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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas nporpaMma 1o XuMuM Ha ypoBHE CpeJHero oouiero oopa3oBaHus pazpaboraHa Ha
ocHoBe @DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Ddenepanuny, TpeOOBaHUH K pe3ysibTaTaM OCBOCHUS (eliepanbHOi 00pa3oBaTeIbHON IPOrpaMMBbl
cpeaaero  obmero  obpazoBanus(POIl  COO), mnpencraieHHbix B DexepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mnpeamera «XuMmus» B 00pazoBaTelbHBIX Opranu3auuax Poccuiickoit @enepanuu,
peaIu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POrPAMMBI, U OCHOBHBIX MOJIOXKEeHUN «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa y4vamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBHUSX JU(QPEpEeHIIMPOBAHHOTO, MPOPMIBHOTO O0O0ydeHUs, TMPHU3BAHO
obecrieunTh 0011€00pPa30BaTENIbHYI0O U OOLIEKYJIbTYPHYIO HMOJATOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO JUIsl aJalTallii UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU B COLILYME, a TaKkKe
JUI TIPOAOJDKEHUs O0OydeHHsI B OpraHM3alusAX MpopecCHOHATBLHOIO 00pa3oBaHMs, B KOTOPbIX
XUMHS SBJSIETCS OJJHON M3 PUOPUTETHBIX JUCIUTUIHH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JlydaeT HOJpOoOHYI0
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBUAETEIBCTBOM TOMY SBJISIOTCS CJEAYIOLIUE BBINOJIHSIEMbIE
IpOrpamMMoil o XUuMHM QyHKIHU:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH obecreynBaeT MOIyYeHUE
IIPEJICTaBICHUS O LESAX, COJEp)KaHUU, oOLIel cTpaTernu OO0y4eHMsl, BOCIIUTAHUS U
pa3sBUTHsL O0YYAIOLIUXCS CPEJICTBAMHU NpeMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npoduns;

®  OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpast IPEIyCMAaTPUBAET  OIpPEAECICHUE:
INPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH HM3y4eHUs Yy4eOHOTo
MarepHuaia, KOJUYECTBEHHBIX M KAuYeCTBEHHBIX €ro XapaKTepPHUCTHK; IOAXOJO0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydJaroImuxcss B paMKax HTOrOBOHM arrectanuu B (opMe €IUHOTro
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COAECpKAHUE, 00A3aTEIbHOE ISl U3YUCHHUS
B paMKax  OTAENbHBIX  Hpoduiel, NpeIycMaTpUBaeT  pacOpeleleHne U
CTPYKTYPHUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COJEP)KaTEeNIbHBIM JIMHUSAM/paz/iesamMm
Kypca;

e aéT MpUMEpPHOE pacnpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOro JIIsl U3Y4eHUs
OTJENIbHBIX TEM;

e [peasiaraeT NPUMEPHYIO [TOCIIE0BATEIbHOCTD U3yUeHHs yueOHOTro MaTepuana ¢ yuéTom
JIOTUKU OCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e AT METOAMYECKYID HHTEPIpETAlMIO LeJIedl M 3ajad M3ydyeHUs IMpeaMeTa Ha
yrIIyONEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHETO
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTePUCTUKHU ITUIAHUPYEMBIX pE3yJIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MpPOTrpaMMBbl CPEAHEro oouero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, IIPEIMETHBIX), a TAK)KE C Y4YETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX JIEMCTBUI O0YYalolmerocst IO OCBOEHHUIO COJCpKaHUS
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMMe 10 XMMHUH IIPEyCMOTPEHA IPEEMCTBEHHOCTD

¢ o0y4eHHeM XUMUH Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus. 3a mpeiesiaMi yCTaHOBIICHHON



MPOrPaMMO 10 XUMHH 00sI3aTEIbHON (MHBApUAHTHOW) COCTABJISIONICH coAepKaHus y4eOHOTO
npeaMera «XuMHs O0CTaéTcsi BO3MOKHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBISIONIEH, KOTOpas
JIOJKHA OMPEIeIIATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHus.

B cootBerctBuM ¢ KoHuentyaiabHbIMH TMoJoXeHUsAsMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme aAuddepeHunpoBaHnHOro o0yueHus Ha
YPOBHE CpeIHero 00111ero 00pa3oBaHus XMMHUSI Ha YPOBHE yIiTyOJIEHHOTO U3YUEHUS HapaBJieH Ha
peau3aIHio MPEEMCTBEHHOCTH C IMOCIEAYIOMIUM 3TAIIOM MOJIyYSHHUSI XUMUYECKOTO 00pa30BaHHs
B paMKaX M3y4Y€HUs CIELHAIbHBIX €CTECTBEHHO-HAYYHbIX U XUMUYECKUX JAUCLUUILUIMH B By3axX U
OpraHu3alusaX CPeAHEro NpoQecCHoHaIbHOro 00pa3oBaHus. B 3Toii CBA3M M3yyeHHE IpeaMeTa
«XUMHS» OPUECHTHPOBAHO MPEUMYIIECTBEHHO HA PACIIUPEHUE U YIIIyOJIEHHE TEOPETUUYECKON U
NPAaKTUYECKON MOJATOTOBKHM OOYYaIOUIMXCS, BRIOPABUIMX ONPEACIEHHBINA Mpopuib 00ydyeHus, B
TOM 4YHCIE C TMEPCIEeKTHUBOM MOCIEIYIOMEero MOJIYyYeHHs] XMMHYECKOro oOpa3oBaHUs B
opram3anusax npodeccnoHansHOr0 00pazoBanus. Hapsiay ¢ atuMm, B cBetre TpeboBanuit ®I'OC
COO k miaHMpyeMbIM pe3yiabTaTaM OCBOEHUS (enepaiabHOi 00pa3oBaTeIbHONW MPOrPaMMBbI
cpeanero oOmiero o0Opa3oBaHMs H3ydeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TAaKXKe Ha
peleHre 3a/1a4 BOCIUTAHUS U COIIMAILHOTO Pa3BUTHUS 00yJaroOImuXcs, Ha (GOPMUPOBAHKE Yy HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH paloHaTU3aiu y4eOHOro Tpyna u 0000IMIEHHBIX
CIoco00B JEATENbHOCTH, UMEIONINX MEXIUCIUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBisitomiuMu  nipeaMeTa «XUMHUS» HAa YPOBHE YIIyOJIEHHOrO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbslie Kypeol — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumusi». [lpu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpPKAHUS ITHX KYpCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeHuss ®I'OC COO o paznuyusx 6a30BOro u
yriay0nEHHOIO YPOBHEHW U3yUEHUS PEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuueckas Xxumus» u «OOmas u HeopraHuyeckas
XUMUS» COCTABJIAET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCSAIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JOTIONIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYILIECTBEHHO  OOJbIIMKA  00BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM YypOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOICTBaxX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS M YTIyOJeHHs MPEACTaBICHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs pPeaKlUid, pacCMaTpUBAEMbIX C
TOYKHU 3PEHUSI XUMHUECKOW KMHETHKU M TEPMOJIMHAMUKU. V3ydeHne nepruoinyeckoro 3aKoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABIECHUSIX O CTPOSHUH aToMa. XHUMHUYECKas CBsI3b 00BICHSAETCS C
TOYKH 3pEHUS SJHEPTeTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U PA3pPYILIECHUH, a TAKKE C TOUKU
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuii JonoaHseTCs (POPMUPOBAHUEM
MpEJICTaBICHUH 00 AJIEKTPOXMMHUYECKUX Mpoleccax M 3JIEKTPOJIM3€ pacIulaBOB U pPacTBOPOB
BeIIeCTB. B Kypce opraHmyeckoil XMMHUHM TNPU PACCMOTPEHUHM PEAKIUOHHOW CIOCOOHOCTH
COeIMHEHUH yJensercs oco00oe BHUMaHHME BOIpPocaM 00 3JIEKTPOHHBIX 3PdeKTax, O B3aUMHOM
BIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
W3YYEHUS 715 KIIACCOB ONpeAenEHHOro mpoduis (TIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JOTIOTHEHUH K 0011el cucTeMe MpeIMETHBIX 3HAHNI) OKa3bIBAIOT BIMSIHUE CMEXHBIE ITPEIMETHI.
Taxk, HampuMep, B COJIEPKaHUU TIPEeMETA [Tl KIIACCOB XUMHUKO-(DU3HUECKOTO MPOouIIsi 00IbIIoe
3HayeHue OynyT MMEThb 3JIEMEHThl y4eOHOro marepuana mo obmed xumuu. [Ipu usyueHun
IpeMeTa B JAHHOM CIllydae akLEHT OyAeT cleslaH Ha OOLIHOCTh METOOB IMO3HAHUS, OOIIHOCTD
3aKOHOB M TEOPUH B XUMHH U B PU3UKE: aTOMHO-MOJIEKYJIsipHas Teopus (MOJIEKyJsipHasi Teopus B
¢dbusnKe), 3aKOHBI COXPAHEHHMsS] MAacChl W DHEPrUd, 3aKOHBI TEPMOJMHAMUKH, SIEKTPOJIH3a,
MPEJICTaBICHUS O CTPOCHUHU BEUIECTB U JPYTOE.

B 10 e Bpems B copiep)KaHUM IpeaMeTa sl KIACCOB XUMHUKO-OHOIOTHUYECKOT0 PO IIs
OonbIIMKA yAETbHBINA Bec OyleT UMETh OpraHuyecKas XuMmus. B aToM ciydae mpeaocTaBisieTcs



BO3MOXHOCTB /7151 60s1ee 00CTOSATENILHOTO PAaCCMOTPEHHSI XUMHUECKOM OpraHu3alny KJISTKH Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpHUMEPY, TaKue€ CTPYKTYypHBbIE
KOMIIOHEHTBI, KaK JIMIHJbL, O€IKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI M Jpyrue. Ilpu 3tom
3HaHUSA O COCTAaBE€ M CBOWCTBAxX IPEICTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB
CJIy’KaT OCHOBOM JUI M3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, TbIXaHUS, TUIEBAPEHUSI.

B mane ¢opMupoBaHMs OCHOB HAay4yHOIO MHUPOBO33PEHHUS, OCBOEHHUS OOLIECHAYUHBIX
METO/IOB IIO3HAHU U OIbITA IPAKTUYECKOr0 IPUMEHEHUS HAYYHBIX 3HAHUN U3ydYEHUE NpeaMeTa
«XuMmus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO HA MEXKIPEIAMETHBIX CBA3AX C Y4eOHBIMHU
npeaMeTaMu, BXOSIIMMHU B COCTAB MPEIMETHBIX obnacTeil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«Matemaruka 1 uHpopMaTHKa» U «PycCKul sI3bIK U JINTEPATypay.

[Tpu m3yuennu yuyeOHOro mnpenmera «XUMUS» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero ooOmero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadei
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBAaHHE OCHOB HAyKM XHMMHUHM Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IIPAKTUYECKOM JESITEIBHOCTH YEJIOBEKa M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3ajaun Ha yriyOJIEHHOM ypOBHE W3Yy4YEeHUS
IIpeIMeTa NpeArnoaraeT peaan3aluio Takux Lelel, Kak:

e (QopmupoBaHuE NPEACTABIECHUIN: O MATEPUAIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJICHUM ITPUPOJIBI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€
BeJylleil posin B 00€CleueHUM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUU
po0JIeM HKOJIOTMUYECKOM, SHEPreTUYeCKOW W IUINEBOM O€30MacHOCTH, B Pa3BUTUU
MEIMIUHBI, CO3/JaHMH HOBBIX MaT€pHajIOB, HOBBIX HCTOUHUKOB 3HEPTUH, B 00€CIIEYUeHUU
palMOHAIFHOTO TPUPOIONIONB30BaHUs, B (POPMHPOBAHUU MHPOBO33PEHUS M OOmIeH
KYJBTYpbl 4eJIOBEKa, a TaKXKe 3KOJOIMYECKHM OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOU CpeaE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JIEKAIIMX B OCHOBE XUMHUYECKOW COCTaBJIAIOIICH
€CTECTBEHHO-HAyYHOU KapTHHBI MUpa: (yHIaMEHTAJIbHBIX OHITUN, 3aKOHOB U TEOPUI
XUMHUH, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUU BEILECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HWOHHO-MOJIEKYJISIDHOM, HAJMOJIEKYJSIDHOM, O TEPMOAVNHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX PEaKLUH, O XUMUYECKOM
PaBHOBECHM, PAacTBOpPax M JUCHEPCHBIX cHUCTeMax, 00 OOHIMX HAyYHBIX MPUHIIMIIAX
XUMHUYECKOTO TPOU3BOJICTBA;

e (QopmupoBaHue y 0O0yYarOIIMXCSi OCO3HAHHOTO IOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKUX 3HAHUM Ui OOBSCHEHHS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOM XUMMH, 1751 OOBACHEHHMS W NPOTHO3MPOBAHHUS SBICHUH, HMMEIOLIMX
€CTECTBEHHO-HAY4YHYIO MPUPOAY; TPAMOTHOIO pelIeHHs] MpoOJieM, CBA3aHHBIX C
XUMHUEH, IPOTHO3UPOBAHUs, AaHAIM3a W OLEHKM C IMO3ULHUHA DKOJIOIMYECKOU
0€30MacHOCTH MOCIEACTBUNA ObITOBOM M MPOU3BOJICTBEHHOM JEATEIHbHOCTH YEIIOBEKa,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOICTBOM, HCIIOJIb30BaHUEM U MepepabOTKOM BEIECTB;

e yrayOJeHHe MpeICTaBICHUM O Hay4yHBIX METOoAaX IO3HAHMS, HEOOXOAMMBIX JUIS
pUOOpPETEeHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUM, UMEIOILIUX MECTO B IIPUPOJE, B IPAKTUUECKON JACATEIBHOCTH U IIOBCEIHEBHOU
JKU3HU.

B nnane peanu3zanuu nepBooYepeHbIX BOCIUTATENBHBIX M PA3BUBAIOLINX (QYHKIMN [EIOCTHOM
CUCTEMBI CpeJlHero oouiero oOpa3oBaHus MPU W3YUYEHUU MpeaMeTa «XUMHs) Ha yri1yOoJIE€HHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKe IIeNU U 33J]auH, KaK:

e BoCHUTaHHE YOEXKJAEHHOCTH B TIO3HABAEMOCTH SIBJICHUHM NPUPOJIBI, YBaXKEHUS K
IIPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKUX W MPHUKIAIHBIX HCCIEIOBaHUMN B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;



® pa3BUTHE MOTHBAIMH K OOYYCHHIO M MO3HAHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO H
CaMOBOCITUTaHHUIO HA OCHOBE YCBOCHHUS 00I[EUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATCIIHBIX HWHTEPECOB, HHTEUICKTYAJIIbHBIX W  TBOPYECKHUX
CrocoOHOCTE 00yJaromuxcsi, GopMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMo0Opa30BaHUI0O U HENPEpPHIBHOMY OOpa30BaHUIO Kak YCJIOBHIO YCHEIIHOU
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JESATEIBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH;

e (QopmupoBaHMe YMEHHUH W HABBIKOB Pa3yMHOTO IPHPOIOINOIL30BAHUS, Pa3BUTHE
OKOJIOTUYECKOM  KYJNbTyphl,  HpUOOpETeHHE  OmbITa  OOLIECTBEHHO-IIOJIE3HON
9KOJIOTHYECKOH JeSITeIbHOCTH.

OO0111ee YUCIT0 YacoB, MPEyCMOTPEHHBIX [T M3YYEeHUS XMMUH Ha YTITyOJI€HHOM YPOBHE CPETHETr0
obmero obpazoBanus, cocrapisier 204 vacos: B 10 kimacce — 102 vaca (3 gaca B Heaenmo), B 11
kiacce — 102 gaca (3 yaca B HeIeIiO).

COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMMUSA
TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH.
[lpenmer W 3HaYeHHWE OPraHUYECKOM XUMHM, MPEICTABICHME O MHOI000pa3uy OpPraHUYECKHUX
COCIMHEHU.
OJEeKTpPOHHOE CTPOEHME aToMma yIrjiepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSIHMS. BaneHTHbIe
BO3MOXKHOCTH aTOMa yrjepoja. XHUMHUYECKas CBs3b B OPraHMYEeCKHX COEAMHEHUAX. Tumbl
ruOpuIu3all aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUS KOBJIEHTHOH CBS3U
(0OMEHHBI U JOHOPHO-AaKLENTOPHBbIN). TUMbl NMepeKpblBaHUS aTOMHBIX OpOWUTanei, G- U M-CBA3HU.
OpuHapHas, ABoWHas W TpoiHas cBs3b. CrocoObl pa3pbiBa CBA3EH B MOJEKYJIaX OPraHUYECKHX
BemecTB. [lonsTre 0 cB0OOOHOM pagukaie, Hykieoduie u saeKTpoduie.
Teopust cTpoeHus opraHudeckux coennHeHudl A.M. byTnepoBa M COBpEMEHHBIE IIPEICTABICHUS O
CTPYKTyp€ MOJIEKYJ. 3HAaY€HHE TEOPHUH CTPOEHMsSI OpPraHMYECKHUX COeOuHEHHH. MonekynspHble U
CTpYKTYpHbIe (opmyibl. CTpyKTypHbIe (OPMYJIBI PAa3IMYHBIX BHUJOB: pa3BEPHYTas, COKpalIEHHAa,
ckenetHas. M3omepus. Bunbl nzomepun: cTpykTypHasi, IpOCTPaHCTBEHHAs. DJIEKTPOHHbIE AP (EKTHI B
MOJIEKYyJIaX OPraHUYECKUX COCTUHEHNH (MHAYKTUBHBIN 1 Me30MepHBIN 3(pPeKTh).
[IpencraBnenue o kiaccuukanuy opraHudeckux BemiecTB. [loHsTHe 0 QyHKUIMOHAIBHON TpymIie.
I'omomnorusa. I'omonorudeckue psanel. CucremaTnueckas HOMEHKIJIATypa OPraHMYeCKHX COEIVUHEHHH
(IUPAC) u TpuBHasbHBIC HA3BAHUS OTIEIBHBIX MPEICTABUTEICH.
OcobeHHOCTH ¥ KJaccU(UKalMs OpraHUYecKux peakiuid. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC
peaKuy B OPraHUYECKON XUMHUH.
OKcrepuMeHTalbHbIE METO/bl M3yUEeHHUsl BEIECTB M MX MPEBpAILeHUN: O3HAKOMIIEHHE C 00pa3laMu
OpraHMYECKUX BEIIECTB M MaTepualaMd Ha MX OCHOBE, OMNBITHI MO IPEBPAIICHHUIO OPraHUYECKHX
BEIIIECTB P HarpeBaHuH (IJIaBJIeHHEe, OOYTITUBaHUE U TOPEHKE), KOHCTPYUPOBAHHE MOJIENIEH MOJIEKYJT
OpraHMYECKUX BEIIECTB.
Yraesogopoabl.
Ankansl. ['oMonornueckuii psj ankaHoB, 001mas ¢popMyrna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alKaHOB, SP°-ruOpUIN3alls aTOMHBIX OpOHTaleil yriepona,
G-CBA3b. PU3NUYECKHE CBOMCTBA AJIKAHOB.
XVMHYECKUE CBOMCTBA AJIKAHOB: PEAKIIMH 3aMEILLEHUS, N30MEPU3ALUH, JETUAPUPOBAHNS, TUKIU3ALIH,
NUpOJN3a, KpeKUHra, ropeHus. Ilpeacrasienue o MexaHu3Me peakliuid paJuKaabHOTO 3aMEIEeHUsI.
Haxoxnenne B npupoae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.



[Muknoankanel. O6mas ¢popmysa, HOMEHKIATypa 1 u3oMepus. OCOOEHHOCTH CTPOCHUS U XUMUYECKUX
CBOMCTB MayblX (IIMKJIONPOIAH, IMKIOOyTaH) W OOBIYHBIX  (IIUKJIOTIEHTAH, ITUKJIOI'CKCaH)
UKJI0AIKaHOB. CIIOCOOBI MOTy4eHHUS ¥ TPUMEHEHHE [TUKIOAIKAHOB.

Ankensl. ['omosormyeckuil psii ajkeHoB, oOwm@as ¢GopMmysna, HOMEHKJIAaTypa. OJEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT aIKeHOB, SP>-ruOpUM3aIlis aTOMHBIX opOuTaneil yrieposa, 6-
u n-cBA3U. CTpyKTypHas U reoMeTpuyeckas (Luc-TpaHc-) nzomepusi. Gusnueckue CBOMCTBA alIKEHOB.
XHWMHUYECKUE CBOMCTBA: PEAKLMM IPUCOCIUHEHNUs, 3aMELICHUS B O-IIOJIOKEHUE IIPU JIBOWHOMN CBS3H,
nojuMepusanuu 1 okucienus. IIpasmino MapkoBHukoBa. KauecTBeHHBIE peaKUU Ha JBOMHYIO CBS3b.
Crioco0bI mostyueHus 1 IPUMEHEHHE alTKEHOB.

Aunkanuensl.  Kiaccupukanusi ankaaueHOB (CONPsDKEHHBIC, H30JIMPOBAHHBIC, KYMVIUPOBAHHDLE).
OCco0EHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBOMCTB COMNPSKEHHBIX TUEHOB, 1,2- u 1,4-
npucoequHenue. Ilomumepuszanust conpspk€HHbIX AMEeHOB. CrocoObl MOJMY4YEeHUS M IPUMEHEHUE
AJIKaIMEHOB.

Anxunbl. ['oMosiorudeckuil s aIkMHOB, 0011ast popMyIia, HOMEHKJIATypa U U30Mepusi. DIEKTPOHHOE
U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKUHOB, SP-THOpUAN3aMs aTOMHBIX opOUTaneil yriaepoaa.
duznyeckue CBOMCTBA AJIKUHOB. XMMHUYECKHE CBOMCTBA: PEaKLUUU NPUCOCAUHEHMS, JUMEPU3aLUuU U
TpUMEpU3aLNY, OKUCIIeHUs. KHUcIoTHbIE CBONCTBA @JIKMHOB, MMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KavecTBeHHbIe peakiuy Ha TPOHHYIO CBsA3b. CIIOCOOBI MOJIyUeHHs U IPUMEHEHNE aJIKUHOB.
Apomarnyeckue yrieBoaopoabl (apeHsl). ['omonmormueckuit psa  apeHoB, oOmas ¢opmyda,
HOMEHKJIaTypa ¥ HU30MepHs. ODJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH3oia.
du3nuecKue CBOMCTBAa apeHOB. XMMHUECKUE CBOMCTBA O€H30J1a M €T0 TOMOJIOTOB: PEaKIH 3aMeIeHUS
B OE€H30JIbHOM KOJIbLIE U YIJIEBOJOPOJIHOM PaIUKae, peakuy IPUCOETUHEHNS, OKUCIEHHE TOMOJIOTOB
ocnsomna. [IpencraBineHne 00 OPUEHTUPYIOMIEM ICHCTBHM 3aMECTUTENICH B OCH30JbHOM KOJbBIC HA
IpUMepe aKUIIBHBIX PAJUKAIOB, KAPOOKCUIBHOM, THAPOKCUILHON, AMUHO- U HUTPOTPYIIIBI, AaTOMOB
rayioreHoB. OCOOEHHOCTH XMMHYECKHX CBOWCTB ctupoia. llomumepmsamnmsi crtupoisia. CrocoOs
MIOJIyYEHUS U IPUMEHEHUE ApOMATUYECKUX YTIIEBOAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHble ra3zpl. HedTth um e€ mpoucxoxxnenue. KameHHbI yronb u
npoayKThl ero mnepepaboTku. CriocoObl mepepaboTKM He(TH: NMEperoHKa, KPEeKHHI (TepMUYECKHUH,
KaTaJIUTHUYECKU), pUPOpMUHT, nuposu3. I[IpoaykTel nepepaboTku HEPTH, HX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOrEHNPOM3BOAHBIX YIIEBOAOPOAOB. Peakuny 3aMemeHus rajioreHa Ha
TUAPOKCOTPYIIY, HUTPOTPYIIY, LUAHOTPYIIy, aMHUHOrpynmy. JleficTBue Ha rajJoreHnpou3BOJIHBIC
BOJIHOTO U CIIMPTOBOIO pacTBopa IENoYHU. B3aumonelicTBue AUrajioreHajkaHoB ¢ MarHUEM U [IUHKOM.
[TonsiTiE O  METaNIOOPTaHWYECKUX  COEOUHEHMsX. Vcronb30BaHHME — raJIOr€HIIPOU3BOJIHBIX
YTJIEBOAOPOAOB B OBITY, TEXHUKE U NIPH CUHTE3€ OPIraHUYECKUX BEILECTB.

DKCrepuMEeHTaIbHBIE METO/Ibl U3YUEHUs BEIIECTB U UX MPEBpAIICHUN: n3yueHne (U3nuecKux CBOWCTB
YIIEBOAOPOAOB (pPacTBOPUMOCTh), KAUECTBEHHBIX PEAKLIMH YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB
(obecuBeunBaHre OpPOMHOM WJIM MOJHOI BOJBI, pacTBOpa INEpPMaHraHaTa Kajius, B3aUMOJIEHCTBUE
alleTHJICHa ¢ aMMHUa4YHBIM PacTBOpoM okcuia cepedpa(l)), kauecTBeHHOE OOHapyXeHHUE yriepoja u
BOJIOPOJIa B OPTaHUYECKUX BEIIECTBAX, MOJIYYEHHUE ATHIIEHA U U3yUE€HUE €r0 CBOMCTB, 03HAKOMJIEHHE C
kosekusiMu «Hed1b» u «Yronb», ¢ o0pa3naMu iactMace, KaydykoB M PE3HMHBI, MOJIEIMPOBAHUE
MOJIEKYJI YTJI€BOJIOPOAOB U TaJIOT€HITPONU3BOIHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHHUs.

[IpenenbHble OgHOATOMHBIE cnHUpTh.. CTpoeHue MoOJeKya (Ha NpUMepe MeTaHoja M JTaHoja).
['omonoruueckuit psn, obmas dopmyna, U3oMepus, HOMEHKJIATypa U Kiaccupukanus. Ousndeckue
CBOICTBa MpEJENIbHBIX OJHOATOMHBIX CHUPTOB. BOAOpOIHBIE CBSI3W MEXIY MOJIEKYJaMH CIUPTOB.
XVMMUYECKHE CBOWCTBA: pEaKUUU 3aMEUICHMs, JerujapaTallii, OKHUCIIEHHS, B3aUMOJEICTBHE C
OpPraHMYECKMMH U HEOPraHWYECKUMU KucnoTramu. KadecTBeHHas peakiys Ha OAHOATOMHBIE CIIUPTHI.
JeiicTBue »TaHoNla W METAaHOJA HA OpraHu3M uyenoBeka. CrocoObl MOMy4eHUS U MPUMEHEHHE
OJIHOAaTOMHBIX CIIUPTOB.



[Tpoctbie 3¢upbl, HoMeHKIaTypa 1 u3omepus. Oco0eHHOCTH (PU3MYECKUX U XUMHUYECKUX CBOWCTB.
MHoroaToMHbl€ CIUPTHI — TUIICHIVIMKOIb U IuLepuH. Ou3nueckue 1 XMMHUUECKUE CBOMCTBA: PEaKLIUU
3aMEIlEeHUs, B3aUMOJICHCTBUE C OPraHMYECKMMH M HEOPraHMYECKUMHU KHUCIOTaMHU, KaueCTBEHHas
peakuus Ha MHOroaroMmHble crnupTbl. IlpencraBieHne o MexaHuU3Me peakUUi HYKJICO()HUIBHOIO
3amerienus. JleiictBue Ha opranu3m yenoBeka. CriocoObl MOMY4YEeHUS! M MPUMEHEHHE MHOTOATOMHBIX
CIMPTOB.

®enoi. CTpoeHne MOJIEKYJIbI, B3aUMHOE BIMSHUE TUAPOKCOTPYIIIBI M OEH30JIbHOTO siipa. Pu3nueckue
cBoiicTBa (heHosa. OCOOEHHOCTH XMMUYECKUX CBOMCTB (peHosa. KadecTBeHHBIE peakuuu Ha (peHod.
ToxcuunocTs (peHona. CriocoObl nomyueHus U npuMenenue ¢penona. @enonpopmanbaeruiHas CMoJa.
KapOoHubHbBIE COEIMHEHMS] — AJIbACTUBI U KETOHBI. DJIIEKTPOHHOE CTPOEHHE KapOOHUIBLHOM TPYIIIBL.
['omonoruyeckre psabpl albJETHAOB W KETOHOB, o0mas ¢opmyia, HM30MEpUs W HOMEHKJIATypa.
dusnueckue CBOMCTBA allbJIerU0B U KETOHOB. XHUMHUYECKUE CBOMCTBA allbJIerUJ0B U KETOHOB: PEAKIIUU
npucoeanHeHns. OKUCIIEHUE aJlbJIer1/10B, KAUECTBEHHbIE PEAKIIUH Ha ajibJIeru 1bl. CIIOCOObI ITOJTyUEHUs
U IPUMEHEHUE aJIbJIeIUJI0B U KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIe KapOOHOBBIE KHCIOTH. OCOOEHHOCTH CTPOCHHUS MOJIEKYN KapOOHOBBIX
kucnot. 3omepus u HoMeHk1aTypa. Puszndeckue CBOWCTBA OJHOOCHOBHBIX IPEEIbHBIX KAPOOHOBBIX
KUCI0T. Bo#opoaHble CBSI3M MEXIy MOJEKyJIaMU KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOWCTBA:
KHCJIOTHBIE CBOWCTBA, peakUus 3TepU(UKALUU, PEaKLUU C y4acTHEM YIJIEBOAOPOAHOTO pPaJUKala.
OcoOeHHOCTH CBOWCTB MypaBbUHOM KHCIOTHI. IloHATHE O NPOU3BOAHBIX KapOOHOBBIX KHCIOT —
CJIIOKHBIX 3(]upax. MHoroobpasue kapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HENpeAeibHBIX U
apOMAaTUYECKUX KapOOHOBBIX KHCIOT, JUKApPOOHOBBIX KHCIIOT, THAPOKCHKAPOOHOBBIX KHCIIOT.
[TpencraBuTenu BbICHIMX KapOOHOBBIX KUCIIOT: CT€APUHOBAsI, TaJIbMUTUHOBAs, OJICMHOBAsL, IUHOJIE6AS,
JuHoneno6as KUcIoTel. CriocoObl OJIy4eHHs] U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuii psa, odmas Gopmysia, usomepus 1 HoMeHkIaTypa. duznueckue u
XUMUYECKHE CBOWCTBA: THIPOJIN3 B KACIION M IIEJIO0YHOM Cpelie.

XKupsl. Ctpoenue, ¢pu3nuecKue U XMMHUYECKHE CBOWCTBA JKUPOB: THAPOIM3 B KHCIOW M LIETOYHON
cpene. OCOOEHHOCTH CBOMCTB XKHUPOB, COJAEPKAIIMX OCTATKU HEMPEIEIbHBIX JKUPHBIX KUCIOT. JKupsl B
IIPUPOJIE.

MBI14 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JICHCTBHE.

OOmast xapakTepucTuka yriaeBojoB. Kiaccudukauus yriaeBofoB (MOHO-, IU- U IOJHCAXapUbl).
MoHocaxapuasl: II0K03a, QpyKTO3a, TalakTo3a, pudo3a, 1e30Kkcupudo3a. Ou3ndeckue CBONCTBA U
HaxoxnaeHne B mnpupone. dorocuHTe3. XMMHMUYECKHE CBOMCTBA TIVIIOKO3BL: PEAKIHUU C Y4aCTHEM
CHUPTOBBIX M aJbJAECTUAHON TPYII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpokeHue. [IpumeHeHue riitoKo3sl,
e€ 3HAUEHUE B JKMU3HEIEATEIBHOCTH oOpraHusMma. JlucaxapuIpl: caxapo3a, MallbTo3a M JIAKTO3a.
BoccranasnuBaromye 1 HeBOCCTaHaBIMBaroLue nucaxapusl. ['uaponus nucaxapunos. Haxoxnenue B
npupoze u npuMeHenue. [lonmcaxapuasl: Kpaxmai, NIMKOTEH U LET0103a. CTpOEHHE MaKpOMOJIEKYJT
Kpaxmalja, TJIMKOIeHa U LeJUTi0yIo3bl. Pu3ndeckue CBOMCTBa Kpaxmaja M LEJIII0I03bl. XUMHUYECKHe
CBOICTBa Kpaxmaja: FMApOJIn3, KAUeCTBEHHAsl peakliis C H0JJ0M. XMMHUYECKHE CBOMCTBA LEJIIOIO3BI:
TUAPONIN3, TMoJiyueHue HQUpoB L0036l [loHSATHE 00 MCKYCCTBEHHBIX BOJIOKHaxX (BHCKO3a,
alleTaTHBIN MIENK).

OKCHepUMEHTAIbHbIE METObl M3Y4YEHMs BEIECTB M WX MPEBpAIICHUN: PaCTBOPUMOCTH Pa3IMUHBIX
CIUPTOB B BOJIE, B3aUMOJECHCTBHE ITaHOJA C HATPUEM, OKUCIIEHUE 3TUJIOBOTO CIIMPTAa B albJETU] HA
packan€HHONM MeJHOW NPOBOJIOKE, OKUCIIEHHWE STHJIOBOTO CHHpPTA JUXPOMATOM Kaius (BO3MOXHO
UCMOJIb30BaHUE BHUAEOMATEPHUATOB), KAaUECTBEHHBbIE pPEAKIHMHW Ha albJeruibl (C THIPOKCHUIAOM
muammuHcepeopa(l) u rugpoxcumom meau(ll)), peakuus rounepuna ¢ rugpokcuaom meau(ll),
XUMHYECKHE CBOICTBAa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJACHCTBHE pacTBOpa TIJIIOKO3bI C
ruapokcuaoM meau(ll), B3aumoaeiicTBie kpaxmania ¢ HOJA0M, PEeLIEHHE 3KCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMaM «CrupThl ¥ penonsl», «KapooHoBbie KUCTOTHI. CI0XKHBIE 3QUPBDY.

A3oTcoaepkalye OpraHnyecKue coelMHeHHUs.

AMUHBI — OpraHMYecKHe NpOHM3BOJIHBIE aMMuaka. Knaccupukanuss aMuHOB: anupaTHUECKUE U
apoMaTU4ecKue; IMepBUYHbIE, BTOPUYHbIE M TpeTHuHble. CTpoeHHe Moiekyn, obmas ¢opmyina,



U30MepHsi, HOMEHKJIATypa U (U3UUYECKUE CBOMCTBA. XUMUYECKOE CBOMCTBA aM(PATUUECKUX aMHHOB:
OCHOBHBIE CBOMCTBA, AJKWIMPOBAaHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KHUCIIOTOM.
Conu anKuiaaMMOHUS.

AHWIVH — NpeICTaBUTENb aMUHOB apoMaruueckoro psaa. CtpoeHue aHwivHA. B3auMHoe BiusiHuE
Tpynn aTroMoOB B MoJieKyie aHuianHa. OcoOEHHOCTH XMMHYECKUX CBOWCTB aHWIMHA. KadecTBEeHHBIC
peakiuu Ha aHWiIMH. CrocoObl moilyueHuss U npuMeHeHue anudarmdyeckux amuHoB. [lomydenue
AHWIMHA U3 HUTPOOCH307Ia.

AmuHokucnotel. Homenkiarypa u nsomepus. OTaenbHble NPEICTaBUTENN 0-aMUHOKHUCIIOT: TJIALIHH,
ananuH. Pu3nyeckue CBOWCTBAa aMUHOKHUCIOT. XMMHYECKHE CBOMCTBa aMUHOKHCIIOT KaK aM(OTEPHBIX
OpraHMYECKUX COCIMHEHUM, peaklus MOJUKOHACHCAlMU, oOpa3oBaHHe MEeNTHIHOM CBS3U.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 MENTH/IOB.

benku kak mnpupoanbie mnoiaumepbl. llepBuuHas, BTOpUYHAasT M TpPETUYHAs CTPYKTypa OEIKOB.
XUMHYECKUE CBOWCTBA OCIKOB: THAPOIIN3, ACHATYpAIlUs, KAYeCTBCHHBIE PEaKIIMK HA OCIIKU.
DKCepUMEHTAIbHBIE METOJIbl U3YYECHHsI BEIIECTB U MX IMPEBPALICHHI: pacTBOpeHue OENKOB B BOJE,
JeHaTypanusi OCITKOB MMPU HArPEBAHHH, IIBETHBIC PEAKIIMU HA OCJIKH, PEHICHHE IKCIEPUMEHTATBHBIX
3a/1a4 MO TeMaM «A30TCOAEpKalllue OpraHu4ecKrue COeIMHEHMs» U «Pacrno3HaBaHWE OpraHUYECKUX
COCTMHEHUI».

BricokomosieKyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TIOHSITHSI XMMHHU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMEp, MOJUMEP, CTPYKTYpHOE
3B€HO, CTENEHb IMOJIUMEPHU3ALNU, CpeAHss MoJeKylspHas Macca. OCHOBHBIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN — MOJMMEPHU3AIUS U TTOJIMKOHICHCAIIHS.

[Tonumepuble Matepuanbl. [lmactmacchl  (HOAMATUIICH, TMOJUMIPONHIICH, MOJUBUHUIXJIOPHI,
MOJIMCTUPOJI, TOJUMETUIIMETAKpUIIaT, MOJUKApOOHAThI, MONMUATHWICHTepedTanar). YTunuzauus u
nepepaboTKa MIacTuKa.

DnacToMEphl: HATYpalIbHBIM KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJHEeHOBBIN, XJIOPOIPEHOBBIH,
M30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BomnokHa: HaTypanbHBIE (XJIOMOK, MIEPCTh, MIENTK), UCKYCCTBEHHBIE (BHMCKO3a, all€TaTHOE BOJOKHO),
CUHTETHUYECKHE (KalpoOH U JIaBCaH).

[Tomumepbl  crenuanbHOTO Ha3HaueHWs] (TeJIOH, KEBJIap, DJIEKTPOIMPOBOMSAIINE TIOJTHUMEDPHI,
OuopasiaraeMbie TOIUMEPHI).

DKCIepUMEHTaIbHbIE METO/Ibl M3YYCHHS BEIIECTB U UX IMPEBpAIICHUIN: O3HAKOMJICHHE C 00pa3iamu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaAY4yKOB, PEIIEHUE 3KCIEPUMEHTAIBHBIX 3a]a4
1o teme «Pacrno3HaBaHue IIaCTMAcC U BOJIOKOH.

Pacuérnrble 3agadu.

Haxoxnenne mosiekyasipHOil (hOpMyITbl OPraHUYECKOTO COSUHEHHUS TI0 MAaCCOBBIM JIOJISIM JIEMEHTOB,
BXOJISIINX B €r0 COCTaB, HAX0XICHHUE MOJEKYIAPHOU (POPMYITBI OPraHUYECKOTO COSAMHEHHUS 10 Macce
(00BEMY) MPOYKTOB CTOPAHMSI, IO KOJUYECTBY BEIIECTBA (Macce, 00hEMY) MPOAYKTOB PEAKIINH H/UITH
MCXOJHBIX BEIECTB, YCTAHOBICHHE CTPYKTYPHOH (OpPMYIIBI OPraHMUECKOTO BEIIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOWCTB WJIM CIIOCOOOB TIOJNYYEHHsI, OTMPEIEICHUE JOJIM BBIXOJA MPOJYKTa PEaKIuu OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanusi MeXnpeIMETHBIX CBsi3ed TpU  HW3yYeHUHM opraHudyeckoil xumuu B 10 Kkiacce
OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMN, TaK U TOHATHH,
MPUHSATBHIX B OTACJIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBEeHHO-HAYYHBIC TOHATHS: SIBJIEHWE, HAyYHbIN (aKT, TUTIOTE3a, TEOPHUS, 3aKOH, aHAIIH3,
CUHTE3, KIaccudukaiys, HaOIeHne, U3MEPEHHE, YKCIIEPUMEHT, MO/IENTb, MOJICTUPOBAHUE.

®dusnka: MaTepusi, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, MOJIEKYJIa, YHEPTETUIECKUIA YPOBEHb, BEIIECTBO,
TeNOo, 00BEM, arperaTHOE€ COCTOSHHE BEIIECTBa, (DHU3MUECKHE BEIMYWHBI, C€IUHHUIIBI W3MEpEeHUS,
CKOpOCTb, JHEpI'Us, Macca.



Buosnorus: xierka, opraHusm, s3KocucTema, onocdepa, MeTadoIM3M, HACIEACTBEHHOCTh, aBTOTPO(HBIN
U TeTepoTpOo(HBI THI NUTaHUS, OpokeHHe, (OTOCHUHTE3, AbIXaHWE, OCNIKH, YTICBOABI, JKHUPHI,
HYKJICHHOBBIE KUCIIOTHI, (JEPMEHTHI.

['eorpadus: none3Hple HCKOIaeMbIe, TOILUIUBO.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO MUTAHUS, MOIOIINE CPEJICTBA, MATEPUAIIBI
U3 UCKYCCTBCHHBIX U CHHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  IIPOTPAMMbLI 110 XHUMHMM HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHCTEMHO-IIEATEIBHOCTHBIM TOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3yJIbTaTOB
OCBOGHHUS MpeAaMeTa «XHUMHUS» Ha YPOBHE cpeAaHero oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIINE
COCTABJISIIOIIME: OCO3HAHUE 00YYaIONIMMUCS POCCUMCKOMN IPaKIaHCKOW UACHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIPEAENCHUIO; HajJMdhe MOTHBAIMH K OOY4YECHHIO;
TOTOBHOCTB U CITOCOOHOCTH 0OYYAIOIINXCSI PYKOBOJICTBOBATHCS TIPUHATHIME B OOIIECTBE MMPaBUIIAMH U
HOpMaMHU MOBEACHMS; HAIMYHUE ITPABOCO3HAHUS, SKOJIOTMUECKOM KYIbTYpPbI; CIIOCOOHOCTH CTABUTD 1IEJIH
U CTPOUTH KU3HCHHBIC IIJIaHBI.

JIm4HOCTHBIE pE3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpPa¥aroT C(HOPMHPOBAHHOCTH OIIBITA
MO3HABATEIIBHOW U  TMPAKTHUYECKOW JIEATEIbHOCTH OOYyYarolmuxcsi B IMPOIECCe peau3aluu
00pa30BaTeNbHO 1eATETbHOCTH.

JIMYHOCTHBIE pE3yNIbTaThl OCBOCHUS MpeaMeTa «XHMHS» OTPaKaT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEIIbHON M MPaKTUYECKOW JEeSATeNIbHOCTH OOY4YaloIIUXCsi B MpoIecce pealu3aluu
00pa3zoBaTebHON AESTEIPHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHUS O0YYAIOIIMMHUCS CBOMX KOHCTUTYLHMOHHBIX MIPaB M 00sI3aHHOCTEH, YBaXKCHUS K 3aKOHY U
MIPABOIIOPSIKY;

MPEJICTABICHUS O COIUATBHBIX HOPMAaX M MPaBUIIaX MEKIUIHOCTHBIX OTHOILIECHHUH B KOJUIEKTHBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHLHOCTH TPU CO3JIAaHUU YUEOHBIX MPOCKTOB, PEIICHUU
yueOHBIX ¥ MO3HABATEIbHBIX 33/1a4, BHITOJHEHUN XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH IMMOHUMATh U IPUHUMATH MOTHUBBI, HAMEPEHUS, JIOTHKY ¥ apTYMEHTBI JIPYTUX MIPU aHATN3E
pa3IMYHBIX BUJOB YUeOHOU NEeSTENbHOCTH,

2) NaTPUOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAYYHOMY HaCIEIHI0 OT€YECTBEHHOU XUMHUH;
YBa)KCHHS K ITPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUICCKOTO MPUIIOKCHISI XUMHY, OCO3HAHUS
TOTO, YTO JaHHbIE HAyKH €CTb pE3yJbTaT JJIUTENbHBIX HAONIONCHUH, KPOIMOTIUBBIX
HKCIIEPUMEHTAIBHBIX IIOUCKOB, ITOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeca W TO3HABaTENbHBIX MOTHMBOB B IMOJIYYEHHHW M TOCIEAYIOIIEeM aHanu3e WHpopmanuud o
MEPEIOBBIX JIOCTIKEHUSX COBPEMEHHON OTEYSCTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIINH, CBI3aHHBIE C XUMHUECKUMU SIBJICHUSMHU, U IPUHUMATh OCO3HAHHBIC
peIIeHs, OPUSHTHPYSICh Ha MOPATbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE TMOBEJCHUE U MOCTYIKH CBOMX TOBAPHILEH C MO3UIIUNA HPABCTBEHHBIX U
MIPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBHIA MTOCTYITKOB;

4) popmMupoBaHUS KYJBTYPHI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOro obpasa KW3HHU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3MYECKOMY U TICUXHUECKOMY 3/I0POBBIO;



coONrofcHHsI TpaBUl OE30MACHOTO OOpallleHHsT C BEIIECTBAMU B OBITY, TOBCEIHEBHOH JXU3HU, B
TPYZIOBOH JESTEIBHOCTH;

NOHMMAaHMs [EHHOCTH NPAaBWI HHIUBUAYAJBHOIO W KOJUICKTUBHOIO O€30MacHOrO IMOBEICHHS B
CUTyalUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUA IOCJIEACTBUI U HENPUITHUS BPEAHBIX NPUBBIUEK (YINOTPEOIIECHUS aJIKOToJisl, HAapKOTHUKOB,
KypeHus);

5) TpyAoBOro BOCIMTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEAOBATEIbCKON JAESITeIbHOCTH, OOIECTBEHHO
II0JIE3HOM, TBOPUECKOM U IPYIMX BUJAX JESATEIBHOCTH;

YCTaHOBKM Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a7au COIHMAIIbHON HAIpaBlIEHHOCTHU (B
paMKax CBOEro Kjacca, LIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3y4eHHUIO0 NpodeccHil pa3iuyHOro poja, B TOM YHCIE HAa OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUH M0 XUMUU;

YBa)K€HUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaTaM TPYI0BOM 1€SATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYAILHON TPACKTOPHH 00pa3oBaHusi, OyayIiel mpodeccuu
U pean3aiy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K
XMW, HTHTEPECOB U TIOTPEOHOCTEN 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 11€JIECO00Pa3HOro OTHOLIEHUS K MPUPOJE KaK MCTOYHMKY CYIIECTBOBAaHHUS >KM3HU Ha
3emire;

MOHMMAaHHMS TI00aTFHOTO XapaKTepa SKOJIOTUIECKUX TPOOIIeM, BIUSHIS SKOHOMHYECKHX MPOIECCOB Ha
COCTOSIHME MPUPOJHON U COLIMAIBHON CPEbL;

OCO3HAaHHA HEOOXOAMMOCTH HCIOJb30BAaHUS JOCTHKEHUM XMMHUM Il PEIIEHUS BOIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTHUBHOTO HENPUATHs ACHUCTBUN, NPUHOCAIIUX Bpel OKPYKAIOIIEW IPUPOJHOM Cpene, yMEHMs
MPOTHO3UPOBATh HEOIATONMPUSTHBIE SKOJOTUYECKUE TMOCIEICTBUS TMPEANPUHUMACMBIX JCUCTBUN U
IpeoTBpallaTh UX;

HaJU4Ms Pa3BUTOTO SKOJOTMYECKOTO MBILIUIEHUS, SKOJOTHMUECKOW KYJIbTYpPBI, OINbITA JEATEIbHOCTH
HKOJIOTMYECKON  HamlpaBlIE€HHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMHU B  II03HABATEIbHOM,
KOMMYHHUKATHBHOW M COLIMAIBHOW TMPAKTHUKE, CIOCOOHOCTHM M YMEHHsI aKTUBHO MPOTUBOCTOSTH
UJE0JI0ruH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKH U OOIIECTBEHHOU
MPaKTUKU;

NOHMMAaHUS CTeUM(UKN XMMUU KaK HayKH, OCO3HaHHUsS €€ poiu B (GOPMUPOBAHUU PAIlOHAIBHOIO
HAYYHOTO MBIIUIEHHS, CO3/IJaHUH 1IEIOCTHOTO MPeJICTaBIEHHs 00 OKPYKAIOIIEM MUpPE KaK O €JMHCTBE
MPUPOJIBI M YEJIOBEKa, B TIO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH U pEelIeHUH MpoOIeM COXpaHEHUs
IIPUPOIHOTO PABHOBECHS;

yOexAEHHOCTH B 0c000I 3HAUMMOCTH XUMUU JIJIsl COBPEMEHHOW UBUIIN3AIMH: B €€ T'YMaHUCTHYECKON
HANPaBIEHHOCTH W BaXHOW POJIM B CO3JaHMM HOBOW 0aszbl MaTepHUaIbHOW KYIbTYphI, B PEIICHUU
r100aTBHBIX TIPOOJIEM YCTOMYHUBOTO PA3BUTHS Y€JIOBEUECTBA — CHIPHEBOM, SJHEPTETHUECKOM, TUIIIEBOM U
HKOJIOTHYECKOM OE30MacHOCTH, B PA3BUTUU MEIHMIIMHBI, 00ECIIEUEHUH YCIOBUH YCHEUIHOTO TpyJa U
HKOJIOTMYECKU KOM(OPTHOM KU3HU KaXKIOTr0 WieHa oOIIecTBa;

€CTECTBEHHO-HAYYHOI T'PaMOTHOCTH: IOHMMAHMs CYLIIHOCTH METOJOB ITO3HAHUS, HUCIIOJIB3YyEMBIX B
€CTECTBEHHbIX HayKaX, CIOCOOHOCTH MCIIOJIb30BaTh MOJIydaeMble 3HAHUS JUIsSl aHAIM3a U 00bSICHEHUS
SIBIIGHUN OKPYXKAIOIIET0 MHUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHHS JenaTh 000CHOBAHHBIE
3aKJIFOUYEHHUs] HA OCHOBE HAYYHBIX (PAKTOB M MMEIOLIUXCS JAHHBIX C LIEJBI0 MOJyYeHUs! JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIHHO HCIOJIb30BATh XUMHUYECKUE 3HAHUS I PellleHus: IpoOiieM B peabHbIX
JKU3HEHHBIX CUTYalLMSIX;

MHTEpeca K MO3HAHUIO, HCCIIEN0BATEIbCKON AEATENbHOCTH;



TOTOBHOCTH U CIOCOOHOCTH K HENpPEephIBHOMY OOPa30BaHUIO M CaMOOOpPA30BaHMIO, K AKTHBHOMY
HOJIy4EHHUIO HOBBIX 3HAHUH 10 XMMHUHU B COOTBETCTBHUH C )KU3HEHHBIMH ITOTPEOHOCTSAMU;
UHTEpeca K 0COOCHHOCTSIM TPY/la B Pa3iInuHbIX cepax NpodhecCHOHANBHOMN e TENbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaqMeTHbIe pe3yJbTaThl OCBOCHHS IMPOrPaMMbI 10 XHUMHH Ha YpPOBHE CPEIHEro OO0IIero
00pa3zoBaHMs BKIIIOYAIOT:

3HaYMMble U1 (OPMHPOBAHUS  MHPOBO33PEHHUS  OOYYAIONIMXCS  MEXIUCIHUILUTUHAPHBIC
(MexmpenMeTHbIE) OOLIeHAYYHBIE MOHATHS, OTPAXKAIOIIUE IEIOCTHOCTh HAYYHOW KapTHHBI MHpa H
cnenu(UKy METOI0B IMO3HAHHMSI, HCTIOJIB3YEMbIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIECTBO, JHEPT U,
SIBIICHUE, MPOIIECC, CUCTEMA, HAYYHBIN (DAaKT, IPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIeIOBaHKe, HAOIOICHIE, U3MEPEHUE, IKCIICPUMEHT U JIpYTHUe);

YHUBEpCaJbHble YydeOHbIE JeHCTBUS (IIO3HABaTEJbHbIE, KOMMYHHUKAaTUBHBIE, pETYJISITUBHbIE),
oOecrieunBaromue (HopMUpoBaHHE (QYHKIIMOHATIBHONH T'PAMOTHOCTH M COLMAIBHOW KOMITCTCHIIUU
00yJaromuxcs;

CHOCOOHOCTh O0YYArOIIUXCSI MCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUILTUHAPHBIE, MHUPOBO33PEHUCCKUE
3HaHWS U YHUBEPCAIbHbBIC YUCOHbIC ICHCTBUS B TIO3HABATEIILHOW U COI[MAILHOMN IPAKTHKE.
MeTaHpe[{MeTHBIC PE3YIbTAThI OTPAKAIOT OBJIAICHUC YHUBCPCAJIbHBIMU y‘~IC6HI)IMI/I II03HaBaTCJIbHBIMU,
KOMMYHHKATHBHBIMH U PETYJIATUBHBIMU JICHCTBHSIMHU.

Ilo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe AelCTBUS

1) 6a30Bble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENILHO (JOPMYITUPOBATH U aKTyaIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPE/ICIIATh IENU JEATCIILHOCTH, 3ajaBas MapaMmeTpbl W KPUTCPUU HX JOCTHIKEHHUS, COOTHOCHUTH
PE3YIbTATHI ACATCIBHOCTH C ITOCTABJIICHHBIMHA LCIISIMHU,

UCIIONIb30BaTh MPH OCBOEHUM 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS: BBIACTSATh XapaKTepHbIC
IMPU3HAKH HOHATHHI U YCTaHAaBJIMBATb UX B3aUMOCBA3b, UCII0JIb30BATh COOTBCTCTBYIOIIHUEC MMOHATUA JIA
00BsICHEHUS OTJENbHBIX ()aKTOB U SBJICHMIA;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(l)I/IKaIII/II/I BCUICCTB U XUMHUYCCKUX peaKquI;
yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYCCKUEC PpaACCYKACHUA (I/IHI[YKTI/IBHI)IC, ACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHUSX, (DOPMYIHpPOBATH BHIBOABI U
3aKJIIOYCHHS,

MPUMEHSTh B TpOIlecce IMO3HAHUS HCIONIb3yeMble B XUMHUHM CHMBOJUYECKHE (3HAKOBBIE) MOJEINH,
Hp€06pa30BI)IBaTI> MOACIIBHEBIC MMPEACTABIICHUA — XUMHAYECKUH 3HAK (CI/IMBOJI) 3JIEMCHTA, XUMHNUYECCKas1
dbopMyna, ypaBHEHHE XUMHYECKOW pEaKluu — TMpH PEHICHUH Y4YeOHBIX TO3HABATENBHBIX U
MPAKTUYCCKUX 3aaa4Y, MPUMCHIATh HAa3BaHHBIC MOJACIIbHBIC IMTPCACTABICHUA AJIA BBIABJICHUA XapaKTCPHBIX
MPU3HAKOB U3yYaEMBIX BEIIECTB U XUMHUECKUX PEaKIUi.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHiA;

dbopMyIUpOBaTh IENM W 3a7a4d HMCCIEIOBAHUSA, MCIOIH30BATh TOCTABJICHHBIE M CAMOCTOSATEIHLHO
c(hOpMyIMPOBAHHBIE BOIMPOCH B KAa4eCTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI JJisi (POPMUPOBAHUS
THUIIOTE3BI 110 IPOBCPKE NMPAaBUIIBHOCTH BBICKA3bIBACMBIX Cy>Kl]€HPII>i;

BJIQ/IETh HABBIKAMU CAMOCTOSTETILHOTO TUIAHWPOBAHUS M TPOBEICHUS YUEHUYECKUX DKCTIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHUS HAOIIOJATh 3a XOJOM IIPOIlecCca, CaMOCTOSITEILHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (HOpMyIUpoBaTh OOOOIIEHHWS W BBIBOJBI OTHOCUTEIIBHO JOCTOBEPHOCTH pPE3ylIbhTaTOB
HCCJIEIOBAHMS, COCTABIISATh 0OOCHOBAHHBIA OTYET O MPOJETaHHOM padboTe;



npuoOpeTaTh OIBIT YYEHHUYECKOW HCCIIEAOBATENbCKOM M MPOSKTHOM JEATENbHOCTH, MPOSIBISATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IMOWCKY METOJOB DPEIICHHs MPAaKTHYECKHX 3ajad,
NPUMEHEHHIO PA3JIMYHBIX METO/I0B TIO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HHGpoOpMAMK (HAYYHO-TIOMYJISIpHAs JIMTEparypa
XMMHYECKOTO COJICpKaHMs, CIIPaBOYHBIE TOcoOusI, pecypchl IHTepHeTa), ananmu3npoBaTh HH(GopManuio
pa3NMYHBIX BUAOB M (OPM MPEACTABICHHUS, KPUTUYECKH OIICHUBATh €€ JOCTOBEPHOCTH U
HETIPOTHBOPEUYHBOCTH;

(dopMynHpOBaTH 3aMpOChl M MPUMEHATH Pa3IMYHbIE METOJABI MPU MOMCKE M 0TOOpe HH(popMaru,
HEOOXOMMOM /7SI BBITTOJTHEHUS YUEOHBIX 3a]1a4 ONPEICIEHHOTO TUIIA;

nproOpeTaTh OMBIT UCIOJIb30BaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH M Pa3TUYHBIX
IIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpPMY HpeAcTaBiIeHHS HH(GOpMAIMH (CXEeMBbI, Tpaduky,
JMarpaMMBbl, TaOJIHIIbI, PUCYHKH U IPYTHUE);

UCTIOJIB30BAaTh HAyYHBIH SI3BIK B KAa4eCTBE CPEICTBA MpH PadOTE ¢ XUMHUYECKOW WH(popManuei:
NPUMEHATh MEXIpeAMeTHbIe ((pu3ndeckne W MaTeMaTHYeCKHe) 3HAKM M CUMBOJIBL, (OPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATTIAJHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMOH TEMbI B XOJIC TUAIOTa W/ HITU TUCKYCCUH, BRICKAa3bIBATh
uzaen, GopMyIUpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOJTHEHHUSI IPEATIOKEHHOM 3a/1a4H;

BBICTYIIATH C HpCSCHTaHI/IGI\/JI PE3YIbTATOB Mo3HaBaTeIbHON JACATCIIbHOCTH, IMOJIYYCHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHMKAMH IIPU BBIOJIHEHUU XUMUYECKOTO JKCIIEPUMEHTA,
IPAaKTUYECKOM paboThl 10 MCCIEJOBAHUIO CBOMCTB H3Y4aeMbIX BELIECTB, pEaIM3allud Yy4eOHOro
npoekTa, M (OpMYyIMpOBaTh BBIBOABI IO pe3ylbTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MyTEM
COIJIaCOBaHUs MO3UIMH B X0/1€ 00CYKJIEHHUS 1 0OMEHAa MHEHUSIMHU.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHUA:

CaMOCTOSITENILHO IUIAHUPOBATh U OCYIIECTBIISATH CBOIO MO3HABATENBHYIO JEATEIbHOCTD, ONPENEss e€
LeJIU U 33]1a4d, KOHTPOJIMPOBATH U 110 Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH ITpeJIaraéMblii alrOpuT™M
NEeNCTBUI MTPH BBITIOJTHEHUH Y4eOHBIX U HCCIIE0BAaTENbCKUX 3a/1a4, BBIOUpaTh Harbosee 3¢ (HeKTUBHBII
CHoco0 MX PeHIeHus C yUETOM MOTY4YEeHHUsI HOBBIX 3HAHUN O BEIIECTBaX U XUMHUECKUX PEAKIIUSX;
OCYILECTBIISATh CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.
IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHS IMPOTPAMMBI MO XUMHHM Ha YriayOJI€HHOM ypOBHE Ha YpOBHE
cpeanero oOmiero oOpa3oBaHUs BKIOYAIOT crenrduyeckue i y4yeOHOro mnpenmera «XHUMHUS»
HayyHbI€ 3HAHUS, YMEHUSI U CIOCOOBI JIEHCTBUM 1O OCBOCHHIO, MHTEPIPETALMU U MpeoOpa3oBaHUIO
3HAHWUH, BUABI NEATEIBHOCTH I10 MOJIYYEHHIO HOBOTO 3HaHMS U NPUMEHEHUIO 3HAHWM B Pa3JIMYHBIX
y4eOHBIX CUTYyaLUAX, @ TAK)KE B PEaIbHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C XUMHEH. B mporpamme
10 XMMUH NPEAMETHBIE PE3YJILTATHI IPEACTABIEHBI 10 T0J1aM U3YyUEHUSI.

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXkaroT:

C(OPMHUPOBAHHOCTb MPEJICTABIECHUI: O MECTEe W 3HAYEHUHM OPraHMYeCKOW XUMHMHM B CHCTEME
€CTECTBEHHBIX HAayK M €€ poiM B OOECIIEYEHWH YCTOMUMBOTO PA3BUTHUS YEJIOBEYECTBA B PEIICHUU



mpo0JieM 3KOJOTUYECKOW, SHEPreTUYeCKOW W THINEBONH O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
CO3JJaHUM HOBBIX MAaTEPHAJIOB, HOBBIX HMCTOYHHUKOB OJHEPTUHM, B OOECIECYCHUH PAIMOHAIHLHOTO
MPUPOJIONIONB30BaHUS, B (JOPMUPOBAHUU MHPOBO33PEHHS M OOIIEH KyIbTyphl YEIIOBEKa, a TaKKe
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO M TIPUPOJHON CPEJIC;

BIIQJICHUE CHUCTEMOM XHMMHYECKUX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOMOJATAIOUIUE TOHATUS —
XUMHYCCKHI 3JIEMEHT, aToOM, AP0 M 3JEKTPOHHAs 000J04YKa aroma, S-, P-, d-aToMHbIe OpOHTAIIH,
OCHOBHOE U BO30YKIEHHOE COCTOSIHHS aTOoMa, THOpUAM3aIysl aTOMHBIX OpOWTaei, HOH, MOJIEKYIIa,
BAJICHTHOCTh, JJICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHCIICHHS, XMMUYECKas CBs3b, MOJb, MOJSpHAs
Macca, MOJISIPHBIA O0BEM, YIIIEPOMHBIN CKeNeT, (QYHKIMOHAIbHAS TPYIA, PaJAUKaN, CTPYKTYpPHBIC
dbopmyisl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEIIETHBIC), H30MEPHS CTPYKTYpHas M MPOCTPaHCTBEHHAS
(reomeTpuueckasi, ONTUYECKAs ), ©30MEPHI, TOMOJIOTHYECKUI PsiJl, TOMOJIOTH, YTIAEBOAOPO/IbI, KUCIOPO/I-
W a30TCOJEpKAIME OPraHMYEeCKUE COCAMHEHUS, MOHOMEp, IIOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS; TEOpUH, 3aKOoHbl (nepuoanueckuil 3akoH . M. Menneneesa,
TEopHsl CTPOCHHUSI OpraHnueckux BemecTB A. M. ByTiepoBa, 3aKk0H coXpaHeHHsI MACChl BEIIECTB, 3aKOH
COXpaHEHHUS U MPEBPAIICHUS YHEPTUU TTPH XUMHUECKUX PEAKIIHIX ), 3aKOHOMEPHOCTH, CHMBOJIMUECKUI
S3bIK XMMHH, MHPOBO33PCHUECKHE 3HAHWs, JICKAIIUE B OCHOBE ITIOHUMAHUS TNPUYUHHOCTH H
CUCTEMHOCTH XHUMUYECKHX SBJICHUMW; TMPEACTABICHUS O MEXaHU3Max XHUMHUYECKUX pEeaKIui,
TEPMOJMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSIX HX IMPOTEKaHHs, O B3aUMHOM BIIMSHUH
aTOMOB W TPYIII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA W Me30MepHbIH 3dexTsi, opuentantsl | u |l
poJa); (haKTOJIOTHYeCKHUEe CBEICHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH U O€30IIaCHOM HCIOJIb30BaHUU
BOKHEUIIINX OPTaHUYECKUX BEILIECTB B OBITY U MPAKTHYECKOM JCSITEIIBHOCTH YEJIOBEKa, OOIINX HAYUHBIX
MIPUHITMIIAX XUMHYECKOTO MPOU3BOJICTBA (HA MIPUMEPE MPOU3BOICTBA METaHOJIA, IEpepadOTKu HepTH);
c(hOpMUPOBAHHOCTh YMEHHM: BBISBJIATh XapaKTEpHBbIC MPU3HAKK TOHSATUH, YCTAHABIMBATh HX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IIPH OMMCAaHUH COCTaBa, CTPOCHUS U CBONCTB
OPraHUYECKUX COCIMHECHUM;

c(hOpMUPOBAHHOCTh YMEHUH:

WCIIOJIB30BAaTh XUMUYECKYI0O CHUMBOJIUKY [UJII COCTAaBJICHHUS MOJICKYJSPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKENIETHBIX) (POPMYIT OpraHUYECKHUX BEIIECTB;

COCTABJISITh YpPaBHEHUS XUMHUYECKUX PEAKIMH U PACKPBIBATh HX CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUN TMOCPEICTBOM COCTABJICHUS JJIEKTPOHHOTO OanmaHca ITHUX pPeakKIuii,
peaKkIiit HFOHHOTO OOMEHa MyTEéM COCTaBJICHUS UX TIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHU;
M3TrOTaBIMBATh MOJENU MOJIEKYJ OPraHMYECKHUX BEIIECTB JUISl WJUIFOCTPAMM HUX XUMHUYECKOTO M
MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUI: YCTAaHABIUBATH MTPUHAITIEKHOCTh U3YYEHHBIX OPTaHMUYECKHUX BEIIEeCTB IO
WX COCTaBYy W CTPOEHHUIO K OMNpeNeIEHHOMY KiacCy/Tpymre COeAMHEHHWH, JaBaThb UM Ha3BaHUS IO
cucremaruueckoit HomeHkiarype (IUPAC) u mpuBoIuTh TpuBHATIbHBIE HAa3BAaHUS IS OTACIBHBIX
MIPEJACTABUTENICH OpPraHWYECKHWX BEIIECTB (ITUJICH, AlleTUJICH, TOJYOJ, TJIMIEPWH, STUIICHTIUKOD,
denon, hopManbaeTuI, alleTaabAeTH I, alleTOH, MypaBbHUHAS KHCIIOTA, YKCYCHAsI KUCTIOTa, CTEapUHOBAS,
OJICMHOBAs, TMAJIbMUTHHOBAS KHUCJIOTHI, TJWIWUH, aJlaHWH, MalbTo3a, (PYKTO3a, AHWIWH, JUBUHUI,
M30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHHUS OMPEICIATh BUJ XUMHUYECKOW CBS3M B OPTaHUYECKUX COCAMHEHUSX
(xoBasleHTHas! ¥ MIOHHAS CBSI3b, G- U T-CBSI3b, BOJIOPO/IHAS CBS3h);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSITH TTOJIOKEHUS TEOPUU CTPOCHHUSI OPTaHMYECKUX BemecTB A. M.
BytnepoBa 115t 00bsICHEHHSI 3aBUCIMOCTH CBOMCTB BEIIECTB OT MX COCTAaBa U CTPOCHHUS;
c(hOopMUPOBAHHOCTh YMEHHUH XapaKTEPU30BaTh COCTAB, CTPOSHUE, PU3HUECKUE U XUMHYECKUE CBOWCTBA
TUMHWYHBIX TPEACTABUTENEH Pa3IUYHBIX KJIACCOB OPraHWYECKHUX BEILECTB: AJIKAHOB, LUKJIOAJIKAHOB,
AJKEHOB, AJKAJUEHOB, AJIKUHOB, apOMATHYECKUX YTJIEBOJIOPOJOB, CIHUPTOB, albJCTHUIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX W CJIOXKHBIX J(PHUPOB, KHUPOB, HUTPOCOCAUHEHHH ¥ aMHHOB,
aMUHOKHCIIOT, OCIKOB, YIJIeBOJOB (MOHO-, AW- W TOJUCAXapHUJIOB), WIUTFOCTPUPOBATH TCHETHYECKYIO
CBSI3b MEXKJYy HHMH YPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX PEAKUUU C HCIOIb30BAHUEM

CTPYKTYPHBIX (popmyiT;



c(OPMHPOBAHHOCTh YMEHUS TOATBEPXKAAaTh HAa KOHKPETHBIX IPHMEpPAax XapaKTep 3aBHCUMOCTH
PEaKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUHN OT KPAaTHOCTHU U THIIa KOBaJIEHTHOU CBsI3U (G-
U T-CBSA3M), B3AUMHOTI'O BJIMSIHHSI aTOMOB U I'PYIIIl aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHUKH YIJIEBOJOPOAHOrO ChIpbs (HE(DTBH,
NPUPOIHBINA Ta3, yroib), CIOCOOBI €ro NepepadOTKM W MPAKTUYECKOE NPUMEHEHHE MPOAYKTOB
nepepadoTKy;

c(OPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMH O E€CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUS —
HAOJIIO/ICHUU, U3MEPEHHH, MOJCTUPOBAHUU, SKCIIEPUMEHTE (PEalbHOM U MBICIEHHOM) U YMEHUS
IPUMEHSTH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSATH OCHOBHBIE OIEPAIlMK MBICIUTEIbLHOM IeATEeIbHOCTH — aHAIIU3
U CHUHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTEMATH3AIHMIO, BBISIBICHIHE TPUYMHHO-CIIEJICTBEHHBIX CBS3EH —
JUISl U3YYE€HUS CBOMCTB BEILECTB U XUMUYECKUX PEAKLIUN;

c(OPMHPOBAHHOCTh YMEHHI: BBISABISATH B3aMMOCBSI3b XUMHUYECKHUX 3HAHMA C TOHATHUAMH U
MPEJICTABICHUSIMHA APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJsi 0ojieeé OCO3HAHHOTO MOHMMAaHUS
CYILIIHOCTU MAaTE€PHAJIbHOTO €JUHCTBA MUPA, UCII0Ib30BaTh CUCTEMHbBIE 3HAHUSI IO OPIraHUYECKON XUMUU
JUTsl OOBSICHEHUS U TIPOTHO3UPOBAHUS SBJICHUH, UMEIOLIUX €CTECTBEHHO-HAYYHYIO PUPOTY;
c(OpMUPOBAHHOCTh YMEHHUM: MPOBOAUTH pacu€Tbl MO XUMHUYECKUM (OpMyslaM U ypaBHEHUSIM
XUMHYECKHX PEAKIM C MCMOJIb30BaHWEM (DU3MUYECKUX BEIMYUH (Macca, 00BbEM ra3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PacyEThl MO HaXO0XKIECHUIO
XUMHUYECKOH (OpMyIbl BelIeCTBA [0 H3BECTHBIM MACCOBBIM JOJSM XHMHUYECKHUX DIJIEMEHTOB,
NPOJYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(OpMUPOBAHHOCTh YMEHMI: NPOrHO3UPOBATh, AHAJIU3UPOBATh M OLEHUBATH C IO3HULUN
HKOJIOTMYECKOI 0€30IaCHOCTH MOCIEICTBUS OBITOBON M NMPOU3BOACTBEHHOH J1€ATENbHOCTH YEIOBEKa,
CBSI3aHHOH C mepepabOTKOM BElIECTB, HCIOIb30BaTh MOJYyYECHHBIC 3HAHUS JUIS MPUHSATHS TPAMOTHBIX
pelieHnii mpobsieM B CUTYaLUsAX, CBSI3aHHBIX C XUMUEI;

c(OpPMHPOBAHHOCTh YMEHHI: CAMOCTOSITEIBHO MJIAHUPOBATH U MPOBOAUTH XMMHUYECKHH SKCIIEPUMEHT
(mony4yeHue W WM3y4EHHME CBOMCTB OPraHMYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIMU YIIIEBOJOPOJOB
Pa3IMYHBIX KJIACCOB M KUCIOPOACOACPKAINX OPTraHNYECKUX BEILECTB, PELICHUE dKCIIEPUMEHTAIBHBIX
3a/1a4 MO PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOCHUEM MPaBU 0€30MacHOTO OOpaIeHUS
C BEIIECTBAMU U JJa0OpaTOPHBIM 000pyAOBaHHEM, (OPMYIUPOBATH 1IETh UCCIEIOBAHNUS, IPEICTABIIATH
B pa3IM4YHOM (popMe pe3ysbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;
c(OPMHPOBAHHOCTh YMEHHIA:

coOroaaTh MpaBuiIa 3KOJIOTUYECKH 1EI€CO00Pa3HOTo MOBEAEHUS B OBITY U TPYIOBOM 1€ATEIHHOCTH B
LIEJISIX COXPAHEHHUS CBOETO 37]0POBbsl, OKPYKAIOLIEH IPUPOJHON CPElIbl U JOCTUKEHHSI €€ YCTOMYNBOIO
pa3BUTHS;

OCO3HAaBaTh OMACHOCTh TOKCUYECKOIO JEHCTBUS Ha KUBbIE OPraHU3MbI ONPEACIEHHBIX OPraHUNYECKUX
BEILIECTB, TOHMMas cMbIca nokazarens [TJIK;

aHaJTM3UPOBATh 1eN1eCO00Pa3HOCTh MPUMEHEHUSI OPraHMYECKUX BEIIECTB B IPOMBIIIUIEHHOCTH U B OBITY
C TOYKH 3PEHHS] COOTHOIICHUS PUCK-TIOJb3a;

c(OpPMHPOBAHHOCTh YMEHUI: OCYIIECTBIIATH IIeJICHANPABICHHBIN MOMCK XUMHYECKON HHpOopMaluu B
pa3IMYHbIX UCTOYHMKAX (HaydHas M yueOHO-Hay4dHas JIMTeparypa, CpeAcTBa MacCOBON MH(OpMAIHH,
WuTepHeT u Apyrue), KpUTHUECKH aHAIM3UPOBAaTh XMMUYECKYI0 HH(OpMaIuio, nepepadaTbiBaTh €€ U
HCITOJTh30BaTh B COOTBETCTBUU C TIOCTABJICHHOW Yy4eOHOM 3a/1aueii.
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24 [TpupoaHbIe UCTOYHKKH YTIIEBOJIOPOJIOB U HX 4

' nepepaboTka
25 ["anoreHnpou3BoAHbIE YIIIEBOIOPOI0B 4 1
HUroro mo paznemy 35
Pazpnen 3. Kuciopoaconep:xanue opranudeckue coeJuHeHust
3.1 Cruptel. @eHon 11 1

KapOoHuibHbIE COSTMHEHHS: alTbACTH/IBI U KETOHBL.
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10A KJIACC

IHOYPOYHOE IINTAHUPOBAHHUE

n/n

Tema ypoka

KoandecTBo yacoB

Bcero

Kontpoabusbie
paboThI

IIpakTHYeckue
padoThI

Jara uzyuenus

IIo nnany

Pdakr.

Jdomamnee
3aJaHue

DJIeKTPOHHBIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcsl

[Tpenmer 1 3HaYCHUE OPraHUYECKOI
XUMHH, TIPEJICTABICHHE O MHOTOOOpa3uu
OPraHUYECKHUX COCTUHEHHI

4.09

DJIEKTPOHHOE CTPOCHHE aTOMa yriepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BajieHTHBIC BO3MOKHOCTH aTOMa YIiiepoa

XI/IMI/I‘ICCKaSI CBSI3b B OpFaHHqGCKHX
coenuHeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

6.09

7.09

Teopust cTpoeHuUs1 OpraHMUECKUX
coenquHeHuii A. M. Bytieposa

Bunsl nzoMepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbIE

3¢ (eKTs B MOJIEKYJIaX OPraHUYECKUX
COCIMHEHU

11.09

13.09

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homenkinarypa (IUPAC)
OpPraHMYECKUX BEILECTB

15.09

Knaccudukamnms peakiuii B opraHn4ecKoin
XUMHUHI

18.09

CI/ICTCMaTI/BaLII/IH n 0606H_[CHI/IC 3HAHUI 110
TEMEC

20.09

AJTKaHBI: TOMOJIOTHUECKHH psiji, 001Ias
dopmyna, HOMEHKIATypa U U30Mepus,

21.09




10

OJICKTPOHHOC U ITPOCTPAHCTBEHHOC
CTPOCHUC MOJICKYIJI

duznueckre 1 XUMUYECKHE CBOMICTBA
AJIKaHOB

25.09

11

12

Haxosxnenue ankanoB B nmpupoje. CriocoOsl
MOJIYYCHUS! U IPUMEHEHUE AJIKAHOB

[uknoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS M XUMUYECKHX CBOMCTB, CITIOCOOBI
HOJTyYEHHS U IPUMEHEHHUE

27.09

28.09

13

14

Pemienue pacu€THbIX 3a7a4 Ha ONpeieeHue
MOJIEKYJISIPHOM (hOPMYJITBI OPTaHUIECKOTO
BEILIECTBA [10 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXO/JSIIUX B €0 COCTaB.
Cucremaru3zanus 1 00001IeHUE 3HAHUH 110
TeMe

AJKEHBI: TOMOJIOTHYECKHM psif, o01as
dopMyia, HOMEHKJIATypa, 3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CtpyKTypHas ¥ [IUC-TPaHC-U30MEPHS
AIKEHOB

2.10

4.10

15

16

dusnueckue U XMMUYEeCKHe CBONCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa
CrniocoOblI Mosy4eHus U IpUMeHEeHne
QIKEHOB

5.10

9.10

17

[IpakTuueckas padora Ne 1 o reme
"Ilonyyenune sTUIEHA U U3yYEHUE ErO
CBOMCTB"

11.10

18

Pemienne pacu€THbIX 3a/1a4 Ha ONpeACIICHNUE
MOJIEKYJISIPHOM (POPMYIIbI OPraHHMYECKOTO
BEIIECTBA

12.10




19

ATKagueHsl: CONPSHKEHHBIE,
M30JIMPOBAHHBIC, KYMYJIMPOBAHHBIE.
OC0o0EHHOCTH 3JIEKTPOHHOTO CTPOCHMUSI

16.10

20

21

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JTMEHOB

CriocoObI nostyueHus 1 IPUMEHEHNE
aJIKa/IueHOB

18.10

19.10

22

23

AJKMHBI: TOMOJIOTHYECKHH PsijL, 00Iast
dopmMyia, HOMEHKIIATypa, IEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
¢du3nveckrne CBOMCTBA

XMMHYECKHE CBOMCTBA AJIKUHOB

23.10

25.10

24
25

26

KauecTBeHHBIE peakiiy Ha TPOMHYIO CBS3b

CrniocoOsl MoTy4eHus U IpUMeHEHUe
AJIKUHOB

Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON peaKuu

26.10

6.11

8.11

27

28

29

CI/ICTeMaTI/ISaHI/IH n 0606H_[eHI/IC 3HAHUM 110
TEMEC

ApEHBI: TOMOJIOTUYECKUH psif, 00mIast
dopmyna, HOMEHKIaTypa. DIEeKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII
O€H30I1a U TONIyoua, UX (U3NYEecKHe
CBOMCTBA

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMEILECHNS

9.11

13.11

15.11

30

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
IIPUCOEIUHEHHS], OKUCIIEHHE TOMOJIOTOB
OeH3oa

16.11

31

Oco0EeHHOCTH XUMUYECKIUX CBOMCTB
CTUpOJIa

20.11




32

Pemenne pvaéTHBIX 3aaa4 Ha OoIpCaAcICHUC

MOJIEKYJISIPHON (hOPMYJIIBI OPTaHUYECKOTO
BEILIECTBA

22.11

33

34

CrniocoObl MosTy4eHus U IpUMeHEHue
apeHoB

['eneTnyeckas CBSI3b MEXKIY Pa3IMYHBIMU
KJIaCCaMH YTJIEBOJIOPOIOB

23.11

27.11

35

Pacuétbl o ypaBHEHUSM XUMHUYECKUX
peakuuii. Cuctemaru3ars 1 00001eHne
3HAHUM 1O TeMe

29.11

36

37

38

39

[Ipupoanstii ra3. [lonytHsie HeDTAHBIE
rasbl

KamenHbli1 yrosib v poIyKThl €ro
nepepadoTKu

Hedts 1 ciocoOw1 €€ mepepadoTKu.
[IpumeHeHne TPOAYKTOB NepepadoTKU
HedTH

['eneTnueckas CBA3b MEXKY Pa3IMUYHBIMU
KJIACCaMHM YTJIEBOJIOPOOB

30.11

4.12

6.12

7.12

40

["anoreHonpou3BoHBIE YTIEBOJOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEAKITHH
3aMeIleHus TajJoreHa

11.12

41

JleiicTBue 1ienoyen Ha
rajoreHnpoun3BoiHbIe. B3anmonaeiicTere
JIMTaJIOreHaJKaHOB C MAarHUEM M IIMHKOM

13.12

42

Cucremarusanys 1 0000IeHNEe 3HAHUI 110

pazneny "YriueBonopoasr"

14.12

43

KonTtponbHas pabora o Teme
"YruneBomopoasr"

18.12

44

[penenbHbIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psif1, oOmast popmya,
CTPOCHHE MOJICKYJI, H30MEpHs,

20.12




HOMEHKJIaTypa, Kjlaccuduranus,
¢du3nveckre CBOMCTBA

XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

45 21.12
OJIHOATOMHBIX CIIUPTOB

16 CrniocoOblI MoTy4eHus U IpUMEHEHUe 2512
OJIHOATOMHBIX CITUPTOB
[IpocTeie 3¢hupsl: HOMEHKIIATYpa U

47 HU30MEepHs, 0COOEHHOCTH (PU3HYECKUX U 27.12
XUMHYECKHUX CBOMCTB
MHOT0aTOMHBIEC CITUPTHI: ITHIICHTIIUKOJIb U

48 TJIMLEPUH, UX (U3NYECKHE U XUMHUECKUE 28.12
CBOMCTBA

49 CrniocoOsl MoTy4eHus U IpUMeHEHUe 10.01
MHOTOQTOMHBIX CITHPTOB

50 ®deHoJI: CTPOCHHUE MOJIEKYITBI, (PU3UUYECKHE 11.01
cBoiicTBa. TOKCMYHOCTH (peHoa

51 XuMuyeckue cBoiicTBa (heHona 15.01

50 CrniocoOsl 1ostydeHus U NpuMeHEeHue 1701
denona
[Ipaktuueckas paborta Ne 2. Pemenue

53 JKCIEPUMEHTAIBHBIX 3a/1aY4 10 TEME 18.01
"Criupthl U eHoIb!"

54 CucremaTtu3zaiys U 0000IIeHHe 3HAHUN IO 29 01
TeMe
Anbaerubpl U KETOHBI: SJIEKTPOHHOE

55 CTpoeHHE KapOOHUILHOU IPYIIIbL; 24.01
TOMOJIOTHUYECKHUE PsI/ibl, 001as hopmyia,
WU30MEepHs 1 HOMEHKJIaTypa

56 Anbvﬂemz[m U KETOHBI: (U3NYECKUE 25,01
CBOWCTBA; pEAKIMH MPUCOCTUHEHHUS

57 Peakuuu okvciIeHHs U KaYECTBCHHBIE 2901

pPEeaKIMy aJIbJICTUIOB M KETOHOB




58

59

60

Crnioco0bl OTy4eHuUs! albIETUA0B U
KETOHOB

OmHOOCHOBHBIE ITPEebHbIE KapOOHOBBIE
KHCIIOTBI, OCOOEHHOCTH CTPOCHHS X
MOJIEKYJI

W3omepus u HOMEHKIIaTypa KapOOHOBBIX
KHUCIIOT, UX (PU3NYECKUE CBOHCTBA

31.01

1.02

5.02

61

62

63

XHMHUYEeCKHEe CBOMCTBA MpCaACIbHBIX
OJHOOCHOBHBIX Kap60HOBI>IX KHUCJIOT

Oco0eHHOCTH CBOICTB MypaBbHUHON
KUCIIOTBL. MHOT00Opa3ne kapOOHOBBIX
KHCIIOT

Oco0eHHOCTH CBOWCTB: HENPEIENIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
KHCIIOT. HpeI[CTaBI/ITeJ'II/I BBICHINX
KapOOHOBBIX KUCIIOT

7.02

8.02

12.02

64

65

[TonaTue o MpoU3BOJHBIX KAPOOHOBBIX
KHCIIOT

CrniocoObl 1osty4eHus U IpuMeHEeHue
KapOOHOBBIX KUCIIOT

14.02

15.02

66

CrnosxxHble 3(hUPBI: TOMOJOTHUYECKUHN PSIII,
obmas popmyna, usomepus u
HOMEHKJIaTypa

19.02

67

68

duznueckre 1 XMMHUUYECKHE CBOMCTBA
3¢upos

Pemenue pacy€THbIx 3a/1a4: 10 ypaBHEHUIO
XAMHUYECKOW PEaKIMU, Ha ONPEIECIICHNE
MOJIEKYJISIPHOU (POPMYITBI OPTaHHYECKOTO
BEIIleCTBa

21.02

22.02




69

[TpakTuueckas padora Ne 3. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME

"Kap6oHoBsie kucinoThl. CiioxHbIe 3Pups"

26.02

70

71

72

73

74

75

JKupsl: ctpoenue, pusndeckue u
XUMUYECKHUE CBOUCTBA (TUAPOITU3)

OCoOEeHHOCTH CBOWCTB JKUPOB,
COJIEpIKAINX OCTATKH HETPEIeIbHBIX
JKUPHBIX KHCIIOT. JKUpBI B IPUPOLE

MpEpn1a Kak coay BBICIIMX Kap6OHOBI>IX
KHUCJIOT, MX Motoliee aeiicteue. [lonsTue o

cuHTeTHYecKux Morouwmx cpeactrax (CMC)

['enernueckas cBS3b yIriaeBOJOPOAOB U
KHUCIIOPOJICOIEPIKALIUX OpPraHUYEeCKIX
BELIECTB

Pacu€rel o ypaBHEHUSAM XUMHUYECKUX
peaKuuit

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110

TEMC

28.02

29.02

4.03

6.03

7.03

11.03

76

OO01mmas xapakTepuCcTHKa YTIE€BOI0B U
KJaccuukanus yrieBojoB (MOHO-, IU- U
MOJIMCaXapHUIbl)

13.03

77

78

MoHocaxapuapl: pU3NUECKUE CBOMCTBA U
HaXO0XJIEHHE B IPUPOJIE

[Ipumenenue rioko3sbl, €€ 3HaUeHUE B
KU3HEJEATEIIbHOCTH OpraHu3Ma

14.03

18.03

79

80

Jlucaxapupl: caxapo3a, MajabTo3a U
JakTo3a. HaxoxaeHue B pupoJie u
NpUMEHECHHE UCaXapH/I0B

[Monucaxapupl: CTPOCHUE MAKPOMOJICKYJI,

¢u3nueckre 1 XUMUYECKHE CBOMCTBA,
IIPUMEHEHUE

20.03

21.03

81

ITonstre 00 HCKYCCTBCHHBIX BOJIOKHaXx

3.04




82

Pemrenne PaACUCTHBIX 3aaa4 Ha OIIPEACIICHUC
A0JIM BbIXOJa MMPOAYKTA pCaKIIUU OT
TEOPECTUUCCKHU BO3MOXHOI'O

4.04

83

84

85

86

Cucremarusanys U 0000IeHNE 3HAHUHN 110
pazzaeny

KonTtponpHast pabora o Teme
"Kucnopoaconepsxaniye opraHui4ecKue
coeauHeHus"

AMUHBI: KTaccu(UKaIys, CTPOSHUE
MoJIeKy, oO1as popmyia, H3oMepus,
HOMCHKJIATypa U (PU3NYECKUE CBOKCTBA

XUMHYECKUE CBOWCTBA alM(PaTHUECKUX
aMHUHOB

8.04

10.04

11.04

15.04

87

AHWINH: CTPOEHUE aHWIINHA, OCOOEHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

17.04

88

89

90

91

CriocoObI nostyueHus 1 IpUMEHEHNe
annpaTUIECKUX aMUHOB

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
uzomepus, (pu3nuecKrue CBOMCTBA.
OtnenpHBIC IPEACTABUTETN Ol-aMHUHOKHUCIIOT

XHUMHUYEeCKHE CBOMCTBA aMHHOKHCIIOT, HX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTE3 ¥ THAPOIU3 NENTUIOB

benku kak mpUpOHBIE TOJTUMEPHI;
CTPYKTYpHI O€JIKOB

18.04

22.04

24.04

25.04

92

93

XUMHUYECKHUE CBOUCTBA OEIIKOB

A3OTCOIle)KaH.II/IC TCTCPOUUKIINICCKUC
COCOAMHECHUS. HYKJ'IGI/IHOBI)IG KHUCJIOTHI:
COCTaB, CTPOCHHUC U Ouonoruyeckas POJib

29.04

1.05

04

[IpakTuyeckas padora Ne 4. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME

2.05




95

"A30TcoAepIKalle OPraHuYEeCKUE
coequuenusa”

[IpakTuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 33J1a4 110 TeMe
"Pacnio3HaBaHUE OPraHUYECKUX
coenuHeHun"

6.05

96

KoHnTtponbHas pabota 1o Teme
"A3oTcoaeprKalie opraHu4ecKue 1
coenuHeHus"

8.05

97

98

HpOMe)KYTO‘lHaSI aTTcCcrauusid.

OCHOBHBIE TTOHATHS XUMHU
BBICOKOMOIJICKYJISIPHBIX COC,Z[I/IHGHI/II‘;I nu
MCTOJbI UX CUHTC3a —IIOJIMMCPU3aAlHA U
IIOJIMKOHACHCAaII U

9.05

13.05

99

100

101

102

[Tnactmaccel. YTunuzarus u nepepadoTka
MJIACTUKA. DJIACTOMEPBI: HATYPAJIbHBIN 1
CUHTETUYECKHE Kayuyku. Pe3una

BouiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHteTndyeckue. [lonnmepsl cnenuanbHOro 1
Ha3HAYECHUS

[IpakTuueckas pabora Ne 6. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TEME 1
"Pacrio3HaBaHue miacTMacc U BOJIOKOH"

O06o0meHre U cucTeMaTu3aIs H3y4eHHOTO
MmarepHaia 1o TeMe 1
"BBICOKOMOJIEKYIJISIpPHBIE COETUHEHUS "
OBUIEE
KOJIMYECTBO
YACOB 1O
[MTPOI'PAMME

102

15.05

16.05

20.05

22.05




KonTposb 3HaHuii, yMeHNii, HABBIKOB (TeKYyIIHii, pyOesKHbIH, HTOrOBbIN)

Texymuii KOHTPOJIb OCYIIECTBISETCS B BUJE YCTHOTO OMPOCA, TECTOBBIX padOT, MPOBEPOUHBIX
paboT, mpexdnoiararluX pa3BepHyTbi oTBeT. I[luceMeHHble paboThl MU dEPEeHIINPOBAHBL,
BKJTIOYAIOT B ce0s1 BOMPOCHI Kak 0a30BOT0, TaK U MOBBIIICHHOTO YPOBHEH.

Pyéesicnbtit u umozogwlii Konmponw 6 10 knacce ocyuwjecmensemcs 6 6uoe KOHMPOIbHBIX U

npoeepouHbIx pabom.

1. Konrponbnas padora Nel «Yr1eBo10poabD».
2. KontponbsHas padota Ne2 «Kucjiopoacoaep:kamue coeTnHeHUsD
3. Kourposnbnas padora No3 «A3oTcoaepskamme coeJHHEHUD)
Kpowme BriIenepeyrcieHHbIX OCHOBHBIX ()OpPM KOHTPOJISI TPOBOASTCS TEKYIIUE TPOBEPOUHBIE U
CaMOCTOSITEeIIbHBIC PaOOTHI B paMKaxX KakJI0W TeMbI B BHJIe ()parMeHTa ypoKa.
Y4eOHo-MeToAHYeCKOe U MATePUAILHO-TeXHUYecKoe odecrneyeHne 00pa3oBaTejLHOIO

npouecca

Xumus: pabodast nporpamMa K muHH YMK O.C.I'abpuensna Xumus yriyOneHHBI yPOBEHb
10-11 kmaccer. Mocksa, [Ipoca 2017.

YMK «Xumus. 10 knace. Yriay0a¢éHHbI yPOBEHB)»
1. Xumus. 10 kinace. YaeOnuk: yriy6. yposens (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C.
A. CragkoB).
2. Metoaudeckoe nocodue Juist yauTessl K 3aBepII€HHON npeaMeTHol inHuu yyeOnukos O. C.
["abpuensna u ap. «Xumus. 10 kaace»
3. Meroaundeckue noypounbie pekomeraanun. 10 kmacc. Yrmyonéunsiii ypoens (aBTopser O. C.
I"abpuensn, U. I'. Octpoymos, A. H. JIéBkuH, C. A. Cnankos).
JlonoIHUTeIbHAS JIUTEpPaTypa I yUYuTesl
1.  Byukyc I1.d. Knura ans yrenus no opranudeckoit xumuu — M.: IIpocemienue, 1985
2. Kupskos B.I'. Opranmnueckas xumus. — M.: [IpocBemenue, 1983
3. JIngun P.A., Slkumosa E.E., BoporaukoBa H.A. Xumus. Meroanueckue marepuansl 10-
11 kmaccel. - M.: [Ipoda, 2005
4.  Hazaposal'.C., JlaBposa B.H. lcnonp3oBanue yue6GHOro o00py0BaHus Ha IPAKTUYECKUX
3aHATHAX 10 XuMuH. — M., 2006
5. Jlunun P.A u ap. Xumus. 10-11 knaccel. JJunaktudeckue matepuansl (Pemenue 3amay).
— M.: Ipoda,2009.
6. Jluaun P.A., Maprynuc B.b. Xumus. 10-11 knaccsl. /lunaktndyeckue marepuaisl. (TecTsl
¥ TIpoBepoUHbIe 3a1anus). — M.: JIpoda, 2009.
7.  Apremenko A.M. Opranmueckas xumus: Homenxiatypa. M3omepus. DIeKTpOHHBIE
addextrr. — M.: JIpoda, 2006.
8.  Cyposuesa P.II. u np. Xumus. 10-11 knaccel. HoBsie Tectsl. — M.: Ipoda, 2010.
9. JleBkun A.H. Xumus B npodunsHoi mkoie: [Tocobue mst yautens. — M.: [IpocBemenue,
2009.
10.Pageuxuit A.M. Kontponbsasie paboTsl o xumuu B 10-11 knaccax: [locobue s yuutens. —

M.: [Ipocemenue, 2010
JlonoJIHUTEe/IbHAA JTUTEPATYPA Al YYAIIHXCH

1. Mansimkuna B. 3annmarensHas xumus. Heckyunsiit yueOuuk. — Cankr-IletepOypr: Tpuos,
1998.
2. Aprtemenko A.W. YauBurtenbHbI Mup opranndeckoit xumuu. — M.: [lpoda, 2005.



3. Amuk6eposa JL.IO., Pykk H.C.. [Tone3nas xumus: 3agauu u ucropus. — M.: Jlpoda, 2009.
4. Crenun Bb.J1., Anmux6eposa JI.1O.. 3annumarensHblie 3aaaHus ¥ 3OPEKTUBHBIC OMBITHI 10 XUMHUH. —
M.: JIpoda, 2009.
5. Aptemenko A.U. Ilpumenenune opranndeckux coenunennii. — M.: Jipoda, 2010.
6. 3omwmer K. u ap. Xumus. CripaBoyHHK IIKOJIbHHUKA U cTyaeHTa / [lep. ¢ nem. — M.: lIpoda, 2005
7. Kapmosa A.A., Jleskun A.H. Opranndeckas Xumus: WwuTocTpupoBanHbiid kypc: 10(11) kmacc:
nocobue mis yqammxcs. — M.: [Ipocserenue, 2008.
8. YmxkanoBa B.H., Moannmuc H.B. Xummsa: KonkypcHele 3amanus u otBeThl: [locobme miis
nocrynatouux B BY3s1. — M.: IIpocsemenue, 2009.
9. Jlumun P.A., Maprynuc B.b., [ToranoBa H.H. Xumuueckue 3amgauu ¢ pemenusmu: [locooue ais
IIKOJILHUKOB U abuTypueHToB. — M.: [Ipocsemenue, 2009.
Mudposbie 0Opa3oBaTe/ibHbIE pecypchl
1. SKnacc https://www.yaklass.
dokchopa https://foxford.ru
Pemry EI'D  https://chem-ege.sdamgia.ru/
HNudoypok Buneo infourok.ru https://iu.ru/video-lessons?klass
POUI https://resh.edu.ru/
bubaunoreka [1OK https://m.edsoo.ru

Pecypcm mo (l)OpMI/IPOBaHI/IIO U OIICHKE (l)yHKIII/IOHaJII)HOI/I IrpaMOTHOCTH
1. bank 3amanuii ans  QOpMHpPOBAaHUS U OLEHKH (DYHKIHMOHAIBHON T'PaMOTHOCTH

SRR

oOy4aromuxcsi OCHOBHOM mikoubl (5-9 kiaccer). ®I'BHY UuctutyT cTpaterun pa3BuTHs
00pa3oBaHus pOCCUICKON akajeMuu oopa3zoBanus: http://skiv.instrao.ru/bank-zadaniy/.

2. JleMOHCTpalMOHHBIE MAaTEePUAIbI AJIsl OLIEHKH (PYHKIIMOHAIBHOW IPAMOTHOCTH YYaIHXCS
5 u 7 xnaccoB. ®I'BHY «MHcTuTyT cTpateruu pa3BUTHS OOpa30BaHHSI POCCUKUCKON
aKaJleMHH 00pa3oBaHUs» (emoncTpammonseie
marepuaisl http://skiv.instrao.ru/support/demonstratsionnye-materialya/.

3. OrtkpeiThie 3aaanus PISA: https:/fioco.ru/mpumepsi-3aaayd-pisa.

4. Tlpumepsl  OTKpbITBIX 3amaHuii  PISA 1o  duTarenbckoi, MaTeMaTH4YeCcKOH,
€CTeCTBEHHOHAYYHOH, (PMHAHCOBON I'PaMOTHOCTH M 33/1aHUI IO COBMECTHOMY PELICHUIO
3amau: http://center-imc.ru/wp-content/uploads/2020/02/10120.pdf.

5. COOpHHMKHM STaJIOHHBIX 3afaHui cepun «DyHKUHMOHAJIbHAS TPAMOTHOCTh. YUHMMCS AJs
XKHU3HM» u3aarenscTBa «IIpocBerienuey: https://myshop.ru/shop/product/4539226.html.

6. DyHKUMOHAJbHAs TPaMOTHOCTH 5,7 kiacc. OmbIT cucteMbl oOpa3oBaHus I. CaHKT-

[TerepOypra. KHM, cnenudukanus,
konudukaropsl: https://monitoring.spbcokoit.ru/procedure/1043/.
7. DnexkTpoHHBIN OaHK 3ajaHuil Mo (HYHKIMOHAIBHOM rpamoTHOCTH: hitps://fg.resh.edu.ru/.

[MomaroBasi MHCTPYKIMS, KaK IOIYYUTh MOCTYIl K DJICKTPOHHOMY OaHKy 3aIaHuii
IpelCTaBlIeHa B PYKOBOJACTBe mosb3oBarens. O3HAKOMHUTBCS € PYKOBOACTBOM
noJib30BaTelsl MOXHO 1O  ccbuike: https://resh.edu.ru/instruction.  IMpe3enTarus

1aTOpMBbl «INEKTPOHHBIN OaHK TPEHHUPOBOYHBIX 33/1aHUI MO OLIEHKE (PYHKIIMOHAIBHOM
rpamoTHOCTH: https://fioco.ru/vebinar-shkoly-ocenka-pisa.

Cnucok nmoJjie3HbIX 00pa3oBaTebHbIX CAWTOB (110 XMMMH)

Enunbie o0pa3oBaTesbHbIE pecypcesl ¢ caiita Www. school-coolection.edu.ru
Xumuueckasi Hayka u oopa3oanue B Poccun http://www.chem.msu.su/rus

Xumus u Kuszun — XXI Bek http://www.hij.ru

I'azera «Xumus» u caiit jis yanreis «5I uay na ypox xumum» http://him.1september.ru

Hwnh e



https://www.yaklass/
https://foxford.ru/
https://chem-ege.sdamgia.ru/
https://iu.ru/video-lessons?klass
https://resh.edu.ru/
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5. ChemNet: moptaj (pyHIaMEHTATLHOT0 XMMHYECKOro oopasosanus http://www.chemnet.ru

6. AJXHUMHUK: caiit JL.FO. Annk6eposoii http://www.alhimik.ru

7. OcHOBBI XUMHH: 00pa30BaTe/IbHbII CANT 1151 HIKOJbHUKOB H CTyAeHTOB http://www.hemi.nsu.ru
8

9

Mup xumun http://chem.km.ru
Kaouner xumuu: caiit JI.B. Paxmanosoii http://www.104.webstolica.ru

10. Koatexkuus «EcTecTBeHHOHayYHbIE IKCIIEPUMEHTbD»: Xumus http://experiment.edu.ru

11. Opranuyeckas XUMHUSL: IEKTPOHHBI YUeOHUK ISt cpemaHeit IIKOJIBI
http://www.chemistry.ssu.samara.ru

12. Xumust  1jIsi  BceX: MILUIIOCTPHPOBAHHBIE MaTepHaJbl 10 0O0WIed, OopraHuyeckoii u
Heopranm4eckoi xummun http://school-sector.relarn.ru/nsm/

13. Xumus 1015 mKoJbHUKoB: caiit [imurpus Boaorosa http://chemistry.r2.ru

14. IIkoasnas xumus http://schoolchemistry.by.ru

15. DnexkTpoHHasi GubAMOTEKA MO XUMHUHM U TexHuke http://rushim.ru/books/books.htm

OobopynoBanue

tabmuna «[lepuoanueckas cucteMa XuMudeckux 3iemenTo J[.M.MenneneeBay;
tabnuia «PacTBOpUMOCTH CoJIel, OCHOBAaHUM U KUCIIOT B BOJIEY;
tabmuna «Psi cTaHgapTHBIX AMEKTPOJHBIX MOTEHIMAIOB METAILUIOBY;
tabmuma «[IpaBuia TeXHUKN 0€301TaCHOCTHY;
KoMIuIeKT Tabnun «Havana xumuny», «CTpoeHune BelecTBa. XUMHUYECcKasi CBsI3b», «PacTBOpBHI.
3JI€KTpOJII/ITI/IquKa$I JUccouranusy, «XHMHUYECKHE peakium», «Metamisy, «Hemeramibny
«XHUMHUYECKOE TPOU3BOACTBO. MeTtaimyprus», «CTpoeHre OpraHu4ecKuX BELECTB», «Peakuun
OpraHMYECKUX BeulecTB», «IIpupoHble HCTOUHUKH YIIIeBOAOPO0B. CrocoOb! X NepepaboTKU.
Oprannyeckuii cuHre3», «BblcOKOMoOneKysapHble BeuiectBa. Ilonmmeps», «benku u
HYKJIEHHOBBIE KHCIIOTBDY;
6. KapTOUKU C TECTOBBIMM 33JJaHUSMU;
7. MHCTPYKTUBHBIE KAPTOUKH ISl TAOOPATOPHBIX U MPAKTUUECKUX padoT;
8. Buneoduibmbl «llepuonnyeckuii 3akon .. MenneneeBa», «byTiaepoB U TEOpHs CTPOSHUS,
«Ctpoenue aToma», «JlucnepcHsle cucteMbl», «O01IMe CBOWCTBA PACTBOPOBY;
9. Habop aTOMOB /7151 COCTABICHUS MOJIeJIeH MOJIEKYT,
10. maGoparopHOe 00OpyIOBaHUE, BEIIECTBA M MAaTEPHAIBI COTIACHO TIEPEUYHIO JTA00PATOPHBIX,
IPaKTUYECKUX pabOT U AEMOHCTPALIMOHHBIX OIBITOB;
YuebHo-1200paTOpHOE 000PYAI0BAHHUE
1. HaGop 7151 MOI€IMPOBAHUS CTPOEHUS! OPraHUUECKUX BEIIECTB.
2. Komnexuun: «BonokHay, «KamMeHHBIN yrojab ¥ TPOIYKTHI €ro mepepadboTkuy, «Kaydayky,
«HedTp 1 BaxkHelI1e MPOAYKTHI ee epepaboTku», «IlmacTMacch.
Y4yeOHO-IpakTH4YECKOe 000pyAOBaHHE
1. Ha6op Ne 19 OC «¥YreBogopoisl
2. Habop Ne 20 OC «Kwucnopoacoaepsxaiiue opraHn4ecKie BeIecTBa
3. Habop Ne 21 OC «KucnoTel opraHu4ecKue».
4. Habop Ne 22 OC «YraeBosibl. AMUHBI».
5. HaGop nocyzs! ¥ MPUHAJICKHOCTEN I YHeHUYECKOTO SKCIIEPUMEHTA.
Texnuveckue cpeacTBa 00y4eHust

AW

IlepconanbHblil KOMIIbIOTEP. Meaua-nipoekrop. MHTEpakTUBHAS 10CKA.
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