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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma  ydeOHOro Kypca mo xumum 10 Kiacca cocTaBlieHa Ha OCHOBaHUU
@enepanbHOTO TOCYIApCTBEHHOTO 00pa30BaTENbHOTO CTaHJApTa CPeIHEro obmero ooOpa3oBaHus,
MpUMEpPHON 00pa3oBaTENbHON MpOrpaMmbl MO NPEIMETy XUMHM, IMPOrpaMMbl K 3aBEpLIEHHOM
NpeJMETHON JIMHUM ydeOHMKOB 1o xumuu Juisi 10 kiacca aBropckoit yposenb (B. B. Epemun ),
Meroaundeckoe nocodue k yueonukam B.B. Epemuna, H.E. Ky3pmenko u ap. «Xumus. yriayOaeHHBII
ypoBeHby. 10-11 ki ./ B.B. Epemun, A.A. JIpo3nos, 1.B. Bapranosa. — M.: [Ipoda, 2019;

Pabouvast mporpamMma opHeHTHpOBaHa Ha HcCHoJb3oBaHHEe ydeOHWMKa Epemun B. B. Xumwus. 10
kiace. Yrayonenusiii yposens / B.B. Epemun, H.E. Ky3pmenko, B.U. Tepenun, A.A. [Ipo3nos, B.B.
JlynuHn. — 2-e u3n., crepeorun. — M.: Jlpoda, 2020.

AKTYaJILHOCTD CO/IeP:KAHUS

JlanHblii yueOHBIH Kypc 3aHMMaeT Ba)XXHOE MECTO B CHCTeMe o0O0mero o0pa3oBaHUs
IIKOJIBHUKOB IIOTOMY, YTO OTPa)kae€T COBPEMEHHBbIE TEHICHIMH B IIKOJbHOM XHUMHUYECKOM
o0pa3oBaHHH, CBSI3aHHbIE C pe()OPMUPOBAHUEM CPEIHEN HIKOJIBI.

OCOOEHHOCTh TMOCTPOEHHsI Kypca COCTOMT B TOM, 4To B 10 Kkiacce yudeOHBIH marepuait
HAYMHAETCSA C pa3fena, Kacarollerocsi TEOPEeTHUYECKHX BOIPOCOB OpraHHuYecKkod xumuu. B Hagane
M3yUYeHHs Kypca ydalluecs MOJydaloT MEePBUYHYI0 WH(GOPMAIHIO 00 OCHOBHBIX IMOJIOKEHHUSIX TEOPUHU
XUMHUYECKOIO CTPOEHMSI, TUIIAX HM30MEPUU OPraHUYECKUX BEIIECTB, MX KIACCU(PUKALUHU, H3Yy4dalOT
OCHOBBI HOMEHKJIATYPbl ¥ THUIIBI XUMUYECKUX peakiuil. [Ipy nanpHeiemM u310KeHHH MaTepuaina o0
OCHOBHBIX KJIacCaX OPraHMYECKHUX BEIIECTB MUCIIOJIb3YIOTCA 3HAHUS U YMEHHUS yYallluXCsl 110 TEOpUU
CTPOCHHSI M PEAKIIMOHHOW CIOCOOHOCTH OpPraHMYECKHUX COCIUHEHHH. 3akIro4yuTeNbHas Tema Kypca
«buonornyeckn akTUBHBIE BEIIECTBAa» IIOCBSIIEHA 3HAKOMCTBY C BHTAaMHHAMHU, (EepMEHTaMH,
rOpMOHAaMHU U JiekapcTBamu. Ee menb —moka3aTh y4yalmuMcs Ba)KHOCTh 3HAHHMM IO OpPraHu4ecKou
XUMHH, UX CBSI3b C JKHU3HBIO, CO 37JOPOBbEM U HACTPOEHUEM KaXKJOro ueioBeka. B xone m3ydeHus
Kypca MpelyCMOTPEHbl JEMOHCTPAIMOHHbIE M J1a0OpaTOPHBIE OMBITHI , MPAKTUYECKUE PAOOTHI
IIporpamma mocTpoeHa ¢ y4yeToM MeKIpeIMeTHBIX CBsi3eil ¢ Kypcom Ouonoruu 9 kmacca, rue
M3YYal0TCsl OCHOBHBIE CBEACHHS O CTPOCHUH U (PYHKIHAX OMononuMepoB (OENIKOB, YIIeBOIOB, JKUPOB,
HYKJIEMHOBBIX KHCJIOT), J1a€TCS 3HAaKOMCTBO C XMMHUYECKOW OpraHu3alueil KJIETKH M IpolieccaMu
oOMeHa BeIEeCTB.

Ileu u3ydyeHus Kypca

1. dopmupoBaHHe yMEHHUS BHAETh M TOHUMATh IIEHHOCTb OOpPa30BaHMs, 3HAYMMOCTb
XUMHUYECKOT0 3HaHUS JJIs1 KaXKJA0r0 YeJI0OBEeKa, HE3aBUCUMO OT €ro NMpo(ecCHOHAIbHON 1eATeIbHOCTH;

2. ®opMupoBaHHe yYMEHHs pa3nuyaTh (PAKTbl U OIIEHKH, CPaBHMBATH OIICHOYHBIE BBIBOJBI,
BUJIETh UX CBSI3b C KPUTEPUSMHU OIICHOK M CBSI3b KPUTEPUEB C OINPEJEICHHON CUCTEMON LIEHHOCTEH,
(bopMynHMpoBaTh M 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

3. @®opmupoBaHUE IEIOCTHOIO NPEIACTABICHHUS O MHUPE M pOJU XUMUU B CO3/aHUU
COBPEMEHHOM €CTeCTBEHHOHAYYHOH KAapTUHBIMHUPA,; YMEHHUS OOBACHATH OOBEKTHI M MPOLECCHI
OKpY)Karollel JeHCTBUTEIbHOCTH (MPUPOJHON, COLMAIBHOM, KYJIbTYPHOW, TEXHUYECKOW Cpebl),
UCIOJIB3YS ISl 3TOI0 XUMHUUYECKUE 3HAHUS;

4. TlpuoOpeTeHne ombITa pa3sHOOOPA3HOUN NEATEILHOCTH, OINbITA TO3HAHUS U CaMOTO3HAHUS,
KJIFOUEBBIX HABBIKOB, MMEKOIIMX YHHMBEPCAIbHOE 3HAYEHHWE MU PA3JIUYHBIX BUIOB JAESITEIBHOCTU
(HaBBIKOB pellleHusi MpoOsieM, NMPUHSTHUS pElIeHUH, MOWCKa, aHanu3a M o0paboTku HHpOpmanuu,
KOMMYHHUKATHBHBIX HAaBbIKOB, HABBIKOB N3MEPEHHI, HABBIKOB COTPYAHUYECTBA, HABBIKOB 0€30I1aCHOTO
oOpallieHusi C BelleCTBaMU B TOBCEITHEBHOM JKU3HH).

3amaun:

o pa3BUTHE YMEHMI HAONIOAATh U OOBSICHATH XUMHYECKHE SIBICHUS, MPOUCXOASIIUE B
MpHUpO/Ie, B 1aOOpAaTOPUH, Ha TPOU3BOJICTBE U B MOBCEAHEBHOMN KU3HU;

o ¢dopmupoBaHKe YMEHUI pabOTaTh C BEIIECTBAMH, BBITOJHATH HECIOKHBIE XUMUYECKHE
OTIBITHI, COOMIIO/IAaTh MpaBHJIa TEXHUKH O€30MacHOCTH; TPaMOTHO NMPUMEHSITh XUMUYECKHE 3HAHUS B
OOIIEHUH ¢ IPUPOAOH U B IOBCEAHEBHOM KHU3HM;




. pPacKpbITHE pOJIM XHUMHH B pEIICHUH THo0adbHBIX MpPOOJIEM UelnoBeYEeCTBa:
palMOHAIBHOM  IPUPOAONOIB30BAHUM,  3aIUTE  OKPYXKAloWEed  Ccpeapl  OT  3arpsi3HEHUs
MIPOMBIIIIJICHHBIMU U OBITOBBIMHU OTXOJIaMHU;

. pa3BUTHE JHMYHOCTU oOOydaromuxcs, (opMupoBaHHE Yy HHX T'yMaHUCTHYECKHX
OTHOIICHUN U KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OBEICHUS B OBITY U TPYAOBOI J1€ATEIbHOCTH.

Oo0wmas xapakrepucTuka Kypca «Xumus 10»

B cucreme cpennero (moyiHoro) oOmiero oOpa3oBaHUs XUMHUIO OTHOCAT K IPEIMETHOM 00JIacTH
«EctectBennble Hayku». OCOOEHHOCTH COJEpKaHUS OOYYCHHS XUMHUHU B CpeAHEH (ITOJIHOM) IIKOJe
oOycnoByieHbl creuuUKOW XMMHH, KaK HayKd, M TOCTaBIEHHBIMU 3amadaMud. OCHOBHBIMHU
npobIeMaMy XUMHUH SIBIISTIOTCSL:

— M3YyYEHHE COCTaBA U CTPOCHMS BEUIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS;

— IIOJIyYEHUE BEILECTB C 3aJJaHHBIMU CBOMCTBAMY;

— HCCIIEJOBAaHUE 3aKOHOMEPHOCTEH XMMHUYECKHUX PEAKUMN W NMyTed yIpaBi€HUS UMHU B LIEISAX
MIOJIy4eHUs HEOOXOJIUMMBIX YEJIOBEKY BEILECTB, MaTepuanoB, ’Hepruu. [loaToMy B mporpamme mno
XUMHUU HallUIA OTPAKEHHE OCHOBHBIE COJEPKATENbHbBIC JIMHUU:

— «BEIIECTBO» - 3HAHUS O COCTaBE M CTPOCHHUU BEUIECTB, WX BAXHEHIMINX (UBNYECKUX U
XUMHUYECKHUX CBOMCTBAX, OMOIIOTUYECKOM JICHCTBUM;

— «XHMMUYECKasi peakius» - 3HaHUS OO0 YCIOBHSX, B KOTOPBIX HPOSBISIOTCS XUMHUYECKUE
CBOICTBA BEIIECTB, CIIOCO0AX YMPaBIECHUS XUMUUYECKUMU MPOIIECCAMU;

— (IIpUMEHEHME BEIIECTB» - 3HAHMUSI U ONBIT MPAKTUYECKOW JEATENbHOCTH C BELECTBaMH,
KOTOpble Hauboyiee 4YacTo YMNOTPeONSIOTCS B MOBCEIHEBHOM JKU3HU, MIUPOKO HCIOJIB3YIOTCA B
IIPOMBIIIJIEHHOCTH, CEJILCKOM XO034HCTBE, Ha TPAHCIIOPTE;

— (I3bIK XMMHHU» — CHCTEMa BAXKHEWUIIMX IOHATUA XUMHH U TEPMUHOB, B KOTOPBIX OHHU
OIHCHIBAIOTCS, HOMEHKJIATypa HEOPTaHUYECKUX U OPraHMYECKUX BELIECTB, T. €. UX Ha3BaHUs (B TOM
Yuclie W TPUBHAIbHBIC), XUMHUYECKHME (GOpMYyIbl W ypaBHEHHUS, a TaKXe IMpaBuiIa MepeBoaa
nH(OPMAILIUU C POJHOTO HITH PYCCKOTO S3bIKa Ha SA3BIK XMMUHU B 00paTHO.

B pesynbrate u3yueHuss Kypca XHMHH BBITYCKHMK OCBOUT COJAEpKaHHE, CIIOCOOCTBYIOIIEE
(hOpMHUPOBAHHIO TTO3HABATEIHHOM, HPABCTBEHHOMW M ACTETUYECKOM KYJIbTYphI. Y4YallWiicsi OBIAJCeT
CUCTEMON XWUMHUYECKHX 3HAHUA — TOHATUSAMHU, 3aKOHAMH, TEOPUSIMH U S3bIKOM HAyKH Kak
KOMITOHEHTaMH €CTECTBEHHOHAY4YHOM KapTUHBI MHpa. Bce 3T0 mo3BoiuT eMy cpopMUpOBaTH Ha
OCHOBE CHCTEMBbI IOJIyUEHHBIX 3HAHHUH Hay4dHOE MHUPOBO33pEHHE Kak (YyHJIAMEHT IEHHOCTHOTO,
HPaBCTBEHHOI'O OTHOILIEHUS K MPUPOJIE, OKPYXKAIOIIEMY MHUPY, CBOEH *U3HU U 370POBbIO, OCO3HATH
pOJb XMMHUYECKOM HAayKH B MO3HAHMM U NpeoOpa3oBaHUM OKPYXKAIOIIEro MHUpa, BbIpadOTaTh
OTHOIIIEHHE K XMMUHU KaK BO3MOXXHOW o0iactu Oyaymiei coOCTBEHHOM MPaKkTUYECKON AESITETbHOCTH.
VYcBoeHue copepikaHusl Kypca XUMHUHM OOECIEUMT BBITYCKHUKY CJEIYIOIIMEe HaBBIKA: BO3MOKHOCTh
COBEpIICHCTBOBATh M Pa3BUBATh IIO3HABATENIbHBIE CIIOCOOHOCTH, YMEHHE YIPABIATh COOCTBEHHOU
MO3HABATENBHOM JIeSITEIbHOCThIO, HHTEUIEKTyaJbHblE U pe(IeKCUBHbIE CHOCOOHOCTH, YMEHHE
MIPUMEHSTh OCHOBHBIE MHTEJUIEKTYalIbHbIE ONEpalluy, Takue Kak (popMyIHpoBaHUE TUIIOTE3, aHAINU3 U
CHHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEeMAaTU3alus, BBIIBJICHNE PUYMHHO-CIEICTBEHHBIX CBS3EH A
U3Y4YEHHsI CBOWMCTB BEIIECTB M XMMHUYECKUX PEaKIMi; MCHOJIb30BaTh PA3JIMYHBIE MCTOUYHHUKH IS
MOJTyYeHUsI XUMHUYECKOW HMH(OpMAIMM, CaMOCTOATENBbHO IUIAHUPOBATh U OPraHU30BbIBaThH Y4eOHO-
MO3HABATENbHYI0  JEATENIbHOCTh;  Pa30BbET  HCCIEAOBATEIbCKHWE,  KOMMYHUKATHBHBIE U
MH(OPMAaIMOHHbIE YMEHUS.

Oco0eHHOCTH CTPYKTYpbl M JIOTMKH TIOCTPOEHHUS Kypca XHMMHUHU HAIlId CBOE OTPakK€HUE B
y4yeOHUKax JIMHHUU, KOTOpBIE OTJIMYAIOTCS OT AHAJIOTMYHBIX COYETAaHHMEM HAay4YHOW CTpPOrOCTH
U3JI0KEHUS. U IIMPOKOM HAINpaBJIEHHOCTbIO Ha NMPUMEHEHHE XMMUYECKUX 3HAHUI B MOBCEAHEBHOU
KM3HU M B KHU3HHU oO0IIecTBa. B yueOHHKax peanusyeTrcs CUCTEMHO-AEATEIbHOCTHBIM MOAX0. DTOT
MOJIX0JT OPUEHTHPOBAH Ha KOHKPETHBIE Pe3yIbTaThl 00pa30oBaHMUsI.

N3yyenne xumun B 10 Kiacce mocTpoeHo no jauHeEWHoM cxeme. B 10 knacce uznaraercs
Marepuan OpraHudecko xmmuu. CucrteMaTHdyecKHid Kypc opraHmdyeckod xumuu B 10 kmacce



npeaBapseT pasjieNl, HalpaBJICHHbIH Ha 0000LIeHNe U MOBTOPEHUE MOJYYCHHBIX B OCHOBHOW IIKOJIE
3HaHWH. B HeM Takke HaroTCsd TE CBEACHHS W3 OOIIe W HEOPraHWYECKOW XWUMHHU, KOTOpPHIS
HEOOXOAUMBI JJIsi U3y4YECHUs OPTaHUYECKOW XMMHUHU, HO HE BOILIM B MPOTPaMMy OCHOBHOW IIKOJIBI.
Kypc opranuueckoil XuMHM IIOCTPOEH TpaauUMOHHO. OH HAYMHAETCS C OCHOBHBIX IIOHATHH
OpraHMYECKOM XMMMH, 3aT€M M3JIaraercsi CTPYKTypHash TEOpUs OpPraHUYEeCKUX COEIMHEHUH,
paccMaTpuBaeTCs UX JJIEKTPOHHOE cTpoeHue. 11oTomM m3ydarorcs BakHEHIIME KJIacChl OPraHUYECKUX
COEMHEHMI: YIJIEBOJOPO/bI, KHUCIOPOJACOJAEPKAIIME COEAUHEHMs, a30T- M CepocoiepikKallne
coequHeHus. CHUCTEMATHYECKOE H3JI0KECHHE CTPOCHUS W CBOMCTB OPraHMYEeCKUX COCIMHEHUHI
MO3BOJISICT TMEPEeUTH K OMOJOTHMYECKM AaKTHBHBIM BEUIECTBaM — YIJIEBOJAM, >XKUpaM, OenkaMm u
HYKJICHHOBBIM KHCJIOTaM. 3aKaHYMBAETCS KypC OPraHUYECKOM XMMHHU PaccKa3oM O MOJIMMEpax M MX
UCIIOJIb30BAHUH B OBITY U B TEXHHKE.

N3y4yeHne NIKOJIBHOTO Kypca XMMHH 3aBEPIIACTCS PACCKa30M O IPUMEHEHUH XUMUYECKUX 3HAHUN
B pa3JM4YHBbIX 00JAaCTSIX HAyKHM U TEXHUKU. ABTOPCKUM KOJIJIEKTUB IOCTApaJiCs IMOKA3aTh BaXKHOCThb
IIOJyYEHHBIX 3HAHUN U B NOBCEJHEBHOM YXM3HHU. ABTOpPBI CTPEMSTCS NMPHUBHUTH ydallUMCs OepexHoe
OTHOIICHHE K MPUPOE U K OKPYXKAIOLEMY MUDPY, CHOPMUPOBATH XUMUYECKUI B3TJISI1 HA BCE, YTO UX
OKpY>KaeT, — OT IPOAYKTOB IUTaHUS 10 MATEPHAJIOB JJIS )KUBOIIUCU U CKYJIBITYPBI.

Metoauyeckuil anmapar yueOHMKOB BKJIIOYAE€T MHCTPYMEHTapHil, 00ecreunBaomuil He TOJIBKO
OBJIAZICHUE IPEIMETHBIMM 3HAHMAMM W YMEHUSMH, HO M JIMYHOCTHOE pa3BuTHE ydammuxca. OH
noMoraeT (popMHUpOBaTH UHTEPEC K HAYKE, YYBCTBO TOPIOCTU 32 OTECUYECTBEHHYIO HAYKy, 3HAKOMHT C
BKJIA/IOM POCCUHCKUX YYEHBIX B Pa3BUTHE XHMHH, CIIOCOOCTBYET YCBOCHHUIO HOBBIX 3HAHUMU, IOUCKY U
nepepaboTke HOBOW wuHGpopManuu. BaxHas poilb OTBOAUTCA JIE€MOHCTPAIIMOHHBIM  OIIBITAM,
71a00paTOPHBIM U MPAKTUYECKUM PabOTaM, KOTOpbIE XapaKTEPU3YIOT 3KCIEPUMEHTANIbHbIE ACIEKThI
XUMHH U Pa3BUBAIOT NIPAKTUYECKUE HABBIKM ydaluxcs. B KoHIle yueOHMKOB MPUBOAUTCS CIIPABOYHBIN
Matepuain. Bompocsl, 3anaum 1 3agaHus, IPEATIOKEHHBIE I 3aKPEIUICHNUs 3HAHUN B KOHIIE KaXKIOIro
naparpada, SBISIOTCS pPa3HOYPOBHEBHIMH, B TOM 4YHCIE NPOOJIEMHBIMH M METalpeAMETHBIMH,
paccuMTaHbl Ha AKTUBHYIO pOJIb Y4Yalllerocs, Ha peleHHe NpoOieM B peabHbIX KU3HEHHBIX
cutyausax. Oco0oe BHUMaHuE YAENSAETCS OPraHU3alUU MPOEKTHOW JEATENbHOCTH IIKOJIBHUKOB U
IPUOOPETEHUIO OIBITA YYACTHUS B TUCKYCCHUSX.

Kypc xumun o0namaer BO3MOXKHOCTAMHU Uisi (DOPMUPOBAHHS KOMMYHHKATHBHBIX I[€HHOCTEH.
OCHOBY KOMMYHHKATUBHBIX IIEHHOCTEH COCTaBIIAIOT OOILIEHHE B 00pa30BaTeIbHOM IpOLEcce, YMEHUE
MI0JIb30BAThCS XUMUYECKOW TEPMHHOJIOTHMEN M CUMBOJMKOM, rpaMOTHasi MUCbMEHHAsl U yCTHasl peub,
yMEHHE U MOTPeOHOCTh BECTU AMAJIOr, BBICIYIIMBaTh MHEHHME coOeceqHHKa M (WJIM) ONIOHEHTa,
y4acTBOBaTh B JIUCKYCCHUSIX, CIOCOOHOCTh OTKPBITO BBIPAXXAaTh U apr'yMEHTHPOBAHO OTCTAWBaTh CBOIO
Touky 3peHus. Ilpu u3yueHum yuyeOHOro mnpeamera «XUMHS» PACKPBIBAIOTCS Takke O0a30BbIe
LIEHHOCTH: LIEHHOCTh 3HAaHWA, CTPEMJIEHHE K HCTHHE, Hay4yHas KapTHHa Mupa, Jo0oBb K Ponune,
TBOPYECTBO, LIEIEYCTPEMIIEHHOCTD, YBAKEHUE K TPYly, OCO3HAHHE ITPOrpPecca YEIOBEYECTBA.

MecTto yueOHOro nnpeagMera B y4eOHOM IJIaHe

CornacHo yuebHoMy miuaHy B 10 kiacce Ha M3ydeHHE MpeaMeTa OTBOAMTCS 3 yaca B HEJNEINIo,
utoro 102 yaca 3a yueOHBIN TO/I.

[TpenycMoTpeHbl TPOBEPOUHbIE, KOHTPOJIbHbIE, IPAaKTHYECKHE U Ja00opaTOpHbIe paboThI:
- KOHTPOJIbHBIX padorT - 4;
- IPaKTUYEeCKHX padoT -11;
- mabopatopHbIX padoT -13
a TaKKe MPETyCMOTPEH CTapTOBBIM U UTOTOBBIN KOHTPOJIb 3HAHUH.



Conep:xanue yueoHoro npeamera « Xumust 10»
O0s3aTeNbHBII MUHHMYM COJEPKAHUSA IPOTPAMMBI
(yriy0JieHHBIN YPOBEHB)

OPI'AHUYECKAS XUMUA

Teopust cTpoeHUSI OPraHUYECKUX COCAUHEHUN. YIIepoaHblil ckeneT. Panukan. OyHknuoHansHas rpynmna. 'omonoru u
romoJioruueckui psa. CTpykTypHas U IPOCTPaHCTBEHHAs u3o0Mepus. THUIBI CBA3EH B MOJEKyJIaX OPraHUYECKUX BELIECTB U
Cnocobbl Ux paspwviea.

Tunel peakuuil B opraHudeckod xuMuy. FIOHHBIN U paivKaJIbHbIA MEXaHU3MbI PEaKLUN.

AJKaHbI U IUKJIOAJKAHBI. AJIKEHBI, TUeHbl. ANKuHbL. ben3on u ero romonoru. Ctupon.

Tanoecenonpoussoonvie y2ne6000po0os.

OnHoaToMHBIE 1 MHOTOaTOMHBIE crTUpThl. Penomnbl. [IpocTeie 3upel. Anbaernapl n KeToHbl. KapOOHOBBIE KHCIOTHI.
@OyHKINOHATBHBIE IPOU3BOAHBIE KapOOHOBBIX KHCIOT. ClOXKHBIE 3(DMpPBI HEOPTaHWYECKHMX M OPraHHYECKHX KHCIOT.
Kupsl, Mblna.

VYraeBoasl. MoHOCaxapuabl, JUCaXapHUIbL, TOIHCAXapPHIBL.

Hutpocoenunenus. AMUHbBI. AHUIIUH.

AwmunokucnoTsl. [lentunpsl. benku. Ctpykrypa O6enKoB.

Huppon. upuoun. Iupumudunogvie u nNypuHOBble OCHOBAHUS, 6XO0AWUE 6 COCMAS HYKIEUHOGLIX KUCLOM.
Ilpeocmasnenue o cmpykmype HyKIeUHO8bIX KUCIOM.

BricokxomonekyspHble coequHeHMs. Peakiyy nomMepu3anuy U MOJIMKOHCHCALMH.

Iporpamma kypca xumuu 10 kiaacca. Yriy0JieHHbIi ypOBeHb
(B.B.Epemun)
Temal. IloBTOpenue u yriayoaenue sHanmii (184)

ATOMHO-MOJNEKYJSIpHOE ydeHHe. BemmecTBa MOIEKYJISPHOTO M HEMOJEKYJSpPHOro crpoeHus. KauecTBeHHBIH U
KOJIMYECTBEHHBII cocTaB BeuiecTBa. MoJsipHas M OTHOCHTEIbHAs MOJIEKYJIApHas Macchl BemiecTBa. MosbHas 10isA U
MaccoBas JI0JIs 3JIEMEHTa B BEIIECTBE.

Crpoenue aroma. AtomHas opOutanb. [IpaBuia 3amojiHEHUS JJIEKTPOHAMH AaTOMHBIX opOuTaynei. BanmeHTHbIE
anekTpoHsl. [lepuonudeckuit 3akoH. POPMYNIHPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEJCTAaBICHUN O CTPOCHHH aTOMa.
W3MeHeHne CBOMCTB 2JIEMEHTOB U UX COCIMHEHUI B IEPUOJIaX U IPyNIaX.

XuMHUecKas CBA3b. DJICKTPOOTPULIATEIbHOCTh. Bubl xumudeckoit cBs3u. MonHas cBsa3b. KoBaneHTHas HemonaspHas
n mossipHas cBa3b. OOMEHHBIH M JOHOPHO-aKIENTOPHBIH MEXaHW3M 00pa30BaHMS KOBAJICHTHOW MOJSIPHOM CBS3H.
Ieomerpus Monekynsl. Merannuueckass cBa3b. BomoponHas cBs3b. ArperaTtHsle COCTOSHHS BellecTBa. THIIBI
KPHUCTaJNINYECKUX PELIETOK: aTOMHAsA, MOJNEKYJIApHas, HOHHAsI, METAJUINYECKas.

Pacuersr mo hopmynam u ypaBHeHHsIM peakiuil. ['a3oBrle 3akoHBI. YpaBHeHHe Knaitmepona—MeHaeneeBa. 3akoH
ABorajipo. 3aKk0H 00BEeMHBIX OTHOIIEHHH. OTHOCHTENbHAS IIFIOTHOCTH I'a30B.

Knaccudukanms XuMHYeCKHX peakiuil 10 pa3IMuHbIM IIPU3HaKaM CpaBHEHHA. [I3MEHEeHHe CTENeHM OKUCIICHHS
3JIEMEHTOB B COeAMHEHIIX. OKHUCINTENTFHO-BOCCTAHOBUTENbHBIE peaknuy. OKHUCIeHNe U BOCCTaHOBNIeHHE. OKUCIUTENH U
BOCCTAHOBHTENIM. MeTOx 31eKTpoHHOT0 OanaHca. [lepMaHTraHaT Kaaust Kak OKUCIUTENb.

BaxHele Kiacchl HEOPraHWYECKMX BEIIECTB. | e€HeTHUeckas CBS3b MEXIy KIacCaMH HEOpPraHMYEeCKHX
coenuHeHuil. Peakiun nonnoro oomena. I'maponus. pH cpenst.

PactBopsl. CriocoOBI BEIpaXEHUS KOJIMYECTBEHHOTO COCTaBa pacTBOPA: MaccoBasi J0Js (IIPOICHTHAsT KOHIICHTPAIHs),
MolsipHas KoHueHTparusa. Kommowmaele pactBopbl. Jddexr Turpmams. Koarymsamus. Cunepesuc. KowmrmexcHbie
coeanHeHus. CocTaB KOMIUIEKCHOTO MOHA: KOMIUIEKCO00pa3oBarelb, uransl. Koopannamnuonnoe yrcio. Homenkatypa
KOMIUIEKCHBIX COSMHEHUII.

JlemoncTpanmu. 1. OOpa3ubl BemecTB MOJEKYJISIPHOTO M HEMOJEKYJSIpHOro crpoeHus. 2. Bosronka woma. 3.
OmnperneneHne KUCIOTHOCTH CPEAbl NMPH IOMOIIM MHAMKATOpoB. 4. Dddexr Tunmanit. 5. OOpazoBaHHE KOMIIIEKCHBIX
COEIMHEHUH NEePEeXOJHbIX METAIIIOB.

JlabopaTopHbie onbiThl. 1.Peakiun nonnoro oomena. 2. CBoilcTBa KOJUIOMAHBIX pacTBOPOB. 3. ['maponus conei. 4.
ITonyueHue 1 cBOWCTBA KOMIUJIEKCHBIX COEITMHEHMM.

IIpaktudeckas pabora Nel. BrimonHeHne SKCIEpUMEHTANIBHBIX 3a7a4 10 TeMe «PeakIoHHas clIoCOOHOCTh BEIIECTB
B pacTBOpaxy».

Kontpoabnas padora Nel mo reme «OCHOBBI XUMHUIY.

Tema 2. OcHOBHBIE NOHSITHS opranndyeckoi xumuu (13 u)

IMpenmer oprannveckoir XxumMuu. OcOOEHHOCTH OPraHMYECKUX BEUIECTB. 3HAUCHHWE OpraHudeckoil xumuu. [TpuanHb
MHOroo0pa3usi ~OpraHMYeCKMX BEIIECTB.  YTJIEPOAHBIH  CKEJET, €ro THUIBI:  LUKJIWYECKHEe, aIUKIMYECKHE.
KapOonukinyeckne ¥ reTepoLUKINYecKie CKeNeThl. BUIbI CBsI3el B MOJIEKyJlaX OpPraHMYECKHX BEUIECTB: OJMHAPHEIE,
JIBOWHBIE, TpOlHbIe. I3MeHeHHe SHEepruM CBs3eil MeXIy aToMaMH YIrJepoAa MpH YBEIMYEHHU KpPAaTHOCTH CBSI3H.
HacpliieHHbIE 1 HEHACBIIIEHHBIE COCTUHEHUSI.




OJEeKTPOHHOE CTPOCHHE W XHUMHUYECKHE CBSI3M aToMa yriepona. | uOpummsamus opOwTaneil, ee THIBI Ui
OpraHUYeCKHUX COSAUHEHMMA: Sp3, sp2, sp. OOpa3zoBanue V- u S-cBsA3ei B MOJIEKyJIaX OPTraHMIECKUX COSTMHCHU.

OCHOBHBIE TIOJIOKEHUSI CTPYKTYPHOH TEOPHH OPTaHWYECKUX COCTUHEHHH. XuMHUeckoe cTpoeHme. CTpyKTypHas
¢dopmymna. CTpyKTypHas W TPOCTPAaHCTBeHHAs m3oMepws. M3omepus yriepogHoro ckenera. M3oMepus MOJOXKCHHUS.
MesxkiaccoBasi m30MepHs. Buapl mpocTpaHCTBEHHOW wm3oMmepuu. OnTmdeckas m3oMepusa. OnTHdeckne aHTHITOJBL.
XupanbHOCTh. XUpATbHBIE W aXUpalbHBIE MOJEKYNbl. [ eoMeTpudeckas m3omepus (Imc-, TpaHC-u3oMepus). ['omomorus.
I'omonoru. 'omonorudeckas pasHocTb. [ 'oMosiorudeckue psasl.

Onekrponnsle 3ddextsl. CrocoObl 3amucell peakiuii B opraHudeckod xumuu. Cxema M ypaBHEHHWE. YCIOBUS
MIPOBEACHUS PEaKIUH.

Krnaccudukanms peakiuii OpraHMYecKHX BELIECTB IO CTPYKTYpHOMY IIPH3HAKy: 3aMeEIleHHe, MPUCOEAMHEHHE,
otmerieHre. Mexanusmbl peakunii. CriocoObl paspbiBa CBsI3H yriiepo-yriepoa. CBoOOHbIE paJuKalIbl, HYKJICODUIBI U
anexTpodmiel. Knaccnpukanusi opraHM4ecKux BemiecTB M peakuuidl. OCHOBHBIE KIIACChl OPraHUYECKHX COCIHMHEHHH.
Krnaccupukamuss opraHMYecKHX COCOUHEHHH 1O (DYHKIMOHAIBHBIM TPYyNIaM. OIEKTPOHHOE CTPOCHHE OPTaHMYECKUX
BeliecTB. B3amMHOe BIHMSHHWE aTOMOB W TpymHm aToMoB. MHIYyKTHBHBIM M Me3oMepHBIA >ddektol. [IpencraBienne o
pe3onance. HoMeHKIaTypa OpraHHYECKHX BEmIecTB. MekIyHapoAHas (CHCTeMaTH4YecKas) HOMEHKIIATypa OpraHHYeCKHX
BEIIIECTB, €€ IMPUHINITEL. PanmoHansHas HoMeHKIaTypa. OKHCIIEeHHE W BOCCTAHOBICHHE B OPTaHUIECKON XHMHUH.

[emonctpanuu. 1. Moaenu opraHn4ecKux MOJIEKYI.

Tema 3. YrieBogopoabi (2549)

A nxaHsl. Crpoenue Mojekyisl MeraHa. [lonstie o kondopmanusx. O01Ias XapakTepuCTHKa Kiacca, pu3ndeckue
U XUMHYECKHE CBOMCTBa (ropeHue, KaTaJUTHYECKOe OKHCIIEHHE, TaJloreHUpPOBaHME, HUTPOBAHUE, KPEKUHT, MUPOJIN3).
MexaHHU3M peakluu XJIOPHUPOBAHUSA MeTaHa. AJKaHbI B pupoe. CHHTETHYECKUE CIIOCOOBI MOTyUeH s allkaHOB. MeTo bl
MOJyYeHHs] aJKaHOB M3 alIKHITANOreHuAoB (peakuus Biopua), nekapOOKCHIMpOBaHHEM cojiell KapOOHOBBIX KHCIOT H
3JIEKTPOJIM30M PACTBOPOB COJICH KapOOHOBBIX KUCIIOT. [[puMeHEeHNE aKaHOB.

Hukmoankans. OOmas xapakTepuCTHKA Kilacca, pU3MYeCKUe cBoWcTBa. Buasl m3omepun. HanpsokeHHBIE U
HEHATpPsUKEHHBIC IMKIBL. XUMHYECKHE CBOMCTBAa MUKIONpONaHa (TOpeHHE, THAPUPOBAHHE, IMPUCOSAHHEHHE TallOTEHOB,
TaJlOTeHOBOJOPOIOB, BOJABI) M LHUKJIOTeKCaHa (TOpeHHe, XJIOpUpOBaHHWE, HUTpoBaHHWE). [lomydeHHWE NMKIOANKAHOB W3
AJKaHOB W JUTAIOTCHAKAHOB.

A 1k e H 6. OOmas xapaktepuctuka kimacca. CTpoeHHE MOJICKYNBI STHIeHa. DU3NUECKHe CBOHCTBA aJKCHOB.
I'eomeTrprueckast U30MepHsl aIKCHOB. XMMHUYECKHE CBOWCTBA aJKEHOB. Peakunu MPHCOSTUHEHUS 1O KPAaTHOH CBSI3H —
THIPUPOBaHHE, TaJOT€HUPOBaHME, THAPOraJoreHHpoBaHue, ruapaTtanus. [IpaBuno MapkoBHHKOBA U €ro OOBACHEHHE C
TOYKH 3pEHHsI DJICKTPOHHOH Teopuu. B3ammoneiicTBHE alkeHOB ¢ OPOMOM M XJIOPOM B ra3oBOM (ha3e WM Ha CBETY.
OkucieHue aaKkeHoB (TOpeHHe, OKUCICHHE KHCIOPOAOM B IPUCYTCTBHM XJIOpHIA NaJUIagus, MOJ ACHCTBHEM cepebpa,
OKHCJICHHE TOPSYMM IOAKUCICHHBIM PacTBOPOM IlepMaHraHata Kajus, OKHcieHue 1o Baruepy). Ilommmepusanus.
ITomy4yeHne aqKkeHOB U3 AJIKAHOB, AJKHITAJOTCHUIOB U JUrajioreHankaHoB. [IpuMeHeHre 3TuieHa U MpomnuieHa.

AnkanueHs. Kinaccupukanus aueHOBBIX yrieBonopoaoB. ConpspkeHHbIe queHbl. Du3ndeckne 1 XUMUYECKUe
CBOMCTBa OUBMHWIA U u3onpeHa. 1,2- u 1,4-npucoenunenue. Ilomumepusauusa. Kayuyku. BynkaHuszamuss KaydyKoB.
Pesuna u 200ruT. CuHTE3 OyTaqueHa u3 OyTaHa W ATaHOJA.

A 1 x uH B OOmas xapakrepuctika. CTpoeHHEe MOJEKyIbl arneTwieHa. Ou3ndeckne U XUMHUYSCKHE CBOMCTBa
aNKWHOB. Peaknuy TPHCOCIWHEHHs TallOTEHOB, TallOTCHOBOJOPOIOB, BOIBL [wapupoBanue. Tpumepuszamus u
nuMmepuszanus aneTusieHa. KuciaoTHele cBONCTBA aIKMHOB C KOHIIEBOW TPOWHOM CBsA3bI0. AneTuinuabl. OKHCIEHUE aJIKUHOB
pacTBopoM repMmaHraHaTa Kaius. [IpumeHeHne anetmneHa. KapOumHsIA MeTox MOTy4YeHus anetwieHa. [Tuponu3 MeraHa.
CuHHTe3 aNKWHOB AIKMIMPOBAHUEM alleTUINIOB. A p € H bl. [lorsTne 06 apomarnuynoctu. [IpaBuno Xrokkens. benson —
CTPOCHUE MOJICKYJIbI, (PU3NUECKUE CBOUCTBA. ['OMOJIOrMUECKUil psia OeH3ona. M3oMepus aAu3aMeIleHHBIX OCH30JI0B Ha
puMepe KCUII0JIoB. Peakinu 3aMenieHust B 0€H30JbHOM siipe (TajJoreHupoBaHue, HUTPOBAaHUE, AKIINpOBaHue). Peakuun
IIpUCOETUHEHUS K OeH301y (TWAPUpPOBAHME, XJIOPHUPOBaHHE Ha cBeTy). OCcOOEHHOCTH XMMHUHU alKuiOeH30710B. IIpaBmia
OpUEHTAINH 3aMEeCTHTEeNIeH B peakIsIxX 3aMelleHusa. bpomupoBaHne U HUTpOBaHHE Toiyosia. OKHUCIEHHE aTKIIOCH30JI0B
pacTBOpoOM IepMaHTaHaTa Kanus. [ aloreHHpoBaHHUE ANKIIOCH30JIOB B OOKOBYIO Iemb. Peakmms Bropma—®@urTrra Kak
METOJI CHHTEe3a ANKIIO0eH30I0B. CTHPOI Kak MpUMeEp HEeTPEAETbHOTO apOMaTHIECKOTO COSIMHEHHS.

[IpupoagHBE HCTOYHHUKH YyTIEBOJOD OO B. [IpuponHbIii ¥ IOMYTHBIN HEPTIAHBIE T'a3bl, UX COCTAaB,
ucnonp3oBanue. Heth kak cMech yriaeBogopoaos. [leppuuHas u BTopryHas nepepadortka Hedtu. Pudopmunr. KameHHbIi
YTOIIb.

IFemeTnmueckas cBSI3b MEXKAY Pa3IMYHBIMUKIACCaMu YITIeBOAODpOao0B. KauectBeHHBIE
peaxIyy Ha HenpeAeIbHBIE YTICBOAOPOIbI.

F'aToreHONpPOU3BOAHEBE YTJIEBOIODOJOB. Peaknuu 3amemieHus rajjoreHa Ha THAPOKCHIL,
HUTPOTPYIITY, IHAHOTPyMITy. JleficTBHEe Ha raJOTeHIIPOM3BOAHBIE BOJHOTO U CHHPTOBOrO pacTBopa mienodyn. CpaBHEHHE
PEaKIMOHHON CIOCOOHOCTH aJKWI-, BUHWI-, (DeHWI- W OCH3WITaJOTeHHI0B. Mcronb30BaHue TajJoreHIIPOM3BOIHBIX B
ObITY, TEXHHKE M B CHHTe3e. IIoHATHE O MarHMHOPraHMYECKHX COeTUHEHHUsIX. [loydeHWe anKkaHOB BOCCTaHOBJICHHEM
MOJJAJIKAHOB MOIOBOZOPOAOM. MarHuiiopraHimdecKie COeTMHEHNUS.

Jdemonctpanuu. 1. bpomupoBanue rekcana Ha cBeTy. 2. ['opeHue MeraHa, STWIEHa, aueTwieHa. 3. OTHoOuIeHHE
MeTaHa, 3TWJICHA, alleTHiIeHa W OeH30Jla K pacTBOpaM IepMaHraHaTta Kaiaus ¥ OpoMHOH Bozge. 4. OKuclieHHE TOIyoJa
pacTBOpOM mepMaHraHata Kanus. 5. [lomydeHue sTHiIeHa peaknueil Jeruaparanyy 3TaHONA, alleTHIeHa — THAPOIN30M
Kapbuna xansius. 6. [lodydeHue cTupona JenojrMepu3anueil IoJIMCTUpoia U HCHBITAHUE €ro OTHOIICHUSI K pacTBOPY
MepMaHTaHaTa KaJIHs.



JlaGopatopsbie ombiThl. CocTaBieHHE MOJETICH MOJIEKYJ alKaHOB. B3aWMOIEHCTBHE aJKaHOB ¢ OpOMOM.
CocraBiieHHE MOJIENCH MOJIEKYJ HEIPEIEIbHBIX COCINHEHHH.

[paktudeckas padora Ne2. CoctaBieHHe MOENIEH MOJIEKYJT YTICBOIOPOIOB.

[paxtrgeckas padora Ne3. [ToxydeHue STHUICHA U OMBITH C HAM.

Kontpoabnas padora Ne2 o reme «YTI€BOZOPOIBI.

Tema 4. Kucsiopoacoaep:kauniue opranuyeckue coeruHernus (194)

Co u pr b1. HomenkinaTypa u u3oMepus cnupToB. Tokcuueckoe AEHCTBHE Ha OpraHM3M MeETaHOJa U 3TaHOoIA.
dusnueckue CBOICTBAa IpeAeNbHBIX OJHOATOMHBIX CIHUPTOB. XHUMHUYECKUE CBONCTBA CHUPTOB (KUCIOTHBIE CBOMCTBA,
peaKkIuK 3aMeleHns] THAPOKCHIBHOW TPYIIBI Ha TajloreH, MEXMOJIEKYJSIpHAas W BHYTPHUMOJIEKYIISIpHAS JIeTHApaTalys,
OKHCIJIEHHE, PeaKklu YIIeBOIOPOIHOTO paHKaa). ANKOTOMATHL. [ 'naponn3, alkuIupoBaHue (CHHTE3 NPOCTHIX APHUPOB 110
Bunesimcony). [IpoMblIlIIeHHbIH CHHTE3 MeTaHOa. MHOTOATOMHBIE CIIMPTHI. DTUJICHIJIMKOIb U TIMLEPUH, UX (HU3NYecKue
U XUMHU4eckue cBoicTBa. CHHTE3 NMOKCAHA U3 ATUJICHIVIMKOJA. TOKCHYHOCTD 3TUIIEHININKONA. KauecTBeHHas peakuus Ha
MHOTOAaTOMHBIE CITUPTHI. [IpocThbie 3GuUpHI Kak H30MEPHI IIPEAEIbHBIX OAHOATOMHBIX CIIUPTOB. CpaBHEHHE X (QU3MUECKUX
1 XMMUYECKUX CBOMCTB CO CIIMPTaMHM. Peakius paciuenieHus MPOCTHIX A3(GpHUPOB HOJOBOJOPOIOM.

® e H o 1 1. HomeHknarypa u nzomepus. B3anMHoe BIUsSHHE TPYII aTOMOB Ha mpuMepe ¢eHora. Ouzndeckue n
XAMHAYEeCKHe CBOHCTBa (eHONMa W Kpe3osnoB. KHCIOTHBIE cBO¥cTBa ()CHOIOB B CPaBHEHHHM CO CHHPTaMH. Peakunu
3aMeIIeHus] B OCH30JIPHOM KOJbIEe (TaJoTeHHpoBaHWe, HUTpoBaHKe). Okucienne QenonoB. KadecTBeHHBIE peaknnu Ha
¢denomn. [lpumenenne Qenomna.

KapOoHUIBHBIE COCQHUHEHHUS OINEKTPOHHOE CTPOCHHE KapOOHWIBHOW IPYMIIbL. ANBACTHIBI U KETOHBI.
duznueckue cBolcTBa (hopManbaerua, aleTanbaernaa, anetTona. [IoHsTHe 0 KeTo-eHOJIbHOW TayTOMEPHU KapOOHHIIBHBIX
coenvHeHWil. Peakiuu mnpucOeAMHEHUS BOJBI, CIUPTOB, IHAHOBOJOpOAa U ruapocyibdura Harpusi. CpaBHEHHUE
peaKHI/IOHHOﬁ CIIOCOOHOCTH AJIBbACTUAOB U KETOHOB B PCAKIUAX MMPUCOCANHCHUS. PeaKLlI/II/I 3aMCIICHNUA aTOMOB BOJOPOJa
npu D-yriepogHom arome Ha ramored. [lomumepusamust ¢opmanbaeruga W auneraibaeruga. CHHTE3 CIUPTOB
B3aUMOJCHCTBHEM KapOOHWIBHBIX COEAMHEHWH C peakTuBoM [ puHbsApa. OkucieHne KapOOHMIBHBIX COCIHHCHHH.
CpaBHEHHE OKHCIICHHUS allbJETUA0OB H KETOHOB. BoccTaHOBIEHHE KapOOHMIBHBIX COCAMHEHUH B crUpThl. KauecTBeHHbIE
peakmuy Ha albACTHAHYIO TpymHmy. Peakumu anpmoibHO-KpPOTOHOBOW KoHAeHcanun. OcoOeHHOCTH (opMalbAeruia.
Peakmus popmanpaeruma ¢ peHOIOM.

KapOGoHOBBE KHCIIOTBHL. OIEKTPOHHOE CTPOCHHE KapOOKCHIBHOI rpymmbl. ['omMomorudeckuit psn
MIPECIBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. du3nueckue cBoiicTBa KapOOHOBBIX KHCIOT Ha NPUMEPE MypPaBbHHOH,
YKCYCHOW, IPOIMOHOBOI, NaJbMUTHHOBOW W CTEapHMHOBOM KHCIOT. XWUMHUYECKHE CBOWCTBa KapOOHOBBIX KHCIIOT.
KucnoTtHrie cBolicTBa (I/I3MeHeHI/IC OKpaCKu HMHAWKATOPOB, PCAKIMU C AKTUBHBIMHU METa/UlIaMH, OCHOBHBIMU OKCHUIaMHU,
OCHOBAaHHUsIMH, COJ'ISIMI/I). W3meHeHHne CUIIBI Kap6OHOBI>IX KHUCJIOT IpU BBCACHUUN JOHOPHBIX U aKHETITOPHBIX 3aMECTHUTEIICH.
B3anmopeiicTBue kapOOHOBBIX KUCIIOT CO CIMpTamHu (peakiust sTepudukanun). ['anoreHupoBanue KapOOHOBBIX KHCIOT B
OoxoBy0 11enb. OCOOCHHOCTH MYypaBbUHON KHCIOTHI. BakHeillue mpeacTaBUTENH Kiacca KapOOHOBBIX KHCIOT U HX
npumeHenue. IloiayueHne MypaBbHHOW M YKCYCHOW KHCIOT B IPOMBIIUICHHOCTH. BpIciine kapOOHOBbIE KHCIIOTHI.
[IlaBeneBass KuCIOTa Kak MPEICTABUTENb NUKApOOHOBBIX KHCIOT. [IpeacraBieHne O HENMpEAENbHBIX M apOMAaTHUECKHUX
kucyorax. OCOOEHHOCTH MX CTPOEHHS U CBOWCTB. 3HaUeHNE KapOOHOBBIX KHCIIOT.

Oy HKOIHOHAaNbHBIE NPOM3BOAHBE KapOOHOBB XKHUCIIOT. [lomydeHne XJIOpaHTHAPUIIOB
AQHTUJIPUAOB KHUCIOT, MX Tuaposu3. IlomydeHne cloXHBIX 3(HUPOB C HCIIOIL30BAHHEM XJIOPAHTHUAPHIOB M AHTHIPUIOB
kucior. CroxHble 3QHUpH Kak W30Mephl KapOOHOBBIX KHCIOT. CpaBHEHHE (HM3MUYECKHX CBOWCTB M PEAKIIMOHHOM
CHOCOOHOCTH CJIOKHBIX 3()MPOB M M30MEPHBIX MM KapOOHOBBIX KHCJIOT. I'maposm3 ciiokHbIX 3¢upoB. CHHTE3 CI0XHBIX
3¢upoB ¢enonor. CroxHbie d3OUPbI HEOpraHUYECKUX KUCIOT. Hutpormuiepus. Amuasr. Cod KapOOHOBBIX KHCIIOT, UX
TEPMUYECKOE PA3JI0KEHHE B MPUCYTCTBUU Iesioun. CHHTE3 KapOOHUIBHBIX COSAMHEHUN Pa3I0KEeHNEM KabIIMEBBIX CONEH
KapOOHOBBIX KHCIIOT.

JlemoHcTpauuu. 1. B3aumoaelicTere HaTpus ¢ 3TaHONOM. 2. OKHCIIEHHE 3TaHOIa OKcuaoM Menu. 3.I'openue sTaHoma.
4. B3aumogeicTBue TpeT-0yTHUIIOBOTO CIIUPTA ¢ COJISIHOW KucioToi. 5. Monodopmuas peakiust. 6. KauecTBeHHast peakiust
Ha MHOTroaToMHble cnupTel. 7. KadectBeHHble peakumu Ha ¢eHonsl. 8. OmnpeneneHue aiabJeTHAOB ITIPH TTOMOIIH
Ka4eCTBEHHBIX peaknuil. 9. OKucIIeHne apIeruoB nepmManranatom kamus. 10. [TomydeHne cloKHBIX 3(UPOB.

JlabopaTtopuble ombiTel. 5. CBolicTBa »THIOBOTO cmupra. 6. CpoiictBa rimnepuHa. 7. CBolicTBa (heHOIMA.
KauectBennrie peakiuu Ha (eHomnbl. 8. CBoiicTBa opmanuna. 9. CpoiicTBa ykcycHO# kucmotel. 10. Comu kapOOHOBBIX
KHUCIIOT.

Hpaktrdeckas pabora Ne4d. [ToxydeHue GpomITaHa.

IIpaktudeckas padora NeS. [TomydeHue aneTona.

IIpaktudeckas padora Ne6. [TomydeHne yKCyCHON KUCIOTHI.

IIpaktudeckas padora Ne7. [Tomydenue sTunanerara.

[paxTtrueckas padora Ne 8. Permenne 3kcriepuMeHTaIBHBIX 3a1a4d mo TeMe «Kucmopoacoaepikammuye opraHudeckne
BEIIIECTBAY.

Kontpoabnas padora Ne3 no Teme «Kucnopoaconepxaniie opraHnIeckue BEImecTBay.

Tema 5. A30T- 1 cepocoep:kamme coefuHenus (6 1)

Hurpocoenunenus. DeKTpoHHOE CTpoeHHe HUTporpynmsl. [loayueHne HuTpocoeanHeHni. B3ppIBuaThie BemecTna.

A M u Hbl. M3omepust amuHOB. [TlepBruHbIe, BTOPUYHbIE ¥ TPETHUHBIE aMUHBI. DU3NYECKUe CBOMCTBA MPOCTEHIINX
aMHMHOB. AMHHBI Kak oOpraHudeckue ocHoBaHMsA. CONM aKWIAMMOHHS. AJIKWIIMPOBAaHHE M alWINPOBAHHE aMUHOB.
Peaknum aMMHOB C a30THCTOM KHCIOTOH. ApoMaTrWdecKkue aMuHbl. AHWIMH. B3aumMHOe BiMsSHHME TIpynm aTOMOB B




MOJIEKYJIE aHWIMHA. XMMUYECKHE CBOICTBA aHWINHA (OCHOBHBIC CBOMCTBA, PEAKIMU 3aMEIIEHHUS B apOMaTHYECKOE SO,
OKHCIIeHHe, armipoBanue). Jlmazocoenunenus. IlomydyeHue aMWHOB M3 CIUPTOB W HUTpocoenuHeHW. [IpuMmeHeHne
aanuHa. Cepoopranmdeckne coeguHeHus. IlpeactaBneHume o cepoopraHudecknx coeamHeHusx. OcoOeHHOCTH HX
CTPOCHUS M CBOMCTB. 3HAUCHHNE CEPOOPTaHMICCKIX COCAUHCHIH.

F'eTeponuxkusbl. DypaH U NUPPOT KaK MPEACTABUTENH IATHUICHHBIX TETEPONUKIOB. DIEKTPOHHOE CTPOCHHE
MOJEKyJsl mHppoia. KucmotHble cBoiicTBa mmppona. [IupuanH Kak NpeNCTaBUTENb INIECTUYWICHHBIX TI'ETEPOIHKIIOB.
DNEeKTPOHHOE CTPOEHHE MOJEKYIbl MupuanHa. OCHOBHBIE CBOICTBAa MUPHUIMHA, PEAKIMM 3aMELICHHUS C apOMaTU4eCKUM
sapoM. [Ipencrasnenne 06 UMuaa3oie, MTUPUIAUHE, yPUHE, TYPUHOBBIX M MUPUMUANHOBBIX OCHOBAHHSIX.

JlemoHcTpanuu. 1. OcHOBHBIE cBOMcTBa aMHHOB. 2. KauecTBEeHHbIE peakI[My Ha aHWINH. 3. AHUIHMHOBBIE KPACUTEIH.
4. O06pas3Ibl TeTCPONUKIHYCCKUX COCTUHCHHH.

JlaGopaTopHble onbIThl. KauecTBeHHBIE peakuy Ha aHWUJIMH.

[paktuyeckas pabora Ne9. PemeHne SKCHepUMEHTANBHBIX 3a7ad 10 TeMe «A30TcoJlepiKalllie OpraHHYecKHe
BEILECTBAY.

Tema 6. Buojsiornueckn akTuBHble BemecTBa (14 u)

X u p sl Kak cioxHble >QUpPHI IMHIEPUHA U BHICHIMX KapOOHOBBIX KuCJIOT. OMBUIEHHE XHPOB. ['maporeHusanus
XHUPOB. MbBUIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT.

YrunesBons. MoHo- u aucaxapuapl. OyHKIUU YIIEBOAOB. buosormdeckas posib yrieBogoB. ['noko3a —
¢u3ndeckne CBOMCTBA, JIMHEHHAas MW OUKIMdeckas (opmbel. Peakmum TOKO3BI (OKHCIEHHWE a30THOH KHCIIOTOH,
BOCCTaHOBJICHHUE B IIECTHATOMHBIN CIUPT), KaUeCTBEHHbIE PEaKLUUHM Ha TJIIOK03y. bpokeHue rimoko3bl. Ppykro3a Kak
n30Mep TII0K03bl. Pubo3a u nezokcnupnbosa. [loHsTHE O TIIMKO3UAAX.

HAucaxapmupgs. Caxapo3a Kak IpeICTaBUTENIb HEBOCCTAHABIMBAIOIIMX TUCaXapuIoB. MaibpTo3a U JIAKTO3a,
nesobuosa. ['uaponus aucaxapunos. [lomydeHue caxapa u3 caxapHOiH CBEKIIBL.

[Tonucaxapmupgs. Kpaxman riukoren, nemmono3a. KadecTBeHHass peakius Ha Kpaxmai. ['uapomnus
MIOJIMCaxapHIOB.

HyxneumunoBsie kucxoTsl. Hykneozunsl. Hyxieornas. HykiaenHoBe KUCIOTHI KaK MPUPOAHBIC MOIUMEPHI.
Crpoenne IHK u PHK. I'uaponns HyKJI€MHOBBIX KHCIIOT.

AMHUHOKHCIOTBH Kak aMpOTEpHBIEC COeTUHEHHA. Peakiy ¢ kucinoramu 1 ocHOBaHUsIMU. OOpa3oBaHNE CIOKHBIX
a¢upoB. [lentunsl. [lenTuaHas cBs3b. AMUAHBIA XapaKTep MENTHIHON cBs3W. [ mapomu3 nmentuaoB. benku. [lepBuunas,
BTOPHYHAS M TPETUYHAS CTPYKTYpPbI OenkoB. KauecTBeHHBIE peaknny Ha OEIIKH.

JlemoHcTpanuu. 1. PacTBOpUMOCTS yIiIeBOIOB B BOA€ U 3TaHoie. 2. KauecTBeHHbIe peakiny Ha riroko3y. 3. O6pa3usl
aMUHOKHUCIIOT.

JlaGopaTopusie ombiThl. 11. CoiicTBa rmoko3sl. KadecTBeHHas peakius Ha riroko3y. OmpeneneHue kpaxmana B
npoaykrax nuraHus. 12. [{BeTHbIe peakuy OEIKOB.

KonTpoabnas padora Ne 4 o reme «A3oTcoaepxaliie 1 OHOJOTHUECKH aKTUBHBIE OPTaHNUECKUE BELECTBAY.

Tema 7. BeicokoMoJieKyIpHbIE coeMHeHUs (44)

ITonsTe © BBICOKOMOJEKYJSPHBIX BemecTBax. Ilomumepusanuss W TONUKOHACHCALMST KaK METOIBI CO3IaHUS
nojauMmepoB. Omactomepsl. [lpupoanslii n cuHTeTHuYecknit kaydyk. Cononmmepusanusi. COBpeMEHHBIE IUTACTHKH
(TONMATHIICH, TOJUIIPONIIICH, OJINUCTUPOII, TOJUBUHIIXJIOPH], (GTopomact, mosm3THiIeHTepedTanar, akpuia-0yraueH-
CTHPOJIBHBIH TUIACTHK, oJrKapOoHatsl). [IpuponHble 1 cuHTETHYECKHE BOJIOKHA (0030D).

Jemonctpammu. 1. OOpasmsl 1actukoB. 2. Komtekmus BomokoH. 3. [lomukoHOeHCAIUs STHIICHTIUKONS C
TepedTareBoil KHCIOTOH.

JlabopaTopusie onbIThl. 13. OTHOIIEHNE CHHTETHYECKHX BOJIOKOH K PACTBOPaM KHUCJIOT H LIEOYeH.

Ipaxtruyeckas pabora Nel0. Pacrio3HaBaHHE ITaCTHKOB.

Ipaxtugeckas pabora Nel 1. Pacno3HaBaHHE BOJIOKOH.
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Tewma 1. [ToBTOpeHME H 18 18 1,2,3,4 1 o]
1 yriyOJIeHHE 3HAaHUT
Tema 2. OcHOBHEIE 13 13
2 MOHSTHUS OPTraHUYECKON
XUMHHU
3 Tema 3. YrneBomopoasl 25 25 2,3 No2
Tema 4. 19 19 5,6,7,8, 45,6, Ne3
4 Kucnoponconepxkaniue 9,10 7,8
OpraHMYeCKHE COCTHHCHUS
Tema 5. A3zor- 1 6 6 9
3) cepocoiepIKalme
COEIMHEHN
6 Tema 6. buonornuecku 14 14 11,12 Neq
aKTUBHBIE BEIIECTBA
Tema 7. 4 7 13 10,11
7 BricokomounekynsipHbie
COEIMHEHN
Peseps 3 -
HUTOI'O: 102 102 13 5

IHHEPEYEHbDb JJABOPATOPHBIX PABOT

Ne Tema

Temal. IToBTOpeHue n
yriayOieHue 3HaHu|

JlaGopaTopHbIE OTBITHI.

1.Peakmii noHHOTO OOMEHa.

2. CBoiicTBa KOJUIOUIHBIX PACTBOPOB.
3. I'maponus conei.

4. Tloydenne 1 CBOMCTBA KOMIUIEKCHBIX COSTMHEHUH.

Tema 3. YriieBogopo/sl

JlaGopaTOpHbIE OMbITHI.

CocraBneHue MoJeneil MOJIEKYJI aJIKaHOB.
B3anmoneiicTBue akaHoOB ¢ OpOMOM.
CocraBieHue Mojienei MOJIeKys HeTpeAeIbHbIX
COEIMHEHUN.

Tema 4.
Kucnoponconep:xarue
OpPraHHYECKUE COCTUHCHHS

JlaGopaTopHbIE OTBITHI.

5. CBolicTBa 3TUIIOBOTO CIIUPTA.

6. CBoiiCTBa ININLIEpUHA.

7. CoticTBa deHona. KauecTBeHHBIE peakiiuu Ha
(heHOITbI.

8. CBoiicTBa popmannHa.

9. CBolicTBa YKCYCHOM KUCIIOTHI.

10. Conu kapOOHOBBIX KHCIIOT.




Tema 5. Azor-n JlabopaTOpHBIE OIIBITHL.

cepocojepIKalme KauecTBenHble peakliuy Ha aHUJTMH.

COEIMHEHHUS

Tema 6. buonornaecku JlabopaTopHbIE OIBITHI.

aKTHBHEIC BEIIIECTBA 11. CpolictBa ritoko3bl. KauecTBeHHas peakius Ha

riroko3y. OnpesesieHne Kpaxmana B IPOIyKTax
HHUTaHUSL.
12. IBeTHBIE peakIiy OEIKOB.

Tema 7. JlaGopaTopHbIE OMBITHI.
BricokoMoueKyIIIpHbIE 13. OTHOLIEHNE CUHTETUYECKUX BOJIOKOH K
COEJTMHEHUS pacTBOpam KHUCJIOT U LIEJIOUEH.
IHNEPEYEHbB ITIPAKTUYECKUX PABOT
Ne Tema
1 [IpakTuueckas pabora Nel. BrinosnHeHne 3KkCiepUMEHTANIbHbBIX 3a/1a4
1o Teme «PeakironHas crnocoOHOCTh BEIIECTB B PACTBOPAaX).
2 [Ipaktrueckas padora Ne2. CocraBieHrne MOACIICH MOJIEKYIT
yTJI€BOJIOPOJIOB.
3 IIpakTuueckas padbora Ne3. [lonydyeHue STHIIEHA U ONBITHI C HUM.
4 IIpakTuyeckas pabora Ne4. [Tomyuenne 6pomaTaHa.
5) [Ipaktuueckas padora NeS. [Tonydyenue areTona.
6 IIpakTuueckas pabora Ne6. [TonydyeHne yKCycCHON KUCIOTHI.
7 [Ipaktuueckas padota No7. [Tonyyenue stuinanerara.
8 [IpakTudeckas pabora Ne 8. PemeHne skcriepuMeHTaNbHBIX 33124 MO
teme «Kucmopoacoaepxaniie OpraHM4ecKue BeIeCTBay.
9 IIpakTuueckas padora Ne9. Pemienue skcriepruMeHTaIbHbBIX 3a/1a4 110
TeMe «A30TCO/IepPXKAINE OPTAaHUYECKUE BEIIECTBAY.
10 IIpakTuueckas pabora Nel(. PacnosHaBaHue JIaCTHKOB.
11 IIpaktuueckas pabora Nell. Pacrio3naBanue BOJIOKOH.
IHNEPEYEHb KOHTPOJIBHBIX PABOT
Ne Tema
CTtapTOBbIil KOHTPOJIb
1 KonTtpoJsabHas pad6ora Nel 1o reme «OCHOBBI XUMHUI.
2 KontpoJabHas padora Ne2 no reMe «YTI€BOIOPOABD.
3 Kountpoasnas padora Ne3 no teme «Kucnmopozcoiepxkaiine opraHnuaeckue
BEILIECTBAY.
4 Kounrpoabsnas padora Ne 4 mo teme «A3oTcoaepxariie 1 OUOIOTHIECKN aKTHBHBIC
OpraHUYECKHE BEIIECTBAY.
Wrorosas koHTpoJibHas paboTa

I'PAOUK ITPOBEJEHHUA KOHTPOJBbHBIX PABOT

Tema Cpoku

CTapTOBBII KOHTPOJIb

KountpoabHnas padora Nel no teme «OCHOBBI XUMHUN.

KonTtpouabHnas pa6ora Ne2 o reme «YT1eBoJ0POIBI».

Kountpoabsnas padora Ne3 no teme «Kucnopozacoepxaiire opraHnuecKue
BEIIECTBAY.

KonTtpouabHnas padora Ne 4 o teme «A30TcoepiKaiiue u OMOIOTHIECKU




AKTUBHBIC OPTaHUYCCKUC BEIICCTBA.

HTorosasi KOHTpOJIbHAs paboTa

OuneHka 3HaHUM M YMEHMH yYamuxcst
OneHka yCTHOro 0TBeTa

OTMeTKa «5»:
OTBET NOJIHBIN U MPABWIBHBIN Ha OCHOBAaHUH N3YYCHHBIX TCOPHIA;
MaTeprand HW3JI0KEH B OINPEAENICHHONW IJIOTHYECKOW ITOCIIeIOBATEIHHOCTH, JIATEPATYPHBIM SI3BIKOM; OTBET
CaMOCTOSITCIIbHBIN.
OtMeTKa «4»:
OTBET MOJHBIA U IPABUIIbHBIA HA OCHOBAHUH U3YYEHHBIX TEOPUI;
MaTepraid W3JI0KEH B OIPENEICHHON JIOTHYECKOW TOCIeNOBaTeNbHOCTH, IMPH 3TOM JOMYIIEHBl ABE-TPH
HECYIICCTBCHHBIC OIMOKH, UCITPABJICHHBIC TI0 TPEOOBAHUIO YUUTEIIS.
OtmeTKa «3»:
OTBET MOJHBIN, HO TIPY 3TOM JIOYIIEHA CYIIIECTBEHHAs! ONMTHOKA WM OTBET HETIOIHBINA, HECBSI3HBIM.
OTMeTKa «2»:
MpU OTBETC OOHAPYKCHO HEMOHMMAHUE YYalllUMCSl OCHOBHOTIO COJIEpPXKaHUS YYeOHOrOo MaTepuana WK
JIOTTYIIEHBI CYIIECTBEHHBIE ONTMOKH, KOTOpPHIE yYaIlIWHACS HE MOXET HCIPABUTh MPH HABOJAIIMX BOIPOCAX
YUATEIS.
OtMmeTKa «1»:
OTCYTCTBHE OTBETA.

OueHka 3KcnepuMeHTAJIbHBIX YMEeHUil
OneHka CTaBUTCS HAa OCHOBaHUH HAOJIOICHUS 3a YYaIIUMUCS M MUCbMEHHOTO OTYETa 3a PadoTy.
OTtMeTKa «5»:
paboTa BBITIOITHEHA MTOTHOCTHIO U TPaBUIIHHO, CIICaHbI IPABUIIbHBIC HAOIIOICHHS U BBIBOIIBL;
SKCIIEPUMEHT OCYIICCTBIICH IO IUIAHY C YYETOM TEXHHKH OS30MaCHOCTH M MpPaBHJ pa0OThI C BEHICCTBAMHU W
000pyIOBaHHEM;
MIPOSIBIICHBI OPTaHU3AI[MOHHO-TPYAOBBIE YMEHUS (TOANEPKUBAIOTCS YUCTOTA pabodero Mecra W MOPSIOK Ha
CTOJIe, SKOHOMHO HUCTIONB3YIOTCSI PEaKTHBHI).
OtMeTKa «4»:
paboTa BBIMTOHEHA MPABWIIBHO, CIENaHbl MPAaBUIbHBIE HAOMIONEHUS M BBIBOJABI, HO TPU ATOM IKCHEPUMEHT
MpPOBEJIeH HE TONHOCTHIO WIIM JIONMYIICHH HECYIIECTBEHHbIE OIMMOKM B paboTe ¢ BeIIeCTBAMH W
000pyI0BaHUEM.
OtmeTka «3»:
paboTa BHIMOJNIHEHA MPAaBHJIBLHO HE MEHEE YeM HAIOJIOBUHY WM JIOMYIIEHa CYIIEeCTBEHHas OIMUOKa B XOe
9KCIIEPUMEHTa, B 00BsICHEHUU, B OOPMJICHUU Pa0OThI, B COOJIFOJICHUM MPABWI TEXHUKH O€30MacHOCTH IPH
pabote ¢ BelecTBaMH U 000pYIOBaHUEM, KOTOpasi HCIIPABIISIETCS 10 TPEOOBAHHUIO YUUTEISL.
OTMeTKa «2»:
JOTTyIIeHBl ABe (M Ooliee) CYIIeCTBEHHBIE OIIMOKH B XOJ€ JIKCIEPUMEHTa, B OOBSICHEHWH, B O(OpMICHUH
paboThI, B COOJIIO/ICHUY MTPABHII TEXHUKU 0€30MIACHOCTH MPHU pabOTe ¢ BELIECTBAMU U 000PYI0BAaHUEM, KOTOPBIC
yYanIuiicss He MOXKET MCIIPABHUTH JaKe 10 TPeOOBAHUIO YUUTEIIS.
OtMmeTKa «1»:
paboTa He BHITIOIHEHA, Y YUaIIerocs OTCYTCTBYIOT DKCIIEPUMEHTAIBHBIC YMEHHUS.

OneHKa yMEHUI pemaTh YIKCIePUMEHTAJILHBIE 3a1a4 1

OtMeTKa «5»:
TIaH PEIIeHUs COCTABIIEH MPABUIIHHO;
MPAaBUJILHO OCYIIECTBIICH MMOI00p XUMHUYECKUX PEAKTHBOB M 000PYI0BaHUS;
JIAHO TTOJTHOE O0BSCHEHHUE U CACIAHBI BHIBOJIBL.
OtMeTKa «4»:
IIJIaH PEIISHUsI COCTABIICH IIPABMIIBHO;
MPaBUJILHO OCYIIECTBJICH MOA00P XMMHUYECKHX PEAKTHBOB M OOOPYIOBaHMsI, IIPU 3TOM JOMYIIEHO HE Oolee
JIBYX HECYIIIECTBEHHBIX OMIMOOK B OOBSICHEHUH U BHIBOJIaX.
OtmeTka «3»:
IUIaH PEIICHUS COCTAaBJICH MPaBUJIbHO; MPAaBUIBHO OCYIIECTBJICH IMOJ00P XHMHUYECKHX PEaKTHBOB i
000pyIOBaHUs, HO JIOMYIIEHA CYIIECTBEHHAs OMIMOKa B OOBSICHEHUU U BBIBOJIAX.
OTMeTKa «2»:



JOTIYIIEHBI B¢ (M Ooiee) OmMOKY B TUIAHE PEIICHUS, B MOAOOPE XUMUUICCKUX PEAKTHBOB M 00OPYIOBaHUs, B
00BSICHEHH! U BHIBOJAX.
OtmMmetka «1»:
3a/1aya He pelieHa.
Ounenka yMeHMil peliaTh pacyeTHbIe 3a1a4U
OtMmeTKa «5»:
B JIOTHYECKOM PACCYXJICHUH M PEIICHUH HET OIMOOK, 3a/1a4a pelieHa palliOHaIbHBIM CIIOCOO0M.
OtMmeTKa «4»:
B JIOTHYECKOM PACCYKIEHUH W PEIICHWH HET CYIIECTBEHHBIX OMIMOOK, HO 3ajjada pelleHa HepaloHAIbHBIM
CIOoCcO0OM WJTU JIOTYIICHO HE 00JIee IBYX HECYIIECTBEHHBIX OIMIMOOK.
OtmMmeTka «3»:
B JIOTHYECKOM pACCYXJCHWU HET CYIIECTBEHHBIX OIMMOOK, HO JOIyIIeHa CYyIIeCTBEHHas OImmOKa B
MaTeMaTUYECKHUX pPacueTax.
OtmMmeTka «2»:
MMEIOTCS CYIIIECTBEHHBIE OITMOKH B IOTHIECKOM PacCYXICHUHU U B pemeHnu. OtmeTka «1»:
OTCYTCTBHE OTBETA HA 3aJlaHHeE.
OneHka NMMCbMEHHBIX KOHTPOJIBHBIX padoT

OtMmeTKa «5»:
OTBET MOJHBIN U MPaBWIBHBIN, BO3MOKHA HECYIIIECTBEHHAsI OMIMOKA.
OtmeTka «4»:
OTBET HETOJHBIN WU TOMYIICHO HEe 00JIee IBYX HECYIIECTBEHHBIX OIIMOOK.
OtmeTtka «3»:
paboTa BBIMIOJIHEHA HE MEHEE YeM HAIIOJIOBHHY, JOMYIICHA OJHA CYIICCTBCHHAs OLIMOKA M MPH STOM JBE-TPH
HECYIIIECTBCHHBIE.
OtMeTka «2»:
paboTa BBITIOTHEHA MEHBIIIE YeM HATIOJIOBHHY HITH COAEPIKUT HECKOIBKO CYIIECTBEHHBIX OMIMOOK.
Otmetka «1»: paboTa HE BHIIIOTHEHA.

[Ipu oOILICHKE BBIMOJIHEHUS MHUCHMEHHOW KOHTPOJIBHOH pabOThl  YYUTHIBAIOTCA TPEOOBAHUS EIAMHOTO
opdorpaduueckoro pexnma.
OTMeTKa 32 UTOTOBYIO KOHTPOJBHYIO PabOTy KOPPEKTUPYET MPEALISCTBYIONIUE MTPU BHICTABICHUH OTMETKH 3a
YETBEPTh, MOIYToIUe, TOI.

TPEBOBAHMUS K YPOBHIO
HOATOTOBKH BBIITY CKHUKOB 10-11 kiaaccoB

B pesynomame usyuenus xumuu na npo@uiabHom ypoeHe yueHuK 00axHceH

. PONb XuMuu 6 ecmecmeo3HaHuu, €€ CBA3b C JIPyTMMH €CTECTBEHHBIMH HAyKaMHM, 3HAUYEHHE B JKU3HH
COBPEMEHHOT0 00IIeCTBa;

. saricHenue Xumuueckue NOHAmMUA . BEIECTBO, XUMUUECKNN 3JIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB
Y MOJICKYJI, HOH, PaJUKal, aJUIOTPOITHs, HyKIH/bl 1 U30TOIIbI, aTOMHBIE S-, P-, d-OpOHTaIH, XUMHUUYECKasl CBS3b,
AIIEKTPOOTPUIIATEIBHOCTD, BaJCHTHOCTh, CTCNIEHb OKUCICHHS, THOpUIN3AIMs OpOHTaNeH, MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJI, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00bEM, BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHMS, KOMIUIEKCHBIE COEAMHEHUS, IOUCIEPCHBIE CUCTEMBI, WCTHUHHBIE PACTBOPBI, IEKTPOIUTHUECKAS
JUCCOLMALIMS, KUCIOTHO-OCHOBHBIE PEAKLUU B BOJHBIX PacTBOPAX, T'MIPOJIN3, OKHCIECHUE U BOCCTAHOBIICHHUE,
AIIEKTPOJIN3, CKOPOCTh XUMHYECKON pEakIih, MEXaHW3M pEaKIUH, KaTaju3, TelUIoBod 3(h(deKT peakmnuu,
SHTANBINS, TEIUIOTa 00Pa30BaHMA, YHTPOIHS, XUMHUYECKOE PaBHOBECHE, KOHCTAHTa PAaBHOBECHS, YIIIEPOIHbIHI
cKeseT, (YyHKIHOHANbHAS TPYIIa, TOMOJIOTHS, CTPYKTYpHas U MPOCTPAHCTBEHHAs M30MEpHs, HHAYKTUBHBIN 1
ME30MEpHBI  APQEKThI, dIeKTpoPua, HYKIeOo(WI, OCHOBHBIE THIBI pEaKIMid B HEOPTaHUYECKOW WU
OpPraHUYeCKON XMMUHU;

. OCHOGHblEe 3AKOHbI XUMUU. 33aKOH COXPAaHEHHUS MacChl BEIIECTB, IMEPUOJMYSCKHA 3aKOH, 3aKOH
TIOCTOSTHCTBA COCTaBa, 3akOH ABoragpo, 3akoH l'ecca, 3aKOH IEWCTBYIOIIUX MacC B KHHETHKE |
TEPMOJAUHAMUKE;

. OCHOGHble Meopuu XuMuu. CTPOCHUS aTOMa, XUMHUYECKON CBSI3U, DIEKTPOIUTUYECKON IUCCOLHUALNH,
KHCIIOT ¥ OCHOBAaHHUMU, CTPOSHHSI OPTAaHWYECKUX COENMHEHHH (BKIIIOYasi CTEPEOXUMHUIO), XUMUYECKYI0 KHHETHKY
U XUMHUYECKYH0 TEPMOAUHAMUKY;



. Kaaccupukayuio u HOMeHKAAmypy HEOPTaHMIECKUX U OPTAaHUICCKUX COCTMHCHHIA;
. HpUPOOHbBIEe UCHOYHUKU YTIICBOIOPOJIOB U CITIOCOOBI X TIepepadOTK;

. eeujecmea u Mamepuasvl, WHPOKO UCNOJIb3Yyemble 6 NPAKMUKe. OCHOBHBIE METAILIBI U CIJIABBI, TPaQUT,
KBapll, CTEKJIO, IIEMEHT, MUHEpaIbHbIE YIOOPEeHNS, MUHEpaJIbHbIE U OPTaHMYECKHE KUCIIOTHI, IIeT0YH, aMMHAK,
YTIEBOIOPOAbI, (PEHOII, aHUITMH, METAHOJ, STAHOJ, ATHIICHIIINKOIb, TIHIEPHH, (JOPMANbIETH], alleTaIbIeTH I,
aIleToOH, TJIF0KO03a, caxapo3a, KpaxMal, KJIIeTYaTKa, aMUHOKHUCIIOThI, OCJIKY, UCKYCCTBEHHBIC BOJIOKHA, KAY4YKH,
IJIACTMACCHI, JKUPBI, MbLJIa U MOIOIIIUE CPEICTBA;

° Ha3bléamb N3YYCHHBIC BCUICCTBA 110 ((TpI/IBI/IaIII)HOI‘/'I» nu MC)KI[yHapOI[HOﬁ HOMCHKJIATypaM,

. onpeodenams. BaJCHTHOCTD U CTETIEHb OKHCIICHNUS XUMHUYECKHUX 3JIEMEHTOB, 3aps/l HOHA, TUTT XUMUIECKON
CBSI3H, MPOCTPAHCTBEHHOE CTPOCHHE MOIIEKYJ, THUI KPHUCTAIUIMYECKON pEIIeTKH, XapaKTep CpPeabl B BOIHBIX
pacTBOpax, OKUCIUTENh U BOCCTAHOBUTENb, HAMPABICHUE CMEIICHUS PABHOBECHS IOJ BIUSHHUEM Pa3IUUYHBIX
(hakTOpOB, HM30MEpPHl U TOMOJIOTH, NPHUHAIICKHOCTh BEIISCTB K PA3IUYHBIM KJIACCAaM OPTraHUYEeCKHUX
COEIMHEeHHH, XapaKTep B3aMMHOTO BIHUSHHUS aTOMOB B MOJIEKYJIaX, THIBI PEaKIMii B HEOPTaHHMYECKOW U
OpraHUYECKON XUMUU;

. xapakmepuzoeams. S- , P- U d-3JEMEHTHI 10 HX IMOJOKEHHIO B IEPHOAMYECKON CHCTEME
J.1.Menneneena; o0mne XUMHYECKHE CBONCTBA METAINIOB, HEMETA/UIOB, OCHOBHBIX KJIACCOB HEOPTaHMIECKHIX
COCIMHEHHIA; CTPOCHHE W CBOWCTBA OPraHWYECKHX COEAMHECHWH (YTIEBOJOPOIIOB, CIUPTOB, (EHOIOB,
AJIbACTU 0B U KETOHOB, Kap6OHOBLIX KHUCJIOT, aMMHOB, aMUHOKHCJIOT U yrHCBOZ[OB);

. 00bsACHAMb . 3aBUCUMOCThH CBOWCTB XMMUYECKOTO JICMEHTA M 00pa30BaHHBIX UM BEIIECTB OT ITOJIOKCHUS
B nepuoauyeckon cucreme .M. MenzaeneeBa; 3aBUCUMOCTh CBOMCTB HEOPTaHUUYECKUX BEIIECTB OT UX COCTaBa
M CTPOCHMSI;, MPUPOAY U CIOCOOBI O0Opa30BaHUS XUMHUYECKOW CBS3M; 3aBUCUMOCTh CKOPOCTU XHUMHYECKOM
peakIuu OT pa3iuyYHBIX (PAKTOPOB, PEAKIIMOHHON CIIOCOOHOCTH OPTaHMYECKUX COCTUHEHHHA OT CTPOCHHS HX
MOJICKYIT,

. GLINONHAMb XUMUYECKUN IKCHEpUMEHm TIO: PACIO3HABAHUIO BAXKHEHUIINX HEOPraHWYEeCKUX U
OPTaHMYECKUX BELIECTB; NOMYUYEHHIO KOHKPETHBIX BEILECTB, OTHOCSIINXCS K M3YYEHHBIM KJIACCaM COEANHCHHUH;
. nPO6OOUmb PACUETHI 10 XUMUYECKUM (OpMyJIaM U YpaBHEHHSIM PeaKLuii;

. ocyuiecmensams CaMOCTOSITENbHBIA TMOMCK XUMHUYECKOH HMH(POPMALMU C HCIONB30BAaHHEM Pa3IMYHBIX

HUCTOYHUKOB (CTIPaBOYHBIX, HAYUYHBIX U HAYYHO-IIOMYJISIPHBIX M3JJaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHera); WCIONB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHU Ui 0OpabOTKM M mepelnadyd HHPOpPMAlUK U ee
MPEICTABICHUS B Pa3JINUHBIX (GopMax;

HCIIOJIb30BATH HpHOﬁpeTe}lH])Ie SHAHUA W YMCHUA B HpaKTI/I‘IECKOﬁ JeSITeJIbHOCTH H TOBCEIHEBHOH
KU3HH )1

o MMOHMMAHUS TJI00AJIbHBIX MPOOJIEM, CTOSIIUX MEPE]] YSIIOBEUECTBOM: IKOJIOTUYECKHUX, SHEPIETHUCCKUX U
CBIPHEBBIX;

. 00BSICHEHHS XUMHUYECKUX SBJICHHUH, IPOUCXOIAIINX B TIPUPOJIE, OBITY U Ha MTPONU3BOCTBE;

. 3KOJIOTMYECKHU TPAMOTHOTO TTOBEJICHUS B OKPYKalOILEN CPEIE;

. OLICHKU BJIMSHUS XUMHUYECKOTO 3arpsi3HEHUS OKPYKAIOLIEH Cpelbl HA OpraHu3M 4eJOBEKa W JApYyrue
JKUBBIC OPraHU3MBI;

. Oe3omacHoi pabOoTHI ¢ BEIeCTBaMU B JIA0OPaTOpHH, OBITY M HA TIPOU3BOJICTBE;

o ONPEACIICHUS] BO3MOKHOCTH MPOTEKAHUSI XMMUUYECKUX NPEBPalICHUN B pa3jIMYHbIX YCIOBUAX U OLIEHKU
UX TOCJICACTBUH;

. pacro3HaBaHUs U UICHTH(PUKAIIMY BAKHEHIIINX BEIIECTB U MaTCPHAJIOR;

. OILICHKU KayeCTBa MUTHEBOM BOJBI M OTACIBbHBIX MUILIEBBIX IPOIYKTOB;

. KPUTHYECKOH OIICHKH JIOCTOBEPHOCTH XHMHYECKOW WH(OpPMAIMK, TOCTYMAONICH W3 Pa3InIHBIX

HCTOYHHKOB.



Kasengapuo — remaTnyeckoe njianupopanmne ypokos xumun. 10 kiaacce. (102 4)

Ne Tema ypoka Dy1eMeHTBI CoepsKaAHuS XapaKkTepuCTHKA OCHOBHBIX BU/J0B [1eSITeJILHOCTH YYeHHKA (HA JA.3. | Cpok
n/n YPOBHe Y4eOHBIX JIeiiCTBHI) U

TEMA 1. HOBTOPEHHUE U YIJIYBJEHUE 3HAHUI

1/1 ATOMBI, MOJIEKYJIBI, | ATOMHO-MOJIEKyJsipHOE yueHue. BemectBa | OOBSACHATH MOJOXKEHUSI aTOMHO-MOJIEKYISIpHOTO yueHus. OnepupoBats | §1 [Tnan:
BELIECTBA. MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO MOHATHAMHU «XUMHUYECKUH 3JIEMEHT», «aTOM», «MOJIEKYJIay, 3.09

cTpoenusi. KauecTBeHHBIN U «BELIECTBOY, «(puzndeckoe Teno». OObACHITh 3HAUEHUE XUMUYECKOM
KOJIMYECTBEHHBIN COCTaB BELIECTBA. (opMyIbI BelllecTBa KaK BEIpaKEHUE Ka9YECTBEHHOTO U daxr:
MonsipHas U OTHOCHUTENbHAs KOJIMYECTBEHHOT'0 COCTaBa BelllecTBa. PaccUUThIBaTh MaccoBbIE U
MOJIEKYJISIpHast Macchl BeecTBa. MonbHasi | MOJIBHBIE IOJIM SJIEMEHTOB B XMMUYECKOM coeqMHEeHNH. OnpenensiTh
JI0JIs1 ¥ MaccoBas A0JIS 3JIEMEHTa B (bopMyIIbl COETMHEHHUM MO0 U3BECTHBIM MAaCcCOBBIM, MOJIBHBIM J0JISIM
BEILIECTBE. aneMeHToB. HabmonaTh AeMOHCTPUPYEMBIE U OITHCHIBATH OIBITHI C
MIOMOIIBIO POJHOTO SI3bIKA M SI3bIKA XMMHUHU.

2/1 Crpoenue aroma Crtpoenue atoma. ATOMHast OpOUTAb. N3006paxatp »r1eKTpOHHBIE KOH(GUTYPAIlUU aTOMOB U MOHOB rpadruecku | §2 [Tnan:
IIpaBusia 3an0JIHEHUS ANEKTPOHAMU U B BUJIC DJIEKTPOHHOI (hOPMYIIbI, yKa3bIBaTh BaJICHTHBIE AIEKTPOHEI. 4.09
aTOMHBIX opOuTaineil. BaneHTHble CpaBHHBATH JEKTPOHBI, HAXOISIINECS HA Pa3HBIX YPOBHSX, IO opme, daxr:
3JIEKTPOHBI. SHEPruy. XapaKkTepu30BaTh BaJICHTHBIE BO3MOKHOCTH aTOMOB

XUMHAYECKHX 3JIEMEHTOB.

31 ITepunonnueckuii Ilepunonnuecknii 3aKOH— OCHOBHOM 3aKOH | XapakTepu3oBaTh IIepHoauUecKy o CUCTEMY XUMHUYECKUX 3JIEMEHTOB §3 ITnan:
3aKOH U xumun., OopMyIIMpOBKa 3aKOHA B CBETE J.M.Menneneera kak rpaduueckoe otoopaxkeHue [lepuoauueckoro 5.09
[epuoanueckast COBPEMEHHBIX MPEACTABICHUH O CTPOCHUH | 3aKoHa. [IpenckassiBaTh CBOWCTBA 3aJaHHOTO DJIEMEHTA U €T0 dakr:
cucTema aTtoma. I3meHeHne CBOMCTB AIEMEHTOB U COEJIMHEHH, OCHOBBIBasACh Ha [leproaudeckom 3aK0HE U M3BECTHBIX
XUMHYECKHUX UX COeIMHEHHH B MEPUOAAX U IPYyTIax. CBOWCTBAX MPOCTHIX BEHIECTB METAJUIOB U HeMeTaILIOB. OOBSCHSITD
anemenToB JI.1. 3aKOHOMEPHOCTH MU3MEHEHHUS CBOMCTB 3JIEMEHTOB, IPOCTHIX BELIECTB,

Menpneneesa. BBICIIMX OKCHJIOB U THAPOKCUAOB B IPYMIIaX U MEPHOAaX

CraproBblii Ilepnonnueckoii cuctemsl. IIporHo3upoBaTh CTpOEHUE aTOMA U

KOHTPOJIb. CBOWCTBA XMMHUYECKHX JIEMEHTOB U 00pa30BaHHBIX UMM COCIUHEHUH,
onupasch Ha UX nonoxkeHue B Ilepuoandeckoii cucreme.
XapaxTepr3oBaTh 3HaueHue [leproandeckoro 3akoHa.

4/1 XHUMHYECKast CBSA3b | XMMUYECKas CBSI3b. KoHkpeTn3npoBaTh MOHATHE «XUMHYECKas CBsA3b». O000maTs mousarus | §4 [Tnan:
ONEeKTPOOTPULATENBHOCTD. Brs! «KOBAJICHTHAs HEMOJSIPHAS CBA3b)», «KOBAJICHTHAS MOJIAPHAs CBSI3bY, 10.09
XUMHUYECKO cBs13u. loHHas CBA3b. «HMOHHas CBSI3bY, «BOJOPOHAS CBS3bY, KMETAININYECKASI CBA3bY. daxr:

KoBanenrtnas HemonspHas ¥ moJsipHAs
cBs13b. OOMEHHBIN 1 JOHOPHO-
AKLENTOPHBIA MEXaHNU3M 00pa30BaHUs
KOBAJIEHTHOM MOJSIpPHOM CBsi3H. ['eoMerpust

KnaccuduuupoBarh THIIBI XUMUYECKON CBSI3U M OOBSCHATH MX
MexaHu3MEl. [Ipe/icka3biBaTh THIT XUMHUYECKOU CBS3H, 3Has (HOPMYITy
win Qu3nYecKre cBorCcTBa BemecTBa. OObSICHATh MEXaHU3MBI
00pa3oBaHMsI KOBAUICHTHOH CBSI3H.




MOJIEKYJIbl. MeTayuinueckas CBsI3b.
Bopopoanas cBs3b.

5/1 ArperaTHsie ArperaTHbIe COCTOSHUS BeIecTBa. THITBI [IporHo3npoBaTh CBOMCTBA BEIIECTBA, UCXOIS U3 THIIA §4 [Tnan:
COCTOSTHUS KPUCTAIUIMYECKHUX PEILETOK: aTOMHaS, KpHCTAIIMYeCKOH pemeTki. OnpenensTs TUI KPUCTATTNUECKON 11.09
MOJIEKYJISIpHAsl, HOHHAsI, METAJUIMYECKasl. PELISTKH, OMUPAsiCh HA M3BECTHBIE (pU3MUYECKHE CBOMCTBA BEIIECTBA. dakr:

6/1 Pacuets! mo Pacuerts! o popmynam u ypaBHEHUSIM OcCyIIecTBIATH pacyeTsl Mo GOpMyIaM U ypaBHEHHSIM PEaKIHii ¢ §5 [Tnan:
YPaBHEHUSAM peaKnuii C UCIIOJIb30BaHUEM OCHOBHOI'O HCIIOJIb30BaHUEM OCHOBHOI'O 3aKOHA XUMHUYECKON CTEXHOMETPUH. 12.09
XHUMUYECKUX 3aKOHA XUMHUYECKOH CTEXUOMETPHH. Hcronb30BaTh anropuTMBbI IPU PEILICHUN 33/1a4.
peakui @Daxr:

7/1 ["a30BBIC 3aKOHBI T"a30BbIC 3aKOHEI. Y paBHEHHE OCyIIecTBIATh pacyeThl, NCIOIB3Ys Ta30BbIe 3aKOHEIL. Vcmonp30BaTh §6 [Tnan:

Knaneiipona—MenpeneeBa. 3aKoH aNTOPUTMBI TIPY PELICHUH 3a]1a. 17.09
ABorajipo. 3aKkoH 00ObEMHBIX OTHOIICHHH.
OTHOCHUTENBHAS INIOTHOCTh I'a30B. Dakr:

8/1 Knaccuduxarms Knaccudukarmss XuMudecknx peakiuii mo | XapakTepu30BaTh IPU3HAKA XUMHYecKuX peaknuii. Kimaccuduimposats | §7 [Tnan:
XUMHUYECKUX pa3IYHBIM MTPU3HAKAM CPaBHEHMUS. XUMHYECKUE PEaKUH 10 pa3IUYHbIM IIPU3HAKAM CPAaBHEHMSL. 18.09
peaxkuui

Dakr:

9/1 OKuCIUTENBHO- W3MmeHeHne cTeneHn OKUCICHUS XapakTepru30BaTh OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH KaK §7 [Inan:
BOCCTAHOBUTEJILHBI | 3JIEMEHTOB B COCIMHEHHUSIX. MPOLIECCHI, MPH KOTOPHIX H3MEHSIOTCSI CTETICHN OKUCIICHUSI aTOMOB. 19.09
€ peaKuun OKHUCIUTENTLHO-BOCCTAHOBUTEIIHHEIC CocTaBisiTh YpaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHi C

peaknuu. OKHCIIEHUE U BOCCTaHOBJICHHUE. MOMOILBIO METOa MIEKTPOHHOro Oananca. HabmonaTs u onmucsIBaTh dakr:
OKHUCIIUTENN U BOCCTAHOBHUTENU. MeTo XMMHUYECKHE PEAKIIMU C TOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUH.

AJIEKTPOHHOTO Oananca. [lepmMaHraHar JenaTb BHIBOABI 110 PE3YJbTaTaM MPOBEICHHBIX XUMHYCCKHX OTBITOB.

KaJIMsl KaK OKHCIIUTEIb. CobroaTh IpaBujIa TEXHUKH O€30M1aCHOCTH.

10/1 Baxueiimue Bax#neiiune kiacchl HEOPraHUYECKUX KnaccudummpoBath HeopraHu4ecKre BeIlecTBa 10 Pa3HbIM NMpU3HakaM. | §8 [Inan:
KJIACCHI BenlecTB. ['eHeTHYecKas CBI3b MEXKILY OnuchiBaTh TEHETUIECKUE CBS3H MEXKIY H3YUCHHBIMH KllacCaMu 24.09
HEOPraHMYEeCKHX KJIacCaMH HEOPTaHHYECKUX COCTUHEHUI HEOpPraHMYECKHUX BEIIECTB
BEILIECTB daxr:

11/1 Peaknuu nonnoro | Peakiun noHHOTO OOMEHa. XapakTepu30BaTh yCIOBUS MPOTEKAHUS PEAKIUN B pacTBOpax §8 [Inan:
oOMeHa AJIEKTPOJIUTOB JI0 KOHIIa. HabmoaaTh U ONUCHIBATE XMMUYESCKUE OIIBITHI 25.09

C TIOMOIIBIO POIHOTO SI3bIKA U SI3bIKa XUMUH. J{enaTh BEIBOJBI IO
pe3yibTaTaM NpoBeIeHHBIX XUMHYECKHX oNbITOB. COOMI0AaTh MpaBuiia dakr:
TEXHHUKH 0€30MaCHOCTH.
12/1 PacTtBopsi PactBopbl. CriocoOBI BEIPaKEHUS 0O0600M1aTh TOHSITHSI «PACTBOPBDY, «PACTBOPUMOCTEY», «KOHIIEHTPAITHS §9 Ilnan:
KOJINUECTBEHHOT'O COCTaBa PacTBOpa: pacTtBopoBy». OneprpoBaTh KOJMUECTBEHHBIMH XapaKTEPUCTUKAMU 26.09
MaccoBast 1051 (IpOLIEHTHAs coJiepKaHus pacTBOPEHHOTro BemiecTBa. ONHUCHIBATEH MPOLECCHI, dakr:

KOH]_ICHTpaIlI/ISI), MOJIApHasd KOHLCHTPpAausa

MPOUCXOISIIIINE HPU paCTBOPEHUH BEUIECTB B Bojie. PemaTh pacueTHbIe
3a71a4M C NPUMEHEHHUEM MOHITUH «PacTBOPUMOCTbBY, «KOHIIEHTpaIus




PacTBOPOB». Hcnons30BaTh AJITOPUTMEBI IIPpXU PCHICHUU 3aJa4.

13/1

Komnongusie
pacTBOPHI

Komnonnnsie pactBopsl. D dexT Tunmans.

Koarymsmms. Cunepesuc.

XapakTepru3oBaTh KOJUIOUIHBIE pacTBOPhL. O000IATh TOHATHS:
«KOJUTOHMIHBIHA PACTBOPY, «30JIb», «TEIIbY, TYMaH», «IMYJIbCHUS,
«CYCTICH3US, «KOATYIISINNY, «CEAUMCHTAIHS», «CHHEPE3UCH.
IToHUMATh OTIMYKE KOJUTOMIHBIX PACTBOPOB OT HCTHHHBIX. [ToHUMATh
CYIIHOCTbH MPOIECCOB KOATYJISINHU U cuHepesuca. MccenoBarh
CBOMCTBa M3y4aeMbIX BemiecTB. Habmoaarh J1eMOHCTPUPYEMbIE U
CaMOCTOATEIBHO MPOBOIUMBIC OMBITHL. Habro1aTh U ONTUCHIBATD
XMUMHYECKUE PEaKIIMU C MOMOIIBIO POHOTO SI3BIKA M A3bIKA XHMUH.
Jlenathb BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEACHHBIX XMMHUUECKHUX OIBITOB.
Co0umro1aTh MpaBUIa TEXHUKN 0€3011aCHOCTH.

§10

IIman:
1.10

dakrT:

14/1

I'mpponus conent

I'maponus coneit. pH cpenpl.

XapakTepu3oBaTh THAPOIIN3 KaKk 0OMEHHOE B3aUMOJICHCTBUE BEIIECTB C
Bogoil. [IpeackasbiBaTh peakuio cpeabl BOAHBIX pACTBOPOB COJIEH.
HaOnronaTs 1eMOHCTpUPYEMBIE U CAMOCTOSITEIBHO MPOBOANMBIE
OIIBITHI. Ha6J]IOI[aTL 1 OIMMUCBIBATbL XUMHWYECKHUE PCAKIIUHN C TIOMOIIBIO
POAHOTO A3bIKAa U A3bIKAa XUMUH. I[CH&TB BBIBOJKI 110 pE3yJibTaTaM
MPOBEIEHHBIX XUMHUECKUX OnbITOB. COOMI0AaTh MpaBuiia TEXHUKU
0e30MacHOCTH.

§11

IIman:
2.10

dakrT:

15/1

Kommiekcusie
COEIUHEHMUS.

Kommnekcurie coenunenus. Coctan
KOMILJIEKCHOT'O MOHA:
KOMIUTIEKCO00Pa30BaTeb, TUTAH/IEI.
Koopnunannonuoe uncio. Homenkiarypa
KOMIUIEKCHBIX COSIMHEHHU.

OnepupoBaTh MOHATUAMU: KKOMILICKCOO0Pa30BaTEIIbY, «IIMTAHI,
«KOOPIUHAIIMOHHOE YHCII0», «BHYTPEHHSISI KOOPAHHAIMOHHAS Cepar,
«BHETITHSS KOOpAWHAIMOHHAs cepay. KinaccudunmpoBaTs 1 Ha3pIBaTh
KOMIUIEKCHbIE coeIuHeHUs. FccienoBaTh CBOMCTBA N3yUaeMBbIX
BeniecTB. HabmoaaTh qeMOHCTpUPYEMBIC U CAMOCTOSATEIILHO
MPOBOAUMEIE ONBITEL. HabmroaaTh U OMUCHIBATE XUMUYECKIE PEAKITHH C
MOMOUIBIO POJTHOTO SA3BIKA U SA3bIKAa XUMHUH. Jle1aTh BBIBOJIBI 1O
pe3yibTaTaM MPOBEACHHBIX XUMUUECKHUX OMBITOB. CoOII01aTh TIpaBmiia
TEXHUKHU 0€30I1aCHOCTH.

§12

IIman:

3.10
dakrt:

16/1

IIpakTHyeckas
paborta Nel.
Peaknmonnas
CIIOCOOHOCTD
BEIIIECTB B
pacTBopax

BrlmonmHeHIE SKCTIEPUMEHTAIBHBIX 3a7a4
1o Teme «PeakiinoHHas CriocCOOHOCTh
BEII[ECTB B PaCTBOPaX».

[IpoBoaNTh, HAOIIOAATH M OMUCHIBATH XUMUYECKHN IKCTIEPUMEHT I10
BBISIBJICHUIO PEAKI[MOHHOM CIIOCOOHOCTH BEIIECTB B PaCTBOPE.
Ha6HIOI[aTB U OIIUCBIBATH CAMOCTOATCIIBHO HpOBOI[I/IMBIe OIIBITHI C
MTOMOIIIBIO POJTHOTO SI3bIKA U sI3bIKa XUMHUH. COOII0aTh MpaBuiia
TEXHUKHU 0€30IMaCHOCTH.

IIman:
8.10

daxr:

17/1

O6o6aromiee

MTOBTOPEHHE TIO
TeMe «OCHOBBI
XAMHUN.

Pemienue 3a1a4 1 BHIOTHEHHE
YOPKHEHUH, TO3BOJISIFOLINX
CHCTEMAaTHU3UPOBATL U 0000ITUTE
MTOJIYICHHBIE 3HAHUS 110 TeMe «OCHOBBI
XUMUI.

CocTaBiiaTh 0606]].[.':1}0]]_[1/16 CXCMBI. OCYIJ.[CCTBJ'IHTB IMO3HABATCJIIbHYIO
pe(b.]'[eKCHIO B OTHOIIICHHUH COOCTBEHHBIX )_'[OCTI/DKGHI/Iﬁ B IIpoLnecce
PEeUICHUA y‘IC6HLIX 1 IO3HAaBaTCIbHBIX 3aJa4.

Tloar

K.p.

IIman:
9.10

daxrT:




18/1 KonTpoashasn Kontpons 3nanuii no Teme « OCHOBBI OcCy1IecTBIISATh MO3HABATENBHYIO Pe(ICKCHIO B OTHOIICHUH [Tnan:
padorta Nel 1o XUMHW. COOCTBEHHBIX TIOCTIKEHHI B TIPOIIECCE PEIICHHS YIeOHBIX U 10.10
Teme «OCHOBBI MIO3HABATENbHBIX 3a7ad.

XAMUID. DaxT:
TEMA 2. OCHOBHBIE IOHSITHS OPTAHUYECKOW XUMHWH

19/2 [Ipeamet u IIpenmeT opranudecKor XUMHH. Paznugare mpenMeTs! U3ydeHUs OpraHNdecKoi 1 HeOpraHUuIeCKOH §13 [Tnan:
3HAYCHHE Oco0EeHHOCTH OPTaHNIECKHIX BEIECTB. xuMun. CpaBHUBATh OPTaHUYECKHAE U HEOPTAHNIECKUE COCTUHCHUS. 15.10
OpraHUYECKOU 3HaueHNe OPraHNYECKON XUMHH. HabnronaTs J1eMOHCTpUPYEMBIE U OMTUCHIBATD OIBITHI C TIOMOIIBIO
XUMUHU POIHOTO SI3bIKA M SI3bIKA XHMHUHU. daxr:

20/2 Pemenne 3anau Ha | PemeHue pacueTHbIX 3a1a4 Ha Ocy1ecTBIIATh pacyeThl 10 yCTaHOBIECHUIO GOpMYI yriaeBogoponos no |[Anropy Ilnan:
YCTaHOBJICHHE yCTaHOBJIEHHE ()OPMYIT YTIIEBOJOPOAOB IO | DIIEMEHTHOMY COCTaBY H IO aHAIH3Y IMPOAYKTOB CTOPAHUS T™, 16.10
dbopmyn 3JIEMEHTHOMY COCTaBY U 110 aHAJIU3y Hcnonp30BaTh anropuTMBbl IPU PEILICHUH 3a1a4. KOHCTI
YIJIEBOAOPOJIOB. IPOLYKTOB CTOPAaHUs ext. | dakr:

21/2 [Tprannb! [TprauHBI MHOT000pa3Us OPTaHUIECKIX OOBSICHATH TPUINHBI MHOTOOOPA3Ms OPraHMYECKUX BEIIECTB. §14 | [Inan:
MHOT000pa3us BEIIECTB. YTJEPOIHBIN CKEJIEeT, ero THUIIbI: Habnronath 1eMOHCTpUPYEMBIE U OMTUCHIBATD OIIBITHI C TIOMOIIBIO 17.10
OpPraHMYECKUX HUKINYECKUe, allUKINYeCKHe. POJIHOTO fA3BIKA U SI3bIKA XUMHH.

COETMHECHUM. KapOormukimaeckre u reTeponuKInIecKue @DakT:
ckelneThbl. Buzpl cBs3€il B MoJeKynax
OpraHMYECKUX BEIIECTB: OJIMHAPHEIE,
JIBOMHBIE, TPOUHbIE. FI3MEHEHUE S HEPTUU
CBsI3€l MEXly aTOMaMH yTriiepoja Ipu
YBEJIMYEHUH KPATHOCTH CBS3H.
HacrlimenHble 1 HEHACHIIIEHHBIE
COCJMHEHMUSL.

22/2 ONeKTpOHHOE DIEKTPOHHOE CTPOEHHUE U XUMHYECKHE XapakTepu3oBaTb 0COOCHHOCTH CTPOEHHA aToMa yriepoaa. OnuceBath | §15 [Tnan:
CTpOEHUE U CBsI3M aToMa yriepoja. [ ubpunuzanus HOpPMAaJIbHOE U BO30YXJICHHOE COCTOSTHHUS aTOM YIJIEpOJia U OTpa)XkaTh UX 22.10
XUMHYECKHUE CBSI3U | OpOUTANel, €e THUIIBI ISl OPraHUIeCKUX rpaduueckd. OneprupoBaTh MOHATUSAMHE: «THOPHIU3AIMS OpOUTAaIeiD»,
aToma yriepoaa. coeqHeHHi: sp°, Sp°, sp. OGpa3oBaHue T - | «Sp -THOPHAN3ALMA», «SP°-THOPHIN3AIHS, «SP-THOPHIN3AIHS. dakr:

U G-CBA3€H B MOJIEKYJIaX OPraHUYECKUX OnuckiBaTh OCHOBHBIE THITBI THOPUAN3AIH aTOMa yIIIepoa.
COETMHEHH. OOBACHITH MEXaHU3MBI 00pa30BaHMS G- U T-CBS3eH B MOJIEKYJIax
OpPraHMYECKUX COETMHEHHH.

23/2 CrpykrypHas OCHOBHBI€E NTOJIOKEHUS CTPYKTYPHOI ®opMynMpPOBaTH OCHOBHBIE MTOJIOKEHUS CTPYKTYPHOH T€OpUU §16 | Ilnan:
Teopus TEOPUH OPTaHUYECKHUX COCIUHEHUI. oprannyeckux Bemects. [Ipeacrasmsats Bkinag @ .Kekyie, 23.10
OpraHUYECKUX Xumugeckoe ctpoerne. CTpyKTypHas A.M.bytneposa, B.B. MapkoBHukoBa, JI.Ilonuara B pazButue
COEIMHEHH. ¢dhopmyna. opranudeckoi xumun. OnepupoBaTh MOHATUIMH «BaJTCHTHOCTB» U dakr:

«CTETIeHb OKHUCIICHUS», «XXUMHUECKOE CTPOSHHEY, «CTPYKTYpHas
dopmynay. MoaenupoBaTh MOJIEKYJIbl HEKOTOPBIX OPraHUYeCKUX
BEIIECTB.




24/2 CtpykTypHas OtkpbiTue n3omepun. CTpyKTypHas 1 OnepupoBaTh MOHATUAMH «H30MEP», «U30MepHs». ONUCHIBATh §17 | nan:

N30MEpHUS. IPOCTPAaHCTBEHHAs u3omepus. M3omepus IPOCTPAHCTBEHHYIO CTPYKTYPY M3ydaeMbIX BemecTB. OTpakaTh COCTaB 24.10
yriepoaHoro ckeiera. Mzomepus U CTPOCHHUE OPraHUYECKUX COCIUHEHUI C IIOMOIIBIO CTPYKTYPHBIX
noJ0XeHus1. MexXKIaccoBas H30Mepus ¢dopmyin. XapakTepu30BaTh BUABI H30MEPHH. dakr:

25/2 [IpoctpancTBenHas | Bumbl mpocTpaHCTBEHHON H30MEPUH. OnepupoBaTh MOHATUAMH «H30MEP», «U30MepHs». ONUCHIBATh §18 | [nan:

H30MEpHSL. Onrryeckas n3oMmepus. OnTuaecKue MPOCTPAHCTBEHHYIO CTPYKTYPY U3ydaeMbIX BemecTB. OTpaxkaTh COCTaB 5.11
AQHTUIOABI. XUPATIbHOCTh. XUPAJIbHbIE U U CTPOCHHE OPraHUMYECKUX COCIUHEHUI C IIOMOIIBIO CTPYKTYPHBIX
axupajbHble MOJIEKYIbI. ['eoMeTprieckas ¢dopmyi. XapakTepu30BaTh BUABI H30MEPHH. dakr:
n3zomepus (1Mc-, TPaHC-U30MepHs).

26/2 DIeKTPOHHBIC OnexTpoHHBIE 2PPEKTH B MOJIEKYIaX OneprupoBaTh NOHATUSAMU «UHAYKTUBHBINA AP HEKT», «ME3OMEPHBIH §19 | Ilman:
3¢ peKTH B opraHuueckux coenuHeHnid. UaaykTuBHbIA | 3ddexT». XapakTepu3oBaTh 0COOEHHOCTH HHIYKTUBHOTO U 6.11
MOJIEKYJIax u Me3oMepHbIi dddexTsl. [Ipeacraienne | Me3oMepHOTo 3G HEKTOB.

OPTaHHUYECKUX 0 pe30HaHce. dakr:
COEMHEHH.

2712 OcHoBHbIe K1acchl | OCHOBHBIE KIJIACCHI OPraHUIECKUX Krnaccuguumpopath OpraHidecKue COSAUHEHUS 110 CTPOCHUIO §20 | Ilnan:
OpPraHMYECKUX coeaunenmii. Knaccudukanus YTJIIEPOAHOM LIETIN U TUITY YTIIEPO-yTIePOTHON CBA3H. 7.11
COCAMHEHUH. OpPraHUYECKUX COeINHEHUH 110 KnaccuduuypoBaTs MpOU3BOAHbIE YTIEBOAOPOIOB IO
I'omonoruyeckue (byHKIMOHAIBHBIM rpynnaM. ['omosorus. ¢byHKUMOHANIBHBIM rpynmnaM. O0001aTh 3HAHUS U 1€JIaTh BEIBOBI O dakr:
PSLABL. I'omomnoru. I'omonoruyeckast pa3HOCTb. 3aKOHOMEPHOCTSIX N3MECHEHHI CBOWCTB BEIIECTB B TOMOJIOTHYECKHX

I"omMonoruyeckue psibl. psimax.

28/2 Homenknaty | HomeHnknarypa opraHM4ecKHX BELIECTB. HaspiBaTh OpraHn4eckre COeIUHEHHUS] B COOTBETCTBHH C IIPaBUIIaMU §21 | nan:

pa MexryHapogHas (CucTeMaTruieckast) HomeHknatypsl IUPAC u pannonansHoit HomeHkinaTypsl. HaxonnuTts 1211
OpTraHUYECKUX HOMEHKJIaTypa OpraHUYeCKHX BEIECTB, €€ | CHHOHUMBI TPHBHAIBHBIX HA3BAHUI OPraHUYECKUX COSTNHEHUH.
COCAMHEHHH. npuHIMIIEL. PanroHaipHas HOMEHKIIATypa. dakr:

29/2 OcobenHocTH U Crioco0Osl 3amuceid peakuii B IToHumaTe 0COOEHHOCTH NMPOTEKaHUS M (HOPM 3aIHUCH OPTraHUYECKUX §22 | [Inan:
KaccupuKaIys oprannyeckoi xumun. Cxema u peaknuii B cpaBHEHUH ¢ Heopranuueckumu. Kiaccudunupopats 13.11
OpTaHUYECKUX ypaBHEHHUE. Y CIIOBHS NIPOBEJICHUS PEAKLUH. | peakiuu Mo CTPYKTypHOMY Npu3HaKy. OnepupoBaTh MOHATHIMA
peaxuui. Knaccudukanus peakimii opraHuuecKux «cBOOONIHBIN paanKa», «HYKICOPHI», «31eKTpodui». OObICHITH dakr:

BEIIECTB 10 CTPYKTYPHOMY NPU3HAKY:
3aMelleHne, IPUCOeTUHEeHNE, OTIIETIIICHHE.
Mexanusmsl peakuuid. CriocoObl pa3peia
CBA3H YIJIEPOA-YIJIEPOJI: TOMOIUTHYECKUI
u rereposntrdeckuii. CBoOOHBIS
panuKaibl, HyKJIeo(pHIbl 1 JJIEKTPOPHIBL.

IIPOTEKAaHUE XUMHUUYECKHUX PEAKLUI MEXKy OPraHHYECKUMHU
BEIIECTBAMU, HCIIOJIB3Ys 3HAHUS 00 UX MexaHu3Max. [Iporao3upoBaTh
BO3MOXXHOCTb POTEKAHMUSI XHMUYECKUX PEAKLMI HAa OCHOBE 3HaHUI 00
3JIEKTPOHHOM CTPOEHUU BEILIECTB.




30/2 OKHUCITUTENHHO- Peakuun okucIeHNs 1 BOCCTAaHOBJICHUS B [ToHumate, YTO HAa3BIBAIOT OKHCIICHUEM U BOCCTAHOBIICHUEM B §23 | [nan:
BOCCTAaHOBHUTEIBHBI | OPTaHMYCCKOW XUMHH. opraamdeckoi Xumun. COCTaBIATh YPaBHEHHUS! OKHCITUTEIHHO- 14.11
€ peaxkuuy B BOCCTaHOBHUTEJBHBIX OPraHNYECKUX PEAKLIUI ¢ IOMOLIBIO METOAA
OpTaHUYECKON AIIEKTPOHHOTO OanaHca. dakr:
XUMUH.

31/2 Ob6o06matomee Pemennie 3a1a4 11 BBITTOJTHEHHE CocraBnare o6o0maromye cxeMbl. OCyIIeCTBISATh TO3HABATEIBHYIO IoBT | Ilnan:
MOBTOPEHHE TIO yIpaKHEHUH, TTO3BOJISIOIINX pedIeKcHio B OTHOLIEHUH COOCTBEHHBIX JOCTIKEHHI B ITpoIiecce §13- | 19.11
Teme «OCHOBHBIC CHCTEMaTH3UPOBATh U 00OOIIUTH peeHns y4eOHBIX U O3HABATENbHBIX 3a/1a4. 23
HOHATHSA NOJy4eHHbIE 3HaHUs 10 TeMe «OCHOBHBIE dakr:
OpraHUyYeCcKOn TOHATHS OPTAaHUYECKOW XUMUMY.

XUMHUUY.

TEMA 3. YIVIEBOAOPO/bI

32/3 AJnkaHbl. cTpoeHue, | Ankanbpl. CTpoeHHE MOJIEKYJIbl METaHa. HaspiBaTh ankaHbl 1o MEXXIyHapOIHOH HOMEHKIaType. OOBSCHITH §24 | IInan:
HOMEHKJIaTypa, [onsitre o koHpopMarusax. OOmas AIIEKTPOHHOE CTPOEHUE MOJIEKYJI M3YUYEeHHBIX BemecTB. O000marTh 20.11
HU30MEpHs, XapaKTepUCTUKA Kilacca, PU3NIECKHe 3HaHUS U A€JaTh BBIBOJIBI O 3aKOHOMEPHOCTSIX M3MEHEHHUI CBOICTB B
¢dusnueckue CBOWCTBA. TOMOJIOTHYECKOM Sy alKaHOB. MOJETHpOBaTh MOJIEKYJIBI U3yYCHHBIX dakr:
CBOKCTBA. KJ1accoB BeniecTB. HabnmromaTh 1 OMUCHIBATh XUMUYECKUE PEAKIINU C

MIOMOIIBIO POJHOTO SI3bIKA M SI3bIKA XMMHUHU.

33/3 Xumunueckue CBOMCTBa aJKaHOB XMMHUYECKUE CBOICTBA NMeTh npeacTaBlieHUE 0 BAXXKHEHIINX XUMUYECKUX CBOMCTBAaX ajJkaHoB. | §25 [Inan:

CBOIMCTBa alKaHOB | aJKaHOB. ['opeHue, HUTpPOBaHUE, [Iporuo3upoBathk CBOMCTBA N3y4yaeMBbIX BEIIECTB HA OCHOBAaHUH TEOPUHU 21.11
KaTaJIMTHYECKOE OKUCIICHHE, XUMHYECKOTO CTPOCHUS OpraHn4YecKuX BemecTs. VccnenoBate cBOMCTBa
raJloreHpPOBaHUE, KPEKUHT, UPOJIU3. n3y4yaeMbIX BemecTB. IIporHo3upoBars CBONCTBA HEM3Y4YEHHBIX dakr:
MexaHH3M peakiuy XJIOPHUPOBaAHUS BEIIECTB 110 aHAJIOTHH C H3YYEHHBIMH BEIIECTBAMHU TOTO XKe
METaHa. rOMOJIOTHYecKoTro psia.HabmoaaTe 1 onuChIBaTh XUMUYECKHE PEAKIH

C TIOMOIIIBIO POIHOTO SI3bIKA U sI3bIKa XUMHUK. CoOMoaaTh npaBuiia
TEXHUKHU 0€30MacHOCTH.

34/3 [omyuenue u Anxansl B ipupoae. CHHTETHUECKHE XapakTepu3oBaTh MPOMBIIUICHHBIE U JJAOOPATOPHBIE CIIOCOOBI §26 | Ilnan:
MIPUMEHEHUE CHOCOOBI MOTyYEHHS ANKaHOB. MeToIbI NoJy4eHus ajakaHoB. CONOCTaBISATh XMMUYECKUE CBOMCTBA aJIKAaHOB C 26.11
QJIKaHOB. MIOJTYYEHHS aJIKAaHOB U3 aJKHJITaJIOr€HUIOB | 00JacTSAMHU NPUMEHEHHUS.

(peakuus Bropiia), 1ekapOOKCHINPOBaHUEM daxr:
coJielt KapOOHOBBIX KUCIIOT U

JIEKTPOJIM30M PacTBOPOB COJEH

KapOOHOBBIX KUCIIOT. [IpuMeHeHHe

AJIKaHOB.

35/3 IpakTnyeckas CocraBieHue mapoCTep)KHEBBIX MoJiesiell | MozennpoBaTh MOJIEKYJIbl H3yYEHHBIX KJIaCCOB BEIECTB. BrIaensiTs Crp. | Ilnan:
paGora Ne2. MOJIEKYJI aJIKaHOB, ITUKJIOAIKAHOB, 0COOEHHOCTH CTPOEHHSI MOJIEKYJI U3YUYEHHBIX KJIaCCOB BEIIECTB. 411 | 27.11
CocragieHue aJIKEHOB, AJIKAJICHOB.

MOJIENIEH MOJIEKYIT @DakT:




YIJICBOAOPOIOB

36/3 HuknoankaHsl [uknoankansl. O0mas XapaKTepUCTUKA HaspiBaTh HHKIIOAIKAaHBI IO MEKAYHAPOAHON HOMEHKIIATYPE. §27 | nan:
KJ1acca, pu3nIecKue cBolicTBa. BHb O0600maTh 3HAHUA U JENIaTh BEIBOABI O 3aKOHOMEPHOCTSIX N3MCHEHUIH 28.11
n3zoMmepuu. HanpspkeHHbie u CBOWCTB B TOMOJIOTHYECKOM PSILy HUKIOATKAaHOB. MIMeTh
HEHAIPSDKECHHBIE UKL, XUMUYECKUE NpEeACTaBICHUE O BAKHEHIIINX XMMUYECKUX CBOWCTBAX IUKIOAIKAHOB. dakr:
CBOWCTBA LUKIJIONpOIIaHa (TopeHue, ITporHo3upoBaTh CBOMCTBA H3y4aeMbIX BEIIECTB HA OCHOBAHUU TEOPUH
THIPUPOBAHKE, IPUCOEIUHEHUE FAJIOTEHOB, | XUMHUYECKOI'O CTPOSHHSI OPraHMUECKUX BelecTB. [Iporuo3uposarts
rajJoreHOBOJOPOAOB, BOJBI) U CBOWCTBA HEM3YUCHHBIX BELIECTB 110 AHAIIOTUH C U3YYCHHBIMU
UKJIOTeKcaHa (TopeHue, XJIOpUpOBaHue, BEIICCTBAMHU TOTO K€ TOMOJIOTMYECKOTO psiia. XapaKTepru3oBaTh
HUTpoBaHKe). [lonyyeHne NUKI0aNIKaHOB IPOMBIIJIEHHBIE 1 J1a00paTOPHBIE CIIOCOOB! OTY4EHHSI IUKIOAIKAHOB.

U3 aJIKaHOB U IUTAJIOTCHAITKAHOB ConocTaBisITh XUMHUYECKUE CBOMCTBA IMKIIOAIKAHOB C 00JIaCTAMHU
MPUMEHEHHUSL.

37/3 AJTKEHBI. Anxensl. O01as XapakTepUCTHKA KJlacca. Ha3zbiBaTh anmkeHBI 10 MEXIyHAPOIHOW HOMEHKIAType. OOBSICHATD §28 | [lnan:
Crpoenue, CtpoeHune MONEKYJIbl ITHJICHA. AIIEKTPOHHOE CTPOSHUE MOJIEKYJ M3YUYEeHHBIX BemmecTB. O000marh 3.12
HOMEHKJIATypa, ®u3nyecKue CBOKWCTBA aJIKEHOB. 3HAHMS U JIe]aTh BBIBOJbI O 3aKOHOMEPHOCTSX U3MEHEHUI CBOMCTB B
HU30MepHs, I'eomeTrpryeckas H30Mepus aJIKEHOB. TOMOJIOTHYECKOM PSIy alKeHOB. MOJETpOBaTh MOJIEKYJIBI U3yYCHHBIX dakr:
(usnueckue KJIACCOB BEIIECTB.

CBOMCTBA

38- XuMuueckue XHUMHAYECKHE CBOICTBA alIKeHOB. Peaknuu NmeTh nipeacTaBiieHne 0 BOXKHEHIINX XUMUUECKUX CBOMCTBAX alkeHoB. | §29 412

39/3 CBOICTBA JIKEHOB. | MPUCOEIWHEHWS 110 KPATHOU CBSI3A— [IporHo3upoBaTh CBOMCTBA N3y4aeMBbIX BEIIESCTB HA OCHOBAHUH TEOPUHU 5.12
THIPUPOBAHKE, TAJIOTEHUPOBAHHE, XUMHYECKOTO CTPOCHUS OpraHn4YecKuX BemiecTs. VccnenoBate cBOMCTBa
THJPOTAIIOTeHUPOBAaHUE, THAPATAITHSL. W3y4YaeMbIX BemecTB. [[porHO3MpOBaTh CBOWCTBA HEM3YUEHHBIX
[MpaBuino MapkoBHHKOBa U €ro BEIIECTB 110 aHAJIOTHH C H3YYEHHBIMH BEIIECTBAMHU TOTO XKe
00BSICHEHHE C TOUKHU 3PEHUSI JIEKTPOHHOH | roMosioruueckoro psaa. Habmonate 1 onuceIBaTh 1EMOHCTPUPYEMBIE
teopun. OKHCIICHHE aJKEHOB (TOpeHUe, OTIBITHL.

OKHCIICHHE KHCIOPOIOM B IPUCYTCTBUU
XJIOpHU/Ia TaJUIaAns, IO ICHCTBHEM
cepedpa, OKHCIIEHUE TOPTIHM
MIOJIKUCIICHHBIM PacTBOPOB IIEPMaHTaHATa
KaJIMs, OKHcJIeHne no Baruepy).
40/3 [lomyuenue n [TonydeHue ankeHOB U3 aJIKaHOB, XapakTepu3oBaTh HPOMBIIUICHHBIE U JJAOOPATOPHBIE CIIOCOOBI §30 | 10.12
NpUMEHEHUE ANKHUITAIOTEHU]IOB U TIUTAIOTeHAITKAHOB. noy4eHus ajgkeHoB. CONOCTABIATh XHMUYECKUE CBOMCTBA aJKEHOB C
QJIKEHOB. [IpuMeHeHne STHIIEHA U TIPOTHIICHA. obnactsimu ipuMeneHust. HabroaTh M OMUCHIBATH IEMOHCTPUPYEMBbIC
OTIBITHI.

41/3 IIpakTHyeckast [Tonyuenue 3TueHa U3 CMECH CEPHOI ITpoBoaNTh, HAOMIOAATE U ONUCHIBATH XMMUYECKUH SKCIIEPUMEHT I10 Crp. | 11.12
pabota Ne 3. KHCJIOTHI (KOHII.) ¥ THJIOBOTO CITUPTA. MTOJTYYCHHIO dTrIIeHa. HabmronaTh v OMUCHIBaTh CAMOCTOSITEIIEHO 412
ITonyuenue BzanmopeiicTBue TIIIeHA C OPOMHOM MPOBOJMMBIE OMBITHI C TOMOIIBIO POJHOIO SI3bIKA U SI3bIKA XUMUHU.

OTHUJICHA U OIIBITHI C

BOHOﬁ, MOAKHNCIICHHBIM paCTBOPOM

CO6J'H-0)13TL IpaBujia TCXHUKHU 0e30MacHOCTH.




HUM. nepMaHnranara Kanus. ['opeHue sTuieHa.
42/3 AnkanueHsl Ankanuensl. Knaccudukanust TMeHOBBIX HaspiBaTh ankanneHsl o MEXXIyHapOIHOH HOMEHKIaType. OOBsICHITH §31 12.12
yrieBonopooB. ConpsbKeHHbIE JUEHBI. 3JIEKTPOHHOE CTPOCHUE MOJIEKYJI H3yUEHHBIX BEILECTB.
duznyeckre U XUMUYECKHE CBOICTBA KnaccuduumpoBaTs JueHOBBIE YIIeBOAOPOabl. FIMeTh mpeacTaBieHue o
JUBHHWIA U u3onpeHa. 1,2- u 1,4- BOXHEHIINX XUMUYECKUX CBOMCTBAX ankaaueHoB. [Iporno3upoBats
npucoeauHeHne. CuaTe3 OyTaaueHa us CBOWCTBA M3y4aeMbIX BEILECTB HA OCHOBAaHUU TEOPUHU XMMUIECKOTO
OyTaHa u 3TaHONa CTPOEHUS OPIraHNYECKUX BEIIECTB. XapaKTepHU30BaTh IPOMBILIICHHbIE
CHOCOOBI MOTYYEHHSI ATKaJHCHOB.
43/3 [Nonmumepuzanus. [Monumepuzanus. Kayuyku. Bynakanuzanus | XapakTepu3oBaTh NPOMBIIUICHHBIE U JIAOOPATOPHBIE CLIOCOOBI §32 | 17.12
Kayuyk. Pe3una. KayqdyKoB. Pe3nHa u 500HHT. MOTy4eHMs KayqyKoB. COIOCTaBIATh XUMAYECKHE CBOICTBA
AJKaJUCHOB C 00JIACTSMHU PUMEHECHHSI.
44/3 AJKUHBI . Ankunbl. O0IIas XapaKTepUCTHKa, HaspiBaTh ajNKUHBI 10 MEXIYHApOIHOH HOMEHKIAaType. OOBSCHITD §33 18.12
Crpoenue, HOMEHKJIaTypa U H30Mepusl aJKHUHOB. 3JIEKTPOHHOE CTPOCHUE MOJIEKYJ 3yUeHHBIX BemecTB. O6001maTh
HOMEHKJIaTypa, CrpoeHne MONEKYJIbl alleTUIICHA. 3HaHUS U A€J1aTh BBIBOJBI O 3aKOHOMEPHOCTSIX M3MEHEHHUI CBOICTB B
HU30MepHs, OusnyuecKre CBOWCTBA ATKHHOB. TOMOJIOTHYECKOM PSIIy alKHHOB. MOJIeTUpOBaTh MOJIEKYIIBI H3yYCHHBIX
¢dusnueckue KJIACCOB BEIIECTB.
CBOICTBA.
45/3 Xumugeckue CBOICTBa aIKMHOB XMMHUYECKHE CBOWCTBA | VIMeTh mpeacTaBieHue O BXKHEHIIINX XUMUYECKIX CBOMCTBaX ankuHOB. | §34 | 19.12
CBOMCTBA QJIKMHOB. | AJIKUHOB. Peakiuu nprucoe1uHEeHUs IIporHo3upoBaTh CBOMCTBA M3y4aeMbIX BEILIECTB HA OCHOBAHUU TEOPHUHU
rajJloreHoB, FaJIOT€HOBOAOPOIOB, BOJIBL. XUMHAYECKOTO CTPOCHUS OpraHndeckux BemecTs. [Iporuno3uposats
I'mopuposanue. Tpumepuzauus u CBOWCTBA HEM3YUCHHBIX BELIECTB 110 AHAIIOTUH C U3YYCHHBIMU
JUMepH3anus aneTuiena. KuciotHee BEIIECTBAMH TOTO K€ TOMOJIOTHYECKOTO psijia. HabmonaTs u onuchiBaTh
CBOICTBA aJIKUHOB C KOHLEBOW TPOMHOM JIEMOHCTPUPYEMBIE OIIBITHI.
CBSI3BIO.
46/3 [lomyuenue u KapOumaeiii MeTo ] morydeHus aneTwieHa. | XapaKTepr30BaTh MPOMBIILIEHHBIE U Ja00paTOPHBIE CIIOCOOBI §35 | 24.12
MpUMEHEHNE [Muponu3z merana. CUHTE3 ATKWHOB noy4eHus anKuHOB. CONOCTABIATh XMMHUYECKUE CBOMCTBA aJIKUHOB C
QJIKHHOB. ANKUJIMPOBaHUEM AllCTUIIHAIOB. obnactsimu ipuMeHeHust. HabnronaTh M ONMUCHIBATh IEMOHCTPUPYEMBbIC
IIpuMeHeHue aJKHUHOB. OTIBITHI.
4713 Pemenue 3anau u BellosiHEHNE yIPAKHEHUI 110 TEMaM Hcnonp30BaTh anropuT™Mel pH penieHnd 3a1a4. CoCcTaBiIsATh ypaBHEHUS 25.12
BBIIIOJIHEHUE «AJIKaHBI», « AJIKEHBI», «AJIKHHBD» Ha 10 33/IaHHBIM CX€MaM IPEBPALIEHUN.
YIpaxXHEHUH 1O COCTaBJICHHE YPAaBHEHUN peakiuii,
TeMaM «AJIKaHbl», | COOTBETCTBYIOIIMX 33aJaHHBIM CXEMaM,
«AJIKEHBI», COJIep KalllMM HEH3BECTHBIE BEIIECTRA.
«ATIKUHBD. Pemenue 3anau
48/3 Apomartudeckue Apensl. [loHsTHE 00 apOMaTH4YHOCTH. Ha3zpiBaTh apeHs! 10 TPUBUAIBHON M MEXIyHAPOIHOW HOMEHKJIATYpeE. §36 | 26.01
YIIIEBOAOPOIBL. [IpaBuno Xrokkens. benzon— crpoenue OOBACHATD NEKTPOHHOE CTPOSHHUE MOJIEKYJI U3yUCHHBIX BELIECTB.
Crtpoenne MOJIEKYJIbI, (PU3MUECKUE CBOMCTRA. O0600maTh 3HAaHUA U JENIaTh BEIBOABI O 3aKOHOMEPHOCTSIX U3MEHEHUH
OEH30JILHOTO l'omonoruyeckuii psg Oensona. M3omepusi | CBOMCTB B TOMOJIOTHYECKOM PSJIY apeHOB.




KOJIbLIA, JIM3aMELICHHBIX OCH30JI0B Ha IPUMEpE
HOMEHKJIaTypa, KCHUJIOJIOB.
HU30MepHs,
¢dusnueckue
CBOHCTBA apeHOB.
49/3 XHAMHYCCKHE Peaknun 3amereHrst B 0€H30IbHOM SIIIPE NmeTh peacTaBiIeHHE 0 BAKHEHIINX XUMHISCKIX CBOMCTBAX apeHOB. §37 14.01
CBOHCTBa OeH30/ma | (raJoreHnpoBaHKE, HUTPOBAHUE, ITporHo3upoBaTh CBOMCTBA U3y4aeMbIX BEIIECTB HA OCHOBAHUU TEOPUH
U €r0 TOMOJIOTOB aNKUINpoBaHue). Peakuinu nmprcoequHEHUs] | XUMHYECKOTO CTPOCHHUSI OpraHndecKux BemiecTB. [Iporuno3upoBath
K OeH30Iy (THAPUPOBAHHUE, XJIOPUPOBAHNE | CBOICTBA HEW3YUCHHBIX BEIIECTB MO aHAJOTHU C U3yYCHHBIMU
Ha cBeTy). OCOOEHHOCTH XUMUHU BEIIECTBAMHU TOT'0 K€ rOMOJIoruyeckoro psaa. Habmoaare u onucsiBaTh
ankunoeH3onoB. OKUcIeHne JEMOHCTPHPYEMBIE OTIBITHI.
aNnKuI0EH30JI0B PACTBOPOM IIEpMaHTaHaTa
Kajud. [ anoreHupoBanue ankuiOCH30I0B B
OOKOBYIO TIeTIb.
50/3 [Tony4yenue u [Tony4yeHue u npuMeHEHHE apPEHOB. XapakTepu30BaTh MPOMBIIIIICHHBIC U JJA00PaTOPHBIE CIIOCOOBI §38 15.01
IIPUMEHECHUE Peaknus Bropua—®urrura Kak METox nosryueHusi apeHoB. CONoCTaBIATh XMMUYECKHE CBOMCTBA apeHOB C
apeHOB. CHHTe3a anKuioeH3010B. CTUPOIT KaK oOmnactsimu npumeneHust. HaOnronaTe 1 onuchIBaTh IEMOHCTPUPYEMBIE
npUMep HempeaebHOr0 apOMaTHIECKOTO OTIBITHL.
COCIIMHEHMSI.
51/3 [Ipuponusie [IpupomHBIE HCTOYHHUKH YTIEBOIOPOIOB. XapakTeprn30BaTh OCHOBHBIE HAIIPABIICHHUS UCTIONH30BAHUS U §39 | 16.01
HUCTOYHUKHU ITpupoaHsIii ¥ IOy THEIA HEQTAHBIE ra3el, | nepepaboTku HedTH, IPUPOAHOTO ra3a U KAMEHHOTO YIJIsl.
YTJIEBOJIOPOJIOB. UX COCTaB, UCTIONb30BaHue. HedTh kak
Hedtb, ra3, yrons. | cMmech yriaeBogopoos. [lepsuunast
[lepBuunas nepepaboTka HepTu. KameHHBIN yrois.
nepepaboTka
YTIIEBOAOPOIHOTO
CBIPbAL.
52/3 I'my6okas Bropuunas nepepaborka Hedtu. Kpekunr | OnepupoBaTh MOHATHIMHU «KPEKUHTY, KITUPOIU3», «PU(OPMHUHIY. §40 | 21.01
nepepadoTKa Hedu. [Tuponus. Pudopmumnr. OOBSICHATH OTIMYHUS TEPMUUECCKOIO KPEKHHra OT KaTATUTHUECKOTO.
HedTr. Kpekunr, XapakTepru3oBaTh OCHOBHBIC HAIIPABICHHS TITYOOKOH TIepepaboTKH
PUPOPMUHT. HETH.
53/3 I'enetnueckas ['eneTnueckas CBSA3b MEXKAY Pa3InUHBIMU OnuchIBaTh TEHETUYECKUE CBA3H MEKIY M3YUEHHBIMH KllacCaMHU §41 | 22.01
CBSI3b MEXTY KJlaccaM¥ yriieBoiopoioB. KauecTBeHHBIe | opraHmdeckux coequHeHui. COCTaBIISATh YPAaBHEHHUS PEAKITUA,
Pa3NUYHBIMA PeaKIyu Ha HeTIpeaeNIbHBIE YIIIEBOAOPOIbl. | HIUTIOCTPUPYIOIIMX T€HETHIECKYIO CBSI3b MEXIY Pa3IHYHBIMU
KJlaccaMu yrieBoaopoaamu. CocTaBIIsITh ypaBHEHHUS peakUid 10 3a1aHHON cxeMe
YIJIEBOAOPOJOB. IIPEBPAILICHHI, COlepKallleld HEU3BECTHBIE U YCIOBUS PEAKLIUM.
54/3 lNamorenomnponsBoz | I'anoreHonpon3BOIHBIE YTIEBOAOPOIOB. HaspiBaTh raioreHonpou3Bo/IHbIE YTIIIEBOJOPOIOB 10 MexkIyHapoaHod | §42 | 23.01
HBIC CrpoeHne, HOMEHKJIATypa, H30MepHs, HOMeHKnatype. OOBSICHATB SIEKTPOHHOE CTPOCHHE MOJIEKYJT




yTJI€BOIOPOJIOB. ¢du3nuecKue 1 XUMHYECKHE CBOHCTBA. M3y4YeHHBIX BemecTB. O000IAaTh 3HAHUS U AETaTh BHIBOJBI O
Crpoenue, Peakuun 3aMerieHust rajoresa Ha 3aKOHOMEPHOCTSIX U3MEHEHHUM CBOWCTB B TOMOJIOTHUECKOM PAY
HOMEHKJIaTypa, TUIPOKCHII, HUTPOTPYIITy, IUAHOTPYIIILY. raJIOTeHONPOU3BOAHBIX YIIIEBOAOPOIOB. MIMeTh npencrasieHue o
HU30MepHs, JeiicTBre Ha raqoOreHIPOU3BOJHEIE BOKHEHIINX XUMHUYECKUX CBOHCTBAX raJlOr€HONPONU3BOIHBIX
¢usnueckue u BOJIHOT'O ¥ CITUPTOBOT'O PACTBOPA MIETOYH. | YIIeBoAopoaoB. [IporHo3upoBaTh CBOMCTBA H3ydaeMbIX BEIICCTB Ha
XMMUYECKUe CpaBHEHHE PEaKLIMOHHON CIIOCOOHOCTH OCHOBAHUH TEOPHH XMMHUYECKOTO CTPOEHHS OPIraHUYECKUX BEILECTB.
CBOICTBA. QJIKWJI-, BUHWI-, QEeHMI- 1 ConocTaBisTh XUMHUYECKHE CBOMCTBA raJIOr€HONPONU3BOAHBIX
OensuiranoreHua0B. [lpumenenue YIJIEBOAOPOJIOB € 00JIaCTSIMH TPUMEHEHHUSI.
rajJoreHnpon3BoIHbIX. Mcroap30Banue
rajJOreHIIPOU3BOIHBIX B OBITY, TEXHUKE U B
cuHTe3e. MarHuioprannieckue
COEJIMHEHMS.
55/3 Ob6o06matomee CocraBrienue GopMyn 1 Ha3BaHUI CucremaTu3upoBaTh 1 00001IaTh MOTyYSHHBIE 3HAHHUS O CTPOSHUH, ITorT | 28.01
MOBTOPEHHE TI0 YIJIEBOAOPOIOB, UX TOMOJIOTOB, H30MEPOB. | CBOMCTBAX, MOJIYYECHUH U MPUMEHEHHUH YIIIeBoAOpoaoB. COCTaBIATh .
TeMe 3aaHus IO COCTABJICHUIO YPAaBHEHUH oboOmaromme cxeMbl. ONMUCHIBATH TEHETHUECKUE CBSI3U MEKIY §24-
«YTIEeBOAOPOABD»Y | pEaKkLMid C y4acTHEM YIJIEBOAOPOIOB; W3y4YCHHBIMHU KJIaCCaMH OPTaHMYECKUX COeIMHEHUI. 42,
peaxuuii, WITIOCTPUPYIOLIUX MOJT.
TEHETHYECKYIO CBSI3b MEXKIY Pa3THIHBIMH K K.p.
KJIaccaMH yIJIEBOIOPOJOB
56/3 KonTtpoasnas KonTpoins 3HaHuil o TeMe Ocy1ecTBIIATh TO3HABATENIBEHYIO PE(IEKCHIO B OTHOIIECHUH 29.01
padoTta Ne2 mo «YTneBogopoab» COOCTBEHHBIX JOCTIXEHUH B IIpOLecCe peIieHus y4eOHBIX U
TeMe MO3HABaTENBHBIX 3a7ad.
«YTIeBOAOPOABDY
TEMA 4. KHCJIOPOJACOAEPKALIIUE OPTAHUYECKHUE
COEIMHEHUSA
57/4 CriupTsl. Cnuptel. Homenknarypa u usomepus HaspiBaTh cliUpThI IO MEXKAYHAPOAHOM HOMeHKIaType. OOBSICHATH §43 | 30.01
cnupToB. TokcHyeckoe neiicTBUE Ha 3JIEKTPOHHOE CTPOECHUE MOJIEKYJ N3yUeHHBIX BemecTB. O6001maTh
OpraHu3M METaHOJIa U ITaHOJIA. 3HAHWS U JIeNaTh BBIBOJIBI O 3aKOHOMEPHOCTSX U3MEHEHUH CBOICTB B
Ousnueckre CBOWCTBA MPEAETbHBIX TOMOJIOTHYECKOM STy CITUPTOB.
0JIHOATOMHBIX CIIMPTOB.
58- XuMudeckue XHUMHYECKHE CBOMCTBA CITUPTOB HmeTp nipecTaBiieHre 0 BXKHEHIINX XUMUUECKUX CBOicTBax cnupToB. | §44 | 4.02
59/4 CBOWCTBA U (KMCIIOTHBIE CBOWCTBA, PEAKITHH [Iporao3upoBathk CBOMCTBA N3y4aeMBIX BEIIECTB HA OCHOBAHUH TEOPUHU 5.02
MoJTyYeHne 3aMelIeHUs THIPOKCHILHOM TPyl Ha XUMHAYECKOTO CTPOCHUS OpraHN4ecKuX BemiecTs. [IporHo3npoBaTh

criuptoB. [IpocTeie
3UPHL

TaJIOreH, MEKMOJIEKYJIApHast U
BHYTPUMOJIEKYJISIpHAS JeTuApaTaIus,
OKHCIJIEHUE, PEAKIIUH YTIEBOJOPOIHOTO
paaukana). AnkoronsTsl. [ unponus,
AIKUJIMPOBaHUE (CHHTE3 MPOCTHIX A(PUPOB
o Bunsimcony). [IpombiniuieHHBINH CHHTE3

CBOICTBA HEM3YUEHHBIX BEIECTB 110 aHAJIOTUU CH3Y4YEHHBIMU
BEIIECTBAMHU TOTO K€ TOMOJIOTHYECKOT0 psijia. XapaKkTepru30BaTh
MIPOMBIIIUIEHHBIE 1 TA0OPATOPHBIE CITOCOOBI MOTYYEeHHUS CITUPTOB.
ConocTaBmsTh XMMHUYECKHE CBOMCTBA CITUPTOB C 00JIACTIMH
npumenenus. MccnenoBars cBOHCTBa n3yyaeMblx BemecTB. HaOmoaats
JIEMOHCTPHUPYEMBIE U CAMOCTOATEIHHO POBOJMUMBIE OIBITHI.




metanona. [Ipocteie 3dups! Kak n3o0Mepsl
MIPEIEbHBIX OJTHOATOMHBIX CITUPTOB.
CpaBHeHHE X QU3UIECCKUX U XUMHUSCKUX
CBOMCTB CO CIIMPTaMHU.

HaGmronaTh 1 ONKMCHIBATh XUMHUYECKUE PEAKIIUU C IIOMOIIIBIO POTHOTO
SI3BIKA M s3bIKa XuMuH. CoOII01aTh MpaBHiIa TEXHUKH 0€301TaCHOCTH.

60/4 IpakTnyeckas [Mony4enue 6pomMdTaHa U3 STAHOJA U [TpoBoaKTH, HAOMIOAATE U ONIMCHIBATH XUMUYECKUH SKCIIEPUMEHT T10 Crp. | 6.02
padota Ned4, Opommua HaTpUs nosrydeHuro OpomdTaHa. HabmogaTe 1 omuceBaTh CaMOCTOSITETHHO 413
[MTomyuenue HPOBOIUMEIE OTIBITHI C TIOMOIIBIO POTHOTO S3BIKA M S3bIKA XUMHU.

OpomMdTaHa CobmroaTh MpaBujia TEXHUKH 0€30MacCHOCTH

61/4 MHoroaToMHbIe COUPTHl MHOTOATOMHBIE CITUPTHI. HaspiBaTh MHOTOATOMHBIE CITUPTHI IO TPUBHATILHOM U MexayHapoaHoir | §45 | 11.02
CTIUPTHI OTHUIICHTIIMKOIb U TIIHUIEPHH, UX HOMEHKJaType. OOBSCHATH HIIEKTPOHHOE CTPOSHNE MOJIEKYJT

¢du3nUecKue 1 XUMHYECKHE CBOHCTBA. W3yUYCHHBIX BeIecTB. FIMETh MmpecTaBiIeHue 0 BaXXHEUIIINX

CuHTE3 JHOoKCaHa U3 STUIICHTITHKOJIAL. XMMHUYECKUX CBOWCTBaX MHOTOATOMHBIX CIIUPTOB. [IpOorHo3upoBath

TOKCHYHOCTB STHICHTIHKOIIS. CBOMCTBA M3y4aeMBIX BEIECTB HA OCHOBAHUH TEOPHH XUMUIECKOTO

KauecTBeHHas peakyisi HA MHOTOATOMHBIE | CTPOCHUS OPraHMYECKUX BemIecTB. CONOCTABIATh XUMHUYECKUE

CIIUPTHI. CBOWCTBA MHOTOATOMHBIX CIIUPTOB C OOJIACTSIMUA IPUMEHEHHS.
Habnronath 1eMOHCTpUPYEMBIE U CAMOCTOSITEEHO MPOBOAMMBIC
ombITHl. HabmoaaTh 1 ONHUCHIBaTh XUMUYECKHE PEaKINH C TIOMOIIBIO
POIHOTO SI3bIKA U sI3bIKa XUMUH. VneHTHGHIupOBaTh MHOTOaTOMHBIC
CIHPTHI C TOMOIIBIO KaueCTBEHHBIX peakiuii. CoOmoaaTs npaBuia
TEXHUKHU 0€30MaCHOCTH.

62/4 DeHobI. ®enonsl. Homenknarypa u usomepus. HaspiBaTh peHOIBI IO MEXIyHApOAHOH HOMEHKIATYpe. OOBSICHAT §46 | 12.02
B3anMHoe BIMsiHHE TPYIIT aTOMOB Ha AIIEKTPOHHOE CTPOCHUE MOJIEKYJI U3yUEHHBIX BellecTB. OnpenensiTh
npumMepe Genona. dusndeckue U BIIUSHUE HA PEAKIIMOHHYIO CIIOCOOHOCTh ()eHOJIa P-S-CONPSIKEHMUSL.
XMMHYECKHE CBOWCTBA (heHOIa M Kpe3oJioB. | MIMeTh mpecTaBieHne 0 BaKHEHIINX XMMUUECKHX CBOMCTBaX (PEHOIIOB.
Kucnornsie cBoiicTBa ()eHOJIOB B [TporHo3upoBaTh CBOMCTBA U3y4aeMbIX BEIIECTB HA OCHOBAHUN TEOPUH
CpaBHEHHH CO criupTamu. Peakimn XMMHUYECKOTO CTPOCHUSI OpraHu4ecKuX BelecTB. ComocTaBiiaTh
3aMelIeHUs B OCH30JIbHOM KOJIBIIE XMMHUUYECKHE CBOWCTBA (PEHOJIOB C 00JIACTIMH IIPUMEHEHHS.
(rasoreHupOBaHKE, HUTPOBAHUE). HccnenoBats cBOWMCTBA M3Y4aeMbIX BEIIECTB. MaeHTHOUIINPOBATH
Oxucnenue (penoson. KauecTBeHHbIC (heHOJIBI C TIOMOIIBI0 KaYeCTBEHHBIX peakiuii. CoOo1aTh mpaBuia
peakin Ha Genodn. [Ipumenenue Gpenona. | TexHuKH Oe3omacHocTh. CoOII0AaTh MpaBHiIa IKOIOTHYECKOM

Oe3omacHOCTH pH padoTe ¢ HeHONICoIepKALTIMU MaTeprUalIaMH.

63/4 Pemenwne 3amau u BrinonHeHNe ynpaXHEHNH 110 TeMe BEISBISATE B3aMHOE BIIMSHUE aTOMOB B MOJIEKYJIaX OPTaHUIECKUX 13.02
BBINIOJTHEHNE «CriapTsI ¥ (heHONBI», HA COCTABJICHHE COCTMHCHUH Ha IPUMEPE CPaBHEHHUS CBOMCTB OeH30I1a, (heHoa,
yIpaKHEHUH 10 YpaBHEHUH peakyid, COOTBETCTBYIOLINX anugaTtryeckoro cnupra. Mcrnonb30BaTh alNropuTMbl IPH PELLICHUN
teme «CupThl U 3aJaHHBIM CXEMaM, COAEPKaIIUM 3agad. CoCTaBiIsATh ypaBHEHUS 110 3aJJaHHBIM CXEMaM MPEeBPAaleHNH.

(dheHOoNBI». HEeM3BECTHBIE BelllecTBa. Pelienue 3amay.

64/4 KapbonmnibHbie Kap6ouunbHbie coennHeHns. JnexkTpoHHoe | Has3piBaTh kKapOOHMIBHBIE COSTUHEHNS IO TPUBHAIBLHON U §47 | 18.02

COCAMHEHHS: CTpoeHue KapOOHWIBHOM IPYIIIBL. MEXIYHapoIHOH HOMEHKJIaType. OOBSICHST 3JIEKTPOHHOE CTPOSHHE




HOMEHKJIaTypa, Howmenxknarypa, nzomepus aibIeriioB. MOJIEKYJ N3yUeHHBIX BemlecTB. O000IATh 3HAHUS U IENaTh BHIBOJBI O
N30MepHs, peakuuu | Anbaeruisl 1 keronsl. dusndeckne 3aKOHOMEPHOCTSIX U3MEHEHHUM CBOWCTB B TOMOJIOTHUECKOM PAY
HIPUCOEIUHEHUS CBOMCTBa (hopMasibAErua, alleTaNbAeTUAa, | aJbAErUI0B U KeTOHOB. CpaBHUBATh PEAKLIMOHHYIO CLIOCOOHOCTH

anerona. [ToHsTHE O KETO-EHOIBHOM aNbJETU/I0B U KETOHOB B PEaKHsIX MPUCOSTUHEHUSI.

TayTOMEPUHN KapOOHMIBHBIX COEANHEHHH.

Peakuun nmpucoequHeHs BOJIbI, CIIUPTOB,

LIIAaHOBOAOPOAA U THIPOCYIb(UTa HATPHSL.

CpaBHeHHUE PeaKLIMOHHON CIIOCOOHOCTH

AJIBJETU/I0B U KETOHOB B PEAKIIMIX

IPUCOEANHEHHSL.

65/4 XUMHYeckue Peakuuu 3amerienus aToMoB BoJopo/a npu | MiMeTs mpeacTaBieHue 0 BXKHEHIIINX XUMHUYECKUX CBOMCTBAaX §48 | 19.02
cBolicTBa U MeToabl | D-yrmeponHoM arome Ha rajoreH. KapOOHMIIBHBIX COeTUHEHU. [[porHO3UpOBaTh CBOWCTBA N3yYaeMbIX
MOy 4EHUs [Monumepuzanus Gpopmanpaeruia u BEIIECTB HA OCHOBAaHHH TEOPUH XUMHYECKOTO CTPOCHUS OPraHUIECKUX
KapOOHWITBHBIX aueraibaeruga. CUHTE3 CIIUPTOB BemiecTB. MccrenoBars CBOWCTBA H3y4aeMbIX BemecTB. HabmonaTh
COCAMHEHHH B3aUMOJICHCTBIEM KapOOHMIILHBIX JEMOHCTPHPYEMBIE U CAMOCTOSITEIIEHO MTPOBOJMMEIC OITBITHI.

COEIMHEHHH C peakTuBOM I puHBspa. HaOnronaTh 1 OMUCHIBATD XUMHUUECKUE PEAKLIUHU C IOMOLIBIO POAHOTO
Oxucnenne KapOOHWIBHBIX COCAMHEHHM. A3bIKA U s3bIKa XUMUU. VneHTuduuupoBaTs anpAeruisl ¢ OMOLIbIO
CpaBHEHUE OKUCIICHHUS alIbACTHIOB U KadecTBEHHBIX peakiuid. CoOM0AaTh paBuiia TEXHUKH 0€30MaCHOCTH.
KeToHOB. BoccranoBienne kapOOHWIBHBIX | COMOCTAaBIATH XUMUYECKHE CBOMCTBA KApOOHMIBHBIX COSAMHEHHH C
coeHeHNH B ciupThl. KauecTBeHHBIE 001acTsIMU IPUMEHEHHUSL.

peaKIny Ha allbACTHIHYIO TPYIIIY.

Peakiiuu anba015HO-KPOTOHOBOM

KOHJIeHCalui. MeTo bl oIy YeHHs

KapOOHMJIBHBIX COEMHEHHH.

66/4 IIpakTHyeckan [Nonmyuenue aneToHa u3 arerara Kanbius 1 | [IpoBouTh, HAOIIOATH U ONKUCHIBATH XUMHUYECKUH SKCIIEPUMEHT T10 Crtp. | 20.02
pabota NeS. W3y4YEHHUE €T0 CBOMCTB MoJTy4eHHIo arieToHa. HabioaTh v ONMUCHIBATH CAMOCTOSITEILHO 414
[onyuenue MPOBOJMMBIE OTIBITHI C IIOMOILBIO POIHOTO SI3bIKA U SI3bIKA XUMHH.
areToHa Co0umro1aTh MpaBUIIa TEXHUKH 0€301aCHOCTH

67/4 Kapbonossie Kap6oHoBbBIE KUCIOTHI. DIIEKTPOHHOE HaspiBaTh KapOOHOBBIE KUCIOTHI IO TPUBUAILHON M MEKTyHAPOTHOM §49 | 25.02
KHCJIOTBI CTpoeHue KapOOKCHIBLHOM IPYIIIIHL. HOMeHKnatype. OOBSICHATE SIEKTPOHHOE CTPOCHUE MOJIEKYJT

I'oMostornyeckuii psa npenenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
®dusnueckure CBOMCTBa KAPOOHOBBIX KUCIIOT
Ha IpUMEpPE MypPaBbUHOMN, YKCYCHOH,
MPOMMOHOBOM, MATLMUTUHOBOU U
CTE€apUHOBOM KUCIIOT. XUMUYECKUE
CBOMCTBa KapOOHOBBIX KUCJIOT. KucnoTHBIE
CBOWCTBa (M3MEHEHUE OKPACKH
WHJMKATOPOB, PEAKLIUU C AKTUBHBIMU

M3y4eHHBIX BemecTB. O000IaTh 3HaHUS U JIENNaTh BBIBOBI O
3aKOHOMEPHOCTIAX W3MEHEHHI CBOWCTB B TOMOJIOTHYECKOM pany
Kap60HOBI)IX kuciot. UMeThb MpeaACTaBJICHUE O BaXXHEUIITNX XUMHUUECKHX
CBOICTBax KapOOHOBBIX KUCIOT. OOBSICHATH U3MEHEHHUE CHITBI
Kap6OHOBLIX KHCJIOT IIPpX BBEACHUN JOHOPHBIX U aKICIITOPHBIX
3amecrturelsieid. [[porHo3npoBaTh CBOMCTBA N3yYaeMbIX BEILIECTB Ha
OCHOBAHUH TE€OPUHU XUMUYECKOT'O CTPOCHUSI OPraHUYECKUX BEILIECTB.
HccnenoBatk cBoicTBa M3ydaeMbIx BemlecTB. HaOmronaTsh
JEMOHCTPHUPYEMBIC U CAMOCTOATCIILHO IPOBOANMBIC OIIBITEHI.




MeTaJlJlaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBaHUAMH, coJsiMK). [Tomyuenue
MYpPaBbUHOM U YKCYCHOU KHUCIIOT B
MPOMBIIIIEHHOCTH. Bricime kapOoHOBEIE
kucaotel. [l{aBeneBast kucnoTa Kak
IPEACTAaBUTENb JUKAPOOHOBBIX KHCIIOT.

HaGmronaTh 1 ONKMCHIBATh XUMHUYECKUE PEAKIIUU C IIOMOIIIBIO POTHOTO
SI3BIKA M s3bIKa XuMuH. CoOII01aTh MpaBHiIa TEXHUKH 0€301TaCHOCTH.
CoItoCTaBIATh XUMHYECKHE CBOMCTBA KapOOHOBBIX KHUCIIOT C 00IaCTsIMHU
MPUMEHCHUSI.

68/4 MpakTnyeckas [lonmy4yeHune ykcycHON KUCIOTHI U3 anerara | IIpoBoanTs, HaOMOAATh U ONMCHIBATE XUMHUUECKUH IKCTIEPUMEHT I10 Crp. | 26.02
pa6orta Ne6. HATpHsI U U3YUYCHUE €€ CBOICTB MOJYYEHUIO YKCYCHOW KUCIIOTHI U U3Y4eHUIO ee cBoHCTB. Habmomate u | 413
[onyuenue OIHCBIBATH CAMOCTOSATENLHO MPOBOAUMBIE OTIBITHI C TOMOLIBIO POJHOTO
YKCYCHOH KHCIIOTHI A3bIKa U A3bIKa XuMun. CoOoaaTh MpaBuiia TEXHUKH 0€30MacHOCTH

69/4 OynkuroHanpHele | OyHKIMOHATBHBIE POU3BOHBIC OOBACHSTB NEKTPOHHOE CTPOSHHE MOJICKYJI U3yYCHHBIX BELICCTB. §50 | 27.02
NIPOU3BOJHBIC KapOOHOBBIX KUCIIOT. [lomyueHne HMeTs npeacTaBiIeHUE 0 BXKHEUIIINX XUMUUECKUX CBOMCTBAX
KapOOHOBBIX XJIOPAHTUIPHUIOB M AaHTHAPHIOB KUCIIOT, UX | (YHKIMOHAIBHBIX IIPOM3BOAHBIX KapOOHOBBIX KUCIOT. CpaBHUBATH
KHCIIOT ruaponus. [lonydenne cioxxHbBIX 3QUPOB ¢ | (U3WUECKUE CBONCTBA U PEAKIIMOHHYIO CIIOCOOHOCTH CIIOKHBIX A(UPOB

WCIIOJIb30BaHUEM XJIOPAHTUIPHUIIOB U Y M30MEPHBIX UM KapOOHOBBIX KHCIOT. [IporHo3upoBaTh cBOWCTBA
AHTUAPHUIIOB KUCIOTI MIPOITN3 CIIOKHBIX M3y4YaeMbIX BEIECTB HA OCHOBAHUH TEOPHH XUMHUECKOTO CTPOCHHS
3¢upoB. CHHTE3 CIOKHBIX 2QUPOB OpraHMYeCcKHX BEIIECTB. VccrienoBaTh CBONCTBA H3ydaeMBbIX BEIECTB.
¢denonoB. CnoxHble 3UPHI HabnronaTh v ONMUCHIBATh XUMHUECKUE PEAKIIMHU C TIOMOMIBIO POJTHOTO
HEOpraHMYeCKUX KUCIOT. HuTpornuuepuH. | si3bika U s3bika xumud. CoOtogaTh npaBuiia TEXHUKH 0€30MaCHOCTH.
Amuzpr. CuHTE3 KapOOHMITBHBIX ComocTaBisATh XUMUYECKHE CBOMCTBA (DYHKIIHOHATBHBIX TIPONU3BOIHBIX
COEIMHEHMH Pa3JIOKEeHUEM KaJIbIIHEBBIX KapOOHOBBIX KUCIIOT C 00JIaCTIMHU NPUMEHEHUSL.

coJiell KapOOHOBBIX KUCJIOT.

70/4 IIpakTHyeckas CuHTe3 THIaneTaTa U3 yYKCycHoU KUcioThl | [IpoBoanTh, HAOIIOIATh U OMMCHIBATE XUMHUUECKHIA IKCTIEPUMEHT T10 Crp. | 3.03
padora Ne7. ¥ 9TaHOJIa HOJyYeHUIO dTHiIaneTaTa. HabmronaTh 1 OMUChIBaTh CaMOCTOSATEIHHO 415
[Monyuenue MPOBOJIIMBIE OTIBITHI C TIOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMHH.

JTHJIALETaTa Cobro/1aTh MpaBHiIa TEXHUKH 0€30MaCHOCTH

71/4 MHuoroobpazue [IpencraBnenne o HepeAETbHBIX, HazbiBaTh HempenenbHbIe, apoMaTHIECKUE U JTUKAPOOHOBBIE KHCIOTHI §51 4.03
KapOOHOBBIX apPOMAaTHYECKHUX M TUKapOOHOBBIX 10 TPHBUAIIBHOM U MEXIYHApOIHON HOMEHKIaType. OOBICHATH
KHCJIOT kucinoTax. OCOOEHHOCTH UX CTPOCHUS U AIIEKTPOHHOE CTPOCHUE MOJIEKYJI U3yUEHHBIX BelecTB. COMmoCTaBIATh

CBOWCTB. 3HaYeHHE KAPOOHOBBIX KHCIIOT XMMHUYECKHE CBOMCTBA HEMPEACTbHBIX, apOMAaTHYCCKUX U
JUKapOOHOBBIX KHCIIOT C 00JIACTSIMHA IPUMEHEHHUSI
72/4 Pemenune 3amau BrinonneHue ynpaxHeHui o Teme Hcnonb30BaTh anropuTMbl IpH perieHnd 3a1a4. CocTaBisTh ypaBHEHUS 5.03

Y BBITIOJIHEHUE
YIpaxXxHEHUH 1O
teme «KapOboHOBEIE
KHCIIOTBI»

«KapOoHOBBIE KUCTIOTBI», HA COCTaBJICHHE
YpaBHEHUI peaklni, COOTBETCTBYIOIIUX
3a/laHHBIM CXE€MaM, COAEP KALUM
HEU3BECTHBIE BellecTBa. Pemenne 3anay,
BBIBOJT MOJIEKYJISIPHOM (POPMYITBI
KapOoHOBBIX KHCJIOT. CocTaBlieHHE CXEM

0 33JaHHBIM CXEMaM IPEBpaLICHUI.




CHHTE3a 3aJJaHHBIX COCAUHCHMI

73/4 IIpakTHyeckas Pemenne kauecTBeHHBIX 3a7a4 Ha [TpoBoaNTH, HAOMIOAATE U ONIMCHIBATH XUMUYECKUH SKCIIEPUMEHT T10 10.03
padoTta Ne8. pacro3HaBaHUE KUCIOPOACOAEPIKALINX Pacro3HaBaHUIO KHCIOPOACO AePrKaIUX OPraHUYECKUX COEAUHCHUH.
Pemenne OpraHMYECKUX COETMHEHUM HabnronaTh 1 ONMUCHIBATD CAMOCTOSTEIBHO MTPOBOUMBIC OTIBITHI C
SKCIIEPUMEHTAITLHBI TIOMOIIBIO POJHOTO SI3bIKA U s3bIKa XUMUHU. CoOII01aTh MpaBmiIa
X 3aJa4 10 TeMe TEXHUKHU 0€30IacCHOCTH
«Kucnopoacoaepx
amue
OpraHu4ecKue
BEIIECTBA»

7414 O06001aroIun 3aiaHus M0 COCTABJICHUIO YPaBHCHHIA CucreMaTH3UpoBaTh U 0000IIATh MOJYyUYCHHBIE 3HAHHUS O CTPOCHUH, TTosT | 11.03
YPOK TIO TeMe peaxiuii ¢ yuacTueM CBOICTBAaX, MOJYYEHUHU U IPUMEHEHUHU KUCIIOPOICOAEPIKAIINX .
«Kucnoponcoaepx | KUCIOPOACOAEPKAIIUX OPTraHUYECKUX opramyecKkux coequHeHnid. COCTaBIATH 000OIAIONTIE CXEMBI. §43-
aiue COCIMHEHHH; peakui, WunocTpupytomux | OmuchIBaTh TEHETHYECKHE CBSI3H MEXy U3yUEHHBIMHU KJIACCaAMU 51
OpraHu4eckue T€HETUYECKYIO CBSI3b MEKIY HUMHU. OpPraHUYecKUX COeAMHEHHUN
COETUHEHUSDY CocraBreHue ypaBHEHUH N0 3aJJaHHBIM

cXeMaM IpeBpaleHui

7514 KonTtpoasnas KonTpoins 3HaHMil o TeMe Ocy1ecTBIIATh TO3HABATENIBEHYIO PE(IEKCHIO B OTHOIIECHUH 12.03
padota Ne3 1o «Kucnopoacoaepkaiiie opraHndecKkre COOCTBEHHBIX JIOCTHKCHHI B TIPOIIECCE PELICHHS YISOHBIX U
TeMe COCIMHEHHS» MO3HABATENbHBIX 33124
«Kucnoponconepx
amue
OpraHu4ecKue
COCAMHEHHS»

TEMA 5. A30T- U CEPOCOJEPXXAIINUE COEJUHEHUSL
76/5 AMUHBI Awmunsl. U3omepust amuHOoB. [lepBrdnsble, Ha3biBaTh aMMHBI 10 TPUBUAIBHOW U MEXAYHAPOIHON HOMEHKIIATYPE. §52, |17.03

BTOPUYHBIC H TPETHYHBIC aMUHEI. OOBACHSTB YNEKTPOHHOE CTPOSHHE MOJIEKYJI U3yYCHHBIX BEIIECTB. 53

®du3nyueckre CBOWCTBA MPOCTEUIINX Nwmeth npeacTaBiieHne 0 BAXXHEUIINX XUMUYECKUX CBOMCTBAX aMHUHOB.

aMHHOB. AMHHBI KaK OpraHHYeCcKue [TporHo3upoBaTh BO3MOKHOCTh MPOTEKAHUS XUMUYECKAX PEaKIIni Ha

ocHoBaHus. COJH aTKUITaMMOHHUSL. OCHOBE 3HaHMI 00 3JIEKTPOHHOM CTpOeHHH BemecTB. OOBSICHATS

AJNKUITUPOBAHUE U AlIMIMPOBAHHE AMHHOB. | MPOTEKAHHE XUMHUECKUX PEaKHi MEKAY OpraHn4eCKUMH

Peakuiuy aMHHOB € a30TUCTOM KHCIOTOH. BEIIECTBAMH, HCIIOJIb3YS 3HAHUS 00 X MEXaHU3Max. XapaKTepru30BaTh
MOTpeOUTENbCKIE CBOMCTBA M3YYEHHBIX BemecTB. Halmroars u
OMKCHIBATh IEMOHCTPHPYEMBIE OBITHI

77/5 Apomartndeckue ApomMartudeckre aMuHbl. AHUIIUH. OOBACHSTD NEKTPOHHOE CTPOSHHUE MOJIEKYJI QpOMAaTHUECKUX aMHUHOB. §54 | 18.03
aMMHBI B3anMHOe BiaMsHUE TPy aTOMOB B NMeTh npeacTaBiIeHUE 0 BXXKHEUIINX XUMUUECKUX CBOMCTBAX

MOJIEKYJIE aHUJIMHA. X UMUYECKHE CBOMCTBA
aHWIMHA (OCHOBHEIE CBOMCTBA, PEAKITHH

ApOMaTUYCCKUX aMHWHOB. HpOFHOSI/IpOBaTL BO3MOXHOCTB ITPOTECKAHUA
XUMHUYCCKUX peaxunﬁ Ha OCHOBE 3HAHUI 00 QJICKTPOHHOM CTPOCHUUN




3aMeLIEHHUs B apOMaTHIECKOE SIIpO,
OKHCJICHHUE, allITHPOBAHHUE).
Hunazocoenunenus. [lonyyeHue aMuHOB U3
CIIUPTOB U HUTPOCOEANHEHUH.
[TpuMeHeHne aHWInHA.

BeniecTB. OOBACHATH IPOTCKAHUE XUMUYCCKUX PEAKIIUN MEXKITY
OpPTaHMYECKUMH BEIIECTBAMH, UCTIONB3Yys 3HAHUS 00 MX MEXaHU3MaxX.
XapakTepru30BaTh MOTPEOUTETHCKHE CBOWCTBA N3yUYEHHBIX BEIIECTB.
CormnocTaBisaTh XUMHYECKHE CBOMCTBAa apOMAaTUUCCKUX aMUHOB C
00JacTsIMU TPUMEHEHHUSL.

78/5 I'ereponmkmuaecku | I'ereporukibl. @ypaH u TUPPOI Kak OOBSCHATH DIEKTPOHHOE CTPOCHHUE MOJIEKYJT M3yUEHHBIX BEII[ECTB. §56 19.03
€ COeIMHEHUs HPEACTAaBUTEIH IS TUWICHHBIX HmeTh npeacTaBiieHHE O BKHEHIINX XUMHUECKUX CBOMCTBAX
TeTEePOLHKIIOB. DNEKTPOHHOE CTPOCHHUE TeTEePOLMKINYECKIX coenHeHNH. OOBACHITh TPOTEKaHHE XUMUYECKUX
MOJIEKYJIbI uppoia. KucnoTHele cBoiicTBa | peakiuidl MeKAy OpraHn4eCKUMH BELIECTBAaMH, HCIIOB3Ys 3HAHUS 00 UX
UppoJIa. MexaHu3Max. [Iporao3upoBaTh BO3MOXKHOCTb IPOTEKAHMUS XMMUYECKUX
peakiuii Ha OCHOBE 3HaHH 00 ANEKTPOHHOM CTPOCHUH BEIIECTB.
XapakTepu3oBaTh NOTPEOUTEILCKUE CBOMCTBA H3YUCHHBIX BEIICCTB.
79/5 [lectuaneHHpIe [MupuauH Kak npeacTaBUTENb OOBSCHATH DIEKTPOHHOE CTPOCHHUE MOJIEKYJT NM3yUSHHBIX BEII[ECTB. §57 | 1.04
TeTePOLMKIIBI HIECTUWICHHBIX T€TEPOLIUKIOB. HmeTh npeacTaBiieHHE O BKHEHIINX XUMHUUECKUX CBOMCTBAX
DIEKTPOHHOE CTPOCHHUE MOJICKYJIBI reTEePOIMKINYECKIX coenHEHNH. OOBACHITh TPOTEKAaHHE XUMUYECKUX
nupuarHa. OCHOBHBIE CBOMCTBA MUPHINHA, | PEAKIH MEKAY OPraHUYeCKUMH BEIIeCTBAMH, HCIIONB3Ysl 3HAHHUS 00 HX
PeaKIuy 3aMELICHUS C ApOMAaTHIECKUM MEXaHU3Max. XapaKTepru30BaTh OMOJIOrMYECKYIO POJIb H3YUEHHBIX
STIPOM. BEIIECTB.
80/5 IIpakTHyeckas Pemenne kauecTBeHHBIX 337a4 Ha [TpoBoaKTH, HAOTIOAATE U OMTUCHIBATH XMMUYECKUH SKCIIEPUMEHT T10 2.04
padota Ne9. pacmo3HaBaHuEe a30TCOACPIKAIINX PACIIO3HABAHUIO A30TCOAECPKALIUX OPraHUYECKUX COCTUHEHU.
Pemenue OpPraHUYeCcKUX COEANHEHHUN HaOGronaTh ¥ ONUCHIBATH CAMOCTOSITEIBHO MTPOBOIUMBIE OIIBITHI C
AKCTIEPUMEHTAITbHBI MIOMOIIBIO POJTHOTO SI3bIKA M si3bIKa XUMUHK. CoOIr01aTh MpaBmIIa
X 3a]a4 TI0 TeMe TEXHUKH 0€30MMacHOCTH.
«A3zoTconeprKalue
OpTraHUYEeCcKUe
BEIIECTBA»
81/5 Ob6o0maromiee 3aaHus 10 COCTAaBJICHUIO YpaBHEHUH CucreMaTH3MpoBaTh 1 0000IATH [TOTYYEHHBIE 3HAHUS O CTPOCHHH, [loBT | 7.04
MOBTOPEHHE TIO peaKuuii C yyacTueM azoT- U CBOWCTBAX, MOJyYEHUH U IPUMEHEHUH a30T- U CEPOCOJCPKALIIX .
TeMe «A30T- U CepocoIepKAIUX OPraHHYECKHX opranudeckux coepinHeHuid. CocTaBIsATh 0000IIAIOIINE CXEMBL. §52-
cepocojiepxKaliue COCIMHCHMI; peaKiuii, WLTIOCTpUpyomux | ONUCHIBaTh TEHETUYESCKUE CBSI3H MEXKTy H3yUYEHHBIMH KJacCaMHu 57
OpTraHUYEeCcKHUe TeHETHYECKYIO CBSI3b MEXK/ITy HUMH. OpraHuy4ecKkux coearHeHu. [IpoBoUTH pacyeTsl N0 XUMHYECKHM
BEILIECTBA» CocraBieHue ypaBHEHHUH 110 3aJJaHHBIM (dopMyIiaMm BelecTB U YPaBHEHUSM XUMHUYECKHX PEaKIINH
CXeMaM IIPEBPALLECHUN.
TEMA 6. BUOJIOT'MYECKUA AKTUBHBIE BELIECTBA
82/6 OOmas VYrnesonasl. MOHO- U 1Hcaxapuasl, XapakTepru30oBaTh COCTAB YIIIEBOIOB U MX KJIACCH()HUKAIHIO. §58 | 8.04
XapaKTepUCTHKA nonvcaxapuisl. OyHKIIMU YTIEBOIOB. [TporHo3upoBaTh CBOICTBA HEN3YUCHHBIX BEIIECTB IO AaHAIOTHH C
YTJIEBOJIOB Buonoruueckast poib yriieBoJ10B W3yUYEHHBIMHU BEIIECTBAMH TOTO e TOMOJIOTHYECKOTO Psia.

XapakTepu3oBarh (YHKIUH yriieBoa0B. PackpbIBaTh OMOJIOTHUECKYIO




POJIb YTIIEBOJOB

83/6 Crpoenue I'moko3a - pusnueckue CBOWCTBA, XapakTepru30BaTh CBOWCTBA TITFOKO3bI KaK BEIECTBA C JBOWCTBEHHON §59 |9.04
MOHOCaXapHIOB. TUHEHHAS U ITUKITHIecKas (OpMEL. ¢bynkmuei (ampaerngocnupra). OObSICHATH IEKTPOHHOE CTPOCHHE
Jluneiinsle n OpyKTO32a KaK U30Mep TIIOKO3BI. MOJIEKYJI [IFOKO3bI U pr003bl. CpaBHUBATH CTPOSCHHUE M CBOMCTBA
LHUKITHYECKHE TIIOKO3BI ¥ pykTo36l. COOMI0AaTh MpaBuila TEXHUKH O€30MacHOCTH.
CTPYKTYpPBI
84/6 XHAMHYCCKHE XUMHIEeCKHE PEeaKITHH TITIOKO3bI XapaKTeprn30BaTh CBOMCTBA TIFOKO3bI KaK BEIIECTBA C JBOMCTBECHHON §60 14.04
CBONCTBA (okuceHne a30THOM KUCIIOTOH, ¢yukuuei (anmpaerngocnupTa). IMeTh mpeacTaBieHre 0 BAXKHEHIIINX
MOHOCaXapHJI0B BOCCTaHOBJICHHUE B IIECTHATOMHBIN CIIUPT), | XUMHYECKHX CBOMCTBaX TIIOKO3bI. [IpOorHO3MpOBaTH BOZMOKHOCTD
Ka4eCTBEHHbIC PEAKLUH HA TIIIOKO3Y. MPOTEKAHUS XUMUYECKUX PEaKIIUi Ha OCHOBE 3HAHUH 00 JIEKTPOHHOM
BpoxeHue riioKo3sl. cTpoenun BeniecTB. CoOMronaTh MpaBuiia TEXHUKH O€30MacHOCTH.
ConocTaBsITh XUMUYECKUE CBOMCTBA IIIOKO3BI C 00JIacTAMH
PUMECHEHHUSL.
85/6 Jucaxapusr Hucaxapuner. Caxapo3a Kak OOBSICHATH MEXaHU3MbI 00pa30oBaHus qucaxapunoB. imeTsb §61 15.04
NpEeACTaBUTEIh HEBOCCTAHABINBAIOIINX NpeCTaBICHUE O BAKHEHIIINX XUMUYECKUX CBOUCTBAX TUCAXAPHUJIOB.
JqucaxapunoB. ManbTo3a u J1akTo3a, OnwuckiBaTh NPOMBIIICHHOE MTOTYYSHUE CaXxapo3bl U3 TPUPOIHOTO
nesiobnosa. ['maponus qucaxapuuos. chIpbst. COMOCTaBIATE XUMUYECKHE CBOMCTBA AUCAXAPUIOB C 00IaCTIAMU
[TonyueHue caxapa U3 caxapHOH CBEKJIbI IPUMEHEHUsl. XapaKTepu30BaTh OMOJIOIHYECKYIO POJlb JHCAXAPHIIOB
86/6 [Tonucaxapuabl [Momucaxapuapl. Kpaxmar, rmukores, CpaBHHBaTh CTPOEHHUE U CBOWCTBA KpaxMalia M LEJUTI0NIO3kl. IMeTh §62 16.04
nesutrono3a. KauectBenHast peakuus Ha NPEICTABICHUE O BAXKHEHIINX XMMUYECKUX CBOWCTBAX IOJINCAXapUAOB.
Kpaxmai. ['maponus nonvcaxapuaos. HabronaTh ¥ OMUCHIBATD XUMUUECKUE PEAKIIUHU C IOMOLIBIO POAHOTO
S3bIKA U SI3bIKa XUMUHW. U AeHTHPHUIINPOBATE KpaxMall ¢ TIOMOIIbIO
KadecTBEHHBIX peakiuid. CoOM0AaTh MpaBuiia TEXHUKH 0€30MTaCHOCTH.
XapakTepu3oBaTh OMOJIOTHYECKYIO POJIb MOJIMCAXapUA0B
87/6 Pemenue 3anau BrimonHenue ynpaxHeHuH 1o Teme Hcnonb30BaTh anropuTMbl IpH perieHnd 3a1a4. CocTaBisiTh ypaBHEHUS 21.04
U BBITIOJTHEHUE «YTIIeBO/IbI», HA COCTABJIEHUE YPABHEHUM 10 33/IaHHBIM cXemaM MpeBpaiieHuid. [[poBoauTh pacyeTsl Mo
yIpakHEHHH TI0 peakiuii, COOTBETCTBYIOIIHNX 33 JaHHBIM XMMHUYECKUM (popMyaM BEIIECTB U YPABHEHHSIM XUMHUYECKUX PEaKIUiA
TeMe «YTIEBOABD) | CXeMaM, COAEPKAIlUM HEU3BECTHBIC
BelecTsa. Pemenue 3anau
88/6 Kupsr u Mmacia XKupsl kak ciroxHbIE 3QUPHI TIIMIEpUHA U | XapaKTepu30BaTh OCOOCHHOCTH CBOWMCTB JKUPOB Ha OCHOBE HX cTpoeHust | §63 | 22.04
BBICHIMX KapOOHOBBIX KHCIOT. OMBUIEHHE | (KHPBI KaK CJIOXKHbIE 3(UPHI TIULEPUHA U BBICIINX KapOOHOBBIX
KUpOB. [ maporennzamnus ;xKupos. Meiia KHCOT). VIMeTh peAcTaBieHue 0 BAKHEHIINX XMMUYECKUX CBOHCTBAX
KaK COJIM BBICIIIHX KAPOOHOBBIX KHCIOT KHUPOB. XapaKTepr30BaTh 00IACTH MPUMEHEHUS KUPOB U HX
OHMOJIOTHYECKYIO POJIb
89/6 AMWHOKHUCIIOTBI AMUHOKHUCIIOTBI KaK aM(pOTepHbIE XapakTepru3oBaTh aMUHOKHCIIOTHI KaK aM(OTepHbIE OpraHuuecKue §64 | 23.04

coenuHeHus. Peakinu ¢ KucnoraMu u
ocHoBaHusMHU. OOpa3oBaHME CIOKHBIX

3¢hupoB.

coenuHeHMs. VIMeTs pecTaBieHre 0 CTPOEHUH U BaXKHEHIINX
XMMHUYECKUX CBOWCTBAX aMUHOKHUCIIOT. XapakTepu30BaTh (QYHKIINH,
001aCTH IPUMEHEHHUS] AMUHOKHUCIIOT U MX OMOJIOTUYECKYIO POJIb.




Habnronats nemoHcTpupyemble onbIThl. HabaronaTs v onuceIBaTh
XMMHYECKHE PEAKIINH C TOMOIIBIO POJHOTO SI3BIKA U SI3bIKA XUMHUH
90/6 [enTuapt Ientuapl. [lenTuaHas CBA3b. AMHIHBIH OOBSICHATH MEXaHU3M 00Pa30BaHUs U XapaKTep MENTUIHON CBI3U. §65 | 28.04
XapakTep MenTHIHON cBs3H. | uaponms3 WmeTh nipecTaBlieHHE O CTPOSHUH U BAKHEHUIINX XUMUYECKUX
NENTUAOB CBOWCTBAxX MENTHJIOB
91/6 Benku benku. [lepBuuHas, BTOpHYHAS 1 XapakTepru3oBaTh OCIKH Kak MOMUIenTH bl. OMUCHIBATE CTPYKTYPHI §66 | 29.04
TPETHYHAs CTPYKTYPbI OCIIKOB. Oenka. FIMeTs mpeacTaBieHne O CTPOSHUN M BaKHEHIIINX XUMUYECKIX
KauecTBeHHbIE peakuy Ha OSJIKH. cBoiicTBax 0enkoB. XapaKkTepru3oBaTh GyHKINH, 00IaCTH MPUMEHEHUS
0enkoB U ux OuoJorundeckyro poib. Unentudunuposats Oenku ¢
MIOMOIIBIO KaYeCTBEHHBIX peakuunii. HabmonaTe 1 onmceIBaTh
XMMHUYECKHE PEAKIMU C TOMOIIBIO POJHOTO SI3bIKA U SI3bIKA XUMUH.
Co0umro1aTh MpaBUIIa TEXHUKH 0€30MaCHOCTH
92/6 Crpykrypa HyxnennoBsie kuciaoTel. Hykmeo3umasr. XapaxTepru30BaTh HyKJICHHOBBIE KHCIOTHI KaK MPUPOIHBIE TTOJIUMEPHI. §67 | 30.04
HYKJIEHHOBBIX Hyxneoruapl. HyknenHoBbIe KUCTOTH Kak | ONMUCHIBATH CTPYKTYPHI HYKJIEHHOBBIX KUCIOT. CpaBHUBATH CTPYKTYPBI
KHUCJIOT npupoansie monumepsl. Ctpoenue JJHK u 0CJIKOB U HYKJICMHOBBIX KUCJIOT. OnuckiBath crpoenne JJHK u PHK.
PHK. I'uaponu3 HyKIEHMHOBBIX KHUCIIOT HMeTh npeacTaBiIeHUE 0 BXKHEUIIINX XUMUUECKUX CBOMCTBAX
HYKJIEHHOBBIX KHCIIOT.
93/6 Buonormueckas HyxnenHoBbIe KHCIOTHL. bromorndeckast OmnuceiBats ¢yakiun JJHK u PHK. PackpriBaTh Oronornueckyro poib §68 | 6.05
POJb HYKIIEHHOBBIX | POJIb HYKJICHHOBBIX KUCIIOT. DyHKINU HYKJICMHOBBIX KHCIIOT. PackpbiBaTh CyTh M 3HaYEHUE TEHHOM
KHUCJIOT JHK u PHK WH)XCHEPUH U OMOTEXHOIIOTHU
94/6 Ob6o0maromiee 3aaHus 110 COCTAaBJICHUIO YpaBHEHUH CucreMaTH3MpoBaTh 1 00001IATH MTOTYYEHHBIE 3HAHUS O CTPOCHHH, [ToBT | 7.05
MOBTOpPEHHE TIO peaKiuii C yyacTHEM a30TCOIEPIKAIUX 1 CBOWCTBaX, MOJyYCHUH W IPUMEHEHUH a30TCOJIEPKAIIHIX U .
TeMam OHMOJIOTUYECKH aKTUBHBIX OPTaHUYECKUX OHMOJIOTUYECKH aKTUBHBIX OpraHuYecKuX BemecTB. COCTaBIsTh §58-
«Asorcozmepxamme | BemiecTB. CocTaBiIeHHe YpaBHEHUH 1O obobmratomme cxembl. [IpoBoUTE pacueTsl MO0 XUMUYECKHM (popmynam | 68
1 OMOJIOTHYECKH 3aJaHHBIM CXEMaM IpeBpalleHnii. PacyeTsl | BemecTB M ypaBHEHUSIM XUMUYECKUX PEaKIUit
AKTHBHBIC M0 XUMHUYECKUM (HOpMYiIaM BEIIECTB U
OpTraHUYecKHue YPaBHEHUSM XUMHYECKHX PEAKIINH
BEILIECTBA»
95/6 KonTpoasnas KonTtposns 3nanuii no reme OcCyHIecTBIISITh MO3HABATENHHYIO Pe(ICKCHIO B OTHOIICHUH 12.05
padora Ne4 1o «A3oTconepalye u OMoIOrnYecKu COOCTBEHHBIX JOCTHXCHUH B MTPOIIECCe peleHHsT yIeOHBIX U
TemMe AKTUBHbBIE OPraHUYECKUE BELIECTBA MO3HABATENbHBIX 33134
«A3zoTcoaepkamme
1 OMONIOTHYECKH
AKTHBHBIC
OpTraHUYEeCcKHUe
BEIIECTBA»
TEMA 7. BBICOKOMOJIEKYJISIPHBIE COEIUHEHUSA
96/7 ITomumepbt [ToHsiTHE O BHICOKOMOJICKYJIIPHBIX OnepupoBaTh NOHATHUAMU «KMOHOMEDY, KIOJUMEP», «COIMOTUMEDY, | §69 | 13.05




BemecTBax. [lomumepusamus u
MMOJIMKOHICHCANS KaK METOIbI CO3JaHUI
noyinMepoB. ComoTuMepH3aITis

«CTPYKTYPHOE 3B€HO», «CTENEHD MOTUMEPU3ALUNY, «ITOTUMEPU3ALUSY,
IOJIMKOHJEH AL, XapaKTepU30BaTh PEaKIMKU NOJTUMEpU3alUU U
MTOJIMKOH/ICHCAITNH KaK CTIOCOOBI TTOYYEeHHS BRICOKOMOIIEKYIISIPHBIX
COCJIMHEHUM

97- [NonumepHnbie Onacromepsl. [Tpupoansiii u XapakTepu3oBaTh CBOWCTBA U3yUCHHBIX MMOJTUMEPHBIX MaTEPHUAIIOB. §70 | 14.05
98/7 MaTeprabl cuHTeTHYecKuil Kayayk. CoBpeMeHHbIe OnuceIBaTh CBOWMCTBA, CIIOCOOBI TIONYUYESHHS ¥ IPUMEHEHHS H3YYeHHBIX 19.05

TUTACTUKH (TIOJTMATHIICH, MTOJTUIIPOITHIICH, HOJMMEPHBIX MaTepranoB. HabronaTe 1 OMCkBaTh AEMOHCTPHPYEMBIE

MOJMCTUPOJT, TOTUBHHUIXJIOPHUI, OMBITHL. XapaKTepu30BaTh MOTPEOUTEIHCKIE CBOHCTBA H3YYEHHBIX

(roporuiact, nonuITHICHTEpeTaIAaT, BEILIECTB

aKpuiI-0yTaTMeHCTUPOIBHBIN IJIACTHK,

nonukapbonatsl). [Ipupoansie u

CHUHTETHYECKHE BOJIOKHA.

99/7 IpakTHyeckas Pemenne sxcriepuMeHTANIBHBIX 337a4 Ha IIpoBoaUTE, HAOMIOAATE U ONUCHIBATH XMMUYECKUI SKCIIEPUMEHT 110 Crtp. | 20.05
paGora Nel0. pacro3HaBaHUE TTACTUKOB pacrno3HaBaHUIO TIacTUKOB. HaOmronaTh u onuceBaTh caMoctosiTensHo | 417
Pacmo3naBanue IMPOBOJAUMBIC ONBITHI C ITOMOIIBIO POAHOI'O A3bIKA U A3BIKa XUMHHU.

IJIACTUKOB Co0umro1aTh MpaBuIa TEXHUKN 0€30I1aCHOCTH.

100/7 | IpakTH4eckas Pemenne sxcriepuMeHTANIBHBIX 334a4 Ha ITpoBoauTh, HAOMIOAATE U ONUCHIBATH XMMUYECKUI SKCIIEPUMEHT I10 Crp. | 21.05
paGora Nell. pacro3HaBaHHE BOJIOKOH pacrno3HaBaHUIO BONIOKOH. HabmogaTh n omMchIBaTh CaMOCTOSITETHHO 418
Pacmo3naBanue IMTPOBOJUMBIC ONBITHI C TIOMOIIBIO POJHOTI'O A3bIKAa U A3bIKa XUMHUH.

BOJIOKOH Co0limo1aTh MpaBMIIa TEXHUKH 0€30MTaCHOCTH

101/7 O06o61aromiee 006001maTe 3HaHKS | JeNaTh BRIBOJIBI O 3aKOHOMEPHOCTSIX U3MEHEHHIA CBOMCTB OPTraHMYECKUX COSTUHEHH B 26.05
ITOBTOPCHUC T10 3aBUCUMOCTHU OT UX CTPOCHUA. OCYIIIGCTB.H}ITB IMO3HABATCJIIbHYIO peq)J'ICKCI/IIO B OTHOILICHUU CO6CTBeHHBIX ):[OCTI/I)KCHI/Iﬁ
Kypcy B IIPOIIECCE PEIICHUS YUSOHBIX M MO3HABATEIBHBIX 3a/1a4
«Opranuyeckas
XUMHUSDY

102/7 | VToroBblii KOHTPOIIb 27.05

YYEBHO-TEMATUYECKHWM IJIAH 10 (1uac)




[Tnan dakr Ne Tema ypoka OCHOBHOE CoJiepKaHue 10 TeMaM XapaKkTepuCTUKa OCHOBHBIX BUJIOB dopmMupyeMbIe
ypoka JIeSITebHOCTH YUeHUKA (Ha yPOBHE YUEOHBIX YV
JieiicTBuil)
1u 11 MeToabl Hay4yHOro MeToabl HayuyHOro no3HaHus. VIcTouHuKH Mcnonb30BaTh OCHOBHBIE METO/IbI HAYYHOTO J:2
MO3HAHUSA xumuueckoit nadopmannu. Ilouck nudopmanuu no MO3HAHUS, IPUMEHSAEMbIE B XUMHUU! P:1.2.3.5
Ha3BaHMAM, HICHTH(QHKATOPAM, CTPYKTYPHBIM HaGMO/IeHNE, ONIUCAHNE, H3MEPEHHE, HO" 1 ’ ’ ’ 5.7
¢dopmymnam. Habmonenne, onucanne, n3MepeHue, OKCIIEPUMEHT, MOJAEITUPOBAHNE XUMHUYECKHUX T
runores3a. [louck 3akonomepHocteit. Hayunblit MIPOLIECCOB U SIBIEHUHM, XUMUYECKHUM aHAIHU3 U 1L 3
JKCHEPUMEHT. MOAEeNHPOBaHUE XUMUIECKHX cuHTe3. JIEeMOHCTPHUPOBATh 3HAHUE HCTOYHHKOB K: 6
IIPOLIECCOB U SIBJICHUH, XMMUYECKHUI aHAIIN3 ¥ CUHTE3 XUMHUYECKOH nHpopMamu. OCyIecTBISTh
KaK METOJbl HAy4YHOTO MO3HAHUS MONCK XMMHUYECKOH HHPOPMAIHUH 110
Ha3BaHUAM, HJICHTU(PHUKATOPAM, CTPYKTYPHBIM
¢dopmynam BeniecTB. Kpuruuecku oleHUBaTh U
HHTEPIPETUPOBATH XUMHUECKYIO
HH(POPMALIUIO, COACPIKAILYIOCS B COOOIICHUSIX
CpeACTB MaccoBoil HH(popMaNuy, pecypcax
WHTepHeTa, HAyYHO-TIOMYJISIPHBIX CTaThX C
TOYKHU 3PEHUS €CTECTBEHHOHAYYHON
KOPPEKTHOCTH B LIEJISX BBIABICHHUS
OIMOOYHBIX CYXJICHUH U POPMUPOBAHUS
COOCTBEHHOH ITO3MIINHU
2.H 2/1 [Ipeamer u 3HaueHHE [NosiBneHue u pa3BUTHE OPraHUIECKON XUMUU KaK PackpsIBaTh Ha prMepax posib XUMHH B Ja:2
OpraHMYecKoil XMMHU | Haykd. [IpeaMeT U 3HaUeHUe OpPraHUYeCKON XUMHUH. (hOopMHPOBaHUH COBPEMEHHON HAYTHOH P:1.2.3.5
MecTo 1 3HaYeHHE OPraHUYECKON XUMUU B CUCTEME KAapTUHBI MUPA U B IPAKTUYECKON HO" 1 ’ 7 ’ 57
€CTECTBEHHBIX HayK. [I[pn4yrHBI MHOTOOOpa3us JIeATeJIbHOCTH YesloBeKa. JleMOHCTpHUpOoBaTh Ha T
OPraHUYECKUX BELIECTB. YTIIEPOJHBIN CKEIET IIpUMEpax B3aUMOCBSI3b MEXy XUMUEHN U I 3
OpraHNYecKoi MoneKybsl. KpaTHOCTh XMMHYECKON JPYTHMHM eCTeCTBeHHbIMM HayKamu. Pazmiuats | K: 6
cBs3U. OcOOEHHOCTh XUMHYECKUX PEaKIIii MIPEIMETHl H3yUeHHsI OPTaHUIECKOil 1
OpraHNYecKux coequHeHui. lemoncrpanuu. 1. Heoprannyeckoi XuMun. OOBACHITD TPUIUHEI
Pasnoxenue caxapa. 2. Komnekuus opraHu4eckux MHOT000pa3us BEIECTB Ha OCHOBE OOIINX
BEIIECTB 1 MaTEpPHUAJIOB NPE/ICTABICHUH 00 MX COCTaBE M CTPOCHHHU.
CpaBHMBATh OPraHUYECKUE U HEOPraHUYECKHE
coequHeHus. JleMOHCTpUPOBATh TOHUMAHUE
0coOeHHOCTEW TPOTEKaHus U GOpM 3anucen
OpPraHUYECKUX peakuuil. Marrocmpuposams Ha
npumepax cmaHoeeHue U 60110UUI0
OP2aHUYeCcKOU XUMUU KAK HAYKU HA PA3TUYHbIX
UCTHOPUYECKUX ITANAX ee Pa36UMU.
HabnromaTs 1eMOHCTpUpPYEMBIE OIBITH U
MaTepHajIbl, ONUCHIBATE UX C IIOMOIIBIO
POJHOTO SI3bIKA U SI3bIKA XUMUH
3.H 311 CrpykTypHas Teopus CrpykTypHas TeOpHs OPraHUYECKUX COCTUHEHUI. XapakTepu3oBaTh 0COOEHHOCTH CTPOCHUS Ja:2




OpraHUYeCcKHUxX
COEeIUHEHNN

XUMHUUECKOE CTPOCHUE KaK MOPSI0K COCTUHEHUS
aTOMOB B MOJIEKYJI€ COTJIACHO UX BaJIEHTHOCTH.
OCHOBHBIE TIOJI0KEHUS TEOPUU XUMHYIECKOTO
CTPOEHHUS OPTaHNUECKUX CoeAMHEHUH A. M.
Bytnepona. [Tonstue 06 nzomepax. JleMoHcTpanuu.
3. Monenu opraHuIecKuX MOJIEKYTI

aToma yriepoza. OObsSCHATh IPUIUHBI
MHOTr000pa3us BeleCTB Ha OCHOBE 00IIUX
NPE/ICTaBICHUH 00 UX COCTaBE M CTPOCHUH.
DopMyIHpOBaTh MOJIOKEHUS TEOPUH
XMMHUYECKOTO CTPOCHHS OPTaHUIECKUX
coenuHenuil A. M. bytneposa. PackpriBaTh Ha
MPUMEpPAX MOJI0KEHHU TEOPUH XUMHIECKOTO
ctpoerns A. M. Byrneposa. OnepupoBatb
MOHSTHSAMH «BaJICHTHOCTHY, «CTCTICHb
OKHCJICHHA», «XUMHUECKOE CTPOCHHEY,
«CTpyKTypHas popmyia». MoaenupoBarth

MOJIEKYJIbI HCKOTOPBIX OPTaHUYCCKUX BEIIECTB.

HabGmonars 1eMOHCTpUpyEMBbIE MOJIEITH
OpPraHUYECKHX MOJIEKYJ
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N3omepus

W3omepus u u3oMepsl. 3aBUCUMOCTh CBOICTB BEIIECTB
OT XMMUYECKOTO CTPOCHUS MOJIeKy1. JleMOHCTpanuu.
3. Mopnenu opraHu4ecKUX MOJIEKYJI

OnepupoBaTh MOHATUAMH «H30MEP»,
«3omepusn». OMHUCHIBaTh IPOCTPAHCTBEHHYIO
CTPYKTYpY H3y4aeMbIX BemmecTB. OObICHATH
MPUYUHBI MHOT000pa3Hs BEIIECTB HA OCHOBE
00IuX TpecTaBIeHUH 00 UX cocTaBe U
cTpoeHnn. PackprIBaTh Ha IpUMeEpax
TMIOJIO’KCHHSI TEOPHN XUMHUIECKOTO CTPOCHUS A.
M. bytnepoBa. CocTaBiATh MOJIEKYJISIPHBIE U
CTPYKTYpHBIE (POPMYJIBI OPraHMYECKUX
BEILIECTB KaK HOcUTes el nH(pOpMauu o
CTPOCHUH BEIECTBA, €TO CBOMCTBAX U
MPUHAIJIEKHOCTHU K ONPEJEICHHOMY KI1accy
coelnHeHul. XapaKkTepu3oBaTh 3aBUCUMOCTb
CBOMCTB BEIIECTB OT XMMUYIECKOTO CTPOCHHS
Mozekyi. Habmonate neMoHcTpupyembie
MOJIETIH OPTaHWYECKUX MOJICKYJI
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OCHOBHEBI€ KJIaCCHI

OpTaHUYEeCKHUX
COEIMHEHU I

Knaccudukanms opraHn4eckux coeJUHESHHH.
VYrneBoopoabl ¥ nX (GYHKIIMOHATIBHBIC TPOM3BOAHBIE.
[onsatue o pyHKIMOHANEHOU TpyTIE. ['OMOTOTHS.
[TpuHIMIBI KITACCUPUKAITIN OPTaHUYECKUX
coenuHeHui. CucTeMaTHIecKasi MeXIyHapOJHAS
HOMEHKJIATypa W MPHUHIUITE 00pa30BaHUsS Ha3BaHUH
OpPTraHMYECKUX COEUHEHUN

OmnepupoBath MOHATHIMHU «()YHKIIMOHAIbHAS
rpymnay», «<rOMOJIOr», «TOMOJIOTHYECKAst
pasHocTh». KnmaccuduimpoBaTs opraHudeckue
COEJUHEHUS 110 CTPOCHUIO YTIEPOJHOM LN U
TUITY YTJEPOJI-yTIEPOHOM CBA3U.
Knaccndummposats mpon3BogHbIE
YTIEBOIAOPOAOB MO (GYHKINOHATBHBIM
rpynnam. [IpumensTs npasuna
CUCTEMATHUYECKOI MEKIYHAPOIHOU
HOMCHKJIaTYpPhI KaK CPEACTBA pa3JIMUYCHUA U
NIeHTU(HUKALMK BEIIECTB 110 UX COCTABY U
cTpoenuto. Ha3piBaTh opranundeckue




COEJMHEHUS, UCII0JIb3Ys IpaBuIa
CUCTeMaTHUYeCKON MEKAyHapoIHON
HOMEHKJIATypBl
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6.1 [penenbHble Anxasbl. CmpoeHue MoneKynibl Memana. HasbIBaTh ajikaHbl U IUKJIOAJIKAHEI 110 J:106,B
YTJIEBOJIOPOJIBI I'omomnoruyeckuii psin ankanos. 'omonoru. Mzomepust | TpUBUAIBHOM U IO MEXTyHAPOIHOM P:1.2.3.4.5
M HOMeHKIaTypa. M30Mepns HHOMEHKIIATYpa alkaHoB. | HOMEHKIAType. Onucoléams cmpoenie HO" 1 ’ 2 ’ 5 ’ 7
®dusndeckue CBOICTBA aJKAHOB M 3aKOHOMEPHOCTH UX | MOJAEKY/Ibl Memana. Pa3nndaTh MOHATHA T Em
N3MEHEHHs. XUMHYIECKUE CBOWCTBA (HA MpUMeEpe «U30MEp» U «TOMOJIOTY. 3aIUChIBATH (POPMYITBI ILI: 3
MeTaHa U 3TaHa): PeaKLMK 3aMelleHHUs M30MEPOB M TOMOJIOTOB AIKAHOB | [I1P: 2
(ramoreHMpoBaHNE), AETUIPUPOBAHUSI KaK CIIOCOOBI YUKI0AIKAHO8, Ha3bIBaTh UX. Mooenuposams K: 6
MOTYYSHHS BAKHEHIINX COCTUHEHUH B OPTAaHMUECKOM | CIMpoeHue u3y4aemulx euecms.
CHHTE3€, TOpeHHEe MeTaHa KaK OJUH U3 OCHOBHBIX XapakTepu30BaTh aJKaHBI U YUKIOAIKAHYL TIO
HCTOYHHKOB TeIJIa B IPOMBIIIJIEHHOCTH H OBITY, COCTaBY, CTPOCHHUIO M (PU3HUYECKUM U
nupoin3. Haxoxxaenue B mpupoze 1 NpuMeHeHHe XMMHYECKHM CBOMCTBaM, YCTaHABIMBATh
ankaHoB. [louamue o yuknoanrkanax. JleMOHCTpauMMu. | MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
4. Bpomuposanue eexcana na ceemy. 5. I'openue JTAHHBIMM XapaKTepHUCTUKaMH BEIeCTBA.
MeTaHa. 6. OTHOIIEHNE METaHa K PacTBOpam O06001maTh 3HaHUS U IeNaTh BBIBOJIBI O
TiepMaHraHaTa Kajaus 1 OpoMHOH Boze. 3aKOHOMEPHOCTSIX M3MEHEHHUH CBOHCTB B
JladopaTtopublii onbIT 1. CocraBnenue moaenen TOMOJIOTHYECKOM PSIly aJIKaHOB.
ankaHoB. JlabopaTopHblii onbIT 2. B3aumooeticmsue | IIporHO3UPOBATH BO3MOXKHOCTH MMPOTEKAHHS
anKamos ¢ Opomom XMUMHYECKHX PEaKIUi Ha OCHOBE 3HAHUH O
THUIIaX XUMHYECKOH CBSI3M B MOJIEKyJIax
peareHToB M UX PEaKIIMOHHOHW CIIOCOOHOCTH.
XapakTepu3oBaTh MPOMBIILICHHbIE U
n1abopaToOpHbIE CIOCOOBI MOTYYSHHS aJTKAHOB.
IIpuBoaUTE NpUMEPBI XUMUYECKUX PEAKLUN
PacKpBIBAIOLIMX XapaKTEPHbIE CBOMCTBA
AJIKaHOB C LEJIbI0 UX UJICHTU(PHUKAMY 1
0O0BSICHEHUS 00JIaCTH PUMCHEHUSI.
Hcnonp30BaTh 3HaHUS O COCTaBE, CTPOCHUH U
XMMHYECKHX CBOWCTBAX aJIKaHOB I Oe3omac-
HOTO IPUMEHEHHS B IIPAKTUYECKON
nestesnsHOCTH. Habmonate teMoHcTpupyeMble
M CaMOCTOSITEJILHO TIPOBOJJUMbIE OMBITHI.
HabGunioath 1 ONUChIBATH XUMUYECKHE
PEaKIMy C TOMOIIBIO0 POAHOTO S3BIKA U S3bIKA
xumun. Co0Iro1aTh TIpaBUiia U MOJIE30BAThCS
npreMaMu 0e30TacHO paboThI MpHU paboTe ¢
XMMHYECKHMH BEIIECTBAMH U J1a00OPAaTOPHBIM
000pyI0BaHUEM
7H 7/1 OTUIEHOBBIE Anxensl. Cmpoerue Monexyivl SmuaeHd. Ha3piBaTh ankeHs! U 0 TPUBHAIBLHOM, U 1O J:10,B
YTJIEBOJIOPOJIBI I'omounormueckuii psin ankeHoB. HomeHk1aTypa MEXXAyHapOHOH HOMEHKJIAaType. 3arichIBaTh P:1,2,3,4,5




ankeHoB. M3omepus yriepoaHoro CKeuaera u (OpMyIIBI ©F30MEPOB M TOMOJIOTOB aJIKEHOB U I10: 1, 2, 5,7
MIOJIOXKEHUS KPAaTHOM CBSI3U B MOJIEKYJIaX alKEHOB. Ha3bIBaTbh UX. Modenuposams cmpoenue IUT: 3
DuU3n4eCcKUe CBONCTBA AJIKCHOB. XUMUUECKHUE uzyuaemolx geujecms. Onucei6ams cmpoenue TITIP: 2
CBOHCTBA (Ha MPUMEpPE ATUIICHA): PEAKLIUH Monexynvl smuaena. Paznuuats NOHATUS ’
MIPUCOEINHEHUS (TaJIOTEHUPOBAHNE, THIPUPOBAHNE, «HA30MEP» U «KTOMOJIOT». XapaKTepU30BaTh K: 6
THApaTaIys, THAPOTAIOTCHUPOBAHHE) KaK CII0CO0 AJIKEHBI 110 COCTABY, CTPOCHHUIO U (PH3HUECKUM
MOTy4eHHs] PYHKIIMOHAIBHBIX PON3BOTHBIX U XUMHYECKUM CBOICTBaM, YCTaHABIMBATh
YII€BOJAOPOAOB, TOpeHHs. Peaknuy npucoeAMHEH s K | NPUYMHHO-CIEICTBEHHBIE CBS3H MEXKIY
romoJioram dtuieHa. [Ipasuino MapKkoBHHKOBA. JTaHHBIMH XapaKTepUCTUKAaMU BELECTBA.
Iomumepusanys dTUIIEHAa KaK OCHOBHOE HAIlPaBIeHUE | [Ipocno3uposams ce0ucmea uzyiaemvlx
ero ucnonb3osanus. [lonustunex kak 6ewecms Ha OCHOBAHUY MEeOPUU XUMULECKO20
KPYIHOTOHHAKHBIN IIPOJYKT XUMUYECKOIO cmpoenus opeanuieckux gewecms. O000OIATH
npousBocTBa. [lonydyenue sTuieHa B 3HAHUA U AEIaTh BBIBOJbI O 3aKOHOMEPHOCTAX
IIPOMBIIIJICHHOCTH (JETUAPUPOBAHUE 3TaHA) U B U3MEHEHUN CBOMCTB B TOMOJIOIMYECKOM Py
naboparopuu (aeruaparanys staHona). [Ipumenenue aJIKEeHOB. XapaKTEpHU30BaTh IPOMBIIIIICHHBIE U
stuneHa. Jlemoncrpanun. 5. 'openue 3TuneHa. 6. 71a00paTOpHBIE CIIOCOOBI TMOTYYCHUSI ATKEHOB.
OTHOLIEHNE YTHIIEHA K PACTBOpAM II€pPMaHIaHaTa IIpuBOANTH NpUMEPBI XUMHUYECKUX PEAKIUII,
Kanus 1 6pomMHOi Boje. 7. [lomydenue sTmieHa PaCKpBIBAIOIIUX XapaKTEPHbIE CBOMCTBA
peaxuueil neruapatanyuy 3raHona. JlaboparopHsii QJIKEHOB C IEIbI0 NX UICHTU(GHUKAIINN 1
onbIT 3. CocTaBIeHNE MOAETIEH HENPEAEIBHBIX 00BACHEHHUS 001aCTH IPUMEHEHHUSL.
COEIUHEHUI Hcnonp30BaTh 3HaHUA O COCTaBE, CTPOCHUH U

XMMHUYECKHUX CBOMCTBAX AJIKCHOB IJIS

6e3011aCHOTO MPUMEHEHHS B TPAKTUIECKOIT

JiesiTenbHOCTH. OTIBITHBIM ITyTEM JIOKa3bIBaTh

HeNnpeJebHbII XapaKTep yrieBOLOPOAOB.

Habnronats 1eMOHCTpUpyeMble U

CaMOCTOSITEJIBHO IIPOBOIUMBIE OIIBITHL.

HaGmonars 1 onichIBaTh XMMUYECKHE

pEaKIMU C MOMOIIBIO POJAHOTO A3bIKA U S3bIKA

xumun. CoOITo1aTh MpaBuiia 1 TOJIb30BATHCS

mpreMaMu 0e30macHoi paboThl pu padote ¢

XMMHYECKHMH BEIIECTBAMH 1 JIAOOPaTOPHBIM

00opynoBaHrEM

8.H 8/1 AJNKanueHsl M KaydyKu | AnkaaueHsl u Kaydyku. [lonsTie o0 ankamgmeHax Kak Ha3biBaTh asikaziieHsbl 110 TPUBUAIBHOU U 110 J:10,B

YIIIEBOAOPOJAX C ABYMs JBOMHBIMU CBS3SIMHU. MeXTyHapOJHOW HOMEHKJIAaType. 3anuchIBaTh P:1.2.3.4.5
[Momumepusarms qusuHWIA (OyTaguena-1,3) xak (opMyITBI ©30MEPOB M TOMOJIOTOB AJTKAHEHOB HO" 1 ’ ) ’ 5 ’ 7
CIOCcO0 MOTYYSHHsI CHHTETUIECKOTO KaydayKa. Y Ha3bIBaTh UX. XapaKTepU30BaTh AJIKaJUECHBI T
HarypanbHblil 1 CHHTETUYECKUM KaydyKHU. IO COCTaBY, CTPOSHUIO U (PU3NIECKUM U I 3
Bynkanusauus kayuyka. Pesuna. IIpumeHenne XMMHYECKMM CBOWCTBAM, YCTAHABIMBATD [I1P: 2
Kay4dyKa U PE3UHbI IIPUYUHHO-CJICACTBEHHBIE CBSI3U MEXKIY K: 6

JTAaHHBIMH XapaKTEPUCTUKAMH BEIECTBa.
[TpuBOAMTH TPUMEPHI XUMUYECKUX PeaKiuii,
PacKphIBAIOLINX XapaKTEPHBIC CBOWMCTBA




AJIKaJMEHOB C 1IEJIbI0 UX UICHTH()UKAIMN 1
00BSACHEHUS 00J1aCTH IPUMEHEHHUSL.
XapakTepu30BaTh CBOICTBA U MOJIyYCHHE
KaydyKa U Pe3MHBI
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9.0 AeTUIICHOBBIE Anxusbl. CmpoeHue MONeKyibl ayemuiend. Ha3piBaTh aKuHBI 10 TPUBUAJIBHOMN U 1O J: 16,8
YIJIEBOAOPOBI I'omonoruueckuii psn ankuHos. Homenknarypa MeXTyHApOJHOW HOMEHKJIAType. 3alruchIBaTh P:1.2.3.4.5

anKuHOB. M30MepHs YTIepoIHOTO CKeeTa H (bOpMyITEI H30MEPOB H TOMOJIOTOB AKHHOB H HO" 1 ’ ’ ’ 5 ’ 7
I0JIOKEHUS KPATHOM CBA3HU B MOJIEKYJIEC AJIKUHOB. Ha3BIBaTh MX. Modenuposams cmpoerue T
DusnyecKre CBOMCTBA AIKHHOB. XMMHUYECKHE usyuaemolx geuwgecms. Onuceléams cmpoenue ILI: 3
CBOHCTBa (Ha IMpUMeEpE aICTHUIICHA): PEAKIIH Monekynvl ayemuiena. Pa3nudaTs MOHATUS [I1P: 2
MIPUCOEINHEHUS (TaJIOTEHUPOBAaHNE, THIPUPOBAHNE, «HA30MEP» U «KTOMOJIOT». XapaKTepU30BaTh K:6
THIpaTaIys, THIPOTaIoreHUPOBaHUE) KaK CIIoco0 QJIKUHBI 110 COCTaBY, CTPOCHHUIO U (PU3HYECKUM
MOJTyYECHHUS TIOJIMMEPOB U JPYTUX MOJIE3HBIX U XUMHUYECKUM CBOICTBaM, YCTaHABIMBATh
MIPOAYKTOB, TOPEHHE alleTUIeHa KaK HCTOUHUK MIPUYIMHHO-CIIEJICTBEHHBIE CBSI3U MEXILY
BBICOKOTEMIIEPATYPHOTO IJIAMEHH I CBAPKU U Pe3KH | JTaHHBIMH XapaKTepUCTHKAMHU BEILECTBA.
METaIOoB, AUMepu3anus u TpuMepusanus. [lomydenue | IIpocnosupoeams ceoticmea usyuaemuix
aneruneHa. [IpuMenenne aneruieHa. JleMOHCTpalMuU. | gewjecme Ha OCHOBAHUU MEOPULU XUMUYECKO20
5. Iopenue aneruneHa. 6. OTHOIIEHUE allETUIICHA K cmpoenus opeanuyeckux eewjecms. O600maTH
pacTBOpaM IepMaHraHaTa Kajuus 1 OpoMHOH Boze. 7. 3HaHUS U A€TaTh BBIBOJABI O 3aKOHOMEPHOCTSIX
[NTonyuenne aneTnineHa THAPOIN30M KapOuaa Kanbls. | N3MEHEHHH CBOMCTB B TOMOJIOTHYECKOM PSIY
JladopaTtopublii onbIT 3. CocraBneHue Moaenen AJKUHOB. XapaKTEpHU30BaATh IPOMBIIIJICHHBIE 1
MOJIEKYIT HEMTPEAENbHBIX COETUHEHNI 71a00paTOpHBIE CIIOCOOBI MOTYYCHHUS ATKHHOB.

IIpuBoUTE IPUMEPBI XMMUUYECKUX PEAKLIUM,

PaCKpBIBAIONINX XapaKTepHbIE CBOMCTRA

AJIKMHOB C LEJIBI0 UX UACHTH()UKAINN U

00BsICHEHUS 00J1aCTH IPUMEHEHUS.

HVcnonp30BaTh 3HAHUSA O COCTaBe, CTPOCHUH U

XMMHUYECKHUX CBOICTBAX aJKUHOB /IS

6€301acHOTO MIPUMEHEHHS B TPAKTHUECKOH

JiesTenbHOCTH. ONBITHBIM TyTEM JTOKa3bIBaTh

HENpeAeabHbIN XapaKTep YrieBOJOPOIOB.

HaGmonars neMoHCTpUpyeMBbIe 1

CaMOCTOSTENIHO MPOBOJUMBIE OIBITHI.

HabnroxaTs 11 OMUCHIBATE XUMUYECKUE

PEaKIMy C TOMOIIBIO0 POAHOTO S3BIKA U S3bIKA

xumun. Co0Ito1aTh TIpaBUiia U MOJIE30BAThCS

npreMaMu 0e30TacHON paboThI MpHU paboTe ¢

XMMHUYECKHMH BEIIECTBAMH M JJa0OpaTOPHBIM

000pynoBaHHEM

10.n 10/1 Apomatndeckue ApeHsl. beH3011 Kak mpecTaBuTe b apPOMaTHIECKIX OnepupoBaTh NOHATHEM «aPOMaTHIHOCTHY. J: 16,8
yIJI€BOAOPOIBI yTIIeBOJ0pOIoB. Cmpoerue Monekyavl 6eH30aa. Ha3biBaTh apeHs! 10 TPUBUAILHOM U O P:1,2,3,4,5

dusnueckue CBOICTBA OeH30/a U TOJIyOJIa.

MEXAYHapOIHOH HOMEHKJIAaType. 3arichiBaTh




XuMUYecKkHue CBOMCTBA: peaKliMK 3aMELICHUS B (hOpMYITBI H30MEPOB M TOMOJIOTOB apECHOB U I10: 1, 2, 5,7
OEH30JIbHOM KOJIbLIe (TaJlOreHUpOBaHNE, HUTPOBaHUE, | Ha3bIBaTh MX. Onucwbieams cmpoenue IUT: 3
ATKWIMPOBaHNE) KaK CIIOCO0 MONIYyYSHUSI XUMUYECKUX | MOAeKyabl 6eH301d. XapaKTepu30BaTh OEH301 TIIIP: 2
CPEICTB 3alLIUThl PACTEHUH, IPUCOEAUHEHUS U TOJIyOJI IO COCTaBy, CTPOCHUIO U
(TmapupoBaHHUe) KaK JOKa3aTeIbCTBO HEIPEACTHHOTO (U3NIECKUM H XUMHUYIECKIM CBOWCTBAM, K: 6
xapakTepa OeH30J1a, peakIIny 3aMenIeHUs B OOKOBOIT yCTaHaBJIMBATh IPUYNHHO-CIICICTBCHHEIC
mend (Ha mpuMepe TOIyoJIa), TOPEHHS, OKUCICHUS CBSI3U MEKIY TaHHBIMH XapaKTePUCTHKAMHU
Tomyouna. [IpuMmenenne 6eH301a 1 er0 TOMOJIOTOB. BerecTBa. Vcnonp30BaTh 3HAHUS O COCTaBe,
HdemoncTpanuu. 6. OTHOmEHNE OEH30J1a K pACTBOpPAaM | CTPOCHUH M XUMHYECKUX CBOMCTBaX OCH301Ia 1
IIepMaHTaHaTa Kajxus U OpOMHOH Boze TOITyoJIa 715l 0€301IacHOTO IPUMEHEHHUS B
MIPAaKTUYECKOH AesITeIbHOCTH.
XapakTepu30oBaTh MPOMBIILICHHbIE CIIOCOOBI
MOJIy4YECHUS apOMATHUYECKUX YTIEBOJAOPOIOB.
HaGmonate eMOHCTpUpyeMbIe U
CaMOCTOATEIIbHO IMPOBOAUMBIC OIIBITEI.
HabnromaTs 1 OHUCHIBATE XUMUYECKUE
PEaKIHU C TOMOIIBI0 POAHOTO SI3BIKA U S3bIKA
XUMHAA
11m 1111 Pemenue 3amad no Pemmenne pacueTHBIX 3a/1a4 HA ycTaHOBIEeHHE GopMyn | [IpoBoAHUTE pacueTsl HA HAXOXKICHUE
TeMe YTICBOIOPOAOB TI0 IPOTYKTaM CTOPAHHS U IO €r0 MOJIEKYJIIPHOU (POPMYITBI YTIIEBOJOPOIA IO
«YTIeBOIOPOIBI» OTHOCHTEIIEHOW TUIOTHOCTH ¥ MACCOBBIM JOJISIM MIPOAYKTaM CTOPaHUs U IO €T0 OTHOCHTEIBHOM
AJIEMEHTOB, BXOJSIIUX B €T0 COCTaB TUTOTHOCTH ¥ MACCOBBIM JIOJISIM AJIEMEHTOB,
BXOJISIIIIUX B €T0 cocTaB. Mcronp30BaTh
AJITOPUTMBI IPU PCIICHUH 3a/1a4
12.n 12/1 Ob6obmraroiee Cocrasnenne GOopMyJI 1 Ha3BaHUH YIIeBOAOPOIOB, uX | Cucremarusuposath n 0600mares nonyyennsie | JI: 1 6, B
MIOBTOPEHHE IO TEME TOMOJIOTOB, ©30MEPOB. 3a/IaHMsI [0 COCTaBICHHUIO 3HaHUS O CTPOSHHUH, CBOHCTBAX, MOTyYCHUH U P:1,2,3,4,5
«YTIeBO0pOabD» YpaBHEHUH peaklMii ¢ ydyacTHUEM YTIeBOAOPO/IOB; MPUMEHEHUHU yTIeBo10poa0B. COCTaBIAThH o: 1.2.5.7
peaxkuuii, MILTIOCTPUPYIOLUIUX T€HETUYECKYIO CBA3b obobmaromre cxembl. OMUCHIBATH T
MEXAY Pa3iIuYHBIMU KIacCaMH yriI€eBOJIOPOLOB TEHETUYECKHUE CBI3H MEXIY U3YUYEHHBIMU ILI: 3
KJIacCaMU OPTraHWYECKUX COSANHCHHN. [I1P: 2
Yemanasnueamo cenemuyeckyio ceazv mexcoy | K: 6
KAACCAMU OP2AHUYECKUX 8eujecme OJisl
000CHOBAHUS NPUHYUNUATILHOU 803MONCHOCHIU
NOJNY4YeHUs OpcanHuvyecKux coeouHeHul
3A0aHHO20 COCMABA U CIMPOEHUs.
13.n 13/1 Kontponsnas pabora KonTtpoms 3HaHuMi 10 TeMe «YTIeBOIOPOIBD» OcCymiecTBISITh TO3HABATENBHYIO Pe(IEKCHIO B
Nel. «YrieBomopoab» OTHOIIEHHH COOCTBEHHBIX JTOCTH)KCHUH B
MpoIIeCcCe peleHns YIeOHBIX U
IIO3HABATCJIbHBIX 3a1a4
14.m 14/2 CrupTsl Cruprel. Kimaccudukanms, HOMEHKIIATypa, H30MEpHs Ha3piBaTh CIMPTEHI 110 MEKAYHAPOJHOU 1:16.8
CIUPTOB. ['OMOJIOTHYECKUIl ps IPEAETBHBIX HOMEHKJaType. 3annuceIBaTh (POPMYIIBI P'. 1 5’

OIHOATOMHBIX CITUPTOB. MeTaHoa ¥ 3TaHOJI KaK

CITUPTOB W Ha3bIBaTh UxX. KiaccupunmpoBarth




NIPEACTaBUTEIH PEIEIbHBIX 0JJHOATOMHBIX CIIUPTOB. CIHPTHI IO aTOMHOCTH. XapaKTepH30BaTh 110:

duznueckue cBoiicTBa CIMPTOB CIIHPTBI [0 COCTABY, CTPOCHHIO M PU3UYCCKUM | TTJT:
CBOWCTBaM, yCTaHABIUBATh IPHYHUHHO- TIIIP:
CJIC/ICTBEHHBIE CBSI3U MEXIY TAaHHBIMHU
XapaKTepucTHKaMu BemecTBa. O600mars K:1-3
3HaHUS U AeaTh BBIBOJBI O 3aKOHOMEPHOCTSIX
W3MEHEHU CBOMCTB B TOMOJIOTMUECKOM Py
OJTHOATOMHBIX CIIUPTOB. Mooenuposams
cmpoeHue U3yuaemvlx 8euecms

151 15/2 XUMH4ecKkue CBOHCTBa | XMMHUYECKHE CBOMCTBA (HAa MPHMEPE METaHOA U XapaKkTepu30BaTh CIIUPTHI IO COCTaBY,

1 TIOJIy9eHHUE COUPTOB | ATAHOIA): B3aMMOICHCTBHE C HATPHUEM KaK CIlocod CTPOCHUIO M (PU3UYECKIM U XUMHUYECKIM
YCTaHOBJICHUSA HAJIUYUA THUAPOKCOTPYIIILI, pE€aKIusd C CBOﬁCTBaM, yCTaHaBJIWBaTb NPUINHHO-
raJoreHOBOJI0POIaMH KakK CIIOCcO0 MOy4eHHs CJIC/ICTBEHHBIE CBSI3U MEX/Y TAaHHBIMHU
pacTBOpHTENCH, IerupaTanus Kak Clocod NOIyUeHUsI | XapaKTepPUCTHKAMH BEIECTBa.

STHUJICHA, PeaKIisl TOPeHHUs (CIUPTHI KaK TOILIHMBO), XapakTepu3oBaTh IPOMBIILICHHBIC U

okucieHue B anpaerun. [logydeHue MeTanomna u3 71ab0paTOpHBIE CIIOCOOBI MOJTYYEHHS CIIUPTOB.

CHHTE3-Ta3a U 3TaHoJa (OpOKEHHE TIFOKO3HI, [MpuBOANTH MPUMEPH XUMHUECKUX PEAKIUH,

THIpAaTaIys STHIICHA, IIEIOYHOW THAPOITU3 PaCKpHIBAIOIINX XapaKTepPHBIC CBOMCTBA

ranmorendTana). [I[puMeHeHHe MeTaHOA U 3TAHOJA. CIIUPTOB C MEJIBI0 UX UACHTUDUKAIINHA U

Odmsnonorniyeckoe eicTBAE METaHOA U 3TaHOJA Ha 00BSICHEHUS 00JIaCTH IPUMCHEHUSI.

opraHusM dernoBeka. JlemoncTpamuu. 8. Oxucinenne Hcnonp30BaTh 3HAHUSA O COCTaBe, CTPOCHUH U

3Ta”oja B anpaerui. JlabopaTopHslii onbIT 4. XUMHUYECKUX CBOMCTBaX COUPTOB AJIS

CBolicTBa 3TUIIOBOTO CIIMpTa 0€3011acHOT0 IPUMEHEHHS B TPAKTUUECKOM
JIesITeNIbHOCTH. JIeMOHCTPHPOBATh MOHUMaHHE
TOKCHUYECKOTO JISHCTBHS METAHOJIA U 3TaHOJIa
Ha opraHu3M. HaOmnronatek 1eMoHCTpUpyeMbie
1 CaMOCTOATEIIbHO MPOBOJIUMBIC OIIBITHI.
HccenenosaTh CBOKWCTBA OJTHOATOMHBIX
crpToB. HabmomaTe 1 OMUCHIBATh
XUMHYECKHIE PEAKIUH C TOMOIIBI0 POTHOTO
SI3BIKA U SI36IKA XUMHH. J|eMOHCTPHUPOBATH
3HaHUE MPaBIJI 0E30MMaCHOTO OOpAIICHUS C
€IKIMH, TOPIOYHMHU ¥ TOKCHIHBIMH
BEIECTBAMH, CPEJCTBAMHU OBITOBOM XMMHH.
Co0uro1aTh TIpaBHiIa M MOJIE30BATHCS
npreMaMu 0e30TacHON paboThI MpU paboTe ¢
XUMHUYCCKHNMHU BCUICCTBAMHU U na60paT0le)1M
000pyIoBaHuEM

16.n 16/2 MHoroaToMHbIe OTHIICHTIINKOIb 1 TIUIEPHUH KaK MPeICTaBUTEIN XapakTepu30BaTh STHICHITIMKONG U riuepud | JI: 1 6, B

CIIAPTBI IIpeeIbHbIX MHOIOATOMHBIX clIUpTOB. [lonyuenue 10 COCTaBY, CTPOSHUIO U (PU3NIECKUM U P: 1-5

STHJICHIJIMKOJISL OKHCIICHUEM 3TUJICHA BOJTHBIM XHUMUYECKHM CBOWCTBAM, yCTAaHABIUBATH TO:

PAaCTBOPOM NI€pMaHI'aHATa KaJln4. duznueckre

MPUYUHHO-CJICACTBCHHBIC CBA3U MCIKIY




CBOMCTBA STHJICHIJIUKOJS U TNIMIEpHHA. XUMUUECKHE
CBOWCTBa MHOTOAQTOMHBIX CITUPTOB: PEAKLIUH C
HaTpHeM, TalOreHOBOAOPOIaMH, a30THON KHCIIOTOM.
Hurporauuepus u ero pasnoxenue. KauectseHnas
peakiys Ha MHOTOaTOMHBIE CITUPTHL ¥ ¢ IPUMEHEHHUE
IUIsL PAacliO3HaBaHUs ININIEPUHA B COCTABE
KOCMETHYECKHX cpeAcTB. [IpakTHueckoe NpuMeHeHUE
STUIICHTTIMKOJIA U InLeprHa. [lemoncTpanumn. 9.
KauecTBeHHBIE peaklii Ha MHOTOQTOMHBIE CITUPTHL.
JlaGopaTopusiii onbIT 5. CBOICTBA TITUIIEPHHA

JTAaHHBIMH XapaKTepUCTUKaMHU BEIECTBA.
XapakTepu3oBaTh CriocoObI MOJTydEeHUs
sTHIeHrHKONs. [IpuBOAMTE TpUMeEpHI
XUMHYECKHX PEaKIUH, paCKPBIBAIOLIHX
XapaKTepHBIE CBOHCTBA ATHIICHTIINKOJIS 1
TIIHTEPUHA C TeTBI0 X HICHTHOUKAITUN 1
00BSICHEHHUS 00JIaCTH IPUMEHEHUSI.
Vcnonp30BaTh 3HaHUA O COCTaBe, CTPOCHUH U
XUMHYECKIX CBOHCTBAX STHIICHTIIMKOIS U
TIUIeprHa Ut 6e30MacHOTO IPUMEHEHHS B
MpaKTHYECKOH aesTenpHocTH. [IpoBoUTh
Ka4Y€CTBCHHBIC PCAKIIMU HA MHOT'OATOMHBIC
CIIUPTHI. HpOBOHHTL OIIBITHI I1TO
pacro3HaBaHUIO TIIMIEPHHA B COCTaBE
MAMICBBIX MPOAYKTOB U KOCMETUYCCKUX
cpencts. Mccnenosars cBoiicTBa
MHOT0AaTOMHBIX crtupToB. HabmronaTs
JIEMOHCTPHPYEMBIE U CAMOCTOSTEIEHO
MIPOBOIUMEIE OTBITHL. HabmoaaTe 1 OMHuCHBATH
XUMHYECKIE PEaKIUH C TOMOIIBI0 POTHOTO
SI3BIKA W SI3BIKA XUMHH. J|eMOHCTPHUPOBATH
3HAHME MMPaBUI OE30MaCHOT0 00paIIeHHs C
CIAKUMU, TOPIOYNUMHU U TOKCUYHBIMHU
BEIIECTBAMH, CPEICTBAMU OBITOBOM XHMHH.
Co0uro1aTh TIpaBUiia U MOJIb30BATHCS
npueMamu 0e30macHoi paboTh pu pabdote ¢
XUMHUYCCKHNMU BEUICCTBAMHU U Ha60paT0pHI)IM
000pyI0BaHUEM

17.u1

17/3

denon

®enomn. CtpoeHue MoneKybl peHona. duzndeckue
cBoiicTBa eHona. B3anMHOE BIUSIHHEE aTOMOB B
MoIeKkyie peHona. XMMHIECKHE CBOMCTBA!
B3aMMOJICHICTBHE C HATPUEM, THAPOKCHIOM HATPHS,
OpomMoMm, pa30aBIeHHON a30THOW KHUCIIOTOM.
Denonoghopmanvoecuonas cmoaa. KauecTBeHHBIS
peakuuu Ha Genon. [Ipumenenne dhenona.
TokcuurocTh (heHosa. Jlemoncrpanuu. 10.
PactBopuMOCTh eHONa B BOJIE TPU OOBIYHOM
Temnepatype u npu Harpesanuu. 11. [Toryaenne
¢denonara Hatpus. 12. Ocaxxnenne GpeHona u3
pacTBopa (eHOISITa HATPUS IO ICHCTBHEM
yraekucioro raza. 13. KauectBeHHble peakiuu Ha
(benon

XapakTtepu3oBath GEHOJ [0 COCTABY,
CTPOCHHIO ¥ (PU3UYECKUM M XUMHUYECKUM
CBOICTBaM, yCTaHABIUBAThH MPHYUHHO-
CJIC/ICTBEHHBIC CBSI3U MEX/Y JTAaHHBIMHU
XapaKTepUCTUKAMHU BelecTBa. [[puBoanThH
MIPUMEPBI XUMHYCCKUX PEAKIIHIA,
PaCKPBIBAIOIINX XapPaKTEPHbBIC CBOMCTBA
(deHona ¢ Hespio X UACHTU(DUKAIIMHA U
00BsICHEHUS 00J1aCTH IPUMEHEHUSI.
Hcronp30BaTh 3HAHUSA O COCTABE, CTPOCHUH U
XUMHUYECKHX CBOMCTBAxX (peHOMa s
0e30IMacHOTO MPUMEHEHHS B TPAKTUIECKOM
nesTenbHOCTH. HaOmonaTe JeMOHCTpHpyeMbIe
onbITEl. HaOmromaTh KaueCTBEHHYIO PEaKIIHIO
Ha ¢enon. Habmoate u onuckBaTh




XHUMUYECKHUE PEAKI[UH C TIOMOIIBIO POTHOTO
SI3BIKA U SI3BbIKA XUMHH. J|eMOHCTPUPOBATH
3HaHUE MPaBHI 0€30MaCHOTO O0OpAIICHUS C
CIKHUMH, TOPIOYMMHU ¥ TOKCHYHBIMU
BEIIECTBaMH, CPEACTBAMH OBITOBOH XUMHH

18.1 18/2 Anbaeruansl 1 KETOHBI Anpnernapl 1 KeToHbl. KapOOHMIIBHAS U aTbIeT HAHAS HaspiBaTh anbaeruasl 1 KETOHBI 10
rpymnnbsl. HoMeHKIaTypa anbIernioB 1 KETOHOB. MEKAYHApOIHOH HOMEHKJIAType. 3ariChIBaTh
Mertanans (popmanbIeru) 1 3TaHajb (aleTadbIerun) | GOpMYIIbl ©30MEPOB U TOMOJIOTOB ajIbICTHIO0B
KaK IPEJICTAaBUTEIN IPEIENbHBIX albJCTHA0B. ALIETOH | M KETOHOB, HA3bIBATh MX. XaPAKTEPHU30BAThH
KaK IpEeJICTaBUTETb KETOHOB. PU3HdIecKue CBONHCTBA AJIBAETHIBI M KETOHBI IO COCTaBY, CTPOCHUIO U
aNIB/IETUAOB U KETOHOB. XMMHYECKHE CBOMCTBA (bU3UIECKUM U XUMHIECKUM CBOHCTBAM,
(peaxkiyst OKMCIICHHS B KUCJIOTY M BOCCTAaHOBJICHHS B yCTaHaBJIMBATh IPUUNHHO-CIICICTBCHHBIC
cnupT). KauecTBeHHbBIE peakuu Ha aNnbJeTUAHYIO CBSI3U MEXKIY NaHHBIMH XapaKTepUCTHUKAMHU
rpymiy (peakius «cepeOpssHOro 3epKaiiay, BeectBa. O000IIATh 3HAHUS U IENATh
B3auMojeiicTBue ¢ runpokcunom meau (1)) u ux BBIBOJIbI O 3aKOHOMEPHOCTSAX U3MEHEHUI
NIPUMEHEHHUE JUIsi OOHAPYKEHHUS MTPEeTIbHBIX CBOMCTB B TOMOJIOTHYECKOM PSIy ajlbJETHI0B
aJIB/ICTUAOB B IPOMBIIICHHBIX CTOYHBIX BOZAX. 1 KETOHOB.. /IeMOHCTPHPOBATh HOHIMaHHE
TokcuuHOCTH anmbaerunoB. [lomydenne anpaeruioB u TOKCHYECKOTO JICHCTBHS METaHOJIA U 3TaHOJIA
keToHOB. [Ipumenenne Gpopmansaeruaa, Ha opraHu3M. Habmronate neMoHCTpUpyeMbIe
aneTanbJeruia u aneToHa. Jlemonerpanuu. 14. omnbITel. HabmronaTe v ONMCHIBATH XMMHUYECKHE
Peaxmms «cepebOpsiHOTO 3epKanan- PEaKIIH C TOMOIIBIO POTHOTO S3bIKA U SA3bIKA
XUMUH. JIeMOHCTpHPOBATH 3HAHHUE TIPABUIT
6e3omacHoro oOpalieHus ¢ eAKHUMH, TOPIOYUMH
1 TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMHU
OBITOBOM XUMUH
19.n 19/2 Kap6oHoBsie kucinoTsl | Kapbonobie kucnotsl. KapOokcunbpHas rpyma. Ha3piBaTe KapOOHOBBIE KHCIIOTHI IO
Homenknarypa 0JTHOOCHOBHBIX KApOOHOBBIX KHCIIOT. MEXTyHapOJHOW HOMEHKIIAType.
dusnyeckue CBOMCTBA KapOOHOBBIX KHUCIIOT. XapakTepu3oBaTh KapOOHOBBIE KUCIIOTHI IO
MypaBbHHas M YKCyCHasi KUCJIOTBI KaK NMPEACTABUTENN | COCTaBY, CTPOSHHIO M (PU3MUECKHM CBOMCTBAM,
TIPECIBHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. yCTaHaBINBATh NPUYHUHHO-CIIC/ICTBEHHbIC
IMpencraBnenne 06 apomarnueckux (OeH30HHas), CBSI3U MEXXY JTaHHBIMH XapaKTEPUCTUKAMH
HeTIpeeNbHBIX (aKpUIJIOBasi, OJICMHOBAs), BemecTBa. O600ImAaTh 3HAHUS U AENATh
JTMKapOOHOBBIX (IaBeJeBast), THAPOKCUKapOOHOBBIX BBIBOJIBI O 3aKOHOMEPHOCTSX N3MEHEHHUN
(MoJI04HAas, TMMOHHAs1) U BBICIIMX KapOOHOBBIX CBOHCTB B TOMOJIOTHYECKOM Psily KapOOHOBBIX
(MaTpPMHUTHHOBAS M CTEAPHHOBAS, OJICHHOBAS ) KHCJIOT. MOJenTupoBaTh CTPOCHUE H3Y9IaeMBIX
kucioTax. [losryueHne kapOOHOBBIX KHCIOT BEIIIECTB
(oKucIeHue a’dbIeTUIOB, IIEPBUYHBIX CITUPTOB,
romosoros 6en3oina). Crnenuduaeckue crnocoobl
[10JIyYE€HHUs] MyPAaBbUHOM U YKCYCHOH KHUCJIOT
20.n 20/2 XuMI4YecKue cBoiicTBa | XUMHUYECKHE CBOICTBA (HA IpUMepe YKCYCHOM XapakTepru3oBaTh KapOOHOBBIE KUCIIOTHI 110

U IPUMEHEHUE
KapOOHOBBIX KHUCIJIOT

KHCIIOTHI): pEaKIUu C MeTaJUTaMH, OCHOBHBIMH
OKCHJIAMH, OCHOBAHHUSIMH H COJSIMH KaK

COCTaBY, CTPOCHHIO, (PHU3UIECKIM U
XMMHUYECKUM CBOMCTBAM, YCTaHaBJIUBATh




MOJITBEPAKIEHHE CXO/ACTBA C HEOPTAaHNUECKUMHU
KHCJIOTaMH, peakLusl dSTepU(UKAINU KaK CIIOCO0
TIOJTYYEHHSI CIIOXKHBIX 3(DHPOB, raJIOTeHUPOBAHKE 10 O
yriepogHomy atomy. IIpumeHenne MypaBbUHOM,
YKCyCHOM U OeH301iHO# KncioT. JIabopaTopHbIii
onbIT 6. CBOMCTBA YKCYCHOM KHCIIOTHI.
JlaGopaTtopusiii onbIT 7. CBolicTBa O€H30HOI
KHCJIOTHI

MPUYMHHO-CJIC/ICTBEHHBIE CBSI3U MEXIY
JTAaHHBIMH XapaKTepUCTUKAMHU BEIECTBA.
XapakTepr30BaTh IPOMBIIUICHHbIC H
71a00paTOpHBIE CIIOCOOBI MOTYYEHUS
KapOOHOBBIX KUCIIOT. [IpUBOAUTE IpUMEPHI
XUMHUYECKHX PEAKIUi, pACKPBIBAIOIINX
XapaKTepHbIE CBOWCTBA KAPOOHOBBIX KUCIIOT C
LENBI0 UX UACHTH(PHUKAINN 1 OOBICHEHUS
obnactu npuMeHeHus. JIeMOHCTPHPOBATh
3HaHHUE MPaBMI 0€301MaCHOTO OOpaIICHU ¢
€/IKUMH, TOPIOYUMH U TOKCHYHBIMH
BEILIECTBAMH, CPEJICTBAMH OBITOBOI XHMHH.
Co0umtoaTh nMpaBuiia v NOJIb30BaTHCS
npueMamu 0e30macHoi paboThI mpu pabdote ¢
XMMHYECKHMH BEIIECTBAMH U J1a00OPaTOPHBIM
000pyIOBaHUEM

21.m

21/2

CroxHbIE 3PUPHI

Cnosxxnble 3¢upsl. CIoXHBIE 3(HUPHI KaK MPOTYKTHI
B3aUMOJAEHCTBUS KapOOHOBBIX KHCIIOT CO CITUPTAMH.
Howmenkmnatypa ciioHbIX 3¢UpOB. ' HIPOIH3 CIOXHBIX
3¢upoB. [IpuMeHeHne CI0XHBIX 3QHUPOB B METUIINHE,
MIUIIEBO 1 Map(oMepHOI MPOMBIIUICHHOCTH, B
MIOJTYYSHHUH TTOJTMMEPHBIX MaTepUasoB.
JlaGopaTtopuslii onsIT 8. ['Maponu3s acnupuHa

HasbiBath cioxHbIe 3(UPHI IO
MEKAYHapOIHONH HOMEHKJIATYpE.
XapakTepu30BaTh CIOXKHBIC 3(QUPHI IO
COCTaBY, CTPOCHHUIO M (PU3HUECCKUM 1
XMUMHYECKHM CBOICTBaM, yCTaHABINBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXIY
JTAHHBIMM XapaKTePUCTUKAaMH BEIECTBA.
IIpuBoaUTE IPUMEPBI XMMUUYECKUX PEAKLIUM,
PaCKpBIBAIONINX XapaKTepPHbIE CBOMCTBRA
JIOXKHBIX d(PUPOB C IETbI0 UX HICHTU(DUKAI[UH
1 00BSICHEHHS 00JIACTH NPUMEHEHUSI.
HabnromaTs caMOCTOSITEIEHO IPOBOIUMBIE
omnbITel. HabmronaTe v ONMChIBaTH XMMHUYECKHE
PEaKIIK C TOMOIIBIO POITHOTO SA3bIKA U S3bIKA
XUMUH. JJeMOHCTpUPOBATH 3HAHHUE TIPABUIT
6e3omacHoOro 00paIIeHus C eAKUMH, TOPIOYNMH
Y TOKCHYHBIMH BEIECTBAMH, CPEJICTBAMHU
ObIToBOI XUMHUK. CoOJII01aTh TIPaBHIIA U
MOJIF30BATHCS MPHEMaMi 0€30I1acHON PabOTHI
pu paboTe ¢ XUMHUYECKUMH BEIECTBAMH H
s1a00paTOpPHEIM 000pyTIOBAHHEM

22.H

22/2

Kupst

Kuper. XKupsl kak ciioxHBIE 3(pHUPHI TIHLEpUHA U
BBICITNX KapOOHOBBIX KHUCIIOT. PacTuTeNnbHBIE U
JKUBOTHBIE JKUPBI, UX COCTaB, Pa3jIMuUe B CBOWCTBAX.
I'uaporenusanus xKUpoOB, COCTOSALIMX U3 OCTaTKOB
HeNnpeAenbHbIX KUCIOT. Pacio3HaBaHMEe pacTUTENIBHBIX

XapakTepru3oBaTh 0COOCHHOCTH CBOWCTB
JKUPOB HA OCHOBE UX CTPOCHMUA.
XapakTepu3oBaTh 00JaCTH IPUMEHEHHS
JKUPOB U UX OHOJIOTUYECKYFO poiib. [IpoBoUTH
OTIBITHI 110 PACTIO3HABAHHIO HENPEIEITBHBIX




’KUPOB Ha OCHOBaHUH UX HEMPEAENbHOTO XapaKkTepa.
T'uaponu3 Wi OMBUICHUE KUPOB KaK CIIOCO0
MIPOMBIIIJIEHHOTO MOJIyYEHHUs COJIeH BBICITUX
KapOOHOBBIX KHCIOT. [IprMeHenue xKupoB. OyHKIHH
KHPOB B opranu3mMe. Mpjia Kak COJIM BBICIIIUX
KapOOHOBBIX KHCIOT. Moromue cBoiicTBa MbLIa-

JKUPOB B COCTABC MUIICBLIX IMTPOAYKTOB 1
KOCMETHUYCCKUX CPCACTB

23.H

23/3

VYrunesonsl. 'moko3a

VYraesozsl. Knaccuduranus yrieronos. Haxoxnenne
YTIeBOIOB B Tpupoae. PyHKINN YTIIEBOJOB B

PaCTUTEIBHBIX U )XUBOTHBIX OpraHn3Max. doTtocunTE3.

I'mroxo3a Kak MpeacTaBUTENIb MOHOCAXaPHIOB.
dusnyecKre CBOMCTBA IIOKO3bI. ['1II0K03a Kak
IBJETUAOCTIUPT: Peakuuu ¢ rugpokcuaom Meau (I11) u
aMMHaYHBIM pacTBOpoM okcua cepedpa (1).
BporkeHne riaroko3s! (MOJIOUHOKHUCIOE U CIUPTOBOE).
3HaveHHe ¥ NPUMEHEHHUE IIII0KO3bl. [leMoOHCTpanum.
15. Oxucnenue riaoko3sl ruapokcuaoM menu (11).
JladopaTopHblii onbIT 9. CBOMCTBA IIIIOKO3bI

Knaccugummposats yrieBosl.
XapakTepu30BaTh YIIIEBOIHI TI0 COCTABY,
CTPOCHUIO M (PU3UYECKIM U XUMHUYECKIM
CBOWCTBaM, yCTaHABINBATh TPHINHHO-
CJICZICTBEHHBIE CBSI3U MEXTy JaHHBIMH
XapaKkTepuCcTUKaMH BeecTBa. [IpuBoanTh
MPUMEPbl XUMUYECKHX PEaKLIUi,
PacKpBIBAIOLINX XapaKTEPHbIE CBOWCTBA
YIJIEBOJIOB C LEJIbIO UX UACHTU(DHUKALUHT U
00BsICHEHUS 00J1aCTH IPUMEHEHUS.
XapakTepu30BaTh CBOHCTBA TIIIOKO3BI KAk
BEIIIeCTBA C ABOHCTBCHHOW ()yHKIHEH
(ampmerunmocmpra). XapakTepru3oBaTh
OHMOIOTHYECKYIO pOITb YriieBo10B. [IpoBOIUTE
OTIBITHI IT0 PACTIO3HABAHUIO TIIFOKO3BI B COCTABE
MUIIEBBIX TIPOIYKTOB U KOCMETHYECKUX
cpeacts. MccnenoBars cBOICTBA TIIFOKO3BI.
[TpoBOANTH KaueCTBEHHBIE PEAKIMK Ha
rimoko3y. HabronaTh 1 ONUCHIBATH
XUMHUUYECKHE PEaKIUH C TIOMOIIBIO POIHOTO
sI3pIKA U s13bIKa XUMHUH. COOII01aTh IpaBUiIa U
MOJIF30BATHCS MpHEMaMu 06€30IacHON PaboTHI
pu paboTe ¢ XUMUIECKAMH BEIECTBAMH H
11a00paTOPHEIM 000pPYTOBAHUEM
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Caxapo3sa

Caxapo3a. Caxapo3a Kak Ipe/ICTaBUTEIb
nucaxapuioB. I'maponns caxapossl. CBoiicTBa u
MIPUMEHEHHE CaxapOo3bl

XapakTepH30BaTh YrieBObI [0 COCTABY,
CTPOCHUIO ¥ (PH3HYCCKHM U XUMHYESCKUM
CBOIfCTBaM, yCTaHABINBATH IPUYHHHO-
CJIC/ICTBEHHBIE CBSI3U MEXIY JAHHBIMHU
XapaKkTepucTUKaMH BelecTa. [IpuBoANTb
MPUMEPbl XUMUYECKHX PEaKIIUii,
PaCKpBIBAIOLIMX XapaKTEPHbIE CBOWCTBA
YIJIEBOJIOB C LEJIbIO UX UIEHTU(DHUKALUH U
00BsICHEHUS 00J1aCTH IPUMEHEHUSI.
XapakTepu30BaTh OHOJIOTHYECKYIO POJIb
YIJIEBOJIOB

25.0

25/3

[onucaxapuabt

Honncaxaplxmm. KanMaJ'I, CJJI0JI03a U I'NIMKOT'CH KaK

XapaKTepI/IBOBaTI: YTJ€BOJbI IO COCTABY,




NIpeACTaBUTENH NoIKucaxapunoB. Kpaxman, neoinosa
U TJIMKOTEH KaK OMOJIOTHYECKHE TTOTMMEPBI, NX
cTpoeHHe. XMMHUYECKHe CBOMCTBA Kpaxmala 1
LEJUTIOJI03BI (THAPOIIN3, KaueCTBEHHAS PEAKLIHsI C
HOZIOM Ha Kpaxmai U ee IPIMEHEHHUE IS
oOHapyXeHHsI KpaxMala B IPOTyKTaxX MATAHMUA).
[TpumeneHne n OnoTOTNYECKast POIIb MOJINCAXAPUIOB.
Hdemoncrpanuu. 16. KauecTBeHHas peaknuns Ha
Kpaxman

CTPOCHUIO M (PH3UUIECKUM U XUMHYESCKHUM
CBOJICTBaM, yCTaHABINBAThH IPUYHHHO-
CIICICTBEHHBIC CBS3U MEXAY JaHHBIMH
XapaKTepUCTHUKaMH BellecTsa. [IpuBoauTh
IPUMEpBl XUMIYECKUX PEaKInii,
PaCKpBIBAFOIINX XapaKTepHbBIE CBOWCTBA
YIJICBOJOB C LIEJIbI0 X HICHTHHUKAUN 1
00BSICHEHHUS 00JIaCTH IPUMECHEHUSI.
XapakTepr30BaTh OHOIOTHYECKYIO POJIb
yrieBooB. [IpoBOIUTE OMBITHI 11O
pacIo3HaBaHUIO KpaxMmalla B COCTaBe MUILEBBIX
MPOJIYKTOB M KOCMETHYECKUX CPE/ICTB.
HaGmoats 1eMOHCTPUPYEMBIE OTIBITHI.
HaGHIO[[aTI) 1 OIIMChIBATh XUMHUYCCKHEC
PEaKLK C TOMOLIBIO POTHOTO S3bIKA U S3bIKA
XUMHHU

26.H 26/3 AMUHBI Amunsl. CTpOEHHUE U CBOWCTBA AMUHOB. AMHHBI Kak XapakTepu3oBaTh aMUHBI 110 COCTaBY,
opranndeckue ocHoBaHHA. OCOOCHHOCTH aHWINHA U CTPOCHHIO M (PU3UUECKUM M XUMHUIECKAM
€r0 XUMHYECKHE CBOMCTBA (B3aMMOJICHCTBHE C CBOWCTBaM, yCTaHABIUBATh MPHUYHMHHO-
COJISTHOHM KUCIIOTOH U OpoMHOI Bojoi). Peakis CJIEICTBEHHBIE CBA3U MEKIY JaHHBIMU
ropeHus aMuHOB. [Tonydenne amuHOB. [lonydenue XapaKTEepUCTHKAMU BellecTsa. [IpuBouTh
aHwivHa 1o peakuuu H. H. 3ununa. [lpumenenue MPUMEPHl XUMUYECKUX PEAKLUH,
amMuHOB. JleMmoHcTpanuu. 17. Peakuus aHWIMHA C PAacKpbIBAIOIINX XapaKTEepHbIE CBOMCTBA
OpOMHOI BOTOM aMUHOB C LIEJIbI0 OOBSICHEHHS 00JIaCTH
MIPUMEHEHHUA. XapaKTepH30BaTh CIIOCOObI
nojy4eHus aMmuHoB. Habmonate
JIEMOHCTpHUpyeMble onbIThl. Habmronats u
OTIHCHIBATh XUMHUYECKUE PEAKIIUU C TOMOIIBIO
POJHOTO SI3bIKA U SI3bIKA XUMUU
271 27/3 AMUHOKHCIOTBI AmuHOkHCHOTBL. COCTaB U HOMEHKIJIATypa XapakTepu30BaTh aMHHOKHUCIIOTHI II0 COCTABY,

AMHUHOKHMCIIOT. [ JIMI[UH, allaHWH, BaJIMH, [INCTEHH,
ceprH H (eHIIAIAHUH KaK MMPEICTABUTEIN
MIPUPOIHBIX aMHHOKHUCIIOT. DHU3nYecKrne CBOUCTBA
AMHHOKHUCIIOT. AMUHOKHCIIOTHI KaK aM(OTepHBIC
OpraHUYeCcKHe COeTMHEHUS (B3aUMOJICHCTBUE C
[eJI0YaMHu 1 Kucjaotamu). [lentuaHast cBs3b.
Ob6pa3zoBanne nonunenTtraoB. OOHapyxeHHe OEIKOB ¢
ITOMOIIBI0 KAYEeCTBEHHBIX (IIBETHBIX) PEAKITHI.
Buonornueckoe 3HaueHue a-aMHUHOKKCIOT. O0IacTi
MIPUMEHCHHST aMHHOKHUCIIOT. JleMoHcTpanun. 18.
Komnexuus amuHokucnor. 19. JlokasaTeabcTBO
HATMYHS (QYHKIIMOHATBHBIX TPYIII B PACTBOPAX

CTPOCHUIO M (PU3MYECKHM U XUMHYCSCKUM
CBOIfCTBaM, yCTaHABINBATH IPUYHHHO-
CIICICTBEHHBIC CBS3M MEXAY JaHHBIMH
XapaKTepuUCTUKaMH BemecTBa. [IpuBoanTh
MPUMEPbl XUMUYECKHX PEaKIIUii,
PaCKpBIBAIOIIMX XapaKTEPHbIE CBOWCTBA
aMHHOKHUCIIOT C [EJIbI0 UX UICHTUPUKALMN 1
00BsICHEHUS 00J1aCTH IPUMEHEHUSI.
XapaxTepru3oBaTh aMUHOKHCIIOThI KaK
amM(oTepHbIe OPraHUYECKHE COeTHHEHHMSI.
XapakTepu3oBaTh OHOIOTHYECKYIO POJIb
amuHOKHcs0oT. Habmoate ieMoHCTpHpyeMble




AMHWHOKHCJIIOT

OIIBITHI. Ha6J’IIOZ[aTI> " OIMHUCBhIBATH XUMHWYCCKUC
pCakun ¢ IOMOLIBIO POJHOIO SA3bIKa U A3bIKaA
XUMHHU

28.1 28/3 Benku Benku xak npupoansie 6rononumepsl. CoctaB u XapakTepu3oBaTh OEJIKN KaK MMOJUIEITH/IBL.
cTpoeHue OenkoB. [lepBuyHas, BropuyHas, TpeTudHasi | Vcrmosp30BaTh 3HaHHS O CTPOSHUH U
1 4ETBEPTUYHASA CTPYKTYPHI OenKa. XUMHIECKHE B)KHEHIINX XUMHUECKHX CBOUCTBAX OEIKOB.
CBO¥CcTBa OEJIKOB: THAPOJIN3, ICHATYPAIUs, TOPEHUE. Xapakrepu30BaTh (PyHKITHH, 00IACTH
Buonornueckne Gpynkmmu 6enkos. [IpeBpamenns MIPUMEHCHHUS OCTIKOB U X OHOJIOTHYECKYIO
6enkoB nuiny B opraausme. Jemoncrpanun. 20. ponb. [IpoBOIHUTH Ka4ECTBEHHBIE PEAKIMH Ha
PactBopenne u ocaxnenue 6enkoB. 21. [{BeTHbIC 6emku. [IpOBOIUTE OTBITHI IO PACTIO3HABAHUIO
peaxmmu 6enkoB. 22. ['opeHne nTHYbEero nepa u 0eITKOB B COCTaBE MHUIIEBHIX IPOIYKTOB U
miepcTsHoi HuTH. JIabopaTopHslii onbiT 10. KOCMETHYecKuX cpenacts. Habmronate
L{BeTHBIE peakuun OENKOB JIEMOHCTPHPYEMBIE U CAMOCTOSITEIHHO
IMPOBOAUMBIC OIIBITHI. Ha6J'IIO[[aTI) " OIIMCHIBATH
XMMHUYECKHE PEaKLUH C IIOMOIIBIO POIHOTO
SI3bIKa U SA3bIKa XUMUU. J[eMOHCTpUpOBaTh
3HaHME NMPaBWJI OE30MACHOTO OOPAICHHUS C
€/IKNMH, TOPIOYUMH ¥ TOKCHYHBIMH
BEIIECTBAMH, CPECTBAMH OBITOBOI XHMHH.
CoOmoaTh MpaBuIIa M MOIb30BaTHCS
nmpreMaMu 0e30macHoi paboThl mpu padote ¢
XMMHUYECKHMH BEIIECTBAMH 1 JIAOOPaTOPHBIM
00opynoBaHrEM
29.n 29/3 I'enernyeckas cBs3b WnenTndukanms opraHnyecKux COeANHEHNUI. CocCTaBIATh MOJIEKYJISIPHBIE M CTPYKTYPHBIE J:10,B
MeX]y KJlaccaMy I'eHeTnueckas CBsI3b MEXIY KlIaCCAMH OPTaHUYECKUX (OpMyJIBI OPraHNYECKHUX BEIECTB KaK P:
OPraHUYECKUX coenuHeHul. TUIbl XUMUYECKUX peakuuil B HocHTeneit nHpopMaluy 0 CTPOSHUN o:
COCOANHCHUU OpPTraHN4Y€CKOU XUMUHN BEHIICCTBA, €r0 CBOUCTBAX U MPUHAJTICIKHOCTHU
K OTIpeIeIEeHHOMY KJIacCy COeIMHEeHHUH. T
OIKUCHIBATH TEHETHIECKHE CBA3U MEXKILY TIIIP:
HA3yYEHHBIMU KJIACCAMH OPTaHUYECKUX K:1,2,4-7
COeMHEHUH. Yemanasnueams eenemu4eckyro
CBA3b MEAHCOY KNACCAMU OP2AHUHECKUX
seujecme 0151 000CHOBAHUS NPUHYUNUATLHOU
BO3MONCHOCMU NOJYUEHUA OPCAHUUECKUX
coeOuHeHUtl 3a0aHHO20 COCMAB8A U CMPOeHUs
30.0 30/3 Kontponsnas pabora Kontpons 3uanuii mo reme «Kucnopon- u OcCymiecTBISITh TO3HABATENBHYIO Pe(IEKCHIO B
No 2. «Kucnopoa- u a30TCoIeprKalllie OPraHUYECKUe BEIIECTBA» OTHOIICHUH COOCTBEHHBIX JOCTHKCHH B
a30TCOAEpKAIINE npolecce pelieHns yueOHbIX 1
OpPTraHN4YE€CKUEC IIO3HAaBaTCIIbHBIX3a/1a4
BEIIECTBAY
31lu 31/4 [omumepst [Tonsarue o mosmmepax. Makpomoiekya, OnepupoBaTh NOHATHAMH «MOHOMEPY, J: 16,8

CTPYKTYPHOE 3BE€HO, CTETIEHb NOJMMEPHU3AIIUH,

IOJUMEP », «COMOJIUMEDPY, «CTPYKTYPHOE




MOHOMED.
I'omomonuMeps! U comoiumMepsl. ITonumepusanus u
MOJIMKOH/ICHCAIINS KAK METO/IbI TIOJTyYEeHHUS
MOJIMMEPOB

3BEHO», «CTENEHb ITOJIMMEPU3ALIN,
«ITOJTMMEPHU3ALHD»,

«ITOJIMKOHJICHCAIIMs». XapaKTepu30BaTh
peakuy NOJIMMEPH3aLUH U TTOJHMKOHICHCAIIMN
KaK CIIOCOOBI TTOTYICHUS
BBICOKOMOJICKYJISIPHBIX COCAUHEHHI

I1ITP:
K:1,2,4-7

32.1 32/4 IomumepHsie CoBpeMeHHbIE TOIMMEpHBIE MaTepuaibl. [lnactmaccsl | XapakTepn3oBaTh CBOMCTBA N3ydIEHHBIX
MaTepHalbl (TTONMATHIIEH, TTOJMITPOTINIIEH, OIUCTUPOI, MOJMMEPHBIX MaTepHraaoB. ONHUCHIBATH
MOJMBUHHWIXJIOPH, MOMUATHIECHTEpeTAIAT). CBOMCTBA, COCOOBI MTOTYYEHHS U IPUMECHEHHS
BosokHa npupoaHbIe, HCKYCCTBEHHBIE (8UCKO3d, M3y9ICHHBIX TOJIMMEPHBIX MAaTEPHAIIOB.
aleTaTHOE BOJIOKHO) M CHHTETHYECKHE (KAIPOH, [TpuBOANUTH IPUMEPHI TPAKTUIECKOTO
HAiJIOH, JIaBCaH, CHaHJeKC, JIalKpa). DIacToMepHl. WCIIOJIb30BAaHHS BHICOKOMOJIEKYIISIPHBIX
Kay4yk npupoaHslii 1 CHHTETHYECKHI. Bynkanuzauus | coenuHenuii: miactmacc. Habmonats
kay4yka. Pe3una u 500HuT. [leMoncTpanuu. 23. JIEMOHCTPUPYEMBIE U CAMOCTOSITEIBEHO
Kosurekiuu niactmacc, 31acTOMEpoB, BOJIOKOH. 24. MPOBOIUMBIE OMBITH. Habnonate 1 onmuckIBaTh
I'openue nennynouna. JlaboparopHslii onbIT 11. XMMHUUYECKHUE PEAKIUH C IIOMOIIBIO POJHOTO
OTHOLICHNE CHHTETUYECKUX BOJIOKOH K PacTBOpam S3bIKa U A3bIKa XUMHUH. JIeMOHCTPHPOBATH
KHCJIOT | IIeJIoUuer 3HaHKE NMPaBWJI OE30MACHOTO OOPAICHHUS C
€IKUMH, TOPIOYUMH ¥ TOKCUIHBIMH
BEIIECTBAMH, CPECTBAMH OBITOBOI XHMHH.
CoOmoaTh MpaBmIa U HOJIb30BATHCS
npreMaMu Oe30macHoi paboThl pu padote ¢
XMMHUYECKHMH BEIIECTBAMH U J1a00PaTOPHBIM
000opynoBaHuEM
33H. 33/4 [Ipaktudeckas pabora | Pernenue skcrieprMMeHTaIbHBIX 3a7a4 Ha [TpoBOAUTH XUMUYECKHI SKCTIEPUMEHT 10
Ne 1. «Pacrio3HaBanue | pacro3HaBaHHe IJIACTMACC pacro3HaBaHuto actMacc. Habnronats u
IIACTMACC)» OIUCHIBATH CAMOCTOSITENHHO
MPOBO/IMMBIE OTIBITHI C HOMOIIBIO POJTHOTO
SI3bIKA U A3bIKa XMMHUH. JIeMOHCTPUPOBATH
3HaHME NMPaBUJI OE30TIACHOTO O0PAIEHHUS C
€/IKUMH, TOPIOYUMH ¥ TOKCUYHBIMH
BEIIECTBAMH, CPEJICTBAMH OBITOBOI XHMHH.
CoOmofaTh MpaBmiIa M HOJIb30BATHCS
npueMamu 6e301acHoi paboTsl pu padore ¢
XMMHUYECKHMH BEIIECTBAMH U J1a00OPaTOPHBIM
000pyIoBaHuEM
34.u 34/4 [Ipaktudeckas pabora | Pernenue skcrieprMeHTaIbHBIX 33734 Ha [TpoBOAUTH XUMUYECKHI SKCTIEPUMEHT 10

Ne 2. «Pacmio3HaBanme
BOJIOKOH»

pacrio3HaBaHHUE BOJIOKOH

pacro3HaBaHui0 BOJIOKOH. HaGionaTe 1
OIIUCBIBATH CAMOCTOATCIBLHO HpOBO)II/IMBIe
OIIBITHI C IIOMOIIBIO pO}IHOFO SA3bIKA U A3bIKA
XUMUHU. JleMOHCTpUPOBATh 3HAHUE ITPaBUII
0e30IMacHOT0 OOpaIIEeHNs C SIKHUMH, TOPIOYAMHU




Y TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMH
ObITOBOI XMMuK. COOJIIOATh NIpaBHiIa U
MOJIB30BATHCS IIPUEMaMK 0e301acHOi paboThI
npu paboTe ¢ XUMUYECKUMH BEIECTBAMU U
nabopaTOpHEIM 000pyIOBAHUEM
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