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HOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma o XMMUM Ha YpOBHE cpefHero oduiero o0pazoBanus pazpadborana Ha ocHOBe DeepanbHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 ob6pazoBanuun B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS (enepanbHON
o0OpazoBaTebHOM nporpaMmel cpeHero oomiero oopazosanus (POII COO), npencraBieHHbIX B DeaepaibHOM roCyJapCTBEHHOM
obpazoBatenbHoM crangapte COO, ¢ yu€rom KoHuenmuu npenoaaBaHus y4eOHOro mpeamera «XUMUs» B 00pa3zoBaTeIbHBIX
opranmuzauusax Poccuiickoit denepanuu, peaau3yoldX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrPAMMbBI, U OCHOBHBIX MOJIOKEHUN
«Ctpateruu pa3Butus Bocnutanus B Poccutickoit @eneparuu Ha nepuoj 10 2025 rona» (Pacnopsbkenue [IpaBurenscta PO ot
29.05. 2015 Ne 996 - p.).

XuMHUS Ha ypoBHE YriayOJaEHHOTO M3y4YeHHs 3aHUMAET Ba)XHOE MECTO B CHCTEME €CTECTBEHHO-HAy4YHOTO OOpa30BaHUS
yuamuxcsi 10-11 kiaccoB. M3ydenue npeamera, peann3yeMoe B YCIOBUSX TUDPepeHInpoBaHHOTO, TPOYUILHOrO 00y4eHHUs,
npu3BaHO 00ecTeunuTh 0011e00pa30BaTENbHYI0 U OOIIEKYJIbTYPHYIO MOJATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOIUMYIO IS
ajanTalri WX K OBICTPO MEHSIONIMMCS YCIOBHUSIM JKH3HU B COLIMYME, a TakXKe JJisl MPOAODKEHHUS OOydYeHHUsI B OpraHH3aIusaX
npodeccuoHaIbHOT0 00pa30BaHus, B KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 TPUOPUTETHBIX AUCITUILINH.

B nporpamMMe mo XxumMuu Ha3HaueHHE MpeaMera «XUMHUs» TMOJy4aeT MOJIPOOHYI0 HMHTEPHPETAIMI0 B COOTBETCTBUU C
ocHoBonosararomuMu nojoxkeHusMu GI'OC COO o B3aMMO0OYCIOBICHHOCTHU II€JIEH, collepKaHus, pe3yabTaTOB O0YUYEHUS U
TpeOOBaHU K YPOBHIO TIOJITOTOBKH BBIMTYCKHUKOB. CBUIETETECTBOM TOMY SIBJISIFOTCSI CJICYIOIIHME BBITTOIHIEMBIE IPOTPAMMOii 110
XUMUHU (PYHKITUN:

¢ TH(GOPMAIIMOHHO-METOIUYECKAsI, peanu3alus KOTOPOil o0ecrieyrBaeT MOJyYeHHE MPEICTABICHUS O IENsIX, COACPKaHUH,

oOmmielt crpateruy OOy4YeHHSs, BOCIHUTAHHUS W PA3BUTHSA OOYYAIOMIMXCA CPEACTBAMHU MpEaMEeTa, M3y4yaeMOro B paMKax

KOHKPETHOTO TIPODHIIs;

® OPraHU3allMOHHO-IUIAHUPYIOWIAs, KOTOpas IMpPEeayCMaTpUBAECT ONPEACICHHUE: MPUHLUIIOB CTPYKTYPUPOBAHUA U
MOCJICIOBATEILHOCTH U3YYCHHS Y4EOHOTO MaTrepuasa, KOJTUIECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTePUCTHK; MOJAXOI0B K
(GbOopMHUPOBAHUIO CONEPKATEIHPHON OCHOBBI KOHTPOJISI M OIEHKA 00pa30BaTEIbHBIX JOCTIKEHUN OOYyYarommxcs B pamMKax
WUTOTOBOM aTTecTanuu B opMe eJUHOTO TOCYIAPCTBEHHOTO IK3aMeHa 0 XUMUH.

[Iporpamma aJist yriryOiaEHHOTO U3YUYECHHS] XUMUU:

® yCTAaHABJIMBACT MHBAPUAHTHOE MPEIMETHOE COJIepKaHue, 00sI3aTeIbHOE Il U3YUYEeHUS! B paMKaX OTIENbHbIX MpoduieH,
npeaycMaTpUBaET paclpeielieHue U CTPYKTYPUPOBAHUE €ro MO KjiaccaM, OCHOBHBIM COJI€pKaTelbHbIM JIMHUSIM/pa3iesiaMm

Kypca,



® 1a€T MPUMEPHOE pacpeiesICHHe YYeOHOTO BpEeMEHH, PEKOMEHTyEeMOTO ISl U3YUYEHUS OTJEIbHBIX TEM;

e[Ipe/UlaracT NPUMEPHYIO MOCJIEI0BATEIbHOCTh U3Y4YEHMs] Yy4eOHOro Marepuajga ¢ Y4€TOM JIOTMKHM IIOCTPOEHHs Kypca,
BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBS3EH;

® 1a€T METOAMYECKYIO MHTEPIIPETALIMIO LIeJIeH U 3a7a4 U3y4eHHs peMeTa Ha YIiIyOJI€HHOM YPOBHE C YUYETOM COBPEMEHHBIX
NPUOPUTETOB B CHCTEME CpEeAHEro oOuiero oOpa3oBaHus, COACPKATEIbHON XapaKTEPUCTUKHU TUIAHUPYEMBIX Pe3yJbTaTOB
OCBOCHHSI OCHOBHOU 00pa3oBaTeNIbHOW HpOrpamMMbl CpeAaHero oOluiero oOpa3oBaHus (JIMUYHOCTHBIX, METaNpPEAMETHBIX,
OPEIMETHBIX), @ TaKXe C YYETOM OCHOBHBIX BUJOB Yy4e€OHO-TIO3HABATEIbHBIX ACHCTBUN OOYYaromierocss Mo OCBOEHHUIO
COJIEpKaHUsl IPEIMETA.

[lo BceM Ha3BaHHBIM MO3UIHUSAM B IPOrpaMMeE MO XMMHUHU MPETyCMOTPEHA TPEEMCTBEHHOCTh C 00YYeHHEM XUMHUH Ha YPOBHE
OCHOBHOTO 00mIero o0Opa3oBaHus. 3a TpejaesiaMd YCTaHOBJIECHHOW MpOrpaMMoil Mo XUMUU 0O0sS3aTeNbHOW (MHBAPUAHTHOMN)
COCTaBIIAIOIICH COAEPKaHUs y4eOHOro MpeaMeTa «XUMHUSD» OCTAaETCS BO3MOXKHOCThH BbIOOpa €ro BapMaTUBHOW COCTAaBJISIOIIEH,
KOTOpasi JOJIKHA ONPEIENSITHCS B COOTBETCTBUM C HAINPaBIECHUEM KOHKPETHOTO MPOQuIIsi 00yUeHHs.

B cootBerctBum ¢ koHuentyaibHbiMU ToJiokeHusIMH PI'OC COO o HazHayeHUH NMpeaMeTOB 0a30BOr0 U YIIIyOJIEHHOTO
ypoBHe# B cucteme auddepeHurpoBaHHOr0 00y4eHHs Ha YPOBHE CpeIHEro 00111ero 00pa3oBaHus XUMHUSI HA YPOBHE YTIIyOJIEHHOTO
U3YyYCHHs HAIMpaBjieH Ha pealn3alyio MPEEeMCTBEHHOCTH C TMOCIEAYIONIMM AITAarloM TOJYyYeHUS XUMHYECKOro oOpa3oBaHUs B
paMKax HW3Yy4Y€HHMs CHEUUAJbHBIX €CTECTBEHHO-HAYYHBIX M XMMHYECKHMX [HCIUIJIMH B By3aX M OPraHU3alMsIX CPETHErO
npodeccroHaibHOro oOpa3zoBaHusi. B 3TON CBA3M H3yueHHEe mpeaMera «XUMHUS» OPHUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha
pacIIfpeHre U yriiyoJieHHe TEOPETUYECKON M MPAKTUYECKON MOJATOTOBKH O0YYaIOIUXCs, BRIOPABIINX OMPENeIEHHBIA TPO(HIH
oOyuyeHusi, B TOM 4YHCIE C TEpPCHEKTUBOM IOCIEAYIOUIETO IMOJYYEHUS XUMHUYECKOro O0pa30BaHHA B OpraHU3aIusgX
npodeccruonansHOrO 00pa3zoBanusa. Hapsay ¢ atum, B cBete TpeboBanuii ®I'OC COO k miaHupyeMbIM pe3ysibTaTaM OCBOCHUS
(denepanbHOil 00pa3oBaTeNbHON MPOrpamMMbl CPEAHETO OO0IIEro OO0pa30BaHUs HM3Y4YEHHE NpeaMeTa «XHUMHUS» OPUEHTHPOBAHO
TaKKe Ha pelieHe 3a/1a4 BOCMUTAHUS U COIMAIEHOTO Pa3BUTHS 00yJaroniuxcs, Ha GOpMUPOBAHNE Y HUX OOIENHTEIUICKTYaTbHbIX
YMEHUH, YMEHUI paIioHaInu3aii yaeOHOTO Tpyaa U 0000MEHHBIX CTTIOCOO0B NEeATEIFHOCTH, UMEIOINX MEXTUCIIUIUTMHAPHBIN,
HAJNPEIMETHBIA XapaKTep.

CocTaBasionMu IpeaMeTa « X UMHEs Ha YPOBHE YTIyOIEHHOTO H3YUCHHUS SABIIAIOTCS YIITyOn€HHbIE Kypchl — «OpraHnyeckas
xumus» 1 «O0111as 1 Heopranuyeckas Xumus». [lpu onpeaeneHnu NoaxoA0B K 0TOOPY U CTPYKTYPHOM OpraHU3aIMU COJIEPKAHUS
ATUX KypCOB B MPOTrpaMMme MO XUMHUHU 32 OCHOBY HpuHATHI nojoxeHuss ®I'OC COO o paznuuusx 6a30BOTO U YrIyOJIEHHOTO
YPOBHEW W3y4YEHUs MPEAMETA.



OcHoByY copaepkaHus KypcoB «Opranudeckas xumusi» U «OOImas U HEOpraHUYeCcKas XMUMHSI» COCTaBJISET COBOKYITHOCTH
MPEJAMETHBIX 3HAHWW W yYMEHHH, OTHOCSIIMXCA K 0a30BOMY YpPOBHIO HM3YYCHHs TMpeaMera. JTa CHCTeMa 3HaHUH TOoJydaeT
onpenenéHHOe TEOPETHYECKOe JOMOJIHEHHE, TIO3BOJSIONIEE OCO3HAHHO OCBOHWTH  CYIIECTBEHHO OONbIIMK  00BEM
¢akTomornyeckoro Marepuaia. Tak, Ha yriyOJEHHOM YpOBHE M3ydeHHUs MpeameTa oOecredeHa BO3MOXKHOCTh 3HAYHTEIHLHOTO
yBEIMUCHHUS 00bEMa 3HAHUK O XMMHYECKUX JJIEMEHTaX M CBOMCTBaX WX COCAUHEHUN Ha OCHOBE PACIIUPEHUS U YIIIYOJICHHUS
NPEJICTaBJICHUI O CTPOCHHUH BEIECTBA, XUMHYECKOU CBSI3U M 3aKOHOMEPHOCTSX MPOTEKAHMSI PEAKIIMIA, PACCMaTPUBACMBIX C TOUYKH
3pEHUs XUMUYECKON KMHETHKU U TEPMOJIMHAMHKH. V3ydeHne epHOIuIecKOro 3aKoHa U [Ieprondeckoi CHCTEeMbl XUMHUYSCKUX
AJIEMCHTOB 0a3MpyeTCs Ha COBPEMCHHBIX KBAaHTOBOMEXAHMYECKHX IPEACTABICHUAX O CTPOSHHWM aromMa. XUMHUYECKas CBS3b
OOBSCHACTCS C TOYKH 3PEHUS DHEPreTHYCCKUX W3MCHCHUH Npu e€ o0pa30oBaHUM M Pa3pylICHUH, a TAKKe C TOYKU 3PCHHS
MEXaHH3MOB e€ 00pa3oBaHusl. V3ydeHHe TUIIOB peaKIuid JOTIOTHACTCS (POPMUPOBAHUEM TIPEICTABIICHUN 00 SJICKTPOXUMUYECKHUX
npoleccax M 3JICKTPOJIM3E PacIIaBOB M PACTBOPOB BEIIECTB. B Kypce OpraHMYecKold XMMUU MPH PaCCMOTPEHHH PEaKIIMOHHOW
CIIOCOOHOCTH COCMHEHHH yesieTcss 0c000e BHUMaHKE BOIIPOcaM 00 3JIEKTPOHHBIX d((eKTax, 0 B3aMMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHH3MaX PEaKIThii.

Ocoboe 3HaueHWEe WMEET TO, YTO Ha COJEpPKaHUE KYpPCOB XHMHH YIITYOJIEHHOTO YPOBHS W3YYCHHs I KJIacCOB
ornpeaenéHHoro npoduis (TIaBHEIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOTIOTHEHHH K OOIIeH crucTeMe PeIMETHBIX 3HAHHIA)
OKa3bIBAIOT BIUSHUE CMEXHBIC MPEAMETHI. Tak, HapuMep, B COJIEP)KaHNH MPEAMETa IS KIIaCCOB XUMHUKO -(DU3HMUECKOTO IPOQHIIS
00JbIIIOC 3HAYCHHUE OYIyT UMETh JJIEMEHTHI Y4eOHOT0 MaTepuana 1mo oomei xumun. [Ipy n3ydeHnu npeamera B JaHHOM CIIydae
aKIEHT OYJIeT c/ieNiaH Ha OOITHOCTh METO/I0B ITO3HAHUS, OOITHOCTH 3aKOHOB ¥ TEOPHI B XUMHUH U B PU3UKE: aTOMHO -MOJICKYJISIpHAS
Teopus (MOJEKYJIsIpHAsT Teopus B (U3MKE), 3aKOHBI COXPAHEHUS MAacChl M DHEPTUHU, 3aKOHBI TEPMOJWHAMUKH, DJICKTPOIU3A,
MIPEICTABICHUS O CTPOSHUH BEIIECTB U APYTOe.

B 10 ke BpeMs B coliep>KaHHH MpeaMeTa IS KIaCCOB XUMHUKO-0HMOIOTHYEeCKOTo Mpoduis OONBIIHNKA YASTbHBIA BeC OyaeT
UMETh OpraHudeckass Xumusi. B 3TOM ciydae mpesocTaBiseTcss BO3MOXKHOCTH I 0ojiee OOCTOSITENIBHOTO PAcCMOTPEHUS
XUMHYECKOW OpraHU3aINK KIETKH KaK OMOJIOTMYECKOW CHUCTEMBI, B COCTAB KOTOPOH BXOMST, K MPUMEPY, TAKHE CTPYKTYPHBIC
KOMITOHEHTHI, KaK JUMUABI, OCNKH, YIJIeBOJbI, HYKIEMHOBBIE KUCIOTHI U Apyrue. Ilpm 5ToM 3HAHHS O COCTaBe W CBOWCTBAX
MPEICTaBUTENICH OCHOBHBIX KJIACCOB OPTaHMUYECKHUX BEIIECTB CIIY»KAT OCHOBOM /IS U3YUYEHUS CYIIIHOCTH MPOIECCOB (POTOCHHTERA,
TBIXaHUS, TTUIICBAPCHHUS.

B mmanme dopmupoBaHHWs OCHOB HAayYHOTO MHPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX METOJOB TO3HAHUS U OMBITA
MPAKTUYECKOTO TPUMEHEHWS HAayYHBIX 3HAHWA W3ydYeHHE TmpeaMeTa «XuMus» Ha YyriayOnEHHOM YpPOBHE OCHOBAHO



Ha MEXIPEAMETHBIX CBS3SIX C Y4eOHBIMU MpeaMeTaMH, BXOASUIMMHU B COCTAaB MpEAMETHBIX oOnacteil «EcTecTBeHHO-Hay4HbIe
npeaMeTb», «MaTemaTuka u uHpopmaTuka» U «Pycckuil sI3bIK U IUTEpATypay.

[Ipu n3yyeHuun yuyeOHOro npeaMera « XuMHs» Ha yriyoJ€HHOM YpOBHE TakKe, KaK Ha YPOBHE OCHOBHOT'O U CPETHET0 OOIIETo
oOpa3oBaHus (Ha 0a30BOM YPOBHE), 3aJaueil MEPBOCTENEHHON 3HAYUMOCTH SIBIsieTCS (POPMHPOBAHUE OCHOB HAYKH XUMHUH KaK
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATEIHHOCTH YeJIOBEKAa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBHI.
Pemenue sToli 3a1aun Ha yriyOJEHHOM ypOBHE U3yUEHUS IPEIMETA IPEANIONAracT peanu3aluio TakuX Helen, Kak:

¢ hopMHpOBAHUE TIPEJICTABICHUI: O MaTEPUAIBLHOM E€MHCTBE MUPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SBJICHUN TPUPOJIBI,

0 MECTe XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK U €€ Beyllel poju B 00ECIEYeHUH YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA: B

pelIeHnH MpooIeM KOJIOTHUYECKOM, SJHEPTeTUYECKON U MUIIEBONM O€30MaCHOCTH, B PA3BUTHH MEAMIIMHBI, CO3aHUN HOBBIX

MaTEpHUaJiOB, HOBBIX HCTOYHUKOB HSHEPruH, B OOECIEUEHWH PAIMOHAIBLHOTO MPUPOOINOIb30BaHUA, B (HOPMUPOBAHUU

MUPOBO33PEHUS U OOIIEH KyJIbTYyphl YEJIOBEKa, a TAKXKE IKOJOTHYECKH 00OCHOBAHHOTO OTHOIICHMSI K CBOEMY 3/I0POBBIO U

IIPUPOJHON CpeaE;

® OCBOCHHME CHCTEMBI 3HAHWUH, JICKAIIUX B OCHOBE XMMHUYECKOM COCTABJISIOLIECH E€CTECTBEHHO-HAYyYHOW KapTUHBI MUpa:
(GyHIaMEHTaTbHBIX MOHATUN, 3aKOHOB M TEOPUN XUMHUHU, COBPEMEHHBIX NPEJICTABICHUNA O CTPOSHUHU BEIECTBAa HAa Pa3HBIX
YPOBHSX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM, HA/IMOJIEKYJISIPHOM, O TEPMOJIMHAMHUYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTAX
NPOTEKAHMSI XUMUYECKUX PEaKIUi, O XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 OOIIMX HAYyYHBIX
PUHLMIAX XUMHYECKOTO ITPOU3BOACTBA;

e hopMHpoBaHUE Yy OOYYAIOUIUXCSI OCO3HAHHOTO TOHMMAHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX XWMHMUYECKHX 3HAHUU IS
O0OBSICHEHUS KIIIOUEBBIX HJIEH U MPOOJIEeM COBPEMEHHOM XUMUU, IJIsi OOBSICHEHUSI M MPOTHO3UPOBAHUS SIBICHUHN, HUMEIOITNX
€CTECTBEHHO-HAYYHYIO MPHUPOJY; TPAMOTHOTO PEIIEHUs MpoOJieM, CBA3aHHBIX C XMMHEH, MPOTHO3UPOBAHMS, aHAIH3A H
OIICHKU C TIO3UIIUH JKOJOTUYECKOW 0€30MacHOCTH MOCIEACTBUN OBITOBOM M MPOU3BOACTBEHHOM ACSATEIHHOCTH YETIOBEKA,
CBS3aHHOW C XUMHUYECKUM MIPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MEPEPabOTKOM BEIIECTB;

e yriyOJIeHHE TIPEACTaBICHUH O HAYYHBIX METOJIaX IMO3HAHUS, HCOOXOUMBIX I TPUOOPETSHHUS] YMEHUN OPUESHTHPOBATHCS
B MHpE BEIIECTB U OOBSICHEHHS XHMHUYECKHX SBJICHUM, UMEIOIIUX MECTO B IMPUPOJIC, B MPAKTHUYECKOW JEATCIHHOCTH M
HOBCEIHEBHOU KNU3HMU.

B muiane peanu3zanuu nepBoovepeIHbIX BOCIUTATENIbHBIX U Pa3BUBAIOIINX (PYHKIUMN LETOCTHOM CUCTEMBI CPEIHEr0 OOIIEro
o0pa3oBaHus MpU U3YYCHUU MpeaMeTa «XUMUS» Ha YrIIyOJIEHHOM YpOBHE OCOOYIO aKTyaldbHOCTh MPUOOPETAIOT TaKUE LEIU U
3a7a4u, Kak:



®BOCIIMTaHUE YOEXKIEHHOCTH B IO3HABAEMOCTHU SIBJICHUM MPUPOJbI, YBAXEHUS K IMPOLECCY TBOpUECTBa B OOJACTH
TEOPETUUYECKUX U MPUKIIAHBIX UCCIEOBAaHUMN B XUMHUH, (POPMUPOBAHUE MUPOBO33PEHHU S, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU;

® pa3BUTHE MOTUBAIIMHU K O0OYUYECHHIO U NMO3HAHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHUS
00IIIeYeTOBECYCCKUX IIEHHOCTEH;

® pa3BUTHE MO3HABATEIbLHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM 00ydaronuxcs, GopMUpPOBAHUE Y
HUX CO3HATEJIbHOTO OTHONIIEHUS K CaMOOOpa30BaHUI0 W HENPEPHIBHOMY OOpAa30BaHUIO KaK YCIOBUIO YCIEUIHOM
npodeccroHaIbHON U OOIIECTBEHHON NEATeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO M MOTPEOHOCTU B
310pOBOM 00pa3e KU3HH;

L4 (1)OpMI/IpOBaHI/IC YMGHI/Iﬁ N HABBIKOB PA3YMHOI'0O ITPUPOIOIIOJIB30BAHUA, PA3BUTHC AKOJIOTHYECKOMN KYJIbTYPHI, HpI/I06peTCHI/Ie
OIIbITAa O6HIGCTBCHHO'HOH€3HOf;I KOJIOTMUECKOU ACATCIIBHOCTH.

OO61iee 4McI0 YacoB, MPEIYCMOTPEHHBIX /U U3yYEHUs XUMUU Ha YIriyOJIEHHOM YpOBHE CpefHero ooiiero oOpa3zoBaHus,
coctanisier 204 gacoB: B 10 kimacce — 102 ygaca (3 gyaca B Henento), B 11 kmacce — 102 gaca (3 yaca B HeIeII0).

COJEP KXAHME OBYYEHUA
10 KIJACC
OPTAHUYECKASA XUMUA

TeopeTruyeckne 0OCHOBbI OPraHUYeCKOM XUMMH.

[IpenmeT u 3HaUYCHHUE OPTAaHUYECKON XUMHH, MPECTABICHIE O MHOTOOOpa3uy OPTaHUYECKUX COCTMHECHHM.

DNEKTPOHHOE CTPOSHHUE aTOMa YTIEPOIa: OCHOBHOE U BO30YKAEHHOE COCTOSTHUA. BaneHTHBIC BO3MOKHOCTH aTOMa YTJIepoIa.
XvMHYeCKasi CBSI3b B OPraHWYECKUX COCAMHECHHSIX. THUINBI TUOPUAM3AIMU ATOMHBIX OpOWTaneil yriepoma. MexXxaHU3MBI
o0pa30oBaHus KOBaJCHTHOW CBA3W (OOMEHHBIM M JIOHOPHO-AKIENTOPHBIN). THITBI TepeKphIBaHUS aTOMHBIX OpOWTaNeH, 6- u 7-
cBa3u. OnuHapHasi, ABOHas U TpoitHas cBsi3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYyJax OopraHMyeckux Bemiect. [loHsTue o
CBOOOJIHOM pajivkaie, Hykieoduie u anekTpodue.

Teopust cTpoeHusi OpraHudecKux coenuHeHuil A.M. byTiiepoBa U COBPEMEHHBIE MPEACTABICHHUS O CTPYKTYpE MOJIEKYJL.
3HaueHUE TEOPUU CTPOCHUSI OPraHUYECKUX COeNUHEHUU. MoJekynsipHble U CTPYKTypHbIe (GopMynbl. CTPpyKTYpHBIE (POPMYIIbI



pa3INYHBIX BUAOB: Pa3BEPHYTas, COKpall€HHas, cKeyeTHas. M3omepus. Buasl m3omepuu: CTpyKTypHasi, HNpOCTPAHCTBEHHAS.
OnekTpoHHbIe AP (DHEKTH B MOJEKYIaX OPraHUYECKUX COSUHEHUN (MHAYKTUBHBIA U ME30MEPHBII 3P DEKTHI).

[IpencraBienne o kiaccudukanuum opraHudeckux BemecTB. llonarne o (QyHKIMOHaNbHOM rpymnme. ['omosnorus.
['omonoruueckue psaael. Cucrtematudeckas HoMmeHknarypa opranndyeckux coeauHeHuidl (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEIEH.

Oco0eHHOCTH M KJIacCU(pUKALMSI OpraHuYecKuX peakiuui. OKUCIUTENbHO-BOCCTAHOBUTENbHbBIE PEAKIIMU B OPraHUYECKOM
XUMUHU.

OKCIEepUMEHTAILHBIE METO/Ibl U3YUYCHUS BEIIECTB M MX MPEBPAIICHUI: 03HAKOMIIEHHE C 00pa3liaMi OPTaHUYECKUX BEIEeCTB
U MaTepuajgaMy Ha UX OCHOBE, OMBITHI MO MPEBPAEHUI0 OPTaHWYECKUX BEIIECTB MPU HarpeBaHUM (IUIaBJICHUE, OOYTJIMBaHUE U
rOpeHue), KOHCTPYUPOBAHUE MOJIEJIEH MOJIEKYJl OpraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Anxanbl. ['oMonorudeckuit psj aakaHoB, o0mias GopMylia, HOMEHKIIATypa U U30MepHsi. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHME MOJIEKYII AJIKAHOB, SP>-TUOPHAN3ALMS ATOMHBIX OpOMTaNel yriepoaa, 6-cBa3b. DU3nUecKre CBOWCTBA aJKaHOB.

XHWMHUYECKHE CBOMCTBA AJIKAHOB: PEAKIIMU 3aMEIICHUS, H30MEPU3ALNH, JETUAPUPOBAHUS, IMKIN3ALNHT, TUPOJIN3a, KPEKUHTa,
ropenus. lIpencraBienue o MExaHU3ME peakUuil paJuKaIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupozae. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKaHOB.

Huknoankanel. O6mmas dopmysna, HOMEHKIATypa U uzoMepusi. OCOOEHHOCTH CTPOEHUS M XUMHUYECKUX CBOWCTB MajbIX
(uMKIIONpoNaH, NUKIOOYTaH) U OOBIYHBIX (IIMKJIOMEHTAaH, ITUKIOTeKCaH) MUKIoagkaHoB. CrocoObl MONy4YeHHUs] U MPUMEHEHUE
LHUKJIOATKAHOB.

Ankenbl. ['oMonorudeckuit psiji ajakeHoB, o01masi GopMmyrna, HOMEHKIATypa. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYII aIKEHOB, Sp>-rMOpUIM3allis aTOMHBIX opOuTaneil yriepona, 6- u n-cBa3u. CTpyKTypHas M reoMeTprueckas (LHUC-TPaHC-
) uzomepusi. PuznuecKue CBOMCTBA aIKEHOB. XMMUYECKHUE CBOMCTBA: peaKlUU MPUCOCANHEHNUS, 3aMEIICHUS B OL-TIOJIOXKEHUE MPU
JIBOMHOMW CBSI3M, MOJUMEpPHU3AIMU U okucieHus. [IpaBmio MapkoBHrukoBa. KauecTBeHHbBIE peakiiny Ha JBOWHYIO CBsI3b. CIIOCOOBI
MOJY4YEHUSI U IPUMEHEHNE AJIKEHOB.

Anxamuensl. Knaccudukamuss ankaaueHOB  (COMpPsDKEHHBIC, W30JUPOBAHHBIC, KyMmyauposauusie). (OCOOEHHOCTHU
AJIEKTPOHHOTO CTPOCHUS W XUMHUYECKHX CBOWCTB CONPSDKEHHBIX IHEHOB, 1,2- u 1,4-npucoenunenue. llonumepunszanus
conpsiKEHHBIX TUEeHOB. CrIOocOObI MOTYyUYEHHS U TPUMEHEHHE aJIKaIMEHOB.

Ankunbl. ["'oMonoruyeckuil psii ankuHOB, o01as popMyina, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI aJKHMHOB, SP-THOpPUIM3ALIMS aTOMHBIX opOuTaneil yriaepoaa. OuU3HYecKre CBONCTBA aJIKUHOB. XUMHUYECKHUE




CBOMCTBA: peaklMy MPUCOCAUHEHUS, TUMEpPU3AlMU U TpUMepHU3aluu, okuciaeHus. KucioTHble CBOMCTBA alKMHOB, MMEIOIIUX
KOHIIEBYIO TPOITHY1O CBsi3b. KauecTBeHHBIC peakiuy Ha TPOMHYIO CBsI3b. CIIOCOOBI MOTYYCHUS U IPUMEHEHUE aJTKUHOB.

ApoMatnueckue yrieBoAopoj bl (apeHsl). I'omonmoruyeckuil psij apeHoB, obmias Gopmyiia, HOMEHKIATypa U HU30MEpHs.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI OeH30J1a. Du3nuecKre CBOMCTBA apeHOB. XUMUUYECKHE CBOMCTBA O€H301a
¥ €0 TOMOJIOTOB: PEAKIMY 3aMEelIeHUS B OEH30JIbHOM KOJIbIIE U YTIIEBOAOPOJIHOM pajuKalle, peakiiui NPUCOETUHEHUS, OKUCIICHUE
romosoroB 6en3ona. [lpencraBnenue 06 OpUeHTUPYIOIIEM JEHCTBUHU 3aMECTUTeNIe B 0EH30JbHOM KOJIBIIE HA MPUMEPE aTKUITbHBIX
paguKalioB, KapOOKCHIBHOM, TUAPOKCUILHON, aMUHO- M HUTPOTPYIIIIBI, aTOMOB rajloreHoB. OCOOCHHOCTH XUMUUYECKUX CBOMCTB
ctupona. [Tonumepuzanus ctuposna. CriocoObl MOTYyYEHUS U IPUMEHEHUE aPOMATUYECKUX YTIIE€BOIOPOIOB.

[Tpuponnsiii ra3. [TonytHeie HedTAHBIC Ta3bl. HedTh 1 €€ npoucxoxaenne. KaMeHHBIN yroiib U IPOYKTHI €T0 IepepaboTKH.
CnocoObl mepepaboTku HedTH: TEPEroHKa, KPEKUHT (TEPMUYECKHH, KaTaIUTHYECKUii), pudOpMUHT, TUponu3. [IpoayKThi
nepepadboTku He)THU, UX TPUMEHECHHE B IPOMBIILJICHHOCTH U B OBITY.

['eneTnueckas CBS3b MEXY pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YTIEBOAOPOIOB. Peaknnu 3aMellieHus TajloreHa Ha TUAPOKCOTpyMIy,
HUTPOTPYIIY, HMUAHOTPYIITY, aMUHOTpymiy. /lelicTBUe Ha rajoreHImpoOU3BOJHBIE BOJHOTO M CIIMPTOBOTO PAacTBOpa IIEIOYH.
BzaumoneiicTBue AuranoreHaqkaHoOB ¢ MarHueM W IMHKOM. [loHsTHE 0 MeTayuioopraHuyecKux coeAuHeHusx. Mcnonb3oBanue
raJIOTeHIPON3BOIHBIX YTIIEBOJAOPOIOB B OBITY, TEXHUKE U IMPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

OKCHEePUMEHTAILHBIC METOJbl M3YYEHHs BEIIECTB M HMX TMPEBpAIICHUN: M3y4eHHE (U3HMUYECKUX CBOMCTB YIIE€BOIOPOIOB
(pacTBOPUMOCTD), KaU€CTBEHHBIX PEAKIIMI YTIIEBOJOPOJOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHWE OPOMHOM WM MOJAHOW BOJBI,
pacTBOpa IMepMaHraHaTa Kajusi, B3aUMOJICHCTBHE alleTHJICHa C aMMHUA4dHbIM pacTBOpoM okcuma cepebpa(l)), xauecTBeHHOE
oOHapy>KeHHe yTiepo/ia ¥ BOJOPO/Ia B OPraHMUECKUX BEIIECTBAX, MOTYyUYECHUE STUICHA U U3yUYEHUE €r0 CBOWCTB, 03HAKOMIICHHUE C
kosutekiusamu «HepTe» u «Yronb», ¢ 00pa3amMu miacTMace, KayaykoB U pe3WHBI, MOACIUPOBAHUE MOJIEKYN YTIIEBOJOPOIOB U
rajioreHIpOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoaconepxkamnue opranudeckKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE CIUPTHL. CTpoeHUE MOJIEKYJ (Ha mMpUMepe MeTaHoja U 3TaHoJa). ['omonorudeckuii psia, ooas
dbopmya, m3omepus, HOMEHKIATypa U kiaccudukanus. Pu3ndeckue CBONCTBA MPESTbHBIX OTHOATOMHBIX CITUPTOB. BogopoaHbie
CBSI3U MEXIY MOJIEKYJIaMH CIIUPTOB. XUMHUUYECKUE CBOMCTBA: PEAKIIMU 3aMEILCHUs, JEerUApaTalii, OKUCICHUS, B3aUMOJCHCTBHIE
C OpraHMYeCKMMU M HEOpraHWYeCKUMHU KucioTamu. KadecTBeHHasi peakuuss Ha OJHOATOMHbIE COUPTHI. [lelicTBUe 3TaHONA U
METaHOJIa Ha Opranu3M yesjaoBeka. CrocoObl MOTyUYEHUsI U IPUMEHEHHUE OJJHOATOMHBIX CIIUPTOB.

[IpocThie 3gupsl, HOMeHKIaTypa U u3omepusi. Oco6eHHOCTH PU3NUECKUX U XUMHUYECKUX CBOUCTB.




MHoOroatoMHble COUPTHl — ATUICHIVIMKOIL W TAUIEpUH. DU3MYECKHEe U XUMHYECKHE CBOMCTBA: PEAKIUM 3aMEIICHHUS,
B3aMMOJICHCTBUE C OPraHUYECKUMHU W HEOPraHMYEeCKUMU KHUCJIOTaMH, KaueCTBEHHAs peaklusi Ha MHOTOATOMHBIE CITHUPTHI.
[IpencraBnenne o MexaHU3Me peakiuil HykieopuibHOro 3amenienus. JleiicTBue Ha opranu3M yenaoBeka. CrocoObl OTyYeHUs U
MIPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U O€H30JIbHOTO siipa. dusnueckue cBoiicTBa (eHOA.
OcobeHHOCTH XUMHYECKUX CBOUCTB (heHosa. KauecTBenHble peakiuu Ha ¢enon. TokcuuHocTh peHosa. CrocoOsl MOTydeHUs U
npuMeHeHue gpenona. GenondopmanbaeruaHas cMoJia.

KapOoHunbHble coeMHEHUS — albJeTUubl U KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHWUIBLHOW Tpymmbl. ['omMomoruueckue
PSAIBI adbACTHIOB M KETOHOB, oOmmias ¢opmysia, W30oMepus U HOMEHKIaTypa. dusznueckne CBOWCTBA albJIeTHI0B U KETOHOB.
XUMHUYECKHUE CBOMCTBA allbJICTUIOB U KETOHOB: peakiuu npucoeauHeHus. OKHUCICHUE aabJeru0B, KaueCTBEHHbIC PEaKIud Ha
anpaeruapl. CriocoObl MOJIyYeHUS U IPUMEHEHUE ajbJeT 0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieTbHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUSI MOJEKYJ KapOOHOBBIX KucCHOT. M3omepus u
HOMeHKIaTypa. dusmyeckue CBONCTBA OJHOOCHOBHBIX TIPENEIbHBIX KapOOHOBBIX KHUCJIOT. BomOponHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUUECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, PEaKIIUs dTEPUPUKALINU, PEAKIINU C YIaCTHEM
yII€BOAOPOIHOTO paaukana. OcoOEHHOCTH CBOMCTB MYpaBbUHOM KUCIOTHI. [loHATHE O MPOM3BOJHBIX KapOOHOBBIX KHCIIOT —
CIOXHBIX dupax. MHOroobpasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HEIPEACIbHBIX U apOMaTHYECKUX KapOOHOBBIX
KHCTIOT, JUKapOOHOBBIX KHUCIIOT, THUIPOKCUKAPOOHOBBIX KUCIOT. [IpencraButenu BHICIIMX KapOOHOBBIX KHCIIOT: CTEApUHOBAS,
NaJTbMUTHHOBAS, OJIEUHOBAS, JUHOIE8As, NUHONEH08aAs. KACTIOThI. CriocoObl Oy4eHUs ¥ MPUMEHEHUE KapOOHOBBIX KUCTIOT.

Crnoxnpie 3¢upsl. ['omonorudeckuii psg, obmas (gopmyna, u3oMmepus U HOMEHKIaTypa. DuU3MUECKHE U XUMHUYECKUE
CBOWCTBA: THAPOJIN3 B KUCIION U LIEIIOYHOM Cpelie.

Kupsl. Ctpoenne, GU3NUECKUE W XUMHUYECKHUE CBOMCTBA YKUPOB: THAPOIN3 B KHUCION M mIenodHou cpene. OcoOeHHOCTH
CBOMCTB JKHPOB, COAEPKAIINX OCTATKH HEMPEAEIbHBIX KUPHBIX KUCIOT. KUPBI B IPUPOJE.

Mpb114 KaK cOJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

O6mrast xapakTepucTuka yrieBooB. Kimaccudukanus yrieBonoB (MOHO-, U- U TTOJIMCAXapuIbl). MOHOCAXapuIbl: TIOKO3a,
dpykTo3a, ramakro3a, pubo3a, Ae3okcupuOo3a. duzndeckne CBOICTBA M HaXOXAeHHE B mpupone. PoTocuHTe3. XUMHUECKHUE
CBOMCTBa TJIIOKO3bl: PEAKIMU C YYaCTUEM CIIMPTOBBIX M albJETUIHOW TPYII, COUPTOBOE M MOJIOYHOKHUCIIOE OpOKEHHE.
[IpumeneHue TIIIOKO3bl, €€ 3HAUYeHUE B >KU3HENESITENbHOCTH OpraHusMa. Jlucaxapuabl: caxapo3a, MallbTO3a M JIAKTO3a.
BoccranaBnuBaroniue 1 HEBOCCTaHABIMBAIONINE Jucaxapuabl. ['uaponus nucaxapuaoB. Haxoxaenue B mpupoje U NpuMEHEHHE.
[Tonucaxapuabl: Kpaxmal, IIIUKOTEH U 1euioi03a. CTpoeHue MakpoOMOJIEKYJ KpaxMala, MIMKOreHa U 1eUtoi03bl. Gu3ndeckue



CBOMCTBA KpaxMaJla ¥ LEJUIOJIO3bl. XUMUYECKHE CBOWCTBA Kpaxmala: THIPOJIN3, KAYECTBEHHAs PEAKIHS ¢ MOJAOM. XUMHUYECKUE
CBOICTBA LIEJUTIOJIO3bI: TUAPOIU3, MOdyYeHue 3(pupoB 1emttono3bl. [loHsAaTHEe 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN
MIETK).

OKCIIEpUMEHTAJIbHBIE METOJbl HM3YYEHHs BENIECTB M MX NPEBPAlICHUN: PAaCTBOPUMOCTb PA3JIMYHBIX CIIMPTOB B BOJE,
B3aUMOJIEHCTBHE 3TAHOJIA C HATPUEM, OKHCIIEHUE ATUIIOBOTO CIIMPTA B AJIbJIECTU] HA PACKAIIEHHOW METHOW MPOBOJIOKE, OKUCIICHHE
ATHJIOBOTO CIIUPTA AUXPOMATOM Kayusl (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPHUATIOB), KAUECTBEHHBIE PEAKIIMU Ha aJbACTUIbI (C
ruapokcuom auammuncepeopa(l) u ruapoxcunom menu(ll)), peakumst rnuuepuna ¢ ruppokcuaom meau(ll), xummueckue
CBOICTBa pacTBOpa YKCYCHOM KHCIIOThI, B3aUMOJIEHCTBHE pacTBOPA IIIt0K03bI ¢ ruapokcuiom menu(ll), B3aumoneiicTerue kpaxmaia
C MOJIOM, pEeIlIeHUE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TemaM «CrupTthl U deHonb», «KapOoHoBbie KUCTOTHL. ClioXKHBIE AUPBD.

A3oTcoaep:Kalue OpraHudecKue coeJMHeHHs.

AMUHBI — OpraHryecKke npor3BoiHbIe aMMuaka. Kinaccudukanus aMuHOB: anudaruyeckre 1 apoMaTudecKue; MepBUYHEIE,
BTOpUYHBIE U TpeTUyHbIe. CTpoeHue MoJieKy, o0mas ¢hopmyna, U30Mepus, HOMEHKIATypa U (U3NUYeCKue CBOMCTBA. XUMHUECKOe
CBOICTBa ann(paTUUECKUX aMUHOB: OCHOBHBIE CBOWCTBA, alKWJIMPOBAHHUE, B3aUMOJEHCTBUE NMEPBUYHBIX aMHUHOB C a30THUCTOM
kuciioToil. Conu anKuiIaMMOHHS.

AHWIVH — IPEICTaBUTENIb AMUHOB apOMaTH4ECKOTO psana. CtpoeHne aHuinHa. B3anMHoe BIUsiHYE TPYIIIT aTOMOB B MOJIEKYJIE
aHwHa. OCOOEHHOCTH XMMUYECKUX CBOMCTB aHmInHa. KauecTBeHHbIe peakiiny Ha aHWIUH. CriocoObl OMy4YeHHs ¥ IPUMEHEHHE
amudaTrudecknx aMuHOB. [lonyyenue anminHa U3 HUTPOOESH30IA.

Amunokucnotsl. HoMenknatypa v uzomepusa. OTaelbHbIE PEACTABUTENN (L-aMUHOKUCIOT: TIMIUH, alaHuH. Ousnueckue
CBOMCTBA aMHHOKHCIOT. XHMHYECKHE CBOWCTBA AMHUHOKHCIOT KaK aM(OTEPHBIX OpPraHUYECKUX COCAMHEHUH, peaKius
IIOJINKOHJIEHCALNH, 00pa30BaHME MENTUIHOM CBsA3U. bruosornueckoe 3HaueHre aMHUHOKHUCIOT. CUHTE3 U TMAPOJIA3 HENTH/IOB.

benku kak npupoaueie moaumepsl. [lepBudHas, BropuyHas U TpETHYHAS CTPYKTypa OeIKoB. XUMUYECKHUE CBONCTBA OCIKOB:
TUJIPOJIN3, IC€HATYypallysl, KaueCTBEHHBIE PEaKIuy Ha OeNKH.

OKCIIepUMEHTAIbHBIE METOJIbl M3YUEHUs] BEUIECTB M MX MPEBPAIICHUN: pacCTBOPEHUE OEIKOB B BOJE, JCHATYypalus OEIKOB
IIPYU HAarpeBaHuU, [IBETHbIE pEaKlMu Ha OEJIKH, pelIeHne HKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMaM «A30TCo/epKalllle OpraHN4YecKue
coenuHeHns» U «Pacro3HaBaHne OPraHUYeCKUX COCTUHEHUIN.

Boicokom OJCKYJAPHDBIC COCIUHCHHUS.



OCHOBHbBIC TOHSTUS XUMHUU BBICOKOMOJIEKYISPHBIX COCJAMHEHUN: MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJUMEpPH3aLINU, CPEOHssT MOJeKylsapHas wmacca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHECHUN —
MOJIMMEPU3ALUS U MIOJIUKOHICHCALIUSL.

[Tonmumepnsie  martepuanbl.  [lmactmacchl  (HOMUATWIICH,  MOJUNPONMICH,  MOJUBHHWIXJIOPUA,  MOJUCTUPOI,
MOJIMMETHUIIMETAKPUJIAT, MOJIUKApOOHATHI, MOJUATUIIeHTepedTanar). Y Tunusaius u nepepadoTka MiacTUkKa.

DnacToMephl: HaTypajdbHBIM KaydyK, CHHTETHUYECKHE Kaydyku (OyTaJueHOBBIM, XJIOPOTPEHOBBIM, H3OMPEHOBBIN) WU
CHJIMKOHEI. Pe3uHa.

Bonoxkna: HatypanbHbIe (XJIONOK, MEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpoH
W JIaBCaH).

[Tomumeps! cienuaabHOTO Ha3HaueHUs (TeIIOH, KeBap, JICKTPOIIPOBOASIINE TTOJIMMEPHI, OMOopasiiaraeMble MOJTUMEPHI).

OKCIEPUMEHTAJIbHBIC METOJIbl HM3YYEHHUs BEIIECTB M WX MPEBPAIICHUN: O3HAKOMJIEHHE ¢ oOpasliaMud NPUPOAHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyyKOB, PEIICHUE DKCIEPUMEHTAIbHBIX 33Ja4 10 TeMe «Pacrmo3HaBaHue miactMacc u
BOJIOKOH.

PacuéTHplc 3a1a4m.

Haxoxxaenune MomnekyiaspHoil (GopMysibl OPpraHUYECKOrO0 COCAMHEHHUS MO0 MAacCOBBIM JIOJSM 3JIEMEHTOB, BXOJSIINX B €T0
COCTaB, HAaXOXKJACHUE MOJIEKYJIIpHONW (POPMYJIbI OPraHHMYECKOTO COCIUHEHHS M0 Macce (00bEéMy) MPOAYKTOB CTOpaHUs, IO
KOJIMYECTBY BelecTBa (Macce, 00bEMY) MPOTYKTOB PEAKIIUU M/WIN UCXOHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (hOPMYIIbI
OpPraHUYECKOTr0 BEIIECTBA HA OCHOBE €r0 XMMUYCCKUX CBOMCTB WIJIM CITIOCOOOB MOJIYUSHHS, ONMPEICICHUE 0N BBIX0/1a TIPOIYKTa
pEaKIMU OT TEOPETUYECKU BO3MOXKHOTO.

MeXnpeIMETHBIE CBSI3H.

Peanuzamus MeXNpeAMETHBIX CBS3€H MNpU HM3YYEHUM oOpraHudeckod xumMuu B 10 Kiacce OCYIIECTBIAECTCS depes
HCTOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHITUN, TaK U MOHATUM, MPUHATHIX B OTACIBHBIX MpPEeAMETaX €CTECTBEHHO-
Hay4YHOT'O ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHBIC TIOHATHS: SBJICHWE, HAY4YHBIM (aKT, THUIIOTE3a, TEOpHs, 3aKOH, aHalIu3, CHHTE3,
Kiaccudukaiys, HaOI0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIUPOBAHUE.

dusmka: MaTepus, aToM, JJICKTPOH, MPOTOH, HEUTPOH, MOJICKYJa, YHEPTETHUYCCKUU YPOBEHB, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHHE BEIIEeCTBA, PU3NUECKHE BEIMIMHBI, SIMHHUIIBI U3MEPEHHS, CKOPOCTh, SJHEPTHS, Macca.

buonorus: kineTtka, opraHusm, skocuctema, ouocepa, MeTaboIu3M, HACIEACTBEHHOCTh, aBTOTPO(PHBIN U reTepoTpodHbIit
TUM TTUTaHus, OpokeHue, GOTOCUHTE3, IbIXaHue, OCJIKH, YIIIEBOAbI, )KUPhI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.




I'eorpa¢usi: nonae3Hble HCKONIAEMBbIE, TOILIIUBO.
TexHonorus: nuieBble NPOAYKThI, OCHOBBI PAlIMOHATBHOTO MUTAHUS, MOIOILIUE CPEJCTBA, MaTEpUANbl U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAS N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUM.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKui 37eMeHT. M3otonbl. CTpoeHHE 3JIEKTPOHHBIX 000J0UYEK aTOMOB, KBAaHTOBBIE
gpcia. DHEPreTHUSCKUE YPOBHH M MOAYPOBHH. ATOoMHBbIC opOuTtanu. Kiaccupukaius XMMUYECKHX 3JIeMeHToB (s-, p-, d-, f-
aJieMeHThI). PacripesienieHue 3JIeKTPOHOB M0 aTOMHBIM OpPOHUTANISIM. DJIEKTPOHHBIC KOH(MHUTYpAIMd aTOMOB 3JIEMEHTOB NIEPBOTO—
4eTBEPTOrO MEPUO0B B OCHOBHOM U BO30YKIEHHOM COCTOSTHUU, AJIEKTPOHHBIE KOHPUTYpAITUU HOHOB. DJIEKTPOOTPULIATETLHOCTb.

Ilepuoanueckunii 3axkoH u Ilepuogumueckas cucrema xumuyeckux snemeHToB .M. MenneneeBa. CBsA3b NMEPUOIUYECKOTO
3akoHa W [lepmonnyeckoil CUCTEMBI XMMHUYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHSI CBOMCTB XMMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX M CIIOXHBIX BEIIECTB IO TpyMNaM U IMEePUOaAM.
3HaueHnue nepuoauyeckoro 3akona JI.11. Menaeneena.

XuMHu4ecKass CBS3b. Buabpl XMMHUYECKOW CBS3M: KOBAJICHTHAs, HWOHHAs, MeETa/uIMUecKas. MexaHu3Mbl 00pa3oBaHUS
KOBaJICHTHOW CBSI3U: OOMEHHBIM U JOHOPHO-AKUENTOPHBIA. DHEpPruss W [AjuHA CBA3U. [loJmspHOCTH, HANpaBICHHOCTh H
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble cBs3u. BomoponHas cBsa3b. MeXMONEKYIIAPHBIE B3AUMOICUCTBHSL.

BasieHTHOCT M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPbl MOJEKYJI C HX T'€OMETPHUUYECKUM
CTPOCHHEM (Ha IPUMEPE COEAMHEHUN FJIEMEHTOB BTOPOIO IEPHUO/IA).

[IpencraBienne 0 KOMIJIEKCHBIX coeAnHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA: KOMIUIEKCOOOPa30BaTeb, IUTaHIbl. 3HAUCHUE
KOMIUIEKCHBIX coeAuHeHU M. [IoHsITHE 0 KOOPANHAIIMOHHOW XUMUHU.

BemiecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. THUIBI KPUCTAUIMYECKUX PEMIETOK (CTPYKTYp) M CBOMCTBA
BEILIECTB.

[TonsiTue o nucnepcHbix cucremax. Mictunneie pactBopsl. [IpeacTaBienue o KomonaHbiX pactBopax. CiocoObl BEIpaKEHUS
KOHIIEHTpAIIMM PAacTBOPOB: MAaccoOBas JOJIsI BEIIECTBA B PACTBOpPE, MOJIApHAs KOHUEHTpanus. HachlllleHHbIE U HEHACBILICHHBIE
pacTBOPBI, PaCTBOPUMOCTb. Kprctaiutoruaparsl.



Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKUX BeHIEeCTB. TpUBHATIbHBIE HA3BaHUSA OTIEIBHBIX TIPEACTaBUTEICH
HEOPraHUYECKUX BEUIECTB.

Knaccuduxanus XxuMUYecKUX peakiuii B HEOPraHUYECKONW M OpPraHUYeCKONW XMMHUHU. 3aKOH COXpaHEHHUS MAacChl BEIIECTB;
3aKOH COXpPAHCHHUS W TMPEBpAIllEHUs] IHEPTUM MPU XUMHUUYECKUX peakuusx. TeruioBble A(PHEeKTbl XUMHUECKUX PEaKIHi.
TepMOXUMHYECKUE YPABHEHUS.

CKopoCTh XMMUYECKOU peakiiny, €€ 3aBUCUMOCTh OT pa3InuHbIX (pakTopoB. ['oMoreHHbIe U reTeporeHnbie peakiuu. Karanms
U KaTaJau3aTophbl.

O6patumble W HeOOpaTUMBbIE peaklMU. XHUMHYEeCKOoe paBHOBecue. KoHCTaHTa XuUMHUUEcKoro paBHOBecHus. DakTophl,
BIIMSIONINE Ha TMOJIOKEHUE XMMHUUYECKOTO0 PaBHOBECHS: TeMIepaTypa, JAaBJICHHE M KOHIIEHTPAI[MA BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

Onektponutnyeckas auccormanus. CunpHble U ciaadbie daeKTponuThl. CTeneHb aucconuanuu. Cpena BOJHBIX PACTBOPOB:
KHUCIIOTHAs, HEUTpalbHasl, menoyHas. Bomopoausiit mokazarens (pH) pactBopa. ['uaponus coneit. Peakiiun noHHoro ooOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakun. CteneHb okuciieHus. OKUCIUTENb U BOCCTAaHOBUTEND. [Ipoliecchl okucaeHus
U BOCCTaHOBJIEHMs. BakHeillive OKHCIUTENN M BOCCTAHOBUTENIU. METOJ 3JIEKTPOHHOro OajiaHca. DJEKTPOJIU3 PacTBOPOB U
pacIjIaBOB BEUIECTB.

OKCIIEPUMEHTAJIbHBIE METO/bl U3YUYEHHUs BELIECTB U WX MPEBPALICHUN: Pa3JIOKEHUE MEPOKCUAA BOJOPOJa B MPUCYTCTBUU
KaTajan3aTropa, MOJIETN KPUCTANIMYECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO 0OMEHa, OMpEEIeHUE CPEellbl PACTBOPOB C
MOMOIIBI0 HMHJMKATOPOB, HM3YyYCHHE BIUSHUS PA3THUYHBIX (PAKTOPOB HAa CKOPOCTh XHUMHYECKOM pEaKIMu M TOJOKECHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heoprannuyeckasi Xumus.

ITonoxxenne HemetamwioB B [lepuoanyeckoit cucteme Xxumudeckux yemMeHToB JI.J. MenneneeBa 1 0COOCHHOCTH CTPOCHUS
X aToMOB. OU3NYECKHE CBOMCTBAa HEMETAIIOB. AJUIOTPOIHS HEMETAIIJIOB (Ha MIpUMepe KUCIopoa, cepbl, pocdopa u yrieposa).

Bonopon. [lonydenne, pusndyeckne 1 XUMUYECKUE CBOMCTBA: PEAKIIMU C METAINIAaMU M HEMETAJJIaMHU, BOCCTAHOBUTEIHHBIC
cBoiicTBa. ['napunbl. TONIMBHBIE 3JIEMEHTBI.

lamorensl. Haxoknenune B mpupome, CocoObl MONydeHHs, (pU3NdecKne M XUMHUUYECKUE CBOWCTBA. [ alloreHoBOIOpOIBI.
Baxueilue kuciopoacoiepxkaiiue coeuHeHus raioreHoB. JlabopaTopHbie ¥ IPOMBIIUIEHHBIE CIOCOOBI MOTYYEHHUs rajlOT€HOB.
[IprMeHeHne TanoreHoB U UX COCTMHEHUN.

Kucnopon, o30H. JIabopatopHble 1 MPOMBIIIUICHHBIE CIIOCOOBI MTOTy4YeHUs KUciopoaa. PU3ndeckrue 1 XUMHUIECKUE CBOMCTBA
Y IPUMEHECHUE KUCIOPOJa U 030HA. OKCHIBI U IEPOKCH/IBI.




Cepa. Haxoxpaenue B mpupojie, CocoObl MojdydeHus, puznueckue U XuMudeckue cBoictBa. CepoBoAOpOA, CYIb(PUIbI.
Oxcun cepoi(IV), oxcun cepwi(VI). CepHucras u cepHas KHCJIOTHI U UX coidu. OCOOEHHOCTH CBONCTB CEPHOM KHUCIIOTHI.
IIprmeHeHnue cepbl U €€ COETMHEHUM.

Azot. Haxoxaenue B mpupojie, CrocoObl MOaydeHus, GU3NYeCKUe U XUMMUUYECKUE CBOMCTBA. AMMMAK, HUTPUIbI. OKCUIBI
azoTa. A30TUCTasl U a30THAsI KUCJIOTHI U UX coi. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHre a30Ta ¥ ero COeTMHEHUM.
A3oTHBIE y100peHusl.

®docdop. Haxoxnenne B mnpupoje, CrocoObl MoydyeHus, (puanyeckue U xumuueckue cpoiictBa. Dochunabr u dochun.
Oxcuasl pocdopa, pochopnas kuciora u e€ conu. [Ipumenenue Gocdopa u ero coequHenuit. ochopHbie y100peHUS.

VYriepos, HaxoXJICHUE B IPUPOJe. AJIIOTpOITHbIe MoauduKauu. OU3n4ecKknue 1 XUMUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB,
obOpazoBanHbIX yriaepogom. Oxcup yraepoaa(ll), okcun yrmepona(I1V), yronpHast kuciora u €€ coyid. AKTUBUPOBAHHBIN YTroJib,
ancopouus. dymiepensl, rpaden, yriaepoaHbie HaHOTPYOkH. [IpruMeHeHne TPOCTHIX BEIECTB, 00PA30BAHHBIX YTIJIEPOJOM, U €T0
COeIMHEHUMH.

Kpemunii. Haxoxnenue B mpupojie, cnocoObl moiydeHus, gunyeckue u xumuueckue corctBa. Oxcun xpemHusi(IV),
KpEMHHUEBas KUCIOTa, CHIMKAThL. [I[puMenenre kpeMHus u ero coenuHennii. CTeKI0, ero nojiy4eHue, BUJIbl CTeKIIA.

[Tonoxenue meramios B [lepuoandeckoii cucTeMe XUMUYECKUX 1eMeHTOB. OCOOEHHOCTH CTPOEHHUS DIEKTPOHHBIX 000JI0UYEK
aToMoB MeTasuioB. O0mMe Gpu3nuecKkre cBoicTBa MeTaJIOB. [I[puMeHeHne MeTamioB B ObITYy U TexHUKE. CITaBbl METAJIOB.

DNEKTPOXUMUYECKUA psii  HampsoKeHUd MeTawioB.  OOmme crmocoObl TMONYYeHHS METauIoB: THUIPOMETaJUTyprus,
MUPOMETAJLTYPrus, dJeKTpoMeTautyprus. [lonsatue o koppo3uu MetamuioB. CocoObl 3alIUTHI OT KOPPO3HH.

O6mast xapaktepuctuka MmetawioB [A-rpynmel [lepuonuyeckoit cucTeMbl XUMHUYECKHX dSJeMEHTOB. HaTpwii m kanmii:
noJiyueHue, Pu3ndeckrue 1 XUMUYECKHUEe CBOMCTBA, TPUMEHEHHNE MPOCTHIX BEIIECTB U UX COSTUHEHUH.

O6mas xapaktepuctuka metauioB [[A-rpynmsr [leprogndeckoit cucteMbl XUMUUECKUX AJIEMEHTOB. Marauii U KajbIuid:
noJiyueHue, Gu3nuecKue 1 XMMUIECKHe CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COeUHEHUH. JKECTKOCTD BOJIBI U CTIOCOOBI
€€ yCTpaHEHUS.

ANIOMUHUIA: TIONy4YeHue, (PU3NUECKNe W XUMUYECKHE CBOWCTBA, MPUMEHEHUE TPOCTOTO BEIIECTBA M €T0 COCIWHEHUH.
AmdoTepHbIe CBOWCTBA OKCH/IA U THAPOKCUIA ATFOMUHUS, THAPOKCOKOMIUICKCHI AlTFOMUHUSI.

OO6mast XxapakTepuCTHKa METaIOB MoO6o4uHbIX ioarpymi (b-rpymm) [lepuonnyueckoit cucTeMbl XUMUYECKHUX DJIEMEHTOB.

duznyecKne 1 XMMHUYECKHE CBOMCTBA XpoMa M ero coeauHeHnid. Oxenapl u ruapokcuabl xpoma(ll), xpoma(Ill) u xpoma(VI).
XpomaThl U IUXPOMATHI, UX OKUCIHUTENbHBIE CBOMCTBRA. [loyueHne u npuMeHeHne Xxpoma.



dusnyeckrue U XMMUYECKUE CBOMCTBA MapraHiia u ero coenuHeHuil. Baxneinmue coenquuenus: mapranua(ll), mapranma(lV),
mapraunua(VI) u mapranna(VII). Ilepmanranat kanus, €ro OKUCIUTEIbLHBIE CBOWCTRA.

dusnyueckne U XUMUUYECKUE CBOMCTBA jKelie3a U ero coenquHeHuil. Oxkcuabl, ruapokcuanl u conu xenesa(ll) u xeneza(Ill).
[Tony4yeHnre u IpUMEHEHUE JKEJIe3a U €T CIUIABOB.

duU3nveCKrue U XMMHUYECKHE CBOWCTBA MEAU U €€ coeuHeHUN. [lonydyenrne u npuMeHeHne Meu U €€ COCIMHEHUN.

[uuk: monydenue, (U3MYECKHME W XUMHUUYECKHE CBOMCTBA. AMQOTEpHBIC CBONCTBA OKCHJA M THAPOKCHAA IIMHKA,
TUJPOKCOKOMILIEKCHI TUHKA. [[pMeHeHne IMHKA ¥ €ro COSAMHEHUA.

OKCIIEPUMEHTAJIbHBIC METOJIbI M3YUYEHHUs BEIIECTB W WX MPEBPAIICHUN: M3yYeHHE O0Opa3I0OB HEMETAIJIOB, TOPEHUE CEPHI,
docdopa, xemesa, MarHus B KHUCJIOPOJAE, HM3YyUYCHHE KOJJIEKIUU «MeTa/ulbl M CIUIaBbl», B3aMMOJICHCTBUE IIEIOYHBIX H
IEJIOYHO3EMEJIbHBIX METAJIOB ¢ BOJIOM (BO3MOXXHO MCIOJIb30BAaHHME BHEOMATEpPUANIOB), B3aUMOJICHCTBUE IIMHKA U Keje3a C
pacTBOpamMu KHUCJIOT M II€JI0YeH, KAYECTBEHHbIC PEAKIIMM HA HEOPTaHWYECKHUE aHMOHBI, KATHOH BOJIOPO/a U KATUOHBI METAILIIOB,
B3aMMO/JICMCTBUE TUAPOKCUIOB AIIOMUHUA U IIMHKA C pacTBOpPaMU KUCJIOT U IIEJI0YEH, pelIeHne SKCIIEPUMEHTAIBHBIX 3a4a4 MO
teMaMm «["anorens», «Cepa u e€ coequHEeHUsD», «A30T U pocdop 1 ux coeguHEHUs», «MeTalIbl TJIABHBIX MOATPYII», «MeTaibl
OOOYHBIX MOATPYIIID.

XuMHA U )KU3Hb.

Ponb xumun B oOecrieueHnn yCTOMYMBOTO pa3BUTHS ueiaoBedecTBa. [IoHATHE 0 HAYYHBIX METOaX TTO3HAHUS M METOI0JIOTHH
HAyYHOTO UCClIeIoBaHus. HaydHbple IPUHITUITE OPraHU3aui XUMHUYIECKOT0 TPOU3BOICTBA. [IpoMBIIITIEHHBIE CTIOCOOBI MOTYYCHUS
BOKHEUIIINX BEIIECTB (HA MpUMeEpe MIPOU3BOICTBA aMMHAaKa, CEPHOM KUCIIOTHI, MeTaHoa). [I[poMbITIuIeHHBIE CTIOCOOBI TTOJTYYEHUS
METAJUIOB M CIUIAaBOB. XHMHUUYECKOE 3arps3HEHUE OKPYXKaIoIIeH cpebl M ero mociaeAcTBus. Poiap Xxumum B oOecriedeHUH
SHEPreTUYECKON 0€30MaCHOCTH.

Xumus 1 310pOBbE YesoBeKa. JIekapcTBeHHbIe cpeacTBa. [IpaBuia ucnonp30BaHus JICKAPCTBEHHBIX IpenapaToB. Poias xumun
B Pa3BUTUHU MEIUIMHBI.

XHMHUS T OCHOBHBIC KOMIIOHCHTBI, IMHIIEBBIC T00aBKU. POk XuMuM B 00CCIIeYeHUH MMHUIIEBOW 0€30T1aCHOCTH.

Kocmernueckne u mapdromepnsie cpencrBa. beiroBas xumus. [IpaBuia 6€30macHOrO UCIONIB30BAHUS MPEIIAPaTOB OBITOBOM
XUMHH B TIOBCETHEBHOM KU3HU.

XUMUS B CTPOUTEIBCTBE: BAXKHEHIITNE CTPOUTEIIHHBIE MaTepHaibl (LIEMEHT, OCTOH).

XUMUS B CEIIbCKOM X03siiicTBe. OpraHn4ecKkre 1 MUHEpaIbHbIE YI00pEHUs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEPUAJIbI, KPACKH, CTEKJIO, KepaMuKka. MaTtepuaisl 11 3JIeKTpoHUKU. HaHoTexHOI0rNM.

Pacuérnbie 3anayu.




Pacuéthl: Macchl BemiecTBa WM O0BbEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0bEMY OJIHOTO M3
YYacTBYIOIIUX B PEaKIMU BEIIECTB, MacChl (00BEMA, KOJUYECTBA BELIECTBA) MPOAYKTOB PEAKIIUH, €CJIM OJHO U3 BEIIECTB UMEET
npuMmecu, Macchbl (00BbEMa, KOJMYECTBa BELIECTBA) MPOJYKTa pPEaKIUH, €CIM OJHO W3 BELIECTB J1aHO B BHUJIE pacTBopa C
OIPENIEIIEHHOW MacCOBOW J0JIEM PACTBOPEHHOIO BELIECTBA, MACCOBOM JIOJIM U MOJIAPHOM KOHLIEHTPAI[MM BELIECTBA B PACTBOPE,
JIOJIM BBIXOJ1a TPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3ZMOMKHOTO.

MeXnpeaAMETHbBIC CBA3H.

Peanuzanus MexnpeaMeTHBIX CBsI3e PU U3yYeHUU OO0IeH U HeopraHnueckol XxuMuu B 11 kiacce oCcyiecTBIsIETCS yepes
UCITIOJIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK M MOHATHH, MPUHSITHIX B OTJEIbHBIX MPEIMETaX €CTECTBEHHO-
HAy4YHOTO IIMKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TIOHATHS: SIBJICHWE, HAay4YHbIM (akT, THUIMOTE3a, TEOpHUs, 3aKOH, aHaliu3, CHUHTE3,
KJaccuuKalys, NIepuogUIHOCThb, HAOIIOICHHE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIENb, MOJCIUPOBAHUE.

®uznka: MaTepusi, MUKPOMUP, MAKPOMHP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TONBI, PAAUOAKTUBHOCTh, MOJIEKYIA,
HSHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSIHHE BEIIECTBA, WICANbHBIN a3, (pu3ndeckue BEIMYUHBI,
€IUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kierka, opranu3M, sKocucTeMa, buocdepa, MeTadoIU3M, MAKPO- U MUKPOIIIEMEHTHI, OCIKH, KUPBI, YTIEBOJIbI,
HYKJICMHOBBIE KHCIIOTHI, (DE€PMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOpHBIE TOPOIBI, TTOJIE3HBIE NCKOIIAEMBbIE, TOILITUBO, PECYPCHI.

TexHomorusi: XUMHUYECKash MPOMBIIUIEHHOCTb, METAJUIYPIusi, CTPOUTEIbHBIE MAaTEpHUAIIbl, CEIbCKOXO3AMCTBEHHOE
MIPOU3BOJICTBO, MHUIIEBAs MPOMBINIIICHHOCTb, (papMarieBTHUeCKasi MPOMBIIINIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKUX TPEMapaToB,
MIPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPUAIIOB, SJIEKTPOHHAS IIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHHU HA YIJIYBJIEHHOM YPOBHE
CPEJHEI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbDI

B cooTBeTcTBUU C CUCTEMHO-JEATENBHOCTHBIM IMOJXO0JIOM B CTPYKTYpE JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeIMeETa
«XuMHUs» Ha YPOBHE CpEIHEr0 OOIIEro oO0pa30BaHMS BBIJIEJCHBI CIEIYIOIIME COCTABISIONIME: OCO3HAHUE OO0Y4YaroIIUMUCS
POCCUNCKOM Tpa)kAaHCKOW HUJIEHTUYHOCTH; TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSTEILHOCTA U CaMOOIPEICICHUIO; HAIMYNE



MOTHUBAIIMU K 00YUYEHHIO; TOTOBHOCTh M CIIOCOOHOCTh 00YUYarONIUXCsl PYKOBOJICTBOBATHCSA MPUHATHIMU B OOIIECTBE MpaBUIaMU U
HOpPMaMU TOBEJICHUS; HAJUYUE MPABOCO3HAHUS, IKOJOTUUECKON KYIbTYpPbl; CIIOCOOHOCTh CTABUTh IIEU U CTPOUTH KU3HECHHbBIC
TIJIAHBI.

JIMYHOCTHBIE pEe3yJAbTaThl OCBOCHHUS MpeaAMeTa «XHUMHSI» OTpaxaroT CHOPMUPOBAHHOCTh OIBITa IMO3HABATEIBHOU H
MPAKTUYECKOU JESTETLHOCTH 00YUaIOMMUXCsl B IPOIIECCE Pean3ain 00pa3oBaTeIbHOM IS TEILHOCTH.

JINYHOCTHBIE pe3yJbTaThl OCBOCHUS MpEIMeTa «XUMHS» OTPAKAT CHOPMUPOBAHHOCTH ONBITA MO3HABATEIBLHON U
MPAKTUYECKOU JEeSATEILHOCTH 00YYaIOIMMUXCsl B TIPOIIECCE pean3aiu 00pa3oBaTeIbHON IS TEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpa’kIaHCKOro BOCIIHTAHUS:

OCO3HAHUS O0YYAONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 0053aHHOCTEH, YBaXKCHUS K 3aKOHY U TIPABOTIOPSI/IKY;

MPEJCTABJICHUS O COLIMATBHBIX HOPMaX U MPABUIIAX MEKIMYHOCTHBIX OTHOIICHUN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATETLHOCTH TPH CO3JaHUM YYCOHBIX TMPOEKTOB, pENIEHWH YYEOHBIX W
MO3HABATEJILHBIX 3a]1a4, BHIMOJHEHUU XUMUYECKUX AKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY M apTyMEHTHI IPYTUX MMPU aHAJIU3€ Pa3JIMYHBIX BUIOB
y4eOHOMU JIeITeIbHOCTH;

2) MATPHOTHYECKOTO0 BOCIIMTAHUA:

IIEHHOCTHOTO OTHOIIICHUSI K UCTOPUUYECKOMY U HAYYHOMY HACJIE1I0 OTEYECTBEHHON XUMUHU;

YBa)KEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TCOPUH U MPAKTUYECKOTO MPUIOKECHUS XUMHH, OCO3HAHUS TOTO, YTO JaHHBIE
HAyKHd €CTh Pe3yJIbTAT JJIUTEIbHBIX HAOIIOJEHUM, KPOIIOTIUBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, IMTOCTOSHHOTO TPyAa YUYEHBIX U
MPAKTUKOB;

WHTEpECca W MO3HABATEIBHBIX MOTHBOB B TOJIYYCHHH M TIOCIEAYIONIEM aHaiu3e WHOOPMAIUU O TEPEIOBhIX TOCTHKCHHIX
COBPEMEHHOM OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUUYECKOr0 NTOBEICHNS;

CIIOCOOHOCTU OIICHUBATh CHUTYallMH, CBSI3aHHBIE C XUMUYECKHUMH SIBJICHUAMH, W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHHUE W MOCTYNKH CBOMX TOBAPHUUIEH C MO3MIMKA HPABCTBEHHBIX W IPABOBBIX HOPM U C
Y4ETOM OCO3HAHUS OCIEACTBUM MTOCTYIIKOB;

4) ¢bopMupoBaHHS KYJIbTYPHI 310POBbSI:



MOHUMAaHUS IIEHHOCTEH 3J0pOBOro M Oe3omacHoro obpasza >KM3HU, HEOOXOAMMOCTH OTBETCTBEHHOIO OTHOLIEHUS K
COOCTBEHHOMY (PM3MUYECKOMY U IICUXHUUYECKOMY 3/I0POBbIO;

coOJro1eHus MpaBuil 0€30MacHOro 0OpalIeHus ¢ BEUECTBAMU B OBITY, TOBCETHEBHOMW JKU3HU, B TPYIOBOM AESATENbHOCTH;

MOHUMAaHUS LIEHHOCTHU MPaBUJI MHIUBUIYAIBHOIO M KOJUIEKTUBHOIO O€30MaCHOrO MOBEJEHUS B CUTYaLUSX, YIPOXKAIOIIUX
340POBBIO U )KU3HU JIFOJIE;

OCO3HAHMSI OCTEACTBUI U HENPUSTHSI BPEIHBIX MPUBBIYEK (YIIOTpEeOICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5) TpyaoBOro BOCIUTAHUS:

KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B y4€OHO-HCCIIEOBATEILCKON e TENHHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U
JIPYTUX BUJAX JICATEILHOCTH;

YCTAaHOBKHM Ha aKTUBHOE Y4acTHE B PEIICHUH MPAKTUYECKUX 3aJ/1ay COI[MAIBHON HAMPABICHHOCTH (B paMKax CBOETO Kiacca,
IIKOJIbI);

MHTEepeca K MPAKTUUYECKOMY M3Yy4YeHHUI0 Mpodecchil pa3inyHOro pojia, B TOM YKCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HaHUU MO XUMUHU;

YBaXXEHUS K TPYLY, JIOISAM TpyJAa U pe3yJibTaTaM TPYJIOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHOW TpaeKTOpUU oOpa3oBaHusi, OyAyiied mnpodeccuu U peaiusaiiu
COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YY4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUHU, MHTEPECOB U MOTpPEOHOCTEH
00IIIeCTBa;

6) 3K0JIOrM4ecKOro BOCIUTAHMS:

HKOJIOTUYECKH 11eJIeCO00Pa3HOro OTHOILIEHHUS K MPUPO/IE KAK UICTOUHUKY CYLIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHMMaHUsl TJ00aJIbHOIO XapakTepa H3KOJOTMYECKHX MpoOJeM, BIUSHUS SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSTHHUE
MPUPOTHOMN U COLUAIIBHOW CPEbI;

OCO3HAHMSI HEOOXOAMMOCTH MHCIOJB30BAHMS  JOCTHKEHWW XMMHHM Ul PELIEHUS BOIPOCOB  PAIMOHAJIBHOIO
IPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENPUATHS JEHUCTBUM, TNPHUHOCAIINX BPEJ OKPYKAWOMIEH MPUPOAHOW CpeAe, YMEHHUS NIPOTHO3UPOBATH
HEOJIaronpUsTHBIE YKOJIOTUIECCKUE TIOCTIECTBUS MPEANMPUHUMAEMBIX ICHCTBUI U MPEJOTBPAIATh UX;

HaJu4usi Pa3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, JKOJIOTHYECKOW KYJIbTYpbI, OIbITA JEATEIbHOCTH 3SKOJOTHYECKOU
HaIpaBJIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCA UMU B TO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAIBHOM MPaKTHKE, CTIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSATh UICOJIOTHH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHUA:



MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M OOIICCTBCHHOM MPAKTUKWY;

MOHUMAaHUs CIeNU(PUKA XUMUH KaK HayKH, OCO3HAHUSA €€ poiu B (JOPMUPOBAHUHU PAIMOHAILHOTO HAYYHOTO MBIILJICHUS,
CO3JaHUH IIEJIOCTHOTO TMPEJCTaBICHUS 00 OKPYXaIoIeM MHpPE KaK O €JIMHCTBE MPUPOJBI U YCIIOBEKA, B TIO3HAHUU TPHPOTHBIX
3aKOHOMEPHOCTEH M peIICHUH MPOOJIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B 0CO00H 3HAYMMOCTH XMMHH JIJI1 COBPEMECHHOHN IUBWIIM3AIINN: B €€ TYMaHUCTHYCCKOW HANPaBICHHOCTH H
BaYXHOW POJIM B CO3/JIaHMHM HOBOW 0a3bl MaTEPHAIbHON KYJIbTYPBI, B PEUICHUU TJIOOAIBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHSI
YeJIOBEYECTBA — CHIPHEBOM, DHEPTreTUUCCKOHN, TUIIICBOM M SKOJOTUYECKON OC30MaCHOCTH, B Pa3BUTHH MEIUITUHBI, 00CCTICUCHUN
YCIIOBUH YCTICIITHOTO TPY/Ia U SKOJIOTMYECKU KOM(OPTHOM KU3HU KaXKJIOTO YICHA 00IIecTBa;

€CTCCTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHHS CYIIHOCTH METOJIOB ITO3HAHHMSI, UCIIOJBb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIb30BaTh MOJIydaeMble 3HAHUS IS aHAIM3a U OOBICHECHHUS SBJICHUN OKPYKAOIIEr0 MUPa U MPOUCXOAIINX B
HEM W3MCHCHHM, YMEHHUsS JiejaTh OOOCHOBAHHBIC 3aKIFOYCHHUS HAa OCHOBE HAY4YHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IEJIBIO
TIOJTy4YEeHHUSI IOCTOBEPHBIX BHIBOIOB;

CTIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIB30BaTh XWMUYECKHE 3HAHUS IS PEIIeHUS TpoOJIeM B peajbHBIX >KU3HEHHBIX
CUTYaIUsIX;

MHTEpeca K TIO3HAHUIO, UCCIIEIOBATEILCKON ACSITELHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTHBHOMY TTOTYYCHHUIO HOBBIX 3HAHHIM
110 XHMHH B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSM TPy/Aa B Pa3IudHbIX cepax MpodhecCHOHATHHOMN eI TEIHbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PEe3yJIbTaThl OCBOCHUS MPOTPAMMEI TI0 XMMHUHU Ha YPOBHE CPETHET0 00IIEeTro 00pa30BaHuUs BKIIOYAIOT:

3HaYMMbIe 1711 (OPMUPOBAHUS MUPOBO33PEHUSI O0YyYAIOLIMXCS MEXKIUCHUILUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAayYHbIE
MOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHHBI MUpa U CEIIU(PUKY METOI0B MO3HAHNUS, UCITIOJIb3yEMBIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIIECTBO, YHEPTHUS, BIICHUE, TPOIECC, CHCTeMa, HAyYHbIN (paKT, MPUHIIKI, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICIOBAHNE, HAOTIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

yYHUBEpCalibHble ~ y4yeOHble  AehcTBUSI  (TIO3HABATEIbHbIE, KOMMYHHMKATUBHBIE, PETYJISTUBHBIC), 00ECIIEUNBAIONINE
dbopmupoBanue HYHKIMOHATBHON IPAMOTHOCTH M COLIMAIbBHOM KOMIIETEHIIMU 00YyYaroInXCs;



CIOCOOHOCTh  OOY4YAIOIIMXCA HMCIOJb30BaTh OCBOCHHBbIE MEXIMCLUMIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHMUS U
YHUBEpPCAJIbHbIE yU4eOHbIC TEUCTBUS B O3HABATEIBHON U COLMATbHOM MPAKTHKE.

MeranpenMeTHbIE pe3yabTaThbl OTPAXKAIOT OBJIaICHIE YHUBEPCAIbHBIMU YUEOHBIMU TO3HABATEIbHBIMH, KOMMYHUKATHBHBIMU
U PEryJIITUBHBIMU IEUCTBUIMH.

ITo3naBaTe/bHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiicCTBUS

1) 0a30Bble JOoruvyecKme JAeMcTBUSI:

CaMOCTOSTEILHO (OPMYJIMPOBATH U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPECIISITh NN JACATSIIBHOCTH, 3a1aBasl MapaMeTPbl U KPUTCPUU UX JIOCTHXKCHHS, COOTHOCUTD PE3YJIbTATHI JACATCIIBHOCTH C
IIOCTaBJICHHBIMH LICTIIMHU;

UCIIOJIb30BaTh MPH OCBOCHHWM 3HAHWK MPHUEMBI JIOTHUECKOTO MBIIUJICHUS: BBIICIATh XapaKTEPHBIC MPU3HAKU TMOHATUH |
yCTaHABJIMBATh UX B3aMMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIINE OHATHS JIJI1 OOBSICHEHUS OTJEIbHBIX ()aKTOB U SIBJICHU;

BBIOMPATh OCHOBAHUS W KPUTEPHH JIJI KIaCCU(DHUKAIIUK BEIIECTB U XUMHUUECKUX PEAKITUA;

yCTaHABIMBATh IPUIMHHO-CJICJACTBEHHBIE CBSI3U MEXTY N3y4YaeMbIMHU SIBJICHUSMU;

CTPOUTH JIOTMUECKHE PACCYXJICHHS (MHAYKTUBHBIC, JACAYKTHBHBIE, IO aHAJIOTHH), BBIABISITE 3aKOHOMEPHOCTH H
IIPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJIICHUAX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHATh B TIPOIIECCE IMO3HAHMS HCIOJb3yeMble B XHMHUHM CHUMBOJUYECKHE (3HAKOBBIE) MOJEIH, IMPeoOpa3OBBIBATH
MOJICTbHBIC TIPEJICTABICHUS — XUMHUYCCKUM 3HAK (CHMBOJI) 3JIEMEHTa, XUMHUYecKast (hopMyJia, ypaBHCHUE XUMHUUCCKON peaKIuu —
IIPU PEIICHUN YYCOHBIX IMO3HABATEIBbHBIX W IMPAKTUYCCKHX 3a7ad, NMPUMCHITh Ha3BaHHBIC MOJICIIbHBIC IMPEICTABICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMHUCCKUX PECAKITHA.

2) 0a3oBbIe HCCIeA0BaTeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O IMTO3HAHUS BEIIECCTB U XUMHUUSCKUX PEAKIIHIA;

dbopMyTHpoOBaTh MEIM W 3aJadyd HCCIICIOBAHMS, HCIIOIh30BAaTh IOCTABICHHBIE W CAMOCTOSATEIIBHO C(HOPMYIUPOBAHHBIC
BOIIPOCKI B KauyeCTBE HHCTPYMEHTA IIO3HAHUS M OCHOBBI JIi (POPMHPOBAHUS THIOTE3bl 110 IMPOBEPKE MPABHMILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIaJICTh HABBIKAMH CaMOCTOSATEIBHOTO IUIAHUPOBAHUS M IPOBEICHHS YYCHHUYCCKHX IKCIICPUMEHTOB, COBEPIICHCTBOBATH
yMEHHS HaOII01aTh 32 X0I0M IPOIecca, CAaMOCTOSTEIILHO MPOTHO3UPOBATH €0 pe3yIbTart, hOPMYJIHPOBATH 000OIIEHUS U BBIBOIBI
OTHOCHTEJIPHO JIOCTOBEPHOCTH PE3YIHTATOB HCCIICIOBAHMS, COCTABIATH 00OCHOBAaHHBIN OTUET O IIpOJIeIaHHOM padoTe;



MpUOOPETaTh OMBIT YICHUYECKON UCCIIEI0OBATENLCKON U TPOCKTHOMN AESTEIbHOCTH, IPOSIBISATH CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY METOJO0B PEIICHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMUYHBIX METO/IOB MO3HAHUS.

3) pabora ¢ unpopManmeii:

OPUEHTHPOBATHCS B Pa3IUUHBIX MCTOYHUKAX MH(POpMAIMU (HAyYHO-TIOMYJIsIpHAs JUTEepaTypa XUMHUYECKOTO COJEpKaHUs,
CIpaBOYHBIE TOCOOUs, pecypchl MHTepHeTa), aHanM3upoBaTh WH(OpPMAIMIO pPA3TUYHBIX BUIOB M (OpM NpeAcTaBIEHUS,
KPUTHUUYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

dbopmynupoBaTh 3aNpoChl U MPUMEHSTh Pa3IUYHbIE METOJbI MPH TMOUCKE M OTOOpe HHPOpMAIMU, HEOOXOIUMOW s
BBITIOJIHEHUS YUCOHBIX 33/1a4 ONPEACIEHHOTO TUTIA;

puoOpeTaTh OMBIT UCTIOIH30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTLHO BHIOMPATh ONTUMAaIbHYIO (OpMY TpeacTaBieHus nHGopManuu (cxembl, rpaduKu, JUarpaMMbl, TaOIUIbI,
PUCYHKH H IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJCTBA MPHU padOTe C XMMHUECKOW HH(POpPMAIIMEH: TPUMEHSITh MEXIPEIMETHbIE
(pusnueckne U MaTeMaTUYECKKE) 3HAKU U CUMBOJIBI, (DOpMYITbl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISITHOCTH.

KommyHuKkaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eificTBUS:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKa€MOM TEMBI B X0JI€ TMAIOra /WK TUCKYCCHUH, BHICKA3bIBATh UJICH,
(bopMynHpOBaTH CBOU MPEATIOKEHNUSI OTHOCUTEIILHO BHITIOTHEHUS MPEAJIOKEHHON 3a/1a4K;

BBICTYIIATh C IPE3CHTALMEN PE3yJIbTATOB ITO3HABATEILHOM JIEATEIBHOCTH, MOJYYEHHBIX CAMOCTOSTEIIBHO UM COBMECTHO CO
CBEPCTHHKAMHU TIPY BBIMOTHEHUU XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUUYECKOW pabOThl MO0 MCCIEIOBAHUIO CBOMCTB M3ydaeMbIX
BEIIECTB, pealn3aluyd y4eOHOro MpoeKTa, W (OopMyIMpOBaTh BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MYTEM
COTJIACOBAHMS TIO3UITNH B X0J1e 00CYK/ICHUSI 1 0OMEHA MHEHUSMU.

PeryasiTuBHbIC YHHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

CaMOCTOSITENIPHO IUIAHUPOBATh M OCYLIECTBIISITh CBOKO ITO3HABATEIIBHYIO AEATEIIBHOCTh, OINpeneidas €€ Leau W 3aJayu,
KOHTPOJIUPOBATh U TI0O MEpPEe HEOOXOIUMOCTH KOPPEKTUPOBATH MPEJIaraéMblii aIrOpUTM JACHCTBUNA MPU BBITIOJTHEHUN YUYEOHBIX U



HCCJIEeI0BATENbCKUX 3a/a4, BbIOMpaTh Hanbosee 3((HEeKTUBHBINA CIOCOO MX PEIICHHs] C YYETOM MOJYYEeHHsS] HOBBIX 3HAHHMHU O
BEILIECTBAX U XUMUYECKHUX PEAKIUAX;
OCYILECTBIIATh CAMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE CaMOAHaIN3a U CAaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOCHHS TPOTPaMMbl MO XMMHUHU Ha YriayOJEHHOM YpOBHE Ha YpPOBHE CPEIHEro OOIIero
o0pa3oBaHus BKIOYAIOT crieruuieckue Al yaeOHOTo peaMeTa « XUMHUS» Hay4YHbIC 3HAHUS, YMEHUS M CIIOCOOBI IEHUCTBUM MO
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHUM, BUJBI JCITEIHLHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS W MPUMEHCHHIO
3HAHUH B Pa3JIMYHBIX YUCOHBIX CUTYAIIUAX, a TAKXKE B pEealbHBIX JKM3HCHHBIX CUTYAIIUsIX, CBA3aHHBIX ¢ XUMHEl. B mporpamme o
XUMHUM TIPEIMETHBIC PE3YIIbTAThI MPEICTABICHBI MO T'OJIaM U3YUYEHUS.

10 KJIACC

[IpeameTHbIE pe3ynabTaThl OCBOEHUS Kypca «OpraHuyeckass XUMUsD» OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN: O MECTE U 3HAYEHUU OPraHUYECKON XMMHH B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIH B
oOecrieYeHNH YCTOWYMBOTO Pa3BUTHSA YEJIOBEUYECTBA B PEIICHUH IMPOOJIEM 3KOJIOTHYCCKOM, IHEPreTUUeCKOW W THUIIEBOU
0e30MacHOCTH, B Pa3BUTHM MEIWIIMHBI, CO3/JaHWM HOBBIX MAaTEpPUANOB, HOBBIX HMCTOYHMKOB DHEPrUM, B 0OOeCleueHUn
PaIMOHAILHOTO MPUPOJIONOIb30BaHUS, B HOPMHUPOBAHUN MHPOBO33PEHHUS U OOIIEH KyIbTYPhl YETIOBEKA, a TAKKE IKOJIOTUYECKH
000CHOBAaHHOT'O OTHOUIEHHSI K CBOEMY 3/J0POBBIO U MPUPOIHOMN Cpee;

BJIaJICHUE CUCTEMON XMMUYECKUX 3HAHHM, KOTOpasi BKIIFOYAET: OCHOBOIOJIATAIOIINE MTOHATUS — XUMUYECKUI AJIEMEHT, aToM,
SJIPO M JIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIM, OCHOBHOE U BO30YKIEHHOE COCTOSTHHUS aTOMa, THOPHIH3aIIHsI
ATOMHBIX OpOUWTANICH, HOH, MOJIEKYJIa, BAJICHTHOCTD, JIEKTPOOTPULIATETLHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasi CBS3b, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIN 00BEM, YrIepOAHBI CKeleT, (YHKIMOHAIbHAS TPYIIa, paadKall, CTPYKTYpHbIE (OPMYITBI
(pa3BEpHYTHIE, COKpAUIEHHBIE, CKEJETHBIE), M30MEPHUS CTPYKTypHass M MIPOCTPAHCTBEHHAasl (T€OMeTpHuYecKas, ONTUYECKas),
M30MEPbI, TOMOJIOTUYECKHUH PsiJl, TOMOJIOTH, YIJI€BOAOPOAbI, KUCIOPO/I- U a30TCOAEpIKAIlINEe OPraHMUYECKUE COCTMHEHUSI, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYJISIPHBIE COEMHEHHUS; TEOPHUH, 3aKOHBI (nepuoauyeckuii 3akoH . 1. Menneneena,
TEOpUsl CTPOCHUSI OpraHuydeckux BemecTB A. M. ByTtiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MpEBpAlICHUs YHEPTUM NPU XUMUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XMUMHUHU, MHPOBO33PEHUYECKUE
3HaHUS, JeKallle B OCHOBE MOHHMMAHUSI MPUYUHHOCTH U CUCTEMHOCTH XMMUUYECKHUX SIBJICHUMN; MPECTABICHUS O MEXaHU3Max



XUMHYECKUX PEAKLMM, TEPMOJIMHAMUYECKUX U KHHETUUECKUX 3aKOHOMEPHOCTSIX UX MIPOTEKAHMSI, O B3AUMHOM BIIMSIHUM aTOMOB U
rpynn aTOMOB B MOJIEKYJaXx (MHAYKTUBHBIA U Me30MepHbIid 3 dexTol, opuentantsl | u Il pona); dakronsoruyeckue cBeaeHUs O
CBOICTBax, COCTaBe, MOJYUYEHUHU U O€30MaCHOM HMCIOJb30BAHUM BaKHEHIIMX OPraHMYECKUX BELIECTB B OBITY M MPaKTUYECKOU
JESTENbHOCTH YeJIOBEKa, OOIIMX Hay4YHbIX MPUHIUIAX XMMHUYECKOro MPOM3BOACTBA (Ha NpHUMEpPE MPOU3BOACTBA METAHOJA,
nepepaboTku HeDTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTepHbIE MPU3HAKKU MOHATHUN, YCTAaHABIMBATh WX B3aUMOCBS3b, UCIOJIb30BAThH
COOTBETCTBYIOIIME MOHSITHUS TP OMKMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCTUHEHU;

c(hOpMHPOBAHHOCTh YMEHMIA:

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJISi COCTABIICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U
CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIECTB;

COCTaBIIATh YPAaBHEHUS XMMHUYECKHX PEAKIUH M PACKPBIBATh MX CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIMi
MOCPEJICTBOM COCTAaBJICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peaKIHil, peakuii HOHHOTO0 0OMeHa MyTEM COCTaBJICHUS MX TMOJIHBIX U
COKpAIIEHHBIX HOHHBIX YPAaBHEHUH;

M3rOTaBIIMBATh MOJEIHM MOJIEKYJ OpPraHWYECKHMX BEIECTB JIs WLIIIOCTPAIlMd WX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUH: YCTaHAaBIUBATh NMPUHAJJIC)KHOCTh H3YUYCHHBIX OPraHWYECKHUX BEIECTB MO HMX COCTaBY U
CTPOEHUIO K OMpeneEHHOMY KiacCy/TpyIie COeIMHEHU, 1aBaTh UM Ha3BaHUs 1o cucteMatudeckoit HomeHknatype (IUPAC) u
NPUBOJUTH TPUBHUAIBHBIC HA3BaHUS JUISI OTAEIBHBIX MPEICTAaBUTENCH OpPraHMYECKHUX BEHIECTB (ITHIICH, alleTHJIEH, TOJIYOI,
[JIMUIEPUH, JTUJICHIJINKONb, (EeHOoN, (QOopMallbJeTu], aleTaldbIeruj, aleToH, MypaBbHHAs KHCIOTa, YKCYCHas KHUCIOTa,
CTEapUHOBAas, OJICMHOBAs, MAJbMUTHUHOBAs KHUCJIOTHI, TJIMIUH, ajJaHUH, MaibTo3a, (PYyKTO3a, AHWIWH, JUBUHUI, H3OIpPEH,
XJIOPOTIPEH, CTUPOJ U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUS ONPEEISATh BUJ XUMUUYECKOM CBSA3M B OPraHMYECKHX COCAMHEHUAX (KOBAJICHTHAs M MOHHAs
CBsI3b, G- U TT-CB3b, BOJOPOAHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHS MPHUMEHATH MOJIOKEHUS TEOPUHU CTPOEHHUs opranuyeckux BemecTB A. M. Byrtnepoma s
OO0BSICHEHHSI 3aBUCIMOCTH CBOWCTB BEUIECTB OT UX COCTAaBA U CTPOCHHS,

cOpMUPOBAHHOCTh yYMEHHMH XapaKTEepH30BaTh COCTaB, CTPOCHHE, (U3MYECKHE M XMMHUYECKHE CBOMCTBA THUIHYHBIX
IIPEICTaBUTENEH paA3IMYHBIX KIJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LMUKIOAJIKAHOB, AJKEHOB, AJKaJUEHOB, AJKHUHOB,
apOMaTUYECKUX YIJIEBOJOPOAOB, CIUPTOB, AJIbJErHA0B, KETOHOB, KAPOOHOBBIX KHUCIOT, IPOCTBIX U CIOKHBIX 3(QUPOB, KUPOB,



HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHCIIOT, OCJIKOB, YIJI€BOAOB (MOHO-, M- U TOJIMCAaXapuI0B), WILTIOCTPUPOBATH TEHETHUECKYIO
CBSI3b MEXK]ly HUMH YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH C UCIIOIB30BaHUEM CTPYKTYPHBIX (POopMYyT;

c(hOpMUPOBAHHOCTh YMEHUS MOATBEPKAATh HA KOHKPETHBIX IPUMEPax XapakTep 3aBUCUMOCTH PEAKIIMOHHONW CIIOCOOHOCTH
OpraHUYECKUX COSMHEHUM OT KPATHOCTH U TUTIA KOBAJICHTHOMU CBSI3U (G- U TT-CBSI3HM), B3AUMHOTO BJIMSIHUSI aTOMOB U T'PYIII aTOMOB
B MOJIEKYJaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKH YTJIEBOJOPOJHOTO ChIpbS (HEe(PTh, MPUPOAHBIA Ta3, yrojihb),
crocoObl ero nepepadoTKU U MPAKTUIECKOE MPUMEHEHUE MPOAYKTOB MEepepaboTKu;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHHWI O €CTeCTBEHHO-HAYYHBIX METO/JaX MO3HAHUs — HAOIOJCHUN, U3MEPECHUH,
MOJICTUPOBAHNH, YKCIIEPUMEHTE (PEaIbHOM M MBICJICHHOM) U YMEHHS IPUMEHATH 3TH 3HAHHUS;

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHSITH OCHOBHBIE OTEPAIIMN MBICIIUTEIIBHOM ESITEHFHOCTH — aHAIN3 U CUHTE3, CPAaBHEHHE,
000011IeHre, CUCTEeMAaTU3AIINIO, BBISBICHUE NTPUIMHHO-CIICACTBEHHBIX CBSI3€H — JIJISl M3YUYCHMs] CBOMCTB BEIIECTB M XUMHYECKUX
peaKkiuu;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3b XMUMHMUYECKHX 3HAHUW C TMOHSATUAMH M TPEJICTaBICHUSMU JIPYTUX
€CTECTBEHHO-HAYYHBIX MPEIMETOB JJIsi 60J€€ 0CO3HAHHOTO MOHUMAHHUS CYIIIHOCTH MaTepUaIbHOTO €IMHCTBA MUPA, UCIIOJIH30BATh
CUCTEMHBIEC 3HAHUS 110 OPTraHMYECKON XUMUU JJI1 OOBSICHEHHS W MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO
IPUPOAY;

c(hOpMHPOBAHHOCTh YMEHHUMN: MPOBOIAUTH PACUETHl MO XUMHYECKHUM (QOpMYyJiaM W YpaBHEHHUSM XHUMHYECKUX PEaKIUuid C
UCIIOJIb30BaHNEeM (U3MYECKUX BEJNMYMH (Macca, 00bEM Ta3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PAcYEThl MO HAXOXKICHUI0O XUMHYECKOW (OPMYINBI BEIIECTBA O HM3BECTHBHIM MAaCCOBBIM JOJISIM
XUMHYECKUX JIEMEHTOB, MPOAYKTaM CTOPaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, AHATU3UPOBATH M OIICHWBATH C IMO3UIIMI SKOJOTUYECKON 0€30MacHOCTH
MOCJIC/ICTBUSA OBITOBOM M TPOW3BOJCTBEHHOW JESITEILHOCTH YEJOBEKa, CBA3AHHOW C mepepabOTKON BEIIECTB, MCIOIH30BATH
MOJTyYEHHBIE 3HAHUS JIJISl IPUHATHS TPAMOTHBIX PEIICHUI MPOoOJieM B CUTyallUsX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHI: CaMOCTOSTEIHHO IUIAHUPOBATh M TPOBOJAUTH XUMUYECKUNW DKCIEPUMEHT (TOy4eHHE U
M3Yy4Y€HHE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIINU YTII€BOAOPOAOB PA3IMUHBIX KJIACCOB U KUCIOPOACOAECPKAIUX
OpraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJa4 MO PAclO3HABaHUIO OPraHUYECKUX BEIECTB) C COOIIOJECHUEM
mpaBuil 0e30MacHOTO OOpallleHusi ¢ BelllecTBaMU M J1abopaTOpHBIM 000pyaoBaHuEM, (HOPMYJIUPOBATHh LEIb HCCIEIOBAHMUS,
MPEACTABIATh B PA3IMYHON (popMe pe3ysibTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTb YMEHHUIA:



cOOJII01aTh MPaBUIIa SKOJOTUYECKH 11€51eCO000pa3HOro MOBEAEHUS B OBITY U TPYAOBOM NEATEILHOCTH B LEJIAX COXPAaHEHUS
CBOET0 3/10pOBbsi, OKPYKAIOLIEH IIPUPOIHOUN CPEABl U JOCTUIKEHUS €€ YCTOMUYMBOTO PA3BUTHA,

OCO3HABAaTh OINACHOCTb TOKCHYECKOI'0 IEUCTBHS Ha JKUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX BEIECTB, ITIOHUMAs
cMbica nokazarens [TIK;

aHAJIM3UPOBATH LIEJIECO00PA3HOCTh MPUMEHEHHSI OPraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3pEHUS
COOTHOILIEHUSI PUCK-TI0JIb3A;

c(OPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIATH II€JICHANPABICHHBI TOUCK XUMHUYECKONM HHGOpMAlMM B pa3IU4HbIX
UCTOYHMKAX (HaydHas M y4yeOHO-Hay4dHas JMTepaTypa, cpencTBa maccoBod umHpopmanuu, UHTEpHET U npyrue), KPpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYI0 MH(POpPMAIHIO, NepepadaThiBaTh €€ U UCIHOJIb30BaTh B COOTBETCTBUHU C IMOCTABICHHOW Yy4eOHOU
3a1a4ei.

11 KIJACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeopraHu4eckasi XUMHs» OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUNA: O MaTepUabHOM €IWHCTBE MHpA, 3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJICHUM
IIPUPO/IBI, 0 MECTE M 3HAUYCHUH XMMHUH B CHCTEME €CTECTBEHHBIX HAyK U €€ POJId B 00CCIIEYCHU M YCTOMYUBOTO PA3BUTHS, B PEIIICHUN
po0JIeM IKOJIOTHYECKOM, YHEPTeTHUYECKON M IMUIIEBOM OE30MaCHOCTH, B PAa3BUTHH MEIHUIIMHBI, CO3IaHUH HOBBIX MAaTEPHUAJIOB,
HOBBIX HCTOYHUKOB SHEPIUH, B 00ECIICUCHUH PAIIMOHAILHOT'O TPUPOIONOIb30BaHUS, B (POPMUPOBAHUH MUPOBO33PECHUS U OOIIICH
KYJbTYPBI YEJIOBEKA, a TAKXKE AKOJOTHUSCKH 0OOCHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO U IIPUPOIHOU Cpeie;

BJIAJICHUE CUCTEMON XHUMUYECKUX 3HAHUHM, KOTOPas BKJIOYAET: OCHOBOIIOJIATAIOIINE MOHATUS — XUMUYECKHUM AJIEMEHT, aTOM,
SIPO aToMa, M30TOIIbI, AJICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aToMHbIE OpOUTAIN, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aTOMa,
rUOpHUIM3aAs AaTOMHBIX OpOUTAaJIeH, MOH, MOJICKYJIA, BaJICHTHOCTD, 3JICKTPOOTPHUIIATCIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
CBs3b (KOBaJEHTHAs, MOHHAs, METANIMYECKas, BOJOPOJAHAs), KpUCTAJIMYEcKas peléTka, XUMHUYEcKas peakilus, pacTBOp,
3JICKTPOIUTHI, HEIJIEKTPOJUTHI, DIIEKTPOTUTHUECKAS TUCCOLMALINS, CTENEHb JUCCOLUAIIMY, BOAOPOIHBIN OKA3aTEb, OKUCIUTEND,
BOCCTAHOBHTEIIb, TEIJIOBON d(DPEKT XMMUUECKOW peaKIiK, CKOPOCTh XUMHYECKON PEaKIni, XUMHIECKOS PAaBHOBECHUE; TCOPUHU H
3aKOHBI (T€OpHUs DJIEKTPOJUTHYECKON gauccounmaluu, nepuomaudeckuii 3akoH [[.M. MenaeneeBa, 3aKOH COXpaHEHHUS MacChl
BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUU MTPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB, 3aKOH
JTEUCTBYIOINX MacC), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XHMHH, MHUPOBO33PCHUYECKHE 3HAHMS, JISKAIIHNE B OCHOBE
IMOHUMAHUS TPUYUHHOCTH M CHUCTEMHOCTH XHMHUYECKHX SIBJICHHH; COBPEMEHHBIE NPEJCTABICHUA O CTPOCHUU BEIIECTBA Ha



ATOMHOM, HWOHHO-MOJICKYJISIDHOM M HAJMOJICKYJSIPHOM YpPOBHSX; MPEACTABICHUS O MEXAHU3MAaX XHUMHUYECKHX pPEaKIHi,
TEPMOJIUHAMUYECKAX U KUHETUYECKNX 3aKOHOMEPHOCTAX UX MPOTEKAHUS, 0 XUMHUUYECKOM PaBHOBECHH, PACTBOPAX U JUCTIEPCHBIX
cucrteMax; (aKTOJOTUUECKHUE CBEJCHUS O CBOWCTBAaX, COCTaBe, MOJY4EeHHH U O€30MaCHOM HCIMOJIB30BAaHUU BaKHEHUIITUX
HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JEATETLHOCTH YEJIOBEKa, OOIMX HAy4YHBIX MPUHIUNAX XUMHUYECKOTO
IPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISITh XapaKTepHbIE MPU3HAKU MOHSTHH, YCTaHABIMBATH UX B3aHMMOCBS3b, UCIOIL30BAThH
COOTBETCTBYIOIIUE MTOHATHUS MPU OMMMCAHUU HEOPTaHUYECKUX BELIECTB U UX MPEBPAIICHHUIA;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JJISi COCTaBJICHUS (HOPMYJI BEIIECTB U ypaBHEHUA
XUMHUYECKHUX peakuuii, cucremarnieckyro HoMeHkIarypy (IUPAC) u TpuBuaibHbIE Ha3BaHUS OTJICJIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI OTPEEATh BAJIGHTHOCTh U CTEMEHb OKUCIICHHUS XUMHYECKUX JJIEMEHTOB B COCIMHEHUSX, BU]I
XUMUYECKOW CBSI3U (KOBaJIeHTHAsl, MOHHAs, METAJIMYECKasi, BOJOPOJHAS), THUI KPUCTALIMYECKOW PEMIETKH KOHKPETHOTO
BEIIIECTBA;

c(hOpMUPOBAHHOCTb YMEHUS OOBSICHSITH 3aBUCHMOCThH CBOMCTB BEIIECTB OT BUJ1a XUMHYECKOMN CBSI3HM U THIIA KPUCTALTNYECKON
pemeTKr, OOMEHHBIN U IOHOPHO-AKIIENITOPHBIM MEXaHU3MbI 00pPa30BaHMs KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KJIAaCCHU(UIIMPOBATh: HEOPraHWYECKHUE BEIIECTBA MO UX COCTaBY, XMMHUYECKHE PEaKIUU I10
pa3IMYHBIM TpU3HAKaM (YHUCIYy M COCTAaBy pPEArupyrollnX BEHIECTB, TEIIOBOMY 3(QEeKTy peakiuu, U3MEHEHUIO CTETeHEH
OKHCJICHHUS YJIEMEHTOB, 00PaTUMOCTH, YUAaCTHIO KaTaJIM3aTopa U IPYTHE); CAMOCTOSTEIILHO BRIOMPATh OCHOBAHUS M KPUTEPUH IS
KJIaCCU(PUKAITMU U3YUaeMbIX BEIECTB U XUMHUYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICH Iepuoaudeckoro 3akona J[. M. MeHneneeBa m JIEMOHCTPUPOBATH €T0
CHUCTEMATH3UPYIONTYIO, 00BSICHUTEIBHYIO M IPOTHOCTHICCKYIO () YHKITHH;

c(hOpMUPOBAHHOCTh YMEHUI: XapaKTEPU30BaTh JICKTPOHHOE CTPOSHHUE aTOMOB M MOHOB XHUMHYECKHX 3JIEMEHTOB TIEPBOTO—
yeTtBépToro mnepuonoB Ilepuonnueckoin cucrembl JI.WU. MenneneeBa, HCHonb3ys MOHATHS «IHEPr€TUYECKHE YPOBHN,
(QHEPTreTHYECKHUE MOYPOBHUY, «S-, P-, 0-aTOMHBIC OPOUTAIIN», «OCHOBHOE U BO30YXIEHHOE SHEPreTUYCCKUE COCTOSIHHS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH HW3MEHCHHS CBOMCTB XHMHYECKHX D3JICMCHTOB M WX COCAWHEHHWHW IO IepyUoAaM | TPYIIIam
[Tepunoanueckoii cucremsl J1. 1. MeHneneeBa, BaIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHHUS UX SJICKTPOHHBIX
000JI0Y€K;

c(hOopMHUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX KJIACCOB,
MOJITBEPXKJIATh CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKAY HEOPraHWYECKMMH BEIIECTBAMU C IIOMOIINBIO YpPaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI;



c(hOpMUPOBAHHOCTh YMEHMsI PACKPBIBATH CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUN MOCPEICTBOM
COCTaBJICHUS DJICKTPOHHOTO 0ajaHca 3TUX PeaKIUi; peakluii MOHHOTO OOMEHA MyTEM COCTaBJICHUSI UX TMOJHBIX U COKPAIIEHHBIX
MOHHBIX YPaBHEHMM; peakiuil TUAPOIU3a; PEAKIUNA KOMIUIEKCooOpa3oBaHUs (HAa TpUMEpPE TUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHMUS);

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIMU ¢ yUETOM UX SHEPreTUYECKUX
XapaKTEPUCTHUK, XapaKTep U3MEHEHUSI CKOPOCTH XMMUYECKOU PEaKIMK B 3aBUCUMOCTHU OT PA3IUYHBIX (haKTOPOB, a TAKXKE XapaKTep
CMEIIEHUs] XUMHYECKOTO PABHOBECHS IO/JI BIUSHUEM BHEIIHUX Bo3jehcTBul (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XMUMHUYECKHE PEaKIUH, JISKAIIUE B OCHOBE MPOMBIIUICHHOTO MOJYYCHUS
CEpHOM KHCIIOThI, aMMHaKa, OOIIMe Hay4YHbIe TPHUHIUIBI XUMHUYECKUX IPOU3BOJCTB; I1EJI€CO00Pa3HOCTh MPUMEHEHUS
HEOPTraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh BJIAJCHUS CHUCTEMOW 3HAHUN O METOJaX HAYYHOTO TO3HAHMS SIBJICHUU NPHUPOJLI — HAOIIOJEHUE,
U3MEpEeHne, MOJIETUPOBAHMUE, HKCIEPUMEHT (peajbHbIi M MBICICHHBINA), HMCIOJIb3YEMbIX B E€CTECTBEHHBIX HAyKaX, YMEHUS
OPUMEHSTH 3T 3HAHUS MPHU IKCIEPUMEHTAIBHOM UCCIIEIOBAHUU BEIIECTB U NIl OOBSCHEHUS XUMHYECKUX SBIICHUM, UMEIOIINX
MECTO B MPUPO/IE, TPAKTUUECKOM NESITEIbHOCTH YEJIOBEKA U B IOBCETHEBHOMN KU3HU;

c(OpPMHUPOBAHHOCTh YMEHUS BBISIBISATH B3aMMOCBSI3b XMMUYECKHX 3HAHUUA C TOHATHUSMU M TPEICTABICHUAMH APYTHX
€CTECTBEHHO-HAYYHBIX IIPEIMETOB JjIsl 60JI€e 0CO3HAHHOTO MOHUMAaHUS MaTEPUATIBLHOTO €TMHCTBA MUPA;

c(hOpMHPOBAHHOCTh YMEHUS MPOBOJIUTH PACUETHI: C UCIOIB30BAHUEM MOHATHUI «MaccoBas JIOJIsl BEIIECTBA B PACTBOpPE» U
«MOJISIpHAsI KOHIIEHTPAIMs»; MacChl BEIIECTBA WK 00BhEMA ra3a 1o M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY OJTHOTO
U3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro d(pdekTa peakinu; 3HAaYeHHUsI BOJOPOJHOTO MOKA3aTeNsl paCTBOPOB KUCJIOT U
IIeJI0Ye C M3BECTHOW CTEMEHBIO NUCCOIMAIU; Macchl (00BEMa, KOMMYECTBA BEIIECTBA) MPOJYKTAa PEAKIMH, €CIIA OJHO M3
MCXOJHBIX BEIIECTB JAHO B BUJE PACTBOpa C OMPENCIEHHOW MAcCCOBOW JIOJIEW PacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE
(MMeeT mpuUMecH ); T0JIM BbIX0/1a MPOAYKTa peaklnK; OObEMHBIX OTHOIIEHUH Ta30B;

c(hOpMHPOBAHHOCTh YMEHHIA: CAMOCTOSITEIPHO TUTAHUPOBATH U IPOBOJANTH XUMHUECKHUH SKCTIEPUMEHT (TIPOBEICHUE PEaKIINn
MOHHOTO 00OMEHa, MMOATBEPKICHNE KaueCTBEHHOT'O COCTaBa HEOPTaHMYECKUX BEIIECTB, ONPEIEIICHUE CPE/Ibl PACTBOPOB BEIIECTB C
MOMOIIFI0 WHANKATOPOB, W3yYCHHWE BIMSHHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOW PEaKIMU, PEIICHHUE
AKCIIEPUMEHTATBHBIX 3amad 1mo TemaM «Mertamne»y u «Hemeramnsi») ¢ coOmoeHneM mpaBuil 0€30MacHOTO OOpareHus: ¢
BellleCTBAMU M Ja0OpAaTOPHBIM 00O0pyAOBaHUEM, (DOPMYNHpPOBATH L€ HMCCIEAOBaHUSA, MPEJICTABIATh B pa3auyHON (opme
pe3yAbTaThl FKCIIEPUMEHTA, AHATTU3UPOBATH U OIIEHUBATH UX JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUiia MOJIb30BAHUS XUMHUUECKONW MOCYI0N U 1a00paTopHbBIM 000PYI0BaHUEM,
oOpalieH s ¢ BeleCTBAMU B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB, 3KOJIOTUYECKU
1[€J1eCO00pa3HOro MOBEAEHUS B OBITY U TPYJI0BOM J€ATEIBHOCTH B IIEJIIX COXPAHEHHS CBOETO 3/10POBbs, OKPYIKaIOIIEH TPUPOTHOM
Cpelbl U JOCTHXKEHHSI €€ YCTOMYMBOrO pa3BUTHSI, OCO3HABAaTh ONACHOCTh TOKCHYECKOIO JEWCTBHS Ha MUBbIE OPraHU3MBI
onpeenéHHbBIX HEOPTaHUUECKUX BEIleCTB, MOHUMas cMbica nmokazatesns [1J1K;

c(OpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATh IIEJICHANPABICHHBIM TIOUCK XUMHUYECKOM UWHGOpMAIMM B pa3IMYHBIX
UCTOYHUKAX (HaydHas M y4yeOHO-Hay4dHas JMUTepaTypa, CpelcTBa maccoBod mHpopmauuu, MHTEpHET U Apyrue), KpUTUYECKH
aHAIM3UPOBATh XUMHUUYECKYI0 MH(POpPMAIHIO, NepepadaThiBaTh €€ U UCIHOJIb30BaTh B COOTBETCTBUHU C IMOCTABICHHOW Yy4eOHOU
3aa4yei.

TEMATHYECKOE IINTAHUPOBAHUE
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Pazgen 1. TeopeTnueckre OCHOBBI OPraHUYECKON XUMUU
[IpenmeTr opranmyeckol XUMuU. Teopusi CTPOCHHS

https://m.edsoo.ru/61HH

A oprannuyeckux coenunennii A. M. bytneposa 8 8J58X
Uroro no pazneny 8
Paznen 2. YrneBomopo bl
[IpenenbHbIC YTJICBOIOPOIBI — aJIKaHBI, 5 https://m.edsoo.ru/LC5J
1 [UKJIOAJIKAHBI T4CMA
HenpenenbHbie YIIACBOJIOPO/IbI: AJIKCHBI, https://m.edsoo.ru/0BN
14 1
2 AJIKaJUCHBI, aJIKUHBI BOPH31




https://m.edsoo.ru/3KL

ApoMaTuyeckue yriieBoJopoabl (apeHsbl) 8 ALL26M
[MpupoaHble WCTOYHHKHM YIJIEBOAOPOAOB M HUX 4 https://m.edsoo.ru/RY6
nepepadboTKa NBZAW4
["anoreHnpon3BOAHBIE YTIIEBOAOPOIOB 4 https://m.edso00.ruil190
ENZ9M
Uroro no pazneny 35
Paznen 3. Kucnopocoaepikaniue opraHMuecKie COeTMHEHUS
https://m.edsoo.ru/TJI36
Cnouptel. @eHon 11 WGIS
KapOoHuIbHBIC COCAMHEHHUS: albJACTHIABl U KETOHBI. 21 https://m.edsoo.ru/O2N
Kap6onosbie kuciotel. Crioxxabie 3Qupsl. Kupbl WGJZU?2
VrreBos: 9 https://m.edsoo0.ru/962B
YGF10
Utoro no pazneny 41
Paznen 4. A3oTcoaepkaiiue OpraHudeckrue CoeIMHECHUS
‘ AMHHBI. AMUHOKUCITIOTHI. benku 12 https://m.eds00.ru/K8B3
H5PS1
Wroro no pazneny 12
Paznen 5. BeicOKOMONEKYIIIpHBIE COEAUHEHUS
BricokOMOMNIEKyYIpHbIE COEUHEHHUS 6 https://m.edsoo.ru/VLV
ADEWAB
Wroro no pazneny 6
10
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11 KVIACC

N/g HanmMenoBaHue pa3iesioB U TeEM POrpaMMbl KonunuaecTBo yacos Snexrponnsie (HbPOBHIE)
wn Beero | Kourpo | IIpakTu o0Opa3oBaTeIbHbIE PECYPChI
JBHBIC | YECKHUE
paboThl | pabOTHI
Paznen 1. TeopeTnueckne OCHOBBI XUMUH
Crpoenue aroma. Ilepuoaudeckuii 3aK0H u
1.1 | Ilepuonnueckas cuctemMa XUMUYECKuX dieMeHToB J[. 1. 9 https://m.edsoo.ru/R39EAGJIPC
MennesneeBa
1.2 | Crpoenue BemecTBa. MHOroo0pasue BelecTs 11 1 https://m.edsoo.ru/W4FD2VJF8
1.3 | Xumuueckue peakuuu 19 1 3 https://m.edsoo.ru/QHDJZGESH
Wroro no pasneny 39
Paznen 2. Heopranuueckas Xumus
2.1 | Hemertamisl 31 1 3 https://m.edso0.ru/9NCC2YQRJ
2.2 | Meraisl 23 1 2 https://m.edsoo.ru/YEU9WRJ21
Htoro no pazneny 54
Pasznen 3. Xumus U )KU3Hb
3.1 | Meroxbl M03HaHUS B XUMUHU. XUMUS U KHU3Hb 9 https://m.edsoo.ru/2Q4016N XK
Uroro no pazneny 9
OBILEE KOJIMYECTBO YACOB IIO ITPOI PAMME 102 4 8




U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET
B cootBerctBuu ¢ [Ipukazom MunuctepctBa npocsenienus Poccun ot 25.08.2026 Ne 591 «O06 yTBepxkaenuu peaepaibHOro
NnepeyHsl AJIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYpCOB, JIOMYIICHHBIX K MCIOJB30BAHUIO TMPU peaau3aliuud  HUMEIOIIUX
rOCYy/IapCTBEHHYIO aKKpeIUTalri0 00pa3oBaTeIbHBIX MPOTpaMM HA4yalbHOIO OOLIEro, OCHOBHOTO OOILEro, CPEJHEro OOIIEro
obOpazoBanus» (3apeructpupoBano B Muntocte Poccuu 22.09.2026 N 88378)
1. https://m.edsoo.ru/

2.

Ne | Ne DOP | HaumenoBanue D0P, Kpartkoe onrcanue S0P (Bkitouas CTpykTypy, [IpaBoobGiiaarens
CTEIOK B COCTaBHTEIb IPEIMETHOE COJIEP/KAHUE ¥ METAJaHHEIE, TO3BOJIAIOIINE DOP (HauMeHOBaHUE
benep | Pemepan | (cocraBurenn) S0P 0JIHO3HA4YHO uaeHTHUIIpoBaTh JOP) IOPUIMYECKOTO JIUIIa
anbHOr | BHOM 160 ®NO)

© | mepeuHe bu3nUecKoro auIa,
Helfﬂeq 20P KOTOPOMY B
0P YCTaHOBJIEHHOM

3aKOHO/IATEIbCTBOM
P® nopsanke
MPUHAJICKUT
UCKIIFOYUTEIBHOE
npaBo Ha DOP)
denepanbHOE
O0P mo yuebHoMy mnpenvery "Xumusa' paspaboTaH B rOCyJIapCTBEHHOE
cootBetcTBUM ¢ TpeboBanusMu GI'OC u GOII COO. ABTOHOMHOE
652. 11381 | Xumus 10 xiace Conepxanue 30P“Hp6I[OCTaBJ'I}IeT y4aimMcs BO3MOKHOCTb oOpa3oBaTenbHOE
B HHTEPAKTUBHOW (opMe akKTyaJu3UpoOBaTh 3HAHUS U | YUPEKIEHHUE BBICIIETO
3aKkpenuTh yueOHbld Marepuan 3a 10-i kmacc. DOP oOpa3oBaHus
YHUBEpCAJICH U MOXET UCIOIb30BaThCA ¢ JII00bIMH Y MK "T'ocynapCTBEHHBII
YHUBEPCUTET



https://m.edsoo.ru/

MPOCBEIICHUA "
https://eduprosvet.ru

denepanpHOE
roCyJapCTBEHHOE
O0P mno yuebHomy mnpenMery "Xumusa" pazpaboTaH B aBTOHOMHO€E
cootBercTBUM ¢ TpeboBanusimu PI'OC u OOIl COO. o0Opa3oBaTeiIbHOe
653. | 1.3.8.2 st 11 k1ace Conepxanue D0OP npenocTaBisieT ydaliuMcsl BO3MOKHOCTD | YUPEKIEHUE BBICILIETO
' R B HMHTEPAKTUBHOM (OpMe aKTyaIu3upoBaTh 3HAHUS U oOpa3oBaHus
3aKkpenuTh y4eOHbIM Marepuan 3a 11-ii kmacc. DOP | '"TocymapcTBeHHBINM
YHUBEPCAJIEH U MOXKET UCTIOIb30BaTheA ¢ 00bMU Y MK YHUBEPCUTET
MPOCBEIICHUA "
https://eduprosvet.ru
D0P no xumuu 115 10 knacca u3 3aBepIIeHHON TPEAMETHOM
muaun D0OP  olecrieuynBaeT CUCTEMAaTHYECKOE H3yUeHUE OO61ecTBO €
Trenaken "O61aKo npeaMeTta "Xumusa'" u npeaHasHaueH aiisd peanuzanuu OPII OTpaHUYCHHOM
P . P COO. BkiroyaeT KOHCIIEKTHI. OTBETCTBEHHOCTBHIO
654. | 1.3.8.3. |3manmi". Xumus. 10 " |
ace CaMOCTOSITEeJIbHBIE, KOHTPOJIbHBIC, JTaOOpaTOPHBIE PaOOTHI. ®dusnkon Jlabd
Conepxanne DOP coorBercTByeT TpeboBanusm ®I'OC u | https://physicon.ru/
®OIT COO ¢ yuetom DPII Bocnutanuss u KoHuenuu
penoaBaHus XUMUHU
O0P no xumuu a1 11 knacca U3 3aBepieHHON MPEIMETHON
OO1ecTBoO €
muann DOP  obecneynBaeT CHCTEMATHYECKOE H3y4YEHHUE .
" " " OTpaHUYEHHOU
Tpenaxep "O6nako | npeamera "Xumus" u npeanasHaveH s peanuszanuu OPII
o OTBETCTBEHHOCTHIO
655. | 1.3.8.4. |3mHanmit". Xumusa. 11 | COO.  BximoyaeT  KOHCIEKTBI,  CaMOCTOSATEIBHEIC, "Dyskon JaG"
KJ1acc KOHTpPOJBHBIE, TabopaTopHbie padotel. Coxepxxanue DOP _ :
https://physicon.ru/
cootBeTcTBYeT TpeboBanusiM ®I'OC u OOIT COO ¢ yuetom
OPII Bocniutanus u KoHnenimy npenoiaBaHus XUMUU
656. | 1.3.85 Xumus. KommuiekcHbiit  00pa3oBaTeNbHbIA MaTepual MO XUMUH, I'ocynapcTBeHHOE
' 7 110 - 11 xmaccwr BKJIFOUAIOIIMN CLIEHAPUH YPOKOB, CUEHAPUU U3YUYEHHUS TEM, ABTOHOMHOE



https://mob-edu.ru/
https://mob-edu.ru/
https://physicon.ru/
https://physicon.ru/

BUJICOYPOKH, BJIEKTPOHHBbIE y4eOHblEe MOCOOUS U TECThI C
aBTOMAaTHUYECKOM IIPOBEPKOM Il UCII0JIB30BAHUS HA ypPOKaxX
Y CAaMOITOATOTOBKH yYalllUXCs

oOpazoBaTebHOE

YUPEKICHHUE BBICIIETO

o0Opa3oBaHus ropoja
MOCKBBI
"MOCKOBCKHUI1
TOPOJACKOMN
negaroruyecKui
YHUBEPCUTET"
https://www.mgpu.ru

DOP coaepXuT: a) ONMOPHBIC KOHCIEKTHI (IPEACTABIISIOT
c0001i KOHIICHTPUPOBAHHYIO TEOPHIO '"HA OJTHOM cliaize" 1o
TeMaM TpeameTa); 6) caMocTosiTeIbHbIE PadOTHI (CoAepKaT

. . OO61ecTBO €
" WHTEPAKTUBHBIE 33/IaHUS C AaBTOMATHUYECKOM MPOBEPKOIN); B) .
Tpenaxep "O6nako OTpaHUYEHHOMN
< KOMIUIEKT ~ TeMaTHYEeCKHMX  KOHTPOJBHBIX  paboT; T)
3Hanuit". Xumus. 10 OTBETCTBEHHOCTHIO
657. |1.3.8.6. . | BUpTyasnbpHBIe J1abopaTopHbie padoTel. Comepxanue DOP " "
Kjace (yriayOJICHHBIH ®dusnkon Jlab
cootBetcTBYyeT TpeboBanusam ®I'OC COO u ®OII COO c _ :
YpPOBCHB) https://physicon.ru/
yuetoM @Il BocnuTanusa u KoHuenuuw mnpenoaaBaHus
xuMuHu. OTOOp U MOCTIEA0BATENBHOCTh U3YyUCHHS MaTepralia
conepxanust O®PII COO nmpeamera "Xumus" (yriayoaeHHbIN
YPOBEHB)
D0P comepuT: a) OMOpPHBIE KOHCMEKTHI (TIPEACTABISIOT
co00¥i KOHIIEHTPUPOBAHHYIO TEOPHUIO '"HA OJHOM cJaiiie" mo OBIIeCTEO ¢
" TeMaM npeameTa); 6) caMocTosITeNbHBIE pabOThI (ComepKaT .
Tpenaxep "OOnako . . OTPaHUYECHHOU
o WHTEPAKTUBHBIE 3aJJaHUs C ABTOMAaTUYECKOUN MPOBEPKOIN); B)
3HaHui". Xumus. 11 OTBETCTBEHHOCTHIO
658. |1.3.8.7. . | KOMIUIEKT TEMaTHYECKUX KOHTPOJbHBIX paboT; T) " "
KJjacc (yrayOJIeHHBIH ®u3znkoH Jlab
BUPTyallbHBIE  JTabopaTtopHbie  paboOTH; 1) BapHaHT _ :
yYPOBEHB) https://physicon.ru/
KOHTPOJIbHO-U3MEPUTETbHBIX MaTepualioB €AUHOTO
FOCYyJJapCTBEHHOTO  3JK3aMeEHa. Conepxanue 20P

cootBeTcTBYeT TpedoBanusam OI'OC COO u ®OIT COO ¢



https://mob-edu.ru/
https://physicon.ru/
https://physicon.ru/

yuetoM DIl Bocnuranusa u KoHuenuuu npenomaBaHus
xumun. OTOOp U MOCIEA0BATEILHOCTh U3YUEHUS MaTepuaia

cogepxanust coorBeTcTBytor @OPII COO mnpenmera
"Xumuga" (yrinyOneHHbI YPOBEHbD)
denepanpHOE
. roCy/1apCTBEHHOE
Hudposoit kypc pazpaboran B cootBerctBuu ¢ DPI'OC. yAap
aBTOHOMHOE
. dOOIT U YHUBEPCATbHBIM TEMaTHUYECKUM
Hudporoii kypc oOpa3oBaTeiIbHOe
" KJIaCCU(UKATOPOM JIJIsI MCTIOJIb30BaHUS TIPU peau3aliuu
XuMmus. N . | YUpexIaeHue BBICIIETO
659. |1.3.8.8. . yacTh 00111e00pa3oBaTebHON MPOrpaMmbl, (popmMupyemoit
VYrinyOneHHbIi " oOpa3oBaHus
" y4acTHUKaMU 00pa30oBaTeIbHBIX OTHOIICHUH IO TpeamMery | .
ypoBeHb" 10 kitacc ’ . " 2 I'ocynapcTBeHHBII
Xumust. Yrayonenusii ypoBeHb" (COO. yrimyOneHHBIN
YHUBEPCHUTET
YPOBCHB) - "
POCBEIICHUS
https://eduprosvet.ru/
denepanpHOE
. roCy/IapCTBEHHOE
Hudposoit kypc paspaboran B coorBercTBuUu ¢ PI'OC. yAap
aBTOHOMHOE
. DOOII 151 YHUBEPCAJIbHBIM TEeMaTUYECKUM
Hudporoii kypc oOpa3oBaTeIbHOE
" KJIacCU(UKATOPOM [IJIsl MCIOJB30BaHUS TPH pealn3aluu
Xumus N . | YUpEeXIEHUE BBICILIETO
660. |1.3.8.9. . JacTu 001e00pa3oBaTeIbHON MPOrpamMMBbl, (HOPMHUPYEMOM
VYrnybneHHbIi . oOpa3oBaHus
; y4acTHUKaMU 00pa3oBaTeIbHBIX OTHOIICHHWH MO MpeaMeTy | .
ypoBeHb" 11 kitacc " . " ['ocynapcTBeHHBINM
Xumus. YrumyOneHHeld  ypoBeHb" (cpemHee oOiee BEDCHTET
oOpa3zoBaHue, yriayOJIeHHbIM YPOBEHb) H}II)OCBC];J;CHI/IH"
https://eduprosvet.ru/
Xumusl. Xumus. 10 - 11 xmacc. YrmybOnenssrii yposens. B DOP denepanbHOE
BuptyaneHbie npeacrasieHo 13 moaynei Ha 13 akaieMUYeCcKUX 4acoB. rOCyJapCTBEHHOE
661. | 1.3.8.10. | maGopaTopHbIc U B ocHoBe coaepkanuu yueOHOTO MaTepuasa nIpeACcTaBiIeHbl | OIKETHOE HAyYHOE
MPAKTUYECKUE nabopaTopHbie pabOTHI. YUPEXKIACHUE
aboThI eHA3HAYCH JUIsI peaJn3aluu  00s3aTeNbHOM YacTh HCTUTYT
pad Lp p 0 '"" y



https://eduprosvet.ru/
https://eduprosvet.ru/

00111€00pa30BaTEIbHON MPOrPAMMBI, 3aKPEIUICHUSI 3HAHUM,
pa3BUTHS HABBIKOB M KOMIIETCHIIMM IIKOJIBHUKOB U
SBJISIETCS ~ YacThl0  HMHQPOPMAITMOHHO-00pa30BaTEIBHOM
cpenbl 00pa30BaTEIbHON OpraHu3aliy.

[Ipennaraemsiii komreke BJITIP - aTo oOyuaromas cpena,
KOTOpasi CpeACTBAaMH KOMIIBIOTEPHON HMHTEPAKTUBHOMU
BU3yaJIM3AllUM  TIO3BOJISICT IIKOJIBHUKAM MOJICIMPOBATH
peanbHbII IKCTICPUMEHT, MIPOBOJINTH y4ueOHbIC
uccienoBanua. Jto oOpa3zoBareibHasi cpela, HalejleHHas
Ha o0ecreyeHUue pa3BUTUS yMEHHH  oOydaromierocs
CaMOCTOATEIHHO dbopmupoBaTh HOBBIC 3HaAHUSA,
dbopMynupoBaTh UIEH, MOHATHS, TUIIOTE3bl 00 00BEKTAX U
ABJICHUSIX, B TOM YHCJIE PaHEE HE U3BECTHBIX, OCO3HABATH
ne(UUIUTHl COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH,
IJIAHUPOBATh CBOE Pa3BUTHE

COJIep>KaHUs U
METOJI0B 00yUYEeHUS
nmeHu B.C. JleqneBa"
https://edu.instrao.ru

o AKIHMOHEPHOE
[IpeqnazHauen s peanu3anuu  00sS3aTebHONM YacTH
JloMamraue 3aJaHusl. . . 00II1ECTBO
001eo0pa3oBaTeIbHON MPOTPAMMBI, 3aKPEIUICHUST 3HAHUM, "
Cpennee obriee . H3narenscTBO
1186. | 2.3.7.1. pPa3BUTHS HABBIKOB M KOMIICTCHIIMM IIIKOJIBHUKOB U " "
oOpazoBaHue. . [IpocBemenue
SABISIETCSI  YacThl0  MHQPOPMAIMOHHO-00pa30BaTEIHLHOM _ ,
Xumus. 10 - 11 knacc . https://e-univers.ru
cpenbl 00pa30BaTEIbHOM OpPraHU3aINH
S cnam EI'D.
AKIIMOHEpHOE
Cpennue obuiee O0P mpennasnaued s ydamuxcsa 10 - 11 kmaccoB u OBLLECTED
oOpa3oBaHue. COJICPKUT Pa3HbIC TUIIBI 33JJaHUH, €KETOTHO BHI3BIBAIOIINX " H
1187.]2.3.7.2 Y4eOHbIl MOMYNB MO | 3aTPYAHEHUS YYaIIUXCs Mpu paboTe ¢ KOHTPOJBHO- MsnatenscTso
"IIpocBenienne"

PEIICHUIO TPYIHBIX
3aJlaHUI 110
y4eOHOMY MPEAMETY

U3MEpPUTETHLHBIMH MaTepuasamu Ha
rOCyJapCTBEHHOM 3K3aMEHe

CIHMHOM

https://e-univers.ru
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"Xumug". 10 - 11
KJIACCBI

KoMmnekt npoekTHbIX 3aJaHui pa3padoTaH B COOTBETCTBUU
c coaepkanueMm ydeOHoro kypca "Xwumusa". IlpoexTHble
3a1aHus, BXOJAIINE B KOMIUIEKT, PACIIPEAEIIEHBI 10 TEMaM
y4eOHOro Kypca W MpeAHa3HauY€Hbl Uil OpraHU3alUu
IPOEKTHOM M Y4eOHO-HCCIEA0BATENbCKON N1E€ATEIBHOCTH

N OO6m1ecTBO €
KaKk OJHOM u3 (opM opraHuzanuu ydeOHOro Mpolecca. S —
1188. | 2.3.7.3. [IpoexTtHbie 3ananus. | Kaxmnoe 3amanue BKIOYAeT: WHOOPMALMIO O MPOEKTHOM OTBETCTBEHHOCTLO
Xumus. 10 knace 3aJJaHUM, WHCTPYKIMIO 1O €ro BBIMOJHEHHIO (IIPOTOKOJI "Tro6aTaG"
npoBeAcHUsT padboThl), (OPMY MJII BHECEHUS TOJYYCHHBIX https://globallab.ru
JaHHBIX (aHKETa TPOEKTHOTO 3aJlaHufA); PE3yIbTaThl ' '
BBITIOJTHEHUSI TIPOCKTHOTO 3aJlaHusl MPEACTABJICHBI B BUJE
WHTEPAKTHUBHBIX BHJDKETOB (KapT, TpaduKOB, CIHCKOB
TEKCTOB, rajeped ¢otorpaduii U BUICOPOJUKOB, CITUCKOB
BCEX UCCJICAOBATEIILCKUX AHKET)
KoMrmuiekT mpoekTHBIX 3ajaHuii pa3pad0TaH B COOTBETCTBUH
c cojaepxkanneM yudeOHoro kypca "Xumwusa'. IIpoekTHbIC
3aJ]aHUs], BXOJSIIME B KOMIUIEKT, PacIpeaesiCHbl 110 TEMaM
yueOHOTO Kypca | TMpeAHa3HAa4YeHbl HJisi OpraHu3aluu OBECTBO ¢
MPOCKTHOH M y4eOHO-HCCIIEIOBATEIbCKON JEITEIIBHOCTH OrpaHHUCHHO
1189. | 2.3.7.4. [IpoexTHbIC 3aMaHMs. | Kak OAHOW W3 (GOpM oOpraHU3alUKU y4eOHOTO MpoIlecca. OTBETCTBEHHOCTLO
Xumust. 11 knace Kaxxmoe 3amanue BKIOYaeT: WHPOPMAIIUIO O MPOCKTHOM T r06a1/Ta6"

3a/laHUM, UHCTPYKIHUIO 1O €ro BBIMOJHEHUIO (IIPOTOKOJ
npoBeAeHuss padoThl), GOpMYy i1 BHECEHUS MOJYUYEHHBIX
JNAHHBIX (aHKETa MPOEKTHOrO 3aJlaHusl); Pe3yJIbTaThl
BBINIOJIHEHUSI MPOEKTHOTO 3aJaHus NPEACTaBICHbI B BUJIC
WHTEPAKTUBHBIX BHJKETOB (KapT, TIpauKOB, CIHCKOB

https://globallab.ru




TEKCTOB, Tanepeil pororpaduil U1 BUAECOPOIUKOB, CHHCKOB
BCEX UCCIIEOBATEIBLCKUX aHKET)

. . OO6mrecTBO €
3amaHus ¢ aBTOMATMYECKOM NPOBEPKOM U MOAPOOHBIM "
. . OTrpaHUYEHHOU
Bcepoccuiickue oObsicHeHHueM pemieHus. Hanuuue reHepanuii B 3aJaHUsIX
IIPOBEPOYHBIE MO3BOJISIET  BO3BpAIaThCAd K  PEHICHUIO  YIPAXKHEHUS OTBETCTBCHHOCTLIO
1190. [ 2.3.7.5. | POPCP b P P "SIKnacc"
pabotsl 11 knacc. HEOJHOKPATHO. YUHUTENIsIM JOCTYIIHBI TaKXKe 3aJlaHusl ¢ _
y N .. | https://www.yaklass.ru
Xumust PYYHOU TIPOBEPKOM, TOApPa3yMEBAIOIINE pPa3BEPHYTHIM /
OTBET [
VYyeOubii kypc s moarotoBku k EID mo xumum
azpecoBaH oOydaronuMcst 11 KJIaccoB U yUUTENIsIM XUMHUH.
Pecypc conepXuT Tpe3eHTallMd C  HCUEPIbIBAIOIIEH
TeoOpue Il NOPOBEACHUS  3aHATUH  WIM  JJIA
CaMOCTOSITEILHOTO ~ M3YYEeHHUS, CKPUNTBI C pa3dopom
OCHOBHBIX  BompocoB EI'D, mombopkum 3amad cC OO6m1ecTBO €
ABTOMATHYECKOM NPOBEPKOW pe3yabraTa. llempro kypca OTPAaHUYCHHOU
"TloaroroBka k EI'D POBEP pe3y I:[ P p
SABJISICTCS  3aKperieHne 0a30BBIX 3HAHWUW, W3YYEHHUE | OTBETCTBEHHOCTHIO
1191. | 2.3.7.6. | mo xumuu s 11 ' "
cacea" npeaMeTa Ha  yriayOJIGHHOM ypOBHE M OTpaboTKa doxchopna
NPaKTUYECKUX YUYCHUN, HEOOXOJAMMBIX YyUYallUMCS IS https://foxford.ru/
MPOXOXKICHUS TOCYIAapPCTBEHHOM HMTOTOBOM aTTECTAllMU B
dopme EI'D. Kypc yunuTteiBaeT coaepkanue crienupukaim
u kogudukaropa 3x3amena or ®UITN. Pecypc moxer ObITh
UCIIOJIb30BAaH KaK OHJIAMH-KYpC, a TakXke B KayecTBe
JOTIOJIHUTENIbHBIX MaTepualioB 1 pabOThl Ha ypoKax
XMUMHH B TPOMQUITBHBIX KJIaccax
OcHoBbl moarotoBkU | DOP mpeanaznaven ans yuenukoB 10 - 11 kmaccoB nmst YacTtHOoE
1192 | 2.3.7.7 K EI'D o xumuu ayisi | MOArOTOBKM K ENMHOMY ToCymapCTBEHHOMY 3K3aMEHY YUPEKICHUE
| | yuamuxes 10 - 11 (ET'9) mo xumum. Coxpepkanne DOP u mcroiap30BaHHBIC JIOTIOJTHUTEITBHOTO

KJIaCCOB

MOAX0JIbI K OOy4eHHIO 00€CIeyYrBalOT MPEEMCTBEHHOCTh

00pa3oBaHUs



https://www.yaklass.ru/
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U3Yy4YEeHHs Y4EOHOro MpeaMeTa Ha YpOBHE CPEAHET0 O0IIETro
oOpazoBanus. [lockonbky DOP HampaBiieH Ha MOATOTOBKY
mKkoIbHUKOB K EI'D, comepxkanme DOP ocHOBaHO Ha
konudukarope sx3amena. Marepuainsl B DOP u3noxkeHbl B
COOTBETCTBHUHM C JUAAKTUYECKUM MPUHLHUIIOM "OT MPOCTOrO
K CIOXHOMY" B paMKaX CHCTEMHO-AESTEIbHOCTHOTO
noaxoaa. DOP mo3Bonser ywyanuMmcs TPEHUPOBATHCA B
3HAHUM TEPMUHOJIOTMM TpeaMeTa M B BBINOJIHEHUU
NpaKTUYEeCKUX 3aganuil B opmarax EI'D

"OHj1alH-1IKOJIa
IIOATOTOBKH K
sK3aMeHaM "YMHas
mrkosa"
https://umschool.net

O0P cocToUT U3 TPEX pa3AeiioB:

a) BCTYNHTEIbHOE TECTUPOBAHHME  (BKJIIOYAECT
TpeHupoBouHbIX BapuantoB KIIM EI'D no xumun);
0) TpeHUpOBKa IO OTIEIbHBIM JUHHAM 3afgaHuii EI'D

[IATH

. N OO6m1ecTBO €
(BKJIIOYAET BapUaHTHl 3aJaHUl  Pa3NUYHBIX JIMHUH, .
. " OTpaHUYEHHOMN
O6uako 3HaHUIA. BCTPEUAIOIIMXCA Ha SK3aMEHE Ha KOHKPETHON MO3UIMU
OTBETCTBEHHOCTHIO
1193. | 2.3.7.8. | IlogrotoBka k EI'D. | cnenudukamnum); "OUBUKOH"
Xumus. 11 knace B) MOJHBIA 5SK3aMeH (COCTOUT W3 mATU BapuaHtoB KM _ :
https://physicon.ru/
EI'D, kortopele mpeajaratorcsi B KaueCTBE HMTOTOBOTO
TeCTUpOBaHUs). TpPEHHPOBOUHBIE M HK3aMEHAI[MOHHBIC
BapuaHTbl DOP HOCAT NE€MOHCTPAllMOHHBIA XapakTep B
cootBeTcTBHH co crenupukamuein EI'D mo xumun 2024
rojia
. DOP HampaBiieH Ha co3JaHue OJaronpHsITHBIX YCIOBUUN
AanTUBHBIN OO01iecTBO C
JUIS  BBISIBJICHUST W YCTpaHEHHWs 00Opa30BaTEIbHBIX .
KOMILIIEKC 1O OTpaHUYEHHOU
Ne(UIUTOB YUAIIUXCS, a TAK)KE OPTaHU3aIlMN TIOBTOPEHUS
MOBTOPEHUIO OTBETCTBEHHOCTHIO
1194. | 2.3.7.9. . MaTepralia BO BHEy4YeOHOE BpEMs, UYTO CIIOCOOCTBYET A T "
MPOUJIEHHOTO ANCMAPT
NOBBIIEHUIO A()PEKTUBHOCTH OOYYEHUS UIKOJIbHBIM o
MaTtepHuaia 1mo XuMHuH https://ismart.orqg

10 ximacca

npeameram B 10 xitacce B cootBeTcTBUU ¢ PI'OC COO n
®OIT COO B unTepakTUBHOM opmaTe



https://foxford.ru/
https://physicon.ru/
https://www.yaklass.ru/#tb_1

OO0P nanpaiieH Ha cO3[aHUE OJArONPUSTHBIX YCIOBUHI

AJanTUBHBIN OO61ecTBO €
JUIS  BBISIBJIGHUSI W YCTPaHEHHUs 0Opa30BaTEIbHBIX .
KOMILIEKC IO OTpaHUYEHHOMU
Ne(DUITUTOB yJalInuxcs, a TAKKe OpraHu3aluy MOBTOPEHUS
OBTOPEHUIO OTBETCTBEHHOCTbHIO
1195. | 2.3.7.10. . MaTepuajia BO BHEy4eOHOE BpEMs, UYTO CIOCOOCTBYET A "
ITPOUJIEHHOTO ANCMAPT
NOBBIIIEHUIO AP(HEKTUBHOCTH OOYYEHHUS! IIKOJbHBIM o
Marepuaa 1no XuMHH https://ismart.org
npeameraM B 11 kiacce B coorBerctBuu ¢ @I'OC COO n
11 knacca
®OIT COO B uHTEpaKTUBHOM (hopMaTe
AJTanTUBHBIN OOP HampaBiieH Ha co3JaHue OJAarOMpPUSITHBIX YCIOBUU O6m1ecTBO €
KOMILJIEKC TIO JUISL  BBISIBJICHUS M YCTpaHEHUs 0Opa3oBaTEIbHBIX OTrpaHUYEHHOU
1196. | 2.3.7.11, | MOATOTOBKE K neuIMTOB  ydammxcs, a Takke  a@EeKTUBHOW | OTBETCTBEHHOCTBHIO
| 777 | KOHTPOJBHBIM MOJITOTOBKM K KOHTPOJIBHBIM paboramM mo xumuu B 10 "AUCMAPT"
paboTaM 1o XuMUU kiacce B cootBerctBUH ¢ PI'OC COO m ®OIT COO B https://ismart.org
10 xnacca WHTEpPaKTHBHOM (hopmare
AnanTuBHBIHI OO0P nHanpaieH Ha co3aHuE OJArONPUSTHBIX YCIOBUHN OO61ecTBO €
KOMILJIEKC IO JUIS  BBISIBJICHUSI W yCTpaHEeHHs 00Opa3oBaTeIbHBIX OTpaHUYEHHOMN
1197 | 2.3.7.1p |TOATOTOBKE K neuuMTOBR  ydammxcs. a  Takke  A(P(EKTUBHOW | OTBETCTBEHHOCTHIO
| T | KOHTPOJIBHBIM MOJITOTOBKM K KOHTPOJBHBIM paboTaM mo xumuu B 11 "AUCMAPT"
paboTaM 1Mo XUMUU kiacce B cootBerctBuu ¢ ®PI'OC COO u ®OII COO B https://ismart.org
11 kmacca WHTEPAKTUBHOM (dopmare
D0P cocTOUT U3 TpeX pa3AeyoB:
a) BCTYNHTEJIbHOE TECTUPOBaHHME (BKJIIOYAET IATh
TpeHupoBouHbIX BapuantoB KM EI'D no xumun); OO6mmecTBO €
. 0 €HUpPOBKA MO OTIAEAbHBIM JUHUAM 3aaaHuii EI'D OTPaHUYECHHOU
Obnaxo suarmii. (gan}?)qaei) Ba I/IaHTBII[ 3aIaHui a3quH1§x JUHUU 0TB6§CTBCHHOCTI>}O
1198. | 2.3.7.13. | Ilogroroeka k EI'3. P P . ’ " "
BCTPEUAIOIINXCSI HAa 3K3aMEHE HAa KOHKPETHOM IO3WULIHNHU OU3NKOH
Xumus. 11 knace . -
cnienupuKaImm); https://physicon.ru/

B) MOJIHBIN 3K3aMeH (COCTOMT u3 msith BapuantoB KM
EI'D, koTopble mnpemiararorcsi B KadeCTBE HTOTOBOTO
tectupoBanusi). Crtpykrypa kKaxzaoro Bapuanta OOP
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(TPEHUPOBOYHBIX M  JK3aMEHAIIMOHHBIX) HWJEHTUYHA
ctpykrype Bapuanta KHUM EI'D mno xumum u
cootBeTcTBYET criendukanuu 2025 rona




