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INOACHUTEJIBHASA 3AIINCKA

Paboyas nmporpamma 1o XMMuM Ha YpOBHE CpeIHET0 001ero oopazoBanus paspadorana Ha ocHoBe DenepanabHOro 3akoHa ot 29.12.2012 Ne 273-
@3 «O6 obpazoBanum B Poccuiickoit @enepannn», TpeOOBaHUI K pe3yibTaTaM OCBOCHHS (elepanbHOil 00pa3oBaTeNbHON MPOTPaMMbI CPEIHEro
obmero obpazoanuss(P@OII COO), npencraBieHHbIXx B DenepalbHOM TocyaapcTBeHHOM oOpaszoBaTenbHOM craHaapte COO, ¢ yuérom Konuenmmu
npenoAaBaHus yueOHOro npeamera « Xumus» B 00pazoBaTesbHbIX opranuzanusax Poccuiickoit denepanuu, peann3yomux OCHOBHbIE 00pa3oBaTesbHbIE
MporpamMMbl, 1 OCHOBHBIX MOJIOkeHHH «CTparerun pa3Butus BocnuTaHusi B Poccuiickoit ®@enepanuu Ha mepuoa o 2025 roma» (Pacmopsbkenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

XvMUS Ha YpOBHE YIIyOJIEHHOTO U3yUeHHs 3aHUMAET BaXKHOE MECTO B CUCTEME €CTeCTBEHHO-HAydyHOro oOpa3oBanus y4amuxcsi 10—11 kmaccos.
Wzydenune npenmera, peanuszyeMoe B YCIOBUSX auddepeHnnpoBaHHOTO, TPOGMIEHOTO 00YYEeHHUs, MPU3BAHO O0ECIIEYUTh 00IIe00pa30BaTEIbHYIO H
OOMIEKYJIBTYPHYIO MOJITOTOBKY BBIITYCKHHKOB HIKOJIBI, HEOOXOUMYIO JJIS aJalTalliy X K OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KU3HU B COIIMYME, a TaKKe
JUTSL IPOJIOJDKEHUS 00yYeHHS B OPTaHU3aUsIX TPOPECCHOHATBHOTO 00pa30BaHUs, B KOTOPHIX XUMHUS SBISIETCS OJTHOW U3 IPUOPUTETHBIX TUCIIHUILIHH.

B nporpamme no xumuu Ha3HaueHue IpeaMera «XHUMHs» IOJIY4aeT MOAPOOHYI0 HWHTEPHPETAli0 B COOTBETCTBHM C OCHOBONOJArarolUMU
nonoxkeHussMu PI'OC COO o B3auMOOOYCIOBIEHHOCTH IIeNied, COJEp)KaHus, pe3ylbTaTOB OOyueHUss U TpeOOBaHUH K YPOBHIO MOJTOTOBKH
BBIMYCKHUKOB. CBUAETEIHCTBOM TOMY SIBJISIFOTCS CJIEAYIOIIKE BHIMOIHIEMbIE IPOrPaMMOii 110 XUMUU (YHKITUH:

¢ uHPOPMAIMOHHO-METOINYECKAsl, pealn3anrs KOTOPOH oOecIieunBaeT MoJydeHne MPEICTaBICHHUS O LENsIX, COAepKaHNuH, OOIIel cTpaTernu
00y4yeHMsI, BOCIIUTAHUS U PA3BUTHUS 00YJAIOLIUXCS CPEICTBAMHU MIPEIMETA, U3y4aeMOro B paMKaX KOHKPETHOTO IPOQHIIs;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpas MpeaycMaTpUBaeT ONpeIelIeHNe: TPUHIIUIIOB CTPYKTYPUPOBAHUS U TIOCIIEA0BATEIbHOCTH U3y4ECHUS
yueOHOro MaTepuana, KOJIMYECTBEHHBIX W KAueCTBEHHBIX €ro XapaKTepUCTHK; IMOAXOJ0B K (POPMHPOBAHHUIO COAEPKATEIbHOM OCHOBBI
KOHTPOJISI U OLIEHKM 00pa3oBaTeNbHBIX JOCTHKEHMH OOydarouuxcs B paMKax UTOTOBOM aTTecTaluu B (OpME €IMHOTO IOCyIapCTBEHHOIO
DK3aMEHa 10 XUMUH.

[Tporpamma asst yriyOnE€HHOTO U3Y4EHUS] XUMHH:

® YCTaHABJIMBAET MHBApUAHTHOE MPEIMETHOE COJEp)KaHUe, 00s3aTeNIbHOE U1 U3yYeHUs! B paMKaX OTAENbHBIX NMpoQuiiel, mperycMaTpuBaeT
pacripesielieHle U CTPYKTYpHUPOBAaHHUE €ro 10 KiaccaM, OCHOBHBIM COZIEp KaTeIbHBIM JIMHUSAM/pa3ienaM Kypca;

e 1aéT MpUMEpPHOE pacipeeseHre yueOHOro BpeMeHHU, peKOMEHAYEMOT0 JIJIsl U3y4eHUS OTJENIbHBIX TEM;

e [peuIaraeT NPUMEPHYIO MOCIEA0BATENbHOCTh U3YUEeHUsI YUeOHOro MaTepuana ¢ y4€ToM JIOTUKU TOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXIIPEIMETHBIX CBS3€EH;

e aéT METOAMYECKYI0 MHTEPIPETALUIO 1eJIed 1 3a/1a4 U3y4eHUs MpeaMeTa Ha YIiayOoJIEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPHOPUTETOB B
chUcTeMe cpeaHero oOmero oOpa3oBaHUs, COAEPKATENbHOW XapakTepUCTUKHM IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS OCHOBHOM
00pa30BaTebHOI POrpaMMBbl CpeHEro 00IIero 00pa3oBaHus (JUYHOCTHBIX, METANIPEAMETHBIX, IPEIMETHBIX), @ TAKXKe ¢ YIETOM OCHOBHBIX
BUJIOB Y4eOHO-TT03HAaBATEIbHBIX IEHCTBUI 00y4aIoOUIerocs o OCBOEHUIO COJIEpKaHus IpeIMeTa.



[To BceM Ha3BaHHBIM MO3MLHUSAM B IMPOTrpaMMe MO0 XMUMHUHU MPEIyCMOTPEHA NMPEEMCTBEHHOCTh ¢ 00y4YeHHEM XMMUU HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus. 3a IpeAeIaMy YCTaHOBICHHON MPOrpaMMOii 10 XUMHUH 00s13aTeIbHON (MHBapHAHTHON) COCTABIISIONICH COEpKaHUs YUeOHOTO TIpeaMeTa
«XuMUI» OCTAETCSI BO3MOXKHOCTH BbIOOpA €ro BapHATUBHOM COCTAaBISIOIIEH, KOTOpas JOJDKHA ONPEACISIThCS B COOTBETCTBHM C HAlpaBICHUEM
KOHKPETHOTO POQHIIsi 00ydeHHUS.

B cootBercTBUU ¢ KoHIenTyaabHbIMU mojiokeHHIMU PI'OC COO o Ha3Ha4YeHHWH MPEAMETOB 0a30BOro M yriayOJIEHHOTO YPOBHEH B CHCTEME
muddepeHIMpOBaHHOTO O0yUEHHUsI Ha YPOBHE CPEAHEro oOiero oopa3oBaHus XUMHUs HA YPOBHE YriyOJIEHHOTO M3yUeHUs! HAMpaBJICH HA pean3alliio
MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TaroM MOJYyYeHHUS XUMHUYECKOTO OOpa30BaHUS B paMKax HM3y4YEHHS CHEIHAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHYECKMX [UCIHUIUIMH B By3aX M OpraHM3alUsaX cpeaHero mpodeccHoHaIbHOro oOpa3oBaHus. B 3TOl CBA3M u3ydeHHE MpeaMeTra «XUMUs»
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pACIIUpPeHHEe M YIrIyOJeHHEe TEOPETUYECKOM M MPAKTUYECKOW IMOATOTOBKH OOYYaroMIMXCs, BbIOpaBIIMX
onpenenéHHpId MpopuiIb 0OydeHHs, B TOM YHCJIE C TEPCIEKTUBOM IOCIEAYIOMIErO IMOJydYeHUs] XHMHUYECKOTO 00pa3oBaHUS B OpPraHMU3ALUAX
npodeccuonanbHoro obpazoBanus. Hapsimy c¢ stum, B cBere TpeboBanuii ®I'OC COO K 1ulaHUpyeMBIM pe3yiabTaTaM OCBOCHHS (enepaabHOR
00pa3oBaTeNbHON MPOrPaMMBI CPEAHET0 00IIer0 00pa30BaHUs U3YUYECHUE TIPeaAMEeTa «XUMUSI) OPUEHTHPOBAHO TAK)KE HA PEHICHHE 3a/1a4 BOCIIUTAHUS U
COLMAIBHOTO PAa3BUTHS OOYYaromuUXcs, Ha (OPMHPOBAHUE y HUX OOIICHMHTEIUIEKTYaIbHBIX YMEHUH, YMEHHI palMOHATM3AIMH Y4eOHOTO Tpyna U
00001EHHBIX CIOCOO0B AEATEILHOCTH, UMEIOIINX MEKIUCIUILUIMHAPHBIN, HAITPEIMETHBINA XapakTep.

CocraBnsromuMu npeaMera « XuMus» Ha YpOBHE YIIyOlIEHHOTO U3YUYESHHs! SIBJSIOTCS YIITyOsI€HHbIe Kypehl — «Opranndeckas xumusi» u «O0mmas
U Heopranuueckas xumusi». [Ipu onpeneneHnn Noaxoa0B K 0TOOPY M CTPYKTYPHOM OpraHu3ally COAEPKaHUs 3TUX KypCOB B MPOrpaMMe 10 XUMHHU 32
ocHoBY npuHATH nosnoxeHuss PI'OC COO o paznuuusax 6a30BOro u yriy0aEHHOTO ypOBHEH U3yUEHHS MIPeIMETA.

OcHoBy cojaepxkanusi KypcoB «Opranuueckas Xxumusi» U «O0111as 1 HeopraHU4ecKasi XMMUsD» COCTaBJISIET COBOKYITHOCTb MPEJAMETHBIX 3HaHUHN U
YMEHMH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO HM3y4Y€HHUsl NpeAMeTa. JTa CUCTeMa 3HaHUI MOJydaeT ONpeAes€HHOE TEOPETUYECKOE JOINOJHEHUE,
MO3BOJIAIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINK 00bEM (haKTONIOrHUecKoro marepuana. Tak, Ha yriiyOJ€HHOM ypOBHE M3y4eHHs MpeaMeTa
o0ecrnieueHa BO3MOKHOCTh 3HAYUTEJILHOTO YBEINUYEHUSI 00bEMA 3HAaHUIM 0 XMMHUYECKHX 3JIEMEHTaX U CBOMCTBAX MX COEIMHEHUIN Ha OCHOBE PacIIUPEHUs
U yriyOJjeHus MpeICTaBICHUH O CTPOEHUH BEILECTBA, XMMHUYECKON CBSI3M U 3aKOHOMEPHOCTAX MPOTEKAHUs PEaKUMH, pacCMaTpUBAEMBIX C TOUKH
3pEeHUsT XMMHMYECKOM KHMHETUKM M TEepMOJMHAMHUKU. M3ydeHHe Nepuoaudeckoro 3akoHa W Ileproguueckod CUCTEMBI XMMHUYECKHMX JJIEMEHTOB
0a3upyercssi Ha COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHX IPEACTABICHUSX O CTPOECHHUHM aToMa. XHMHUYecKas CBSI3b OOBACHSAETCS C TOYKU 3PEHUS
SHEPreTUYEeCKUX M3MEHEHUH npu e€ o0pa3oBaHMU M pa3pyIICHUH, a TAKKE C TOUKHM 3PEHUS MEXaHU3MOB e€ 00pa3oBaHus. V3ydeHHe THIIOB peakiuii
JOTIONHSIeTCS (POPMUPOBAHUEM IMPEJICTABICHUM 00 AJIEKTPOXMMHUYECKUX MpOIeccax W 3JIEKTPOJIM3E DPACIIaBOB M PacTBOPOB BemiecTB. B kypce
OpraHMYECKON XHWMHUU TPU PACCMOTPEHUH PEAKIIMOHHOM CIIOCOOHOCTH COEOUHEHHH yjaenserca oco0oe BHHMaHuE BOMpocaM 00 3JIEKTPOHHBIX
a¢dexTax, 0 B3aMMHOM BJIMSHUHM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaxX PEeaKIHii.

Oco0oe 3HaueHHEe HWMEEeT TO, YTO Ha COJEp)KaHHWE KYpPCOB XUMHH YIIIyOJIEHHOTO YPOBHS M3YyU€HHUs AJIS KJIACCOB OMpPENEIEHHOr0 MpOoQuIIs
(rmaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep AONOJHEHUH K oOIIel cucTeMe IpeAMETHBIX 3HaHW) OKa3bIBAIOT BIMSIHUE CMEXKHBIE IIpeAMETHL. Tak,
HarpuMep, B COACP KaHUM MpeIMeTa JUIsl KIIACCOB XMMUKO-(U3UIEcKOro npoduist 0opiioe 3HaueHHe OyAyT UMETh JIEMEHTHI Y4eOHOr0 MaTepHaia 1o
obmet xumuu. Ilpu u3ydeHun nmpeamera B JaHHOM ciydae akLEHT OyneT clienaH Ha OOLIHOCTh METOJOB IO3HaHUs, OOIIHOCTh 3aKOHOB U TEOPUH B



XUMUA U B (HU3UKE: aTOMHO-MOJEKYJsIpHas Teopus (MOJIEKyNlspHas Teopuss B (HU3UKE), 3aKOHBI COXPAHEHHs] MacChl M DHEPruH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOIN3a, IPEACTABIECHUS O CTPOSHUH BEILIECTB U IPYTOE.

B T0 ke BpeMs B conep:kaHHH IMpPEAMETa JUIsl KJIACCOB XUMHKO-OMOJIOrHYeCKOro nmpoduis 6oibIuil yienbHbI Bec OyIeT UMETh OpraHnvecKas
xuMusa. B 3TOM ciyyae mpenocTaBiisieTCsi BO3MOXKHOCTh JUIsl 0ojee OOCTOSTENBHOIO PACCMOTPEHHS XWMHYECKOW OpraHU3alMi KIETKH Kak
OMOJIOTMYECKON CUCTEMBI, B COCTaB KOTOPOHl BXOAAT, K IpUMEpY, TaKUe CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JMMU/bI, OEJIKH, YIJIeBOJbl, HYKJIEHHOBbIE
KUCIOTBl U Jpyrue. IIpu 3ToM 3HaHMS O cocTaBe M CBOWCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIYKaT OCHOBOM Juis
U3y4YEHHsI CYLIHOCTH NPOLEcCOB (OTOCUHTE3A, IbIXaHUs, ITUILEBAPEHHUSL.

B nutane ¢popmupoBaHus OCHOB Hay4YHOI'O MMPOBO33PEHMSI, OCBOCHHsI OOLIEHAayYHBIX METOJOB ITO3HAHMS U OIBITA MPAKTUYECKOTO MPUMEHEHHUS
Hay4HbIX 3HAHUM H3ydeHHe HOpeaMeTa «XUMHS» Ha YIIIyOJEHHOM YPOBHE OCHOBAHO Ha MEXIIPEIMETHBIX CBS3AX C Y4YeOHBIMH IpeIMEeTaMH,
BXOJILIIMMU B COCTaB IPEAMETHBIX 00sacTeil «EcTecTBEeHHO-Hay4HbIe PEeAMEThI», «MareMaTuka u nHpopMaTuKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3ydyenun yuebHOrO npeamera «XUMHUs» Ha YIIIyOJEHHOM YpOBHE TaK)Ke, KaK Ha YPOBHE OCHOBHOTO M cpenHero odmiero oopa3zoBanus (Ha
0a30BOM YPOBHE), 3a/1a4ucii IePBOCTEIICHHOW 3HAYMMOCTH SBJIICTCS (OPMUPOBAHNE OCHOB HAYKH XMMHH KaK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
IPAKTUYECKON JIEATENbHOCTH YeJIOBEKa M OJHOI0 U3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. Perienue 3Toi 3ajauu Ha yriyOJ€HHOM YpPOBHE U3YYEHHUs
npeaMeTa MpeArnoiaraeT peajn3aluio TakKuX 1eel, Kak:

e (QopmupoBaHUE NPEICTABICHUN: O MaTEPUATIBLHOM €IMHCTBE MUPA, 3aAKOHOMEPHOCTAX M IIO3HABAEMOCTH SIBJICHUI IPUPOJIBL, 0 MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAYK U €€ BelyIllel PO B 00eCTIeYeHMH YCTOWYMBOIO Pa3BUTHSI YEJIOBEUECTBA: B PEIIEHUN ITPOOJIEM IKOJIOTUYECKOM,
HHEPreTUYECKOM W NHIIeBOM O€30MacHOCTH, B PA3BUTUM MEIUIMHBI, CO3/JaHMM HOBBIX MAaTE€pHalioB, HOBBIX HCTOUYHUKOB SHEPIHH, B
o0ecreyeHn! paluoHaIbHOTO PUPOJIONIONIB30BaHMs, B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYpPhI UEIOBEKA, a TAK)XKE IKOJIOTHUECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHON Cpeie;

® OCBOCHME CHCTEMbl 3HAHUM, JISKAIIUX B OCHOBE XMMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAyYHOW KapTHHBI MUpa: (yHIaMEHTAIbHBIX
MOHATHUH, 3aKOHOB M TEOPUH XHMMH, COBPEMEHHBIX IPEJCTABICHUH O CTPOCHUHU BEIIECTBA Ha Pa3HbIX YPOBHAX — aTOMHOM, HMOHHO-
MOJIEKYJISIPHOM, HaJMOJEKYJISPHOM, O TEPMOJWHAMHYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKaHUs XMMHUYECKMX peakuuil, o
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 OOIIMX HayYHBIX MPUHLMIAX XUMHUYECKOT0 MPOU3BOCTBA;

e (opmupoBaHue y 00y4Jarommxcsi OCO3HAaHHOTO TOHWMaHHUsl BOCTPEOOBAaHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUN 711 OOBSICHEHUS KIHOYEBBIX
uaed M mpobieM COBPEMEHHOM XUMHH, sl OOBSCHEHHS M IPOTHO3UPOBAHMS SIBJICHUH, HMMEIOIMIMX €CTECTBEHHO-HAyYHYIO MPUPOAY;
IPaMOTHOTO peIlIeHus] MpoOIeM, CBA3aHHBIX C XUMHEH, MPOrHO3MPOBAHMS, aHAINW3Aa U OLEHKHU C IMO3UIMHA SKOJIOTMYEecKoil Oe30macHOCTH
MOCJEACTBUM OBITOBOM M MPOM3BOJCTBEHHOM NEATETBbHOCTH YEIOBEKAa, CBSI3aHHOM C XMMHYECKUM IPOM3BOJCTBOM, HCIIOJIB30BAaHHEM U
nepepadoTKOMN BEIIECTB;

e yriyOJeHHe MPeCTaBICHUI O HayYHBIX METOJIaX MO3HAHMs, HEOOXOAUMBIX Ul IPUOOPETEHUsI YMEHUH OPHEHTUPOBATHCS B MHUPE BEIIECTB U
OOBSICHEHUS! XUMHUECKUX SIBJICHUHN, UMEIOLIMX MECTO B IPUPOJIE, B IPAKTUUECKOM NeSATETbHOCTH U MOBCEAHEBHOM KHU3HH.

B mnane peanuszanuy mepBOOYEpETHBIX BOCIUTATEIBHBIX M Pa3BUBAIOMIMX (YHKIMHA LETOCTHOM CHUCTEMbI CPEJHEro oO0IIero obpa3oBaHUs NpHU
U3y4EHHUH IIpeaMeTa «XUMUs Ha YIiIyO0JIE€HHOM YPOBHE 0CO0YIO aKTyaabHOCTb IPHOOPETAIOT TaKUE LIENH U 3a/1a4H, KaK:



e BOCHUTaHUE YOEXKIEHHOCTH B IO3HABAEMOCTU SIBJICHUN MPHUPOJABI, YBAXKEHUS K IMPOIECCY TBOpYECTBA B OOJACTH TEOPETHUECKUX U
MPUKIIAIHBIX UCCIEAOBAHUN B XUMHH, (HOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;
® pa3BUTHE MOTHUBAIMM K OOYYCHHIO M TIO3HAHHWIO, CIOCOOHOCTEH K CaMOKOHTPOJIO W CaMOBOCIHTAHHIO Ha OCHOBE YCBOCHUS
o011eueI0BeYeCKUX [IEHHOCTEHH;
® pa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, HHTEIUICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEW oOy4arommxcs, (QOPMUPOBAHHUE Y HUX
CO3HATEIILHOTO OTHONICHHUS K CamMOOOpa3OBaHUI0O M HEMPEPHIBHOMY OOpa30BaHUIO KakK YCJIOBHIO YCIEIIHOW MpodeccHoHaIbHON |
00LIECTBEHHOM AESITeTbHOCTH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U MOTPEOHOCTH B 3I0POBOM 00pase *HU3HU;
e (QopmMupoBaHHME YMEHHI M HABBIKOB PA3yMHOTO TPUPOJONOIH30BAHMS, PAa3BUTHE O3KOJOTHYECKOW KYJIBTYPHI, MPHOOPETEHHUE OIbITa
00111eCTBEHHO-TTOJIE3HOM SKOJIOTMYECKON IeITEIbHOCTH.
OO611ee 4nciIo YacoB, MPEyCMOTPEHHBIX IS U3YUYCHHS] XMMUU Ha YTIIyOJIGHHOM YPOBHE cpeliHero oOiero oopa3oBanus, cocrasisier 204 yacos: B 10
kiacce — 102 yaca (3 yaca B Hegeno), B 11 kimacce — 102 gaca (3 yaca B HEIEIO).



COJEPKAHUE OBYYEHUA

10 KUIACC
OPITAHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKOl XUMMH.

[Tpeamer u 3Hau€HNE OPraHUYECKON XUMHHU, IIPEACTABIEHUE O MHOT0O0pa3uy OPraHNYeCKUX COCTUHEHUH.

DJEeKTPOHHOE CTPOCHHE aTOMa YIJIepo/ia: OCHOBHOE M BO30YXAEHHOE COCTOSIHUA. BaneHTHbIE BO3MOXKHOCTH aToMa yriepojaa. XUMHU4ecKas CBA3b
B OpPraHMYeCKUX COeAMHEHUsX. Tunbl rMOpUAM3alMU aTOMHBIX opOuTanel yriepoaa. MexaHn3Mbl 0Opa3oBaHUS KOBAJEHTHOW CBs3U (OOMEHHBIM U
JIOHOPHO-aKLENTOPHBIH). TUIIBI HEepeKpbIBaHUS AaTOMHBIX OpOHUTaie, 6- u m-cBsi3u. OuHapHas, 1BOIHas U TpoiiHas cBsi3b. CriocoObl pa3pbiBa CBs3€il B
MOJIEKYyJIaX OpraHNYecKuX BemiecTs. [loHsTHe 0 CBOOOIHOM pajuKaiie, HyKIeo(puiie 1 AIeKTpoduIe.

Teopust crpoeHus opraHuuyeckux coeauHeHudl A.M. ByTinepoBa M COBpEMEHHbIE INPEACTABICHUS O CTPYKType MOJEKYyJ. 3HAYEHHE TEOpPUHU
CTPOCHHUSI OPTaHWYECKHX COCAMHEHUH. MonekynspHble M CTPYKTypHbIe (opmyinbl. CTpyKTypHBIE (GOPMYIBI pa3IHMYHBIX BUAOB: pa3BEPHYTAas,
CoKpaméHHasi, ckenerHas. M3omepus. Bunasl mzomepuu: CTpyKTypHasi, MPOCTPAHCTBEHHAs. JJIEKTPOHHBIC 3P (EKTHl B MOJIEKYIax OpPraHHYecKhX
coeuHEHUH (MHIYKTUBHBIA U ME30MEPHBINA A (HEKThI).

[IpencraBiaenue o kiaccupukanuu opraHuyeckux BemiecTB. IloHaTue o ¢yHkunoHanbHOM rpynme. ['omonorus. ['omosoruueckue psbl.
Cucremarnueckas HoMeHki1atypa opraunueckux coeaunenuit (IUPAC) u TpuBnaiibHble Ha3BaHUsI OTJCNIBHBIX IPEICTaBUTENCH.

Oco0eHHOCTH U KJIacCU(pUKaIN OpraHu4ecKuX peakiuid. OKUCIUTENTbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B OPraHMUECKOW XUMUH.

OKCepUMEHTAJIbHBIE METO/Ibl U3yUEHHS BEIIECTB M UX MpEBpallleHUuil: 03HAKOMJIEHHE ¢ 00pa3laMi OpraHM4eCKUX BEILECTB U MaTepuajamMH Ha
UX OCHOBE, OIBITHI [0 MPEBPALICHUI0 OPraHWYECKUX BEIIECTB MpPHU HarpeBaHUM (IUIaBJIEHUE, OOYIJIMBaHUE M TOPEHME), KOHCTPYUPOBAHUE MOJEIei
MOJIEKYJI OpraHUYECKHUX BEIIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psja ankanoB, oOmas ¢popmynna, HOMEHKIATypa U U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII
aJIKaHOB, SP°-THOPU/IM3AIlUs ATOMHBIX OpOUTaleii yrieposa, 6-cBa3b. Pu3KMUecKre CBOWCTBA aKaHOB.

XVMHUYECKHE CBOWCTBA QJIKAaHOB: pEaKLUUU 3aMELICHMs, W30MEpHU3alUM, NETUIPUPOBAHMS, LUKIW3ALWM, NUPOJIN3a, KPEKUHIA, TOPEHHS.
[IpencraBnenne o MEXaHU3MeE peakLuil paJuKaIbHOIO 3aMEILEHUS.

Haxoxnenue B mpupoe. CriocoObl OTydeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanpl. OOmas ¢opMyna, HOMEHKiIaTypa W u3oMepus. OCOOEHHOCTH CTPOEHHMS M XHMHUYECKUX CBOWCTB MajblX (IMKJIOMPOIIAH,
UKJI00yTaH) U OOBIYHBIX (LMKJIOMEHTAaH, [IUKJIOreKCaH) HUKI0ankaHoB. CriocoObl MOMydyeHUs! U MPUMEHEHHNE IUKIIOAIKaHOB.

Aukensl. [oMonoruyeckuii ps ankeHoBs, obmas GopMyia, HOMEHKIATYpa. DIeKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI aIKEHOB, Sp -
ruOpuIU3aIys aTOMHBIX OpOuTalelt yriuepoaa, o- U n-cBsi3u. CTpyKTypHas U reoMeTprueckas (Luc-TpaHc-) usomepus. Gusnueckue cBOCTBa aIKEHOB.
XVMMHYECKUE CBOMCTBA: PEAKUMHM NPHUCOEAMHEHHUS, 3aMEIIECHUS B O-MOJO0XKEHUE IPU JBOMHON CBS3M, MOJIMMEpPU3alMU M OKucieHus. IIpasuio
MapkoBHuKkoBa. KauecTBeHHBIE peakIMy Ha IBOMHYIO CBsI3b. CIIOCOOBI MOMYYEHUS M TPUMEHEHHE alIKEHOB.



Anxanuensl. Knaccudukanus ankagueHoB (CONpsiKEHHBIC, H30JUPOBAHHBIC, Kymyauposanuvie). OCOOCHHOCTH JIIEKTPOHHOTO CTPOCHUS U
XUMHUYECKHUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-npucoeaunenue. [lonnMepusanus conpsxEHHbIX 1ueHOB. CII0COObI MOTYYEHUS U IPUMEHEHUE
AJIKa/IMEHOB.

Anxunbl. ['oMon0rHYecKuii psi aaKkuHOB, 00mas popMysa, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJEKYI
QJIKUHOB, Sp-rMOpUAM3alys aTOMHBIX opOuTanell yriepoaa. du3MuUEcKUEe CBOMCTBA AJKMHOB. XUMHUYECKUE CBOMCTBA: pEAKLUM IMPUCOEIUHEHHUS,
JUMEpH3aliil U TpUMEpHU3aluu, OKUcCIeHus. KuciaoTHble CBOMCTBAa aJKMHOB, MMEIOLIMX KOHIEBYIO TpPOIHYHO CBs3b. KauecTBeHHBIE peakLuu Ha
TpOIHYIO CBs3b. CrIOCOOBI OyYEHHS U IPUMEHEHNE AJIKUHOB.

Apomaruueckue yrieBoaopoabl (apeHsl). ['omosnoruueckuil psa apeHoB, oOmias ¢Gopmyna, HOMEHKJIATypa U H30MEpHs. OJIEKTPOHHOE M
IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl OeH3osa. du3MuecKkue CBOWCTBA apeHOB. XMMHUUYECKHE CBOMCTBAa OEH30j7a M €ro roMOJIOrOB: PEaKIUH
3aMelleHus] B OCH30JIbHOM KOJIbIIE U YIJIEBOJOPOAHOM paJMKaie, peaklMU MNPUCOEIWHEHUS, OKUCIEHHE TomoJioroB OeH3ousa. [IpeacraBnenue 06
OPUEHTHUPYIOILIEM JCHCTBUM 3aMeCcTUTENEed B OEH30JbHOM KOJIbLIE HA MPUMEPE AJKWIbHBIX PAaJUKaIoB, KapOOKCHUIbHOW, TMIPOKCUIBLHONW, aMUHO- U
HUTPOTPYIIIBI, aTOMOB TasioreHoB. OCcOOEHHOCTH XMMHYECKHUX CBOWCTB cTHpoia. llommmepusanus crupona. CrocoObl MOMyYeHHS W IPUMEHEHHE
apoOMaTHYECKUX YTJIEBOJOPO/IOB.

[Tpuponusiii ra3. IlomytHele HedTsHble ra3zpl. Hedtb u e€ mpoucxoxnenue. KameHHBIH yronb M HNpOAyKThl ero mnepepa®orku. CrocoOsbl
nepepaboTKy He(TH: MEePEeroHKa, KPEKUHI (TEpMUYECKUH, KaTaTuTUYeckuii), pudopmuHr, nuponus. IlpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas cBS3b MEXAY pa3IMYHBIMU KJIACCAMHU YTJIEBOJIOPOJIOB.

ONEKTPOHHOE CTPOCHHME TaJIOTEHIIPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu 3amelieHuss rajoreHa Ha TUJIPOKCOTPYMIY, HHUTPOTPYIIIY,
UAHOTPYIIy, aMUHOTpymiy. JlelicTBUe Ha rajoreHnpou3BOAHBIE BOJAHOIO U CIIUPTOBOIO pacTBopa miénouu. B3aumoneicTBue AUraaoreHajlkaHOB C
MarHueM M HuHKOM. [IoHSTHE 0 MeTanIoOpraHnyecKkux coequHeHusX. VMcnonp3oBanue raioreHnpon3BOIHBIX YTIIEBOIOPOAOB B ObITY, TEXHUKE U MPU
CUHTE3€ OPraHUYECKUX BEIECTB.

OKclepUMEHTaIbHbIE METO/Abl M3Yy4YeHMs BELIECTB M UX MPEBpAIICHUN: U3ydyeHHe (PU3MUECKHX CBOMCTB YIJIEBOAOPOAOB (PacTBOPUMOCTS),
Ka4eCTBEHHBIX PEaKIMi YIJIEBOJOPOJIOB pa3IMUYHBIX KJacCoB (oOeclBeuMBaHWe OpPOMHOW WJIM HMOJHON BOJBI, pacTBOpa IepMaHraHara Kaius,
B3aMMOJICIICTBHE alleTHJIEHAa C aMMHayHbIM pacTBOpoM okcupaa cepedpa(l)), kauecTBeHHOEe OOHapyXeHHE YIiepojia W BOJOPOJa B OPraHHMYECKUX
BEIIIECTBAX, MMOJIyYeHHE ITUJICHAa U U3yYeHHUE er0 CBOMCTB, O3HAKOMJIEHHUE ¢ KoJuteKuusaMu «HedTe» 1 «YTomab», ¢ obpa3namu miacTMace, KayaykoB U
PE3MHBI, MOIETUPOBAHUE MOJIEKYJT YTIIEBOJOPOIOB U TaJOreHIPON3BOAHBIX YTIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble 0qHOATOMHBIE CIUPTHL. CTpoeHNE MOJIEKYJT (Ha IpUMEpE METaHOoJIa U 3TaHoja). [ oMomornueckuit psij, obmas hopmyna, H30MeEpHs,
HOMEHKJIaTypa U kiaccudukanus. dusnueckue cBoilcTBa MpeAenbHbIX OJHOATOMHBIX CHUPTOB. BolopoaHble CBSI3U MEXAYy MOJEKYJIaMU CIUPTOB.
XUMHUECKUE CBOWCTBA: PEAKLMU 3aMEIICHUs, JErujpaTaliy, OKUCIEHHs, B3aHMMOJAEHCTBHE C OPraHMYECKUMHM M HEOPraHWYECKUMHU KHCIOTaMH.
KauyecTtBeHHast peakuusi Ha OJHOATOMHbIE CUPTHI. JleificTBUe 3TaHONa M MeTaHONAa Ha OpraHu3M uenoBeka. CrocoObl MOMY4YEeHUS W MPUMEHEHHE
OJTHOATOMHBIX CITUPTOB.



[Tpoctbie 3¢upbl, HoMeHKIaTypa 1 u3omepus. Oco0eHHOCTH PU3MYECKUX M XUMHUYECKUX CBOWCTB.

MHoOroaToMHbI€ CIHUPTHl — ATWICHIVIMKONb U TAULEpUH. DPU3NYECKHME M XMMHUYECKHE CBOICTBA: peakUMM 3aMEIIECHUs, B3aUMOJEICTBHE C
OpraHMYECKMMH M HEOPraHMYECKMMH KHUCIIOTaMM, KAueCTBEHHAs pEaklMs Ha MHOr0aToMHble cHUpThl. [lpencraBieHue o MeXaHU3ME pPEaKIMi
HYKJIeO(UIbHOTO 3amenienns. JleficTBre Ha opranu3m yenoBeka. CriocoObl MoTyueHus! 1 IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enos. CTpoeHHE MOJEKYNbl, B3aUMHOE BIMSHHME THAPOKCOTpyHIbl M OeH3oibHOro sAapa. dusnmdeckue cBoiictBa (enona. OcobeHHOCTH
XMMHUYECKHX CcBOICTB (QeHona. KauectBenHble peakiuu Ha ¢eHon. TokcuuHocTh (eHona. CrocoObl MOMy4YeHUs U INpUMEHeHHe (eHona.
®denonpopManbaeruaHas CMOIA.

KapOoHUIIbHBIE COEMHEHUSI — albAETHbl U KETOHbI. DJIEKTPOHHOE CTPOEHUE KapOOHWIBHOM rpynmbl. I'oMonoruueckue psaisl aabAeruioB U
KETOHOB, 001as (opMmysa, U30Mepus U HOMEHKJIaTypa. PU3nuecKue CBOWCTBA aJIbJETUAOB U KETOHOB. XMMHUYECKHE CBOMCTBA allbJAECTHI0B U KETOHOB:
peakuuu npucoeauHeHus. OKUCIEHHE abJETUAO0B, KAaYECTBEHHbIE PEAaKIUU Ha ainpjerujpl. CrocoObl MONy4eHHS U MPUMEHEHHUE allbJIETHI0B U
KETOHOB.

OMHOOCHOBHBIE TIpeneNbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHHUS MOJEKYdT KapOOHOBBIX KHCIOT. M3omepusi M HOMEHKIATypa.
®uznyeckue CBONCTBA OJIHOOCHOBHBIX MPEAEIbHBIX KapOOHOBBIX KUCIIOT. BoopoaHbIe CBSI3U MEXIY MOJEKYJIaMu KapOOHOBBIX KUCIOT. XUMUYECKHE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peakius 3Tepu(UKALUM, pEaKlHM C y4acTHEM YIJIEBOJAOPOAHOro paaukana. OCOOEHHOCTH CBOMCTB MypaBbHHOM
KucnoThl. IloHATHE O MPOM3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3(upax. MHoroo0Opasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOICTB
HeNpeieabHbIX U apOMATHYECKUX KapOOHOBBIX KHCJIOT, AMKApPOOHOBBIX KUCIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpencTaBurent BhICIINX KapOOHOBBIX
KHCJIOT: CT€apuHOBAsA, NAIbMUTUHOBAS, OJICUHOBASL, IUHOI€6As, TUHONEH06ds KUCTOThl. CriocoObl MOMTyYeHHs U IPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxuble 3¢upsl. ['oMonornueckuit psa, odmas dopmyna, n3oMepuss 1 HOMeHKIaTypa. du3nueckue U XUMHUYECKHE CBOWCTBA: T'MAPOIU3 B
KHUCJION M IIEJIOYHOM cpee.

Kupsl. Ctpoenue, usnueckue U XUMUYECKHE CBOMCTBA JKMPOB: THMAPOJIU3 B KHUCIOW M ImeaoyHou cpene. OcOOEHHOCTH CBOMCTB KHPOB,
COJIeprKalllNX OCTaTKH HEMpeleIbHBIX JKUPHBIX KUCIOT. JKupsl B ipupoe.

MBb11a Kak COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OOmast xapakTtepucTuka yriaeBofoB. Knaccudukanus yrieBomoB (MOHO-, OU- M ModMcaxapujipl). MoHocaxapuabl: TJI0OK03a, (QPYyKTO3a,
rajaktosa, pubo3a, nezokcupubosza. dusznyeckue CBOWCTBA M HaxoxjaeHHe B npupone. PortocuHTe3. XMMHUYECKHE CBOICTBA TIIIOKO3bI: PEAKIHU C
y4acCTHEM CHHUPTOBBIX M aJbJETMIHON TPy, COUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpuMeHeHne riroko3bl, €€ 3HaueHHe B )KU3HEACSATEIbHOCTH
opranusMa. Jlucaxapuel: caxapo3a, MajbTO3a U JakTo3a. BoccraHaBiMBarolye M HEBOCCTAHABIMBAOILIME Aucaxapuibl. ['maponns nucaxapuios.
Haxoxnenune B mpupone u npumeHenue. [lonmmcaxapuipl: Kpaxmaj, IIIMKOTeH M Leuiofio3a. CTpoeHHe MakpoOMOJIEKYJd Kpaxmalna, TJIUKOTeHa U
HeJUTi0a036l. DU3MYEecKre CBOMCTBA KpaxMala M LEJUTI0N03bl. XUMHUYECKHE CBOMCTBa Kpaxmalsa: THAPOJU3, KayeCTBEHHAs peakius C HOIOM.
XUMHYeCcKHe CBOWCTBA LEIUTION03bI: THAPOIIU3, ody4deHue 3(pupoB 1eutroso3bl. [ToHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCEpUMEHTAJILHBIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBPALLEHUI: paCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aMOJAEHCTBHE 3TAHOJIA C
HaTpUEM, OKHCJIEHHE AITWJIOBOIO CIUpPTAa B ajbJETHJ] Ha PAcCKaJIEHHON MEJHOW IPOBOJIOKE, OKHCIEHHME JTUIOBOTO CIUPTA AMXPOMATOM Kajus
(BO3MOKHO HCIIONIb30BaHUE BHCOMATEPHATIOB), KAUECTBEHHbIE pEaKIMM Ha albJeruibl (¢ THApPOKCcHIOM auammuHcepeOpa(l) u ruapoxcuaom



menu(Il)), peakus rimnepuna ¢ ruapokcugoM mMenu(Il), xumMudeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aMMOJCHCTBUE PacTBOPA IIIIOKO3HBI C
runpokcuaom Meau(ll), B3aumoseiicTBue kpaxMana ¢ MOAOM, PELICHHE SKCIEPUMEHTAIbHBIX 3a/1a4 Mo TeMaMm «Crnupthl U (eHoms», «KapOoHOBBIE
KUACIOTHI. CIIOKHBIE YPUPBD».

A3oTcoaepikalue OpraHu4ecKue coeJMHeHusl.

AMUHBI — OpraHuuYecKue MpOou3BOJAHbIE amMMmMaka. Kiaccupukanus aMuHOB: anupaTHUECKUE U apOMATHUECKUE; NEpPBUYHBbIC, BTOPUYHBIE U
TperuuHble. CTpoeHue MojeKyd, oOuas GopMyia, U3oMepus, HOMEHKJIATypa U (pU3n4YecKue CBOWCTBA. XMMHUUECKOE CBOMCTBA alln(haTHUECKUX aMUHOB:
OCHOBHBIE CBOMCTBA, AJIKMJIMPOBAHUE, B3aUMOACUCTBHAE IEPBUYHBIX AMUHOB C a30TUCTOM KUCIO0TOM. CONM aaKuIaMMOHUS.

AHUIMH — IPEICTaBUTENIb aMUHOB apomMaTHyeckoro psna. CrpoeHue aHwiuHa. B3anMHOE BiMsSHHE IpyNIl aTOMOB B MOJIEKYJIE aHWJIMHA.
OcobeHHOCTH XMMUYECKHUX CBOMCTB aHwiInHA. KayecTBeHHbIe peakuuu Ha aHWIMH. CrocoObl MOJIY4YEeHHs U NMPUMEHEHUE aau(aTHYecKUX aMHUHOB.
[Tomyyenue anunMHa U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u wusomepus. OTAenbHbIE MPENCTABUTENM O-aMUHOKHUCIIOT: IJIMIMH, alaHuH. PU3NYecKue CBOWCTBa
AMHHOKHUCIIOT. XWUMHUYECKHE CBOWCTBA AMHMHOKHCIOT KakK aM(pOTEPHBIX OPraHWYECKUX COCAMHEHHH, peaKIus IOJMKOHIEHCAUH, O00pa3oBaHHE
HNEenTHAHON cBs3U. buonornyeckoe 3HaueHNE aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak npupoassie monuMepsl. llepBuuHas, BTOpuMYHAs M TPETUYHAs CTPYKTypa OCJNKOB. XUMHUECKHE CBOWMCTBA OENKOB: THUIPOJIHU3,
JIeHaTypalys, KaueCTBEHHbIE pEaKI[MK Ha OEIKH.

OKcliepUMEHTaIbHbIE METOJIbl M3YYeHHs BELIECTB W MX IPEBpAlLeHUH: pacTBOpeHHE OENKOB B BOJE, JleHAaTypalus OelKOB IpPU HarpeBaHuUH,
[[BETHBIE pEaKIMM Ha OeNKH, PEelIeHHEe SKCIEPUMEHTAIBHBIX 3a7ad MO TeMaM «A30TCoJepiKallhe OpraHuveckue COoeqUHEeHus» U «Pacro3zHaBaHue
OpPTraHUYECKUX COECITHUHEHUI.

BbicokoMoieKyJISIDHBIEC COEIMHEHHU.

OcHOBHBIE MOHATHS XUMHHM BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNN, CPEIHSS
MoJieKysipHasi Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOJIMMEPHU3aLUs U MOJTMKOH IEHCAIHSI.

[TomumepHsle  Marepuanbl. IlmacTmacchl  (HOMMATWIIEH, TOJNUIPONMIICH, TMOJUBUHWIXJIOPHI, MOJIMCTUPOJ, MOJIMMETHIMETaKpuiar,
NOJMKapOOHATHI, MOJNMATUICHTepedTanaT). Y TUIM3aus u nepepadboTka MiacTuka.

DnacToMephl: HATypallbHbIM KayuyK, CHHTETHYEeCKHE KayuyykH (OyTalueHOBBIH, XJIOPONPEHOBBIN, H30IIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypaiibHBI€ (XJIONOK, IIEPCTh, MENK), HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKUE (KallPOH U JIaBCaH).

[Tonmumepsl cienanbHOro Ha3HaueHus (TedIoH, KeBap, AMEKTPONPOBOASIINE MTOIUMEPHI, OMopasaraeMble MOJIUMEpPHI).

OKCepUMEHTAIbHBIE METO/Ibl M3y4YEHHs BEIIECTB M WX INpEeBpallleHUui: O3HaKOMJIEHHE ¢ oOpa3lamH MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IUIACTMACC, Kay4yKOB, PEIICHNE DKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Pacrno3HaBaHue IIacCTMAacC U BOJIOKOH.

Pacuérnrle 3amaun.

Haxoxnenne MonexkyinsipHOi (OpMyNbl OpraHUYECKOrO COEIMHEHHsI MO0 MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOMSIIMX B €0 COCTaB, HaXOXKICHUE
MOJIEKYJISIPHOM (hOPMYJITBI OPraHUYECKOTO COeANHEH M 110 Macce (00BEMY) MPOJYKTOB CrOpaHus, 0 KOJIMYECTBY BellecTBa (Macce, 00bEMY) POAYKTOB



peaKIy W/MIU UCXOAHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOW (POPMYIIBI OPraHUYECKOTO BELIECTBA HA OCHOBE €r0 XWMHUYECKUX CBOWCTB WIIH
CIIOCOOO0B IOJTy4IEHUS, ONIPEEIICHNE JIOIH BbIX0/a IPOIYKTa PEAKIIUU OT TEOPETHUECKU BO3MOXKHOTO.

MexrpeamMeTHbIE CBS3H.

Peanuzanus MEXIpEeIMETHBIX CBSI3€H NMPU M3YYEHHWU OpraHMuYecKoi Xxumuu B 10 Kilacce OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX
€CTECTBCHHO-HAYYHBIX ITIOHATUH, TaK U MOHITHH, IPUHATBHIX B OTJEIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO011Me ecTecTBEHHO-HAy4HbIE MOHATUSA: SIBICHUE, HAy4YHbIH (aKT, TMIIOTE3a, TEOpHUs, 3aKOH, aHaJIM3, CUHTE3, Kiaccudukanus, HaOJIOJCHHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIENb, MOICIUPOBAHUE.

@dusnka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPIeTUUECKUN YPOBEHb, BELIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSHHE
BEILIECTBA, (PU3MUYECKUE BETUUUHBI, €MHULIBI U3MEPEHUs, CKOPOCTb, IHEPIUs, Macca.

Bbuonorus: kierka, OpraHuM3M, JKOCHCTEeMa, Ouocdepa, MeTaboiu3M, HACIECICTBEHHOCTb, aBTOTPO(QHBIA MW TETEpOTPO(HBIM THI MHUTAHUS,
OposxeHue, GOTOCUHTES, TbIXaHHUE, OCIIKH, YTIIEBOIbI, )KUPHI, HYKICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: none3Hple HCKOIIAEMbIE, TOILUIUBO.

TexHosorus: MUUIEBble IPOAYKTHI, OCHOBBI PAallMOHAIBHOIO IUTAHUsS, MOIOIIME CPEJCTBA, MATEpUabl U3 MCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMHUecKuid aiemMeHT. M3otonbl. CTpoeHue 3JeKTPOHHBIX 0007104eK aTOMOB, KBAHTOBBIE YHCIIa. DHEPreTUUECKHE
YPOBHH W TOIYpOBHH. ATOMHBIe opOuTanu. Knaccudpukaius XUMHUYECKHX 3JIEMEHTOB (s-, p-, d-, f-amementsi). Pacripenenenue >71eKTpOHOB 1O
aTOMHBIM OpOUTAJSIM. DJIEKTPOHHBIE KOH(UTYpallMK aTOMOB 3JIEMEHTOB MEPBOTO—4ETBEPTOTO MEPHOOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH,
ANEKTPOHHBIE KOHPUTYPALIUHU HOHOB. DJIEKTPOOTPUIIATEIEHOCTD.

[lepnonnueckuit 3axkoH u Ilepmomnueckas cucremMa xumuueckux »s1eMeHToB J[.M. Menneneea. CBsI3p NEpUOAMYECKOTO 3aKOHA U
[Iepuoanueckoil cuCTeMbl XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB MO IPyMIaM | MeproaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menneneea.

XuMmudeckasi CBsI3b. BUABl XMMHYECKOW CBSI3W: KOBAJCHTHAs, HWOHHAs, MeTajuinueckas. MexaHu3Mbl 00pa3oBaHHMS KOBAJICHTHOW CBS3H:
OOMEHHBIN M IOHOPHO-AKIENTOPHBIA. DHEPTHs U JIMHA CBs3HU. [0sIpHOCTH, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIGHTHOM CBsi3u. KpaTHbIe CBs3H.
Bonoponnas cBa3b. MexXMOIIEKYyIsIpHBIE B3aUMOEHCTBHSI.

BaneHTHOCTh M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b DJIEKTPOHHON CTPYKTYpPBI MOJIEKYJ C WX T€OMETPUUYECKHUM CTpOEHHEM (Ha MpuMepe
COEIMHEHUH 3JIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHne 0 KOMIUIEKCHBIX coenuHeHHsX. COCTaB KOMIUIEKCHOTO HMOHA: KOMILIEKCOOOpa3oBaTelb, JIMTaHAbl. 3Haue€HHE KOMIUIEKCHBIX
coenuHeHun. [IoHATHE O KOOPAMHALIMOHHON XUMHUH.



BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUA. THIBI KPUCTAIUIMUECKUX PEIETOK (CTPYKTYpP) U CBOICTBA BEILIECTB.

[Tonstue o aucrepcHbIx cucremax. Mcrunable pacTBopsl. IlpeacraBieHune o KOJUIOMIHBIX pacTBopax. CrocoObl BBIpaKEHUS KOHIICHTPALUH
pacTBOpPOB: MaccoBasl JIOJIsI BEIIECTBA B pacTBOpE, MoJisApHas KOHUEHTpauus. HachllleHHbIE W HEHACBILIEHHBIE PACTBOPHI, PACTBOPUMOCTD.
Kpucramnoruaparst.

Knaccudukanus u HoOMeHKIaTypa HEOpraHM4YeCKUX BEeUIeCTB. TpUBHANIbHBIE Ha3BaHUS OTAENIbHBIX MPEICTaBUTeNIel HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XuMHUYEeCKHX peakuil B HEOPraHMYECKONH M OpraHMYecKOd XMMHH. 3aKOH COXPaHEHHUS MAacChl BEILIECTB; 3aKOH COXPAaHEHUsS U
MPEBpaIeHHs] SHEPTUU NPU XUMHUECKUX peakuusax. TernoBbie 3QPeKTsl XUMHUUECKUX peakiuii. TepMoXxuMuyeckue ypaBHEHUS.

CKopoCTbh XMMHUYECKOH peaklny, €€ 3aBUCUMOCTD OT Pa3iNyHbIX (JakTOpoB. |'oMOreHHbIE U reTeporeHHble peakuuu. Katanus u katanu3aTopsl.

OOpatuMble U HEOOpAaTUMBIE peaklu. XuMU4eckoe paBHoBecue. KoHcTaHTa XMMUYeckoro paBHOBecusl. DaKTOPhI, BIUSIONIUE HA MOJOKEHUE
XUMHUYECKOI'O PABHOBECHUS: TEMIIEPATYPA, AaBJIEHUE U KOHLIEHTPALUU BELIECTB, yyacTByrolmuX B peakiuu. [Ipunmun Jle Ilarense.

OnexkrponauTuueckas aucconuanus. CuibHble U cialble anekTpoiauThl. CreneHb auccouuanuu. Cpeaa BOAHBIX PAaCTBOPOB: KHUCIOTHAf,
HeWTpanbHasi, menounas. Bomopoansiii mokasarens (pH) pactBopa. ['uaponus coneid. Peakiinu nonnoro oomena.

OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb okucieHus. OKUCIUTENb U BOCCTAaHOBUTEND. [Iporiecchl OKUCIEHUSI U BOCCTAHOBIICHUS.
Bakneiire oKuCIUTENU U BOCCTAHOBUTETH. MeTo1 3JIEKTPOHHOTO OanaHca. DIEeKTPOIIU3 PACTBOPOB U PACILIIaBOB BEILIECTB.

DKCrepUMEHTAIbHBIE METO/IbI H3yUEHHS BEUIECTB U UX MPEBpAIICHUN: pa3IoKeHUE MEePOKCHIa BOAOPOIa B MPUCYTCTBUU KaTallu3aTopa, MOACIU
KPUCTAJIMYECKUX PEIIETOK, MPOBECHUE PEaKIMii HOHHOTO OOMEHa, OINpe/ieTieHHe CPebl PACTBOPOB C MOMOIIBI0 MHIUKATOPOB, U3YUYECHUE BIUSHUS
pa3INYHbIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKkIuy U MOJ0KEHNE XUMHUUECKOTO PABHOBECHSL.

Heopranuueckasi xumusi.

[Tonoxenne uemeramwioB B Ilepuoamueckoit cucteme xumuueckux siaemeHToB J[.M. MeHnneneeBa M OCOOEHHOCTH CTPOEHHUS WX aTOMOB.
®dusnyecKue CBOMCTBAa HEMETANIOB. AJUIOTPOIHS HEMETAILIOB (Ha MpUMepe KUCIIOPo/ia, cepbl, pocdopa u yriaeposa).

Bognopon. [lonydyenue, pusnyeckue U XUMUYECKHE CBOMCTBA: peakLUU C MeTaJlJIaMH M HEMETalllaMU, BOCCTAaHOBUTEJIbHBIE CBOWCTBA. ['MApUAbL.
TonMBHBIE 37IEMEHTHI.

['anorensl. Haxoxnenue B mnpupone, crnocoObl MOdydeHUs, (uU3NYecKue M XHUMHUYecKkue cBoiictBa. ['ajmoreHoBogoponsl. BaxHeiimme
KHCJIOPO/ICO/IeprKaIllie COeAMHEHUs TajoreHoB. JlabopaTopHble W MPOMBIIIICHHBIE CIIOCOOBI MONy4YeHUs rajoreHoB. [IprMeHeHHe rajJoreHoB UM HMX
COCIMHECHUI.

Kucnopon, o3on. JlabopaTopHble W MPOMBIIIJICHHBIE CIIOCOOBI MOMy4YeHUsl Kuciaopona. dusnueckne W XMMHUYECKHUE CBOICTBA M NMPUMEHEHHE
KUCI0poaa U 030Ha. OKCHJIBI U TIEPOKCHUJIBI.

Cepa. Haxoxaenue B npupoe, crnocoObl mosyuyeHus, pusndeckre U xummudeckue cpoiictsa. CepoBoaopo, cyiabpuasl. Oxcua cepoi(1V), okeun
ceprl( V). CepruicTas u cepHasi KUCIOTH U UX coti. OCOOEHHOCTH CBOMCTB CEpHON KHUCIIOTHI. [I[pruMeHeHne ceprl u €€ coeTMHEHUA.

AzoT. Haxoxenue B mpupojie, crocoObl MOTydeHus, GU3NUIecKue 1 XUMHUECKUEe CBOMCTBA. AMMMaK, HUTpUIbl. OKCHIIBI a30Ta. A30THCTast U
a30THAasi KUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THON KUCIOTHI. [IpuMeHeHne a30Ta U ero coeAMHEeHui. A30THbIE y100peHHUs.



®ocdop. Haxoxxnenue B mpupoje, CrocoObl MmoixydeHus, ¢puzndeckue u xumudeckue cpoictBa. Dochunel u dochun. Oxcunsl dpocdopa,
docdopnas kucnora u eé conu. [Ipumenenue pochopa u ero coequaennii. @ochopHbie yI0OpEeHHUS.

VYraepon, HaxoxJeHHE B Mpupoje. AmnoTponHbie Moaudukanuu. OU3HUecKue M XMMUYECKHE CBOMCTBA NMPOCTHIX BEIECTB, 00pa30BaHHBIX
yraepoaom. Oxcup yriepona(ll), okcun yriaepoma(IV), yronbaas kuciota u €€ coid. AKTUBHPOBAHHBIN yroiib, ajcopOuus. DymiepeHsl, rpadeH,
yriaepoaHble HAHOTPYOKH. [IpuMeHeHne npocThIX BellecTB, 00pa30BaHHBIX YIJIEPOJIOM, U €0 COCTUHEHUH.

Kpemunii. Haxoxxnenue B mpupoje, crocoObl monydeHus, Gu3ndeckue u xumudeckue cBoictBa. Okcuna kpeMuusi(IV), kxpeMHueBas KUCIIOTa,
cunukatel. [Ipumenenue kpemuus u ero coearHeHui. CTEKII0, €ro NoJy4eHHEe, BUIbI CTEKJIA.

[Tonoxxenue meramoB B [lepuoanyeckoil cucteMe XUMHUUYECKUX A1eMEeHTOB. OCOOEHHOCTH CTPOEHUS NEKTPOHHBIX 000JI04eK aTOMOB METaJJIOB.
O6mue ¢pusznyueckue cBoiicTBa MeTawioB. [I[pumeHeHne MetamioB B ObITY U TexHUKe. CIIIaBbl METAJIOB.

DNEKTPOXUMHUECKUI psAA  HanpsHkeHHH MeTauioB. OOmue crmocoObl MOMYyYeHUS METAUIOB: THUAPOMETAILTYPTHs, MHPOMETAJUTYpPIHs,
anekrpomeramutyprus. [lonarue o koppo3uu metamioB. CriocoObl 3alIUTEl OT KOPPO3HUH.

OO6mas xapakrepuctuka MetauioB [A-rpymmsl [leproandeckoii CHCTeMbl XUMHYSCKUX JIEMEHTOB. HaTpuii v kanuii: moydenue, (Gu3ndecKue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE MTPOCTHIX BEIIECTB U UX COCIUHEHUM.

Ob6mas xapakrtepuctuka wmetamioB IIA-rpynmer Ilepuoanueckoil cucTeMbl XHMHUYECKHMX 3JEMEHTOB. MarHuii W Kaiubluil: MONydeHHe,
buznyeckue 1 XuMUYECKHe CBONCTBA, IPUMEHEHHE MPOCTHIX BEHIECTB U UX coeAnHEeHU. JKECTKOCTh BOBI U CIOCOOBI €€ yCTpaHeHHUS!.

ANIOMUHUE: ToNydeHue, Gpusndeckre U XMMUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOTO BEIIECTBA U €ro coeAuHeHUid. AM(OTEpHbIE CBOICTBa
OKCH/JIa ¥ THIPOKCUJIA AITFOMUHUSA, THAPOKCOKOMILJIEKCHI AIIFOMUHUS.

OO61as xapakTepucTHKa MeTauioB no0ouHbIX noarpynn (b-rpynmn) [lepuonnyeckoii cucTeMbl XUMHUUECKHUX 3JIEMEHTOB.

®uznyeckue U XUMHUYECKHE CBOWCTBa XpoMa U ero coeauHeHuil. Oxcuabl u ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u
JTUXPOMAThI, UX OKHCIUTENbHbIE CBOMCTBA. [lonyueHune u npuMeHeHrne Xpoma.

duznyeckue U XMMHUYECKHE CBOMCTBA MapraHua u ero coequHeHuil. Baxneimme coenunenus mapranua(ll), mapranna(1V), mapranna(VI) n
mapranua( VII). Ilepmanranar kasausi, €ro OKUCIUTENIbHbIE CBOUCTBA.

Ousnyeckue U XMMHYECKHE CBOMCTBA kene3a U ero coenuHeHui. Oxcunbl, ruapokcunbl u conu sxkenesa(ll) u xemesa(Ill). [Momyduenue u
IIPUMEHEHHUE JKEJIe3a U €T0 CIIJIaBOB.

Pu3nyecKknue 1 XMMUUYECKHE CBOMCTBA MEIM U €€ coeAuHeHM. [loyyenrne u npuMeHeHne Meau U €€ COCIMHEHU .

[{unk: nmomy4yeHue, pU3NYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE CBONCTBA OKCUIA U TUIPOKCHUIA LIMHKA, TUAPOKCOKOMILIEKCHI IIUHKA.
[IpyuMeHeHre NUHKA U er0 COeTUHEHUH.

OKCepUMEHTAIbHbIE METOJbl M3yUEHHUS BELIECTB W MX MpEeBpaLICHHI: M3ydyeHHne o0paslloB HEMETaJIOB, TOpeHue cephl, ocdopa, xkenesa,
MarHusi B KHCIOpOJie, U3y4eHHE KOJUIEKIMHU «MeTaibl ¥ CIUIaBbl», B3aUMOACHCTBHE MIETOYHBIX U MIETOUYHO3EMENbHBIX METAJUIOB C BOJIOM (BO3MOKHO
MCII0JIb30BaHUE BHUIEOMATEPUANIOB), B3aMMOJEHCTBIE IMHKA U XKEJIe3a C PaCTBOPaMM KHUCJIOT M LIEJIOYEl, KaUeCTBEHHBIE PEAKIIMM HAa HEOPraHUYECKUE
AQHUOHBI, KATUOH BOJAOPOJIa M KaTHOHBI METAJUIOB, B3aUMOJEUCTBUE TUAPOKCHIOB ATIOMUHMS U IIUHKA C PaCTBOPaMHU KHUCJIOT U ILEJIOYEH, pelleHue



HKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMaM «[ anorensl», «Cepa u e€ coeaAMHEHUs», «A30T U (ochop M UX COeAMHEHUN», «MeTalbl TIaBHBIX MOATPYIII,
«MerTasuibl TOOOYHBIX TTOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumum B oOecnieyeHHMH YCTOWYMBOIO pa3BUTHS dYenoBedecTBa. [loHATHE O Hay4yHBIX METOJAX MO3HAHHUA M METOIOJOTMU HAyYHOTO
uccienoBanys. HayuHble MpUHLIMIBI OpraHU3allud XMMHUYECKOIO MPOU3BOJACTBA. IIpOMBIIITIEHHBIE CIIOCOOBI MOJY4YeHHs Ba)KHEMIIMX BelIecTB (Ha
IpUMepe IMPOU3BOJCTBA aMMMaKa, CEPHOM KHCIOThl, MeTaHojia). [IpoMbllluIeHHBIE CIIOCOOBI IMOJYYEHHMs] METAUIOB U CIUIaBOB. XHMMUYECKOE
3arpsi3HEHUE OKPYKaroLIeH cpelbl ¥ ero nocieacTBus. Posib Xumun B 00ecrieueHMH SHEPreTHIecKO 6€301MacHOCTH.

Xumus U 310poBbe 4denoBeka. JlekapcTBeHHble cpeicTBa. IIpaBuia Hcrosib30BaHUs JIEKAPCTBEHHBIX IpenaparoB. Poib XUMHM B pa3BUTHU
MEIUIUHBI.

XUMUS AL OCHOBHBIE KOMITOHEHTHI, MUIIEBBIE T0OABKU. PoJbh XMMHK B 00ecTIeYeHNH MHUIIEBON 0€30IacHOCTH.

Kocmernueckne u mapgromepnsie cpenctBa. beitoBas xumus. [IpaBmia 0e€30mMacHOrO HCIONIB30BAHUS IPEMApaToB OBITOBOW XWUMHH B
IIOBCEJHEBHOM KU3HH.

XUMHUS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMHus B celbCKOM X03siiicTBe. OpraHndeckrue 1 MuHepaibHble y100peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUallbl, KpackH, CTEKIIO, Kepamuka. Marepuaisl Ajs 3JeKTpoHUKH. HaHoTexHomoruu.

PacuérHrble 3amaumn.

Pacuétsl: Macchl BellecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO U3 YYaCTBYIOLIMX B pEaKIUH
BEIIECTB, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO W3 BEIIECTB MMEET NpHUMecH, Macchl (00bEMa, KoJIMYecTBa
BElIECTBA) MPOAYKTA PEaKIMH, €CIIM OJJHO U3 BELIECTB JaHO B BUJE PACTBOPA C ONpPEEIEHHON MAacCOBOM J0JI€il pacCTBOPEHHOIO BELIECTBA, MACCOBOM
JIOJIM ¥ MOJISIPHOM KOHIIEHTPALMK BEUIECTBA B PACTBOPE, J10JIM BbIXO/a NMPOJIYKTa pEaKLUU OT TEOPETUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXnpeIMeTHbIX CBsI3€il IpU M3ydeHUH oOIIeil U HeopraHudeckoi XuMuu B 11 kiacce oCyliecTBIseTCs yepe3 UCIOIb30BaHUe Kak
OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHUH, TaK ¥ MOHATUH, IPUHATHIX B OTAEIbHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011e ecTecTBEHHO-HAYYHbIE TIOHATHS: SBJICHHE, HAYUYHBIA (aKT, TMIIOTE3a, TEOpHUs, 3aKOH, aHaIN3, CUHTE3, KIaCCU(PUKAIIHS, TePUOJUUYHOCTD,
HaOJr0/IeHNe, U3MEpEHNe, SKCIIEPUMEHT, MOJIEIb, MO/IETTMPOBAHUE.

®duznka: MaTepusi, MUKPOMHUP, MAKpPOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TONBI, PaJHOAKTUBHOCTh, MOJIEKYJAa, SHEPreTHUECKHUM
YpOBEHB, BEIIECTBO, TE€JI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, UCANIbHBIN ra3, (u3nueckue BeIUUHUHbI, €TUHUIBI U3MEPEHUS], CKOPOCTh, SHEPT U,
Mmacca.

buonorus: kimerka, opraHu3M, 3KocucTema, Ouocdepa, METabOIU3M, MAKpO- U MHKPOAIJIEMEHTHI, O€JKH, UPbI, YIJIE€BOJbl, HYKJICHHOBHIE
KUCJIOTHI, (EPMEHTBI, TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK SHEPIUU B DKOCUCTEMAX.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HBIE HCKOMAeMbIe, TOTLIMBO, PECYPCHI.



TexHomorus: XUMHUYECKas ONPOMBINIJICHHOCTh, MCTAJLNIYprus, CTPOUTCIBHBIC MATCpUaJIbl, CEIbCKOXO03SIMCTBECHHOC MMpoOnu3BOACTBO, MNHIICBAA
IMPOMBIIIJICHHOCTD, (bapMaLIeBTI/I‘-ICCKaSI MNPOMBINIJICHHOCTb, IIPOU3BOACTBO KOCMCTHYCCKUX IIPCIapaTroB, IMPOU3BOACTBO KOHCTPYKIHOHHBIX
MaTCpHraJIOB, SJICKTPOHHAA MPOMBIIIJIICHHOCTD, HAHOTCXHOJIOT'H.

IDIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA I[TPOI'PAMMSBI 110 XMMHWU HA VYIJIYBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA
JIMUHOCTHBIE PE3YJIbTATHBI

B cooTBeTCTBHM C CUCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHS IpeAMeTa «XHMHS» Ha ypOBHE
cpenHero oOmero oO0pa3oBaHMs BbIAEICHBI CIEAYIOUIHME COCTABISIONIME: OCO3HAHUE OOYYAIOIIMMHUCS POCCHMCKOW TPaKJAHCKOM HICHTHUYHOCTU;
TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEIEICHUIO; HATUYNE MOTHBAIIMH K 00yYEHUIO; TOTOBHOCTh M CIIOCOOHOCTh 00Y4arOIIUXCs
PYKOBOJCTBOBATbCS MPUHATHIMU B OOIIECTBE MpPaBUIAMH M HOPMAaMH MOBEACHHS; HAIMYKE NMPABOCO3HAHUS, YKOJIOTHUYECKON KYIbTYPBI; CIIOCOOHOCTh
CTaBUTH 1I€JIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIMdHOCTHBIE Pe3yabTaThl OCBOCHHSI TIpeIMeTa «XHMHS» OTPaxaroT c(hOPMUPOBAHHOCTh OMBITA MIO3HABATEIIHLHON U MPAKTUYCCKON JCATCIHHOCTH
00yJaroIUXCsl B MPOIIECCe peaanu3aliiiu 00pa3oBaTeIbHOM e TSIIEHOCTH.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHS TIpeaMeTa « XUMHS OTPaXaroT c(hOPMHPOBAHHOCTh ONBITA MO3HABATEIIHHON U MPAKTUICCKOU EATEeIHHOCTH
00ydJaronmxcs B Mpolecce pean3aiun 00pa3oBaTeIbHON JeATEILHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHUA 00YyJaIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U TIPABOIIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMaX U MpaBUjIaX MEKIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOH IESATENbHOCTH MPU CO3JAaHUHM Y4YEOHBIX MPOEKTOB, PEUICHHH Yy4YeOHBIX M TO3HABaTENIbHBIX 3a/ad,
BBITIOJITHEHUH XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY W apryMEHTHl APYTMX TpPH aHajdu3€ pPa3jIudHbIX BHJIOB YueOHOI
JIEATEIIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAyYHOMY HacJIe/IUI0 OT€YECTBEHHONW XUMUU;

YBaXKEHHSI K TIPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUIECKOTO MPUIIOKEHUS XUMHUH, OCO3HAHUS TOTO, UTO JIAHHBIC HAYKH €CTh Pe3yabTaT
JUTUTETLHBIX HAOTIOACHHUN, KPOTIOTIIUBBIX IKCIIEPUMEHTAIBHBIX TTOUCKOB, TIOCTOSIHHOTO TPY/Aa YYE€HBIX U IPAKTHKOB,

WHTEpeca U TO3HABATEIHHBIX MOTHBOB B TMOJYYCHHH W TOCIEAYIONIEM aHanu3e HHQOpMAIMH O TEePeOBBIX JOCTHKCHHUSX COBPEMEHHOMN
OTEYECTBEHHON XUMUHU,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'0 CO3HAHMS, STHYECKOT0 MOBE/ICHHS;



CIOCOOHOCTH OLIEHUBATh CUTYAallUH, CBA3aHHBIE C XUMHUUECKUMHU SIBJICHUSMH, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH HA MOPAIBHO-
HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE NOBEIECHUE U MOCTYIKH CBOMX TOBApHILEH C MO3ULUN HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMS
IIOCJIEICTBU ITOCTYIIKOB;

4) popMmupoBaHus KYJbTYPbI 310POBbSA:

IOHUMaHMs LIEHHOCTEH 310pOBOro 1 6e301macHoro oopasa xKHU3HH, HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (PM3UYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOutroIeHHst ITpaBui1 0€30MacHOro 0OpaleHHs ¢ BeIECTBAMU B OBITY, IOBCEJHEBHOM JKU3HU, B TPYAOBON AEATEIbHOCTH;

NOHUMAaHMs LIEHHOCTU MPaBUJI MHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30MAaCHOrO MOBEAEHUS B CUTYaLUSAX, YTPOXKAIOUIUX 370POBBI0 U KU3HU
JIIOJIEH;

OCO3HAHHUS MOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIIOTPEOJICHUS aKOT0JIsl, HAPKOTUKOB, KypEeHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEJOBATEIbCKON IESTENIbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOW M JPYrMX BHAAX
NeSITebHOCTH;

YCTAHOBKH Ha aKTMBHOE Y4aCTHE B PELICHUM IPAKTUYECKUX 3a/1a4 COLMAIbHOM HAalIPaBIEHHOCTH (B paMKaX CBOEro Kjacca, LIKOJIbI);

UHTEpeca K IPaKTUYECKOMY U3y4eHHIO podeccHii pa3inyHoro pojia, B TOM YHUCJI€ HA OCHOBE PUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMHH;

YBa)XXCHHUs K TPYLY, JIOASIM TPyJla U pe3ysbTaTaM TPYAOBOH I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MHIMBHIyaJIbHOM TpaeKkTopun oOpa3oBaHus, Oynyiel nmpodeccuu 1 peanus3aii COOCTBEHHbBIX JKU3HEHHBIX
IUTAHOB C YYETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHU, HHTEPECOB U MOTpeOHOCTEN 00I1IeCTBA;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMUYECKHU L€I€CO00Pa3HOr0 OTHOLIEHHSI K MPUPOE KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJIe;

MOHUMaHHMs TII00AJBHOTO XapakTepa HKOJOTMUYECKUX MPOoOJieM, BIMSHUS 3KOHOMUYECKHX MPOIIECCOB HA COCTOSHHE NMPHPOJHONW U COLMANBHOM
Cpelbl;

0CO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAHMS JOCTHIKEHUH XUMUH JJIS1 pEIIEHHUs] BOIIPOCOB PALMOHAIBHOTO NMPHPOJIOTIOIE30BAHMS;

AKTUBHOT'O HENpUATHS JACUCTBUM, NPHHOCIIIUX Bpea OKpYXKalolell NpuUpoAHOM cpene, yMEHUS NPOTHO3UPOBATH HEOIAronpusTHBIE
9KOJIOTHYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX JIEHCTBUI U MPEAOTBPAILATh UX;

HaJIMYUSl Pa3BUTOrO HKOJIOTUYECKOTO MBIIIJIEHUS, SKOJIOTMYECKON KYJIbTYpHhI, OIMbITa NEATEIbHOCTH KOJOTHYECKOW HaNpaBICHHOCTH, YMEHHS
PYKOBOJCTBOBATHCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOW U COIIMAILHOM NMPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO IIPOTHUBOCTOSTH UI€0JIOTUN
xemodoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIIECTBEHHOW MPAKTUKU;



NOHUMAaHMS CHeUn(UKA XUMHUH KaK HayKH, OCO3HAHHs €€ poiu B (OPMUPOBAHUH PALMOHATIBHOTO HAYYHOT'O MBIIUICHUS, CO3aHUHU LEIOCTHOTO
NpeCTaBiICHUs 00 OKPYXKAloIeM MHpE KaK O €IMHCTBE IPUPOABI M 4YEIOBEKa, B MO3HAHWU HPUPOAHBIX 3aKOHOMEPHOCTEH M pELIeHHH Hpobiem
COXpaHEHHUs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHUU JJIsi COBPEMEHHOW HUBWIM3AIMH: B €€ T'YMaHHCTHYECKON HAINPaBICHHOCTH W BAXHOM pOJH B
CO3/laHMM HOBOH 0a3bl MarepuanbHOM KyJIbTYpbl, B PpELIEHUH TIJI00AIbHBIX HPOOJIEM YCTOWYMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBIPHEBONA,
SHEPreTU4ecKoi, MUIEBOW M HKOJOIMUECKOW Oe30IacHOCTH, B Pa3BUTUM MEIMIMHBI, 00ECIEYEHUH YCIOBUM YCIELIHOIO TPyAa M IKOJIOTHYECKU
KOM(OPTHOM KHU3HHU KaXKAO0T0 YieHa O0ILEeCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: ITOHMMAHHs CYIIHOCTH METOIOB II03HAHMs, HCIOJb3yEeMBbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh NOJIy4YaeMble 3HAHUSA I aHAJIM3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIEro MUpPA U MPOUCXOMALIMX B HEM M3MEHEHUH, YMEHUs JeNaTh
000CHOBaHHBIE 3aKJIIOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLINXCS TAHHBIX C IIEIBIO TOIYUYEHHS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HUCII0JIb30BATh XMMUYECKUE 3HAHUS AJIs PELEHUs IPOOJIEM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K IT0O3HAHUIO, UCCIIE0BATENbCKOM ACITEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTU K HENPEPHIBHOMY OOpa3oBaHUIO M €CaMOOOpPa30BAaHMIO, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHHUU IO XHMHHU B
COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTAMM;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3JIMYHbIX cepax NpodhecCHOHATILHOM 1A TeIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ynbTaThl OCBOSHUS TPOrpaMMBbI 110 XUMHUH Ha YPOBHE CpPeJIHEr0 0011ero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBbIE JJ11 (OPMUPOBAHUS MUPOBO33PEHHS 00YUAIOIINXCS MEXAUCIUIITIMHAPHBIE (MEKIIPEIMETHBIE) O0II€HayUYHbIe TOHSTHSI, OTPasKaoI1e
LEJIOCTHOCTh HAay4HOH KapTHUHBI MHpa U creuu(uKy METOJIOB IMO3HAHMS, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIEeCTBO, HEPIHs,
ABJIEHUE, TIPOIIECC, CHCTEMa, Hay4yHbId (haKkT, MPHUHILINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHus, HCCIEJOBaHME, HaOII0JEHHE, HU3MEpEeHHe,
SKCTIIEPUMEHT U JIpyTHue);

YHUBEpCaJbHblE  yueOHble JeHCTBUS  (TO3HaBaTelbHblE, KOMMYHHUKAaTHBHBIC, PpEryJIATUBHBIE), obOecrneuyuBaomue (HopMUpOBaHHE
(GYHKLIMOHAIBHON IPaMOTHOCTH M COLIMATIBHON KOMIETEHIIMN 00YYaIOLINXCS;

CIOCOOHOCTh OOYYAIOUIMXCS HCHOJb30BATh OCBOECHHBIE MEXAUCHUIUIMHAPHBIC, MUPOBO33PEHYECKHE 3HAHMS M YHHUBEPCAJbHBIE YueOHbIE
JIEHCTBHS B [IO3HABATEILHON U COLUAIILHOMN IIPAKTUKE.

MetanpeameTHble pe3yNbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU yUY€OHBIMU MMO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMHU U PETYISTUBHBIMU
JEACTBUSIMM.

ITo3HaBaTe/1bHbIE YHMBepPCcaJbHbIe yUeOHble AelicTBUS

1) 6a30Bble JJOrMYecKHUe AeCTBUS:

CaMOCTOSITENIHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIPENENATh LIENIN IEATEIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU UX JAOCTUIKEHUS, COOTHOCUTH PE3YJIBTATHI NEATEIbHOCTH C ITOCTaBICHHBIMU
LETISIMU;



UCIIOJIb30BaTh MPU OCBOEHUM 3HAHMM NPHUEMBI JIOTMYECKOTO MBIIIJIEHUS: BBIACNATH XApAaKTEPHbIE NMPU3HAKU IMOHATHM M yCTaHaBIMBAaTh UX
B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOUINE MOHATHUS ISl OOBSCHEHUS OTICIbHBIX (DAKTOB U SBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIS KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBS3U MEK/Y N3Y4aeMbIMU SIBJICHUSIMM;

CTPOUTH JIOTUYECKHE PpACCYXKJEHHUs (MHAYKTHBHbIC, JEIyKTHBHbIE, II0 aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH M IPOTHBOPEUUS B
paccMaTpUBaeMBbIX ABICHUAX, (POPMYIUPOBATH BHIBO/bI M 3aKJIIOUCHMS;

IPUMEHSATH B NIPOLIECCE TO3HAHUS UCTIONIb3yeMble B XUMUU CUMBOJINYECKHE (3HAKOBBIC) MOJIENIN, IPE0OPa30BbIBATE MOJIEIIbHBIE IPEACTABICHUS —
XMMHUYECKMHM 3HaK (CHMMBOJI) 3JIEMEHTa, XUMHuecKkas (GopMmylsa, YpaBHEHHE XUMHUYECKOM pEeaKkLMU — MpU PEIIEHUH Y4eOHbBIX IO3HABATEJIBHBIX U
INPAaKTUYECKUX 3a/la4, NPUMEHATh Ha3BaHHbIE MOJIENIbHbIE IPEICTABJICHUS JUIS BBIABICHHS XapaKTepHBbIX IPHU3HAKOB M3Y4aeMbIX BELIECTB U
XUMHYECKHUX PEaKIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUIA;

(dopMynupoBaTh LIEIU U 3aJa4M MCCIEAOBAHUS, WUCIIOJIb30BAaTh IOCTABJICHHBIE M CAMOCTOSITEILHO C(OPMYJIUPOBAHHBIE BOIPOCHI B KaueCTBE
MHCTPYMEHTA [IO3HAHUS M OCHOBBI 1151 (JOPMHUPOBAHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJICTh HAaBBIKAMU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS U NMPOBEJCHHS YUCHHUUECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HaOI0AaTh 3a
XOJIOM IIpoIlecca, CaMOCTOSITEIbHO IPOTHO3MPOBATH €ro pe3yibpTar, (opMyaupoBaTh OOOOIIEHHS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTU
pe3yJIbTaTOB UCCIIEAOBAHUS, COCTABISITh 000OCHOBAHHBIN OTUET O MpoJieIaHHON paboTe;

NpUOOpPETaTh OMBIT YUEHUUYECKON UCCIIEIOBATEIbCKOM U MPOEKTHOM NEATENIbHOCTH, MPOSIBISATH CHOCOOHOCTh M TOTOBHOCTb K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHUSI TPAKTUYECKUX 33]1a4, IPUMEHEHUIO Pa3JIMYHbIX METOI0OB ITO3HAHUS.

3) padora ¢ unopmaumeii:

OpPUEHTUPOBATHCS B Pa3IMUHBIX UCTOYHHUKAX MHQOpMaMK (HaydHO-NOMYJIsIpHas JINTEpaTypa XUMUUYECKOTO CO/IEP KaHUs, CIIPaBOYHbIE TOCOOuS,
pecypcel MHTepHeTa), aHanM3MpOBaTh HMH(GOPMAIMIO PA3TUYHBIX BHUIOB M (OPM NpPEICTABICHUS, KPUTHUECKH OLIEHUBATh €€ JIOCTOBEPHOCTh MU
HENPOTUBOPEYUBOCTE;

(GbopMyIHpOBaThH 3aIIPOCHI M IPUMEHSATH Pa3IMUHbIe METO/IbI IIPH MTOMCKE U 0TOOpe H(pOpMAIMK, HEOOXOIUMOM /IJIs1 BHIIOJIHEHUS yIeOHBIX 3a/1a4
ONPEAECIEHHOTO THIIA;

PUOOPETATh OMBIT UCIOJIb30BAHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUHN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIIbHYIO OPMY MpecTaBIeHHUS HHPOpMAINK (CXeMbl, TpaQUKy, TUarpaMMbl, TaOJUIbI, PUCYHKU U IPYTHUE);

HCIIOJIb30BaTh Hay4YHBIH SI3BbIK B KAUECTBE CpPEACTBA MpHU paboTe ¢ XUMUYECKOW HMH(OpManuen: NpUMEHSITh MeXIpeaMeTHble (Ppu3ndeckue u
MaTeMaTU4YeCKHe) 3HaKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbl, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATIIHOCTH.

KoMMyHuKaTHBHBIE yHHMBepcaIbHbIe yueOHbIe AeiicTBHS:331aBaTh BOIPOCHI 10 CYIIECTBY 00CYXk/1aeMOi TEMBbI B XOIe JUaiora U/uiu
JIMCKYCCHH, BBICKa3bIBaTh UJICH, (DOPMYIHPOBATH CBOU MPEJIOKEHHSI OTHOCUTEIHHO BBHIIOJHEHUS TIPEATIOKEHHOM 3a/1a4H;



BBICTYIIATb C HpCSCHTaHI/Ief/’I PE3yJIbTAaTOB MMO3HAaBaTEIILHOM ACATCIIBHOCTH, IMOJTYYCHHBIX CAMOCTOATCIIBHO UJIM COBMCCTHO CO CBCPCTHUKAMU IIPU
BBITIOJTHEHUH XUMHUYECKOTO IKCTIIEPUMEHTA, IPAKTHUECKON pabOTHI 110 UCCIICJOBAHUIO CBOMCTB M3y4aeMbIX BEIECTB, peaTn3allui yueOHOro MPOCKTa, U
(GbopMyIHUPOBATH BEIBOJIBI 110 PE3yIbTaTaM MPOBEAEHHBIX HCCIEAOBAHNN TyTEM COTIIACOBAHUS TIO3UIIMHA B X0/1¢ OOCYKACHHS 1 0OMEHa MHEHUSMHU.

PeryasitTuBHble yHHBepPcaJIbHbIE yUeOHbIE 1eiiCTBHS:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYILIECTBISATH CBOIO MIO3HABATENbHYIO I€ATEIbHOCTD, ONpeAessisi € 1eNid U 3aaul, KOHTPOJIUPOBATh U 110 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MpeJiaraéMblii aITOPUTM JACUCTBUI NMPHU BBIMOTHEHUH Y4€OHBIX U UCCIIEOBATEIbCKUX 3ajlad, BbIOMpaTh Hanbomee
3¢ hexTUBHBIN C1IOCOO UX pelIeHHs] ¢ YUETOM MOJIyUYEHHUs HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKIUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb JIEATEIHLHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

HPEAMETHBIE PE3YJIbTATHBI

[IpeameTHBIE pe3ynbTaThl OCBOCHHUS MPOTPAMMBbI MO XMMHMH Ha YTJIyOJIEHHOM YpPOBHE Ha YPOBHE CPEIHEr0 OOIIero oOpa3oBaHUsI BKIHOYAOT
cnenuduyeckue st yaeOHOro npenaMeTa « XUMHS» HaydHbIe 3HaHUS, YMEHHS U CIOCOOBI ISHCTBUI IO OCBOCHHIO, HHTEPIPETAIIMH U TPe0Opa30BaHHIO
3HaHHﬁ, BUAblI OCATCIBHOCTH IIO IMOJYYCHHWIO HOBOI'O 3HAHHMA W HNPHUMCHCHUIO 3HAaHUH B Pa3INYHBIX y‘-IG6HBIX CUTyallMdX, a TaKKC B PCaJIbHBIX
JKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C XUMHEH. B mporpaMMe o XuMuM npeAMeTHbIE Pe3yNIbTaThl MPEACTABICHBI MO F0JIaM U3Y4eHHUS.

10 KUIACC

[TpenmMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUs» OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEICTABICHUN: O MECTE€ U 3HAYEHMM OPraHMYeCKOW XMMHMH B CHCTEME €CTECTBEHHBIX HayK M €€ poJii B 0OecredeHUH
YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA B PELICHUH MPOOJIEM 3KOJOTHYECKOM, SHEPreTUUEeCKONM W MHUIIEBOM O€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI,
CO3/1aHUM HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPTUH, B 00ECIIEUEHUH PALMOHAIILHOTO IPUPOIONOIB30BaHuUs, B OPMUPOBAHUU MUPOBO33PEHUS
1 001Iel KyIbTyphl YEJI0BEKa, @ TAKIKE IKOJIOTHYECKH 0OOCHOBAaHHOIO OTHOLIEHHUSI K CBOEMY 3/I0POBBIO M IPUPOJHOH CpeJE;

BIIAJICHUE CUCTEMON XMMUYECKUX 3HAHWM, KOTOpask BKJIKOYACT: OCHOBOIIOIAraloOIIKE IIOHATHS — XUMUYECKUH DJIEMEHT, aTOM, SIPO U DJIEKTPOHHAs
o0oJiouka aTtoma, s-, p-, d-aTOMHbIE OpOMTa M, OCHOBHOE M BO30YXIEHHOE COCTOSHUS aToMa, TMOpHUIM3alMsl aTOMHBIX OopOuTaneil, MoH, MojeKyna,
BAJIEHTHOCTh, 3JIEKTPOOTPHUIIATEIBHOCTb, CTENIEHh OKUCIIEHUS, XUMHYECKasl CBA3b, MOJIb, MOJIAPHAs Macca, MOJSPHBIA O0OBbEM, YITIEpOJIHBIA CKeEleT,
(GyHKLIMOHANIBHAS TPYIIA, paAuKall, CTPYKTYpHbIE (GopMyIbl (pa3BEPHYTHIE, COKPALIEHHbIE, CKENIETHBIE), U30MEpUs CTPYKTYpHAst U MPOCTPaH CTBEHHAS
(reomeTpuyeckas, ONTHYECKas), HM30MEpPbl, TOMOJOTMYECKHH psJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJI- M a30TCOAEpXkAllUe OpPraHuYecKHe
COEIMHEHUS, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COEIMHEHUS; TEOpHH, 3aKOHbl (mepuoguveckuit 3axkon [[. U.
MeHieneeBa, TeOpusl CTPOEHUsI OpraHu4ecKnx BemecTs A. M. byriepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHMS W IPEBPALIECHUS
SHEPrUU NpU XUMHUYECKHUX PEAKIMSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMUU, MUPOBO33PEHUECKHE 3HAHMS, JIS)KAIUE B OCHOBE TOHUMAaHUS
IIPUYMHHOCTA U CUCTEMHOCTH XMMWUYECKUX SBJICHUM; MPEICTABICHUS O MEXaHM3Max XMMHUYECKUX PEaKLHi, TEPMOJAMHAMUYECKUX U KMHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHs, O B3AUMHOM BIMSIHUM aTOMOB M TPYII aTOMOB B MOJIEKYJIax (MHIYKTUBHBIM U Me30MepHBIN 3((eKThl, OPUEHT AHTHI
I u II pona); dakromoruuyeckue CBEACHUS O CBOMCTBAX, COCTaBE, MOJYYCHUH M OE30MacCHOM HCIOJIb30BAaHMM Ba)KHEHIIMX OPraHMYECKUX BEIECTB B



OBITY M NPaKTHYECKOW AEATEIbHOCTH YEJOBEKa, OOIIMX HAy4YHBIX MPHHLUUIAX XWMHYECKOTO NMPOM3BOACTBA (Ha IpUMeEpe MPOM3BOJCTBA METAHOIA,
nepepaboTku HEPTH);,

c(OPMHPOBAHHOCTh YMEHHI: BBISBIISATh XapaKTEpHbIC MPU3HAKU MOHSATHH, YCTaHABIMBATH MX B3aUMOCBA3b, UCIIOIB30BAaTh COOTBETCTBYIOINE
HOHSITHS IIPH OITUCAHUM COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COSAUHEHMUIA;

c(OPMHPOBAHHOCTb YMEHHIA:

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY Il COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OopMyI
OpPraHUYECKUX BELIECTB;

COCTaBJIATh YPAaBHEHUS XMMMYECKMX pEaKIUi M pPACKpPbIBaTh MX CYLIIHOCTh: OKHCJIUTEIIbHO-BOCCTAHOBHUTEIbHBIX PpEaKLUil MOCPeICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCca ATUX peakiil, peaklinii HFOHHOro 0OMeHa MMyTEM COCTaBJIECHUS X MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELECTB /ISl WUTIOCTPALIMY X XUMUYECKOIO U IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUM: YCTAaHABIMBAThb MPUHAUIEKHOCTh H3YUYEHHBIX OpPraHMYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHHUIO K
OTIpeIeIEHHOMY KIIACCY/TpyIINe COeANHEHHH, 1aBaTh UM Ha3BaHuUs o cucreMarndeckoit Homenkinarype (IUPAC) u npuBoanuTh TpUBHAIbHBIC HA3BAHHS
JUI  OT/ACIBHBIX TPEICTAaBUTENCH OPraHMYeCKUX BEIIECTB (STWIJICH, AaleTUJICH, TONYOJ, TJIMLIEPUH, ATUJICHIJIMKONb, (eHon, GopManbIeru,
aleTanbJeru]], aleToH, MypaBbHHAas KUCIIOTa, YKCYCHas KUCIIOTA, CTeapUHOBAs, OJIEMHOBAs, MMaJIbMUTUHOBAs KUCIIOTHI, IJIMIMH, ajlaHUH, MajbTo3a,
GpyKTO3a, aHUIIMH, AUBUHUI, U30IPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEAEATh BUJ XMMUYECKOM CBS3M B OPraHMYECKUX COEIMHEHUSAX (KOBaJCHTHas M MOHHAs CBs3b, G- U T-CBSA3b,
BOJIOPOJIHAS CBA3b);

c(OpMHUPOBAHHOCTh YMEHMSI IPUMEHSTD MOJOXKEHHUS TEOPUU CTPOEHUS opraHndyeckux BemecTts A. M. bytnepoBa 11151 00bsCHEHUS! 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTPOEHHUE, (PU3HMUECKUE U XMMHYECKHE CBOMCTBA TUITMYHBIX NPEICTaBUTENEH pa3IuYHbIX
KJIACCOB OPTaHMYECKUX BEUIECTB: aJKAaHOB, IIUKJIOAJIKAHOB, AJIKEHOB, aJIKaJIMEHOB, AJIKMHOB, apOMAaTUYECKUX YIJIEBOJOPOAOB, CIIUPTOB, albJETHU/IOB,
KETOHOB, KApOOHOBBIX KHUCIIOT, MPOCTBIX U CIIOKHBIX 3(DUPOB, KUPOB, HUTPOCOEIMHEHUH 1 aMUHOB, AMUHOKHCIIOT, O€JIKOB, YIJI€BOJOB (MOHO-, AM- U
HOJIMCAaXapu0B), WILTIOCTPUPOBATh FCHETUYECKYIO CBSI3b MEXKAY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUECKUX PEAaKLIUN C HCHOIb30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHUSI HOATBEPXKJIaTh HA KOHKPETHBIX NpUMepax XapakTep 3aBHCUMOCTH PEAKIMOHHOW CIOCOOHOCTH OpPTraHUYeCKUX
COEIMHEHUI OT KPaTHOCTH U TUIA KOBAJIEHTHOM CBSI3U (OG- U T-CBSA3M), B3AMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HICTOYHHUKH YTJIEBOJOPOIHOTO CHIPbs (He(Th, MPUPOAHBII a3, yrojb), COCOObI ero nepepadoTku
U TIPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKH;

c(OpMUPOBAHHOCTh BJAJICHUSI CUCTEMOW 3HAHMHA O €CTECTBEHHO-HAYYHBIX METOJaX IMO3HaHUs — HAOIIOJAEHHM, WU3MEPEHUU, MOJEINPOBAHUH,
JKCHEpUMEHTE (pealbHOM U MBICIIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHUS NPUMEHATH OCHOBHBIC OMNEpAIlMM MBICIUTEIHHON JAEATENIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHHE, 0000IIeHHe,
CUCTEMATH3ALIMIO, BBIBJICHUE IPUUMHHO-CIICCTBEHHBIX CBSI3€H — JUIS U3YUYEHUsI CBOMCTB BEIIECTB U XMMHUECKUX PEaKLIN;



c(OpPMUPOBAHHOCTh YMEHUH: BBISIBIATH B3aMMOCBSI3b XMUMHUYECKUX 3HAHHHA C TIOHATHSAMHU W TPEACTABICHHUSIMH JIPYTHX €CTECTBEHHO-HAYYHBIX
IpeIMETOB i 0oJiee OCO3HAHHOTO MOHUMAHWS CYIIHOCTH MAaTEpHaTbHOTO €JIMHCTBA MHpPA, UCIOJIH30BaTh CHUCTEMHBIC 3HAHHS IO OPraHUYECKOU
XUMUH 7151 OOBSICHEHHS U IPOTHO3UPOBAHMSI SIBJICHUH, IMEIOIIUX €CTECTBEHHO-HAYYHYIO TPUPOY;

c(OPMUPOBAHHOCTh YMEHHI: MPOBOIUTH PACUEThl MO XMMHUYECKUM (GOpMyJaM H ypPaBHEHUSM XHUMHUYECKUX PEAKIMI C HCIOIh30BAHHEM
dusznyeckux BenuYMH (Macca, 0OBEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: PacyETHI IO
HAXOXJICHUI0O XUMHUYECKOH (OpMyINbl BeIIeCTBa IO HM3BECTHBIM MAaCCOBBIM JOJISIM XHUMHYECKHX JJIEMEHTOB, IMPOJYKTaM CrOpaHus, IIOTHOCTU
ra3o00pa3HbIX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHI: IPOrHO3UPOBATh, AHATTU3UPOBATH M OLIEHUBATH C MO3UIMI AKOJIOTUYECKOM O€30MMacHOCTH MOCIeICTBUS OBITOBON U
MPOU3BOJICTBEHHON NESATENILHOCTH YEIOBEKa, CBSI3aHHOW C MepepadOTKON BEIIeCTB, UCIOJIB30BATh MOJNYyYEHHBbIC 3HAHWS ISl MPUHATUS TPAMOTHBIX
petieHuit mpoOJIeM B CUTYalMsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IJIAHUPOBaTh W MPOBOJUTh XUMHUYECKUH HSKCHEPUMEHT (TIOJy4eHHE M HU3YYCHHE CBOMCTB
OPraHMYEeCKHX BELIECTB, KAYECTBEHHBIC PEAKLMH YTJIEBOJIOPOJOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJACOICPKAIIMX OPraHUYECKHX BEIIECTB, PEIICHUE
HKCIEPUMEHTAJIbHBIX 33/a4 MO0 PACIIO3HABAHMIO OPraHMYECKHX BEIIECTB) C COOJIIOJIEHMEM IIpaBUJ O€30MacHOro oOpallleHus C BEIEeCTBaMU U
nabopaTtopHbIM 000pyaOBaHUEM, (HOPMYIUPOBATH IIE]Ib UCCIEIOBAHUS, IPEJCTABISTh B Pa3IMuHON opMe pe3ylbTaThl SKCIIEPUMEHTA, aHATTU3UP OBATh
U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

coONIoAaTh MpaBUiia YKOJIOTUYECKU I1eIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOM NEATEIBHOCTH B LIEISX COXPAHEHHSI CBOETO 370POBbs,
OKpY>Karoller MPUPOTHON CPEIbI U JOCTHKEHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HABaTh OIMACHOCTh TOKCHYECKOTO JIEUCTBUS HA >KUBBIC OPTAaHU3MBI ONPEIEIEHHBIX OPraHMYECKHUX BEIIECTB, ITOHUMAas CMBICI MOKa3aTems
IIK;

aHAJIM3UPOBATH I11€JIECO00PA3HOCTh MPUMEHEHHUSI OPTaHUYECKUX BEIIECTB B MPOMBIIIUICHHOCTH M B OBITY C TOYKH 3PEHHS COOTHOIIECHUS PUCK-
10J1b34;

c(OpMHUPOBAHHOCTh YMEHHUU: OCYIIECTBISATH IEJICHANPABICHHBI MOUCK XUMHUYECKOW HMH(OpPMAlMM B Pa3TUYHBIX HCTOYHUKAX (HayyHas U
yueOHO-Hay4yHasi JHUTepaTypa, CpelcTBa MaccoBod WHpopMaiuu, VHTepHET U Apyrue), KpUTUYECKH aHATU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
nepepabaTbiBaTh €€ U UCTIOIB30BaTh B COOTBETCTBHH C MTOCTABIIEHHOW yueOHOU 3a1auei.

11 KUIIACC

[IpeameTHBIC pE3yIbTaThI OCBOEHUS Kypca «O0I1as u HeopraHudecKasi XUMHs OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MaTepHATBLHOM EIUHCTBE MHpPA, 3aKOHOMEPHOCTSIX W IMO3HABAEMOCTH SIBIICHUM TPHUPOIBI, O MECTE
3HAQYCHUH XWMHH B CHCTEME ECTECTBEHHBIX HAayK M €€ poJii B OOECMEeYEeHWH YCTOWYMBOTO PA3BUTHUS, B PEUICHUU MPOOJEM IKOJIOTHYECKOM,
SHEPreTUYeCKOH W MUIIEBONH 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHHUH HOBBIX MAaTEPHAlOB, HOBBIX MCTOYHHUKOB SHEPTruH, B 00eCleYeHHU
paIMoOHATBHOTO TPUPOONONH30BaHMS, B (POPMUPOBAHUN MHPOBO33PEHHSI U OOIEH KyIbTyphl YENOBEKa, a TaKKe SKOJOTHYECKH O00OCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3JI0POBBIO U IIPUPOIAHOU CpPELIE;



BIIQJICHUE CUCTEMOM XMMHMYECKUX 3HAHHUW, KOTOpPAas BKIIOYAET: OCHOBOIOJArAIOIIUE IOHATUS — XUMUYECKHM DJIEMEHT, aTOM, sJpO aToMa,
U30TOIBI, 3JEKTPOHHAs O0OJOYKA aroma, S-, p-, d-aTOMHbIE OpOHMTAIM, OCHOBHOE M BO30YXAEHHOE COCTOSIHUS aTOMa, THOPHAM3ALUS aTOMHBIX
opOuTanel, NoH, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIIEHMSI, XUMUUYECKas CBSI3b (KOBAJICHTHAs, HOHHAsI, METaJUINYECKa,
BOJIOPOJIHAs), KPUCTAJUIMYECKAs pelIETKAa, XMMUUECKas peaKLMsl, paCTBOP, 3JIEKTPOJIUTHI, HEANEKTPOJIUTBI, JIEKTPOJUTHUECKAs AUCCOLUALIMS, CTENIEHD
JUCCOLIMAIIMHU, BOJOPOJIHBIN MOKa3aTellb, OKUCIUTENb, BOCCTAHOBUTENb, TEIUIOBON 3(PQPEKT XMMUYECKON peakluu, CKOPOCTb XUMHUYECKOU peakiuu,
XUMHYECKOE PaBHOBECHE; TEOPUH U 3aKOHBI (TEOpHUs dJIEKTPOIUTHUECKON quccouuanuu, nepuoanueckuii 3akon [1.M1. MenneneeBa, 3ak0H cOXpaHEHHs
MAaccChl BEILIECTB, 3aKOH COXPAHEHUs U NPEBPALLECHUS YHEPTUU NPU XUMHUECKUX PEAKLUAX, 3aKOH IMOCTOSIHCTBA COCTAaBA BELIECTB, 3aKOH JECHCTBYIOLIUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XUMHUHM, MUPOBO33PEHUYECKHE 3HAHUS, JIEKal[e B OCHOBE MOHMMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBJICHUW; COBPEMEHHBIE IPEJCTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM, MOHHO-MOJIEKYJSIPHOM M HaJMOJIEKYJISPHOM YPOBHSX;
IIPEACTABJIICHUS] O MEXaHW3MaxX XHMHMYECKUX PEaKLUH, TEPMOJMHAMUYECKMX M KUHETMYECKUX 3aKOHOMEPHOCTSIX HMX IIPOTEKaHUsA, O XUMHUYECKOM
pPaBHOBECHH, PacTBOpax M JUCIIEPCHBIX CHUCTEMaX; (PaKTOJIOTWYECKHE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHU M OE30MaCHOM HCIIOJIb30BAHUHU
BaXHEHMILINX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKON IEATEIBHOCTH YEJIOBEKA, OOIIMX HAyYHBIX MPUHIUIIAX XUMHUYECKOIO IPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI: BBIABIATH XapaKTEpHbIE NMPU3HAKU MOHSTUN, YCTAaHABIMBATh UX B3aUMOCBSI3b, MCIIOJIB30BaTh COOTBETCTBYIOIINE
MOHSATUS ITPU ONUCAHUY HEOPTAHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(OpPMUPOBAHHOCTh YMEHHMSI UCIOIb30BaTh XUMUUYECKYI0 CUMBOJIMKY ISl COCTaBIEHUS (DOPMYI BEIIECTB U ypaBHEHUI XMMHUUYECKUX PEaAKIIHiA,
cucremarnueckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTEIbHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS OIPENENIATh BaJCHTHOCTh M CTENEHb OKUCIEHHS XUMHUYECKUX SJIEMEHTOB B COEAMHEHUSX, BUJ XMMUYECKON CBSI3U
(KoBaJIeHTHas1, HIOHHAs!, METaJNINYeCKasi, BOJOPO/IHAs ), TUIl KPUCTAIIIMUECKON PEeIIETKH KOHKPETHOTO BEILIECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBSCHSTH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHUJA XMMHUYECKOW CBSI3M W TUINA KPUCTAJUIMUECKON pEIIETKH,
OOMEHHBIN U JJOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHNs KOBAJCHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHUII: KiIacCU(UIMPOBATH: HEOPTAaHUYECKUE BEIIECTBA 110 UX COCTaBY, XUMHUUECKHE PEAKIMH [0 Pa3IMYHbIM MIPU3HAKaM
(uMcy M cOCTaBy pearupyroulux BeIECTB, TEMJIOBOMY 3G (eKTy peakiiH, U3MEHEHHIO CTENEeHEeH OKHCIIEHUS 3JIEMEHTOB, OOpAaTUMOCTH, YYacCTHIO
KaTaJlnzaropa U JApyrue); CaMOCTOSITEIbHO BEIOMPATh OCHOBAHUS M KPUTEPUH [T KJIacCU(DUKALUMU U3Y4aeMbIX BEILIECTB U XUMUYECKUX PEaKIIHiA;

c(OpPMHPOBAHHOCTh YMEHHS PAcCKpbIBaTh CMBICI Mepuoandeckoro 3akona J[. M. MenneneeBa U 1I€MOHCTPUPOBATh €r0 CUCTEMATH3UPYIOILYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINY;

c(OpMHUPOBAHHOCTh YMEHHUM: XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB U HOHOB XMMHYECKHX JIEMEHTOB IIEPBOTr0—4eTBEPTOrO MEPUOJIOB
[Tepuonuueckoii cucremsl J[.M. MeHneneeBa, UCIONB3ysl TOHATUS «IHEPTETHUUECKHE YPOBHUY, «IHEPTETHUYECKUE MOTYPOBHUY», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTUYECKHE COCTOSIHHSI aTOMa»; OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBONCTB XHUMHUYECKHUX
3JIEMEHTOB U UX COEIMHEHMH 1o nepuoaam u rpynnam [lepuognueckoit cucremsl . . MenneneeBa, BAIGHTHbIE BO3MOXKHOCTH aTOMOB JIEMEHTOB Ha
OCHOBE CTPOECHUS UX IEKTPOHHBIX 000JIOUEK;

c(OPMHPOBAHHOCTh YMEHMH: XapaKTepH30BaTh (OMHUCHIBATh) OOIIME XUMHMUYECKHE CBOMCTBA BELIECTB PA3IMUYHBIX KIACCOB, MOJITBEPXkIATh
CyILLIECTBOBAHUE T€HETUYECKON CBSI3U MEKy HEOPTAaHMYECKUMU BEIIECTBAMHU C ITOMOILBI0 YPABHEHUI COOTBETCTBYIOINUX XUMUYECKUX PEAKIUN;



c(OPMHUPOBAHHOCTh YMEHHS PACKPHIBaTh CYIIHOCTH: OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU MOCPEICTBOM COCTAaBJICHUS SJIEKTPOHHOTO
OanaHca 3TUX pEeaKIHii; peaknii HOHHOro 0OMeHa IMyTEM COCTABIICHUS MX MOJHBIX M COKPAUIEHHBIX HOHHBIX YPAaBHEHMIA; PEaKIUi THAPOIIN3a; P eaKIui
KOMILIEKCO0Opa30BaHus (Ha IpuMepe THAPOKCOKOMIIEKCOB IMHKA M aTFOMUHUA);

c(OPMHPOBAHHOCTh YMEHHS OOBSACHATH 3aKOHOMEPHOCTH NPOTEKAHMS XUMHYECKHX PEAKIHMHA € Y4E€TOM WX DHEPreTHUECKUX XapaKTEePHUCTHK,
XapakTep HM3MEHEHUs CKOPOCTH XMMHUYECKOH peaklMHM B 3aBUCHUMOCTU OT pa3iIM4HbIX (AKTOPOB, a TAKXKE XapaKTep CMEIEHHs XHUMHYECKOIro
paBHOBECHS I10]] BJIMSHAEM BHEIIHUX Bo3aelcTBuil (mpuuuui Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb XUMHUYECKUE DPEAKLUH, JISKALIMEe B OCHOBE IMPOMBIIUIEHHOIO IOJyYEHHsI CEPHOH KHCIOTBHI,
aMMMaKa, oOlI1e HayuyHble IPUHLUIIBI XUMUUYECKUX ITPOU3BO/ICTB; LIEI1€CO00pa3HOCTh PUMEHEHHSI HEOPIraHWYECKUX BEILECTB B IPOMBIIIJICHHOCTH U B
OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TI0JIb34;

c(OpMUPOBAHHOCTh BJAJECHUS CHCTEMOM 3HAHMH O MeETOJaX HAyyHOro IIO3HAHMs SBJICHUM NpUpPOJbl — HAOIIOJEHUE, H3MEpEHHUE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (pEaJbHbIi M MBICICHHBIN), HCIIOJIb3YyEMbIX B €CTECTBEHHBIX HayKaxX, YMEHHUS IPUMEHATh OSTU 3HAaHUS IIpU
IKCIIEPUMEHTAIBHOM HCCJICIOBAHUN BEUIECTB M JIJISI OOBSICHEHUS! XMMHUYECKHUX SBICHUN, UMEIOIIUX MECTO B MPHUPOJE, MPAKTHIECKON JEATEIbHOCTH
YEJIOBEKA U B IIOBCCIHCBHOM KHU3HMU,

c(OPMHPOBAHHOCTh YMEHHUS BBISIBIIATH B3aUMOCBS3b XUMUYECKHUX 3HAHUH C MOHATUSAMH M INPEACTaBICHUSAMH JPYTHX €CTECTBEHHO-HAY4HBIX
IPEIMETOB JUIsl 00JIee OCO3HAHHOIO IIOHMMAHHUs MaTepUaIbHOI0 eIMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHUsI MPOBOJIUTH PACUEThl: C HCIOJb30BAHUEM IOHATHH «MaccoBas J0Ji1 BEIIECTBA B PACTBOPE» U «MOJISIpHAs
KOHIIEHTpPALMs»; MacChl BelECTBA WM 00BbEMa Tra3a Mo M3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEaKLUH
BEIIECTB; TEIUIOBOrO 3 ¢eKTa peakiyu; 3HaueHUs] BOJOPOJHOIO MOKAa3aTels pacTBOPOB KUCIOT M IIEIOYEH C M3BECTHOW CTENEHbIO JMCCOLMAINY;
Mmacchl (00bEMa, KoJIMYecTBa BEIecTBa) MPOAYKTa peakliy, €ClIM OJTHO U3 UCXO/HBIX BEUIECTB JIaHO B BUJIE PacTBOpa C ONPEeIEHHON MaccoBO Jomeit
PacTBOPEHHOTO BEIIECTBA UM JaHO B U30BITKE (MMEET IMPUMECH); 10JIU BBIXOJA IPOAYKTa peaKH; 0ObEMHBIX OTHOILIEHHUH I'a30B;

c(OpMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENILHO TUIAHUPOBATh U MPOBOJUTh XUMUYECKUI SKCIEPUMEHT (TPOBEIECHNE PEAKIMil HOHHOTO OOMeEHa,
MOATBEPKICHNE KaYECTBEHHOIO COCTaBa HEOPIaHMYECKUX BEILECTB, ONPEIEICHUE CPEbl PACTBOPOB BEIIECTB C IMOMOLIBIO MHIUKATOPOB, U3yYEHUE
BIIMSIHUS Pa3JIMYHbIX (PAaKTOPOB HAa CKOPOCTh XMMHUYECKOH peakiuy, peleHre SKCIePUMEHTaIbHbBIX 33aJau o TemMaM «Metamibsl» u «Hemertans») ¢
coOuIro/IeHreM IpaBui 0€30MacHOro 0OpaleHus ¢ BEIeCTBaMH U J1abopaTopHbIM 000py10BaHUEM, (POPMYJIMPOBATH 11€b UCCIIEOBAHNUS, IPEICTABIIAT
B Pa3NU4HON (hopMe pe3ynbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLEHUBATH UX JJOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHHIl: COOJIIO/IaTh TpaBWia MOJIb30BAHMA XMMHMYECKOM MOCyAoW M J1abopaTopHBIM 00O0pyaoBaHHEM, OOpalleHus c
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU MO BBIIOJHEHHUIO J1a00paTOPHBIX XUMHUUYECKUX OMBITOB, SKOJOTUYECKH 11eJ1IeCO00pa3HOro MOBEACHUS B
OBITY U TPYAOBOM AESITENLHOCTU B LIEISAX COXPAHEHMSI CBOETO 3/I0POBBS, OKPYKaIOLIEH MPUPOTHON Cpebl U TOCTHXKEHUS €€ YCTOWYMBOTO pa3BUTHS,
OCO3HABaTh ONIACHOCTh TOKCUYECKOTO ACHCTBUS HA )KUBBIE OPTAHU3MBI ONPEAEIEHHBIX HEOPTaHNYECKUX BEIIECTB, TOHMMAas cMbIci rokaszaTens [1/1K;

c(OPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIATH LIEJICHANPABICHHBIH MOMCK XMMHYECKOH HH(POPMALMU B PaA3IMYHBIX HMCTOYHHMKAX (HaydyHas |
yuyeOHO-Hay4yHasl JUTepaTypa, cpeicTBa maccoBoi uH(opmaruu, VHTepHET M JIpyrue), KPUTHUYECKH aHAJIM3MPOBAaTh XMMUYECKYI0 HH(OpMAILHIO,
nepepadarTbIBaTh €€ U UCIOJIb30BATh B COOTBETCTBHHU C MIOCTABICHHON Y4eOHOH 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne (undposbie)
i HaumeHnoBaHue pa3esioB M TeM IPOrpaMMBbl Beero Kontpoabubie  IlpakTnyeck 06pa3oBaATETBHbIC
padoThI ue padoThl pecypenr
Pa3zgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
11 [Ipeamer opranndeckoit xumuu. Teopus cTpoeHus g Bbu6mmoteka [JOK
opraHuueckux coeauHenuil A. M. bytieposa https://m.edsoo.ru/d69d{650
Hroro no pazneny 8
Paznea 2. Yraesogopoasi
2.1 [IpenenbHbIE YTI€BOIOPOIBI — aKaHBI, IUKIOATKAHbI 5 bubmmorexa [OK
https://m.edsoo.ru/d69d{650
22 HenpenenbHble yriieBoAOpOIbl: alKEHbI, aJIKaIHUEeHbI, ATKUHbI 14 1 bubmmorexa LIOK
https://m.edsoo.ru/d69df650
2.3 ApomaThdecKkue yrieBoJ0pOIbl (apeHbl) 8 Bubmmorexa [OK
https://m.edsoo.ru/d69df650
24 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB U UX NepepaboTka 4 Bubmmorexa HOK
https://m.edsoo.ru/d69df650
2.5 l"anoreHnpor3BOAHBIC YTIEBOAOPOIOB 4 1 Egg;jﬁ%ﬁiﬁf 14694650

Hroro no pazneny 35

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

bubnunorexa LIOK
31 Crinpret. detor H ! https://m.edso0.ru/d69df650
39 KapOonusnbHble cOeqUHEHHS: allbJeTU/Ibl U KeTOHbI. KapOOHOBBIE KUCIIOTHI. o1 | bu6muoreka [IOK
' Cnoxusie 2¢upsl. JKupbl https://m.edso0.ru/d69df650
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https://m.edsoo.ru/d69df650

3.3 Vrie 9 1 bubmuorexa [{OK
. e https://m.edsoo.ru/d69d{650

Hroro no pazgeny 41

Pa3znen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

| bu6nmmoreka [IOK
4.1 AMuHBI. AMUHOKHCIIOTEL. benku 12 1 https-//m.edsoo.ru/d69di650

Hroro no pazneny 12

Pa3znea S. BeicokoMoieKyJIsipHbIe COeINHEHUS

5.1 BrICOKOMOJIEKYIIIPHBIE COETUHEHUS 6 | bubmorexa [IOK
' YAP A https://m.eds00.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 3 6


https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KounuectBo yacos DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Kourpoa, IMpakTuyeck (wnbpossie)
Bcero  Hble o0pa3oBaTe/ibHbIE
ue padoTsbl
padoTbI pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
11 Crpoenue atoma. [lepuognyeckuii 3akoH u [lepuoauueckas 9 bubnuorexa [IOK
) cucTeMa xuMu4deckux snemenToB [. . Mengeneena https://m.edsoo.ru/2dd57124
buo6 OK
1.2 Crtpoenue BemiecTBa. MHOrooOpasue BelecTB 11 1 h:tlp;I:I;I/(r)z.GeIilic]){).ru 1ddSTEA4
bubnuoreka [IOK
1.3 X 1 1 3
VIMITHICCITHE pealitiin ? https://m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pa3nes 2. Heoprannyeckasi XuMust
bubmnoreka IIOK
2.1 H 31 1 3
CMETALIH https:/m.edsoo.ru/2ddS 724
bubnunorexa LIOK
2.2 M 23 1 2
CTALIH https:/m.edsoo.ru/2ddS724
Hroro nio pazaeny 54
Pa3nen 3. Xumus u :Ku3Hb
bu6 OK
3.1 MeTtoapl TO3HAHUS B XUMHAH. XUMHS 1 )KU3Hb 9 h:tlpjsjzl;l/:.e;jsi.ru ndd57024
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosmnuecTBo yacos
JIeKTPOHHBbIE U(PPOBHIE
Konrpoas IIpaktn
n  Tema ypoka oOpa3oBaTe/ibHbIE
Bcero  Hble YyecKue
/ pecypcsl
u padoThI padoThI
| [IpenmMer 1 3HaUeHHE OPTAaHUYECKON XUMUH, PEICTABICHUE O | bubnnoreka [JOK
MHOT'000pa3uy OPraHuYECKUX COCTMHCHHM https://m.edsoo.ru/3686e6f5
DNEKTPOHHOE CTPOEHHUE aToMa yriiepoJa (OCHOBHOE U
) 5 P . P ). B yrep ( | bubmuorexa [JOK
BO30YKIEHHOE COCTOsIHUS ). BaneHTHBIE BO3MOKHOCTH aTromMa
XA https://m.edsoo.ru/Oce6fd4c
yriepoja
XuUMHUECKas CBSA3b B OPraHUYECKUX COCTMHCHUSIX.
3 MexaHu3MBbl 00pazo ap OBAJIEHTHOMU CBSA3H, CIIOCO0 1 Bubmiorexa LIOK
XaHU3MBI BaHUs KOBAJICHTHOM CBSI3H, CII bl
P https://m.edsoo.ru/8d39f5c8
pa3pbiBa cBs3ei
Teopust cTpoeHns OpraHMYeCKUX COeqUHEHUH A. M. bubnnorexka [JOK
4 1
Bytneposa https://m.edsoo.ru/9e595¢b8
Buner uzomepun: cTpykTypHasi, IpOCTPAHCTBEHHAS.
5 5 A P b PYKTYP POCIp | bubmuorexa [JOK
NMEeKTPOHHBIE () (PEKTH B MOJIEKYJIaX OPTaHUYECKUX
POHHE YO https://m_edsoo.ru/b0e61661
COEIMHEHUI
6 [IpencraBienue o k1accuPUKAUU U CUCTEMaTHYECKast | bubnnorexka [JOK
HomeHknarypa (IUPAC) opranndeckux BeLECTB https://m.edsoo.ru/c212dd21
7 Knaccuduka €aKIUid B OPTaHUYECKOM 1 bubmmoreia LIOK
naccu(UKaIus peakiuii B OpraHNIeCKONH XUMUHN
T pedid P https://m.edsoo.ru/ba5706aa
g C 6506 . | bubnmnoreka [JOK
yucreMartusaius u 00001IeHne 3HaHUH 110 TeMe
. B https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHUH psif, oOmas popmyna
paz, obuwas hopmysa, bubaunoreka [LIOK
9 HOMEHKJIaTypa U U30MEepUsl, FJEKTPOHHOE U 1

IMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYII

https://m.edsoo.ru/25a14636
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bubmuoreka [JOK

10 PuznyuecKre 1 XMMUYECKHE CBOMCTBA AJIKAHOB https-//m.edsoo.ru/313771 1c
Haxoxxnenue ankanoB B rnpupojie. CriocoObl MOITy4eHUs U bubmumoreka [IOK
11
IIPUMEHEHHE AJIKAaHOB https://m.edsoo.ru/259b0aSb
WKJIOQJIKaHbI: 0011ast popmyria, HOMEHKIATypa U U30MepHUs
12 ](;ICO6eHHOCTI/I CTpOI:HI/IH(i)I/I I))(I/IZ/II/I‘;CCKI/IX CBoﬁgTI; cnoco6}f ’ bubmmorexa IOK
’ https://m.edsoo.ru/156730d2
IIOJIy4Y€HUS U TIPUMEHEHUE
Pemenne pacuéTHbIX 3a7a4 Ha OIpeieJICHHE MOJIEKYISIPHON
13 (hOpMyIIbl OPraHUYeCcKOro BEIIECTBA M0 MACCOBBIM J0JSIM bubnnoreka [JOK
aTOMOB 3JIEMEHTOB, BXOJIIIINX B ero coctaB. CucreMaTu3amnus https://m.edsoo.ru/bf84d8eb
U 0000111eHHE 3HAHUH 110 TEME
AJKEeHBI: TOMOJIOTUYECKUH psfl, oOmast popmyia,
14 =~ HOMeHKIaTypa, SHCKTpOHH(f)e u HpOCTpa?;CEB;{HOG CTpOCHHE Bubmiorexa LIOK
https://m.edsoo.ru/273b0ale
Mouekynn. CTpyKTypHasi ¥ LIUC-TPaHC-U30MEPHUS ATKEHOB
15 duznyeckue 1 XMMUYECKHUE CBOICTBA ajkeHOoB. [IpaBuio bubnnorexa [JOK
MapkoBHHKOBA https://m.edsoo.ru/21069ccd
16 = Cnoco0bl MoMy4eHus U IPUMEHEHHE AJIKEHOB bubmorexa HOK
https://m.eds00.ru/665dc058
17 [TpakTruyeckas padora Ne 1 mo teme "[lonyuenue sTuieHa u bubnuoreka [IOK
M3y4YEHUE ero CBOMCTB" https://m.edsoo.ru/0941eed8
13 Pemenne pacu€THbIX 3a71a4 HAa ONIPEIEIICHNE MOJIEKYJIIPHON bubnnorexka [JOK
(hopMyITBI OPraHMYECKOTO BEIIECTBA https://m.edsoo.ru/e9ea9921
19 AnkagueHsl: CONpsKEHHBIE, U30JIUPOBAHHBIE, bubnuorexa [IOK
KyMyJupoBaHHbIe. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS https://m.edso00.ru/04298c0a
20 XUMHUYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB bubmorexa HOK
https://m.edsoo.ru/e561253d
21 CriocoOpl mostydeHus: ¥ IPUMEHEHUE allKaueHOB Bubmiorexa LIOK
https://m.edsoo.ru/1aa81660
” AJKUHBI: TOMOJIOTHYECKH psilt, oOmas Gpopmyia, bubnuoreka [IOK

HOMCHKIJIAaTypa, 3JICKTPOHHOC U ITPOCTPAHCTBECHHOC CTPOCHUC

https://m.edsoo.ru/68b6ccdc
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MOJIEKYJI, (pr3ruecKue cBoiicTBa

23 XUMHUYECKUE CBOMCTBA AJIKHHOB Bubmiorexa LIOK
https://m.edsoo.ru/23493a93
24 KavecTBeHHBIE peakliMy HA TPOMHYIO CBS3b bubmmorexa IOK
https://m.edsoo.ru/7b1c48da
25 CriocoObI mosTyyeHHs 1 IPUMEHEHUE aJIKHHOB bubmorexa HOK
https://m.edsoo.ru/a6f9alea
26 Pemenue 3aga4: pacu€rsl 110 ypaBHEHUIO XUMHYECKON bubnuorexa [JOK
peakiuu https://m.edsoo.ru/5db8e526
27 Cucremarusanus 1 0000I1IeHHE 3HAHUH [10 TEME
ApeHbl: TOMOJIOTHYECKHN Psif, o01as hopMyia,
28 H(I;)MCHKJIaTypa. SHGKTPOHII;)OS u HII)IZ)CTE)a}fCTzeHHOG CTpPOCHHE bubmmoreia LIOK
MOJIEKYJ O€H30J1a U TOJyoJIa, X (PU3HUECKHE CBOMCTBA hutps//in.cdsoo.ru/ud 27094
29 XUMUYEeCKHE CBOMCTBA apEHOB: PEAKIIMH 3aMeIleHUs Bubmiorexa LIOK
https://m.edsoo.ru/a44alae4
30 XHUMHUYECKHE CBOICTBA aPEHOB: PEAKIIMU TPUCOEIUHEHHUS, bubnnorexa [JOK
OKHCJIEHHE TOMOJIOTOB O€H3071a https://m.edsoo.ru/a44alaed
31 Oco0eHHOCTH XMMHUYECKHUX CBOMCTB CTUPOJIa Bubmiorexa LIOK
https://m.edsoo.ru/d5018a54
3 Pemrenne pacu€THBIX 3a71a4 HA OIIPEEIEHUE MOJIEKYIIIPHON bubnuoreka [IOK
(hopMyITBI OPraHMYECKOTO BEIIECTBA https://m.edsoo.ru/53461a2c
33 CriocoOblI 1osTyyeHHs 1 IPUMEHEHUE apeHOB bubmorexa HOK
https://m.edsoo.ru/6f717d09
34 ['eneTnveckas CBsI3b MKy pPa3IMYHBIMHU KJIacCaMu
YTJI€BOI0POIOB
35 Pacu€rel 10 ypaBHEHUSIM XUMHUYECKUX PEAKLIUN.
CucremaTu3anus 1 0000IIeHNEe 3HAHUHN TI0 TEME
36 [Tpupoansiii ra3. [lonytHble HeTAHBIE Ta3bI
37 KamenHsIi1 yrois 1 IpOIyKTHI €T0 epepadOTKH bubnuorexa [JOK
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https://m.edsoo.ru/69b3398b

Hedts 1 ciocoOw! €€ nepepadoTku. [IpuMenenne mpoiyKToB

bu6mmoreka [IOK

38 nepepadoTku HePTH https://m.edsoo.ru/21{9de78
39 I'enernyeckas cBSI3b MEXAY PAa3IMYHBIMU KJIACCAMU
YTJIE€BOI0POIOB
40 ["asloreHonpoON3BOIHBIE YIVIEBOJLOPOIOB: AIEKTPOHHOE bubmuoreka [IOK
CTPOEHME; pEeaKLUU 3aMEIICHUsI TaJIOreHa https://m.edsoo.ru/82b4d759
41 JlelicTBue 1ien04eil Ha raJIoreHIPOU3BOIHBIE.
B3anmoneiicTBre TUTAJION€HAIKaHOB ¢ MArHUEM U IUHKOM
42 CucremaTu3zanus 1 0000IIeHNE 3HAHUN TIO pa3eny bu6mmoreka [IOK
"YraeBogopoib" https://m.edsoo.ru/20e89{22
bu6mmoreka [IOK
43 Kontponbnas padota o teme "YraeBogopoasr"” https://m.edsoo.ru/95¢9e298
[IpenenpHbIe OTHOATOMHBIE CITUPTHI: TOMOJIOTUYECKUH A/,
44 oé)miﬂ @opMan;, CTPOEHHUE MOJISKy.]I, n30Mepus, i Bubmiorexa LIOK
HOMEHKJIaTypa, KiiaccupuKaiusi, u3nvIecKue CBOWCTBa hitpsdinedhoo Al
45 XUMUYEeCKHE CBOMCTBA MPEIEIbHBIX OJJHOATOMHBIX CTUPTOB Bubmiorexa LIOK
https://m.edsoo.ru/26ee34fe
bu6mmoreka [IOK
46 CriocoOb! TTOTy4eHHST ¥ IPUMEHEHUE OJTHOATOMHBIX CITUPTOB https://m.edsoo.ru/48410000
0000000
47 [IpocTeie 3¢upbl: HOMEHKIIATypa U U30MEpUsi, 0COOEHHOCTH bubnnorexka [JOK
(bU3MYECKUX U XUMHUYECKUX CBOMCTB https://m.edsoo.ru/c2c788b2
43 MHOr0oaTOMHBIE CIUPTHI: ITUIICHTINKOIb U TTUIEPUH, UX bubnmoreka [JOK
(bu3nUecKrue U XUMUYECKIEe CBOHCTBA https://m.edsoo.ru/ee4d84aa
49 CriocoOsl MoTyueHus: ¥ MPUMEHEHUE MHOTOATOMHBIX CITUPTOB Bubmiorexa LIOK
https://m.edsoo.ru/d12e567d
50 ®eHoI: CTPOCHHE MOJIEKYIIbI, PU3NYECKHE CBONUCTBA. bubnnorexka [JOK

TokcuyHOCTH (PeHoIa

https://m.edsoo.ru/2ce726£8
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bubmuoreka [JOK

51 XuMuyeckue cBorcTBa (eHosa hitps-//m.edsoo.ru/037caSo
bubmuorexa [JOK
52 CmocoOsbl mosyueHus 1 npuMeHeHne GpeHona hitps-//m.edsoo.ru/c77ddf4e
53 [TpakTrueckas padota Ne 2. Perenue sxcrepuMeHTaIbHBIX bubmuorexa [JOK
3ama4 1o teme "CrupTthl U heHob" https://m.edsoo.ru/fdOced09
. bubmumoreka [IOK
54 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 TEME hitps-//m.edsoo.ru/1810ch9b
AJBIETUIBI M KETOHBI: 3JICKTPOHHOE CTPOSHUE KapOOHMITLHOM
55 rpynﬂnm; ):“OMOJIOFI/I‘IGCKI/IG p?z)uﬂ, 06H1asf Q)opMyHaI,) HU30MeEpHUs Bubmiorexa LIOK
1 HOMeHKIATYpa https://m.edsoo.ru/b139beaa
56 AJBIETHIBl M KETOHBI: (PU3UUYECKHE CBOMCTBA; PEaKIIuU bu6mmoreka [IOK
MPUCOCTUHEHUS https://m.edsoo.ru/c887425¢
57 Peakuuu okucneHus: 1 KaueCTBEHHbIEC PEAKLIUH AJIbJIETUAOB U bubnnoreka [JOK
KETOHOB https://m.edsoo.ru/a393baa9
58 Crioco0bl TTOTy4eHUs aTbJACTUIOB U KETOHOB bubmorexa [OK
https://m.edsoo.ru/520d1c51
59 OAHOOCHOBHBIE MpeAeTbHbIE KAPOOHOBBIE KUCIOTHI, bubnnoreka [JOK
O0COOCHHOCTH CTPOCHHUS UX MOJIEKYI https://m.edsoo.ru/fecOb113
60 N3omepns n HOMveHKJ'IaTypa KapOOHOBBIX KUCIOT, UX bubnnorexa [JOK
¢u3nyeckre CBOUCTBA https://m.edsoo.ru/700cc87b
61 XHWMHYECKHE CBOMCTBA IPEAEIBHBIX OJHOOCHOBHBIX bubnnorexka [JOK
KapOOHOBBIX KHUCJIOT https://m.edsoo.ru/40e6e0e9
62 Oco0eHHOCTH CBOMCTB MypaBbHUHON KUCIOTHL. MHOTOOOpa3ue bubnmoreka [JOK
KapOOHOBBIX KHCIIOT https://m.edsoo.ru/bb31be71
Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX U ApOMATUYECKUX
63 KapOOHOBBIX, I[HKapGOHOBBIl;)(,JII“I/IIIpOKCI/IKaIZl:6OHOBLIX KHCJIOT. Bu6miorexa LIOK
[IpencraBuTenu BRICIIUX KapOOHOBBIX KHUCIIOT hipaifnedsoo. ol 73
64 [TonsiTHE O MPOM3BOIHBIX KAPOOHOBBIX KHCIIOT bubnuotexa [JOK
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https://m.edsoo.ru/0d162d9d

65 CriocoObI osTyyeHHst 1 IPUMEHEHNE KapOOHOBBIX KUCIOT bubamorexa HOK
https://m.edsoo.ru/7c065¢9d
66 CnoxxHbIe 3(hUPBI: TOMOJIOTHYECKUH psijI, 001mas Gopmya, bubmuorexa [JOK
M30MepHUs U HOMEHKJIaTypa https://m.edsoo.ru/adfffe6d
67 dusnuecKue U XUMHUYECKHUE CBOMCTBA F(UPOB bubmorexa HOK
https://m.edsoo.ru/ad6b94b2
Pemenne pacué€THbIX 3a7a4: MO0 YPaBHEHUIO XUMUYECKOU
68  peakuuu, Ha OIpeeIIEHUEe MOJIEKYISIPHOI (POPMYIIBI
OpPraHUYECKOT0 BEIIECTBA
69 [IpakTuueckas paborta Ne 3. Pemienue skcnepuMeHTaIbHbBIX bubnnoreka [JOK
3anay no teme "KapOoHoBbie KucioTel. CroxkHble 3¢pupsr” https://m.edsoo0.ru/486671fb
XKupsr: crpoenne, GU3NUECKUE U XUMUYECKHE CBOMCTBA bubnnorexa [HOK
70
(ruzpoinus) https://m.edsoo.ru/al9¢5b98
71 Oco0OeHHOCTH CBOMCTB KUPOB, COJIEPIKAIINX OCTATKH bubnuorexa [JOK
HeMnpeeNnbHbIX JKUPHBIX KUCIOT. JKupsl B ipupoie https://m.edsoo.ru/b0331922
MBpbl1a KaKk COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOLIEe
72 nemictBue. [lonsaTue o CI/IHTel?FI/I‘IeCKI/IX MOIOIINX cpez[cnilix bubmorexa HOK
https://m.edso0o.ru/3c566565
(CMCO)
7 I'eneTndeckas CBA3b yriaeBOAOPOAOB U KUCIOPOICOACPKALINX bubnnorexa [JOK
OpPraHUYECKUX BELIECTB https://m.eds00.ru/56790c96
74 Pacuérel o ypaBHEHUSAM XUMUYECKUX PEAKIUN
75 Cuctemartu3zanus 1 0000IIeHIE 3HAHUH 110 TeMe bubmorexa HOK
https://m.edsoo.ru/f8eaf2eb
76 OO6mrast XxapakTeprCTHKa YTJIEBOJIOB U KilaccupuKanus bubnuotexa [JOK
YTI€BOI0B (MOHO-, AU- U TIOJIUCaXapUabl) https://m.edsoo.ru/7a9693al
MoHocaxapuabl: pU3HUECKre CBOMCTBA U HAX0XKICHHUE B bubnuoreka [IOK
77
pupoie https://m.edsoo.ru/b4bdda2d
78 [Ipumenenue riaroKo3bl, €€ 3HAYEHNE B )KU3HEACATEIBHOCTH bubnmnoreka [JOK
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OopraHusma https://m.edsoo.ru/5e61122d
79 Jucaxapuipl: caxapo3a, MalibTo3a U Jakto3a. Haxoxnenue B bu6mmoreka [IOK
IIPUPO/IE U IPUMEHEHUE IUCaxapu/I0B https://m.edsoo.ru/eb0384e7
20 [Tonucaxapuasl: CTpoeHHUE MAKPOMOJICKYJ, GU3UUYECKUE U bubmuorexa [JOK
XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/72a04508
81 [TonaTue 06 UCKYCCTBEHHBIX BOJIOKHAX bubmorexa HOK
https://m.edsoo.ru/6216e766
20 Pemienue pacyeTHbIX 3a/1a4 Ha ONPEACIICHUE JOJIM BhIXO/1a bu6mmoreka [IOK
MIPOJYKTA PEaKuu OT TEOPETUUECKHU BO3ZMOKHOIO https://m.edsoo.ru/7fde47ef
83 CucremaTu3zanus 1 0000IIeHNE 3HAHUI TIO pa3ieny bubmorexa [IOK
https://m.edsoo.ru/08d4364c
24 KonTponbhas padora no teme "Kucnopoaconepsxauiue bubnnorexa [JOK
OpraHUYECKUE COCTUHEHUS" https://m.edsoo.ru/42c6678e
85 AMUHBI: K1accuUKaIys, CTPOSHUE MOJIEKYJ, 001Ias bubnnoreka [JOK
(dbopMyIa, n30Mepusi, HOMECHKIIATypa ¥ (PU3NIECKUE CBOMCTBA https://m.edsoo.ru/efa7e6ca
86 = XuMuueckue CBOWCTBa anu(paTHUECKUX aMUHOB Bubmiorexa LIOK
https://m.edsoo.ru/1bc5cf80
%7 AHI/\I}J‘II/IHI CTPOEHHUE AHUJIMHA, 0COOEHHOCTH XUMUYECKUX bubnnorexka [JOK
CBOMCTB aHUJIMHA https://m.edsoo.ru/39cd21f1
88 | CmocoObl mosy4eHus U MpUMEeHEeHUe aau(paTndeckux aMUHOB bubmmorexa HOK
https://m.edsoo.ru/eal38763
29 AMUHOKHUCIIOTBI: HOMEHKJIATypa U u3oMepus, Gpu3ndeckue bubnmnorexa [JOK
cBoiicTBa. OTAeNbHBIC PEACTABUTENN (L-AMHUHOKHUCIIOT https://m.edsoo.ru/d1773e80
90 XUMUYECKHE CBOMCTBA aMHHOKHCIIOT, UX OMOJIOTHYECKOe bu6mmorexa [IOK
3Ha4YeHHEe aMHUHOKHUCIOT. CHHTE3 ¥ TUIPOJIN3 TETTH/IOB https://m.edsoo.ru/77df705a
91 benku kak mpupoHbIe TOTUMEPHI; CTPYKTYPHI OEIKOB Bu6miorexa LIOK
https://m.edsoo.ru/429e¢9899
92 XHUMHUYECKHE CBOMCTBA OEIKOB bubmorexa LOK

https://m.edsoo.ru/6237306d
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A3oTconepKalue reTepouuKINIeCKHe COeINHEHUS.

bu6mmoreka [IOK

93 H : 0 1
YKJIEMHOBBIE KHCIIOTBI: COCTaB, CTPOCHHE U OMOJIOrHYecKast hitps-//m.edsoo.ru/521d1431
poib
[TpakTuyeckas pabora Ne 4. PemeHue sKcriepuMeHTal
94 3ap aqul;I: TGM;I 'I')Aso;rco epxa HIJ/IeH: raHnlj{eF():II/Icl:eHT o 1 BuGmnorexa LIOK
8 | ACPAALIie op https://m.edsoo.ru/8e3c02d1
COCJIMHECHUS
[TpakTuyeckas pabora Ne 5. PemeHne sKkCriepuMeHTaIbHbBIX bubmumoreka [IOK
95 . 1
3a1a4 o Teme "Pacrno3HaBaHne OpraHMYeCKUX COeAMHEHUI" https://m.edsoo.ru/bde3fdf6
96 KonTponbHas pabota o Teme "A3oTconepxaiine | bubnnoreka [JOK
OpraHUYeCKUe COeTUHEHUA" https://m.edsoo.ru/ce561bc7
OcHoBHbIE O COKOMOJIE
97 cocamcrii setoss i crrtesa —tomepA 1 bubmorera LIOK
8 A przall https://m.edsoo.ru/7aa63ebd
MOJIMKOHICHCALIUS
bu6mmoreka [IOK
98 1II LY 0 1
JTACTMACCHI. Y TUIM3aIMs U IepepadoTKa MIacThKa https://m.edsoo.ru/82242e0f
99 DnacToMepbl: HaTypaJibHbIA CUHTETHYECKUE KaydyKu. Pe3una 1 Bubmiorexa LIOK
PRI HATYP THYIH- https://m.edsoo.ru/246103ec
10 BosnoxHa: HaTypajibHbIE, HCKYCCTBEHHbIE, CHHTETUYECKHE. | bubnnoreka [JOK
0 [Tonumeps! crienanbHOTO Ha3HAYEHUS https://m.edsoo.ru/5963a601
10 | Ilpaktuueckas padota Ne 6. Perenue skcriepuMeHTaIbHBIX | bubnnorexka [JOK
1 3aja4 1o reme "Pacno3HaBaHue MjacTMacc U BOJIOKOH" https://m.edsoo.ru/3aebd77a
10 OO6o06uieHne U cucTeMaTU3alus U3y4eHHOro MaTepuaa 1o bubnuoreka [IOK
1
2 TeMe "BBICOKOMOJIEKYIIIpHBIE COeTUHEHUS" https://m.edsoo.ru/6a22ble8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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11 KJIACC

Ne KoandecTBO 4acoB
JIeKTPOHHBbIE U(PPOBHIE
KonTpoas IIpakTn
n  Tema ypoka oOpa3oBaTe/ibHbIE
Bcero HbIE YyecKue
/ pecypcsbl
u padoThI padoThI
Atom. CocTaB aTOMHBIX /1€p. XUMUYECKUIN JIEMEHT. bu6mmoreka [IOK
1 1
W3otomsl https://m.edsoo.ru/59c112ee
2 CTtpoeHue 31eKTpo 000JI0UEK aTOMO aHTOBLIE YHCIIa 1 bubmorexa HOK
W€ DIEKTPOHHBIX JIOUYEK aTOMOB, KBAHTOBBIE YHCII
P P https://m.edso0o.ru/b4d9fffa
3 Knaccudukanus XuMHYeCKHX 3JIEMEHTOB (s-, p-, d-, f- | bubnuorexa [JOK
3JIEMEHTHI) https://m.edsoo.ru/61294af9
4 Pactpenee 5 | bubmuorexa [JOK
HHE DJIEKTPOHOB 10 ATOMHBIM OPOUTAIISIM
P P P https://m.edsoo.ru/f5£750fe
5 DNeKTpOHHBIE KOH(PUTYPAIIMK aTOMOB 3JIEMEHTOB B OCHOBHOM | bubnuotexa [JOK
1 BO30YX/1EHHOM COCTOSIHUH https://m.edsoo.ru/8149e846
6 DNeKTPOHHBIE KOH(UTYpAIH HOHOB. | bubnmnorexa [JOK
DNeKTPOOTPUIIATETEHOCTh https://m.edsoo.ru/a0764b24
Ilepnoanueckuii 3axkoH u Ileprnoandeckas cucreMa
7 XI/IISII/I‘IGCKI/IX 37 Jl| I/II) Nf 1 Bubmmorexa LOK
emeHnToB /1. 1. MeHneneeBa, CBsI3b C
. N 8 https://m.edsoo.ru/16957c¢01
COBPEMEHHOM TEOpUEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUECKUX
. P ; | Bu6morexa [IOK
TOB M 00pa3yeMbIX UMH IPOCTBIX U CIIOJKHBIX BEIECTB
pasy P m https:/m.eds00.ru/f8468927
0 TPYIIaM | Mepruoam
9 Cucrematnsa 000011IeHHEe 3HAHUH IO TEME 1 bubmorexa HOK
THU3ALUS U HUE 3HAHUH 10 TEM
- https://m.edsoo.ru/8fad2942
Buasl xumudeckoii cBs3u. MexaHu3Mbl 00pa3oBaHUs
. P bubmuorexa [JOK
10 KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b. MeXMONEKYIsIpHbIE 1

B3aUMOJCUCTBU

https://m.edsoo.ru/5a8072af
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BaneHTHOCTE U BaJICHTHBIC BO3MOKHOCTH aTOMOB. CBS3b

11 ANEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIM Bubmiorexa LIOK
https://m.edsoo.ru/3d2ca093
CTpOCHHEM

12 IIpencraBneHuss 0 KOMIUIEKCHBIX COEAUHEHUSAX: COCTAB U bubmumorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a

13 BemiecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. bubnuorexa [JOK
Tunbl KPUCTAIUIMUECKUX PEIIETOK U CBOMCTBA BELIECTB https://m.edsoo.ru/e167635b

14 [Tonsitue o nucnepcHbix cucteMax. [Ipencrapienue o bu6mmoreka [JOK
KOJJTOUTHBIX pacTBOpax https://m.edsoo.ru/da2¢70e4

15 HcTrHHBIE paCTBOPBI: HACBIILIEHHBIE U HEHACBIILICHHBIE, bubnnorexa [JOK
pactBopuMoOCTh. KpucTamoruaparsl https://m.edsoo.ru/e9ccdd8d

16 CriocoObI BhIpayKEHUSI KOHIICHTPAIIUU PaCTBOPOB bubmorexa IOK

https://m.edsoo.ru/328e653a

17 Pemenue 3amay ¢ HCojIb30BaHUEM MOHATUH '"'MaccoBasl JOJIS bu6mmoreka [IOK
pacTBOpEHHOTO BellecTBa", "MoJispHas KOHIIEHTpanus" https://m.edsoo.ru/785e0ab4

18 = Krnaccuduxanus 1 HOMEHKIaTypa HEOPraHMUECKHUX BELIECTB bubmmoreia LIOK

https://m.edsoo.ru/bf9e108d

19 Cucremarusanus 1 0000II€eHUE 3HAHUI 10 TEME bubmorexa HOK

https://m.edsoo.ru/8d2c6a3a
KonTponsnas padbora no temam "CtpoeHue aToMa.

20 ITepnonnueckuit 3akoH u Ilepuonnueckas cucrema bubnuoreka [IOK
xumuyeckux annemenToB /. . Menneneesa", "Ctpoenue https://m.edsoo.ru/70a60aa4
BemecTBa. MHOrooOpasue BemecTs"

Krnaccudukanys XuMHUueckux peakiuii B HeOpraHu4ecKoi u

)1 OpraHUYEeCKON XMMHUH. 3aKOH COXPaHEHUS MacChl BEILIECTB; bubnmnoreka [JOK
3aKOH COXPaHEHHUS U IPEBPALEHUS DHEPTUM IIPU XUMUYECKUX https://m.edsoo.ru/6335cdd2
peakuusx

2 TennoBsie 3¢ (HeKTH XUMUYECKUX peaKLUi. bubnnorexa [JOK
TepMmoxumuyeckue ypaBHEHUS https://m.edsoo.ru/d1db86da

23 Brruncrienus no ypaBHEHUAM XUMHUYECKUX PEAKLIUU U bubmuoreka [IOK
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TCPMOXUMHUYCCKUM YPABHCHHUAM

https://m.edsoo.ru/87b13954

CKOpOCTI) XHUMHYECKOU p€aKkuuu, €€ 3aBUCUMOCTD OT

24 pa3nuuHbIX (hakTopoB. Katanus u kaTanm3atopbl
25 ['oMoreHHbI€ ¥ T€TEPOreHHbIE PEAKIIUU
26 [Ipaktuyeckas padora Ne 1 mo teme "BiusiHue pa3znnyHbIX bubmumoreka [IOK
(akTOpPOB HA CKOPOCTh XUMHUYECKON peakiuu" https://m.edsoo.ru/1facaldl
7 OO6parumbie 1 HEOOPATUMBIE PEAKITUUA. XUMHUUYECKOE bubmuorexa [JOK
paBHOBECHE https://m.edsoo.ru/30952f9b
73 [IpakTuueckas pabora Ne 2 o Teme "BiusiHue pa3aTudHbIX bubnnoreka [JOK
(hakTOpPOB Ha MOJIOKEHUE XUMHYECKOTO paBHOBECHS" https://m.edsoo.ru/3bf34el7
9 Dnexrponutryeckas auccoruarusa. CHIbHbBIC U C1a0bie bubnuorexa [JOK
31eKTpoJuThl. CTENeHb JUCCOHAIIIT https://m.edsoo.ru/5{766bdf
30 Nonnoe npoussenenue Boasl. Cpeaa BOAHBIX paCTBOPOB. bubnnoreka [JOK
Bomopoansriii mokazarens (pH) pactBopa https://m.edsoo.ru/3966ca89
31 I'maponus coneli. Peakiuu, npoTekaromume B pacTBopax bubnnorexka [JOK
3JIEKTPOJIUTOB https://m.edsoo.ru/09d5a9bd
0 [TpakTuueckas padota Ne 3 o Teme "XuMHUUYECKHE pEAKIINH B bubnuoteka [JOK
pacTBopax 3JIEKTPOJIUTOB" https://m.edsoo.ru/2e3daeb0
33 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakliny. Baxkneiiume bubnmnorexa [JOK
OKHCJIUTENU U BOCCTAHOBUTEIHN https://m.edso00.ru/56226060
34 MeTo/ 37IeKTPOHHOTO (3JI€KTOHHO-HOHHOTO0) OanaHca bubmmoreia LOK
https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB BEILIECTB bubmmorexa LIOK
https://m.edsoo.ru/93fb97d2
36 =~ Pemenue 3a1ay pa3inuyHbIX TUIIOB bubmiorexa OK
https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB Bubnmorexa LOK
https://m.edsoo.ru/5afa265d
38 CucreMmaruzanys 1 0000IIEeHE 3HAHNUI 10 TEME bu6mmoreka [IOK



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d

"Xumuueckue peakuuu"

https://m.edsoo.ru/c161eb85

bu6mmoreka [IOK

" "
39 = KonrponbHas pabora o reme "XUMHUECKHE PeaKIiu https://m.edsoo.ru/a8a0a930
[Tonoxxenue nemetaiios B [lepuonuyeckoii cucteme BuGmorexa LOK
40 xuMu4deckux semenToB J[. 1. MenzaeneeBa u 0COOCHHOCTH
. https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aToMoB. dDu3nueckue cBOiCTBa HEMETAIIOB
41 Annotponusi HeMeTauIoB (Ha IPUMEPE KUCIOPOa, CEPHI, bubnmoreka [JOK
dbocdopa u yriepona) https://m.edsoo.ru/ef92c91c
42 Bonopon: nonydyenue, pusndeckue 1 XUMUYECKHE CBOKUCTBA. bubnnorexa [JOK
I'unpunab https://m.edsoo.ru/0aa8f613
43 ["anmorensl: HaXOXKIEHHUE B MIPUPOJIE, CIIOCOOBI MOTYUCHHUS, bubnnoreka [JOK
(bU3UYECKre U XMMUYECKHUE CBONCTBA https://m.edsoo.ru/4e223795
44 ["anorenoBoiopoabl. Baxknelinme Kuciopoacoaepxkaliye bubnnorexa [HOK
COETUHEHUS TaJION€HOB https://m.edsoo.ru/6b3255e6
45 JIaGopaTopHbIe U TPOMBIIIIICHHBIE CIIOCOOBI ITOTYICHHSI bubnuorexa [JOK
rajioreHoB. [IpuMeHeHe rajloreHoB U UX COeIMHEHUN https://m.edsoo.ru/6971aca4
46 [IpakTuueckas pabota Ne 4. Pemenne skcepuMeHTaTbHBIX bubmuorexa [JOK
3aga4 no treMe "["anoreHsr" https://m.edsoo.ru/8b26fecd
Kucnopon: nabopaTopHbie 1 MPOMBIIIIEHHBIE CTIOCOOBI
47 nonyqufﬂ, ¢H3£qec§p1e u XI/II\IZI/I‘-IGCKI/IG cBoiicTBa. O30H. Brbmiorexa LIOK
https://m.edsoo.ru/c8abc36a
[IpuMeHeHne Kucnopoa u 030Ha
bu6mmoreka [IOK
48 OKCHIKL H TIEPOKCH/IRL https://m.edsoo.ru/5¢8816a0
49  Pemienue 3a7a4 pa3auyHbIX TUIIOB Bu6miorexa LIOK
https://m.edsoo.ru/2b6d8b4b
50 Cepa: Hax0XJIEHHUE B MPUPOJIC, CIOCOOBI MOTyUEHUS, bubnuotexa [JOK
(bu3nuecKkrue 1 XUMHUYEeCKHe CBOHCTBA https://m.edsoo.ru/46afael6
51 CepoBoaopon, cyab(umabt bubmmorexa LOK

https://m.edsoo.ru/7¢875999
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Kucnoponcoaepxamue coequHerus cepbl. OcoOeHHOCTH bubnmoreka [JOK
52 . .
CBOWCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cta2548
[TpakTuyeckas pabora Ne 5. PemeHue sKkCriepuMeHTaIbHbBIX bubmumoreka [IOK
53 n '
3aaau o teme "Cepa u e€ coenuHeHus" https://m.edsoo.ru/Oafb05e4
A3OT: HaX0XKJICHHE B MPUPOJIC, CITOCOOBI MOJTyUCHHUS, bubmuorexa [JOK
54 .
(bU3MYeCKre U XMMUYECKHE CBOMCTBA. AMMMAK, HUTPHUIBI https://m.edsoo.ru/badd2255
Kucnoponacoaepxkamue coequHerus azora. OcoOeHHOCTH bubnmoreka [JOK
55 . .
CBOMCTB a30THOM KHUCIIOTBI https://m.edsoo.ru/e2965afe
bu6mmoreka [IOK
56 11 i A 0
PUMEHEHHE a30Ta U €r0 COeAMHEHUN. A30THbBIE YJ00pEHHUS hitps-//m.eds0o.ru/129£5059
57 dochop: HaxXOXKICHHUE B IPUPOJIE, CIOCOOBI MOTYUYCHHS, bubnnoreka [JOK
¢busnueckue u xumudeckue cporicta. ®ochuas u hochun https://m.edsoo.ru/9a6b43ec
58 Oxcunst hocdopa, pochopconepxamume kucaotel. Comun bubmmoreka [JOK
(hochopHOI KUCITOTHI https://m.edsoo.ru/c7a2d429
[Tpumenenue pochopa u ero coeaunenuii. PochopHsie bubmmoreka [IOK
59
yaoOpeHust https://m.edsoo.ru/a218070a
ITpakTryeckas pabora Ne 6. PemeHune sKkcriepuMeHTalbHbIX bubnuoreka [IOK
60
3aja4 1o Teme "A30T 1 pocdop u ux coeauHeHHU" https://m.edsoo.ru/8175ac3f
v : s
61 outmsatn: gsmsecie 1 xinccre caofiraa EuGorera LIOK
A HH: ’ https://m.edsoo.ru/1eb19f9e
MIpUMEHEHNE
& Oxkcun yranepona(Il), oxcun yrinepona(IV), yronpHast kucioTa bubnuotexa [JOK
u e€ conu https://m.edsoo.ru/dba58adf
63 Pemrenue 3aiau pa3nuyHbIX TUIIOB Bu6miorexa LIOK
At p https://m.edso00.ru/6029b609
Kpemuuii: Haxox/1eHue B MpUpoJe, CIIOCOObI MOTy4eHus, bubnnorexa [JOK
64 .
(bu3nuecKkrue 1 XUMHUYEeCKHe CBOHCTBA https://m.edsoo.ru/143558ab
bu6 OK
65 Oxcun kpemuusi(I1V), kpeMHueBasi KUCI0Ta, CUIIMKATHI movotexa Il

https://m.edsoo.ru/3170e7b1
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[Ipumenenne kpeMHHUs U ero coequHeHui. CTekI1o, ero

bubmuoreka [JOK

66 e p—— https://m.edsoo.ru/393cdac0
’ https://m.edsoo.ru/5823cefb
67 Perrenue 3aay pa3nuyHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/b624{801
68 CucreMmaruzanys 1 0000IIeHE 3HAHUI 10 TEME bu6mmoreka [IOK
"HemeTtasr" https://m.edsoo.ru/6e864db5
69 KonTponbnas pabora no teme "Hemeramnsr" bubmmorexa LIOK
https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKIIMS bubnnorexa [JOK
OLIMO0K https://m.edsoo.ru/2b7e¢9510
[Tonoxxenue metansos B [lepuonudeckoii cucteme
71 XUMHUYECKHUX 3JIEMEHTOB. Ofo6eII[{Hocm CTPOCHHS Bubmiorexa LIOK
https://m.edsoo.ru/9839c16¢
ANEKTPOHHBIX 000JI0UEK ATOMOB METAIIJIOB
O6mue dpusznyeckue cBoiictea MetaisioB. [Ipumenenue bubnnoreka [JOK
72
METAJUIOB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bu6mmoreka [IOK
73 CmiaBsl MetasuioB. Kopposust Mmetamion hitps-//m.edsoo.ru/42b872e3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHYECKHUNA Psi/l HAaNpshDKeHUH MeTansio. O01mue bubnmnorexa [JOK
CHOCOOBI MOTYyYEHUSI METAILIOB https://m.edsoo.ru/94eb377a
O6mas xapakTepucTuka MeTamioB IA-rpynmnsl
76 [lepnonnueckoil cHCTEMBI XMMUYECKUX 3JIEMEHTOB. HaTpuil u bubnnoreka [JOK
KaJIMii: moiydeHue, pusnueckue 1 XMMU4ecKrue CBOUCTBA, https://m.edsoo.ru/e12c¢26b3
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX COSAUHEHUMN
O6mas xapakrepucTuka MetamioB IIA-rpymnmbl
77 [Tepuoanyueckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB. Maruui bu6mmorexa [IOK

U KaJbIHil: nonydyeHue, Gpu3nyeckue 1 XuMU4ecKre CBOMCTBaA,
IIPUMEHEHHUE NIPOCTBIX BELIECTB U UX COCAUHEHUN

https://m.edsoo.ru/7¢3e49c0
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bubmuoreka [JOK

78 XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS hitps-//m.edsoo.ru/cT4bfac9
79 AMOMUHUH: TIoNyYeHue, PU3NIEeCKIe U XUMHYSCKUE bubnmoreka [JOK

CBOICTBA, IPUMEHEHNE https://m.edsoo.ru/0e79b266
20 AMdoTepHbIE CBOMCTBA OKCHIA M THUIPOKCHUIA ATFOMUHUSA, bu6mmoreka [JOK

TUJPOKCOKOMIUIEKCHI aJJFOMUHUSI, UX IPUMEHEHUE https://m.edsoo.ru/5d12d318
81 Pemenue 3anay pa3nuyHbIX TUIIOB
20 [IpakTrueckas padota Ne 7. Perenue sKcriepuMeHTaIbHBIX bubnuorexa [JOK

3a1a4 o Teme "MeTasuibl TJIaBHBIX oArpyrin"” https://m.edsoo.ru/27a4af43
23 OO61mas xapakTepucThKa MeTauioB No0ouHbIx noarpyn (b- bubnnoreka [JOK

rpynmn) [leproandeckoit cCTeMbl XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/610d7431
24 duznyeckne 1 XMMUYECKHUE CBOICTBA XpoMa U €ro bubnnorexa [JOK

COCIMHEHHH, UX TPUMEHEHUE https://m.edsoo.ru/991 1bef3
25 Baxueriue coenuHenusa maprania. [lepmanranar kanusi, ero bu6mmoreka [IOK

OKHCITUTEIHHBIC CBOMCTBA https://m.eds00.ru/039d69c8
26 du3znueckre U XMUMHUYECKHE CBOMCTRA JKEIe3a U €ro bu6mmoreka [JOK

coenuHeHuil. [lomydeHnue U MpUMEHEHHE CIIJIaBOB XKee3a https://m.edsoo.ru/1b7{8741
27 dusznueckre ¥ XUMHUYECKHE CBOMCTBA MEIN U €€ COeTUHEHHUIA, bu6mmoreka [IOK

UX IPUMEHEHHE https://m.edsoo.ru/2bc0f954
23 dusznyecknue U XUMUUYECKHE CBOMCTBA [TUHKA U €T0 bu6mmoreka [JOK

COCIMHEHHH, UX TPUMEHEHUE. | UIPOKCOKOMIUIEKCHI IIMHKA https://m.edsoo.ru/b1f2beal
29 ITpakTryeckas pabora Ne 8. PemeHune sKkcriepuMeHTalbHbIX bubnuorexa [IOK

3ana4 1o teme "MeTtasuibl TOOOYHBIX TOArpyI” https://m.edsoo.ru/abe352ea
90  PemreHne 3a1a4 pa3nu4HbBIX TUIIOB Bubmiorexa LIOK

https://m.edsoo.ru/a8b83d83

01 O060061IeHre U cucTeMaTU3allvs U3YYeHHOTO MaTepraa Imo bubnmoreka [JOK

teme "Metamibr" https://m.edsoo.ru/e91fe975
92  KonrpomabHas padorta no reme "Mertasibr" bubmmorexa HOK

https://m.edsoo.ru/83f63ea3
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03 AHanu3 pe3yiabTaToB KOHTPOJIBHOW PadOThI, KOPPEKIIHS | bubnuorexa [IOK
(91115 (03 https://m.edsoo.ru/9ebff2fd
Posb xumun B 00ecrieueHUN YCTOWYNBOTO PA3BUTHS
94 yenoBeuecTBa. I[loustue o Hailf‘-IHLIX MGTOHEX HCCIIEIOBAHUS 1 bubmorexa HOK
https://m.edsoo.ru/080fe1f0
BEILIECTB
HayuHnble mpyHIUIBI OpraHu3alui XUMHYECKOTO
95 nngsBOﬂCia. Ill'[pOMI)IIL)HJIGHHHL:? CHOCOOBI MOTyYCHHS 1 bubmorexa HOK
B)KHEHIIINX BEIIECTB https://m.edsoo.ru/2e45a44f
96 XUMUYECKOe 3arpsi3HEHUE OKPY>KaIoIIei cpeibl U ero | bubnnoreka [JOK
HOCIENCTBUA https://m.edsoo.ru/9f11bf51
bu6mmoreka [IOK
97 XuMUA U 300pOBBE YEIOBEKA. JIEKapCTBEHHBIE CPEICTBA 1 https://m.edsoo.ru/a6552721
08 Xumus aiy. Pons xumMuu B 00eciieYeHn HUIEBONA | bu6mmoreka [IOK
0e30macHOCTH https://m.edsoo.ru/1f7b5Sbd2
99  Kocmeruueckue u napdromepHsie cpesctBa. berToBas Xxumus 1 bubmorexa IOK
https://m.edsoo.ru/da42d5a9
10 = Xwumwus B cTrpoutenbcTBe. BakHelye cTpouTenbHbIE U | bubnnoreka [JOK
0 KOHCTPYKLIMOHHBIE MaTepUaibl https://m.edsoo.ru/61e69003
10 = Xwumwus B cenbckoM xo3daicTBe. OpraHndeckue u | bubnuoreka [IOK
1 MUHEpaJIbHbIE y100peHus https://m.edsoo.ru/fd39587d
10 CucremaTu3aius 1 0000IIeHNEe 3HAHUHN TI0 TEME 1 Bubmiorexa LIOK
2 https://m.edsoo0.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHE
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