METAJNIOB ITOOOYHBIX
83 noarpynn (b-rpynm) [leproandeckoit buomiorexa LIOK
APy py pHOA https://m.edsoo.ru/610d7431
CHCTEMBI XMMHUYECKHUX JIEMEHTOB
84 PusnvecKre U XUMUYECKHE CBOMCTBA XpoMa U Bubmmoreka [JOK
€ro COeIMHEHUM, UX IPUMEHEHNE https://m.edso0.ru/9911bef3
Baxwuerive coefuHEeHNs MapraHia.
85 Tlepmanranar Kaaus, €ro OKHUCINUTEIbHbIE bubmorexa HOK
pv ’ https://m.eds00.ru/039d69c8
CBOIicTBa
duznyeckre 1 XUMHUYECKUE CBOMCTBA JKelie3a
86 U ero coenuHennii. I[lonydyenue u npuMeHeHne buGmorexa ITOK
’ y P https://m.edsoo.ru/1b7f8741
CILIaBOB JKeJe3a
87 duzndeckue 1 XUMUISCKUE CBOMCTBA MEIH U bubmoreka IIOK
€€ COEJIMHEeHU, UX IPUMEHEHUE https://m.edsoo.ru/2bc0f954
dusnyeckre 1 XUMHUYECKHE CBOMCTBA IIMHKA U
88 €ro COeIMHEHNM, X IIPUMEHEHNE bubmorexa I1OK
i P ’ https://m.edsoo.ru/b1f2beal
I'uIpoKCOKOMILIEKCHI IIMHKA
[Ipaktndeckas padota Ne 8. Pemenue
bubmoreka IJOK
89 JKCIIEPUMEHTAIBHBIX 3aja4 10 TEME
" " https://m.edsoo.ru/a6e352ea
MeTtaipl TOOOYHBIX TOATPYIIT
90 Pemenune 3a1a49 pa3IMuHBIX THIIOB bubmorexa HOK
At p https://m.edso0.ru/a8b83d83
o1 O00011IeHNE ¥ CUCTEMATHU3AIINS U3yYEHHOTO Bu6mmoreka IJOK

MaTepuana o reme "Mertambr"

https://m.edsoo.ru/e91fe975
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bu6nmoreka IJOK

2 K "M n 1
9 OHTpOJIbHAsI paboTa 1mo Teme ""MeTauisl httos://m.edsoo.ru/83f63ea3
AHanu3 pe3yJbTaToB KOHTPOJIBHOM padoTHI, bubnuorexa [IOK
93 1
KOPPEKITUS OITHOOK https://m.edsoo.ru/9ebff2fd
Ponp xumum B 00ecniedeHn yCTOWIHBOTO
94 a3BUTHUS YyenoBeuyecTBa. [loHATHE 0 HAYYHBIX 1 brbmorexa [JOK
P ' Y https://m.eds00.ru/080fe1f0
METOJIaX UCCIICZIOBAHMS BEIIECTB
Hay4Hbie MpUHINTIEI OpraHU3auN
95 xm};nqecxof")o HHOI/IBBOpCTBa HLI OMBIIILICHHBIE 1 bubmorexa HOK
p A ~ p https://m.edsoo.ru/2e45a44f
CIOCOOBI TTOTYYEHHsI BaYKHEHIIINX BEIIECTB
96 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEN 1 bubmmorexa [IOK
Cpepl U €T0 NOCIENCTBUSA https://m.edsoo.ru/9f11bf51
97 XuMus 1 310pOBbE YeoBeKa. JIekapcTBeHHbIE 1 bubnuorexa LIOK
cpeacTBa https://m.edsoo.ru/a6552721
08 Xumust iy, Poitb XumMuu B 00ecredYeHuN 1 bubmuoreka LIOK
MUIEBON 6€30I1aCHOCTH https://m.edso00.ru/1f7b5bd2
99 KocmeTrnueckue u nap@roMepHbIe CpPEIICTRA. 1 bubnmorexa [IOK
BriToBas xumus https://m.edsoo.ru/da42d5a9
Xumus B CTpoUTeNbCTBE. BaxkHeiue
100 CTPOHUTEIILHBIC U KOHCTPYKIIUOHHBIC 1 bubmmorexa [JOK
p pyKIl https://m.edso0.ru/61e69003
MaTepHrabl
101 XUMHUS B CENBCKOM X03s11icTBe. OpraHuyeckne 1 Bbubnuorexa LIOK
Y MUHEPAJIbHBIE yI00OpEHUS https://m.edsoo.ru/fd39587d
102 CucremaTusanus 1 0000IIeHe 3HAHUH 110 1 Bubnuoreka [IOK
TeEME https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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ITPOBEPSEMBIE HA EI'D 11O XUMUWU TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOUM OBPA30OBATEJIBHOM MPOT'PAMMBI CPEJTHEI' O
OBHIET'O OBPA3OBAHUA

Kon

MPOBEPSIEMOT0
TpeboBaHMS

1

11

IIpoBepsiemble TPeOOBaHMS K MPEIMETHBIM Pe3yabTATaM 0CBOECHHS
OCHOBHOW 00pa3oBaTeIbHON MPOrPaMMBbI CpeIHEero 0011ero 00pa3oBaHusi

Brnanenue cucremMoil XUMHUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET:

OCHOBOTIOJIATAOIINE TOHATHA (XUMHUYECKHH DIIEMEHT, aTOM, H30TOIIb,
JJIEKTPOHHAs 000I0YKa aroma, S-, p-, O-dIIEKTPOHHBIE OPOWTAIM ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSIHHE aTOMa, WOH, MOJIEKYJa, BAJICHTHOCTB,
3NIEKTPOOTPUIIATEEHOCTD, CTENICHb OKHCIICHUS, XMMHUYEeCKas CBs3b (O- U T-
CBSI3b, KpaTHBIE CBSI3M ), THOPUAM3aLINs aTOMHBIX OpOUTANICH, KPUCTAJUINYECKast
pemérka, MONb, MOJSpHAas Macca, MOJIPHBIE  00BEM, MoOJISIpHAas
KOHLIEHTpaLHs, pacTBOPEI (MCTHHHBIE, JHCIIEPCHBIE CUCTEMBI),
KPHUCTAJUIOTHPATHI, YIIIEPOAHBIN CKeleT, QyHKIIMOHAIbHAS TPYIIIIa, paTuKall,
H30MEpBI, CTPYKTypHas (opMmyia, nzoMmepus (CTpYKTypHas, reoMeTpudecKas
(umc-, TpaHCU30MEpHs), TOMOJOTUYECKHU pPsiZl, TOMOJOTH, YIJIEBOIOPOJIBL,
KHCJIOPOA- W a30TCOJCp)Kalllue COEIWHEHHUS, OHOJOTHYECKH aKTHBHBIC
BelecTBa (YTrIIeBOIBI, JKAPBI, OSIIKH ), MOHOMED, TIOIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC COSMHEHUS, KPEKUHT, PU(QOPMUHT, THITHI XUMHUYECKUX
peakuuii (OKHUCIUTENFHO-BOCCTAHOBHUTENBHBIE, 9K30- W JHIOTCPMUYECKHE,
peaknuM WMOHHOTO OOMeHa, TOMO- M TeTeporeHHble, o0paTumble W
HEoOpaTUMBIE), PacTBOP, MEKTPOIHUTHI, HEIIEKTPOIHUTHI, HIIEKTPOIUTHIECKAS
JIUCCOLMAIMS, CTENeHb JHMCCOLMAINH, OKHUCIUTEIb, BOCCTAHOBHUTEIb,

QJICKTPOJIN3, CKOPOCThH XUMHUYECKOH peaKknnm, XUMHUYCCKOC paBHOBeCI/Ie)

1.2

TEOPUH U 3aKOHBI (TEOPHUS] XMMHUYECKOTO CTPOCHHUSI OPTaHMYECKHX BEILECTB
A.M. ByTtneposa, Teopus 3EKTPOIUTUUECKON Aucconranuy, [leproamueckuit
3akoH /[I.MI. MenneneeBa, 3aKOH COXPaHEHHs MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKU S3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHMSL, JIEKALIUE B OCHOBE
[IOHMMAaHUs [PUYMHHOCTH W  CHUCTEMHOCTH  XUMHYECKHX  SIBJICHHH,
COBPEMEHHBIE IIPEACTABIEHUS O CTPOCHUM BELIECTBA HAa AaTOMHOM,

MOJICKYJIIPHOM W HAAMOJICKYJIAPHOM YPOBHAX

1.3

OpEACTaBJIICHUA O MCXAHU3MAX XUMHUYCCKUX peaKuHﬁ, TCPMOANHAMUYCCKUX U
KHMHECTUYCCKUX 3AaKOHOMEPHOCTAX UX IMPOTEKAHUA, O XUMHWYECKOM PaBHOBECHH,

AUCTICPCHBIX CUCTCMAaX

14

q)aKTOJ'IOFI/I‘-IeCKI/IC CBCACHUA O CBOﬁCTBaX, COCTaBE, MMOJIYUYCHUH U 0e30macHoOM
HCIIOJIb30BAHUM BaKHEHIIIMX HCOPraHWYCCKUX MW OPraHUuYCCKUX BECIICCTB B

6I>ITy n HpaKTH‘leCKOfI JACATCIBHOCTH YCJIIOBCKA

1.5

O6]J.[I/IC HAay4YHbIC TMPUHLOUIIBI XUMHWYCCKOTIO IIPOU3BOJACTBA (Ha npumMepe

MIPOM3BOJICTBA CEPHOM KHCIOTHI, aMMHUaKa, METaHOJa, epepaboTku HedTH)

ChopMHupOBaHHOCTD YMEHUH BBISBIISTS:




2.1

XapaKTCpHBIC TIPU3HAKHM W B3aUMOCBA3b H3YYCHHBIX HOHHTHﬁ, IPpUMCHATH
COOTBCTCTBYIOIIIMEC  MOHATHUA IIPU  ONKMCAHWU  CTPOCHUA U CBOMCTB

HEOPTaHWYECKUX Y OPTaHUYECKHX BEIIECTB M WX MPEeBpPAICHHN

2.2

B3aMMOCBSI3b XUMHYCCKUX 3HAHUN C ITOHATHSIMHA U NPEACTABJICHUAMHA OPYTUX
opeaMEeTOB 1A 0oJiee OCO3HAHHOIO MOHUMAHUS H OOBSCHECHHS CYIITHOCTH

MaT€pruajlbHOIo €IMHCTBA MHUpa

3.1

C(bOpMI/IpOBaHHOCTL YMCHHA UCIIOJIB30BATh!:

HaMMCHOBaHMUA XHUMHUYCCKHUX COCIUHCHUI MCKAYHApOOHOI'O COr03a
TGOpCTH‘ICCKOﬁ n HpHKﬂaﬂHOﬁ XHMMHUHU W TPHUBHUAJIBHBIE Ha3BaHHWs BEHICCTB,
OTHOCAIIUXCA K MH3YYCHHBIM KJIacCaM OPraHu4CeCKUX U HCOPraHNM4CCKUX

COETMHEHUN

3.2

XMUMUYECKYI0 CHMBOJIMKY MJIsI COCTaBJeHHS (OpPMYJ HEOPraHHYECKUX
BEIIECTB, MOJIEKYJIAPHBIX U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U

CKEJICTHBIX) ()OPMYJT OPTaHIMYECKUX BEIECTB

ChopmMupoBaHHOCTh YMEHUS KJIACCH(PHUIIUPOBATS:
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4.2

HEOPraHWYEeCKUE BEIeCTBA, CAMOCTOSTENHLHO BBIOMPATh OCHOBAHHS W KPUTCPHU
JUTS KJTaCCU(DUKAIMY M3Y9aeMbIX XHMUUECKHX 00BEKTOB

OpPraHn4CCKHUC BEUICCTBA, CAMOCTOATCIILHO BI)I6I/IpaTI) OCHOBAaHUA U KPUTCPHUU IJIsd

Knaccmbmcaunn N3Y4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

IO PA3NIUYHBIM NIPU3HAKAM (IMCITy ¥ COCTaBYy PEarnpyroInX BEIECTB, TEINIOBOMY
3¢ deKxTy peakiyy, U3MEHEHHIO CTETIeHEH OKHCIICHUsI DJIEMEHTOB, 00paTUMOCTH

PeaKIyy, y9acTHIO KaTajau3aTopa)

CdopMHupOoBaHHOCTH YMEHUS XapaKTepHU30BaTh JIIEKTPOHHOE CTPOSHUE aTOMOB
(B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUHM) U HOHOB XUMUYECKHX JICMEHTOB 1
— 4 nepuogos Ilepuoauueckoit cucremsl .M. MenzaeneeBa u ux BaJeHTHbIC
BO3MOYXHOCTH, HCIONB3ysl MOHATHS S-, p-, O-3JIeKTPOHHBIE OpOWUTAIIH,

OHEPIEeTUICCKUC YPOBHU

C(l)OpMHpOBaHHOCTB YMCHUA OOBSICHATH 3aKOHOMEPHOCTU U3MCHCHUA CBOICTB

XUMHUUYCCKHUX JJICMCHTOB H 06pa3yeme MU Coe):[I/IHeHI/Iﬁ o nepuoaaM M

rpymnmam

7.1

7.2

7.3

C(I)OpMI/IpOBaHHOCTB YMCHUSA COCTABJIATH YPABHCHUA XUMHWYCCKUX peaKL[I/Iﬁ nu

PaCKprIBaTh UX CYIMHOCTD:

OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKUUNA IOCPEACTBOM COCTaBJICHUS
3JIEKTPOHHOTO OallaHCca ATUX PeaKIIni

YpaBHCHUA peaKuHﬁ Pa3JIMYHBIX THUIIOB; IIOJIHBIC U COKpaIHéHHI)Ie YpaBHCHUA
peaknuii HIOHHOTO OOMEHA, YYUTBIBAsl YCIIOBHS, MPH KOTOPBIX 3TH PEAKIIHU
UAYT 0 KOHIA

peakuui TUAPOJU3a, peakiuil KOMIUIEKCooOpa3oBaHus (HAa MpuUMeEpe

THUAPOKCOKOMILJICKCOB IITMHKA U aJ'IIOMI/IHI/IH)

ChopMUpPOBaHHOCTh YMEHUS TTOATBEPHKIATh:




8.1

8.2

Ha KOHKPETHBIX MPUMEPax XapaKTep 3aBUCHMOCTH PEAKIMOHHON CIOCOOHOCTH
OpPraHMYECKUX COCJITUHEHMIA OT KPaTHOCTHU M TUIA KOBAJICHTHOU CBs3U (G- U T~
CBSI3M), B3aUMHOT'O BIIMSIHASL aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX, a TAKKE OT

oco0eHHoCTEH pcai3aliy pa3siIndHbIX MEXaHU3MOB ITPOTCKaHUA peaKHI/Iﬁ

XapaKTCPHBIC XUMHUYCCKHEC CBOMCTBa BCIICCTB COOTBCTCTBYIOIIIMMHU

IKCIIEPUMEHTAMH U 3aIHACSIMHU YPAaBHEHUI XUMHYECKUX PEaKITHA

CdopmupoBaHHOCTh YMEHUS XapaKTEPH30BaTh COCTAB M BAXKHEUIIIHE CBOHCTBA
BEILIECTB, MPUHAICKAIINX K ONPEIeIEHHBIM KIIaccaM U IpyIaM COeTUHEHUN
(TIpocThie BemIecTBa, OKCHABI, TUAPOKCHUBI, COJH; YTIEBOAOPOIBI, MPOCTHIE
3¢upbl, COUPTHI, (EHOMBI, alIbJIETHJIbl, KETOHBI, KapOOHOBBIC KHCIIOTHI,

CIIOKHBIE d(DHUPBI, JKUPBI, YTIEBOIbI, AMUHBI, aMHHOKHCIIOTHI, OSITKH)

10

ChopMUpOBaHHOCTh YMEHUS IPOBOAUTH PACUETHI 10 XUMUYECKUM (HOpMyIaM
U YpPaBHECHUSIM XHMHYECKHX pEaKIUH C HCHOJIb30BAaHHEM (U3UUECKUX

BCIIMYHH:

10.1

Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MPOMYKTA PEaKIWH, €CIU OIHO W3
HUCXOJHBIX BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOU A0JIEH

PacTBOPEHHOTO BEIIECTBA HITH TaHO B M30BITKE (MMEET MIPUMECH )

10.2
10.3
10.4
10.5

MacCOBOM MJIM 0OBEMHOM JJOJIH, BHIX0/1a TIPOYKTA PEaKIiN
TerIoBoro 3 dekra peaximii
00BEMHBIX OTHOLLIEHUH ra3oB

10 HAXOXICHUIO0 XMMUYECKOU (hOPMYJIbI BEIIECTBA

11

Brnanenue cucremMod 3HaHMM O METOJAX HAyYHOIO TIIO3HAHMS SIBICHUH
MIPUPOJIBI, UCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKaxX M YMEHUE MPUMEHSATH 3TH
3HAHUS TIPU SKCIIEPUMEHTAIBHOM HCCIIEIOBAHUH BEIIECTB U JIJIST OOBSICHEHUS
XUMUYECKUX SIBIICHUH, MMEIONUX MECTO B TPUPOJE, MNPAKTUIECKOM

JACATCIIBHOCTH YCJIOBEKA U B HOBC@HHGBHOfI JKHN3HHU

12

ChopMUpOBaHHOCTh YMEHHSI MPUMEHSTH (HCIONb30BaTh) 3HAHHUSA O COCTaBe U
CBOMCTBAX BELIECTB ISl SKCIIEPUMEHTALHOMN MPOBEPKH TMITOTE3 OTHOCUTEIHHO
3aKOHOMEPHOCTEN NPOTEKaHWsI XUMHUYECKHUX PEAKIHMHA W TNPOrHO3UPOBAHUSA
BO3MOXHOCTEH MX OCYILECTBJICHHS; CHCTEMHbIE XHMHYECKHE 3HAHHS IS
OOBSICHEHUS W IMPOTHO3UPOBAHMA SBJICHUH, UMEIOLINX €CTECTBEHHOHAYYHYIO
NPUPOJY; JUIA TIPUHSATHS TPaMOTHBIX pEUIeHHH TNpo0jIeM B CHTYyalHsX,

CBSI3aHHBIX C XMMUCH

13

ChopMUpOBaHHOCTh YMEHHSI IUIAHUPOBATH M MPOBOJIUTH XUMHUYECKHN
OKCTIIEpUMEHT (TMOJyYeHHE W M3YyYCHHE CBOWCTB HEOPTaHWMYECKUX |
OpPTraHUYECKUX BEIECTB, KAUECTBEHHBIE PEaKIMU YIIIEBOAOPOAOB Pa3InYHbIX
KJIacCOB M KHCIOPOACOMACP)KAIINX OPraHMYeCKHX BEINECTB, pEIICHUE
SKCHEPUMEHTAIBHBIX ~ 33/a4 II0  pAaclO3HABAHWUIO HEOPTaHUYECKUX U
OpPraHUYECKUX BEUIECTB) ¢ COONIOJIEHHEM MPaBHil 0E30MaCHOTO OOpaIIeHUs C

BEIIECTBAMH U J1a0OpaTOpHBIM 00OpyAOBaHHEM; (OPMYIHPOBATH LEIH
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HCCIIEIOBAHMUS; IPEICTABIISITH B PAa3IMYHON (hopMe pe3yIbTaThl SKCIIEPUMEHTA,

AHAJIM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH

ChopMupoBaHHOCT, yYMEHHSI OCYIICCTBISATH  ICJICHANPABICHHBIA TOUCK
XAMAYeCKOM mH(OpManmuyd B Pa3NWYHBIX WCTOYHUKAX (Hay4yHas W ydeOHO-
Hay4Has JIUTEpaTypa, CPEICTBa MaccoBoi uH(popMmarmu, ceth WHTEpHET u
Ipyrue),  KPUTHYECKH  aHAIM3HPOBATh  XUMHUYECKYI0  HH(OPMAITHIO,
nepepadarthiBaTh € U UCIIOIB30BaTh B COOTBETCTBHHU C MTOCTABICHHON Y4eOHOMH

3amaduei

15

CdopMrpoBaHHOCTE YMEHUsSI IPOIHO3HPOBAaTh, aHAJIM3UPOBATh U OLICHUBATH
HH(OPMALIMIO € TTO3ULUI SKOJIOTUUECKON 0€30MacCHOCTH MOCIEACTBHI OBITOBON
W TIPOHU3BOJACTBCHHON ICSITETHLHOCTH YEJIOBEKAa, CBSI3aHHOW C TepepabdOTKOMH
BeIeCTB; c(QOPMHUPOBAHHOCTh YMEHHUI OCO3HABAThH ONMACHOCThH BO3JICHCTBHS HA
JKUBBIE OPraHU3MbI ONPENEIEHHBIX BEIIECTB, MOHMMAas CMBICI IIOKa3aTels
MpeIEbHON IOMYCTUMON KOHLICHTPAIMU, W MOSCHATh Ha MPUMEpax CrocoObl
YMEHBUIEHNS W TPEJOTBPALICHUS HX BPEIHOTO BO3ACHCTBHS HA OpPTaHU3M

YCJIOBCKaA




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110

XUMHUHU

Kon

ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA

1

TeOpCTI/I‘leCKI/Ie OCHOBBI XUMHH

11

Crpoenne BemectBa. CoBpeMeHHass MOJeNlb CTPOCHHsI aroma. PacmpeneneHue
AJICKTPOHOB TI0 HEPreTUUYCCKUM YpoBHsIM. Knaccudukamnus XUMUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHS JHEPTreTUYECKHX YPOBHEH aTroMoB (S-, P-, O-31eMeHTOB).
OCHOBHOE U BO30YXJIEHHOE COCTOSIHHS aTOMOB. DJIEKTPOHHAs KOH(UTYypalus aToMa.

BaneHTHbIE 2I€KTPOHBI

1.2

Ilepuoauueckas cucrema xumuueckux snemeHToB J[.MI. MenneneeBa. duznueckuit
cMmbicn Ilepuonnueckoro 3akona JI.M. MenneneeBa. IIpuuuHbl U 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB JJIEMEHTOB M WX COCJUHEHHWH [0 TepHojaM M TPYIIaMm.
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB IIPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTUHCHUM,

BBICIIIAX OKCHIIOB U THJPOKCUIOB

13

14

BanieHTHOCTE. DeKTPOOTpULIaTeIbHOCTh. CTETICHh OKUCIICHUS

Buner xumuueckoil cBs3M (KOBaJeHTHas, MOHHAs, MeTaJUIM4YecKas, BOJOPOJHAs) U
MeXaHm3Mbl €€ oOpazoBaHHs. MEXKMOIEKYIIpHbIE B3aMMOJeicTBui. BemecTsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHA. THIBl KPUCTAIIMUECKUX PEIIETOK.

3aBHUCHUMOCTh CBOICTBA BELIECTB OT TUIA KPUCTAIIMYECKOM PEIIETKU

15

16
1.7

18

Xumudeckast peaknust. Kinaccudukanus XUMAYECKUX peaknuii B HEOPTaHWMYECKOW U

OpraHUYeCKOW XMMHHU. 3aKOH COXPaHEHHS MacChl BEIIECTB
CKopocCTh peakiyy, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB
TennoBbie 3 PeKTh XUMUYIECKUX peakuuil. TepMoXuMUUecKue ypaBHEHUs

OOpaTtumble peakiui. XUMUYECKOe paBHOBecHe. DaKTOPhI, BIUSIONINE HA COCTOSTHHUE

xumuyeckoro pasHoBecus. [Ipunnun Jle llarense

19

OnexTponuruieckas aucconuaius. CuibHbIE U Ci1adbie 3JIeKTponuThl. Cpeaa BOJHBIX
pacTBOpPOB BEIECTB: KHCJas, HEWTpaidpHas, Ieiao4dHas. CTemneHb IUCCOLMAINH.

Peaknun nousoro ooMeHna

1.10

1.11

1.12

lumponn3 comeii. Monnoe mpousBeneHne Bonbl. Bomopoansiii mokazatens (pH)
pactBopa

CriocoObl  BeIpa)XKEHHS KOHIIGHTpAIIMA PACTBOPOB: MaccoBas AOJS PacTBOPEHHOTO
BEILIECTBA, MOJIApHAs KOHIEHTpauusa. HachlllleHHble M HEHACHIILIEHHBIE PAaCTBOPBI,
pactBopuMocTb. Kpucramioruapars!

OKHCIUTETFHO-BOCCTAHOBUTENbHBIE peakiny. [loBeieHne BemecTB B cpeaax ¢ pa3HbIM

3HAYCHUEM pH MGTO,Z[BI QJICKTPOHHOT'O OanaHca

1.13

DJIEKTPOJIM3 PACTBOPOB M PACILIABOB COJICH

2.1

OCHOBBI HEOPTAHUYECKON XUMHH

Knaccudukanuss Heopranndeckux coequHeHHd. HomeHkmatypa HeOpraHW4ecKHux

BCIICCTB




2.2

XWMHYECKHE CBOWCTBA BAKHEUITHX META/UIOB (HATPWUU, Kamui, KalbI[MH, MarHui,
QTFOMUHHHN, IIUHK, XPOM, KeJIe30, MEJlb) U UX coenHeHu . OO0IIHe CIocoObI MOJTyYeHUS

MCTaJlJIOB

2.3

XUMHYECKHE CBOMCTBA BAKHEHIINX HEMETALIOB (TaJOTeHOB, Cephl, a30Ta, Gocdopa,
yIaepo/ia U KPeMHHS) U MX COCAUHCHUN (OKCHUIOB, KHCIOPOJICOICPXKAIIUX KHUCIIOT,

BOJOPOJTHBIX COCIMHCHHH )

24

2.5

I'eneTnueckas CBSI3p HEOPraHMUECKUX BEILECTB, IPUHAIISKAIINX K PA3TUIHBIM
KJ1accaM
#HPar## nenTndukanns HeopraHudecKux coennHeHnii. KauecTBeHHbIE peakum

Ha HCOPraHNM4€CKNE BCUICCTBA 1 NOHBI

3.1

3.2

3.3

3.4

OCHOBBI OPTaHUYECKON XUMHUH

OCHOBHBIE TOJOKEHHUS TEOPUH XUMHUYECKOTO CTPOCHHS OPTaHWMYECKUX COEIMHEHUI
AM. byrtnepoBa. VYrieponHblii CcKeneT opraHudeckoil Moinekynsl. KpaTHocTh
XUMHYECKON CBSI3U. S- W P-CBs3U. SP3-, SP2-, SP-rudpuan3anuu opOHUTaiIeid aToMOB
yriepoaa. 3aBUCHUMOCTb CBOWCTB BEIECTB OT XHMHYECKOTO CTPOSHHSI MOIEKYII.

I'omonoru. I'omonornueckuii psa. Msomepus u u3omepsl
[onstre o GyHKIIMOHATBHOM rpyIiie. OpHUeHTAIMOHHBIE Y (EKTH 3aMeCTUTeNeH

[IpencraBnenne o KiIacCU(pUKAIMUM OpraHMYECKUX BemecTB. HomeHkmatypa
OpPraHUYECKUX COSIMHEHNH (CHCTeMaTHyecKas) 1 TPUBHAIIbHBIC HA3BaHUS BAXKHEHIIINX

HpeHCTaBHTCHCﬁ KJIaCCOB OPraHUvYCCKUX BCHICCTB

CB00OOTHOpaIUKAIGHBIA M HOHHBIM MeXaHU3MbI peakiuu. [loHsTre o Hykineoduie u

anextpoduie. [IpaBuno Mapkosuukosa. IIpasuio 3aiinesa

35

3.6

3.7

3.8

3.9

Ankanpl. XHMHUYECKHE CBOMCTBA alIKaHOB: raJJOreHUpPOBaHUC, JACTUAPUPOBAHUC,
TEPMHUYCCKOC Pa3IOKECHUC, KPEKHUHT, U30MEpU3aluad, TOpCHUC. HonyquI/Ie aJIKaHOB.
HI/IKJ'IoaJ'IKaHLI. CHGLII/ICI)I/IKB, CBOICTB OUKJIOAJIKAHOB C MAJIbIM pPasMEpoOM IHUKJIA.

PeaKHI/II/I MPUCOCANHCHHNA U PaJUKaJIbHOI'O 3aMCIICHUA

AnxeHsl. XUMHYECKHE CBOMCTBAa: pEaKIMH TPHUCOEAUHEHUS (TaJoreHHpOBaHUE,
TUIPUPOBAaHUE, THAPOTaJIOTeHUPOBAaHUE, THIpATalys), TOPEHHs, OKUCICHHA H

nonuMepu3anuu. [IpombluieHHbIe B Ta00paTOPHBIE CIIOCOOBI TIOTYYEHHS ATIKEHOB

AIIKa,Z[I/IeHLI . XHWMHYECKHE CBOMCTBa AJIKAJIMCHOB:  pCaKOu MPUCOCIUHCHUSA
(I‘I/I}_IpI/IpOBaHI/Ie, FaJIOFCHPIpOBaHI/IC), ropeausds #u MNOJIMMCPU3ALIUU. HOJ'Iy‘lGHI/IC

aJIKaIMEHOB

AnxuHbl. XUMHYECKHE CBOMCTBA: pPEaKLUWH TPHCOCTUHEHUS (rajJoreHUpOBaHUE,
THJIPUPOBaHKE, THIpATANWS, THUIPOTAIOTEHHPOBAaHME) KaK CIIOCO0 TONydeHHS
[IOJIMMEPOB M IPYTHX MOJIE3HBIX MPOIYKTOB. Peakiun 3amemmenus. ['opeHne aneTunesa
KaK HCTOYHHMK BBICOKOTEMIICPATYPHOI'0 IUIaMEHU I CBAapKU MW PE3KU METAJIJIOB.
IIpuMeHeHue aneTuneHa

ApeHbl. XUMHYECKHE CBOWCTBa O€H30Ja: pEakUUH AJIEKTPOPHUIBLHOIO 3aMeleHus,
npucoeMHEHMs! (THAPUPOBaHUE, TaloTeHupoBanue). Peakius roperns. OcobeHHOCTH

XHMHYSCKHUX CBOWCTB TOJIyoJ1a. HOJ'Iy‘{GHI/Ie O0enzoma. OCOOEGHHOCTH XUMHUYECKUX




3.10

cBoiicTB ctupona. [lommmepusarust ctupona. CrnocoObl MONy4YeHHS W MPUMEHEHUE

ApOMaTUYCCKUX yIjI€BOAOPOOOB

Couptel.  llpenensHble  OJHOATOMHBIE  COUPTHI.  XUMHUYECKHE  CBOMCTBA:
B3aMIMOJICMCTBHE C HATPHEM KaK CII0COO YCTaHOBJICHUS HATWYHS THIPOKCOTPYIIIEI, C
raJIOreHOBOJIOPOJIaMH  KaK  CIIOCOO  TOJIy4EHHUS pacTBOPHUTENCH, BHYTpHU- U
MEeXMOJIeKyIIsipHas aerunparanus. Peakuns ropenus. [lomydenune sTaHona: peaxius
OpOXEHUsSl TJIFOKO3bI, THIpATallds JTWICHA. OJTWICHTIIMKONb M TIUICPUH Kak

IpEaACTAaBUTEIIN MIPEACIIBHBIX MHOI'OATOMHBIX CIITMPTOB

3.11

3.12

3.13

3.14

Oenonr. XuMHAYECKHe CBOMCTBA (heHONIA (peaklMK ¢ HaTpUeM, THAPOKCHIOM HaTpPHs,

opomom). [Tonmydenue denona

Anpperunpl. XUMHUYECKHE CBOMCTBA MpEAETbHBIX aJbAETHAOB: THIPUPOBAHUE;
Ka4yeCTBEHHbIE PEaKIMU Ha KapOOHWIBHYIO IPYHITY (PEakLus «CepeOpsIHOro 3epKanay,
B3aumoeiicteue ¢ rugpokcunom menu (I). Tlomyuenune mpenenbHBIX albICTHIIOB:
OKHCJICHUE CIIUPTOB, THApATALlUsl alleTUICHA. ALETOH KaK MPEACTaBUTEIb KETOHOB.

OcCoOOCHHOCTH peaKIui OKUCIICHUS alleTOHa

KapOoHOBBIE KHCIOTBI. XWUMHUYECKHE CBOHCTBA TPEACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMHUYECKHMX CBOWCTB MYPaBHHUHOW KHCIIOTHI.
[Nony4yeHne npenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJICHUE alKaHOB,
QJIKEHOB, NMEPBUYHBIX CIHUPTOB, AJIBJCTUAOB. BhICIIne mpenenbHble U HENpeAeIbHbIe

KapOOHOBBIE KUCIIOTHI

Crnoxable 3¢upbl 1 xKUpbl. CrocoObl MOMyYeHUsT CIOXKHBIX 3¢(upoB. OOpaTUMOCTh
peakuun srepudukanyuy. [IpuMeHeHne CII0KHBIX 3()UPOB B MUILIEBOI U naphOMepHOi
MPOMBIIITICHHOCTH. JKUpBI Kak cloxHbIe 3(UPBI TIHIEPUHA W BBICIINX KapOOHOBBIX
KHCIJIOT. XMMHYECKHE CBOWCTBA JKUPOB: TMIPUPOBAHHE, OKUCICHHUE. [ Maponms, win
OMBUICHHE, JKAPOB Kak CIoco0 MPOMBIIIICHHOIO IIONYYEHHs] COJIeH BBICIIUX

Kap6OHOBI>IX KUCJIOT. MBIJI4 KaK COJIM BEICIIIMX Kap6OHOBLIX KHUCJIOT

3.15

XWMUYECKHE CBOMCTBA TIIFOKO3BI: PEAKIUU C YYaCTUEM CIIMPTOBBIX U allbICTHUIHON
Ipynn U MOJIOYHOKHUCIIOE OpokeHue. [IpuMeHeHHME TJIIOKO3bI, €€ 3HA4YCHUE B
KU3HEACSITEITHHOCTH OpraHmu3ma. Jucaxapussr: caxaposa, MajbTO3a.
BoccranaBnuBaroniie M HEBOCCTaHABIMBAIOIIME  AWcaxapuabl.  ['uapomnus
nucaxapunoB. Ilomucaxapunpl: kpaxman, riaukoreH. CTpoeHHe MaKpOMOJEKYJ
Kpaxmaja, TITUKOTeHa U [EeJUTI0N03bl. Pu3ndyecKkre CBOWCTBA KpaxMalia U IEJUTIONO03bI.
XuMHUecKUue CBOMCTBAa Kpaxmana: THUIPOJU3, KAueCTBEHHAsl PeaKkiusi C HOJOM.
XUMHYECKHE CBOMCTBA IMEIUTFONIO3bI: THIAPOIU3, TONy4YeHUEe 3(PHUPOB MEIITFONO3bI.

[TonsiTre 00 MCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIN MIEIK)

3.16

AMuHBI. AMUHBI Kak OpraHU4YCCKUC OCHOBAHHA: pCaKIUU C BOHOﬁ, KHUCJIOTaMU,
pCaKkuuA ropcHus. AHUJIMH KaK npeacTaBUTEIIb apOMaTUICCKUX aMHUHOB. XuMudeckue
CBOIICTBA aHMJIMHA: BBaHMOHefICTBHe C KHCJIOTaMH, 6pOMHOﬁ BO}.IOﬁ, OKHUCJICHHUC.
HonyquI/Ie AMHHOB AIKUIIMPOBAHUEM aMMHaKa n BOCCTAHOBJICHHUEM

HUTPOIPOU3BOIHBIX YIJIEBOJLOPOAOB




3.17

AMHWHOKUCIIOTBI H  OelKW. AMHHOKHCIOTBI Kak aMQOTEpHBIE OpPTaHHUYECKHE
coequHenus. OCHOBHBIC aMUHOKHCIIOTHI, 00pa3yrome 0enku. XUMHIECKUE CBOHCTBA

OeNKOB: THAPONIN3, JCHATYpAIHs, KaueCTBEHHBIE (I[BETHBIE) PEaKIINH Ha OEITKH

3.18

CrtpoeHue U CTPyKTypa MOJUMEPOB. 3aBUCHMOCTH CBOMCTB TOJIMMEPOB OT CTPOSHHUS
MoJieKysl. OCHOBHBIE CIIOCOOBI TMOJYYCHHUS BBICOKOMOJICKYJISIDHBIX COCAMHCHUM:

peaKITiy IMOTMMEPH3AITIH 1 ITONKOoHAeHcannn. Kitaccndukais BOJIOKOH

3.19

3.20

#H#Par### 1 nenTndruKaIus OpraHmIecKuX COeTMHCHUH. Permenne

OKCICPUMCHTAJIBHBIX 3a1a4 Ha paCllO3HABAHUEC OPraHNYCCKUX BCIICCTB

I'eneTnyeckas CBS3b MEXAY KiIacCaMU OPraHnICCKUX COCTMHCHUI

XUMHSA U KU3HDb

4.1

4.2

XuMus B TOBCEAHEBHOM KM3HU. [IpaBuia 6e30macHo paboThI ¢ €IKHUMH, TOPIOYUMH U
TOKCMYHBIMU BCUICCTBAMHU, CPEACTBAMU OBITOBOM XUMUH

XuMusl U 370pOBbE. XUMHUS B MEOUUMHE. XUMHS U CEIIbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBITIJICHHOCTH. XUMHUSI ¥ SHEPT€THKA: TIPUPOTHBIN U MOy THRIA HEPTSIHOW Ta3bl, NX
coctaB M ucnonb3oBanue. CoctaB HepTH U e€ mepepaboTKa (IPUPOAHBIE WCTOUYHHKU

YTIIEBOAOPOJIOB)

4.3

4.4

Xumusi U OKOJOrusa. XUMHUYECKOE 3arpsA3HEHUE OKpYyXKarolled cpeasl U €ero
nocaencteuss. OxpaHa ruzapocdepsl, MOYBHI, aTMocdepsl, (uopsl U (ayHbl OT
XUMU4eckoro 3arpsisHenus. IIpoOiema oOTX0OOB M MOOOYHBIX  HPOLYKTOB.

AIII)TepHaTI/IBHI)IC HUCTOYHUKH DHEPTHUHU

O6mire rpejcTaBIeHuUs O MPOMBIIIICHHBIX CIIOCO0aX MOJTyUYeHHsI XUMUYIECKHX BEIIECTB
(Ha mpuMepe NPOM3BOACTBA aMMHaKa, CEpHOM KHCIOTHI). YEépHas W 1BeTHas
Metammyprud. CTekio ¥ CWIMKaTHas  MPOMBIIUIEHHOCTh.  [IpoMblnuieHHas

OpraHn4cCKas XuMusl. CI)IpI)é JJIsL OpraHquCKOﬁ MMPOMBIIIIJIICHHOCTH

#H#HPar### Tunbl pacu€THBIX 3314

5.1

5.2

#H##Par####Pacu€Tel Macchl BenecTBa Wik 00bEMa ra30B 110 N3BECTHOMY KOJHMYECTBY

BEIIIECTBA, MACCEe WIH 00BEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIINH BEIIISCTB

###Par####Pacuérel TeruioBoro addexra peakiun

5.3

#iHPar###PacuéTsl 00bEMHBIX OTHONICHUH Ia30B NPU XUMHYECKHX PEAKIIUAX

5.4

5.5

##HPar##Pacuérrl Maccel (00bEMa, KOMUECTBA BEILIECTBA) MPOAYKTOB PEAKLIUH,
€CITH OJTHO W3 BEIIECTB JaHO B U30BITKE (MIMEET MPHUMECH)
#H#Par###Pacu€Ter MaccoBoi WM 00BEEMHOM JTOJIH BRIX0JIA TIPOIYKTA PEAKITHH OT

TCOPECTUICCKHU BO3MOKHOI'O

5.6

#i##Par###PacuéTel macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOAYKTA PEAKIIUH, SCITH
OJIHO U3 BEILIECTB JIaHO B BUJIE PACTBOPA C ONPEEIEHHON MAacCOBOM JI0JIei

paCTBOpéHHOFO BCIICCTBA

5.7

#H#Par###Pacu€Tsl ¢ NCIIOIB30BAaHUEM TIOHIATHHA «MAaCCOBAs IOJIS, «MOJISIpHAs

KOHULCHTpauuss», «paCTBOPUMOCTD)




5.8

#H#Par###HaxoxneHue MONEKYIApHOH (HOPMYIIbI OPraHMYECKOro BEIISCTRA 110 €ro
IJIOTHOCTH ¥ MAaCCOBBIM JIOJISIM DJICMEHTOB, BXOISIIUX B €0 COCTaB, HIIU 110

MPOAYKTaM CTOPaHUs
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penakuueit Jlynuna B.B. O0miecTBo ¢ orpaHHYCHHO# 0TBETCTBEHHOCTEIO «JJPODA»; AKIIMOHEPHOE
obmectro «M3matenscTBO «IIpocBemenue»

METOANMYECKHUE MATEPUAJIBI U1 YYUTEJIA

O .C. I'abpuensn, U.I'.OctpoymoB, «O01mas XuMus B TeCTax, 3aa4ax, yrnpaxaeHusx. 11 kmace» —
M.: dpoda, 2023 rox.

3. O.C.I'abpuensH, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kmacc: KoHTpoIIbHBIE B IPOBEPOYHBIC
pabothl k yueObHuky». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, ['.I'.JIsicoa, A.I".BBenenckas «Xumus 11 kiacc: HacroybHas kHUTa A71s1
yuurens». Yacte 1 — M.: poda, 2019 rox.

5. O.C.I'abpuemnsna, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kmacc: HactonpHast kaura 11st
yuutens». Yacte 2 — M.: Jlpoda, 2022 rox.

6. O.C.I'abpuemnsg, [1.B.Pemeros, U.I".OctpoymoBa «3agadu Mo XUMHHU U CIIOCOOBI MIX PEIICHUSD -
M.: «lpoday, 2021rom.

7. B.I'. lenncoBa «Xumus 11 knacc noypounsie miansl o yuebuuxy O.C.I'abpuensina,
I".T".JIeicoBoit» - Bonrorpan» Yuurens 2018ro.

8. M.A.Ps60oBa, Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kmace», - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensa, N.I".octpoyMoB « XUMHUYECKHIA IKCTIEpUMEHT B mikoine 11 xmaccey; - M.:
Hpoda. — 2019 ron.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

resh.edu.ru

http://www.chemnet.ru I"azera «Xumus» u caiit i yautens «51 uny Ha ypoK XUMHU»
http://him.1september.ru Exnnas komnexmms IIOP: TlpeameTHast KOJIIEKIHS « XAMHUSD
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbBIE SKCIIEPUMEHTBI: XUMHSL.
Komnexnus Poccuiickoro o01eo0pa3oBaTenbHOIo noprajia
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