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ean nporpamMmmabl:

®opmMupoBaHUe MPEICTaBICHIH 00 €INHCTBE XMMUYECKUX TIOHSATHIA U 3aKOHOB JIJIsl OPraHMYECKOW XHUMHUH Yepe3 CIIOCOObI IOTHIECKOTO MBIIIUICHUS.
3agaun:

- HCTOJIKOBBIBATh XUMHUYECKYIO CHMBOJIHKY, HCIIOJIb3YEMYIO B OPraHHUECKOW XUMHUU ((OPMYIIbI, ypaBHEHHSI PEaKIIHiA );

- KJ1accu(UIMPOBATh OPraHNYECKHUE BEUIECTBA 110 COCTABY U CBOMCTBAM;

- OOBSICHATH CBOMCTBA OPTaHMUYECKUX BEIIECTB C TOUYKU 3PCHUS TEOPHU CTPOCHUSI OPTaHMYECKUX COCMHEHUH, SJIEKTPOHHONW TEOPUU U CTEPEOXUMHUH;

- OIIUCBIBATh IPUMEHEHUS OPTraHMYECKUX COCTUHEHHH B )KU3HEEATEIIbHOCTH YEIOBEKa;

- IGMOHCTPHPOBATh MPAKTUIECKHE HABBIKKA PAOOTHI C XUMHUUECKUMH BEIIECTBaMHU U 000py/JOBaHUEM;

- IEMOHCTPHPOBATh O€30I1aCHOE U HKOJIOTUUYECKH TPAaMOTHOE OOpallleHUE ¢ BEIIECTBAMH B OBITY U Ha 3aHATHSIX.

[Tporpamma Kypca SIBISETCS JIOTHYECKAM TPOJIOJDKEHUEM aBTOPCKOTO Kypca JUIsi OCHOBHOW IIKOJIBI M pa3paboTaHa ¢ OMopoil Ha cojepkanue 8 — 9
kjaccoB. [loaToMy HEKOTOpbIE TEOpPETUYECKHE TEMbl OCHOBHOM IIKOJIBI pacCMaTpUBAIOTCS CHOBA, HO Ha 0oJjiee BBICOKOM, PACIIMPEHHOM U
YIIIyOJIEHHOM YpOBHE. DTO CHIENaHO C HEeNbi0 (POPMUPOBAHHS IEIIOCTHOW XUMHUYECKOW KapTUHBI MHUpa U JIJIsl 00eCTieueH s TIPEeMCTBEHHOCTH MEX Ty
OCHOBHOH M cpefaHeil cTymeHsMH oOydeHus. Tak ke 3TO CHOCOOCTBYET pean3allud NpeanpodeccHoHaIbHOro oluero oOpa3oBaHUs, KOTOPOE
M03BOJISIET 00ECTIEYUTh TPEEMCTBEHHOCTH 00IIEro U Mpo(heCCHOHAIBLHOTO 00pa30BaHusl.

Benymas unes kypca — IpUYMHHO-CJIEICTBEHHAs CBSI3b: COCTAB — CTPOEHHUE — CBOICTBA — MPUMEHEHHE OPraHNYECKUX COeITMHEHUH.

Kypc xumun 10 kitacca nocBsmER N3y4eHUI0 OCHOB OPraHnYecKor XuMHH. Kypc HauMHaeTcs ¢ BBEICHUSI OCHOBHBIX NOHATHI OPraHU4eCKON XUMHUH U
MOBTOPEHUS AJIEKTPOHHOTO CTPOEHHUS OCHOBHOTO OuoreHa — yriepoaa. [locne m3yuaercs cTpoeHue M KiacCU(UKAIUS OPraHUYEeCKUX COEIMHEHU,
TEOPETUYECKYI0 OCHOBY KOTOPOW COCTaBIISIET COBPEMEHHAs TEOpUS XMMHUYECKOTO CTPOCHHUSI C HEKOTOPHIMU AJIEMEHTAMHU AJIEKTPOHHOW TEOPHH U
CTepeOXUMHUU. JIOTHUEeCKUM MPOJIOIDKEHUEM SBIISIETCS TeMa «XMMUYECKHUE PEaKIIK B OPraHNYeCKON XUMUM», B KOTOPOH 00yJaroImuecs: 3HaKOMSTCS ¢
KiaccuuKanuei peakuii 1 GopMHUpyeTcs MPeACTaBICHNE 0 HEKOTOPBIX MEXaHW3Max MX MpoTekaHus. [loydeHHbIe B TIEPBBIX TEMaxX TEOPETUICCKUE
3HAHUS 3aTe€M 3aKPeIUISIOTCS W Pa3BUBAIOTCA Ha OOraroM (hakTOJOTMYECKOM MaTepualle XUMHUHM KIJIACCOB OPraHMYECKUX COEJMHEHUH, KOTOpbIe
M3YYAIOTCSl B TIOPS/IKE YCIIOKHEHHsI cTpoeHHUsl. Takoe MOCTpOoeHHe Kypca MO3BOJSET YCHIUTh JEAYKTUBHBIA MOIXOA K M3YYSHHIO OpPTraHHYECKOU
XUMHUH.

B conepxanun Kypca opraHM4eCKOW XUMHUM C/eJaH aKLUEHT Ha MPaKTHYECKYI0 3HAUMMOCTh y4eOHOro Marepuana. XMMHYECKHE CBOWCTBA BEIECTB
paccMaTpUBaeTCsd C TOYKH 3PEHHUS UX NMPAKTHUECKOro NMPHUMEHEHHUs. B OCHOBY Kypca MOJOKeHa MJesl O MPHUPOIHBIX MCTOUYHUKAX OPraHMYECKUX
COEIMHEHMI U UX B3aUMOIIPEBPAILIEHUSX, T. €. UJesl TEHETHUYECKOMN CBS3U MEXAY KJacCaMH OpraHMYeCKUX COCTUHEHHI.




TexHosi0rnu, peajausyouye NporpaMmmy.

MonynbHO-peHTHHTOBas TexHoyIorus oOydueHus. J[aHHas TEXHOJNOTHs peanu3yeT NPUHIUIBL WHAUBUAYyAIU3alUs OOY4YEHHs, CaMOCTOSITENIbHOCTD
U3y4YeHUs, U3ydeHHE Y4eOHOTro MarepHuaia MOIYJISIMH, 0OOCHOBAaHHOCTh OLICHMBAHMS, OTKPBHITOCTh M OOBEKTHBHOCTH OICHOK. B OCHOBe maHHOM
CUCTeMbl OOydYeHHUs JISKUT HENpepbIBHAS WHAMBHAyallbHas paboTa ¢ KaxabiM ydyeHUKoM. B ocHoBe MPTO nexut moiHblii KOHTPOJIb 3HAHUM U
YMEHHH yYaIluXcsl ¢ OIIEHKOW B OayliaX. YUHTENb SIBISICTCS KOOPIUHATOPOM U KOHCYJIBTAHTOM B Y4EeOHOM TpoIiecce.
UndopmannonHo-kommynukaTuBHble TexHosorud (MKT), KoTopple NOMOraiOT aKTHMBH3UPOBATh IIO3HABATENBHYIO JIEATEIBHOCTh YYallluXcs,
o0ecreynTh BBICOKYIO cTeneHb auddepeHnuanuu oO0ydeHus,, TOBBICUTh OOBEM BBINOJIHAEMONW pabOThl Ha ypPOKE, YCOBEPIICHCTBOBATH KOHTPOJb
3HAHUA M YMEHMH, CPOPMHUPOBATH HABBIKM HCCIEAOBATEIbCKON JEATENBHOCTH, O0ECHeYHUTh AOCTYN K Ppa3IUYHbIM CIPABOUYHBIM CHCTEMaM,
ANEKTPOHHBIM OMOIMOTEKaM, APYTUM HHGOPMAITMOHHBIM pPecypcam.

B ocHoBe 00pa30BaTeNbHOTO MPOIecca MOJI0KEeHA JIEKIIMOHHO-3a4eTHAasi CUCTeMa 00yUYCHHSI.




OO0uue yueOHbIe YMEHHs, HABBIKH U CIIOCOOBI 1eATEJIbHOCTH

Ilo3HaBaTeIbHAS AEATEIbHOCTD

HNHpopManiHOHHO-KOMMYHUKATUBHASA
AeATeJbHOCTh

PeduiekcuBHast 1esiTEJIBHOCTD

CaMocToATETHHO OpraHn30BbHIBATH CBOIO
MO3HABATENBHYIO JEATENBHOCTh (OT IOCTAaHOBKU
HenM [0 TONYy4YCHUS M OLCHKH pe3yJbTara).
VYcraHaBIMBaTh NPUYMHHO-CIICACTBEHHBIC — CBSI3H.
CaMOCTOSATENFHO OCYLIECTBIATh BBIOOP KPHUTEPHEB
JUIE  CpaBHEHHS, COIMOCTAaBICHHs, OICHKA U
KJIACCU(DUKAIIH 00BEKTOB. OcymiecTBIsATh
NPOEKTHYI0 ¥ HCCIIEIOBATEIbCKYIO JIESTEIEHOCTb.
CaMocToATENbHO CO3/1aBaTh AIITOPUTMBI
MIO3HABATENIFHOM JESITENIFHOCTH JUIS PEUICHUs 3a71a4
TBOPYECKOTO u HIOMCKOBOTO Xapakrepa.
@OopMyJIMPOBATh NIOJYYECHHBIE PE3YJIbTATHI.

OcCymiecTBIAT, TOUCK HYXHON WH(MOPMAIUU 110
3aJaHHOM TeMe B HMCTOYHHMKAX pa3IMYHOTO THUIIA.

Otaendarsb OCHOBHYIO UH(POPMAITHIO oT
BTOPOCTEIIEHHOM. Kputnuecku OLICHUBATh
JIOCTOBEPHOCTD MOJTYYCHHOM uHGOpPMAITUH.

[lepeBoauTh WHpOpPMAIMIO U3 OIHONH 3HAKOBOMH
CHUCTEeMBl B JpPYryl0 (W3 TEeKCTa B TaOnwWily, u3
ayIUOBHU3YAIBHOTO psla B TEKCT U 1p.). Pa3BepHyTO
00OCHOBBIBaTh CyxaeHUs. llaBaTh ompenencHus U
MIPUBOJUTH JOKa3aTelabcTBa. OOBACHIATh M3yUeHHBIE
MOJIOKEHUSI HA CaMOCTOATENBHO TOJO0OPaHHBIX
KOHKpPETHBIX Tpumepax. CBOOOIHO 4YHTATh TEKCTHI
XYJ0’KECTBEHHOTO, MyOIMIICTHYECKOTO u
odunmansHO-IeI0oBOr0  crmieil.  PemaktupoBaTh
TEKCTHI, C03/1aBaTh COOCTBEHHBIE TEKCTHI.
Hcnonp30BaTh KOMIBIOTEPHBIE TEXHOJOTHH IS
00paboTkw, nepenayu, CHUCTEMAaTU3ALNU
nH(popMaIuy, Mpe3eHTaluu pe3yAbTaTOB
MO3HABATEJIbHOM U MPAKTUYECKON JEATEIIbHOCTH.
Brnagetp  OCHOBHBIMM ~ BHJaMH  ITyOJHMYHBIX
BBICTYIUICHUN: BBICKa3bIBAHUE, MOHOJIOT, JUCKYCCHSI.
CobnroaTh dTHYECKHE HOPMBI W TpaBHJIa BEJCHUS
Jasora (IMCIyTa).

OnenuBarh CcBOM  y4deOHBIE  JOCTW)KEHHA U
MOBEJICHUE. YUUTHIBATh MHEHUS APYTUX JIIOACH MPHU
ornpeaeneHH COOCTBEHHON TO3HIIUU U CAMOOIICHKE.
VyacTBOBaTh B  KOJJICKTMBHOM  JIEATEIIHLHOCTH:
(hopMynMpoBaTh IEIb U ONPEICIATh CPEIACTBA &
noctmkenns. OLeHMBaTL CBOM BKJIax B OOLIUI
pesymbrar. OTleHMBAaTh W KOPPEKTHPOBATH CBOE
MOBEJCHUE B OKPYXKAIOLIECH cpelle, B MPAKTUYECKON
JCATCIIBHOCTU U B HOBCC}IHCBHOﬁ KHU3HU. KU3HHU.
OtcTamBath  CBOIO  TPaXHAAHCKYIO  ITO3UITHIO,
(hopMympoBaTH CBOM MHUPOBO33PEHUECKUE B3TIISIBI.
OcCylIecTBIISATh ~ OCO3HAHHBIM  BBIOOp  MyTe
NPOJAODKEHUST  O0pa3oBaHUS  WIM  Oyaymiei
npoeccnoHaIbHON AEeATETHHOCTH.

TpeOoBaHMsI K YPOBHIO NOATOTOBKH BBINYCKHUKOB. B pesyibTaTe N3y4eHUs XUMHUH YYCHHUK T0JKEH

3HaTh POJIb XUMHUH B €CTECTBO3HAHHH, €€ CBA3b C IPYTMMHU €CTECTBEHHBIMH HAayKaMH, 3HAU€HHUE B KU3HH COBPEMEHHOI0 O0IIECTBa.

3HaTh BaXXHEHIINE XUMUYECKHE OHATHUSA: BEIECTBO, XUMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa, Macca aTOMOB U MOJIEKYJI, HOH, paJuKall, aJJIOTPONU,
HYKJIMJbl © U30TOIIBI, aTOMHBIE S-, P-, 0-0pOHTaNN, XMMUYECKas CBSI3b, JJIEKTPOOTPHUIIATEILHOCTD, BaJICHTHOCTD, CTENICHb OKUCIICHHS, THOPHIH3aLus
opbuTaneil, IpOCTPAaHCTBEHHOE CTPOCHHE MOJIEKYJ, MOJb, MOJIIpHAs acca, MOJSPHBIH 00bEM, BEUIECTBAa MOJEKYJISIPHOTO U HEMOJIEKYISIPHOTO
CTPOEHHUs, KOMIUIEKCHBIE COCIMHEHMS, JUCIIEPCHBIE CUCTEMBI, UCTUHHBIE PACTBOPBI, MIEKTPOIUTUYECKAS TUCCOLUALINS, KUCIIOTHO-OCHOBHBIE PEAKLIUU
B BOJIHBIX pacTBOpax, F’UAPOIIN3, OKACIECHUE U BOCCTAHOBIIEHUE, dJIEKTPOJIN3, CKOPOCTh XUMUYECKON PEAKIIMK, MEXaHNU3M PEAKIUH, KaTallnu3, TEIII0BOU
3peKT peakIuH, HHTANbNHUSA, TEIUIoTa O00pa30BaHUs, OSHTPONHSA, XUMHUYECKOE pPABHOBECHE, KOHCTAaHTa pPaBHOBECHS, YIJIEPOJHBINH CKEJeT,
(GyHKIMOHATIbHAS TPYINA, TOMOJIOTHS, CTPYKTypHass M IPOCTPAHCTBEHHAs HM30MEpHs, WUHAYKTHUBHBIH U ME30MEPHBI 3PQEKThI, 3IEKTpOoPuI,
HYKJICO()UII, OCHOBHBIE THUIIbI PEAKIIMH B HEOPraHUYECKON M OPraHUYECKONH XUMUH.
3HAaTh OCHOBHbBIC 3aKOHBI XMMHUU: 3aKOH COXPAaHEHUS MAacChl BEIECTB, NIEPUOJAUYECKUN 3aKOH, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOraipo, 3aKOH
I'ecca, 3aKOH ACUCTBYIOIIMX MAacC B KUHETUKE U TEPMOANHAMUKE.




OCHOBHBIE TEOPUU XUMHH: CTPOEHHUS aTOMa, XUMUYECKOU CBSI3H, SJIEKTPOIUTHUYECKON TUCCOIUALMN, KUCIOT U OCHOBAHUW, CTPOCHUSI OPTraHUYECKHUX
COCIMHECHHH (BKJIIOYAsi CTEPEOXUMHUIO ), XUMUIECKYIO KHHETUKY U XMMHUYECKYIO TEPMOIMHAMHUKY.

3HaTh KJIacCU(DUKANNIO U HOMCHKJIATYPY HEOPTaHUYECKUX U OPTraHUYECKUX COSAMHCHUN.

3HaTh TPUPOIHBIC UCTOYHUKHU YTIIEBOAOPOIOB U CIIOCOOBI UX MEpepadOTKH.

3HATh BEIIECTBA M MATEPUAIIBI, TUPOKO MCIIOIb3YEMbIE B IPAKTHKE: OCHOBHBIC METAJUIBI U CIUIABBI, TpauUT, KBAPII, CTEKIIO, IEMEHT, MUHEPAIbHBIC
ya00peHusi, MUHEpaJIbHbIE M OPTaHMYECKHUE KHCIOTHI, IEIOYH, aMMHUAK, YTJIEBOAOPOAbI, (DEHOJ, aHWIMH, METAHOJ, 3TAHOJ, STHJICHIJIMKOJIb,
TIMLeprH, (GopManbaeruy, ameTanbAerui, aleToH, TIII0K03a, caxaposa, Kpaxmall, KIeTdaTka, aMUHOKHUCIIOTBI, OCIKH, MCKYCCTBEHHBIC BOJIOKHA,
Kay4yKH, IIJIaCTMACCHL, JKUPBI, MbLJ1a U MOIOIIIUE CPEACTBA.

YMeTb Ha3bIBaTh U3YUCHHBIC BEILIECTBA 110 "TPUBUAIBHOU" U MEXKAYHAPOIHON HOMEHKIIATYPaM.

YMeTh onpenensTh: BaIGHTHOCTh M CTENIEHb OKUCICHUSI XMMUYECKUX JIEMEHTOB, 3aps]l HOHA, TUIl XMMUYECKOU CBSI3H, MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, TUIl KPUCTAJUIMYECKOW PEIICTKH, XapaKTep Cpelbl B BOJHBIX PACTBOpPAX, OKUCIUTEIb U BOCCTAHOBHUTEJb, HAIPABICHUE CMEILICHUS
paBHOBECHsI TIOJI BIIMSHHEM Pa3JIMYHBIX (AKTOPOB, M30MEPHl W TOMOJIOTH, MPHUHAIJICKHOCTh BEIIECTB K PAa3JIMYHBIM KJAcCaM OPraHUYeCKHX
COEAMHEHHH, XapaKTep B3aUMHOIO BJIMSHHS aTOMOB B MOJIEKYJIAX, TUIIBI PEAKI[MK B HEOPTAHUYECKOW U OPraHUYECKON XUMUHU.

YMeTh XapakTepu30BaTh: CTPOSHUE M CBOMCTBA OPraHMYECKUX COSAMHEHUN (YIIIEBOAOPOIOB, CIIUPTOB, (DEHOJIOB, allbJIETUIOB U KETOHOB, KAPOOHOBBIX
KHUCJIOT, aMUHOB, aMUHOKHUCJIOT U YTJIEBOJIOB).

YMeTh 00BACHATE MPUPOAY U CHOCOOBI 00pa30BaHUsI XUMUYECKOW CBSI3U; 3aBUCHMOCTb CKOPOCTH XMMHMYECKON peakIiuu OT Pa3InYHbIX (DaKTOPOB,
PEaKIMOHHON CITOCOOHOCTH OPTraHUYECKUX COCTMHEHHUM OT CTPOCHUS UX MOJIEKYIL.

YMEThb BBINOJHATE XUMUYECKUI IKCIIEPUMEHT 110 PACTIO3HABAHUIO BAXKHEUIINX HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB; MOTYYEHUI0 KOHKPETHBIX
BEILIECTB, OTHOCSAIIUXCA K U3YYEHHBIM KJIACCaM COCIMHEHUM.

YMeTh OpOBOJIUTE PACYEThl IO XUMHUYECKUM (POpPMYIIaM U ypaBHEHUSM PEaKIIuil.

YMeTh OCYIIECTBISATh CAMOCTOSITEIbHBIA MOUCK XMMHYECKOW MH(POpPMAIUKU C MCIOJb30BAaHUEM DPA3IUYHBIX MCTOYHUKOB (CIPABOYHBIX, HAYYHBIX U
HAyYHO-TIOMYJISIPHBIX W3JaHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), UCIOIBb30BaTh KOMIBIOTEPHBIE TEXHOJOTHH sl 00paboTKU U
nepeaadyd HHPOPMaIIUU U €€ TIPEACTABICHHS B PA3IUYHBIX (opMax.

Hcnonb30BaTh NpUOOPETEHHBIC 3HAHUS U YMEHHUS B IPAKTUYECKON ACSITENbHOCTH U TOBCETHEBHOM KU3HHU JUIS:

- IOHUMAaHUS TII00ATBHBIX MPOOJIEM, CTOSIIIUX TIEPET YETOBEUECTBOM: IKOJIOTHUECKUX, SJHEPTETHUECKUX U CHIPHEBBIX;

- 00BSICHEHUS XUMHUYECKUX SIBIICHUM, TPOUCXOJISIINX B IPUPOJIE, OBITY M Ha IIPOU3BO/ICTBE;

- DKOJIOTUYECKU IPAMOTHOTO MOBEICHUS B OKPYKAIOLIEN CPELE;

- OLICHKH BJIMSIHUS XUMUYECKOT0 3arpsA3HEHHS OKPYKAIOIIEH Cpe/ibl Ha OPTaHU3M YEJIOBEKA U IPYTUE KUBBIE OPraHU3MBI;

- Oe3omacHOM pabOTHI C BEIIECTBAMH B JIAOOpATOPHUH, OBITY M Ha IPOU3BO/ICTBE;

- OMPENIETICHHUS] BO3MOKHOCTH MTPOTEKAHUS XUMHUECKUX MTPEBPAILCHHI B PA3JIMUHBIX YCIOBUAX U OLEHKU UX MOCIEACTBHUI;

- pacTo3HaBaHUs U UACHTH(PUKAIIMN BAKHEHUIITNX BEIIECTB U MaTEPHAJIOB;

- OLICHKH Ka4eCTBa MUTHEBOM BOJbI M OT/IEIIbHBIX MUIIEBBIX MPOIYKTOB;

- KPUTUYECKOM OIIEHKHU JTIOCTOBEPHOCTH XMMHUUYECKON MH(POPMAIINH, TOCTYNAIOIIEH U3 pa3TUYHBIX HCTOYHUKOB;

- IPUOOPETEHHUS MPAKTHUECKOI'0 OIBITA ACITEIBHOCTH, IPEIIISCTBYOIIEH MPOoPECCHOHAIbHOM, B OCHOBE KOTOPO# JICKHUT JaHHBIA yUCOHBIH MPeaIMeET.




Conep:xanue yueOHOT0 npeamera

Paspen nporpammbl

KoaunuecTBO
JacoB

OcHoBHOE codecpiKkaHHuE pa3aea

BBenenue

5

[Ipenmer opranuueckoil xumuu. OCOOEHHOCTH CTPOEHMSI M CBOWCTB OpPraHMYECKHX
COCIUHEHUI. 3HaYCHHUE U POJIb OPIrAaHUYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HAyK U
B JKM3HU oOmectBa. Kpamxuil ouepk ucmopuu pazeumus OpeaHUYecKol XUMUU.
[Ipennocslnkyu co3gaHusl TEOPUU CTPOCHUS: TEOPUS PAJMKAIOB M TEOPHUsl THIIOB,
paborer A. Kekyne, O. ®pankmanmza u A. M. byrnepoBa, cwbe3q Bpaueld u
ecrectBoucneltatenied B I. llIneiiepe. OCHOBHBIE MONOXKEHUS TEOPUM CTPOCHUS
opraHuuyeckux coenuHeHuil A. M. ByriepoBa. XuMuueckoe CTpOEHHE U CBOMCTBA
OpraHu4eckux BeuecTB. M3omepus Ha npumepe x-OyTaHa U m300yTaHa. DICKTPOHHOE
o0ako u opOHTa b, UX GOPMBI: S- U p-. DIEKTPOHHBIC M AJIEKTPOHHO-TpadUIECcKue
(dbopMyIIbl aTOMa YIiIepoAa B HOPMaJIbHOM U BO30YXk/I€HHOM cocTosiHUAX. KoBaneHTHas
XUMHUYECKas CBSI3b U €€ Pa3HOBUIHOCTH: G- U m-. OOpazoBanue monekyna Hz, Clz N,
HCI, H20, NHs, CHa, CoHa, CzHz. O6pasosanue nonos NHs"™ u H3zO*. Cpasuenue
O0OMEHHOTr'0 M JIOHOPHO-AaKIENTOPHOI'O MEXaHU3MOB O00Pa30BaHMsI KOBAJIEHTHOW CBSI3U.
TlepBoe BaTeHTHOE COCTOSHUE — SP°-THOPHAM3AIKS — Ha TIPEMepe MOTEKyIIbl MeTaHa
¥ IPYTHX alkaHOB. BTopoe BaleHTHOE COCTOSIHME — SP>-THOPHAM3AINI — HA IPUMEpE
MOJIEKYJIbI ATUJIeHA. TpeThe BaJIeHTHOE COCTOSIHUE — SP-THOpHUIU3aIisl — Ha IpuMepe
MOJIEKYJIbl areTusieHa. ['eoMeTpusi MOJEKyJ 3TUX BEIIECTB U XapaKTepUCTHKAa BHUJIOB
KOBAJICHTHOM CBSI3H B HUX.

Tema 1. CTpoenue u kiaccuukanus
OPraHuYecKUX COeAUHEHUH
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Knaccuukanuss OpraHM4ecKHX COEIMHEHMH IO CTPOEHHUIO YIJIEPOAHOIO CKeleTa:
alMKINYecKue (alKaHbl, aJKCeHbI, AJKWUHBI, AIKaJUCHBI), KapOOIMKIMICCKUEC
(uMKIoanKaHel M apeHsl) U rereporukiandeckue. Kiaccuukanus opraHuyecKux
COEAMHEHUI MO (YHKIMOHAJIBHBIM TpYNIaMm: CIUPTHI, (PEHOSBI, MpOCTbie 3(UpHI,
aNbJIeTU/Ibl, KETOHbI, KapOOHOBBIE KHCJIOTHI, cJoXHble 3(upsl. Homenknatypa
paumonansHass u  HIOIIAK (IUPAC). Ilpunnunsr  oOpa3oBaHus — Ha3BaHUH
oprannyeckux coeauHenud no MIOITAK: 3amemenus, pomoHadalbHOW CTPYKTYpBHI,
CTapUIMHCTBA XapaKTEepUCTUUYECKUX Tpymni. CTpyKTypHass H30MEpHUsl U €€ BHJBL:
W30MEpHsl  YIJIEPOJIHOTO  CKEJeT, M30MepHusi TMOJOXKEeHHs (KpaTHOM CBS3M U
(YHKIIMOHATILHOM TPYIIIBI), MEXKIIAaccoBasi nzomepusi. [IpocTpaHcTBeHHas U30Mepus U
€€ BUJIbl: TE€OMETPUYECKasi M ONTHYECKAs.

Tema 2. Peakuum opraHm4yecKux
coeauHeHu i

IlonsaTHe O peakuusAxX 3aMelleHUs. ['aloreHnpoBaHUE aJKAHOB M apPEHOB, IIEIOYHOU
THAPOJN3 TajoreHalkaHoB. [loHsATHMe O peakuusax npucoeAuHEHHs. l'mapuposanue,
TUAPOTraJIOT€HUPOBAHMUE, raJlOr€HUPOBAaHUE. Peakuun MIOJIMMEpU3aLUU 51
nosukoHaeHcauuu. [loHATne 0 peakuusx  OTUICIJICHHS  (3JIMMHUHUPOBAHMS).




JerunpupoBanue ankaHoB. Jleruaparauuss conuproB. JlerMapoXjIopupoBaHUE Ha
IIpUMepe TajoreHaJkaHoB. lIoHATHE O KpEKHMHIe alKaHOB M JACNOIMMEPU3ALNN
noiauMepoB. Peakiuu nzomepusanuu. [lonatue o Hykneodune u anexrpoduie.
Knaccudukanus peakuumii 1O THIY pearupyroumux dYacTul (HyKJI€O(QHIbHbIE |
9NeKTPO(UIbHBIE) U MPUHLMIY HW3MEHEHHUS COCTaBa MOJEKYJbl. B3anmMmHoe BiIMsHUE
aTOMOB B MOJIEKYJIaX OpPIraHUYECKUX BelecTB. HAYKTUBHBIN 1 M€30MEpHBIN 3P PEKTHI.
IIpaBuio MapkoBHUKOBA.

Pacuemnvie 3a0auu.l. BpluvcineHue BbIXOJa MPOAYKTa PEAKLMM OT TEOPETUYECKU
BO3MOKHOTO0. 2. KOMOMHHMpOBaHHBIE 33/1a4H.

Tema 3. YriieBogopoabl

24

[TonsiTre 06 yriaeBomopoaax.

A 1 x a " b1. ['OoMostornueckuii psix u obmas popmyiia ankaHoB. CTpOCHHE MOJICKYITBI
MeTaHa W JpYyrux ajkaHoB. M3omepus ankaHoB. Dusnueckue CBOICTBA alKaHOB.
Anxanel B mnpupoje. [IpombliieHHble CIOCOOBI IMOJIY4YEHHS: KPEKHUHI aJKaHOB,
bpakuonHas neperonka HegTu. JlabopaTopHbie CIOCOOBI MOJIYYEHHUS aJTKAHOB: CUHTE3
Bropra, nexapOOKCHIMpOBaHWE COJEed KapOOHOBBIX KHCIOT, THIPONW3 KapOuia
amomMuHus. Peakuuu 3amemieHusi. [opeHue alkaHOB BpPA3JIMYHBIX — YCIOBUSIX.
Tepmuueckoe pasznoxeHue ankaHoB. M3omepuszanus ankaHoB. [IpuMeHeHue ajlkaHOB.
MexaHu3M peakUMH paJuKaJbHOIO 3aMelleHus, ero craauu. lIpakTuueckoe
HCIIOJIb30BaHNE 3HAHUH O MexaHu3Me (CBOOOJHO-paJuKaIbHOM) peakiuil B MpaBuiIax
TEXHUKU 0€30MIaCHOCTH B OBITY M Ha MIPOU3BOACTBE. A I K € H bl. ['oMonoruueckuii psag
u obmas ¢opmyna ankeHoB. CTpOGHHE MOJIEKYJbl STUJEHA W JIPYTUX AaJIKEHOB.
N3omepust ankeHOB: CTPYKTYpHas M MPOCTpaHCTBeHHas. HoMeHknaTypa u gpusndeckue
cBoiictBa  ankeHoB. IlomyyeHume  STUIEHOBBIX  YITIEBOJAOPOJOB  H3AJKAHOB,
rajoreHankaHoB, cnuptoB. [loustue o6 wunHaykTUBHOM(+]) »dhdexTe Ha mnpuMepe
MOJIEKYJIbI IpOoIeHa. Peakuun MIPUCOEIMHEHUS (ranoreHupoBaHue,
TUAPOTANIOTCeHUPOBAHUE, THApaTalysi, TUAPUPOBaHUE). Peaknuu OKUCIECHUS U
MOJMMEpU3alU aJIKEeHOB. [IpuMeHeHne amKkeHOB Ha OCHOBE HMX CBOMCTB. MexaHu3M
peaKIyu MEeKTPOPUIBHOTO MPUCOSTUHEHUS K AIKEHAM.

A 1 x u H bl. ['OMonornaeckuii psg ankuHoB. O6miast popmyna. CTpoeHHE MOJIEKYIIbI
alieTHiieHa W JApPYruxX ankuHoB. M3omepus ankuHoB. HoMeHKiaTypa areTHIIEHOBBIX
yrieBooposoB. IlomydeHue anKWMHOB: METAHOBBIA M KapOWUIHBIA  CIOCOOBI.
@u3nyecKkue CBOMCTBA ANKMHOB. PeakuMM TNpUCOEIUHEHMS: TaJlOT€HUPOBAHUE,
ruaporajioreHupoBanue, ruapatauus — (peakuuss ~— Kydepoma),  ruapupoBaHue.
Tpumepusarust anerusinena B OeH3on. Oxucnenue ankuHOB. (OcoOble CBOHCTBa
TEPMHUHAJIBHBIX AIKUHOB. [IprMeHeHue ankuHoB.

A nxanueHs. Obmas popmyna ankanueHoB. CtpoeHue moiekynl. M3omepus u
HOMEHKJIaTypa ajKaJueHoB. PDu3nyeckue CBONCTBA. B3zamMHOE pacnojioxeHue -




CBS3€M B MOJIEKYyJaX alKaJUEHOB. KyMYJHUPOBAaHHOE, CONPSIKEHHOE, M30JIMPOBAHHOE.
OCOOEHHOCTH CTPOEHMS COIPSDKEHHBIX AJIKAIUEHOB, UX moiydeHue. Ilomumepusarnus
ankagueHoB. HarypanbHBII M CHHTETHYECKMM Kaydyku. BylkaHu3anus Kaydyka.
Pesuna. PaGorer C. B. JleGemeBa. OCOOCHHOCTHM pEakUMid MPUCOCAMHEHHUS K
QJIKa/IN€HaM C COIPSKEHHBIMU T-CBSA3SIMH.

Il mu xk 1 0aunk aH bl. [omonornueckuit psag u obmas (GopMyia LUKIOATKAHOB.
Hanpsokenne nmxiia B C3Hs, CsHs u CsHio. XuMunueckue cBONCTBA LUKIIOAJIKAHOB!
TOpEHUe, pasnodceHue, pajukaibHoe 3amelneHue. Ocolble CBOMCTBA LUKIIONPOIAHA,
UKI00yTaHa.

A p e H bl. beH3on kak mpencraButens apeHoB. CTpoeHHE MOJEKyiIbl OeH3oua.
Conpspxkenue n-cBsizeid. M3oMepus 1 HOMEHKJIaTypa apeHoB, UX MojdydeHue. ['omosaoru
OeH3ona. BinusHue OOKOBOH 1€l Ha 3JEKTPOHHYIO IUIOTHOCTb COIPSDKEHHOIO -
o0jaka B MOJIEKyJaX TIOMOJIOIOB O€H30Jla Ha MpPUMEpPE TOIyosla. XUMHUYECKHE
cBoiicTBa _ OeH3oma. Peakuuu 3amMerieHus ¢ ydyacTueM O€H30J1a: rajJoreHUpPOBaHUE,
HUTpOBaHUE U ankuiaupoBaHue. [Ipumenenue OeHzosna u ero romosioroB. CpaBHEHHE
pEaKkIMOHHOM  crnocoOHOCcTM OeH30Ja M TOJyojla B peakUusX 3aMeLIeHHUS.
OpueHTupyolee JeHCTBUE METUIBLHOW IPYIIBI B PEAKIUAX 3aMELIECHUS C y4acTHEM
tostyosna. Opuenrtantsl | u Il pona B peaknusax 3amMelieHus ¢ y4acCTHEM apeHoB. Pe-
aKIIUH 110 OOKOBOH IIENTU AJIKUIIOEH30JIOB.
[IpupoIHBIEUCTOUYHUKUYTIEBOAODOAO0B. HedTh 1 ee mpoMblnieHHas
nepepadboTka. PpakMOHHAS TEPEeroHKa, TEPMUYECKUN M KaTAJIUTUYECKHH KPEKHHT.
IIpuponsbIii ra3, €ro cocrtaB M INPaKTUYECKOE HCIOJb30BaHHME. KaMEHHBIH Yros.
KokcoBanne kaMeHHOTo yrisl. DKOJOTMYECKHE acHeKThl J00bIYM, MepepadoTKu U
HCIIOJIb30BAHNUS MTOJIE3HBIX HCKONAEMBIX.

Pacuemnvie 3a0auu. 1. HaxoxneHue MoOJIEKyJISpHOM (OPMYIJIbI OpraHUYECKOIro
COETMHEHMS 10 Macce (00beMy) MPOAYKTOB cropanus. 2. HaxoxaeHne MONIEKyISIpHON
(opMyJIBI BEIIECTBA [0 €r0 OTHOCUTENILHON MJIOTHOCTH U MacCOBOM JI0JIE AIIEMEHTOB B
coenuaeHUsIX. 3. KoMOMHMpOBaHHBIC 3a/1a4H.

Tema 4.
COeIUHEHU S

Kucaopoaconepxamme

23

Cnup s CocraB u kiaccupukanus cnuptoB. M3omepus crnuptoB (IOJI0KEHUE
THIPOKCWIBHBIX TPYIII, MEKKIIACCOBasl, YIIEPOJHOrO ckenera). PU3ndeckue CBOMCTBA
CIOUPTOB, HX TMOJydeHHe. MeXMOoNeKyasipHas BOJOpPOJHAs CBSI3b. XUMHUYECKHE
CBOMCTBa CHUPTOB, OOYCIOBJICHHbIE HAINYMEM B MOJIEKYJAX T'MIPOKCHIIBHBIX TPYIIIL:
oOpa3oBaHue AJIKOTOJISATOB, B3alMOJIeIiCTBHE c raJIor€HOBOIOPOJaMH,
MEXMOJICKYJIIPHAS U BHYTPUMOJIEKYJISIpHAs JerupaTanus, dSTepupuKaus, OKUCICHUE
U JaerujapupoBaHue cnuproB. OCOOEHHOCTH CBOHCTB MHOIOATOMHBIX CIHMPTOB.
KauecTBeHHast peakuuss Ha MHOTOaTOMHBIE CHUPTHI. BakHelnne mnpeacTaBUTENN
cnuptoB. DH3MOIOrMYECKOE NEHCTBHE METAHOJIA M ITaHOjJa. AJIKOTOJIM3M, €ro




nocnenctus. [Ipopunaktuka ankoroimsma.

® e H 0 11 bI. DeHo, ero GU3NIECKUEe CBOMCTBA M MOJydeHHEe. XUMHYECKUE CBOMCTBA
¢benona kak QyHKIMs ero ctpoeHus. KucnoTuele cBoiicTBa. BzanMHoe BiIMsHUE aTOMOB
U TPYII B MOJIEKYJIaX OpraHMYECKHX BEIleCTB Ha npumepe gpenona. Iloaukonaencanus
¢denona ¢ popmanbrerngom. Kauecrsennas peakius Ha ¢genou. [lpumenenue denona.
Knaccugpuxayus ¢enonos. CpaBHEHHE KHCIOTHBIX CBOWCTB BEIIECTB, COIEPIKALIMX
THJIPOKCHIIBHYIO TpYIIy. BOJBI, OJHO- W MHOTOAaTOMHBIX CHHPTOB, (eHoa.
[IpumMeHeHre NpoM3BOIHBIX (peHoIa.

Anpaeruabs ukeTo H bl. CTpoeHHE MOJIEKYN albAETUAOB U KETOHOB, UX
u3omMepusi U HOMeHKJIaTypa. OcCOOEHHOCTH CTPOEHUs KapOOHWIBHOM TIpYIIBI
duznyeckue cBoicTBa (hopManbaeruga U ero romonoros. OTAeNbHbIE NPEACTaBUTEIN
QIBJIETUZOB M KETOHOB. XHUMHUECKHE CBOMCTBAa albAEruoB, OOYCIOBICHHbIE
HAIMYAEM B MOJIEKYJIe KapOOHHIJIBHOW TPYHIBI aTOMOB (THAPHUPOBAHHE, OKUCICHUE
aMMMa4YHbIMM pacTBOpaMu okcuja cepebpa u ruapokcuga menu(ll)). KauectBennsle
peakuu Ha albJeruabl. Peakius moJuKoHAeHcAauu (opManbaeruaa ¢ (HEeHOJIOM.
OCOOEHHOCTH CTPOEGHUS M XUMHUYECKHUX CBOMCTB KeToHOB. HykieodunbHoe
IIPUCOEANHEHNE K KapOOHWIBHBIM coequHeHusM. [IpucoeanHenne nuaHoBOOpoJa U
THJIPOCYIb(UTA HATPHSL.

Kap6bounoBbs ekxuciaoTsl. CrpoeHue MOJEKyl KapOOHOBBIX KHUCIOT U
kapOokcwibHOW Tpynnbl. Knaccudukanus M HOMEHKIaTypa KapOOHOBBIX KHCIOT.
®duznyeckue cBONCTBAa KapOOHOBBIX KUCIOT U UX 3aBUCUMOCTH OT CTPOEHHS MOJIEKYJI.
OOue cBoiicTBa HEOPraHMYECKMX M OPraHMYECKHX KHUCIIOT (B3aUMOJEHCTBUE C
MeTaJljlaMi, OKCU/IaMU METAJUIOB, OCHOBaHUSIMU, COJISIMH). BiusiHME yrieBo1opoaHOro
paznukaia Ha CUITy KapOOHOBOM

KHCIOTHI. Peakuus stepudukaiiy, ycioBus €€ MpOBEACHUS. XUMHUYECKHE CBOICTBa
HemnpeelbHbIX KApOOHOBBIX KHCIIOT, 00YCIOBIIEHHbIE HAJTMUHUEM TT-CBSI3U B MOJIEKYJIE.
Cnoxubleddup bl. CrpoeHue cioxHbIX 3pupoB. HoMeHKIaTypa CIOKHBIX
a¢upoB. OOpaTUMOCTh peakIuu dSTepUPUKAIUU, THUAPOIU3 CIOKHBIX IPUPOB.
PaBHOBecue peakiuu 3TepupuKaul — IHIPOIN3a; (aKTOPh, BIUSIOUINE Ha HETO.
Pewenue pacuemnuvix 3a0au Ha omnpeleNeHHe BBIXOJa MPOJyKTa peakuuu (B %) oT
TEOPETUYECKH BO3MOXKHOTO, YCTAHOBJICHHE (OPMYNIBI M CTPOEHHs BEIIeCTBa I10
MPOJIYKTaM €ro Cropanusi (Wiu TUAPOIIN3a).

XK u p b1. XKupbl Kak cinoxHble 3QUpBl IIHLEPUHA U KapOOHOBBIX KUCIOT. CoCTaB U
ctpoenue xxupoB. HoMeHknatypa u knaccudukaius xupoB. Macna. XXupsl B ipupoe.
buonornueckue ¢yHxium xupoB. CBoicTBa XUpOB. OMBUICHHE XHPOB, MOJyYEHHUE
Mbuta. OOBSICHEHHWE MOIOIIUX CBOWCTB MbUTa. [ HWAPUpOBaHUE JKUIKUX IKHUPOB.
Maprapus. Ilonatue o CMC. OObsicHeHune Mmoronmx cBodcTB Mbutla U CMC (B




CpPaBHEHHUN).
Pacuemnvie 3a0auu. BerurcieHus 1o TEPMOXUMHUYECKUM YPaBHEHHSIM.

Tema 5. YriaeBoanl

Momno-, nu- u nonucaxapunsl. IIpencraBurenu kaxaoi rpynmnsl. buonorudeckas poiib
yIJIeBOOB. VX 3HaUeHME B )KU3HH YEJIOBEKA U OOIECTBA.

Mo H O cCax apwu bl [oko3a, ee ¢puznueckue cBoiictBa. CTpOSHHUE MOJICKYJIBI.
PaBHOBecusi B pacTBOpe TIUIIOKO3bl. 3aBUCUMOCTh XMMMUYECKUX CBOMICTB TIUIFOKO3bI OT
CTpOCHHUsI MOJIeKyJbl. BzammoneiictBue ¢ ruapokcuaoM menu (II) mpm xkomHatHOM
TEMIIEpaType W HarpeBaHWu, OSTepU(DUKALUSA, peakus «CcepeOpSHOro 3epKaiy,
ruapupoBanue. Peakuuu OpoKeHUs TJIOKO3bI: CHUPTOBOTO, MOJOYHOKHUCIOTO.
I'mroxo3a B mpupone. buonornueckas pons IiOK03bl. I IpuMeHeHne TIIFOKO3bI HA OCHOBE
ee cBoiicTB. DpykTo3a Kak H30Mep TJOKO3bl. CpaBHEHHE CTPOEHHUS MOJEKYl U
XUMHAYECKHX CBOMCTB TITIOKO3BI M PPyKTO3bl. PPyKTO3a B IPUPOAE U €€ OHOIOTHYecKas
pOJIb.

OO u c a x a p u n b. CrpoeHue aucaxapuaoB. BoccranaBnupamomme u
HEBOCCTaHaBlIMBaroue aucaxapuabl. Caxaposa, JJakTO3a, MajbT03a, UX CTPOCHUE U
Ouosorudeckast poib. I'maponns nucaxapuaoB. [IpomblluIeHHOE MOTYYEHHE caXxapo3bl
W3 IPUPOJHOTO CHIPHSI.

[Tonucaxapuas. Kpaxman u nemionosa (cpaBHUTENIbHAs XapaKTEPUCTHKA!
CTpOEHHUE, CBOWCTBa, Ouosioruyeckas poib). Pusznyeckre CBOMCTBA MOJIMCAXapHI0B.
XUMUYECKUE CBOMCTBA moJiMcaxapuaoB. ['maponu3 nommcaxapuaoB. KaudecTBeHHas
peakuuss Ha Kpaxman. [lonmmcaxapuabl B Tpupoje, HX OHOIOTHYECKas pOJib.
[Ipumenenne  nomucaxapugoB.  [loHsTHE 00  MCKYCCTBEHHBIX  BOJIOKHAX.
BzaumopeiicTBue 1ENII0I036l ¢ HEOPTraHMYECKUMU U KapOOHOBBIMH KHUCIOTAMU —
o0pa3oBaHMe CIOXKHBIX YPHUPOB.

Tema 6.
COCAINHECHUA

A3oTcoaepaxaime

A M u H b1 CocTaB u cTpoeHue aMuHoB. Kiaccudukanusi, n3oMepusi 1 HOMEHKIIATypa
aMuHOB. Anudarnueckue amMuHbl. AHMIUH. [lonydeHne aMUHOB: aJKUIMPOBAHUE
aMMHaKa, BOCCTAHOBJIEHHE HUTpocOequHeHur (peakuus 3uHuHA). Duznueckue
CBOMCTBA aMHMHOB. XWMHYECKHE CBOMCTBA aMHHOB: B3aHMOJIEUCTBHE C BOJIONW H
KUCJIOTaMU. ['OMOJIOTMUECKMI psJl apOMaTHYECKUX aMHUHOB. AJKWIMPOBaHUE U
aMIMPOBAHME aMUHOB. B3anMHOE BIMSHME aTOMOB B MOJIEKYJIaX Ha INpHUMeEpe
aMMHaKa, anmupaTHIecKuX U apoMaTHIeCKUX aMUHOB. [IprMeHeHrne aMiuHOB.

AMuHOKHUCITOTSH UO e nku CocraB U CTPOCHHE MOJEKYJa aMHUHOKHUCIIOT.
N3omepus AMUHOKHCIIOT. JIBOWCTBEHHOCTH KHCIIOTHO-OCHOBHBIX CBOWCTB
AMUHOKHCIIOT M €€ IpUYuHbl. B3anMoneincTBHe aMHHOKHCIOT C OCHOBAHMSIMHU.
B3aumopeiicTBue aMUHOKHCIOT C KHCIOTaMH, OOpa30BaHUE CIIOXKHBIX A(UPOB.
OO6pa3oBaHne BHYTPUMOJICKYJSIDHBIX  cosneil  (OumomnsipHoro  woHa). Peakrus




MOJMKOHACHCAIIUM aMUHOKHUCIOT. CHUHTETUYECKHE BOJIOKHA (KampoH, SHAHT W Jp.).
buonornueckas ponb aMHHOKMCHOT. Ilpumenenue amuHOKMCHOT. benku Kak
NpupoIHbIe OuonoauMepsl. [lenTuaHas rpymnma aToMOB U enTUaHas cBA3b. [lenTuabl.
benku. IlepBuunas, BTOpUYHAsT M TPETHYHAS CTPYKTYphl O€NKOB. XHUMHUYECKUE
CBOWCTBa OENKOB: TOpeHUE, ICHATYypalus, TUAPOJIN3, KAaYeCTBCHHBIC (I[BETHBHIC)
peakuuu. buonornyeckue ¢yHkiuu OenkoB. 3HaueHue OenkoB. YeTBepTHUHAs
CTpYKTypa OENTKOB Kak arperaiusi OCIKOBBIX M HEOETKOBBIX MoJieKynd. [obampHas
npo6Giema OeIKOBOTO TOIOJAHUS U ITYTH €€ PEeLICHUS.
HyxneunoBbslekuciaoT sl O0muii nian crpoeHus HykjaeoTuaoB. [lonstue o
MUPUMUJIMHOBBIX M IYPUHOBBIX OCHOBaHMsX. llepBuuHas,, BTOpUYHAs U TPETUYHAA
ctpykrypsl Monekyibl JJHK. buonornueckas posns JJHK u PHK. I'ennas nnxxenepus u
ounorexHonorus. TpaHncreHHbIe (HOPMBI )KUBOTHBIX M PACTCHHIA.

Tema 7. BuojJormyeckm aKTHUBHBIE
coeINHEeHUud

B u T awmu = b [lonstue o BuramuHax. Mx knaccudukanus u o6o3HaueHne. Hopmer
notrpeOieHnuss BUTaMUHOB. BopopactBopumble (Ha mnpumepe ButamuHa C) u
XKUpopacTBopuMble (Ha mnpumepe BuTtamMuHOB A u D) Burtamunsl. [lonstue o6
aBUTAMUHO3aX, TUIep- M THUIOBUTaMHUHO3aX. llpodunakThka aBUTaMHHO30B.
OtnenpHble TpeacTaBuTeNid BojpopacTBopuMbix ButamuHoB (C,PP, rpymmer B) u
’KHUpOpacTBOPUMBIX BUTAaMUHOB (A, D, E). Ix Ouosnoruueckas poss.

® e pMeHT B [lonatue o ¢epmMeHTax Kak O OMOJOTMYECKHX KaTalln3aTopax
0enKoBOM TpupoAbl. 3HaueHHEe B OHOJOIMH M NPUMEHEHHE B NPOMBINUICHHOCTH.
Knaccupukauus ¢epmenToB. OCOOEHHOCTH CTPOEHUSI U CBOWCTB (PEPMEHTOB:
CENIEKTUBHOCTh U 3(P(PEKTUBHOCTb. 3aBUCHUMOCTh aKTHUBHOCTH (epMeHTa OT
temneparypsl U pH cpenbl. OcoOEHHOCTHM CTPOEHHS M CBOMCTB B CpaBHEHUH C
HEOPraHMYECKUMHU KaTaJu3aTOpaMHu.

I' o p M o H bl. [loHATHE O rOpMOHax Kak OMOJOTMYECKH AKTHUBHBIX BEIIECTBAX,
BBINIOJHAIOIMX ~ DHAOKPUHHYIO  DPEryJSILUI0  KM3HEAEATEIbHOCTH  OPraHU3MOB.
Krnaccudukanys ropMOHOB: CTEpOUAbI, IPOU3BOJHBIE AMHUHOKHUCIIOT, TOJIUIENITUIHbIE
u OenkoBble TOpMOHBL. OTAenbHBIE TNPEACTABUTENNM TOPMOHOB:  3CTPAAUOI,
TECTOCTEPOH, MHCYJINH, aJIpCHAIINH.

JlexkapcTB a. [londaTtue o nexkapcTBaXx Kak XMMHOTEPANEBTUUYECKUX IIpenaparax.
I'pymmbl nekapcTB: CynbdamMuIbl (CTPENTOIM), AaHTUOMOTHKH (TICHUIMIUTHH), aCTTUPHH.
be3zonacHble criocoObl MpUMEHEHUs, JeKapcTBeHHbIE (opMbl. KpaTkue ncropuueckue
CBEJCHMSI O BO3HUKHOBEHHMM M pa3BUTUHU XUMHOTEpanuu. MeXaHu3M JeicTBUs
HEKOTOpBIX JIEKAPCTBEHHBIX IIPENApaToB, CTPOEHUE MOJEKYJ, IPOTHO3UPOBAHUE
CBOWCTB Ha OCHOBE aHajgM3a XUMHUYECKOTO CTPOEHHA. AHTHOMOTHKH, HX
KJaccu(uKanus 1Mo CTPOECHUIO, THUITY U CHEKTpy AercTBus. Jucdakrepros. HapkoTuku,
HapKOMaHMsl U ee NPO(UIAKTUKA.




1. KauecTBeHHBIN aHAJIN3 OPraHUYECKUX COeIMHEHUN. 2. YrieBoaopoabl. 3. CIUpThl U
(dhenonbl. 4. Anpaeruapl U KeToHbI. 5. KapOoHOBBIE KUCTOTHIL. 6. YTIIEBOBI. 7. AMUHBI,
aMHHOKUCIIOTHI, Oenku. 8. nenTudukanus oprannueckux coequHenuil. 9. Jlelicteue
(bepMeHTOB Ha pa3nuuHble BemecTBa. 10. AHaJIN3 HEKOTOPBIX JIEKAPCTBEHHBIX

IIpenapaToB (aCMpUHA, NapaleTamosa).

I[IpakTukym 7

HN3meHeHus1 B mporpamme.
B npaktuueckoit pa6ore Ne 2 «YT1ieBOoAOPOIbD» MCKIIOYEHO MONTYYEHHUE alleTUIICHA B CBSI3M C OypHBIM IPOTEKAaHHWEM pEeakIuu KapOuja Kalblus ¢

BOJIOM (Ia’ke TOJCOJICHHOM), MaHHBIA MPOIECC B3PHIBOOMACEH, KapOWJ KaJblMi COAEPKUT MPUMECH, KOTOpPbIE MPH pPEakiuu C BOAOH 00pa3yioT
A00BUTHIA ra3 — ¢ocuH. [loaTOMy MmosyueHre JaHHBIM CIIOCOOOM OyAeT AEMOHCTPUPOBATHCS YUYMTENEM B BHITSDKHOM mikady. M3-3a Takux xe

NPUYMH HE TIPOBOANUTCS YIALTUMHUCS JT1a00paToOpHbIi ombIT Ne 15.



TemaTnyeckoe NJaHUpoBaHHe MO npeaMetry xumus B 10 kiacce npopuILHOrO ypoBHS

Ne ypoka [Hata HasBanue paznenos, TeMbl ypoka WudpopmannoHHO-METOqIYECKOE 00eCTIeIeHNE

/i B pazzene

Beenenne. Tema 1. CTtpoenne u kiaaccupuranus
opranuyeckux coennnenuii (104)

1 11 IIpeamer opraHuuecKo XUMUU. JO: xomneKknus OpraHMueCcKuX BEIeCTB, MaTEpUAIOB U M3AEIUH U3 HUX

2 1.2

3 13 Teopust XUMHUYECKOTO CTPOCHHS OPraHUYECKUX JO: Mmonenu MoneKy

4 14 COETUHEHUH. H-OyTaHa 1 M300yTaHa; B3aUMOJICHCTBHE HATPUSI C 3TAHOJIOM M OTCYTCTBHUE

5 15 B3aUMOJICHCTBUSI C TUITHIIOBBIM 3()UPOM; KOJUIEKIHUS TOJTUMEPOB, MPUPOTHBIX U
CHHTETHUYECKUX Kay4JyKOB, JIEKaPCTBEHHBIX MPENapaToB, KpacuTeNei; Moaenu
MOJIEKYJI HF30MEPOB Pa3HbIX BHJOB H30MEPHH

6 1.6 DNeKTpOHHAs NIPUPOJa XUMHUCCKHX CBSI3CH. JO: mapocTepXKHEBbIE MOJIEITN MOJIEKYJI OPTaHWYECKHX W HEOPTaHHMIECKUX BEIIECTB

7 1.7

8 1.8

9 1.9 Knaccudukanms 1 HOMEHKIaTypa OpraHuIeCcKuX JO: 00pasis! mpencTaBUTeNeH pa3IMuHbIX KJIACCOB OPraHMYECKUX COSANHEHUH 1

10 1.10 COCTUHEHUH. IIapOCTEPKHEBBIC MOJICIIN X MOJIEKYI
TABJI: Ha3BaHUE AJIKAHOB U AJIKUIIbHBIX 3aMECTUTENEH, OCHOBHBIE KJIACChI
OPTaHNYECKUX COeTUHEHHUN
JIO Nel. M3roroBaeHne MoAEIe MOJIEKY BEIIECTB — MPEACTABUTENIEH PAa3INYHBIX
KJIaCCOB OPTAHMYECKHUX COCTMHEHUI.

Tema 2. Peakuuu oprannyeckux coequHenuii (64)

11 2.1 XUMUYECKUE PEAKIIUH B OPraHUYECKON XUMUU. JO: nonyuenue GpeHoaGpopMalbIEruAHON CMOIIBI M TIOJIUMEPA, ACTOIMMEpH3aLIHsI

12 2.2 HOJMATHIICHA, KPEKUHT KEPOCHHA, B3PBIB I'PEMYUET0 I'a3a; B3phIB CMECH METaHa 1
XJIOpa; TOpEeHUE MeTaHa, PoNaH-0yTaHOBOW cMecH, napadrHa B U30bITKE U
HeJI0CTaTKe KUCIOPOa;

13 2.3 O06001eHue.

14 2.4

15 25 Pemenne 3amauy.

16 2.6

Tema 3. YriieBogoponi (254)

17 3.1 Crpoenue, U30Mepusi, HOMEHKIIATypa aJIKaHOB. JO: nonydyeHne MeTaHa U3 alleTaTa HATPUs; IAPOCTEPIKHEBBIE MOAETH MOJIEKYI
AIKAHOB
JIO Ne2. UsrorosieHnue napadHUPOBAHHON OyMAaru, UCOLITAHUE €€ CBOMCTB.

18 3.2 CBolicTBa aJKaHOB. JLO: B3pBIB CMeCH MeTaHa C BO3/lyXOM; OTHOILIIEHHE MEeTaHa, IPonaH-0yTaHOBOH
cMecH, OeH3uHa, napaduHa K Braag) tKMnO4; BocctanoBieHue okcnaa menu (11)
napauHOM
JIO Ne3. OGHapy»XeHHE BOJIBI, CAYKH, YIIEKHUCIOT0 ra3a B MPOAYKTAX TOPESHUS CBEUH.
JIO Ne4. M3roToBieHue Mojeiel rajJoreHaJIKaHoB.

19 3.3 CtpoeHue, n30Mepus, HOMEHKIIATypa aJIKEHOB. JO: mapocTep>KHEBbIE MOJIEIIN MOJIEKYJI CTPYKTYPHBIX U IIPOCTPAHCTBEHHBIX
M30MEPOB AIKEHOB; TTOJyICHHE ITEHA U3 3TAHOJIA;

20 3.4 CBoOliCTBa aJIKEHOB. JO: obecuBeunBanme 3TeHOMBIag) ”KMNO4; ropenune srena




21 3.5 JIO No5. OGHapykeHHe HEeNpeIeNbHBIX COSTMHEHNH B HEPTEPOIYKTaX.
JIO Ne6. O3HakoMiIeHHE C 00pa3iaMH ITOJUATHIICHA U IMOJUIPOIINICHA.
22 3.6 Pemenue 3anau. JIO Ne7. Pacnio3HaBanue 00pa3loB aJaKaHOB U aJKEHOB.
JIO No8. OOHapysKeHHE BOJbI, Ca)KH, YIJIEKMCIIOr0 Ta3a B IPOAYKTaX TOPEHHUS
YIJICBOJIOPOJIOB.
23 3.7 Anxanuensl. Kayuyk. JO: mapocTepKHEBBIC MOICTH MOJICKYJT aJIKaJMCHOB C Pa3IHYHBIM PACTIONI0KECHUCM
m-cBsize
JIO Ne10. O3nakomiienue ¢ koyurekuen «Kayuyk u pe3unHay.
24 3.8 Pemenue 3amay.
25 3.9 CrpocHue, H30Mepusi, HOMCHKIIATYpPa aJIKHHOB. JO: nonydeHue aneTHiICHa U3 KapOuIa KabIus
JIO Ne9. UsroroBneHne Mojiesel allkWHOB M X U30MEPOB.
26 3.10 CBOIiCTBa aJIKHHOB. JO: B3aumopeiictTeue anetmieHa ¢ Broag ntKMnOy; Topenne anernieHa;
B3aMMO/ICHCTBHE alleTHIICHA C PACTBOPOM COJIH Meau (cepedpa)
JIO Nel5. TTonydenue aneTuiacHa U ero peakiuu ¢ Broag u KMnO,.
27 3.11 [uknoankaHBI. JO: oTtHOIICHNE UKIIOTeKCaHa K Braag) ”KMNO4; mapoctepkHeBbIe MOICITH
MOJICKYJT IIUKJIOATKAHOB U aJIKCHOB
28 3.12 CtpoeHue, H30MepHs, HOMEHKIIATYpa apeHOB. JO: mapocTep>kHEBBIE MOIEITH MOJICKYI O€H30J1a B €r0 TOMOJIOTOB; pa3AeicHre
cMecH OEH30JI-BOJIa; paCTBOPEHHUE B OCH30IIe Pa3TUYHBIX BEIIECTB; IKCTPATUPOBAHIE
Kpacureie M JpYTuX BEmecTB OCH30JI0M U3 BOJHBIX PAaCTBOPOB
JIO Nell. Oznakomienue ¢ hU3NYECKUMU CBOMCTBAMH OEH30JIa.
JIO Nel4. OnpeneneHue Ka4eCTBEHHOTO COCTaBa OEH30JIa.
29 3.13 CBolicTBa apeHOB. JO: oTHOLIEHHE IMKIIOTeKcaHa K Braag) ”KMNO4; ropenne Oensona; mony4yenue
30 3.14 HUTPOOEH307a
JIO Ne12. M3roToBaeHHE M MCIIOJH30BAHUE MPOCTEHIIIEr0 MpUOopa s
xpomatorpaduu.
31 3.15 IIpuponHble UCTOUHUKH YTIEBOAOPOIOB. JO: xomneknust «[IpupoiHbIE HCTOYHUKH YTIEBOIOPOI0BY, CPAaBHEHHE MPOIIECCOB
32 3.16 ropeHus He)TH U MPUPOAHOTO ra3a; oOpazoBaHue HEDTIHO IUICHKH Ha OBEPXHOCTH
BOJIBI; KATATUTUIECKUH KPEKHUHT NapaduHa; pacTBopeHNe napaduHa B OCH3UHE H
HCTIApEHHE PACTBOPHUTENS U3 CMECH; TUIABJICHHE TTapa(Ha M er0 OTHOIICHUE K BOJIE;
pasjencHue cMecu OCH3WH-BOIA
33 3.17 CpaBHUTENbHAS XapaKTEPUCTUKA YIIE€BOJOPOIOB. JIO Nel3. PacnozHaBaHME OPraHHMYECKUX BEIIECTB.
34 3.18 I'enetuyeckas cBs3b.
35 3.19
36 3.20 Pemenue 3amau.
37 3.21
38 3.22 O06001menne
39 3.23
40 3.24 Kontpomsuas paborta Ne 1.
41 3.25 3a4ét «YTIeBOJOPOIBIY.
Tema 4. Kucsiopogocoaep:xamniue opranudeckne
coeiHeHus (224)
42 4.1 Crpoenue, KTacCupHUKAINs, H30MEpHs, HOMEHKIATypa JO: mapocTep)kHEBBIE MOAETH MOJIEKYI m30MepoB ¢ popmynamu CsHgO, CsH100
CIIPTOB.
43 4.2 CBOICTBA CITUPTOB. JO: ¢pusndgeckue cBoiicTBa 3TaHOJA, MPONaHoa-1, OyraHosa-1; KoIHdecTBEeHHOE




44 4.3 BBITECHEHHE BOZOPO/Ia 3 CIIMPTa HATPHUEM; CpaBHEHUE PEAKIINI TOPEHHUS 3TUIIOBOTO U
MPOMHIIOBOTO CIIUPTOB; CPABHEHUE CKOPOCTH B3aUMO/JICHCTBUS HATPHS C PA3HBIMHU
CIHMPTAMU; TIOTYYCHUE MMPOCTOTO 3(Hpa; MoTyIeHUE CI0KHOTO 3pupa
JIO Nol16. PacTBOpeHHE IIHUIIEPHUHA B BOJIE.
JIO Nel7. B3zaumopetictsue riunepuna ¢ Cu(OH)2.
JIO Nel8. Pexrrdukanysi CMECH BOJAA-DTAHOJL.
45 4.4 DEHOIBL. [ O: pactBopuMOCTb (eHOJIa B BOJIE IPH Pa3HBIX TEMIIEpaTypax; BITeCHeHHE (eHona
46 4.5 u3 (eHonsITa HATPHUS YrONBHOM KUCIOTOM; peakims deHona ¢ xnopumom xeiesa (111);
peaxmmst heHOTA ¢ HOPMATBACTHIOM
JIO Nel19. B3anmoneiictBre heHoma ¢ pacTBOPOM IIETOYH.
JIO Ne20. PacmiozHaBaHme pacTBOPOB (heHONISATA HATPHS M KapOOHATa HATPHSL.
JIO Ne21. Bzanmopeiicteue denoina ¢ Brogag).
JIO Ne22. PacmiozHaBaHME BOJHBIX PacTBOPOB (PeHOJIA W TIHMIICPHHA.
47 4.6 Pemenue 3amay.
48 4.7 Crtpoenue, n30MepHs1, HOMCHKIIATYPa albJeTHIOB. JO: mapocTep kHEBBIE MOJCITH MOJICKYIT aJIbACTHIOB U H30MEPHBIX UM KETOHOB
JIO No23. 3HakoMCTBO ¢ PU3UYECKMMU CBOWCTBAMU aJIbJCTHIOB H KETOHOB.
49 4.8 CBoIiCcTBa aJIBJIETU/IOB. JO: okucienne OeH3aIbAEIHa Ha BO3yXe; PeaKits «cepeOpssHOro 3epKaiiay;
50 4.9 OKHCIICHHE abaeruaoB ruapokcumom memu (1)
JIO No24. OxucaeHue 3TaHoJIa B 3TaHANb.
JIO No25. Peakiiusi «cepeOpsSHOTO 3epKaiay.
JIO Ne26. Oxucnenue anpnerunos ruapokcunom meau (11).
JIO No27. Tonyuenue GpeHoadhopMaabIeruIHOTO NOTUMepa.
51 4.10 KeToHsl.
52 4.11 BrInonHeHne ynpaxHeHHH.
53 4.12 CtpoeHue, H30Mepus, HOMCHKJIATypa KapOOHOBBIX KHCJIOT. JO:3HaKOMCTBO ¢ (HU3NUECKUMHU CBOHCTBAMHU KapOOHOBBIX KHCJIOT; BO3TOHKA
OCH30ITHOH KHCIIOTHI
54 4.13 CBoticTBa KapOOHOBBIX KHCIIOT. JO: cpaBHCHHE KUCIIOTHOCTH CPEIbI BOAHBIX PACTBOPOB MYPABEUHON U YKCYCHOM
55 4.14 KHCJIOT OAMHAKOBON MOJIIPHOCTH;, OTHOIIEHHE K Braag ”KMNnO4 npenensHoOi 1
HeTpeAeTbHON KapOOHOBEIX KUCIIOT
JIO Ne28. B3aumoielicTBHE pacTBOpPa YKCYCHOM KUCJIOTHI ¢ BEIIECTBAMU PA3HBIX
KJIACCOB.
56 4.15 Pewenue 3anay.
57 4.16 I'eneTnueckast cBA3b MEXy U3y4E€HHBIMH OPraHUYECKHMU
58 417 BEIIECTBAMH.
59 418 Crnoxusle 3¢upst. XKuper. Meuta. CMC. JO: mapocTep>KHEBBIE MOJETTH MOJICKYJI CIIOKHBIX A(HUPOB U H30OMEPHBIX UM
60 4.19 KapOOHOBBIX KHCJIOT; OTHOLICHHE PA3HBIX Macen K Braag uUKMnO4

JIO Ne29. O3nakomjeHne ¢ 00pa3iaMu CI0KHBIX YPUPOB.

JIO Ne30. OTHOLIEHNE CIT0XKHBIX Y(OHUPOB K BOJIE U OPraHUYECKUM BEIECTBAM.

JIO No31. BeiBeieHME JKUPHOTO IISITHA C IIOMOIIBIO CIIOKHOI0 d(upa.

JIO Ne32. PacTBOPMMOCTD JKMPOB B BOJIE M OPTraHUYECKUX PACTBOPUTEIISIX.

JIO Ne33. Pacno3HaBaHu€e CJIMBOYHOI'O Macjia U MaprapuHa.

JIO Ne34. ITosyueHnue MbLIA.

JIO Ne35. CpaBHEHHE MOIOIIUX CBOUCTB X03s1icTBEHHOTO Mbia i CMC B )KECTKOU
BOJE.




61 4.20 Penienne SKCIiepUMEHTAIbHbBIX 3a/1a4.
62 421 O6o06menHwme.
63 4.22
Tema 5. YraeBoabl (74)
64 5.1 YrneBoasl. MoHOCaxapubl. JO: 00pasibl yIIIeBOA0OB M U3ICIUI U3 HUX; PEAKIU «CEPEOPSHOTO 3epKaiay sl
65 5.2 TTFOKO3bI; B3aUMOJICHCTBHE TIFOKO3bI C (PYKCHHCEPHHUCTOU KUCITOTOM
JIO No36. O3nakomiieHue ¢ (DM3HYESCKUMHU CBOMCTBAMH IIFOKO3EL.
JIO No37. Bzaumopeticreue rioko3bl ¢ Cu(OH), npu pasznuyHoi TeMneparype.
66 5.3 JHucaxapuist JO: B3aumopeiicteue caxapossl ¢ CU(OH),; monyueHue caxapaTta KaabLus U
BBIZICJICHUE Caxapo3bl U3 pacTBOpa caxapaTa Kallblius; OTHOIIIEHHE PACTBOPOB
caxapo3bl ¥ ManbTo3bl (J1akTo3b1) kK CU(OH), npu HarpeBaHuu.
JIO Ne38. KHMCIIOTHBIN THAPOIIN3 caxapo3bl.
67 54 [Momucaxapuabl. JO: o3HaKoMITeHHE ¢ PI3UYSCKAMH CBOMCTBAMH LEIUTIOIO3BI U KpaxMana; HaOyxaHue
[IEJITIOJIO3BI U KpaXxMaJja B BOJIE; MOTydeHIE HUTPaTa IEeJUTFOI036
JIO Ne 39. Oznakomiienue ¢ oOpa3iaMu MoaucaxapuioB.
JIO Ne40. O6HapykeHHe KpaxMaia ¢ TOMOIIbI0 KAYeCTBEHHON PeaKIMy B MPOIYKTAX
OUTaHUS.
JIO Ne41. 3HaKOMCTBO € KOJUICKIIMEH BOJTOKOH.
68 5.5 Penienue 3amau
69 5.6 CemuHap «YTIEBOIBD.
70 5.7
Tema 6. A3oTcoaep:Kaiine OPraHuYecKue coOeTnHeHUs!
(109)
71 6.1 AMUHBI. JO: ¢pusudeckre CBONCTBa METHIAMKUHA; TOPEHUE METHIAMUHA; B3AaHMOICHCTBHE
72 6.2 aHWJIMHA U METHJIaMHHA C BOJOM 1 KHUCI0TaMHM; OTHOIIEHUE OEeH301a U aHWIMHA K
Braag); OKpalMBaHue TKaHEH aHUIIMHOBBIMH KPACHTEIISIMH.
JIO Ne42. VI3roToBICHHE MIAPOCTEPKHEBBIX MOJENIEH MOJIEKYJI H30MEPHBIX aMHUHOB.
73 6.3 AMUHOKHUCIIOTHI. JO: oOHapyxeHHe GYHKIMOHAIBHBIX TPYIIT B aMUHOKHUCIIOTAX; HEHTpanu3arus
IIeTT0YN aMUHOKUCIIOTOM; HEHTpann3anus KUCIOTEl aMIHOKHCIIOTOH.
JIO Ned3. UsrorosieHue Mojaenei nzoMepHnix Mojiekya coctasa CsH7NO».
74 6.4 CBoIiCcTBa a30TCOAEpKALUX OPIaHUUECKUX COCTUHEHUI.
75 6.5 benku. JO: pacTBOpeHHE H OCaXICHUE OCITKOB; IEHATYpAIHsl OCIIKOB; KAaUeCTBCHHBIC
76 6.6 peaxiuu Ha OenKu
JIO Ne44. PactBopeHHe OEIKOB B BOJIE U UX KOAr'yJISILIUS
JIO Ned5. O6HapyxeHne 0eaka B KYPUHOM SIHIE U B MOJIOKE.
77 6.7 HyxnenHoBble KUCIOTHIL. JO: monemu monrexyn JJHK u paznuuneix BunpoB monekyn PHK; o6pa3ubt mpoxykTos
MMUTAHUS U3 TPAHCTCHHBIX OPM PACTCHHUI U JKUBOTHBIX, JICKAPCTB U MPEIAPaToB,
M3rOTOBJICHHBIX C MIOMOIIIBIO TeHHOW HHIKEHEPUH
78 6.8 O06001eHue.
79 6.9 Pemenue 3anau.
80 6.10
Tema 7. Xumuueckuii npakTukyMm (74)
81 7.1 IIp.p. Ne 1. KauecTBeHHBII aHAIN3 OPTaHUIECKUX CM. MaTepHaIbHO-METOINIECKOE 00eCTIeUeHIE

COEIMHEHUM.




82 7.2 IIp.p. Ne 2. YraeBog0pOIbI.
83 7.3 IIp.p. Ne 3. CimpThl, EHOIIBI, aJThICTHIIBI
84 7.4 IIp.p. Ne 4. CBoiicTBa KapOOHOBBIX KHCIIOT.
85 7.5 IIp.p. Ne 6. YriieBoapl.
86 7.6 [p.p. Ne 5. AmMusBI. AMIHOKHCIIOTHL. benkm.
87 7.7 IIp.p. Ne 7. Unentrdukarus OpraHnIecKuX COSTMHEHUH.
Tema 8. buoJioruuecku akTuBHbIE BelllecTBa (64)
88 8.1 DepMeHTHL. JO: cpaBHeHHe ckopocTH pasnoxkeHus H>O, mox neiictBuem depmenTa u
HEOPraHUYECKHUX KaTall3aTOpPOB
JIO Ne49. depMeHTaTUBHBIN T'HAPONIN3 KpaxMaia Moj AeHCTBHEM aMIIa3hl.
JIO Ne50. Paznoxxenune HyO, mon neifcTBHEeM KaTanasbl.
JIO No51. JleiicTBHE AETUAPOTEHA3bl HA METUICHOBBINH CHHMA.
89 8.2 BuramuHsI. JO: 00pa3ipl BATAMUHHBIX TIPENapaToB M MOJIWBUTAMHHOB; WILTIOCTPAINN
90 8.3 (ororpaduii )KUBOTHBIX C pa3InYHBIMK (POPMaMH aBUTAMHHO30B.
JIO Ne46. OOHapyskeHUEe BUTAMIHA A B PACTUTEIHFHOM Macie.
JIO Ne47. ObHapysxenue ButamuHa C B sI0JOYHOM COKe.
JIO Ne48. ObHapysxenue ButaMuHa D B JKeNTKe KYPHUHOTO ST,
91 8.4 T'opmoHEL. JO: m3o0paxenne GopMyII ICTpamnoia, TECTOCTEPOHA, aIpCHAIIHA; B3aUMOJCHCTBHE
anpenanuna ¢ pactBopom FeCls; GenkoBast mpupoaa HHCYIMHA
JIO Ne52. MicublTaHuE pacTBOPUMOCTH aJJPEHAINHA B BOJE U COJIIHON KUCIIOTE.
92 8.5 JlexapcTBa. JO: u3o6paxenue GopmyIr amua cyIb(HaHIIOBOH KHCIOTHI, TUTHAPOPOIHEBOH U
93 8.6 JIOKHOU TUTHAPO(POIHEBOI KHCIOT, OCH3MWINICHAIIWIDIHHA, TETPAITUKINHA,
e oTakcuMa, aciupuHa
JIO No53. OGHapyskeHHe acIupuHa B TOTOBOH JIEKapCTBEHHOM hopme.
IloBTopenue (64)
94 1 CrtpoeHmne U cBOICTBAa OPraHHYECKUX COCTUHEHHI.
95 2 I'eHeTHYeCKasl CBS3b
96 3 Peurenue 3anau.
97 4,5 Kontpomnsnas paborta Ne 2
98
99 6 AHaJM3 KOHTPOJILHOM paboThl
100 1 PeleHre Ka4eCTBEHHBIX U KOJIMUECTBEHHBIX 3a/1au.
101 2
102 3
103 4
104 5
105 6
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