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HHOACHUTEJBHAA 3AIINCKA

PaGouas mporpaMma o XMMHUU Ha ypOBHE CpeAHEro ooOIiero oopazoBaHusi pazpadoTaHa Ha
ocHoBe @enepanbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 ob6pa3zoBanum B Poccuiickoii
denepanun», TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (penepanbHOM 00pa3oBaTeIbHON MPOrpaMMBbl
cpennero oomero oopazoBanusa(POIl COO), npencrapieHHbIX B DeepaibHOM TOCYAapCTBEHHOM
oOpazoBarensHoM crangapre COO, ¢ yuérom Konuenuuu mnpenopaBaHusi y4eOHOro mpeameTa
«Xumus» B oOpa3oBaTelbHbIX opranusanusx Poccuiickoit @enepanuu, pealu3ymUX OCHOBHbBIE
o0Opa3oBaTenbHbIC MPOTPAMMEBI, ¥ OCHOBHBIX TOJOXXEHUN «CTpaTernu pa3BUTUS BOCIUTAHHS B
Poccuiickoit @enepanun Ha nepuon Ao 2025 rona» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YIIyONEHHOTO M3Y4YEHHS 3aHMMAaeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOpa3oBanust ywammxcs 10-11 kmaccoB. U3ydenue mipeamera,
peasimzyemMoe B yCIoBHsIX U dHepeHIHPOBAaHHOTO, TPO(GHUILHOTO 00YUICHMS, PU3BAHO 00ECIICYHTh
o011e00pa3oBaTelbHyl0 U OOHIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHHUKOB HIKOJIBI, HEOOXOIUMYIO
JUIA aJanTalid HUX K OBICTPO MEHSIOUIMMCS YCIOBHSM JKU3HH B COLMYME, a TakKke s
POJOIDKEHHUsT 00yUeHHsI B OpraHM3alUsAX MPOPECCHOHATHLHOTO 00pa3oBaHMs, B KOTOPHIX XUMUS
SIBJIICTCSL OJTHOM M3 MPUOPUTETHBIX TUCITUTLINH.

B nmnporpamme mno XuUMUU Ha3zHaYeHHE MpeAMeTra «XUMHUS» IOJIy4aeT MOAPOOHYIO
WHTEPIPETAIIMI0O B COOTBETCTBHMM C OCHOBomojaratomumu mnonoxenusmu OIOC COO o
B3aMMOOOYCIIOBJIEGHHOCTH 1IEJIEH, CONlep KaHusl, PEe3yJIbTaTOB OOydeHUs M TpeOOBaHUN K YpPOBHIO
MMOJTOTOBKH  BBIMTYCKHUKOB. CBHJETEIILCTBOM TOMY SIBJISIFOTCS  CJICAYIONIME BBHITIOTHSIEMBIC
MIPOrpaMMOil MO0 XUMHUU (QYHKITUU:

¢ uHPOPMANMOHHO-METOMYECKAs, pealn3anus KOTOpOW oOecrneunBaeT TOITy4YCHUE
MIPEJICTABICHUS] O IIeNsAX, COAEpKaHWU, OOIIeH CcTpaTeruu OOY4YeHHs, BOCHUTAHUS U
pa3BUTHA OOYYAIOIIMXCS CPEICTBAMHU IpelIMeTa, M3y4aeMOro B paMKaX KOHKPETHOTO
npodus;

e OpraHU3allMOHHO-TUIAHUPYIOIIAs, KOTopas MpeaycMaTpuBaeT OMpeesieHHe: MPUHIUIIOB
CTPYKTYpUPOBaHUS ¥  TIOCJIEAOBAaTENIFHOCTH  M3y4eHHs  y4eOHOro  Marepuana,
KOJIMYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTEPUCTHK; TOJIXOJO0B K (OPMHPOBAHUIO
COJIEP’KATEIbHOH OCHOBBI KOHTPOJISI W  OLEHKH O0Opa3oBaTeNbHBIX JIOCTHKEHUN
oOydaromuxcsi B paMKaX HUTOTOBOW arTectanud B ¢GopMe €IUHOTO TOCYIapCTBEHHOTO
9K3aMeHa 10 XUMHH.

[Tporpamma jyist yriryOIEHHOTO U3YICHHS] XUMHUH:

® YCTaHABIIMBACT MHBAPHAHTHOE MPEIMETHOE COJIEp)KaHHe, 00s3aTeNbHOE I N3YUEHUS B
paMKax OTAEIBHBIX MpodHIIe, MpexycMaTpuBaeT paclpeeieHue U CTPYKTYPHPOBaHUE
€ro 1o KJIaccaM, OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSM/pa3/iesiaM Kypca;

® aéT MpPHMEpPHOE paclpeelieHne y4eOHOro BpEeMEHH, PEKOMEHIYyeMOTrO sl W3YydeHHs
OTJIENbHBIX TEM,

e [peanaraeT MPUMEPHYIO MOCIEI0BATEIBHOCTh U3yUeHUsI yUeOHOro MaTepuala ¢ y4eToM
JIOTUKH TTOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3CH;

e 1aéT METONWYECKYI) HWHTEpIpeTalfio Meledl W 3adady  M3y4deHHs I[peaMera Ha
yriIyOJaEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPEIHETO OOILEro
o0Opa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS
OCHOBHOM 00pa3zoBaTeIbHON MPOTPaMMBI CPEIHETO OOIIEro 00pa3oBaHUs (JIMYHOCTHBIX,



METaNpeIMETHBIX, MPEIMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHJOB Y4eOHO-
MO03HABATENIBHBIX AEHCTBHI 00YyUYaIOMIErocs 0 OCBOCHUIO COJIEPKAHUS MTPEIMETA.

[To Bcem Ha3BaHHBIM MO3ULIUAM B IPOTpaMMe 10 XUMHH NPEAYCMOTPEHA MPEEeMCTBEHHOCTD C
oOyueHHeM XMMHUU Ha ypOBHE OCHOBHOIO 001Iero oOpa3oBaHus. 3a MpeAesiaMd yCTaHOBJICHHOM
MPOrpaMMOil MO0 XUMHH 00s3aTeNIbHON (MHBAPHMAHTHON) COCTABIIAIONICH COJEp)KaHUS y4eOHOTO
npeamera «XuUMHUs» OCTAaETcs BO3MOXKHOCTh BBIOOpa €ro BapUaTHBHOM COCTABISIOLICH, KOTOpas
JIOJKHA ONPEENAThCA B COOTBETCTBUU C HANIPABICHUEM KOHKPETHOIrO Mpoduis o0yyeHusl.

B cootBercTBUU ¢ KOHIenTyaibHbIMU oJI0KeHUIMUA DI'OC COO 0 Ha3HaYEHUH TTPEIMETOB
6a30Boro u yranyOnéHHoro ypoBHei B cucreme auddepeHnnpoBaHHOrO OOy4YEHHsS Ha YpOBHE
cpeaHero oOmero oOpa3oBaHWs XWMHUS Ha YPOBHE YINIYOJNEHHOTO H3YYEHHUS HAaIpaBlieH Ha
pealin3aiuio MPEeeMCTBEHHOCTH C MOCJIEAYIOIMIUM 3TallOM MOJyYeHHsI XUMUUYECKOT0 00pa30BaHus B
pamMKax HM3yueHHUsl CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX W XMUMHYECKHMX AWCLUMIUIMH B BYy3aX H
OpTraHU3aIsIX CpeIHEro NMpodecCHOHATBHOrO o0pa3oBaHus. B 3Toil CBSI3M M3ydeHHE MpeaMeTa
«XUMUS» OPUEHTHPOBAHO NMPEUMYIIECTBEHHO HA pacIIMpeHHe W YriyOJIeHHe TEOPETHYECKOW U
MIPAKTUYECKON MOATOTOBKH O0YyYaIONINXCs, BBIOPABIINX OINpeneaEHHbIN Mpoduias 00ydeHus, B TOM
YHclie ¢ MEPCIEeKTUBON MOCIEAYIOUIEro MOMYyYeHUsI XMMHUUYECKOTO OOpa3oBaHMsI B OpPTraHU3AIlIMSIX
npodeccuoHanbHoro oOpazoBanus. Hapsimy ¢ stum, B cBere TpeboBanuii ®I'OC COO «
IUTAHUPYEMBIM pe3ysibTaTaM OCBOEHHS (QenepaabHOH 00pa30BaTeNbHON HPOTPaMMBI CPEIHETO
obmiero o0pa3oBaHMsl M3yuyeHUE IpeaMeTa «XHUMHUS» OPUEHTHUPOBAHO TAKXKE HA pEIICHHE 3a/1ad
BOCIIUTAHUSI U  COLMAIBHOTO  pa3BUTHS  oOydaromMxcsi, Ha (OpPMHpPOBaHHE Yy HHX
OOIIIENHTEIUICKTYAJIbHBIX YMEHHUM, YMEHUW palMOHAIU3alNk Y4eOHOrO Tpylda M OO0OOMIEHHBIX
CTIIOCOOOB JIESITETHbHOCTH, MMEIOIINX MEKIUCIUTUTMHAPHBIA, HAIIPEIMETHBIA XapaKTep.

CocrapisomiuMu  npeaMeTa «XHMHS» Ha YpPOBHE YINIYOJEHHOTO W3YYEHHUs SBISIOTCA
yriyonéHnele Kypcesl — «Opranuueckas xumus» U «OOmas um HeopraHuueckas xumus». I[lpu
OTIpeJIeIEHUN TOJXOJ0B K OTOOpY M CTPYKTYpPHOM OpraHu3allui COAEp)KaHUS ITHX KypCOB B
IporpaMMe Mo XUMHH 3a OCHOBY HpHHATHI nosiokeHus ®I'OC COO o paznuumsx 0a30BOro u
yr1yONE€HHOTO YPOBHEH M3y4YeHHUs IPEaMETa.

OcHoBy cozepkaHusi KypcoB «Opranuueckas XuMus» 1 «OO011ast 1 HeopraHuuecKkasi XUMUs»
COCTaBJIIET COBOKYIHOCTb MPEAMETHBIX 3HAHMW M YMEHMH, OTHOCSIIUXCS K 0a30BOMY YpPOBHIO
W3y4YeHHs TpeaMeTa. DTa CHCTeMa 3HAaHWH MOJYYaeT ONpeNeIeHHOE TEOPETHUYECKOe JOMOTHEHHUE,
MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBINHNI 00BEM (haKTOIOTUUECKOTO MaTepuaa.
Tak, Ha yriayOn€éHHOM YpOBHE HM3yYeHHUs NpeaMera oOecredeHa BO3MOKHOCTh 3HAYMTEIbHOTO
yBEeIUYEHUsI 00bEMa 3HAHUM O XMMHYECKHUX SJIEMEHTAaX W CBOMCTBAX HMX COEAMHEHUH HAa OCHOBE
pacmpeHuss W YriayOJeHWsT TPEICTaBICHHH O CTPOCHWHU BEIIECTBA, XUMHUYECKOW CBS3H H
3aKOHOMEPHOCTSIX TPOTEKAHUs PEaKIHH, pPacCMATPHUBAEMBIX C TOYKH 3PCHHUS XHUMHUYECKOU
KUHETHKH W TEPMOJMHAMUKU. M3ydyeHue nepuoanyeckoro 3akoHa u Ilepuoandeckoil cuCTEMbI
XUMHAYECKHX 3JIEMEHTOB 0a3upyeTcst Ha COBPEMEHHbBIX KBAHTOBOMEXaHHUECKUX MPEACTABICHUSAX O
CTPOCHUHU aToMa. XHMHYECKas CBSI3b OOBSICHACTCS C TOYKH 3PEHUS SHEPTeTUYSCKHX H3MECHEHHM
npu e€ o0pa30BaHWUHM W pa3pyIICHWH, a TaK)KE C TOYKH 3pEHHS] MEXaHU3MOB €€ 00pa3oBaHUI.
W3yuenne TUIOB peakiyid TOMOIHAETCS (OPMUPOBAHUEM IPEJICTABICHUH 00 3JIEKTPOXUMHUECKUX
mporeccax M 3JCKTPOJIN3E PacIUIaBOB M PacCTBOPOB BeIECTB. B Kypce opraHnyeckoi XMMUU TpU
PacCMOTPEHHH PEaKIMOHHON CIIOCOOHOCTH COEIMHEHUM yIensercs oco0oe BHUMaHUE BOMPOCAM
00 311eKTpOHHBIX AP (PeKTax, 0 B3aMMHOM BJIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PeaKI[uii.

Ocoboe 3HaueHHE MMEET TO, YTO Ha COJAEp)KaHHE KYypCOB XMMHHU YIIyOIEHHOTO YpOBHS
M3YUYEHHS ISl KJIACCOB OMpPeeNEHHOro npoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep



JOTIOTHEHUH K OOIIel cucTeMe MPEeIMETHBIX 3HAHWM) OKa3bIBAIOT BIHMSHHUE CMEXKHBIC MPEIMETHI.
Tak, HampuMep, B COAEp)KaHUU TpeAMETa IS KJIACCOB XMMHUKO-(PU3UIECKOT0 Mpoduis 0oibiioe
3HaueHHue OyAyT HMETh BJEeMEHThl ydyeOHOro marepuana o oOmedl xumuu. [Ipu uszydenun
npeaMeTa B JJAHHOM CiIy4ae akKIeHT OyJeT cjesiaH Ha OOIIHOCTh METOJIOB MO3HAHUS, OOLIHOCTh
3aKOHOB U TE€OpPHUIl B XUMUH U B (PU3HKE: aTOMHO-MOJICKYJISIpHAsl Teopusl (MOJICKYJIIpHAS TEOpUS B
¢u3nKe), 3aKOHBI COXPAaHEHHS MacChl W DHEPIrUH, 3aKOHBI TEPMOJUHAMUKH, ODIEKTPOJIN3a,
MIPEJICTAaBJICHUS O CTPOCHHUH BEILIECTB U PYToe.

B To ke Bpems B copepxaHHH IpeaMeTa Ul KJIacCOB XUMHUKO-OMOJIOTHYECKOro MpoguiLs
OoNbIIMK YACNBHBIN Bec OyIeT MMETh OpraHudeckas Xumus. B 3TOM ciydae mpenocTaBiseTcs
BO3MOXXHOCTb JJIsl 060siee 00CTOSITEIbHOTO PAacCCMOTPEHUS] XMMUYECKOW OpraHU3alUuu KIETKH Kak
OMOJIOTMYECKONH CHCTEMBI, B COCTaB KOTOPOH BXOJIST, K TMPUMEPY, TaKHE CTPYKTYpHbIE
KOMITOHEHTBHI, KaK JIMMUIbI, OCNKH, YIIIEBOAbI, HyKICUHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus
O COCTaBe€ M CBOMICTBaxX MPEJCTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB CIYyXKaT
OCHOBOMH JIJIsl U3YYEHUS CYIIIHOCTH TPOIECCOB (DOTOCHHTE3A, IbIXaHHsI, THIIEBAPEHUSI.

B mmane ¢dopmupoBaHHS OCHOB HaydyHOTO MHPOBO33PEHHS, OCBOEHHUS OOIICHAYYHBIX
METOJIOB MO3HAHUSA U ONbITA MPAKTUYECKOTO MPUMEHEHMs] HAyYHBIX 3HAHUI HM3Yy4YeHHE IpeaMeTa
«XumHs» Ha YrIyONEHHOM YpPOBHE OCHOBAaHO HA MEXIPEIMETHBIX CBS3AX C Y4COHBIMH
IpeIMeTaMH, BXOJSIIMMHU B COCTaB MPEIMETHBIX 00jacTel «EcTecTBEHHO-HAYYHbIE MPEAMETHIY,
«MaremaTka 1 nHpopMaTHKa» U «Pycckuii S3bIK U TUTEPATYpay.

[Ipu n3ydyenum ydeOHOro mpenmera «XUMHA» Ha YIIyOJIEHHOM ypOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO U cpeaHero ooOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amayeit
MEPBOCTENEHHOW 3HAYUMOCTH SBISeTCSl (OPMUPOBAaHME OCHOB HAyKHM XHMHHM Kak oOiactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKOMN AEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB
MHUpPOBOW KyNnbTypbl. PemeHue 5Toil 3amaun Ha yriayOJ€HHOM YpOBHE M3Y4YEHHUs INpeaMera
IperoiaraeT pealn3alnnio Takux HeseH, Kak:

e (opMHUpOBaHME NPEACTABICHUI: O MaTepUAIbHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTAX U
MM03HABAEMOCTH SIBJIEHUH MPUPOJIbI, O MECTE XMMHUU B CHCTEME €CTECTBEHHBIX HayK M €€
Beyllell poiu B 00ECleYeHUH YCTOMYMBOTO pPAa3BUTHUSL UEIOBEUECTBA: B PELICHUU
npoOJieM 3KOJIOTUYECKOM, PHEPreTMYecKo W MHUIIEeBOH Oe30MacHOCTH, B Pa3BUTUHU
MEIULUHBI, CO3JJaHUU HOBBIX MAaTE€pHUaioB, HOBBIX MCTOUHMKOB SHEPIHH, B 00ECIICUEHUN
paIMOHAIBLHOTO MPHUPOAOINOIL30BaHUsA, B (OPMUPOBAHUKM MHPOBO33PEHUS U OOIIeH
KYJIbTYpbl 4YEJIOBEKa, a TaKKe HKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CpENE;

® OCBOCHHE CHCTEMbl 3HaHMH, JEXKalMX B OCHOBE XHMHUYECKOW COCTaBIISIIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa: (PYHIAMEHTAIbHBIX TMOHSATUH, 3aKOHOB M TEOpUi
XMMHHU, COBPEMEHHBIX IPEJICTaBIEHUN O CTPOCHHWU BEIIECTBA Ha pa3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJIEKYJISIDHOM, HAJMOJIEKYJSIPHOM, O TEPMOJMHAMHYECKHX U
KHHETHYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHHsI XMUMHUYECKHX PEaKIHi, O XHUMHYECKOM
PaBHOBECHM, PACTBOpaxX M JUCHEPCHBIX CHUCTEMaxX, 00 OOIIMX HAy4YHBIX MPHUHIUIAX
XUMHYECKOI0 IPOU3BO/ICTBA;

e (¢opmupoBaHHe y OOy4YalOIIMXCS OCO3HAHHOTO IOHMMaHHUS BOCTPEOOBAHHOCTH
CHCTEMHBIX XUMHYECKUX 3HAHUH i1 OOBSCHEHUS KIIOYEBBIX HACH U Mpobiem
COBPEMEHHOM XUMHUH, UIsI OOBSICHEHHS W MPOTHO3UPOBAHMS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOIO PELIEHUsI IpoOsieM, CBA3aHHBIX C XUMHEH,
MPOTHO3UPOBAHMS, aHAIW3a W OLEHKM C TO3MLIUN HKOJOTHYECKOW Oe30MmacHOCTH



MOCTICICTBUI OBITOBOM M TPOU3BOJCTBEHHOW MEATEIHHOCTH YEJOBEKa, CBA3AHHOW C
XUMHAYECKHM MTPOU3BOJICTBOM, HCIIOJIb30BAaHHEM U IEpepabOTKOI BEIIECTB;

e yriyOJeHHe TMpPeJICTaBICHUH O HAyYHBIX METOAAX IMO3HAHUS, HEOOXOAUMBIX st
NpUOOpPETeHUs] YMEHUH OPUEHTHPOBATHCS B MUPE BEIIECTB U OOBACHEHHS XMMHUYECKHX
SIBJIGHUH, UMEIOIIUX MECTO B MPHUPOAE, B MPAKTUYECKOU NEATEIBHOCTH U MOBCEAHEBHOU
KU3HU.

B mnane peanu3zanuu nepBoOYEpEAHBIX BOCIIUTATEIBHBIX U PA3BUBAIOIINX (YHKIUI IETOCTHON
CHCTEMBI CPEIHEro OO0IIero oO0pa3oBaHMs MPH M3YYEHHH IMpeaMeTra «XHUMHUsS» Ha YriayOoi€HHOM
ypOBHE 0CO0YIO aKTyallbHOCTh MPUOOPETAIOT TAKKUE LENH U 33]]a4H, KaK:

e BOCHUTaHUE YOEXAEHHOCTH B NO3HABAEMOCTHU SIBJICHUI NMPUPOAbI, YBAXKEHUS K IIPOLIECCY
TBOpPUECTBA B O0ONACTH TEOPETUYECKUX M TMPUKIAAHBIX MCCICAOBAaHUNH B XUMHH,
(dbopMUpOBaHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH;

® pa3BUTHE MOTHBAlMM K OOYYEHUIO U TO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHUS O0OIICYETIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE IO3HABATEJbHBIX MHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN
oOyyJaromuxcs, popMHUpOBaHNE Y HUX CO3HATEILHOTO OTHOLICHHUS K CAMOOOPa30BaHHIO U
HEMpPEepPhIBHOMY O0pa30BaHMIO KaK YCJIOBHIO YCHEIIHONH Npo(decCHOHATBHOW U
OOIIECTBEHHON NeATeIbHOCTH, OTBETCTBEHHOTO OTHOIICHHMS K CBOEMY 3JI0POBBIO U
MOTPeOHOCTH B 3I0POBOM 00pa3e KU3HU;

e (opMUpOBaHME YMEHUH M HABBIKOB pPAa3yMHOI'O MPUPOJOINOIb30BAHUSA, pa3BUTHE
JKOJIOTUYECKON KYJIbTYpBHI, npuodpereHue OIIbITA 0011eCTBEHHO-TI0JIE3HOM
SKOJIOTHYECKOM JIeATSIIHHOCTH.

O011ee yKciI0 4acoB, MPeyCMOTPEHHBIX I U3YUEHHs] XUMHUU Ha YTIyOJIEeHHOM YPOBHE CPEIHETO
obmiero oopasoBanus, coctaBnseT 204 yacoB: B 10 ximacce — 102 vaca (3 yaca B Henento), B 11
kiacce — 102 yaca (3 yaca B Heneno).

COJEP/KAHUE OBYYEHUA
10 KJIACC

OPITAHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOi XUMHUH.

[IpenmMer u 3HaUEHUE OPraHUYECKON XUMHUHU, IPECTABICHUE O MHOTOOOpa3HH OPraHUYEeCKUX
COECIMHEHU.

DJNEeKTPOHHOE CTPOEHHE aTroMa yIrjepoja: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXHOCTH aroMma yriepoaa. XUMHUYEcKas CBSI3b B OPraHUYECKUX COEIUHEHMSX.
Tunsl rubpuauza aTOMHBIX opOuTanei yriepoja. MexaHu3Mbl 00Opa3oBaHHs KOBaJEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKUEeNTOpHBIN). TUIbl mepekprIBaHUsSI aTOMHBIX opOUTaseil, 6- u m-
cBsa3u. OpnuHapHas, JABOMHas M TpoiHas cBA3b. CnocoObl pa3pbiBa CBA3€ B MOJIEKYNax
opraHnueckux BemecTB. [loHaTHe 0 cBOOOTHOM panukaie, Hykiaeodue u anexkrpodure.

Teopust cTpoeHus opraHuyeckux coeauHeHuit A.M. byrtiaepoBa u  cOBpeMEHHBbIE
IIPENCTABICHNUS O CTPYKTYype MOJIEKYJ. 3HAUYEHUE TEOPUM CTPOCHUS OPTaHMYECKHUX COCHUHCHMM.
Mornekymsipaple U CTpyKTypHbIe (opmynbl. CTpykTypHble (OPMYNBI pa3IUYHBIX BHIOB:
pa3BépHyTas, COKpall€HHas, CkeieTHas. M3omepus. Buuasl u3omepuu:  CTpyKTypHas,



MPOCTPAHCTBEHHAs. DNEKTPOHHbIE A(PQPEKTH B  MOJIEKYJIaX OpPraHUYECKHX COCIMHEHHU
(MHIYKTUBHBIA U ME30MEPHBIN 3P PEKTHI).

[IpencraBienne o kiaccupukaud opraHU4eckux BemecTB. [loHaTHe 0 GyHKIIMOHAIHLHOU
rpynme. I'omonorus. I'omonornueckue psaapl. CucrteMaTuyeckas HOMEHKIIATYpa OPraHWYeCKHX
coequuenuii (IUPAC) u TpuBnanbHbie HA3BaHUS OTICIBHBIX MPEACTABUTEIICH.

OcobenHoctn M Kilaccu(ukanus ~ OpPraHUYECKUX  PEAKIMU. OxuciuTensHo-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XHUMHUH.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUsl BEIIECTB UM MX IPEBPALICHUN: O3HAKOMIJIEHHE C
o0pa3liaMu OpPraHMYECKUX BEHIECTB M MaTepUalaMd Ha WX OCHOBE, OMNBITHI MO MPEBPAILCHHIO
OpPraHMYECKUX BEIIECTB IPU HAarpeBaHuu (IU1aBjIeHUE, 0OYIIIMBAHNUE U TOPEHUE), KOHCTPYHUPOBAaHUE
MOJeJIed MOJIEKYJI OPraHUYECKUX BEILECTB.

Yri1eBo10poOabI.

Anxanel. ['oMonorudeckuii psij ankaHoOB, o0mias ¢opmyia, HOMEHKIATypa W H30MEpHS.
DONEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ AJIKaHOB, Sp3-r1/16pnzm3au1/m aTOMHBIX
opbOuTaneit yriepojaa, 6-cBa3b. Ou3nueckue CBOMCTBA aJTKaHOB.

XHUMHUYECKHE CBOMCTBA AJIKAHOB: PEAKLUUU 3aMELICHUS, U30MEpPHU3ALMH, IETUAPUPOBAHUSA,
LUKJIM3al11, TUPOIN3a, KpeKUHra, TopeHus. [IpencraBieHre o MexaHu3Me peakliuii paauKaibHOIO
3aMeIEeHUS.

Haxoxnaenue B mpupoae. CriocoObl moydyeHus: U MpUMEHEHNE aJTKaHOB.

Muknoankanel. OOmias ¢opmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKUX CBOMCTB MaybIX (LMKIONPONAH, LHUKIOOYTaH) U OOBIYHBIX (LIMKJIONEHTAaH,
[UKJIOTEKCaH) MUKJIoATKaHOB. CrocoObI TOIyYeHHS M IPUMEHEHHUE ITUKI0ATKAHOB.

Ankensl. ['oMonoruueckuit paj ankeHoB, oOmiast GpopMyiia, HOMEHKJIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aJIKEHOB, SpZ-FI/I6pI/I,Z[I/ISaLII/I$I aTOMHBIX opOuTasnei yrieposa,
o- 1 m-cBsi3u. CTpyKTypHass M reomerpuueckas (IMc-TpaHc-) nzomepusi. Ousnueckue CBOWCTBA
QJIKEHOB. XMMHYECKHE CBOMICTBa: peaklUu NPUCOCIUHEHUS, 3aMELIEHUS B O-MOJIOKEHUE MpHU
JBOMHOM CBSI3H, MOJMMEpHU3alMK U OoKkucieHus. [IpaBuno MapkoBHukoBa. KadecTBEHHBIE peaknyu
Ha JIBOIHYIO cBsI3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHE AIKEHOB.

ATKa/IUEHBI. Knaccudukanus aJKaJueHOB (conpspkEHHBIE, U30JIMPOBaHHBIE,
KymynupoganHvie). OCOOCHHOCTU DJIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOWCTB COMPSHKEHHBIX
IUeHoB, 1,2- u 1,4-npucoeaunenue. [lonumepusanus conpsskEHHBIX JUeHOB. CocoObl MOTydeHus
U IPUMEHEHNUE aJIKa/INEHOB.

Ankusbl. ['oMonoruueckuil psa ajakuHOB, o0mas ¢Gopmyna, HOMEHKIATypa U H30MEpHs.
DNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKUHOB, SP-THOPHAM3AIMS aTOMHBIX
opOutaneii yriaepoga. DusnUecKkue CBOWCTBA QJIKWHOB. XHMHYECKHE CBOWCTBA: PEAKIIUU
MIPUCOEAVHEHNS, AUMEpPU3allMl U TPUMEPHU3aLUH, OKUCIEHUs. KHCIOTHBIE CBOWCTBAa aJIKMHOB,
MMEIOIIMX KOHIEBYIO TPOWHYIO CBs3b. KauecTBeHHble peakiMM Ha TpPOiHYIO cBs3b. CrocoObl
MOJIy4EHUs U IPUMEHEHUE aJIKUHOB.

ApomMaTtudeckue yriieBofoposl (apeHsl). ['oMonoruueckuil psa apeHo, obmas Gopmyna,
HOMEHKJIATypa U HM30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OeH3oua.
@du3nyecKknue CBOWCTBA apeHOB. XHWMHUYECKHE CBOMCTBa OEH307a M €ro TOMOJIOTOB: PEaKIUU
3aMelieHus B OEH30JbHOM KOJIBIE U YIJIEBOJOPOAHOM paJMKalle, PEakUuu MPUCOSAUHEHHUS,
OKHCJIEHHE ToMoJIoToB OeH3oma. [IpencraBienne 06 OpUEHTUPYIOIIEM JEHCTBHHM 3aMECTHTEIICH B
OEH30JIbHOM KOJIblIe Ha MPUMEPE aTKMIbHBIX PaJAUKaIoB, KapOOKCHILHON, THAPOKCUIIBHON, aMUHO-



U HUTPOTPYIIIBI, aTOMOB TajmoreHoB. (OCOOCHHOCTHM XMMHYECKHX CBOWCTB  CTHpOJIA.
[Momumepuzanus ctuposna. CriocoObl MOTY4YEeHUS U MPUMEHEHHE ApOMATUIECKUX YTIIEBOIOPOIOB.

[Ipuponnsiii ra3. [lomytHbie HedTsHBIE Ta3bl. HedTh u e€ npoucxoxaenue. KameHHBIN yroib
1 MPOAYKTHI ero nepepadoTku. CriocoOs! nmepepadboTku He(TH: MEPEroHKa, KPEKUHT (TEPMUYECKUM,
KaTtanuTuieckuit), pudopmunr, muponus. IIpomaykTsl mepepaboTku He()TH, WX HPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B OBITY.

I'enernyeckas CBS3b MEXKAY PA3IMYHBIMU KJIACCAMH YTJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOCHHME TaJOreHIPOU3BOAHBIX YIIIEBOAOPOJOB. Peakuuu 3amerieHus
rajloreHa Ha THIPOKCOTPYNIY, HHUTPOTPYIIy, IMAHOTpymHmy, aMmuHOrpymmy. [lelicTBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO W CIHMPTOBOrO  pactBopa énoun. BsaumopeiictBue
JUTaJOTeHAIKaHOB C MarHueM M IUHKOM. [loHsTHE O MeTayjuiIoOpraHUyYecKUX COEIUHEHUSIX.
Hcnonb30BaHue TrajoOreHNpPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHHUKE M TMpPU CHUHTE3e
OpPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIC METOJbl W3YYCHUS BEIIECTB W UX MPEBPAIICHUN: HW3YYCHHE
(U3MYECKUX CBOWCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), KaYECTBEHHBIX PEAKIMi YIIIEBOJOPOIOB
pa3nMYHBIX KiaccoB (oOeciBeuMBaHHE OpPOMHOW WM HOJHON BOJBI, pacTBOpa IepMaHraHara
KaJlvs, B3aMMOJICHCTBUE alleTUICHA C aMMHAYHBIM pacTBOpoM okcuia cepedpa(l)), kauecTBeHHOE
oOHapyKEHHE YIiepo/ia U BOJOPOa B OPraHNYECKHX BEIIECTBAX, MMOJyYCHHE STUIICHA U N3YUEHHE
€ro CBOWCTB, O3HaKomiieHHWEe ¢ koyulekiusmMu «Hedptb» u «Yrompy, ¢ obpasmamu IulacTMacc,
KaydyKOB ¥ PE3UHBbI, MOJCIMPOBAHHWE MOJEKYT YIIEBOJOPOAOB U TaJlIOT€HIIPOU3BOIHBIX
YTJIEBOIOPOOB.

Kucnopoacoaepxamye oprannyeckne coeinHeHUsl.

[IpenenpHble 0HOATOMHBIE CTUPTHL. CTpOeHHE MOJIEKYT (Ha MpUMEpe METaHOJIa U 9TaHOJA).
I'omonoruueckuit psia, odmiast popmyna, U30MepHsi, HOMEHKIATypa u kiaccupukamms. Puznyeckue
CBOMCTBA MpeNebHBIX OJHOATOMHBIX CIIUPTOB. BOIOpOAHBIE CBSI3M MEXIY MOJIEKYIaMHU CIUPTOB.
XUMHYECKHE CBOWCTBA: PEAKIIMU 3aMENICHUs, NeTHApaTallid, OKHUCIEHHUS, B3aUMOJIEHCTBUE C
OpPraHMYECKUMH W HEOPTaHWYCCKUMHU KHUCIOTaMu. KadecTBeHHas peakius Ha OJHOATOMHBIE
cnupthl. [leficTBMe 5TaHONa W MeTaHOJa Ha OpraHu3M uenoBeka. CHocoObl TONy4eHHUS U
MIPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[Ipocteie >¢upsl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3UUYECKHX U XUMHUYECKHUX
CBOMCTB.

MHOroaToMHbI€ CIOUPTHl — OJTUJICHTIUKONb U TinlepuH. Dus3nueckue W XUMHUYECKHE
CBOMCTBA: pEAKIMU 3aMEIIEHUs, B3aUMOJCHCTBHE C OPraHUYEeCKUMU U HEOPTaHUYECKUMU
KHCJIOTaMH, KadyeCTBEHHAs PEaKIds Ha MHOTOaTOMHBIC CIUPTHI. [IpemcraBieHne o MexaHU3ME
peaknuii HykJieoduIpHOTO 3aMenienus. JleficTBue Ha opranu3M denoBeka. CriocoObl OTYISHUS U
MIPUMEHEHHE MHOTOAaTOMHBIX CITPTOB.

®enon. CTpoeHHE MOJEKYIbI, B3aUMHOE BIHUSHHUE THUAPOKCOTPYIIBI U OEH30JBHOTO SJIpa.
Ousnyeckue cpBoiictBa ¢eHona. OcoOEHHOCTH XHMMUYECKHMX CBOMCTB (QeHona. KauecTBeHHbIE
peaknuu Ha ¢enon. TokcuuHocTh (deHona. CrmocoObl ToONydeHUs W TpUMEHEHHEe (eHoma.
denonpopManbIeruIHas cCMoa.

KapOoHumnbpHBIE COETMHEHUS — AlIbJICTH/IBI U KETOHBI. DIIEKTPOHHOE CTPOSHUE KapOOHHMILHOM
rpynnsl. ['oMonornyeckue psabl aidbAeTHAOB M KETOHOB, oOmas ¢opMmyna, H30MepHUs U
HOMEHKJIaTypa. PU3nyecKue CBOMCTBA albJETUI0B U KETOHOB. XMMHUYECKUE CBOMCTBA aJbJECTUI0B
M KETOHOB: peakuuu mnpucoequHeHus. OKHCIEHHWE albJeru/I0oB, Ka4eCTBEHHBIC pEaKIUHh Ha
anpneruibl. CriocoObl MOTY4YeHHs U IPUMEHEHHE aJIbJICTHIOB U KETOHOB.



OnHOOCHOBHBIE TpeaeNbHble KapOOHOBBIE KHUCIOTH. OCOOEHHOCTH CTPOSHHS MOJICKYII
KapOOHOBBIX KucCHOT. M3omepuss u HoMeHkiarypa. DU3MYECKHE CBOMCTBA OJHOOCHOBHBIX
npesie’bHbIX KapOOHOBBIX KUCIOT. BomopoaHbie CBA3M MEXy MOJEKyJIaMU KapOOHOBBIX KHCIOT.
XUMUYECKHE CBOMCTBA: KHUCIOTHBIE CBOWMCTBA, peaklus ATepu(UKALUU, PEaKLUUd C Yy4aCTUEM
yIIACBOJOPOAHOTO pamukana. (OCOOCHHOCTH CBONCTB MYpaBbUHOW KHCJIOTBHL [loHATHE O
MIPOU3BOIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHoroodbpazue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HEMPENECNIbHBIX U apOMATUYECKUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX
KHCIIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. IlpencraBurenu BbICHIMX KapOOHOBBIX — KHUCJIOT:
CTeapHHOBas, TMaJIbMUTUHOBAs, OJCUHOBAs, JUHONEBAsA, JUHOAEH08as KUCIOThL. CrocoObl
MOJTyYCHHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxwubie 3¢upsl. ['omonornueckuir psa, obmas Qopmyrna, U30MepUs U HOMEHKIATYpA.
du3nuecKre 1 XMMUYECKHE CBOMCTBA: THAPOJIU3 B KUCIIOHN U IIETOUYHOM Cpese.

Kuper. Crpoenne, ¢uznveckne M XUMHUECKHUE CBOICTBA JKMPOB: THIPOIHM3 B KHCIOW H
menoyHoi cpene. OCOOEHHOCTH CBOWCTB YKHPOB, COJACPIKAIINX OCTATKH HEMPEACTbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPOJE.

MpbUT4 KaK COJIM BBICIIUX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapakrepucTuka yrieBojoB. Kiaccudukanus yrieBogoB (MOHO-, IU- H
nonucaxapuzpl). MoHoOcaxapuabl: TJIOK03a, (pykro3a, ramakrosa, pub03a, aAe30KCHpudo3a.
®dusnueckue CBOMCTBA U HaxoxaeHue B npupoge. orocunres. XUMHUUECKUE CBOMCTBA TIIFOKO3bI:
pEaKIuu ¢ y4acTHEeM CIUPTOBBIX U albJAECTUAHON TPYII, CIUPTOBOE U MOJIOYHOKHUCIIOE OpOXKEHHE.
[IpumeHeHue TIIOKO3bI, €€ 3HAUEHHUE B JKU3HENEATENbHOCTH opraHusMa. /lucaxapuabl: caxaposa,
MajbTO3a M JaKTo3a. BoccTaHaBiIMBAIOUIME U HEBOCCTAHABIMBAIOLIUE aucaxapuabl. ['uapomaus
nucaxapunoB. Haxoxxnenue B mpupone u npuMeHeHue. [lommcaxapuipl: Kpaxmai, TJIMKOT€H U
nemnono3a. CTpoeHne MakpoMOJIEKYJl KpaxMaia, TIIMKOT€Ha U LEJUIr0I03bl. DHU3nuecKkue CBOMCTBA
KpaxMaja M LeJUTI0JI03bl. XMMHUECKHE CBOMCTBA Kpaxmala: THAPOJIN3, KAUYECTBEHHAs PEaklMs C
nosoM. XMMHYECKHE CBOMCTBA LIEUIIONIO3bl: THAPOIIN3, MTOJIydeHHnEe 3QpUpoB 1eitoa03bl. [lonarue
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIEepUMEHTAIbHBIE METOJIbl M3Y4YEHUs BEIIECTB W MX MPEBPALECHUN: pPaCTBOPUMOCTh
pa3IMYHBIX CIIUPTOB B BOJAE, B3AMMOJICHCTBHE 3TAHOJIA C HATPUEM, OKHCIIEHHE 3THJIOBOTO COUPTa B
albJIeru]l Ha pacKaji€HHON MEIHOM MPOBOJIOKE, OKUCIIEHNE 3TUIIOBOIO CHHUPTA JAUXPOMATOM Kajus
(BO3MOXKHO HCMOJIb30BAaHUE BUIEOMATEPHUATIOB), KAueCTBEHHBbIE pEaKUMU Ha ajbAeruiabl (C
ruapokcuaom nuammuHcepedpa(l) u ruapoxcuaom menu(ll)), peakius rioumepuHa ¢ THAPOKCUIOM
meau(ll), xumudeckue CBOICTBa pacTBOpa YKCYCHOM KHCIOTHI, B3aMMOJICHCTBHE pacTBOpa
MIIOKO36l ¢ rugapokcuaoMm  Mmeau(ll), B3ammopmeiicTBme Kpaxmaaa C  HMOJOM, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 1Mo TeMaM «CrnupTel U QeHomns», «KapOoHoBbie KUCIOTHI. ClI0XKHbBIE
3hUPBD».

A3oTcoaep:kalye OpraHnyecKkne coeIMHeHusl.

AMUHBI — OpraHn4ecKue Mpou3BoaAHble aMMuaka. Kiaccudukanys aMuHOB: anudaTHiecKue
U apoMaTUyecKue; MepBUYHbIE, BTOPUUHbIE U TpeTuuHble. CTpoeHHe MojeKyl, obmas dopmya,
U30MepHsi, HOMEHKJaTypa u (U3MYecKre CBOWCTBA. XHMHUYECKOE CBONCTBa anu(aTHIecKuX
AMUHOB: OCHOBHBIE CBOMCTBA, aAJIKWJIMPOBAHUE, B3aUMOJICUCTBUE NIEPBUYHBIX aMUHOB C a30THUCTOU
kucinoToil. Coslv aJKuIaMMOHUS.

AHWIMH — TIPEJICTaBUTEIb aMUHOB apoMartndeckoro psga. CTpoeHwe aHWiIMHA. B3amMmHoe
BIUSHUE TPYNI aTOMOB B MoJleKyine aHwinHa. OcoOEHHOCTHM XMMHUYECKUX CBOWCTB aHWIMHA.



KauecTtBenHsie peakiiuu Ha aHWIMH. CIIOCOOBI MOTYYCHHS ¥ TIPUMEHEHUE aln(PaTHIecKuX aMHHOB.
[TonydeHnue aHWIMHA U3 HUTPOOCH307IA.

Amunokuciotsl. Homenknarypa u uzomepus. OTenbHbIe MPEACTABUTEIN O-aMUHOKHUCIIOT:
TIAIWH, anaHuH. OU3HYecKne CBOMCTBA aMHMHOKHCIIOT. XMMHYSCKHE CBOMCTBA aMHHOKMCIIOT KakK
aM(pOTEepPHBIX OPTAHWYECKUX COCAMHCHMN, PEaKIHs MOJUKOHICHCAIIMU, O0pa30BaHHE IMENTHUIHON
cBs3U. buonoruyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOIU3 MENTUIOB.

benku xak npupoaHbie monumepsl. [lepBudHas, BTOpUYHas M TPETUUHAS CTPYKTypa OCIIKOB.
XHUMHYECKHE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPAIlHs, KAYECTBEHHBIE PEaKIIMU Ha OCIIKH.

DKCIepUMEHTAIBHBIE METOJIbI U3YUCHHSI BEIIECTB M UX MPEBPAILEHUI: pacTBOpeHHEe OEIKOB
B BOJIe, J€Harypalusi O€JIKOB MpU HArpeBaHWM, I[BETHBIE pEaKUUU Ha OCJKH, pPEIICHHE
SKCIEPUMEHTAIBHBIX 3aJlad 10 TeMaM «A30TCOJEp KalllUe OpPraHUYeCKHUE COCIUHEHUS» U
«Pacrno3HaBaHue OpraHM4eCcKrX COCTUHEHUI.

BricokomosieKyJIIpHbIE COeIMHEHUS.

OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJIIPHBIX COEIMHEHUN: MOHOMEp, TMOJUMED,
CTPYKTYPHOE€ 3BEHO, CTEIECHb MOJUMEPU3ALIUU, CPEIHSS MOJIEKysipHas Macca. OCHOBHBIE METO/bI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — TIOJIMMEPHU3alis U OJUKOHIEHCALUS.

[Tonumepnsie mMatepuansl. [lmactMaccsl (MOJUATUIIEH, TOJUNPONUICH, MOJTUBUHWIXJIOPHUI,
MOJIUCTUPOJI, TMOJIUMETHIMETAKpUIIAT, MOJUKApOOHAThI, MOJUATWICHTepedTanar). Ytunuzamus u
nepepadoTKa MIacTUKA.

DnacToMephl:  HATypalbHBI  KaydyK, CHHTETHUeCKHe Kaydyku (OyTaJHEeHOBBIH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanpHbIE (XJIOMOK, IHIEPCTh, IMIENK), MCKYCCTBEHHBIC (BHMCKO3a, all€TaTHOE
BOJIOKHO), CHHTETHUYECKHE (KarpoH U JIaBCaH).

[Tonumepsl cnenuanbHOrO HazHadeHHs (Te(JIOH, KeBIap, AJIEKTPOMPOBOSIINE MOIUMEPHI,
OuopasinaraemMbie IOTUMEPHI).

DKCHEePUMEHTAIBHBIE METOJIBI M3Y4YEHUsl BEIIECTB W MX IPEBpAIICHUN: O3HAKOMJICHHE C
oOpa3llaMi  TPUPOJHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAacC, Kay4dyKOB, pelIeHue
SKCIEPUMEHTANIbHBIX 3aa4 1o TeMe «Pacno3HaBaHMe M1acTMAcC U BOJIOKOH .

Pacuérnpie 3amaun.

Haxoxxnenne mosnekysasipHO (OpMYJIbl OPraHUYECKOTO COSAMHEHUS MO MAacCOBBIM JIOJSM
9JIEMEHTOB, BXONSIIUX B €r0 COCTaB, HAXOXXJIEHHWE MOJEKYJSIPHOW (POPMYNIBI OPraHUYECKOTrO
CoeMHEHHS 10 Macce (00bEMY) MPOIYKTOB CrOpaHUs, 10 KOJTUYECTBY BellecTBa (Macce, 00bEMY)
MPOAYKTOB PEAaKIUU W/WIM UCXOAHBIX BEIIECTB, YCTAaHOBIEHUE CTPYKTYPHOU (HOPMYIIbI
OPTraHWYECKOTO BEIIECTBA HA OCHOBE €ro XUMHUYECKMX CBOWCTB WJIHM CIIOCOOOB TMONTYYCHUS,
oTpe/ieJICHUE JI0TU BbIXOa MPOAYKTa PEaKIIUU OT TEOPETHUYECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzamust MexnpeaMEeTHBIX CBA3€M MpU M3y4YeHHHM opranudeckoil xumuu B 10 kiacce
OCYIIECTBJISIETCS. Yepe3 HCIOJIb30BaHUE KaK OOIMUX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK H
MOHSATUHN, TPUHATHIX B OT/ACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTecTBEHHO-HAYyYHbIE TIOHSTHS: SBIICHUE, HAYYHBINA (DaKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHallM3, CHHTE3, KJIacCUPUKALUsi, HaONIOJeHHUEe, W3MEpPEHHe, OKCICPUMEHT,  MOJEIb,
MOJIETTUPOBAHHUE.

®dusuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPIrEeTUYECKUN YPOBEHD,
BEIIECTBO, TENO, O00BEM, arperaTrHoe COCTOSHHE BEIIeCTBA, (PU3UYECKUE BEIUYMHBI, CTUHUIIBI
MU3MEPEHUS], CKOPOCTh, SHEPTHs, Macca.



buonorus: xinerka, opraHu3M, JKOocHcTeMa, Ouocdepa, MeTaboJM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETEepPOTPOMHBIN THUN THUTaHHS, OpokeHue, (OTOCHUHTE3, IbIXaHUE, OCNKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIIOTHI, (DEPMEHTEHI.

I'eorpadus: moyie3Hble KCKOITaeMbIe, TOTLIHUBO.

TexHosorHs: MUIIEBbIE MPOAYKTHI, OCHOBBI PAlIMOHAIBHOIO MUTAHHUS, MOIOIIHE CPEIICTBA,
MaTepHalIbl U3 UCKYCCTBEHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne OCHOBbI XMMHH.

Atom. CoctaB aTOMHBIX sjaep. XuMHueckuil anemeHT. M3oronbl. CTpoeHue 3JIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIE YHCIJIa. DHEPreTUYECKHE YPOBHU U MTOypPOBHU. ATOMHBIE OpOUTAIIH.
Knaccudukanysi XaMAYeCKHX 3JIeMEHTOB (S-, p-, d-, f-anmements). Pacnpenenenue 3J1eKTpOHOB 110
aTOMHBIM OpOUTAISIM. ODJEKTPOHHBIE KOH(HUTYypamuyd aTOMOB 3JEMEHTOB IEPBOrO—4ETBEPTOTO
MEPUOJIOB B OCHOBHOM U BO30YXIEHHOM COCTOSHHH, JJIEKTPOHHBIE KOH(UTYpallid HOHOB.
ONEeKTPOOTPULATEIILHOCTD.

[lepuonnueckuii 3akoH u Ilepuoguueckas cucreMa XumMuyeckux anemeHtos J[.H.
Menpeneena. CBsi3b epuoANYECKOro 3akoHa U Ilepuonnyeckoil CUCTEMbI XUMUUECKUX 3JIEMEHTOB
C COBPEMEHHON TEOpHell CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBONCTB XMMHUYECKHX
3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBHIX U CIOXKHBIX BELIECTB 110 IPYIIaM U MeproaaM. 3HaYeHHe
nepuoandeckoro 3akona JI.11. Menneneesa.

XuMuyeckass CBsI3b. BHIBI XWMHWYECKOH CBSI3M: KOBAJICHTHAs, WOHHAS, MeTajJIMdecKas.
MexaHu3mbl 00pa30BaHNs KOBAJIEHTHOM CBSI3U: OOMEHHBIH U JIOHOPHO-AaKIENTOPHBINA. DHEprus u
JuIMHa CBs3U. llomspHOCTH, HANPaBIECHHOCTh M HACBIIAEMOCTb KOBAJIEHTHOM CBs3U. KpaTHble
cBA3U. BonoponHas cBs3b. MEXMOIEKYJISPHBIEC B3aUMOJCUCTBUS.

BaneHTHOCTh M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b JIEKTPOHHON CTPYKTYPBI MOJIEKYJI
C UX T€OMETPUUYECKUM CTPOEHHEM (Ha MpUMEPE COEANHEHUHN JIEMEHTOB BTOPOIO EPUOIA).

[IpencraBienre O  KOMIUIEKCHBIX — coeuHeHHsX. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMILIEKCOOOpa3oBareib, JIMTaHJbl. 3HAYeHHE KOMIUIEKCHBIX coeauHeHui. Ilonstne o
KOOPAMHALIMOHHON XUMUHU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSA. TUIIBI KPUCTAIINYECKUX PEIIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

Ilonsatne o mucnepcHsIx cucremax. Mctunubie pactBopsl. [IpencraBieHue 0 KOJUIOMIHBIX
pactBopax. CriocoObl BhIpayKE€HHsI KOHIIEHTPAIUK PacTBOPOB: MAacCOBasi J0JIs BEIIECTBA B PACTBOPE,
MOJISIpHAsE ~KOHLEHTpauus. HachlleHHble M HEHACBIIEHHBIE PAacTBOPBL, PAaCTBOPHUMOCTb.
Kpucramnoruaparst.

Knaccupukanuss u HOMEHKIAaTypa HEOpraHMYECKHX BellecTB. TpuBHAlIbHBIE Ha3BaHUS
OTJEJIbHBIX NIPEICTAaBUTEIICH HEOPIraHMYECKUX BEIIECTB.

Krnaccudukanys XuMHYECKUX peakluil B HEOPraHMYECKONM M OpraHMYecKON XUMHUU. 3aKOH
COXPAaHEHHs MAacChl BEIIECTB; 3aKOH COXPAHECHHsS W IPEBPAILECHUS DHEPIMHM IIPU XMUMHYECKHUX
peakiusx. TeruoBsie 3 (HeKTh XUMHUECKUX peakuuil. TepMOXUMHUECKUE YPAaBHEHHS.

CKOpOCTh XMMHUYECKON peakIuu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (aKTOpPOB. I'OMOTEeHHBIE U
rereporeHHsle peakuu. Karanus u katains3aTopsl.



OOparuMbie 1 HeoOpaTUMBbIE peakuruu. XUMHUYecKoe paBHOBecHe. KoHCTaHTa XMMHYECKOTO
paBHOBecHs. DakTOpbl, BIMAIONIME Ha MOJOXKEHHE XUMHUYECKOTO PaBHOBECHS: TeMIEpaTypa,
JIaBJICHHUE U KOHIICHTPAIMH BEIeCTB, yyacTByomux B peakuuu. [Ipunnun Jle [larensbe.

OnekTponautuyeckas guccounanus. CunpHble ©  cinabble  27eKkTpoiauThl.  CrerneHb
nucconuanuu. Cpena BOIHBIX PACTBOPOB: KUCIOTHAs, HEUTpasibHas, IienoudHas. BoaopomHsiii
nokazarens (PH) pactBopa. ['maponus coneii. Peakimu nonnoro ooMena.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  peakiuu. CreneHb okucieHus. OKUCIUTENs U
BOCCTaHOBUTENb. IIpomecchl OKHCIEHUS U BOCCTAHOBJICHHUA. BakHelliue OKUCIUTENTH U
BOCCTAHOBUTENU. METOI 3JIEKTPOHHOTO Oasianca. DJIeKTPOIU3 PACTBOPOB U PACIIJIABOB BELIECTB.

DKCIIepUMEHTAIbHBIE METO/Abl HM3y4YeHHS BEUIECTB W WX TPEBPALICHUN: pPa3JIOKEHHE
MEepoKCHJa BOJOpPOJAa B MPHUCYTCTBUHM KaTaau3aTopa, MOJAEIH KPUCTAIIMYECKHX PEHIETOK,
MIPOBEJICHUE peaKlnii HOHHOTO 0OMEHa, OMpe/ielieHrue CPpeIbl PACTBOPOB C MOMOIIBIO HHAUKATOPOB,
W3yYeHHE BIUSHUS pa3IMYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOH PpEaKIUu W MOJOKCHHE
XUMHAYECKOTO PaBHOBECHSI.

Heopranuueckasi Xummusi.

[Tonoxxenue nemeramwioB B Ilepumoguyeckoil cucreme XuMHUuecKux odnemeHtoB [I.U.
MenpaeneeBa M OCOOEHHOCTH CTPOEHMSI HX aromMoB. PHU3MYECKUE CBONHCTBA HEMETAJUIOB.
AnoTponusi HEeMETaUIOB (Ha MpUMepe KUCIOopoia, cepbl, hocdopa u yriepoaa).

Bogopon. Ilonydenue, ¢usuueckre M XUMHUYECKHE CBOICTBA: peakIUU C MeTaulaMd H
HEMeTallJlaMH, BOCCTAaHOBHUTEIbHBIE CBOMCTBA. [ ipuabl. TOIUIMBHEBIE TIEMEHTHI.

l'anorensl. HaxoxaeHune B THpHPOJE, CHOCOOBI TOJMYYEHHUs, (PHU3MUECKHE W XUMHYECKUE
cBoiicTBa. ['amoreHoBoAopoabl. BaxHelmne KHCIOPOACOAEPKAIIUE COCAUHEHHUS TaJIOT€HOB.
JIaGopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOTYy4YeHUs rajoreHoB. IlpuMeHeHne rajnoreHoB U ux
COCIMHEHUM.

Kucnopoa, o30H. JlaGopaTtopHble M HpPOMBIIUICHHbIE CHOCOOBI MOJYYEHHS KHUCIOPOJa.
du3nuecKkue U XUMUIECKHE CBOMCTBA U IPUMEHEHNE KUCIIOpoia i 030HA. OKCHIIBI U TIEPOKCH/IBL.

Cepa. Haxoxaenue B nmpupojie, CrocoObl MOydeHus1, GU3NUECKIE U XUMUYECKHUE CBOMCTBRA.
Cepoogopon, cynbduasl. Oxcun cepoi(1V), okcun cepri(VI). CepHuictas u cepHasi KUCIOTHI U HX
coiu. OCOOEHHOCTH CBOUCTB cepHOM KUCIOThI. [IpuMeHeHue cepsl U €€ coeAMHEHUI.

A3zot. HaxoxneHue B mpupojie, croco0bl NoaydeHus], (pu3nueckue 1 XuMHUYECKHE CBOICTBA.
Ammuak, HUTpUABL. OKCHIBI a30Ta. A30THCTas W a30THAash KUCIOTHI U WX coiu. OcoOeHHOCTH
CBOMCTB a30THOW KUCNOTHI. [IpMeHeHne a30Ta u ero coeAMHEeHU. A30THbIE y10OpeHHUs.

®ocdop. Haxoxnenue B mnpupojie, CHOCOOBI TOIY4YeHUs, (pU3MUecKHe U XUMHUYECKHE
cBoiictBa. @ochuast u dhochun. Oxcuasl hocdopa, hochoprHas kucinora u € conu. [Ipumenenne
bocdopa u ero coenunenuit. ochopHeie ynodpeHus.

VYraepon, HaxoxJIeHHe B TMpupojae. AJuloTponHble Mogudukaiuu. dusznyeckue U
XMMHYECKHE CBOWCTBA MPOCTHIX BELIECTB, 00pa3oBaHHbIX yriepoaoMm. Okcup yriaepona(ll), okcun
yraepoaa(lV), yronbHas kucinotra U €€ coilu. AKTUBHUPOBAHHBIA yrojib, aacopOuus. DysiepeHsl,
rpadeH, yriepoaHble HaHOTPYOKH. [IprMeHeHre pOCThIX BEIIEeCTB, 00Pa30BaHHBIX YIIIEPOIOM, U
€ro COCIMHECHUMN.

Kpemuuii. Haxoxxaenue B mpupoje, CrocoObl MOJMy4YeHHs, (U3NUYECKHEe U XUMHUYECKUE
cBoiictBa. Oxcun kpemHus(1V), kpemHueBas KHCIIOTa, CUIMKATHL. [IpuMeHeHHWe KpPEeMHHUS M €ro
coeguHennii. CTEKI0, €ro MoJIydYeHue, BUAbl CTEKIIA.



[Tonoxxenne metamoB B [leprogudeckoll CUCTEME XUMHUYECKHX dJieMeHTOB. OcoOeHHOCTH
CTPOCHUS IIEKTPOHHBIX 000J0YEK aToMOB MeTaisioB. OO0mmue ¢u3ndyeckue CBOMCTBa METAJUIOB.
IIpumeHeHue MeTamioB B ObITY U TexHHKe. CIIJIaBbl METAJIJIOB.

DNEeKTPOXUMHUUYECKUH PsJl HanpshkeHUH MerasioB. O0mmue crnocoObl NOTY4YEeHUsT METaJIOB:
TUIPOMETALUIYPrusi, MUPOMETAIUTYPIusl, MeKTpoMmeTautyprus. IloHsTHe o KOppo3uum MeETayljioB.
CrniocoOpl 3a1IUThl OT KOPPO3HUH.

OOmas xapakrepuctuka MeTaiuioB |A-rpynnsl I[lepuoanyeckoil cucTeMbl XHMHYECKHX
ieMeHToB. HaTpuil u kanuii: momydeHue, ¢pu3Myeckue M XUMUYECKHE CBOMCTBA, NPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIMHEHUM.

Oobmas xapakrtepuctuka MmetamioB |lIA-rpynmer Ilepuoanueckoil cucTteMbl XUMHUYECKUX
3JIEMEHTOB. MarHuii ¥ KajapLuil: moxydeHue, pU3nuecKkue U XMMHUYECKUe CBOWCTBA, MPUMEHEHUE
IIPOCTHIX BEIIECTB U UX coeTuHeHU. JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUs!.

ANOMMHUI: TIONMydeHue, (PU3MYECKHe W XHMHUYECKHE CBOMCTBA, NPUMEHEHHE IPOCTOTO
BEIIECTBA W €ro coeauHeHH. AMQOTepHbIE CBOWCTBA OKCHJA M THUAPOKCHAA aTIOMUHUS,
TUIPOKCOKOMIIJIEKCHI aTFOMUHUS.

OOmast xapakTepucTuka MeTaiioB noOounslx noarpynn (b-rpymm) Ilepuonnueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyeckue U XMMUYECKHE CBOWCTBA XpoMma M €ro coeAMHEHUH. OKCHUIbl U TUAPOKCHIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel W IUXpOMAaThl, WX OKHCIHMTEIIbBHBIC CBOWCTBA.
[losnydyeHne u npuMeHEHUe XpoMma.

®usznueckue W XHMMHYECKHME CBOMCTBA MapraHia MW €ro coeauHeHud. Bakuenmme
coequnenus mapranua(ll), mapranua(lV), mapranna(VI1) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKHUCIINTENbHBIE CBOWCTBA.

du3nyecKkue U XMMHUYECKHE CBOWMCTBA jKeje3a U ero coequHeHuil. OKcuapl, THIPOKCUIBI U
conu xene3a(ll) u xxeneza(lll). [Tomyuenre u npumMeHeHue xee3a 1 ero CIIaBoB.

Ou3NYeCKe U XUMHUYECKHE CBOMCTBA MenH U €€ coequHeHuil. [lomyyeHrne m nmpuMeHeHue
MeJH U €€ COeqUHECHHUI.

[unk: nmonydenue, pu3ndeckue U XUMHUECKUE CBOIcTBa. AM(pOTEepHbIE CBOMCTBA OKCHJIA U
TMIPOKCHU/IA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[ppuMeHeHe IMHKA U €r0 COEMHEHHH.

DKcrepuMEHTAJIbHbIE METOJbl U3yYEHHS BELIECTB U UX MPEBpALICHHI: U3yueHue oOpasLoB
HEMETaJlJIOB, ropeHue cepul, (ocdopa, xKeneza, MarHus B KHUCIOPOJE, H3y4EHUE KOJUIEKLIUU
«MeTamnel U CIJIaBbD», B3aUMOJEHCTBUE IIEIOYHBIX U IIEIOYHO3EMEIBHBIX METAUIOB C BOJIOM
(BO3MOYKHO MCIOJIb30BaHUE BHJIEOMATEPUAIIOB), B3aMMOJEHCTBHE LIMHKA M JKelle3a C pacTBOpamMH
KHCIIOT M HIeNouel, KaueCTBEHHbIE peaklMd Ha HEOpraHW4ecKue aHUOHbI, KaTHOH BOAOpOJA U
KaTHOHBI METAJUIOB, B3aUMOJICHCTBUE THMAPOKCUIOB AFOMUHUSA M IUHKA C PacTBOpPaMU KHUCJIOT U
LIeJI0YEH, pEIEHNE dKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM «I amorensl», «Cepa u €€ COeqUHEHUS,
«A30T U ¢ochop M UX coenMHEHMsS», «MeTalabl TIaBHBIX HOArpynm», «MeTamibl moOOYHBIX
MOATPYIII».

XuMUA U )KU3Hb.

Ponp xumuu B obecrieueHUM YCTOMYMBOTO Pa3BUTHs yenoBeuecTBa. [loHATHE O HayuyHBIX
METOJIaX MO3HAHMWS U METOMOJIOTMHM Hay4dHOIro HccienoBaHusd. HayuHble NpUHIMIBI OpraHUu3aluu
XMMHUYECKOr0 MPOU3BOJACTBA. [IpoMbllUIeHHBIE CHOCOOBI MOJIyYeHHs] Ba)KHEHIIMX BelIecTB (Ha
IIpUMepe MpPOU3BOACTBA aMMMaKa, CEpPHOM KHCIOThHI, MeTaHoisa). [IpoMbllluleHHBIE CIOCOOBI
MIOJIyYEHUS METAJUZIOB M CIUIABOB. XHMHUYECKOE 3arpsi3HEHUE OKpYXKAIoLEH Ccpeiasl U €ro
nociencTBus. Posib XuMum B o6ecrieueHNH SHEPreTHIecKoil 0€30macHOCTH.



Xumusg U 310poBbe uenoBeka. JlexkapcrBeHHble cpeactBa. IlpaBuiia uMcHoiab30BaHUS
JIEKapCTBEHHBIX NpenaparoB. Poib XUMUM B pa3BUTHH METULUHBI.

XUMMs MMIU: OCHOBHBIE KOMIIOHEHTBHI, MUIEBble 100aBKU. Poib xumuu B obecriedeHun
MUILEBOM 6€30M1acHOCTH.

Kocmernueckue u mnapdromepHsie cpeactBa. beitoBas xumusa. IlpaBuna 6Ge3omacHOro
WCIOJIb30BAHUS TPENapaToB OBITOBOM XMMUHU B TIOBCETHEBHON KU3HH.

XuMMsl B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENIbHBIE MaTepUaibl (LIEMEHT, OETOH).

Xumus B celIbCKOM xo3siiicTBe. OpraHndeckue 1 MUHEpaibHbIe y100pEeHHUS.

CoBpeMeHHbIE KOHCTPYKILIMOHHBIE MaTepualbl, Kpacku, CTEKJIO, kepamuka. Martepuansl 1uis
aneKTpoHUKU. HaHnoTexHomoruu.

PacuérHble 3amaun.

Pacuéthl: Macchl BelecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WK 00bEMY OJHOTO U3 YHYAaCTBYIOLIUX B PEAKI[MU BEILIECTB, Macchl (00bEMa, KOJIMUYECTBA BEILIECTBA)
IIPOJAYKTOB pEakluu, €CIM OJHO M3 BEUIECTB MMEET IpHuMecH, Mmacchl (00bEMa, KoJIMdecTBa
BEIIECTBA) MPOAYKTA PEaKLUHU, €CIM OJHO U3 BEIIECTB JIaHO B BUJE PacTBOpa C ONpPEeEHHON
MacCOBOH J10JIEll paCTBOPEHHOTO BEILECTBA, MAaCCOBOM JIOJIM Y MOJIIPHON KOHLIEHTPALUU BELLIECTBA
B pacTBOpE, JOJIH BbIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUUYECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBA3ed NMPHU M3ydyeHUH oOlIel U HeopraHuyeckol Xumuu B 11
KJIacce OCYIIECTBISIETCS Yepe3 MCIOJb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, Tak U
MOHATHM, IPUHATHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011ue ecTecTBEHHO-HAay4YHbIE IOHSTHS: SBJIEHUE, HAyYHBIH (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHalu3, CUHTe3, Kiaccu(uKkalus, MEePUOAUYHOCTb, HAONIOJEHUE, HU3MEpEHHe, HKCIEPHUMEHT,
MOJIETIb, MOJECIINPOBAHHUE.

®duszuka: Marepusi, MUKPOMUP, MAKPOMUD, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOIBL,
PaaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHYEeCKU ypOBEHb, BEIIECTBO, TeIO, O00BEM, arperaTHoOe
COCTOSIHME BEIEeCTBAa, UJCANbHBIN ras, (pusnueckue BETWUYHMHBI, €IUHULBI U3MEPEHHUS, CKOPOCTh,
JHEprus, Macca.

buonorusi: kierka, oOpraHM3M, OSKocuUcTeMa, Ouocdepa, MeTaboin3M, MakKpo- U
MUKpPODJIEMEHTBI, O€JKH, JKUPBI, YIJIEBOJAbI, HYKJIEUHOBBIE KHCJIOTHI, (EPMEHTHI, TOPMOHBI,
KpYroBOpOT BEILIECTB U MOTOK 3HEPTUU B IKOCHCTEMAX.

I'eorpadus: MuHepabl, TOpHbIE TOPO/Ib, MOJIE3HbIE HCKOMaeMble, TOILINBO, PECYPCHI.

TexHosorusa: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJULYprusi, CTPOUTENbHBIE MaTEpHUAIbL,
CEJIbCKOXO3SCTBEHHOE  MPOW3BOJCTBO, MHUIIEBas  NPOMBILIUIEHHOCTh,  (apMaleBTU4YecKas
MIPOMBIIIJIEHHOCTh, MPOU3BOICTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEPUAJIOB, EKTPOHHAs POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

IUDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOITPAMMBI 110 XMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B coOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yIbTATOB OCBOEHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEAHEro 00Iero oOpa3oBaHUs BbIICIEHBI
CIIEAYIOIIME  COCTaBISIONIME:  OCO3HAaHHE  OOYyYaroIIMMHUCS  POCCHHCKOM  TpaskIaHCKOH
HACHTUYHOCTHU,; TOTOBHOCTb K CaMOPA3BUTHUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO; HAJIMINUC



MOTHBallMM K OOYYEHHUIO; TOTOBHOCTH U CHOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE NpaBUIAMH M HOPMaMH T[IOBEICHUS; HAJMYUE IPABOCO3HAHUA,
9KOJIOTMUYECKOM KYJIbTYpPHhI; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTD KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHUSA MpeaMeTa «XUMHUS» OTpa)xaroT cHOpMHUPOBAHHOCTH
OTbITAa MO3HABATENBHON M MPAKTHUYECKOW JESTEIBHOCTH OOYUYAIOMIMXCS B MPOILECCEe pealn3aluu
00pa3oBaTeNbHON JIEATEIHHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTpaxaloT CPOPMUPOBAHHOCTD
OTbITa TIO3HABATENBHOM M MPAKTUYECKON AEATENbHOCTH OOydaroluXcsl B IPOIECCEe peanu3aluu
00pa3oBaTeNbHON AEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpakaIaHCKOro BOCHUTAHMA:

OCO3HaHHUs 00YYaIOIIMMHUCS CBOMX KOHCTUTYIHMOHHBIX NMpaB U OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIMOPSIIKY;

MPEJCTaBICHUS O COLMAIBHBIX HOpPMax M TMpaBHJIaX MEXINYHOCTHBIX OTHOIIECHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIbHOCTH MPU CO3JAHUH yYEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbIX U MO3HABATENIbHBIX 33124, BHINOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apryMEHTBI JPYTruX
MIPU aHAJIU3E PA3JIMYHBIX BUJOB YUEOHOH NeATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEANIO OTEYECTBEHHOM XUMUH;

YBa)KEHUS K MPOIECCy TBOPUYECTBA B 0OJIACTH TEOPHH M MPAKTHYECKOTO MPUIIOKECHUS XHMHUH,
OCO3HAHMS TOTO, YTO JAHHbIE HAYKH €CTh PE3yJlbTaT JUTMTEIBHBIX HAOIIOJCHHUN, KPOIIOTIUBBIX
HKCHEPUMEHTATbHBIX TTOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;

MHTEpeca U MOo3HaBaTEeIbHBIX MOTHBOB B MOJIYYE€HUH U MOCIEAYIOIIeM aHalau3e HH(popMauu
0 MEPEAOBBIX JOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPaBCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEICHHS;

CIOCOOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHBIE C XMMUYECKHUMM SIBICHUSMH, U NIPUHUMATh
OCO3HAHHbIE PELICHHS], OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBaTh CBOE TOBEJCHHE W IIOCTYNIKH CBOMX TOBAapHUINEH C TO3HMIUH
HPABCTBEHHBIX U MPABOBBIX HOPM H C YIETOM OCO3HAHUS ITOCIIEICTBUH ITOCTYIIKOB;

4) popMupOBaHMSA KYJIBTYPHI 310POBb:

MOHMMaHMUs LEHHOCTeH 370poBoro u OezomacHOro oOpasa KHU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DPM3NIECKOMY U IICHXHYECKOMY 3JI0POBBIO;

coOJTI0IeHUsI TIPAaBIIT 0€30TTaCHOTO OOpaIEHHs C BEIIECTBAMH B OBITY, ITOBCETHEBHOM JKU3HU,
B TPYJIOBOH JI€ATENIbHOCTH;

MOHUMAaHMSI [IEHHOCTHU MPaBUJI HHIUBUAYAJIBHOTO U KOJUIEKTUBHOT'O O€30MacHOr0 MOBEICHHS
B CUTYAaIHsX, YTPOXKAIOIINX 3I0POBBIO U YKH3HH JFOJICH;

OCO3HAHMS TOCJIEICTBHA W HENPHATHS BPEAHBIX NPUBBIUEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHKOB, KypeHHs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTHM B  y4eOHO-HMCCJIEIOBATEIbCKOW  JIeATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOMN U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YaCTHE€ B pEIICHWH TMPAKTHUYECKUX 337a4  COLMAIHHOMN
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJIbI);



MHTEpeca K MPaKTUIECKOMY H3yYeHUI0 TPOo(heccuil pa3InyHOro pojia, B TOM YHCJIE Ha OCHOBE
MIPUMEHECHHUS MTPEIMETHBIX 3HAHUH 10 XHMHH;

YBaXKEHHUsI K TPYLY, JIOSM TpyAa U pe3yabTaTaM TPYJOBOU AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHJIMBUYyaJbHOW TpaekTopuu oOpa3oBaHus, Oymyien
npodeccun U peanu3anuyd COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, UHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) 9K0JIOrHYECKOT0 BOCIIUTAHUSI:

HKOJIOTMYECKU 1€1eCO00Pa3HOro OTHOLIEHUS K MPUPOJE KAaK HMCTOYHUKY CYIIECTBOBAaHUS
’KM3HHU Ha 3emIe;

MMOHMMAHUS TJ00ATBHOTO XapakTepa SKOJOTUYECKHX MPOOJieM, BIMSHUS SKOHOMHUYECKHUX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHON CPEIbL;

OCO3HaHHUs HEOOXOAMMOCTH HWCIOJB30BaHUS JOCTHKEHUN XUMHUHM JUIsl PELICHUS BOIPOCOB
palMoOHAIBHOTO MPUPOIOIIOIH30BAHNUS,

AKTUBHOTO HEMPUATUS JCHCTBUN, MPUHOCAIIUX BpEI OKPYKAIOIIEH NPUPOIHON Cpere,
YMEHHSI TPOTHO3UPOBATh HEOIArOMPUATHBIE AKOJIOTUYECKUE TOCIEICTBUS MPEIITPUHUMAEMbIX
NEHCTBUI U TPEeIOTBPALATh HX;

HaJU4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIIJICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITA
NESATEIbHOCTH  SKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBAaTbCS HUMH B
M03HABATEIbHON, KOMMYHUKATUBHON M COLMAIbHOW MPAKTHKE, CIOCOOHOCTH M YMEHHUS aKTHUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMoPoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MUPOBO33PEHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKd U
OOIIECTBEHHOH MPAKTUKH;

MOHUMaHUS CNeUu(PUKN XUMUU KaK HayKd, OCO3HaHHS €€ poilu B (HOPMUPOBAHUU
paIMOHAIBFHOTO HAYYHOTO MBIIIEHUS, CO3JaHUH IEJIOCTHOTO TMPEACTABIECHUS 00 OKpY)KaroIleM
MHpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B TIO3HAHUHU MTPUPOIHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0JieM CoXpaHEHHUs MMPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAYUMOCTH XHMHUU JJII COBPEMEHHOW IMBUIM3ALMU: B €€
T'YMaHUCTHYECKOW HAMpaBICHHOCTH M BAXHOW pOJIM B CO3JaHUM HOBOW 0a3pl MaTepuanbHON
KYJIbTYpBI, B PEIICHUH TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS UEIOBEUECTBA — CHIPHEBOM,
SHEPTETUYECKON, MUIIEBONU M IKOJIOTHIECKON 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, 00€CTICYCHUH
YCIOBUH YCHENIHOTO TPYAA U IKOJIOTUYECKU KOMGPOPTHOM KU3HU KaXKI0T0 UieHa 00IIeCcTBa;

€CTECTBEHHO-HAyYHOM TIpaMOTHOCTH: TMOHUMAHUSA CYIIHOCTH METOJOB  IO3HAHUS,
WCIIOIB3YEMBIX B E€CTECTBEHHBIX HAayKaX, CMOCOOHOCTH HCIIOIB30BATh IMOJIydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBJICHUI OKPYXKAIOIIEr0 MUPA M TIPOUCXOIAIINX B HEM U3MEHECHUM, YMEHUS
Jenath 000OCHOBAaHHBIE 3aKTIOUYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS JAaHHBIX C LEIhI0
MOJIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITETTLHO MCTOJB30BaTh XUMUUECKHUE 3HAHUS ISl pelieHusT TpobieM B
PCATbHBIX KU3HEHHBIX CHTYaITUsIX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIBCKON AESTENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY O0O0pa3oBaHHI0O W CaMOOOpPa3OBaHHIO, K
AKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

HWHTEpeca K 0COOCHHOCTSIM TpY/la B pa3audHbIX chepax mpodhecCuoHATBHOU MeATeTLHOCTH.

METANIPEJMETHBIE PE3YJIbTATBI



MeTaHpeI[MeTHBIe pPE3yJIbTaTbl OCBOCHUSA IpPOIrpaMMbl IO XHWMHHU Ha YPOBHE CPCAHCTO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMbIe Ui (OPMHUPOBAHUS MHPOBO33PEHHSI OOYYAIOMIMXCS MEXIUCIUILTHHAPHBIE
(MexrnpeMeTHbIC) OOIICHAYYHBIC TOHATHUS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U
CHCI_[I/I(bI/IKy MCTOAOB IMO3HAHUSA, HCIOJIb3YCMbIX B CCTCCTBCHHBIX HAYKaX (MaTepI/IH, BCIICCTBO,
SHEprus, sBICHHE, IMPOLECC, CHCTEMa, HAYYHBbIH (DaKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIICIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

YHHUBEpCalibHbIE y4eOHBIC JCHCTBH (IT03HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISITUBHEIC),
obecnieunBaromue GopmupoBanue (QYHKIIMOHAIBLHOW TPAMOTHOCTH W COLMATBHOW KOMITETECHITUN
o0OyJaromuxcs;

CIOCOOHOCTh ~ OOYYalOIIUXCS ~ HWCIOJB30BaTh  OCBOCHHBIC  MEXIUCIUILTUHAPHBIE,
MHUPOBO33PCHUYCCKHE 3HAHUS M YHHBEpPCAJIbHBbIC YYCOHBIC JCHCTBHS B II03HABATCIBHOH U
COLIMAJIBHOM ITPAKTHKE.

MeTtanpeaMeTHbple  pe3yiabTaThl OTPAKAOT OBIAJCHHE YHHBEPCATBHBIMA  YU4COHBIMU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMH.

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBHUS

1) 6a3oBble JIOTHYeCKHeE AeiiCTBUS:

CaMOCTOSITENTLHO  (POPMYIHpPOBaTH M aKTyaJIU3UPOBaTh MpoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTpENCIATh IIeNIM JCATCIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JOCTHIKCHHS,
COOTHOCHUTDB PE3YJILTAThI ACATCIBbHOCTH C TOCTABJICHHBIMU LCIIAMU;

WCIONIb30BaTh TPHU OCBOCHWU 3HAHUK TMPUEMBI JIOTUYECKOTO MBINIJICHUS: BBIACIATh
XapakTepHble TMPU3HAKK TIOHATUA ¥  yCTAHAaBIMBaTh WX B3aMMOCBSA3b, HCIOIB30BaTh
COOTBCTCTBYIOIIUEC MOHATUA TJIA 00BsICHEHNS OTACJIBbHBIX q)aKTOB n SIBJ'IGHI/II\/'I;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPUH IAJIA KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

yCTaHABIUBATh MPUUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHBIE, ACTyKTUBHBIC, [0 aHAJIOTUH), BBISBIATDH
3aKOHOMEPHOCTH M IPOTUBOPEYUS B pPacCMaTpPUBAEMbIX SIBJICHUSAX, (OPMYIMPOBATH BBIBOJBI U
3aKITIOUEHUS;

MPUMEHSITh B MPOILIECCE MO3HAHUS HCIOJB3YEMbIE B XMUMHH CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeTIH, TTPe0Opa3OBhIBATh MOJAEIBHBIE MPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
xumudeckas ¢Gopmysa, ypaBHEHHE XHUMHUYECKOW pEaKIMu — TpPU PEHIeHUH YIeOHBIX
IMO3HAaBAaTCIbHBIX W MPAKTUYCCKHUX 3aaa4, IPUMCHATh Ha3BAaHHBIC MOJCIBHBIC IMMPEACTABICHUA I
BBISIBJICHHSI XapPAKTEPHBIX MPU3HAKOB U3yYaEMbIX BEIIECTB U XUMHUECKUX PEAKIIHA.

2) 0a30BbIe HcCIe0BaTeIbCKHE 1eiiCTBHUS:

BJIaZICTh OCHOBAMU METOJJ0B HAYUYHOT'O IMO3HAHHW BEIIECCTB U XUMHUYCCKUX peaKHHfI;

dbopmynupoBaTh IENM W 3aJadd  MCCJICIOBAHUs, WCIOJIb30BaTh TIOCTABIICHHBIE U
CaMOCTOSITENTLHO C(HOPMYIUPOBAHHBIE BOMIPOCHI B KAYeCTBE WHCTPYMEHTA TTO3HAHUS U OCHOBBI JJIsI
(bopMHUpPOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIJIETh HAaBBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IPOBEICHHUS YUYEHHYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAONIOAATh 3a XOJOM IIpOIlecca, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (OpMYIHpPOBATH OOOOLICHUS ¥ BBIBOJABl OTHOCHTEIHHO



JIOCTOBEPHOCTH PE3YJIbTATOB KCCIEAOBAHUS, COCTaBIATH OOOCHOBAHHBIA OTYET O TPOJCTaHHOU
pabore;

npUOOpeTaTh ONBIT YUYCHHYECKOW MCCICNOBATEIbCKOW M TPOCKTHOW JEATEIBHOCTH,
MPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pEIICHUs
MPAKTUYECKHX 33/1a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB IMTO3HAHMS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX WH(pOpMAIMU (HAYIHO-TIONYJISIpHAs JINTEpaTypa
XUMHAYECKOTO COJICpP)KaHUs, CIpaBOYHBIC IMOCOOMs, pecypchl VIHTepHeTa), aHaIM3HpOBaTh
MHOOPMALIMIO PA3NIUYHBIX BHUJAOB W (OPM TPEACTABICHUS, KPUTHYECKH OLICHUBATH €&
JOCTOBEPHOCTH U HETIPOTHBOPEUYUBOCTH;

(bopMyIHpOBaTh 3aMpoChl M TPUMEHSTH pa3jIM4YHblE METOABI MpPHU IOUCKE U 0TOOpe
nHpOpMaIMU, HEOOXOMMOM JUIS BBIOJIHEHHS YISOHBIX 33]1a4 ONPEIeIEHHOTO THIIA;

NpUOOpeTaTh OMBIT HCIOJIB30BAaHUSA HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH |
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBIOMpATh ONTHMAaJbHYIO (OpPMY MpEICTaBICHHUS HHPOPMAIUU (CXEMBI,
rpaduky, TuarpamMmbl, TaOJIUIIbI, PUCYHKHU U IPYTHE);

WCIOJB30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEACTBAa IMpH paboTe C XUMHYECKOH
nHpOpMaNKe: MPUMEHATh MEXKIpeIMETHbIE ((PU3NIECKHe U MAaTeMaTHUECKUe) 3HAaKU M CUMBOJIBI,
(dbopMyIibl, a06peBUATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJINMYCCKUC CPEACTBA HATIIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJBbHBLIC yqeﬁﬂue JelCcTBUA:

3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIAEMOM TEMBbI B X0JI€ IMAJIoTa U/WUITH JUCKYCCHH,
BBICKA3bIBaTh UIeU, GOPMYIHUPOBATH CBOU MPENIOKEHUSI OTHOCUTEIHHO BBITIOTHEHUS
MpEeAJIOKEHHOM 3a1a4u;

BBICTYNATh C MPE3EHTAlMEeH pe3ylbTaTOB IO3HABATEIbHOM JEATEIbHOCTH, MOJIYYEHHBIX
CaMOCTOSATEIILHO UM COBMECTHO CO CBEPCTHUKAMHM MPHU BBIMOJTHEHUU XUMHUYECKOTO IKCIICPUMEHTA,
MPaKTUYECKONH pabOThl MO HCCIIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pean3aliu y4eOHOro
MpoekTa, W (HOpMyIHpPOBATh BBIBOABI IO pe3yibTaTaM MPOBEACHHBIX HCCIEIOBAaHUN MyTEM
COTJIACOBAHUS TIO3UIIMH B X0/1€ OOCYKIACHHS 1 0OMEeHa MHEHUSIMHU.

PeryasiTuBHble yHUBEpPCaAJIbHbIC Y4eOHbIE 1eliCTBUSA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATENBHYIO JESTEIbHOCTD,
ompenesist e€ IenM W 3aJadd, KOHTPOJIMPOBATh W MO Mepe HEOOXOAWMOCTH KOPPEKTUPOBATH
IpeajaraéMbelii JITOPUTM JICHCTBUII TPH BBIOJIHEHUN Y4YEOHBIX W HCCIEIOBATEIbCKHX 337ad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIN COCO0 MX pelIeHHs ¢ Y4€TOM MOJIYYECHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIICCTBJIIATE CAMOKOHTPOJIb ACATCIbHOCTH HAa OCHOBE CaMOaHaJIM3a 1 CAMOOLCHKH.



NPEJIMETHBIE PE3YJIbTATHBI

[IpenMeTHble pe3yapTaThl OCBOEHUS MPOTrpamMMbl IO XMMHMM Ha YriyOJEéHHOM ypOBHE Ha
ypOBHE cpefHero obmero oOpa3oBaHHs BKJIIOYAIOT crenuduyeckue ajas y4eOHOro mnpeamera
«XUMHS» Hay4yHble 3HAHUS, YMEHHsSI U CIOCOObI JEHCTBHII MO OCBOCHMIO, MHTEPIIPETALIUU U
peoOpa3oBaHUIO 3HAHWHM, BUABI ACATEIBHOCTU IO TOJIYYESHHUIO HOBOTO 3HAHUS U NPUMEHEHUIO
3HAHUW B Ppa3JIMYHBIX YYEOHBIX CHUTyallUsIX, a TAK)K€ B pEAIbHBIX MXU3HEHHBIX CHUTYyalMsX,
CBA3aHHBIX C XMMHUEU. B mporpamMme 1o XuMuM npeIMETHbIE Pe3yJIbTaThl PEACTABICHBI 110 F0J1aM
W3y4YECHUSI.

10 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OpraHnyeckas XUMHsD) OTPaKaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUIN: O MECTE M 3HAYCHHH OPraHUYeCKOW XMUMHH B CHCTEME
€CTECTBEHHBIX HAYK U €€ pojiu B 00ECIEUEeHUN YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA B PELLIEHUU
poOJIeM HKOJIOTUYECKOM, IHEPreTHUECKOW M IMHUIIEBOH 0e30MacHOCTH, B Pa3BUTHH MEAWUIIUHBI,
CO3/IaHUM HOBBIX MAaTEpPHalIOB, HOBBIX HCTOYHUKOB JHEPruH, B OOECHEUYECHUU PALMOHAIBHOTO
MIPUPOAONONIB30BaHuUs, B (JOPMUPOBAHUN MUPOBO33PEHHS M OOIIECH KyJIbTYyphl YElOBEKa, a TaKkKe
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON Cpelie;

BJIa/ICHUE CUCTEMOM XMMMUYECKUX 3HAHUN, KOTOpas BKJIKOYAET: OCHOBOIOJIATAOLINE OHSTHS
— XUMHYECKHI 3JIEMEHT, aTOM, PO U JJIEKTPOHHAS 000JI0uKa aToma, S-, P-, 0-aToOMHbBIC OpOHTAIH,
OCHOBHOE U BO30YXJIEHHOE COCTOSHUS aTOMa, THOpUAM3aLKs aTOMHBIX OpOHUTasel, HOH, MOJIEKYIIa,
BaJICHTHOCTb, AIEKTPOOTPHUIATEIbHOCTD, CTEIIEHb OKUCICHUS, XUMHUECKasl CBS3b, MOJIb, MOJIIpHAs
Macca, MOJISIPHBIM 00bEM, yriepoaHbIi ckeneT, GQyHKIUOHANbHAS TPYIIa, PaauKaj, CTPYKTYpHbIE
(bopMmyibl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), U30MEPHsI CTPYKTYpHAasi U IPOCTPAHCTBEHHAs
(reomeTpuyeckas, ONTHYECKas), M30MEpbI, TOMOJOTMYECKHH psiA, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ- M a30TCOAEpIKAIIME OPraHUYECKUE COEAMHEHMS, MOHOMED, IOJIUMEP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHMs; TEOpUM, 3aKoHbI (mepuonmyeckuii 3akon JI. U.
MenneneeBa, Teopusi CTpOeHUs opraHuueckux BemectB A. M. ByriepoBa, 3akoH coxpaHeHUs
Macchl BEIECTB, 3aKOH COXPAHEHUS M TPEBPALICHUS HSHEPrMU IMpPH XUMHUECKUX PpEaKIHsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKHN A3BIK XMMHUHU, MUPOBO33PEHUECKHUE 3HAHMUS, JIEKAIIUE B OCHOBE
MMOHUMAaHUSI TPUUYMHHOCTU M CUCTEMHOCTH XUMHUYECKMX SIBICHUH; MPEICTaBICHUS O MEXaHHU3Max
XUMHUYECKUX peaKkiuil, TepMOJIMHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHUS, O
B3aMMHOM BIJIUSIHUM aTOMOB M TpYyNIl aTOMOB B MOJIEKyJax (MHAYKTUBHBII M ME30MEPHBIN
a¢dexrsl, opuerTanTsl | u |l pona); pakTomorndyeckue cBeieHns 0 CBOWCTBAX, COCTABE, MOJIYICHUN
1 0e30IacCHOM HCIIOJIb30BAHMM Ba)KHEWIIUX OPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NeSITeIbHOCTH YeJIOBeKa, OOUIMX HAay4HBIX MPUHLHUIIAX XMUMHUYECKOTO MPOU3BOJCTBA (Ha MpHUMeEpe
MIPOU3BO/ICTBA METAaHOJA, IEpepadOTKU HEPTH);

c(OPMHPOBAHHOCTH YMEHUI: BBISABIATH XapaKTEepHbIe IPU3HAKU MTOHATUH, YCTaHABIMBATH UX
B3alMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME MOHSATHSA MPU ONHCAHUM COCTaBa, CTPOEHUS U
CBOWCTB OPraHMYE€CKUX COCTMHEHUN;

c(OPMHPOBAHHOCTH YMEHUIA:

HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY U COCTAaBJIIEHHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIIETHBIX) OPMYIT OPraHUUECKHUX BEIECTB;

COCTABJISITh YPABHEHUSI XMUMHUYECKUX PEAKUMN M PACKPBIBATH UX CYIIHOCTH: OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIU MOCPEICTBOM COCTABIICHHS 3JEKTPOHHOrO OajaHca 3THUX PEeaKIHid,
peakiuii HOHHOTro 0OMeHa IMyTEM COCTABIICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;



U3rOTABJIMBATh MOJEIM MOJIEKYJ OPraHWYECKUX BELIECTB JJIs WUIOCTPALUU  UX
XUMHUYECKOI0 ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHI: yCTaHAaBIUBATh MPUHAIICKHOCTh M3YyYEHHBIX OPraHUYEeCKHX
BELIECTB 0 UX COCTaBY M CTPOCHUIO K ONpeNeiIEHHOMY KJAcCy/TpylIe COeIUHEHUH, aBaTh UM
Ha3BaHus 10 cucrematndeckoit HomeHknarype (IUPAC) u npuBoauTh TpUBHUATBHBIC HA3BAHUS IS
OTIENbHBIX NPEJICTABUTENEH OPraHMYEeCKUX BEIIECTB (ITWJIEH, alETWIEH, TOJIyOJ, TIJMUEPUH,
STWICHIJIMKOJb, (peHon, ¢hopManbaerui, alueTalbIerusl, aleToH, MypaBbHHAsl KHCIIOTa, YKCYCHas
KHCJIOTA, CTEapUHOBAs, OJEUHOBAas, NAJIbMUTUHOBAs KUCJIOTHI, TJULWH, aJlaHUH, MaJbTO3a,
(bpyKTO32a, aHWIIMH, TUBUHUI, H30MIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHUE);

c(OPMHPOBAHHOCTH yMEHHUSI OINpPENEeNATh BHJ XWMHUYECKOW CBS3M B OPraHUYECKHUX
COeMHEHMIX (KOBAJICHTHAs U MOHHAS CBS3b, G- U M-CBS3b, BOJAOPOHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHITHh IMOJOKEHUS TEOPHH CTPOCHHUS OpPraHUYEeCKHX
BemiectB A. M. ByrtnepoBa s 0OBSCHEHHs 3aBHCHMOCTH CBOMCTB BEIIECTB OT WX COCTaBa U
CTPOEHHMS;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpPU30BaTh COCTAB, CTPOCHHE, (PU3NUECKHE U XUMHUECKUE
CBOMCTBAa TUIMYHBIX MPEICTABUTENEH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB: aJKAHOB,
LUKJIOAJIKAHOB, QJIKEHOB, aJKaJHEHOB, QJIKHHOB, apOMaTUYECKUX YIJIEBOJAOPOIOB, CIHPTOB,
QJIBJICTU/IOB, KETOHOB, KapOOHOBBIX KHCIOT, TPOCTBIX M  CIOXHBIX 3(HUPOB, KUPOB,
HUTPOCOEIMHEHUI U aMHUHOB, aMUHOKHCIIOT, O€JIKOB, yrJIeBOJOB (MOHO-, AM- U TMOJUCAXapHI0B),
WJUTFOCTPUPOBATh  TE€HETUYECKYI0 CBA3b MEXKAY HUMU YpPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIMH C UCTIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMUPOBAHHOCTb yYMEHHs TOATBEP)KJaThb Ha KOHKPETHBIX NpUMEpax XapakTep
3aBUCHMOCTH PEAKIMOHHON CIMOCOOHOCTH OpPraHMYeCKUX COEIWHEHHUH OT KpPAaTHOCTH U THUIIA
KOBaJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIUSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJaX;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEePU30BaTh UCTOUYHUKU YTIIEBOJOPOJHOTO ChIphbs (HE(DTH,
MPUPOJHBIN Tra3, yroip), CocoObl €ro nepepadoTKH U MPaKTHUYECKOe MPUMEHEHUE MPOAYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh BJIAJEHUS CHCTEMOW 3HAHUH O €CTeCTBEHHO-HAyUHBIX METO/Aax
MO3HAHUs — HAaOJIIOJICHUH, U3MEPEHNH, MOJICIIMPOBAHUH, SKCIIEPUMEHTE (pealbHOM M MBICIEHHOM)
Y YMEHUS IPUMEHSTh STH 3HAHMUS;

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHATH OCHOBHbBIE ONEPALIUU MBICIUTEIBHOMN JesTeNTbHOCTH
— aHaNM3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3alMI0, BBISIBICHUE NPUYHMHHO-
CIIEICTBEHHBIX CBSI3€H — JUIsI U3yYEHHS CBOWCTB BELIECTB U XMMUYECKHUX PEAKIIN;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBISATH B3aUMOCBSI3h XMMHUUYECKHX 3HAHWMA C TIOHATHSIMHU U
MIPE/ICTaBICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsl 00Jjiee 0CO3HAHHOTO MOHUMAHUSA
CYLIHOCTH MaTEpUAIbHOIO €AWHCTBA MHpA, UCIOJIb30BATh CUCTEMHBIE 3HAHUS MO OPraHMYECKON
XUMHH 7151 OOBbSICHEHUS U TIPOTHO3UPOBAHMUS SIBIICHUH, UMEIOIINX €CTeCTBEHHO-HAYYHYIO IPHPOY;

c(OPMUPOBAHHOCTh yYMEHHUW: TMPOBOJAUTH pPAcu€Thl MO XUMHYECKUM QopmyiaaM U
YpaBHEHUSIM XUMUYECKUX PEaKLUi C UCIOIb30BaHUEM (PU3UUECKHUX BETUYMH (Macca, 00bEM ras3os,
KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: pacuéThl MO
HAXOXJICHUIO XUMHUYECKOW (DOPMYIIbI BEIIECTBA MO H3BECTHBHIM MACCOBBIM JIOJIIM XUMHYECKHX
3JIEMEHTOB, MPOIYKTaM CTOpaHUs, INIOTHOCTH Ia3000pa3HbIX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHMI: IPOrHO3UPOBATh, AHATU3UPOBATH U OIEHUBATH C MO3UIUI
HKOJIOTUYECKON O€30MacHOCTH TOCHIEACTBUS OBITOBOW M MPOHM3BOJACTBEHHOM JIEATEIbHOCTH



4eJI0BEKa, CBA3aHHOM € MepepadOTKON BELECTB, UCIIOIb30BaTh MOJIYYEHHbIE 3HAHUS ISl IPUHATUS
IPaMOTHBIX pEIICHH POoOIeM B CUTYalUsX, CBI3aHHBIX C XUMUEH;

C(OPMHUPOBAHHOCTh YMEHUH: CaMOCTOSATENIBHO IIJIAHUPOBAaTh U IPOBOJAUTH XUMHUYECKHUM
HKCHEPUMEHT (TIOJIy4YeHHE M M3y4eHHE CBOWCTB OPraHMYECKMX BELECTB, KAUECTBEHHbIE PEaKLUU
YIJI€BOJIOPOIOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJCOAEPHKALIMX OPraHMYECKHUX BEILECTB, PEIICHUE
HKCHEPUMEHTAIBHBIX 33J[ad 10 PACIO3HABAHUIO OPTaHUYECKHX BEIIECTB) C COONIOICHHEM IMPAaBHI
0e30macHOro oOpalleHust ¢ BeleCTBaMU U J1a00paTOpHbIM 000py0BaHUEM, (OPMYIUPOBATH LIEb
HCCIIeIOBaHMs], NMPEACTABIATh B Pa3InyHON (hopMme pe3yibTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U
OLIEHUBATbh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOyroaTh MpaBWila HKOJOTHYECKU LEIeco0Opa3HOro IMOBEAEHUS B OBITY U TPYAOBOM
JEATEIIBHOCTH B ILIEJIAX COXPAaHEHUs CBOEr0 3[0pPOBbS, OKPYKAMOIIEH IPUPOJHON Cpelnbl U
JOCTUXKEHUS €€ yCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OIACHOCTb TOKCHYECKOI'O JIEHCTBUS HA >KMBBIE OPraHU3Mbl ONPEIEIIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblca nokaszareis [TIK;

aHAJIN3UPOBATh 11eJ1ecO00Pa3HOCTh IIPUMEHEHUS OpraHMYECKHUX  BEILECTB B
MPOMBIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PHCK-TIOJB3a;

c(OPMUPOBAHHOCTh YMEHUMW: OCYIISCTBIIATH IICJICHANIPABICHHBIA IMOUCK XUMHYECKOU
uHbOpMallMM B PA3IUYHBIX HCTOYHUKAX (Hay4yHas W y4yeOHO-HayyHas JUTepaTypa, CpeAcTBa
MaccoBoil uH(popmanuu, MHTepHeT M jApyrue), KpUTHYECKH aHAJIU3UPOBATh XHUMHYECKYIO
nH(popmaluto, nepepadaTeiBaTh €€ U UCHOJIB30BaTh B COOTBETCTBUU C IOCTABICHHOW y4eOHOM
3aJ1a4eH.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011ast 1 HeOpraHMUecKasi XUMHs OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUI: O MaTepUaIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MI03HABAEMOCTHU SIBJIEHUI MPUPOBI, O MECTE U 3HAYEHUU XMMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ poau B OOECHEeUEeHUH YCTOMYMBOTO pAa3BUTHUS, B PpEUIEHHMH NPoOJeM 3SKOJIOTHYECKOH,
HHEpPreTUYeCcKoil 1 MUIIeBoi 6€30MaCHOCTH, B Pa3BUTHU MEAMIIMHBI, CO3/IaHMM HOBBIX MaTepHallOB,
HOBBIX HCTOYHHMKOB OJHEPIUH, B O0ECIEYEHUH PpALMOHAIBHOTO IPUPOJOIOIB30BaHUS, B
(GOopMHPOBaHMM MHMPOBO33PEHMsSI M OOIIEH KyJabTyphl YEJIOBEKa, a TaKXKe DSKOJOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOMN Cpelie;

BJI/ICHUE CUCTEMOM XMMHMUYECKUX 3HAHUN, KOTOpasl BKIKOYAET: OCHOBOIIOJIATAIOLINE TIOHATHS
— XMMUYECKHUH JJIEMEHT, aToM, AP0 aToMma, M30TOMBI, JIEKTPOHHAs 00ollouka atoma, S-, p-, d-
aTOMHble OpOUTa M, OCHOBHOE U BO3OYKIEHHOE COCTOSHUS aTroma, THOpHUIM3alvs aTOMHBIX
opbuTtanei, HMOH, MOJEKYyJa, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb OKHUCIICHHUS,
XUMHUUYECKas CBA3b (KOBAJECHTHAs, HWOHHAsA, METAJUIMYECKas, BOJOPOAHAs), KPHUCTAJUIMUYECKAs
pelmérka, XUMHUYECKas peaklys, pacTBOp, 3JIEKTPOJIMUTHI, HEDIEKTPOIMUTHI, DJIEKTPOIUTHYECKAS
JUCCOLMAIusl, CTENEeHb TUCCOLMAllMU, BOJOPOAHBIA IMOKa3aTeiab, OKUCIUTENb, BOCCTAHOBUTEID,
TEIUIOBOM 3(PPEeKT XUMHUYECKONW peaklMH, CKOPOCTb XHUMHUYECKOM peaklUuu, XUMHUYECKoe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS DJIEKTPOIUTHUECKON ITUCCOLMALINN, TIEPUOJNIECKUI 3aKOH
J.1. MenneneeBa, 3aKOH COXPAaHEHHs MAacChl BEIECTB, 3aKOH COXPAHEHUs M IIPEBPAlLCHUS
SHEPruM NPU XMMHYECKHUX PEAKLMAX, 3aKOH IIOCTOSTHCTBA COCTaBa BELIECTB, 3aKOH JIEHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN A3bIK XUMHH, MUPOBO33PEHUECKUE 3HAHMS, JISXKALIHE B
OCHOBE IIOHMMaHHUS MPUYMHHOCTHM M CHUCTEMHOCTH XHMHYECKHMX SBJICHHMH; COBpPEMEHHbBIE
IIPEJICTABIECHNS] O CTPOEGHUHU BEIIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISIPHOM M HAaJMOJIEKYJISIPHOM



YPOBHSIX; IpPEACTAaBICHUS O MeEXaHU3MaxX XHMMHYECKUX peakuuil, TEpMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX IPOTEKaHUS, O XHMMHUYECKOM pAaBHOBECUH, DPACTBOpAX H
JUCTEPCHBIX cHCTeMax; (PakToJoruuyeckre CBEJEHUS O CBOWCTBaxX, COCTaBe, MOJIYYEHUH U
0€30MacHOM HCIIOJIb30BAHUN Ba)KHEUIINX HEOPraHMYECKHX BEIIECTB B OBITY U MPaKTHYECKOM
JeSTeIbHOCTH YEJIOBEKa, OOIIMX HAYyYHBIX MPUHIUIIAX XUMHUECKOTO TPOU3BOJICTBA;

c(OPMHPOBAHHOCTH YMEHUH: BBISBIATH XapaKTEPHbIC IPU3HAKH MMOHITUH, YCTAaHABIMBATD UX
B3aUMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE OHATHUS IPU ONMCAHUM HEOPTraHUYECKUX BEILECTB
U WX NPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHS HCIOJIb30BATh XUMHUYECKYIO CHUMBOJHKY JJISI COCTABICHHSA
(bopMyJT BEIIECTB M YPaBHCHUN XUMHUYCSCKHX Peakiuii, cucteMaTrueckyto Homenkinatypy (IUPAC)
Y TPUBUAJIbHbIE HA3BAHUSI OTJEJIbHBIX BELIECTB;

c(OPMUPOBAHHOCTh YMEHUS OMPEACINATh BaJCHTHOCTh M CTENEHb OKUCIICHUS XHUMHUYECKUX
JJIEMEHTOB B COEIMHEHUSX, BHMJ XMMHYECKOM CBS3M (KOBAaJICHTHAasl, MOHHAs, MeTaJlJIM4ecKas,
BOJIOPOJHAS ), TUIl KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BEIECTBA;

c(hOpMUPOBAHHOCTH YMEHUS OOBSCHATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT BUAa XUMHYECKON
CBS3M M THUIA KPUCTAJUTMUECKON pemeTku, OOMEHHBIH U JOHOPHO-aKIEHNTOPHBIH MEXaHHU3MbI
o0pa3oBaHMs KOBAJICHTHOW CBSI3H;

c(OPMHPOBAHHOCTh YMEHHU: KJIACCH(HUIMPOBATh: HEOPraHWYECKHE BEUIECTBA 10 UX
COCTaBy, XMMHYECKHE DPEaKIUU [0 Pa3IUYHbIM MpU3HAKaM (YHCIy W COCTaBY pearupyromux
BEIIECTB, TeIUIOBOMY 3(dekrTy peaknuu, H3MEHEHUIO CTENEHEH OKHUCIIEHUS 3JIEMEHTOB,
0o0paTUMOCTH, Y4YacTHIO KaTaiu3aTopa W JApYyrue); CaMOCTOSITENbHO BBIOMpAaTh OCHOBAaHUSA U
KpUTEPUH I KJIacCU(UKALIUY U3Y4aeMbIX BELIECTB U XUMHUYECKHUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHUS PACKPBIBATh CMBICII Neproanyeckoro 3akoHa J[. 1. Menneneena
U IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIbHYIO U IPOTHOCTUYECKYIO (QYHKIINY;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB
XUMHUYECKUX JJIEMEHTOB TNepBoro—4erBéproro mnepuonoB Ilepuoguueckoit cuctemsl JI.1.
MenpeneeBa, UCIOJIb3Ys MOHSITUS «IHEPreTUUYECKUE YPOBHUY, «IHEPTreTUUECKUE MTOAYPOBHIY, «S-,
p-, d-aToMHBIC OpOMTAN», «OCHOBHOE U BO30YXKIEHHOE JHEPreTHYECKHE COCTOSHHUS aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COEAMHEHUH Mo
nepuogaMm u rpynnam Ilepuonnueckoit cucremsl J[. M. MenaeneeBa, BaJIeHTHbIE BO3MOYKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS MX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHMU: XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA
BELIECTB PAa3JIMYHbIX KJIacCOB, IOATBEPKAATh CYIIECTBOBAHUE T'€HETHUECKON CBSI3U MEXKIY
HEOpPraHMYECKUMHU BEUIECTBAMH C TOMOUIbIO YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYHIHOCTH: OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiMii MOCPEeICTBOM COCTAaBJICHUS DJIEKTPOHHOTO OanaHca 3TUX peaklHif; peakiuid MOHHOTO
oOMeHa IyTEM COCTABIICHHS UX MOJIHBIX M COKPALIEHHBIX HOHHBIX YPAaBHEHHI; peakiuii THAPOIIN3a;
peakuuii KoMIuiekcooOpa3zoBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aJIFOMUHHUS);

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aKOHOMEPHOCTH IMPOTEKAHUSI XUMHUUECKUX peakluit
C Y4€TOM HX DHEPreTHMUECKHUX XapaKTEPUCTHK, XapaKTep HM3MEHEHMs] CKOPOCTH XHMHYECKON
peaky B 3aBHCHUMOCTH OT pa3jIM4YHBIX (PAKTOPOB, a TAKXKE XapaKTep CMELICHHS XUMHUYECKOTO
paBHOBECHsI TIO]T BIUSHUEM BHEITHUX Bo3aeicTBuil (mpuunu Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKHE PEaKIUH, JeKallie B OCHOBE
MIPOMBIIIJICHHOTO TIOTY4EHHUS CEPHOM KUCIIOTHI, aMMHaKa, 0OOIIre HayYHbIC PUHIMITEI XUMHYECKHX



MIPOU3BOJICTB; L1E€IECO00PA3HOCTh MPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOYKHU 3PEHHUSI COOTHOILIECHUS PUCK-TIONIb3a;

c(OpPMUPOBAHHOCTH BIJIAJICHUSI CHCTEMOIl 3HaHUI O METOoJaxX Hay4HOro IO3HAHUS SBJICHHIA
MpUPOABI — HAOIOIeHHE, U3MEPEHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT (pealbHbId U MBICIICHHBIH),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHUS IIPUMEHSTH 3TU 3HAHUS IIPU 3KCIEPUMEHTAIBHOM
WCCIICIOBAaHUH BEIIECTB U JJIsl OOBSICHEHUS XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJE,
MPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOW KU3HH;

c(OPMUPOBAHHOCTh YMEHUS BBISBISATH B3aMMOCBS3b XMMHUYECKUX 3HAHUI C MOHATUSAMHU U
MPECTaBICHUAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB il 60Jiee OCO3HAHHOTO MOHUMAaHHSA
MaTEepUaIbHOTO €JUHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHUSI MPOBOAUTH PACUETh: C UCIOJIB30BAaHUEM MOHATUN «MaccoBas
JIOJISl BEILIECTBA B PACTBOPE» U «MOJIIpHAs KOHILIEHTPAIIMsI»; MacChl BEIIeCTBA MM 00bEMa rasa 1o
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WJIM OOBEMY OJHOTO U3 YYACTBYIOUIMX B pPEaKIMU
BEIIECTB; TEIJIOBOTO 3((eKra peakuuu; 3Ha4eHUsI BOJOPOTHOTO TOKA3aTeNsl paCTBOPOB KUCIIOT U
esnouel ¢ U3BECTHOM CTENEHbIO AUCCOIMAINK; Macchl (00BhEMa, KOIMYecTBa BEIIECTBA) MPOIYKTa
peakly, €clid OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUIE PACTBOPA C ONPEACIEHHOW MacCOBOM
J0JIell pacTBOPEHHOIO BEIIECTBA MM JIaHO B M30BITKE (MMEET NMPUMECH); JI0JIM BbIXOJA MPOIYKTa
peakuuu; 0ObEMHBIX OTHOILLIEHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHUI: CAMOCTOATEIBHO IUIAHUPOBATh U MPOBOJUTH XHUMHUYECKUN
HKCHEPUMEHT (IIPOBE/IEHUE peakluii MOHHOro OOMeHa, MOATBEP)KACHHE KadyeCTBEHHOI'O COCTaBa
HEOpPraHMYECKHUX BEIIECTB, ONPEJECICHUE CPellbl PacTBOPOB BELIECTB C MOMOIIbIO HMHAMKATOPOB,
M3Y4YEHHE BIMSHUS pa3IU4HbIX (PAKTOPOB HAa CKOPOCTh XMMMYECKOH peakluu, pelieHne
HKCHEPUMEHTAIbHBIX 33Jjau 1o TemMaMm «Metamnel» U «Hemeramisl») ¢ coOirofeHUEM MpaBUil
6e30macHOro obpaleHust ¢ BelecTBaMU U J1a00paTOpHbIM 000pYyAOBaHUEM, (GOPMYIUPOBATH L€
UCCIIeIOBaHMsI, TPEAICTABIATh B PA3IUYHON (OpMe pe3ylbTaThl HIKCIEPUMEHTA, aHAIM3UPOBATh U
OLIEHHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTb YMEHHUI: COONIOAATh MpaBHJIa TMOJH30BAHUS XWMHUUYECKOW TMOCYION |
1a00paTOPHBIM 000PYIOBaHHEM, OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIMSIMHU IO
BBINOJIHEHUIO JTAOOPAaTOPHBIX XUMUYECKHUX OMBITOB, SKOJIOIMYECKH 11€J1eCO00pa3HOro MOBEACHUS B
OBITY U TPY/ZOBOM JICSITEIBHOCTU B IIEJIAX COXPAHEHHS CBOETO 3/I0POBbsI, OKPYKAIOIIEH TPUPOTHOM
Cpelbl U TOCTHXKEHUS €€ yCTOMYMBOIO pa3BUTHUS, OCO3HABATh OMACHOCTh TOKCHYECKOIO JNEHCTBHUS
Ha JKMBBIE OPraHU3MBbl OIPEAEIEHHBIX HEOPraHMYECKHX BEIIECTB, IOHMMAas CMBICI IOKa3aTess
IJIK;

c(hOpMHUPOBAHHOCTh yMEHHI: OCYIIECTBIATH IIEJCHANPABICHHBIA TIOUCK XUMHUYECKON
nH(pOpMallMd B pa3IMYHbIX MCTOYHUKAX (Hay4dHass M ydeOHO-Hay4Hasl JIUTeparypa, CpelcTBa
MaccoBoil uMH(popmanuu, HMHTepHeT M jApyrue), KpPUTHYECKH aHATU3UPOBATh XHUMHYECKYIO
uHpopManuio, rnepepadbaTeiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUHM C IMOCTaBJICHHOW y4eOHOMH
3a/1a4en.
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undpossbie)
pa3jiejioB U TeM Konrtposbnubsie IIpakrunuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NMPOrpamMmbl padoThI padoTbI
pecypcsbl
Pa3pnen 1. Teopernueckue 0CHOBbI XUMHH
CrtpoeHue aToma.
ITepuoanueckuit
3aKOH U
11 Ilepronnueckas 9 0 0
cucreMa
XUMUYECKHUX
anemenToB /l. U.
Menpeneena
Crpoenue
BEILIECTBA.
1.2 11 1 0
Mmuoroo0pa3ue
BEIIECTB
13 XUMHYECKue 19 1 3
peakiuu
Hroro mo pazneny 39




Pasznen 2. Heopranuueckasi xumusi

2.1 Hemeranmsr 31
2.2 Mertaibt 23
Hroro no pazaeny 54

Pa3zgea 3. Xumus 4 ;Ku3Hb

MeTtonanl
[IO3HAHUA B

3.1 9 0 0

XUMUN. XUMHUA U

JKU3HBb
Utoro no pazneny 9
OBLIEE
KOJIMYECTBO YACOB 102 4 8
I10 [TPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YHEHUKA

* Xumus, 11 knacc/ I'abpuensn O.C., OctpoymoB WU.I'., CnankoB C.A., JIéBkun A.H.,
AxuunonepHoe obmecto «M3narensctBo «lIpocsenienne»

* Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., Jlpo3noB A.A., Jlynun B.B.; non pegakuueit
JIynuna B.B., O61mecTBO ¢ orpaHMueHHON OTBETCTBEHHOCThIO «IPODAY»; AK1inoHepHOE
obmectBo «M3aatenpcTBO «IIpocBemieHune

* Xumus, 11 kmace/ [lyzakoB C.A., Mamauna H.B., [TonikoB B.A., Akiinonepnoe o01iecTBo
«M3nmarenbcTBO «lIpocBemenune»

COopHUK 3a/1a4 IO XUMHUHU

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL
1. O.C.T'abpuemnsn, I'.I".JIpicoBa «Xumust Metoauueckoe mocodue — 6a30BbIid ypoBEHb)» - M.
Hpoda 2022 rox.

2. O.C.I'abpuensin, U.I'.OctpoymoB, «O01mas XuMus B TeCTax, 3a/1a4ax, ynpaxkHeHusx. 11 kmaccy




— M.: JIpoda, 2023 ro.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KoHTposabHbIE 1
MPOBEPOYHBIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHast KHura 1j1st
yaurens». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HacronpHas kHHATA 115

yuutensi». Yacts 2 — M.: JIpoda, 2022 rog.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
* [ludposas (komnbrotepuas) 1adoparopus (LJI) « TOUKA POCTA»

1) Poccuiickasi 3jekTponnas mkosahttps://resh.edu.r

2) sIxkaacc https://www.yaklass.ru/

3) «Cnam I'MA: Pemry EI'D u Pemry OI'»

https://soc-ege.sdamgia.ru/

4) UntepHeT-ypok (00pa3oBaTe/iLHBII BUA€0 MOPTAJ)

https://interneturok.ru/

5) Poccuiickas 3nekTponHas mkoJa (PO


https://interneturok.ru/
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