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HHOACHUTEJBHAA 3AIIMCKA

Pabouas mporpamma 1o XMMHH Ha YPOBHE CpeHET0 00IIero oopazoBanus pa3padborana Ha ocHOBe DenepanbHOT0 3akoHa OT 29.12.2012 Ne
273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuuy, TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS (eaepaabHON 00pa30BaTEIbHOM MPOrPAMMBI
cpennero obmero oopazoBanusa(P@OIl COO), nmpeacraBineHHbIx B DeaepaibHOM ToCy1apcTBEHHOM oOpa3oBareiabHoM crangapte COO, ¢ yuérom
Konnenuun npenogaBanust yaeOHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX opranuzanusix Poccuiickoit dexepannu, peanns3yomux OCHOBHbIE
o0pa3zoBaTenbHbIC POTPaMMBI, 1 OCHOBHBIX MOJIOKeHuH «CTpareruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025 roga»
(Pacnopspxenune [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha ypoBHE YriayOJIEHHOTO M3y4YEHHS 3aHHMAaeT Ba)KHOE MECTO B CHCTEME eCTECTBEHHO-HaydyHOro oOpaszoBanus yvammuxcs 10-11
KimaccoB. M3ydeHue mpeamera, peanuzyeMoe B yCIOBUSX AupdepeHnnpoBaHHOTO, MPOGWIBHOTO OOy4YeHHs, TPU3BAHO OOECIICYHTH
0011e00pa30BaTENbHYI0 M OOIIEKYIbTYPHYIO MOATOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOAMMYIO /IS QJalTallid WX K OBICTPO MEHSIOMIMMCS
YCIOBUSIM KH3HU B COLIMYME, a TakXKe I MPOJOJKEHHS OOy4eHHs B OpraHHM3alusaxX NpodeccroHalbHOTO 00pa3oBaHMs, B KOTOPBIX XUMUS
SIBJIIETCSL OJTHOM U3 MPUOPUTETHBIX TUCIUTLINH.

B nporpamme mo XxuMuu Ha3HAUYEHHUE TpeaAMeETa «XUMUS MOTydaeT MOAPOOHYI0 HHTEPIPETAIIMIO B COOTBETCTBUU C OCHOBOIIOJIAT AIOIIIUMH
nosioxkeHussMu GI'OC COO o B3anMOOOYCIOBIIEHHOCTH II€Jied, COJlep)KaHus, pe3yJbTaToB OOydeHUs U TpeOOBaHUM K YPOBHIO IOJTOTOBKU
BBIITYCKHUKOB. CBUJIETEIHCTBOM TOMY SIBJISIFOTCS CJIEAYIOIINE BBITOIHAEMbIE IPOrPaMMOi IO XUMUHU (PYHKITUH:

e uH(pOpPMALIMOHHO-METOIMYECKas, peanu3alus KOTOpod oOecrnedyuBaeT MOJIyYeHUE NPEJICTaBICHUS O MLEeNsAX, COAEpKaHUM, OOuIeH

CTpaTeruu 00yueHUsl, BOCIIUTAHUS U Pa3BUTUS OOYYAIOLIUXCS CPEACTBAMH MpeIMEeTa, U3y4aeMOro B paMKaxX KOHKPETHOTO MPOQUIIs;

e OpraHU3allMOHHO-TUIAHUPYIOLIAs, KOTOpas MpelycMaTpUBAeT OIpe/AeseHUe: NMPUHIUIIOB CTPYKTYPUPOBAHUS U TOCIEI0BATEIbHOCTH
U3yueHHs y4eOHOro Marepuana, KOJIMYECTBEHHBIX U KaYeCTBEHHBIX €r0 XapaKTePUCTHUK; MOAX0J0B K (POPMHUPOBAHUIO COAEPKATEILHON
OCHOBBI KOHTpOJII M OLEHKH O00pa30BaTelIbHBIX JOCTH)KEHUH OO0yYaromuMxcs B paMKax HMTOTOBOM aTTecTallud B (OpMe €TUHOTrO
roCy/1IapCTBEHHOI'O AK3aMEHa M0 XUMUHU.

[Tporpamma asnst yriyOnE€HHOTO H3YUEHUS] XUMHH:

® YCTAaHABIIMBAE€T WHBAPUAHTHOE TMPEAMETHOE COJep)KaHue, o0sf3aTeabHOE [UISl HU3YYEeHHs B paMKaxX OTAENbHBIX Mpoduiei,

IpeycMaTpUBAET pacipeielieHHe U CTPYKTYPUPOBAaHUE €ro MO KjaccaM, OCHOBHBIM COJIep KaTeNIbHBIM JIMHUAM/pa3jiesaM Kypca;

e 1aéT MpUMEPHOE paclpeielieHne yueOHOro BpeMEHH, pEKOMEHIYEMOr0 JUIsl U3yUeHHs OTACIbHBIX TEM;

e [peAsiaraeT NPHUMEPHYIO TOCJIEeNI0BAaTeNIbHOCTh M3y4YeHHs Yy4eOHOro wmartepuana ¢ y4€TOM JIOTUKM TOCTPOEHMsI Kypca,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;



e aéT METOAMYECKYI0O HMHTEpIpETaluio Leleld W 3ajJad W3yuyeHHs NpeaMera Ha YriyOJEHHOM YpOBHE C Y4YETOM COBPEMEHHBIX
IIPUOPUTETOB B CHUCTEME CpEIHEro oOmiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTHKH IUIAHUPYEMBIX PE3yJlIbTaTOB OCBOCHUS
OCHOBHOH 00pa30BaTeJIbHONW MPOrpaMMbl CpelHEro oOuiero oopa3oBaHMsl (JMUYHOCTHBIX, METAPEIMETHBIX, IPEAMETHBIX), a TaKXKe C
y4€TOM OCHOBHBIX BHJIOB YUEOHO-TIO3HABATEIBHBIX ACHCTBHI 00YJaOMIErocs 0 OCBOCHUIO COACPKAHMS MPEAMETA.

[To BceM Ha3BaHHBIM MO3UIMSIM B IPOTrpaMMe MO XUMHH MPEITyCMOTPEHA NMPEEeMCTBEHHOCTh C O0YYeHHEM XMMHUHU Ha YPOBHE OCHOBHOTO
obmiero obpa3zoBaHMs. 3a MpejieinaMy YCTaHOBJIEHHOM HpoOrpaMMoil 1o XMMHHU 00s3aTesIbHOW (MHBApMAHTHON) COCTAaBIISIOILEH COAEpKaHMs
yuebHoro npeaMeTa « XMMHUs» 0CTaETCsl BO3MOXKHOCTh BbIOOpa €ro BapUaTUBHON COCTABIIAIOLIEH, KOTOpas J0JIKHA ONPEAEIAThCA B COOTBETCTBU U
C HalpaBJICHUEM KOHKPETHOTO Mpoduis 00ydeHus.

B cootBercTBuM ¢ koHuentyadbHbIMU monoxeHusMd OI'OC COO o Ha3HAaYeHWW NpenaMeToB 0a30BOT0 W YIIIyOJEHHOTO YPOBHEH B
cucreme nupdHepeHInpOBaHHOTO 00YUYEeHHs Ha YPOBHE CPEAHEro o0uiero oopa3oBaHus XMMHUs HAa YPOBHE YIiIyOJIEHHOTO U3YUYEHHUs HApaBJIeH Ha
peanu3anuio NPpeeMCTBEHHOCTH € MOCIEIYIOIUM 3TalloM HOJIY4YEeHUsI XMMUYECKOro 00pa3oBaHusl B paMKaX U3y4eHHsI CIIEIMAIbHBIX €CTECTBEHHO-
HAYYHBIX U XMUMHYECKUX TUCIHIUIMH B By3aX M OPraHHM3alHUsAX CPeIHEro mpodeccHoHaIbHOro 00pa3oBaHus. B 3Toil cBs3M M3yueHHE MpeaMera
«XUMUS» OPHEHTHPOBAHO TMPEHMYIIECTBEHHO HA PACIIUPEHUE W YIIyOJIEHHE TEOPEeTHYECKOW M IMPAKTHYECKOW ITOATOTOBKH OOYYarOMIMXCS,
BbIOpABIINX ONpeAeiEHHbIH Mpopmib 0OyyeHHs, B TOM 4YHCJIE€ C NEPCHEKTUBOW MOCIEIYIOLIEro IMOJyYEeHUs XUMHUYECKOro oOpa3oBaHUs B
opranuzanusax npogeccuoHaabHoro odpasosanus. Hapsay ¢ atum, B cBete Tpeboanuit @I'OC COO k miaHUpyeMbIM pe3yibTaTaM OCBOCHHS
(benepaibHON 00pa30BaTENBLHON MPOrPaMMBbI CpeTHEro 001Iero 00pa3oBaHus U3yUYeHUE TIpeaMeTa « XUMHUS» OPUEHTUPOBAHO TAKXKE Ha pelIeHUe
3aJlad BOCIUTAaHUS W COLMAJIBHOTO pa3BUTHUS o0Oydaromuxcs, Ha (OPMUPOBAHHWE y HHUX OOUIEHMHTEIUIEKTYalIbHBIX YMEHHH, yMEHUI
panroHanu3ay y4eOHOro Tpyaa U 0000MEHHBIX CIOCOOO0B AEITEIHOCTH, MMEIOIINX MEKIUCIUIUIMHAPHBIN, HaIIPEeIMETHBINA XapakTep.

CocTaBisoluMu IpeaMera «XUMUs» Ha YPOBHE YIIyOJIEHHOIO M3Y4EHUS SBISAIOTCS YIriayOn€HHbIE Kypchl — «OpraHuyeckas XUMUs» U
«O06masi 1 HeopraHuueckas XuMmus». llpu ompeneneHuM MOAXOAOB K OTOOPY M CTPYKTYPHOM OpraHM3allud COJIEP)KaHUS 3THUX KYypCOB B
IporpaMMe o XuMuM 3a ocHoBY IpUHATHI nooxeHust PI'OC COO o paznuuusax 6a30BOro U yriiyoJ€HHOro ypoBHEH U3ydeHUs IpeIMeTa.

OcHoBy cozepkaHusi KypcoB «OpraHuueckas Xxumus» U «OOmas ¥ HeopraHuueckasi XMMHUS» COCTABISIET COBOKYIMHOCTh MPEIMETHBIX
3HaHUM M yMEHHH, OTHOCAIMXCS K 0a30BOMY YPOBHIO M3yuUeHHs MpeAMeTa. JTa cucTeMa 3HAHHWM IMOJydaeT OIpeaesiEHHOE TEeOopeTHdYecKoe
JIOTIOJIHEHUE, TTO3BOJIAIONIEE OCOBHAHHO OCBOUTH CYIIECTBEHHO O0NbIINK 00BEM (hakTONOrHYeckoro Marepuana. Tak, Ha yriiyOJ€HHOM YpPOBHE
U3Y4YEeHUs TpeaMera obecreyeHa BO3MOXKHOCTh 3HAUUTEIBHOIO YBENUWYEHHs O0BbEMaA 3HAHMM O XMUMHUYECKHMX 3JEMEHTaX M CBOMCTBaxX HX
COEJIMHEHUIl Ha OCHOBE PACIIMPEHUs U YIIyOJIeHUS MPEICTABICHUN O CTPOSHUH BEIECTBA, XUMHUECKONW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHHS
peaxkuuii, pacCMaTpUBAaEMBbIX C TOUYKH 3PEHUS XUMUYECKOW KMHETUKHM U TEpMOJIMHAMUKHU. VM3yuenue nepuoamdeckoro 3akoHa u [lepuoanyeckoit
CUCTEMbI XMMHUYECKUX 3JIEMEHTOB 0a3UpyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJCTABIEHUSAX O CTPOEHUHU aToMa. XMMHYECKasl CBSI3b
OOBSCHSIETCSI C TOYKHM 3pPEHHS] SHEPreTHUECKUX WM3MEHEHUH Npu e€ oO0pa30BaHUU W pa3pyLICHHH, a TaKXKe C TOYKH 3PEHHUS MEXaHM3MOB €&
oOpa3zoBaHus. V3ydeHue TUIOB peakiyil JOMoNHsAeTCs] (GOPMHPOBAHHUEM NPEACTABICHUNH 00 3IEKTPOXUMHYECKUX IPOLECCaX U AIEKTPOJIH3e



pacIIaBoB U pacTBOPOB BeLIECTB. B Kypce opraHnyeckoil XMMUU MPU PACCMOTPEHUH PEaKIIMOHHONW ClIOCOOHOCTH COEAMHEHUH yaensiercs ocoboe
BHUMaHHE BOMPOCaM 00 MEKTPOHHBIX 3 (eKTax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHA.

Ocoboe 3HaueHHE UMEET TO, YTO Ha COJEp)KaHHE KypCOB XMMHHU YrIyOIEHHOTO YPOBHS M3YYEHUS JUIS KJIACCOB OIMPEACIIEHHOTO TPOQHIIs
(rmaBHBIM 00pa30M Ha MX CTPYKTYPY M XapakTep JIOMOJIHEHHH K 0011el cucreMe npeAMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIE IIPEIMETHI.
Tak, HampuMep, B cCOAEp)KaHUM MpeAMeTa AJs KIacCOB XUMHUKO-(PHU3UYECKOro npoduis OosblIoe 3HaYeHUue OyAyT MMETh 3JIEMEHThl y4eOHOro
Matepuaia no oomei xumun. [Ipu u3ydeHun npeaMera B JaHHOM Cliydae akIeHT OyAeT clellaH Ha OOIIHOCTh METOAOB MO3HAHUs, OOIIHOCTH
3aKOHOB M TEOpUH B XUMHUHM M B (U3UKE: aTOMHO-MOJIEKYJSIpHAs TEOpHsl (MOJIEKYJsipHAs TEOpHs B (U3UKE), 3aKOHBI COXPAHEHUS MacChl M
SHEPIruH, 3aKOHBI TEPMOJANHAMUKH, IEKTPOJIN3A, IPEACTABICHUS O CTPOCHUU BELIECTB U APYTOE.

B 1o ke Bpems B coaep)kaHUM HpeAMeTa I KJIACCOB XMUMHKO-OMOJIOTHYecKoro mnpoduis OoNbIIMN yIenbHbIM Bec OyneT UMETh
opraHuyeckas xumus. B 3Tom ciyyae mpenocTaBisieTcsi BO3MOXKHOCTb JUIsl Oosiee 0OCTOSITEILHOTO PAacCMOTPEHMSI XMMUYECKOW OpraHU3aluu
KJICTKH KaK OMOJIOTHYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MMPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTHI, KaK JIUMHbI, OCIIKH, YTICBOIbI,
HYKJIEMHOBBIE KUCJIOTBI U Apyrue. [Ipu 3ToM 3HaHus 0 cocTaBe U CBOMCTBAaX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEUIECTB CIIy’KaT
OCHOBOMH JIJIsl U3Y4EHUS CYIIHOCTHU MPOLECCOB (DOTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B nnane QopmupoBaHUS OCHOB HAy4HOIO MHUPOBO33PEHHUS, OCBOEHHUS OOIIEHAayYHBIX METOJOB IO3HAHUS U OIbITa MPAKTUYECKOIO
MIPUMEHEHUsI HAYYHbIX 3HAHUM H3ydyeHHUE IpeaMmeTa «XUMHUs» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3SX C Y4€OHBIMU
npeaMeTaMu, BXOASIIMMH B COCTaB MpeaMeTHbIX obnactell «EcTecTBeHHO-Hay4yHble IpeaMeThl», «Martematnka u nHpopmatuka» u «Pycckuii
A3BIK U JIUTEPATypay.

[Tpu n3yueHun yuebHOTo npenMeTa « XMMHUs» Ha YriyOJIEHHOM YpOBHE TakXKe, KaKk Ha yPOBHE OCHOBHOTO M CpeJHero oouiero o0pa3oBaHus
(Ha 0a3oBOM ypOBHE), 3a/ayeil MEepBOCTENEHHONM 3HAYUMOCTU ABIAETCS (HOPMHpPOBAHHE OCHOB HAyKM XHMHHU Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, TPAKTUUECKOHN JAESITEIbHOCTH YEJIOBEKa U OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemienue 3Toi 3agaun Ha yriry0JI€HHOM
YPOBHE U3y4€HUS NIPEeAMETA MPEATIOIAracT pealn3aluio TaKuX LeIeH, Kak:

e (opmupoBaHUE MpEACTaBICHUI: 0 MaTEpUaIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUM MPHUPOJIbI, O MECTE
XMMHUU B CUCTEME €CTECTBEHHBIX HayK M €€ BeIyllei posin B 00ecrieueHu! yCTOWYMBOTO Pa3BUTHSI YEIOBEUECTBA: B PELICHUU MTPOOIeM
9KOJIOTMUYECKOM, SHEPreTUUECKON 1 MUIIEBON O€30MMaCHOCTH, B Pa3BUTUH MEAMIIMHBI, CO3/IaHUU HOBBIX MAaTE€PHAJIOB, HOBBIX HCTOUHUKOB
SHEPruH, B 00ECIEUEHUHU PAlMOHAIBLHOTO MPUPOJIONOIb30BaHuUs, B (POPMUPOBAHUN MHPOBO33PEHUS U OOIIEH KYJIbTYphbl YelloBeKa, a
TaKXe IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefie;

® OCBOCHME CHCTEMbI 3HAHUH, JIEKAIINX B OCHOBE XMMHUECKOMN COCTaBJISIONIEH eCTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTaIbHBIX
MOHATHUM, 3aKOHOB U TEOPUM XMMHH, COBPEMEHHBIX IPEACTABICHUI O CTPOCHHMHM BEIIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HaJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX U KMHETHUECKUX 3aKOHOMEPHOCTSAX MPOTEKaHUSI XMMUYECKUX pEaKLui, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 0OIMX HayUYHBIX MPUHIIUIIAX XUMUYECKOTO MPOU3BO/ICTBA;



¢dopmupoBaHre y OOydYaIOIIMXCS OCO3HAHHOTO IMOHMMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKMX 3HAHMHA Ui OOBSCHEHHUS
KJIFOUEBBIX UJEH U mpoOsieM COBPEMEHHON XUMHH, JUIsl OOBSICHEHHUS U MPOrHO3UPOBAHMS SIBJICHHM, UMEIOIINX €CTECTBEHHO-HAYYHYIO
MPUPOAY; TPAMOTHOTO pEIIeHUs MPOOJIeM, CBA3AHHBIX C XMMHEH, IPOrHO3UPOBAHMS, aHAIM3a U OLCHKU C MO3ULUN 3KOJIOTHYECKOM
0€30MaCHOCTH TOCTEICTBUI OBITOBOW M MPOU3BOJCTBEHHOW JIESTEIBHOCTH YEJOBEKA, CBA3AHHOW C XMMHUYECKUM MPOH3BOJICTBOM,
UCIOJIB30BAHUEM U NIEPEPaOOTKOM BEUIECTB;

yriIyOJeHue MpeICcTaBIeHU O HAay4YHBIX METOJaX IMO3HAHHS, HEOOXOAMMBIX Ui MPHOOPETEHUS YMEHUN OpPUEHTHPOBATHCS B MHPE
BELIECTB U OOBACHEHUSI XMMHUUECKUX SIBJICHUH, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON JEATEIBHOCTH U IOBCEIHEBHOM JKU3HU.

B nmane peanr3anuu ne€pBOOYCPECAHBIX BOCIIMTATCIBHBIX U Pa3BUBAIOIIUX (bYHKHI/Iﬁ I_[eJ'IOCTHOI‘/'I CHUCTEMBI CPCIHETO 0611161"0 O6p&30BaHI/I5[ IIpu
HU3YUYCHUU IIPEAMCTA «XHUMHUS» Ha YFJ'IY6J'IéHHOM YPOBHE OCO6y1-O AKTYaJIbHOCTDb an/Io6peTa}0T TaKuC I CJIM U 3aJa4M, KaK:

BOCIUTaHHE YOEXKIEHHOCTH B INO3HABAEMOCTH SIBJICHUN HPUPOAbI, YBAXEHUS K IMPOLIECCY TBOPUECTBA B OOJIACTH TEOPETHUECKUX U
MPUKIIQJIHBIX UCCIEIOBAaHUN B XUMUH, (POPMUPOBAHNE MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
pa3BUTHE MOTHBAlMM K OOyYEHHMIO M IO3HAHUIO, CIHOCOOHOCTEH K CaMOKOHTPOJI M CaMOBOCHMTAHUIO Ha OCHOBE YCBOEHHS
00IIeUeNIOBEYECKUX [ICHHOCTEH;

pa3BUTHE I103HABATENbHBIX HHTEPECOB, WMHTEIUIEKTYyaJbHBIX M TBOPUECKUX CHOCOOHOCTeHl oOydarommxcsi, (opMupoBaHHEe y HHUX
CO3HATEIIFHOTO OTHOIIEHHWS K CaMOOOpa30BaHUIO M HENPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBUIO YCHEIIHOW NpOQecCHOHATBHOH U
OOIIECTBEHHOM /1€ATEIbHOCTH, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3JI0POBbIO U MOTPEOHOCTH B 3/J0POBOM 00pa3e KU3HU;
(¢bopMHpOBaHHE YMEHUN M HABBIKOB Pa3yMHOTO MPHUPOJIONOIL30BAaHUS, Pa3BUTHE SKOJOTMYECKOW KYJIbTYpbl, IPUOOPETEHUE OIbITa
OO0I1IECTBEHHO-TIOJIE3HOM 9KOJIOTHYECKOH e TETbHOCTH.

O6mee YHUCJIO YaCOB, MPEAYCMOTPCHHBIX U U3YUCHUA XUMUU Ha er'Iy6J'IeHHOM YPOBHE CPECAHETO 061_1_[61"0 O6pa3OBaHI/IH, cocrasiuseT 204

yacoB: B 10 kiacce — 102 yaca (3 yaca B Hezeno), B 11 kmacce — 102 yaca (3 gaca B HEeINO).

Pabouas nporpamma 1o IMnpeamMeTy «XHUMHSI» COCTaBJIE€HA C OHOpOfI Ha HOCJICBBIC NMPHUOPUTETHI BOCIUTAHUA, C YUCTOM q)HHaHCOBOﬁ u

(GYHKIIMOHAJIBHOW IPAaMOTHOCTH, @ TAK)XKE C YUETOM METOJMYECKUX PEKOMEHIalluil 110 U3YyUYEHHIO TOCYJapCTBEHHON CUMBOJIMKH. B TemaTtnyeckom
TUTAHUPOBAHUH MTPETYCMOTPEHBI Yachl Ha IPO(GOPHEHTAIMIO U OPTaHU3AINIO IPOEKTHON JAEATEIbHOCTH 00yHarOIUXCs.



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMMUsA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOi XUMHUH.

[IpenmMer 1 3HaU€HHE OPraHUYECKON XUMUH, IPEACTABIEHUE O MHOTOOOPAa3uu OPTraHUYECKUX COEIUHEHUM.

DJEeKTPOHHOE CTPOCHHUE aTOMA YIJIepOa: OCHOBHOE U BO30YXJIEHHOE COCTOAHUS. BaleHTHbIE BO3MOXKHOCTH aTOMa yriiepoAa. XUMHUEcKas
CBSI3b B OPraHUYECKHUX COEIMHEHMAX. Tumbl ruOpuau3aliMd aTOMHBIX opOuTasell yriepoga. MexaHU3Mbl 0Opa30BaHUS KOBAJICHTHOW CBSI3H
(OOMEHHBI M JOHOPHO-aKUENTOPHBINM). TUIbl MEpeKpbIBaHUS aTOMHBIX OpOuTaneil, 6- u m-cBs3u. OnuHapHas, ABOWHAs U TPOWHAas CBA3b.
Cnoco0sI pa3pbiBa CBsI3€H B MOJIEKYyJIaX OpraHn4ecKux BemiecTs. [IoHATHE 0 CBOOOAHOM paauKaie, HyKjieo(huie u JIeKTpodue.

Teopus crpoenust oprannyeckux coennHeHuii A.M. byriepoBa U COBpEMEHHBIE IIPEICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOpUN
CTPOEHUSI OpPraHUYECKUX COECIUHEHUN. MoleKynsipHble U CTPYKTYpHble (popMyibl. CTpyKTypHbIE (OPMYIbI pa3iMyYHBIX BUJOB: pa3BEpHYyTasd,
cokpaméHHas, ckenerHas. Mzomepus. Buasl n3omepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS. DIEKTPOHHBIE A((EKTHI B MOJEKYJIaX OPraHMYECKUX
COeMHEHUH (MHIYKTHBHBIN U ME30MEPHBI () (HEKThI).

[IpencraBnenue o kinaccudukanuum opraHuyeckux peuiect. [lonsaTtue o ¢yHkuoHanbHON rpynne. ['omonorus. ['omonoruyeckue psijbl.
Cucrtematnueckas HOMeHK1atypa opraunyeckux coeaunenuit (IUPAC) u TpuBuanbHble Ha3BaHUSI OTJENIbHBIX MPEICTaBUTENCH.

OcobeHHOoCTH U KilaccU(UKaLns OpraHudecKux peakuuid. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU B OPraHUYECKON XUMHH.

DKClepUMEHTAJIbHBIE METOAbl H3Y4YEHMsI BEIIECTB W HX NPEBpAIICHMUN: O3HAKOMJIEHHME C O0pa3llaMM OpPraHWYeCKUX BEIEeCTB U
MaTepuajaMi Ha MX OCHOBE, ONBITHI IO MPEBPAIllEHUI0 OPraHMYEeCKHX BEIECTB INpPH HarpeBaHUM (IJIaBJ€HHE, OOYIJIMBaHUWE U TOpPEHHE),
KOHCTPYMPOBAaHUE MOJEINIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yriaesoaopoaslt.

Anxanbl. ['oMonornueckuid psja ajnkaHoB, oOmias ¢opMylsia, HOMEHKIIaTypa U HU30MepHsl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYIT alIKaHOB, SP°-THOPH/IN3AIMS ATOMHEIX OPOUTATIEH Yriepona, o-CBs3b. DH3MUecKre CBOCTBA ATKAHOB.

XHWMHYECKHE CBOMCTBA QJIKAHOB: PEAKIMM 3aMEIICHUS, WU30MEPHU3aLUH, JECTHAPUPOBAHUS, LUKIN3ALNU, TUPOJIN3a, KPEKUHIA, TOPEHUs.
IIpencraBiaeHne o MEXaHU3ME PEAKLUI PaJUKAIbHOIO 3aMELICHUS.

Haxoxnaenue B mpupoje. CriocoObl MoydyeHus: U IpUMEHEHHE aJTKaHOB.

Huknoankansl. OOmas gopmyna, HOMEHKIaTypa U u3omepusi. OCOOEHHOCTH CTPOEHMSI U XMMHUYECKHUX CBOMCTB MajbIX (LIMKJIOMpPOIaH,
UKJI00YTaH) U OOBIUHBIX (LIUKJIONEHTaH, IUKIOTeKCaH) UKI0aTKaHOB. CriocoObl MOMyYeHHs U MPUMEHEHHUE IUKII0AIKAHOB.



Ankenbl. ['oMollOrMYecKuil psii ankeHoB, oOmas ¢opMyrna, HOMEHKIATypa. ODJEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJI
AJIKCHOB, SP>-THOPHIN3ALHST ATOMHBIX OPOUTANEH Yriieposa, o- U T-cBsi3i. CTPYKTYPHAS 1 TeoMeTprdecKast (Iuc-TpaHc-) u3oMepust. DH3ndyeckue
CBOWCTBA QJIKEHOB. XMUMWYECKUE CBOMCTBA: PEAKLMU NPHUCOCAMHEHHUs, 3aMEIICHUS B O-TIOJIOKEHUE NPHU JBOWMHOW CBS3H, MOJUMEPHU3ALMNU U
okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiuu Ha TBOIHYIO CBs3b. CrIOCOOBI OMYyYEHHUS U IPUMEHEHHE aJIKEHOB.

Aunkaauensl. Knaccubukanus ankaganeHoB (COMPsHKEHHBIC, N30JUPOBAHHbBIC, KyMYauposanvie). OCOOCHHOCTH AJIEKTPOHHOI'O CTPOCHHUS H
XUMHUYECKHX CBOHCTB CONpPSDKEHHBIX HEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusamusi conpspk€HHBIX TUeHOB. CrocoObl MOMy4EHUS H
IIPUMEHEHHE AJIKAANEHOB.

Anxunbl. ['oMonornueckuii psii ankuHOB, o0mias (GopMmysa, HOMEHKJIATypa U U30MepUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT alKUHOB, SP-TUOpUIM3alusi aTOMHBIX opOuTanei yriepona. du3nyeckue CBOWCTBA AIKMHOB. XHMMHUYECKHME CBOMCTBA: peakKlUu
MPUCOEANHEHUS, IUMEpU3alMM M TpUMEpHU3aluu, OKHUcieHus. KucioTHble CBOMCTBa alKMHOB, HMEIOLIUMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIE peakiiy Ha TPOHHYIO CBsI3b. CIIOCOOBI OyUEHUS! U IPUMEHEHHUE aJIKUHOB.

Apomarnyeckue yrieBoAoposl (apeHsl). ['omonorudeckuii psia apeHoB, obmias ¢opMynia, HOMEHKIATypa U M30Mepus. DNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYINbl OeH3ona. duznueckue CBOWCTBA apeHOB. XMMHUUYECKHUE CBOMCTBA OEH30JIa U €ro TOMOJIOTOB: peaKluu
3aMeIIeHus] B OCH30JIbHOM KOJIBIIE M YIJIEBOJIOPOJIHOM PaJHKalle, PEaKIUU MPHCOSINHEHNS, OKUCIEHUEe ToMosoroB Oen3ona. IlpeacraBienne 06
OpPUEHTHUPYIOIIEM JIEHCTBUU 3aMECTUTENIEH B OEH30JIbHOM KOJIbLIE HA IPUMEPE AJTKUIIbHBIX PaJUKalIOB, KAPOOKCUIbHOW, THAPOKCUIIBHON, aMUHO-
U HUTPOTPYMIbI, aTOMOB TanoreHoB. OCOOEHHOCTH XHUMHMYECKHX CBOMCTB crupona. [lonmumepusanus crupona. CrnocoObl MOTy4eHUs WU
IIPUMEHEHHUE apOMATHYECKUX YIJIEBOJOPOJIOB.

ITpuponnsiit ra3. [lonytHsle HedTsAHBIE Ta3bl. HegTh u €€ npoucxoxaenue. KameHHbIN yroiab U MpoAyKThl ero nepepadotku. CrocoObl
nepepaboTku He(TU: MEeperoHkKa, KPEeKUHI (TEpMHUYECKUM, KaTaluThyeckuil), pudopMuHr, nuponus. I[Ipogykrsl nepepa®oTku HedTH, HX
IIPUMEHEHUE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOECHHUE TaJIOTCHIIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuuy 3aMmelieHus rajoreHa Ha TUAPOKCOTPYIIy, HHUTPOTPYHIY,
LHUaHOTpynny, amuHorpynmy. JleficTBUe Ha TrajoreHNnpou3BOAHBIE BOJAHOIO M CIUPTOBOTO pacTBopa Iménouyu. BsaumoneiictBue
JIUTaJoreHalIkaHOB C MarHueM U LMHKOM. [IoHSATHE O MeTayuIoOpraHuYecKuX CcoeluHeHusX. lcnonap3oBaHue TralloreHIpOr3BOIHBIX
YTJIEBOIOPO/IOB B OBITY, TEXHUKE U ITPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKcIepUMEeHTaIbHbIE METO/Ibl U3YUSHHSI BEIIECTB M UX MPEBpAIllCHUi: u3yueHne (pU3NUecKuX CBOMCTB YIIIEBOJOPOJIOB (PacCTBOPUMOCTD),
KaueCTBEHHBIX peakUUi YIJIEBOJOPOJIOB pazIUYHbIX KilaccoB (oOecrBeynBaHUME OPOMHOI MM MOAHOW BOJBI, pacTBOpa NepMaHraHaTa Kalus,
B3aMMOJICHCTBHE allETHJICHa C aMMHAYHBIM PAacTBOPOM okcuza cepedpa(l)), kauecTBeHHOE OOHApYKEHHUE YIIIepoaa U BOAOPO/Ia B OPraHUIECKUX
BEIIECTBAX, IMOJIyueHHE 3TUJICHa M HM3y4YEHHE €ro CBOMCTB, O3HaKomiieHHe C Koyuiekiusmu «HedTs» n «Yromp», ¢ obpasuaMu Iactmace,
Kay4yKOB U PE€3HHbI, MOJEINPOBAHUE MOJIEKYJI YIJIEBOJAOPOJOB U IaJIOT€HIIPONU3BOIHBIX YIJIE€BOJOPOIOB.



Kucaopoacoaepxaiye opraHn4yecKie CoeIHHeHU .

[IpenensHble oqHOATOMHBIE CUPTHL. CTpoeHHE MOJIeKyN (Ha mpUMepe MeTaHojla M dTaHona). ['omonoruueckuil psa, oOmas dopmyna,
n30Mepus, HOMEHKJIaTtypa W kiaccuuxanus. Puzndeckue CBONCTBA NPEACTbHBIX OJHOATOMHBIX CHUPTOB. BOMOpOIHBIE CBA3M MEXIY
MOJIEKYJIAMHM CIIMPTOB. XUMHYECKHE CBOMCTBA: PEAKLMM 3aMELICHMs, IErMApaTalliy, OKHUCICHMs, B3aUMOACUCTBHE C OPraHUYECKUMHU U
HEOpPraHWYECKUMHU KucioTamu. KauecTBeHHas peakuus Ha OJZHOATOMHBIE CIUPTHI. JIeHCTBHE 3TaHOJIAa M METAaHOJA HA OPraHM3M 4YeEJIOBEKa.
CriocoObI osTy4yeHHs 1 IPUMEHEHUE OHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upbl, HOMeHKIaTypa 1 u3oMepus. OcoOeHHOCTH PU3MUECKUX M XUMHUECKUX CBOWCTB.

MHOroaTtoMHele CIIUPTHI — ATWJICHITIMKOIb U IHLIEepuH. PU3HYECKHEe U XUMUYECKUE CBOMCTBA: PEAaKLUU 3aMEILIEHUs, B3AUMOACUCTBHE C
OpPraHMYECKUMHU M HEOPraHMYECKUMH KHCIOTaMH, KaueCTBEHHAs PEaklMs Ha MHOIOAaTOMHbIE cIUPTHI. [IpencraBieHue o MexaHU3Me peakLui
HyKJeo(uiapHOTO 3amenenus. JlelicTBre Ha opranu3M yenoBeka. CriocoObl MOy4eHUs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIBI, B3aMMHOE BIIMSHUE THAPOKCOTPYIIBI U OSH30JIbHOTO sinpa. Pusnueckue cBorCcTBa ¢erona. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB (eHona. KauecTBeHHble peakiuu Ha ¢eHon. TokcuuHocTh (enona. CriocoObl MOIydeHUs U NpUMEHeHue (eHoa.
®denonpopManbIeTUAHAS CMOJIA.

KapOonunpHbIE COEAMHEHUS — alTbACTHIBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHMIBHOM Tpynnbl. ['oMonoruyeckue psapl anbIeruaoB
1 KETOHOB, o0mmIas Gopmysa, U30MepHs ¥ HOMEHKIaTypa. OU3NYecKue CBOWCTBA aJIbJICTHIOB M KETOHOB. XMMHYECKHE CBOMCTBA albICTHUIOB U
KETOHOB: peakiuu npucoequHeHus. OKHCIeHHE albJeTH/I0B, KauyeCTBEHHbIE peakluu Ha anpaerujibl. CrocoObl MOMyyeHHs W NPUMEHEHUe
QJIBJIETUJIOB U KETOHOB.

O/HOOCHOBHBIE MpeeNbHbIe KapOOHOBBIE KUCIOTh. OCOOEHHOCTH CTPOEHUS MOJIEKYJ KapOOHOBBIX KHUCIOT. Mi30Mepusi 1 HOMEHKJIATypa.
@du3nyecknue CBONCTBA OJHOOCHOBHBIX IPEJENbHBIX KApOOHOBBIX KHUCIOT. BOMoponHbIE CBS3UM MEXAY MOJEKYJIaMHU KapOOHOBBIX KHCIIOT.
XUMUYeCKHe CBOWCTBA: KMCIOTHBIE CBOWCTBA, PEAKIIMs 3TepUPHUKALINH, PEAKLIUU C YIaCTUEM YTJIIEeBOIOPOAHOrO paarkaina. OcCoOOEHHOCTH CBOWCTB
MYypaBbUHOM KUCIOTHL. [IOHATHE O MPOM3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢pupax. MHorooopasue kapOOHOBBIX KHCIOT. OcOOEHHOCTH
CBOWCTB HETIPEJIEIbHBIX U ApOMAaTHUECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BbICIINX
KapOOHOBBIX KHCIIOT: CT€apHUHOBAasl, MAJbMUTUHOBAs, OJEUHOBAs, JUHONEBAA, NUHONEH08as KUCIOThl. CrnocoObl MOJyYyeHUs U NPUMEHEHHE
KapOOHOBBIX KHCIOT.

Croxuble 3¢upsl. 'omonornyeckuii psa, odmas popmyiia, H3oMepHst 1 HOMeHKiIaTypa. Pu3ndeckue u XMMUYEeCKHe CBOMCTBA: THIPOIN3 B
KHUCJION U IIEJIOYHOM CpeE.

Kupsl. Ctpoenue, Gpusndeckre U XMMUYECKHE CBOMCTBA >KUPOB: THJIPOJIN3 B KUCIOW U IIeN0uHOM cpene. OcoOeHHOCTH CBOMCTB >KHUPOB,
COJIeprKaIIMX OCTaTKH HEMPeIeIbHBIX JKUPHBIX KUCIOT. JKupsl B mpupo/ie.

MBpu1a Kak coii BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHE.



OO6mrast xapakTepucTuka yriaeBoaoB. Kiaccudukarus yriaeBogoB (MOHO-, MU- W TOJMcaxapuabl). MoHOcaxapuabl: TIIIOK03a, (pPYyKTO3a,
rajakTosa, pubo3a, ne3okcupubdosa. duznyeckue cBoiicTBa U HaxXoXxaeHHUE B npupojie. PoTocuHTe3. XUMHUECKUE CBOHCTBA TITFOKO3BI: PEAKIINH C
y4aCTHEM CIHPTOBBIX W aibJACTHIHOW TpPYHIN, CIUPTOBOE M MOJOYHOKHCIOe OpokeHue. [IpuMeHeHHWe TIIOKO3bl, €€ 3HAueHHE B
KHU3HEIEATeIbHOCTU opranu3ma. Jlucaxapuabpl: caxaposa, MaibTO3a U JIakTo3a. BoccTaHaBnuBarolue U HEBOCCTAHABIMBAIOIINE JHCAXapPUIBL.
I'unponuz nucaxapunos. Haxoxnenue B npupoje u npumeHenue. [lonucaxapuapl: Kpaxmai, TIIMKOTeH U 1euitono3a. CTpoeHrne MakpoOMOJIEKYIT
KpaxMasa, TJIMKOTeHa U 1eJUTI0J103bl. Du3ndecKkrue CBOWCTBA Kpaxmaia U HEeJITI0I03bl. XMMUYECKHE CBOMCTBA KpaxMalia: THIAPOJIN3, KAUeCTBEHHAs
peaknus ¢ MoAoM. XMMHUYECKHE CBOMCTBA LIEJUTIONO3bI: TUAPONIU3, MoJydyeHue 3(upoB HeIrono3bl. [loHaTHEe 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METOJbl M3yYEHHUS BELIECTB W WX MPEBPALICHHUI: PaCTBOPUMOCTH Pa3jIMYHBIX CIIHUPTOB B BOJE, B3aMMOJEUCTBUE
ATAaHOJIAa C HATPUEM, OKHCIICHHUE STHIIOBOTO CIHPTA B JIbJIETH]] HA PACKAJIEHHOW METHON MPOBOJIOKE, OKUCICHHE STHIOBOTO CITUPTA JUXPOMATOM
Kajaust (BO3MOXKHO HCIIOJIb30BAaHME BHCOMATEPHATIOB), KAUECTBEHHBIC DPEAKIMKM Ha albJIeruibl (C THAPOKCHAOM auammuHcepedpa(l) u
ruapokcuaom Meau(ll)), peaknus rmunepuna ¢ rugpokcunom meau(ll), xumudeckue cBolicTBa pacTBOpa YKCYCHOM KHCIIOTBHI, B3aMMOJICHCTBHE
pactBopa riroko3bl ¢ ruapokcuaom meau(ll), B3anMopelicTBue kpaxmana ¢ HOAOM, PElIeHHE SKCIEPUMEHTAIbHBIX 33/1a4 Mo TemMaMm «CHUpTHI U
benons, «KapboHoBbie KUCTOTHL. CII0XKHBIE A(PUPBD».

A3oTcoepikanme oprannyeckue coeMHeHus .

AMUHBI — OpraHu4ecke Mpou3BoHbIe amMmmuaka. Kiaccudukanus aMuHOB: anudaTHuecKue U apoMaTH4YeCcKue; MepBUYHbIC, BTOPUYHBIC U
TpetuuHble. CTpoeHre MoJIeKyll, o0mas ¢opmyia, U30Mepusi, HOMEHKIAaTypa U (pU3HuecKue CBOMCTBA. XUMHUECKOE CBOMCTBa anudaTHuecKux
aMMHOB: OCHOBHBIE CBOMCTBA, aJIKWJIMPOBAaHUE, B3aUMO/ICHICTBHE IEPBUYHBIX aMUHOB C a30THCTON KUCIOTON. COMMM alKMIIaMMOHMSL.

AHWINH — NIPEICTaBUTENIb aMHHOB apoMaTtudeckoro psga. CTpoeHue aHWwIMHA. B3auMHOe BIMSHUE TPYII aTOMOB B MOJIEKYJIE aHUJIMHA.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIe peakny Ha aHWIMH. CIIocOOBI TIOTYYEHHUs ¥ IPIMEHEHHE anr(paTHIecKuXx aMUHOB.
[TonyyeHue aHMIMHA U3 HUTPOOEH30IA.

AmuHokHcaoTel. Homenknatypa u uzomepus. OTAenbHbIE NPEIACTABUTENN O-aMUHOKHUCIOT: TJIMIUH, ajaHuH. PHU3MUecKue CBONCTBA
AMHHOKHUCIIOT. XHUMHUYECKHE CBOWCTBA aMHHOKHCIIOT KaK aM(OTEPHBIX OPraHMYECKHX COCIWHEHHH, PeaKiys MOJMKOHICHCAINH, 00pa3oBaHHe
NEeNTHIHOHN CBsI3U. bronornveckoe 3HaueHHEe aMHHOKUCIIOT. CHHTE3 M THIPOJIN3 TIETTHIOB.

benku kak npupoansie noiauMepsl. [lepBuyHas, BTOpUYHAs M TPETHYHAs CTPYKTypa OeIKOB. XMMHUECKHE CBOWCTBA OENKOB: THAPOJIH3,
JIeHaTypalus, KaYeCTBEHHbIC PEAKIINH Ha OCIIKH.

DKcIepUMEeHTaTbHBIE METOIBI H3YYCHUS BEIIECTB M UX TMPEBPAICHUN: PaCTBOPEHHE OEITKOB B BOJIE, IEHATYpAIlHsl OSIKOB ITPH HAarPEBaHHH,
[[BETHBIE PEaKIIMU Ha OCNIKH, PeIIeHHEe HKCIIEPUMEHTAIBHBIX 3314 10 TeMaM «A30TcoeprKallie OpraHndecKie coennHeHns» 1 «Pacmo3HaBanme
OpPTaHUYECKUX COeTUHEHUI.

BbicokoMosIeKyIsIpPHbIE COeIMHEHM.



OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHUN: MOHOMED, IOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPU3ALNH,
cpenHss MoJieKysgpHas Mmacca. OCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUHN — OJMMEPU3ALUs U ITOJIMKOHIEHCALINS.

[Tonumepnsle Marepuanbl. llmactmaccsl (MONMMATUIIEH, NOJUIPONWIEH, IOJUBUHUIXJIOPU, IOJUCTHUPOJ, IOIMMETUIMETAKPUIIAT,
NOJMKapOOHATHI, MOJIMATUIICHTEpedTanar). Y THIIM3alus U nepepadoTKa IIacTHKa.

OnacToMepbl: HATypaJIbHbIM KayuyK, CHHTETHUYECKHE KayuyyKH (OyTaIueHOBBIN, XJIOPOIPEHOBBIHN, H30IPEHOBBIN) U CUIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHble (XJIOIOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO03a, allETATHOE BOJOKHO), CAHTETUUECKHE (KAIIPOH U JIAaBCaH).

[Tomumeps! ciennanbHOTO Ha3HAYeHUs (Te(II0H, KeBJap, 3JIEKTPONPOBOASAIINE TOJTUMEPHI, OHopa3iaraeMble MOJIUMEPHI).

OKCIIepUMEHTAIbHBIE METO/Abl M3YyYeHMsI BEIECTB M MX IPEBpAIICHUI: O3HAKOMIIEHHME C 0Opa3liaMu MPUPOJHBIX M HMCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB, PELIEHUE dKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Pacro3HaBaHue I1acTMace U BOJOKOH.

Pacy€rnble 3anaun.

Haxoxxnenne MoONeKymnsapHOW (GOpPMYIIbI OPraHUYEeCKOTO COCOMHEHHS 10 MAacCCOBBIM JOJSM DJIEMEHTOB, BXOISIIUX B €ro COCTaB,
HaXO0XXJICHUE MOJIEKYJIIPHON (hOpMYJIbl OPraHMUECKOro COeAUHEHUs o Macce (00bEMY) MPOJYKTOB CrOpaHus, O KOJUYECTBY BellecTBa (Macce,
00bEMY) NPOAYKTOB pPEAKLUU W/MIM HCXOJIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYPHOH (POpPMYJbI OPraHMYECKOTrO BELIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOMCTB MJIM CIIOCOOOB MOIYYEHHUS, OIPECIICHNE O BBIX0JA IPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOYXKHOTO.

MexnpenMeTHbIe CBS3H.

Peannzanus MeXIpeIMETHBIX CBS3eH NpU U3yYEeHUH OpraHnYecKoi XuMuM B 10 Ki1acce ocyliecTBIseTCs Yepe3 UCTIOIb30BaHUE KaK O0IINX
€CTECTBEHHO-HAYYHBIX ITOHATHH, TaK U IOHATUMN, IPUHATHIX B OTJAEJIBHBIX IIPEIMETaX €CTECTBEHHO-HAyYHOI'O IUKIIA.

OOue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: SBJICHME, HAy4yHbI (akT, TUIOTE3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiaccH(UKalus,
Ha0Jt0/IeHne, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIb, MOJIEJINPOBAHHUE.

®dusuka: Marepusi, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOJIEKYJla, IHEPreTUYECKUH YypOBEHb, BEIECTBO, TENO, O0BEM, arperaTHoe
COCTOSIHUE BEIeCTBA, (PU3NUECKUE BEIMUUHBI, €IMHUIIBI H3MEPEHHsI, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHusM, 3KocucTema, 6uocdepa, MeTaboIM3M, HACIEICTBEHHOCTb, aBTOTPO(HBIN M reTepoTpO(HBIN TUIT MUTAHMS,
OposkeHune, POTOCUHTE3, JbIXaHUE, OCJKH, YTIIEBOIbI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMble, TOILTUBO.

TexHosoryA: NUIEBBIE MPOIYKTHI, OCHOBBI PAllMOHAILHOIO MMUTAHUS, MOIOIIAE CPEJICTBA, MAaTEpUAIbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKAS XUMMUSA



Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX sjep. XUMHUYecKUd sieMeHT. M3otombel. CTpoeHHe >IEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA.
DHepreTHYecKue YPOBHU U MOIYpPOBHH. ATOMHBIE opOuTanu. Kiaccupukanus XMMUYECKUX 3JIEMEHTOB (S-, p-, d-, f-anmemenTsl). Pacnpenenenue
3JIEKTPOHOB 110 aTOMHBIM OpOUTANAM. ODJEKTPOHHBIE KOH(QUIypalMHd aTOMOB 3JIEMEHTOB II€PBOrO—4YETBEPTOrO IMEPHOJOB B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(UTYpAaLlUX HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

Ilepuognueckuii 3axkoH u Ilepuoguueckass cucremMa xumuueckux saemeHToB JI.MI. MenneneeBa. CBsA3b NEPUOAMYECKOTO 3aKOHA U
[leprognueckoit cUCTEMBl XMMHUYECKHUX DJJEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHMS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTBIX U CIOXKHBIX BEILECTB [0 I'pynaM U nepuojaMm. 3HadeHUe Iepuoguueckoro 3akona J[.M.
Menneneena.

Xumuyeckasi cBA3b. BuIbl XMMHUECKON CBS3M: KOBAJIEHTHAs, MOHHAs, MeTaJuIMueckas. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3M:
OOMEHHBIN U JOHOPHO-AKIEITOPHBIA. DHEPTus U JUTMHA CBs3U. [10IIpHOCTH, HANPABICHHOCTh M HACBHIIIAEMOCTh KOBAJIIEHTHOHM CBsi3u. KpaTHbIe
cBs3u. Bogopoanas cBs3b. MexXMONEKyIIIpHbIE B3aUMOACUCTBHS.

BaneHTHOCTh M BaJ€HTHbIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOM CTPYKTYphl MOJIEKYJ C MX T€OMETPUYECKMM CTpOCHHEM (Ha
IIpUMEPE COECUHEHHH 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBnenne 0 KOMIUIEKCHBIX coennHeHHX. COCTaB KOMIJIEKCHOTO MOHA: KOMIUIEKCOOOpa30BaTeib, JUraHbl. 3HAaU€HHE KOMIUIEKCHBIX
coenuHeHuil. [IoHATHE 0 KOOPAUHALMOHHON XUMHUH.

BerecTBa MONEKYISIpPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHsI. THIbI KpUCTAJUIMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsaTue o aucnepcHbIX cuctemax. VictuHHble pacTBopsl. [IpencraBinenne o KommouaHbIX pacTBopax. CriocoObl BBIPaKEHHUs KOHIIEHTPALUU
pacTBOPOB: MaccoBasi J0JI BEIIECTBA B PAacTBOPE, MOJSApHas KOHIEHTpauus. HachllieHHbIE M HEHACBILEHHBIE PAcTBOPBI, PACTBOPUMOCTb.
Kpucramnoruaparst.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKUX BeEUIeCTB. TpuBHAIbHBIE HA3BaHUS OTICNIBHBIX MPEACTAaBUTENCH HEOpraHMYeCKHX
BEILECTB.

Krnaccudukanys XuMHUeCKUX peaklMii B HEOPraHM4eCKONM U OPraHUYECKOM XUMUH. 3aKOH COXPaHEHHUSI MACChl BEILIECTB; 3aKOH COXPaHEHUS
Y TIPEBpAICHUS] SHEPTUU MPU XUMUYECKUX peakuusix. TernoBbie 3pPexTsl XUMHUECKUX peakuuid. TepMoXxuMuyeckue ypaBHEHUS.

CKOpOCTh XMMHMYECKOW pEakluu, €€ 3aBHCHMOCTh OT pa3iu4HbIX (akTopoB. ['oMoreHHble M rereporeHHble peakuuu. Kartamus u
KaTaJIn3aTOPBI.

OOpatumble U HeoOpaTUMble peakiuu. XUMHYecKoe paBHoBecwe. KoHcTaHTa XuUMHYeCKOro paBHoOBecus. DakTOphl, BIUSIOLIME Ha
ITOJIOKEHNE XMMUYECKOTO PABHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHIEHTPALMHU BEUIECTB, yJacTByomuX B peakuuu. [Tpunnun Jle [latense.

Onexrponutuyeckas nucconuanus. CuibHble U cinabble 3nekTponuThl. Crenenb auccornuanuu. Cpeaa BOAHBIX PacTBOPOB: KUCIIOTHA,
HelTpanbHas, menoyHas. Boropoausiit mokaszarens (PH) pactBopa. 'maponus coneil. Peakiuu noHHOro oOMeHa.



OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKUCIeHHs. OKUCIUTENb M BOCCTAaHOBUTENb. lIpomeccel OKucieHus u
BOCCTAaHOBJICHHS. BakHel1IMe OKHCIUTENHN U BOCCTAHOBUTEIH. METO/ 3JIeKTpOHHOT0 Oajanca. DIEeKTPOJIN3 PaCTBOPOB U PACIUIABOB BEILIECTB.

DKclepuMEHTANIbHBIE METO/bl M3Y4YEHMsI BEIIECTB U MX IMPEBPALLEHUI: Pa3sioKEHHUE MEPOKCHIa BOJAOPOJIa B MPUCYTCTBUU KaTajau3aropa,
MOJIETIM KPUCTAITMYECKUX PEIIETOK, MPOBEIECHUE PEaKIMil MOHHOrO OOMEHa, ONpeleeHHE Cpelbl PAacTBOPOB C IOMOIIBI0O HHAUKATOPOB,
W3Y4YE€HUE BIUSHUS PAa3INYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOM pEaKkuu U MOJI0KEHHE XUMUUECKOIO PABHOBECHS.

Heoprannueckas xumusi.

[Tonoxxenne HemetauioB B Ilepuoamueckoit cucreme xumudeckux dnmemeHToB J[.M. MeHzeneeBa u 0COOCHHOCTH CTPOCHHS UX aTOMOB.
duznyeckue CBOMCTBAa HEMETAUIOB. AJIJIOTPONUS HEMETAIIOB (Ha pUMeEpe KUCIOpoa, cepbl, pochopa u yriepona).

Bogopon. Ilonydenue, ¢pusmueckre M XMMHUYECKHE CBOWCTBA: PEaKLUU C METAUIAMM M HEMETallJlaMH, BOCCTaHOBUTEIIbHBIE CBOMCTBA.
I'mapuael. TormmMBHBIE 3JIEMEHTHI.

I'anorensl. HaxoxkneHwe B mpupone, CIOCOOBI MONydeHHs, (PU3MYECKHe W XMMHYECKHe CBoicTBa. ['amoreHoBomopozsl. Bakneimme
KHCIIOPOJICOIEPKAIIUE COSAMHEHHSI raoreHoB. JlabopaTopHbie U MPOMBIIILIEHHBIE CITIOCOOBI MOyueHuUs ranoreHoB. [I[puMeHeHre raloreHoB U uX
COETUHEHUH.

Kucnopon, o30H. JIabopaTopHble U MPOMBIIIJIEHHBIE CIIOCOOBI OJy4eHus Kuciaopoaa. dusndeckre 1 XMMUYECKUE CBOMCTBA U IPUMEHEHHE
KHCII0po/ia U 030Ha. OKCUABI ¥ IEPOKCHUIBI.

Cepa. Haxoxnenue B nmpupoje, CrocoOsl monyueHus, Gpusnueckue U xummdeckue cpoiictea. CepoBomopo, cymbduabl. Oxeua cepoi(1V),
okcup cepbl(V1). CepHucTas ¥ cepHast KUCIOTHI M UX coiil. OCOOEHHOCTH CBOWCTB CEpHOM KUCIOTHI. [IpruMeHeHue cepbl U €€ coeIMHEHU .

A3ot. HaxoxieHue B mpupo/e, crocoObl oay4yeHus, Gu3ndeckue 1 XuMHUeCKue cBoiicTBa. AMMMaK, HUTpUAbL. OKcUIbl a30Ta. A30TUCTas
1 a30THAast KUCJIOTHI ¥ UX coIu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHne a30Ta u ero coequHeHU. A30THBIE y100peHUs.

®ocop. Haxoxnenue B mpupoje, crnocoObl MoyydyeHus, puzndeckue u xummuueckue coiictBa. @ocuabl u pochun. Oxcuasl pocdopa,
bochopnas xkucnora u e€ conu. Ilpumenenune pochopa u ero coeaunenuit. @ochopHsie ya10opeHHs.

VYraepoll, HAX0XAEHUE B IPUPOJE. AJIOTPOIIHbIE MOgUpHUKAMU. PU3HUECKHEe M XUMHUUECKHE CBOWCTBA MPOCTHIX BEIIECTB, 00pa30BaHHbIX
yraeponoM. Okcup yraepona(ll), oxkcun yrnepona(lV), yronbnast kucinora u €€ conu. AKTUBUPOBAHHBINA YTroib, afacopouus. Oymnepens, rpadex,
yTJIepOJIHbIE HAHOTPYOKHU. [IpuMeHeHre mpoCThIX BEIIEeCTB, 00pa30BaHHBIX YTIEPOIOM, H €70 COCTUHEHUM.

Kpemuuii. Haxoxxaenue B mpupoje, crocoObl MOidydeHus, ¢u3ndeckue M xumuueckue cpoictBa. Okcua kpemuus(1V), kpemHueBas
KHMCII0Ta, CWIIMKAThI. [I[puMeHeHne kpeMHus U ero coeiMHeHni. CTeKI10, ero Nojay4eHue, BUbl CTEKIIA.

[Tonoxxenne mertamioB B Ilepuognueckoil cucreMe XUMHUYECKHX 3JeMEHTOB. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB
MetauioB. O0mue ¢pu3ndeckue cBoiicTBa MeTauioB. [I[puMeHeHne MeTaioB B ObITY U TeXHHKE. CIIJIaBbI METAILIOB.

DNEeKTPOXUMHUYECKUIN psia HanmpsbkeHuid MeTtayuioB. OOmme crnocoObl MONyYeHHMsT METAJIOB: THIAPOMETAJUIYpPIrus, MUPOMETAILTyprus,
anekTpoMeTautyprus. Ilonstue o koppo3un MeTauioB. CocoObI 3alUTHI OT KOPPO3HH.



Ob6mras xapaktepuctrka MetauioB |A-rpynmer Ileprognyeckoit cucTeMbl XWMHUYECKHX SJeMEHTOB. Harpuit m kamumii: momydeHwue,
¢du3nvecKkre 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB M UX COCTUHEHUN.

Oo6mas xapaktepuctuka metamioB |IA-rpynmer [lepuogudeckoil cHCTEMBbl XMMHUYECKHUX AJIEMEHTOB. MarHuil M KasbLUil: MOJIydeHHeE,
¢bu3nyecKkrue 1 XUMHUYEeCKHe CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U UX coeAMHEHU. JKECTKOCTh BOBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AnromuHuil: mony4yeHue, (pU3MUECKHe M XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOr0 BEUIeCTBAa M €ro coelauHeHud. AmdoTrepHbie
CBOMCTBA OKCUJA U TMIPOKCHU/IA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aJTFOMUHUS.

OOm1as xapakTepUCTHKa METaJUI0B T0004HbIX noarpymnn (b-rpymm) Ileproauueckoii CHCTEMBbI XUMUYECKHX 3JIEMEHTOB.

dusnyueckrue U XUMUYECKUE CBOMCTBA XpoMa U ero coeauHenuid. Oxkcunabl u ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomatsr u
JUXPOMATHI, UX OKHCIUTENbHBIE CBOICTBA. [lonydyeHne u npuMeHeHue Xxpoma.

dusnyeckue 1 XMMHUYECKHE CBOWCTBA MapraHiia u ero coenuHennii. Baxxueiimme coenunenus mapranua(ll), mapranua(lV), mapranna(V1)
u mapranna(VIl). [lepmanranaT kanusi, €ro OKMCINTENbHbIE CBOMCTBA.

dusnyeckne U XUMUYECKHE CBOWCTBA Kejne3a U ero coeanHeHnil. Oxcuapl, ruapokcuabl u conu sxenesa(ll) u xenesa(lll). Tlonyuenue u
MIPUMEHEHHUE Kelle3a U €ro CILIaBOB.

Du3NYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [loirydenne u npumMeHeHne Meau 1 €€ COeMHEHUM.

[{uHk: monydeHue, (pU3MUECKUE M XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOMCTBA OKCHAA M TUAPOKCHAA IIUHKA, THIPOKCOKOMILICKCHI
nuHKa. [IpuMeHnenne HKa ¥ ero COeTMHEHUH.

DKcIepUMEeHTaIbHbIE METO/IbI U3YUEHHsI BEILIECTB M MX MpeBpallleHuil: n3yyeHne o0pa3ioB HEMETaJIOB, TOpeHue cepsl, hocdopa, xenesa,
MarHusi B KHMCJOPOJE, M3ydeHUe KOJUIEKIHMU «MeTaulbl U CIUIaBbl», B3aUMOJEWCTBUE IETOYHBIX M IIEJIOYHO3EMEIbHBIX METAJIJIOB C BOJOM
(BO3MOYKHO MCHOJIb30BaHUE BUJEOMATEPHUAIIOB), B3aUMO/IEHCTBUE IIMHKA U JKeJlle3a C PACTBOPAMHU KUCIIOT U IIeI04Yel, KaYeCTBEHHbIE PEaKIMi Ha
HEOpraHMYeCKHUe aHUOHBI, KATHOH BOJOPOJia M KATHOHBI METAJIJIOB, B3aUMOJEHCTBHE IMIPOKCHIOB aTIOMUHUS M LIMHKA C paCTBOPAMHU KHUCIOT U
IIeJI0Yel, pelleHue IKCIepUMEHTATIbHBIX 3a7ay 1mo TtemaMm «[amorens», «Cepa u e€ coeanHeHUs», «A30T U (Hochop U HX COCTUHEHHUSN,
«MeTansl TJIaBHBIX MOATPYII», «MeTaibl MOOOYHBIX TOATPYIIID.

XUMUA U )KU3Hb.

Ponp xumuu B obecriedeHHH yCTOMUYMBOIO pa3BUTHs 4dejoBeuyecTBa. [IoHATHE O Hay4YHBIX METOJAX MO3HAHMSI U METOJOJIOTMH HAYyYHOI'O
uccnenoBanus. Haydnble NpUHIMITBEI OpraHU3aliid XUMHUYECKOT0 MPOU3BoACTBa. [IpoMblIeHHbIe CIOCOOBI MOTyYeHHsI BaKHEHIITNX BEIIECTB (Ha
pUMepe MPOU3BOJCTBA aMMHUAKA, CEPHOM KUCIOTHI, MeTaHosa). IIpomblliieHHble CIOCOOB! MOMyYEHUs] METAUIOB U CIIJIaBOB. XHMHYECKOE
3arpsi3HEHUE OKPY KaloLIel cpebl U ero nocieacTBus. Poib XuMun B o0ecrieueHnr YHepreTHIeckoil 0e30MacHOCTH.

XuMmus 1 310poBbe uenoBeka. JlekapcTBeHHble cpencTBa. [IpaBuia ncnonb30BaHus JIEKapCTBEHHBIX MpenapaTroB. Poiab XuMum B pa3BUTUU
MEIUIIHHBI.

XUMUS MULIH: OCHOBHBIE KOMITOHEHTHI, MMUIIEBbIE I00aBKU. PoJb XuMHUK B 00ecTiedeHNN MHUIEBON O€30aCHOCTH.



Kocmernueckne n mapdromepnsie cpenctBa. beitoBas xumus. [IpaBmima 0e30mMacHOTO MCHOJB30BaHUS MPEMapaToB OBITOBOW XHUMHHU B
IMOBCEAHEBHOM XKU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEIBHBIC MaTepHAIBI (IIEMEHT, OETOH).

XUMHS B CEJIBCKOM X03siicTBe. OpraHnyeckre 1 MUHEpaJIbHbBIE yI00pEHHS.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTEpHalibl, KPACKH, CTEKJI0, KepaMuKa. Matepuaiibl Jyuis 3eKTpoHuKU. HanoTexHosoruu.

PacuérHpie 3amaun.

Pacuéter: mMacchl BemecTBa MM 00bEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce WM OOBEMY OJHOTO U3 yYACTBYIOIIMX B
peakIuy BeIIecTB, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIHM OJHO M3 BEIIECTB MMEET NpPHUMECH, Macchl (00BbéMa,
KOJIMYECTBA BEILIECTBA) MPOJYKTa PEaKklMu, €ClIH OJHO W3 BELIECTB JAaHO B BUAE PAcTBOpa C OMpeNeIEHHON MacCOBOM J0Jeil pacTBOPEHHOIO
BEILIECTBA, MACCOBOM J0JHM M MOJIIPHOW KOHUEHTPALMK BELIECTBA B PACTBOPE, JOJIM BbIXO/Ia MPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3MOKHOTO.

MexnpenMeTHbIe CBS3H.

Peanuzanus MexXnpeMETHBIX CBsI3el IpU U3YYeHHUH O0IIel U HeopraHuueckoil xumuu B 11 kitacce ocyliecTBIseTCs Yepe3 UCIOIb30BaHNe
KaK OOIIMX eCTeCTBEHHO-HAYYHbIX MOHATHH, TaK U MOHATUHN, IPUHATHIX B OTAEIBHBIX MIPEIMETaX eCTECTBEHHO-HAYYHOTO IIMKIIA.

OOmue ecTeCTBEHHO-HAYyYHBIC TIOHATHSA: SBJICHHWE, HAYYHBIH (aKT, TUIOTE3a, TCOPHS, 3aKOH, aHalW3, CHUHTE3, KIACCHU(PHUKAIUS,
MePUONYHOCTh, HAOJIOICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJIENIb, MOJICITHPOBAHUE.

@dusuka: marepus, MHUKPOMHUP, MAKpPOMHUp, aTOM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, H30TONBI, PATAUOAKTUBHOCTb, MOJIEKYIIA,
HHEPreTHYECKUl YpPOBEHb, BEIIECTBO, TENO, 0O0BEM, arperaTHoe COCTOSHUE BEIEeCTBA, WJCANbHBIN Tra3, (U3MUecKHe BEIUYUHBI, €TUHUIIBI
HU3MEPEHHUs], CKOPOCTh, DHEPTHUS, Macca.

buonorus: kimerka, opraausm, dKocucTema, omocdepa, MeTaboIM3M, MaKpO- U MUKPOAIJIEMEHTHI, OCJIKHU, KUPBI, YIIIEBOJIbI, HYKICHHOBBIC
KHUCJIOTHI, PEPMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIIECTB U MOTOK YHEPTHUU B IKOCUCTEMAX.

I'eorpacdus: MuHepasbl, TOpHbIE TTOPOIbI, MTOJIE3HBIE HCKOMAeMBbIE, TOTLIINBO, PECYPCHI.

TexHonorus: XuMu4yecKkasl IPOMBILIIIEHHOCTb, METAJULYPIHUsl, CTPOUTEIBHBIE MATEPUAIIBI, CEIIbCKOXO3AMCTBEHHOE MPOU3BOJACTBO, MUILECBAs
MPOMBIIIIICHHOCTh, (papMarieBTHUecKasi MPOMBIIUIEHHOCTh, MPOW3BOJACTBO KOCMETUUYECKHX IMPEnapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MAaTepHaJIOB, JIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YI'JITYBJIEHHOM YPOBHE CPEJHET'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCcTBHU € CUCTEMHO-AESITENBHOCTHBIM IIOJX0JJOM B CTPYKTYpPE JUYHOCTHBIX PE3Yy/IbTATOB OCBOEHUS IIpeIMeTa «XUMHUS» Ha YPOBHE
cpeaHero o0Iero o0pa3oBaHMsl BBIIEICHBI CIEAYIONINE COCTABISIOMINE: OCO3HAHNE O0YYaIOIUMUCS POCCHICKON TPaXKAaHCKON MICHTUYHOCTH;
TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH MU CAMOOIMPEICNICHUIO; HAIW4YMEe MOTHBAIMM K OOYYEHHIO; TOTOBHOCTh U CIIOCOOHOCTH
oOyJaromuxcsi pyKOBOACTBOBATbCA MPHUHSTHIMU B OOIIECTBE MpaBUIaMH U HOPMaMH IOBEJACHHS; HATWYME MPABOCO3HAHUS, SKOJOTHYECKOMN
KYJbTYpPbl; CHOCOOHOCTh CTaBUTh LIEJH U CTPOUTH KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS IpeaMera «XHUMHs» OTPaKaloT CHOPMUPOBAHHOCTH OIBITa I103HABATEIBHOW M NPAKTUYECKOU
JesITeIbHOCTH 00YYaOIIMXCs B MpoIlecce peanu3alui o0pa3oBaTeNbHON JeTEIbHOCTH.

JIuuHOCTHBIE pE3yNbTaThl OCBOCHHUS IMpenMeTa «XUMHS» OTpPakaloT CPOPMUPOBAHHOCTH OIBITA MO3HABATENBHOM M MPAKTHYECKON
JeSITeIbHOCTH 00Y4aoIIKXCsl B MPOLIECCE peau3aluu o0pa3oBaTeIbHON JESITENbHOCTH, B TOM YUCJIE B YaCTH!

1) rpaskaaHCcKOro BOCIIUTAHUS

0CO3HaHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIHOHHBIX MIPaB U 00sI3aHHOCTEH, YBa)KEHUS K 3aKOHY U MPABOIMOPSIIKY;

MPEACTABJICHUS O COLMATIbHBIX HOPMax U MpaBUjIaX MEKINYHOCTHBIX OTHOIICHHUI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITETHbHOCTU MPHU CO3TAHMM YYEOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX M TMO3HABATENbHBIX 3aj1ad,
BBITIOJIHCHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI JPYTruX MpPU aHAIN3€ PA3JIHYHBIX BHJIOB y4eOHOI
JESITENIBHOCTH;

2) NaTPpHOTHYECKOIr0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUYECKOMY U HAyYHOMY HaclIeJUI0 OT€YECTBEHHON XUMUM;

yBaXKEHMsI K MpoIlecCy TBOpUYECTBA B OOJACTH TEOPUHU U MPAKTUUYECKOIO MPUIOKEHHUS] XUMHUU, OCO3HAHMS TOTO, YTO JIaHHBIE HAYKU €CTh
pE3yNbTaT AMUTENbHBIX HAOMIOIEHUH, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYy/a YYEHBIX U MPAKTUKOB;

WHTEpeca U TMO3HABATENbHBIX MOTHUBOB B TMOJYYSHHH M IMOCIEAYIONIEM aHain3e WH(OPMAIUK O MEePEeIOBbIX TOCTHKEHHUSX COBPEMEHHOM
OTCUYCCTBEHHOM XHNMMUHU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;



CIIOCOOHOCTH OIICHMBATh CUTYallUH, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSIMU, U TMPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATHh CBOE IOBEJICEHUE U TOCTYNKHA CBOUX TOBApHUIIECH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM U C YYETOM
OCO3HaHUs MOCIIEICTBUM ITOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHVMAaHUS IICHHOCTEH 370poBOro M 0Oe3omacHoro oOpas3a KHU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(U3HUECKOMY U TICHXUYECKOMY 3]I0POBBIO;

coOIroieHus MpaBul 0€30MacHOro oOpalleHus ¢ BEleCTBaMu B ObITY, TOBCEIHEBHOM JKU3HU, B TPYAOBOH €ATEIbHOCTH;

MOHUMAHUS LIEHHOCTH TMPaBWJI MHJIMBUIYaIbHOTO U KOJUIEKTHBHOTO O€30MAacHOTO MOBEACHUS B CUTYAIMSIX, YTPOKAIOIMIMX 30POBBIO U
JKWU3HH JIIOJCH;

OCO3HaHUS MOCJICICTBUM U HETIPUSATUS BPEIHBIX MMPUBBIYEK (YIIOTPEOIEHUS aJIKOT0JIsl, HAPKOTHUKOB, KYpeHHUSI);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATUBHOM KOMIETEHTHOCTH B Y4€OHO-UCCIIEIOBATENLCKON NeATeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTrUX BHUIAX
e TeIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE yYaCTHE B PEIICHUH MPAKTUYECCKUX 3a]1a4 COLUATBLHON HAPABJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3YUSHHIO MPOECCHl pa3TUYHOTO poja, B TOM YHCIIe HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN TT0 XUMUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOU 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHIYallbHOM TPaeKTOPUHM 0OO0pazoBaHus, Oyaymiei mpodeccnu U peanu3aliii COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 7K0JI0rMYeCKOro BOCIIMTAHUS:

AKOJIOTHUECKH 1E1€CO00Pa3HOT0 OTHOILIEHHS K MPUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA 3eMIle;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa HKOJOTMYECKUX MpoOJieM, BIUSHUS HKOHOMUYECKHUX TPOIIECCOB HAa COCTOSHHE TNPUPOIHOU U
COLIMAJIBHON CPEJIbL;

OCO3HaHUS HEOOXOAMMOCTH UCTIOIB30BAHMSI IOCTHIKEHUN XUMUH JIJTSI PEIICHHS BOTIPOCOB PAIIMOHATEHOTO TTPUPOIOTIONB30BAHHS;

aAKTUBHOTO HEMPUSATHUS JEHCTBUM, MPUHOCAIIUX BpeI OKpPYXKAIOIIeW MPHUPOJHON cpene, yMEHHsS MPOTHO3MPOBATh HEOJIAronpHUsTHbIC
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMbIX IEUCTBUI U MPEIOTBPAIIATh HUX;

HaJU4Msl Pa3BUTOTO JKOJIOTHYECKOTO MBIIUICHUS, YKOJOTHYECKOW KYJIBTYPHI, OMbITa ACATEIHHOCTH JKOJOTHYECKOW HAIPaBICHHOCTH,
YMEHUS PYKOBOJCTBOBATHCS MMH B TI03HABATEIHbHOW, KOMMYHHUKATHBHON W COIMAJIBHOM TIPAKTHUKE, CIOCOOHOCTH W YMEHHUS AaKTHUBHO
MPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) 1EeHHOCTH HAYYHOI'0 MIO3HAHUS:



MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPaKTUKY;

MOHUMAHMs CHENU(PUKH XUMHUU KaK HayKd, OCO3HaHUs €€ poiu B (HOPMUPOBAHMM PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU
LIEJIOCTHOTO IPEICTABICHUS 00 OKpYXAIOUIEM MHMpE KaK O €JUHCTBE NPUPOAbl M YEIOBEKA, B NO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEW U
peleHny IpodIeM COXpaHEeHHs! IPUPOTHOTO PABHOBECHUS;

yOexIEHHOCTH B 0CO00I 3HAUMMOCTH XMMHUU Ul COBPEMEHHON LIMBIUIIM3ALUU: B €€ T'YMaHUCTUYECKOH HalpaBIEHHOCTH U BaXXKHOM posu B
CO3JIaHMHM HOBOHM 0a3bl MaTepUANbHOM KyJIbTYphl, B PEUICHUU TJIOOAJIBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOMH,
SHEPIreTUUECKOM, MHUIIEBON M KOJOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIHUIIMHBI, 00ECIICUEHUH YCIOBHI YCHEITHOTO TPYy/Ja U SKOJIOTUYECKH
KOM(OPTHOMH KU3HU KaKI0ro YjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: NOHUMAaHMs CYIIHOCTH METOJOB IO3HAHMs, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
MCIO0JIb30BaTh IOJy4YaeMble 3HAHUA JJI1 aHalIM3a U OOBSCHEHUS SIBICHUNM OKPY)KAIOIIEro MUpa U MPOUCXOJAIIMX B HEM HM3MEHEHUH, YMEHUs
nenaTb 000CHOBAaHHBIE 3aKIIOUCHHS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS TAaHHBIX C IIEIBIO MOYYEHHS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO UCIIOIb30BaTh XMMUYECKHUE 3HAHUS JUIsl pELCHHsI TPOOJIEM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpPEca K MO3HAHUIO, UCCIIE0BATENIbCKON JEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTHBHOMY HOJYYEHHIO HOBBIX 3HAHUH MO XUMHHU B
COOTBETCTBHUHM C KU3HEHHBIMU [TOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSM TpyJa B pa3jInYHbIX cepax MpodhecCHOHATbHON 1A TeIbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ynbTaTbl OCBOSHHS POrpaMMbl IO XUMHUH Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMbIe 171 (OPMHUPOBAHUS MHUPOBO33PECHUS OOYHAIONIUXCS MEXKIUCIUTIIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYUYHbIC TOHSTHS,
OTpakarolllie LEJOCTHOCTh HAyYHOH KapTHHBI MUpa M cHelM(UKY METOJOB IO3HAaHUS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepus,
BEIIECTBO, DHEPrus, sBJIEHHE, MPOILECC, CUCTEMa, HAay4yHbId (aKT, MPUHILMI, THIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHus, HMCCIEIOBaHUE,
HabIt0/IeHne, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpcaJbHble YyueOHbIe JelcTBHs (IMO3HABaTENbHbIE, KOMMYHUKAaTUBHBIE, pETyIATHBHbIE), oOecredynBaronye (GopMuUpoBaHUE
(GYHKIIMOHATIBLHON TPAMOTHOCTH U COLIMATILHON KOMIIETEHLIUU 00YYaIOLINXCS;

CIOCOOHOCTh OOYYAIOIIMXCS MCIOIb30BaTh OCBOCHHbIE MEXIUCHUIUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHHUS U YHUBEpCaJIbHbIE y4eOHBIE
JIEWCTBUA B O3HABATEILHON U COIMAIBHOM MPAKTHUKE.

MertanpeameTHble pe3yibTaThl OTPAXKalOT OBJAJEHHWE YHHUBEPCAIbHBIMU Y4YEOHBIMU TO3HABaTE€NbHBIMH, KOMMYHUKAaTUBHBIMH U
PEryJasSTUBHBIMU JEHCTBUSIMHU.



Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE JAeiicTBHUS

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOATENILHO (hOPMYJIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTpEeNEeATh IENH JeATEIbHOCTH, 3a/JaBas TMapaMeTpbl M KPUTEPUU HX JOCTHIKCHHS, COOTHOCHUTH PE3YJIbTAaThl JACSITCIBHOCTH C
ITOCTaBJICHHBIMH IICIISIMU;

MCIOJIb30BaTh TIPU OCBOCHUU 3HAHHMA MPHUEMBI IOTHYECKOTO MBIIUICHHS: BBIICISATh XapaKTEPHbIC MPU3HAKH TIOHATUN M YCTaHABIIUBAThH MX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JIJIs1 OOBICHEHHSI OTACIBHBIX (DaKTOB U SBICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH LTS KIaCCHU(UKAIIMHU BEIICCTB U XUMHYECCKUX PEaKIIHiA;

YCTaHABIIMBATh IPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKy U3y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE pACCYKICHUS (MHIYKTHBHBIC, ICAYKTUBHBIC, TI0 aHAJIOTHHW), BBISBISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B
paccMaTpuBaeMBbIX SBICHUSX, (HOPMYIUPOBATH BHIBOJBI U 3aKIIOUCHHUS,

NPUMEHSTh B Mpollecce MO3HAHUS HCIOJb3YeMble B XHMHUHU CHMBOJIMYECKHE (3HAKOBBIE) MOJETH, MpeoOpa3oBbIBATH MOJEIHHBIC
MPEJICTABICHHUS] — XUMHUYECKHIA 3HAK (CHMBOIJI) 3JIEMECHTA, XUMUYEeCcKass (opMyiia, YpaBHCHUE XMMHUYCCKON peakluyd — MPU PEHICHUH Y4eOHBIX
MMO3HABATEIBHBIX M TPAKTHYSCKUX 3aJa4, NMPUMEHSATh HA3BaHHBIE MOJCIBHBIC IPEACTABICHUS IS BBISBICHUS XapaKTCPHBIX IPU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUYECKUX PEAKITHI.

2) 6azoBbIe HCCIeA0BaTEIbCKHE TeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

(dhOopMyIIMPOBATH METHN U 337291 UCCIICIOBAHMS, HCIIOJIB30BATh IIOCTABJIICHHBIC H CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIEC BOTIPOCH B KQUECTBE
WHCTPYMEHTA IMO3HAHUS ¥ OCHOBBI JJIs1 (DOPMHUPOBAHHSI TUTIOTE3BI TIO TPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQ/IETh HABBIKAMHM CAMOCTOSITENILHOTO IIJIAHHPOBAHHUS W TPOBENCHUS YYCHMUYECKHUX OKCIIEPHUMEHTOB, COBEPIICHCTBOBATH YMEHUS
HaOI0IaTh 332 XOJIOM TMpoIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 Pe3ylbTaT, (OopMyIupoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMS, COCTABIIATh OOOCHOBAHHBIM OTYET O TIPOJIETaHHOM padoTe;

MPHOOpPETaTh ONBIT YYEHUYCCKOW HCCIICIOBATEIIBCKOW M MPOCKTHOW JEATCIIEHOCTH, IPOSBIATh CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITETFHOMY TTIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3a/1a4, IPUMEHEHHIO Pa3IUIHBIX METO/IOB TTO3HAHMSI.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATLCS B PA3IMYHBIX HCTOYHHKAX HWH(OpMAIMM (HayYHO-TIOMYJISpHAS JIMTepaTypa XUMHUYECKOTO COJICpXKaHHS, CIPAaBOYHBIC
mocoOus, pecypchl VHTepHeTa), aHAIM3UPOBATh WHQPOPMAITUIO PA3IMIHBIX BHIOB M (OPM TIPEICTABICHHS, KPUTHUSCKHA OIICHUBATH ©¢
JIOCTOBEPHOCTH U HEITPOTUBOPEUHBOCTH;



(bOopMyIHpPOBATH 3aMPOCH ¥ IPUMEHSTH PA3JIMYHbIE METOABI ITPH MONUCKE B 0TOOpe MHPOPMAIMK, HEOOXOIUMOI! JUTS BBIITOIHEHUS YI€OHBIX
3a7a4 ONpPEICIEHHOTO TUIIA;

pHUOOPETaTh OMBIT UCIIOJIL30BAaHUS HH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpATh ONTUMAJIbHYIO (OpPMY INpeacTaBieHus MHGOpManuu (cXeMmbl, TpaduKy, AUarpaMmbl, TaOIUIbI, PUCYHKA U
Apyrue);

MCIOJIb30BATh HAYYHBIH S3bIK B KAYECTBE CPEACTBA IPU padoTe C XUMUYECKOH HH(OpMAIHeii: MPUMEHITh MEeXIpeaMeTHbIE ((pusnueckue u
MaTeMaTHYECKUe) 3HaAKU U CUMBOJIBI, (hOpMYJIbI, a00peBUATYphl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJMYCCKUEC CPCACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCcTBHUA:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOI TEMBI B XOJIe TUaJiora W/UH JUCKYCCHH, BBICKAa3bIBAaTh HJIEH, (DOPMYIHPOBATH CBOU
IIPEAJIOKEHUS OTHOCUTEIILHO BBINOJHEHUS ITPEAJIOKEHHOM 3aa4H;

BBICTYIIATh C MPE3CHTALMEN PE3YJIbTATOB II03HABATEIBHOM IEATENBHOCTH, IMOJYYEHHBIX CAMOCTOSITEIBHO UM COBMECTHO CO CBEPCTHUKAMU
P BBHINOJHEHUH XMMHYECKOTO SKCIIEPUMEHTA, MPAKTHIECKONH pabOThI MO0 UCCIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaau3aluid y4eOHOTO
MPOEKTa, U (HOPMYTUPOBATH BHIBOJBI 110 PE3YJIbTATaM MPOBEIEHHBIX HCCIIETOBAHUN IMMyTEM COTIIACOBAHUS MO3UIIMKA B X0JIe 00CYXICHUS U 0OMEeHa
MHEHUSAMU.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eCTBHUSA:

CaMOCTOATCIIBHO INIAHUPOBATH U OCYHICCTBJIATE CBOKO IMO3HABATCIIbHYIO JCATCIbHOCTD, OIIPCACIIAAL e€ uenu u 3aaa4u, KOHTPOJIHUPOBATH U IO
MEpe HCO6XOJII/IMOCTI/I KOPPCKTHPOBATH HpCI[JIaFaCMHﬁ AJITOPUTM JIencTBuit IIpU BBIITOJIHCHHUHN y‘-Ie6HLIX 1 UCCICIOBATCIbCKHUX 3aaa4, BBI6I/IpaTB
HanOoJee S(I)(I)CKTI/IBHHﬁ CII0CO0 UX peuiceHusd ¢ y‘-IéTOM MOJIYYCHHUS HOBBIX 3HAHUH O BEIIeCTBaX U XMMHYSCKUX pCaKIuAx;

OCYILIECTBIATh CAMOKOHTPOJIb JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLCHKH.
INPEAMETHBIE PE3YJIBTATbBI



[IpenMeTHBIEC pe3ynbTaThl OCBOCHMS IPOTPaMMBbI [0 XMUMUU Ha YrIIyOJIEHHOM YPOBHE Ha YPOBHE CPEIHEro O0IIEero 00pa30BaHUs BKIIOYAIOT
cneunpuyeckue s y4eOHOro mnpeaMera «XUMUs» HaydHble 3HAHUS, YMEHHS W CIIOCOOBI JEUCTBHI IO OCBOCHHUIO, MHTEPIpPETAllUU H
peoOpa3oBaHUIO 3HAHWUN, BUJBI JIEATEILHOCTH IO MOJYYCHHIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHWH B Pa3IMYHBIX y4eOHBIX CHUTyaIUsX, a
TaK)X€ B PEAIbHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX C XMMHUEH. B mporpamme no XUMHUM MPEIMETHBIE pe3yJbTaThl IPEICTABICHbBI IO TOJAaM
U3y4YECHUS.

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHsD) OTPaXaroT:

c(OPMHUPOBAHHOCTD MPEICTABICHUNA: O MECTE U 3HAUEHUH OPraHMYECKOW XUMHM B CHCTEME €CTECTBEHHBIX HayK U €€ posiu B 0OecreueHun
YCTOMYMBOTO pa3BUTHUS YEJIOBEYECTBA B PEIICHUH MPOOIJIEM dKOJOTHUECKOW, YHEPTETUIECKON M MHUIIEBON O€301MacHOCTH, B Pa3BUTUN MEIULIUHBI,
CO3/IaHUM HOBBIX MAaTEpPHUAJIOB, HOBBIX MCTOYHHMKOB SHEPruM, B OOECHEYEHHWH pPALMOHAIBHOIO IPUPOJOINOIb30BaHUs, B (OPMUPOBAHUU
MHUPOBO33PEHUS U 0011l KyIbTyphl UEJIOBEKa, a TAKXKE IKOJIOTHYeCKH 000CHOBAaHHOTO OTHOLIEHUS K CBOEMY 3/J0POBBIO U IPUPOIHOM Cpee;

BJaJICHHME CHCTEMOW XHMMHUYECKUX 3HaHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJIArAIOLIUE MOHATUS — XUMHYECKUH 3JEMEHT, aToM, SIpo U
JNIEKTPOHHAsI 000JI0YKa aToMma, S-, P-, d-aTOMHbBIC OPOUTAIH, OCHOBHOE M BO30YKIEHHOE COCTOSIHUSI aTOMa, THOpHIM3aLUsl aTOMHBIX OpOUTAIICH,
MOH, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPHUIIATEIBHOCTD, CTENICHb OKHCJICHHUS, XUMHUYECKasl CBSA3b, MOJIb, MOJIIpPHAsi Macca, MOJIIPHBIH 00BEM,
YIJIEpOAHBIN CcKeneT, (PyHKIMOHANbHAs TIpylna, pajuKal, CTPYKTypHble (GopMynbl (pa3BEPHYTHIE, COKpAIEHHBIE, CKEJETHbBIE), U30MEpHs
CTPYKTypHasi M MPOCTPAHCTBEHHAs (reoMEeTpUYecKas, ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUN DPsJl, TOMOJIOTH, YIJIE€BOJAOPOAbI, KHUCIOPOI- U
a30TCOJEpKAIINE OPraHUMYECKUE COECIUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAVHEHUSI; TEOPUHU, 3aKOHBI
(mepuomuyeckuii 3akon JI. . MenneneeBa, Teopusi CTpoeHUs opraHUYeckux BemecTB A. M. ByTiepoBa, 3akoH coxpaHEHHUsI MacChl BEIIECTB,
3aKOH COXPAHEHHUS M MPEBPALIEHUS SHEPTUU MPU XUMUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUH, MUPOBO33PEHUECKHE
3HAHHUS, JIe)KAllUe B OCHOBE NOHMMAHHSA NPUYMHHOCTM M CUCTEMHOCTHM XMMHMYECKHMX SIBIICHHUM; MPEICTABIECHUS O MEXAHU3MAX XUMHUYECKHX
peakuuii, TEpMOAMHAMUUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKaHMs, O B3aMMHOM BJIMSHUM aTOMOB U IPYII aTOMOB B MOJIEKYJIAX
(MHIYKTUBHBIM U Me30MepHbIN 3QexTrl, opueHTanTsl | u 1l pona); dpakronornueckre cBeeHHs O CBOMCTBAX, COCTaBe, MOIYYEHUH U 0€30I1aCHOM
UCIOJIb30BAaHUN BaXHEMIIUX OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON MEATENIbHOCTH 4YENIOBEKa, OOMIMX HAy4YHBIX TNPUHIUIIAX
XMMHUYECKOT0 MPOU3BO/ICTBA (Ha MpUMeEpe MPOU3BOJCTBA METAHOJIA, TepepaboTKH He(TH);

C(OPMHPOBAHHOCTh YMEHMU: BBIABIATH XapaKTepPHbIE NPU3HAKM TOHATHHA, YCTAHABIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIME TIOHATHS ITPU ONMCAHUH COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COEAMHEHUN;

c(OpMUPOBAHHOCTh YMEHUH:

UCIOJIb30BAaTh XUMHUECKYI0 CUMBOJMKY JJIsI COCTABICHUS MOJEKYJSPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(bopMys1 OpraHUYEeCKUX BEIECTB;



COCTaBJISTh ypaBHEHUS XMMHUYECKHUX DPEAKIMi M PacKpbIBaTh HUX CYIIHOCTh: OKUCIMTEIHbHO-BOCCTAHOBUTENBHBIX PEAaKIHil MOCPEICTBOM
COCTaBJICHHS JJICKTPOHHOTO OajiaHca 3TUX peaKlul, peakluid MOHHOTO OOMEHa MyTEéM COCTABIICHUS MX TOJHBIX M COKPAIMEHHBIX HOHHBIX
YPaBHEHU;

M3rOTABIIMBATH MOJIEIHN MOJIEKYJ OPraHUYECKUX BELIECTB JJIS MILTIOCTPALUY UX XMMHUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHI: YCTaHABIMBATh MNPUHAJUICKHOCTh H3YUYEHHBIX OPraHMYECKUX BEIIECTB MO HMX COCTAaBy M CTPOCHHUIO K
onpeAeNnEéHHOMY KIIACCy/TpyIe COSAMHECHUM, 1aBaTh UM Ha3BaHUs 1o cucrtematudeckoi HomeHkiarype (IUPAC) u npuBoauTh TpUBHAIBHBIC
Ha3BaHWs JUISI OTJACIBHBIX TMPEACTABUTENCH OpraHUYeCKHX BEMIeCTB (ITHIICH, alleTWICH, TONYOJ, TJIHUICPUH, OSTUJICHIJIMKOIb, (EHOM,
dbopManbaeru, aueTalbIeru, alleToH, MypaBbUHas KUCIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAsA, OJIEMHOBAsI, MaIbMUTHUHOBAsL KUCIIOTHI, TVIULIMH,
aJlaHWH, MallbT03a, PPYKTO3a, AHUIINH, TUBUHWII, U30IIPEH, XJIOPOMIPEH, CTUPOI U JIPYTHE);

c(hOPMUPOBAHHOCTh YMEHHSI OINPEACISATh BHJ XUMHYCCKON CBSI3W B OPTaHMYECKUX COCTUHEHHSIX (KOBAJICHTHAs U MOHHAS CBS3b, G- U T
CBS3b, BOJIOPOJIHASI CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHSI IPUMEHATH IMOJOXKEHHUS TEOPUU CTpPOeHUsi opraHuyeckux BemiectB A. M. bytiepoBa ans oObsicHEHUS
3aBHCHMOCTH CBOWCTB BEUIECTB OT UX COCTAaBa U CTPOCHHSI,;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh COCTaB, CTPOCHUE, (U3MUECKUE M XHMHYCCKHE CBOWCTBA THUIUYHBIX MPEICTABUTEIICH
pa3IMyYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AJKAHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKaJHEHOB, AJKMHOB, apOMAaTHYECKHUX YIJIEBOAOPOJIOB,
CIUPTOB, aJIbJIETUI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTBIX U CIOKHBIX dQHUPOB, )KUPOB, HUTPOCOCTUHEHUI 1 aMUHOB, aMUHOKHUCIIOT, OETKOB,
yraeBOJIOB (MOHO-, IU- M TMOJIUCAXAPUIOB), HILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEX]y HUMU YPAaBHEHUSMHU COOTBETCTBYIOIIUX XUMHYECKHX
peaxiuii ¢ UCTONb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHUS MOJTBEPKAATh Ha KOHKPETHBIX MPUMEPAX XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTU OPTraHUYECKUX
COEIMHEHHI OT KPaTHOCTH M THIA KOBAJICHTHOM CBsI3U (G- U T-CBSI3U), B3AMMHOTO BJIUSHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJax;

c(OpPMUPOBAHHOCTh YMEHHsI XapaKTepU30BaTh HCTOUYHUKHU YIIIEBOJOPOIHOTO ChHIpbi (HEPTh, MPUPOIHBIA Ta3, Yroiib), CIOCOOBI €ro
nepepaboTKU U MPAKTHUECKOE MPUMEHEHUE MPOTYKTOB MEePepadOTKH;

c(OPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHUW O €CTECTBEHHO-HAYYHBIX METOJIaX TIO3HAHUS — HAONIOJIEHUHU, W3MEPECHUH,
MOJICIIMPOBAHNH, YKCTIEPUMEHTE (PEATbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh OTH 3HAHMUS;

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHSATH OCHOBHBIE OTEpPAIlMi MBICIUTEIHLHOW NESTENLHOCTH — aHallu3 U CHHTE3, CpaBHEHHE, 00001eHue,
CUCTEMATHU3AlINIO0, BBISIBIIEHUE TPUUYUMHHO-CIIEACTBEHHBIX CBSI3€1 — /1JIs1 M3YUYEHUsI CBOMCTB BEILIECTB U XUMUYECKHUX PEaKLUid;

c(hOPMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XMUMHYECKUX 3HAHWK C TOHATHSIMH W TPEACTABICHUSMHU JIPYTUX €CTECTBEHHO-
Hay4HBIX TPEAMETOB JJisg 00Jie€ OCO3HAHHOTO MOHWMAHUS CYIIHOCTH MaTepUaTbHOTO €IWHCTBA MHPA, MCIOIH30BaTh CHUCTEMHBIC 3HAHHS TIO
OpPraHUYECKON XUMUU ATl OOBSICHEHHSI U TPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOAY;



c(OpPMUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUEThl IO XUMHUYECKUM (QOpMyJIaM U YpaBHEHHUSIM XUMHUUYECKUX PEAKIHI C HCIOJIb30BaHUEM
¢bus3nueckux BeNMWYMH (Macca, 00bEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUETHI IO
HAXOXJICHUIO XUMHUYECKON (DOPMYIIBI BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMMHYECKHUX DJIEMEHTOB, MPOAYKTaM CTOPAaHHs], MIOTHOCTH
ra3o00pa3HbIX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATh, AHATU3UPOBATh U OLEHUBATh C MO3ZHMIMNA SKOJIOTHYECKON OE30MaCHOCTH IMOCIEICTBUS
OBITOBOM U MTPOU3BOJICTBEHHOMN JISATEIBHOCTH YEI0BEKa, CBSI3aHHOMU ¢ MepepadO0TKO BEIIECTB, HCIIOJIB30BATh MOMyUYECHHBIC 3HAHUS JIJISl IPUHSATHUS
IPaMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSIX, CBI3aHHBIX C XUMHUEH;

c(OpPMUPOBAHHOCTh YMEHHIl: CAaMOCTOSATENBHO IUIAHUPOBATH M MPOBOJUTH XUMHUECKHM SKCIEPUMEHT (IOJydeHUE U U3YUYCHHE CBOMCTB
OpPraHMYECKUX BEIIECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJOPOJOB PA3IUYHBIX KIACCOB U KHCIOPOACOAEPIKAIIUX OPraHUYECKUX BEIIECTB,
pelieHne HKCIEPUMEHTAIBHBIX 3a7ad [0 PAcClO3HABAHHIO OPraHUYECKHX BEIIECTB) C COONIOJEHHMEM IMpaBuil 0Oe30MacHOro oOpamieHus ¢
BEIIECTBAMH U JIaDOpaTOPHBIM 00OpymOBaHUEM, (DOPMYITHPOBATH IEIb HCCICIOBAHUS, MPEACTABIAThL B Pa3IUIHON (opme pe3yabTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUH:

COOJTFOIaTh MPaBUIIA FIKOJIOTHUECKHU 11e71eCO00pa3HOTO TIOBEICHUS B OBITY U TPYIOBOH EATEIHHOCTH B IIEJIIX COXPAHECHHUS CBOCTO 3710POBbSI,
OKpY>Karole NpUPOJIHON CPEAbI U TOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHMYECKOTO JEWCTBUS Ha JKUBHIE OPraHM3MBI OIpPENCTIEHHBIX OpPTraHMYECKUX BEIIEeCTB, MOHUMAs CMBICIT
noka3zarens [1JIK;

aHAIIM3UPOBATh 11€7€CO00PA3HOCTh MPUMEHEHHs] OPTaHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU 3PEHHS] COOTHOIICHUS
PHUCK-TIONB3A;

c(hOPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATE ICJICHATIPABIICHHBIN MTOUCK XUMUYECKOW MH(GOPMAITUU B PA3IMYHBIX NCTOYHUKAX (HAydHAs W
yuyeOHO-Hay4YHas TUTepaTypa, CpecTBa MaccoBoil nHdopmanuu, IHTepHET U apyrue), KpUTUYECKH aHATH3UPOBATh XUMUYECKYI0 HH(OPMAIIHIO,
nepepadbaTbIBaTh €€ U UCIOIB30BaTh B COOTBETCTBHUH C MTOCTABICHHOM yueOHOU 3a1auei.

11 KJIACC

[IpeameTHBIEC pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHuueckasi XMMHEs OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O MaTEPUATLHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBJICHHUI MPUPOJIBI, O MECTE U
3HAYEHUU XMMHUU B CHCTEME €CTECTBEHHBIX HAayK U €€ poiu B 00ECNeYeHHH YCTOWYMBOTO Pa3BUTHS, B PEUICHHH MPOOIEM IKOIOTUYECKOM,
SHEPreTHYECKOHN W MUIICBOW 0€30MTaCHOCTH, B PA3BUTHH MEIUITUHBI, CO3JJaHIH HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B 00CCIICUCHU U
PaIrMOHAIBHOTO MPUPOJIOTIONB30BaHMSs, B (DOPMHUPOBAHUHM MHUPOBO33PEHHUS M OOIIEH KYJIbTYPhl YEeTIOBEKA, a TAKXKE IKOJIOTUUECKH 000CHOBAHHOTO
OTHOILLIEHUS K CBOEMY 3JI0POBbIO U MIPUPOTHON Cpee;



BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIONINE TTOHATHS — XUMHUYECKHI 3JIEMEHT, aToM, SIIpO aToMa,
U30TOIIBI, DJIEKTPOHHAsE 000JI0YKa atoMa, S-, P-, d-aTOMHBIE OpOMTANIN, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aTOMa, TMOPUAM3AIMS aTOMHBIX
opOuTanei, MOH, MOJIEKyJa, BAJIEHTHOCTb, 3JCKTPOOTPUIATEIBHOCTh, CTENEHb OKHCICHHS, XUMHUYECKas CBS3b (KOBAJICHTHAas, HOHHAs,
MeTaJJIMYecKasi, BOAOPOIHAs), KPUCTAUIMYECKAs PEHIETKA, XUMUYECKasi PeaKiys, pacTBOP, JIEKTPOIUTHI, HEIJIEKTPOINTHI, SIEKTPOIUTHIECKAs
JAMCCOIMANus, CTENEeHb IUCCOLMAINY, BOJOPOJHBIM ITOKa3aTeib, OKUCIUTEIb, BOCCTAaHOBUTENb, TEIUIOBOH A(PQEKT XUMHYECKOW pPEeaKIuH,
CKOpPOCTh XMMUYECKOH PEaKINU, XMMUYECKOE PAaBHOBECHE; TEOPHH M 3aKOHBI (TEOPHUS IEKTPOIUTUYECKON JUCCOIMALUH, TIEPHOIMYECKUI 3aKOH
JL.U. MenpaeneeBa, 3aKOH COXpPaHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHWs W IPEBpAILCHUS PHEPTUU NpPU XUMHYECKHX PEAKIHAX, 3aKOH
MOCTOSHCTBA COCTaBa BEILECTB, 3aKOH JICHCTBYIOUIMX Macc), 3aKOHOMEPHOCTH, CUMBOJHMYECKUN S3BIK XUMHH, MHPOBO33PEHUYECKUE 3HAHHS,
JIe)Kale B OCHOBE IMOHWMAHUS MPUYMHHOCTU M CHCTEMHOCTH XMMHYECKUX SBJICHUI; COBPEMEHHBIC IPE/ICTABICHUS O CTPOCHUM BEIeCcTBa Ha
aTOMHOM, HOHHO-MOJICKYJISIPHOM M HAaJMOJIEKYJIIPHOM YPOBHSX; IPEICTABICHUS O MEXaHU3MaX XUMHUECKUX PEaKIHid, TEPMOJUHAMUYCCKUX H
KMHETHYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHHs, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX M AMCIEPCHBIX CHCTEMaxX; (paKTOIIOTHYEeCKHUE CBEICHU S
O CBOWCTBAaXx, COCTaBe, MOJYYECHUH M OE30MIaCHOM HCIIOJIb30BAHUY BOKHEUIINX HEOPTaHMYECKHUX BEUIECTB B OBITY M MPAKTHYECKOH IESTEIbHOCTH
YeJI0BeKa, OOIIMX HAYYHBIX MPUHIMIAX XUMHYECKOTO IPOU3BO/ICTRA;

C(OPMHPOBAHHOCT YMEHHU: BBIBIATh XapaKTEPHbIE NPU3HAKH TOHSATHHA, YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOIB30BAThH
COOTBETCTBYIOIIHE MOHATHUS TIPU OMUCAHUY HEOPTAaHWYECKUX BEIIECTB M UX MPEBpAILCHHI;

Cc(OPMHPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XUMHMUYECKYIO CHMBOJHMKY JUIS COCTaBJIE€HUs (OPMYJ BEIIECTB U YPAaBHEHMH XMMHYECKHX
peakumii, cucremarnyeckyto HomeHknatypy (IJUPAC) u TpuBuanbHble Ha3BaHUS OTJENIBHBIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUS ONPEAETATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XMMUYECKHX HJIEMEHTOB B COCIUHEHHUSX, BHJl XMMHUYECKOH
CBsI3U (KOBaJCHTHAs, MOHHAS, METAIUTHYECKAs!, BOJIOPO/IHAS ), TUI KPUCTAJUIMIECKOM PEIIETKN KOHKPETHOTO BEIECTBA;

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT BHJA XUMHUYECKOW CBS3M M THUIA KPUCTAIUTMUECKOW PEIIETKH,
OOMEHHBIH U TOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBA3H;

c(OPMHPOBAHHOCTh YMEHHUH: KJIaCCU(PHUIMPOBATH: HEOPraHMUYECKUE BEIIECTBA MO MX COCTaBy, XMMUYECKHE PEAKIHMU MO Pa3IUYHBIM
NpHU3HAaKaM (YUCITy W COCTaBy pEAarnpyloNMX BEIIeCTB, TEIUIOBOMY 3((deKTy peaxiuu, W3MEHEHHUIO CTEIeHEH OKHCIEHUS DSJIEeMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTopa U JAPYTHe); CAMOCTOATEIBHO BEIOMPATh OCHOBAHUS W KPUTEPHH ISl KJIAaCCH(DUKAIINU N3ydaeMBbIX BEIIESCTB
Y XUMHUYECKUX PEaKIIHA;

c(OPMHPOBAHHOCTh YMEHMS PACKpBIBaTh CMbICT Iepuoanyeckoro 3akoHa JI. M. MengeneeBa U JI€MOHCTPUPOBATH €ro
CHCTEMATH3UPYIOIIYI0, OOBSICHATEIEHYIO W IPOTHOCTUIECKYIO (PYHKITUH;

Cc(OPMHPOBAHHOCTh YMEHUWH: XapaKTEPH30BaTh DJIEKTPOHHOE CTPOCHUE aTOMOB M MOHOB XHMHUYECKHX JJIEMEHTOB NEPBOTO—YETBEPTOTO
nepuonioB Ilepuonuueckoit cucremst [I.M1. MenzeneeBa, HCHOIb3ys MOHATHS «9HEPreTUUECKUE YPOBHI», «IHEPreTUUYECKHE MTOAYPOBHIY, «S-, P-,
d-aromMHBIE OpOWTANN», «OCHOBHOE M BO30YXKIEHHOE SHEPreTHUECKHE COCTOSHUS aToMay; OOBSCHITH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB



XMMHYECKUX 3JIEMEHTOB M MX COEAMHEHMI 1o mepuoaam u rpynmnam [lepunoandeckoi cucremsl J[. M. MeHnaeneeBa, BaIeHTHbIE BO3MOYXHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE CBOICTBA BEIIECTB PA3UYHBIX KJIACCOB, MOJITBEPKAATH
CYLIECTBOBAHME F€HETHYECKOM CBSI3U MEKy HEOPTaHMYECKMMHM BEILECTBAMU C ITIOMOILBIO YPABHEHUHM COOTBETCTBYIOIINX XUMUYECKUX PEaKLUH;

C(OPMHUPOBAHHOCTb YMEHHS PpACKpbIBaTh CYIIHOCTb: OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUHl IOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO 0allaHca ATHX PeaKLui; peakuii HOHHOTO 0OMEHA MyTEM COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUH; peaKiuii
THJIPOJIN3A; PEAKIUH KOMITJIEKCO00pa30BaHus (Ha MPUMeEpe THAPOKCOKOMITIICKCOB IIMHKA U ATFOMUHUS);

C(OPMHUPOBAHHOCTb YMEHUS OOBACHATh 3aKOHOMEPHOCTH ITPOTEKAHHSI XUMUUYECKUX PEAKLUi C y4ETOM UX SHEPreTUYECKUX XapaKTEePUCTHK,
XapakTep M3MEHEHHUs CKOPOCTH XMMMUYECKOW PEaKLUUU B 3aBHCHMOCTU OT pa3jMyHbIX (DAKTOPOB, a TAKXKE XapaKTep CMEIEHUS XUMHUYECKOIro
paBHOBECHSI 1O]] BIUSHUEM BHEIIHUX Bo3aencTBuil (mpunuui Jle larense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMHUECKUE PEAKIIHH, JICKAIHE B OCHOBE MPOMBIIUICHHOTO TOJYYEHHsI CEPHOI KHCIIOTHI,
aMMMaka, oO0IlMe HayyHble MPUHLUUIB XMMUYECKUX IPOU3BOJCTB; LEJIECOOOPa3HOCTh INPUMEHEHUS HEOPraHMYeCKHX BEIIEeCTB B
MPOMBIIIICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTH BJAJCHHUS CHCTEMOH 3HAHMKA O METOJaX HAyYHOTO ITO3HAHMS SIBICHHUA NHpPUPOABI — HAONIOJICHHE, W3MEpEHUeE,
MOJIETUPOBAHUE, DKCIEPUMEHT (pealbHbI M MBICICHHBIN), MCIONb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHMsI NPUMEHATh ATH 3HAHUS NpU
HKCHEPUMEHTATbHOM HCCIICIOBAaHUM BEIIECTB M JUId OOBSICHEHUS XUMHUYECKUX SBJICHHUH, HMMEIOLUIMX MECTO B MPUPOZE, NPAaKTHYECKOM
NESTEIbHOCTH YEJIOBEKA U B TIOBCEITHEBHOM JKNU3HH;

Cc(OPMHPOBAHHOCTh YMEHHS BBISBIATh B3aUMOCBA3b XMMHUYECKMX 3HAaHUH C MOHATUSAMHU U MPEICTABICHUSAMU JPYTHX €CTECTBEHHO-
Hay4YHBIX IPEIMETOB Uil 00Jiee 0CO3HAHHOTO MOHMMAaHMs MaTepHaIbHOTO €IMHCTBA MUDA;

c(OPMUPOBAHHOCTh YMEHHUS NMPOBOJIUTH PACUYETHI: C HCIIOJIB30BAHMEM IOHSATUN «MaccoBasi J0JI BELIECTBA B PAacTBOPE» M «MOJISIpHAs
KOHIIGHTPALM»; MacChl BelIeCTBa MM 00BbEMA ras3a M0 M3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce WM 00BEMY OJHOTO M3 YYacTBYIOUIMX B
peaKIMM BeIIeCTB; TEIUIOBOro 3(p@eKTa peakluu; 3HaUYCHUs BOJOPOJHOIO IMOKAa3aTeisl pacTBOPOB KHUCJIOT M IENOYel C U3BECTHOM CTENEeHbIO
JUccoluanui; Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IMPOJYKTa PEaKIMH, €CIM OJHO M3 HCXOJHBIX BEUIECTB JaHO B BHJIE pacTBopa C
ornpeaeNéHHON MaccoBOM J1oJiell pacTBOPEHHOIO BEIIECTBA UM JAHO B M30BITKE (MMEET MPUMECH); JI0JIM BBIXOJIa MPOJIYKTa PEAKIMN; 0O BbEMHBIX
OTHOILIEHUH T'a30B;

c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOSTEIbHO IUIAHUPOBATh M MPOBOJIUTH XMMHUYECKHUH SKCIEPUMEHT (TMPOBEJCHHUE pEaKIMii HOHHOTO
oOMeHa, MOATBEPKIACHHE KaueCTBEHHOTO0 COCTaBa HEOPraHMYECKHUX BEIIECTB, ONPE/EIEHNE CPEIbl PACTBOPOB BEILIECTB C MOMOIIbIO HHIUKATOPOB,
M3Y4YCHHUE BIMSHHS Pa3IMYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOW peaklM{, pelIeHHe HKCIEPUMEHTANbHBIX 3a/ad Mo TemMaMm «MeTaisl» u
«Hewmeramnel») ¢ coOmrofeHueM NIpaBuil 0€30MacHOr0 OOpalIeHUs C BEIIECTBAMU M JIAOOPATOPHBIM 000pyAOBaHHEM, (OpPMYyIUpOBaTH IIENb
UCCIIEIOBaHMsI, IPECTABIATh B Pa3INYHON (popMe pe3ysbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh MX JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOJIIOIaTh TIPaBUiIa MOJIB30BAHUS XUMHYECKOW TOCYJ0M M JTa0OpaTOPHBIM 00OpYy/IOBaHHEM, OOpaIIeHUS C
BEIICCTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMHU I10 BBHITIOJHEHHUIO JIA0OPATOPHBIX XHMHUYECKHUX OIBITOB, JKOJOTHYECKH IIeJIECO00Pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW JEATEIBHOCTH B IIENSX COXPAHCHUS CBOETO 3JI0OPOBBS, OKPYXKAIOMICH MPHUPOIHOW Cpeabl M JAOCTHKCHHS €€
YCTOWYMBOTO Pa3BUTHSI, OCO3HABATh OMACHOCTh TOKCHYECKOTO JEHCTBUS HAa >KMBBIC OpPraHM3Mbl OMPEICIEHHBIX HEOPraHMUYECKUX BEIIECTB,
moHuMas cMmbic nokazarens [1J1K;

c(hOPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABIICHHBIN MOMCK XUMUYECKOW WH(POPMAIIMU B Pa3IMYHBIX UCTOYHHUKAX (HAy4YHAs U
yaeOHO-Hay4YHas INTepaTypa, CpeacTBa MaccoBoil nHpopmanmu, HTEpHET U Ipyrue), KPUTUYECKH aHATU3UPOBATh XUMHYECKYI0 HH(POPMAITHIO,

nepepa6aTLIBaTL €€ ¥ UCII0JIF30BaTh B COOTBETCTBUH C ITOCTABJICHHOM y‘lC6HOfI 33,[[3‘16171.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoandyectBo | OcHOBHEBIE BHABI IIpumeyanue
Tema
n/n yacoB AesiTeJIbHOCTH oorp, 0P
Pasnen 1. Teopernueckue 0oCHOBBI XuMuM — 12 yacos
IIpenmeTt u 3HaYeHNE OPraHUYECKON 1 Paznuuate npenMeTsl U3yuyeHus bu6mmoteka [IOK
1 xumun. GopmupoBanue OPraHMYECKOM M HEOPraHWYECKON https://m.edsoo.ru/59
OpPraHUYECKOM XMMHHU KaK HayKH. xuMud. CpaBHHBATh OPTaHUYECKHE cll2ee
1 Y HEOPTraHWYECKUE COCTUHEHUS. bu6mmoteka [IOK
Teopust cTpoOeHUsI OpraHUYECKUX )
2 . OCyIIECTBIIATH paCYETHI 110 https://m.edsoo.ru/b4
coenuHeHuii A. M. Bytieposa
YCTaHOBJIEHHUIO (hOpMyJI dofffa
1 YTJI€BOJOPOIOB II0 DJIEMEHTHOMY Buomuorexa HOK
H3omepus. Buasl uzomepun: )
3 CTDVKTVDHAS. IIDOCTDAHCTREHHAS COCTaBy M IO aHAIIU3Y NPOTYKTOB https://m.edsoo.ru/61
PYyKTypHad, pocip cropanus. Mcnonb3oBath 294af9
Ki 1 AJITOPUTMEI ITPU PECIICHUM 3a1a4. Buomuorexa HOK
accuduKkaius 1 HOMEHKJIaTypa
4 o FaHI/IS)eCKI/II;I( O P OneprpoBaTh NOHATHSIMA: https://m.edsoo.ru/f5
p A «ruGpHaM3aLys opouTanei, «Sp- f750fe
2
5 Knaccudukanus 1 HOMEHKIATypa 1 ruOpuIH3aHs», «SP°- bubmuoreka [JOK
OpPraHUYeCKHUX COCIUHCHHIM ruOpHUAN3aLIUs», «SP- https://m.edsoo.ru/81



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846

Knaccudukanus 1 HOMEHKIATypa
OPraHMYECKUX COCAMHEHUN

DJEeKTPOHHOE CTPOCHHE aToMa
yriepona. 'mbpunnzanus opoutanei
aTOMOB yriepoja. XuMHUecKas
CBSI3b B OPraHUYECKUX COEIMHEHUSX

DJEKTPOHHOE CTPOCHHE aToMa
yraepoaa. ['ubpunuzanus opOutanei
aTOMOB yIJIEpoJa. XUMHUYECKAs
CBSI3b B OPTaHUYECKUX COCTUHCHUSX

DnexTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPTaHHMYECKUX BEIICCTB

10

TuIbl XUMHYECKUX PEAKIIUH B
OPraHUYeCKON XUMHUHU

11

Pemenne 3amay Ha HaXOXKICHHE
(bopMyITbI OPraHUYECKOTO BEIIeCTBa

12

Pemienne 3aga4 Ha HaxOXIE€HUE
(GhOpMyJITBI OPTaHMYECKOTO BEIIECTBA

ruOpuau3anys». OnucsBaTh
OCHOBHbI€ THIIbI THOPUIN3ALUH
atoma yriepoaa. OObSICHATH
MeXaHU3MBbI 00pa30BaHUs G- U T-
CBsI3€ll B MOJIEKYJIaX OpPraHU4eCKUX
coenrHeHnl. POpMyIHpOBaTh
OCHOBHBIE IIOJIOKEHUS CTPYKTYPHOU
TEOPHH OPTAaHUUYECKHUX BELIECCTB.
MopenupoBaTh MOJIEKYJIbI
HEKOTOPBIX OPraHUYECKUX BEILIECTB.
OrnepupoBath MOHATUSIMU
«3oMepy, «uzoMepus». ONHCHIBATh
IIPOCTPAHCTBEHHYIO CTPYKTYPY
n3y4yaeMbIx BemecTB. OTpaxarb
COCTaB M CTPOECHHE OPraHUYECKUX
COEMHEHUH € ITOMOILBIO
CTPYKTYPHBIX (hOpMyII.
XapakTepu30BaTh BUIbI H30MEPHH.
OrnepupoBaTh MOHATUSIMHU
«MHIYKTHBHBIN 3D pexTy,
«MEe30MEepHBII P DEeKT».
KnaccudpunmpoaTh opranuueckue
COEIMHEHHSI [0 CTPOSHHIO
YIJIEPOHOM LIENH U TUILY YIIIEpO/I-
yraepoaHoi csa3u. HazbiBaThb
OpraHUYECKUE COCTUHEHHS B
COOTBETCTBHH C ITPABUIIAMHU
HomeHknatypsl lUPAC u
panroHaIbHON HOMEHKIIATYPHI.

49e846

bu6nmoreka [IOK
https://m.edsoo.ru/a0
764b24

bu6nuoreka [IOK
https://m.edso0.ru/16
957c01

bubmuorexa [JOK
https://m.edsoo.ru/f8
468927

bubmuorexa [JOK
https://m.edsoo.ru/8f
ad2942

bu6nuoreka [IOK
https://m.edso0.ru/16
957c01

bu6mmoteka [IOK
https://m.edsoo.ru/b4
dofffa

but6mmoreka [IOK
https://m.edsoo.ru/59
cll2ee

Pasnea 2. YraeBoaopoasl — 44 yaca



https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee

Tema 2.1. [lpenesibHble YIiieBOJOPOAbI — 6 4acoB

1 Bragers uzyyaempiMu bubmuorexa [JOK
Ankanbsl. CTpoeHue, U30MepUst U )
13 XAMUYECKAMH MTOHATUSIMU https://m.edsoo.ru/5a
HOMEHKJIaTypa
BBISBISITE XapaKTepHBIC MPH3HAKH 8072af
1 MIOHATUH, YCTaHABIUBATh UX bu6nmoreka [IOK
Ankanbl. DU3NYECKUE U XUMUYCCKHE )
14 N B3aMMOCBS3b, HCIIOJIb30BATh https://m.edsoo.ru/3d
CBOIICTBa.
COOTBETCTBYIOIIHE MOHSTHS TIPH 2ca093
1 OIIMCAaHUU COCTaBa, CTPOCHUS U Buonuorekxa LHOK
15 [Mony4eHre u MpUMEHEHUE ATKAHOB. NPEBPALIEHUI OPraHUYECKHX https://m.edso0.ru/8c
coenunenuit Ucnonb3oBarh 66b12a
C 1 XUMHUYECKYH CUMBOJIUKY IJIA Buoauorekxa HOK
16 Hunicoankatibt. Crpoere, COCTaBJICHUS MOJICKYJISPHBIX 1 https://m.edsoo.ru/el
U30MEpHUsl, HOMEHKIIATYpA. < .
CTPYKTYPHBIX (Pa3BEPHYTOH, 67635b
1 COKPAIEHHOH, CKeNeTHOi) GopMyIL. | BuGmmorexa [IOK
17 LuK10a IkaHEL. d?’ngnqecmxle 1 YcraHaBiIMBaTh NPUHALIEKHOCTD https://m.edsoo.ru/da
XUMHYECKHE CBONCTBA. B}
YIJIEBOIOPOLOB K ONIPEAEIEHHOMY 2c70e4
1 KJIACCY M0 COCTaBy ¥ CTPOECHHUIO,
Ha3bIBATh UX IO HOMEHKJIAType
IUPAC; npuBOIHUTH TPUBHATIBHBIE bubmuotexa [JOK
[Muknoankansl. [lonydenue u .
18 Ha3BaHUS OTIEJIbHBIX https://m.edsoo.ru/e9
IPUMCHCHUE .
PEICTABUTENEH YTIICBOIOPOIOB ccdd8d
Tema 2.2. HenpenesabHblie yriesogopoabl — 12 yacos
1 OnpenensaTs BUA XuMHYeckoi cBsi3n | bubmmorexa [JOK
Anxensl. CTpoeHHE, U30MEPHUS U }
19 B MOJIEKYJIaX YIJIEBOIOPOIOB https://m.edso00.ru/32
HOMEHKJIaTypa
(KOBaJICHTHAs! HETIOJISIPHASL U 8e653a
Ankensl. duznueckue U xumuueckne | 1 TOJISIPHAsL, G- U TT-CBSI3b) bubnuotexa [JOK
20 CBOICTBa (peaKIuy MPUCOCTUHEHUS) IToaTBEPkIaTh HA KOHKPETHBIX https://m.edsoo0.ru/78
IpUMepax XapakTep 3aBUCHMOCTH 5e0ab4
21 AJskeHbl. XUMUYECKHE CBONCTBA 1 PEaKIMOHHOMN CIOCOOHOCTH bu6muorexa [IOK



https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4

(peakuuy OKUCIICHUS,
nonumepusanuu). KayectBeHHbIe
peaKkIuu Ha JBOMHYIO CBS3b

22

Ankensl. CiocoObI OTY4EHUS,
pUMEHEHHE

23

[TpaxTrueckas padota Nel
"TTosrydyeHune ITUIIEHA U U3yYEHHE
€ro CBOMCTB"

24

[TpakTuueckast padorta Nel
"ITosrydyeHue 3TUIIEHA U U3yYEHHE
€ro CBOMCTB"

25

Aunkanuenbsl. CTpoeHHE,
KJIAaCCHU(UKALINS, TOMOJIOTHS,
M30MEpHsl, HOMEHKJIATypa

26

Ankanuensl. Pusnueckue u
XUMUYECKHUE CBOMCTBA

27

Anxanuensl. [lonyuenue u
npuMeHeHne. Kayuyk.

28

Anxunsl. CTpoeHue, U30Mepus U
HOMEHKJIaTypa

29

Asnkunabel. Pu3nueckue u
XUMHUYECKHE CBOMCTBA (peaKkiuu
MIPUCOCTUHCHMS, 3aMEIICHUS )

30

AnkuHBL. XUMHYECKHUE
CBOMCTBa(pEaKIMu OKUCIECHUS,
nonuMepusanun). [lomyuenue u
MIPUMEHEHHE.

YIJIEBOJOPOAOB OT KPATHOCTH U
THITa KOBAJICHTHOH CBsI3M (0- U TT-
CBSI3W) M OT B3aMMHOTO BIIMSTHUS
aTOMOB M T'PYIII aTOMOB B
MOJIEKyJ1ax. XapaKTepUu30BaTh
COCTaB, CTPOCHHE, IPUMEHEHUE,
(hH3UYeCcKre 1 XUMUICCKIE
CBOICTBA, Ba)KHEHIIIME CITOCOOBI
MIOJIYYCHHSI YTJIEBOJIOPOIOB,
MIPUHAJUICKAINX K Pa3THIHBIM
KJIaccaM. BBISBIISATE TEHETHUECKYIO
CBSI3b MEXY yTIEBOJIOPOIAMHU
Pa3IMYHBIX KITACCOB H
MOATBEPKIAATH €€ HAIUUNE
YpaBHEHUSIMU COOTBETCTBYIOIINX
XUMHUYECKUX PEAKLIHN C
WCIIOJIb30BAHUEM CTPYKTYPHBIX
(hopMyI BemIecTB

https://m.edsoo.ru/bf
9e108d

bu6nmoreka [IOK
https://m.edsoo.ru/8d
2c6a3a

bu6nmoreka [IOK
https://m.edsoo.ru/70
a60aad

bubmuorexa [JOK
https://m.edso00.ru/63
35cdd2

bubmuorexa [JOK
https://m.edsoo.ru/d1
db86da

bu6nuoreka [IOK
https://m.edsoo0.ru/87
b13954

bu6mmoteka [IOK

bu6nuoreka [IOK

bu6mmoteka [IOK
https://m.edsoo.ru/1f
acaldl

but6mmoreka [IOK
https://m.edsoo.ru/30
95219b

Tema 2.3. ApomaTuyeckue yriieBoaopoasi — 3 yaca

31

Apenbl. ['omonoruueckuit psia,

PackppiBaTh CMBICT N3y4aeMbIX

bu6nuoreka [IOK



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b

HOMEHKJIaTypa, U30Mepus,
¢du3nueckue cBOMCTBa

32

Apenbl. XMMUYECKHE CBOMCTBA
OeH301a ¥ €ero rOMOJIOTOB

33

Apensl. [lonyyenue u npumMeHeHue

OeH30J1a U er0 TOMOJIOTOB

MOHSTHIA (BBIIETATH HX
XapaKTepHbIE IPU3HAKH) U
MPUMEHSITh 3TH MOHATHUS NPU
OMMCAHUU COCTaBA U CTPOCHHUS
BEUIECTB, /U1 00bACHEHUS
OTJIeIbHBIX (PAKTOB U SBJICHUH.
Hcnonbs30BaTh XUMUYECKYIO
CUMBOJIUKY JJIsl COCTABIICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHON )
(hopMyIT KUCTOPOACOAEPIKAIIUX
OpPraHMYECKUX BEIIECTB.
YcraHaBiuBaTh
IIPUHAJJIEKHOCTD
KHCIIOPOI0COAEPKAIIINX
OpPraHUYECKUX BEIECTB K
ONpeAeIEHHOMY KJaccy I0
COCTaBYy U CTPOECHHIO, HA3bIBATh
ux 1o Homenknatrype |lUPAC;
MIPUBOJIUTH TPUBUATHHBIE
Ha3BaHUs OTACIIBHBIX
IIPEACTABUTENEH
KHCIIOPOJICOIEPIKALIIUX
COCIMHEHUN

https://m.edsoo.ru/3b
f34el7

bu6nuoreka [JOK
https://m.edsoo.ru/5f
766bdf

bubmuorexa [JOK
https://m.edso00.ru/39
66cad9

Tema

2.4. IlpupoaHbie HCTOYHUKH U Nepepa

00TKa YIJ1eBO10

010B — 6 yacoB

34

[IpupoaHbIE HCTOUHUKHU
yrieBoopoaoB. [Ipuponsslii n

HOIMYTHBIA HEPTSIHOM ra3bl: COCTaB,

HCITIOJIB30BaHHUEC

1

XapakTepru3oBaThb COCTAB,
CTpOE€HHE, IPUMEHEHUE,
(1)I/I3I/I'—ICCKI/IG U XUMHNYECKHUE

but6mmoreka [IOK
https://m.edsoo0.ru/09
d5a%hbd



https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd

Hedts: cocras, criocoOs!

CBOICTBA, BaXKHEHIIINE CIIOCOOBI

bu6nmoreka [IOK

35 i https://m.edsoo.ru/2e
nepepaboTKU, IPUMEHEHUE HOTYHCHHS HPCICTABATCICH 3 dp b0
Pa3IMYHBIX KJIACCOB ae
KaMeHHbii yros. L KHCIIOPO/ICOICPAKAIIIX bubmorexa LOK
36 .. https://m.edso0.ru/56
Koxkcoxumuueckoe mpou3BOJICTBO COCAMHCHNH; BBISIBIIATD 226060
FEHETUYECKYIO CBA3b MEXKT
1 Yio .. Y bu6nmoreka [IOK
37 I'eneTuyeckas CBsSI3b MEXKIY HUMH U TIOATBEPKIATh €€ https://m.eds00.ru/fb
KJIacCaMH yIJIEBOAOPOAOB HaJIN4U€ YPaBHCHUSAMU 691387
- 1 COOTBETCTBYIOIINX XUMHUYECKHUX Bu6uorexa LIOK
38 CHCTHUYCCKAA CBA3b MCKIY peaKHHﬁ C UCIIOJIB30BAHUEM httpS://m.GdSOO.rU/93
KIaccamMu yIIeBONOpONoB CTPYKTYPHBIX ()OPMYIT BELIECTB. fb97d2
I'eneTrueckas CBsI3b MEX 1 bubmorexa LIOK
39 KITACCAMH YTYIEBOIOPOJIO Bﬂy https://m.edsoo.ru/5a
859d16
Tema 2.5. I'asioreHnIpon3BOAHBIE YIJICEBOAOPOAOB — 5 4acoB
l'anorennpon3BoIHbIE 1 [TonTBepxk1aTh HAa KOHKPETHBIX bu6mmoteka [IOK
40 YIIIEBOIOPOIOB: KiIacCH(UKAIIS, puMepax XapakTep https://m.edsoo.ru/5a
CTPOEHHUE, U30MEPHsI, HOMEHKIIATypa 3aBHCHMOCTH PEAKIIHOHHOI fa265d
lManorennpon3BoaHbIE 1 CIIOCOGHOCTH bubnmnorexka HOK
41 YIJIEBOAOPOJIOB: EI)I/BI/IquKHe 5 KHCIIOPOICONCPKALIIX https://m.edsoo.ru/cl
XUMHWYECKHUE CBOICTBA 61eb85
OpPraHWYECKHUX BEIIECTB OT
lManorennpon3BoaHbIE 1 (YHKIMOHATHHBIX DY B bubnmnorexka HOK
42 YIJI€BOAOPOAOB: OJTYUYECHUE U YHIH pyn https://m.edsoo0.ru/a8
NpHMeHeHe COCTaBe X MOJEKYI, OT 202930
O00011eHNEe U CUCTEMATU3 AL 1 B3aMMHOT'O BJIMSHNS aTOMOB 1 but6mmoreka [IOK
43 3HaHUH 10 pa3aeny Ipyni aTOMOB B MOJICKYJIaX. https://m.edsoo.ru/8c
"VriaeBogopoab"” a2dcad
KounrpoabHas padborta mo pasuen 1 bubnmorexa LIOK
44 p p pasiety https://m.edsoo.ru/ef

"Yraesogopoer"

92c91c



https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c

Paznen 3. Kucaopoaconepskamue coenmaenusi — 33 yaca

Tema 3.1. Cinptbl. @®eHoJIbI — 9 yacoB

Hpe,I[GJ'IBHBIC OAHOATOMHBIC CIIMPTHI:

45 CTpOeHHE, KIIacCUPUKALINS,
U30MepHsi, HOMEHKJIAaTypa

16 [IpenenbHbIe 0OTHOATOMHBIE CIIUPTHI:
bu3nyeckne U XMMUYECKHE CBOWCTBA
[IpenenbHble OJHOATOMHBIE CIIUPTHI:

47 NOJIy9YEeHUE U TPUMEHEHHE.
dusmnonoruyeckoe AeUCTBHIE
CIHPTOB HA OPTraHU3M YeJIOBEKa
MHOroaroMHbI€ CIIUPTHI.

48 dusnueckue U XMMUYECKHe
cBoMcTBA. JIeiCTBUE HA OpraHu3M
4eJIoBeKa

49 CrniocoObl 1osty4eHus U IpUMeHEeHue
MHOT'0QTOMHBIX CITUPTOB

50 Pemenune 3amgau no reme "Crauptsr"”

51 [TpakTiueckast paborta Ne 2.
"Tlony4yenue 6pomarTana"”

52 ®enoi. Crpoenue. dusnyeckue n
XUMHUYECKHE CBOMCTBA

53 ®enoxn. [lonyyeHne u npuMeHeHue

OnuceIBaTh COCTaB, XUMHYECKOE
CTPOEHUE U PUMEHEHUE KUPOB
Y YTJIEBOJIOB, XapaKTEPU30BaTh
UX 3HAYCHUE I
JKHU3HEACATSIEHOCTH
opranu3moB. Oco3HaBaTh
OITaCHOCTH BO3JICHICTBHS Ha
’KUBBIE OpraHU3Mbl
OIpeIeIEHHBIX
KHUCJIOPOJCOACPKAIINX
OpPraHMYEeCKUX BEIIECTB U
MOSICHATH Ha IPUMEPaxX COCOObI
YMEHBIIEHUS U MPEIOTBPALLICHUS
MX BPEIHOTO BO3JICUCTBUA HA
OpraHu3M YeJIOBEKa

bu6nmoreka [IOK
https://m.edsoo.ru/0a
a8f613

bu6nmoreka [IOK
https://m.edsoo.ru/4e
223795

bubnnoreka IIOK
https://m.edsoo.ru/6b
3255e6

bubmuorexa [JOK
https://m.edso0.ru/69
7lacad

bu6mmoteka [IOK
https://m.edsoo.ru/8b
26fecd

bu6mmoteka [IOK
https://m.edsoo.ru/c8
abc36a

bu6mmoteka [IOK
https://m.edsoo.ru/5c
8816a0

but6mmoreka [IOK
https://m.edsoo.ru/2b
6d8b4b

but6mmoreka [IOK
https://m.edsoo0.ru/46
afael6



https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16

Tema 3.2. Anbaernabl. KapoonoBbie kuciiotbl. Ciio:kHbie 3Gupbl — 15 yacos

54

AJbJEruIbl U KETOHBI:
KJIacCU(UKAIUsI, CTPOCHHE,
HU30MepHsl, HOMCHKIIATypa,
¢du3nueckue cBOMCTBa

1

55

AJpIeruapl 1 KETOHBI: XUMHUUYECKHE
CBOWCTBA

56

AnbIeruapl ¥ KETOHBI: CIIOCOOBI
MOJIYYCHUS U IPUMEHEHUE

57

OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIE KUCIIOTHL: CTPOCHHE,
KJaccuuKanus, U30Mepus,
HOMEHKJIaTypa

58

OIHOOCHOBHBIE IIPEIETbHBIE
KapOOHOBBIE KUCIIOTHI: (PU3NYECKUE
U XuMH4YecKue cBoiicTa. [lonyuenue
KapOOHOBBIE KHUCTIOT.

59

Oco0eHHOCTH CBOMCTB MypaBbUHON
KHUCJIOTBI. MHOTOOOpa3ue
KapOOHOBBIE KUCIIOT.

60

ITpon3BoiHBIE KAPOOHOBBIX KHCIIOT:
CJIOKHBIE Y(PUPBI, AHTHUAPUIBI,
raJlOr€HaHIUAPU/IbI, AaMUIBI,
HUTPHUIIBI

61

Crnosxnble 3¢upsl. CTpoeHue,
U30MEepHs U HOMEHKJIaTypa

62

Cnosxnble 3¢upbl. Pusnueckue u
XUMHYECKHE CBOMCTBA

Hcnonb30Bath 00IIEHAYYHbIE
METO/IbI TO3HAHUS TIPU
CaMOCTOSITEIbHOM
IUTAHUPOBAHUH, TPOBEJCHUH U
OMKMCAHUU XUMHUYECKOTO
AKCIIepUMEHTa (JTA0OpaTOpHBIC U
MpaKTUYECKUE padoThI).
CrnenoBaTh paBuiIam
6e30macHOi paboTHI B
naboparopuu npu
UCIOJIb30BAaHUU XUMUYECKOM
MOCyAbl U 000PYIOBaHMUS, a
TaK)Ke MpaBUIaM 00paIeHUs C
BEIIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMH BBITIOJTHEHUS
71a00PAaTOPHBIX OMBITOB U
MIPAKTUYECKUX paboT Mo
MOJTYYECHHUIO U H3YYCHUIO
OpPraHUYECKUX BEIIECTB.
IIpencraBisTs pe3yabTaThbl
SKCIIEpUMEHTa B (hopMe 3aIrncu
YPaBHEHHI COOTBETCTBYIOIINX
peakIuii ¥ J1eNaTh BBIBOJIBI HA X
ocHoBe. [IpoBOINTh BBIYMCICHUS
JUTSL OTIPENIEIICHUST MOJICKYIISIPHOM
(bOpMyITBI OPTaHUYECKOTO
BEIIIECTBA 110 YPaBHEHHUIO

bu6nuoreka [IOK
https://m.edsoo.ru/7c
875999

bu6nuoreka [JOK
https://m.edso0.ru/8c
fa2548

bubnnoreka IIOK
https://m.edsoo.ru/0a
fb05e4

bubmuorexa [JOK
https://m.edsoo.ru/ba
dd2255

bubmmoteka [IOK
https://m.edsoo.ru/e2
965afe

bu6nuoreka [IOK
https://m.edsoo0.ru/12
95059

bu6nuoreka [IOK
https://m.edso0.ru/9a
6b43ec

but6mmoreka [IOK
https://m.edsoo.ru/c7
a2d429

but6mmoreka [IOK
https://m.edsoo.ru/a2



https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a

[TpakTuueckas padota Ne 3.

XUMHUYECKON PEAKLIUU U 110
MacCCOBBIM JI0JISIM DJIEMEHTOB,

18070a

bu6nmoreka [IOK

63 HonyquHe yKC}’CHOfI KHCJIOTBI U BXOJAIIMX B €r0 COCTaB, a TaKKe https://m.edsoo.ru/81
u3ydeHue e€ CBONCTB" Ha OTIpeIeTIeHHE 0T BHIXOMA 75ac3f
[TpakTnyeckas padora Ne 3. IPOLYKTA PEAKIIUU OT bubnnoreka [JOK

64 HonyquHenchyvCHof'I' KHCJIOTHI U TEOPETHYECKH BO3MOHOTO, https://m.edsoo.ru/le
u3ydeHue e€ CBONCTB b19f%e

CaMocCTOsATEIbHO TUIAHUPOBATH U
[TpakTudeckas padorta Ne 4. OCYIIECTBIISATH CBOIO bubnmorexa LIOK
65 "ox " _ https://m.edsoo.ru/db
YYEHHE CIIOKHBIX dQUpOB [103HABATEJIbHYIO AEATEIbHOCTD; a58adf
Kupsl. Ctpoenue u knaccupukanus. HPHHHMan' aKTg BH?G RS bubmorexa LOK
66 Momyuene TPYNIOBO yHCOHOU https://m.eds00.ru/60
JIESITENIbHOCTH 29b609
bubmuorexa [JOK
67 XKupsl. CBoiicTBa M IPUMEHEHHE https://m.edsoo.ru/14
3558ab
Mprbuta 1 cHHTETHYECKIE MOIOIITHE bubmorexa LOK
68 cpencTBa https://m.edsoo.ru/31
70e7b1
Tema 3.3. YrieBoabl — 9 yacoB
OmHCHIBATh COCTaB, XMMHUYECKOC bubmorexa LOK
VYrnesoasl. OOm1as XxapakTepucTUKa CTPOCHME M II HMGI;GHHG JKHDOB https://m.eds00.1u/39
69 Kiaccuukanms , P P P 3cdacO
1 yIJIEBOJIOB, XapaKTepU30BaTh https://m.edso00.ru/58
UX 3HAYCHUE IS 23cefb
Momnocaxapuael. Pusndeckue u KU3HEACATCIIBHOCTH bubmuoreka [JOK

70 XUMHUYECKHE CBOMCTBA, HAXO0XKICHHUE opraausmoB. OCo3HaBaTh https://m.edsoo.ru/b6
B ipupoze. oTocuHTe3 OMACHOCTD BO3JICHCTBHS Ha 241801
Hucaxapunsl (caxapo3a, MajibT03a, ’KUBBIC OPTaHNU3MbI bubmuoreka [JOK

71 JIAKTO03a): HAXOXKJCHHE B IPUPOJIE, https://m.edsoo.ru/6e

CBOMCTBA, IPUMEHEHHE

ONpeNEIEHHBIX

864db5



https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5

72

[Tonucaxapuabl (Kpaxmai, TITHKOTeH
u nemnonosa). CrpoeHue
MaKpOMOJIEKYJI, pu3ndeckue
CBOICTBA

KHCJIOPOJICOICPIKALITIX
OpTraHU4YCCKUX BCHICCTB U
MOSICHATH Ha IPUMEPaxX CIOCOOBI

73

XUMHUYECKUE CBOMCTBA Kpaxmaia

YMCHBIICHUSA U ITPEAOTBpALICHUSA
HUX BpEIHOI'O BOSHCﬁCTBHH Ha
OpraHu3M 4YC€JI0OBEKaA

74

XUMHUYECKHE CBOMCTBA IEJUIFOJIO3EL.
Bonokna

75

I'enernueckas CBA3b MEXKIY
KJIACCaMU KUCJIOPOICOEPKALINX
OPraHNYEeCKUX COCTMHEHUMN

76

O000111IeHNE U CHCTEMATH3ALIH
3HAHUM IO pa3eny
"Kucnopoacoaepxarniue
OpraHUYeCcKHe coequHEeHus"

77

KonTponbnas pabota
"Kucnopoacoaepxaniue
OpraHUYEeCKHUe CoequHEHNs"

bu6nmoreka [IOK
https://m.edso0.ru/d0
484c76

Bbu6nuoreka [IOK
https://m.edsoo.ru/2b
79510

bu6nuoreka [IOK
https://m.edso0.ru/98
39cl6c

bubnnoreka IIOK
https://m.edsoo.ru/51
dac9d3

bubmuorexa [JOK
https://m.edsoo.ru/42
b872e3

bu6nuoreka [IOK
https://m.edsoo.ru/e3
de37b6

Pa3znen 4. A3oTcoaep:kanie opraHuyecKue Bemecrsa — 15 4

acoB

Hcmons30BaTh XUMHYECKYIO
CHUMBOJIMKY IJId COCTAaBJICHHUA

MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAILIEHHOM )
bopMyI KHUCTOPOICOIePIKALITIX

OpraHUYECKHUX BEIECTB.
VYcra"naBiauBaTh
MPUHAJIEKHOCTh

Amunsbl. Ctpoenue, knaccuukamus, | 1
78 HOMEHKJIATypa U U30MepUsl.
PusnuecKue CBOMCTBA
. 1
79 AMUHBI. XMMHUYEeCKUE CBOWCTBA.
Coun ankuIaMMOHHMS
1
80 CriocoObI oTydeHus 1 IPUMEHEHNE
ann(paTHUIeCKUX aMUHOB. AHUJIMH
81 AmuHokucaotel. CTpoeHue, 1

KHCJIIOPOAOCOACPKAIIINX

bubmmoreka [IOK
https://m.edsoo.ru/94
eb377a

but6mmoreka [IOK
https://m.edsoo.ru/el
2c26b3

but6mmoreka [IOK
https://m.edsoo.ru/7c
3e49c0

but6mmoreka [IOK



https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0

TOMOJIOTHUECKUN Psifl, U30MEpUs U
HOMEHKJIAaTypa

AMUHOKHCIIOTEL. Dusnyeckue u

82 .
XMMHYECKHE CBOMCTBA

83 [Tonydyenne aMUHOKHUCIIOT. 3HAYCHUE
Y IPUMEHEHUE aMUHOKUCIIOT

84 benku. Cocras, ctpoenue,

Ouonoruveckre GyHKIUN

85 benkn. ®usnueckue u XUMHUYECKUE
CBOMCTBa

86 benkn. ®usnueckue u XUMHUYECKUE
CBOMCTBa
[IpakTuueckue padotsl Ne 5.

87 Pemienne skcniepuMeHTaNIbHBIX 337124
o TeMe «A30TCOEpIKAIINE
OpPTraHUYECKUE COCANHEHUS»
A3zoTcoaepikaiue

88 TeTePOIMKITHYSCKHE COCTUHEHUSI.
[Tuppon: cTpoeHue, CBONCTBA

89 [TupuauH: cTpoeHUE, CBOHCTBA

90 Hyxneunossie kucnotsl. JIHK u
PHK

91 [IpaxkTuyeckue pabotsl Ne 6

Pemenne OKCIICPUMCHTAJIBHBIX 3a/1a4

OpraHUYEeCKHUX BEIECTB K
ONpeAeIEHHOMY KJIacCy 110
COCTaBY M CTPOEHUIO, HA3bIBATh
ux no Homenkiarype IlUPAC;
MPUBOJUTH TPUBUAJIHLHBIC
HA3BaHUS OTAEIbHBIX
IIPEACTABUTENIECH
a30TCOJIEPKAIUX COCTUHECHUI

https://m.edsoo.ru/c7
4bfae9

bu6nuoreka [JOK
https://m.edsoo.ru/Oe
79b266

bu6nuoreka [JOK
https://m.edsoo.ru/5d
12d318

bubmuorexa [JOK

bubmuorexa [JOK
https://m.edsoo.ru/27
adaf43

bubmuorexa [JOK
https://m.edsoo.ru/61
0d7431

bubmmoreka [IOK
https://m.edsoo.ru/99
11bef3

bu6nuoreka [IOK
https://m.edso0.ru/03
9d69c8

bu6nuoreka [IOK
https://m.edsoo.ru/1b
718741

bu6nuoreka [IOK
https://m.edsoo.ru/2b
c0f954

bu6nuoreka [IOK
https://m.edsoo.ru/bl



https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1

o reme «Pacno3HaBanue
OPraHUYECKUX COCTUHEHUIN.

91

[IpakTuyeckue pabotsr Ne 6
Penienue skcriepuMeHTaIbHBIX 33184
1o Teme «Pacno3naBanue
OPraHUYECKHUX COCTUHCHHIY.

f2beal

bu6nmoreka [IOK
https://m.edso0.ru/a6
e352ea

Pa3znea 5. BoicokomoJiekyJisipHble coenHenusi — 11 yacoB

92

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOIJICKYJIIPHBIX COG,Z[I/IHCHI/Iﬁ

1

93

OcHOBHBIE METO/BI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN
— MOJMMepU3alys u

IIOJIMKOH ICHCALUS

94

IInactmaccel. YTunmsanusa u
nepepadoTKa MiIacTuKa

95

Kayuyku u cunukonsl. Pe3una.
Bosokna

96

[TpakTryeckas padora Ne 8.
Pemenne skcriepuMeHTATBHBIX 33149
no Teme «Pacno3HaBaHue MmiIacTMacc
Y BOJIOKOH)

97

O00011eHNEe U CUCTEMATU3 AL
3HaHUH 110 KypCy OPraHUYECKOU
XUMHUHI

98

O00011eHNEe U CUCTEMATU3ALIS
3HaHUH 110 KypCy OPraHUYECKOU
XUMHUHI

99

O00011eHne U cCUCTEMATU3 AL

Biagers nsyyaembeimu
XUMHUYECKUMHU MTOHATHSIMMU:
pacKpbIBaTh CMBICI U3yYaeMbIX
MOHSTUN U IPUMEHSATH 3TU
HOHATUS NPH OIMCAHUU COCTaBa
U CTPOEHUS
BBICOKOMOJIEKYJIIPHBIX
OpPraHUYECKUX BEILECTB, AJIS
00BsICHEHUS OTJENIbHBIX (PaKTOB
u siBiieHnid. Vcrions3oBath
XUMHUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS CTPYKTYPHBIX
¢dopmy BemecTB (MOHOMEPOB U
MOJIMMEPOB) M YpaBHEHUH
peaxkuui oJIuMepu3aluy 1
noJiMKoHAeHcauuu. OnuchBaTh
COCTaB, CTPOEHHUE, OCHOBHBIE
CBOIICTBa U IPUMEHEHHE
Kay4yyKoB, HauboJee
pacnpoCcTpaHEHHBIX BUIOB
IJIACTMAcC U BOJIOKOH.

bu6nmoreka [IOK
https://m.edsoo.ru/a8
b83d83

bubnnoreka IIOK
https://m.edsoo.ru/e9
1fe975

bubnnoreka IIOK
https://m.edsoo.ru/83
f63ea3

bu6nuoreka [IOK
https://m.edsoo.ru/9e
bff2fd

bu6nuoreka [IOK
https://m.edso0.ru/08
0felf0

but6mmoreka [IOK
https://m.edsoo.ru/2e
45a244f

but6mmoreka [IOK
https://m.edsoo.ru/9f
11bf51

but6mmoreka [IOK



https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/9f11bf51

3HAHUU M0 KypCy OpraHUYeCKON
XUMUHI

https://m.edsoo.ru/a6
552721

1 bu6nuoreka [JOK CornacHo
Htorosast KOHTpoJIbHAs paboTa Mo .
100 . https://m.edsoo.ru/1f | rpaduky,
KypCY OPTaHUYECKON XUMUU 7b5bd2 Y TBEpIKIEHHO
1 My MIPUKa30M
" 6 bubmuorexa [JOK AUpEKTOpa
101 TOTOBA KOMTPOILHAZ pabota 1o https://m.edsoo.ru/da | MBOY
KypCY OPTaHUYECKON XUMUU 420529 R —
Noly
AHanu3 UTOroOB KOHTPOJIBLHOU 1 Bubmmotexa LIOK
102 i 3?3;;’1 ﬁ%ﬁﬁg;iﬁ:ﬁ;ﬁﬁgo https://m.edsoo.ru/61
HA3HAYCHUS e69003
OBILIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME



https://m.edsoo.ru/a6552721
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/61e69003
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