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MNOSACHUTEJIBHAS 3AIINCKA

PaGouas nporpamma o XMMuM Ha YpOBHE CpeAHEro oduiero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOI0 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 ob6pazoBanumn B Poccuiickoit denepanuny», TpeOOBaHUM K pe3ylibTaTaM OCBOCHHs (eaepaibHON
o0OpazoBaTebHOM nporpaMmel cpeHero oomiero oopazosanus (POII COO), npencraBieHHbIX B DeaepaibHOM roCyJapCTBEHHOM
obpazoBatenbHoM ctangapte COO, ¢ yuétom Konuenuuu mpemnojaBaHusi yueOHOTO mpeameTa «XUMHsS» B 00pa3oBaTelIbHBIX
opranmuzauusax Poccuiickoit denepanuu, peaau3yoldX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrPAMMbBI, U OCHOBHBIX MOJIOKEHUN
«Ctpateruu pa3Butus Bocnutanus B Poccutickoit @eneparuu Ha nepuoa a0 2025 roga» (Pacniopsixenue [paBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha ypOBHE YriayOJEHHOTO HM3yYeHHs 3aHUMAaET Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-HAy4YHOTO OOpa30BaHUS
yuamuxcst 10-11 kimaccoB. M3ydenue npeamera, peannsyemMoe B YCIOBUSX TUDPepeHIInpOBaHHOTO, NMPOPUIHLHOTO 00yUYeHUS,
npu3BaHo o0ecreyuTh 0011e00pa30BaTENbHYI0 U OOIIEKYJIbTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB IIKOJIBI, HEOOXOIUMYIO HJis
ajanTalri WX K OBICTPO MEHSIONIMMCS YCIOBHUSIM JKH3HU B COLIMYME, a TakXKe JJisl MPOAODKEHHUS OOydYeHHUsI B OpraHH3aIusaX
npodeccuoHaIbHOr0 00pa30BaHusl, B KOTOPBIX XUMUS SBIISIETCS] OJJHON U3 TPUOPUTETHBIX AUCIUILINH.

B nporpamMmMe mo XumMuu Ha3Haue€HHE NpeaMeTa «XUMUS» MONydaeT MOAPOOHYI0 HMHTEPIPETAIMI0 B COOTBETCTBUU C
ocHoBonousaratomuMu nojoxkeHussMu GI'OC COO o B3auM00OYyCIOBICHHOCTH IIEJIEeH, COlepkKaHuUsl, pe3yIbTaTOB OOY4YEeHUS U
TpeOOBaHU K YPOBHIO TIOJITOTOBKH BBIMTYCKHUKOB. CBUIETEECTBOM TOMY SIBIISIFOTCS CIIEAYIONTUE BHIMOIHAEMbIE TPOTPAMMOU 10
XUMUHU (PYHKITUN:

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

oOmielt crpateruu OOy4YeHHs, BOCIUTAHUS WU PA3BUTHS OOYYAIOMIMXCSA CPEICTBAMH MpEeAMETa, U3y4aeMoro B pPaMKax

KOHKPETHOTO TIPODHIIs;

® OPraHU3allMOHHO-IUIAHUPYIOWIAs, KOTOpas IMpPEeayCMaTpUBAECT ONPEACICHHUE: MPUHLUIIOB CTPYKTYPUPOBAHUA U
MOCJICIOBATEIFHOCTH U3YYCHHS Y4eOHOT0 MaTepuana, KOJMYECTBEHHBIX U KaUeCTBEHHBIX €T0 XapaKTEPHUCTHUK; TOJIXO0/I0B K
(bOpMHUPOBAHUIO CONEPKATEIHHOW OCHOBBI KOHTPOJS M OIEHKH 00pa30BaTENbHBIX JOCTIKCHUM O0yYaronuxcs B paMKax
WUTOTOBOM aTTecTanuu B opMe eJUHOTO TOCYIAPCTBEHHOTO IK3aMeHa 0 XUMUH.

[Iporpamma aJist yrinyOiaE€HHOTO U3YUYECHHS] XUMUU:

® yCTAaHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 003aTeIbHOE I U3YYEHUs B paMKax OTACNIbHBIX Mpoduiiei,
npeaycMaTpUBaET paclpeielieHue U CTPYKTYPUPOBAHUE €ro MO KjiaccaM, OCHOBHBIM COJI€pKaTelbHbIM JIMHUSIM/pa3iesiaMm

Kypca,



® 1a€T MPUMEPHOE paclpeiesieHre Y4eOHOTO BpEeMEHH, PEKOMEHTyEeMOTO ISl U3YUEHHUS OTJEIbHBIX TEM;

e[Ipe/UlaracT MPUMEPHYIO IOCIEN0BATEIBHOCTh M3Y4YEHHMs Y4eOHOro marepuajna ¢ Y4ETOM JIOTMKM IOCTPOEHHS Kypca,
BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBS3EH;

® 1a€T METOAMYECKYIO MHTEPIIPETALIMIO LENIeH U 3a/1a4 U3y4YeHUs IpeMeTa Ha YIITyOJIEHHOM YPOBHE C YUETOM COBPEMEHHBIX
OPUOPUTETOB B CHCTEME CpeHEro oliero oOpa3oBaHUs, COAECPKATEIbHOW XapaKTEePUCTUKU IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOM 00pa3oBaTelIbHOW HpOrpamMMbl CpeAHero oOluiero oOpa3oBaHus (JIMYHOCTHBIX, METANpPEIMETHBIX,
NOPEIMETHBIX), @ TaKXe C YYETOM OCHOBHBIX BHOB Yy4eOHO-NO3HABATEIbHBIX ACHCTBUN OOYYaromIerocss Mo OCBOEHUIO
COJIEpKaHUsl IPEIMETA.

[lo BceM Ha3BaHHBIM MO3UIHUSAM B IPOrpaMMeE MO XMMHUHU MPETyCMOTPEHA TPEEMCTBEHHOCTh C 00YYeHHEM XUMHUH Ha YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus. 3a TpejiesiaMd YCTaHOBJIECHHOM MpOrpaMMoil Mo XuMUMU 0O0s3aTeNbHOW (MHBApUAHTHOM)
COCTaBIIAIOIICH COAEPKaHUs y4eOHOro MpeaMeTa «XUMHUSD» OCTAaETCS BO3MOXKHOCThH BbIOOpa €ro BapMaTUBHOW COCTAaBJISIOIIEH,
KOTOpasi JOJI’KHA ONPEAENSITHCS B COOTBETCTBUU C HAIIPaBJICHUEM KOHKPETHOTO MpOodusis 00ydeHusl.

B cootBercTtBuM ¢ koHuentyanbHbiMU ToJiokeHusIMU PI'OC COO o HazHaueHUW MpeaMeToB 0a30BOro M YIIIYOJIEHHOTO
ypoBHe# B cucteme auddepeHurpoBaHHOr0 00y4eHHs Ha YPOBHE CpeIHEro 00111ero 00pa3oBaHus XUMHUSI HA YPOBHE YTIIyOJIEHHOTO
M3Yy4YCHHs] HAIMpaBJieH Ha pealn3alyio MPEEeMCTBEHHOCTHU C TOCIEAYIOIIMM 3TAloOM TMOJYyYeHHs XMMHUYECKOTO 00pa30BaHUS B
paMKax HW3Yy4Y€HHMs CHEUUAJbHBIX €CTECTBEHHO-HAYYHBIX M XMMHYECKHMX [HCIUIJIMH B By3aX M OPraHU3alMsIX CPETHErO
npodeccroHaibHOro oOpa3zoBaHusi. B 3TON CBA3M W3yueHue MpeameTa «XUMUS» OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha
pacifpeHre u yriiyoJieHne TEOPETUYECKON M MPAKTUUECKOW TOJATOTOBKH O0YyUYaIOIIUXCsl, BRIOPABIINX OMPeaeaEHHBIN MTPO(UIH
oOyuyeHusi, B TOM 4YHCIIE C TEpPCHEKTUBOM MOCIEAYIOUEro IOJIYYeHUs XUMUYECKOro oOOpa3oBaHMs B OpraHU3alUsX
npodeccruonansHoro 0OpazoBanusa. Hapsiay ¢ atum, B cBete TpeboBanuiit ®I'OC COO k miaHUpyeMbIM pe3ylbTaTaM OCBOCHHSI
(denepanbHOil 00pa3oBaTeNbHON MPOrpamMMbl CPEAHETO OO0IIEro OO0pa30BaHUs HM3Y4YEHHE NpeaMeTa «XHUMHUS» OPUEHTHPOBAHO
TaKKe Ha pEIIeHNEe 3a/1a4 BOCTUTAHUS U COIUATLHOTO Pa3BUTHSI 00 yHArOIINXCS, Ha POPMHUPOBAHUE Y HUX OOIIEMHTEILIEKTYATbHBIX
YMEHUH, YMEHUN palioHaIU3aIi y9eOHOTO Tpyaa U 0000MEHHBIX CTIOCOO0B NESITEIFHOCTH, UMEIOIINX MEXKIUCIIUTUITMHAPHBIN,
HAJNPEIMETHBIA XapaKTep.

CocTaBisionmMu IpeaMeTa « XUMHUs Ha YPOBHE YTIyOIEHHOTO U3yUeHUS SBISIOTCS yTIyOn€HHBIC Kypehl — «Oprannyeckas
xumus» U «O0111as 1 Heopranuyeckass Xumush». [Ipu onpeeneHnn noaxo10B K 0TOOPY U CTPYKTYPHOUM OpraHU3aluy COACPKaHu s
ATUX KypCOB B MpOrpaMme MO XUMHUHU 3a OCHOBY HpuHATHI nojioxkeHuss ®I'OC COO o paznuuusx 6a30BOro v yriryos€HHOTO
YPOBHEW W3y4YEHUs MPEAMETA.



OcHoOByY copaepkaHus KypcoB «Opranudeckas xuMus» u «OOIIass ¥ HEOpraHUYECKasik XUMUS» COCTABIIAECT COBOKYITHOCTh
MPEJAMETHBIX 3HAHWW W yYMEHHH, OTHOCSIIMXCA K 0a30BOMY YpPOBHIO HM3YYCHHs TMpeaMera. JTa CHCTeMa 3HaHUH TOoJydaeT
OmpenenéHHOe TEOPETHUYECKOe JOMOJIHEHHE, TIO3BOJSIONIEE OCO3HAHHO OCBOWTH  CYIIECTBEHHO OONbIIUNA  00BEM
¢akTomornyeckoro Marepuaia. Tak, Ha yriyOJEHHOM YpOBHE M3ydeHHUs MpeameTa oOecredeHa BO3MOXKHOCTh 3HAYHTEIHLHOTO
yBEIMUCHHUS 00bEMa 3HAHUK O XMMHYECKUX JJIEMEHTaX M CBOMCTBAaX MX COCJAMHCHHM HAa OCHOBE PACHIUPCHHS M YIITyOJeHUS
NPEJICTaBJICHUH O CTPOCHHUU BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX MPOTEKAHMSI PEAKIIMIA, paCCMaTPUBACMBIX C TOUKHU
3pEHUs XUMUYECKON KMHETHKU U TEPMOJIMHAMHKH. V3ydeHNe epHOIUIECKOTo 3aKoHa U [leproauyeckoi CHCTEMbI XUMHUYECKHUX
AJICMEHTOB 0a3MpyeTCcs Ha COBPEMCHHBIX KBAaHTOBOMEXAHMYCCKHX IPEACTABICHUAX O CTPOCHHHM aToMa. XHWMHYECKas CBS3b
OOBSCHACTCS C TOYKH 3PEHUS DHEPreTHYCCKUX W3MCHCHUH Npu e€ o0pa30oBaHUM M Pa3pylICHUH, a TAKKe C TOYKU 3PCHHS
MeXaHH3MOB e€ oOpa3oBaHus. V3yueHre THITOB peaKIuid JOMOMHICTCS (POPMUPOBAHUEM MPECTABICHUN 00 IEKTPOXUMHYCCKUX
npoleccax M 3JICKTPOJIM3E PacIIaBOB M PACTBOPOB BEIIECTB. B Kypce OpraHMYecKold XMMUU MPH PaCCMOTPEHHH PEaKIIMOHHOW
CIIOCOOHOCTH COCUHEHHH yJesieTcss 0c000e BHUMaHKE BOIIPOcaM 00 AJIEKTPOHHBIX A (eKTax, 0 B3aHMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHH3MaX PeaKInii.

Ocoboe 3HaueHWEe WMEET TO, YTO Ha COJEpPKaHUE KYpPCOB XHMHH YIITYOJIEHHOTO YPOBHS W3YYCHHs I KJIacCOB
ornpeaenéHHoro npoduis (raaBHEIM 00pa30M Ha X CTPYKTYPY M XapakTep JAOMOIHEHUH K 00IIel cucTeMe MpeIMEeTHBIX 3HAHUH )
OKa3bIBAIOT BIUSHUE CMEXHBIC MPEAMETHI. Tak, HampuMep, B COACPKAHUU TIPEMETa IS KIIACCOB XUMHUKO-(DU3HUUECKOTO MPOQHIIS
0o0JbIIIOC 3HAYCHHE OYIyT UMETh 3JIEMEHTHI YIeOHOr0 MaTepuaia 1mo oomei xumun. [Ipy n3ydeHnn npeaMera B JaHHOM CiTydae
aKIEHT OYJIeT c/ieNiaH Ha OOIHOCTh METO/I0B ITO3HAHUS, OOITHOCTH 3aKOHOB M TEOPUI B XUMUU U B (DU3HMKE: ATOMHO-MOJICKYJISIpHAS
Teopus (MOJEKYJIsIpHAsT Teopus B (U3MKE), 3aKOHBI COXPAHEHUS MAacChl M DHEPTUHU, 3aKOHBI TEPMOJWHAMUKH, DJICKTPOIU3A,
MIPEICTABICHUS O CTPOSCHUH BEIIECTB U APYTOE.

B 10 ke BpeMs B coliep>KaHHH MpeaMeTa IS KIaCCOB XUMHUKO-OHMOIOTHYECKOTO Mpoduist OONBIINI YAeIbHBIA BeC OyaeT
UMETh OpraHudeckass Xumusi. B 3TOM ciydae mpesocTaBiseTcss BO3MOXKHOCTH I 0ojiee OOCTOSITENIBHOTO PAcCMOTPEHUS
XUMHYECKOW OpraHU3aINK KIETKH KaK OMOJIOTMYEeCKOW CHUCTEMBI, B COCTaB KOTOPOUW BXONAT, K MPUMEPY, TAaKHE CTPYKTYPHBIE
KOMITOHEHTHI, KaK JUMUABI, OCNKH, YIJIeBOJbI, HYKIEMHOBBIE KUCIOTHI U Apyrue. Ilpm 5ToM 3HAHHS O COCTaBe W CBOWCTBAX
MIPEICTaBUTENICH OCHOBHBIX KJIACCOB OPTaHMUYECKHUX BEIIECTB CIIYXKAT OCHOBOM JIJIst M3YYCHHS CYITHOCTH MPOIIECCOB (POTOCHHTE3A,
TBIXaHUS, TTUIICBAPCHHUS.

B mmanme ¢opmupoBaHHs OCHOB HAayYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIIEHAYYHBIX METOJOB TO3HAHUS U OIBITA
MPAKTUYECKOTO TPUMEHEHUS HAayYHBIX 3HAHWA W3ydeHHE TmpeamMeTa «XuMus» Ha yriayOJaEéHHOM YpPOBHE OCHOBAHO



Ha MEXIPEIMETHBIX CBS3SIX C Y4eOHBIMU MpeaMeTaMH, BXOASUIMMHU B COCTaB MpeIMETHbIX obOnactel «EcTecTBeHHO-Hay4dHbIE
npeaMeTb», «MaTemaTuka u uHpopmaTuka» U «Pycckuil sI3bIK U IUTEpATypay.

[Ipu n3yyeHuun yueOHOro npeaMera « XuMHs» Ha yriyoJEHHOM YpOBHE TakKe, KaK Ha YpOBHE OCHOBHOI'O M CPEIHETO 00IIEro
oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3aJaueil MEPBOCTENEHHON 3HAYMMOCTH ABIIAETCS (POPMUPOBAHHUE OCHOB HAYKHM XUMHUHU Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHHUS, MPAKTUYECKON JAEATEIHHOCTH YeJIOBEKA M OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.
Pemenue sTolt 3aaun Ha yriyOJEHHOM ypOBHE U3yUEHUS IPEIMETA IPEATIONAraeT pealn3aliio TaKuX Lesel, Kak:

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

0 MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ BeAyIlIeil poiu B 00eCeUeHUH YCTOMUMBOIO Pa3BUTHUS YEIOBEUECTBA: B

pelIeHr: MpooIeM KOJIOTHUYECKOM, SJHEPTeTUYECKON U MUILEBONM O€30MaCHOCTH, B PA3BUTUHM MEIMIIMHBI, CO3IaHUH HOBBIX

MaTEpHUaJIOB, HOBBIX HMCTOYHUKOB HSHEPruU, B OOECIEUEHUH PAIMOHAIBHOTO MPUPOJONOJIb30BaHUsA, B (POPMUPOBAHUU

MHUPOBO33PEHUS U OOIIEH KyJIbTYyphl YeIOBEKA, a TAKXKE IKOJOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37J0POBBIO U

IIPUPOJHON CpeaE;

® OCBOCHUE CHUCTEMBl 3HAHMM, JIEKAIIUX B OCHOBE XMMMYECKOM COCTAaBIAIOLIEH €CTECTBEHHO-HAYYHON KAapTUHBI MUpA:

(yHIaMEHTaIbHBIX NOHATUN, 3aKOHOB M TEOPUM XUMHUH, COBPEMEHHBIX MPEACTABICHUI O CTPOECHUH BEIECTBA HAa Pa3HbIX

YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAJIMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX U KWUHETUYECKUX 3aKOHOMEPHOCTAX

OPOTEKaHUSI XUMUYECKUX PEAKIMM, 0 XUMHUYECKOM PaBHOBECUH, paCTBOpaxX M JAMCIEPCHBIX CUCTEMAaX, 00 OOIIMX HAayYHBIX

IPUHIUIIAX XUMMUYECKOr0 IIPOU3BOJICTBA;

e hopMHpoBaHUE Yy OOYYAIOUIUXCSI OCO3HAHHOTO TOHMMAHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX XWMHMUYECKHX 3HAHUU IS
OOBSICHEHUS KIIIOUEBBIX MJIEH U MPOOJIEM COBPEMEHHOW XUMUU, I OOBSICHEHHS] U TPOTHO3UPOBAHMS SIBJICHUH, UMEIOIINX
€CTECTBEHHO-HAYYHYIO MPHUPOJY; TPAMOTHOTO PEIICHUS TPOOJIeM, CBA3AaHHBIX C XUMHEH, MPOTHO3UPOBAHMS, aHAIN3a |
OIICHKU C TIO3UIIUH JKOJOTUYECKOW 0€30MacHOCTH MOCIEACTBUN OBITOBOM M MPOU3BOACTBEHHOM ACSATEIHHOCTH YETIOBEKA,
CBS3aHHOW C XUMHUYECKUM MIPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MEPEPabOTKOM BEIIECTB;

® yTIIyOJICHUE TIPE/ICTaBICHUIM O HAyYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX JJIsI MPUOOPETCHUSI YMEHUM OPUEHTUPOBATHCS
B MHUpE BEHIECTB U OOBSICHECHHS XHMHUYECKHX SBJICHUM, UMEIOIIUX MECTO B IMPUPOJC, B MPAKTUUYECKON MESITEILHOCTH U
HOBCEIHEBHOU KNU3HMU.

B niiane peanu3zanuu nepBooUEepeIHBIX BOCIUTATENBHBIX U PA3BUBAIOIINX (PYHKIMHI 1ETOCTHOM CUCTEMBI CPETHETO OOIIETo
0o0pa3oBaHus NPU U3YYCHUU NMpeaMeTa «XUMUS» Ha YIIIYOJIEHHOM YpOBHE OCOOYIO aKTyaJlbHOCTH NMPUOOPETAIOT TaKWE LIeNIU U
3a7a4u, Kak:



®BOCIIUTaHUE YOEXKIEHHOCTH B I1O3HABAEMOCTH SIBJICHUW NPHUPOJBI, YBaXKEHUS K TMpOIecCy TBOpYECTBa B 00JacTH
TEOPETUUYECKUX U MPUKIIAHBIX UCCIEOBAaHUMN B XUMHUH, (POPMUPOBAHUE MUPOBO33PEHHU S, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU;

® pa3BUTHE MOTHUBAIIMHU K O0YUECHHIO U MMO3HAHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHUS
00IIIeYeTOBECYCCKUX IIEHHOCTEH;

® pa3BUTHE MO3HABATEIbLHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM 00ydaronuxcs, GopMUpPOBAHUE Y
HUX CO3HATEJIBHOTO OTHOIIEHUS K C€aMOOOpa30BaHMIO M HENPEpPHIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO YCHEIIHOU
npodeccroHaIbHON M OOIIECTBEHHON NEeSITEIHPHOCTH, OTBETCTBEHHOT'O OTHOIIEGHUSI K CBOEMY 37I0POBBIO M MOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

L4 (1)OpMI/IpOBaHI/IC YMGHI/Iﬁ M HABBIKOB PA3yYMHOI'0 IIPUPOJOITOJIB30BAHNA, PA3BUTUC AKOJIOTUYECKOMN KYJIbTYPBhI, HpI/IO6p€T€HI/IC
OIIbITAa O6HIGCTBCHHO'HOH€3HOf;I KOJIOTMYECKOMU ACATCIIBHOCTH.

OO61iee 4McI0 YacoB, MPEIYCMOTPEHHBIX /U U3yYEHUs XUMUU Ha YIriyOJIEHHOM YpOBHE CpefHero ooiiero oOpa3zoBaHus,
coctanisier 204 gacos: B 10 kimacce — 102 ygaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3 yaca B HeIeI0).

COJEP KXAHME OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTruyeckne 0OCHOBbI OPraHUYeCKOM XUMMH.

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

DIEeKTPOHHOE CTPOEHHE aTOMa YIJIEpOa: OCHOBHOE U BO30YXIEHHOE COCTOSIHUSA. BaneHTHbIE BO3MOKHOCTH aToMa yriepo/a.
XvMHYeCKasi CBSI3b B OPraHWYECKUX COCAMHECHHSIX. THUINBI TUOPUAM3AIMU ATOMHBIX OpOWTaneil yriepoma. MexXxaHU3MBI
o0pa30oBaHUs KOBaJCHTHOW CBA3W (OOMEHHBIM W JIOHOPHO-AKIENTOPHBIN). THITBI MepeKphIBaHUS aTOMHBIX OpOWTaNeH, 6- U T-
cBa3u. OnuHapHasi, ABOHAs U TpoiHas cBsi3b. CHocoObI pa3phiBa CBSI3€ B MOJIEKYJaX OpraHuudeckux BemiecTB. [lonstue o
CBOOOJIHOM pajivkaie, Hykieoduie u anekTpodue.

Teopust cTpoeHusi OpraHndecKux coenuHeHuii A.M. byTiepoBa M COBpEMEHHbBIE NPEIACTABIEHUS O CTPYKTYPE MOJICKYII.
3HaueHUE TEOPUU CTPOCHUSI OPraHUYECKUX COCTUHEHHI. MoNeKyasipHble U CTPYKTYpHbIE (opmysbl. CTpyKTypHbIE (HOPMYIIbI



pa3JINYHBIX BUAOB: Pa3BEPHYTas, COKpall€HHAas, CKeleTHas. M3omepus. Bunabl m3omepuu: CTpyKTypHas, NPOCTPaHCTBEHHAS.
OnexTpoHHble AP (DEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUN (MHAYKTUBHBINA U ME30MEPHBIA 3P PEKThI).

[IpencraBienne o kiaccudukanuum opraHudeckux BemecTB. llonarne o (QyHKIMOHaNbHOM rpymnme. ['omosnorus.
['omonoruueckue psasl. Cucrematudeckas HoMmeHknatypa opranudeckux coeauHenuit (IUPAC) u TpuBHanbHble Ha3BaHUS
OTJIEJIbHBIX MPEICTABUTEIEH.

Oco0eHHOCTH M KJIacCU(pUKALMS OpraHUuYecKuX peakiuuid. OKUCIUTENbHO-BOCCTAHOBUTENbHbBIE PEAKIIMU B OPraHUYECKOM
XUMUHU.

OKCIEePUMEHTAJLHBIE METO/Ibl U3YUYCHUS BEIIECTB M MX MPEBPAIICHUI: 03HAKOMIIEHHE C 00pa3liaMi OPTraHUYECKUX BEIEeCTB
U MaTepuajaMu Ha UX OCHOBE, OMBITHI MO MPEBPAIICHUIO OPTaHMYECKUX BEUIECTB MPH HarpeBaHUM (IJIaBiICHUE, OOYrIMBaHUE U
rOpeHue), KOHCTPYUPOBAHUE MOJIEJIEH MOJIEKYJl OpraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanbl. ['oMonorudeckuit psij ainkaHoB, oOmas Gpopmyia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHME MOJIEKYII AJIKAHOB, SP>-TUOPHAN3ALMS ATOMHBIX OpOMTaNel yriepoaa, 6-cBa3b. DU3nUecKre CBOWCTBA aJKaHOB.

XHWMHUYECKHE CBOMCTBA AJIKAHOB: PEAKIIMU 3aMEILICHUS, N30MEPU3allH, IETUIPUPOBAHUS, UIUKIN3ALNUH, TUPOJIN3a, KPEKUHTa,
ropenus. lIpencraBienue o MEXaHU3ME peaklMil paIuKaIbHOTO 3aMELIECHHUS.

Haxoxnenue B mpupozae. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKaHOB.

Huknoankanel. O6mas dbopmysna, HOMEHKIaTypa U uzoMepusi. OCOOEHHOCTH CTPOCHUS M XUMHUYECKHX CBOMCTB MalbIX
(TuKIIOTIpOIIaH, MUKIO0YTaH) U OOBIYHBIX (IIUKJIONEHTAH, IMKJIOTeKCaH) HMUKIoAIKaHOB. CrocoObl MOJIYYEHUs U NMPUMEHEHUE
LMKJIOAJIKAHOB.

Anxkensl. ['oMonornyeckuii psii ankeHoB, oomas Gopmyna, HOMEHKIATYpa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI aJIKEHOB, Sp>-rUOpHAN3allUs aTOMHBIX OpOUTANIEl yriepoaa, 6- i n-cBa3u. CTPyKTypHas M reoMeTpudeckas (Luc-TpaHc-
) uzomepusi. PuznuecKue CBOMCTBA aIKEHOB. XMMUYECKHUE CBOMCTBA: peaKlUU MPUCOCANHEHNUS, 3aMEIICHUS B OL-TIOJIOXKEHUE MPU
JIBOMHOMW CBSI3H, MOJTUMEpHU3aIuy U okucienus. [IpaBuno MapkoBaukoBa. KauecTBeHHBIE peakIny Ha JBOMHYIO CBA3b. CIOCOOBI
MOJY4YEHUSI U TPUMEHEHNE AJIKEHOB.

Anxamuensl. Knaccudukamuss ankaaueHOB  (COMpPsDKEHHBIC, W30JUPOBAHHBIC, KyMmyauposauusie). (OCOOEHHOCTHU
AJIEKTPOHHOTO CTPOCHUS W XUMHUYECKHX CBOWCTB CONPSDKEHHBIX AueHOB, 1,2- u 1,4-npucoenunenue. [lonumepunszanus
CONpPsKEHHBIX JUeHOB. CrtocoObI MOTyYEHHs U IPUMEHEHHE aJIKaIUEHOB.

Ankunbl. ["'oMonoruyeckuil psii ankuHOB, o01as popMyina, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ aJIKHHOB, SP-TUOpUaM3aIusl aTOMHBIX opOuTaneil yriepona. dusnyeckre CBOWCTBA AJIKUHOB. XUMUUYECKUE




CBOWCTBA: PEAKIMU MNPUCOCAUHEHUS, NUMEPU3ALUN U TPUMEPU3ALMUHU, OKUCICHUsS. KUCIOTHBIE CBOMCTBA aJKUHOB, UMEIOIIUX
KOHIIEBYIO TPOITHY1O CBs3b. KauecTBeHHBIC peakiuy Ha TPOHYO CBsI3b. CIOCOOBI MOTYyUYEHHS U TPUMEHECHHUE AJIKUHOB.

ApoMatuueckue yriaeBoaopobl (apeHsl). I'omonoruyeckuid psja apeHoB, oOmas ¢opMmyna, HOMEHKJIaTypa U HU30MEpHs.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI OeH30J1a. Du3nuecKre CBOMCTBA apeHOB. XUMUUYECKHE CBOMCTBA O€H301a
Y €0 TOMOJIOTOB: PEAKIIMHU 3aMEeIIeHUS B OEH30JIbHOM KOJIbIIE U YTIIEBOAOPOIHOM pajuKalie, peakiui IPUCOEeIUHEHHSI, OKUCIICHHE
romosoroB 6en3ona. [lpencraBnenue 06 OpUeHTUPYIOIIEM JEHCTBUHU 3aMECTUTeNIe B 0EH30JbHOM KOJIBIIE HA MPUMEPE aTKUITbHBIX
paguKalioB, KapOOKCHIBHOM, TUAPOKCUILHON, aMUHO- U HUTPOTPYIIIBI, aTOMOB rajjoreHoB. OCOOCHHOCTH XUMUUYECKUX CBOMCTB
ctupona. [Tonmumepuzanus ctuposna. CriocoObl OMy4YeHUS U IPUMEHEHUE apOMATUYECKHUX YTIEBOA0POIOB.

[Tpuponnsiii ra3. [lonytHbie HedTaHBIEC Ta3bl. HedTh 1 €€ mpoucxoxxaenune. KamMeHHBIN yroJib ¥ MPOAYKTHI €70 EpepadoTKH.
CnocoOb1 mepepaboTku He(dTH: TEPEroHKa, KPEKWHT (TEPMUYECKHH, KaTalIuTUYECKHil), puopMuHr, mupoiu3. IIpoaykTsi
nepepadboTku He)THU, UX TPUMEHECHHE B IPOMBIILJICHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEKY PA3IUYHBIMU KJIACCAMU YTJIIE€BOAOPOAOB.

DNEKTPOHHOE CTPOEHHE TaJOreHIPOM3BOAHBIX YIIEBOAOPOAOB. Peakiuu 3aMellleHHs] rajoreHa Ha THAPOKCOTPYIIIY,
HUTPOTPYNNy, UUAHOTPYIIY, aMUHOrpynmny. JIeicTBHE Ha TaJOre€HIPOU3BOJHBIE BOJHOTO M CHUPTOBOIO pacTBOpa MIEIOYH.
B3anmopelicTBue IUrajJoreHaJkaHOB C MarHueM M LUHKOM. [IOHSATHE 0 METaINIOOpraHMYEeCKUX COeAUHEHHUsX. VMcronb3oBaHue
raJIOTeHIPOU3BOIHBIX YTIIEBOJAOPO/IOB B OBITY, TEXHUKE U TIPU CUHTE3€ OPTraHMYECKUX BEIECTB.

OKCHEePUMEHTAILHBIC METOJbl M3YYEHHs BEIIECTB M HMX TMPEBpAIICHUN: M3y4eHHE (U3HMUYECKUX CBOMCTB YIIE€BOIOPOIOB
(pacTBOPUMOCTD), KaUECTBEHHBIX PEAKIIUM YTIIEBOJOPOAOB PA3IMYHBIX KJIAcCOB (0OecIBeYMBaHNE OPOMHOM HIIM MOJAHOW BOJIBI,
pacTBOpa IMepMaHraHaTa Kajusi, B3aUMOJICHCTBHE alleTHJICHa C aMMHUA4dHbIM pacTBOpoM okcuma cepebpa(l)), xauecTBeHHOE
oOHapy>KeHHe yTiepo/ia ¥ BOJOPO/Ia B OPraHMYECKUX BEIIECTBAX, MOTYYCHUE ITHIICHA U U3YYCHHE €T0 CBOMCTB, 03HAKOMJIICHHUE C
kosutekiusamu «HepTe» u «Yromby, ¢ o0pa3iaMu 1iacTMace, KayqdyKoB U PE3WHBI, MOJEITHPOBAHNE MOJIEKYJ YTJIEBOJIOPOIOB H
rajoreHIPOU3BOAHBIX YIIIE€BOIOPOAOB.

Kuciiopoaconep:kamue oprann4ecKue coeIuHeHHUs.

[IpenenbHbie ogHOATOMHBIE cCIUPTHL. CTpoeHUE MOJIEKYJ (Ha mMpUMepe MeTaHoja U 3TaHoJa). ['omonorndyeckuit ps, oomas
dbopmya, m3omepus, HOMEHKIATypa U kiaccudukanus. Pu3ndeckue CBONCTBA MPESTbHBIX OTHOATOMHBIX CITUPTOB. BogopoaHbie
CBSI3M MEXJY MOJIEKYJIAMU CHUPTOB. XMMHYECKUE CBOMCTBA: PEAKIIMU 3aMEUICHHUS, IETUIPaTallii, OKUCIICHHS, B3AUMOJECHCTBUE
C OpPraHMYECKMMHM W HEOPraHM4eCKUMHU Kucioramu. KauecTBeHHas peakuus Ha OJHOATOMHBIE CHHUPTHI. J[€HCTBHE 3TaHONA H
METaHOJIa Ha Opranu3M yesaoBeka. CrocoObl MOTyYeHUs] U IPUMEHEHUE OJJHOATOMHBIX CITUPTOB.

[IpocThie 3dgupsl, HOMeHKIaTypa U u3omepusi. Oco0eHHOCTH PU3NUECKUX U XUMUYECKUX CBOUCTB.




MHoOroatoMHble COUPTHl — ATUICHIVIMKOIL W TAUIEpUH. DU3MYECKHEe U XUMHYECKHE CBOMCTBA: PEAKIUM 3aMEIICHHUS,
B3aUMOJICHCTBUE C OPraHUYECKMMHU U HEOPraHMYEeCKUMU KHUCJIOTaMH, KauyeCTBEHHas peakius Ha MHOTOaTOMHBIC CIHUPTHI.
[IpencraBnenne o MexaHU3Me peakiuii HykieopuibHOro 3aMenienus. JlefictBue Ha opranu3M denoBeka. CriocoObl MOTyYeHUs U
MIPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJIbI, B3AUMHOE BIUSHUE THJIPOKCOTPYIIBI U O€H30JIbHOTO sifipa. Ddusndeckue cBOMCTBA (eHoa.
OcobeHHOCTH XUMHYECKUX CBOUCTB (heHosa. KauecTBeHHbIe peakiinu Ha (peHo. TokcnyHocTh GeHona. CrocoObl MOJydeHUsT U
npuMeHeHue gpenona. GenondopmanbaeruaHas cMoJia.

KapOoHunbHble cOeIMHEHUS — albJeTUbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHWIBHOUM Tpynmbl. ['oMonornyeckue
PSAIBI aTbACTHIOB M KETOHOB, oOmmias ¢opmysa, U3oMepusi U HOMEHKIarypa. PU3NYecKue CBOWCTBA aJIbJACTUIIOB M KETOHOB.
XUMHUYECKHUE CBOMCTBA allbJICTUIOB U KETOHOB: peakiuu npucoeauHeHus. OKHUCICHUE aabJeru0B, KaueCTBEHHbIC PEaKIud Ha
anpaeruapl. CriocoObl MOJIyYeHUS U IPUMEHEHUE ajbJeT 0B U KETOHOB.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJEKYN KapOOHOBBIX KHUCHOT. M3omepus u
HOMEHKIaTypa. Dusnyeckue CBONCTBA OJHOOCHOBHBIX NPENETbHBIX KAapOOHOBBIX KHUCIOT. BojopomHbie CBA3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XUMHUUECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peaKlus 3TepudUKaINU, PEAKIUH C YYaCTUEM
yII€BOAOPOIHOTO paaukana. OcoOEHHOCTH CBOMCTB MYpaBbUHOM KUCIOTHI. [loHATHE O MPOM3BOJHBIX KapOOHOBBIX KHCIIOT —
CIOXHBIX dpupax. MHOroodbpasue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMpPENENbHBIX U apOMATHUYECKHX KapOOHOBBIX
KHCTIOT, JUKapOOHOBBIX KHUCIIOT, THUIPOKCUKAPOOHOBBIX KUCIOT. IIpencraButenu BHICIIMX KapOOHOBBIX KHCIIOT: CTEapUHOBAS,
NaJTbMUTHHOBAS, OJICUHOBAS, JUHOIE8As, TUHONEH08aAs KACTAOThI. CriocoObI OMy4YeHUs U PUMEHEHHUE KapOOHOBBIX KUCIIOT.

Crnoxnbie 3¢upbl. ['omonoruueckuii psg, obmas dopMmyna, U3oMepuss U HOMEHKiIartypa. dusudyeckne U XUMHUYECKHE
CBOWCTBA: THAPOJIN3 B KUCIION U LIEIIOYHOM Cpelie.

Kupst. Ctpoenne, HU3NUECKUE W XUMHUYECKHUE CBOMCTBA JKUPOB: THUAPOIN3 B KUCIOW W IIEeNO4HON cpenae. OcoOeHHOCTH
CBOMCTB JKHPOB, COJAEPKAIINX OCTATKH HEMPEAEIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUPO/IE.

Mpb114 KaK cOJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OO6mrast xapakTepucTuka yrieBoioB. Kimaccudukanus yrieBonoB (MOHO-, M- M TIOJIMCAXapubl). MoHOCaXapuabl: TIIOK03a,
dpykTo3a, ramakro3a, pubo3a, ae3okcupuOo3a. dusndeckne CBOWCTBA W HaxOXJeHUE B mpupojae. DoTocuHTe3. XUMUYECKUE
CBOMCTBa TJIIOKO3bl: PEAKIMU C YYaCTUEM CIIMPTOBBIX M albJETUIHOW TPYII, COUPTOBOE M MOJIOYHOKHUCIIOE OpOKEHHE.
[IpumeHeHue TIIIOKO3bI, €€ 3HAYEHHE B JKU3HENEATEIbHOCTH Opranu3Ma. Jlucaxapuabl: caxapo3a, MajlbTO3a M JIAKTO3a.
BoccranaBnuBaroniue 1 HEBOCCTaHABIMBAIONINE Jucaxapuabl. ['uaponus nucaxapuaoB. Haxoxaenue B mpupoje U NpuMEHEHHE.
[Monucaxapuabl: Kpaxmal, IIIUKOTeH U 1euoia03a. CTpoeHue MakpoOMOJIEKYJ KpaxMmalia, TIIMKOTeHa U 1elTt0103bl. dusnueckue



CBOMCTBA KpaxMaJla U LEJUIFOJIO3bl. XUMUYECKUE CBOMCTBA Kpaxmasa: THAPOJIN3, KaUeCTBEHHAs Peaklus ¢ NOAOM. XUMUYECKHE
CBOICTBA LIEJUTIOJIO3bI: TUAPOJIU3, NOJdydyeHre 3PUpoB 1est0n03bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN
MIETK).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHs] BENIECTB M MX NPEBPAlICHHI: pacTBOPUMOCTh PA3JIMYHBIX CIMPTOB B BOJE,
B3aUMOJIEHCTBHE 3TAHOJIA C HATPUEM, OKHCIIEHUE ATUIIOBOTO CIIMPTA B AJIbJIECTU] HA PACKAIIEHHOW METHOW MPOBOJIOKE, OKUCIICHHE
ATUJIOBOTO CIIUPTA AUXPOMATOM Kaylusl (BO3MOKHO MCIIOJIb30BAaHUE BUEOMATEPUAIIOB), KAUECTBEHHBIE PEaKI[MU HA alIbJETHIbI (C
ruapokcuom auammuncepeopa(l) u ruapoxcunom menu(ll)), peakumst rnuuepuna ¢ ruppokcuaom meau(ll), xummueckue
CBOMCTBa pacTBOPa YKCYCHOM KHCJIOTBI, B3AMMOJIEICTBHE pacTBOPA III0K03bI ¢ ruapokcuaom Meau(Il), B3aumoaeiicTerue kpaxmana
C MOJIOM, pellIeHHE IKCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «CrupTsl U (heHonb», «KapOoHoBble KUCTOTHI. Cll0KHBIE F3(DUPBI.

A3oTcoaep:Kalue OpraHudecKue coeJMHeHHs.

AMUHBI — OpraHiuecKue Npon3BoiHbIle aMMuaka. Knaccudukaims aMuHOB: anudaTuyeckue U apoMaTHIeCKUE; IEPBUYHBIE,
BTOpUYHBIE U TpeTUuyHbIe. CTpoeHue MoJieKy, oomas hopmysa, u3oMepus, HOMEHKIAaTypa 1 pusndeckue cBoicTBa. XMMHUECKOE
CBOICTBa anu(paTUUECKUX aMUHOB: OCHOBHBIC CBOWCTBA, alKMJIMPOBAHHE, B3aUMOJEHCTBHE MEPBUYHBIX aMHHOB C a30THUCTOM
kuciioToil. Conu anKuiIaMMOHHS.

AHWIVH — IPeICTaBUTENIb aMUHOB apoMaTH4ecKoro psiaa. CTpoeHrne aHuianHa. B3anmMHoe BIMSHUE TPYIIT aTOMOB B MOJIEKYJIE
anwHa. OCOOEHHOCTH XMMUYECKHX CBOMCTB aHmIrnHa. KauecTBeHHbIe peakiiny Ha aHWIUH. CriocoObl MOTy4YeHUs U MPUMEHEHNE
amudaTrudecknx aMuHOB. [lonyyenue anminHa U3 HUTPOOESH30IA.

Amunokucnotsl. HoMenknatypa v uzomepusa. OTaelbHbIE PEACTABUTENN (L-aMUHOKUCIOT: TIMIUH, alaHuH. Ousnueckue
CBOMCTBA aMHHOKHCIOT. XHMHYECKHE CBOWCTBA AMHUHOKHCIOT KaK aM(pOTEPHBIX OPraHMYECKUX COCIMHECHUM, pPEaKIus
IIOJINKOHJIEHCALlNH, 00pa30BaHKE MENTUIHOM CBA3HU. bruosornueckoe 3HaueHre aMMHOKUCIOT. CHHTE3 U TUAPOIU3 MENTUIOB.

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

OKCIIepUMEHTAIbHBIE METOJIbl U3YUYEHHUSl BEUIECTB M MX NPEBPAIICHUN: paCTBOPEHUE OEIKOB B BOJE, JCHATYypalus OEIKOB
IIPU HAarpeBaHUU, [IBETHbIE pEaKlMu Ha OEJKH, pelIeHHEe HKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMaM «A30TCo/iepKallue OpraHndecKue
coenuHeHns» U «Pacro3HaBaHne OPraHUYeCKUX COCTUHEHUIN.

BBICOKOMOJIeKy.HﬂprIe COCANHCHHA.



OCHOBHBIE TOHATHS XHUMHUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMEp, MOJMMEp, CTPYKTYPHOE 3BEHO, CTEIECHBb
MOJIMMEpPH3aLINU, CPEOHssT MOJeKylsdpHas wmacca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALUS U MIOJIUKOHICHCALIUSL.

[Tonmumepnsie  martepuanbl.  [lmactmacchl  (HOMUATWIICH,  MOJUNPONMIICH,  MOJUBUHWIXJIOPUA,  MOJUCTUPOI,
MOJIMMETHUIIMETAKPUJIAT, MOJTUKapOOHATHI, MOJUATUIIeHTepedTanart). Y Tuiausaius u nepepadoTka riacTUKa.

DOnacToMephl: HaTypajdbHBIA KaydyK, CHHTETUYECKHE Kaydyku (OyTaJlMeHOBBIM, XJIOPOMPEHOBBIA, HW3ONPEHOBBINA) U
CWJINKOHBI. Pe3uHa.

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

[Tomumeps! cieruaabHOTO Ha3HaueHus (Te(IIOH, KeBIap, JICKTPOIPOBOAAIINE TTOTMMEPHI, OMopasiaraeMbple TOJIUMEPHI).

OKCIEPUMEHTAJIbHBIC METOJIbl HM3YYEHHUs BEIIECTB M WX MPEBPAIICHUN: O3HAKOMJIEHHE ¢ oOpasliaMud NPUPOAHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcCC, Kay4yKOB, PELICHHE AKCIEPUMEHTAIbHBIX 3aJau 1o TemMe «Pacrno3HaBaHHE IJIacTMacc U
BOJIOKOH.

PacuérHble 3a1auu.

Haxoxxnenue MonexkyasapHOil (HOpMysIbl OPraHMYECKOrO0 COEIUWHEHHUs 1O MAacCOBBIM [IOJIIM DJIEMEHTOB, BXOJAIIUX B €T0
COCTaB, HAXOXJICHHE MOJEKYJISPHOU (POPMYNBI OPraHUYECKOTO COEAMHEHHUs Mo Macce (00bEMY) MPOIYKTOB CrOpaHus, IO
KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU M/WIIA UCXOJHBIX BEUIECTB, YCTAHOBIECHUE CTPYKTYPHOU (HOPMYJIBI
OpPraHMYeCcKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB MOJIYYECHHUS, ONpeIeJICHIE JOIU BbIX0Oa MPOIYKTa
PEaKLIHUH OT TEOPETUUECKU BO3MOMKHOTIO.

MeXnpeaAMETHbBIC CBA3H.

Peanuzanusa MeXNpeaMETHBIX CBS3€Ml MpH HW3y4YEeHUH opraHudeckoil xumum B 10 Kiacce OCYIIECTBISIETCS 4epes
HCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHI, TaK U MOHSTHMI, MPUHITHIX B OTIEIbHBIX NPEIMETaX €CTECTBEHHO-
HAay4YHOI'O IIMKJIA.

OO0mme ecTecTBEHHO-HAYYHbIE TIOHATHS: SBIICHWE, HAydHbIH (DaKT, THUIIOTE3a, TEOpHs, 3aKOH, AaHalIu3, CHUHTE3,
KJ1accuukanus, HaOJI0IeHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEb, MOJICIIMPOBAHHUE.

dusmka: MaTepus, aToOM, DJICKTPOH, MPOTOH, HEWTPOH, MOJICKYyJIa, SHEPreTUUYCCKHI ypOBEHb, BEIIESCTBO, TEIO, O00BEM,
arperatHoe COCTOSIHUE BeIlleCTBa, (PU3NYECKUE BEIIUYUHBI, €JUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUsI, Macca.

buonorus: kineTtka, opraHusm, skocuctema, ouocepa, MeTaboIu3M, HACIEACTBEHHOCTh, aBTOTPO(PHBIN U reTepoTpodHbIit
THUII IUTaHUs, OpoKeHHEe, POTOCUHTES, JbIXaHHUE, OCJIKHU, YTIEBOAbL, )KUPbI, HYKIEMHOBBIE KUCIOThI, (JEPMEHTHI.




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 siAep. XUMHUECKU 371eMeHT. M3otonbl. CTpoeHHE 3JIEKTPOHHBIX 000J0UYEK aTOMOB, KBAaHTOBBIE
gpcia. DHEPreTHUSCKUE YPOBHH M MOAYPOBHH. ATOoMHBbIC opOuTtanu. Kiaccupukamnus XMMHYECKHUX 3JIeMeHTOB (s-, p-, d-, f-
aJieMeHThI). PacripesieneHue 3JIeKTPOHOB M0 aTOMHBIM OpOUTAISAM. DJIEKTPOHHBIC KOH(MHUTYpAIMd aTOMOB 3JIEMEHTOB NIEPBOTO—
4eTBEPTOro MEPUO0B B OCHOBHOM U BO30YKIEHHOM COCTOSTHUU, AJIEKTPOHHBIE KOHPUTYPAITUU HOHOB. DIEKTPOOTPULIATETLHOCTD.

Ilepuoanueckunii 3axkoH u Ilepuognueckas cucrema xumuuyeckux 3nemMeHToB .M. MenaeneeBa. CBsizb NMEPUOANYECKOTO
3akoHa W [lepmonnyeckoil CUCTEMBI XMMHUYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHsI CBOMCTB XMMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX MMHU MPOCTBIX U CIOXKHBIX BEIIECTB MO TPYNIaM U MEPHOJIAM.
3HaueHnue nepuoandeckoro 3akona /.M. Menaeneena.

XuMHu4ecKass CBS3b. Buabpl XMMHUYECKOW CBS3M: KOBAJICHTHAs, HWOHHAs, MeETa/uIMUecKas. MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOM CBSI3U: OOMEHHBIH W JOHOPHO-aKIECNTOPHBIM. DHEpPruss W JJuHA CBs3W. [lOJMApHOCTH, HAMpPaBICHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble cBsi3u. Bonopoanas cBaA3b. MeXMONIEKYIIAPHBIE B3aUMOICUCTBHSL.

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

[IpencraBienne 0 KOMIJIEKCHBIX coequHeHnAX. COCTaB KOMIUIEKCHOTO MOHA: KOMILJIEKCO00Opa30BaTeb, JIUTAH bl SHAUCHHE
KOMIUIEKCHBIX coeAuHeHU M. [IoHsITHE 0 KOOPANHAIIMOHHOW XUMUHU.

BemecTBa MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOIO CTpOEHHUs. THUIbl KPUCTAIIIMYECKUX PEUIETOK (CTPYKTYp) U CBOMCTBa
BEILIECTB.

[lonsiTue o nucnepcHbix cucremax. Mictunnbie pactBopsl. [IpeacTaBienue o Koo aHbIX pactBopax. CiocoObl BEIpAKEHUS
KOHIIEHTpAIIMM PAacTBOPOB: MAaccoOBas JOJIsI BEIIECTBA B PACTBOPE, MOJIApHAs KOHIEHTpauus. HachleHHble 1 HEHACHIIICHHBIE
pacTBOPBI, PaCTBOPUMOCTb. Kprctaiutoruaparsl.



Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKUX BEHIECTB. TpUBHATIbHBIE HA3BaHUS OTIEIbHBIX IIPEJACTaBUTENCH
HEOPraHUYECKUX BEUIECTB.

Knaccuduxanus XuMUYeCcKUX peakiuii B HEOPraHWUYECKOM U OPraHMYeCKOM XMMHH. 3aKOH COXPaHEHHUS MacChl BELIECTB;
3aKOH COXpPAaHECHHUS W TMPEBpAIlCHUs] IHEPTUM TPU XUMHUYECKUX peakiusax. TeraoBeie 3P(EKTHl XUMUYECKUX PEaKIUi.
TepMOXUMHYECKUE YPABHEHUS.

CKopoCTh XMMUYECKOU Peakiiny, €€ 3aBUCUMOCTh OT pa3InuHbIX (pakTopoB. ['oMoreHHbIe U reTeporeHHblie peakiuu. Karamus
U KaTaJau3aTophbl.

O6patumble W HeOOpaTUMBbIE peaklMh. XHUMHYecKoe paBHOBecue. KoHcTaHTa XuUMHUUecKkoro paBHOBecusi. DakTophl,
BIIMSIONINE Ha TMOJIOKEHUE XMMHUUYECKOTO PAaBHOBECHS: TeMIEpaTypa, JaBJICHHE M KOHIEHTPAI[MUA BEIIECTB, Y4YaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

Dnektponutnyeckas auccormanus. CunpHble U ciaadbie daeKTponuThl. CteneHsb auccormanuu. Cpenaa BOJHBIX pacTBOPOB:
KHUCIIOTHAs, HEUTpalbHasl, menoyHas. Bomopoausiit mokazarens (pH) pactBopa. ['uaponus coneit. Peakiiun noHHoro ooOMeHa.

OKHUCIHUTENBHO-BOCCTAHOBUTENbHBIE peakun. CteneHb okuciieHus. OKUCIUTENb U BOCCTAHOBUTEND. [Ipolieccsl okucneHus
U BOCCTaHOBJIEHMs. BakHeillive OKHCIUTENN M BOCCTAHOBUTENIU. METOJ 3JIEKTPOHHOro OajiaHca. DJEKTPOJIU3 PacTBOPOB U
pacIjIaBOB BEUIECTB.

OKCIIEPUMEHTAJIbHBIE METO/bl U3YUYEHUSI BEUIECTB M WX MNPEBPAIICHUN: Pa3JIOKEHUE MEPOKCUAA BOJOPOJa B MPUCYTCTBUU
KaTajan3aTopa, MOJIETU KPUCTAUIMYECKUX PEHIETOK, MPOBEICHUE PeaKIuii HOHHOTO OOMeHa, OMpe/eieHHe CPEIbl PAaCTBOPOB C
MOMOIIBI0 HMHJMKATOPOB, HM3YyYCHHE BIUSHUS PA3THUYHBIX (PAKTOPOB Ha CKOPOCTh XHMUUYECKOW pPEaKIUU U TOJOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heoprannuyeckasi Xumus.

[Tonoxxenne HemetamwioB B [lepuoanyeckoit cucteme XxumMuieckux yemMeHToB JI.M. MenneneeBa 1 0COOCHHOCTH CTPOCHUS
uX aToMOB. DU3NYECKHEe CBOMCTBA HEMETAJIIOB. AJUIOTPOIHS HEMETAIJIOB (Ha MpUMEpPE KUCIopoaa, cepsl, hochopa u yriaeposaa).

Bonopon. [lonydenne, pusndyeckne 1 XUMUYECKHE CBOMCTBA: PEAKIIMH C META/NIAMHA U HEMETAJIAaMU, BOCCTAHOBUTEIHLHBIC
cBoiicTBa. ['napunbl. TONIMBHBIE 3JIEMEHTBI.

[amorensl. Haxoknenne B mpupone, CocoObI MONyYeHHs, (PU3NYECKne M XUMUYECKHE CBOWCTBA. [ aloreHOBOMOPOIHI.
Baxueiiue Kuciopoacoiepxkauye CoeIMHEeHNs TaioreHoB. JIJabopaTopHble U MPOMBIILIEHHBIE CIIOCOOBI TTOJIYYEHHS TaJIOT€HOB.
[IprMeHeHne TanoreHoB U UX COCTMHEHUN.

Kucnopon, o30H. JIabopatopHbIe ¥ MPOMBIIIICHHBIE CIIOCOOHI MTOTy4YeHUs Kuciopoaa. Pu3nyeckue U XUMUUYECKHe CBONCTBA
Y IPUMEHECHUE KUCIOPOJa U 030HA. OKCHIBI U IEPOKCH/IBI.




Cepa. Haxoxnenue B mpupojie, CocoObl MojydeHus, puznueckue U XuMudeckue cBoiictBa. CepoBoaopoa, Cyab(uasbl.
Oxcun cepoi(IV), oxcun cepwi(VI). CepHucras u cepHas KHCJIOTHI U UX coidu. OCOOEHHOCTH CBOMCTB CEPHOU KHCJIOTHI.
IIprmeHeHnue cepbl U €€ COETMHEHUM.

A3zot. Haxoxaenue B mpupojie, ciocoObl MoaydeHus, pu3nueckue U XuMHUECKUEe CBOMCTBA. AMMUAK, HUTPpUIbL. OKCHIIbI
azoTra. A30TUCTas U a30THAsI KUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [I[puMeHeHue a3oTa u ero CoeAMHEHUH.
A3oTHBIE y100peHusl.

®docdop. Haxoxnenne B mnpupoje, CrocoObl MoiayudeHus, puznueckue u xumuueckue cBoictBa. Dochunbl u dochun.
Oxcuasl pocdopa, pochopnas kuciora u e€ conu. [Ipumenenue Gocdopa u ero coeaunenuit. ochopHbie y100peHUS.

VYriepos, HaXoXJICHUE B IPUPOJE. AJIIOTPOIHbIe MoauduKaruu. Ou3ndeckne 1 XUMHIECKHUE CBOMCTBA MPOCTHIX BEIIECTB,
obOpazoBanHbIX yriaepogom. Oxcup yraepoaa(ll), okcun yrmepona(I1V), yronpHast kuciora u €€ coyid. AKTUBUPOBAHHBIN YTroJib,
ancopouus. dymiepensl, rpaden, yriepoaabie HaHOTPpYOKU. [IprMeHEeHHEe POCTHIX BEIIECTB, 00PA30BAHHBIX YIJIEPOJOM, U €T0
COeIMHEHUMH.

Kpemunii. Haxoxnenue B mpupojie, cnocoObl moiydeHus, gunyeckue u xumudeckue corctBa. Oxcun xpemuusi(IV),
KpEeMHUEBas KUCJIOTa, CHIMKaThL. [Ipumenenue kpeMuus u ero coequHeHuit. CTekIo, ero nojgydeHue, BUIbl CTEKIIaA.

[Tonoxenune meramios B [lepuoanyueckoii cucTeMe XUMUYECKUX 37IeMEeHTOB. OCOOEHHOCTH CTPOCHUS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTasuioB. O0mue ¢pu3nueckre cBoicTBa MeTaylIoB. [I[puMeHeHne MeTamuioB B ObITY U TexHHUKe. CITaBbl METAIIIOB.

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

O6mast xapakrtepuctuka metawioB [A-rpynmel [lepromnyeckoil cucTeMbl XMMUYECKUX AJIeMEHTOB. Hatpuii m kamumid:
MoJIy4eHue, Pu3ndeckrue 1 XUMUYECKHUEe CBOMCTBA, TPUMEHEHHNE MPOCTHIX BEIIECTB U UX COCTUHEHU.

O6mas xapaktepuctuka metauioB [[A-rpynmsr [leprogndeckoit cucteMbl XUMUUECKUX AJIEMEHTOB. Marauii U KajbIuid:
noyiyueHue, Gu3nueckue 1 XMMUIeCKUe CBOMCTBA, IPUMEHEHNE MPOCTHIX BEIIECTB U UX coeAMHEeHMH. JKECTKOCTD BOJIBI M CIIOCOOBI
€€ yCTpaHEHMUS.

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

OO6mast XxapakTepuCcTHKa METaLTOB MoO0YHBIX oarpyi (b-rpymm) [lepuoanyueckoit 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. [lonydueHne u mpuMeHeHne Xxpoma.



dusnyeckrue U XMMUYECKUE CBOMCTBA MapraHiia u ero coenuHeHuit. Baxueimme coenunenus mapranua(ll), mapranmna(IVv),
mapraunua(VI) u mapranna(VII). Ilepmanranat kanus, €ro OKUCIUTEIbLHBIE CBOWCTRA.

dusnyueckrne U XMMHUUYECKUE CBOMCTBA jKelie3a U ero coenuHeHuit. 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, (U3NYECKHME W XUMHUUYECKUE CBOMCTBA. AMQOTEpHBIC CBONCTBA OKCHJA M THAPOKCHIA IIMHKA,
TUJPOKCOKOMILIEKCHI TUHKA. [[pMeHeHne IMHKA ¥ €ro COSAMHEHUA.

OKCIIEPUMEHTAJIbHBIC METOJIbl M3YUYEHHUs BEIIECTB U WX NPEBpAICHUN: M3ydeHHE 00pa3lloB HEMETAJLIOB, TOPEHUE CEPHI,
docdopa, xemesa, MarHus B KHUCJIOPOJAE, HM3YyUYCHHE KOJJIEKIIUU «MeTa/ibl M CIUIaBbl», B3aUMOJICHCTBHUE NICIOYHBIX U
IEJIOYHO3EMEJIbHBIX METAJIOB ¢ BOJIOM (BO3MOXXHO MCIOJIb30BAaHHME BHEOMATEpPUANIOB), B3aUMOJICHCTBUE IIMHKA U Keje3a C
pacTBOpamMu KHUCJIOT M II€JI0YEH, KAYECTBEHHbBIC PEAKIIMU HAa HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOJIa U KAaTUOHBI METAJIJIOB,
B3aMMO/JICMCTBUE THUAPOKCUIOB ATIOMUHHUS U IIMHKA C pAaCTBOPaMU KUCJIOT U IIEI0UYEH, pelIeHne SKCIIEPUMEHTAIIBHBIX 3a7a4 MO
teMaM «["anorensr», «Cepa u e€ coequHeHUsD», «A30T U pocdop U ux coequHeHUs», «MeTauTbl TIIaBHBIX TOATPYIIY, «MeTabl
OOOYHBIX MOATPYIIID.

XuMHA U )KU3Hb.

Ponb xumun B oOecrieueHnH YCTORIMBOTO Pa3BUTHA YelioBeuecTBa. [IOHATHE 0 HAyYHBIX METO/IaX MTO3HAHUSA U METO0JIOT U
HAy4YHOT'O UCCIIeIoBaHus. HaydHbple IPUHITUITB OpraHU3aui XUMHUYECKOT0 MTPOU3BOICTBA. [[pOMBITIIIICHHBIE CITOCOOBI TTOTYUYCHHS
BOKHEUIIINX BEIIECTB (HA MpUMEpe MIPOU3BOJICTBA aMMHAaKa, CEPHOM KUCIIOTHI, MeTaHOJIa). [IpoMBIIIIICHHBIE CITOCOOBI MOTYyYCHHS
METAJUIOB M CIUIAaBOB. XHMHUUYECKOE 3arps3HEHUE OKPYXKaIoIIeH cpebl M ero mociaeAcTBus. Poiap Xxumum B oOecriedeHUH
HHEPreTUYECKO OE30MacHOCTH.

Xumus 1 310pOBbE YenoBeKa. JIekapcTBeHHble cpeacTna. [IpaBumia ncnonp30BaHus JIEKAPCTBEHHBIX IpenaparoB. Posb xumMun
B Pa3BUTUHU MEIUIMHBI.

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

Kocmernueckue u mapdromepnsie cpencrpa. beiroBast xumus. [IpaBuiia 6€30macHOT0 UCIIOIB30BAHUS MPEIIAPaTOB OBITOBOM
XUMHH B TIOBCETHEBHOM KU3HU.

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

XHUMUS B CEITbCKOM X03siiicTBe. OpraHM4ecKre 1 MUHEPaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPUAJIbI, KPACKH, CTEKJIO, KepaMHuKa. MaTtepuasl 11 31eKTpoHUKH. HaHOTEeXHOI0THH.

Pacuérnbie 3anayu.




Pacuéthl: Macchl BemiecTBa WM O0BbEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0bEMY OJIHOTO M3
YYacTBYIOIIUX B PEAKI[MU BEIIECTB, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMHU, €CJIU OJHO U3 BEIIECTB UMEET
npuMmecu, Macchbl (00BbEMa, KOJMYECTBa BELIECTBA) MPOJYKTa pPEaKIUH, €CIM OJHO W3 BELIECTB J1aHO B BHUJIE pacTBopa C
ONPEIEIIEHHOW MacCOBOW J0JIEM PACTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM U MOJIIPHOM KOHUEHTPALlMU BELIECTBA B PACTBOPE,
JIOJIM BBIXOJ1a TPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

MeXnpeaAMETHbBIC CBA3H.

Peanuzanus MexnpeaMeTHBIX CBsI3e PU U3yYeHUU OO0IeH U HeopraHnueckol XxuMuu B 11 kiacce oCcyiecTBIsIETCS yepes
UCITOJIb30BaHUE KaK OOIIUX €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,
KJIaccuuKalys, NIepuogUIHOCTb, HAOIIOICHHE, U3MEPEHHE, SKCTIEPUMEHT, MOJIEJIb, MO/ICJIMPOBAHHE.

®uznka: MaTepusi, MUKPOMUP, MAKPOMHP, aTOM, AJIEKTPOH, POTOH, HEUTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA,
HSHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHE BEIIEeCTBa, UACAIbHBIN Ta3, (U3NUYECKUE BEIUYMHBI,
€IUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kierka, opranusM, sKkocucteMa, ouocdepa, MeTaboIn3M, MAKpPO- U MUKPOIIIEMEHTHI, OCIKH, KUPBI, YTIEBOJIbI,
HYKJICMHOBBIE KHCIIOTHI, (DE€PMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

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

TexHomorusi: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJUIYPIHsi, CTPOUTENIbHBIE MaTepHallbl, CEJIbCKOXO3SIICTBEHHOE
MIPOU3BOJICTBO, MHUIIEBAsI MPOMBINIIICHHOCTb, (papMarieBTHYECKasi MPOMBIIINIEHHOCTh, IPOU3BOICTBO KOCMETUUYECKUX MPETapaToB,
MIPOU3BOACTBO KOHCTPYKIMOHHBIX MATEPUAIIOB, AJIEKTPOHHAS IPOMBILLIEHHOCTh, HAHOTEXHOJIOTUU.

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

JIMYHOCTHBIE PE3YJIBTATbDI

B cooTBeTcTBUU C CUCTEMHO-IEATENHOCTHBIM IMOJXO0JIOM B CTPYKTYpE JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpEIMeETa
«XuMHUs» Ha YPOBHE CpEHET0 OO0IIEro oOpa30BaHMS BBIJICJICHBI CIEIYIOIIME COCTABISIONIME: OCO3HAHUE OO0Yy4YaroIIUMUCS
POCCUNCKON Tpa)kAaHCKOW WJEHTUYHOCTH; TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOMPEICIICHUIO; HATUINe



MOTHUBAIIMHU K 00YyYEHHIO; TOTOBHOCTb M CIIOCOOHOCTh 00YUYarOIIUXCsl PYKOBOJICTBOBATHCS MIPUHATHIMU B OOIIECTBE MTPaBUIIAMU U
HOpMaMU TOBEJICHUS; HAJUYUe MPABOCO3HAHUS, SKOJOTHUECKON KYJIBTYpPhI; CIIOCOOHOCTh CTABUTh IIE€JIU U CTPOUTH KU3HEHHBIC
TIJIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MpeaMeTa «XHUMHSI» OTpaxkaroT CHOPMUPOBAHHOCTh OINBITA TO3HABATEIBLHON U
MPAKTUYECKOU JESTETLHOCTH 00YUaIOMMUXCsl B IPOIIECCE Pean3ain 00pa3oBaTeIbHOM IS TEILHOCTH.

JIMYHOCTHBIC pe3yJabTaThl OCBOCHUS MpeaMeTa «XHUMHSI» OTpaxaroT CHOPMUPOBAHHOCTh OIBITa IMO3HABATEIBHOU W
MPAKTUYECKOU JESATEIHLHOCTH 00YyJalomMXCsl B IPoIiecce peaau3aiuu 00pa3oBaTeIbHOMN AEATETbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa’kIaHCKOro BOCIIHTAHUS:

OCO3HAHUS O0YYArOITUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPaB U 0053aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABJICHUS O COLIMAIBHBIX HOPMaX U MpaBUIaX MEXJIMYHOCTHBIX OTHOIIIEHUM B KOJIJIEKTUBE;

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

CIOCOOHOCTH MMOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY M apTryMEHTHI APYTUX MMPU aHAJIM3€ Pa3IMUHBIX BUIOB
y4eOHOMU JIeITeIbHOCTH;

2) MATPHOTHYECKOTO0 BOCIIMTAHUA:

IIEHHOCTHOTO OTHOIIICHUSI K UCTOPUUYECKOMY U HAYYHOMY HACJIE1I0 OTEYECTBEHHON XUMUHU;

YBaKEHHUS K MPOIIECCY TBOPYECTBA B 00JACTH TCOPUU U MPAKTUUCCKOTO MPHUIIOKECHHUS XUMHUH, OCO3HAHHS TOTO, YTO JaHHBIC
HAyKHd €CTh Pe3yJIbTAT JJIUTEIbHBIX HAOIIOJEHUM, KPOIIOTIUBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, IMTOCTOSHHOTO TPyAa YUYEHBIX U
MPAKTUKOB;

WHTEpEca M TO3HABATEIbHBIX MOTHBOB B MOJYYCHUH M TOCICAYIOIMIEM aHaln3e WH(GOPMAIUU O MEePEIOBbIX TOCTHKCHHUIX
COBPEMEHHOM OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUUYECKOr0 NTOBEICHNS;

CIIOCOOHOCTHU OIICHMBATh CHUTYallMH, CBSI3aHHBIE C XUMUYECKUMHU SIBIICHUSMHU, W TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBAapPUUIEW C MO3MIMKA HPABCTBEHHBIX W IPABOBBIX HOPM U C
Y4ETOM OCO3HAHUS OCIEACTBUM MTOCTYIIKOB;

4) ¢opMupoBaHHS KYJbTYPHI 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 LIEHHOCTU MPaBUJI MHIUBUIYAIBHOIO M KOJUIEKTUBHOTO O€30MaCHOrO MOBEJAEHUS B CUTYaLMSIX, YIpOKarolHuX
340POBBIO U )KU3HU JIFOJIE;

OCO3HAHUS MOCIECTBUN U HEMPUSATUS BPEAHBIX TPUBBIYEK (YIOTPEOJICHHS aIKOT OIS, HAPKOTUKOB, KYPEHHS);

5) TpyaoBOro BOCIUTAHUS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIIE0BATEILCKON JESTENHHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U
JIPYTUX BUJAX JCSATEILHOCTH;

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

MHTEepeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3iInyHOro pojia, B TOM YHKCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HaHUU MO XUMUHU;

YBaXXEHUS K TPYLY, JIOISAM TpyJAa U pe3yJibTaTaM TPYJIOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIyaJIbHOW TpaeKTOpuU oOpa3zoBaHusA, Oyayuied npodeccuu W peanu3aiuu
COOCTBEHHBIX KM3HEHHBIX IUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CMOCOOHOCTEW K XMMHH, MHTEPECOB M MOTpEOHOCTEM
00IIIeCTBa;

6) 3K0JIOrM4ecKOro BOCIUTAHMS:

HKOJIOTHYECKH IEIe€CO00pa3HOr0 OTHOMICHUSI K IPUPO/I€ KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIC;

MOHUMAaHUS TI00aTBPHOTO XapakTepa 3KOJIOTMYECKHX NpOoOJIeM, BIUSHUS SKOHOMHUYECKHUX IPOIIECCOB HAa COCTOSHUE
MPUPOTHOMN U COLUAIIBHOW CPEbI;

OCO3HAHUA HEOOXOIUMOCTH HCIHOJB30BaHUS JOCTHXKEHUM XMMHUHU [JJi1  PEIIEHUST BONPOCOB  PAlMOHAIBHOIO
MIPUPOJIONIOIB30BAHUS;

AKTUBHOIO HENPUATUS JEUCTBUM, TNPUHOCAIIUX BPEH OKPYKAWOIIEH MPUPOAHOU Cpeae, YMEHUsS IPOTHO3UPOBATH
HEOJIaroNpUsITHBIE YKOJIOTUIECKUE TIOCIECTBUS MPEANMPUHUMAEMBIX ICHCTBUI U MMPEAOTBPAIATh UX;

HaJu4usli Pa3BUTOrO HKOJOTUYECKOTO MBIIUIEHUS, JKOJIOTHYECKOW KYJIbTYpbI, OIbITA JEATEIbHOCTH 3KOJOTHYECKOU
HaIpPaBJIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCSA UMU B TO3HABATEIbHON, KOMMYHUKATUBHOM U COIMATIbHOM MPAKTUKE, CHOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSATh UICOJIOTHH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHUA:



MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKH;

MOHUMAaHUS CIeU(PUKA XUMHUH KaK HayKW, OCO3HAHUA €€ poiid B (DOPMHUPOBAHUH PANMOHATHLHOTO HAYYHOT'O MBIIICHHUS,
CO3JaHUH IIEJIOCTHOTO TPEICTaBICHUS 00 OKPYXAIOMeM MHpE KaK O €JAMHCTBE MPUPOJBI U YEIOBEKa, B MTO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH M peIICHUH MPOOJIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOXKAEHHOCTH B 0CO00M 3HAYMMOCTH XMMHH JIJII COBPEMEHHOMN ITUBUIIM3AIIMN: B €€ TYMaHUCTHYECCKON HANPaBICHHOCTH H
BaYXHOW POJIM B CO3/JIaHMHM HOBOW 0a3bl MaTEPHAIbHON KYJIbTYPBI, B PEUICHUU TJIOOAIBHBIX MPOOJEM YCTOMYHMBOTO Pa3BUTHS
YEJIOBEYECTBA — CHIPhEBOM, DHEPTrETUYCCKOH, MUIIICBOM M SKOJOTUYECKON 0€30MaCHOCTH, B Pa3BUTHU MEIUIIUHBI, 00CCIICUCHHUH
YCIIOBUH YCTICIITHOTO TPY/Ia U SKOJIOTMYECKU KOM(OPTHOM KU3HU KaXKJIOTO YICHA 00IIecTBa;

€CTCCTBCHHO-HAYYHOW TPAaMOTHOCTH: TIOHUMAHHMS CYIIHOCTH METOJIOB ITO3HAHHMSI, UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIb30BaTh MOJTy4acMbIe 3HAHMS JUISI aHAIM3a M OOBSICHCHUS SIBJICHUH OKPYIKAFOIIET0 MUPa M IIPOUCXOAIIUX B
HEM W3MCHCHHM, YMEHUs JiejaTh OOOCHOBAHHBIC 3aKIFOYCHHUS HAa OCHOBE HAYYHBIX (DAKTOB M MMECIONIUXCS JAHHBIX C IICJIBIO
TIOJTy4YEeHHUSI IOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh XMMHYECKHWE 3HAHUS IS PEIIeHUs TpoOJieM B peajbHBIX >KU3HEHHBIX
CUTYaIUsIX;

MHTEpeca K TIO3HAHUIO, UCCIIEIOBATEILCKON ACSITELHOCTH;

TOTOBHOCTH M CTIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHHUIO, K AKTUBHOMY TTOTYYCHHUIO HOBBIX 3HAHUH
110 XHMHH B COOTBETCTBUU C )KU3HEHHBIMH MTOTPEOHOCTIMHU;

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

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yIbTaThl OCBOSHHUS MPOTPaMMBI 10 XMMHH Ha YPOBHE CPEHETr0 001Iero 00pa3oBaHus BKIIOYAIOT:

3HaYMMBIE NI (POPMHUPOBAHUS MHUPOBO33PECHHS OOYYAIONTUXCS MEKIUCIUTUIMHAPHBIC (MEXIPEIMETHBIC) OOIIeHAYyYHBIC
MOHATHS, OTPAKAIONINE IIEJIOCTHOCTh HAYYHOW KapTHHBI MUpPa U CIEU(PUKY METOIOB MO3HAHMS, UCTIOIb3YEMBIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIIECTBO, YHEPTHUS, IBIICHUE, TIPOIIECC, CHCTeMa, HAYIHBIN (haKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBAHNE, HAOTIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JIPYTHE);

yYHUBEpCalibHble ~ y4yeOHble  AeicTBUSI  (TIO3HABaTelIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHbBIE), 00ECIIEUNBAIONINE
dbopmupoBanue GYHKIMOHATBHON I'PaMOTHOCTH U COLIMATIbHON KOMIIETEHIIMU 00YyYaroInXCs;



CIOCOOHOCTh  OOY4YAIOIIMXCA HMCIOJb30BaTh OCBOCHHBbIE MEXIMCLUMIUIMHAPHBIE, MHUPOBO33PEHUECKHE 3HAHMUS U
YHUBEpPCAJIbHbIE y4yeOHbIEC EUCTBUS B O3HABATEIBHON U COL[MAIIBHON MTPAKTHUKE.

MeranpenMeTHbIE pe3yiabTaTbl OTPAXKAIOT OBJIaICHHE YHUBEPCAIbHBIMU YU€OHBIMH T0O3HABATEIbHBIMU, KOMMYHUKATUBHBIMU
U PEryJIITUBHBIMU IEUCTBUIMH.

ITo3naBaTe/bHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiicCTBUS

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

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

OTIPECIIATh NN ACATEITBHOCTH, 3a/1aBasl MapaMeTPbl U KPUTCPHUH UX JIOCTHYKCHUS, COOTHOCHUTD PE3YNIbTATHI ACATCIBHOCTH C
IIOCTaBJICHHBIMH LICTIIMHU;

UCIIOJIb30BaTh NIPH OCBOCHHWM 3HAHWKM TMPHEMBI JIOTMYECKOTO MBIIUICHUS: BBIACIATh XapaKTCPHbIC NMPH3HAKK TOHATHH H
yCTaHABJIMBATh WX B3aMMOCBSI3b, UCTIOJIB30BaTh COOTBETCTBYIOIIUE TTOHATUS 1T OOBSICHEHHS OT/IEIbHBIX (DaKTOB U SIBIICHUIA;

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

yCTaHABIMBATh IPUIMHHO-CJICJACTBEHHBIE CBSI3U MEXTY N3y4YaeMbIMHU SIBJICHUSMU;

CTPOUTH JIOTUUECKHE pPaCCyXICeHHUS (MHAYKTUBHBIC, JACAYKTHUBHBIEC, IO aHAJOTHH), BBIABISTH 3aKOHOMEPHOCTH H
IIPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJIICHUAX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHATh B TIPOIlecCe IO3HAHMS HCIOJIb3yeMble B XHMHUHM CHUMBOJUYECKHE (3HAKOBBIE) MOJEIH, IMPEOoOpPa3OBBIBATH
MOJICIIbHBIC TIPEICTABICHUS — XUMHUYCCKUM 3HAK (CHMBOJI) 3JIEMEHTa, XUMHUYecKkast (hopMyJia, ypaBHCHHUE XUMHUUECKON peaKIuu —
IIPU PEIICHUN YYCOHBIX ITO3HABATEIBbHBIX M IMPAKTHYCCKHX 3a7ad, MPUMEHATh Ha3BAaHHBIC MOJEIbHBIC IPEIACTABICHHS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIESCTB M XUMHUYCCKUX PCAKITUIA.

2) 0a3oBbIe HCCIeA0BaTeIbCKUE TeHCTBUSI:

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

dbopMyIHpoOBaTh MEIM W 3aJadyd HCCIICIOBAaHMS, MCIIOIB30BAaTh IOCTABICHHBIE W CAMOCTOSATEIBHO CHOPMYINPOBAHHBIC
BOIIPOCKI B KauyeCTBE HMHCTPYMCHTA IIO3HAHUS M OCHOBBI JJIi (DOPMHUPOBAHUS THUIOTE3bl IO IPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIaJICTh HABBIKAMH CaMOCTOSTEIBLHOTO IUIAHUPOBAHUS M IMPOBEACHUS YUYSHHUYCCKHUX SKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHHS HaOII0IaTh 32 X0I0M IPOIeCcca, CAaMOCTOSTEIBHO MPOTHO3UPOBATH €T0 pe3yIbTaT, (HOPMYIHPOBATH 000OIICHHS U BBIBOIBI
OTHOCHTEIIBHO JIOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMS, COCTABIATH 00OCHOBAHHBIN OTUET O IIPOJIeTIaHHOK padoTe;



MpUOOpPETaTh OMBIT YYCHUYECKON UCCIIEIOBATEILCKON U TPOCKTHOM AEATEIbHOCTH, P OSBIISITH CIIOCOOHOCTh M TOTOBHOCTD K
CaMOCTOSITEIbHOMY TTOMCKY METOJO0B PEIICHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMUYHBIX METO/IOB MO3HAHUS.

3) pabora ¢ unpopManmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX UHPOpMAIUU (HAy4YHO-TIOMYJsipHAs JUTEpaTypa XUMHUUECKOTO COJICpKaHUS,
CIpaBOYHBIE TOCOOUs, pecypchl MHTepHeTa), aHanM3upoBaTh WH(OpPMAIMIO pPA3TUYHBIX BUIOB M (OpM NpeAcTaBIEHUS,
KPUTHUUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTb;

dbopMynUpoBaTh 3aMpOChl U MPUMEHSTh Pa3IMYHbIE METOJbl NMPU TMOUCKE M oTOOpe MH(OpMaIMU, HEOOXOAUMOUN i
BBITIOJIHEHUS YUCOHBIX 33/1a4 ONPEACIEHHOTO TUTIA;

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

CaMOCTOSITEILHO BBIOMPATH ONMTUMAILHYIO (opMy TpeacTaBiaeHUs] HHGOpMAIUU (CXEMBbl, TpapuKH, TUarpaMMbl, TaOJIHUIIbI,
PUCYHKH H IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJCTBA MPHU padOTe C XMMHUECKOW HH(POpPMAIIMEH: TPUMEHSITh MEXIPEIMETHbIE
(pusnueckne U MaTeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOPMYITbl, a00peBHATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATIISIAHOCTH.

KommyHuKkaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eificTBUS:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKa€MOM TEMBI B X0JI€ TMAIOra /WK TUCKYCCHUH, BHICKA3bIBATh UJICH,
(bopMynHpOBaTH CBOM MPENIOKEHNUSI OTHOCUTEILHO BHITIOTHEHUS MPEAJIOKSHHOM 3a/1a4K;

BBICTYIIATh C IPE3CHTALMEN PE3yJIbTATOB ITIO3HABATEIILHOM JIEATEIbHOCTH, MOJYYEHHBIX CAMOCTOSATEIIBHO UM COBMECTHO CO
CBEPCTHHKAMHU TPU BBIMOTHEHUN XMMHUYECKOTO SKCIIEPUMEHTA, MPAKTUUECKOW pabOThl MO MCCIEAOBAHUIO CBOWCTB M3Yy4aeMbIX
BEIIECTB, pealn3aluyd Yy4eOHOro MpoeKTa, W (OopMyIUpOBaTh BBIBOJBI MO PE3yIbTaTaM IMPOBEAEHHBIX HCCIEIOBAHUM MyTEM
COTJIACOBAHMS TIO3UITNH B X0J1e 00CYK/ICHUSI 1 0OMEHA MHEHUSMU.

PeryasiTuBHbIC YHHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

CaMOCTOSITEBPHO IUIAHUPOBATh M OCYIIECTBIISITh CBOK IO3HABATEIIBHYIO AEATEIBHOCTh, OINpeneias €€ Lenu U 3aJauu,
KOHTPOJIUPOBATh U TI0O MEpPEe HEOOXOIUMOCTH KOPPEKTUPOBATH MPEJIaraéMblii aIrOpUTM JACHCTBUNA MPU BBITIOJTHEHUN YUYEOHBIX U



HCCJIEeI0BAaTENbCKUX 3a/a4, BbIOMpaTh Hanbosnee 3((EKTUBHBIM COCOO MX peleHus ¢ y4€TOM IOJY4YEHHUs HOBBIX 3HAHUU 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 crieruduieckue aisi yueOHOro mpeaMeTa «XuMUs HaydHble 3HaHHS, YMEHUS U CIIOCOOBI JEHCTBUM 1O
OCBOCHUIO, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHUH, BUBI JEATCIBHOCTH IO TMOJIYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUH B Pa3JIMYHBIX YUEOHBIX CUTYyAIlUAX, a TAKXKE B pealbHbIX )KM3HEHHBIX CUTYAlUsIX, CBI3aHHBIX ¢ XUMHEH. B mporpamme mo
XUMHUM TIPEIMETHBIC PE3YIIbTAThI MPEICTABICHBI MO T'OJIaM U3YUYEHUS.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasl XUMHUs» OTPAXKaroT:

c(hOpMHUPOBAHHOCTH MPEJICTABICHUN: O MECTE U 3HAYEHUU OPraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€ poJii B
o0ecTieYeHUH YCTOMYMBOTO Pa3BUTHS 4YEJIOBEYECTBA B PEIICHUU TMPOOJIEM IKOJIOTHYSCKOW, DHEPreTHUYCCKONW M IHINEBOM
0e30MacHOCTH, B Pa3BUTHM MEIWIIMHBI, CO3/JaHWM HOBBIX MAaTEpPUANOB, HOBBIX HMCTOYHMKOB DHEPrUM, B 0OOeCleueHUn
PaIMOHAILHOTO MPUPOJIONIONIB30BaHUS, B OPMUPOBAHUN MUPOBO33PEHUS U OOIIECH KyIbTYPHI YETOBEKA, a TAKKE IKOJIOTUUYECKH
00O0CHOBAaHHOT'O OTHOLIEHHSI K CBOEMY 37I0POBBIO U MPUPOIHOMN CpeLe;

BJIaJICHUE CUCTEMON XMMUYECKUX 3HAHHM, KOTOpasi BKIIFOYAET: OCHOBOIOJIATAIOIINE MTOHATUS — XUMUYECKUI AJIEMEHT, aToM,
SJIPO U JIEKTPOHHAsT 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOUTAIIM, OCHOBHOE U BO30YKIEHHOE COCTOSIHHUS aTOMa, THOPHTH3aIIHSI
aTOMHBIX OpOUTaNei, UOH, MOJIEKYJIa, BAJIEHTHOCTh, AJEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIN 00BEM, YrIepOAHBIM CKeneT, (YHKIMOHANbHAS TPYIA, PaJWKal, CTPYKTYpHBIE (OPMYJIBI
(pa3BEpHYTHIE, COKpAUIEHHBIE, CKEJETHBIE), M30MEpUsS CTPYKTYpHasi W MPOCTPAHCTBEHHash (Fr€OMETpPUYECKasl, ONTHUYECKasi),
M30MEPbI, TOMOJIOTUYECKHUH PsiJl, TOMOJIOTH, YIJI€BOAOPOAbI, KUCIOPO/I- U a30TCOAEpIKAIlINEe OPraHUUYECKHUE COEAMHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYJISIPHBIE COEUHEHHUS; TEOPUH, 3aKOHBI (Iepuoanydeckuid 3akoH JI. . Menpaeneesa,
TEOpUsl CTPOCHUSI OpraHuydeckux BemecTB A. M. ByTtiepoBa, 3aKOH COXpaHEHHMSI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MpEBpALICHUS DHEPTUM MPU XUMHUUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XHUMHUHU, MHPOBO33PEHUYECKUE
3HaHUS, JIeKalllie B OCHOBE MOHMMAHUSI MPUYMHHOCTH U CUCTEMHOCTH XMMUUYECKHUX SIBJICHUMN; MPEJCTABICHUS O MEXaHU3Max



XUMHYECKUX PEAKLMM, TEPMOJTMHAMHYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX X MPOTEKaHUs, O B3AUMHOM BJIMSHUU aTOMOB U
rpynn aTOMOB B MOJIEKYJiaX (MHAYKTUBHBIA U Me30oMepHbIi 3¢ dexTrl, opuentanTsl | u Il pona); ¢pakronorudyeckue cBeAeHUs O
CBOICTBax, COCTaBe, MOJYyYEHUU U OE30MaCHOM HMCIOJIb30BAHMM BAaXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOU
JESATENbHOCTH YeJIOBEKa, OOIIMX HAy4YHbIX MPUHIUIAX XMMHUYECKOro MPOM3BOACTBA (HA MpUMEpE MPOM3BOJCTBA METAHOJIA,
nepepaboTku HeDTH);

c(OpMHPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEepHbIC MPU3HAKU MOHSATUHN, YCTAHABIMBATH UX B3aUMOCBS3b, UCIOJb30BaTh
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 OPraHMUECKHUX BEIIECTB;

COCTAaBIIAATh YPAaBHEHUSI XMMHUYECKUX PEAKIUN M PACKpPbIBATh UX CYIIHOCTb: OKHCIWTEIbHO-BOCCTAHOBHUTENBHBIX PEaKIIMil
MOCPEJICTBOM COCTAaBJICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peaKIHil, peakuii HOHHOTO0 0OMeHa MyTEM COCTaBJICHUS MX TMOJIHBIX U
COKpAIIEHHBIX HOHHBIX YpPaBHEHUMH;

M3rOTABIIMBATH MOJIETTH MOJIEKYJ OPraHUYeCKHX BEHIECTB JIS WJUTIOCTPAllMM HUX XUMHYECKOTO0 U MPOCTPAHCTBEHHOTO
CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUH: YCTaHAaBIUBATh NMPUHAJJIC)KHOCTh H3YUYCHHBIX OPraHWYECKHUX BEIECTB MO HMX COCTaBY U
CTPOEHUIO K OMpeNeNEHHOMY KJIaccy/Tpymiie COeUHEHUH, JaBaTh UM Ha3BaHUs 1o cucremarnyeckoi HomeHkiarype (IUPAC) u
NPUBOJUTH TPUBHUAIBHBIE HA3BaHUS JUIsI OTIEIBHBIX MPEACTABUTEICH OPraHMYECKUX BEHIECTB (ITHIICH, alleTWJIEH, TOJYOI,
[JIMLIEPUH, JTUJICHIJINKONb, (eHOoN, (QOopMallbJeTru], aleTalbJeruja, aneToH, MypaBbHHAs KHUCJIOTa, YKCYCHas KHCIOTa,
CTEapuHOBas, OJIEMHOBAs, MAJIbMHUTUHOBAs KHUCJIOTHI, TIUIMH, ajJaHUH, MajlbTo3a, (QpPyKTO3a, AHWIMH, JAUBUHWI, H3OIpPEH,
XJIOPOTIPEH, CTUPOJ U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUS OMPEIEIATh BUJ XUMHUUYECKOM CBSA3M B OPraHMYECKHX COCAMHEHMAX (KOBaJICHTHas U MOHHAs
CBsI3b, G- U TT-CB3b, BOJOPOAHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHS MPHUMEHATH MMOJIOKEHUS TEOPUHM CTPOEHHUS opraHmdeckux BemiectB A. M. Bytneposa mis
OO0BSICHEHHSI 3aBUCIMOCTH CBOWCTB BEUIECTB OT UX COCTAaBA U CTPOCHHS,

cOpMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (U3MUECKHE U XUMHUYECKHE CBONCTBA TUIUYHBIX
IIPEICTaBUTENEH paA3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB: AJIKAaHOB, IMKJIOAJKAHOB, AJKEHOB, AaJKaJUEHOB, AJIKMHOB,
apOMaTUYECKUX YIJIEBOJOPOAOB, CIUPTOB, AJIbJIETUA0B, KETOHOB, KAPOOHOBBIX KHUCIOT, MPOCTBIX U CIOXKHBIX 3()UPOB, KUPOB,



HUTPOCOCIMHEHUN U aMUHOB, aMUHOKHCIIOT, OCJIKOB, YIJI€BOAOB (MOHO-, M- U TOJIMCAXapuI0B), WILTIOCTPUPOBATH TEHETHUECKYIO
CBSI3b MEXK]ly HUMH YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH C UCIIOIB30BaHUEM CTPYKTYPHBIX (POopMYyT;

c(hOpMUPOBAHHOCTb YMEHUS MOATBEPKAaTh HA KOHKPETHBIX IPUMEpPax XapakTep 3aBUCUMOCTH PEAKIIMOHHONW CITIOCOOHOCTH
OpraHUYECKUX COCTUHEHUM OT KPAaTHOCTH U TUTIA KOBAJIGHTHOMU CBSI3U (G- U TT-CBSI3M), B3AUMHOTO BJIMSIHUSI aTOMOB U T'PYIII aTOMOB
B MOJIEKYJaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKH YIJIEBOJOPOJHOTO ChIpbS (He(PTh, MPUPOAHBIA Ta3, yrojihb),
crocoObl ero nepepadoTKU U MPAKTUIECKOE MPUMEHEHUE TTPOIYKTOB MEpPepadboOTKH;

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

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHATH OCHOBHBIC OTIEPAIllMK MBICIIUTECIIBHOU JIESITEIIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHE,
000011IeHre, CUCTEeMAaTU3AIINIO, BBISBICHUE NTPUIMHHO-CIICACTBEHHBIX CBSI3€H — JIJISl M3YUYCHMs] CBOMCTB BEIIECTB M XUMHYECKUX
peaKkiuu;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3b XUMHMUYECKUX 3HAHUW C TOHATHUSMU U TPEACTABICHHUSIMHU APYTHX
€CTECTBEHHO-HAYYHBIX MPEIMETOB JJIsi 00J€€ 0CO3HAHHOTO MOHUMAHHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MUPA, UCTIOIb30BAThH
CUCTEMHBIEC 3HAHUS 110 OPTaHUYECKON XUMUU JJI1 OOBSICHEHHS U MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO
IPUPOAY;

c(hOpMHPOBAHHOCTh YMEHHUMN: MPOBOIAUTH PACUETHl MO XUMHYECKHUM (QOpMYyJiaM W YpaBHEHHUSM XHUMHYECKUX PEaKIUuid C
UCIIOJIb30BaHNEM (U3MYECKUX BEIMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEHIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PAcCUETHl MO HAXOXKICHUIO XUMUUYECKOW (DOpMyIbI BemIecTBa MO W3BECTHBIM MACCOBBIM JOJSIM
XUMHYECKUX JIEMEHTOB, MPOAYKTaM CTOPaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUIA: MPOTHO3UPOBATh, AHATU3UPOBATH M OIICHWBATH C TMO3UIIMI SKOJOTUYECKON O€30MacHOCTH
MOCJEACTBUS OBITOBOM M MNPOWU3BOACTBEHHOW JEATEIBHOCTH YE€JIOBEKA, CBA3AHHON C MepepabdOTKOM BEHIECTB, MCIOIb30BATh
MOJIyYEHHBIE 3HAHUS JIJIsl IPUHATHS TPAMOTHBIX PELIEHUI TPOOJIeM B CUTYalIUsIX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSTEIHHO IUIAHUPOBATh M TPOBOAUTH XUMHUYECKHH JKCIEPUMEHT (MOJTydeHUE H
M3Yy4Y€HHE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIINU YTII€BOAOPOAOB PA3IMUHBIX KJIACCOB U KUCIOPOACOAECPKAIUX
OpraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJa4 MO PAclO3HABaHUIO OPraHUYECKUX BEIECTB) C COOIIOJECHUEM
npaBul 0e30MacHOTO OOpalleHusi ¢ BellecTBaMU M J1abOpaTOpHBIM 000pyaoBaHuEM, (OPMYJIHUPOBATh 1EIb HCCIEIOBAHMUS,
MPEACTABIATh B PA3IMYHON (popMe pe3ysibTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIECHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHUIA:



cOOJII01aTh MPaBUIIa SKOJOTUYECKH LIETIECO00Pa3HOTro MOBEACHUS B OBITY U TPYAOBOW JEATEIBHOCTU B LIENSAX COXPAHEHUS
CBOET0 3/10pOBbsi, OKPYKAIOLIEH IIPUPOJTHON CPEABI U JOCTUKEHHS €€ YCTOMYMBOIO PA3BUTHA;

OCO3HABATh OIIACHOCTb TOKCHUYECKOI'O JEMCTBUSA HA JKUBBIC OPraHU3MBbl OIPEAEIEHHBIX OPraHUYECKUX BELIECTB, ITOHUMAs
cMbica nokazarens [TIK;

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

c(OpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IIEJICHANPABICHHBIM TIOUCK XUMHUYECKOM uWHGOpMAIMM B pa3IMYHBIX
UCTOYHMKAX (HaydHas M y4yeOHO-Hay4dHas JMTepaTypa, cpencTBa maccoBod umHpopmanuu, UHTEpHET U npyrue), KPpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(POpPMAIINIO, NepepadaThiBaTh €€ MW UCIOJIb30BaTh B COOTBETCTBUHU C IMOCTABICHHOW Yy4eOHOMU
3a1a4ei.

11 KIJACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0111as 1 HeOpraHUYeCKass XUMHUS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN: O MaTepUaIbHOM E€IWHCTBE MHpPA, 3aKOHOMEPHOCTAX W TI03HABAEMOCTH SIBICHUU
IIPUPO/IBI, 0 MECTE U 3HAUYCHUH XMMHUH B CHCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00€CIIEYCHUN YCTOWIMBOTO Pa3BUTHSI, B PCIICHUH
po0JIeM IKOJIOTHYECKOM, YHEPTeTHUYECKON M IMUIIEBOM OE30MaCHOCTH, B PAa3BUTHH MEIHUIIMHBI, CO3IaHUH HOBBIX MAaTEPHUAJIOB,
HOBBIX HCTOYHHUKOB SHEPIUH, B 00ECIICUCHUH PAIIMOHAILHOTO TPUPOIONOJIb30BaHUs, B (POPMUPOBAHUHM MUPOBO33PECHUS U OOIIICH
KYJbTYPBI YEIOBEKA, a TAKXKE AKOJOTHUSCKH 00OOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U IIPUPOTHOU Cpeie;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUHM, KOTOPas BKJIFOYAET: OCHOBOIIOJIATAIOIINE TTOHATUA — XUMUYECKHUM SJIEMEHT, aTOM,
SIPO aToMa, H30TOIIbI, AJICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aToMHbIE OpOUTAIN, OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aTOMa,
rUOpHUIM3alUs ATOMHBIX OpOUTaliel, HOH, MOJICKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIICHh OKUCIICHHS, XUMHUYECKas
CBI3b (KOBaJEHTHAs, MOHHAs, METANIMYECKas, BOJOPOJAHAs), KpUCTAJIMYECKas peEnieTka, XUMHUYECKas peakius, pacTBoOp,
BJICKTPOIUTHI, HEIJICKTPOJHUTHI, SIIEKTPOIUTHUECKAS TUCCOLMALINS, CTENIEHb JUCCOLUAIIMHN, BOAOPOIHBIN OKA3aTeIb, OKUCIUTEIb,
BOCCTAHOBHTEIb, TEIIOBOM d(DPEKT XMMHUUECKON peakIiK, CKOPOCTh XUMHYECKON PEaKIINN, XUMHUIECKOS PAaBHOBECHUE; TCOPUH U
3aKOHBI (T€OpHUs DJIEKTPOJUTHYECKON gauccounmaluu, nepuomaudeckuii 3akoH [[.M. MenaeneeBa, 3aKOH COXpaHEHHUS MacChl
BEIIECTB, 3aKOH COXPAHEHMS W MPEBPALLCHUS SHEPTUU MPU XUMUUYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH
JTEUCTBYIOINX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK XHMHH, MHUPOBO33PEHUECKHE 3HAHUWS, JICKAIUE€ B OCHOBE
MMOHUMAHUSI TPUYUHHOCTA M CHUCTEMHOCTH XHMHWYECKHX SIBJICHHH; COBPEMEHHBIE MPEACTABJICHHUS O CTPOCHHUM BEIIECTBA HA



aTOMHOM, HOHHO-MOJICKYJISIPHOM M HAJMOJIEKYJSIPHOM YpPOBHSX; MPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKUX PEaKluid,
TEPMOJIUHAMUYECKAX U KUHETUYECKNX 3aKOHOMEPHOCTAX UX MPOTEKAHUS, 0 XUMHUUYECKOM PaBHOBECHH, PACTBOPAX U JUCTIEPCHBIX
cucrteMax; (aKTOJOTHUUECKHUE CBEACHUS O CBOWCTBaX, COCTaBE, MOJYYEHUH M O€30MaCHOM HCMOJIB30BAaHUM BaKHEHITUX
HEOPraHUYECKUX BEHIECTB B OBITY M MPAKTUYECKOW ACATEILHOCTH YEJIOBEKA, OOIMX HAyYHBIX NPUHIUIIAX XHUMHUYECKOTO
IPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISITh XapaKTePHbIE NMPU3HAKKU MOHSATUHN, YCTAaHABIMBATh UX B3aUMOCBSI3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MTOHATHUS MPU ONMMCAHUM HEOPTaHUYECKUX BEIIECTB M UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JJISi COCTaBJICHUS (HOPMYJI BEIIECTB U ypaBHEHUA
XUMHUYECKUX peakiuii, cucrematudeckyto HomeHknatypy (IUPAC) u TpuBnaibHbie Ha3BaHUS OTACIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMpPEACIISATh BaJEHTHOCTh U CTENEHb OKUCICHUS] XUMUUECKUX DJIEMEHTOB B COCIMHEHUSX, BU]I
XUMUYECKOW CBSI3UM (KOBaJEHTHAsl, MOHHAs, METaJUTMYEeCKasi, BOJOPOJIHAS), THUI KPUCTAUIMYECKON PEMETKH KOHKPETHOTO
BEIIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSCHITH 3aBUCMOCThH CBOMCTB BEIIIECTB OT BH]a XUMUUECKOM CBSI3M U TUITA KPUCTATTMIECKOM
pemeTKr, OOMEHHBIN U IOHOPHO-AKIIENITOPHBIM MEXaHU3MbI 00pPa30BaHMs KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHUH: KIacCCH(HUIIMPOBATh: HEOPTraHWYECKHE BEIIECTBA IO MX COCTAaBY, XUMHYECKHE PEAKIIUU TIO
pa3IMYHBIM TpU3HAKaM (YHUCIYy M COCTAaBy pPEArupyloluX BEIIECTB, TEIIOBOMY 3(QEKTy peakiuh, U3MEHEHUIO CTereHen
OKHCJICHHUS YJIEMEHTOB, 00PaTUMOCTH, YUYACTHIO KaTaJlu3aTopa U IPYTHE); CAMOCTOSITEILHO BEIOMPATh OCHOBAHUS U KPUTECPUHU IS
KJIacCU(PUKAITMN U3YUaeMbIX BEIECTB M XUMHUYECKUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICH Iepuoaudeckoro 3akona J[. M. MeHneneeBa m JIEMOHCTPUPOBATH €T0
CHUCTEMATH3UPYIONIYI0, O0BICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKITHH;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTEPU30BaTh JICKTPOHHOE CTPOSHHUE aTOMOB M MOHOB XHUMHYECKHX 3JIEMECHTOB MEPBOI'0—
yeTtBépToro mnepuonoB Ilepuonnueckoin cucrembl JI.WU. MenneneeBa, HCHonb3ys MOHATHS «IHEPr€TUYECKHE YPOBHN,
(QHEPreTHYECKHUE MOIYPOBHUY, «S-, P-, 0-aTOMHBIC OPOUTAIIN», «OCHOBHOE U BO30YKIEHHOE SHEPreTUYCCKUE COCTOSIHHS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XHMHYECKHX JJEMECHTOB W WX COCAMHEHUN II0 TEpPHOJaM H TPYIIIam
[Tepunonnueckoii cucremsl Jl. 1. MeHneneeBa, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX JIEKTPOHHBIX
000JI0Y€K;

c(hOopMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh (OMUCHIBATh) OOIIHE XMMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOJITBEPXKJIATh CYIIECTBOBAHME TE€HETUYECKOW CBSI3M MEXKAY HEOPraHWYECKMMM BEIIECTBAMH C IIOMOIIBIO ypaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI;



c(hOpMUPOBAHHOCTh YMEHMsI PACKPBIBATH CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN TMOCPEICTBOM
COCTaBJICHUS DJICKTPOHHOTO 0ajaHca 3TUX PeaKIUi; peakluii MOHHOTO OOMEHA MyTEM COCTaBJICHUSI UX TMOJHBIX U COKPAIIEHHBIX
MOHHBIX YPaBHEHMM; peakluil THUAPOIU3a; PEaAKIUNA KOMIUIeKCooOpa3oBaHUs (Ha TpUMEpEe THUIPOKCOKOMIUICEKCOB IIMHKA U
ATIOMUHMUS);

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIMU ¢ yUETOM UX SHEPreTUYECKUX
XapaKTEPUCTHUK, XapaKTep U3MEHEHUSI CKOPOCTH XUMUUECKOM PEaKIIMu B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB, a TAKKE XapaKTep
CMEIIEHUs] XUMHYECKOTO PABHOBECHS 0] BIUSHUEM BHEIIHUX BozjaeicTBuit (mpunnun Jle [1laTense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XMMHUYECKHE PEaKIUH, JISKAIIHNE B OCHOBE MPOMBIIUICHHOTO MOJYy4YCHUS
CEpHOM KHCIIOThI, aMMHaKa, OOIIMe Hay4YHbIe TPHUHIUIBI XUMHUYECKUX IPOU3BOJCTB; I1EJI€CO00Pa3HOCTh MPUMEHEHUS
HEOPTraHUYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUSI PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh BJIAJCHUS CHUCTEMOW 3HAHUN O METOJIaX HAYYHOTO IIO3HAHUS SIBICHWM MPUPOJBI — HAOIIOJEHUE,
U3MEpeHne, MOJIETMPOBAHMUE, SKCIIEPUMEHT (peajbHbIii M MBICICHHBIN), HCIOJIb3yEeMbIX B €CTECTBEHHBIX HAayKaxX, 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 B3aUMOCBA3b XMMUYECKMX 3HAHUW C TOHATHSAMU M TPEICTABICHUAMH APYTHX
€CTECTBEHHO-HAYYHBIX TIPEIMETOB JjIsl 60J€e 0CO3HAHHOTO MOHUMAaHHS MaTEPUATIbHOTO €IMHCTBA MHPA;

c(hOpMHPOBAHHOCTh YMEHUS MPOBOJIUTH PACUETHI: C UCIOIH30BAHUEM IMOHATUN «MaccoBas JI0Jsl BEIIECTBA B PacTBOpPE» U
«MOJISIpHAsI KOHIIEHTPAIMs»; MacChl BEIIECTBA WK 00BhEMA ra3a 1o M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY OJTHOTO
U3 YY9aCcTBYIOIIMX B PEAKIIUH BEIIECTB; TEIUIOBOTO 3(deKTa peakinu; 3HaYeHHs] BOJIOPOTHOTO TOKAa3aTessl PACTBOPOB KUCIOT H
IeJI0Ye C M3BECTHOW CTEMEHBIO TUCCOIMAINU; Macchl (00BEMa, KOMMYECTBA BEIIECTBA) MPOJYKTAa PEAKIMH, €CIIU OJHO M3
MCXOJHBIX BEIIECTB JAHO B BHUJE PAcCTBOpa C OMPEACIEHHOW MACCOBOW JOJEH pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(MMeeT mpUMecH ); TOJIM BbIX0/1a MPOAYKTa Peaklnu; OObEMHBIX OTHOIICHUH T'a30B;

c(hOpMHPOBAHHOCTh YMEHHIA: CAMOCTOSITEIPHO TUTAHUPOBATH U IPOBOJANTH XUMHUECKHUH SKCTIEPUMEHT (TIPOBEICHUE PEaKIINn
MOHHOTO 00MEHa, MMOATBEPKICHNE KaueCTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, OMPENEIICHNE CPEIbl PACTBOPOB BEIIIECTB C
MOMOINIbI0O HWHIUKATOPOB, H3YUYCHUE BIMSHUA PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XHMHUYECKOW PpEAKIUH, PEIICHUE
AKCIIEPUMEHTATBHBIX 3amad 1mo TemaM «Metame»y u «Hemeramns»y) ¢ coOmogeHreM TpaBuil 0€30MacHOr0 OOpamieHus C
BEIllECTBAMU M J1TA0OpAaTOPHBIM 000pyAOBaHHEM, (POPMYIUPOBATH 1€Jb HCCICAOBAHUS, MPEACTABISATh B pa3iu4HOU (opme
pe3yAbTaThl FKCIIEPUMEHTA, AHATTU3UPOBATH U OIIEHUBATH UX JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOMIOAATh MpPaBUiia MOJIb30BAHUA XUMUYECKON MOCYyA0H U Ja00OpaTOPHBIM 00OPYIOBAHUEM,
oOpalieHus ¢ BeleCTBAMH B COOTBETCTBUU C MHCTPYKLUUSAMHU IO BBITIOJHEHUIO JIA00OPATOPHBIX XUMUYECKUX OMBITOB, SKOJIOTUYECKU
1[eJeCO00pa3HOro MOBEAEHUS B OBITY U TPYIOBOM N€ATEIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 310POBBS, OKpYKarOUIeH MPUPOIHON
Cpelbl U JOCTH)XKEHHS €€ YCTOMYMBOrO pa3BUTHs, OCO3HABaTh OMACHOCTh TOKCHYECKOIO JEHCTBUS Ha >KUBBIE OpPraHU3MBbI
onpeenéHHbBIX HEOPTaHUUECKUX BEIleCTB, MOHUMas cMbica nmokazatesns [1J1K;

c(OpMHPOBAHHOCTh YMEHHUH: OCYIIECTBIATh IIeJICHANIPABICHHBIM MMOUCK XUMUYECKOM HH(OpMAMU B Pa3IMYHBIX
UCTOYHUKAX (Hay4dHas M y4yeOHO-Hay4dHas JMUTepaTypa, CpelcTBa maccoBod umHpopmanuu, UHTEpHET U npyrue), KpUTUUECKU
aHAIM3UPOBATh XUMHMUYECKYIO MH(POpPMaIHIO, TiepepadaThiBaTh €€ U UCIOJb30BaTh B COOTBETCTBUHU C MOCTABJICHHOW y4eOHOIl
3aa4yei.

TEMATHYECKOE IINTAHUPOBAHUE

10 KIJACC
Ne | HaumeHoBaHue pa3fesoB U TEM IPOrPaMMBbl KonunuecTBo yacos

DnektpoHHbIe (1U(pOBHIE)

n/n Beero | Koutpo | Tlpaktu | ogpasoparensubie pecypesl
JNbHBIE | YeCKHUe

paboThl | pabOTHI

Paznen 1. TeopeTnueckue OCHOBBI OPraHUYECKOM XUMUU

11 [IpenmeT opraHM4ecKor XUMUHU. TeopHsi CTPOEHUS bubnuoreka [JOK
' opranndeckux coeauHeHuit A. M. bytneposa 8 https://m.edso0.ru/d69df650
Uroro no pazneny 8
Paznen 2. YrneBomopo bl
bu6anorexa [JOK
2.1 | IlpenenbHBIC YTIAEBOAOPOIBI — ATKAHBI, ITUKIOATKAHbI 5 https://m.eds00.ru/d69df650
HenpenenbHbie yrieBogOpOabl: aJKEHbI, ATKATUCHBI, bubmmoreka [JOK
2.2 14 1
AJTKAHBI https://m.edso0.ru/d69df650
bu6anorexa [IOK
2.3 | ApomaTu4eckue yrieBOoA0POIbI (ApEHBI) 8 https://m.eds00.ru/d69df650



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

[IpupoHbIE HCTOYHUKH YTIEBOAOPOJAOB U UX

bu6anorexa [JOK

24 nepepaboTKa 4 https://m.edso0.ru/d69df650
bu6anorexa [JOK
2.5 | 'amoreHnpon3BOIHbBIC YIIICBOAOPOI0B 4 https://m.edso0.ru/d69df650
Hroro no pazneny 35
Paznen 3. Kucnopojconepskaiire OpraHi4ecKiue COeIMHEHUSI
3.1 | Couptel. denon bubmmorexa HOK
' PTEL- 11 https://m.edso0.ru/d69df650
3.2 KapOoHunbHbIe COeAUHEHNUS : aJIbICTU]IBI U KETOHBI. bu6anorexa IIOK
"~ | KapbonoBbie kuciotbl. CrioxHbie 3¢upsl. XKupbl 21 https://m.edso0.ru/d69df650
33 | Viresonss bu6anorexa IIOK
' 8 9 https://m.eds00.ru/d69df650
Uroro no pazneny 41
Paznen 4. A3oTcoaepxaiiue OpraHudeckrue CoeIMHECHUS
bubnuoreka [JOK
4.1 | AMuHBI. AMHUHOKHUCIIOTHI. benku 12 https://m.edso0.ru/d69df650
Uroro no pazneny 12
Paznen 5. BeicOKOMONEKYIIIpHBIE COEAUHEHUS
bu6anorexa [JOK
5.1 | BeicokOoMOJIEKYyIIpHBIE COSTUHEHUS 6 https://m.eds0o.ru/d69df650
Uroro no pazneny 6

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102



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

11 KVIACC

Ne | HammeHoBaHME pa3fenoB U TEM IPOrpaMMBbl KonnuecTBo yacos Snexrponnsie (HbPOBHIE)
n/n Beero | Kontpo | Ilpakru o0OpasoBaTeIbHbIE PECYPChI
JIbHBIE | YECKHE
paboThl | pabOTHI
Paznen 1. TeopeTnueckne OCHOBBI XUMUH
1 I

11 | Mommomumiscean sncemms nmtsecons anewerron LK. | g buGiorera LIOK

' T https://m.edsoo.ru/2dd57f24

MennesneeBa
bu6anorexa IIOK

1.2 | Ctpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB 11 1 https://m.edsoo.ru/2dd57£24
1.3 | XuMuueckue peakiuu bubmiorexa LIOK

' peaxi 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Paznen 2. Heopranuueckas Xumus
21 | Hemerasisr bubnuoreka [JOK

' 31 1 3 https://m.edsoo.ru/2dd5724

bu6anorexa [JOK

2.2 | Meramer 23 1 2| https//m.edsoo.ru/2dd57£24
Hroro no pazneny 54
Paznen 3. Xumus u xu3Hb
3.1 | Meroapl TO3HAHUS B XUMHUU. XUMHUS U KU3Hb 9 bubmaorexa HOK

https://m.edsoo.ru/2dd57f24

Hroro no pazneny
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