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VYyebHas mporpamMma cocTaBiieHa Ha OcHOBe «lIporpamMmbl BCTYNMHTETBHBIX
UCTIBITAaHUM JUIsl JIMI, MMEIOIIMX oO0lllee cpeaHee oOpa3oBaHUE, ISl MOJTYYSHUS
BBICIIETO OOpa30BaHUA», YTBEPKIAECHHOW MpukazoM MwuHHUCTpa 00pa3oBaHUs
Pecniy6niuku benapycb ot 16.10.2014 r., Ne779, u yuebnsix mianos ®J10 per.
Ne TI-080/yu., per. Ne [1-072/yu. ot 11.05.2015, per. Ne 362, per. Ne 363 or
15.07.2015, per. Ne 365 per. Ne 366 per. Ne 367 per. Ne 369 per. Ne 371 per.
Ne 372 ot 15.07.2015.

COCTABUTEJIN:
O.1. Ceuko, ct.mpenogaBaTelb Kadeapsl JOYHUBEPCUTETCKON MOATOTOBKH

PEKOMEH/IOBAHA K YTBEPXKJIEHUIO:
Kadenpoit 1oyHUBEpCUTETCKON TOATOTOBKU

(mpotokoi Ne 6 ot 29.06.15r1.);

CoBeroM (hakyabTeTa JOYHUBEPCUTETCKOTO 00pa30BaHUs
(mpotoxoi Ne 6 ot 30.06.15r1.)



[TosicHuTenbHas 3anucka
VYyeOHast mnporpaMMa COCTaBji€Ha B COOTBETCTBHUM C IPOrpamMMoi
BCTYNUTENbHBIX HCHBITAHUNA JIJIsl JIMII, UMEIOIIUX OO0IIee cpeaHee oOpa3zoBaHue,
JUTSI TIOTYYEHUS BBICIIETO 00pa3oBaHusl, YTBEPKACHHONW MpUKa3oM MUHHCTEPCTBA
obpazoBanus Pb ot 16.10.2014 r., Ne779, u B COOTBETCTBUHU:

l. - C Y4eOHBIM IJIAHOM TOJIFOTOBUTEILHOTO OTAENEHUS JIsl OEIOPYCCKUX
rpaxaan (qHeBHas ¢opma oOydeHUs) IO NpOoPIIo: XUMHUYECKHUH,
ononornueckuii (per. Ne I1-080/yq. ot 11.05.2015, per. Ne [1-072/y4. ot
11.05.2015);

in. - c y4eOHBIM IJIAHOM MOJITOTOBUTENBHBIX KYpCOB
mudepeHnrpoBaHHoro oOyueHusi (mporpamma 28x6x6)YdeOHOro
[IEHTpa JOMOJHUTEIBHOTO 00pazoBanus (BeuepHssi (popma oOydeHHs )
(per. Ne369 ot 15.07.2015).

I[1l. ¢ y4eOHBIM TUTAHOM TOJTOTOBUTENBHBIX KypcOB (Iporpamma
32x4x12)Y4yebHOro 1eHTpa MOATOTOBHUTEIBHBIX KYPCOB (BEUEpHSS
dbopma obOyuenus) (per. Ne 362 ot 15.07.2015, per. Ne 363 ot
15.07.2015);

V. ¢ y4eOHbIM IIJIAHOM MOATOTOBUTEIIBHBIX KypCOB
muddepennupoBanHoro  odyueHus(nmporpamma  28x3x8)YueOGHOro
[EHTpa JOMOJIHUTEILHOTO 00pa3oBanus (BedepHsisi (opma oOydeHHs)
(per. Ne365 ot 15.07.2015, per. Ne366 ot 15.07.2015 per. Ne367 ot

15.07.2015);
V. - c yd4eOHBIM IUIAHOM TMOATOTOBUTENIBHBIX KYpPCOB YIIyOJIEHHOTO
U3YYEHUS 00111e00pa3oBaTeNbHbBIX TUCIUIUINH (mporpamma

28x3x6)YueOHOoro 1eHTpa JI0MOJTHUTEILHOTO 00pa3oBaHus (BEUEpHsIS
dbopma o0yuenust) (per. Noe372 ot 15.07.2015).

VI. ¢ y4eOHBIM IUJAHOM 3a0YHBIX MOJTOTOBUTEIBHBIX KYpCOB (C
ayIMTOPHBIMU  3aHATHSIMU) (mporpamMma 7x3x2)YueOHOro 1eHTpa
JIOTIOJITHUTEIPHOTO oOpa3zoBaHusi (BeuepHss Qopma oOyueHus) (per.
Ne371 ot 15.07.2015);

VIl. ¢ y4eOHBIM IUIaHOM KOppEKTUpYyomux KypcoB (per. Ne379 ot
25.09.2015).

B cooTBeTCTBUM € yU€OHBIMU MJIaHAMHU [TOATOTOBUTEIBHOTO OTACIICHHUS:
oO1ee KOJIMYECTBO 4acoB cocTaBisieT — 408, B TOM yucie ayAUTOPHBIX —
204, u3 Hux npaktuyeckux 3aHatuii — 204, B Tom uucne: | cemectp — 102; Il
cemectp — 102;
KOHTpPOJIbHBIE paboThl — 4, B ToM uncie: | cemectp — 2; Il cemectp — 2;
3ayer — 1 (I cemectp);
Ok3amen — 1(I1 cemectp).
B cooTBeTcTBUY C Yy4EOHBIMU IJITAaHAMH TTOATOTOBUTEIBHBIX KYPCOB:
o0I11ee KOJIMYECTBO YacOB COCTaBisgeT - oT 128 go 21, B TOM 4wmcie
ayIUTOPHBIX — OT 128 mo 21, U3 HUX NpPaKTUYECKHX 3aHATHIL — OT 128 no
21;koHTpOIBbHBIE pabOTHI — OT 14 10 7.



YyeOHass  mporpamMma OmpenesseT Ield, CTPYKTypy M COJep)KaHue
oOpa3oBaHHs TIO XUMUU Ha (HaKynbTeTe JOYHHBEPCHUTETCKOTO 00pa3oBaHUs,
yCTaHaBIMBaeT TpeOOBaHHUSA K 00beMy y4eOHOW HArpys3Kkd, YpOBHIO MOATOTOBKU
Cymiatejle 1O XUMHH, W3MEPUTEIH W CHCTEMY KOHTPOJS BBITIOJHEHUS
TpeOOBaHUM K 00YUEHHUIO.

Hesm 00yvenusi:

— W3yYCHHE OCHOB XMMHH: BAYKHEHIIINX 3aKOHOB, MOHATHH U (aKTOB;

— (QopMupoBaHHE TETOCTHOW CHCTEMbl XUMHUYECKUX 3HAHMN KaK KOMITOHEHTa
€CTECTBEHHOHAYYHbIX 3HAHUN;

— (QopMupoBaHUE TPEICTABICHUNA O POJIM XUMHUYECKUX 3HAHUM MU METOOB
XUMUYECKON HAyKH B MPOIIECCE MO3HAHUS MPUPOIBI; U TIOHUMAHUS BO3MOKHOCTEMN
XUMUHU JIJ1s1 pelIeHus MpoOieM COBPEMEHHOTO O0IIIECTBA;

— ¢dopmMupOoBaHUE 3HAHUM U YMEHHI 0O€30MacHOr0 M IPaMOTHOrO OOpamieHus ¢
BEILIECTBAMU, HCMOJb3YEMbIMH B TMOBCEJHEBHOM JKH3HMU;, (HOPMUPOBAHUE
HKOJIOTHUYECKH 11e71eCO00pa3HOTO MOBEICHUS B OBITY U TPYAOBOU IESITEIHHOCTH;

— (QopMupoBaHHWE OTHOIIEHUS KaK K BO3MOXHOM oOmactu  Oymymiei
npoecCUOHANbHOM eI TEIbHOCTH;

— COJZICMICTBOBATH MHTEIICKTYaIbHOMY U HPABCTBEHHOMY Pa3BUTHIO JTUYHOCTH.
3apaum: IJIaBHAs 3ajlaya Kypca - TIOMOYb CIYIIATENIsIM dakynpTeTa
JIOYHUBEPCUTETCKOTO 00pa3oBaHUs IMOBTOPUTH, OOOOIIUTH, CUCTEMATU3UPOBATH
MOJTYYEHHBIE B IIKOJIC 3HAHUS 110 MIPEIMETY.

TpeOoBaHus K yCBOCHHIO Y4eOHOM IMCHUIIMHBI:

Cnymatenu JOOMKHBI yMETh MPUMEHSTh HW3YYECHHBIE B TMpoIEcce OO0ydeHUs
TEOPETUYECKUE TIOJIOKEHHUSI TMPU PACCMOTPEHHHM KIIACCOB OPraHMYECKUX U
HEOPraHUYECKUX BEIIECTB, a TAaKXKE KOHKPETHBIX COEAUHEHUW; pPaCKPHIBAThH
3aBUCHUMOCTh CBOMCTB BEIIECTB OT COCTaBa M CTPOCHUS; BBINOJHITH THIOBBIC
pacyeTsl U peliaTh COCTAaBIEHHBIE HA X OCHOBE 3aJ1a4M; 3HATh CBOMCTBA HanboJiee
BAKHBIX BEILIECTB, KOTOPBIE HCHOJB3YIOTCS B MPOMBIIUIEHHOCTH, CEJIbCKOM
XO035IUCTBE U B OBITY.

1.Tpebosanus k yceoenuro meopemuueckozo yueoHo20 Mmamepuaa.

YMeTh naBaTh OONIYIO XapaKTEPUCTHUKY XHWMHUYECKUX DJIEMEHTOB HEMETaJlJIOB
TPYII A 1O MOJIOKEHUIO B MEPUOINYECKON CUCTEME U CTPOSHHUIO aTOMOB.

3HaTh, OMPEACNISITh U YMETh MPUMEHATH MOHSITHS: MEPUOAUYHOCTh MU3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB M MX COCIMHEHUH, BUJIBI XUMUYECKUX CBS3EH,
AIIEKTPOJIUTHI, OKUCIUTENIH, BOCCTAHOBUTEIN; TOMOJIOT, U30Mep, (DYHKIIMOHATIbHbIE
IPYIINBI OPTaHUYECKUX BEIIECTB, BUbI CBsI3EH (OIMHApHAs, IBOMHAS, TPOMHAS).
YMeTh naBaTh OOIIYI0 XapaKTEPUCTHKY COCAMHEHUN METAUIOB M HEMETAJUIOB;
HACBIICHHBIX U HEHACHIIMEHHBIX YTJIEBOJAO0POJIOB, CHUPTOB, KAPOOHOBBIX KHUCJIOT,
CJIOKHBIX 3(DUPOB, YTIICBOIOB, aMUHOB, TIOJIUMEPOB ¥ OUOTIOJIMMEPOB.

YMeTh paszbACHITH Ha MpPUMEpax MNPUUYUHBI MHOT00Opa3vs OPraHUYECKUX U
HEOPTraHUYECKUX BEILIECTB.

2. Tpebosarus K yC80eHUIO (hakmuuecko2o Mmamepuaia.



3HaTh BaXKHEWINIME TEOPUU M 3aKOHBl XWMHH, WX POJb B XUMHUHU, OONACTH U
CIOCOOBI MPUMEHEHUS X B XUMUU;

3HaTh Ba)KHEWINME CBOWCTBA W TMPUMEHEHHE XJIOpa, COJITHOW KHCJIOTHI, CEpHI,
CEepPHOM KHCJIOTHI; a30Ta, aMMHaKa, a30THOM KHCJIOTHI, HHUTPATOB; YTJIEPOJa,
KapOOHATOB, YrOJBHOM KUCIIOThI, KDEMHHS, CHJINKATOB.

3HaTh CHOCOOBI IMOJYYCHHUS METAJIOB, CBOMCTBA METAJUIOB M WX COCIUHCHUH,
HaXOXJCHUE B IPUPOJIC, IPUMEHEHHE.

3HaTh CTPOCHHE, CBOWCTBA W MPAKTHYECKOE INPUMCHCHHE AQlIKaHOB, AJKEHOB,
OJTHOATOMHBIX CIHPTOB, MHOTOATOMHBIX CIIUPTOB, aJbJACTUIOB K KETOHOB,
KapOOHOBBIX KUCIIOT, CJIOKHBIX 3(UPOB; YIIEBOAOB (TJIFOKO3a, caxapo3a, Kpaxmall,
11EJIJTI0JI03a); aMUHOB, aMUHOKHCIIOT, OSJIKOB. NmMeTh 3HaHHMS O CTPOCHUM U
CBOMCTBAX KHUPOB, MBI, CHHTETUYECKUX MOIOIIUX CPEACTB, TOJIUMEPOB, 00JIACTIX
WCITOJIb30BAHUS YKa3aHHBIX BEMIECTB. VIMETh MpEeACTaBICHUS O BaKHEUIINX
COCTAaBJISIONIUX TTHIIH.

3. Tpebosanusi Kk yC8OEHUIO XUMUHECKO20 S3bIKA.

YMETh COCTaBIATH: ypaBHEHUSI OKHCIHTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIMM Ha
IIpUMepe CBONCTB M3YYEHHBIX METAVIOB M HEMETAJUIOB; YPAaBHEHHUS XUMHYECKUX
peaKIuii, OTpakalolUX CBOMCTBA MPOCTHIX BEMIECTB M COCAMHEHUM H3YYCHHBIX
HEMETAJIOB;, YPAaBHCHUS XHMHUYCCKUX PEaKIMii, OTpa)KarolluX CBOWCTBA METaHa,
ATUJICHA, OTAHOJA, TJUIEPHUHA, YKCYCHOW KHCJIOTBI, METWJIaMHHA, aHUJIMHA,
AMUHOKHCJIOT. YMETh Ha3bIBaTh HEOPTaHWYCCKHWE BEIIECTBA M OPTaHHYCCKHE
BEI[ECTBA TI0 CHCTEMATHYECKOW HOMEHKJIAType, 3HaTh TPUBHAILHBIC HA3BaHUS
W3YUYCHHBIX OPTaHWYCCKUX BEIIECTB. YMETh OMPEACIATh XJIOPUI-HOHBI, CYIb(hat-
WOHBI, HIOHBI AMMOHWSI, KapOOHAT-WOH; Paclo3HABATh C TIOMOIBI0 Ka4eCTBEHHBIX
peakmuii anKeHbl, MHOTOATOMHBIE CITUPTHI, KpaxMal W Oenku. 3HaTh MpaBHiIa
paboThI C M3yYCHHBIMHU BEIECTBAMH U MTPOCTCUIIINM 000PYTOBAHUECM.

4. Tpebosarnus k peutenuro pacuemusix 3a0adu.

- BRIYHMCIICHHE OTHOCUTEIIBHOM MOJICKYJIIPHOM MacChl BEIIECTBA 110 ero GpopMmyiie;

- BBIYMCJIEHHE MACCOBBIX JIOJEH XUMUYECKHX DJIEMEHTOB B CJI0KHOM BEIIIECTBE IO
ero popmyse;

- HaxXOXJICHHE Hauboyiee MPOCTOM XMMHUYECKOW (POPMYJIbI IO MAaCCOBBIM JOJISIM
9JIEMEHTOB, BXOJISIINX B COCTAB BEIIECTBA;

- BBIYHMCJICHHE KOJIMYECTBA BEISCTBA IIO0 €r0 Macce M MacChl BEIIECTBA IO €ro
KOJIMYECTBY;

- BBIYHCIICHUE OTHOCHTEIBHON IIJIOTHOCTH Ta3000pa3HBIX BEIIECTB; pacyeT
00BEMHBIX OTHOIIICHUH ra3000pa3HBIX BEIICCTB MO0 XUMUYCCKUM YPaBHCHUSIM;

- BBIYUCJICHHUS TI0 YPaBHEHUSM MacChl (MJIM KOJIMYECTBA) OJAHOTO W3 BEIICCTB,
KOTOPBIE BCTYMAIOT B PEAKIIUIO WIIM TIOJIYIAOTCS B PE3YJIBTATE €€ MPOTCKAHUS;

- pacyeT M0 ypaBHCHWIO XUMHUYCCKON pEaKIUM MacChl MPOJYKTAa PEaAKIUU II0
WU3BECTHBIM MaccaM (MJIM KOJIMYECTBaM) MCXOIHBIX BEIIECTB, €CIH OJHO H3
pearupyronux BEMIECTB B3ATO C U30BITKOM;

- pacyeT Mo ypaBHEHHUIO peaKIni 00beMa ra3a Mo U3BECTHOMY KOJUYECTBY OJTHOTO
13 BEIIECTB,

- pacyeT BBIXOJIa MPOIYKTA PEAKIIMU B MPOIIEHTaX OT TEOPETUIECKH BOZMOKHOTO;



-  HAaXOXJEHUE MOJEKYISIpHON (OpMyINibl OpPraHMYECKUX COCIUHEHHH Ha
OCHOBAaHHMM KaYECTBEHHOT'O U KOJIMYECTBEHHOIO COCTaBa,

- pacdeTr MacCOBOW JIOJM PACTBOPEHHOI'O BELIECTBA B PacTBOpE, €CIM U3BECTHA
Macca paCTBOPEHHOI0 BELIECTBA U Macca pacTBOpa;

- pacueTsl 10 YpaBHEHUAM XUMHUYECKUX PEAKIUi, IPOTEKAIOIINX B paCTBOPAX;
-pacueTsl 10 TEPMOXUMHUYECKUM YPABHCHUSM.

COAEPKAHUE YYEBHOI'O MATEPUAJIA

Paznen I.
OO6m1ast 1 HEOpraHUYecKasi XUMHUS

Tema 1
OCHOBHbBIE XUMHUYECKHUE MOHATHS. Teoprn U 3aKOHbI XUMUMU.
[IpenMer u 3agaun XUMHU. MECTO XUMHHM CPEIH €CTECTBEHHBIX HAayK. ATOMHO-
MoJeKyIsipHOEe ydyeHue. Mounekynbl. ATombl. [IocTOSHCTBO cocTaBa BEIIECTBA.
OTHOCUTENBbHAST aTOMHAsi U OTHOCUTEIbHAsI MOJEKYJIspHas macca. XUMUYECKHUI
AJIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO. 3HAKH XUMHYECKUX IJIIEMEHTOB
u xumudeckue ¢Gopmyibl. Pacuer MaccoBod 10K XMMHYECKOTO JJIEMEHTA B
BEIIECTBE 1O €ro Qopmysie. 3aKOH TOCTOSTHCTBA COCTaBa BEIIECTB. 3aKOH
COXPaHEHHUSI MACChl, €r0 3HAYCHHE B XUMHUU. MOJbp — €IWHMUIA KOJMYECTBA
BelecTBa. MossipHass macca. 3akoH U 4uciio ABorazpo. MossipHblii 00beM Tasa.
OTHOCHUTENBHAS TTIOTHOCTH I'a30B.

Tema 2.
Knaccel HeopraHnuecknx coeIMHEHUN
Oxcuasl. Knaccudukarus oxcumgoB. CoseoOpasyromme U HeconaeoOpas3yroIme
okcubl. CriocoObI TOJTYYeHUST M CBOMCTBA OKCHIOB.
OcuoBanus. lllemoun u HepacTBOopuMbIe OCHOBaHUS. CHoOCOOBI MOMYyYEHUS H
XMMHUYECKUE CBOMCTBA.
Kucnotel. Knaccudukanust kuciaor. CriocoObl MOTydeHUs] U OOUTUE XUMHUYECKUE
CBOMCTBA KHUCJIOT.
Conu. CocTaB cojieid 1 UX Ha3BaHMUS. XMMHYECKUE CBOWCTBa cojel. [lomydeHue
KHUCJIBIX U CPEAHUX COJIEH.
B3anMoCBs3b MEXy OTIETBHBIMU KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Tema 3
Ileproanyeckuil 3aKOH U CUCTEMA DJIIEMEHTOB
CtpoeHre aTOMOB XMMHUYECKHX DJIEMEHTOB U 3JIEKTPOHHBIX 000JIOYEK aTOMOB Ha
npuMepe 3eMeHTOB 1, 2, 3 u 4-ro nepuo0B NepuoandecKon cucremsl. IlonsTre
00 oanekTpoHHOM oObOsake. ATomHas opoOutans. HM30TOombl. DHEpreTUYecKuit
YPOBEHb U MOAYPOBEHb, S — U P- AJIEKTPOHBI B aroMe. DOpMyIibl 3NEKTPOHHBIX
koH(purypanmii. CTpoeHre SJIEKTPOHHBIX KOH(MUTypaluii aTOMOB TEPBBIX TPEX
nepuoAoB. AToMHbIE panuychl. [leproauyueckuii 3aKOH U NepUOAUYECKas CUCTEMA
XUMHYECKMX  DJIEMEHTOB  XUMHYecKkux  djemeHTtoB J[.MI.  Menpaeneena.
Pacrnipenesienne 371€KTpOHOB B aTOMax 3JIEMEHTOB MEPBBIX YETBIPEX MEPUOIOB.



Mablie u 60JbIINe NEPUObl, TPYIIBI U MOATPYIIEL. XapaKTepPUCTUKA OTACIbHBIX
XUMUYECKUX DJJIEMEHTOB TJIABHBIX TMOArPYII HA OCHOBAHUM IMIOJOKEHUS B
MEPUOANYECKON CUCTEME M CTPOEHUS aToMa. 3HAUCHUE MEPUOJMYECKOTO 3aKOHA
JU1S1 TOHUMAHUS HAYyYHOW KapTUHBI MUPA, PA3BUTHUS HAYKH U TEXHHKHU.

Tema 4
Xumunyeckue cBa3u. CTpoeHne BelecTBa
Tunel XMMUYECKUX CBSI3€M: KOBaJIeHTHas (TOJIApHAs W HEMOJspHas), WOHHas,
BOAOpOHAs, MeTaimnyeckasd. OOMEHHbI U JOHOPHO-aKUENTOPHBIA MEXaHU3MbI
o0Opa3oBaHMsl KOBaJCHTHON CBs3U. [lpuMepsl cOeIMHEHMI CO CBSI3IMHU Pa3HBIX
TUNOB. BalleHTHOCTH U CTENEHb OKUCIEHUA. MEXKMOJIEKYISIPHOE B3aUMOICUCTBUE.
Bonoponnass cBsa3p.  /Kpucramindeckue pemieTku C  pa3iHYHbIM  TUIIOM
XAMHUYECKOM CBSI3H.

Tema 5
XHUMUYECKUE PEAKLIUN
Knaccudpukanus XUMHUECKMX pEakIUil B HeopraHmdeckoil xummuu. TemmoBoi
3pdeKkT XuMudeckux peakuuid. Tepmoxumuueckue ypaBHeHHs. CKOpOCTh
XUMHUYECKUX PEAKIHUA. 3aBUCUMOCTb CKOPOCTH OT IPUPOJAbI U KOHUEHTPALMH
pearupyoomux BemecTs, Temneparypbl. Kartamus. OOGpaTuMoOCTb XUMHYECKHX
peakumii. XMMHYECKOE PaBHOBECUE U YCIOBHUS €ro cMmemieHus. OKHUCIUTEIbHO-
BOCCTAHOBUTENbHbIE peakuuu. PacctaHoBka KO3(PPUIMEHTOB. OKUCIUTENb.
BoccranoBurens.

Tema 6
XuMus pacTBOPOB.
PactBopsl. PacTBOpMMOCTE BeliecTB. 3aBUCUMOCTh PAaCTBOPUMOCTH BEIIECTB OT
OpUPOABI, TeMrnepatypbl U AaBieHUs. CrnocoObl BBIPAKEHHSI COCTaBa PacTBOpa:
MaccoBast J0Jis1, MOJISIpHAsl KOHIIEHTPaUsl PpACTBOPEHHOIO BELIECTBA.
DNEKTPOJIUTHI U HEAIEKTPOIUTHI. DJIEKTpOoIUTHYECKas Auccounanusi. CuapHbIE U
cia0bIe DJICKTPOJIUTHI. XUMHUECKHUE CBOMCTBA KUCJIOT, COJIel U OCHOBAHUI B CBETE
TEOPUU DJIEKTPOJIUTHUECKON aucconanuu. Peakin noHHOro oOMeHa U yClIOBHUSA
ux HeoOpaTuMocT. loHHBIE ypaBHEHHUS. Y CIIOBUSI TPOTEKAHUSI MOHHBIX PEaKIUil.
CocraBnenue ypaBHeHui Ilonsitue o BomopomHoM mnokaszatene pH. Oxpacka
KHMCJIOTHO-OCHOBHBIX UHAUKATOPOB B PACTBOPAX.

Tema 7
Hewmetrambl
Bonopoa. Xumuueckue, ¢pusndyeckue cBoicTBa. BzanmoaeincTBre ¢ KUCIOPOIOM,
OKCHJIAaMHU METAJNIOB, C OPraHUYECKUMU BenlecTBamu. [IpumeHnenne Bogopoaa Kak
DKOJIOTHYECKM YHUCTOTO TOIUIMBA U CHIPhS ISl XUMHYECKOM MPOMBIIIJIEHHOCTH.
Xnop. dusnyeckue, XUMUYECKHE CBOMCTBA. Peaknuum ¢ HEOPraHMYECKHMHU H
OpraHMYecKkMuMH  BemecrBaMu. [lomydeHue xjopa B IPOMBILLIICHHOCTH.
Coenunenus xyopa. [IpumeHnenne xjaopa U ero coenuHeHuid. I'amorensr. OOmas
XapaKTEPUCTHKA TAIOreHoB. COeIMHEHNS TAJIOT€HOB B IPUPOJIE, UX IPUMEHEHHE.
Kucnopon. Xummueckue, ¢usndeckue cBoiicTBa. Asuiorpornus. [lpumeHeHue
kuciopona. Kpyrosopot kucnopona B npupoge. [loarpynna kucimopoaa. OOmas
XapaKTepUCTHKa »BJEMEHTOB riaBHoW mnoarpynmnsl VI rpynmel.  Cepa, ee



¢uznyeckue u xumMuueckue cBorcTBa. CoenMHEHUsT Cepbl: CEPOBOIOPO, OKCHUIBI
cepel. CepHasi KUCJIOTA, €€ CBOMCTBA, XUMUYECKUE OCHOBBI IPOU3BOCTBA.
OOmiasi XapakTepUCTUKA BJEMEHTOB TJIaBHOW MOArpynmnbsl V rpynmbl. A3OT.
dusznueckne M XuMuyeckue cBoiicTBa. CoeauMHEHHs a30oTa: aMMHAK, COJH
aMMOHMUSI, OKCHJIbI a30Ta, a30THAsI KUCIIOTA, COJIM a30THOM KHUCIIOTHI ((hU3nvecKue u
xumMmuieckue cBorcta). [IponsBoacTBo ammuaka. [I[puMenenrue aMmmuaka, a30THOM
KUCIOTBI U ee cojed. Pocdop, ero amiorpomnHbie (GOpMbI, PU3NUECKHE WU
xumudeckue corictBa. Oxcuanr pochopa (V), dochopHas kuciora u ee CoJn.
Baxneitimme MunepanpHbie yaoOpeHus (a30THbIe, hochOopHBIC KATUWHBIE).
OOmiast xapakTepUCTHKa 3JeMEHTOB I[VA-rpymmbl NEpUOANYECKON CHCTEMBI.
Yrnepon, ero amtorpomssie dhopmbl. Okcun yraepoga (II) u yrmepoma (IV), ux
XUMHUYECKHE CBOMCTBA. YToibHas kuciorta. KapOoHaTsl W ruapokapOOHATHI, MX
cBoiicTBa. KauecTBeHHas peakiusi Ha KapOOHAT-HUOH.
Oxcup kpemuus (IV) u kpemuueBast kucinota. CUIIMKATHI.
Tema 8
Mertanisl
Mertannbel, HUX TOJOXKEHHWE B Mepuoguueckor cucreme. OcoOeHHOCTH
3JIGKTPOHHOTO CTPOEHUS aTOMOB. XapaKTepHble (PU3NYECKHE U XUMUYECKUE
cBoiictBa. IloHATHE 00 »3JIEKTPOXUMUYECKOM PpsJI€ HANPSHKEHUS METALIOB.
[IpumeHeHnue MeTaios.
Xapaktep UW3MEHEHMsI CBOMCTB METAUIOB 1O TpynnaM ¢ IepuoJam
MEPUOJINYECKOM CUCTEMBI. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB OKCHJIOB U
TUAPOKCUJIOB METAUIOB Ha npumepe 31eMeHToB |-1IA — rpynn u smementosn Il
nepuosia. Metamnel rpynn B. 3aBUCMMOCTh CBOWCTB METAIJIOB U UX COCAUHEHUMN
OT DJJIEKTPOHHOI'O CTPOCHHMS aTOMa M CTENEHUW OKHUCIEHUS B COECIUHEHUSX.
[lonyueHne MeTaIOB.
Paznen 1.
Opranuyeckast Xumust

Tema 1
Teopust CTpPOCHUS OPraHUYECKUX BEILECTB
Teopuss XUMHUYECKOIO CTPOEHUS OPraHMYECKHX BEIIECTB. 3aBUCUMOCTH CBOMICTB
OPraHWYeCKUX BEIIECTB OT XUMHYECKOro crpoeHus. CrTpykTypHas U
IIPOCTPAHCTBEHHAS] M30MEpHUsl. OJEKTPOHHAs MPUPOAA XMMHUYECKHX CBS3E€M B
MOJIEKYJIaX OPraHUYECKUX COCIUHEHUM.

Tema 2
YTI1€BOI0OPOABI
['oMonorudeckuil psJi HACHIIIEHHBIX YIJIEBOJIOPOIOB (AJKAHOB), AJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE UX MOJIeKys. HomeHkiarypa ankaHoB. Pusnyeckue
Y XMMUYECKHE CBOICTBA aJIKAHOB (PEaKIMH 3aMEILIECHHS U OKHUCIIEHHS Ha IIPUMEpPE
METaHa 1 3TaHa).
AnkeHpl M HMX HOMeHKiIarypa. CTpoeHue MoJieKyJd. XHMHYECKHE CBOMCTBa
QJIKEHOB: PEaKUMU NPUCOECAMHEHUS BOJAOPOJA, TaJOr€HOB, OKHUCIEeHHE. Peakuuun
IIPUCOEANHEHNs BOABl M TaJIOTEHOBOAOPOJAOB Ha mpumepe stuieHa. [lomydenue
JTUJICHA.



[ToHsITHE O CONPSKEHHBIX JUEHOBBIX YIJIEBOJAOPOAAX.
ANIKMHBI M HX HOMEHKJIaTypa. XHMHUYECKHE CBOWCTBA QJKHHOB: pPEAKLIHUH
MPUCOEANHEHUS] BOJOPOJA, TAIOreHOB. Peaknuum NOpHUCOCTUHEHUS BOABI U
raJlor€HOBOJOPOJIOB Ha IpuMepe ateTwieHa. [loyueHue aneruiieHa.
benszon. OcoOEHHOCTH AJIEKTPOHHOIO CTPOCHUSI MOJEKYJIbl O€H307a H  €ero
XUMHUYECKHE CBOMCTBA (PEaKI[MU 3aMEILIEHUS U TPUCOCTUHEHMUS).
VYrnesonoponaslt B mpupone. IlepepaboTka HedTH: mNeperoHKka W KPEKHHT.
[Tpumenenue yriaeBomopo1oB. [lorsTie 06 okTaHOBOM uncie OCH3UHA.

Tema 3
Kucnopoaconepxamue opraHn4ecKkue BENeCTBa
Hacebimiennbie  ogHoaTOMHBIE cnUpPThl. CTpOeHHE MOJIEKYJ M HOMEHKJIaTypa.
XUMUYECKHE CBOMCTBAa OJHOAQTOMHBIX CHOUPTOB  (peakuuud  3aMeICHUs,
JeruapaTanuu u okuciienus ). [lonyyenue u npuMeHeHue dTaHoa.
[IoHaTHE @ O  MHOTOATOMHBIX  CHOUPTax.  OTWICHIJIMKONb. [ nuiepuH:
B3aumogeiicteue ¢ runpokcugom meau(ll) u azorHoi kucnoroit. Ilpumenenue
STUJICHTJIUKOJISA U IIIUMLEPUHA.
[Tonsitue o ¢enonax. MDeHON, CTPOCHUE MOJEKYJbl. XUMHUYECKHE CBOMCTBA
deHona: B3aMMOJEHCTBUE CO IIEJIO0YaMHU, MIEIOYHBIMU METaUIaMU W OpOMHOM
Bogoi. [lpumenenue d¢eHona U ero mpousBOAHBIXK. OMACHOCTH 3arpsi3HEHHUS
OKpY>KaloIen cpeibl MPOMBIIIUICHHBIMU OTXOJaMH, COJEpKauMu (HEeHOI.
AnbJieTUIbI U UX HOMEHKJIaTypa. OCOOEHHOCTH CTPOEHUS KapOOHUIBLHOM TPYIIIIHI.
XUMUYECKHE CBOMCTBA (peakluu OKUCIEHUS U npucoenunenus). [lomyuenue u
MIPUMEHECHHUE YKCYCHOTO allbJIETH/IA.
Kap6onoBbie kucnotsl. Mx HOmeHknaTypa. CtpoeHune KapOOKCHUIBHON TpYIIIbI.
XHMMHUYECKHUE CBOMCTBA: B3aHMOJICHCTBHE C METallIaMH, OCHOBAHMSIMHU, COJISIMH,
ciupramu. lIpencraBurenu KapOOHOBBIX KHCJIOT: YKCyCHas, CT€apUHOBa,
onenHoBas. IlomydyeHue  yKCyCHOW  KHUCIOTHL.  [IpuMeHeHHe  yKCYyCHOW,
CT€apPUHOBOU U OJICMHOBOM KHUCJIOT.
Crnosxnblie 2gupbl 1 X HoMeHKIaTypa. Ctpoenue mosekyn. [lomyueHnne croxHbIX
a¢upoB U ux ruaposn3. [[puMeHeHne CoKHbBIX YPUPOB.
Kupel kKak mpeacTaBUTENH CIOKHBIX 3(HPOB, UX POJIb B MPUPOJE U CBONCTBA.
Xumuueckas nepepadoTka >XxupoB. Maiia.

Tema 4
VYriieBoanl
YraeBogsl, ux kinaccudukamnus. Monocaxapuasl. [ 110k03a, CTpOSHUE MOJICKYJIBI U
nonyuyenue. Dusnueckue W XUMHUUECKHE CBOMCTBA (peakiusi OKHUCICHHUS U
BOocCTaHOBJIeHUS ). CIUPTOBOE OPOKEHHE TIFOKO3HI.
Caxapo3a, ee ruponus. Caxaposa B IPUPO/IE.
Kpaxman u nemntonosa, CTpoeHHE MOJIEKYJ, XUMHYECKUE CBOWMCTBA. [IpuMeHnenue
KpaxmaJa, UEJUTFJIO3bI U IMTPOU3BOAHBIX LEUTHOJIO3BI.

Tema 5
A3o0TcozepiKalllie OpraHMyYecKue BellecTBa. A30TCOAEpKalllle OpPraHuYEeCKHe
COEAMHEHUsl. AMUHBI — OpraHUYecKue OCHOBaHUs. DUNYECKHE W XUMHUYECKHE
cBoiicTBa aMHHOB. AHuUIWH. [lodydyeHne WM TPUMEHEHHE aHWUJIMHA U AMUHOB.
[TonsiTne 00 aMUIHBIX BOJIOKHaX. AMHUHOKHCIIOTHI — OpraHudeckne aMm(OoTepHbIC



COCMHEHUA. XHMUYECKHAE CBOWMCTBA, IMOJIYy4YEHUE AMHHOKHUCIOTHL [loHATHE O
Oeykax Kak BBICOKOMOJIEKYJSIPHBIX BemiecTBax. CTpO€HHE M CBONCTBa OEJIKOB.
KauecTBeHHbIe peaknyu Ha Oenku. B3auMoCBsI3b MEXy KiIacCaMH OPTaHUYECKUX
COE€IMHEHUU



Bonpocsl k 3auery

Tema 1. Ileproauyeckuii 3aK0H M CHCTEMAa XUMHUYECKUX 3JIEMEHTOB.
Bonpocstr:

1) XapakTepucTuka CTpOCHHUS aTOMOB XUMHUYECKHX JIEMEHTOB
2) CBoiicTBa MEPHOOB U TPYIIIN MEPUOAUYCCKON CUCTEMbI XUMHUYECKUX JICMECHTOB
3) XapakTepucTuka 3JeMeHTa 1o nojoxxenuto B [1C
Tema 2. CTpoeHue BelecTBa
Bomnpocksr:

1) Buabl XuMu4uecKo CBSI3Y;
2) MexaHu3MbI 00pa30BaHUs XUMHUYECKOU CBSI3H
3) BajieHTHBIE COCTOSTHUSI aTOMOB
4) Tumbpl KPUCTATUTMYECKUX PEIIETOK;
Tema 3. XumMnuyeckue peakumu.
Bomnpocksr:

1) Knaccudukarus XuMHYSCKUX PEaKIInii;

2) CxopocTh U 00paTUMOCTh XUMUYECKUX PEAKIUI:
3) OKuCAUTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
Tema 4. PacTBopbl
Bomnpocsr:

1) PacTBOpMMOCTD BEIIECTB B MOJSPHBIX U HEMOJSPHBIX PACTBOPUTEIIAX;
2) PacTtBOpHbI: HACHIIIIEHHBIE U HEHACHIILIEHHBIE; Pa30aBIEeHHbBIC U KOHIICHTPUPOBAHHEIE;
3) XapakTepHuCTHKa COCTaBa PaCTBOPOB: MaccoBas J0JIs, MOJIsIpHAasl KOHIIEHTPAIUs BEIIECTB;
4) Teopust JIEKTPOTUTHUECKOMN AUCCOLMAIIMK: HOHHBIE peakiuu, pH pacTBopoB,
XapaKTEPUCTHKA CBOMCTB JIEKTPOIHUTOB.
Tema S. Hemerajuiibl
Bompocsr:

1) ITonoxxeHne HEMETAIUIOB B IEPUOANUECKON CUCTEME, CTPOCHHE MTPOCTHIX BEIIECTB;
2) ®u3nyecKkue U XUMUYECKHE CBONCTBA HEMETAJIOB U UX COEIMHEHU;
3) [lomy4yeHue HEMETANIOB U UX COCIMHEHUI;
4) [IpumMeHeHre HEMETAILIIOB M UX COSAUHEHHIA;
5) Haxoxnenue coeiMHEHUN HEMETANIOB B PUPO/IE.
Buvinonnenue xumuueckux npespawjeHutl, cocmasieHue ypagHeHull OKUCIUMelbHO-
80CCMAHOBUMENbHBIX PEaAKYULI.
Pemienue THIIOB pacyeTHBIX 3a1a4:
1. BrbrunciieHne OTHOCUTEIHHON MOJIEKYJISIPHON U OTHOCUTENbHON (POPMYSIBHON Macc BEUIECTB MO
XUMHYECKUM (popmyram.
2. BeruucieHre MacCoOBOM JOJH 3JIEMEHTA 10 OPMyIIe BEIIECTRA.
3. BbluncieHre MaccoBoii JOTU KOMIIOHEHTAa B CMECH BEIIIECTB.
4. BpluncneHne KOJU4YeCcTBa BELIECTBA 10 €r0 Macce U Macchl BELIECTBA 110 €r0 KOJIUYECTBY.
5. Beruucnenue KOJIMYeCTBa rasa o ero o0BeMy (mpu
H.y.) 1 o0beMa (TIpH H. y.) Ta3a Mo ero KOJINYECTBY.
6. BeruncieHue Mo XMMHYECKUM YPaBHEHHSIM MacChl, KOJIMUYECTBA WM 00beMa (Il Ta30B, MPH H.
y.) 110 U3BECTHOM Macce, KOJIMYECTBY UM 00beMy (JUIs Ta30B, MPU H. y.) OJHOTO U3 BCTYMUBIIUX B
PEaKILMIO WIH MOJYyYEHHBIX BEIIECTB.
7. PacueT 00bEMHBIX OTHOIICHHH ra3000pa3HbIX BEIIECTB M0 XUMUYECKUM YPaBHEHHSIM.
8. VYcraHOBIeHHE SMIUPUUYECKON U MONEKYISAPHOU (MCTHHHON) (POpPMYNT MO MAacCOBBIM AOJSAM
XUMHUYECKHUX AJIEMEHTOB, BXOSIINX B COCTAB BEIIECTBA.
9. BpIunCIeHHE OTHOCUTENHHOM MIIOTHOCTH U MOJIIPHOM MacChl Ta30B.
10. PacueTsl 10 TEPMOXUMHUYECCKHM YPABHCHHSIM.
11. BeiuncneHnne MaccoBOM JI0JIM U MAacChl PACTBOPEHHOTO BEIIECTBA (PACTBOPUTETIS).
12. PacueT mMacc wim 00BEMOB BEIECTB, HEOOXOIUMBIX JIJISl IIPUTOTOBIICHUS PACTBOPA C 3aJIAHHOM
MacCOBOH o€l (MOJSIPHON KOHIIEHTpAIMEl) pacCTBOPEHHOTO BEIIECTBA.



13. BeruuciieHus o ypaBHEHUSIM pEaKIHii, IPOTEKAIOLINX B PaCTBOPAX.
14. Onpenenenne NpakTUYECKOTO BBIXOAA IPOAYKTA PEAKIIMH.

Bomnpocekl k 3xk3aMeny
1. Oo0mrag xumus.
Tema 1. Ileproauyeckuii 3aK0H M CHCTEMA XUMUYECKHUX 3JIEMEHTOB.
Tema 2. CTpoeHue BelecTBa
Tema 3. XuMu4ecKue peakiuu.
Tema 4. PacTBopbl

Bomnpocsr:

1) XapakTepucTuka CTpOCHHUS aTOMOB XUMHUYECKHX JIEMEHTOB
2) CBoiicTBa MEpPUOJIOB U TPYIII IIEPHOJANICCKON CUCTEMbI XMMUYECKHX 3JIEMEHTOB
3) XapakTepucTuka 3JeMeHTa 1o nojoxxenuto B [1C
4) Bugpl XuMHUYECKOM CBS3H;
5) Mexanu3mbl 00pa30BaHUs XUMHYECKOUW CBSI3H
6) BanieHTHBIE COCTOSIHMSI aTOMOB
7) Tumbl KPUCTAJUIMUECKUX PEIIETOK;

8) Kimaccuuxaruss XkMUIECKIX PEaKITUii;

9) CxopocTh U 00PaTUMOCTh XUMUYECKHX PEAKIIHI:

10) OxucnuTenbHO-BOCCTAHOBUTENIBHBIE PEAKLINH.

11) PacTBOpMOCTS BEIIECTB B MOJISIPHBIX U HETIOJSIPHBIX PACTBOPHUTENSX;

12) PacTBOpBI: HACBILICHHBIE U HEHACHIILIEHHBIE; pa30aBI€HHbIE U KOHLEHTPUPOBAHHBIE;
13) xapakTepucTUKa COCTaBa PaCTBOPOB: MAaCcCOBAas JI0JIsI, MOJIIpHAsi KOHIICHTPAIIUS BEIIECTB;
14) Teopust 31EKTPOTUTUIYECKON AUCCOLMAIIMK: HOHHBIEC peakuuu, pH pacTBopos,
XapaKTEPUCTHKA CBOWCTB AJIEKTPOJIUTOB

2. Heoprannyeckas xumus
Temal. Hemera/ibl
Tema 2. MeTa/uibl
Bomnpocsr:
1) [lonoxeHre HEMETAUIOB B NEPUOJUYECKON CUCTEME, CTPOEHUE TPOCTHIX BEIIECTB;
2) Ou3NYeCcKre U XUMUYECKHUE CBONCTBAa HEMETAIIJIOB M MX COSAMHEHUM;
3) [lony4yeHue HEMETAIIOB U UX COEIMHEHU;
4) [IpumeHeHre HEMETAIIJIOB U UX COSANHEHUI;
5) Haxoxnenue coeAMHEHUN HEMETANIOB B PUPO/IE.
6) IlonoxxeHue MeTauIoB B NEPUOANUECKON CUCTEME, CTPOCHHE MTPOCTHIX BEIIECTB;
7) ®u3nyuecKue U XUMHUECKUE CBOMCTBA METANIOB U UX COEIMHEHMI; 3aBUCUMOCTh CBOMCTB
COEIMHCHUI METAJIOB OT CTEIICHN OKUCIICHHSI\ DJIEMEHTA B COCTUHCHUH.
8) IlonyueHune MeTaJIJIOB U UX COEAUHEHUN. DIEKTPOJIU3 PACTBOPOB U PACILIABOB
9) [IpuMeHeHre METAJIIOB U UX COEIMHEHUN;
10) HaxoxxneHue coeIMHEHUI METAIIIOB B IPUPOJIE.

3. Oprananyeckasi XuMust
Tema 1. YrueBoaopoasl
Tema 2. Kuciopoacoaepxauue opraHniecKue BemecTsa
Tema 3. A3orcoaepxalimue OpraHu4ecKue BelecTsa. BbICOKOMOJIEKYIsIpHbIE COCAUHECHUS
Bomnpocsl
1) TomMoNOruyecKuii psii HACKIIEHHBIX YIIIEBOA0POI0B (ankaHoB). O0mas Gpopmya,
TOMOJIOTHYECKUHN Psifl, CTPOEHHUE, XMMHUUECKHUE CBOICTBA, ITOJIyY€HUE, IPUMEHEHUE.



2) Aunkensbl. [ToHSITHE O CONPSHKEHHBIX JUCHOBBIX YIIIEBOA0pOaAax. ANKuHbI. O01as
dbopMyIa, rOMOJIOTUYECKUH pAAJl, CTPOCHHE, XUMUYECKUE CBOWCTBA, MOJTyYEHHE,
pUMEHEHHE.

3) Apensl. O6mas Gpopmyita, FOMOJIOTHYECKHI PSII, CTPOCHHE, XUMHUYECKHE CBOMCTBA,
NOJIy4YeHUE, IPUMEHEHHE.

4) TlpupoaHble UICTOYHUKH YIIIEBOIOPOIOB.

5) HacslieHnHbie o1HOATOMHBIE cIUPTHL. O0IIast GopMylia, TOMOJIOTUYECKHIA P,
CTpOEHHE, XUMUYECKHE CBOICTBA, MTOJIyYeHUE, TIPUMEHEHUE.

6) Ilonsrue o MHOroaTroMHbIX criuprax. OOIias Gopmysia, FTOMOJOTHUECKUI Psijl, CTPOCHUE,
XUMHUYECKHE CBOICTBA, MOJIyYeHUE, IPUMEHEHUE.

7) ®enon. Anpaeruapl. O0mas popmyiia, TOMOJIOTUYECKHUI Psil, CTPOCHUE, XUMHYCCKUE
CBOIICTBa, MOJIy4YeHUE, IPUMEHEHHE.

8) KapO6oHoBsie kucnotsl. Croxubie 3upbl. O0mIas popmylia, FOMOJIOTUYECKUH P,
CTpOECHHE, XUMHUUECKHE CBOICTBA, MOJIy4eHUE, IPUMEHEHUE.

9) VYraeronasl. Kimaccudurkarms. Obmast popmyiia, rOMOJOTHYECKUN PsiJl, CTPOCHHUE,
XUMHYECKHE CBOICTBA, MOJIy4eHUE, IPUMEHEHUE.

10) AmMunbl. AMHHOKHCIOTBL. OOIIast popMyJia, TOMOJIOTHYECKHUIA PSiJl, CTPOCHHE,
XUMHYECKHE CBOICTBA, MOJIy4eHUE, IPUMEHEHUE.

11) benku. Knaccuduxanus, buocunte3. KauecTBeHHbIC peakiiu Ha OCIIKH.

12) B3anMOCBSI3b MKy BOKHEHIIINMH KJIaCCAMU OPTaHUYECKUX COCAUHCHU.

BrinonHeHne XuMHUeCKUX MpeBpalleHi, COCTaBIeHHE YPaBHEHUNH OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKILUH.

Penienne THIIOB pacyeTHBIX 3a/1a4:

15. Berunciienne OTHOCUTEIIEHON MOJISKYJIIPHOW M OTHOCHTEIHHOU (POPMYITBHON Macc BEHIECTB TI0
XUMHUYECKUM (hopMysiam.

16. Brrumnciienne MaccoBO JI0JIH AJIeMEHTa 1o (hopMyJie BEeIIeCTBa.

17. Beruucienue MaccoBoil 101 KOMIIOHEHTa B CMECH BEIIECTB.

18. Brrunciienue KoJIM4ecTBa BEMIECTBA 110 €70 MACCE U MAaCChl BEMIECTBA 110 €T0 KOJIHYECTBY.

19. Beiuucnenue KOJIMYeCTBa rasa no ero o0BeMy (pu
H.y.) 1 o0ObeMa (TpH H. y.) Ta3a Mo ero KOJIN4ECTBY.

20. Boruncienue no XMMMYECKUM YPaBHEHHUSIM Macchl, KOJMUYECTBA UM 00beMa (JUIsl Ta30B, MPHU H.
y.) 110 U3BECTHOM Macce, KOJIMYECTBY UM 00beMy (JUIsl Ta30B, PU H. y.) OJHOTO U3 BCTYMUBIIUX B
PEAKIUIO WM MTOJIyYEHHBIX BELIECTB.

21. Pacdyer 00BbEMHBIX OTHOIICHUH Ta3000pa3HBIX BEIIECTB M0 XUMHYECKIM YPAaBHEHHSM.

22. YCTaHOBJIEHUE SMIMPUYECKON M MOJEKYJISApHOM (MCTMHHOM) (GOpMyN MO MacCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, BXO/IAIIUX B COCTAB BEILIECTBA.

23. Boruncienne OTHOCUTENbHON MIIOTHOCTH M MOJISIPHOI Macchl Ta3oB.

24. Pac4eTsl 0 TEPMOXUMHUUECKUM YPaBHEHHSIM.

25. Boruncienne MaccoBOM J10JIM M MAacChl pAaCTBOPEHHOT'O BELIECTBA (PACTBOPUTEIIA).

26. Pacuer macc miu 00BEMOB BEIIECTB, HEOOXOIMUMBIX ISl TIPUTOTOBJICHUSI paCTBOpa C 3aJaHHOM
MaccoBOM A0sel (MOJIIPHON KOHLIEHTpAIMel) pacCTBOPEHHOTO BEIIECTBA.

2’7.BeluucieHus o ypaBHEHHSIM peaKkui, IPOTEKAIINX B pacTBOpax

28.0npenenenne NpakTHUECKOT0 BbIX0/1a IPOAYKTA PEAKIUH.

29.BbiBo21 hopMyIT OpraHMYECKHUX BEIIECTB M0 0011el hopMyie, OTpaXkarolleld UX COCTaB.
30.YcTaHoBieHHE MOJEKYISAPHBIX (POPMYJ OPraHUYEeCKUX BEIIECTB Ha OCHOBAaHHM NMPOIYKTOB UX
CrOpaHHs.

31. PacdeTsl 1O XMMUYECKUM YPaBHEHUSIM, €CIIM OJTHO U3 PEarHpyIOLINX BEIIECTB B3SATO B U30BITKE.
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1. OBIIAS 1 HEOPTAHUYECKA S XM 126
11 OcHoBHbIE XUMHUY€ECKHUE NOHATHS. Teopuu u 12
3aKOHBI XUMUH.
1.1.1. OnpeneneHus U NOHATUS XUMUH. 6
1.1.2. | Xumudeckue TeOpUH 1 3aKOHBHI. 6 CamocTosT
enbHas
pabora:
pelIcHHe
3as1a4y
1.2. Kiacchl HeoOpraHmueckux coeMHEHUN 6 CamocrosT
enbHas
pabora:
BBITIOJTHCHH
e
peBpaIleH
1507
1.3. CtpoeHue aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 12
Ilepuoguueckuii 3aKOH W TNEPUOAUAYECKAS




CHCTEMA XUMHYCCKUX 3JICMCHTOB.

1.4. [Tpuponaa v TUIIBI XUMHUYECKOMN CBSI3H. 6 Tect
1.5. XHUMUYECKHUE PEAKITUH 24
1.5.1. | Knaccudukanus XUMHUECKUX PEaKIIUA. 6 CamocrosT
TepMoxuMUYecKne pacueThl enbHas
pabora:
peIIeHHe
3aja4
1.5.2. | CkopoCTh XUMHUYECKHUX PEaKIIU
1.5.3. | Xumudeckoe paBHOBECHE.
1.5.4. | OxucnuTenbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH 6 KonTtponsu
ast pabora 1
1.6. XWMHsI paCTBOPOB 18
1.6.1 | PactBopsl. CmocoObl BBIpaXEHHUS COCTaBa 6 Camocrodar
pacTBOpPOB. ebHAas
pabora:
pelieHue
3aj1a4y
1.6.2 | DnexTpoauTHYEeCcKas TUCCOIHAIIHS. 6 Tect
1.6.3. | B3aumocBsi3b MEXIy OTIACIHHBIMU KJIACCAMHU 6 CamocTosT
HEOPTaHUYECKUX COCTMHECHUM. eJbHAas
pabora:
BBITIOJTHCHU
e
IpeBpaIlcH
15071
1.7 XuMusi 31eMeHTOB. HemeTasisl 24
1.7.1. | Bogopoa. Boaa. I'anoreHsi. 6 Tect




1.7.2. | OOmas xapakTepucTHKa »dJeMeHTOB VIA- 6 Kontponbn
IPYIIIBI. ast pabora 2
1.7.3 |OOmas xapakTepucTUKa JJIEMEHTOB VA- 6
TPYIIIIBI IEPUOINIECKON CHCTEMBI.
1.7.4. | Obmas xapakrepucTuka 3jaemMeHToB [VA- 6
TPYIIIIBI TEPUOTNIECKON CHCTEMBI.
Htoro 3a I cemectp 102 3a4er
1.8 Xumus 31€EMEHTOB. MeTaibl 24
1.8.1. | Obmas xapakTepuCTHKa METaJIOB 6
1.8.2. |Illenounsie Mmetambl. lllenouno3zemenbHbIC 6 Camocrosr
MeTasuibl. JKECTKOCTh BOJIbI eJbHas
pabora:
pelieHue
3asaq
1.8.3 | Amromunuii. AMQOTEpPHOCTh COEAMHEHU. 6 CamocrosT
enbHas
pabora:
BBITIOJITHCHH
e
peBpalieH
1507
1.8.4 | Metamsl B-rpynm. 6 CamocrosT
ebHas
paborta:
peIIcHHE
3aaq
2 OPI'TAHMYECKA S XUMUA 78




2.1 Teopust XUMHUYECKOTO CTPOCHUS 6 Tect
2.2 YT1eBoa0pO/IbI 24
2.2.1 | 'omonornyeckuut pan HaCBIIICHHBIX 6 CamocTosT
YII€BOAOPOIOB (aJIKaHOB). eNbHas
pabora:
pelieHue
3aja4
2.2.2. | Anxensl. IlonstTne 0  CONPSKEHHBIX 6 Tect
JMEHOBBIX yTIEBOAOPOAaX. AJIKUHBI.
2.2.3. | ApeHbl. 6
2.2.4. | llpupoaHbie HCTOYHUKH YTIIEBOJAOPOIOB 6 KoHTposnbh
as padota 3
2.3. Kucnopoaconepxkaiue OpraHUYEeCcKue 24
BEIIECTBA
2.3.1. | HachllieHHbIE OJTHOATOMHBIE CITUPTHI. 6 Tect
[ToHsiTHE O MHOTOATOMHBIX CITUPTAaX.
2.3.2. | ®eHon. Anbaerupl. 6
2.3.3 | KapboHOBBIE KHCIIOTHI. 6 Tect
2.3.4 | CrnoxHble 3()UPBI. 6
2.4 YraeBobl 6 KonTposnbn
ast pabota 4
2.5 A30TcozeprKallie OpraHM4ecKrue BEIIeCTBa. 18
BricokoMoneKysspHbIe COSTUHEHUS
2.5.1 | AMUHEL 6 Tect
2.5.2 | AMuHOKHCTOTHI. benku. 6 CamocTosT
ebHas
pabora:

BBIITOJIHCHU




e
peBpalleH
1507
2.5.3 | B3auMocCBsI3b MEXKy BaXKHEHIITUMHU KJIacCaMH 6
OPraHUYECKUX COCUHECHUN.
Htoro 3a Il cemectp 102 9K3aMEH
Wroro 3a roj 204
Il. YYEBHO-METOAUYECKAS KAPTA
KonuyecTBo ayauTOpHBIX
4acoB @
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1. OBIIAS 1 HEOPTAHUYECKA S XMW 87
11 OcHoBHbIE XUMHUY€ECKHUE NoHATHS. Teopuu u 6
3aKOHBI XUMUH.
1.1.1. OnpeneneHus U TOHATUS XUMUH. 3 CamocTosaTeib
Has pabora:
pelieHue
3a7a4
1.1.2. | Teopuu u 3aKOHBI XUMHH 3 Tect
1.2 Kitaccel HEOpraHM4eCKnX COEAUHEHUM 6 CamocTosTens
Has pabora:




BBITIOJTHCHHEC

MIPEBPALLCHUAMN
1.3. CtpoeHre aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3 KOHTpPOJIbHAs
[lepuonuueckuii 3akOH W MEPUOJUYECKAS pabora 1
CHUCTEMa XUMHUYECKUX DJIEMEHTOB.
14. [Ipupoaa v TUIBI XUMHUUECKOM CBSI3H. 6 Tect
1.5. XHUMUYECKHUE PEAKITUU 12
1.5.1. | Knaccudukarms XuMHYECKUX PEaKIIHil. 3 CamocTosiTens
TepMoxuMHUYECKHE pacueThl Has pabora:
perieHue
3a7a4
1.5.2. | OxkucIuTEIHPHO-BOCCTAHOBUTEIBHBIC PEAKITHH 3
1.5.3. | CkopoCTh XMMHYECKHUX PEaKIIHiA 3 CamocrosiTenb
Has pabora:
perieHue
3asaq
1.5.4. | Xumudeckoe paBHOBECHE. 3 KOHTPOJIbHAs
pabora 2
1.6. XuMusi pacTBOPOB 18
16.1 PactBopel. CriocoObl BBIpaKEHUSI COCTaBa 6
pacTBopa.
1.6.2 DJEKTPOIUTUYECKAS JUCCOLIUALINSL. 6 CamocTrosaTeiab
XUMHYECKHE CBOMCTBA BEIIECTB B CBETE Has paboTa:
TEOPUH AJICKTPOIUTUICCKON TUCCOIUAIINN. BBITIOJIHEHUE
MIPEBPAILCHUAMN
1.6.3. B3anMocBs3b MEXIY OTJIEJbHBIMU 6 CamocrosTenb
KJIACCaMU HEOPTaHWYECKUX COCTMHECHUM. Has pabora:

BBITIOJTHCHHUC




MPEBPAILICHUN

1.7 Xumus saeMeHToB. HemeTtasmbl 24
1.7.1 Bopopona. Bona. ['asoreHsr. 6 CamocrosTeib
Has paboTa:
perieHue
3a/a4y
1.7.2. OO6miast xapakrtepucTtuka 3jeMeHTOB VIA- 6
TPYIIIIBI.
1.7.3 OO6miast xapakTepucTUKa dJIEMEHTOB VA- 6 Tect
TPYIIIBI TEPUOIUIECKON CUCTEMBI.
1.7.4. | OOmas xapakTepucThka 3j1eMeHToB [V A- 6 KOHTPOJIbHAs
TPYIIIBI TEPUOTUIECKON CHCTEMBI. pabora 3
1.8 Xumus 27eMeHTOB. MeTauibl 15
1.8.1. | O6mas xapakTepuCTHKa METAJLIOB. 3
1.8.2.. | lllenounsle Mmetamwiel. lllenmoyno3eMenbHbIC 3 CamocrosTenb
MeTasutbl. JKECTKOCTh BOJIBI Has pabora:
BBITIOJIHEHUE
MIPEBPAILCHUAMN
1.8.3 Amomunnii. AM(GOTEpHOCTH COCTMHEHU. 3
1.8.4 | Merayusl B-rpynm. 6 CamocTosTens
Has pabora:
BBITIOJTHCHUE
NIPEBPALLCHUAMN
2 OPI'TAHUYECKAS XUMUA 81




2.1 Teopust XUMHUYECKOTO CTPOCHUS 3
2.2 YT1eBoa0pO/IbI 24
22.1 AJKaHBI. 6 CamocTosiTens
Has pabora:
pelieHne
3aja4
2.2.2. | AnkeHsl. 6 Tect
2.2.3 | CompsikeHHBIE JUEHOBBIE  YTIEBOAOPOJIBI. 6 CamocTosiTens
AJKUHBI. Has pabora:
BBITIOJIHEHUE
IIpEBpALICHUN
2.2.4. ApEHBI. [Tpuponnsie UCTOYHUKH 6 KOHTPOJIbHAs
yIJIE€BOAOPOIOB pabora 4
2.3. Kucnoponconepxamue OpraHUYECKUE 24
BEIIECTBA
23.1 HacelllleHHBIE ~ OJTHOATOMHBIE  CHUPTHI. 6 Tect
[ToHsiITHE O MHOTOATOMHBIX CITUPTAX. »
2.3.2. ®eHon. AlbIETUIBI. 6 CamocTosiTens
Has pabora:
pelieHue
3aa4y
2.3.3 KapOoHOBBIE KHCIIOTHI. 6 KOHTPOJIbHAA
paboTta 5
2.3.4 CnoxxHble 3(UpBI. 6 CamocrosiTenb
Has pabora:
BBITIOJIHEHUE
MIPEBPAILCHUAMN
2.4 YrieBojsl 12




24.1 YraeBomsl, X KiaccupuKaIus. 6 CamMocToaTenb
Momnocaxapuabl. Jucaxapuibl. Has pabora:
pelieHue
3a/1a4y
2.4.2 | [lonucaxapums 6 KOHTPOJIbHAS
pabota 6
2.5 A3oTcoieprKallie OpraHMuecKrue BEIIeCTBa. 15
BricokoMONEKyIIpHBIE COSTUHEHUS
25.1 AMWHBI. 6 CamocTosiTens
Has pabora:
BBITIOJIHEHUE
IIpEBpALICHUN
2.5.2 AMMWHOKHUCIIOTHI. benku. 6 KOHTPOJIbHAs
pabota 7
2.5.3 | B3aumocBs3b MEXIy BaXXHEUITUMU KIIaCCaMU 3
OPraHUYECKUX COCMHECHUN.
Htoro 3a ron 168
I1l. YYEBHO-METOAUYECKAS KAPTA
KonudecTBo ayauTOpHBIX
4acoB @
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OBIIAA U HEOPTAHUYECKASA
XUMMUA

11 OCHOBHBIE TOHATHS XUMUU. Teopun u
3aKOHBI XUMUHU.
1.1.1. | OcHOBHbIC MOHATHS XUMHUU 4 Tecr
1.1.2. | Teopuu u 3aKOHBI XUMUHU. 4
1.2. Kiraccel HEOPraHM4YECKUX COCAMHEHNN 4 Tect
1.3. CrpoeHne aTOMOB XUMHYECKUX AJIEMEHTOB. 4
[lepuoguueckuii 3aKOH M MEPUOTUYECKAS
CHUCTEMa XUMUYECKHX 3JIEMEHTOB.
1.4. [Ipupona v TUIBI XUMHYECKOM CBS3U. 4 KOHTPOJIbHAs
pabora 1
1.5. XHMHYECKHE peakuu
1.5.1. | Knaccudukaius XMMHYECKUX PEAKIIHM. 4
TepMoxuMUYecKre ypaBHEHUS.
1.5.2. | CKOpOCTb XMMUYECKNX peaKL M. 4
XUMHUUYECKOE PAaBHOBECHE.
1.5.3. | OkuCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITIH 4 KOHTPOJIbHAs
paboTa 2
1.6 Xumusi pacTBOPOB
16.1 PactBopel. CriocoObI BBIpaKEHUSI COCTaBa 4
pPacTBOpPOB.
1.6.2 | DnexTposuTHYECKas TUCCOLHAITHSI. 4
1.6.3. | B3aumocBs3b MEXy OTACIBHBIMH KJIaCCaMHU 4 KOHTPOJIbHAs
HEOPTaHUYECKUX COSTUHEHUM. pabora3.
1.7 Xumus 3j1eMeHToB. HeMeraibl




1.71

Bonopon. Boma. OOmias xapakTepucTuka
anemeHToB VIIA-rpymnms

1.7.2. OO6miast xapakTepuctuka 3jeMeHTOB VIA- CamocTosiTens
TpYTIIbL. Has pabora:
BBITIOJTHEHHE
MIPEBpALICHUN
1.7.3 OOmiasi xapakTepucTHKa 3JIEMEHTOB VA- CamocrosTenb
TPYIIIBI TIEPUOINICCKON CHCTEMBI. Has pabora:
BBITIOJTHCHHE
IIpEeBpALCHUN
1.7.4. | OOmas xapakTepucTuka 3j1eMeHToB [V A- KOHTPOJIbHAs
TPYIIIBI TEPUOTUIECKON CUCTEMBI. pabota 4
1.8 Xumus 3j1eMeHTOB. MeTa/ibl
1.8.1. | O6mas xapakTepuUCTHKa METAJIIOB.
1.8.2.. | XapakTep W3MEHEHHUs CBOWCTB METAJIOB IO Tect
rpynmnaMm W TepuojaM  MepPHOIUYECKOM
CUCTEMBI.
1.8.3 XuMmuueckne cBoiictBa MertamioB  |A-
rpynisl, || A-rpynmnel, anroMuHus.
1.8.4 | Metamnsl B-rpymnm. KOHTPOJIbHAs
pabota 5
2 OPTAHUYECKAS XUMUSA
2.1 Teopusi XMMMYECKOI0 CTPOCHUS Tect
2.2 YraeBogopoasbl
2.2.1 AJIKaHBI. Tect




2.2.2. | Ankenbl.  IloHsTHE 0O  CONpPSYKEHHBIX 4 CamocTosTenb
JMEHOBBIX YriieBojiopojax. OOIue MmoHSATHS Has pabora:
0 BBICOKOMOJIEKYJIIPHBIX COEIMHEHUSIX penieHue
3a/1a4y
2.2.3 AnkuHBI. ApEeHBI. 4 CamocrosTenb
Has pabora:
BBITIOJTHEHUE
MIPEBPALICHUN
2.24. VYTi1eBo10pOABI B IPUPO/IE. 4 KOHTpPOJIbHAs
paboTa 6
2.3. Kucsopoacoaep:kamue OpraHn4ecKue
BellecTBA
23.1 HacelllleHHBIE ~ OJTHOATOMHBIE  CHUPTHI. 4 CamocTosiTens
MHOroaroMHbI€ CIIUPTHI. Has pabora:
pelieHne
3a7a4
2.3.2. DeHOobl. AJTBIETUIBI. 4
2.3.3 Kap6oHOBBIE KHCIOTHI. 4
2.3.4 CnoxxHble 3(QUpBI. 4 KOHTpPOJIbHAs
pabota 7
2.4 YriaeBoanl 4 CamocTrosaTeib
Has pabora:
BBITIOJIHEHUE
MIPEBPAILCHUAMN
2.5 A30TCoaep:kale OpraHnvecKne
BelllecTBA.
25.1 AMUHBL. 4 CamocTrosTens
Has pabora:
pelieHue

3a1a4




2.5.2 AMMWHOKHUCIIOTHI. benku. 4 KOHTpOJIbHAs
pabota 8
2.5.3 | BzauMocCBsI3b MEXKy BOXKHEHIITUMHU KJIacCaMH 4
OpraHUYEeCKUX u HEOpPraHMYECKUX
COCJIMHEHU.
HToro 3a rog 128
IV. YUYEBHO-METOAUYECKAS KAPTA
KonuyecTBo ayauTOpHBIX
JacoB o
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1. OBIIIAS U HEOPTAHUYECKA S XM 57
1.1. OcHoBHbIE XUMHU€eCKue NoHATHs. Teopuu u 15
3aKOHBI XUMUHU. Kiacchl HEOPraHMYECKUX
COCJIMHEHUN.
1.1.1. | OnpeneneHus: U NOHATHUS XUMHUHU. 3 Tect




1.1.2. | Teopuu 1 3aKOHBI XMMHUU: ITOCTOSIHCTBA 3 CamocTosiTenbHa
COCTaBa BEUIECTB, COXPAaHEHUSI MACCHI a1 pabora:
BEIIECTB. 3aKoHbI ABorajapo u I'ei-JIlroccaka peuieHune

pacyeTHBIX 3aj]1a4

1.1.3. | Knaccel HEOpraHUYECKUX COSAMHEHUN: 3 KOHTpPOJIbHAA
OKCH/IbI, KUCJIOTBI, OCHOBAHUSI, COJIH. pabora 1

1.2. [lepuonnueckuii 3aKOH M MEPUOIUYECKAS 3 Tect
cucrema XUMHYECKUX HJIEMEHTOB.

DNEKTPOHHOE CTPOEHUE aToMa.

1.3. [Ipupona v TUIIBI XUMHUYECKOM CBSI3U. 3 Tect

1.4. XHUMUYECKHE PEAKIIUH 9

1.4.1. | Knaccudukainus XMMHYECKUX PEAKIIHM. 3 Tect
TepMOXUMUYECKUE PACUETHI

1.4.2. | KuHeTnka XMMHUYECKHUX PEAKIINiA: CKOPOCTh 3 CamocrosiTenbHa
XUMUYECKUX PEAKITNi, XUMHIECKOe a padora:
paBHOBECHE. pelieHne

pacueTHBIX 3aj1a4

1.4.3. | OKUCTUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKITIH 3 KOHTPOJIbHAS

pabota 2

1.5 XuMusi pacTBOPOB 9

151 PactBopel. CriocoObl BBIpaKEHUSI COCTaBa 3 Tect
pacTBOpOB

1.5.2 | DnexrponuTtudeckas aucconuanus. Peakuuu 3 Tect

HUOHHOTO 0OMeEHa.




1.5.3. | Xumuyeckue CBOWMCTBA KHUCJIOT, COJIeH H 3 KOHTpOJIbHAs
OCHOBaHUI B CBETE TEOPUH pabora 3
ANIEKTPOIUTHIECKON TUCCOIUAIUY.

1.6 Xumus 3ueMenToB. HemeTamsl 12

1.6.1 | Bogopoa. ®usnyeckue 1 XUMHIECKHE 3
cBoucTBa. ['anorensl. Xiop.

1.6.2. OO6miast xapakTtepucTtuka 3jeMeHTOB VIA- 3 CamocTosiTenbHa
TPYIIIBI. g pabora:

penieHue
pacyeTHBIX 3aJ1a4

1.6.3 OOmast xapakTepHCTHKa 3JEMEHTOB VA- 3 CamocrosiTenbHa
TPYIIIBI TIEPUOINICCKON CHCTEMBI. g paboTa:

BBITIOJTHCHHC
MIpEeBpAICHUN

1.6.4. | OOmas xapakTeprCcTHKa JIeMEeHTOB [V A- 3 KOHTPOJIbHAS
TPYIIIIBI TEPUOTUIECKON CUCTEMBI. pabora 4

1.7 Xumus 371eMeHTOB. MeTauibl 12

1.7.1. | Obmas xapakTepUCTHKa METAJJIOB. 3 CamocTosiTenbHa
[IlenouHbIe U MIETOYHO3EMENIbHBIC METAJIIbI. g pabora:

BBITIOJTHCHUE
MpEeBpaICHUN

1.7.2.. | Amomunuii. AMQpoTepHbIe CBOMCTBA OKCUAA 3 Tect
Y THJIPOKCHUIA ATFOMUHUS.

1.7.3 | Metamnsl B-rpynn 3 CamocrosTenbHa
a1 pabora:
pericHue

pacyeTHBIX 3aa4

1.7.4 | O6obuiaroniee 3aHIATHE MO HEOPTAHMYECKOU 3 KOHTpPOJIbHAS

XUMHUHN

pabota 5




2 OPI'TAHNYECKAS XUMUA 27
2.1 Teopust XUMHUYECKOTO CTPOCHHUS 3
2.2 VYrneBoaopos 9
2.2.1 ["'omonornueckuit pan HaCBIIICHHBIX 3 CaMmocTosTeIbpbHa
YTJIEBOJIOPOJIOB (JIKAHOB). s paboTa:
penieHue
pacyYeTHBIX 3a1a4
2.2.2. | Anxensl. IlonstTme 0  CONPSHKECHHBIX 3 Tect
JTMEHOBBIX yTIICBOAOPOIAX.
2.2.3 AnKUHBI. ApEeHBI. 3 KOHTpPOJIbHAA
pabota 6
2.3. Kucnopoaconepxaiue OpraHu4YeCcKue 9
BEIIECTBA
2.3.1 HacpimmieHHple 0IHOQTOMHBIC  CIHPTHI: 3 CamMocTosTebHa
[lonsiTME O MHOTOATOMHBIX CHOHpPTAX U g pabora:
denoure. perieHue
pacyeTHBIX 3a7a4
2.3.2. Anbaerunpl. KapOOHOBBIE KUCIIOTHI. 3 Tect
2.3.3 Cnoxubie 3¢upsl. JKUpsbl. 3 KOHTPOJIbHAS
pabota 7
2.4 VrieBoanl 3 Tect
2.5 A30TcoieprKalllie OPraHM4eCKrUe BEIIECTBA. 3
Wroro 3a ron 84




V. YYEBHO-METOIUYECKAS KAPTA

KomnnuectBo AYIUTOPHBIX
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1 OPTAHUYECKAS XUMUSA 84
1.1 BBeneHne B OpraHnyeCcKyr0 XUMHUIO 9 Tect
1.2 YrieBogoposl 21
1.2.1 | Ankansl. 6 KOHTPOJIbHAA
pabora 1
1.2.2. | Ankensl. /[ueHOBBIEC YIIIEBOJOPOIBI. 6 Tect
1.2.3. AJIKUHBI. 3 KOHTPOJIbHAs
pabota 3
1.24 ApeHBbL. [Ipupoausie MCTOYHHUKHU 6 KOHTPOJIbHAS
yTIEBOJAOPOJIOB pabora 3
1.3. Kucnopoaconepxkaiue OpraHUYEeCKue 27
BEIIECTBA
13.1 HacplenHbie 0THOATOMHBIE CITUPTHI. 6 CamocTosTenbH
[ToHsITHE O MHOTOATOMHBIX CITUPTaX. as pabora:
pelieHre 3aaa4
1.3.2. denoi. Anbaeruasl. 6 KOHTPOJIbHAA
pabota 4
1.3.3 KapOoHOBBIEC KHCIIOTHI. 6 CamocTosiTenbH




as pabora:

BBITIOJIHEHUE
MIPEBPAILICHUN
134 CnoxxHble 3(UPBI. 6 CamocTosTensH
ast pabora:
perieHue 3a1a4
1.3.5. | Mpia. CuHTeTHYECKHE MOIOIIINE CPECTBA 3 KOHTPOJIbHAS
pabota 5
1.4 VrineBoasl 9
1.4.1 | MoHocaxapujsl. Jlucaxapuisl. 6
1.4.2. | Kpaxmai u 1emnoosa. 3 KOHTPOJIbHAs
pabora 6
15 A30TcoieprKallie OPraHM4YeCKUe BEIIECTRA. 18
151 AMWHBI. AHUIVH. 6 CamocTrosiTenbH
as pabora:
perieHue 3a1a4
152 AMMWHOKHUCIIOTHI. benku 6 KOHTPOJIbHAs
pabora 7
1.5.3 | B3aumocBs3b MEXy BOXKHEHIITMMHU KJIaCCaMH 6 CaMocTOoSTEIbH
OpPTraHUYECKUX COCTUHEHUH. ast pabora:
BBITIOJTHCHUE
MPEBpAIICHUN
Wtoro 3a ron 84
VI. YUYEBHO-METOIUYECKAS KAPTA
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1. OBHIAA U HEOPTAHUYECKASA XUMUS 12
11 OCHOBHBIE XUMHUYECKHUE MTOHATHS. Teoprn U 3aKOHBI XUMUMU. 1 KOHTPOJIbH
ast pabora 1
1.3 [lepponnyeckuii  3aKOH W MEPUOJMYECKAsT  CUCTEMa 1 KOHTPOJIBH
XUMHUYECKUX 3JeMEHTOB. CTpoeHue aTOMOB XHMMHYECKHUX as pabora 2
DJIEMEHTOB.
14 Xumuyeckoi cBsizu. CTpOEHUE BEIIECTBA. 1 KOHTPOJIbH
ast pabota 3
1.2 Oxkcunpl. OcHoBanus. Kucnotel. Conmu. B3auMocBsizp Mexay 1 KOHTPOJIbH
OTAEIbHBIMU KJIACCAMU HEOPTAHUYECKUX COCTUHECHUM. ast pabora 4
1.5 XHUMHUYECKHUE PEAKIIUN 2 KOHTPOJIbH
ast pabota 5
1.6 XuMus pacTBOPOB 1 KOHTPOJIbH
ast pabota 6
1.7 HewmeTtaibt 2 KOHTPOJIbH
ast pabora 7
KOHTPOJIbH
ast pabota 8
1.8 Merauibl 3 KOHTPOJIbH
ast pabora 9

KOHTPOJIbH




ast pabota
10
2 OPI'AHMYECKASA XUMUA 9
2.1 Teopusi CTPOEHUsI OPraHUYECKUX BEHIECTB. 1
2.2 VYTI1eBOIOpOBI. 2 KOHTPOJIbH
ast pabota
11
2.3 Kucnopoaconepsxariye opraHu4eckre BelecTBa 3 KOHTPOJIbH
ast pabota
12
2.4 Yri1eBobI.
2.5 A3oTcoieprKale OpraHn4eckue BeIecTBa. 3 KOHTPOJIbH
BricOKOMONIEKY I pHBIE COSMHEHUS ast pabora
13
KOHTPOJIbH
as pabota
14
Htoro 3a rona 21
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1. OBILIAA 1 HEOPTAHUYECKA A XUMUA 48
11 OcHOBHBIE XUMHUYECKHME NTOHATHS. Teopun n 6
3aKOHBI XUMHU.
1.1.1. | OnpeneneHusi ¥ NOHATHS XUMHUHU. 3
1.1.2. | Xumuyeckue TeOpUU 1 3aKOHBI. 3 CamocTosTenbH
ast pabota:
penieHue 3aaa4q
1.2. Kitaccel HeOpraHuuecKux COeIMHEHUM 15 CaMocTosTenbH
ast pabota:
BBIITOJIHEHHE
MpEeBpaIICHUN
1.2.1. | Okcuasl. OCHOBaHUSL. 6
1.2.2. | Kucnotel. Comnu. 6 Tect
1.2.3 | B3aumocBs3b MEX1y OTACIbHBIMU KJIACCaMU 3 CaMoCTOSITEIILH
HEOPTraHWYECKUX COCTMHECHUM. as pabora:
BBIIIOJIHEHUE
MIPEBPAICHUAMN
1.3. XUMHUYECKHUE peaKIuu 12
1.3.1. | Knaccudukamus XMuMUYECKUX peaKIuii 6 CaMoCTOSITENbH
TepMOXUMHUYECKHE PACUEThI as pabora:




PCUICHUE 3aaa4

1.3.2. | OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH 6 CamocCTOosTEeIbH
ast pabora:
1.4. Xumusi pacTBOPOB 15
141 PactBopbl. CriocoObl BBIpaKE€HUSI COCTaBa 6 CamocTosTensH
pPacTBOpPOB. ast pabora:
perieHue 3aaaq
1.4.2 DIIEKTPOIUTAYECKAS] AUCCOLHAIS. 6
1.4.3 XUMHUYECKHE CBOMCTBA KHCJIOT, COJIEH H 3 CamocTosITeENbH
OCHOBaHUI B CBETE TEOpUU as pabora:
AIEKTPOIUTHICCKON TUCCOITUAIINH. BBIIIOJITHEHHUE
MIpEBpAIICHUN
Hroro 48
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1. OBILIAA U HEOPTTAHMYECKA A XM A 42
1.1 OCHOBHBIE XUMHUYECKHE MTOHATUSA. Teopun u 3 CamocrosTens
3aKOHBI XUMUHU. Has pabora:
penieHue
3a/1a4
1.2. Kracchl HeoOpraHmueckux coeMHEHUN 3 CamocrosiTenb
Has pabora:
BBINIOJIHEHUE
MpEeBpaIICHUN
1.3. CrtpoeHrie aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3 Tect
[lepuoguueckuii 3aKOH W IEPUOAUYECKAS
CUCTEMA XMMHUYECKUX JIEMEHTOB.
1.4. Xumunyeckue cBa3u. CTpoeHre BEleCTBa. 3 KonTposbHas
pabora 1
1.5. XUMHYECKHE PEeaKITuu 6
1.5.1. | Knaccudukaims XMMHYECKUX PEAKIIU. 1
TepMoxuMuyeckue pacuersl




1.5.2. | CkopoCTh XMMHUYECKUX PEAKIN 2
1.5.3. | Xumudeckoe paBHOBECHE. CamocrosTenb
Has paboTa:
penieHue
3a/1a4y
1.5.4. | OxucnuTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH 2 CamocTosiTens
Has paboTa:
pelieHne
3a7a4
1.6. XuMHSI pacTBOPOB 6 KoHntposbHas
paboTa 2
1.6.1 |PactBopbl. CmocoObl BBIpaXEHHUS COCTaBa 3 CamocrosTens
PacTBOpPOB. Has pabora:
pelieHue
3a/1a4y
1.6.2 | DnexTpoauTHYeCcKas TUCCOIHAITHS. 3 CamocTosiTens
Has pabora:
pelieHne
3asaq
1.7 Xumusi 3eMeHTOB. HemeTasisl 12
1.7.1. | Bogopona. Bona. I'anoressr. 3 Tecr
1.7.2. | Obmas xapakTepuctuka dJeMeHTOB VIA- 3 CamocTosiTenn
TPYIIIIBIL. Has pabora:
pelieHue
3aa4y
1.7.3 | OOmas xapakTepUCTHKa JJIEMEHTOB VA- 3 CamocTosTens
TPYIIIBI IEPUOINICCKON CHCTEMBI. Has pabora:
pelieHue

3a1a4




1.7.4. | OOmas xapakTepucTuka 31eMeHToB [V A- 3 Tect
IPYIIBI IEPUOANYECKON CUCTEMBI.
1.8 XUMHSI JIEMEHTOB. MeTauTb 6
1.8.1. | OOmas xapakTepuCcTHKa METaIOB 3 CamocTosiTens
[lenounsie meTamiel. lllenounozemensbHbIe Has pabora:
MeTasuibl. JKECTKOCTh BOJIBI. penieHue
3a/1a4y
1.8.2 | Amomunuii. AMOOTEPHOCTh COETUHEHUI. 3 KonTtpoapHas
Mertasibl B-rpynm. pabora 3
2 OPI'TAHUYECKA S XUMUA 30
2.1 Teopust XMMUYECKOTO CTPOCHHUS 1
2.2 YrneBogopos 8
2.2.1 | I'omonoruueckuit pan HACBIIIEHHBIX 2 CamocTosiTens
YTIE€BOAOPOIOB (AJTKAHOB). Has pabora:
pelieHue
3a/a4y
2.2.2. | Anxensl. IlomsiTHe 0  CONPSIKEHHBIX 3 Tect
JTUEHOBBIX YTIEBOIOPOAaX. AJIKHHBI.
2.2.3. | ApeHbl. [Tpuponnsie HUCTOYHUKHU 3 KonTtponbHas
YTJIEBOJIOPOJIOB pabora 4
2.3. Kucnoponconepsxaiue OpPraHUYECKUE 12
BEIIECTBA
2.3.1. | HachbllieHHbIE OJIHOATOMHBIE CITUPTHI. 3 Tect
[ToHsiTIE 0 MHOTOATOMHBIX CITUPTAX.
2.3.2. | ®eHoa. ANbIETUTIBI. 3 CamocTosiTens
Has pabora:
pelieHue
3a/1a4y
2.3.3 | KapOoHOBbBIE KHCIIOTHI. 3 Tect
2.3.4 | CnoxHble d3pUPBHIL. 3 KonTponbHas




paboTta 5
2.4 VrieBoabl 3
2.5 A3oTcoeprkaniie OpraHnIeckie BemecTBa. 6 CaMocTosTenb
BricokoMOneKysipHbIE COSIMHEHUS Has pabora:
pelieHne
3aja4
2.5.1 | AMuHsIL 1 Tect
2.5.2 | AMuHOKHCTOTHI. benkw. 2 KonTtponbsHas
paboTa 6
2.5.3 | B3aumocBs3b MEXIy BaXHEUITUMU KIIacCaMU 3 CamocrosTenb
OpraHUYECKUX COCTUHEHUN. Has pabora:
pelieHne
3aa4
Wroro 3a roj 72
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1. OBIIAA N HEOPT AHUYECKAA XMU A
11 OcHOBHBIE XUMHUYECKHME NTOHATHS. Teopun n 2 CamocTrosTens
3aKOHBI XUMUH. Has paborTa:
penieHune
3a/1a4y
1.2 Kitacchl HeOpraHm4ecKux COeqUHEHUN 1 CamocrosTens
Has pabora:
BBITIOJTHEHUE
MIPEBPAICHUAN
1.3. CtpoeHre aTOMOB XUMHUYECKHX AJIIEMEHTOB. 2 Tect
[lepponnyeckuii 3aKOH H TEPUOIAYECKAS
CUCTEMA XMMHUYECKUX JIEMEHTOB.
1.4. Xumunyeckue cBa3u. CTpoeHne BEMECTBA. 1 Tect
1.5. XHUMHUYECKUE PEAKIIHH
1.5.1. | Knaccudukarms XMMHYECKUX PEAKIIHM. 1
TepMOXUMUYECKUE PACUETHI
1.5.2. | CkopoCTh XUMHUYECKHUX PEAKIIUIA 1 CamocTosiTens
Has pabora:
penieHue
3a1a4y
1.5.3. | Xumuyeckoe paBHOBECHE. 1 KonTtponbHas

paboTa 1




1.5.4. | OKuCIUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 3 CamMocToaTenb
Has paboTa:
penieHue
3a/1a4y
1.6. XWMHsI pacCTBOPOB
1.6.1 |PactBopbl. CmocoObl BBbIpaXXEHHUS COCTaBa 2 CamocrosTenb
pPacTBOPOB. Has pabora:
perieHue
3a7a4
1.6.2 | DnexTpoauTHYECKas TUCCOIHAIIHS. 1
1.7 Xumus 3neMeHToB. Hemerassl
1.7.1. | Bogopoxa. Bona. I'anorensi. 3 Tect
1.7.2. | OOmas xapakTepuctuka dJeMeHTOB VIA- 3 CamocTosiTens
TPYIIIBI TIEPUOINIECKON CHCTEMBI. Has pabora:
perieHue
3a/aq
1.7.3 |OOmas xapakTepucThKa »JJIEMEHTOB VA- 3 CamocTosTenn
TPYIIIBI TIEPUOINICCKON CHCTEMBI. Has pabora:
perieHne
3a/a4y
1.7.4. | OOmas xapakTepucTuka 3j1eMeHToB [V A- 3 Tect
TPYIIIIBI TEPUOTUIECKON CUCTEMBI.
1.8 XuMHsl 2J1€EMEHTOB. MeTajuibl
1.8.1. | Obmas xapakTepuCTHKa METaJIOB 2 CamocTosiTens
[Ilemounbie metabl. [llenouHo3emMeNbHbBIE Has paborTa:
MeTalIbl. JKEeCTKOCTh BOJIBI. peuieHue
3a/a4
1.8.2 | Amomunuil. AMDOTEPHOCTh COEAMHEHHIA. 1 KonTtponbHas
Mertamisl B-rpynm. pabora 2
2 OPI'TAHUYECKA S XUMUA




2.1 Teopust XUMHUYECKOTO CTPOCHUS 1
2.2 YT1eBoa0pO/IbI
2.2.1 | 'omonornyeckuut pan HaCBIIICHHBIX 1 CamocTrosTeib
YTJIEBOJIOPOIOB (JIKAHOB). Has pabora:
pelieHne
3aja4
2.2.2. | Anxensl. Ilonstne 0  CONPSHKECHHBIX 1 Tect
JTUEHOBBIX YTIEBOIOPOAaX. AJIKHHBI.
2.2.3. | ApeHbl. [Ipupoausie MCTOYHUKHU 1 CamocrosiTenb
yIJIEBOAOPOIOB Has pabora:
pelieHne
3a7a4
2.3. Kucnoponconepxaiue OpraHUYECKHUE
BEIIECTBA
2.3.1. | HachllieHHbIE OJIHOATOMHBIE CITUPTHI. 2 Tect
[ToHsiTHE O MHOTOATOMHBIX CITUPTAaX.
2.3.2. | ®eHONM. ANBICTHIBI. 3 KonTtpomnbHas
paboTa 3
2.3.3 | KapboHOBBIE KHCIIOTHI. 2 Tect
2.3.4 | CnoxHble dQUPBHIL. 1 Tect
2.4 YrieBojsl 1 Tect
2.5 A30TcozeprKalle OpraHM4eckrue BEIeCTBa.
BricokoMoeKkynsipHble COETUHEHHUS]
2.5.1 | AMuHBL 1 Tect
2.5.2 | AMuHOKuUCHOTHL. benku. 1 KoHTtposbHas
pabora 4
2.5.3 | B3aumocBs3b MEXIy BOKHEUITUMU KIIaCCaMU 3 CamocTosTens
OpraHUYEeCKUX COCTUHEHUN. Has pabora:

pelieHue




3aja4

Hroro 3aron

48

IX.YYEBHO-METOANYECKAS KAPTA

g KonndecTBO ayAMTOPHBIX o
o 4acoB S E
o Ha3Banmue pasgeaa, o o ? =9
S = g = =
Sh = =
e TEMBI = Sx| 2w| 3w |8 2 8 s E
& = Q5| 28| o= = 5 2 =
« = SN T A =~ S & < =
=" Z =2 =z E| g F o S »
= 2 s S | o« = 2
2 ® M| =2 B | S M = 3
§ =2 @ < ez S
= O =
=
1 2 3 4 5 6 8 9
1. OBIIAA N HEOPT AHUYECKASA XMUA
11 OcHoBHbIE XUMHUYecKue NoHATHs. Teopuu u CamocTosiTens
3aKOHbI XUMUHU. Has pabora:
1.2. Kitaccel HEOpraHM4eCKNX COEAUHEHUIM 3 BBITIOJTHEHUE
MpEBPALLCHUAMN
1.3. CrpoeHre aTOMOB XUMHYECKUX 3JIEMEHTOB.

Ilepuoguueckuii 3aKOH U TNEPUOAUAYECKAS




CHCTEMA XUMHYCCKUX 3JICMCHTOB.

1.4. Xumuueckue cBsizu. CTpoeHue BelecTBa. Tect
1.5. XHUMUYECKHUE PEAKITUH
1.5.1. | Knaccudukarms XMMHIECKUX PEAKITHM.
TepMOXUMUYECKUE PACUETHI
1.5.2. | CKopoCTh XUMHUYECKUX PEAKITHIA
1.5.3. | Xumuueckoe paBHOBECHE.
1.5.4. | OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH CamocrosTens
1.6. XuUMusi pacTBOPOB Has pabora:
1.6.1 | PactBopsl. CrocoObl BBIpaXEHUS COCTaBa pelieHue
pacTBOPOB. 3a/1a4y
1.6.2 | DnexTpoauTHIecKas TUCCOIHAITHS.
1.7 XuMmusi 3eMeHTOB. HemeTasisl KonTponbHas
1.7.1. | Bogopoa. Boxa. I'anoreHsi. pabora 1
1.7.2. | Obmas xapakTepuctuka dJeMeHTOB VIA-
TPYIIIIBI TEPUOTUIECKON CHCTEMBI.
1.7.3 |OOmas xapakTepucThKa »JJIEMEHTOB VA- Tect
TPYIIIBI TIEPUOINICCKON CHCTEMBI.
1.7.4. | OOwas xapakTepucTHKa 351eMeHTOB [V A-
TPYIIIBI TIEPUOINICCKON CHCTEMBI.
1.8 Xumus 37€eMEeHTOB. MeTauibl
1.8.1. | Obmas xapakTepuCTHKa METaJIOB
[Ilenounsie meTamnel. [lemouno3emMenbHbIE
MeTaJuIbl. JKeCTKOCTh BOIEL.
1.8.2 | Amomunuii. AMOOTEpHOCTh COETUHEHUI.
Mertasnbsl B-rpymi.
2 OPI'TAHNYECKAS XUMUA
2.1 Teopus XUMUYECKOTO CTPOCHUS CamocTosiTenb




2.2 YTraeBog0po/s! 3 Has paboTa:
2.2.1 | I'omonoruyeckuit pan HACBIIIICHHBIX pelieHue
YTJIEBOJIOPOJIOB (QJIKAHOB). 3a7a4
2.2.2. | Anxensl. IlonstTne 0  CONpPSKEHHBIX
JMEHOBBIX yTIAEBOAOPOAAX. AJIKUHBI.
2.2.3. | ApeHbl. [Tpuponnsie HCTOYHUKHU
yTJIE€BOAOPOJIOB
2.3. Kucnoponaconep:xaiue OpraHUYECKUe KonTponbhas
BeIIeCTBa 3 pa60Ta 2
2.3.1. | HachlmeHHBIEC OJTHOATOMHBIC CITUPTHI.
[ToHsITHE O MHOTOATOMHBIX CITUPTAaX.
2.3.2. | ®eHois. AnbIeTU/IbI.
2.3.3 | KapOoHOBBIE KHCIIOTHI.
2.3.4 | CnoxHble 3PUPHI.
2.4 VriaeBoasl
2.5 A30TCozepKalye OPraHM4eCcKrue BEMIECTBA.
BBICOKOMOJIEKYIIPHBIC COSTUHEHUS
2.5.1 | AMuHBL 3 Tecr
2.5.2 | AMuHOKHCTTOTHI. benkw.
2.5.3 | B3aumocBs3b MEXIy BOKHEUITUMU KIIacCaMU
OPraHMYECKUX COCIUHECHUM.
Hroro 3a roj 24
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1. OBIJAA N HEOPT AHUYECKASA XMUA
11 OcHoBHbIE XUMHUY€ECKHUE NoHATHS. Teopuu u

3aKOHbBI XUMUHU.
1.2. Kitaccel HEOpraHM4ECKNX COETUHEHUM
1.3. CrpoeHre aTOMOB XUMHYECKUX AJIIEMEHTOB.

[lepuonnueckuii 3akOH W MEPUOAUYECKAS 6 KoHTponbHas

CUCTEMA XMMHUYECKUX JIEMEHTOB.

paboTa 1

1.4, Xumuueckue cBsi3u. CTpoeHHE BeIeCTBa.
1.5. XUMHUYECKHUE PEAKIINU




15.1. | Knaccudukaims XMuMUYECKUX PEaKIU. «Teopetuueck
TCpMOXI/IMI/I‘{GCKHe pacucCThl a1 XUMHUSD)
1.5.2. | CkopoCTbh XMMHUYECKHUX PEaKIIHii
1.5.3. | Xumuueckoe paBHOBECHE.
1.5.4. | OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU
1.6. XUMUSL paCTBOPOB
1.6.1 | PactBopsl. CrocoObl BBIpaXEHUS COCTaBa
pacTBOPOB.
1.6.2 | DnexTpoauTHYECKas TUCCOIHAIIHS.
1.7 Xumus 3neMeHToB. Hemerassl
1.7.1. | Bogopoxa. Bona. I'anorensi.
1.7.2. | OOmas xapakTepuctuka dJeMeHTOB VIA-
TPYIIIBI IEPUOINICCKON CHCTEMBI.
1.7.3 | OOmas xapakTepUCTHKa JJIEMEHTOB VA-
IPYIIIBI HEPUOAUYECKON CHCTEMEL Kontponbas
1.7.4. | OOmas xapakTepucTuka 31eMeHToB [V A- pabora 2
TPYIIIIBI TEPUOTUIECKON CUCTEMBI. «XUMUS
1.8 Xumus 37eMEeHTOB. MeTauibl SIEMEHTOB I
1.8.1. | OOmas xapakTepuCTHKa METaIOB x
[[{enounsie meTamibl. [leaouHO3EeMENbHBIC .
MeTasuIbl. JKecTKOCTh BOJBI. COCMHCHUI»
1.8.2 | Amomunuii. Am@dOTEpHOCTh COCAMHEHUI.
Mertayuisl B-rpymnm.
2 OPI'TAHUYECKAS XUMUA
2.1 Teopusi XMMUYECKOTO CTPOCHHUS




2.2 YTraeBog0po/s!
2.2.1 | 'omonornyeckuut pan HACKIIIIEHHBIX
YTJIEBOJIOPOJIOB (QJIKAHOB).
2.2.2. | Ankenbl.  llomstTHE 0  CONPSDKCHHBIX Tect
JMEHOBBIX yTIAEBOAOPOAAX. AJIKUHBI.
2.2.3. | ApeHbl. [Tpuponnsie HCTOYHUKHU 6 «Oprannyecka
yTJIE€BOAOPOJIOB ST XUMHS
2.3. Kucnopoaconepxarue OpraHUYECKHe
BCIIECTBA
2.3.1. | HachlmeHHBIEC OJTHOATOMHBIC CITUPTHI.
[ToHsITHE O MHOTOATOMHBIX CITUPTAaX.
2.3.2. | ®eHois. AnbIeTU/IbI.
2.3.3 | KapOoHOBBIE KHCIIOTHI.
2.3.4 | CnoxHble dQUPBHIL.
2.4 VriaeBoasl
2.5 A30TCozepKalye OPraHM4eCcKrue BEMIECTBA.
BBICOKOMOJIEKYIIPHBIC COSTUHEHUS
2.5.1 | AMuHBL
2.5.2 | AMuHOKHCTTOTHI. benkw.
2.5.3 | B3aumocBs3b MEXIy BOKHEUITUMU KIIacCaMU
OPraHMYECKUX COCIUHECHUM.
Htoro 3a rof 18
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OBIIASA U HEOPTTAHUYECKAS
XUMMUA

W
o

OcHOBHBIE XUMHYECKHE NTOHATHS. Teopml
H 3aK0OHBbI XMMMHH. CTpOGHI/Ie BeieCcrea

1.11.

OrnpeneneHus U MOHATUS XUMUHU.

AToM, MoJieKyJa, popMyIIbHAS €IMHHUIIA.
OTHOCUTENBbHAS aTOMHAs1 U MOJIEKYJISIpHAs
Mmacca.

Mous . Mosisipaast macca. Pemenue 3anau.
Monsipabiii 00beM. Penienue 3anay.

1.1.2.

XUMUYECKUE TEOPUH U 3aKOHBI.
3aKOH MOCTOSHCTBA COCTaBa BEIECTB.
Pemenue 3amay.
3aKOH COXpaHEHUsI MacChl BellecTB. Pemenue
3a7a4.
3akoH ABorajipo. 3akoH ['eit-Jlroccaka
Pemenue 3amau

KOHTPOJIbH
ast pabora 1

1.1.3.

Knaccel HEOpraHm4ecknx COeIMHEHUM
Oxcunpl. Knaccudukanus, nomydeHue,
CBOMCTBA




Kucnotel. Cocrtas, noiaydeHue, CBOMCTBA.
OcHoBanwusi. CocrtaB, Kiaccupukarus,
MOJy4YeHHUe, CBOMCTBA.

Conu. Knaccudukanus, noixydeHue,
CBOMCTBA.

1.1.4.

Ileproguyeckuii 3aKOH M IMEPUOAUYECKAS
CUCTEMa XMMHUYECKHX 3JeMeHTOB. CTtpoeHue
aTOMOB XMMUYECKHUX JJIEMEHTOB.

CocraB aTOMHBIX sA1ep. PU3NUECKAN CMBICIT
MOPSIAKOBOIO HOMEPA XUMHYECKOTO
JJIEMEHTA.

DneKTpoHHOE cTpoeHue aroMa. CTpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB Ha MPUMEPE
AJIeMEHTOB 1, 2, 3-TO Mepruo0B
[IEPUOANYECKON CUCTEMBI.

M3MeHeHne CBOWCTB aTOMOB XUMHWYECKHX
AJIEMEHTOB (panuyc,
ANEKTPOOTPULIATENIBHOCTD) U UX COEAMHEHUN
0 TIpynmam M NEPUOAAM IEPUOANYECKOU
CUCTEMbI.  XapaKTepUCTUKA  XUMHUYECKUX
JJIEMEHTOB N0  MX  TOJIOKEHHIO B
NIEPUOANYECKON CHCTEME.

1.15-

[Ipupona v TUIIBI XUMHYECKOMN CBS3U.
KoBaneHTHas cBs3b (MOJsApHAs U
HETOJISIpHAs ).

OOMEHHBIN U TOHOPHO-AKIENITOPHBIN
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHON
cBs3U. Boopoanas cBsi3b

BanentHocts. Crenenb okuciienus. lonHas

KOHTPOJIbH
ast pabora 2




CBsA3b. MeTanyeckas CBs3b.

[TonsiTue 00 3MeKTPOHHOM OOJlake. ATOMHAas
opOuTanb. DHEPreTUYECKU YPOBEHb U
NOJIYPOBEHb, S- [P- OpOUTAIIU B aTOME.

1.2

XuMHnueckKue PE€aKIu

12

1.2.1.

Krnaccudukarys XuMUIeCKUX peaKIui.
TepMOXUMUYECKUE PACUETHI

Brruucnenue temmoBoro a¢gdhekTa peakium.
CocrapjieHUE TEPMOXUMUYECKUX YPaBHCHUIN

1.2.2-

KuHeTnka XMMHUUYECKUX peaKIIui
CKOpOCTh XUMHUYECKUX PEAKIUH.
3aBUCUMOCTBH CKOPOCTH OT Pa3IMUHbBIX
dakTopoB
XUMHYECKOE paBHOBecHE. BriusHue
TEeMIIEpaTyphbl, JaBJICHUS U KOHICHTpAIUU
BEIIIECTB Ha CMEIICHUE XMMHUUECKOTO
paBHOBECHS.

Pemienne pacdyeTHbIX 3a/1a4 1O TEME
«XMMHUYECKOE PABHOBECHE.)

1.2.3.

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIE PEAKITUU
Knaccuduxarnus OBP. MeTon 351eKTpOoHHOTO
OanaHca paccTaHoBKa KOA((DUIIMEHTOB
Petienue pacueTHbIX 3a7a4, BHITIOJIHEHHUE
yrnpakHeHui 1o Teme «OKUCTUTEIBHO-
BOCCTAaHOBUTEJIHHBIC PEAKIIAM)

KOHTPOJIbH
ast pabota 3

OPTAHUYECKASA XUMUA

33
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Teopus XUMHUYECKOTO CTpOEHUS
OpraHUYEeCKUX BEIIECTB.

3aBUCUMOCTh CBOICTB OpraHNUYeCcKuX
BEIIECTB  OT  XUMHUYECKOIO  CTPOCHHUSI.
CrpykTypHas u POCTPaHCTBEHHAs
U30MEpHUSL.

DNeKTpOHHAs MPUPOJIa XUMHUYECKUX CBA3EH B
MOJIEKYJIaX OPTraHUYECKUX COCAUHEHUM.
['oMonoruueckue  psAabl  OPraHUYECKUX
BemecTB. M3omepust.

2.2.1

["omonornyeckuit pan HACBIIIEHHBIX
yIJI€BOJIOPOAOB (JIKAHOB).
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
UX MOJIEKYJL.
N3omepuss U  HOMEHKJIATypa  aJKaHOB.
dusnueckue U XUMHYECKHE  CBOWCTBA
aJIKaHOB (pEaKIMK 3aMEIlEeHUs U OKUCIICHUS
Ha IpUMepe METaHa U ATaHa).
[lonyyenne ankaHOB. YIJIEBOAOPOABI B
npupoze. [lepepaboTka HedTH: meperoHka u
KpeKuHT. | [puMeHenne yriaeBoaopo1oB.

2.2.2.

HenacelienHbie yriaeBoaopobI.
Ankenbl. OOmast ¢opmyna, uU30OMepus,

HOMEHKJIATYpa. Ctpoenue MOJIEKYIL.
XUMHYECKHE CBOWCTBA QJIKEHOB: pEaKIUU
MIPUCOETUHEHUS OKUCJICHUS 51

IMOJIMMCPpHU3allN. HonyquI/Ie OTUJICHA MU €Io
T'OMOJIOI'OB.
[TonsiTue 0) COIIPAKCHHBIX JUCHOBBIX




yraesoaoponaax. Kayuyku.

2.2.3

AJIKUHBI. ApEHBI

Anxunbl. OO6mas ¢opmyna. Mzomepus u
HOMEHKJIaTypa. ~ XHUMHUYECKHE  CBOMCTBa
ankuHOB. [lomydyeHue ameruneHa ©  €ro
romojsioros. O000mieHNe cBeaeHui 00
annpaTUueCcKuX yrieBoJ0pOax..

benzon wu ero romosoru.. OcoOGeHHOCTU
3JIEKTPOHHOTO CTPOCHMSI MOJEKYJbl OeH30J1a
XUMHUUYECKUE CBOWMCTBa OeH30/a (peakuuu
3aMEIlECHUs] U IPUCOETUHEHHS).

KOHTPOJIbH
ast pabora 4

2.3.1

HacpliieHHble 0JHOATOMHBIE CITUPTHI.
CtpoeHue  MOJEKyJ,  HU30Mepus u
HOMEHKJIaTypa CIIUPTOB. XUMHUYECKHE
CBOICTBA, MOJIy4Y€HHUE OHOATOMHBIX CIIUPTOB
[ToHATHE O MHOTOATOMHBIX CIIUPTAX.

2.3.2

@deHoJI, CTPOCHUE U XUMHYECKHE CBOMCTBA
dbenona. Ilpumenenue ¢eHona U €ro
npou3BOAHbIX. Anbaeruapl. I[lomyuenue wun
NPUMEHEHHUE AaJIbJICTU]IOB B JIabopaTopuu U
npombllUiIeHHOCTH.  [loHsITHE O peakiuu
MOJIMKOHJICHCAIIMM Ha TpUMepe MOJy4YeHUs
dbenondopManbIeruIHbIX CMOJL.




2.3.3.

KapOGoHOBBIE KHCIIOTHI.

['oMomornueckuu psn, A30MEPU,
HOMEHKJIATypa  ajbJeTUJIOB. XHUMHUUYECKUE
CBOMCTBA alIbICTUIOB. 2.Ctpoenue
KapOOKCWIbHOM  Tpynmbel.  MHorooo6pasue
KHCIIOT, HOMEHKJIaTypa. XUMHUYECKHUE
CBOMCTBA: B3aMMOJCHCTBHE C METaIaMHu,
OCHOBAHUSMHU, COJISIMU, CIIUPTaMHU.
[IpencraButenu KapOOHOBBIX KHUCJIOT:

YKCYCHasl, CTEapUHOBAas1, OJICHOBASI.

2.34

Cnoxxnble 3(UPBI.

CrpoeHue, TONIy4YE€HHE U HOMEHKIATypa
CIOXKHBIX 3¢upoB. CBOICTBA  CIIOKHBIX
3¢UpoB: TUAPOIINU3, BOCCTAHOBIICHHE,
ropenue. [IpumeHeHue cioxKHBIX A3QUPOB.
Kupsl kak cioxHbie 3QUpbI, CBONCTBA, POJb
B Tnpupojne u TexHuke. CHHTETHUYECKHUE
Moromue cpencrea. Mputa. O0o6OmIeHUE U
cucTeMaTu3aIus 3HAHUU 1o TeMe
«Kucnopoacoaepxaiue OpraHUYecKue
coeuHEHUs». BhINMOIHEHNE TPEHUPOBOUYHBIX
3aJaHUM.

KOHTPOJIbH
ast pabota 5

24.1

VYrieBoibl, X KiIaccupuKaIus.
Momnocaxapuapl. [ roko3a, hpykrosa, pudo3a
CTpoeHUE MoJIeKys, uzomepus. llomyueHue.
du3nyecKkue W XUMHYECKHE  CBOMCTBA
(peakiusi OKHCIICHHSI U BOCCTAHOBJICHHUS).
CriupToBoe OPOKEHUE TIIFOKO3HI.




Jucaxapunpl. Crpoenue, XUMHYECKUE
CBOMCTBA IUCaxapuaoB: caxaposbl,
MalbTO3bl, JIakTO3bl. (Caxapo3a B MHpHUPOJE.
[TonyueHnne caxapo3bl B IPOMBIIIIIEHHOCTH.
Kpaxman u neimnonosa, CTpOEHUE MOJIEKYIL,
XAMUYECKUE CBOWCTB. [Ipumenenue
Kpaxmaia, ULEeJUII0JI03bl W MPOU3BOAHBIX
Heuroso3bl.  KOHTpOdIb YpOBHSL yCBOCHHMS
y4eOHOT0 Marepuaia

2.5

A3oTcoaep:kaimme OpraHuveckKue
BelecTBa. AMUHBL.

Ctpoenue MOJIEKYI, A30MEPU,
HOMEHKJIaTypa. AMHHBI KaK OpPraHUYECKUE
ocHOBaHUA. AHWIMH. CTpPOEHHE MOJIEKYII,
MHOT0ooOpasue, HOMEHKJIAaTypa, KHUCJIOTHO-
OCHOBHBIE CBOMCTBAa aMHUHOKHCIIOT.

251

[loHsiTHE © MNONMAMUAHBIX BOJOKHAaX Ha
npumepe kKarmpona. Ilonsatne o cTpoeHUM
OCJIKOBBIX  MOJIEKYJIL. CgolictBa U
ouosiormyeckass  poiib  OenkoB.  OOmue
HOHSTHUS 0 BBICOKOMOJIEKYJISIPHBIX
COEIMHEHMSIX (MOHOMEp, TOJMMEpP, 3BEHO,
CTENEHb MOJIMMEPHU3ALINH).

OBILIAA 1 HEOPTAHUYECKASA
XUMMUA

33

351

PactBopel. CriocoObI BBIpaKEHUSI COCTaBa
pacTBOPOB

3.5.2

DJIeKTPOJIUTUYECKas qucconuanus. Peakiuu




WOHHOTro 0OMeHa.

3.5.3.

XHUMHUYECKHE CBOMCTBA KHCJIOT, COJIEH U
OCHOBAaHMIA B CBETE TEOpUH
AIEKTPOJUTUYECKON TUCCOIUALUY.

KOHTPOJIbH
ast pabora 6

34.1

Bonopon
Ou3nyeckue W XUMHYECKHE  CBOMCTBA.
[Tomyuenue Bomopoaa B JlabOpaTOpPHH, €ro
VCIIOJIb30BaHUE.
['anorensl. CpaBHUTENIbHAA XAPAKTEPUCTUKA
Ha OCHOBE IIOJIOKEHUSI B MEPHUOJAUYECKOU
CHUCTEME U CTPOECHUS aTOMA.
XUMHUYECKHE CBOWCTBA HA IPUMEPE XJIOPA.
ConsiHas kucnota u ee conu. KauectBeHHas
peaKLys Ha XJIOPUI-HUOH.

3.4.2.

OO6miast xapakTtepucTtuka 3jeMeHTOB VIA-

TPYTIIbL.
Kucnopon, ero ¢usnueckue U XHUMHYECKHE
ceorcrBa.  [lomydyenme  kucinopoga B
naboparopuu. Boma.  ®dusunueckue U

XAMHUYECKUE CBOMCTBA BO/IBI.

Cepa, ee (Qusnueckue W XUMHUYECKHUE
cBoiictBa. CepoBoniopos. Cynbdumbl.Okcuib!
cepsl. Cepuucras kuciota. CynbQUThI.
CepHasi KuCjOTa, TOJY4YEHHWE M CBOWCTBA.
Comu cepHoit  kucnoThl. KaudecTBeHHas
peakius Ha Cyb(aT-uoH.




3.4.3

OO6masi xapakTepucThka 3JeMEHTOB VA-
IPYIIBI IEPUOANYECKON CUCTEMBI.
A3zotr u gochop. Ouznyueckre 1 XUMHUIECKUE
CBOMCTBA.. AMMUaK, NojiydeHue, Gpu3ndeckue
U XUMHUYECKHUE CBOICTBA.
A3o0THas KHUCJIOTA, ee MOJIy4YEHUE,
OKHCJIUTENbHBIE CBOWCTBA HA  IpUMEpE
B3aMMOJEHUCTBUSA ¢ Meblo. HuTpartsl.
Coenunenust docdopa. ®docdopHbie
ynoopenusi. KauecTBeHHass peakuus Ha
dbocdar-noH.

3.44.

O6mas xapakTepucTuka siaemeHToB [VA-
TPYIIIbI IEPUOJUYECKON CUCTEMBI.
VYrnepon, ero amuioTpornHbie (OPMBI.
Kpemnuii. Oxcup yraepona (II) u yrnepona
(IV), ux xuMuueckue cBoMcTBa
VYroneHas kucnora. Kap6onarsr u
TUPOKApPOOHATHI, UX CBOMCTBA.
KauecTBeHHas peakiusi Ha KapOOHAT-UOH.
Oxcun kpemuust (IV) 1 kpemMHUEBas KUCIOTA.
Cunukatel. . O000I1IEHE U cCUCTEMATU3ALIUSI
3HaHuil o Teme «Hemeraiuiey. . KonTpoms
YPOBHSI YCBOEHHUSI Y4€OHOTO MaTepuasa

KOHTPOJIbH
ast pabora 7

XuMud djeMeHToB. MeTalIbl

12

3.5.1.

OO01ast xapaKTepUCTHKA METAJIJIOB.

Mertaiibl, UX MOJIOKEHHE B MEPUOJUUYECKOU
cucteme. [loHsTHE 00 2JIEKTPOXUMUYECKOM
psilie HaNPSHKEHUST METaJUIOB.

OCOOEHHOCTH  DJIEKTPOHHOTO  CTPOEHHUS




atoMoB. CBOICTBa OKCHUJIOB U THUAPOKCUIOB
METaJIJIOB Ha mnpumepe siaeMeHToB |- ITA —
rpynnsl ¥ 3nemeHtoB Il mepuona.
[[lenounbie wmetamibl. CTpoeHHE aTOMOB,
CBOWMCTBA METAJUIOB M HX COEAUHEHHUM.
[[lenouno3zemenbHbie  MeTauibl.  CTpoeHUe
aTOMOB, CBOMCTBa METaJIOB U  HX
coeqruHeHnn. ZKECTKOCTh BOJIbI

3.5.2..

AJTFOMUHUM.
Crpoenue aroma, PU3NYECKHE U XUMHUYECKHE
CBOMCTBa MpOCTOro BemecTBa. AMpOTEpHbIE
CBOMCTBA OKCH/IA U THIPOKCUA AITFOMUHUS.
Conu amoMHUHMS, IPUMEHEHUE ATFOMUHUS U
€ro CIUIaBOB.

3.5.3

Meramnsl B-rpynn.
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOCHHUSI
MeTauioB B-rpyni. Baxueimme coenuHenus
JKeJe3a, Mapradna u xpoma. [lomyyenue u
IIPOMBIIIJIEHHOE 3HAaY€HUE METAJIIOB B-rpynn
Y UX COCTMHEHUN. XapaKTEPUCTUKA
KHCJIOTHO-OCHOBHBIX M OKHCJIUTEIBHO-
BOCCTAHOBUTEBHBIX CBOMCTB OKCU/IOB U
TUAPOKCUIOB METAJLIOB.

KOHTPOJIbH
ast pabota 8

3.54

O06001menne TeMbl «MeTalIb.
DJIeKTPOIU3  PacTBOPOB M PACIJIABOB.
[Tonyyenne MeraiuioB B TexHuke. Kopposus
METAJIJIOB; CIOCOOBI 3alllUTBl OT KOPPO3UHU
METaJIJIOB.

HToro 3a rog

96




XIl. YHEBHO-METOJAUYECKAS KAPTA
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1. OBIIAS 1 HEOPTAHUYECKA S XMW 27

1.1. OcHoBHbIE XUMHUY€ECKHUE NOHATHS. Teopuu u 3
3aKOHBI XUMUU. TE€OpUHr U 3aKOHBI XUMHH:

MOCTOSTHCTBA COCTAaBa BEILIECTB, COXPAHECHUS
Macchl BelllecTB. 3akoHbl ABorajipo u I'eii-
JIroccaxka.

1.2. Ileppoguueckuii 3aKOH M TMEPUOAUYECKAS 3
cucrema XUMHUYECKUX AJIIEMEHTOB.
DIEKTPOHHOE CTPOCHHE aTOMA.

1.3. [Tpupoaa v TUIBI XUMUYECKOM CBSI3H. 3 KoHTponbsHas
MexaHu3Mbl 00pa30BaHUs XUMUYECKUX pabora 1
cBsizei. CTpoeHue BEIIeCTBa.

14. Xumnueckue peakiuu. Kinaccudukarms 3
XAMHUYECKUX peakiui. TepMOXUMUYeCcKue
pacuersl. KuHeTHKa XUMHYECKUX PEAKLIMIM:

CKOpPOCTh XMMHUYECKUX PEAKIIUNA, XUMHUUECKOE
paBHOBECHE.




1.5.

OKHCIUTETHEHO-BOCCTAHOBUTEIILHBIE
peakuuu. CocTaBieHHE YpaBHEHUN peakluid,
paccTaHOBKa KO3(PPUIIUEHTOB METOI0M
AJIEKTPOHHOTO OaJlaHca.

1.6.

Xumus pactBopoB. PactBopsl. CriocoOb1
BBIPAKEHUS COCTABA PACTBOPOB.
DIIeKTpoJUTHYECKas Juccounanus. Peakuuu
MOHHOr0 0OMeHa. XMMHYCCKUE CBOICTBA
KHUCJIOT, COJIE U OCHOBAHUI B CBETE TEOPUU
BJIEKTPOJIMTUYECKON AUCCOLMAIINH.

KonTponbHas
pabora 2

1.7.

Xumus sinementoB. Hemeramisr O01as
XapaKTEPUCTUKA HEMETAIIOB. DJIEMEHTHI
VIIA-rpynnsl. O611ast XxapakTepuCTUKA
anemMeHTOB VIA-rpynimsl mepuoIndecKomn
CHCTEMBI.

1.8.

OO6m1as xapakTepucTUKa 31eMEeHTOB VA-
TPYIIIbI NEPUOANYECKON crucTeMbl. O01as
XapaKTEepUCTHUKA J1EMEHTOB [V A-rpyniibl
MEPUOJINYECKON CHCTEMBI.

1.9.

OO6mras xapakTepucTka MeTaJijioB A u B
rpyni. lllenounsie U mMEeI04HO3EMENbHBIE
METaJJIbl. AJIFOMUHUI U €r0 COETUHEHHUS.

KonTtponbpHas
pabora 3

OPITAHMYECKAA XUMUA

15

Teopus XUMUYECKOTO CTPOCHUS
['oMosornueckuyi psii HaChIIIEHHBIX
YTJIEBOJIOPOIOB (QJIKAHOB). AJIKEHBI.
[ToHsiTHE O CONPSKEHHBIX JUEHOBBIX
yIIIEBOAOPOAaX. AJIKUHBI. APEHBI.




2.3.

Kucnopoacoaep:xariue OpraHu4ecKue
BemiecTBa.  HachllleHHbIE  OJTHOATOMHBIE
cnupThl: [ToHATHE 0 MHOTOATOMHBIX CHHpPTaxX
u ¢eHore.

2.3.

KapOGonwmicoaepxamniue OpraHUYEeCKHe
BELECTBA. AnbJerusl. Kap6oHoBsie
KuCIOThl. CliokHBIE YQUPHL. XKHPBI.

2.4

YraeBoasl.  MoHOcaxapunabl:  TJIIOKO34,
dbpykTo3a. Jlucaxapuasl (MaiabTO3a, cCaxapo3a)
U TI0JIMcaxapuibl (Kpaxmal, eJITI0103a).

KonTponpHas
pabora 4

2.5

A30Tcoxlep>1<anme OpPraHN4CCKUC BCUICCTBA.

HUroro

42










10.

11.

NHOOPMAILIMOHHO-METOJUYECKAA YACTD

OcHoBHas nuTeparypa
Xumus: yueb. mocobue s 8 K. yupexaeHui ool cpen. oOpa3zoBaHus ¢ Oenopyc. u
pyc. s3. ooyuenus/ N.E llumanoBuy, B.A.Kpacumkuii, O.U.Ceuxo. — 1-e u3a., MuHCK:
Haponnas acsera, 2018 1. — 239 c.
Xumus: yueb. mocodue s 9 Ki. yupexaeHHi o0l cpen. oOpa3oBaHHUs ¢ Oelopyc.
pyc. s3. o0yuenusi/ N.E [llumanosuy, E.N.Bacunesckas, O.1.Ceuxo. — 3-¢ u3n., MuHCK:
Haponnas acsera, 2013 r. — 213 c.
Xumus: yuae6. mocobue mis 10 k1. yupexaeHuii oo, cpes. oOpa3oBaHus ¢ Oenopyc.
pyc. s3. ooyuenust/ U.E [llumanoBuy [u ap.] — 2-e usa., MH.: Anykaipis | BeIXaBaHHE,
2013 r.—29%6 c.
Xsamok B.H. Coopuuk 3amau u ynpaknenuii mo xumuu: 10 kmace: yuebHOe mocobue/
B.H. XBamok. - Mn.: Hapoanas acsera, 2013
Ceuko O.M. Xumus. JlumakTudeckue matepuaibl B JIByX dacTsax. Yacte 1. OOmas u
neopraamueckas xumus/ O.1.Ceuko. - Mu.: BI'Y 2012 1.
Ceuko O.M. Xumus. [lunakruueckue MaTepuaibl B IByX dacTsx. YacTts 2. Opranndeckas
xumus. / O.1U.Ceuxo. - Mu.: BI'Y . 2013 1.
Ceuko O.U. Anapusnosa E.H. KontponbHbie paboThl 10 XUMUU AJIS
CIIymaTeneil IoAroTOBUTEIFHOTO OTIEJICHUS U MMOATOTOBUTENBHBIX Kypcos/ O.M.Ceuxo,
E.H.Anapusnosa.- Mu.: BI'Y 2012 r.
Xumusi: yue6. mocobue g 11 k. yupexaenuid ooml. cpe. oOpa3zoBaHus ¢ OejIopyc.
pyc. s3. ooydenus// A.Il. Enpuunxwii, E.W. Illapana— 3-¢ u3n., Munck: Haponmas
acBera, 2011 r. — 286 c.
apana E.N. COopHuk 3a7a4 u ynpakHeHui mo xumuu: 11 kmacc: yuebHoe mocobue/
E.W.1lapana, M#., Hapoanas acsera, 2012.

JlonoJIHUTENbHAS TUTEPATYpa
Eropos A.C. Xumus. ITocobue-penerurop st nocrynatomux B By3sl /A.C. Eropos. -
PoctoB-Ha-/lony: ®enukce, 2012 .
Bpyounesckuit A.W. Tpenaxep mo xumun/ A.W. Bpyonesckuii. - MH.: Kpacuko-IIpuHT,
2014 .
Enpnunxuit A.Il. HomeHknaTypa opraHu4eckMx COeqUHEHui: c6. ympaxsHeHuil /A.Il.
Enpaunkwmii - Mu., Cap-Bur, 2003 T.
Ceuko O.M. Xumus: mocobue sl HMOATOTOBKUM K 3K3aMEHY U LEHTPATU30BaHHOMY
tecrupoBanuio // O.U. Ceuko, E.W. llapana. — MH.: ABepcas, 2006 — 2008 r.r.
Enpaunikuit AT, Xumus: 11 wmace // ATl Enpauikuit, E.M. [lapama. — MH.:
Hapoanas acsera, 2008.
Jlaxeuy @.®. Xumus B tabnuiax u cxemax // @.®. Jlaxsuu, O.M. TpaBHukoBa. — MH.:
Asepcas, 2009, 2012.
Ceuxo O.U. ITamsatka no xumuu / O.N.Ceuko. — 4-e uzn. — PoctoB Ha-Jlony: ®deHuKC,
2016.- 93c.
[{enTpanu3oBanHoe TectupoBanue. Xumus. Coopauk tectoB. (Matepuansr PUK3), 2005
- 2018 r.r.
Ceuko, OM. Xumus B dQopmare EI'D. Opranuueckas XuMus: mocodue s
abutypuentoB / O.1. Ceuko. - PoctoB —Ha-/lony: ®enuxc, 2017 - 91 c.
Ceuko, O.1. Xumus B popmate EI'D. O6mas xumus: nocodbue ans aburypuenton / O.N.
Ceuko. - Pocros —Ha-Jlony: ®enukc, 2017 - 94 c.
Ceuxo, O.M. Xumus B popmare EI'D. Xumus snemMeHTOB: mocodbue st abUTypUeHTOB /
0.U.Ceuko. - PoctoB —Ha-/lony: ®ennkc, 2016 - 94 c.



12. **Ceuxo, O.W. Xumus B kKapMaHe: mocodue A CTapIIeKIaCCHUKOB U aOUTYpPHEHTOB/
0O.N.Ceuko — PocroB -Ha-/{ony, ®enukc, 2018 - 189 c.

13. **Ceuxo, O.W. Xumus Tabnuuax: mocodue ajs CTapuIeKIaCCHUKOB U a0UTYPUEHTOB/
O.U.Ceuko — PoctoB -Ha-/ony, ®enukc, 2018 - 49 c.

14. **Ceuko0,0.1. Xumus 8.: yueOHUK 151 § Ki1acca IIKOJI C PYCCKUM U O€I0pPYCCKUM
si3pikoM oOyuenwust//U.E.Illumanosuy, B.A.Kpacunkuii, O.1.Ceuxo, B.H. XBantok/
Mumnck, Hapoanast acsera 2018 . 239¢
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JlmarHocTrka pe3yabTaToOB Y4eOHOU NeATeTbHOCTH

I [IpuMepHBIi TTepeyeHb 3aJaHui YIPaBIsIeMON CaMOCTOSTEILHON PabOThI

1. BrImonHeHne TECTOBBIX 3aJaHMM  3aKpBITOIO THIA C  OJHUM
IpaBUIbHBIM OTBETOM

2. CocraBnenue YpaBHEHUI OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX
ypaBHEHUH, pacCTaHOBKA KO3(PPHUIIEHTOB

3. BrInonHeHne XMMHUYECKMX IPEBPALICHUN II0 HEOPraHWMYECKOM U
OPTraHUYECKON XUMHUH

4. CocTtaBrienne ypaBHEHHUI peakliii HOHHOTO OOMeHa

S. BeltosIHEHNE TECTOBBIX 3aJaHUI OTKPBITOIO THUIIA C MHOXKECTBEHHBIM
BBIOOpOM

6. Pemenue pacueTHbIX 3a/1a4 pa3jIM4HbIX THIIOB

7. CocraBneHue CXeM 1 OIIOPHBIX KOHCIIEKTOB.

Il.  IlepeueHb UCHIOIB3YEMBIX CPEACTB TUATHOCTUKHU PE3YIbTATOB yueOHOU
NEATEIIbHOCTH.

1. Ceuko O.M. Xumus. [lugaktnueckue Matepuaisl B IByX yacTsax. YacTs 1.
O6m1as u Heopranudeckasi xumusi. Mu. bI'Y 2012 r.
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Tekymas arrectanus OpOBOJUTCS C LUEIbIO MPEAOCTABICHUS BO3MOKHOCTH
CITyIIATENISIM OIIEHUTh CTETIEHb OCBOCHUSI COJIEPKAHUSI XUMUHU, HEOOXOIUMOTO JIsI
NOCTYIJIEHUSI B YUpexJeHusa obpazoBanusi Pecnyonuku benapych, 1 onpeneinuTsb
3ppekTUBHOCT UX Y4yeOHOW JEATEeTbHOCTU B TMPOIECCEe HU3YUYECHHUS DTOU
JACHUTUIAHBI.

Tekymast arrecranus BKIOYAET 2 KOHTPOJIbHbIE pa0OThl U 3a4ET B MEPBOM
CeMeCTpe, 2 KOHTPOJIbHbIE padOTHl BO BTOPOM CEMECTPE.

Kontposnbubie padoTsl Ne 1, Ne 2, Ne 3, Ne 4 nmpoBogsitcs B popme
MUCbMEHHOT'O TECTUPOBaHUS U cocTosT U3 50 3ananuii. KoHTpoiabHbIE pabOThI
COCTOSIT U3 JIByX OCHOBHBIX YaCTEil: 4acCTh A — TECTOBBIE 33/IaHHS 3aAKPBITOrO THUIA
— 38; yactb B — 3a/1aHus OTKPBITOrO TUMA: XUMUYECKUE TPEBPAIECHUS, YPABHEHUS
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX pEeaKIUid, 3aaaun (12).

3adeTt mpoBOIUTCA B (POpME MUCEMEHHOTO TECTUPOBAHUS M BKJIOYaeT 50
TECTOBBIX 3a/IaHuii: 38 3aaHMil C BLIOOPOM OJIHOTO MPaBUIILHOTO OTBETa U 12
3a7aHui OTKphITOro Tumna. Bpems nposenenus 90 MUHyT.

WroroBast arrecrauusi ciymarejieid MNPOBOAUTCS C LEJIbI0 CAaMOOLEHKH
pe3ylbTaTOB  OCBOEHUSI MMM  COJAEpXKAaHUSA XHUMHH, HEOOXOAUMOro  JJis
NOCTYIJIEHUS B yupexjaeHus oOpa3zoBanusi Pecnyonmuku benapych, B pamkax
COOTBETCTBYIOIIIEH 00pa30BaTENbHON MTPOTPAMMBI.



HNrorosas  arrecranmst  CiayliareJed IIPpU  OCBOCHMM  COAEp KaHUSA
o0pa30BaTeNbHOM MPOrpaMMbl MO0 XMMUHU JI MTOATOTOBKU JIMI] K MOCTYIUJICHHIO B
YBO Pb mnpencraBnser coboil 5k3aMeH. DK3aMe€H NpoBoauUTCA B (opme
NUCbMEHHOI'O TECTUPOBAHMUS.

Ox3ameH BkitoyaeT 50 TecTOBBIX 3ajaHuii: 38 3aaHU ¢ BLIOOPOM OJTHOTO
paBUJIBLHOTO OTBETA U 12 3amanuii oTKpeITOro TUMa.Bpems nposeaeHus 90
MUHYT.

Meroarka GopMUpPOBaHUS UTOTOBOM OIIEHKU: PE3YJIbTaThl OIIEHUBAIOTCS
OTMETKaMH B 0aiiax Mo JecATUOAIbHOM 1IKae; MOJ0KUTEIbHBIMU SBISIOTCS
OTMETKH He Huxe 4 (uyeTbipex 0amioB). MakcumanbsHoe unciio 6amios — 100.

Cucrema 0ajuioB pacnpeiesieHa ClIeIyIonM 00pa3oMm:

YpoBeHb Yacts A, Yucno | Yacts B, Yucno 6amios
CIIOKHOCTH | 3aJaHUS 0amioB | 3aaHus
[TepBrbrit 1-5; 0,5
29 — 30 (2,5)
Bropoii 6 —10; 1 (5) 1-2 2(4)
31-32
Tpernii 11-17; 1,5 3-6 3(12)
33-34 (13,5)
Yerseptorii | 18—-24; |2  (18) 7-9 4 (12)
35-36
[TaThIit 25— 28; 2,5 (15) 10-12 6 (18)
3738
54 6anna 46 6amoB

Otmetka ot 1 6ama g0 10 6amioB BBICTaBISIETCS IO CyMME HaOpaHHBIX OAJIOB.
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IHPOTOKOJI
COI''TACOBAHUA YYEBHOM ITPOT'PAMMBI 110 U3YYAEMOM
YYEBHOU JUCIIUIIJIMHE C APYT'UMU JUCHUITVINMHAMUAU

CIIEHUAJIBHOCTH
Ha3zBanue Hazsanue xadeapsl | [Ipemnoxenuss o6 | Pemenue,
JUCHUTUTUHBIL, U3MEHEHUSIX B | IPUHSITOE
KOTOPOM COZCPKAHUU Kadeapoi,
TpedyeTcs y4eOHOM paspaboTaBiiieit
COTJIacCOBaHUE IporpaMMbl 10 | Y4EOHYIO
U3y4aemMoit IpOrpamMmy (c
y4ueOHOI YKa3aHUEM J1aThbl U
JTUCIUTLIINHE HOMeEpa
pPOTOKOJIA)*
ouonorus, Kadeapa OcTaBuTh YTBEPAUTD
MaTeMaTuKa JOYHUBEPCUTETCKOM | conepxanue  0e3 | (mpotokoa Ne6 ot
IIOATOTOBKH W3MEHEHUHN 29.06.2015)
ouosnorus, Kadeapa OcTaBuTh YTBEPAUTD
MaTeMaTuKa JOYHUBEPCUTETCKOH | copepxkanre  0e3 | (mportokosn Ne6 ot
IIOATOTOBKH W3MEHEHUHN 30.06.2016)
ouonorus, Kadeapa OcTaBuTh YTBEPAUTH
MaTeMaTuKa JOYHUBEPCUTETCKOM | conepxanue  0e3 | (mpotokoa Ne6 ot
[IOATOTOBKH A3MEHEHUHN 29.06.2017)
ounonorus, Kadeapa OcTaBuTh YTBEPAUTD
MaTeMaTuKa JOYHUBEPCUTETCKOM | comepkanne  6e3 | (mpoTtokonm  NelO
MOJATOTOBKH M3MCHEHUM ot 28.06.2018)
ouomnorus, kadenpa OcraBuTth YTBEPAUTH
MaTeMaTuKa JOYHUBEPCUTETCKOM | copepkanue  0e3 | (mportokon  NelO
TIOJITOTOBKH W3MCHEHUH ot 27.06.2019)







NTONOJHEHUSA U UBSMEHEHMUSI
K YYEBHOM TPOT'PAMME 1O U3YUAEMOM YUYEBHOM
JTUCHUIIJIMHE HA 2015/2016, 2016/2017,2017/2018,
2018/2019 YYEBHBIN I'OJI

No JlomonHeHus 1 U3MEHEHH S OcHoBanue

1 Bxmtounte  yueOHO-meTommueckyro  kapTy mo | Permctp.Ne 376,377 ot 25.09.2015
nporpamme 24x3x12, 24x3x6
2 Bxmtounts  yueOHO-meTommueckyro  kapTy mo | Permctp.Ne 380,381 ot 16.11.2015
nporpamMme 16x3x12, 16x3x6
3 Bxatounte  yueOHO-meToamueckyto  kapty mo | Peructp.Ne 387,388 ot 18.01.2016
nporpamMme 8x3x12, 8x3x6
4 Bxmtounte  yueOHO-meToamueckyto  kapTy mo | Peructp.Ne 439 ot 01.04.2016
nporpamme 3x6x10, 3x6x5
5 Bxitounts  yyeOHO-MeToauueckyto  Kapty 1o | Peructp.Ne 418,420 ot 15.03.2016
nporpamme 32x3x12, 32x3x6

6 Wzyuenne pazmena «OpraHudeckas XUMUs» | YyeOHble MporpamMMbl 10  MpEIMETy
opraHmsyercss mocie pazgena «Xumuueckue | «xumus» g 10 ki, 11 kn. YO
peaKIm) (nmoBbIIeHHBI  ypoBeHb),  COOpHHK

yu4eOHBIX  I[porpaMM IO  y4eOHBIM
npeaMeram s yUpex1eHuit

oOpazoBanus: YtB. HHUO, np. Ne 3 or
09.06.15, mp. Ne 6 ot 11.12.15.

7 BHecenne wn3MeHEHMH M [JOMOJHEHWH B CIIMCOK
UCIOJIb30BAHHON JUTEpaTyphl, KOPpEeKLIHs
MH(OPMAIIMOHHO-METOIMYECKOM YacTH MpOrpaMMBl

Buectu nu3menenus B pazzen . Yue6Ho-
METOIUYECKas KapTa Y4eOHOM JUCIUITIIMHBI B

8 «DOopMBI KOHTPOJISI 3HAHUI - KOHTPOJIbHBIE ITonroroBka npenogaBarensiMu Kadeapsl
paboThI MPOBOASTCS: y4e0HO-MEeTOINYECKON JUTEpPaTyphl,
Nel,2 - 9,13 menens 1 cemectpa; pacumpsitomied  y4eOHO-METOANYECKHM
Ne 3,4 -10,13 nenens 2 cemectpa KOMIUJIEKC 10 KYPCY «XUMHUSI»
9 Buectu nu3menenus B pazzen l. Yue6Ho-

MeTOANYecKasi KapTa yueOHON AUCIUTUIMHBI B
«DOpMBI KOHTPOJISI 3HAHUI» - KOHTPOIBHBIE
paboThI TPOBOATCS:

Nel,2 - 6,13 nepens 1 cemectpa;

Ne 3.4 -10,13 venens 2 cemectpa

10 V3MeHUTh KOMMYECTBO YacoB Ha m3yueHHe TeMm: | [IporpaMMa BCTYMHUTENbHBIX UCIBITAHUI
[lepuoanueckuii 3akoH — 6 yacoB o xumuu (01.11.2017r.,Ne 677)
Xumuyeckas cBsi3b — 12 yacoB

11 KonnvecTBo 3a1aHmii B KOHTPOJIBHBIX paboTax -

40.

VYuebHas mporpamMma nepecMoTpeHa U 0JJ00peHa Ha 3acelaHnu Kadeapsl
JOYHUBEPCUTETCKOM moarotoBku (mporokon Ne 10 ot 28.06.2018 r.)
(na3BaHue xadeapsl)

3aBenyrouuii kadeapoit

KaHJIJAT MeJarOTHYEeCKUX HAYK H. A. bupyns



YTBEPXIAKO
Jexan daxynprera B. M. Monodeer




JOMOJIHEHUSA U USMEHEHUS }
K YYEBHOI MPOTPAMME MO U3YUYAEMOI# YYEBHOM
JUCLUTIJIMHE HA 2019/2020

YUEBHBIU 'O
Ne /i JlomoTHeHUs! U U3MEHEHHUSI OcHoBaHue
1 BHecenue n3MeHeHU U JONOJIHEHUN B IToaroroBka
CIIUCOK MCIOJIb30BAaHHOU JTUTEPATYPHI, Mperno/iaBaTesiMu
KOppEeKIus HH()OPMAITMOHHO- kadeapsl yaeOHo-
METOJAMYECKON YaCTH MPOrPaMMBbl METOANYECKOM
JUTEPATYPHI,

pacHmpsronie yaeoHo-
METOTMYCSCKUN KOMILJIEKC
10 JUCITATIIINHE

VYuebHas nporpamma nepecMoTpeHa u 0J00peHa Ha 3aceaHuu Kadeapsl

JIOYHUBEPCUTETCKON MOAroTOBKH (MpoTokoia Ne 10 ot 27.06.2019 1.)

3aBeayromuii kadeapon

KaHauJaT neJarortdeCKux Hayk

U. A. bupyns

YTBEPXJIAIO

Jlexan ¢akynbrera

B. M. MomnodeeB




	Chemistry_Combine_p001-002
	химия_дополненное



