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Pabouas mporpamma no xumuu ans 10-11 knacca paspaGorana Ha 70 ydeOHbIX yacoB (1 udac B
Heneno) B coorBeTcTBUU ¢ GPI'OC COO, npumepHOit 00pa3oBaTeIbHON MPOrpaMMBbl CPETHETO OOIIETO
oOpa3oBanus mo xuMuu. M3ydenue mpenmera «XuMHsS» B 4YacTH (POPMUPOBAHUS y OOYHYAIOLIMXCS
HayYHOTO MMPOBO33pPEHHsI, OCBOEHHS OOIIEHAYYHBIX METO/JOB IO3HAaHUsS, a TaKXke MPAKTUYECKOIro
NPUMEHEHHUsT HAy4YHBIX 3HAaHUH OCHOBAaHO HA MEXKIPEIMETHBIX CBS3AX C MpeaMeTaMu OO0JIacTei
CCTCCTBCHHBIX, MATEMATUUCCKHUX N TYMAHUTAPHBIX HAYK

B pe3yabTare n3ydyenust yueOHOro npeaMera « XuMHs» Ha YPOBHe CpeHero odmero o0pa3oBaHusi:

BbinyckHuK Ha 0230BOM yPOBHE HAYUMTCS:

— pacKpbIBaTh HAa MPUMEpaX POJib XUMHU B OPMUPOBAHUU COBPEMEHHON HAay4YHOW KapTHUHBI MHUpa
U B TIPAKTHYECKOH JIeATEITLHOCTH YEJIOBCKA;

— JTEMOHCTPUPOBATh HA MpHMEpax B3aUMOCBSI3b MEXKIY XUMHEH W JIPYTMMU €CTeCTBEHHBIMH
HayKaMu;

- pacKpbIBaTh Ha MpUMEpPaX MOJIOKEHUS TEOPUN XUMHUYECKOro cTpoeHust A.M. bytiepona;

— noHuMaTh ¢uzudeckuid cmbicn Ilepuoamueckoro 3akona [[.M. MenzaeneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBUCUMOCTh CBOWCTB XHMMHYECKHX 3JIEMEHTOB U OOpa30BaHHBIX HUMHU BEIIECTB OT
3JICKTPOHHOT'O CTPOCHUS aTOMOB;

— O0OBSCHITH TPUYMHBI MHOT'O0O0PA3Hs BEIIECTB HA OCHOBE OOIIMX MPEJICTABICHUH 00 X COCTaBe U
CTPOCHHUH,

— OPUMEHSATH TMpaBWIa CHCTEMAaTHYECKOW MEXKIYHApPOJHOW HOMEHKJIATYPHl KakK CpelCTBa
pasIuueHus U UACHTU(UKAIIUN BEIIECTB MO0 UX COCTAaBY M CTPOCHUIO;

— COCTaBJISATh MOJICKYJISIPHBIE M CTPYKTYPHBIC (POPMYJIBI OPTaHMYECKHX BEIIECTB KaK HOCHTENEH
uH(pOpMAllUM O CTPOSHUM BEIECTBA, €r0 CBOMCTBAX W NPUHAIJICKHOCTH K OMPEACICHHOMY Kiaccy
COCIUHCHMI;

— XapaKTepU30BaTh OPraHUUYECKHE BEIIECTBA MO COCTaBY, CTPOCHHUIO U CBOWCTBAM, YCTaHABIIMBATh
MIPUYHUHHO-CJICICTBCHHBIC CBSI3U MKy JaHHBIMU XapaKTePUCTHKAMU BEIIIECTBA;

— MPUBOJIUTH MPUMEPH XUMUYECKUX PEAKIIHA, PACKPHIBAIOIINX XapaKTepPHbIE CBOWCTBA THITMYHBIX
MpEeACTaBUTENICH KJIACCOB OPraHMYECKUX BEIIECTB C IEbI0 UX HICHTHU(PHUKAIMKA U 0O0BICHEHHUS 00J1acTH
MIPUMCHCHUS,

— MPOTHO3UPOBATh BO3ZMOKHOCTh MPOTEKAHUS XUMHUYECKUX PEAKIMl Ha OCHOBE 3HAHUI O THUIAX
XUMHUYECKON CBSA3U B MOJICKYJIaX PEareHTOB U UX PEaKIIMOHHON CITOCOOHOCTH;

- WCIIOJIH30BaTh 3HAHUS O COCTABE, CTPOCHUH U XUMUUYECKHX CBOMCTBAX BEIIECTB JJIs1 0€30TacCHOTO
MPUMEHEHHS B IPAKTUICCKON TSI TEIbHOCTH;

— OPUBOJIUTH TMPUMEPHI MPAKTHUECKOTO HCIHOJIB30BaHUS MPOJAYKTOB TMepepaboTku HepTu u
MPUPOJTHOTO Ta3a, BBHICOKOMOJICKYJSPHBIX COEAWHEHUH (TOJIMATUIICHA, CHUHTETHYECKOTO KaydykKa,
alleTaTHOTO BOJIOKHA);

— MPOBOJIUTH OMBITHI 110 PACMIO3HABAHUIO OPTaHUYECKUX BELIECTB: TIUIEPUHA, YKCYCHOW KHUCIIOTHI,
HETPEeICIBHBIX JKUPOB, TIIOKO3bI, KpaxMaia, OCJIIKOB — B COCTABE MHUIIEBBIX ITPOTYKTOB U KOCMETHICCKHIX
CPE/CTB;

— BJIQJICTh TPaBUJIAMU M TpueMaMu Oe30macHoil paboThl C XUMHYECKHMMH BEIICCTBAMH U
71a00paTOPHBIM 000PYTIOBAHUEM;

— YCTaHABIIMBATh 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pEaKIUd M CMEIICHUS XHUMHYECKOTO
paBHOBECHS] OT Pa3IUYHBIX (AKTOPOB C IEIbI0 OINPEACNCHHs] ONTHUMAIBHBIX YCJIOBUN MPOTEKAHUS
XUMHUYECKHUX TPOIIECCOB;

— MIPUBOIUTH MPUMEPHI THIPOJIH3a COJICH B MOBCEAHCBHON KM3HU YEIIOBEKa;

— TIPUBOTUTH MIPUMEPBI OKHCIIUTEIHHO-BOCCTAHOBHUTEIHHBIX peakuuit B IPUPOJIE,
MIPOU3BOJCTBEHHBIX MPOIIECCAX U KU3HEEATEIBHOCTH OPTaHU3MOB;

- IPpUBOAUTL IIPHUMEPbI XHUMHYCCKHUX peaxunﬁ, PaCKPbIBAOIIUX O6H_II/IC XMMHUYECKHE CBOMCTBA
IMPOCTHIX BEIIECTB — MCTAJJIOB U HEMCTAJIJIOB,



— IOPOBOJUTh PAacyeThl Ha HAXOXKACHHUE MOJEKYISAPHOW (OPMyINbl YIJIeBOAOPOAA MO MPOAYKTaM
CTOpaHUs U 10 €ro OTHOCUTEIbHOM IIIOTHOCTH M MaCCOBBIM JIOJISIM JIEMEHTOB, BXOJSIIMX B €0 COCTAB;

— BJaJE€Th TNpaBUIaMu O€30MacHOr0 OOpallleHUs] C €AKUMH, TOPIOYMMHM U TOKCUYHBIMHU
BEIIIECTBAMH, CPEJCTBAMU OBITOBOM XUMUU;

— OCYIIECTBIISITh TOMCK XUMHYECKOW HWHGPOpMAIMU 1O Ha3BaHUAM, HACHTU(UKATOPAM,
CTPYKTYpPHBIM (hOpMysiaM BEIIECTB;

— KPUTUYECKH OIICHWBATh M WHTEPIPETHPOBATH XMUMHUYECKYI0 HH(OpMAaIUIO, COAEpIKalIyloCs B
COOOIIIEHUSAX CPEACTB MaccoBOM mH(popmanuu, pecypcax MHTepHETa, HAYUHO-TIOMYISPHBIX CTATHAX C
TOYKH 3PEHHS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B UENAX BBIABICHHS OIIMOOYHBIX CYXICHUH H
¢dbopmHpoBaHUs COOCTBEHHOM MO3UIINY;

— NpPEJCTABIATh IYTH PEIICHHUs TJI00ATBHBIX MPOOJIEM, CTOSIIUX TIepel YeIOBEUECTBOM:
3KOJIOTUYECKUX, BHGI)FCTI/I‘IGCKI/IX, CI)IpI)CBBIX, nu pOJ'II) XUMHUHU B pe[HeHI/II/I 9TUX HpO6J'IeM.
BbINYCKHUK Ha 6330BOM YpOBHE NMOJIYYUT BO3MOXKHOCTb HAYyYUTbCA:

- uniocmpupoeantb Ha npumepax CmaHoB8JI€EHUE U 360IH0YUIO OPZCIHMLIGCKOZZ XUMUU KAK HAYKU HA
PA3ITUYHbIX UCMOPUUECKUX dmandx ee pazeumus,

— UCNONL306aMb  MemOoObl  HAYYHO20 NO3HAHUS NPU  BbINOJIHEHUU NPOEeKmMo8 U  y4yeOHO-
uccne0o8amenbCKux 3a0ay no U3y4eHuro CeoLicmas, cnocobo8 noyderus U pacno3HABAHUL OP2AHUYECKUX
seujecms;

- 00bACHAMb NPUPOOY U CHOCOOBI 00PA30BAHUS XUMUYECKOU C853U. KOBANEHMHOU (NOIAPHOU,
HenoJIsIPHOIL), UOHHOU, MEMALIUYECKOU, B0OOPOOHOU — C Yellblo ONpedeieHUs XUMULEeCKO aKmugHoCmu
seujecms;

— YCMAHABIUBAMb  2EHEMUYECKVIO C853b  MeNHCO0y KIacCcamMu Op2aHudecKux eewecme O
000CHOBAHUA  NPUHYUNUATILHOU  8O3MONCHOCMU NONYYEHUS OpP2AHUYECKUX COeOUHeHUU 3A0AHHO20
cocmasa u cmpoeHus;

— YCMAaHAasIUBams 83aUMOCEA3U MeHCOY Pakmamu u meopuetl, NPULUHOU U C1eOCMEUemM npu
aHanuze npodIeMHbIX Cumyayuti U 060CHO8AHUU NPUHUMAECMBIX PeUeHUll Ha OCHO8E XUMUYECKUX SHAHULL.
IHosicHUTEIbHAA 3aANIMCKA

Hacrosmas paGoyast mporpaMMa packpbIBaeT cojepikanne oOydeHus xumuu ydammxcs 10-11
KJIAaCCOB 0011e00pa30BaTeNbHBIX OpraHu3aluii Ha 6a30BoM ypoBHe. Pabovasi mporpamMMa cocTaBieHa Ha
ocHOBe DYHIaMEHTAJIBHOTO sjpa CcoJepkKaHUs oOuiero oOpa3oBaHMs, TpeOOBaHHM K pe3yibTaTaM
OCBOCHMS OCHOBHOI 00pa30BaTEJIbHON MPOrpaMMBbl CPEHEro 001ero oopa3oBaHms, NPEICTaBICHHBIX B
denepabHOM TOCYIAapCTBEHHOM 00pa3oBaTEIbHOM CTaHAapTe oOmiero oOpa3oBaHusa. Pabodas
nporpaMMa peaju3yeT TIeHepajibHble LeNu OO0IIero o0pa3oBaHUs, ABTOPCKUE HJEH pa3BUBAIOIIETO
oOyueHus: XHMHH, pe3ylbTaThl MEXIPEIMETHOW  HMHTETpallMM, YYUTHIBaeT (QOPMHUpPOBAHME
YHHUBEpCAJIbHBIX YUEOHBIX ACUCTBUM cpeHero oouiero oopa3oBaHusl.

Pabouaa npozpamma cocmoum u3 cnedyrouiux pazoesios.

1.  TloscHuTenpHas 3amMcKa, B KOTOPOH KOHKPETU3MPYIOTCS OOIIME IETU CPEAHEro OOIIero
oOpa3oBaHus C YIETOM CIIeIMPUKA XUMUU KaK yaeOHOTO TIpeIMeTa.

2. OOmasi xapakTepHCTHKa Kypca, BKIIOYAION[Asi [IEHHOCTHBIE OPUEHTHUPHI XHUMHUYECKOTO
oOpa3oBaHwusl.

3. MecTto Kypca XuMHH B y4eOHOM IUIaHE.

4.  Pe3ynbTaThl OCBOEHUS MpEaMETA - TMYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIE.

5. Copgepxanue y4yeOHOro Kypca XMMHH Ha 0a30BOM YpPOBHE, KOTOpPOE KOHKPETH3UPYET
nonoxkeHuss DyHTaMEeHTaNbHOTO siipa coAaepkaHusi odpazoBanus 1o xumuu. [Ipu otbope comepxaHus
VYUTHIBAIOCH, YTO 3HAYMTENIbHAS YaCTh XUMUYECKUX 3HAHWN, TPEJCTABICHHBIX B DyHIaMEHTAIHHOM
sJipe, OCBOCHA NIKOJIbHUKaMU B OCHOBHOM LITKOJIE.

6. TemaTHueckoe IMJIAHHUPOBAHUE - 3TO TAKKE KOHKPETHU3AIMs COJEPKAHUA 00pa30BaHUs 110
XUMHH, KOTOPOE MpeJCTaBiIeHO Ha 0a30BoM ypoBHe. [IpenMeTHble ey U MIaHUPYyEMble Pe3yiIbTaThl
00y4eHHsT KOHKPETU3UPOBAHBI O YPOBHS y4EOHBIX JCWCTBHUI, KOTOPHIMH OBJIA/IEBAalOT OOydaemble B
MPOLIECCE OCBOCHUS MPEAMETHOTO COEPIKAHUS.



B noctpoenun paboyeil mnporpamMmbl OOy4eHHMsS] XMMHHM BEAYIIMMH II€HHOCTHBIMU H
METOA0JIOTUYECKUMHU OPUEHTUPAMU BBICTYIIAJH:

- TYMaHUCTHYECKas MapagurMa HempepbIBHOTO 00pa30BaHMs;

- HayKa XUMHUs, €€ KOHIICTITYallbHbIe CUCTEMbI 3HAHUH, JIOTHUKA U UCTOPUS UX PA3BUTHS;

- COBpEMEHHBbIE KOHIEMIMU XUMHUYECKOTO, E€CTECTBEHHOHAyYHOIO0 U  SKOJOTHYECKOro
oOpa3oBaHUs B 00111€00pa30BaTEIBHON MIKOJIE,

- CHUCTEMHBIH, HMHTETPATUBHO-AU(PPEPEHIUPOBAHHBIN, JTUYHOCTHO-ACSITENBHOCTHBIN U
KOMINUIEKCHBIM TICHXOJIOT0-METOANYSCKUM T101XO0/IbI;

- IPUHIIMIIBI INYHOCTHO-OPHUEHTUPOBAHHOTO Pa3BUBAIOLIETO O0yUYCHHUS;

- TICUXOJIOTO-TIEarOTHYECKUE U METOJUYECKUE OCHOBBI OPraHU3alMK COBPEMEHHOTO Y4eOHO-
BOCIHUTATEIHLHOTO MPOIlecca, OPUEHTUPOBAHHOTO Ha €ro BHYTPEHHIO nuddepeHuunaniio, CoOOCTBEHHYIO
NESATEeTLHOCTh U Pa3BUTHE yUAITUXCS;

- METOJIOJIOTUYECKas, MHPOBO33pEHYECKAsl,  AKOJOTrMYecKkas M ILIEHHOCTHas IOMHHAHTHI B
PACKPBITUH OCHOBHOT'O COJIEPKaHMsI Kypca, €ro MpakTUYecKasi HalpaBJIEHHOCTb.

XuMuyeckoe oOpazoBaHHME U 3HAHUS Y4eOHOTO TNpeaMeTa XUMHUU pPacCMaTpUBAIOTCA B
mporpaMMax M ydeOHUKax Kak oOs3aTeNbHBIM KOMIIOHGHT OOIed KyJbTyphl 4YeJIOBEeKa, OCHOBAa €ro
HAyYHOTO MUPOTIOHUMAHMUS, CPEACTBO COIMATN3ALUU U TUYHOCTHOTO Pa3BUTHUS yUCHUKA.

Ocnosnvie yenu uzyuenus xumuu ¢ 10-11 knaccax.

1.  CucrtemHOe M CO3HATENFHOE YCBOEHUE OCHOBHOTO COJEpPIKAHUS KYpCOB XHMHUHU, CTIOCOOOB
CaMOCTOSITEJILHOTO TOJy4eHHUs, epepadoTKy, (PYHKIIMOHATLHOTO U TBOPYECKOTO MPUMEHEHUS! 3HAHUMH,
HEOOXOIMMBIX JJIsl TOHUMaHUsl HAyYHOW KapTHHBI MUPA.

2. PackpeiTie poaM XHMHH B TIO3HAHMHM TIPUPOALI M €€ 3aKOHOB, B MaTepHUATBHOM
oOecreyeHn pa3BUTHs [MBWIW3AIMA W TOBBIIIEHUHM YPOBHSA J>KU3HU OOIIECTBAa, TOHUMaHUE
HEOOXOUMOCTH IIKOJFHOTO XMMHUYECKOTO 00pa30oBaHUs KaK DJIEMEHTAa OOIel KyJIbTYphbl U OCHOBBI
KHU3HE00ECTIeYeHHS YEIOBEKA B YCIOBHIX YXYAILIECHUS COCTOSHUS OKPY>KAIOIIEH Cpebl.

3. PackpeiTHe YHUBEPCAIBHOCTH W JIOTHKH E€CTECTBEHHOHAYYHBIX 3aKOHOB H TCOPHH,
Mpolecca Mo3HaHUs MPUPOABI U €T0 BO3BBIIIAIOIIETO CMBICTIA, TECHON CBS3U TEOPUU U MPAKTUKU, HAYKU
Y TIPOU3BOJICTRA.

4. Pa3BuTHe WHTEepeca W BHYTPCHHEH MOTHBAIIMM YYalIUXCAd K H3YUYCHUIO XHUMHH, K
XUMUYECKOMY TTO3HAHUIO OKPY’KAIOIIETO HAC MUpPa BEIIECTB.

5.  OBrnaseHHe METOAOJIOTUEH XMMUYECKOTO TTO3HAHUS U MCCIIEIOBAHUS BEIIECTB, YMEHUSIMHU
XapakTEepU30BaTh M TPABWIHHO HKCIOIB30BaTh BEIIECTBA, MaTepUallbl W XUMHUYECKHE pEeaKIuw,
OOBSICHSITh, MPOTHO3UPOBATH | MOJCIIUPOBATh XUMHUYECKHE SBIICHUS, pEIIaTh KOHKPETHBIE TIPOOIEMBI.

6. BplpaboTka yMeHHH M HaBBIKOB pEIIEHUS XUMHUYECKHX 3a7ad pa3InYHbIX THIIOB,
BBHITIOJTHEHHSI TAOOPATOPHBIX OMBITOB U MPOBEJEHUS TMPOCTHIX AKCIIEPUMEHTAIBHBIX HCCIIET0BaHUMH,
MHTEPIIPETallMi XUMHUECKUX GOPMYI U YpaBHEHHI U ONIEpUPOBAHUS UMHU.

7.  BHeceHue 3HAUMMOTO BKJIaga B (pOpMHUpPOBAHUE IEITOCTHOW KAPTUHBI IPUPOIBI, HAYIHOTO
MHUPOBO33PEHHUS, CHUCTEMHOTO  XMMHUYECKOTO  MBIIUIEHUS, (OPMUPOBAHHE Ha HUX  OCHOBE
T'YMaHUCTHYECKHUX IIEHHOCTHBIX OPUEHTUPOB U BHIOOPA KUZHEHHOM MO3UIUH.

8. ObecneveHne BKIaga y4eOHOTO MpPEAMETa XHMHHM B JKOJIOTHYECKOE OOpa3oBaHUE W
BOCIIUTAHHE XMMHUYECKOMH, IKOJIOTUIECKOU U O0IIeH KyIbTYphl yUaIIHXCS.

9.  Hcnonp3oBaHue BO3MOXKHOCTEM XMMUHU KaK CPEACTBA COLMATN3AIUN U UHANBUIYAIBHOTO
Pa3BUTHS JTUYHOCTH.

10. Pa3Butue cTpemileHHUs YYallUXCs K MPOAOIKEHUI0 €CTECTBEHHOHAYYHOT'O 00pa30oBaHUs U
aZlanTalyy K MEHSIIOIIUMCS YCIIOBUSM JKU3HU B OKPY’KAIOIIEM MHPE.

O0mas xapakTepucTuKa y4e0HOro npeaMera
IlepBas crynenb kypca xumuu 10-11 knaccoB HAYMHAETCS ¢ U3YYCHUS] OPTAaHUYECKON XUMUU U3
COOOpakeHUI TICUXOJIOTUYECKOTO M COJIEPXKATEIbHO-LIEICBOr0 XapakTtepa. OpraHuyeckas XUMHS
Omarofaps 1IETOCTHOCTH M T€HETHYECKON CBA3aHHOCTH O00BHEKTOB, OO30PHOCTH M €IMHCTBY TEOPETUKO-
MOHSATUMHOTO anmapara Oojee OOCTyMHa JJIsi CO3HATEJIbHOTO YCBOCHMS YYAIUMUCS W HMHTEpEcHa
HOBHU3HOM CBOErO COJEpKaHUs. DTUM OHAa BBITOJHO OTIUYAETCA OT OCHOB OOIIEH M HEOPraHMYECKOH
XUMHH C UX MHOrooOpa3weM OOBEKTOB, MOHATHH W TCOPUH, TPEOYIOMMX ITOCTOSHHON OMOpHI Ha

4



IIMPOKUN CHEKTP BHYTPUIIPEAMETHBIX M MEXKIPEIMETHBIX CBsA3cil. [loaToMy ICHXOIOrM4ecku u
METOAMYECKU ONpaBIAAHHO HAUYMHATH OOYYEHHE C Kypca OpraHHuecKo Xumuu. Takke CyliecTBEeHHOU
IPUYMHOM M30paHHOW IOCIIEAOBATENILHOCTH H3Yy4YeHHsI Kypca SBISETCS BO3MOXKHOCTh IEPEHECEHMs
MHOI'MX TEOPETUYECKUX IOJI0KEHUM, IIOHATHA U METOJI0OB OPraHUYECKOM XMMHUU B KypC HEOPraHUYECKON
XMMMH, pealn3aluy UX TECHBIX B3aUMOCBSI3€H U KOMIUIEKCHOTO UCIIOJIB30BaHUS BCEX 3HAHUM IO XUMUU
Ui TIOHUMaHMs €€ OrpPOMHOM poNM B KHU3HU dYeloBeka. Bmecte ¢ Tem panee c(hHOpMUpPOBAHHBIC
OCHOBHBIC INOHATHS XUMHUH IOJIY4YalOT PETPOCIIEKTHBHOE PA3BUTHE IPU PACCMOTPEHHUU OPraHMYECKON
XUMHH.

Ha npotsikeHun Bcero n3ydeHusi KypcoB OpraHu4ecKoil 1 0cCoOO€HHO 001Iel U HeOpraHNUEeCKOo
XMMHUHU OCYIIECTBISIETCS Pa3BUTHE U O(OPMIICHHE CHCTEM 3HAHUH O BEIECTBE XUMHYECKOW PEaKIUu H
TEXHOJIOTUM KaK HEOOXOJUMOM YCIOBUM CHCTEMHOIO YCBOGHHS M (YHKLIHMOHAJIBHOIO IHMPUMEHEHHS
3HaHUH, (HOPMUPOBAHHS €CTECTBEHHOHAYYHON KapTUHBI MUpPa U MUPOBO33peHHs. [Ipu m3ydeHun 3Toro
MaTepuasia UJIET NOCTOSHHOE OOpallleHHe K XMMHMYECKOMY SKCHEPUMEHTY U K PEIICHUI0 XUMHUYECKUX
3aja4. OTO CIOCOOCTBYET IPEBPAIICHUIO TEOPETUUYECKUX 3HAHUNW B YOEKIEHUS, B CPEICTBO
JalbHEHIIEero Mo3HaHus XUMUHU U (POPMUPOBAHUS HEOOXOAUMBIX 00LIEYyUeOHBIX U IPEAMETHBIX YMEHHUH.

B kypcax XuMHHM MOCIENOBATENbHO HAPAIIMBAKOTCA METOAOJOTMYECKUM, 3KOJIOIMYECKUN,
MHUPOBO33PEHUYECKMH M TPUKIAJHOW AaCMeKThl COAEpXkaHUsA, CHOCOOCTBYIOUIME (OPMHUPOBAHUIO
TEOPETUYECKUX CUCTEM 3HAaHMM XHMHH, €CTECTBEHHOHAyYHOM KapTUHbl MHpa, HAY4YHOTO
MHUPOBO33PEHHUS, IEHHOCTHBIX OPUEHTALMI B OKPYKAIOIIEH IPUPOJIE.

3HauuTENbHBI 00BEM y4eOHOro Marepuasa B O0OMX Kypcax OTBEIEH OJIOKY MPHKIATHOU
XMMHH, OCHOBAaM TEXHOJIOTHH U MPOU3BOJICTBAM, BBIITYCKAIOIIUM BEIIECTBA U MaTepUabl, HEOOXOAUMBbIE
COBPEMEHHOMY OOIIECTBY. ITO MO3BOJIIET CPOPMUPOBATH CUCTEMY 3HAHUN O XUMHUUYECKOU TEXHOJIOTHUHU
U e€ polM B XUMHU3AIMK OOILECTBA, YCHJINTh MOHUMAHUE POJIM HAYKU U MPOU3BOJACTBA B IOBBILICHUU
YpOBHS *U3HU oOmiectBa. [Ipy 3TOM MHOro BHHMaHUS YAEJIEHO PA3IWYHBIM O0JAcTSIM HNPUMEHEHUs
BEIIECTB U XUMHUYECKUX PEaKIHii, B TOM yHciie B ObITy. T€XHOJIOTHYEeCKHI U SKOJIOTMUECKU MaTepuall,
OTpaXaloIIUN TECHYIO CBA3b XUMHUHM C >KU3HBIO, (OPMUPYET LEHHOCTHOE OTHOIIEHHE K XUMHUH, K
NPUPOJIE U 3/JOPOBBIO YETIOBEKA, B COXpPAaHEHUE KOTOPOTO XMMHUSI BHOCUT OOJIBIION BKIIAJ.

Paobouaa npozpamma kypca 10 knacca otpaxaer ydeOHBIH Marepuana B IISITH KPYIHBIX
paznenax: «TeopeTMueckre OCHOBBI OPTaHUYECKOM XUMHM», «Kiaccel OpraHMYECKHX COEIUHEHM.
Yraesonoponb», «[Ipon3BogHbIE YTIE€BOAOPOAOBY, «BemecTBa )KUBbIX KIETOK», «OpraHndecKkasi XuMust
B KM3HU YEIIOBEKAY.

B nepBoM paszene packpbIBarOTCS COBPEMEHHAS! TEOPHUSI CTPOCHUSI OPTraHUYECKUX COCUHEHUN,
IIOKa3bIBAIOLIAasl €IMHCTBO XHMHUYECKOIO, IEKTPOHHOI'O U IPOCTPAHCTBEHHOIO CTPOEHUS, SIBICHUS
TOMOJIOTUM M M30MEpHH, KiIacCU(UKALMs M HOMEHKJIATypa OpPraHMYeCKHUX COCJAMHEHHH, a Takxke
3aKOHOMEPHOCTU IPOTEKAHUS M MEXaHU3Mbl PEAKLUN OpPraHUYEeCKUX BEIIECTB. TaKkxke INPUBOAATCS
CBE/ICHUS O HAXOXKIEHUU KaKAOM TIpyIIbl BEILECTB B MpHpPoJE, 00 MX MPUMEHEHUM B YCIOBHAX
chopmupoBaHHON TexHOC(hepbl. Bech Kypc opraHMYecKod XUMHM TPOHU3BIBAIOT HJAEU 3aBHCHUMOCTHU
CBOWCTB BEILECTB OT OCOOCHHOCTE MX CTPOEHHS M OT XapakTepa (YHKIMOHAJbHBIX I'PYII, a TaKXkKe
reHe3uca M pa3BUTHA BEIIECTB M TEHETHUYECKHX CBA3€H MEXKIy MHOIOUYMCIEHHBIMU KJaccaMu
OpPraHUYECKHUX COEJUHEHUH. 3HAYMTEIbHOE BHUMAHHUE YJIEIEHO PACKPBITUI0 OCOOCHHOCTEH BEIECTB,
BXOJISIIIIMX B COCTaB JKUBBIX KJIETOK. [Ipr 3TOM OcCyIiecTBiIsieTcs MEXIIpeIMETHAsSI CBSA3b C OMOJIOTHEM.

Pabouan npozpamma Kypca 11 knacca npencraBieHa TpeMs pasjelaMu Ha 0a30BOM ypOBHE
(«Obwmas xumusn», «Heoprannueckas xumus», «B3auMocBsI3b HEOPraHUUYECKONW U OPraHUYECKOW XUMUHU.
XUMHsI B HAIICH JKU3HW).

[lepBbie nBa pa3gena TOCBAIICHBI YHUBEPCANIM3AIMA TEOPETUYECKHMX OCHOB OOIed u
OpPraHMYECKON XMMMH, PA3BUTHIO TEOPETUYECKUX CUCTEM 3HAHMM O BEILECTBAX M XUMUYECKUX PEAKLHAX
Ha OCHOBE O0OOIIEHHS U TEOPETHUECKOTO OOBSICHEHHS, ONMPAIOIIUXCS HAa (PyHAaMEHTAIbHBIC TTOHITHSA,
3aKOHBI U TEOPUU XUMHH.

IIporpamMmmMa naHHOro Kypca IO CPaBHEHHIO C NPOTPaMMOM OCHOBHOM WIKOJIBI IPEAIIOJIAraeT
Oonee riay0OKOe M3ydeHHE 3aKOHOMEPHOCTEH IMpOTEKaHUs OOMEHHBIX M  OKHCIIUTENIBHO-
BOCCTAHOBHUTENIBHBIX PpEAaKUWi B BOJHBIX pPACTBOPAX, PACCMOTPEHHE OOBICHAIONNX HUX TEOPHM
(97EKTPOIUTUYECKONW JUCCOLMAllMM M Jp.), a TaKXKe JAEMOHCTPAallMd HAy4HOTO U MPaKTHYECKOTro
3HA4YCHUS TPUOOPETEHHBIX 3HAHUM.



[MpukmnagHoil acmeKkT XUMHH, €€ pojb B JKU3HM 4eJoBeKa Haubosee IOJIHO OTPa)KeHbl B
3aKJIFOYUTEIBHOM YacTH Kypca.

B kadecTBe LIEHHOCTHBIX OpPHUEHTUPOB XHUMHUYECKOTO OOpPa30BaHMS BBICTYMAIOT OOBEKTHI,
U3y4aeMble B Kypce XMMHH, K KOTOPbIM y ydamuxcs GopMHpYyeTcsl HIEHHOCTHOEe OTHOIEeHHE. [Ipu aTom
BEIYILIYI0 pOJIb UTPAIOT IO3HABaTeNbHbIE LIEHHOCTH, TaK KaK JaHHBIA Y4eOHBIM MpeAMET BXOIUT B
rpymmy mnpeaMETOB IIO3HABATCIBHOI'O MHWKJIA, TJIaBHAsA LCJIb KOTOPBIX 3aKI04YacTCd B HU3YUYCHUU
MIPUPOJIBI.

OCHOBy IIO3HABATCIIbHBIX HCHHOCTCﬁ COCTABJIAIOT HAYYHBIC 3HAHWA, HAYYHBIC MCTOIbL
MO3HAHUS, a IEHHOCTHBbIE OpHUEHTAlMH, (OpPMHUpYyEMbIe Yy Yy4alllUXCsi B Ipollecce HU3YYCHHS XHUMUH,
MIPOSIBIISTFOTCS:

- B IPU3HAHUM [ICHHOCTH Hay4YHOTO 3HAHUS, €r0 MPAKTUYECKOM 3HAYUMMOCTH, JOCTOBEPHOCTH;

- IOHMUMAaHUH ICHHOCTU XUMHUYCCKUX METOI0B UCCIICIOBAHUA JKUBOH U HEKUBOU IIpHUPOABLI;

- MOHUMAHUM CJIOKHOCTH U IMPOTUBOPEYMBOCTH CAMOI0O MpOIecca MO3HAHUS KaK HM3BEUYHOTO
CTPEMIJICHU K UCTHUHC.

B kadecTBe 0OOBEKTOB ILIEHHOCTEHW Tpyda W ObITa BBICTYMAIOT TBOpYECKas CO3UJATENbHAs
JeSITEIBHOCTD, 37J0POBBIA 00pa3 >KM3HH, a IICHHOCTHBIC OPHCHTAIMU COACPKAHUS Kypca XUMHUU MOTYT
paccMaTpuBaThCs Kak (OPMUPOBAHUE!

- YBAXHTCJIBHOI'O OTHOIICHUSA K TBOp‘IeCKOfI CO3I/I}I&T€J’IBHOI>1 JACATCIIBHOCTH,

- MOHMMAaHUS HeOOXOIMMOCTH 3/I0POBOTO 00pa3a KU3HU;

- MOTPeOHOCTH B 0€3yCIOBHOM BBITTOJHEHHU IMPABHI OE30MAaCHOTO MCIIOIB30BaHUS BEIIESCTB B
MOBCETHEBHOM JKU3HH;

- CO3HATENILHOTO BBIOOpa OyayIien mpodecCuoHaIbHOM NeITeIbHOCTH.

Kypc xumuu obnamaer BO3ZMOXKHOCTSAMHU sl (HOPMUPOBAHHUS KOMMYHHKATUBHBIX IIEHHOCTEH,
OCHOBY KOTOPBIX COCTAaBJISIFOT TIPOIECC OOINEHHWs, TpaMOTHas pedb, a IIEHHOCTHBIC OpPHUEHTAI[UU
HaIpaBlIeHbl HA BOCIIUTAHUE Y YUAIUXCS:

- IPaBUJIBHOI'O UCITIOJIB30BaHUA XUMHAYECKOU TEPMHUHOJIOTUHA U CUMBOJIUKH;

- TOTPEOHOCTH BECTH JUAJIOT, BHICIYIINBATh MHEHHE OIMIMOHEHTA, y4aCTBOBATH B TUCKYCCHH,

- CHOCOOHOCTH OTKPBITO BBICKA3bIBATH W APIr'YMCHTHUPOBAHHO OTCTAWBATH CBOIO TOUKY 3PpCHHA.

B nporpamme o XuMuu IS CpeHEN MIKOJBI MPEAYCMOTPEHO Pa3BUTHE BCEX OCHOBHBIX BHIOB
ACATCIIBHOCTHU O6y‘-IaeMI)IX, MNpEACTAaBJICHHBIX B IporpaMmeEe IO XUMHH [JI1 OCHOBHOI'O 0611161"0
oOpa3oBaHwUsl.

MecTto Kypca XuMHUH B Y4eOHOM ILJIaHe
denepanabHbBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM IPEAYCMOTPEHO H3ydeHHE
Kypca XHMHH B CpeIHEH IIKoJIe KaK dYacTH oOpa3oBaTelbHOW o6nactu «EcTecTBEeHHOHAyYHBIE
IIPEIMETBD.
N3yuenne xumuu Ha 6a30BOM ypoBHE paccuuTaHo Ha 34 4 (1 4 B Henemo).

Pe3yabTaThbl 00y4eHHsI U OCBOECHHS COIEPKAHUSA Kypca XUMUH

JesrensHOCT 00pa3oBaTebHON OpraHW3aMK OOIIEro 0Opa3oBaHUS B OOyYEHWH XUMHUU B
CpeIHEel IIKoJIe T0JDKHA OBITh HAlpaBiIeHA HA JOCTHKEHHE O0YYaIOUMMHCS JTUYHOCTHBIX PE3yJbTaToB,
OTpaXKAIOIINX:

- c(OpPMHUPOBAHHOCTH MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOHIO Pa3BHUTHS
HayKW W OOINECTBCHHOW MPAaKTHKH, OCHOBAHHOTO HAa JHAJIOTe KYJIbTYp, a TaKKE Pa3IUYHBIX (OpM
OOIIECTBEHHOTO CO3HAHMSI, 0CO3HAHHNE CBOETO MECTa B MOJUKYIETYPHOM MHpE;

- c(OPMHUPOBAHHOCTb OCHOB CaMOpa3BUTHS W CaMOBOCIIMTaHHS B COOTBETCTBHH C
00I11eYeTOBEYECKUMH LIEHHOCTSIMU U HJI€allaMH TPa)K1aHCKOTo 00IIeCTBa;

- TOTOBHOCTB ¥ CITOCOOHOCTD K CAMOCTOSTEIIEHOM, TBOPUECKOW U OTBETCTBEHHOM JICATEIBHOCTH;

- TOJICPAHTHOE CO3HAHHE W TIOBEJICHUE B MOJHUKYJILTYPHOM MUPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JHMAJIOT C JPYTUMH JIIOJIbMHU, JOCTHTaTh B HEM B3aUMOIIOHMMAHWs, HaXOJUTh OOIIWE ILEIH H
COTPYAHUYATD AJIA UX OOCTHUIKCHUSA



- HaBBIKM COTPYAHMYECTBA CO CBEPCTHUKAMH, AETbMHU MIIAJIIErO BO3pacTa, B3pOCIBIMH B
00pa3oBaTeNbHON, OOIECTBEHHO MOJIE3HOW, Y4eOHO-HCCIeI0BaTeIbCKON, MMPOSKTHOW U JIPYTHX BHIAX
NesITeIbHOCTH;

- TOTOBHOCTb U CITOCOOHOCTB K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA TIPOTIKCHUN
BCEH XKHU3HHU;

- CO3HATEJIbHOE OTHOIICHHE K HEMPEphIBHOMY OOPa30BaHUIO KaK YCIOBHIO YCHEIIHON
npodecCUOHAIBHON M 00IIECTBEHHOMN 1€ATEIbHOCTH;

- ACTETUYECKOE OTHOLICHHE K MHUpY, BKIIOYAs ACTETHKY ObITa, HAyYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOLLICHUIA;

- IPUHATHE U PEATH3aINI0 IEHHOCTEH 3J0pPOBOTO U 6€3011aCHOTr0 00pasa KU3HHU, MOTPEOHOCTH B
(GU3MYECKOM CaMOCOBEPLICHCTBOBAHMHU, 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM  JESATEIBbHOCTBIO,
HETPUSATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOICHUS alIKOT0JIsl, HAPKOTHUKOB,;

- OepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K (U3HYECKOMY U
MICUXOJIOTHIECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK M APYrHX JIOJCH, YMEHHE OKa3bIBaTh IEPBYIO
HIOMOIIIb;

- OCO3HAHHBIM BBIOOp Oynymed npodeccuu W BO3ZMOXKHOCTEH peanu3aluu COOCTBEHHBIX
IUIaHOB;

- OTHOIIEHHE K TMpOo(hecCHOHATBHON NESITETPHOCTH KaK BO3MOXKHOCTH Y4YacTHs B PEUICHUU
JIMYHBIX, O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHATIBHBIX TIPOOIIEM;

- c(OPMHPOBAHHOCTH JKOJOTHYECKOTO MBIIUICHUS, TOHUMAHUs BIUSHHUS COIMAIBHO-
HKOHOMHUYECKUX MPOIIECCOB Ha COCTOSIHUE NTPUPOTHON M COLIMATIBLHOM Cpeibl;

- IproOpEeTEHUE OMBITA FKOJIOTOHAIIPABICHHOH e TEITLHOCTH.

Memanpeomemnvie  pe3yiomamsl  0C80€HUs  OCHOBHOU  0OPA308AMENbHOU  NPOSPAMMbL
ompasicarom:

- YMEHHUE CaMOCTOSITEILHO OIMPEEIIATh LEIH JeSITEIbHOCTH U COCTABIATH IJIaHbI e TEIbHOCTH;

- CAMOCTOSITEIEHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTHPOBATH ICATEIBHOCTB;

- UCTIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI [T JOCTHXKEHUS OCTABIICHHBIX LIEJIel U pean3aluu
TUTAHOB JIESITEIFHOCTH; BRIOMPATH YCIICITHBIE CTPATETHH B PA3IMYHBIX CUTYaIUsX;

- yMEHHE TPOJYKTUBHO OOIIATBCA ¥ B3aMMOJACHCTBOBATH B IPOLIECCE COBMECTHOU
NESITEeTPHOCTH, YYHTHIBATH MO3HWIMK JIPYTHUX YYaCTHUKOB JIEATENbHOCTH, 3(dekTuBHO paspemiath
KOH(JIUKTBI;

- BIAJiCHHWE HaBbIKAMU IIO3HABATEJIbHOM, y4eOHO-MCCIEeNOBAaTENbCKOM U MPOEKTHOM
JesITeIbHOCTH, HaBBIKAMU pa3peleHus mpooiem;

- CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJOB PELICHUS MPAKTHYECKUX
3aja4, MPUMEHEHUIO Pa3IUYHBIX METO/IOB MTO3HAHUS;

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSTEIbHON HH()OPMALMOHHO-II03HABATEIbHON
NESITeIbHOCTH, BKJIIOYas YMEHHME OpPHEHTUPOBATbCS B PA3JIMYHBIX HMCTOYHHMKAX HMH(DOpMaLuy,
KPUTUYECKH OLICHUBATh U UHTEPIPETUPOBATH MH(POPMALIUIO, TOJIy4aeMYIO U3 Pa3IMYHBIX HCTOUYHHUKOB;

- YMEHHE HCIIONB30BaTh CPEICTBA HMH(GOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHM
(manee - HKT) B pemieHuun KOTHUTHBHBIX, KOMMYHHMKATHUBHBIX M OPIaHU3aLMOHHBIX 3aJay ¢
coOmoeHreM TpeOOBaHUN AProOHOMUKH, TEXHHKH O€30IacHOCTH, THUTHEHBI, pecypcocOepexeHus,
IPAaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30MacHOCTH;

- BIIQJICHUE SI3BIKOBBIMH CPEICTBAMHU - YMEHHE SICHO, JIOTHYHO M TOYHO M3J1araTh CBOIO TOYKY
3pEeHMsl, UCTIOIb30BaTh a/ICKBATHBIC SI3bIKOBBIE CPECTBA;

- BJIQJICHHE HaBBIKAMU MTO3HABATEIHLHOU PEQIICKCHH KaK OCO3HAHUSI COBEPIIIAEMBIX ICHCTBHUH U
MBICIMTENIBHBIX MPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUH, I'PAHUI] CBOETO 3HAHMSA U HE3HAHMsI, HOBBIX
MO3HABATENBHBIX 33a4 M CPEJCTB UX JOCTHKEHHS.

B obracmu npeomemuwix pesynomamos obpazoeamenvhas opeanuzayus ooueco 0opazo8anus
peanuzyem ciedyrouue 3a0au.

A. Ha 6azoeom ypoene:

- c(OPMHUPOBAHHOCTH MPEACTABICHUN O MECTE XUMUHU B COBPEMEHHON Hay4YHOH KapTHHE MUPA;

- NOHUMaHME POJM XMMHUU B (OPMHUPOBAHUHM Kpyrosopa U (PYHKIHOHAJIBHOH TPaMOTHOCTH
YeJI0BeKa /IS PEUICHUS PAKTUIECKUX 33/1a4;



- BJAJICHHE OCHOBOINOJAraloIUMU XUMUYECKUMH TOHATHSAMH, TEOPUSIMH, 3aKOHAMHU H
3aKOHOMEPHOCTSIMU;

- YBEpEHHOE MOJIb30BAHHE XUMUUECKON TEPMUHOJIOTHEN U CUMBOJIUKOIA;

- BIIaJICHUEC OCHOBHBIMU METOJIaMU HAYYHOTO TIO3HAHHMS, UCIIOJIb3yEMbIMH B XUMUH, TAKUMHU KaK
Ha0JII0/IeHue, ONMCaHUe, U3MEPEHUE, SKCIIEPUMEHT;

- yMeHHE 00padaThIBaTh, OOBACHITH PE3YJIBTATHI TPOBEAEHHBIX OIMBITOB U JICJIATh BBIBOIBL;

- TOTOBHOCTb M CIIOCOOHOCTH MPUMEHSATh METOIbl TMO3HAHMS MPU PEHICHUH MPAKTUYECKUX
3ajaq;

- c(OPpMHUPOBAHHOCTh YMEHUSI [aBaTh KOJHUYECTBEHHBIC OLEHKU M MPOBOJUTH PACUETHI IO
XUMHYECKUM (DOpMYITaM U ypaBHEHUSIM;

- BJIa/ICHHE TIPaBHJIaMU TEXHUKH 0€30MaCHOCTH MPHU HCTOIH30BAHIUH XUMHUUECKHUX BELIECTB;

- c(hOpMHUPOBAHHOCTh COOCTBCHHOW TO3HIIMH IO OTHONICHWIO K XUMHUYECKOW WH(popmammm,
MOJIy4aeMOM U3 pa3HBIX HCTOYHUKOB.

b. Ha yenybnénnom yposne:

- ¢(OpMHUPOBAHHOCTh CHCTEMbI 3HAHUN 00 OOIIMX XMMHUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX;

- c(opMHpOBaHHOCT, YMEHMI HCCIEAOBAaTh CBOICTBA HEOPraHWYECKUX M OPraHUYEeCKUX
BCIIECTB, OOBSICHITh 3aKOHOMEPHOCTH TMPOTCKAHWS XUMHUYECKHUX PEAKIUi, MPOTrHO3UPOBATH
BO3MOYXHOCTh MX OCYIIIECTBICHUS,

- BJIAJICHUE YMCHHSIMH BBIJIBUTATh TUTIOTE3bl HA OCHOBE 3HAHUW O COCTAaBE, CTPOCHHUHU BEIIECTBA
U OCHOBHBIX XHMHUECKHX 3aKOHAaX, TMPOBEPATh MX OJKCHEPUMEHTAIbHO, (QopMynupys Leib
HCCIICIOBAHMUS;

- BIQJICHHE METOJaMH CaMOCTOSITENIbHOTO  IJIAHUPOBAHUS UM TMPOBEACHHUS XUMHUYECKHX
OKCTIIEPUMEHTOB C COOJIIOJICHUEM TIpaBWiI Oe30macHO paboThl C BelECTBAMHU M J1abOpaTOPHBIM
o0opynoBaHueEM;

- cOopMHUPOBAHHOCTH YMEHHWI OIKCHIBATh, AHAIM3HPOBATH W OICHHWBATH JTOCTOBEPHOCTH
MOJIYYEHHOTO PE3YNIbTaTa;

- chopMHpPOBAaHHOCT, YMEHHH IPOTHO3UPOBATh, AHAIM3UPOBATH W OICHUBATH C TO3MIIHMA
IKOJIOTHYECKON OE€30MacHOCTH TOCJEACTBUS OBITOBOM M MPOW3BOJCTBEHHOW NEATEIHHOCTH YEIIOBEKA,
CBSI3aHHOM C TIEpepaOdOTKOM BEIIECTB.

Conep:xkanue yueoHnoro npeamera  ( basoewiii ypoeeHb)

Teopemuueckue ocnoswl opzanuueckou xumuu(10 knacc)

BBenenue B oprannyeckyro xumuio. Opranuueckue Bemiecta. Opranndeckas xumus. [Ipeamer
opraHn4yeckoi XumMuu. OTINYUTENbHBIEC IPU3HAKNA OPTaHUYECKHUX BEILIECTB U UX PEaKIIHil.

Teopust CTpoeHHs OPraHUYECKUX COEAWHEHUH. Teopuss XUMHYECKOro cTpoeHus A.M.
bytiiepoBa: OCHOBHBIE NOHATHUSA, MOJOXKEHUS, ciencTBUsA. COBpEMEHHBIE NPEACTABIECHUS O CTPOCHUU
OpraHMyeckux coenuHeHuil. M3omeprl. M3omepus. OMmupuueckue, CTPYKTYpHbIE, 3JIEKTPOHHBIE
dbopmynbl. Momenu MOJIEKYN OpraHMYecKuX coeAuHeHwil. JKu3Hb, HayyHas W OOIIECTBEHHAs
neatenbHocTh A.M. byTtieposa.

OCOOEHHOCTH CTPOEHUS U CBOWCTB OPraHWYECKHX COCIMHEHMH M MX Kiaccu(uUKalus.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE OPraHMYECKUX COeIMHEHUN. ['nopuau3anus 371eKTPOHHBIX
opOuTaneit mpu 0Opa3oBaHWU KOBaJCHTHBIX cBsi3eil. IIpocTast M KpaTHass KOBaJICHTHBIE CBSI3H. MeTObI
HCCIIE0BAaHUS OPTaHUYECKUX COCTMHEHUM.

TeopeTnueckre OCHOBBI, KJIacCHU(UKAIUS © 3aKOHOMEPHOCTH TMPOTEKAHUS PEaKIIHid
OpraHUYeCcKuX coequHeHU. TeopeTnueckre OCHOBBI MMPOTEKAHUS PEAKIUN OPraHUYECKUX COCIUHEHUMH.
Knaccudukanus opraHI4ecKux peakiuid.

Oco0eHHOCTH MPOTEKAHMSI PEAKITNil OPraHUYECKUX COCTMHECHUM.

Kiaccsl oprannyeckux coeIMHEHU. YTIeBO10POIbI

[Ipenenvubie  yraeBomopoabl. CTpoeHHME MOJEKYJNT  alkaHoB. ['omosiornueckuii  ps.
Homenknmatypa u wusomepus. PusnuecKue CBOMCTBA aJKAHOB. XUMHUYECKHE CBOMCTBA: TOPEHHE,



TaJIOTEHUPOBAaHNE, TEPMHUUYECKOE pa3jIOkKeHUe, uzomepuszanmsa. HaxokaeHue alkaHOB B NPUPOJE.
[losnydeHnue 1 NpUMEHEHUE AJIKAHOB.

[luxnoankanel. CTpoeHHME MOJEKYN, T'OMOJIOTHYECKUH psil, (U3NYECKUe CBOWCTBA,
pacnpoCTpaHEHUE B IPUPOAE. XUMHUECKUE CBOMCTBA.

Henpenenbubie yrieBogopoabl. AusikeHbl. CTpoeHue Mojekyd. PU3MYecKHue CBOWCTBA.
N3omMepus: yriaepogHoOM LENH, MOJOKEHMs KPaTHOM CBS3M, LIUC-, TpaHc-u3omepus. Homenkiartypa.
XUMUYECKHE CBOMCTBA: pEaKUUU OKHUCIICHMs, IPUCOEOUHEHMs, nonuMepusanuu. Ilpasuno B.B.
MapkoBHHKOBa. CrOCOOBI TOTYYECHHUS AITUIICHA B JIAOOPATOPUH U TIPOMBIIIIIICHHOCTH.

Anxanuensl. Ctpoenue. Pu3nueckue 1 XMMUYECKUE CBOMCTBA.

[Ipumenenne ankanuenos. HatypanbHblil kaydyk. PesuHa.

Anxunel. CtpoeHue Moiekyn. @u3ndeckrue 1 XMMUYECKHe CBOMCTBA. Peakiuu nprucoe uHeHus
u 3amemienus. [lonyuenue. [Ipumenenue.

Apomartndeckue yrieBonopoab! (apensl). benson u ero romonoru. CrpoeHue, gusnueckue
CBOMCTBA, H30MEpHs,, HOMEHKJIAaTypa. XHUMHUYECKHe cBolcTBa OeH3osa. l'omonorm OeHsona.
OcoO6eHHOCTH XUMHUYECKUX CBOWCTB FOMOJIOrOB O€H30I1a Ha npumepe Toiyosa. [Ipumenenue Oenzona u
€ro rOMOJIOTOB.

I'eneTnueckas cBsA3b YIriI€BOLOPOIOB.

[IpousBoaHbIE YTrIE€BOIOPOIOB

Crnuptel, ¢enonsl. Kinaccupukanus, HOMEHKIAaTypa W HM30MEpHUsS CIHUPTOB, MPEICIbHBIX
OJIHOATOMHBIX CHUPTOB. ['oMonoruueckuii psii, cTpoeHue u pusmueckue cBoicTBa. BogoponHas cBs3b.
Xumnueckue cBorcTsa. [lonydenue u npuMeHeHue ClupToB.

Mmuoroatomuble cnupthl. Knaccudukauus, HOMEHKIATypa W H30MepHUs. DTWICHIVIUKOIb U
rimuepud. CoctaB, crpoeHue. dusnueckne M XUMHUYECKHE CBOMCTBA. [losydeHMe M NpUMEHEHHE.
KauecTBeHHbIE peakiuy HA MHOTOaTOMHBIE CIIUPTHI. CIUPTHI B )KU3HU desioBeka. CIIUPTHI U 3710POBbE.

®enonpl. DeHON: COCTaB, CTPOCHUE MOJIEKYJbl, (U3MUEeCKHe U XMMHUYECKHE CBOMHCTBA.
[Ipumenenue ¢eHona u ero coeAMHEHU. MX TOKCMYHOCTD.

Anbaeruapl, KeTOHbI, KAPOOHOBBIE KUCIOTHI U CIOXKHbBIE 3(PUpbl. XapaKTepUCTHKA allbJAETHUI0B
1 KeTOHOB ((pyHKIMOHaNbHAA Tpymmna, obmas Gopmyna, npeacrasutenu). Knaccudukanus anbaerunos.
I'omonornueckuil pspa npenenbHblX anbaeruaos. Homenknarypa. dusudyeckue cBOMCTBA. XUMUYECKHE
CBOMCTBA: PEAKLNH OKHUCJIEHUS, MPUCOEIUHEHUS, MOJUKOHAeHCaInd. DopManbAerul U aneTaaIbIerua:
MIOJIyYEHHUE U IPUMEHEHHE. ALIETOH KaK MPEICTaBUTENb KETOHOB.

Knaccudukanus kapOooHOBBIX KHCIOT. OZHOOCHOBHBIE HACHIIIEHHbIE KapOOHOBBIE KHCIIOTHI:
TOMOJIOTHUECKUH DsAJl, HOMEHKJIaTypa, cTpoeHne. Pu3nueckue U XMMUYECKHE CBOMCTBa KapOOHOBBIX
kucioT. [IpumeHenne u nonyueHre KapOOHOBBIX KUCIIOT.

Kpatkue cBengeHuss o0 BbICHIMX KapOOHOBBIX KHCIOTax: MaJbMUTHHOBOW, CTEapUHOBOM H
oJIenHOBOM. Pacnipoctpanenue B npupoje. CBoicTBa U nmpuMeHeHne. Mbiia.

CoctaB u HOMeHKIaTypa. PU3HUECKUE U XUMUYECKHE CBOMCTBA. [ MIPOIM3 CIOKHBIX H(PHPOB.
PacmipocTpaneHnne B mpupoe U IPUMEHEHHE.

['eneTnueckas CBs3b YIieBOJOPOIOB, CIUPTOB, alIbJAECTHI0B U KAPOOHOBBIX KUCIIOT.

Azotconepxamue coequHenus. Knaccudukanus, coctas, n30Mepusi 1 HOMEHKJIaTypa aMHUHOB.
I'omonoruueckuii psia. Ctpoenne. @U3nyecKkre 1 XUMUUYECKHE CBOMCTBA aMUHOB. [IpriMeHeHne aMUHOB.
AHWIMH - IPEACTABUTENIb apOMATUYECKUX aMUHOB. CTpoeHHe MOJEKyibl. PU3HuecKknue U XUMHUYECKUE
CBOMCTBa, KadecTBeHHas peakius. CnocoObl mMonydeHHs. ApoMaTHUECKHE TI€TEPOLUKINYECKUE
coefuHeHus. [lupuauH U MUPPONI: COCTaB, CTPOEHUE MOJIEKYN. 3HAueHUe aMHMHOB. TabakoKypeHue u
HapKOMaHHs - yrpo3a >KU3HU 4EJIOBEKa.

BemecTBa KHBBIX KJIETOK

XKupsbt. XKupsl - TpUTTUIEPUIBL: COCTaB, GU3UIECKHAE U XUMHUYECKHE CBONUCTBA XKUPOB. JKHpPHI B
KM3HU Y€JI0BEKA U yesioBedyecTBa. JKUpbl Kak MUTATENBHBIE BEIIECTBA.

VYraeBoasl. OOpa3zoBaHue yrieBofoB B mporecce (ortocunresa. Knaccudukanus yrieBoaos.
I'moko3a: ¢usnueckue cBoiictBa. CTpoeHME MOJEKYIbl: albJAETUAHAs M LUKIMYECKUE (DOPMBI.
dusnueckrue U XUMHUYECKHe cBoiicTBa. [Ipupo/HblE HCTOUHUKH, CIOCOOBI MOJYyYEHHUS M NPUMEHEHHUS.
@pykro3a. Pubo3a m nesokcupuboza. IIpeBpamieHue riaroko3sl B opraHuzme dyenobeka. Caxaposa.
Haxoxnenune B mpupone. buonorunueckoe 3Hauenue. CocraB. dusznyeckue U XUMHUYECKUE CBOMCTBA.
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Kpaxman. Ctpoenue, coiictBa. Pacnpoctpanenue B npupoze. [lpumenenue. Lenmronosa - npupoaHbIid
nonumep. CocTaB, CTPYKTypa, CBOICTBa, HaXxOXKACHUE B NpUpOJEe, NpuMeHeHne. Hutpatel n anerarsl
LIEJUTIOJIO3BL: TTOJIyYeHUE U cBoicTBa. [Ipumenenue.

Amunokucnotel. [lentunael.  benku. CoctaB, cTpoeHue, HOMeHKIaTypa. M3omepus.
l'omonornueckuii psin  amMuHOKUCHOT. Du3nyeckne M XMMHYECKHME CBOWCTBA. J[BOWCTBEHHOCTH
XUMUYeCKUX peakuui. Pacmpoctpanenue B mpupozge. llpumeHeHue U 1noslydeHHE aMUHOKHUCIOT B
nabopaTopum.

benku. Knaccudukanms OenkoB 1O cOCTaBy M MPOCTPAHCTBEHHOMY  CTPOCHHUIO.
[IpocTpancTBeHHOE cTpoeHue. PU3NYECKUe U XUMUYecKue cBoiicTBa. KauecTBeHHbIE peakiiuu Ha OEIKU.
I'unponus. Cunre3 6eNKOoB.

EnunctBO OMOXMMHUYECKUX PYHKUIUN OENIKOB, )KUPOB, YTIECBOIOB.

Oprannueckasi XMMUS B )KM3HU Ye€JI0BEKa

[IpuponHble HCTOYHUKH U CHOCOOBI MEpepadOTKH  YriIeBOAOPOAOB. [IpombiluIeHHBIH
oprannueckuii cunte3. Hedts m HedrTenpomykTsl. Pusmueckue cpoiictBa. CrocoObl mepepaboTku
Heptu. Ileperonka. Kpekunr tepmuueckuil u karamutuueckuidl. Kokcoxumuueckoe MpOU3BOACTBO.
[TpupoHbIif ¥ MOMYTHBIA HE(PTAHOM ra3bl, KX COCTaB U UCIIOJIIb30BAHUE B IPOMBIIIIIEHHOCTH.

[lonmumepsl - CHUHTETUYECKHWE BBICOKOMOJICKYJISpHbIE coequHeHus. OOmme MoHATUS O
CUHTETUYECKUX  BBICOKOMOJIEKYJSPHBIX  COECJUHEHMSIX: IMOJIMMEp, MAaKpOMOJIeKysla, MOHOMED,
CTPYKTYpHOE 3BEHO, CTEleHb NOJIMMEpU3alliu, TeoMmeTpuyeckas ¢opma Makpomoiekyna. CpoiicTBa
nonuMepoB. Knaccupukanus nomumepoB. Peaknum  nmonuMepusanMd M [OJIMKOHZEHCAIMH.
CuHTeTHYECKHE KaydyKd: M3OMPEHOBBIA, OyTaaueHOBBIA U NUBHUHUIOBBIA. CHUHTETHUYECKHE BOJIOKHA:
alleTaTHOE  BOJIOKHO, JIaBCAH W  KAalpoOH; IUIACTMAacChl:  MHOJUATWUJIEH, IOJMBUHUIXJIOPUI,
MOJIMBUHWICTHPOJ. IIpakTHueckoe WHCHOJIb30BaHME IOJIMMEPOB M BO3HHUKLIME B PE3YJIbTaTE 3TOTO
IKOJIOTUYECKHE MpobsieMbl. BropuuHnas mepepaboTka MmoamMepoB.

Oprannueckas XMMHUSI U OKpy>Karomias cpefia. XuMUYECKasi SKOJOTHs KaK KOMILUIEKCHAsI HayKa,
M3y4damonias COCTOSHHE OKPYXKAIOMIEH Cpeapl. 3almuTa OKPYKAOWIEH Cpeabl OT 3arps3HSIONIErO
BO3/CHCTBUS OpraHMyecKux BemecTB. CriocoObl YMEHBIICHHsT HETaTUBHOTO BO3JIEHCTBHS Ha NMPHUPOILY
OPraHUYEeCKHX COETUHECHUM.

O6mas xumus (11 kaacc)

Baxueiliive nouatus u 3akoHsl xuMuu. ATom. BemectBo. [IpocThie U clioKHBIE BEIIECTBA.
Onement. M3otombel. MaccoBoe umncio. Yucino ABoranpo. Momab. MomnspHblii 00bEM. Xumudeckas
peakiys. 3aKOH COXpaHEeHHsI MacChl, 3aKOH IMOCTOSHCTBA COCTaBa, 3aKOH ABOTaJpo.

Teopusi ctpoenusi aroma. llepumoandeckuii 3akoH u llepumoandeckass cucTeMa XUMHUYECKUX
anementoB .M. Menneneesa. Moaenu crtpoeHus atoma. fIIpo M HYKJIOHBL. OJEKTPOH. ATOMHas
opbutans. PacmnpeneneHue dIEKTPOHOB MO OpPOUTAISIM. OJIEKTpOHHAs KOHQUTypalus aTOMOB.
BaneHTHBIE 2JIEKTPOHBI.

A. JlaBya3pe - TBOpEI] XMMHUYECKON PEBOJIIOUMH U OCHOBOIOJOKHHUK KIIACCUMYECKOW XUMUH.
IIpenckaszanue 1. 1. MenaeneeBbIM CyIeCTBOBAHNS HOBBIX XUMUUYECKUX DJIEMEHTOB.

CtpoeHue u MHOTOOOpa3ue BEIIECTB. XUMHUYECKash CBs3b U €€ BuAbL. KoBajeHTHas CBs3b, €€
Pa3HOBUJAHOCTH W MEXaHW3MbI O0pa30BaHUA. DJEKTPOOTPHIIATEIHHOCTh. BaneHTHOCTh. CTeneHb
okucinenus. MonHas cBs3b. Metammueckass cBsi3b. BomoponHas cBa3b. BemiecTBa MONEKyJIsSpHOTO U
HEMOJICKYJIIPHOTO CTpOeHUsl. AMOp(HOE M KPHUCTAIIMYECKOE COCTOSIHME BemecTB. Kpucramimdeckue
peméTku U ux TUbl. [IpuunHBl MHOTOOOPa3us BEIIECTB: M30MEPHSI, TOMOJIOTHS, aJUIOTPOTIHSI, U30TOTHS.

KomrmnekcHele coenunenus.

Cwmecu u pacTBOpHI BemiecTB. UucThle BemecTBa U cmecu. MictnHHbIe pacTBOphl. PacTBOpuTens
U PAacTBOpPEHHOE BelIecTBO. PacTBopeHuMe Kak (u3mko-xumudeckuii mpormecc. CrocoObl BBIpaKEHUS
KOHLIGHTpAllUl PAacTBOPOB: MaccoBas JOJs PACTBOPEHHOIO BELIECTBA, MOJIApHAs KOHUEHTpaLusl.
PacTtBopsl anekTponurtoB. JucnepcHocTs. JucnepcHsie cuctembl. KoioniHbIe pacTBOPHI.

['enu n 3011.

XUMUYECKUE peakiuu. XUMHUYECKHE pPEaKIUU B CUCTEME MPUPOAHBIX B3aUMOICHCTBUM.
Pearentsl u mpomaykTsl peakiuil. Knaccubukanum OpraHMYecKUX U HEOPraHUYECKUX peaklui.
TernoBeie 3ddexTer peakiuu. Tepmoxumudeckue ypaBHeHHS peakinuid. CKOpPOCTh XHMHUYECKOH
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peakiuu. DHeprus aktuBauuu. OakTopsl, BIUSIONIME HA CKOPOCTh peakiuu. Katanns u kaTaau3aTopsl.
Nuruburopsr. [Ipomoropel. Katanutuueckue siapl. @epmentsl. OOpatumMble U HEOOpATUMBIE PEaKIUH.
Xumuyeckoe paBHoBecue. Paktopbl, cmemawnme paBHoBecue. [lpunuun Jle Ilarense. 3akoH
JEUCTBYIOLIMX MaccC.

Teopust 3MEKTPONUTHUECKON TUCCOUMALU. DIIEKTPOIUThL. AHUOHBI U KaTUOHBL. CHUIIbHBIE U
ciabble IEKTPOIUTHI. DIIEKTpOIUTHYecKas auccoruanus. CtemneHp aucconuanuy. Peakuun MOHHOTO
oOMeHa B BOJHBIX pacTBopax. MloHHOe mpou3BeneHue Boabl. Bonopoansiit mokasarens (pH) pactBopa.
Nupukaropsl. ['maposins opraHn4ecKuX U HEOPraHUIECKUX COCTUHEHUM.

OKHUCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. MeTos 3JIeKTpOHHOro OanaHca. DJIEKTPOJIU3.
XHUMHUYECKHE UCTOYHHUKH TOKA, FaJIbBAHUYECKUE MIEMEHTBI U aKKyMYJISTOPBI.

Heoprannueckas xumus

Meramibl. XapakTtepHble 0cOO€HHOCTH MeTaiuioB. [lonmoskenune MmertamnoB B Ilepuomgmueckoit
cucteMe. Mertajibl - XUMHUYECKHE 3JIEMEHTBI W MpPOCThbIE BellecTBa. PU3NYECKUE U XUMUYECKHE
cBoiicTBa MeTtaiioB. OOmas xapaktepucTuka MetauioB IA-rpynmsl. lllenmodnsle MeTamnsl M UX
coenuHeHus. CTpoeHe, OCHOBHBIE CBOMCTBA, 00JIACTH MPUMEHEHUS U TOJTy4YeHHUE.

O6mas xapakrepuctuka MetaioB I[IA-rpymmer. [[€nodyHo3emenbHble METAUIBI U HX
BakHeiue coequHeHus. JKECTKOCTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

Kparkas xapakrepuctuka osmemeHTOB IIIA-rpynmbel.  AJMIOMMHMM M €r0  COEJUHEHUS.
AMQOTEepHOCTh OKCHAA M TUAPOKCHIA alOMHMHHUA. AmoMuHoTepMus. [lomydeHue u mnpumeHeHue
AITFOMHHUSL.

XKene3o kak mnpexncraButenb d-siaemMeHTOB. AjutoTporus skene3a. OCHOBHBIE COEIMHEHUS
xenesa (11) u (III). KauecTBeHHble peakiiiy Ha KATHOHBI XKeJe3a.

[lonyyenue u mnpuMmeHeHue MeTayioB. Kopposuss MeTauioB M CHOCOOBI 3alUThl OT HeE.
Crnasel. [Ipon3BoACTBO YyryHa U CTaJu.

Hewmerannsl. [lonoxxenne Hemeramios B [lepuonnueckoii cucteme. Hemeramisl — XUMHYECKUE
3JIEMEHTHI U MIPOCTHIE BemecTBa. PU3NUEeCKUEe U XUMUYECKUE CBOMCTBA HEMETAILIOB.

OOmast xapakTepUCTHKAa TaJlOTEHOB - XMMHUYECKHX 3JEMEHTOB, IPOCTBIX BELIECTB U HX
coeMHeHU. XUMHYECKHe CBOICTBA M CHOCOOBI TMOJY4YEHHs] TaJOreHOB. ['aloreHoBOIOpOAbI.
I"anorennasl. Kucnopoacoaepskaliye coeIMHEHUS XJI10pa.

biiaropoansie rassi.

B3anmoCBsI3b HEOPraHMYECKOW U OPTaHUYECKOW XUMHUHU. XUMHS B HAILIEH KU3HU

Knaccudukanus u B3auMOCBSI3b HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB M MaTepHaloB.
CpaBHUTENIbHAs XapaKTEPUCTUKA METAJUIOB U HEMETAUIOB U UX coeauHEHU. OKCuabl, THAPOKCUIBI U
COJIM: OCHOBHBIE CBOICTBA U CIIOCOOBI MonydyeHus. CpaBHUTEIbHAS XapaKTEpUCTHKA CBONCTB OKCUIOB U
TUAPOKCHUIOB HEMETAIIIOB U METAJIIIOB.

Heoprannueckne BemecTBa. Opranudeckue BemecTBa. Mx kimaccudukanus ¥ B3aUMOCBS3b.
O06o0011eHre 3HaHUI 0 HEOPTaHUYECKUX U OPTAaHUYECKUX PEaKIIHSIX.

Pa3BuTHe Ononoruyeckoil XuMuM - akTyasibHas MOTPEOHOCTh HAILIETO BPEMEHH.

[Ipon3BOACTBO U MIPUMEHEHHE BEILIECTB U MAaTEPUAIOB. XUMHUUYECKas TeXHOIOrus. [IpuHumns!
OpraHM3alil COBPEMEHHOT0 IPOU3BOJCTBA. XUMHUYECKoe ChIphE. MeTamanueckue pyasl. OOmrue
CIOCOOBI TOJYYEHHUS METaioB. MeTamulyprus, MeTaJulyprudeckiue Mpolecchl. XUMHUYECKas
TEXHOJIOT'MS] CHHTE3a aMMHaKa.

BemectBa u matepuanel BOKPYI Hac. buonormdecku akTUBHBIE BemiecTBa ((epMEHTHI,
BUTAMUHBL, TOPMOHBI). XHUMHS MU MEAWIMHA. AHAIBIeTHUKH. AHTHOMOTHKU. AHeCTe3Hupylolne
npenapatel. CpezactBa OBITOBOM XuMmMuu. Moromue W 4ucTAmMe cpenctBa. [IpaBuna Ge3omacHOU
paboThI CO cpecTBaMH OBITOBOM XUMHUH.

DKoNoruyeckue MpodseMbl XUMUHM. VICTOYHMKH W BUABI XWMHUYECKHUX 3arpsi3HEHHN
OKpy’Karolen cpenpl. XUMHUYECKUE IMPOU3BOACTBA U UX TOKCHUYHBIC, TOPIOUME U B3PHIBOONACHBIC
OTXOMBI, BBIOPOCHL. XHMMHKO-IKOJIOTHYECKHE TMPOOJIEMBI OXpaHbl aTrMocdepsl, cTpaTochepsl,
ruapocdepsl, murocdepsl. [lapaukossiit a¢dext. Cmor. Kuciaotusie qoxau. Paspyienne 030H0BOro
cinosi. CrouHble BOJBL. 3aXOPOHEHHME OTXOJOB. OKOJOIMUECKMH MOHHUTOPHHI. OKOJIOIMYECKHE
POOJIEMBI U 3JI0POBbE YeNIOBEKa. XUMUS U 3I0POBBIi 00pa3 KU3HU.

XUMUYECKHUE MPOIECCHI B )KUBBIX OpraHU3Max.
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Mertoasl mo3HaHWS B xuMmMud. Onucanue, HAONIOACHUE, XUMHUYECKHH JKCIIEPUMEHT.
XUMHAYECKUU aHAIN3 U CHHTE3 BEIIESCTB.
EcrecTBeHHOHay4YHas KapTUHA MUpa. XUMHUYECKas KapTUHA MPUPOIBI.
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TemaTnueckoe niaannpoanue 10 kiaacce (14 B Heges110, Beero 34 1)

Ne Tema XapakTepucTHKA OCHOBHBIX BH/IOB J1eITeJIbHOCTH YYeHHKA
ypoka
Pasnea 1. TeopeTrnueckne 0CHOBbI OPraHM4YecKoi XumMnu (4 1)

Tema 1. BBegenue B oprannyeckyro xumuto (1 1) Paznuuath  mpeaMeThl  M3YYEHHUS  OPraHUYECKOH U
1 [lpeaxMer W  3HayeHwe oOpraHuueckoil xumuu. OcoOeHHocTH | HEOpraHuveckod xumuu. CpaBHHBATH OpraHUYECKUE U

OpTraHMYEeCKUX COeTMHEHUH HEOpraHuueckue coeAuHeHus.  HaspBaThb  M3y4eHHBIE

Tema 2. Teopusi CTPOCHHsI OPraHNYECKUX COSAMHEHUI (2 1) MOJIOKEHHUS] TEOPUU XUMHUYecKoro crpoenust A.M. bytnepoga.
2 | Teopus xummueckoro crpoerus A.M. Byrineposa. M3omepsl Onepuposats HOHATHAMU «aTom, «MOJICKYIIa»,
3 Cocrasnenme bopmyn m3omepos. Homemimarypa oprammdeckux | (BAICHTHOCTb), «XHMHYECKOE CTPOCHHE», (CTPYKTypHas

cOeTUHe M bopmyna»,  «u30MeEpHs», «U30MEphl». MonenupoBaTh

IPOCTPAaHCTBEHHOE CTPOEHUE METaHa, ITaHa, MPoNaHa

Tema 3. OCOOEHHOCTH CTPOCHUS M CBOWCTB OPTaHUYECKUX OnuceiBaTh  NPOCTPAHCTBEHHYK  CTPYKTYpY  H3ydaeMbIX

coeiMHeHnH, ux Kinaccudukamys (1 1) BemecTB. CucremMaTu3upoBaTh 3HaHHUA O  KOBAJEHTHOU
4 DNeKTPOHHAs TNPUPOA XUMHYECKOH CBS3M B  OpraHuueckux | XUMHYECKOH CBA3W. Pasnmyarh THITEI THOpHAN3aLHH

COCIMHEHUSAX. SIBIeHHME THOpHUAM3AIMM  aTOMHBIX  OpOWTANCH.

Knaccudukanus opraHnuecKux BeIIeCcTB

Paznea 2. Kinaccobl opranndeckux coequHeHuid. Yriaesogopoasl (11 4)

Tema 4. IlpenensHble yriaeBogopoas! (3 u) HccnenoBath cBoilcTBa u3ydaeMblx BemiectB. HaOmropatsb
5 AJIKaHBI: TOMOJIOTHUS, U30MEPUS U HOMEHKIIATYpa JEMOHCTPUPYEMbIE M CAMOCTOSITENIFHO MPOBOJUMBIE OTIBITHI.
6 dusnyecke M XUMHYECKHE CBOMcTBa ankanoB. Ilomydenwe u | Habnronmarth m ONMCHIBAT XMMHYECKUE PEAKIMH C TIOMOLUIBIO

NpYMEHEHUE AJIKAHOB s3pika xumuH. CoOnoaTh MpaBUila TEXHUKH OE€30MacHOCTH.
7 LMKII0AIKaHbI Oxa3pIBaTh MEPBYIO MOMOIIb NPU OTPABICHUAX, O0XKOTax MU

Tema 5. Herpe/iesbHble YIIeBogopos! (4 ) JIpyrux TpaBMax, CBSI3aHHBIX C BEIECTBAMU U JaOOpaTOPHBIM
8 | AJKCHbI, A/KHHbI, AKAANCHBL TOMOJIOTHS, H30MEPHS 1 HOMCHK/IaTypa | COOPYAOBAHUEM. Haspisats YIJICBOLOPObI 1o
9 XUMHUYECKUE CBOICTBA, MOTYYEHUE U TPUMEHEHHE ITUJICHA MCKIYHAPONHOH — HOMCHKNAType. — PasmuuaTh — NOHATHS
10 | Tlpaxtudcckas pabota Ne 1. TIoMydcHHC oTHICHa M M3yHCHHG GrO «H30MEp» U «TOMOJIOr». MoaenupoBaTh IPOCTPAHCTBEHHOE

CBOMNCTE CTPOCHWE METaHa, OTaHa, NPOMAHA, OTHICHA, AlCTHICHA.

= XapakTepu3oBaTh CHOCOOBI MOJy4yeHHUs, CBOMCTBA U 00JaCTU

11 | Xumuueckue CBOICTBa, MOJydeHHME M MpPUMEHEHHE [HWBUHWIA H IpUMCHEHHA WM3yJaeMEX  BemecTs. ONGITHEM  IyTéM

aleTHIICHA JIOKa3bIBaTh  HEMPEICNbHBIA  XapakTep  YIJIEBOJOPOJIOB.

Tema 6. ApomaTHYECKHE yriIeBOAOPOIBI (4 U)
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12

ApOMaTI/I‘ICCKI/Ie YriIeBOAOPOABI. benzom. COCTaB, QJICKTPOHHOC H

IMPOCTPAHCTBCHHOC CTPOCHUC

13

XUMHYECKUE CBOMCTBA OEH30J1a M TOIyoJIa

14

O600marommii ypok mo teme 4

15

Kontponbnas padora Ne 1.
JdemMoHcTpanum.
1. OnpeneneHne Ka4eCTBEHHOI'O COCTaBa METaHa Mo MPOAyKTam
ropeHus. 2. B3pbIB cMecu MeTaHa
C BO3JyXOM.
3. OTHOLIEHNE NPeIeTbHBIX YTIEBOAOPOAOB K PACTBOPY
nepMaHraHaTa Kajaus, eJI04e U KUCIOT.
4. 'openue 3TUIEHA.
5. B3aumogeiicTBue sTuieHa ¢ OpoMHON BOJIOM.

6. BzauMmonelicTBue 3TUICHA C paCcTBOPOM IICPMaHI'aHATA KaJIUsl.

7. llonyuyeHue aneTuieHa KapOUAHBIM CIIOCOOOM.
8. 'openue anerusieHa.
9. B3aumopeiicTBue ameruiaeHa ¢ OpoMHON BOJIOH.

10. B3aumopeiicTBre alieTUIIEHa C pacCTBOPOM IIEpMaHIraHaTa
KaJIHsl.

11. beH3os kak pacTBOPUTEb.

12. OtHomIeHHEe OeH30I1a K OpOMHOI BOJE.

13. OtHomeHue 6eH30J1a K pacTBOPY MepMaHraHaTa KaJus.
14. T'openue Genzona.

15. Okucnenue Toayona.

JlabopaTopHbIe ONBITHI.

1. BroroBnenue Moeed MOJIEKyJ yriaeBOAOPOI0B.
2. V3y4yeHue CBOMCTB IPUPOJHOrO KaydyKa

O6o00maTe 3HaHMA M JENaTh BBIBOABI O 3aKOHOMEPHOCTSIX
WU3MEHEHUH CBOICTB YIJIEBOAOPOJOB B TOMOJIOTMUECKUX Psiax.
[IporHo3upoBaTh CBOKMCTBA M3y4YAEMbIX BEIIECTB HA OCHOBAaHUHU
TEOPUU XHMHYECKOTO CTPOECHMSI OPraHMYECKUX COEIMHEHUI
A.M. bymiepoBa. OnuceiBaTh T€HETUUYECKUE CBS3U MEXKIY
M3yYEHHBIMU KJIacCaMu OpraHUYEeCKHUX BEILIECTB.
OcCymecTBISITh  PacU€Thl IO HAXOXKIECHUIO MOJEKYJISIPHOU
dbopMynbl  BemlecTBa IO  MPOAYKTaM  €ro  CrOpaHHus.
Hcnonp3oBaTh AJITOPUTMBI pu pemeHun 3a/1a4.
OcyiecTBISATh BHYTPU- U MEKIIPEIMETHBIE CBSI3U

Pa3zpnen 3. IlpousBoaubie yriesoaopoaon (14 1)

Tema 7. Cnupmot, chenonvt (4 u)

16

[lonsTue o cnimprax. IlpenenpHbie oqHOaTOMHBIE CIUPTHL. BogopoaHas

CBA3b

MOI[GJ'II/IPOBaTL CTPOCHUC HN3YYACMbIX BCIICCTB. Ha3zwiBaTh
OIHOATOMHBIC CIIUPTBI II0 MC)I(,HYHaPO,HHOﬁ HOMCHKIJIATYypC.
HccnenoBaTh CBOMCTBA OJHOATOMHBLIX M MHOT'OATOMHBIX
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17 | Meranon wu o9ta”on. [lomyyeHume ¥ XHMMHUYECKHE CBOicTBa | cnupToB, (¢eHona. HabmogaTe  1eMOHCTpupyemble U
OJTHOATOMHBIX CITPTOB CaMOCTOSITEILHO ~ MPOBOAMMBIE  OMBITHL.  Habmiomate u
18 MuoroaromMHble CIIUPTEIL: OTUIICHIJINKOJIb, IIALIEPUH OMMUCBIBATH XUMHUYCCKHUEC PCAKINU. HpOBOl[I/ITL Ka4€CTBCHHBIC
19 | ®enonsL peakiuu Ha MHOTOATOMHBIE CHUPTHI U (heHosbl. OKa3bIBaTh
JleMoHCcTpanum. MEPBYI0 TMOMOIL TPHU OTPABICHUSIX, OXKOTaxX U JPYrux
1. CpaBHeHUE CBOWCTB MPEICIBHBIX OJHOATOMHBIX CITUPTOB TpaBMaX, CBSI3aHHBIX C BEIIECTBAMH H J1aOOpaTOPHBIM
(paCTBOpI/IMOCTBBBOI(e, TOpCHHe, B3aUMOJIENCTBUE C HanI/IeM). 060py2[OBaHI/I€M. 0606]_[_[31“}3 3HaHUSI M JejaTh BBIBOABI O
2. B3auMo/Ie#CTBHE IIMIIEPUHA C HATPHEM. 3aKOHOMEPHOCTSIX HW3MEHEHHUH CBOWCTB (YHKIHMOHAJIBHBIX
3. PacTBOpMMOCTH (heHONa B BOJIE. NPOU3BOAHBIX YIJIEBOLOPOLOB B T'OMOJIOTMYECKUX pPsAgAX.
4. BzanmozeiictBre ¢peromna ¢ OpOMHOI BOLOI. OnucelBaTh TE€HETUYECKUE CBSI3U  MEXKAY HM3YyYEHHBIMU
5. B3anmozeicTere (heHoa ¢ pacTBOPOM LIENTOYH. KJIACCAMU OPraHMYECKHX BEIIECTB. XapaKTepH30BaTh CIIOCOOBI
6. Beitecuenue (1)6HOJIa n3 q)eHOHSITa HaTpuia erJIBHOﬁ KHUCJIOTOM. MOJIy4YCHUS, CBOMCTBA M 00JIaCTU IPUMCHCHUSA H3y4aeMBbIX
7. BaumopeiicTBue geHomna ¢ pactBopoM xiopuna xenesa (I11) u BemectB.  OCyHIECTBIATH  Pacu€rThl [0  XMUMHYECKHM
OpOMHOI1 BO/10HA. yYpPaBHEHUSAM, €CJM OJHO M3 PEarupyIOlIMX BEINECTB B3SATO B
JIaGopaTOopHBIE OTIBITHI. U30BITKE
1. Peakmust okucneHus 3TUI0BOro cnupra okcuaom meau (II).
2. PacTBOpeHue riuieprHa B BOJ€.
3. B3aumopeicTBHe rHIepruHa CO CBEKEOCAKIEHHBIM THAPOKCHIOM
menu (I1)
Tema 8. Anvoecuovl, KapbOHOBbIE KUCIOMbL U COJNCHBLE dupbl (7 1) WccnenoBaTh CBOMCTBA albJErU0B, KapOOHOBHIX KHCIIOT.
20 | Anpaeruzpl: M30MepHs, HOMEHKIATypa, (U3UYecKkue M Xumuyeckue | Habaromate  JIEMOHCTpHPYEMBIE M CaMOCTOSTEIILHO
CBOICTBA pOBOAMMBIE ONBITE. HabmonaTe M ONuchiBaTh XUMUYECKUE
21 | IlonydeHue v MPUMEHEHHE aJTbJICTHUIIOB peakuuu. [IpoBoIUTH KaueCTBEHHbIE PEAKIIMH Ha aJlbJETHIbI,
22 | Kap6oHOBbIe KHCIOTBI: TOMOJOTHS, H30MEpHs, HOMEHKIaTypa. | KapOOoHOBble xucnorel. CobirojaTh MpaBUIa  TCXHHKH
dusnyeckue cBoiicTBa KapOOHOBBIX KHUCIOT OesomacHocTH.  OKashIBaTh  MEPBYIO  IOMOLIb  TPH
23 | XuMuuecKue CBOMCTBA M MOJyYeHHE KapOOHOBBIX KHcIOT. Croxnple | OTPABICHIAX, OXOTax M JApyruX TpaBMax, CBASAHHBIX €
bup BEIIIECTBAMH W JITA0OPATOPHBIM O0OPYAOBAHUEM. O606maT£,
24 [Ipaktiueckass padora Ne 2. Tlomydyenune KapOOHOBBIX KHCIOT B 3HanI/ISI M NIeath BBIBOJBI O 3aKOHOMCPHOCTIX H3MCHCHHH
. CBOMCTB (DYHKIIMOHAJIBHBIX MPOU3BOJHBIX YIJIEBOJOPO/IOB B
71a60paTOpPUN U U3YyYCHUE UX CBOWCTB
v FOMOJIOTHYECKHX psaax. ONuChIBaTh T'€HETUYECKHE CBS3H
25 | O606mammuil ypok 1mo Teme 6
MEXIYy HU3YYCHHbIMH KJaccaMH OpPraHUYECKHUX BEIIECTB.
26 | KontponbHas pabota No 2.

JdemoHcTpauuu.
1. B3aumogeiictBue Gopmasiperuaa ¢ aMMUagyHbIM PaCTBOPOM

XapakTepu30BaTh CIIOCOOBI MOJYYCHHS, CBOMCTBA M 00JIaCTH
NPUMEHEHHS M3YydaeMbIX BemecTB. OCYIMIECTBISATh PacuEThI
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okcuaa cepedpa u runpokcuaom meau (II).

o XUMHUYCCKHUM YpaBHCHUAM, CBA3aHHBIC C MacCOBOM

2. KauecTBeHHas peakilysi Ha albJIeTHbI ¢ (DYKCHHCEPHUCTOM (0ObEMHOI) moNel  BBIXOJA TMPOAYKTa pEaklUdd OT
KHUCJIOTOM. TEOPETHUYECKU BO3MOKHOTO
3. [lonyyeHue yKCycHOTO alibJIeTHIa OKUCICHUEM ATaHOJIA.
4. OTHOIIEHUE OJICMHOBOM KUCIIOTHI K OPOMHOI BOJIE.
5. OTHOLIEHHE 0JIEMHOBOM KHUCIIOTHI K pacTBOPY IIEpMaHraHaTa
KaJIusl.
6. [lomyuenue cnoxxnoro 3¢upa.
JIabopaTopHBIE OMBITHI.
1. Okucnenue 3tanona okcugaom meau (I1).
2. Oxucnenue anpaeruaa ruapokcuaom meau (II).
3. Peaknust cepeOpsiHOTO 3epKaa
Tema 9. A3omcoodepocawue opeanuieckue coeounenus (3 u) OCyLIeCTBIAT,  BHYTPM- M MEXKIPEIMETHBIE  CBS3H.
27 | IloHaTue 00 a30TCOAEPKAIIIX OPTAHMYECKUX COCTMHCHUSX. AMUHBI HaGaromate  JI€MOHCTPHPYEMBIE M CaMOCTOSITEIBHO
28 | AHWINH - IPEACTABUTEIH APOMATHUCCKUX AMHHOB MIPOBOJIMMEBIE OTBITHL. HabmionaTh ¥ OMUCHIBATh XUMHYECKHE
29 | ApomaTuyeckue reTepoLUKINYECKUE COCTUHEHMUS. peakmuu. CoOmomaTh MpaBWiIa TEXHUKH O€30MacHOCTH.
JdemoHcTpanum. Oka3pIBaTh TEPBYIO TMOMOIIb MPU OTPABIEHHUAX, OXKOTaX W
1. [lony4yeHne mMeTHIIaMHHa, €r0 TOPEHUE, TTOTBEPKACHUE IIETOUYHBIX ApYrux TpaBMax, CBsA3aHHbBIX C BCIICCTBAMU U Ha60paT0pHBIM
CBOMCTB pacTBOpPA U CIIOCOOHOCTH K 00pa30BaHUIO COJICH. obopynosarneM. O600wWwATh 3HAHMSA U JCNATh BBIBOJBI O
2. TlomyyeHne KpacuTeNs aHHIMHOBOTO YEPHOTO M OKpAIIMBAaHHE MM | 33KOHOMEPHOCTAX HM3MEHEHHH CBOHCTB (pYHKIIOHATBHBIX
XJIOMKOBOM TKAHH MPOU3BOAHBIX YIJIEBOJOPOJAOB B TOMOJIOTHYECKUX psiAax.
[Tons3oBaThess uMHGOpMalMEl W3 APYrUX HCTOYHUKOB ISt
MOJITOTOBKU KPAaTKUX cOOOIIeHUH. [ 0TOBUTh Npe3eHTaluu Mo
TEME
Pasnea 4. BemecTBa :KMBbBIX KJIETOK (5 4)
Tema 10. BemrecTBa kUBBIX KJIETOK - JKUPBbI, YTJIEBO/BbI, Ucnonp3oBath BHYTpH- U MEKIPEIAMETHBIC CB3H.
AMHHOKHCIIOTHI, Gesiku (5 1) UccnenoBate cBoiicTBa wu3yuaeMbix BemiecTB. HaGmromats
30 | JKHDBI - [PUIJMICDHIEL: COCTAB, CTPOCHES, CBOHCTEa. ﬁenéOHCTpnpyeMHe U CaMOCTOSTENIbHO IPOBOJIUMBIE OIIBITHI.
Knaccudukanus yrieBonos. [ oko3a: cTpoeHue, CBOWCTBA, ADITOAATD " OTHCPIBATD RUMIPICORIC poarhiy.
31 HIpHMEHEHE. XapakTepu3oBaTh CBOWCTBA, OMOIOTUYECKYIO POJIb U 00JIACTH
37| Croncmic yrioBomiL, Caxaposa, Kpaxiiai i ICIoNoaa. MPUMEHEHHUS M3Y4aeMbIX BemiecTB. [IpoBOIUTH KayeCTBEHHBIE
peakuu Ha yrieBojbl, Oenku. CoOmrofarh npaBuiia TEXHUKU
33 | AMUHOKHUCIOTBI 6e3onacHocTH. OKa3bpIBaTh MEPBYIO MOMOIIb MPU OTPABICHUSIX,
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34

benku: knaccudukanus, IpoOCTPaHCTBEHHOE CTPOEHHE U CBOMCTBA.
Cunre3 6enka.

JdemoHcTpauuu.

1. PacTBOpUMOCTB KHUPOB B pACTBOPUTENSIX PA3IMYHOUN MPUPOJIBI.
2. Peakuust cepeOpsHOTO 3epKajia ¢ paCTBOPOM TITFOKO3BI.

3. OkucneHnue riako3bl ruapokcugom Meau (I1).

4. I'maponus caxaposbl.

5. I'maponn3 uesntoao36l.

6. PacTBopenue u ocaxaeHue OCIKOB.

7. Hdenarypanust O€IKOB.

JlaGopaTopHblie ONbITHI.

1. PacTBOpUMOCTB KUPOB B BOJIE U OPraHUYECKUX PACTBOPUTEIIAX.
2. B3auMoJ1eiiCTBHE TITIOKO3bI CO CBEKEOCAKIEHHBIM THAPOKCUIOM
Meu (II) mpu 0OBIYHBIX YCIOBUSAX U IIPU HATPEBaHUM.

3. B3aumopeiictBue caxaposbl ¢ ruapokcuaoM meau (II) npu
OOBIYHBIX YCIIOBUSX.

4. BzauMmojieiicTBrE Kpaxmasa ¢ HOA0M.

5. I'maponn3 kpaxmaa.

6. l{BeTHBIC peakiyu Ha OEIIOK

0KOTrax M JpYr'MX TpaBMax, CBSI3aHHBIX C BEIECTBAMHU M
naboparopabM 00opynoBanueM. O000MATs 3HAHUS U JIEeIaTh
BBIBOJIbI O KJIACCaX OPraHUYECKUX coequHeHM. [lop30BaThes
uHpoOpManue M3 JAPYrUX HCTOYHUKOB JJIi MOJATOTOBKH
KpaTKuX cooOUIeHUH. ['0TOBUTH ITpe3eHTaINH 110 TEME
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TemaTu4eckoe IJIAHUPOBAHUE

11 kaacc

(14 B HeneJ10, Bcero 34 4)

Ne Tema XapakTepucTHKA OCHOBHBIX BU/J0B 1eSITeIbHOCTH YUeHHKA
ypoka
Pazoen 1. Obwan xumusn (21 u)
Tema 1. Baoswcnetiwiue noHsmusl, 3aKOHbL U meopuu Xumuu (3 4) Hcnonb30BaTh BHYTPU- B MEXKIPEAMETHBIE CBA3H. HasbiBath u
1 Baxxneluye noHATHS XUMHUH U UX B3aUMOCBSI3U. OCHOBHBIE 3aKOHbI OOBSICHATH TPUYMHBI MHOTrooOpasmsi BemiecTB. O0600maTh
XUMHH U pacy€Thl Ha UX OCHOBE. MOHATHUSL  «S-OpOHTANBY,  «p-opOuTaby,  «d-OopOHUTAIBY.
2 CoBpeMEHHBIC TIPEJICTABICHUS O CTPOCHUU aTOMA. OnuceiBaTh  3JIEKTPOHHOE CTPOEHUE AaTOMa C IOMOIIBIO
3 [Tepuoanueckuii 3akoH u [leproanueckast cucTeMa XUMUYECKHX AJICKTPOHHBIX KOH(pHrypammii. XapakTepu3oBaTh CTPYKTYPY
snemenToB J[.1. Meneneesa B CBETE TEOPUU CTPOCHHS aTOMA. Tabmunpl «Ileproandeckas cHCTeMa XHMHUYECKHX 3JIEMEHTOB
JlemMoncTpanuy. IOW. Mengeneea» (kopotkas  ¢opma). CpaBHHMBaThH
L. MOHPHH MOJICKYIL. . AJIEKTPOHHOE CTPOCHHE aTOMOB AJIEMEHTOB MAJIBIX U OOJIBIIINX
2. O6bEMHBIE U IJIOCKOCTHBIE MOJIETN aTOMHBIX opOuTaneil. OnopHsie .
OHCIICKTI TIEPHOJIOB. aneﬂenﬂTL TOHATHS «XUMUYECCKUH DIEMEHTY,
«TOPSIIKOBBIN ~ HOMEpPY», «MAacCOBOE  UHUCIIO», «HU30TOID),
«OTHOCHUTEJIbHAsE aTOMHAsi Maccay, «3JEKTpPOHHas 000JI0YKa,
«QIEKTPOHHBIN CIIO¥», «QIIEKTPOHHAS opOuTaNbY,
«[lepuomnyeckast  cucTeMa  XUMHUYECKHX  DIIEMEHTOBY.
[IpoBoauTh pacu€Tbl 1O XUMUYECKUM (GopMyliaM H
YpaBHEHUSIM
Tema 2. Cmpoenue u mno2oobpasue eeujecms (3 ) Hcnonp30BaTh BHYTPHU- U MEXIIpeAMETHbIE cBsi3u. O000maTh
4 XUMUYIECKas CBSI3b U €6 BUJIBI MOHSATHUS «KOBAJIGHTHAs! HETMOJISIpHAs CBS3b», «KOBaJCHTHAS
5 Kpucrammnueckue peméTku. B3aumMocBsa3b TUNAa XUMHYECKOW cBs3M, | TOMAPHAA CBA3L», «HOHHAA CBA3BY, «BOAOPOAHAT CBA3bY,
KPUCTAJUIHIECKON PELIETKH 1 CBOICTB BEIECTB «METAIIMYECKAs  CBA3bY,  CHOHHAs  KPHCTAJLIMHYECKas
6 MHOT006pA3He BENECTB H X0 MPH- THHBL. peméTkay, «aToMHas KpHCTaILIHYecKas peméTKay,
JleMOHCTpAIHH. «MOJIEKYJIAPHAst KPUCTALTMYECKAs PEETKAY, «METAILTHYecKas
KpUCTaNTMYeCKass  peméTkay. MoAennupoBaTh  CTPOCHHE

1. OGpas31bl BEIIECTB.

2. Moaenu MoKy, KpUCTATUIMYECKUX PEMIETOK.

3. Cxembl 00pa30BaHUs Pa3HBIX BUIOB CBS3H.

4. O6pa31el aMOpGhHBIX U KPUCTAJUTMYECKUX BEIIIECCTB.

BEIIECTB C KOBAJECHTHOW ¥ WOHHOW CBA3bI0. ONUCHIBATH
CTPOEHHE KOMIUIEKCHBIX COelIMHEHUN. OMUChIBaTh MPOLIECCHI,
MPOUCXOISIIUE PU PACTBOPEHUHU BElIECTB B Boje. [IpoBoauTh
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5. IInaBnenue xynopua HaTpUsi; BO3TOHKA HOJA; U3yUYECHHE
TEIUIOBOW U JIEKTPUYECKOU MPOBOJUMOCTH METAJIIOB.
6. IlomyueHwe ayIOTPOMHBIX MOAM(UKAIMNA KHCIOPOa,

dbocdopa

cepsl,

Tema 3. Cmecu u pacmeopul seujecmas (3 u)

7 YucTele BelecTBa U cMecu. PacTBopsl
8 [Ipaktrueckass pabora Ne 1. IlpuroroBieHue pacTBOpOB 3aJaHHON
KOHIICHTPALIUU
9 PacTBOpHI 3JICKTPOIUTOB
10 | Hducnepcubie cuctembl. KomtonHbie pacTBOPHI
11 | KontponbHas padorta Ne 1.
JdemoHcTpauuu.
1. JlucnepcHbIE CUCTEMBI.
2. VcTuHHBIC ¥ KOJUTOMTHBIE PACTBOPHI.
3. Tabnu1iel ¥ cXeMbl KJIacCU()HUKAINH TUCTIEPCHBIX CUCTEM
Tema 4. Xumuuecxue peaxyuu (10 u)
12 | Knaccudukanus peakiuii B HEOPraHMUECKON U OpraHNueCKOr XUMUN
13 | TenoBoit 3¢ peKT XMMUUECKON peakIiu
14 | Ckopoctbs xuMuyeckoil peakuuu. Katanums
15 | O6paTuMOCTh XMMHYECKUX peaknid. XMMUUECKOe paBHOBECHE
16 Peaxiiuy noHHOr0 0OOMEHA B BOJTHBIX PACTBOPAX
17 | llpaktuueckas padborta Ne 2. Perenue 3KCriepuMeHTaIbHBIX 3a/1a4
18 | M'maponm3 opraHNYECKUX U HEOPTAaHUIECKUX BEIICCTB
19 | OkucnuTenbHO-BOCCTAHOBUTEIBHBIE PEAKIINH
20 | DexTpoan3 pacTBOPOB U PACIIIABOB
21 | KonTponsHast pabota Ne 2.

JdemoncTpauuu.

1. DK30- ¥ SHAOTEPMUYECKUE PEAKIIUH.
2. CxeMmsl.

3. TaGauisl.

4, OHI)ITI)I, OTpaXarIMe 3aBUCUMOCTb CKOPOCTHU XUMHUYICCKUX

pacuéThl 1O XUMHYECKHMM (opMylnaM U  ypaBHEHUSIM.
ApryMEeHTHpPOBaTh BBIOOp  KIACCU(PUKAUK  XHUMHUYCCKUX
peakmuii. HaGmromaTe ¥ OMUCHIBATH XWMHUYECKHE PEAKIIHH.
Jenath BBIBOABI U3 PE3YJIBTATOB MPOBEAEHHBIX XHUMHUYECKUX
OTMBITOB.  Y4YacTBOBaTh B  COBMECTHOM  OOCYXKJICHUH
pe3ynbTaToB ONbITOB. CoOMI0aTh TEXHUKY OE30MacHOCTH.
Oka3pIBaTh MEPBYIO IMOMOLIb IIPU OTPABICHUSIX, OXKOrax M
JIPYTHX TpaBMaXx, CBSI3aHHBIX C BEIECTBAMH U J1aOOpaTOPHBIM
obopynoBanueM. OOBSICHITH: MPOIECCH, MPOTEKAIOIIUE TPH
AJIEKTPOJIM3E€ paCIUIaBOB M PAcCTBOPOB; YCJIOBHS TEUEHHUS
peakumii B pacTBOpax »dJIEKTPOJIUTOB JO KOHLA; YCIIOBHS,
BIIUSIIOIINE HA MOJO0KEHUE XUMUYECKOTO PAaBHOBECHS; YCIIOBHSI,
BIUSIONINE HA CKOPOCTh XUMHUYECKOW peakuuu. COCTaBISATh
CXEMBI 3JIEKTPOJIN3a AJIEKTPOJIUTOB B PACIIaBaX U PacTBOPAX.

[Ipenckas3piBaTh: BO3MOXXHOCTb IPOTEKAHUS XUMHUYCCKHUX
peakuuii Ha OCHOBE MMEIOIMIMXCS 3HAHUN XUMHUYECKOH
TEPMOJUHAMUKY; HANpPaBIEHUE CMELIEHUS XUMHUYECKOTO

paBHOBECHS MTPH U3MEHEHUHU YCIIOBHI TIPOBEICHUSI 00paTHMOI
XUMHYECKOW PpEaKIUK;, PEaKIMI0 CPeIbl BOIHBIX PAaCTBOPOB
coneil. XapaKTepu3oBaTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIC
peaKkiuu KakK MPOIECCHI, MPH KOTOPBIX H3MEHSIOTCS CTETeHU
OKHUCJICHHS aToMOB. [IpoBOAWTH pacdy€Tbl MO XUMHUYECKHM
dopmynam u ypaBHeHUsM. [lomb3oBaTbest MHpOpMaIued u3
JIPYTHX UCTOYHHKOB JIJIS TIOJTOTOBKH KPATKUX COOOIICHHIN
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peaKuHﬁ OT IPUPOJAbI U UBMCIILUCHUA BCIICCTB, OT KOHICHTpAlUA
pearupyromux BCIIECTB, OT TEMIICPATYPHI.

5. OnbIThL, TOKA3bIBAIOLIUE 3JIEKTPOIIPOBOAHOCTD PACIIIIAaBOB U
PacTBOPOB BEILIECTB PA3TMYHOTO CTPOCHUSI.

6. MI3MeHeHne OKpacKy HHIUKAaTOPOB B Pa3JINYHbIX CpEAaXx.

7. AMbOTEepHOCTh U 3aKOHOMEPHOCTH MTPOTEKAHMS peaKIuii oOMeHa.
8. DIIeKTpOIN3 pacTBOPOB COJIEH.

JIaGopaTOopHBIE OTIBITHI.

1. B3aumoeicTBuE IMHKA C COJISIHOM M YKCYCHOM KHUCJIOTaMHU.

2. B3aumoneiicTBre IMHKA ¢ KOHIIEHTPUPOBAHHON M pa30aBIeHHON
CEpPHOM KUCIIOTOM.

3. I3MeHeHne OKpacKu MHIMKATOPOB B pa3JInYHbIX cpeaax.

4. 'mpponus coneit

Paznen 2. Heoprammecxaﬂ xumMmus. BzaumocBa3b opra}mqemcoﬁ H Heopra}mqeckoﬁ XUMHUH

(13 u)

Tema 5. Memannwt (4 u)

22 | llonoxxenne wmetamwioB B Ilepuoanyeckoil cuUCTEME XHMHUYECKHX
anemenToB J[.W. MenneneeBa u ux o61as XxapakTepucTUKa

23 | MeTayutbpl r1aBHBIX TOATPYIIT

24 | Metamibl MOOOYHBIX MTOATPYIII

25 | Kopposus metannos. [lonyuenue u npumMeHeHHE METaNIOB
Tema 6. Hememannwi (4 u)

26 | [lonoxxenne HemeraisioB B Ilepmoauueckoil cucreMe XHMHUYECKHX
anemenToB J[.W. MenneneeBa u ux ob1as XxapakTepucTUKa

27 | Obmas xapakrepuctuka HemetauioB VII u VIA-rpynn

28 | Obmas xapakTepucTuka HemetauioB V u [VA-rpymnmn

29 | KontponsHas pabota Ne 3.

JdemoHcTpauuu.

1. TaGauIbl 1 CXEMBI CTPOSHUSI AaTOMOB, PACIIPOCTPAHECHHUS
OJICMCHTOB B IIPUPOJAC, ITOJTYUCHUA U TPUMCHCHHUA COCI[I/IHGHI/If/'I
HEMETAJIJIOB.

2.BpiTecHEHHUE rajJoreHOB U3 UX COJICH.

Hcmonp3oBaTh BHYTPU- HW  MCXKIPEAMCTHBIC  CBA3U.
O606H_IaTB 3HaHHUA U A€J1aTh BBIBOJBI O 3aKOHOMCPHOCTAX
W3MCHEHMI CBOMCTB METAJIJIOB 1 HEMETAIJIOB B nepuoagax

u rpynnax Ilepuogumueckoit cucremsl. McciaenoBath
CBOIiCTBa M3y4aeMBbIX BEIIECTB. Habmonate
JEMOHCTPUPYEMbIE M CAMOCTOSITEJIBHO  NPOBOJUMBIE

onbIThl. ONUCHIBaTH CBOICTBA M3y4aeMBIX BEIIECTB Ha
OCHOBE HaONIOZCHUN 3a WX TNpeBpameHusMu. Jlenartsb
BBIBOJBI M3 PE3yJbTAaTOB MPOBEAEHHBIX XUMUYECKUX
OMBITOB. Y4YacTBOBaTb B COBMECTHOM OOCYXIEHUU
pe3ynbTaToB ONBITOB. COOMI0AaTh TEXHUKY O€30MaCHOCTH.
Oxka3pIBaTh MEPBYIO MOMOIIb TPU OTPABICHUAX, 0XKOTaX U
IpYrMX TpaBMax, CBS3aHHBIX C  BeEIIeCTBAMU U
nabopatopHbiM 060pyaoBaHueM. OOBSICHATh B3aUMOCBS3U
MEXIYy  HaXOXKIEHWEM B  IPUPOJE, CBOMCTBAMH,
OMOJIOTMYECKOW pOJIbI0 H  00JacTIMHU  TPUMEHEHUS
M3ydyaemblX  BemiecTB.  IIporHosupoBaTh  CBOMCTBa
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3. [NomyueHue anaoTPONHBIX MOIUDUKAIINI KUCIOPOAA, CEPBI U
docdopa.

4. Peakuuu, WITIOCTPUPYIOIINE OCHOBHBIE XUMHUYECKHE CBOMCTBA
cepsl, Kuciopoaa, hocdopa.

5. B3aumogeiicTBue TUTHsI, HATPHsI, MarHKs U KaJbIUs C BOJIOM,
JUTHS C @30TOM BO3/yXa, HATPUS C HEMETAJIJIaMHU.

6. 'amenue HeraméHoi N3BECTHU.

7. B3aumopeicTBre altOMUHHS C BOJIOH, OpOMOM, HOIOM.

8. O6pa31bl CIUTaBOB Kele3a.

9. O6pa3mp! MeTauioB d-3JIEMEHTOB U WX CIUIABOB, a TAKXKE
HEKOTOPBIX COCAUHEHHI.

10. OnbIThl, WIITIOCTPUPYIOIINE OCHOBHBIE XUMUYECKUE CBOMCTBA
coenuHeHUH d-37IEMEHTOB.

JlabopaTopHble ONBITHI.

1. KauecTBeHHBIC peaKkIIuy HA TAIOT€HU-HOHBI.

2. KayecTBeHHbIE peakuy Ha MOHBI kene3a Fe2+ u Fed+

Tema 7. Heopeanuueckue u op2anuieckue gewjecmea (2 4)

HEM3Y4YCHHBIX JJIEMEHTOB M HMX COEJUHEHUIl Ha OCHOBE
3HaHuii o Ilepuoamyeckom 3akoHe. PaznuuaTe BUIBI
Koppo3uu. OOBSACHATH MPOIECCHl, MPOUCXOMASIINE TPH
XUMHUYECKONH U DIIEKTPOXUMUYECKOU KOPPO3HH; CIIOCOOBI
3aIUTHl METAJUIOB OT KOppo3uu. OOBSICHATH B3aMMOCBSI3U
MEXy HEOPTaHUYECKUMHU M OpPraHMYECKUMHU BEIIECTBAMHU.
OOBACHATH 3aBUCUMOCTH (HOPM HAXOXKJICHHS BEIIECTB B
OpUPOJIE W UX TMPUMEHEHHUS YEIOBEKOM OT XUMHUYECKHX
CBOWCTB BeLIECTB. 3HATh U YMETh OOBICHATH CIIOCOOBI
3aIIUTBI  OKPYXKAIOIIeH Cpeabl W 4eJoBeKa  OT
MPOMBIIUICHHBIX 3arPs3HCHUN.

30 | OOmas  XapakTepHCTHKa  HEOPraHWYeCKHX W  OPraHUYEeCKHX

COCJIUHEHHUN U UX TeHETUYCCKasl B3aUMOCBS3hb
31 | IIpakTudeckas pabora Ne 3. Pemenne sKCriepuMeHTAIBHBIX 337129

Tema 8. IIpouzeo0cmeo u npumeneHue sewjecmes u Mamepuanos (3 u) OOBACHATE YCIOBUS NPOBEIACHHS XHMHYECKHX PEAKIHI,
32 BemecTBa 1 MaTepuaibl BOKpYT Hac JeKalMX B OCHOBE TMIOJIYYCHUS H3y4aeMbIX BEIIECTB.
33 XUMUYECKOE 3arpsi3HEHNE OKPYKAIOMIEH CPEJIbl U €r0 TOCIISICTBHS OnuceiBaTh XUMHYECKHE pEaKIWH, JIekKAllue B OCHOBE
34 HayuHble MeTO1bI TO3HAHUSA BEUIECTB M XUMUYECKUX PEAKIIUM. NIOYYEHHSI M3Y4aeMbIX BeIECTB. OCYyHIECTBIATh PACYETHI I10

JdemoncTpauuu.

1. 3HakoMCTBO C 0Opa3lamMu JIEKapCTBEHHBIX BEIIECTB, OBITOBOM
XUMHUH.

2. OOpa3inpl METAUIMYECKUX PyI H
METaJUTypTHYECKUX MPOU3BOJICTB.

3. Mojieib KOJIOHHBI CHHTE3a I MPOU3BOJCTBA aMMHAaKa.

4. CxeMbl IPOU3BOJICTBA YYI'YHA U CTaJIH.

5. Tabaunpl, K1accuPUKAIMOHHbBIE CXEMbI METOJIOB MO3HAHUS

IPYroro  ChIpbsi IS

XUMHUYECKUM  ypPaBHEHHUSM, CBA3aHHBIM C  MacCOBOM
(0ObEMHOI)  moJdeil  BhIXOJA  MPOAYKTa  pPEaKIWH  OT
TEOPETUYECKH BO3MOXHOro. [IporHo3upoBaTh MOCIEICTBHS
HapylmeHuid npaBuia Oe3omacHOil paboOTBl CO  CpeACTBaMHU
ObToBOM  XumuH. [IpoBOAUTH pPAacYETBl MO XMUMHUYECKHM
dopmynam u ypaBHeHusM. llosnb3oBaThcsi mHpOpManuen u3
JIPYruX HMCTOYHUKOB Il ITOATOTOBKM KPATKUX COOOIIEHUIL.
['0TOBUTH KOMIIBIOTEPHBIE MPE3EHTAIINU TI0 TEME
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