nnnnnnnnnn bp: oaoh nonnm(bm' ﬂwrapesa Enevia Esrerbesta
I_I E DN =RU, st=VpxyTcy b, title=VCnOAHAI Wi 0GA3AHHOCTM AUPEKTOPa,
I/I ra p e B a n e H a M‘/HMLMFIAanOE EIO‘Z[)KEFHDE OELI.lEOBPABOBATEﬂbHOE quE)mEHME TOPOSIA
VPKYTCKA CPE/IHAIA OBLUEOBPA3OBATE/IbHAA LIKOMA Ne 15,
1.2.643.1003= wzoszoz 313533383538313437,

EBreHbeBHa e
MY HULIUINAJBHOE BIOJ[)KETHOE OBLLIEOBPA3OBATEJILHOE YUPEKIEHUE
r. APKYTCKA

CPEJHASA OBHIEOBPA3OBATEJIBHAS ITKOJIA Ne 15
(MBOY r. UPKYTCKA COII Ne 15)

664003 r. UpkyTck, yua. Jlennna 56, tea./dpaxe 20-17-69, shi5irk@yandex.ru

PaccmoTpeno CorunacoBaHo: YTBepikaao:

Ha 3acelaHMi  3aMeCTUTEINb JUPEKTOpa JIMIPEKTOP LIKOJIBI
METOJUYECKOTO o A.A. Cadponona C.A. Iletposa
o0benuHeHns mpotokos Nel an/IKa3 Ne01-10-94/3

oT «29» aBrycra 2023 1. oT «30» aBrycra 2023 1. oT «31» aBrycra 2023 1.

PykoBongutens MO
A.A. Muxaiinosa

PABOYASI IIPOTPAMMA
(ID 3920986)

y4eOHOoro npeamera «XuMusi. Yrjiy0JJeHHbI YPOBEHb)

s oOyuaromuxes 10 —11 xknaccos

CocraBurein:
yuutens xumun BKK
Nnbuna Tatesina CepreeBHa



MOSICHUTEJIbHASA 3AIIUCKA

Paboyas mporpaMma o XMMUU Ha ypOBHE CpeaHEro oouiero oOpa3oBaHUSA
pa3paborana Ha ocHOoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O06
obpaszoBanuu B Poccuiickoit denepannn», TpedOBaHUN K pe3yjbTaTaM OCBOEHHS
dbenepanbHOil 00pa3zoBaTEIbHOM MPOTPaMMBI CpeIHEro ooOmero oOpa3oBaHus
(®OIT  COO), mpencraBnennbix B DegepalibHOM  TOCyJapCTBEHHOM
obpazosarenbHoM ctanaapte COO, ¢ yuérom Konnenuuu npenogaBaHus yueoOHOro
npeamera «Xumusi» B 00pa3oBaTeNbHBIX opTraHu3anusx Pocculickoit deneparmu,
peaNn3yoIUX OCHOBHBIE 00pa30BaTeNbHbIE TPOTPaMMBbI, U OCHOBHBIX IOJIO0KEHUM
«Ctparerum passurus BocniuTanus B Poccuiickoit @enepauun Ha nepuon Ao 2025
roga» (Pacnopskenue [IpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

OBLIAS XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «XUMMUSI»

XuMus Ha YpOBHE YIIyONEHHOTO HM3y4YeHHS 3aHMMAeT Ba)XKHOE MECTO B
CHUCTEME €CTECTBCHHO-Hay4YHOro oOpa3oBanms yuamuxca 10-11 xmaccos.
W3yuenne mpeamera, peaauzyemMoe B YyCIoBUAX auddepeHImp oBaHHOTO,
npodunpHOro oOyueHusi, MNpuU3BaHO oOecneuynTh OOIIE00Pa30BATENbHYIO H
OOIIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO ISt
aJanTanuyd UX K OBICTPO MEHSIIONTUMCS YCIOBHUSM JKU3HH B COIUYME, a TAKXKE IS
NPOJOJDKEHUsT OOy4YeHHsS B OpTraHU3aIusx MpoQecCHOHAIBLHOTO O00pa30BaHUS, B
KOTOPbIX XUMMUSI SIBJISIETCS OJTHOM U3 MPUOPUTETHBIX TUCLUUILUINH.

B mporpammMe mo XuMUM Ha3HayeHHE TpeAMeTa «XHUMUS» MOJdydaeT
NoApOOHYI0 HMHTEPHpPETAlMI0O B  COOTBETCTBUM €  OCHOBOTOJIATarONIUMHU
nonoxeansimu GI'OC COO o B3auMOOOYCIOBICHHOCTH 1€, CoJep KaHus,
pe3yiapTaToB OOyueHus: M TpeOOBaHUN K YPOBHIO MOJTOTOBKU BBIMYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBISIOTCA CIEAYIOIIME BBITIOJHSIEMbIE MPOTrpamMMOil 1o
XUMUU (PYyHKIHU:

e HH)OPMAIMOHHO-METOAMYECKAs, peaau3anus KOTOpOW oOecrneyuBaeT
NOJIydeHHE TPEACTaBIeHUS O LENsIX, COJepXaHuH, oOIell cTpaTeruu
oOyueHus, BOCIIUTAHUS W PAa3BUTHUS OOyUaAIOIINXCs CPEACTBAMU TIp €META,
U3y4aeMoro B paMKaxX KOHKPETHOTO Ip O(uIis;

e OpTaHU3AIMOHHO-TUIAHUP yIOIIas, KOTOpast p eIy CMaTp UBaET
OTIpe/eNicHUe: TPHUHIUIIOB CTPYKTYPHPOBAHUA W TIOCIEAOBATEIIHLHOCTH
u3ydeHus: y4eOHOro Marepuaia, KOJWYSCTBEHHBIX M KAYECTBEHHBIX €r0
XapaKTEePHUCTHUK; IMOIXO0J0B K (POPMHUPOBAHUIO COACPKATSIBHOU OCHOBBI
KOHTPOJSI M OLEHKM 0O0pa3oBaTelbHBIX JOCTIKEHHM oOyuaromuxcs B
paMKax HTOrOoBOM aTTecTalu B (opMe eIUHOTrO TOCyaapCTBEHHOTO
’K3aMeHa MO XHUMHUHU.

[Iporpamma s yriayOiaEHHOTO U3yUYEHUS] XUMUH:



e YCTaHAaBIMBA€T WHBAPHAHTHOE MPEIMETHOE COJepkKaHuEe, 00s3aTeIbHOE
JUIST W3y4YeHWsI B paMKax OTIEIbHBIX mpoduiied, mpeaycMaTpuBaeT
pacnpeneneHue U CTPYKTypHUpPOBaHUE €ro Mo KiaccaMmM, OCHOBHBIM
CoJiep KaTeIbHBIM JIMHUSAM/pa3jenaM Kypca;

e J1a€T MpUMEpPHOE pacipenerieHre ydeOHOro BpeMeHH, pEeKOMEHIYEMOTo IS
U3YUYEHUS OTIENbHBIX TEM;

e TMpenjiaraeT NPUMEPHYIO TMOCIEI0BATEIbHOCTh H3YUEHHUS YueOHOTO
MaTepuaia ¢ y4y€TOM JIOTHMKH MOCTPOEHHUSI Kypca, BHYTpPHUIIPEIMETHBIX U
MEXKIIP €IMETHBIX CBSI3EH;

e 12T METOAMYECKYI0 WHTEpIpETAlUIO 1IeJiel W 3a/1ad U3ydeHus Ipeamera
Ha yriyOJEHHOM YpPOBHE C YUETOM COBPEMEHHBIX MPHUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COJEPIKATEIBHON XapakKTep UCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHUSI OCHOBHOM 0O0pa3oBaTeNbHOU
P OTP AMMBI Cp €IIHeT o ob1iero 0o0pa3oBaHUA (JIMYHOCTHBIX,
METanp eAMETHBIX, TMPEIMETHBIX), a TaKKe C Y4E€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBUH  OOyuaromerocss 10 OCBOEHHIO
COJIepKaHUs Mp eIMETA.

[To BceM Ha3BaHHBIM IMO3UIMSIM B MPOTPpaAMME MO XHMHHU TIPETyCMOTpEHA
IPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUU HAa YPOBHE OCHOBHOTO 0OmIero
oOpazoBaHusl. 3a Ip e71e7IaMH YCTAHOBJICHHOM NP OT'PaMMOM IO XUMHUH 0053aTeTbHOM
(MHBapMaHTHOM) COCTABIAIONICH COACpIKaHUS Yy4eOHOTO mpeamera « XUMHUS»
0CTa€TCs BO3MOXKHOCTh BBIOOpA €0 Bap MAaTUBHOM COCTABJISIONICH, KOTOpas JOJKHA
OTP EAENSATHCSI B COOTBETCTBUM C HAIPaBJIEHUEM KOHKPETHOTO MpoQuiisi 00yUdeHusl.

B cootBerctBuM ¢ KkoHUenTyadbHbIMM ToJ0keHUAMU @DPI'OC COO o
Ha3HAYEHUH TMpPEIMETOB 0a30BOro H yriiyOJNEHHOTO YpOBHEH B CHCTEMeE
nuddep eHpoBanHOro 00ydYeHHS Ha YpOBHE CpeIHero oOIero ooOpa3oBaHUs
XUMUSI Ha YpOBHE YyriIyONEHHOTO U3y4YEHHUS HaMpaBleH Ha pealu3aluio
P €EMCTBEHHOCTH C TIOCTEAYIOIIUM ATAroM MOJIYUYEHHUSI XUMUYECKOTO 00pa30BaHus
B paMKax W3Y4YEHHUs CIEIUATbHBIX €CTECTBEHHO-HAYYHbIX U XHUMHUYECKUX
JTUCIWIUIAH B By3aX M OpTaHU3AIUSAX CPEIHEro mp odeccuoHanibHOr0 00pa30BaHusL
B 37101 cBSI3M M3y4deHHE TTpeaMeTa « XUMUsD» Op HEHTHP OBAHO P EMMYLIECTBEHHO Ha
pacmupeHre ¥ YriayOJIeHHEe TEOPETHUYEeCKOW ¥ TNPAKTUYECKOW IOJATOTOBKHU
o0yuaronuxcsi, BbIOpaBIIKUX ONpeAeNEHHbI Npoduib 00yUYeHHus, B TOM YHUCIE C
NEPCIEKTUBOW  TMOCIEAYIOMIEr0  IMOJYyYeHHs] XHUMHYECKOro 00pa3oBaHUS B
opraHuzauusix npodeccuoHadbHoro oOpa3oBanusa. Hapsany c stum, B cBeTe
tpedoBanuit PI'OC COO k mIaHUPyEeMbIM pe3yJIbTaTaM OCBOCHUS (eaep abHOU
00pa3oBaTeIbLHOM P OTPaMMBI Cp AHETO 00111eTr0 00pa30BaHus U3yUEHHUE TP eMETa
«XUMHUS» OPHUEHTUPOBAHO TAKXKE HA pEIIeHUE 3a/1ady BOCIUTAHUS U COLUATBLHOTO
pa3BuTus oOyyammuxcs, Ha (QOpMHUpPOBaHHE Yy HHUX OOIIEHMHTEIIEKTyallbHbBIX



YMEHHUI, YMEHUN palMOHaIM3alUd Y4eOHOro TpyJa M OOOOHIEHHBIX CIIOCOOOB
JEeSITETbHOCTH, UMEIOIINX MEXIUCIUILIMHAD HBIM, HAAMpeEIMETHBIN XapaKTep.

CocTraBndiomMUMH NpenMera «XHUMHUS» Ha YpOBHE YIriIyOJIEHHOTO W3y4YeHUs
SBIAIOTCS yrayOnéHHeie Kypchl — «Opranmdeckas xwmmuss» U «OOmas u
HeopraHudeckass xumusi». [Ipu onpenenennu noaxo/10B K 0T00PY U CTPYKTypHOMU
OpTraHU3alUMu COJAEp KaHUS 3TUX KypCOB B MpOrpamMme MO XUMHUH 32 OCHOBY
np uHATkI nosoxenuss PI'OC COO o pazanuusax 6a30BOro u yriay0oiaEHHOro yp OBHEH
U3YyUYEHUs MpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuueckas xumusi» u «OOmas u
HEOpTaHUYECKasi XHUMHs» COCTaBIsSE€T COBOKYIMHOCTh TPEAMETHBIX 3HAHUU W
YMEHUH, OTHOCSAIIMXCA K 0a30BOMY YPOBHIO M3yYEHHUS IpeaMmera. JTa CHUCTeMa
3HAHMHA TOJy4daeT OMNpeNelnéHHOE TEeOpPETUUECKOe OMOJHEHHE, IO03BOJISIONIEe
OCO3HAHHO OCBOMTH CYILIECTBEHHO OOJIbIINN 00BEM (PaKTOJIOTHYECKOTO MaTepHaa.
Tak, Ha yrayO0aéHHOM YpOBHE HM3y4YeHHs TNpeaMera obOecredyeHa BO3MOKHOCTH
3HAYUTENBHOTO YBENUYCHUSI 00bEMA 3HAHNN O XUMUUECKUX AIIEMEHTaX M CBOMCTBAaX
UX COCIMHEHUH Ha OCHOBE PACIIWpPEHUS U YTIyOJIeHHs P eCTaBICHUI O CTPp OCHUHU
BEIIECTBA, XWUMHUYECKON CBSI3M W 3aKOHOMEPHOCTAX TPOTEKAHUS P eaKIuil,
paccMaTpUBAaEMBIX C TOYKM 3PEHUS XMUMHYECKOW KUHETUKA H TEpMOJMHAMUKU.
N3ydyeHne nepuoanyeckoro 3akoHa W llepuoanyueckor CHUCTEMBI XHUMUYECKHX
3JIEMEHTOB 0a3UpyeTCsl HA COBP EMEHHBIX KBAHTOBOMEXAHUUECKUX TP €ACTABICHUAX
O CTpOeHMH aTtoMa. XHUMHYEcKas CBsSI3b OOBACHAETCS C TOYKH 3pEHUus
HHEPTETUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pyILIEHUH, & TAKXKE C TOUKH
3peHHUs MeXaHW3MOB e oOpa3oBaHus. M3ydeHue THMOB peaKIUil TOMOJHICTCS
(GopMUpOBaHMEM TpeACTaBICHUH 00 DIEKTPOXUMMYECKMX  IpoLeccax H
3JIEKTP OJIM3€ PACIUIaBOB U PACTBOP OB BEIlIECTB. B Kypce opraHMyecKoil XuMuu npu
pPaccMOTPEHUH PEAKLUUOHHOM CIOCOOHOCTH COEAMHEHMH ynensercs ocoloe
BHUMaHHE BOIPOCaM 00 3JeKTpOHHbIX 3(dexTax, 0 B3aMMHOM BIMSAHUU aTOMOB B
MOJIEKyJIaX U MEXaHU3MaX P eaKIHid.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJIepKaHHUE KyPCOB XUMHUH YTy O0IEHHOTO
YPOBHS H3y4EHUS JJIsl KIIACCOB OTp eAeIEHHOT0 Np o¢uiis (r1aBHBIM 00pa30M Ha UX
CTPYKTYpYy M XapakTep AOMNOJHEHHM K OOIed cucTeMe MpeAMETHBIX 3HaHMIl)
OKa3bIBAIOT BIMSHUE CMEXHBIE TMpeAMeThl. Tak, Hampumep, B COJIEpIKAHUU
npeaMera JJisl KJIacCoB XMMUKO-(DU3NUecKOro npoduis 00Jiblioe 3HaYeHHe OyayT
UMETh JIEMEHTHI y4eOHOTO MaTepuasia o oomieir xumun. [Ipu n3ydennu mnpeamera
B JaHHOM cJydae akUeHT OyJeT clelaH Ha OOIIHOCTh METOJIOB IIO3HaHMS,
OOIIIHOCTh 3aKOHOB U TEOPUN B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsl TEOP Ul
(MoJneKyJIsipHas TeOp s B PU3UKE), 3aKOHBI COXPAHEHUS MACChl M SHEPTHUH, 3aKOHBI
TEp MOJIMHAMUKH, 3JIEKTPOJIN3a, NP EICTABIEHUS O CTPOCHUHU BEUIECTB U IPYTOE.



B TO Xe Bpems B COAEpKAaHMM TMpeAMETa [JJs KJIAaCCOB XMMUKO -
ouosiornueckoro npoduius OONbIIUN YAENbHBIM BeC OyJeT MMETh OpTraHUYecKas
xumus. B 3ToM ciydae npenocraBisercss BO3MOKHOCTb 115l 00Jiee 00CTOATENBHOTO
pPaccMOTpP CHUS XUMHUYECKOW OpTaHU3allMy KJIETKH KaK OMOJIOTHYECKON CHCTEMBI, B
COCTaB KOTOPOHM BXOJAT, K NPHUMEPY, TaKHE€ CTPYKTYpHbIE KOMIIOHEHTBI, Kak
JAUNUABL, OCTKH, YIIEBOAbl, HyKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu aToM 3HaHuA 0
COCTaBE€ M CBOMCTBAX IPEJICTABUTEIEH OCHOBHBIX KJIACCOB OPTAHUYECKUX BEIIECTB
CIIy>KaT OCHOBOM ISl M3y4EeHHUS CYUIHOCTU MpOIleccoB (OTOCHHTE3a, IbIXAHUS,
MUIIEBAp CHUS.

B mmane ¢opMupoBaHUsS OCHOB Hay4dyHOTO MHPOBO33PEHHUS, OCBOCHUS
0011IeHayYHbIX METOJI0B MO3HAHUS U OIbITA P aKTHYECKOTO MPHUMEHEHHs] HAYUHBIX
3HAHUN H3ydeHue mnpenmera «XUMUS» HA YIIyOJIEHHOM YpOBHE OCHOBAHO Ha
MEXKIIPEIMETHBIX CBSI3SAX C YYEOHBIMU TpeAMEeTaMH, BXOASIIUMU B COCTaB
npeaMeTHbiX obnacreil «EcTecTBeHHO-HAayuHbIE NpeaMeThl», «MaTtemaTuka Hu
uHpopMaTuka» u «Pycckuil S3bIK U TUTEpaTypay.

HEJN U3YUYHEHUSA YYEBHOI'O IIPEJMETA «XUMMUS»

[Ipu u3yuennn yueOHOro npeamMera « XUMHs» Ha yri1yOJIEHHOM yp OBHE TAKXKeE,
KaK Ha ypOBHE OCHOBHOTO U CpeaHero oomiero oopa3opanus (Ha 6a30BOM ypPOBHE),
3ajjauell MepBOCTENEHHONW 3HAYMMOCTH sBIsieTcss (OPMHpPOBAHHE OCHOB HAYKHU
XUMUHU Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOH AeITeIbHOCTH
YEJI0BEKA U OJHOTO U3 KOMIIOHEHTOB MHP OBOW KyJIbTYpHbI. Pemmenne 3ton 3agaumn Ha
yriyOJnE€HHOM YpOBHE H3yUEHHsI MpeaMera NpeAroJiaraer peaju3aluio TaKuxX
1eneu, Kak:

e (QopMuUpOBaHME TMpPEACTaBICHUI: O MaTepHaIbHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSIX M MMO3HABAEMOCTH SIBJIEHHM MPUPOJIbI, O MECTE XUMUU B
CHUCTEME €CTEeCTBEHHbIX Hayk W e€ Beayuiel poiau B oOecrieueHUu
YCTOMYMBOTO  Pa3BUTHUA  4YEJIOBEUECTBA: B  pEIICHUH  MpooOsieM
HKOJIOTUYECKOM, PHEPTETUYECKON W MHINEBOW O€30TMaCHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3JaHUH HOBBIX MAaTEpHAIOB, HOBBIX UCTOYHUKOB 3HEPTHH, B
obOecrieueHnr parMoOHAIbHOTO TMPHPOAO0TONb30BaHus, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSA U OOIIEH KyJIbTyphl YEIOBEKA, a TAKXKE SKOJIOTHYECKHU
000CHOBAaHHOI'O OTHOUIEHHSI K CBOEMY 3JI0POBBIO U IPHUP OJHOU Cpene;

e OCBOCHHME CHUCTEMbl 3HAHWW, JEXKAalMX B OCHOBE XHMHUYECKOM
COCTaBJISIFOIIEH €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa: (PyHIaMEHTaIbHbBIX
MOHATHANW, 3aKOHOB W TEOPUM XUMHH, COBPEMEHHBIX MPEACTABIECHUNA O
CTPOCHMM BELIECTBA HA pAa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJSIpHOM,  HAJIMOJIEKYJSIDHOM, O  TEpMOJMHAMUYECKUX U
KHUHETUYECKUX 3aKOHOMEPHOCTSAX IMPOTEKaHUS XUMHUYECKUX peaKiuil, o



XUMUYECKOM PaBHOBECHH, PACTBOPaX U JUCIIEPCHBIX CHCTEMaxX, 00 oOmux
HAYYHBIX TP MHIMIIAX XUMAYECKOTO TP OU3BOJICTBA;

e (¢dopmupoBaHue y 00y4JaroImuxcs OCO3HAHHOTO MOHUMAHHU S
BOCTpEOOBAaHHOCTH CHUCTEMHBIX XWMWYECKHMX 3HAHUU IS OOBSICHEHUS
KJIIOUEBBIX HJEH U MNpoOJieM COBpEMEHHOW XHMUH, I OOBSCHEHHS U
[P OTHO3UPOBAHUS SIBJICHHUM, MMEIOUIUX €CTECTBEHHO-HAaYUYHYI0 MPUPOY;
IPaMOTHOTO pelIeHHs p00eM, CBA3aHHBIX C XUMHUEH, P OTHO3UP OBAHUS,
aHaJM3a U OIIEHKH C MO3ULUN AKOJIOTHYECKON 0€30MacHOCTU MOCIECTBUM
OBITOBOM W MPOU3BOJCTBEHHOW JESATEIBHOCTH 4YEIOBEKa, CBSI3aHHOU C
XUMUYECKUM TP OU3BOJICTBOM, UCHOJIb30BAHUEM U IEP epabOTKOM BEIIECTB

e yriyOJieHHue Tp eACTaBICHUI O HAYUHBIX METO/IaX MO3HAHUS, HEOOXOJUMBIX
JUIs. TIpUOOpeTeHHsl yMEHHW OPHEHTUPOBAThCSI B MHUPE BEIIECTB U
OOBSICHEHUS XMMHUYECKUX SIBJICHUN, HUMEIONIMX MECTO B MPHPOJE, B
NP aKTUYECKOU AEATEIbHOCTU Y MOBCEAHEBHOW >KU3HMU.

B mnane peanuzamuu mepBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIONIUX
GYHKIMNA 1ETOCTHOM CHUCTEMBI CpEIHEro oO0IIero oopa3oBaHMs MPU HU3YUECHUU
npeamMera «XUMHS» Ha  yIIYOJIEHHOM ypOBHE O0COOYH  aKTyaJlbHOCTb
npUOOPETAlOT TaKKe MU | 3a/1a9H, KaK:

e BoOCNUTaHUE YOEXKAEHHOCTM B IO3HABAEMOCTH SIBJIECHUN MPUPOIBL,
YBa)XKEHUS K TMpoLlecCy TBOpYECTBA B 00JaCTM TEOPETHUYECKUX U
NPUKIAJAHBIX UCCIEAOBAHUNM B XUMHH, (OPMHUpPOBAHHUE MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;

e Ppa3BUTHE MOTHBAIMU K OOYYEHUI0O M TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIUTAHHIO HA  OCHOBE  YCBOCHHS
00111e4eIOBEUECKUX IEHHOCTEIH;

e pAa3BUTHUE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX
cocoOHocTel  oOyuaromuxcs, (GOpMHUpPOBaHHE Yy HHUX CO3HATEIBHOTO
OTHOIIEHHUsI K CaMOOOpa30BaHHMIO M HEMPEpPBIBHOMY OOpa30BaHHUIO Kak
YCIIOBHUIO YCHEIHON TpodeccHoHanbHOM U OOIIECTBEHHON JesTebHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JOPOBBIO U TMOTPEOHOCTH B
310pOBOM 00pa3e KU3HU;

e (QopMUpOBaHUE yMEHHWI W HABBIKOB Pa3yMHOTO IPUPOI0TOJIH30BaAHUS,
Pa3BUTHE YKOJIOTHUECKON KyJIbTYPHI, MPHUOOPETEHUE OIbITa OOIIECTBEHHO -
MOJIE3HOW AKOJIOTUYECKON AEATETbHOCTH.

MECTO YYEBHOI'O IPEIMETA «XUMHWSA» B YYHEBHOM IIVIAHE

OO6miee 9UCIIO YacoB, MPEIyCMOTPCHHBIX JIJIT U3YUCHUS XUMHUHM Ha yTIIyOJeHHOM
ypOBHE cpenHero oomiero oopasoBanus, coctasiser 204 yacos: B 10 knacce — 102
yaca (3 gaca B Hezento), B 11 kitacce — 102 yaca (3 yaca B HeZENO).
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COIEPXKXAHUE OBYUYEHUA

10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne OCHOBBI OPraHMYeCKON XUMHH.

[IpenmMer u 3HaUEeHUE OPTraHUYECKON XUMHH, TP €ACTaBICHUE O MHOTOOOpa3nuu
OpPTaHUYECKUX COETUHEHUHN.

DNEeKTpOHHOE CTpOEHHE aToma YrJepoJa: OCHOBHOE U BO30YXIEHHOE
COCTOAHMS. BajeHTHbIE BO3MOYKHOCTM aTOMa yriepojaa. XUMU4ecKas CBA3b B
OpTaHWYECKUX COEAMHEHUSAX. THuIlbl TMOpUIM3alMK ATOMHBIX OpOuTael yriepoaa.
Mexanu3mbpl 00pa3oBaHMs KOBAJICHTHOM CBSI3M (OOMEHHBIH ¥ JOHOPHO-
akuenTopHeli). Tumel mepekpbIBaHMSA aTOMHBIX OpOuTanel, G- U T-CBA3M.
Onunapnasi, [BoWHasE U TpoHHas cBsi3b. CrocoObl pa3pbiBa CBsA3EH B MOJIEKYJax
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opranudeckux BemiectB. l[loHsitTue o cBOOOAHOM paaukaie, Hykieoduiae u
aneKkTp oduie.

Teopust cTpoeHuss opraHuueckux coeauHeHui A.M. bymiepoBa wu
COBpEMEHHbIE MPEACTABICHUS O CTPYKType MOJIEKYJl. 3HAUEHUE TEOPHUH CTPOECHUs
OpraHWYEeCKMX CcoelUHEeHUH. MoJekynsipHble U  CTPYKTypHble (OpMYJIbL
CtpykTypHble (OpMYyJIBI pa3IMYHbIX BHUAOB: pa3BEPHYyTasi, COKpauléHHAs,
ckenerHasd. M3omepus. Bunbl u3omepuu: CTpyKTypHasi, NpPOCTPaHCTBEHHAS.
D1eKkTp OHHbIE YPPEKTh B MOJIEKYJIaX OPTaHUYECKUX COCAUHEHUN (MHIYKTUBHBIN U
Me30Mep HbIN 3(PPEKThI).

[IpencraBnenue o kinaccubukanud opraHuyeckux BemiectB. [lonatue o
dbyHkimonansHo# rpynme. ['omonorus. ['omonoruyeckue psiabl. CucteMaTuyeckast
HOMeHKIIaTypa oprannudeckux coeauHenudd (IUPAC) u TpuBuanbHble Ha3BaHUS
OT/ENIbHBIX TP €ICTABUTEIEH.

OcobenHoctn W KiIaccu(UKAIMsS OPTaHUYECKUX peakiui. OKUCIUTEIBHO -
BOCCTAHOBUTEIbHBIC PEAKIIMHA B OPTAHUYECKOW XUMUM.

OKCHepUMEHTaJIbHBIE METOAbl M3YYCHUS BEIIECTB M WX TpEBpPalICHUN:



nojuMepusanuu 1 okucienus. [Ipasuino MapkoBHukoBa. KauecTBeHHbIE peakiuu
Ha JIBOIHYIO CBs3b. COCOOBI MOJYUYEHHS U NP UMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukamus ankagueHOB (COMpsHKEHHBIE, W30JIMP OBaHHBIE,
Kymyauposannvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XMMUYECKUX CBOMCTB
CONP SKEHHBIX TUEHOB, 1,2-u 1,4-npucoenunenue. [lonumepuzanust Conp IKEHHBIX
nueHoB. CriocoObl MOJyYeHUs] U P UMEHEHUE aJIKaJUCHOB.

Ankunbl. ['oMonoruueckuii psi aakuHOB, oOmasi GpopMyia, HOMEHKIATypa U
U30MEpHUA. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKHUHOB, SP-
rudbpuau3aIys aTOMHBIX opOuTaneil yriepoaa. Ouznueckue CBOICTBA aJKHMHOB.
XHUMHUYECKHE CBOMCTBA: PEAKUMU NP UCOCAUHEHUS, TUMEP U3aLUU U TP UMEP U3alluH,
okucieHusi. KucinoTHele CBOWCTBAa aJKMHOB, UMEIOUIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTtBeHHbie peakiuu Ha TPOWHYIO CBsi3b. CIIOCOOBI MOTYyYEHHSI U TP UMEHEHUE
AJIKUHOB.

ApomMaThueckue yrieBoJaopoAsl (apeHsl). ['oMojoruyeckuil psifi apeHoB,
o6mras Gpopmysa, HOMEHKIATypa U U30MepHsl. DIICKTPOHHOE U MPOCTPAHCTBEHHO €
CTpOEHUE MOJIeKYJIbl OeH3oia. DU3MuecKhe CBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa OEH30J1a M €ro TOMOJIOTOB: P €aKIMU 3aMeIIeHUsI B O€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM pajJiuKajie, peakiuu NPUCOCAUHEHUs, OKHUCIEHHE TOMOJIOTOB
oenzona. IlpencraBieHne 00 OpPHUEHTUPYIOMIEM JIEUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpHUMEpE aJKWIbHBIX paJuKalioB, KapOOKCHUIbHOMH,
TUAPOKCUIBHOM, aMHMHO- M HUTPOTPYNNbI, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMUYECKHX CBOUCTB ctupodiia. [lonumepuzamus ctupona. CrocoObl MoaydeHus U
NPUMEHEHUE apOMaTUYECKUX YIJIEBOJOP O/I0B.

[Ipuponansiii ra3. [lonytHsle HedTsHBIE Ta3bl. HepTh U €€ mpoucxoxxiaeHue.
Kamennslii yrons u npoaykrtsl ero nepepabotku. CriocoObl nepepadoTku HedTu:
NEpEeroHKa, KpeKUHT (TepMHUYECKUM, KaTalUTU4EeCKUii), pUGOPMHUHT, MUPOIU3.
[IpoayxTel iepepaboTku HeYTH, UX TP UMEHEHHUE B P OMBIIILIEHHOCTU U B OBITY .

['eHeTnyeckasi CBSI3b MEXAY Pa3IMYHBIMU KIIACCAMU YTIJIEBOJOP OJI0B.

DJIEKTPOHHOE CTPOEHUE TaJOTEHNPOU3BOIHBIX YTIIEBOJAOPOJ0B. Peaknuu
3aMEIEHUs TajiorTeéHa Ha TWAPOKCOTPYNIYy, HUTPOTPYNIy, IUAHOTPYMIY,
amuHorpynmny. JleiictBe Ha TrajlOTeHIPOU3BOJAHBIE BOJHOTO W CIHUPTOBOTO
pactBopa méEnoyn. B3amMoieiicTBUE AUTaIOTEHATKAHOB C MAarHMEM M IUHKOM.
[TonsaTue 0 METAJJIOOP FTAHUYECKUX COCIMHEHUSAX. Hcnonb3oBanue
rajJoOreHnpOu3BOJHBIX YTJE€BOJOPOJAOB B OBITYy, TEXHHKE M TIPU CHHTE3E
OpPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJbHbIE METOABl HM3YUYEHHs BEIIECTB M HUX MPEBPALICHUIL:
n3ydeHne (PU3NIECKUX CBOWCTB YTJIIEBOJOPOI0B (PAaCTBOPHUMOCTH), KaUeCTBEHHBIX
peaknuii yriIeBOJOPOJOB pa3IWYHBIX KIIacCOB (oOeciBeunBaHUE OpOMHOW WU
WOJHOM BOJIBI, pacTBOpa IMEpMaHraHaTa KaJius, B3aUMOJICWCTBHE AaLETWIEHA C



aMMHaudHbIM pacTBOopoM okcuzaa cepedpa(l)), xauecTBeHHOe OOHapyX eHHE
yIJiepo/ia U BOJOP 0J1a B OPTaHMYECKUX BELIECTBAX, MTOJTYUYEHNUE STUIIEHA U U3yUEHUE
ero CBOICTB, O3HakoMJeHHe c KosulekuusiMu «Hedtb» u «Yronp», ¢ odpasuamu
IUIacTMacc, KaydyyKOB W PE3WHBI, MOJEIHUPOBAHUE MOJIEKYJl YIJIE€BOAOPOJOB U
rajoreHIIp OU3BOJIHbIX YTIIEBOJOP OJ0B.

Kucaopojaconep:xamme opraHudeckKue coeIMHeHN .

[Ipenenvubie ogHOaTOMHBIE CHUPTH.. CTpoeHHE MOJIEKyJl (Ha MpHUMeEpe
MeTaHoJla H JTaHoja). ['oMmonmoruueckuéd psa, obmas dopmyna, HU30Mepus,
HOMEHKJIaTypa u  Kkiaccupukamms. Dusmyeckue  CcBOMCTBa  MpeneabHBIX
OJTHOATOMHBIX CIHUPTOB. BomopoaHble CBA3M MEXKIYy MOJEKyJIaMHU CIHUPTOB.
XUMHUYECKUE CBOMCTBA: pEaKIWMU 3aMEIIeHUs, JeruapaTaiud, OKHUCIEHHUS,
B3aUMOJICIICTBHE C  OpPTraHMYEeCKUMHU W  HEOPTAHUYECKMMHU  KHUCIOTaMHU.
KauectBeHnas peakiusi Ha OJTHOATOMHBIE CIUPTHI. [leiicTBUE 3TaHONA W METaHOJa
Ha opraHu3M uenoBeka. CrocoObl TMONMYyYeHHS W TNPUMEHEHUE OJTHOATOMHBIX
CIHUPTOB.

[Ipoctsie adupbl, HOMEHKIaTypa U u3oMepusi. OCOOCHHOCTH (PU3UUECKUX U
XAMHWYECKUX CBOMCTB.

MHOTOATOMHBIE CHHPTHl — JTWICHTJIMKOJIb W ThulepuH. Dusndeckue u
XUMUYECKHE CBOICTBA: pEaKIMU 3aMEIIEHHsI, B3aUMOJIEHCTBUE C OPTaHUYECKUMH U
HEOPTaHUYECKUMHU KHCIOTaMH, KaueCTBEHHAs! P EaKIMsi HA MHOTOATOMHBIE CIIUP Thl.
[IpencraBienue o0 MexaHU3Me peaKIuil HyKiIeopuIbHOTo 3amerieHus. JleiictBue Ha
opraHu3M uyenoBeka. CrocoObl MOTyYeHHs M TP UMEHEHHE MHOTOATOMHBIX CITIUPTOB.

®enon. CTpoeHHe MOJIEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYIIBI U
OoeHzonbHOTO snpa. Puznueckue cBoicTBa (eHosa. OCOOEHHOCTH XUMHUYECKUX
cBoiictB (enona. KauectBennole peakiuu Ha ¢deHos. TokcuuHocTh (eHona.
Cnoco6s1 monydenus u npumenenue enona. denondopmanbaeruanas cMoia.

KapOoHMIbHBIE COETUHEHNUS — aJIBJACTUIBI U KETOHBI. DJIEKTP OHHOE CTp OCHHE
Kap OOHWIBHOU TpyImIbl. ['oMoJIoTHYecKre pSabl adbJIerHI0B U KETOHOB, 0OIIas
dopmyna, uzomepuss U HOMeHKIatypa. Duznueckue CBOWCTBA albIETHIIOB U
KETOHOB. XMMHUYECKUE CBOWCTBA aJTbJIETHJIOB M KETOHOB: P EaKIUW TP UCOCTUHCHUS .
OxucrieHue anbJEru/ioB, KadyeCTBEHHbIE peakiuu Ha anbaeruabl. CrnocoObl
MOJIYYCHUS] ¥ P UMEHEHUE aJIbJACTHUIOB U KETOHOB.

OOHOOCHOBHBIE TpeelbHbIE KapOOHOBbIE KUCIOTh. OCOOEHHOCTH CTpOEHUs
MOJIEKYJI Kap OOHOBBIX KHCIOT. I30Mepus 1 HoMeHKIaTypa. Puznueckue CBOMCTBA
OJTHOOCHOBHBIX TpeAeNbHbIX KapOOHOBBIX KHCIOT. BomopoaHbie CBS3M MEXIy
MOJIEKyJIaMU KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOMCTBA: KMCIOTHBIE CBOICTBA,
peakuusi STepuPHUKALMU, pPEAKIUH C Y4acTHUEM YTJIEBOAOPOIHOTO paJuKaa.
OcoOeHHOCTH  CBOWCTB MYpaBbUHOM KUCIOTHL. [loHSATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIOT — CIIOXHBIX 3(pupax. MHorooOpasue kapOOHOBBIX KHUCIOT.



OcoOEeHHOCTH CBOMCTB HENpEAENIbHBIX U apOMATUYECKUX KapOOHOBBIX KHUCIOT,
JTUKap OOHOBBIX KUCIOT, THUAPOKCHUKApOOHOBBIX KUCIOT. [IpencraBurenn BBICHINX
KapOOHOBBIX KHCIOT: CT€apUHOBAas, MaJbMUTHHOBAs, OJICUHOBAs, JUHOJIEBAS,
JuHoNeHo8asi KUcnoThl. CocoObl MOJIyUYeHHs U TP UMEHEHHE Kap 00OHOBBIX KHUCIIOT.

Cnoxnbie 3¢upbl. 'oMonmoruyeckuii psn, odmas dopmyna, U3oMepus u
HOMeEHKJIaTypa. PU3NYECKHE W XUMHUYECKHE CBOMCTBA: THIPOJIM3 B KHUCIOU U
LIEITOYHOU CpEeJIE.

Kupsl. Ctpoenue, puzndeckne U XUMUYECKHUE CBOWCTBA YKUPOB: THAPOJIHU3 B
KUCION U 1meno4yHoit cpenae. OCOOEHHOCTH CBOMCTB >KMPOB, COJEPKAUIUX OCTATKH
HENp €AENbHBIX )KUPHBIX KACIOT. KUpPBI B IPUPOJIE.

Mbl1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT, X MOIOIIEE JICHCTBUE.

O6mias xapakrepucTuka yrieBonoB. Knaccudukanus yrieBoaoB (MOHO-, JU-
U Tojucaxapuibl). MoHOcaxapuabl: TIIOKo3a, (pyKro3a, ramakro3a, pudosa,
ne3okcuprbo3a. Ou3nueckre CBOICTBA W HaXOXIAEHUE B npupoje. PoTocUHTES.
XUMHYECKUE CBOMCTBA TJIFOKO3BI: PEAKLINU C YYACTHEM CHUPTOBBIX U aJIbJACTUAHON
IpYyII, COMPTOBOE M MOJOYHOKHUCIOE OpokeHue. [IpumeHeHue TriloKo3bl, €€
3HAUEHHUE B JKU3HEACATENIbHOCTH oOpraHu3ma. Jlucaxapuisl: caxapo3a, MaJibTo3a U
nakro3a. BoccraHaBinuBarolue M HEBOCCTAHABIMBAKOIINE Aucaxapuibl. ['maponus
nucaxapuaoB. Haxoxnenue B npupojae n npuMeHenue. [lomucaxapunasl: Kpaxmail,
IJIMKOreH W ueiutrono3a. CTpoeHue MaKpOMOJIEKYJ Kpaxmana, INIMKOTeHa |
LHEeIoo3bel.  PU3nMyeckrue CBOWCTBA Kpaxmajla M LEJUII0JI03bl. XUMHUYECKUE
CBOIMCTBAa Kpaxmalla: TUAPOJN3, KAUECTBEHHAs] peakuus C HOJOM. XHMHUYECKHE
CBOMCTBA LIEIUIIONO3bI: TUAPOIU3, NoJyueHue »GupoB 1ematono3bl. [lonarue o6
UCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).

OKCIepUMEHTaJbHbIE METOAbl HM3YUEHHs BEIIECTB M MX [pEBpallCHUIL:
PacTBOPUMOCTh Pa3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE 3TAHOJIA C HATP UEM,
OKHCJICHUE STWJIOBOrO COHpPTA B ajbJETH] HAa PACKaJEHHOW MEOHOM IpOBOJIOKE,
OKHCJIEHUE ATWIOBOTO CIUPTA AUXPOMATOM Kalus (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), KAYECTBEHHbIE PEAKUMUA HAa aJbJEruabl (C TUIAPOKCUAOM
nuammuHcep eopa(l) u ruapoxcuaom menu(ll)), peaxuus ruuiepuHa ¢ TUAP OKCUIOM
meau(ll), xumMuueckue CBOWMCTBA pacTBOpa YKCyCHOM KHUCIOTHI, B3aUMOJEUCTBUE
pacTtBopa ritoko3sl ¢ ruapokcugoM menu(ll), B3aumoerictBue kpaxmaiac HOA0M,
pelIeHHe SKCIEepUMEHTAIBHBIX 3a1ad no TemaM «CoupTel U (GEHOJIBDY,
«Kapo6oHoBbie kucnoThl. C0KHBIE dPUP bI».

A3oTcoaepxamiue OpraHuvdecKkue CoexuHeHm .

AMMHBI — OpTaHUYECKUE MPOU3BOJHBIE aMMHaka. Kinaccupukauus aMUHOB:
anudaTUyecKkue W apoMaTHYECKue; TMepBUYHbIC, BTOPUYHBIE U TPETUYHBIE.
Ctpoenue mouiekyl, oOmas ¢opmyia, U30Mepusi, HOMEHKIATypa U (U3HUecKue
cBoiicTBa. XUMHUUYECKOE CBOWCTBA alu(aTUYECKUX aMUHOB: OCHOBHBIE CBOICTBa,



AJIKWJIAP OBAHWE, B3aMMOJICMCTBUE TEPBUYHBIX AMHHOB C a30THUCTOM KHCIOTOM.
Conu aKuIaMMOHHUS.

AHWIVH — TIp€ICTAaBUTENIb aMUHOB ap OMaTH4ecKoro psaaa. CTpoeHue aHWINHA.
B3auMHOe BiIMsSHHME Tpynm aToMOB B MoJieKyjde aHwinHa. OcoOEHHOCTHU
XUMUYECKHX CBOWCTB aHWiIuHA. KauecTBeHHble peakuMu Ha aHWIUH. CHocoObl
NOJIy4YeHUS! M TpuMeHeHue anudaTtuyeckux amuHOB. [lonmydyeHue aHwiIMHA U3
HUTP 00€H301a.

AmuHokucnoTel. Homenknarypa u nzomepus. OTaenbHbIe NP EICTaBUTENH O
AMHHOKHUCIIOT:  TJHMLMH, ajaHuH. DuU3MYecKue  CBOICTBA  aMUHOKHUCIOT.
XUMHUYECKUE  CBOWCTBA  aMHHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYECKUX
COCIMHEHM, peaKius TMOJTUKOHACHCAlUM, OOpa3oBaHHe TMENTUIHOW CBS3MU.
buonornueckoe 3HaueHne aMMHOKUCIOT. CUHTE3 U TUAP OJIU3 MENTUAOB.

benku kak mnpuponHble nonauMmepbl. llepBuuHasi, BTOpUYHAs U TpETUUYHAS
CTpyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEIKOB: TUAPOIW3, JCHATYpaIus,
KaueCTBEHHBIC PEaKIMH Ha OCIIKH.

DKCIepUMEHTAJIbHBIE METOJbl HW3YUYEHMs] BEUIECTB W WX MpeEBpallCHUM:
pacTBOpeHHE OEIKOB B BOJE, JAeHATypalusi OEIKOB MPU HarpeBaHUM, LIBETHBIEC
peakuud Ha O€JIKHM, PEIICHHE HSKCIEpUMEHTAJbHBIX 3ajJad [0 TeMaM
«A3oTcoaepxanue OpraHuuecKue coeMHeHus» U «Pacrno3HaBaHUe Op raHUYeCc KX
COCIUHECHUNY .

BbicokoMoJieKyIsIpHbIe COEeUHEHUS.

OCHOBHbBIE TIOHATUS XHMHHM BBICOKOMOJEKYJISAPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJMMEpU3AIUH, CPEIHSAS MOJIEKYJISpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUN —
MOJIUMEP U3a1MS U MTOJIMKOH ICHCALIHS.

[TonumepHbpie Martepuanbl. IlnactMacchl (HOJMATUIIEH, TOJIMIIP OMUIIEH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJI, MOJUMETWIMETaKpUiaT, MOJUKapOOHATHI,
noJimdTWIeHTep eTanar). YTunuzauus u rnepepadboTka IiacTuka.

DJ1aCTOMEPBI: HATypadbHbIN KayuyK, CUHTETUYECKHU E Kay4yKu
(OyTaIMEeHOBBIM, XJIOP OIP €HOBBIM, U30TP EHOBBIN) U CUJIUKOHBI. Pe3una.

BosiokHa: HaTypanbHbI€ (XJIOMOK, IEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KalpOH M JIaBCaH).

[Tonumep b CHELHATBLHOTO Ha3HAYCHUS (TedmoH, KeBJap,
3JIEKTP OTIP OBOISIIIIUE TIOJIMMEP bI, OMOpa3jiaraeMbie IOJTUMEDP bl).

OKClepUMEHTaJ bHbIE METOJbl H3YUYEHHUS BEUIECTB M HUX IMpeBpalleHui:
03HAKOMJIEHHE C 00pa3lamMu NPpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAccC,
KaydyyKOB, peEIIEHHEe OKCIEpUMEHTAIbHBIX 3aJad mno Teme «Pacno3naBanue
IUIACTMACC U BOJIOKOHY.

Pacuérnnie 3agaumn.



Haxoxaerane MoJeKyJasapHON (OPMyJIbl OPTaHUYECKOTO COCIUHEHHUS T10
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIIIMX B €0 COCTAB, HAXOXKICHUE MOJIEKYJISIP HOU
bopMyJIBI OPTAHUYECKOTO COETUHEHUST 0 Macce (00bEMY) TP OLYKTOB CrOp aHHUsI, TIO
KOJMYECTBY BellecrBa (Macce, 00bEMY) MPOAYKTOB pPEAKIMH W/HIH HCXOJHBIX
BEIIECTB, YCTAHOBJIEHHE CTPYKTYpHOM (QOpMyJbl OPTraHHMYECKOrO BEUIECTBA Ha
OCHOBE €ro XMMHYECKUX CBOWCTB WM CHOCOOOB MOJy4YEHHs], OMpeeieHue 10U
BBIX0/1a P OJYKTa PEaKIUN OT TEOP ETUYECKU BO3MOMKHOTO.

MexImip eqMeTHbIE CBA3H.

Peanuzanys MeXIpeIMeTHbIX CBSI3€ MPU U3YUYEHUH OPTAaHUYECKOW XHMUU B
10 xmacce OCYIIECTBISETCS Yepe3 HCIOJb30BaHUE KaK OOIIUX eCTECTBEHHO -
HAyYHBIX TIOHSATHHA, TaK ¥ TOHSATHM, MPHUHATHIX B OTIACIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01mue ecTecTBEHHO-HAy4HbIC TMOHATHUS: SBIICHUWE, HAYUYHBIN (aKT, TUTIOTE3A,
TEOpUs, 3aKOH, aHaJN3, CHUHTE3, KilacCH(UKalus, HaOIIOACHHe, HW3MEpeHHE,
AKCIEP UMEHT, MOJEIb, MOJICTTUP OBaHUE.

®duzuka: wMaTepus, aToM, OJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKyJa,
SHEPTETUYECKUI YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSTHUE
BellecTBa, (U3MUECKUE BEIWYWHBI, CIUHUIBI H3MEPEHUS, CKOPOCTh, DHEPTHSI,
Mmacca.

buonorus: kierka, opraHu3M, OdKocucTema, Ouocdepa, MeTadoIU3M,
HACJICACTBEHHOCTh, ABTOTPO(MHBIA W TeTepOoTpO(HBIM THUN MUTAHUS, OpOKEHUE,
doTocuHTe3, ABIXaHWE, OEIKHU, YTIEBOIbI, >XHUPbI, HYKIEUHOBBIE KHUCIIOTHI,
dbep MEHTHI.

['eorpadusi: mosie3Hbie UCKOMAaeMble, TOILIUBO.

TexHonmorusi: mNHILEBbIE MPOAYKTHl, OCHOBBI PAalMOHAIBHOTO MHUTAHUS,
MOIOIIUE CPEJCTBA, MaTep UaIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckue O0CHOBBI XMMHH.

Atom. CocrtaB aTOMHBIX sAnep. XUMUYECKUN d1eMeHT. M3otomsl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBbIE UMCIA. DHEPIEeTUYECKUE YPOBHHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukanuss XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementhl). PacnpenerneHwe 93JEKTPOHOB 10  aTOMHBIM  Op OHTAJISIM.
DJIeKTp OHHbIE KOH(UTYpallud aTOMOB 3JIEMEHTOB I€pBOT0O—YETBEPTOTO MEPHUO/I0B
B OCHOBHOM U BO30YXAEHHOM COCTOSIHUM, B3JIEKTPOHHbIE KOH(UTYpalud HOHOB.
DJIEKTP OO TP ULATEIBHOCTb.

Ilepnonnueckuit 3akoH U llepuoanueckas cucremMa XUMHUYECKUX 3JIEMEHTOB
JI.. MenneneeBa. CBsi3p mepuoAUYECKOTO 3akoHa W llepunoanyeckoil CUCTEMBI



XAMHWYECKUX  DJIIEMEHTOB C COBPEMEHHOM TEOpHEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U 00pa3yeMbIX UMU
P OCTBIX M CJIOKHBIX BEILIECTB MO I'PYyNIaM U Iep HoJaM. 3HAUYCHHE MeP U0 TUIECKOT O
3akoHa [[.1. Menneneena.

Xumpueckasd CBA3b. Buabl XUMHMYECKOM CBA3M: KOBAJEHTHAas, WOHHAs,
MeTajndeckas. MexaHu3Mmbl 00pa30BaHHUS KOBAJEHTHOW CBSI3U: OOMEHHBIM U
JOHOPHO-aKLUENTOP HBIM. DHEPTHUA U JyIuHA CBsI3U. [[0JIIpHOCT, HANIP aBIIEHHOCTh U
HACBHIIIAEMOCTh KOBAJEHTHOW cBsi3u. KpartHele cBa3u. BogoponHas cBA3b.
MexMOoeKyIIsIp HblE B3aUMOICUCTBUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. C(CBSA3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX TEOMETPHUUYECKUM CTpOEHHUEM (HA MpPUMEpPE COCTUHEHU M
3JIEMEHTOB BTOPOTO MEPHUOAA).

[IpencraBiaeHue 0 KOMIUIEKCHBIX coequHeHUsiX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILUIEKCOOOpa3oBaTelib, JUTraHAbl. 3HAYEHHUE KOMIUIEKCHBIX COEIUHEHUU.
[ToHsTHE O KOOP AMHALIMOHHOW XUMHH.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIAPHOTO  CTpOEHUSA.  THIIbl
KpHUCTAJIIINYECKUX PeElIETOK (CTPYKTYp) U CBOKCTBA BEILECTB.

[Tonstue o nucnepcHeix cuctemax. McruHHble pacTtBopsl. [IpencraBienue o
KOJUTOMAHBIX pacTtBopax. CnocoObl BbIpaXKEHUST KOHLEHTpAUUUd pPacTBOPOB:
MaccoBasi J10JIsl BEIIECTBA B PAaCTBOpPE, MOJISIpHAs KOHUEHTpaus. Hacelennsie u
HEHACBIIIEHHBIE PaCTBOPBI, PACTBOP UMOCTh. Kpucrannoruaparsl.

Knaccudukanuss 1 HOMeHKIAaTypa HEOPTAaHMYECKUX BellecTB. TpHBHATbHBIC
HA3BAHUS OTHENBHBIX IIPEICTaBUTENEH HEOPTaHMYECKUX BEIIECTB.

Knaccudukanuss XuMHUUEeCKUX peaKiHuii B HEOPTAaHUYECKOW M OPTraHUYecKOM
XMMHU. 3aKOH COXPAHEHUS MaccChl BEIIECTB; 3aKOH COXPAHEHWS U IpEBpallCHUs
PHEPTUU NPU XUMHUECKUX peakiusax. TeroBbie 3(h(eKThl XUMUYECKUX P EaKIIHi.
TepMOXUMHUYECKHUE YpaBHEHUS.

CKOpOCTh XUMHUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (haKTOPOB.
['oMmorennsie u rereporeHHsie peakuuu. Katanus u kataiauzaTtopsl.

O6patumMbie U HeOOpaTUMbIE peakiuu. XUMHUIeckoe paBHoBecue. KoHcTaHTa
XAMHWYECKOTO paBHOBECHS. PDaKTOPHI, BIMUSIOMIME HA IOJOKEHUE XHUMHYECKOTO
paBHOBECHS: TEMIIEpATypa, NaBJICHUE U KOHIIEHTP AU BEIIECTB, YYAaCTBYIOIIUX B
peakuuu. [Ipunuun Jle Hlarense.

DnekTponutnyeckas auccouuanys. CuibHble U cinalble  AJIEKTP OJUTHI.
Crenenp puccommanuu. Cpena BOJIHBIX pacTBOPOB: KHUCIOTHAs, HEUTpajibHasd,
nienouHas. Bomopoausiit mokazatens (PH) pactBopa. ['maponus coineit. Peakimn
MOHHOTO 0OMEHa.

OKHCITUTENBHO-BOCCTAHOBUTENbHBI€ peakuun.  CreneHb OKHCIICHHUS .
Okucnurens © BOCCTaHOBUTENb. lIpomeccel OKHUCIEHUS U BOCCTAHOBIICHHS.



Bakueliiue OKUCIUTENM UM BOCCTAHOBUTENH. METOJ AJIEKTPOHHOrO OajaHca.
DJIEKTp 0JIU3 PACTBOPOB U PacCIUIaBOB BEIIECTB.

DKCIep UMEHTAJIbHBIE METOJbl HW3YUYEHMs] BEIIECTB W WX MpeBpalleHUM:
pas3ioXkeHHue TMEepOKCHUIa BOJOPOJAa B TMPUCYTCTBHUM KaTalu3aTopa, MOJEIH
KPUCTAJUTUYECKUX PEIIETOK, MTPOBEACHUE P eaKIMii HOHHOTO OOMeHa, OTp eeIcHe
Cpeabl pPacTBOPOB C TOMOIIBIO HHAWMKATOPOB, HM3YUYCHHE BIUSHHS Pa3IUYHBIX
(GhaKTOpOB Ha CKOPOCTh XHMHUYECKOW pPEaKIUd U TOJOXEHHE XHUMHYECKOTO
paBHOBECHS.

Heopranuueckass xumus.

[Tonoxxenue HemerannoB B [lepuoguueckoil cucteMe XMMUUECKUX 3JIEMEHTOB
JI.L. MenneneeBa m 0COOEHHOCTH CTPOCHHS HMX aTOMOB. DPHU3WYECKHE CBOWCTBA
HEMETAJIJIOB. AJIOTP OTIUS HEMETAJIIOB (Ha MpuUMep e KUCIopoaa, cepbl, hocdopa u
yriaepojaa).

Bonopon. [lonydenue, (usuveckne M XUMHUYECKHE CBOMCTBA: PEAKIUH C
METaJIJIAMHA M HEMETAJIJIaMH, BOCCTAHOBUTENbHBIE CBOUCTBA. | mapuabl. TorinBHbIE
3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, CHOCOOBI MOJNYy4YEHUs, (pU3MUeckue U
XAMHUYECKHE CBOMCTBA. ['amoreHoBoaopoabl. BaxkHeimume Kucaopoacoaepxamme
COCMHEHUs TrajioreHoB. JlabopaTopHbIe U MPOMBIIIIEHHBIE CHOCOOBI MOJYUYEHUS
rajoreHoB. [I[puMeHeHne rajgoreHoB U UX COCAUHEHUMN.

Kucnopon, o30H. JlabopaTopHble ¥ TIPOMBIILICHHBIE CIIOCOOBI MOJYYECHUS
kuciaopoaa. Ouznueckue W XUMHUYECKHE CBOWCTBA M TMPHUMEHEHHE KHUCIOpojaa U
030Ha. OKCUABI U TIEP OKCU/TBI.

Cepa. Haxoxnaenue B TpHUpOJE, CHOCOOBI TMOJy4YeHUs, (U3UYECKUE W
xumuueckue cBoiictBa. CepoBogopon, cyabduasl. Oxcun cepsi(1V), okcun
cepbi(VI). Cepuucras u cepHast KUCIOTHI U UX coti. OCOOEHHOCTH CBOMCTB CepHOM
KUCHOThl. [IprMeHeHune cepbl U €€ COeTUHEHUM.

A30T. Haxoxnenue B mnpupoje, crnocoObl TMONydeHus, (U3NUECKUE U
XMMHUYECKHE CBOWCTBA. AMMHUAK, HUTpuUIbl. OKCuabl a30Ta. A30THCTasi U a30THas
KHCIOTHI ¥ UX cojn. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpnMeHeHnune a3ora
U €ro COeIMHEHUI. A30THBIE yI00p €HUS.

®ochop. Haxoxnenue B mpupoje, CrocoObl MONydyeHus, (U3NUECKUE U
xumuueckue cBoictBa. Dochunpr u dochun. Oxcunbl ocdopa, dochopuas
kuciaota u e€ conu. IIpumenenue Qocdopa u ero coeaunHenuit. DocdopHbIe
yI00p eHHUS.

VYriepon, HaxoXiaeHWE B mpuponae. AJIOTpomHbe MOAUDUKAIUH.
dusnueckue ¢ XHUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX
yriepoaom. Okcua yriaepoaa(ll), oxcun yraepona(lV), yronbHas kucinora u eé
coJii. AKTUBHPOBAHHBIN yTOJb, afcopOuus. Dymnepensl, rpadeH, yriepoaHbie



HAHOTPYOKHU. [IpuMeHeHre NMPOCTHIX BEIIECTB, 0Opa30BaHHBIX YTIEPOJOM, U €ro
COEIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, cnocoObl MOJydeHus, (puanydeckue u
xumuueckue cpoiictBa. Oxcun kpemuus(lV), kpemHueBas KHCIOTa, CHUIUKATHI.
[IpumMenenne KkpemMHus U ero coenuHeHnid. CTeKII0, ero noJy4eHue, BUJIbl CTEKIIA.

[Tonoxenune MeraiuioB B Ilepnoanueckor CUCTEME XUMHUYECKHX 3JIEMEHTOB.
OcoOEHHOCTH CTpPOEHUSI DIIEKTPOHHBIX 000JI0YEeK aTOMOB MeTaioB. OOmiue
¢u3nueckue cBoiicTBa MeTajioB. [lpumeHeHue MeTannoB B OBITY M TEXHHUKE.
CruiaBbl METAJLIIOB.

DNeKTpOXUMUYECKUN  psiJ HampspbkeHU  MeraioB. OOmme  crnocoOsl
MOy YEHUS METaJJIOB: TUAP OMETAJLTYPT U, P OMETAJLTY P T U,
anektpomerainyprus. [lonarue o koppos3uu MeramnoB. CHocoObl 3alIUTBl OT
KOpPO3HUH.

O6mas xapakrepuctuka MmetauioB |A-rpynmer [lepuonuueckoit cuctembl
XUMUYECKHUX 3J1eMeHTOB. HaTpuil u kanuii: monydeHue, Gu3ndecKue U XUMUIECKHE
CBOMCTBA, MPHUMEHEHHE MPOCTHIX BEUIECTB M UX COCTUHEHUM.

O6mas xapakrepuctuka MetamioB |IA-rpynmnsl Ilepuoguueckoid cuctembl
XAMHUYECKUX JJIEMEHTOB. Maruuii u KajablMil: ToJydyeHue, (U3NYECKUe U
XAMHWYECKHE CBOMCTBA, NPHUMEHEHUE IIPOCTBIX BEUIECTB W HX COCIUHEHUI.
KéctrkocTh BOJIBI M CLIOCOOBI €€ yCTp aHEHHUS.

ANIOMUHMINA: TIOJTyueHue, (pu3ndeckrue U XMMHUYECKUEe CBOMCTBA, MpUMEHEHUE
OpOCTOr0 BeElIecTBAa M €ro CoeAuHeHUd. AMQOTEpHbIE CBONCTBA OKCHAA W
TUAPOKCUIA ATFOMUHUS, TUAP OKCOKOMITIEKCHI AJTFOMUHMUSL.

OO6miass xapakTepuCTUKa MeTa/uioB mnobOounblx mnoarpynn (B-rpymm)
[Tepuoanueckoil cUCTEMBbl XUMHUYECKHX 3JIEMEHTOB.

du3znueckrue U XMMHUYECKHE CBOWCTBA XpoMa M €ro coenruHeHui. OKCuabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel U auxpomatsl, UX
OKUCIUTENbHBIE cBOcTBa. [loslydueHne u mp UMEHEHHEe Xpoma.

du3znueckue W XUMUYECKHE CBOMCTBA MapraHiia M €ro COCAUHEHUU.
Baxueiimue coenunenus wmapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranart kanaus, ero OKUCIUTENbHBIE CBOMCTBA.

dusnueckre W XMMUYECKHUE CBOMCTBA Kene3a U ero coeauHeHuil. OKCUBI,
ruapoxcuasl u conu xenesa(ll) u xeneza(lll). [lonydenue u mpuMeHeHne xene3a u
ero CIUIaBOB.

PU3NYECKUE U XUMHUYECKAE CBOMCTBA MEIU U €€ coequHeHuu. llomyuyenune u
P UMEHEHUE MENU U €€ COCAUHECHUM.

[uuk: nonmydyeHwe, (QuU3WYECKHME M XHUMHUYECKHE CBOicTBa. AMdoTepHbIe
CBOICTBA OKCHJA W TMJAPOKCHIA IUHKA, TP OKCOKOMIUIEKCH IuHKa. [I[pruMeHneHnune
LIMHKAa ¥ €ro COCIUHECHUM.



DKCIep UMEHTAJIbHBIE METOJbl HW3YUYEHMs] BEIIECTB W WX MpeBpalleHUM:
u3ydeHre oO0pas3loB HEMETAJJIOB, TopeHue cepbl, Pocdopa, xeineza, MarHus B
KUCIIOpPOJIe, M3y4YeHHE KOJUJIeKIMH «MeTaninsl M CIUIaBbl», B3aUMOJCHCTBUE
HIETOYHBIX M IMIEJIOYHO3EMETbHBIX METAJIOB C BOJOUW (BO3MOXXHO HMCIOJIb30BAHUE
BUJIEOMATEpUAIOB), B3aUMOJCHUCTBUE LIMHKA M JKejle3a C pacTBOpaMu KUCIOT U
Hiesoyel, KauecTBEHHbIE PEaKIMU HAa HEOpTaHUUECKUE aHUOHbI, KATHOH BOJOPOJa
U KaTHOHBl METAJJIOB, B3aUMOJEHCTBHE THUIPOKCHIIOB AJIOMUHHMS M IUHKA C
pacTBOpaMM KHCIOT M LIENOYEH, PEIICHNUE SKCIEPUMEHTAIBHBIX 3aJad [0 TeMaM
«lanorens», «Cepa u e€ coenuHeHUs», «A30T U Gochop U UX COCAUHEHUS,
«Mertabl TIaBHBIX NOJATP yIID», «MeTasibl MOOOYHBIX TOATP YIID».

XHUMHUA U )KU3Hb.

Ponb xumMuu B oOecrieueHUN yCTOWYUBOTO pa3BUTHUs yenoBedecTBa. [loHsTHE
0 Hay4HBIX METOJIaX MO3HAHUS U METOJI0JIOTUU Hay4YHOTro ucciaenoBanusi. Hayuneie
NPUHLMIBl OPTaHU3AIUU XUMUYECKOTO Mpou3BoACTBa. [Ip oMbllITIEHHBIE CIOCOOBI
MOJTy4YEHHUs] BaXKHEHIIMX BEHIECTB (HA MpUMEpE MPOU3BOJCTBA aMMHaKa, CEpHOU
KHUCJIOThI, MeTaHoa). [IpoMmbliiieHHbIe CIOCOOBI MOTyYEHUsI METaII0B U CIUIaBOB.
XUMHUYECKOE 3arpsi3HEHUE OKP YKaIOUIEH Cpe/bl U ero MmociaeAcTBusi. Poiab XxumMuu B
00ecreuyeHrnn YHEPTETUYECKO 0€30MacHOCTH.

XuMusi W 3I0pOBbe 4enoBeka. JlekapcrBeHHble cpencrBa. Ilpasuna
UCMOJIb30BAaHMS JIEKap CTBEHHBIX IMpenapatoB. Posib XUMHUK B pa3BUTUU MEIULIMHBI.

XWUMHS TUIIH: OCHOBHBIE KOMIIOHEHTHI, MUIlleBble A00aBKHU. Ponb xumuu B
obOecreueHny TUIIEBON 0€30TaCHOCTH.

Kocmernueckue u mnap@romepHbie cpeactBa. boitoBas xumus. [Ipabuia
0€301acHOr0 UCIIOIb30BaHUS TP eMapaToB OLITOBOM XUMUU B MIOBCEHEBHOM JKU3HMU.

XUMHUSL B CTPOUTEIBCTBE: BAXKHEUILHUE CTPOUTEIbHbIE MaTepuajbl (LIEMEHT,
OCTOH).

XuMHS B CEIBCKOM X03siiicTBe. OpraHMyecKue U MUHEp aTbHbIE Y100 CHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KpAacKH, CTEKJIO, KepaMHKa.
Martepuansl 115 3nekTp oHukd. HanotexHosnoruu.

Pacuérnbie 3amaun.

Pacuérei: mMacchl BemectBa win 00bEéMa ra3oB MO W3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce WK 00bEMY OJTHOTO U3 YUACTBYIOIIMX B P E€AKIIMHU BEIIECTB, MACCHI
(00BpéMa, KoJIMUECTBA BEILIECTBA) P OJTYKTOB P €aKIMH, €CITU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OHO
M3 BEIIECTB JAHO B BHUIE pacrBopa C ONPEAECIEHHOM MAacCCOBOM HOJIEU
pacTBOp EHHOTO BEUIECTBA, MACCOBOU JOJIM U MOJISIPHOW KOHUEHTP alliX BEIIECTBA B
pacTBope, A0JIM BBIXOJA MPOJIYKTa peakluu OT TEOP €TUUECKHA BO3MOYKHOTO.

Mexrmip eqMeTHbIE CBA3M.



Peanu3zauuss  MeXNpeaIMETHBIX  CBSI3€M NMpW  M3ydyeHMH OOwmed u
HEOPTaHWYECKOM XUMHUU B 11 Kiacce OCYIIECTBISIETCS 4YEpE3 HUCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX TMOHITHH, TaK U MOHATUN, MPHUHATHIX B OTIACITBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO6uine ecTecTBEHHO-HAy4HbIE MOHATHUSA: SBJICHUWE, HaYUHbIM (AaKT, THIIOTE3A,
TEOpusl, 3aKOH, aHaJIN3, CHHTE3, Kiaccu(uKalus, NepUuoAUYHOCTh, HAONIIOIEHHUE,
U3MEP EHUE, IKCIIEPUMEHT, MOJENb, MOJIETIUP OBAHHUE.

dusuka: MaTtepus, MUKP OMHUP, MAaKp OMHUDP, ATOM, dJIEKTP OH, P OTOH, HEUTP OH,
VIOH, U30TOIIbI, PaJUOAKTUBHOCTb, MOJIEKYJIa, JHEPTCTUYECKUNA yPOBEHb, BELIECTBO,
Teno, oOBEM, arperaTHO€ COCTOSIHME BEILECTBA, HEAJbHBIM Ta3, (QU3MYEecKue
BEJIMYUHBI, €IUHULIBI U3MEPECHUsI, CKOPOCTh, JHEPTH, Macca.

buonorus: kinerka, opraHu3M, 3KkocucremMa, ouocdepa, MeradoJIn3M, Makpo - U
MUKD O3JIEMEHTBI, OENKH, XHUPBI, YIIEBOJAbI, HyKICHMHOBbIE KHUCIOTHI, (pepMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IIOTOK YHEPTUU B DKOCUCTEMAX.

['eorpacdusi: MuHEpasbl, TOPHbIE MOPOJBI, MOJE3HbIE UCKOMAEMBbIE, TOIUIMBO,
pecypchl.

TexHonorus: XMMHUUYECKass IIPOMBIIIIEHHOCTh, METAJUIYPTHs, CTPOUTEIbHbIE
MaTepuaibl, CEIbCKOXO3SIMCTBEHHOE IIPOU3BOJICTBO, MHUILEBAasl P OMBIIIIEHHOCTD,
dapmaneBTHUECKAS TP OMBILJIEHHOCTb, IIP OM3BOJICTBO KOCMETUYECKUX
IpernapaToB, NPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€PHAIOB, JSJIEKTPOHHASA
IIP OMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS HNPOI'PAMMBI 110
XUMHUN HA VYIJUYBJIEHHOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

B coOTBETCTBMM ¢ CHCTEMHO-AEATEIBHOCTHBIM MOAXOJAOM B CTPYKType
JIUYHOCTHBIX PE3YJbTATOB OCBOCHHUS MpEIMETa «XHMHUS» Ha YPOBHE CPEINHErO
obOmero o0Opa30BaHMsA BBIIEIEHBI CIEAYIOUIME COCTABISAIOIIME: OCO3HAHHME
00y4YalOIIMMUCS POCCUNWCKOM TpakJaHCKOM HWIEHTUYHOCTHU; TOTOBHOCTh K
CaMOpP a3BUTHIO, CAMOCTOATEIIBHOCTH M CaMOOIP €ACIEHUI0; HAJIMYUE MOTUBALMU K
00y4YEHHIO; TOTOBHOCTh M CHOCOOHOCTh OOyYaromuxcs pyKOBOJCTBOBATHCA
OPUHATBIMU B OOIIECTBE TMpaBWaMd ¢M HOPMaMHU T[IOBEICHUS; HAJIUYUE
[P aBOCO3HAHUS, SKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH
YKU3HEHHBIC IUIAHBI.

JImuHOCTHBIE pE3yabTaTBl OCBOECHHA NpeaMera «XHMHS»  OTpPaKaroT
cOpMHUPOBAHHOCTh OIBbITA [O3HABATEIBHONW W MPAKTUYECKON NIEATEeTbHOCTH
o0yuaronuxcs B mpolecce peanu3aniuu 00pa3oBaTeIbHOM 1eATeIbHOCTH.



JIndHOCTHBIE  pE3YJIbTaThl OCBOCHHSA TMpeaMera «XUMHUsS»  OTpakaroT
cOpMHUPOBAHHOCTh OIBITA IMO3HABATEILHONW W TNPAKTUYECKOW JIEATCITbHOCTH
00ydJarIuxcsi B MpoIecce peanu3anul 00pa30BaTeIbHON JACITENIHLHOCTH, B TOM
YHCJIe B YaCTH:

1) rpa:kIaHCKOr0 BOCIUTAHUA:

OCO3HaHUS 00YYAIOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX TpaB M 00s3aHHOCTEH,
YBaKCHHSI K 3aKOHY U TIPaBOIOP AIKY;

MPEICTaBICHUS] O COIMAIBHBIX HOpMaxX M TMpaBWiIaX MEKINYHOCTHBIX
OTHOIICHHUHA B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOUM TBOPUYECKOU ACSITEIBHOCTH MPH CO3TaHUU YIECOHBIX
IIP OCKTOB, PEIICHNH yUeOHBIX U TTO3HABATENbHBIX 3a/a4, BHITOJTHEHUN XUMHUECKHX
IKCIIEP IMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPHUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY H
apTYMEHTHI JIp yTUX MPHU aHAIU3E pa3JIUYHbIX BUJIOB YUCOHOM JIEITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY M HAyYHOMY HACIICIUIO
OTEUECTBEHHOM XHMMUHU;

YBa)XKEHUSI K TIPOIECCYy TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUIECKOTO
NPWIOXKEHUS XHMHH, OCO3HAaHHS TOTO, YTO JaHHBIE HAyKU €CTh pe3yJbTaT
JUTATENIBHBIX ~ HAOJIONCHUM, KpPOMOTIMBBIX  DKCIEPUMEHTAJbHBIX  ITOUCKOB,
MOCTOSTHHOTO TpYy/Ja YUEHBIX U P AKTHKOB;

WHTEpeca 1 MO3HABATEIbHBIX MOTUBOB B TIOJIYYEHHUH M MOCTIEAYIONIEM aHATU3e
uHGOpMAIIUU O TIEP €IOBBIX JOCTH)KCHUSIX COBPEMEHHOW OTEUECTBEHHOW XHWMHM,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHMS, STUHYECKOTO IMOBE/ICHNUS,

CIOCOOHOCTH OILIGHWBAaTh CUTYyallud, CBSA3aHHBIC C XMMHYECKUMH SIBICHHUSIMHU,
¥ NIPUHUMATh OCO3HAHHBIE peIIeHUS, OPHEHTHUPYICh Ha MOpPabHO-HPaBCTBEHHBIE
HOPMBI M [ICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEACHHE W TOCTYIIKHM CBOUX TOBapHIIEH ¢
MO3UIIMKA HPABCTBEHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS TMOCIIEICTBUM
MOCTYTIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBbS:

MOHUMAHMSI LEHHOCTeW 3J0pOBOro M 0Oe3omacHOro oOpasza IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (HU3UYECKOMY H
MICUXUYECKOMY 3710pP OBBIO;

coOnmrofeHuss TpaBwi O€30MacHOro oOpallleHus ¢ BelecTBaMu B OBITY,
MMOBCEHEBHOW KW3HU, B TPYIOBOU AEATEIILHOCTH;

MOHUMAHMS IEHHOCTH TIPaBUJI HMHAWBUIAYAJbHOTO W  KOJJIEKTHBHOTO
0€30MMacHOTO MOBEICHUS B CUTYAllMsAX, YTI'P OXKAIOIIUX 3J0P OBBIO M KU3HU JTIOJICH;



OCO3HAHUS TOCIEACTBUNA W HEMPUSITHS BPEIHBIX MPUBBIUCK (YIOTpeEOJICHUS
AJIKOTOJIsI, HAP KOTHKOB, Ky CHU);

5) Tpy10BOr0 BOCIIMTAHUSI:

KOMMYHUKATHBHOW  KOMIICTEHTHOCTH B y4eOHO-HCCIEIOBATEIILCKO M
JeSTeNIbHOCTH,  OOILIECTBEHHO  IIOJIE3HOM, TBOpPUYECKOM M  ApPYyrux BHIAX
NesITeNIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUU MPaKTUUYECKUX 3aj]ad
COLIMAJIbHOM HaIpaBJIEHHOCTH (B paMKaX CBOETrO Kiacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY HM3YYEeHHIO MpoQeccHil pa3anyHOro poja, B TOM
YHUCIie HA OCHOBE MPUMEHEHHSI TP €AMETHBIX 3HAHUHN 110 XUMUHU;

YBaXKEHUS K TPYHY, JIOJSAM TPY/Aa U pe3yJbTaTaM TPYyAOBOH NEATETbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaJbHOW TpPaeKTOpHH
oOpazoBaHms, Oyaymied mnpodecchn W pealu3anui COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C y4YETOM JIMYHOCTHBIX MHTEPECOB, CIMOCOOHOCTEH K XWMUU, HHTEPECOB H
noTp edHOCTEN 00111eCcTBA;

6) ’3K0JIOrM4ecKOro BOCIMUTAHUSA:

DKOJIOTHMYECKU IIEJIECO00Pa3HOTO OTHOIMICHUS K MPHUPOJE KaK HCTOYHHUKY
CYLIECTBOBAHHMS KU3HU Ha 3EMIIC;

NOHUMAaHUS TJIO0AJBbHOTO XapaKTepa SKOJOTHMYECKUX NpoOieM, BIUSHUA
HSKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOM CpeJlbl;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJB30BAHUA JOCTIKEHHMM XHUMUU IS
pellIeHus: BOIPOCOB PAIMOHAIBLHOTO MPHP 0A0TOIb30BAHMUS;

AKTUBHOTO HENPUATUA  JCUCTBUH, MNPHUHOCAIIMX BpPEI  OKPYKAKOUIEH
OPUPOJHOU cpelle, YMEHHUS MPOTHO3UPOBATh HEOIATOMPHUSATHBIE IKOJIOTUYECKUE
MOCIEACTBUSI TP €IIP MHUMAEMbIX JEHCTBHI U NP eJ0TBpalliaTh UX;

HAJUYUS PA3BUTOTO SKOJOTUUECKOT'O0 MBIILIEHUS, SKOJIOTHUECKON KYJIbTYPHI,
OTIbITa NeSITEeNbHOCTU AKOJIOTHYECKOM HAIp aBJIEHHOCTH, yMEHHU S
PYKOBOJICTBOBAThCS MMHU B IO3HABATEIHHON, KOMMYHHKATUBHOW M COIMATBLHOU
NpaKTUKEe, CIOCOOHOCTM ¥ YMEHHUS AKTHBHO TIPOTHBOCTOSTH  HJICOJIOTHH
xemodobuw;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:

MUP OBO33P €HUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOILIECTBEHHON TP aKTHKH;

NMOHUMAHUS crnenuPuKy XWMHA KaK HayKd, OCO3HaHUsA e poiu B
GbopMUpOBaHUU PAIMOHAIBHOTO HAYyYHOTO MBIIIJIEHUS, CO3JAaHUU LIETOCTHOTO
IpeACTaBiIeHUS 00 OKPY’KaloIleM MHpE KaK O €IMHCTBE MPUPOJbI U YelOBEKa, B
NO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH U pEelEeHUH NpoOiIeM CcoXpaHeHus
P UPOJIHOTO paBHOBECHUS,



yOeXIEHHOCTH B  0COOOM 3HAYMMOCTM XUMHUM JJISI  COBPEMEHHOU
IUBWIN3AIMH: B €€ T'YMaHUCTUYECKON HAINpaBJI€HHOCTU W BaKHOM P OJIU B CO3/IaHUU
HOBOM 0a3pl MaTepuajbHOW KYJbTYpPhl, B pEIIEHUU TJI0OAIbHBIX MpoOIeM
YCTOWYMBOT'O Pa3BUTHUS YEIOBEUECTBA — CHIPbHEBOM, SHEPTEeTUUECKOM, MUILEBOU U
9KOJIOTMYECKON 0€30I1aCHOCTH, B Pa3BUTHUM MEIULMHBI, OOECIEYEHUH YCIOBUIl
YCIIEHIHOTO TPYyJAa M 3KOJIOTHUYECKH KOM(POPTHOM KU3HH KaXKA0T0 YieHa 00I1ecTBa;

€CTECTBEHHO-HAyYHOW TIPAMOTHOCTU: IIOHMMAHHUS CYLIHOCTM METOJ0B
NO3HAHUS, UCMOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCHOJIb30BaTh
HoJly4aeMble 3HaHUS JUJIS aHaIu3a U OOBSICHEHHs SIBJIEHMH OKp Y’ KaloIIero Mupa u
P OUCXOASIINX B HEM U3MEHEHUH, yMEeHHUs JienaTb 0OOCHOBAHHbIE 3aKIIOYEHHs Ha
OCHOBE HaYUHBIX ()aKTOB M UMEIOIINXCS TAHHBIX C LIENbIO MOJIYYEHUs TOCTOBEP HBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO ~HCIOJIb30BaTh XHMMUYECKUE 3HAHUS IS
pelIeHus: Ipo0JIeEM B p€ajbHbIX )KM3HEHHBIX CUTYalMsX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIbCKON JIEATENbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENpEepbIBHOMY OOpa3oBaHHIO U
caM0oOOpa30BaHMIO, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUH 1O XUMHH B
COOTBETCTBUHM C KU3HEHHBIMH INOTpPEOHOCTAMY;

WHTEpeca K OCOOEHHOCTAM TpyJa B pa3luuHbIX chepax MmpodecCuOHAIBHO I
TEeSITETbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yJIbTaThl OCBOCHHS MPOTPAMMBI [0 XMMHH Ha ypOBHE
cpeaHero ob1ero o0pa3oBaHUs BKIIOYAIOT:

3HAYHUMBbIC JUTSI dbopMup oBaHUS MHP OBO33p CHUS 00yJaroIIMXCs
MEXTUCIUIUTHHAPHBIC (MEXKIp eIMETHBIC) OOIIeHAyYHBbIC MOHSATHS, OTpa’Kalolnue
IIEIOCTHOCT, HAyYHOW KApTHHBI MHpa U CIeIU(UKy METOJIOB TO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepHs, BEIIECTBO, DHEPTHS, SBIICHHE,
npolecc, CUCTeMa, HAyYHBIM (PaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIeIOBAHNE, HAOIIOIEHUE, U3MEp EHUE, IKCIIEPUMEHT | JIpyTHe);

YHUBEp CalilbHbIe y4eOHbIC NEHCTBHs (IMO3HABAaTEIbHBIE, KOMMYHHKATUBHBIC,
pEryJasTUBHBIE), obecreuynBaroe (dbopMup oBaHue ($YyHKIMOHAIBHO U
IPaMOTHOCTH U COIMAJIBHOW KOMIIETSHIINA OO0YYarOIIHXCS;

CITOCOOHOCTH 00y4Jaromuxcs HCIO0JIb30BaTh OCBOCHHEBIE
MEXTUCIUIUIMHAP HbIC, MHPOBO33PEHUECKUE 3HAHUS M yYHUBEpCaJbHbIC y4eOHBIC
JIEUCTBUS B MTO3HABATEIBHOU U COLMAIILHOMN TP aKTHKE.

MeranpenMeTHbie pe3yJbTaThl OTpPaXalT OBJIAJCHUE YHHUBED CAIbHBIMU
y4eOHBIMU  TIO3HABAaTECIbHBIMH, KOMMYHHKATUBHBIMH M  PEryJISATUBHBIMU
JICHCTBUSIMU.



Ilo3HaBaTe/IbHBbIE YHHBeEPCAJIbHBIE YUeOHbIE 1eiicCTBUS

1) 6a30BbIe JOrHYecKHEe 1eHCTBUS:

CaMOCTOSITEIFHO  (OPMYJHPOBATH H  aKTyaJu3WpoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOP OHHE;

ONpenensaTh LeNu AeATeIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTh PE3yJIbTaThl IEATEILHOCTU C IOCTABJIICHHBIMU LM,

UCMOJb30BaTh NPU OCBOEHUM 3HAHUA NPUEMBI JIOTUYECKOTO MBIILICHUS
BBIAICNATh XapakTepHble MPU3HAKU MOHATHN M yCTaHAaBIMBATh UX B3aUMOCBS3b,
UCIOJb30BaTh COOTBETCTBYIOUIUE MOHATHUS JIsi OOBSICHEHUSI OTIEIbHBIX (AKTOB U
SIBJICHUM;

BLIOMpATh OCHOBAaHMS W KPUTEPHUHM [JIs KiIaccU(PUKAIMM BEIIECTB U
XUMUYECKHUX P eaKIIni;

YCTaHABIMBATh NPUYUHHO-CIEACTBEHHBIC  CBA3M MEXKIY H3yYaeMbIMH
SIBJICHUSIMU;

CTPOWTh JIOTHUECKHWE pacCyXIeHus (MHIYKTHBHBIC, JEAYKTHBHBIC, II0
AQHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B paccMaTpHBaEMBIX
SIBJICHUSX, (DOPMYJIUPOBAThH BBIBOJIBI U 3aKITIOUCHHUS;

NPUMEHATh B MpOIEcCce MO3HAHMS HUCIOJIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAKOBBIE) MOJIENH, TP E0OPa30BbIBATH MOJIETbHBIE NP E€ICTABICHUS — XUMUYECKU N
3HaK (CHMBOJI) 3JIeMEHTa, XUMu4eckas (Gopmyiia, ypaBHEHUE XUMHUYECKON P eaKIuu
— NPU pElIeHUH Yy4eOHBbIX MO3HABATEIbHBIX M MPaKTH4YEeCKUX 3ajlad, MpUMEHITh
Ha3BaHHbBIE MOJIEIbHBIE TP EICTABICHUS NI BBISIBICHUS XapaKTepHBIX MPHU3HAKOB
U3y4YaeMbIX BEIIECTB U XUMHUECKUX P EaKIHil.

2) 0a30BbIe MCCIEI0BATEIbCKHE 1eHCTBUA:

BJIaJIETh OCHOBAMHU METOJOB HAyYHOTO IMO3HAHUS BEHIECTB M XUMHUYECKHUX
p €aKIuii;

dbopMyIUpOBaTH IIETX U 3aJ1a4K UCCIIeIOBAHMSI, UCTIOIb30BaTh MOCTaBICHHbIE
U CaMOCTOSITENILHO CPOpPMYJIUPOBAHHBIE BOMPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHMST U OCHOBHI i1 (DOPMHUPOBAHUS THIIOTE3BI MO MPOBEPKE IMPaBUILHOCTH
BBICKa3bIBAEMBIX CYXKJICHUI,

BJIAJICTh HABBIKAMU CAMOCTOSITEIBHOTO TUIAHUPOBAHUS ¥ TP OBEICHHS
YYCHHUECKUX JKCIIEPHMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJIOIAaTh 3a XOJ0M
npolecca, CaMOCTOSITEIBHO MPOTHO3UPOBATH €ro pe3yibrar, (opMyJIupOBaTh
0000111eHUs ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTU PE3YyJIbTATOB HUCCIENOBAHUS,
COCTaBJIATh 00OCHOBAHHBIM OTYET O MPOJAETIaHHOM paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW  HCCIEIOBATENbCKOM M MPOEKTHOM
NEeSTENIbHOCTH, MPOSIBISATH CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOUCKY METOJO0B P EUISHHsI TP aKTUUYECKUX 3a]]a4, TP UMEHEHHIO Pa3JIMuYHbIX METOJ0B
MO3HAHMS.



3) padora c uHpopmanueii:

OpPUEHTHUPOBATHCS B PA3JIUYHBIX HCTOYHMKAX wuH(pOpManuu (HaAydHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJIEpIKaHUs, CIpPaBOUYHbIE MOCOOMs,
pecypcbl MHTepHeTa), aHanu3upoBaTh UHPOPMALMIO Pa3IUYHBIX BUJIOB U (OpM
p €7ICTaBJICHUS, Kp UTHUYECKU OILICHUBATb e JIOCTOBEP HOCTh u
HENp OTUBOP €4MBOCTb;

dbopMyIUpOBaTh 3aPOCHl U MPUMEHATh Pa3IUYHbIE METOJIBI NPU MOUCKE U
oTtOope wuHDOpMaIMKM, HEOOXOAUMOW [ BBINOJHEHHS Yy4eOHBIX 3aaad
OIp €AENEHHOTO THUIIA;

npuoOperaTth OMBIT MCHOJb30BaHUSA HMH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U pa3IMYHbIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEIBHO  BBIOMpATh  ONTUMAJbHYI0  (GOopMy  HpeacTaBICHUS
uHpOpMaImu (CXxeMbl, rpaduku, JuarpaMMebl, TaOIHUIIbI, PUCYHKU U APYTHE);

UCTIOJTB30BaTh HAYUYHBIHN A3BIK B KAUECTBE CPEICTBA MPH pabOTe C XUMUYECKO I
uHpOpMaIen: MPUMEHITh MEXNpenMeTHble ((pu3nueckue W MaTeMaTHYECKHe)
3HaKU U CUMBOJIbI, (POPMYJIbI, a00p €BUATYPbl, HOMEHKIATYPY;

UCMOJIb30BATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

KOMMyHl/IKaTl/IBHble YHUBEPCAJILHBIC y‘-leﬁﬂble AeiCTBUSA:

3a71aBaTh BOIPOCHI 110 CYIIECTBY 00CYKAaeMOl TeMbl B XOJ€ IUaJiora U/uiu
JIUCKYCCUH, BBICKa3bIBaTh UJIEH, POPMYIHPOBATH CBOU IP €JI0KEHHUS
OTHOCHUTEIBHO BBINIOJIHEHUS TP E€IJIOKEHHON 3a1a4K;

BBICTYNIaTh C MPE3EHTAIMed pe3yibTaTOB MO3HABATEIbHON JAESITENbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IPHU BBIIIOJTHEHUU
XUMUYECKOTO JKCIEPHUMEHTa, MPaKTUYECKOW paboOThl MO HCCIENOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3alliui Y4eOHOTO MpoeKTa, U (GOpMyJIUPOBATh BHIBOIBI
0 pe3yJibTaTaM NpPOBEAEHHBIX HCCIEIOBAaHUN IMyTEM COTJacOBaHWS MO3ULIUNA B
X0/i€ 00CyXJIeHUsI 1 0OMeHa MHEHHSIMHU.

PerynsituBHble yHUBeEpCaJbHbIe Y4eOHbIe AelCTBHUA:

CaMOCTOSITILHO IUIAHUPOBATh M OCYIIECTBIATH CBOK TO3HABATEIbHYIO
NEeATeNBHOCTh, Ompenenss e€ IMead W 3aJadd, KOHTPOJUPOBATh W IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh IMpeajiaraeMblii  aJlrOpUTM JICUCTBUUA TIPH
BBITIOJTHEHUU Yy4YeOHBIX M HCCIEAOBAaTEIbCKUX 3ajad, BBIOMpaTh Hauboliee
3G (dEeKTUBHBIA CMOCOO0 HMX pelieHus ¢ Y4ETOM TOJYYEHHs HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYECKUX P EaKIHIX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIRHOCTH Ha OCHOBE CaMOaHaln3a H
CaMOOIICHKH.



HPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3yabTaThl OCBOCHUS MPOTPaMMbl IO XUMHUHM Ha YTayOJEHHOM
YpPOBHE Ha YpOBHE CpeHEro 00I1ero 00pa3oBaHus BKIIOYAIOT CrICUPUIECKHUE IS
y4eOHOTO npeamera « XuMus» Hay4dHbIE 3HAHUS, YMEHUA U COCOOBI IEUCTBUN IO
OCBOEHHIO, MHTEPIIpETAllMu U MpeoOpa30BaHUIO 3HAHUM, BUJIBI JEATEIIBHOCTU IO
MOJIYYEHUIO HOBOTO 3HAHUS M MPHUMEHEHUIO 3HAHUN B Pa3IUYHBIX y4EOHBIX
CUTyallUsiX, a TAKXKE B PEajbHBIX )KU3HEHHBIX CUTYyallUsAX, CBSI3aHHBIX C XUMHen. B
IporpaMMe II0 XMMHMM IIPEAMETHBIE pPE3yJbTaThl NPEACTAaBICHbl [0 TroaaM
U3yYECHUS.

10 KJIACC

[Ipenmernbie pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMUS»
OTpa)aroT:

cOpMUPOBAHHOCTh TPEACTABICHUNA: O MECTe U 3HAUYCHUU OPTAHUYECKOU
XUMUU B CHCTEME ECTECTBEHHBIX HayK U €€ poJu B 00ECHEUECHUU YCTOWIUBOTO
Pa3BUTHS YEIOBEYECTBA B PEIICHUU IMPOOJIEM IKOJIOTUIECKON, IHEPTETHUECKON U
MUIIEBOW 0€30MacCHOCTH, B Pa3BUTHH MEIWIIMHBI, CO3JaHUHM HOBBIX MaTepHalIOB,
HOBBIX HUCTOYHUKOB SHEPTHH, B obecrieueHnn paIMoHaIBFHOTO
OpHUPOIONOIb30BaHus, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KYJbTYpbI
YeJI0BeKa, a TAKXKE 3KOJOTMYECKH 000CHOBAHHOT'O OTHOIIEHHS K CBOEMY 3J0p OBBIO
Y TP UP OTHOU Cp €1I€;

BJIAJICHUE  CUCTEMOM  XMMHYECKUX  3HAHWM, KOTOpas  BKIIOYAeT:
OCHOBOTIOJIAraroIIe MOHATUS — XUMUYECKUIN AIIEMEHT, aTOM, SJIpO U JIEKTP OHHAs
o0oyouka aroma, S-, pP-, d-aToMHbIE OpOUWTaIW, OCHOBHOC M BO30YXKIEHHOEC
COCTOSIHHSI aToMa, TuUOpHuIM3alMs AaTOMHBIX oOpOuTane, HOH, MOJeKya,
BaJICHTHOCTB, 3JIEKTP OOTPULIATEIbHOCTb, CTENIEHh OKUCICHHS, XUMHUUYECKasi CBA3b,
MOJIb, MOJISIpHASI Macca, MOJISIPHBIA 00BEM, YraepOoaHbIi ckener, GyHKIMOHAIbHAS
rpymmna, pajaukal, CIPpYKTypHbie GopMylbl (pa3BEPHYThIE, COKpaIlIEHHBIE,
CKEJIETHBIC), M30MEpHUsl CTPYKTypHass W MPOCTPAHCTBEHHAs (reoMeTpuyuecKas,
ONTHYECKAsi), HW30MEPhI, TOMOJIOTUYECKHA PSJI, TOMOJIOTH, YIJIEBOJOP OB,
KUCIIOPOJ- U a30TCOJEpIKAIINE OPTaHUUYECKUE COCTUHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISPHBIC COCAMHCHUS; TEOPHH, 3aKOHBI
(mepuonuuecknii 3akoH J[. WM. MenneneeBa, TeopHsi CTPOCHUS OPTaHHYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEBpallleHuss DHHEPTHM MPU XUMHUUYECKUX peakKlusix), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUH, MHPOBO33pEHUECKUE 3HAHUS, JISKAIUEe B OCHOBE
NOHUMAaHUS NP UYUHHOCTH U CUCTEMHOCTH XHUMUYECKUX SIBICHUM; TP EACTaBICHUS O
MEXaHU3MaX XHUMUYECKMX pEaKUud, TePMOJANHAMUYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHHUs1, 0 B3AUMHOM BIIUSIHUM aTOMOB U TPy aTOMOB B
MoJieKyJiaX (MHAYKTHBHBIM M Me3oMepHbI 3ddextsl, opueHtantsl | u Il pona);



(daKTOJIOTUYECKHUE CBEJIEHHWS O CBOMCTBAaX, COCTaBEe, MOJYy4YEHUU U O€30MaCHOM
UCIIOJIb30BAHUH BAXXHEUITUX OPTAHWYECKUX BEIIECTB B OBITY M TIPaKTHUECKO U
JEATSNIBHOCTH YelIOBEeKa, OOIIMX HAYYIHBIX TP MHITUTIAX XUMHUYECKOTO TP OM3BOJICTBA
(Ha mpuUMep e MpOU3BOJICTBA METaHOJIA, epepadoTKu HedTH);

cOpMUPOBAHHOCTh YMEHUI: BBIABIATh XapakTepHbIe MPU3HAKU MOHATHH,
yCTaHABIMBATh WX B3aUMOCBS3b, HMCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHS MPHU
ONMCAaHUM COCTaBa, CTPOEHUS U CBOIMCTB OPTaHUYECKUX COEIMHEHUI;

cop MHpP OBAaHHOCTh YMEHHIA:

UCMOJIb30BaTh XMMUUYECKYI0 CUMBOJIMKY JJISI COCTaBIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (HOPMYJ Op raHUYECKUX
BEIIECTB;

COCTaBIIATh yPaBHEHHUS XUMUYECKUX PEAKIU U pacKpbIBaTh UX CYIIHOCTh:
OKHUCIIUTETHHO-BOCCTAHOBUTENbHBIX peakuuii  MOCPEACTBOM  COCTAaBIEHUA
JJEKTPOHHOrO OanaHca »H3TUX peakluil, peakuuii HOHHOTO OOMEHa NyTEM
COCTaBIICHUSI UX TOJIHBIX U COKPaIIEHHBIX NOHHBIX yPaBHEHUIA,

M3TOTABJIMBATh MOJIETTA MOJIEKYJI OPTaHUYECKUX BEIIECTB JJISl WILIIOCTP allu1
UX XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS;

cOpMHUPOBAHHOCT, YMEHHUM: yCTaHABIWBATH IPHUHAIICKHOCTh H3YUECHHBIX
OpraHMYEeCKMX BEUIECTB IO HUX COCTaBy MU CTPOCHHUIO K OMNpeaeaEHHOMY
KJacCy/Tpynmne COEAWHEHWH, JaBaTh KM Ha3BaHHUA [0 CUCTEMaTUYECKO i
Homenkiatype (IUPAC) u nmpuBoauTh TpHUBHAJIbHBIE HAa3BaHUSA MJISI OTIACTBHBIX
npeACcTaBUTeNe OpraHUMYECKUX BEIIECTB (STHIIEH, alleTHJICH, TOJYOJ, TJIHIEpHH,
ATUJICHTIIUKOJb, (eHo, (opmanbaerua, aueTadblIeru, AaleToH, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCIOTa, CTeapUHOBAsI, OJICMHOBAsI, MaJbMUTUHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MajbTo3a, PpyKTO3a, aHUIWH, JTUBUHWI, H3OIpPEH, XJIOPOTPEH,
CTUPOJI U IPYTHE);

COpMUPOBAHHOCTh YMEHHUSI ONPEACNATb BUJ XUMUYECKOM CBS3U B
OpPTaHUYECKMX COCNMHEHUSX (KOBAaJIGHTHAss W WOHHAS CBA3b, G- W T-CBS3b,
BOJIOP OJIHAs CBSI3b);

cOpMUPOBAHHOCTh YMEHHUS TPUMEHITh TOJIOKEHUS TEOPUHU CTPOCHHUS
oprannueckux BemectB A. M. byTiepoBa qj1s 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHMUSI;

copMUPOBAaHHOCTh YMEHUI XapaKTepU30BaTh COCTAB, CTP OCHHE, (PU3HUECKHUE
U XUMHUYECKHE CBOWCTBA TUIUYHBIX TMPEICTABUTEIICH Ppa3IUYHBIX KJIACCOB
OpTaHWYECKUX BEIECTB: AJIKAHOB, LIMKIOAJIKAHOB, aJIKEHOB, aJlKaJHEeHOB, aJIKUHOB,
apOMaTHYECKUX YTJIEBOJIOPOJOB, COUPTOB, aJNbIAETUI0B, KETOHOB, KapOOHOBBIX
KUCJIOT, MPOCTBIX U CIOXHBIX 3(QHUPOB, KUPOB, HUTPOCOCAMHEHUH U aAMHHOB,
AMUHOKUCIOT,  O€NKOB, YrieBoJoB (MOHO-, JAM- M  TOJHCAaXapuaoB),
WLIIOCTPUPOBATh  T'€HETHUYECKYIO CBSI3b  MEXKIYy HHMHU  YpaBHEHUSIMU



COOTBETCTBYIOIIMX XWMHUYECKHMX PEAKIHA C WCIOIB30BAHUEM CTPYKTYPHBIX
dopmy;

cOpMUPOBAHHOCT, YMEHHS TOATBEPKIaTh HAa KOHKPETHBIX MpHMEpax
XapakKTep 3aBUCUMOCTH P E€aKIIMOHHON CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHHA OT
KPaTHOCTU U TUIIAa KOBAJIEHTHOU CBSI3M (G- U T-CBA3U), B3AUMHOTO BJIMSIHUSI aTOMOB
U TPYII aTOMOB B MOJIEKYJIaxX;

cOpMUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh UCTOYHUKU YIJIEBOJA0POJHOIO
ChIpbs (HeTh, MPUPOHBIN a3, yrojb), CHOCOOKI €ro nepepadoTKU U P AKTHUECKO €
Ip UMEHEHHE TP OTyKTOB Iep epaboTKH;

cOpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUM O €CTECTBEHHO-HAay4YHBIX
MeTOJlaX MO3HAHUS — HAaOJIOJCHUU, U3MEPEHHUU, MOJICTUPOBAHUH, HKCIEpUMEHTE
(peaIbHOM M MBICJICHHOM) U YMEHHSI TIP UMEHSITh 3TH 3HAHUS,

cOopMUP OBAaHHOCTH YMEHUS P UMEHITH OCHOBHBIE OTIEP aI[MH MBICIUTEIIHHO U
NEeSTENIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTEeMaTH3aIllHIo,
BBISIBIICHUE TP MUMHHO-CIICICTBEHHBIX CBSI3€H — JJISl M3YUEHUSI CBOWCTB BEIECTB U
XAMHWYECKUX P ECaKLIH;

cOpMHUPOBAHHOCTh, YMEHUH: BBHISBIISITH B3AUMOCBSI3b XMMHUYCCKUX 3HAHUH C
MOHATHSIMU W TIPEICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEIMETOB JIJIsI
0oJiee OCO3HAaHHOTO TMOHHMMAaHMS CYUIHOCTH MaTepHUajIbHOIO E€IUHCTBA MUpa,
UCIOJIb30BaTh CUCTEMHBIE 3HAHMS MO OPTAaHUYECKOM XMMHMH JJIsi OOBSCHEHHS U
[P OTHO3UP OBAHUS SBICHUNA, UMEIOUIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;

cOpMUPOBAHHOCTh YMEHUM: NP OBOJUTH PACUETHI 0 XUMHUYECKUM (hopMyiam
U YpaBHEHUSM XMUMHUYECKHUX PEaKIUl C HCMOJIb30BaHUEM (PU3MUYECKHX BETUYUH
(Macca, 00BEM Tra30B, KOJUYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHON CTOPOHBI: Pacu€rbl MO HAXOXKIECHUIO XUMHYECKOW (QopMyIibl
BEIIECTBA 10 M3BECTHBIM MAcCCOBBIM JIOJSIM XMMHUYECKUX JIIEMEHTOB, MPOJyKTaM
CropaHusi, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

cOpMUPOBAHHOCTH, YMEHUU: MPOTHO3UPOBATh, AHAIM3UPOBATh U OIICHUBAThH
C TO3WIMKA  DKOJIOTHYECKOM  O€30MacHOCTH  TOCHEACTBUS ~ OBITOBOW M
P OM3BOJICTBEHHOM JESTEIHLHOCTH 4YE0BEKa, CBSI3aHHOM C mepepabdOTKOM BEIIECTB,
UCIIOJIb30BaTh MMOJYyYEHHBIC 3HAHUS ISl TIPUHSATUS TPAMOTHBIX P EIIeHH 1mpobiieM
B CUTYaIlVsIX, CBI3aHHBIX C XUMUEH;

cOpMUPOBAHHOCT, YMEHHI: CaAMOCTOSITEIBHO IUIAHUPOBATh W TP OBOJUTH
XUMUYECKHA JKCIEPUMEHT (TIOJlydeHHEe W H3YyYCHHE CBOWCTB OPTaHHYECKUX
BEIIECTB, KAYECTBEHHbIE pEAKUMU YIJIEBOJOPOJOB pPa3JIMUHbIX KIACCOB H
KHCIOP OJCOJIEPIKAINX OPTraHUYECKUX BEIIECTB, PEIIEHUE SKCIepUMEHTANIbHbBIX
3aJjay O pPaclo3HaBaHUIO OPTaHUYECKUX BEIIECTB) C COOJIOJEHUEM IpaBUIl
O0e3omacHOro oOpallleHusi ¢ BellecTBAMU U J1a00paTOpHBIM 000pYIOBAHUEM,



dbopmysMpoBaTh IENb HUCCIEIOBAaHUS, TMPEACTABIATh B pa3iudyHOU ¢opme
pE3yJIbTaThl 3KCIIEP UMEHTA, AHAJIU3UPOBATH U OLIECHUBATH UX JIOCTOBEP HOCTH;
cOopMUPOBAHHOCTh YMEHHIA:

coO0/1aTh MpaBUiia 3KOJOTMYECKH LIENeco00pa3HOro MOBEACHUs B OBITY U
TPYZIOBOM JEATEIBHOCTH B LENSIX COXPAHEHHS CBOETO 3J0pOBbs, OKPYKAIOLIEH
PP OJTHOM CPEABI U TOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHSA;

OCO3HAaBaTh OIACHOCTbh TOKCHUYECKOTO JCHCTBUS Ha MKUBbIE OpTaHU3MBbI
OIp €ACIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAas cMbIci moka3zatens [1JJK;

aHAJM3UPOBATh 1IEIECO00PA3HOCTh MPUMEHEHUSI OPTaHUYECKUX BEIIECTB B
P OMBIIIJICHHOCTH U B OBITY C TOYKHU 3P €HUS COOTHOIIEHUSI PUCK-TI0JIbh3a;

cOpMUPOBAHHOCTh YMEHUW: OCYLIECTBISITh IIE€JICHANPABICHHBIA TOUCK
XUMUYECKOW MHGOpMAIMK B PA3IMYHBIX UCTOYHUKAX (HAy4yHas U y4yeOHO-HaydHas
auTepaTypa, CpeicTBa MaccoBoil nHpopmanuu, UHTEpHET U IpyTHE), KP UTUIECKH
aHAJIM3UP OBATh XUMHUUYECKYI0 MH(OPMAIHIO, TepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHM C MOCTaBJIECHHON yueOHOM 3a/1aueil.

11 KUIIACC

[IpeamerHble pe3ynbTaThl OCBOEHHA Kypca «OOImass W HeopTraHuYecKas
XHAMUS» OTP aXKAKOT:

cOpMUPOBAHHOCTh MpPEACTABICHUI: O MaTepHaJIbHOM €IUHCTBE MHUpa,
3aKOHOMEPHOCTAX M I03HABAEMOCTH SIBJICHUI NPUPOJABI, O MECT€ W 3HAYCHUU
XUMUHU B CHCTEME ECTECTBEHHBIX HAyK U €€ poju B 00ECHEUEeHUU YCTOWYUBOTO
pa3BUTUS, B PEIICHUH MPOOJIEeM 3KOJIOTHYECKOM, SHEPTETUYECKOW U MHIIEBOU
0e30macHOCTH, B PAa3BUTUM MEIMLIMHBI, CO3JaHUM HOBBIX MaTE€pHaJIOB, HOBBIX
UCTOYHUKOB SHEPTUM, B OOECIEUEHHH pPAaIMOHAIBHOTO MPHUPOJIONOIb30BaHMs, B
dbopMUpPOBaHUU MHUPOBO33pEHUST M OOIIEH KyJIbTypbl YEIOBEKa, a TakKke
DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M IIPHUPOJIHOM
cpexne;

BJIQJICHAE  CHCTEMOW  XMMHMYECKMX  3HAHHUW, KOTOpas  BKIOYAET:
OCHOBOTIOJIArarolIe NOHATHS — XUMAYECKUI AJIEMEHT, aTOM, 1P O aTOMa, U30TOIIbI,
JJICKTpOHHAass 000J0Yka atoma, S-, P-, d-aToMHbIC OpOHUTaIU, OCHOBHOE U
BO30YXJAEHHOE COCTOSIHUA aToMma, THMOpuau3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJa, BaJICHTHOCTb,  O3JIEKTP OOTPHUILATEIILHOCTh,  CTEIEHb  OKHUCICHUS,
XMMHUYeCKas CBsI3b (KOBaJICHTHAsi, MOHHAs, METaJUIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsT peEIIETKa, XUMWYECKass peakluus, pPacTBOpP, HJIEKTPOJHUTHI,
HEDJIEKTP OJIUTHI, DJIEKTPOJIUTUYECKAs JUCCOLMALNs, CTENEHb JIUCCOLMALNU,
BOJOPOJHBIN TMOKa3aTenb, OKHUCIUTENb, BOCCTAHOBHUTENb, TEIIOBOM 3pdexT
XAMHYECKOW PEAKLUNU, CKOPOCTh XUMUYECKON PEAKIMH, XUMAYECKOE pPaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUS DIEKTPOJUTUUYECKONM AUCCOLMAIUM, IEpUOTUUECKUIM
3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHUsI MACChI BEIIECTB, 3aKOH COXPAHEHUS U



IIPEBpAlLlCHNs] DHEPTUU NPU XUMHUYECKHUX PEaKUMsIX, 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JACHCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMUECKUHN SI3BIK
XVMMHH, MUP OBO33P €HUECKHUE 3HAHMUS, JIEKAIIUE B OCHOBE TOHUMAHMSI P MYMHHOCTH
Y CUCTEMHOCTM XUMHUYECKUX SIBJICHUI; COBPEMEHHBIE NP EICTABICHUS O CTPOCHUHU
BELIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJSIPHOM yPOBHSX;
NPEICTAaBICHUSI O MEXaHW3MaxX XUMHUYECKUX pEaKlUHil, TePpMOAUHAMHYECKUX U
KHUHETUYECKUX 3aKOHOMEPHOCTSIX MX MNPOTEKaHMs, O XMMHYECKOM pPaBHOBECHUH,
pacTBopax M JMCHEPCHBIX CUCTEMax; (PaKTOJIOTMYECKUE CBEACHUS O CBOWCTBAX,
COCTaBe, MOJIy4YE€HHH U 0€30MacCHOM HCIIOJIb30BAHUN BaXKHEHIIMX HEOPTaHUYECKUX
BEIIECTB B OBITY M NPAKTUYECKOM JEATEIbHOCTH YENOBeKa, OOLIMX Hay4HbIX
IIP UHLIMIIAX XUMUYECKOTO IIP OU3BOJICTBA;

cpopMHpPOBAHHOCTb YMEHMIi: BBISBISATH XapaKTepHbIE NPU3HAKU TMOHSATHH,
YCTaHABJIMBAaTh HUX B3aMMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOIIME IIOHATUSA IIPU
OIIMCAaHUU HEOPTaHUYECKUX BEILECTB U UX IIPEBP ALLCHU;

copMHpPOBAHHOCTh YMEHHUS MCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY IS
cocraBiieHUss  (opMyJl BEUIECTB U  yPaBHEHMM XUMHUYECKHX  pEaKUuil,
cucreMatnueckyto HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BELIECTB;

cOpMUPOBAHHOCTh YMEHHS ONpPEAENATh BAJICHTHOCTh U CTENEHb OKHCIEHHS
XUMUYECKHX DJIEMEHTOB B COCIMHEHUSX, BHJ XMMHUYECKOW CBSI3U (KOBaJIEHTHAs,
WOHHAS, MeTajlin4yeckas, BOJOPOJAHAS), TUI KPUCTAUIMUYECKOH  PEIETKH
KOHKD €THOTO BEILIECTBA;

cOpMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBHUCUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHUYECKOW CBSI3M M THUMA KPUCTAIJIWYECKON pemeTrkd, OOMEHHBIH W
JOHOP HO-aKLIENTOP HbIil MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cpopMHp OBaHHOCTh YMEHUI: KIACCU(PUIUPOBATH: HEOPTAHUUECKUE BEIECTBA
II0 UX COCTaBY, XMMHUYECKHE PEAKIUU [0 Pa3IMYHBIM P U3HAKAM (YUCILYy U COCTaBY
pearupyroumx BeIIeCTB, TEIIOBOMY 3((hEeKTy peakiuu, U3MEHEHUIO CTeneHeil
OKHUCJICHHMSI 3JIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO Karaju3aTtopa W Jpyrue);
CaMOCTOSITEIPHO BBIOMpATh OCHOBAaHUS MW KPUTEPUM I Kilaccu(UKaIuu
U3Yy4aeMbIX BEUIECTB U XUMHUYECKUX P EaAKLUN;

c(op MHPOBAHHOCTh YMEHHSI PACKpPBIBATh CMBICI MEPHUOANYECKOTO 3akoHa [].
W. MenneneeBa U IEMOHCTPHUPOBATH €T0 CUCTEMATU3UP YIOILYIO, O0BSCHUTEIBHY IO
U TP OTHOCTUYECKYIO (YyHKIMH;

cOpMUPOBAHHOCT, YMEHMIA: XapaKTepHU30BaTb JJIEKTPOHHOE CTPOECHHUE
aTOMOB ¥ MOHOB XUMHYECKHMX 3JEMEHTOB IEPBOrO—YETBEPTOrO MEPHUOAOB
[Iepunonnueckou CUCTEMBI .. Menpaeneena, WCIIOJIB3Y S MMOHSTUS
«IHEPTETHYECKUE YPOBHW», «IHEPTETHYECKUE MOIAYPOBHU», «S-, P-, O-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YXXIEHHOE HHEPTEeTHUYECKHE COCTOSHHUS aToMay;



OOBSICHITh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XUMHUYECKHX DJIEMEHTOB M UX
coenMHeHHH 1o nepuoxam u rpynnaM Ilepumoamueckont cucremer [[. U.
MeHnpeneeBa, BaJIeHTHbIE BOSMOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTP OCHUS MX
AJIEKTP OHHBIX 000JIOUEK;

cOpMHPOBAHHOCTh YMEHUN: XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PAa3JIMYHBIX  KJIAcCOB,  MOATBEPKAATh
CYILLIECTBOBAHUE TE€HETUYECKOM CBSI3M MEXIYy HEOPTraHMYECKUMHU BEIECTBAMU C
MOMOIIBIO YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX P eEaKIUi;

COpMUPOBAHHOCT, YMEHHS  PAaCKpbhIBaTh CYIIHOCTb: OKHCIHUTEIBHO -
BOCCTAHOBHUTEIBHBIX peEAKIUNA MOCPEICTBOM COCTABJICHHS AJIEKTPOHHOrO OanaHca
THX pEaKUud; peakiuii MOHHOTO OOMEHa MyTEM COCTABJICHHUS UX TMOJHBIX H
COKpaImI€HHBIX  HMOHHBIX  YpaBHEHHUW;  peakluil  TUAPOJM3a;  PEaKIHid
KOMIUIEKCOOOpa3oBaHus (Ha MpUMep e TUAP OKCOKOMITJIEKCOB ITUHKA U aJIFOMUHMUSA);

cOpMUPOBAHHOCTE yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH P OTCKAHHUS
XUMUYECKHX PEaKIui ¢ y4EToOM HUX DHEPTeTHUECKUX XapaKTepHUCTUK, XapaKTep
U3MCHEHUS CKOPOCTHM XHMHUYECKOW pEaKIMd B 3aBHCUMOCTH OT Pa3JIMYHBIX
(bakTOopoOB, a TAKKE XapaKTep CMEUICHUS XUMHYECKOTO PaBHOBECHS IO/ BIUSHUEM
BHEIIHUX Bo3nedcTBuil (mpunuun Jle IllaTense);

CpOpMUPOBAHHOCT, YMEHHUS XapaKTepHU30BaThb XUMHUYECKHE PEaKIuH,
JeXallle B OCHOBE MMPOMBIIUIEHHOTO IOJYyYEHHs CEpHOM KHUCIOThl, aMMHUAaKa,
o01mue HaydyHble MPHUHLUUIBI XWMUYECKHX MPOU3BOJCTB; IL€1eco00pa3HOCTh
NpUMEHEHHs] HEOPTAaHWYECKMX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOUYKH
3pEeHUs] COOTHOIIEHHS PHUCK-TI0JIb3a;

COpMUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMM O MeETOJaX Hay4YHOIO
MO3HAHMS SBJICHUW MPHUPOABI — HAONIOACHHE, HW3MEpEHHe, MOJEINpOBaHHUE,
AKCHEPUMEHT (pealibHbI U MBICICHHBIN), UCHOJb3YEMbIX B €CTECTBEHHBIX HAYKaX,
yMEHHSI IPUMEHSTh 3TU 3HAHUS MPU SKCIEP UMEHTAIbHOM HCCIIEIOBAHUN BEIIECTB
U sl OOBSCHEHHMS] XHUMHUYECKUX SIBIICHUHM, WMEIOIUX MECTO B TPHUPOJIE,
NP AKTHYECKON JeSTENbHOCTH YelIOBEKA U B MIOBCEAHEBHOM KU3HU;

cOpMUPOBAHHOCTh YMEHHSI BBISBIISITH B3aUMOCBSI3h XMUMHUECKUX 3HAHUU C
MOHATHSIMU U TIPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEIMETOB JIJIsI
0oJee 0CO3HAHHOTO TTOHMMAaHUSI MaTep HATBLHOTO €TUHCTBA MUPa;

copMHpPOBAaHHOCTP YMEHHS TPOBOJIUTH PACYETHI: C HUCIOJIB30BaHUEM
NOHATUN «MaccoBasi OJISI BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHIICHTPaIlus;
Macchl BellecTBa WM 00bEMA ra3a Mo M3BECTHOMY KOJIMYECTBY BEIECTBa, Macce
Wiu 00bEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEAKIUU BEIIECTB; TEIIOBOro 3ddexTa
peakuuu; 3HauYeHusT BOJAOPOJHOTO MOKa3aTels pacTBOPOB KUCIOT M IIENOYEd ¢
W3BECTHOM CTENEHBIO JUCCOLMAIIMHM; Macchl (00BEMa, KOJMYECTBA BEIIECTBA)
NpOJyKTa pEaKlWu, €CIM OJHO U3 HUCXOJHBIX BEIIECTB JAaHO B BUIE PAacTBOpa C



ompe/IeIEHHON MAacCOBOM J0JIe pacTBOPEHHOTO BEIIECTBA WM JIaHO B M3OBITKE
(MMeeT MpHUMECH); 101 BBIX0Ja P OAYKTA peaKUnu; OOBEMHBIX OTHOILIEHUHN T'a30B;

cOpMUPOBAHHOCTh YMEHMIl: CaMOCTOSITEIbHO IJIAHUPOBATh W IPOBOJUTH
XUMHYCCKUI WOHHOTO  OoOMeHa,

SKCIIEpUMEHT (TP OBEACHUE

IMOATBCP KACHUC KAYCCTBCHHOI'O COCTaBa HCOPIaHMYCCKHUX BCHICCTB, OIIPCACICHUC

peakuuin

Cpeapl pPAcTBOPOB BEIIECTB C MOMOILIBIO HWHAMKATOPOB, H3YyUYEHUE BIIUSHUA
pa3iIuuHbIX  (AKTOPOB HA CKOPOCTh XMUMHUYECKOM  peakluH, pelieHue
OKCIEpUMEHTANbHBIX 3afady mno TemaM «Meramne»y U «Hemeramnb») c

coOJoieHneM MpaBuil 0€30MacHOr0 oOpaleHus ¢ BelecTBaMu U J1abopaToOpHbIM
o6opynoBaHueM, GopMyIUpP OBATh IIeTb UCCIEIOBAHMS, NP EICTABIATh B Pa3JIUIHON
dbopMe  pe3ynbTaThl
JI0OCTOBEP HOCTh;

DKCIIEpUMEHTA, aHAJIM3UPOBaTh W  OILEHWBATh  HX

cop MHp OBAaHHOCTh YMEHHUI: COOJIFOAATh NP aBUIIa IMOJb30BAHUSI XUMHUYECKO i
MOCYJI0OM M JabopaTOpHBIM O00OpyJAOBaHHEM, OOpalleHUs C BEIIeCTBAMU B
COOTBETCTBHHM C HMHCTPYKIMSMH II0 BBIIIOJHEHHIO J1a0OpaTOPHBIX XHMHYECCKHUX
OTBITOB, JKOJIOTUYECKH LEIeCO00pa3HOT0 TOBEACHUS B OBITY W TPYH0BOU
JESATENIPHOCTH B LENSAX COXPAHEHHS CBOETO 3JI0POBBS, OKPYXKAIOMIEH ITpup OTHON
cpensl

TOKCHUYECKOT'O JICHCTBUS Ha >KUBBIC OpraHu3Mbl OIIpP e/ICIEHHBIX HCOPTaHUICCKUX

U JIOCTIKEHHS €€ YCTOMYMBOTO PAa3BUTHUS, OCO3HABATh OIACHOCTH
BEIIECTB, MOHMMas cMbIci noka3atens [1/1K;

cOpMHPOBAHHOCTh YMEHHMM: OCYIIECTBJISTh II€JI€HANIPaBICHHBIA TOUCK
XAMHUYECKONW MH(OpMAIMK B pa3IWYHBIX HCTOYHUKAX (HaydHas U yueOHO-HaydHas
JauTepaTypa, CpeacTBa MaccoBor mHpopmarmu, UHTepHET U Ipyrue), KpUTHIECKU
aHaJIM3HUP OBaTh XUMUYECKYI0 MH(OpMaIuio, epepadaTeiBaTh €€ U UCMOIb30BaTh B
COOTBETCTBHH C TMOCTAaBJICHHON Y4eOHOM 3a/1avci.

@opmbl yuera padoyeil MPOrpaMMbl BOCIUTAHUS

Nen/m | HammenoBanue Tembl /ydeOHoro | Kom-Bo | Yyer paboueii mporpaMMbl BOCTIMTAHHUS
Moy (pa3nena) 4acoB
10 kmacc
1 8 Bocnurtanue yOexIEHHOCTH
MO3HABAEMOCTH  SIBJICHUA  TPUPOIBI,

Paznen 1. Teopetuueckue
OCHOBBI OPTaHHYECKOW XUMHH

YBOXKCHHS K TMPOIECCY TBOPYECTBA B
00JIaCTH TEOPETUYCCKUX U MPHUKIAIHBIX
WCCJICIOBAaHUN B XUMHH, (HOpMUpPOBaHHES
MHPOBO33pEHHUSI, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAYKHU.
PazButne MoTHMBamMM K OOYyYCHHIO U
MMO3HAHHUIO, crocoOHocTelH K
CaMOKOHTPOJIO M CaMOBOCIHMTaHUIO Ha




OCHOBE YyCBOCHHUS OOIICYEIIOBEUCSCKHUX
LIEHHOCTEMN.

Pa3Butne mo3HaBaTEIHLHBIX HHTCPECCOB,
MHTEJUIEKTY aJIbHBIX u TBOPYECKUX
criocoOHoCTeH 00yuJaromuxcs,
dbopMupOBaHHE y HHX CO3HATEJHHOIO
OTHOIIEHUS K CaMOOOpa3OBaHHIO U
HENpEepbIBHOMY  0Opa3oBaHUIO  Kak
YCIIOBHIO YCTICITHOH PO (hecCUOHATTBHOM U
00IIIEeCTBEHHOU JIeATEIILHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBI0 U TOTPEOHOCTH B 3I0POBOM
oOpase KU3HHU.

Pa3zBuTne 1MO3HABAaTEIBHBIX WHTEPECOB,
MHTEJUICKTY JIbHBIX u TBOPYECKUX
crioco6HocTe o0yuarommuxcs,
dbopMHUpOBaHME y HHUX CO3HATEJILHOTO
OTHONICHUSI K C€aMOOOpa3oBaHHIO U
HENIPEPBIBHOMY  OOpa30BaHHIO  Kak
YCIIOBHIO YCTIEIITHOM PO eCcCHOHATBHON 1
0O1IECTBEHHOM 1E€SITEIbHOCTH.

Paznen 2. YriaeBonopoasl 35
Paznen 3. 41
Kucnoponaconepxamiue
OpPraHUYEeCKUE COEIUHEHUS
Paznen 4. Azotconepxkaiue 12
OpraHUYEeCKUe COeUHEHUS
Paznen 5. 6
BsIicokOMONEKYIISIpHBIE
COoeqUHEHUS
11 kmacce

39
Paznen 1. Teopetuueckue
OCHOBBI XUMHU
Paznen 2. Heopranuueckas 54
XUMHUS
Pasnen 3. XuMus v )KU3Hb 9

@®opMHUpPOBaHHE Yy HHX CO3HATEJILHOIO
OTHOIIEHUS K CaMOOOpa3oOBaHHUIO U
HENPEepPbIBHOMY  00pa30BaHHIO KaK
YCIIOBHIO YCTICITHOH PO (hecCUOHATBHOM U
001IECTBEHHON JEATEIBHOCTH,
OTBETCTBEHHOTO OTHOILEHHUSI K CBOEMY
310pOBbI0 U TNOTPEOHOCTH B 3/10POBOM
oOpase KU3HHU.

@OpMHUPOBAaHUE YMEHUH U  HABBIKOB
pa3yMHOIo PUPOI0NOIb30BaHM,
pa3BUTHE  HKOJIOTUYECKOM  KYJbTYpbI,
npuoOpeTeHre  ombiTa  OOUIECTBEHHO-
MIOJIE3HOM 3KOJIOTHYECKOU AEATEIBHOCTH.




TEMATHYECKOE IINIAHUPOBAHUE

10 KIIACC
KonnyecTBo yacos
Ne HanmeHnoBanue pa3gesnon JJeKTpoHHbIE (HU(poBbIe) 00pa3oBaTeIbHbIE
wn | ®TeM mporpamMmpl Beero Kontpoasnbie | IIpakTHueckue pecypest
padoThI padoThI
Pa3nea 1. TeopeTuyeckue 0CHOBbI OPraHM4YeCcKOl XUMUM
[Ipenmet oprannueckon
11 xuMuu. Teopus cTpoeHus 8 POIII
’ OPTaHUYECKUX COCTUHCHUH https://resh.edu.ru/subject/lesson/6149/start/170388/
A. M. bytnepona
Hroro no pazneny 8
Paznea 2. YriaeBoaopoabl
[IpenenbHbIe bu6anoreka [IOK
2.1 YTJIEBOIOPOIbI — AJIKAHBI, 5 https://lesson.edu.ru/lesson/4da31505-652d-4916-
UKJIOAIKAHBI 9e7c-56 €88 bh39hb24
Henpenenbnsie
2.2 yrnerl)sozjzloponbl: aJIKEHbI 14 1 POII )
’ https://resh.edu.ru/subject/lesson/6151/start/149993/
aJIKaJIUEHBbI, aJTKUHBI
53 ApomMaTthueckue 8 POIII
' YTIIEBOIOPOIBI (apCHBI) https://resh.edu.ru/subject/lesson/5727/start/150577/
[IpupoHble UICTOYHUKU
2.4 ylf)JICI;OIIILOPOILOB U UX 4 PoLl .
https://resh.edu.ru/subject/lesson/6150/start/150687/
nepepaboTKa
55 ["anoreHnpoun3BoIHBIC 4 1 POIII
YTJIEBOIOPOI0B https://resh.edu.ru/subject/lesson/6148/start/



https://resh.edu.ru/subject/lesson/6149/start/170388/

Htoro no pazneny 35

Paznea 3. Kuciaopoacoaepxamnue opraHudyecKue coeMHeHUusl

POIII
3.1 CrupTel. dexoxn 1 1 https://resh.edu.ru/subject/lesson/57 27/start/150577/
KapOonuinbHbIe
COCAUHCHUA. aJIbACTUABI U
3.2 keToHbl. KapOoHOBBIE 21 1 Pt

https://resh.edu.ru/subject/lesson/4776/start/

KUCI0ThL Cl10KHBIE
a¢upsL. Kupst

POIII

3.3 YIIBOALI d 1 https://resh.edu.ru/subject/lesson/

Hroro no pazgeny 41

Paznea 4. A3oTcoaepaxaiye opraHudecKue coeJuHEeHUus

41 AMUHBL. AMUHOKHUCIIOTEL 12 1 5 POIII
' Benkn https://resh.edu.ru/subject/lesson/4743/start/150742/
Hroro no pasneny 12

Pasnen 5. BLICOKOMOHeKyJIﬂprIe COCANHCHUA

51 BeIicokOMONEKYIISIpHBIE 5 1 POIII
' COCIMHEHUS https://resh.edu.ru/subject/lesson/6296/start/
Hroro no pasueny 6

OBUIEE KOJIMYECTBO YACOB

[10 ITPOI'PAMME 102 3 0




11 KJIACC

HauMmeHoBaHHe KoanuecTBo uacos
Ne JeKkTpoHHBbIE (HU(POBBIE) 00pa3oBaTeIbHbIE
pa3aesoB U TeM Kontpoabnble | IlpakTHueckue
n/n Bcero pecypcbl
NMPOrpaMMbl padoThI padoThI
Pa3znen 1. TeopeTnueckue 0CHOBbI XUMUH
CrpoeHue aToma.
[lepnonuueckuii 3aK0H U
1.1 [lepuoandeckas cuctema 9 bubanorteka LIOK https://lesson.edu.ru/lesson/
XUMHUYECKHUX DIIEMEHTOB
. . Menneneena
19 CrpoeHue BelecTna. 11 1 PoOUI
' MHoroo0Opa3sue BelecTB https://resh.edu.ru/subject/lesson/5911/start/
POIII
1.3 X 19 1 3 .
HMITIECKHC pearit https://resh.edu.ru/subject/lesson/4938/start/
Hroro no pasneny 39
Pa3nen 2. Heoprannueckasi XuMus
POII
2.1 H 1 1 .
CMETaILIbL 3 3 https://resh.edu.ru/subject/lesson/5939/start/
POII
2.2 M 2 1 2 )
CTaTIbL 3 https://resh.edu.ru/subject/lesson/3493/start/151213/
Hroro no pazneny 54
Pa3gea 3. XuMus u :KU3HL
31 MeTtoanl TO3HAHUS B 9 POIII
' XAMUU. XUMHS U )KU3HDb https://resh.edu.ru/subject/lesson/3504/start/




Htoro no pazneny 9

OBIIEE KOJIMYECTBO HYACOB

[10 ITPOT'PAMME 102
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