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HOACHUTEJIBHAS 3AIIUCKA

PaGouass mporpamma 1Mo XMMHHM Ha YPOBHE CpPEIHEr0 OO0IIero oOpa3oBaHUs
paspaborana Ha ocHOBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06
obpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K pe3ysibTaTaM OCBOSHUS
denepanbHOt 00pa3oBaTEIbLHON MporpaMMbl cpeaHero obmero oopazoBanus(POIl
COO), mnpexacraBneHHbix B DenepaqbHOM TOCYAApPCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom Konmenmuu mnpenomaBaHusi y4eOHOTO TIpeIMeTa
«Xumus» B oOpasoBaTelbHBIX  opraHu3zanusx  Poccuiickoii ~ denepanuu,
peaNn3yIoNIMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMbI, U OCHOBHBIX MOJIOKECHHIM
«Crpareruun pa3Butusi Boctiutanus B Poccuiickoit denepanunu Ha nepuoa no 2025
rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuUMusl Ha YPOBHE YITyOJEHHOTO U3YUYEHHUS 3aHUMAET BAXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAyYyHOTO oOpazoBaHusi yvammxca 10-11 kmaccoB. HM3ydenue
npeaMeTa, peaqudyeMoe B YCIOBUAX JTuDPEepeHIMpPOBAHHOTO, TPOPUIBHOTO
oOydeHHs, MNpU3BaHO oOOecreyuTh OO0IEe00pPa30BATENBbHYI0 U OOIIEKYJIbTYPHYIO
MOJATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO MJIg afanTalldd UX K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKM3HH B COLUYME, a TaKXKe IS MPOJAOJIKEHUSI 00yUCHHUS B
OpraHu3anusIX MPOoPECCHOHAIBHOTO 00pa30BaHUsl, B KOTOPBIX XHUMHS SIBIISETCA
OJTHOW M3 IPUOPUTETHBIX JUCLUILINH.

B nporpaMmMe mno XuMHM Ha3HaueHUE TMpeaMeTra «XHUMHS» TOJIy4daeT
MOAPOOHYI0 UHTEPHPETAIIUIO B COOTBETCTBUM C OCHOBOIIOJIATAIOIIUMHU MOJIOKEHUSIMHU
OI'OC COO o B3auMOOOYCIIOBIIEHHOCTH II€JIeH, COJEp>KaHUs, Pe3yJIbTaTOB
oOy4eHuss ¥ TpeOOBAHWI K YPOBHIO TMOJTOTOBKH BBIMYCKHUKOB. CBUIETEIHCTBOM
TOMY SIBJISSFOTCS CJICIYIOIIME BBITIOJIHIEMbIE TPOTPAMMOM 110 XUMHUH (PYHKITUU:

e UH(OPMALIMOHHO-METOIMYECKasl, peayin3aliusi KOTOpOoi oOecrieunBaeT MoIyuyeHHe
MPEJCTaBICHUS O 1ENAX, COJAEpKaHUU, OOIIel CTpaTeruu oOy4eHus, BOCIIUTAHUS
U pa3BUTHUS OOYyYaAIOIMUXCS CPEACTBAMHU TIPEIMETa, H3y4aeMOro B paMKax
KOHKPETHOTO TTpoduis;

e OpraHU3aAIlMOHHO-TUIAHUPYIOIIAsi, KOTOpas MpeaycMaTpuBaeT OMpPEACIICHUE:
NPUHIIUIIOB CTPYKTYPUPOBAHUS U TMOCIEI0BATEILHOCTH HW3Y4YEHUs] Y4eOHOTO
Marepualia, KOJMYECTBEHHBIX U KaueCTBEHHBIX €ro XapaKTePUCTUK; MOJXOJ0B K
(hOpMHUPOBAHUIO COJIEPKATEIHPHON OCHOBBI KOHTPOJISI U OLIEHKH 00pa30BaTeIbHBIX
JOCTIDKEHUM 00YyJaronuxcsi B paMKaX UTOTOBOW aTTecTanuu B GOpMe eIUHOTO
roCcyJIapCTBEHHOTO HPK3aMEHa 10 XUMHUH.

[Iporpamma aJist yriryOJIEHHOTO U3YYEHUSI XUMUHU:

e YCTaHABIWBAaCT WHBAPHUAHTHOE WIPEIAMETHOE COJEp)KaHHWE, O0sS3aTeIbHOE s
M3Y4YeHUS B paMKax OTACIBbHBIX Mpoduiieid, mpeaycMaTpuBaeT paclpeaeicHue u
CTPYKTypUpOBaHHE €ro 1Mo  KjaccaM, OCHOBHBIM  COJEp>KaTeIbHbIM
JUHUSIM/pa3fiesiaM Kypca;



e 1a€T MPUMEpPHOE pacHpeleieHne Y4eOHOTO BPEMEHH, PEKOMEHIYyEeMOro s
M3YUYCHHUS OTHICIIbHBIX TEM;

e TIpenjaraeT MPUMEPHYIO MOCIEI0BATENFHOCTh U3yUeHUsl Y4eOHOTO MaTepuana ¢
y4€TOM JIOTMKM TIOCTPOCHUSI Kypca, BHYTPHUIPEIMETHBIX M MEXKIPEAMETHBIX
CBsI3CH;

e JaéT METOAMYECKYI0 WMHTEPHPETALMIO LEJIeHd W 3aJad HU3ydyeHusd NpeaMera Ha
YIIyOJIEHHOM YPOBHE € YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oOmiero  oOpa3oBaHUs, COJAEPKATEIBHOW  XapaKTEPUCTUKU  IUJIAHUPYEMBIX
pEe3y/bTaTOB OCBOEHHS OCHOBHOM 0O0pa30BaTENbHOW MPOTrpaMMbl  CpPEIHETO
oO1ero 006pazoBaHusl (JTUYHOCTHBIX, METANIPEAMETHBIX, MPEIMETHBIX), a TAKKE C
Y4€TOM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHBIX JEHCTBUIA 00YyYaromerocs mno
OCBOCHHMIO COJIEpKaHUs IPEeIMETa.

[To BceM Ha3BaHHBIM MO3UIMUSAM B MPOrPAMME IO XUMHUHM NPELYCMOTpPEHA
IPEEMCTBEHHOCTh C 00yUY€HHEM XMMHUHM Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHusl.
3a mpeaenaMu  yCTAHOBJEHHOM  MpOrpaMMOM MO  XUMHHU  00s13aTeJIbHOU
(MHBapHaHTHOM) COCTABIISIIOUIEH COJEpKaHHUS Y4YEOHOro mpeameTa «XHUMHsD)
0CTa€TCsl BO3MOXKHOCTh BHIOOpA €ro BapUaTUBHOM COCTABIISIOLIEH, KOTOpas JTOJKHA
OTIPENIEATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs 00yUeHHUs.

B coorBercTtBUM ¢ KoHuentyalnbHbIMH mnoJoxeHusimu DI'OC COO o
Ha3HAY€HUH MpPeaIMeToB 0a30BOro M yriayOJIEHHOTO ypOBHEW B  CUCTEME
nudepeHIMpoBaHHOTO 00yUYEHHUS Ha YPOBHE CPeAHEro 00IIero o0pa3oBaHus XUMHUS
Ha YpPOBHE YIiTyOJEHHOTO M3YYEHHs HAMpPaBIEH HAa PEaM3aIMI0 TPEEMCTBEHHOCTH C
MOCJICTYIOIINM 3TAroM TMOJIYYSHHUS] XUMUYECKOTO 00pa30oBaHUsl B paMKax HM3y4YEHUS
CIICHHAIbHBIX E€CTECTBEHHO-HAYYHBIX W XUMHUYECKUX JHCIUIUIMH B BYy3aX H
OpraHu3alMIX CpeaHero npodeccuoHaabHOro 00pa3oBanus. B 3Toil cBA3M U3yueHue
npeaMera «XHUMHUS» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha paCIIUPEHUE U
yrayOJieHne TEOPETUYECKOM W MPaKTHYECKOW TOJATOTOBKH — 0OydYaromuxcs,
BBIOpABIIMX OMNpPEACIEHHbIN MPoduiasr OOyYeHHs, B TOM YHCJIE C MEPCHEKTUBOU
NOCJIEAYIONIET0  TOJYyYEeHHs] XMMHUYECKOro 00pa3oBaHUsl B  OpraHU3alUsIX
npodeccuoHanbHoro odpaszoBanus. Hapsimy ¢ stum, B cBere TpeboBanuit ®I'OC
COO x mIaHupyeMbIM pe3yJibTaTaM OCBOEHUS (eaepasbHOM 00pa3oBaTeIbHOM
MporpamMMbl  CPEAHET0 OO0Iero o0pa3oBaHWsA U3Y4YCHUE MpeaMera «XHUMU)
OPUEHTUPOBAHO TAKXE HA PEIICHHE 3aJa4 BOCHUTAHUS U COLUUAIBHOTO Pa3BUTHUS
oOyyaromuxcsi, Ha GOPMUPOBAHUE Y HUX OOIICMHTEIUICKTYaIbHbIX YMEHUM, YMEHUM
panuoHanu3auu  y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB JI€SITENIbHOCTH,
HMMEIOLIUX MEXIUCIUILUITMHAPHBINA, HAIIPEIMETHBINA XapaKTep.

CocraBnsommMu  npeaMeTa «XUMHUS» Ha YPOBHE YIIyOJEHHOTO HW3Y4YEHUS
SABISIIOTCS ~ yrayOn€uueie Kypcbl — «Opranmueckas xumus» u  «OO0mas wu
Heopranuveckas xumusi». [Ipu ompeneneHur MOAX0J0B K OTOOPY U CTPYKTYpHOMU



OpraHU3alMH COJEPKAHUS ITUX KypCOB B POTpaMMe MO XMMHUHU 332 OCHOBY IPHHSTHI
nonoxkenuss ®I'OC COO o paznuuusix 6a30BOro U yriayO0iaEHHOTO ypOBHEH U3yUeHUs
MpeaMeTa.

OcHoBy coxaepxaHus KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHUYecKasi XUMHUsD COCTABIISET COBOKYITHOCTh MPEAMETHBIX 3HAHUW U YMEHUH,
OTHOCSIIMXCS K 0a30BOMYy YpOBHIO HM3yuU€HHUs MpeaMeTa. JTa CUCTeMa 3HaHUUN
MOJIy4aeT OINpPEAECTIEHHOE TEOPETUYECKOE IOMOJHEHUE, MO3BOJISIIOLIEE OCO3HAHHO
OCBOMTH CYIIIECTBEHHO OOJNBIINI 00bEM (hakTosMOrMueckoro marepuana. Tak, Ha
yrayOnEéHHOM  YpOBHE  U3YYEHHMS  Npeamera  oOecredeHa  BO3MOXHOCTD
3HAUUTETFHOTO YBEJIWYEHUsI 00BhEMA 3HAHUN O XMMHUYECKUX 3JIEMEHTaX U CBOMCTBAaX
UX COCJIMHEHUI Ha OCHOBE PACIIMPEHUS W yriayOJeHUusl MPEACTaBICHUA O CTPOCHUU
BEILIECTBA, XUMHUYECKOM CBS3M UM 3aKOHOMEPHOCTSX MPOTEKAaHUA PpEaKIHid,
paccMaTpUBaE€MbIX C TOYKM 3PEHUSI XUMHUYECKOW KHUHETUKA M TEPMOIUHAMHKHU.
N3yueHune nepuoanyeckoro 3akoHa U Ilepuonnueckoil CUCTEMBI XHMHYECKHUX
AJIEMEHTOB 0a3UpPyeTCs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJCTABICHUSAX O
CTPOEHUHU aToMa. XUMHUYECKasl CBSI3b OOBACHSIETCS C TOUKU 3PEHUS SHEPIeTUUYECKUX
M3MEHEHUN Mpu €€ o00pa3oBaHUMM U pa3pyLICHUH, a TaKKe C TOYKH 3pEHUs
MEXaHU3MOB €€ oOpa3zoBaHus. l3ydyeHume THNOB peakuuid JOTMOJIHAETCS
(opMupoOBaHHEM MPEACTABICHUIN 00 IEKTPOXUMHUYECKUX MPOLEccaxX U IEKTPOIU3E
pacIuIaBoB U PacTBOPOB BeIECTB. B Kypce opraHn4eckoil XMMUHM IIPH pacCMOTPEHUH
PEaKIMOHHON CIIOCOOHOCTH COEAMHEHUN yenseTcss 0co00e BHUMaHUE BOMpPocaM 00
ANEKTPOHHBIX A (PeKTax, 0 B3aUMHOM BJIIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX
peaKLnil.

Ocoboe 3HaYeHne UMEET TO, YTO Ha COJEP’KaHUE KypPCOB XUMHUH YTIyOIEHHOTO
YPOBHSI U3Y4YE€HUS JJIs1 KJIACCOB OMpeAeiaEHHOTo npoduiis (TJaBHBIM 00pa3oM Ha UX
CTPYKTYpY W XapakTep JONOJHEHUH K oOIeld cucremMe MNpeAMETHBIX 3HAHUMN)
OKa3bIBAIOT BIMSIHUE CMEXHbBIE TpeAMETHI. Tak, HalpuMep, B COAEPKaHUU MPEIMETa
JUTSL KJIACCOB XHUMHKO-(PU3UYECKoro mnpoduiis O0ibInoe 3HadeHue OyayT HMETh
AJIeMEeHThl yyeOHoro Mmarepuana no oOmed xumuu. [lpu u3zydenuu mnpeamera B
JAHHOM CJIy4ae akleHT OyAeT c/ellaH Ha OOUIHOCTh METOJ0B MO3HAaHHUS, OOIIHOCTh
3aKOHOB M TEOpPUM B XUMHM MU B (PU3MKE: aTOMHO-MOJIEKYJIIpHAs TEOpHs
(MonekymsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS MAaCChl M DHEPTUH, 3aKOHBI
TEPMOJIMHAMHUKHU, 3JIEKTPOJIN3a, IPEICTABICHUS O CTPOEHUH BELIECTB U IPYTOE.

B 10 e BpeMs B coliepKaHUM TpeIMEeTa ISl KJIACCOB XMMHUKO-0MOJIOTUYECKOTO
npodusis OGonplIMI yAeNbHBIA Bec OyJeT UMETh OpraHuyeckas xumus. B stom
cllydae TMpeaoCTaBIIeTCS BO3ZMOXKHOCTh JJisi 00jiee 0OCTOSATENBHOIO PacCMOTPEHUs
XUMHUYECKON OpPTraHu3alliy KJIETKU KaK OMOJIOTMYECKOW CHUCTEMBI, B COCTaB KOTOPOM
BXOJSIT, K TpUMEpYy, TaKue€ CTPYKTYpPHBbIE KOMIIOHEHTHI, KaK JIMIMHUJbI, OCIKH,
yIIEBOAbI, HYKJIEMHOBBIE KHUCIOTHI M jApyrue. Ilpu 3ToM 3HaHHMA O cocTaBe H



CBOMCTBax NpPEICTaBUTENIE OCHOBHBIX KJACCOB OPraHWYECKHUX BELIECTB CIYXKaT
OCHOBOM NI M3y4YeHHUs CYIIHOCTH TMpoueccoB  (OTOCHUHTE3a, JbIXaHUA,
MULIEBAPEHUS.

B nmnmane ¢opMupoBaHHS OCHOB HAay4HOI'O MHPOBO33PEHHUS, OCBOCHHUS
OOlLIEHAYYHBIX METOJIOB MO3HAHUSA U ONBITa MPAKTHUYECKOIO NMPUMEHEHHS] HAayYHBIX
3HaHUU H3y4yeHHUE TMpenMera «XuUMUs» Ha YrIyOJI€HHOM ypOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBSI3SIX C Y4YEOHBIMH TIpEeIMETaMH, BXOSAIIMMU B COCTaB
npeaIMeTHbIX obnactell «EcTecTBeHHO-HaydHble MNpeAMETh», «Marematuka H
nHpopMaTUuKa» U «PycCKUil SI3bIK U TUTEPATYypay.

[Ipu n3yyennn yuyebHOro npeamera « XUMHs» Ha yriayOJaEHHOM YPOBHE TakKxke,
KaKk Ha ypOBHE OCHOBHOTO M CpEJHEro obmiero oopazoBaHusi (Ha 6a30BOM YpOBHE),
3a/layell TMEepBOCTENEHHON 3HAYMMOCTU SIBJISETCS (POPMUPOBAHUE OCHOB HAYKH
XUMHH Kak 0OJaCTHM COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUUYECKON IESITeNbHOCTU
YeJIOBEKa M OJHOI0 M3 KOMIIOHEHTOB MUPOBOW KyJbTYpHL. Pemenue 31oi 3ajaun Ha
yIIyOJEHHOM YPOBHE M3y4YEHHUS IIPEIMETa MpeanoiaraeT peaqu3aiuio TaKuX Hesei,
KaK:

e (QopMupoBaHuE  TpPEACTABICHUA: O  MaTepuaIbHOM  €IMHCTBE  MHpA,
3aKOHOMEPHOCTSX W TIO3HABAEMOCTU SIBJIECHUH MPUPOJABI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylleil poju B 00ECreueHUU YCTOWYUBOTO
Pa3BUTHS YEJIOBEUYECTBA: B PEILICHUU MPOOJIEM 3KOJIOTUYECKOM, SHEPTETUYECKON U
MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEIULIMHBI, CO3JJaHUU HOBBIX MaTEpHaIOB,
HOBBIX UCTOYHUKOB SHEPIHUH, B o0ecrieueHnun PalMOHAIIBHOTO
OPUPOJIONIOIB30BaHMU, B (POPMUPOBAHUU MHUPOBO33PEHHUS M OOIIEH KyJIbTYphI
YelloBeKa, a TakKe »JKOJOTMYeCKM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIE;

e OCBOEHHE CHCTEMbl 3HAHUH, JEXKAIIMX B OCHOBE XMMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHON KAapTHUHBI MUpA: (PYHIAMEHTAIbHBIX MOHSTHUN, 3aKOHOB U
TEOPU XUMHUHU, COBPEMEHHBIX IPEICTABICHUA O CTPOEHUHU BEIECTBA HA Pa3HBIX
YPOBHSX —  aTOMHOM, HOHHO-MOJIEKYJSIDHOM,  HaJAMOJIEKYJSPHOM, O
TEPMOJIMHAMMYECKMX W  KHHETUYECKHX  3aKOHOMEPHOCTSIX  MPOTEKaHUs
XUMHUYECKUX pEeaKIMil, 0 XUMHUYECKOM PaBHOBECHUHU, PACTBOpPAX MU JUCHEPCHBIX
CUCTEeMax, 00 OOIIMX HAYYHBIX MPUHIMIIAX XUMUYECKOTO MPOU3BOICTBA;

e (opMupoBanue y oOyHarommxcsi OCO3HAHHOTO TOHMMAaHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHUYECKUX 3HAHUM JJIs1 OOBSCHEHUS KIIOYEBBIX WJEH U IpoOiem
COBPEMEHHOW XUMUH, U1 OOBSICHEHUS U MPOTHO3UPOBAHUS SIBJICHUHN, NUMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOAY; FPAMOTHOIO PEIICHUs MPOOJIEM, CBS3aHHBIX C
XUMHEW, NPOrHO3WPOBAHMS, aHAIM3a M OLEHKU C IIO3UIUM DKOJIOTMYECKOU
0€30MacHOCTH TMOCIEACTBHI OBITOBOM U MPOM3BOACTBEHHON EATEIBHOCTH



YeJIOBEKAa, CBS3aHHOM C XUMHUYECKHM TIPOW3BOJICTBOM, HWCIIOJIL30BAHUEM U
nepepabOTKOM BEILIECTB,;

yrayOJieHne TpEeCTaBIeHnd O HAyYHBIX METO/aX IMO3HAHWS, HEOOXOAMMBIX IS
NpUOOpETEHUSI YMECHHI OpPUEHTHPOBATHCS B MHUPE BEIIECTB M OOBSCHEHUS
XUMHYECKUX SIBIICHUH, WMMEIONMX MECTO B TMPHUPOAE, B MPAKTHICCKOH
JESTETLHOCTH U TTIOBCEIHEBHOM JKU3HU.

B mnnane peanuzanuu TEPBOOYEPEIHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIUX
GYHKUIUNA 1[ETOCTHOW CHCTEMBI CpEIHEro ooOIiero oOpa3oBaHUs MpPU HU3YUYEHUU
npeaMera «XuMus» Ha yriayOoJaéHHOM YPOBHE 0COOYIO aKTyalbHOCTh MPUOOPETAIOT

TaKHUC LOCJIM U 3aJa4H, KaK:

BOCITUTaHNE YOKIAEHHOCTH B MO3HABAEMOCTH SIBJICHHHA MPHUPOJBI, YBAXKCHHUSI K
MPOIIECCY TBOPUYECTBA B OOJACTH TCOPETUUCCKUX M MPHUKIATHBIX HCCICIOBAHUN
B XUMUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;

pa3BUTHE MOTHUBAIIMU K OOYYEHHUIO ¥ MO3HAHUIO, CTIOCOOHOCTEM K CAaMOKOHTPOJIIO
¥ CAaMOBOCTIIMTAHUIO HA OCHOBE YCBOEHHS 00IIEUEITIOBEUCCKIX IIEHHOCTEH;
pa3BUTHE IIO3HABATCIIBHBIX WHTEPECOB, WHTCIUICKTYaJIbHBIX W TBOPYECKHUX
crocoOHocTel oOyJaromuxcs, GpopMUPOBaHUE Y HUX CO3HATEIIBHOTO OTHOIIICHHS
K caM0OOpa30BaHUIO U HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBUIO YCHEIIHON
npoheCCUOHAIBHOM W OOIIECTBEHHOW  JESATENBbHOCTH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 37I0POBbIO U MOTPEOHOCTH B 3[I0POBOM 00pa3e KU3HU,
dbopMHUpOBaHE YMEHHUI U HaBBIKOB PA3yMHOTO MPUPOJIONOJIb30BAHUS, PA3BUTHE
AKOJIOTUYECKON KYJIbTYpbl, NPUOOPETEHHE ONbITa OOIIECTBEHHO-TIOIC3HON
JKOJIOTUYECKOU JEATEITBHOCTH.

OO0miee 4nMCIIO YacoB, MPETYCMOTPEHHBIX IS W3YYCHUS XUMUW Ha YTIIYOJICHHOM
YpOBHE cpeaHero ooOrmiero odpazoBanus, coctariseT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heento), B 11 knacce — 102 gaca (3 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeameT u 3HaUYE€HHE OPraHUYECKON XMUMUU, MPEACTABICHUE O MHOT00Opa3uu
OpraHUYECKUX COCTHUHEHUM.

DJEeKTPOHHOE CTPOEHUE aToMa YIJIEpOAAa: OCHOBHOE U  BO30YXAEHHOE
COCTOSIHMs. BaneHTHble BO3MOXHOCTH aTroMa yriepoaa. XUMHUYECKas CBS3b B
OpraHUYeCKUX COeAMHEHUSX. TUIbl THOpUIN3aluU aTOMHBIX OpOUTanel yrieposa.
Mexanusmbl  00pa3oBaHHS  KOBAJIEHTHOM cBsi3u (OOMEHHBIH UM JIOHOPHO-
akuentopHelid). Tumbl nNEepekpbIBaHUS AaTOMHBIX OpOWUTaned, ©- H T-CBA3M.
OnuHapHasi, 1BOWHas W TpoWHas cBsi3b. CrocoObl pa3phiBa CBSI3€M B MOJIEKYJax
opraHuueckux BemiecTB. [loHsitTue o CBOOOAHOM paaukaie, Hykiaecopuiae Hu
anexTpoduie.

Teopus cTtpoeHus opraHu4eckux coeqrnHeHnii A.M. bytiepoBa u COBpeMEHHbIE
MIPE/ICTABICHHUS] O CTPYKTYpPE MOJIEKYJ. 3HAUEHHUE TEOPUH CTPOCHHS OPraHHUYECKUX
coeMHeHU. MoJeKysipHble U CTPYKTypHbIE (QopMyiibl. CTpyKTypHBIE (HOPMYIIBI
pa3IMYHBIX BUJOB: pa3BEPHyTas, COKpall€HHas, ckeneTHas. WM3omepus. Bunbl
MU30MEPHUU: CTPYKTypHAas, MPOCTPAHCTBEHHAS. DJIEKTPOHHBIC dY(DPEKTH B MOJIEKYIaxX
OpPraHUYEeCKUX COCTUHEHUN (MHAYKTUBHBIN U ME30MEPHbIN 3P (HEKTHI).

[IpencraBienne o kiaccupukauu oOpraHudeckux BemiecTB. [loHsTHe o
¢yHkuroHanbHOUW rpynne. I'omonorus. ['omonoruyeckue psanel. Cucremarnueckas
HOMeHKJaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBuanbHblE Ha3BaHUSA
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobenHocti ¥ KiIaccupuUKalysg OpraHuYeckux peakiui. OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIMU B OPraHUYECKON XUMUHU.

OKCnepUMEHTAIbHBIE METOIbl M3YyYEeHMs] BELIECTB M MX MPEBPALCHUN:
O3HAaKOMJICHHE C 00pa3laMy OpraHUYECKUX BEIIECTB U MaTepualaMu Ha UX OCHOBE,
ONBITHl MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB NPU HArpeBaHUU (ILJIABIICHHE,
oOyrivMBaHWe M TOPEHHE), KOHCTPYUPOBAHUE MOJENIEd MOJEKYJl OpraHUuYeCKHX
BELIECTB.

YriaeBoaopoasbl.

Anxanpl. ['omonornyeckuii psin ajkaHoB, oOmiasi GpopMyia, HOMEHKJIATypa U
U30Mepus. DJIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ ajKaHOB, SP°-
rudpuau3aims aTOMHBIX opOuTanell yriepoaa, o-cBsizb. DuU3HUECKHE CBOMCTBa
aJIKaHOB.



XUMHUYECKUE CBOWMCTBA QJIKAHOB: PEAKUMM 3aMELICHUs, HW30MEPU3aLNH,
NErUAPUPOBAHMSA, LUKIM3ALMM, MUPOJIM3a, KpekuHra, ropenus. IlpencraBienue o
MEXaHU3ME PEaKIMN PAAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAaHOB.

Huknoankanel. OOmas ¢opMmyna, HOMEHKIaTypa U u3omepus. OcobeHHOCTH
CTPOCHHSI M XUMUYECKUX CBOWMCTB MaJbIX (IIHUKJIOMPOIAH, IIUKI0O0yTaH) U OOBIYHBIX
(IIMKJIONIEHTAH, MKJIOTEKCaH) MUKIoaNKaHOB. CrocoObl MOMYyYeHUS U TPUMEHEHHE
UKJIOAJIKaHOB.

Ankenbl. ['omonornueckuil psj ajnkeHoB, oOmias ¢opmysa, HOMEHKIATYpa.
DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJEKYJ aIKEHOB, SP>-rHOPHU M3
aTOMHBIX OpOuTaneil yriaepojaa, 6- U n-cBsi3u. CTpyKTypHas U reomeTpuyeckas (1uc-
TpaHc-) uzoMmepusi. Du3NUeCKre CBOMCTBA AIKEHOB. XMMUYECKHE CBOMCTBA: PEAKIIMU
IIPUCOCAVUHEHNS], 3aMEILEHNS B (-II0JI0KEHUE IIPU JBOMHOM CBS3H, IIOJUMEPU3ALIUN U
okucinenus. [Ipasuiio MapkoBHuKoBa. KauecTBEeHHBIE peakluy Ha JBOMHYIO CBS3b.
CnocoObl OJy4eHHs U IPUMEHEHHE aJIKEHOB.

Anxanuensl. Krnaccudukaius ankagueHOB (COMPSKEHHBIE, M30JIMPOBAHHBIE,
Kymynupoeantvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XMMUYECKHX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus cOnpsKEHHBIX
aueHoB. CriocoObl MOTyYeHUsl U IPUMEHEHHUE alIKaJueHOB.

AnkunHbl. ['oMonoruueckuii psiji alkuHOB, 00mIas GopMysna, HOMEHKIATypa U
M30MEPUS. DJEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJT AJIKMHOB, SP-
ruOopuau3anms aTOMHBIX opOuTanei yriepoma. dusmyeckue CBOWCTBA AJKHHOB.
XVWMHUYECKHE CBOWCTBA: PEAKLMM MPUCOECIUHEHHUS, JTUMEPU3ALUN U TPUMEPHU3ALINH,
OKHUCJIeHUA. KHCIOTHBIE CBOWMCTBA AJKMHOB, UMEKOIINUX KOHIIEBYIO TPOWHYIO CBS3b.
KadecTBeHHbIe peakiy Ha TPOWHYIO CBs3b. CIOCOOBI MONY4YEHUS U NMPUMEHEHHE
AJKWHOB.

ApomaTtrdeckue yriaeBofopoabl (apeHsl). ['oMonorudeckuii ps apeHoB, o0mas
(dopMyiia, HOMEHKJIATypa U U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJbl OeH307a. Pu3nueckue cBOMCTBa apeHOB. XMMUYECKHE CBOMCTBA OEH30I1a
U €ro roMoJIOrOB: PEaKIMH 3aMelieHUs] B O€H30JbHOM KOJIbIE U YTIEBOAOPOJIHOM
paaukane, peakuuMd  MPUCOCAUHEHHUS,  OKUCIEHUWE  TOMOJIOroB  OeH307a.
[IpencraBnenre 00 OPUEHTHPYIONIEM JEHCTBUM 3aMECTUTENICH B OEH30IbHOM KOJIBIIE
Ha TpUMEpPE AJIKWIBHBIX PATUKAIOB, KapOOKCUIHHOM, THAPOKCUIBLHON, aMHUHO- |
HUTPOTPYIIIbI, aTOMOB TrajoreHoB. OCOOCHHOCTH XWMHYECKHX CBOMICTB CTHUpPOJIA.
[Tomumepuzamust ctupona. CrnocoObl MOTYy4YEHUS W MPUMEHEHUE apOMaTHUYECKUX
YIJIEBOIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTaHble ra3zpl. HedTh u €€ mpoucxoxaeHue.
Kamennblil yronp u mpoaykTsl ero mnepepadotku. CrnocoObl mepepaboTku HedTu:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KaTaIUTHYECKUil), pUDOPMUHT, MTUPOJIU3.
[TpomykThl mepepaboTKu HEDTH, X TPUMEHEHUE B POMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOTeHIPOM3BOJIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMeIlIeHHs] rajoreHa Ha THAPOKCOTPYMIY, HUTPOrPYIIy, IHAHOTPYMIY,
aMuHOTpynmy. JlelicTBUE Ha TaJIOr€HIPOU3BOIHBIE BOJHOTO M CIMPTOBOTO PacTBOpa
mweénoun. B3anmoaencTBue IUTallOr€HalIKaHOB C MarHueM W UUHKOM. [loHsitme o
METaNIOOPTraHUYEeCKUX  COeNUHEHMsIX. VIcmonp30BaHHME — TalOT€HIPOU3BOIHBIX
yIIEBOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEIECTB.

OKCIEpUMEHTANIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M WX [PEBPAILLICHUI:
n3y4yeHue (PU3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PAaCTBOPUMOCTH), KayeCTBEHHBIX
peaklMii YIrJIeBOJOPOJOB pPa3IUYHbIX KaccoB (oOeclBeYHBaHUE OpPOMHON WM
MOJIHOM BOJIbI, pacTBOpa I€pMaHTaHATa Kajusi, B3aUMOJCHCTBUE alleTUJICHA C
aMMHUa4YHBIM pacTBopoM okcujia cepedpa(l)), kauectBeHHOE 0OHApYyKEHHE yriiepojia
M BOJAOPOJIa B OPraHMYECKHUX BEUIECTBAX, IMOJYYEHUE STHIECHA U H3YyYECHHE €ro
CBOMCTB, O3HakomjeHue c koyuekiusiMu «Hedts» u «VYromb», ¢ obOpasuamu
IJIaCTMAcC, KAay4yKOB MW PE3HHbI, MOJECIUPOBAHUE MOJIEKYJ] YIJIEBOAOPOIOB H
raJIOT€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoacoaepxkamme opranudeckue CoOeJMHCHUS.

[IpenenbHble OAHOATOMHBIE CHUPTHL. CTpoeHue MOJeKyn (Ha mpuMepe
METaHola M 9JTaHosa). ['oMonormueckuid psn, oOmas QopMyna, H3OMEpPHUS,
HOMEHKJaTypa u  kjaccudukarusa. Dusuveckue  CBOWCTBA  MPEAEIbHBIX
OJIHOATOMHBIX CIHUPTOB. BoIOpoaHbIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKHE CBOWMCTBA: pEaKIUMU 3aMEIIeHUs, JAEeTUIpaTallii, OKHCICHUS,
B3aMMOJIEWCTBHE C OPTraHMYECKHUMHU M HEOPraHMYEeCKUMHU KuciioTamu. KauecTBeHHas
peaklMs Ha OJHOATOMHBIE CIHPTHI. JlelicTBHE 3TaHOJia U METaHOJIa Ha OpPraHU3M
yenoBeka. CriocoObl MoTyuyeHus: ¥ MpUMEHEHUE OHOATOMHBIX CITUPTOB.

[Ipocteie adupsl, HOMEHKIaTypa U u3oMepusi. OCoOeHHOCTH (U3MYECKUX U
XAMUYECKUX CBOMUCTB.

MHoroaToMHbl€ CHOUPTBI — OTUJCHIJIIMKOAbL W THIEpUH. Du3nueckue Hu
XUMHUYECKHE CBOWMCTBA: PEaKLUU 3aMELIEHUs], B3aUMOJICICTBUE C OPraHUYECKUMU U
HEOPTraHWYECKUMH KHCJIOTaMHU, Ka4YeCTBEHHAS PEaKIMsl HA MHOTOATOMHBIC CIUPTHI.
[IpencraBnenre 0 MexaHU3ME peakIuii HyKJIeopmIbHOTO 3amenieHus. JleiicTBue Ha
opranusm yenoBeka. CriocoObl MOMy4YeHUs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHHe MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIBI U
o6enzonpHOro sigpa. dusmueckue cpoiictBa (enoma. OCOOEHHOCTH XUMHUYECKHX
cBoiictB (enona. KauecTtBennsie peakuuun Ha ¢enon. TokcuuHocTh (heHomna.
CriocoOsI nostydenus U npuMenenue ¢penona. Genondopmanpaeruasas cMoia.



KapOoHmibHBIE COCTUHEHUS — albJACTHIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHOW TPynmbl. ['OMOJOTHYECKHE PSIABl ANbACTHIOB M KETOHOB, OOIIas
dbopmyna, u3omepusi W HOMEHKIarypa. Dusmdyeckne CBOWCTBA aNbIACTHIOB U
KETOHOB. XMMHUYECKHE CBOMCTBA aJIbJCTU/IOB U KETOHOB: PEAKIIMU MPUCOCTUHECHHUS.
OxkuclieHHe anbJerujioB, KauyeCTBEHHbIE peakuuu Ha anpaeruasl. CrnocoObl
MOJyYEHHUS] U TPUMEHEHHE aIbJETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ie/IbHbIE KapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3oMepusi 1 HOMeHKIaTypa. Du3nyeckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEACIIbHBIX KAapOOHOBBIX KHCIOT. BojopoaHble CBSI3UM MEXKITY
MOJIEKYJIaMUd KapOOHOBBIX KHUCIOT. XUMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOMCTBA,
peakius 3TepudUKalUMU, PEaKIUU C YyYaCTUEM YTJIEBOJOPOJHOrO pajuKaia.
OcoOeHHOCTH  CBOMCTB MypaBbUHOM KUCIOTHL. [loHsITHE O TPOU3BOIHBIX
KapOOHOBBIX KHCJOT — CJOXHBIX 3(pupax. MHorooOpa3zue KapOOHOBBIX KHUCIOT.
OCcOOEHHOCTH CBOWCTB HEMPEJCIbHBIX M apOMaTUYECKUX KapOOHOBBIX KHUCIIOT,
TUKapOOHOBBIX KHCJIOT, THIAPOKCHUKApOOHOBBIX KHCIOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CT€apUHOBAsi, MaJbMUTHUHOBAs, OJICMHOBAs, JUHO]IE8As,
JIUHONeH06as KUcaoThl. CocoObI OJIyYeHUs U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble >¢upbl. ['omonormyeckuii psn, obmias Qopmyna, uzomepus u
HOMEHKJarypa. PU3NYECKUE W XHUMHUYECKHME CBOMCTBA: THIPOJIM3 B KHUCIOW U
IETIOYHOM Cpefe.

XKupsei. Ctpoenue, pu3nMuecKue U XUMHUYECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KUCIION ¥ 1m1enodHor cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COAEPMKAIIUX OCTATKU
HETPEAEIbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MpbL1a Kak COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JCHCTBHE.

O6mas xapakrepuctuka yrieBoaoB. Knaccudukamus yrieBogoB (MOHO-, AU- U
nonucaxapuabl). MoHocaxapuabl: TUIIOKO3a, (PyKTO3a, rajgakrto3a, pubdo3sa,
ne3okcupuOo3a. dusnueckue cBOCTBA W HaxoxaeHue B mpupojge. dorocuHTes.
XUMHUYECKHE CBOMCTBA IJIFOKO3bI: PEAKIHUHU C YYACTUEM CIUPTOBBIX U AJbJICTHIHOU
Ipynn, CHOUPTOBOE U MOJIOYHOKUCTIOEe Opokenue. IlpuMmeHeHHe TIIOKO3bl, €€
3HAYEHHE B JKU3HEACATEIIbHOCTH OpraHusma. Jlucaxapuipl: caxaposa, MalbTO3a U
JakTo3a. BoccTaHaBiIMBaOIIME M HEBOCCTAHABIMBAIOIIME Aucaxapuiabl. ['uaponus
nucaxapugoB. HaxoxaeHnue B mpupojie U npuMenenue. [lonucaxapuabl: Kpaxmad,
JIMKOTeH U 1esuitono3a. CTpoeHne MakpoOMOJIEKYJd Kpaxmajia, TJIMKOT€Ha H
1EJUTI0JI03b1. PU3NUECKHE CBOMCTBA KpaxMaia U IEJUTI0JI03bl. XUMUYECKHUE CBOMCTBA
KpaxMajia: THAPOJU3, KAYECTBEHHAs peakuus C HOJOM. XHMHYECKHE CBOWCTBA
[EJUTIOJIO3bL:  THUAPONH3, ToilydeHne dpupoB nemtonos3sl. [lorsitue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TATHBIN MIENK).

OKCIEpUMEHTAbHbIE METOJbl HW3Y4YEHHs] BEIIECTB M UX [PEBPAILCHUI:
PacTBOPUMOCTh Pa3JIMYHBIX CIIUPTOB B BOJE, B3aMMOJECHCTBUE ATAHOJ]A C HATPUEM,



OKHCJICHHE JTUJIOBOTO CIHMPTA B allbJIETU]] HA PACKAJIEHHOM MEIHOW IPOBOJIOKE,
OKHCJICHHE HTUJIOBOTO CIHUPTA AUXPOMATOM Kajivisi (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJIeTuAbl (C THUAPOKCHUIOM
nuammuHcepeopa(l) u ruapokcugom meau(ll)), peakuus raunepruHa ¢ TUAPOKCHIOM
meau(ll), xuMuueckne CBOWCTBa pacTBOpa YKCYCHOM KHCIOTHI, B3aMMOJICHCTBUE
pactBopa TIoK03bl ¢ rugpokcuaoM meau(ll), B3auMozaelicTBue kpaxmana ¢ MOJIOM,
pEeIIeHNE YKCIMEPUMEHTATBHBIX 3a/1a4 110 TeMaM «CrupThel U (heHob», «KapOoHOBEIE
KUCIOTHI. CIIOXKHBIE ADUPBD».

A30Tcoaep:Kalme OPraHnvecKne CoeuHEHU .

AMUHBI — OpraHMYecKre MPOU3BOAHbIE ammHuaka. Kiaccudukaiuss aMHHOB:
anudaTUuecKue U apoMaTUUYECKUe; MEePBUYHBIC, BTOPUYHBIC U TpeTUuHble. CTpOoeHHE
MOJIEKYJ, oOmias ¢opmysia, HW30MEpHsi, HOMEHKIaTypa U (PU3MUECKHE CBOICTBA.
XyUMHUYECKOe  CBOMCTBa  anudaTuyeckuxXx  aMHUHOB:  OCHOBHBIE  CBOWCTBA,
ATKWINPOBAHKE, B3aUMOJICHCTBUE NMEPBUYHBIX AMUHOB C a30THUCTOUN KucioTon. Conu
AITKUJIaMMOHMUSL.

AHWINH — NPEJCTaBUTEIb AMUHOB apoMaTuyeckoro psiaa. CTpoeHUe aHUIIMHA.
B3anmHoe BiusiHUE Tpynn aTOMOB B MoJieKyJie aHuInHa. OCOOCHHOCTH XUMHUUYECKUX
CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl TOMydeHUs U
npuMeHeHue anudaTudaeckux aMuHoB. [lonyueHnne aHuIMHa U3 HUTPOOEH301a.

AmuHokucioTel. HomeHnknatypa u m3omepus. OTnenbHbIE NPEACTABUTENN (-
AMUHOKHCJIOT: TJIMIMH, AJJaHUH. OU3NYECKUEe CBOMCTBA aMUHOKHUCIIOT. XUMUYECKUE
CBOMCTBA aMHHOKHUCJIOT Kak aM(pOTEPHBIX OPraHUYECKUX COCAMHEHHM, pPEaKIus
MOJIMKOHJIEHCAllUK, O00pa3oBaHWE TNENTHAHOW CBsi3u. buonornyeckoe 3HaueHUE
aMUHOKUCIOT. CUHTE3 U THAPOJIU3 ENTUAOB.

benkn kak mnpupomaubie mnonumepbl. llepBuyHas, BTOpUYHAS M TPETUUYHAs
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB: THUIPOJIU3, J€HATypalus,
KaueCTBCHHBIC PEAKIIUU Ha OCIIKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHsI BEIIECTB M UX MPEBPAILCHUI:
pacTBopeHue O€IKOB B BOJE, JeHATypalus OCJIIKOB MPU HArpeBaHUM, I[BETHHIC
peakiuu Ha  O€NIKH, peIICHHE JKCICPUMEHTAIbHBIX 3ajJad 1o  TeMaM
«A3oTcoaepkaliye opraHuueckue coequHeHus» U «Pacro3HaBaHHE OpPraHUYECKUX
COCIUHEHUI».

BricokoMouieKyJISIpHbIE COeINHEHNS.

OCHOBHBIC TIOHSITHS XHMHHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMED,
NOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb NOJHMMEPU3ALNH, CPEIHSS MOJEKYISpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUNH —
MOJIMMEPU3AIIUS U TTOJTMKOHCHCAIIHS.



[Tonumepuble  matepuanbl. [lnacTmaccel  (MONMATUIIEH, MOJHMIPOINUIEH,
MOJIMBUHWIXJIOPU,  MOJHCTHPOJ,  NOJMMETUIMETAKpUIaT,  IOJIMKapOOHATHI,
noJud THIIeHTepedTanar). Y Tunmsanus u nepepaboTka IiacTuka.

DnacToMepbl: HaTypaJlbHbIM KaydyK, CHHTETHUECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHa: HaTypaibHbIe (XJIOMOK, IIEPCThb, HIENK), UCKYCCTBEHHbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIAaBCaH).

[Tonumeps! crienManbHOTO Ha3HaueHUs (TedIioH, KeBiap, 3JIEKTPONPOBOISIINE
MOJIMMEPHI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEPUMEHTAIBHBIE METOABl HM3YyYEHHs BEUIECTB W HX IPEBpaALICHUI:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBaHue
IUIACTMACC U BOJIOKOHY.

Pacuérneble 3anaun.

HaxoxaeHue MoOJIEKyJIsIpHOM (OPMyIJIBI  OPraHMYECKOrO0 COEAUMHEHUS IO
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKIECHUE MOJIEKYJISIPHOM
(opMyJIBl OPraHUYECKOTO COEUHEHUS IO Macce (00BEMY) MPOYKTOB CrOpaHus, 1o
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB pEaKUMUU H/WIK HCXOIHBIX
BEIIECTB, YCTAaHOBJIEHUE CTPYKTYpHOH (HOpMyJIbI OpPraHMYECKOro BEIeCTBa Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB WM CIIOCOOOB MOJYYEHUS, ONPEICICHHE 0JIU
BBIXOJIa POAYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peann3zanust MexXnpeaAMETHBIX CBA3EH NMPU U3yYEHUU OpraHnveckoi xumuu B 10
KJIacCe€ OCYIIECTBIISIETCS Uepe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK M TOHATHI, NPHUHATBIX B OTIEIBHBIX MPEAMETaX ECTECTBEHHO-
Hay4HOI'O LUKIIA.

OO1iue ecTecTBEHHO-HAyUHbIE TMOHATHUA: SIBJICHHME, HAay4HbIN (haKT, rumoresa,
TEOpus, 3aKOH, aHalu3, CHHTE3, KiacCHU(pHUKalus, HaON0IeHne, H3MEpEeHue,
AKCIIEPUMEHT, MOJIEJIb, MOJICJINPOBAHUE.

®uzuka: Marepusi, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa,
ASHEPreTUYECKU YPOBEHbB, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA,
(u3nyeckue BeIUYUHBI, €IUHULIBI U3MEPEHUsI, CKOPOCTh, SHEPTHS, Macca.

buonorus:  kjeTka, oOpraHusM, OJKOCHCTeMa, Owmocdepa, MeTabOIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA W TeTepOoTpO(dHBIA THUN NUTaHUS, OpOKEHHE,
doTOCHHTE3, IbIXaHUE, OCJIKH, YTIIEBO/IbI, >KUPBI, HYKJIEUHOBBIE KUCIOThI, PEPMEHTHI.

['eorpacdus: mose3nbie HCKOMAEMbIE, TOTUIHBO.

TexHonorus: NUIIeBbIe MPOIYKThI, OCHOBBI PALIMOHAJIBHOIO MUTAHMS, MOIOILLUE
CpelCTBa, MaTEpUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM.

AtoM. CocTaB aTOMHBIX sep. XuMH4Yeckuil 3neMeHT. M3orombl. CtpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIE YMCIIA. DHEPreTUYECKHE YPOBHH U
noypoBHU. AToMHBIe opOuTamu. Kinaccudukamnus XuMIIeCcKiX 3JeMEeHTOB (S-, p-, d-
, f-anmemenThI). PacnipeneneHrne 3JIeKTPOHOB 110 ATOMHBIM OPOHUTAISIM. DJICKTPOHHBIS
KOH(pHUTypamuy aTOMOB 3JIEMEHTOB TEPBOTO—4YETBEPTOTO MEPHOIOB B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(pUTrypanuu VIOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[lepnogmueckuit 3akoH u Ilepmoamueckas cucreMa XUMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOIUYECKOrO 3aKOHA W IleproInyuecKkord CUCTEMBI
XMMHUYECKUX  DBJIEMEHTOB C  COBPEMEHHOM  TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH HU3MEHEHHUSI CBOMCTB XMMUYECKHX DJIEMEHTOB M 00pa3yeMbIX WMU
IPOCTBIX M CJIOKHBIX BEUIECTB IO IPyNaM U MepuojaM. 3HAYCHUE MEPUOTUIECKOTO
3akoHa [[.1. MeHpeneena.

XUMHYECKast CBSI3b. BUAbl XWMHYECKOW CBSI3U: KOBAJICHTHAs, HWOHHAaf,
MeTayuinyeckas. MexaHu3mbl 00pa3oBaHHUS KOBAJEHTHOW CBS3U: OOMEHHBIM U
JOHOPHO-AKIENTOPHBIM. DHEPrust U JyiMHaA CBA3U. lloJIsIpHOCTH, HANpPaBIEHHOCTh U
HAChIIAEMOCTh KOBAJICHTHOW CBA3U. KpaTtHeie cBszu. BogopoaHas — CBA3b.
MexXMONEKYIApHBIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJEHTHBIE BO3MOXHOCTH aTOMOB. C(BSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C MX T€OMETPUUYECKHM CTpOeHHEM (Ha MpUMEpE COCIWHEHUU
AJIEMEHTOB BTOPOTO MEPUO/IA).

[Ipencrapienne 0 KOMIUIEKCHBIX COeAUMHEHMsIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTelb, JIUTAH Ibl. 3HaUCHHE KOMIUIEKCHBIX coeauHeHui. [lonsaTue
0 KOOPJIMHAIIMOHHOW XUMMUH.

BemecrBa  MOJIEKYJNSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOCHMS.  THIBI
KPUCTAJUIMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonatue o mucnepcHsix cucremax. MctuHHble pactBOphl. IIpencraBienue o
KOJUIOMJIHBIX pacTBopax. CrocoObl BhIpaKeHUsI KOHIICHTPAIIMH PACTBOPOB: MaccoBast
JOJsl  BEIIECTBA B pAacTBOpE, MOJspHas KoHUeHTpauus. HaceleHHsle u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucraioruaparsl.

Knaccudukanus m HOMEHKJIATypa HEOPraHWYECKUX BEIIeCTB. TpHUBHUANbHBIC
HAa3BaHUS OTIIEJIbHBIX IIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XUMHYECKUX pEaKIUid B HEOPraHMYECKOM M OpraHHuYeCcKou
XUMHUU. 3aKOH COXPAHEHHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS W MPEBPAILCHUS



SHEPTUH TPH XUMHUYECKUX peaknusxX. TemroBbie d(PPEeKThl XUMUUECKUX PEaKITHi.
TepMoxuMuYeCcKre ypaBHEHUSI.

CKOpOCTh XMMHYECKOU PEaKIuu, €€ 3aBUCUMOCTh OT PAa3IUYHBIX (PaKTOPOB.
['omoreHHbI€ U reTeporeHHbie peakuuu. Katanus u katanu3atopsl.

OOpatumble U HeOOpaTHMble peakiuu. XuMudyeckoe paBHoBecue. KoHcraHTa
XUMUYECKOTro paBHOBecHsl. DaKTOpbI, BIUSIONIME HA TMOJOKEHUE XHUMHUYECKOTO
paBHOBECHUSA: TEMIIEpaTypa, JABJICHHE W KOHIUEHTPAlUM BEIIECTB, YYACTBYIOIIUX B
peaxuuu. [Tpuanun Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHbie U cialdble AIeKTpoauThl. CTeneHb
nucconuanu. Cpela BOJHBIX PACTBOPOB: KHUCIOTHAsA, HEUTpasibHas, MICJIOYHAS.
Bonoponnsiii mokazarens (PH) pactBopa. I'maponu3 coseil. Peakuuu HOHHOTO
oOMmeHa.

OKUCANTETbHO-BOCCTAHOBUTENBHBIC peaKkuu. Crenenn OKHCIICHHUS.
OkucnauTenb W BOCCTAaHOBUTENb. IIpomecchl OKHCIEHHST W BOCCTAHOBIICHMS.
Baxnelime OKUCIMTEINM W BOCCTAaHOBUTENW. MeETON SIEKTpPOHHOro OanaHca.
DJIEKTPOJIN3 paCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHMsI BEIIECTB M UX [PEBPAILCHUI:
pa3lioKEHHEe TMEPOKCHUJAa BOJAOPOJa B NPUCYTCTBUM KaTaau3aTopa, MOJENU
KPUCTAJUIMYECKUX PEHIETOK, MPOBEJAECHUE PEeaKluii MOHHOTO OOMEHa, OIpeesIeHHe
cpelbl PacTBOPOB C TMOMOIIBK HWHIUKATOPOB, HW3YUYEHUE BIUSHUS Pa3IAYHBIX
(bakTOpOB Ha CKOPOCTh XUMHUUYECKON peakiuu | TMOJOXKEHUE XHUMHYECKOTO
PaBHOBECHSI.

Heoprannyeckasi xummusi.

[Tomoxenne HemeTauioB B Ilepruoandeckon cUCTeMe XUMHUUYECKHUX 3JIEMEHTOB
JI.. MenpaeneeBa U OCOOCHHOCTH CTPOEHUS HX aToMOB. DuU3MYECKHUE CBOWCTBA
HEMETaJNIOB. AJUIOTPONHUSI HEMETAIUIOB (Ha MpUMeEpe Kuciaopoza, cepol, pocdopa u
yriiepoaa).

Bomopon. Tlonmyuenue, ¢u3mveckne W XUMHYECKHE CBONCTBA: PEAKIMH C
METaJlJIaMd U HEMETAJUIAMU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mupuasl. TormBHbIE
AJIEMEHTHI.

lNanorensl. Haxoxaenue B mpupoje, CrocoObl MoiydeHus, (U3UYECKUEe U
XAMUYECKHE CBOMCTBA. [ aJloreHOBOAOPOJIbI. BakHeWIme KHUCIOPOACOAEPKAIIUE
coenmuHEeHHs TaynoreHoB. JlabopaTopHble W TPOMBINLIIEHHBIE CIIOCOOBI TMOTYYEHUS
rajoreHoB. [[puMeHeHne raJloreHoB U UX COCTUHEHU M.

Kucnopon, o3on. JlabGopaTopHble U MPOMBIIUICHHBIE CHOCOOBI TMOIYYEHUS
kuciopoaa. dusnyeckue M XMMHUYECKUE CBOMCTBA U NPUMEHEHHE KHUCIOpOoJa M
030Ha. OKCUbI U TEPOKCUIBI.

Cepa. Haxoxnaenwe B TpUpOAE, CIOCOOBI TMONy4YeHUs, (QPUIHUECKHE U
xumuueckue cBoiictBa. CepoBoaopon, cyiabhuasl. Oxcun cepoi(1V), okcnn cepoi(V1).



CepHucras U cepHasi KUCIOTHl U UX cod. OCOOEHHOCTH CBOWMCTB CEPHOM KHCIIOTHI.
[IpumeHeHue cepsl U €€ COeTMHEHU.

Azor. Haxoxnenue B TmpHpOAE, CIOCOObI TONydeHUs, (U3NUECKHEe WU
XUMHYECKUE CBOMCTBA. AMMHAK, HUTpUIBL. OKCUIbI a30Ta. A30THCTasi U a30THasd
KHUCIIOTHI ¥ MX colii. OCOOEHHOCTU CBOMCTB a30THOM KHUCIOTHL. [IpuMeHenune azorta u
€ro COeIMHEHHI. A30THBIE yI00pEHHUS.

dochop. Haxoxkmenune B mpupojse, CrmocoObl MOMydeHUs, (U3HUECKHE U
xumudeckue cpoiictBa. Dochuaslt u dochun. Oxcuasl docdopa, QocdopHas
kuciora u e€ conu. Ilpumenenme dochopa u ero coeauHeHuit. DochopHbIe
yI00pEeHus.

VYraepos, HaxoXIeHHe B npupoje. AJIOTponHbie Moaudukauu. Ouzndeckue
M XUMHUYECKHME CBOMCTBA MPOCTBHIX BELIECTB, 00pa3OBaHHBIX yriaepoAoM. Okxcun
yraepoaa(ll), okcun yrnepona(lV), yronsHas kucinora u €€ coiau. AKTUBUPOBAHHBIM
yroiib, aacopoOuus. DysmiepeHsl, rpadeH, yriepoaHsle HaHOTpyOku. [Ipumenenue
MPOCTHIX BEIIECTB, 00OPAa30BAaHHBIX YIIEPOJOM, U €r0 COEAMHEHUH.

Kpemunii. Haxoxxnenue B mnpupoje, cHocoObl MONy4YeHUs, (PU3HYECKHE U
xumudeckue cBorctBa. Oxcupa kpemHusA(lV), kpemMHueBass KUCIOTa, CUJIUKATBHI.
IIpuMeHeHne KpeMHuUA U ero coeAnHeHuil. CTEKI0, €ro Moay4eHue, BUIbl CTEKIIA.

[Tomoxenne MertamoB B lleproanyeckoil CUCTEME XMMUYECKHUX 3JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUSI JJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmume
¢usnueckue cBoiicTBa MeTasioB. l[IpuMeHeHHEe MeTalsioB B OBITY U TEXHHKE.
CmuiaBel METAIIOB.

DNEKTPOXUMHUECKUN Pl HaNpsKeHU MeTauioB. O01re crnocoObl MoIy4eHus
METAJIOB: THIPOMETAIUTYPIHsl, TUPOMETAJUTYPIHsl, JIeKTpoMeTautyprus. Ilonstue o
KOppo3u# MeTaJioB. CriocoOBI 3aIIUThl OT KOPPO3UHU.

O6mass xapakrepuctuka wmetamioB |A-rpynnsl  Ilepuoanueckoil cucTembl
XUMUYECKUX JIeMEeHTOB. Hatpuii u kanumii: momydeHnue, GU3NIECKUe U XUMUUIECKUC
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U X COECTMHEHUN.

Oo6mass xapaktepuctuka MertauioB |lIA-rpynmer [lepuonnueckoid cucTeMbl
XUMUYECKUX JJIEMEHTOB. MarHuii ¥ KaJlblUi: TMOJdydyeHue, ¢GU3UYECKHEe |
XUMUYECKHUE CBOWCTBA, NPUMEHEHHE MPOCThIX BEHIECTB U HUX COCIMHEHHM.
XKécTtkocTh BOBI U CIOCOOBI €€ yCTpaHEHMUS.

AntoMuHUI: ToNyuyeHue, (GU3NYECKUe U XUMHUYECKHE CBOWMCTBA, NMPUMEHEHHE
IPOCTOr0 BEIIECTBA U €ro coeauHeHuil. AmoTepHble CBOHCTBAa OKCHAA W
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMILJIEKCHI ATTFOMUHUS.

OOmiass  xapakTepucTUKa MeTauioB  moOouHbix  noarpynn  (b-rpymm)
[Teprnoan4eckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.



du3znyecKkue U XMMHYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCuabl u
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loilyueHre u mpuMeHeHne XpoMma.

@u3nueckue W XHUMHUYECKHE CBOMCTBA MapraHia M €ro COCIHHEHUM.
Baxneiime  coemunenus  Mapranua(ll), wmapranna(lV), wmapranna(VI) wu
mapranua(VIl). Ilepmanranat kamus, €ero OKUCIUTEIbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHE CBOWCTBA JKeJe3a U ero coeAuHeHuil. OKCUIbI,
ruapokcuasl u conu xenesa(ll) u xenesa(lll). [Tonyuenne m npuMeHeHHe xene3a u
€ro CIUIaBOB.

duznueckrue U XMMUYECKHUE CBOMCTBA Meau U e€ coeauHeHuil. [lomydeHne u
MIPUMEHEHUE MEIU U €€ COeAMHEHUM.

[uuk: mnomydyeHue, (U3MYECKUE W XUMUYECKHE CBOWMCTBA. AMdOTepHbIe
CBOWCTBA OKCHJA M THJIPOKCHJA LIUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [IpumeHeHune
[MHKA U €r0 COCTMHECHUI.

OKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHMsI BEIIECTB M UX MPEBPAILCHUI:
M3yueHHE O00pa3lioB HEMETAJJIOB, ropeHue cepnl, ¢docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEHHE KOJUIeKIMH «MeTamibl W CIUIaBbl», B3aMMOJICHCTBHE
HIEJIOYHBIX U HIEJOYHO3EMENIbHBIX METAJUIOB C BOJOM (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M JKelie3a C PacTBOpPAMH KHUCJIOT U
1IeJI0Y€eil, KAUeCTBEHHbIE PEAKIIMM HAa HEOPTaHMUYECKHE aHWOHBI, KATUOH BOJOPOJA U
KaTHOHbl METAJJIOB, B3aUMOJICUCTBHE THAPOKCHUJIOB QIIOMHUHUS M LHUHKA C
pacTBOpaMH KHUCJOT M IIEJIOYEH, pEelICHHE SKCIEPUMEHTAJIbHBIX 3aJlad M0 TeMaM
«lanorens», «Cepa u e€ coeguHeHUs», «A30T U (ochop U MX COCAUHECHHS,
«MerTasibl TIaBHBIX TOATPYI», «MeTauibl TOOOYHBIX MOATPYIII.

XuMHUS U KU3Hb.

Ponbs xuMuu B o0ecriedeHuu yCTOMYMBOrO pa3BUTHs yenoBedecTBa. [lonstue o
Hay4YHbIX METOJaX MO3HAHUS M METOJI0JIOTMM HAy4YHOro HccienoBaHus. HayuHbie
MPUHITUIIBI OPTAHU3AIUU XUMHYECKOTO TPOM3BOACTBA. [IpOMBINIIEHHBIE CIIOCOOBI
NOJIYYCHHS] BaXKHEMILIMX BellecTB (HAa MpUMeEpe MPOM3BOJCTBA aMMHUaKa, CEPHOMU
KHUCIIOTHI, MeTaHoJa). [IpoMbIluieHHbIe cIOCOOBI MOJIYYEHUS] METAJUIOB U CILIABOB.
XUMHYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpepl U €ro nocieacrsus. Poib xumun B
o0ecTieYeHUN YHEPIeTHICCKON 0€30IMacHOCTH.

Xumuss U 310poBbe uenoBeka. JlekapcrtBenHble cpeacrtBa.  [IpaBuiia
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.

XYMHSI TIUIIM: OCHOBHBIE KOMIIOHEHTHI, MHUIEBbIe N00aBKU. Poib xumuu B
o0ecreyeHny NuIIeBoil 0€30MMacCHOCTH.

Kocmernueckne u mapdromepHbie cpeactBa. beitoBas xumus. [IpaBuna
0€30IMacHOT0 HCTIOIb30BAHMSI IPENapaToB OBITOBOM XMMHUHU B TIOBCETHEBHOM KU3HU.



XUMHUSIT B CTPOMUTENBCTBE: Ba)KHEWIIWE CTPOUTEIbHBIE Marepuaibl (LIEMEHT,
OCTOH).

XHUMHUS B CEINBCKOM X03siicTBe. OpraHn4ecKue U MUHEpaIbHbIE YA0OPEHUS.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MaTepHasbl, KPacKH, CTEKIIO, KepamHKa.
Marepuains! 11 31€KTpOHUKU. HaHOoTeXHOIOT M.

Pacuérnbie 3anaum.

Pacuérel: Maccel BemiecTBa Wi 0ObEMA ra3oB IO H3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIN 00BEMY OJJHOTO U3 YUaCTBYIOIIMX B PEAKIUH BEIIECTB, MACChI
(00BEMa, KOoIMYeCTBa BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIM OJJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIUH, €CIIU OJJHO U3
BENIECTB JIaHO B BHUJIE€ PAcCTBOpa C OMNPEACIEHHOW MACCOBOW JOJEH PACTBOPEHHOTO
BEILIECTBA, MACCOBOM J0JM M MOJISIPHOM KOHIIEHTPAllMU BEILECTBA B PAaCTBOPE, 0JIU
BBIXOJIa IIPOAYKTA PEAKLUU OT TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€d MPU U3yYEHUH OOIIE 1 HEOPTaHUYECKOU
xumuu B 11 kacce ocyniecTBiIsIETCS YEpe3 UCIOJIb30BaHNE KaK OOIINUX €CTECTBEHHO-
HAayYHbIX T[OHATHWA, TaK W TOHATHI, MPUHATBIX B OTAEJBHBIX MpeaMETax
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1iue ecTecTBEHHO-HAayUHblE MOHATHUSA: SIBJICHHME, HAay4HbIN (hakT, rumoresa,
TEOpHUsl, 3aKOH, aHaJIU3, CHHTE3, KiaccU(uUKalus, NepUOIUYHOCTh, HAONIOJCHUE,
U3MEPEHHE, IKCIIEPUMEHT, MO/IeJIb, MOJICIINPOBAHUE.

®uznka: Marepus, MUKPOMHUP, MaKpOMHp, aTOM, JEKTPOH, IIPOTOH, HEUTPOH,
MOH, M30TONBI, PAJMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIE€TUUYECKUI YPOBEHB, BEIIECTBO,
TeNo, O00BEM, arperaTHOE COCTOSIHHME BEIECTBA, WJCaNbHbIN ra3, (Qusnueckue
BEJIMYMHBI, €AMHUIBI U3MEPEHMSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kinerka, opranu3M, 3Kocuctema, onochepa, MeTadoNIU3M, MAKPO- U
MUKPODJIEMEHTBI, O€JKH, KHUPbI, YIJEBOAbI, HYKJIEHHOBBIE KHCIOTBHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, MOJE3HbIE HCKOMAEeMble, TOIUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIIIEHHOCTb, METAJUTYpPIHsi, CTPOUTEIbHbIC
MaTepuaibl, CEJIbCKOXO3IMCTBEHHOE NPOU3BOJACTBO, MHIIEBAs MPOMBIILIEHHOCTD,
(apmarieBTUYECKasl MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETUYECKUX MPENapaToB,
IPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpPHUAJIOB, 3JIEKTPOHHAs MPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTUH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
XUMHUH HA YTUIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM IIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeameTa «XUMHUS» Ha YPOBHE CpPEIHETO
oOmero o0Opa3oBaHMsI  BBIAEIEHBI  CIEAYIOIIME  COCTABIAIONIME: OCO3HAHHE
0OyYalomMUMHUCA POCCUUCKOM  TIpakAaHCKOW  HJCHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTA M CaMOOIPEIECICHUIO; HAJUYUe MOTUBALUU K
OOyuY€HHUIO0; TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMUXCS PYKOBOJCTBOBATHCS
NPUHATBIMM B OOIIECTBE TNpaBWIaMM M HOPMaMu TOBEACHUS; HaJIU4YUE
MIPaBOCO3HAHUS, SKOJOTHUYECKOW KYJIbTYPhI; CIIOCOOHOCTh CTAaBUTh LEIU U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE  pe3yabTaTbl OCBOCHUA HpeaMera «XHUMHUSA»  OTpaXkaroT
c(OPMUPOBAHHOCTh OIBITA IIO3HABATEIbHOW UM NPAKTHUUECKOM JAESITEIbHOCTU
oOy4Jaronuxcs B IpOLEeCcce peain3alui 00pa3oBaTENbHOU JeATEIbHOCTH.

JIMYHOCTHBIE  PE3YyNBTAaTBl  OCBOECHMS IpeaMera «XHMHUS»  OTpaxkaroT
c(OPMUPOBAHHOCTh OIBITA IIO3HABATEIbHOW U NPAKTHUUECKOM JAESITENbHOCTU
oOyyaroluxcst B IpoLecce pealn3alud o0pa3oBaTeNbHOM AESTENbHOCTH, B TOM
YUCJIe B YACTU:

1) rpa:KaaHCKOro BOCIIMTAHMA

OCO3HaHUsl 00YyYarOUMMUCA CBOMX KOHCTHUTYLUMOHHBIX MpaB U OOS3aHHOCTEM,
YB@KECHMS K 3aKOHY U IIPaBOIIOPSAKY;

IPEACTABICHUs O COLMAJIBHBIX HOpPMax M IIPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHUBE;

TFOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEILHOCTH MPU CO3JAHUU yUeOHBIX
IPOEKTOB, PELICHUU y4e€OHBIX U MO3HABATEIbHBIX 3a/1a4, BBHINOJHEHUHA XMUMHUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHMMATh M MPUHMMATh MOTHBBI, HAMEPEHHUs, JIOTUKY U
apryMeHTBI IPYTUX MPU aHAIU3€ PA3IUYHbIX BUAOB YUEOHOU AESTEINbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LICHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEAUIO
OTCUYECTBECHHON XUMUM;

YBaXEHHMsI K TMpOIlecCy TBOPYECTBA B OOJACTH TEOPUHM U TMPAKTUYECKOTO
OPUWIOKEHUSI XHMHUHU, OCO3HaHUA TOIrO, 4YTO JAHHBIE HAyKH €CTh pe3yJbTar
JUIMTEJIbHBIX ~ HAOMIOAEHUM,  KPOMOTJIMBBIX  DKCIEPUMEHTAIbHBIX  MOUCKOB,
IIOCTOSIHHOT'O TPy/Aa YYEHBIX U IPAKTUKOB;



MHTEpECa U MO3HABATENIbHBIX MOTUBOB B MOJIYYEHUU M MOCJIEAYIOIIEM aHAIU3E
uH(GOPMAIIUU O IEPEIOBBIX TOCTIKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHWBATh CUTYyalluH, CBSI3aHHBIC C XMMHUUYECKUMU SIBIICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IOBEJIEHHE W TOCTYIKH CBOMX TOBApHINEH C
MO3UIIMNA HPABCTBEHHBIX M IMPABOBbIX HOPM U C Y4ETOM OCO3HAHHUS TOCIEICTBUN
IOCTYIIKOB;

4) popMupoBaHusl KYJIbTYPbI 310POBbSI:

MOHMMAaHUSl LIEHHOCTEH 310poBOro W  0Oe30macHOTO o0pa3a  JKHM3HU,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOnrofieHuss TpaBuil 0€30MacHOro OOpallleHHs C BeEIIeCTBaMU B  OBITY,
ITIOBCETHEBHOM KU3HH, B TPYJIOBOM AEATEIBHOCTH;

MMOHUMAHUS [EHHOCTH TMPaBWJI HHJIMBHAYaJIbHOTO U  KOJUIEKTUBHOIO
0€301acHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIFOJIEH;

OCO3HaHUsl TOCTEACTBUA W HENPUSATHS BPEIHBIX NPUBbIUEK (YNOTpeOseHus
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) TPYA0BOIr0 BOCIIUTAHUS:

KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
JesITeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUAAX AEATEIbHOCTH;

YCTAHOBKHM Ha aKTHMBHOE y4aCTHE B PELICHUM MPAKTHUYECKHUX 3a7a4 COLMAIbHON
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYEHHMIO MPOQPECCU pazIuyHOro poja, B TOM
YKCJIE HA OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBa)XEHHUSI K TPYLy, JIOASAM Tpyia U pe3yibTaTaM TPYAOBOH AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOpY  MHJMBHUAYAJIbHOM  TpaeKTOpUU
oOpazoBaHusi, Oyayien npodeccuu u peaausanuu COOCTBEHHBIX )KU3HEHHBIX IJIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIecTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

AKOJIOTUYECKU 1EJIECOO0pa3HOr0 OTHOUIEHUS K TMPUPOJIE KAK HCTOYHUKY
CYILIECTBOBAHMS KM3HU Ha 3eMIIE;

MOHMMAHUS TJIO0AJLHOTO XapakTepa JKOJIOTHYECKUX MpoOsieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HaHUsI HEOOXOAMMOCTH MCTIONb30BAHUS JOCTHKEHUN XUMHUH ISl PEIICHUS
BOIIPOCOB PAIIMOHAILHOTO MTPUPOOTOIH30BaAHNUS;



AKTUBHOI'O HENPUATHUS IEUCTBUN, IPUHOCAIIUX BPE OKPYKAIOLEH TPUPOIHON
cpele, yMEHHUS MPOTHO3MPOBATH HEOJIArONPHUATHBIE JKOJOTUYECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUM U IIPENOTBPAIIATh UX;

HAJIM4YMs Pa3BUTOrO 3KOJOTMYECKOIO MBIIUICHUS, DKOJIOTHYECKON KYJIBTYPHI,
OIBITA JESTEIBHOCTH 3KOJIOTMYECKOW HAIIPaBIEHHOCTH, YMEHUS PyKOBOJCTBOBATHCS
MMHU B TIO3HABATEIHHOW, KOMMYHHKATUBHON W COIIMAIIBHOW MPaKTHUKE, CTIOCOOHOCTH
¥ YMEHHUS aKTUBHO MPOTHUBOCTOSTH HJIC0JIOTUN XeMopoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
U O0IIECTBEHHOM NMPaKTUKY;

MMOHUMaHUs cHneuu(UKd XMMHUM KAk HayKd, OCO3HaHuUs €€ poid B
(GOpMHpPOBAaHMK PALMOHAIBLHOTO HAYYHOTO MBILUICHHS, CO3JIaHUU LEJIOCTHOTO
IOpPEICTaBICHUA 00 OKpYXaloIleM MHUpPE KaK O €IMHCTBE NMPHUPOAbI U UE€JIOBEKa, B
NO3HAHUM TPUPOIHBIX 3aKOHOMEPHOCTEH U pEHIeHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JIJIi COBPEMEHHOW ITUBUIIN3ALINHN:
B €€ T'YMaHUCTUYECKON HANpPABJICHHOCTH W BaXKHOW POJIM B CO3JAaHUU HOBOW Oa3bl
MaTepuaIbHON KYJIbTYphl, B PEIICHNUHU II100aIbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM M  JKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECIIEYEHUN YCIOBUW YCIEIIHOTO TPpyJa U
AKOJIOTUYECKH KOM(POPTHOM KMU3HU KaXA0r0 YieHa OOIIEeCTBa;

€CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTH: IIOHMMaHUsA  CYLIHOCTH  METOJOB
NO3HAHMSI, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
HoJlyyaeMble 3HaHMS JUIsl aHalu3a U OOBSICHEHUS SIBJICHUH OKPYXAlOUIero MUpa U
MPOUCXOASIINX B HEM M3MEHEHUH, YMEHUs JiejlaTh OOOCHOBAHHBIE 3aKJIIOYEHHUS HA
OCHOBE Hay4HbIX (PAKTOB M MMEIOUIMXCS JAHHBIX C IEJIbI0 MOJYyYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~ HMCMOJb30BaTh XHUMHUYECKUE 3HAHUS Jis
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaLUX;

MHTEpeca K MO3HAHUIO, UCCIIEN0BATEIBCKON IESITENBHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HEOpepbIBHOMY  OOpa3OBaHHUIO U
caMO0Opa30BaHUIO0, K AaKTUBHOMY IIOJIy4eHHIO HOBBIX 3HAHMM 1O XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM Tpyla B paszNuyHbIX cdepax npodeccuoHanbHOU
NEATEIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE pe3yIbTaThl OCBOSHUS MPOTPaMMBbI 10 XMMHUU Ha YPOBHE
CpemHero o0mero o0pa3oBaHus BKIIOYAIOT:



3HAYUMBbIE TUTS dbopMupoBanus MHUPOBO33PEHHUS oOyJaronuxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIpeIMETHBIC) OOIICHAYYHbIEC TOHSATHS, OTpa)Xarolue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHpa H CHEHU(PHUKY METOAOB TO3HAHUA,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPIUs, SIBICHUE,
IPOLECC, CUCTEMA, HAy4yHBIM (DaKkT, IPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeIOBaHUE, HAOIOACHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYyTHE);

YHHUBEpCaabHble yueOHbIE IeHCTBHs (IMO3HABATEIbHBIC, KOMMYHUKATHUBHEIC,
peryJATUBHBIE), obecreunBaronie GopMuUpoBaHUE (PYHKIIMOHAIBHON T'PaMOTHOCTH
U COLMAIbHON KOMIETEHLUN O0yYarOIXCs;

CIOCOOHOCTh OOYYaOIIMXCS MCIOJIb30BATh OCBOEHHBIE MEKIUCIUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpCalbHble  y4eOHbIE  JCHCTBUS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

MertanpeameTHble  pe3yiabTaTbl  OTPa)XKarOT OBJIAJICHHE YHUBEPCAIbHBIMU
y4eOHBIMU NTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSMU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA

1) 6a30Bble JIOrHYeCKHE TeHCTBHA:

CaMOCTOSITEJILHO dhopMyIHpoBaTh u aKTyaJM3UpPOBaTh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTNpENeNITh 1EMu JeATCIIbHOCTH, 3ajJaBasi IapaMeTpbl U KPUTEPUU HUX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHMHM 3HAHWM TPUEMBI JIOTUYECKOTO MBIIIJICHHUS:
BBIJICJIATh XapaKTEpHbIC NPU3HAKU TOHATHM W YCTAaHABIMBATh WX B3aMMOCBS3b,
HCTIOJIb30BaTh COOTBETCTBYIOIIME TOHSATHSA JJisI OOBSICHEHUS OTHAEJbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHMS U KPUTEPHUH JIUIS KJIACCU(PUKAIIMU BEIIECTB U XUMUUCCKUX
pEeaKUunii;

yCTaHABJIMBAaTh  MPUYMHHO-CJICACTBEHHBIE CBS3M  MEXIYy  HM3y4aeMbIMU
SIBJICHUSIMH;

CTPOUThH JIOTHYECKHE pacCyXJeHus (MHAYKTUBHbIC, JCAYKTHUBHBIC, IO
AQHAJIOTMH), BBIABISITh 3aKOHOMEPHOCTH M TIPOTHUBOpPEUHUS B pPaccMaTpUBAEMbBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSITh B MPOLIECCE TMO3HAHMS HCIOJIb3YeMble B XUMHUHM CUMBOJHUYECKHUE
(3HaKOBBIE) MOJIENIH, MPEeOOPa30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUI
3HAK (CMMBOJ) 2JIEMEHTA, XUMU4ecKast (opMysia, ypaBHECHHE XUMHUYECKOW PEaKITUU —
MpU PEIICHHH Y4YEOHBIX ITO3HABATEIBHBIX M TMPAKTUYECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHBIE MOJICNIbHBIC MPEJCTABICHUS JJISI BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.



2) 0a30BbIE HCCJIEI0BATEILCKHE I€ICTBUSA:

BJIAZIETh OCHOBAaMHM METOJOB HAYYHOTO ITO3HAHMSI BELIECTB U XHUMHYECKHX
peaKkuui;

(opMyIMpPOBATH LIETU U 3a]1a4K UCCIIEOBAHUS, UCIIOJIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIBHO C(POPMYJIMPOBAHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS
M OCHOBBI g (OPMHUPOBAHUS THUIOTE3bl 1O TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUIA;

BJA/J€Th HaBbIKAMHM CaMOCTOSITENBHOIO IUIAHUPOBAHUA U IMPOBEACHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONaTh 3a XOJO0M
npouecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyJIUpOBATH
0000I1IeHNs] U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTAaTOB HCCIIEIOBAHUA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh  ONBIT  YYEHMUYECKOM  HMCCIEOBATEIbCKOM M MPOEKTHOU
JESITeIbHOCTH, IPOSIBISTH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY HOUCKY
METO/IOB pELIEeHUsl MPAaKTUYECKHX 3a/Jad, IPUMEHEHUIO pa3JMYHbIX METO/I0B
MO3HAHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATbCS B  Pa3IMYHBIX HUCTOYHMKaX uHPopManuu (Hay4yHO-
HOMYJIIpHAs JIUTEepaTypa XUMHUYECKOTO COAEepkaHUs, CIIPaBOUHbIE OCOOUs, PECYPChI
WNurepHera), aHanu3upoBaTh HWHGOOpPMALUIO  pPa3IMYHBIX BUIOB H  (OpM
MPEACTABICHUS, KPUTHUECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTD;

(GopMyIupOBaTh 3ampochl U NPUMEHATH pa3jIMYHble METOAbI NMpPHU TOUCKE U
otoope wuHbOpPMAIUM, HEOOXOAUMOM JJIS  BBINIOJTHEHUS  y4eOHBIX  3a1ad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HKCHOJIb30BaHUA HWH(DOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BRIOMPATh ONTUMAIBHYIO (JOpMY MpeICTaBlIeHUsS HHPOpMaIIUn
(cxeMbl, rpaduKH, JUarpaMmbl, TaOJUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAUECTBE CPEJICTBA MPHU pabOTe C XUMUUYECKOU
uH(popMalMel: NPUMEHITh MEXIpeAMEeTHbIe ((U3MUYEeCKue W MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

KCIIOJB30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISITHOCTH.
KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUATIOTa W/UIT!
JMCKYCCHUH, BBICKA3bIBATh UJIeH, (HOPMYITUPOBATH CBOM MPEIIOKEHUS OTHOCUTEITHLHO
BBITIOJTHEHHUSI TIPEJIOKEHHOM 3a71a4H;



BBICTYNaTh C TMPE3CHTAMEH pe3ylbTaTOB TO3HABATEIHLHOW EATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEILHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPH BHITIOJIHCHUU
XUMUYECKOTO JKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO MCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peau3aliui yueOHOTro MPoeKTa, U (hOpMyIHpPOBATH BHIBOIBI 110
pe3ynbTaTaM MPOBENEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAHHS IMO3UIUN B XOJE
00CyX)eHUsI 1 OOMEHA MHEHUSIMHU.

PeryisiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS:

CaMOCTOATEJIBHO IUIAHUPOBaTh M OCYLIECTBIATH CBOK IIO3HABATEIBHYIO
NEATENbHOCTh, OIpeaeisass €€ Uenu M 3aJadd, KOHTPOJIMPOBATbH M IO MEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aJITOPUTM  JCHCTBUUA  TIpH
BBIIIOJIHEHUH YYEOHBIX M HCCIENOBAaTEIbCKUX 3a/lady, BbIOMpaTh Hauboiee
3¢ (pexTUBHBIA €cNOCOO WX pemeHuss ¢ Y4YETOM TMOJYyYEHHUS HOBBIX 3HAHUWA O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYHCCTBIIATE CAMOKOHTPOJIb HACATCIIBHOCTH Ha OCHOBC CaMOadHaAInM3a H
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3yJbTaThl OCBOCHHSI MPOTPAMMbl MO XUMHUHU Ha YIIIYyOJIEHHOM
YpOBHE Ha YPOBHE CpeaHEro olmiero o0pa3oBaHUs BKIIOYAIOT CHEIU(PUISCKUE IS
y4eOHOTO TpenMera «XUMUs» Hay4dHbI€ 3HAHHS, YMEHHUS U CHOCOOBI JACHCTBUHN IO
OCBOCHHUIO, MHTEPIIPETAllUU U TMPeoOpa30BaHUIO 3HAHUM, BUIBI ACATEIBHOCTU IO
MOJYYCHUI0O HOBOTO 3HAHWUS U MPUMEHEHUIO 3HAHUM B Pa3IUYHBIX YUEOHBIX
CUTYyaIlMsX, a TAaKXKE€ B PEAJbHBIX >KU3HEHHBIX CUTYAIlUSX, CBSI3AHHBIX C XuMueil. B
MporpaMMe MO XUMHH IPEAMETHBIE PE3yJIbTaThl MPEICTABICHBI MO TOJaM U3YUYEHUS.

10 KJIACC

[TpenMeTHBIC pe3ybTaThl OCBOCHUS Kypca «OpraHudeckast XUMHS OTPaXKaroT:

c(hOPMHPOBAHHOCTh TMPEACTABICHUI: O MECTe M 3HAYCHUU OpPraHUYCCKOU
XUMHH B CHCTEME ECTCCTBCHHBIX HAyK M €€ POju B OOCCICUYCHHH YCTOHYHBOIO
pa3BHUTHs 4YEJOBEUSCTBA B PEIICHUH MPOOJEM 3KOJOTHYECKOM, dHEPreTHUYCCKOW |
MUIIEeBONH OC30MaCHOCTH, B Pa3BUTHM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpPHAJIOB,
HOBBIX UCTOYHUKOB YHEPTUH, B 00CCIICUCHUH PAIMOHATILHOTO MPUPOIOII0Ib30BAHHS,
B (OpPMHUPOBAaHHHM MHUPOBO33pEHUS M OOIICH KyJIbTypbl UYeEJIOBEKa, a TaKke
HKOJIOTMYECKHA 000CHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM CpeJie;

BJaJICHHE  CHCTEeMOHM  XHMHYCCKHX  3HAHHMHM,  KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAONIUE MMOHATHS — XUMHWYECKUN 3JIEMEHT, aTOM, SIPO U DJICKTPOHHAs
obOoylouka aroma, S-, P-, d-aToMHBIE OpOWTaIM, OCHOBHOE W BO30YXIEHHOE



COCTOSIHMSL ~aTOMa, TUOpUAM3alUs AaTOMHBIX OpOMTalel, HOH, MOJEKYJa,
BAJIECHTHOCTb, AJIEKTPOOTPHUILIATEIBHOCTh, CTEIEHb OKHUCIICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsi Macca, MOJISIPHBIN 0O0BEM, YIIIEpOIHBIA CKeNeT, (PyHKIHOHAIbHAS
rpynmna, paaukan, CTPYKTypHble (GopMmyiibl  (pa3BEPHYTHIE, COKpAIlEHHEIE,
CKEJIETHBIE), HW30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAs (reoMeTpuyecKas,
ONTHYECKAs), U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJIOPObI, KHCIOPOI-
U a30TCOJAEPIKALIME OPraHUYECKUE COEIMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHMUSI; TEOPUH, 3aKOHBI (TIEPHUOIUYECKUNA 3aKOH
J. . MenneneeBa, Teopus CTPOCHHUS opraHmdeckux BemectB A. M. bytieposa,
3aKOH COXPaHEHMUS MAcChl BELIECTB, 3aKOH COXPAHEHMS U NIPEBPALLECHUS SHEPTUU NIPU
XUMUYECKUX  PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK  XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XMMHMYECKHUX SIBJICHHWI; IPENCTABICHHUS O MEXaHMW3MaX XUMHYECKHX
peakumii, TepMOAMHAMUYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTSAX MX MPOTEKAHMS,
O B3aMMHOM BIIMSIHUM aTOMOB M TPYII aTOMOB B MOJEKYJaX (MHIYKTUBHBIA H
Me3oMepHbIl 3ddexTrl, opueHtantsl | u Il pona); dakxronornueckue cBeaeHHs o
CBOMCTBax, COCTaBe, MOJYy4YEHHUH U O€30MaCHOM HCIIOJIb30BAaHUU BaXKHEHIINX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOHN AEATEIbHOCTH 4YeNOBEKa, OOIIMX
HAy4YHBIX IPUHLHWIIAX XHMHYECKOIO MPOM3BOJCTBA (HAa NIpPUMEpPE IPOU3BOICTBA
MeTaHoJ1a, iepepadboTku HePTH);

c()OPMUPOBAHHOCTh YMEHUM: BBISBJIATh XapaKTEpHbIC MPU3HAKUA TOHATHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHWE IOHATHS IPH
ONMCAaHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCAUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY [JISl COCTABJIEHHSI MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (POPMYNI OPraHUYECKHX
BELIECTB;

COCTABJISITh YPAaBHEHUS XUMHUYECKUX PEAKUHUA M PACKPBIBATH MX CYLIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii MOCPEJICTBOM COCTAaBJICHHUS
AJIEKTPOHHOIO OajaHca »d3TUX peaklMil, peakuuid HMOHHOro OOMeHa MyTEéM
COCTABJICHHSI X MOJIHBIX M COKPALIEHHBIX HOHHBIX YPABHEHHUI;

M3rOTaBIMBATh MOJEIN MOJIEKYJl OPraHUYECKUX BELIECTB JUISl MILUTFOCTPALIMH UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHUM: YCTAHABIMBATh MNPUHAMICKHOCTh H3YYEHHBIX
OpPraHMYECKUX BEIIECTB MO HX COCTABY U CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpylnme COEIWHEHWH, JaBaTb MM Ha3BaHUS IO CHCTEMaTHYECKOU
nomenkinatype (IUPAC) u mpuBOAWTH TpUBHAIBHBIC HA3BAaHUSA [JISI OTACIBHBIX
MIPEACTABUTENEH OpPraHUYECKUX BEIIECTB (3TWIEH, ALETWIEH, TOJYOJ, TJIULEPHH,
ATUWICHTJUKONb, (eHosd, GopManbaeruy, aueTaablerujl, aieToH, MypaBbUHAs



KHCJIOTa, YKCYCHasi KHCIJIOTa, CT€apUHOBAs, OJEWHOBAs, MAJIbMUTHHOBAs KHUCIOTHI,
[JIMIUH, aJaHWH, MajibTo3a, (PYyKTO3a, aHWIMH, NWBUHUJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U IpyTHE);

c(OPMHUPOBAHHOCTh yYMEHHUSI ONPENEIATh BHUJ XUMHUYECKOHM CBA3M B
OpraHUYeCKUX COCAMHEHUSX (KOBAJIGHTHAs W WOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPO/JIHASI CBSI3b);

c(hOPMHUPOBAHHOCTh YMEHUSI TPHUMEHSATh TOJOXKCHUS TEOPUU CTPOCHUS
opranuveckux BemiecTB A. M. bytiepoBa st 0ObsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUSI;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (HU3UUECKUE
M XUMHYECKHME CBOMCTBA TUINHYHBIX MPEACTABUTENICH pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJKAHOB, LIUKJIOAIKAHOB, aJKEHOB, AJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKUX YTIEBOJOPOJOB, CIHMPTOB, aJlbJECTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TMPOCTBIX M CIOXKHBIX 3(GUPOB, >XKUPOB, HUTPOCOCIAWHEHUA U aMHHOB,
AMUHOKHUCIIOT, OEJIKOB, yIiIeBOA0B (MOHO-, M- U MOJIMCAXaPHJIOB), UIUTFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJYy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHYECKUX
pEeaKIMii C UCMOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS TIOJATBEPXkAATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUN OT
KPAaTHOCTH M THIIA KOBAJICHTHOU CBS3U (G- U T-CBSI3M), B3AMMHOTO BJIMSHUS aTOMOB U
TPyl aTOMOB B MOJIEKYJax;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHUKU YTIIEBOJOPOHOTO
ChIpbs (HE(DTh, TPUPOAHBIN Ta3, YTOJIb), CIIOCOOBI €r0 MEPepadOTKU M MPAKTHUECKOE
IpUMEHEHHUE MPOAYKTOB MepepaboTKH;

c(hOpPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUW O €CTECTBEHHO-HAayYHBIX
METO/JaX MO3HaHUS — HAOJIOJEHUHU, U3MEPEHUHU, MOIECIMPOBAHUHU, SKCIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) 1 YMEHUSI IPUMEHSITh 3TH 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHATh OCHOBHBIE OTIEPAIMHM MBICTUTEIHHON
NEATeIbHOCTY — aHaJM3 W CHHTE3, CpaBHEHHE, 0000IleHHE, CUCTEMAaTHU3alluIo,
BBISIBJICHUE TPUYMHHO-CJICJICTBEHHBIX CBSI3€H — JJI1 M3YYEHHsS] CBOWMCTB BEIECTB U
XUMHUYECKUX PEaKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISIBISATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU WM TIPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MNPEAMETOB sl
0ojiee OCO3HAHHOTO TIOHMMAaHHUsSl CYIIHOCTH MAaTE€pUaIbHOrO €AMHCTBA MHUDA,
UCIOJIb30BaTh CHCTEMHbIE 3HAHMS IO OPraHUYECKOM XUMUHU 1Jii OOBACHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI TI0O XUMUUYECKUM (HOpMysIam
U ypaBHEHUSM XUMHUYECKUX PEAKIUUA C HCIONh30BAaHWEM (PH3NYECKUX BEITUYHH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C



KOJTMYECTBEHHOW CTOPOHBI: PACU€Thl TO HAXOXKICHUI0O XUMHUYECKOW (HOPMYIIBI
BEIIIECTBA IO H3BECTHBIM MACCOBBIM JIOJSIM XHMHYECKHUX 3JIEMEHTOB, MPOIYyKTaM
CropaHusi, INIOTHOCTU Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH C
MO3UIUN IKOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NEATEeIbHOCTH YEJIOBEKa, CBA3AHHOW C TMepepadOTKOM BEIECTB, HCIOJIb30BATh
MOJYYCHHbIC 3HAHUS NJI1 NMPUHSATUS TPAMOTHBIX PEIICHHM MpoOJieM B CUTYyallusX,
CBSI3aHHBIX C XUMUEH;

c(hOPMHUPOBAHHOCTh YMEHHUM: CaMOCTOSATEIBHO IUIAHUPOBATH M IIPOBOJIUTH
XUMUYECKUN OKCIEPUMEHT (TMOJydyeHHEe ¢ M3Y4YeHHE CBONCTB OPraHMYECKHX
BEIIIECTB, KAuECTBEHHBIE PEAKIMU VYIJIEBOJOPOJOB PA3IMUHBIX KJIACCOB U
KHUCJIOPOACOICPKAIUX OPraHUYECKUX BEILECTB, PEIICHUE HKCIEPUMEHTAIBHBIX
3a/lad [0 PAcloO3HaBAaHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJCHHEM TMIPaBUII
O0e3omacHoro oOpamieHusi ¢ BellecTBaMu U JTAOOpaTOPHBIM  000PYIIOBAaHUEM,
dbopmynIupoBaTh 1€Nb HMCCICAOBAaHUS, NPEACTaBIATH B pa3UyHON  Qopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

coOMI0/IaTh TMpaBUiia AKOJOTUYECKU I1€JIeCO00pPa3HOT0 TMOBEJEHUS B OBITY U
TPYIOBOW JAESATEIBHOCTH B LEJISIX COXPAHEHHS CBOETO 3J0POBbS, OKPYKAOIIEH
MIPUPOHON CPEeJIbl U TOCTHXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JICMCTBUS HA JKUBBIE OPTraHU3MBbI
OIPEICIEHHBIX OPraHNYECKHUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHAJIM3UPOBATh 11€JIECO00PAa3HOCTh TMPUMEHEHUS OPraHMYECKUX BEIIECTB B
MIPOMBIIIVICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIOJIb3a;

c(hOPMHUPOBAHHOCTh yYMEHUN: OCYIIECTBIISITh II€JICHANIPABICHHBIA  MOUCK
XUMUYECKON MH(GOPMAIIMA B Pa3IMUHBIX UCTOYHHMKAX (HaydyHas M y4yeOHO-Hay4dHas
JTUTEpaTypa, CpelcTBa MaccoBoii mH(opmanuu, UHTEpHET U Apyrue), KPUTHUECKH
aHAIM3WPOBATh XUMUYECKYIO0 MHGOpPMAIHIO, repepadbarbiBaTh €€ U HCIOIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHUS Kypca «OO011as 1 HeOpraHuIecKasi XUuMHUsH»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TPEACTABICHUA: O MaTEPUATBHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBICHUM MIPUPOJIBI, O MECTE U 3HAUCHUU XUMUU
B CHUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00€CIEeYEeHNN YCTOMYMBOTO Pa3BUTHS, B
pEIIeHNN TPOOJIEM SKOJIOTHYECKOM, SHEPTeTUUECKOW U THIEBON O€30MacHOCTH, B
Pa3BUTUH MEJULIMHBI, CO3JJaHUH HOBBIX MATEPHAJIOB, HOBBIX HCTOYHUKOB SHEPTUU, B
o0ecreYeHnd  palMOHANBHOTO  MPHUPOJONOIb30BaHUS, B  (OPMUPOBAHUU



MHUPOBO33pEHUsI M O0OIel KyJabTyphl 4YeNOBEKa, a TaKXKe SKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOJHOM Cpeae;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAHUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATUSA — XUMUYECKUAN AJIEMEHT, aTOM, PO aToMa, U30TOIIbI,
JNIEKTPOHHAs O000JIOYKa aroma, S-, P-, O-aromMHBIe OpOWTANM, OCHOBHOE W
BO30Y>KIEHHOE COCTOSIHMSI aroma, THOpUAM3aIs aTOMHBIX opOuTaneil, WOH,
MOJIEKYJIA,  BAJEHTHOCTb,  JJEKTPOOTPHULIATENBHOCTb,  CTEIIEHb  OKHMCIICHMS,
XUMHUYECKass CBsA3b (KOBaJEHTHAs, MWOHHAs, MeTa/lInyecKas, BOJOPOJHAs),
KpUCTAJUIAYECKAsT pelmeTKa, XHMHUYECKas peaklus, pacTBOP, JJIEKTPOJUTHI,
HEIEKTPOJMUTBI,  JJIEKTPOJIMTHYECKAass JIHCCOLMAlNsA, CTENEHb JMCCOLUALNH,
BOJIOPOJIHBIM  TMOKa3aTelib, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBOU 3(P(DEKT
XUMHUYECKON peaklMH, CKOPOCTh XUMHUYECKOW pPEaKIUU, XUMUYECKOE PABHOBECHE;
TEOPHUH U 3aKOHBI (TEOPHS IEKTPOIUTHUECKON TUCCOIMALINN, TEPUOANUECKUN 3aKOH
.. MenneneeBa, 3aKOH COXpPAaHEHUs MACChl BEIECTB, 3aKOH COXPAaHEHUA H
MIPEBPAICHHS] DHEPTUU MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3AaKOH JEWUCTBYIOIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJMYECKUH S3bIK
XUMUHU, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIME B OCHOBE MOHUMAHUS MPUYMHHOCTH
U CHCTEMHOCTHM XMMHUYECKHX SIBJICHHI; COBPEMEHHBIE IPENCTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, WOHHO-MOJIEKYJSIPHOM M HaJIMOJIEKYJSPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXAaHM3Max XUMUYECKHX pEaKUud, TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX HUX MPOTEKaHHUS, O XMMHYECKOM pPaBHOBECHH,
pacTBOopax M JUCIEPCHBIX cUcTeMaX; (HaKTOJIOIMUECKHE CBEICHHS O CBOWCTBax,
COCTaBe, IMOJIyYEHUU U 0€30IaCHOM HCIIOJIb30BAaHMM Ba)KHEWIINX HEOPraHUYECKHX
BEUIECTB B OBITY M NPAKTUUECKOM JAESITEIbHOCTH YeJIOBEKa, OOUIMX Hay4YHBIX
MPUHIUIIAX XUMAYECKOTO MPOU3BOCTBA;

c(OPMUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEPHbIC TPU3HAKU TOHSATUH,
YCTaHaBIMBAaTh UX B3aMMOCBA3b, HCIOJIb30BATH COOTBETCTBYIOIIME IOHATUS IPU
ONMCAaHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(OPMUPOBAHHOCTL YMEHUSI HCIOIb30BATh XUMUYECKYIO CHUMBOJIMKY JJIsi
coctaBieHuss  (GOpMyJd  BEWIECTB M  YPaBHEHMM  XMMHYECKHX  pEaKIHi,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHHs OTAEIbHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUS OMNpPENesATh BaJCHTHOCTh U CTENEHb OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX, BUJ XUMHYECKOW CBS3M (KOBAJICHTHAs,
WMOHHas, METaJJIM4yecKas, BOJOpPOJHAs), THUIl  KPUCTANIMYECKOW  PEIETKU
KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BUA
XUMHUYECKON CBSI3M M THUMA KPUCTAUTMYECKOW pEemETKH, OOMEHHBIA M JOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;



c(OpMHUPOBAHHOCTh YMEHHUH: KJIacCU(UIMPOBATH: HEOPTaHUYECKHE BEIIECTBA
[0 UX COCTaBY, XUMHUYECKHE PEAKIMU MO PA3IMYHBIM MMPU3HAKAM (YHCIIy U COCTABY
pearupyromux BEIIECTB, TEIUIOBOMY A((eKTy peakuuu, H3MEHEHHUIO CTeneHeu
OKHUCJICHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajau3aTopa U JpYrue);
CaMOCTOSITENIbHO BbIOMpATh OCHOBAHUS U KPUTEPUH IS KIaCCU(DPUKAIIMYM U3ydaeMbIX
BEILIECTB U XUMUYECKUX PEAKIUI;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI Mepuoandeckoro 3akona . U.
MenneneeBa U JIEMOHCTPUPOBATh €r0 CHUCTEMATU3HUPYIOILYIO, OOBSICHUTEIBHYIO U
IPOTHOCTHYECKYIO (DYHKIUY;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB
U MOHOB XMMHYECKHX JJIEMEHTOB IIEPBOrO—4YETBEPTOro nepuoaos llepmoanmueckon
cucrembl J[.MI. MenneneeBa, HUCHONb3ys MOHATUSA «IHEPTETUYECKUE YPOBHW,
«IHEPTeTHYECKHE MOIYyPOBHU», «S-, P-, O-aroMHBIEe OpOWUTANIN», «OCHOBHOEC H
BO30YXJAEHHOE SHEPIeTUYECKUE COCTOSHHUS aToMa»; OOBSICHATh 3aKOHOMEPHOCTU
M3MEHEHHSI CBOWMCTB XMMHYECKUX JJIEMEHTOB M MX COCIMHEHUH IO IEPUOJAM H
rpyrmnam [lepunogmueckont cucrems! [[. 1. MenneneeBa, BaJ€eHTHbIE BO3MOYKHOCTHU
aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHMSI X AJEKTPOHHBIX 000JIOUEK;

cOPMHUPOBAHHOCTh ~ YMEHHUI:  XapaKTepu3oBaTh  (OMHUCHIBaTH)  0OIIHE
XUMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, IOATBEPXKAATH CYIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXAY HEOPTaHUUECKMMH BELIECTBAMU C MIOMOIIBI YPaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMM;

cOPMUPOBAHHOCTh ~ YMEHHUS  pPAcCKpbIBaThb  CYIIHOCTb:  OKHUCIHUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAaKIMA IOCPEICTBOM COCTABJICHUSI 3JIEKTPOHHOro OanaHca
ATUX pEeaKlMi; peakiuil HMOHHOro oOMeHa MyTEM COCTaBJICHHUS HUX INOJHBIX HU
COKpAILEHHBIX VOHHBIX YPaBHEHHI; peakuuin TUAPOJIN3A, peakuin
KOMILIIEKCO0Opa3oBaHus (Ha MpUMepe T'MIPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUA);

cOPMUPOBAHHOCTh ~ YMEHHUS  OOBSCHATh 3aKOHOMEPHOCTH  IMPOTEKAHHUS
XUMUYECKUX PEAKUUH C YYETOM HUX DHEPreTUYECKHUX XapaKTEPUCTHK, XapakTep
U3MEHEHUSI CKOPOCTHM XHMMHUYECKOW PpEaKUMh B 3aBUCUMOCTH OT pPa3jIMYHBIX
(GakToOpoB, a TaKXe XapakTep CMEIICHHUS] XMMUYECKOIO PaBHOBECHS MOJ BIUSHUEM
BHEIIHUX Bo3AeicTBuil (mpunuun Jle [llarense);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMUYECKUE PEAKIINH, JIeKAIIe
B OCHOBE MPOMBIIIJICHHOTO MOJIYYEHHs] CEPHOM KHUCIOTHI, aMMHUaKa, O00II1e HayYHbIE
OPUHIMIBI ~ XUMHUYECKUX  TMPOMU3BOJACTB;  I€JECOO0OpPa3HOCTh  MPUMEHEHUs
HEOPraHWYECKUX BEIIECTB B IPOMBIIUIEHHOCTH M B OBITY € TOYKM 3pEHUs
COOTHOILIECHHSI PUCK-TI0JIb3A;

c(OpPMUPOBAHHOCTh BJAJEHUS CHUCTEMOW 3HAHMM O MeEToJax HayYHOIro
MO3HAHUS SIBJICHUW TPUPOJBI — HAOIIOACHHE, HW3MEpPEHHE, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peaibHbI M MBICIEHHBIN), UCIONb3yEMbIX B €CTECTBEHHBIX HayKax,



YMEHUS TPUMEHSTh 3TH 3HAHUSI MIPU SKCIIEPUMEHTATBHOM HCCIICIOBAHUN BEIIECTB U
TUTsI OOBSICHEHHSI XUMUYECKUX SIBJICHHUH, UMEIOIUX MECTO B MPUPOJIE, MPAKTHICSCKON
JESATETLHOCTH Y€JI0BEKA U B TIOBCEAHEBHOM JKU3HU;

c(hOPMHUPOBAHHOCTh YMEHHUS BBISIBIISATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUM C
MNOHATUSIMU W TPEACTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO MMOHUMAHUS MaTePUATIHLHOTO €IMHCTBA MHPA;

c(hOpPMHUPOBAHHOCTh YMEHHS TPOBOJUTH PACUETHI: C UCIIOIH30BAHUEM TTOHSATHI
«MaccoBasi J0Jisl BeIIecTBa B PAcCTBOPE» U «MOJIIpPHAs KOHICHTPAILMS; MaccChl
BEIIECTBa WIM 00bEMA raza MO H3BECTHOMY KOJUYECTBY BEILECTBA, Macce WIH
00BEMY OJIHOTO U3 YHACTBYIOIIMX B PEAKIIMH BEIIECTB; TEIIOBOr0 A PeKTa peakiuu;
3HAYEHHUS BOJOPOJHOTO IOKa3aTesls pacTBOPOB KHUCIOT M IIEJIOYEH C M3BECTHOU
CTENEHBIO JuccolManuu; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) IMPOJYKTa
pEeaKIMK, €CIM OJHO U3 UCXOJHBIX BEIIECTB JaHO B BUJIE PACTBOpA C OMpPEACIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA WIIA JTAHO B U30BITKE (MMEET MPUMECH);
JIO0JTA BBIXOJIa TIPOAYKTA PEaKIuu; 00bEMHBIX OTHOIICHHUHA Ta30B;

c(hOPMHPOBAHHOCTh YMEHHUN: CaMOCTOSATEIHHO IUIAHUPOBATH W IIPOBOIUTH
XUMUYCCKUN SKCTIEPUMEHT (TIPOBEICHNUE PEaKInii HOHHOTO 0OMEHA, TIOJITBEPKICHIE
KauyeCTBEHHOI'O COCTaBa HEOPTaHWYECKUX BEIECTB, OMPEJCICHUE CPEIbl PACTBOPOB
BEIIECTB C TOMOIIBI0 MHAUKATOPOB, M3YYCHUE BIUSHUS PA3IUYHBIX (AKTOPOB Ha
CKOPOCTh XHMHYECKOH PEaKIMW, PEIICHWE SKCICPUMEHTAIBHBIX 3a7ad 0 TeMaM
«Metamb» u «HemeTtamibl») ¢ coOI0/IeHHEM MpaBuil 0€30MaCHOIO OOpAICHUS C
BElIECTBaMU M JabopaToOpHbIM  00OpyIOBaHuWeM,  (OPMyIHpOBaThH  IIEJb
UCCJICIOBAHUS, TPEACTABIATh, B Pa3IUUHON (opMe pe3yibTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATh M OLIEHUBATH X JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM: COOJIIOAATh MpaBUia MOJIb30BaHUS XUMHYECKON
MoCcyIol U J1TabOpaTOpHBIM 00OpyJAOBaHWEM, OOpalleHUusi C BEIIECTBAMU B
COOTBETCTBHUM C WHCTPYKIMSMHU 110 BBIMOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, HSKOJIOTMUECKH IeJIeCOO0pPa3HOTO TIOBEACHHS B OBITY W TPYAOBOU
NEATEIPHOCTH B IIEISAX COXPAHEHHUS CBOETO 370POBBS, OKPYKAMOIICH TPHPOTHOU
Cpembl W JIOCTHXKEHUS €€ YCTOWYMBOTO pa3BUTHS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOTO JCHCTBUS Ha JKMBBIC OPTaHWU3MBI ONPEIACICHHBIX HEOPTaHHMYECKUX
BEIIECTB, MOHMMas cmblci nmokazarens [IJK;

c(OPMHUPOBAHHOCTh YMEHUMW: OCYIIECTBIATH IICJIICHANPABICHHBIN TOWCK
XUMUYCCKON MH(POPMAIMA B PA3IUYHBIX MCTOYHHMKAX (HAy4YHAs M y4eOHO-HaydHas
JuTEpaTypa, CpelcTBa MaccoBoi MH@opMauuu, UHTEpHET U Apyrue), KpUTHUECKH
aHAIM3UPOBATh XUMUYECKYI0 MHGOpPMAIHIO, epepadbareiBaTh €€ U MCIOJIb30BaTh B
COOTBETCTBHUH C IMOCTABJICHHOM yueOHOI 3a1aueil.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHnoBaHue pa3jaeioB U TeM IlpakTuyec  DJIEKTPOHHbIE (H(POBLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero KHe o0pa3oBaTe/bHbIE PeCypChl
padoThI
padoThI
Pa3nes 1. Teoperuueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH
IIpenmer oprannyeckoit xumuu. Teopus .
1.1 CTPOEHUS OPTaHNYECKUX COeTUHEHNN A 8 0.5 «Pocemiicias HIICKTPOHHAA KON
| P P ' | https://resh.edu.ru/subject/29/10/
M. bytieposa
Hroro no pazneny 8
Pa3nea 2. Yraesogopoasbl
[IpenenbHbIE YTIIEBOAOPOIBI — AJIKaHBI, «Poccuiickas 2JIeKTpOHHAs! IIKOIa»
2.1 5 .
[IUKJIOAJIKAHbI https://resh.edu.ru/subject/29/10/
HenpenenbHble yriieBOAOPOIbI: aJKEHBI, «Poccuiickas IeKTpoHHas! IIKOIa»
2.2 14 0.5 1 .
AJIKaUEHb], aJTKHHBI https://resh.edu.ru/subject/29/10/
53 A ( ) 3 «Poccuiickas aIeKTpOHHas! KO
. OMAaTHUYECKHUE YIIIEBOAOPOIbI (ApEHBI )
P YIICBOAOPORRL Lap https://resh.edu.ru/subject/29/10/
IIprpoaHbIE HCTOYHUKH YTIEBOIOPOAOB U «Pocculickas 2JIeKTpOHHAsI IIKOIa»
2.4 4 :
ux nepepadoTka https://resh.edu.ru/subject/29/10/
95 A TOrCHIDOHAEO & VITEBOZODOMO 4 1 «Poccuiickas 3JIeKTpOHHAs MIKOJIay
: TCHITPOM3BO/IHBIC YTIICB B .
P AHRE JIACROROpOA https://resh.edu.ru/subject/29/10/
Hroro no pasneny 35
Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHUust
3.1 Crnuptsl. Oenon 11 1 «Pocculickas 2IeKTpOHHAs! IIKOJIa»
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https://resh.edu.ru/subject/29/10/

KapOoHunbHbIE COETMHEHUS: aTbICTHIbI

«Poccuiickas 3JIeKTpOHHAs IIKOJIa»

3.2 . Kap06 . 21 .
11 KCTOM. RapOOHOBRIC KHCIOTE! https://resh.edu.ru/subject/29/10/
Crnoxuble 3¢upsl. Kupbl
«Poccuiickas 3JeKTpOHHAs MIKOJIay
3.3 Yy 9 1 .
[IEBO! https://resh.edu.ru/subject/29/10/
Uroro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue opranHnyeckue coeIuHeHus
«Poccuiickas 3JIeKTpOHHAs IIKOJIa»
4.1 A LA .b 12 1 .
MUHPL AMIHOKHCIOTRL. bEit https://resh.edu.ru/subject/29/10/
Utoro no pazneny 12
Paspnen 5. BeicOKOMOJIEKY IS pHbIE COCAUHEHUS
51 BEICOKOMOE & CoeMmIHe 6 05 «Poccuiickas 37€KTpOHHAs KO
. BICOKOMOJICKVYJISIPHBI HNHCHHUS . .
yp A https://resh.edu.ru/subject/29/10/
Hroro no pasneny 6
OBHIEE KOJIMYECTBO YACOB I10 102 3

I[TPOT'PAMME
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11 KIIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiejioB U TeM Ipakruye dueKkTpoHHbIE (LM (POBbLIE)
Ne i/ KoHnTpoJbHbIe
NMPOrpamMmbl Bcero CKHe o0pa3oBaTejibHbIE PeCypPChI
padoThI
padoTshI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue atoma. [lepuoanueckuii .
saxon u TlepHOIeCKas CHCTEMA «Poccuiickas IeKTpOHHAs! KO
11 9 https://resh.edu.ru/subject/29/11/
XUMHUYeCcKnX 35emMeHToB 1. 1.
Menpeneena
Crpoetie BelecTsa. MHOr0o6pasie «Poccuiickas 3eKTpOHHas! KO
1.2 P B ’ P 11 1.5 https://resh.edu.ru/subject/29/11/
BEIICCTB
«Poccuiickas 37eKTpOHHAs KO
1.3 XUMHYECKUE peaKkIuu 19 1.5 3 https://resh.edu.ru/subject/29/11/
Hroro no pasneny 39
Pasnen 2. Heoprannueckasi xumMusi
«Poccuiickas 37eKTpOHHAs KO
2.1 Hewmeranner 31 1 3 https://resh.edu.ru/subject/29/11/
«Poccuiickas 37eKTpOHHAs IIKOJIa
2.2 Mertanbt 23 1.5 2 https://resh.edu.ru/subject/29/11/
Hroro no pasneny 54

Pazpea 3.

XuMHuA 1 )KU3Hb
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MeTONLL OSHARMA B XUt XML I «Poccuiickas 3JIeKTpOHHAs IIKOJIa»
3.1 8 ' 9 https://resh.edu.ru/subject/29/11/
KU3Hb
Utoro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 55 3
[TPOI'PAMME '
IHHOYPOYHOE IIVIAHUPOBAHUE
10 KVIACC
KosmnuecTBo yacos
Ne JJIeKTpOHHbIe HU(pOoBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoTbI
[IpenmMer u 3HaueHHE OpPraHUYECKON XUMUH, PIL
1 HpeILCTaBJ'Iej-II/Ie 0 MHOT000pa3uu OpraHnYeCcKuX 1 https://resh.edu.ru/subiect/29/10/
COETMHEHUI
DNEKTPOHHOE CTPOEHUE aTOMa yIjiepoia POII
2 Oyxné . 1 .
(ocHOBHOE 1 BOOYHIEHHOE COCTOHHS) https://resh.edu.ru/subject/29/10/
BanenTHble BO3MOKHOCTH aToma yriepoza
XUMHYECKas CBSI3b B OPraHUYECKUX COCTUHEHUSX. POIII
3 M 7 1 .
€XaHU3MBI 06pa3OBaHI/£;I KOBaJICHTHOM CBSI3H, https://resh.edu.ru/subiect/29/10/
CHoCcoOBI pa3phiBa CBsA3EH
4 Teopus cTpoeHUsI OpraHUYECKUX COCTMHEHUN A. 1 PoOII
M. Bytneposa https://resh.edu.ru/subject/29/10/
Bunel n3omepun: ctpykTypHas,
5 OCTpPaHCTBEHHAas. DJIEKTPO e e 1 PO
1| HCTBEHHAasl. DJIEKTPOHHBI KTHI B .
poctp P D https:/resh.edu.ru/subject/29/10/
MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN
6 [IpencraBnenue o knaccuukanuu u 1 POII
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cucrematnueckas Homenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

https://resh.edu.ru/subject/29/10/

. . POIII
7 Knaccudukanus peakiuii B OpraHM4eCcKOi XMMUK https://resh.edu.ru/subject/29/10/
8 Cucremaruszanusa 1 0000IeHe 3HAHUA 110 TEME 05 POIII
"Teopust CTPOEHHUS OPraHUYECKUX COCTUHEHUI" https://resh.edu.ru/subject/29/10/
AJKaHBI: TOMOJIOTHYECKHI psifl, 001mas ¢popmyina, POII
9 HOMEHKJIATYypa M U30MEPHs, IIEKTPOHHOE U https://resh.edu.ru/subject/29/10/
NPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
10 PuU3NYECKUE U XUMUYECKHE CBOMCTBA aJIKaHOB POLL .
https://resh.edu.ru/subject/29/10/
11 Haxoxxnenne ankanos B mpupoje. CriocoOsl POII
HOJTYYEHHS ¥ IPUMEHEHUE AIKaHOB https://resh.edu.ru/subject/29/10/
Huknoankansl: oomas GpopMyiia, HOMEHKIATypa U POII
12 I/I301i4ep1/m, 0COOEHHOCTH CTPOCHUS U XUMHUECKUX https://resh.edu.ru/subiect/29/10/
CBOWCTB, CITOCOOBI MOJIy4EHUS U IPUMEHEHHE
Pemenne pacu€THBIX 33724 HA OTIpeIeIeHNE
MOJIEKYJISIPHOM (HOPMYJITBI OPTaHUIECKOTO POII
13 BEIIIECTBA 110 MACCOBBIM JIOJISIM aTOMOB JIEMEHTOB, https://resh.edu.ru/subject/29/10/
BXOJISIIUX B ero cocraB. CucremMaTu3anus u
00o011eHne 3HaHUH 110 TeMe
AJKeHBI: TOMOJIOTHUECKHH psiji, o0mas Gopmyina,
14 HOMEHKJIaTypa, dJIEKTPOHHOE U IIPOCTPAHCTBEHHOE PoOII
cTpoeHue Monekyn. CTpyKTypHas U IMC-TpaHC- https://resh.edu.ru/subject/29/10/
U30MEpHsl aJIKEHOB
15 DuU3nYeCcKue U XUMUYECKHE CBOMCTBA AJIKEHOB. POII _
[paBuio MapkoBHHUKOBA https://resh.edu.ru/subject/29/10/
16 CriocoObI nostyueHust 1 NpUMEHEHNE alIKEHOB POII
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https://resh.edu.ru/subject/29/10/

[Tpaktrueckas padora Ne 1 mo teme "[lomydenue

17 ATUJICHA U U3YYEHUE €r0 CBOUCTB"
Pemenue paC‘iéTHBIX 3aJ1a4 Ha OTpe/ieNieHue POII
18 f:;zggzpmn (opMyJtEI OpraiHiecKoro https://resh.edu.ru/subject/29/10/
AnKaaueHbl: CONpsHKEHHbBIC, H30JIUPOBAHHEIC, POII
19 KyMy/IupoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOTO https://resh.edu.ru/subiect/29/10/
CTpOCHUS
20 XUMHYECKUE CBOWCTBA CONPSKEHHBIX TUEHOB POLL .
https://resh.edu.ru/subject/29/10/
21 CniocoOblI MoTy4eHus U IpUMEHEHUE aJIKaIueHOB PoL .
https://resh.edu.ru/subject/29/10/
AJKWHBI: TOMOJIOTHYECKHH psifl, 00mas hopmyia, POII
22 HOMEHKJIaTypa, YJIEKTPOHHOE U HpOCTpaHCTBeHHOG https://resh.edu.ru/subiect/29/10/
CTpOEHHUE MOJIEKYN, PU3NYECKUE CBOWCTBA
23 XUMHYECKHE CBONCTBA aJIKMHOB PoI .
https://resh.edu.ru/subject/29/10/
24 KauecTBeHHBIE peakiiy Ha TPOIHYIO CBA3b PoL .
https://resh.edu.ru/subject/29/10/
25 CriocoObI nostyueHus 1 IPUMEHEHNE alIKUHOB POLL .
https://resh.edu.ru/subject/29/10/
26 Pemenne 3aga4: pacu€Tsl IO YpaBHEHHIO PoOII _
XUMHYECKON peaKiinu https://resh.edu.ru/subject/29/10/
27 CucremaTtu3zaiys U 0000IIeHHEe 3HAHUN TI0 TeMe PoL .
https://resh.edu.ru/subject/29/10/
28 ApeHbI: TOMOJIOTHYECKUH psf, o0mias popmyna, POII

HOMCHKIJIaTypa. 9J'ICKTpOHHOe H MPOCTPAHCTBCHHOC

https://resh.edu.ru/subject/29/10/
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CTPOEHHUE MOJIEKYJN OeH30J1a U TOIyoJa, UX
¢buznyeckue cBoiicTa

29 XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU POl
3aMeIleHUs https://resh.edu.ru/subject/29/10/
30 XUMHYECKUE CBOMCTBA APEHOB: PEAKIINH POII
NPHUCOEIUHEHNS, OKUCIIEHHE TOMOJIOTOB OeH3011a https://resh.edu.ru/subject/29/10/
. POIII
31 Oco0eHHOCTH XMMHUYECKHUX CBOMCTB CTUPOJIA https://resh.edu.ru/subiect/29/10/
Pemenne pacuéTHBIX 33724 HA ONpeeIeHne POII
32 MOJIEKYIAPHOI (POPMYTi OpraKiriecioro https://resh.edu.ru/subject/29/10/
BEIIIECTBA
33 CrniocoOblI MoTy4eHus U IpUMEHEHHE apeHOB PoL .
https://resh.edu.ru/subject/29/10/
I'eneTndeckas cBs3b MEKIY pa3InYHBIMU POl
34 .
KJIacCaMH YTJICBOJIOPOIOB https://resh.edu.ru/subject/29/10/
35 Pacuérel no ypaBHEHUSIM XUMHUYECKHUX PEAKIIUN. PoII
CucreMarusanus 1 00001IeHNE 3HAHUH 110 TEME https://resh.edu.ru/subject/29/10/
36 [Tpupoanslii ra3. [TonyTHble HeTAHBIE Ta3bI POLL .
https://resh.edu.ru/subject/29/10/
. POIII
37 KameHHbI# yrosib 1 poyKThI €ro nepepadboTku htts://resh.edu.ru/subiect/29/10/
38 Hedtp u ciocods! e€ nepepadbotku. [Ipumenenue PoOII
IPOIYKTOB NepepaboTku HedTH https://resh.edu.ru/subject/29/10/
39 I'eneTndeckas cBA3b MEXKY pa3InYHBIMU POLI
KJIACCaMH YTIIEBOIOPOIOB https://resh.edu.ru/subject/29/10/
["ajoreHonpon3BOIHBIE YTICBOJOPOIOB: POII
40 AIIEKTPOHHOE CTPOEHHE; PEaKIIMU 3aMeIeHUs

rajJorcHa

https://resh.edu.ru/subject/29/10/
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JleicTBre menoyen Ha rajJloreHIIPOU3BOIHEIE.

POl

41 B3anmoneiicTBue aAuranoreHaqIkaHoB ¢ MarHUEM U https://resh.edu.ru/subiect/29/10/
LIUHKOM
42 Cucremartu3zanus u 0000IICHIE 3HAHUI TI0 Pa3IeiTy POII
"VriaeBogopoab” https://resh.edu.ru/subject/29/10/
43 KoHnTtpoinbHas paborta mo teme "YriaeBoaopo b 1
[IpenenbHbIe 0OTHOATOMHBIE CITUPTHI:
44 rOMOJIOTHYECKUH psf, o0mmas popmyia, CTpOEHUE POIII
MOJIEKYJI, ©30MEpHsl, HOMEHKJIATypa, https://resh.edu.ru/subject/29/10/
Kkjaccugukanus, Gpusnyeckue cBocTBa
45 XHUMHUYECKUE CBOMCTBA IIPEACIBHBIX OJJHOATOMHBIX POl
CIIUPTOB https://resh.edu.ru/subject/29/10/
46 CriocoObl nostyyeHus 1 IPUMEHEHNE OJJHOATOMHBIX POIII
CIIUPTOB https://resh.edu.ru/subject/29/10/
47 ITpocteie 3¢upbl: HOMEHKIIATYpa U U30MEpHUS, POII
0COOCHHOCTH (PU3NYECKUX U XMMUYECKUX CBOHCTB https://resh.edu.ru/subject/29/10/
MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb H
48 [JIMLEPHUH, UX QU3NYECKHE U XUMHUECKHE 0.5 POLL .
. https://resh.edu.ru/subject/29/10/
CBOICTBA
49 CrniocoObl nosy4eHus U NpUMeHeHue PoII
MHOTOaTOMHBIX CITUPTOB https://resh.edu.ru/subject/29/10/
50 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYEeCKHe POLI
cBoiicTBa. ToKCMYHOCTH (peHoa https://resh.edu.ru/subject/29/10/
. POIII
> Xmnrieciie crofictea derona https://resh.edu.ru/subject/29/10/
52 CrniocoOblI nostydeHus U npuMeHeHue gpeHomna POLL .
https://resh.edu.ru/subject/29/10/
53 [IpakTuueckas padora Ne 2. Perenue
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AKCIIEPUMEHTAJIBHBIX 334a4 110 Teme "CrnupTel U
dbenonsr"

Cucremarusanus U 0000IEHUE 3HAHUN 110 TEME

POl

>4 "CoupThl 1 HeHOIBI" https://resh.edu.ru/subject/29/10/
Anbreruasl I/IUKCTOHBIZ JIEKTPOHHOE CTPOEHUE POII
% EZI;?;H(I;E;I;;?Ifg:;zpr;fzJ:g;:j;ﬁ::yi};ﬂbl’ https://resh.edu.ru/subject/29/10/
56 Anbaeruapl 1 KeTOHBI: (PU3HYECKUE CBOMCTBA; POII
peaKIKK IPUCOEIHHEHUS https://resh.edu.ru/subject/29/10/
57 Peakiiuu okuciieHUS M KQUECTBEHHBIE PEAKIIUN POIII
QIIbJICTH/IOB ¥ KETOHOB https://resh.edu.ru/subject/29/10/
58 CriocoObI nostyyeHust ajabIeruI0B U KETOHOB POLL .
https://resh.edu.ru/subject/29/10/
59 OIHOOCHOBHEIE MPEACIbHBIC KAPOOHOBBIC PoII
KHCJIOTBI, 0OCOOCHHOCTH CTPOCHUS UX MOJICKYII https://resh.edu.ru/subject/29/10/
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX KHCIOT, PoII _
uX (U3MYECKHe CBOICTBA https://resh.edu.ru/subject/29/10/
61 XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX POII
OJTHOOCHOBHBIX KApOOHOBBIX KHUCJIOT https://resh.edu.ru/subject/29/10/
62 Oco0OeHHOCTH CBOICTB MypaBbUHOW KUCIIOTHI. PoII
Msoroo6pasue KapOOHOBBIX KHCIOT https://resh.edu.ru/subject/29/10/
Oco0OeHHOCTH CBOMCTB: HEMPEAEIbHBIX U
63 apoMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, PoOII _
THPOKCUKAapOOHOBBIX KKCIOT. [IpeacTaBurenu https://resh.edu.ru/subject/29/10/
BBICIINX KapOOHOBBIX KHCIIOT
64 [TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX KHUCIOT POLL .
https://resh.edu.ru/subject/29/10/
65 CriocoObI nostyyeHus 1 IpUMEHEeHNe KapOOHOBBIX POII
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KHUCJIOT

https://resh.edu.ru/subject/29/10/

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUN psifl, oO1ast

POLI

06 dopmyna, n30Mepus 1 HOMEHKIIATypa https://resh.edu.ru/subject/29/10/
67 Ouznyeckue 1 XUMUYECKHe CBONCTBA 3PUPOB PoL .
https://resh.edu.ru/subject/29/10/
Pemenue pacu€THbix 3a/1a4: 10 ypaBHEHUIO
68 XUMUYECKON PEAKLUU, HA ONPEIECICHUE POl
MOJIEKYJISIPHOU (OPMYJIBI OPraHUIECKOTO https://resh.edu.ru/subject/29/10/
BeIlleCTBa
[IpakTuueckast padora Ne 3. Pemenue
69 IKCIIEPUMEHTAIBHBIX 33134 110 TeMe "KapOoHoBbIE
KUACIOTHL. ClI0KHBIE YPHUPHI"
70 Kupsl: ctpoenue, pusndeckre U XUMHUYECKUE PoOII
CBOMCTBa (THIPOJIU3) https://resh.edu.ru/subject/29/10/
Oco0eHHOCTH CBOWCTB JKUPOB, COAEPKAIINX PO
71 OCTaTKH HeTpeIeIbHBIX KUPHBIX KUCIOT. JKupsl B httos://resh.edu.ru/subiect/29/10/
npupoze
MBpI1a Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX PIL
72 Morotee nerictere. [ToHATHE 0 CHHTETHUECKHX hitps://resh.edu.ru/subiect/29/10/
Moromux cpeactBax (CMC)
73 I'eneTndeckas cBsI3b yrieBOJOPOAOB U PoII _
KHCJIOPO/ICOIEPIKAIINX OPTaHUYECKHUX BEIIECTB https://resh.edu.ru/subject/29/10/
74 Pacuérbl 10 ypaBHEHUSAM XUMUYECKUX PEAKLUN POLL .
https://resh.edu.ru/subject/29/10/
75 Cucremarusanusa 1 0000IeHNE 3HAHUA 110 TEME POIII
"CrnoxHble 3¢pupbl 1 MbLIa" https://resh.edu.ru/subject/29/10/
76 OO0m1as XxapakKTepUCTUKa YTJIEBOJIOB U POII

KJaccuukanus yrieBooB (MOHO-, TH- U

https://resh.edu.ru/subject/29/10/
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H0JIMCaXapubl)

77 Monocaxapusl: pu3nIeCKre CBOWCTBA U POII
HaXO0XJICHHUE B PUPOJIC https://resh.edu.ru/subject/29/10/
78 [IpuMeHeHue rIoK03bl, €€ 3HaUeHUE B POII
JKU3HEIEATCIIbHOCTH OpraHu3Ma https://resh.edu.ru/subject/29/10/
Jucaxapuabl: caxaposa, MajbT03a U JIAKTO34. POII
& Haxonaetiue b Ipupos 1 npuMCHerie https://resh.edu.ru/subject/29/10/
JUcaxapyuioB
80 ITonmucaxapupl: CTpPOEHUE MAKPOMOJIEKYI, PoII _
(pu3ryecKre 1 XMMUYECKHE CBOMCTBA, TPUMCHEHHE https://resh.edu.ru/subject/29/10/
81 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX POLL .
https://resh.edu.ru/subject/29/10/
Pemienne pacueTHbIX 3324 Ha OTpEICICHUE I0JIN POII
82 BBIXO/1a ITPOJIYKTa PEaKLUu OT TEOPETUUECKU https://resh.edu.ru/subiect/29/10/
BO3MOXHOT'O
83 CuctemaTtuzanus 1 0000IIeHHUE 3HAHUM 110 pa3aeny PoII _
"VYraesoxsr" https://resh.edu.ru/subject/29/10/
KonrponbHas pabora no reme
84 "Kucnopozaconepxaiue OpraHnyecKue
coenqnueHusa”
AMUHBL: KIaccU(pUKAIM, CTPOCHNUE MOJIEKYII, POII
85 ;i?;:i’gﬁ ZZ:;Z:;;ACP 1L, HOMEHICIATYpa # https://resh.edu.ru/subject/29/10/
86 XUMHYEeCKHe CBOWCTBA alM(PaTHUECKUX aMHUHOB PoL .
https://resh.edu.ru/subject/29/10/
87 AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH POIII
XUMHYECKMX CBOWCTB aHUJIMHA https://resh.edu.ru/subject/29/10/
88 CriocoObI nostyueHus 1 IpUMEHEHNE POII
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anmu(aTHIeCKUX aMHHOB

https://resh.edu.ru/subject/29/10/

AMMHOKHCIIOTHI: HOMCHKJIaTypa U U30MECpPUs,

POl

89 fﬁ:jﬁiz:::mm OTACIEHELC IpC/ICTABUTENR https:/resh.edu.ru/subject/29/10/
XUMHYECKUE CBOWCTBA aMUHOKHUCIIOT, UX POII
30 fg;gg;ﬁ:?:;;;i?eme AMMUHOKHCIOT. CHHTES I https://resh.edu.ru/subject/29/10/
01 benky kak nmpUpoaHbIE TOJIUMEDPBI; CTPYKTYPbI POl
0enKoB https://resh.edu.ru/subject/29/10/
92 XUMHYECKHE CBONCTBA OEIKOB PoL .
https://resh.edu.ru/subject/29/10/
A3oTconepiKkaliie reTepoIuKInIecKue POII
R | e o e oo
[Tpaktuyeckas padora Ne 4. Pemenue
94 SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME
"A30TcoaepKalue OpraHnyecKre coequHeHns"
[IpakTuueckas pabora Ne 5. Pemenune
95 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Pacnio3HaBaHKEe OpraHUYECKUX COeAMHEHUI"
96 KonTponbHas pabora no Teme "A3oTcoaeprkaiine 1
OpPraHUYEeCKHE COCTUHEHUS "
OCHOBHBIE OHATHUSI XMMUU BBICOKOMOJIEKYIISIPHBIX PII
o COSZVUHETHA H METO/BI X CHITESA — https://resh.edu.ru/subject/29/10/
MOJIMMEPU3AITUS U TTOJIMKOHICHCAITHS
98 [Tnactmaccesl. YTunu3zanus u nepepadoTka 05 POLI
IUTaCTHKA https://resh.edu.ru/subject/29/10/
99 DacToMephl: HATYPAIbHBI CHHTETHIECKNE POIII
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Kay4dyku. Pesuna https://resh.edu.ru/subject/29/10/
BosokHa: HaTypalbHbIE, ICKYCCTBEHHBIE, POII
100 ;‘;f;;::z;me Homimeper cnietuasbHoro 1 https://resh.edu.ru/subject/29/10/
[TpakTuueckas padora Ne 6. Pemenue
101 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 1
"Pacno3HaBaHue miacTMacc U BOJIOKOH"
O06o0011eHre U cUCTeMaTU3allks U3Y4eHHOTO POII
102 Marepuana n”o teMe "BricokomMoneKynspHbie 1 https://resh.edu.ru/subiect/29/10/
COCTMHCHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4.5 6
11 KJIACC
Ne Koamecrno sacon DJIeKTPOHHBbIE HU(PPOBLIE
/i Tema ypoka Beero Konrpoabsnbie  IIpakTtuyeckue 06PAIOBATEILHBIE PECyPChI
padoThI padoThI
1 Atom. CocTaB aTOMHBIX S€p. XUMUYECKUM 1 POII
aneMeHT. M30TombI https://resh.edu.ru/subject/29/11/
9 CrtpoeHue IeKTPOHHBIX 000JI0YEeK aTOMOB, 1 POII
KBaHTOBBIC YHUCIIA https://resh.edu.ru/subject/29/11/
3 Knaccudukanus XuMU4eCcKuX 3JIeMEHTOB (S-, P-, 1 PO
d-, f-anmemenTsBI) https://resh.edu.ru/subject/29/11/
4 Pacnpenenenue 3J1€eKTPOHOB 110 ATOMHBIM 1 POII
opouTtansm https://resh.edu.ru/subject/29/11/
5 DNeKTpOHHBIE KOH(PUTYpAITUA aTOMOB JJIECMEHTOB 1 POII

B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUH

https://resh.edu.ru/subject/29/11/
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DJeKTPOHHBIE KOH(PHUTypaIli HOHOB.

PoOII

0 DJIEKTPOOTPULIATETLHOCTh https://resh.edu.ru/subject/29/11/
, Ilepronnueckuii 3aKOH U H(;;I)I/I;/I;[qucmsl cucreMa POIL
xummuaecknx 3nmemenTos [1. M. Men Ba, CBSI3b .
. COBp:hC/[eHngieZpH(;ﬁ i[TpoeHHeﬂ :fg;f):’ oI https://resh.edu.ru/subject/29/11/
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
8 XUMHUYECKHUX AJIIEMEHTOB M 00pa3yeMbIX UMHU POII _
HPOCTBIX U CJIOXKHBIX BEILISCTB IO TPYIIIaM U https://resh.edu.ru/subject/29/11/
nepuoaam
9 Cucremarusanusa 1 0000IIeHIE 3HAHUN 10 TEME POl .
https://resh.edu.ru/subject/29/11/
Bunsl xumuueckoil cBsa3u. MexaHu3MEbl POIL
10 00pa3oBaHMs KOBAJICHTHOM CBSI3H. BO,E[OpOI[Ha}I https://resh.edu.ru/subiect/29/11/
CBs3b. MeXMOJEKYIIPHBIE B3aUMOICHCTBHUS
BanenTHOCTh 1 BanveHTHLIe BO3MOYXHOCTH aTOMOB. POIII
1 iiﬁ:;ff:f;;ﬁjpf:ﬁ;ﬂpm MoJeryI € X https://resh.edu.ru/subject/29/11/
12 IIpencraBieHuss 0 KOMIUIEKCHBIX COEAUHEHUAX: 05 POl _
COCTaB M HOMEHKJIATypa https://resh.edu.ru/subject/29/11/
BetecTBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO POII
13 CTp?eHI/IH. TUBI KPUCTATUTMUECKUX PEUIETOK U https://resh.edu.ru/subiect/29/11/
CBOICTBA BEIIECTB
14 [TonsiTHE O TUCTIEPCHBIX CHCTEMAX. POII
[IpencraBneHne o KOJIOUTHBIX PacTBOpax https://resh.edu.ru/subject/29/11/
VicTiHHBIC PacTBOPHI: HACHIIICHHBIE POII
° Eioiii}:;lﬁ{rj;;;IT);CTBOPHMOCTB. https://resh.edu.ru/subject/29/11/
16 CriocoObI BbIpaXKeHUsI KOHIIEHTPALUU pacTBOPOB POII
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Pemrenne 3a1a4 ¢ UCITI0JIb30BaHHUEM MMOHSTHHN

. " PoOII
17 "MACCORA K01 pACTBOPEHHOO BeMeCTRa https://resh.edu.ru/subject/29/11/
MOJIIpHasi KOHLIEHTpaIs
18 Knaccudukanust 1 HOMEHKIIaTypa POII
HCOPraHMYECKUX BEIIECTB https://resh.edu.ru/subject/29/11/
19 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110 TeMe POl .
https://resh.edu.ru/subject/29/11/
KonTtponbsHas padora no Temam "CtpoeHue aToma.
20 [Iepnoanueckuii 3axoH u [lepuoanueckas cucrema
xumuaeckux saementoB J[.M. Menaeneena",
"Crpoenue BemecTBa. MHOroobpasue Beniects"”
Knaccugukarus XuMHUecKux peakuui B
HEOPraHUYECKON U OpraHM4ecKoi XUMHUHU. 3aKOH POIII
21 COXPAHEHHs MACCHI BEIIECTB; 3aKOH COXPAHEHHUS U https://resh.edu.ru/subject/29/11/
IpPEBpAIEHHs] SHEPTUU TIPU XUMHUECKUX
peakuusax
29 TennoBble 3¢ (eKThl XUMUYECKUX PeaKIuii. POII
TepMoxumuyecKkue ypaBHEHHUS https://resh.edu.ru/subject/29/11/
23 Beruncnenus no ypaBHeHUSAM XUMHUYECKUX POII
peaKIuil 1 TEPMOXUMHUYIECKUM YPaBHEHHUSM https://resh.edu.ru/subject/29/11/
CKOpOCTh XMMUYECKOHN peakiuu, €€ 3aBUCUMOCTb POIII
24 OT PA3IHIHBIX hakropob. Karaus https://resh.edu.ru/subject/29/11/
KaTaJau3aTophl
25 ['oMoreHHbI€ U TeTEPOreHHbIE PEAKIINH POL .
https://resh.edu.ru/subject/29/11/
26 [IpakTuueckas padora Ne 1 mo teme "BnusHue

pa3InYHbBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
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peakiuu"

OO6patuMbIe 1 HEOOPATUMBIE PEAKIIUH.

POLI

21 XUMHUYECKOE PaBHOBECHE https://resh.edu.ru/subject/29/11/
[TpakTrueckas padota Ne 2 o teme "Bnusnue
28 pa3sIUYHBIX (DAKTOPOB HA MOJIOKEHUE
XHMHYECKOTro paBHOBecHs"
29 OnekTponuTrueckas auccounanusi. CuiabHbIe U PO
cimabpie MeKTpoIUThl. CTENeHb TUCCOLUAIIUN https://resh.edu.ru/subject/29/11/
Honnoe npousBeneHne liom)l. Cpena BOAHBIX POLII
30 gzzzzg;"g' Bozopozeiii nokazarent (pH) https:/resh.edu.ru/subject/29/11/
31 I'maponus coneit. Peakiuu, mpotekaronue B POII .
pacTBOpax 3JIEKTPOJIUTOB https://resh.edu.ru/subject/29/11/
39 [Ipaktuyeckas padora Ne 3 o teme "Xumudeckue
pEaKIuu B pacTBOPax MEKTPOIUTOBR"
33 OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU. POIII _
Baskueiiiye OKACIUTEIN U BOCCTAHOBUTEIN https://resh.edu.ru/subject/29/11/
34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO) POl
Oananca https://resh.edu.ru/subject/29/11/
35 DNEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB PSH_F .
https://resh.edu.ru/subject/29/11/
POII
36 Petuerme 3aza pasmimiHeIX THIIOR 05 https:/resh.edu.ru/subject/29/11/
37 Pemenue 3an1ay pa3nu4HbIX TUIIOB POLL .
https://resh.edu.ru/subject/29/11/
38 Cucremarusanusa 1 0000IeHNE 3HAHUH 110 TEME POII
"Xumuyeckue peakuuu" https://resh.edu.ru/subject/29/11/
39 KontponsHas padora o Teme "XumMuaeckue 1
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peakuun"

[Tonoxxenue HemetaioB B [lepuoanueckoit
CHCTeME XMMHUUYeCKuX dnemMeHToB 1. M.

PoOII

40 MeHeneeBa 1 0COOCHHOCTH CTPOCHHUS HX aTOMOB. https://resh.edu.ru/subject/29/11/
®Pu3nyecKue CBOKMCTBA HEMETAILIIOB
41 AnoTponusi HeMETauIoB (Ha IpUMeEpe POII
KHCII0poa, cepbl, pocdopa u yriepoaa) https://resh.edu.ru/subject/29/11/
42 Bogopon: nonyuenue, pusndeckue 1 XUMHUECKHE POII
cBoiicTBa. ['mapuasl https://resh.edu.ru/subject/29/11/
43 ["asorensl: HaXOXEHUE B IPUPOAE, CIIOCOOBI POl _
HOJTy4eHHs, PU3MYECKUE U XUMUUECKHE CBOMNCTBA https://resh.edu.ru/subject/29/11/
44 ["anorenoBoniopoabl. Baxkneiue POII
KHCJIOPOJICOAEPIKAIINE COSTUHEHHS TaIOTCHOB https://resh.edu.ru/subject/29/11/
JlaGopaTopHbie U TPOMBITIIEHHBIE CITOCOOBI POII
45 MOJTyYeHUs ranvoreHOB. [IpumeHeHne raloreHoB u https://resh.edu.ru/subiect/29/11/
WX COeIMHEHUN
46 [IpakTuueckas pabora Ne 4. Pemenune
HKCIIEPUMEHTANIbHBIX 3a1a4 1o Teme "["anorensr"
o KI/ICJ'IO6pO,£[2 nabopaTopHbIE U MIPOMBIILIICHHBIC POII
CIIOCOOBI TIOMy4YeHUS, PU3NICCKIEC U XUMHUSCKUC .
CBOMCTBA. 032)]:1{. lex’m(})eHeHHe KHCIIOPOJIa M 030HA https://resh.edu.ru/subject/29/11/
48 OKcubl U NEPOKCUABI POl .
https://resh.edu.ru/subject/29/11/
49 Pemenue 3a1a4 pa3TuIHBIX THIIOB PO .
https://resh.edu.ru/subject/29/11/
50 Cepa: HaXOXKJIEHUE B PUPOJIE, CIIOCOOBI PO _
NoJTydeHHs, PU3NYECKUEe U XUMUUECKHE CBONCTBA https://resh.edu.ru/subject/29/11/
51 CepoBogopon, CyabhuIbI POII
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Kucnopoacoaeprkaniiue COeTMHEHHS CEPHI.

POLI

52 OCOOCHHOCTH CBOMCTB CEPHOM KHUCIOTHI https://resh.edu.ru/subject/29/11/
[TpakTuueckas padora Ne 5. Pemenne
53 AKCIIEpUMEHTaIbHBIX 3a7a4 1o TeMe "Cepa u eé
coenuHeHus"
A3OT: HaX0XKJIEHUE B IPUPOJE, CIIOCOOBI ) POII
>4 zﬁzzzﬁ;?;;;;ecme 1 XIMITICCIHE CBOHCTRA. https://resh.edu.ru/subject/29/11/
55 Kucnoponconepxanime coequHeHUs a30Ta. PoII
OCo0EHHOCTH CBOMCTB a30THOM KHUCIIOTHI https://resh.edu.ru/subject/29/11/
56 [IpumeHeHue a30Ta U €ro COeIMHEHUU. A30THBIE POII
ya00peHHsI https://resh.edu.ru/subject/29/11/
docdop: HAXOKACHUE B IPUPO/IE, cn0c061>1v PAII
> goi};l;;z}ll; (g)IZSCIgII;I:KI/IC 11 XHMITICCRHIC CBONCTRA. https://resh.edu.ru/subject/29/11/
58 Oxkcuasl hochopa, pochopconepxarire KUCIOTHI. POII
Count hochopHOI KUCTOTHI https://resh.edu.ru/subject/29/11/
59 [Tpumenenue pochopa 1 €ro coeAMHEHHH. POII
dochopHbie yaoOpeHHs https://resh.edu.ru/subject/29/11/
[Tpaktuyeckas padora Ne 6. Pemenue
60 AKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe "A30T U
docdop u ux coeauHeHus"
VYrnepoa: HaxoXIeHUE B IPUPO/JIE, AJTUIOTPOITHBIE POII
61 f;f;i::ﬁ?;;;g;:;;:cme 1 HMITecihe https://resh.edu.ru/subject/29/11/
62 Oxcun yriepoaa(ll), oxcua yrinepoga(1V), POIII

YrOJIbHast KUCJIOTA U €€ COJIU

https://resh.edu.ru/subject/29/11/
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PoOII

63 Petmetiite 3aat pasmiHEX THIO https://resh.edu.ru/subject/29/11/
64 KpeMHuii: Haxox/1eHue B IpUpoJe, Crioco0sbl PoOII
NoJTy4eHHs, PU3MYECKUE U XUMUUECKHE CBOMCTBA https://resh.edu.ru/subject/29/11/
65 Oxkcua kpemaus(1V), kpeMHHEBasE KHCIIOTA, POII
CHJIMKATBHI https://resh.edu.ru/subject/29/11/
66 [IpuMeHeHne KpeMHUS U €r0 COCIUHEHUM. PoOII
CrexJ10, €ro moJy4eHUe, BUJIbI CTEKIIA https://resh.edu.ru/subject/29/11/
67 Pemenue 3a1a4 pa3mu9IHBIX TUTIOB PoL .
https://resh.edu.ru/subject/29/11/
68 Cucremaruzanusa 1 0000IIeHIE 3HAHUN 10 TEME POII
"Hemerasuibr" https://resh.edu.ru/subject/29/11/
69 KonTpoapHas padora o teme "Hemeramisr"
70 AHanu3 pe3yinbTaToB KOHTPOJIBHOHN paboTHI, POl
KOPPEKIUS OIHOOK https://resh.edu.ru/subject/29/11/
. ITonoxeHue MEeTaIIIOB B ré)eppgonnqecxoﬁ CHUCTEME POIII
XUMHYECKHUX DJIEMEHTOB. HHOCTH CTPOCHUS .
3JIeKTpZCHHLIx3020§0qZK aT(flt)/[oz M:Tcannf)Bpoe https://resh.edu.ru/subject/29/11/
7 OO6mue ¢puznueckre CBOMCTBA METAIIOB. POII
[MpumeHeHre METAIIOB B OBITY M TEXHHKE https://resh.edu.ru/subject/29/11/
73 CmutaBsl MeTasuioB. Kopposus Meramios PoL .
https://resh.edu.ru/subject/29/11/
74 Pemienue 3a1au pa3auyHbIX TUIOB POl .
https://resh.edu.ru/subject/29/11/
75 DIIEKTPOXUMUYECKUN P HAIPSDKEHUM METAIIIIOB. POII _
OO01e crrocoObI MOMyYSHHSI METAIITIOB https://resh.edu.ru/subject/29/11/
76 OOu1as xapakTepucTika MeTayioB |A-rpymiisl POLI

[Teproanyueckoil CUCTEMbI XUMHYECKUX

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

aneMeHTOoB. Hatpuii n kanuii: nony4eHue,
bu3nyeckre 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHNE IIPOCTBIX BEIECTB U UX COCIUHEHUIN

O6mas xapakrepuctika MetayuioB ||A-rpynmst
Ilepronueckoi CUCTEMBI XUMUYECKUX

PoOII

" ;f;‘;‘i‘l’;e“g;‘;‘;‘q‘i:g:i::ﬂz’gm“e https://resh.edu.ru/subject/29/11/
MPUMEHEHHE IPOCTHIX BEIIECTB M UX COCTUHEHHIA
78 JXKé€ctkocTh BOBI M CIIOCOOBI €€ YCTpaHeHHUS POLL .
https://resh.edu.ru/subject/29/11/
79 ANIOMMHUI: TIOTydeHue, (pu3ndecKue u POLI
XHMHYECKHE CBOMCTBA, IPUMEHEHHE https://resh.edu.ru/subject/29/11/
AmM@oTepHbIe CBOMCTBA OKCHIAa U TUIPOKCHIA POII
80 ATIOMUHUS, THAPOKCOKOMILIIEKCHI aTFOMUHUSA, UX https://resh.edu.ru/subiect/29/11/
IIPUMEHEHNE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB POLL .
https://resh.edu.ru/subject/29/11/
[Tpaktuyeckas padora Ne 7. Pemenue
82 AKCIIEPUMEHTANIbHBIX 3a/1a4 110 Teme "MeTasuibl
[JIaBHBIX noArpymnm"
OO11ast XapakTepUCTHKA METAJIJIOB TOOOYHBIX POII
83 noxrpym (b-rpynm) Tepuoarieckoli cueremst https://resh.edu.ru/subject/29/11/
XUMHUYECKHX 3JIEMEHTOB
84 ®dusnueckue 1 XUMUYECKUE CBOMCTBA XpOMa U €70 POII
COCIMHEHUH, UX PUMEHEHHE https://resh.edu.ru/subject/29/11/
85 Baxueiimme coequaenus Mapraana. [lepmanranar PoOII _
KaJIMsl, €r0 OKMCIIMTEILHEIE CBOMCTBA https://resh.edu.ru/subject/29/11/
86 Pusnyeckue 1 XMMHUYECKHE CBOMCTBA )Kele3a U POII
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ero coequHeHuil. [lonydyenue u npuMeHeHue
CIIABOB Kele3a

https://resh.edu.ru/subject/29/11/

duznueckre 1 XUMUYECKHE CBOWCTBA MEIU U €€

PoOII

87 COC/IMHCHUH, X IPUMCHECHUE https://resh.edu.ru/subject/29/11/
<I)1/I3qucxnue U XMMHUYECKHE CBOICTBA IIUHKA U €TI0 POII
58 gﬁiﬁiﬁ&iﬁ:ﬁiﬁﬁiﬁf https://resh.edu.ru/subject/29/11/
[TpakTuueckast paborta Ne 8. Pemenue
89 9KCHEPUMEHTAJIBHBIX 3aj1a4 1o TeMe "MeTtasuibl
noOOYHBIX OArpyHH"
90 Pemenue 3ai1a4 pa3nuyHbIX TUIIOB POLL .
https://resh.edu.ru/subject/29/11/
o1 O06o0011eHEe U cUCTeMaTU3aLMsl U3YYEHHOTO POIII
Mmarepuaia 1o teme "Mertaibl" https://resh.edu.ru/subject/29/11/
92 Konrponsnas pabora no reme "Mertasisr" 1
93 AHanu3 pe3yinbTaToB KOHTPOJIBHON padoThI, PoII _
KOPPEKIUS OIHOOK https://resh.edu.ru/subject/29/11/
Posib xuMuu B obecrieueHnH yCTOHYUBOTO POII
94 pa3BuTHs yenoBeuecTBa. [IoHATHE O HAYUHBIX https://resh.edu.ru/subiect/29/11/
METOJIaX UCCIIEeI0OBaHUS BEILIECTB
HayuHble mpUHLIMIIBI OPraHU3aM1 XUMHUYECKOTO POIII
95 IIPOU3BO/ICTBA. pr)MBII.HJ‘ICHHBIC COCO0BI htts://resh.edu.ru/subject/29/11/
MOJIyYEeHHUs] BXKHEHIIINX BEIECTB
96 XHUMHYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpeabl U POII _
€eT0 MOCIIe/ICTBHS https://resh.edu.ru/subject/29/11/
97 XUMHA U 300pOBbE YEJIOBEKa. JIeKapCTBEHHBIE 05 POI _
cpezcTBa https://resh.edu.ru/subject/29/11/
98 Xumus nuuy. Poias xumuu B o0ecriedeHnn POII
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[MUILIEBON 0E30MaCHOCTH

https://resh.edu.ru/subject/29/11/

Kocmernueckue u mapgromepHbie CpeicTBa.

POLI

99 1 https://resh.edu.ru/subject/29/11/
beiToBas xumus
XuMus B CTPOUTENBCTBE. BaxHeiine POII
100 1 .
CTPOUTEIIbHBIC U KOHCTPYKIIMOHHBIC MaTepUAIIbI https://resh.edu.ru/subject/29/11/
101 XuMUs B CEIBCKOM X03siicTBE. OpraHudecKkue u 1 POII
MHHEpaIbHbIC YI00PEHHUS https://resh.edu.ru/subject/29/11/
Cucremaru3zanus u 0000IIeHNE 3HAHUH 110 TeMe POLII
102 "T 1 .
0 CHETICCIa Csh Me)Kfly foraccani https://resh.edu.ru/subject/29/11/
HEOPraHMYECKUX BEIIECTB
OBILIEE KOJIMYECTBO YACOB IT ITPOTPAMME 102 5.5
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YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI YUEHUKA

» Xumusi, 10 xmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.W., JIpo3nos A.A.,
Jlynun B.B.; nox penaknueii JIlyauna B.B., O611iecTBO ¢ orpaHMue€HHOM
0TBETCTBEHHOCTHIO «/IPODAY; AkuronepHoe obmiectBo «M3marenscTBo
«IIpocBenienue»

» Xumus, 11 xmacc/ Epemun B.B., Ky3pmenko H.E., [Ipo3noB A.A., Jlynun B.B.;
non peaakiueit Jlynuna B.B., O011ecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODA»; AkunonepHoe obiiectBo «M3narensctBo «IIpocBeiieHue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

«Poccwiickas anekTponHas mkosay. 10 kmacc: https://resh.edu.ru/subject/29/10/

«Poccwiickas anektponHas mkosay. 11 kmacc: https://resh.edu.ru/subject/29/11/
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