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1. Ilnanupyemble pe3yJIbTaThbl OCBOCHHUS y4eOHOI0 MpeaMeTa.

JIuunocmuvimu pesynomamamu WM3y4eHUs npeaMmera «XUMHS» SBIsSETCS CHOPMUPOBAHHOCTD
CJIELYIOIINX YMEHUM:

e B [IGHHOCTHO-OPHEHTAIMOHHOHN chepe — YyBCTBO TOPJIOCTH 38 POCCHHCKYI0 XMMHYECKYIO
HayKy, TyMaHH3M, OTHOIIECHHE K TPYAY, LeJIeyCTPEMIICHHOCTD;

e popMupOBaHUE LEHHOCTH 3/0pOBOTO W 0O€30mMacHOr0 00pa3a KU3HU; YCBOCHHE IIPaBHII
WHIMBUYAIbHOTO W KOJUIEKTUBHOTO O€30MacHOTO IMOBEICHHUS B YPE3BBIYAMHBIX CHTYaIHX,
YIPOKAIONINX KU3HU U 37I0POBBIO JIIOJIEH;

e B TPYZOBO#l chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY AajibHEHIIeH 00pa3oBaTeIbHOM
TPaeKTOPHH;

e B TIO3HABATEIbHON (KOTHUTHBHOMN, MHTEIJIEKTYaIbHOM) cepe — yMEHHE yNnpaBisTh CBOCH
II03HABATEIbHON /IS TEIBHOCTBIO.

e popMHUpOBaHUE OCHOB DKOJOTHYECKOW KYJIbTYpPhL, COOTBETCTBYIOLICH COBPEMEHHOMY
YPOBHIO 9KOJIOTHYECKOTO MBIIIICHUS, Pa3BUTHE OIbBITa HSKOJOTMYECKH OPUEHTUPOBAHHON
pedIIeKCHBHO-0IIEHOYHON M MPAKTHYECKON ACATEIbHOCTH B )KU3HEHHBIX CUTYAIIHSX;

Memanpeomemnuvimu pe3ynbmamamu W3y9eHUs Kypca «XUMHs» SBISIETCS CHOPMHPOBAHHOCTD
CIEAYIOLIUX YMEHUM:

* HCHONb30BAHWE YMEHHU U HABBIKOB Pa3JIMYHBIX BHJOB IO3HABATEIBHON NEATEIBHOCTH, MPUMEHEHUU
OCHOBHBIX METOJIOB MO3HAHMS (CHCTEMHO-WH(GOPMAIMOHHBIA aHaIN3, MOJEINPOBAHNE) U MU3yUSHUS Pa3THIHBIX
CTOPOH OKPYXarolleil ACHCTBUTEIbHOCTH;

* HCIIOJIb30BAaHUE OCHOBHBIX HMHTEJUIEKTYAILHBIX OIepanuii: (popMyIHpOBaHHE THIOTE3, aHAIIN3 M CHHTES,
CpaBHCHUC, 0606HIGHI/IG, CUCTEMaTn3alus, BbISABJICHHUC IPUIUHHO-CICICTBEHHBIX CBSISGfI, TIOHMCK aHaJIOT' OB,

* YMEHHE TeHEePUPOBATh UCH U OIIPENIENATh CPEJCTBA, HEOOXOAMUMBIE JIJIS HX PEaTU3allNu;

* YMEHHE OIPeNeysATh el U 3aJ]Ja4H JIeATEIbHOCTH, BRIONPATh: CPEJICTBA pear3aliy e U TPUMEHSTh UX
Ha IIPAKTUKE;

* JCIOJIb30BaHWE pa3IMYHBIX HWCTOYHHWKOB JUIS TIONyYEHUS XUMHUYECKOW WH(QOpMAINH, TTOHUMaHUE
3aBUCHMOCTH CO/IEpKaHus ¥ (POpMBI TipeAcTaBIeHus HH(GOPMAIUH OT IeJiell KOMMYHHUKAIIMU U ajpecara.

Pezynamuenvie YY/I:

- CaMOCTOSATENIbHO OOHapyXuBaTh M (opMynupoBaTh yueOHYIO MpoOieMy, ONpeneisTh Ielb
y4eOHOI e TeTbHOCTH;

- BBIBUIaThb BEPCUHM pEIICHUS NpoOJIeMbl, OCO3HABaTh KOHEUHBIH pe3ysbTaT, BBIOMpATh U3
NPEJIOKEHHBIX M UCKATh CAMOCTOSITENIbHO CPEACTBA TOCTHXKEHUS 1IEIIH;

- COCTaBIIAThH (MHAWBUIYaJIbHO WU B TPYIIIE) MJIaH pPELIeHUs] TPOOIeMBbl;

- paboTas Mo MmiaHy, CBepATh CBOU JEUCTBUSA C IIENIbIO U, IPU HEOOXOJUMOCTH, UCIIPABIIATH OIIMOKH
CaMOCTOSITEINIbHO;

- B IMAJIOTE C YYUTEJIEM COBEPUICHCTBOBATH CAMOCTOSTENILHO BEIpaOOTaHHbIE KPUTEPUHN OLIEHKH.

Ilo3nasamenvuvie YY/I:

- aHATU3UpPOBaTh, CPAaBHUBATh, KJIACCU(PHUIMPOBATH M 0000IIaTh (PAKTHI U SBICHUS. BBIABIATH
HPUYMHBI U CIICACTBHS IPOCTHIX SBJICHUH.



- OCYIIECTBIISATh CPABHEHUE, KJIACCU(PHUKALMIO, CAMOCTOATEIIBHO BBIOMpAs OCHOBAHUS U KPUTEPUU
JUI yKa3aHHBIX JIOTHYECKUX ONEeparHii;

- CTPOUTB JIOTHUECKOE PACCyKACHHE, BKIIOUAIOLIEE YCTAHOBIEHUE PUYMHHO-CIIEICTBEHHBIX CBSI3EH.

- CO37]aBaTh CXEMaTUUYECKHE MOJIEIH C BBIIECICHUEM CYIIECTBEHHbBIX XapaKTEPUCTUK OOBEKTA.

- COCTAaBJIATh TE3UCHI, Pa3IMUHbIE BUJIbI IIJIAHOB (IIPOCTBIX, CJIOKHBIX U T.IL.).

- IpeoOpa30BBIBaTh HH(POPMALIMIO U3 OJTHOTO BUA B APYroi (TabIUIy B TEKCT U TIp.).

- YMETb ONpeAeNsATh BO3MOXHbIE HMCTOUYHUKM HEOOXOAUMBIX CBEIEHUH, NPOU3BOAUTH IOUCK
UH(pOPMaLIMK, aHAIU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTh

Kommynuxamuenwie YY/I:

- CaMOCTOATEJIBHO OPraHU30BHIBaTh yueOHOE B3aMMOACWUCTBUE B rpymre (ONpeensTh O0Iue e,
pacnpenensaTh poyid, 10rOBapuBaThCS APYT C APYTOM H T.JI.).

- (hopMyIHpPOBATH COOCTBEHHOE MHEHHE U TO3UIHIO, apPTyMEHTHPYET HX.

- OCYIIECTBISITH B3aUMHBIH KOHTPOJIb M OKa3blBaThb B COTPYAHHYECTBE HEOOXOAUMYIO
B3aUMOIIOMOMIb.

- OpraHM30BBIBaTh W IUIAHUPOBATH YUEOHOE COTPYJHHYECTBO C YUYUTEIEM M CBEPCTHUKAMH;
OIIPEICTATh HeMH M (QYHKIMHM YYaCTHHUKOB, CIIOCOOBI B3aMMOJCWUCTBHS; IUIAHWPOBATh OOILIME CHOCOOBI
paboTHhL;.

- OpaTh Ha ce0sl MHULIMATHBY B OPTaHU3AIMKA COBMECTHOTO JICHCTBHSA (I€TI0BOE JTHEPCTBO);

- BJIaJICTh MOHOJIOTUYECKON U TUAIOTUYECKO (hopMaMM pedH B COOTBETCTBHH C IPaMMaTUYECKUMU
U CHHTAKCHUYCCKMMHU HOPpMaMH1 POJHOI'O sA3bIKA,

Ilpeomemmnoie pe3yromameot:
B pe3yabrare ocBoeHusi kypca xumun 10 kJjacca Ha 6a30BOM ypoBHe
YdeHuk HAYy4YuTCH:

e pAcKphIBaTh Ha MPUMEPAX POJIb XUMHUHU B (POPMUPOBAHMH COBPEMEHHOW HAayYyHOW KapTHUHBI MUpA U
B IIPAKTUYECKOM EATEIbHOCTH YEJIOBEKA;

e JIEMOHCTPUPOBaTh Ha IMPUMEPAX B3aMUMOCBA3b MEXIYy XHMHEH M JPYrMMH €CTECTBEHHBIMHU
HayKaMH;

e  pacKpbIBaTh Ha IPUMeEpax IMOJIOKEHUS TEOPUHU XUMuieckoro crpoenus A.M. byrneposa;

e nmnoHuMaTh Qusndeckuii cmeicn llepuoanueckoro 3axkona J[.M. MenneneeBa m Ha ero OCHOBE
OOBSICHATh 3aBHCUMOCTh CBOWCTB XMMHYECKHX JJIEMEHTOB M OOpa30BaHHBIX MMHU BEIIECTB OT
AIIEKTPOHHOT'O CTPOEHUS aTOMOB;

e OOBSACHATH MPUYMHBI MHOTOOOpa3us BEIIECTB Ha OCHOBE OOIIMX MpEACTaBICHUI 00 WX cocTaBe U
CTPOEHUH;

e IPUMEHATH PABUJIA CUCTEMATUYECKON MEKIYHAPOIHON HOMEHKIIATYphl KaK CPEICTBA Pa3IMuEHUs
u I/I)IeHTI/I(bI/IKaIII/II/I BCIICCTB IO UX COCTAaBY U CTPOCHUIO,

e COCTaBJIATH MOJIEKYJSIPHbIE U CTPYKTYpHBbIE (DOPMYJbl OPraHUYECKHX BEIIECTB KaK HOCHUTENEH
uH(pOpMallMU O CTPOEHUH BELIECTBA, €r0 CBOMCTBAX U MPUHAJIEKHOCTH K ONpEeAeIEHHOMY KJIacCy
COCJIMHEHU;

e  XapaKTepuU30BaTh OPraHMYECKHE BEIIECTBA MO COCTaBYy, CTPOEHHUIO M CBOWCTBAaM, yCTaHABJIMBAaTh
IIPUYHUHHO-CJIEICTBEHHBIE CBA3U MEKY JaHHBIMU XapaKTEPUCTUKaMH BEILIECTBA;

e IPUBOAMUTH MPUMEPHl XMMUYECKUX PEaKLUi, PACKPBIBAIOLINX XapaKTEPHbIE CBOMCTBA THUIIMYHBIX
HpGI[CTaBI/ITeJIef/'I KJIaCCOB OpPTraHUYCCKUX BCHICCTB C LCJIbIO HX I/IIIGHTI/I(I)I/IKaL[I/II/I A OOBICHEHHUS
00J1acT IPUMEHEHNS,

e IIPOTHO3UPOBATH BO3MOXKHOCTb IIPOTCKAHUS XUMUYECKUX PEAKLUN HAa OCHOBE 3HAHUU O THUIIAX
XMMHYECKOH CBSI3U B MOJIEKYJIAX PEAr€HTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;
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WCIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHUHM M XUMUYECKUX CBOMCTBAX BEIIECTB I 0€30MacHOro
NPUMEHEHHS B TIPAKTUYECKOM e TETHHOCTH,

OPUBOJIUTh TPHUMEPHI TMPAKTUYECKOTO HWCIONB30BAHMS TPOAYKTOB TepepaboTku Hehtu wu
NPUPOHOTO Ta3a, BHICOKOMOJICKY/ISIPHBIX COCIWHEHHH (TIONMATHIICHA, CHHTETHYECKOTO KaydyKa,
aleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OIBITHI MO PACIIO3HABAHUIO OPraHWYECKUX BEUICCTB: IIIMIIEPHHA, YKCYCHOW KHCIIOTHI,
HENPEJENbHBIX JKUPOB, TIIOKO3BI, KpaxMmayia, OETKOB — B COCTaBE MHIIEBHIX NPOAYKTOB U
KOCMETHUYECKUX CPEJICTB;

BIQJICTh TPaBWJIAMU M TpUeMaMyd 0Oe30MacHOi paboThl C XWUMHYECKHMMH BEIIECTBAMU U
71a00paTOPHBIM 000PYTIOBAHUEM.

Yuyenuk MOJIYYUT BO3SMOKHOCTb HAYUYUTLCH:

WUIFOCTPUPOBATh HA IPUMEPaxX CTAHOBJIECHUE U HBOJIIOLUIO OPraHUYECKOM XMMHUU KAaK HayKu Ha
Pa3IMYHBIX UCTOPUYECKUX DTaAllaX €€ pa3BUTUS;

UCTIOJB30BAaTh METOABl HAYYHOTO TIIO3HAHUS TPH BBINOJHEHHH MPOEKTOB M y4eOHO-
UCCIIEIOBATEIbCKUX 3aJau II0 H3YYEHHIO CBOMCTB, CHOCOOOB TIOJY4EHHUS M paclo3HaBaHMs
OpPraHNYECKHUX BEIECTB;

yCTaHaBJIMBATh T€HETHUYECKYIO CBA3b MEXAY KilacCaMH OpPraHMYECKUX BELIECTB Ul 00OCHOBaHMS
IIPUHUUIINAIBHON BO3MOYKHOCTH IOJIYYEHUS OPraHMYECKUX COCIMHEHHMM 3aJaHHOIO COCTaBa M
CTPOCHUS;

YCTAaHABJIMBATh B3aWMOCBS3M MEXAY (paKTaMH U TEOPHEH, MPUYMHON M CIEICTBUEM IIPH aHAIH3E
npoOJEMHBIX CUTyalluii 1 0O0CHOBAaHMM IPUHUMAEMBIX PELIEHUH Ha OCHOBE XMMHUYECKUX 3HAHUH.

B pe3yabrare ocBoeHusi Kypca xumum 11 kiacca Ha 6a30BOM ypoBHe
Y4yeHuk HayuuTcs:

yCTaHaBIUBATh 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM peaKkIuu U CMEUIEHUS XUMHUYECKOTO
paBHOBECHSI OT Pa3NUYHBIX (AKTOPOB C IENBIO ONMPEIEICHNUS ONTHUMAIBHBIX YCIOBUI MPOTEKaHUS
XUMHUYECKHUX TTPOIIECCOB;

MPUBOUTH MPUMEPHI THIPOIH3a COJEeH B MOBCEAHEBHON KU3HU UEIOBEKa;

MPUBOAUTH IPUMEPHI OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI B IPUPOJIE, MPOU3BOICTBEHHBIX
MPOLIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB;

MPUBOJIUTL TPUMEPHl XUMHUYECKUX PEaKIUH, PaCKPBIBAIOIINX OOIIHEe XHMHYECKHE CBOKMCTBA
MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIIOB;

MPOBOJIUTh pacUeThl HA HAXOXKJICHHE MOJICKYJISPHON (OpMYNbl yriaeBOAOpPOaa MO MPOAYKTam
CrOpaHUs U MO €ro OTHOCUTENIIbHOW MIIOTHOCTH M MAaCCOBBIM JIOJIIM 3JIEMEHTOB, BXOJAIIUX B €0
COCTaB;

BJIQJICTh TIpaBHIaMu 0€30MacHOr0 OOpalIeHHs ¢ €IKUMH, TOPIOYMMHI U TOKCHYHBIMH BEIIECTBAMH,
cpencTBamMu OBITOBOM XUMHH;

OCYIIECTBIISAThH MOMCK XUMHUECKON WH(OPMALIUU 110 HA3BAHUAM, UIECHTH(PUKATOPAM, CTPYKTYPHBIM
dbopmysam BEIIECTB;

KPUTHYECKH OILEHWBAaTh W HWHTEPIPETHPOBATH XMUMHUUYECKYI0 WH(GOPMAIIMIO, COACPIKAIIYIOCS B
COOOIIIEHUSAX CPENICTB MaccOBOM MH(popMaluu, pecypcax MHTepHETa, HAYIHO-TIOMYJISIPHBIX CTAThsIX
C TOYKH 3PEHHUsI €CTeCTBEHHO-HAYYHON KOPPEKTHOCTH B IEJSIX BBISBICHUS OUTMOOYHBIX CYXICHHIA
1 (opMHUPOBaHHS COOCTBEHHOW TTO3UIINN;

OPEICTaBISITh MYyTH PEHICHUS TJIOOANBHBIX MPOOJIeM, CTOAIUX TEpel UYeIOBEUYECTBOM:
9KOJIOTHYECKUX, SHEPT€TUUYECKHX, ChIPhEBBIX, U POJIb XUMHUHU B PELICHUH 3TUX MPOOIIEM.

Yuyenuk MOJYYIUT BO3MOKHOCTHb HAYIYUTHCH:



e COBEPIIECHCTBOBATH U PAa3BUBATh YMEHUE YIPABIIATH CBOCH MIO3HABATEIBLHOMN NEATEIBHOCTHIO;

e TMPUMEHSATh OCHOBHBIC WHTEIJICKTYaJIbHBIE OMNEpPAlMM TakKue Kak, (OPMYIMPOBAHUE THIIOTE3,
aHaJlu3 U CUHTE3, CPaBHEHHE, 0000IIEHNEe, CUCTEMAaTU3aIMs, BbIBICHUE IPUUNHHO-CIIECTBEHHBIX
CBSI3€M U JAp. JUISl U3YUYEHHS CBOMCTB BEIECTB U XUMUUYECKUX PEAKIIUIL;

e  HCHOJb30BAThH PA3JIMYHbIE UICTOUHUKH JJIS TOIYUYEHHUs] XUMUUYECKONH HHPOpMaIuy;

e  CaMOCTOSITEJILHO IUIAHUPOBATh U OPraHU30BbIBATh YU€OHO-II03HABATEIbHYIO J€SITEIbHOCTD;

e YCTaHABIIMBATH MOCIIEAOBATEILHOCTD ICHCTBHIA IPU PEIICHNU YIeOHOH 3a/1a4H;

e OCBaMBaTb KIIOYEBbIE KOMIIETEHTHOCTH, KOTOpPbIE HMEIOT YHHMBEPCAIbHOE 3HA4YCHUE UL
pasIMYHBIX BHJIOB JAEATEIBHOCTH, B HX 4HCIe: OOOOLIEHHbIE CIOCOOBI peleHus 3aaad,
UCCIIEIOBATEIbCKIE YMEHUS, KOMMYHUKATUBHBIC YMEHHUsI, MH(POPMALIMOHHBIE YMEHUSI.

2. Coaep:xaHue IPOrpaMMsbl y4eOHOro nmpeaMera.

YMK:

1. Xumusa. 10 kmacc: yue6.ams obmeoOpazoBar. yupexaeHuid (6a3osbiii ypoBens) / ['.E.Pym3utuc,
O.I'.®enpaman. — M.: [Ipocemenue, 2021.

2. Xumus. 11 kmacc: yue6. s oOmieoOpaszoBar. opraHu3anuii: 0azoBblii yposens/ I'.E.Pymsutuc,
@.I".®enpaman. — M.: [Ipocemenue, 2021.

Ha ocBoenne xypca xumun B 10-11 xnaccax orBogurcs 70 wacoB B rox, 1 gac B Henenmto (U3 pacuera
35 y4eOHBIX HEeNb).

10 xaace (35 4)

1. Teopusi XuMHYeCKOro CTPOEeHUsI oprannyeckux Bemects. [Ipupoaa xuMnyeckux cBsizeit
(4 49)

[Ipenmer opranmueckoil XUMuU. OCOOEHHOCTH CTPOEHMSI U CBOMCTB OpraHMYECKHX COEAMHEHUH.
3HadyeHHue U POJIb OPraHUYECKOM XMMHUHU B CHUCTEME €CTECTBEHHBIX HayK B JKM3HHU obOmiectBa. Kparkuit
O4YEpK UCTOPUH PA3BUTHS OPTaHUYECKON XUMUHU.

OcHoBHble moONOXeHUS Teopun crpoeHuss A.M. byrtneposa. Ilpeamocbuiku co3JaHUsl TEOPHHU.
[IpencraBinenue o Teopuu TUNOB U paaukanoB. Pabotel A. Kekyne. Xumuueckoe CTpOCHHE UM CBOMCTBA
OopraHuveckux BeuiecTs. M3omepus Ha npumepe OyTaHa U H300yTaHa.

OneKkTpoHHOE 00JaK0 U opOuTanb, X GOPMBIL: S U P. DIEKTPOHHBIE U AJIEKTPOHHO-TpaduyecKue
dopMynbl aTomMa yriepojaa B HOPMaJbHOM M BO30YXKIEHHOM cocTOsHUsAX. KoBaleHTHass XuMHuYecKas
CBSI3b, €€ MOJIIPHOCTh U KPaTHOCTh. BosopoaHas cBs3b. CpaBHEHHE OOMEHHOTO U IOHOPHO-aKIENTOPHOTO
MEXaHU3MOB 00pa30BaHUs KOBAJICHTHOM CBS3H.

Banentnsle cocTostHMs atoma yriepoja. Buabsl rubpuausanuu: Sp3-r1/16p1/1111/13au1/1${ (Ha mpumepe
MOJIEKYJIBI METaHa), sz-FI/IGpI/IILI/BaI_II/I}I (Ha mpuMepe MOJIEeKYJIbl 3TUIIeHA), SP-rTHOpHuIu3anys (Ha nIpumepe
MOJIEKYJbI aleTusieHa). ['eoMeTpusi MOJIEKYJ PAcCCMOTPEHHBIX BELIECTB U XapaKTEpPUCTHKAa BHUJOB
KOBaJICHTHOM CBSI3U B HUX.

Knaccudukanus opraHn4eckuxX COEAMHEHHH MO CTPOCHUIO YIJIEPOIHOTO CKeJeTa: alUuKIN4YecKHe
(anmkaHbI, aNKEHBI, AQlKWHBI, alKaaueHbl), KapOOUMKINYecKue, (IUKIOATKaHbI W  apeHBbl) u
rerepouukiInueckue coenuHeHus. Kiaccuukanus opraHM4ecKHX COEIUHEHHH MO (yHKIIMOHATbHBIM
TpynInam: CHOUPThI, (EHONbI, MPOCThie 3(PUPHI, albJIEru]bl KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIIOKHBIE
3¢upsl. YriaeBobl. A30TocoAepKallue COeTUHEHHS: HUITPOCOEAUHEHUS, aMUHbI, aMUHOKHCIIOTHI.

Homenknarypa tpuBnanbHas u HIOITAK. Ilpunuunsl oOpa3oBaHUs Ha3BaHWN OpPTraHUYECKUX
coenuaenu mo UIOITAK.

Bunpl u3omepun B OpPraHM4ecKod XMMMM: CTPYKTypHas W IPOCTPaHCTBEHHas. Pa3zHOBUAHOCTH
CTPYKTYPHOM H30MEpPHH: U30MEPUS «YIJIEPOAHOIO CKENETa», U30MEpUs IMOJIOKEHUs (KpaTHOH CBA3M U
(YHKIMOHATIBHON TPYIIBI), MEXKIaccoBas M30MepHs. PasHOBUIHOCTH NPOCTPAHCTBEHHOM H30MEpHH.
['eomerpuueckast (LMc-, TpaHC-) U30MEpPHUsS HA MPUMEPE ANKEHOB U LIMKIIOATKAaHOB. OnTudeckas U3oMepus
Ha MpUMepe aMUHOKHUCIIOT.



IIpakTuyeckas padora. KauecTBeHHOE onpeeneHue yriepoa, BOJAOPO/ia U XJIopa B OpraHuueCcKuX
COEINHEHUSX.
2. lIpeneabHbIE VIJIEBOAOPOAbI — AJKAHBI (2 4).

[Tonsatue 06 yrineBopopoxaax. Ilpupoanbie HCTOUHUKH yriieBo10po1oB. HedTh 1 ee mpomblnuieHHas
nepepaborka. OpakIMOHHASA EPEeroHKa, TEPMUYECKUNA M KaTalUTU4YeCKUi KpekuHr. ITpupoanslii ras, ero
COCTaB M IPAKTUYECKOE UCIOIb30BaHue. KaMeHHbI yroyb. KokcoBaHHE KAMEHHOTO YIVIS.

Ankanwl. I'omonorunyeckuii psag u odmas popmyia ankaHoB. CTpoeHHE MOJIEKYJIbl METaHa U IPYTHX
ankaHoB. M3oMepus U1 HOMEHKJIaTypa ajJlkaHOB. PU3NUECKUE U XUMHUUYECKUE CBOMCTBA aJIKAHOB: PEAKLUU
3aMELICHMS,

FOPEHUE aJKaHOB B PAa3JIMYHBIX YCIOBUAX, TEPMHUECKOE Ppa3JIOKEHUE AJIKaHOB, H30MEpHU3aLUs
ankaHoB. IIpuMenenue ankaHoB. MeXaHW3M peakuMM pPaJUuKaIbHOIO 3aMEIICHHs, €ro CTaluu.
[IpakTnyeckoe HMCHOIB30BAaHUE 3HAHUM O MexaHH3Me (CBOOOJHOpPAAMKAIBHOM) pEaklLMHU B IpaBHUiIaxX
TEXHUKU O0€30IaCHOCTU B OBITY M Ha Npou3BOACTBE. [IpOMBINUIEHHBIE CIIOCOOBI MOJIyYEHUs: KPEKUHT
QJIKAaHOB, (ppaKIMOHHAs TEpPEroHKa HEPTH.

3. HenpeaesibHbIe YIJI€BOAOPOABI (AJTKEHbI, AJIKAHMEHbI U AJIKUHBbI) (64)

Anxenvl. 'omonornyeckuii psija u oomas popmyna ankeHoB. CTpoeHHEe MOJIEKYIBI 3TUJICHA U APYTUX
QJIKEHOB. M30Mepus alKkeHOB: CTPYKTYpHas U NMpocTpaHcTBeHHas. HomeHknarypa u ¢pusndeckue cBoicTBa
ankeHoB. [lomydeHHne STHICHOBBIX YIJIEBOJIOPOJOB M3 aJKAHOB, TaJOr€HAIKAHOB, CIUPTOB. Peakunn
IPUCOEIUHEHUS (TUIPUPOBaHHUE, TUAPOTAIIONeHUPOBAHUE, TIaJOr€HHpOBaHUe, ruapatauus). Peakuun
OKHCIICHHS U TIOJIMMEPU3aLUH allkeHOB. [[puMeHeHne akeHOB Ha OCHOBE MX CBOWCTB

Pemienue pacueTHbIX 3a/a4 Ha YCTAHOBJIEHHME XUMHUYECKOW (POpMyiibl BelIeCTBa MO MaCCOBBIM
JIOJISIM 3JIEMEHTOB.

Ankunwvl. T'omonornyeckuil pan ankuHoB. O6mas ¢gopmyna. CTpoeHHe MOJEKYJbl alleTWIeHa W
Ipyrux ainkuHoB. M3omepust ankuHOB. HoMeHkiaTypa ameTHICHOBBIX YIIeBOJAopooB. I[lomydenue
QJIKMHOB: METaHOBBIN U KapOUHBIN criocoObl. PU3nUeckre CBOMCTBA alKMHOB. Peakiuu npucoeMHeHus:
raJIoTeHUPOBaHUE, THAPUPOBAHHME, THUAPOTAIOTCHUpOBaHWe, Tuapatanus (peakuus Kydeposa).
Jumepusanus u TpuMepuszanusankuHoB. Okucinenue. [IpruMeHeHne anKuHOB.

J{uenvi. CTpoeHHE MOJEKYJ, M30MEpHUs M HOMEHKJIaTypa aikaaueHoB. DU3ndecKue CBOMCTBA,
B3aMMHOE DACIOJIOXKEHHE NHU-CBS3€ B MOJEKyJaX aJKaJUeHOB: KyMYJIHPOBAHHOE, COMNPSKEHHOE,
u3onupoBaHHOe. OCOOEHHOCTH CTPOCHHUS COMPSKEHHBIX AJIKaIUEHOB, UX MOJIyYEHHUE.

AHasioruss B XMMMYECKMX CBOMCTBaX ajJKEeHOB M ajkaaueHoB. [lomumepusanus ajkaJueHOB.
Harypanbublii U cuHTeTMUeckuil kKaydyku. Bynkanuzanus kayuyka. Pesuna. Paboter C.B.JleGenesa,
0COOEHHOCTH peaKIfii MPUCOSTUHEHUS K AJIKaJUEHaM C CONPSHKEHHBIMU MH-CBS35IMH.

[[uxnoankanvl. I'oMmonornueckuil psg u obmas ¢opMyna nukiIoankaHoB. Hampsokenue mukia B
CsHg , C4Hg CsHip , xondopmanmu CgHip, M30MepHsi HUKIOANKAHOB («IIO CKENETy», IHC -, TPaHC-,
MEXKJIaccoBasi). XMMHUYECKUE CBOMCTBA LIMKJIOAIKAHOB: TOPEHHE, Pa3JIoKeHNE, paAUKalIbHOE 3aMellleHue,
u3zomepusaiys. OcoOble cBOICTBA IIMKIONPONAaHa U UKIO0yTaHa.

Nemoncrpanuu. ['openne stmieHa. OTHONIEHWE BENIECTB K pacTBOpaM IEpMaHTaHATa KalHs U
O6pomMHOIi Bosie. OnpenienieHne KaueCTBEHHOTO COCTaBa MeTaHa U ATUJICHA MO MPOAYKTaM FOpPEHHUS.

JlaGopaTopHubie onbIThI. 1.M3roToBiieHne Moenel yriieBoI0OpOIOB U UX TaJOTCHIIPOU3BOIHBIX. 2.
O3HakomiieHHEe ¢ 00pa3lamMH KayudyKoB, Pe3HUHbI U H00HUTA.

IIpakTnyeckas padora. [loxydeHue STUICHA U OTBITHI C HUM.

4. ApeHbl (apoMaTH4yecKHe yIiieBOAOpPobl) (2 u)

Apenvl. beHszon kak npeacTtaBuTeab apeHoB. CTpoeHHe MOJIEKYINbl O€H30I1a, CONPSKEHNE MHU-CBSI3EH.
[Monmyuyenue apeHoB. Puzndeckue CBOMCTBa OeH301a. Peakuuu 31eKTpopHILHOTO 3aMEIEHHsI ¢ Y4acTHEM
OeH305la: TaJOTeHUPOBAaHUE, HUTPOBAHME, AaJIKWIMpoBaHHe. OpHEHTaUs MpU  DIEKTPOPHIBHOM
3amenieHnu. Peakiuy O0KOBBIX 1ieneid ankuindeHn30moB. CrocoOs! momyueHus. [IpuMeneHue 6eH30ma U ero
TOMOJIOTOB.



Pemienne pacueTHBIX 337a4 HA BBIBOJ (DOPMYJI OPTaHUYECKUX BEIIECTB MO MACCOBBIM JIOJSIM U TIO
MPOAYKTaM CrOpaHHUsL.

5. [IpupoaHble HCTOYHUKH U NepepadoTka yriaeBoaopoaos (1 4)
[Ipuponnbie ucTOUHUKU yrieBojoponoB. Ilepepaborka HedTH, HMPOAYKTHI mMepepabOTku HedTH,
MIpUMEHEHUE.

JladopaTopubie onbIThl. 1.O3HaKOMIICHHE C MPOIYKTAMU HE(TH, KAMEHHOTO YIJIsl U MPOJYKTaMU
ux nepepadotku. 2.00HapyKeHUE B KEPOCHHE HETIPEICIIbHBIX COSINHEHHA.

6. CniupTthl M eHoJbI (2u).

Cnupmoi. CoctaB U KiacCHU(pUKalus CHOUPTOB (IO XapakTepy YIJIEBOJAOPOIHOrO paauKalia U I0
aTOMHOCTH), HOMEHKJatypa. M3omepus cnupToB (IOJOKEHUE TUIPOKCUIIBHBIX TPYII, MEXKKIAcCOoBasd,
«yTIepogHoro ckenera»). Dusnueckue CBOWCTBA CHUPTOB, HX TNOJdydeHHE. MexXMOIeKyaspHast
BOIOpoAHas cBsi3b. OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS MOJIEKYJl CIUPTOB. XUMHYECKHE CBOMCTBA
CIUPTOB, OOYCIOBJIICHHbIE HAJIWYUEM B MOJIEKYyJaX TUIAPOKCOTPYII: 0Opa3oBaHHE aJKOTOJIATOB,
B3aUMOJICHCTBUE C TaJOT€HOBOAOPOJAMH, MEKMOJIEKYJIIPHAs W BHYTPU MOJIEKYJSpHAs Ieruaparanus,
sTepuduKaIys, OKUCICHUE U ACTUAPUPOBaHUE CTUPTOB. OCOOEHHOCTH CBOWCTB MHOT'OATOMHBIX CIUPTOB.
KauecTBeHHass peakius Ha MHOIOATOMHBIE CIUPTHL. BakHelIue NpeaCcTaBUTENN CIMPTOB: METAHOIL,
3TaHOJI, ATUJICHIJIUKOIb, MHUIEpUH. PU3HOIOTMYECKOe NEUCTBUE METaHOoJa M 3TaHoina. PaccMoTpeHue
MEXaHU3MOB XUMHUYECKUX PEAKIIAMN.

@enonvt. CTpoeHHne, U30Mepusi, HOMEHKIAaTypa (peHonoB, uX (U3NYECKHUE CBOWCTBA U IOIYYCHHUE.
Xumuueckue cBoicTBa peronon. KucnorHsie cBoiicTBa. BzanmMHoe BIMsIHUE aTOMOB U TPYIINT B MOJIEKYJIaX
OpraHMYecKux BemiecTB Ha npumepe (¢enona. I[lomukonnencanus d¢eHona ¢ GopMaIbAETHAOM.
KauecTtBennas peakuust Ha ¢peHoi. [Ipumenenue gpenona. MHOroaroMHble (hEHOIIBI.

JlemoncTpanuu. Beinenenue Bojgopoaa M3 3THWIOBOro cnupra. CpaBHEHHE CBOMCTB CIUPTOB B
TOMOJIOTHYECKOM Py (pacTBOPUMOCTh B BOJIE, TOpEHHE, B3auMoJieiicTBUEe ¢ HaTpueM). B3aumoneiicTaue
rimiepuHa ¢ HarpueM. [lonydenne cnoxHbIX 23¢upoB. KadecTBeHHast peakiiysi HA MHOTOATOMHBIE CITUPTEI.
KauectBennas peakuuss Ha ¢enon (¢ xmnopugoMm keneza (lll), PactBopumocts ¢enona B Boje mnpu
pasznuuHoit Temneparype. BeitecHenne ¢enona uz OeHomnsta HaTPUS YroJIbHOU KHUCIOTOM.

JlaGopaTopHble onbIThl. 1. PacTBOpeHue IiuueprHa B BOAE U PEAKIMs €ro ¢ THIPOKCUIOM MEIu
(I1). B3aumogetictBue eHosia ¢ OPOMHOI BOJIOH U C PACTBOPOM HIETOYH.

7. AlbAeruibl, KeTOHbI M KAPOOHOBBIEC KHCJIOTHI (5 1)

Anvoecudsi u kemonwvl. Krnaccupukaius, CTpOeHHE HX MOJIEKYN, HU30MEpPHs M HOMEHKJIATypa.
OcoOenHoctu cTpoeHusi  KapOOHWIbHOM rpynnbl. ®dusnueckue cpoiicTBa (GopMaibAeruaa U €ro
rOMOJIOTOB. XHMMHMYECKHE CBOMCTBA aJIbJIETHAOB, OOYCIOBIEHHbIE HATMYUEM B MOJIEKYJEe KapOOHHIbHOU
rpynmnbl aTOMOB (TUAPUpPOBaHKE, OKMCICHHE aMMHUAYHBIMU PAacTBOpaMU OKCHa cepedpa M THIpOKcHIa
menu (). KauyecTBeHHble peaknMu Ha anbJeruibl. Peaknus NOJMMKOHAEHCAIMM (eHona ¢
dbopmanbaerugom. OcOOEHHOCTH CTPOCHUS M XUMHYECKUX CBOMCTB KETOHOB.

Kapbonosvie kucnomwvr. CtpoeHue MONEKyJd KapOOHOBBIX KHCIOT U KapOOKCHIIBHOM TIPYIIIBL
Knaccudukanus u HoMeHKIaTypa KapOOHOBBIX KHCIIOT. PU3ndecKkre CBONCTBA KapOOHOBBIX KUCIOT U UX
3aBHCUMOCTH OT CTpOeHHUs1 MoJieKyJ1. KapOoHOBBIE KUCIIOTHI B ipupoae. buonornyeckas posb kapOOHOBBIX
kuciaoT. OOmue cBOICTBa HEOPraHMYECKHX U OPraHUYECKUX KHUCIOT (B3aMMOJECHCTBHE C MeTalslaMH,
OKCHJIaMH METaJJIOB, OCHOBAaHHMIMM, COJISIMH). BIusiHIE yTrIeBOIOPOAHOTO paguKaia Ha CHIIy KapOOHOBOU
KuCIOThl. Peaknus stepudukanuu, ycioBus ee mnpoBefeHHs. OTHOOCHOBHBIE U MHOTIOOCHOBHBIE,
HernpeeabHbIe KapOOHOBbIE KMCIOThL. OTaeNbHBIC TPEACTABUTENN KUCIIOT.

JemoHcTpanuu. Peakius «cepeOpsiHOTO 3epKajay.
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JlabopaTopHble onbIThl. KauecTBEeHHbIE peaklyMy Ha anpAeTubl (C aMMHUA4YHBIMU pacTBOpaMHU
okcuna cepedbpa u rugpokcugom memau (l1)). Oxucnenue cnupra B ampaeruj. [lomydeHue u cBOMCTBa
KapOOHOBBIX KUCIIOT.

8. Cnosxkubie 3¢pupsbl. Kupsbl. (2 4)

Cnoorcnvie 3¢upel. CTpoeHHE CIOXHBIX I(PHUPOB, HM30MEpHUs  (MEXKKIACCOBAS M «YTJIEPOIHOTO
ckesnera»). HoMeHkiaTypa cioxHbIX 3¢upoB. OOpaTUMOCTh peakuuu dTepuPUKAIIH, THIPOIU3 CIOKHBIX
a¢upoB. PaBHOBecHe peakiuu: dTepuUKAIUN- THAPOIH3a; (AaKTOPHI BIUSIONINE HA TUAPOIIU3.

Kupwl - cinoxuble 3GUpbl TIULEpUHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOCHHE MOJEKYJ >KUPOB.
Knaccudukanus xupoB. OMbUICHUE KUPOB, MOTYICHHE MblIa. Mblia, 00bICHEHNE UX MOIOIINX CBOWCTB.
Kupsr B npupone. buonornueckas ¢pyukmus xupos. [lorstue 06 CMC. OObICHEHHE MOIOIIUX CBOMCTB
Mmbuta u CMC.

JleMoHcTpanuu. XUMHUYECKHE CBOMCTBA YKCYCHOM M MYPaBBMHOW KHCIJIOT. [loiydeHue Cia0KHOro
s¢upa. Komtekuus macen.

JlabopaTopubie ombIThbl. PacTBOopuMOCTh XHpOB. Jl0Ka3aTeabCTBO HENPEAEIBLHOIO XapakTepa
*Kuakoro xkupa. OmbuieHue xupo. CpaBHeHue cBorcTB Mbuta 1 CMC.

IIpakTuyeckne padGorbl. [losyueHue u  cBoiicTBa  KapOOHOBBIX  KHMCIOT.  Pemienue
JKCIIEPUMEHTAIBHBIX 337a4 Ha PaClIO3HaBaHUE OPraHUYECKUX BEIECTB.

9. YraeBoasl (3 4)

YVenesoowi. DTMoiniorust HazBaHus kjacca. MoHo-, 1u- u nonucaxapuipl. IlpeacraBurenu kaxaoi
rpymbl. buonorudeckas poisb yriieBooB. VX 3HaYeHHE B )KU3HU Y€JI0BEKA U OOIIECTBA.

Momnocaxapudsi. Ix knaccudukanus. I'ekco3sl 1 ux npencraButenu. [mokosa, ee ¢uznyeckue
CBOICTBa, CTpoeHUE MOJEKyJbl. PaBHOBECHS B pacTBOpE TIJIIOKO3bl. 3aBUCHMOCTh XMMHYECKHX CBOMCTB
[JIIOKO3Bl OT CTPOEHUs MoJeKynbl. BiaumoneiictBue c¢ rugpokcuaom wmenu(ll) mpu  komHaTHOM
TEMIEpaType U HarpeBaHUH, 3TepuUKaLMs, peaKius «CepeOpssHOro 3epkajiay, ruapupoBanue. Peakunun
OpO’KeHMs TJIIOKO3bI: CIIUPTOBOrO, MOJOYHOKHCIOro. I'mroko3a B mpupone. buomormueckas poib
roKo3bl. [IprMeHeHne rimoko3sl Ha OcHOBE ee cBOMCTB. dDpykTo3a kak m3zomep Itoko3bl. CpaBHEHUs
CTPOEHHUSI MOJEKYJ1 M XHMHUYECKMX CBOWCTB IJIIOKO3bl M (pykTo3pl. PpykTo3a B MNpHpOIE U €€
Ouosoruueckas poib.

Hucaxapuowvt. Ctpoenue, obmast gopmyna u npeacraButenu. Caxaposza, JaKTo3a, MallbTo3a, UX
CTpoeHHe U Ouosnoruyeckas posb. ['maponus nucaxapuaoB. IIpomblUIEHHOE MMOJIyY€HHE caxapo3bl W3
HIPUPOHOTO CHIPBS.

Lonucaxapuder. O6mmast popmysa U NpeACTaBUTENN: IEKCTPUHBI U TJIMKOTEH, KpaxmaJ, LeUIi0I03a
(cpaBHMTENbHAs XapakTepucTuka). (DU3NUEcCKHe CBOMCTBA MOJUCAXapUIOB. XHMHUYECKHE CBOMCTBa
nonucaxapuaoB. I'maponu3 nomucaxapunoB. KadecTBenHas peakiusi Ha Kpaxmai. [lommcaxapuisl B
npupoze, ux ouonornyeckas poib. IIpuMeHeHne monucaxapuoB Ha OCHOBAaHMHM MX CBOMCTB (BOJIOKHA).
[TonsiTue 00 HCKYCCTBEHHBIX BOJOKHAaX. B3ammoneicTBHE UEUIION03bl C  HEOPraHMYEeCKUMH U
KapOOHOBBIMHU KHCJIOTaMH - 00pa30BaHUE CIOKHBIX F(UPOB.

JemoHncTpanuu. BzaumoneiictBue riaroko3sl ¢ ruapokcuzoM menu(ll) 6e3 HarpeBanus u npu
HarpeBaHuu. Peakiys «cepeOpsHOro 3epkana» IIOKo3bl. ['MIponn3 caxapo3sl, HEJUI0JIO3bl U KpaxMaa.
Komiekuus BoIoKOH.

JlaGoparopuble onbIThl. B3auMmoseiicTBre TITIOKO3bI M caxapo3sl ¢ rujapokcuaom Mmenu(ll).
B3aumoneiicTBue kpaxmana ¢ iogom. O6pa3siibl IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH.

IIpakTuyeckass padora. PemieHne SKCIEpUMEHTANBHBIX 337a4 Ha IOJY4YEHUE M PACIIO3HaBaHUE
OpPraHUYECKHUX BEILECTB.

10. A3oToconep:kane opraHuueckue coequnenus (4 u).



Amunvl. Onpenenenue amuHoB. CTpoeHue amuHOB. Krnaccugukarnusi, m3oMepus U HOMEHKIIATypa
aMMHOB. AnudaThyeckue W apoMarthdyeckue amMuHbl. AHWINMH. [losyuyeHne aMUHOB: alKWJIMPOBAHHE
aMMHaKa, BOCCTAaHOBJIEHUE HUTPOCOEAMHEHUHN (peakuus 3uHUHA). DU3NUYECKHE CBONCTBA aMHUHOB.
XUMHUECKHE CBOMCTBA aMHHOB: B3auMOJEcTBHE C KuUcIOoTaMM U BOJOW. OCHOBHOCTH aMUHOB.
I'omonornueckuii psa apomMaTMYECKUX aMUHOB. B3auMHOe BIMsSHHME aTOMOB B MOJIEKYJIAaX Ha IpUMeEpe
aMMHMaKa, anupaTHYECKUX U apOMaTHYECKUX aMUHOB; aHWJIMHA, O€H30J1a M1 HUTPOOEH30J1a.

Amunoxucnomvl. CocTaB U CTPOEHME MOJIEKYJ AMUHOKHUCIIOT, H30MepuH. JIBOWCTBEHHOCTH
KHUCJIIOTHO-OCHOBHBIX CBOWCTB AaMMHOKHCIOT M €€ IpU4YuHbl. B3aumojelcTBue aMHHOKHCIOT C
OCHOBAaHHUSAMH, 00pa30BaHUE CIOKHBIX 3(UpoB. BzanmozelicTBue aMUHOKHCIOT C CHIIBHBIMH KHCIOTAMH.
OO0pa3oBaHne BHYTPUMOJIEKYJISIPHBIX COJeH. Peakiys MoJuKoHeHCallul aMUHOKHCIIOT.

benxu - nmpupoansie OnononuMepsl. [lenTuaHas rpyrnma aToMOB M NENTUAHAS CBS3b. [lenTHIBL
benku. [lepBuunas, BTOpu4Has U TPETUUHAsl CTPYKTYpPbI O€aKoB. XUMUUECKHE CBOICTBA OENIKOB: TOpEHUE,
JIeHaTypalus, TUAPOJIU3, KaueCTBEHHbIE peakuuu. buonorndyeckue QyHKIUU OENKOB. 3HaueHHE OEIKOB.
YerBepTuuHas CTpPyKTypa OEIKOB Kak arperanus OEIKOBBIX M HEOENKOBBIX Mousekysl. [noOanbHas
npobnema OenkoBoro roioganus u nytu ee pemenus. [lonstue JTHK u PHK. Ilonstue o nykneorune,
NUPUMHUIMHOBBIX M IYPUHOBBIX OCHOBaHMsX. [lepBuuHas, BTopuuHas M TperuyHas cTpykTypbl JHK.
buonorudeckas pons JJHK u PHK. ['ennas nrxeHepus 1 OMOTEXHOJIOTHSI.

JemoncTpanuu. OnbITE ¢ METHJIIAMUHOM: TOpPEHHUE, HIEJIOYHBIE CBOMCTBA pacTtBopa. OOpazoBaHue
coneil. BzanmoeiicTBre aHUJIMHA C COJITHON KUCTIOTOM U ¢ OpoMHOI Bojoi. OKpacka TKaHU aHWJIMHOBBIM
KpacuTteneM. Jloka3arensCTBO HaMu4Ks (PYHKIIMOHAIBHBIX TPYII B PACTBOPaX aMUHOKHUCIIOT. PacTBopeHue
u ocaxaeHue 6enkoB. Jlenarypanus 6enkoB. Komnekuusa «BomokHay.

JlabopaTopubie onbIThbl. 1.00pa3ipl CUHTETHYECKUX BOJOKOH. 2. PacTBopeHune OenkoB B BOjE.
Koarynsauus sxenaruna ciuprom. 3.1 BeTHble peakiiuu 6enkoB. 4.00HapykeHne 0enKa B MOJIOKE.

Xumusn nonumepos (4 u).

[Tonmumepsl — BBICOKOMOJIEKYJISIpHbIE coeauHeHUs. CuHTeTHdeckue Kaydyyku. CHHTETHYECKue
BOJIOKHA.

[Tonsitue o epMeHTax Kak O OMOJIOTMYECKUX KaTajau3zaropax OenkoBod mpuponbl. OcoOeHHOCTH
CTPOEHHUS M CBOMCTB B CpaBHEHHMHM C HEOPraHUYECKMMHU KaTanu3aTopaMmH. 3HaYyeHHEe B OHOIOTUU U
IpUMEHEHHEe B NpoMbllUIeHHOCTH. Knaccudukanus depmeHToB. OCOOEHHOCTH CTPOEHUSI U CBOWCTB
(bepMEHTOB: CENEKTUBHOCTh U 3(PPEKTUBHOCTS.

[Tonsitue o BuTamuuax. Mx kiaccudukanus u o6o3Hauenue. [Ipopunaktuka aBUTAaMUHO30B.

[TonsiTie 0 TOpMOHaxX Kak OWOJIOTMYECKH AKTHUBHBIX BEIIECTBAX, BBIMOIHSIOMINX SHIAOKPUHHYIO
PEryIsILMY, KUZHEAESITEIbHOCTH OPraHU3MOB.

[TonsiTrie 0 NekapcTBaxX Kak XMMHUOTEPANEBTUUECKUX MpernapaTax. [ pynmsl JeKapcTB: Cynb(amMubl,
aHTUOMOTHKH, acnupuH. bezonacHbie crtocoObl MPUMEHEHUsI JIEKAPCTBEHHBIX (OPM.

IIpakTHyeckas padora. PacriozHaBaHue I1acTMacc U BOJIOKOH.

11 kumacc (35 u).

1. BaxHeiimme XuMu4ecKkre MOHATHS U 3aKOHBI (4 4)

AtoMm. Xumuueckunii snemenT. Hykmuasl. 3otonsl. [IpocThie u ClI0OXHBIE BEMIECTBA.

3aKOH COXpaHEHMs MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIIECHUS PHEPTUU MPU XUMHUYECKHX
peaKIMsIX, 3aKOH IOCTOSHCTBA cOCTaBa. BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS.

ATOMHBIE opOuTaNy, S-, P-, d- 1 f-3nekTpoHEl. OCOOEHHOCTH pa3MeIIeHHS AIEKTPOHOB 10 OPOUTAIISIM B
aToMax MajblX U OOJIBLIMX IMEPHOAOB. DHEPreTHUECKUE YPOBHM, MOAYPOBHHU. CBs3b NMEPHOANYECKOTO
3aKOHA U MEPHOANYECKON CHUCTEMbl XMMHYECKHX 3JIEMEHTOB C TeOpueil cTpoeHus atoMoB. Kopomkuii u
ONUHHBIL  8APUAHMBL  MAOIUYbL  XUMUYeckux s1emenmog. IlomoxkeHne B NEpUOIUYECKON CcHUCTEMe
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XUMHUYCCKUX JJICMCHTOB I[ n. MeH,ueneeBa BOOOpPOJa, JAHTAHOUIOB, AKTHUHOUJIOB MU HUCKYCCTBCHHO
IMOJIYYCHHBIX 3JICMCHTOB.

BanentHOCTh M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. HepnonnquKoe U3MCHCHHUC BAJICHTHOCTH H
pasMEpPoOB aTOMOB.

PacuerHble 3agaun. Boruncnenus maccbl, 00beMa WM KOJMYECTBA BEIIECTBAa [0 M3BECTHOW Macce,
00bEeMY WJIM KOJIMYECTBY BEIIECTBA OAHOTO M3 BCTYNUBIIUX B PEAKLUIO WU MOJTYYUBIIUXCS B pe3ybTare
peaxIuu.

2. Ctpoenne BemecTBa (3 4)

Xumnueckasi cBfi3b. Bujpl 1 MexaHu3Mbl 00pa3oBaHUsl XUMHUYECKOU cBsi3U. MoHHas cBs3b. KaTnoHs! u
aHuoHbl. KoBajeHTHas HemossipHas cBsA3b. KoBaJleHTHas MOJSIpHAs CBSI3b. DJIEKTPOOTPHULIATEIBHOCTD.
Crenenb okucieHus. Meramuinyeckas cBa3b. BogoponHas cBase. IIpocTpaHCTBEHHOE CTPOCHHE MOJIEKYJ
HEOPraHWYECKUX U OPraHU4YECKUX BELICCTB.

THUIBI KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA BEILIECTB.

[IprurHbI MHOrO0OOpa3us BELIECTB: U30MEPUS], TOMOJIOT S, AJUIOTPOIUS, U30TOIHS.

JdeMoHncTpanuu. Mojenn HMOHHBIX, aTOMHBIX, MOJIEKYJSPHBIX M METaUIMYECKUX KPHUCTAUIMYECKUX
pemerok. D pext Tunnans. Moaenn MOJIEKyJ H30MEPOB, TOMOJIOTOB.

3. Xumuyeckue peaknuu (3 4)

Knaccudukanms XuMU4ecKknX peakiuii B HEOPraHMYeCKONW M OPraHMYECKONH XUMUH.

CKOpOCTb peakliuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (PaKTOPOB. 3aKOH JEHCTBYIOIIUMX Macc. DHEeprus
aktuBauuu. Karanu3 m karanuzatopsl. OOpatuMocTh peakuuid. Xumuueckoe paBHoBecue. CmeleHue
paBHOBECHsI ITOJ1 AeUCTBUEM pa3inyHbIX (akTopoB. [lpuniun Jlelllatense.

JeMoHcTpanuu. 3aBUCUMOCTb CKOPOCTH PEAKUUU OT KOHLEHTpAalMM W TeMmIieparypsl. Pasnoxenue
NEepOKCH/Ia BOJIOPO/Ia B IPUCYTCTBUH KaTalln3aTopa.

JlaGopaTopHbliii onbIT.BiusHie pa3nndHbIX (aKTOPOB HA CKOPOCTh XMMUYECKOH peaKIiHy.

PacuerHble 3agaun. Brruucnenus maccsl (KOJIMYECTBa BEIIECTBA, 00bEMa) MPOJYKTa PeaklUu, €CIH
M3BECTHA Macca UCXOIHOTO BEILECTBA, COAEPIKAIIETO ONPEAEICHHYIO JOII0 IPUMECE.

4. PacTBopsl (6 1)

Hucnepcuble cuctembl. MctuHHble pacTBOpbl. CHocoObl BBIpaKEHUs KOHIEHTPALUMU PaCTBOPOB:
MaccoBast 10Jis PACTBOPEHHOI'0 BELIECTBA, MOJIsipHas KOHIeHTpalus. Komtonanbie pacTBOphl. 30511, TENH.

OnexrtponuTnueckass auccounanuss. CuiabHble U ciabble  3JeKTpoJUThl.  KHCIOTHO-OCHOBHBIE
B3auMOJIeWCcTBUS B pacTtBopax.Cpena BOJHBIX pacTBOPOB: KHUCHas, HEUTpaipHasd, miesnodHas. MoHHOE
npou3BeaeHue Bojbl. Bogopoauslit mokasarens (PH) pactBopa.

Peaknuu nonsoro o6meHa.

I'maponu3s opraHuYeCcKUX U HEOPraHUYECKUX COCIUHEHUMN.

IIpakTyeckas padora. [IpurorosiaeHre pacTBOPOB € 3aJaHHOW MOJIIPHOW KOHLIEHTpALUEN.
Pacuernble 3anpaun. Berancnenne macchl (KOTHMYECTBA BEIIECTBA, 00beMa) MPOIYKTA PEAKIIUU, €CIIH
JUISL €r0 MOJIyYEHUs JaH pacTBOp C ONPEIEICHHON MacCOBOM J10JIel UCXOQHOIO BELIECTBA.
JdemoncTpaunun. OnpezeneHue cpeabl pacTBOpa ¢ MOMOIIbIO YHUBEPCAILHOTO HHAUKATOPA.
JlaGopaTopusblie omnbIThl. [IpoBenenue peakuuii MOHHOrO OOMEHA ISl XapaKTEPUCTHKH CBOMCTB
JJEKTPOJIUTOB
5. DyekTpoxuMuUyeckue peakuuu (3 4)

XUMHWYECKHE UCTOYHUKHU TOKA. PHI[ CTAaHAAPTHBIX 3JICKTPOJAHBIX IMOTCHIIUAJIOB. IlousTue o KOppo3nuu
MeTautoB. CriocoObl 3aIIUTHI OT KOPPO3UHU. DIIEKTPOJIA3 PACTBOPOB M PACILIABOB.
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JemMoHcTpanmuu. Oiektponu3 pactBopa xjiopuzaa meau(ll). OmeiTel mo KoOppo3uum METAUIOB U
3alIMTe OT Hee.
6. Merasibl (8 )

Ilonoxenue METaJI0B B MEePUOINYECKON CHCTEME XHMUYCCKHUX 3JICMCHTOB
J. U. MenneneeBa. OOmue CBOWCTBA METAIOB. DJICKTPOXUMHYCCKUH PpsJi HANPSHKEHUH METaJIOB.
O6urme cnocoObl MOTyYSHHsI METAJIIOB

0O0630p METAIJIOB TJIAaBHBIX NOATPYII (A-TPyIH) MEPUOANIECKON CUCTEMbI XUMHUYECKHUX JIEMEHTOB.

O0630p MetayuioB noO04HBIX noAarpynn (b-rpymm) nmepuognyeckol CHCTEMbl XUMHUYECKUX 3JIEMEHTOB
(Mefb, IUHK, TUTaH, XPOM, JKEJI€30, HUKEIb, IJIATHHA).

CIu1aBel METAILIOB.

OKcuabl ¥ THAPOKCHIBI METAJIIIOB.

JdemoncTpanuu. O3HaKOMJICHHME C o00pa3laMd METaUIOB M HX COCIWHEHHMH. B3ammopeiicTBue
LICJIOYHBIX U LIEJIOYHO3EMENBHBIX METAIUIOB ¢ BOJAOW. B3anMonencTere Meu ¢ KUCIOPOAOM U CEpOil.

JlabopaTopublie ombIThl. B3auMmojeiicTBHE IMHKA M JKelie3a C pacTBOpaMH KHCIOT W IIEIOYCH.
3HAKOMCTBO C 00pa3liaMM METAJIOB U UX pyAaMu (paboTa ¢ KOJJIEKLIUAMH).

PacuerHble 3agaun. PacyeTsl Mo XMMHUYECKUM ypaBHEHUSIM, CBSI3aHHBIE C MAacCOBOH JIOJIEH BbIXOZa
MPOJIYKTA PEaKIUU OT TEOPETUYECKH BO3ZMOKHOTO.

IIpakTuyeckasi padora. Pemenre skCiepuMEeHTAIIBHBIX 3a7a4 10 TeMe «MeTauibh»y

7. HemeTasasl (5 )

O630p cBoiicTB HeMeTaIOB. OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA THIHMYHBIX HEMETALJIOB.
Oxkcuapl HEMETAIOB M KUCIIOpOoAcoAepkamre KUcIoThl. OKUCIUTENbHBIE CBOWCTBA CEPHOM M a30THOM
KHCTIOT. BOMOpOAHbIE COSAMHEHHST HEMETAIIOB. [ eHeTHYecKasi CBSI3b HEOPTAaHMYECKUX W OPTaHHUECKUX
BCIIICCTB.

Jdemoncrpanuu. OOpa3ipl HeMeTauioB. OOpasibl OKCHIOB HEMETAIJIOB M KHCIOPOACOAEPIKAIINX
kucaot. ['openue cepsl, pocdopa, xene3a, Maruus B KUCIOPOJIE.

JlaGopaTopHblie onbITHI. 3HAKOMCTBO C OOpa3llaMd HEMETAJUIOB M UX NPUPOJHBIMU COEAMHEHUSIMU
(pabota ¢ koyuekusMH). PacriozHaBanue XJ0puaoB, Cyiab(haToB, KapOOHATOB.

IIpakTnyeckas padora. PemeHne sKkCriepuMeHTaNbHBIX 331a4 110 TeMe «Hemerans»

8. Xumust 1 Kku3Hb (3 )

XvMUS B TPOMBINIUICHHOCTH. [IpHHIMITBI XUMHUYECKOTO TPOM3BOACTBA. XUMHUKO — TEXHOJIOTHUECKUE
MPUHIIUIIB TIPOMBIIIEHHOTO TOJIydeHus MeTamnoB. [IpousBoacTBo uyryHa. YcTpoilcTBo M pabora
noMmeHHo# meun. [IpousBojactBo cramu. [Ipobiaempl 6€30TXOMHBIX MPOU3BOCTB B METAJUTYPTUU M OXpaHa
OKpyXaromien cpenbl. Xumusa B ObITy. [IponykTsl mutanus. beitoBas xumusi. OTIen0YHbIE MaTepUAbIL.
JlexkapcTBEeHHBIE MpenapaThl. XUMHAYECKask IPOMBIIUICHHOCTh M OKPYXKaFoIasi cpejia.
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3. TemaTuueckoe IVIAaHUPOBAHUE C YKa3aHUEM KOJIHUYECTBA YaCOB, OTBOJIUMBIX HA

0CBOCHHE KAXKI0H TeMbI

10 kiace
Ne TeMbl YpOKOB K-Bo Hara mo dakr.1aTa
4acoB ILUIAHY
Teopusi XMMHYECKOr0 CTPOEHHS OPraHMYeCKHX 4
BewiecTB. [Ipupoaa XuMnyecKux cBsi3ei

1 [Ipeamer OpraHU4YeCKOn XUMUHU. Teopus 1
XUMHUYECKOTO CTPOCHHSI OPraHNYeCKUX BELIECTB.

2 [Ipaktnueckass  pabora  Nel. KauectBennoe 1
ompeNielieHue Yriiepojaa, BOJOpoAa U XJiopa B
OpPraHMYECKUX COCAMHECHUSIX.

3 CocTosiHME DJIEKTPOHOB B aTOME. OJEKTPOHHAas 1
MpUpPOa XMMHUYECKHUX CBsI3€ B OpraHUYecKHX
COCTTMHCHMSIX.

4 Kiraccudukanms opraHu4ecKux COeTMHEHU. 1
Ilpene/ibHbIE VIJI€BOA0PO/bI - AJTKAHDI. 2

5 DNEeKTPOHHOE U  MPOCTPAHCTBEHHOE  CTPOCHUE 1
aJIKaHOB. [ OMOJIOTH ¥ M30MEPHI AJTKAHOB.

6 MeTtaH — npocTeiinii NpeJcTaBUTENb AIKAHOB 1
HenpenenbHbie YIJ1€BO10POIbI (aJKeHBbI, 6
AJIKAJAMEHbI U AJIKMHbI)

7 HenpenenbHble yrieBogoponabl. ANKEHBI: CTPOCHHE 1
MOJICKYJT, TOMOJIOTHSI H U30MEPHSI.

8 [Tonydenue, cBOWCTBA U MPUMEHEHHUE AJIKEHOB 1

9 [Ipaktrueckas pabora No2 «llomydenue sTHieHa U 1
OTIBITBI C HUM»

10 | AnkaguveHbI. 1

11 | AueruieH 1 ero roMoJIOr . 1

12 | KonTponsHas padota Ne 1 mo Teme «IIpenenbHble n 1
HeMnpeJeNbHbIC YTIIEBOAOPOIBI.

ApeHbl (apoMaTHYeCKHE VIJIeBOJI0PO/bI) 2

13 | beH301 1 €ro TOMOJIOTH. 1

14 | CpoiicTBa 6€H307a 1 €0 TOMOJIOTOB 1
Ilpupoaubie HCTOYHHKH u nepepadoTKa 1
YIJ1€BO10PO/I0B

15 | Ilpuponusie UCTOYHUKU YTJIEBOJIOPO/IOB. 1
IlepepaboTka HEPTH
Cnuptbl ¥ heHOIbI 2

16 | OgHoaTOoMHBIE TMpenenbHble cnupThl. [lomyueHwue, 1
XUMHYECKHE CBOMCTBA U MPUMEHEHHE OJTHOATOMHBIX
MIpeIeIbHBIX CIIUPTOB.

17 | MHoroaromHbie ciupThl. PEHOJBI U APOMATHUECKUE 1
CITUPTEI.

AJIbIerW/ibl, KETOHBI M KAP0OOHOBBIE KUCJI0ThI 5

18 | KapOoHWIIbHBIE COCTUHEHUS — aTbJICTHIBI U KETOHBI. 1
CBolicTBa M MPUMEHEHHE aATTbJACTUIOB.

19 | KapOGoHOBBIE KHUCIIOTHI. 1

20 | Xumunueckue CBOICTBa u IIPUMEHEHNE 1

OAHOOCHOBHBIX MPECACIIBHBIX Kap6OHOBBIX KHCJIOT
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21 | Ilpaktuyeckas padota Ne3 «IlomyueHue u cBOMCTBa 1
KapOOHOBBIX KHCIIOTY

22 | IlpakTuyeckas pabota Ne4 «Pemenue 1
OKCHEPUMEHTAIBHBIX 33/71ad4 Ha pPaclo3HaBaHUE
OpPraHMYECKUX BEIIECTB)»

Caoxuble 3¢upsl. JKupsbl. 2

23 | CnoxHble YQUPBHI. 1

24 | Kupsl. Moromme cpeicTa 1
YrieBoabl 3

25 | YrneBonsl. I'mroko3a. 1

26 | Onurocaxapuuebl. Caxapo3a. [Monucaxapusl. 1
Kpaxwman. [emmonosa.

27 | IlpakTuueckas pabota Ne5 «Pemienune 1
OKCIIEPUMEHTAJbHBIX 3a7lad Ha [OJIy4eHHEe U
pacro3HaBaHHe OPTaHUYECKUX BEIIECTBY
A30Tcojiep:Kkalye Opraunuyeckie coenHeHust 4

28 | AMUHBI. AMUHOKHUCIIOTHI. 1

29 | benku. 1

30 | A3oTcomepiKaIiie reTepOUKINISCKAE COSTMHCHHS. 1
HyxkenHoBbIe KHCIOTHI.

31 | Xumus u 310pOBbE YEITOBEKA. 1
XHMHUS 10JIMMEPOB 4

32 | Cunrernueckue moauMepsl. KoHaeHcalmoHHBIC 1
rojauMepsbl. [leHormmacTol.

33 | Kayuyku u cuHTeTHuyeckue BojokHa. IIpakTuyeckas 1
pabota Ne6 «Pacmo3HaBaHU€ MJIACTMACC U BOJIOKOH)

34 | Opranuyeckas XMMUsl, YeJIOBEK U IPUpOJa 1

35 | KonTponbHast padora Ne2 mo teme «OpraHudeckas 1
XUMUSD

11 kaace
Ne Tembl ypokos K-Bo Mara no Hara
4acoB ILUIAHY NpoBe/IeHUs
BakHeiiline XuMuyecke NOHSITHS U 3aKOHBI 4

1 Xumnueckuit aneMmeHT. Hyxmmael. M3oronsl. 3akoH 1
COXPAHCHHS MACChI M DHEPTHH B XUMUH.

2 [Tepuoanueckuii 3akoH. PacnpeneneHue 3meKTpPOHOB 1
B aTOMax DJIEMEHTOB MaJIbIX W OOJBIINX TEPHOIOB.

3 [TonoxeHre B MEPHOJUIECKON CUCTEME XUMUYECKHIX 1
DJIEMEHTOB J.N. Menneneesa BOJIOPOJIA,
JAHTAHOUJOB W  HCKYCCTBEHHO  IOJYYEHHBIX
DIIEMEHTOB.

4 BanentHocTh. BajieHTHBIE BO3MOKHOCTH U pa3Mephl 1
ATOMOB XHMHYECKUX JICMCHTOB.

CrpoeHne Benecrsa 3

9) OCHOBHbIE BUJIbl XUMUYECKON CBS3U. 1

6 [IpoctpancTBeHHOE CcTpoeHue Mojekyn. CtpoeHue 1
kpuctaioB. Kpucrammueckue pemerku. [IpuanHbl
MHOT000pa3usi BEIIECTB

7 KonrponspHas pabora Nel mo Teme «Bakneimue 1
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XUMHUYCCKHUC ITOHATH . CTpOGHI/Ie BEIICCTBa».

XMMHYEeCKHE PeaKIHH. 3

8 Knaccudukanmst XaMUUeCKIX PEaKIIuid. 1

9 CKopocTh XMMHUECKUX peakuuid. Karanus. 1

10 | Xumudeckoe paBHOBECHE M YCIIOBHS €TI0 CMEIICHUSI. 1
PacTBOpbI. 6

11 | ducnepcubie  cuctembl. CrnocoObl  BBIpaKEHUS 1
KOHIIEHTPAIIUU PaCTBOPOB.

12 | [Ilpaktuueckass pabora Nel  «llpuroroBnenue 1
pacTBOPOB € 3aJJaHHON MOJIIPHOM KOHIEHTPALIMEI»

13 | DnekTponuTHUecKas aucconmanusA. BomopoaHsii 1
MOKa3aTelb.

14 | Peakuuu noHHOTO OOMEHA. 1

15 | I'maponu3  OpraHMYecKMX W HEOPraHWYECKHX 1
COCIMHEHM.

16 | KontponpHas pabora No2 mo Teme «XHMHYECKHE 1
peakuuu. PactBopsi».
DJIEKTPOXMMHUYECKHE PeaAKIIHT 3

17 | XuMu4eckue HWCTOYHUKH TOKa. Psj cTaHmapTHBIX 1
AIIEKTPOAHBIX TOTEHIINAJIOB.

18 | Koppo3usi MeTajioB U €€ NMpeAynpeKIcHIe 1

19 | DaexTponms. 1
MeTaJLibl 8

20 | O0mas  xapakrepuctuka MeTauioB. CrocoObl 1
MOJTyYEHUS] METAJUIOB.

21 | Meramibt IJIABHBIX MOATPYIIII (A-rpynmn) 1
MEPUOANYECKON CHCTEMbl XUMUYECKUX JIEMEHTOB.

22 | Meraqibl  1MOOOYHBIX — MOJTPYIIT (Bb-rpynm) 1
NEPUOTNIECKON CHCTEMbl XUMHUYECKUX DJIEMEHTOB.

23 | Menp. llunk. Tutan u xpom 1

24 | XKeneszo. Hukens. [Inaruna. CrimaBel METaJIOB. 1

25 | Okcupl ¥ THIPOKCH]IBI METAJLIIOB. 1

26 | [TpakTudeckas paborta Ne2 «Pemenune 1
HKCMIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «MeTamibh»y

27 | KontponbHas padoTta Ne3 o Teme «MeTayuibi» 1
HemeTaaabl 5

28 | Xumudeckue 3JeMeHThl — HeMeTalibl. CBOWCTBA U 1
MPUMEHEHNE BaXXHEUIMX HeMmeTawioB. OKCuIbl
HEMETAIIJIOB

29 | Kucnopojconepkane KUCIOTBL.  OKHCIHTETbHBIC 1
CBOMCTBA a30THOM U CEPHOU KHUCJIOT

30 | BogopoHbie coeTMHEHUST HEMETAJLIOB. 1

31 | I'enernyeckas CBSI3b HEOPraHUYECKUX U 1
OpPTraHUYeCKHX BEIIECTB.

32 | Ilpaktuueckas pabota Ne3 «Pemenne 1
HKCTIEPUMEHTATBHBIX 3a/1a4 10 TeMe «Hemerammb»
XuMus M )KN3Hb. 3

33 | XuMus B IPOMBIIUIEHHOCTH. [Ipon3BOACTBO YyryHa. 1
ITpon3BOACTBO cTaN.

34 | Xumus B ObITy. XUMHUYECKAsi NMPOMBIIUIEHHOCTh H 1
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OKpY’Karomias cpena.

35

Kontponbnas pabota Ne4 o reme «OCHOBBI 001IeH

XUMUN»
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