MHUHUCTEPCTBO NPOCBEIEHUS POCCUMCKOM ®EJNEPALIUA
MunucTtepcTBo 00pa3zoBaHusl, HayKu U Mononaexu Pecryonvku Kpeim
Yupasnenue o0Opa3oBaHus, MOJIOAEKHU U CIOpPTa afMUHUCTpaunu baxuncapaiickoro paiiona PK
MyHununajabHoe 0101KeTHOe 00111e00pa3oBaTe/ibHOE YUpPeKIeHue
«Buaunckasa COLI Ne2 um. MamyTtoBa A.A.» baxuucapaiickoro paiiona Pecnyoauku Kpsim

(ID 1100916)

PACCMOTPEHO COI'TTACOBAHO VTBEPXIEHO
pykoBoautens IIMO 3aMecTuTeNb TUPEKTOpa Mo Jupexrop
YBP
Xanmunosa ©.M. 3epuaeode A.C.
ITpoTokon Ne 4 Xammnosa D./1. | IIpukaz Ne 231
oT «25» 08.24 r. oT «26» 08.2024r.
PABOYAS ITPOTPAMMA

y4eOHOro npeaMera « XuMus. Yriiy0JieHHbI YPOBEHb»

qutst ooyyarommxcst 10 —11 xnaccoB

Ha 2024 — 2025 yueOHBIN TO1

¢. Buauno, 2024




MHNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpaMmma o XMMHH Ha ypOBHE CpeaHEro o01ero odpa3oBaHus pa3paboTaHa Ha
ocHoBe ®DenepanmpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 oOpasoBanuu B Poccuiickoit
Oenepaunn», TpeOOBaHUI K pe3ylibTaTaM OCBOCHMs (eaepanbHON 00pa30BaTENIbHON MPOTPAMMBbI
cpeanero obmero oopazosanusi(P@OIl COO), npencrasieHHbix B PenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crangapre COO, ¢ yuérom Konuenuuu mnpenojaBaHusi ydyeOHOTro mpeaMmera
«Xumusi» B 00pazoBaresibHbIX opranu3zanusix Poccuiickoit deaepannu, peaqnu3yromUX OCHOBHbBIC
o0Opa3oBaTeNnbHbIe MPOTrPaMMbI, U OCHOBHBIX MOJOKeHUN «CTpaTeruu pa3BUTHUS BOCIUTAHUS B
Poccuiickoit @enepannu Ha nepuon Ao 2025 rona» (Pacnopsokenue [IpaBurenscrea PO ot 29.05.
2015 Ne 996 - p.).

Pabouas mporpamma paspaboTaHa B COOTBETCTBHHM C palOoueil mporpaMMoil BOCIHMTaHUS
IIKOJIBI U IPOTPaMMBbI MPOPOPUEHTALIMOHHOTO MUHUMYMa

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA

XuMHUST Ha YpOBHE YIIyOJNEHHOTO W3YYEHHUS 3aHMMAeT BaXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4HOro oOpaszoBanus yuammxcs 10-11 kmaccoB. UM3yuenwe mpeamera,
peasizyemMoe B yCIoBHsIX Tu(dHepeHIIMPOBAaHHOTO, TPO(QUILHOTO 00YICHHS, PU3BAHO 00ECIICYHTh
o011e00pa3oBaTelbHyl0 U OOUIEKYIbTYPHYIO MOATOTOBKY BBIMYCKHHKOB IIKOJBI, HEOOXOAUMYIO
U aJanTalud MX K OBICTPO MEHSIOMIMMCS YCJIOBHSIM JKU3HH B COIIMyME, a Takke s
MPOJOIKEHHsS] 00YYeHHsI B OpPraHu3aluiax MpodecCHOHANTBHOTO 00pa3oBaHUs, B KOTOPHIX XUMHS
SBIISICTCS OJTHOW U3 IPUOPUTETHBIX TUCIIUILIHH.

B nmnporpamme mno XuUMUM Ha3HaYeHHE MpeaMeTa «XUMHUS» TOIydaeT MOJIpPOOHYIO
UHTEPIIPETAllMI0 B COOTBETCTBUM C OCHOBomonararoummu nonoxenusmu Oroc COO o
B3aMMOOOYCIIOBICHHOCTH IIeNied, COJep)KaHUs, pe3ylbTaToB oOydeHUs U TpeOOBaHHI K YpPOBHIO
MOJITOTOBKH  BBITYCKHUKOB. CBHIETENCTBOM TOMY SBISIFOTCS  CJEIYIOIINE, BBIMOIHIEMBIC
MPOrpaMMOii 0 XUMUH, PYHKIIHH:

MH(POPMAIIMOHHO-METOINYECKAs!, pealln3alus KOTOPOi 00eCIeunBaeT MOTydeHHE MPEICTABICHHS O
LENsAX, COJNEp)KaHWM, OOIIeH CcTpareruu OOydYeHUs, BOCHHTAHUS W Pa3BUTHS OOYYaIOLIHXCS
CpeACTBaMU NpeIMeTa, U3y4aeMOro B paMKax KOHKPETHOTO MPpOohuiIs;

OpTraHU3aIMOHHO-TUIAHUPYIOMIAsi,  KOTOpas  MpeayCMaTpUBAET  ONpE/CICHHE:  MPUHIIUIIOB
CTPYKTYPUPOBAHUS ¥ TIOCIIEAOBATEILHOCTH M3y4YeHHs Y4eOHOTO Marepuaja, KOJIHMYECTBEHHBIX H
KayeCTBEHHBIX €ro XapaKTepUCTUK; IMOAXOJ0B K (OPMUPOBAHUIO COJEPKATEIbHON OCHOBBI
KOHTPOJII M OIEHKH O0O0pa30BaTeNbHBIX JOCTIDKEHUH OOyJaromuxcs B paMKax HMTOTOBOH
aTTecTallvu B GOpMe €AMHOTO roCyJapCTBEHHOI0 3K3aMeHa M0 XUMUHU.

[Tporpamma jyist yriryOE€HHOTO U3YUESHUS] XUMUH:
yCTaHaBJIMBAET WHBAapUAHTHOE INPEIMETHOE COoJlepKaHHue, 00s3aTeIbHOe JUIsl M3YUEHHUs] B PaMKax
OTAENbHBIX Mpoduiiel, npeaycMaTpiuBaeT pacnpeaeieHue U CTPYKTYpUPOBaHUE €ro Mo Kiaccam,
OCHOBHBIM COJIEpKaTeIbHBIM JIMHUSAM/pa3/iesiaM Kypca;

Ia€T MpUMEpPHOE pachpe/esieHe yueOHOro BpeMeHH, PEKOMEHIYyEeMOTO JUIsl H3YUYEHUs OT/AEIbHbBIX
TeM;

npejyiaraeT MPUMEPHYIO TOCIEeI0BATEBHOCTh U3YyUeHHsT Y4eOHOTO MaTephasia ¢ y4€TOM JIOTHKH
MOCTPOSHHSI Kypca, BHYTPUIIPEIMETHBIX 1 MEXITPEIMETHBIX CBSI3EH;

Ia€T METOMUYECKYIO HHTEPIIPETALUIO LeJIel U 3a]jau U3y4eHUs IPeMeTa Ha yIriIyOoJIEHHOM ypOBHE
C Y4€TOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHETO OOIIEro 00pa3oBaHUs, COJAEPKATEIBHOM
XapaKTePUCTHKH TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS OCHOBHOHM 00pa30BaTENbHOW MPOTpaMMBI
cpeaHero oduiero oopazoBaHus (JTMYHOCTHBIX, METANPEIMETHBIX, TPEJIMETHBIX ), a TAKXKE C YUETOM
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHBIX JEHCTBUH OOYYAIOMIETOCS 10 OCBOCHHUIO COACPIKaHUS
npeaMera.

[To BceM Ha3BaHHBIM MO3HUIUSAM B TIPOTPAMME 110 XMMHUH TPEAYCMOTpPEHA MPEEMCTBEHHOCTh C
o0y4eHHeM XMMHUHU Ha ypOBHE OCHOBHOIO 00ILero odpa3zoBaHMs. 3a IMpeaesiaMd YCTaHOBJIEHHOU



MPOrpaMMOil MO XUMHUU 00s3aTeNbHOW (MHBAPHAHTHOM) COCTaBISIONIEH COAep)aHUS Y4eOHOTO
npenMera «XHUMHUS» OCTaETcsl BO3MOXKHOCTh BBIOOpa €ro BapuUaTHUBHOM COCTaBIISIONIEH, KOTOpas
JOJDKHA ONPEEIATHCS B COOTBETCTBUU C HAPABICHUEM KOHKPETHOTO MPO(UiIs 00ydeHusl.

B cootBercTBUU ¢ kKOHIENTyaIbHBIMU MoJI0keHUsIMU PI'OC COO 0 Ha3HAYEHUHU TPEAMETOB
6a30Boro u yrayOnéHHOro ypoBHel B cucreme auddepeHunpoBaHHOrO OOy4YEHHsS Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUS XMMHUS Ha YpOBHE YINIYOJNEHHOrO HW3Yy4YeHMsI HaIlpaBlIeH Ha
peanu3aIuio TPEeMCTBEHHOCTH C MOCIEAYIOIIMM 3TAallOM MOJIy4eHHs] XMMUYEeCKOTO 00pa30BaHus B
paMKax HM3yY€HHUs CIELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XMMHUYECKHMX IUCLUHUIUIMH B BYy3aX M
OpraHu3aIMsIX CpeIHero npodeccHoHaIbHOro oOpa3oBaHus. B 3Toil CBSI3M M3ydeHHE NpeaMeTa
«XUMHSA» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pacCIIMpEHUE U YriayOJeHHe TeOpPeTUYECKOH u
MIPAKTUYECKON MOATOTOBKH O0YYarOMIMXCsl, BRIOPABIINX OMpeNeIEHHBIN TPoduiIs 00yueHus, B TOM
YHclie ¢ MEePCIEeKTUBON MOCIEAYIOUIEro MOJYyYEHUs! XMMHUYECKOTO OOpa3oBaHMsI B OpPTraHU3ALMSIX
npodeccuonanbHoro obpazoBanus. Hapsimy ¢ stum, B cBere TpeboBanuiit ®I'OC COO x
IUTAHUPYEMBIM pe3yJibTaTaM OCBOEHHUsS (eaepaabHO 00pa30BaTeIbHONW MPOrPaMMBI CPETHETO
obmiero oOpa3oBaHUs M3y4eHHE MpeaMeTa «XHUMHUS» OPUEHTHPOBAHO TAKXKE Ha peEIIeHHe 3a/1ad
BOCIHUTAHMSI ¥  COLUMAIBHOTO pa3BUTUs  oOOydamomuxcs, Ha ¢GOpMUpPOBaHHME Yy  HHUX
OOIIEMHTEIUICKTYaJIbHBIX yYMEHUH, YMEHHH pPalMOHAIM3AIUN YYEeOHOTO TpyAa W OOOOIIEHHBIX
Croco00B AESITENbHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAIIPEIMETHBIN XapakTep.

CocTaBisOMMUMHI TIpeAMETa «XUMHS» Ha YpPOBHE YIUIYOJIEHHOTO H3YYECHHS SIBIISIOTCS
yrayOonéHnuele Kypcbl — «Opranuueckas xumus» u «OOmiass ¥ HeopraHnuuyeckas xumus». [Ipu
OIIpeICNICHUN MOJIXO0J0B K OTOOPY M CTPYKTYPHOW OpraHu3allld COJAEp:KAHMUSI 3TUX KypCOB B
mporpaMMe Mo XUMHH 3a OCHOBY IpuHATH nonoxkeHus ®I'OC COO o paznuumsx 0a30BOTO U
yrIIyONE€HHOTO YPOBHEH M3Y4eHUS IpeaMETa.

OcHoBy coaepxkanust KypcoB «Opranuueckas XuMus» U «O01as 1 HeopraHu4eckasi XUMHUsDH)
COCTABIISIET COBOKYITHOCTH TPEAMETHBIX 3HAHWA M YMEHHA, OTHOCSIIUXCS K 0a30BOMY YpPOBHIO
M3y4YeHUs MpeaMera. JTa CUCTEMa 3HAHUM IMOJIY4YaeT ONpPeleSEHHOE TEOPETUUECKOE JIONOJIHEHHE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINI 00BEM (PAKTOIOTHYECKOTO MaTepuaa.
Tak, Ha yrinyOn€HHOM ypOBHE HU3YyYEHHUs MpeaMera oOecreuyeHa BO3MOXXHOCTh 3HAYUTEIBHOTO
yBeIMUEHUs! 00bEMA 3HAaHUN O XMMHUYECKUX AJIEMEHTaX M CBOWCTBAaX HMX COEIMHEHUN HAa OCHOBE
paciidpeHusi ¥ yriayOJleHus TMpeJCTaBICHUH O CTPOSHHHM BEIIECTBa, XWMHUYECKOW CBSI3U U
3aKOHOMEPHOCTSIX TMPOTEKAHUS PEAKIUHA, pacCMaTPUBAEMBIX C TOYKHM 3PEHUS XHUMHUYECKOU
KUHETUKA W TEePMOJUHAMHKHU. M3ydeHue meproaudecKkoro 3akoHa W llepuogudeckoil CHUCTEMBI
XUMHUYECKHUX DJIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPECTABICHUIX O
CTPOCHUM aToMa. XUMHUYECKas CBS3b OOBSCHAETCA C TOYKH 3PEHUS SHEPTETUUECKUX HW3MEHEHUH
npu e€ oO0pa3oBaHMM W pa3pylIEHWH, a TaKXKE C TOYKH 3PEHUS MEXaHU3MOB €€ 00pa3oBaHUS.
W3ydyeHue TUNOB peakuuil AONMOIHAETCS (OPMUPOBAHUEM IPEACTABICHUN 00 3JIEKTPOXUMUYECKUX
rpoleccax M 3JIEKTPOJIU3€ pacIllaBOB U pacTBOPOB BELIECTB. B Kypce opraHMyecKkod XUMHH IpPH
PacCMOTPEHMH PEaKIIMOHHON CIIOCOOHOCTH COEIMHEHUH yAenseTcss 0co00oe BHUMaHHUE BOIPOCaM
00 31eKTpOHHBIX A (HeKTax, 0 B3aNMHOM BIMSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEaKIIHid.

Oco0oe 3HaueHHWe HMMEET TO, YTO Ha COJEp’KAaHUE KYpCOB XUMHUH YIIyOJIEHHOIO YpPOBHS
W3YYEHHUS AJI KIacCOB OMpeelEHHOro mpoduis (TI1aBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIOTIOTHEHUW K OOIIe crucTeMe MPEeIMETHBIX 3HAHWW) OKA3bIBAIOT BIMSHUE CMEKHBIC MPEIMETHI.
Tak, HanpumMep, B COAEPKAHUU TPEAMETa ISl KJIACCOB XUMHUKO-(DU3MUECKOro npoduis Goibinoe
3HayeHue OyAyT HMeTh 3JIEMEHThl y4yeOHOro marepuana mo oOmied xumuu. [lpu u3zyueHum
mpeaMeTa B JJAHHOM Ciydae akIeHT OyJeT celaH Ha OOIIHOCTh METOAOB IMO3HAHUS, OOIIHOCTH
3aKOHOB M TEOPHI B XUMUU U B (PU3UKE: aTOMHO-MOJICKYJIsIpHasi Teopus (MOJICKYJIsIipHasi TEOpHUS B
(¢u3MKe), 3aKOHBI COXPAHEHUS MacCchl M DJHEPTrUu, 3aKOHBl TEPMOJUMHAMHKH, DIEKTPOJIH3a,
MIPEJICTaBICHUS O CTPOCHUU BELIECTB U JPYTO€.

B To ke Bpems B coiepaHHH MpeaMeTa IS KJIacCOB XUMHUKO-OHOJIOTHUECKOTO MPOQUIIs
OoNpIIUI yACNBbHBIA BeCc OyAeT MMETh opraHWYecKkas Xumus. B 3Tom ciydae mpemocTaBisieTcs
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BO3MOXXHOCTh JJisi 6osiee 00CTOSITENNFHOTO PACCMOTPEHHUS XMMUYECKOW OpPTaHHM3aIllui KJIETKH Kak
OMOJIOrMYEeCKOH CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K TMpPUMEpPY, TaKHEe CTPYKTYpHbIE
KOMITOHCHTBHI, KaK JIMMUIBI, OCIIKH, YTIIEBOIbI, HYKIIEMHOBBIC KUCIOTHI U npyrue. [Ipu sToM 3HAHUS
O COCTaBe M CBOICTBax MpeJCTaBUTENCH OCHOBHBIX KIJIACCOB OPraHMYECKHUX BEILIECTB CIyXKaT
OCHOBOM JIJIsl H3yYEHUS CYIIIHOCTH MPOIECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIICBAPCHHUS.

B mnnane ¢dopmupoBaHHs OCHOB HaydyHOTO MHPOBO33PEHHS, OCBOEHHUS OOIICHAYYHBIX
METO/IOB MMO3HAHUS M OMNbITa MPAKTHUYECKOTO NMPUMEHEHMS] HAYYHBIX 3HAHUM HM3y4eHUE MpeIMeTa
«XUMHA» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha MEXIIPEAMETHBIX CBA3AX C Y4eOHBIMU
MpeAMETaMH, BXOJSAIIMMU B COCTaB IPEIMETHBIX oOnacteil «EcTecTBEeHHO-Hay4HbIE MPEAMETHI,
«MartemaTuka 1 uHpopmaThka» u «Pycckuil S3bIK U JIUTEPATYpay.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

[Ipu wu3ydenum ydeOHOro mpeamera «XHMHS» Ha YIIyOJIEHHOM ypOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cpefaHero oOmero oOpa3oBaHusi (Ha 0a30BOM ypOBHE), 3ajadei
MEPBOCTEIICHHOM 3HAYMMOCTU SIBIsieTCs (OpPMUpOBAaHME OCHOB HAayKHM XHMHHM Kak o00jactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKOM JAESITEIbHOCTH YEJIOBEKA U OJJHOIO U3 KOMIIOHEHTOB
MUpPOBOM KyJIbTypbl. PemieHue 3ToN 3ajauM Ha YMIyOJEHHOM YPOBHE H3YYEHHUs IpeiMeTa
MpEeANoJaraeT peaan3alnio TakKuxX Leneu, Kak:
dbopMHpOBaHHE TPENCTABICHUA: O MaTepHaJbHOM E€IUHCTBE MHpPa, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTHU SIBJICHUI MPUPOABI, O MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HayK U €€ Belyllen
ponu B 00€creYeHHH YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTBA: B PEUICHUH MPOOJIEM dKOIOTUYECKOMH,
SHEPIreTUYECKON M MUIIEBOI 0€30IaCHOCTH, B Pa3BUTHU MEAULIMHBI, CO3/ITAHIMH HOBBIX MaTEPUAJIOB,
HOBBIX HCTOYHMKOB OJHEPrUHM, B OOECHEUYEHHWU pPAMOHAIBHOTO MPHPOAONOIb30BAHUS, B
(GbOopMHpPOBAaHUN MHUPOBO33PEHUS] M OOMIEH KyIbTYphl UEJIOBEKa, a TaKXe OSKOJIOTUYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;
OCBOEHUE CHUCTEMbl 3HAaHUM, JIEKAIIUX B OCHOBE XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa: (QyHIAMEHTAIBHBIX MMOHATHH, 3aKOHOB W TEOPUH XUMHUH, COBPEMEHHBIX
IIPEJICTAaBICHUM O CTPOEHUM BEUIECTBA HA PA3HBIX YPOBHSX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJUHAMHYECKMX U KHHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKaHUS
XMMHUYECKHUX Peakluil, 0 XHMHUUECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 00LIMX
Hay4YHBIX IPUHILIUIIAX XUMUYECKOTO TPOU3BO/ICTBA;
¢dopmupoBaHre y OOYyYarOMIMXCS OCO3HAHHOTO IOHMMAaHHMsI BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKUX 3HAHUHN [UIs1 OOBSCHEHHUS KIIOYEBBIX HJEeH M MpoOJeM COBPEMEHHON XWMUH, TS
OOBSICHEHUS] M MPOTHO3UPOBAHUS SIBJICHUH, MMEIOIIMX €CTECTBEHHO-HAYYHYIO MPHUPOY;
TPaMOTHOTO peIlleHusl MpoOJieM, CBA3aHHBIX C XMMHUEH, MPOTHO3WPOBAHMUSA, aHAINW3a M OLEHKU C
MO3UIIMKA  JKOJIOTUYECKOW  O€30MacHOCTH  TOCJEICTBHM  OBITOBOM W MPOW3BOJACTBEHHOM
JESATEIBHOCTH YEJIOBEKA, CBA3AHHOM C XMMHMYECKHM IIPOU3BOJCTBOM, HCIIOJIB30BAHUEM U
nepepaboTKOM BEIIECTB;
yriyOJeHue MpesCTaBlIeHUl 0 HAayyHBIX METO/Aax IMO3HAHUS, HEOOXOIUMBIX AJIs MPHUOOpETEeHUs
YMEHUI OPHEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS! XUMHUECKUX SBJICHHUH, UMEIOIIUX MECTO
B [IPUPO/IE, B IPAKTHUUECKOM AEATEIbHOCTH U MOBCEAHEBHON KU3HU.
B mnane peanusanuu mepBOOYEPEIHBIX BOCHUTATEIBHBIX M PA3BUBAIOIINX (PYHKIMN IEIOCTHOU
CUCTEMBI CpelHero oOmiero oOpa3oBaHUsS NMPU W3YYEHHH NpeaMmeTa «XUMHs» Ha yriIyOJI€HHOM
YPOBHE 0CO0YIO aKTyaJIbHOCTh IPUOOPETAIOT TaKKe 1IeNH U 3aJ1auH, Kak:
BOCIIUTaHHE YOEXKIAEHHOCTH B I[IO3HABAEMOCTU SBJIEHUH NPUPOJIbI, YBAXKEHHUS K IPOLECCY
TBOpPUYECTBA B 0OOJIACTH TEOPETHUYECKUX M MPUKIAAHBIX HCCIEAOBAHUNA B XUMHUH, (HOpPMHPOBAHUE
MHPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;
pa3BUTHE MOTHBAIlMK K OOyYEHHIO W TIO3HAHHWIO, CIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCIIUTaHHUIO HAa OCHOBE YCBOEHHUS O0IIEUETIOBEUECKUX [IEHHOCTEI!;



e pa3BUTHE TIO3HABATEIILHBIX WHTEPECOB, WHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEM
oOyuatomuxcs, (OpMHUPOBAaHME y HHUX CO3HATEIBHOTO OTHOIIEHHS K CaMOOOpa3OBaHUIO U
HETPEPBIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCIEUIHON Npo(ecCHOHAIbHOW ¥ OOIIeCTBEHHON
JEeSTeIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBI0 M IMOTPEOHOCTH B 3710POBOM
oOpase KU3HH;

e (opmupoBaHUE YMEHUI W HAaBBIKOB Pa3yMHOTO MPUPOJIOINOIB30BAHUS, PA3BUTHE IKOJIOTUUYCCKOM
KYJIBTYPBI, MPUOOPETEHHE OTBITa OOIIECTBEHHO-TIOIE3HOM IKOJIOTHUECKOH JIeATEIHHOCTH.

MECTO KYPCA B YYEBHOM IIJIAHE

OO11ee 4yuCIIO YacoB, MPETyCMOTPEHHBIX /ISl H3yYEHUS] XUMUHU Ha YTIyOJIeHHOM YPOBHE CPETHETO
obmero obpaszoBanms, coctaBisier 204 vacos: B 10 kmacce — 102 yaca (3 yvaca B Henmenmio), B 11
kiacce — 102 yaca (3 yaca B Henenio).



COJAEP)KAHUE OBYYEHUA

10 KJIACC
OPTTAHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

[IpenmMer u 3HaYE€HUE OPraHUYECKON XUMUHU, TIPECTABICHUE O MHOTOOOPa3HH OPraHuYEeCKUX
COCIMHECHUM.

DNEeKTPOHHOE CTPOEHHE aToMa yriepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHHS.
BanenTHble BO3MOXHOCTU aroMma yriepoia. XUMHUYECKas CBs3b B OPraHUYECKUX COEIUHEHUSX.
Tunsl rubpuauzauy aTOMHBIX opOuTanei yriepoga. MexaHu3Mbl 00pa3oBaHUS KOBaJCHTHOMN
cBsi3U (OOMEHHBIH M JTOHOPHO-aKLENTOPHBIH). THUITBI epeKphIBaHUS aTOMHBIX OpOHTaNel, 6- U M-
cs3u. OpuHapHas, JBOWHas W TpouHas CBA3b. CHocoObl pa3pbiBa CBSA3EH B MOJEKYyJax
opranudeckux Beuiects. [loHsATHE 0 CBOOOIHOM paguKaie, HyKieopuiie 1 d1eKTpoduie.

Teopust cTpoeHus opraHuyeckux coeauHeHuit A.M. byriaepoBa ©  cOBpeMEHHbIE
IIPEJICTABICHUSI O CTPYKTYpE MOJEKYJ. 3HAaUYEHUE TEOPUU CTPOEHUS OPraHUYECKHUX COETUHEHMM.
Monekynspabie ¥ CTpyKTypHble (opmynbl. CTpykTypHbIE (OPMYIbI PAa3IMYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, CckeneTHas. M3omepusa. Buael wu3omepum:  CTpyKTypHas,
MPOCTPAHCTBEHHAsA. DJEKTpPOHHBIE A(G(GEeKThl B  MOJEKylaX OpraHuYecKUX COEeIUHEHUN
(MHIYKTUBHBIA U ME30MEPHBIN 3P PEKTHI).

[IpencraBienne o kinaccupuKalud OpraHUYecKuX BemiecTB. [loHATHE O (GyHKIIMOHAIHHOU
rpynne. I'omonorus. I'omonoruueckue psiapl. CucreMarudeckass HOMEHKJIATypa OpPraHMYECKHUX
coenunennit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcobenHoctn W Kilaccu(ukanus ~ OpPraHUYECKUX  PEAKIHH. OxucnuTensHo-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPraHUYECKON XUMHH.

DKClepUMEHTAIbHBIE METOJbl HM3Y4YEHMsI BEIIECTB M MX IPEBPALICHUI: O3HAKOMIIEHUE C
o0Opa3aMi OpPraHUYECKUX BEIIECTB M MaTepuajlaMH Ha WX OCHOBE, OMBITHI MO MPEBPALICHHUIO
OpPraHMYECKUX BEIIECTB IPU HarpeBaHuu (IJ1aBjIeHUE, 00YIJIMBAHNUE U TOPEHUE), KOHCTPYHUPOBAaHUE
MOJeJIeld MOJIEKYJI OPraHUYECKUX BEILECTB.

YriaeBoaopoabl.

Anxanel. ['oMonoruueckuii psn ankaHoB, oOmas Qopmyria, HOMEHKIATypa M H30MEpHUS.
DNEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJIKaHOB, SP -TMOpUIM3alvs aTOMHBIX
opOuTaneil yriepojaa, 6-cBsi3b. OuU3nUecKue CBONCTBA aTKaHOB.

XHUMHYECKHE CBOMCTBA aJKAHOB: PEAKUUU 3aMEIICHUs, M30MEpPHU3alNH, NETrHAPUPOBAHUA,
LUKIIM3al11, TUPOJIN3a, KPEKUHTa, TopeHusd. [IpencraBienne o MexaHu3Me peakliuid paguKkaibHOro
3aMeIleHHUS.

Haxoxnaenue B mpupoae. CriocoOb! MoydyeHus: ¥ IpUMEHEHHUE aJIKaHOB.

Huknoankanel. O6mas dopmyna, HOMeHKIaTypa U u3oMmepusi. OCOOCHHOCTH CTPOEHHS U
XUMHUYECKUX CBOWMCTB MajbiX (LIUKJIONPONAH, IUKIOO0yTaH) W OOBIUHBIX (IIUKJIOTICHTAaH,
[UKIIOTEeKCaH) IUKI0aTKaHOB. CIOCcOObI MOMYYeHHsI U IPUMEHEHHE ITUKII0ATKAHOB.

Ankensl. ['oMonornyeckuii psj aakeHoB, o0mias ¢Gopmysa, HOMEHKIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI AJIKEHOB, sz-m6p1/m1/13auml aTOMHBIX OpOuTalel yrieposa,
o- U m-cBs3u. CTPyKTypHass W reomeTpuueckas (IHUc-TpaHc-) u3oMmepus. Duznueckue CBOWCTBA
IKEHOB. XUMHUYECKHE CBOMCTBA: PEAKLMH NPUCOCAVMHEHUS, 3aMELIEHUS B O-MOJIOKEHUE NpU
JBOMHOM CBSI3W, MOJMMEpHU3alnK U okucienus. [Ipasnno MapkoBHukoBa. KauecTBeHHBIE peakinu
Ha JIBOMHYIO CBsI3b. CIOCOOBI OTYUYEHUS 1 IPUMEHEHHE aIKEHOB.

AJKagueHsbl. Knaccudukanus aJIKa/INeHOB (conpspkEHHBIE, W30JIMPOBaHHbIE,
Kymyauposanuvie). OCOOEHHOCTH AIIEKTPOHHOIO CTPOEHUS U XUMHYECKUX CBOWCTB CONMPSKEHHBIX
nueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusanusi conpsokEHHBIX TueHOB. CTIOCOOBI TIOTYYESHUS
Y IPUMEHEHHUE aJIKaIUEHOB.



AnxunHbl. ['oMomorudeckuii psn aakuHOB, oOmias ¢opmysia, HOMEHKJIATypa M H30Mepusl.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJKHHOB, SP-THOpUAM3AIMS aTOMHBIX
opOutaneit yriepoma. @Du3MYECKHE CBOWCTBA aJKWHOB. XUMHUYECKHE CBOWCTBA: PEaKIUU
MIPUCOEIUHEHMS, TUMEPU3ALMU U TPUMEpPHU3aLUU, OKHUCIEeHHs. KuCIOoTHbIE CBOWCTBA aJKHHOB,
MMEIOIINX KOHIEBYIO TPOWHYIO CBs3b. KauecTBeHHbIE peakiMu Ha TPOHHYIO CBs3b. CrocoObl
MOJIyYEHUSI U TPUMEHEHUE AIIKUHOB.

ApoMaTtudeckue yriieBoAopo sl (apeHsl). ['omMonorudeckuii psj apeHoB, oOmas (opmya,
HOMEHKJIATypa M H30MepHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OeH30.Ia.
@dusnyeckue CBOMCTBA apeHOB. XHMMHUYECKME CBOMCTBa O€H307a M €ro TOMOJIOTOB: PEAKIUHU
3aMelieHus] B OEH30JIbHOM KOJBIE U YIJIEBOJOPOJAHOM paJMKale, PEaKluu MPUCOSAUHEHUS,
OKHCIIeHHe roMoiioroB Oenzomna. IIpencraBnenne 006 OpHEHTUPYIOIIEM ACHCTBUU 3aMECTHTENEH B
OCH30JIbHOM KOJIbIIE Ha MMPUMEPE ANKHIbHBIX PaJUKaIOB, KApPOOKCUIBHOMN, THAPOKCUIBHON, aMHHO-
M HUTPOTPYNIBI, aTOMOB TajoreHoB. (OCOOEHHOCTHM XHMHYECKHX CBOMICTB  CTHpOJIA.
[Tonumepuzanus ctuposa. CriocoObl NOTYyYEHHS U MPUMEHEHHE apOMAaTUUYECKUX YIIIEBOJOPOIOB.

[Tpuponnsiii ra3. Ilonytasie HedTsHbIe ra3el. Hed1h u e€ mpoucxoxaenue. KameHHbIi yroib
U MIPOIYKTHI ero nepepadorku. CrocoOsl nepepaboTku He(TU: IEPETOHKA, KPEKUHT (TEPMHUUECKHIA,
KaTaIuTU4eckuil), pudopmunr, muponus. [IpomaykTsl mepepaboTku He)TH, WX NpPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas CBSA3b MEXKIY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOCHHME TAJIOTEHIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakiuuu 3amenieHus
rajjoreHa Ha THUJIPOKCOIPYyNIy, HUTPOrpynny, IUaHOrpymnmy, aMmuHorpymmy. [leifictBue Ha
raJIOTEHIPOU3BOAHBIE  BOJAHOINO W CHOUPTOBOrO  pacTBopa  mmiénoud. B3aumopeiictBue
JUTaJOreHaJIkaHOB C MarHueM M IUHKOM. lloHATHE O MeTajlIoOpraHWYEeCKUX COEIUHEHUSX.
Vcnonb30BaHre TajJOreHNPOU3BOAHBIX VYIJIEBOJOPOAOB B OBITY, TEXHHKE M TMPH CHUHTE3E
OpPraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX MPEBpAICHHUI: U3yYeHHUE
(U3NIECKUX CBOMCTB YIIIEBOAOPOAOB (PAaCTBOPUMOCTH), KAYECTBEHHBIX PEAKIMNA YIIIEBOIOPOJIOB
pa3IMYHBIX KiaccoB (oOeciBeUMBaHHE OpOMHOW WM HOJHOM BOJBI, pacTBOpa MepMaHTraHaTa
KaJlisi, B3aMMO/JICHCTBHE alleTHIEHa C aMMHUAYHbIM pacTBOpoM okcuaa cepedpa(l)), kauectBeHHOE
oOHapyKeHMe YIiepoJia U BOJAOpOa B OPraHUYECKHUX BEIIECTBaX, MOJyYSeHHE ITUIIEHA U U3yueHHe
€ro CBOWCTB, O3HaKomyieHHE C KoyuekuusmMu «Hedtb» u «Yrompy, ¢ oOpasmamu 1iactMacce,
Kay4yKOB M pPE3UHbl, MOJEIMPOBAHHE MOJEKYJI YIJEBOJAOPOAOB U TaJOT€HIIPOU3BOIHBIX
YIJI€BOJIOPOAOB.

Kucnopoacoaepxanye oprannyeckne coeinHeHUsl.

[IpenensHble 0/lHOaTOMHBIE cIUPTHL. CTpoeHHE MOJIEKY (Ha MpUMepe MEeTaHoJIa M 3TaHOJa).
['omonoruueckuii psas, odmas Gopmysa, n3oMepus, HOMEHKIIAaTypa U kiaccudukaius. Guznyeckue
CBOMCTBA IPEENbHBIX OAHOATOMHBIX CIUPTOB. BOJOpPOIHBIE CBA3M MEXKIY MOJEKYJIaMU CIUPTOB.
XUMUYECKHE CBOMCTBA: peaklMM 3aMelleHUs, AETUApaTallid, OKHMCICHHS, B3aUMOJCIHCTBHE C
OPraHMYECKMMU W HEOPraHWYeCKUMHU Kucinoramu. KadecTBeHHas peakuus Ha OJHOATOMHBIE
cnupThl. JleficTBME 53TaHONla W MeTaHOJa Ha OpraHu3M uenoBeka. CHocoObl TOTy4eHHS U
IIPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie >¢upsl, HOMEeHKIaTypa U HU3oMepus. OCOOEHHOCTH (U3MYECKUX W XUMHUYECKHX
CBOMCTB.

MHoOroaroMHble CHUPTBHl — O3TUJICHIIMKONb U TNHLepuH. Du3nueckue M XUMHUYECKHe
CBOMCTBA: PEAKIUM 3aMELIEHUS, B3aUMOJCHCTBUE C OPraHMYECKUMU M HEOPTaHUYECKUMU
KHCIIOTaMH{, KayeCTBEHHAasl peaklds Ha MHOroaTOMHbIe chupThl. lIpencraBieHue o mMexaHu3Me
peakiuii Hyki1eo(pmIbHOro 3amMeleHus. JlelicTBue Ha opraHu3M denoBeka. CrocoObl MOTy4YeHUs U
MIPUMEHEHHE MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHHe MOJEKYJbl, B3aUMHOE BIMSHHUE TMIPOKCOTPYIMIBI U OEH30JBHOTO spa.
®usnyeckue cpoiictBa ¢eHonma. OCoOEHHOCTH XUMHUYECKUX CBOMCTB (¢eHona. KauecTBeHHbIE



peakimu Ha ¢enon. Tokcuunocts ¢(enona. CrocoObl MoNydyeHHS W TpPUMEHEHHE (eHona.
®denondpopmanbaeriuaHas cMoa.

KapOoHunpHbIE COEMHEHUS — IbJIETU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHMILHOM
rpynnsl. ['oMonoruyeckue psabl aibAeTHAOB M KETOHOB, obOmas Qopmymna, u3oMepus u
HOMEHKJIaTypa. PU3nYeCcKue CBOMCTBA albIErUI0B U KETOHOB. XMMUYECKUE CBOMCTBA albJIETUI0B
U KETOHOB: peakuuu mpucoenuHeHus. OKHUCIEHHE albJeruoB, KAayeCTBEHHbIE pEAaKUUU Ha
anpaeruibl. CriocoObl MOydeHUs] U IPUMEHEHHE allbJAECTHI0B U KETOHOB.

OAHOOCHOBHBIE MpefeNibHble KapOOHOBbIE KHUCIOThL. OCOOEHHOCTH CTPOCHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HOMEHKIaTypa. (DU3WYECKHE CBONCTBAa OJIHOOCHOBHBIX
npeleabHbIX KapOOHOBBIX KUCIOT. BomopoaHbie CBA3M MEXIy MOJEKyJIaMU KapOOHOBBIX KHCIIOT.
XUMHUYECKHUE CBOWCTBA: KHUCJOTHBIC CBOMCTBA, PEAKIMS STEpUPHKAINK, PEAKIHH C YyJacTHEeM
yraeBoaopoAHoro paaukana. (OCOOEHHOCTHM CBOMCTB MypaBbUHOM KHCIOTBL. [loHsATHe o
MIPOU3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHoroodpazue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HEMpENENbHBIX M APOMATUYECKUX KAapOOHOBBIX KHUCIIOT, ITUKAPOOHOBBIX
KHUCJIOT, TUAPOKCHKApOOHOBBIX KHCHOT. IlperacraButenu BbICIIMX KapOOHOBBIX — KHCIOT:
CTeapuHOBas, MaJbMUTUHOBAS, OJECHHOBAsA, JUHONEBAA, JUHONIeH08ass KUCIOThl. CrocoObl
MOJTyYCHHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxwubie 3¢upsl. ['omonornueckuir psa, obmas Qopmyrna, U30MepUs U HOMEHKIATYpA.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUPOJIN3 B KUCION U LIEJIOYHOU Cpee.

Kupsl. Ctpoenue, Quanyeckue U XUMUYECKHE CBOWCTBA KMPOB: TUIPOJIU3 B KHUCIOW U
mienouHoil cpene. OCOOEHHOCTH CBOWCTB KHPOB, COAEPIKALIUX OCTATKH HEIpPENEIbHBIX JKUPHBIX
KHUCIIOT. JKUpbI B IPUPOJE.

MBpBLT4 KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapaktepucTuka yrieBojgoB. Kmaccudukanus yrieBogoB (MOHO-, IU- H
nojucaxapuapl). MoHOcaxapuabl: TJIOK03a, (pykro3a, ramakrosa, pub03a, Ae30KcHpudo3a.
duznueckue CBOMCTBA U HaxoxaeHue B npupoge. orocunres. XUMHUUECKUE CBOMCTBA TIIFOKO3bI:
pEaKIy C y4acTHEM CIUPTOBBIX U NBJETUIHON IPYII, CIUPTOBOE U MOJIOYHOKHUCIIOE OPOKEHHE.
[IpuMeHeHue TIIIOKO3bI, €€ 3HAYEHHE B KU3HENEATEIbHOCTU opraHusma. Jlucaxapuael: caxaposa,
MajbpTO3a M JIAKTO3a. BOCCTaHaBIMBAIOIIME M HEBOCCTAHABIMBAIOIIME AuMcaxapuiel. ['maponns
nucaxapusioB. Haxoxxnenue B mpupoae u npuMeHeHue. [lommcaxapuipl: Kpaxmai, TJIUKOT€H U
uemnono3a. CTpoeHne MaKpoMOJIEKyJl Kpaxmaia, TIIMKOTeHa U Lesuitos03bl. dusndeckue cBolcTBa
Kpaxmajia ¥ LEeJUTI0J03bl. XMMHUECKHE CBOICTBA Kpaxmala: TWIPOJIHN3, KaueCTBEHHAs peaklus C
noJIoM. XMMHUYECKHE CBOMCTBA LIEJUIIOI03bI: THAPOIIN3, MOIydyeHHe YPUPOB Le0a03bl. [Tonarue
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

DKCHEepUMEHTAIbHBIE METOJIbl M3Y4YEHUs BEIIECTB W MX MPEBPALECHUN: pPacCTBOPUMOCTh
Pa3IMYHBIX CIIUPTOB B BOJIE, B3aMMO/JIEICTBHE 3TAHONA C HATPUEM, OKHCIEHUE ITUIIOBOTO CIIUPTA B
aNbJeru]l Ha pacKaJIEHHOW MEIHOU MPOBOJIOKE, OKUCIEHUE ITHIOBOIO CIUPTA AUXPOMATOM Kallus
(BO3MOYKHO HCMOJIb30BAaHUE BUEOMATEPHUATIOB), KaueCTBEHHBIE pEaKUWU Ha ajabAeruibl (C
ruapokcuaom nuammuHcepedpa(l) u ruapoxcunaom menu(ll)), peakius ruiepruHa ¢ THAPOKCUAOM
meau(ll), xumuueckue CcBOICTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJEHCTBHE pacTBOpa
rmoko3bl ¢ rugpokcunoMm  menu(ll), B3aummopelcTBHME Kpaxmaia € HMOJIOM, pEILICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o TeMaM «CrnupTel U QeHomnb», «KapOoHoBbie KUCIOTHI. ClI0KHbBIE
3UPBD».

A3oTcoaepxaliue OpraHu4ecKkue coeJHHEeHUs.

AMUHBI — OpraHUYecKUe MPOU3BOAHBIE aMMHaka. Krnaccudukanys aMuHOB: anupaTHIeCcKue
U apoMaTU4yecKue; MepBUYHbIE, BTOPUUHbIE U TpeTHuHble. CTpoeHrne MoJeKys, oomas gopmyia,
U30MepHsi, HOMEHKIAaTypa M (HU3MUEcCKue CBOMCTBA. XHMHMYECKOE CBOWCTBA amu(aTHUYECKHX
aMHHOB: OCHOBHbIE CBOWCTBA, aJIKMJIMPOBAHNE, B3aMO/IEUCTBHE NIEPBUUHBIX aMHUHOB C a30THCTOMI
kucioToil. Colli amKuiIaMMOHUS.



AHWIMH — TIPEICTaBUTENb aMHUHOB apomarudeckoro psnga. CtpoeHue aHwiMHa. B3zaumnoe
BIMSIHME TPYyNIl aTOMOB B MoOJIeKyle aHWiIMHA. OCOOEHHOCTH XUMMUYECKHX CBOICTB aHMJIMHA.
KavectBennsle peakuuu Ha aHWiIMH. CriocoObl MOTydeHUs M IPUMEHEHUE anupaTHYeCKUX aMUHOB.
[TonmyyeHue aHMIMHA U3 HUTPOOEH30Ia.

Awmunokucinotsl. Homenknarypa u uzomepusi. OTaenbHbIe MPEICTABUTENH 0-aMUHOKHCIIOT:
ITIUIKH, anaduH. dusnyeckue cBoiicTBa aMUHOKUCIOT. XMMUYECKHE CBOMCTBA aMHUHOKHUCIIOT Kak
aM(OTEpHBIX OPTaHUYECKUX COCTUHEHUH, peakiys MOJIMKOHACHCAIMH, 00pa3oBaHHE MENTHIHON
cBs13U. bronornyeckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 M THAPOJIN3 IENTH]IOB.

benku kak mpupoHble nmonuMepsl. [lepBudnas, BTOpu4Has U TPETHYHAS CTPYKTYpa OEIIKOB.
XUMHUYECKUE CBOICTBA OEIIKOB: TUAPOIIN3, I€HATypalysl, KaYeCTBEHHbIE peaKLUU Ha OEIIKH.

DKcIepUMEHTAIbHBIE METO/Ibl M3yYCHHS BEIIECTB U MX MPEBPALICHUN: pacTBOpPEHUE OEIKOB
B BOJE, JeHaTypauus O€JIKOB INpU HArpeBaHUM, LBETHbIE pEAaKUUU Ha OCJIKM, pelIeHne
HKCHEPUMEHTANBHBIX 3a/a4 10 TeMaM «A30TCOAEpKAIllMe OPraHUYeCKUEe COCTUHEHUS» U
«Pacnio3HaBaHue OPraHMYECKUX COCIMHEHUI.

BbicokoMosIeKyIsIpHbIE COeIMHEHM.

OCHOBHbIE TOHATHUS XUMHUHM BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUIl: MOHOMEp, NOJIMMEp,
CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPU3AIIIH, CPEAHSS MOJEKysipHas Macca. OCHOBHBIE METOJIBI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEJMHEHUH — OJIMMEpU3allis U MOJIMKOHIEHCALIUS.

[TomumepHbie Matepuainsl. [lmacTMaccsl (TOMMATHIICH, MOJUMIPONHIICH, MOJUBUHUIXIOPH],
HOJUCTUPOJ, MOJIUMETHIMETaKpUIIAT, NOJMKAapOOHAThl, NOJMATUIEHTepedTanaT). Y THIN3auus U
nepepadoTKa IIACTHKA.

OnactoMepbl:  HaTypajlbHBIH  KaydyK, CHUHTETHYeCKME Kaydyku (OyTaaMeHOBBIH,
XJIOPOIIPEHOBBIH, N30IPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

BosiokHa: HaTypasnbHble (XJIONOK, IIEPCTh, WIENK), MCKYCCTBEHHbIE (BUCKO3a, aleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tomumeps! crienuanbHOrO Ha3HayeHUs (Te(IIOH, KeBiap, 3JIEKTPONPOBOASALINE MOJUMEPHI,
OmopasaracMbie TIOJTUMEPHI).

OKCIIepUMEHTAJIbHbIE METO/bl M3Y4YEeHHs BEIIECTB M HUX IPEBpAIlEHUIl: O3HAKOMIIEHHE C
oOpaslaMi  TPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, peIIeHHUE
HKCHEPUMEHTAIbHBIX 33/a4 10 TeMe «Pacro3HaBaHuE MIACTMACC U BOJIOKOH.

Pacuérnsie 3anaun.

Haxoxnenne MONEKyIsipHON (OpPMYIBI OPTaHUYECKOTO COEAWHEHHS 0 MAcCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSALIMX B €ro COCTaB, HAXOXKICHHWE MOJEKYISIpHOW (HhOpMyYJbl OpPraHUYECKOTo
COeIMHEHHS 10 Macce (00BEMY) MPOIYKTOB CrOpaHuUs, MO KOJIMUYECTBY BellecTBa (Macce, 00bEMY)
INPOAYKTOB pPEAaKUMU W/MIM HCXOAHBIX BELIECTB, YCTAaHOBJIEHHE CTPYKTYpHOH (OPMYIbI
OpPTaHUYECKOTO BEIIeCTBA HA OCHOBE €ro XHUMHUYECKHMX CBOWCTB WJIHM CIIOCOOOB TIONYyYeHUS,
OIpeJIeJIEHUE IO BBIX0/1a IPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBs3€M MpH M3ydyeHHM opranumdeckoil xumuu B 10 kmacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOJIb30BAHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHITHH, TaK W
MOHATHUH, IPUHATHIX B OTJEJIBHBIX MPEIMETaX €CTeCTBEHHO-HAYUYHOTO IIUKJIA.

OOm1re ecTeCTBeHHO-HAyYHbIE MTOHITHS: SIBICHUE, HAYIHBIA (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHalu3, CHUHTe3, Kiaccuukanus, HaOMIOIEeHHe, U3MEpEeHUe, HKCIEPUMEHT, MOJIEIb,
MO/JICITUPOBAHUE.

dusnka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEHUTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHbD,
BEIIECTBO, TeJO, O0BEM, arperaTHOE COCTOSIHHE BENIeCTBA, (PM3MUECKUE BEIMYMHBI, €IWHUIIBI
U3MEpPEHUsi, CKOPOCTb, SHEPTUS, Macca.

buonorusi: kneTka, opraHu3M, JKOCHCTeMa, Ouochepa, MeTabOIWU3M, HACIIEICTBEHHOCTb,
aBTOTPOGHBIA W TeTepoTpOodHBI THUIl MUTaHUA, OpokeHHe, (POTOCHUHTE3, MAbIXaHHE, OCNKH,
YIIIEBOIBI, JKUPBI, HYKJIIEHHOBBIE KHCIOTHI, (JEPMEHTHI.
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I'eorpadus: mone3Hple UCKOMIAEMBIE, TOTIIIHBO.
TexHoNOrMA: MUILEBBIE NPOAYKTHI, OCHOBBI PAallHOHAJIBHOIO INMUTaHUS, MOIOIIHE CPENCTBA,
MaTepHualbl U3 UCKYCCTBEHHBIX U CHHTETUUYECKHUX BOJIOKOH.

11 KJIACC
OBILIAS U HEOPTAHUYECKAS XUMMUA

Teoperuyeckne 0CHOBbI XMMHH.

Atom. CoctaB aTOMHBIX fAziep. XUMUYECKUU 3ieMeHT. M3oTtonbl. CTpoeHHE 3JIEKTPOHHBIX
000JI09eK aTOMOB, KBAHTOBBIC YK CIIa. DHEPTeTUICCKUE YPOBHU U MOAYPOBHHU. ATOMHBIE OpOUTAIIH.
Knaccudukaius XUMHUECKUX 3JIEMEHTOB (S-, P-, d-, f-anementsr). PactipeencHue 31eKTPOHOB 110
aTOMHBIM OpOUTaNIsAM. DJIEKTPOHHBIC KOH(MUTYpaIlMi aTOMOB 3JIEMEHTOB II€PBOTO—YETBEPTOTO
MEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHHUHM, OJJICKTPOHHBIE KOH(HUTypaluyi HOHOB.
DNEeKTPOOTPULIATETbHOCTD.

[lepuonuueckuii 3akoH u Ilepuoguueckas cucrema XuMU4Yeckux osnementoB JI.M.
MenneneeBa. CBsi3b EPUOANIECKOTO 3aKoHA U [leproanyeckoi cUCTEeMbl XUMHUECKUX AJIEMEHTOB
C COBPEMEHHOW TEOpHeH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMUUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB 10 TPYINAM U MepruoaaM. 3HaAUCHHE
nepuoanyeckoro 3akona J[.1. Mennaeneena.

Xumudeckas CBsI3b. BHABI XMMHYECKOM CBS3M: KOBAJICHTHAs, HOHHAs, METaIddecKas.
MexaHu3mbl 00pa30BaHUsS KOBAJEHTHOM CBSI3U: OOMEHHBIH M JOHOPHO-AKIENTOPHBIA. DHEPrus U
JMHA CBsI3U. [lONSpHOCTH, HAINPABICHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHble
cBa3u. BogoponHas cBsizb. MeXMOIEKYISIpHbIE B3aUMOICUCTBUSI.

BasieHTHOCTh M BaJICHTHBIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJT
C UX TEOMETPHUECKUM CTpOEHHEM (Ha IPUMEPE COSAMHEHUH DIIEMEHTOB BTOPOTO MIEPHO/IA).

[IpenacraBnenne 0  KOMIUIEKCHBIX — coeauHeHUsX. (CoCTaB  KOMIUIEKCHOTO  HOHA!
KOMILIEKCOOOpa3oBaTeNlb, JIMTAHAbL. 3HAYCHHE KOMIUICKCHBIX coenuHeHuid. [lonstue o
KOOPJAMHALIMOHHON XHUMUHU.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. TUIbI KPUCTAINIMYECKUX PEMIETOK
(CTpYKTYp) 1 CBOICTBaA BEILIECTB.

[lonsitue o mucnepcHbix cuctemax. Mctunubie pactBopsl. [IpeacTtaBieHue 0 KOUIOMIHBIX
pactBopax. CriocoObl BeIpaKEHUsI KOHIIEHTPAIIMK PACTBOPOB: MaccoBasi J0JIsl BEIIECTBA B PacTBOPE,
MOJISIpHAsl KOHIIEHTpanusi. HachlllieHHble ¥ HEHACHIIMIEHHBIE PAaCTBOPBI, PaCTBOPUMOCTD.
Kpucrannoruaparst.

Knaccudukanuss m HOMEHKJIATypa HEOPTaHWYECKMX BEIIECTB. TpHUBHAIbHBIC Ha3BaHUS
OTJIETIbHBIX MPEJCTaBUTENECH HEOPraHMUYECKUX BEIIECTB.

Krnaccudukanys XuMHYECKUX peakuil B HEOPraHUYECKOM M OpraHUYecKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEUIIECTB; 3aKOH COXPAHEHMS] M MPEBpPALICHUS SHEPruyd NPU XUMHUUYECKHX
peaknusax. TermoBsie 3QPEKTH XUMUYECKUX peakiuii. TepMoXxuMudeckrue ypaBHEHUSI.

CKOpoCTh XMMHUECKOH peakiuu, € 3aBUCUMOCTh OT pa3iu4HbIX (pakTopoB. ['oMoreHHBIE U
reTeporeHHbie peakunu. Katanus u kataau3aTopesl.

OOpatumble U HEOOpaTUMBIE peakli. XUMUYEeCKoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO
paBHOBecusi. DaKTOphI, BIUAIONIME HA TMOJOKEHHE XHUMHYECKOTO pPAaBHOBECHS: TeMIeparypa,
JIaBJICHUE U KOHIEHTpAIlMU BEUIECTB, yyacTByomux B peakuuu. [Ipunnun Jle Hlatense.

OnektponuTtrueckass  auccorumanua. CuipHble W chnaObie  dneKTponuThl.  CTemneHb
nucconuanuu. Cpena BOIAHBIX PACTBOPOB: KUCIOTHAs, HEUTpanbHas, IIeloudHas. BoaopoaHsblii
nokasarens (PH) pactBopa. ['maponus coneit. Peakiiuu moHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu. CreneHb okucieHus. OKUcIuTenb U
BOCCTAHOBUTENh. [Iporecchl OKHUCIEHHWS W BOCCTAaHOBJICHMs. BakHeWmme OKUCITUTETN U
BOCCTaHOBUTENH. MeTOJI 3NIEeKTPOHHOTO Oananca. DIEKTPOIN3 PaCTBOPOB U PACIUIABOB BEIIECTB.
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OKClepUMEHTAJIBHBIE METOAbl M3Y4YEHHMs BEUIECTB M UX IPEBPALICHUI: DPA3I0KEHHE
MIEPOKCUJA BOJOPOJAa B MPUCYTCTBUM KaTaau3aropa, MOJEIH KPUCTAUIMUYECKUX PEIIETOK,
MIPOBE/ICHUE PeaKIiii HOHHOrO 0OOMEHa, OIpeIeIeHUE CPeibl pAaCTBOPOB C TIOMOIIBIO HHIUKATOPOB,
W3YYCHHUE BIUSHUS DPA3IUYHBIX ()AKTOPOB HA CKOPOCTh XHMMHUYECKOM peakluuud U TOJOKEHHUeE
XUMHUYECKOTI'O PABHOBECHS.

Heopranuueckasi Xummusi.

[Tonoxenne HemeramwioB B Ilepuonnueckoin cucremMe XuMHYecKux diemeHToB J[M.
MenzaeneeBa M OCOOEHHOCTH CTPOCHHMsSI HX aroMoB. @DHU3WYECKHE CBOWCTBA HEMETAJUIOB.
ANOTpOIMS HEMETAJUIOB (Ha pUMepe KUCIIOpoia, cepbl, hocdopa u yriepoaa).

Bogopon. Ilomydenue, Qusmyeckne M XUMUYECKHE CBOMCTBA: PEaKIUU C METAUIAMU H
HEMETAJNIAMH, BOCCTAaHOBUTEIbHbBIE CBOWCTBA. [ Mapuabl. TONIIMBHBIE 2JIEMEHTHI.

lanmorensl. HaxoxnaeHue B mpupoje, CIOCOObI MONyueHUs, (U3NYECKUE U XUMHYECKHE
cBoricTBa. ['amoreHoBoaopoasl. BaxHelmue KHCIOPOACOAEPKAIIUE COEAUHECHHUS TaJIOTEHOB.
JlaboparopHble U MPOMBIIITICHHbIE CIIOCOOBI MOJTYYeHHsI raloreHoB. [IpuMeHneHnue rajJoreHoB U ux
COCIMHECHUM.

Kucnopon, o3oH. JlaGopaTopHble M NPOMBIIUIEHHBIE CHOCOOBI TMOJIYYEHHUS KHUCIOPOA.
duznyeckne 1 XMMUYECKHUE CBOICTBA U IPUMEHEHHUE KUCI0pOoia U 030HA. OKCUABI U IEPOKCU/IBL.

Cepa. HaxoxneHnue B mpupoe, CriocoObl Moxy4eHus:, Gu3nYecKue U XMMUYECKUe CBOWCTBA.
CepoBognopon, cynbduabl. Oxcun cepbi(1V), okenn cepri(VI). CepHricTas U cepHasi KUCIOTHI U HX
conu. OcOOEHHOCTH CBOWCTB CEpHOI KUCIOTHL. [IprMenenne cepol U €€ COeTMHEHHIA.

A3zoT. HaxoxaeHnue B mpupoje, criocoObl MoydeHust, GU3NIEeCKue U XUMHUECKUE CBOMCTBA.
Ammuak, HUTpUIbl. OKcuabl a3oTra. A30THCTas M a30THAs KUCIOTHI U uX coiu. OcoOeHHOCTH
CBOWCTB a30THOU KUCIOTHI. [IpuMeHeHne a30Ta U ero CoOeAMHEHUI. A30THBIE yIOOpEeHHUSI.

®ochop. Haxoxnenue B mpupoje, CIOCOObI MOMydeHUs, (QU3NYECKHe U XUMHUYECKUE
croiictBa. @ochuner u pochun. Okcunsl hocdopa, pochopras kucnora u e€ conu. [IpumeneHne
docdopa u ero coenunenuit. DocpopHsie ynodpeHus.

Yrinepon, HaxoXIeHWEe B mpupoae. AutorpomnHble Momupukamuu. DUNYECKUE W
XMMHYECKHE CBOICTBA MPOCTHIX BEUIECTB, 00pazoBaHHbIX yriepogom. Oxcun yrieponaa(ll), oxcua
yraepoaa(lV), yronbHas kucinora U €€ coiu. AKTUBHUPOBAHHBIA yrojb, aacopOuus. OyiepeHsl,
rpadeH, yriepoaHble HaHOTPYOKH. [IprMeHeHre mpoCThIX BellecTB, 00pa30BaHHBIX YIIEPOJIOM, U
€ro COeIMHEHU.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOJydeHUs, (U3MUECKUEe U XUMHYECKHE
cBoiictBa. Oxcun kpemHusA(lV), kpemHueBas KHUCIOTa, cCWIMKaThl. [IpuMeHeHHe KpeMHHUS U €ro
coequHeHuni. CTekI1o, ero MmojiyueHue, BUbI CTEKIIA.

[Tonoxenue meramnoB B Ilepuonnyeckoil cucremMe XMMHUYECKHX 37eMeHTOB. OcobeHHOCTH
CTPOEHHMS JIEKTPOHHBIX 000JI0UeK aToMOB MeTaioB. OOmme (u3nueckue CBOWCTBAa METaJIOB.
ITpumeHeHne MeTamioB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUN psii HApshDKeHUH MetayioB. OOmue crnocoObl MOJTyUYeHHs] METAJIJIOB:
THUIPOMETAIUIYPrisi, MUPOMETAIUTYPIus, IeKTpoMmeTauryprus. IloHsTHe O KOppo3uum MeTayioB.
CriocoOpl 3a1IUThl OT KOPPO3HUH.

OOmas xapakrepuctuka MeTtauioB |A-rpynmer [lepuoanyeckoil cucTeMbl XHMHUYECKHX
anemeHToB. Harpuil u kanuil: momydeHue, Qpu3nyecKue U XMUMHUYECKHE CBOMCTBA, MPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIUHEHUN.

Obmas xapakrtepuctuka MmetamwioB |lIA-rpynmer Ilepuoanueckoil cucTeMbl XUMHUYECKHX
9JIEMEHTOB. MarHuif ¥ KajubIUii: MoxydeHue, pU3nuecKue U XMMHUYECKUEe CBOWCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coenHeHnH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEeHHUS.

ANIOMMHUI: TIONTydeHue, (PU3NYecKHe M XHMHUYECKHE CBOMCTBA, NPUMEHEHHE MPOCTOro
BEIIECTBA W €ro CcoeauHeHW. AMQOTepHBIE CBOWCTBA OKCHJA W THAPOKCHIA ATIOMUHUS,
T'MIPOKCOKOMITJIEKCHI aTFOMUHUS.
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OOmast xapakTepucTuka MetaiioB mnoOouHslx noarpynn (b-rpynm) Ilepuonndeckoit
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB.

dusnueckue U XMMHUYECKHE CBOMCTBA Xpoma U e€ro coeAuHeHud. OKCHIBI U THUAPOKCH]IBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel W IuUXpoMarbl, UX OKHCIHTEIIbHBIC CBOWCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

®usznueckue M XMMHYECKME CBOMCTBAa MapraHua W €ro coeauHeHuid. Baxuelmue
coequnenus mapranua(ll), mapranua(lV), mapranna(V1) u mapranua(VIl). Ilepmanranar kanus,
€ro OKHCIIUTEIbHbIE CBOKCTBA.

dusnueckue U XUMHYECKUE CBOWMCTBA XKeje3a U ero coequHeHui. OKCUJIbI, TUAPOKCUIBI U
conu xene3a(ll) u xxeneza(lll). [lonmydenne u npuMeHeHHE kKeje3a U €ro CIJIaBOB.

@uU3NYECKUE U XUMHUYECKHE CBOMCTBA MenH U €€ coequHeHuil. [loyyeHne u npuMeHeHue
MeJU U €€ COCAUHEHUN.

[unk: nmomydenue, Gpu3ndeckne ¥ XUMHUECKUE CBOCTBA. AM(OTEpHBIE CBOMCTBA OKCHJIA H
TUAPOKCH/IA IWHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pyMeHeHne IuHKa U €ro CoeAMHEHU M.

DKCIepUMEHTAIBHBIE METOJIbI M3yYEHUS BEUISCTB U WX MPEBpAICHHI: U3ydeHue 00pa3iioB
HEMETaIJIOB, ropeHue cepwl, (ocdopa, xemeza, MarHus B KUCIOPOJE, H3yYEHUE KOJUIECKLIUU
«Metanibpl ¥ CIUIaBbD», B3aMMOJICHCTBHE IIEJIOYHBIX W IEJIOYHO3EMENIbHBIX METaJUIOB C BOJOHU
(BO3MOYKHO HCIOJIB30BaHUE BHJIEOMATEPUANIOB), B3aMMOJICIICTBIE IIMHKA M Kelle3a C pacTBOpaMu
KHUCJIOT M WIEJIOYEH, KaueCTBEHHBIC PEAKIMM Ha HEOPraHWYeCKHe aHWOHBI, KaTHUOH BOJOPOJA U
KaTUOHBl METAJJIOB, B3aUMOJICMCTBUE TMIPOKCUAOB ATOMUHMS U IIMHKA C PACTBOPAMM KHCIIOT U
IeJI0YEH, pelIeHNe SKCIEPUMEHTANIBHBIX 3a1a4 1o TemaM «[ anorensn», «Cepa u €€ COCTUHEHUS»,
«A30T u dochop u ux coeauHeHUs», «MeTalabl TIABHBIX MOATPYHI», «MeTamibl MOOOYHBIX
MIOATPYIII.

XuMUA U )KU3Hb.

Ponp xuMuu B oOecrieYeHWM YCTOWYHMBOTO Pa3BUTHS 4YeloBedecTBa. [IOHATHE O HAay4HBIX
MEeTOAaxX MO3HAaHUA U METOJOJIOTMH HAay4YHOI'o MccienoBaHus. HayuHble MpUHIMIBI OpraHU3aluu
XUMHUYECKOTO MPOU3BOJICTBA. [IpOMBINUIEHHBIE CIOCOOBI MOTYyYEHUS BaXKHEWIIUX BEIIECTB (HA
npuMepe MPOU3BOJCTBA aMMHUaKa, CEPHOM KHCIOTHI, MeTaHona). [IpoMbliieHHbIE CIOCOOBI
MOJYYEHUsI METaUIOB M CIUIAaBOB. XHMHYECKOE 3arpsi3HEHHE OKpYXaloled Cpeapl U ero
nocneAcTBus. Poib XuMuu B 00ecrieueHuu YHEPreTHYeCcKoi O€30MacHOCTH.

Xumusi W 370poBhe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia MCMOIB30BaHUS
JIEKApCTBEHHBIX IIpenaparoB. Posib XUMUM B pa3BUTHU METUITUHEI.

XUMUsl THIU: OCHOBHBIE KOMIIOHEHTHI, MHIEBbIe A00aBku. Ponb xumuu B obecrieueHUu
MUIIEBON O€30MaCHOCTH.

Kocmernueckne u mnapdromepnsie cpenctBa. beitoBas xummus. IlpaBuma GezomacHOro
WCIIOJIH30BaHUS MPETapaToB OBITOBOM XUMHH B TIOBCETHEBHOM >KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHUIIINE CTPOUTENbHBIE MaTepUabl (IIEMEHT, OETOH).

XuUMHS B CEIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEPabHbBIE YIOOpEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHUalibl, KPaCKH, CTEKJIO, KepaMHuKa. Marepuansl ams
ANeKTpOoHUKU. HaHoTexHoMOTH Y.

Pacuérneie 3amaun.

Pacuérbl: Macchl BelecTBa UM 00bEMA ra3oB 10 U3BECTHOMY KOJMYECTBY BEIlECTBA, Macce
WM 00bEMY OJTHOTO M3 YYAaCTBYIOIINX B PEAKIIUU BEIIECTB, MacChl (00bEMa, KOJTHMUECTBA BEIIECTBA)
MPOJYKTOB PEAKIMH, €CIIM OJHO M3 BEIIECTB HMEET MPHUMECH, Macchl (00BhEMa, KOJIMYECTBa
BEIIECTBA) MPOJAYKTa PEaKIMH, €CIM OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C OMpEIeIEHHON
MacCOBOM JT0JIEW paCTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHON KOHIIEHTPALIMK BELIECTBA
B PacTBOpE, I0JIA BBIX0/1a MPOAYKTA PEAKIIMHU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.



13

Peanuzanus MeXnpeaAMETHBIX CBSA3EH NMPHU M3ydeHUH oOIIel 1 HeopraHMuecko XuMuu B 11
KJIacce OCYILIECTBISICTCSA Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MIOHATUM, IPUHATHIX B OTJEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1u11e ecTeCTBEHHO-HAayYHbIE MTOHITHS: SIBICHUE, HAYUYHBIH (akT, TUIIOTE3a, TEOPUs, 3aKOH,
aHaIu3, CUHTE3, Kiaccu(uKauus, MEePUOAUYHOCTh, HAOIIONEHUE, HW3MEpEHHE, JKCIIEPHUMEHT,
MOJIEJIb, MOZCIINPOBAHHUE.

®duszuka: Marepusi, MUKpPOMUDP, MAaKpOMUD, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOIBL,
PaJMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTHMYECKHH ypOBEHb, BEILECTBO, TEJI0, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, MACAIBbHBIN ra3, (U3NYECKUe BEIWYHHBI, SJUHHIBI U3MEPEHHUS, CKOPOCTH,
JHEprus, Macca.

buomorusi:  kierka, opraHm3M, OJKOCHUCTeMa, Ouocdepa, wmeraboim3M, Makpo- U
MHUKPOJIEMEHTBI, OEJIKH, MHUPbl, YIIEBOJbl, HYKJICHHOBBIC KHCIOTBHI, (EPMEHTbI, T'OPMOHBHI,
KpyroBOpOT BELIECTB U IIOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadus: MuHepasbl, FOPHbIE TOPO/Ib, MIOJIE3HBIE HCKOMAEMBIE, TOILUINBO, PECYPCHI.

TexHosorusa: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJULYprusi, CTPOUTENIbHBIE MaTEpUaIbl,
CEeJIbCKOXO35IICTBEHHOE  MPOM3BOJCTBO, MHIIEBAas  HPOMBIIICHHOCTh,  (apMaleBTHUYEeCKasl
IIPOMBIIIJIEHHOCTD, IPOU3BOICTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTEpUAJIOB, MEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.
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IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUSA INPOI'PAMMBI IO XUMHUHMU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-IESATEIBHOCTHBIM IOJIXOJOM B CTPYKTYpe JIMYHOCTHBIX
PE3yNIbTaTOB OCBOCHHSI MPEIMETa «XHUMUS» Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUs BBIICICHBI
CIIEyIOIIME  COCTAaBJISAIONIME:  OCO3HAHME  OOYYaIOUIUMHUCS  POCCUMCKOW  TpakIaHCKOM
UACHTUYHOCTH; TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U CaMOOTNPEACICHNIO; HATNINe
MOTHBAallMM K OOYYEHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
INPUHATBIMU B O6H_[€CTBC npaBujiaMM W HOpMaMH IMOBCACHUA; HAJIWMYUC IIPAaBOCO3HAHMUA,
HKOJIOTMUYECKOM KYJIbTYpPHhI; CIIOCOOHOCTh CTAaBUThH LIEJIM U CTPOUTD KU3HEHHbBIE TIAHBI.

JIMYHOCTHBIE PE3YNIbTaThl OCBOCHHUS MpeaMeTa «XUMHS» OTPaXarT cHOpMHUPOBAHHOCTH
OTbITa TIO3HABATENFHOM M MPAKTUYECKOM AEATEeIbHOCTH OOydYaroluXcsl B MpPOLECCe pealn3aluu
00pa30BaTEeNbHON JIEATEILHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUSA MpeaMeTa «XHUMHUsS» OTpaxaroT CPOPMUPOBAHHOCTD
OTBITAa TO3HABATENBHON M MPAKTHYECKOW IESITEINbHOCTH OOYYarOIIMXCsl B MPOLECCE peaTu3aIiu
00pa30BaTeNbHOM IEATEIBHOCTH, B TOM UUCIIE B YACTH:

1) rpakIaHCKOr0 BOCHUTAHMA:

OCO3HaHHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX MpaB U OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIIOPSIKY;

MPEJICTABICHUS] O COLMAJIbHBIX HOPMax U TMPaBWIAX MEXJIMYHOCTHBIX OTHOILIECHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIBHOCTH NPU CO3JAaHHHM Y4YEOHBIX MPOEKTOB,
pelicHUuN yLIC6HI)IX 1 IIO3HABATCJIbHBIX 3a4a4, BBIIIOJIHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTHUX
[P aHAJIN3€ Pa3JInYHbIX BUJIOB yUEOHOM AESATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

HEHHOCTHOI'O OTHOMICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTE€UYECTBEHHOU XUMUU,

YBa)KEHMsI K IPOLIECCY TBOpYECTBA B 00JaCTH TEOPUU U MPAKTUYECKOTO MPUIIOKEHUS XUMUH,
OCO3HAHUA TOI0, YTO AAHHBIC HAYKMW CCTb PE3YyJIbTAaT IJIHNTCIbHBIX H&6J’HOI[CHI/II71, KPOIOTJIMBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITOCTOAHHOI'O TPpyda y‘IéHBIX " IPaKTUKOB,

MHTepeca U Mo3HaBaTeIbHBIX MOTHBOB B MOJIYYE€HUH U MOCIEAYIOIIEM aHalIu3e HH(opMaIuu
0 NCPEAOBLIX JOCTUKCHUAX COBpCMeHHOi/JI OTECUECTBEHHOU XUMUH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPAaBCTBCHHOI'O CO3HAHUS, STUYCCKOI'0 ITOBECACHU A,

CIIOCOOHOCTH OIICHMBATh CHUTYAllH, CBSI3aHHBIE C XMMHYECKHUMH SIBJICHUSIMH, ¥ TIPUHUMATh
OCO3HAHHBIC PCHICHU S, OPUCHTUPYACH HAa MOPAaJIbHO-HPABCTBCHHBLIC HOPMbI U ICHHOCTHU,

TOTOBHOCTH OIIGHMBaTh CBOE IIOBEJEHME W IMOCTYNKM CBOMX TOBapHILEd C MO3UIU
HPAaBCTBCHHLIX U NPABOBBIX HOPM U C y‘IéTOM OCO3HaHUuA HOCHGJICTBI/Iﬁ ITOCTYIIKOB;

4) popMupoOBaHMSA KYJIbTYPHI 310POBb:

MOHUMAaHMSI LIEHHOCTeW 3J0poBOro M Oe3zomacHoro oOpa3a >KHM3HH, HEOOXOIWMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3NUECKOMY M IICUXUYECKOMY 3/I0POBbIO;

coOJTr0IeHUsI TIPaBIIT 0€30TIaCHOTO OOpaIeHHUs C BEIIECTBAMH B OBITY, TOBCETHEBHOM JKH3HU,
B TPYJIOBOH JI€ATENIbHOCTH;

IMOHUMaHHWA HEHHOCTHU MMPaBUJI HHAWBUAYAJIBHOI'O U KOJIJICKTUBHOT'O 0e30IacHoro IIOBCACHU A
B CUTYallUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HHU JIOJIEH;

OCO3HaHHUS TMOCHEACTBHM W HENpPUSTHUS BPEAHBIX TPUBbIUEK (YIMOTPEOJICHUS aJIKOTOJIs,
HapPKOTHUKOB, KYPEHHUS);

5) TpyaoBoro BocnuTaHus:
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KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIENOBATEIILCKOW  JIEeATEIhHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOUN U APYTUX BUAAX AEITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEIICHUHM MPAKTHYECKUX 3a7ad COLHAIHHOU
HAIpPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTUIECKOMY H3yUeHHUIO TPOo(deccuii pa3InyHOro pojia, B TOM YHCJIE Ha OCHOBE
MPUMEHEHHUS [TPEIMETHBIX 3HAaHUH M0 XUMHU;

YBXKEHUS K TPYIY, JIOASIM TPYyJa U pe3yJIbTaTaM TPYAOBOH JEATEeIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYaJbHOM TPaeKTOpUU 0Opa3oBaHUs, Oyayiien
npodeccun U peanu3anuyd COOCTBEHHBIX XHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XUMUU, MIHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

HKOJIOTMUYECKU 1€1eCO00Pa3HOro OTHOILIEHHUS K MPUPOJE KAaK HMCTOYHUKY CYIIECTBOBAaHUS
’KM3HHU Ha 3emie;

MOHUMAaHUS TJI00ANBHOTO XapaKTepa HKOJIOTMYECKUX MpoOsieM, BIUSHHUS IKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM CPENBL;

OCO3HaHHUS HEOOXOAMMOCTH HWCIOJIb30BaHUS JOCTIKEHUN XUMHUHM JUISl PELICHUS BOIPOCOB
palMoOHAIBHOTO MPUPOIOTIOIH30BAHNS,

aKTUBHOTO HETPHATHS ACHCTBUIA, MPUHOCIIIMX Bpel OKpYKalolleld MNPUPOIHON cpee,
YMEHHS TMPOTHO3UPOBATH HEOJATONPUATHBIC ASKOJIOTHYECKHUE TOCICACTBUS MPEIITPHHIMACMBIX
NEUCTBUI U TPeIOTBPAILATh HX;

HAJIMYUS PA3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKOH KYJIBTYpPBI, OIBITA
NESTeNbHOCTH  DKOJIOTUYECKOW  HAmpaBICHHOCTH, YMEHHUS  pPYKOBOJICTBOBAaThCS HMH B
MO3HABATEIPHON, KOMMYHUKATUBHOW M COLMAIBHOW TPAKTHKE, CIOCOOHOCTH M YMEHHS aKTHUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 NMTO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUA HAyKH U
OOIIECTBEHHOH MPaKTHKH;

MOHUMAaHUS CNeuu(UKN XUMUU KaK HayKd, OCO3HaHHMs €€ poiau B (HOPMUPOBAHUU
pPalMOHAIBHOTO HAYYHOTO MBIILIEHUS, CO3JAaHUH IEITOCTHOTO TMPEACTABICHHUS 00 OKpYKaroleMm
MHUpE KaK 0 €IUHCTBE MPUPOJIbI U YETIOBEKA, B TIO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH U pPelIeHUun
po0JieM CoXpaHeHHUs MTPUPOTHOTO PABHOBECHS;

yOSXXIEHHOCTH B 0COOOM 3HAYMMOCTH XHMMHH JIJIi COBPEMEHHOM IHMBWIM3AIMHU: B €&
T'YMaHUCTHYECKON HAMpaBICHHOCTH W BAXHOW pONM B CO3JaHUM HOBOW 0a3bl MaTepUaNbHON
KYJIBTYpPBI, B PEIICHHH TJI00ATBHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBON U SKOJOTHUECKON 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00€CIICYCHUH
YCJIOBHH YCIIEUTHOTO TPY/JA M DKOJIOTHIECKH KOMDOPTHOM KU3HHU KAXKIOTO YjIeHa OOIIECTBA;

€CTeCTBEHHO-HAYYHOH TPaMOTHOCTH: TOHHUMAaHHs  CYIIHOCTH METOJOB  IO3HAHUA,
HCIIOIB3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJIh30BaTh IMOJy4aeMble 3HAHUS IS
aHalM3a U OObSICHEHHUS SIBICHUH OKPYKAIOIIET0 MUpa U MPOUCXOA[IINX B HEM U3MEHEHHH, YMEHHS
nenath 000OCHOBaHHBIEC 3aKJIIOUEHUS HA OCHOBE HAyUYHBIX (PAKTOB M MMEIOIIMXCS JTAHHBIX C LEJBI0
MOJIyY€HUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO MCTOJB30BaTh XUMUUECKHUE 3HAHUSA JUIsl pEIIeHUsT TpobieM B
pEeATbHBIX KU3HEHHBIX CHTYAITUSX;

WHTEpeca K MO3HAHMIO, UCCIIEIOBATEIHCKON ACATENHHOCTH,

TOTOBHOCTH W CIOCOOHOCTHM K HEMPEephIBHOMY OOpa30BaHHUIO M caMo0Opa3oBaHUIO, K
AKTUBHOMY TIOJTYUYEHHUIO HOBBIX 3HAHUH 110 XUMHHU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTAMHU;

HMHTEpeca K 0COOCHHOCTSIM TPy/Ia B Pa3IHUHBIX chepax mpodecCHOHATHHON AeITeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI
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MeTtanpeaMeTHble pe3ysbTaThl OCBOSHUS IMPOTPAMMBI MO XHUMHH Ha YpPOBHE CPEIHEro
o01mero o0pa3oBaHus BKIIFOYAOT:

3HAYUMBIC IS  (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXIUCIUILTMHAPHBIC
(MexIpeIMeTHbIE) O0IleHayuHble TOHSITHS, OTPAKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
crenu(pUKy METOJO0B IMO3HAHUS, HCIOIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIEeCTBO,
SHEprusi, [BIIEHUE, IPOLIECC, CUCTEMA, HAYYHBIM (DaKT, MPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, UCCIIEIOBaHUE, HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalbHble yuyeOHbIE JecTBUA (IT03HABATENIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC),
obecneunBaromue GopmupoBanue (QYHKIIMOHAILHON TPAMOTHOCTH M COLIMAJIBHOW KOMIIETCHIIUU
o0ydJaronumxcs;

CIIOCOOHOCTh ~ OOYYarOIIUXCS ~ HWCIOJB30BaTh  OCBOCHHBIE  MEXIMCIUIUIMHAPHBIC,
MHUPOBO33PEHYECKHE 3HAHMUS U YHHUBEpcajbHble YydeOHble JAEWCTBHS B TO3HABaTENbHOM U
COLIMAJIBHOM ITPAKTHKE.

MertanpeameTHble  pe3yibTaThl  OTPAXKAlOT OBJAJCHHUE YHHUBEPCAJIbHBIMU  Y4E€OHBIMU
MO3HABATEIPHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

1) 6a30BbIe JIOTHYECKHE AeHCTBUS:

CaMOCTOSITENIFHO (POPMYJIMPOBATh M  aKTYAIM3HPOBATh TMPOOJIEMYy, paccMaTpuBarh €&
BCECTOPOHHE;

ONpeAeNATh ILeNIM JAEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX JOCTHIKECHMUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEIISIMU;

UCIOJIb30BaTh IIPU OCBOEGHUU 3HAHUN MNPUEMBI JIOTMYECKOI'O MBIIUICHUS: BBIICIATD
XapakTepHble TPU3HAKM TIOHATUH M  YCTAHAaBIMBaThb WX B3aMMOCBSA3b, HCIIOJIb30BaTh
COOTBETCTBYIOILIME TIOHATUS JUIsl OObSICHEHUS OTIENbHBIX (DAKTOB U SBJICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIMA;

YCTAHABJIMBATh IPUUUHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyKIACHUs (MHAYKTHBHbIC, JEIYKTHUBHbIC, TI0 aHAJIOTUH), BBISBIAThH
3aKOHOMEPHOCTH M IPOTUBOPEUYHUS B pacCMaTpPUBAEMbIX SBIICHUSAX, (OPMYIHpPOBATH BBIBOIBI U
3aKJIFOUEHUS;

MPUMEHSTh B IPOLIECCE MO3HAHUS HCIOJb3YEeMble B XMMHHM CHMBOJUYECKHE (3HAKOBBIE)
MOJI€NH, TPe0Opa3OBbIBaTh MOJEIbHBIE MPEACTABICHNUS — XMMUYECKUN 3HAK (CHMBOJI) 3JIEMEHTA,
XUMu4eckas (opMyna, ypaBHEHHME XUMHMUYECKOW peakUMu — TpH pelIeHHuH  Yy4eOHbIX
MIO3HABATENbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIbHbBIC MPEJICTABICHUS NI
BBISIBJICHMSI XapPAKTEPHBIX IPU3HAKOB U3y4acMbIX BEILIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIeN0BaATENbCKHE €CTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIUM;

¢dbopMynupoBaTh LEIM U 3aJaud  HCCIEIOBaHHUS, MCIONb30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENILHO C(POPMYTUPOBAHHBIE BOMPOCHI B KAUE€CTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI ISt
(hopMHPOBaHUS TUIIOTE3BI 10 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMbBIX CY)KJICHUN;

BIAJCTh HaBbIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IPOBEICHHUS YYEHHYECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaONI0AaTh 3a XOJIOM IIpoIlecca, CaMOCTOSITENIbHO
IPOTHO3UPOBATh €ro pe3ynbTar, (OpMYyIHpPOBaTh OOOOIIEHHS U BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEA0BAaHUS, COCTaBISATH OOOCHOBAaHHBIM OTYET O MPOJETaHHON
pabore;

MpUOOpETaTh OMBIT YYEHWYECKOW HCCIIEOBATENbCKOM M MPOEKTHOH JesATENIbHOCTH,
IPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHHUs
MPaKTUYECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHbIX METOA0B [TO3HAHUSI.

3) paGora ¢ nngopmanmeii:
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OPUECHTUPOBATHCS B PA3IMUHBIX HCTOUHUKAX MH(pOpMaIUU (HAYIHO-TIONYJISIpHAs JIUTEpaTypa
XUMHAYECKOTO COJICpP)KaHUs, CIpPaBOYHBIE TIOCOOMs, pecypchl MHTepHeTa), aHaIM3UpPOBATh
MHPOPMALIMIO PA3NWYHBIX BUIAOB W (OPM MPEACTABICHUS, KPUTHYECKHM OLIEHUBATh €&
JOCTOBEPHOCTh U HETIPOTHBOPEUYUBOCTH;

(dbopMynIHpOBaTh 3ampochl M TPUMEHATH pa3IM4YHbIE METOABI MpPHU IOHCKE U 0TOOope
nHpopMaIKY, HeOOXOIMMOM JUIS BHITIOJIHEHHSI YUCOHBIX 3a7a4u ONPEIeIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCIOIB30BaHUSA HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH |
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAIbHYIO (OpMY MpeacTaBIeHHUs HHPOPMAIUN (CXEMBbI,
rpaduku, TUarpaMMebl, TaOJIUIIBI, PUCYHKH U IPYTHE);

WCIOJB30BAaTh HAyYHBIH S3bIK B KAuecTBE CpeACTBAa IMpH paboTe C XUMHUYECKOH
uHpOpMaIIMEH: IPUMEHATh MEXIPEIMETHbIE ((PU3NIECKHEe U MAaTEeMaTHUECKUE) 3HAKU ¥ CUMBOJIBI,
¢bopmyibl, a0OpeBHaTypbl, HOMEHKIATYPY;

UCIIOJIh30BATh 3HAKOBO-CHMBOJIMYECKHE CPECTBA HATJISITHOCTH.

KoMMyHHKaTHBHBIEC YyHUBEPCAJIbHbIEC YUeOHbIC 1eliCTBHA:

3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOI TEMBI B XOJI€ TUAJIOTa W/UIIH JUCKYCCHH,
BBICKa3bIBaTh UJIeH, (POPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIBHO BBHIITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3CHTALUel pPe3ysbTaTOB I103HABATEIbHOM JEATENBHOCTH, MOJTY4YE€HHBIX
CaMOCTOSITENTFHO MJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIMTOJIHEHUH XUMHYECKOTO SKCIIEPUMEHTA,
IPAKTUYECKON PabOThl MO MCCIEJOBAHUIO CBOMCTB M3ydaeMbIX BELIECTB, peaaH3alMd y4eOHOTO
npoeKkTa, W (OPMYIHPOBATH BBIBOABI IO pE3yJIbTaTaM MPOBEACHHBIX HCCIECAOBAHUHN ITyTEM
COI'JIACOBaHUS MO3ULUH B X0/l 00CYKAEHUS 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHHBepcaJbHbIe Y4eOHbIE AelicTBHUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATENIBHYIO JESTEIbHOCTD,
omnpexaenss €€ LEIU W 3aJayd, KOHTPOJMPOBATH M IO Mepe HEOoOXOIUMOCTH KOPPEKTUPOBATH
Ipe/UlaraéMblii  aJrOpUTM JAEHCTBUM NpHU BBINOJHEHUHM YYEOHBIX M MCCIEJOBATENbCKUX 3ajad,
BbIOMpaTh Haubosiee 3(PPEKTUBHBIA CIOCOO MX pEIIeHUs C YYETOM IOITY4YEHMs] HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIMSIX;

OCYILIECTBISATH CAMOKOHTPOJIb JI€ATEIHHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

NPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOEHHUS NMPOrpaMMbl 10 XUMHM Ha YriIyOJEHHOM YpOBHE Ha
YpPOBHE CpeaHEero ooOImero o0pa3oBaHUs BKIIOYAIOT crenuduueckue s ydeOHOTO MpeaMeTa
«XuMUS» HaydyHble 3HAHMs, YMEHHMS M CHOCOOBI JEeMCTBUH IO OCBOCHMIO, MHTEPIpPETALUN U
peoOpa3oBaHUIO 3HAHWH, BUABI JEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHUS W NPUMEHEHUIO
3HaHUI B pa3IMUYHBIX Y4YEOHBIX CHUTYyallUsiX, a TaKKe B pEaJbHBIX >KU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C XMMHUEH. B mporpamme 1o XuMHH TpeIMETHBIE PE3YyIbTAThl MPEICTABICHBI M0 TOAaM
U3yUYEHHUS.

10 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHsD) OTPaxaroT:

c(OPMHPOBAHHOCTH TPEACTABICHUN: O MECTEe M 3HAUYEHUHM OPTaHWYECKOH XWMHUH B CHCTEME
€CTECTBEHHBIX HayK M €€ poJM B 00ECIEYeHUH YCTOWYMBOIO Pa3BUTHS UYEIOBEYECTBA B PELICHUU
poOJIEM HKOJIOTHYECKON, IHEPreTHUECKOW M IHUIIEBON 0e30MacHOCTH, B Pa3BUTHH MEIHIIMHBI,
CO3JIaHMM HOBBIX MAaTe€pHajoB, HOBBIX MCTOYHHKOB HSHEpPIUH, B OOECHEUEHHM DPALUOHAIBHOTO
MIPUPOJIOTIONB30BaHUSA, B (POPMUPOBAHUN MHPOBO33PEHHS M OOIIEH KyIbTyphl YENIOBEKa, a TaKkKe
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpE/Ie;

BJIa/ICHUE CUCTEMOM XMMHMUYECKUX 3HAHUN, KOTOpas BKJIKOYAET: OCHOBOIOIATAIOUINE OHSITHS
— XUMHYECKHH DJIEMEHT, aTOM, PO M IEKTPOHHAs 000JI0YKa aToma, S-, P-, 0-aTOMHBIE OpOHTaIH,
OCHOBHO€ U BO30YKIEHHOE COCTOSIHUS aToMa, THOpUIN3alusi aTOMHBIX OpOUTaliel, MOH, MOJIeKYJIa,
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BaJICHTHOCTb, JIEKTPOOTPHUIIATETILHOCTh, CTEIIEHh OKUCIICHHS, XHMHUECKasl CBSI3b, MOJIb, MOJIIPHAs
Macca, MOJISIpHBIM 00bEM, yriepoaHblil ckeneT, GyHKIMOHaIbHAs TPYIINa, paguKkail, CTPYKTypHbIE
(bopmybl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), H30MEPHsI CTPYKTYpHAasi U IPOCTPAHCTBEHHAs
(reomeTpuyeckasi, OINTHYECKas), M30MEPhl, TOMOJOTHMYECKHH psAll, TOMOJIOTH, YTIJIEBOJIOPOJIBI,
KHUCJIOPOA- M a30TCOJEpKAIIUEe OPraHUYeCKUE COCIUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHMS; TEOpUM, 3aKoHbI (mepuonuueckuii 3akon /J[. U.
MeHnneneeBa, TEOpUsl CTPOSHHUS OpraHMYecKuX BemecTB A. M. ByrnepoBa, 3akoH cOXpaHEHHs
Macchl BEILECTB, 3aKOH COXPAHEHHUS U IMPEBPALICHUS HSHEPrUM NpPU XUMHUYECKHX PEaKIUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMUH, MUPOBO33PEHUECKUE 3HAHUS, JICKAIHE B OCHOBE
MOHUMAaHUS TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHX SIBICHUM; MPEJCTABICHUS O MEXaHU3Max
XUMUAYECKUX PEaKLUUi, TEPMOAMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX MPOTEKAHHS, O
B3aMHOM BIIUSSHUM aTOMOB M TPYyNIl aTOMOB B MoJieKyJlax (MHAYKTUBHBII U ME30MEpHbII
a¢dekrol, opuertanTsl | u |l pona); pakTomornyeckue cBeieHns 0 CBOWCTBAX, COCTABE, MOJYICHUN
u 0e30IaCHOM HCIIOJIb30BAHUM BAKHEUIINX OPraHMYeCKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JESITEeIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPHUHIUIAX XMMHUYECKOTO MPOM3BOJCTBA (Ha MpuMepe
MIPOM3BOJICTBA METAHOJIA, TIepepabOTKH HEPTH);

c(OPMHPOBAHHOCTH YMEHUI: BBISBIISITh XapaKTEPHbIC TPU3HAKY MTOHATUH, YCTaHABIMBATH UX
B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME TOHATHS TMPH OMHCAHUU COCTaBa, CTPOCHHS U
CBOWCTB OPraHMYE€CKUX COCTUHECHUMN;

c(hOpMUPOBAHHOCTH YMEHUI:

WCIOJI30BATh XUMUYECKYI0 CHMBOJIUKY JIJIsl COCTABIICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEIIETHBIX) POPMYIT OPraHUYeCKIX BEIIECTB;

COCTABIISITh YPAaBHEHHUS XUMHUECKUX PEAKIMA M PACKPhIBATH UX CYIIHOCTH: OKHCIHTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUN MOCPEJICTBOM COCTABJICHMS 3JICKTPOHHOTO OallaHCca 3TUX pPEeaKIMid,
peakiuii H'OHHOTo 0OMeHa IMyTEM COCTABIICHHSI UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTaBIMBATh MOJEIM MOJIEKYJT OpraHWYeCKUX BEIIECTB M WUIIOCTPAlUU UX
XUMHAYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHI: yCTaHABIUBATh MPUHAMJICKHOCTh M3YYEHHBIX OPraHUYECKHX
BEIIECTB M0 UX COCTaBY M CTPOEHUIO K OINpPENeIEHHOMY KiacCy/Tpylie COeAWHEHUH, AaBaTh UM
Ha3BaHMs o cucremaTndeckoit HomeHknarype (IUPAC) u npuBoauTh TpuBHUaIbHbIC Ha3BaHUS AJIs
OTHCNBHBIX TIPEICTABUTENCH OpPraHMYECKUX BEMIECTB (ITHJICH, aleTHIICH, TOJYOJ, TIIHILEPHH,
STHJICHTJIMKOJb, (eHON, (GOpMalbAETH I, alleTAIbIACTH I, alleTOH, MypaBbUHAs KHCIIOTa, YKCyCHas
KHCIIOTa, CTEapUHOBAs, OJICMHOBAs, MATbMUTHUHOBAS KHUCIOTHI, TIUIMH, aJaHWH, MaibTO3a,
bpyKTO3a, aHUIIMH, JUBHHUI, U30TIPEH, XJIOPOIIPEH, CTUPOI U IPYTHE);

chOpPMUPOBAHHOCTh yMEHHS OIpPEAeTATh BHUJ XHUMHUYECKOH CBS3M B OpPraHMYECKHX
COeIMHEHUX (KOBAaJICHTHAS! M NOHHAS CBSI3b, G- U M-CBSI3b, BOJOPO/IHAS CBS3b);

chOpPMUPOBAHHOCTh YMEHHsI TMPUMEHSTHh TMOJNOKEHUS TEOPHUH CTPOCHHSI OpPraHWYECKUX
BeuiectB A. M. BytnepoBa 111 00bsSCHEHHUS 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOCHHS;

c(OPMHPOBAHHOCTH YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, PU3NICCKHAE U XUMHUYECKHE
CBOMCTBA THUIUYHBIX TMPEACTABUTENCH pa3NUYHBIX KJIACCOB OPraHMUYECKHUX BEIIECTB: AJIKAHOB,
[IUKJIOANKAHOB, aJKEHOB, AalKaJHEeHOB, AaJIKHHOB, apOMAaTHYECKUX YTJIEBOIOPOIOB, CIIUPTOB,
QIBJIETH]IOB, KETOHOB, KapOOHOBBIX KHUCIIOT, TPOCTBIX W CIOXHBIX J(PHUPOB, IKHUPOB,
HUTPOCOCIMHEHUI U aMUHOB, aMHHOKHCJIOT, OCJIKOB, YTJIE€BOJOB (MOHO-, M- W TMOJUCAXAPUIOB),
WUTIOCTPUPOBATh TE€HETHUECKYI0 CBSI3b MEXKIYy HUMH YPaBHEHHSIMH  COOTBETCTBYIOIIUX
XUMHAYECKHX PEaKIUi ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

chOpPMUPOBAHHOCTh yYMEHHS TOATBEPKIaTh Ha KOHKPETHBIX TNpUMEpax XapakTep
3aBHCUMOCTH DPEAKIIMOHHOW CIIOCOOHOCTH OpPTaHWYECKHX COCJUHEHWH OT KPaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AMMHOT'O BIUSHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIaX;
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c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKU YIIIEBOJOPOIHOTO ChIphs (He(DTh,
MPUPOJHBIN Ta3, Yrojb), CIOCOOBI €ro MepepadOTKM W MPaKTUYECKOe MPUMEHEHHE MPOIAYKTOB
nepepadboTKH;

chOpPMUPOBAHHOCTh BJQJICHUS CHCTEMON 3HAHMM O €CTeCTBEHHO-HAYYHBIX METOJax
[IO3HAHUS — HAOIIOACHUU, U3MEPEHUH, MOICIIUPOBAHUY, SKCIIEPUMEHTE (PEaIbHOM U MBICJIEHHOM)
Y YMEHUS IPUMEHSATDH 3TH 3HAHUS;

c(hOPMUPOBAHHOCTh YMEHHS MMPUMEHSITH OCHOBHBIE OMEPAIUHA MBICIUTEILHON NeATEIbHOCTH
— aHalmM3 W CHUHTE3, CpaBHEHHE, O00O00IlIeHHEe, CHUCTeMaTHU3allhi0, BBISBICHUE MPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — U1 U3YUEHUS CBOMCTB BEMIECTB U XUMUYECKUX PEAKIU;

c(OpPMUPOBAHHOCTh YMEHHIl: BBISBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C MOHATUSAMHU U
IIPEICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IIPEIMETOB Ul 00JI€€ 0CO3HAHHOIO OHUMAaHUs
CYLIHOCTH MaTEpHAIIbHOIO €IMHCTBA MHPA, UCIIOJIb30BAaTh CUCTEMHBIE 3HAHMS MO OPraHUYECKOU
XUMUU ISl OOBSICHEHHUS U TTPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOY;

chOpPMUPOBAHHOCTh yYMEHUW: TMPOBOAUTH PACUETHl IO XUMHUYECKUM (QopmyiaamM U
YPaBHCHHUSIM XUMUYECKUX PEAKIUN C UCIIOJIb30BaHUEM (PU3MYECKHX BETUYHH (Macca, 00bEM Tra3oB,
KOJMYECTBO BEILIECTBA), XapaKTEPU3YIOUINX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI: PacdéThl IO
HaxXO0XXJICHUIO XMUMHYECKOM (POpPMyJIbI BELIECTBA IO W3BECTHBIM MACCOBBIM JOJIIM XHUMHUYECKHX
AJIEMEHTOB, MPOJIYKTaM CTOpaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, AHAIM3MPOBATH W OICHWBATH C MO3WIMN
HKOJIOTMYECKON Oe30MacHOCTH TMOCHEACTBUS OBITOBOM M IMPOU3BOJCTBEHHOW AESITENHLHOCTU
YeJI0BEKa, CBA3aHHOMU € MepepadOTKON BEIECTB, CIIOJIb30BaTh MOJIYYEHHbIE 3HAHUS ISl IPUHSTUS
IPaMOTHBIX PEIICHUN TPOOJIeM B CUTYAIUsIX, CBA3aHHBIX C XUMHUEH;

c(OPMUPOBAHHOCTh yMEHHI: CAMOCTOSATEIBHO IUIAHUPOBATh W IMPOBOJUTH XHUMHUYSCKUN
AKCIIEPUMEHT (TOJIyYeHHE U M3y4eHHE CBOICTB OpPraHMYECKHX BEIIECTB, KAYECTBEHHBIE PEaKIuu
YIJIEBOJIOPOAOB PA3JIMYHBIX KJIACCOB M KHMCIOPOJCOAEPKALIMX OPraHMYECKUX BEILECTB, PEIICHUE
AKCIIEPUMEHTAIBbHBIX 3a71au M0 Paclo3HABAHUIO OPraHMYECKHX BELIECTB) C COOIIOJCHUEM MPaBUI
0e30macHOro OOpaleHust ¢ BeIECTBAMU H J1a00PaTOPHBIM 000pYIOBaHUEM, (POPMYITHPOBATH LIEIH
UCCIIEIOBaHUs, MPEJICTABIATh B pa3InyHONW (opMe pe3ylbTaThl IKCIEPUMEHTa, aHAIU3UPOBAThH U
OIICHUBATH UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUH:

coOMroAaTh MpaBuUila HKOJIOTMYECKU 1I€JIECO00pa3HOro MOBEJACHHUs B OBITY W TPYIOBOMU
NESTeIbHOCTH B IENIX COXPaHEHHUs CBOETr0 37I0POBbS, OKpYKalolled NPUPOIHON cpeasl u
JNOCTHKEHHS €€ YCTOMUYMBOIO pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JIEHCTBUS HA >KMBBIE OPraHU3Mbl ONPEAEeNIEHHBIX
OpraHWYeCKUX BELIECTB, TOHMMAas cMbIca nokazarens K

aHAJIN3UPOBATh 1enecoo0pa3HoCTh IPUMEHEHUs OpTraHUYECKUX BEIIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIIEHUSI PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATh IEJCHANPABICHHBIA TOUCK XUMHUYECKON
uH(poOpMallUd B pa3IMYHBIX MCTOYHMKAaX (HayyHas M y4yeOHO-Hay4dHas JUTEparypa, CpelcTBa
MaccoBoi wuHGpopmaruu, MHTEpHET W Apyrue), KPUTUYECKH aHAIU3HPOBATH XUMHUYECKYIO
uHpopmanuto, nepepabaTeiBaTh €€ U UCHOIH30BaTh B COOTBETCTBUHU C TOCTaBICHHOW y4eOHOI
3a/1a4en.

11 KIIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaxaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MaTepUaIbHOM €AMHCTBE MUPA, 3aKOHOMEPHOCTIX U
MMO3HABAEMOCTH SIBJICHUH TPHUPOBI, O MECT€ U 3HAYCHUH XUMHH B CUCTEME €CTECTBEHHBIX HAYK U
e€ poru B OOECHeueHWH YCTOWYMBOTO PA3BUTHSA, B PEIICHUH MPOOJIEeM 3KOJIOTUYECKOM,
SHEPTEeTUYECKON M MHUIIEBOM 0€30MaCHOCTH, B PA3BUTHH MEIMIIMHBI, CO3IaHUHA HOBBIX MaTE€pPHAJIOB,
HOBBIX HCTOYHHKOB OJHEpPrHHM, B OOECIEUEHHWH PAMOHAILHOTO MPHUPOJIONOIL30BAHUS, B
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(GbopMHpPOBaHMM MHUPOBO33PEHUSI M OOLICH KyJIbTYpbl UEJNOBEKa, a TaKKe HKOJOTHUYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CPELE;

BJI/ICHUE CUCTEMOM XMMMUYECKUX 3HAHUN, KOTOpask BKIKOYAET: OCHOBOIOJIATAIOLINE IOHSTHS
— XUMHYECKUI SJIEMEHT, aToM, AP0 aToMma, M30TOIbI, JIEKTPOHHAs 00o0YKka atoma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa, THOpUAM3ALUS ATOMHBIX
opbutaneii, HMOH, MOJEKyJa, BaJEHTHOCTb, DSJEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUUYECKas CBA3b (KOBaJEHTHAs, HWOHHAsA, METAJUIMYECKas, BOJOPOJAHAs), KpHUCTAUIMYECKas
pemérka, XUMHYEcKas peakllus, PacTBOp, SJICKTPOJIUTHI, HEIIEKTPOIUTHI, JJIEKTPOIUTHYECKAS
JYCcCOLMaIusl, CTENEHb IUCCOLMALMU, BOJOPOAHBINA IOKA3aTelb, OKHUCIMTENb, BOCCTAHOBUTEID,
TEIUIOBOM 3(PPeKT XUMHYECKONW peaklMH, CKOPOCTb XHUMHUYECKOH peakluuu, XUMHUYECKOoe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHSI AIEKTPOIUTUUECKON AUCCOLMALINN, IEPUOIUNYECKUI 3aKOH
J.. MenneneeBa, 3aKOH COXPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPaHEHUS U MpEeBpallleHUs
SHEPruM NpU XMMHUYECKUX PEAKLMSIX, 3aKOH IIOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOILUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B
OCHOBE TIOHMMAHUSl MPUYMHHOCTH H CUCTEMHOCTH XHMHYECKHX SIBJICHUW; COBPEMECHHBIC
MIPEJICTAaBJICHHS] O CTPOCHUHU BEIIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISIPHOM M HaIMOJEKYISIPHOM
YPOBHSIX; TPEICTABICHUS O MEXaHW3MaX XHMHUYECKUX pEaKIHid, TEePMOAWHAMHUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX TMPOTEKaHHs, O XUMHUYECKOM paBHOBECHH, pPacTBOpax H
JUCIEPCHBIX CcHUCTEeMaX; (DAKTOJIOrMYECKHE CBEIEHHSI O CBOMCTBaX, COCTaBe, IOIYYEHUH U
0€30MacHOM HCIOJIb30BAHUN Ba)KHEUIINX HEOPraHWYEeCKHX BEHIECTB B OBITY M MPaKTHYECKON
JeSITENIbHOCTH YEJIOBEKa, OOIIMX HAayYHBIX MPUHIUIIAX XMMHUECKOTO IPOU3BOCTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIISTH XapaKTEPHbIC MPU3HAKK MOHATUH, YCTAaHABIMBATD UX
B3alMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS NIPU OMMCAHUN HEOPraHUYECKHUX BEILECTB
U UX MPEeBpaLICHHI;

c(OPMHPOBAHHOCTH YMEHHS HCIOJIb30BaTh XUMHUYECKYIO CHMBOJHKY JJISI COCTaBJICHHUS
(bopMyJT BEIIECTB M YPABHCHUN XUMHUYCCKHUX peakiuii, cucteMaTrueckyio Homenkinarypy (IUPAC)
Y TPUBHAJIbHBIC HA3BAaHUS OT/JEIIbHBIX BEUIECTB;

c(OPMUPOBAHHOCTh YMEHUS ONPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS XUMHYECKHX
JJIEMEHTOB B COEIMHEHUSX, BHJ XUMHYECKON CBs3M (KOBaJIEHTHasl, MOHHAs, MeTaJuIMuecKas,
BOJIOPOJIHAS ), THIT KPUCTAINTNYECKOHN PeIIETKN KOHKPETHOTO BELIECTBA;

c(OpPMUPOBAHHOCTh YMEHUS OOBSACHATH 3aBUCHMOCTh CBOMCTB BEIIECTB OT BUJIa XUMUYECKOM
CBSI3W M THUMNA KPUCTAIUIMYECKOW PpEMIETKH, OOMEHHBIM W JIOHOPHO-aKIENTOPHBIA MeXaHU3MBI
00pa3oBaHMsI KOBAJIEHTHOM CBSI3H;

c(OPMUPOBAHHOCTh YMEHMI: KJacCU(UIMPOBATh: HEOPraHWYECKUE BElIeCTBA M0 HX
COCTaBYy, XUMHMUECKHE PEAKIMU IO pa3IMyHbIM IpH3HAKaM (YUCIy M COCTaBy pearupyroumx
BEUIECTB, TEIUIOBOMY J3(PQPEeKTy peakuuu, H3MEHEHUIO0 CTEHEeHEeH OKUCICHHUS DSJIEMEHTOB,
O0paTUMOCTH, YYacTHIO KaTajau3aTopa M JApYyrue); CaMOCTOSTEIbHO BBIOMpATh OCHOBAHHUSA U
KPUTEPHH TS KJIacCU(UKAITUN U3Y9aeMBIX BEIIECTB U XUMUYECKUX PEAKIIHA;

c(OPMHPOBAHHOCTh YMEHUS PACKPBIBATh CMBICII Neproanyeckoro 3akoHa /. 1. Menneneena
U IGMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTENbHYIO U POTHOCTUYECKYIO () YHKIUY;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M HMOHOB
XUMHUYECKHUX JJIEMEHTOB TiepBoro—4erBéproro mnepuonoB Ilepuognueckoit cuctemsl JI.U.
MeHieneeBa, UCTIONb3Ys TOHATHS «IHEPreTUYECKHE YPOBHUY, «IHEPreTHUECKUE MOTYPOBHUY, «S-,
p-, d-aToMHBIE OpOWTATH», «OCHOBHOEC M BO30YKIEHHOE SHEPreTHUCCKHE COCTOSIHUS aToMay,
OOBSICHATH 3aKOHOMEPHOCTU M3MEHEHHs CBOMCTB XMMHYECKHUX 3JEMEHTOB M MX COEAMHEHHUH 10
nepuogaMm u rpynmnam [lepuonnueckoit cuctemsl J[. M. MenneneeBa, BaJICHTHbIE BO3MOYHOCTHU
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JEKTPOHHBIX 000JI0YUEK;

c(hOpMHUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh (OMHUCHIBATh) OOIINE XMMHYECKHUE CBOMCTBA
BEIIECTB pa3IMYHBIX KJIACcCOB, MOATBEPXKIATh CYIIECTBOBAHME TI'E€HETUYECKOM CBA3H MEXIY
HEOPTaHMYECKUMH BEIIECTBAMH C TTOMOIIBIO0 YPAaBHEHUH COOTBETCTBYIONIMX XUMHUYECKUX PEAKIIHIA;
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c(OPMHPOBAHHOCTh YMEHHS PACKPBIBATh CYHIHOCTH: OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakuii OCPECTBOM COCTABJICHHUS AJICKTPOHHOrO OajlaHca ATHUX PEaKIWi; peakIuii MOHHOTO
oOMeHa IyTEM COCTABIICHHS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUI; Peakluil THAPOIN3a;
peakuuii KomruiekcooOpa3zoBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB [IMHKA U aIFOMUHHUS);

c(OPMHPOBAHHOCTH YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHNUS XUMHUYECKUX PEaKIHi
C Y4ETOM HX DSHEPreTHYECKUX XapaKTEPUCTHK, XapakKTep H3MEHEHHsS CKOPOCTH XUMHUYECKOH
peaKky B 3aBHCHUMOCTH OT pa3jIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEUICHHS XUMHYECKOTO
paBHOBECHSI 10T BIUSHUEM BHEIIHUX Bo3aecTBuil (mpunnumn Jle [larense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPH30BATh XMMHUYECKHE DPEaKLUH, JEXallde B OCHOBE
MIPOMBIIIJICHHOTO MOJIyUY€HUsI CEPHOM KUCIOThI, aMMHUaKa, OOIIHe Hay4YHbIe MPUHIUIIBI XUMHUUECKUX
IIPOU3BO/JICTB; 11€JI€CO00PA3HOCTh IPUMEHEHHSI HEOPIaHUYECKUX BEILECTB B MPOMBIIIEHHOCTU U B
OBITY C TOYKHU 3pEHUS COOTHOIICHUSI PUCK-TIOJIB3a;

c(hOpPMHUPOBAHHOCTH BJIAJICHUS CHCTEMOU 3HAHHM O METOJaX HAYYHOTO MO3HAHHS SIBICHUMN
MpUPOABI — HAOIIOIeHHE, U3MEPEHNE, MOJICTUPOBAHUE, SKCIIEPUMEHT (pealbHbIH U MBICICHHBIH ),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHATh 3TU 3HAHUS IIPU SKCIIEPUMEHTAIBHOM
UCCJIETOBAaHUH BELIECTB U AJIsI OOBSICHEHHS] XMMHUYECKHUX SIBICHHUN, UMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;

c(OpPMUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBS3b XUMHUYECKUX 3HAHUN C MOHSTUSAMHU U
IIPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHbIX IIPEIMETOB Uil 00JIe€ 0CO3HAHHOIO NOHUMAaHUs
MaTepuaibHOr0 €MHCTBA MUPA;

c(OPMHPOBAHHOCTH YMEHHS MPOBOAUTH PACUETHI: C HMCIOJIB30BAHUEM TOHSATHHA «MaccoBas
JIOJISl BEILIECTBA B PACTBOPE» U «MOJISIpHAsI KOHIICHTPAIIH»; MacChl BEIIeCTBa WK 00bEMa rasza 1o
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce MU OOBEMY OIHOIO M3 Y4YacCTBYIOIMX B peaKLuu
BEIIECTB; TEIJIOBOro 3 dexTa peakluu; 3HaueHUsI BOJAOPOIHOIO MOKa3aTessl paCTBOPOB KUCIOT U
1iesIoueil ¢ U3BECTHOW CTENEHBIO AUCCOIMAIMK; Macchl (00bEMA, KOIMUYECTBA BEILIECTBA) MPOAYKTa
peakluu, eciii OAHO M3 MCXOJHBIX BEIIECTB JaHO B BUJAE PacTBOpa C OMNPENEIEHHON MaccOBOM
J0JIel pacTBOPEHHOTO BEIECTBA MJIM JTAHO B M30BITKE (MMEET MPHMECH); JTOJIU BBIXOAA MPOAYKTa
peakuu; 00bEMHBIX OTHOILIIEHU ra30B;

c(OPMUPOBAHHOCTh YMEHUW: CAMOCTOSATEIbHO IUIAHUPOBATh W TMPOBOJUTH XMMHMUYECKUMN
HKCHEPUMEHT (IIPOBEIECHUE peakiuil MOHHOro oOMeHa, MOATBEP)KACHHE KadyeCTBEHHOI'O COCTaBa
HEOpPraHMYECKUX BEIIECTB, OMPEJCIICHNUE CPellbl PacTBOPOB BELIECTB C MOMOIIbIO MHAWKATOPOB,
U3Y4YEHHE BIMSHUS pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMMUYECKON peakluu, pelieHnue
HKCHEPUMEHTAIbHBIX 3a7auy No TemMaMm «Metamnsl» u «Hemeramnsl») ¢ coOmo/leHHeM IpaBHI
0€e30MacHOro OOpaleHysl ¢ BEIIECTBAMU U JIaOOpaTOpHBIM 000pyi0BaHUEM, (DOPMYIHPOBATH LIETh
HCCIIEIOBaHMsI, TMPEACTABIATh B PA3IMUHOM (opMe pe3ysbTaThl SKCIIEPUMEHTA, aHAIW3UPOBATh U
OLIEHHBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHI: COOMIO/IaTh MpaBHia MOJb30BaHUA XMMHUYECKOH Mocyaoil u
JabopaTOpHBIM 000PYIOBAaHUEM, OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIHSIMH TIO
BBINOJIHEHUIO JTAOOPAaTOPHBIX XUMUYECKUX OIMBITOB, SKOJIOTMYECKH 11€J1IeCO00pPa3HOr0 MOBEACHUS B
OBITY U TPY/ZOBOM JCSITEIBHOCTU B LIEJIAX COXPAHEHUSI CBOETO 3/I0POBbsI, OKPYKAIOIIEeH TPUPOTHOM
Cpelbl U JOCTHKEHUS €€ yCTOMYMBOIO Pa3BUTHUS, OCO3HABATH OMACHOCTh TOKCHMYECKOIO JNEHCTBUSA
Ha JKHUBbIE OPraHU3Mbl OIpENeTIEHHBIX HEOPraHMYEeCKUX BEIIECTB, MOHMMAas CMBICT IOKa3aTens
IJIK;

c(hOpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIATh IEJCHANPABICHHBIA TIOUCK XUMHUYECKON
uHbOpMallMM B DPA3MUYHBIX HCTOYHUKAX (Hay4yHas W y4yeOHO-Hay4yHas JUTepaTypa, CpeAcCTBa
MaccoBoi HHGpopmanuu, VHTepHET W Jpyrue), KpUTUYECKH AaHAJIM3UPOBATH XUMHUYECKYIO
uHpopMaluio, rnepepadbaTeiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUM C IMOCTaBJICHHOW y4deOHOMU
3a/1a4en.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KNTIACC
KoaunuecTBO 4acon DJ1eKTPOHHBbIE
Ne i/ HaumeHoBaHMe pa3aesioB U TeM NPOTrPAMMbI Beero Kontpoabusie | MpakTueckue f)lél:)g)foo;:;:;b“ble
padoThI padoThI pecypes
Pasnes 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHMH
L1 D ool e, oo oo 8 : B 10K
Hroro mo pasneny 8
Paznes 2. YrieBonopoabl
2.1 [IpenenbHbIe YTIEBOIOPOIBI — AJTKAHBI, IUKJIOATKAHBI 5 bubmuoreka IIOK
29 HenpenenbHble yrieBoIOpOAbl: aJKEHbI, aAJIKAIUCHBI, 14 1 bubnmorexa [IOK
QJIKHHBI
2.3 ApoMaTHieckue yrieBoAopos! (apeHsl) 8 Bubmumoreka [JOK
24 [IpupoHbIE HCTOYHHUKH YTIIEBOIOPOJIOB M UX IepepadoTKa 4 bubnmoreka [IOK
25 l"anioreHnpon3BOHbIE YTIIEBOAOPOIOB 4 1 Bu6nuoreka IJOK
Hroro mo paznemy 35
Pa3nen 3. Kuciaopoacoaep:kanue oprannyecKue coeJHHEHN
3.1 Crnptel. @eHon 11 1 Bbubmmoreka [JOK
32 KapOoHubHbIE COeIMHEHUS: aTbJICTHIbI U KETOHBI. 21 1 bubmuoreka IIOK
Kap6onosblie krcnoTsl. CrioxHblie 3¢upbl. JKupbl
3.3 VYrieBoasl 9 1 bubmuorexa IIOK
Hroro no pazgeny 41
Paszpnen 4. Azorcoaep:kamue opraHudeckue coeIuHeHUs
4.1 ‘ AMuHBI. AMHUHOKUCIIOTHL. benku 12 1 ‘ 2 ’ bubauoreka [IOK
HWroro mo pazneny 12
Pazpnen 5. BeicokoMoJIeKYIsIPHBIE COCAUHEHUSA
5.1 ‘ BricokoMoekyIsspHble COeAMHEHUS 3 ‘ ’ bubmoreka [JOK
Hroro o pasneny 3
OBLIEE KOJIMYECTBO YACOB 11O ITPOTPAMME 102 3 ‘ 5 ’




23

11 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3jiesioB U TeM Kontpomsmbie | TIpakTieckue (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThI padoTbI pecype
Paznen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenwne atoma. [leproandyecknii 3aK0H U https://resh.edu.ru/
11 [Iepnoanueckas cucTeMa XUMHUYECKUAX 9
sneMenToB [. 1. MennaeneeBa
19 Crpoenue BeriectBa. MHOrooOpasue 11 1 https://resh.edu.ru/
BEIIIECTB
1.3 XUMHYECKUE PEaKIIuu 19 1 3 https://resh.edu.ru/
Wroro mo pazneny 39
Pa3nen 2. Heoprannueckasi xumusi
2.1 HemeTtamnsr 31 1 3 bubnnoreka IIOK
2.2 Mertaub 23 1 2 bu6mmoreka [IOK
Wroro no pazueny 54
Paznen 3. Xumus v :Ku3Hb
31 MeTo/1bl TTO3HAHUS B XUMUHM. XUMUS U 6 BuGmuotexa LIOK
KU3Hb
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

* Xumus / ['abpuensu O.C., Octpoymon W.I'., Cnagkos C.A., AKIImoHEpHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenune»

* Xumus, 10 knacce/ I'abpuensu O.C., OGIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»;
Axkunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

* Xumus, 11 kimacce/ I'abpuensa O.C., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxkunonepHoe obmectBo «M3narensctBo «lIpocsemenue»

METOANYECKHUE MATEPUAJIBI U1 YUYUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metogudeckoe mocoore — 6a30BbIi ypOBEHb» - M.:
Hpoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XMMHs B TECTaX, 3a7a4dax, ynpaxHeHusx. 11 kimaccey
— M.: lIpoda, 2023 rox.

3. O.C.I'abpuensn, I[1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KoHTposabHbIE 1
MIPOBEPOUHBIE Pa0OTHI K yueOHuKy». — M.: Ilpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHast KHuTa 1151
yuurtens». Yacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIpicoBa, A.I".BBeaenckas «Xumus 11 knacc: HacronpHas kKHHATA )15
yuurens». Yacts 2 — M.: [Ipoda, 2022 rop.

6. O.C.I'abpuensy, I[1.B.Pemeros, N.I'.OcTtpoymoBa «3agauu Mo XUMUHU U CIIOCOOBI UX PEIICHUSD -
M.: «/Ipoda», 2021rox.

7. B.I'. lenucoBa «Xumus 11 knacc noypounsle miaansl no yueouuky O.C.I'abpuensna,
I".I".JIpicoBoit» - Bonrorpan» Yuurens 2018roa.

8. M.A.Ps60Ba, ¥Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kaacey, - M.: Dk3amen, 2019r.

9. 0.C.I'abpuensn, U.I.octpoymoB «XuMudeckuii skcriepuMenT B mmkoue 11 xkmacey; - M.: JIpoda.
—2019 ron.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru I'azera «Xumusi» u caiiT 11 yuutens «5 uay Ha ypOK XUMHUN
http://him.1september.ru Equnas xomnexmus LIOP: TIpenmernas kosekust « XuMHUsI
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIC IKCTIEPUMEHTBI: XUMHSI.
Komnexmus Poccuiickoro o61ieo6pazoBaTeabHOro nopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onumnuaia mKkoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Oprannyeckas XuMusi: SJIEKTPOHHBIN YIEOHUK JJI CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3IEKTPOHHBINA Y4EOHUK

http://www hemi.nsu.ru OTKpbITBINH KOJUIEK: XUMUS

http://www.chemistry.ru JlucraHiinoHHas! OTUMIIMA/IA TIO XUMHH: TeJICKOMMYHUKAIIMOHHBIN
o0Opa3oBaTenbHbBIN



