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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma 1Mo XMMHHM Ha YPOBHE CpenHEro oOmero oOpazoBaHHs pa3zpaboTaHa Ha
ocnoBe DexnepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanuum B Poccuiickoit
Oenepanuny, TpeOOBaHUI K pe3ylnbTraraM OCBOeHHs (efepanbHONH 00pa30BaTeIbHON MPOTrpaMMbl
cpennero oomiero oopazoBanusa(POIT COO), npencrabieHHbIX B DenepalbHOM TOCYAapCTBEHHOM
obpaszoBarensHOoM ctangapre COO, ¢ yuérom Konuemnmum mnpernonaBaHus y4eOHOrO MpeaMera
«Xumusi» B 00pa3zoBaTeNbHBIX opranm3anusx Poccuiickoit denepanum, peaTu3yroniX OCHOBHBIC
oOpa3oBaTeNibHble MPOTpaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3BUTHUS BOCIUTAHUS B
Poccutiickoit @enepannu Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMUs Ha ypoBHE YIIyOIEHHOTO M3Yy4YEHHs 3aHMMAeT BA)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4HOro oOpaszoBanus ydamuxcs 10—11 knaccos. M3yuenue npeamMera, peaan3yeMoe B YCIOBHSIX
nuddepeHpoBaHHOT0, TPO(GHILHOTO 00Y4YeHHS, MPU3BAHO 0OCCIEUYUTh 00IIe00pa30BaTEIbHYIO
U OOILEKYIbTYPHYIO IOJIrOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOIMMYIO ISl ajanTallMM uX K
OBICTPO MEHSIOUIMMCSI YCJIOBUSAM JKM3HU B COLIMYME, a TaKkKe I MPOJOJDKEHHS OOydeHHs B
OpraHu3anusax MpoeccUOHANBHOTO O00pa3oBaHMs, B KOTOPBIX XHUMHS SIBISICTCS OJIHOM U3
MPUOPUTETHBIX AUCIUILINH.

B nporpamme 1o XxuMuu HazHaYeHHUE NpeaMeTa «XUMHUD» NOJIy4daeT MoAPOOHYI0 HHTEPIPETAIIIO
B COOTBETCTBHH ¢ ocHoBomojararoummu nojoxenussmu @I'OC COO o B3anMo00yCIOBICHHOCTH
HeNel, collepKaHusl, pe3ynbTaToB 00yueHUs U TPeOOBAaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB.
CBHIETENHCTBOM TOMY SIBJISIFOTCS CIIEAYIONIME BHIMOIHIEMbIEC IPOrPAMMOi 10 XUMUU (QYHKIUU:

¢ H(OpPMaLIMOHHO-METOIuYecKasl, peanuzanus KOTOPOIA ofOecrieunBaeT  MOJIy4ECHUE
MPEJICTaBICHUS O LEsIX, COAep)KaHUU, oOmIeil cTpaTeruu OOy4YeHHs, BOCHUTAHHUS U DPAa3BUTHSL
00y4aroluxcs CpeACTBAMHU MIPEIMETA, U3y4aEMOTr0 B paMKax KOHKPETHOTO MPOQHIIs;

® OpraHu3alMOHHO-TUNIAHUPYIOIasi, KOTOpas MpelycMaTpUBaeT OIpeleeHHe: MPUHIUIIOB
CTPYKTYpUPOBAHUS M TOCJIEI0BATENILHOCTH M3y4eHHUs y4yeOHOro Marepualia, KOJIMYECTBEHHBIX U
KaueCTBEHHBIX €ro XapaKTepUCTUK; TOAXOJ0B K (OPMUPOBAHUIO COJEPIKATEIBHON OCHOBBI
KOHTPOJISI W OLEHKH OOpa3oBaTeNbHBIX MJOCTIDKEHHH OOydJaroumxcs B paMKaX HWTOTOBOMU
aTTectaluuu B (opMe €AMHOTO TOCYJapCTBEHHOIO 3K3aMEHa 110 XUMHUH.

[Tporpamma jyist yriryOEHHOTO U3YUECHUS] XUMUH:

® yCTaHABJIMBAET MHBAPHUAHTHOE NIPEIMETHOE CO/IepKaHNe, 00s3aTeNIbHOE 71l U3YUYEHHUS B paMKax
OTIIENbHBIX Mpoduiel, mperycMaTpuBaeT pacupeesieHie U CTPYKTYpUpPOBaHHUE €ro Mo Kiaccam,
OCHOBHBIM CO/IepKaTeIbHBIM JTUHHUSIM/pa3ienam Kypca;

e 1aéT MPUMEpPHOE paclHpeesieHne Y4eOHOro BPEMEHM, PEKOMEHIYEeMOIo Ijsi H3y4eHUus
OTJICTTbHBIX TEM;

e [Ipe/ijIaraeT NpUMEpPHYIO MOCIEI0BaTENbHOCTh U3yUEHUsl yueOHOTo MaTepuaia ¢ y4ETOM JOTUKU
MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKITPEIMETHBIX CBS3EH;

e TaéT METOJMYECKYI0 MHTEpPIpPETaluio Leled W 3ajady U3y4yeHHus IpeaMera Ha yriayOiaEéHHOM
YPOBHE C YYETOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CpEIHEro o0Iero ooOpa3oBaHMA,
COJIEp)KaTeNIbHOM  XapaKTePUCTHKU  IUIAHUPYEMBIX  pE3yJbTaTOB  OCBOEHUS  OCHOBHOM
00pa3zoBaTenbHON MPOTPAMMBI CPEAHETO O0IIero 0Opa3oBaHUsl (JMYHOCTHBIX, METANpPEIMETHBIX,
MPEeIMETHBIX), a Takke C Yy4ETOM OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHBIX JCHCTBUI
00y4aroIerocs 1o OCBOCHUIO COJEPKAHUS IPEIMETA.

[To BceM Ha3BaHHBIM MO3MUIMAM B MPOrpaMMe MO XUMHHU MPEAYCMOTpEHa MPEeeMCTBEHHOCTh C
oOydyeHrneM XMMHHM Ha ypOBHE OCHOBHOIro 001iero oOpa3oBaHHs. 3a HpeaesiaMyd yCTaHOBJIEHHOMN
OpOrpaMMOil M0 XMMHMH 00s3aTeNbHONW (MHBApHMAHTHOW) COCTAaBJISIOIIEH COJAEp)KaHUS Y4eOHOro



npeaMera «XUMHUs» OCTaETCsl BO3MOXKHOCTh BBIOOpa €ro BapHaTHUBHOM COCTaBIIAIONIEH, KOTOpas
JIOJI’KHA OMIPEIENSIThCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO Mpoduiis o0yueHusl.

B cootBercTBUM c koHuentyanbHbIMU nojoxkeHussMu GI'OC COO o Ha3HaueHUH MPEAMETOB
06a30Boro u yrayona€HHOTO YypoBHEH B cucteMe audQepeHIIMpOBaHHOTO OOYYEHHUsS Ha YpPOBHE
cpenHero obmiero oOpa3oBaHUS XHMMHS Ha YPOBHE YIUIYOJNIEHHOTO H3y4YEHHs HaIlpaBieH Ha
peau3aIHio IPEeMCTBEHHOCTH C MOCIEAYIOMIMM 3TAallOM MOJIyYeHHsI XUMUYEeCKOTO 00pa30BaHus B
paMKax M3y4Y€HHUs CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMUYECKUX ITUCHUIUIMH B BYy3aX M
OpraHM3alMsaX CpeqHero mnpodeccruoHalbHOTO 0Opa3zoBaHus. B 3TOl CBsI3M M3ydeHHE IpeaMeTa
«XUMHS» OPUEHTUPOBAHO IMPEUMYLIECTBEHHO HA pPACHIMpPEHUE U YIIyOJeHHEe TEOPETHUECKOH U
NPAaKTUYECKON MOArOTOBKM 0OYUYaIOMIMXCsl, BBIOPABIINX OINPENeIEHHBINA PO HIIb 00yUeHHsI, B TOM
qHclie C TEePCIEeKTUBON TOCIEAYIONIET0 MOTYyYeHUSI XUMUYECKOTO O0pa30BaHUS B OPraHU3aIUSX
npodeccuoHaibHOro oOpa3oBanus. Hapsay ¢ atum, B cBere Tpedoanuit ®I'OC COO «
IUTAHUPYEMBIM pe3yJbTaTaM OCBOEHHS (eepaiabHOi 00pa30BaTeIbHONM MPOrpPaMMbl CPETHETO
obmiero oOpa3oBaHus M3yueHUE MpeaMeTa «XHUMHs OPUEHTUPOBAHO TAK)KE HA PEIICHHE 3a/1ad
BOCIIUTAHUS H  COIMAJIBHOTO pPa3BUTHSA  OOydYalOIIUXCS, Ha (QOPMUpPOBAHHE Y HHUX
OOLIECMHTEIUIEKTYAIbHBIX YMEHHM, YMEHUU palMOHAIW3alUUd Y4eOHOro Tpyna U 000OIEHHBIX
CI0CcO00B JEATENbHOCTH, UMEIONINX MEXAUCIUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocrapigomuMu  npeMera  «XHMHS» Ha ypPOBHE YIUIYOJNEHHOTO W3y4eHUS SBISIOTCS
yrayonéuueie Kypebl — «Opranuueckas xumus» U «OOmas u HeopraHuyeckas Xumus». [lpu
OTpe/IeNIieHUU MOAXO00B K OTOOPY M CTPYKTYpPHOM OpraHM3allM COICpKaHUS ITHUX KYpCOB B
mporpaMMe Mo XMUMHH 3a OCHOBY IpuHATH nonoxkeHuss ®I'OC COO o paznuumsx 0a30BOr0 u
yriay0nE€HHOrO ypOBHEM U3yUEHUS IpeaMeETa.

OcHoBy conepxxkanusi KypcoB «Opranuyeckass xuMus» U «OO0Ias ¥ HEOpPraHUYecKask XUMHS
COCTaBJISIET COBOKYIHOCTH MPEIMETHBIX 3HAHWM M yMEHUH, OTHOCAIIUXCA K 0a30BOMY YPOBHIO
U3YYEHHUS TpeaMeTa. DTa cUcTeMa 3HaHHWM MOJy4aeT OIpenelEHHOe TEOPETUUYECKOe TOMOIHEHHE,
MIO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OONBIINI 00BEM (DaKTOIIOTHIECKOTO MaTepuaa.
Tak, Ha yrayOn€HHOM ypOBHE HU3Yy4EHHs MpeaMera obecreyeHa BO3MOXKHOCTh 3HAYUTENIbLHOTO
yBeMUYEHUSI 00bEMa 3HAHUN O XMMHUYECKUX DJIEMEHTaX M CBOWCTBAaX WX COEIMHEHUN Ha OCHOBE
paciuiupeHusi W YriIyOJIeHHWs TMPEACTaBIEHUN O CTPOCHHHM BEIIECTBAa, XUMHYECKOW CBSI3U U
3aKOHOMEPHOCTAX TMPOTEKAHUSI PEaKIUi, pPacCMAaTPUBAEMBIX C TOYKH 3pPEHUS XUMHYECKOU
KHHETUKU U TEPMOJIMHAMUKH. .

Oco0oe 3HaUeHHE UMEET TO, YTO HA COZAEpKAHUE KYpPCOB XUMHUH YIIIYyOIEHHOTO YPOBHS U3YyUEHUS
JUTSL KJTAaCCOB OMpeAenEHHOr0 Mpoduilsl OKa3bIBAIOT BIHUSHHUE CMEXHBIE MpenaMeTsl. [Ipu u3yuenun
npeaMeTa B JaHHOM CIIydae akKIeHT OyAeT ciejlaH Ha OOIIHOCTh METOJIOB MO3HaHHUSA, OOIIHOCTh
3aKOHOB M TEOPUH B XUMHUH U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsE Teopus (MOJICKYJIIpHAs TEOpHs B
¢dusMKe), 3aKOHBI COXpPAHEHUS MacCchl M DHEPIrUH, 3aKOHbl TEPMOJUHAMHKH, DIEKTPOJIH3a,
MIPEACTABJICHHS O CTPOCHHUH BEIIECTB U JIPYTOE.

B 1O ke Bpems B coiaepkaHUW TpeaAMeTa Il KIACCOB XHMHKO-OHMOJOTHYECKOTO MpOQuUs
OoNBIIMK YAENpHBIM BeC OyJeT MMETh OpraHWYecKas XUMHUsA. B 3ToM ciydae mpemocTaBisieTcs
BO3MOXKHOCTh JIJIsi 60siee 00CTOSITETFHOTO PACCMOTPEHHSI XUMUYECKOW OpraHM3aIlii KIETKH Kak
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TaKue CTPYKTypHBIC
KOMITOHEHTHI, KaK JTUTHUIBI, OCIKH, YTIIEBOIbI, HyKJICHHOBBIC KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS
O COCTaBe€ M CBOMCTBax NpeJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEILIECTB CIyXaT
OCHOBOI1 JIJIs1 U3y4eHUS CYIITHOCTH TPOIECCOB (DOTOCHHTE3A, ABIXaHUS, TUIIICBAPEHUSI.

[Tpu mu3ydyenun yueOGHOTO mpeameTa «XUMHS» Ha YrayOJIEHHOM YpPOBHE TakXe, KaKk Ha YpOBHE
OCHOBHOTO W cpeaHero obmero oOpa3oBaHus (Ha 0a30BOM YPOBHE), 3ajadell NEPBOCTETICHHOM



3HAYMMOCTU sIBJIi€TCSl (OPMHPOBAHME OCHOB HAayKH XHMHMU Kak oOOJacTH COBPEMEHHOIO
CCTCCTBO3HAHUA, HpaKTH‘ICCKOﬁ JACATCIIBbHOCTH YCJIIOBEKA M OJHOI'0O M3 KOMIIOHCHTOB MHpOBOfI
KyJIbTyphl. Pemienue 3Toil 3amaum Ha yriryOJIEHHOM ypPOBHE M3YYEHHUS IpEIMeTa IMpearoiaract
peanu3aluio TakuX LeieH, Kak:

¢ hopMuUpOBaHHE TPEACTABICHUN: O MAaTEepPUAIbHOM E€IMHCTBE MHpa, 3aKOHOMEPHOCTIX H
IIO3HABAEMOCTH SIBJIEHUHM IPUPOBI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HayK M €€ Belyliei
ponu B 00€CIIEYCHUH YCTOMYMBOTO Pa3BUTHSI YEIIOBEUYECTBA: B PEHICHUH MIPOOJIEM 3KOJIOTUICCKOM,
3HepF€TI/I‘-IeCKOﬁ u HPIH.[GBOﬁ 6C3OHaCHOCTI/I, B pa3sBUTUN MCAULUHLBI, CO3JaHNH HOBBIX MaTCpHUAJIOB,
HOBBIX UCTOYHUKOB 3HEPTUH, B 00ECIIEYEHUN PALMOHAIIBHOTO ITPUPOIOIIOIb30BaHUS

® OCBOGHHUE CUCTEMBl 3HAHUM, JIEKAIIUX B OCHOBE XMMMUECKOH COCTaBIISIIOIIEH €CTECTBEHHO-
HaY4YHOH KapTHHBI MHpa: (yHIAMEHTAJIbHBIX MOHATUH, 3aKOHOB U TEOPUIl XMMHUHU, COBPEMEHHBIX
IpPEJCTAaBICHUNH O CTPOEHUM BEIIECTBA HA PA3HBIX YPOBHSIX — ATOMHOM, MOHHO-MOJIEKYJSPHOM,
HaAMOJICKYJISIDHOM, O TCPMOJMHAMUYCCKHUX KW KHHCTUYCCKHX 3aKOHOMCPHOCTAX IMPOTCKAHUA
XUMHUYECKHX PEeaKLni, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CHCTEMAX, 00 00X
HAYYHbIX IPUHIUIAX XUMHUYECKOTO IPOU3BOJICTBA;

e bopmupoBaHue y OOydYaIOMUXCSI OCO3HAHHOTO TOHMMAHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XMMHUYECKMX 3HAaHMH A1 OOBSCHEHMs KIIOYEBBIX MJIell M mpoOsieM COBPEMEHHOW XMMUH, JUIs
OOBSICHEHUS U TNPOTHO3UPOBAHUS SIBIICHUM, MMEIOLIMX €CTECTBEHHO-HAYUHYIO MPUPOY;
T'paMOTHOI'O PCHICHUSA HpO6JIeM, CBA3aHHBIX C XHMHeﬁ, IMPOrHO3UPOBAaHUsA, aHAJIMN3a W OUCHKH C
MO3UIMK  DKOJIOTHYECKOW  Oe30macHOCTH  MOCHEACTBHA  OBITOBOW W MPOU3BOACTBEHHOH
NEeSTEIbHOCTH 4YeJIOBEKa, CBS3aHHOW C XUMMUYECKHUM IPOU3BOACTBOM, HCIOJIb30BAaHUEM U
nepepaboTKO BELIEeCTB;

e yri1yOJeHHe NPEACTAaBICHUN O Hay4HBIX METO/aX MO3HAHUSA, HEOOXOAUMBIX AJISl IPHOOpETeHUs
YMEHUH OPUEHTUPOBATHCS B MUPE BELIECTB U OOBACHEHUSI XUMUUYECKUX SBJICHUN, UMEIOIUX MECTO
B IIPUPOJIE, B IPAKTUYECKOM JEATEIBHOCTH U ITOBCEIHEBHOM KU3HH.

B nnane peanuszanuu nepBooyYepeHbIX BOCHUTATEIbHBIX M Pa3BUBAIOIIMX (QYHKIUHN 11€IOCTHON
CHCTEMBI CpelHero oouiero oOpazoBaHMs MPU HU3YYEHUHU Mpeamera «XHMHS» Ha YIIIyOJIEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKeE 1IeNU U 3aJjauH, KaK:

® BOCIIUTaHHE YOEXIEHHOCTH B II03HABAEMOCTU SBJICHHHM NPHUPOJBI, YBAaXEHHS K MPOLECCY
TBOpPYECTBA B o01acTu TCOPCTUUCCKUX W NPHUKIIAAHBIX I/ICCJ'IC)IOBaHI/II\/'I B XHUMMHHU, q)OpMHpOBaHI/IC
MHUPOBO33PEHUS, COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

®pa3BUTHE MOTHBAIMM K OOYYCHHI0O W TIO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO W
CaMOBOCITUTAHHUIO HA OCHOBE YCBOECHHUSI 00I[€UETIOBEYECKUX [IEHHOCTEH;

® PAa3BUTUC I[IO03HABATCIIBHBIX HWHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPUYCCKHUX CII0COOHOCTEN
oOyuaromuxcsi, (OpMHpPOBaHME y HHUX CO3HATEJIbHOIO OTHOIIEHUS K CamMo00pa30BaHUIO U
HEMpEepbIBHOMY OOpa30BaHUIO KaK YCIOBHMIO YCIEHUIHOM Npo(ecCHOHANbHOM M 00IIecTBEHHON
JeSITebHOCTH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3JI0POBbIO M TMOTPEOHOCTH B 30pPOBOM
o0pase K13HH;

¢ (hopMUpOBaHHE YMEHUI 1 HaBBIKOB Pa3yMHOTO IIPUPOJIOIIOIB30BaHMS, PA3BUTHE IKOJIOTHUECKON
KYJIbTYpBbI, IPUOOPETEHHE OTbITa OOIIECTBEHHO-TIONIE3HOM IKOJIOTMUECKOH 1eATeIbHOCTH.

OO6111ee 4nciao 4acoB, IPETyCMOTPEHHBIX JUIS U3YYEHHsI XUMUH Ha YII1yOJI€HHOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrapnsieT 238 yacoB: B 10 kimacce — 102 yaca (3 waca B Heneno), B 11
kyacce — 136 yaca (4 yaca B HEJENIO).



COJAEP)KAHUE OBYYEHUA

10 KIIACC OPTAHUYECKASA XUMUSA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[IpenMeTr u 3HaUYEHUE OPraHUYECKOW XMMHH, MPEICTABICHHE O MHOTOOOPa3UU OPraHUYEeCcKHX
COCIMHECHU.

DJEeKTPOHHOE CTPOCHHE aToMa yriiepofa: OCHOBHOE M BO30YXIEHHOE COCTOSIHMS. BaneHTHbIE
BO3MOKHOCTM aTOMa yIJIepoJa. XHMHYECKass CBs3b B OpPraHUYECKUX COCAUHEHUAX. [HIIbI
rudpuau3ai aTOMHBIX opOuTasnield yriepoaa. MexaHu3Mbl 00Opa30BaHUS KOBAJIEHTHOM CBSI3U
(0OMEHHBI M TOHOPHO-aKLUENTOPHBIN). THUIBI MEepEeKphIBAHUS aTOMHBIX OpOHUTAJeH, G- M T-CBS3U.
OpunapHasi, ABOWHAs W TpoiHas cBs3b. CrocoObl pa3pbiBa CBA3EH B MOJEKYJIaX OPraHUYECKHX
BeniecTB. [loHsTHE O CBOOOIHOM pajuKaie, Hykieoduie u AIeKTpodue.

Teopust ctpoeHust opranndeckux coenuHeHnii A.M. bytinepoBa u cCOBpeMeHHbIE TPEACTABICHUS
O CTPYKTYp€ MOJIEKYJ. 3HAaU€HUE TEOPUH CTPOCHHUS OPTaHMYECKUX COCTUHEHUU. MOJIEKYyIsIpHbIE U
CTpyKTypHBIC (hopMynbl. CTpYKTypHBIC (OPMYIIBI Pa3iIMYHBIX BUIOB: Pa3BEPHYTas, COKpallEéHHas,
ckeneTHas. M3omepus. Bunbl uzomepun: CTpykTypHasi, IPOCTPAHCTBEHHAsA. DIIeKTPOHHBIE 3 (HEKTHI B
MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN U Me30MepHBIi 3 exTsl).

[IpencraBineHne o KiacCH(PUKAIMU OPraHWYECKUX BemiecTB. [loHsTHE O (YHKIHMOHATHHOU
rpymnme. ['omonorusa. ['omonormueckue psigpl. CucreMarhyeckass HOMEHKJIATypa OpPraHUYeCKHX
coenuaeHuit (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHocTH ¥ KiIaccuPUKAIUS OpraHUYeCKHX peakuuid. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
peaKIuu B OpraHUYECKON XHUMUH.

DOKCIEpUMEHTAIbHBIE METOJbl M3YyUYCHUsI BEIIECTB M HMX MPEBPAIICHUN: O3HAKOMJICHHE C
o0Opa3liaMu OpraHMYeCKHX BEIIECTB W MaTepHallaMd Ha HX OCHOBE, OMbBITHI MO MPEBPAIECHUIO
OpPraHMYECKUX BEIIECTB NMpPU HArpeBaHuu (IJIaBJIeHUE, OOYIIIMBAaHHE U TOPEHHUE), KOHCTPYHUPOBAaHUE
MOJIeJIeH MOJIEKYJI OPraHUYECKUX BEIECTB.

Yraesogopoabl.

Ankanbl. ['oMonmoruueckuid psii ankaHoB, oOmast ¢opMyna, HOMEHKIATypa M HM30MEpHS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJIKaHOB, sp3-rH6pHI[H3auH;1 ATOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA AIKAHOB.

XUMHYECKHE CBOWCTBA QJIKAHOB: PEAKIIMU 3aMEIICHHs, W30MepHU3alluu, IETHIPUPOBAHUS,
LIMKJIA3alU1, TUPOIN3a, KPEKUHra, ropeHus. llpencrapnenne o MexaHu3Me peakiuui pajuKaibHOTO
3aMEeIICHMUS.

Haxoxnenne B mpupoje. CriocoObl MOTy4YeHUsI U IPUMEHEHUE ATKAHOB.

[uxnoankansl. OOmias Gopmyna, HoOMeHKiIarypa U uzomepus. OCOOCHHOCTH CTpOEHUS U
XUMHYECKHX CBOWCTB MalbIX (LIMKJIOMPOMaH, UKI00yTaH) U OOBIYHBIX (IIMKJIONEHTAH, [IUKIOTeKCaH )
UKI0ankaHoB. CriocoObl MOTy4YeHHs U IPUMEHEHHE IUKIIOATKAHOB.

Ankenbl. ['omonmornyeckuil psj ankeHoB, oOmias (opmMylia, HOMEHKIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT aJIKEHOB, sz-FI/I6pI/I)II/ISaHI/I${ aTOMHBIX opOHTanel yrieponaa, o-
u n-cBsizu. CTPYyKTypHasi U TeoMeTpudeckas (uc-TpaHc-) uzomepus. Ousnueckne cBOMCTBA alKEHOB.
XUMHUYECKUE CBOWMCTBA: PeaKUUU MPUCOECTUHEHUs, 3aMEIICHUSI B O-TIOJIOKEHUE MPHU JIBOMHOM CBSI3H,
noymMepu3anuu u okuciieHus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakiuy HA IBOWHYIO CBSI3b.
CriocoOsI TToTydeHus ¥ TPUMEHEHNE ATKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONPsHKEHHbBIE, H30JUPOBAHHBIC, KYMYIUPOBAHHDLE).
Oco0eHHOCTH AIEKTPOHHOTO CTPOSHUS UM XUMUYECKUX CBOWCTB COMPSOKEHHBIX nueHoB, 1,2- u 1,4-



npucoeauHenue. I[lonumepusanus conpskEHHbIX aueHoB. CrnocoObl TOMyYeHUs U MPUMEHEHHE
AJIKaIMECHOB.

Ankunbl. ['OMOIOTHYECKUU psl anKWHOB, oOmas Qopmyna, HOMEHKIATYpa M H30MEpHS.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AalKMHOB, SP-THUOpUIM3alis aTOMHBIX
opOutaneit yraepoga. @Pu3MUEeCKME CBOWCTBA AJIKHMHOB. XHWMHYECKHE CBOKMCTBA: pEaKIUU
IPUCOEANHEHUS, IUMEpHU3alMl W TPUMEpPU3ALNU, OKUCIEHMs. KHCIOTHBIE CBOWCTBAa AaJKHUHOB,
UMEIOIIMX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBeHHBIE peakuuu Ha TPOHHYIO CBsi3b. CrocoObl
MOJIyYEHUS U IPUMEHEHUE alIKUHOB.

Apomartudeckue YrieBoAoposl (apeHsl). ['omonoruyeckuit psii apeHoB, obmas (opmya,
HOMEHKJIATypa ¥ HU30MEpHs. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNbI OeH3o0Ia.
®u3nyeckue CBOMCTBA AapeHOB. XUMHUYECKHE CBOIICTBa O€H30Jla M €ro TIOMOJIOTOB: peakLuu
3aMenieHus] B OEH30JbHOM KOJbIE M YIJIEBOJOPOAHOM paJuKale, peakuud TPUCOSAUHEHUS,
OKHCJIEHHE TroMosioroB Oenzouna. [IpencraBienue o0 OpHEHTHUPYIOIIEM JEHCTBUM 3aMECTHTENEH B
OEH30JIbHOM KOJIbLIE Ha IIPUMEPE ANKUIIbHBIX PAJUKAJIOB, KApOOKCUIbHON, TMAPOKCHIIBHON, aMUHO- U
HUTPOIPYIIIbI, aTOMOB TraJloreHoB. OCOOEHHOCTH XHMMHUYECKUX CBOMCTB ctuposa. [lonumepusanus
ctuposna. CriocoOsl MoJIy4eHus: U IPUMEHEHUE apOMATUYECKUX YTIIEBOJIOPOIOB.

[Tpuponnsriii ra3. [lonyrasie HedTaHbIe Ta3bl. Hed1h 1 e€ mpoucxoxaenue. Kamenuslit yrois u
npoaykTsl ero mepepaborku. CriocoObl mepepaboTki He(TH: MEeperoHKa, KPEKHHT (TePMUYECKUH,
KaTaINTHYECKUi), pupopMHuHT, mmpoiu3. lIpomykrel mnepepaboTku HedTH, MX NPUMEHEHHE B
MPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY PA3IMYHBIMU KIIACCAMH YTJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJION€HIIPOU3BOIHBIX YIVIEBOAOPOJOB. Peakiuu 3aMerieHus rajioresa
Ha 'MJIPOKCOTPYIILY, HUTPOIPYyIIly, IUAHOTPYIIY, aMUHOrpynny. /leficTBie Ha rajJoreHnponu3BoIHbIE
BOJIHOTO U CIIUPTOBOIO pacTBopa ménoun. BzaumoneiicTBrue AUranoreHaaIkaHoB C MarHUEM U IIMHKOM.
[TonsiTHe O  METaNIOOPTAHUYECKUX  COCOUHEHMsX. VICronb30BaHHWE  TaJIOT€HIIPOU3BOIHBIX
YIJI€BOJIOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BELIECTB.

OKCrepUMEHTAJIbHbIE METO/Ibl U3yUEHUS BEUIECTB U UX MpPEBpALIEHUM: U3yuyeHue (Hu3ndeckux
CBOWCTB YIJIEBOJOPOJOB (PacTBOPHUMOCTb), KAU€CTBEHHBIX pEaKIUil yIJIeBOAOPOAOB pa3IMUHBIX
KjJaccoB (oOecrBeunBaHMEe OpPOMHOM MM HOJHOW BOJBI, pacTBOpa IE€pMaHraHaTa Kaiwus,
B3aUMOJICHCTBUE alleTWIeHAa C aMMHa4YyHbIM pacTBopoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapyXeHHe yriepoja U BoJ0po/ia B OpraHMUECKHUX BEIIECTBAX, MOIYYEHHE STUICHA U U3YUYEHUE €ro
CBOWCTB, 03HaKOMJIeHHE ¢ KouleKuusMu «HepTb» u «Yroasy, ¢ oOpa3aMu miacTMacc, KaydyKoB U
PE3UHBI, MOJIETMPOBAHUE MOJIEKYJI YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenenbHble OqHOATOMHBIE CIUPTHL. CTpoeHHe MOJIeKyN (Ha MpUMepe METAHOJIa M 3TaHOJa).
['omonornueckuii psn, oOmas Gopmyna, U3oMepus, HOMEHKJIATypa M Kiaccudukanus. Pusndeckue
CBOICTBA NPEIEIBHBIX OJHOATOMHBIX CIUPTOB. BOmOpOAHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XYUMHYECKHE CBOMCTBA: peakUWU 3aMEeUIeHMs, Jerujaparaliiy, OKHUCIIEHHS, B3aHMOJEICTBHE C
OpraHMYECKUMHU U HEOpraHWYeCcKUMU KucioTamu. KadecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI.
JlelicTBue »TaHONa M METaHOJA Ha OpraHu3M dyenoBeka. CrocoObl TMOJIyuyeHHs M IpPUMEHEHUe
OJIHOATOMHBIX CIIHPTOB.

[Ipocteie a¢dupbl, HOMeHKIaTypa U u3omepus. OcoOCHHOCTH (PU3NYECKHMX M XUMHYECKHUX
CBOMCTB.

MHoOroaToOMHbIE CIUPTHI — 3TUJIICHIIIMKOJIb U MHLEepUH. PU3NUYECKHE U XMMUYECKHUE CBOMCTBA:
peakuuu 3aMEeLICHMs, B3aWMOJECHCTBUE C OPraHUYeCKUMH UM HEOPraHMYECKUMHU KHCIOTAMH,
KaueCTBEHHasl peakiusi Ha MHOroaToMHble cnupThl. [IpencraBieHne o MexaHU3ME peakuui



HyKJIeohMIbHOTO 3ameleHus. JlelicTBrue Ha opranu3M venoBeka. CrocoObl MOyuyeHus: U MIPUMEHEHNE
MHOTOQTOMHBIX CITUPTOB.

@®enon. CTpoeHHEe MOJIEKYJBI, B3aUMHOE BIUSHHE THIPOKCOTPYNIBI W OEH30JILHOTO sjpa.
Ouznyeckue cBoiicTBa dpeHona. OCoOOEHHOCTH XUMHUECKUX CBOMCTB (peHona. KauecTBeHHBIE peakuuu
Ha (¢enon. TokcuyHocth  ¢enoma. CnocoObl  MOJMydeHHss W IpuMeHeHue  (eHorna.
®denonopManbaeTHAHAS CMOJIA.

KapOoHUIIbHBIE COCTUHEHUSI — AJIBJCTUABI U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHUIBHOM
rpynnbl. ['omojorudeckue psabl albJeTHI0B U KETOHOB, oOmias Qopmyna, uzomepus u
HOMeHKIaTypa. dus3nueckre CBONCTBA albJETUI0B U KETOHOB. XMMHUYECKHE CBOICTBA albIETUIOB U
KETOHOB: peakluu npucoenrHeHus. OKUCIEHNE allbIeru10B, KAUECTBEHHbIE PEaKlUy Ha aJbIEeTUbl.
CriocoObI MOTy4YeHUS ¥ IPUMEHEHUE aJIbJICTHIOB i KETOHOB.

OOHOOCHOBHBIE TpelebHbIE KAapOOHOBBIE KHUCIOTHL. (OCOOCHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCHIOT. WM3oMepuss u HomeHkiarypa. Pusnueckue CBONHCTBA OJHOOCHOBHBIX
npeJeNbHBIX KapOOHOBBIX KHCIOT. BOJOpOIHBIE CBA3M MEXIY MOJEKyJIamMH KapOOHOBBIX KHCIOT.
XUMHUYECKUE CBOWCTBA: KHCIOTHBIE CBOKMCTBA, pEAKIHA OSTEpUPUKANH, PEAKIHH C Y4acTHEM
YIIEBOIOPOAHOTO paaukana. OcoOeHHOCTH CBOWCTB MypaBbUHOW KUCIOTHL. [1oHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KUCJIOT — CJIOKHBIX dpupax. MHorooOpazue kapOoHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB
HEeTpeleNbHBIX M apOMAaTHYeCKHX  KapOOHOBBIX  KHCIIOT,  JUKapOOHOBBIX  KHCJIOT,
TUAPOKCUKApOOHOBBIX KHUCHOT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHCIOT: CTEapUHOBAs,
NaJIbMUTUHOBAS, OJICUHOBAS, JIUHOIE8As, NUHONIeH06as KUCIOThl. CIIOCOObI MOIydYeHUs U TPUMEHEHNE
KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonmorudeckuii psn, oOmas ¢opmyna, H30MEpUs U HOMEHKIATypa.
DuU3nYECKUEe U XUMAYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJOYHOU Cpelie.

Kupsl. Crpoenue, ¢(usnueckne M XUMHUYECKHE CBOICTBA J>KMPOB: THAPOIU3 B KUCIOW H
nienouHoit cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIMX OCTAaTKU HEMpenelbHBIX KUPHBIX
KUCHOT. JKupsl B IpUpoe.

MBpI14 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mmas xapakTepucTrka yrieBooB. Knaccudukanus yrieBo1oB (MOHO-, TU- U MTOJIHUCAXAPUTIBI).
MoHocaxapuabl: I0Ko3a, GpyKTo3a, rajakrosa, puodo3a, aesokcupubosza. dusnueckue CBOMCTBA U
HaxoxaeHue B npupone. PoTtocrHTE3. XHUMHUYECKHE CBOWMCTBA TJIFOKO3bI: PEAKUUU C Y4YaCTUEM
CHUPTOBBIX M aJbJAECTUAHON TPYII, CIIUPTOBOE U MOJIOUHOKHKCIIOE OpokeHue. [IpumeHeHue riitoKo3bl,
e€ 3HAUeHUE B JKU3HENEATENHHOCTH oOpraHu3Mma. Jlucaxapubpl: caxapo3a, MalbTo3a M JIAKTO3a.
BoccranaBnuBaromire 1 HEBOCCTaHABIMBAKOIIKE Aucaxapuabl. ['uaponu3 nucaxapunos. Haxoxaenue
B 1npupone u npumeHeHue. I[lomucaxapuapl: Kpaxmaji, INIMKOreH U uemtono3a. CrpoeHue
MaKpOMOJIEKYJI Kpaxmalia, IIIMKOTeHa U 1eJUT0103bl. PU3nyecKkue CBOMCTBA Kpaxmalia U LEJTI0JI03bI.
XUMHYEeCKUE CBOMCTBA KpaxMaia: TUIPOJIN3, KaYeCTBEHHAs peakivs ¢ HOJA0M. XUMUYECKHE CBOWCTBA
LEJUTIOJIO3BL: THAPOJIN3, MoiydyeHue 3(upoB nemnono3bl. [IoHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBINA MIENK).

OKCepUMEHTAJIbHbIE METOAbl H3Y4YEHHs BEIIeCTB W HUX MpEeBpallleHuid: pacTBOPUMOCTH
pa3IMYHBIX CIIHPTOB B BOJE, B3aMMOJCHCTBHE ITaHOJIA C HAaTpUEM, OKHCICHHE STUIIOBOTO CIIMPTa B
aNbJIeTH/I Ha pacKajI€HHONW MEIHOW IMPOBOJIOKE, OKHUCICHHE JTHUJIIOBOTO CIUPTA IUXPOMATOM Kalus
(BOBMOXKHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), KAUECTBEHHbIE peaKkIMM Ha ajbAeruibl (C
ruapokcuaoM auammuHcepedpa(l) u ruapokcugom memu(ll)), peakuus rnuuepuHa ¢ THUIPOKCHIOM
meau(ll), xumudeckue cBOCTBa pacTBOpa YKCYCHOW KHCIIOTHI, B3aUMOJICHCTBIE PacTBOPA TITFOKO3HI C
ruapokcuaoM meau(ll), B3anmoaeiicTBie kpaxmana ¢ HOJAO0M, PEIIEHUE IKCIIEPUMEHTATBHBIX 3a7a4 0
TemaM «CrnupThl U (eHobly, «KapOoHoBbIe KUCTOTHI. CII0XKHBIE FIPUPHD.



A3oTcoep:xaliye opraHnyeckne coeinHeHusl.

AMUHBI — OpraHu4eckre Mpou3BoHbIe aMMuaka. Kiaccudpukanus aMuHOB: anudaTHIeCKue U
apoMaTUYeCKHe;, TEPBUYHBIC, BTOPUYHBIE M TpeTudHble. CTpoeHWe MoJekyn, obmas ¢Gopmya,
U30MepHUsl, HOMEHKJIATypa U (U3NYECKUe CBOMCTBA. XMMHUYECKOe CBOICTBA ann(paTHYecKuX aMUHOB:
OCHOBHBIE CBOMCTBA, aJIKMJIMPOBAHUE, B3aMMOJICHCTBHE MEPBUYHBIX aMUHOB C a30TUCTON KHUCIIOTOM.
Conu anKuiIaMMOHHUS.

AHWIIMH — TpEACTaBUTENIh aMUHOB apomaruueckoro psga. Ctpoenue aHuivHa. B3aumuoe
BJIUSHUE TPYNI aToMOB B MoJieKyle aHwinHa. OCOOEHHOCTH XMMHMYECKUX CBOWCTB aHWIMHA.
KauectBennsle peakuuu Ha aHWiIMH. CrocoObl MOJYy4YEHHUS U IpUMEHEHue anupaTHYeCKUX aMHHOB.
[Tony4yenue aHUIMHA U3 HUTPOOEH307IA.

Amunokucnotel. Homenknarypa u uzomepus. OTHenbHBIE MPEACTABUTENN O-aMUHOKHUCIIOT:
IMLKH, ananuH. dusnyueckue CBOMCTBA aMUHOKHUCIOT. XMMHYECKHE CBOWMCTBA aMUHOKHCIIOT Kak
aM(OTEepHBIX OpPraHMYECKUX COEIWHEHUH, peaklus MOJUKOHACHCAMH, O0pa30BaHHUE MENTUIHON
cBs3u. buonornyeckoe 3HaueHne aMUHOKHUCIIOT. CHHTE3 U TUAPOIU3 MENTUIOB.

benkn kak mpupojHbie moiauMephl. [lepBUYHAs, BTOPUYHAS W TPETHYHAS CTPYKTypa OCIKOB.
XvMHYecKue CBOWCTBA OENKOB: THAPOIN3, ACHATYpallis, KaYeCTBEHHbIE pEaKIUU Ha OeJIKu.

DKCrepUMEHTAIbHBIE METO/IbI U3yYEHUS BEIIECTB M UX MPEBpAIllEHUI: pacTBOpeHHE OEIKOB B
BOJZIE, JeHaTypaius O€JKOB TIpM HarpeBaHWHW, LIBETHBIE pPEAKIMU HAa OCJIKH, pEIICHHE
OKCIIEPUMEHTANIBHBIX 33/lad 10 TeMaM «A30TCoJepiKalllue OpPraHuYecKHe COCIUHEHUS» U
«Pacmo3HaBaHne OpraHMYeCKUX COCTUHEHHI.

BbicokomosieKyIsipHbIE COeTUHEHHUS.

OCHOBHBIC TIOHATHS XWMHH BBICOKOMOJICKYJISIPHBIX ~COCJIMHEHUH: MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPHU3ALNU, CPEIHAS MOJICKYyJsapHas macca. OCHOBHBIE METOJIbI
CUHTE3a BRICOKOMOJIEKYJISIPHBIX COSTUHEHUHN — OTMMEPU3aIHsl U MOJIMKOHICHC Al

[Tonumepuble matepuanbl. [lmacTmacchl (MOMUATHIICH, TMOJHUIPONUIIEH, MOJUBHHUIXIOPUI,
MOJIUCTUPOJI, TTOJIMMETHUIMETAKpUIIAT, IOJMKApOOHATHI, MOJIMATUICHTepedTaNIaT). YTHIU3aUus U
nepepaboTKa IIacTUKa.

DOnacToMepbl:  HaTypaldbHBIM  KaydyyK, CHHTETHUECKHE  Kaydyyku  (OyTaJHeHOBBIA,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BomnokHa: HaTypanpHble (XJIONOK, IIEPCTh, IIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€THYECKHE (KalpOH U JIaBCaH).

[TonmuMmepsl crenuanbHOrO HazHayeHHs (Te(IoH, KeBiap, JIIEKTPOMPOBOJSIINE MOJIUMEPHI,
OuopasnaraeMbie TOIUMEPBHI).

DKCIepUMEHTAIbHBIE METOJbl HM3YUYCHMsI BEIIECTB W WX TPEBPAIIEHUN: O3HAKOMJICHHE C
oOpa3llaMu  TMPUPOJHBIX W  HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4yKoB, pEIICHHE
HKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «Pacrno3HaBaHue MIACTMACC U BOJIOKOHY.

Pacuérnbie 3anaumn.

Haxoxnenue MonekymsipHO (GOpMyIbl OPraHHMYECKOTO COCIMHEHHS IO MAaCCOBBIM JOJISIM
AJIEMEHTOB, BXOJIIMX B €ro COCTaB, HAaXOXXJICHHE MOJEKYJSIPHOH (OPMYIBI OPTaHUYECKOTO
coequHEeHUsT 0 Macce (00bEMY) MPOAYKTOB CTOpaHHs, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY)
OPOAYKTOB PEAKIMH W/ MIU HMCXOJIHBIX BEIIECTB, YCTAHOBJICHHWE CTPYKTYpHOU opmybl
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €ro XHUMHYECKHX CBOWCTB WM CIIOCOOOB TIOJYYCHHS,
ompeieNieHue JOIU BBIX0/Ia IPOIYKTa PEAKIIUN OT TEOPETHIECKH BO3ZMOYKHOTO.

Me:xnpeaMeTHbIE CBSI3U.



Peanmzanusi MeXNpeaMETHBIX CBA3€H MPU HM3y4eHUU oOpraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS. YepPE3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK W MOHSATHH,
MPUHATHIX B OTACJIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHUE, HAYUYHBIH (DaKT, TUMOTE3a, TEOpUs, 3aKOH,
aHaJIN3, CUHTE3, KJIaccuukaius, Ha0oieHue, U3MEpPEeHne, SKCIEPUMEHT, MOJIeJIb, MOJICTUPOBAHHE.

®dusuka: mMarepus, aToOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, YHEPIETUUECKUN YPOBEHb,
BEIIECTBO, TEJNO, OOBEM, arperarHoe COCTOSIHHUE BEIIeCTBa, (PU3WYCCKUE BEIMYMHBI, CIUHUIIBI
U3MEPEHHUs], CKOPOCTh, SJHEPIUs, Macca.

buonorus: kierka, opraHusM, SKOcHUcCTema, Ouocdepa, MeTaboIU3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIA U TeTepOTPOPHBINA THIT TUTAHUS, OpOokeHUEe, POTOCHHTE3, AbIXaHHE, OCITKU, YTIIICBOIbI,
JKUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTEHI.

['eorpacdusi: mosie3Hble UCKOMAaEMbIe, TOTLIUBO.

TexHomorus: NMUIIEBbIE MPOJIYKThI, OCHOBBI PAlMOHAIBHOIO IUTAaHUSA, MOIOIIUE CPEICTBA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KSIACC OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocrtaB aToMHBIX saep. XUMHUYeCKHH 3aeMeHT. M3orombl. CTpoeHHME 3IIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIC YHCJA. DHEPreTUUYECKUE YPOBHH U IMOJYpOBHH. ATOMHBIE OpOWTAIIN.
Krnaccudukausi XuMu4eckux 3JeMeHToB (S-, p-, d-, f-ajnementsi). Pacnpenesnenue 31eKTpOHOB MO
aTOMHBIM OpOUTANAM. OJEKTPOHHblE KOH(MUI'YpallMM aTOMOB 3JIEMEHTOB IE€PBOr0O—4eTBEPTOrO
IEpUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHMM, 3JEKTPOHHBIE KOH(MUIYpallUd HOHOB.
DIIEKTPOOTPULIATETHHOCTb.

Ilepnonnueckuil 3akoH U [lepnoandeckas cucrema XxuMudeckux anemenTos [[.1. Menneneesa.
CBs3p eproANYECKOro 3akoHa U Ileproanueckoil cuCTEMbl XMMUYECKHUX JIEMEHTOB C COBPEMEHHOMU
TEOpUEH CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHHMS CBOICTB XMMHMUYECKHUX OJJIEMEHTOB U
00pa3yeMbIX UMH ITPOCTHIX U CII0KHBIX BELIECTB M0 IPyNIaM U eprojaM. 3HaueHHue NepUOIUIECKOr0
3akoHa /[.1. MeHnneneena.

XnuMuyeckasi CBA3b. BHIbl XMMHUYECKOW CBSI3U: KOBAJIEHTHAs, WOHHAs, MeETaJJIMYECcKas.
Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOW CBSI3U: OOMEHHBIM W JOHOPHO-aKLENTOPHBIA. DHeprus u
JUIMHA cBsi3U. [1oNsIpHOCTH, HANPaBIEHHOCTh M HACHIIIAEMOCTh KOBaJEHTHOH cBsi3U. KpaTHble cBs3M.
Bonoponnas cBa3b. MeXMOIIEKYIISIpPHBIE B3aUMOEHCTBHSI.

BaneHTHOCTh M BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 2JIEKTPOHHOW CTPYKTYPBI MOJIEKYJI C
UX F€OMETPUUECKUM CTPOCHHEM (Ha IpUMepe COEAMHEHHH 3JIEMEHTOB BTOPOTO MEpHOIa).

[IpencraBieHne O  KOMIUIEKCHBIX — coenunHeHusix. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaTenb, JIMTaHAbl. 3HAY€HHWE KOMIUIEKCHbIX  coeauHeHuil. [lonstue o
KOOpAMHAIIMOHHOW XMMUH.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. THIIBI KpUCTAIIMYECKUX PEIIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o aucnepcHbIXx cucreMax. McTuHHBIE pacTBOphl. IlpencraBieHue O KOJTOMIHBIX
pactBopax. CriocoObl BBIpaXEHUs KOHLEHTpAIMM pacTBOPOB: MAccoBasi JIOJS BEIIECTBA B pacTBOpE,
MoJIsIpHas ~ KOHIEHTpauus. HachllleHHBIE W HEHACBILIEHHBIE  PAacTBOPBI, PAacTBOPHUMOCTb.
Kpucramnoruapatsi.

Knaccudpukanus u HOMEHKIaTypa HEOpPraHMYECKHUX BELIECTB. TpuBHAlbHBIE Ha3BaHUS
OTJIENIbHBIX NPEACTABUTEIEH HEOPraHMUECKHUX BEIIECTB.



Knaccudukanuss XMMHUYECKUX pEaklUid B HEOPTaHMYECKOW M OPraHWYeCKOW XWMHUU. 3aKOH
COXpAHEHHUsSI MacChl BEIIECTB; 3aKOH COXPAHEHHS W TMPEBPAILEHUS DSHEPTUU MPU XUMUYECKUX
peakuusax. Termmosbie 3h(HeKTh XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CkopocTh XMMHUYECKOW peakuuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (akTopoB. ['oMOreHHnle u
rerTeporeHHele peakuuu. Katanus u karaam3aTtopsl.

OOpatumbie U HeoOpaTUMBbIC peakiMu. XUMHYECKoe paBHOBecHMe. KOHCTaHTa XUMHUYECKOTO
paBHOBecus. DaKTOPBI, BIUSIONIME HA TTOJIOKEHUE XUMUYECKOTO pABHOBECHS: TEMIIepaTypa, AaBIeHUE
Y KOHLIEHTpALMHU BELECTB, y4acTBYOMHUX B peakuuu. [Ipunuun Jle Hlarense.

OnekrponuTtnueckas auccouuanus. CuiabHble U cinadble AMeKTponuThl. CTENeHb TUCCOLUAIUH.
Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEHTpaibHas, IenovHas. Bomoponmusiii mokasatens (PH)
pactBopa. ['maponus cosneii. Peakiiuu nonHoro ooOMeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. (CreneHb  OkuciIeHUA. OKUCIUTENNb WU
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHUST UM BOCCTAHOBJICHUA. BakHellnue OKUCIUTEId |
BOCCTaHOBUTENINM. MeTO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOJIN3 paCTBOPOB M PACIIJIAaBOB BEIIECTB.

DKCIepUMEHTAIbHBIE METObI U3YUYEHUS BEIIECTB U MX MPEBPAIICHUI: pa3JIoKEHUE TEPOKCHIA
BOZIOPO/Ia B MPUCYTCTBUM KAaTaIM3aTOpa, MOAEIHN KPUCTAUIMUECKUX PELIETOK, MPOBEACHUE PEeaKIuil
MOHHOTO OOMEHa, ONpEeJeNIeHuEe Cpelbl PACTBOPOB C MOMOINBIO WHIUKATOPOB, M3YUYCHHE BIUSHUS
pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOU PEAKITHH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi Xumus.

ITonoxxenue HemeTauioB B Ilepuoauueckoin cucreme xumuyeckux 3seMmeHToB .M. Menneneesa
U 0COOCHHOCTH CTPOEHHUS WX aToMOB. Du3nyueckue CBOICTBA HEMETAUIOB. AJLIOTPONHS HEMETAIIIOB
(Ha mpuMepe KuciIopoa, cepsl, hocdopa u yriaepoaa).

Bomopoa. Ilomydenue, ¢usmuecknme W XHWMHUYECKHE CBOMCTBA: PEAKIMH C METAUIAMHA U
HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. | uipuabl. TOMIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxxnenwe B mnpupoe, crnocoObl mHomydeHus, (U3MUecKHue H XUMHUYECKUe
cBoiicTBa. [anoreHoBojopoabl. BakHeWlmmne KUCIOPOACOAEPKAIINE COCOUHEHUS TaJIOr€HOB.
JlaGopaTopHble U TPOMBIIIIEHHBIE CITOCOOBI MOJY4YeHUsl rajoreHoB. [IprMeHeHHe TalloTeHOB U UX
COCIMHEHU.

Kucnopon, o30n. JlaGoparopHble ¥ TPOMBILIUICHHBIE CIOCOOBI TOMYYEHHUS KHUCIOPOAA.
®dusnyeckue 1 XUMUUECKHE CBOMCTBA M MPUMEHEHHE KUCTopoaa 1 030Ha. OKCHIBI U TIEPOKCHUJIBI.

Cepa. Haxoxxnenue B mpupoje, COCOOBI MOMydeHUs, PU3NUECKHE U XMMHUYECKHE CBOWCTBA.
CepoBogopon, cyabbuasl. Oxcun cepsi(1V), oxcun cepri(VI1). CepHuctas u cepHas KUCIOTBI U HX
conu. OCOOEHHOCTH CBOWMCTB CEPHOM KUCIOTHL. [IprMeHeHue cepbl 1 e€ COeTUHEHMIA.

A3zot. Haxoxnaenue B mpupojie, cocoObl MoMydeHus, GU3NUecKue U XUMHUYECKHE CBOWCTBA.
AMMuak, HUTpuAbl. OKcuIbl a30Ta. A30TUCTast M @30THAsI KUCIOTHI ¥ UX cosid. OCOOEHHOCTH CBOMCTB
a30THOMU KucnoThl. [I[puMeHeHne a30Ta 1 ero coeIMHEeHU. A30THbIE yI0OpEHUsI.

®ochop. Haxoxnenue B mpupojie, CocoObl MOTy4eHUs, PU3NIECKUE U XUMUYECKHE CBOICTBA.
®dochunst u pochun. Oxcuasr pocdopa, hochopnas kuciora u e€ conu. [Ipumenenne pocdopa u ero
coenuHeHuil. ®ocopHbie y1oOpeHus.

Yrnepon, HaxoXkJIeHUE B MpHUpoje. AJUIOTponHble Moaudukau. Ousnueckue U XUMUYECKUE
CBOMCTBa IMPOCTHIX BEIECTB, 00pa3oBaHHBIX yriepoaoM. Oxcun yriepoxaa(ll), oxcun yrmepona(lV),
yrojibHasg KUCJIOTa W €€ CcoJld. AKTHBUPOBAaHHBIM yroib, ajacopOuus. @ysiepeHsl, rpades,
yIJepo/IHble HaHOTPYOkH. IIprMeHeHHe MPOCTHIX BEIIECTB, OOPAa30BAaHHBIX YIJIEPOJOM, H €ro
COCIMHEHU.



Kpemunii. Haxoxaenwe B mpupone, CHocoObl TMOJydeHUs, (PU3nUecKne U XUMHUUYECKUE
cBoiictBa. Oxcun kpemuHus(lV), kpeMHueBas KHUCIOTa, CUIMKAThl. [IpuMeHEHHME KpEeMHUS U €ro
coenuHeHuil. CTEKI0, ero MoJly4eHue, BUAbI CTEKIIA.

[Tonoxxenne meramwioB B Ilepuoanueckoil cucremMe XHMMHUYECKUX 3J1eMEHTOB. OcoOeHHOCTH
CTPOEHHS DJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmue (u3nuecKkue CBOICTBA METaJUIOB.
[TpumeHenne MeTamwioB B ObITY U TexHHKe. CIIJIaBbl METAJLJIOB.

DIEKTPOXUMHUECKUI DA HampspKeHUH MeTtayuioB. OOmpe crnocoObl MOMyYeHHS METaJJIOB:
TUAPOMETAJUIYPrHsl, MUPOMETAIUTYPIus, dJeKTpoMeTaiyprus. I[loHsTHe O KOppO3MH METALIOB.
CniocoOblI 3aIIUTI OT KOPPO3HH.

OO6mass xapaxkrtepuctuka MeTamnoB |A-rpynnel Ilepuonnyeckoil cuCTEMBl XHMHUYECKUX
aneMeHTOB. Harpuii m kanmii: monmydyeHue, (U3NYECKHE M XMMHUYECKHE CBOWCTBA, INPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCTUHEHUI.

O6mas xapakrtepuctuka wmetauioB |A-rpynmnsl  Ilepuonnyeckoil CUCTEMBl XUMHUYECKHX
3JIEMEHTOB. MarHuii W KaJbLUui: MmoilydyeHHe, (PU3MYECKue U XUMHUYECKUE CBOICTBA, NMPUMEHEHUE
IIPOCTBIX BEIIECTB U UX coenHeHul. JKECTKOCTh BOJbI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMuHUR: Tonmy4yeHHe, (U3MYECKHMEe W XMMHUYECKHME CBOWCTBA, MNPHUMEHEHHE IPOCTOrO
BelleCTBA M €ro coeauHeHud. AmdoTepHbIe CBOMCTBA OKCHIAa M TUAPOKCUIA ATFOMUHUSA,
TUIPOKCOKOMILJIEKCHI aJIFOMUHUS.

OO0mast xapakTepucTuka MeTaiioB mooouyHbx noarpymn (b-rpymm) [lepuoanueckoit cucTemsl
XUMHYECKHUX JJIEMEHTOB.

Ou3nyecKkue W XUMHYECKHE CBOWMCTBA XpoMa U ero coenuHeHUil. OKCUABl U TUIPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u AMXpOMaThl, HX OKHCIUTEIIbHbIE CBOICTBA.
[TosryueHue u npuMeHEeHUe XpoMa.

Ouznyeckue U XMMHUYECKHE CBOICTBA MapraHiia U ero coeAMHeHul. Baxkueiume coennHenus
mapranna(ll), wmapranna(lV), wmapranma(VIl) wu wmapranna(VIl). Ilepmanranar kamus, ero
OKHCIIUTEIbHBIE CBOKCTBA.

duznyeckue U XMMUUYECKHE CBOMCTBA )KeJie3a U ero coeAMHeHUH. OKCHUIbI, TUAPOKCUBI U COITU
xeneza(ll) u xxeneza(lll). [lonydenune u mpuMeHeHUE Kee3a U ero CIIJIaBOB.

duznyeckue 1 XMMUUYECKNE CBOMCTBA MeM U €€ coeanHeHUi. [lonydyeHne n npumMeHenre Meau
U €€ COeIMHECHMUI.

[{uuk: momy4yeHue, Gu3MyecKue M XUMUYECKHUE CBOMCTBA. AMQOTEpHBIE CBONCTBAa OKCHAA U
TUAPOKCUA IMHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [[puMeHeHne IMHKA U €r0 COEUHEHU.

OKclepUMEHTaIbHbIE METOJ/Ibl M3YYEHHUS BELIECTB M UX MpEeBpallleHHi: u3yuyeHue oOpasloB
HEMETAJIOB, TOpeHue cepel, ¢ocdopa, kemeza, MarHus B KHUCIOpPOJE, H3YUYEHHE KOJUIEKIIUU
«Meramibl M CIJIaBbI», B3aMMOJEHCTBHE IIENOYHBIX M IIEIOYHO3EMEIbHBIX METAIIOB C BOAOU
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpPHAJIOB), B3aUMOJECHCTBHE IIMHKA M JKelie3a C PacTBOpaMH
KHCIIOT W ILIEJO0YEH, KAaYECTBEHHbIE PEaKIMM Ha HEOPraHWYEeCKHE aHUOHBI, KaTHOH BOAOpOAA U
KAaTHOHBl METAJUIOB, B3aUMOJEMCTBHE THIPOKCHIOB AJIOMUHHUS W IIMHKA C PAcTBOpPaMHM KHCIOT U
HieyoueH, perieHne SKCIepUMEeHTaIbHbIX 331a4y no Temam «l'ajoreHsl», «Cepa U e€ coeaMHEHUs,
«A30T M Qochop U HX COCOUHEHHUS», «MeTasibl TIaBHBIX MOATPYNI», «MeTamisl MOOOYHBIX
HOATPYIID.

XuMHUS U )KU3Hb.

Ponp xumuu B oOecre4eHHH YCTOMYMBOIO pa3BUTHs uenoBedecTBa. [loHATHE O HaydyHBIX
METOJaX IMO3HAHHUA U METOJOJIOTMM HAay4YHOTO uccienoBaHMs. HaydHble NpUHLMIBI OpraHU3aLun
XMMHUYECKOTO MPOU3BOJACTBA. [IpOMBINIIEHHBIE CIIOCOOBI MOJMYYEHUs BaXKHEHIIMX BEIIECTB (Ha
npuMepe MPOM3BOJCTBA aMMHaKa, CEpHOM KHUCIOThL, MeTaHoia). [IpomblieHHbIEe CHOCOOBI



NOJIy4EeHHUsl METAJUIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpesibl M €ro MOCIeICTBUS.
Posb xuMum B obecrieueHNH SHEPreTUIECKO 6€301MacHOCTH.

Xumuss U 310poBbe uenoBeka. JlexkapcTBeHHble cpencTBa. [IpaBuna uMcnonab3oBaHUA
JIEKapCTBEHHBIX IpenapaToB. Pojab XUMHUM B Pa3BUTUN METULIMHBI.

XuUMHS TUIIA: OCHOBHBIE KOMIIOHEHTHI, IHIIEBble 100aBKHU. Poib xumum B obecrieuyeHUH
MUILEBOH OE30MaCHOCTH.

Kocmernueckue u mapgromepHsie cpenctBa. beitoBas xumms. [IpaBuna GezomacHOro
UCIIOJIb30BaHUs MpenapaToB OBITOBOW XMMUU B IOBCEIHEBHOMN >KU3HU.

XUMHS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepUalbl (LIEMEHT, OETOH).

XuMHs B CEIbCKOM X03s1iicTBe. OpraHnndeckrue 1 MUHEpaibHbIe y10OpeHusI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpPAacKd, CTEKJO, KepaMuka. Marepuanbl i
anekTpoHuku. Hanorexnosoruu.

Pacuérnble 3a1aun.

Pacuérsl: Macchl BemecTBa mim 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UITH
00BEMY OJHOrO0 M3 Yy4YacTBYIOIIMX B pEaKLUMU BELIECTB, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTOB PEaKIMH, €CIIM OJHO U3 BEIIECTB UMEET IIPUMECH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA)
IPOAYKTa PEaKIMU, €CIM OJJTHO U3 BEILECTB JaHO B BUJE PACTBOpA C OINpENe]IEHHON MaccoBOM oeit
pacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHOM KOHIIEHTPAIIMH BEUIECTBA B PAacTBOpE, JOJIH
BBIX0/Ia MPOYKTA PEAKIIUU OT TEOPETHUECKH BO3SMOXKHOTO.

MexnpeamMeTHbIe CBA3H.

Peanuzanus MeXnpeaMeTHBIX CBs3e MpH M3ydyeHUM oOulled W HeopraHudeckod Xxumuu B 11
KJIacce OCYILIECTBIIICTCS Yepe3 MCIIOJIb30BAaHHE KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX TOHSATHHA, TaK U
MOHSATHH, TPUHATHIX B OTJCIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO011e ecTeCTBEHHO-HAY4YHbIE TOHATHS: SBICHUE, HAay4yHbIH (hakT, TUIOTE3a, TEOpHUs, 3aKOH,
aHaju3, CUHTE3, Kiaccu(uKauus, NepuoJUUHOCT, HAOII0IeHUE, U3MEPEHNE, IKCIIEPUMEHT, MOJIEIb,
MOJICTTUPOBaHHE.

dwusuka: MaTepusi, MUKPOMHP, MAaKPOMHUD, aTOM, JJIEKTPOH, NMPOTOH, HEHTPOH, MOH, M30TOIIbI,
pPaMOaKTUBHOCTb, MOJIEKYJIa, HSHEPreTHYeCKUi YpOBEHb, BEIIECTBO, TeJO0, 00BEM, arperaTHoe
COCTOSIHUE BEIIEeCTBA, WJCaNbHBIA ra3, (QU3MUECKHUe BEIMYUHBI, €IUHMIBI HM3MEPEHUs, CKOPOCTb,
SHEPTHsl, Macca.

buonorus: kneTka, opranusm, 3KkocucremMa, onocgepa, Meradoanu3M, MaKpo- U MUKPOIJIEMEHTHI,
OenKu, JKUpPbI, YIIeBOJbl, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTBI, TOPMOHBI, KPYrOBOPOT BEILECTB U
MIOTOK 3HEPTHH B IKOCUCTEMAX.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE NCKOTTAEMbIE, TOTUIUBO, PECYPCHI.
TexHonorws::  XMMHUYECKass  MPOMBIIUICHHOCTb,  METALUIyprusi, CTPOWTENBHBIE  MaTepUabl,

CeNIbCKOXO035HCTBEHHOE POM3BO/ICTBO, NUIIeBas IPOMBIIIJICHHOCTb, bapmarieBTHUECKas
HIPOMBIIIJIEHHOCTh, MPOM3BOJICTBO KOCMETHYECKHX IpenapaToB, IPOU3BOJACTBO KOHCTPYKLMOHHBIX
MaTepHajoB, JIEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



INDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA I[IPOTPAMMbBI I10 XHWMMHMMU HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM C CHCTEMHO-ICSATEIILHOCTHBIM TOAXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOEHUS TpenMeTa «XHMHs» Ha YpPOBHE CpEIHEro o0mero oopa3oBaHUsS BBLICICHBI
CJIEIyIOIINE COCTABJISIOUINE: OCO3HAHUE OO0YYaIOUIMMUCS POCCUHCKON Ipa)KAaHCKOW HIEHTUYHOCTH;
FOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEJIbBHOCTH W CaMOOIIPEAEICHHUIO; HaJM4ue MOTHBAIUH K
00y4€eHHI0; TOTOBHOCTh U CHOCOOHOCTH OOY4YaIOIIMXCSl PYKOBOJICTBOBATHCS MPHUHATHIMU B OOIIECTBE
npaBWJIaMd W HOPMAMH TIOBEJCHUS; HaJIWMYWe [PABOCO3HAHUS, HKOJOTHUYECKON KYIBTYPHI;
CIIOCOOHOCTH CTaBUTh LM U CTPOUTH KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTPaKaroT cPOPMUPOBAHHOCTD OIBITA
MO3HABATEIILHON M MPaKTUYECKOW JesITeNbHOCTH OOydarloluxcsi B Ipoliecce peaau3aluu
00pa30BaTeNbHON IeATEIHHOCTH, B TOM YUCIIC B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS

OCO3HAaHHSA OOYYAIOIIUMUCS CBOUX KOHCTUTYLHOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHUS K
3aKOHY U MPaBOMOPSIIKY;

NPEJCTABICHUS O COIMAIBHBIX HOPMax H TMPaBWIAX MEXKINIHOCTHBIX OTHOIICHUW B
KOJUICKTHBE;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K UCTOPHUUECKOMY U HAyYHOMY HACJIEUI0 OT€YECTBEHHOW XHUMHUH;

WHTEpeca W IMO3HABATEIbHBIX MOTHBOB B MOJIYUCHUHU U MOCIICIYIONMIEM aHAIM3e WH(OPMALIUU O
MIEPEIOBBIX JIOCTIKCHUSX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIIEHUBATh CHUTYaIlMH, CBSI3aHHBIE C XWMUYCCKUMU SIBICHUSIMH, W TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh HA MOPaThHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
4) popmMupoBaHus KyJbTYPBI 310POBbSI:

MOHMMAaHUA [EHHOCTeH 370poBoro u Oe3omacHoro oOpa3za JKH3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DM3HUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOJTr0IeHHsI TIpaBUJT 0€3011aCHOTO OOpAIeHHs ¢ BEIIECTBAMU B OBITY, TTOBCETHEBHOM KU3HH, B
TPYIOBOH AESITETbHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBWJ UHAMBHAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro MOBEACHUS B
CUTYAITUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TIOCIEACTBUA W HENPUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOICHHS aTKOTOJISA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKAaTHBHOW  KOMIICTGHTHOCTH B  y4eOHO-HCCIICIOBATEIILCKOH  JIEATEIHHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUAAX JACSITCIHLHOCTH;

YCTAaHOBKM HAa aKTMBHOE YYacTHe€ B PEIICHUH TMPAKTUYECKUX 3a7ad  COLUaIbHOU
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPaKTHICCKOMY MU3YYCHHIO MPOPECCHI Pa3IMIHOTO POJia, B TOM YHCJIC Ha OCHOBE
MPUMEHEHHUS TTPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaXXEHUS K TPYY, JTIOASIM TPyJla U pe3ybTataM TPYAOBOM IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYaTbHOW TPACKTOPHH 0OOpa3oBaHUs, Oymymiei
npoecCHu W peau3aliid COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPeOHOCTEH 00111ecTBa;



6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTHYECKH 11e71eCO00Pa3HOro OTHOLICHUS K MPHUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS KU3HH
Ha 3eMiie;

IOHUMaHMs IJI00AJBHOIO XapakTepa HKOJOTMYECKUX MpoOsieM, BIMSHHUA SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJTHON U COLIMAIIBHOM CPEIbL;

OCO3HAHMSI HEOOXOJMMOCTH HCIIONB30BaHMUSA JIOCTH)KEHUH XHWMHUHU JJISi PEUICHHS BOIPOCOB
palMOHAaIBHOIO IPUPOJOIOIB30BaAHNUS;

AKTUBHOT'O HENPUATUS ACHCTBUN, IPUHOCAIINX BPEJ OKPYKAIOLIEH MPUPONHON CpeAe, YMEHHUS
IPOTHO3UPOBATh HEOJArONpPUATHBIE SKOJIOIMYECKHE IOCIEICTBUS NPEANPUHUMAEMbIX IEHCTBUH U
IIpeoTBpaliaTh UX;

HaJIMYUs Pa3BUTOTO 3KOJOTMYECKOTO  MBILIUIEHUS, HKOJIOIMYECKOM KYyJIbTYpbl, OIBITA
JEATEIIBHOCTH 3KOJOTMYECKON HAIIPaBJICHHOCTH, YMEHMS PYKOBOACTBOBATHCA MU B II03HABATEIIBLHOM,
KOMMYHHKaTUBHOH M COLMAQJIBHOW IpaKTHKE, CIIOCOOHOCTM M YMEHHS AKTHBHO IPOTHBOCTOSTH
ueosioruu xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOILIECTBEHHOM
IIPAKTUKU;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XHMHUHU JUIsl COBPEMEHHOW LMBMIM3aLUU: B €€
FYMaHUCTUYECKOW HAIPaBIIEHHOCTH M BaXXHOM pOJM B CO3JaHMM HOBOM 0a3bl MaTepuaibHOU
KYJBTYpbl, B PELICHUM TIJO0AJIBHBIX NMPOOJIEM YCTOHYMBOIO Pa3BUTHs YEJOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoi, MUIIEBOM M 3KOJOrMYecKold 0e30MacHOCTH, B Pa3BUTUM MEAMLIUMHBI, 00eCIIeYeHUuU
YCIIOBHH YCIIEIIHOTO TPYAA U SKOJIOTMYECKH KOM(POPTHOH JKU3HU KaXKOT0 WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOH  IpaMOTHOCTH:  IIOHMMaHHUs  CYIIHOCTH  METOJIOB  IIO3HaHMS,
UCMOJIb3yeMbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIb30BaTh IOJIydaeMble 3HAHUS IS
aHanmu3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEr0 MUPA U MPOUCXOAALIMX B HEM U3MEHEHUH, yMEHHUs
JiesaTh 000CHOBAHHbBIE 3aKJIIOYEHHUS HA OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCS JaHHBIX C LIEJIbIO
MOJIyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUS JJIS pelleHus NpolsieM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K NO3HAHUIO, UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTHU U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U caMO00pa30BaHUIO, K aKTUBHOMY
MOJY4EHUIO HOBBIX 3HAHUH M0 XMMHUHU B COOTBETCTBHH C KU3HEHHBIMH NTOTPEOHOCTSAMU;

METANPEAMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3yabTaTbl OCBOCHHS MPOrpaMMBbl 110 XMMHUHM Ha YPOBHE CPEAHETO OOLIEro
00pa3zoBaHus BKIIFOYAIOT:

3HauUMMBbIe N1 (OPMHUPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIUXCS  MEKIAUCIHUILTHHAPHBIE
(MeXmpenMeTHbIe) OOIeHaYYHbIE TOHSTHS, OTPaXKarollhe IEeTOCTHOCTh HAYYHOW KapTHHBI MUpa H
CHeHI/I(i)I/IKy MCTOJOB ITO3HAHUS, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HayKax

yYHHUBEpcaibHble y4eOHble NEHCTBUS (ITO3HABATENIbHbIE, KOMMYHHUKATHBHbBIC, PETYISTUBHbBIE),
obecnieunBaromue GopMUpPOBaHHE (PYHKIIMOHATHHOW TPAMOTHOCTH M COLMATBHOW KOMIIETCHIIUU

o0ydaromuxcs;

CIIOCOOHOCTH 00yJarouxcst HCIIOIL30BaTh OCBOEHHEIE MEXIUCITUTIITHHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS U YHHBEpCAIbHbIE YUEOHbIE NEHCTBUS B MO3HABATEIHLHOM M COLMATbHON
MPAKTHKE.

MeTaHpe,Z[MeTHBIC PE3YIbTAThI OTpaXaroT OBJIAJICHUC YHUBCPCAJIbHBIMU qu6HLIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA I{Gf/iCTBI/ISIMI/I.



Ilo3naBaTe/IbHbIE YHMBepPCAIbHbIEe yueOHbIe AeiicTBUSA

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSTENIbHO  (OPMYJIMPOBAaTh M aKTyallU3UpOBaTh IpoOJieMy, paccMaTpuBarh €€
BCECTOPOHHE;

OTIPENIeNATh LIEH JIeATeNbHOCTH, 33/1aBasi MapaMeTPbl M KPUTEPUU UX JOCTHKEHHS, COOTHOCUTD
pe3ybTaThl AESITEIbHOCTH C IIOCTABICHHBIMU LIEISAMU;

UCMOJb30BaTh [P OCBOGHHMU 3HAHUH MNPUEMBI JIOTMYECKOI'O MBIIUICHUS:  BBIACIATD
XapaKTepHble IPU3HAKY IOHATHH U yCTaHABIUBATh UX B3aMMOCBS3b, UCII0Jb30BaTh COOTBETCTBYIOILNE
HOHATHS Ul OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKALUHU BEIIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTBH JIOTMYECKHE DPACCYXKAEHUS (MHIYKTUBHBIC, JI€AYKTUBHBIC, [10 AHAJOIMM), BBIABIATH
3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHUSAX, (POPMYIUPOBATH BHIBOJABI H
3aKJIF0YEHHUS;

IPUMEHSATH B IIPOLECCe MTO3HAHUS HCIIOJIb3YEMble B XUMUU CUMBOJIMUYECKUE (3HAKOBBIE) MOJIENH,
peoOpa30BbIBaTh MOJIEJIbHBIE MPEJCTABICHNUS — XUMMUYECKUM 3HAaK (CUMBOJ) 3JIEMEHTA, XUMHUECKast
dopmyna, ypaBHEHHE XHUMHYECKOW pEaKIMW — TPU pPEHICHHHM Yy4eOHBIX IO3HABATENBHBIX U
NPaKTUYECKUX 3a/a4, MPHUMEHATh HA3BAaHHBIE MOJIENBHBIC MPEJICTABICHUS JUIS  BBISBICHUS
XapaKTEPHBIX MPU3HAKOB N3YYaEMbIX BELIECTB U XUMHUECKUX PEAKLIUN.

2) 0a3oBbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHIA;

dopMynupoBaTh LEIM W 3a7aud  MCCIEAOBAaHUSA, MCIOJb30BaTh IIOCTaBJIEHHbIE U
CaMOCTOSITENILHO C(OPMYIMPOBAHHBIE BOMPOCHI B Kau€CTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI JJIS
(bopMHpOBaHUS TUIIOTE3bI 110 TPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHMIA;

BJIAJCTh HABBIKAMH CaMOCTOSTENBHOTO IUIAHUPOBAHHMSI M TPOBEACHUS  YUYCHHUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHUs HaON0aTh 3a XOJOM IIpolecca, CaMOCTOSTENbHO
IPOTHO3UPOBAaTh €ro pe3ynabTar, (opMynupoBaTh OOOOIIEHUS U  BBIBOJBl OTHOCHTEIBHO
JIOCTOBEPHOCTH DPE3YJIbTATOB MCCJEIOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJETaHHON
pabore;

nproOpeTaTh OMBIT YUSHUYECKOW HCCIIeIOBATENBCKON M MPOEKTHOM JeATebHOCTH, TPOSBISTH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IMOMCKY METOJIOB pEIleHHs MPakTHUYECKUX 3ajad,
IPUMEHEHHIO PA3JINYHBIX METO/I0B MO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCSI B PA3UYHBIX HCTOYHMKAX HH(OpMAIMKM aHAIM3UPOBATh WH(POPMAIIHIO
pasNMYHBIX BUIOB M (OPM MpPEACTaBICHMSA, KPUTUYECKH OLIEHUBATh €€ JIOCTOBEPHOCTh U
HEMPOTHBOPEUUBOCTb;

nproOpeTaTh ONBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH |
Pa3INYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (opMy mpeAcTaBieHus HHGOpMAIMH (CXEMBI,
rpaduKy, 1uarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIOJIF30BaTh HAYYHBIN S3BIK B KA4ECTBE CPEJICTBA MPH pabOTe ¢ XMMHUYECKON MH(pOpMAInei:
NPUMEHSTh MEXIpeaMeTHble ((pU3nyYecKue M MaTeMaTU4YeCKHe) 3HaKh U CHMBOJIBL, (HOpMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.



KoMMyHHKaTHBHBIC YHHBeEpPCcaJIbHbIe YUeOHbIe JeHCTBHUSA:

3aJaBaTh BOMPOCHI 10 CYIIECTBY 00CYKIa€MOM TeMBbI B XOJI€ Uaora U/UiH JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEITIOKEHHS] OTHOCUTEIBHO BBITIOJHEHUS PEATIOKEHHOM
3a/1a4M; BBICTYIIATh C IPE3EHTALMEN PE3YJIbTATOB I103HABATEIIbHON EATEIbHOCTH

PeryasitTuBHble yHHBepPcaJbHbIE YUeOHbIE 1eiiCTBHS:

CaMOCTOSITENIbHO IUTAHUPOBaTh M OCYIIECTBIISATH CBOKO IO3HABATEIBHYIO JESATEIBHOCTD,
ompeznenss e€ LeIM W 3aJadd, KOHTPOJIUPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii  anrOpUTM JEHCTBUN TpU BBINIOJHEHUH YYeOHBIX W UCCICIOBATEIIbCKUX 3ajad,
BBIOMpaTh Hambosee 3(PGEeKTUBHBIN CHOCOO0 MX peIIeHUsS ¢ y4€TOM IOJIYYCHHUS HOBBIX 3HAHUH O
BEIIECTBAX M XWUMHYECKUX PEAKIHAX; OCYIICCTBISATh CAMOKOHTPOJb JEATSILHOCTH Ha OCHOBE
camMoOaHalin3a ¥ CAMOOIICHKH.

HPEAMETHBIE PE3YJIbTATHI

[IpenmMeTHbIEC pe3yNbTaThl OCBOSHUS MIPOrPaMMBI IO XUMUH Ha YriIyOJIEHHOM YPOBHE Ha YpPOBHE
cpeanero oOmiero oOpa30BaHWs BKIIOYAIOT crenuduyeckue st y4yeOHOro mnpenmera «XUMHUsD»
HayYHbIC 3HAHHS, YMEHHS M CIIOCOOBI JEMCTBUI MO OCBOCHHIO, MHTEPIPETAIMH U TMPEOOPa30BAHHIO
3HaHWH, BUJBI JESITEIBHOCTU IO IMOJIYYEHUIO HOBOI'O 3HAHMS M NMPUMEHEHUIO 3HAHUN B PA3IMYHBIX
yu4eOHBIX CHUTyallUsiX, a TaKkKe B pPEabHBIX JXU3HEHHBIX CHUTYyallUsAX, CBSI3aHHBIX C XuMued. B
IIporpaMMe Mo XMMHH NPEJAMETHBIE PE3YJIbTAThl IPEACTABICHBI IO [0JIaM U3y4EHUS.

10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUI: O MECT€ W 3HAYCHUU OPTaHMYECKOM XUMHUHU B CHCTEME
CCTCCTBCHHBIX HAYK U cé pojin B obecrieueHnun YCTOI?I‘II/IBOI‘O Pa3sBUTHUA YCJIOBCUYCCTBA B PCIICHHUU
npoOjeM 3KOJOrMYECKOW, HHEpreTM4ecKod M NHIEeBOW Oe30MacHOCTH, B Pa3sBUTHM MEIUILIMHBL,
CO3/IaHMM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHMKOB SHEPrHMM, B OOECIEUEHUH pPalMOHAIBHOIO
IPUPOIONOIL30BaHUs, B (POPMUPOBAHUU MHPOBO33PEHHUSI U OOLIEH KyJIbTyphl YeNOBEKa, a TaKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpese;

BJIAJICHUE CUCTEMOM XMMHYECKHUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJIAratoIve MOHATHS —,
YIJIepOJHBIN CKeseT, (YHKLUMOHAJbHAs TPYIMIa, pagukan, CTPYKTypHbE (opMyssl (pa3BEpHYTHIE,
COKpAIllEHHBIE, CKEJIETHBIE), M30MepUs CTPYKTYpHas M TPOCTPAHCTBEHHAs (reoMeTpuyuecKas,
ONTHUYECKasl), W30MEphl, TOMOJOTUYECKUH psAl, TOMOJOTH, YIJIEBOAOPOAbI, KHUCIOPOA- U
a30TCOJEpIKAIllMEe OpraHWYEeCKHEe COEAMHEHHS, MOHOMEp, IOJHMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS; TEOpPHUHM, 3aKOHbI (nmepuojnudeckuit 3akoH J[. M. Menneneesa,
TEOpHUsl CTPOECHMsI OpraHMYecKHUX BemecTB A. M. BbyrimepoBa, 3akOH COXpaHEHHsS] MaccChl BEIIECTB,
3aKOH COXpaHEHMUs W TMpEeBpallleHuss HHEPruM MpPH XUMHUYECKHX pEeaKlMAX), 3aKOHOMEPHOCTH,
CUMBOJMYECKHH  SI3BIK XUMHH, MHUPOBO33PCHYCCKUC 3HAHUA, JICKAINUEC B OCHOBC IMOHMMAaHHUA
IPUYMHHOCTH M CUCTEMHOCTH XHMHYECKUX SIBJICHMH; MPEACTABICHUS O MEXaHU3MaxX XUMHYECKHX
peakiuii, TEpMOJAMHAMUYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTSX MX IPOTEKAaHHs, O B3aMMHOM
BJIMSTHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIax (MHIYKTUBHBIA U ME30MEPHBIN 3P PEKThI, OpUEHTAHTHI
I u Il pona); daxTormormyeckue cBEAEHUS O CBOWMCTBAaX, COCTaBe, MOJyYeHUHM M O€30ImacHOM
UCTOJIb30BAaHUN BAXKHEHIIMX OPTraHUYECKUX BEIIECTB B OBITY M TNPAKTUYECKOH JeATENbHOCTH
4eJoBeKa, OOIMX HAay4yHBIX MPHHLIUIAX XWMHYECKOTo IPOW3BOACTBA (HAa IpUMeEpe MpPOHM3BOJICTBA
MeTaHoJIa, epepadboTKu HEPTH);

c(OpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIE MPU3HAKU MOHSATHM, yCTaHABIUBATh HUX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLINE MOHATHUS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U CBOWCTB



OpraHMYECKUX  COEAMHEHHUH, UCIOJIb30BaTh  XUMHUYECKYIO CHUMBOJIMKY Ul COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX M CKEJETHBIX) (OPMYII OPTraHUIECKUX
BEUICCTB; COCTABJIATH YPABHEHUS XMMHMUYECKHUX PEAaKLUN M PACKPBIBATH UX CYIIHOCTBH: OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMH IOCPEICTBOM COCTaBJICHUs 3JIEKTPOHHOIO OajlaHCa 3THUX pPEaKLHui,
peakuuii MOHHOTO OOMeHa IyTEM COCTABICHHS MX IOJIHBIX M COKPAIIEHHBIX HMOHHBIX YpaBHEHUH;
M3rOTaBJIMBAaTh MOJEIN MOJIEKYJ] OpPraHMYECKHUX BEUIECTB AJI WIUIIOCTPALlMM HUX XMMHMUYECKOTO M
IIPOCTPAHCTBEHHOI'O CTPOCHHUS; ONPENECIATh BUJ XUMHUYECKOW CBA3U B OPraHMYECKUX COCIUHEHMSX
(KoBaJIeHTHasi M MOHHAs CBA3b, G- U T-CBA3b, BOJOPOJHAS CBS3b); NPUMEHATH IOJOKEHUS TEOPUH
CTpOeHusl opranuyeckux Beuiects A. M. BytiepoBa juist 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB
OT X COCTaBa U CTPOCHHMS; XapaKTEPH30BATh COCTaB, CTPOCHUE, (PU3HMUECKUE U XUMUYECKUE CBOWCTBA
TUIIUYHBIX NPEACTABUTEIEN pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJKAaHOB, LIMKJIOAIKAHOB,
AJIKCHOB, AJIKaQJIMCHOB, AJKMHOB, APOMATUYECKUX YIJIIEBOIOPOAOB, CIIMPTOB, AlbJETHI0OB, KETOHOB,
KapOOHOBBIX KHCIJIOT, HPOCTBIX U CJIOXHBIX 3(HUPOB, KHUPOB, HUTPOCOEIMHEHMH U aMHHOB,
AMHHOKHUCIIOT, O€JKOB, yriIeBOAOB (MOHO-, TU- ¥ MOJHCAXapUI0B), HIUIIOCTPUPOBATH FCHETUYECKYIO
CBA3b MEXKIYy HUMH YpPaBHEHUSIMH COOTBETCTBYIOLIUX XUMHYECKMX pPEAaKIMM € HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMyJ; HOATBEPXKIaTh HAa KOHKPETHBIX IpUMEpax XapakTep 3aBUCUMOCTH
PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCIMHEHMH OT KPaTHOCTU M TUIA KOBAJEHTHOW CBS3H (G-
U T-CBSI3M), B3aUMHOI'O BJIMSIHUSI aTOMOB U TPYIIIl aTOMOB B MOJIEKYJaX; XapaKTepU30BaTh HCTOUHUKU
YIIIEBOAOPOAHOTO CHIpbs (He(Th, MPUPOIHBIIA T'a3, yroib), CHOCOOBI €ro MepepadoTKH M MPAKTHIECKOE
IPUMEHEHHE MPOAYKTOB NepepabOTKH; BBISABIATh B3aUMOCBSA3b XUMHUYECKUX 3HAHUI C MOHATHUAMHU U
IPEJCTAaBICHUAMU JPYTUX E€CTECTBEHHO-HAYUHBIX IPEIMETOB Ul 0ojiee OCO3HAHHOI'O MOHMMAaHUS
CYLIHOCTH MAaTE€pHaJIbHOIO €IUMHCTBA MHpA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHUS 110 OPraHUYECKOU
XUMHUH JUIsI OOBSCHEHUS U NPOTHO3UPOBAHUS SIBICHUN, UMEIOIIHUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
OPOBOJIUTH pacu€Tbl IO XMMHUYECKMM (opMynaM M ypaBHEHMSIM XUMHUYECKUX pPEaKIUHd C
UCNOJIb30BaHUEM  (U3UYECKUX BeJIMYMH (Macca, OOBbEM Tra3oB, KOJUYECTBO  BEILIECTBA),
XapaKTEpU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKACHUIO XUMHUYECKOU
(GbopMyJIbl BElIECTBA 10 U3BECTHBIM MACCOBBIM JIOJISIM XUMUUYECKUX 3JIEMEHTOB, MPOAYKTaM CrOpaHus,
IUIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUI: COOMI0IaTh MTPaBUiIa HKOJOTHUECKHU 11€J€CO00pa3HOro MOBEACHUS
B OBITY M TPYAOBOW JEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBBS, OKPYKAIOIIEH TTPUPOTHOM
Cpelibl U JOCTHKEHMs €€ yCTOMYMBOIO pa3BUTHUS; OCO3HABATH OMACHOCTh TOKCHYECKOTO JIEUCTBUS Ha
JKUBBIE OPTraHU3MBbI OIIPEIEIEHHBIX OPraHMYECKHUX BEIIECTB, TOHUMas cMblca nokaszaress [1/IK;

11 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OO01as 1 HeopraHu4eckasi XuMus» OTpaxaroT:

c(OPMHPOBAHHOCTh TPEACTABIECHUI: O MaTepUAILHOM €IWHCTBE MHUPA, 3aKOHOMEPHOCTIX H
MIO3HABAEMOCTH SIBJIEHUI NMPUPOJBI, O MECTE U 3HAYECHUM XUMHUU B CHCTEME ECTECTBEHHBIX HAyK M €€
posii B 00€CreYeHNN YCTOMUMBOTO Pa3BUTHS, B PELIEHUHU MPOOIEM 3KOJOTHUYECKON, SIHEPIeTUYECKOM
u HI/IHIeBOI\/’I 6630HaCHOCTI/I, B Pa3sBUTUH MEAUIIMHBI, CO3JaHNHU HOBBIX MaTCpHaIOB, HOBBIX HCTOYHHUKOB
SHEPIuu, B 00ECTIEYEHNHN PAllMOHAIBLHOTO MIPHPOJIONIONIB30BaHMs, B (DOPMUPOBAHUHM MUPOBO33PEHUS U
o01iel KylIbTyphl 4eJIOBEKa, a TAK)KE IKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/I0POBBIO
Y IPUPOJHON Cpene;

BJIaICHHUEC CHUCTEMOM XMMHYECKUX 3H3HPII7[, KOTOpas BKIIOYACT: OCHOBOIIOJIArarOmue MMOHATUA —
XUMHUYECKUH 3JIEMEHT, aToM, PO aToMa, U30TOIIbI, JJIEKTPOHHAs 000JI0UKa aToma, S-, P-, d-aToMHBIe
opOuTany, OCHOBHOE U BO30YXIEHHOE COCTOSIHMS aToma, TMOpHAM3alus aTOMHBIX OopOUTasel, MOH,
MOJIEKYJIa, BAJEHTHOCTb, AJIEKTPOOTPHUIIATEIHOCTh, CTENEHb OKHCIEHHUS, XUMHUYEcKass CBs3b
(xoBaJleHTHasl, MOHHAs, METaJUIMYecKas, BOJOPOJHAas), KpUCTAIJIMYecKas pemeérka, XuMudecKas



peakuusi, pacTBOp, 3JIEKTPOJIMUTHI, HEIIEKTPOJIUTHI, AIIEKTPOJIUTUYECKAs] OUCCOLMALUS, CTENEHb
JUCCOIMALMU, BOJOPOJAHBIA TOKa3aTeidb, OKHCIUTEIb, BOCCTAaHOBUTENb, TEIIOBOM 3ddekT
XUMHUYECKON PEAKIUH, CKOPOCTh XMMUYECKONW PEaKLUU, XUMUYECKOE PABHOBECHUE; TEOPUH U 3aKOHBI
(Teopusi IEKTPOJUTHYECKON JUCCOIMAIK, nepuomuyeckuii 3akoH J[[.M. MenpaeneeBa, 3aKkoH
COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUS HHEPIHMM INPU XUMHUYECKHX
peakiusax, 3aKOH IIOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH JCHCTBYIOLIUMX Macc), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN S3BIK XUMHMHM, MHPOBO33PDEHUYECKHE 3HAHHUA, JIEKAIIME B OCHOBE IIOHMMAaHUsA
IIPUYUHHOCTH M CUCTEMHOCTH XUMHMYECKHMX SIBJICHHUH; COBPEMEHHBIC IIPEACTABICHUS O CTPOCHUH
BEUICCTBA HA aTOMHOM, HOHHO-MOJIEKYJSIPHOM M HaJMOJIEKYJSPHOM YPOBHSX; IPEICTABICHUSA O
MEXaHM3MaX XHUMUYECKUX PEAKIHUH, TEPMOJAMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX MX
IIPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX;

c(OPMHPOBAHHOCT YMEHUI: BBIABJIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHaBIMBATh UX
B3aMMOCBSA3b, UCIIOJIB30BATh COOTBETCTBYIOILNE IOHATHS IIPH ONUCAHUM HEOPraHMYECKHUX BEIIECTB U
UX MPEBpAICHHI; MCIOIB30BATh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (OPMYNT BEUIECTB U
YpaBHEHHMI XHWMHUYECKHX peakuui, cucrematnueckyro HomeHkiarypy (IUPAC) u TpuBnanbHble
Ha3BaHMUs OTHCIBHBIX BELIECTB; ONPEACIATh BAJECHTHOCTh W CTENEHb OKHUCICHUS XUMHYECKHX
JJIEMEHTOB B COCJUHEHHUSAX, BHUJ XHMHYECKOM CBsA3M (KOBaJEHTHAas, HWOHHAs, MeTajIn4yecKas,
BOJIOPOJIHAS), THIl KPHCTALTMYECKOW PEMETKH KOHKPETHOTO BEIIECTBA; OOBACHATH 3aBHCUMOCTH
CBOICTB BEILECTB OT BHUJA XMMHUYECKOW CBS3M M TUINA KPUCTALUIMYECKOM peméTkd, OOMEHHBIH U
JIOHOPHO-aKIENTOPHbIM ~ MEXaHU3Mbl ~ O0pa30BaHMs  KOBAJICHTHOW  CBSI3U;  XapaKTepU30BaThb
JJIEKTPOHHOE CTPOEHHE aTOMOB M HMOHOB XHUMMYECKHX 3JIEMEHTOB, OOBSICHATH 3aKOHOMEPHOCTH
U3MEHEHUs CBOMCTB XMMHMUYECKHUX OJJIEMEHTOB M UX COEAUHEHMH 10 NepuojaM | TpyIiam
Ilepnonnueckorn cucremsl [[. M. MeHneneeBa, BaJeHTHbIE BO3MOYKHOCTM aTOMOB JJIEMEHTOB Ha
OCHOBE CTPOEHHMS MX OJJIEKTPOHHBIX O00O0JIOYEK; PpacKpbIBaThb CYIIHOCTb:  OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMHA IOCPEACTBOM COCTAaBJIEHUS 3JIEKTPOHHOro OanaHca 3THX peakiuii;
peakuuii MOHHOro oOMeHa IMyTEM COCTaBJICHHSI UX IOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHMIA;
peakuuii TuApoIN3a; peakluil KoMIUIeKcooOpa3oBaHus (Ha MpUMepe TUAPOKCOKOMIIEKCOB IIMHKA U
QIIOMUHUSA); OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHMS XMMHUYECKMX peakiuil ¢ y4érom Hux
DHEPreTUUECKUX XApaKTEPUCTHK, XapaKTep M3MEHEHUS CKOPOCTHM XHMMHYECKOM peakuuu B
3aBUCHUMOCTH OT PA3JIMYHBIX (AKTOPOB, a TAKXKE XapaKTep CMEIICHHUS XUMHUYECKOT0 PaBHOBECHS MOJ
BIUSIHUEM BHEIIHUX Bo3zaeictBuil (mpunuun Jle IllaTense); xapakrepu3oBaTh XUMUYECKUE PEAKIIHH,
Jekallye B OCHOBE NPOMBIIIJIEHHOTO IOJYYEHHsI CEepPHOM KHCIOThI, aMMHUaka, OOILue Hay4yHble
HOPUHIUIBI XMMUYECKUX MPOU3BOJICTB; L€1eCO00pa3HOCTh MPUMEHEHHs] HEOPraHUUECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOLLIEHUS PUCK-TI0Nb3A;

c(hOpMUPOBAHHOCTh BIAJCHUS CHCTEMOM 3HAHMM O METOJaxX HAy4YHOTO TO3HAHUS SIBICHUM
OpUpobl — HaOMIO/IEHUE, U3MEpEeHUe, MOJCIMPOBAaHUE, HKCIEPUMEHT (peajbHblii M MBICICHHBIN),
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, YMEHHUS NPUMEHATh 3TU 3HAHUS NPU IKCIEPHUMEHTAIbHOM
UCCJIEJOBAaHUM BEILECTB U JJsi OOBSCHEHHS XHMUYECKUX SIBJICHUM, MUMEIOIIUX MECTO B IPHUPOJIE,
IIPaKTUYECKON JEATEIbHOCTH YEIOBEKA U B TIOBCEIHEBHOM KU3HH;

c(OPMHUPOBAHHOCTh ~ YMEHMI: OCYLIECTBIATH LIE€JCHANPABICHHBIM TOUCK XUMHYECKOM
UH(OPMALIMU B pa3IMYHBIX HCTOYHHUKAX (HAay4yHast U ydeOHO-Hay4yHasl JUTepaTypa, CpeiCTBa MacCOBOM
uHpopmanuu, WHTEpHET M Jpyrue), KPUTUYECKH aHAIM3UPOBAaTh XHMHUYECKYI0 HH(OpMaIHNIo,
nepepadaTbIBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUH C ITOCTABJIEHHOMN yueOHOM 3a1adei.



TEMATUYECKOE IINIAHUPOBAHUE 10 KJIACC
Ne KoanuyecTBO 4acos
HaumenoBanue
Kontpo Mpakru JuaexkTpoHHbIe (UU(poOBbHIE)
pa3aesioB U TeM
n/ Bcero JIbHbIE YyecKue oﬁpasoBaTeanme PE€CYPChI
NMPOrpaMMbI
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKO XUMUM
[Ipenmer
OpraHnu4ecKou
xumuu. Teopust https://school.infourok.ru/videou
1.1  crpoeHnus 8 roki/348b62c3-7029-402¢-9729-
OpraHuYeCcKux a9b207ec94e3
coenuHennii A. M.
byrneposa
Wroro no pazneny 8
Pa3nea 2. Yraesogopoasbl
IIpenenwvHbie
21 YII€BOJOPOABI — 5 https://school.infourok.ru/videou
' AJIKAHHI, roki
LIUKI0aJIKAHBI
HenpenensHble
pedl https://school.infourok.ru/videou
JIEBOJOPOIBL:
2.2 yr AOPOA 14 1 roki/5fbd9a4d-d1ae-46af-896a-
aJIKCHBI, aJIKaTUCHEI, 2¢380a3e444b
AJIKUHBI
ApomaTtnueckue https://school.infourok.ru/videou
2.3 | yIIeBOJOPOABI 8 roki/2a0c77a5-caa5-470c-85e0-
(apensr) 69bd3b1f2579
IIpuponurie
PHpoA https://school.infourok.ru/videou
HCTOYHUKHU .
2.4 4 roki/0cOfe846-c7¢c5-4950-875c¢-
YITICBOAOPONIOB 1 HX 3dc339d4d89a
nepepadoTka
r https://school.infourok.ru/videou
aJIOTCHITPOM3BOIH
2.5 p g 4 1 roki/7e6160e0-5dc7-4b1d-a691-
PIC YIIICBOMOPOAIOB cb2012e947ff
Uroro no pazneny 35

Pasznen 3. Kuciopoacoaep:kaunue opranndeckue coeJuHeHUust

https://school.infourok.ru/videou

3.1  Couprsl. deHon 11 1 roki/d5d4c057-d2d3-4929-963f-
54549ela6ecO
3.2  KapOoHuIbHEIE 21 1 https://school.infourok.ru/videou




COCIMHEHUS:
QJIbJICTU/IbI 1
KETOHBI.
KapGoHoBsie
KHUCIOTHI. CIIOKHBIC
a¢upsl. XKupbr

roki/7e6160e0-5dc7-4b1d-a691-
cb2012e947ff

3.3 VriaeBoasl 9 1

Hroro no pazueny 41

https://school.infourok.ru/videou
roki/6e998571-1996-4ac3-b7f1-
4f2471651eea

Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

AMUHEL
4.1 AMWHOKHCIIOTEL. 12 1 2
benku
Htoro no pazneny 12

https://school.infourok.ru/videou
roki/5e9c22fe-8fa2-4020-a89c-
306d1c7f751c

Paszgea S. BbicokoMoJIeKyJIIpHbIE COeIUHEHUSA

BLICOKOMOJ'IGKYJ'IHPH

https://school.infourok.ru/videou

5.1 6 1 roki/571318d0-844d-49fa-b0eb-
bIC COCTMHCHIA £1597ec11f90
Htoro no pazneny 6
OO011€ee KOJIMYECTBO YacOB
o 102 3 6

0 MPOTrpaMme




11 KIIACC

KonuyectBo yacos JJIeKTPOHHBIE
HaunmeHnoBanue
Ne Konrpoas  Ilpakrtuuec  (uuppoBbie)
pa3iesioB U TeM
n/n Bceero HbBIE KHue oﬁpasosaTe.Hbele
NMPOrpamMMbI
padoTbI padoThbI pecypcbl
Paznen 1. Teopernueckue 0CHOBBI XUMHH
Crpoenue aToMma. .
. https://school.infourok.ru
[Tepuoauueckuii 3aKOH U ) -
/videouroki/ e 271c442-
1.1 [Tepnonnueckas cucrema 12 1
d106-4612-8839-
XUMHYECKHX DIIEMEHTOB 65567631648
. 1. MenneneeBa
https://school.infourok.ru
19 CrtpoeHue BemiecTna. 11 1 /videouroki/ea6e0333-

' MHoroo6pasue BELIECTB 1b25-4f8e-b6c6-
0db21bd98db4
https://school.infourok.ru
/videouroki/59f342eb-

1. X 2 1

3 UMUYECKUE pEaKIun 3 3 29fd-4d9c-ae3c.
6da3d16dc62f

Wroro mo paszneny 46

Paznen 2. Heoprannuyeckasi XumMusi
https://school.infourok.ru

videouroki/60bcf459-
2.1 Hemertamier 44 1 3 / /
f7f1-4a05-81c1-
bba9fe623325
https://school.infourok.ru
videouroki/790f2343-
2.2 MerTamisl 30 1 2 / /
7dcc-4f43-a075-
b16e3d252fad

Wroro no pazneny 74

Paznen 3. XumMus U :KM3Hb
https://school.infourok.ru

31 MeTtonabl IO3HaHUS B 16 /videouroki/49474d67-

' XUMHAH. XUMHUS U KU3Hb bdb7-43f4-81c8-
3bf71b163259

Hroro mo pazneny 16

OBILEE KOJIMYECTBO HACOB

- 136 5 8

I10 ITPOT'PAMME



https://school.infourok.ru/videouroki/%20e
https://school.infourok.ru/videouroki/%20e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; mox penaxiueii Jlyauna B.B., OG1iecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxunonepHoe ooiiectBo «3narenscTBo
«IIpocBenieHue»

» Xumus, 11 xknacce/ Epemun B.B., Ky3smenko H.E., [lpoznos A.A., Jlyaun
B.B.; nox penakuueit Jlynuna B.B., O01iectBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxtinonepHoe obiectBo «M3aaTenbcTBo

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. http://him.1september.ru

2. http://experiment.edu.ru

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. http://experiment.edu.ru

2. http://my.mail.ru/community/chem-textbook/

3. http://him-school.ru



http://him.1september.ru/
http://experiment.edu.ru/
http://experiment.edu.ru/
http://my.mail.ru/community/chem-textbook/
http://him-school.ru/

