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1. IosicHuTebHAA 3aIMCKA

XvMHs Ha ypoBHE YriayOnE€HHOIO M3YyY€HHUs 3aHHMAET Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4yHOro oOpa3oBanus ywammuxcsa 10—11 kmaccoB. M3yuenuwe mpenmera, peaqu3zyeMoe B YCIOBHAX
Qg QepeHIIMPOBaHHOTO, TPOPHILHOTO O0yUYeHHs, MPU3BAHO OOECIEYHTh O0OIIe00pa30BATENBHYIO |
OOIIEKYJIbTYPHYIO IOATOTOBKY BBITYCKHHUKOB LIKOJIbI, HEOOXOAMMYIO MJs ajalTallud HUX K OBICTPO
MEHSIOIIMMCST YCJIOBUSAM JKU3HU B COLMYME, a TakXe i MPOJODKEHUS OOyueHHs B OpraHM3alMsix
poeCCHOHATILHOIO 00pa30BaHMsl, B KOTOPBIX XUMHUS SIBJISETCS OJHOM U3 IPUOPUTETHBIX TUCLMITINH

IIpy wm3ydyenunm ydeOHOro mpenmera «XUMHA» Ha YrIayOJIEHHOM ypOBHE, 3ajavei
MIEPBOCTENIEHHON 3HAYUMOCTH SIBJIAETCS (POPMHUPOBAHUE OCHOB HAYKH XUMHUH KaK 00JIACTH COBPEMEHHOTO
CCTCCTBO3HAHUA, HpaKTI/I‘IeCKOﬁ JACATCIIPHOCTH YCJIIOBCKA U OAHOI'O U3 KOMIIOHCHTOB MI/IpOBOfI KYJIbTYPBHI.
Pemenue 3Toif 3agaun Ha yriayOiE€HHOM ypOBHE M3ydeHHs MpeIMeTa MpeanoaracT peaan3aliio TakKux
LeJneH, Kak:

— (opMupoBaHue MNpeACTaBIEHUI: O MaTepUalbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTAX MU
[I03HABAEMOCTH SIBJICHUH IPUPOABI, O MECTE€ XMMUHU B CUCTEME €CTECTBEHHBIX HayK U €€ BeAyllel pojiu B
o0ecreyeHnn yCTOMYMBOIO pa3BUTHs UEJIOBEUECTBA: B  PELIEHUHM NPoOJIeM  3KOJIOTHYECKOH,
3H€pFeTI/I‘{€CKOI>'I n HI/IHICBOﬁ 6630HaCHOCTI/I, B Pa3sBUTHU MCIUIHWHBI, CO3JJaHUHW HOBBIX MAaTCPUAJIOB,
HOBBIX MCTOYHHKOB SHEPTHH, B 00ECIEUECHHH PAI[OHAILHOTO MPHPOJIONONIB30BaHMs, B (POPMUPOBAHUH
MHUPOBO33pEHHUS M OOLIEH KyIbTyphl YelOBEeKa, a TAKKE HKOJOTMUYECKH OOOCHOBAHHOIO OTHOIIEHUS K
CBOEMY 3JI0POBbIO U IPUPOHOM Cpeie;

— OCBOGHME CHCTEMbl 3HAHHMH, JIeXKAlMX B OCHOBE XMMHUYECKOH COCTaBISIOLIEH €CTECTBEHHO-
Hay4YHOW KapTUHBI MHUpa: (PyHIAMEHTAIbHBIX TMOHSATHN, 3aKOHOB M TEOPUU XHMHH, COBPEMEHHBIX
NPEJCTaBICHUA O CTPOEHHM BELIECTBA Ha Pa3HBIX YPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJSIPHOM,
Ha/IMOJIEKYJIIPHOM, O TEPMOAMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUs XMMUYECKUX
pCaKHI/II\/'I, 0 XHMMHYECKOM pPAaBHOBCCHHU, PpaCTBOpPAXx MU JUCIHCPCHBIX CHCTECMAX, 00 06HII/IX HAay4YHBIX
IMPpUHIHUIIaX XUMHUYCCKOTO ITPOMU3BOJACTBA,

— (dopMupoBaHHE y OOYYAIOUIMXCS OCO3HAHHOTO TOHUMAaHHS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHYECKNX 3HaHHH JIIsL OOBSICHEHHST KIIFOUYEBBIX I/IIIGI\/’I nu np06neM COBpeMeHHOI\/JI XUMHH, I
OOBSICHEHUSI U TPOTHOZUPOBAHMS SIBJICHWH, MMEIOLIUX €CTECTBEHHO-HAYYHYIO MPUPOAIY; IPAMOTHOTO
pemieHust MpoOJieM, CBS3aHHBIX C XUMHEH, NPOTHO3MPOBAHHWSA, aHATU3a M OLEHKH ¢ MNO3UIUH
HKOJIOTUYECKOM 0€30MacHOCTH MOCHIEACTBUN OBITOBOM M MPOM3BOACTBEHHON NESATEIHHOCTH YEIOBEKa,
CBSI3aHHOM C XMMUYECKHM IPOU3BO/ICTBOM, HCIIOJIb30BAaHUEM U NIEpepabOTKOI BEIIECTB;

— yriiyOJeHre TpeACTaBIeHUH 0 HayYHBIX METOJax MO3HaHUs, HEOOXOAUMBIX JUI MPHOOpETEeHUs
YMEHUI OpUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUECKUX SIBICHUH, UMEIOIIUX MECTO B
MPUPO/JIE, B IPAKTUYECKOH NEATETbHOCTH U IOBCEAHEBHOM KU3HHU.

B nnane peanuzanuu nepBoOYepeHBIX BOCHHUTATEIbHBIX W Pa3BUBAIOMIUX (DYHKIMN LETOCTHON
CUCTEMBI CpelHEro ooIiero oopa3oBaHus MpU U3YYEHHUH MpeaMeTa «XHUMHUs» Ha YriayOlIEHHOM ypOBHE
0c00yI0 aKTyaJIbHOCTh IPUOOPETAIOT TaKKe LeJad U 3aJa4M, KaK:

— BOCTHUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN MPHUPOIBI, YBAKEHHS K TIPOIECCY
TBOpYECTBA B o0OjacTu TCOPCTUUCCKHUX W IMPHUKIATAHBIX I/ICCJ'Ie,ZIOBaHI/Iﬁ B XHWMHH, q)OpMI/IpOBaHI/Ie
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHI0O ¥ TIO3HAHWUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCIIUTaHMIO HA OCHOBE YCBOEHHUs OOIIEYEIOBEUECKUX LICHHOCTEH;



— pa3BUTHE I103HABATEIBHBIX HHTEPECOB, HHTEJUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyyaromuxcs, GOpMUPOBAHKE Y HUX CO3HATEIBHOTO OTHOIICHHUS K CAMOOOPA30BaHHIO U HEMPEPHIBHOMY
o0pa3oBaHMIO KaK YCJIOBHUIO YCHCIIHOM TMpPOPECCHOHANBHOW U  OOIIECTBEHHON JESITeNbHOCTH,
OTBETCTBEHHOT'0 OTHOILIEHUS K CBOEMY 3[I0POBBIO U OTPEOHOCTH B 3I0pPOBOM 00pase KU3HU;

— (hopMupoBaHrEe YMEHHI U HAaBBIKOB Pa3yMHOT'O HPUPOAONOIH30BAHNUS, PA3BUTHE YKOIOTHIECKOM
KYJIBTYpBI, IPHOOPETEHHE OIbITAa OOIIECTBEHHO-TIOJIE3HOM SKOJIIOTUIECKOM NesITeTbHOCTH.

Mecto mnpenmera «Xumus» B yueOHOM IUIaHe: B COOTBEeTCTBUUM C DepepanbHbIM
roCy/1apCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM CpPEIHEro oOuiero oOpa3oBaHUs MpeAMeT «XUMUS»
yrayOJIeHHOTO YPOBHSI BXOJUT B COCTaB MpeaMeTHoW oOmactu «EcTecTBeHHO-Hay4yHbIE MPEIMETHI».
OOmiee 4yuCIO YacoB, MPEAYCMOTPEHHBIX S M3yYCHUS XMMHU Ha YIIyOJIEHHOM YpPOBHE CPEIHETrO
obmiero odopazoBanus, coctarisier 272 daca: B 10 xiracce — 136 gaca (4 gaca B Henenmio), B 11 kimacce —
136 yaca (4 waca B Henmemto). OmuH uyac A00aBIE€H 3a CYET 4acTH, (HOPMHUPYEMOH Yy4YaCTHHKAMU
00pa30BaTeNbHbIX OTHOIICHUH.

Jnis peanu3anuy mporpaMMbl UCTIONB3YIOTCS y4eOHUKHN/ydeOHbIe TOCOOusI:

- C.A. Ily3akoBa, H.B. Mamnunoii, B.A. [lonkoBoii, Xumus. 10 kiacc: yriayOneHHbI ypOBEHb. —
Mockga: IIpocsemienue, 2020 r.;

- C.A. Ily3akoBa, H.B. Mamnunoi, B.A. [TonkoBoii, Xumus. 11 kiacc: yriayOneHHbIH ypPOBEHb. —
Mockaa: IIpocsemnienue, 2020 r..

Pabouas mporpamMma ydeOHOTO mpeamera « XHMHsD» COCTaBJICHA ¢ y4eToM pabodeill mporpaMMbl
BocnUTaHus. BocnuTaTenbHbIM MOTEHIMAN AAHHOTO y4eOHOro mpeaMera OOeCHeurBaeT peau3aluio
CJIEIYIOIIUX IIEJIEBBIX TPHOPUTETOB BOCTUTAHUS 00YJIAIOIITUXCSI:

- YCTaHOBJICHHWE JIOBEPUTEIBHBIX OTHOIICHUM MEXIYy VYUUTEIeM ¢ €ro Y4YeHUKaMH,

CTMIOCOOCTBYIOIIMX  TIO3UTUBHOMY BOCTIPHUSTHIO YYallUMHUCS TpeOOBaHWMM W TPOChO  yuuTens,
IIPUBJICUEHUIO UX BHUMaHMS K 00CYy)XJaeMoll Ha ypoke MH(pOpMaIu, aKTUBU3AIMH MX MT03HABATEIbHON
NesTeNbHOCTH;

- MOOYXJIEHHE IIKOJIBHUKOB COOJIIOJIaTh Ha YPOKE OOLIEHPUHATHIE HOPMBI MOBEJICHHS, IpaBuiia
o0IIeHuss cOo cTapmuMH  (YYUTEIsIMM) M CBEPCTHUKAMHU (IIKOJBHUKAMM), TNPUHLMIBI y4eOHOM
JTVCIUTUIAHBI ¥ CAMOOPTaHHU3AIIHH;

- IPUBJICYCHNE BHUMAHUS IKOJHHUKOB K IIEHHOCTHOMY aCIEKTy M3Y4aeMbIX Ha YpOKaX SBICHHH,
opraHmsanust ux paboThl C TOJy4aeMON Ha YpOKE COLMaIbHO 3HAUMMOM HHpopmanuen —
WHUIIMAPOBAaHUE €€ 00CYXIEHUS, BEICKa3bIBAaHMS yJAIIUMUCS CBOETO MHEHUS IO €€ TTOBOAY, BBIPAOOTKH
CBOEI0 K HEell OTHOIIICHUS;

- HCIIOJIb30BaHME BOCIUTATEIBHBIX BO3MOXKHOCTEH COJAEp)KaHHs y4yeOHOro mpeaMera uepes
JEMOHCTPALMIO  JIETIM  NPUMEPOB  OTBETCTBEHHOI'O, TPAXJAHCKOIO  IOBEICHUS, MPOSBICHUS
YeJIOBEKOIIO0US U 100pOCepAeUHOCTH, Yepe3 MoA00p COOTBETCTBYIOLINX TEKCTOB Il YTEHUS, 3a/1a4 IS
peleHust, TpoOJIEeMHBIX CUTYyallui It 0OCYKJICHHS B KI1acce;

- TMpPUMEHEHHWE Ha YPOKE HWHTEPAKTHBHBIX (OpPM pabOTHl yYalIMXCs: WHTEIUIEKTYaIbHBIX WTD,
CTUMYJIUPYIOIINX TTO3HABATEIHLHYIO MOTHBAIUIO IIKOJIBHUKOB; IUJAKTHUECKOTO TeaTpa, I/ie MoTydeHHbIC
Ha ypOKe 3HaHHS OOBITPBIBAIOTCS B T€ATPAJIbHBIX IMOCTAHOBKAX; MUCKYCCHH, KOTOPHIC NAIOT yJaIIUMCS
BO3MOYKHOCTh IPUOOPECTH OIBIT BeIEHHSI KOHCTPYKTUBHOTO JUANIOTa; TPYIIOBOM pabOThI HIT paOOTHI B
napax, KOTOpbI€ yyaT IIKOJIbHUKOB KOMaHAHOM padoTe U B3aMMOAECHCTBHIO C APYTUMH JIETbMU;



- BKJIFOUCHHE B YPOK HUIPOBBIX MPOIEIYP, KOTOPBIC MOMOTAIOT MOICPKATh MOTHBAIIUIO IETEH K
MOJYYCHHUIO 3HAHWUM, HAJAKUBAHUIO MO3MTHUBHBIX MEXIUYHOCTHBIX OTHOIICHHH B KJacce, MOMOTAlOT
YCTaHOBJICHHIO IOOPOKEIATeILHOM aTMOC(Eephl BO BpeMsl YPOKa;

- opraHu3anusa IHe(i)CTBa MOTUBHPOBAHHBIX u SpYyAUPOBAHHBIX ydamuxcs Hazjg ux
HEYCIICBAIOIIMMHU  OJHOKJIACCHUKAMH, JAIOIIer0  IIKOJbHMKAM  COIMAJIbHO  3HAYUMBIA  OIBIT
COTPYJHHYECTBA U B3aUMHON IOMOIIIH;

- HWHUIUUPOBAHHUEC U MOAACPIKKA HCCJ’IeI[OBaTeJ’IbCKOfI ACATCIIBHOCTU IINKOJIBHUKOB B paMKax
peanu3aluy KM HHIUBUIYaTbHBIX M TPYIIIOBBIX HCCIICA0BATEIIBCKAX MPOEKTOB, YTO JACT HIKOJIbHUKAM
BO3MOXKHOCTh TPHOOPECTH HABBIK CAMOCTOSTEILHOTO PEHICHUS TEOPETHYECKOW MPOOJIeMbl, HABBIK
TeHEPUPOBAHUS ¥ OPOPMIICHHUS] COOCTBEHHBIX HEH, HABBIK YBAKUTEIBHOTO OTHOIICHUS K YyXXHM HJIEIM,
ohopmiieHHBIM B paboTax JApPYruX HcCcieoBaTeeld, HaBbIK MYOJUYHOrO BBICTYIUICHUS MEpes
ayIUTOPUEH, apTYMEHTUPOBAHUS U OTCTAUBAHUS CBOCH TOYKH 3PEHUS.

2. Copepxxanue yueOHoro npeamera « Xumus» (yriay0JeHHbI YPOBEHb)
10 KIIACC
OPTAHUYECKASA XUMUA
TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMHUH.
[Ipeqmer M 3HaueHUE OPraHUYECKOM XMMMH, IPEICTABICHHE O MHOT000pa3uu OpraHMYeCKUX
COCIMHEHU.
OJEeKTPOHHOE CTPOEHHE aToMa YIjepoJia: OCHOBHOE M BO30YXIEHHOE cOCTOsHUA. BaneHTHbIe
BO3MOXXHOCTH aTOMa yrjiepoja. XuMUYecKasl CBSI3b B OPTaHUYECKUX COEAMHEHUAX. TUIbl TMOpuau3aum
aTOMHBIX opOuTaneil yriaepona. MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHOM CBA3M (OOMEHHBIM M JOHOPHO-
aKIENTOPHBIN). THUITIBI IepeKPhIBAaHUSI AaTOMHBIX OpOHUTANIeH, G- U -CBsi3u. OIMHapHAas1, TBOWHAS U TPOITHAs
cBs13b. CriocoObl pa3phiBa CBsI3€il B MOJIeKyJaX opraHuyeckux BeuecT. [IoHsTHE 0 CBOOOJHOM paauKaie,
HyKJIeo(uUIIe U AIEKTpOouIIE.
Teopus cTrpoeHHs opraHu4eckux coequHeHuil A.M. byTiepoBa U COBpeMEHHBIE ITPEICTABICHUS O
CTPYKTyp€ MOJEKyJl. 3HadeHHE TEOpUU CTPOCHUS OpPraHMYECKUX COEAMHEHUH. MonekyaspHble U
CTpyKTypHBIe (Qopmyisbl. CTpyKTypHble (QOPMYJIBI pPA3IUYHBIX BHJOB: pPa3BEPHYTas, COKpaméHHasd,
ckenerHas. M3zomepus. Buael n3oMepuu: CTpyKTypHas, IPOCTPAHCTBEHHas. DJEKTPOHHbIE I(PQPEKTHI B
MOJIEKYJIaX OPTaHUYECKUX COeTUHEHNUHN (MHAYKTUBHBINA 1 Me30MepHBIN 3(PPEKTHI).
[IpencraBienue o kiaccupuUKaluu opraHndeckux BeulecT. [loHsTre o ¢ yHKIMOHAIBHON rpymme.
I'omosorusa. I'omonormyeckue psasl. Cucremarnueckas HOMEHKJIATypa OPIaHMYECKUX COEIMHEHUN
(IUPAC) u TpuBHasibHbIE Ha3BaHUs OTAEIBHBIX MPECTaBUTENEH.
OcobeHHOCTH W Kiaccu(UKalusi OpraHndeckux peakuuil. OKHCIUTEIbHO-BOCCTAaHOBUTEIIBHBIE
peaxkiuy B OpraHuuecKoi XuMuHu.
IKCNEPUMEHTAJIBHAA YACTh:
JlaGopaTOpHBIE OTBITHI

1. MonenupoBaHue MOJIEKYJI OpraHUYECKUX BEIIECTB
YriaeBoaopoabl.

Anxanbl. ['omonoruueckuit psa anakaHoB, oOmas ¢opmyia, HOMEHKJIATypa W HM30MEpHUs.
DJIeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP -THOPHAM3AINS aTOMHBIX opOuTaneii
yriaepona, o-cBsi3b. @Pu3NuecKue CBONCTBA ANKAHOB. XHMMHUYECKHME CBOMCTBA aJKaHOB: pEaKLUU
3aMelleHus, M30MepU3aInH, JETUIpUPOBAHMUS, LUKIIU3al1H, MUPOJIN3a, KpEKHHTa,
ropenus. [IpeacraBneHne o0 MexaHU3ME peakUui paguKalbHOrO 3aMmelleHus. HaxoxzaeHue B Npupone.
CriocoObl 1osTyueHHsl U IPUMEHEHUE AJIKAHOB.



[Muknoankanel. OOmias ¢opmyna, HOMEHKIaTypa W wu3zoMmepus. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKUX CBOWCTB MaJIbIX (IHMKJIOMPONAH, ITUKIOO0yTaH) M OOBIYHBIX (IIMKIIONEHTAH, ITUKIOTCKCaH)
UKJI0aNKaHOB. CIIOCOOBI MOTy4eHUs ¥ TPUMEHEHHE [TUKIOAIKAHOB.

Ankensl. ['omonoruueckuili psj ankeHoB, oOmas ¢GopMmyna, HOMEHKIATypa. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKeHOB, Sp>-THOPMIM3AlUs aTOMHBIX OpOuTajeil yruepona, 6- u
n-cBsA3U. CTpyKTypHass M reoMerpudeckas (LMc-TpaHc-) uzomepus. Pusnyeckue CBOMCTBAa aJIKEHOB.
XUMHYECKUE CBOMCTBA: PEAKUUU IPHUCOCIUHEHUsS, 3aMCEIIEHUs B 0-II0JOXKCHUE IIpU JBOWHOU CBSA3M,
noJimMepu3anuu U okucieHus. IIpasuno MapkoBHukoBa. KauecTBeHHBIE peakliMM HAa JBOWHYIO CBSA3b.
CriocoOpl 1osTy4eHus U IPUMEHEHHUE aJIKEHOB.

Aunkanuensl. Knaccudukanus ankaaueHoB (CONpsDKEHHBIC, H30JIMPOBAHHBIC, KVM)YIUPOBAHHBIE).
OCOOEHHOCTH JJIGKTPOHHOTO CTPOCHUS M XUMHUYECKHX CBOMCTB CONPSDKEHHBIX AWeHOB, 1,2- u 1,4-
npucoenuHenue. Ilonumepuszanms conpskEHHbIX JueHOB. CnocoObl MOMy4EeHUS U [PUMEHEHHE
aJIKa/INEHOB.

Anxunbl. ['omonornyeckuid psa  ankuHOB, oOwas ¢opMmyia, HOMEHKIATypa M H30MEpHUs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ aJIKMHOB, Sp-TMOpUAM3aINs aTOMHBIX OpOuTasien
yriaepona. @Pu3NyYeCKHME CBOWMCTBA aJKMHOB. XHMHYECKHE CBOMCTBA: PEAKLIUM IPUCOCIUHEHUS,
JUMEpU3allil M TpUMEpU3aluu, OKuciaeHUs. KucioTHble CBONCTBA aJKHWHOB, HMMEIOIIUX KOHIEBYIO
TpOHHYIO CBsi3b. KauecTBeHHblEe peakuMu Ha TpPOMHYHO cBs3b. CHOCOOBI MOMYYEHUS U HPUMEHEHHE
QJIKUHOB.

Apomaruyeckue yriaeBoJopoibl (apeHsl). l'omonornyeckuil psj apeHoB, oOmas ¢opmyia,
HOMEHKJIATypa M H30MEpHUs. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJbl OeH30i1a.
dusnueckue cBOMCTBa apeHOB. XMMHUUYECKUE CBOICTBAa OEH30J1a U €ro rOMOJIOTOB: PEAKLUU 3aMELIeHUs B
OCH30JIbHOM KOJIbIIE W YTIJIEBOAOPOAHOM pAJMKale, PEaKIUH MPUCOSAUHEHHs, OKHCIEHHE TOMOJIOTOB
6enzona. IlpencraBneHne 00 OpPHEHTUPYIOIIEM JEHCTBUM 3aMecTHTeNed B OEH30JbHOM KOJIbLIE Ha
IpUMepe aJIKWIbHBIX PATUKAIOB, KapOOKCHIBHOM, T'MJIPOKCHIBHOM, aMMHO- WU HUTPOTPYIIIBI, aTOMOB
rajoreHoB. OCOOEHHOCTH XMMHMUYECKUX CBOMCTB ctuposna. [Tomumepusanus crupona. CriocoOsl mosrydeHust
Y IPUMEHEHUE apOMaTHUUECKUX YIJIEBOJOPOIOB.

[Tpuponusiii ra3. IlonyrHeie HedTaHbIe Ta3bl. HedTh u €€ npoucxoxaenue. KameHnnslii yrons u
NpOAYyKThl ero mnepepaboTku. CnocoObl mnepepaOOTKM HedTH: TMEeperoHka, KPEeKUHr (TepMHUYECKUH,
KaTaluTudeckuit), pudopmunr, nuponus. I[IpoaykTsl mnepepaboTku HePTH, HX TNPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBSA3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOIOPOAOB.

DNEKTPOHHOE CTPOEHUE T'aJIOTEHIIPOM3BOIHBIX YIIIEBOAOPOI0B. Peakiuu 3amelieHus rajioresa Ha
TUIPOKCOTPYIILY, HUTPOTPYIIy, IMAaHOTPYIIIlY, aMUHOIpyniy.  JlelicTBue Ha  TajJOreHIpOU3BOJHBIE
BOJAHOTO M CIHUPTOBOTO pacTBOpa I€nouyu. B3anMopelicTBue AMraloreHajJkaHOB C MarHueM u
HUHKOM. [IoHATHE O METa/NIOOpPraHNYeCKUX COENMHEHUsAX. lcnonb3oBaHWE TaJIOr€HIIPOU3BOIHBIX
YTJIEBOIOPOOB B OBITY, TEXHUKE U IPU CUHTE3€ OPTraHUYECKUX BEIECTB.

IKCNEPUMEHTAJIBHASA YACTh:

JlaGopaTopHbI€ OTBITHI
MonenupoBaHue MOJIEKYJI YIIIEBOJOPOI0OB U ralOre€HIPOU3BOAHBIX.
[Tony4yenue meTaHa U U3y4E€HHE €T0 CBOWCTB.
O3HakomIIeHHEe ¢ 00pa3liaMH IJIacTMAacC, KayuyKoB, PE3UHBI.
[Tomy4yenue aneTuineHa 1 U3y4eHne ero CBOMCTB.

[TpakTuyeckue paboThI

1. [Tomy4yenue >THIIEHA U U3y4EHUE €r0 CBOMCTB.

Pacuérneie 3amaun:

— OIpeleNeHre MOJIEKYJISIpHOH (OpPMyJibl OpPraHUYECKOr0 BELIECTBA 10 MAacCOBBIM JOJIIM aTOMOB

JJIEMEHTOB, BXOASIINX B €0 COCTaB;

el A



— HAXO0XJICHUE MOJICKYISIPHOU (HOPMYIIBI OPraHUYECKOrO0 COCIWHEHHUs MO Macce (00BeMy) MPOAYKTOB
CropaHusi; pacuéThl 10 YPaBHEHUIO XUMUYECKOH peaKkiiu
Kucnopoacoaepxamme oprannyeckne coeiNHEeHUsI.

[IpenenpHble onHOATOMHBIE cHUpPThl. CTpoeHHE MOJIEKYN (Ha MIpUMEpe METaHoJa M 3TaHOJa).
l'omonoruueckuit psia, oOmas ¢opmyina, U30Mepusi, HOMEHKIaTypa M Kiaccupukanus. dusnyeckue
CBOWCTBA IpENENbHBIX OAHOATOMHBIX CHUPTOB. BOIOpOJHBIE CBS3M MEXIy MOJEKYJaMH CIHPTOB.
XUMHUECKHE CBOMCTBA: peakUuM 3aMElIeHUus, JeruapaTallid, OKHUCIEHHs, B3auMoJeicTBue ¢
OpPraHMYECKMMU M HEOpPraHM4ecKuMH KuciaoTamu. KauecTBeHHas peaklids Ha OJHOATOMHBIE CIIMPTHI.
JlelicTBue 53TaHOJAa M METaHOJa Ha OpraHu3M denoBeka. CrocoObl MOMY4EeHUS W IPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

ITpocteie 3¢upsl, HoMeHKIaTypa 1 u3omepus. Oco0eHHOCTH (PU3MUECKUX M XUMUUYECKUX CBOWUCTB.

MHoOroaToMHbl€ CHMPTHl — 3TUJICHIJIUKOJIb U TIULEpUH. PU3NYECKUE U XUMHUYECKHE CBOMCTBA:
peaKIMy 3aMelleHHs], B3aUMOJCHCTBUE C OPraHMYECKUMHU U HEOPTaHUYECKUMHU KHCIOTaMH, KaueCTBEHHas
peakuuss Ha MHOroaromMHble coupthl. [IpeacraBneHne o0 MexaHHW3ME peakuuid HYKJICO(PUIbHOIO
3amerenus. /leiictBue Ha opraHu3Mm uenoBeka. CrocoObl IMOJyYyeHHMs M HNPUMEHEHHE MHOI0aTOMHBIX
CIIUPTOB.

@®enos. CTpoeHHEe MOJEKYJbl, B3aUMHOE BIMSHUE TMJIPOKCOTPYNNbl W OEH30JbHOIO sJIpa.
@usnueckue cBoiicTBa peHora. OCOOEHHOCTH XUMUYECKUX CBOMCTB (eHOa. KauecTBEHHBIE peaky Ha
¢enon. Toxcuunocts (enona. CrnocoObl momydeHuss W npuMeHeHue Qenona. denonpopmanbaeruaHas
cMoJa.

KapOoHuIbHBIE COEIMHEHUS — albJErWJbl U KETOHBL. DJEKTPOHHOE CTPOCHHE KapOOHWIIbHOU
rpynnsl. ['omonoruueckue psabl albJeru0B U KETOHOB, oOuias Gopmyia, U30MEpHUs U HOMEHKJIATypa.
dusnuecKkue CBOWCTBA aJIbJETUAOB U KETOHOB. XMMHUYECKHE CBOMCTBA allbJETH/I0B U KETOHOB: PEAaKLIUU
npucoearHenus. OKUCIeHNne albJeru10B, KaUeCTBEHHbIE PeaKMu Ha anbierupl. CrocoObl MONMy4eHus U
IIPUMEHEHHE AJIbJIETUI0B U KETOHOB.

OOHOOCHOBHBIE TpefeNbHblE KAapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOEHHUS  MOJIEKYI
KapOOHOBBIX KHUCIOT. M3oMepuss 1 HOMeHKIaTypa. PuU3MUecKue CBOWCTBA OJHOOCHOBHBIX IpEIEIbHbIX
KapOOHOBBIX KHCJIOT. BomopoaHbie CBA3M MEXKIy MOJIEKYJaMH KapOOHOBBIX KHUCIOT. XHMHUYECKHE
CBOWCTBA: KHCIOTHBIE CBOWCTBa, pEAaKUMA HTEpUPHUKALNU, pPEaKLUUHd C Yy4acTHEM YIJIEBOJOPOTHOIO
paaukana. OcoOEHHOCTH CBOWCTB MypaBbUHOW KUCIIOTHI. [I0OHSATHE O MPOU3BOAHBIX KApOOHOBBIX KHCIIOT —
CIIO)KHBIX 3¢upax. MHoroo0Opasue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HENpeneNbHbIX U
apoMaTHYeCKUX KapOOHOBBIX KHUCIOT, JUKAPOOHOBBIX KHUCJIOT, THJIPOKCUKApOOHOBBIX  KHCIOT.
[IpencraButenn BBICIIMX KapOOHOBBIX KHCIIOT: CT€APUHOBAs, MaJbMHUTUHOBAS, OJIEMHOBAS, JUHOLEEAS,
JuHoNeH08as KUCIOThl. CrlocOOBI MOTyueHUs! U MpUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble »¢upbl. ['omonormueckuit psa, obmas ¢opMyna, U30MepHs U HOMEHKIJIATYpa.
OuU3NYECKUE U XMMUYECKUE CBOMCTBA: THPOJIM3 B KUCIION U LIEJIOYHOU Cpee.

XKupsl. Ctpoenue, pusnueckre 1 XUMHUYECKUE CBOMCTBA KUPOB: THAPOIU3 B KUCION U IIEIOYHON
cpene. OCOOEHHOCTH CBOWCTB KHPOB, COAEPKAIIUX OCTATKU HEMPEIENIbHBIX KHUPHBIX KUCIOT. JKHUphI B
npupoe. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, HX MOIOIIEE ICHCTBUE.

O6mas xapakrepuctuka yriaeBonoB. Kmaccudukamnus yrneBonoB (MOHO-, JU- U TOJUCAXapHbl).
MoHocaxapuabpl: TJI0K03a, (PYKTO3a, TalakTo3a, pudo3a, ne3okcupudosa. dusndyeckue CBOWCTBA U
HaxoxaeHue B npupojae. PorocuHTe3. XMMHUYECKUE CBOMCTBA TIIIOKO3bI: PEAKIIMU C YYaCTHEM CHUPTOBBIX
U IbJETUAHON TPYII, CIIUPTOBOE U MOJIOYHOKHCIOE OpoxkeHue. [IpuMeHeHne riitoko3bl, e€ 3HaYeHue B
KHU3HEIESATeNIbHOCTU opranusma. [lucaxapuapl: caxapos3a, MallbTo3a U JlakTo3a. BoccraHaBnuBaronue u
HEBOCCTaHABIMBAIOIIKE aucaxapuibl. ['uaponus nucaxapuaoB. Haxoxaenue B mpupone U NMpUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, TJIUKOTeH M Letoio3a. CTpoeHrne MakpoMOJIeKyNl Kpaxmaia, TJIMKOTeHa M
LeJuIr0103bl. PU3MUECKUe CBOMCTBA KpaxMaia U LEeJUI0JI03bl. XMMUYECKHUE CBOMCTBA Kpaxmalla: THAPOIIU3,



KayeCTBEHHAsl pEaKkiys C HMOJOM. XMUMHUYECKHE CBOMCTBA LEJUIIOIO3bI: THAPOIU3, MOIydeHHE 3()UpOB
uestoo3sl. [ToHsTre 00 UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).

JKCNepUMEeHTATbHAS YaCTh:

JIaGopaTopHbIe ONBITHI

1. OKWuCIIeHHEe 3TUIIOBOTO CIIUPTA B aJIbJIETH] PACKAJICHHOW METHOM MPOBOJIOKOM.
2. Peakmus rimmnepuna ¢ ruapokcuaom meau (10).
3. KadecTBeHHbIE peaknuu Ha ajbAerHibl (C THApPOKcHIoM nuammuHcepedpa(l) m ruppokcuaom
meau(Il))
4. XHUMHUYECKUE CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.
5. B3auMopeiicTBre pacTBopa IroKo3bI ¢ Tuapokcuaom meau(Il).
6. B3aumoneiicTBue kpaxmasa ¢ HO0M.
[IpakTuueckue paboThI
1. Pemenue skciepuMeHTaNbHBIX 337a4 110 TeMe «CIUpThI U (PEHOIIBI
2. Pemenune sxcriepuMeHTanbHBIX 3a7a4 1o TeMe «KapOoHoBbie KHUCIOTHI. CIOXKHBIE A3PUPHI»

PacuérHric 3amaum:
— OIpenereHre MOJICKYISIPHON (OpMysIbl OPraHMYECKOTO BEIIECTBA IO MAaCCOBBIM JIOJIIM aTOMOB
3JICMEHTOB, BXOJSIIUX B €T0 COCTaB; IO Macce (00beMy) MPOIYKTOB CTOPAHHMS; 110 KOJHMYECTBY BEIIECTBA
(Macce, 00beMy) IPOAYKTOB PEAKIIMH U/UITU UCXOIHBIX BEIIECTB;
— pelleHue pacy€THBIX 3aJad Ha OMNpPEACIICHHE [OJIM BBIXOJA MPOAYKTA PEAKIHH OT TEOPETUUECKU
BO3MOKHOT'O

A3oTcoaepxkanye OpraHuyecKkue coeuHeHusl.

AMHHBI — OpraHWYecKHe MPOW3BOJHBIE aMMHaka. Kmaccudukanus amMuHOB: anudaTHYECKUE H
apoMaTHYeCKHE; TIEPBUYHBIC, BTOPUYHBIC M TpeTHuHbIe. CTpOECHUE MOJIEKYJ, o0mas ¢popMylia, H30Mepus,
HOMEHKJIaTypa M (usnueckue CBOMCTBa. XUMHUYECKOE CBOWCTBA alu(aTHUYECKUX aMUHOB: OCHOBHBIE
CBOMCTBA, AaJKWJIMPOBAHHE, B3aUMOJICHCTBUE IMEPBUYHBIX AaMHHOB C a30THUCTOM KucioToi. Coau
aJKUJIaMMOHUSL.

AHWIIMH — TIPEJICTaBUTENIb AMHUHOB apoMaTtudeckoro psaa. CtpoeHue anuinuHa. B3anMmHoe BiusiHUE
Tpynn atoMoB B MoJjekyine aHwinHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHWIMHA. KauecTBeHHBIE
peaknuu Ha aHWIMH. CriocoObl MOMydYeHUs U IpuMeHeHne anudaTudeckux aMuHOB. [lomyuenue aHumuHa
13 HUTPOOEH30J1a.

AmuHokucinotel. Homenknmatypa u wuzomepusi. OTHenbHBIE TNPEICTABUTENTH O-aMUHOKHCIIOT:
[IULOWH, anaHuH. OU3nYecKue CBOHCTBA aMHMHOKHUCIOT. XHWMHYECKHE CBOHCTBA aMHMHOKHCIOT Kak
aM(OTEPHBIX OPraHWYECKUX COCAMHEHHH, PEaKIusl MOJMKOHACHCAIIMN, 00pa30BaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHne amMuHOKUCIOT. CHHTE3 M THAPOIM3 MENTHAOB. belKku Kak MNpUpOJIHBIE
nonuMmepbl. [lepBuyHasi, BTOpUYHAs W TPETHYHAS CTPYKTypa O€lKoB. XUMHUYECKHE CBOMCTBA OCIIKOB:
TUAPOIU3, ACHATYpallvsl, KAYeCTBEHHbBIE PEaKIIMK Ha OCIKU.

IKCNEePUMEHTAIbHASA YACTh:
JIaGopaTopHbIE OMBITHI

1. L{BeTHBIC peakiuu Ha OENKH.

[IpakTudeckue pabOTHI:
1. Pemenne skcriepuMEHTATBHBIX 33124 10 TeMe «A30TCOoIepIKaIIie OPraHUIeCKHE COCTUHECHUS.
2. Pemenue skcriepuMeHTANBHBIX 33124 10 TeMe «Pacro3HaBaHue OpraHMYeCKUX COSAMHEHUI.

Pacuérnbie 3anaun:

— OompefeNeHre MOJEKYISIpHOH (OpPMyNbl OpPraHWYECKOro BELIECTBA IO MAacCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJISIIMX B €0 COCTaB; M0 Macce (00beMy) MPOAYKTOB CrOpaHus; 10 KOJIUYECTBY BEIIECTBA
(Macce, 00beMyY) MPOAYKTOB PEAKIIMH U/UITU UCXOJIHBIX BELIECTB;

— PCIICHHUC paC‘IéTHBIX 3aa4 Ha OIPCACICHUC NOOJU BbIXOJa MPOAYKTa PCAKIUHU OT TCOPCTUUCCKU
BO3MOYKHOT'O



BricokomosieKyJIIpHbIE COeIMHEHUS.
OcCHOBHBIE TOHSTHS XUMUHU BHICOKOMOJICKYJIIPHBIX COETMHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BE€HO, CTENEHb IMOJUMEPHU3ALUU, CPEeAHssl MOoJeKysipHas Macca. (OCHOBHBIE METOJIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJMMEpHU3alusl U MOJTUKOH ICHCAIHSI.
[Tomumepusle wmatepuanbl. [lmactmaccesl  (MOJMUATUIICH, TMOJUIPOINUIICH, MOJUBUHHIXJIOPHUI,
MOJINCTUPOJ, TOJUMETUIMETAKpUiaT, IOJUKapOOHAThl, MOJMITWICHTepeTanaT). YTWiu3auus u
nepepaboTKa IMIACTHKA. DIacTOMEPHI: HATYpalIbHBIN KaydyK, CHHTCTHUYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIPEHOBBIM, N30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.
BosnokHa: HaTypanbHbIe (XJIOMOK, IEpCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKUE (KAIPOH M JIABCaH).
[TomuMmepsl crenuanbHOTO Ha3Ha4deHHs (TEQUIOH, KEBJAp, JJICKTPONPOBOMASIINE TOTHMEPHI,
OuopasyiaraeMble MOJTUMEPHI).
JKCNepUMEHTATbHAS YaCTh:
[IpakTuueckue paboThI

1. Pemienne skcniepuMeHTANIbHBIX 33124 110 TeMe «Pacno3HaBaHue miacTMacc U BOJIOKOHY
MexnpeaMeTHbIe CBSI3H.

Peanuzanus MeXnpeOMETHBIX CBsI3€d NIpU H3Y4YEHHHM oOpraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISICTCSl Yepe3 HCIIOJIIb30BAHME KaK OOLIMX €CTeCTBEHHO-HAYyYHBIX IMOHSATHH, Tak M TOHATHUH,
MPUHATHIX B OTACJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTecTBEHHO-HAy4YHbIC MOHSTHS: SBJICHHE, HAy4yHBId (aKkT, rumoresa, TEOpUs, 3aKOH,
aHaJIN3, CUHTE3, KiIaccuuKaius, HaOI0IeHne, N3MEepPEHNe, IKCIIEPUMEHT, MO/I€Jb, MOJICIIUPOBAHUE.

®usuka: Marepusi, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYNa, HHEPreTHUYECKHUH YpPOBEHb,
BEIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBa, (PU3MYCCKHUE BEIMYMHEI, SAMHHIIBI H3MEPEHUS,
CKOPOCTb, SHEPTHs, Macca.

buonorus: kierka, opraHm3M, O3KOcHUCTeMa, Ouocdepa, MeTaboIu3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TeTepOTPOHBIN THUN MUTaHUS, OpokeHue, (POTOCHHTE3, JbIXaHUE, OCNKHU, YTJIEBOIbI,
KUPBI, HYKJICMHOBBIE KUCJIOTHI, JEPMEHTHI.

['eorpacdus: mose3Hple NCKOMAaeMbIe, TOTLIHUBO.

TexHoMOTHsI: THIIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAILHOTO TIMTAaHUS, MOIOIIUE CpPEJICTBA,
MaTepuabl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA
Teoperuyeckue 0CHOBbI XUMHMHU

AtoMm. CocTaB aTOMHBIX sfep. XuUMHUeckuil siemeHT. W3otomnbl. Kopnyckynapro-60110801i
oyanuszm, 0eolicmeenHas npupooa snekmpona. CTpOoCHHE SJIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIC
yucia. DHEPreTHYECKHe YPOBHU M TMOAYypOBHU. ATOMHBIE opOuTanu. Kriaccubukarus XUMHYECKUX
ayieMeHTOB (S-, P-, d-, f-omemenTsl). PacnipenencHue 37I€KTPOHOB 1O aTOMHBIM OpPOWTANSIM, APUHYUN
Munumyma suepeuu, npunyun Ilayaiu, npasuno Xynoa. INeKTpOHHBIE KOHPUTYPALIUA aTOMOB JIEMEHTOB
MEePBOr0—4eTBEPTOTO MEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSHUH, DJIEKTPOHHBIE KOH(MUTYpAIIUH
WOHOB. [lonamue 06 sHepeuy UOHU3AYUU, FIHEP2UU CPOOCIEA K INIeKMPOHY. DIEKTPOOTPUIIATEILHOCTD.

Ilepuonnueckuii 3akoH u llepuogmueckas cucrema xumuuyeckux sinemeHToB .M. Menneneesa.
CBA3b MEPUOIMYECKOTO 3aKkoHa U [leproauyeckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHOMU
TEOpHEH CTPOCHMsSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHWMHYECKHX DJIEMEHTOB W
o0pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEUIECTB MO TpYIIaM U MepuoiaM. 3Ha4€HHE MEepPHOANYECKOro
3akoHa /[.11. Menneneena.



PacueTHpIC 3a7a4M.
- OIpCACIICHUC aTOMHOM MacChl 9JIEMCHTaA, BXOIAAIICro B COCTaB CJIOXXHOI'O BeEIIEeCTBa IIO

U3BECTHOM(HBIM) MaccoBOM Jo0j€ (MacCOBbIM JOJSIM) JPYroro (Ipyrux) 3JIEMEHTOB U €ro (ux)
BAJICHTHOCTH, CTEIIEHU OKMCIEHUS WM IIOJOKEHUS B Iepuoandeckol cucreme snemeHtoB 1.
Menpeneesa.

2) Onpenenenne MOJIEKYISPHON (POPMYJIBI BEIIECTBA 10 U3BECTHBIM MacCOBBIM JIOJISIM 3JIEMEHTOB.

3) Onpenenenre OTHOCUTEILHON aTOMHOM MacChl 3JIEMEHTA M0 U3BECTHBIM MOJIBHBIM JIOJSIM 3JIEMEHTOB
U OIIpeJesIEHUE MOJIBHON J10JIM KaX/I0T'0 U3 U30TOIOB HJIEMEHTA.

Xumuueckass CBsA3b. BuJbl XUMHUECKOW CBA3M: KOBAJCHTHAs, HWOHHAs, METaJlJIMYecKas.
MexaHu3Mbl 00pa30BaHMsl KOBAJIEHTHOH CBSA3M: OOMEHHBIM U TOHOPHO-AKLENTOPHBINA. DHEprust U JUIMHA
cBs3u. [lonmspHOCTb, HANpPaBIEHHOCTb M HACHIIIAEMOCTh KOBAJEHTHOW cCBs3u. KpaTHble cBs3M.
Bonoponnas cBA3p. MeXMOIIEKYIIIpHBIE B3aUMOIECHCTBHUS.

BaneHTHOCTh M BaJICHTHBIC BO3MOXHOCTH aTOMOB. [ ubpudusayus amomusix opoumanet. CBs3b
ANEKTPOHHON CTPYKTYphl MOJIEKYJ C HX TIE€OMETPUYECKUM CTpPOEHUEM (Ha MpUMepe COEIUHEHHM
3JIEMEHTOB BTOPOTO MIEPHO/IA).

[lpencraBienne 0  KOMIUIEKCHBIX — coenuHeHMsX.  CocTraB  KOMIUIEKCHOIO — MOHAa:
KOMILIEKcoOOpa3oBareib, JMranisl. Koopounayuonnoe uucno. Homenxknamypa — KOMNieKCHblX
coedunenuti. 3HaYCHUE KOMIUIEKCHBIX coeuHeHui. [IoHsTHe 0 KOOpANHAIIMOHHON XUMUH.

BemectBa MOJNEKYISIpHOIO M HEMOJEKYJISPHOTO CTPOEHMs. THIIBI KPUCTAUIMYECKUX PEIIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[TonssTue o nucnepcHbIX cuctemax. VctunHHble pacTBOphl. [Ipeocmasnenue o0 KOANOUOHBIX
pacmeopax. CriocoObl BbIpaXEHUSI KOHLEHTPALMKM PAacTBOPOB: MaccoBas JI0Jid BEIIECTBA B PacTBOpE,
MOJIIpHasT ~ KOHLEHTpauusa. HacbllleHHble W HEHachILIEHHbIE  PacTBOPbl,  PAaCTBOPUMOCTb.
Kpucrannoruaparsl.

Knaccugukaius 1 HOMEHKIaTypa HEOpraHMYeCKUX BeIlecTB. TpUBHaIbHbIE HA3BaHUS OTAEIbHBIX
IIPEICTaBUTENEH HEOPIraHMYECKHUX BEILIECTB.

IKCNEPUMEHTAIbHAA YaCTh:
[TpakTnyeckue paboThI
1. OmnpeneneHne TUNOB KPUCTAIUTMYECKUX PEIIETOK B MPEAJIOKEHHBIX K PACCMOTPEHHUIO BEILECTBAX
U IIpeJCKa3aHue X (PU3NUYECKUX CBOMCTB.
Pacuérnbie 3anaun:
— C UCNOJIb30BAaHUEM MOHATUI «MaccoBast 10JI1 PACTBOPEHHOI'O BELIECTBAY, «MOJIIpPHAs KOHLICHTPALUs»

Knaccugukaius XMMUYECKUX peakiuil B HEOpPraHMYecKod W OpPraHMYecKOM XUMHH. 3aKoH
COXPAHEHHUS MacChl BEILIECTB; 3aKOH COXPAHEHHS M MPEBpAIllEHUs] SHEPTUN MPU XUMHUECKUX PEAKIIMSIX.
TennoBsie a3 dexTh XUMUYecKuX peakiuii. TepMoxumuueckne ypaBHEHHU .

CKopocTh XMMHUYECKOW peakuuu, €€ 3aBHCHUMOCTh OT Pa3iuYHbIX (aKkTopoB. ['oMoreHHble U
rereporeHHsle peakiuu. Karanms u kataninszaTopsl.

OOpatumMble M HEOOpaTHUMbIE peaKIMU. XUMHUYECKOE paBHOBecue. Koncmanma Xumuyeckozo
paenogecus. PaKTOpBhl, BIAUSAIOLINE Ha M0JIO)KEHUE XUMUYECKOTO PAaBHOBECHS: TEMIIEpATypa, JaBICHUE U
KOHLIEHTPALlMU BELIECTB, yuyacTByromMX B peakiuu. [Ipunnun Jle Illarense.
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OnekTponuTrdeckas auccoruanus. CwibHbIE W clladble 3JeKTpONUThl. CTENeHb TUCCOIHAIUY.
Honnoe npouseedenue 6o0vi. Cpena BOAHBIX PACTBOPOB: KHCIOTHas, HEHUTpasbHAs, IIEIOYHAS.
Bonopoanslii nokasarens (pH) pactBopa. ['uaponus coneil. Peakuiuu mMOHHOro oOMeHa.

OKHCIUTENIbHO-BOCCTAaHOBUTENbHBIE ~ peakuuu. Crenenb  okucieHus.  OKUCIUTENb U
BoccTaHOBUTENb.  [Ipomecchl  OKMCIEHUS M BOCCTAHOBJIEHUs. Bakueimme oOKUCIUTENH U
BOCCTaHOBUTEIH. METOJI 3JIEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACIUIABOB BEIIECTB.
JKCNepUMEeHTATbHAS YaCTh:

JlaGopaTopHBIE OIBITHI

Paznoxxenne MeHOTO Kynopoca WM MajlaxuTa Kak MpUMep dHI0TEPMUYECKON PEaKIIUH.
["'opeHune ATUIOBOrO CIUPTa KaK MPUMEP IK30TCPMHUCCKOM PEaKIIHH.

3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIIUU OT Pa3IMYHBIX (PAKTOPOB.
Karanutrueckue peakuuu.

[TpoBeneHne peakuuii HOHHOTO OOMEHa.

o krwdE

Omnpenenenue cpesibl paCTBOPOB BEIIECTB C OMOIIbIO YHUBEPCAILHOTO UHAUKATOPA.
[TpakTrueckue pabOTHI
Bnusinue paznudabix pakTOpoB Ha CKOPOCTh XUMUYECKON peakuu

BnusiHue pa3nuyHbIx (GaKTOPOB Ha MOJI0KEHUE XMMHUECKOIO PABHOBECHSL.
XVMHYECKHUE pEeaKIIMU B PaCTBOPax AJIEKTPOJIUTOB.
I'mpponns conen

o RE

OxucnuTenpHas ClIOCOOHOCTh IEpMaHTaHaTa Kajlksl B Pa3IMYHBIX Cpeax.
Pacuérneie 3amaun:
— pacué€Thl Macchl BellecTBa WM O0bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU
00BEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEILECTB;
— BBIYMCIICHHE MAacCCOBOMW JIOJIU U MOJISIPHOM KOHLIEHTPALlMU BEILIECTBA B PACTBOPE;
— BBIYHMCIIEHUE Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOJYKTa PEAKIUH, €CJIM OJJHO U3 BELECTB JaHO
B BUJIE PAaCTBOpA C ONPEAECICHHON MAaCCOBOM J10JI€H paCTBOPEHHOTO BEIIECTBA

Heopranuveckasi Xumus

ITonoxenne HemerauioB B [lepuogudeckont cucreme xumudeckux 3eMeHToB [[.1. MenneneeBa
1 0OCOOEHHOCTH CTPOCHUS WX aToMOB. DU3MYECKHE CBOMCTBA HEMETAJIIOB. AJUIOTPONHS HEMETAIIIOB (Ha
pUMepe KUCI0poa, cepsl, pocdopa u yrieposa).

Bonopon. Ilonmyuenmwe, ¢usmdeckne W XUMHUYECKHE CBOWMCTBA: pEaKUMU C MeTallaMd |
HEMeTaJlJIJaMH, BOCCTAHOBUTEJbHBIE CBOMCTBA. [ Mapunbl. TonnusHvie s1emenmoi.

["anorensl. HaxoxaeHue B mpupoe, CrocoObl moydeHus, pu3ndeckiue 1 XUMHUYEeCKHE CBOWCTBA.
l"anorenoBomopoasl. BaxkHelmme KUCIOpOacoAepKalue COCIWHEHUsI TaloreHoB. JlaGopaTtopHbie u
MIPOMBIIIIJIEHHBIE CIIOCOOBI MOTY4YeHHsI raoreHoB. [IpruMeHeHne rajJoreHoB U UX COeAMHEHUH.

Kucnopon, o3o0H. JlaGopaTopHble U NPOMBIIUIEHHBIE CHOCOOBI MOJYyYEHUS KHUCIOPOJa.
®uU3NYECKNE U XMMUYECKUE CBOMCTBA U MPUMEHEHNE KUCT0po1a U 030HA. OKCHJIBI U TIEPOKCHU/IBI.

Cepa. HaxoxneHue B mpupoje, COCOOBI MONy4YeHHs, (PU3MUECKHe U XMUMHYECKHE CBOICTBA.
CepoBognopon, cynbdunsl. Oxeun cepsi(1V), okcun cepri(VI). CepHrictas u cepHast KUCIOTHI U UX COJIH.
OcobeHHoCcTH CBOUCTB cepHOil kKHcHoThl. [IpuMeHenune cepsl 1 €€ coeTMHEHHH.
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A3zor. Haxoxnenue B mpupoje, crnocoObl MOIydeHHs, (U3NYECKHe M XUMHUYECKHE CBOMNCTBA.
AmMmuak, HUTpuAbL. OKCHUIBI a30Ta. A30TUCTast U a30THAST KUCIOTHI U UX coiid. OcOOEHHOCTH CBOWCTB
a30THOM KKcaO0ThI. [IpuMeHeHne a30Ta U ero coeuHeHU. A30THBIE y100peHusl.

®ocdop. Haxoxkaenue B mpupojie, CrocoObl ModydeHus, (PU3NYECKHe U XUMHUECKUE CBOWCTBA.
@ochuner u pochun. Oxcuapl docdopa, dochopHas kuciora u e€ comu. Memagocgopras u
nupoghocpopnas kuciromol, gocgopucmasn u gpocpopnosamucmas xuciomol. [lpumenenne dochopa u
ero coequHenni. ocdopueie ynoOpeHusl.

VYraeposa, HaxoxJaeHHe B mpupone. AsuioTponHble Moauduxanuu. duznyueckue U XUMHUYECKHE
CBOWCTBa MPOCTBHIX BEIIECTB, oOpa3oBaHHbIX yriepogoM. Oxcun yriepoma(ll), okcun yriepoma(lV),
yrojibHas KUCJIOTa U €€ CONU. AKTHUBHUPOBAHHBIA YTroib, adcopoyus. Dynnepenvl, epaghen, y2nepooHvle
Hanompyoxu. llpuMeHeHne NpocThIX BEIIECTB, 00pa30BaHHBIX YIJIEPOIOM, H €0 COCTUHEHUH.

Kpemuuii. Haxoxaenue B npupojie, criocoObl MoayueHus, pU3ndeckue U XMMUUECKHUE CBOMCTBA.
Oxcupn kpemuusa(lV), xkpemHueBas KHUCIOTa, CHIMKaTbl. [IpuMeHeHHE KpEeMHHUS U €ro COEIUHEHHIl.
Crexio, ero moJgy4eHue, BUIbI CTEKIIA.

JKCIePUMEHTAIbHAS YaCTh:
JlabopaTopHbIe OMBITHI

1. KauecTBeHHBIE peakliuy Ha rajloreHu 1 - HOHbL. KauecTBeHHas peakius Ha HOJI.
2. OKuCIUTENIBHO-BOCCTAHOBUTEIBbHAS IBOMCTBEHHOCTh MEPOKCHIA BOAOPOAA.

3. KauectBennsle peakiuu Ha cynbhart, CyIbGUT U CyIb(ul HOHBI. - HOHBI.

4. KavecTBenHast peakiust Ha KAaTHOH aMMOHUSI.

o. KauecTtBennsle peakiuu Ha opToocdar noH.

6. KadecTBeHHBIE peakIuy Ha KapOOHAT U THAPOKAPOOHAT HOHBI.

7. KadecTBeHHBIE peaKkIy Ha HEOPTaHWYECKHE HOHBI M KATHOH BOJOPOAA;

8. [Tony4yenue u coOupanue ra3os.

[IpakTuyeckue paboThI

1. Pemienue skcriepruMeHTaIbHBIX 33a4 10 TeMe «[ aoreHs».

2. Pemienue skcrepruMeHTaIbHBIX 331a4 10 TeMe «Cepa U ee COeTUHEHUS.

3. Pemienue skcriepruMeHTaIbHBIX 33/1a4 MO TeMe «A30T U (Hocdop U UX COSAUHEHHSD).
4. Pemenne skcnepuMeHTaIBHBIX 3a7a4 110 TeMe «HemeTtamb

Pacuérnrle 3amaun:
— BBIYHCIIEHUE MAacCChl BEIIECTBAa WM 00beMa ra3oB MO U3BECTHOMY KOJUYECTBY BEUIECTBA, MAacce MU
00BEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB;
— BBIUKCJIICHUE Macchl (00beMa, KOJIMYECTBAa BEIIECTBA) MPOJIYKTOB PEAKIIMH, €CIM OJHO W3 BEIIECTB
UMECT HpI/IMeCI/I;
— BBIYHMCIIEHHE MacChl (00beMa, KOMMYECTBA BEIIECTBA) MPOIYKTa PEAKIIUH, €CIIM OJJHO U3 BEIIECTB JaHO
B BHJIE PACTBOpPA C ONPEIEIIEHHON MAacCOBOM /10J1€i paCTBOPEHHOTO BEILIECTBA;
— BBIYMCIJICHHE BBIXOJA MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3ZMOKHOTO

[Tonoxenne MeramwioB B lleprognyeckoit cucTteMe XUMHUYECKHUX AJIEMEHTOB. OCOOEHHOCTH
CTPOCHHS JJIEKTPOHHBIX 000JIOYEK aTOMOB METAIUIOB. Pacnpocmpanenue Xumuueckux 3j1eMeHmos-
Memannog 8 semHoul kope. O0mMe U3NYECKUue CBOMCTBa MeTalyioB. [I[puMeHeHne MeTaaoB B OBITY U
TCXHUKE. CHJIaBBI MCTAJIJIOB.
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ONEeKTPOXUMHUUECKUI DAl HanpsbkeHMH MmeramwioB. OOmue crnocoObl MOJY4YEHHsS METalJIoB:
THJIPOMETALTYpIUs, TMPOMETAILTYprus, anekrpoMeTautyprus. [lonsarue o koppozun meramioB. CriocoObl
3alUThl OT KOPPO3HUH.

O6mass xapakrepuctuka MetawioB |A-rpynner  Ilepuoguueckoil  cucTEMBl  XMMHMUYECKHUX
aneMeHTOoB. Hatpuii u kanuii: nmomydenue, pU3MUECKUE U XUMUYECKHUE CBOMCTBA, IPUMEHEHUE MPOCTHIX
BEILECTB U UX COCIUHECHUM.

O6mas xapakrepuctuka wmetauioB |IA-rpynner  I[lepuoguueckoil CUCTEMBI XHMHUYECKUX
JIEMEHTOB. Maruuii M KajbUMH: IOJydeHHe, (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, NPHUMEHEHUE
IIPOCTHIX BEIIECTB U UX coequHEeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS.

ANoMHMHHUI: TTONTy4eHue, (U3nYecKre U XUMHUYECKUE CBOMCTBA, IPUMEHEHUE IPOCTOTO BEIeCTBa
U ero coenuHeHui. AMdoTepHble CBOICTBAa OKCHIA M TMJIPOKCUIA ATOMUHUS, T'MIPOKCOKOMIUIEKCHI
QTFOMUHMUSL.

OOmas xapakTepucTuka MetauioB moOouHblx nonarpynn (b-rpymm) [lepuoanyeckoii cucTembl
XUMHUYECKHUX 3JIeMEHTOB. PU3NYeCKHEe U XMMHUYECKHUE CBOMCTBA XpoMa U ero coeirHeHui. OKCHAbI U
ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl 1 [TuXpomatbl, UX OKHCIUTEIbHBIE CBOICTBA.
[TonmyyeHue u NpUMEHEHHE XpOMa.

dusnueckue M XMMHUYECKHE CBOMCTBAa MapraHua M ero coeauHeHud. Bakueilmme coenuHeHus
mapranna(ll), mapranua(lV), mapranna(VI1) u mapraama(VIl). [lepmanranaTt Kaaus, €ro OKUCIUTEIbHBIC
CBOIICTBA.

duznyeckue U XMMUYECKHE CBOMCTBA )KeJie3a U ero coeAMHeHU. OKCHUIbl, THIPOKCUIBI U COJIN
xenesa(ll) u xxeneza(lll). [Tonyuenue u npuMeHeHue xee3a 1 €ro CIIaBoOB.

®dusnyeckue 1 XUMUYECKHE CBOWCTBA MeIU U €€ coeauHeHui. [lonydenue u mpuMeHeHne Meiu U
€€ COeIMHECHUN.

[{uHk: monydeHue, (QU3MUECKHE M XHUMHUYECKHE CBOHCTBA. AMGDOTEpHBIE CBOMCTBA OKCUAA U
TMIPOKCHUIA IMHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHe IMHKA U €r0 COEMHEHHH.

IKCNEePUMEHTATbHAA YaCTh:
JlaGopaTopHBbI€ OTBITHI

1. B3anmopeiicTBie IIENOYHBIX M IIEIOYHO3EMETbHBIX METaNIOB C BOJAOH (C HCIOIb30BAaHHEM
BHJICOMATEPHAIIOB).

2. B3anmoneiicTBre THAPOKCHUIOB ATIOMUHHMS M IIMHKA C PACTBOPAMHU KHUCJIOT U IIETOYEH.

3. PacTtBopenune aroMUHMS B KACIOTAX U IIeJI0Yax.

4, Oxkucnenne coequuenuid xpoma(lll) B menouHolt cpene W BOCCTAHOBIEHWE COCTMHEHUI
xpoma(VI) B kucnoit cpene.

5. KauecTBeHHbIe peaklini Ha KATUOHBI XKeJe3a.

6 KauectBenHble peakiiii Ha KATHOHBI MEJIH.

7. KauecTBeHHBIE peaKIiy Ha KaTHOHBI ITUHKA.

8 [Tomy4yeHue OKCUIOB ¥ TUAPOKCUIAOB IIMHKA U U3YYCHHE UX CBOUCTB.

[TpakTiueckue paboOThI:

1. Pemenne OKCIICPUMCHTAJIBHBIX 3aa4 IO TEME «MeTaIbl TIIaBHBIX IIOATPYIIID).
2. Pemrenne OKCIICPUMCHTAJIBHBIX 3aa4 IO TEME «MeTaibl MOOOYHBIX IIOATPYIIID).
3. Pemenune OKCIICPUMCHTAJIBHBIX 3ada4 110 TCEMC «I'eHeTnueckas CBS3b MCXKAY KiacCaMU

HCOPTraHNYCCKUX COCIIPIHGHHfI».
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Pacuérnebie 3anaun:
— BBIYHUCIIEHUE MAcCChl (00bheMa, KOJMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, €CJIA OJJHO M3 BEIIECTB JaHO
B BUJIE PAaCTBOpA C ONPEAECICHHON MAacCOBOM J10JI€H PAaCTBOPEHHOI'0 BEIIECTBA, UM UMEET IIPUMECH;
— BBIYHMCIIEHUE Macchl (00beMa, KOJIMYEeCTBA BEIIECTBA) MPOJIYKTa PEaKIUH, €CJIU OJJHO U3 BELIECTB JaHO
B BHJIE PACTBOPA C ONPEIEIIEHHON MacCOBOM J10J1€1 paCTBOPEHHOI'O BELLIECTBA;
— BBIYMCIICHHE BBIXO/A MMPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOXKHOTO

XuMUA U KU3Hb

Posb xumun B o0ecrieueHnr yCTOMYMBOTO pa3BUTHS yesnoBedecTBa. [[oHATHE O HayuHBIX METO/IaX
MO3HAHMS M METOJIOJIOTMM HAy4yHOIO HcciaeAaoBaHusA. HaydHble TPUHIUIBI OPraHU3alUNA XUMUYECKOTO
npou3BoJicTBa. [IpoMbliieHHbIE CITOCOOBI MOTYyYEHHUS BaKHEHIIINX BEIIECTB (Ha MpUMepe MPOU3BOICTBA
aMMHaKa, CEpHON KHCIOTHI, MeTaHoja). [IpombliieHHbIe cIOCOOBI MOMYyYEHUS] METAIOB U CIUIABOB.
XUMUYECKOE 3arpsi3HEHUE OKPYKAOIIEH CPeJlbl U €T0 MOCIeACTBUS. [Ipobrema nepepabomku omxo0os u
nobouHvlx npooykmos. Poilb XUMUM B OOCCIICUCHUU HHEPreTHYECKON O0e30macHOCTH. [Ipunyunsl
«3€IEHOU XUMUUY.

Xumusi W 370pOBbe  dYenoBeka. JlekapcTBeHHble cpeicTBa. [IpaBuia  mcmosib30BaHUS
JIEKApCTBEHHBIX IIpenaparoB. Poib XUMHUM B pa3BUTUN MEIULIUHBI.

XvMHUS THUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe A00aBKU. Ponb XuMuu B obecrneueHUu
MUIIEBON OE30MaCHOCTH.

Kocmernueckue wu mnapdromepnsie cpenctBa. boitoBas xummus. IlpaBunma Ge3zomacHOro
WCIIOIB30BaHUS TPETapaToB OBITOBOM XHMHH B TIOBCEIHEBHOM JKU3HHU.

XuUMHS B CTPOUTEITHCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).

XuMusi B CEIbCKOM Xo3siiicTBe. OpraHudeckue W MHUHEpalibHbIe yaoOpeHus. CoBpeMeHHbIE
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO0, KepamuKka. Mamepuanvl O0nsi  21eKMPOHUKUL.
Hanomexnonozuu.

IKCNepUMEHTAJIbHAA YaCTh

[TpakTrdeckue paboOTHI
1. [Touck nHpOpPMAIIH 110 HA3BAHUSAM, HICHTU(UKATOpAM, CTPYKTYPHBIM (hOpMyIaMm.
Pacuérnrle 3agauu
- Pacuétsl Macchl BeniecTBa Wik 00bEMa Ta30B 10 U3BECTHOMY KOJIMUECTBY BEIECTBA, MACCE MU O0BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00BEMaA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peaKIuu, eClii OJHO W3 BEUIECTB MMEET MPUMECH, MacChl (00BEMA, KOJWYECTBA BEIIECTBA) MPOIYKTa
peaKkuuM, €cliM OJIHO W3 BEIIECTB JaHO B BHUJE pacTBOpa C OMNPEAEIEHHOW MAacCOBOM J0JIei
pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM M MOJISIPHOW KOHILEHTpAlMu BEIIECTBA B PAaCTBOPE, JIOJIH
BBIX0/1a MTPOJIYKTA PEAKIIUH OT TEOPETUUYECKHA BO3MOKHOTO.

Me:xnpeamerHbie CBA3U

Peanu3zanuss MEXNpeAMETHBIX CBs3eM MpH HU3YYeHHH OOIIed W HeopraHuyeckoil xumuu B 11
KJIacCe€ OCYIIECTBIISICTCS Yepe3 MCIOJIb30BAaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH, TakK U
MOHSATUHN, TPUHATHIX B OTACITBHBIX MPEIMETaX €CTECTBEHHOHAYYHOTO ITUKJIA.

OOme ecTeCTBEeHHO-HAyUYHbBIE TIOHSATHS: SIBJICHWE, HAy4YHBIA (aKT, THUIIOTE3a, TEOPHS, 3aKOH,
aHaIM3, CHUHTE3, KiacCU(UKAIUs, MEePUOJAMYHOCTh, HAONIOJACHUE, M3MEpPEHHEe, SKCIEPUMEHT, MOJIETb,
MOJICJIMPOBAHUE.
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®usnka: MaTepus, MUKPOMHUP, MAKPOMHUD, aTOM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOH, U30TOIIBI,
PallnOaKTUBHOCTb, MOJIEKYJIa, SJHEPreTUUECKUI YPOBEHb, BEILIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSHUE
BEIIECTBA, UJICATbHBIN ra3, PU3NUYECKUE BETUUYHUHBI, €IMHUIIBI H3MEPEHHSI, CKOPOCTh, SHEPTHs, Macca.

Buonorusi: knerka, opraHusM, 3KocucreMa, ouocdepa, MeTaboInu3M, MaKpOH MHKPOIJIEMEHTHI,
O€JIKH, JKUPBI, YIIEBOAbI, HYKJICUHOBBIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK
SHEPrUU B IKOCUCTEMAX.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass MPOMBIIIJICHHOCTb, METaUIyprus, CTPOUTEIbHBIE MaTEepHUabl,
CEJIbCKOXO351CTBEHHOE IIPOU3BOJICTBO, IUIIIEBAs IIPOMBIIIIEHHOCT, bapmarieBTHUYECKAs
IIPOMBIIIJIEHHOCTh, IPOM3BOACTBO KOCMETHYECKUX IPENaparoB, INPOU3BOACTBO KOHCTPYKLMOHHBIX
MaTEpUAJIOB, AEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.

3. Ilimanupyemble pe3ybTaThl 0CBOEHHS Y4eOHOI0 npeameTa « Xumus» (Yriay0/JeHHbIH YPOBeHb)
JInYyHOCTHBIE pe3yJIbTaThI

B cooTBeTCTBUM C CUCTEMHO-AESTENLHOCTHBIM MIOJIX0JIOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTAaTOB
OCBOGHHS NpeaMeTa «XUMHsI» Ha YpOBHE CpEAHEro oOIero oOpa3oBaHMs BbIIEIEHBI CIEIyHoIue
COCTABJISAIOLIME: OCO3HAHHE OOYYarOIMMUCS POCCUHCKOM Tpa’kAaHCKON HIEHTHMYHOCTH; TOTOBHOCThH K
CaMOpa3BUTHIO, CaMOCTOSATEIBHOCTH U CaMOOIPENEICHHUIO; HAJIWYUE MOTHUBALKUU K OOYYEHHIO;
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIUXCs PYKOBOJACTBOBATHCS NMPHUHATHIMA B OOIIECTBE MpaBUIIAMH U
HOpMaMH MOBEJICHHSI; HATMYKE [TPABOCO3HAHUS, SKOJIOTHYECKOH KYIbTYpbI; CIIOCOOHOCTh CTaBUTh LIEJIU U
CTPOMTb JKU3HEHHBIE IIJIaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHS» OTpakaroT c(hpOpMHPOBAHHOCThH OIBITA
[IO3HABAaTEJIbHOM M  MPaKTUYECKOMW JAEATEeIbHOCTH  OOydarommxcs B IpOLEcce  pealn3aluu
00pa3oBaTeNbHON AEATEIbHOCTH.

JIMuHOCTHBIE pe3yabTaThl OCBOCHMS HpeaMeTa «XHMHS» OTPakaloT C(POPMHUPOBAHHOCThH OMbBITA
MO3HABAaTEIbHOM M  MPaKTUYECKOW JAESITeNbHOCTH OOydarouxcs B IPOLECCe  pealn3aluu
00pa30BaTeNbHON A TEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIUTAHMSA

0CO3HaHMS 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M 00s3aHHOCTEH, YBaKEHUS K 3aKOHY U
IIPaBOIIOPSIKY;

MIPE/ICTAaBICHHSI O COLMATbHBIX HOPMAaX M MpaBUiIax MEXINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKON JESATENbHOCTH MPHU CO3/IaHUU YUEOHBIX TPOEKTOB, PELICHUH
y4eOHBIX M IMO3HABATEIbHBIX 3371a4, BHITOTHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CMOCOOHOCTH TMOHMMATh UM NPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY M apryMEHTHI JAPYIHX HpU
aHaJIM3€e pa3IMYHbIX BUJOB YUeOHOU NeATEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY U HAyYHOMY HacCJIEUI0 OT€YECTBEHHON XUMHH;

YBaKEHHsI K MpOIlecCy TBOpYECTBAa B 00JACTH TEOPUH U MPAKTHUECKOTO MPUIIOKEHHUS XHUMHUH,
OCO3HaHHS TOrO, YTO JAHHbIE HAyKH €CTh pe3yibTaT JIUTENbHBIX HAOIIOJEHUH, KPOIOTIMBBIX
9KCIIEPUMEHTAIbHBIX MIOMCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

MHTEpEeCa U TMO3HABATEJIbHBIX MOTHBOB B IOJYYEHMH U TOCIEAYIOUIEM aHalu3e MHPOpPMAalUu O
MIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEICHMS,
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CIOCOOHOCTH OLIEHUBaTh CHUTYallUM, CBS3aHHbIE C XMMHUYECKMMHU SIBICHUSIMHM, M HpPHUHUMATh
OCO3HaHHbIE PEIIECHNUs, OPUEHTUPYSICh HA MOPaIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U NIOCTYIIKM CBOUX TOBApUUIEH C MO3ULMII HPaBCTBEHHBIX
Y IIPAaBOBBIX HOPM U C Y4ETOM OCO3HAHUS ITOCJIEACTBUM IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMsl IIEHHOCTEeH 310poBoro M  Oe3omacHoro obOpa3za JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUECKOMY 3/I0POBBIO;

cOOIIIOICHHsT TIPaBUJI 0E30MacHOr0 OOpaIlIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEJHEBHOM >KU3HU, B
TPYZLOBOM JESATEIBHOCTH;

IIOHMMaHMsI LIEHHOCTU IPAaBUJ WHAMBUIYAIbHOTO M KOJUIEKTMBHOIO O€30MacHOI0 IOBEIECHUS B
CUTYaLUsX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS MTOCIIEICTBUI 1 HENPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHNUS AIKOTOJIsI, HAPKOTHKOB,
KYpeHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKATUBHOW KOMIIETEHTHOCTU B Y4€OHO-UCCIIEOBATEIbCKON JIEATEIbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUYECKON U IPYTrUX BUJIAX JIEATEIbHOCTH;

YCTQHOBKM Ha aKTMBHOE y4acCTHE B PELICHUH NPAKTUYECKUX 3a/1a4 COLMAIbHOM HapaBIeHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbl);

HMHTEpeca K MPAKTHUYECKOMY HM3YyUEHHUIO MPOQPECCHil pa3IMYHOrO poja, B TOM YHCIIE Ha OCHOBE
IIPUMEHEHHUS [IPEIMETHBIX 3HaHUN 110 XUMUH;

YBa)XEHHUS K TPYLY, JIIOASIM TPyJa U pe3ysbTaTaM TPYLO0BOM IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHAMBHMIYAIbHOM TpaeKTOpuu oOpa3oBaHusi, Oymyuien
npodeccun M peamu3aluu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, MHTEPECOB U OTPEOHOCTEN 00111eCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

HKOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOLIEHUS K MIPUPOJIE KaK UICTOUHUKY CYIIECTBOBAHUS KU3HU Ha
3emie;

MMOHUMAaHUs TJI00AJBHOrO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS HKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOM CPEIBL;

OCO3HaHMA HEOOXOAMMOCTU HCHOJb30BAHUS JOCTIKEHMM XHUMMU JUIi pPELIeHHs BOIPOCOB
PaIOHAIBLHOTO IPUPOAONOIB30BAHNUS;

AKTHUBHOTO HENPUATHS JNEHUCTBUW, NMPHUHOCAIINX BpPEI OKpPYXKAroLEeHd NPUPOJHOW Cpele, YMEHHs
MIPOTHO3UPOBATh HEOJArONpPUSATHBIE HKOJOTHMUYECKUE TIOCNIEJCTBUSA MpeNlpPUHUMAEMbIX JeHCTBUN U
MIPEIOTBPALLATH UX;

HaJIMYUs Pa3BUTOTO HKOJIOTHUYECKOTO MBIIUICHUS, SKOJOTHYECKON KYIbTYPHI, ONbITA JESTEIbHOCTH
HKOJIOTMUECKON  HAmpaBlIEHHOCTH, YMEHHUS  PYKOBOJACTBOBATbCA MMM B  IIO3HAaBaTEJbHOM,
KOMMYHUKAaTUBHOH M COLMAIBbHOM TIpakTHKe, CHOCOOHOCTM M YMEHHUS AaKTHBHO HPOTHUBOCTOSTH
uzaeosioruu xemohoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M OOIECTBEHHOU
MIPaKTUKU;

MOHUMAaHMs CHelU(PUKN XUMUHM KaK HAyKH, OCO3HAHUS €€ poiu B (POPMUPOBAHUU PAI[IOHAIEHOTO
Hay4YHOT'O MBIIUICHUS, CO3JJAHUU IIEJIOCTHOTO MPEACTaBIECHUS 00 OKPYKAIOLEM MHUpPE KaK O €IUHCTBE
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IPUPOJBI U YeNlOBEeKa, B IO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIeHHM MPOOIeM COXPaHEHUs
IIPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XWUMHHU JIJII COBPEMECHHOW I[HMBWIM3AUU: B e
I'YMaHUCTHYECKON HAaIIPaBJIEHHOCTU U BaXKHOW POJIM B CO3/IaHUU HOBOM 0a3bl MaTEpUaIbHOU KYJIbTYpBI, B
pelIeHNH II00aIbHBIX MPOOJEeM YCTOWYMBOIO PAa3BUTHUS YEJIOBEUECTBA — ChIPHEBOM, IHEPrEeTHUECKOM,
IUILEBOM M 3KOJIOrMYecKoi 0e30MaCHOCTH, B PA3BUTUM MEIUIMHBI, 00ECIIEYEHUN YCIOBUHN YCIEIIHOIO
TpyZa ¥ SKOJIOTUYECKH KOM(POPTHOH KU3HU KaXKJOT0 YJIeHa O0IIeCTBa;

€CTECTBEHHO-HAy4YHO! I'PaMOTHOCTH: IIOHUMAHHUs CYIIIHOCTU METOJOB IIO3HAHUs, UCIIOJIb3YEMBIX B
€CTECTBEHHbIX HAyKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIydaeMble 3HAHMS JUIsl aHalIu3a U OOBACHEHMS
SBJICHUM OKPY’KAIOIIEro MHpa M HPOUCXOIAIIMX B HEM HM3MEHEHHH, yMeHHs JellaTb O0OOCHOBaHHbIE
3aKJIIOYCHHS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENBI0 MOJYYEHHs JTIOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCIIOJIb30BaTh XUMMYECKHE 3HAHUS JJIs pelleHus mnpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K ITO3HAHMIO, UCCIIE0BATEIbCKON AEATENBHOCTH;

TOTOBHOCTU M CIHOCOOHOCTH K HENPEPBIBHOMY OOpa3oBaHHUIO U CaMO00pa30BaHUIO, K aKTHUBHOMY
MIOJTyYEHHIO HOBBIX 3HAHUI 110 XUMHUU B COOTBETCTBUHM C )KU3HEHHBIMU MOTPEOHOCTAMU;

HHTepeca K 0COOEHHOCTSM TpyJia B pasjInYHbIX cepax MpodhecCuOHATbHON 1A TeIbHOCTH.
MeTranpeamMeTHblie pe3yabTaThl

MertamnpenMeTHbIe pe3yabTaThl OCBOCHHUSI MPOTPAMMBI 110 XMMHUHU HAa YPOBHE CPETHETO OO0IIero
00pa30BaHMs BKJIIOYAIOT:

3HauMMble Ui (HOPMHUPOBAHMS  MHUPOBO33PEHHUS  OOYYAIOIUXCA  MEKIUCLUIUIMHAPHBIE
(MexXmpenMeTHble) OOIIeHAYYHbIE TOHATHUS, OTPaXKAIOUIME LEJIOCTHOCTh HAyYHOM KapTUHBI MUpa U
CHelU(pUKy METO/I0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BELIECTBO, SHEPIHUs,
SBJICHHE, MPOILIECC, CUCTEMa, HAy4YHbI (akT, MPUHLUI, TUIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpus,
ucclieioBaHue, HaOII0IeHUe, U3MEpEHUe, SKCIEPUMEHT U IpYTHe);

yYHUBEpCcaJbHble YyueOHble JeHCTBUS (IIO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE, PpErYISITHUBHbBIE),
oOecneunBaromye ¢GopMupoBaHue (YHKIMOHAIBHOW TPAMOTHOCTH U COLMAJIbHOW KOMIETEHLUHU
o0yJaronmxcs;

CIIOCOOHOCTh o0yyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpPCAIbHbIE yueOHbIE JEHCTBHS B IMO3HABATEIbHOW M COLMAIBHOM
MIPaKTHKE.

MeramnpeaMeTHBIE  PE3yJIbTaThl  OTPAXAIOT  OBJIAJICHUE  YHUBEPCAIBHBIMU  yU4€OHBIMHU
MO3HABATEIHHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JICHCTBUSMHU.
Ilo3HaBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a3oBble JIOrHYeCKHE AeiiCTBUS:

CaMOCTOSITEITLHO (POPMYITUPOBATEH U AKTYAITH3UPOBATEH MIPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIpEICTISATh 1IeNId ACSITeTBbHOCTH, 3a7aBas mapaMeTpbl U KPUTEPUU UX JOCTHUIKEHHS, COOTHOCHTH
PE3yNbTaThI JEATEILHOCTH C TOCTABICHHBIMHU EJISIMH;

HCIIOJIB30BaTh IMPU OCBOCHHUU 3HAHUN HpI/IéMBI JIOTUYCCKOI'0 MBIIJICHUA: BBIACIIATE XapaKTCPHBIC
IIPpHU3HAKU HOHATHU U YCTaHABJIMBATh WX B3aUMOCBA3b, UCIIOJIB30BATH COOTBCTCTBYIOIIUC ITOHATHUA IJIA
00BSICHEHUS OTACNBHBIX ()AaKTOB U SIBJICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BEIIECTB U XUMUYECKUX PEaKIIHIA;

YCTaHABIJIMBATh MIPHUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3y9acMbIMU SIBJICHUSIMU;
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CTPOUTBH JIOTUYECKHUE PACCYXJIEHHUS (MHAYKTHBHbBIC, IEIyKTUBHbIE, IO aHAJOIMM), BBIABIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pACCMaTPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH BBHIBOABI U
3aKJIFOUYEHNS;

IIPUMEHSTHh B IPOLIECCE MMO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH,
IpeoOpa3oBbIBaTh MOJIENIbHBIE INPEICTABICHUS — XMMUYECKMHA 3HAK (CHMMBOJI) 3JIEMEHTA, XUMHUYECKas
¢bopMmyna, ypaBHEHHE XUMHUYECKON PEAKIIMU — IIPU PELIEHUN Y4eOHBIX O3HABATENIBHBIX U MPAKTUYECKUX
3aja4, MPUMEHATh HAa3BaHHbBIE MOJICJIbHBIC NPEACTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX NPU3HAKOB
M3Yy4aeMbIX BEUIECTB M XUMHUECKUX PEAKIINN.

2) 0a3oBbIe HCCJIeA0BaTEeIbCKHE TeHCTBUS:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

(dbopMyIHpOBaTH LENU U 33[a4W HUCCIEIOBAaHUS, HCIIOIB30BaTh MOCTABICHHBIE M CAMOCTOSTEIHHO
copMyIHpOBaHHBIE BOMPOCHI B KayecTBE WHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (HOPMHUPOBAHHS
TMIIOTE3BI 10 POBEPKE NPABUIIBHOCTU BBICKA3bIBAEMbIX CYXIECHUMH;

BJaJIeTh ~ HABbIKAMU  CAMOCTOSITEJIbHOI'O  IUIAHMPOBAHMS M HPOBEAEHUS  YYEHHUYECKHUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUs HaOMI0JaTh 3a XOJOM IIpollecca, CaMOCTOSITEIBHO
MIPOTHO3UPOBATH €r0 Pe3ysbTaT, (OpMyIHpOBaTh 000OIICHNS U BBIBOIBI OTHOCHTEIBHO JTOCTOBEPHOCTH
Pe3yabTaTOB UCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTUET O MpoJIesIaHHON paboTe;

IpUOOpETaTh OMBIT YYEHUUYECKOW HCCIIEA0BATEIbCKOW W MPOEKTHOH NesATeIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHUS NPAaKTUYECKUX 3a/ad,
MPUMEHEHHIO PA3JINYHBIX METOIO0B TIO3HAHMUSL.

3) paGora ¢ nngopmanmeii:

OpPUEHTUPOBATbCSI B pa3IMYHBIX HMCTOUYHUKAX HH(pOpManuu (HaydHO-TIOMYJIpHas JUTEpaTypa
XUMHUYECKOTO COJIEpKaHus, CIIpaBOYHbIe MTOCOOMs, pecypcehl HTepHeTa), aHAIM3UPOBaTh UHPOPMAIUIO
pa3aMyYHbIX BUAOB M (OpPM NPEACTaBICHUS, KPUTUYECKH OLEHUBaTh €€ JIOCTOBEPHOCTh H
HEMPOTHBOPEUUBOCTb;

(GbopMyIMpOBaTH 3alPOCHl M MPUMEHATH PAa3IUYHbIE METOABI NPHU MOUCKE U 0TOOpe MH(pOpMAIHH,
He00XO0IMMOM sl BHITTOJIHEHUS! YUEOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA;

npuoOOpeTaTh OMBIT HUCIONB30BaHUS  WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (OpPMY HpeAcTaBiIeHus: HHPOopMaLUU (CXeMbl, TpadukH,
yarpammbl, TaOJIHUIIbl, PUCYHKH U JIPYTHE);

HCIOJIb30BaTh HAayUHBIM S3bIK B KayecTBE CPEJCTBA MpHU paboTe ¢ XMMHUYECKOW HH(OpMaluei:
OPUMEHATh MEXIpEeIMEeTHbIe ((pU3MuecKue U MaTeMaTH4YeCKHWe) 3HAKW U CUMBOJBI, (HOPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KomMyHHUKaTHBHbIE YHHBepPCAJIbHbIe Y4eOHbIE 1€l CTBHA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B X0O/I€ JUAJIOTa U/WUJIH TUCKYCCHH,
BBICKA3bIBaTh U1eU, GOPMYIUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMIOTHEHUS TPEITI0KEHHOM
3ajJauu;

BBICTYNIaTh C TMPE3CHTAllMed pe3y/lbTaTOB IIO3HABATEIbHOW JEATENbHOCTH, IOJy4YEHHBIX
CaMOCTOSITENTbHO MJIM COBMECTHO CO CBEPCTHMKAMHU NPU BBIMOJIHEHUH XHMHUYECKOTO SKCIIEPHUMEHTA,
MIPaKTU4YECKON paboThI MO MCCIEA0BAHNIO CBOMCTB N3Y4aeMbIX BEILIECTB, Peau3alii yueOHOro MpoeKTa,
1 (hOpMyYJIMPOBATH BBIBOJBI IO pe3yabTaTaM MPOBEAEHHBIX MCCIEIOBAHNI MyTEM COTTIaCOBAHUS MO3ULIUI
B X07i€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.
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PeryasiTuBHble yHHBepcAJIbHbIE YUeOHbIE 1eliCTBHS:

CaMOCTOATCIIbHO INIAHUPOBATH U OCYHICCTBIIATL CBOIO ITO3HABATCIIBHYIO ACATCIIBHOCTD, OPCICIIAA
e€ memM W 3amadd, KOHTPOJHMPOBATh M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh MpeiJiaracMbli
QITOPUTM JICMCTBUH TPU BBHIMOJIHEHUH Y4YeOHBIX M MCCIENOBATENbCKHX 3aJad, BhIOMpaTh HauOolee
3¢ deKTUBHBIN cIOCO0 MX peHIeHHs ¢ Y4ETOM IMOJIyYeHUS HOBBIX 3HAHUN O BEIIECTBAX U XUMHUYECKHX
peaKuusx;

OCYILIECTBISATh CAMOKOHTPOJIb JIEATENBHOCTH HA OCHOBE CAaMOAHaIN3a U CAMOOLICHKH.

IIpeameTHbIE pe3yJbTAThI

[IpenmMeTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMbI IO XUMHUHU Ha YriyOJIEHHOM ypOBHE Ha YpOBHE
cpenHero obmiero o0pa3oBaHus BKIIOYAOT crienuduueckue st yaeOHOro npeaMera « XuMHs» HaydHbIe
3HAHUSA, YMEHHUS U CIIOCOObI AEMCTBUN MO OCBOCHUIO, MHTEPIIPETALIMU U IPEOOPA30BAHUIO 3HAHUH, BUIbI
ACATCIIBHOCTH 110 IMMOJTYYCHHUIO HOBOI'O 3HAHUSA U ITPUMCHCHUIO 3HaHUU B Pa3IMYIHBIX y‘-I€6HI)IX CUTyalusx,
a TaKkkKe B pealbHBIX XU3HEHHBIX CUTYyallMsX, CBS3aHHBIX C XHUMHEH. B mporpamme mno xumuu
MpeIMETHBIEC Pe3yIbTaThl IPEJICTABICHBI 0 TOAaM U3yYEHHUSI.

10 KJIACC

[TpenmeTtHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XUMHs OTPaXKaroT:

c(OPMHUPOBAHHOCTh TNPEACTABICHUN: O MecTe€ M 3HAYEHUU OPraHUYeCKOW XHMUHU B CHUCTEME
€CTeCTBEHHBIX HAyK W €€ pOJM B OOECIEYCHHWH YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA B PEIICHUH
poOIIEM 3KOJOTHYECKON, YHEPTETHUECKON U MUIIEBO O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3/IaHUH
HOBBIX  MaTepuajoB, HOBBIX  HCTOYHHUKOB  JHEPruH, B  OOECHEYEHUH  PALUOHAIBHOIO
IPUPOJIOTIONB30BaHNs, B (DOPMUPOBAHMHM MHUPOBO33pPEHHMS M OOIIEH KyJIbTyphl YellOBeKa, a TakKkKe
HKOJIOTUIECKHA 0OOOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 370POBBIO U TIPUPOTHOM CpeJIe;

BJIQJICHHE CHCTEMOH XUMHUYECKUX 3HAHWW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE TOHATUS —
XUMHYECKUI DJIEMEHT, aToM, SIIPO M DICKTPOHHas 000J0odYka aroma, S-, P-, d-aToMHBIE OpOUTAIIH,
OCHOBHOE€ U BO30YXIEHHOE COCTOSIHMS aToMma, TMOpHUIu3alMs aTOMHBIX OpOHTajei, MOH, MOJEeKyJa,
BaJICHTHOCTh, JJIEKTPOOTPULIATEIFHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas CBs3b, MOJb, MOJSIpHAs
Macca, MOJISIPHBIM 00BEM, YITEpONHBIA CKeJeT, (DYHKIHMOHAJIbHAs TPYIMIA, PaguKal, CTPYKTYPHBIE
bopmynbl (pa3BEPHYTHIE, COKpAIEHHbBIE, CKEJIETHBIE), M30MEpHUsS CTPYKTypHas M HPOCTPaHCTBEHHAs
(reomeTpuyeckas, ONTHYECKas), U30MEPbI, FTOMOJIOTHUECKUI psAJl, TOMOJIOTH, YTJI€BOJAOPOIbI, KUCIOPOI-
M a30TCOJIEpXKAllUe OpraHWYeCKHe COCJMHEHHWS, MOHOMEp, TIOJIHMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMSI; TEOPHH, 3aKOHbI (Iepuoanyeckuit 3akon /1. V1. Menneneesa, Teopus
CTpOEHHUSI OpraHmdeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHMs M TPEBPALICHUs PHEPTrUM NpPU XUMHUYECKUX PEeaKIHsX), 3aKOHOMEPHOCTH, CUMBOJIHMYECKHIL
SI3BIK XMWY, MEPOBO33PEHUECKUE 3HAHMS, JIC)KAIINE B OCHOBE TOHUMAHHSI IPUYNHHOCTH W CUCTEMHOCTH
XUMHAYECKUX SIBICHUW; MPEICTABICHHUSI O MEXaHM3MaX XHMHYECKHX PEaKIUd, TEPMOJMHAMUYECKUX H
KMHETHUYECKUX 3aKOHOMEPHOCTSX HMX NPOTEKaHHUs, O B3aMMHOM BIMSHMM aTOMOB M TPYII aTOMOB B
MoJieKynax (MHIYKTHBHBIH M Me3oMepHbIi 3¢ddektsr, opuentantsl | u |l pona); dakromormueckue
CBEIIEHUS O CBOMCTBAX, COCTaBe, MOJyYCHHH U O€30TTaCHOM MCIOJIh30BAHUHN BAKHEHWIINX OPTaHUYECKUX
BEIIECTB B OBITY W MPAKTHYECKON ACATEIHHOCTH YeJOBEKa, OOMIMX HAYYHBIX MPHHIUIAX XUMUYECKOTO
MIPOM3BO/ICTBA (HA MPUMeEpE MPOU3BOACTBA METAHOJIA, TEPEepadOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHH: BBISBIISATh XapaKTE€PHbIE MPU3HAKU TOHATHH, yCTaHABIMBATh HX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS MPU OIMUCAHUU COCTaBa, CTPOECHUS U CBOMCTB
OPraHNYeCKUX COCTUHECHUM;
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c(OPMHUPOBAHHOCTb YMEHUIA:

HCIOJIb30BaTh XHMHYECKYI0 CHMBOJMKY [UISI COCTABJIEHHSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEILECTB;

COCTaBJIATh YPAaBHEHMsSI XMUMHUYECKHMX pEaKUUMHd M PacKpblBaTh MX CYIIHOCTb: OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMHA IOCPEACTBOM COCTABJIIEHUS 3JIEKTPOHHOrO OanaHca 3THX peaKIUi,
peakiuii HOHHOro oOMeHa IyTEM COCTABJIEHHS UX MOJIHBIX M COKPAILEHHBIX HOHHBIX YPABHEHUM;

M3rOTABIIMBATH MOJIEIM MOJIEKYJI OPraHMYECKHUX BEILECTB JJIS WIIIOCTPALUU UX XMMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHUS;

C(OPMHUPOBAHHOCT YMEHMH: YCTaHABIMBAaTh HPUHAAJICKHOCTh M3YyYEHHBIX OPraHUYECKUX
BEIIECTB 10 MX COCTaBy M CTPOCHMIO K ONpEeAEIEHHOMY KJacCy/Tpylle COEJUHEHUH, JaBaTb UM
Ha3zBaHUs O cucreMatnueckor HomeHknarype (IUPAC) m mpuBOAWMTH TpWBHANBHBIC HA3BaHUS IS
OTJENbHBIX MPEACTABUTENCH OpPraHWYECKUX BEILECTB (3TWJIEH, aleTUJeH, TOJIYyoJ, IJIMLEPHH,
STUJICHIJIUKONb, (eHoJ, (OopMalbJEeTu, aueTalbJeruj, alueToH, MypaBbHHAs KHUCIIOTa, YKCYyCHas
KHCJIOTa, CTEApUHOBAasA, OJICMHOBAs, NAJbMUTHHOBAsE KUCIOTHI, IIMLMH, ajlaHUH, MajbTo3a, (QpPyKTO3a,
aHWINH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHHSI ONPEACIATh BUI XUMHUYECKOH CBSA3M B OPraHMYECKUX COCAMHEHHSIX
(KOBaJIEeHTHAs! U MOHHAs CBsI3b, G- U TM-CBA3b, BOJOPOJIHAS CBSI3b);

Cc(OPMHUPOBAHHOCTh YMEHUS MPUMEHATH MOJIOKEHUS] TEOPUU CTPOSHUS] OPIraHUYECKUX BEIIECTB A.
M. BytnepoBa it 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCT, YMEHHH XapaKTepPH30BaTh COCTaB, CTPOCHUE, (PU3MYECKHE M XHMUYECKHE
CBOWCTBA THUIMYHBIX IPEICTaBUTENEH pa3IMYHBIX KIACCOB OpPraHMYECKUX BEIECTB: AJIKaHOB,
LUKJIOAJIKAHOB, aJIKEHOB, AJIKaJINCHOB, aJJKNHOB, apOMAaTUYECKUX YIJIEBOJOPOIOB, CIIUPTOB, AlIbIETUIIOB,
KETOHOB, KapOOHOBBIX KHCIOT, HMPOCTBIX U CIOXKHBIX 3(QHUPOB, KUPOB, HUTPOCOEAUHEHUNH M aMUHOB,
aMUHOKHCIIOT, OEJKOB, YrjieBOAOB (MOHO-, M- U TOJUCaXapHa0B), WUIIOCTPUPOBATH T€HETHUECKYIO
CBS3b MEXJIYy HUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XHMUYECKHUX PEAaKIMH C HCIIOJIB30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(OpPMUPOBAHHOCTh YMEHUSI MOATBEP)KIaTh Ha KOHKPETHBIX IMPUMEpPax XapaKTep 3aBUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUN OT KPaTHOCTH U THIA KOBAJEHTHOM CBs3U (0- U
T-CBSI3M), B3aIMHOTO BJIUSTHUS aTOMOB M I'PYIIIT aTOMOB B MOJIEKYJIax;

C(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHUKU YIJIIEBOAOPOAHOTO ChIpbA (HEPTBH,
MPUPOJAHBIN Tra3, yrojp), CIOCOOBI €ro mnepepaboTKW U MPAKTUYECKOE MPUMEHEHHE MPOJYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCT BIIAJICHUS CUCTEMOH 3HAHUI O €CTECTBEHHO-HAyYHBIX METOJaX IMO3HAHUS —
HaOJIOZCHNH, W3MEPEHUH, MOJEIHPOBAHUHU, OSKCIEpUMEHTE (peaJlbHOM U MBICIEHHOM) W yMEHUS
MIPUMEHSITh 3TH 3HAHMUS;

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHITh OCHOBHBIE ONEpPAllMU MBICIUTEIBHON AEATeIbHOCTH —
aHaJM3 M CHUHTE3, CpaBHEHHE, O00OOIEHHE, CHCTEeMAaTU3aLUIO, BBISIBICHUE NPHUUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JIJIs1 U3yUEHUS CBOMCTB BELIECTB M XUMUYECKUX PEAKIIUIL;

c(OPMUPOBAHHOCTh YMEHUU: BBISIBISATH B3aUMOCBSI3b XMMHMUYECKHUX 3HAHUN C MOHATHSAMH H
MIPE/ICTaBICHUSIMU JAPYTUX €CTECTBEHHO-HAyYHBIX MPEAMETOB JUIsi 00Jee OCO3HAaHHOTO MOHMMAHUS
CYLIHOCTH MaTEepUaIbHOIO €AMHCTBA MUpPA, UCIIOJIb30BATh CUCTEMHBIE 3HAHUS 10 OPraHUYECKON XMMUU
111 OOBSICHEHUS U IPOTHO3UPOBAHHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

C()OPMHPOBAHHOCTh YMEHHUI: MPOBOAMTH PACUETHI MO XUMUYECKUM (OopMyJIaM MU ypaBHEHHSIM
XMMHUYECKUX PEaKLMH € HCHOJIb30BAHMEM (U3NYECKUX BEIMYMH (Macca, 0OBEM Ta30B, KOJIMYECTBO
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BEIIECTBA), XapaKTEPU3YIOLIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacyEThl IO HAXOXKIACHUIO
XUMHAYECKON (DOpMYJIbI BEIIECTBA IO U3BECTHBIM MAaCCOBBIM JIOJISIM XMMUYECKHX 3JIEMEHTOB, MMPOAYKTaM
CrOpaHusl, IVNIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTH yMEHHWIl: NPOTHO3UPOBATH, AHAIM3HPOBATH W OLEHUBATh C MO3UIHN
9KOJIOTMYECKON 0e30MacHOCTH MOCIEACTBUSL ObITOBOM U MPOU3BOICTBEHHON [EATEIBHOCTH YEIIOBEKa,
CBSI3aHHOHM C mepepabOTKON BEIIECTB, UCIOJIb30BATh IMOJIyYEHHBIE 3HAHUS IS MPHUHSITHS T'PAMOTHBIX
penieHnii mpooJieM B CUTYAIUIX, CBI3aHHBIX C XUMHUEH;

c(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUIAHUPOBATh W MPOBOJUTH XMMHUYECKHUN
SKCIIEPUMEHT (TOJy4YeHUE M H3Y4YCHHE CBONCTB OPraHUYECKHUX BEIIECTB, KaYECTBEHHbIC pPEaKIIHU
YIJIEBOJOPOJOB PA3JIMYHBIX KJIACCOB U KHUCIOPOACOJAEPKAIIMX OpPraHUYECKUX BEIIECTB, pEIICHHE
SKCIIEPUMEHTAJIBHBIX 3aJad II0 PAaclHO3HABAaHUIO OPraHWYECKUX BEIIECTB) C COOJIIOJIEHUEM IpaBUII
0e30macHOTO OOpalleHus] C BEHIeCTBAMH M J1a0OpaTOpHBIM 00OpyHOBaHHEM, (OPMYIHPOBATH IIETh
UCCIIEIOBaHMs, MPEACTaBIATh B Pa3NU4YHON (GopMe pe3ynbTaThl SKCIEPUMEHTa, aHAIU3UPOBATH U
OLICHUBATb UX JIOCTOBEPHOCTb;

c(OPMHPOBAHHOCTH YMEHUIA:

coOMoIaTh TpaBWiIa SKOJIOTMYECKH IIeJIeCO00pa3HOro IMoBeneHUs B OBITY M TPYIOBOU
JESATEIbHOCTH B LESAX COXPAHEHHS CBOETO 3/I0POBbsI, OKPYKAIOLIEH IPUPOJHOM Cpelibl U TOCTUKEHUS €€
YCTOWYMBOI'O Pa3BUTHS;

OCO3HaBaTh OIIACHOCTh TOKCHUYECKOTO JEWCTBHUA Ha JKUBbIE OpPraHU3MBbl OIpeNeIEHHbBIX
OpraHM4eCKHUX BELIECTB, MOHUMAas cMbIca noka3aress [1/1K;

aHAJIM3UPOBATH 11€J1IeCO00Pa3HOCTh MPUMEHEHUSI OPIraHUYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B
OBITY C TOYKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0NIb3a;

c(hOpMUPOBAHHOCTh YMEHU: OCYIIIECTBIIATH IIEJICHANPABICHHBIN TOUCK XUMUYECKON HH(GOpMAITIT
B pa3jM4YHbIX MCTOYHUKAX (HaydHas U yueOHO-Hay4dHas JUTepaTypa, CpeJCTBAa MaccoBOM MH(poOpMaluuy,
WHTepHeT u Apyrue), KpUTHUYECKH aHATU3UPOBaTh XMMHMUYECKYI0 MH(pOpMalHio, nepepadarbiBath € U
HCIOJIb30BaTh B COOTBETCTBHUH C IIOCTABJICHHOHN y4eOHOM 3a/1a4ei.

11 KITIACC
[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O0IIas 1 HeopraHu4ecKast XUMUsD» OTPaXKaroT:

c(OPMHUPOBAHHOCTh TMPEACTABICHHUI: O MaTepHalbHOM E€IUHCTBE MHpPA, 3aKOHOMEPHOCTSX H
MMO3HABAaE€MOCTH SIBJICHUI npupoanl, 0 MECTC U 3HAUYCHUN XUMHUH B CUCTEMC CCTCCTBCHHBIX HAYK U eé poiin
B 00€CreyeHUH YCTOMYMBOIO DAa3BUTHUS, B PELIEHUU MPOOJIEM HKOJIOTHYECKOM, IHEPreTUyYecKol u
MUIIeBON 0€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTE€PHAIIOB, HOBBIX HMCTOYHHKOB
SHEPTUH, B 00ECMEYCHUH PAIlMOHATIHLHOTO MPUPOAOIOIB30BaHUs, B (OPMUPOBAHUN MHUPOBO33PEHUS U
oOuieil KyJabTyphl YellOBEKa, a TaKKe HKOJIOrMYecKd 00OCHOBAHHOTO OTHOIICHUS K CBOEMY 3/10POBBIO U
MPUPOIHOM CpeJIe;

BJIAJICHUE CHCTEMOM XUMUYECKHUX 3HAHWUM, KOTOpas BKIIOYAET: OCHOBOIMOJIAraloOlIUE MOHSITHS —
XUMUYECKHI 3JIEMEHT, aTOM, PO aTOMa, W30TOIIbI, AJIEKTPOHHAs 000J0uKa atoma, S-, P-, d-aTOMHBIE
opOuTaIM, OCHOBHOE W BO30YKIEHHOE COCTOSIHHS aTOMa, THOpHAM3AIUs aTOMHBIX OpOWTasel, HWOH,
MOJICKYJIa, BJICHTHOCTh, AJICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCIICHHS, XHMHYECKash CBS3b
(xoBaJleHTHAs, HOHHAs, METAJUTMYECKas, BOJAOPOHAS ), KpUCTAIITNYECKAs pEIIETKA, XUMUIECKasi peaKius,
pacTBOp, SJEKTPOJIUTHI, HEIIEKTPOJUTHI, SJIEKTPOJIUTUYECKAs] JMCCOLMALNS, CTENEeHb AMCCOLUAIINM,
BOJIOPOJHBINA IOKa3aTeNlb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIJIOBOM 3((EKT XUMHUYECKON peakiuH,
CKOpPOCTb ~ XHMHYECKOM  peakluuu, XHMMHYECKOe paBHOBECHE; TEOPUHM M  3aKOHBI  (Teopus
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NMEKTPOIIMTUYECKON AMccoLManyy, nepuoandeckuii 3akod /I.M1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl
BELIECTB, 3aKOH COXPAHEHUs U NPEBPALICHUS SHEPTUU IIPU XUMUYECKUX PEAKIUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEILECTB, 3aKOH JICHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH $3BIK XHMMHH,
MHPOBO33PEHUYECKUE 3HAHMUS, JISKALUE B OCHOBE IIOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX
SIBJICHU; COBPEMEHHBIEC IPEICTABICHUS O CTPOCHUH BEIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSX; IIPEACTABJICHUS O MEXaHU3MAaX XUMUYECKUX PEaKLUi, TEPMOJAUHAMUYECKUX
U KHHETHYECKMX 3aKOHOMEPHOCTAX MX IPOTEKaHUs, O XHUMHUYECKOM pPABHOBECUHU, pacTBOpax H
JMCTIEPCHBIX CHUCTeMax; (PaKTOJOTHYECKUE CBEACHHUS O CBOMCTBAX, COCTABE, MOJIyYCHHH M OE30M1aCHOM
UCIOJIb30BAHUU BAXKHEHWIIMX HEOPraHWYECKUX BEUIECTB B OBITY M IPAKTHUUECKOW JEATEIbHOCTH
4eJI0BEKa, OOIIMX HAayYHBIX IPUHLUIIAX XUMUYECKOT0 ITPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHIA: BBIABISATH XapaKTEpHbIC NPU3HAKW TOHSATHH, YCTaHABIMBATH HX
B3alMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOLIUE MOHATHUS MPU ONMCAHUM HEOPIaHUYECKUX BELIECTB U UX
MpEeBpaIlCHUN;

c(OPMHUPOBAHHOCTh YMEHHUS HCIOJIb30BATH XMMUYECKYIO CHUMBOJMKY JUIsl COCTaBICHHUS (Gopmyll
BEIIECTB W YpPaBHCHHWH XUMHUYECKUX peakiuii, cucrematnueckyro HomeHkmarypy (IUPAC) wu
TPUBHUAJIbHBIC HA3BAHUS OT/JEJIbHBIX BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHMs OIpPENeNATh BAJEHTHOCTb M CTENEHb OKUCICHUS XUMHUYECKUX
JIEMEHTOB B COCJIMHEHMSAX, BHJ XMMHUYECKOM CBsA3M (KOBQJIEGHTHAs, WOHHAs, MeTajlInyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BEILECTBA;

c(OPMHPOBAHHOCTH yYMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BUAA XUMHUYECKOU
CBSI3M U THUNA KPUCTAUIMYECKON pemeéTrkd, OOMEHHbII M JIOHOPHO-aKLENTOPHbI MeXaHU3MbI
00pa3oBaHMs KOBAJIEHTHOMN CBSI3H;

c(OpPMUPOBAHHOCTh YMEHMH: KIaCCUQHUIHMPOBATh: HEOPraHUYECKHE BEIIECTBAa MO HMX COCTaBy,
XUMHUYECKHE PEaKIIUU 10 Pa3IMYHbIM MPU3HAKaM (YHCIy U COCTaBYy pEarupyrolliyx BELIECTB, TEIIIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTETIEHEeH OKUCIEHHsI JIEMEHTOB, 00PaTUMOCTH, YYaCTHIO KaTalu3aTopa
U IpyTHe); CAMOCTOSTENILHO BEIOWPATh OCHOBAHUS U KPUTEPUH IS KJIacCU(UKAIIUN U3y4aeMBbIX BEILECTB
U XUMUYECKUX PEAKLU;

c(hOpMHUPOBAHHOCTh YMEHHMsI PACKPBIBaTh CMBICI mnepuoandeckoro 3akoHa JI. M. MenxaeneeBa u
JI€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYI0, 00BACHUTEIBHYIO M TPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHHH: XapaKTepu3oBaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB M HOHOB
XUMHUYECKHX JJIEMEHTOB INepBOro—4eTBépToro nepuonos llepuognueckon cucremsl [[.M. Menneneesa,
UCIIOJNIb3YS TOHSATHS «IHEPreTHUSCKHE YPOBHHY», «IHEPreTHYECKHE MOIYPOBHHY», «S-, P-, O-aTOMHBIE
opOuTanu», «OCHOBHOE M  BO30YXIEHHOE HSHEPreTUUYECKUE COCTOSIHHS  aTOMay»; OOBACHATH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XHMHYECKMX JJIEMEHTOB M WX COEOUHEHHWI IO INepuojiaM Hu
rpynmaMm [lepunognyeckont cucrems! [{. . MenneneeBa, BaleHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha
OCHOBE CTPOEHHMSI UX IJIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (ONHMCHIBaTh) OOIIME XUMHUYECKHE CBOICTBa
BEUIECTB PA3JIMUHBIX KJIACCOB, MOJATBEP)KIaTh CYIIECTBOBAHME TI'€HETUYECKOW CBSI3U  MEXKIY
HEOpPraHMYECKUMHU BEUIECTBAMH C TOMOUIbIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHMA
MIOCPEJICTBOM COCTaBJICHHsI AJIEKTPOHHOIO OanaHca 3THX peakIHif; peakuuii MOHHOTO oOMeHa MyTEM
COCTaBJIEHMS MX TOJIHBIX M COKPALIEHHBIX MOHHBIX YPAaBHEHMM; peakUui TUApOJIN3a; peaKuui
KOMILIEKCO00pa3oBaHus (Ha MpUMEPE THAPOKCOKOMIUICKCOB IIMHKA U aTFOMUHHS ),
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C(OPMHUPOBAHHOCTb YMEHUS OOBACHATh 3aKOHOMEPHOCTH IPOTEKAHHsI XUMHMUYECKUX DPEaKLui C
y4ETOM MX JHEPreTUYECKHX XapaKTEPUCTHK, XapaKTep M3MEHEHHUs CKOPOCTHM XUMHYECKOM peakluu B
3aBHCUMOCTH OT DPA3JIMYHBIX (PAKTOPOB, a TAK)KE XapaKTep CMEIICHHs XUMHUYECKOTO0 PaBHOBECHUS IOJ
BJIMSIHMEM BHEITHUX Bo3jaeicTBul (mpunuun Jle [larense);

C(OPMHUPOBAHHOCTb YMEHHUS XapaKTepU30BaThb XUMHUECKHE PpEaKLUH, JIeKallue B OCHOBE
IIPOMBIIIICHHOTO TOJIY4YE€HUsl CEpPHOM KHCIOThI, aMMMaKa, OOLIMe HayudHble HNPUHLUIBl XMMHUYECKHUX
MIPOU3BOJICTB; LIEI€CO00Pa3HOCTh MPUMEHEHHSI HEOPTaHMYECKHX BEIIECTB B MPOMBIIICHHOCTH U B OBITY
C TOYKH 3PEHMSI COOTHOIIEHUS PUCK-TIOJIb3A;

C(OPMHUPOBAHHOCTh BJIAJCHHUS CUCTEMOM 3HAHMH O METOAAX HAYYHOrO II03HAHMS SIBICHUN
IpUPOJBl — HAOIIOJCHUE, U3MEPEHHUE, MOJAEIMPOBAHME, IKCIEPUMEHT (pealbHbll M MBICICHHBIN),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHsS IPUMEHATb 3TU 3HAHMUSI NPU SKCIEPUMEHTAIBHOM
WCCIIC/IOBAaHUH BEIIECTB M JUISI OOBACHEHHS XUMHUYECKUX SBICHHH, HUMEIOIIMX MECTO B TPHUPOJE,
IIPAKTUYECKON AESITEIbHOCTU YEJI0BEKA U B IOBCEJHEBHON KU3HU;

C(OPMHUPOBAHHOCTh YMEHHUS BBIABIATH B3aMMOCBS3b XMMHUYECKMX 3HAaHUM C MOHATHSIMU U
IIPE/ICTABICHUSIMU JPYTUX €CTECTBEHHO-HAyYHBIX IPEIAMETOB JUIsl 00Jee OCO3HAHHOTO INOHMMAHHUS
MaTEepUaIbHOTO €JUHCTBA MUPA;

Cc(OPMHUPOBAHHOCTh YMEHUs MPOBOAUTH PAcU€Thl: C UCHOJIb30BAHUEM IOHATHH «MaccoBas J0Jis
BEIIIECTBA B PACTBOPE» U «MOJIIPHAsk KOHLEHTPALMA»; MAcChl BELIECTBA UM 00bEMA raza Mo U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe WM OOBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMH BEIIECTB; TEIJIOBOTO
sddexTa peakun; 3HAYEHUS BOJOPOIHOTO IOKAa3aTelNsi paCTBOPOB KHUCIOT W IIEJIOYEH C W3BECTHOMH
CTENEHbIO JUCCOLMALMKU; Macchl (00bEMa, KOJUYECTBA BEIIECTBA) MPOAYKTa PEaKLUH, €CIU OJHO U3
HCXOJHBIX BEILECTB JaHO B BHUJIE PACTBOPA C ONPENEIEHHON MacCOBOM 10JIEH PACTBOPEHHOIO BEIIECTBA
WM JTAaHO B M30BITKE (MMEET MPUMECH); J10JIM BBIXO/A MTPOIYKTA peakuu; OObEMHBIX OTHOLLIEHUH ra30B;

c(OPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENbHO IUIAHUPOBATh M  IMPOBOJUTH XUMHYECKHN
SKCHEpUMEHT (TPOBEJEHHE pEaKUUid HOHHOIO OOMEHa, NOATBEP)KICHHE KadyeCTBEHHOI'O COCTaBa
HEOPraHWYECKUX BELIECTB, OINPEACIEHUE CPElIbl PACTBOPOB BEIIECTB C IIOMOIIBK HHIUKATOPOB,
W3Y4YEHHE BIUSHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMMHUYECKOM peakluu, pelieHue
SKCIIEPUMEHTAJbHBIX 3afady 1o TemaMm «Metamnel» u  «Hemeramnel») ¢ coOntofeHneM mpaBHIl
Oe3omacHOro OOpallleHUs] ¢ BellecCTBaMH U J1abopaTopHbIM 00OpyaOBaHHEM, (HOpMyTUpOBaTh LElb
UCCIIEIOBaHMsI, TPEACTaBIATh B pa3iIMyHOW (QopMe pe3ysbTaThl SKCIEPUMEHTa, aHaJIU3upoBaTh M
OLIEHHUBATh UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTh YMEHHUM: COOMIONAaTh TpaBUja TIOJb30BAaHUS XMMHUYECKOW TMOCYIONH |
na0opaTOpHBIM 000pyIOBaHMEM, OOpallleHUs] C BEIIECTBAMH B COOTBETCTBUM C HHCTPYKLHUSMHU I10
BBINOJIHEHUIO JTaOOPAaTOPHBIX XUMHUUYECKUX OIBITOB, SKOJOTHYECKHU 11€JIECO00Pa3HOT0 MOBEIEHHS B OBITY
U TPYJIOBOW NIEATENBHOCTU B LEISX COXPAaHEHUS CBOETO 3/10pPOBbsI, OKPY)KAIOIIEH MPUPOIHON Cpeabl U
JOCTUXKEHHSI €€ YCTOMYMBOTO DPa3BUTHUS, OCO3HABATh OMACHOCTh TOKCHUYECKOIO NEHCTBUS Ha KHUBBIE
OpraHMU3MBbI ONPEEIIEHHBIX HEOPTAaHNYECKUX BEILECTB, TIOHMMas cMbIci nokasarens [1JIK;

c(OPMHPOBAHHOCTh YMEHUI: OCYIIECTBIIATH eJIEHANPABICHHBIA TOUCK XUMUYECKOI HH(pOpMaIu
B Pa3jMYHbIX MCTOYHUKAX (HaydHas U ydueOHO-HayudHas JUTepaTypa, CpeACTBa MacCOBOM MH(popMaIuH,
WuTepHer u Apyrue), KpUTUYECKU aHAJIM3UPOBATh XMMHUUYECKYI0 MHGOpMaIuio, nepepadbarsiBaTh €€ U
UCIOJIb30BATh B COOTBETCTBHUHU C MIOCTABICHHON Y4eOHOM 3a/1a4ei.
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10 kaace
KoimuectBo DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM uacos (unposbie)
o0pa3oBaTe/ibHbIE
n/n NPOrpamMMbl
pecypcsbl
Pasjen 1. TeopeTnueckue 0CHOBBI OPraHMYECKO XHUMUM
IT i .
11| Teopms crpocuus oprarmiccrirx 10 Bu6miorera LIOK
' p P p https://m.eds00.ru/d69df650
coequHenuit A. M. Byrieposa
Pa3nea 2. YrieBogopoabl
21 [IpenenbHbIe yrieBOAOPOIBI — 6 bubnnoreka [JOK
' aJIKaHbl, IUKI0AJIKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHbie yrineBoaopoab: 18 bubnuorexa [JOK
' AJIKEHBI, AJIKAAUCHBI, aJIKMHBI https://m.edsoo.ru/d69df650
23 ApomaTH4ecKue yriaeBog0pOabl 10 bubnnoreka [JOK
' (apeHsr) https://m.eds00.ru/d69df650
24 [IpupoaHbIe HCTOUHUKU 4 bubnuoreka [IOK
' YTJIEBOIOPOIOB M UX MepepadoTka https://m.eds00.ru/d69df650
25 ["anorennpoun3BoHbIE 4 bubnuoreka [IOK
' YII€BOJOPOIOB https://m.edsoo.ru/d69df650
Pasnen 3. Kuciopoacoaep:xanue oprannyecKue coeinHeHus
bu6mmoreka [JOK
3.1 Crpret. enon 14 https://m.eds00.ru/d69df650
Kap6o € COCIMHEHHUS:
3.2 anf;[erll{;;llﬁlzlbllceTOHiH }II<;II)P16$£)HOBBIG 30 bubmiorexa HOK
' ’ https://m.eds00.ru/d69df650
KUCHoThl. CroxHbIe 3Quphl. Kupbl
bu6mmorexa [IOK
3.3 YTIeBOE! 15 https://m.eds00.ru/d69df650
Pasnen 4. A3oTcoaepskamme opraHudeckie coeMHeHus!
bu6mmoreka [JOK
4.1 AmuHBI. AMMHOKHUCTOTHI. benku 18 https://m.eds0o.ru/d69df650
Paspen S. BeicOKOMOJIEKY IS PHbIE COCAUHEHUS
5.1 BricokoMoIeKyIsipHbIE COSTUHEHUSI 7 bubmorexa LIOK
https://m.eds00.ru/d69df650
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OBIIEE KOJIMYECTBO YACOB

I10 I[TPOI'PAMME 136
11 kaace
Ne HaumenoBaHue pa3jieioB u KouunyecTBo JyekTpoHHbIE (IU(PPOBBIE)
n/n  TeM NPOrpaMmbl 4acoB o0pa3oBaTe/ibHbIE PeCypchl
IMToBTOpeHue 2
Pa3znea 1. TeopeTuueckue 0CHOBbI XUMHUH
CrpoeHue aToma.
Ilepronnueckuii 3aKOH 1
1.1 [Tepnonuueckas cucrema 8 bubnmorexa LHOK
' P https://m.edsoo.ru/2dd57f24
XUMUYeCcKHX 35emMeHToB 1. 1.
MenneneeBa
12 Crtpoenue BemecTna. 9 bubnunoreka [JOK
' MHoroo6pasue BeLeCTB https://m.edso0o.ru/2dd57f24
bubmuorexa [JOK
13 XMMHHCCKHE peaKiiih 36 https://m.edsoo.ru/2dd57f24
Utoro no pazneny 53
Pasnen 2. Heoprannueckasi xumMusi
bu6mmoreka [JOK
21 Hemerantst 4 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
2.2 M 2
CTaIbl 9 https://m.edsoo.ru/2dd57f24
Wroro mo paszneny 70
Paznen 3. Xumus 1 :Ku3Hb
31 Metoabl T03HaHUS B XUMUMH. 7 bu6mmoreka [IOK
' XUMUSA U KU3HD https://m.edsoo.ru/2dd57f24
Hroro no paszneny 7
0630p 3aganuit EI'D 4
OBULIEE KOJIMYECTBO YACOB I10 136
I[TPOT'PAMME
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