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1 ]_le.l'llfl H 3aJa4Y1 OCBOCHUA JUCHHUITJIMHbI

eanb (eau) OCBOCHHS TUCIIUTUINHBI:

dbopMupoBaHue MPOYHOU 0a3bl 3HAHUI U YMEHHI MO AUCHUILIUHE, TEOPETUYECKUX OCHOB XUMHUH U
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COCUHEHUN U MAaTE€pUATIOB Ha UX OCHOBE M YMEHHMs MX HUCIOJIb30BaTh B
cBOei Mpo(hecCHOHATBLHON AESITEeTbHOCTH; BOCIIUTAHUE TBOPUECKH aKTUBHOTO CIEIHAINCTA, COOTBETCTBY-
IOIIET0 YPOBHIO COBPEMEHHBIX TPEOOBAaHUI K HAyUHO-TEXHUUECKOM 0a3e crieruanucra.

3agaun:

- TIOBBIIIEHUE HAYYHOCTH U MOCIIEAOBATENIFHOCTH U3JIOKEHHs yuyeOHOM nHpopManuu ¢ y4éTom Bce-
CTOPOHHETO PAa3BUTHSA B IIpoliecce 00yUEeHUs KaXI0ro CTYEHTa,;

- (¢opmupoBaHUE YMEHUN OOBSICHATH XUMHUECKHUE SBJICHUS U MPOLECCHI, TPOTEKAIOIINE B OKpYKa-
IOLIEN Cpefie, UCIOIIb3YSl XMMUYECKYI0 TEPMUHOJIOTHIO U HOMEHKIIATYPY;

- IPUMEHEHUE TEOPETUYECKUX 3HAHUI B MPO(PECCHOHATLHON U MPAKTHUECKON JIEATETbHOCTH CIeLH-
AJIACTA;

- U3y4ECHHUE CYIIHOCTH, MEXaHU3MOB U BUJOB XMMHUUYECKHUX IIPOLIECCOB, NMIPOTEKAIOIIUX B OKPYKAIO-
el cpefie B CBsI3U ¢ PO ECCHOHAIBHON JEATEeILHOCTBIO.

2 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOH IPOrPaMMBbl

JucnurninuHa oTHOCUTCS K 6a30Boi yactu O6soka [ «/lucuumimasl (Moxynm)»

[IpepexBU3NTHI TUCIUIUIUHBL: Omcymcmeyom

[ToctpexBu3uthl mucumriuiubbl: b1.J[.5h.22 Oxonoeus, bB1.J[.B.l Beedenue 6 6uomexuonozuo,
b1.J1.B.9 buonocuuecku akmuenvle sewecmsa, b1./].B.17 Anarumuueckasn xumus, b1./7{.B.18 Quzuueckas u
koanouonas xumus, B1.J1.B.D.3.1 Okonocuueckas mokcukonoeus, b1.J].B.D.3.2 Xumus oxpysscaroweri
cpeovt, b1.J][.B.D.7.1 Forvwoi naabopamopuvii npaxmuxym, b2.I1.B.I1.1 Ilpakmuxa no npoguio

npogheccuoHanbHol 0esimenbHoCmu

3 TpeOoBanusi K pe3yJabTaTaM 00y4eHHs M0 U CIHUTIINHE

[Iponecc n3yueHus: TUCIMITIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIONIUX PE3YIbTaTOB 00yUEHUS

[Mnanupyemblie pe3yabTaThl
Koxa u HaumeHoBanue Kon u HaumeHoBaHMe HHAMKATOpA 0o0y4eHus Mo TUCHUILINHE,
(opMHpYEMBIX KOMITETCHLIUI JOCTHKEHUS] KOMIIETCHLIUU XapaKTePU3YIOIINE TAIbI
(dbopMHpOBaHUsI KOMITETEHIUI
OIIK-6 Cniocoben OIIK-6-B-1 ®opmynupyeT 0CHOBHbIE 3HaTh:
UCIIOJIb30BATh B KOHIENIUN U METO/Ibl, COBPEMEHHBIE - 00BEKT (OCHOBHBIE MOHSATHS,
npogeccuoHaIbHON HATPaBIICHUSI MATEMATUKH, PU3UKH, 3aKOHBI ¥ KOHIIEMIIUU XUMUH) U
JesITeIbHOCTH OCHOBHBIE XUMHH U HayK 0 3emJie, akTyalbHble npeaMeT Kypca (BeIecTBo, Cro-
3aKOHBI (PU3UKU, XUMHUH, HAYK |TPOOJIEMbI OMOJIOTUYECKUX HAYK U COOBI M METO/IBI €T0 U3YUEHUS,
o 3emiie U OUONOTHH, MEPCIIEKTUBBI MEXKIUCIUTITMHAPHBIX XUMHYECKHE PEaKIUU U CIIOCO-
MPUMEHSTh METO/IbI WCCJICTIOBAHHA OBl YIIPaBJICHUS MU );
Marematuueckoro ananmuza u | OIIK-6-B-2 Mcnonas3yetr HaBbIKK - KIaccu(pUKAITUI0 XUMUICCKUX
MO/JICIIMPOBAHUS, n1abopaTopHOi pabOTHI U METOIbI XUMUH, | pEAKIIUK TI0 Pa3HbIM MPU3HA-
TEOPETUYECKUX U bu3KuKKN, MaTeMaTHIECKOTO KaM;
AKCIIEPUMEHTAIBHBIX MOJICITUPOBAHMS U MAaTeMaTHYECKON - OCHOBHBIE IPUEMBI Oe30mac-
WCCeA0BaHUM, MPUOOPETaTh  |CTATUCTUKH B MPO(dEeCCUOHATBHOM HOM pabOThl B XUMHUYECKOH JIa-
HOBBIC MaTEMaTUYECKHUE U JeSITeIbHOCTH 6opartopuu;
€CTECTBEHHOHAYYHbIE 3HAHUS, - 3aBUCHUMOCTb CBOMCTB BEIIECTB

3



Kox u HanmenoBanue
bopMHUPYEMBIX KOMITETCHITUI

KO,Z[ U HAUMCHOBAHUC MHUKATOPA
JOCTHIXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yabTaThl

00ydeHus 10 TUCIUTUIHHE,

XapaKTEPU3YIOIINE ITAIIbI
(dhopMUpOBaHHSI KOMITETEHITUI

UCIIOJIb3YsI COBPEMEHHBIC
o0Opa3oBaTenbHbIC U
UH(POPMAIIMOHHBIE TEXHOJIOTHH

OT THUIIA XUMUYECKOM CBSA3U U
KPUCTAJUIMYECKOMN PEILETKH,
MIPUYUHBI CYIIECTBOBAHUS Be-
LIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX;

- XapaKTEpUCTUKHU PacCTBOPOB
3JIEKTPOJIUTOB U HEAIEKTPOIIH-
TOB;

- CIIOCOOBI BBIpAYKEHUSI KOHIICH-
Tpaluu pacTBOPOB;

- 3aKOHOMEPHOCTH IPOIIECCOB,
MPOTEKAIOIINUX B TOMOTE€HHBIX U
TeTEPOreHHBIX CUCTEMAX;

- OCHOBHBIE THUIIbl PEAKLIU,
MTPOTEKAOIINX B KUBBIX Opra-
HU3Max U OKPYKAIOLIEH Cpele;
- OMOJIOTUYECKOE 3HAUCHUE XU-
MUYECKHUX 3JIEMEHTOB Pa3HbIX
CEeMEMCTB U MPUYUHBI, 00YCIIOB-
JIMBAIOIIIHE 3TH CBOMCTBA, a
TaK»K€ CBOMCTBA HEOpPraHUYe-
CKHX BEIECTB, UMEIOIINX BaXK-
HOE OMOJIOTHUYECKOE 3HAUCHUE;
- OCHOBBI OPraHUYECKON XUMUHU
(opraam4ecKoe BEIIEeCTBO U
0COOEHHOCTH €r0 CTPOEHUS) U
3a/1auu Kypca (yrnpaBieHue Xu-
MUYECKUMU PEAKIUAMHU, CO3]1a-
HUE BEIECTB C 3a/IaHHBIMU
CBOMCTBaMHU; YTUJIN3ALIMS Opra-
HUYECKHX BEIECTB);

- KaccuuKaIuo oprannye-
CKHMX PEaKLHH 10 Pa3HBIM IPHU-
3HaKaM 3aBUCUMOCTb CBOMCTB
BEILIECTB OT CTPOEHUS MOJIEKY-
JIBI CIIOCOOBI yIIpaBJICHUS peak-
LUSIMU;

-COBPEMEHHOE COCTOSIHUE U
MEepPCIEKTUBBI PA3BUTHUS aHAIIU-
THYECKOH XUMHH, €€ MECTO B
CUCTEME XMMUYECKUX JAUCIIH-
IIJIMH ¥ €CTECTBO3HAHUY;

- METPOJIOTHYECKHE XapaKTepH-
CTUKHM METOJIOB aHAJIN3a;
-cTpoeHue, GU3NIECKUe U Xu-
MHYECKHE CBOWCTBA BaXKHEH-
IIIMX KJIACCOB COCIMHCHUIA;
-3KOJIOTHYeCKHe MpoOIeMbl UC-
MOJIb30BAHUSI XUMUUYECKHUX Be-
IECTB, CIOCOOBI XMMHYECKOTO
BO3JICUCTBUS HA IIPUPOLY;

- OCHOBBI (PM3MUYECKON XUMUU




Kox u HanmenoBanue
bopMHUPYEMBIX KOMITETCHITUI

KO,Z[ U HAUMCHOBAHUC MHUKATOPA
JOCTHIXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yabTaThl

00ydeHus 10 TUCIUTUIHHE,

XapaKTEPU3YIOIINE ITAIIbI
(dhopMUpOBaHHSI KOMITETEHITUI

(OCHOBHBIE TOHSTHSI U 3aKOHBI
XUMHYECKOH TePMOJIUHAMUKH,
OCHOBHBI€ MTOHSATHUS U 3aKOHO-
MEPHOCTH XUMUYECKOU KHHETHU-
KM U KaTajan3a, OCHOBHbBIE TOHS-
THUSL M 3aKOHOMEPHOCTH 3JIEK-
TPOXUMHH ),

- OCHOBBI KOJUTOMTHOW XUMUU
(OCHOBHBIE IOHATHS U 3aKOHO-
MEPHOCTH XUMHUHU TTOBEPXHOCT-
HBIX SIBJICHUH U JUCTIEPCHBIX
CUCTEM);

- DKOJIOTHYECKHE MPOOIeMbl HC-
MOJIb30BAHUS XMUMUYECKHX Be-
IIECTB, CIOCOOBI XMMHYECKOTO
BO3JICUCTBUS HA IIPUPOLY;

-0 COBPEMEHHOM COCTOSIHUU U
MEPCIIEKTHBAX Pa3BUTHUS HUBH-
YeCKOH M KOJUIOMIHOM XUMUH,
€€ MeCTe B CUCTEME €CTECTBEH-
HBIX JUCLMILINH;

- COBPEMEHHBIE METO/Ibl aHAIIU-
3a, UCIIOJIb3YEMBIX JJIsl UACHTHU-
(buKauy 1 onpeeneHus Kiac-
COB MOJIEKYJ;

- 0 COBPEMEHHOM COCTOSTHUH U
MEPCIEeKTUBAX Pa3BUTHUS
¢bu3nUIecKoil 1 KOJIIOUHOM
XUMHH.

YMerb:

- 00BACHSTH HAOJIFOHaeEMBIE XU-
MUYECKHUE MPOIIECCHI U SABJICHUS,
B TOM YHCJIe TPOUCXOISIINE B
YKUBOU MPUPOJIE;

- BBIOMpaTh, 00OCHOBBIBAs CBOI
BBIOOD, aZIeKBaTHBIE PeaKuu
JUTSL UHTEPIIPETAIIH XUMUYe-
CKHX 3aKOHOB;

- IPOBOJIUTH, cOOIIOAas TPebo-
BaHUS TEXHUKH 0€30MacHOCTH,
XUMHYECKHUE YKCIIEPUMEHTHI;

- JenaTth HeoOXOIUMBIE pacue-
THI TAPAMETPOB MPOBEACHUS
peaKkuuii 1 KOJIMYECTB y4acT-
BYIOILIUX BELIECTB;

- paspabaThIBaTh METOIMYC-
CKYIO JIOKYMEHTAIIHIO, periia-
MEHTHUPYIOIIYIO TPOBE/ICHNE
HKCHEPUMEHTAIBHON paboThI;

- IPUMEHSATH MOTYYEHHbIE 3HA-
HUS Ha MPAKTHUKE;

-IIPUMEHSITh 3HAHUS 00




Kox u HanmenoBanue
bopMHUPYEMBIX KOMITETCHITUI

KO,Z[ U HAUMCHOBAHUC MHUKATOPA
JOCTHIXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ynabTaThl
00ydeHus 10 TUCIUTUIHHE,
XapaKTepU3YIOIINE ITaIbl

(dhopMUpOBaHHSI KOMITETEHITUI

ANEKTPOHHOM CTPOEHUU
MOJIEKYI JUIsl OOBSICHEHHUS
PEaKIMOHHON CITOCOOHOCTH
COEMHEHHU.
Baajgers:

- cnoco0amMy OpUEHTAIUU B
npodeccrnoHalIbHBIX HCTOYHU-
Kax uHpopMaIu (KypHasbl,
caiThl, 00pa3oBaTEIbHBIC TTOP-
TaJibl);
- HaBBIKaMU MHTEPIIPETALINH
MEXaHU3MOB PEaAKIUI, 3aKOHO-
MEpPHOCTEN XMMUYECKHUX Mpe-
BpAILICHU} BEILIECTB;

- HaBbIKaMU 0€301acHO
paboThl B XUMHYECKOH
J1a00paTOpHH.

4 CTpyKTypa U coiepkaHue QUCUUILTHHBI

4.1 CTpykTypa IUCHHUILIHHBI

OO01mast TpPyA0€MKOCTh JUCIUILINHBI COCTABISET 6 3a4eTHBIX enuHUI] (216 akageMHUeCKUX 4acoB).

TpynoeMkocCTs,
Bun pabotbt aKaJICMUYECKUX 9acOB
1 cemecTp 2 ceMecTp BCETO
O01mas Tpy10éMKOCTh 108 108 216
KonraktHasi pabora: 34,25 34,25 68,5
Jlexuuu (JI) 18 18 36
JlabopaTtopusie padots (JIP) 16 16 32
[Ipomexxyrounas arrecranus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHasi padora: 73,75 73,75 147.5
- camonoo2omosKa (npopabomra u nOMopeHuUe 1eKYUOHHO20
mamepuana u Mmamepuana y4eOHuKo8 u y4eoHvix nocoouii;
- 10020MOBKA K 1AO0PAMOPHLIM 3AHAMUAM)
Bua uToroBoro KOHTpoJIA (3a4eT, IK3aMeH, audg. 3a4. aud. 3au.
auddepeHupoBaHHbIN 324€T)
Pazmensl quctuminHel, u3ydaeMele B 1 cemecTpe
KomuuectBo yacos
Ne HanmMenoBanwue pasnenon ayAuTopHas BHEay/I.
paznena BCETO paboTta
T 13 | 1P pabora
1 BBenenune, oOCHOBHBIC ITOHSATHS. 8 2 - 2 4
2 Crpoenune atoma u I1CX0O. 12 2 - 2 8
3 XumMudeckas CBS3b. 10 2 - - 8
4 XHUMHUYECKasi TEPMOIUHAMUKA. 12 2 - 2 8
5 XnMHYecKasi KHHETUKA U PaBHOBECHE. 10 2 - 2 6




KommgecTtBo gacos
Ne HanmMenoBanwue pasnenon ayAutopHad BHeEayI.
pasnena BCETO paboTta
T 13 | P pabora
6 PactBopsl. O0mne cBeeHNs 0 PacTBOpax. 12 2 - 2 8
7 KomriexkcHblie coeTMHEHNS. 10 1 - 1 8
8 OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIHH. 10 1 - 1 8
9 DJIEKTPOXUMHUS. 12 2 - 2 8
10 XUMHS 3JIEMEHTOB. 12 2 - 2 8
Hroro: 108 18 - 16 74
Paznensl nUCIUIIIMHDL, U3y4aeMble B 2 CEMECTpe
KommgectBo gacos
Ne HaumenoBanue pazzaenos ayAutopHad BHEay/l.
paznena BCETO paboTta
113 | JIp paborta
11 Beenenue, oCHOBHbIE NOHATHS. TeopeTnyeckue 11 2 - 2 7
OCHOBBI OPTaHUYECKON XUMUHU
12 XVMHs HAachIIEHHBIX YIiIeBOAOpoaoB. L{ukio- 10 1 - 2 7
aJIKaHBI
13 XUMHA aJIKEHOB. AJIKagueHbl. AJTKUHEL 11 2 - 2 7
14 Apenbl. [Ipon3BoHBIE YTIIEBOIOPOIOB. 9 2 - - 7
15 Crupthl 1 (HEHOJBI. 10 1 - 2 7
16 AJNLneruasl 1 KETOHEL 10 1 - 2 7
17 Kap6onoBeie kuciaotbl. OKCOKHCIOTHI. OKCHUKHC- 11 2 - 2 7
JIOTEL.
18 CrnoxHbIe Y)UPHI. 9 1 - 2 6
20 YraeBonl 10 2 - 2 6
21 A30TCcoAepKallye yriaeBo10PO bl 8 2 - - 6
22 ['eTepouMKINYECKUE COETUHEHUS. 9 2 - - 7
Hroro: 108 18 - 16 74
Bcero: 216 36 - 32 148

4.2 ConepxxaHue pa3/ieioB JUCHUNIHHBI

Pasgen Ne 1. BBenenue, oCHOBHbIe NMOHATHA. VICTOpUS CTAaHOBIICHUS XMUMHUHU. JTalbl Pa3BUTHS
XUMUHU, OCHOBHBIE KOHIENIMU Kaxkaoro 3tamna. [Ipeaqmer u 3agaun xumun. OCHOBOIIONIOKHUKU XUMUYECKOMN
Hayku B Poccum u 3a pybexxom. Pa6orst M.B. Jlomonocosa, T.E. JloBuma, I'. T'ecca, A. byrneposa, [I.
MenneneeBa, H. 3ununa u apyrux cozmareneit kazanckoil mkossl xuMukoB, H. CemenoBa, A. @aBopckoro,
B. Kuctakosckoro u ap. OCHOBHbIE XUMHYECKHUE MOHATUS U 3aKOHBI. 3aKOHBI XUMHUH KaK 3aKOHbI IPUPOBIL.
Mecro xumMuu cpenu Apyrux Hayk. CBsi3b XMMHU C Pa3IMYHBIMM HayKaMHM KaK peaju3aliy MpUHIUIA
rymaHuTapusanuu odpazoBaHusi. OCHOBHbIE HampaBieHUs XUMUH. JlocTHKeHHE U 3HauY€HUE JTOCTHKEHUI
XUMUU B KU3HH YEJIOBEKA.

Pazngea Ne 2. Crpoenue atoma u IICX3. Pa3surue yuenus o crpoenun aroma. Mnen JleBkunmna u
Hemoxputa. OTKpBITHE SJEKTPOHOB U MpOTOHOB (pabotsl Y. Kpykca, [Ix. Tomcona, /I. Cronu, E. I'omb-
mmteitna). Moaenu crpoenus atoma: padotsl b.H. Unuepuna, X-b. Ileppena (cuctema U3 MOI0KUTEIBHBIX
1 OTpHUIATeNbHBIX 3apsaoB), Y. Tomcona («Oymnka ¢ uztomom»), X. Haraoku («Carypn»), D. Pesepdopna
(mutanerapHas Mozenb), I'. Mo3nu (cMbIci nopsiAkoBoro Homepa snementa). [locrynatel H. bopa. Unen A.
3ommepdenbaa, A. Komnrona. Jlyamusm snexktpona. OCHOBOIMOJAraroie HIAEH KBAaHTOBOM MEXaHHKH.
[Tpuniun Heonpeaenennoctu I'eiizendepra. Ypasnenue Llpenunrepa. KBantoBbie uncna, ux (GuU3N4eCKuit
cMmbIcil. [IpuHIMNBL M TpaBuia, perIaMeHTUPYIOIIKE PAaCIIPEEesICHUE JIEKTPOHOB B aroMe: npuHuun [laymnmy,
npaswia ['yaaa, KieukoBckoro. CTpoeHre MHOTO3JIEKTPOHHBIX aToMOB. CemelicTBa 3nemeHToB. [lepuonu-
geckas cucrema xumudeckux anemeHToB ([ICX0D) J1.1.Menneneesa.



Teopus mepuoamueckoir  cucrteMbl. [lepuoamueckass  Tabmuua.  JTMHHO-IEPHOIHBIN U
KOPOTKONEpUOAHBINH BapuaHThl. CTpykTypa Tabiuubl. ['opu3oHTanbHas, BepTUKaJIbHAs MEPUOJUYHOCTD.
Ilepuoauueckast cuctemMa M CTPOEHHE aTOMOB. ATOMHOE SIpO: MPOTOHBI U HEUTPOHBL. MaccoBoe uucIo.
N3otonsl. PaguoaktuBHOCTh. KOHCTaHTa palMOaKTUBHOTO paciaja, Mepuoj noiaypacnaga. Buasl pacmana.
Snepublie peakuuu. TepmosinepHbie peakiuu. CHHTE3 XMMUYECKHX 3JIEMEHTOB. JlOCTHKEHUS U MPOOIEMbI
SIIEPHON XUMUU. Pa3BUTHE IEPUOINYECKOTO 3aKOHA.

Pa3nea Ne 3. Xumnueckasi ¢Bsi3b. Teopus crpoenus BemecTs A. byrneposa. [Ipupona xumuueckoi
CBA3U. YCJIOBHUS BO3HMKHOBEHHSI XMMHYECKON CBA3U. TeopHss U METOAbl ONMCAHUS XUMHYECKOW CBS3H.
Nonnas cBsa3p. KoopaunanmonHnoe uyucio. [lapameTpbl XUMUYECKOM CBSI3U: SHEPTHsl CBSI3U, JJIMHA CBSI3U,
YIJIBI  MEXIY  CBSI3SIMH,  IOJSPHOCTb,  JUIOJBHBIE  MOMEHTBHI. [lonsiTHE  BaJEHTHOCTH.
DIEKTPOOTPUIIATENILHOCTh abcomoTHas1, oTHocuTenbHas o JI. [lomitary. Meton BanmeHTHBIX cBsizeil (BC)
OcHoBHble nonoxeHus meroga B.C. BasieHTHOCT M KoBaneHTHOCTh. KoBasleHTHast CBSI3b: HEMOJSApHAs U
noJsisipHas. MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOW CBSI3U: OOMEHHBIN, JOHOPHO-AKIIENTOPHBIN, JaTUBHBIN
(koopauHaTUBHBIN). OHHAS CBS3b KaK MPEeNbHBIA CITydail mossipHON cBsi3h. CTENeHb OKUCIICHHUS! aTOMOB.
0-, - ¥ O- CBA3M. | MOpuAM3aLUU ANEKTPOHHBIX 00nakoB. Pacnonoxenue obmakoB. CTpyKTypa MOJEKYI.
Meron MonekynsapHbix opOutaneit (MO): cBs3bIBaronIue, pasphIXJAOmKe W HE cBs3bBatomme MO.
OHepreTu4ecKue auarpamMmbl. DJIEKTPOHHBIE CTPYKTYPBI M CBOMCTBA MOJIEKYJI, COCTOSIIMX M3 3JIEMEHTOB
MEPBOr0 M BTOPOTO MEPUOIOB. 'OMOHYKIIEApHBIE U T€TEPOHYKII€apHbIeMOJIeKYbl. CpaBHeHHEe MeTos10B BC
u MO. Meramimdeckas CBsi3b, €€ OCOOCHHOCTH, CBOMCTBA. 3aBUCHMOCTH (DPM3UKO-XUMHUECKUX CBOUCTB
BEIIECTB OT BHJA XUMHUYECKOM CBSI3U. MEXMOJIEKYJApHbIE B3aUMOJCHCTBUA: OPHEHTALMOHHOE,
MHIYKIIMOHHOE, AucrnepcHoe. BonxopoaHas cBs3b, MEXaHU3M €€ BO3HUKHOBeHUs. Kpucramimdyeckue
pELIETKN.

Paznen Ned. Xummueckass TepMoanHaMuKka. [IpenMer u 3ajaun XMMHYECKOH TEPMOIMHAMUKHU.
TepMoanHaMUUECKHE CUCTEMBI: TOMOTE€HHBIE, T€TEPOTrE€HHBIE; CUCTEMBI OTKPBITHIE, 3aKPBIThIE, H30JUPOBaH-
Hble. Opranu3M Kak OTKpPbITasi TepMOIMHAMUYECKas cucTeMa. buocdepa Kak 3akpbITast TepMOIUHAMUYECKAST
cuctema. 3aKOHbl TEPMOJMHAMUKH: TMEPBBIM 3aKOH, BTOPOM 3aKOH. DHTpomus, dHTanbnud. CTaHIapTHbBIE
COCTOSIHUS BellecTB. TeIuIoTsl cropanus, o0pa3oBaHus BeulecTB. 3aKoH ['ecca U ciefcTBUE U3 HEro. Ypas-
HeHune ['m60ca kak B3aMMOCBS3b SHTPONUHU ¥ SHTAIBIIUU CHCTeMBbl. JHeprus [ mo0ca n HampaBJIeHHE XUMH-
YECKUX PEAKLUN.

Tennossie a3 exTr peakiuii. TepMOXUMUYECKOE M TEPMOIMHAMUYECKOE TIPaBUIa 3HAKOB.

Pa3znea Ne 5. Xumuyeckass KHHETHKA M paBHOBecHe. [Ipeamer u 3a1auu XMMUYECKON KUHETHKU.
CxopocTh XxuMHUeCKON peakiuu. CKOpOCTh B TOMOTEHHBIX U F€TEPOTCHHBIX CUCTEMAaX. 3aBUCUMOCTh CKO-
POCTH peaKIuii OT pa3NIUYHBIX (PaKTOPOB: MPUPOJA, TEMIIEPATYPa, KOHIEHTPAIUS PEarupyroIIiX BEIIeCTB;
3aKOH JIeHcTBYIOMUX Macc. KoHcTaHTa CKOpOCTH peakiui, ee ¢puzndeckuii cMpici. [1nomans moBepXHOCTH
B3aMMOJICHCTBYIOIIMX BeUIecTB. BiusiHue Temneparypsl, SHEprusl akTuBauu. TeMnepaTypHbiil Kodphuim-
eHT ckopocTH. 3akoH Baut-I'odda. Karanus, Buasl katamusa: TOMOTE€HHBIN, TeTeporeHHbId. KaTanu3aTopsl,
MEXaHHM3M JCUCTBUS;, KIacCUPUKAUs KaTanu3aropoB. DepMeHTH Kak OHoIornuecKkre Karaau3aTopsl. WH-
rUOUTOPBI, TACCUBATOPBI, IPOMOTOPHI, KaTauTHUECKue sibl. Peakunu o6patumMbie 1 HeoOpaTUMble. XUMU-
yeckoe paBHOBecHe. KoHcTaHTa XMMHYEeCKOro paBHOBecHs, ee (uznyeckuii cMmbici. [Ipu3Haku paBHOBecus,
ycioBHs paBHOBecus. CMEIIEHUE PABHOBECUS: BIMSHUE JABJICHMS, KOHIEHTPAIUI, TEMIEPATYPbI, KaTaJlH-
3aropsl. [Ipunnun Jle Hlatense.

Pazgea Ne 6. PacTBopbl. O0mue cBegeHus 0 pacrsopax. PactBopel. PacTtBopsl B mpupose. 3Haue-
HHE PacTBOPOB. PacTBOPBI KaK Y4aCTHBIN Cly4all AMCIEPCHBIX CUCTEM. PacTBopuTesb, paCTBOPEHHOE Belle-
cTBO. COOTHOILIEHHE MEXKIY PACTBOPHUTENEM U PACTBOPEHHBIM BEIIECTBOM: CIIOCOOBI BBIPAXKEHUS KOJIHMYeE-
CTBa PaCTBOPEHHOT'O BEILECTBA (MaccoBas J10JIsl, MPOLICHTHOE CO/IEp)KaHNe, MOJIIPHAs KOHLIEHTPAIHs Belle-
CTBa, MOJISIPHAsI KOHLIEHTPALKUs SKBUBAJIECHTA, MOJISUIBHOCTb, TUTP, MOJIbHAS JI0JIsS, paCTBOPUMOCTh. M ne-
aJIbHBIE PACTBOPBI, peajbHble pacTBOphl. PacTBOpeHME BellecTBa Kak TEPMOAMHAMMUYECKUN mpouecc. Ten-
noBeie G dexThl pu pacTBopeHun BemiecTB. ConbBaTHas Teopus pactBopoB JI. MenneneeBa. CoyibBaThI.
I'mppatel. PacTBOpeHHE BELECTB ¢ pa3aMu TUIIAMU CBA3ed. PacTBopuMOCTh. PacTBOpBI HaChILLIEHHbBIE, HEHA-
CBILLIEHHBIE, IEPEHACHIIICHHBIE, YCI0BUA UX cymecTBoBaHusA. Ocmoc. OcMoTrdeckoe nasieHue. [lonsarue o
KOJJTUTaTUBHBIX CBOMCTBAaX pacTBOpoB. YpaBHeHHe BauT - ['odda. 3HaueHne ocMoca A AKHUBBIX OpraHU3-
MOB. [ ' HMOTOHMYECKHE, N30TOHUYECKHE, TUIIEPOTOHMYECKUE PACTBOPBL. DK300CMOC, WU IIa3MOJIM3, SHI0-
ocMoc, WK Jemnasmoinus. IIponecchl B BOOHBIX pacTBopax. Teopus 3JI€KTPOIUTHYECKON TUCCOLUALMU.
DIEKTPONUTHI U HEANEKTPOIuTHI. [{ucconmanus BemecTs. KoanyecTBEHHbBIE XapaKTEPUCTUKU AUCCOLM ALY
CTEIeHb TUCCOIMAlNU, KOHCTaHTa JUCcCOIManuu. 3akoH pa3dasneHust OctBanpaa. CuiibHbIC, claldblie JeK-
TposuThl. M3oToHnuecknii koapduiment. YpaBuenne Bant-I'obda mist cuabHBIX 25ekTpoiauToB. MoHHas
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Cuia, aKTUBHOCTh MOHOB, KOA((HUIIMEHT aKTUBHOCTU. Peaknuu noHHOro oOMeHa. MloHHBIE paBHOBECUS B
pactBopax. Jucconuanus Boasl. BomopoaHsiil mokaszaTens. MeToasl onpeaesieHns BOJIOPOIHOr0O MoKas3aTe-
s (pH): pH - merpsl, unaukaropsl. Peakiuu ruaponnsa. YpaBHeHue ruponusoM. Peakiuu ruaponnsa B
KUBBIX opraHu3Mmax. bydepsl, coctaB, mexanu3m nerictBus. bydepnas emkocts. [Ipumenenne 0ydepos B
xumun. bydepHsie cuctembl opranu3Ma. I'ereporeHHble MOHHBIE paBHOBecUsl. KOHCTaHTa pacTBOPUMOCTH,
WJIU TIPOU3BEICHUE pacTBOPUMOCTH. [Ipon3BenieHrne KOHIIEHTPAIMd MOHOB. Y CIIOBHS 00pa30BaHUs OCAIKOB
(kpuctaiioB). BiausiHue oAHOMMEHHBIX MOHOB Ha PaCTBOPUMOCTDH 3JieKTponuTa. Konkypenuus 3a nos. I'e-
TEpOre€HHbIE PABHOBECHS, MPOTEKAIOIINE B OPraHU3ME B HOPME U TP MAaTOJIOTHUH.

Pasznen Ne7. KommiiekcHble coeqnHeHns. OCHOBHBIE KJIACCHl XUMUYECKUX coenuuenuii. Coenune-
HUs nepBoro nopsiaka. CoelMHEHHUs] BTOPOTO MOPsI/IKa, WM KOMILIEKCHbIE coelMHeHHs. OCHOBHBIE TMOJIO-
KEHUS KOOpauHanMoHHOW Teopun A. Bepuepa. CTpyKkTypa KOMIUIEKCHBIX coennHeHni. Kommnekcoobpaso-
BaTeb, TUTAH b, KOOPAMHAIIMOHHOE YK CIIO0, BHYTpEHHs chepa, BHELTHS cdepa.

Juccomnmanus KOMIUIEKCHBIX coeIuHEeHUH. KOHCTaHTBI YCTOMYMBOCTH W XJIOPOQHUIUI, BUTAMHUHBI
rpynnsl B M T.aI. HECTOMKOCTM KOMIUIEKCHBIX COCIUHEHHMH. THIIBI XMMMYECKUX CBS3€M B COCTaBE
KOMIUIEKCHBIX COCIWHCHHHA. YCTAaHOBJICHHUE KOOPAWMHAIIMOHHBIX (OPMYJT KOMIUIEKCHBIX COCIHMHEHHI:
peakiuu  JBOMHOrO  oOMEHa;  MONIIpHAs  DJIEKTPOMPOBOJHOCTH  pa30aBICHHBIX  PACTBOPOB;
PEHTTeHOCTPYKTYpPHBIA MeTOA. OCHOBHBIE THIBI U HOMEHKIJIATypa KOMIUIEKCHBIX COCIUHEHUMN: KHUCIIOTHI,
OCHOBaHUS, COJIM; AalMJOKOMILIEKCHl, AKBAaKOMILJIEKCh, aMMHUAKaThl, MEPEXOJHbIE PsAbl; LUKINYECKHE,
XEJaTHbIE KOMIUIEKCHbIE coequHeHUsA. [IpoCTpaHCTBEHHOE CTPOCHHUE M H30MEPHUS KOMILUIEKCHBIX
COEAMHEHN . BinsiHue KoopAMHAIIMM HA CBOMCTBA JIMTAHAOB U LIECHTPAJIIBHOTO aroMa. BiausHue nurasgoB Ha
CBOMCTBAa KOMIUIEKCHOTO coeAuHEHHs. [IpuMeHeHne KOMIUIEKCHBIX COEAUHEHHN B XMMHHM. KOMILUIEKCHbIE
COCIMHEHUS B )KUBOU MPUPOJIE: TEMOTTIO0WH, TeMOIIMaHUH

Pa3znen Ne 8. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PeaKIUU. DJIEKTPOOTPUILIATEILHOCTh. AOCO-
JIIOTHAsI U OTHOCUTEJIbHAS 3JIEKTPOOTPULATEIbHOCTh. CTENEHb OKUCICHUS AJIEMEHTOB. Y CTAHOBIIEHHUE CTe-
TEHU OKUCJICHUS 3JIEMEHTOB B COCIMHEHUAX. Peakunu, uaymue ¢ i3MEHEHHEM CTEIIEHU OKHCIICHUS JIEMEH-
TOB. [Ipoueccrl OKUCIEHNS, BOCCTAaHOBIICHHS. BakHENIME OKUCIUTENN, BOCCTAHOBUTEIH.

Knaccudukanmsi OKCHITUTETFHO-BOCCTAHOBUTEILHBIX PEAKIIUNA: MEKMOJICKYJISIPHBIE, BHYTPHUMOJICKY-
JISIPHBIE, TUCTPOTIOPIIMOHUPOBAHUS (CAMOOKHUCIIEHUS - CAMOBOCCTAHOBIICHHUSI). METO/IbI COCTaBIICHUS ypaB-
HEHUH peakIfii: METOJI SJIEKTPOHHOTO OallaHca, MeTO I ToJypeakiuii. Bnusaue ¢pakTopoB cpebl Ha pe3yiib-
tar OBP: temneparypa, pH cpenabl, karanuzatopbl. OKHUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIE IMOTEHIIAAIIBI.
HamnpaBnenue peakmuii. ['myOmHa mporieccoB okuciieHuss U BoccTaHoBiieHus. OBP B mpoMEBITIUIEHHOCTH.
OBP B Ouonoruueckux cucremax. Ocodennoctu nporekanuss OBP B )XuBBIX OpraHusmax.

Pazgea Ne 9. Duexkrpoxumus [Ipeamer u 3agaum snektpoxumun. CTaHAAPTHBIE 3JIEKTPOJHBIEC TO-
TEHLMAaJIbl METaUI0B. BOIOPOAHBIN 37eKTpOoa. P HanpskeHHit MeTaaioB. XUMUYECKHUE UCTOYHUKH JIICK-
TPUYECKON PHEPTUM: TAJIbBAHUYECKUE DJIEMEHTHI, aKKyMYJISITOPbl. DJIEKTPOXUMHUYECKOe ypaBHeHne HepH-
cra.

DIIEKTPOJIN3 KAK OKCUIIUTEIbHO-BOCCTAHOBUTEIIbHAS PEAKLIMS. DJIEKTPOIU3 PACIIJIABOB U PACTBOPOB.
Karonubie nponeccel, anoaHbie mpoiiecchl. MTHepTHBIN aHO. AKTUBHBINA aHOM. 3aKOHBI 3neKTpoiusa. [Ipu-
MEHEHHE DJICKTPOJIM3a B TMPOMBIIIJICHHOCTH. DJIEKTPOIKCTPAKIIUSA, SJIEKTPOJUTHUYECKOE padHUHUPOBAHUE.
I"anpBaHOIUIaCTHKA, TrambBaHocTerus. Kopposus. Koppos3us MertamnoB u skoHOMUYecKuil ymiep0. Buabl
Koppo3ur. OCHOBHBIE METO/IbI 3aIIUTHI OT KOppo3ur. Koppo3nonHas ctoilkocTs MeTaiuioB u [ICXD.

DIEKTPOXUMUYECKHUE SIBJIICHUS B )KMBBIX OpraHu3max. bruosnexkrpuyeckue noTeHIuaibl.

Pazgea Ne 10. XuMus 3/1eMEHTOB, OTHOCSIIIMMCS K Pa3HbIM ceMelcTBaM. XUMHUS S - DJIEMEHTOB,
o0IIasi XxapakTepucTUKa aTOMOB. PacpocTpaneHHOCTh B ipuponae. Bomopoxa u ero coequnenus. ['uapuasl.
Toxcukomnorus. lllenounble u 1meI0YHO-3eMeENbHBIE 3JIEMEHThI. OCHOBHBIE MUHEpaJbl. XUMHUS BOJHBIX pac-
TBOpOB. OKCUIBI, TUIAPUABL, THAPOKCHUIBI, coiu. llpumenenue, momydenue. buonoruueckas poip s -
AJIEMEHTOB. XUMHUS P - JIEMEHTOB, O0IIas XapaKTEPUCTHKAa aTOMOB. PacnipocTpaHeHHOCTh B IPHUPOJE, OC-
HOBHbIe MUHepalibl. DU3MKO-XUMUYECKHE CBOIMCTBA MPOCTHIX BEIECTB U3 CEMEUCTBa P-3JIEMEHTOB: OO,
ATIOMUHHNA;, YTIEPO, KPEMHHUH, cepa, TajloreHbl; 0JI0BO, CBUHEII, a30T, (hochop; KUCIopoa. XUMUS BOJTHBIX
pacTBOpoOB coenuHeHuit. OKCUIbI, TUAPUIBI, TUIPOKCUABI, conu. [loayueHue, mpuMeHEeHUe p - JIEMEHTOB.
buonornueckast poib p - 2JIEMEHTOB B uX coeauHeHui. Tokcukonorus. Xumus d - 31eMEHTOB, 00IIas xa-
paKkTepucTUKa aTOMOB. PacrpocTpaHeHHOCTh B MPUPOJIE, OCHOBHBIE MUHEpaIbl. DU3UKO-XUMUYECKUE CBOM-
CTBa MPOCTHIX BellecTB. [loyyeHne nmpocThiX BelecTB. XUMHUS BOJHBIX pacTBOPOB. OKCHUIIbI, TUIPOKCHUIbI,
COJIM, KOMILIEKCHBIE COeTMHEHUs. bruomornyeckas posb d - 3JIEeMEHTOB M UX COSAUHEHHA. TOKCHKOIOTHS.

Xumus s1aemeHToB [- B - rpynmer: meas, cepedpo, 3070T0; XuMus 351eMeHTOB; 11 -B - rpynmbl: nuHK,
KaJMUW, pTyTh; XuUMHUs 3neMeHToB; [II-B rpynmbl: ckaHauii, UTTpUi, JIAaHTaH, aKTUHHUM; XUMHS SJIEMEH-
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TOB;1Y-B rpynmsl: TuTaH, IUPKOHUMA, TadHMI; XUMUS 371eMeHTOB; V- B rpynmsl: BaHaauii, HHOOMIA, TaHTAT;
XuUMUs 1eMeHToB; VI - B rpynmsr: xpoM, Mmonu6aeH, Boiabhpam; xumus diaemeHToB; VII - B rpynmer: map-
raHen, TexHeuuu, peHui, xumus; VIII - B rpynmsl: 31€MeHTBI cEMENCTBA Kelie3a, MIEMEHThl CEMENCTBA
IJIaTHHBI.

Xumus f-37eMeHTOB, 00IIasi XapakTepUCTUKa aTOMOB. PacipocTpaneHHOCTh B npupoze. OCHOBHBIC
MUHEpAbI.

DU3NKO-XUMHYECKHE CBOMCTBA MPOCTHIX BellecTB. OKCUIBI, TUAPOKCUIBI, COIH U KOMIUIEKCHBIE CO-
enunenusd. [lonydyenue, npumenenue f - snemenToB. buonornueckas poinp f - snemenToB. Tokcukogorus.
Xumust 6J1aropoIHBIX Ta30B. MICTOpHUS OTKPBHITHS OJIArOPOIHBIX (MHEPTHBIX) ra3oB OOIIas xapaKTepucTHUKa
aToMoB. [IpuunHBl ycTOMYMBOCTH (MHEPTHOCTH) aTOMOB. PacmpocTpaneHHOCTh B mpupoje. OTopumabl, ok-
CHUJIbl, KOMIUIEKCHBIE CO€IMHEHUSI MHEPTHBIX Ta30B. [lonyyeHue, npuMeHeHne HHEPTHBIX ra3oB. TOKCHKOI0-
THSL.

Pa3znea Ne 11. BBegenne, ocHoBHbIe MOHATHS. TeopeTHyeckue 0CHOBBI OPraHU4YeCKOi XMMHH.
[Ipenmer u 3agaun opranndecko xumuu. Victopusi pa3BuThs HayKd. MecTO OpraHM4ecKO XUMUU CPEln
HayK o npupoje. Posib opraHudeckoil XuMUU B COBPEMEHHOM KU3HU. OCHOBHbBIE HCTOYHUKH OPTraHUYECKUX
COeTMHEHMI. MeToIbl M3yUYeHHsI OPTaHUYECKHUX BEIIECTB, OCOOCHHOCTH OPraHMYECKUX coearnHeHuit. Mero-
Jbl OYUCTKH OpraHUYecKuX BemlecTB. KauecTBEHHBIM M KOJIMYECTBEHHBIM 3JIEMEHTHBIA aHANU3 BEIIECTB.
MonekynspHbie U CTPYKTypHBIC (hopmyibl. [Ipennocsiku co3gaHust TeOpur CTpoeHus BemecTB A. bytie-
poBa. OCHOBHBIE MMOJOXKEHHUS TEOPUH CTPOCHHsI BemiecTB. SIBieHue nzomepun. Buabl nzomepun. Kondop-
Mepel. Dopmynsl Hetomena. HoMeHkIaTypa OpraHu4ecKuX COSAMHEHUN: TPUBUAIbHAs, palluoOHaIbHas (pa-
JUKaNIbHAsI), CUCTEMATUYeCKasd. DIEKTPOHHOE CTPOCHHE aTOMOB. BajeHTHBIE COCTOSHHS aToMa yriepoja.
SBneHne rudOpUIM3aIU AIEKTPOHHBIX 00JAKOB, THOPHUAHBIE OpOUTaIu. THUIIBI XUMHYECKOW CBSI3M B Opra-
HUYECKHX MOJIEKYyJaX. XapaKTepUCTUKN KOBAJICHTHBIX CBSI3el M METOJbI UX onpeneneHus. KpaTHsie cBs3m,
ux oOpazoBanue. BonoponHas cBs3b. Tunbl OpraHndeckux peakuuid, ux Kiaccuukanus: peakuu 3aMerie-
HUS, IPUCOCIUHEHUS, OTIICTUICHUS (SIMMHHHPOBAHWS), H30MEPU3ALIUY; TTOTUMEPU3AINN, KOHICHCAINA U
MTOJTMKOHACHCAITUH; TOMOJIMTUYECKHUH (paJuKaIbHBINA) U TETEPOIUTHUCCKUI (MOHHBIN) pa3pbiB cBszeil. Hyk-
neounbHbIE, AMEKTPOPUIbHBIE peareHThl. [I[poMeXyToUHbIe aKTUBHBIC YaCTHIIBI. B3auMHOe BIUSHUE aTO-
MOB B MoJsiekyne. UHnykTuBHBIN 3 dekT, ero ocobeHHocTu. DPdeKT conpsikeHus: (Me30MepHbI 3P heKT),
€ro 0COOCHHOCTH.

Pa3znen Ne 12. Xumusi HachIIEHHBIX yIiaeBoaopoaoB. llukioankanbl. YrieBoaopo sl anudaru-
geckoro psga. [IpeaenvHbie, WM HACHIICHHBIE, YTICBOAOPOABI psifna MeTaHa (mapaduHsl, ankaHsl). ['omo-
JIoTusl, TOMOJIOTH, TOMoJIoru4eckas pasHocTh. CTpoeHHe MOJeKyJbl aakaHoB. HoMmeHkiaTypa, u3omepusi.
OOm1ast XxapakTepuCcTUKa (PU3MUECKUX U XUMHUUECKUX CBOMCTB. XapakTepHble peakuuu. [lomydenue, mpume-
HeHue ankaHoB. OTaenbHble npeacraBuTennd. CTpoeHUE MOJEKYI UKIOAIKAHOB. Y CTOMYMBOCTD MOJIEKYJI:
yTJI0BBIE, TOPCUOHHBIE HampspkeHus. KondopManmonnasle mpeodpa3oBanus MUKIOB. HoMeHkIaTypa, usome-
pusi: Cy)KeHHE M PACUIMPEHUE LMKIOB, NMPOCTPAHCTBEHHAs M30MEpHUs 3aMEIICHHBIX HUKIOB. OTIenbHbIE
MPEICTABUTENN: [HUKJIONPONaH, MUKIO0YTaH, IUKJIONEHTaH, IMKJIOTeKCaH, X XHMHYECKas aKTHBHOCTb.
Crioco0sI moTydeHus IUKIIoanKaHoB. Haxoxmenue B mpupoe.

Paznen Ne 13. Xumus ajikeHoB. AJKagueHbl. AJKHHBbI. CTPOCHUE MOJIEKYI, THII THOPHIAN3AIIIH
ANEKTPOHHBIX 00JaKOB MpH 00pa30BaHUM KpaTHOU CBsI3U. Bubl n30Mepun aqkeHOB: U30MEpUS YTIEPOIHO-
ro CKeJIeTa, MOJOXKEHUS KPaTHOW CBSI3U, LIUC-TPaHC-U30MEpPHs; MEXKIaccoBas m3omepus. Homenknarypa
ankeHoB. OO1as xapakTepucTuka (U3NUECKUX U XMMUYECKHUX CBOMCTB alKeHOB. Peakium npucoeauHeHus
K aCHMMETPHUYHBIM aJIKCHaM: IIpaBuio0 MapKOBHHUKOBA. BiusHue ycioBui IPOBENCHUS PEaKIMi HA COCTaB
MPOIYKTOB peakiuid. Peakius ormernieHus: npaBmwio 3aineBa. KauectBennsie peaknuu. CriocoOb! moyde-
HU aJIKCHOB. XapaKTEPUCTUKA OTJEIbHBIX IIPEACTABUTEIICH.

CtpoeHue MOJEKyJ allkaJueHOB, Kiaccu(UKalMs: KyMYJIHPOBAHHbIE, CONPSKEHHbIE, U30JIUPOBaH-
Hble 1ueHbl. OCOOCHHOCTH CTPOSHUSI MOJIEKYJ COMPSDKEHHBIX AUEHOB (3 dekT conpsukenus). HomeHknary-
pa u u3omepus ankaaueHoB. OO0mias xapakTepucTuka (PU3MUECKUX U XUMHUYECKUX cBOUCTB. [lonmyuenue nu-
eHoB. OtaenpHbIe peacTaBuTend. Kaydyku u pe3suHsl (371aCTOMEPBI).

CtpoeHue MOJeKya alkuHOB. Tum ruOpuanM3anuu 3JeKTPOHHBIX 00JIaKOB aTOMOB yriepoja, oopa-
3YIOUIUX TPOUHYIO CBs3b. OOIIasi XapakTepucTUka (HU3MYECKHX U XUMHUYECKUX CBOWCTB alnKWHOB. Kauecrt-
BEHHbIE PEaKIny, MO3BOJISIONINE BBIABUTH TPOHHYIO CBsi3b. HoMeHKkaTypa u u3omepust ankuHoB. [lomyye-
HUE, TPUMEHEHUE ATKUHOB. XapaKTEPUCTUKA OTACIIbHBIX MPEICTaBUTENICH: alleTUIICH, BUHUJIALIETUIICH.

Pa3znen Ne 14. Apennl. [IpousBoanbie yrieBoaopoaoB. Victopust oTKpeITHs O€H30J1a, YCTaHOBJIE-
HUE CTPYKTYpHOH hopmyibl 6eH30ma. DPdeKT conpsukeHus B MolieKyne 6eH3ona. ApomMatnuHocTh. [IpaBu-
1o Xrokkens. Banentasie nzomepsl 0eH301a. OO0Ias xapakTepucTuka (PU3nIecKnx ¥ XUMUUECKUX CBOMCTB
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OeH3oma U ero romojoroB. HomeHknatypa, uzoMepusi ToMooroB 0enszosia. OCOOCHHOCTH PEaKIUM dJICK-
TpOUIBLHOTO 3aMelIeHNs B O€H30JIbHOM SIIpe: OpUEHTAIUsl, OPUEHTAHTHI MepBOTo, BTOporo ponaa. Heben-
30UHBIE APOMATHYECKHE COEANHEHNs. MHOTOsIEpHbIE apOMaTUUYECKUE yriaeBoaopoabl. CoeMHEHUs ¢ U30-
JUPOBAHHBIMH, KOHJACHCUPOBAHHBIMU O€H30JIbHBIMU siZjpaMu. HadTanuu, antpaneH, peHanTpeH.

[lonsTHe 0 XapakTepucTHUECKOH rpymie. MoHOraaoreHnpon3BoAgHble alKaHOB. CTpOEHHE MOJIEKY-
761, PeakiinoHHOCIIOCOOHOCTh TajoreHnpon3BoAHbIX. Homenknatypa u usomepusi. OO0miasi XxapakTepucTHKa
(GU3NYECKUX U XMMUYECKUX CBOMCTB TraJlOTeHNPOU3BOAHBIX. [lomyueHue, mpuMeHeHHe, OTAEIbHbIC Mpe-
CTaBUTENU. XJIOPOPraHUYECKUE MPOAYKTHI B IPOMBIIIJIEHHOCTH. J[U- U MOIUTaTOreHITPONU3BOIHBIE aJIKaHOB.
Homenknarypa u u3oMepusi, OTJeNbHBbIC NMPEACTAaBUTENH. | anoreHnpou3BoaHble aakeHoB. OcobeHHOCTH
cTpoeHust MoJyekynbl. Homenknarypa u uzomepus. O0mmas XxapakTepUCTUKAa (U3NYECKUX M XUMHUYECKUX
cBoiicTB. OTAENbHBIC TPEICTAaBUTENN. Bnusaue xyop- u Gropcoaepkamux BemecTBs Ha ouocdepy. IIpo-
0JieMa 030HOBBIX JIBIP.

Paznen Ne 15. Cniuptel n ¢enoasnl. Ilonstue o GpyHkimonansHoil rpynmne. Kucnopoaconepxaiiue
anudaruyeckue coenuHeHus. OgHoaromuble cnupThl. CTpoeHrne Monekyibl. OJHOATOMHBIE TNpeebHbIE
cnupthl (ankanonsl). Homenknarypa u m3omepus. OOmias XapakTepucTUKa (DU3MUECKUX U XUMHUYECKUX
cBOMCTB criupToB. KauecTBeHHbIE peakuuu. [lonyuenne, npumeHeHne ankanoaoB. OTeNbHbIE PEICTaBUTE-
nu. BnustHue cniuptoB Ha opraHu3M. OHOATOMHbBIE HEMPEIEIbHbIE CIIUPTHI: AJTKEHOIbI U aJIKUHOJBL. SIBIe-
HHUE KETO-€HOJBHOM TayToMepuu. Beicmme crnuptbel. MHOroatomMueie cnuptbl. CTpoeHue Monekynbl. Ho-
MeHKJaTypa U uzoMmepus. OOmas xapakTepucTuka (QU3MYECKUX U XMUMHUYECKUX CBOMCTB MHOTOATOMHBIX
cnuptoB. KadecTBeHHbIE pPeaKkIM MHOTOATOMHBIX CHHUPTOB. OTHeIbHbIE MPEICTABUTENN: TIUKOJIb, TIIUIe-
puH. [lonyuenue, npuMeHeHHe TIIUKOIS, ruuepuHa. CoupThl BHICIIEH aTOMHOCTH (TIOJIMOJIBI). ApomMaTnde-
ckue cnupThl U GeHosbl. 3oMepus u pu3ndecKkrue CBOMCTBA. XUMHUUYECKHE CBOMCTBA apOMAaTHUYECKHUX CITHP-
ToB U (eHo0B. KauecTBeHnsle peakiuu. [lonydyenune, npumenenue Gpenonos. OTnenbHbIe TPEICTABUTEIH.

Pa3znen Ne 16. Aabaeruabl M KeToOHbI. CTpOEHUE MOJIEKYIIBI IPEACIbHBIX ATbJETHI0B (QJIKAHAIIH)
U KeToHOB (ankaHoHbl). KapOonuneHast rpynna. Homenknarypa u uzomepusi. OOmmas xapakTepucTuka ¢u-
3UYECKUX U XUMUYECKUX CBOWCTB ajbJAETUAOB U KeTOHOB. KauecTBeHHbIE peakiuu anbaeruaoB. OTaenbHbIe
npencraButeny. HempenenabHble NN CONPSKEHHBIE alubAerubl U KeTOHbL. CBOWMCTBA U OT/AEIbHBIE IIPECTa-
Butenu. JlukapOoHWIbHbBIE coeTuHeHNs. XHHOHBI. CTpoeHue MoJieKysbl. CBOMCTBA XUHOHOB.

Pa3znen Ne 17. KapoonoBble KHCI0TBI. OKCHUKHCIAOTBHI. OKCOKHCI0TBI. CTpOEHUE MOJEKYIbI OJ1-
HOOCHOBHBIX KapOOHOBBIX KucioT. KapbokcunpHas rpynna. HomeHnknatypa M n3oMepusi alkaHOBBIX KHC-
not. O0m1as xapakTepucThKa GU3MUECKUX U XUMUYECKUX CBOMCTB KUCIIOT. KauecTBEHHBIE peakui KUCIOT.
[Tonydyenue, npumenenue kucior. OtaenbHble npencraButenud. Haxoxaenune B npuponae. OIHOOCHOBHbBIE
HenpeaenbHble KapOoHOBbIe KUCIOTHI. [IpencraBurenu. Apomatuueckue KucaoTel. [IpencraBurenu. Bric-
1IMe mpefeNibHble U HenpeaenbHble KUciIoTel. Mbuta. Moromue cpenctBa. CHHTETUYECKUE MOIOIINE Cpell-
crBa. /IByxocHOBHbIE KUCIOTH. HoMeHkIaTypa, obmme criocoos! nonydenus. Haxoxnenue B mpupoze. Ot-
JieNIbHbIE MPeICTaBUTENN. AHTUIPHUIBI KapOOHOBBIX KUCIOT. CriocoObl mosydeHus u cBoiicTBa. OTaeNbHbIE
npencraButenu. IlpencraBurenn, n3oMepusi OKCUKUCIOT. OnTudeckass akTUBHOCTb. CBOMCTBa OKCHKHCIIOT.
OKCOKHCIIOTEI M UX CBOMCTBA

Pa3znen Ne 18. Cao:kubie >pupsnl. [IpocTtsie 3¢upsl, criocodbr 00pazoBanus u3 cnuptoB. Homenka-
Typa, n3oMepus. O01as XxapakTeprucTuka GU3NIECKNX U XUMHUYECKUX CBOMCTB NMPOCThIX 3¢upoB. Haubomnee
BaKHBIE TIPEJICTABUTENN. DMOKCUABL. CTpoeHHE MOJEKYIbI, (U3UKO-XUMUYECKHEe CBOMCTBA. KpayH-2Quphl.
Crpoenne MoJeKyibl, (PU3UKO-XUMHUUECKUe cBoicTBa. [lonyuenue, npumenenue 3¢upos. Craoxuble 3¢upsl,
criocoObl oOpazoBanusi. CTpoeHne Moiiekyibl. HomeHnkimarypa, nzomepus. O0mas xapakTepucTuka Gpuznde-
CKHX U XMMHUYECKUX CBOMCTB CIOXKHBIX 3(hUpoB. PacnpocTpaHeHHOCTh CIIOKHBIX A(UPOB B MPUPOAE, MPE-
craButenu. CloxHble 3QUPBl CIUPTOB U HENPEAENbHBIX KHUCIOT. [IpuMeHeHHne CIIOKHBIX 3(UpPOB B IMPO-
MBIIIIEHHOCTH. Bocka - cioxHble 3(UpBl BBICHIMX JKUPHBIX KHUCIOT W BBICHIMX CHUPTOB. DU3MKO-
XUMHYECKas XapaKTePUCTHKA OTACIbHBIX MPEJACTaBUTENCH (CriepMalleT, JTaHOIUH U Ap.). JKupbsl U )KUpomo-
noOHbIe BemiecTBa. JKUpbI Kak CI0KHBIE AGUPHI MIHIIEPUHA U BBICIINX KUPHBIX KUCIOT. 3aciayra beptio u
M. HleBpenst. Cuntes xupoB. CTpoeHne MOJIEKYIbI )KUpoB. M3omepusi, HoMeHKIarypa. O01mas xapakrepu-
CTHKa (PU3NYECKUX M XMMHUYECKUX CBOMCTB >XKUPOB. JKHpBI kKHUAKHE, TBepable. [ maporenezanus >XUpPOB.
Maprapun. Macna. HeBrickixatommue 1 BbICbIXaromie Macia. Onuda.

Pa3znen Ne 19. Vraesoasl. Knaccudukarust yrieBooB, MPEACTaBUTEINM MOHOCAXapHIOB: TIIFOKO3a,
bpykTo3a, pubo3a u ne3okcupru603a. CTepeon3oMepsl, SIMUMEPH3AIHs, HUKIOLEIHAS TayTOMepHs. XuMHU4Ie-
CKHe CBOiicTBa MOHOcaxapuaoB. [IpencraButenu u cBONCTBa AUcaxapoB: caxaposa, MajabTo3a, JaKT03a, 0COo-
OEHHOCTHU UX CTPOEHUS U CBOMCTB. buonoruueckas pans. [lomucaxapuapl: Kpaxmai, IIIMKOTEH, LEJUTI0I03a,
O0COOEHHOCTH MX CTPOCHHS M CBOMCTBA.DYHKITUHN yTIE€BOIOB
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Pa3znen Ne 20. A3oTocoaep:xainiue yriieBoaopoabl. OcoOeHHOCTH CTpoeHUs aToma a3oTa. CTpoeHue
MOJIEKYJIbl aMmmuaka. OCHOBHbIE CBOMCTBa amMMmuaka. AMuHbl. CTpoeHue MoJiekyibl. [lepBuunbie, BTOpUY-
HBIC, TPCTUYHBIC aMUHBI, YCTBCPTUYHBIC AMMOHHWCBLIC OCHOBAHUA. HOMGHKHaTypa, HU30MCpHA aMHUHOB. 06-
masi XapakTepUCTHKa (PU3NYECKUX M XMMHUYECKHUX CBOMCTB aMHUHOB. AMUHBI — OpraHMYeCKHE OCHOBAHUS.
CpaBHEHHE OCHOBHBIX CBOMCTB IIEPBUYHBIX, BTOPUYHBIX, TPETUUHBIX aMUHOB. [Ipupona panukana, ero Biau-
STHUE HA CBOMCTBA aMUHOB. APOMAaTHYE€CKUE AMUHBI; aHWJIHMH. [Tonyuenne amunHoB. Peakuus 3uHHUHA.
[Tpumenenne aMmuHOB. OTAETbHBIC MPEICTABUTEIN. AMUHOKUACIOTH. Kiaccupukarys aMMHOKUCIIOT: MOHO-
aMHUHOMOHOKapOOHOBBIE, MOHOAMHUHOMKAPOOHOBBIE, TUAMUHOMOHOKAPOOHOBKIE, TUAMHUHOINKAPOOHOBEHIE.
Knaccugukanus aMUHOKHCIIOT 110 MOJIOKEHUIO aMUHOTPYIIIBL: o, 3, v, ¥ T.A. - aMUHOKHUCIOTHI. OOmias xa-
pakTepucTUKa PU3NYECKUX U XUMUYECKUX CBOMCTB aMUHOKHUCIOT. OTaenbpHbIe MpencTaBuTeny. buomgornue-
CKO€ 3HaUYE€HHE aMUHOKUCIIOT.

Pazgea Ne 21. I'etepouukinveckue coequHeHus. [IoHATHE O reTEPONUKINYECKUX COCAUHEHUSIX,
rerepoarombl. O0Iasi XapakKTepUCTUKA IeTepOLUKIOB. BO3HUKHOBEHHE apOMAaTHYHOCTHU. [IaTHUNIeHHbIE Te-
Teporukibl: pypan, TnodeH, muppoit. Obmas xapakTepucTuka PU3NIECKUX U XUMHUYECKUX CBOMCTB. [1aTH-
WICHHBIC T'CTCPOUUKIIBI C IBYMS I'€TCPOATOMAMMU. OcHOBHEBIE MpeaACTaBUTCIIN. IlecTnuneHHbIe reTeponuK-
ael: upuauH. OOmas xapakTepucTika (GU3MYeCKUX U XMMHYECKUX CBOMCTB. lllecTHUIeHHBIE TeTePOLIMKITbI
C IByMs rerepoaToMaMu: MUPHIA3WH, MUPUMUANH, TMHPA3UH, OKCa3uH, THa3uH. OOmas XapaKTepuCTHKA.
[Ipou3BoHbIE MUPUMHUANHA - Ypalui, TUMHH, HUTO3UH-a30TUCThIE OCHOBaHUA. OOIas XxapaKTepUCTHKA.
KOHI[GHCI/IpOBaHHBIe TCTCPOLUKIIBL: ITYPUH. HpOI/I3BO,Z[HBIe IMypuHa - aACHUH, T'YaHUH-a30TUCTbIC OCHOBAHUS.
OObmas xapakTepucTuka. buonornyeckoe 3HaueHHE reTepolUKIOB. HykienHOBbIE KUCIOTHI, MOYEBasl KH-
ciota, kodenH, reoopomut. [Tonarue 06 ankanongax. OOIIas XapaKTEPUCTHKA.

4.3 JlabopaTopHble padoThI

Ne JIP Ne HaunmenoBanue 1ab0paTopHbIX paboT Kos-so
paznena 4acoB
1 1 Pabota B xuMmu4eckoii 1abopatopum. 2
2 2 CrtpoeHue aToMma. 2
3 5 XHUMUYecKasi TEPMOJUHAMUKA. 2
4 6 XuMHYeCKasi KWHETUKA U PABHOBECHE. 2
4 6 PactBopsI, pacTBOprMOCTH. PacTBOpHI, CIOCOOBI BRIpAXKEHUS UX KOH- 2
LICHTPAL1H.
5 7 CBolicTBa ¥ OJIY4YEHUE KOMIIJIEKCHBIX COCIMHEHUN. 1
6 8 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH. 1
7 9 DIEKTPOXUMHUS, SJIEKTPOIIN3. 2
8 10 XHMHSI JIEMEHTOB. 2
9 11 CocTaB OpraHu4ecKux BEILECTB. 2
10 12-13 | CpaBHUTENIBbHBIN aHATIU3 CBOMCTB AJIKAHOB, aJIKEHOB U aJIKMHOB. 4
13 15 Criuptel 1 GpeHonbl. PU3NKO—XUMUYECKHE CBOWCTBA 3TAHOJA, TIMKO- 2
JIs1, TIMIeprHa u GheHona.
14 16 Anpaeruapl U KeTOHbI. DU3UKO-XUMUYECKHE CBONCTBA (JOPMAIIbICTH- 2
14, alleTallbJIeTH/ia, alleToHa.
KapOonoBsie kucinotel. CpaBHUTEIbHAS AKTHBHOCTH KHCIIOT. 2
15 17 Crnoxuble 3¢upbl. CBOHCTBA KHPOB 2
16 27 CTpoeHue U CBOMCTBA YTJIEBOJIOB 2
Uroro: 32

5 YyeOHO-MeTOAMYECKOE 00ecTIeueHHue JUCIUTIINHBI

- Koposun, H.B. O6mas xumus [Tekct] : yue6 / H.B. KopoBun.- 6-e¢ u3z., ucnp. — Mocksa :
Bricmas mkosa, 2005. - 557 c. : un. - (Ilobeaurens koHKypca yueOHHKOB). - bubmuorp.: ¢.546. - ISBN 5-
06-003939-0.
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- IIpecc, N.A. OcHoBbl o00miel xumuH : ydeOHOe Tmocobue [DnexkTpoHHBIH pecype]. /
N.A. Tlpecc. - Cankt-Ilerepoypr : Xumuzmar, 2006. - 352 c. - ISBN 5-93808-116-5. - Pexxum mocty-
na: http://biblioclub.ru/index.php?page=book&id=98339

- Kum, A.M. Opraandeckas Xumus : yaeoHoe nocobue [Dnektponnsiii pecype]. / A.M. Kuwm ;
MunucrepcTBo obpazoBanusi Poccuiickoit @enepaunu, HoBocubupckuii 'ocynapctBennsiii I[lenaroruye-
CKHIl YHUBEpPCUTET. - 4-€ u31., uctp. u aoim. - Hopocubupck : Cubupckoe yHUBEPCUTETCKOE M3IaTENhCTBO,
2004. - 848 c. - ISBN 5-94087-156-9. - Pexum J0CTY-
na: http://biblioclub.ru/index.php?page=book&id=57255

- bymunoposa, I'.B. ®usuueckas xumus : ydeOHOe mMocoOHe [DIeKTpoHHBIA pecypc]. /
I'.B. bymunoposa, FO.I'. l'amsimerauaoB, X.M. SApomesckas, B.I1. bapabanos ; MunucrepcTBo 00pa3oBaHus
u Hayku Poccum, denepaibHOE TOCYIapCTBEHHOE OFOKETHOE 00pa3oBATENbHOE YUPEKIECHUE BBICIIETO
npodeccuoHabHOTO 00pa3oBaHus Ka3zaHCKHI HalIMOHAIBHBIN MCCIICOBATEILCKUM TEXHOJIOTHUYECKUN YHU-
BepcurerT. - Kazans : U3parensctBo KHUTY, 2012. - 396 c. : un., Tabn. - ISBN 978-5-7882-1367-5; - Pe-
*)uM gocrtyna: http://biblioclub.ru/index.php?page=book&i1d=258360

- Hurouu, N.K. Kypc ananutuueckoit xumuu [Tekcr] : yue6. / U. K. IlutoBud .- 8-¢ usm., crepeo-
tur. — CkakT - [letepOypr : Jlans, 2004. - 496 c. : uin.. - bubmumorp.: c. 472-474 - ISBN 5-8114-0553-7.

5.2 lonosiHUTeIbHAS JIUTEPATYpPa

- XaxanuHa, T. I. Amnamutnueckas xumus [Tekcr] : yue0. mocobue / T.M. Xaxanuna, H.I'.
Hukntrna . — Mocksa : FOPAMT, 2010. - 278 c.. - (OcHoBbI Hayk). - bu6mmorp.: c. 278 - ISBN 978-5-9916-
0132-0.

- I'enepman, M.,  Komnouanast xumus [Tekcr] : yueonuk / M.U. I'enbdpman, O.B. Kosaie-
Bu4, B.II. FOctpatoB .- 3-¢ u3n., crepeorur.. — Cankr-IletepOypr : Jlanb, 2005. - 336 c. : wr.. - ISBN 5-
8114-0478-6.

- Epmos, 0. A. O6mas xumus. buoduznueckass xumusi. XuMusi OMOTeHHBIX 37eMeHTOB [TekcT] :
yue6. / Epmos FO.A., ITonkoB B.A., bepnsan A.C. u np ; mox pen. KO.A.EpmoBa. - 2-e ucnp. u jom. —
Mockaa : Beicmasg mkomna, 2000. - 560 c. : un. - ISBN 5--06-003-626-x.

- Aptemenko, A. U. Opranndeckas xumust [ Tekct] : yue6. / A. . ApreMeHKo .- 4-e u3., nepe-
pab. u nom.. - Mocksa : Beicmias mkoma, 2000. - 559 c. : uin.. - ISBN 5-06-003834-3.

- O6mas xumus [Tekcr] : yue6. / L.I'. XomueHnko . - Mocksa : HoBas Bomna, 2002. - 464 c. -
ISBN 5-7864-0026-3.

- Crpombepr, A.I'.  ®usnueckas xumus: YueOnuk / A. I'. Crpombepr, . I1. Cemuenko ; [Tox pen.
A. T'. Crpombepra.- 5-¢ uzn., ucnp. — Mocksa : Beicimas mkona, 2003. - 527 c. : uin. - ISBN 5-06--0036627-
8.

- T'nunaka, H. JI. O6mas xumus [Tekcr] : yue6. mocobue / H. JI. I'nmunka.- 30-e u3a., ucnpas.. —
Mocksa : Unrerpan-Ilpecc, 2005. - 728 c. - bubauorp.: c. 704-705. - ISBN 5-89602-017-1.

- T'nunaka, H. JI. O6mas xumus [Tekcr] : yue6. mocobue / H. JI. I'munka.- 30-e u3a., ucnpas.. —
Mocksa : Unterpan-Ilpecc, 2004. - 728 c. - bubauorp.: c. 704-705. - ISBN 5-89602-017-1.

- Axwmeros, H.C. O6mas u Heoprannyeckas xumus [Teker] : yue6. / H.C. AxmeToB.- 6-¢ u3j., cre-
peotun. - Mocksa : Beiciias mkona, 2005. - 743 c. : un. - ISBN 5-06-003363-5.

- @usnyeckas xumus. B 2-x kH. KH.2. Dnekrpoxumusa. XuMudeckas KHHeTUKa U katanus [ Tekcr] :
yueb. / mox pen. K.C. Kpacnosa .- 3-e u3n., ucnpas.. — MockBa : Beicmast mkosna, 2001. - 319 c. : wi.. -
ISBN 5-06-004026-7. - ISBN 5-06-004027-5.

5.3 llepuoguveckne U3TaHUsA

XuMHus U )KU3HB: )KypHal. - MockBa, : M31aTenbcTBO HayyHO-NOMYIISIPHOM ITEpaTyphl "Xumus u
KHU3HB"

5.4 UnTepHeT-pecypcesbl

http://www.ict.edu.ru/ - UKT-Ilopran: bubnuoreka. Pexxum nocryna: http://www.ict.edu.ru/
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http://www.chem.msu.su/ - DnekrpoHHass OHOIMOTEKa YUEOHBIX MaTEPHAIOB IO XUMHH CaiTa
«Chemnety». Pexxum noctyma: http:// www.chem.msu.su/rus/elibrary/

http://www.greenchemistry.ru/ - Hayuno-o0pa3zoBaTtenbHblii LleHTp «XuMusi B MHTEpecax ycToHuu-
BOTO  pa3BUTHS — 3eleHas XUMHUsA» - pa3fgen YdyeOHble MaTepuanbl. Pexum  goctyma:
http://www.greenchemistry.ru/index.htm/

http://www.en.edu.ru/ - Xumms. Pexxum noctyna: http:// www.en.edu.ru/catalogue/3

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(pOPMALMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX HH()OPMALMOHHBIX TEXHOJIOTHI

1 LibreOffice

2 Microsoft Office 2007 (yiuuensust mo gorosopy Ne I[10/8-12 ot 28.02.2012 1.).

3 http://n-t.ru/ri/ps Caiit Alhimikov.net: ydaeOHbIE U ClTpaBOYHBIE MATEPHAIIBI IO XUMUH

4 http://www.chemport.ru Xumunueckuii cepsep HimHelp.ru: yueOHble u cipaBoyHbIE MaTe€pHUaIbI
5 http :// window. edu.ru - EaquHoe 0KHO m0cTyma K 00pa3oBaTEIbHBIM PECypCaM.

6 http://rscfru/ru - Poccuiickuii Hayunsiit pona (PHD).

6 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHILINHBI

VYyeOHasi aynuTopus JEKIHUOHHOIO THUIA, OCHAILEHHBIE CIEAYIOUIMM O00OpYyI0BaHUEM: CTallMOHAp-
HBIA MYJIBTUMEINA-TIPOEKTOP U MPOEKLUOHHBINA 3KpaH, MePeHOCHON HOYTOYK, Kadeapa, mocaJ0uHble MecTa
JUTsl o0ydaromumxcs, pabodee MECTO MpernoaaBaTes, ydeOHas Jocka.

VY4eOHble ayTUTOPUU [T TIPOBEACHHS TPYIIIOBBIX KOHCYJIBTALMHN, TEKYIIIETO KOHTPOJIS M TIPOMEXKY-
TOYHOM aTTEeCTAllUU, OCHAILIEHHBIE CIEAYIOIUM 00OPYJOBaHHEM: KOMIUIEKTHl YUEHUYECKON MeOenu; KoM-
NBIOTEPHI C MOJAKIIOYEHUEM K ceTu «VHTepHeT» U o0ecredeHrneM JOCTyIa B AJIEKTPOHHYI0 MH(POPMAIMOH-
HO-00pa3oBarenbHyo cpeny OI'Y, aneKTpoHHBIC OMOIMOTEYHBIE CHCTEMBI.

s mpoBeneHust 1a00paTOPHBIX 3aHATHH HCHOJIB3YETCs J1abOpaTOpHsl, OCHAIIEHHAs CIETYIOIUM
obopynoBaHueM: Kad BBITSHKHOM; mKad A1 XpaHSHUs] XUMUYECKUX PEaKTHUBOB; KA UIsI XpaHSHUS Jia-
060paTOpHOH MOCYAbI; MKad A XpaHEHHS SIOBUTHIX BEIIECTB, KOHIIEHTPUPOBAHHBIX KHcoT, JIBB; pa3na-
TOYHBII MaTepual; MWTAaTUBBI ISl IPOOUPOK, CHUPTOBKHU, IITATUBHI AJIs IPOBEJICHUS ONBITOB; JIaOopaTOpHAs
nocya (mpoOupKH, KOJIObI pa3IMyHON EMKOCTH, IMIIMHAPHI PA3IMYHON EMKOCTH, OI0peTKH, KoObl byH3eHa,
KOJIOBI KPYTJIOJIOHHBIE, KOJIOBI Biopiia, cTakaHbl XUMHYECKUE, BOPOHKH, (hapdOpOBBIC JTOKEUKH, KEITE3HBIC
J0XeukH, (hapopoBble YalICUKH); JOTKU I pa3fgaddl peakKTUBOB MU XUMHUYECKOW MOCYAbI; TUIETKH Mep-
HbIE; PKCUKATOp; OaHsl BOAsHAs, OaHs MecyaHas; BEChl TEXHUYECKHE C Pa3HOBECAMH; BECHl JIEKTPOHHBIE,
BEChl AaHAJMTUYECKHE; TEPMOMETPBI; IPHOOp I AIeKTpoin3a; akBaguctwuisiTop AADa- 4 C3MO; Bucko-
3UMETp; DJIEKTpUYECKas IUINTKA; Ta3zoaHanuzaTop nopraruBHbid [II'A -200; pH-metp pH-150MU; kom-
IUIEKTHI yUYeHHUYECKor Mebenu; pabodyee MeCTO IpernoiaBaTess; yueOHO-HarIaJHbIe TOCOOHS; CpeAcTBa Mo-
KApOTYIICHHUsI, allTe4Ka JIJIsl OKa3aHUs epBOI MOMOIIIH.

[Tomerenne s caMOCTOSTEIbHOM paOOThl. AyIWTOPHUHM OCHAIIEHBI KOMIBIOTEPHOM TEXHHMKOH,
noakiIoueHHo Kk cetu «MHTepHeT», M obecrneueHueM JAO0CTyNna B D3JIEKTPOHHYIO HH(GOPMaLMOHHO-
obpazoBarensHyto cpeny OI'Y.

KoMmbroTepHsIii ki1acc. AyIUTOpHS OCHAIIEHA CIEAYIOMUM 000pyI0BaHUEM: CTAIlMOHAPHBIN MYJIhb-
TUMEINA-TIPOEKTOP U MPOCKIIMOHHBIN 3KpaH, 000pyI0BaHHE Il OPraHU3aLUH JIOKAIBHOW BBIUYMCINTEIbHON
CeTH, BeO-TpuiIoKeHUE «YHHBEpcabHas cucteMa TtectupoBanus bl TU», mepcoHanbHBIE KOMIBIOTEPHI,
pabouee MecToO npenogaBaTess, yueOHas J0CKa.

K paboueii npocpamme npunazaromes:

- @OH/ OLEHOYHBIX CPEACTB JUI MPOBEIEHHUS MPOMEKYTOUHOM arTecTanuyd OO0YYaroUIUXCs 0
JTUCLUILUINHE;

- Metoanueckue yka3zaHus JUIsl 00y4aloIMXCsl 10 OCBOCHUIO AUCIUTIINHBI.
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