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B pesynbTaTe M3ydeHHs ydeOGHOTo mpeaMmeTa «XHMHUsS» HA yYPOBHE CPEIHETO 00Pa30BaMHA—HA—GE30BOM—yPOBHE——r

6bINYCKHUK Hay4Yumcs.

packpbIBaTh Ha MMPUMEPAX POJIb XUMHUHU B POPMHUPOBAHUU COBPEMEHHON HAyYHOU KapTUHBI MUPA U B TPAKTUYECKON
JIEATEIILHOCTH YEJI0BEKA;

JEMOHCTPUPOBATH HA IIPUMEPAX B3aUMOCBA3b MEXIY XUMHUEH U APYTUMHU €CTECTBEHHBIMU HAyKaMU;

PacKpbIBaTh Ha IPUMEPAX MOJIOKEHUSI TEOPUHA XUMHUIECKOTO cTpoeHuss A.M. bytieposa;

MOHUMAaTh (U3MYECKUN CMBICT mepuoandeckoro 3akona J[.M. MenneneeBa W Ha €ro OCHOBE OOBSICHSTH
3aBUCUMOCThH CBOMCTB XUMHYECKUX JIEMEHTOB U 00Pa30BaHHBIX MU BEILIECTB OT AJIEKTPOHHOI'O CTPOCHUS aTOMOB;
0OBSICHSATH MPUYKMHBI MHOT'000pa3Hs BEIIECTB HA OCHOBE OOIIUX MPEACTaBICHUM 00 UX COCTaBe U CTPOCHUHU;
NPUMEHATh MPABWJIA CHUCTEMATHYECKOW MEXAYHAPOJAHOM HOMEHKIATYypbl KaK CpPEACTBA pa3JIUYEHUS U
UJICHTU(PUKAITUY BEIIECTB M0 UX COCTaBY U CTPOEHUIO;

COCTaBJIATh MOJICKYJIIPHBIC U CTPYKTYpHBIE (POPMYJIbI OPraHUYECKUX BEIIECTB KaK HOCUTENIeW MH(pOpMaIuu O
CTPOEHHHM BEILIECTBA, €T0 CBOMCTBAX M MPUHAJICKHOCTH K ONPEICICHHOMY KJIacCy COSMHECHUN;
XapaKTEepU30BaTh OPraHUYECKUE BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTaHABJIMBATH MPUYUHHO-
CJIEJICTBEHHBIE CBA3U MEXKIY TaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

MPUBOJUTH MPUMEPHI XUMUYECKUX PEAKIUN, PACKPHIBAIOIIUX XapaKTePHbIE CBOMCTBA TUITMYHBIX MPEICTABUTENCH
KJIACCOB OPraHUYECKUX BEUIECTB C 1IEJIbI0 UX UACHTU(DUKAIMKI U OOBICHEHUS 00JIaCTH IPUMEHECHUS;
MPOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHUS XUMUUECKUX PEAKIMi Ha OCHOBE 3HAHUM O TUMaX XUMUYECKOU CBSI3U
B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHON CIIOCOOHOCTH;

WCITOJIb30BaTh 3HAHMS O COCTaBE, CTPOCHUH M XMMHYECKHUX CBOMCTBAaX BEIIECTB JJIA OE30MMacCHOT0 MPUMEHEHHUS B
MPAKTUYECKOM JIESITEIIbHOCTH;

MPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOJIB30BAHUS TPOIYKTOB MepepadoTKu HePTH W MPUPOAHOTO Trasa,
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH (MOJIMATUIICHA, CHHTETUYECKOTO Kay4yyKa, alleTaTHOTO BOJIOKHA);

MPOBOJIUTH OMBITHI IO PACTIO3HABAHUIO OPTaHUYECKUX BEMIECTB: TJIMIIEPUHA, YKCYCHOM KUCIOTHI, HEMPEACTbHBIX
KUPOB, TJIFOKO3bI, KpaxMaiia, 0€JIKOB — B COCTABE MUIIEBBIX MPOJTYKTOB M KOCMETUUECKUX CPE/ICTB;



BIIAJICTh TIpaBUJIAMU W TMpUEeMaMH Oe30macHOW pabOThl C XHUMHYECKHMHU BEIIECTBAMU U JIaOOPaTOPHBIM
000pyI0BaHUEM;

YCTaHABJIMBATh 3aBUCHUMOCTh CKOPOCTH XHWMHYECKOW pEaklMH MU CMEIICHUS XHUMHUYECKOrO PaBHOBECUS OT
pPasTUYIHBIX (PAaKTOPOB C IEIBIO ONPEACIICHHS ONITUMATLHBIX YCIIOBHMA MPOTEKAHUS XUMHUYECKUX TIPOIIECCOB;
IPUBOJUTH IPUMEPHI THAPOIN3A COJIEN B MOBCEAHEBHOW KU3HU YEIOBEKA;

MIPUBOJIUTH IPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIU B MPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaX U
KU3ZHEJCATEIbHOCTA OPTraHU3MOB;

MIPUBOJIUTH MIPUMEPHI XUMUUYECKUX PEAKIHM, PACKPBIBAIOIINX OOIIME XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
METaJUIOB U HEMETAJUIOB;

IIPOBOJIUTH PACUYEThl HA HAXOKJICHUE MOJICKYJIIPHON (POPMYJIBI YIIIEBOIOPOA 1O MPOAYKTaM CTOPAaHUS U MO €ro
OTHOCHUTENBHOM TNIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOASIINX B €r0 COCTaB;

BJIQJICTh MpaBWJIaMH 0€30MacHOTO OOpalleHus C €AKUMH, TOPIOYMMHU U TOKCUYHBIMHU BEIIECTBAMH, CPEICTBAMHU
OBITOBOI XMW,

OCYILIECTBIIATh MOUCK XMUMUYECKOW HH(POpMAIMU 0 Ha3BaHUSIM, UACHTU(UKATOpaM, CTPYKTYpPHBIM (opmysiam
BEILECTB;

KPUTHUYECKU OLIEHUBATh U UHTEPIIPETUPOBATH XUMHUECKYI0 HH(POPMAIIHIO, COJIEPIKAILYIOCS B COOOIIIEHUSIX CPEICTB
MaccoBoil mHpopmanuu, pecypcax HMHTepHeTa, HAyYHO-TIOMYJISIPHBIX CTAaThsX C TOYKH 3PEHUS €CTECTBEHHO-
HAyYHON KOPPEKTHOCTHU B LIETISX BBISBICHUS OMIMOOYHBIX CYX ACHUN U (OPMUPOBAHUSI COOCTBEHHOM MO3UIINH;
MPEJCTaBIATh IyTH PEIICHUS TJI00aNbHBIX MPOOJIEM, CTOSIIUX TMepe] YETOBEYECTBOM: HKOJOTHMYECKUX,
AHEPIreTUYECKUX, CHIPHEBBIX, U POJIh XMMHUHU B PEIICHUH ITUX MPOOIIEM.

Buinycknuk nomyuum 803mM04CHOCHb HAYUUMbCAL:

WUTFOCTPUPOBATh Ha MpPUMEpPax CTAHOBJIEHUWE W HBOJIOLMI0 OPraHUYECKOM XMMHM KaK HayKHd Ha Pa3iIuyHbIX
UCTOPUYECKUX ATAlax €€ Pa3BUTHS;

UCIIOJIb30BaTh METO/IbI HAYYHOT'O TTO3HAHUS TPHU BBIMOJIHEHUH MPOEKTOB U YUEOHO-UCCIIENOBATEIBCKUX 3a1a4 110
U3YYEHHUIO CBOMCTB, CTOCOOOB MOJIYYCHHS M PACIIO3HABAHUSI OPTaHUYECKUX BEIIECTB;

OOBSACHATH MPUPOLY U CHOCOOBI OOpA30BAHMS XMMHUYECKOM CBSI3M: KOBAJICHTHOW (MOJSPHOM, HEMOJIAPHOI),
VOHHOM, METAJUIMYECKOMN, BOJOPOJIHON — C LEJBIO OIPEIECIIEHUS XUMUUECKOW AKTUBHOCTH BELIECTB;
YCTAaHABIWBAaTh TEHETUYECKYI0 CBS3b MEXKIY KIAacCaMHd OPraHWYEeCKUX BEIIECTB I  OOOCHOBaHUS
MPUHLHUINATBHON BO3MOKHOCTH MOTYYEHUS] OPTraHUYECKUX COCMHEHUN 3aJaHHOTO COCTaBa U CTPOCHHS;



— YCTaHABJIMBATh B3aUMOCBSI3U MEXKIY (aKkTaMu U TEOpUeH, NPUYUHON U CIEACTBHEM MPU aHAIU3€ MPOOIEMHBIX
CUTyallui 1 000CHOBaHUH MPUHUMAEMBIX PEIICHU Ha OCHOBE XMMUYECKUX 3HAHUI.

PE3YJbBTATHBI OCBOEHUA KYPCA XUMHUHU

[IpenmeTHbIe pe3yabTaThl (0a30BbIN YPOBEHB):
1) chopMHUpOBaHHOCTH MPEACTABICHUN O MECTE XUMHUHM B COBPEMEHHOW HAYYHOW KapTHUHEMHUPA; TOHUMAaHHUE POJIH
XUMUU B (GOPMUPOBAHUU KPYro30pa U
(GyHKIHOHATBHOM IPAMOTHOCTH YeJIOBEKa JJIsl PEIICHUs] MPAKTUUECKUX 3a/1a4;
2) BIIQJICHUEC OCHOBOIIOJATAIOIIUMH XUMHUYCCKUMU TOHSITUSMH, TECOPHSIMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMU;
YBEPEHHOE 0JIb30BaHNE XUMUYECKONW TEPMUHOIOTHEW U CUMBOJIMKOM;
3) BiIajieHre OCHOBHBIMHU METOJIaMH HAyYHOTO MO3HAHUS, UCIIOJIb3YEMBIMU B
XUMUU: HAOIOJIEHUE, OINMCaHWEe, MU3MEPEHUE, SKCIIEPUMEHT; YMEHHE 00padaThiBaTh, OOBACHATH PE3YJIbTAaThl
MPOBEIEHHBIX OIBITOB U JI€JaTh BHIBOBI; TOTOBHOCTh
¥ CIIOCOOHOCTH MPUMEHSTH METOIbI TO3HAHUS MPHU PEIICHUH MPAKTUISCKUX 3a/1a4;
4) chopMHPOBAHHOCTh YMEHUS J1aBaTh KOJUYCCTBEHHBIE OICHKU U TPOBOIUTH
pacuéThl M0 XUMUYECKUM (HOpMyJiaM U YpaBHEHUSM;
5) BrajieHre MpaBUIIaMH TEXHUKU OS30MACHOCTH TPH UCTIOIb30BAaHUN XUMHUYECKHUX BEIICCTB;
6) chopMHPOBAHHOCTH YMEHUS KITACCU(PHUIIMPOBATH OPraHUYECKUE BEIIECTBA U
PEaKIMK 10 Pa3HbIM MPU3HAKAM;
7) chopMHPOBAHHOCTh YMEHHsI OTIMCHIBAThH U PA3IMYATh U3yUCHHBIC KITACCHI
OpPraHUYECKUX BEIIECTB;
8) chopMUpPOBAHHOCTH YMEHHSI JICJIATh BHIBOIbI, YMO3AKITIOUCHUS 3 HAOIIOJCHU N, XAMUICCKUX 3aKOHOMEPHOCTEH,
IPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX
BEIIIECTB 10 AaHAJIOTUU C U3YYCHHBIMU;
9) chopMHUPOBaHHOCTH YMEHHUS CTPYKTYpUPOBaTh W3YUYCHHBIM MaTepual W XHUMHUYECKYI HWH(POPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB;
10) chopMHUpOBAaHHOCTH COOCTBEHHOM MO3MUIIMH IT0 OTHOIICHUIO K XUMHUYECKOM
nHOpPMAITUH, TTOTYyIaeMOi U3 pa3HbIX HCTOYHUKOB;



11) copMupOBaHHOCTH YMEHUS aHAIU3UPOBATH U OIICHUBATH MOCIIEICTBUS

IPOU3BOJCTBEHHON U OBITOBOH €ATEIBHOCTH, CBSI3aHHOM € epepabOTKOI OPraHNYeCKUX BELLIECTB;

12) oBnajieHue OCHOBAMU HAYYHOTO MBIIIJICHUS, TEXHOJIOTUEH UCCIIEI0BATEIBCKOM U MPOSKTHOM NIESATEIBHOCTH;
13) copMupOBaHHOCTH YMEHUS TIPOBOJUTH SKCIIEPUMEHTHI PA3HOU JUIAKTUIECKOIM HAIIPABICHHOCTH;

14) chopMuUpOBaHHOCTh YMEHHS OKa3bIBaTh NEPBYIO MOMOIIb MPH OTPABICHHSX, OXKOTaX W JPYTrUX TpaBMax,
CBSA3aHHBIX C BELIECTBAMHU U JaOOPATOPHBIM 000PYAOBAHUEM.

MeranpeaMeTHbIE PE3YIbTATHI:
1) chopMHPOBAaHHOCTH YMEHHSI CTABUTH LIEJIA M HOBBIC 33]]auM B yu€Oe 1 MO03HABATEIBHOM JIESITeIbHOCTH;
2) oBJaJIcHUE MPUEMAaMHU CAMOCTOSTECIILHOTO TUTAHUPOBAHUS ITyTSH JOCTHIKEHHS
IEJIM, YMEHUS BBIOUPATh d9(PPeKTUBHBIEC CIIOCOOBI pellleHrs YUeOHbIX U ITO3HABATEIbHBIX 33]1aY;
3) chopMUPOBAHHOCTh YMEHUSI COOTHOCHThH CBOM JICHCTBHSI C TUIAHUPYEMBIMH
pe3yibTaTamu;
4) copMUPOBAHHOCTh YMEHHSI OCYIIECTBISATh KOHTPOJIb B TPOIIECCE JOCTHKCHUS Pe3ylibTaTra, KOPPEKTHPOBATh
CBOM JICHCTBUSI;
5) chopMHpPOBAaHHOCTH, YMCHHS OIICHMBATh IPABUIBLHOCTh BBITIOJHEHUS YUYeOHBIX 3a7a4 M COOCTBCHHBIC
BO3MOKHOCTH UX PEIICHUS;
6) chopMUPOBAHHOCTH YMEHHS aHAJIU3UPOBATh, KJIACCU(PHUITUPOBATE, 00 OOIIATH,
BBIOMPATh OCHOBAHUS U KPUTEPHUH JJIs1 yCTAHOBJICHHSI IPUYUHHO-CIIEICTBEHHBIX
CBsI3€H;
7) chopMHUPOBAHHOCTH YMEHHUSI IPHOOPETATH U TIPUMEHSITh HOBBIC 3HAHUS;
8) chopMUpOBaHHOCTH YMEHUS CO3/1aBaTh MIPOCTEHIIINE MOJICIIN, HCIIOIh30BATh
CXEMBbI, TaOJIUIIbI, CAMBOJIBI I PEIICHUS YU4eOHBIX U TTO3HABATEIbHBIX 3a/1a4;
9) oBJa/icHHE HA BBICOKOM YPOBHE CMBICIIOBBIM YTEHHUEM HayUYHBIX TEKCTOB;
10) cdopmupoBaHHOCTE yMeHHUS 3()()EKTHBHO OpPraHW30BHIBATH YYEOHOE COTPYJHHUYECTBO M COBMECTHYIO
NeSTETLHOCTD, PA00TaTh WHIUBUYATBHO C YUETOM
00IIIMX HHTEPECOB;
11) chopMHPOBAaHHOCTH YMEHHUSI OCO3HAHHO HCIIOJIb30BaTh PEUEBbIC CPEICTBA B
COOTBETCTBHHM C 33Ja4aMl KOMMYHHKAIUU;



12) BbICOKMIT ypOBEHb KOMIIETEHTHOCTH B 00J1acTH ucnojb3oanus UKT;

13) chopMHPOBaHHOCTH IKOJOTHUECKOTO MBIIIICHHUS;

14) chopMUPOBAaHHOCTh YMEHUS NPUMECHSATh B MO3HABATEIbHON, KOMMYHHKATUBHOW M COIMAILHOW IMPAKTHKE
3HaHUS, OJYyYCHHBIC PU U3YYCHUU TIPEAMETA.

JInyHOCTHBIE pe3ynbTaThl: JIMUHOCTHBIE PE3YIbTAThl OCBOCHUS MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHUs
JOCTUTAIOTCS B XOJ¢ O0yUCHUS XUMUHU B IUHCTBE YI€OHON M BOCTIUTATENILHOM JesTebHOCTH OpraHu3aiiu B
COOTBETCTBHUHM C TPAJAUIIMOHHBIMU POCCUMCKUMU COLIMOKYJIbTYPHBIMU U IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU,
MIPUHSATHIMH B OOIIECTBE TIPaBUIaMU M HOPMaMU MOBEJCHUS, M CTIOCOOCTBYIOT IIPOIIecCaM CaMOITO3HAHUS,
CaMOPAa3BUTHS U COIMAIM3AIMU 00yJaroNInXcs. JIMYHOCTHBIE pe3yNIbTaThl OTPaXaroT CHOPMUPOBAHHOCTh, B TOM UHCIIE
B YaCTH:

1.1.ITaTpuoTHYECKOr0 BOCIIUTAHUS

[{eHHOCTHOTO OTHOIIICHUS K OTEUECTBEHHOMY KYJIbTYPHOMY HCTOPHIECKOMY U HAYYHOMY HACJICIUIO, TOHUMAHUS
3HAYCHUS XUMHUYECKON HAYKH B KU3HH COBPEMEHHOTO 00IIECTBa, CIOCOOHOCTH BJIaJIETh JOCTOBEPHOI HH(POPMAIHEH O
MEPEIOBBIX TOCTHKCHUSAX U OTKPBITHSIX MUPOBOW M OTEYECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX
00 ycTpoiicTBE MHUpa U OOIIIECTBA;

1.2. I'paxnaHnCcKOro BOCIIUTAHUS

MPE/ICTABJICHUS O COIIMAIBHBIX HOPMaX U MPaBUIIAX MEKIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE, TOTOBHOCTH K
Pa3HOO0Opa3HOW COBMECTHOM ESITEIIbHOCTU TIPH BBHIOJTHEHUH YUEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IaHUH YUCOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIIH B
MpoIIecce ITOM yueOHOU AesTeTbHOCTH; TOTOBHOCTH OIICHUBATH CBOE TIOBEICHHE U MOCTYNKH CBOMX TOBAPHIIIEH C MO3H-
[IMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUIN TTOCTYITKOB;

1.3. [IeHHOCTH HAYYHOT'O MO3HAHUS

MHPOBO33PEHYECKUX MPEICTABICHUMN O BEIIECTBE U XUMHYECKOW PEAKIIUU, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M COCTABIIAIONIMX OCHOBY JUIsl HOHUMAaHUS CYLTHOCTH HAYYHON KapTUHBI MUPA; IPEACTABICHUIA 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI, B3AUMOCBS3SIX YEJIOBEKa C IPUPOIHON CPEION, O POJIM XUMHUH B
MO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbLHBIX MOTHUBOB, HAIIPABJICHHBIX Ha MOJIYyYE€HHE HOBBIX 3HAHUU 110 XUMHUU, HEOOXOIUMBIX ISl OOBICHCHUS
Ha0II0AaeMBIX TIPOIIECCOB U SIBJICHU;

MMO3HABATEIILHON ¥ MH(GOPMAIIMOHHON KYJIbTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHON PabOThI ¢ y4eOHBIMU
TEKCTaMH, CIIPABOYHOM JIUTEPATYPOU, TOCTYITHBIMU TEXHHUECKIUMU CPEICTBAMH HH(POPMAITMOHHBIX TEXHOJIOTH;
MHTEpeca K 00yUYEHHUIO ¥ TO3HAHUIO, JTI0003HATEILHOCTH, TOTOBHOCTU U CTIIOCOOHOCTH K CaMO00pa30BaHUIO,
MCCJIEI0BATENBCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAallPaBJICHHOCTU U YPOBHS 00yUYEHUS B JaIbHEMIIEM;

1.4. ®opmupoBaHus KyJIbTYPhI 310POBbS

OCO3HAHUS IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO, YCTAHOBKU Ha 3/I0pPOBBIN 00pa3 KU3HH,
OCO3HaHUS TOCIIEJCTBUN U HENMPUATHUS BPEAHBIX MPUBBIYEK  (YMOTPEOICHUS aJIKOT 01, HAPKOTUKOB, KypEHHUS ),
HEO0OXOAMMOCTH COOJIOICHHSI MPABUIT O€30MTACHOCTH MPU OOPAIICHUN C XUMUYECKUMH BEIIECTBAMHU B OBITY U peaIbHON
KU3HH,

1.5. TpynoBoro BocnuTaHus

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOM, YUEOHO UCCIIEA0BATENBCKOM, TBOPUECKOU U JPYTUX
BHJIaxX JICSITEIIbHOCTH; HHTEpECA K MPAKTUYECKOMY M3YyUYEHHUIO Npodeccruii U TpyJa pa3iMdyHOro pojia, B TOM YUCJIE Ha
OCHOBE NMPUMEHEHHUSI MPEAMETHBIX 3HAHUM 110 XMMHUH, OCO3HAHHOTO BEIOOpA MHAUBUIY ATTbHON

TPAEKTOPHUH MPOAOLKEHHS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTU K XUMHUU, OOLIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN;

1.6.9K0JI0rM4EeCKOT0 BOCIUTAHUS

AKOJIOTHYECKH 11eJIECO00PA3HOI0 OTHOIICHHUS K IIPUPO/Ie KaK HCTOYHUKY JKU3HU Ha 3eMJjie, OCHOBE €€ CyIIICCTBOBAHMUS,
MMOHMMAaHUS IIEHHOCTH 370pOBOT0 1 0€30MacHOT0 00pa3a KHU3HU, OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY
(GU3UYECKOMY U TICHXUYECKOMY 3I0POBBIO, OCO3HAHUS IIEHHOCTH COOJTFOICHHSI TIPABMII 0€301IaCHOTO TTOBEACHUS TIPH
paboTe ¢ BeleCTBaMHU, a TAKXKE B CUTYAIUSAX, YTPOKAIOMINX 370POBBIO U KU3HH JIFOJICH;



CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TIOJy4aeMble TPU U3yUYCHUH XUMUU, JJIS pEIICHUS 3a]1a4, CBI3aHHbBIX C OKPYKArOIIeH
OPUPOAHON CPEAOM, TOBBIIICHUS YPOBHS dKOJIOIMUECKOU KYJIbTYpPbl, 0CO3HAHUS TI100aIbHOT0 XapakTepa
HKOJIOTUYECKUX MPOOJIEM U IMyTeH UX PEIICHUs TOCPECTBOM METOJIOB XUMUHU;

AKOJIOTMYECKOTO MBIIICHUS, YMEHUSI pyKOBOJICTBOBATHCSI UM B [TI03HABATEILHOW, KOMMYHUKATUBHON U COIMATILHOM
MPAKTUKE

COAEP KAHHUE YUEBHOI'O IIPEJIMETA
10 kaace

Teopusi XMMHYECKOI0 CTPOCHHUSI OPrAaHUYECKUX COeIMHEHMH.

IIpupoaa xuMu4ecKux cBs3eH

Oprannyeckue BemectBa. Oprannyeckas xumus. CTaHOBJIEHME OPraHMYECKOW XHMHUHM Kak Hayku. Teopus
XUMHAYECKOTO CTPOCHUS BEIIECTBA. Y TJIEPOAHBIN CKeeT. 3oMepust U M30MeEpBL.

CocrosiHuE 3JIEKTPOHOB B aTOME. DHEPT€TUYECKUE YPOBHH U TOYPOBHU. DIEKTPOHHBIE OPOUTAIIN. S-DIEKTPOHBI U
p-351eKTpoHbl. CriuH 31ekTpoHa. CrapeHHbIE 3JIEKTPOHBL. DJNEKTPOHHAs KoH(urypauud. ['paduyeckue 37I€KTPOHHBIE
(bopMyIBL.

DJIEKTpOHHAs IPUPOJIA XU

MHUYECKHUX CBSI3€H, ITM-CBSA3b U CUT'Ma-CBsA3b. METOJI BaJICHTHBIN CBS3CH.

Knaccudukanus oprannueckuii coequHenuii. OyHKIIMOHANbHAS TPYIIIIA.

YriaeBoaopoasl

[IpenenpHble yriaeBoaopoanl (ankaHbl). Bo30ykaeHHOE cOCTOsiTHME aToma yriepoja. ['mOpuausaiuss aTOMHBIX
opOuTasneil. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB.

['omonoru. I'omonornueckas pasHocTb. MexAyHapoaHass HOMEHKJIATypa OPTaHWYECKUX BelecTB. M3omepusd
YIJIEPOIHOTO CKEJETa.

Mertan. Ilonyuenue, ¢uzudyeckre W XUMHYECKHE CBOMCTBAa MeTaHa. Peakumu 3amenieHus (TaJoreHUPOBAHUE),
JIETUAPUPOBAHUS U M30Mepu3aluu ankanoB. [lenHsie peakiuu. CBOOOHBIE paauKaibl. ['aloreHomporu3BOIHbIE AIKAHOB.



Kparssie cBsizu. HenpenenbHble yrieBoAopoAbl. AJKEHbl. CTPOCHHE MOJIEKYJ, FOMOJIOTHS, HOMEHKJIAaTypa WU
nzomepusi. SP2-I'mbpunuzanus. IteH (3tuieH). M3oMepus nmosioxeHus: 1BOWHOM cBsi3U. [IpocTpaHcTBeHHass H30MeEpHs
(cTepeonzomepust).

[lomyyeHne M XMMHYECKME CBOMCTBA alKEHOB. Peakuuu mnpucoenvHeHus (TMAPUPOBAaHUE, TaJOr€HUPOBAHUE,
rUApanys), OKUCICHHUS W mojauMepu3aunu ankeHoB. [IpaBuio MapkoBHHKOBA. BBICOKOMOJIEKYIIApHBIE COEAMHEHUS.
KauecTBeHHBIE peaku Ha TBOMHYIO CBS3b.

AnkanueHbl (IueHOBBIC yriieBogopoAanl). M3omepus u HomeHknatypa. JuBuaun (Oyramuen -1,3). M3omnpen (2-
meTunOyTaaueH-1,3). ConpsoxéHHble ABOWHBIE CBsI3U. [loayyeHre u XMMUYECKHUE CBOMCTBA aJIKaIUEHOB.

Ankunbl. AuerunieH (3TMH) U ero romojoru. M3omepus u HOMeEHKIarypa. MexkiaccoBas uU30oMepus. Sp-
['uOpunnzanus. XuMu4eckre CBONCTBA aIKMHOB. Peakiiny nprucoeAMHeH s, OKUCIECHUS U IOJTUMEPU3allui aJTKUHOB.

Apenbl (apomatuueckue yriaeBogoponbl). M3omepuss u HomeHknarypa. benson. bensonpHoe koibio. Toyodn.
N3omepus 3amecTuTenen.

XUMUYecKUe CBOMCTBA O€H30Jla M €ro romosoroB. Peakuuu 3amenieHusi (raJIorMHHPOBAHHWE, HUTPUPOBAHUE),
OKHCIICHHS U IIpUCcOoeIHEeHUs apeHoB. [lectunuael. ['eHeTnyeckas cBsi3b aQpEHOB C IPYTMMU YIIIEBOIOPOIAMH.

[TpuponHble ncTOUHUKH yTaeBonopoaoB. IIpuponnsiii raz. Hedgs. IlomyTHbie HETsIHBIE Ta3bl. KaMeHHBIN yroib.

[TepepaboTtka Hedrtu. Ileperonka HedTH. Pextudukannonnas kononHa. bensun. Jluprpoun. Kepocun. Kpekunr
HedTenpoayKToB. TepMUUeCKUil U KaTadTuTUYECKUi KpeKUHTU. [Tuponus.

Kucisiopoacoaep:kamue opranHu4ecKue coeIMHeHH.

Kucnopoaconepxamme opranndyeckue coequHeHusd. OIHOATOMHBIE TpEAETbHbIE CIUPTh. DYHKIMOHAIbHAsS
rpynmna cnuptoB. M3oMepus U HOMEHKIIATypa COUPTOB. MeTaHOon (METUJIOBBIA CHUPT). DTaHON (ITHIIOBBIA CIHPT).
IlepBU4HBINM, BTOPUYHBIN U TPETUUHBIN aTOMBI yTiiepoaa. BogopoaHas cBs3b.

[Tonyyenue u Xumudeckue cBoicTBa cnupToB. CrnuproBoe OpoxkeHue. depmeHtbl. Bomopoanbie CBs3W.
®uU3HOJIOrMYECKOEe JEHCTBUE METAHOJIA U 3TAHOJIA. AJIKOTOJIU3M.

MHoOroaToMHble COUPTHL. DTHICHIIIUKOJb. XHUMHUYECKHE CBOMCTBA MPEAEIbHBIX MHOTOATOMHBIX CHUPTOB.
KauecTtBeHHas peakuyst HA MHOTOaTOMHBIE CITAPTHL.

®denos. ApoMaTuyeckue CiupThl. XUMHYEeCKue cBoicTBa (henomna. KauectBenHas peakiys Ha (heHoO.

KapGonwmnbabie coequnenus. KapoonunsHas rpynmna. Anpaerunnas rpynna. Ansaerunbl. Ketonsl. U3omepus u
HOMEHKJIaTypa.



[lonydyeHne ¥ XMMHYECKHE CBOWCTBA AJBIECTHUIOB. Peakuumyn OKUCIEHHS W NPUCOCIUHEHUS aJIbJETHUJIOB.
KauecTBeHHBIE peaKIuy HA allbJICTUBI.

KapGonossie kucnotel. KapOokcuibHas rpymma (kapOokcorpymma). M3omepus u HOMEHKIATypa KapOOHOBBIX
kucnoT. OHOOCHOBHBIEC TpeEeNbHbIe KapOOHOBBIE KUCIOTHL. [lomyueHue OAHOOCHOBHBIX MPEACNbHBIX KapOOHOBBIX
KUCIOT. XUMHUYECKHE CBOMCTBA OJHOOCHOBHBIX IMPEAEIBHBIX KapOOHOBBIX KHCIOT. MypaBbHHAs KHUCIOTa. YKCyCHas
KHUCJIO0TA. AIIETaTHI.

Cnoxnple »¢upsl. Homenkmatypa. I[lomydeHme, XWMHYECKHE CBOWCTBA CIOXHBIX d3¢upoB. Peakius
stepudukarmu. [lenounoi rugponau3 ciuoxHoro a¢upa (OMbUICHHE).

Kupsl. TBepable KUPbL, KUAKUE KUPbl. CHHTETUYECKHE MOIOIIIAE CPEICTBA.

VYrieBonbl. MoHocaxapusl. ['moko3a. @pykrosza. Omurocaxapunsl. Jucaxapuasl. Caxaposa.

[Tonucaxapuael. Kpaxman. I['mukoreH. Peakumss mnonukoHaeHcanuu. KadecTBeHHass peakius Ha Kpaxmall.
Henmono3a. Auernnnenitonosa. Knaccudukaus BOJIOKOH.

A3oTcoaep:kaniue OpraHnyecKue coeAnHeHu.

A3oTcoaepKalmue OpraHMYecKue COoeNMHEHWs. AMMHBL. AmuHOrpynma. AHwivH. [lonmydeHue u XuUMHUYECKue
CBOICTBA aHUJIMHA.

AMHUHOKHCIOTHL. M3omepuss u HoOMeHkiarypa.  Oenku. bunonspueii won. Ilentuanas (amujgHasi) CBS3b.
XuMnueckne cBoiictBa aMUHOKHUCIOT. [lenrtrapl. [lomnmnentuael. I mumuH.

benku. Crtpykrypa OenKOBOM MOJEKyJbl (IIEpBUYHAS, BTOpPUYHAS, TPETUYHAs, YETBEPTUYHAsS). XHUMHUYECKUE
CBOMCTBa OenkoB. JleHaTtypauus U rupoiau3 0enkoB. L[BeTHbIe peakiu Ha OEIKU.

A3zoToconepxkamue rerepounrkianyeckue coenuHeHus. [lnpuaua. Iluppon. Ilupumupoun. Ilypun. A3zortucrteie
OCHOBaHHMS.

Hyxneunossie kucnotel. Hykieotuasl. KoMiiemeHTapHble a30TUCThIE OCHOBAHUS.

XUMHS U 310pOBbE YesnoBeKka. PapMakoIOruyecKas XuMHUsI.

Xumun nonumepos

[Tomumepel. Crenens nonumepusanu. Monomep. CTpyKTypHOE 3BEHO. TepMOIIaCTUYHBIE MOJHUMEPBI.
Crepeoperynsapubie moaumepsl. [lonmustunen. [lomunponunen. [lomuterpadTopaTiieH.

TepmopeakTuBHbIe TTOMMMEpBl. DeHonmodopManbaeruaabie cMoibl. [lnmactmaccel. deHomIacTbl. AMUHOIIIACTEI.
[TenorutacTel.

[Tpupoausiii kayuyk. Pe3una. D00HHUT.



CHHTETHYECKHUE KAYUYKHU.

Cunretnueckue BosokHa. Kanpon. JlaBcas.
11 kaace

Teopernyeckne 0CHOBbI XUMMHU

BaxHeimme XUMHYECKHE TMOHSATHS W 3aKOHBl. XUMHYECKHM 3JIEMEHT. ATOMHBIM HOMEp. MaccoBoe 4Yuclo.
Hyxmmnsl. Pagnonykinuael. M30Tonsl.

3aKOH COXpaHEHUS MACChI BEIIECTB. 3aKOH COXPaHEHUs U MpeBpaleHus yHeprun. JleQext Macchl.

[Tepuonuuecknii 3akoH. DneKkTpoHHas KoHpurypamms. ['padudeckas snextponHas dopmyna. Pacmpenenenue
DIIEKTPOHOB MAJBIX M OOJBIIUX TepuonoB, S-, P-, d- u f-anements. Jlantanouwnmel. AxtuHOWABL. VCKycCTBEHHO
IIOJIy4YEHHbIE DJIEMEHTHI. BaJleHTHOCTB. BajieHTHBIE BO3MOKHOCTH aTOMOB. BOIOpOAHBIE COEIUHEHUS.

Crpoenue BeuiectBa. MonHas cBs3b. KoBaneHTHas (moJisipHas M HEMOJSPHAs) CBA3b. JJNEKTpOHHas (opMyia.
Meramnuyeckas cBs3b. BonopoaHas cBA3b.

['ubpun3ays aTOMHBIX OpOUTAIICH.

Kpucramibsl: aToMHbIE, MOJIEKYJIIPHBIE, HOHHBIE, METAUIMYECKUE. DJIEMEHTapHAs sTYeHKa.

[Tomumopdusm. [onumopdusie Mmogudukanuu. Amnorponus. M3omepus. romonorus. XuMHUYECKUM CUHTES.

Xumuueckue peakiuu. OKACIUTENBHO-BOCCTAHOBUTEIBHBIE peakMy. Peakiuy pa3inoKeHus, COeTMHEHMS,
3aMelleHHs], 0OMeHa. DK30TEpPMHUUYECKHE U SHA0TEpMUYECKHEe peakiuu. OOpaTUMBble U HEOOpAaTUMBbIE PEAKIUU.
TeruoBoit a3 ekt peakiuu. 3akoH ['ecca. Tepmoxumuueckue ypaBHeHus. Temnora oOpazoBanus. Temnora cropanus.

CKOpOCTh XUMUYECKON PEAKIIMU. AKTUBUPOBAHHBIA KOMIUIEKC. 3aKOH JEeUCTBYIOIMX Macc. Kunernueckoe
YPaBHEHHUE PEAKLIMH.

Karanus. Katanuzatop. Uarudurop. 'oMoreHHsIil 1 rereporeHHblil katanu3. Katanurudeckue peakuuu.

Xumunueckoe paHoBecue. [Ipunnun Jle [llarensbe.

PactBopsl. [lucnepcusie cucteMbl. PacTBopsbl. ['pyOoarciepcHbie CUCTEMBI (CYCTIEH3UU U AMYJIbCHH).
Komnmouaasie pacTBopHI (30111). A3p030JIH.

CriocoObl BbIpa)KeHUS KOHIICHTPAIIMK PacTBOPOB. MolekyisipHasi KOHIIEHTpAIHs (MOJISPHOCTb ).

DNEKTPOJIUTHL. DNEKTPOIUTHUECKas qucconnanus. CteneHp aucconuanuu. KonctanTa qucconuanuu.
Bonopoanslii mokasarens. Peakuum noHHOro oOMeHa.

['maposn3 opraHnyecKux BeMECTB. [ napomus3 coei.

DJIEKTPOXUMHUYECKUE PEAKIUU. ['albBaHMYECKUH 37IeMEHT. DiieKkTpoasl. AHoa. Katoa. Akkymymsarop.
TonNMBHBIN ANEMEHT. DIEKTPOXUMHUSL.



Psan crangapTHBIX 3JEKTPOAHBIX MOTeHIMAnoB. CtanaapTHbie ycinoBus. CTaHIapTHBIA BOJOPOAHBIN MIEKTPOI.

Koppo3sus metainoB. XumMudeckas U 2JIEKTPOXUMUYECKast KOPPO3HUSL.

DIeKTpONIN3. DNEKTPOJIU3 BOJHBIX PACTBOPOB. DIIEKTPOJIN3 PACILIIABOB.

Heopranunyeckasi Xumus

Mertamisl. CriocoObI onrydeHus: MeTayioB. Jlerkue u TsokEnbie MeTasibl. JIerkoriaBkue U TyrOrIaBKue
MeTauibl. Metammueckue 3neMeHThl A- u b-rpynn. Menp. Llunk. Tutan. Xpom. XKenezo. Hukens. [natuna.

Cmnasel. Jlerupyromue no6asku. Yépaeie metaiuibl. L{BeTHble MeTamibl. UyryH. Ctans. JlerupoBaHHbIE CTaNH.

OKcHIbI M THAPOKCHU/IBI METAIIOB.

Hewmetamnsl. [IpocTeie BemecTBa — HemeTautbl. Yraepoa. Kpemuauit. Azot. ®ochop. Kucnopon. Cepa. drop.

Xnop. Kucnorasie okenapl. Kucnopoaconepxkanye kucinotel. CepHast KUCa0Ta. A30THas KUCIIOTA.

BoxopoaHble coequHEHNs] HEMETAIIIOB.

I'eneTnyeckas CBsI3b HEOPraHUYECKUX U OPTAHUYECKUX BEILECTB.

XUMUA U )KU3Hb

XHUMHUYECKasi IPOMBILITIEHHOCTh. XUMUYECKasi TEXHOJIOTHS.

XUMHUKO-TEXHOJIOTUYECKUE IPUHLMUIIBI IIPOMBILUICHHOIO IOJY4YeHUs METauloB. YEpHas MeTaulyprus.
IIpousBoacTBo uyryHa. JlomeHnHas neus. Arnomepanus. [IponsBoactso cramu. Kucnopoasslii kouseprep. besorxonHoe
ITPOU3BOJICTBO.

Xumust B ObITy. [Iponyktel nutanus. beitoBas xumus. OTesouHble MaTepHalibl. JIeKapCTBEHHBIE MpEnaparhl.
DKOJIOTUYECKUI MOHUTOPUHT. [IpeienbHO JomyCcTUMBIE KOHLIEHTPALIUH.



IIPUMEPHOE TEMATUYECKOE INTAHUPOBAHUE

10 kaacc (1 4 B Herean10, 35 4 B roja)

Tembl, BXxoasiue B coep:kaHue OcHoBHOe coaep:kaHne XapakTepucTHKa OCHOBHBIX BH10B OcHOBHble
npeamera 1o TeMaM AeATETbHOCTH YYeHHKA (Ha YPOBHE y4eOHbIX HanpasJ/ieHus
neiicTBHIA) BOCMUTATE/IbHOM
paboTbl
1. TEOPHUS XUMHUYECKOT'O CTPOEHUS OPTAHUYECKHUX COEIUHEHUN. IIPUPOIA
XUMMWYECKUX CBSI3EM. (3 u)
Opranunueckas xumus. Xumuueckoe | 1.IIpenmer oprannyeckoit OOBSICHSTD, TIOUEMY OPraHUYECKYIO XUMUIO 1.1,1.3,151.6

cTpoeHue. Teopus XUMHUYECKOTO
CTPOEHHS BEIIECTB. Y IJIEPOAHBIN
ckenetr. U3omepus. M3omepsl.
DHepreTu4yecKue ypoBHU U
MOAYPOBHU. DIEKTPOHHbBIE
opbutanu. S-DneKTpoHsI U -
2N1eKTpOoHBbI. CIIUH 3JIEKTPOHA.
CrniapeHHbIE 3JIEKTPOHBI.
DneKTpoHHas KOH(Urypamus.
I'paduueckue r51eKTPOHHBIE
¢dopmynsl. n-CBsi3b, G-CBS3b.
MeTo 1 BaJIECHTHBIX CBSI3EH.
@OyHKIMOHANbHAA IpyIIa.

xuMud. Teopust XuMHUECKOTOo
CTPOCHUSI OPTaHUYECKUX
BEIIIECTB.

2. CocTosIHME AJIEKTPOHOB B
aToMme. DIEKTPOHHAs IPUpoJa
XMMHYECKHUX CBS3EH B
OpPraHUYECKUX COCTUHEHUSX.
3. Kinaccudukanust coequneHni
OpPraHUYECKHUX.
Jemoncrpanuu. O6pasist
OpPraHUYEeCKUX BELIECTB U
MarepuanoB. Mozaenn MOJIeKyI
OpPraHUYECKUX BEIIECTB

BBIACINIIN B OTHGHLHLIﬁ pa3acii XuMuu.
Hepe‘II/ICJISITI) OCHOBHBIC ITPCAITOCBIIIKH

BO3HHKHOBCHHUS TCOPHUHU XUMHUYCCKOI'O CTPOCHUA.

PaznuuaTh Tpu OCHOBHBIX THIIA YTIEPOTHOTO
CKeJleTa: pa3BeTBIEHHBIN, HEPa3BETBICHHBIN U
[MUKJINYECKHH.

OnpenensaTs HaIUYME ATOMOB yIiepo/a,
BOJIOPOJIA M XJIOPA B OPTaHMUYECKUX BEIIECTBAX.
PaznuuaTh MOHATHS «3JIEKTPOHHAs 000I04Ka» U
«QNEKTpOHHAs OpOuTaIb». M300paxars
AJIEKTPOHHBIE KOH(UTYpALIUU aTOMOB
AIIEMEHTOB 1-TO 1 2-TO EPUOJIOB C TIOMOIIHIO
AJIEKTPOHHBIX U TPaPUUECKUX HIIEKTPOHHBIX
dbopmyi.

OOBACHATH MEXaHU3M 00pa30BaHUs U
0COOEHHOCTH G- U T- cBsA3ei. OnpenensTh
NPUHAIIEKHOCTh OPTaHUYECKOT0 BEIIECTBA K
TOMY HJI HTHOMY KJIACCY TIO CTPYKTYPHOM

opmyn




2. Yraesoaopoasl (9 4)

2.1. [IpenenbHbBIE YTIAEBOAOPOABI — AJKaHBI (2 1)

[IpenenbHbie yraeBoAOPOABI 4. DNeKTpOHHOE U OOBSICHITH MPOCTPAHCTBEHHOE CTPOCHHE 1.1,1.3,1.5,1.6
(ankansl). Bo30yx1€HHOE COCTOSHUE | IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI AJIKAHOB HA OCHOBE MPEACTaBIECHUN O
aroma yriaeponaa. [ muépuausamms asnikaHoB. ['oMosoru 1 u3oMepsl | THOpUAN3aLMU OpOUTANIeH aToMa yriiepoaa.
aTOMHBIX opOuTaiei. 'omoioru. QJIKAHOB. W3roraBiuBaTh MOAEIN MOJIEKYJI AJIKAHOB,
I'omonoruyeckas pa3HOCTb. 5. MeraH — npocTeuimn PYKOBOJACTBYSICb TEOPUEH XUMUYECKOTO
I"'omosnoruueckuit psa. IPEJCTaBUTEIIb AJIKAHOB. CTPOEHUS OpraHuYecKux BemecTB. OTanyaTh
MexayHapoiHasi HOMEHKIIaTypa JemoncTpanuu. OTHOIIEHNE TOMOJIOTH OT U30MEPOB.
OpraHUYecKuX BellecTB. M3omepus | amkaHOB K KMcIOTaM, IuenodaMm | HaspIBaTh ankaHbl 10 MEXIyHAPOJHON
YTIIEPOTHOTO CKEJIeTa. pacTBOpy NepMaHTraHata Kajiusi | HoMeHkKJarype. COCTaBIATh ypaBHEHUS
Peakiuu 3amenienus u OpOMHOM BoJ€. XMUMUYECKHUX peaKIil, XapaKTepH3yOIuX
(raoreHupoBaHue), JlaGopaTopHblii ONBIT. XMMHYECKHE CBOMCTBA METaHA M €r0 TOMOJIOTOB.
JEeTUAPUPOBAHUS, U30MEPU3ALIUN N3rorosnenue moaenei Pemate pacuéTHble 3a1a4M Ha BBIBOJL (POPMYIIbI
ankaHoB. LlenHbIe peakum. MOJIEKYJI YTIIEBOJOPOIOB OpPraHUYeCcKOTO BEUIeCTBA
CB0OOIHBIE PAUKAIIBI.
["anoreHonpon3BOAHBIE AIIKAHOB
2.2. HenpeaeJibHbIE YIJ1€BOJA0POABI (AJKeHbI, AJIKAANECHBI U AJIKHHBI) (4 1)
Kpatnslie cBsa3u. Henpenenbusie 6. HenpenenbHbie OOBACHATH POCTPAHCTBEHHOE CTPOCHUE 1.1,1.3,151.6

YIJI€BOAOPOAbI. AJIKEHBI. SP -
I'uOpuanzanus. OTeH (ITUIICH).
N3omepus nonoxeHus IBOMHON
cBs3u. [IpocTpancTBeHHAs n30MepHUs
(cTepeo-uzomepusi).

Peaxiuu nprcoenHeHus
(ruapupoBaHue, TaJIOTEHUPOBaHUE,
TUApaTalus ), OKUCICHUS U
MOJINMEPHU3ALUH AJIKEHOB.
BbICOKOMONEKYJIISIpHBIE COETUHEHMSL.
KauecTBenHsle peakiny Ha
JBOMHYIO CBA3b. AJIKaTUECHbI
(TMEeHOBBIC YTIEBOAOPOIBI).

YIJIEBOAOPObI. AJIKEHBI:
CTPOEHUE MOJIEKYJI, TOMOJIOTUS
Y U30MEpHs.

7. I[lpakmuueckas paboma 1
«ITomy4enne 3TUIeHA U OTBITHI
C HUMD.

8. AJKaaueHsbl.

9. AuleTUIIEH U €ro rOMOJIOTH.
JlemoncTpauuu. Monenu
MOJIEKYJI TOMOJIOTOB U
n3omepoB. lomyuenne
areTuIIeHa KapOuIHbIM
cnocoboM. BzaumogeiictBue

MOJIEKYJIbl 3TUJIEHA Ha OCHOBE MIPEJICTABICHUN O
ruOpuIM3aMy aTOMHBIX OpOUTaIel yrieposa.
N3006paxaTb CTpyKTypHBIE (OPMYJIIbI ATKEHOB U
MX U30MEPOB, HA3bIBaTh AJIKEHHI 110
MEX1yHapOJAHON HOMEHKJIAType, COCTABIIATh
(bopMyIIbI ATIKEHOB MO WX HA3BAHUSIM.
CocTaBisITh ypaBHEHHSI XUMUYECKUX PEAKIIHM,
XapaKTEPU3YIOIINX XUMUYECKUE CBOWCTBA
AJIKECHOB.

ITosrydats THIIEH.

Jloka3pIBaTh HEMPEAETBHBIN XapaKTep ATUJICHA C
IIOMOUIbIO0 KAYECTBEHHOM PEaKIIMM HA KPaTHbIE
CBSI3H.




Jusunun (6ytaguen-1,3). M3onpen
(2-meTunOyTanuen-1,3).
ConpspkEHHBIE TBOMHBIC CBSI3H.
Peakuuun npucoeaunenus
(ramoreHupoBaHUs) U
MOJIMMEPU3ALIMHU AJTKATUECHOB.
AnerunieH (3TuH). MexkiiaccoBas
nzomepust. Sp-I'nbpuauzanus
AJICKTPOHHBIX opOuTaNei. Peakiuu
MIPUCOCTUHEHUS, OKUCIICHHS 1
MOJINMEPHU3AIH ATKUHOB

alleTUJIeHa C pacTBOPOM
nepMaHraHata Kajaus 1 OpoMHON
BOJI0M. ['opeHue areTusneHa.
Pa3znoxenne kayuyka rmpu
HarpeBaHUU U UCIbITAaHUE
IPOAYKTOB Pa3I0KEHHUS.
3HaKOMCTBO ¢ 0Opa3Lamu
Kay4yKOB

CocTaBisATh YpaBHEHUSI XUMUYECKUX PEAKIUM,
XapaKTEepU3yIOLINX HENPEAEIbHbIN XapaKkTep
AJIKaIECHOB.

OOBACHATH SP-THOPUAU3ALINIO U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
aleTUIEHA, Ha3bIBaTh TOMOJIOTH allETUIIEHA T10
MEXIyHapOJAHON HOMEHKIIAType, COCTABIIATh
YpaBHEHHUS peaKkLuil, XapaKTepU3YIOLIX
XUMHUYECKHE CBOICTBA alleTUJIeHa

2.3. Apenbl (apoMaTudeckue yriaesoaopoasi) (1 1)

Apensl (apomaTuueckue
yriaeBo1opobl). benson.
benzonbHoe KONB1O. TOIyOII.
N3omepus 3amectuteneit. Peakiyu
3aMeleHus (raJIoreHUpPOBaHUE,
HUTPOBAHUE), OKUCIICHUS U
MPUCOETNHEHUS aPEHOB.
Ilectunuael. I'eHeTn4ueckas CBSI3b
apEeHOB C IPYTUMH YTJIIEBOIOPOAAMU

10. beH3011 M €T0 TOMOJIOTH.
CsoiicTBa OeH30I1a U ero
TOMOJIOTOB.

Jdemoncrpanun. ben3on kak
pactBopuTenb. ['openune
Oensoiaa. OTHoIIeHHe OeH301a K
OpOMHOM BOJIE U paCTBOPY
NepMaHraHaTa Kalus.
OkwucIeHHne ToIyona

OOBSACHATD PIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJIbI OEH30J1a.

N300paxath CTpYKTYpHYIO hopmyy OeH30I1a
JIBYMsI crioco0amu.

OOBACHATH, KaK CBOMCTBA OEH301a
00yCIIOBJIEHBI CTPOCHHEM €r0 MOJIEKYJIbI.
CocTaBiaTh ypaBHEHHUSI PEaKIIHil,
XapaKTEepU3yIOIINX XUMUYECKUE CBOWCTBA
OEH30J1a U €r0 TOMOJIOTOB

1.1,1.3,151.6

2.4. IIpupoaHbie HCTOYHUKH U NepepadoTKa yrieBoaopoaos (2 1)

ITpuponusiii ra3z. Hedrs. [TomyTHbIE
He(TsHbIe ra3pl. KaMeHHbIN yrob.
Ileperonka Hedru.
Pextudukanmonnas KojoHHa.
bensun. Jlurpoun. Kepocus.
Kpekunr nedgrenponykros. [luponus

11. IlpupoaHble NCTOYHUKH
yraeBonopoaos. IlepepaboTka
HEPTH.

12. Kontpouasnas padora 1 no
TeMaM «Teopusi XuMHYECKOTo
CTPOEHHS OPTaHUYECKUX
COC€IUHEHUID,
«YTIIEeBOAOPOIBDY.

XapakTepHu30BaTh COCTAB MIPUPOTHOIO Taza U
MOy THBIX HE(TSHBIX TA30B.

XapakTepHu30BaTh CIIOCOOBI epepaboTKu HedTH.
OOBsICHATH OTIINYME OE€H3MHA IPSIMOKN
MEPEroHKU OT KPEKUHT-OeH3UHA.

1.1,1.2,1.31.5,16




JlaGopaTopHbIii ONIBIT.
O3HakomiieHHE ¢ 00pa3amMu
MIPOJIYKTOB HedTenepepaboTKH

3. Kucaopoacoaep:xamue opranndeckue coequHenus (11 u)

3.1. CiniupThl 1 penoJibI (3 4)

Kucnopoaconep:xarue
OpraHUYeCKHE COETUHEHUS.
OnHOaTOMHBIE NPEAEIbHbIE CIIUPTHI.
@yHKIMOHAIbHAS TPyNIa CHUPTOB.
Meranon (METUIIOBBIN CIUPT).
DTaHoi (3TUIIOBBIN CIHPT).
IlepBHUYHBI, BTOPUYHBIN U
TPETUYHBIA aTOMBI YIJIepoAa.
Bonoponnas cBs3b. CiproBoe
opoxenue. ®epmenTtsl. Bogopoansie
cBA3U. OU3NOIOrNYECKOE IEUCTBUE
3TaHoJIA.

MHOroaromMHsbI€ CIIMPTHI.
OTUNEHIHKOIIb. [ uiepuH.
KauecTBennas peakuus Ha
MHOTOaTOMHBIE CITUPTBHI.

®eHobl. ApOMAaTUYECKUE CITUPTHI.
KavecTBeHHast peakuys Ha GpeHo

13. OnHOaTOMHBIE IIpENIETbHBIE
CIIUPTBHI.

ITomyyenue, xumMu4eckue
CBOICTBa U MPUMEHEHUE
OJIHOATOMHBIX MPEACIIbHBIX
CIIUPTOB.

14. MHOroaTOMHBIE CIIUPTHI.
15. ®eHomnbl M apoMaTHYECKHUE
CITUPTHI.

JlaGopaTopHbIe ONBITHI.
OxucneHue 3TaHosia OKCHJIOM
meau(IT). PactBopenue
TJIMIIEPUHA B BOJIC U PEAKIIUS
ero ¢ ruapokcuiom meau(IT).
Xumudeckue cBoicTBa (heHoma

N300paxath 0011yI0 (OpMYITy OJHOATOMHBIX
HpeEIbHBIX CIUPTOB.

OO0BsACHATH 00pa3oBaHUE BOJOPOIHOM CBSI3U U
e¢ BIMsHNE Ha (PU3NYECKHE CBOMCTBA CITUPTOB.
CocTaBisTh CTPYKTYpHBIE (POPMYIIBI CTUPTOB U
UX U30MEPOB, Ha3bIBAThH CIIUPTHI IO
MEXIyHApOaHOH HOMEHKIaType. OOBSICHSITH
3aBUCHMOCTh CBOWMCTB CITUPTOB OT HATWYHS
¢ynxuuonansHo rpynmnsl (-OH). CocraBisaTe
YpaBHEHUS PEaKLUii, XapaKTePU3yOIIHX
CBOWCTBA CIIUPTOB M UX IPUMEHEHHE.
XapakTepu30BaTh (PU3NOIOTUIECKOE JIeHCTBUE
METaHOJIa ¥ ATAHOJIA.

CocTaBisaTh ypaBHEHHs PEaKIU,
XapaKTePU3YIOMINX CBOHCTBa MHOTOATOMHBIX
CIHMPTOB, ¥ TPOBO/IUTh KAUECTBEHHYIO PEaKIUI0
Ha MHOTOATOMHBIE CITUPTHI.

OOBACHATH 3aBUCUMOCTb CBOUCTB (peHOIIa OT
CTPOCHUS €T0 MOJICKYJIbI, B3ANMHOE BIIMSHUE
aTOMOB B MOJIEKYJI€ Ha IIpuMepe GeHoa.
CocTaBiaTh ypaBHEHHUSI PEaKIIHil,
XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBRA
dbeHona

1.1,1.2,1.3,1.5,1.6

3.2. Aiibaern/ibl, KeTOHbI 1 KApOOHOBBIE KUCJIOTHI (3 4)




KapOonusbHble coeTUHEHMS.
KapOonunpHast rpymma.
AJbieTuIHas TpyIa. AJlbJIETUIbI.
KeTtonsl.

Peakuuu okucnenus u
IIPUCOEANHEHNS aJIb/IETU/IOB.
KauecTtBenHsle peakiuu Ha
aJIbJICTU]IBI.

Kap6oHOBBIE KHCITOTHI.
KapOoxcuipHas rpynmna
(kapOokcorpymnma). OTHOOCHOBHbBIC
npeeabHble KapOOHOBBIE KUCIOTHI.
MypaBbpuHas KUCIIOTa. YKCyCHas
KHCII0Ta. ALIeTaThl

16. KapOoHWIbHBIC COCTMHEHUS
— aJIbJIETUbI U KETOHBI.
CBolicTBa M1 IPUMEHEHUE
aJbJCTUJIOB.

17. KapOoHOBBIE KHCIIOTHI.
XUMUYECKUE CBOKCTBA U
MPUMEHEHHE OJTHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX
KHCJIOT.

18. Ilpaxmuueckas paboma 2
«ITonyueHnue u cBolicTBa
KapOOHOBBIX KHCIOTY.
Jdemoncrpanuu. PactBopenue B
alleTOHE PA3JIMYHBIX
OpPraHMYECKUX BEIIECTB.
JlabopaTopHbIe ONBITHI.
Oxkucnenue Merananis (dTaHass)
okcusiom cepedpa(l).
Oxkucnenue Merananis (dTaHass)
ruapokcuaoM meau (I1)

CoctaBisaTh GopMyITI ©30MEPOB U TOMOJIOTOB
QTBJICTUIOB ¥ HA3bIBATh UX IO MEXTyHAPOIHOMN
HOMEHKJIaType.

OOBSICHITH 3aBUCIMOCThH CBOMCTB aJIb/ICTHIOB
OT CTPOCHUS UX QYHKIIMOHATIHHON IPYIIIHI.
[TpoBOAKTH Ka4eCTBEHHBIC PEAKITUN HA
anpaerubl. COCTaBIISATh YPABHEHUS PEAKIIHIA,
XapaKTEepPU3YIONINX CBOMCTBA aJIbJICTHIOB.
CoctaBisaTh GopMyIIbl ©30MEPOB U TOMOJIOTOB
KapOOHOBBIX KUCJIOT M HAa3bIBATh UX IO
MEXyHApOIHOH HOMEHKIaType. OOBSICHSITH
3aBHCHMOCTH CBOMCTB KAPOOHOBBIX KHUCJIOT OT
Hanmuuus pyHkuonansHo rpynmsl (-COOH).
CocTaBiaTh ypaBHEHUSI PEaKIIHiA,
XapaKTePU3YIOIINX CBOMCTBA KAPOOHOBBIX
KHCJIOT.

[Tonmyyath yKCYCHYIO KHCIIOTY U IOKa3bIBaTh,
YTO TO BEIIECTBO OTHOCHUTCS K KJIacCy KHCIIOT.
OTnuyaTh MypaBbUHYIO KUCJIOTY OT YKCYCHOM C
MTOMOIIHI0 XHMHUYECKUX pEaKIui

1.1,1.2,1.31.5,16

3.3. Caoxnbie 3¢upsbl. Kupsbl (2 1)

Cnoxuble 3¢upsl. Peakuus
stepuuxanyu. [erounoi
TUAPOJIN3 CIOKHOTO dupa
(ombuienue). XKupel. CuHTETHUECKHE
MOIOIIHME CPE/ICTBA.

19. CnoxHbie 23pupsI.

20. J)Kupsl. Moromue cpencraa.
Jemoncrpanuu. O6pasist
MOIOIIUX U YUCTSIIUX CPEACTB.
JlabopaTopHble oNbITHI.
PacTBOpUMOCTB KMPOB,
JI0Ka3aTeIbCTBO X
HeNpeeabHOro Xapakrepa,
oMbLIeHHE KUpoB. CpaBHEHHE
CBOWCTB MbLIAa U CHHTETHYECKHX
MOIOMINX CPEACTB

CocTaBnaTh ypaBHEHUS PEaKIIUA
TepUPHUKALIHH.

OOBSICHIATH OMOJIOTUYECKYIO POJIb HKUPOB.
Cobmoiate paBuiia 6€30MacHOro ooparieHus
CO CpeICTBaMH OBITOBOM XUMUU

1.1,1.2,1.3,1.5,16




3.4. Yraesoasl (3 4)

VYrueBonabsl. MoHOCaxapuIbl.
['mroko3a. @pykro3a.
Onurocaxapunbl. Jlucaxapuibl.
Caxapos3a. [Tonurcaxapuabl.
Kpaxman. I'nukoren. Peakuus
noyivkoHaeHcanuu. Kauecrsennas
peakuus Ha kpaxMmail. Llemnronosa.
Anerunuestronosa. Knaccudukarus
BOJIOKOH

21. Yraesonpl. I'moko3a.
Onurocaxapuasl. Caxapo3sa.
22. Ilonucaxapunel. Kpaxmai.
Lemmromno3a.

23. I[Ipakmuueckas paboma 3
«Pemienune s3KkcrepruMeHTaIbHbBIX
3a/1a4 Ha [I0JIy4YE€HUE U
pacrno3HaBaHHe OpPraHUYEeCKUX
BELIECTBY.

JlaGopaTopHbIe ONBITHI.
CBolicTBa IIIIOKO3bI KaKk
aNbJICTHUI0CIUPTA.
B3anmoperictBrue caxapossl ¢
TUAPOKCUAOM KaJIbIHsl.
[TpuroroBieHne KpaxmMajabHOIO
KJIeHicTepa U B3aUMOJICHCTBUE C
nonoM. I'maponns kpaxmaiia.
OsznakomieHue ¢ oOpa3uamu
IIPUPOJIHBIX U UCKYCCTBEHHBIX
BOJIOKOH

OOBSICHITH OMOJIOTUYECKYO POJIb TITFOKO3BI.
[TpakTryecku qoKa3bIBaTh HATUYHE
(YHKIMOHATBHBIX TPYIIIT B MOJIEKYJIE TIIIOKO3BI.
OOBsICHSTH, KaK CBOWCTBA Caxapo3bl CBSA3AHBI C
HaJIMYreM (YHKIMOHAJIBHBIX TPYII B €€
MOJIEKyJie, U Ha3blBaTh 00JaCTU MPUMEHEHUS
caxapo3sbl. COCTaBISATh ypaBHEHUS PEAKIIHA,
XapaKTEepU3YIOLINX CBOMCTBA caxapo3bl.
CocTaBisITh ypaBHEHUS PEAKLUi TUApOIIN3a

KpaxmaJia U IOJIUKOHACHCAIIUH MOHOCAXaprua0B.

[IpoBOOUTH KAYECTBEHHYIO PEAKLIUIO HA
Kpaxmain

1.1,1.2,1.3,1.5,1.6

4. A3oTcoaepxaiiue opranudeckue coequHenus (5 1)

A3oTtconeprkalue opraHu4ecKue
COE€UHEHUS. AMUHBI.
AMuHorpymnmna. AHWINH.
AMHHOKHCIIOTEI. bUNONSpHEBIA HOH.
[lenTuanas (amuaHas) rpynmna.
[lenTuanast (aMuaHAs) CBA3D.
Ilentuaer. Iomunentuael. I mumud.
benxu. Ctpykrypa 6e1KoBoi
MOJIEKYJIbI (TIepBUYHAs], BTOPUYHAS,
TPETUYHAs, YETBEPTUYHAS).

24. AMHAHEL

25. AMuHOKHCHOTEL. benkn.

26. AzoTcoaepkaiue
TreTEPOLUKINYECKUE
coennHeHus. HyknenHoBsle
KUCIIOTEL.

27. XvMHs U 310pOBbE
YyeJI0BeKa.

28. KonTpoabHas padora 2 no
teMaM «Kucnopoaconepxaniue

CocTaBnsiTh ypaBHEHHMsS] pEaKIHi,
XapaKTEepPU3YIOIINX CBOMCTBA aMUHOB.
OOBSICHATH 3aBUCUMOCTb CBOMCTB aMUHOKHUCIIOT
OT CTPOEHUs X (PYHKIHNOHAIBHBIX IPYIII.
HaspiBaTh aMMHOKHUCIIOTBI 110 MEKTYHAPOAHOMN
HOMEHKJIATypE U COCTaBJIATh YPABHEHUS
peaknmii, XapaKTepU3yIOINX UX CBOKWCTBA.
OOBACHATH OMOJIOTHUYECKYIO POJIb OSJIKOB U UX
IIPEBPAILCHNI B OpraHU3Me.

[TpoBOUTH LIBETHBIE PEAKIIMH HA OEJIKH.

1.1,1.2,1.3,1.5,1.6




Jlenatypaiiys v THIPOIN3 OEITKOB.
I{BeTHBIE peak iy Ha OENKH.
A3oTcoaepkalime
reTepOLUKINYECKUE COCTUHEHMSL.
[Tupuaun. [Tuppos. [Tupumuaus.
ITypuH. A30THCTBIE OCHOBAHHUS.
HyxknenHoBbIe KUCTOTBL.
Hyxneoruasl. KoMiemeHnTapHsie
A30TUCThIE OCHOBAHUS.
DapMaKoJIOrHYECKasi XUMHUSI

OpPraHUYECKUE COCTUHECHUS,
«A3zoTcoaepxaniue
OpPraHUYECKHUE COCIUHEHUS.
JlabopaTopHBbIii ONBIT.
I{BeTHbIE peakMy Ha OeJIKH

OOBACHATH OMOJIOTHYECKYIO POJTb HYKJIEHHOBBIX
KHCJIOT.

[Tonp30BaThbCss MHCTPYKIUEH K JIEKAPCTBEHHBIM
nperaparam

5. Xumust mosiumepos (4

)

[Tonmumepsl. CrerneHb
nonumepusauuu. MoHnomep.
CTpyKTypHOE 3BEHO.
TepmornacTuyHbie
nosmmepbl. CTepeoperyisipHbie
nonumepsl. [lonuatumnen.
[Tonunpornuex.
[TonurerpadropaTuseH.
TepmopeakTUBHBIE TTOJTUMEPHI.

®denonodpopMatbIeruIHbIEe CMOJIBL.

[Imactmaccel. @eHOIACTHI.
AmuHomutactel. [leHomacTsl.
[IpupoaHseii kayuyk. Pe3una.

D60HUT. CHHTETHYECKHE KayUyKH.

Cunrernueckue BosiokHa. KanpoH.

29. CuHTETHYECKHE NTOJIUMEPBI.
KonneHcanroHHble MOJIUMEpHI.
IleHonnacTsl.

30. IIpaxmuueckasn paboma 4
«Pacno3HaBanue macTMacce u
BOJIOKOH.

31. Opranuueckast Xumusl,
4eJIOBEK U MPUPOAA.

32. UtoroBslii ypok 1o Kypcy
xumuu 10 knacca.
JemoncTrpanuu. O6pasist
IUIaCTMACC, CHHTETUYECKUX
Kay4yKOB U CHHTETUYECKUX
BOJIOKOH.

JlabopaTopHbIii ONBIT.
CaoiicTBa KampoHa.

3anuchiBaTh YpaBHEHUS peaKLUi
[IOJIMMEPU3ALUH. 3alMChIBaTh YPaBHEHUS
peakuuii MOJIUKOHCH AU K.
Pacnio3naBaTh OpraHu4YeCcKHe BEILECTBA,
HCIIOJIb3Y$ KAYECTBEHHBIE PEAKLIUN

1.1,1.2,1.3,1.5,16

11 kaace (1 4 B Hemenno, 35 4 B roa)

1. IloBTOpenune kypca xumuu 10 kaacca (1 4)




1. Teopernyeckue ocHOBbI XumMuu (19 v)

1.1. BaxkHelilne XMMH4YeCKUE MOHSITUS U 3aKOHBI (4 1)

XUMHUYECKUHN AIEMEHT. ATOMHBIHN
HoMep. MaccoBoe uucio.
Hyxnuaer. Pagnonyknuast.
N3otomsl.

3aKOH COXpaHEHHUsI MacChl BEUIECTB.
3aKOH COXpaHEHUs U NIPEBPAILCHUS
sHepruu. JledexT Macchl.
Ilepuonnueckuii 3aK0H.
DneKTpoHHask KOHQUTypaLusl.
I'pacduyeckas snekTpoHHas
dbopmyina. s-, p-, d- u f-DemeHTsI.
JlanTaHouabl. AKTUHOUIBI.
HckyccTBeHHO MOTyUYeHHbBIE
37€MEeHThL. BaJleHTHOCTB.
Bonopoansie coennHenus

2. XUMHYECKUH DIIEMEHT.
Hyxnuapl. U30Tonbl. 3akoHbI

COXPAaHCHUSA MACChl U SHEPTHUU B

XHMHU.
3. [lepuoanueckuii 3aKoH.
Pacnpenenenue 31eKTpOHOB B
aToMax 3JICMCHTOB MaJjbIX U
OOJIBIIINX TICPUOIOB.

4. ITomoxeHue B
MepUOUYECKON CUCTEME
BOJIOPO/Ia, TAHTAHOMUJIOB,
AKTUHOUJIOB U UCKYCCTBEHHO
MOJIYYEHHBIX JIEMEHTOB.

5. BaneHTHOCTD U BaJICHTHBIC
BO3MOXKHOCTH aTOMOB

IlepeunciiATh BaXKHEUIINE XapaKTEPUCTUKH
XUMHYECKOT0 AJIEMEHTA.

OOBACHATD pa3Inuue MEXIAY MOHATUIMU
«XUMUYECKUH dIIEMEHT, KHYKIUI», KA30TOI.
[TpyMeHsTh 3aKOH COXpaHEHMSI MACChl BELLIECTB
IIPU COCTABIIEHUU YPAaBHEHUIN XUMUYECKUX
peaxkuuii. OnpenensTs MakKCUMalbHO BO3MOKHOE
YHCIIO JEKTPOHOB HAa SHEPTETHUECKOM YPOBHE.
3anuceiBaTh rpaduuecKue JIEKTPOHHBIE
bopmyiisl S-, p- 1 d-3J€MEHTOB.
XapakTepu30BaTh MOPSJIOK 3aMI0JIHEHUS
AIIEKTPOHAMHM SHEPreTUYECKUX YPOBHEH U
noaypoBHel B aromax. OOBSCHATDH, B UEM
3aKIII0YaeTCsl PU3NUYECKUIN CMBICI MTOHATHS
«BAJICHTHOCTD.

OOBSICHSTD, YEM ONPEIEISIIOTCS BaJICHTHBIC
BO3MO>KHOCTH aTOMOB Pa3HbIX AJIEMEHTOB.
CocraBnsth rpaduueckue 3IeKTPOHHbBIE
dbopmynsl a3ota, pocdopa, Kucaopoaa u cepsl, a
TaK)Xe XapaKkTepu30BaTh U3MEHEHHUSI paIuyCOB
aTOMOB XMMHMUYECKUX 3JIEMEHTOB 110 NepuoiaM 1
A-TpynmnaM nepruoanieckon TabauIlsl

1.1,1.2,1.3,1.5,1.6

1.2. Ctpoenne BenrecTna (3 1)

Wonnas cBs3b. KoBaneHtHas
(monsipHas U HEMOJSIPHAsA) CBA3b.
OnexkTpoHHas Gpopmya.
Merammueckas cBa3b. Bogopoanas
CBs13b. [ MOpHIN3aIus aTOMHBIX
opOuTaneii. Kpucramisl: aToMHEIE,
MOJIEKYJISIPHbIE, HOHHBIE,
MeTaJIINYecKHe. DIeMeHTapHas

6. OCHOBHBIE BUJIBI
XUMHYECKOW CBs3U. MloHHasa n
KOBaJICHTHAS CBA3b.
MeTtammmdueckas CBS3b.
BonoponHas cBs3b.

7. IlpocTpaHCTBEHHOE CTPOEHUE

MOJIEKYI.

OOBsICHITh MEXaHU3M 00pa30BaHMsI HOHHOU U
KOBAJICHTHOM CBSI3H M OCOOEHHOCTH
(bU3MYECKUX CBOMCTB HOHHBIX U KOBAJEHTHBIX
COCIUHCHHI.

CocCTaBmsTh JIEKTPOHHBIE (POPMYIIBI MOJIEKYJT
KOBaJEHTHBIX COSIMHEHUMN.

OOBsICHITh MEXaHU3M 00pa30BaHMsI BOJOPOIHOM
1 METAJTHYECKOI CBA3eH M 3aBUCHMOCTD

1.1,1.2,1.31.5,16




sraetika. [lomumopdusm.
[TomumopdubIe MOIU(BUKAIIIH.
Asnotponusi. Uzomepusi.
l'omouiorusa. XuMu4yecKuil CUHTE3

8. CTpoeHHuE KPUCTAIIOB.
Kpucrannnueckue pemerku.
[TprynrHbI MHOTOOOpa3us
BELIECTB.

JlemoncTpauuu. Monenu
MOHHBIX, AaTOMHBIX,
MOJIEKYJISIPHBIX U
METAITMYECKUX
KPUCTAJITIMYECKUX PEHIETOK.
Mogenu MOJIEKyJI H30MEPOB U
TOMOJIOTOB

CBOMCTB BEILIECTBA OT BUJIa XUMHUYECKOU CBA3U.
OOBACHATH IPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI OPraHUYECKMX U HEOPraHUYIECKUX
COCTMHEHUH C MOMOIILIO IPEICTABICHUIA O
rudpuausanuu opouTaiein. OObSCHATD
3aBUCHMMOCTD CBOMCTB BEILIECTBA OT TUIIA €0
KpUCTALINYECKOH pemETKU. OOBACHATH
IPUYHHBI MHOTOOOPa3usl BEIIECTB

1.3. Xumu4eckue peakumu

(CA))

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. Peaknuu pasnoxkeHus,
COEIMHEHMSI, 3aMEllIeHUs, OOMEHa.
DK30TepMHUYECKHE U
SHAOTEPMUYECKUE PEAKIIUH.
Oo6parumsbie 1 HEOOpaTUMBIE
peaknuu. TermoBoi A hekt
peakuuu. 3akoH ['ecca.
TepMoxuMuyeckue ypaBHEHHS.
TemoTta o6pazoBanus. Temnora
cropanus. CKOpOCTb XMMHUYECKON
peakuuu. AKTUBUPOBAHHBIN
KOMIUIEKC. 3aKOH JIEHCTBYIOIINX
Mmacc. Kunernueckoe ypaBHeHHE
peakuuu. Katanuzatop. Uarudurop.
I'oMOreHHBIi 1 reTeporeHHbINn
karanu3. Katanurtuyeckue peakuuu.
Xumuueckoe paBHoBecHe. [IpuHnmn
Jle Ilarense

9. Knaccudukarus XuMHISCKUX
peaKIuu.

10. CkopOCTh XMMHUYECKUX
peakuuii. Katanus.

11. XuMuueckoe paBHOBECUE U
YCIJIOBHS €70 CMELICHUS.
JdemoncTrpanuu. Paznuunsie
THUTIBl XUMHUYECKUX PEaKIUH,
BU/JICOOMBITHI IO OPraHUYECKOU
XUMUU.

JlabopaTopHBIii ONBIT.
N3yuenne BIUsSHUS pa3IAIHBIX
(bakTOpOB HA CKOPOCTH
XUMUYECKHUX PEAKLINN

[lepeuncnarb npU3HAKH, 10 KOTOPHIM
KJIacCU(PUIUPYIOT XUMUYECKHE PEAKIIUU.
OOBSACHATH CYITHOCTh XUMUYECKON PEAKIIUH.
CocTaBisITh ypaBHEHHSI XUMUYECKUX PEAKIIMM,
OTHOCSIIIUXCS K ONPECIIEHHOMY THILY.
OOBSICHATH BIMSHUE KOHLIEHTPALUI peareHToB
Ha CKOPOCTbh FTOMOT'€HHBIX U IeTepOreHHbIX
peakumii. OOBSCHITH BIMSHUAE PA3IHIHBIX
(bakTOpPOB Ha CKOPOCTh XMMUYECKOHN peaKkiuu, a
TaK)Ke 3Ha4eHHE IPUMEHEHHUS KaTaJu3aTopoB U
UHTUOUTOPOB Ha MPAKTHUKE.

OOBSICHATH BIUSHUE U3MEHEHHS] KOHLIEHTpalluU
OJIHOTO M3 pPearupyrounx BEIIECTB,
TEMIIEPATypPbl U JAaBJICHUS Ha CMEIIECHNE
XUMHUYECKOTO PaBHOBECUS

1.1,1.2,1.3,1.5,1.6

1.4. PacTBopsI (5 9)




JucnepcHbie cucTeMbl. PacTBOpBI.
I'pybGoaucniepcHble CUCTEMBI
(CycIieH3uH U SMYJIbCUH).
Konnounneie pactBopsl (30511).
Aspo3zonu. MonsipHas
KOHIIEHTPALUs. DJICKTPOJHTEHIL.
DAEKTPOIUTUYECKAS AUCCOIUAITHS.
Crenens nuccouuanuu. Koncranra
nuccounanuu. BomopoaHblii
rokKasareib. Peakiuuyu noHHOTO
oOMeHa. ['uaponn3 opraHn4ecKux
BemiecTB. [ uaponus coneit

12. lucriepcHbIE CUCTEMBI.

13. CiocoOsl  BBIpaKEeHUs
KOHIEHTPAILlUU PacTBOPOB.

14. Ilpaxmuueckasn paboma 1
«IIpuroroBienue pacTBOPOB C
3aJaHHOU MOJIIPHOU
KOHIIEHTpaILUEC».

15. DnexkrponuTryeckas
nucconuanus. Bogopoausrit
rokKaszarelib. Peakiium HOHHOTO
obmeHa.

16. 'maponus opraHndecKkux u
HEOPraHUYECKUX COCAMHEHUH.
JlabopaTopHble ONBITHI.
Onpenenenue peakuu cpeabl
YHUBEPCAIbHBIM HHAUKATOPOM.
I'upponus conen

XapakTepru3oBaTh CBOMCTBA Pa3IMYHBIX BUIOB
JUCIIEPCHBIX CUCTEM, YKA3bIBaTh IPUYHHBI
KOaryJisiliui KOJIJIOUJIOB U 3HAYEHUE 3TOTO
ABJIeHUs. Pemare 3a1aun Ha IPUTOTOBJICHNE
pacTBopa onpeaeIEHHON MOJISIPHOM
KOHLEHTpaluu. [ 0TOBUTH pacTBOp 3aJaHHOU
MOJIIpHOU KOHIEeHTpauuu. OOBACHATE, IOYEMY
PacTBOPHI BEIIECTB C MOHHOW U KOBaJIEHTHOU
MOJISIPHOM CBA3BIO MPOBOJST 3JIEKTPUYECKHM
ToK. Onpenensars pH cpenbl ¢ nomMolpko
YHUBEPCAIBHOTO UHAUKATOPA.

OOBSICHATH ¢ O3ULUI TeopUn
ANEKTPOJUTUYECKON AUCCOLUALIMH CYITHOCTb
XUMHYECKHUX PEAKLHUH, TPOTEKAIOIIUX B BOAHOU
cpene. CocTaBiATh MOJHBIE U COKPAIIEHHBIE
MOHHbIE YPaBHEHUS pPEaKLIUM,
XapaKTEPHU3YIOLIUX OCHOBHBIE CBOICTBA
BaXHEHILINX KJI1aCCOB HEOPTaHUYECKUX
coeMHeHU. OnpenensaTh PeaKuio Cpe/bl
pactBopa conu B Bojie. COCTaBIsATh ypaBHEHUS
peakLMii ruapoan3a OpraHnyeCcKux u
HEOpPraHMYECKUX BEIECTB

1.1,1.2,1.31.5,16

1.5. DuexkTpoxumuyeckune peakuuu (4 4)

["anbBaHMYECKHIT IIEMEHT.
Onektpoasl. Anoa. Karog.
Axxkymyisitop. TornmmBHBIN
AJIEMEHT. DJNEKTPOXUMHH.

Psn cTannapTHBIX 1EKTPOJAHBIX
noteHuuanoB. CTaHIapTHBIE
ycnoBus. CTaHAapTHBIN
BOJOPOJHBIN AIEKTPOA.
Koppo3zus merannoB. Xumudeckast u
ANEKTPOXUMHUYECKAS KOPPO3HUSI.
Dnekrponus

17. XuMu4yeckue uCTOYHUKHU
TOKa. Psii crangapTHBIX
AJIEKTPOIHBIX TOTEHLIUAJIOB.

18. Koppo3ust meramioB u eé
peynpexaeHue.

19. Dnexrtponus.

20. KonTpoabHnas padora 1 o
TeMe « TeopeTnueckre OCHOBBI
XUMUI»

OOBSICHATH PUHIUI PaOOTHI TAIbBAHUYECKOTO
snemeHTa. OOBICHATh, KaK YCTPOEH
CTaHIAPTHBIA BOJOPOJAHBIN SJIEKTPOI.
ITosp30BaThCA PAAOM CTaHIAPTHBIX
AIIEKTPO/IHBIX TOTEHLIUAJIOB.

OTnuuaTh XUMHUYECKYIO KOPPO3HIO OT
ANEKTPOXUMHUYECKOM.

OOBACHATH MPUHLUIIBI 3AIIUTHl METAJUTNYECKUX
W3AEIUI OT KOPPO3HUHU.
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OOBSICHSTDH, KaKHe MPOLIECCHI TPOUCXOIAT Ha
KaTO/I€ U aHOJI€ IPHU AIEKTPOJIN3€E PacIIaBOB U
pacTBOpPOB COJICH.

CocTaBiaTh CyMMapHbI€ YpaBHEHUSI pEaKIIUil
AIIEKTPOJIN3A

2. Heoprannueckas xumus (11 u)

2.1. MeTtaniasl (6 4)

JIérkue u TSOKENBIE METAIIIEI.
JlerkonnaBkue U TyromjaBKue
METAaJLIbL.

Menp. Hunk. Turan. Xpowm.

Keneso. Hukens. IInaTuna.
Crnasel. Jlerupyromue
no0aBku. YEpHbIC U IIBETHBIC
MeTaibl. YyryH. Craib.
JlernupoBaHHbI€ cTAIN

21. O06mras XxapakTepuCTUKa U
CIOCOOBI MOJYYEHHS] METAILIOB.
22. O030p METALITUYECKUX
a51ieMeHTOB A- u b-rpyni.

23. Menp. [{unk. Tutan. Xpom.
Kene3o, HUKEIb, INIATUHA.

24. CriaBbl METAILIIOB.

25. OKCcuabl U THAPOKCHUIBI
METAaJLJIOB.

26. I[Ipakmuueckas paboma 2
«PemeHue 3KCrepuMeHTaIbHbIX
3a1a4 1mo TeMe «MeTabD.
JemoncTpanuu. OGpasibl
METAaJJIOB U UX COCIUHCHMI,
cmiaBoB. B3aumopaencTeue
METaJUIOB C KHCIIOPOJIOM,
KHCJIOTaMH, BOJOM.
Jloka3zaTenbcTBO aMpOTEPHOCTH
AITIOMUHHUS M €T0 TUIPOKCHUAA.
B3anmMmonelicteue Mequ u
JKese3a ¢ KUCIOPO0M;
B3alMOJICCTBHE MEIU U Keje3a
C KUCJIOTaMHU (CcepHasi, COJISTHAs).
[TomyyeHue THAPOKCUIOB MEIN

(III) u xpoma (L), okcuga Menu.

B3aunMoeiicTBHEe OKCHUIIOB U
TUAPOKCHIOB METAJIJIOB C

Xapaktepru3oBaTh OOITUE CBOMCTBA METAJNIOB U
Pa3bACHATH UX HA OCHOBE IIPEACTABICHUH O
CTPOEHUU AaTOMOB METAJIJIOB, METAJIINYECKOM
CBSI3M M METAJUIMYECKOW KPUCTAJIINYECKOM
pemérke. mrocTpupoBath NpuMepaMu
CIIOCOOBI TIOTYYECHHS] METAILIOB.
XapakTepru3oBaTh XUMUYECKHE CBOMCTBA
metaiioB |A—IIA rpynn u anmoMunus,
COCTaBJISITh COOTBETCTBYIOIINE YPABHEHHUS
peaKuui.

OOBACHATh OCOOCHHOCTH CTPOCHHS aTOMOB
XUMUYECKHX AJIEMEHTOB b-rpynn
nepuoauueckoit cucremsl 1. 1. Menneneena.
CocTaBnaTh ypaBHEHUSI PEaKIIHil,
XapaKTEPU3YIOLIUX CBOMCTBA MEAH, LIMHKA,
TUTaHa, XpOMa, kKeJe3a.

[Ipencka3biBaTh CBOMCTBA CIUIaBa, 3HAs €r0
COCTaB.

OOBACHATH, KaK H3MEHSIOTCSI CBOMCTBA OKCUIOB
Y THPOKCUIOB METAJIOB 10 Mepuoaam u A-
rpynmnam nepuoaudeckoi Tadbmuipl. OObACHATS,
KaK M3MEHSIOTCS CBOMCTBA OKCHIOB B
TUAPOKCHIOB XUMHUYECKOTO AJIEMEHTA C
MMOBBINICHUEM CTCIICHH OKHCJICHHS €TI0 aToMa.
3anuceiBaTh B MOJIEKYJIIPHOM U HOHHOM BH/JIE
ypaBHEHUS XUMHUYECKUX PEAKITUH,
XapaKTEPHU3YIOLIUX KUCIOTHO-OCHOBHBIE

1.1,1.2,1.31.5,16




Kucioramu. JlokazaTeabCcTBO
aM(pOTEpHOCTU COCTUHEHUI
xpoma (L).

CBOMCTBA OKCHJIOB U THAPOKCHIOB METAJJIOB, a
TaKKe IKCIEPUMEHTAIBHO JJOKA3bIBaTh HAIMUKE
9THX CBOMCTB. Pacrio3HaBaTh KaTHOHEI COJICH C
MOMOIIbI0 KAYECTBEHHBIX pPEaKINi

2.1. HemeTtajuibl (5 4)

Hemeramnsl. IIpocTeie BemecTBa —
HEMeTaJlIbl.

VYraepon. Kpemuwuii. Azor. @ocdop.

Kucnopona. Cepa. @rop. Xiop.
Cepnas kucinora. A30THasi KHCIIOTA.
Bonoponusie coennnenus
HEMETAJIJIOB

27. O630p HEMETAILIIOB.
CBolicTBa M1 IPUMEHEHHUE
BAKHENIIMX HEMETAJIOB.

28. O0mas xapakTeprucTUKa
OKCHUJIOB HEMETAJIJIOB U
KHCIIOPOJICOIEPIKALIUX KUCIIOT.
OxucnuTenbHbIE CBONCTBA
CEPHOH M a30THOM KHUCIIOT.
Bopopoansie coenuHeHust
HEMETAIJIOB.

29. I'eneTnueckas CBS3b
HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB.

30. IIpaxmuueckasn paboma 3
«Perienne 3xkcrepruMeHTaIbHbBIX
3az1a4 no reme «Hemeramnbiy.
31. KonTpoJabHas padora 2 1o
teMe «Heoprannueckas XuMush».
Jemoncrpanuu. O6pasist
HeMmeTaioB. Monenu
KPUCTAJUIMYECKUX  PEIIETOK
anmasa u rpadura. [lomyuenue
aMMHaka u XJI0poBOJ0pO/a,
pacTBOpPEHHE UX B BOJE,
JI0Ka3aTeNbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3THUX
BemecTs. Cxuranue yris u
CEpBI B KUCIIOPOJE,
onpezesieHue XUMUYECKUX

XapakTepHu30BaTh 00IIME CBOICTBA HEMETAIIIOB
Y Pa3bsACHATH X Ha OCHOBE IIPEJCTABJICHUN O
CTPOECHHUH aTOMA.

HaspiBaTh 00s1acTH IPUMEHEHMSI BaXKHEHIITNX
HEMETAJUIOB. XapaKTepHU30BaTh CBOMCTBA
BBICILINX OKCHJIOB HEMETAJIOB U
KHCIIOPOJACOAEPKAIUX KUCIIOT, COCTABIIATh
YPaBHEHHUs COOTBETCTBYIOIIMNX PEAKLIMN 1
OOBSCHATBH UX B CBETE MPEJCTABIECHUN 00
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUAX U
ANEKTPOJIUTUYECKON AUCCOLUALINH.

CocraBiATh ypaBHEHHsI peaKui,
XapaKTEPU3YIOINX OKUCIUTEIBHBIE CBOMCTBA
CEpHOH M a30THOM KHUCIIOT. XapaKTepU30BaTh
U3MEHEHUE CBOMCTB JIETYYUX BOJOPOIHBIX
COEIMHEHUI HEMETAJUIOB 110 NEpHoay U A-
rpyIIaM epUOANIECKON cucTeMsl. JlOKa3bIBaTh
B3aUMOCBSI3b HEOPraHUYECKUX U OPraHUYECKUX
COCIMHEHUM.

CocTaBisITh ypaBHEHHSI XUMHUYECKUX PEAKIIHM,
OTPAKAIOIIKUX B3aUMOCBSI3b HEOPTaHUYECKUX U
OpPraHNYECKUX BELIECTB, OOBSICHAThH UX Ha
OCHOBE TEOPUH NIEKTPOIUTUIECKON
JMCCOLIMALIMU U IIPEJICTaBICHUN 00
OKHCIIUTEIbHO-BOCCTAHOBHUTEIIBHBIX MPOLECCAX.
IIpakTHuecku pacro3HaBaTh BEILECTBA C
ITOMOIIBIO KAYECTBEHHBIX PEAKIUN HA aHUOHBI
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CBOMCTB MPOJYKTOB CTOPAHHSL.
BzaumopeiictBue ¢ Meapro
KOHIIEHTPUPOBAHHOW CEPHOM
KHCJIOThI, KOHIICHTPUPOBAHHOM
1 pa30aBIeHHON a30THOM
KHCJIOTBI

3. Xumus u ku3Hb (3 4)

XuMH4ecKask IPOMBIIUICHHOCTb.
XuMuyeckasi TEXHOJIOT UL
Yépnas meraiyprus. JloMeHHast
neyb. Arsiomepanusi.
Kucnopoauslii kouBepTep.
be3oTxoaHO€E TPOU3BOJCTBO.
DKOJOrM4eCKUii MOHUTOPHHT.
IIpenensHO HOMyCTUMBIE
KOHIICHTPALUH

32. XuMusl B IPOMBIIIIEHHOCTH.
[TprHIMIBI XUMHUYECKOTO
IIPOU3BOJCTBA. XUMHUKO-
TEXHOJIOTUYECKUE IPUHIIUIIBI
IPOMBIIIJIEHHOTO [TOJTy4YEHUs
meTtasuioB. [IponsBoacTBo
YyTyHa U CTaJIU.

33. Xumus B ObITY.
XuMHYecKasi IpOMBIIIEHHOCTh
U OKpY>Karollas cpesa.

34. UToroBslii ypok o Kypcy
xumui 11 xiacca.
Jemoncrpanuu. O6pasisl
CpeACTB OBITOBOI XUMHUH,
WHCTPYKIIMHU TI0 UX
IPUMEHEHHIO

OOBSICHITh HayYHBIC PUHITUIIBI IPOU3BOCTBA
Ha MPUMEpPE MPOU3BOICTBA CEPHOM KUCIIOTHI.
[lepeyncnsaTh MPUHIUITBI XUMUYECKOTO
MIPOM3BOJICTBA, UCTIOJIb3yEeMbIC TIPU TOTYYCHUU
9yTyHa.

CocTaBisITh ypaBHEHHSI XUMHUYECKHUX PEAKIIHHA,
MPOTEKAOIINX MPH TMOTYICHUH YyTyHA U CTAJIH.
CobumoaTe paBuiia 6€30MacHoi paboThI CO
CpeICcTBaMU OBITOBON XHMUHU.

OOBSICHITH IPUYUHBI XUMUYECKOTO 3arpsi3HEHUS
BO3/lyXa, BOLOEMOB U ITIOYB

1.1,1.2,1.3,1.5,1.6
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