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Pabouvas mporpamma 1o XMMHUU Ha YpOBHE CpeAHEro o01ero oopazoBanus pa3paboTana Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
®enepanuny, TpebOBaHUM K pe3ylibTaTaM 0CBOeHHUs (heaepaabHOoi 00pa3oBaTeIbHOM IPOrpaMMBI
cpennero  obmero  obpazoanmsi(POIl  COO), mnpencraBinenHeix B DenepanbHOM
rocyaapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konmenmuu mnpenomaBaHus
yuebHOro mpeamera «XuMus» B 00pa3oBareibHBIX opranuzanusx Poccuiickoit ®denepanuu,
peaM3yIoNMX OCHOBHbIE 00pa30BaTe/IbHBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pa3Butus BocnuTaHus B Poccuiickoit @enepanuu Ha nepuon no 2025 roma» (Pacnopspkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpPOBHE YINIYOJEHHOINO M3YyYEHHs 3aHUMAET BA)XHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4HOro oOpaszoBanus yuammxcs 10-11 xkmaccoB. HM3ydenue mnpemmera,
peaiuzyemMoe B yCIOBUAX UG GepeHIUPOBAHHOTO, MNPOPUILHOrO OOyuYeHHus, MPU3BAHO
obOecrieunTh 00IE00Pa30BATEIbHYI0O U OOHICKYJIbTYPHYIO MOATOTOBKY BBIITYCKHHUKOB HIKOJIBI,
HEOOXOUMYIO IS aIalTAIIMK UX K OBICTPO MEHSFOIIUMCSI YCIIOBHSIM KH3HHU B COLIMYME, & TAKXKe
JUIS TIPOJIOJDKEHHUST OOydYeHHsI B OpraHM3alusax MpodecCHOHATFHOrO0 00pa30BaHUs, B KOTOPHIX
XUMHUS SBISIETCS OJHON M3 IPUOPUTETHBIX AUCHIUTUIHH.

B mnporpamme mo XuMuUM Ha3Hau€HUE TMpeAMeTa «XUMHUS» MOJIy4aeT MOAPOOHYIO
MHTEPNPETAIMI0O B COOTBETCTBUU C OCHOBomoJararomumu mnojoxenusmu droc COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, COAep KaHusl, Pe3yJIbTaTOB 00y4eHHUsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB. (CBHIECTEIHCTBOM TOMY SIBIISIFOTCSI CIICAYIOUINE BBIOJIHSICMBIC
POrpaMMOii M0 XUMHUU (YHKITUH:

e UH(QOPMAIIMOHHO-METOUYECKAs, pealu3alus KOTOPOH o0OecrneynBaeT MOMyuYeHUe
MPEJICTaBICHUS O LEsIX, COAEp KaHUU, OOIIel cTpareruu OOy4YeHHs, BOCIUTAHUS U
pa3BUTH O0YYAIOIIUXCS CPEICTBAMH TpEAMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpast npeaycMaTpUBaeT olpeziesieHue:
OPUHIIMIIOB  CTPYKTYPUPOBAaHUS U  TOCIEIOBAaTENbHOCTH HW3Y4YEHHS  y4eOHOTO
Marepuaia, KOJIMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTepUCTHK; MOIXOAO0B K
(OpPMHPOBAHUIO COMEPKATEIHHONH OCHOBBI KOHTPOJII M OLEHKH 00pa3oBaTeIbHBIX
JTOCTHKEHUI O00ydJalomuxcsi B paMKax HWTOTOBOM arTecTanuud B (opMe eIuHOTO
roCyJapCTBEHHOTO 3K3aMEHa M0 XUMUH.

[Tporpamma nmst yrinyOoI€HHOTO U3YYSHUS] XUMHUH:

¢ YCTaHABIMBAET MHBaPUAHTHOE MPEIMETHOE COACpKAHKE, 003aTeNbHOE IS U3yUCHHS
B pamMKax OTHENbHBIX  Mpodwied, MperycMaTpUBaeT  paclpelesieHue U
CTPYKTYpUPOBAaHHE €ro MO KiaccaM, OCHOBHBIM COJEpPKATEeNbHBIM JTUHUSAM/pa3aenam
Kypca;

e aéT MpUMEpPHOE pacrpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOTo JIIsl U3y4eHUs
OTJICTHHBIX TEM;

e [IpeiaraeT MpUMEpHYIO IMOCIeA0BaTeIbHOCTh U3YUEeHUs YUeOHOr0 MaTepualia ¢ yaéToM
JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX H MEKIIPEIMETHBIX CBSI3CH;

e aéT METOAWYECKYI0 HWHTEPHpETAlMIo IeJied ¥ 3aJad W3ydeHHsl IpeaMeTa Ha
yIIIyONEHHOM ypOBHE C YYETOM COBPEMEHHBIX IMPHOPHUTETOB B CHCTEME CPEIHETO
o0miero obpa3zoBaHusl, COJIEPKATEIBHON XapaKTEPUCTUKHU MIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHSI OCHOBHOM 00pa30BaTEILHOM MPOTpaMMBbl CPETHETO OO0IIero 0O0pa3oBaHUs



(IMYHOCTHBIX, METaNPEeIMETHBIX, NPEAMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATENBHBIX JEHCTBUI
00y4aroIerocs o OCBOCHUIO COACPKAHUS MPEAMETA.

ITo Bcem Ha3BaHHBIM MO3UIUSAM B IPOTPaMMe 110 XMMHHU MPEAYCMOTpPEHa TPEEMCTBEHHOCTHC 00y4eHUEM XMMHUHU Ha YPOBHE OCHOBHOT'O
obmiero oOpa3oBaHus. 3a IpeeIaMyd yCTaHOBJICHHON IPOrpaMMOii 10 XUMUU 0053aTeIbHON (MHBAPUAHTHON) COCTABIISIONICH COJIEPKaAHUS
yueOHOro mpeameTra «XHUMHS» OCTAETCS BO3MOXHOCTH BBIOOpA €ro BapHaTHUBHOW COCTaBISAIONIEH, KOTOpas MOJIKHA OIpenessThCs B
COOTBETCTBHUH C HAIIPABJIEHUEM KOHKPETHOTO NPOPUIIsl 00yUEeHHUS.

B cootBercTBUU ¢ KoHIenTyanbHbIME nonokeHussMH PI'OC COO o Ha3HAYeHUH MPEAMETOB 0a30BOTO M yrIIyOJIEHHOTO YPOBHEH B
cucreme nuddepeHIpoBaHHOr0 O0y4YeHUs Ha YpPOBHE CpemaHero oOmero oOpa3oBaHUsS XWUMHSI HAa YPOBHE YIIIyOJIEHHOTO H3y4YCHHS
HampaBlieH Ha peaju3alyio MPEeeMCTBEHHOCTH C MOCIEAYIOUIUM STaloM MOJNy4YeHUs XUMUYECKOro oOpa3oBaHHS B paMKax M3y4CHHS
CHEIHAIbHBIX €CTeCTBEHHO-HAYUHBIX U XUMUYECKUX AUCLIUILUINH B By3aX M OpraHU3alUsaX CpeqHero npodeccuoHaabHOro oopasoBanus. B
9TOM CBS3M M3y4YEHUE IPEIMETa
«XUMHUS» OPUEHTUPOBAHO MIPEUMYIIIECTBEHHO HA PAaCIIMpPEHUE U YIIyOlIeHHe TEOPETUUECKON U MPAaKTUYECKON MOArOTOBKU 00yYaroIuxcs,
BBIOpABIINX ONpPENENEHHBIN MPOopUIb 00y4eHHs, B TOM YHCIIe C MEePCIEeKTHUBOM MOCIEIYIOIIEro MOTYyYeHHs] XUMUYECKOr0 00pa3oBaHus B
opranmzanusax npodeccuoHansHoro odpasoBanus. Hapsany ¢ atum, B cBere TpeboBanuii ®I'OC COO k mnaHUpyeMbIM pe3ylbTaTam
ocBoeHUs (pemepanbHO 00pa30BaTENBLHON MPOrpaMMBI CPEAHETO O0MIeTo 00pa3oBaHUS M3YYCHHE MPEAMETa «XHUMHUS» OPUCHTHPOBAHO
TaK)Ke Ha pEIICHHE 33/1a4 BOCHHTAHUS M COIMAIBHOTO Pa3BUTHS OOydaroUmIMXcCs, Ha (OPMHPOBAHHE y HUX OOMICMHTEIUICKTYaJTbHBIX
YMEHUH, YMEHUH paluoHaIM3alMud Yy4eOHOro TpyAa U OOOOIIEHHBIX CHOCOOOB JESATEIBHOCTH, HMEIONIUX MEXIUCIMITIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTraBngomuMuy npeaMera «XUMHs» Ha YPOBHE YIITyOJIEHHOTO U3YUYEHHUS SIBISIFOTCS YIUIYOJIE€HHBIE KypChl — «OpraHudeckast XUuMHUsD»
n «OO01as 1 HeopraHudeckass XxuMus». Ilpu onpeneneHnn Noaxon0B K 0TOOPY U CTPYKTYPHOH OpraHu3alMy COJAEpPXKAaHUSA ATUX KYpCOB B
porpamMMe o XMMHUH 3a OCHOBY MpHUHATHI nosioxkeHus PI'OC COO o paznuuusax 6a30BOro M yriayosiEHHOrO ypoBHEH U3yUeHHs ITpeIMETa.

OcHoBy conepxanus KypcoB «Opranuueckas XuMus» 1 «OO011ast 1 HEOpraHuyeckass XUMUs» COCTaBIISIET COBOKYITHOCTh MTPEIMETHBIX
3HAHUW M YMEHMH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3y4YEHHS MpeAMeTa. JTa CUCTeMa 3HAHUN MOJy4yaeT ONpeesiEHHOE TEOPETHIECKOoe
JIONIOJTHEHHE, TO3BOJISIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OONbIIMHA 00BEM (akTonorunyeckoro Marepuana. Tak, Ha yriyOia€HHOM
YPOBHE U3yUeHHs MpeMeTa obecreueHa BO3SMOKHOCTh 3HAUYUTEIBHOTO YBEIHMUEHHs 00bEMa 3HAaHUH 0 XUMHUECKUX JIEMEHTax M CBOMCTBAxX
UX COEIMHEHUN Ha OCHOBE pACUIMpPEHUs M YriayOJeHMs MpeCTaBICHUM O CTPOEHUH BEIIECTBA, XUMUYECKOW CBA3M U 3aKOHOMEPHOCTAX
MIPOTEKAHUS peakluid, pacCMaTPUBAEMbIX C TOUKH 3PEHHS] XUMUYECKON KHHETUKU U TepMOJUHAMUKU. M3ydueHne nepuoguyeckoro 3aKkoHa u
[lepuonuyeckoil cuCTeMbl XUMHYECKUX 3JIEMEHTOB 0a3MpyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX MPEJCTABICHUAX O CTPOCHUH
aToMa. XMMUYECKas CBSI3b OOBACHICTCS CTOUYKM 3PEHUS SHEPreTHYEeCKUX U3MEHEHUH Npu e€ 00pa30BaHUU U Pa3pyLICHUH, a TAKXKE C TOUKH
3peHusi MexaHu3MoB e€ oOpa3oBaHMs. V3yueHue THUNOB peakuuil AonoyHseTcss (GOPMUPOBAHUEM MPEICTABICHUN 00 3JIEKTPOXUMUUYECKUX
rpolLeccax U 3JeKTPOIU3€ PaciilaBOB M pacTBOPOBBEIIECTB. B Kypce oprannyeckoil XuMuu MpH pacCMOTPEHUH PEeaKIIMOHHOW CIIOCOOHOCTH
coeiMHEHUll ynensercss oco0oe BHUMaHME BONMpOcaM 00 3JIEKTPOHHBIX 3(dekTax, 0 B3aUMHOM BIMSHUU aTOMOB B MOJIEKYJNax H
MexaHuzMax peakiuii. Ocoboe 3HaueHHE UMEET TO, YTO Ha COJEpXKaHHME KypCOB XUMHH YIIIYOJEHHOTO YPOBHS HM3YYEHHS Ui KJIACCOB
orpeaenéHHOTo Mo uIIs (TJIIaBHBIM 00pa3oM Ha X CTPYKTYPY M XapaKTepAOTOJIHEHUH K 001Iel cucTeMe MpeMEeTHBIX 3HaHUIl) OKa3bIBAIOT



BIIUSIHUE CMEXKHbIE MpeAMeThl. Tak, HanpuMep, B COACpKaHUH MpeaMeTa JUIsl KIacCOB XUMUKO-(pU3ndecKoro npoduiis 60JbIIoe 3HaUeHue
OyZyT UMETh AJIEMEHTHI y4eOHOro marepuana mo oOmeid xumuu. llpu u3ydeHuu mpenMeTra B JaHHOM Cllydae akUEHT OyJeT cienaH Ha
OOIIHOCTh METOIOB MO3HAHMS, OOLTHOCTH 3aKOHOB U TEOPUN B XMUMUU U B (PU3HKE: aTOMHO-MOJICKYJISIPHAS TEOPHsI (MOJIEKYIIsIpHAsl TEOPUS B
(bu3HKe), 3aKOHBI COXPaHEHUSI MacChl U SHEPTUU, 3aKOHBI TEPMOJIUHAMUKH, SJIEKTPOJIN3a, IPEICTABICHUS O CTPOCHUU BEUIECTB U JPYTO€.

B To e BpeMs B coAep)KaHUU MpeAMeTa I KIACCOB XMMHKO-OHMOIOTHYecKoro mpoduiis OONbIINN yIOSNbHBIN Bec OyIeT MUMETh
opraHuyeckas Xumusa. B 3ToM cilydae mnpenocTaBisieTcsi BO3MOXKHOCTh JJsi 0ojiee OOCTOSTENIBHOIO PACCMOTPEHHS] XHUMHUYECKOM
OpraHM3aliK KIETKH KaKk OMOJIOTHYECKOM CUCTEMBI, B COCTaB KOTOPOIl BXOIAT, K IPUMEPY, TaKHe CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JTUMUbI,
O€JKu, yIIIeBOJbI, HYKJICHHOBBIE KHCIOTHI M JApyrue. IIpm 3TOM 3HaHMSA O COCTaBE M CBOMCTBAaX IMPEICTABUTEICH OCHOBHBIX KIIACCOB
OpPTaHUYECKUX BEUIECTB CIIY>KaT OCHOBOM ISl U3yUEHHSI CYITHOCTH MPOIECCOB (POTOCHHTE3A, BIXAHUS, TUIIICBAPCHHUS.

B mane dbopMupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHHMSI, OCBOCHHUSI OOIIEHAyYHBIX METOJOB MO3HAHUS U OMBITa MPAKTHYECKOTO
MIPUMEHEHUS HayYHBIX 3HAHUN U3yYCHHE MpPEeAMETa
«XuMus» Ha yriyOJEHHOM YPOBHE OCHOBAHO HA MEXKIIPEIMETHBIX CBS3SX C YUEOHBIMH MPEIMETaMH, BXOAALIMMH B COCTaB MPEIMETHBIX
obmacteil «EcTecTBeHHO-HAYYHBIE TPEIMETHI,

«Marematika 1 HHPOpMaTUKa» U «PyCCKUH S3bIK U JINTEpATypay.

[Ipu u3ydyenuu ydyeOHOTro mpenMeTa «XUMHs» Ha yrIyOJEHHOM ypOBHE TakXKe, KaKk Ha ypOBHE OCHOBHOTO M CpEIHEro oO0mIero
oOpa3oBanus (Ha 0a30BOM YpOBHE), 3a/1aueii MEPBOCTEIICHHON 3HAYUMOCTH SIBIISCTCS (POPMUPOBAHHWE OCHOB HAYKH XMMHH KaK 00JIACTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUYECKON NIEATEIbHOCTH YelOBEeKa M OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KyNbTYphl. Pemienue 3Toii
3aJ]auu Ha yriIyOJEHHOM ypOBHE M3Y4EHUs IpeaMeTa MPEAnoiaraeT peajin3aluio TakKuxX 1eneil, Kak:

e (opMHUpOBaHHE MPEICTABICHUI: 0 MATEPHUAITTLHOM €TUHCTBE MHUPA, 3aKOHOMEPHOCTSIX UITO3HABAEMOCTH SIBIICHUI MTPUPOIBI, O MECTE
XMMHW B CHCTEME €CTECTBEHHBIX HayK WM e€ Bemymieil poiu B 00eCHeueHHH YCTOWYMBOTO Pa3BHTHS YEIOBEYECTBA: B PEIICHUH
poOJeM HKOJOTHUECKOM, SHEpreTHYeckod M MUIIeBOM O€30MacHOCTH, B Pa3BUTHM MEAWIMHBI, CO3/IaHMM HOBBIX MaTepHaoB,
HOBBIX MCTOYHUKOB 3HEPTUH, B 00€CIeUYeHUH pAallHOHAILHOTO MIPUPOJIONOIb30BaHNs, B (POPMUPOBAHUK MUPOBO33PEHUS U 0OLIEH
KYJIbTYpPbI UEJIOBEKA, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOLLIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM cpene;

® OCBOCHME CHUCTEMbl 3HAHHWI, JeXKallMX B OCHOBE XHMMYECKOW COCTaBJISIOIIEH eCTeCTBEHHO-HAYYHOM KapTHHBI MHpa:
(byHIaMEHTAIBHBIX TIOHSATHH, 3aKOHOB U TEOPHUXUMHUH, COBPEMEHHBIX MPEICTABICHUI O CTPOCHUH BEIIECTBA HA PAa3HBIX YPOBHIX
— aTOMHOM, HOHHO-MOJICKYIISIPHOM, HaMOJEKYISIPHOM, O TEPMOJAWHAMHYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTSX TMPOTEKAHUS
XUMUYECKHX PEaKIMHA, O XUMHUYECKOM PAaBHOBECHH, PAacTBOpaxX M IHCIEPCHBIX CHUCTeMax, 00 OOLIMX Hay4yHBIX NPUHIIMIIAX
XHUMUYECKOT0 IPOU3BOJICTBA;

e (QopMupoBanue y OOyYarONIMXCS OCO3HAHHOTO TIOHMMaHHUS BOCTPEOOBAHHOCTHM CHCTEMHBIX XWMHWUYECKHX 3HAHWH IS
OOBSCHEHHS KIIOYEBBIX HJIEH W MPOOJIEeM COBPEMEHHOW XUMHUHU, Il OOBSACHEHHS W TPOTHO3UPOBAHUS SIBJICHUHN, WMEIOIINX
€CTECTBEHHO-HAYYHYIO TPHUPOJY; TPAMOTHOTO PEIIeHHUsI MPOOJIEeM, CBSI3aHHBIX C XUMHEH, MPOTHO3UPOBAHMS, AHAM3A M OIEHKU C
MO3UIIMHI JKOJIOTUIECKOW 0Ee30MacHOCTH TOCJIEACTBUI OBITOBOM M MPOHM3BOACTBEHHOH JIESTEIHLHOCTH YEJOBEKa, CBSI3aHHON C XUMHUYECKUM
[IPOU3BOACTBOM, HCIIOJIb30BAHUEM U I1€PEPAOOTKON BEIIECTB;

e yrayOJeHue NPeACTaBICHUN 0 HAyYHBIX METO/IaX MO3HAHMSI, HEOOXOAUMBIX JIJIsl MPUOOPETEHUSI YMEHUIM OPUEHTUPOBATHCA B MUpE



BEUIECTB M OOBSCHEHHUS XMUMHUYECKUX SIBICHUN, UMEIOIIMX MECTO B MPUPOJIE, B MPAKTUYECKON NEATEIBHOCTH U MOBCEIHEBHOM
KU3HU.
B muiane peanuzanuu nepBoOYepEHBIX BOCIUTATEIBHBIX U PA3BUBAOIINX (DYHKIIUH [IEJTOCTHOW CHCTEMBI CPEHETO 00IIEero o0pa3oBaHHUs
[IPU U3YYCHHUH NpeAMeTa «XUMHUS» Ha YriyOJaEHHOM YpOBHE 0COOYIO aKTYalIbHOCTh IPUOOPETAIOT TaAKUE LIETU U 33/1a4H, KaK:
e BOCHUTaHHUE YOSKIEHHOCTU B TIO3HABACMOCTH SIBIICHUH MPHUPOJIBI, YBAKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPETUUCCKHUX U
MPUKJIAIHBIX WCCICIOBAaHUN B XUMHH, (DOPMHPOBAHHE MHUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHU;
e pa3BUTHE MOTUBALMU K OOYYCHHIO M TIO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIO M CAMOBOCIUTAHHIO HAa OCHOBE YCBOCHHS
00IIIeYeI0BEUECKUX [ICHHOCTEHH;
® pa3BHUTHC MMO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYALHBIX H TBOPYECKUX CIIOCOOHOCTEH o0ydarommxcs, GopMUpOBaHUE Yy HUX
CO3HATENBFHOTO OTHOIICHHS K cCaMO00pa30BaHUIO M HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCTEIIHOM mpodeccnoHanbsHON U
OOIIECTBEHHOM I€ATEeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B 3I0POBOM 00pase *KHU3HU;
e (opmupoBaHuE yMEHUN U HABBIKOB Pa3yMHOT0 IPUPOIOTIOIH30BAHUS, Pa3BUTHE SKOJOTHUECKON KYJIbTYPbl, IPUOOPETEHUE OIbITA
00IICCTBEHHO-TIOJIC3HOMIKOIOTUICCKON A TSIIEHOCTH.
OO1ee 9nCIIo 9acoB, MPEAYCMOTPEHHBIX IS M3YYCHHUS XUMHUH HA YIITyOJIGHHOM ypOBHE CpeIHEro o0iiero oopasoBanus, coctasiser 204
yacoB: B 10 kiacce — 102 yaca (3 yaca B Henenio), B 11 kimacce — 102 gaca (3 yaca B HeIeIO).

COHAEPXAHUE OBYYEHHMA10 KITACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne OCHOBBI OPraHUYECKON XUMUH.

IIpenmer u 3HauUeHNE OpPraHUYECKON XUMUH, NIPEJICTABICHHE O MHOTOOOpa3uu OPraHMYECKUX COECMHEHUH.

DNEeKTPOHHOE CTPOEHHME aToMa YIJepoja: OCHOBHOE M BO30YXAEHHOE COCTOSHUSA. BaneHTHbIE BO3MOXHOCTM aTroma YIJIepoJa.
XuMuyeckasi CBA3b B OPraHWYECKUX COEOUHEHMsSIX. Turmbl rHOpHAM3allud aTOMHBIX opOuTaiied yriepoaa. MexaHu3Mbl oOpa3oBaHUS
KOBQJIEHTHOM CBs3M (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). THIBI MepeKpbIBaHNs aTOMHBIX opOuTanei, 6- u n-cBsizu. OauHapHas, ABOHHAas
u TpoitHas cBs3b. CrocoObl pa3pbiBa CBA3€H B MOJEKYJIax OpraHM4eckux BemiecTB. IloHsATHEe O CBOOOJHOM pajaukane, Hykieoduiae u
aneKTpoduIIe.

Teopust cTpoeHUs1 OpraHMvecKuX coeauHeHnui A.M. byTiepoBa U COBPEMEHHbBIE MPEICTABIEHUS O CTPYKTYype MOJEKYJ. 3HaAUeHUe
TEOPUM CTPOCHMS OPraHWYECKUX COeAMHEHHH. MOJEeKyIspHble U CTPYKTypHbIEe (Gopmynbl. CTpyKTypHbIE (OPMYIIBI pa3IHMYHBIX BHJIOB:
pa3BépHyTas, cokpaméHHas, ckeineTHad. M3omepus. Buabl uzomepun: CTpyKTypHasl, NMPOCTPAHCTBEHHas. OJEKTpoHHbIE 3G (EKTH B
MOJIEKYJIaX OpPraHMYeCKUX COCUHEHUH (MHIYKTUBHBIA U ME30MEPHBIN 3 (EKThI).

[IpencraBnenue o kiaccUpUKalMKU OpraHndyeckux BemiecTB. [loHarue o ¢yHkunoHanmpHOU rpymme. I'omonorus. I'omonoruyeckue
psnel. CucremaTnueckas HoMeHKIIaTypa opranndeckux coenunenuii (IUPAC) u TpuBHanbHble Ha3BaHHS OTACIBHBIX MPEICTaBUTEICH.

Oco0eHHocTH U KiIaccuPUKaus OpraHnyeckux peakuuid. OKUCIUTEeTbHO- BOCCTAaHOBUTENIBHbBIE PEAKLIUK B OPTaHUYECKON XUMUH.

OKCIIepUMEHTANIbHBIE METO/bl M3Y4EHHUsS BEIIECTB M UX IPEBPAILIECHUI: O3HAKOMIIEHHE ¢ OOpas3lamMHM OpPraHMYEeCKHUX BELIECTB U



MaTepuajlaMi Ha MX OCHOBE, OIBITHI IO MPEBPAILIEHUI0 OPraHMYECKUX BELECTB NPU HarpeBaHuu (IUIaBJIE€HUE, OOYIIIMBaHUE U FOPEHUE),
KOHCTPYMPOBAHUE MOJEJIEN MOJIEKYJI OPraHUYECKHUX BEIIECTB.

YriaeBoaopoabl.

Ankanbl. ['oMonoruueckuit psj aakaHos, o0mas GopMyia, HOMEHKIATypa U U30MepHsl. DIIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJl aJIKaHOB, SP>-THOPHIM3AIKSA AaTOMHBIX OpOHTasIeil yriaeposa, 6-cBsa3b. du3nyeckue CBOKCTBA ATKAHOB.

XVUMHUYECKHE CBOMCTBA AJKAaHOB: PEAKLMU 3aMEILEHUs, U30MEpHU3aluH, IETUIPUPOBAHMS, LUKIU3ALMU, NUPOJIU3a, KPEKHHra,
ropenus. [IpeacraBinenue o MEXaHU3ME peaklUi PaIuKaJIbHOIO 3aMEILEHUS.

Haxoxnaenne B mpupoe. CriocoObl MoydeHus: 1 IpUMEHEHNE alTKaHOB.

[uknoankansl. OOmas ¢opmyna, HOMEHKIaTypa M u3oMepus. OCOOEHHOCTH CTPOEHHMS U XUMHMUYECKHMX CBOMCTB MasbIX
(uMKIOTIpOTIaH, WMKIOOYTaH) W OOBIYHBIX (LIMKJIONEHTAH, NWKIOTEKCaH) NHKI0aIKaHOB. CrocoObl TONyYeHUs W TNPUMEHEHHE
LUKJIOAJIKAHOB.

Ankensl. ['oMonornyeckuii psij ajJkeHoB, oOmas GopMysa, HOMEHKJIATypa. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
aNKeHOB, SP’-rHOpUM3als aTOMHBIX OpOMTael yriaepona, o- M 7m-cBa3u. CTPYKTypHAs M TeoMeTpuueckas (IMC-TPAHC-) M30MEpHSL.
@u3nyecKue CBOWCTBA AJKEHOB. XMMHUYECKHE CBOMCTBA: PEAKLMM IPUCOCIMHECHMS, 3aMEIICHUS B 0O- IIOJIO)KCHUE IIPU JIBOWHOW CBS3H,
nojaumepu3anuu 1 okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIe peakiiiy Ha JBOWHYIO CBsI3b. CrIOCOOBI MOTy4YeHUs! U IPUMEHEHNE
ankeHoB. AJjkagueHbl. Kiaccupukanusi ankaaneHoB (CONPsDKEHHBIC, M30JUPOBAaHHbIC, Kym)yauposaruvle). OCOOCHHOCTH AIICKTPOHHOTO
CTPOEHHUSI U XUMHUYECKUX CBOMCTB CONPsKEHHBIX AUeHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpskEHHbIX aAueHOB. CrocoOsl
MOJIy4YEHUS U IPUMEHEHHUE aJIKaJUCHOB.

Anxunbl. ['oMonornyeckuii psji aKMHOB, o011ast popmysia, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI aJKUHOB, Sp-THOpUIM3alMsg aTOMHBIX opOuTtaneil yriaepona. ®Pusnyeckue CBOMCTBA aIKMHOB. XMMHUYECKHE CBOMCTBA: peakLuu
MPUCOEANHEHNS, JTUMEpPU3allUd U TpUMEpHU3aluu, OKHcieHUs. KucioTHble CBOMCTBAa ajJKWHOB, MMEIOUIMX KOHLEBYIO TPONHYIO CBSI3b.
KauecTBeHHbIE peakiy Ha TPOHHYIO cBsI3b. CIIOCOOBI MOTY4YEHUS U TPUMEHEHNE aIKMHOB.

Apomaruyeckue yriaeBoJoposl (apeHsl). ['omonornueckuii psa apeHoB, odmas popMyiia,HOMEHKIATypa U U30Mepusi. DIEKTPOHHOE

U TMPOCTPAHCTBEHHOE CTPOEHHE MOJEeKYibl OeH3osa.du3nueckue cBoiicTBa apeHoB. XUMHUECKUE CBOMCTBA OEH3051a U €r0 TOMOJIOTOB:

peakuuu3aMenieHus: B 0EH30JbHOM KOJIbIE U YTIIEBOJOPOAHOM pajiuKalle, peakliuy MPUCOeAMHEHNS,0KUCIIEHIE TOMOJIOIOB OeH30J1a.
[IpencraBienne 006 OpUEHTUPYIOLIEM JIEHCTBUU 3aMeCcTUTeNIel BOEH30JIbHOM KOJIbIIE Ha MPUMEpEe alIKWIIbHBIX PaJuKalloB, KapOOKCUIILHOM,
THJIPOKCUIIBHOM,aMUHO- U HUTPOTPYIIIIbI, aTOMOB rajioreHoB. OcOOEHHOCTH XUMHUYECKUX CBOUCTB cTHpoia.llonumepusanus ctupoa.
Crioco0bI osy4eHus: 1 pUMEHEeHNe apoMaTHyeckux yraeBogopoaoB. IIpupoaustii ras. [lonyrasie Hedrsnbie razpl. Hedts u eé
npoucxoxaeHue. KameHHbIN yroib U IpOAYKTHI ero nepepadorku. CriocoOsl nepepaboTku HeTH: MeperoHKa, KpeKUHT (TEpMUYECKH,
KaTaJuTHYecKuil), pudopmunr, nuponus. [Ipoaykrsl nepepaboTku HedTH, HX

MIPUMEHEHHE B POMBIIUIEHHOCTH U B OBITY.

I'enernueckas cBsI3b MEX]y Pa3JINYHBIMU KJIACCAMM YIJIEBOIOPO/IOB.

DNEeKTPOHHOE CTPOEHHE TajJOreHNPOU3BOAHBIX YIJIEBOJOPOIOB. Peaknny 3amenieHus rajoreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIY,
LAAHOIPYIIly, aMUHOrpymmy. JIedcTBHE Ha TalOTeHIIPOM3BOJHBIE BOJHOIO M CIHPTOBOIO pacrBopa wiénouyu. BsaumopeicTeue



JUTaJOreHaIkaHOB C MarHueM W UUHKOM. [loHSATHE O MeTaioOpraHuyecKuxX CoeAuHeHHsX. Vcrmonb3oBaHUE TIaJoreHIPOU3BOTHBIX
YIJI€BOJIOPO/IOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEILECTB.

OKcliepUMEHTAIbHBIE METOJbl HM3yYCHHsS BEIIECTB M MX TPEBPAUICHUN: H3ydeHHE (PHU3MUECKUX CBOICTB YIJIEBOJOPOIOB
(pacTBOPUMOCTD), KAYECTBEHHBIX PEAKIMH YTIE€BOAOPOIOB Pa3INYHbIX KiIaccoB (oOeclBeunBaHue OPOMHOM WM MOJHOM BOJBI, pacTBOpa
NepMaHTaHaTa Kajus, B3aUMOJICHCTBUE alleTUICHa ¢ aMMUAYHBIM pacTBOpPOM okcuaa cepedpa(l)), kauectBeHHOE OOHApY)KEHUE Yyriepoaa 1
BOJIOPOJIa B OPTaHMYECKUX BEIECTBAX, MOIYUYEHUE ITUIICHA U U3YUYEHUE €r0 CBOWCTB, O3HAKOMIIEHHUE ¢ KOJUIeKIusIMu «HepTbs» 1 «YTomby,
¢ o0pa3namu IaacTMace, KayaykoB U Pe3HHbBI, MOJICIIMPOBAHIE MOJIEKYJI YTIIEBOJOPO/IOB U raJIOr€HIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucnopoacoaep:xanme oprannyeckue coeJMHeHHs.

[IpenensHbie 0HOATOMHBIE CIUPTHL. CTpOeHHE MOJIEKYJI (Ha pUMepe MeTaHoJIa 1 3TaHoia). ['oMonorudeckuit psan, odmas popmyina,
nU30MepHsi, HOMEHKJIaTypa U kiaccuukanus. OU3nUecKue CBOWCTBA IMPENEIbHBIX OJHOATOMHBIX CIHUPTOB. BOMOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMHM CIMPTOB. XMMHMUYECKHE CBOMCTBA: PEAKLUU 3aMELICHMs], JerupaTalii, OKUCIEHMs, B3aUMOJCHCTBIE C OpPraHUYECKUMH U
HEOpraHMYeCKUMHU KuciaoTamu. KauecTBeHHas peakiius HAa OJHOATOMHbBbIE CIHUPTHI. JlelicTBHE 3TaHONA U METaHOJIA HA OPTaHU3M YeJIOBEKa.
CrocoOslI MoNy4eHus U IpUMEHEHUE OJHOATOMHBIX cnupToB. [IpocThie 3¢uphl, HOMeHKIIaTypa u u3oMepus. OcOOEHHOCTH (PU3UUECKUX U
XMMHYECKHUX CBOMCTB.

MHoroaroMHbple CHOUPTBI — OJTWIEHIVIMKOAb M MNIHLEpUH. Pu3nyeckue M XUMHUYECKHE CBOWCTBA: PEAKIUM 3aMEIIEHUs,
B3aMMO/ICHCTBIE C OPraHMYECKUMHU U HEOPTaHUYECKHUMH KHUCIOTaMH, KaYeCTBEHHAs peakllisg Ha MHOTOAaTOMHbIE CIUPTHI. [IpeacraBnenue o
MeXaHU3Me peakiuil HykiaeopuiapHoro 3amenienus. JleiictBue Ha opraHu3M yesoBeka. CriocoObl MOTY4YeHHs] 1 TPUMEHEHNE MHOTOaTOMHBIX
CIUPTOB.

®enon. CTpoeHHE MOJEKYNbl, B3aUMHOE BJIMSHHE TUIPOKCOTpYIIBl W OeH3osnbHOro sapa. dusnueckue cBoiicTBa ¢eHona.
OcobenHocT XMMHYecKuX CBOMCTB (eHona. KauectBeHHble peakuuu Ha ¢eHon. TokcuyHocTh (eHona. CrnocoObl MONydyeHUus Hu
npuMeHenue enona. enondopmanbieruisas cMoa.

KapOoHMIIbHBIE COEAMHEHUS — albAETH/bl M KETOHBL. DJEKTPOHHOE CTPOEHUE KapOOHWJIbHOM TIpymibl. ['oMojoruueckue psiibl
aJIbJIETUIOB M KETOHOB, oOmias (opmyna, u3oMepus U HoMeHKJIarypa. dusnueckue CBOHCTBA albJerHJOB U KETOHOB. XHMMHUYECKHE
CBOMCTBA albJETHI0B M KETOHOB: peakuuu npucoeauHeHus. OKUCIeHHE albJeru/ioB, KaUeCTBEHHbIE peakuu Ha anbjaeruabl. CrocoObl
MOJIy4YEHUSI U IPUMEHEHUE aJIbJIETHJI0B UKETOHOB.

O/HOOCHOBHBIE TpeJeNbHble KapOOHOBBIE KHUCIOTBl. (OCOOEHHOCTH CTPOEHHS MOJEKY1 KapOOHOBBIX KHCIOT. W3omepus wu
HOMEHKJaTypa. Du3MuecKue CBOWCTBA OJHOOCHOBHBIX NpEAEIbHBIX KAapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3M MEXIYy MOJEKYJIaMH
KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOMCTBAa: KUCJIOTHBIE CBOICTBa, peakuus 3Tepu(UKAlNU, PEaKIHH C Y4aCTHEM YTJIEBOJIOPOJHOIO
paaukana. OCOOEHHOCTH CBONCTB MypaBbHHOW KHUCIOTHL. IloHATHE O MNpPOM3BOAHBIX KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(dupax.
MHorooOpa3ue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEMpEAETbHBIX M apOMaTHUYECKUX KapOOHOBBIX KHCIOT, JUKApPOOHOBBIX
KHUCJIOT, THJIPOKCUKApOOHOBBIX KHUCIOT. IlpencraBurenn BBICHIMX KapOOHOBBIX KHCIOT: CT€apUHOBAs, NAJIbMUTHHOBAs, OJEHHOBAs,
JIUHONe8asl, TUHONIeH06asA KUCIO0Thl. CocoObl MOTyYeHHs U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omomoruueckuit psij, odmas dopMmyna, U30MEepUs U HOMEHKIIATypa.

Du3nYeCKre 1 XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KUCIIOW U IIETIOYHOM Cpeje.



Kupsel. Ctpoenue, puU3NIECKHEe U XMMHUYECKHE CBOMCTBA KMPOB: THUAPOJIN3 B KHCIOH M IIeIo4HOU cpene. OCOOEHHOCTH CBOMCTB
KHUPOB, COJAEPKAIINUX OCTATKU HENPEEIbHbBIX JKUPHBIXKUCIOT. JKUpBI B IPUPOJIE.

MbI1a KaK COJTH BBICITHX KapOOHOBBIX KHCIIOT, HX MOIOIIEe JeHCTBHE.

OObmas xapakTepuctuka yrieBojoB. Kiaccudukainus yrieBofoB (MOHO-, AM- M Tojucaxapuiabl). MoHOcaxapuabl: TJIIOKO3a,
¢bpykTO3a, rajakro3a, pubo3a, ne30kcHpuO03a. PHU3MUECKUE CBOMCTBA M HAXOXAEHUE B mpupoge. PotocuHTe3. XUMHUUECKHUE CBOMCTBA
TJIIOKO3BI: PEaKLMU C Y9aCTHEM CIMPTOBBIX M ANbJACTUAHOHN TPy, COIUPTOBOE U MOJOYHOKHCIOE OpoxkeHue. [I[puMeneHue riroKo3sl, e
3HAUYEHHE B )KU3HEACATEIBbHOCTH OpraHu3ma. J(ucaxapuasl: caxapo3a,MajabTO3a U JIakTo3a. BoccTaHaBiMBaronue 1 HEBOCCTaHABIMBAOIINE
nucaxapunbel. ['mpponus nucaxapunoB. Haxoxzaenwe B mpupoae u npuMeHeHue. llommcaxapuupl: Kpaxmail, INIMKOT€H M LIEJUII0JI03a.
CrpoeHre MakpoMOJIEKyJl Kpaxmalla, INIMKOreHa U 1eJUI0103bl. Pu3nueckue CBOWCTBA KpaxMaia U LIEeJUI0JIO3bl. XMMHUYECKHE CBOICTBa
KpaxMaya: TUAPOJIN3, KaYeCTBEHHAs] PEaKIus C MOJOM. XMMHUYECKHE CBOMCTBA IIEIUTIONO3BI: THAPOJH3, MOMydeHHE 3(DUPOB MEIUTIOIO03HI.
[TonsATHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METO/IbI U3YUYEHUS BEIIECTB U X MPEBPALLEHUN: paCTBOPUMOCTh PA3JIMUHBIX CIIMPTOB B BOJE, B3aUMOJCICTBUE
3TAHOJIA C HATPUEM, OKHUCJIEHHE STUJIOBOIO CHUPTAB ajbJerH] Ha PACKAIEHHOW MEJHOW IPOBOJIOKE, OKHMCIEHHE 3THIOBOIO CHUPTA
JUXpOMATOM Kaiusi (BO3MOXKHO HCIOJb30BaHUE BUJEOMATEpPHUANIOB), KAue€CTBEHHBIE pEaKUMM HAa albJerujpl (C THIPOKCHIOM
muammuHcepeopa(l) u runpoxcunom meau(ll)), peakuus rimuuepuna ¢ ruapokcugoM Meau(ll), xumuueckue cBoiicTBa pacTBopa yKCYCHOM
KHCIIOTBI, B3aMMOJICWCTBHME pacTBopa TJIOKO3bl ¢ rTuapokcunom wmenu(ll), B3aumopeiicTBue Kpaxmaia C HOJAOM, pEUICHHE
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMaM «CrupThl U GeHonbly, «KapOoHoBbIe KUCTOTHI. CIOKHBIE 3DUPBDY».

A3oTcoaep:kalye Opranndeckue coeJHHeHMs.

AMHUHBI — OpraHMyeckue NpoHM3BOJHBIE aMMuaka. Knaccudukauus amMHHOB: amudaTHyecKhe M apoMaTU4yecKHe; IepBUYHBIE,
BTOpPUYHBIE U TpeTHuHble. CTpoeHUEe MOJIeKy, o0mias GopMyia, H30Mepusi, HOMEHKJIaTypa U (pu3ndeckue cBoicTBa. XMMHUYECKOE CBOMCTBA
anu@aTuyecKux aMHHOB: OCHOBHBIE CBOWCTBA, aJKUJIMPOBAaHUE, B3aWMOJAEHWCTBHUE IMEPBUYHBIX aMHUHOB C a30TUCTONW Kucinotoi. Comu
AJIIKWJIaMMOHUSI.

AHUIMH — TpeAcTaBUTENb aMUHOB apoMarumdeckoro psiaa. CTpoeHue aHuiavHa. B3auMmHOe BiMsHHE TIpynn aTOMOB B MOJIEKYJIe
aHwirHa. OCOOEHHOCTH XMMHYECKUX CBOWCTB aHMiIuHA. KauecTBeHHble peakiuu Ha aHWIMH. CHocoObl MOMY4YeHHUs W NpPUMEHEHHe
anudarnyeckux aMuHOB. [lonyyeHne annaMHa U3 HUTPOOEH30Ia.

AmuHokucnorsl. HoMenknarypa u nusomepus. OTnenbHble IPEICTaBUTENN 0-aMUHOKHCIIOT: IIMIMH, alaHuH. Pu3nueckue cBoicTBa
aMMHOKHUCIIOT. XHMHUYECKHE CBOWCTBA AMUHOKHMCIOT Kak aM(OTEpHBIX OpraHMYECKHUX COCIUHEHHUH, peakUus MOJUKOHJCHCAIUH,
oOpa3oBaHue NMENTUAHONCBA3U. bronornyeckoe 3HadyeHre aMUHOKUCIOT. CUHTE3 U THAPOJIU3 NENTH/IOB.

benku kak nmpupogHbie monumepsl. [lepBuyHas, BropudHas U TpETUYHAs CTPYKTYpa OEIKOB.

XUMUYecKre CBOMCTBA OEIKOB: TUIPOJIN3, IEHATypallHsl, KaueCTBEHHbIE PEaKIINK Ha OEIIKH.

DKcriepuMEHTAIbHbIE METOJIbl M3Y4YEeHMsI BELECTB M WX IpEBpallleHUil: pacTBOpeHUE OeNKOB B BOJE, JEHaTypalus OeIKoB Mpu
HarpeBaHWM, IBETHbIE pEaKIUu Ha OENKH, pelleHHWEe SKCIEPUMEHTAIBHBIX 3aJad M0 TeMaM «A30TCOJep)Kallie OpraHUYecKue
COEUHEHUS» U
«Pacrno3HaBaHue OpraHuYECKUX COEIUHEHUI.



BbicokomosieKyIsIpHbIe COCTUHEHHA.

OcHOBHBIE TOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED, ITOJINMED, CTPYKTYPHOE 3BEHO, CTEIIEHb IOJUMEPU3ALIIH,
cpenHss MoJieKysipHas Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3aLMsl U IOJIMKOHICH AU,

[Tonumepnsle MmaTepuansl. IlnactMacchl (IOJIMATUIIEH, MOJIMIIPONUIIEH, IMOJMBUHUIIXJIOPU, IMOJIUCTUPOI, MOJIMMETHUIMETAKpUiar,
NOJMKapOOHaThI, MONIMATUIICHTepedTanar). Y Tuau3anus unepepadboTka MIacTUKa.

DnacToMephl: HAaTypaJbHBIM KaydyK, CHHTETHYECKHE Kaydyyku (OyTaIMEHOBBIH, XJIOPOIPEHOBBIH, HM30MPEHOBBIN) M CHUIHMKOHBI.
Pesuna.

BosiokHa: HaTypanbHble (XJIONOK, IIEPCThb, MIENK), MCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO), CHUHTETHYECKHE (KalpoH U
JIaBCaH).

[Tomumeps! ciennanbHOTO Ha3HaYeHus (TeIoH, KeBJap, 3JeKTPONPOBOASIIIE [TOJIMMEPHL, 0Mopa3iaraéMble HOJIUMEpPHI).

DKcrepuMEHTANIbHBIE METO/bl U3YUYEHMsI BEIIECTB U MX MPEBpAIllEHUu: 03HAKOMJIEHHE C 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, INIACTMACC, KAY4yKOB, PEILICHNE YKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «Pacrio3HaBaHue IIACTMACC U BOJIOKOHY.

Pacu€rHble 3ana4n.

Haxoxaenue MonekynspHOH (OpMyIsbl OPraHUYECKOI0 COEMHEHMs IO MAacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB,
HAXOXXJICHHE MOJICKYISIPHONH (OPMYIIBI OPTaHUYECKOTO COEAWHEHHs MO Macce (00bEMY) MPOIYKTOB CrOPAHHUS, IO KOJHMUYECTBY BEIIECTBA
(Macce, 00BEMY) IPOJYKTOB PEAKIIMHM H/MIM MUCXOJIHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOW (POPMYIIBI OPTaHMYECKOTO BEIIeCTBA Ha
OCHOBE €r0 XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOIYYEHHUSI, ONIPEAEICHNUE JOIH BBIX01A MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOYXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuszanust MeXIpeaMETHBIX CBA3E€H MPHU M3YYEHMH OpraHuueckoil xumuu B 10 Kilacce OCyIIECTBIISETCS Yepe3 UCIOIb30BaHUE KaK
O0IIMX €CTECTBEHHO-HAYYHbIX MOHATHUH, TaK U MOHATUHN, IPUHATHIX B OT/AEIbHBIX MPeAMETaX eCTeCTBEHHO-HAYYHOTO LIUKJIA.

OOwire ecTecTBEHHO-HAy4HbIE TOHATHS: sBJICHHE, Hay4HbIM (akT, rumoresa, TEOpHs, 3aKOH, aHAJIM3, CUHTE3, KIacCUpUKAIMS,
Ha0Jt0/IeHne, U3MEPEHNE, SKCIIEPUMEHT, MOJIENIb, MOJIETUPOBAHUE.

®dusuka: MaTepusi, aTOM, JIEKTPOH, MMPOTOH, HEUTPOH, MOJEKYJa, SHEPreTUYECKUIl YPOBEHb, BEIIECTBO, T€JIO, 00BEM, arperaTHOe
COCTOSIHUE BEIeCTBA, (PU3NUECKUE BEIMUHUHBI, €AMHUIBI U3MEPEHHsI, CKOPOCTh, SHEPTHs, Macca.

buonorusi: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabONM3M, HACIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepoTpodHbI THII
nuTaHus, OpoxeHue, POToCHHTE3, AbIXaHHUE, OENKH, YTIEBOIbI, KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: none3Hble HCKOMAaEMBbI€, TOTUIUBO.

TexHOoNmOrMsa: NUIIEBBIE MPOIYKTHI, OCHOBBI PAallMOHAJIBHOIO IHUTAaHHS, MOIOIIME CPEACTBA, MAaTepuaiabl U3 HCKYCCTBEHHBIX M
CUHTETUYECKUX BOJIOKOH.



11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XHMHH.

Atom. CocTaB aTOMHBIX sffep. XUMHUECKUH anemMeHT. M3otonbl. CTpoeHHE 3JIEKTPOHHBIX O00O0JI0YEK aTOMOB, KBAaHTOBBIE UYHUCIIA.
DHepreTHUecKue YpPOBHH U TOAYpPOBHU. AToMHble opOutanu. Kiaccudukanus XUMHYECKUX OJJIeMEHTOB (s-, P-, d-, f-amemeHTsI).
Pacnpenenenue 37eKTPOHOB 10 aTOMHBIM OpOUTANIAM. DJIEKTPOHHbIE KOHPHUTYypallud aTOMOB 3JIEMEHTOB IIEPBOT0O—4ETBEPTOTO MEPHUOIOB B
OCHOBHOM H BO30YXJIEHHOM COCTOSIHUH, SJIEKTPOHHBIE KOH(PUTYpallui HOHOB. DJIEKTPOOTPULIATEIHLHOCTD.

[lepuognueckuii 3axoH u Ilepuoanueckas cucrema xumuueckux aneMeHToB [I.M. MenneneeBa. CBA3b MEpUOANYECKOrO 3aKOHA U
Ilepruoguyeckoil CUCTEMBl XMMHYECKHMX 3JIEMEHTOB C COBPEMEHHOH TEOpUEH CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHMs CBOMCTB
XMMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX M CIOXHBIX BELIECTB IO IPYyIMIaM HUIlepHojaM. 3HaueHUe MEepHOANYECKOrO 3aKOHA
J.W. Menneneena.

XuMmuyeckasi CBsi3b. BHIIbI XMMUYECKOW CBS3U: KOBAJIEHTHAs, MOHHAs, MeTaulMueckas. MexaHu3Mbl 0Opa30BaHUSI KOBAJIEHTHOM
CBSI3U: OOMEHHBIHN U JJOHOPHO-AKIENITOPHBINA. DHeprus uuimHa cBsi3u. [lonsipHOCTh, HANIPaBIEHHOCTh M HACBILIAEMOCTb KOBAJEHTHON CBA3H.
Kpatnslie cBsa3u. Bogoponnas cBsa3b. MeXMOIEKyIIpHbIE B3aUMOACHCTBHSL.

BaneHTHOCTh M BaJ€HTHbIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOEHUEM (Ha
IIpUMepe COESIMHEHHH 3JIEMEHTOB BTOPOTO MEPHO/IA).

[IpencraBneHne O KOMIUIEKCHBIX coeqUHEHUsX. CocTaB KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpa3oBaTenb, JIMTAHIbl. 3HAu€HHUE
KOMIUIEKCHBIX COeIMHEHMM. [IoHATHE O KOOpIMHAIMOHHOM XMMHMH. BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTpPOEHMs. THIbI
KPUCTAIIINYECKUX PEIIETOK (CTPYKTYp) U CBOWMCTBA BEIIECTB.

[Tonatue o naucnepcHbIX cuctemax. VcTuHHBIE pacTBopbl. IlpencraBieHune O KOJUIOMAHBIX pacTBopax. CrocoObl BbIpa)KeHUs
KOHIIEHTPAllUA PAacTBOPOB: MACCOBAasi JOJI BEUIECTBA B PACTBOPE, MOJISIpHAs KOHLEHTpanus. HachllieHHble M HEHACBILIEHHBIE PACTBOPHI,
pactBopuMOCTh. Kpructaiutoruaparsl.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHWYeCKUX BellecTB. TpUBHAIbHbIE Ha3BaHUS OTJCIIBHBIX MPEICTaBUTEIeH HEOPraHMUECKUX
BEILECTB.

Knaccudukanus XMMHUECKUX peaklUuidl B HEOPTraHWYECKOM M OpPraHMYecKOM XUMHUHU. 3aKOH COXpPAaHEHHs] MAacChl BEILIECTB; 3aKOH
COXpAaHEHHS W TPEBpAIICHUS HSHEPTrUM IPU XHUMHUUYECKUX peakuusx. TeruioBble 3()(eKxThl XUMHUYECKHUX peakuuid. TepMoxumuyeckue
YpaBHEHUS.

CKOpOCTh XMMHMUYECKOW peakiuu, €€ 3aBUCHUMOCTb OT pa3IMuYHBIX (akTOpoB. 'OMOreHHbIe M rereporeHHesle peakiuu. Karamms u
KaTaJIn3aTOPHI.

OOpatuMble 1 HeoOpaTHMble peakluu. XUMHUECKoe paBHOBecue. KOHCTaHTa XMMHUYECKOTO paBHOBecHs. DakTOpbl, BIUSIOLINE Ha
IIOJIOKEHNE XHMHMYECKOIO PaBHOBECHUs: TEMIIEpaTypa, JABJICHHE W KOHLIEHTPALlMHM BEUIECTB, y4acTBYHOIIMX B peakuuu. IIpunnun Jle
[Tarense.

Onexrponutuyeckas aucconuanus. CunbHble M cinalOble meKkTponuTbl. CreneHb auccounuanuu. Cpena BOIHBIX PacTBOPOB:



KHCJIOTHAs1, HeWTpasbHasi, menodnas. Bomopoausiii mokasarens (pH) pactBopa. ['maponus cosneii. Peakiiuu noHHOro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. CreneHb oOKucieHus. OKUCINUTENb U BOCCTaHOBUTENb. [Ipolieccel OKuCIeHUs U
BOCCTAHOBJICHHA. BakHEHIIME OKUCIUTENM U BOCCTAHOBUTENU. METOH 3JIEKTPOHHOro OanaHca. DJIEKTPOJIU3 PAacTBOPOB M PAcIlIaBOB
BEILIECTB. DKCIIEPUMEHTAJIBHBIE METOJbl M3YUYEHHsI BEIIECTB M MX MPEBpAIICHUI: pPAa3J0KE€HHUE MEPOKCHUJAa BOAOPOAA B IPUCYTCTBUU
KaTaJln3aTopa, MOJEIN KPUCTAIUIMYECKUX PEIIETOK,IPOBEICHNE pEaKUUl MOHHOTO oOMeHa, orpeneeHue
CPEIBIPacTBOPOB C NOMOIIBI0  MHIMKATOPOB, M3YYECHUE BIMSHUS pPa3IU4YHBIX (HAaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKuuy U MOJO0KEHUE XMMUYECKOIO PAaBHOBECHSL.

Heopranuueckasi Xummusi.

[Tonoxxenue nemetamsioB B [lepmonmyeckoil cucreme xumuueckux snemeHToB J[.M. MenneneeBa W OCOOCHHOCTH CTPOCHHS HX
aToMoB. Du3nueckre CBONCTBA HEMETAIOB. AJIJIOTPOIHS HEMETAIIOB (Ha IIpUMepe KUCIIOpoaa, cephl, pocdopa u yriepoaa).

Bonopon. [Tonyuenne, puzndeckne 1 XUMHYECKHE CBOMCTBA: PEAKLMU C METaNIaMH M HEMETaJJIaMH, BOCCTAHOBHTEIIbHBIE CBOMCTBA.
I'mppunsl. TOUIMBHBIE 3JIEMEHTHI.

lanorensl. Haxoxaenue B mpupoe, criocoObl ModydeHus, pu3ndeckiue U XuMHUueckue cBorcTBa. I'ajoreHoBogopoasl. Baxkueiime
KHCJIOPOJICO/IEpIKALLME COETUHEHHS TalloreHoB. JJabopaTopHbIe U IPOMBIIIIIEHHBIE CIIOCOOBI MTOJIy4eHUs TajnoreHoB. [IpuMenenne ranoreHoB
Y UXCOEIMHEHHUM.

Kucnopon, o3on. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOMy4YeHUs Kuciaopona. Puznueckue M XUMHUYECKHE CBONCTBA U
NpUMEHEeHHe Kuciopona u o30Ha. Oxcunabl U nepokcuabl. Cepa. HaxoxaeHue B mpupoje, CHocoObl ToiMydeHus, (u3MUecKue Hu
xumuueckue cpoiictBa. CepoBopopon, cyiabduasl. Oxcua cepwi(IV), okcun cepri(VI). CepHucras u cepHas KUCIOTBI U HX COJH.
OcoOeHHOCTH CBOWCTB CepHOM KUCIOTHIL. [IpuMeHeHue cepol u eé
COCIMHEHUM.

Azot. HaxoxaeHue B mpupojie, cnocoObl MmosyuyeHus, Gu3nyeckue U XMMHUYECKHecBOcTBa. AMMMAK, HUTpUIbl. OKCHABI a30Ta.
A3oTHCTast U a30THAsI KUCTOTHI U MX cojii. OCOOEHHOCTH CBOWMCTB a30THOM KUCIOTHI. [I[puMeHeHue a30Ta 1 €ro COeTMHEHU. A30THBIE
ynoopeHusl.

®ocdop. HaxoxxaeHne B mpupoje, crocoObl MoaydyeHHs, Gu3ndeckue u xumuueckue cBoiictBa. ocdunuel u pochun. Oxkcust
dbocdopa, bochopnas kucnora u e€ conu. [Ipumenennedocdopa u ero coeauHeHuit. Dochopubie yroOpeHusi.

VYrnepon, HaxoxaeHue B MpHpojae. AIoTpornHble Monupuxanuu. dundyeckue W XUMHUYECKHE CBOWCTBAa MPOCTHIX BEILIECTB,
obpazoBanHbIX yriepogoM. Okcua yraepona(ll), okcuayraepona(IV), yronpHas kuciora v €€ coyid. AKTUBUPOBAHHBINA YroJib, aJcopOuus.
Oymiepensl, rpadeH, yriepoaHble HaHOTPYOKU. [IprMeHeHne npocThIX BEIECTB, 00pa30BaHHBIX YIIEPOI0M, U €r0 COeAUHEHUH.

Kpemuuii. Haxoxxaenue B npupoje, crnocoOsl moyiydenus, ¢puznueckue u xumudyeckue cpoictBa. Oxcua kpemuusa(IV), kpemHuenas
KHCJIOTa, CWIIMKAThI. [I[puMeHenre KpeMHus 1 ero coeguHeHnii. CTeKI10, ero nojgydyeHue, BUJIbl CTEKIA.

[Tonoxenue metaioB B [lepuoauueckoil cucteMe XUMUYECKUX 3J1eMEHTOB. OCOOEHHOCTH CTPOEHHSI SJIEKTPOHHBIX 000JI0UEK aTOMOB
MetasuioB. O0mue ¢pu3ndeckue cBoiicTBa MeTauioB. [I[puMeHenre MeTaioB B OBITY M TeXHUKE. CIUTaBbI METAJIIOB.

DNEKTPOXUMHUUECKHUNA sl HanmpshkeHu MeTaoB. OOiue crnocoObl MOTYYeHHUs] METAJUIOB: THAPOMETAJUTYprusi, MHPOMETAJLTYprus,
anexkTpoMeTamutyprus. [lousrue o koppo3un MetaiioB. CriocoObl 3alUTH OT KOPPO3UH.



Obmas xapaktepuctuka MetamwioB |A-rpynmsl [lepuoanueckoit cucteMbl XUMUYECKHX 3JIeMeHTOB. Harpuil u kanuii: monydeHue,
(u3nUecKre U XUMUYECKUE CBOKWCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M MX COCTUHEHUH.

O6mas xapakrepuctuka MetayuioB IIA-rpynmel [lepuonuueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB. Marauid ¥ KajbIUii: TOIy4eHue,
(bu3nyecKkre U XMMUYECKHE CBOMCTBA, MPUMEHEHUETPOCTHIX BEIIECTB U UX coennHeHui. JKECTKOCTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUSI.

AnroMuHuUi: nody4yeHue, (PU3NUecKue U XMMUYECKHUE CBOWCTBA, MPUMEHEHHUE MPOCTOrO BEIECTBA U €ro coeluHeHul. AMdoTepHbIe
CBOWCTBA OKCHJIA U THAPOKCUIA ATIOMUHUS, THIPOKCOKOMIUJIEKCHI ATTFIOMUHHSL.

OO01mmas xapakTepucTuKa MeTauioB mo6ouHbIx nmoarpynn (b-rpymnm) [lepuonndeckoii CHCTEMBI XUMHUECKUX 3JIEMEHTOB.

dusnueckue M XUMHYECKHE CBOMCTBAa XpoMma W ero coeawmHeHuid. Oxcunbl u runppokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI).
XpomaTsl U JUXPOMAThl, UX OKUCIUTEIbHBIE cBOMCcTBA.lloyueHne u npuMeHenne xpoma.

dusznueckue W XUMHUYECKHE CBOMCTBAa MapraHiia M ero coenuHenuil. Baxueimme coeaunenuss mapranua(ll), mapranma(lV),
mapranna(VI) u mapranma(VII). [TepmManranat xanus,ero OKUCIMTEIIbHBIE CBONCTBA.

duznyeckue U XUMUYECKUE CBOICTBA jkeJe3a U ero coenHeHuid. Okeusl, ruapokcuasl uconu sxenesa(ll) u xenesza(Ill). IMomyuenue
Y IPUMEHEHUE KeJle3a U €ro CIUIaBOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MEIIU U €€ coenrHeHui. [lolyueHne u npuMeHeHne Meau U €€ COeIMHEHU .

Huuk: monydyenue, Gpu3nuecKrue U XUMHUYECKUE CBOIicTBa. AM(OTEpHbIE CBOMCTBA OKCH/IA U THUIPOKCHIA IIMHKA, THIPOKCOKOMILIEKCHI
uuHKa. [[puMeHeHne HMHKa U €ro COeIMHEHUN.

DKcrepuMeHTAIbHBIE METO/Ibl U3YUEHUs BEIIECTB U WX MPEBpAIlleHUui: U3yuyeHue o0pas3IioB HEMETAIIJIOB, TOpeHHe cepbl, Qocdopa,
JKeje3a, MarHusi B KHCIIOPOJE, W3yYEHUE KOJUICKIUU
«Metannel M CIJIaBbD», B3aMMOJEHCTBHE IIEIOYHBIX M IIEJIOYHO3EMENIbHBIX METANIOB C BOJOH (BO3MOXXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), B3aUMOJICHCTBUE IIMHKA U Kelle3a ¢ PAacCTBOPAMHU KHCIOT M IIEJI0Yel, KaueCTBEHHbIE PEaKlMd Ha HEOpPraHUYeCKHe
AQHUOHBI, KATUOH BOJOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJIEHCTBUE THAPOKCHUIOB AJFOMUHUS U LIMHKA C PACTBOPAMM KUCIOT M ILIEIOYEH,
pelIeHne IKCIepUMEHTANIbHBIX 3a/1a4 110 TemaM «[ anorensi», «Cepa u e€ coeTuHEeHUs»,

«A30T u dpocdop 1 UX COeAUHEHUSD», «MeTalTbl TIaBHBIX TOATPYHID, «MeTalabl MOOOYHBIX MOATPYII.

XUMHUA U )KM3Hb.

Pons xumum B obecrieueHWH YCTOMYHMBOTO pa3BUTHS dYesnoBeuecTBa. [IOHATHE O HAyYHBIX METOAaX TMO3HAHUS U METOIOJIOTUU
HAay4YHOTO WHCCienoBanus. HaydHple NPUHIUIBI OpraHU3aIllMid XUMHYECKOTO MPOW3BOJCTBA. [IpOMBINIIEHHBIE CIIOCOOBI TMOTyYEHUS
BOKHEHIIINUX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHUAKa, CEPHON KHCIOTHI, MeTaHoa). [IpoMbIIIIeHHbIE CITOCOOBI TTOYYEeHUS METAIIOB
U CIUIaBOB. XHMMHYECKOE 3arps3HEHHE OKpYXKalollel cpeiapl W ero mociencTBus. Ponb XuMuu B 00€CHEUYEHHUU HHEPreTHUECKON
0€301MacHOCTH.

X¥uMHS U 300pOBbe 4enoBeka. JIekapcTBeHHble cpeacTBa. [IpaBuia MCIOIB30BaHMs JIEKAPCTBEHHBIX IpenaparoB. Posib Xumuu B
Pa3BUTUU MEIUITUHEI.

XuMUS MUIIA: OCHOBHBIE KOMIIOHEHTBI, TUIIEBbIE 100aBKU. Polb XuMuu B 00eCrieueHn MUIIEBOM 0€30MacHOCTH.

Kocmernueckue n mapdromepueie cpeactBa. beitoBas xumus. [IpaBuna 6e30macHOr0 UCTIOIB30BAHUS TIPEMapaToB OBITOBOM XHMMHH B
IOBCEIHEBHOM KU3HU.



XuMHsi B CTPOMTEIBbCTBE: BaKHEWIIME CTPOUTENbHbIE MaTepuaibl (LEMEHT, OeToH). XUMHUS B CEIbCKOM XO3SICTBE.

Oprannyeckre ¥ MUHEpaIbHbIE YIOOpEHNUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTEpUalIbl, KPaCKH, CTEKII0, KepaMuka. MaTepuaisl JUIs3JIeKTpoHUKU. HanoTexHomoruu.

Pacuérnsie 3anaun.

Pacuérsl: Macchl BemecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MIIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B
peaKIMy BEIecTB, Macchl (00bEMa, KOJTMUYECTBA BEIIECTBA) MPOILYKTOB PEAKIUH, €CIIM OAHO U3 BEIIECTB UMEET MPUMECH, Macchl (00bEMa,
KOJINYECTBA BEILECTBA) IPOAYKTA pEaKIMH, €CJIM OJJHO U3 BELIECTB AaHO B BUJIE PaCTBOPA C ONpeAEIEHHON MacCOBOM /10Iel pacCTBOPEHHOTO
BEIIECTBA, MACCOBOM [OJIM M MOJIIPDHOM KOHLIEHTpPAallMM BELIECTBA B PAacTBOPE, JOJIM BbIXOJA NPOAYKTA PEAKLUH OT TEOPETHUECKU
BO3MO>KHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanus MexXnpeaAMETHBIX CBs3ed NpH H3yuyeHUMH oOmed M HeopraHuueckod Xumum B 11 Kiacce ocylecTBiseTcs yepes
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX MOHATUH, TaK W MOHATUN, MPUHATHIX B OTJEJIBHBIX NpPEAMETaX eCTEeCTBEHHO-HAYYHOTO
LUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSTHS: SBJICHHE, HAYYHBIH (aKT, THUIMOTEe3a, TEOpPHUs, 3aKOH, aHAJIM3, CHHTE3, Kiaccu(uKaius,
NEPUOIMYHOCTb, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIIb, MOAEIHPOBAHHUE.

@dusuka: marepus, MUKPOMHUP, MAKpOMHpP, aTOM, IEKTPOH, NPOTOH, HEHUTPOH, HOH, H30TOIbI, PaJUOAKTHUBHOCTH, MOJIEKYIA,
SHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, MICANBHBIA ra3, (U3NYECKUe BEIHMYUHBI, €IUHUIIBI
M3MEpEeHUs,CKOPOCTh, SHEPTHS, Macca.

buonorusi: kinerka, opraHusM, 3KocHcTeMa, Ouocdepa, MeTabOIU3M, MaKpo- W MHMKpPODJIEMEHTHI, OEJIKH, JKUPbI, YIJIEBOJBI,
HYKJIEMHOBBIE KUCIIOTHI, (JEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK 3HEPTUH B IKOCHCTEMAX.

Feorpa(bm[: MHHCPAJIbI, TOPHLIC IMOPOALI, ITOJC3HBIC MCKOIIACMBIC, TOIIIIMBO, PECYPCHI. Texnomorus: XuMHUIecKas MMPOMBIINIJICHHOCTD,
MCTAJLUTYprusa, CTPOUTCIIBHBIC MAaTCpUallbl, CEIbCKOXO03IICTBEHHOE IMPOU3BOJACTBO, IMUIICBAad MNMPOMBIINIJICHHOCTD, (bapMaHGBTI/I‘-ICCKaSI
MNPOMBIINIJICHHOCTb, TMPOU3BOACTBO KOCMETHUUYCCKHUX IIPCHApaTOB, MPOU3BOACTBO KOHCTPYKHHUOHHBIX MATCPUAIOB, JSJICKTPOHHAA

MPOMBIINIJICHHOCTE, HAHOTCXHOJOTHH.

IVDTAHUPYEMBIE PE3VJIBTATEI OCBOEHUA ITPOI'PAMMBI o  XuMHnn HA YI'JIYBJIEHHOM YPOBHE

CPEJIHEI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUUM ¢ CHCTEMHO-IEATEILHOCTHBIM TIOJIX0/IOM B CTPYKTYPE JTUYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpenMeTa «XUMHs» Ha
YPOBHE CpeAaHero o0iiero odpa3oBaHUS BBIIEICHBI CIEAYIONUE COCTABISIIONIME: OCO3HAHHWE OOYYAIOIIMMHCS POCCHUICKON Tpa)aaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITENILHOCTH U CAMOOTIPEACIICHUIO; HAINYNE MOTHBAIIMK K 00Y4EHUIO; TOTOBHOCTh U
CIIOCOOHOCTh O0YYaIOIIUXCsl PYKOBOJCTBOBATHCS MPHUHSATHIMU B OOIIECTBE MPAaBHWJIAMH W HOPMaMU TOBEACHUS; HAIMYWE MPABOCO3HAHMS,
9KOJIOTMUYECKOM KYJIbTYpHhI; CIIOCOOHOCTh CTaBUTh LIENTU U CTPOUTH KUZHEHHbBIE TITAHBI.



JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS MPEAMETa «XUMUS» OTPAXarT c(HOPMHUPOBAHHOCTH OMbITA IMO3HABATEILHOM M MPAKTHUECKON
JeSITeIbHOCTH 00yJarOIUXCsl B MPOIIECcCe pealin3alui 00pa3oBaTeIbHOM e TeIbHOCTH.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHHS MpPEAMETa «XHUMHs» OTPaxaroT C(OPMHPOBAHHOCTH OIbBITA MO3HABATEIBHOM M MPaKTHUECKOU
JeSITeIbHOCTH 00Y4aIoIIUXCs B MpOIlecce peanu3alinn 00pa3oBaTesIbHOM 1eATEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpakaaHCcKOro BOCIUTAHMS:

OCO3HaHHUs 00YYaIOIUMHUCS CBOUX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEH, YBa)KEHUS K3aKOHY U IIPaBONOPSIKY;

IIPEJICTABJIEHMSI O COLMAIbHBIX HOPMaX U IPAaBUJIaX MEXIMYHOCTHBIX OTHOIIEHUH BKOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHON TBOPUYECKOM NIEATEIBHOCTH MPH CO3AAHUN YYEOHBIX IMPOEKTOB,pEIICHUH Y4eOHBIX U MI03HABATEIbHBIX 33/1a4,
BBIITOJIHEHUN XUMUYECKHUX IKCIIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUXIIPU aHATH3€ Pa3InYHbIX BUIOB y4eOHOM
NeSITENIbHOCTH;

2) NIATPHOTHYECKOTO BOCIIUTAHUS

LIEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAYYHOMY HACIIEUIO0 OTEYECTBEHHON XUMUU;

YBaXXEHMsI K IPOLIECCY TBOPYECTBA B 00JaCTU TEOPUM M MPAKTUYECKOTO IMPUIIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAYKU
€CTb pe3yJIbTaT AJIUTENbHBIX HAOIIOAEHNUN, KPOTIOTIIMBBIX SKCIIEPUMEHTAIBLHBIX IIOMCKOB, IIOCTOSIHHOTO TPYy/1a YUE€HBIX U MPAKTHUKOB;

WHTEpeca M II03HABATEIbHBIX MOTHBOB B MOJNYYCHHMH W TIOCIEAYIOUIEM aHaiu3e HHGPOpPMAIUU O TMEePeAOBBIX JOCTHUKECHHIX
COBPEMEHHOMN OTEYECTBEHHON XUMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOT 0 MIOBEICHUS;

CIOCOOHOCTH OLICHUBATh CUTYAllMH, CBSI3aHHbIE C XMMUYECKHMH SIBJICHUSMH, U IPUHUMATbOCO3HAHHBIE PEIICHUs, OPUEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILIEHMBATh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBapHILEH C MO3ULIHUHHPABCTBEHHBIX U IPABOBBIX HOPM U C YUETOM
OCO3HAHUs NOCIEACTBUN TOCTYIKOB;

4) hopMUPOBAHNS KYJIBTYPHI 3/10POBb:

MOHMMAaHMsI LIEHHOCTEH 3/10pOBOro M 0€30macHOro odpasa KM3HHM, HEOOXOJMMOCTHOTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
(bu3nYecKOMy U IICUXUYECKOMY 3/10pOBbIO; COOJIIO/IEHUS TPABHII O€30MMaCHOT0 OOPAIEHHS C BEIIECTBaMU B OBITY, TOBCETHEBHONKU3HU, B
TPYZIOBOM AESATENBHOCTH;

MOHUMAaHMUsI [EHHOCTH NPaBWI WHAMBUIYAIbHOTO W KOJUIEKTMBHOTO O€30IaCHOTONOBEACHUS B CUTYAIUSIX, YIPOXKAIOIINX
37I0pPOBBIO U KU3HU JIIOJIEN;

OCO3HAaHU$ MOCJIEJCTBUI 1 HENPUATHUS BPEAHBIX MPUBbIUEK (YIOTPEOIEHHSI alIKOroJIsl,HAPKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCIUTAHUS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATEIbCKOW JesITeIbHOCTH,001eCTBEHHO MOJIE3HOM, TBOPUECKOH 1
IPYTUX BUAAX JESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacCTHE B PELIECHUU MPAKTUYECKUX 3a]ad COLMaIbHOWHAIIPABICHHOCTH (B paMKaxX CBOEro Kiacca,



ITKOJIBI);

MHTEpeca K MPAKTHYECKOMY H3YUEHHIO Mpodeccuil pa3auyHOro poaa, B TOM YHMCIIE HAOCHOBE MPUMEHEHHUS NPEAMETHBIX 3HAHUH 110
XUMHH,

YBOKEHHSI K TPYAY, JIOASIM TPya U pe3ybTaTaM TPYAOBOH NesITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAIbHON TpaeKTOpuu oOpa3oBaHus, Oyayliei mpodeccun u peanu3anuu cOOCTBEHHBIX
KU3HEHHBIX IJIAHOB C Y4ETOM JTMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUU, UHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) 9KOJIOTNYECKOT0 BOCITUTAHUS:

HKOJIOTHYECKH 11e7IeCO00Pa3HOro OTHOUICHHUS K IPUPOIe KaK HCTOYHUKY CYIIECTBOBAHUS KU3HH HA 3eMIIe;

MOHUMAaHHUSI TJI00ATIBHOTO XapakTepa HKOJOTMYECKUX MpoOIeM, BIUSHUS SKOHOMHYECKUX IPOIECCOB HAa COCTOSHUE MPUPOIHOU U
COLIMAJIBHOM CPEJIbL;

0CO3HAHMS HEOOXOAUMOCTH HCIIOJIb30BAHMS JOCTIKEHUH XHMHUU JIJISl PEIISHHUS BOIIPOCOB PAIMOHAIBHOTO TPUPOIOTIOIH30BAHUS;

AKTUBHOTO HENpPUSATUSA JEHCTBUH, IPUHOCIIIUX Bpell OKPYKAIOUIE MPUPOTHON cpefie, yMEHHUs MPOTHO3UPOBATH HEOJIaronpHusTHbIC
AKOJIOTHUECKUE TTOCTEACTBUSI MPEANPUHUMAECMBIX JIEHCTBUI U MPEAOTBPAILATh UX;

HAJIMYHS PA3BUTOTO 3KOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIBTYPHBI, OTBITA ACATEIIEHOCTH YKOJIIOTUIECKON HAIpaBIEHHOCTH,
YMEHHSI PYKOBOJCTBOBATHCS MMH B IO3HABaTEeNbHON, KOMMYHHKATUBHOM M COIMAIBbHOM MpaKTUKE, CIIOCOOHOCTH M YMEHHUS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHON MPAKTUKU;

MMOHUMAHUS CIIeNN(DUKN XUMUU KaK HAYKH, OCO3HAHUS €€ PO B (POPMUPOBAHUN PANMOHATBHOTO HAYYHOTO MBINIICHUS, CO3TaHUN
L[EJIOCTHOTO TPEACTaBIEHUSI 00 OKPYXKAroIIeM MHUpPEe KaK O €IWHCTBE MPHUPOJIbI M YeIOBEKa, B MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHny TpoodsieM COXpaHeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHH JJISi COBPEMEHHOW IUBWIIM3ALMU: B €€ TYMaHHUCTUYECKON HAINPaBIEHHOCTH U BaKHOM
pONM B CO3JIaHUU HOBOM 0aszbl MaTepHallbHON KYIbTYphI, B PEIIEHUU TI00ANbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA —
CBIPBEBOM,PHEPTETUYECKOM, MUIIEBOI M IKOIOTUYECKON 0€30MacHOCTH, B PA3BUTUN MEIUIIMHBI, 00ECTIEUeHUH YCIOBUH YCIENTHOTO Tpyaa U
HKOJIOTUIECKH KOM(POPTHOM KHU3HHU KAXKIOTO WiIeHa OOIIECTBa,;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TOHWMAaHHS CYIIHOCTH METOJIOB ITO3HAHUS, WCIOJIB3yeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIMOJB30BaTh MOJTydaeMble 3HAHUS JUIS aHamu3a U OOBSCHEHUS SBICHHHM OKPYXKAIOMIETO MUpa M MPOUCXOASIIUX B HEM
W3MEHEHUN, YMEHHs JelaTh OOOCHOBAHHBIE 3aKIIIOUEHHUS Ha OCHOBE HAYYHBIX ()AaKTOB U UMEIOMIMXCS JAHHBIX C IIENbI0 TOTyYeHHS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO UCIIOB30BATh XUMUYECKUE 3HAHUS JJIs PELICHUS MPoOIeM B pealbHbIX )KHU3HEHHBIX CUTYAIIHSIX;

WHTEpeca K TIO3HAHUIO, NCCIIEI0BATEILCKOM A TETbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEpPBIBHOMY OOPa30BaHHMIO U CaMOOOpPA30BaHUIO, K AKTUBHOMY IOJTYYEHHIO HOBBIX 3HAHHUU IO
XUMHH B COOTBETCTBHH C )KH3HECHHBIMU TTOTPEOHOCTSIMU;

HWHTEpeca K 0COOCHHOCTSM TPY/a B pa3INUHbIX chepax mpodhecCHOHATHHOM ACSITEIPHOCTH.



METAINIPEJMETHBIE PE3YJIbTATBI

MerarpegMeTHbIE pe3yIbTaThl OCBOEHHS IPOrpaMMbl 10 XUMHUHU HAa YPOBHE CPEAHEr00011ero 00pa3oBaHus BKIKOYAIOT:

3HaYMMbIe JUI (POPMUPOBAHUS MHPOBO33PEHUS O0YUAIOIIUXCA MEXKIUCIHUILIMHAPHBIE (MEXIPEIMETHBIE) OOUICHayuYHbIe MOHATHS,
OTpaKarollye 1eJOCTHOCTh HAYYHOW KapTHHBI MUPAM CHELU(UKY METOA0B MO3HAHUs, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, SHEPrus, ABJIEHHE, MPOLECC, CUCTeMa, HAay4dHbIH (DaKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, MCCIEJOBaHUE,
HaOJI0ICHNE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHeE);

yYHUBEpCaJbHbIE y4deOHBIC JIeicTBUS (TMO3HABaTelbHBIE, KOMMYHHMKATHUBHBIC, PETYJSATHBHBIC), oOecrneunBaromue (HopMUPOBaHHE
(GYHKIMOHATIBHON TPAMOTHOCTH U COLMAJIBHOW KOMITETEHIIMU 00yYaroIuXcs;

CIOCOOHOCTh O0YYarOIIUXCS HCIOJIb30BATh OCBOCHHBIC MEXAWCIUIUIMHAPHBIC, MHPOBO33PEHYECKHE 3HAHUS WM YHHBEpCAJIbHBIC
y4eOHbIe IEHCTBUS B IO3HABATEIBHON U COLMAIBHOM MTPAKTHKE.

MeramnpeaMeTHble Pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMM YYEOHBIMHM IIO3HABATEJIbHBIMHA, KOMMYHUKATUBHBIMH U
PETYJIATUBHBIMU JIEHCTBUSMH.

IMo3HaBaTe1bHbIE yHHBePCAJIbHbIE yUeOHbIE el CTBUS

1) 6a3oBbIe JJOrHYeCKHe TeHCTBHUS:

CaMOCTOSITENTLHO (POPMYITUPOBATH U aKTyaTU3UPOBAThH MIPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

OTIpEACTATh 1LIeTH NEeATENbHOCTH, 3ajaBas MapamMeTpbl M KPUTEPUHM HMX JOCTHXKEHHS, COOTHOCHTH PE3yJbTaThbl NEATEIHHOCTH C
IIOCTAaBJICHHBIMHU ICJISIMU

HCIIOJIB30BATh IIPU OCBOCHUH 3HaHUHU HpI/IéMLI JIOTUYCCKOro MBIINUJICHUSA: BBIACIATE XaApPAKTCPHBIC TIPU3HAKN INOHATHH U
yCTaHABIMBATh UX B3aUMOCBSI3b, HCIOIH30BaTh COOTBETCTBYIONINE MOHSATHUS Al OOBSICHEHHS OTACIBHBIX ()aKTOB U SIBICHU;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIaCCU(DUKAIIUY BEUIECTB U XMMHUECKHUX PEaKIIHii; yCTaHABIUBATh TPUUNHHO-CJIEICTBEHHBIE

CBsA3H MCKAY U3YYaCMbIMU ABJICHUAMU, CTPOUTH JIOTUUCCKUC PACCYKIACHUA (I/IH}IyKTI/IBHBIC, ACAYKTUBHBIC, I10 aHaJ’IOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHUSI B paCCMATPUBAEMBIX SBIICHUSAX, (OPMYIHPOBATH BHIBOJIbI U3AKIIOUCHUS;

MPUMEHSITh B TMPOIECCEe MO3HAHUS HCIONb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPeoOpa3oBbIBATh MOJEIbHBIC
MIPEJICTABICHHUS] — XUMUYECKUI 3HaK (CHMMBOJ) DJIEMEHTa, XUMHUYecKas (GopMmyia, ypaBHEHHE XHMHUECKOH pEeakIuu — TpU PEIICHUH
y‘-Ie6HBIX MMO3HAaBATCJIIbHBIX W IMPAKTHYCCKUX 3ajad, NPUMCHATb HA3BAaHHBIC MOJACIIBHBIC INPCACTABJICHUA IJId BBIABICHUSA XapaKTCPHBIX
IMIPHU3HAKOB U3Y4YaCMbIX BCIICCTB 1 XUMHUUCCKHUX peaKHHﬁ.

2) 6a30BbIe HCCJIEN0BATEIbCKIE e CTBHA:

BJIaZICTh OCHOBAMHU METOJI0B HAYYHOI'O IMO3HAHUS BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

(dhopMyIIMpOBaTh IEHM W 3aJa49d WCCIICJOBAHMS, MCIOJIB30BaTh MOCTABICHHBIC M CAMOCTOSATEIBHO CPOPMYITUPOBAHHBIC BOIPOCHI B
KauecTBE MHCTPYMEHTA MO3HAHMSI U OCHOBHI JIJIsl (JOPMUPOBAHUS THITIOTE3HI 110 MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BIIa/IETh HABBIKAMH CaMOCTOSTEIHHOTO TUIAHUPOBAHUS U TMPOBENCHUS YYECHHMYECKHX JKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUS
HaOJIOAATh 32 XOJIOM IPOIlecca, CaMOCTOSITEIbHO TIPOTHO3MPOBATH €0 Pe3yiIbTaT, POPMYIUPOBATH 00OOIIEHHS W BHIBOABI OTHOCHUTEIHLHO



JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHUS, COCTABIATh 00OCHOBAHHBIM OTUET O MPOJesIaHHON paboTe;

NpUOOpEeTaTh OMBIT YYEHHUYECKOW HCCIIEIOBATENIbCKOM M TMPOEKTHOW AEATEIbHOCTH, MPOSBIATH CIOCOOHOCTH W TOTOBHOCTH K
CaMOCTOSITEIbBHOMY ITOMCKY METO/I0B PELIEHUS IPAKTUUECKUX 3a/1a4, IPUMEHEHHUIO PAa3JIMYHBIX METOA0B [TO3HAHUS.

3) pabora ¢ undopmanueii:

OPUEHTUPOBATbCSI B PA3IMYHBIX HCTOYHMKAX MHPOpMauu (HAy4yHO-TIONMYJSIpHAs JIMTEpaTypa XUMHUYECKOTO COJEpKaHMs,
CrpaBOYHBIE TOCOOMs, pecypchl VHTepHETa), aHATM3UPOBATh MHPOPMAIMIO PA3THYHBIX BUAOB M (OPM NPEACTABICHUS, KPUTUYECKH
OLIEHUBAThEE JOCTOBEPHOCTb U HEITPOTUBOPEUNBOCTD;

(GopMyIMpOBaThH 3alpoChl U NPUMEHATh Pa3JIUYHbIEe METOJbl MPU MOMCKE M 0TOOpEe MHPOPMALMU, HEOOXOIUMON Ul BBIIOJHEHUS
y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIA;

MpHOOPETaTh OMBIT MUCIIOJIB30BaHMs HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M Pa3IMYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMANIbHYIO (hOpMy mpencTaBiieHus: HHpopMauu (CXeMbl, rpaduKy, AUarpaMMbl, TaOJIUIbI, PUCYHKA U
JpyrHe);

UCIOJb30BaTh HAyUHBIH S3bIK B KadecTBE CpeACTBA INpH padoTe ¢ XUMUYECKOH HH(popManuel: NPUMEHATh MEXIpPeIMETHbIE
(pu3mueckue u MaTeMaTHIECKHE) 3HAKH UCUMBOJIIBI, OPMYIIbI, a00peBHATypBl, HOMEHKIIATYPY;

HCIOJIb30BATh 3HAKOBO-CUMBOJINYECKHE CPE/ICTBA HATIIAHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

3aJ]aBaTh BOMPOCHI [0 CYIIECTBY 00CYX/1a€MOM TeMBbI B XOJI€ IMaiora U/Win JUCKYCCHM, BBICKA3bIBaTh UAEH, (OPMYJINPOBATH CBOU
MIPEAJIOKEHUS OTHOCUTEIILHO BBITIOJIHEHUS
MIPEAJIOKEHHOM 3a1a4H;

BBICTYNATh C IIPE3CHTALIMEN pPE3YNbTATOB ITO3HABATEIBHOW JEATEIBHOCTH, IOJYYEHHBIX CaMOCTOSTEIBHO HWIM COBMECTHO CO
CBEPCTHHUKAMHM IPH BBITOJHEHUU XUMHUYECKOTO SKCIEPUMEHTA, NMPAaKTUYECKOW paboThl MO MCCIEIOBAaHUIO CBOMCTB M3y4aeMbIX BEIECTB,
peanu3auy yaeOHoro npoekTa, 1 GopMyaupoBaTh BBIBOJBI 10 pe3yiIbTaTaM MPOBEIEHHBIX UCCIEJOBAHNN MYTEM COTJIaCOBAaHUS MO3ULIUI B
xo7ie 00Cyx/1IeHusI 1 0OMeHa MHEHUSMU. PeryssTuBHbIe yHUBEpCATIbHbIE YUeOHbIE TEHCTBHUS:

CaMOCTOSITENIPHO IUIAHUPOBAaTh M OCYIIECTBIIATH CBOIO II0O3HABATENBHYKO JEATEIBHOCTb, ONpelnenss €€ Lenu M 3aJauH,
KOHTPOJIMPOBaTh U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH NpPEIaraéMblii aNrOpUTM JEUCTBUN MpU BHIOJHEHUH Y4YEOHBIX U
HCCIIeIOBAaTENbCKUX 3a/]a4, BBIOMpaTh HanOosee 3(p(EeKTUBHBIN CIIOCO0 MX pEIIeHUs C Y4ETOM IMOJYyYeHHs HOBBIX 3HAHUH O BELIECTBAX M
XUMUYECKUX PEAKLUAX;

OCYLIECTBJIATH CAMOKOHTPOJIb JAEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIbTATHI
[IpenMeTHbIE pe3yibTaThl OCBOEHMSI MPOrpaMMbl IO XMMHUU Ha YriayOJE€HHOM YpOBHE Ha ypOBHE CpelHEro oOmiero ooOpa3zoBaHUs
BKJIIOYAIOT crienu(PUIecKue sl y4eOHOro mpenMera



«XHAMHADY HAay4YHbIC 3HAaHHs, YMCHUA U CIIOCOOBI I[efICTBI/Iﬁ I10 OCBOCHHIO, MHTCPIIPECTALIUU U HpeO6p330BaHI/IIO 3HaHPII>i, BUABI JCATCIBHOCTHU
10 MOJIY4YCHHUIO HOBOI'O 3HAHHWA U IIPHUMCHCHUTIO 3HAHUM B PAa3JINIHBIX y‘-IGGHBIX CUTyallMdX, a TAKKC B PCAJIbHBIX JXU3HCHHBIX CUTYyalHUIX,
CBSI3aHHEIX C XUMuel. B nporpaMme 1o XuMuH npeaAMETHBIC PC3YJIbTAThI IPCACTABJIICHBI I10 T'OJAMU3YyYCHHA.

10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «Opranndyeckas XUMUsD) OTpaXKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUN: O MECTE M 3HAYCHWU OPTraHMYECKOW XMMUU B CHUCTEME €CTECTBEHHBIX HayK M €€ poju B
o0ecreyeHnn yCTOHUMBOrO pa3BUTHS UYEJIOBEUECTBA B PEIIEHUH MPOOJIEM 3KOJIOTMYECKOM, SHEPreTUUeCKOW M MUILEBONH 0e30MacHOCTH, B
Pa3BUTHM MEAULIMHBI, CO3JaHUH HOBBIX MaTepHaIOB, HOBBIX HCTOYHHUKOB SHEPTUH, B 00€CIEUCHUH PALIMOHATIBHOIO IPUPOONOIb30BaHNUS, B
(bopMHPOBaHUN MHPOBO33PEHHS U OOIIEH KyIbTYyphl YeJIOBEKa, a TaK)KE HKOJIOTUIECKH 0OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0OPOBBIO U
MIPUPOIHOM CpEJE;

BJI/ICHUE CUCTEMON XMMMUYECKUX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOIIOJIArAIOUINE MOHATHS — XUMUUYECKUN 3JIEMEHT, aTOM, AP0 U
JNIEKTPOHHAsT 000JI0YKa aToma, s-, P-, 0-aTOMHBIC OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aTOMa, THOPHIM3AIUs aTOMHBIX
opOuTanei, MOH, MOJIEKYyJa, BAIEHTHOCTh, JIEKTPOOTPHULIATEIFHOCTh, CTEIIEHb OKHCICHHS, XUMHUYECKas CBs3b, MOJb, MOJISIPHAs Macca,
MOJISIDHBIM 00BEM, YIJIepoJdHBIH CKeleT, (YyHKUMOHAlbHAas TIpYyIINa, pajuKall, CTPYKTypHbIe (opMyibl (pa3BEPHYThIE, COKpAIIEHHBIE,
CKEJIETHBIE), N30MepUsl CTPYKTYpPHas W IPOCTPaHCTBEHHas (reoMeTpudeckas, ONTHYECKas), U30Mepbl, TOMOJIOTHYECKUHA psij, TOMOJIOTH,
YIIEBOAOPOABI,  KHCIOPOA- U a30TCOAEpXkalllhe OpPraHu4ecKUEe COEIMHEHHUs, MOHOMEp, IIOJUMEp, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMSI; TEOPHH, 3aKOHBI (mepuoanueckuii 3akoH . 1. MenneneeBa, Teopusi CTpOCHHSI OPraHUYECKUX BELLIECTB
A. M. ByrinepoBa, 3aKOH COXpaHEHMs MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPrHUM NPU XUMHYECKHX peakIusXx),
3aKOHOMEPHOCTH, CHUMBOJMYECKUI SA3BIK XMMHMH, MHPOBO33PEHUECKHME 3HAHHA, JIeKAllUEe B OCHOBE IIOHMMAaHUS IPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBIEHUI; MpPEACTaBICHUS O MEXaHHW3MaX XUMHUYECKHX peakUud, TEePMOAMHAMMUYECKUX U KUHETHUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BJIMSIHUM aTOMOB M T'PYII aTOMOB B MOJIeKy/laX (MHAYKTUBHBIN U Me30MEpPHbIN 3D PeKThl,
opuentanTs! | u Il pona);

(aKTOJIOrMUeCKUe CBEICHHS O CBOWCTBAX, COCTAaBE, MOJyYEHUH U O€30M1aCHOM HCIIOJIb30BaHUH BaKHEHIIINX OPraHNYEeCKUX BEIIECTB B
OBITY U MPaKTUYECKOW JESTENIbHOCTH YeIOBeKa, OOIIUX HAayYHBIX MPUHIMIIAX XMMHUYECKOTO MPOM3BOJACTBA (Ha MpUMEpE MPOU3BOJICTBA
MeTaHoJIa, epepaboTku HEPTH);

c(OPMHPOBAHHOCTh yMEHUIl: BBIABIATH XapaKTepHble MPU3HAKM MOHATUH, YCTAHABIMBATh HMX B3aWMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIME TOHATHS [TPU ONMUCAHUM COCTaBa, CTPOEHUS NCBOMCTB OPraHUYEeCKUX COEIMHEHUM;

c(OPMUPOBAHHOCTh YMEHUI:

UCMOJb30BAaTh XMMUYECKYI0 CHMBOJMKY JUIi COCTaBJIECHUS MOJEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U
CKeJIETHBIX ) (hOpMYJT OpraHUYECKHX BEIIECTB;

COCTaBJIATh YPaBHEHHS] XUMHUUECKHUX PEeaKIMi U pacCKpbIBaTh UX CYIIHOCTH!

OKHUCJIUTEIbHO- BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOTO OajaHca 3THX PEaKIil, peakiuii HOHHOro 0OMeHa
IIyTEM COCTaBJIEHUS UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPABHEHUN;U3IOTAaBINBaTh  MOJEIH MOJIEKYJT OpraHMYECKUX



BEIECTB b WUTIOCTPALIUH UX XUMHYECKOT'O U MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTH YMEHUIA:

yCTaHABJIMBaTh MPUHAUIC)KHOCTh M3YUYCHHBIX OPIraHUYECKHX BEIIECTB MO MX COCTABY M CTPOCHHIO K ONMpPEACIEHHOMY KJIACCy/TpyIIe
COCIMHEHUH, aBaTh UM Ha3BaHUs 10 cucremarndeckoid HomeHkiarype (IUPAC) u npuBoauTh TpHBHAIIBHBIC HA3BaHUS IJISI OTJCIBHBIX
HPEJICTaBUTENICH OpPraHMYeCKUX BEIIEeCTB (ITHIICH, alleTUIICH, TOJYOJI, TJIMLEPHH, STHICHIJIMKOIb, (eHo, hopMaibaerui, aneraibIeri,
alleTOH, MYpaBbHHAs KHCJIOTA, YKCYCHAas KHCJIOTa, CTEApUHOBAs, OJICMHOBAs, MAJIbMUTHHOBAs KWUCIOTHI, TJIMIWH, aJlaHWH, MaJIbTO34,
(bpyKTO3a, aHWIIMH, TUBHHUI, U30IIPEH, XJIOPOIPEH, CTUPOI U IPYTHE);

chopMHPOBAHHOCTh YMEHHUS ONPEACIATh BHJ XUMHYCCKON CBSI3M B OPTaHUYECKUX COCIMHECHUSIX (KOBAJICHTHAs U MOHHAS CBS3b, G- U
T-CBSI3b, BOJIOPO/IHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS NMPUMEHAThH MOJIOKEHHUS TEOPUH CTPOCHUSI OpraHndeckux BemecTB A. M. ByriepoBa s oO0bsicHeHHS
3aBHCHMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHMA,

chopMHPOBaHHOCTh YMEHHI XapaKTePU30BaTh COCTAB, CTPOCHUE, (PH3UYCCKHE U XUMHYCCKUE CBOMCTBA TUIIMYHBIX MPEICTABUTEICH
Pa3IUYHBIX KJIACCOB OPraHMYCCKHUX BEIIECTB: AIKAHOB, IUKIOAIKAHOB, AJIKCHOB, AJKAMCHOB, aJKHHOB, apOMATUYECKUX YIJICBOJOPOJIOB,
CIIMPTOB, aJIbACTUI0B, KECTOHOB, Kap6OHOBI)IX KHCJIOT, IMPOCTBIX U CJIOKHBIX Bq)HpOB, JKHPOB, HI/ITpOCOCIII/IHCHI/Iﬁ n aMHUHOB, aMHHOKMHCIJIOT,
0eJIKOB, YIIIEeBOJOB (MOHO-, M- ¥ HOJUCAXAPUIOB), KJUTOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIUii C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpPMYII;

c(OpPMUPOBAHHOCTb YMEHMsI NOJATBEPKIaTh HA KOHKPETHBIX IpHUMEpax XapakTep 3aBUCUMOCTH PEaKIMOHHOW CIOCOOHOCTH
OpraHu4Y€CKUux COGI[I/IHGHI/II\/’I OT KpPaTHOCTHU W THUIIA KOBAJICHTHOM CBSI3H (G' n 7'E'CB$I31/I), B3aMMHOTI'O BJIMAHUA aTOMOB W T'PYIIIl aTOMOB B
MOJIEKyJax;

cOPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHHUKH YIIIEBOJOPOIAHOTO CHIPbs (HEPTh, MPUPOIHBIN Ta3, yroyb), CIOCOOBI €ro
nepepaboTKU U MPAKTHUECKOEe MPUMEHEHUE POAYKTOB epepaboTKu;

cOPMUPOBAHHOCTh BJIAJCHUS CHCTEMOW 3HAHWH O ECTECTBEHHO-HAYYHBIX METOAaX IIO3HAaHWS — HaONIOJeHWU, W3MEpPEHHH,
MOJICTTUPOBAaHHH, SKCIIEPUMEHTE (PealbHOM U MBICIICHHOM) M YMEHHS IPUMEHSTh STH 3HAHHS;

C(bOpMI/IpOBaHHOCTI) YMCHUSA NPUMCHATHL OCHOBHBIC OIICpalnn MBICIIMTETbHOM ACATCIIBHOCTH — QaQHAJIW3 W CHUHTE3, CpAaBHCHHC,
O606HleHI/Ie, CUCTEMATU3AlUI0, BBIABICHHUEC MIPUIUMHHO-CIICACTBCHHBIX CBSI3EH — IJId U3y4YCHUA CBOMWCTB BCIICCTB U XUMHNYCCKUX peaKHI/If/'I;

cOPMUPOBAHHOCTh YMEHUIA: BBISBIATH B3aUMOCBSI3b XUMHUUECKHX 3HAHUH C TIOHATHSMH M IIPEICTABICHUSIMH JPYIHX €CTECTBEHHO-
HAYYHBIX TPEIMETOB JJIsl 00Jiee OCO3ZHAHHOTO MOHUMAHMsI CYIIHOCTH MAaTepPHaJIbHOTO €IMHCTBA MHpA, MCIIOIb30BATh CHCTEMHBIC 3HAHUS
110 OpFaHquCKOﬁ XHUMHHN OJIA OO0BSICHEHUS U MIPOTHO3UPOBAHUA HBHGHHI;'I, HMCIOIUX €CTCCTBCHHO- HAYYHYIO IIPHUPOAY,

c(OPMUPOBAHHOCTh YMEHMM: MPOBOAUTH PACUYETHI IO XUMHUYECKHMM (OpMylnaM U YpaBHEHUSM XHMHUYECKUX pEaKIHUil ¢
UCIIOJIb30BaHUEM (PM3MUYECKUX BEIMYMH (Macca, 00bEM ra30B, KOJMYECTBO BELIECTBA), XapaKTEPH3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW
CTOPOHBI: paC'-IéTI)I 110 HaXOXIECHHIO XUMHUYECKOH (bOpMy.]'H)I BEUIECTBA II0O H3BECTHBIM MACCOBBIM JO0JAM XHMHUYECCKHUX DJJIIEMCEHTOB,
MPOJIyKTaM CrOpaHHsl, TNIOTHOCTH T'a3000pa3HbIX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, aHAJTM3UPOBATh M OLIEHUBATH C TO3UIMIA AKOJIOTUYECKOW O€30MaCHOCTH MOCIIEACTBUS
OBITOBOW M TIPOU3BOACTBEHHOH HEATEIBHOCTH YENOBEKA, CBA3aHHOW C MEepepadOTKOH BEHIECTB, MCIOIB30BATh MOJTYYCHHBIC 3HAHUS JUIS



MPUHATHS TPAMOTHBIX PEIICHUH MPOOJIeM B CUTYaIMAX, CBI3aHHBIX C XUMHECH;

c(OPMUPOBAHHOCTh YMEHHIA: CAMOCTOSATEIHHO TUIAHUPOBATH WM IMPOBOJIUTH XMUMHUYECKHUN SKCICPUMEHT (TIOTYydCHHE W H3ydeHUE
CBOMCTB OpPraHMYECKUX BEILECTB, KAYECTBEHHbIC PEAKIIMU YIJIEBOJOPOJIOB PA3IMYHBIX KJIACCOB M KHUCIOPOICOJEPKAIIUX OPTraHMYECKUX
BEILIECTB, PEIICHHUE SKCIEPUMEHTAIBHBIX 3aJad [0 PAClO3HABAHUIO OPTraHUYECKHX BEIIECTB) C COOJIIOJCHHEM IpaBuil 0€30MacHOrO
oOpaleHusi ¢ BEIeCTBaMH U J1abOpaTOpHBIM 000pyIOBaHHEM, (OPMYIUPOBATh IENIb UCCIEAOBAHUS, MPEJICTABIATh B PA3IMYHON (opme
pe3yabTaThl SKCIIEPUMEHTA, AHAJIU3UPOBATH U OLIEHUBATh X JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

coOJro1aTh TpaBujla SKOJOTHYECKH I1eJIeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOH NEATEILHOCTH B IENISIX COXPAHEHHUS CBOETO
3I0POBBSI, OKPYXKAIOILEH MPUPOIHOMN CPeIbl U JOCTHIKEHHUS €€ YCTOMUYHUBOTO PAa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO IEHCTBUS Ha KUBBIE OPTraHU3MBbI OMPENEIEHHBIX OPTaHMYECKUX BEHIECTB, MOHUMAs CMBICI
mokazareis ITJK;

aHAJIM3UPOBATh 1€I€CO00PA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH M B OBITY C TOYKH 3pEHUS
COOTHOIIICHHS PUCK-TIOJIb3a;

c(OPMUPOBAHHOCTh YMEHUH: OCYIICCTBISThH IICJICHANIPABIICHHBIM IMMOUCK XHUMHYECKOH HWH(POpPMAIMM B PA3IUYHBIX HCTOYHUKAX
(HayuHas u ydeOHO-HAay4Has JUTEpaTypa, CpeIcTBa MaccoBoi wuH(opmanuu, MHTEpHET u Jpyrue), KpUTUYECKH aHAIU3HPOBATh
XUMHUYECKYI0 HH(pOpMalLIKIO, TepepadbaThIBaTh €€ U MCIOJB30BaTh B COOTBETCTBUU C ITOCTABICHHOM yueOHOM 3a1aueii.

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeopraHudeckasi XUMHs» OTPaXKaroT:

c(hOpMHUPOBAHHOCTD TMPEACTABICHUI: O MAaTepUATBLHOM €IWHCTBE MHPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUH MPHUPOIBI, O
MECTe M 3HAYEHUH XUMHUH B CHCTEME €CTEeCTBEHHBIX HayK U €€ poli B 00ECleYeHHH YCTOWYMBOTO DPA3BUTHS, B PELICHUH MPOOIeM
9KOJIOTHUECKOM, YHEPreTUUECKO M MUIIEBON OE30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUU HOBBIX MAaTEPHAJIOB, HOBBIX MCTOYHUKOB
SHEPTUH, B 00CCIICYCHUH PAIMOHAIBHOTO MPUPOIOTIONB30BaHus, B (POPMHUPOBAHUH MUPOBO33PEHUS U O0IIEH KYJIBTYPhI YEJIOBEKA, a TAKKE
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MIPUPOTHOM Cpefie;

BJIAJICHUE CUCTEMOM XMMHUYECKHMX 3HAHMI, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIIME MOHATHUS — XUMUYECKHM 3JIEMEHT, aToM, SIAPO
aToMma, U30TOIIbI, AJIEKTPOHHAsI 000JI0UKa aToMa, S-, P-, d-aToMHBIC OpOUTATH, OCHOBHOE M BO30YXJIEHHOE COCTOSIHHS aTOMa, THOPUTH3aIIHsI
ATOMHBIX OpOMWTAJIC, MOH, MOJIEKYyJia, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEIILHOCTh, CTETICHh OKHCIICHHS, XUMUYECKas CBS3b (KOBAJICHTHAS,
WOHHAs, METaJUIMYecKasi, BOJOPO/IHAS), KpUCTAJUTMUECKass pemeTka, XWMHUYECKas PpEeakIus, pPacTBOP, OJJICKTPOIUTHI, HEIIEKTPOJIHTHI,
ANEKTPOIUTHYECKAS TUCCOLMAIINS, CTETeHb IMCCOIMAIINK, BOJOPOIHBIA TOKa3aTellb, OKHCIUTENb, BOCCTAHOBUTENb, TEIJIOBONH 3(QeKT
XUMHUYECKOM peaklMM, CKOPOCTh XMMUYECKOW pEeaKIUu, XUMUYECKOE PaBHOBECHUE; TEOPUU M 3aKOHBI (TEOPHUS AJIEKTPOIUTHUYECKOMN
auccounanuu, nepuoandeckuil 3akon [[.M1. MeHnneneeBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHHMS W MPEBPAIICHUS SHEPTUU
MPU XUMUYECKHX PEAKIUAX, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJWYECKUM SI3BIK
XUMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JEXKAIlMEe B OCHOBE MOHUMAHUS MPUUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBIICHUI; COBPEMEHHbIE
MPEACTABICHUS O CTPOEHUHU BEUIECTBA HA aTOMHOM, HOHHO- MOJIEKYJISIPHOM M HAJMOJIEKYJISIPHOM YPOBHSIX; MPEACTABICHUS O MEXaHU3Max



XUMHUYECKHUX peaKkUni, TEPMOJUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHUs, O XUMUYECKOM PaBHOBECUH, PACTBOPAX U
THMCTIEPCHBIX CUCTEMaX; (PaKTOJOTHMUYECKHE CBEIEHHS O CBOWCTBAaX, COCTaBe, MOJYYEHHUH M O€30MaCHOM HCIOJIb30BAHUU BAKHEHIINX
HEOPTraHMYECKUX BEUIECTB B OBITY M MPAKTHUYECKON ACATEIBHOCTH YEJI0BEKa, OOIIMX HAyYHBIX MPHUHLIUIIAX XUMUYECKOTO MPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHWI: BBIBIATH XapaKTepHble NPU3HAKA TOHATHH, yCTAaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME IIOHATHS IIPA ONIMCAHUN HEOPTraHUYECKHUX BEIECTB U UX IIPEBPAILCHMUI;

C(OPMHUPOBAHHOCTb YMEHHSI UCIOIb30BATH XUMHUECKYIO CUMBOJIMKY JJIs1 COCTaBI€HUs (POPMYJI BELIECTB U YPABHEHUN XUMHUYECKUX
peakuuii, cucremarnueckyto HomeHnkiaarypy (IUPAC) u TpuBnanibHble Ha3BaHUs OT/ICIBHBIX BEIICCTB;

c(OPMHPOBAHHOCTH YMEHHS OINpPENENATh BAJICHTHOCTh M CTENEHb OKHUCJICHUS XUMHYECKUX DJIEMEHTOB B COCAMHEHUSX, BH[
XUMHUYECKOH CBSI3U (KOBAJICHTHAs, MOHHAs, METAJUIMUECKas, BOAOPOHAS ), TUIl KPUCTAJUINYECKOMN pEIIETKY KOHKPETHOT'O BEILECTBA;

C(OPMHUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCHUMOCTb CBOWCTB BEILECTB OT BHJAa XUMHYECKOH CBA3M W THUIA KPUCTALTMYECKOU
peiéTKy, 0OOMEHHBIN U JJOHOPHO-aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHON CBSI3H;

c(OPMHPOBAHHOCTh YMEHUI: KJIAaCCH(PUIIMPOBATH: HEOPraHWIECKHUE BEIIECTBA 10 UX COCTABY, XMMUYECKHE PEAKIUU 10 Pa3IHIHBIM
MpHU3HAKaM (YUCITy M COCTAaBY PEarupyrolluX BEIIECTB, TEIJIOBOMY J>(PQEKTy peakiuu, W3MEHEHHIO CTETICHEH OKHCICHHUS DJIEMEHTOB,
00paTUMOCTH, yYacTHUIO KaTalu3aTropa M JPyrue); CaMOCTOATENbHO BBIOMpATh OCHOBaHMS W KPUTEPUHU AN KJIACCU(PHUKALMU H3ydaeMbIX
BELIECTB U XUMUYECKHUX PEAKLIU;

c(OPMHPOBAHHOCTh YMEHHUSI pACKpbIBaTh CMBICH Tmepuonudeckoro 3akoHa JI. WM. MenngeneeBa u JE€MOHCTPUPOBATH €T0O
CHCTEMaTU3HPYIOLTYI0, O0OBICHUTEIBbHYIO HIIPOTHOCTHUYECKYIO (DYHKIIUH;

c(OPMHUPOBAHHOCTh YMEHMH: XapaKTepH30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB XMMHYECKHX 3JEMEHTOB MEpBOro—
yeTBépTOro nepuonos llepuoanueckoi cucrems! .M. MenneneeBa, UCIONb3ysl MOHATUA «OHEPreTUYECKHE YPOBHU», «IHEPIETHUECKHUE
HOYPOBHHY, «S-, P-, d-aTOMHBIE OPOUTAIN», KOCHOBHOE M BO30YXKIEHHOE SHEPTETHIECKHE COCTOSTHHSI aTOMa»; 00 BSICHATD 3aKOHOMEPHOCTH
MU3MEHEHUsl CBOMCTB XMMUYECKHUX DJIEMEHTOB M UX COSAMHEHUM 1o nepuojaMm u rpynnam Ilepuoguyeckon cucremst . 1. Menzaeneesa,
BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHMM: XapakTepu30BaTh (OMMCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BELIECTB pPa3jIMYHBIX KJIACCOB,
MIOATBEPKIAaTh CYIIECTBOBAHUE I'€HETUYECKOM CBSA3M MEXKJYy HEOPTaHMYECKMMH BELIECTBAMHU C IIOMOUIBIO YPABHEHUI COOTBETCTBYIOIIUX
XUMHUYECKHUX peakluil; chOpMUPOBAHHOCTh YMEHHUS PAaCKpbIBaTh CYIIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN IMOCPEACTBOM
COCTaBJICHHSI JIEKTPOHHOrO OajlaHca ATUX peakIHif; peakiuii HOHHOro oOMeHa MyTEéM COCTAaBIIEHHUS MX IMOJIHBIX M COKPAIIEHHBIX MOHHBIX
YpaBHEHHUI; peakuii THIPOIN3a; PeaKIHi KOMITJIEKCOOOpa30BaHus (Ha MpUMepe rUAPOKCOKOMILIEKCOB IIMHKA U aJIFOMUHHUS);

Cc(OPMHPOBAHHOCTh YMEHHsI OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHUS XUMHUECKHMX pEaKUUid ¢ y4e€TOM HX DHEpreTHYeCKHX
XapaKTePUCTHK, XapaKTep HM3MEHEHHs] CKOPOCTH XHMMHUYECKOW peakluu B 3aBUCHUMOCTH OT Pa3IUYHBIX (AKTOPOB, a TaKKE XapakTep
CMEILIEHUs] XMMHYECKOTr0 paBHOBECHS T0]1 BIMSIHHEM BHeITHUX Bo3aeicTBuil (nmpuHuun Jle lllarense);

Cc(OPMHPOBAHHOCTh YMEHUS XapaKTEePU30BaTh XUMHUECKHE PEAaKIMH, JIeXKallde B OCHOBE MPOMBIIUICHHOIO MOJY4YEeHHUS CepHOU
KHUCJIOTHI, aMMHUaKa, 00IMe HayuyHble IPUHIUIBI XUMHUUECKUX MPOU3BOJICTB; 11€€CO00Pa3HOCTh MPUMEHEHHUSI HEOPIraHUYECKUX BEIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3pEHHSI COOTHOIIEHUS PUCK-TI0Nb3a;

C()OPMHUPOBAHHOCTh BIAJCHHSI CUCTEMON 3HAaHMH O METOJaX HAay4yHOro MO3HAHMA SIBJICHHUH NPHUPOJBl — HAOIIOACHUE, U3MEPEHUE,



MO/JICJINPOBAHUE, SKCIEPUMEHT (peabHbIil U MBICICHHBIH), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHMs MPUMEHSTh 3TU 3HAHUSA INIPH
HKCHEPUMEHTAIBHOM HCCICIOBAHUHM BEUIECTB M Ui OOBSICHEHUS XUMHUYECKUX SIBJICHUW, MMEIOIIMX MECTO B MPHUPOJE, NMPAKTUYECKOMH
JESITEIbHOCTH YEJIOBEKA U B [IOBCEHEBHON KU3HU;

C(OPMHUPOBAHHOCTh YMEHUS BBISBIIATh B3aUMOCBSA3b XUMHUYECKUX 3HAHUN C MOHATHAMM U NPEACTABICHUSAMHU APYTHMX €CTECTBEHHO-
Hay4HbIX IPEIMETOB JUIs 00JIee OCO3HAHHOIO IOHUMAaHMsI MaTEpUAIILHOTO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHSI IPOBOJUTH PACUETHI: C UCIOJIB30BAHUEM MOHITUN «MaccoBasi A0S BEIIECTBA B PACTBOPE» U «MOJISIpHAs
KOHIICHTPALIMS; MACChl BEIIECTBA MM 00BhEMA ra3a MOU3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B
PEaKIMK BELIECTB; TEIUIOBOrO AP peKTa peaKkiiy; 3HaYeHNUs BOJOPOIHOIO ITOKa3aTessl paCTBOPOB KUCIJIOT UILEN0YEH ¢ U3BECTHOM CTENEHbIO
JHccolMaluy; Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTa PEAKIMU, €CIM OJHO M3 MCXOJIHBIX BELIECTB JIaHO B BHJIE pacTBOpa ¢
ornpeneNéHHON MaccOBOM J10JIel pacTBOPEHHOIO BEIIECTBA WM JIaHO B M30BITKE (MMEET NMPUMECH); JOJIM BbIXOJA MPOJYKTA PEAKIUY;
00BEMHBIX OTHOILICHUN Ta30B;

c(OPMHUPOBAHHOCTh YMEHUI: CaMOCTOSATENbHO INIAHUPOBATH U IPOBOANUTH XUMHUECKUI IKCIEPUMEHT (IIPOBECHUE PeaKLUii HOHHOTO
oOMeHa, IMOATBEP)KIACHHWE KAauyeCTBEHHOTO COCTaBa HEOPTaHMYECKUX BEIIECTB, OIPEICIICHUE CPEIbl PAacTBOPOB BEUIECTB C MOMOIIBIO
MHJMKAaTOPOB, U3YYEHUE BIMSHUS PA3IUYHbIX (PAKTOPOB HAa CKOPOCTb XMMHYECKOM pPEaKIMM, PEUIeHHE 3KCIEPHMEHTANbHbIX 3ajad I10
temaMm «Metamuib» 1 «HemeTambs») ¢ cobmtofeHneM MmpaBuil 0e30MacHOro oOpalleHus ¢ BellecTBaMH U Ja00paTOpPHBIM 000pyI0BAHUEM,
(GbopMyIMpOBaTh LI€NIb UCCIIECAOBAHUS, MPEACTABIATh B pa3iMyHON (hopMe pe3ysbTaThl IKCIEPUMEHTA, aHAJIM3UPOBaTh U OLICHUBATh UX
JIOCTOBEPHOCTb;

cOpPMUPOBAHHOCTh YMEHHUI: COOJIIOIaTh MpaBujia IOJb30BAHMS XUMHUYECKOM TMOCYyI0ll M JabopaTOpHBIM 000pYJOBaHHUEM,
oOpallleHusi ¢ BELIECTBAMH B COOTBETCTBMM C MHCTPYKIMSIMM I10 BBITOJHEHHIO Ja0OpAaTOPHBIX XMMHUYECKUX OIBITOB, 3KOJIOTHYECKU
11€J1eCO00pa3HOro MOBEIEHUAB ObITY U TPYIOBON JESATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 370POBbs, OKPYKAIOIIEH MPUPOIHON Cpesibl U
JOCTUKEHHUSI €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh ONACHOCTh TOKCHYECKOTO JEWCTBHA Ha >KMBBIE OpPraHU3Mbl OINpPEAETEHHBIX
HEOPraHWYECKUX BEILECTB, MOHUMAs cMbIca nokasaresns [T/1K;

c(OPMHPOBAHHOCTh YMEHUH: OCYLIECTBIATH ILIEJICHANPABICHHBIH MOUCK XMMHUYECKOH HH(QOPMALUU B pa3IMYHBIX HCTOYHHUKAX
(HayuyHas u ydeOHO-HaydHas JUTepaTypa, cpencTBa MaccoBod uHpopmauuu, MHTepHET W Apyrue), KpUTHUECKH aHaJIM3UpPOBATh
XUMHYECKYI0 HHPOPMaLIUIO, TepepadbaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C ITOCTABICHHOM yueOHOI 3a1a4ei.



TEMATHUYECKOE IINTAHUPOBAHME10 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE JesiTeIbHOCTDH YUYUTEJIA C
Ne Haumenosanne (un¢posBbie) yueToMm padoueil MporpaMmal
n/n pasieIon HTem Bceero Kourpoarueie | Ipaxkrueckue o0pa3oBaTe/ibHbIE BOCIIUTAHMS
MporpamMmMbl padoTbI padoTbI
pecypchl
Pa3znen 1. TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHHU
[Ipeamer - YCTaHABJIMBATh
OpraHu4YeCcKOn JIOBEPUTEIIHbHBIE OTHOIICHUMA
xumun. Teopust bubmnoreka MEXy YUUTEIIEM U YICHUKAMH,
1.1 CTPOCHHS 8 LIOK https://myscho | cmocoGCTByOIMNX TTO3UTHBHOMY
OpPraHUYECKUX ol.edu.ru/ BOCHPUATHIO YUAITUMUCS
coeIMHEHUH A. TpeOoBaHUl U MPOCHO yUUTEN A,
M. bytneposa AKTHUBHU3ALMHU UX
T 8 MMO3HABATEILHON IEeATEIbHOCTH;
TOTO O pasaeity - MOOYK/J1aTh MIKOJILHUKOB
Pa3nen 2. YrieBogopoabl co0JII0/1aTh HA YPOKE
IIpenenvHbie bubnunoreka OOIIENPUHATBIE HOPMBI
51 YIIIEBOIOPOIbI — 5 IIOK https://myschoo | MOBEACHHS, IPaBUiIa OOLICHNUS
' aJIKaHBbI, l.edu.ru/ CO CTapIUMHK (YIUTENSIMA) U
HKJTOATKAHbI CBEpPCTHUKAMHU (ITKOJbHUKAMHU);
Henpenenbubie bubnuoreka - IIPUBJICKATh BHUIMAHNC
YTJI€BOAOPOIBIL: ITOK https://myschoo | MKOJIBHHKOB K IIECHHOCTHOMY
2.2 AJIKCHBI, 14 1 l.edu.ru/ aCTICKTy H3y4acMbIX Ha YPOKC
ATIKAJIHCHbI, SIBIIGHUH, OPTaHU30BHIBATh
e — paboTy merelt ¢ colManbHO
ApomarHuecKue bubnuoreka 3HaYUMOM nHpopmManuen —
23 VTITEBOOPOSTBI 8 LIOK https://myschoo | o0cyxnaTh, BRICKa3bIBaTh
(apeHsb) l.edu.ru/ MHEHHUE;
- UCIOJIb30BaTh

BOCTIUTATCIIbHBIC BO3MOXKHOCTH



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

[Ipuponusie bubnuoreka
24 UCTOYHUKU 4 LIOK https://myschoo
YIJIEBOJIOPOJIOB U l.edu.ru/
UX nepepadoTKa
["anoreHNpou3Bo bubmorexa
25 JUHbIe 4 1 LIOK https://myschoo
YIJIEBOJOPOIOB Ledu.ru/
Htoro o pasneny 35
Paznen 3. Kuciiopoacoaep:xkamue opranuyeckie coeJHHeHUs
3.1 Cnuptsl. Oenon 11
KapOoHnunbsHbIe
COCIMHCHUSI:
AIBACTIR H bubanoreka
3.2 KETOHPL. 21 [TOK https://myschoo
Kap6onoBeie
l.edu.ru/
KHCIIOTEHI.
CrnosxHble 3¢upsbl.
Kupsl
bubnmnoreka
3.3 VrieBoasl 9 1 IHOK https://myscho
ol.edu.ru/
Uroro no pazaeny 41

Pa3nen 4. A3oTcoaep:kainiue opraHnyecKne coeTHHeHNnsI

COJICpP)KaHUs YIeOHOTrO
mpeaMeTa yepe3 JeMOHCTPAIIUIO
JIETSIM TIPUMEPOB
OTBETCTBEHHOTO, TPAKIAHCKOTO
MIOBE/ICHUS, TIPOSBICHUS
YeJIOBEKOJIIO0US U
T00pOCepaeYHOCTH;

- CIocoOCTBOBATH
poeCCUOHATIBHOMY
CaMOOIPE/ICIICHHUIO KOJIbHUKOB
MPUMCHSITh Ha yPOKE
WHTEPAKTHBHBIC (OPMBI PAOOTHI:
- HHTEJUICKTYJIbHBIC UTPBI,
JUIAKTHYCCKHH TeaTp,
JIMCKYCCHUH, Pa0OTHI B TIapax u
ap.;

- OPraHU30BbIBATH MIE(CTBO
MOTHBUPOBAHHBIX U
SPYAMPOBAHHBIX YUAITUXCS HAJI
WX HEYCTICBAIOIIMH
OJHOKJIACCHUKAMU;

- UCIIOJIb30BaHUE
KpaeBea4ecKoro MaTepuana mpu
HATMIOJTHEHUH YPOKa U JTOMAIIHUX
3aJaHui

AMWHBI. bubnuoTteka
4.1 AMUHOKHCIIOTBI. 12 1 IHOK https://myscho
Benku ol.edu.ru/
Hroro no pazneny 12

Pa3nen 5. BoicokomosiekyisipHble COeTUHEHH S

VHUIMUPOBATH U MOJIEPKUBATH
HCCIIEIOBATENIBCKYIO U
MPOEKTHYIO JEATEIBHOCTh
IIKOJBbHUKOB

OpraHu3aIus oOIeHus
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Bricokomonexyst bubnuoteka
51 pHBIC 6 LIOK https://myscho
COC/IMHCHUS ol.edu.ru/
Htoro mo pazneny 6
OBUIEE KOJIMYECTBO
YACOB I10 102
[TPOI'PAMME

($hopMHUpPOBATh U Pa3BUBATH
HaBBIKH, 3HAHUS O 3JJ0POBOM
oOpase Ku3HU

aKTUBU3UPOBATH
MMO3HABATEJIbHYIO AKTUBHOCTh
MMOKa3bIBaTh O0YYArOIITIMCS
CBSI3b MIPEAMETA C UCTOPUEH U
MPAKTUYECKUM TPUMEHEHUEM B
JKU3HHU

HAy4YUTh yUYaITUXCS
aHAJIM3UPOBaTh, CPABHUBATD,
KOHKPETU3UPOBaTh U
MPEJCTaBIATh 00pa3HO
BEJIMYUHBI M (PaKTHI,
OTHOCSIIHECS K S)KOHOMUYECKHUM
SIBIICHHSIM, SIBJICHUSIM
COIIMAJIBHOM M OOIIECTBEHHOM
JKH3HH.
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11 KJIACC

Hauvenosanue | KoanmuecTBo yacoB JesATeIbHOCTDb YUYUTEJIAA €
Ne JuieKTpOHHbIE (U poBbIE) Gouei
pa3ejioB H TeM Kourpoabubie | IlpakTnyeckue y4eToMm pabovien
n/n Bcero o0pa3oBaTejibHbIE pecypchl
NporpamMmmsl paGOTbI paﬁOTbI NnporpaMMsbl BOCITUTAHUA
Pa3nen 1. Teopernueckue OCHOBbI XMMHH
Crpoenue Bubmnoreka -YYUTh YUYCHUKA CTAaBUTh
aToma. LIOK https://myschool.edu.ru/ nepen co0oii Lelb 1
Ilepunonnueckuit JIOCTUTATh €¢;
3aK0H U -1aTh OCO3HATh, YBUJIETh,
1.1 [Tepuonuueckas 9 YTO, pPeliasi U BHITOTHSS
cucreMa Bce 0oJiee CIIOKHBIE
XUMHYECKUX 3a/lauM U yIpaKHEHHUs,
37eMeHTOB /. y4aluecs MpoBUTAIOTCS B
H. Menpeneena CBOEM MHTEJUIEKTYaIbHOM,
Crtpoenue bubnmmoreka NPO(eCCHOHATBHOM U
12 BEIIIECTBA. 1 1 ITOK https://myschool.edu.ru/ BOJICBOM Pa3BUTHH,
' MmuorooGpasue -(hopMupOBaTH
BEIIECTB MMpaBHUJILHOC, HAYYHO-
000CHOBAaHHOE OTHOIIIEHHE
XUMHYECKHE bubmiorexa K HDHDOIIE
1.3 19 1 3 LOK https://myschool.edu.ru/ pupoze,
peakiumn
CII0COOCTBOBATH
SKOJIOTUYECKOMY 1
Hroro o pazneny 39 Y
HPaBCTBEHHOMY
Pa3nen 2. Heopranmyeckasi XuMust BOCITUTAHHUIO
Bubnuoteka 00y4Jaronuxcs;
2.1 Hemertamist 31 1 3

HOK https://myschool.edu.ru/
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Bbubmanoreka

2.2 Merannet 23 HOK https://myschool.edu.ru/
Hroro no pazneny 54
Pa3zgen 3. XumMus ¥ KU3HL
Metoasl
31 MMO3HAHUS B 9 bubnanoreka
' XUMHH. XUMUS IOK https://myschool.edu.ru/
1 )KH3Hb
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO
YACOB 102
110 I[TPOT'PAMME

-y0enuTh yyalmxcs B
HAaY4YHOU, IPAaKTHYECKOM,
JKU3HEHHOM,
npodeccHoHaATBLHOM
3HAYUMOCTHU TOTO WUJIU
HMHOTO KOHKPETHOTO
3aKOHa, SIBJICHMUSI,
OTKPBITHS, H300PETCHNUS;
-IMarHOCTHUKA,
peryJaupoBaHue U
KOPPEKIUS TUYHOCTHOTO
pa3BUTHUS 00yYaOIIUXCS;
-opMuUpoOBaTH yMEHUE
paboTaTh parMoHaIbHO,
TJIAHOMEPHO,
OpPraHHU30BaHHO,
KOHTPOJIUPOBATH U
aHATM3UPOBATH UTOTH
CBOEH palboTHI;
-pa3BUBaTh CIOCOOHOCTH
BBIMTYCKHUKA aKTUBHO
JIEiCTBOBATH HA PHIHKE
TpyAa, COOTHOCHTb CBOM
po¢eCCHOHATbHBIN
YPOBEHB C TPEOOBAHUSIMH
paboTonaTenei,
B3aMOJIECUCTBOBATE C
qlieHaMu pabovel TpymIbl,
napTHEpamu 1Mo Tpyay,
OBITH
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JHMCIUTUTHHUPOBAHHBIM,
OTBETCTBCHHBIM,
KPUTUYHBIM K cebe u
JPYTHM, SMOIMOHATBHO

BbIJICP>KaHHBIM.
HOYPOYHOE
INJIAHUPOBAHUE10 KJIACC
KosmuecTBo yacoB
Ne Hara JJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka KonrtpoJsbusie | IIpakrnyeckue
n/n Bcero U3ydeHHusi | 00pa3oBaTesbHbIE PeCypChl
padoThI padoThI
[Ipenmer u 3HaueHue
1 OpPraHUYeCKON XUMUH, 1 bubnmoreka
NpeCTaBICHUE O MHOTOO0pa3Hu ITOK https://myschool.edu.ru/
OpPraHUYECKUX COCTMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa bubnmnoreka
yriiepoia (OCHOBHOE U LIOK https://myschool.edu.ru/
2 BO30Y)KIEHHOE COCTOSIHHS). 1
BasieHTHBIE BO3MOXKHOCTH aTOMa
yriepojaa
XuMuueckas CBs3b B bubnmnoreka
OpPraHUYeCKUX COCTUHECHUSX. IHOK https://myschool.edu.ru/
3 Mexanu3mbl 00pa3zoBaHUs 1
KOBAJICHTHOM CBSI3H, CIIOCOOLI
paspbiBa CBA3EN
4 Teopus CTpOCHHS OPraHUYECKUX 1 BH6HHOTeK_a
coenumenmii A. M. ByTieposa IIOK https://myschool.edu.ru/
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Buner uzomepuu: CTpykTypHas,

Bubianoreka

POCTPAHCTBEHHAS. IHOK https://myschool.edu.ru/
5 DneKTpoHHBIE 3P PEKTHI B
MOJIEKYJIaX OpPraHUIEeCKHX
COCIUHEHUN
[IpencraBnenue o bubnuotexa
5 KjIaccu(pUKaIuu 1 IHOK https://myschool.edu.ru/
CUCTeMaTH4yecKass HOMEHKJIaTypa
(IUPAC) opranudeckux BEIIEeCTB
7 Kiaccudukanus peakiuii B Brbmiorexa
OpTAHMYECKOH XHMUH LIOK https://myschool.edu.ru/
" Cucremarn3anus 1 06001eHne bubmiorexa
SHAHMIA [0 TeMe LIOK https://myschool.edu.ru/
AJIKaHbI: TOMOJIOTUYECKUH Ps/I, Bubnuoreka
o0rrast popmyiia, HOMEHKJIATypa ITOK https://myschool.edu.ru/
9 U U30MEepUs, DIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI
10 Ou3nyecKue 1 XUMUIECKHE bubnnorexa
CBOJMCTRA ATIKAHOB IHOK https://myschool.edu.ru/
HaxoxaeHne aikaHoB B PUPOJIC. bubnmoreka
11 CriocoOsI MoTy9eHus 1 IHOK https://myschool.edu.ru/
MIPUMCHCHUE AJTKAHOB
[Muknoankansl: o01as Gpopmyia, bubnuoreka
HOMEHKJIATypa U H30MEpHs, IHOK https://myschool.edu.ru/
12 0COOEHHOCTH CTPOSHHUS U

XUMHYECKHX CBOHCTB, CIIOCOOBI
MIOJTYYCHUS ¥ IIPUMEHEHHE
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Pemenne pacy€THbIX 3a1a4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU

bubnuoreka
LIOK https://myschool.edu.ru/

13 (bopMyITBI OPraHUIECKOTO
BEIIECTBA [0 MACCOBBIM JIOJISIM
ATOMOB 3JIEMEHTOB, BXOJISIINX B
ero cocraB. CucremaTu3anus
n0000I1IeHNE 3HAHUH 110 TeMe
AJIKEHBI: TOMOJIOTUYECKUH PsI, Bbubnnoreka
obimas hopmyiia, HOMEHKIATYpa, IHOK https://myschool.edu.ru/
14 JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MosiekyJl. CTpyKTypHast ¥ IUC-
TpaHC-U30MEPHUsI ATKEHOB
Ou3nyecKue 1 XUMUIECKHE bubnmnoreka
15 cBolicTBa anKkeHOB. [IpaBuio HOK https://myschool.edu.ru/
MapkOoBHHMKOBa
16 Croco0ut motyeriti 1 E?I?ﬁfsgilmyschool edu.ru/
MPUMEHEHUE aJIKeHOB : S
[Ipaktrueckas padota Ne 1 o bubnuoreka
17 teme "TlonyueHne ITHIICHA 1 LIOK https://myschool.edu.ru/
M3y4YEHUE ero CBOMcTB"
Pemenue pacu€THpIX 3a1a4 Ha bubnmnoreka
18 OTIpEICIICHUE MOJICKYIIIPHOM IHOK https://myschool.edu.ru/
(dbopMyITbI OpraHUIECKOTO
BeIIleCTBa
ATKaaueHsl: CONpsHKEHHBIE, bubnmoreka
19 U30JIUPOBAHHBIE, LIOK https://myschool.edu.ru/
KymynupoBaHHble. OCOOEHHOCTH
AIIEKTPOHHOTO CTPOCHUS
20 XUMHYECKUE CBOMCTBA bubnnorexa

CONPSIKEHHBIX THEHOB

ITOK https://myschool.edu.ru/
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CriocoObI nostyueHust u

Bubianoreka

21 .
[PUMEHEHHE ANKATHEHOB LIOK https://myschool.edu.ru/
AJIKUHBI: TOMOJIOTUYECKUH PSJI, Bbubianoreka
o0r1ast popmysia, HOMEHKJIATYPA, IHOK https://myschool.edu.ru/
22 AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoOJIeKYI1, U3NYECKUE CBOWCTBA
bubnuoreka
23 XuMHUUYeCKHe CBOMCTBA aIKWHOB HOK https://myschool.edu.ru/
24 KauecTBeHHBIE peakIiy Ha Bubmiorexa
TPOMHYIO CBS3b LIOK https://myschool.edu.ru/
o CrocoOb! TIONTydeHHs 1 Bubnnorexa
[PUMEHEHYE ATKHHOB LIOK https://myschool.edu.ru/
Pemenue 3anau: pacu€rsl 1o bubnmnoreka
26 YPaBHECHHIO XUMHUYECKON IHOK https://myschool.edu.ru/
peaxiuu
97 CucreMaTu3amys u 0000IeHre Bubmmoreka
SHAHMIA 110 TeMe LIOK https://myschool.edu.ru/
ApeHbI: TOMOJIOTUYECKUH P, bubnmnoreka
o0rrast popmyiia, HOMEHKJIATypa. IHOK https://myschool.edu.ru/
28 DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT O€H30J1a B TOIyoIa, UX
buznyeckue cBorCcTBa
29 XUMHYecKne CBOHCTBA APEHOB: bubmmorexa

PCaKu 3aMCIICHUA

OK https://myschool.edu.ru/
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XUMHUYECKUE CBOMCTBA apEHOB:

Bubianoreka

30 peaKIiy IPUCOCTUHCHNS, IHOK https://myschool.edu.ru/
OKHCJICHHE TOMOJIOTOB OeH301a

31 Oco0eHHOCTH XUMHUYECKUX Bubmiorexa
CBOJCTB cTHpONA LIOK https://myschool.edu.ru/
Pemenue pacu€THbIX 33124 Ha bubnmoreka

39 OIpeIeIeHUE MOJIEKYIIIPHOI LIOK https://myschool.edu.ru/
bopMyIbl OpraHUYECKOTro
BEIIECTBA

- Crioco6bI IONTydeHus | Bubmiorexa
[PUMEHEHHE APEHOB IIOK https://myschool.edu.ru/
['eneTnueckas CBA3b MEXKAY bubnmnoreka

34 pa3IMYHBIMU KJIaCCaMU IHOK https://myschool.edu.ru/
YTJIEBOJOPOAOB
Pacuétpl mo ypaBHEHUAM bubnuoreka

35 XUMHYECKUX PEaKIIHi. LIOK https://myschool.edu.ru/
Cucrematu3zanus u 0000IIeHNe
3HAaHUM 110 TeME

36 ITpuponueiii ra3. [lomyTHbie bubmiorexa
HedTsHbIe ra3s! IHOK https://myschool.edu.ru/

37 KameHHBI yroiabs ¥ IPOTyKThI bubmiorexa
€ro mepepaboTKH IIOK https://myschool.edu.ru/
HedTb 1 ciocobs! eé bubnmoreka

38 nepepaboTku. [IpumeHeHue IHOK https://myschool.edu.ru/
IPOAYKTOB IIepepaboTKu HedTH
I'eneTnyeckas CBsSI3b MEXKIY bubnmnoreka

39 pa3IMYHBIMU KJTaCCAMH IHOK https://myschool.edu.ru/

YIJIEBOJIOPOJIOB
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["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: SJIEKTPOHHOE

bubnuoreka
LIOK https://myschool.edu.ru/

40 CTPOCHHE; PEAKIIUU 3aMEIICHUS
rajioreHa
JlelicTBHE 1IE€TI0YCH Ha bubnuroreka
raJIOTeHIPOU3BOTHBIE. LIOK https://myschool.edu.ru/
41 Bzaumoneiicterue
JUTAIOTCHAIKAHOB C MATHUEM H
[TUHKOM
Cucremarusanus U 00001IeHne Bubinnoreka
42 3HAHUH 10 pa3aeny IIOK https://myschool.edu.ru/
"VYrineBonopoasr"
3 KonTponbHas paboTa 110 TeMe BH6HHOTeK_a
"V T 1eBOIOpOTE" IHOK https://myschool.edu.ru/
[IpenenpHBIC OHOATOMHBIC bubnmoreka
CHHPTHI: TOMOJIOTHUECKUH PSJI, ITOK https://myschool.edu.ru/
44 oOmrast popmyna, CTpoeHUE
MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, KjlaccuuKanus,
buznyeckue cBoncTBa
XUMHYECKUE CBOMCTBA bubnuoreka
45 IpeeIbHBIX 0JTHOATOMHBIX IHOK https://myschool.edu.ru/
CITUPTOB
CniocoOsI ToTydeHus 1 bubnuoteka
46 pUMEHEHHE OJHOATOMHBIX LIOK https://myschool.edu.ru/
CITUPTOB
[IpocTeie a3¢upsbl: HOMEHKIATypa bubnuoreka
47 ¥ U30MEepHsi, 0COOCHHOCTH IHOK https://myschool.edu.ru/

bUBHYECKUX U XUMHUYECKUX
CBOWCTB
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MHOroaroMHbIE CIIUPTHI:
STWJICHIJIMKOJIb U TIULEPUH, HX

bubnuoreka
LIOK https://myschool.edu.ru/

48
(du3nUecKrue 1 XHMUYECKHE
CBOMCTBA
CriocoOslI MoTy4eHus u bubnmoreka

49 IPUMEHEHHE MHOTOATOMHBIX LIOK https://myschool.edu.ru/
CIIMPTOB
deHo: CTpOeHHE MOJICKYITHI, bubmmoreka

50 (bu3ryecKre CBOMCTRA. LIOK https://myschool.edu.ru/
TokcnvyHoCTh (heHoma

bubnmnoreka

51 XuMHUYeCKUe CBOHCTBA (heHOMa [OK https://myschool.edu.ru/

59 CriocoObI MOTy4YeHUS U EH6HHOTeK_a
npuMeHeHNe heHoNa IHOK https://myschool.edu.ru/

53 [IpakTuueckas padbora Ne 2. BH6HHOTeK_a
PellIeH e SKCTEPHUMEHTATHHBIX LIOK https://myschool.edu.ru/
3a1a4 1o TeMe "CrupThl U
benonsr"

54 Cucremarusanus 1 00001eHne f[?ﬁ??:sg?/myschool eduruf
3HAHUH 10 TeMe ' ———
AJBJICTHU/TIBI U KETOHBI: bubnuoteka
AIIEKTPOHHOE CTPOCHHE IHOK https://myschool.edu.ru/

55 KapOOHUJILHOM TPYIIIbI;

TOMOJIOTHYECKHUE PSIbI, 001Iast
dbopmyra, u3oMepHs 1
HOMEHKJIaTypa
Anbaeruapl ¥ KETOHBI: bubnunoreka
56 ¢du3nueckre CBOMCTBA; peaKkuu LIOK https://myschool.edu.ru/

MIPUCOECTUHEHUS
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Peaknuu okucieHus u

Bubianoreka

57 Ka4eCTBEHHBIC PEaKIINU LIOK https://myschool.edu.ru/
aJbJIETUIOB U KETOHOB

58 CHIOCOOEI Oy HCHHS AlbACTHAOB ]lepéfﬁﬁfgﬁlmvschool edu.ru/
U KETOHOB : ————
OnHOOCHOBHBIE MTPECIIbHBIC bubnuotexa

59 KapOOHOBBIE KHUCIIOTHI, IIOK https://myschool.edu.ru/
0COOCHHOCTH CTPOCHHSI UX
MOJIEKYII
W3omepus 1 HOMEHKIIAaTypa bubmmotexa

60 KapOOHOBBIX KHCIIOT, HX IIOK https://myschool.edu.ru/
¢duznyeckue cBorcTBa
XUMHUYECKUE CBOHCTBA bubmmotexa

61 IpeCIbHBIX OJTHOOCHOBHBIX IHOK https://myschool.edu.ru/
KapOOHOBBIX KHUCTIOT
Oco0OeHHOCTH CBOMCTB bubnmnoreka

62 MYpPaBbUHOUN KHCIIOTHI. LIOK https://myschool.edu.ru/
MHuoroo0pa3ue kapOOHOBBIX
KHCJIOT
Oco0OeHHOCTH CBOMCTB: bubnmnoreka
HETPEIeITbHBIX 1 aPOMATHUECKIX LIOK https://myschool.edu.ru/

63 KapOOHOBBIX, TMKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BHICIINX
KapOOHOBBIX KUCIIOT

64 ITonsiTHE O MPON3BOIHBIX BH6HHOTeK_a
KapGOHOBBIX KHCIIOT IIOK https://myschool.edu.ru/
CnocoOsI o bubnnorexa

65 YUSHHS U

pUMEHEeHHE KapOOHOBBIX KHCIIOT

OK https://myschool.edu.ru/
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Crnoxwuble 3¢upsl:
TOMOJIOTUYECKUH psif, 00mIas

bubnuoreka
LIOK https://myschool.edu.ru/

66
dbopmyna, usomepus u
HOMEHKJIaTypa
67 DuU3NYECKUE U XUMUYECKUE b H6HHOTeK_a
CBOWCTBA ShUPOB LIOK https://myschool.edu.ru/
Pemenne pacu€rHbIX 3a1a4: 110 bubmuotexa
68 YPaBHEHHIO XUMHUYECKOU IHOK https://myschool.edu.ru/
peaKkIu, Ha OnpeieNieHre
MOJIEKYJISIPHOM (OPMYIIBI
OpPraHUYECKOTO BEIIECTBA
[TpakTuueckas paborta Ne 3. bubnmnoreka
69 Perienune sKCrepuMEHTaIBHBIX IIOK https://myschool.edu.ru/
3agad o Teme "KapO6oHoBEIe
kucnotThl. Croxnbie 3¢pupsr”
Kupsl: ctpoenue, puznyeckue u bubnuotexa
70 XUMHYECKHE CBOMCTBA IHOK https://myschool.edu.ru/
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB, bubnmnoreka
71 COJIEPKAIUX OCTATKU IHOK https://myschool.edu.ru/
HEIpeAeNIbHBIX JKUPHBIX KHCIIOT.
Kupsl B pupone
Mpbuta Kak COJM BBICILIUX bubnmnoreka
KapOOHOBBIX KHCIIOT, UX MOIOIIIEE IHOK https://myschool.edu.ru/
72 neuctaue. Iloustue o
CUHTETUYECKUX MOIOLIUX
cpenctBax (CMC)
I'enernueckas cBsA3b bubnmnoreka
73 YIJIEBOAOPOIOB U IHOK https://myschool.edu.ru/

KHCJIIOPOACOACPIKAIINUX
OpTraHU4YC€CKUX BCIICCTB
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Pacuérel mo ypaBHEHUsIM

Bubianoreka

74 XHMIHECKHX, peaKiyii LIOK https://myschool.edu.ru/

75 CucremaTtu3zanus u 0000IIeHHE flpgﬁﬁl?:g;?/myschool eduru/
3HAHUI TI0 TeMe : ———
OO0m1as XxapakTepucTUKa bubnuoreka

76 YIJIEBOJIOB M KJIaCCU(HUKALIUS LIOK https://myschool.edu.ru/
YIJI€BOJOB (MOHO-, TU- 1
HoJIMCaxapuabl)
Momnocaxapupl: hpuznueckue bubnmnoreka

77 CBOMCTBA U HAXOXKJIEHUE B IIOK https://myschool.edu.ru/
pupoIie
[IpuMeHeHue TIIFKO3bI, €€ bubnuoreka

78 3HAYEHUE B JKU3HEIEATCIBHOCTH IHOK https://myschool.edu.ru/
opranu3ma
Jucaxapunsl: caxaposa, bubnmnoreka

79 MaJIbT03a U JIAKTO3A. HOK https://myschool.edu.ru/
HaxoxneHnue B mpupojie u
MPUMEHEHHE TMCaXapuoB
[Tonucaxapuael: cTpoeHue bubnmnoreka

80 MaKpOMOJIEKYII, (PU3HUECKHE U LIOK https://myschool.edu.ru/
XUMHYECKHE CBOICTBA,
MPUMEHEHUE

81 [TonsiTHE 00 UCKYCCTBEHHBIX E[?I???’[T;slf?/mvschool eduruf
BOJIOKHAX : ——
Pemenue pacueTHbIX 33724 Ha Bubnuoreka

g2 ofpeieNIeHre TOJIU BBIXO/1a IHOK https://myschool.edu.ru/

MPOAYKTa PEAKIU OT
TEOPETUYECKU BO3MOKHOTO
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Cucremarusanus U 00001eHrue

Bubianoreka

83 SHAHW 10 paszeny LOK https://myschool.edu.ru/
KonTponbHas paboTa 1o Teme bubnanoreka
84 "Kucnopocoaepxamniue LIOK https://myschool.edu.ru/
OpraHu4ecKHue CoeTUMHEeHUs"
AMWHBIL: KTaccupUKaIus, Bbubianoreka
CTPOCHHE MOJICKYI, 001I1ast LIOK https://myschool.edu.ru/
85 dopmyna, nzomepus,
HOMEHKJIATypa U GU3NIECKUE
CBOICTBA
86 XHUMHYECKUE CBOKWCTBA BH6HHOTeK_a
ATH(ATHIECKIX AMHHOB HOK https://myschool.edu.ru/
AHUIMH: CTPOEHUE aHUIINHA, bubmmotexa
87 0COOCHHOCTH XUMHUYCCKUX IIOK https://myschool.edu.ru/
CBOMCTB aHWJIMHA
CniocoOblI ony4eHus u bubnmnoreka
88 NpUMEHEHHEe aTH()aTHIECKUX LIOK https://myschool.edu.ru/
aMHUHOB
AMUWHOKHCJIOTBI: HOMEHKJIATypa bubmuoteka
89 ¥ U30MepHs, PU3nYecKre LIOK https://myschool.edu.ru/
cBoiicTBa. OTAeNbHbIC
MIPEJICTAaBUTEININ (l-AMUHOKHCIIOT
XuMHUYECKHE CBONCTBA bubnuoreka
90 AMHUHOKHMCIIOT, X OHOJIOTHYECKOe IHOK https://myschool.edu.ru/
3HaYeHUE aMUHOKUCIOT. CUHTE3
Y THIPOJIH3 TETITHIOB
01 benku xak npupoHbIe bubmmorexa

MOJIUMEPBI; CTPYKTYPHI OETIKOB

IIOK https://myschool.edu.ru/
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Bubianoreka

92 XUMHYeCKUe CBOMCTBA OENKOB LIOK https://myschool.edu.ru/
A3oTcoaepxaiiue Bbubianoreka
93 TeTEPOIUKITMYCCKIE COCTHHCHUSI. IIOK https://myschool.edu.ru/
HyxiienHOBBIE KHUCIIOTHI: COCTAB,
CTPOCHHE U OMOJIOTHYECKas POJIb
ITpakTuueckas padota Ne 4. bubnuoreka
Peienue sxcriepuMeHTaNbHBIX LIOK https://myschool.edu.ru/
9 3a/1a4 110 TEME
"AzoTcoaepkaiiue
OpraHUYeCKHUe COeTUHEHUA"
ITpakTrueckas padora Ne 5. bubnuoreka
95 Peienne skcriepuMeHTAIBHBIX LIOK https://myschool.edu.ru/
3a7a4 1mo treme "Pacno3naBanue
OpPraHMYeCKUX COCTUHEHUN"
KonTponbHas paboTa mmo teme bubnuoreka
96 "A3zoTcomepKalne IHOK https://myschool.edu.ru/
OpraHuYecKue coequHeHus"
OCHOBHBIC ITOHITUS XHMUH bubmnoreka
BBICOKOMOJICKYJISIPHBIX LIOK https://myschool.edu.ru/
97 COETMHEHUH U METOIbI UX
CUHTE3a —IIOJTUMEPU3AIIHS U
TTOJIMKOH ICHCAITUS
03 [TnacT™Macchl. Y THIM3AIMS 1 BH6HHOTeK_a
MepepaGoTka MIacTHKa IHOK https://myschool.edu.ru/
DIACTOMEDEL: o bubmmoreka
99 PBI: HATYpaTbHBIN

CUHTCTUYCCKUC KaYUYyKHU. Pe3una

OK https://myschool.edu.ru/
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100

Bouiokna: HarypanbHbIe,

HCKYCCTBCHHBIC, CHHTCTUYCCKHUC.

HOJ'II/IMepBI CIIequaJIbHOIro
Ha3HAa4YCHU

bubnuoreka
LIOK https://myschool.edu.ru/

101

[IpaxTuueckas padora Ne 6.
Pemenue sxcriepuMeHTaTbHBIX
3azad4 mo teMe "Pacrno3HaBanue
IJIACTMACC ¥ BOJIOKOH"

bubnuoreka
ILHOK https://myschool.edu.ru/

102

O06o00meHne U CUCTeMaTH3AIHS
U3y4EHHOI'0 MaTepuaia o Teme
"BbICOKOMOIEKYIISIpHBIE
coeuHeHus"

bubnuoreka
IIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBbIE

Ne Hara
Tema ypoka Konrtpoabnbie | IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHU s
padoThI padoThI pecypcnl
1 Atom. CocTaB aTOMHBIX s71ep. L Bubnmorexa
XuMHUeCcKU# 351eMeHT. M30Tonbl ITOK https://myschool.edu.ru/
5 CTpoeHHe JIIEKTPOHHBIX 000JI04Y€EK 1 Bubimorexa
ATOMOB, KBAHTOBBIE YHCIIA [OK https://myschool.edu.ru/
3 Krnaccudukanus XuMHIeCKUX 1 bubnuoreka
1eMeHTOB (S-, p-, d-, f-o1eMenTh) IIOK https://myschool.edu.ru/
4 PacripesiesieHne 371eKTPOHOB 10 i bubnuoreka
ATOMHEIM OpOHTATM IOK https://myschool.edu.ru/
DNeKTpOHHBIE KOHPUTYpaIUU bubnuorexa
5 aTOMOB 3JICMEHTOB B OCHOBHOM U 1 HOK https://myschool.edu.ru/
BO30YX/IEHHOM COCTOSTHUU
6 DJIEKTPOHHBIE KOH(PUTYpaIUK L brbsmorexa
HMOHOB. DJIEKTPOOTPULIATEILHOCTh ITOK https://myschool.edu.ru/
[Iepnonnueckuil 3aK0H 1 bubnuoreka
[Meproanveckas cucrema LIOK https://myschool.edu.ru/
7 XUMHUYECKUX d1eMeHToB /I, M. 1
MeneneeBa, CBsA3b C COBPEMEHHOMN
TEOpHUEN CTPOEHHS aTOMOB
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3aKOHOMEPHOCTU U3MEHEHUS
CBOWCTB XUMHUECKUX DIIEMEHTOB U

bubnuoreka
LTIOK https://myschool.edu.ru/

8 00pa3yeMbIX UMH MPOCTBIX H
CITO’KHBIX BEIIECTB 110 IPYIIIaM U
[epruoIamMm
9 CucremaTu3aius 1 06001eHNE BH6HHOTeK.a
SHAHII 110 TeMe IIOK https://myschool.edu.ru/
Byl XUMHUYECKOM CBSI3H. bubnmoreka
MexaHu3Mbl 00pa30BaHHUsI ITOK https://myschool.edu.ru/
10 KOBaJICHTHOU CBsi3U. Bomopoanast
CBA3b. MEeXMOJIEKYIISIPHBIC
B3aMMO/ICHCTBHS
BasneHTHOCTD ¥ BaJCHTHBIE bubnmoreka
1 BO3MOXHOCTH aTOMOB. CBSI3b IIOK https://myschool.edu.ru/
DIIEKTPOHHON CTPYKTYPBI MOJIEKYJT
C UX TEOMETPUYECKUM CTPOCHHEM
[peacraBieHus 0 KOMIUIEKCHBIX bubnmoreka
12 COCJIMHEHHSX: COCTAB U IHOK https://myschool.edu.ru/
HOMEHKJIaTypa
BeiecTBa MOJIEKYISPHOTO bubnmoreka
13 HEMOJICKYJISIPHOTO CTPOCHUS. THIIBI LIOK https://myschool.edu.ru/
KPHCTAJUTMIECKUX PEIIETOK U
CBOMCTBA BEIIECTB
[MoHsITHE O TUCTIEPCHBIX CHCTEMAX. bubnuoreka
14 [IpencraBiaeHne 0 KOJUIOUIHBIX IIOK https://myschool.edu.ru/

pacTBopax
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HctrHHBIE pacTBOpHI:
HACBIIICHHBIC U HCHACBILLCHHBIE,

bubnuoreka
LTIOK https://myschool.edu.ru/

15
pPacTBOPUMOCTb.
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUS Brbmorexa
KOHIICHTDAITHH PACTBOPOB IIOK https://myschool.edu.ru/
Pemenue 3aga4d ¢ HCIOJIB30BaHUEM bubnuoreka
17 ITOHATHH "MaccoBas 101 IHOK https://myschool.edu.ru/
pacTBOpEHHOTO BeriecTa',
"MoJIsIpHast KOHIICHTpaIus"
18 Krnaccudukanus 1 HOMEHKIATypa brbmorexa
HEOPTAHMUECKHX BEIIECTR IIOK https://myschool.edu.ru/
19 CucreMaru3anus 1 0000IIeHUE brbmorexa
SHAHH 110 TeMe IHOK https://myschool.edu.ru/
KonTponbHas padora no temam bubnmnoreka
"Crpoenue atoma. [lepuoamueckuii ITOK https://myschool.edu.ru/
3akoH U lleproanyeckas cucrema
20 XUMHYECKHUX 31eMeHTOB /JI. .

Menpneneesa", "Crpoenue
BemecTBa. MHOroo6pasue
BelecTs"
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Knaccugukanus Xxummuaeckux
peakuuil B HEOPraHUYECKON U

Bbubmnoreka
IIOK https://myschool.edu.ru/

21 OpPraHUYECKON XUMUU. 3aKOH
COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXpaHEHHsI ¥ IPEBPAIICHHSI
SHEPTUH IPU XMMUYECKUX PEaKIIUIX
TernoBbie 3P PEeKTH XUMHUECKUX bubnuorexa

22 peakiwmii. TepMoXuMHUYeCKHe IIOK https://myschool.edu.ru/
ypaBHEHHUSI
Beruncienus no ypaBHEHUSIM bubnmmorexa

23 XMUMHUYECKHX PEaKIni 1 LIOK https://myschool.edu.ru/
TEPMOXMMHUYECKUM yPaBHECHHUSIM
CKOpOCTh XMMUYECKOU peaKiuu, eé bubnmmorexa

24 3aBHCHUMOCTH OT Pa3jIHYHbIX OK https://myschool.edu.ru/
(daxTopos. Karanus u
KaTaJIn3aToOPbI

o5 ['oMOreHHbIE U TeTepOreHHbBIC E?I?ﬁfgilmyschool cduru/
peakuuu ; .edu.
IIpakTryeckas pabora Ne 1 o teme bubnuotexa

26 "BnusiHue pa3auyHbIX (aKTOPOB Ha LIOK https://myschool.edu.ru/
CKOPOCTb XUMUYECKON peaKinu"

97 ObpaTtumble U HEOOpaTUMBbIE bubnnorexa

pCaKknuu. XHUMHUYECKOE PaBHOBCCUC

IHOK https://myschool.edu.ru/
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[IpakTrueckas padota Ne 2 o Teme
"Bnusiaue pa3nn4HbIX (JaKTOPOB Ha

bubnuoreka
LTIOK https://myschool.edu.ru/

28 MOJIO)KEHUE XUMUYECKOTO
paBHOBeCHS"
DNEeKTPONUTHYECKAs JUCCOLIUALIMSL. bubnmoreka

29 CuJibHBIC U C1a0bIe AJICKTPOJIUTHIL. LIOK https://myschool.edu.ru/
Crenensb 1ucconuanuu
Honnoe npousBeieHUE BOJIBI. bubnmnoreka

30 Cpena BOAHBIX PaCTBOPOB. IHOK https://myschool.edu.ru/
Bonopoansiii moka3zarens (pH)
pacTtBopa
I'maponus coneit. Peakiuu, Bubinnoreka

31 MPOTEKAIOIINE B paCTBOPax LIOK https://myschool.edu.ru/
JEKTPOJIUTOB
IIpakTryeckas padora Ne 3 mo teme bubnuotexa

32 "XUMHUYECKUE PEaKIuK B IHOK https://myschool.edu.ru/
pacTBopax 3JIEKTPOJIUTOB"
OKHCIUTENBHO- bubnuorexa

33 BOCCTAHOBUTEIIbHBIC PEAKIINH. IIOK https://myschool.edu.ru/
Baxwnerinme okucauTenu u
BOCCTAHOBHUTEITH

34 MeTo/1 37IeKTPOHHOTO (3JICKTOHHO- BH6HHOTeK_a
HOHHOTO) Gaanca IHOK https://myschool.edu.ru/
Onex bubnmnoreka

35 TPOJIU3 PACTBOPOB U

paciiiaBoB BCUICCTB

IHOK https://myschool.edu.ru/
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Bubianoreka

36 Pemrenue 3aJlav pa3/IN4YHbIX TUIIOB HOK https//mvschooleduru/
bubnuoreka
37 Pemenue 3aa4 pa3JIM4YHbIX TUIIOB HOK https://mvschool.edulru/
Cucremaru3zanus 1 0000IICHHE bubnuorexa
38 3HaHHH 110 TeMe "XUMUYCCKUE LTIOK https://myschool.edu.ru/
peakuu"
39 KoHntposbHas pabora mo Teme brbmorexa
"X HMHYECKHE peaKiH” LIOK https://myschool.edu.ru/
ITonoxxeHrne HEMETAIIOB B bubnuorexa
[epuomuueckoii cucteme ITOK https://myschool.edu.ru/
40 XUMHUYECKUX dieMeHToR /I, M.
MeHeneeBa 1 0COOEHHOCTH
CTpOEHHUsI UX aTOMOB. Pu3znueckue
CBOMCTBAa HEMETAJIJIOB
AnIOTpONHS HEMETAILIIOB (Ha bubnuorexa
41 pUMepe KUCIIOPO/Ia, Cephl, ITOK https://myschool.edu.ru/
docdopa u yraepona)
42 Bosopoa: nonydenue, GU3NIecKye bubmiorexa
Y XMMHYECKHE CBOMCTBA. ['mapuabl IIOK https://myschool.edu.ru/
["asiorensl: Hax0XJIeHHUE B IPUPOJIE, bubnuoreka
43 CHocoObI MOMy4YeHUs, PU3nIecKue IHOK https://myschool.edu.ru/

U XUMHYECKHE CBOWCTBA
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lNanorenoBonoponasl. Baxxunenmue

Bubianoreka

44 KHCJIOPOJICO/ICPIKAIIIE COSTUHCHUS LIOK https://myschool.edu.ru/
raJIOTeHOB
JlabGopaTopHbIie 1 IPOMBIIIIICHHBIC bubnmoreka
45 CIIOCOOBI TOTYYEHHUS TaIOr€HOB. LIOK https://myschool.edu.ru/
[TpuMeHeHHe TaOTeHOB U X
COETUHEHUN
[TpakTruyeckas padora Ne 4. bubmmoteka
46 Perienue sxcniepuMeHTaIbHBIX ITOK https://myschool.edu.ru/
3azad4 mo reMme "l"anoreusr"”
Kucnopon: mabopatopHbie u bubmmoteka
MIPOMBIILICHHBIE CITOCOOBI ITOK https://myschool.edu.ru/
47 MOJTy4YeHHUsI, PU3NIECKUE U
XUMHUYeCKue cBoMcTBa. O30H.
[TpuMeHeHHe KUCIIOpoia U 030HA
bubnuorexa
48 OKcHIBI ¥ IEPOKCHIBI ITOK https://myschool.edu.ru/
bubnuorexa
49 Pemrenune 3a1ay pa3inyHbIX TUIIOB LOK https://myschool.edu.ru/
Cepa: HaXOXJICHHE B TIPUPOJIE, bubnmoteka
50 CIOCOOBI TIOYYEeHHUS, PU3UIECKUE IMOK https://myschool.edu.ru/
Y XUMHUYECKUE CBONCTBA
bubnuoteka
51 CepoBoaopo/, cynbpuabl

IIOK https://myschool.edu.ru/
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Kucnopoaconep:xarue

Bubianoreka

52 coenuHeHus cepbl. OcOOEHHOCTH LIOK https://myschool.edu.ru/
CBOMCTB CEPHOM KUCIOTHI
[TpakTrueckas padota Ne 5. bubnmoreka

53 Perrenue sKCrepuMEHTAIBHBIX LIOK https://myschool.edu.ru/
3anau o teme "Cepa u eé
coequHeHus"
A30T: HaXOXJIEHHE B IPUPOJIC, bubmuoteka

54 CIIOCOOBI OTY4EHHS, PU3HYECKHE LIOK https://myschool.edu.ru/
Y XUMHUYECKUE CBOMCTBA. AMMHAK,
HUTPHUIBI
Kucnopoaconepxkaiue bubmuoteka

55 coenurHeHns azora. OcoOOEHHOCTH IHOK https://myschool.edu.ru/
CBOMCTB a30THOM KHUCIIOTBI

56 [IpumeHeHne azoTa u ero BH6HHOTeK_a
coeiMHeHUH. A30THbIE y100peHUs LIOK https://myschool.edu.ru/
®dochop: HaxOXKIEHHUE B IPUPOJE, bubnmnoreka

57 CIOCOOBI MONyYeHHS, (PU3HUECKUE ITOK https://myschool.edu.ru/
U XUMHUYecKue cBoicTBa. Dochuapt
u pochuH
Oxcunsl hocdopa, bubnmnoreka

58 bochopconepxkaliue KUCIOTHI. LIOK https://myschool.edu.ru/
Comu dochopHOt KUCTOTHI
ITpumenenue pochopa u ero bubnuotexa

59 coeaunenuit. dochopHbie IHOK https://myschool.edu.ru/

ynoopeHus



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

[TpakTrueckas padota Ne 6.
Pemenne skciepuMeHTAIBHBIX

bubnuoreka
LTIOK https://myschool.edu.ru/

60 3ajad o teme "A3ot u pocdop u
ux coequuenus”
VYriepos: HaxoXKJIeHUE B PUPOJIC, bubnuoreka

61 AJUTIOTPOITHBIC MOIU(DUKAIIH; IHOK https://myschool.edu.ru/
(bu3HUeCKre U XUMUIECKHE
CBOWCTBA, IPUMEHECHUE
Oxcun yrinepona(Il), oxeup Bubinnoreka

62 yriepona(IV), yronpHas kuciora u LIOK https://myschool.edu.ru/
e€ coum

bubnuoreka

63 Pemenue 3a1au pa3aMyHbIX THIIOB HOK https://myschool.edu.ru/
KpeMmuuii: HaxoxJIeHUE B PUPOJIE, bubnuoreka

64 CIOCOOBI OJTYYCHUs, PU3UUCCKUE ITOK https://myschool.edu.ru/
1 XUMHYECKHE CBOMCTBA

65 Orcun ipemrma(IV), kpentitena Elgljzl:\::rf;;mvschool edu.ru/
KHCIIOTa, CUIIUKATHI : e
[TpuMeHeHHe KPEMHUS U €T0 bubaunoreka

66 coeguuennii. CTeko, ero IHOK https://myschool.edu.ru/
MOJIyYeHUE, BH/IBI CTEKIIA

bubnuoreka
67 Perrenue 3a1a4 pa3IudHbIX THITOB

IHOK https://myschool.edu.ru/
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Cucremaruzanus 1 00001eHne

Bubianoreka

68 .
sHanmii o Teme "Hemetammm:" IIOK https://myschool.edu.ru/
69 KoHnTponbHas paboTa 1o TeMe Bubmiorexa
"Hemeramis" LIOK https://myschool.edu.ru/
20 AHanu3 pe3yabTaToB KOHTPOJIbHON bubmiorexa
PAGOTBI, KOPPEKIIHS OMIHGOK HOK https://myschool.edu.ru/
IlonoxeHne MeTajaoB B bubnuoreka
[Teproauyeckoii cucteme IHOK https://myschool.edu.ru/
XUMHYECKHX DJIEMEHTOB.
71
OcobeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK AaTOMOB
METaJIJIOB
OO6mume pusznueckre cBOWCTBa bubmnoreka
72 MeTaiioB. [IpuMeHeHre MeTauioB LIOK https://myschool.edu.ru/
B OBITY U TEXHUKE
23 Crinassl MeTamoB. Kopposus bubmiorexa
METAIITOB IHOK https://myschool.edu.ru/
bubnuoreka
74 Pernienue 3aa4 pa3uvHbIX THITOB 1IOK https://myschool.edu.ru/
DIEKTPOXUMHUECKUI PsijT bubnuoreka
75 HanpspKeHUH MeTayuioB. O0mue IHOK https://myschool.edu.ru/

CITIOCOOBI MMOJIy4YCHH A MCTAJIJIOB
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76

OO01mas xapakTepuCTUKA METAIIJIOB
|A-rpynmsl [Tepuoanyaeckoii
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Harpuii u xanuii: nojsydeHue,
¢busnvecKre 1 XUMHUECKUE
CBOWCTBa, MPUMEHEHHUE IMPOCTHIX
BEILIECTB U UX COCAUHECHHI

bubnuoreka
IIOK https://myschool.edu.ru/

77

OO01mmas xapakTepuCTUKA METAIIJIOB
[lA-rpynmst [lepuoanueckoit
CHCTEMBI XHUMHUYECKHUX 3JIEMEHTOB.
Marnuii u KanplUuii: MOIy4YeHueE,
(hU3UYECKHE U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE TTPOCTHIX
BCIIIECTB U X COCIMHCHUMN

bubnuoreka
IIOK https://myschool.edu.ru/

78

JKécTKoCTh BOJIBI U CIIOCOOEI €€
yCTpaHEHUS

bubnuoreka
IHOK https://myschool.edu.ru/

79

AOMMHUI: IOJy4EHHUE,
¢bu3nuecKkre 1 XUMHUYECKHe
CBOMCTBA, IPUMEHEHUE

bubnmoreka
IHOK https://myschool.edu.ru/

80

AMpoTepHbIe CBOIICTBa OKCHIA U
TUAPOKCH/IA ATFOMHAHHS,
TUAPOKCOKOMINUIEKCHI aJlFOMUHMS,
WX IPUMECHEHUE

bubmnoreka
IHOK https://myschool.edu.ru/

81

Pemenne 3aaa4 pa3JIMYHbIX TUIIOB

bubmmoreka
IHOK https://myschool.edu.ru/
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[IpakTuyeckas pabora Ne 7.
Pemenne sxcriepuMeHTaIbHBIX

bubnuoreka
LTIOK https://myschool.edu.ru/

82 "
3a7a4 1o TeMe "MeTalibl TJIaBHbIX
noarpymnm"
OO01mas XxapakTepruCcTUKa METAJIOB bubnmoreka

83 mo6ouHbIX moarpymi (Bb-rpyrm) IHOK https://myschool.edu.ru/
[Tepuonuueckoit cuCTEMBI
XHMHYECKHUX DJICMEHTOB
DOU3nIeCKre U XUMHUYECKHUE bubnuorexa

84 CBOWCTBA XpOMa U €ro COCIUHEHHIA, IIOK https://myschool.edu.ru/
WX TIPUMCHEHHUE
Baxueiime coequHeHUs bubnuorexa

85 Mmapranna. [lepmaHranat kaums, ITOK https://myschool.edu.ru/
€ro OKHCJIUTEIbHBIC CBOMCTBA
du3nYECKUe U XUMHUYECKUE bubnuoreka

86 CBOWCTBA JKeJe3a u €ro IHOK https://myschool.edu.ru/
coenuHenuil. [lonyuenue u
MIPUMEHEHHUE CIIJIaBOB XKelle3a
DOU3NIECKUE U XUMHIECKHUE bubnmmoreka

87 CBOMCTBA MEIH U €€ COCTUHCHUH, 1HOK
X IPHMEHCHHE https://myschool.edu.ru/
DOuU3nIeCcKre U XUMHUYECKHUE bubnmmoreka

88 CBOICTBA ITUHKA U €r0 COEJUHEHU, HOK

HUX IPUMCHCHHUC.
FI/IJIPOKCOKOMHJ'I@KCI)I OUHKa

https://myschool.edu.ru/
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[TpakTuyeckas pabora Ne 8. bubnuoteka
89 Pemenne sxkcriepuMeHTaNbHBIX [HOK
3a71a4 110 Teme "MeTrasuibl https://myschool.edu.ru/
MOOOYHBIX oArpymm"”
Bubnnoreka
90 Pemenue 3a1au pa3aMyHbIX THIIOB LIOK
https://myschool.edu.ru/
O00011IeHIE U CUCTEMATU3AIUS Bbubianoreka
91 M3Y4YEHHOI'0 MaTepuaiia o Teme HOK
"Meramisr" https://myschool.edu.ru/
92 Kontposnbnas pabora o teme BHO6HHOTeKa
K
"MeTtamibr" I
https://myschool.edu.ru/
03 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN Bubimorexa
paboThI, KOPPEKIIUS OIINOOK ﬁg}; imyschool.edu.ru/
Posne xumMuu B o0ecieueHnn bubnuoreka
94 YCTOWYUBOIO pa3BUTHUSA HOK
yeoBeuecTBa. [IoHsATHE O HAYYHBIX https://myschool.edu.ru/
METOJaX MUCCIIENOBAHMS BEIIECTB
HayuHble npUHIIUIIBI OpraHU3auu bubmmorexa
95 [HOK

XUMHYECKOTO IMTPONU3BOJACTBA.

https://myschool.edu.ru/

[IpomblinieHHbIE CIOCOOBI
MOJTyYeHU s BaXKHEHIIINX BEIIECTB
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XUMHYECKOe 3arpsi3sHEHUE bubnuorexa
96 OKpY>KaloIlel Cpeibl U €ro 1 HOK
MOCJIEACTBUS https://myschool.edu.ru/
97 XUMUSA 1 3I0pPOBbE YEJIOBEKA. 1 EI/IOflezI/IOTeKa
Jlexapereeriible cpenctsa https://myschool.edu.ru/
Xumus nuiy. Pojis XumMuu B bubnuoreka
98 o0ecrieueHny MMUIIEBON 1 1HOK
6e30MacHOCTH https://myschool.edu.ru/
99 Kocmernueckue u naphromepHbie 1 Brbmiorexa
cpeacTBa. beiToBas Xxumus HOK
https://myschool.edu.ru/
XUMUS B CTPOUTEIIbCTBE. bubnuoreka
100 Bakueiiime cTpouTeIIbHbIC U 1 HOK
KOHCTPYKLIMOHHBIE MATEPHAIBL https://myschool.edu.ru/
XUMHUS B CEJIBCKOM XO3SICTBE. bubnuoreka
101 Oprannueckue 1 MUHEPAJIbHbBIE 1 HOK
yI06perHus https://myschool.edu.ru/
Cucremarusanus 1 o0001eHue bubnmoreka
102 3HAHUH 10 TEME 1 LHOK
https://myschool.edu.ru/
OBHIEE KOJIMYECTBO YACOB 102

I[TOITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUEOBPA3OBATEJIbHOI'O ITPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Epemun B.B., Ky3smenko H.E., Tepenun B.U., Ipo3nos A.A., Jlynun B.B./mox pen. Jlynuna B.B. Xumus (yrioyOneHHbII
yposenb). 10 kmacc. - M,:JIpocda, 2022

METOAUYECKHUE MATEPHUAJIbI JISA YUUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmethimiya_type-metodicheskoe-posobie/

NUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbl CETUUHTEPHET
bubaunoreka ITOK https://myschool.edu.ru/butdnnoreka IIOK https://m.edsoo.ru
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