HOACHUTEJIBHAS 3AIIMCKA

PaGouas nporpamma 1o XuMuu Ha YpOBHE CpeJiHEro oo1ero ooOpazoBanus pazpaboTaHa Ha
ocHoBe @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHWNA K pe3yiabraraM OCBOCHHS (demepanbHOM  00pa3oBaTebHON
nporpaMmMel  cpennero oomiero ob6pazoBanusi(P@OIl COO), mpencrapneHHbIX B PenepaabHOM
rocyzapcTBeHHOM oOpazoBarensHoM cTaHgapre COO, ¢ yu€rom KoHuenmmu mpemnojaBaHus
yueOHoro mpenMera «XuMHs» B 00pa3zoBaTesbHBIX opranuzanusax Poccuiickoit deneparuu,
peanu3yoluX OCHOBHbIE 00pa30BaTeIbHBIE MPOrPaMMBbl, U OCHOBHBIX MoyiokeHUI «CTpareruu
pa3BuTHs BocnuTaHus B Poccuiickoit @enepanun Ha nepuoa no 2025 roga» (Pacnopspkenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIMyONEHHOrO H3Y4YeHHs 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTeCTBEHHO-HAy4YHOTro oOpazoBaHusi ydammxcs 10-11 xmaccoB. W3ydyenme mnpenmera,
peasiuzyemMoe B yCIOBHAX AU(QepeHIUpPOBaHHOTO, MNPOPUILHOrO OOy4YeHHUs, MPU3BAHO
olecrednTh 00111€00pa30BaTEIbHYI0 U OOLIEKYIBTYPHYIO IMOJATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOIUMYIO JJIS alalTallii UX K OBICTPO MEHSIOIMMCS YCIIOBHSM U3HH B COLIMYME, a TaKXKe
JUISL TIPOAOJDKEHUST 00ydeHHsT B OpraHu3alusx mpodeccuoHanbHOro oOpa3oBaHHs, B KOTOPBIX
XMMHUS SBJISETCS OAHOM U3 MPUOPUTETHBIX AUCIUIIINH.

B mporpamme mo XWMUM Ha3HadeHHWE MpeaMera «XUMHS» TOIy4aeT MoApOOHYIO
UHTEPIPETALMI0O B COOTBETCTBUM € OCHOBomojararomumu mnonoxenuasmu PrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJIeH, Collep:KaHus, pe3yabTaToB o0yueHusl U TpeOOBaHUN K YPOBHIO
HOATOTOBKHM BBIMYCKHUKOB. CBUAETENHCTBOM TOMY SIBISIOTCSA CJEIYIOLIUE BBIOIHIEMbIE
IPOTPaMMOii 1T0 XUMHH QYHKIIUH:

® UH(POPMAIIMOHHO-METOIMYECKas, pealn3alnus KOTOpol oOecreynBaeT MOITy4YeHUE

NPEACTABICHNUs O LEJAX, COAEpXaHMUHU, OOLIeH cTparernu oOydeHUs,, BOCIIMTAHUS U
pa3BUTHs 00yYarOIIMXCs CPEACTBAMH IpPEeIMeTa, U3y4yaeMoro B paMKaxX KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IIAHUPYIOIIas, KOoTOpass ~ MpeaycMaTpuBaeT  OIpeE/eICHUE:

INPUHIUIOB  CTPYKTYPUPOBAaHUSI UM  MOCIENOBATEIBHOCTH M3YYEHHUS y4eOHOTro
Marepuasa, KOJMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTepPHCTHK; TOIXOIO0B K
(OpMHPOBAHUIO CONEPKATEIbHON OCHOBBI KOHTPOJS M OLIEHKM 0Opa3oBaTelbHBIX
JIOCTH)KEHUI 00ydJaromuxcsi B paMKax HTOTOBOW arTecTanud B (opMe EIUHOTO
rOCy/IapCTBEHHOI'0 9K3aMEHa 110 XUMUH.

[Iporpamma miist yrimyOnaEHHOTO N3yYEHHS XUMHUU:

® YCTaHABIMBAeT MHBAPHAHTHOE MPEIMETHOE CoAepkKaHue, 00s3aTeIbHOe U U3yUCHHUS

B pamMKax OTAEIbHBIX  Npoduiei, MpeaycMaTpuUBaeT  pacopelesieHue U
CTPYKTypUpPOBaHHME €ro IO KJaccaM, OCHOBHBIM COJI€PKaTEIbHBIM JIMHUSAM/pasaenam
Kypca,

® a€T NpUMEPHOE paclpeiesieHue yueOHOro BpEMEHH, PEKOMEHAYEMOTro AJIs U3yUeHUs

OT/EJbHBIX TEM;

® [pe/iaraeT IMPUMEPHYIO IOCIEI0BATEIbHOCTh HM3Y4YeHHs y4eOHOro marepuana c

y4€TOM JIOTHKH MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3€ii;

® aéT METONMYECKYI0 MHTEpIpeTaluio Ieneil M 3aJad M3y4deHUs IpeaMera Ha

yrIyOnéHHOM YpOBHE C YYETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
o01iero oOpa3oBaHus, CONEPKATEIbHON XapaKTEPUCTHKH MJIAHUPYEMBIX PE3yJbTaToB
OCBOEHHSI OCHOBHOW 00pa3zoBaTeNbHOM MpPOTrpaMMbl CPEIHEro 0OIIero o0pa3oBaHHUs
(IMYHOCTHBIX, METAaNpPEAMETHBIX, IPEIMETHBIX), a TAKKE C YUYETOM OCHOBHBIX BHJIOB
y4e0HO-TI03HABATEbHBIX JIEHCTBUI 0OydalomIErocss IO OCBOCHHUIO CONEPKaHUS
npeaMera.

I[Io BceM Ha3zBaHHBIM TO3MLMSAM B TpOrpaMMe MO XUMHH TIPEIyCMOTpeHa
MPEEMCTBEHHOCTh ¢ OOyYeHHMEM XHMHHM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus. 3a
npeaeiaMi  YCTaHOBJICGHHOM MPOrpaMMON MO XUMHHM  00s3aTenbHON  (MHBApUAHTHON)



COCTaBJISIIOIIEH coJiepKaHusl y4eOHOro mpeaMera « XuMush» ocTaércs BO3MOXKHOCTh BbIOOpa ero
BapMATUBHOMN COCTaBIISAIONIEH, KOTOPast JOKHA OINPENEIsIThCSl B COOTBETCTBUH C HAllpaBICHUEM
KOHKPETHOTO Mpoduiis 00ydeHusl.

B coorBerctBHM ¢ kKoHuentyalbHbIMU mnoJokeHusMH PI'OC COO o Ha3HaueHUU
npeaAMeToB 6a30BOro M yriyOJaEHHOro YpoBHEH B cucteMe TuddepeHIIMPOBAHHOTO O0yYeHHUs Ha
YpOBHE CpeHero oOuiero o0pa3oBaHUsl XUMUS HA YpOBHE yIIIyOIEHHOIO M3y4Y€HHUs HalpaBieH
Ha peajau3alyi0 IPEEMCTBEHHOCTH C MOCIEAYIOIUM JTalloM IOJIY4YEHHS XUMHUYECKOTO
o0pa3oBaHMsI B paMKax HW3Yy4YEHHUs CIELUUATbHBIX €CTEeCTBEHHO-HAYYHbIX MU XUMHUYECKHUX
JUCLUIUIMH B By3aX M OpraHU3alUsAX CPeIHEro npodeccrnoHanbHoro oopazoanus. B aToii cBsi3u
U3ydYeHHe TMpeaMeTra «XHUMHS» OPHEHTHPOBAHO MPEUMYLIECTBEHHO Ha pacllupeHHe u
yriyOlieHHe TEOpPeTHYECKOH M TMPaKTMYECKOM TOATOTOBKM —OOyyaromuxcs, BbIOpaBIIUX
onpenenéHHblii npoduab o0yyeHusi, B TOM YUCIE C MEPCHEKTUBOM MOCIEAYIOUEro NOIyYeHHUs
XMUMHUYECKOTO0 00pa30BaHMs B OpraHu3alusx npodeccrnonaabHoro oopaszosanus. Hapsny ¢ atum,
B cBete TpeboBanumii GPI'OC COO k mimaHupyeMbIM pesyiabTaraM OCBOEHUs ¢eaepanbHON
o0pa3oBareiabHON MPOrpaMMbl CPEJHEro OOIIero oOpa3oBaHUs M3YUYEHHE MpeaMeTa «XUMHsD
OpPUEHTUPOBAHO TaKXe Ha pEIICHUE 33a]1a4 BOCIUTAHMS U COLIMAILHOTO Pa3BUTHS 00yUaroUIuxcs,
Ha (POPMHUPOBAHUE Yy HUX OOLICHHTEIICKTYaIbHBIX YMEHUH, YMEHUN palliOHAIN3alUN Y4eOHOTO
Tpyra ©W  OOOOMIEHHBIX CHOCOOOB  JIEATEIBHOCTH, WMEIONUX  MEXKIUCIUTLTHHAPHBIN,
HaANPEAMETHBII XapakTep.

CocrapustonumMu  IpeameTa «XUMHsD» Ha YPOBHE YIIIYOJNEHHOTO M3Y4YEHMs SIBISIFOTCS
yrnyonénnsie Kypebl — «Opranudeckas xumusi» 1 «OOmmas 1 Heopranuyeckas xumusi». Ilpu
OIIpe/ICNICHUH IOJX0/I0B K OTOOPY M CTPYKTYpHOH OpraHu3allid COAEpP’KaHUS 3TUX KypCOB B
nporpaMMe Mo XMMHH 3a OCHOBY HpuHATH nojoxeHuss @PI'OC COO o paznuuusx 0a30Boro u
yI1yOnEHHOTrO YPOBHEW M3YyUEHHUS ITpeIMeETa.

OcHoBy cozaepxaHusi KypcoB «OpraHudeckass xumus» U «OOmas M HeopraHu4yeckas
XUMUSD» COCTaBJISIET COBOKYIHOCTb MPEAMETHBIX 3HAHUM M yMEHUMH, OTHOCALIMXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs NpeAMeTa. JTa CHUCTEMa 3HAHUM I0JIy4aeT ONPEAEIEHHOE TEOPETUYECKOE
JIOTIOJIHEHUE,  MO3BOJISIOLIEE  OCO3HAHHO  OCBOUTH  CYLIECTBEHHO  OOnbIIMN  00BEM
¢akTonornyeckoro marepuana. Tak, Ha yrIyOn€éHHOM YpOBHE M3y4yeHMs INpeaMmeTa oOecriedeHa
BO3MOXXHOCTh 3HAUUTEIbHOTO YBEIMYEHUS 00bEMA 3HAHUW O XHUMHUYECKHUX DJJIEMEHTax H
CBOWCTBAaX MX COEIMHEHMH HAa OCHOBE PACHIMPEHMS U YIIIyOJeHUs MpeJCTaBIe€HUH O CTPOCHUU
BEIIECTBA, XUMHYECKON CBSA3M M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKlMid, paccCMaTpUBAEMbIX C
TOYKH 3PEHUS XMMUYECKOM KUHETHKU M TepMOAMHAMUKU. M3yueHne nepruoandeckoro 3akoHa u
[leprognueckoif  cUCTEMbl XMMHUYECKHUX  JJIEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHX IMPEJCTABICHUAX O CTPOCHUM aroMa. XUMHUUECKas CBsI3b OOBSACHSETCS C
TOYKU 3PEHMsI PHEPreTHUECKHX H3MEHEHHH Npu €€ o0pa30BaHUMU M Pa3pylICHHUH, a TaKXKe C
TOYKM 3peHHMs MeXaHU3MOB e€ oOpa3oBaHMs. VI3ydeHue THUIIOB peakuuil TOMOIHSAETCS
(hopMHpOBaHUEM TIPEACTABICHUN 00 DIEKTPOXMMHUYECKUX TPOIIECCaX U AIEKTPOIU3E PACIIIaBOB
U pacTBOpOB BewlecTB. B Kypce opraHmueckoil XMMUU TPU PACCMOTPEHUM PEaKIMOHHON
CHOCOOHOCTH COEIMHEHHH YIIeNnsIeTcsi 0c000€ BHUMAaHUE BOTPOCaM 00 AJIEKTPOHHBIX AP eKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKLUi.

Oco0oe 3HaueHue MMEET TO, YTO Ha COAEpKaHME KYypPCOB XMMHUHU YIIyOJEHHOIO YpOBHS
U3y4YeHMs Ui KJIAcCOB OmpefenéHHoro npoduis (IMaBHBIM 00pa3oM Ha HUX CTPYKTypy HU
XapaxkTep JONOJIHEHUH K 0oOmIel cucTeMe MpeIMETHBIX 3HAHHI) OKa3bIBAIOT BIUSHUE CMEXHBIE
npeaMetsl. Tak, Hampumep, B COAEpKAHUU IpeaMeTa Uil KJIacCOB XUMHUKO-(PH3UYECKOro
npoduiist O6onbIIoe 3HAYCHHE OyAyT UMETh JIEMEHTHl y4eOHOro MarepHala Mo OOUIed XUMHUH.
[Ipu u3ydeHun npeaMera B JaHHOM Clyyae akLEHT OyleT cleilaH Ha OOIIHOCTh METO/0B
NO3HaHUsI, OOIHOCTh 3aKOHOB M TEOPHUM B XMMHH U B (PU3MKE: aTOMHO-MOJIEKYJISIPHAs TEOPUS
(MonekysipHast Teopuss B (U3MKE), 3aKOHBl COXPAHEHUS MacChl M HHEPIUH, 3aKOHbI
TEPMOMHAMUKH, AJIEKTPOJIN3a, IPEACTABIEHUS O CTPOSHUU BEILECTB U JPYTOE.



B T0 ke Bpemst B cofepKaHUH MpeaMeTa sl KIIACCOB XUMHKO-OMOIOTHYECKOTO TPOdUIs
OonbIINI yIeNbHBIN Bec OyeT MMeTh opraHuuyeckas XuMusa. B aTom ciydae mpemocraBisieTcs
BO3MOXKHOCTh 11 O0Jiee OOCTOSTENHHOTO PACCMOTPEHHSI XMMHUECKON OpraHU3aIu KIETKH KaK
OMOJIOTUYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOMST, K TMPUMEPY, TaKWe CTPYKTypHbBIS
KOMITOHEHTHI, KaK JIUMUIbI, OCNKH, YIJIeBOMAbI, HyKICHMHOBbIE KHCIOTHI U apyrue. [Ipu sTtom
3HaHHUS O COCTaB€ M CBOMCTBAX INpPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy>KaT OCHOBOM JIJIsl H3y4YEHUsI CYIIIHOCTH MPOIEeCCOB (POTOCHHTE3a, IBIXaHHUSI, TUIIIEBAPEHUSI.

B mmane dopMupoBaHHsS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB MO3HAHUS M ONbITa MPAKTUYECKOTO MPUMEHEHHS] HAyYHbIX 3HAHUI U3y4yeHHE MpeaMeTa
«Xumuss» Ha yDIyOJEHHOM YPOBHE OCHOBAaHO Ha MEXKIPEAMETHBIX CBS3SIX C y4YeOHBIMU
npeaMeTaMu, BXOAAIUMHU B COCTaB MPEIMETHBIX o0nacTeil « EcTecTBeHHO-HAayUHBIE TPEIMETHD,
«Maremaruka u uHpopMaTHKa» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun yueOHOrO mpeamera «XuUMUS» Ha yNIyOIEHHOM YPOBHE Takke, Kak Ha
YPOBHE OCHOBHOTO U CpefaHero oobmero oOpa3oBaHusi (Ha 0a30BOM ypOBHE), 3amaduei
MEPBOCTENIEHHOW 3HAYMMOCTU SBISETCS (OPMUPOBAHHME OCHOB HAayKHM XMMHHU KakKk OOIacTH
COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOM MAESTENIbHOCTH YeJNOBeKa U OJHOTO U3
KOMITOHEHTOB MUPOBOU KYNBTYphl. Perienue »Toil 3amauu Ha yriyOnE€HHOM ypOBHE H3Y4YEHUS
IIpeaMeTa MpeanoaracT peajn3auio TaKuX HeleH, Kak:

e (hopMupoBaHHE MPEACTABICHUIN: O MATEPUATHHOM SIMHCTBE MUPA, 3aKOHOMEPHOCTSIX U

[TI03HABAEMOCTH SIBJICHUW MPUPOJbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HayK U
e Bemymiel poiu B 00CCIICUYCHUH YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA: B PEIICHUH
mpo0IeM SKOJIOTHUECKOW, SHEPreTHUECKOW M THUIIEBON O€30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3aHMM HOBBIX MaTEpPHAJIOB, HOBBIX HCTOYHUKOB DSHEPruUH, B
o0ecreueHnun palMOHAIBHOTO MIPUPOAOIIONB30BAHUSA, B (dbopMupoBaHuu
MHUPOBO33PEHUS U O0IIEH KyIbTyphl YEIOBeKa, a TAaK:Ke IKOJIOTUYECKH 000CHOBAHHOTO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U IIPUPOIHOM CPEJIE;

® OCBOCHHME CHCTEMbl 3HAHUW, JISKAIIMX B OCHOBE XHMHUYECKOW COCTAaBIISIIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa: GyHIAMEHTAIBHBIX MOHITHIA, 3aKOHOB U TEOPUl
XUMUHU, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUHU BEIIESCTBAa HAa Pa3HbIX YPOBHAX —
aTOMHOM, HOHHO-MOJEKYJISPHOM, HAaJIMOJIEKYJSIPHOM, O TEPMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX PEaKIHMi, O XUMHYECKOM
pPaBHOBECUH, PAcTBOpaxX M JTUCHEPCHBIX cHCTeMax, 00 OOLIMX Hay4YHBIX MPUHIUIAX
XUMHUYECKOTO MPOU3BOJICTBA;

e (dopMupoBaHue Yy O0OydYalOIIUXCA OCO3HAHHOTO TOHMMAaHHUS BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XUMHUYECKUX 3HAHUW I OOBACHEHHS KIIIOYEBBIX HACH W MpobOiIemM
COBPEMEHHOW XUMUU, N7 OOBSICHEHHS W TPOTHO3UPOBAHUS SBICHUI, HWMEIOUTUX
€CTeCTBEHHO-HAYyUHYIO TPUPOIY; TPaMOTHOTO PEIICHUS TpoOJeM, CBS3aHHBIX C
XUMUEH, TMPOTHO3MPOBAHHUSA, aHaAIM3a W OLEHKM C TO3UIUN 3KOJIOTHYECKOU
0€30MacCHOCTH MOCIEACTBUI OBITOBOIl M MPOM3BOACTBEHHOMN AESITENLHOCTH YEJIOBEKa,
CBSI3aHHOM C XHMHYECKHM TPOU3BOJACTBOM, HWCIIONB30BAHUEM U TepepadoTKoit
BELIECTB;

e ynIyOleHHe TPEACTABICHUH O HAyYHBIX METOJaX IO3HAHWs, HEOOXOIUMBIX IS
MPUOOpPETEHUsT YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U O0BSICHEHUS XUMUYECKUX
SIBJICHUM, MMEIOIUX MECTO B TMPHUPOAEC, B MPAKTUUYECKOW JESITEIBHOCTH U
MMOBCETHEBHOMN KU3HH.

B mmane peamu3anuu TMEPBOOYEPEIHBIX BOCIUTATENBHBIX W PAa3BUBAIOMIUX (YHKIIHMA
LEJIOCTHOM CHUCTEMBI CpelHEro oOIIero oOpa3oBaHUs MpPU H3YyUYEHUU IpeaMmeTa «XUMUs» Ha
yrIyOnEHHOM ypOBHE 0COOYIO aKTyaJIbHOCTh PUOOPETAIOT TaKUE LENH U 3a/1a4H, KaK:

® BOCMUTaHHE YOESKIEHHOCTH B TMO3HABAEMOCTH SIBJICHHHA NPUPOABI, YBOXKEHUSA K
Ipoleccy TBOpYECTBa B 00NACTH TEOPETUYECKHUX M MPHUKIAIHBIX HCCIEA0BAaHUHN B



XUMHH, (HOPMHUPOBAHHE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU,

® pa3BUTHE MOTHBAIMU K OOYUYEHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIUTAHHUIO HA OCHOBE YCBOEHHS OOIIEUeIOBEUECKUX LIEHHOCTEH;

L] Pa3sBUTHC IIO3HABATCJIBbHBIX HUHTEPECCOB, HHTCJICKTYAJIbHBIX )51 TBOPUYCCKUX
crocoOHocTel oOydaromuxcs, GOpPMUPOBAHUE Y HHUX CO3HATEIBHOTO OTHOIICHHS K
caMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpAa30BaHMIO KaK YCJIOBHUIO YCIEUTHOM
npodeccuoHanbHONH U OOIIECTBEHHON AESATeTbHOCTH, OTBETCTBEHHOTO OTHOILICHHS K
CBOEMY 37I0POBBIO M MIOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

e (dopMHpOBaHHE YMEHHH M HAaBBIKOB pPa3yMHOIO IPHPOIOINOIL30BAHUS, Pa3BUTHE
HKOJIOTHMYECKON  KyJbTypbl,  MpUOOpETeHHe  OmbITa  OOLIECTBEHHO-MOIE3HOMN
JKOJIOTUYECKOU JIESATENBHOCTH.

OOmiee 4KCIO YacoB, MPEAYCMOTPEHHBIX MJIsl HU3YYeHHS XHMUM Ha YIIIyOJ€HHOM YpOBHE
cpenHero odmero obpasoBanus, coctaBiser 204 gacoB: B 10 kmacce — 102 gaca (3 gaca B
Hezeno), B 11 kimacce — 102 gaca (3 gaca B Hezeo).



COILEPKXAHUE OBYUYEHMUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTruueckue 0OCHOBbI OPraHMYeCKOH XUMUH.

[Ipenmer u 3HaueHWe OpPraHUYECKON XUMHM, MpPEACTAaBICHHE O MHOTr000pa3uu
OPraHNYEeCKUX COCTMHEHUN.

DJNEeKTPOHHOE CTPOEHHE aToMa yIIepoja: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BanenTHbple BO3BMOXXHOCTH aToMma yrieposaa. XUMHUYecKasl CBS3b B OPraHMYECKUX COETUHEHMSIX.
Tunel ruOpuaM3aMu aTOMHBIX opOuTanel yriepoga. MexaHn3Mbel 0Opa3oBaHUsI KOBAJIEHTHOU
CBsI3M (OOMEHHBIN M JOHOPHO-AaKIENTOPHbII). TUIBI MepeKpbIBaHUS aTOMHBIX OpOUTaiel, 6- U
n-cBs3u. OnuHapHasi, BOWHAs M TpoWHas cBsA3b. CrocoObl pa3pbiBa CBA3€ B MOJIEKyJIax
oprannveckux BemecTB. [loHsTHE 0 CBOOOIHOM paaunKaie, Hykieoduie u anekrpodue.

Teopus cTpoeHus opraHuueckux coeguHeHuii A.M. bBymiepoBa U cOBpeMEHHbIE
IPEICTaBICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEeHHE TEOPUU CTPOCHUS OpraHMUYECKUX COeIMHEHUI.
Mornekynsipaele U CTpYKTypHbIe (GopMmynbl. CTpyKTypHble (OpMYNbl pa3iMyHBIX BHJIOB:
pa3BEpHyTasi, CoOKpaul€éHHas, ckeneTHas. HM3omepus. Buabsl wuszomepum: CTpyKTypHas,
OPOCTPAHCTBEHHAs. ONEKTpoHHbIE 3((eKThl B MOJNEKyJaX OpPraHUYeCKUX COCIUHEHUN
(MHIYKTUBHBIA U ME30MEPHBIN 3 (HEKThI).

[IpencraBnenue o kiaccupUKaluu opraHuyeckux BemecTs. [lonsaTue o GyHKINOHATBHON
rpynmne. ['omonorus. T'omonoruueckue psapl. Cucremarnyeckas HOMEHKJIATypa OpPraHUYeCKUX
coeaunenuii (IUPAC) u TpuBuaibHble Ha3BaHUSI OTIEIBHBIX ITPEICTABUTEICH.

OcoOenHoctu u KJ1accupuKanus OpPraHUYECKUX peakuui.
OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUN B OPIrAHUYECKON XUMUH.

DKcIepUMEHTAJIbHbIE METO/bl M3Y4YE€HMs BEIECTB W UX MPEBpAlllEHU: 03HAKOMJICHHUE C
o0pa3liaMu OpraHMYeCKHUX BELIECTB M MaTepHuajaMM Ha UX OCHOBE, OIBITHI IO MPEBPAILECHHIO
OpraHMYeCKMX BEUIECTB IMpU HarpeBaHuu (IUIaBlieHUWE, OOYyIIMBaHHME M  TOpPEHuE),
KOHCTPYHUPOBAaHUE MOJEJIEN MOJIEKYI OPraHUYECKUX BEIECTB.

YrieBonoponsl.

Anxanbl. [omonorndyeckuil psa ankaHoB, oOmast GpopMysia, HOMEHKJIATypa U H30Mepusl.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN aJKAHOB, SP -TMOPUIM3AIUS aTOMHBIX
opburaneil yriuepoaa, 6-cBsi3b. PU3nUECKHe CBOWCTBA aJIKaHOB.

XVMHYECKHE CBOMCTBA aJIKaHOB: PEAKIMH 3aMELEHUs, N30MEepU3allu1, IeTUAPUPOBaHUS,
LUKJIW3aLUY, THPONN3a, KpekuHra, ropeHus. llpeacraBneHume o MexaHu3Me peakuuit
PaAMKaIbHOTO 3aMEILEHUS.

Haxoxnenue B mpupozae. CriocoObl nosryueHust 1 IpUMEHEHNE aJIKaHOB.

Hukmoankanel. O6mas Gopmyna, HoMeHKIaTypa u u3oMepus. OCOOCHHOCTH CTPOCHHUS U
XMMHUYECKUX CBOMCTB MajblX (LUKIONPOMNAH, IMKJIOOYyTaH) M OOBIYHBIX (IIMKJIONEHTaH,
IIUKJIOTEKCaH) UKI0ANKaHOB. CIIOCOOBI OIYYEHHUS ¥ TPUMEHEHHE ITUKIOAIKAHOB.

Ankensl. [omonoruueckuil paj ankeHoB, oOmas Gpopmyia, HOMEHKIATypa. DIEKTPOHHOE
¥ IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKEHOB, SP°-TMOPUIM3AllUs aTOMHBIX OpOMTaNei
yriepona, o- U n-cBsa3u. CTpyKTypHasi U reoMeTpuueckas (Luc-TpaHc-) uzoMmepus. dusnyeckue
CBOMCTBA aJNKEHOB. XHMHYECKHE CBOMCTBA: pEaKUMU MPUCOECTUHEHMS, 3aMEIICHUs B
O-TIOJIOXKEHUE TPHU JABOMHOM CBA3M, mMoiuMmepusauuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiy Ha IBOMHYIO CBsi3b. CIIOCOOBI MOTYYECHHUS M IPUMEHEHHUE aJTKSHOB.

Ankanuensl.  Knaccupukanus — ankagueHoB  (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH  AJIEKTPOHHOTO CTPOEHUS M XUMHUYECKHUX CBOMCTB
CONPSDKEHHBIX JMeHOB, 1,2- u 1,4-npucoenunenue. Ilomumepuszanust CONpspKEHHBIX JMEHOB.
Crioco0bl oTy4eHus 1 IPUMEHEHHE aJIKaIHCHOB.



Anxusbl. [omonoruueckuil psia aakuHOB, oOmias ¢opmyna, HOMEHKIIATypa U U30MEPHSL.
DJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJKMHOB, SP-TUOPUIM3AIUS aTOMHBIX
opburaneir ymiepona. Pu3MuUeCKHE CBOWMCTBA ANKHMHOB. XHMHMYECKHME CBOMCTBA: pEaKIUH
MPUCOEINHEHUS], TUMEPU3AllM U TPUMEpHU3alluy, okuciieHus. KucinoTHble cBOWCTBa alKHUHOB,
UMEIOIMX KOHIIEBYIO TPOIHYIO CBsi3b. KauecTBeHHBIE peakluu Ha TPOiHyIO CBs3b. CriocoObl
MOJTyY€HUs U IPUMEHEHUE aJIKUHOB.

Apomaruueckue yrieBofoposl (apeHsl). ['oMmonoruueckuit psja apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE MOJEKYNbI OeH3071a.
dusnueckrue CBOWCTBAa apeHOB. XMMHUYECKHE CBOWCTBAa OEH30JIa M €ro TOMOJIOTOB: pPEaKLUU
3aMeleHus] B OEH30JIbHOM KOJIbIE U YIVIEBOAOPOAHOM pajJuKalle, peaklMH MPHUCOEAUHEHUS,
OKHCIIeHHe romosioroB Oen3zona. [IpeacraBienue 06 opueHTHPYIOLIEM JeHCTBUU 3aMeCTUTENEH B
OCH30JIbHOM KOJIbIIE Ha MpHUMEpe aJKWIbHBIX PAIUKAJIOB, KapOOKCHIBHOM, TMIPOKCUIBHOM,
aMHHO- M HUTPOTPYIIIBI, aTOMOB TajJoreHOB. OCOOCHHOCTH XUMHYECKUX CBOMCTB CTHpPOIIA.
[onmumepuzanus cruposna. CnocoObl MOTyYEHUS U IPUMEHEHHE apOMaTHUECKUX YIIIEBOIOPOJIOB.

[Ipuponnsiii ra3. [lomytHsle HedTsiHbIe Ta3bl. HedTh u €€ mpoucxoxaenue. KameHHbIH
yIroib U MPOAYKTbI ero mnepepadoTku. CrnocoObl nepepadoTKu HEPTH: MEPEroHKa, KPEKHHT
(TepMuUYeCKUil, KaTaauTU4YecKuil), pudopMuHr, nuponus. IIpoaykrel nmepepaboTku HePTH, UX
IPUMEHEHNE B IPOMBILIUIEHHOCTH U B OBITY.

I'eneTnueckas cBA3b MEKIY Pa3IMUHBIMU KJIACCAMU YITIEBOJOPO/OB.

DJEKTPOHHOE CTPOEHUE TaJIOTEHIIPOM3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3amenieHus
raJIoreéHa Ha TUIAPOKCOTPYIly, HUTPOIpYyIIly, LHAHOIPyIIy, amuHorpymmy. JleiicTBue Ha
TaJIOTeHIIPOM3BOAHBIE  BOJHOTO W CHUPTOBOrO pacTBopa Immiénoud. BsaumopelictBue
JUTJIOTCHAJIKAHOB C MarHueM M LUHKOM. [IoHATHME O MeTalIoOpraHM4ecKUX COECIUHEHMSX.
Hcnonp3oBaHue TrajloreHNpon3BOAHBIX YIVIEBOJOPOJOB B OBITY, TEXHHKE M TIPU CHHTE3E
OpPraHMYECKHUX BELIECTB.

OKclepUMEHTAJIbHbIE METOJbl H3Y4YEHMsI BEIIECTB M UX NPEBpALICHUI: H3yUYeHHE
(u3MYEeCKUX CBOICTB YITIEBOIOPOJIOB (PaCTBOPUMOCTh), KAYECTBEHHBIX pPEaKLUi yIIIeBOIOPOIOB
pa3nuyYHbIX KjaccoB (oOeciBeurBaHHWE OpPOMHOI WM MOMHON BOABI, pacTBOpa MEpMaHraHara
Kalius, B3aMMOJIEHiCTBME aleTH/IeHa C aMMHUayHbIM pacTBOpoM okcuga cepebpa(l)),
KaueCTBEHHOE OOHapyXEeHHME YIIepoia M BOAOPOAAa B OPraHWYECKHUX BEIECTBaX, MOJy4YeHHUE
TUJICHAa M M3Y4YE€HUE €ro CBOMCTB, O3HaKoMyleHHe C KoylekuusMu «HedpTb» u «Yroms», ¢
oOpa3uamMu IjlacTMacc, KaydyKOB M PE3UHBI, MOJEIHMPOBAHHUE MOJEKYJ YIJIEBOIOPOIOB MU
TaJIOTEHIIPOU3BOAHBIX YIVIEBOLOPOIOB.

Kuciopoaconep:xauue oprannyeckue coeJMHEHUs.

[Ipenensuble omHOaTOMHBIE CHUpTHL. CTpoeHHME MOJEKyn (Ha NHpUMEpPE METAHONIA U
aTaHomna). [oMonormueckuii psia, oomas ¢popmyina, H30MEpHsi, HOMCHKIJIATypa U KJIaCCUPUKAIIUS.
@usnyeckue CBOMCTBA TNPEACIBHBIX OJHOATOMHBIX CHUPTOB. BONOpOIHBIE CBS3M MEKIY
MOJIEKyJIaMH CIIUPTOB. XMMHUECKHE CBOMCTBA: pEeaKIMK 3aMEILEHUs, IeTUIpaTallii, OKUCIICHUS,
B3aMMOJICHCTBHE C OPraHMYECKUMH U HEOPTaHWYECKUMHU KHCIoTaMu. KauecTBeHHas peakiys Ha
OJTHOATOMHBIE CNUPTHI. JlelicTBHE A3TaHOJIa M METAaHOJIa Ha OpraHu3M uyenoBeka. CrocoObl
IIOJTyYEHUS U IPUMEHEHNE OTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa u u3oMepusi. OcOOCHHOCTH (PU3UIESCKUX U XUMHICCKUX
CBOWCTB.

MHoOroatoMHble CHUPTBHl — OSTWICHIIMKOAb M IIuLEepuH. Du3nueckue M XUMHYECKHE
CBOMCTBA: PEAKUUU 3aMEIICHUS, B3aUMOJECHCTBUE C OPraHMYECKMMHM U HEOPraHMYECKUMMU
KHUCJIOTaMH, KaueCTBEHHAsl pPeaklysi Ha MHOroaroMHble cnupthl. IlpencraBienue o mexaHuszMe
peakiuii Hykjaeo(uIbHOro 3amelleHus. JleiicTBre Ha oprannsM yenaoBeka. CrocoObl MOayUYeHUs
Y IPUMEHEHUE MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHHe MOJIEKYIbI, B3aUMHOE BIMSHUE THIPOKCOIPYIIIBI U OEH30JBHOIO A1pa.
®usnyeckue cpoiictBa peHona. OcoOEHHOCTH XMMHMYECKHX CBOWCTB (eHona. KauecTBeHHbIE



peakiuu Ha ¢enon. Tokcuunocth ¢enona. CrocoObl MOMy4YeHUs M TNpUMEHEHHe (eHoma.
®denondopmanbaeruaHas cMoa.

KapOonunbpHbIE COENMHEHUS — aNbJerHAbl M KETOHBI. OIIEKTPOHHOE CTPOCHHUE
KapOOHWIBHOW TpymIbl. [OMOIOTHYECKHEe PSAIbl aIbJCTHIOB W KETOHOB, oOmmas Qopmyna,
U30MEpUsT M HOMEHKIarypa. Pu3nuecKkue CBOWCTBA AJIbJIETUAOB M KETOHOB. XUMHUYECKHE
CBOWCTBAa albJCTUIOB M KETOHOB: peaknuu mnpucoeauHeHus. OKHUCIEHHWe abJeTH/IOB,
KaueCTBEHHBbIE DPEaKIUU Ha anbaerujbl. CrocoObl MOMydeHUs M MPUMEHEHHE albJIETHIIOB H
KETOHOB.

OnHOOCHOBHBIE TpeNenbHbIE KapOOHOBBIE KHUCIOTH. OCOOCHHOCTH CTPOCHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepus u HomeHknarypa. Pu3nueckue CBOICTBa OJHOOCHOBHBIX
IpeaebHBIX KapOOHOBBIX KHCIOT. BOTOpOAHbIE CBSI3U MEXTy MOJIEKYlIaMU KapOOHOBBIX KHCIIOT.
XWMHUYECKHE CBOWMCTBA: KHUCJIOTHBIE CBOMCTBA, PEaKius 3TepUDUKAIINU, PEAKIIUA C yIaCTHEM
YIJIEBOAOPOAHOTO paaukana. (OcoOEHHOCTH CBOWCTB MypaBbHHON KHUCHOTHL [loHsITHE O
MIPOU3BOIHBIX KapOOHOBBIX KHCJIOT — CJIOXKHBIX dupax. MHOroodpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMpEAENbHBIX U apOMaTHUECKHX KapOOHOBBIX KHCIOT, TUKapOOHOBBIX
KHCIIOT, THAPOKCHKAPOOHOBBIX KHCJIOT. [IpencraBurenu BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAIbLMUTUHOBAs, OJICUHOBAS, JUHONE8As, JAUHONeH08as KHUCIOThL. CrocoOsI
MOJIYYCHHS M IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie >¢upsl. [omonornueckuii psig, odmas dopmyia, U30MepUs U HOMEHKIATYypa.
DuU3NYECKUEe U XUMHYECKHE CBOMCTBA: TUAPOIN3 B KUCIIOW U IIETOYHOU CpEIE.

Kupsl. Ctpoenue, ¢puzndeckue U XUMHUYECKHE CBOMCTBA >KMPOB: THIPOJIU3 B KUCION U
niesiouHon cpene. OCoOOEHHOCTH CBOMCTB KUPOB, CONEPKAIINX OCTATKA HETIPEACIbHBIX JKUPHBIX
KHUCIIOT. JKUpbI B IpUpOJE.

MpbL14 KaK COJTM BBICITUX KAPOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHE.

OOmass xapakTtepucTuka yrieBonoB. Kiaccudukanus yrieBogoB (MOHO-, [U- U
nosivcaxapuabl). MoHocaxapubpl: TIIIOKO3a, (PyKTO3a, rajakro3a, pubo3a, Ie30KcHpudo3a.
dusnyeckue CBOWCTBA M HaxoxaeHue B npupone. dorocuHTte3. XHMMUYECKHME CBOMCTBA
TJTFOKO3BI: PEAKIIMU C yYaCTUEM CIIMPTOBBIX U aJIbJACTHUIHOM TPYIII, CIIUPTOBOE U MOJIOYHOKHCIIOE
Opokenue. [IpumeHeHHe TIIOKO3bI, €€ 3HAUEHHE B KU3HEACATEILHOCTH OpraHu3Ma.
Jucaxapunpl: caxaposa, MajlbTo3a W JIakTo3a. BoccTaHaBnMBaoIIMe U HEBOCCTAHABIMBAIOIINE
nucaxapunbl. ['uaponus aucaxapunoB. Haxoxaenue B npupone u npumeHenue. [lonucaxapuapt:
Kpaxmaji, TIJIUKOreH | 1eiumono3a. CTpoeHHEe MakpOMOJEKYJd Kpaxmaya, TIJUKOTeHAa |
nesutono3bl. Gu3nueckre CBOMCTBA Kpaxmala U IeJUTI0I03bl. XMMHUYECKUE CBOMCTBA KpaxMara:
TUAPOJIN3, KAYECTBEHHAs] PEaklusl ¢ HOAOM. XUMHUYECKHE CBOMCTBA ILEIJUIIONO3BI: THAPOJIN3,
nonydeHue 3gpupoB 1emtrono3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN
MIENK).

OKCHepUMEHTaIbHbIE METO/Ibl M3YUYEHHs BELIECTB M MX IMPEBPAIICHUI: PaCTBOPUMOCTH
Pa3IUYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHE ATAHOJIa C HATPUEM, OKHCIICHHE STUIIOBOTO CITUPTA
B albJIerH/l Ha PACKAJIEHHOW MEIHON MPOBOJIOKE, OKUCIEHUE 3TUIIOBOTO CIIHUPTA JUXPOMATOM
Kanus (BO3MOXKHO HMCTIOJB30BaHUE BUIEOMATEPUAJIOB), KAYECTBEHHBIE PEAKIIMU Ha albJACTUIBI (C
ruapokcuiom  auammuHcepeOpa(l) m  rumpokcumom  menu(Il)), peakmus mIunEepuHa  C
ruapokcusioMm Menu(Il), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJEICTBHE
pactBopa mIoKo3bl ¢ ruapokcuaom Mmeau(Il), BzaumonelicTBue kpaxmana C MOAOM, pEIICHUE
IKCMIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «Crupthl U GeHonb, «KapOoHOBEIE KUCTOTH. CI0XKHBIE
3(hupb».

A3oTcoaep:Kaniue OpraHnyecKue coeIuHeHusl.

AMUHBI — OpraHM4yecKkde Mpou3BOAHbIE ammuaka. Kiaccudukanus aMHUHOB:
anuaTUIecKue U apoMaTUYECKHe; MePBUYHbIC, BTOPUYHBIC U TpeTU4YHbIe. CTPOCHUE MOJIEKYI,
obmas gopmyna, usomepusi, HOMEHKIATypa U (U3NYECKHe CBOMCTBA. XHMMHUYECKOE CBOMICTBa
anupaTHIeCKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKUIMPOBAHHE, B3aUMOICHCTBUE MEPBUYHBIX
aMUHOB C a30TUCTOM KUCIOTOU. CONU alnKuIaMMOHUS.



AHWIIMH — NIPEeICTaBUTENIb aMUHOB apoMaTudeckoro psaa. CtpoeHue aHwinHa. B3anmHoe
BJIUSIHAE TPYNI aTOMOB B MoJieKyne aHmiInHa. OCOOCHHOCTH XMMHYECKUX CBOMCTB aHUJIMHA.
KauectBennple peakiuu Ha aHuiIWH. CrnocoObl MONydYeHUs U MPUMEHEHHE anu(aTudecKux
aMuHOB. [lomydyenue anmmMHa U3 HUTPOOEH30IA.

AmuHokucinotel.  Homenknarypa u  uszomepus.  OtTaenbHble  NpEACTaBUTEIN
0-aMHHOKHCJIOT: TJIHIUH, ajdaHuH. Du3ndeckrne CBONCTBA aMHHOKHUCIIOT. XMMHYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aMQpOTEepHBIX OPraHMYECKHX COEJAMHEHUH, peakius MOJUKOHISHCAIINH,
o0pa3oBaHHe MENTHIHOW CBS3W. buonormdeckoe 3HaueHHE aMUHOKUCIOT. CHHTE3 W THUIAPOIHU3
MIETITU/IOB.

benku kak mnpupomHbie monuMephl. llepBuuHas, BTOpWYHAsT W TpPETUYHAS CTPYKTypa
O0enkoB. XMMUYECKUE CBOMCTBA OEJIKOB: THUAPONIN3, JEHATypallvs, KaueCTBEHHBIE PEaKlUd Ha
Oenku.

DKCHepUMEHTaIbHbIE METOAbl WM3YUYEHHUs BEIIECTB W HX MPEBpAlllCHHI: pacTBOpEHUE
OCNIKOB B BOJIE, JICHATypalusi OCJIKOB MPY HATPEBAaHWU, IIBETHBIC PEAKIIMK HA OCNKH, peIllIeHue
SKCIIEPUMEHTANIBHBIX 33/1a4 [0 TeMaM «A30TCOAEpXk alIUe OPraHUYEeCKUE COEAMHEHUS» W
«Pacrno3HaBaHue OPraHMYEeCKUX COCTUHEHUI.

BricokoMoJIeKyJIAPHBIE COeIMHEHHS.

OCHOBHBIE TIOHSITUSI XUMHU BBICOKOMOJCKYISPHBIX COCAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIUMEPHU3aLUU, CPENHssl MoJeKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTMHEHUN — TIOJTUMEPHU3ALINSI U TTOJTMKOHICHCAIIHS.

[Tonumepusie MaTepuabl. [LmacTMaccer (moNUATUIIEH, MOJIMIIPONHIIEH,
MOJINBUHWIXJIOPUI, MTOJINCTUPOIT, MOJINMETUIIMETAKPHJIAT, MOJIMKapOOHATHI,
nonudTUIeHTepedTanar). Ytunusanus u nepepadoTka MmiacTHKa.

DnacToMephbl:  HATypaJbHBIM  Kay4dyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIN, N30NPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonokHna: HarypanbHbIE (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a, all€TaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonmumeps! cieruanbHOTO Ha3HaYeHUs (TedIOH, KeBIap, JIEKTPOIPOBOISIINE TOJIUMEDPHI,
OuopasnaraeMbie TOTUMEPHI).

DKCHEpUMEHTATbHBIE METO/bl M3YYEHHUS BEIIECTB M HMX MPEBPAIEHUN: O3HAKOMJICHUE C
oOpa3liaMu TPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aj1a4 110 TeMe «Pacro3HaBaHue 1iacTMacc 1 BOJIOKOHY.

Pacuérnrble 3agaun.

Haxoxaenne MonekysipHOi (GopMysIbl OPraHUIECKOTO COSAMHEHHS TI0 MACCOBBIM JIOJISIM
AIIEMEHTOB, BXOISIIMX B €r0 COCTaB, HAXOXKIECHUE MOJICKYISIpHOU (OpPMYIBl OPraHUYEeCKOrO
coeMHEHUsT MO Macce (00bEMy) MPOMYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce,
00bEMY) MPOAYKTOB PEaKIIUU M/WIIM UCXOAHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOU (POpMYITBI
OPTraHWYECKOTO BEIECTBA HA OCHOBE €r0 XUMHUYECKHX CBOMCTB WJM CHOCOOOB TOJYyYCHHS,
ONpeaeeHUE JOIH BBIXOJA MPOAYKTA PEaKIUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MexnpeIMeTHbIE CBA3H.

Peanuzanusi MeXInpeaMETHBIX CBA3EH IPU U3yYEHUM opraHuyeckoil xumuu B 10 kmacce
OCYILIECTBIIACTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TMOHSATHUN, TaK U
NOHATUH, IPUHSITHIX B OTJEIBHBIX MIPEAMETaX €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSTHS: SBICHHE, HAYYHBIM (aKT, THIIOTE3a, TEOpHS,
3aKOH, aHajJu3, CUHTE3, KiIaccHu(UKalus, HaAOIIONCHHE, M3MEPEHHUE, SKCIEPUMEHT, MOJICb,
MOJIETTUPOBAHHE.

®usnka: marepusi, aroMm, OSIIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa, SHEPreTUUYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00OBEM, arperaTHoe COCTOSHHUE BEIIeCTBA, (DU3MUYCCKHUE BEIWYHHEI,
€JIMHULIbI U3MEPEHUSI, CKOPOCTb, SHEPTHS, Macca.



Buonorus: knerka, opraHu3M, dKOCUCTeMa, Onocdepa, MeTaboIn3M, HACIEACTBEHHOCTD,
aBTOTPO(MHBIN U TreTepoTpodHBIA TUN TUTaHUs, OpoxkeHue, (HOTOCUHTE3, IbIXaHHe, OeiKw,
YTIEBOBI, )KUPbI, HYKJIEUHOBBIE KUCIIOTHI, (PEPMEHTHI.

['eorpadusi: monesHbie uCKoNaeMple, TOIIIUBO.

TexHomorus: MUILEBbIE TPOIYKTbI, OCHOBBI PAllMOHAIIEHOTO MUTAHU, MOIOILIHE CPE/ICTBa,
MaTepHabl U3 CKYCCTBEHHBIX H CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUS

Teopernyeckre OCHOBbBI XUMMH.

Atom. CocTaB aTOMHBIX sjiep. XuMuueckuil aneMeHT. M3oronsl. CTpoeHHE 3EKTPOHHBIX
000JI0YeK AaTOMOB, KBaHTOBBIE YHCJIA. DHEPreTMYEeCKHe YPOBHU M TOAYPOBHH. ATOMHBIE
opburanu. Knaccudukanuss XuMUYECKUX 3JIEMEHTOB (s-, p-, d-, f-anementsl). Pacnipenenenue
JJIEKTPOHOB IO AaTOMHBIM OpOUTAIAM. OJEKTPOHHBIE KOH(UIypaluu aTOMOB 3JIEMEHTOB
NEPBOro—4eTBEPTOTO MEPUOIOB B OCHOBHOM U BO30YXJAEHHOM COCTOSHUM, JJIEKTPOHHBIE
KOH(UTYpalui HOHOB. DIIEKTPOOTPHULIATEILHOCTb.

[lepnonnueckuit 3axkoH u llepuoguueckas cucrema XumMu4eckux dnemeHtoB ..
MenneneeBa. CBs3p INepuoauueckoro 3akoHa U [lepuognueckoil CHCTEMBI XMMHYECKHX
2JIEMEHTOB C COBPEMEHHOW TEOPHEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsS CBOWMCTB
XMUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MMH IPOCTBIX U CIOXKHBIX BELIECTB IO TpyIlnam M
nepuosiaM. 3HaueHue nepuonnyeckoro 3akona /1.M1. Menneneesa.

XuMuyeckasi CBsi3b. BUIBl XMMHUYECKOW CBSI3U: KOBAJICHTHAsl, MOHHAs, METAJUINYECKAs.
Mexanu3Mbl 00pa30BaHMs KOBAJIEHTHOH CBsI3U: OOMEHHBIN U IOHOPHO-AaKLIEITOPHBIN. DHEpPTus U
JUIMHa cBs3H. [lonsspHOCTH, HANPaBIEHHOCTh W HACBIAEMOCTb KOBAJIEHTHOW cBs3U. KparHble
cBaA3U. BonopoaHas cBsA3b. MeXMONEKyIApHbIE B3aNMOIECUCTBUS.

BaneHTHOCT M BaJCHTHbIE BO3MO)KHOCTM aroOMOB. CBS3b JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUYECKUM CTPOCHHMEM (Ha NPUMEpPE COEAMHEHUH 3JEMEHTOB BTOPOTO
nepuosa).

[IpencraBnenre O KOMIUIEKCHBIX coenuHeHusX. (CocTaB  KOMILJIEKCHOTO — HMOHa!
KOMILIEKCOOOpa3oBaTeNb, JUTaHAbl. 3HAYeHHWE KOMIUIEKCHBIX coenuHeHuid. [loHsTne o
KOOPJIMHAIMOHHON XUMUH.

BemectBa MOJNEKYIAPHOTO M HEMOJIEKYJISIPHOTO CTPOECHMs. THIBI KPUCTAUIMYECKHX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonsatue o nqucnepcHeIx cucreMax. Mctunnbie pactBopsl. [IpeacraBienue o KOJTOUIHBIX
pactBopax. CrocoObl BbIpa)K€HUS KOHIEHTPALlMU DPACTBOPOB: MaccoBasl J0JI1 BEILECTBAa B
pacTBOope, MOJSIpHas ~ KOHLIEHTpauus. HacelllleHHble ¥ HEHACBILIEHHBIE  PACTBODBI,
pactBopumocTh. Kpucraninoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHWYECKHX BellecTB. TpuBHANbHbIE Ha3BaHMS
OTJEJIbHBIX PEICTaBUTENIEH HEOPIraHUYECKUX BEILIECTB.

Knaccudukarus XuMUYeCKUX peakluii B HEOPraHWYEeCKOM U OpraHnueCcKol XUMUH. 3aKOH
COXpaHEHHUsl MaccChl BEILLECTB; 3aKOH COXPAHEHHUS W NPEBPALICHMS] SHEPIUU IPU XUMHUUYECKHUX
peakiusx. TernsoBble 3HEKThl XUMUUECKHUX peakiuil. TepMoXuMHuecKkrue ypaBHEHuUSI.

CKOpOCTh XMMHYECKOH peaklnu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PakTopoB. [OMOTEHHBIE
Y TeTepOreHHble peakunu. Karanns u katanusaropsl.

O6parumble ©u HeoOpaTuMble peaknuu. XuMHYeckoe paBHoBecwe. KoncTanTa
XMMHMYECKOT0 paBHOBecHsA. (DaKTOpbI, BIMAIOIIKAE HA IOJOXKEHHE XMMHYECKOIO PAaBHOBECHS:
TeMIEepaTypa, JaBI€HHE M KOHLIEHTpPAlMU BEILIECTB, y4yacTByOUIMX B peakuuu. [Ipunnun Jle
[Taresnbe.



DnexTponutudeckass guccouuarnus. CunpHble u  cnabble  AMekTpoiuThl. CTeneHb
nucconnanuu. Cpena BOIHBIX PAaCTBOPOB: KUCIIOTHAsA, HEUTpasbHas, IIeouHas. BomopomHblii
nokasareins (pH) pactBopa. ['maponus coneit. Peakunu noHHOro oomMeHa.

OKHCINTENbHO-BOCCTAHOBUTENbHBIE peakunu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBMTENb. lIpomeccel OKHCIEHUS M BOCCTAHOBJICHMs. BakHeWllne OKUCIUTENN U
BOCCTaHOBMTEIN. MeTO/ 3JeKTPOHHOT0 OanaHca. DIEeKTPOIN3 PACTBOPOB U PaCIlIaBOB BELLECTB.

DKCHepUMEHTaIbHbIE METOIbl HM3YyYEHMs] BEIIECTB U MX MPEBPALLECHUN: pa3lIOKEHHE
MepoKCcHJa BOIOpPONAa B MPUCYTCTBUM KaTalu3aropa, MOJAETH KPHUCTAJUIMYECKHX PEeHIETOK,
OpOBeJIeHHE peakUuid HMOHHOro oOMeHa, OIpelesieHue Cpeibl pacTBOPOB C  IOMOIIbIO
WHIMKATOPOB, U3yYEHHUE BIIHUSHUSA PAa3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOH peakiuu U
MIOJIOKEHNE XMMHUYECKOTO PaBHOBECHS.

Heopranuyeckasi Xumusi.

[Tonoxenne nHemeraiuioB B Ilepuoanueckodl cucremMe XUMUYECKHUX dnemMeHToB J[.U.
MenneneeBa U OCOOEHHOCTH CTpoeHHsT HMX aroMoB. Dusnueckue CBONCTBA HEMETAJUIOB.
Annorponus HeMeTaJlJIoB (Ha mpUMepe KUCIoposia, cepbl, pochopa u yriepona).

Bonopon. Ilonyuenue, pusmueckue M XMMUYECKHUE CBOMCTBA: peakUUu C METaJIaMH U
HEMeTaJlJIaMHi, BOCCTAHOBUTENbHBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE 371€EMEHTHI.

lNanorensl. Haxoxnenue B mpupone, cnocoObl MoayyeHus, PU3NYecKue U XUMUYECKUe
cBoiicTBa. 'amoreHoBonoponbl. BakHellne KUCIOPOACOAEP)KAIUE COECAUHEHMSI T'allOTEHOB.
JlaGopaTopHble U MPOMBIIIJIEHHBIE CIIOCOOBI MOIYYEHHs TajJoreHoB. [IpuMeHeHue rajoreHoB u
UX COCIUHEHHUN.

Kucnopon, o3oH. JlaboparopHble M HPOMBIIUIEHHBIE CIOCOOBI MOJYYEHHUS KHUCIOPOJA.
dusnyeckue M XHUMUYECKHE CBOMCTBA U IPUMEHEHHE Kuciaopoa M o30HaA. Oxcuasl U
HEPOKCUBI.

Cepa. HaxoxzaeHue B mpupoje, CIOCOObl TONy4eHHUs, (PU3NYECKHE U XUMHUYECKUE
cBoiictBa. CepoBonopon, cynbduasl. Okcun cepoi(1V), okcun cepri(VI). Ceprucras u cepHast
KUCIOTBI U MX coinu. OcoOEHHOCTH CBOMCTB cepHOil kucnoTel. llpumeHeHue cepel u eé
COCIMHEHUM.

A3zor. HaxoxkaeHue B mpHpoje, CIOCOObl MoNyueHHs, (U3NYEeCKHe M XMMHUYECKHUEe
cBoiicTBa. AMMMaKk, HUTpuAbl. OKcHUIbl a30Ta. A30THUCTash M a30THas KHUCIOThl M UX COJIH.
Oco0OeHHOCTH CBOWCTB a30THOHM KHCIOTHI. [IpuMeHeHHe a30Ta W ero CoeauHEHHH. A30THbBIE
ynoOpeHus.

®ocdop. Haxoxaenne B mpupone, CocoObl MOMydeHHs, (HU3MUYECKHE U XUMHUYECKUE
croiictBa. Dochuaslt u dochun. Oxcuumsl docdopa, docdopHas kucmora m e€ comu.
[Tpumenenne pocdopa u ero coequnennii. ocpopHbie yI0OpeHUs.

VYrnepon, HaxoxiaeHue B Tmpupoae. AuioTporHble Momudukanuu. Dusmdeckue u
XMMHYECKHE CBOWCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepomoM. Oxcun yrmepoma(ll),
okcup yriepona(IV), yrompHas kuciota W €€ conu. AKTUBHUPOBAHHBIA YIOJb, alCOpOIHS.
Oynnepensl, rpadeH, yrepoaHbie HaHOTPYOkU. [IprMeHeHrne MpoCThIX BEIIECTB, 00pa30BaHHBIX
YITIEPOZIOM, U €T0 COECUHEHUN.

Kpemuuii. Haxoxxnenue B mpupose, crnocoObl MomydeHus, (pU3nYecKue U XUMUYECKUe
cBoiictBa. Oxeun kpeMuus(IV), kpeMHueBast Kucinora, cuiaukarsl. [IpuMeHeHne KpeMHUs U €ro
coenuHeHuil. CTEKI10, €ro MOIy4YeHUE, BUIbI CTEKIIA.

[Tonmoxkenne MeramioB B [leprogudeckoit cucTeMe XUMHIECKHX d1eMeHTOB. OCOOEeHHOCTH
CTPOEHUS ANMEKTPOHHBIX 000JI0YeK aTOMOB MeTayioB. Obmme pusndeckue cBONCTBA METAIIIOB.
[Ipumenenne MetamioB B ObITY U TeXHUKE. CIUIaBbl METAJIIOB.

DJeKTPOXUMUYECKUNA psifi  HampshkeHuid MetaiuioB. OOmme crnocoObl  MOTy4YEHUS
METaJJIOB: TMIPOMETALIyprusi, TUPOMETAILIYPIUs, eKTpoMeTautyprus. [lonsarue o koppo3uu
MeTaioB. CriocoObl 3alIUThl OT KOPPO3HUHU.



OOmas xapakrepuctuka MmetauioB IA-rpynmsr [lepuonudeckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Harpuii u xanuii: nonydenue, pusnueckue U XMMHUECKHE CBOWCTBA, IPUMEHEHUE
IIPOCTHIX BEUIECTB U UX COEAUHEHHUN.

O6mas xapakrtepuctuka metauioB IIA-rpynnsl [lepuonnyeckoit cucTteMbl XMMHUYECKHX
aJIeMeHTOB. Marauii v KaJjbluil: mony4eHue, Gu3ndeckre 1 XMMUYECKHE CBOMCTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX coeMMHEHHM. JKECTKOCTh BOABI M CITOCOOBI €€ yCTpaHeHHUS.

AnroMuHMI: TonydeHue, (U3NYecKue M XUMUYECKHUEe CBOWMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA MU €ro coeauHeHud. AMQoTepHBIE CBOWMCTBA OKCHAA M THIPOKCHAA ATIOMHUHUA,
TUIPOKCOKOMIUIEKCHI aJTFOMUHUS.

OO6mass xapakTepucTuka MeTasioB nooounbix noarpymnm (b-rpymm) Ilepuoaunueckoit
CHUCTEMBI XUMUYECKUX IIEMEHTOB.

dusznyuecKkne U XUMHYECKHE CBOMCTBA XpOMa M €ro coenuHeHn. OKCHUIIBI U THAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u AUXpPOMAThl, UX OKHUCIUTEIbHBIE CBOMCTBA.
[Tonydyenue u npuMeHeHre Xxpoma.

du3nyeckue M XMMUYECKHME CBOWCTBA MapraHua M €ro coeauHeHuid. Baxhenmwue
coemuaenus mapranna(ll), mapranna(IV), mapranma(VI1) u mapranua(VII). [lepmanranar kanus,
€ro OKUCIIMTEIbHBIE CBOKCTBA.

dusznuecKkrue U XUMUYECKHE CBOWCTBA JKeje3a U ero coeNMHeHU. OKCUABI, THAPOKCUIBI U
comu >xene3a(ll) u xenesza(Ill). [lomyyeHue u mpruMeHEeHUE Kee3a U ero CIIJIaBOB.

Du3nYecKrue U XUMUYECKUE CBOMCTBA MeAHU U €€ coenuHeHuid. [lomydyenue u npuMeHeHue
MeIU U €€ COCAUHEHUN.

Huuk: nonmyuenue, Gpu3nueckrue U XuMUYEeCKue cBoMCTBa. AM(DOTEpHBIE CBOMCTBA OKCHIA
Y TUAPOKCUA UMHKA, THIPOKCOKOMILIEKCH IMHKA. [I[puMeHeHrne IMHKA U €10 COEIMHEHUN.

DKCIEpUMEHTAIbHBIE METOABl H3YYEHHUS BEIIECTB W WX TMPEBpAlICHUN: H3yUeHHE
o0pa3IoB HEMEeTallIoB, ropeHue cepbl, ¢ocdopa, kKenesa, MarHus B KUCIOPOAE, H3y4YCHHE
KOJUIEKIMH «MeTauibl M CIUIaBbl», B3aUMOJEHCTBHME IIEJIIOYHBIX M LIEJIOYHO3EMEIBHBIX
METaJJIOB € BOJOHM (BO3MOXKHO HCIIOJIb30BaHHE BUICOMATEpPUAIOB), B3aUMOJCHCTBUE ITMHKA U
JKeJe3a C pacTBOPaMH KHUCIIOT M LIEN0Yel, KaYeCTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHUE aHUOHBI,
KaTHOH BOJIOPOJA M KaTMOHBI METAJUIOB, B3aUMOIEHUCTBUE TMIPOKCUIOB ATIOMHHHUSA U LIUHKA C
pacTBOpamMu KHMCIJIOT U IIEJI0YEH, PEIICHHE HKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaM «l'ajmoreHsm»,
«Cepa u e€ coenuHeHus», «A30T U (Hochop U UX coeTnHEHUN», «MeTaulbl TNIaBHBIX MOATPYIII»,
«Metautbl TOOOYHBIX MTOATPYIIID».

XuMHA U )KU3Hb.

Ponp xumum B o0ecriedeHUH yCTOMYMBOTO Pa3BUTHS ueroBeuecTBa. [IoHsATHE O HAyUHBIX
METOJIaX MO3HAHUS U METOJI0JIONMH HAy4YHOIO uccienoBanus. HayuHble NpUHIIMIBI OpraHu3auuu
XUMHYECKOTO MPOHU3BOACTBA. [IpOMEBINIIICHHBIE CIIOCOOBI MOYYCHHS BKHEHIIMX BEIIECTB (Ha
npuMepe TNPOU3BOJICTBA aMMHaKa, CEPHOM KHUCIOTHI, MeTaHoina). [IpomblluieHHbIE CHOCOOBI
MOJIy4EHUs] METAUIOB M CIUIaBOB. XHUMHYECKOE 3arps3HECHHE OKPYKAIOIIEW Cpelpl M €ro
nocneAcTBus. Ponb xumun B 006ecriedeHH YHEPTreTHUECKOM 0€30MacHOCTH.

XuMHMs M 300pOBbE 4YenoBeka. JlekapcTBeHHble cpenctBa. IIpaBuia HMCIOIB30BaHMS
JIEKapCTBEHHBIX NpenaparoB. Pojib XuMuu B pa3BUTHUH MEIULIMHBI.

XuUMHS TIUIIE: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIC 100aBKH. Poib XuMuu B 06ecrieueHnn
MUIIEeBON 6€30MaCHOCTH.

Kocmernueckne m mapgromepnsie cpeactBa. beiroBas xummus. [IpaBuima 6e30macHOro
UCIIOJIb30BaHMs MPENapaToB OBITOBOM XMMHH B IIOBCEAHEBHON KHU3HU.

XVMUS B CTPOUTEIIBCTBE: BAKHEHIIINE CTPOUTEIIBHBIC MaTEPHAITBI (IIEMEHT, OCTOH).

XuMHUs B CEIbCKOM X03siicTBe. OpraHnyeckrue u MUHepajibHbIe yI00peHusl.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPacKH, CTEKJIO, KepaMHka. Marepuasl
JUIsl NeKTpoHuKU. HaHnoTexHonorum.

Pacuérnsie 3anaun.



Pacuérhl: Maccel BemiecTBa WM 00bEMa Ta30B M0 HM3BECTHOMY KOJHMUYECTBY BEIIECTBA,
Macce WiIM 00bEMY OJHOTO M3 y4acTBYIOLIMX B PEaKLMU BEUIECTB, Macchl (00BbEMa, KOIUYECTBA
BEIIIECTBA) NMPOAYKTOB PEaKLUH, €CIU OJHO M3 BEUIECTB MMEET NpHUMecH, Macchl (00béMma,
KOJIMUYECTBA BEIIECTBA) MPOIYKTAa PEAKIMH, €CIIM OJHO M3 BELIECTB JaHO B BHUJE PacTBOpa ¢
ONpeNeI€HHOM MAacCOBOM JOJEH PAaCTBOPEHHOIO BEIIECTBA, MAaCCOBOM [OJIM U MOJIIPHON
KOHLEHTpAalMy BEIIECTBA B PACTBOpPE, JOJM BBIXOAA MPOAYKTA PEAKUUU OT TEOPETHYECKHU
BO3MOXKHOTO.

MexnpeIMeTHbIE CBA3H.

Peanuzanus MeXnpenIMEeTHBIX CBA3€W MPHU M3y4YEeHUH OOIIel M HeOpraHMYeCKOH XUMHU B
11 x1acce ocCyIIECTBISIETCS YEPE3 UCIIOIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHATHH,
TaK U IIOHATHUM, IPUHATHIX B OTACIBHBIX IPEAMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTrecTBEHHO-HAay4YHbIE MOHSTHS: SBJICHHME, HAayyHbIH (akT, T'MIoTe3a, Teopus,
3aKOH, aHalM3, CHUHTe3, Kiaccu(uKanus, NEepUOAUYHOCTh, HaOIIOAeHUue, H3MEepeHHe,
JKCIEPUMEHT, MOJEIb, MOJECIUPOBAHHUE.

®dusuka: marepus, MHUKPOMHUD, MAKPOMHp, aTroOM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIBl, PaJAMOAKTUBHOCTb, MOJIEKYyJa, SHEPIeTUUYECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHUE BEIECTBA, HJCANbHBIM Ta3, (Qu3nyecKkue BeNUYMHBI, ETUHHIIBI
U3MEPEHMS, CKOPOCTh, JHEPIHUs, Macca.

buonorus: kierka, opraHusM, OSKocucTema, Ouocdepa, MeTaboIM3M, MaKpo- U
MHUKPO3JIEMEHTBI, O€JIKH, KHUPbI, YIVIEBO/AbI, HYKJIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpPYTOBOPOT BEIIECTB U IIOTOK JHEPTUU B SKOCUCTEMAX.

['eorpadust: Munepanbl, ropHble TOPO/IbL, IOJIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHoyorus: XUMU4eCKas IPOMBILIICHHOCTb, METAJULYyPIHsl, CTPOUTENIbHBIE MaTepUallbl,
CEJIbCKOXO3SIIICTBEHHOE  MPOM3BOJICTBO, IHINEBAas IPOMBINUIEHHOCTh, (apMaleBTHUYECKas
IIPOMBIIIEHHOCTb, IIPOU3BOJCTBO KOCMETUYECKHUX [Ipenaparos, IIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MATE€PUAJIOB, JIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIIBTATBI OCBOEHUA [IPOI'PAMMBI 110 XMMHWKU HA
YIJIYBJIIEHHOM YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbI

B cooTBeTcTBHM C CHCTEMHO-ACSTEIBHOCTHBIM IIOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yabTaTOB OCBOGHHUs TMpenMeTa «XWMHs» Ha YPOBHE CpeQHEero oO0mero oOpa3oBaHUs
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OO0YYaIONUMUCS POCCUICKOM TPaXKIaHCKOM
UJECHTUYHOCTH; TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPEAEIICHHUIO;
HajJuyve MOTHBAllMM K  OOyYeHHI0; TOTOBHOCTH U  CIHOCOOHOCTh  OOyYaroIIuXcs
PYKOBOJICTBOBAThCSl MPHUHATHIMU B OOIIECTBE MpaBWIAMH M HOPMAaMH TIOBEICHUS; HaJIH4uue
MIPaBOCO3HAHMSI, IKOJIOTUYECKON KYJIBTYPhI; CIOCOOHOCTh CTABUThH IEJH U CTPOUTH KU3HCHHBIC
JIaHbL.

JIngHOCTHBIC Pe3yJabTaThl OCBOCHUS MPEAMETa « XUMHs» OTPakaroT cPOPMUPOBAHHOCTH
OTIBITA MO3HABATENILHON U MPAKTUYECKON NEATEIHbHOCTH OOYYarOIIUXCs B TPOIECCE peaTn3alun
00pa3oBaTeIbHON IeATETHHOCTH.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS IMpeaMeTa «XUMUs» OTpakaoT cPOpPMHUPOBAHHOCTH
OTbITa MO3HABATENIbHOM U MPAKTUYECKON EATEIbHOCTH O0yYaroIUXCsl B IPOLECCe peatn3alun
o0pa3oBareIbHON ACSITENFHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:k1aHCKOro BOCIIUTAHUS:

0CO3HaHMsI 00YUYAIONTMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U O0s3aHHOCTEH, YBaXKCHHUS K
3aKOHY U TIPABOTIOPSIIKY;

NPEICTABICHUS] O COLUMAIBHBIX HOpMax M NpaBUIaX MEXIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AESITENbHOCTH MPH CO3/IaHUU YYEOHBIX MPOEKTOB,
penieHun yueOHbIX 1 MTO3HABATEIbHBIX 33/1a4, BHIMOJTHEHUH XUMHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TIOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTBI JPyTUX
MIPHU aHAJIM3E PA3TUYHBIX BUIOB YUEOHOU JIEATETbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K HCTOPUUECKOMY M HAyYHOMY HACIEAWIO0 OTEUYECTBEHHOM
XUMHH;

YBOXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPHUU M TMPAKTHUECKOTO MPHIIOKECHHS
XUMHH, OCO3HAHMsI TOTO, 4YTO JaHHbIE HAyKH €CTh pe3yabTaT IJIUTENbHBIX HAOIIONEHUH,
KPOTIOTIMBBIX SKCIIEPUMEHTAJIbHBIX TIOUCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHUKOB;

UHTEpeca W TIO3HABATEIbHBIX MOTHBOB B TMONYYEHWH U TMOCIEAYIOIIEM aHaIn3e
UH(POPMAITUH O TIEPEOBBIX TOCTIKEHUSIX COBPEMEHHOMN OTEUECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO ITOBEICHNUS;

CIIOCOOHOCTH OLIGHWBaTh CHUTYalldd, CBS3aHHBIE C XUMUYECKUMHU SIBICHUSMHU, H
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBaTh CBOE TOBEACHUE W TOCTYNKH CBOUX TOBApHUIIEH C TMO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCEICTBUN MOCTYIIKOB;

4) popMHupoOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHUs I[IEHHOCTEH 3I0pOBOro M 0e30macHOro oOpas3a >KHU3HHM, HEOOXOAMMOCTHU
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3MUECKOMY U IICHXUYECKOMY 3/I0POBBIO;

coOnofieHus] TpaBUJl 0€30MacHOro OOpalleHUs C BEIIeCTBAMHU B OBITY, MOBCEAHEBHOU
YKU3HH, B TPYJOBOU JEATEIHLHOCTH;

NOHMMAaHHUsl IIEHHOCTU TMPaBWI WHIUBUAYAJIbHOTO M KOJUJICKTUBHOTO O€30MacHOTO
MOBEACHUS B CUTYAIMSIX, YTPOXKAIOIINX 3/IOPOBBIO U )KH3HU JTIONICH;



OCO3HAHMs TOCJIEACTBUA M HENPUATUS BPEIHBIX NPUBBIYEK (YNOTPEOICHUS aIKOTOJI,
HapKOTHKOB, KypeHus);

5) TpynoBoro BocnuTaHus:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  y4e€OHO-MCCIIEOBATENbCKON JESITeNbHOCTH,
OOIECTBEHHO MOJIE3HON, TBOPUECKOH U IPYTUX BUIAX AESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pELIEHUH TNPAKTUYECKUX 3aJad COLMAJILHOU
HaNpaBJIEHHOCTH (B paMKax CBOETO Kjlacca, IIKOJbI);

HMHTEpeca K MpakTHUYEeCKOMY H3y4YeHHUI0 mpodeccuil pa3iMyHOro poia, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUS ITPEIMETHBIX 3HAaHUH 110 XUMHH;

YBaXXE€HUS K TPYLLY, JIOIAM TpyJa U pe3yibraTaM TPyA0BOHl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY HWHAMBUAYaJIbHOM TpaeKTOpUM 0Opa3oBaHus,
Oynyuieil npodeccun U peanusali COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEH K XUMHH, HTHTEPECOB U MOTPEOHOCTEN 00I11eCTBa;

6) IK0JIOTHYECKOT0 BOCTIUTAHUSA

9KOJIOTUYECKH 11eJIeCO00pa3HOro OTHOLIEHUS K MPUPOJE KAaK MUCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIe;

NOHUMAaHUA IIO0OAJIBHOTO XapaKTepa SKOJOIMUYECKUX MPOoOeM, BIUSHHUS 3KOHOMHUYECKUX
MPOIIECCOB HA COCTOSIHUE MPUPOIHON U COLIMATBHOM CPEIbL;

OCO3HaHUS HEOOXOJMMOCTH HCIIOJIb30BaHUS JTOCTHKCHUA XUMHUH JJISl peIlieHHs] BOIIPOCOB
PaLMOHAJILHOTO TPUPOIOTIONb30BAHMUS;

AKTUBHOTO HENPUATHUA ACHCTBUM, NPUHOCALIMX BPEl OKPYKAIOUIEH NPUPOIHON cpele,
YMEHHMsI MIPOrHO3UPOBAaTh HEOJIAronpusTHBIE IKOJIOTMUYECKHE MOCIEICTBUS MPEIIPUHUMAEMBbIX
JEHUCTBUN U NIPEAOTBpaLIaTh UX;

HaJIMYUSl PA3BUTOTO HKOJIOTMYECKOTO MBILIUICHUS, SKOJOTHYECKOH KYJIBTYPhl, OIBITA
JEATEIIBHOCTH  JKOJIOTMYECKOM  HAINPaBIEHHOCTH, YMEHHs PpYyKOBOJICTBOBAaTbCd HUMH B
[03HAaBaTEIbHONW, KOMMYHHUKATUBHON U COLMANIbHOMN MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTHUBHO
IPOTHUBOCTOSTH UACOJIIOTUN XeMOopoOuH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Dpa3BUTHS HAyKH U
00LIeCTBEHHON MPAKTHUKHY;

NOHUMaHMA CHeUM(UKH XUMHM KaK HAayKH, OCO3HaHMA €€ poid B (POPMHUPOBAHHH
palMOHAIIFHOTO HAyYHOTO MBIIUICHUS, CO3aHUH IIETIOCTHOTO MPECTaBICHUS 00 OKpY)KaroIeM
MHUpE KaK O €QUHCTBE NPUPOABl U 4YEJIOBEKA, B NMO3HAHMM IMPHUPOIHBIX 3aKOHOMEPHOCTEW MU
pelieHny npodieM CoXpaHeHUs MPUPOAHOIO PaBHOBECHS;

yOSKIEHHOCTH B OCOOOH 3HAUUMOCTHM XMMHUHU JJIi COBPEMEHHOM IMBMIM3ALMM: B €&
TYMaHHCTUYECKOW HAIPaBICHHOCTH W BaXKHOH PONM B CO3JAaHMHM HOBOH 0a3bl MaTepHabHOU
KYJIBTYpPBI, B pEIIEHUH II00aJbHBIX MPOOIeM YCTOHYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKOW, THIIEBOW M OSKOJOTHUYECKOW O€30MacHOCTH, B PAa3BUTHH MEIAHIWHBI,
o0ecrie4yeHnn yCIOBUH YCIEUIHOIO TPyZa U SKOJIOIMYECKU KOM(OPTHOMN KU3HU KaXI0ro YjeHa
o0111eCTBa;

€CTECTBEHHO-HAyYHON TIPAaMOTHOCTH: TIOHMMaHUS CYHOIHOCTH METOAOB IIO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOTydaeMble 3HAHUS IS
aHanu3a U OOBSACHEHMs SIBICHUI OKpY’XKAalOIIEro MUpa M MPOMCXOIAIIMX B HEM H3MEHEHUH,
YMEHUS JieNlaTh 00OCHOBAHHBIEC 3aKJIIOUEHHS Ha OCHOBE HAYyYHBIX (DAKTOB M MMEIOIUXCS TAHHBIX
C LICJIBIO MTOJTyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJb30BaTh XUMHUECKHUE 3HAHMS ISl pEIIeHUs TpodieM
B PEAJIBHBIX KU3HEHHBIX CUTyalMsIX;

MHTEpeca K M03HAHUIO, UCCIIEI0BATENIbCKOM 1€ATENbHOCTH;

TOTOBHOCTHM M CIIOCOOHOCTH K HENpPEpPBIBHOMY OOpPa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY T[IOJIy4YEHHIO HOBBIX 3HAHMW 1O XMMHMM B COOTBETCTBUM C IKU3HEHHBIMU
HOTPeOHOCTAMY;



UHTEpeca K OCOOCHHOCTSIM Tpyla B pPa3IMYHbIX cdepax NpodecCHoHATbHON
TeSITEITBHOCTH.

METANPEAMETHBIE PE3YJIBTATbBI

MertanpeaMeTHble pe3ylbTaTbl OCBOCHHSI MPOrpaMMbl MO XMMHHU Ha YPOBHE CPEIHETO
o01m1ero 06pazoBaHUs BKIIOUAIOT:

3HaYMMble N7 (OPMHUPOBAHUS MHMPOBO33PEHHSI OO0ydYaIOIIUXCS MEXAUCHUIIIIMHAPHBIE
(MexnpeaMeTHbIe) O0IIeHayYHbIe TOHATHS, OTpaXKaloIIKe IeTOCTHOCTh HAy4YHOW KapTUHBI MHpa
U crneuu(uKy METO/IOB MO3HAHHUS, HCIIONb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
9HEprus, sBICHHE, MPOLECC, CUCTeMA, HAy4HbIM (DaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOIIOIEHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yHHMBEpCaJlbHble ~ y4yeOHble  JCWCTBUS (mo3HaBarenbHble,  KOMMYHHUKAaTHBHBIE,
peryiasTuBHbIE), oOecrneunBarome QopmMupoBaHuEe  (YHKIIMOHAJIBHOW TPaMOTHOCTH U
COLIMAJIbHOM KOMIIETEHLIUU 00yUaloInXcs;

CHOCOOHOCTh ~ OOYyYaloLIUMXCS ~ MCHOJb30BaTb  OCBOEHHBIE  MEXAMCLMILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMA M YyHHMBEpCaJbHble Yy4eOHbIE IEHCTBHA B I03HABATEIbHOM U
COLIMAJIbHOM MPAKTHKE.

MeramnpeaMeTHble pe3yabTaThl OTPAXKalOT OBJAJCHHE YHUBEPCAJIbHBIMH YYEOHBIMHU
N03HABaTeJIbHbIMU, KOMMYHHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSAMU.

[lo3naBaTeibHbIE YHUBEPCAJbHbIE YUeOHbIE JelCTBUS

1) 6a3oBbIe JIOTMYECKHE TeHCTBUSA:

CaMOCTOSITEIbHO (OPMYJIUPOBaTh W AaKTyaJM3UpPOBaTh MPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIpENIeNATh 1ETU ACATEIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU WX JOCTHKCHHUS,
COOTHOCHUTD PE3YJbTaThl AEATEIBHOCTH C MOCTABICHHBIMU LIETISIMU;

HCIIOJIB30BaTh IIPU OCBOCHHU 3HAaHUHU HpI/IéMI)I JIOTUYCCKOT'O MBIIIJIICHUSA: BBIACIATH
XapaKTepHbIE TMPU3HAKKM TMOHATUM W YCTAHABIMBaTh HUX B3aUMOCBS3b, HCIIOIb30BATh
COOTBCTCTBYIOIIUC TOHATUA JJIA 06T)$[CH€HI/I$I OTOCIIbHBIX (1)3KTOB 158 ﬂBHGHHﬁ;

BbIOMpATh OCHOBAHUS U KPUTEPUU JJIs1 KJIACCH(PUKAIIUH BEIIECTB U XUMUUYECKHUX PEaKIIHii;

YCTaHaBJIMBAaTh NPUINHHO-CJICACTBCHHBIC CBA3U MCKAY N3YyUaCMbIMU SBJICHUAMU,;

CTPOUTH JIOTUYECKHE paCCYXACHHUS (MHAYKTUBHBIC, IEIyKTUBHBIC, MO aHAJOTHH),
BBIABJIATE 3aKOHOMCPHOCTH M IMPOTHUBOPCUUSA B pacCMaTpUBACMBIX ABJICHUAX, (pOpMYJ'II/IpOBaTI)
BBIBOJIBI M 3aKITFOUCHUS;

IMPUMCHATH B IMPOLCCCC MO3HAHUA HCIIOJIB3YEMBIC B XMMHU CHMBOJIMYCCKUC (3HaKOBBIC)
MOJeNH, PeoOpa30BbIBaTh MOACIBHBIE MPEICTABICHHS — XUMUYECKUN 3HAaK (CHMBOII) DJIEMEHTA,
XUMHAYecKass (QopMmyia, ypaBHEHHE XWMHYECKOW peakuud — TpPH pPEHICHHH Yy4eOHBIX
MO3HABATEIbHBIX W MPAKTUYECKUX 3a7ad, MPUMCHATh Ha3BaHHBIC MOJCIIBHBIC MPEACTABICHUS
AJId BBIABJICHUSA XapPAKTCPHBIX MPHU3HAKOB U3yYaCMbIX BCUICCTB U XUMHWYCCKUX pCaKHHﬁ.

2) 0a3oBbIE HcCIEI0BATEIbCKUE eiiCTBUS:

BJIaACTb OCHOBAMHU METOAOB HAYYHOI'O IMO3HAHWA BEIICCTB U XUMHUYCCKUX peaKuHﬁ;

dbopMynupoBarh IeNIM M 3aJa4d  MCCIENOBaHMS, WCIONB30BaTh IIOCTABICHHBIE H
CaMOCTOSITEIIEHO C(HOPMYITHPOBAHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit opMHUPOBAHMS TUTIOTE3BI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIaACTb HABbIKAMHU CAMOCTOATCIILBHOIO INIAHUPOBAHUA U IMPOBCACHHA YUCHHUYCCKHUX
9KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMS HAOIIOAATh 32 XOJOM IIPOllecca, CaMOCTOATEIbHO
IPOTHO3MPOBATh €r0 pe3ynbTar, (OpMyIUpOBaTh OOOOIIEHUS M BBIBOJABI OTHOCHUTEIBHO
JIOCTOBEPHOCTU PE3YyIbTAaTOB MCCIENOBAHUS, COCTABISATh 0OOCHOBAaHHBIA OTUET O MPOJEIIAHHOM
pabore;



npuoOpeTaTh ONBIT YYEHHYECKOH HCCIeOBATEIbCKOW W MPOEKTHOW JesITeIbHOCTH,
MPOSBISATH CINOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METO/OB pEeLICHHS
IPAKTUYECKUX 3aj1a4, IPUMEHEHHIO PAa3INYHbIX METOJOB ITO3HAHUS.

3) padora ¢ undopmainueii:

OPUEHTUPOBATbCA B  PA3IUUYHBIX HCTOYHUKAX HHGPOpPMALUU (HAyYHO-MOMYJIsIpHAs
JUTepaTypa XUMHYECKOTO COJEp)KaHMs, CIpaBO4YHbIE MocoOus, pecypchl HWHTepHera),
aHaTM3UpoBaTh HMH(POPMAIMIO pa3NUYHBIX BUAOB U (QOpPM MPEICTABICHUS, KPUTUYECKH
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(dbopMynupoBaTh 3ampochkl U NPUMEHSTHh pa3lIWYHbIE METOABI NPH IOUCKE U OTOOpE
nH(popMaIuu, HEOOXOIUMOI JIJIs1 BBIITOJIHEHUS! YUEOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOJIb30BaHUS WH(POPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMANbHYIO (OpMY MpeACTaBiIeHUss WH(POpPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAayyHBIH $3BIK B KaueCcTBE CpEACTBA MNpH paboTe € XUMUYECKOM
uHbopMaIMeil: NPUMEHATh MeEXNpeAMeTHbIE ((pU3NYecKue M MaTeMaTHYeCcKHe) 3HaKu WU
CHUMBOJIBI, (hOpMyIIbl, a00peBUATYPbI, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATTIAAHOCTH.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHBIC yqeﬁﬂme JelCcTBHUA:

3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYK/1aeMOW TEMBI B XOJ1€ TUAJI0Ta U/WUJIN TUCKYCCHH,
BBICKa3bIBaTh UACH, (GOPMYTUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIHHO BBHITTOTHEHUS
MPEIOKEHHON 3a1a4U;

BBICTYIIaTb C HpGSCHTaHHGfI PE3YJILTAaTOB MMO3HaBaTeIILHOM JACATCIBHOCTH, IMOJTYYCHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBINOJIHEHUH XHMHYECKOTO
SKCIIEPUMEHTA, TPAKTUYECKOM pabOThl MO HCCIEAOBAHHIO CBOMCTB M3YyYae€MbIX BEIECTB,
peanu3anuu y4eOHOro MHpoeKkTa, W (OpMyIHpOBaTh BBIBOJBI MO pPe3yJabTaTaM MPOBEAEHHBIX
UCCIIIOBAHUH Ty TEM COTTIAaCOBAHMSI MTO3UIMIA B X01€ 00CYKIEHUS 1 0OMEHa MHEHHSIMHU.

PerysisiTuBHbIe YHUBepcabHble y4eOHbIe AeiicTBUS:

CaMOCTOSITENIBHO IUIAHUPOBATh U OCYLIECTBISATH CBOIO IMO3HABATENIBHYIO AEATEIbHOCTD,
omnpezenss €€ LeNM W 3aJa4Md, KOHTPOJIMPOBATh M IO MEpe HEOOXOIMMOCTH KOPPEKTUPOBATh
npeAsaraeMblii aJlrOPUTM JIEHCTBUI NpPU BBINOJHEHUH YYEOHBIX M HCCIEAOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(PpHEeKTUBHBIN cIOCO0 X PEUICHUs ¢ YYETOM IOy4YEHUsI HOBBIX 3HAHUHN O
BEIIIECTBAX U XUMHUECKUX PEaKIUsX;

OCYIIECTBIIATH CAMOKOHTPOJb JIEATEIHHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOIICHKH.

NPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHbie pe3ynbTaThl OCBOCHHS MPOTpaMMbl 10 XMMHUH HA YIIIyOJNEHHOM ypOBHE Ha
YpOBHE CpemHero oOmiero oOpa3oBaHWs BKIIOYAIOT crenuduyeckue Uit ydeOHOTO IMpeaMera
«XuMHs» HayuyHbI€ 3HAHUSA, YMEHUS M CHOCOOBI JEHCTBHIl MO OCBOCHUIO, UHTEPIPETAIUN U
npeoOpa30BaHUI0 3HAHUM, BUBI ACSITEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS U MPUMEHEHHIO
3HAHUNA B Pa3NUYHBIX Y4YEOHBIX CHUTyallMsX, a TaKKe B PEaAbHbIX >KU3HEHHBIX CHUTYyallHfX,
CBA3aHHBIX C XUMHEH. B mporpamMme mo XuMum THpeAMETHBIC PE3YJbTaThl MPEACTABICHBI IO
rojlaM U3y4eHHUsI.



10 KJIACC

[IpenMeTHBIE pe3ynbTaThl 0CBOCHUS Kypca «OpraHudeckast XUMHUs» OTPaKakoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O MeCTe W 3HAUEHUU OPraHu4ecKod XHMHH B
CHCTEME €CTECTBEHHBIX HayK M €€ posd B 00€CIeYeHUH YCTOHYMBOTO Pa3BUTHUS YEIOBEUECTBA B
pemieHuu TpoodsieM SKOJOTHUYECKOM, DHEPreTHYEeCKOW W THUIICBOW O€30MacHOCTH, B Pa3BUTHH
MEIUIMHbBI, CO3JaHWM HOBBIX MAaTE€pPHaJOB, HOBBIX HCTOYHUKOB JHEPIrUU, B O0ECIEUeHUU
PaALMOHAJILHOTO MPHUPOIONONb30BAHUS, B (DOPMUPOBAHUKM MHUPOBO33PEHHUS U OOUIEH KYIbTYphl
4eJIOBEKa, a TAKXKe HKOJIOTHYECKH 000CHOBAaHHOIO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE CHUCTEMOM XHMMHYECKHX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOIINe
MOHATHS — XMMHUYECKHI JIEMEHT, aToM, SIIPO U AJIEKTPOHHAas 000JI0uKa aToma, s-, p-, d-aToMHbIe
opOUTanIM, OCHOBHOE U BO30YXKIAEHHOE COCTOSHHS aroMa, TMOpUAM3aLUs aTOMHBIX OpOHTajei,
WOH, MOJIEKYyJa, BaJIEHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHUCICHHS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA OO0BEM, YINIEPOIHBIA CKeNeT, (PyHKIMOHAJIbHAs
rpymnna, pagukai, CTpyKTypHble (GopMyIbl (pa3BEPHYTHIE, COKpAILIEHHBIE, CKEIETHBIE ), H30MEpUs
CTPYKTYpHasi U IIPOCTPAHCTBEHHAs (T€OMETpUUYECKasi, ONITUYECKAs), U30MEPBI, TOMOJIOTMYECKUI
psil, TOMOJIOTH, YIJIEBOJOPOJIbI, KHCIOPOJA- U a30TCOAEpPIKAIIME OPraHWYECKHE COEAUHEHUS,
MOHOMED, NOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS; TEOPUH, 3aKOHbI
(nepuonuueckuit 3akon [I. M. MenneneeBa, Teopust CTpOCHUs OpraHMYecKuX BemectB A. M.
Bytneposa, 3ak0H COXpaHEHUs1 MacChl BELIECTB, 3aKOH COXPAaHEHUS U NPEBPALLEHUS DHEPTUH IIPU
XUMHUYECKUX PeaKUusixX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMUHU, MUPOBO33PEHUYECKHE
3HAHHUS, JIEKALIMEe B OCHOBE MOHMMAHUS MPUUYMHHOCTH M CUCTEMHOCTH XMMHYECKHUX SIBJICHUM;
IPEICTABICHUS O MEXaHHW3Max XUMHUYECKUX peakUui, TePMOAMHAMMYECKHX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMS, O B3AUMHOM BJIMSIHUM aTOMOB M I'PYyIIl aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIM U Me30oMepHbIN 3 dexTsl, opuenTanTsl | u Il poxa); pakronornyeckue cBeaeHus
0 CBOICTBax, cOCTaBe, MOJYyYEeHUH M O€30MacCHOM HCIOJIb30BAaHMM BAXKHEMIIMX OPraHMYEeCKHX
BEIIECTB B OBITY M NPAKTHUYECKOM JEATENbHOCTU YEJIOBEKa, OOIMIMX HAyYHbIX MPUHIMIIAX
XMMHUYECKOTO MPOU3BOJCTBA (HAa MPUMEpE MPOU3BOJCTBA METAHOJIA, TepepabOTKU HEPTH);

c(hOpMUPOBAaHHOCTh YMEHUI: BBIABIISITh XapaKTEPHbIE MPU3HAKU MOHATUH, YCTaHABIMBATh
UX B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE TOHATHS IPU ONUCAHUU COCTABA, CTPOEHUS U
CBOWCTB OPraHMYE€CKUX COCTMHEHU;

c(OpMHPOBAHHOCTb YMEHHIA:

UCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JJISi COCTABICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIEHHBIX U CKEJETHBIX) POPMYJ OpraHUYECKUX BEIIECTB;

COCTaBJIATh YPaBHEHMsI XMMHYECKMX pEakUUid M pacKpblBaTb HUX CYIIHOCTb:
OKHUCJINTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKUUN IOCPEACTBOM  COCTAaBJICHUS  DJIEKTPOHHOTO
OajlaHca J3TUX pEAKIWi, pPeaKIii HWOHHOTO OOMeHa ITyTEM COCTABJIICHUS WX TIONHBIX U
COKpAILEHHBIX MOHHBIX YPaBHEHMUI;

U3rOTaBIMBATh MOJAEIM MOJIEKYJl OPraHMYeCKHX BEIIECTB U1 WUIIOCTpAlUu HX
XMMHYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOPMHPOBAHHOCTh YMEHHIA: yCTaHABIMBATh MPUHAIIC)KHOCTD N3yUYEHHBIX OPTaHUYECKHIX
BEILIECTB 10 UX COCTaBY M CTPOCHUIO K ONPEAEIEHHOMY KJIacCy/TpyIle COeIMHEHUH, 1aBaTh UM
Ha3BaHus no cucremaruueckort HoMmeHkiarype (IUPAC) u npuBoauTh TpuBUAIbHBIE HA3BAHUS
JUIsl OTAEJIBHBIX IPEACTaBUTENICH OPraHMYECKUX BELIECTB (3TUIICH, alleTUIIEH, TOIYOJ1, INTMLEPHH,
STHIICHIJIUKOIb, (peHom, (hopManbaeTi, aueTalbIeTu/l, alleTOH, MypaBbHHAs KUCIIOTA, YKCYCHAs
KHCJIOTa, CTE€apUHOBAas, OJEHHOBAas, NAJIbMUTHHOBAs KHUCJIOTHI, IVIMIWVH, ajJaHUH, Majbro3a,
(bpyKTO3a, aHWIHMH, TUBUHWII, H30IIPEH, XJIOPOIPEH, CTUPOI U JPYyTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEAEATh BHUJ XUMHMUYECKOM CBSI3M B OPraHUMYECKUX
COeIMHEHUX (KOBaJIEHTHAsI U NOHHAsSI CBSI3b, G- U M-CBA3b, BOJOPO/IHAS CBA3b);



c(hOpMHUPOBAHHOCTh YMEHHS TPUMEHSTH IOJIOKEHUS TEOPUU CTPOCHUS OPTaHUYECKUX
BemectB A. M. BytnepoBa st 00bsICHEHHsI 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS;

c(hOpMHUPOBAaHHOCTh YMEHHMM XapakTepus3oBaThb COCTaB, CTPOEHHUE, (U3MUecKue u
XUMUYECKHE CBOWCTBA THUIUYHBIX MPEACTABUTENECH pa3IUYHBIX KIACCOB OPraHUYECKUX
BEIECTB: AQJIKAHOB, LHKJIOAJKAHOB, AQJKEHOB, aJKaJUEHOB, QJIKWHOB, apOMaTHYECKHX
YIJIEBOIOPONIOB, CIUPTOB, AJNbJETHIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX U CIIOKHBIX
3¢upOoB, KUPOB, HUITPOCOCTUHEHUN U AMUHOB, AMUHOKHUCJIIOT, O€JIKOB, YIIIEBOIOB (MOHO-, TU- U
MOJINCAXaPUIOB), WJUIIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXJIy HHUMH YypaBHEHUSIMU
COOTBETCTBYIOLIUX XUMHUECKUX PEAKIUI C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAaHHOCTh YMEHHSI TOATBEPKIaTh Ha KOHKPETHBIX TMpPUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOM CIMOCOOHOCTH OpPraHMYECKHX COEJUHEHHH OT KPaTHOCTH W TUIa
KOBaJICHTHOU CBSI3M (G- U TT-CBSI3M), B3aUMHOTO BIIHMSIHHSI aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOUYHUKHU YITIEBOAOPOAHOIO CHIPhS
(HedTh, MPUPOAHBINA ra3, yroib), cIOcoObl e€ro nepepaboTKM M MPAKTUUECKOE MPUMEHEHUE
IPOAYKTOB NEPepadOTKH;

c(hOpMUPOBAaHHOCTh BIAJCHUS CHCTEMON 3HAHM O €CTECTBEHHO-HAyYHBIX METOAAX
NO3HaHUs — HAaOMIONCHUM, H3MEPEHUH, MOJEIUPOBAHUM, OJKCIEpPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHS IPUMEHSTh 3TU 3HAHUS,

c(OPMUPOBAHHOCTh ~ YMEHHUS INPUMEHSATh OCHOBHBIE ONEPALMK  MBICIUTEIBHON
NeSITeIbHOCTH — aHajJu3 M CHUHTE3, CpaBHEHHE, O00OOILIEHHE, CHCTEMaTU3allulo, BBISABICHHE
MPUYUHHO-CJIEACTBEHHBIX CBS3€M — JIJIs1 U3YUYEHHS CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTh YMEHHIA: BBISBISTH B3aUMOCBS3b XUMUYECKUX 3HAHUM C IOHITUSIMH U
IPEICTaBICHUAMU JIPYTMX €CTECTBEHHO-HAyYHBIX MPEIMETOB JUIsi 0ojiee OCO3HAHHOIO
IIOHMMAHUSl CYLIHOCTH MaTepUalbHOIO €IMHCTBA MUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS I10
OpPraHWYECKOM XUMUU I OOBSCHEHHWS W TMPOTHO3UPOBAHUS  SIBIICHUW, HWMEIOIINX
€CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMHUPOBAHHOCTh YMEHUI: MPOBOAUTH pacu€Thl IO XHWMHUYECKUM (opmyraM u
YpaBHEHUSAM XMMHUYECKHX pEaKIMi C HCIONIb30BaHWEM (U3MYECKHX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHONW CTOPOHBI:
pacu€Thl MO HAXOXKJEHUIO XMMHUYECKON (OpPMYIbI BellecTBa MO M3BECTHHIM MAaCCOBBIM JOJSM
XUMHUYECKHUX AJIEMEHTOB, IPOAYKTAaM CrOpaHUs, INIOTHOCTH Ia3000pa3HbIX BELIECTB;

c(hOpMHUPOBaHHOCTh YMEHHUI: MPOrHO3UPOBATH, AHAJIM3UPOBATH W OLIEHUBAThH C MO3UIUN
9KOJIOTUYECKON 0€30MacHOCTH IOCIEACTBUSI OBITOBOH W TPOM3BOACTBEHHOH NEATEIFHOCTH
YelOBeKa, CBSI3aHHOW C MepepadOTKOl BElECTB, HCIONb30BATh TMOTYYCHHbIE 3HAHUS IS
MPUHSTHUS TPAMOTHBIX PEIICHUI MPOOJIeM B CUTYAITUSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHIl: CaMOCTOATEIHHO TUIAHUPOBATH U MPOBOIUTH XUMUYECKUN
SKCHEPUMEHT (MIOJIy4€HHE U U3YYEHHUE CBOMCTB OPraHN4YEeCKUX BEILECTB, KAU€CTBEHHBIE PEaKLIUU
YIJIEBOJOPOIOB PA3JIMYHBIX KJIACCOB M KUCIOPOJICOAEPKAIIMX OPraHUYECKUX BEILIECTB, PELICHUE
SKCHEPUMEHTAJbHBIX 33734 [0 pAcCHO3HABAHMIO OPraHUYECKUX BEILIECTB) C COOIIOEHUEM
npaBusl  0€30MacHOr0 OOpalieHuss C BEIIeCTBAaMM M JIAOOpPaTOpHBIM  00OpYyHAOBaHUEM,
(dbopMynmupoBaTh 1eNb KCCICIOBAHUS, NPEACTABIATH B Pa3IUYHOM (QOpMe pe3yabTaThl
SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLEHUBAThH UX JI0CTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHIA:

coOnofaTh MpaBujia IKOJIOTHMUECKH I1eJIecO00pa3HOro MOBEACHHSI B OBITY U TPYHOBOM
JEATEIbHOCTH B LEIAX COXPAHEHUs CBOETO 3A0pPOBbS, OKPYKAKOLIEH NPUPOAHOW Cpelnbl U
JOCTUKEHUS €€ YCTOMYMBOTO pa3BUTHS;

OCO3HABaTb OINACHOCTh TOKCHUYECKOIO JEHCTBHS HA JKUBBIE OPIaHU3MBI OIIPENEIEHHBIX
OpraHMYEeCKUX BEILECTB, MOHUMAasl cMblc nokazarens 1K

aHAJIM3UpPOBaTh  11€J1eCOO0Pa3HOCTb ~ NPUMEHEHHS  OpPraHMYeCKMX  BEIIECTB B
MPOMBILUIEHHOCTH U B OBITY C TOYKHU 3PEHHSI COOTHOIIICHHUS PUCK-TI0NIb3a;



c(hOpMHUPOBAaHHOCTh YMEHHI: OCYIIECTBIATH IIEJCHAMPABICHHBIA TMOUCK XUMHYECKON
nH(pOpMalMy B Pa3IMYHBIX HMCTOYHHMKAX (HAayyHas M ydyeOHO-Hay4dHas JIMTeparypa, CpeacTBa
MaccoBoi uH(popMmanuu, VHTepHET W apyrue), KPUTUUYECKH aHAIU3UPOBaTh XUMHUYECKYIO
nH(popMalio, rnepepadarbiBaTh €€ U HCIOIb30BATh B COOTBETCTBUU C MOCTABIECHHOW y4eOHOM
3aJjaueH.

11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas M HeopraHuyeckash XUMHsD)
OTPaXKaroT:

c(OpMHPOBAHHOCTD MPEICTABICHUI: 0 MaTepUaIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSX
U TI03HABAEMOCTH SIBJICHMH MPHUPOJbI, O MECTe U 3HAYEHHH XUMHH B CHCTEME €CTECTBEHHBIX
HayK ¥ e€ pojii B 00ECIEYEHUH YCTOMYMBOIO Pa3BUTHS, B PEIICHUM MPOOJIEM 3KOJIOTHUECKOH,
SHEPreTUYeCKO M MNHIEeBOM 0e30MacHOCTH, B Ppa3BUTHUM MEIUIMHBI, CO3JaHUU HOBBIX
MarepuajgoB,  HOBBIX  HCTOYHHKOB  SHEPruM, B  OOECIEYEHHH  pallMOHAJIBHOIO
MIPUPOJIOTIONIB30BAHUS, B POPMUPOBAHUHM MUPOBO33PEHUS U OOIIEH KyJIbTyphl UEJIOBEKA, a TAKKe
9KOJIOTUYECKH 0O0CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOMN Cpejie;

BJIaJICHUE CHUCTEMOM XHMHUYECKUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJAraollne
HOHATHUS — XUMUYECKHM JIEMEHT, aToM, SIIPO aTOMa, U30TOIbI, 3JEKTPOHHAs 000JI0UKa aroma, S-,
p-, d-aromHBIE OpOMTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aToMa, THOpUIU3AIHs
aTOMHBIX OpOuTaseil, HOH, MOJIEKYyla, BaJEHTHOCTb, O3JIEKTPOOTPULATEIbHOCTh, CTEIEHb
OKHUCJICHHS, XHUMHUYecKas CBs3b (KOBaJEHTHAs, HWOHHAas, MeTaJuIMYecKas, BOJOpPOJHAas),
KPUCTAJNINYECKAsT PEIIETKA, XUMUYECKasi PEakLus, pacTBOpP, DJIEKTPOIMUTHI, HEAIEKTPOJIMUTHI,
JNIEKTPOJIUTUYECKAs] ~ JUCCOLMALMS, CTENeHb JMCCOLMAIMM, BOJOPOAHBIA  IOKa3aTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIJIOBOM A(PPEKT XUMUUECKOH peaklnu, CKOPOCTh XUMHYECKON
peakuuy, XHWMHUYECKOE€ paBHOBECHE; TEOPUM U 3aKOHbl (TEOpHUs AIEKTPOJUTHUUECKON
auccouuanuy, nepuoauueckuil 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl BELIECTB,
3aKOH COXpPAHEHUS M MpEBpallleHUs] SHEPruM MPU XMMHYECKHX DPEAKIUSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JECHCTBYIOIIHUX MAacc), 3aKOHOMEPHOCTH, CUMBOJINYECKUN SI3bIK XUMUH,
MHUPOBO33pEHUYECKNE 3HAHUS, JIEKAIIUE B OCHOBE NMOHMMAHUS NPUYUHHOCTH M CHCTEMHOCTH
XMMHUYECKUX SBJICHUI; COBPEMEHHBIE IPEICTABICHUS O CTPOCHUU BELIECTBA HA aTOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAQJMOJIEKYJIIDHOM ypOBHSX; TMPEACTaBIEHUS O MEXaHM3Max
XMMHYECKUX PpEaKIUi, TEPMOAUHAMMYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTAX HX
OPOTEKaHUs, O XUMHUYECKOM paBHOBECHUHM, pacTBOpaXx U  JHUCIEPCHBIX CHCTEMax;
(akTONOrNYeCcCKue CBEJCHHUS O CBOWCTBAaX, COCTaBE, NOIYYEHUH M OE30IaCHOM MCIIOIb30BAHUU
BaXHEHMIINX HEOPraHUYECKUX BEIIECTB B OBITY M NPAKTUYECKOW JEATENIbHOCTH YEJIOBEKa,
OOIIMX HAay4YHBIX IPUHIMIIAX XUMUYECKOTO POU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISITH XapaKTEPHbIC PU3HAKU MOHITHH, YCTAHABIMBATh
UX B3aMMOCBS3b, HUCIIOJB30BaTh COOTBETCTBYIOIIME IOHATUSA IPU OMMCAHWM HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHHUS MCIIOIb30BATh XMMHUYECKYIO CHUMBOJIUKY JUIS COCTABJICHUS
(GopMynl BEHIECTB M YypaBHEHMH XWMHUYECKHX PEaKIHid, CHCTEMAaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbIC Ha3BaHUS OT/EIbHBIX BEILECTB;

c(hOpPMHPOBAHHOCTb YMEHHS OIPEEIISATh BAJICHTHOCTD U CTETIEHb OKUCIICHUS! XUMHUECKHUX
3JIEMEHTOB B COEAMHEHMSX, BHJ XMMHMYECKOM CBA3M (KOBAaJICHTHAs, MOHHAs, METajNIM4yecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJITINUYECKOHN pelIETKN KOHKPETHOIO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHsI OOBSCHATh 3aBHUCHUMOCTb CBOWCTB BEIECTB OT BUAA
XMMHUYECKOH CBSI3U M THUIA KPUCTAJUIMYECKOW PEIETKH, OOMEHHBIH U JOHOPHO-AKIENTOPHBII
MeXaHHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHHIA: KIaCCH(UIIMPOBATh: HEOPTaHWYECKHE BEIIECTBA IO HX
COCTaBy, XMMHMUYECKUE PEaKLHM IO pa3IMyHbIM IMpHU3HAKaM (YHUCIy M COCTaBy pearupyrolux
BEIIECTB, TEIUIOBOMY J(G(EKTy peakuuu, H3MEHEHUIO CTENeHEeH OKHUCIICHHUS 3JIEMEHTOB,



00paTUMOCTH, YYaCTHIO KaTaau3aropa W JIpyrue); CaMOCTOSTEIbHO BbIOMpPAaTh OCHOBaHHS M
KPUTEPUH TSI KIacCU(UKAIINKI H3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIINA;

c(hOpMHUPOBAaHHOCTh YMEHHsI PACKphIBaTh CMBICT TMepuogudeckoro 3akona J[. U.
MenneneeBa M JAEMOHCTPUPOBATh €r0  CHUCTEMATHU3HMPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMUPOBAaHHOCTh YMEHHUH: XapaKTepHU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XMMHUYECKUX DJIEMEHTOB IepBOro—4erBéproro nepuonos Ilepuogmueckorn cucremsr JI.M.
MeHnpneneeBa, UCHONB3YsI MOHATUS «IHEPIreTUYECKHE YPOBHW», «IHEPreTUUYECKHE MOIYPOBHMY,
«s-, p-, d-aromHBIE OpOUTAIW», «OCHOBHOE U BO30YKIEHHOE HSHEPreTUUYECKHE COCTOSHHUS
aToMay»; OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBONCTB XHUMHUYECKHX OJIIEMEHTOB U UX
COEMHEHMH 1o nepuoaam U rpynnaM Ilepuonnueckont cucremsl [. . Menneneesa, BaJCeHTHbIE
BO3MOYXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAaHHOCTh YMEHHUMW: XapaKTepH30BaTh (OMHCHIBATh) OOMIME XHUMHUYECKHE
CBOICTBA BEILIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE T€HETUYECKOW CBA3M
MEK/ly HEOPTAaHUYECKUMHU BELIECTBAMU € IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIUX XUMHUUYECKHUX
peaxkuui;

c(hOpMHUPOBAaHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakuuil MOCPEICTBOM COCTABJICHUS 3JEKTPOHHOro OajaHca 3TUX peakUuil; peakiuuil HOHHOTO
oOMeHa MyTEM COCTaBICHHsS WX TMOJHBIX U COKpPAlIEHHBIX HOHHBIX YpaBHEHUH; peakiuit
TUIPOIN3a; PEAKIUl KoMIUuIeKcooOpa3oBaHUs (HAa HpUMEpPE TUIPOKCOKOMIUIEKCOB LMHKA U
AJIOMUHUS);

c(hOpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4€TOM HX DJHEPreTHUYECKUX XapaKTePUCTHUK, XaAPAKTEP HU3MEHEHUsSI CKOPOCTHU
XUMUYECKON PEaKIMyd B 3aBUCHMOCTU OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHHS
XMMHYECKOTO PaBHOBECHS MO BIUSHUEM BHEIIHUX Bo3aeicTBui (mpuniun Jle [larense);

c(hOopMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh XUMUUYCCKHUE PEAKIINH, JICKAIIUEe B OCHOBE
MPOMBIIUICHHOTO TOJIYYeHUS CEpPHOW KHUCJIOThI, aMMHaka, oOIlWe HaydHble MPUHIIUIIBI
XUMUYECKUX TPOU3BOJCTB; II€JIECO00Pa3HOCTh TPUMEHEHUS HEOPTraHWYECKUX BEIIECTB B
MPOMBILIUIEHHOCTH U B OBITY C TOYKH 3PEHHS] COOTHOIICHHUS PUCK-TI0NIb3a;

c(hopMUPOBAHHOCTH BIAJCHUSI CUCTEMOM 3HAHUI O METOAAaX HAyYHOTO MO3HAHUS SIBIICHUN
PUPOJIBI — HAONIOACHHE, U3MEPEHHE, MOJICIIUPOBAHNE, IKCTIEPUMEHT (pEeanbHbBIN 1 MBICIICHHBIH ),
WCIOJB3YEMBIX B  €CTECTBEHHBIX HAayKaxX, YMEHHUS MPHUMEHATb OSTH 3HAHUA I[IpHU
JKCMEPUMEHTAIFHOM HCCJICIOBAaHUHM BEHIECTB W ISl OOBSCHEHHsS] XHUMHUYECKHX SIBICHUH,
MMEIOLIMUX MECTO B IPUPOAE, MPAKTUUECKOUN AEATEIbHOCTH YEJIOBEKA U B OBCEAHEBHOM KU3HH;

c(hOpMHUPOBAHHOCTh YMEHHSI BBISBIISTH B3aMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUSIMU U
MPEACTABICHUSIMU  JIPYTUX €CTECTBEHHO-HAYYHBIX MIPEIMETOB sl  0Oojee OCO3HAHHOTO
MOHUMAaHUsI MaTEPUAIBHOTO €AMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHSI ITPOBOIUTH PACUYETHI: C UCITOJIE30BAHUEM TIOHATHH «MaccoBast
JIOJIS1 BELIECTBA B PACTBOPE» M «MOJIApHAs KOHIICHTPAIUS»; MACChl BEIIECTBAa WM 00bEMa Ta3a
10 U3BECTHOMY KOJIMUYECTBY BELIECTBA, Macce UM 00BEMY OJHOTO M3 YYACTBYIOIIMX B pEakLUU
BEIIECTB; TEIUIOBOTO 3(PQeKTa peakuu; 3Ha4YCHHs BOJIOPOIHOTO MOKa3aTelNsl pacTBOPOB KUCIOT
U IIeJ0oYeil ¢ M3BECTHOW CTENEHBI0 IUCCOIMANNU; Macchl (00bEMa, KOIMYEeCcTBa BEIIECTBA)
NPOAYKTA PEAKIMH, €CIU OJHO M3 UCXOJIHBIX BEUIECTB JIAaHO B BHUJE PACTBOpA C ONpPENEIEHHON
MaccoOBOH J10Jiel paCTBOPEHHOIO BEILIECTBA WIIM JJAHO B M30BITKE (MMEET MPUMECH); 10JIU BbIXOAA
MPOAYKTA PEAKINH; OObEMHBIX OTHOILIEHUH T'a30B;

c(hOpMHUPOBAHHOCTh YMEHHI: CAaMOCTOSATEIHHO TUIAHHPOBATH W TPOBOIUTH XUMUYECKUN
SKCIEPUMEHT (MIPOBEICHUE PEaKlMii HOHHOTO OOMEHa, MOATBEPKACHHE KaueCTBEHHOTO COCTaBa
HEOPraHWYECKUX BELIECTB, ONPEIACICHUE CPEAbl PACTBOPOB BEIIECTB C IIOMOIIBI UHAUKATOPOB,
U3yYeHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM peaKIMH, pelIeHUe
SKCIIEPUMEHTANIBHBIX 3a7ad 1o TemaMm «Metamwiby u «Hemeraimney) ¢ coOmogeHueM MpaBuil
0e30MmacHOro oOpalleHusi ¢ BeUIeCTBAaMHU U JIa0OpaTOpPHBIM 00OpynOoBaHUEM, (HOPMYIUPOBATH



[eNb WCCIENOBAaHUS, NPEACTABIATh B pa3IuyHOW (QopMe pe3ynprarhl IKCIEPUMEHTA,
aHAJM3UPOBATh M OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAaHHOCTh YMEHUM: COOMIONATH MPaBHIIA MOJIb30BAHUS XUMHUYECKON MOCYION U
1abopaTOpHBIM 00OpyIOBaHUEM, OOpAIECHHUsI ¢ BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSMU
M0 BBHITIOJHEHHUIO JIA0OPATOPHBIX XHMHYECKHX OIBITOB, SKOJOTHYECKH IEIeCO00pa3HOTo
MOBEJICHUsI B OBITY W TPYIAOBOW JACATEIHHOCTH B IMENSAX COXPAHEHHS CBOETO 3J0POBBS,
OKpYXarolled NPHUPONHOM Cpelapl W JIOCTHXKEHUs €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh
OTIAaCHOCTh TOKCHYECKOTO JCHCTBHSA Ha JKMBBIE OPTaHU3MBI OMPEIEIEHHBIX HEOPTraHUYECKHX
BEIECTB, MOHMMAas cMbIca nokazarens [TIJIK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISITH IICJICHANPABICHHBIN TMOUCK XHUMHYECKOU
uHbOpMAIIMM B PA3MUYHBIX UCTOYHMKAX (Hay4dHas W y4eOHO-HAay4yHas JIUTEpaTrypa, CpelCTBa
MaccoBoi wuHpopManuu, WHTEpHET W nApyrue), KPUTHYECKH aHAIM3UPOBATH XHUMHYECKYIO
uHbopMaIHio, epepadbarsiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUU C MOCTABICHHOW Y4eOHOM
3aauei.
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Tema ypoka

[Ipeamer 1 3HaU€HHE OPraHUYECKON XUMUH, IPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COEINHEHUH

DNEeKTPOHHOE CTPOEHHE aToMa yriieposia (0CHOBHOE M BO30YKIEHHOE
cocTosiHUs ). BaneHTHBIE BO3MOXHOCTH aToMa yriepoaa

XuMHUecKas CBsI3b B OPraHMYECKUX COETUHEHUAX. MeXaHn3MBbl
o0Opa30BaHMsI KOBAJIEHTHOM CBSA3H, CIIOCOOBI pa3pbiBa CBA3EH

Teopus cTpoeHus oprannueckux coequnennii A. M. bytieposa

Bunasl n3oMepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS. DIIEKTPOHHBIE 3 ()EKThI

B MOJICKYJIaX OPraHu4CCKUuX COG,Z[I/IHGHI/Iﬁ

[IpencraBnenue o kK1acCUPUKAUNA U CHCTEMAaTHIECKasi HOMEHKJIaTypa
(IUPAC) opraHnyecKux BEIIECTB

Knaccudukanus peakiuii B OpraHn4eckoi XUMHUH
Cucremaruzanus 1 000011IeHNEe 3HAHUH 0 TEME

AJIKaHBI: TOMOJIOTHYECKUI psijI, 001mas popmyiia, HOMEHKIATypa U
M30Mepus, HIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY
Ou3nyecKre 1 XUMUIECKUE CBOWCTBA aIKAHOB

Haxoxnenue ankanoB B npupojie. CriocoObl MOJTyYCHUS U IPUMECHEHUE
QJIKaHOB

Huknoankansl: obmas Gpopmyna, HOMEHKIIATypa U U30MEpHsi, 0COOCHHOCTH
CTPOCHHUS U XUMHUECKUX CBOIMCTB, CIIOCOOBI MOTYYCHUS U IPUMECHEHUE
Penrenune pacu€THBIX 33124 Ha ONpeAeTICHHE MOJICKYIISIPHOM (hopMyITbI
OpPTaHUYECKOTO BEUIECTBA IO MACCOBHIM JIOJISIM aTOMOB JIEMEHTOB,
BXOISIIUX B ero coctas. CrucreMaru3anus 1 0000I1IeHIE 3HAHUI 110 TEME
AJKEHBI: TOMOJIOTUYECKUH psijI, 001mas popmysa, HOMEHKIIATYpa,
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHE MoJeKya. CTpyKTypHas U
[IUC-TPAHC-U30MEPHS AIIKEHOB

KoJsnuyecTBo 4acoB

Bcero

KoHTpoJbHBI
e pabdoTbI

IMpakTnyecku
e pabdoTbI
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®u3nYeCcKre 1 XMMHYECKUE CBOMCTBA alnkeHOB. [IpaBuino MapkoBHHUKOBA
CrniocoObl nony4eHus 1 IpUMEHEHNE aJIKEHOB

[Ipaktuyeckas padora Ne 1 mo teme "llonmydenue sTHIIEHA U U3YYCHUE €TO
CBOWCTB"

Pemenne pacu€THbIX 33134 Ha ONpeAEICHUE MOJIEKYIAPHOM (hopMyItbl
OpPraHMYECKOTO BELIECTBA

AnkanueHsl: conpskEHHbIE, U30JMPOBAHHBIE, KyMYJIHPOBaHHBIE.
Oco0eHHOCTH ANIEKTPOHHOTO CTPOECHMUSI

XUMUYECKHE CBOMCTBA COMPSKEHHBIX TUECHOB
CriocoObI Moy4eHHs 1 TPUMEHEHUE aJIKaIueHOB

AJIKUHBI: TOMOJIOTUYECKUH psll, 001mIas Gpopmyna, HOMEHKIATYpa,
AJNIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJICKYI, (DU3NIECKHE
CBOMCTBa

XHUMHYECKHE CBOMCTBA aIKHHOB

KauecTBeHHBIE peaklMi Ha TPOMHYIO CBS3b

Cnioco0sI momy4YeHus ¥ MPUMEHEHNE aJTKMHOB

Pemenue 3amaq: pacy€Tsl 10 YPaBHEHHIO XUMHUYECKOM PEAKITIT
CucreMaru3anus ¥ 0000IIeHIE 3HAHHUH 110 TEME

ApeHBI: TOMOJIOTHYECKHH psifl, 00mas ¢hopmyina, HOMEHKIIATypa.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ OEH3051a U TOJIyoIa,
uXx (hpuznvYecKue cBOcTBa

XUMHUYECKHE CBOMCTBA APEHOB: PEAKIIUU 3aMELIECHUS

XUMUYEeCKrEe CBOMCTBA apEHOB: PEAKIIUU MPUCOECTUHEHUS, OKUCIICHUE
TOMOJIOTOB OeH30J1a

Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOIA

Pemenue pacu€THbIX 33124 Ha ONpEAETICHUE MOJIEKYISIPHOM (hopMyItbl
OpPraHMYECKOIO BEIECTBA

CrniocoObl noy4eHus 1 IpUMEHEHHE apeHOB
I'eneTnyeckas cBs3b MEXKy pPa3IMUYHBIMU KJIACCAMHU YITIEBOJOPOIOB

Pacuéthl mo ypaBHEHUSM XUMHYECKHUX peaknuii. CucTeMaTH3amus u
000011IeHNE 3HAHUA I10 TEME

S S iy
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[Ipuponusiii ra3. [lomyTHble HEQTIHBIE Ta3bI

KaMeHHBI# yroib ¥ POIYKTHI €T0 epepaboTKH

Hedtb 1 cioco6s! €€ nepepabotku. [IpuMenenne mpoayKToB nepepadoTKu
HedTH

I'eneTnyeckas cBsI3b MEXKy Pa3IMUYHBIMU KJIACCAMH YITIEBOJOPO/IOB

FaJ'IOFGHOHpOI/I3BO)IHI)Ie YITICBOAOPOAOB: SJICKTPOHHOC CTPOCHHUE,; PCAKIINN
3aMCIICHUA raJlIor¢Ha

JleiicTBUE 1IET0UEH Ha TaJIOTeHITPOU3BOIHbIE. B3anumoelicTBue
IUTaJIOrE€HAJIIKAHOB ¢ MATHUEM U IIUHKOM

Cucremarusanus U 00001IeHIE 3HAHUH 10 pa3neny "YrieBogopoab!"”
KontponwsHas padora mo teme "YrineBogopoasr"

[IpenenpHble OTHOATOMHBIE CIIUPTHI: TOMOJIOIMYECKUH psij, o0mmas ¢popmyia,
CTPOEHHE MOJIEKYII, H30MEpHs, HOMEHKIIATypa, Kiaccuukanus, Gu3ndeckue

CBOMCTBA
XUMHUYECKHE CBOMCTBA MPEAEIbHBIX OJJHOATOMHBIX CIIUPTOB
CnocoOsI Momy4YeHus ¥ MPUMEHEHNE OTHOATOMHBIX CITUPTOB

[IpocTeie rupbl: HOMEHKIATypa U U30MEPHsI, 0COOEHHOCTH (PU3UIESCKHUX U
XUMUYECKUX CBOWCTB

MHOroaToMHbIE CIIUPTHI: ATHJICHIJIMKOJIb U TIUIEPHH, UX (DU3UICCKHUE U
XMMHYECKHE CBOVCTBA

Crioco0Obl mosy4eHus: 1 IPUMEHEHHE MHOTOAaTOMHBIX CIIUPTOB

@deHom: CTpOCHUE MOJIEKYJIbI, (pu3nueckre cBOMCTBa. TOKCHYHOCTH (heHoIa
XuMHYeCcKHe cBoMcTBa (peHoIa

Crnioco0bl nostydeHus 1 npuMeHeHue (eHona

[TpakTrueckas padora Ne 2. PenieHne SKCiepUMEHTIBHBIX 3a]1a4 110 TEME
"Cruptel 1 peHob!"

CI/ICTeMaTI/BaI_II/I}I n 0606II_ICHI/IC 3HAHUH 10 TeMe

AJBAETUABI U KETOHBL: AIEKTPOHHOE CTPOEHUE KapOOHUIILHOW TPYTIIIbI;
TOMOJIOTHYECKHUE Psifbl, 001mas Gpopmyna, u3oMepus 1 HOMEHKIIATypa

AHBZ[GI‘I/IZ[BI U KCTOHBI: (1)I/I3I/I‘-ICCKI/I€ CBOfICTBa; pC€akuru MpuCOCANHCHUS
PeaKLII/II/I OKHCJICHUA U KaYCCTBCHHBLIC PCAKIIUUN aJIJACTHI0B U KCTOHOB

—
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Croco0sI momy4YeHus aabJIeTHI0B U KETOHOB

OIIHOOCHOBHI)IG npeaACIbHBIC Kap60HOBI)I€ KHUCJIOTHI, 0co0eHHOCTH CTPOCHUA
X MOJICKYII

N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, UX (U3UYECKHUE CBOICTBA
XUMHYECKHE CBOMCTBA MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT

Oco0eHHOCTH CBOWCTB MyPaBbUHOM KHUCIOTH. MHOTOOOpa3ne KapOOHOBBIX
KHUCJIOT

OcCo0eHHOCTH CBOWCTB: HETIPEACIBHBIX U ApPOMAaTHUECKHUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeicTaBUTENH BBHICIIINX
KapOOHOBBIX KHCIIOT

IToHATHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT
CrniocoObl noy4eHus ¥ NpuMeHeHrne KapOOHOBBIX KHCIIOT

CrnoxxHbIE A(HUPHI: TOMOJIOTUYECKUH psijl, 001mas popmyia, N30MEpHs U
HOMEHKJIaTypa

dusnyeckre 1 XUMHYECKHE CBOMCTBA 3(1)I/Ip0B

Pemenue pacu€THbIX 3aa4: 10 ypaBHEHUIO XMMUYECKOM peakluu, Ha
orpeesieHe MOJIEKYIAPHON (OPMYJIbl OPraHNYECKOrO BEIEeCTBa

[Ipaktuueckas pabora Ne 3. PerieHre sKCiepuMEHTaIbHbIX 33134 [0 TEME
"Kap6onoBsie kucnotbl. CiioxkHbie 3¢upbt"

XKupsr: crpoenue, GU3NIECKHE U XUMHUUECKHAE CBOUCTBA (THAPOIIHN3)

Oco0eHHOCTH CBOICTB JKHUPOB, COAEPKAIIMX OCTATKU HENPEAEIIbHbIX
KUPHBIX KUCIOT. XKupsl B mpupone

Mpbuta KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEe JACHCTBHE.
[TonsTre o cuHTeTHYECKUX MOorouX cpenactBax (CMC)

I'enernueckas cBsI3b YITICBOAOPOAOB U KUCIIOPOACOACPIKAINUX OPraHUYCCKUX
BCIICCTB

PacuéTel 10 ypaBHEHUSAM XUMUYECKUX PEAKIIUN
Cuctemarusanus U 00001eHIE 3HaHUH 110 TeMe

OOm1ast xapaKTepUCTHUKa YITIEBOAOB M KilacCU(UKaLUs YIIIeBOI0OB (MOHO-,
JTU- 1 TIOJTUCaXapH/ibl)

MoHocaxapuapl: (pU3MYeCcKHe CBONCTBA U HAXOXKJEHHUE B IPUPOJIE
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HpI/IMeHeHI/Ie TJIFOKO3BbI, €€ 3HaUYCHME B )KU3HEACATCIBbHOCTH OopraHu3mMa

Jucaxapubl: caxapo3a, MajabTo3a U Jakro3a. HaxoxaeHue B npupoae u
IIPUMEHEHHE AMCAaXapUI0B

ITonmcaxapuabl: cTpo€HUE MAKPOMOJIEKYIl, PU3NUECKUE U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE

[TousiTue 00 HCKYCCTBCHHBLIX BOJIOKHAX

Pemienue paCdYC€THBIX 3a4a4 Ha OMPECACICHUC TO0JIN BbIXOJa IMPOAYKTA
p€akuru OT TCOPECTHUICCKHU BO3SMOKHOI'O

Cucremaru3anus u 00001IeHNEe 3HAHUH TI0 pa3IeTy

KontponwsHas padora o reme "Kuciopomaconepxaiiie opraHu4ecKkmue
coenuHeHus"

AMUHBIL: KJTaccupuKaius, CTpOSHUE MOJIEKYII, o0mas Gopmyna, usoMepus,
HOMEHKJIaTypa 1 (pu3ndecKue cBOWCTBa

XuMUYecKre CBOMCTBA anu(aTudecKUuX aMHUHOB
AHWINH: CTPOCHHUE aHWJIMHA, 0COOCHHOCTU XUMUYECKUX CBOWCTB aHUJIMHA
CrniocoObl nony4eHus v NpUMeHeHne anu(aTuiecKux aMUHOB

AMUHOKHUCIIOTBI: HOMEHKJIaTypa U nu3omepus, Gpu3nyeckue CBOICTBa.
OtnenpHbIE IPEACTABUTENN 0-aMUHOKHUCIIOT

XUMHUUYECKHE CBOMCTBA AMHWHOKHCIOT, UX OMOJIOrHYECKOE 3HAYEHUE
amMuHOKucJIOT. CHHTE3 U TUAPOJIN3 MICIITUI0B

Bbenku kak MpUpOIHbIE MOJIUMEPHI; CTPYKTYPhI OSIIKOB

XUMUYECKHE CBOMCTBA OCIKOB

A3oTcozaepxaniie rerepolrKiIndeckue coeauHenus. HyknenHonsie
KHCJIOTBI: COCTaB, CTPOCHUE U OHMOJIOTUYECKAs POIIh

[Ipaktuyeckast pabora Ne 4. PemieHre SKCIepUMEHTAIBHBIX 33734 10 TEME
"A3oTcoaepIkallre OpraHndecKue CoeMHEeHns"

[TpakTrueckas padora Ne 5. Penienne sKCiepUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacnio3HaBaHue OpraHUYeCKUX COeaMHEHUN"

KontponbsHas padorta mo teMe "A30TcoepKaiiiue OpraHn4ecKkue
coenuHeHus"”
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OCHOBHBIE TTOHATHS XUMUH BBICOKOMOJICKYJISAPHBIX COGJII/IHCHI/II\/’I 1 METO/bI
HUX CUMHTEC3a —II0JIMMCPU3alA U ITOJTMKOHACHCAIHA

[Mnactmaccel. YTunuzanus u nepepadoTka riacTuka
DJ1acTOMEphI: HATYpAJIbHBIM CUHTETUUECKHE KayuyKH. Pe3nHa

Bosiokna: HaTypalibHbI€, HCKYCCTBEHHBIE, CHHTETHUECKHE. [lonmepsl
CIIENIMAILHOIO Ha3HAYEHUS

[IpakTudeckas pabora Ne 6. Perienne skcriepMMeHTaIbHBIX 3a7a4 110 TeMe
"Pacro3HaBanue I1acTMacc U BOJIOKOH"

O06o001eHne 1 cucTeMaTH3aus N3y4YeHHOTO MaTepHraa 1mo TeMe
"BbICOKOMOJNIEKYIISIPHBIE COETMHEHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

102
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Tema ypoka

Atom. CocTaB aTOMHBIX sJIep. XUMUYECKUI 31eMeHT. M30Tomnbl
CtpoeHnue dIIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIA
Knaccudukarus XuMiuaeckux 2JIeMeHToB (S-, p-, d-, f-3memMenTs)
Pacripenenerne 2JIEKTPOHOB MO AaTOMHBIM OpOUTAIISIM

3JICKTpOHHBIC KOH(l)I/II‘ypaL[I/II/I aATOMOB JJICMCHTOB B OCHOBHOM H
BO30Y)KIEHHOM COCTOSTHUN

DNEeKTPOHHBIE KOH(UTYPAIIMA HOHOB. DJIEKTPOOTPHUIIATEIIBHOCTD

[Iepnonnueckuit 3akoH u lleproguyeckas cucreMa XUMHYECKUX AJIEMEHTOB
J. . MeHneneesa, CBA3b C COBPEMEHHOU TEOPHUEN CTPOCHUSI AaTOMOB

3aKOHOMepHOCTI/I W3MEHEHHUS CBOMCTB XMMHYECKUX JIEMEHTOB U O6p33yeMBIX
HUMHU IIPOCTHIX M CIIOXKHBIX BCUICCTB I10 I'pyIIIiaM U nI€puoaam

Cucremarusauusg ¥ 0000LIEHUE 3HAHUM 10 TEME

Bunbr xumudeckoit cBsi3u. Mexanu3mbl 00pa30BaHMs KOBAJICHTHOM CBSI3U.
BonopoaHast cBA3b. MeXMOJIEKYISIPHBIE B3AUMOICHCTBUS

BaneHTHOCTH ¥ BaJICHTHBIE BOBMOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

HpeﬂCTaBHeHI/IH 0 KOMIIJIEKCHBIX COCIMHCHUAX: COCTAaB U HOMCHKIJIaTypa

BemecTBa MOJIEKYISIpHOTO U HEMOJIEKYISIPHOTO CTPOECHUS. THIIbI
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA BEILECTB

[TonsiTue o mucniepcHbIX cuctemax. IlpencraBieHne o KOJTOUIHBIX
pacTBOpax

Hctunnble pacTBOPHI: HACKIIIEHHBIE U HEHACHIIICHHBIE, PACTBOPUMOCTD.
Kpucrannoruapatst

CrniocoObl BeIpa)keHHUsI KOHLIEHTPAIMK PaCTBOPOB

Pemrenne 3ama4 ¢ HCnonb30BaHUEM MOHATHHN '"MaccoBasi 40JS PACTBOPEHHOTO
BelecTna", "MoJsipHas KOHLIEHTpauus'"

Koan4yecTBo yacoB

Bcero

—_— e

KonTpoabHbl
e padoThl

IIpakTuyecku
e padoThI
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Knaccmbmcaul/m )41 HOMCHKJ'IaTypa HeopFaHI/I‘ICCKI/IX BCIICCTB
CucreMarnzanusa 1 0000IIIeHE 3HAHWI IO TEME

KonTponbhas pabota o remam "Ctpoenue aroma. [lepronndeckuii 3akoH U
Ilepuognyeckas cucrema xumuueckux anemenToB . . Menneneena",
"Crpoenue BemiecTBa. MHOT0OOpa3ue BemecTs"

Knaccudukarus XuMruueckux peakiyii B HEOPraHM4eCcKol U OpraHuyecKoi
XUMHH. 3aKOH COXPaHEHUS] MacChl BEIIECTB; 3aKOH COXPaHEHUS U
IpeBpalleHHs SHEPTUU IPU XUMUYECKHUX PEaKIUsIX

Temnnobie 2P PEeKThl XUMHUECKUX peakiuil. TepMOXUMUYECKUE YpaBHEHHS

Bbeluucnenus no ypaBHEHUIM XUMHAYECKUX PEAKIUI U TEPMOXUMHYECKUM
YpaBHEHUSIM

CKOpOCTh XUMHUYECKOW PEAKITUH, €€ 3aBUCUMOCTh OT PA3IMYHBIX (PaKTOPOB.
Karanu3s u karanuzaropsl

I'OoMOTeHHBIE U TETEPOTrEeHHBIE PEAKLIUN

[IpakTuaeckas padora Ne 1 mo Teme "Brusiaue pa3snuvabix (pakTopoB Ha
CKOPOCTh XUMHUUYECKOM peakiuu"

OO6patumbie U HEOOpaTUMbIE PeaKIi. XUMUYECKOE PaBHOBECHE

[IpakTrueckas padora Ne 2 o teme "BnusiHue pa3nudHbIX (PaKTOPOB HA
MI0JIOKEHHE XMMHUUECKOT0 paBHOBeCUs"

DnexTponutuyeckas auccoruaius. CUIbHbIE U cIa0ble SJIeKTPOIUTHI.
Crenenp TUCCONUain

Nonnoe npoussenenue Boasl. Cpena BOJHBIX pacTBOpOB. Bogopoausiit
nokasarens (pH) pacTBopa

['uaponus coneit. Peakium, nporekaroiiue B pacTBOPax 3IEKTPOIUTOB

[Ipaktrueckas padora Ne 3 o Teme "XuUMHUUECKUE PEAKIIUU B paCTBOpax
AIIEKTPOIUTOB"

OKHCIUTEIHFHO-BOCCTAHOBUTEIIHHEIC pCaKknuu. Baxxueiiine oKUCIUTEIN U
BOCCTAHOBUTCIIN

MeToa 371eKTpPOHHOTO (371EKTOHHO-NOHHOI0) OanaHca
DJEeKTPOIU3 PaCTBOPOB M PACILIIABOB BEIIECTB
Pemienue 3a1au pa3IMuHBIX TUIIOB
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Pemenuie 3a1a4 pa3nuyHbIX TUIIOB
Cucremarusanus 1 0000111eHNE 3HaHUH 10 TeMe "XUMUYecKre peakiuun”
KontponesHas padora mo reme "Xumuueckue peakiuu'

IlonoxxeHne HEMETAILIOB B Hepnozmqecxoﬁ CHUCTEMEC XMMHNYCCKHUX 3JICMCHTOB

. Y. MenneneeBa u 0COOEHHOCTH CTPOCHHS MX aTOMOB. Du3ndeckue
CBOMCTBa HEMETAJIJIOB

AnnoTponus HeMeTayIoB (Ha MpuMepe KUCIoposa, cepsl, hochopa u
yriepoa)
Bopnopon: nmonydenue, puzndeckue u XUMUIECKUe CBOMCTBA. [ mapuap

l"anorensl: HaxoX/I€HUE B IPUPOJIE, CIIOCOOBI OTYUYEHUs, PU3HUECKUE U
XUMHUYECKHE CBOMCTBA

l"anorenoBomoponbl. BaxkHelmme KucaopoacoaepxKanme CoeTnHEHUS
rajJoreHoB

JlabopaTopHbie U MPOMBIIIIEHHBIE CITIOCOOBI MOTYYEHHUS TaIOTeHOB.
[IprmeHeHne raJIoreHOB U UX COSOUHEHUI

[Ipaktuyeckas padora Ne 4. PemeHne sKkCriepuMEeHTaIbHBIX 3aa4 [0 TEMe
"I"anorensr"”

Kucnopon: nabopatopHble U IPOMBILUIEHHbIE CIIOCOOBI MOIYYEHNUH,
¢u3nueckre u xumuueckue cBoicTBa. O30H. [Ipumenenune kucnopoaa u
030Ha

OKcHJIBI ¥ TIEPOKCHTBI
Pemenue 3ama4 pa3iuyHbIX TUIIOB

Cepa: HaXOXICHHUE B IPUPOJIE, CIIOCOOBI MOTyYCHUS, (GU3HMUECKHE U
XHUMHUYECKUE CBOICTBA

CepoBonopos, cyab(uapt

Kucnopozaconepsxamue coenuaeHus cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCTIOTBI

[TpakTrueckas pabota Ne 5. Perienne skcriepMMeHTaIbHBIX 3a7a4 110 TeMe
"Cepa u e€ coenuHeHus"

A30T: HaXOXJIeHHE B IPUPOJIE, CIIOCOOBI MOTYUYEHUs, PU3HUECKUE U
XUMHUYECKHE CBOMCTBA. AMMUAK, HUTPUBI
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Kucnopoxcoaepxkaiue coeaunerus azota. OCOOCHHOCTH CBOMCTB a30THOM
KHCJIOTBI

[TpumeHeHue a30Ta U ero COeMHEHU. A30THbBIE YI0OpEHUS

dochop: HAXOKIEHUE B IPUPOJIE, CIIOCOOBI MONTyUeHUs, GU3UIECKUC U
xuMuyeckue coiictea. @ocouanl u pochun

Oxcuasl hocdopa, bochopconepsxkaiiue KucioTel. Comu GpochopHoit
KHCJIOTHI

[Tpumenenne pocdopa u ero coenuaenunit. Docdopueie ynoopeHus

[Ipaxtudeckast pabora Ne 6. PemeHne skcriepuMeHTaIbHBIX 3aa4 10 TEMe
"A3zot u hochop u ux coequHeHU"

VYriepon: HaxoXAEHNUE B IPUPOJIE, ATUIOTPOITHBIE MOIUDUKALINY; (PU3HUECKHe

Y XUMHUYECKHE CBOMCTBA, IPUMEHEHUE
Oxcup yrepona(Il), oxcun yrnepona(IV), yronsHas kuciora u €€ conu
Pemrenue 3ama4 pa3nuyHbIX TUIIOB

KpeMHwuii: HaXoxeHUE B IPUPOJIE, CIIOCOOBI MOTyYeHUSs, GU3HIECKUEC U
XUMHUYECKHE CBOMCTBA

Oxkcun kpemuusi(1V), kpeMHUEBast KUCIOTA, CUITUKATHI

HpI/IMCHCHI/Ie KpEMHUA U €O COCAUHEHUH. CTCKHO, €0 NOJIYUCHUC, BUIBI
CTCKJIa

Pemenwe 3a1ad pa3iMyHbIX THIIOB

Cucremarusanus U 00001eHe 3Hanui o Teme "Hemeramisr"
Kontponbhas pabota no treme "Hemerasmisr"

AHau3 pe3yIbTaTOB KOHTPOJBbHON PabOThI, KOPPEKIIHS OMINOOK

ITonoxenue MeTaljioB B Hepnonnqecmﬁ CHUCTCMC XMMHNYCCKHUX 3JICMCHTOB.

OC0o0EHHOCTH CTPOEHUS MEKTPOHHBIX 000JI0UEK aTOMOB METAJJIOB

O6ume ¢puznyeckue cBoiicTBa MeTayuioB. [IpuMeHeHe MeTalIoB B OBITY
TEXHHKE

CmuaBel MetaiuioB. Kopposus metainioB
Pemenne 3aaa4 pas3JIMYHbIX THUIIOB

DNEKTPOXUMUUYECKUH Psijl HANPpsDKEHUN MeTauioB. OO0mme crnocoObl
TIOJTYYCHHUST METAJUIOB

O ] i Gy S
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O61as xapakrepuctruka MetamioB [A-rpynmnsl [lepuonnyeckoii cuctemsl
XMUMHUYECKHUX 3IeMeHToB. HaTpuii n xanuii: nonydenue, puzndeckue u
XUMHUYECKUE CBOICTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTMHEHUI

O6mmas xapakrepuctuka MetamioB IIA-rpynmnsl [lepuonuueckoit cucTeMbl
XMUMHUYECKHUX 3JIEMEHTOB. Maruuii u kanbuuii: mosydeHue, Gpu3ndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE IPOCTHIX BEIIECTB U UX COCAUHEHUN

JK€cTKkoCTh BOIBI M CTIOCOOBI €€ YCTpaHeHHUS
AnroMHUHUI: ToNTydeHue, GU3NYecKre 1 XUMUUECKHe CBOUCTBA, IPUMEHEHHE

AM(I)OTepHBIe CBOMCTBA OKCHJa U THAPOKCHA AJITFOMUHU,
THUAPOKCOKOMIIJIICKCHI JIIOMUHHSA, UX IPUMCHCHUEC

Pemenue 3aaa4 pas3JIMYHbIX THUIIOB

[Ipaktuyeckast pabora Ne 7. PemeHne sSKkCriepuMeHTaIbHBIX 33a4 [0 TEME
"Mertauibl IMIaBHBIX noArpynm"

OO61as xapakTepucTUKa MeTauioB No0o4YHbIX noarpynn (b-rpymm)
[leproauueckoii CUCTEMBI XMMUYECKUX AJIEMEHTOB

dusnuecKkue U XMMUYECKHE CBOMCTBA XPOMa U €ro COCIMHEHUM, UX
IIPUMEHEHNE

Baxuneinmme coequnenus Mapraana. [lepmManranar kanus, ero
OKHCJIUTEJIbHBIE CBOMCTBA

®u3nYecKrue 1 XMMHYECKHE CBOMCTBA )KeJie3a U ero coenuHeHui. [lonyuenne
n HpI/IMeHeHI/Ie CIIJIaBOB KCJIC3a

dusznyeckrue U XMMUYECKHUE CBOMCTBA MEAU U €€ COCMHEHM, UX
MIPUMEHEHUE

du3ndeckrne U XMMAYECKHE CBOMCTBA IIMHKA U €T0 COSTUHEHUM, NX
npuMeHeHue. [ MapoKCOKOMITIIEKChI IIMHKA

[TpakTrueckas padora Ne 8. Penienne sKCiepuMEHTAIBHBIX 33]1a4 110 TEME
"Mertasuibl MOOOYHBIX TOATPYI"

Pelenue 3a1a4 pa3inyHbIX TUIIOB

O06o0611eHre U crucTeMaTH3aIus N3y4eHHOro Marepuana mo reMe "Merasbr"
KontponsHas padora o reme "MeTasuibr"

AHanu3 pe3ysbTaToB KOHTPOIBHON pabOThI, KOPPEKLIMS OMIMOOK

—_—
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Ponb xumuu B obecriedeHny yCTOMUMBOrO pa3BUTHs yesnoBedecTna. [lonstue
0 HAy4HBIX METOAAX UCCIIENOBAHNS BEIIECTB

HayuHble mpUHLIMIIBI OpraHU3alui XUMUYECKOIO TPOU3BOICTBA.
[IpoMbIiieHHBIE CIOCOOBI OTYYEHHUS BAXKHEUIINX BELIECTB

XHMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH Cpebl U €T0 MOCIEACTBUS
X1MHUS U 310pOBbE YENIOBEKA. JIeKapCTBEHHBIE CPEACTBA

Xumus nuimy. Ponb xuMuu B ob6ecrieueHuH MuIeBoil 6e30macHoCcTH
Kocmernueckue u napdromepHslie cpecTa. beitoBast xumus

XuMHUA B CTPOUTENHCTBE. BaykHeIe CTpOUTENbHbBIE U KOHCTPYKIIMOHHbBIE
MaTepuabl

XuMHS B CEIBCKOM X03siicTBe. OpraHMuecKrue U MUHEpalbHbIC YI00OpeHUs
Cucremarnsanus 1 0000IeHIE 3HAHUH 110 TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME



YUEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 11 kmacce/ I'abpuensa O.C., Octpoymo U.I"., Cnaakos C.A., JIéskun A.H.,
AxnonepHoe o61miecTBo «M3marenberBo «IIpocBerneHney

METOAUYECKHUE MATEPHUAJIBI U151 YUUTEJISA
[Toypounoe mranupoBanue, 10-11 knacc. 'abpuensu O.C., Octpoymor W.I"., Cnaakos C.A.,
JleBkun A.H., aknmoneproe obmectBo "M3marensctBo "[Ipocremienue”

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI CETHU
HUHTEPHET
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