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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma o XMMHHM Ha YpOBHE cpellHero oOuiero oOpa3oBaHMs pa3paboTaHa Ha OocHOBe DenepalbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit ®enepainuuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHHS (enepanbHOU
oOpa3oBaTenbHOU Mporpammel cpeaHero obuiero odpazoanus(P@OIT COO), npencraBieHHbIX B DenepaqbHOM rOCy1apCTBEHHOM
obpazoBarenbHoM cTannapre COO, c¢ yuérom Konnenmum mnpenogaBanusi ydeOHOro mpeamera «XuMHs» B 00pa30BaTElIbHBIX
opranmuzanusax Poccuiickoit ®enepanuu, peaM3yloOIIMX OCHOBHBbIE 00pa3oBaTEIbHBIE MPOrPAMMBbI, U OCHOBHBIX IOJOKEHHUI
«Crparerumn pa3Butus BocnuTaHus B Poccuiickoii denepanuu Ha nepuos 10 2025 roma» (Pacnopsoxkenue [IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHS Ha YpOBHE YINIYOJIEHHOTO M3y4EHHUs 3aHMMAET BAXKHOE MECTO B CHUCTEME ECTECTBEHHO-HAy4YHOIo 0Opa3oBaHMs
yuammxcs 10-11 xmaccoB. M3yuenue mpenmMera, peaian3yeMoe B YCIOBUAX TU((EpPeHIUPOBAHHOTO, MPO(UIBHOIO 00Yy4YeHMUs,
MpU3BaHO oOecreyuTh 001e00pa30BATENbHYI0 U OOLIEKYJIbTYPHYIO IOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOAMMYIO MJIs
ajanTauu X K ObICTPO MEHSIOLIUMMCS YCIOBUSIM KU3HU B COLMYME, a TaKKe JJI1 IPOJOJDKEHUS OOY4YeHMsI B OpraHM3alMsIX
po¢eCCUOHANBHOI0 00pa30BaHMsl, B KOTOPHIX XUMHUSI SIBJISIETCS OJJHOW W3 MPUOPUTETHBIX AUCLUILINH.

B nporpamme mno XuMHMM Ha3Hau€HHE MpeAMeTa «XUMHUS» MOAy4aeT MHOAPOOHYIO HHTEPIPETALUI0 B COOTBETCTBUU C
ocHoBonosyaratomuMu  noioxeHussiMu GI'OC COO o B3auMOOOYCIIOBJIEHHOCTH II€JIed, COAEpX aHUs, Pe3yJbTaToB OOy4YEHUS U
TpeOOBaHUN K YPOBHIO MOATOTOBKU BBIMYCKHUKOB. CBUIETEICTBOM TOMY SIBIISIFOTCSL CJIEAYIOIIME BBINOJIHAEMbIE MPOrpaMMOM 110
XUMHH (PYHKITUU:

UH(OPMAIIMOHHO-METO/IMYECKAsl, pealu3alnsl KOTOpoil oOecrneurBaeT MOJydeHHUE MPEJCTABICHUS O LENSAX, COJEpPKaHUM, OOIIeH
CTpaTeruu oOy4eHus1, BOCIIUTAHUS U Pa3BUTHS 00YJAIOIIUXCS CPEACTBAMHU MPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO Mpoduis;

OpraHU3alMOHHO-TUIAHUPYIOIIAsA, KOTOPAasl IPEAYyCMAaTPUBAET OIPEAEICHUE: IPUHLUIIOB CTPYKTYPUPOBAHUS U IIOCIIEN0BATEIBHOCTH
U3yuyeHuss y4eOHOro marepuana, KOJIWYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHUK; MOAXOAOB K (HOPMHUPOBAHUIO
COJIEP)KATENIbHOM OCHOBBI KOHTPOJISI M OLIEHKM 00pa3oBaTeNbHBIX JOCTHKEHUN OOy4YaloIIMXCS B paMKax MTOrOBOM aTTECTallud B
(opMe eAMHOro rocy1IapCTBEHHOr 0 HK3aMeHa M0 XUMUHU.

[Iporpamma aJis yriyOaEHHOTO U3YyUYECHUS] XUMUU:



YCTaHABJIMBAEeT WHBAPHMAHTHOE IPEAMETHOE COAEpKaHHE, O0Os3aTeNbHOE JUIl H3YYEHHsS B paMKax OTIENbHBIX Mpoduiei,
Mpe1yCMaTPUBAET paclpeesICHHE U CTPYKTYPUPOBAHUE €T0 10 KJIaccaM, OCHOBHBIM COZEpPKaTEIbHBIM JIMHUSM/pa3eliaM Kypca;
na€T MpUMEpPHOE pacipesiesieHue y4eOHOro BpeMEHHU, PEKOMEHIYEMOTro ISl U3y4€HUs OTJENIbHbBIX TEM;

npeuiaraeT IMPUMEPHYIO MOCJIEI0BaTeIbHOCTh HM3YYEHHs Y4YyeOHOro Marepuaiga ¢ Y4€TOM JIOTMKM IOCTPOCHHUS Kypca,
BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBSI3EH;

TaET METOAMYECKYI0 WHTEpPIpETAIMIoO IeJied W 3ajad HU3y4YeHUs MpeaMeTa Ha YriayOJEéHHOM YpOBHE C YYETOM COBPEMEHHBIX
MIPUOPUTETOB B CHCTEME CPEIHEro o0IIero oOpa3oBaHUs, COACPKATEILHON XapaKTePUCTUKHU TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHOM MPOrpaMMbl CpeTHEr0 0011er0 00pa3oBaHusl (JJUYHOCTHBIX, METANPEAMETHBIX, TPEIMETHBIX), a TAKKE C
y4€TOM OCHOBHBIX BHJIOB YU€OHO-TI03HABATENbHBIX JEHCTBUN 00yJaronierocs o OCBOCHUIO COJIEPKaHUsI PeMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOTrpamMMe MO XUMHUHU MPEeTyCMOTPEeHa MPEEeMCTBEHHOCTh ¢ 00y4YE€HHEM XHMMHH Ha YpOBHE
OCHOBHOro 00IIero o0pa3oBaHus. 3a NpelelaMyd YCTaHOBJIEHHOM MpOrpaMMOM 1O XuUMUHM 00s3aTeabHONM (MHBApUAHTHOMN)
COCTaBIIIOIICH co/epKaHud Y4eOHOro mpeaMera «XUMHUs» OCTAaETCs BO3MOXHOCTh BbIOOpa €ro BapHATHBHOM COCTAaBISIOLIEH,
KOTOpasi JOJIKHA OMPEAEISITHCS B COOTBETCTBUU C HAPaBI€HUEM KOHKPETHOTO POt 00ydeHus.

B cootBerctBUU ¢ KoHuentyainbHbIMU mojoxkeHusMH DPI'OC COO o HazHauyeHUHM MPEIMETOB 0A30BOTO M YrIyOJEHHOTO
ypoBHeH B cucteme audepeHmpoBaHHOT0 00y4eHus: Ha YPOBHE CPETHETO OOIIero o0pa3oBaHus XUMUS Ha YPOBHE YIITyOJIEHHOTO
M3Yy4YCHUS HAMpaBJICH HA PEATU3AIMIO MPEEMCTBEHHOCTH € TIOCTEAYIOIINM JTAIlloM MOJIYYSHHUSI XUMUYECKOT0 00pa3oBaHusl B paMKax
U3Y4YEHUs CICIHATbHBIX €CTECTBEHHO-HAYYHBIX U XUMUYECKUX JUCIIUIUIMH B By3aX M OpraHuU3alysiax CpeHero npodheccuoHaIbHOTO
oOpaszoBaHus. B 3Toil CBsI3M M3yueHHE MpeaMera «XUMHUs OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO Ha PACIIMPEHUE U YriyOJieHUe
TEOPETUYECKON W TPAKTUYCCKOW IMOATOTOBKHA OOYYArOIIUXCS, BBHIOPABIINX OMPEACICHHBIH TMPO(UIhr OOYYCHHS, B TOM YHCIE C
MEePCIEKTUBOM MOCIIEYIONIETO MOTYyYeHHS XUMHUYECKOro 00pa3oBaHus B opraHu3aIusax npodeccuoHanpbHoro odpazopanus. Hapsay
¢ atuM, B cBere TpeboBanuit ®I'OC COO k miuaHupyeMbIM pe3yibTaTaM OCBOEHUs (enepaibHONM 00pa30oBaTeIbHOU MPOTrpaMMBbl
cpemHero oOmero oOpa3oBaHUS HW3YYCHHE TpeaMeTa «XUMHUsS» OPHUECHTHPOBAHO TAaKXKE HA pEIICHHWE 3a/1ad BOCIHUTAHHUSA U
COIIMAJTILHOTO Pa3BUTHS OOYYANOIIMXCSA, HAa (POPMHUpOBAHWE Yy HUX OOIICHHTEIUICKTYAIbHBIX YMEHHM, YMEHUW palliOHATN3AINH
y4e0HOT0 Tpy/aa U 0000IIEHHBIX CIIOCOOOB IEITEILHOCTH, UMEIOITUX MEX AUCITUTUTMHAPHBIN, HAMIPEIMETHBINA XapakKTep.



CocTaBiOUIMMH TIpeAMeTa «XUMHUS» Ha YPOBHE YIIIYyOJIEHHOTO U3YUEHHMS SBISIIOTCA YINIYOJIEHHBIE Kypchl — «OpraHudeckas
xumus» 1 «O0mas 1 Heopranudeckas xumusi». [Ipu onpeneneHun moaXoA0B K OTOOPY M CTPYKTYPHOM OpraHM3alliyd COJEp KaHU s
ATUX KypCOB B IIporpamMme Mo XuMuu 3a 0CHOBY puHATHI nosioxkeHrus GI'OC COO o paznuyusix 6a30BOro v yriiyos€HHOTO YpOBHEH
U3Yy4YEHUs TIPEIMETA.

OcHOBy cojnepxkanusi KypcoB «Opranunyeckas xumus» M «OOIIas ¥ HeopraHudeckass XUMHsD» COCTABISIET COBOKYITHOCTb
NPEIMETHBIX 3HAHUW W YMEHMH, OTHOCAIIMXCA K O0a30BOMY YpPOBHIO HM3yd€HHUs IpenMera. JTa CUCTeMa 3HAaHUM MOoy4aer
OIpeIeIEHHOE TEOPETUUECKOE JIONOIHEHNE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYILECTBEHHO OOJIBLIMI 00BEM (PaKTOIOrMUECKOIO
Matepuana. Tak, Ha yriyOJEHHOM YpOBHE M3YUEHHs MpeaMmeTa obOecriedeHa BO3MOXKHOCTh 3HAYUTENIBHOTO YBEJIWYEHHS 00BEMa
3HAaHUW O XUMUYECKHX JIEMEHTAaX U CBOMCTBAX UX COCAMHEHUN Ha OCHOBE PACIIMPEHHS U YTIyOJeHUs MPEICTaBICHUNH O CTPOCHUU
BELIECTBA, XUMUYECKOU CBSI3U U 3aKOHOMEPHOCTSX IPOTEKAHUS PEaKLIUM, paCCMaTPUBAEMBIX ¢ TOUKH 3PEHUSI XUMHUECKON KUHETUKA
U TepMoAauHamuku. M3ydeHue nepuogumyeckoro 3akoHa M Ilepuoanuyeckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB Oaszupyercs Ha
COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX IPEJCTABICHUSAX O CTPOCHHUM aromMa. XUMHUYECKas CBSI3b OOBSCHSETCS C TOYKH 3PEHHS
HHEPreTUYECKUX MU3MEHEHUH MpHU €€ 00pa30BaHUM U Pa3pyLIEHUH, a TAKXKE C TOUKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. 3yuenue
TUIIOB peaKkUil JONoJHseTCs (POPMUPOBAHUEM MPEACTABICHUN 00 3JIEKTPOXMMHMUYECKHUX Mpoleccax M 3JEKTPOJIM3E PacIuiaBOB U
pacTBOpPOB BelIECTB. B Kypce opraHnyeckoil XuMUU MpPU PaCCMOTPEHUH PEAKIIMOHHOW CIIOCOOHOCTU COEAMHEHUH ynelnsercs ocoboe
BHHUMAaHME BOIIPOcaM 00 3JIEKTPOHHBIX 3¢ (heKTax, 0 B3AUMHOM BIIMSIHUHU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHii.

Oco0oe 3HaueHHUEe UMEET TO, YTO Ha COJIEPKaHUE KYPCOB XUMHUU YriayOIEHHOTO YPOBHS U3YyUYEHUS JIJISl KJIIACCOB OIPENEIIEHHOTO
npoduns (rJaBHBIM 00pa3oM Ha HMX CTPYKTYPY M XapakTep AOIMOJHEHMM K oOuIell cucreMe MpeIMETHBIX 3HAHUM) OKa3bIBAIOT
BJIIMSIHUE CMEXHBIC MpeaMeThl. Tak, Hampumep, B COAEP)KaHUU MpeaMeTa IS KJIACCOB XMUMHUKO-(DM3UYECKOro MpoQuiisi OOJbIIoe
3HaueHUEe OyIyT UMETh JIEMEHThl yueOHOro MaTepuaa 1o oouei xumuu. [lpu u3yyenuu npeaMera B JaHHOM Cly4dae akieHT OyaeT
clenaH Ha OOIIHOCTh METOJOB MO3HAHUsS, OONIHOCTH 3aKOHOB M TEOpUM B XUMHU U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAs TEOpus
(MonexynsipHasi Teopus B (PU3UKE), 3aKOHBI COXPAHEHUSI MacChl M SHEPTUH, 3aKOHBI TEPMOJIMHAMUKH, AJIEKTPOIN3a, IPEICTABIECHUS O
CTPOEHHUU BELIECTB U APYToO€.



B 10 ke BpeMs B cOAep:KaHUM MPEeAMETA IS KJIIACCOB XMMHUKO-0MOJIOTMYECKOro Mpo@uiist O0NbIINKA yAEeIbHBIA BEC Oy/IET UMETh
OopraHvueckas XxuMus. B 3ToMm ciaydae mpenocTaBisieTcsl BO3MOXKHOCTh Il 00jee 0OCTOATENBbHOrO PacCMOTPEHHS] XMMUYECKOU
OpraHu3aluy KJIETKH KaK OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOM BXOMST, K MIPUMEPY, TaKUE CTPYKTYpHbIE KOMIIOHEHTHI, KaK
JUMHIBI, OETIKHU, YIIIEBOAbI, HYKIEHHOBBIE KUCIOTHI U ipyrue. IIpu 3ToM 3HaHus O cocTaBe U CBOMCTBAX MPEACTaBUTENECH OCHOBHBIX
KJIACCOB OPraHMYECKUX BEILECTB CIY>KAT OCHOBOMW JIJIsl U3YUEHHUsI CYITHOCTHU MPOLIECCOB (POTOCUHTE3A, AbIXaHUS, TUIIIEBAPECHHUS.

B mnane ¢opMupoBaHHus OCHOB HaydHOTO MHUPOBO33PEHHS, OCBOCHHS OOIIEHAYYHbIX METOJOB TO3HAHHUA U OIbITA
OPAaKTUYECKOr0 TPUMEHEHMs] HaydyHbIX 3HAHUN M3ydeHHE npeaMera «XUMUS» Ha YIIIYyOJIEHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SIX C y4EOHBIMU MpeaMeTaMH, BXOASIIMMU B COCTaB IMpeIMETHhIX oOjactelt «EcTecTBEeHHO-Hay4YHBIE
npeaMeTb», «MatemaTuka 1 HHpopMaTuka» U «PycCcKkuil SI3bIK U JINTEpaTypay.

[Tpu n3yuenun ydaeOHOro mpeameTa « XUMUs» Ha yriayOoJI€HHOM ypOBHE TakXKe, KaKk Ha YPOBHE OCHOBHOTO M CPEIHEr0 OOIIETO
oOpa3oBaHusl (Ha 0a30BOM YpOBHE), 3aJlayeil MEPBOCTENEHHOW 3HAYMMOCTU SIBISETCS (POPMHPOBAHHME OCHOB HAyKHM XUMHUU KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUECKON AESITETbHOCTH YEJIOBEKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPHI.
Pemienue 31oii 3aaun Ha yriyOJaEHHOM ypOBHE U3Y4EHUS IIPEAMETa MPEANoaraeT pealn3aluio Takux 1esnei, Kak:

(opMupoBaHUE PEJCTABICHUNA: O MaTepUAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUIN MPUPOJBI, O MECTE
XUMHUU B CHUCTEME ECTECTBEHHBIX HAyK M €€ Beaylled pojii B 00€CleYEeHUH YCTOWYMBOIO Pa3BUTHUS UYEJIOBEUYECTBA: B PEUICHUU
po0JIEM 3KOJIOTUYECKON, YHEPreTUYECKOM U MUIIEBON O€30MaCHOCTH, B pa3BUTUN MEIULIMHBI, CO3JaHUH HOBBIX MaT€pHaJIOB, HOBBIX
MCTOYHUKOB YHEPTHH, B 00ECIIEUEHNHN PALIMOHATILHOTO MPUPOAOIIOIBF30BaHUA, B (POPMUPOBAHUH MUPOBO33PEHHS U OOIIEH KYIbTYPHhI
YeJIOBEKa, a TAKXKE KOJIOTHYECKH 0OOOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY 3/10POBbIO U IIPUPOIHOM CpEE;

OCBOCHUE CHUCTEMBl 3HAaHMH, JIeKAMX B OCHOBE XUMHMYECKOM COCTABIAIOIICH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA:
(yHITaMEHTANIbHBIX MOHATH, 32aKOHOB U TEOPUN XUMHUHU, COBPEMEHHBIX MPEACTABICHU O CTPOCHUH BEIIECTBA HA Pa3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJEKYJISPHOM, HAAMOJIEKYJSIPHOM, O TEPMOJMHAMUYECKHUX M KHUHETUYECKHX 3aKOHOMEPHOCTSX IPOTEKAHUS
XUMHUYECKUX PEaKIMi, O XMMHUYECKOM pPABHOBECHH, PACTBOPAX M AUCIEPCHBIX CHCTEMax, 00 OOUIMX HayuyHbIX MPUHIUIAX
XUMHYECKOT0 IIPOU3BOJCTBA;



(opMupoBaHUE y O0Y4YaIOMIKUXCA OCO3HAHHOTO MOHUMAaHUS BOCTPEOOBAHHOCTH CUCTEMHBIX XUMHYECKUX 3HAHMU JJIs1 OOBSICHEHUS
KJIFOUEBBIX UJIEW U MPOOJIEM COBPEMEHHOW XUMUU, I OOBSICHEHUS U IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO -HAYYHYIO
OPUPOY; TPAMOTHOT'O PEIICHUs MPOOJIEM, CBSI3aHHBIX C XMMHEH, TPOrHO3MPOBAHNUs, aHAJIM3a U OLEHKU C MO3UILU I SKOJIOIMYECKOi
0€e301acHOCTH TOCHEACTBUN OBITOBOM M MPOM3BOACTBEHHOH NEATEIbHOCTH YENIOBEKa, CBSI3aHHOMW C XMMHUYECKUM IPOU3BOCTBOM,
UCIOJIb30BAaHUEM U MepepabOTKON BELIECTB;

yrayOiaeHue MpeCTaBIeHU 0 HayYHbIX METOJIaX MO3HAHUs, HEOOXOAUMBIX AJiA MPUOOPETEHUs YMEHUW OpPUEHTUPOBATHCS B MUPE
BEIIECTB U OOBACHEHUS XMMHUYECKUX SIBJICHHI, UMEIOUIMX MECTO B MPHUPOJE, B MPAKTHUECKOH NEATEIbHOCTH U TOBCEIHEBHOU
KU3HU.

B muane peanuzanuu mepBOOUYEpEHBIX BOCIUTATEIBHBIX W Pa3BUBAIOMIMX (YHKIMI ILIETOCTHOW CHUCTEMBI CPEAHEro OOIIero
oOpa3oBaHUs MpPU U3YYECHHUH TpeaMeTa «XUMHs» Ha YriayOJEHHOM ypOBHE OCOOYIO aKTyaJlbHOCTb MPUOOPETAIOT Takue LU U
3aJ1a4y, KaK:

BOCIIMUTaHUE YOSKAEHHOCTH B MO3HABAEMOCTH SIBJIICHUI MPHUPOJIbI, YBAXKEHUS K IPOIIECCY TBOPYECTBA B 00JACTH TCOPETHUECCKUX U
NPHUKJIATHBIX HUCCIICAOBAHUNA B XMMHH, (OPMHUPOBAHHE MHPOBO33PCHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BHTHS
HayKH,

pa3BUTHE MOTHBAIMK K OOYYCHWIO W ITO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO W CaMOBOCIIHTAHWUIO HA OCHOBE YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE IO3HABATCIIBHBIX HMHTEPECOB, MHTCIUICKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH oOydaromuxcs, GOPMUPOBAHUE Y HHUX
CO3HATEJHHOI'O0 OTHOIIECHHUS K CaMOOOpPa30BaHHIO M HENPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIEIIHON MpodecCHOHATbHON 1
OOIIIECTBEHHOM JISATEIILHOCTH, OTBETCTBEHHOI'O OTHOIIICHHUS K CBOEMY 3JIOPOBBIO U IMOTPEOHOCTH B 37JOPOBOM 00pa3e JKHU3HH;
(bopMHUpOBaHHE YMEHUI W HABBIKOB Pa3yMHOrO MPUPOIOIOIb30BAHUS, PA3BUTHE YKOJIOIHUECKON KYJIbTYpPhI, MPHOOPETEHNE OIbITa
00I1IECTBEHHO-TI0JIE3HOM DKOJOTHYECKOH IETEILHOCTH.

OO6miee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I W3YYCHHUS XMMUU Ha YTIyOJEHHOM YpPOBHE CpeIHero oOIiero oOpa3oBaHUf,
cocraisieT 204 yacos: B 10 kiacce — 102 yaca (3 yaca B Hezento), B 11 kitacce — 102 gaca (3 yaca B HefIelnt0).






COIAEPXAHUE YYEBHOI'O ITPEJJMETA

10 KUIIACC

OPI'TAHUYECKASA XUMHUA

Teopeanecmle OCHOBBI OpFaHquCKOﬁ XHMMHUH.
Hpe,Z[MeT U 3HAYCHHUC OpFaHquCKOﬁ XUMHH, ITPCACTABIICHUC O MHOFOO6paSI/II/I OpPraHn4CCKHUX COGHHHGHHﬁ.

DJIEKTPOHHOE CTPOCHUE aToMa yriiepojaa: OCHOBHOE U BO30YKAEHHOE COCTOsSHUS. BajleHTHbIE BO3MOXXHOCTH aToMa yriepoja.
XuMHUecKasi CBsI3b B OPraHUYECKUX COSAUHEHUSAX. THUIIbl THOPUIN3AIMKM aTOMHBIX OpOUTajel yriaepoaa. MexaHu3Mbl 00pa3oBaHUS
KOBaJICHTHOU CBsI3U (OOMEHHBIN U JJOHOPHO-AKIIENITOPHBIN). TUIIBI TepeKphIBAaHUSI aTOMHBIX OpOUTaliel, 6- U m-cBsi3u. OauHapHas,
NBOMHAs U TpouHas cBs3b. CroOCOOBI pa3phiBa CBSI3€M B MOJIEKYyJIaxX OpPraHMYecKUX BeliecTB. [loHsATHE O CBOOOTHOM pajukaie,
HykJeoduie u anekTpodue.

Teopust crpoeHuss opraHuuyeckux coenuHeHuil A.M. byrinepoBa M COBpPEMEHHbIE MPEACTABICHUS O CTPYKTYpE MOJIEKYIL
3HaueHUE TEOPUU CTPOEHUS OPraHUUYECKUX COeTUHEHU. MoOoneKkyssipHble U CTPYKTypHbIe (Qopmyibl. CTpyKTypHBIE (OPMYIIbI
pasNMyHBIX BHUJOB: pa3BEpHyTas, COKpall€HHas, ckeneTHas. M3omepus. Buael m3zomepuu: CTpyKTypHas, HpPOCTPAHCTBEHHAS.
DnexTpoHHbIE Y3PPEKTH B MOJIEKYIaX OPraHMUYEeCKUX COSAMHEHUH (MHIYKTUBHBINA 1 ME30MEPHBIN 3 (DEKTHI).

[IpencraBnenne o KiaccUpUKaluMu opraHuyeckux BemecTB. I[loHarne o ¢yHKOUMOHanmpHOW rpynmne. ['omosorus.
I'omonoruueckue psasl. Cucrematuueckas HoMeHKiatypa opranuudeckux coeauHeHudl (IUPAC) u TpuBHanmbHble Ha3BaHUs
OTJEJIbHBIX IIPEICTaBUTEIICH.



OcobOeHHOCTH H KHaCCI/I(bI/IKaI_[HH OpPraHH4YCCKHUX peammﬁ. OKHCIIUTEIbHO-BOCCTAaHOBUTEILHBIC pCaknuu B OpFaHquCKOﬁ
XUMUU.

OKCIEPUMEHTAIbHBIE METOJIbl 3YUYEHHUSI BEIIECTB U MX MPEBPAICHUI: O3HAKOMJIEHHE ¢ 00pa3laMi OPraHUYECKUX BEIIECTB U
MarepuajaMyd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO OPraHWYECKUX BEIECTB MpPU HarpeBaHWM (IJIABJIICHHE, OOYIJIMBAHUE U
TOPEHUE), KOHCTPYUPOBAHUE MOJIENIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

YriieBoaopoasl.

Anxkanbl. ["'oMonornyeckuii psii ajakaHoB, oOuias ¢popMmysia, HOMEHKJIATYpa U MU30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIT aJIKAHOB, SP>-THOPHM3alUsg ATOMHBIX OpOUTAJIEH yIiepoaa, 6-CBa3b. DU3NYECKHE CBOMCTBA AIKAHOB.

XHUMHUYECKHE CBOMCTBA AJIKAHOB: pCaKkuunu 3aMCHICHHA, U30MCPpU3alK, AJCTUAPHUPOBAHHNA, MUKIIN3AllUK, IMUPOJIN3a, KPCKHUHIA,
ropCHU:I. HpeﬂCTaBHGHI/IC 0 MCXaHHN3MC peaKHI/Iﬁ PaduKaJIbHOI'O 3aMCIIICHM .

Haxoxpaenue B mpupoae. CriocoObl MONTy4eHUsI U TPUMEHEHUE aIKaHOB.

[Muknoankansl. OO6mas ¢dopMyna, HOMEHKIAaTypa u u3oMmepus. OCOOEHHOCTH CTPOCHHMSI M XUMHYECKUX CBOWCTB MaJIbIX
(IUKJIONpOIIaH, HUKIO0YTaH) M OOBIYHBIX (IUKJIONEHTAaH, HMUKIOTeKCaH) MUKJIoadKkaHoB. CHocoObl MOJy4eHUS U NPUMEHEHHE
LUKJIOAJIKAHOB.

Anxensl. 'oMonorndyeckuil psaj ankeHoB, oOwias ¢opmyrna, HOMEHKIATypa. DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT aJIKEHOB, SP2-TMOpHIM3ALUs aTOMHBIX OpOUTalell yriaepona, 6- U n-cBa3u. CTPyKTypHast U reoMeTpudecKas (ILIUC-TPaHc-)
nzomepus. PU3HUECKUE CBOMCTBA AJKEHOB. XHMHWYECKHE CBOMCTBA: PEAKIMM IPUCOCAUHEHUS, 3aMELICHUS B O-II0JIOKECHHUE IPU
JBOWHOM CBA3M, monuMmepu3anuu u okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHBIE peakinu Ha JBOMHYIO CBsi3b. CriocoOb
IIOJIYYECHUS U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONPsKEHHbBIC, W30JUPOBAHHBIC, KyMyauposannvie). OCOOEHHOCTH 3JEKTPOHHOTO
CTPOCHUSI M XMUMHUYECKHX CBOMCTB COMNPSKEHHBIX AUEHOB, 1,2- u 1, 4-npucoenunenue. I[lomumepuszannsi CONpSKEHHBIX IUEHOB.
Cnoco0ObI MoTy4eHHs U IPUMEHEHUE aJTKaIMEHOB.



Anxunbl. ['oMonorudeckuil psii aJKMHOB, 00mas ¢opMmyia, HOMEHKJIATypa U U30MEpHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYJI QJIKWUHOB, SP-TUOpUAM3ALNS aTOMHBIX opOuTtasied yriepona. PU3MYECKHE CBONCTBA AJIKMHOB. XUMUUYECKHUE
CBOMCTBA: pPEAaKUUU IPUCOCAUHEHHUs, NTUMEPU3ALUM U TPUMEpPHU3ALUHU, OKUCICHHUA. KHCIOTHBIE CBOWCTBA AJKMHOB, MMEIOIIUX
KOHLIEBYIO TPOMHYIO CBs3b. KauecTBeHHbIE peakliuy Ha TPOMHYIO CBsI3b. CIIOCOOBI MOJyYE€HHS U IPUMEHEHHE aJTKUHOB.

ApomMarnueckue YrieBOAOpOAbl (apeHbl). ['omonornyeckuii psjm apeHoB, oOmias (opmyna, HOMEHKIATypa W H30MEpHS.
DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY/IbI OeH301a. DU3ndYecKre CBOMCTBA apeHOB. XUMHUUECKHE CBOMCTBA OEH30J1a U
€ro roMOJIOTOB: PEaKIMU 3aMElIeHUs] B OCH30JIbHOM KOJIbIIE U YIJIEBOJOPOAHOM pPaJMKalle, peaKklMU MPUCOCIUHEHUS, OKUCICHUE
roMosioroB Oenzona. [IpeacraBieHne 00 OPUESHTUPYIONIEM JIEHCTBUM 3aMECTHTENEH B OCH30JbHOM KOJIBIIE HA TIPUMEPE aTKUIBHBIX
paauKanoB, KapOOKCUJIbHOM, TUAPOKCUIBLHON, aMUHO- U HUTPOTPYIIbI, aTOMOB TaJoreHoB. OCOOEHHOCTH XMMHUYECKUX CBOWCTB
ctupona. [lomumepuzanus ctupona. CriocoObl MONydeHus: ¥ IPUMEHEHHE apOMaTHYECKUX YIIIEBOJOPOIOB.

[Tpuponusiii ra3. Ilonyrasle HeQTsHBIE Ta3bl. HedTh u €€ npoucxoxaenre. KaMeHHBIN yroyib U NpoayKThl €ro nepepaboTKy.
CnocoObl  mepepaOoTKu He(TU: TEperoHka, KPEKUHI (TEePMUYECKUN, KaTaJUTHYEeCKui), pudopMuHr, nuponus. IIpoayKTbl
nepepadoTKu HEPTH, UX MPUMEHEHHUE B POMBIIJIEHHOCTH U B OBITY.

I'eneTnyeckas cBA3b MCXKAY Pa3/IMYHBbIMHA KJIaCCaMH YI'JICBOJOPOOOB.

DIIEKTPOHHOE CTPOECHHUE raJIor eHIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakuun 3aMEeIICHUS rajioreHa Ha
TUAPOKCOTPYIIY, HUTPOIPYIITY, IUAHOIPYIIY, aMUHOTpynny. JleMCcTBHE Ha rajJOoreHNpOrU3BOAHBIE BOAHOIO U CIIMPTOBOI'O PacTBOpa
ménoyn. B3aumomeucTBHe NUTAIOTEHAJIKAHOB C MarHMeM M UUHKOM. [IoHfATHE O MEeTauIoOpraHnYeCKUX COCAUHEHMUSX.
Hcnonb30BaHUE raloreHNnpOn3BOIHBIX YIIIEBOJOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIbHBIE METOJbl W3YYEHHs] BEIIECTB M HX MPEBPAICHUN: U3ydeHUE (PU3NYECKUX CBOWCTB YIIEBOAOPOJIOB
(pacTBOPUMOCTH), KaueCTBEHHBIX PEAKIUI YrICBOJOPONOB Pa3IMYHBIX KiaccoB (oOeciBeunBaHWE OPOMHON WIJIM HOIAHOW BOJIBI,
pacTBOpa NE€pMaHraHata Kajius, B3aUMOJCHCTBHUE alleTHUJCHAa C aMMHAYHBIM pacTBOpoM okcupaa cepedpa(l)), kadecTBeHHOE
oOHapy»XeHHue yriiepojia U BOJOpOAa B OPraHUYECKHX BEIIECTBAX, MOTYYEHUE dTUJICHA U U3YYEHHE €r0 CBOMCTB, O3HAKOMJICHHE C
kosueknusiMu «HepTe» u «Yroib», ¢ o0pa3amu IjacTMacc, KaydykoB W PE3WHBI, MOJIETUPOBAHUE MOJIEKYS YTIEBOJAOPOJIOB U
TaJIOTEHIPON3BOAHBIX YTIIEBOIOPOIOB.

Kucaoponconep:kaniue opraHudeckne coeTuHEHUs.



[Ipenenbubie ogHOAaTOMHBIE crUpThl. CTpoeHHE MOJEKYN (Ha MpuUMepe MeTaHojda W dTaHoisa). ['omonoruyeckuid psij, oOias
(dopMyna, n3oMepus, HOMEHKIaTypa U Kiaccupukanus. Ou3nueckre CBOKWCTBA MPEAENIbHBIX OJHOATOMHBIX CIIUPTOB. BomopoaHbie
CBA3U MEXIY MOJIEKYJaMHU COUPTOB. XMMHUYECKHE CBOMCTBA: PEAKLIUM 3aMEICHUS, JEeruapaTalui, OKUCICHHs, B3aUMOIECHCTBUE C
OpraHMYECKUMHU M HEOPraHWYEeCKUMH KHclIoTaMu. KauecTBeHHas peakiusi Ha OJHOATOMHbIE CIUPTHL. [[elicTBUE 3TaHOIa U METaHOJa
Ha opranu3M yenoBeka. CrocoObl MoMy4YeHus: U MPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[IpocTeie 3gupbl, HOMEHKIaTypa 1 u3omepus. OcoOeHHOCTH (PU3NYECKUX U XUMUUYECKUX CBOMCTB.

MHoOroaToMHbl€ COUPTHI — A3TWICHIVIMKOIb W IiHlepuH. DHU3MYECKHe M XUMUYECKHME CBOWMCTBA: PEaKUWUH 3aMELIEHUs,
B3aMMOJIEUCTBUE C OPraHWYeCKUMU M  HEOPraHMYECKMMM  KHUCJIOTaMH, KAueCTBEHHas peakluss Ha MHOTOaTOMHbIE
cnupthl. [IpencTaBienne o0 MexaHHW3Me peakuuil HykjeopuiabHOro 3amernieHus. /lefictBue Ha opraHusMm uyenoBeka. CrocoObl
HOJYy4YEHUS] U IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYINbl, B3aMMHOE BJIHMSHUE THUAPOKCOTPYNIbl M OEH30JbHOro fAnpa. dusnueckue cBoicTBa (eHona.
OcobeHHOCTH XMMUYECKUX CBOMCTB (eHona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCMYHOCTh (eHona. CrnocoObl MonydeHus u
npumeHenue ¢penona. @enondopmaibaeruaHas cMoJa.

KapOoHunbsHbIe cOeAMHEHUST — alTbJETHIBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHUIILHOUM rpymiibl. ['oMonornyeckue psabl
albJACTUIOB U KETOHOB, 001Ias (opMmysia, U30MepUs U HOMEHKJIaTypa. PU3NYECKUE CBOWCTBA aJIbJIETU/IOB U KETOHOB. XHMMHUYECKUE
CBOMCTBA albJETH/IOB M KETOHOB: peakuuu mnpucoeauHeHus. OKHCIEHHE albJErHI0B, KaUYE€CTBEHHBIC PEAKIMU Ha allbJIECTUIbI.
CniocoObl oMy4YeHus U MPUMEHEHUE albIETUI0B U KETOHOB.

OnHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS MOJEKYNT KapOOHOBBIX KHCIOT. W3omepus u
HOMEHKJIaTypa. Pu3nueckrue CBOWCTBA OJJHOOCHOBHBIX NPEAEIbHBIX KapOOHOBBIX KUCIOT. BOOPOAHbIE CBA3M MEXIY MOJEKYJIaMu
KapOOHOBBIX ~KHUCJIOT. XHMMHMUYECKHE CBOICTBAa: KHUCJIOTHBIE CBOICTBa, peakuus dSTepUPUKANM, peakuud C y4acTHEM
YIJIE€BOAOPOIHOro paaukana. OCOOEHHOCTH CBOWCTB MYpPaBbHUHOW KHCIOTHI. [lOHSATHE O MPOU3BOIHBIX KapOOHOBBIX KHUCIOT —
CIIO)KHBIX 3¢upax. MHoroodpazue xkapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HENpPENETIbHBIX U apOMaTHUECKUX KapOOHOBBIX
KUCJIOT, JUKapOOHOBBIX KHCIOT, THIPOKCUKAPOOHOBBIX KHUCJIOT. [IpeacraBuTenu BBICHIMX KapOOHOBBIX KHCJIOT: CT€apUHOBas,
NAJILMUTHHOBAS, OJICUHOBAS, JIUHOIe8A, TUHOAEH068as KUCIOThI. CIIOCOOBI OTy4EHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.



Cnoxnsie 2¢upbl. ["'omonorudeckuii psia, obmas GopMynina, H30MepUs U HOMEHKIaTypa. Pu3nyeckue U XU MUYECKHE CBOWMCTRA!
TUPOJIA3 B KUCIIOW U IIEJIOYHOU Cpe/Ie.

Kupel. Ctpoenue, Quanyeckue U XUMUUYECKHE CBOMCTBA KMPOB: THAPOJIM3 B KHUCIOHW M IIEeT04HOM cpene. OcoOeHHOCTH
CBOMCTB JKHPOB, COJEPKAIINX OCTATKU HENPEIEIbHBIX KUPHBIX KUCIOT. JKupsI B mpupoze.

MpbITa KaK COJTM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JCHCTBHE.

OOmras xapakrtepuctuka yrieBomoB. Kmaccudukarus yrieBogoB (MOHO-, THU- W TodUcaxapuabl). MoOHOCaxapuIbl: TIIIOKO3a,
bpykTOo3a, ranakTo3a, pubo3a, ne3okcupruoo3a. DU3MYECKHE CBOMCTBA W HaxoXJaeHHE B Tmpupoge. DoTocuHTE3. XHUMHUYECKHE
CBOMCTBA TUIFOKO3bI: PEAKIIUU C YIACTHEM CIUPTOBBIX U aJIbJACTHIHON TPYII, CIIUPTOBOE M MOJIOYHOKHCIIOE OpokeHue. [Ipumenenue
ITFOKO3bI, €€ 3HAUYCHHUE B KU3HEACATEIBHOCTH opraHu3Ma. Jlucaxapujpl: caxapo3a, MajbTO3a U JakTo3a. BoccTanaBiMBaromue u
HEBOCCTaHABIMBAOIIME aucaxapuabl. [ uaponus aqucaxapuaoB. Haxoxnenue B npupozae u npumeHenue. [lomucaxapuasl: Kpaxmad,
JIMKOTeH U 1enoio3a. CTpoeHHe MaKpOMOJICKYJ KpaxMalia, TJIMKOreHa M 1eJuTtojo3bl. du3nyeckue CBOMCTBA Kpaxmalia Hu
LEJUTI0NI03bl. XUMHUYECKUE CBOMCTBA Kpaxmalia: T'MAPOJIU3, KaueCTBEHHAs PEaKIHs C MOJOM. XMMHYECKHE CBOMCTBA IICJUTIOJIO3BI:
TUAPOIIN3, TTONyYeHUE 3PUPOB LEJUTH0I03bL. [IoHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO34, alleTaTHBIN MIENK).

OKCHEPUMEHTAJILHBIE METO/Abl M3YYEHHs] BEHIECTB M WX MNPEBPAICHUI: pACTBOPUMOCTh PA3JIMYHBIX CHOUPTOB B BOJE,
B3aMMOJICVCTBUE ATAHOJIA C HATPUEM, OKHUCIICHUE HTUJIOBOIO CIMPTA B AIBJACTU] HA PACKAIEHHON MEIHOW IPOBOJIOKE, OKUCICHUE
STUJIOBOTO CHOUPTA AUXPOMATOM Kajus (BO3MOYKHO MCHOJIb30BAHUE BUAECOMATEPUAIIOB), KAUECTBEHHBIE PEAKLIMU HAa abJETHIbI (C
runpokcusiom auammuncepedpa(l) u ruapokcunom meau(ll)), peakuus raunepuna ¢ ruapoxcuaom menu(ll), xummuueckue cBoicTBa
pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJIEHCTBUE PAcTBOpPA INIOKO3bI ¢ ruapokcuaoM Meau(ll), B3anmonelicTBue kpaxmana ¢ HOJI0M,
pelleHue KCIePUMEHTANIBHBIX 3aa4 1Mo TeMaM «Crupthl 1 peHomnsy, «KapOoHoBbie KUCTOTHL. CI0XKHBIE d(DUPB.

A30Tc0I1ep>Kaume OpraHu4ceCKuc COCANHECHUsI.

AMUHBI — OpraHM4ecKkre Mpou3BoAHbIe amMMmHaka. Kiaccupukanus aMuHOB: anudaTHueckue U apoOMaTUYECKUe; MEepBUYHBIE,
BTOpUYHBIE U TpeTuuHble. CTpoeHne Monekys, odmas (Gopmyia, U30MepHusi, HOMEHKJIATypa U (PU3NYECKHE CBOMCTBA. XHUMHYECKOE
CBOMCTBa alM(aTHUYeCKUX aMHUHOB: OCHOBHbIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aMMOJECHCTBHE NEPBUYHBIX AMHUHOB C a30THUCTOMN
kucaotoi. Conn anKniIiaMMOHUS.



AHWUIIUH — TIPe/ICTaBUTENh AMUHOB apoMaruueckoro psaa. CtpoeHue anuivHa. BzauMHoe BIUsiHUE TPYII aTOMOB B MOJIEKYJIE
aaurHA. OCOOEHHOCTH XMMHUYECKUX CBOMCTB aHWianHA. KauecTBeHHBIC peaknuu Ha aHWIMH. CIIOCOOBI MONYYCHHSI M TIPUMEHEHHE
amdarrdeckux aMuHOB. [lonydeHue aHwiMHA U3 HUTPOOESH30Ia.

AmuHokucnotel. HoMenkimarypa u u3omepusi. OTAENbHBIE TPEACTABUTENN 0-aMUHOKHUCIIOT: TJIMIWH, ajlaHuH. OU3nydeckue
CBOMCTBA AaMHHOKHUCJIOT. XHWMHYECKHE CBOWCTBA AMHHOKHCIOT Kak am(pOTepHBIX OPraHMYECKUX COCIWHEHUN, peaKIilus
MOJIMKOHACHCAIIMU, 00pa30BaHUEe MENTUIHOMN CBsA3U. brogornueckoe 3HaueHrue aMUHOKUCIIOT. CUHTE3 U TUIPOJIU3 MENTHIOB.

benku kak mpuponHbsie noaumepsl. [lepBuunasi, BTopudyHas U TpeTUUHAasl CTPYKTypa OelkoB. XMMHUYECKHE CBOMCTBA OEJKOB:
TUJIPOJIN3, IEHATypalysl, KaUeCTBEHHbIE PEAKIIUN HA OEJIKHU.

BKCHCDI/IMGHT&HBHHG METOAbl M3YUYCHUS BEIICCTB M UX IIPEBPALLICHUN: PaCTBOPCHUC OCJIKOB B BOAC, ACHATYpalus OeIKoB IIpu
Harp€BaHrM, NIBCTHBIC PCAKIHNHN Ha 6CHKH, PCHICHUC JSKCIICPUMCHTAJIBHBIX 3dJa4 II0 TCMaM «A30Tcoz[ep>1<anme OPTraHHU4YCCKHUC
COCAUMHCHUS» U «Pacno3naBanue OpraHn4CCKUuxX COGﬂHHGHHﬁ)).

BbICcOKOMO0JIEKY/ISIPHBIC COCAMHECHUS.

OCHOBHBIE TIOHSTHS XHMHU BBICOKOMOIJICKYJIAPHBIX COCI[I/IHGHI/H?Il MOHOMCp, IIOJIMMCP, CTPYKTYPHOC 3BCHO, CTCIICHDb
ImoJImMepu3annmn, CpCaHsAss MOJICKYJIIpHAaA Macca. OcHOBHBIE MCTOJAbI CHHTE3a BICOKOMOJICKYJIAPHBIX CO€)II/IH€HI/II\/II — NOJIMMECpU3alud
U IIOJIMKOHACHCAL KA.

ITonumepHsbie MaTepUaIbl. IInactmaccsl (TIOJIMATHUIIEH, IIOJIUIIPOIIUITIEH, MIOJIMBUHUIIXJIOPU, IIOJIUCTUPOII,
MOJUMETHIIMETAaKPHUIIAT, MOJUKApOOHATHI, MONUATHIIEHTepedTanaT). Y Tuiau3aius 1 nepepadboTka IiacTuka.

DnacToMephl: HATYpATbHBIA KaydyK, CHHTETHYECKAE KaydyKu (OyTaaueHOBBIN, XJIOPOIMPEHOBHIN, U30IPEHOBBIN) U CHIINKOHBI.
Pe3una.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKUE (KalpOH U
JIaBCaH).

[TonmuMeps criennanbsHOTO Ha3HauYeHUs (TedIIOH, KeBJap, AIEKTPOIIPOBOISAIINE TTOTMMEPHI, OMopasiiaraeMble MOJIMMEPHI).



BKCHGDI/IMGHTEUILHBIG METOAbl M3VYCHHUS BEIISCTB M HX MPEBPAIICHUM: 03HAKOMJICHHE C O6p&3HaMI/I IIPpUPOAHBIX H
HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KayY4YYKOB, PCIICHHUC OKCIICPUMCHTAJIbHBIX 3aAda4d II0 TEMC «Pacno3HaBaHue IiactMacc M
BOJIOKOH».

PacuérHile 3agaumn.

HaxoxaeHne MoNeKyJIsspHOi (OpMYJTbI OPraHMYECKOTO COSTMHEHUS 110 MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB,
HaXO0XJICHUE MOJEKYJISIPHOU (DOPMYJIBI OPraHUYECKOT0 COSAMHEHUs MO macce (00BEMY) MPOMYKTOB CrOpaHHUs, MO KOJIUYECTBY
BelecTBa (Macce, 00bEMY) TPOIYKTOB PEAKITUU W/WJIM UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (POPMYJIIBI OPTaHUIECKOTO
BEIIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOWCTB WJIHM CIIOCOOOB IOJIYUEHHs, ONpPEIEICHHUE NONMH BBIXOJA MPOAYKTa PEaKIHH OT
TEOPETUIECKUA BO3MOKHOTO.

MexnupeaMeETHBIE CBI3H.

Peam/l?.aum{ MCKIIPCIAMCTHBIX CBs3EH IIpHU U3Yy4YCHUU OpI‘&HH‘lGCKOﬁ xumuu B 10 ximacce OCYIICCTBILCTCA 4CPC3 UCIIOJIB30BAHUC
KakK 06H_II/IX CCTCCTBCHHO-HAYYHBIX HOHHTHfI, TaK U HOHHTHﬁ, IMPHUHATBIX B OTACJIBHBIX IIPEAMETAX CCTCCTBCHHO -HAYYHOI'O IIHUKIJIA.

OO01ue eCTeCTBEHHO-HAYYHbIC TIOHATHUS: SIBJICHUE, HAy4YHBIA (DAKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIM3, CHHTE3, Kiaccudukarms,
HaO0JII0/IeHHUEe, U3MEpPEHNE, SKCIIEPUMEHT, MO/IEJh, MOJICIUPOBAHUE.

dusnka: Marepusi, aroM, 3JIGKTPOH, IPOTOH, HEUTPOH, MOJEKYJA, SHEPreTHYECKUM YPOBEHBb, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, PU3NUECKHE BEIIMYNHBI, €IMHUAIIBI N3MEPEHUSI, CKOPOCTh, YIHEPTHs, Macca.

buonorus: knerka, opraHusM, 3KocucTeMa, orocdepa, MeTab0IU3M, HACIEACTBEHHOCTh, aBTOTPO(MHBIN U reTepoTpOo(HBINA TUTT
MUTaHus, OpoxeHue, GOTOCUHTE3, AbIXaHUE, OCITKH, YTICBOIbI, )KUPbI, HYKJIEMHOBBIC KUCIOTHI, (PEPMEHTHI.

["'eorpadus: nonesHbple HCKONAEMBbIE, TOILIMBO.

Texunonorus: IMAIOCBLIC ITPOAYKTBI, OCHOBBI PAllMOHAJIbHOI'O ITHMTAaHHSA, MOIOHIHC CPCACTBA, MAaTCpHAJIbl U3 HCKYCCTBCHHBIX H
CHHTCTHYCCKHUX BOJIOKOH.



11 KUIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopeanecmle OCHOBbI XMMHH.

Atom. CocTtaB aTOMHBIX sjep. XUMHUYeCKUU sneMeHT. M3orombl. CTpoeHuE 3JIEKTPOHHBIX OOOJIOYEK aTOMOB, KBAHTOBBIE
qpcia. DHEPreTHYeCKre YPOBHU M IMOMYpPOBHH. ATOMHBIE opOutanmu. Kiaccudukamus Xumudeckux s3jeMeHToB (s-, p-, d-, f-
aneMeHThl). PacripeneneHue 31€KTPOHOB IO aTOMHBIM OpPOMUTANISIM. DJNEKTPOHHBIE KOH(PUIYpallid aTOMOB 3JIEMEHTOB NEPBOrO—
4eTBEPTOrO MEPUOAOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUU, 3JIEKTPOHHBIE KOH(UTypaIlii HOHOB. DJIEKTPOOTPULIATEIbHOCTD.

[lepnonnueckuii 3akoH U [lepuonnueckas cucrema xuMuueckux 3iaemMeHToB [[.M. MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA
u Ileproguueckoil CUCTEMbl XMMUYECKUX BJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB U 00Opa3yeMbIX HMMH MPOCTHIX M CIIOXKHBIX BEHIECTB MO TPYINNaM M MepuojaaM. 3HAYEHU e
nepuoanydeckoro 3akona /[.M1. Menneneesa.

Xumuueckasi cBsi3b. Buabl XUMUYECKO# CBA3M: KOBAJICHTHAs, MIOHHAs, MeTaJulnueckas. MexaHnu3mbl 00pa3oBaHusl KOBAJIECHTHON
CBSA3U: O0OMEHHBIHI
Y JOHOPHO-AKLIENTOPHBIN. DHEpPrus U JynMHa CBsI3U. [[0MspHOCTH, HAITPABICHHOCTh M HACBHIIIAEMOCTh KOBAJIEHTHOW CBSI3U. KpaTHbie
cBs13u. BonopoaHas cBs3b. MEXMONEKYIAPHBIE B3aUMOACHCTBUS.

BajleHTHOCTh U BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOUN CTPYKTYpPhI MOJIEKYJI C UX TEOMETPUUYECKUM CTPOECHUEM
(Ha mpuMepe COeMHEHNI 3JIEMEHTOB BTOPOTO MEPUOAA).



[IpeacraBieHre 0 KOMIUIEKCHBIX coequHeHHsAX. CocTaB KOMIUIEKCHOTO MOHA: KOMIUIEKCOOOpa3oBaTelb, JIMTAH/Ibl. 3HAYCHUE
KOMIUIEKCHBIX coeAuHeHuN. [IoHsITHE 0 KOOpANHAIIMOHHOW XUMUH.

BeliecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEeHMSI. THUIIBI KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEILECTB.

[Tonsitue o mucnepcHbix cuctemax. Mcrunnapie pactBopsl. [IpencraBnenne o KoutonaHbIX pacTtBopax. CrocoObl BhIpaXKEHUS
KOHIIEHTpPAllMM PacTBOPOB: MaccoBas JI0Js BEIIECTBA B PACTBOPE, MOJSIpHAs KOHIEHTpaiusa. HachllieHHbIE W HEHACHIIICHHBIE
PacTBOPBI, PAaCTBOPUMOCTb. Kpuctauioruaparsl.

KHaCCI/I(I)I/IKaHI/IH M HOMCHKJATypa HCOPraHM4YCCKHX BCIICCTB. TpI/IBI/IaJIBHble Ha3BaHHUsA OTACIbHBIX HpC,Z[CT&BPITGJICfI
HCOPraHM4YCCKHNX BCHICCTB.

Knaccuduxarmss XuMH4eCcKiX peakiuii B HEOPraHMIeCKONW U OPraHUYECKOW XUMUU. 3aKOH COXPAaHEHHsI MacChl BEIIECTB; 3aKOH
COXpaHEHMs U MPEBPALICHUSI YHEPTUU NIPU XUMHUYECKUX peakuusx. TemnoBbie 3p(eKTbl XUMUYECKUX peakuuil. TepmoxumMuueckue
YpaBHEHUS.

CKopoCTh XUMHUECKOW peaKilny, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpOB. ['OMOreHHbIe U reTeporennble peakiuu. Katans u
KaTajau3aTopsbl.

OOparumble 1 HEOOpAaTHUMBIE peakIuu. XUMHU4Yeckoe paBHOBecre. KoHcTaHTa XMMHUYeCKOro paBHOBecHs. DaKTOPBI, BIUSIOIINC
Ha TOJIOKEHUE XMMUYECKOI0 PAaBHOBECHS: TeMIIEpaTypa, 1aBJIC€HUE U KOHIIEHTPALIMU BEILIECTB, YYAaCTBYIOMMUX B peakuuu. [IpuHnun
Jle llaremnne.

OnextponuTudeckas auccounanus. CuibHble U crnadble 37eKTposuThl. Crenenb aucconuanuu. Cpena BOJHBIX PacTBOPOB:
KHUCIIOTHAsI, HeUTpaiabHas, menounas. Bomopoausiii mokazatens (pH) pactBopa. ['maponm3 coneit. Peakiu nonHoro ooMeHa.

OKUCIHUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTENb. [Ipoliecchl OKUCIEHUS U
BOCCTaHOBJICHHSI. BaskHeNIInEe OKUCIUTENN U BOCCTAHOBUTENHN. METO/I 3JIEKTPOHHOT0 OanaHca. DJIEKTPOIU3 PacCTBOPOB U pacIiaBOB
BELIECTB.



OKCIIEpUMEHTAIIbHBIE METO/Ibl M3YUYEHHS BEIIECTB M WX MPEBPAIICHUN: Pa3I0KEHUE IMEPOKCHIa BOIOPOAA B IMPUCYTCTBUU
KaTanu3aTropa, MOJAENIN KPUCTAUIMYECKHX PEIIETOK, MPOBEICHHE pPEeaKklHii MOHHOrO OOMEHA, OINpEAENICHHE Cpelbl PACTBOPOB C
TIOMOIIBI0 MHIUKATOPOB, N3YUCHHUE BIUSHUS PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIMM U MOJOKEHNE XUMHUUECKOTO
paBHOBECHS.

Heopranuveckast xumusi.

[Tonoxenune HemeraswioB B Ilepuonudeckoii cucteme xumudeckux snementoB [I.1. MenneneeBa u 0COOEHHOCTH CTPOEHUS UX
aToMoB. Pu3nuecKre CBOMCTBA HEMETAIIIOB. AJUIOTPONUS HEMETAJUIOB (Ha IpUMEpPE KUCI0poa, cepsl, pochopa u yriaepoaa).

Bonopon. Ilonydenue, pusmdeckne U XMMHUYECKHE CBOKMCTBA: pEaKIMKM C METaUIaMA W HEMETa/lIlaMU, BOCCTAHOBUTEIIbHBIC
cBoiicTBa. ['mapuael. TOIUIMBHBIE 3JIEMEHTHI.

["amorensl. HaxoxpaeHue B mpupojie, CrnocoObl MONy4YeHUs, (PU3MYEeCKHe M XHMHYECKHE CBOMCTBA. [ alloreHOBOAOPO.BI.
Baxneiimme kucinopojcoepKalie COeIUHEHUs rajoreHoB. JIaboparopHble U MPOMBIIIJIEHHBIE CIIOCOOBI MOJYYEHHUs TaJIOT€HOB.
[IpuMeHeHnE TaIOreHOB U X COCTMHEHU .

Kucnopon, o30H. JJaboparopHbie ¥ MPOMBIIIUICHHBIE CITOCOOBI TTOTy4YeHUs Kuciaopoaa. GU3ndeckue U XMMUYECKHue CBOMCTBA U
MPUMEHEHHE KUCI0poaa U 030HA. OKCUIbI U TEPOKCHU/IBI.

Cepa. Haxoxaenue B mpupojie, crnocoObl MoaydeHus, pu3nyeckrue u XxuMmuueckue coiictBa. CepoBoaopos, cyabduabl. Okcua
cepbl(IV), okcun cepri(VI). CepHucrtas u cepHas KUCIOThI M UX coiu. OCOOEHHOCTH CBOWMCTB CEPHOM KUCIOTHIL. [IpuMeHeHue cepol U
€€ COCIMHEHU .

Azot. Haxoxnenue B mpupoze, cocoObl MoiydeHus, pU3n4eckue M XMMHYECKHE CBOMCTBA. AMMUAK, HUTpHUIABL. OKCHIBI
a30oTa. A30TUCTasl M a30THAsl KUCIOTHI U UX coiid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. IIprMeHeHne a30Ta u ero CoeAMHEHU M.
A3OTHBIE yI00pEeHUS.

®dochop. Haxoxaenue B npupoze, crocoOsl morydeHus, Gpusndeckue u xumudeckue cporictsa. ®ochunbl u hochun. Oxcuabi
docdopa, pochopnas kucnora u € conu. [Ipumenenne dpocdopa u ero coenuHenuit. ochopHsie y1odpeHus.



VYriepon, HaXOXKACHUE B MPUPOJE. ANIOTpornHble Moaudukanun. OU3ndeckue U1 XUuMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB,
oOpazoBanHbIX yriepoaoMm. Oxcun yraepona(ll), oxcun yriepoma(lV), yronpHas kuciora U €€ cold. AKTHUBUPOBAHHBIN
yroiib, agcopOuusa. dymiepensl, rpadeH, yriepoanbie HaHOTPpYOKU. [IpuMeHeHne MPoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOJIOM, U
€ro COeIUHEHUN.

Kpemunii. Haxoxnaenue B mpupone, crmocoObl moiydeHus, (usumdeckue W xumudeckue cBoiicTBa. Oxcun kpemuusi(IV),
KPEMHHUEBAs KUCIIOTa, CUIIMKATHL. [I[pumMeHenne kpeMHus u ero coeAnHeHnui. CTeKI0, ero moJy4YeHUe, BUIbl CTEKJIA.

[Tonoxenune meramioB B llepuoanyeckoil cucreMe XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI0UEK
aToMOB MeTauioB. O01mue ¢puznyeckue cBoicTBa MeTaIoB. [IpuMeHeHne MeTaisioB B ObITY U TeXHUKe. CIIaBbl METAJUIOB.

DNEeKTpOXUMHUUYECKUI  psii  HampsbkeHuid  metaiioB.  OOmue crmocoObl  MOJYYEHHS METaUIOB:  THUAPOMETaJUTyprus,
MAPOMETAIUTYPrusl, dNeKTpoMeTaiuTyprus. [lonstre o koppo3un MetamioB. CriocoObl 3aIUTHI OT KOPPO3HH.

O6mas xapakrtepuctuka MeTtaioB IA-rpynmel Ileprognyeckoil cuCTeMbl XUMHYECKHUX JJEMEHTOB. Harpuit u  kanwmii:
nosydeHue, puznueckue 1 XuMHUUECKHUE CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COSTUHECHMUIA.

Oo6mas xapakrepuctuka metaioB [IA-rpynmer Ilepuogndeckoil CUCTEMBI XMMHYECKUX JJIEMEHTOB. MarHuii U KajibIIUil:
noyiyueHue, GU3NYecKue 1 XMMUYECKHEe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIESCTB U WX cOoeUHEHUHN. JKECTKOCTh BOJBI U CITOCOOBI
€€ yCTpaHEHMUS.

AnroMuHUI: mnoNydyeHue, (U3MUecKHUe M XHMMHUYECKHE CBOMCTBA, NMPUMEHEHHE IPOCTOrO BELIECTBA U €r0 COCAUHEHM.
AmoTepHbIe CBOIICTBA OKCHIA U TUAPOKCUAA ATIOMUHUS, THIPOKCOKOMILIEKCH alTFOMUHUS.

OO1as xapakTeprucTuka MeTaiioB mobounsix noarpyni (b-rpynm) [leproanueckoit cucTeMbl XUMHUYECKUX JIEMEHTOB.

duszndecKue ¥ XMMUIECKHE CBOMCTBAa XpoMa M ero coeauHeHuil. Oxkcuasl u ruapokcubl xpoma(Il), xpoma(Ill) u xpoma(VI).
XpoMaTtsl U IUXPOMATHI, KX OKUCIUTENIbHBIE CBOKMCTBA. [lonyyeHne u npuMeHeHne xpoma.

dusznyecKue U XMMUYECKHE CBOMCTBA MapraHila U ero coeauHenuil. Baxkueimue coequuenus mapranna(ll), mapranma(lV),
mapranna(VI) u mapranma(VII). [lepmanranat kamusi, €ro OKUCIUTEIbHBIC CBONCTBA.



dusznvecKkue U XUMHUYSCKHE CBOMCTBaA Keje3a U ero coenuHeHun. Oxcunbl, TUApokcuansl u coiu sxkeme3a(ll) u xemesza(lll).
[Tonydenne u NIPUMEHEHHUE JKEJIE€3a U €T0 CILTIABOB.

PuU3NYECKNE U XUMUYECKHE CBOMCTBA MeU U €€ coeauHeHui. [lonydeHne u npuMeHeHne MeAU U €€ COCTMHEHUM.

[Muak: mnomydyeHue, (QU3MYECKME W XUMHUYECKHE CBOMCTBAa. AMOTEpHbIE CBOWCTBAa OKCHJAa M THAPOKCHUJA IIMHKA,
TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHue 1MHKA U €0 COSTUHECHMUIA.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHUsl BEIIECTB M WX MPEBPAICHM: U3y4Ye€HUE O0paslioB HEMETAJIOB, TOPEHUE CEepHhl,
dochopa, xkemeza, MarHus B KHCIOpPOAE, H3ydeHHE KoUleKIuu «MeTaibl M CIUIaBbl», B3aUMOJEHMCTBHE WIENOYHBIX U
IIEJIOYHO3EMENIBHBIX METAUIOB C BOAOM (BO3MOJKHO HCIIOJIB30BAHUE BHMIEOMATEPHANIOB), B3aMMOJCHCTBHE IMHKA M JKele3a C
pacTBOpaMH KHUCJIOT M ILEJIOYEH, KAYECTBEHHBIC PEAKIMM HAa HEOPTaHMYECKUE AHMOHBI, KaTUOH BOJXOPOAA M KAaTHOHBI METAIUIOB,
B3aMMOJICHCTBHE TUAPOKCHIOB AJIOMHMHMS M LMHKA C PACTBOPAMM KHUCJIOT U IIEJIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a4ad I10
temaM «['asmorenb», «Cepa u €€ coenuHeHus», «A30T U pochop U ux coeAuHEHUs», «MeTamibl TJaBHbIX NOArpyn», «MeTranibl
NOOOYHBIX MOATPYIII.

XHUMHUA U KU3HD.

Ponp xumun B obecriedeHun YCTOWYUBOTO pa3BUTHs deroBedecTBa. [IOHSITHE O HAy4YHBIX METOJAX MO3HAHUS U METOJO0JIOTUH
HAy4YHOTO HCCleoBaHus. HaydHble MPUHIMIBI OPraHU3aIllid XUMHYECKOTO TTPOU3BOICTBA. [IpOMBINIIIEHHBIE CITOCOOBI TTOTYIeHUS
BOXHEUIITUX BEMIECTB (HAa MpHUMEpPEe MPOU3BOJICTBA aMMHUaKa, CEPHOW KHCIOTHI, MeTaHoma). [[poMBITIIIEHHBIE CTTIOCOOBI MOTyYeHHUS
METAJIOB M CIUIAaBOB. XHMHYECKOE 3arpsi3HEHUE OKpYXalollled cpenbl M ero mocienctBus. Ponb xumuum B oOecriedeHHH
HHEPreTHYECKOil 0€30MacHOCTH.

Xumus U 3A0POBLC YCJIOBCKA. HeKapCTBeHHLIC CpCaACTBaA. HpaBI/IJ'Ia HCIIOJIb30BAHU:A JICKAPCTBCHHBIX IIPCIIAPATOB. Ponp xumMumn B
pPasBUTUN MCAWUIINHBI.

XUMUS TUIIHA: OCHOBHEIC KOMIIOHEHTHI, ITUIIEBBIC 100aBKU. Poab XuMum B 00eCieUeHNH IUIIEBON 0€30IIaCHOCTH.

Kocmernueckue u nmapdromepabie cpeactBa. beitoBas xumus. [IpaBrmia 6€30macHOrO HMCIOJIB30BaHUS TPErapaToB OBITOBOM
XHMUH B MOBCEIHEBHOMN KU3HMU.



XUMHS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENLHBIEC MaTepHaIIbl (LIEMEHT, OETOH).
XuMHS B CENbCKOM X03s11icTBe. OpraHnveckue U MUHEpaIbHbBIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalbl, KPaCKU, CTEKJI0, Kepamuka. Marepuansl 1 31eKTpoHUKU. HaHoTeXHOMOrnu.

PacuérHple 3a1aumn.

Pacuétpl: macchl BelecTBa WM 00bEMa Ta30B IO W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM OO0BEMY OIHOTO W3
Y4aCTBYIOIIMX B pEaKLMM BEIIECTB, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUU, €CIU OJHO M3 BEIIECTB MMEET
MIPUMECH, MACCBI (00BEMa, KOJINYECTBA BEILIECTBA) MPOAYKTA peakuuu,
€CJIM OJHO M3 BEILECTB JIaHO B BHJIE PAacTBOpa C OMNPEACIEHHOW MacCOBOM J0Jied pacTBOPEHHOI'O BEIIECTBA, MACCOBOW JOJIM U
MOJISIPHOM KOHIIEHTPAIMU BEIIECTBA B paCTBOPE, JOJIM BbIXO/1a MPOJYKTA PEAKIIMU OT TEOPETUUECKH BO3ZMOMXKHOTO.

MeXIIpeIMETHbBIC CBSI3H.

Peanu3zaius MeXIpenMEeTHBIX CBsI3€H MpU M3YYEHUHU OOIIeH M HeopraHudecko Xxumuu B 11 Kiacce ocyliecTBisieTcs depes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TOHATHM, TaK M TOHSTHM, MPUHATHIX B OTIACIBbHBIX MPEIMETaX €CTECTBEHHO-
HAaY4YHOTI'O IIUKJIA.

OO1ue ecTeCTBEeHHO-HAaYYHbIC MOHSTHS: SBICHUE, HAyYHbIN (DaKT, TUMOTE3a, TEOPHS, 3aKOH, aHAJIM3, CUHTE3, KiIaccuduKaIus,
MEePUOIUIHOCTD, HAOTIOJICHUE, N3MEPEHHUE, IKCIIEPUMEHT, MOJIENIb, MOJICIIUPOBAHHE.

®duzrka: mMaTepus, MUKpPOMHUDP, MaKpOMUD, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOMBI, PAJAHMOAKTUBHOCTb, MOJEKYJIa,
DHEPreTUYECKUA ypOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSHHE BEIIECTBA, MACAIBbHBINA Ta3, (U3MYECKUE BEITMYUHBI,
€IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorust: kieTka, opraHusM, sKocuctema, ouochepa, MeTabOIM3M, MAKpO- U MHUKPOIJIEMEHTHI, OCJIKH, >KUPHI, YIJICBOJBI,
HYKJICUHOBBIE KHCIIOTHI, ()€PMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U IMMOTOK SHEPTUU B SKOCUCTEMAX.

["eorpadusi: MuHepalibl, rOpHbIE OPO/IbI, MOJE3HBIE UICKOMAEMBIE, TOILITUBO, PECYPCHI.



Texnonorus: XUMHWYICCKas IIPOMBIIIJICHHOCTD, MCTAJIIYPIrus, CTPOUTCIIbHBIC MaTcpUuailibl, CEJIbCKOXO3I1CTBEHHOE
IMPON3BOACTBO, IMHUIICBAs IIPOMBINIJIICHHOCTD, q)apMaI_IeBTI/I‘—ICCKaH IPOMBIIIIJICHHOCTB, IMPONU3BOJACTBO KOCMCTHYCCKHX IIPCIIaApaToB,
IMPOU3BOACTBO KOHCTPYKIIHMOHHBIX MAaTCPHUAJIOB, 3JICKTPOHHAA IIPOMBINIJIICHHOCTh, HAHOTCXHOJIOT'MH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110 XMMHWHU HA VYIJIYBJIEHHOM YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATDI

B cootBercTBUM C CUCTCMHO-ACATCIbHOCTHBIM ITIOJAXOAOM B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPECAMCTA
«XuUMHSI» Ha YPOBHE CpECAHCTO O6HIGFO 06pa3OBaHI/IH BBIJICJICHBI CICAYIOIKME COCTABIAIOIINE. OCO3HAHUC O6y‘{aIOH_II/IMI/ICH
pOCCHﬁCKOﬁ Fpa)I(I[aHCKOﬁ NWACHTUYHOCTH, TOTOBHOCTH K CaMOpPa3BUTUIO, CaAMOCTOATCIBHOCTH WM CaMOOIPCACIICHUIO, HAIN4YHUC
MOTHUBALIMU K O6y‘-ICHI/II-O; TOTOBHOCTb M CITOCOOHOCTH 06yIIaI-0HII/IXCSI PYKOBOACTBOBATLCA IIPUHATBIMU B O6HIGCTB6 I[IpaBUJIaMHu H
HOpMaMH ITOBCACHUWSA, HAJIWMYHC ITPABOCO3HAHMH, AKOJIOTMYECKOM KYJBTYPHI, CITOCOOHOCTH CTaBHTh Oejii U CTPOUTH KH3HCHHBIC
IIJIaHBbI.

JIngHOCTHBIE pe3yJbTAaThl OCBOCHHUS TMpeaMeTra «XUMHS» OTPaKalT C(HOPMUPOBAHHOCTH OINbITA TMO3HABATEIBHON W
MIPAKTUYECKOMN NESITEILHOCTH 00 yUaroIMUXCs B MPOIIECCE peaTn3aiii 00pa3oBaTeIbHON ACSITEIIbHOCTH.

JIugHOCTHBIE pe3yJbTaThl OCBOCHHUS TMpeaMera «XUMHS» OTPAKAT CHOPMUPOBAHHOCTH OIBbITA I[MO3HABATEILHOW U
MIPAKTUYECKOMN JESITEIIbHOCTH O0YJarOIIMXCS B MPOIIECCE pean3aiii 00pa3oBaTeIbHOMN ACSITEIILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KaaHCcKOro BOCIUTAHMSA:
OCO3HaHHUsS 00YJAFOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SI3aHHOCTEH, YBOKECHHS K 3aKOHY M IIPABOIOPSIKY;
NPEACTABJICHUS O COLMATBHBIX HOPMAaX M MPaBUIaX MEKIMYHOCTHBIX OTHOIIICHUH B KOJJICKTHBE,

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JAEATENIbHOCTH IIPU CO3JaHUM YYEOHBIX IPOEKTOB, PEUICHUWU YYEOHBIX U
[I0O3HABATENbHBIX 3a/1a4, BHIIIOJHEHUU XUMUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M NMPUHUMATh MOTHBBI, HAMEPECHHS, JOTUKY M apryMEHTBI JPYTrUX MPH aHAIU3€ Pa3jIMYHbIX BUIOB
y4eOHOM NeITeNTbHOCTH;



2) IATPHOTHYECKOI 0 BOCTIMTAHUS :
[IEHHOCTHOT'O OTHOIIIEHUS K UCTOPUUECKOMY M HAYyYHOMY HACJIEAUI0 OT€UECTBEHHON XUMUMU;

YBOXEHUS K MPOLECCY TBOPYECTBA B 00JACTU TEOPUHU M MPAKTUYECKOIO MPHIIOKEHHS] XUMHUU, OCO3HAHUS TOTO, YTO JAHHBIE
HAyKH €CTh Pe3yJbTaT JJIUTENbHBIX HAOMIOJACHUN, KPOMOTIMBBIX JKCIEPUMEHTAJIbHBIX MOMCKOB, MOCTOSHHOTO TpyJa YUEHBIX U
IIPaKTUKOB;

WHTEpEeCca W TO3HABATEIHHBIX MOTHMBOB B TIOJYYEHWU W TOCIEAYIONIEM aHadn3e WHGOPMAIMU O TMEPEAOBBIX TOCTIKCHUSIX
COBPEMEHHOM OTEUYECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:
HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHUS;

CITOCOOHOCTH OLCHHUBATh CUTYyallMH, CBA3aHHBIC C XHMHYCCKHMH ABJICHUAMHU, W IMIPUHHMATb OCO3HAHHBIC PCIICHUI,
OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI K ICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHUE W MOCTYNKH CBOMX TOBAPHWILEH C IMO3WIMN HPABCTBEHHBIX M IMPABOBBIX HOPM U C
Y4ETOM OCO3HAHUS MOCIEACTBUN ITOCTYIIKOB;

4) popMupoBaHHUA KYJBTYPbI 310POBbS:

NOHMMAaHHUSA IIEHHOCTEM 370pOBOrO M O€30MacHOro o0pa3a KU3HU, HEOOXOAMMOCTHM OTBETCTBEHHOIO OTHOILEHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10pPOBBIO;

COOMIOACHUS TTPABHII O€30IaCHOr0 00pallleHHs C BEMIECTBAMU B OBITY, IOBCETHEBHOM KU3HU, B TPYJOBOU I€ATEIbHOCTH;

MOHUMAHMS IIEHHOCTH MPaBWJI WHAWUBUIYAIHHOTO W KOJJICKTMBHOI'O O€30MacHOTO IOBEJICHHMS B CHUTYAIMSIX, YIPOXKAIOIIMX
3I0POBBIO U )KU3HU JIOJIEH;

OCO3HAHMSI TOCTIEACTBUI 1 HEMPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS aIKOT0Jisl, HAPKOTUKOB, KypeHUS);



5) TPpy10BOIr'0 BOCTIMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIhCKON JESITEIbHOCTH, OOIIECTBEHHO TOJE3HOM, TBOPYECKON U
JIPYTUX BUAAX ACATEIbHOCTH;

YCTAHOBKM HAa aKTUBHOE y4acTHE B PELIECHWM NPAKTUYECKUX 3a7ad COLMAIbHOM HANpaBJIEHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY H3Y4YEHHUIO0 Tpodeccril pa3auyHOro poja, B TOM YHCJIE HAa OCHOBE MPUMEHEHHS MPEAMETHBIX
3HAHUM 110 XMMMUU;

YBaKEHUS K TPYLY, JTIOASIM TPyJa U pe3yJibTaTaM TPYI0BOM 1E€ATENbHOCTH;

TOTOBHOCTHM K OCO3HAHHOMY BBIOOPY HWHAMBUIAYAIBHON TpaekTopun oOpa3oBaHusd, Oyayumiedl mpodeccuu W peam3alnuu
COOCTBEHHBIX JXU3HEHHBIX IJIAHOB C Y4YETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XHWMHH, MHTEPECOB U IMOTpeOHOCTEN
00I1IeCTBa;

6) IKOJIOrNY€eCKOro BOCIIMTAHMS:

9KOJIOTHYCCKHU HCHCCOO6p33HOFO OTHOHICHHUA K IMPHUPOAC KaK HCTOYHHUKY CYIICCTBOBAHMA ) KU3HH Ha 3€MHC;

MOHUMAaHUS TI00ATBHOTO XapaKTepa dKOJIOTUUECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHOMN
U COITMATIBHOM Cpebl;

OCO3HaHUuA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHNH JJIA peICHUA BOITPOCOB paruoOHaJIbHOI'O
IMPUPOIOIIOJIBb30BAHUSA

AKTUBHOTO HENPUATUSA JEUCTBUN, MPHUHOCAIIMX BpPEI OKpPYXKAIOLIEW NPUPOAHOM CpeAe, YMEHUS MPOrHO3UPOBATH
HEeOJaronpusTHbIE SKOJIOIMUECKHUE MOCIEACTBHS MPEANPUHUMAEMBIX IEUCTBUN U MPeAOTBpAIIATh UX;



HAJIMYMST PA3BUTOTO OSKOJOTHYECKOTO MBIIUICHUS, HKOJOTMYECKOW KyJIbTYpbl, OMNBITa JACSATEIBHOCTH JKOJOTHYECKOM
HaIPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMH B TI03HABATEILHON, KOMMYHUKATUBHOMN M COIMAILHON TIPAKTUKE, CITOCOOHOCTH U
YMEHHS aKTUBHO ITPOTUBOCTOSITH UICOJIOTUN XeMo(oOunu;

7) HEHHOCTH HAYYHOT O TIO3HAHMS:
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTUKHY;

NOHUMAaHUA CHeU(UKA XMMUM Kak HayKd, OCO3HaHHs €€ poiu B (HOPMUPOBAHWU PALMOHAIBLHOTO HAYYHOTO MBIILICHHUS,
CO3JIaHUU LEJIOCTHOIO IMpEACTaBIEHUSI 00 OKPYXAIOUIEM MHUPE KaKk O €IMHCTBE IMPHUPOJbI M 4YEJOBEKAa, B MO3HAHUU IPUPOJHBIX
3aKOHOMEPHOCTEH U PEIIeHUH MPOOJIEM COXPaHEHUS MPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO0O0I 3HAUMMOCTH XUMHUU JJISi COBPEMEHHOM NMBWIM3AIMU: B €€ TYMAaHHUCTHYECKON HAmpaBICHHOCTH H
BAXHOM POJM B CO3JaHUM HOBOW 0a3bl MaTEpUATbHOM KYJIbTYpbl, B PEHICHUH INIOOAIBHBIX MPOOJIEM YCTONYMBOTO PAa3BUTHS
YeJIOBEUECTBA — ChIPbEBOM, SHEPreTUUECKOM, MUIIEBOW M IKOJIOTMYECKOM O€30MacHOCTH, B PA3BUTUU MEIULUHBI, OOECIIeUEHUU
YCIIOBUW YCHEIIHOTI'O TPY/Ia U AKOJIOTMYECKH KOM(OPTHON MKU3HH KaXKI0T0 YiIeHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: NMOHUMAaHHUs CYIIHOCTH METOAOB IIO3HAHMS, MCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTHU MCTIONb30BATh MOTYyYaeMbI€ 3HAHUS JJI aHaIU3a U OObSICHEHUS SBJICHUN OKPYKAIOIIEr0 MUpa U MPOUCXOASAIINX B HEM
M3MEHEHUH, YMEHUS JieJaTh 00OCHOBAHHBIE 3aKIIOUEHHUS Ha OCHOBE HAYYHBIX (PAKTOB U MMEIOIIMXCS JAHHBIX C LIEJBI0 MOMyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJILHO MCITOIL30BaTh XUMHUYECKHE 3HAHUS IJI pCHICHUAA HpO6J’I€M B pCAJIbHBIX JKU3HCHHBIX CUTYAlIUAX;
HHTCpPECA K ITO3HAHHIO, HCCHGI{OB&TCHBCKOﬁ ACATCIIbHOCTH,

TOTOBHOCTH ¥ CITOCOOHOCTH K HCIIPCPBIBHOMY O6paBOBaHI/II-O )51 CaMOO6pa3OBaHI/II-O, K aKTUBHOMY IIO0JIYYCHHUIO HOBBIX 3HAHUU 1O
XUMHHU B COOTBETCTBHHU C ’ KU3HCHHBIMU HOTpC6HOCT$IMI/I;

MHTEpeca K OCOOEHHOCTSIM Tpy/a B pa3iIMn4HbIX chepax npodheccHOHAIBHOMN 1eATENbHOCTH.



METAIIPEAMETHBIE PE3YJIBTATDI

MCTaHpC,IIMeTHLIC PE3YILTATBI OCBOCHHS IIPOIPaAMMBI 110 XMMHH Ha YPOBHE CPCAHETO O6H_I€FO O6p8,30BaHI/IH BKJIIOYaroT:

3HaYUMbIE U1 (POPMHUPOBAHUS MHUPOBO33PEHUSI OOYYAIOIIMUXCA MEXKIUCUUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIEHAaYYHbIE
HOHATHUSA, OTPaXKAIOIIUE LETOCTHOCTh HAyYHOW KapTUHBI MUpPa U CHEUU(PHUKY METOIOB MO3HAHUS, UCHOIb3YEMbBIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIIECTBO, YHEPIHsl, sIBICHUE, POIIECC, CUCTEeMa, HAyYHbIN (haKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHUs, UCCIIEIOBAaHUE, HAOIOIEHUE, U3MEPEHNUE, SKCIIEPUMEHT U JIpYTHE);

YHHUBEpCaJIbHbIE YUeOHbIE 1eCTBUS (TO3HABATENbHBIE, KOMMYHUKAaTUBHBIE, PETYIIATUBHBIE), OOecrneunBaronie (popMrupoBaHmue
(yHKIIMOHAIBHON IPaMOTHOCTH U COLIMATIbHON KOMIETEHIIMHU 00YyUYaroIuXcsl;

CIIOCOOHOCTh 00YYarOIIUXCSI UCIOJIb30BAaTh OCBOCHHBIE MEXIUCITUIIIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIC
yueOHbIe IeWCTBUS B TI0O3HABATEIILHON M COIMATLHOM MPAKTHKE.

MCTaHpC,IIMeTHBIC PEIYIILTATEI OTPAXKAIOT OBJIaAJCHUC YHHUBCPCAJIbHBIMU y‘{e6HbIMI/I I[MO3HaBaTCIbHBIMHU, KOMMYHHKATUBHBIMH U
PEryYJIATUBHBIMUA I[GflCTBHHMH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS
1) 6a30BbIE JTOTHYeCKHE AeliCTBUSA:

CaMOCTOSITETIHHO (POPMYIIUPOBATH U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;



OonpcaciiiTh OCIN ACATCIIBHOCTH, 3adadBasd IIapaMCTPbl U KPUTCPHUU HUX AJOCTHKCHHA, COOTHOCUTL PC3YIIbTAThI ACATCIBHOCTU C
IIOCTAaBJICHHBIMHU L CIIAAMMU,

HCIIOJIB30BaTh IIpHU OCBOCHHU 3HAHUU HpI/IéMBI JIOTMYCCKOI'0 MBIIUJICHUA: BBIACIIATH XAPAKTCPHBIC IIPU3HAKH MOHITHUA U
YCTAaHABJIMBATb UX B3aNUMOCBA3b, UCIIOJIb30BATh COOTBCTCTBYIOIIUC ITOHATHUA OJIA 00BACHEHUS OTACJIBbHBIX (i)aKTOB 141 ﬂBJ'I@HPIfI;

BBI6I/IpaTB OCHOBAaHHA U KPUTCPUU AJIA KJ'IaCCI/I(l)I/IKaL[I/II/I BCIICCTB U XUMHUYCCKHUX pCaKLII/II\/'I;
yYCTaHaBJIMBATh ITPUYHUHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU ABJICHUAMU,

CTPOUTDH JIOTHYCCKHUEC PACCYKICHUA (I/IHI[YKTI/IBHBIC, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTH U ITPOTUBOPCUMA
B paCCMaTpUBACMBIX SIBJICHUAX, q)OpMy.]II/IpOBaTI) BBIBOABI 1 3aKJIIOUYCHMAA,

MPUMEHSIThH B IIPOLIECCE MTO3HAHUS UCTIOIB3yEMbIE B XUMHUHU CUMBOJIMUECKUE (3HAKOBBIC) MOJIENH, MPE0OPA30BLIBATH MOCIbHBIC
MPEJICTABIICHUS — XUMUYECKHUM 3HaK (CUMBOJ) dJIEMEHTa, XUMHUYecKast (hopMmysa, ypaBHEHUE XUMHUUECKONU PEaKIUu — MPU PEIICHUU
y4eOHBIX T[IO3HABATEJIbHBIX M TMPAKTHUYECKUX 3a7ad, MPUMEHSITh Ha3BaHHbIE MOJICIbHbBIE TMPEICTABICHUSI JJISl BBISIBJICHUS
XapaKTEPHBIX MPU3HAKOB U3Y4aEMbIX BEIIECTB U XUMHUYECKUX PEAKIIUI.

2) 0a3oBbIe HCCIeN0BATEIbCKUE IEHCTBUS:
BJIJIETh OCHOBAMH METOJ/IOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMHUUECKUX PEAKIIUN;

(l)OpMYJ'H/IpOBaTB OCJan U 3aJa4y UCCIICA0BAHMA, UCIIOJAb30BAaTh IIOCTABJICHHBIC U CaAMOCTOATCIIBHO CCI)OpMy.HI/IpOBaHHBIe BOITPOCKHI
B KaUCCTBC HHCTPYMCHTA IIO3HAHMWA KW OCHOBBI IJIA (bOpMHpOBaHI/I}I TUIIOTC3bI IIO IIPOBCPKEC IIPABHUIIBHOCTH BbICKA3bIBACMbIX

CYKJICHUH;

BJIQ/ICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAaHHS M IIPOBEIEHUS YYEHMYECKUX 3KCIEPUMEHTOB, COBEPLICHCTBOBATH
yYMEHHS HaOJIt01aTh 32 XOJ0OM IPOLECCa, CAMOCTOSTEIBHO MPOTHO3UPOBATh €ro pe3yJbTaT, (OpMyIUpoBaTh 000OIIEHHS] U BHIBOABI
OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEI0BAHUS, COCTABISITh 0OOCHOBAHHBIN OTYET O MPOJIETaHHON padoTe;

NpUOOPETATh OMBIT YYEHUYECKON MCCIEA0BATENHCKOW M MPOEKTHOM JEATENbHOCTH, MPOSIBIATh CIIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IIOMCKY METOZOB PELICHUS ITPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOIOB IIO3HAHHUS.



3) pa6ora ¢ unpopmanmeii:

OPHEHTHUPOBATHCS B PA3NUYHBIX MCTOUYHHMKAX HHQOpMAIMKM (HAy4yHO-TIONYJSpHAs JUTEepaTypa XUMHUYECKOI'O COJEp)KaHus,
CIpaBOYHbIE TOCOOMS, pecypchl IHTepHeTa), aHaTu3upoBaTh HHPOPMAIUIO PA3IMYHBIX BUAOB U ()OPM MPEICTABICHUS, KPUTUYECKH
OLICHMBATh €€ IOCTOBEPHOCTh U HEIPOTUBOPEUHUBOCTE;

dbopMyIUpoBaTh 3ampoOChl M MNPUMEHATHh pa3IUYHbIE METOJbl TNpPHU IOWUCKE M OTOOpe HHGOpPMAIMU, HEOOXOAUMOM IS
BBITIOJTHEHUST YI€OHBIX 3a/1a4 OMPeeIEHHOTO THIIA,

HpI/IO6peTaTB OIIBIT UCIIOJb30BaHHU I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHbIX TEXHOJIOTUM U Pa3IIMYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMAJIbHYIO (QOpMY MpeAcTaBieHHs HHPOpManuu (CXembl, rpa@uku, IuarpaMMbl, TaOJIHUIbL,
PUCYHKH U ApPYTHUE);

UCIOJIb30BaTh HAyYHBIH S3bIK B KAaU€CTBE CPEACTBA MpU padbOTe C XMMHYECKOW MH(pOpManueil: NpUMEHITh MEXIPEIMETHbIE
(pusnueckre u MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, POpMYIibl, a0OpeBUATYpbl, HOMEHKIIATYPY;

HCII0JIBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HAITIAAHOCTH.

KoMmyHMKaTHBHBIE YHHBEpPCcaIbHbIE Y4eOHbIe 1eiicTBUS:

3a71aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIa€MOI TEMBI B XOJI€ IMaJiora W/WiM JUCKYCCUU, BBICKAa3bIBATh UJEH, POPMYIIHPOBAThH
CBOM IIPEIOKEHUSI OTHOCUTEIILHO BBIITOIHEHUS PEIJI0KEHHOMN 3a1a4u;

BBICTYIIATh C MPE3CHTALMEN PE3YJbTATOB MO3HABATEIBHON JEATEIBHOCTH, MOJYYECHHBIX CAMOCTOSATEIBHO HWJIM COBMECTHO CO
CBEPCTHUKAMH TIPU BBITIOJIHEHUA XUMUYECKOTO SKCIEPHUMEHTA, MPAKTUYECKONH pPadOThl MO MCCIEAOBAHUIO CBONCTB H3y4aeMbIX
BEIIIECTB, peaiu3alii Y4eOHOro MpOoeKTa, W (POopMYIHpPOBaTh BBIBOJLI MO pe3yJibTaTaM MPOBEAEHHBIX HCCJIEAOBAHUNA MYTEM
COTJIACOBAHMS TTO3UIUI B X0JIe OOCYXKJIEHUS 1 0OMEHA MHEHUSMU.



PeryiasiTuBHbIC YHMBepcalbHbIe y4eOHbIE e CTBHS:

CaMOCTOSITEJIbHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOI I03HABATEIbHYIO MACSTEIbHOCTh, ONpeleNsis e€ Leld M 3aJaud,
KOHTPOJIUPOBATh M MO Mepe HEOOXOTUMOCTH KOPPEKTHUPOBAThH MpeJiaraéMblii alTOPUTM ACHCTBUN TIPU BBIMOJIHEHUU YYEOHBIX U
HCCIIEZIOBATEIbCKUX 3ajlad, BBHIOMpaTh HamOosiee 3((GEeKTUBHBIN CIOCOO0 WX peleHUs ¢ Y4E€TOM IMOJIyYE€HHS HOBBIX 3HaHHH O
BEILIECTBAX M XUMHUECKUX PEAKLIUSAX;

OCYHCCTBIEITE CAMOKOHTPOJIb ACATCIIbBHOCTH HA OCHOBC CaMOaHaJIn3a U CaMOOILICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yIbTaThl OCBOCHHUS MPOrPaMMBbl IO XUMUU Ha YIIIYyOJIEHHOM YPOBHE Ha YPOBHE CPEIHEr0 00I1ero 00pa3oBaHus
BKJIIOUAIOT crenuuyeckue i y4eOHOro mpenMera «XUMHs» HaydHble 3HAHMS, YMEHHSI U CIOCOOBbI JEHCTBUN MO OCBOEHUIO,
MHTEPIIpEeTallud U MNpeoOpa30oBaHHUIO 3HAHWUW, BHUJbI ACSITEIHLHOCTH IO MOJYyYEHHIO HOBOTO 3HAHHA M NPUMEHEHHUIO 3HAHUI B
pa3IMYHbIX YYEOHBIX CUTYallUAX, a TAKKE B PEaJbHBIX KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C XMMHEW. B mporpamme mo xumuu
MIPEIMETHBIE PE3YJIbTAThI PEACTABIEHBI 110 TOAAM U3Y4YCHHUS.

10 KUIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XuMush» OTPaxaroT:



C(pOPMHUPOBAHHOCTD MPEICTABICHUI: O MECTE M 3HAYEHUM OPraHUYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HayK M €€ poJid B
00€eCreYyeHu YCTOWYMBOIO pa3BUTHSl YEJIOBEYECTBA B PEIICHUH NPOOJIEM 53KOJIOTMYECKOM, SHEPreTMYeCKOM W MHILEBON
0€e3011acHOCTH, B pa3BUTUU MEIUIMHBI, CO3/1aHUH HOBBIX MaTepUajioB, HOBBIX HCTOUHHUKOB SHEPTUH, B 00ECIIEUEHNH PAllMOHATBHOTO
IPUPOIOIIOIb30BaHUS, B (POPMUPOBAHMM MHMPOBO33PEHUSI U OOIIEH KyJIbTYypbl UEJOBEKa, a TaKXKe 3KOJOTMYECKH OOOCHOBAHHOI'O
OTHOLLIEHHUS K CBOEMY 3I0POBBIO U ITPUPOJIHOM CPENE;

BJIQJICHUE CHUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE MOHATUS — XUMUUYECKHHN DJIEMEHT, aTOM,
PO | AJIEKTPOHHAsl 000JI0YKa aroMa, s-, P-, 0-aTOMHBIC OpOMTAIK, OCHOBHOE U BO30YKIAEHHOE COCTOSHHS aroma, THOpHIu3aIius
aTOMHBIX OpOWTaNiel, MOH, MOJICKYJIa, BaJCHTHOCTh, SJEKTPOOTPHUIATEIILHOCTh, CTEICHb OKHUCIICHUS, XUMUYECKas CBsI3b, MOJb,
MOJIIpHAsi Macca, MOJSPHBIM OO0BEM, YIJIEPOJIHBIN CKeleT, (QYHKIMOHANbHAA TPYIINa, paguKall, CTPYKTypHbIE (HOPMYIIbI
(pa3BEpHYTHIC, COKpPAIIEHHBIE, CKEJIETHBIE), U30MEPUS CTPYKTYpPHAs U MPOCTPAHCTBEHHAsS (T€OMETPUYECKasi, ONTUYECKAasi), U30MEPHL,
TOMOJIOTUYECKUN PAZl, TOMOJIOTH, YIJIEBOJOPOJBI, KUCIOPOA- U a30TCOAEPKAIIUE OPTaHUYECKUE COCIMHEHUSI, MOHOMED, IOJMMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYIJIIPHBIE COCIMHEHUS, TEOPUHU, 3aKOHbI (mepuoanudeckuii 3akoH [I. WM. MenpaeneeBa, teopus
CTpOE€HUsA OpraHuyeckux BemectB A. M. byrnepoBa, 3akOH COXpaHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHHS W IPEBpALICHUS
SHEPruu MPU XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHUHM, MUPOBO33PEHUECKUE 3HAHMS, JICKAIUE B
OCHOBE ITOHMMAaHHUs MPUUYUHHOCTH U CUCTEMHOCTH XUMHMUYECKHUX SIBJICHUW; IMPEICTABICHUS O MEXaHW3MaX XUMHUUYECKHUX PEAKLHNM,
TEPMOJUHAMHUYECKUX W KUHETHYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKaHHsS, O B3aMMHOM BIIUSIHUM aTOMOB WM TPyl aTOMOB B
MoJieKynax (MHAYKTUBHBIN U Me3oMepHbIi 2 dexTsl, opuentanTsl [ u Il pona); ¢akronornvyeckue cBEACHUS O CBOWCTBAaX, COCTABE,
MOJIYYCHUH M OE€30IMacHOM HCIIONh30BAaHUU BAXXHEHIITUX OPraHWUYECKUX BEIIECTB B OBITY M MPAKTHYECKOW NEATEITLHOCTH YEJIOBEKa,
OOIIUX HAYYHBIX MPUHIIUIIAX XUMHUECKOTO MTPOU3BOJICTBA (HA MPpUMEPE MPOU3BOACTBA METAHOJIa, IepepaboTKu HEDTH);

C(I)OpMI/IPOBaHHOCTB YMGHHﬁZ BBIABJIATE XapaKTCPHBIC ITPHU3HAKH HOHHTHﬁ, YCTaHAaBJIMBATb UX B3aWUMOCBA3b, HCIIOJIB30BATb
COOTBCTCTBYIOIIUC ITOHATHUA IIPHU OIIMCAHHUHN COCTaBa, CTPOCHUA U CBOMCTB OpPraHn4CcCKux COCHHHGHHﬁ;

c(hOpMUPOBAHHOCTH YMEHUIA:

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJISI COCTaBJICHHUS MOJIEKYSIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U
CKEJIETHBIX) OpMYJT OpraHUYECKUX BEIECTB;



COCTABJISITh YPABHECHHSI XUMUUYECKUX PEAKIUM M PACKPBIBATh HX CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
MOCPEICTBOM COCTaBJICHUS AJICKTPOHHOrO OallaHCca ATUX pEeaKIUil, peakinil MOHHOrO OoOMeHa MYTEM COCTABJIEHUS HUX IMOJIHBIX U
COKpalI€HHBIX HOHHBIX YPABHEHUI;

HU3roTaBJIMBATb MOJACIIN MOJICKYJ OPraHNYCCKUX BCUICCTB I MIITIOCTPAMU UX XUMHUYCCKOI'O U ITPOCTPAHCTBCHHOI'O CTPOCHU A,

c(OpMUPOBAHHOCTh YMEHMI: YCTAHABIUBATH MPUHAJICKHOCTh U3YUYEHHBIX OPraHMYECKUX BEIIECTB 10 UX COCTaBY U CTPOCHUIO
K ONpeAenéHHOMY KIAcCy/Tpymnme COeAMHEHMI, 1aBaTh UM Ha3BaHusd 10 cuctemarnyeckoit Homenkinarype (IUPAC)
Y IPUBOJIUTH TPUBUAJIBHBIE HA3BaHUS JJIs OTHENIbHBIX MPEACTABUTENECH OPraHUYECKUX BEIIECTB (3THUJIEH, AaLETUJIEH, TOJYOJ,
[JIMLEPUH, 3TUJIEHIJIMKOIb, (PeHOI, (popMalberu, aleTalbIerusl, aleToH, MypaBbruHas KUCIIOTa, YKCYCHasl KMCIIOTa, CTE€apUHOBAs,
OJIEMHOBAs, NAJIBMUTHUHOBASI KUCJIOTHI, TJIMLIHH, aJJaHWH, MAJIbT03a, (PPYKTO3a, aHWIMH, JUBUHWUII, U30IPEH, XJIOPOIPEH, CTUPOI H

JIPYTHE);

c(hOpMUPOBAHHOCTb YMEHHUS OMPEICIISATh BUJ XUMUYECKOU CBS3U B OPraHUYECKUX COCMHEHUSAX (KOBAJICHTHAsI U MOHHAS CBS3b,
G- U T-CBSI3b, BOJIOPOJIHAS CBA3b);

c()OPMUPOBAHHOCTh YMEHUS MPUMEHATHh MOJOXKEHUS TEOPUU CTPOEHUsA OpraHuyeckux BemectB A. M. ByrnepoBa ang
O0BSICHEHHSI 3aBUCMOCTH CBOWMCTB BELIECTB OT MX COCTAaBA U CTPOCHMUS;

chOpMUPOBAHHOCTh YMEHUU XapaKTepPHU30BaTh COCTaB, CTPOEHWE, (PU3NYECKHUEe W XUMUYECKHE CBOMCTBA THITUYHBIX
MPEICTABUTENICH PA3JIMUYHBIX KJIACCOB OPraHMYECKUMX BEHIECTB: QJIKAHOB, IHKJIOAJIKAHOB, AJKEHOB, aJKAJIUEHOB, AQJIKWHOB,
apOMaTUYECKUX YTIIEBOJOPOJOB, CIHUPTOB, aJbACTHUIIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCIMHEHU M aMUHOB, aMUHOKHUCIIOT, O€IKOB, YII€BOAOB (MOHO-, IU- U TOJHCAXapUI0B), WLTIOCTPUPOBATH T€HETUIECKYIO
CBSI3b MKy HUIMU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMI C UCTIOIb30BaHUEM CTPYKTYPHBIX (DOPMYIL;

c()OPMUPOBAHHOCTh YMEHUS MOATBEP)KIAaTh HAa KOHKPETHBIX MPUMEpPAX XapaKTep 3aBHCHUMOCTH PEAKLIMOHHOW CIIOCOOHOCTH
OpPraHWYECKUX COEIMHEHUN OT KPaTHOCTU U THUIIa KOBAJICHTHOM CBSA3M (G- U T-CBSI3U), B3aMHOI'O BJIUSIHUSL aTOMOB U TPYIII aTOMOB B
MOJIEKYJIax;

c(hOpMUPOBAHHOCTH YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIEBOJOPOIHOTO ChIphs (HEDTh, MPUPOIHBIN Ta3, Yroib), CIOCOObI
€ro TepepadOTKH U MPAKTHIECKOE IMPUMEHEHHE MTPOTYKTOB MTePepadOTKH;



C(l)OpMI/IPOBaHHOCTB BIaACHH CHUCTEMOM 3HAHUH O CCTCCTBCHHO-HAYYHBIX MCTOHAaX IIO3HAHUA — Ha6JIIO,Z[CHI/II/I, HN3MCPCHUU,
MOJCIMPOBAHHUU, DKCIICPUMCHTC (peaJIBHOM n MBICJICHHOM) U YMCHUSA IIPUMCHATD 3TU 3HAHU,

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSITH OCHOBHBIC OMEpPAIlUU MBICIUTEIBHOU NEATEIbHOCTU — aHaJlu3 U CUHTE3, CPaBHEHUE,
0000111eHre, CUCTEMATU3aIMI0, BBISIBJICHUE MPUUYMHHO-CJICICTBEHHBIX CBS3€M — JJISI U3Yy4EHUs] CBOWMCTB BEIIECTB U XUMHUYECKHUX
peaKkunii;

C(OPMHUPOBAHHOCTh YMEHHIl: BBISIBIATH B3aUMOCBSI3b XMUMHUYECKHMX 3HAHUW C TOHATHSIMH M TMPEACTABICHUSMU IPYTUX
€CTECTBEHHO-HAYUYHBIX  MPEAMETOB s  0ojiee  OCO3HAHHOTO  IMOHUMAaHHs  CYIIHOCTH  MaTepUalibHOTO  €IMHCTBA
MUPa, UCIOIb30BATh CUCTEMHBIE 3HAHUS MO OPraHMYECKOM XUMHUU ISl OOBSCHEHUS WU NPOTHO3ZUPOBAHUS SIBICHUM, HMMEIOLIMX
€CTECTBEHHO-HAYUHYIO IPUPOY;

chOpMUPOBAHHOCTh YMEHHUU: MPOBOJIUTH PACUETHI MO XUMUYECKUM (OopMysaM M ypaBHEHUSIM XUMUYECKHX PpEaKIUil ¢
UCIIOJIb30BaHUEM (DU3MYECKUX BEIMYUH (Macca, OOBEM Tra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PAcu€Thl MO HAXOXKIACHUIO XHUMHUYECKOM (QOpMYyIbl BelIecTBa IO W3BECTHBIM MAaCCOBBIM JIOJISAM
XUMHUYECKUX 3JIEMEHTOB, IPOAYKTaM CrOpaHUs, TNIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAaHHOCTh yMEHHUM: IPOTHO3MPOBATh, AHAIM3HUPOBATh M OICHHWBATh C IO3UIMH JKOJOTHYECKONM OE30macHOCTH
MOCJIC/ICTBUSL  OBITOBOM W TPOWBBOACTBEHHOW  JCATENILHOCTH  4YEJIOBEKAa, CBA3aHHOM C  TepepaboOTKOM  BEIIECTB,
WCITIOJIb30BaTh MOJYUYCHHBIE 3HAHUS JIJISI TPUHSTHUS TPAMOTHBIX PEIICHUM MPOOJIeM B CUTYaIIMsIX, CBA3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSTEIBHO MJIAHUPOBATH U MPOBOAUTH XUMUYECKHUM IKCIIEPUMEHT (MOJYyYEHUE U U3YUYECHHE
CBOICTB OpPraHWYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIMHU YIJIEBOJIOPOJIOB PA3IUYHBIX KIACCOB M  KHUCIOPOJCOJEPKAIIUX
OpPraHMYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTANIBHBIX 33]1a4 TI0 pACIIO3HABAHUIO OPraHUYECKUX BEIECTB) C COOMIOACHUEM MTPaBUIT
0e30MmacHoOro oOpalleHusl ¢ BEIIeCTBAMHU U J1a00paTOpPHBIM 000pYyI0BaHUEM, (OPMYIMPOBAThH LIE€Th UCCIECIOBAHUS, MPEIACTABISThH B
paznuuHoOi (hopMe pe3yIbTaThl SKCIIEPUMEHTA, aHATU3UPOBATH ¢ OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUA:

coOroaaTh MpaBujia IKOJOTHYECKH I1e71eCO00pa3HOro TMOBEAEHUSI B OBITY U TPYAOBOW JIEATEIHLHOCTH B IIEJIIX COXpPaHEHUS
CBOETO 3JI0POBbS, OKPYKAIOILIEU ITPUPOTHON CPEelIbl U JOCTUKEHUS €€ YCTOMYMBOTO PA3BUTHS;



OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JCHUCTBHUS Ha >KUBBIE OPraHU3MBbl OINPEACIEHHBIX OPraHUYECKHUX BEIIECTB, MOHUMAs
cMbica nokazarens [1/1K;

AHAJIM3UPOBATH H€H€C006pa3HOCTB IMPUMCHCHHUA OPraHUYCCKHUX BCIICCTB B IPOMBIIIJICHHOCTH W B 6BITy C TOYKH 3PCHUA
COOTHOIICHMA PHUCK-II0JIb34a,

c(hOpMHUPOBAHHOCTh YMEHUM: OCYIIECTBIIATh IICJICHAMPABICHHBIN MTOMCK XUMUYECKOW MH(POPMAIIUU B PA3IMUHBIX HCTOYHUKAX
(HayuHas 151 y4eOHO-HayqIHas JaTeparypa, cpeacraa MAacCOBOU uH(bOpMaIH, HNurtepner u Ipyrue),

KPUTUYECKH aHATTM3UPOBATh XUMUYECKYI0 HH(GOpPMAIIHIO, TepepadaThiBaTh €€ | MCIOIb30BaTh B COOTBETCTBHHM C ITOCTaBICHHOM
ydeOHOH 3a/1auei.

11 KVIACC

[IpenmeTtHbIe pe3yabTaThl OCBOeHUS Kypca «O01as 1 HeopraHu4IecKas XUMUsD» OTPaKAIOT:

C()OPMHUPOBAHHOCTh MPEACTABICHUI: O MaTepualbHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTSX M I03HABAEMOCTH SIBICHUU
MPUPOJIBI, O MECTE M 3HAUCHUH XMMHUH B CUCTEME €CTECTBEHHBIX HayK M €€ pojid B 00ECIIEUCHUH YCTOMYMBOTO PA3BUTHSI, B PELICHUH
Ipo0JIEM 3KOJIOTUYECKON, YHEPreTUUECKOM U MUILEBOM 0€301aCHOCTH, B Pa3BUTHH MEIULIMHBI, CO3/JaHUH HOBBIX MATEPHAJIOB, HOBBIX
HMCTOYHUKOB YHEPTHH, B 00ECIICUCHNHN PALIMOHATILHOTO MPUPOAOIIOIHF30BaHUsA, B (POPMUPOBAHIH MUPOBO33PEHHS U OOIIEH KYIbTYPHI
YeJIOBEKa, a TAKXKE KOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 37]0POBBIO U IPUPOIHON CPEIE;

BIIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOUYAET: OCHOBOIOJIATAIOIINE TMOHITUS — XUMUUYECKUU DJIEMEHT, aToM,
PO aTOMa, U30TOIIbI, SJCKTPOHHAS 000JI0YKa aroma, S-, P-, 0-aTOMHbBIC OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUS aTOMa,
ruOpyIn3alnsl aTOMHBIX OpOWTAaNIel, MOH, MOJIEKYJa, BaJ€HTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIICHh OKUCICHHS, XMMHUYECKas
CBsA3b (KOBaJICHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOJIHAs), KPUCTAUIMYECKAs PEIIETKa, XUMUYEcKash peakius, pacTBOp,



BJICKTPOJIUTBI, HEAJIEKTPOJIUTHI, SJICKTPOJIUTAYECKAS JUCCOIUAINS, CTENEHb IUCCOLUMAINU, BOJOPOJIHBIN ITOKA3aTellb, OKUCIUTEIb,
BOCCTAHOBUTEIb, TEIJIOBOM A(PHEKT XUMUYECKONW pEeakiuu, CKOPOCTb XMMHYECKON peakiMi, XMMUYECKOE PaBHOBECHUE; TCOPUU U
3aKOHBI (TEOPHS IJICKTPOJUTHUCCKON AUCCOIMAIINU, TTeproandeckuii 3axkoH JI.1. MenaeneeBa, 3aK0OH COXpaHEHUsI MAcChl BEIIECTB,
3aKOH COXPAHCHWS W MPEBPAIICHUS DSHEPIUU IMPHU XUMHUYECKUX PEAKIMAX, 3aKOH IIOCTOSIHCTBA COCTaBa BEUIECTB, 3aKOH
JEUCTBYIONIMX MAcC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SI3bIK XUMUM, MUPOBO33PEHUYECKUE 3HAHUS, JIE)KAI[Me B OCHOBE MOHUMAaHMUS
NPUYUHHOCTA M CUCTEMHOCTH XUMHWYECKHX SIBIICHUW; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHHHU BEIIECTBA HA AaTOMHOM, MOHHO-
MOJIEKYJSIPHOM W HAQJAMOJICKYJSIPHOM YPOBHSIX; MPEIACTABICHUS O MEXAaHU3MaxX XUMHUYECKUX PEAKLIHUH, TEPMOIUHAMUYECKUX
U KHHETUYECKHUX 3aKOHOMEPHOCTSIX MX IPOTEKAaHUs, O XUMHUUYECKOM pPABHOBECHH, pPACTBOpPAX W JUCIEPCHBIX CHUCTEMaXx;
(akTONOrNYECKe CBEACHUS O CBOWMCTBAX, COCTaBE, IMONYYCHUHW W O€30MaCHOM HWCIIOIh30BAHUU BAXXKHEUITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHYECKOMN JEATETLHOCTH YeJIOBEKA, OOIIMX HAYYHBIX MPUHIIUIIAX XUMHUUECKOTO TTPOU3BOICTBA;

C(i)OpMHpOBaHHOCTB YMCHHﬁZ BBIABIIATD XapaKTCPHBIC IIPU3HAKN HOHSITI/Iﬁ, yCTaHaBJIMBATh UX
B3aNMOCBA3b, HCIIOJIb30BATH COOTBCTCTBYIOIIHNC ITOHATHA IIPH OIIMCAHWHU HCOPIraHNYCCKHX BCIICCTB U UX HpeBpameHHﬁ;

C(POPMUPOBAHHOCTh YMEHUS UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY JUIsI COCTaBJIEHHS (OPMYJ BELIECTB U ypaBHEHUI
XUMHUYECKUX peakiuil, cucremarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX BELIECTB;

c(hOpMUPOBAHHOCTH YMEHUS OMPECISITh BAICHTHOCTh U CTEICHb OKUCICHHUS XUMUYECKHUX SJIEMEHTOB B COCIWHEHHUSX, BH]I
XUMUYECKOM CBsI3M (KOBaJCHTHAs, MOHHAsS, METATMYECKAsl, BOJOPO/IHAS ), TUM KPUCTAUIMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTH YMEHUS OOBSICHATh 3aBHCHMOCTh CBOWMCTB BEIIECTB OT BHJIa XMMHUYECKOW CBSI3M W THUINA KPUCTALIMYECKOM
peméTKr, OOMEHHBIN U JOHOPHO-AKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHI: KJIacCU(UIIMPOBATh: HEOPraHMYECKUE BEUIECTBA IO HX COCTaBy, XMMHUYECKHE PEAKIUU 110
pa3IMYHbIM MPU3HAKAM (YUCITY U COCTaBY PEarupyrollux BEUIECTB, TEIIIOBOMY 3h(EKTY peakiui, U3MEHEHUIO CTETICHEW OKUCIICHUS
AJIEMEHTOB, OOPAaTHMMOCTH, YYacTHIO KaTajau3aropa W JPYTHUE); CaMOCTOSTENbHO BHIOMpPATh OCHOBAHUS M KPUTEPUH IS
KJ1acCU(UKAIIMN U3y4aeMbIX BEIIECTB U XUMHUUECKUX PEAKIUN;

c(hOpMUPOBAaHHOCTh YMEHHS PacKpbIiBaThb CMBICH Tepuoandeckoro 3akoHa J[. WM. MenneneeBa W JeMOHCTPUPOBATh €ro
CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO U POTHOCTHYECKYIO (D YHKIINUH;



C(OPMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB XMMHUYECKHX AJIEMEHTOB IEPBOrO—
yerBéproro nepuonoB llepmommueckorn cucrembl J[.W. MenneneeBa, UCHONb3ysd MOHATUSA «IHEPIETUUYECKHE YPOBHU»,
«IHEPreTUYEeCKUe MOAYPOBHMY», «S-, P-, d-aTOMHBIC OpOUTAI», «OCHOBHOE M BO30YKIEHHOE YHEPreTHUCCKUE COCTOSIHUSI aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMMYECKHUX JJIEMEHTOB M MX COCIMHEHUN MO TMepuojaM U TIpylnam
Ilepmonnueckon cucremsl [l. 1. MeHnneneeBa, BAICHTHbIE BO3MOXXHOCTH aTOMOB AJIEMEHTOB HA OCHOBE CTPOECHUS MX DJIEKTPOHHBIX
000JI0YEK;

cOpMUPOBAHHOCTh ~ YMEHMI: XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BELIECTB  Pa3IMYHBIX
KJIaCCOB, MOJTBEPKIATh CYII[ECTBOBAHUE T€HETUYECKOM CBSI3M MEXAY HEOPraHWUYEeCKUMH BEIIECTBAMHU C IOMOIIBIO YPaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINA;

chOpMUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKITUN ITOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO OajiaHca 3THX peakluil; peakiuid MOHHOTO OOMEHa MyTEM COCTaBICHMUS UX TMOJHBIX W COKPANIEHHBIX HMOHHBIX
YPaBHEHMI; peakinii THAPOIN3a; PEaKIMil KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE THIPOKCOKOMILIEKCOB IMHKA U ATIOMUHUA);

c(hOpMUPOBAHHOCTh YMEHUS OOBSCHITH 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKUX PEaKIMi ¢ y4€TOM HUX JHEPreTUYECKHUX
XapaKTEPUCTUK, XapaKTep U3MEHEHHSI CKOPOCTH XMMHYECKON PEaKIMU B 3aBUCMMOCTU OT Pa3IMUHBIX ()aKTOPOB, a TAKXKE XapaKTep
CMEILEHUS] XUMUYECKOT0 PABHOBECHS O] BIUSIHUEM BHEIIHUX Bo3aecTBui (mpunuun Jle [larenke);

c(hOpMUPOBAHHOCTH YMEHUS XapaKTEPU30BaTh XUMUUYECKHUE PEAKIUH, JISKAIME B OCHOBE MTPOMBIIINIEHHOTO MOTYYEHUs CEPHOMN
KHUCJIOThI, aMMHaKa, OOlIMe HAy4YHbIE MPUHLMIBI XUMUYECKHX MPOU3BOJICTB; LEIECOOOPA3HOCTh MPUMEHEHUS HEOPraHUYECKUX
BEIIECTB B MMPOMBIIIIEHHOCTH U B OBITY C TOUKHU 3pEHUSI COOTHOIIEHUS PUCK-TIOJIb3a;

C(l)OpMI/IPOBaHHOCTB BIaACHU CHUCTEMOM 3HAaHUM O MCTOAAX HAYYHOI'O IIO3HAHHA SIBIICHUU npupoabl — Ha6J'II-0I[eHI/IC,
N3MCPCHUC, MOICIINPOBAHUC, OKCIICPUMCHT (peaHBHBIﬁ u MLICJICHHI)Iﬁ), HCIIOJIb3YCMBIX B  CCTCCTBCHHBIX  HAYKaX,
YMCHUSA MMIPUMCHATDb OTH 3HAHWA IIPU J3KCIICPUMCHTAJIBHOM HCCIICAOBAHWHW BCIICCTB W IJIA OOBSICHEHHSI XMMHYECKUX HBHCHI/Iﬁ,
HMCIOIMKUX MCCTO B IIPHUPOJC, HpaKTHLIeCKOﬁ ACATCIIBHOCTH YCJIOBCKA U B HOBCGI[HGBHOﬁ KHN3HH,

C(l)OpMI/IPOBaHHOCTB YMCHUSA BBIABJIATL B3aUMOCBA3bL XHMHWYCCKUX 3HAHUU C TIOHITHSAMH H MpCACTAaBICHHUAMUA AOPYTIUX
CCTCCTBCHHO-HAYYHBIX IIPCAMCTOB AJIA 0oJiee 0CO3HAHHOTO TOHMMAaHHUS MaTCpUuaJIbHOIO CAMHCTBA MHUPA,



C(OPMHUPOBAHHOCTh YMEHUS NMPOBOAUTH PAcu€Thl: C HCIOJb30BAHHEM IOHITHI «MaccoBasi J0Jid BELIECTBAa B PAacTBOPE» U
«MOJISIPHASI KOHLIEHTPALMs»; MAcCChl BEILIECTBA WM 00bEMA raza mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe€ WU 00BEMY OJHOIO
U3 YYacTBYIOIIMX B PEAKIMH BEIIECTB; TEIIOBOro 3(d@dekra peakuuu; 3HaA4€HUs BOAOPOAHOIO IOKa3aTessl PacTBOPOB KHUCIOT U
IIEeJI0Ye C M3BECTHOM CTENEHbI0 IUCCOLMALMU; Macchl (00bEMa, KOJNMYECTBAa BEIIECTBA) MPOJYKTa PEAKIMH, €CIM OJHO W3
MCXOJHBIX BEILLECTB IaHO B BUJIE pacTBOpa C ONpPEAeIEHHOW MacCOBOM J10JIel paCTBOPEHHOIO BEIIECTBA WM JAHO B U30BITKE (MMEET
MIPUMECH); JIOJH BBIXOJIa TTPOJYKTA PEAKITUHU; 0OBEMHBIX OTHOIIICHHUM Ta30B;

c(hOpPMUPOBAHHOCTh YMEHUM: CAaMOCTOSTEIHHO MJIAHUPOBATh U MPOBOJUTH XMMHUYECKUN IKCIEPUMEHT (IIPOBEJICHUE PEAKIUI
MOHHOTO OOMEHa, MOATBEP)KICHNE KaYeCTBEHHOI'O COCTaBa HEOPTaHWYECKUX BEIIECTB, OMPEICIICHUE CPEllbl PACTBOPOB BEILECTB C
NOMOIIBI0 HMHAMKATOPOB, M3YyYEHHUE BIUSHUS pa3MYHBIX (AKTOPOB Ha CKOPOCTh XHMHYECKOW peakluuH, pelIeHHe
AKCIIEPUMEHTAIbHBIX 3a7ad 1o TemaMm «Metamwne»y U «Hemeramnsl») ¢ coOmoaeHHMEM MpaBuil O€30MacHOro OOpaleHus: ¢
BEIIECTBAMH M J1a0OpaTOpHBIM 00OpyAOBaHHEM, (OPMYIUPOBATh LEJdb HCCICAOBAaHUS, NPEACTABIATH B pa3nuyHOU (opme
PE3yIbTaThI SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATH UX I0OCTOBEPHOCTH;

c(OPMUPOBAHHOCTh YMEHMI: COOJIIOIaTh NpaBUJia MOJIb30BAaHUS XMUMHYECKOM NOCYI0M M J1a0OpaTOpHBIM 00OpYyIOBaHHUEM,
oOpalIeHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMHM IO BBIIOJHEHHIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB, SKOJIOTMYECKU
1[€JIECO00Pa3HOro MOBENEHUS B OBITY U TPYAOBOW AESITEIBHOCTH B LENSIX COXPAHEHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH MPUPOIHON
Cpedbl W JOCTHKEHHA €€ YCTOWYMBOIO pPa3BHUTHs, OCO3HABATh OMACHOCTh TOKCHUYECKOTO JEWCTBUS Ha JKHUBBIE OpPraHU3MBI
onpeesIEHHBIX HEOPTaHUUECKUX BEIECTB, MOHMMas cMbica nokazatens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICICHANPABICHHBIN MTOUCK XUMHUYECKOW MH(POPMAIIUU B PA3IMYHBIX UCTOYHUKAX
(HayuyHas wu yueOHO-Hay4dyHasi JMTeparypa, CpeAcTBa MaccoBor wuHdopmanuu, WHTEpHET U Apyrue), KpPUTHYECKHU
aHATM3UPOBATH XUMHUUYECKYI0 HHGOpMAIHMIO, TepepadaTrphiBaTh €€ W HCIOJIB30BaTh B COOTBETCTBUU C TOCTABICHHOW Y4eOHOU
3aJ1auci.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

No
/o

HaunmenoBanue
pa3ziesoB U TEM
MPOrpaMMBbI

KomnnuectBo yacos

Bcero

KonTponbpHbIe
paboTHI

IIpakTnyeckue
paboTHI

DnekTpoHHBIE (1M POBEIE) 00pa30BaTEIbHBIC PECYPCHI

Pa3nen 1. TeopeTnueckue 0CHOBBI 0

raHu4ecKoil XUMUMN

1.1.

[Ipenmer
OpraHUYeCKON XUMUHU.
Teopus cTpoeHus
OpraHUYECKUX
coenquHeHUM A. M.
byrneposa

8

0

0

bubmotexa IIOK https://lib.myschool.edu.ru/content/5445

Uroro no pazneny

Pa3nea 2. Yruaesoaopoabl

2.1.

[IpenenbHbie
YTJIEBOJOPOJBI —
aJIKaHbI, [UKJI0AJIKAHbI

bubmotexa IIOK https://lib.myschool.edu.ru/content/5447

2.2.

HenpenensHslie
YTI€BOLOPOIBI:
AJIKEHBI, aJIKaIUEHBI,
AJIKMHbI

14

bu6moreka [JOK

https://lib.myschool.edu.ru/content/4708 https://lib.myschool.edu.ru/content/962

https://lib.myschool.edu.ru/content/14303

2.3.

ApomaTuueckue
YTIEBOJOPOIBI
(apensr)

but6mmoreka [JOK
https://lib.myschool.edu.ru/content/4071

2.4,

IIpuponnsie
WCTOYHUKHA
YIIIEBOIOPOIOB M UX
nepepadoTKa

bu6moreka [IOK
https://lib.myschool.edu.ru/content/16072

2.5.

lNanorennpounsBoaHbIe
YIJI€BOJOPOJI0B

4

bu6moreka [JOK
https://foxford.ru/wiki/himiya/galogenalkany

Uroro no pazneny

35

Pa3znea 3. Kucaopoacoaepxaiiyue opranndeckue coeJMHeHust



https://lib.myschool.edu.ru/content/5445
https://lib.myschool.edu.ru/content/5447
https://lib.myschool.edu.ru/content/4708
https://lib.myschool.edu.ru/content/962
https://lib.myschool.edu.ru/content/14303
https://lib.myschool.edu.ru/content/4071
https://lib.myschool.edu.ru/content/16072
https://foxford.ru/wiki/himiya/galogenalkany

3.1. | Conuprel. Oenon 11 0 1 bu6moreka [TOK https://lib.myschool.edu.ru/content/15008
https://lib.myschool.edu.ru/content/4065
3.2. | KapOoHunpHbIE 21 0 1 bu6mmoreka [IOK
COCTHHEHUSL: https://lib.myschool.edu.ru/content/14934 https://lib.myschool.edu.ru/content/14700
aJIbaACTruabl U KETOHHLI.
KapOoHOBBIE KHCIIOTHI.
CrnoxHble 3QUpHI.
Kupbl
3.3. | YrueBoasl 9 1 0 bubmunoreka LIOK https://lib.myschool.edu.ru/content/15572
Wroro no pazneny 41
Paznen 4. A3oTcojep:kaniue opraHnyecKue coeMHeHust
4.1. | AMUHEL. 12 1 2 bubmumoreka IOK https://lib.myschool.edu.ru/content/15283
AMUHOKHCIIOTBI. https://lib.myschool.edu.ru/content/15494 https://lib.myschool.edu.ru/content/4039
benku
Wroro no pazneny 12
Pa3nea S. BbICOKOMOJIEKYJISAPHbIE COEIHHEHU
5.1. | BeicokoMOIIEKyIIIpHBIE 6 0 1 bu6moreka [{OK https://lib.myschool.edu.ru/content/5391
COCIIMH CHHS https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
Hroro no pazaeny 6
OBHIIEE KOJIMYECTBO
YACOB no | 102 3 6
IMPOI'PAMME
11 KJIACC
Ne | HaumenoBanue KommuecTtBo yacos OnexTpoHHbIE (LMY POBBIE) 00pa3oBaTENbHBIE PECYPChI
n/n | paszgenoB uTeM | Beero | Kontponbhbie | [Ipaktudeckue
IIPOrpaMMbl paboThI paboTHI

Pa3nea 1. Teopernueckne 0CHOBbI XUMHH

1.1.

Crtpoenue 9
aToMma.

0

0

bu6moreka [JOK
https://lib.myschool.edu.ru/content/16203



https://lib.myschool.edu.ru/content/15008
https://lib.myschool.edu.ru/content/4065
https://lib.myschool.edu.ru/content/14934
https://lib.myschool.edu.ru/content/14700
https://lib.myschool.edu.ru/content/15572
https://lib.myschool.edu.ru/content/15283
https://lib.myschool.edu.ru/content/15494
https://lib.myschool.edu.ru/content/4039
https://lib.myschool.edu.ru/content/5391
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
https://lib.myschool.edu.ru/content/16203

ITepnoanueckuii
3aKOH U
[Tepuonnueckas
cucrema
XUMHYSCKUX
37eMeHTOB /I.
U. Menneneera

1.2.

Crtpoenue
BEIIIECTBA.
Mmuoroo0pa3sue
BEIIICCTB

11

bubmmorexa IIOK https://lib.myschool.edu.ru/content/15976

1.3.

XuMHuecKue
peakiuu

19

bu6mmoreka ITOK https://lib.myschool.edu.ru/content/14418
https://resh.edu.ru/subject/lesson/4938/start/151107/

Uroro no pazneny

39

Pa3nea 2. Heopranuueckasi Xxumust

2.1. | Hemeramibt 31 bubmmorexa ITIOK https://lib.myschool.edu.ru/content/14563
2.2. | Meramsl 23 bubmmorexa ITOK https://lib.myschool.edu.ru/content/14929
Wtoro no pazaeny 54

Paznea 3. XuMus M :Ku3Hb

3.1.

MeTtonasl
IMO3HAHUS B
XUMHMHU. XUMHUS
H JKU3Hb

9

bubmioreka [IOK
https://resh.edu.ru/subject/lesson/3504/

Htoro no pazaeny

OBIIEE
KOJIMYECTBO
YACOB o
IMPOTPAMME

102

IHHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC



https://lib.myschool.edu.ru/content/15976
https://lib.myschool.edu.ru/content/14418
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://lib.myschool.edu.ru/content/14563
https://lib.myschool.edu.ru/content/14929
https://resh.edu.ru/subject/lesson/3504/

Ne Tema ypoxka KonuuectBo yacoB DneKTpoHHBIE TU(POBLIE

n/n Beero| Kontponbusie || [Tpaktuueckue obpazoBatenbHbIe PecypChl

paboThI paboThI

1 |IIpenmert u 3HaYEHUE OPraHUICCKOW XUMHUU, TIPEACTABICHHUE O 1 0 0 Bubnnoteka LLOK

MHOT000pa3uy OpraHNYeCKUX COCAMHEHUM https://myschool.edu.ru/
https://resh.edu.ru/

2 | DmexTpOHHOE CTPOSHHE aToMa yriiepoa (OCHOBHOE U BO30OYKIEHHOE 1 0 0 Bubnnoteka LLOK

cocTosiHUSI). BajleHTHBIE BO3MOXXHOCTH aTOMa yriepoaa https://myschool.edu.ru/
https://resh.edu.ru/

3 || Xumuueckas CBSI3b B OPraHMYECKUX COCAMHEHUAX. MeXaHU3Mbl 1 0 0 Bubnunoteka LLOK

o0pa3oBaHMs KOBAJECHTHOM CBSI3U, CIOCOOBI pa3pbiBa CBSI3EH https://myschool.edu.ru/
https://resh.edu.ru/

4 | Teopus crpoeHus oprannyeckux coenuHenud A. M. bytieposa 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

5 ||Bunel uzomepuu: cTpyKkTypHas, IpOCTPaHCTBEHHAs. DJIEKTPOHHBIE 1 0 0 Bubnnoteka LLOK

3¢ eKThl B MOJIEKYJIaX OPraHUYEeCKUX COCANHEHUM https://myschool.edu.ru/
https://resh.edu.ru/

6 |[IpencraBienue o Kiaccu(pUKAUN U CHCTEMaTHIECKasi HOMEHKIJIATYpa 1 0 0 Bubnnoteka LLOK

(IUPAC) oprannyeckux BeIIECTB https://myschool.edu.ru/
https://resh.edu.ru/

7 |[Knaccudukaius peakiuii B OpraHuuecKon XUMHUHU 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

8 ||[Cucrematuzanus u 00001IeHHE 3HAHUN IO TEME 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

9  ||AnkaHBI: TOMOJIOTHYECKHH psifl, o0mas Gpopmyia, HOMEHKIATypa U 1 0 0 Bubnnoteka LLOK

HU30MEPUA, SJICKTPOHHOEC U IMPOCTPAHCTBEHHOC CTPOCHHUEC MOJICKYJT

https://myschool.edu.

ru/



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

Ne Tema ypoxka KosmmuectBo yacos ‘ DneKTpoHHBIE TU(POBHIE

n/m Beero| Kontponbusie || [Tpaktuueckue obpazoBatelnbHbIe pecypChl

paboThI paboThI

‘ H H Hhttps://resh.edu.ru/

10 ||[dusuyeckue U XUMHUYECKHE CBOMCTBA aIKaHOB 1 0 0 Bubnunoteka LIOK
https://myschool.edu.ru/
https://resh.edu.ru/

11 |[Haxoxxnenue ankaHoB B npupoje. CriocoObl mosiydeHus U npumeHenue | 1 0 0 Bubnnoteka LLOK

AJIKaHOB https://myschool.edu.ru/
https://resh.edu.ru/

12 |[luxknoankansl: o0mas Gopmya, HOMEHKIATYpa U U30MEPH s, 1 0 0 Bubnunoteka LLOK
0COOEHHOCTH CTPOCHHS M XUMHUYECKHX CBOWCTB, CITIOCOOBI IMOJTyUEHUS U https://myschool.edu.ru/
IPUMEHEHNE https://resh.edu.ru/

13 ||PemeHue pacuy€THBIX 3a7a4 HA OMPEIEIICHUE MOJICKYIISIPHON (hOPMYJIBI 1 0 0 Bubnnoteka LLOK
OpPraHWYeCKOro BEIIECTBA M0 MACCOBBIM JIOJISIM ATOMOB 3JICMEHTOB, https://myschool.edu.ru/
BXOISIINX B ero cocras. CucreMarusanus U 0000IIeHe 3HaHUH 110 https://resh.edu.ru/
TeMe

14 ||AnkeHbBI: TOMOIIOTUYECKUH psifl, 001mas hopMyna, HOMEHKIIATYpa, 1 0 0 Bubnnoteka LLOK
ANIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHUE MoJIeKyJl. CTPYKTypHas U https://myschool.edu.ru/
MC-TpaHC-U30MEpHs AJIKCHOB https://resh.edu.ru/

15 ||®usmveckue U XUMHUYECKHE CBOMCTBA aikeHoB. [IpaBuio 1 0 0 Bubnnoteka LLOK
MapkoBHHKOBa https://myschool.edu.ru/

https://resh.edu.ru/

16 ||CocoOBI MOTYYEeHHUs ¥ IPUMEHEHHE aIKCHOB 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

17 |[[Ipaktuueckas pabota Ne 1 mo teme "[lonydeHue >THICHA U U3y4EHUE 1 0 1 Bubnmnoteka LOK

€ro cBoicTB" https://myschool.edu.ru/
https://resh.edu.ru/

18 ||Pemienue pacuy€THBIX 3a7a4 HA OMPEAEIICHUE MOJICKYIISIPHON (POPMYITBI 1 0 0 Bubnnoteka LLOK



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

/1

Tema ypoxka

KoanuectBo yacos

Bcero

KonTponbpHbIE
paboThI

[IpakTnueckue
paboThI

DneKTpoHHBIE TU(POBHIE
00pa3oBaTeIbHbIC PECYPChHI

OPraHruvY€CKOro BEIECTBa

https://myschool.edu.ru/

https://resh.edu.ru/

19

AJ'IKa)II/IeHI)II COHpH}KéHHBIe, HU30JIMPOBAHHBIC, KYMYJIMPOBAHHBIC.
OCOOEHHOCTH 2JIEKTPOHHOT O CTPOEHUS

Bubnnorteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

20

XUMHYECKHE CBOMCTBA CONPSKEHHBIX TUEHOB

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

21

CriocoObl OJTy4eHHS M MPUMEHEHHUE aJIKaIHCHOB

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

22

AJIKVHBI: TOMOJIOTHYECKUH psfl, 0011as popMyma, HOMEHKIATYpa,
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI, (pu3nueckue
CBOMCTBA

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

23

XUMHYECKHE CBOMCTBA AJIKUHOB

Bubnnorteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

24

KauecTBeHHBIE peakUy Ha TPOWHYIO CBSI3b

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

25

Cr1oco0bI MMOJIY4YCHUA U MPUMCHCHHUEC AJIKUHOB

Bubnunoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

26

Penenune 3aaay: pacu€Thl 0 YpaBHEHUIO XUMUYECKON PeaKIuu

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

27

Cucrematusanusa 1 0000IIEHNE 3HAHUH 10 TEME

Bnbnunorteka LIOK



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

Ne Tema ypoxka KonuuectBo yacoB DneKTpoHHBIE TU(POBHIE

n/n Beero| Kontponbusie || [Tpaktuueckue obpazoBatelnbHbIe pecypChl

paboThI paboThI
https://myschool.edu.ru/
https://resh.edu.ru/

28 ||ApeHbI: TOMOJIOTHYECKUHN psif, 001as hopMyia, HOMEHKIaTypa. 1 0 0 Bubnnoteka LLOK
DNEeKTPOHHOE U TPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYI OeH30J1a 1 https://myschool.edu.ru/
TOJIyOJIa, UX (U3UUECKHUE CBOMCTBA https://resh.edu.ru/

29 | XuMu4eckue CBOWCTBA APEHOB: PEAKIMH 3aMEIICHUS 1 0 0 Bubnunoteka LIOK
https://myschool.edu.ru/
https://resh.edu.ru/

30 | Xumudeckue CBOMCTBA apEHOB: PEAKIIUU TPUCOCAHMHCHU SI, OKU CIICHHE 1 0 0 Bubnunoteka LLOK

TOMOJIOT OB O€H30J1a https://myschool.edu.ru/
https://resh.edu.ru/

31 ||OcobeHHOCTH XMMHUYECKUX CBOWCTB CTHPOJIA 1 0 0 Bubnunoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

32 |[Penrenue pacyETHBIX 3a71a4 HA OMPEACIICHUE MOJICKYISIPHON (OPMYIIBI 1 0 0 Bubnnoteka LLOK

OpPraHWYecKOoro BeIllecTBa https://myschool.edu.ru/
https://resh.edu.ru/

33 ||Croco0bI oTy4eHust ¥ IPUMEHEHUE apEHOB 1 0 0 Bubnunoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

34 |[eHernyeckas CBs3b MEXK/Y Pa3JIMYHBIMH KJIACCAMU YTIICBOJOPOOB 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

35 ||Pacuérel mo ypaBHEHUSM XUMUYECKUX peakiuil. CucteMaTusanus u 1 0 0 Bubnnoteka LLOK

0000111eH1Ee 3HAHNUH 10 TEME https://myschool.edu.ru/
https://resh.edu.ru/

36 |[Ipuponnsiii ra3. IlomyTHbie HEDTIHBIE Ta3bI 1 0 0 Bubnnoteka LLOK



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

Ne Tema ypoxka KonuuectBo yacoB DneKTpoHHBIE TU(POBHIE

n/m Beero| Kontponbusie || [Tpaktuueckue obpazoBatelnbHbIe pecypChl

paboThI paboThI
https://myschool.edu.ru/
https://resh.edu.ru/

37 |[KaMeHHBII yroyib U POAYKTHI €ro mepepadoTKu 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

38 |HedTs u ciocoOw! €€ mepepadboTku. [IpumMeHeHne mpoayKToB 1 0 0 Bubnunoteka LLOK

nepepaboTku HeTH https://myschool.edu.ru/
https://resh.edu.ru/

39 |[eHermueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB 1 0 0 Bubnunoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

40 |TamoreHONpOU3BOAHBIE YTIIEBOJIOPOAOB: dJIEKTPOHHOE CTPOCHUE; 1 0 0 Bubnunoteka LLOK

peaKIuy 3aMeICHHS rajloreHa https://myschool.edu.ru/
https://resh.edu.ru/

41 || JleticTBHe miemoue Ha TaJIOTeHIIPOM3BOIHbIE. B3anmonelicTBre 1 0 0 Bubnnoteka LLOK
JIUTAJIOTeHAIKAHOB ¢ MarHueM M ITHHKOM https://myschool.edu.ru/

https://resh.edu.ru/

42 || CucremaTtu3anus 1 0000IIeHHEe 3HAHUH 10 pa3aeny "YrieBonopoas!"” 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

43 || KorTpoabHas padora o teme "YrieBogopoab"” 1 1 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

44 | TIpenenbHbIC OHOATOMHBIE CITUPTHI: TOMOJIOTUYECKUM P, o0Ias 1 0 0 Bubnnoteka LLOK
dbopmyna, CTpoeHHE MOJIEKYJI, H30MEpHs, HOMEHKIIATYpa, https://myschool.edu.ru/
Kiaccu pukanus, GU3nIecKrue cBoicTBa https://resh.edu.ru/

45 || XumMuueckre CBONCTBA MPEAEIbHBIX OIHOATOMHBIX CIIUPTOB 1 0 0 Bubnnoteka LLOK



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

/1

Tema ypoxka

KoanuectBo yacos

Bcero

KonTponbpHbIE
paboThI

[IpakTnueckue
paboThI

DneKTpoHHBIE TU(POBHIE
00pa3oBaTeIbHbIC PECYPChHI

https://myschool.edu.ru/

https://resh.edu.ru/

46

Cnoco0xs1 IMMOJY4YCHUA U IPUMCHCHHUEC OAHOATOMHBIX CIIMPTOB

Bubnnorteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

47

IIpoctbie 3¢upbl: HOMEHKIATypa U H30MEpHUsl, 0COOEHHOCTH
GU3NUECKUX U XUMHUUECKUX CBOWCTB

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

48

MHOroaTOMHBIE CIIUPTHI: STUIICHTJIUKOJb U TJIHUIEPUH, X (PU3ndecKue
U XUMHUYECKHE CBOICTBA

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

49

CriocoObI ToNy4eHus ¥ MPUMEHEHHEe MHOT0aTOMHBIX CITUPTOB

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

50

deHout: cTpOCHUE MOJIEKYIIBI, (PU3NYECKHE CBOMCTBA. TOKCHYHOCTD
(benoma

Bubnnorteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

51

XuMuueckue cBoicTBa (heHona

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

52

Crioco0ObI monmy4deHus ¥ mpuMeHeHune Gpenona

Bubnunoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

53

[TpakTiaeckas pabora Ne 2. Pemienne sKcriepuMeHTaIbHBIX 33/1a4 110
teme "CrnupTsl U heHOIBI"

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

54

CucreMatn3anus 1 0000IIeHe 3HAHUH 110 TEME

Bnbnunorteka LIOK



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

Ne Tema ypoxka KonuuectBo yacoB DneKTpoHHBIE TU(POBHIE

n/m Beero| Kontponbusie || [Tpaktuueckue obpazoBatelnbHbIe pecypChl

paboThI paboThI
https://myschool.edu.ru/
https://resh.edu.ru/

55 || Anmpaeruapl M KETOHBI: SJIEKTPOHHOE CTPOCHHE KapOOHUITLHOM 1 0 0 Bubnnoteka LLOK
TPYIIIBI; TOMOJIOTHYECKHE PsbI, 001Ias popmyma, u3oMepus u https://myschool.edu.ru/
HOMEHKJIATypa https://resh.edu.ru/

56 | Anpnerunbl v KeTOHBI: (PU3MUYECKUE CBOWCTBA; PEAKIIUU 1 0 0 Bubnnoteka LLOK
MIPUCOCTUHEHUS https://myschool.edu.ru/

https://resh.edu.ru/

57 || Peakuuu oxucIieHUS! M Ka4€CTBEHHBIC PEAKIIUU aIbJACTUIOB U KETOHOB 1 0 0 Bubnnoteka LOK
https://myschool.edu.ru/
https://resh.edu.ru/

58 || CiocoOsl momy4eHus anbAeruioB U KETOHOB 1 0 0 Bubnunoteka LIOK
https://myschool.edu.ru/
https://resh.edu.ru/

59 || OnHOOCHOBHBIE TIPEIEIbHBIC KAPOOHOBBIEC KUCIOTHI, 0COOCHHOCTH 1 0 0 Bubnnoteka LLOK

CTPOCHHSI UX MOJICKYJI https://myschool.edu.ru/
https://resh.edu.ru/

60 | M3omepust 1 HOMEHKIATypa KapOOHOBBIX KHCIIOT, HX (PH3HUECKIE 1 0 0 Bubnnoteka LLOK
CBOWCTBA https://myschool.edu.ru/

https://resh.edu.ru/

61 || XuMHUeCcKue CBOMCTBA IMPEIEIIbHBIX OJHOOCHOBHBIX KapOOHOBBIX 1 0 0 Bubnunoteka LLOK
KHCJIOT https://myschool.edu.ru/

https://resh.edu.ru/

62 | OcobGeHHOCTH CBOWCTB MYpaBbUHOM KUCIOTHL. MHOroo0Opasue 1 0 0 Bubnnoteka LLOK
KapOOHOBBIX KHCIIOT https://myschool.edu.ru/

https://resh.edu.ru/

63 || OcOOEHHOCTH CBOMCTB: HEMPEIETbHBIX U aPOMAaTHUYECKIX 1 0 0 Bubnnoteka LLOK



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

Ne Tema ypoxka KonuuectBo yacoB DneKTpoHHBIE TU(POBHIE

n/n Beero| Kontponbusie || [Tpaktuueckue obpazoBatelnbHbIe pecypChl

paboThI paboThI
KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCHKAPOOHOBBIX KHCIIOT. https://myschool.edu.ru/
[IpencraBuTenu BeICIIUX KapOOHOBBIX KHUCJIOT https://resh.edu.ru/

64 || ITonsaTHe O MPOU3BOIHBIX KAPOOHOBBIX KHUCIIOT 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

65 | CrocoObI moNydeHus U MpUMEHeHe KapOOHOBBIX KUCIIOT 1 0 0 Bubnunoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

66 | CrnoxHbIe 3UPHI: TOMOJIOTHIESCKHH psifl, 00mas opmyIia, H30MepHs 1 0 0 Bubnunoteka LLOK

Y HOMEHKJIaTypa https://myschool.edu.ru/
https://resh.edu.ru/

67 | dusnueckue U XUMHUYECKHE CBOMCTBA 3(hHUPOB 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

68 || Pemenue pacu€THBIX 3a7a4: IO YPaBHEHUIO XUMUYECKON pPeakIuu, Ha 1 0 0 Bubnunoteka LIOK

OIpeNieJICHIE MOJICKYJIIPHOM (hOPMYJIBI OPraHUYECKOTO BEIECTBA https://myschool.edu.ru/
https://resh.edu.ru/

69 | IIpakTrueckas pabora Ne 3. PernieHue sKCriepUMEHTAIBHBIX 33129 110 1 0 1 Bubnnorteka LOK

teme "KapOonoBbie kucnoTsl. Crioxxubie 3(upsr” https://myschool.edu.ru/
https://resh.edu.ru/

70 || XKupsl: cTpoeHue, GU3HUECKHE B XUMUUECKHE CBOMCTBA (THIPOJIU3) 1 0 0 Bubnnorteka LOK
https://myschool.edu.ru/
https://resh.edu.ru/

71 | OcoOeHHOCTH CBOWMCTB KHPOB, COAEPKAIIUX OCTATKU HEMPEaeTbHBIX 1 0 0 Bubnnoteka LLOK

YKUPHBIX KUCIOT. JKUpBI B Ipupojie https://myschool.edu.ru/
https://resh.edu.ru/

72 || MbLna KaK COJIM BBICITUX KapPOOHOBBIX KHCJIOT, UX MOIOIIEE JICH CTBHE. 1 0 0 Bnbnunorteka LIOK



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

Ne Tema ypoxka KonuuectBo yacoB DneKTpoHHBIE TU(POBHIE

n/m Beero| Kontponbusie || [Tpaktuueckue obpazoBatelnbHbIe pecypChl

paboThI paboThI
[TonsiTne 0 cuHTeTHYecKUX Moromux cpencteax (CMC) https://myschool.edu.ru/
https://resh.edu.ru/

73 || T'emeTndeckas CBS3b YIIIEBOAOPOIOB U KHCIOPOICOAEPKAITIX 1 0 0 Bubnnoteka LLOK

OpPraHWYEeCKUX BEIECTB https://myschool.edu.ru/
https://resh.edu.ru/

74 || Pacuétbl IO ypaBHEHHUSM XUMUYECKUX PEAKIUI 1 0 0 Bubnunoteka LIOK
https://myschool.edu.ru/
https://resh.edu.ru/

75 || Cucrematusanus 1 0000IEHUE 3HAHUI 10 TEME 1 0 0 Bubnmoreka LIOK
https://myschool.edu.ru/
https://resh.edu.ru/

76 | OOmias xapakTepHCTUKA YTIIEBOIOB U KiIaccu (pUKAIIHS YTIIEBOIOB 1 0 0 Bubnnoteka LLOK

(MOHO-, T - ¥ TIOJIUCAXAPH/IbI) https://myschool.edu.ru/
https://resh.edu.ru/

77 || MoHnocaxapusl: ¢pu3nuecKkre CBONCTBA U HAXO0XKACHHUE B IPUPOJIE 1 0 0 Bubnunoteka LIOK
https://myschool.edu.ru/
https://resh.edu.ru/

78 | IlpuMeHeHue TIFOKO3bI, €€ 3HAUCHHE B KU3HEACITEIIEHOCTH 1 0 0 Bubnnorteka LLOK

opraHu3ma https://myschool.edu.ru/
https://resh.edu.ru/

79 || [lucaxapuasl: caxapo3a, MajJbTo3a U JJakTo3a. HaxokaeHue B mpupoie 1 0 0 Bubnnoteka LLOK

U IIPUMEHEHHE JTUCcCaXapui0B https://myschool.edu.ru/
https://resh.edu.ru/

80 || [Tomucaxapuabl: CTpOCHHE MAKPOMOJICKYJI, GU3HUECKHe U XuMuueckue| 1 0 0 Bubnnoteka LLOK

CBOMCTBA, IIPUMEHEHHE https://myschool.edu.ru/
https://resh.edu.ru/

81 || ITonsiTe 00 UCKYCCTBEHHBIX BOJIOKHAX 1 0 0 BubnnorteKka LLOK



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

/1

Tema ypoxka

KoanuectBo yacos

DneKTpoHHBIE TU(POBHIE

Beero| Kontponbusie || [Tpaktuueckue obpazoBatelnbHbIe pecypChl
paboThI paboThI
https://myschool.edu.ru/
https://resh.edu.ru/
82 | Pemrenue pacueTHBIX 3a/1a4 Ha OMpeeICHUE IOIN BBIX0/Ia MTPOIYKTa 1 0 0 Bubnunoteka LIOK
pEaKINK OT TEOPETUIECKH BO3MOKHOTO https://myschool.edu.ru/
https://resh.edu.ru/

83 | CucremaTtu3anus u 0000IIeHUE 3HAHUH 110 pa3zeny 1 0 0 Bubnunoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

84 | KontposbHas paboTa o Teme "Kucinopoacoaepxaniye opraHnaecKue 1 1 0 Bubnnoteka LOK

coeqrHenus" https://myschool.edu.ru/
https://resh.edu.ru/

85 || AmuHBIL: KnaccuuKalus, CTpPOCHHE MOJIEKYI, o01ias ¢popmya, 1 0 0 Bubnnoteka LLOK

HU30MepHsi, HOMEHKJIATypa U (PU3NIECKIE CBOMCTBA https://myschool.edu.ru/
https://resh.edu.ru/

86 || XumHuueckue CBOMCTBA ann(aTHIECCKUX aMHUHOB 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

87 || AHIJIMH: CTpOCHHE aHWJIMHA, 0COOCHHOCTH XUMUYECKHX CBOWCTB 1 0 0 Bubnnoteka LLOK

AHWIMHA https://myschool.edu.ru/
https://resh.edu.ru/

88 || CrocoOsbl moTydeHus ¥ NpuMeHeHre aar(haTHIeCKUX aMUHOB 1 0 0 Bubnnorteka LOK
https://myschool.edu.ru/
https://resh.edu.ru/

89 || AMMHOKHCIIOTBI: HOMEHKJIATypa U U3oMepusi, GU3HUECKUE CBONCTBRA. 1 0 0 Bubnnoteka LOK

OtnenbHbIE IPEACTABUTEM (L-aMUHOKHUCIIOT https://myschool.edu.ru/
https://resh.edu.ru/

90 | XuMHuueckue CBOMCTBA aMUHOKHCIIOT, UX OMOJIOTHYECKOE 3HAUECHUE 1 0 0 Bnbnunorteka LIOK



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

Ne Tema ypoxka KonuuectBo yacoB DneKTpoHHBIE TU(POBHIE

n/n Beero| Kontponbusie || [Tpaktuueckue obpazoBatelnbHbIe pecypChl

paboThI paboThI
aMUHOKHCIIOT. CHHTE3 ¥ THPOJIH3 M THIOB https://myschool.edu.ru/
https://resh.edu.ru/

91 || benku kKak MPUPOHBIC TTOJIUMEPHI; CTPYKTYPBI OEIKOB 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

92 || XuMuueckue cBoiicTBa OCIIKOB 1 0 0 Bubnnorteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

93 || AzoTcomepxanire reTepoluKINIecKiue coeinHeHns. HyKIenHOBbIC 1 0 0 Bubnmoreka LIOK

KHCIIOTBI: COCTaB, CTPOCHUE U OMOJIOruuecKasi poib https://myschool.edu.ru/
https://resh.edu.ru/

94 | IlpakTrueckas pabota Ne 4. PerieHue sKcriepuMeHTaIbHBIX 33124 110 1 0 1 Bubnnoteka LLOK

TeMe "A30TcoaepKalie opraHuueckue coequHeHus" https://myschool.edu.ru/
https://resh.edu.ru/

95 | Ilpaktnueckas pabota Ne 5. Perienue sxcreprMeHTalbHbBIX 33124 110 1 0 1 Bubnunoteka LIOK

Teme "Pacno3HaBaHuEe OPraHMYECKUX COCTUHEHUN" https://myschool.edu.ru/
https://resh.edu.ru/

96 | KonTposbHas paboTa 1mo TeMe "A30Tcoaepikainue OpraHndecKue 1 1 0 Bubnnoteka LLOK

coenuHenus" https://myschool.edu.ru/
https://resh.edu.ru/

97 || OcHOBHBIC MOHATHS XUMUHU BHICOKOMOJICKYJISIPHBIX COCTUHCHHM 1 1 0 0 Bubnmoreka LIOK

METOBI UX CUHTE3a —IIOJIMMEPHU3aLHs U ITOJIMKOHIEH Callis https://myschool.edu.ru/
https://resh.edu.ru/

98 || Ilmactmacchl. YTHIU3aNKs U Iepepad0TKa IIacTUKa 1 0 0 Bubnnoteka LOK
https://myschool.edu.ru/
https://resh.edu.ru/

99 || DmacroMepsl: HaTypaJIbHBIA CHHTETUYECKHE Kayuyku. Pe3nHa 1 0 0 BubnnorteKka LLOK



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

Ne Tema ypoxka KosmmuectBo yacos ‘ DneKTpoHHBIE TU(POBHIE

n/n Bcero|| Kourponbusie || [Ipaktuueckue obpazoBatelnbHbIe pecypChl

paboThI paboThI
https://myschool.edu.ru/
https://resh.edu.ru/

100 || BonmokHa: HaTypalibHbIE, HCKYCCTBEHHBIE, CHHTeTHUeCKHE. [lomumepsr 1 0 0 Bubnunoteka LIOK

CIIEI[MAJIEHOTO Ha3HAYEHUS https://myschool.edu.ru/
https://resh.edu.ru/

101 || ITpakTrueckas pabora Ne 6. PernreHne 3xcriepuMeHTaIBHBIX 33129 110 1 0 1 Bubnnoteka LLOK

TeMe "Pacmo3sHaBaHHe I1acTMacC U BOJOKOH" https://myschool.edu.ru/
https://resh.edu.ru/

102 ||O6001menue u cucTeMaTH3aIis H3ydEHHOTO0 MaTepraa 1mo TeMe 1 0 0 Bubnunoteka LLOK

"BbICOKOMOIEKYIISIpHBIE COSTUHEHUS" https://myschool.edu.ru/
https://resh.edu.ru/

(OBILEE KOJIMYECTBO YACOB T10 [TIPOTPAMME | 102 | 3 6 |

11 KUIIACC

Ne Tema ypoka ‘ KonuuectBo yacos ‘ OnexkTpoHHBIEe TH(POBHIE

n/n Beero|| Konrponsubie || ITpakTnueckue 0GpasoBaTeIbHEIC PECYPCEI

paboTHI paboTHI

1 || Arom. CocTaB aTOMHBIX sifiep. XUMUYECKUH 1eMeHT. M30TombI 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

2 CtpocHHE IIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YK CJIA 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

3 Knaccupukaruss XkMHYECKUX 3JIEMEHTOB (S-, P-, d-, f-amemenThI) 1 0 0 Bubnunoteka LIOK
https://myschool.edu.ru/
https://resh.edu.ru/

4 || PactipenerieHue JIEKTPOHOB MO AaTOMHBIM OPOUTAIISIM 1 0 0 Bubnnoteka LLOK



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

Ne Tema ypoka KomuuectBo uacos DNEeKTPOHHBIE IU(PPOBBIE

n/n Beero|| Kourponsusie || [TpakTudeckue 00pa3oBaTeIbHbIC PeCypCEI

paboTHI padoTh
https://myschool.edu.ru/
https://resh.edu.ru/

5 DneKTpOHHbIC KOH(PHUTYpAIIK aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 0 0 Bubnnoteka LOK

BO30YXKJIEHHOM COCTOSIHUH https://myschool.edu.ru/
https://resh.edu.ru/

6 || DmexkTpoHHBIE KOH(PHUTYPAIITH HOHOB. DJIEKTPOOTPULIATEILHOCTD 1 0 0 Bubnunoteka LIOK
https://myschool.edu.ru/
https://resh.edu.ru/

7 [Tepunonnueckwuii 3akoH u Ilepuoauyeckas cucTeMa XUMHUYECKUX AJIEMEHTOB 1 0 0 Bubnnorteka LOK

. 1. MenneneeBa, CBsi3b C COBPEMEHHOM TEOPUEN CTPOCHHSI ATOMOB https://myschool.edu.ru/
https://resh.edu.ru/

8 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX IJIEMEHTOB U 1 0 0 Bubnnoteka LOK

00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIIaM U epruoaam https://myschool.edu.ru/
https://resh.edu.ru/

9 CucreMatnsanus 1 0000IIeHe 3HAHUH 110 TEME 1 0 0 Bubnunoteka LIOK
https://myschool.edu.ru/
https://resh.edu.ru/

10 || Buapl XuMu4eckoit cBsi3u. MexaHu3Mbl 00pa3oBaHMs KOBAJICHTHOM CBSI3H. 1 0 0 Bubnmoteka LIOK

BonoponHas cBsi3b. MeXMOJIEKYISIPHBIE B3aUM O CTBUS https://myschool.edu.ru/
https://resh.edu.ru/

11 || BaeHTHOCTb M BaJCHTHbIC BO3MOXHOCTH aTOMOB. CBS3b 3JICKTPOHHON 1 0 0 Bubnnorteka LOK

CTPYKTYPBI MOJIEKYJI C UX '€OMETPUYECKUM CTPOCHUEM https://myschool.edu.ru/
https://resh.edu.ru/

12 || TIpeacraBiieHUs: 0 KOMIIJICKCHBIX COSJIMHCHUSX: COCTAB U HOMEHKJIATypa 1 0 0 Bubnnoteka LOK
https://myschool.edu.ru/
https://resh.edu.ru/

13 || BemectBa MONIEKYJISIPHOTO U HEMOJIEKYJIAPHOTO CTpoeHUs. Tumsl 1 0 0 Bubanoteka LLOK

KpUCTAJNIMYCCKUX PCHICTOK U CBOMCTBA BCIICCTB



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

Ne Tema ypoka KomuuectBo uacos DNEeKTPOHHBIE IU(PPOBBIE

n/m Bceero|| KonrponbHbie || [Tpaktuyeckue 00pa3oBaTeIbHbIC PeCypCEI

paboTHI padoTh
https://myschool.edu.ru/
https://resh.edu.ru/

14 || TloHsaTHE O TUCIIEPCHBIX cHcTeMax. IIpeacraBiaeHne O KOJUTOMIHBIX 1 0 0 Bubnnoteka LOK
pacTBOpax https://myschool.edu.ru/

https://resh.edu.ru/

15 || McTuHHBIE pacTBOPHL: HACBIILIEHHbIE U HEHACBHIIIEHHBIE, PACTBOPUMOCTb. 1 0 0 Bubnunoteka LIOK
Kpucramnoruaparst https://myschool.edu.ru/

https://resh.edu.ru/

16 || CiocoObI BEIpa)KEHHS KOHIIEHTPAIIMKM PAaCTBOPOB 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

17 || Pemenue 3a1a4 ¢ UCIOJIb30BAHUEM MTOHATUH "MaccoBas 101 pacTBOPEHHOTO || 1 0 0 Bubnnoteka LLOK

BemiecTBa", "MoISIpHast KOHIIEHTparus" https://myschool.edu.ru/
https://resh.edu.ru/

18 || Knmaccudukaiius 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB 1 0 0 BubnnorteKka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

19 || Cucrematusanus u 0000IIEHUE 3HAHUHN 110 TEME 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

20 || KouTpoussHas pabota o TemaMm "Ctpoenue atoma. [leproandeckuii 3aKoH 1 1 0 Bubnnoteka LLOK
[Tepuoguyeckas cucrema xumudeckux 3nemeHToB 1. 1. Menneneena", https://myschool.edu.ru/
"Crpoenue BemecTBa. MHOrooOpasue BemiecTB" https://resh.edu.ru/

21 || Knaccudurarys XdaMUYIECKIX PEaKIMii B HEOPraHUIECKONW M OPraHu9IeCKOn 1 0 0 Bubnnoteka LLOK
XUMHUU. 3aKOH COXPaHEHUSI MacChl BEIECTB; 3aKOH COXPAaHECHUS U https://myschool.edu.ru/
MpEeBpalllCHUS DHEPTUU IPU XUMHUYCCKUX PCaKLIUAX https://resh.edu.ru/

22 || TermoBsie 3G EKTH XUMHYECKUX peakiuii. TepMOoXuMHYeCKHe ypaBHEHUS 1 0 0 Bubnnoteka LLOK



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

Ne Tema ypoka KonmuaectBo yacos ‘ DNEeKTPOHHBIE IU(PPOBBIE

n/m Bceero|| KonrponbHbie || [Tpaktuyeckue 00pa3oBaTeIbHbIC PeCypCEI

paboTHI padoTh
https://myschool.edu.ru/
https://resh.edu.ru/

23 || Ber4HCIICHUS 10 YPABHEHUSM XUMHUYCSCKUAX PEAKIHI U TEPMOXHUMUIECKUM 1 0 0 Bubnunoteka LIOK

YPaBHEHUSAM https://myschool.edu.ru/
https://resh.edu.ru/

24 || CKOpOCTh XUMUYIECKOW PEaKINH, €€ 3aBHCUMOCTh OT Pa3JIMIHBIX (PAKTOPOB. 1 0 0 Bubnnoteka LLOK

Karanu3s n kaTanuszaTopsl https://myschool.edu.ru/
https://resh.edu.ru/

25 || ['oMOreHHbIE ¥ F€TEPOrEHHbIE PEAKIIUU 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

26 || ITpakTrueckas pabora Ne 1 mo teme "BimsiHue pa3imaHbIX (GakTOPOB Ha 1 0 1 Bubnunoteka LLOK

CKOPOCTh XUMHUYECKOM peakiuu" https://myschool.edu.ru/
https://resh.edu.ru/

27 || ObpatuMBble 1 HEOOpaTUMBbIC PeaKIUH. XUMUYECKOE PABHOBECHE 1 0 0 Bnubanorteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

28 | IlpaxTiyeckas pabota Ne 2 mo teme "BrmsHue pa3nuuHbIX (paKTOPOB HA 1 0 1 Bubnunoteka LIOK

MOJIOKEHUE XUMHUUECKOTO PAaBHOBECHS" https://myschool.edu.ru/
https://resh.edu.ru/

29 || DnekTpomuTHueckas auccoruanys. CHIbHBIE M CIIa0ble 3IEKTPOIUTHL. 1 0 0 Bubnnoteka LLOK

Crenenp ucconnaniu https://myschool.edu.ru/
https://resh.edu.ru/

30 || MonHoe mpousBenenue BoAsl. Cpena BOAHBIX pacTBOPOB. Bogopoausrit 1 0 0 Bubnnoteka LLOK

noka3zareib (pH) pactBopa https://myschool.edu.ru/
https://resh.edu.ru/

31 | I'maponu3 coiieid. Peakiyuu, mpoTeKaroIHe B pacTBOpPaX JIEKTPOJIUTOB 1 0 0 Bubnunoreka LLOK



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

n/m

Tema ypoka

KonuuecTBo uacoB

Bcero

Kontponbusie
paboTsl

IIpakTuueckue
padoTh

DNEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHEIE PECYPCHI

https://myschool.edu.ru/

https://resh.edu.ru/

32

[TpakTrueckas padota Ne 3 mo Teme "XuMUYECKHE pPEaKIMK B pacTBOpax
3IEKTPOIUTOB"

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

33

OKHCIHTEIILHO-BOCCTAHOBHUTEILHBIC peakuuu. Baxnenmme OKUCINTETN U
BOCCTaHOBUTCIIN

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

34

MeTo 31eKTpOHHOT 0 (3IEKTOHHO-HOHHOT0) OanaHca

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

35

DJEKTPOJIHM3 PACTBOPOB M PACILUIABOB BEIIECTB

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

36

Pemenue 3aJiav pa3JIM9YHbIX THIIOB

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

https://resh.edu.ru/

37

Pemenne 3aa4 pa3JIMIYHbIX TUIIOB

Bubnumoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

38

Cucremarusanus u 00001IeHHE 3HAHUH 110 TeMe " XUMHYECKHe peakiuu"

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

39

Kontponbnas pabota o teme "Xumudeckue peakuu"

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

40

ITonoxenune HemetrauioB B [lepuoguueckoi cucreMe XUMHUYECKUX 3JIEMEHTOB

J1. . MenneneeBa 1 0COOCHHOCTH CTPOCHHS X aTOMOB. Du3nveckue

Bnbnunoteka LILOK



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

Ne Tema ypoka KonmuaectBo yacos ‘ DNEeKTPOHHBIE IU(PPOBBIE

n/m Bceero|| KonrponbHbie || [Tpaktuyeckue 00pa3oBaTeIbHbIC PeCypCEI

paboTHI padoTh
CBOICTBA HEMETAIIIOB https://myschool.edu.ru/
https://resh.edu.ru/

41 || AnoTporust HeMeTaioB (Ha mpuMmepe KUciIoposa, cepbl, hocdopa u 1 0 0 Bubnnoteka LLOK

yriepoaa) https://myschool.edu.ru/
https://resh.edu.ru/

42 || Bogopoa: nosiydenue, GpU3NIECKue U XUMUYecKrue cBorcTBa. [ mapust 1 0 0 Bubnunoteka LIOK
https://myschool.edu.ru/
https://resh.edu.ru/

43 || TayoreHbpl: HAXOXICHUE B MIPUPOJIE, CIIOCOOBI ONYUYeHHUs1, PU3UUECKUE U 1 0 0 Bubnunoteka LLOK

XMUMHUYECKUE CBOWCTBA https://myschool.edu.ru/
https://resh.edu.ru/

44 || 'anorenoBof0poibl. BaskHelnye KMCIOPOACOAEpKAIINE COSMHCHHS 1 0 0 Bubnnoteka LLOK

raJIoreH OB https://myschool.edu.ru/
https://resh.edu.ru/

45 || JJabopaTOpHBIE ¥ TPOMBILICHHBIE CIIOCOOBI MOJTyY CHHUS [aJIOreHOB. 1 0 0 Bnubanorteka LLOK

[IpumMeHeHue TaIoreHOB U UX COEIUHEHUN https://myschool.edu.ru/
https://resh.edu.ru/

46 | [Ipaxtuueckas padota Ne 4. PemieHue sKcriepuMeHTaNIbHBIX 33134 [0 TeMe 1 0 1 Bubnnoteka LLOK

"T"amoredsr" https://myschool.edu.ru/
https://resh.edu.ru/

47 || Kucnopo: 1abopaTOpHbIE U ITPOMBIIIICHHBIE CIIOCOOBI OTY4CHUS, 1 0 0 Bubnnoteka LLOK

¢du3ndeckue u xumMudeckue ceoricrea. O30H. [IpuMeHeHne Kuciopoaa U 030Ha https://myschool.edu.ru/
https://resh.edu.ru/

48 || OxcubI U TEPOKCHUIbI 1 0 0 Bubnunoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

49 || Pemenue 3a1a4 pa3IM9HbIX THIIOB 1 0 0 Bubnunoteka LLOK



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

Ne Tema ypoka KonmuaectBo yacos ‘ DNEeKTPOHHBIE IU(PPOBBIE
n/m Bceero|| KonrponbHbie || [Tpaktuyeckue 00pa3oBaTeIbHbIC PeCypCEI
paboTHI padoTh
https://myschool.edu.ru/
https://resh.edu.ru/

50 || Cepa: HaxOK/I€HHE B IPUPOJIE, CIIOCOOBI MOAyUeHuUs, PU3HUECKHE U 1 0 0 Bubanoteka LLOK

XHMHUYECKHE CBOMCTBA https://myschool.edu.ru/
https://resh.edu.ru/

51 || CepoBomopo, cyibhuibl 1 0 0 Bubnunoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

52 || Kucnopoacoaepikaiiue coenuuerus cepbl. OCOOCHHOCTH CBOMCTB CEPHOM 1 0 0 Bubnmoreka LIOK

KHCJIOTBI https://myschool.edu.ru/
https://resh.edu.ru/

53 || IIpaktuyeckas pabora Ne 5. PenieHne skcriepuMeHTaIbHBIX 3a/1a4 110 TEMe 1 0 1 Bubnnoteka LLOK

"Cepa u eé coenuHeHHS" https://myschool.edu.ru/
https://resh.edu.ru/

54 || A30T: HAaXOKIEHKE B TIPUPOJIE, CIIOCOOBI MOTydeHuUs, PU3HUCCKHE U 1 0 0 Bubnunoteka LIOK

XUMUYECKUE CBOMCTBA. AMMUAK, HUTPUIbI https://myschool.edu.ru/
https://resh.edu.ru/

55 || Kucnopoaconepxamme coequHeHust a3ora. OCoOCHHOCTH CBOICTB a30THOI 1 0 0 Bubnnoteka LLOK

KHACJIOTHI https://myschool.edu.ru/
https://resh.edu.ru/

56 || TIpuMeHeHHEe a30Ta U €10 COeAMHEHUI. A30THBIE y100pEHUs 1 0 0 Bubnnoteka LOK
https://myschool.edu.ru/
https://resh.edu.ru/

57 || @ocdop: HaXOKIEHUE B IIPUPOJIE, CIIOCOOBI MOTydeHHs, PHU3HYECKHE U 1 0 0 Bubnnoteka LLOK

XuMHU4eckue cBoiictBa. @ochuast u pochun https://myschool.edu.ru/
https://resh.edu.ru/

58 || Oxcunsl pocdopa, pochopconepxkamue kucnorsl. Comu pochopHoit 1 0 0 Bubnnoteka LLOK

KHCJIOTHI



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

n/m

Tema ypoka

KonuuecTBo uacoB

Bcero

Kontponbusie
paboTsl

IIpakTuueckue
padoTh

DNEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHEIE PECYPCHI

https://myschool.edu.ru/

https://resh.edu.ru/

59

[Tpumenenue pocdopa u ero coequuenunii. ocopHbie ynoOpeHus

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

60

ITpakTueckas padorta Ne 6. Pemenne skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe
"Azot 1 pocop u ux coenuHeHU"

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

61

YFHCpO)lZ HaXO0XIACHHUEC B IIPUPOAC, AJLTIOTPOITHBIC MOI[I/I(i)I/IKaI_II/II/I;
(1)I/ISI/I‘ICCKI/IG 1 XUMHWYCCKHE CBOfICTBa, MIPUMCHCHHC

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

62

Oxkcun yraepona(Il), okcup yrinepona(IV), yronbhas kucnora u e€ conm

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

63

Pemenue 3a/lav pa3JIMIHbIX TUIIOB

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

https://resh.edu.ru/

64

KpemHuii: Haxox1eHre B MPUPOJIE, CIIOCOOBI MOTy4YeHusl, PU3ndecKkue u
XUMHUUECKHE CBOMCTBA

Bubnumoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

65

Oxkcua kpemuusi(I'V), kpeMHHEBast KUCIIOTA, CUITUKATHI

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

66

[Ipumenenue kxpeMHHUs U ero coequHeHni. CTeKIo, ero nNoJy4eHue, BUIbl
CTEKJIa

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

67

Pemienue 3aJia4 pa3JIM4HbIX THIIOB

Bnbnunoteka LILOK



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

n/m

Tema ypoka

KonuuecTBo uacoB

Bcero

Kontponbusie
paboTsl

IIpakTuueckue
padoTh

DNEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHEIE PECYPCHI

https://myschool.edu.ru/

https://resh.edu.ru/

68

CucreMatnsanus 1 0000menne 35aamii mo reme "Hemeramisr"

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

69

Kontponbnas pabota o teme "Hemeramner"

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

70

AHanu3 pe3yibTaToB KOHTPOJILHOM paOOThI, KOPPEKIIHSI OO 0K

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

71

[Tonoxxenue meraiioB B [lepronnueckoit cucreMe XMMUYECKUX JJIIEMEHTOB.

OCo0OEHHOCTH CTPOCHHUS PTEKTPOHHBIX 000JI0YEK ATOMOB METAIIJIOB

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

72

Obume ¢pusnyeckue cBorcTBa MeTasioB. [IpuMeHeHrne MeTansaoB B ObITY U
TEXHUKE

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

https://resh.edu.ru/

73

Cmnassl MetaiioB. Koppo3ust metanios

Bubnumoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

74

Pemenue 3amau PA3JIMYHBIX TUITIOB

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

75

DNEeKTPOXUMHYECKHUH PsJl HANIPsDKEHUH MeTamuioB. O0mue criocoOb
MOJTyYCHUS] METAJIIIOB

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

76

Obmras xapakrepuctuka MetamioB [A-rpymnmsl [lepuoamueckoit cucTeMsr
XUMHUYECKUX 3JIeMeHTOB. HaTpwuii u kanwii: momydenue, pusndeckue u

Bnbnunoteka LILOK



https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
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Ne Tema ypoka KonmuaectBo yacos DNEeKTPOHHBIE IU(PPOBBIE

n/m Bceero|| KonrponbHbie || [Tpaktuyeckue 00pa3oBaTeIbHbIC PeCypCEI

paboTHI padoTh
XUMHUYECKUE CBOMCTBA, TPUMEHEHUE TIPOCTHIX BEIIECTB U MX COCTMHCHHM https://myschool.edu.ru/
https://resh.edu.ru/

77 || O6mas xapakreprctuka merasioB I[IA-rpymms [Teproandeckoil CucTeMbl 1 0 0 Bubnunoteka LIOK
XUMHUYECKUX JIEMEHTOB. MarHuil ¥ KajbIUii: IOJIy4eHHne, Pu3ndecKkue u https://myschool.edu.ru/
XHUMHYECKUE CBOWCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB M MX COCTUHEHHMA https://resh.edu.ru/

78 || XKEcTKOCTh BOMBI M CITOCOOBI €€ YCTpaHCHHUS 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

79 || AmoMHHUE: TIoJy4eHHuE, PU3NYECKUE U XMMUYECKHUE CBOWCTBA, TPUMEHCHHE 1 0 0 Bubnnorteka LOK
https://myschool.edu.ru/
https://resh.edu.ru/

80 || AM(oTepHbIe CBOICTBAa OKCH/IA U THIPOKCH/IA ATFOMUHHS, 1 0 0 Bubnunoteka LIOK

TUAPOKCOKOMIIJIEKCHI aTFIOMUHUS, UX IIPUMCHCHHE https://myschool.edu.ru/
https://resh.edu.ru/

81 || PemieHue 3a1a4 pa3jnIHbIX TUIIOB 1 0 0 Bubnnoteka LLOK
https://myschool.edu.ru/
https://resh.edu.ru/

82 || IpakTuueckas padora Ne 7. PerieHne sKCriepuMeHTabHBIX 3a/1a4 [0 TeMe 1 0 1 Bubnunoteka LIOK

"MeTtasuibl rl1aBHBIX moArpymnm" https://myschool.edu.ru/
https://resh.edu.ru/

83 || OGImmas xapakTeprCTHKA METajI0B 000UYHBIX moarpymil (b-rpyim) 1 0 0 Bubnnoteka LOK
[Teproanyeckoi CHCTEMbI XUMHUYECKHUX JJICMEHTOB https://myschool.edu.ru/

https://resh.edu.ru/

84 || dusnyeckre U XUMUYIECKHE CBOMCTBA XpOMa U €ro COEANHEHUH, NX 1 0 0 Bubnnoteka LLOK
IPUMEHECHUE https://myschool.edu.ru/

https://resh.edu.ru/

85 || BaxkHeimue coequHEHUsT Mapranma. [lepMaHranar Kamus, ero 1 0 0 Bnbnunoteka LILOK

OKHCIUTEIILHBIE CBOICTBA



https://myschool.edu.ru/
https://resh.edu.ru/
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n/m

Tema ypoka

KonuuecTBo uacoB

Bcero

Kontponbusie
paboTsl

IIpakTuueckue
padoTh

DNEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHEIE PECYPCHI

https://myschool.edu.ru/

https://resh.edu.ru/

86

du3nyeckne 1 XMMHUYECKHE CBOMCTBA Keje3a U €ro COC,ZIPIHCHHIZ. HOlequI/Ie
" IPUMCHCHHC CIIJIAaBOB JKXCJIC3a

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

87

dOu3nyecKne 1 XMMHIESCKHE CBOMCTBA MEAU U €€ COSAMHECHUH, HX
MIPUMEHEHUE

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

88

dusznyecKkre 1 XUMHYECKHE CBOMCTBA IIUHKA U €TI0 COCHHHGHHﬁ, ux
MIPUMCHCHHE. FI/II[I)OKCOKOMHJ'IGKCBI OUHKa

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

89

[TpakTrueckas paborta Ne 8. Pemienne skcriepuMeHTaIbHBIX 3a/1a4 10 TeMe
"MeTanbl T0OOOYHBIX MOATpyI”

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

90

Pemenue 3aJiav pa3JIM9YHbIX THIIOB

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

https://resh.edu.ru/

91

O060011eHNe U cucTeMaTH3alusl U3y4EHHOr 0 MaTepuaa 1no reme "Metaist"

Bubnumoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

92

KontposbHas pabora o Teme "Metasib"

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

93

AHanu3 pe3yibTaToB KOHTPOJIbHOM paObOThl, KOPPEKLIKS OIIMOOK

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

94

Pousb xumuu B obecriedeHnr yCTOMYMBOTO Pa3BUTHS yenoBeuecTBa. [loHsTHE
0 HaYYHBIX METO/IaX UCCIEA0BAaHUS BEIIECTB

Bnbnunoteka LILOK



https://myschool.edu.ru/
https://resh.edu.ru/
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n/m

Tema ypoka

KonuuecTBo uacoB

Bcero

Kontponbusie
paboTsl

IIpakTuueckue
padoTh

DNEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHEIE PECYPCHI

https://myschool.edu.ru/

https://resh.edu.ru/

95

HaquBIC IMPUHIUIIBI OpraHnu3alu XUMHYCCKOI'o MMpoOnu3BOJACTBA.
HpOMBIIHJ'IeHHBIe CIIOCOOBI MMOJIy4CHUS BaXKHEHIITNX BCIIICCTB

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

96

XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCIEACTBUS

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

97

Xumus u 300POBLEC YCJIOBCKA. .HeKapCTBeHHI)Ie cpeacTBa

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

98

Xumud iy, Poiis XuMum B 00eCIIedeHUH TTHIIEBON 0€30acCHOCTH

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

99

Kocmernueckue u Hap(bIOMepHI)Ie CpCaCTBaA. briToBas xumus

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

https://resh.edu.ru/

100

XUMHS B CTPOUTEIbCTBE. BaskHEN e CTPOUTEIBHBIE U KOHCTPYKIIHOHHBIE
MaTepHuabl

Bubnumoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

101

XHUMUS B CEIILCKOM XO3SMCTBE. OpFaHI/I‘IeCKI/Ie U MUHCPAJIbHBIC yz[06peH1/I;1

Bubnnoteka LLOK
https://myschool.edu.ru/

https://resh.edu.ru/

102

Cucrematusanusa 1 0000IIEHNE 3HAHUH 10 TEME

Bubnnoteka LOK
https://myschool.edu.ru/

https://resh.edu.ru/

‘OBH_[EE KOJIMYECTBO YACOB IIO ITPOTPAMME
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