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ILnaHupyemblie pe3yJbTAThI OCBOCHHS YIE€OHOI0 NMpeaMeTa

B cTpyKkType ImaHupyeMBbIX pe3yJIbTATOB BBIACISIETCS CJAeAYOIIue IPynnbl:

JInuHOCTHBIE, BKIIOYAIONIUE TOTOBHOCTh M CIOCOOHOCTH OOydYaromuxcsi K
CaMOpAa3BUTUI0O M JIMYHOCTHOMY CaMOOIPEACNICHNUI0, CHOPMUPOBAHHOCTh HUX
MOTHBAIlMM K OOYyYEHUIO U IICJICHANPABICHHON IMO3HABATEIbHOU JESITEIbHOCTH,
CUCTEMBI 3HAYMMBIX COIMAIBHBIX M MEXIMYHOCTHBIX OTHOLIEHUH, LIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK, OTPaXAIOUIUX JIMYHOCTHBIE M TPAKJAHCKHE MO3ULUU B
NEeSATEIbHOCTH, AHTUKOPPYILIMOHHOE MHPOBO33pEHNE, IIPAaBOCO3HAHME,
IKOJIOTUYECKYIO KYJIbTYpPYy, CIIOCOOHOCTH CTaBUTh LI M CTPOUTH >KU3HCHHBIC
IUTaHbI, CIIOCOOHOCTh K OCO3HAHUIO POCCHMCKOW TPaKIAHCKOW HMJIEHTHYHOCTH B
IOJIMKYJIBTYPHOM COLILYME;

MeranpeaMeTHble, BKIIOYAOIINE OCBOCHHBIE o0y4aroIuMucs
MEXMPEAMETHbBIC TIOHATUS U YHUBEpCAJbHbIE YueOHble EHCTBUS (pEryIsITUBHBIE,
NO03HABaTEJIbHbIE, KOMMYHHMKATHBHbBIE), CIIOCOOHOCTh HX HCIOJb30BaHUS B
IIO3HABATEJILHON U COLMAIIBHOM MTPAKTHKE, CAMOCTOATEIBHOCTD B IIJIAHUPOBAHUU U
OCYILIECTBICHUM  y4yeOHOW  JIEeATENbHOCTH W OpraHu3aluud  y4eOHOro
COTPYJHUYECTBA C MNEAAroraMd M CBEPCTHUKAMM, CIHOCOOHOCTh K IMOCTPOECHMIO
UHIMBUIYyaJIbHON 00pa30BaTEeIbHON TPAeKTOPUH, BIIAJICHHME HaBbIKAMU Y4eOHO-
MCCIIEIOBATENbCKOM, MPOEKTHON U COLIMAIBHOMU JIESITEIbHOCTH;

IIpeameTHble pe3ybTaThl. B pe3ynbraTe n3yueHus ydeOHOro npeaMera « XuMHs»
Ha ypOBHE CPEIHETO 00111er0 00pa30BaHUS:
BbInyCKHMK HAYYMTCH:
® pacKpbIBaTh Ha IpHUMEpax poJib XUMUU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MUPA U B MPAKTHYECKON AEATEIbHOCTH YEIOBEKA;
® JIEMOHCTPHUPOBATh HA IPUMEPAX B3aUMOCBA3b MEXIY XUMHUEH U JIPYTUMU
€CTECTBEHHBIMU HayKaMH;
® packpbiBaTh Ha NpPHUMEpPax IMOJOXKEHUS TEOPUU XUMUYECKOIO CTPOEHUS
A.M. bytneposa;
e noHuMaTh ¢usznueckuit cmpicia [lepuoandeckoro 3akona /.M. Menzaeneesa u
Ha €r0 OCHOBE OOBSACHATH 3aBUCHMOCTbH CBOMCTB XUMHUYECKUX 3JIEMEHTOB U
00pa30BaHHBIX MU BEUIECTB OT 3JIEKTPOHHOT'O CTPOEHUSI AaTOMOB;
® OOBSCHATH MPUYMHBI MHOrooOpa3usi BEIIECTB Ha OCHOBE OOIIMX
MPEICTaBICHUN 00 UX COCTaBE U CTPOCHUMU;
® [IPUMEHSATH MIPpaBUjIa CHCTEMATHUYECKOW MEXIYHAPOAHON HOMEHKIIATYPhI KaK
CpEICTBAa pa3IMuEHUs M HACHTU(PUKAUMU BEIIECTB IO HMX COCTaBy U
CTPOCHHIO;
® COCTaBISITh MOJIEKYJSIDHBIE M CTPYKTypHble (OpPMYNBl OpraHUYEeCcKUX
BEIIECTB KaK HOCcUTeNeH HH(OPMaLIUU O CTPOSHUH BEILIECTBA, €T0 CBOMCTBAX
Y IPUHAJIEKHOCTH K ONPEAECICHHOMY KJIacCy COEANHEHUM;
® XapaKTepHU30BaTb OPraHMYECKHE BEIIECTBA [0 COCTABY, CTPOCHUIO U
CBOMCTBaM, yCTaHAaBJIMBATh MNPUYUHHO-CIEACTBEHHBIE CBS3H  MEXIY
JAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;




® TPUBOJUTH MPUMEPHl XUMHUECKUX PEAKIIHA, PACKPHIBAIOIINX XapPAKTEPHBIC
CBOMCTBA THUIUYHBIX MPEICTABUTENCH KIACCOB OPraHUYECKUX BEIIECTB C
IEJBI0 UX UICHTU(UKAINYA U O0BSICHEHHS 00JIACTH TIPUMEHEHUS;

® IIPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMHUECKIX PEAKITUi Ha OCHOBE
3HAHMM O THIIAaX XWMHUYECKOW CBS3M B MOJICKYJaX pPEareHToB W WX
PEaKIMOHHOM CITIOCOOHOCTH;

® JWCIONB30BaTh 3HAHUSA O COCTaBEe, CTPOCHUHM W XUMHUYECKHX CBOWCTBaX
BEIIECTB JIJIs1 0€30MIaCHOTO MPUMEHEHHSI B PAKTUICCKON 1A TEIHHOCTH;

® TPUBOJAUTH TMPHUMEPHl  MPAKTUYECKOTO  HCIOJIH30BAaHUS  MPOIYKTOB
nepepaboTkn HEePTH U  TPUPOJHOTO Ta3a, BBHICOKOMOJICKYJISPHBIX
COeMUHCHUN  (MOJIMATUJICHA, CHHTETHYECKOTO0 Kaydyka, aleTaTHOTO
BOJIOKHA);

® TIPOBOJIUTH OIBITHI TIO PACIIO3HABAHUIO OPTAHMYECKUX BEIICCTB: TIIHIICPUHA,
YKCYCHOM KHCJIOTHI, HETIPEICTBHBIX KUPOB, TIIFOKO3bI, Kpaxmaia, OSIKOB — B
COCTaBE MUILEBBIX MPOIYKTOB M KOCMETHYECKUX CPEJICTB;

® BIAJCTh MpPaBWIAMU M TMpUEMaMH O€30MacHOM paboThl ¢ XUMHUYECKUMU
BEI[ECTBAMHU U JTAOOPATOPHBIM 000pPYIOBaHUEM;

® YCTaHABJIMBATh 3aBUCHMOCTH CKOPOCTH XHUMHUYCCKOW PEAKIIMH U CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS OT Pa3IUYHBIX (DaKTOPOB C IEIBIO OMPEIeTICHHUS
ONITUMAJTBHBIX YCIOBHUH MPOTEKAHMS XUMHUIECKHUX MTPOIIECCOB;

® TIPUBOAUTH MPUMEPHI TUIPOIIN3A COJICH B MOBCETHEBHON KU3HH YEJIOBEKA;

® T[PUBOJAUTH MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIHi B
npupoje, MPOU3BOACTBEHHBIX  TMpoOIllECCaX M JKU3HEACSITEIBHOCTU
OpraHU3MOB;

® TPUBOAWTH TPHUMEPHl XHMHYCCKHUX pEaKIMi, pPaCKpHIBAOIIMX OOIIHe
MPOBOJUTh  pacyeThl Ha  HAXOXKICHUE  MOJCEKYISIpHOH  (popMyIIbl
YTIEBOAO0PO/Ia M0 MPOIYKTaM CTOpaHUs U 1O €ro OTHOCUTEIBHOM MIOTHOCTH
¥ MAcCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIUX B €TI0 COCTAB;

® BIAJCTh NpaBUIaMH O€30MacHOr0 OOpalleHHs] C €AKUMHU, TOPIOYUMHU U
TOKCUYHBIMH BEIIECTBAMU, CPEICTBAMH OBITOBOM XUMUU;

® OCYIIECTBIISATh TIOWUCK XWMHYECKOW WH(POPMAMA 10  Ha3BaHUAM,
uaeHTUGUKATOPaM, CTPYKTYPHBIM (DOpMyJiaM BEIeCTB;

® KPUTHUYECKHU OIEHWBATh U UHTEPIPETHPOBATH XUMHUYECKYIO HMH(OpMaIuio,
COJIEPKAIIYIOCS B COOOIICHHSIX CPEJCTB MAacCOBOM MHGOpPMAIINH, pecypcax
HNuTepHeTa, HaAYYHO-TIOMYJSPHBIX CTAaThAX C TOYKU 3PEHUS €CTECTBEHHO-
HAyYHOW KOPPEKTHOCTH B IIEJISIX BBISBIICHUS OIIMOOYHBIX CYXICHUU U
dhopMupoBaHUs COOCTBEHHOH MO3UIINH;

® TIPCACTABIATH IyTH pEHICHUS TJ00adbHBIX MPOOJIEM, CTOSIIMX TEpe.
YEJIOBEUECTBOM: SKOJIOTHUECKHX, SHEPTCTHUCCKUX, CBIPHEBBIX, U POJIb XUMUN
B PEIICHUH 3TUX TPOOIIEM.

BbIlIyCKHI/IK MOJIYYUT BOZSMOKHOCTb HAYIUTHCH:



® ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOGIeHUe U I60JIOYUID OP2AHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCTOPUYECKUX DIMANax ee pa3eumus,

®  UCNONB3068AMb MEMOObl HAYYHO20 NO3HAHUS NPU GbINOJIHEHUU NPOEKmMOo8 U
Y4UeOHO-UCCNe008ameNbCKUX 3a0ay  no  U3VHEeHUI0  CBOLCm8, Cnocobos
NOJYYeHUsl U PACNO3HABAHUS OP2AHUYECKUX 8eUeCm8;

® 00bsCHAMbL NPUpody U CHocodbl 00PA30BAHUSL  XUMUUECKOU  CBA3IU.
KOBAIEHMHOU  (NOAAPHOU,  HENOAAPHOU),  UOHHOU,  MEemalludyeckol,
8000POOHOI — C Yeblo OnpedeneHUst XUMUYECKOU aKmMU8HOCMU 8eUleCme,

® YCMAHABIUBAMb 2EeHEMUUECKYI0 CB853b MedHcOy KIACCAMU OP2aHUYeCKUX
geujecms O/ 0OOCHOBAHUS NPUHYUNUATLHOU BO03MONCHOCMU HNOJYYEHUS
Op2anuyecKux coeoOuHeHull 3a0aHH020 COCMABa U CMpOeHUsl;

® YCMAHABIUBAMb B3AUMOCEA3U MexcOy hakxmamu u meopuel, NPUYUHOU U
creocmeuem nNpu - auanuze NpobleMHuIX cumyayui U  000CHOBAHUU
NPUHUMAEMbIX PeUeHUli Ha 0CHO8E XUMUYECKUX 3HAHULL.

Conepxanue y4eOHOr0o mpeaMeTa
10kJ1acce

Teopusi XMMHYECKOIr0 CTPOCHHMsl OpraHuveckux coeauHeHuii. IIpupoaa
XHUMHYECKUX CBsI3ei

Opranunyeckue BemecTsa. [1osBIeHNE U pa3BUTHE OPTaHUYECKON XUMHUU KaK
HayKH. XMMHUYECKOE CTPOCHHE KaK MOPSANOK COECAMHEHUS ATOMOB B MOJIEKYJIE
COTJIACHO MX BaJIEHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOCHUS
oprannueckux coenuHeHuil A.M. bytiepoBa. YriepoHbIil CKelleT OpraHu4ecKon
MOJEKYIbl. KpaTHOCTh XMMHMUYECKON CBSI3U. 3aBUCUMOCTb CBOWMCTB BEIIECTB OT
XAMHYECKOTO CTpoeHus MoJiekyn. M3omepus u  usomepnl. Ilonstue o
dbynkuuonampHOM  rpynme.  [IpuHnunber  kimaccuUKAMU  OPraHUYECKUX
coenuHeHui. CucremMaTuyeckass MEXIyHapoAHass HOMEHKJIATypa W HPUHIUIIBI
oOpa3oBaHus Ha3BaHUH OPraHUYECKUX COCTUHEHUM.
MecTo 1 3HaUeHHE OPraHN4YEeCKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.
Yriaesopopoasl

[IpenenbHble yrieBoaopoasl (ankaHbl). CTpoeHHME MOJEKYJIbl METaHa.
['omonornueckuit psa  ankaHoB. ['omonmoru. MexayHaponHas HOMEHKJIATypa
OpraHWYeCKUX BellecTB. I3oMepus yriaepomHoOro ckenera. 3aKOHOMEPHOCTH
M3MEHEeHUs] (PU3NYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha MpuUMepe MeTaHa U
ATaHa): peaklUuu 3aMelleHus (raJoreHupoBaHUE), AETUIPUPOBAHUS KAK CIIOCOObI
MOJyYEHUs BAXXHEUIINX COCAUHEHUM B OPraHUYECKOM cHHTEe3e. ['opeHue merana
KaKk OJWH U3 OCHOBHBIX HMCTOYHHUKOB TeIJIa B TMPOMBINUICHHOCTH U OBITY,
n3oMepuzanuu  ankaHoB.  llemnsie  peakruu.  CBOOOAHBIE — paJHKaJIbl.
["anorenonpou3BoaHbIE ATKaHOB. HaxoxaeHue B Ipupoae 1 TPUMEHEHHUE AIKAHOB.



Kparnsie cBsizu. HenpenenbHbie yrieBoaopoabl. AnkeHbl. CTpoeHHe
MOJIEKYJIbI  3TWiieHa. SP—IuOpunmsanus. ['oMoOrMueckuil  psja  ajIKeHOB.
Homenknatypa. M3oMepus yriaepoIHOro CKeJIeTa W MOJIOKEHUSI KPaTHOW CBSI3U B
MoJsiekysie. XUMHUYECKHe CBOMCTBa (Ha mMpuUMepe HJTWICHA):  pEaKIuu
MIPUCOEANHEHUS (ramoreHupoBaHue, TUAPUPOBAHUE, ruaparamus,
TUIPOTAIOTeHUPOBAHUE) KaK CIIOCO0 MOMydeHUs! PYHKIIMOHAIBHBIX MPOU3BOIHBIX
yIJIEBOOPOAOB, TopeHusd. IIpaBmio MapkoBHUKOBA. BbICOKOMOJIEKYISIpPHBIE
coequHeHus. KauecTBEHHBIE peakluu Ha JBOWHYIO CBA3b. [lonmuMmepusanus sTuneHa
KaKk OCHOBHOE HANpaBJICHWE €ro  ucnoip3oBanusa. [lommdTunen  kak
KPYITHOTOHHAXKHBIA NPOJTYKT XUMHYECKOTO TPOU3BOACTBA. [ [puMeHenune stuiieHa.

Ankanuensl u kayuyku. [loHsTre o0 alkaameHax Kak yTIeBOJAOpPOAaX C
JIBYMsI JBOWHBIMH CBsi3siMU. [lonmmmepusanus nuBuHwWiua (Oyramuena-1,3) kak
CIOCO0 TOJMYYEHHUsT CUHTETUYECKOTo Kaydyka. M3ompen (2-merunoOyramuen-1,3).
HarypanbHpll U CHUHTETMYECKHM Kaydykd. Bynkanuszauus kaydyka. PesuHa.
[Ipumenenue kayuyka u pe3uHbl. Comnpsbk€HHbIE NBOMHBIE CBs3H. [loiyueHue u
XUMHUYECKUE CBOMCTBA ajKaJMeHOB. Peakiiuu npucoenuHeHus (raJoreHupoBaHus)
Y MOJIMMEPU3ALMHU AJIKAIUECHOB.

Anxunbl. AuetuieH (3TUH) U ero romoJiord. CTpoeHUE MOJIEKYJIIbI
auerwieHa. ['omonornueckuii psg  ankuHoB.  Howmenkmarypa.  M3omepus
YIJIEPOJIHOTO CKEJIeTa U MOJIOKEHUsI KPAaTHOM CBsI3U B MOJIeKyne. Meowcknaccosasn
usomepus. SP-I'mbpuanzanus. XuMUYECKHE CBOWCTBA (HA MpUMeEpE alleTHIICHA):
peakiuu TOpPUCOCAMHEHUs (TAJOTEHUpPOBAHUE, THAPUPOBAHUE, THUJpaTalus,
TUJPOTaJOT€HUPOBAHUE) KaK CIIOCOO MOJYyYCHUS MOJTUMEPOB U APYTUX MOJIE3HBIX
MPOAYKTOB. ['OpeHne aneTniieHa Kak UCTOYHUK BBICOKOTEMIEPATYPHOTO ILIAMEHH
JUISL CBAPKU M PE3KU METAJUIOB. [[puMeHeHune aneTuieHa.

ITongaTue o muKIOaIKaHaX.

Apenbl (apoMaThyeckue yriaeBoAoponbl). beH3om Kkak mpenacTaBUTENh
apOMaTUYECKUX YTIIeBOJIOpOJoB. CTpoeHue MoJeKynbl OeHszona. XUMUYECKHe
CBOMCTBA: peaKkIuu 3aMelnieHusl (TraJoreHUPOBAHME) KakK CIOCO0 TMOTydYeHHUS
XUMHUUYECKUX CPEACTB 3allUThl PACTCHUM, MPUCOCAMHEHUS (TUAPUPOBAHUE) KAK
JIOKA3aTelIbCTBO HEMpEeNeIbHOT0 Xapakrepa Oenzona. Peakius ropenus. Tomyosn.
N3omepus 3amectuteneit. [Ipumenenue 6enzona. [lectunmnpl. ['eneTndeckas cBs3b
apEHOB C IPYTMMHU YTIIEBOJAOPOJaMH.

[IpupoaHble MCTOYHUKHM yriaeBoAoponoB. Ilpuponneiii ra3. Hedrs.
[TonrytHbie HedTaHbIe Ta3bl. Kamenusii yromb. [lepepadotka Hedtu. Ileperonka
Hetu. Pexktudukannonnas kojoHHa. bensun. Jlurpoun. Kepocun. Kpexunr
HedTenpoaykToB. TepMudeckuii U KaTaTuTUYECKU KpekuHTu. [Tuponus.

Kucaopoacoaep:xamme opranndeckue coeJuHEHHs.

Kucnoponacoaepxamme  OpraHM4ecKue COETUHEHHSL. OnHOaTOMHBIE
npenenbHble cnupThl. Kiaccudukaius, HOMEHKIATypa, HW30MEpHUS CIUPTOB.
MertaHon W 3TaHON Kak IPEACTABUTENIM MNPEACIbHBIX OJHOATOMHBIX CIIUPTOB.
[lepBUYHBIA, BTOPUYHBIMN M TPETUUYHBIA aTOMbl yriepoaa. BomoponaHas CBs3b.
XUMUYECKHE CBOWMCTBA (Ha MPUMEpPE METAHOJIA M 3TAHOJA): B3aUMOJICHCTBHE C
HATPUEM KaK CIOCOO YCTAaHOBJICHHS HAJIUYMsl THIPOKCOTPYIIBI, PEAKIUs C



raJIOr€HOBOJIOPOJAaMH KaK CIOCOO MOJyYEeHHs] paCTBOPUTENEH, NeruapaTalns Kak
croco0 Moay4YeHus dTHiIeHa. Peakuyst ropeHust: coupThl Kak TomiuBo. CnupToBoe
opoxxenue. depmenTsl. Bonopoausie cBszu. [IpumeHeHne MeTaHoJia U 3TaHOJIA.
DU3NOIOrMYECKOe JEHCTBUE METAaHOJIA M 3TAaHOJa Ha OpPraHUu3M 4YeEJIOBEKa.
Ankozoausm.

MHOroaroMHsele CIIUPTHIL. JTUJIEHIIIMKOIb U TVIMLEPUH KaK IIPEICTABUTENIN
IIPENEIBbHBIX MHOTOATOMHBIX CIMPTOB. KayecTBeHHas peakuys Ha MHOTOAaTOMHBIE
COUPTBI W €€ IPUMEHEHME [UI paClO3HABAHMS TIJIMUEPUHA B COCTaBE
KOCMETHYECKHX CpeAcTB. [IpakThyeckoe NpPHUMEHEHHWE OTWICHIJIMKOIA U
TJIMLEPUHA.

®enon. Apomatuueckue cnuptbl. CTpoeHne MoJIeKyIbl peHosa. Bzaumuoe
BJIMSTHHE aTOMOB B MoJieKyJsie ¢eHosa. XUMUYECKHUE CBOWCTBA: B3aUMOCHCTBHE C
HaTpUeM, TUIPOKCUIOM HaTpus, 6 pomom. KauecTBenHas peakuus Ha (eHOIL.
[Tpumenenue dhenomna.

Kap6ouumnbnble coenunenus. KapoonunbHas rpymmna. AnbJIeruisas rpymnmna.
Anpnernnpl. Keronsl. M3omepus u HoMmeHkiarypa. IlonydeHne m XuMUYECKHE
CBOMCTBa aJIbJETUAOB. Peakuuum OKHUCIEHHMS W IPUCOCIWHEHHs aJbJCTHUJIOB.
Mertanane (popmanbaerus) W dSTaHalb (aleTadbleruj]) Kak Mpe/ICTaBUTENN
IpeleibHbIX aldbAeruaoB. KaduecTBeHHbIE peakluu Ha KapOOHWIbHYIO TpYIIILY
(peakmus «cepeOpsHOTO 3epKaliay, B3aumoaencTue ¢ ruapokcuaom Meau (1)) u ux
IpUMEHEHUE sl OOHApYKEHUs NPENeNbHbIX albJCTUI0B B MPOMBILIICHHBIX
CTOYHBIX BoJax. Tokcu4HOCTH anbAerugoB. I[lpumenenue Qopmanbaeruga u
aneTagbJIeruia.

KapOonoBeie kuciorel. KapOokcuimpHast Tpymnma (kapOoKcorpyrma).
N3oMepuss 1 HOMEHKJIATypa KapOOHOBBIX KHUCIOT. OZHOOCHOBHBIE MpEIECIbHBIC
KapOOHOBbIE KHUCIOTHL. [loilyueHre OJHOOCHOBHBIX MpPEAENbHBIX KapOOHOBBIX
KHCIIOT YKCyCHas KHCJIOTa KakK IPEACTABUTENb MNPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIJIOT. XHUMHYECKHE CBOMCTBA (Ha MpPHUMEPE YKCYCHON KHCIIOTHI):
peakuuu ¢ MeTaulaMH, OCHOBHBIMM OKCUJAaMH, OCHOBAaHHMSMH M COJSIMHA Kak
NOATBEP)KIAEHUE  CXOACTBA C  HEOPraHMYECKMMHU  KuciaoTtamu.  Peaknus
TepUPUKAINUA KaK CIIOCOO MOTYUYEHUs CIOXKHBIX 3(hupoB. [Ipumenenue ykcycHou
KUCIO0Thl. MypaBbuHast kuciorta. Aueratsl. [IpencraBieHue o BbICIIMX KapOOHOBBIX
KHCJIOTaX.

Cnoxubsle 3¢upsl U xupbl. Homenknarypa. [lomydyenue, xumuyeckue
CBOMCTBa CIIOXHBIX 3(hupoB. Peakuus stepudukanuu. CroxxkHble 3(QUpBI Kak
IPOIYKThl B3aUMOJEUCTBUS KapOOHOBBIX KHCIOT cO cnupTtamu. lIpumeHeHue
CJIIOXHBIX 3(QUPOB B MUILIEBOW M Map(OMEpPHONW MPOMBIILIEHHOCTH. JKUpbl Kak
CIIOXHBIE APUPHI TIUIEPUHA U BBICHIMX KapOOHOBBIX KUCIOT. PacTuTenbHbIE U
YKUBOTHBIE JKUPBI, UX COCTaB. Pacro3HaBaHle pacTUTEIbHBIX KUPOB HA OCHOBAHUU
UX HENpeAesNbHOro xapakrepa. llpumenenue >xupoB. ['Maponn3 Wi OMBUICHHE
KHUPOB KaK CIOCOO MPOMBILIUICHHOTO MOJIyYE€HHs COJed BBICHIMX KapOOHOBBIX
KHCJIOT.

Mpbut4 Kak CONMU BBICIIMX KapOOHOBBIX KHCIOT. MorOIIMe CBOWCTBA MbLIA.
CuHTEeTHYECKHE MOIOIINE CPEACTBA.



VYrnesoasl. Knaccuduxanust yrneBonoB. Monocaxapuasl. Onurocaxapubl.
Hucaxapunel. HaxoxieHre yriaeBooB B pupoae. [ mroKko3a Kak anbIeruaoCoupT.
bpoxenune rmoko3sl. @pykroza. Caxaposa. ['maponus caxapossl. Kpaxman u
LEJUII0JI03a KaK OMOJIOTMYECKHE MOJUMEphl. XMMUUYECKHE CBOMCTBA Kpaxmala U
LEJUTI0NI03bl  (TUAPOJIN3, KAayeCTBEHHAs peaklus ¢ HOoJ0M Ha KpaxMmal U ee
pUMEHEHUE JIJIs1 0OHapyKEHUsI KpaxMalia B MIPOJyKTax nutanus). [[pumenenue u
Oouonornyeckas poib yriieBoJoB. I[loHaTHe 00 HCKYCCTBEHHBIX BOJIOKHaxX Ha
IpUMEpE alleTaTHOTO BOJOKHA. AneTuiiesunono3a Kinaccudukaius BOIOKOH.

Wnentudukamms OpraHMdecKuX COeAMHCHHH. ['eHeTHdecKkas CBS3b MEXKITY
KJIACCAMM  OPraHUYECKHX COCAWHEHUW. THUlbl XUMHYECKUX PEaKUuil B
OPraHUYECKON XUMUH.

A3oTcoaepxaliue OpraHuyecKue coeJuHeHMs.

AMuHOKHCIOTH U Oenku. CocTaB M1 HOMEHKJIATypa. AMUHBI. AMUHOTpYyIIA.
AnwnvH. [lomydyeHne M XHMHYECKHE CBOWMCTBA aHWIMHA. AMHWHOKHCIOTHI Kak
ampoTepHble OpraHuuYeckue coenuHeHus. M3omepus ©  HOMEHKIATypa.
bunonspusiid voH. IlentunHas cBA3p. buonornyeckoe 3HaueHHE O-aMUHOKHUCIIOT.
OOnacTH NpPUMEHEHUS aMUHOKHCIOT. XHUMHUYECKHE CBOICTBA aMHHOKHCIIOT.
[Mentunsl. Homunentuael. ['nunuz. benku kak npupoaxsie Ouononumepsl. Cocran
U cTpoeHue OelKoB. XHMMHUYECKHUE CBOMCTBA OEJIKOB: THIPOJIM3, JACHATYpaLUs.
O6HapyxeHue OCJIKOB TMpPH TOMOIIM KauyeCTBEHHBIX (LIBETHBIX) pEaKIuHu.
[IpeBpatienus O€IKOB MUILKM B opraHu3Me. buosornueckue GyHKIUN OEIKOB.

A3zoTconepxkamme reTepouukianyeckue coeauHenus. [lupuaun. [luppod.
[Inpumuaus. [lypuH. A30THCTBIE OCHOBAHUS.
Hyxneunossie kucnotel. Hykineotuasl. KoMimeMeHTapHbIe a30TUCThIE OCHOBAHUS.
XuMus 1 310pOBbE yenoBeKka. @apMaKkoJIOruuecKast XUMHS.

Xumus nonumepos

[Tonmumepsl. Crenenp noauMmepusanmu. MoHomep. CTpyKTypHOE  3BEHO.
Tepmonnactuunbie nonumepbl. CrepeoperynspHbeie mnonumepsl. [lonusTuien.
[Momunponunen. I[lomurerpadropatunien. TepmopeakTuBHBIC MIOJIUMEPHI.
denonodopmanpaeruaapie cMoibl. [lmactmacceel. deHomIacTsl. AMHHOIUIACTEHI.
[lenormactel. [lpuponnsiii kayuyk. Pesuna. D0onut. CHHTETHUECKHE KaydyKHU.
Cunrernueckue BosokHa. Kanpos. JIaBcaH.

JlemoHcTpanum.

e (OOpa3ipl OpPraHMYECKUX BEIIECTB W MaTepuagoB. Mojaenu MOJeKy
OPraHUYECKUX BEIIECTB

e OTHOIIIEHUE aJIKAHOB K KHCJIOTaM, LIEJI04YaM, paCTBOPY NIEpMaHraHaTa Kajaus
1 OpOMHOI1 BoJIE.

e Moaenu MoOJIEKyJl TOMOJIOTOB M u3oMmepoB. [losiyueHuwe anetuieHa
KapOUJIHBIM  criocoboMm. BzaumoneicTBue aleTwiieHa ¢ PacTBOPOM
nepMaHraHara kaiaust 1 OpomHoil Bojmol. ['openue aneruiieHa. Pasnoxenue
KaydyKa I[P HarpeBaHUM M UCIHBITAHUE TMPOJYKTOB PaA3IOKECHUA.
3HaKOMCTBO C oOpa3uaMu KaydykoB. beH3on kak pactBopuTtenb. ['opeHue



oensona. OtHomeHue O6eH3o0aa K OPOMHOM BOJIe M pacTBOpPY IEpMaHTraHaTta
kanusa. OKUCIEHHE TOTyOJIa

e PacTtBopeHue B aleToHE pa3IMYHBIX OpPraHWYECKUx BemecTB. OOpasibl
MOIOLIUX U YUCTSIINX CPEACTB.

e (OOpa3sisl IIacTMace,

JlaGopaTopHble ONBITHI.

H3roroBneHune Moieneii MOJIEKYJ YIIIE€BOJOPOIOB

O3zHakoMJyieHHE ¢ 00pa3laMu MPOAYKTOB HeTenepepadboTKu

Oxucnenue stanosna okcugom meau (I1).

PactBopenue riviepuHa B Bojie U peakuus ero ¢ ruapokcuaom meau (I1).

XUMHUYECKHE CBOMCTBA (peHoIa

Oxkwucnenue MeTaHas (3TaHas) OKCUIIOM cepedpa.

Oxwucnenue Meta"ans (3Ta"ans) ruapokcuioM meau (I1)

PacTBOpUMOCTH KUPOB, J0KA3aTEILCTBO HX HEMPEJCIbHOTO XapakTepa,

OMBUICHUE KHUPOB.

9. CpaBHeHHE CBOWCTB MblJIa U CHHTETUYECKUX MOIOIINX CPEJCTB

10. CpolicTBa IITIOKO3BI KaK ajdbACTUIOCTIHPTA.

11. B3aumojieiicTBUE caxapo3bl C TUAPOKCUAOM KaJIbIIUS.

12. TlpuroToBieHne KpaxMaabHOTO KICHCTEpa M B3aUMOJICUCTBUE C HOIOM.

13.T'mapomu3 kpaxmana. O3HakoMJieHHE C o00pasllaMu TPUPOTHBIX U
UCKYCCTBEHHBIX BOJIOKOH.

14.11BeTHBIC peakuKi Ha OCITKU

[ ]

NI wWDE

IIpakTnueckue padoThl
1.« ITonyuyeHue 3TUIIEHA U U3YYEHUE €TI0 CBOMCTBY.

2. «IlomydeHne ykCyCHOM KUCTOTHI U U3YYCHHE €€ CBOMCTBY.
3. «Pemenue 3KCIepUMEHTANBHBIX 3a7]a4 Ha PAclo3HAaBaHWE OPTaHUYECKHUX
BEILIECTBY.

4. «Pacmo3zHaBaHHE TIACTMACC U BOJIOKOH).

11 kaace

Teoperuyeckue 0CHOBbI XMMHH

Crtpoenue BemectBa. CoBpeMEHHAs MOJENb CTPOCHUS aTroMa. DJIECKTPOHHAs
koHpurypanuss aroma. OCHOBHOE U BO30YXKICHHBIE COCTOSIHHUS aTOMOB.
Knaccupukanuss XMMUYECKHX 3JEMEHTOB (s-, P-, d-amemenTsl). OcoOESHHOCTH
CTpPOEHHUS DHEPreTHUeCKHuX ypoBHeH artomoB d-snementoB. Ilepuoamueckas
cucrtemMa XxuMu4deckux odjeMeHToB J[.M. MenaeneeBa. DuU3HMYECKHUM CMBICHT
ITepuomnueckoro 3akona JI[.MI. MenneneeBa. IIpuunHbl M 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB 3JIEMEHTOB M HUX COCAWHEHUW IO TEPUOJaM U TPYIMIaM.
DJIEKTpOHHAsi TPUPOJA XUMHYECKOW CBA3U. IDJIEKTPOOTPULIATEILHOCTh. Bubl
XUMHUYECKON CBs3M (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJHAs) U
MeXaHU3Mbl ee oOpazoBaHus. Kpucramimueckue u amopdHbie BeliecTBa. THIbI
KPUCTAUINYECKUX PEIICTOK (aTOMHasi, MOJICKYJISIpHAsi, HOHHAs, METaJNIMUeCKas).



3aBUCHMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT THMA KPUCTALTUIECKON PEIIETKH.
[TpuurHBI MHOTOOOpA3Hs BEIIECTB.

Xumuyeckue peakunu. ['oMoreHHble U rereporeHHble peakuuu. CKOpocTh
peaKiy, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (PAKTOPOB: MPUPOJIbI pEarupyOIIUX
BEILIECTB, KOHLIEHTPALIMH PEATUPYIOLINX BEIIECTB, TEMIIEPATYPHI, IIIOIIAAN
PEaKIMOHHOM TOBEPXHOCTH, HATMYMS KaTtanu3aTopa. Poiib kKaTanu3atopos B
IPUPOJIE U MPOMBIIIJIEHHOM MPOU3BOACcTBE. OOPaTUMOCTh peakinii. XUMHUYECKOE
pPaBHOBECHE U €r0 CMEIIEHUE IO JCHCTBUEM Pa3TuIHBIX (haKTOPOB
(KOHIIEHTpAIIMs PEareHTOB WK MPOAYKTOB PEAKINU, JaBICHUE, TeMIepaTypa) 1
CO3/IaHUS ONTUMAJIBHBIX YCIOBHM MPOTEKAHUSI XUMUYECKUX MPOLIECCOB.
Hucnepcubie cuctemsl. [loHsiTHE 0 KOJUTOMAX (301M, Teu). ICTUHHBIE pacTBOPHI.
Peakiuu B pactBopax anekTposutoB. pH pacTBopa Kak rmokaszareiab KUCIOTHOCTH
cpenbl. ['uaponus coneli. 3Ha4CHHE THAPOIN3a B OMOJIOTHIECKIX 0OMEHHBIX
nporeccax. OKHCIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKIIUU B IPUPOJIE,
IIPOM3BOACTBEHHBIX ITPOLIECCAX U XKUZHEAEATEIbHOCTA OPraHU3MOB.
Heoprannyeckas xumus

Metamibl. CriocoObl MOTy4YeHUs MEeTaIIOB. JIerkue u TsHKENbIe MEeTalTbI.
JlerkomnnaBkue U TyroIUIaBKUE METaJUIbl. MeTamndeckue 31eMeHThl A- 1 b-
rpyni. Menb. Hunk. Tutan. Xpom. XKeneszo. Hukens. [Inatuna. CrinaBel.
Jlerupytouue no6aBku. Uepuosie metamibl. [{BeTHbie MeTamibl. YyryH. Crasb.
JlerupoBannsble ctanu. Okcuasl ¥ TUAPOKCUABl MeTauoB. Hemeramsl. [IpocTeie
BelllecTBa — HeMmeTauibl. Yriepoa. Kpemunii. A3zot. @ocdop. Kucinopon. Cepa.
®Top. Xnop. Kucnorusie okcuabl. Kucnopoaconepsxkamme kuciorsl. CepHast
KUCJI0Ta. A30THas KACIOTAa. BOgopoiHbIE COETMHEHUSI HEMETAIIIOB.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIE  CBOMCTBA MPOCTBIX  BEIIECTB  —
METAJJIOB TJIABHBIX U MOOOYHBIX MNOATPYHN (Meab, XKejlae30) U HEMETalJIOB:
BOJZIOPOJIa, KUCIOpOJa, TaJOTeHOB, Cephl, a30Ta, (ocdopa, yriepoma, KpeMHUS.
Koppo3sust meTamioB: BUIbI KOPPO3UH, CIIOCOOBI 3alIUTHI METAJIOB OT KOPPO3UH.
ONeKTpoau3  pacTBOPOB M paciuiaBoB. [IpuMeHeHue  3NeKTponu3a B
ITPOMBILIJIEHHOCTH.

XuMHUSA U KU3Hb

Hayunble wmeroapl mnO3HaHUS B XUMHUHU. VICTOUHMKM XUMHYECKOU
unpopmaruu. Ilouck wuHPOpManuu TO HA3BaHUAM, HUIAEHTU(DUKATOPAM,
CTPYKTYpHbIM (popmysiaM. MojenupoBaHue XUMHUYECKUX IMPOIIECCOB U SIBJICHUMH,
XMMHUYECKUH aHAJIN3 U CUHTE3 KaK METOAbl HAYYHOTO IMO3HAHUS.

Xumuss u 3700poBbe. JlekapcTBa, (EepMEHTH, BUTAMHUHBI, TOPMOHBI,
MUHEpaJibHbIe BOJbI. [IpoGieMbl, CBs3aHHBIE C MPUMEHEHHEM JIEKApCTBEHHBIX
npenapatoB. BpeaHbie TpUBLIYKY U (DAKTOPHI, pa3pylIaloIIre 310pOBbe (KypeHue,
ynoTpeOJIeHHe ajkoroJisg, HapkoManwus). PamnuonanpHoe mnuTanue. IluiieBsie
n06aBku. OCHOBBI MUIIIEBON XUMUH.

XuMHUs B TIOBCEIHEBHOM XU3HHU. Moto1ue 1 yucTsime cpeactsa. CpeacTsa
O0pBHOBI C OBITOBHIMU HACEKOMBIMU: PETICIIICHTHI, HHCEKTUIU L. CpeacTBa INYHOM
TUTUEeHBI U KocMeTuku. [IpaBuia GezomacHoOil pabOThI C €IKUMU, TOPIOUYAMH U
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBON XUMUHU.



XUMHS B CEITBCKOE X03sICTBO. MUHEpanbHbIE U OPraHUYECKUE YI00pEHUSI.
CpencrBa 3aluThl pACTEHUM.

Xumus u sHepreTuka. [[pupoaHpie HCTOUHUKH YIiieBOAOPoAOB. [IpupoaHbrit
U TIOMYTHBIM He(TSIHOU rasbl, UX cocTaB U ucnojib3oBaHue. CoctaB HEPTU U €€
nepepadoTka. Hedrenpomykrel. OkTaHOBOE YnCiIO OeH3nHa. OXpaHa OKpyxKaroien
cpenbl npu  HedrenepepabOTKE W TPAHCHOPTUPOBKE  HEPTEHPOIYKTOB.
AJIbTEpHATUBHBIE UCTOYHUKH SHEPTUU.

Xumust B crpoutenscTBe. Llement. beron. Ilogbop onTuManbHBIX
CTPOUTENIBHBIX MATEPUAIIOB B PAKTUYECKOU IEATENBHOCTH YEJIOBEKA.

XUMHS U DKOJIOTUSL. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAKOUIEH CPEAbl U €ro
nocneacteus. Oxpana ruapocdepbl, MoUBbl, aTMochepsl, (Gmopsl u (ayHbl OT
XAMHUYECKOTO 3arpsi3HEHHUS.

JlemoHcTpanum.

e Mogenu HMOHHBIX, AaTOMHBIX, MOJEKYJISPHBIX W  METaJUIMYECKHUX

KPUCTAUTNYECKUX PEIIETOK.

Mopenu MoJIeKyI H30MEPOB U TOMOJIOTOB

PaznuyHble TUIIBI XUMAYECKHUX PEAKIIHM.

OOpas1pl METAJJIOB U UX COCIMHEHUM, CTIJIaBOB.

B3auMopencTBre METAIIIOB ¢ KUCIOPOAOM, KUCIOTAMHU, BOJIOM.

JlokazarenbCcTBO aM(POTEPHOCTH aTIOMHUHUS M €r0 THIPOKCUAA.

B3anmonenicTBue MeEAM U Kelle3a ¢ KUCIOPOIOM; B3aUMOACHCTBHE MEIU U

xKeje3a ¢ KUCIO0TaMU (CepHasi, COJIsIHas ).

[Tonyuyenue ruapokcuaoB menu (1) u xpoma (I1I), oxcuna meau.

B3auMopaencTBre OKCUIOB U THAPOKCUJIOB METAJIJIOB C KUCIIOTAMM.

JHoxazarenbcTBo amboTepHOCTH coenuHeHuit xpoma(lll)

OO6pa3ipl HeMETAILIOB.

Mopnenu KpucTauIMuecKuX peni€Tok aiMasa u rpadura.

[lonyyeHne aMmuaka W XJIOPOBOJOPOJA, PACTBOPEHHUE HX B BOJE,

JI0KA3aTEIbCTBO KUCIOTHO-OCHOBHBIX CBOMCTB 3THX BELIECTB.

e (CKuraHue yrias M Cepbl B KHCIOPOJE, ONPENCIICHNE XUMUUECKUX CBOMCTB
MPOAYKTOB cropanus. B3ammopnencTBhe C MeEAbI0 KOHUECHTPUPOBAHHOU
CEpHOM KHUCIIOTHI, KOHIIEHTPUPOBAHHON U pa30aBICHHON a30THON KUCIIOTHI.

e OO0pa3siibl CpeaCcTB OBITOBON XMMHH, MHCTPYKITUHU IO UX TPUMEHEHUIO.

JlabGopaTopHbIe ONbITHI.

N3yueHne BIUSHUS Pa3IMUHbBIX (DAKTOPOB HA CKOPOCTh XUMUYECKUX PEaKIIHi
OrnpeneneHue peakiuu cpeibl YHUBEPCATbHBIM HHANKATOPOM.

3. T'upponus coneit.

N =

IIpakTueckne padoTbI
1. IIpuroroBieHue pacTBOPOB C 3aAAHHONW MOJISIPHOM KOHLEHTpAIUE).
Pemenue skcnepuMeHTANBHBIX 33/1a4 10 TeMe «MeTaib»
3. Pemenune skcnepuMeHTaIbHBIX — 3a7a4 1o Teme «Hemeramnbny

no



TemaTnueckoe miaanuposanue. 10 kiaace

No Tema ypoka KonuuecTBo
ypoKa 4acoB
Xumus 10 knace
1. Teopusi XHUMHUYECKOr0 CTPOEHUSI OPraHUYecKHX | 4 4
coenuHenui. Ilpupoaa XuMHYECKUX CBA3CH.
2. Yr1i1eB0oa0pOabI 10 g
2.1. l[IpenenbHbIe YTI€BOIOPOJIBI — aJIKaHBI (2 1)
2.2. HemnpegenbHble  yrieBOAOpoAbl  (AJIKEHBI,
aJIKaJIMCHBI U aJIKUHBI) (44 )
2.3. Apensl (apoMaTHYECKUE YTIIEBOAOPOIBI) (2 1)
2.4. IlpuponHble HWCTOYHMKM U IepepadoTKa
YTJIEBOIOPOAOB (2 )
3. Kucaopoacoaep:xamue opranuyeckue | 11 4
coeIMHEeHUsI
3.1. Criuptsl 1 penosl (3 u)
3.2. Anpaerunbl, KETOHbI U KapOOHOBBIE KUCIIOTHI (3
4)
3.3. Cnoxusbie 2¢upsbl. XKupsl (2 9)
3.4. Yrnesoasl (3 1)
4, A3oTcoep:kalue OpraHndecKue CoeJuHEeHM s Su4
IIpomexxyToyHas aTTeCTALUA g
S. XuMusi N0JIMMepoOB 44
Hroro: 354
TemaTuueckoe mianuposanue 11 kiace
1. Teopernyeckne 0OCHOBbI XUMHMH 184
1.1.Baxknelimue xumMudeckue noHstus ( 24)
1.2 ITepuonnueckuii 3axoH JI.M.Menneneena (34)
1.3.Ctpoenne Bemectna (5 )
1.4. Xumuueckue peakiu (8 )
2. MeTtajuibl 84
3 HemeTtasibl 54
ITpome:xxkyTOoYHas aTTEeCTAUSA lg
4 XuMHus U KU3Hb 24
Hroro: 344
[TPUHATA

Ha 3acemaHuu [lemarornaeckoro coBera
npotokoJ Ne 13 ot 30 aBrycra 2021 roaa.
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