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

eanb (meau) OCBOCHHS TUCITATUINHBI:

dbopMupoBaHue MPOYHOU 0a3bl 3HAHUI U YMEHHI MO AUCHUILIUHE, TEOPETUYECKUX OCHOB XUMHUH U
CBOMCTB XMMHUYECKHUX AJIEMEHTOB, COCUHEHUN W MAaTE€pUaAJIOB HA UX OCHOBE M YMEHHMs MX HUCIOJIb30BaTh B
cBOei Mpo(heCcCHOHATBFHON AESITETbHOCTH; BOCIIUTAHUE TBOPUECKU aKTUBHOTO CIEIHAINCTA, COOTBETCTBY-
IOLIETO YPOBHIO COBPEMEHHBIX TPEOOBAaHUH K HAyUHO-TEXHUUECKOM 0Oa3e crieruanucra.

3agaun:

- TIOBBIIIEHUE HAYYHOCTH U MOCIIEAOBATENIFHOCTH U3JI0KEHHsI yuyeOHOM MHpopManuu ¢ y4éToM Bce-
CTOPOHHETO PAa3BUTHS B IIpoliecce 00yUEeHUs KaXI0ro CTYEHTa,;

- (¢opmupoBaHUE YMEHUN OOBSICHATH XUMHUECKHUE SIBJICHUS U MPOLECCHI, TPOTEKAIOIINE B OKpYKa-
IOLIEN Cpefie, UCIOIIB3YSl XMMUYECKYI0 TEPMUHOJIOTHIO M HOMEHKIIATYDPY;

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

- U3y4ECHHUE CYIIHOCTH, MEXaHU3MOB U BUJOB XMMHUYECKHUX IIPOLIECCOB, NIPOTEKAIOIIUX B OKPYKAIO-
el cpefie B CBsI3U ¢ PO ECCHOHAIBHON JEATEIbHOCTBIO.

2 MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOH IPOrpaMMBbl

JucnunnuHa oTHOCUTCS K 6a30Boi yactu O6soka [ «/lucuummimasl (Moxynm)y»

[IpepekBU3NTHI TUCIUIUIUHBL: Omcymcmeyom

[ToctpexBuszutsl nucuurmunbl: b1./1.5.23 Dkonoeus, b1./[.B.1 I[Ipomviwnennas muxpobuonro2us u
ouomexnonoeusi, b1.J1.B.9 buonocuuecku akmusmwvie eewecmsa, b1.J[.B.17 Ananumuueckas xumusi,
b1.J1.B.18 ®usuueckasn u koanouonas xumus, b1.J71.B.2.3.1 Dxonocuueckas moxcukonoeus, b1.J71.B.2.3.2
Xumus oxpyacaroweti cpeowvt, b1.J[.B.2.7.1 Bonvwoii nrabopamopuwiii npakmuxym, b2.I1.B.11.1 IIpakmuxa

no npoghunto NpogeccuoHaIbHOU OesmeabHOCmU

3 TpeOoBaHusi K pe3yJabTaTaM 00y4eHHs 10 U CIHUTIINHE

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

[Tnanupyembie pe3yabTaThl
Koxa u HaumenoBanue Koxa u HaumeHoBaHMe HHAMKATOpA 0o0y4eHus Mo TUCHUIUINHE,
(opMHpyEMBIX KOMITETCHIIUI JOCTHKEHUS] KOMIIETCHLIUU XapaKTePU3YIOIINE TAITbI
(dbopMHpOBaHUsI KOMITETEHIUI
OIIK-6 Cniocoben OIIK-6-B-1 ®opmynupyeT OCHOBHbIE 3HaTh:
UCIIOJIb30BATh B KOHIENIUN U METO/Ibl, COBPEMEHHBIE - 00BEKT (OCHOBHBIE MOHSATHS,
npogeccuoHaIbHON HATPaBIICHUSI MATEMATUKH, PU3UKH, 3aKOHBI ¥ KOHIIETIIUU XUMUH) U
JesITeIbHOCTH OCHOBHBIE XUMHH U HayK 0 3emJie, akTyalbHble npeaMeT Kypca (BeecTBo, Cro-
3aKOHBI (PU3UKU, XUMHUH, HAYK |TIPOOJIEMbI OMOJIOTUYECKUX HAYK U COOBI M METO/IBI €T0 U3YUEHUS,
o 3emiie U OUONOTHH, MEPCIIEKTUBBI MEXKIUCIUTITMHAPHBIX XUMHYECKHE PEaKIUu U CIIOCO-
MPUMEHSATH METO/IbI UCCJICTIOBAHHA OBl YIIPaBJICHUS MU );
Marematuueckoro ananmuza u | OIIK-6-B-2 Mcnonas3yetr HaBbIKK - KIaccu(pUKAITUI0 XUMUYCCKUX
MO/JICIIMPOBAHUS, 1abopaTopHOI pabOTHI U METOJIbI XUMUH, | pEAKIIUK TI0 Pa3HbIM MPU3HA-
TEOPETUYECKUX U bu3KuKHM, MaTeMaTHIECKOTO KaM;
AKCIIEPUMEHTAITLHBIX MOJICTUPOBAHMS 1 MAaTEeMaTHYECKON - OCHOBHBIE IPUEMBI Oe30mac-
HCCIeA0BaHUM, MPUOOPETaTh  |CTATUCTUKH B MPO(dEeCCUOHATBHOMN HOM pabOThI B XUMHYECKOH JIa-
HOBBIC MaTEeMaTUYECKHUE U JeSITeTbHOCTH 6opartopuu;
€CTECTBEHHOHAYYHbIE 3HAHUS, - 3aBUCHUMOCTb CBOMCTB BEIIECTB
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Kox u HanmenoBanue
bopMHUpPYEMBIX KOMITETCHITUI

KO,Z[ 1 HAUMCHOBAHUC MHIUKATOpPA
JOCTHIXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yabTaThl

00y4YeHUs 10 TUCIUTUIHHE,

XapaKTEPU3YIOIINE ITAITBI
(dhopMUpOBaHUSI KOMITETEHITUI

UCIIOJIb3YsI COBPEMEHHBIC
o0Opa3oBaTenbHBIC U
UH(POPMAIIMOHHBIC TEXHOJIOTHH

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

- XapaKTEepUCTUKHU PacCTBOPOB
3JIEKTPOJIUTOB U HEAIEKTPOIIH-
TOB;

- CITOCOOBI BBIPAYKEHUSI KOHIICH-
Tpaluu pacTBOPOB;

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

- OCHOBHBIE THUIIbl PEAKLIUH,
MTPOTEKAOIINX B KUBBIX Opra-
HHU3MAaxX U OKPYXKaIOLIEH Cpeae;
- OMOJIOTUYECKOE 3HAUCHUE XU-
MUYECKHUX 3JIEMEHTOB Pa3HBIX
CEeMEMCTB U MPUYUHBI, 00YCIIOB-
JIMBAIOIIHE 3TH CBOMCTBA, a
TaK»K€ CBOMCTBA HEOpPraHUYe-
CKHX BEIECTB, UMEIOIINX BaXK-
HOE OMOJIOTUYECKOE 3HAUCHUE;
- OCHOBBI OPraHUYECKON XUMUHU
(opraHm4ecKoe BEIIEeCTBO U
0COOEHHOCTH €r0 CTPOEHUS) U
3a/1auu Kypca (yrnpaBjaeHue Xu-
MUYECKUMU PEAKIUAMHU, CO3]1a-
HUE BEILECTB C 3a/IaHHBIMU
CBOMCTBaMMU; YTUJIU3ALIMS Opra-
HUYECKHX BEIECTB);

- KaccuuKaIuo oprannye-
CKMX PEaKLUU 10 Pa3HBIM IPHU-
3HaKaM 3aBUCUMOCTb CBOMCTB
BEILIECTB OT CTPOEHUS MOJIEKY-
JIBI CIIOCOOBI yTIpaBJICHUS peak-
LHUSIMU;

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

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

- OCHOBBI (PM3MUYECKON XUMUU




Kox u HanmenoBanue
bopMHUpPYEMBIX KOMITETCHITUI

KO,Z[ 1 HAUMCHOBAHUC MHIUKATOpPA
JOCTHIXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yabTaThl

00y4YeHUs 10 TUCIUTUIHHE,

XapaKTEPU3YIOIINE ITAITBI
(dhopMUpOBaHUSI KOMITETEHITUI

(OCHOBHBIE TOHSTHSI U 3aKOHBI
XUMHYECKON TePMOJIMHAMUKH,
OCHOBHBI€ MTOHSATHUS U 3aKOHO-
MEPHOCTH XUMUYECKOU KHHETHU-
KM U KaTajan3a, OCHOBHbBIE TIOHS-
THS U 3aKOHOMEPHOCTH DJICK-
TPOXUMHH);

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

- DKOJIOTHYECKHE MPOOIeMbl HC-
MOJIb30BAHUS XUMUYECKHX Be-
IIECTB, CIOCOOBI XMMHYECKOTO
BO3JICHCTBUS HA IIPUPOLY;

-0 COBPEMEHHOM COCTOSIHUU U
MEPCIIEKTUBAX Pa3BUTHUS HU3U-
YeCKOH M KOJUIOMIHOM XUMUH,
€€ MeCTe B CUCTEME €CTECTBEH-
HBIX JUCLMILINH;

- COBPEMEHHBIE METO/Ibl aHAIIU-
3a, UCIIOJIb3YEMBIX JJISl UACHTHU-
(buKauu u onpeeneHus Kiac-
COB MOJIEKYJ;

- 0 COBPEMEHHOM COCTOSTHUH U
MePCIEeKTUBAX Pa3BUTHUS
¢bu3nUIecKoil 1 KOIIIOUTHOM
XUMHH.

YMerb:

- 00BACHSTH HAOJIFOMaeEMBIE XU-
MUYECKHUE MPOIIECCHI U SBJICHUS,
B TOM YHCJIe TPOUCXOISIINE B
YKUBOW MPHUPOJIE;

- BBIOMpaTh, 00OCHOBBIBAs CBOM
BBIOOD, aZIeKBAaTHBIE PEaKIuu
JUTSL UHTEPIIPETAIIA XUMUYe-
CKHX 3aKOHOB;

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

- JenaTh HeoOXOIUMBIE pacue-
THI TAPAMETPOB TPOBEACHHUS
peaKkuuii 1 KOJIMYECTB y4acT-
BYIOIINX BEIICCTB;

- paspabaThIBaTh METOIMYC-
CKYIO0 JOKYMEHTALUIO, peria-
MEHTHUPYIOIIYIO TPOBEICHNE
HKCIEPUMEHTAIBHON paboThI;

- IPUMEHSATH MOTYYECHHbIE 3HA-
HUS Ha MPAKTUKE;

-TIPUMEHSITh 3HAHUS 00




Kox u HanmenoBanue
bopMHUpPYEMBIX KOMITETCHITUI

KO,Z[ 1 HAUMCHOBAHUC MHIUKATOpPA
JOCTHIXXCHHA KOMIICTCHIIMH

[Tnanupyemsble pe3ynabTaThl
00y4YeHUs 10 TUCIUTUIHHE,
XapaKTepU3YIOIINE ITaIbl

(dhopMUpOBaHUSI KOMITETEHITUI

ANEKTPOHHOM CTPOEHUU
MOJIEKYI JUIsl OOBSICHEHHUS
PEaKIMOHHON CITOCOOHOCTH
COEMHEHHU.
Baaners:

- cnoco0amMy OpUEHTAIUU B
npodeccrnoHalbHBIX HCTOYHU-
Kax uHpopMaIu (KypHasbl,
caiThl, 00pa3oBaTEIbHBIC TTOP-
TaJibl);
- HaBBIKaMU MHTEPIIPETALINU
MEXaHU3MOB PEaAKLUH, 3aKOHO-
MEpPHOCTEN XMMUYECKHUX Mpe-
BpAILICHUI BEILIECTB;

- HaBbIKaMu 0€301acHO
paboThl B XUMHYECKOH
J1a00paTOpHH.

4 CTpyKTYypa U collepKaHHue QU CUUILTHHBI

4.1 CTpykTypa IUCHHUILIHHBI

OO01mast TpyA0€MKOCTh JUCIUILINHBI COCTABISET 6 3a4eTHBIX enuHUI] (216 akageMHUeCKUX 4acoB).

TpynoeMkocCTs,
Bun paboter 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
CamocrosiTesqibHasi padora: 73,75 73,75 147.5
- camono02omoska (npopabomxa u nOMopeHuUe 1eKYUOHHO20
mamepuana u Mamepuana y4eOHuKo8 u y4eoHvix nocoouii;
- 10020MOBKA K 1AO0PAMOPHLIM 3AHAMUAM)
Bua uToroBoro KOHTpoJIA (3a4eT, IK3aMeH, audg. 3a4. aud. 3au.
auddepeHunpoBaHHbIN 3a4€T)
Pazmens quctuminHel, u3ydaeMele B 1 cemectpe
KomuuectBo yacos
Ne HanmMenoBanwue pasnenon ayAuTopHas BHEay]I.
paszena BCETO pabora
T 1113 | 1P paborta
1 BBenenune, oOCHOBHBIC ITOHSATHS. 8 2 - 2 4
2 Crtpoenune atoma u I1CX0O. 12 2 - 2 8
3 XuMudeckas CBA3b. 10 2 - - 8
4 XHUMHUYECKasi TEPMOIUHAMUKA. 12 2 - 2 8
5 XUMHYECKasi KHHETUKA U PaBHOBECHE. 10 2 - 2 6




KommgectBo gacos
Ne HanmMenoBanwue pasnenon ayautopHad BHEay/I.
paszena BCETO pabora
T3 | 7P pabora
6 PactBopsl. O0mHe cBeIeHUS O PacTBOpax. 12 2 - 2 8
7 KomriekcHble 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 nUCIUIIIMHGL, U3y4aeMble B 2 CEMECTpe
KommgectBo gacos
Ne HaumenoBanue pazzaenos ayAutopHad BHEay/l.
paszena BCETO pabora
T 13 | JIp paborta
11 Beenenue, oCHOBHbIE NOHATHS. TeopeTnueckue 11 2 - 2 7
OCHOBBI OPTaHUYECKON XUMUHU
12 XUMHs HAachIIEHHBIX YIiIeBoAopoaoB. Llukio- 10 1 - 2 7
aJIKaHBI
13 XUMHA aJIKEHOB. AJIKagueHbl. AJTKUHEL 11 2 - 2 7
14 Apenbl. [Ipon3BoHbIE YTIIEBOIOPOIOB. 9 2 - - 7
15 Crupthl ¥ (HEHOJBI. 10 1 - 2 7
16 AJNLneruael 1 KETOHEL 10 1 - 2 7
17 Kap6onoBsie kuciaotbl. OKCOKHCIOTHI. OKCHUKHC- 11 2 - 2 7
JIOTEL.
18 CrnoxHbIe (DHpPHI. 9 1 - 2 6
20 YraeBonl 10 2 - 2 6
21 A30TCcoAepKallye yriaeBo10PO bl 8 2 - - 6
22 ['eTepouMKkIMUYECKHE COETUHEHUS. 9 2 - - 7
Hroro: 108 18 - 16 74
Bcero: 216 36 - 32 148

4.2 ConepxxaHue pa3/ie/ioB JUCHUNIHHBI

Pasgen Ne 1. BBeneHnue, oCHOBHbIe NMOHATHA. VICTOpUS CTAHOBIICHUS XUMHUHU. JTallbl Pa3BUTHUS
XUMUHU, OCHOBHBIE KOHIENIMU Kaxkaoro 3tamna. [Ipeaqmer u 3agaun xumun. OCHOBOIIONIOKHUKU XUMUYECKOMN
Hayku B Poccum u 3a pyoexxom. Pa6orst M.B. Jlomonocosa, T.E. JloBuma, I'. T'ecca, A. byrneposa, [I.
MenpneneeBa, 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 XMMHUU C Pa3IMYHBIMM HayKaMHM KaK peaju3aluy MpUHIUIA
ryMmaHuTapusanuu odpazoBaHusi. OCHOBHbIE HampaBieHUs XUMUH. JlocTuKeHHe U 3Hau€HUE TOCTHKEHUM
XUMUU B KU3HH YEJIOBEKA.

Pazgea Ne 2. Crpoenue atoma u IICX3. Pa3Burue yuenus o crpoenun aroma. Mnen Jlepkunmna u
Hemoxputa. OTKpBITHE SJEKTPOHOB U MpOoTOHOB (padotsl Y. Kpykca, [Ix. Tomcona, /I. Cronu, E. I'omb-
mmteitna). Moaenu crpoenus atoma: pabotsl b.H. Unuepuna, X-b. Ileppena (cuctema U3 MOI0KUTEIBHBIX
1 OTpHUIATeNbHBIX 3apsaoB), Y. Tomcona («Oynka ¢ uztomom»), X. Haraoku («Carypn»), D. Pesepdopna
(mutanerapHas Mozenb), I'. Mo3nu (cMbic nopsiAkoBoro Homepa anementa). [locrynatel H. bopa. Unen A.
3ommepdenpaa, A. Komnrona. Jlyamusm snexktpona. OCHOBOIMOJAraroniie WIAEH KBAaHTOBOM MEXaHHKH.
[Tpuniun vHeonpeaenennoctu Ieiizendepra. Ypasuenue lpenunrepa. KBantoBbie uncna, ux GuU3N4ecKuit
cMmbIcil. [IpuHIKNBL M TpaBuia, perIaMeHTUPYIOIIME PaCIIPEEsICHUE JIEKTPOHOB B aroMe: npuHuun [laymnmy,
npaswia ['yaaa, KieukoBckoro. CTpoeHHe MHOTO3JIEKTPOHHBIX aToMOB. CemelicTBa anemeHToB. [lepuonu-
yeckas cuctema xuMmuueckux saemenToB (IICXD) JI.M.Menneneena.



Teopus mepuoamueckoir  cucreMbl. [lepuoamueckass  Tabmuua.  JITMHHO-IEPHOIHBIA U
KOPOTKONEpUOAHBINH BapuaHThl. CTpykTypa Tabiuubl. ['opu3oHTanbHas, BepTUKaIbHAs MEPUOJUYHOCTD.
Ilepuoauueckast cuctemMa M CTpPOEHHE aTOMOB. ATOMHOE SIpO: MPOTOHBI U HEUTPOHBI. MaccoBoe uucIo.
N3otonsl. PaguoaktuBHOCTh. KOHCTaHTa palMOaKTUBHOTO paciajaa, Mepuoj nojaypacnaga. Buasl pacmana.
Snepublie peakiuu. TepMosinepHbie peakiuu. CHHTE3 XMMUYECKHX IJIEMEHTOB. JlOCTHKEHUS U MPOOIEMbI
SIICPHON XUMUU. Pa3BUTHE IEPUOINYECKOTO 3aKOHA.

Pazgea Ne 3. Xumnueckasi ¢Bsi3b. Teopus crpoenus BemecTB A. byrneposa. [Ipupona xumuueckoin
CBA3U. YCJIOBHUS BO3HMKHOBEHHSI XMMHYECKON CBA3U. Teopuss U METOAbl ONMCAHUS XUMHYECKOW CBS3H.
WNonnas cBsa3p. Koopaunanmonnoe yucio. [lapameTpbl XUMUYECKON CBSI3U: SHEPTHs CBSI3U, JJIMHA CBSI3U,
YIJBI  MEXIY  CBSI3SIMH,  IOJSPHOCTb,  JUIOJBHBIE  MOMEHTBHI. [lonsiTHE  BaJEHTHOCTH.
DIEKTPOOTPUIIATEILHOCTh abcomoTHas1, oTHocuTenbHas 1o JI. [lomitary. Meton BanmeHTHBIX cBsizeil (BC)
OcHoBHble nonoxenus meroga B.C. BasieHTHOCT M KoBaneHTHOCTh. KoBasleHTHast CBSI3b: HEMOJSApHAs U
noJisipHasi. Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOW CBSI3W: OOMEHHBIN, JOHOPHO-AaKIENTOPHBIN, JaTUBHBIN
(koopauHaTUBHBIN). OHHAS CBSI3b KaK MPEeNbHBIA CIydail moysipHON cBsi3u. CTENeHb OKUCIICHHUS aTOMOB.
0-, - U O- CcBA3M. | MOpuAM3aLUU ANEKTPOHHBIX 00nakoB. Pacnonoxenue obmakoB. CTpyKTypa MOJEKYI.
Meron MonekynsapHbix opOutanein (MO): cBs3bpIBaronIne, pas3phIXJsOmKe W He cBs3bBatomme MO.
OHepreTudeckue auarpamMmbl. DJIEKTPOHHBIE CTPYKTYPBI M CBOMCTBA MOJIEKYJI, COCTOSIIMX M3 3JIEMEHTOB
MEPBOr0 M BTOPOTO MEPUOIOB. 'OMOHYKII€apHBIE U T€TEPOHYKII€apHbIeMOJIeKYbl. CpaBHeHHEe MeTo10B BC
u MO. Meraminyeckas CBsi3b, €€ OCOOCHHOCTH, CBOMCTBA. 3aBUCHMOCTH (DPM3UKO-XUMHUECKUX CBOWCTB
BEIIECTB OT BHJA XUMHUYECKOM CBSI3U. MEXMOJIEKYJApHbIE B3aUMOJCHCTBUA: OPHEHTALMOHHOE,
MHIYKIMOHHOE, AucrnepcHoe. BonxopoaHas cBs3b, MEXaHU3M €€ BO3HUKHOBeHHs. Kpucramimyeckue
pELIEeTKN.

Paznen Ned. Xummueckass TepMoanHaMuKka. [IpenMer u 3amauum XMMHUYECKON TEPMOIMHAMUKHU.
TepMoanHaMUUECKHE CHCTEMBI: TOMOTE€HHBIE, T€TEPOTrE€HHBIE; CUCTEMBI OTKPBITHIE, 3aKPBIThIE, H30JUPOBAaH-
Hble. Opranu3M Kak OTKpBITasi TepMOIMHAMUYEcKas cucTeMa. buocdepa Kak 3akpbITasi TepMOUHAMUYECKAST
cuctema. 3aKOHbl TEPMOJMHAMUKH: TMEPBBIM 3aKOH, BTOPOM 3aKOH. DHTpomnus, dHTanbnua. CTaHIapTHbBIE
COCTOSIHUS BelIecTB. TeIUIoThl cropanus, 00pa3oBaHus BeulecTB. 3aKoH ['ecca U ciefcTBUE U3 HEro. Ypas-
HeHue ['m60ca kak B3aMMOCBS3b SHTPONUHU ¥ SHTAIBIUU CHCTeMBbl. JHeprus [ m60ca n HampaBJIeHHE XUMHU-
YECKUX PEAKLIUN.

Tennossie a3 pexTr peakiuii. TepMOXUMUYIECKOE M TEPMOJMHAMUYECKOE TIPaBUIa 3HAKOB.

Pa3znea Ne 5. Xumuyeckass KHHETHKA M paBHOBecHe. [Ipeamer u 3a1aul XMMUYECKONH KUHETHKU.
CxopocTh XxuMHUECKON peakiuu. CKOpOCTh B TOMOT€HHBIX U F€TEPOTCHHBIX CUCTEMAaX. 3aBUCUMOCTh CKO-
POCTH peakIuii OT pa3NIuYHBIX (AKTOPOB: MPUPOJA, TEMIIEPATYPa, KOHIEHTPAIUS PEarupyrOIINX BEIIECTB;
3aKOH JIeHcTBYIOMUX Macc. KoHcTaHTa CKOpOCTH peakiui, ee ¢puzndeckuii cMpici. [1nomans moBepXHOCTH
B3aMMOJICHCTBYIOIIMX BeUIecTB. BiusiHue Temneparypsl, SHEprusl akTuBauu. TeMnepaTypHbiil Kodppum-
eHT ckopocTH. 3akoH Baut-I'odda. Karanus, Buasl karamusa: TOMOTE€HHBIN, TeTeporeHHbId. KaTanu3aTopsl,
MEXaHHM3M JCUCTBUS; KIacCU(PUKAUs KaTanu3aropoB. DepMeHTH Kak OUoNornuecKkrue Karaau3aTopsl. WH-
rUOUTOPBI, TACCUBATOPBI, TPOMOTOPHI, KaTauTHUYeCKUe siibl. Peakunu o6patumMbie 1 HeoOpaTUMble. XUMU-
yeckoe paBHOBecHe. KoHcTaHTa XMMHYECKOro paBHOBecHs, ee (uznyeckuii cMmbici. [Ipu3Haku paBHOBecus,
ycioBHs paBHOBecus. CMEIIEHUE PABHOBECUS: BIMSHUE JABJICHMS, KOHLIEHTPAIUH, TEMIEPATYPBhI, KaTaJIH-
3aropsl. [Ipunnun Jle Hlarense.

Pazngea Ne 6. PacTBopbl. O0mue cBegeHusi 0 pacrsopax. PactBopel. PacTtBopsl B mpupojie. 3Haue-
HHE PacTBOPOB. PacTBOPHI KaK Y4aCTHBIN CiIy4all AMCIEPCHBIX CHUCTEM. PacTBopuTesb, paCTBOPEHHOE Belle-
cTBO. COOTHOILIEHHE MEXKIYy PACTBOPHUTENEM U PACTBOPEHHBIM BEIIECTBOM: CIIOCOOBI BBIPAKEHMS KOJIMYeE-
CTBa PaCTBOPEHHOT'O BEILECTBA (MaccoBas J10JIsl, MPOLIEHTHOE CO/IEpKaHUe, MOJIIPHAs KOHLIEHTPAIHs Belle-
CTBAa, MOJISIPHAsI KOHLIEHTPALKs 3KBUBAJICHTA, MOJISUIBHOCTb, TUTP, MOJIbHAS JI0JIsSI, paCTBOPUMOCTh. Mne-
aJIbHBIE PACTBOPBI, peajbHble pacTBOphl. PacTBOpeHME BelllecTBa Kak TEPMOAMHAMMUYECKHUN npouecc. Ten-
noBeie G dexThl pu pacTBopeHuu BemiecTB. ConbBaTHas Teopus pactBopoB JI. MenneneeBa. CosibBaThI.
I'mppatel. PacTBOpeHHE BELIECTB ¢ pa3aMu TUIIAMU CBA3ed. PacTBopuMocCTh. PacTBOpBI HaChIILIEHHBIE, HEHA-
CBIILIEHHBIE, IIEPEHACHIIICHHBIE, YCI0BUA UX cymecTBoBaHusA. Ocmoc. OcMoTnueckoe nasieHue. [lonsarue o
KOJJTUTaTUBHBIX CBOMCTBAaX pacTBOpoB. YpaBHeHHe BaHT - ['odda. 3nHaueHne ocMoca s AKHUBBIX OpraHU3-
MOB. [ ' HIOTOHMYECKNE, N30TOHUYECKHE, TUIIEPOTOHNYECKUE PACTBOPBL. DK300CMOC, WU IIa3MOJIN3, SHI0-
ocMoc, WK Jemnasmoinus. IIporecchl B BOOHBIX pacTBopax. Teopus 3JI€KTPOIUTHYECKON TUCCOLUALMU.
DNEKTPONUTHI U HEANEKTPOIUTHI. [{ucconmanus BemecTs. KoauyecTBEHHbBIE XapaKTEPUCTUKU AUCCOLM ALY
CTEIeHb TUCCOIMAlNU, KOHCTaHTa JUCcCOIManuu. 3akoH pa3dasneHus OctBanpaa. CuiibHbIC, caal0ble dIeK-
Tposuthl. M3oToHnueckuii koapduiment. YpaBuenne Bant-I'obda mist cunbHBIX 25ekTpoiauToB. MoHHas
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Cuia, aKTUBHOCTh MOHOB, KOA((PHUIMEHT aKTUBHOCTU. Peaknuu moHHOTO oOMeHa. MloHHBIE paBHOBECHS B
pactBopax. Jucconuanus Boasl. BomopoaHslil mokaszatens. MeToasl onpeaeieHns BOJIOPOJIHOr0O MoKa3aTe-
1s (pH): pH - merpsl, unaukatopsl. Peakiuu ruaponnsa. YpaBHeHue ruponusoM. Peakuuu rugponnsa B
KUBBIX opraHu3Mmax. bydepsl, coctaB, mexanu3m nerictBus. bydepnas emkocts. [Ipumenenne 0ydepos B
xumun. bydepHsie cuctembl opranu3Ma. I'ereporeHHbIe MOHHBIE paBHOBecHusi. KOHCTaHTa pacTBOPUMOCTH,
WJTU TIPOU3BEICHUE pacTBOPUMOCTH. [Ipon3BeneHrne KOHIIEHTPAIMd MOHOB. Y CIIOBHS 00pa30BaHUs OCAIKOB
(kpuctaioB). BiausiHue oAHOMMEHHBIX MOHOB Ha PACTBOPUMOCTbH 3JieKTpoiuTa. Konkypenuus 3a nos. I'e-
TEpOre€HHbIE PABHOBECHS, MPOTEKAIOIINE B OPraHU3Me B HOPME U TIPU MAaTOJIOTHUH.

Pasznen Ne7. KommiiekcHble coeqnHeHnss. OCHOBHBIE KJIACCHI XUMUYECKUX coenuuenuii. Coenune-
HUs nepBoro nopsiaka. CoelMHEHHUs] BTOPOTO MOPsI/IKA, UM KOMILIEKCHbIE coeuHeHHsl. OCHOBHBIE TMOJIO-
KEHUs KOOpauHanmoHHOM Teopun A. Bepuepa. CTpyKTypa KOMIUIEKCHBIX coennHeHni. Kommnekcoobpaso-
BaTelb, JTUTAH b, KOOPAMHAIIMOHHOE YK CIIO0, BHYTPEHHs chepa, BHELTHS cdepa.

Juccomnmanus KOMIUIEKCHBIX CoeIuHEeHUH. KOHCTaHTBI YCTOMYMBOCTH W XJIOPO(HUIUI, BUTAMHUHBI
rpynnsl B M T.aI. HECTOMKOCTM KOMIUIEKCHBIX COCIUHEHHUW. THIIBI XMMMYECKUX CBS3€M B COCTaBE
KOMIUIEKCHBIX COCIWHCHHHA. Y CTAaHOBJICHHE KOOPAWMHAIIMOHHBIX (OPMYT KOMIUIEKCHBIX COCIMHEHHI:
peakiuu  JBOMHOrO  OoOMEHa;  MOINIIpHAas  DJIEKTPONMPOBOJHOCTH  pa30aBICHHBIX  PACTBOPOB;
PEHTTeHOCTPYKTYpPHBbI MeTOA. OCHOBHBIE THIBI U HOMEHKJIATypa KOMIUIEKCHBIX COCIWHEHUMN: KHUCIIOTHI,
OCHOBaHUs, COJIM; AalMJIOKOMILIEKCHl, AKBAaKOMILJIEKCh, aMMHUAKaThl, MEPEXOJHbIE PsAbl; LUKINYECKHE,
XEJaTHbIE KOMIUIEKCHbIE coequHEeHUs. [IpoCTpaHCTBEHHOE CTPOCHHUE M H30MEPHUS KOMILIEKCHBIX
COEAMHEHN . BinsiHue KoopAMHAIIMY HA CBOMCTBA JIMTAHAOB U LIECHTPAJILHOTO aroMa. BiausHue nurasgoB Ha
CBOMCTBAa KOMIUIEKCHOTO COeAUMHEHHs. [[puMeHeHne KOMIUIEKCHBIX COEIUHEHHN B XMMHHM. KOMILUIEKCHbIE
COCIMHEHUS B )KUBOU MPUPOJIE: TEMOTIO0WH, TeMOIIMaHUH

Pa3znen Ne 8. OKHCIUTEILHO-BOCCTAHOBHUTEIbHbIE PeaKIUU. DJIEKTPOOTPUIIATEITLHOCTE. AOCO-
JIOTHAsI U OTHOCUTEJIbHAS JIEKTPOOTPULATEIbHOCTh. CTENEHb OKUCICHUS AJIEMEHTOB. Y CTAHOBIIEHUE CTE-
TEHU OKUCJICHUS 3JIEMEHTOB B COSIMHEHUAX. Peakunu, uaymue ¢ i3MEHEHHEM CTETIEHU OKHCIICHUS JIEMEH-
TOB. [Iporeccrl OKUCIEHNS, BOCCTAaHOBIICHHS. BakHENIME OKUCIUTENN, BOCCTAHOBUTEIH.

Knaccudukanusi OKCHIUTETFHO-BOCCTAHOBUTEILHBIX PEAKIIUNA: MEKMOJICKYJISIPHBIE, BHYTPHUMOJICKY-
JISIpHBIE, TUCTPOIIOPIIMOHUPOBAHUS (CAMOOKHUCIIEHHUS - CAMOBOCCTAHOBIICHHUSI). METO/IbI COCTaBIICHUS ypaB-
HEHUH peaKIfii: METO/I SJIEKTPOHHOTO OallaHca, MeTO/I ToJypeakiuii. Bnusaue ¢pakTopoB cpebl Ha pe3yiib-
tar OBP: temneparypa, pH cpeabl, karanuzaTopbl. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE IMOTEHIIHAAIIBI.
Hamnpasnenue peakmuii. ['myOmHa mporieccoB okuciieHuss U BoccTaHoBiieHHus. OBP B mpoOMEBITIUIEHHOCTH.
OBP B Ouonoruueckux cucremax. Ocodennoctu nporekanuss OBP B )XuBBIX OpraHusmax.

Pazgea Ne 9. Duexkrpoxumus [Ipeamer u 3agaum snexktpoxumun. CTaHAAPTHBIE 3JIEKTPOJHBIEC TO-
TEHIMAaJIbl METaI0B. BOoaopoaHbIN 35eKTpoa. Psn HanpskeHnil MeTaaioB. XUMUYECKHE UCTOYHUKH DIICK-
TPUYECKON PHEPTHM: TAJIbBAHUYECKUE DJIEMEHTHI, aKKyMYJISITOPbl. DJIEKTpOXUMHYECKOe ypaBHeHne HepH-
cra.

DIIEKTPOJIN3 KaK OKCUIIUTEIbHO-BOCCTAHOBUTEIIbHAS PEAKLIMS. DJIEKTPOIN3 PACIJIABOB U PACTBOPOB.
Karonubie nponeccel, anoaHbie mpoiiecchl. MTHepTHBIN aHO. AKTUBHBINA aHOJ. 3aKOHBI 3neKTpoiu3a. [Ipu-
MEHEHHE DJICKTPOJIM3a B TMPOMBIIIJICHHOCTH. DJIEKTPOIKCTPAKIIUSA, SJICKTPOIUTHYECKOE padUHHUPOBAHUE.
["anpBaHOIUIaCTHKA, TrambBaHocTerus. Kopposus. Koppos3us MertamnoB u skoHOMUYecKui ymiep0. Bumbl
Koppo3uu. OCHOBHBIE METO/IbI 3AIIUTHI OT Koppo3ur. Koppo3nonHas ctoikocTs MetaiuioB u [ICXD.

DIEKTPOXUMUYECKHUE SBJICHUS B )KMBBIX OpraHu3max. bruosnekrpuyeckue moTeHIuaibl.

Pazgea Ne 10. XuMus 3/1eMEHTOB, OTHOCSIIIMMCS K Pa3HbIM ceMelcTBaM. XUMHUS S - DJIEMEHTOB,
o0IIasi XxapakTepucTUKa aTOMOB. PacnpoctpaneHHoCTh B ipupoae. Bomopoxa u ero coequnenus. ['uapuasl.
Toxcukomnorus. lllenounble u 1men04YHO-3eMeENbHBIE 3JIEMEHThI. OCHOBHBIE MUHEpaJbl. XUMHUS BOJHBIX pac-
TBOpOB. OKcUIbI, TUIPUABL, THAPOKCHUIBI, coiu. llpumenenue, mnomydenue. buonoruueckas poip s -
AJIEMEHTOB. XUMHUS P - JIEMEHTOB, O0IIas XapaKTEPUCTHKAa aTOMOB. PacnipocTpaHeHHOCTh B IPHUPOJE, OC-
HOBHbIe MUHepalibl. DU3MKO-XUMUYECKHUE CBOICTBA MPOCTHIX BEIECTB U3 CEMEUCTBa P-3JIEMEHTOB: OOp,
ATIOMUHHN;, YTIEPO, KPEMHUH, cepa, TajloreHbl; 0JI0BO, CBUHEII, a30T, (ochop; KUCIOpoa. XUMUS BOJTHBIX
pacTBOpoB coenuHeHut. OKCUIbI, TUAPUIBI, TUIPOKCUABI, conu. [loayueHue, MpuMEHEHUe p - JIEMEHTOB.
buonornueckast poib p - 2JIEMEHTOB B uX coeauHeHui. Tokcukonorus. Xumus d - 31IeMEeHTOB, 00IIast xa-
pakTepucTUKa aTOMOB. PacripocTpaHeHHOCTh B MPUPOJIE, OCHOBHBIE MUHEpaIbl. DU3UKO-XUMUYECKUE CBOM-
CTBa MPOCTHIX BellecTB. [lomyyeHne nmpocThiX BelecTB. XUMHUS BOJIHBIX pacTBOPOB. OKCHUIIbI, TUIPOKCHUIBI,
COJIU, KOMILIEKCHBIE COeIMHEHUs. bruonorunyeckas posib d - 3JIEeMEHTOB ¥ UX COSIUHEHHH. TOKCHKOIOTHS.

Xumus siemeHToB - B - rpynmer: meap, cepedpo, 30710T0; XuMus 351eMeHTOB; 11 -B - rpynmbl: nuHK,
KaJMUW, pTyTh; XuMus 3eMeHToB; [II-B rpynmbl: ckaHauii, UTTpUi, JIAaHTaH, aKTUHWI; XUMHS SJIEMEH-
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TOB;1Y-B rpynmsl: TuTaH, IUPKOHMMA, TadHMI; XUMUS 371eMeHTOB; V- B rpynmbsl: BaHaauil, HHOOMIA, TaHTAIT;
XuUMUs 1eMeHToB; VI - B rpynmsr: xpoM, Monu6aeH, Boiabhpam; xumus diaemeHToB; VII - B rpynmer: map-
raHen, TexHeuuu, peHui, xumus; VIII - B rpynmsl: 37€MeHTBI CEMENCTBA Kelie3a, MIEMEHThl CEMENCTBA
TJIaTHHBI.

Xumus f-37eMeHTOB, 00IIasi XapaKTepUCTUKa aToMOB. PacipocTpaneHHOCTh B npupoze. OCHOBHBIC
MUHEpAaIbI.

DU3NKO-XMMHYECKHE CBOMCTBA MPOCTHIX BellecTB. OKCUIBI, TUAPOKCUABI, COIM U KOMIUIEKCHBIE CO-
enunenusd. [lonydyenue, npumenenue f - sanemenToB. buonornueckas poinb f - snemenToB. Tokcukosorus.
Xumust 0J1aropoIHBIX Ta30B. VICTOpHUS OTKPBITHS OJIArOPOIHBIX (MHEPTHBIX) Ta3oB OOIIas xapaKTepucTHUKa
aToMoB. [IpuunHBI yCTOMYMBOCTH (MHEPTHOCTH) aTOMOB. PacmpocTpaneHHOCTh B npupoje. OTopumabl, ok-
CHUJIbl, KOMIUIEKCHBIE CO€IMHEHUSI MHEPTHBIX Ta30B. [lonyyeHue, npuMeHeHe HHEPTHBIX ra30B. TOKCHKOI0-
THSL.

Pa3znea Ne 11. BBegenne, ocHoBHbIe MOHATHS. TeopeTnyeckue 0CHOBbI OPraHU4YeCKOi XMMHH.
[Ipenmer u 3agaun opranndeckod xumuu. Vctopusi pa3BuThs HayKd. MecTo OpraHM4ecKO XHUMUU CPElH
Hayk o npupoje. Posib opraHudeckoil XuMUU B COBPEMEHHOM KU3HU. OCHOBHbBIE HCTOYHUKH OPTraHUYECKUX
COeTMHEHHUI. MeToIbpl M3yUYeHUsI OPTaHUYECKHUX BEIIECTB, OCOOCHHOCTH OPraHUYECKUX coeanHeHui. Mero-
Jbl OYUCTKH OpPraHUYecKuX BellecTB. KauecTBEHHBIN M KOJIMYECTBEHHBIM 3JIEMEHTHBIA aHANU3 BEIIECTB.
MonekynspHble U CTPYKTypHBIC (hopmyibl. [Ipeanocsiku co3gaHust TeOpur cTpoeHus BemecTB A. bytie-
poBa. OCHOBHBIC MMOJOXKEHHUS TEOPUH CTPOCHHsI BemiecTB. SIBieHue nzomepun. Buabl nzomepuun. Kondop-
Mepel. Dopmynsl Hetomena. HoMeHkIaTypa OpraHu4ecKuX COSIMHEHUN: TPUBUAIbHAS, palluoOHaIbHas (pa-
JUKaJIbHAsI), CUCTEMATUYeCKas. DIEKTPOHHOE CTPOCHHE aTOMOB. BajeHTHBIE COCTOSHHS aToMa yriepoja.
SBnenne ruOpUIM3AIIU IEKTPOHHBIX 00JAKOB, THOPHIHBIE OpOUTaIu. THUIIBI XUMHYECKOW CBSI3H B Opra-
HUYECKHX MOJIEKYyJaX. XapaKTepUCTUKN KOBAJICHTHBIX CBSI3eW M METOJbI UX omnpeneneHus. KpaTHsie cBs3m,
ux oOpa3oBanue. BomoponHas cBs3b. TUnbl OpraHndyeckux peakuuid, uX Kiaccuukanus: peakiuu 3aMerie-
HUSI, IPUCOCTUHEHHUS, OTHICTUICHUS (SIMMUHHPOBAHWS), H30MEPU3ALINN; TOTUMEPU3AINN, KOHICHCAIINH U
MTOJTMKOHACHCAITUHN; TOMOJIUTUYECKHUN (paJuKaIbHBINA) U TETEPOIUTHUCCKUI (MOHHBIN) pa3pbhiB cBs3eil. Hyk-
neoubHbIE, AMEKTPOPUIbHBIE peareHThl. [I[poMeXyToUHbIe aKTUBHBIC YacTHIIBI. B3auMHOe BIUSHUE aTO-
MOB B MoJjiekyne. UHnykTuBHBIN 3 dekT, ero ocobeHHocTu. DPdeKT conpsikeHus: (Me3oMepHbI 3P heKT),
€ro 0COOCHHOCTH.

Pa3znen Ne 12. Xumusi HachIIIEHHBIX yriaeBoaopoaoB. llukioankanbl. YrieBoaopoasl anudaru-
geckoro psga. [IpeaenvHbie, WM HACHIIEHHBIE, YTIECBOAOPOABI psia MeTaHa (mapaduHsbl, ankaHsl). ['omo-
JIoTHUs, TOMOJIOTH, TOMoJloru4eckasi pasHocTh. CTpoeHHe MOJeKyJbl aakaHoB. HoMmeHkiaTypa, uzomepusi.
OOm1ast XxapakTepuCcTUKa (PU3HMUECKUX U XUMHUUECKUX CBOMCTB. XapakTepHble peakuuu. [lomydenue, mpume-
HeHue ankaHoB. OTaenbHble NpeacraBuTenn. CTpoeHUE MOJIEKYI IUKIOAIKAHOB. Y CTOMYMBOCTD MOJIEKYJI:
yTJI0BBIE, TOPCUOHHBIE HampspkeHus. KondopMalmonasle mpeodpa3oBanus MUKIOB. HoMeHkIaTypa, usome-
pusi: Cy)KeHHE M PACHIMPEHHE LMKIOB, NMPOCTPAHCTBEHHAs M30MEpHUs 3aMEIIeHHBIX HUKIOB. OTIenbHbIE
MPEICTABUTENN: [HUKJIONPONAaH, IUKIO0YTaH, IUKJIONEHTAH, IMUKJIOTeKCaH, X XHMHYECKas aKTHBHOCTb.
Crnioco0wI moTydeHus IUKIIoanKaHnoB. Haxoxmenue B mpupoe.

Paznen Ne 13. Xumus ajkeHoB. AJKagueHbl. AJKHHBbI. CTPOCHUE MOJIEKYI, THII THOPHIN3AIIUH
ANEKTPOHHBIX 00JaKOB MpH 00pa30BaHUM KpaTHOU CBsI3U. Buibl n3oMepun aqkeHOB: U30MEpUs YTIEPOIHO-
ro CKeJeTa, MOJOXKEHUSI KPaTHOW CBSI3M, LIUC-TPaHC-U30MEpPHs; MEXKIaccoBas m3omepus. Homenknarypa
ankeHoB. OOmas xapakTepucTuka (U3NUECKUX U XMMUUYECKHUX CBOMCTB alKeHOB. Peakium npucoeanHeHus
K aCHMMETPUYHBIM aJIKeHaM: IIpaBuio MapKkoBHHUKOBA. BiusHue ycioBul IPOBENCHUS PEaKIM HA COCTaB
MPOIYKTOB peakiuii. Peakius ormenieHus: npaBmwio 3aitieBa. KauectBennsie peaknuu. CriocoOb! moyde-
HU aJIKCHOB. XapaKTEPUCTUKA OTJEIbHBIX IIPEACTABUTENICH.

CtpoeHue MOJEKyJ allkaJueHOB, Kiaccu(UKalMs: KyMYJIHPOBAHHbIE, COMPSKEHHbIEC, U30JIUPOBAH-
HbIe 1ueHbl. OCOOCHHOCTH CTPOSHUSI MOJIEKYJ COMPSDKEHHBIX AUeHOB (3 dekT conpsukenus). Homenknary-
pa u u3omepus ankaareHoB. OO0mias xapakTepucTuka (PU3MUECKUX U XUMHUYeCKuX cBoucTB. [lonmydenue nu-
eHoB. OtaenpHbIe peacTaBuTend. Kaydyku u pe3suHsl (371aCTOMEPBI).

CtpoeHue MOJeKya alKuHOB. Tum ruOpuan3zanuu 3JeKTPOHHBIX 00JIaKOB aTOMOB yriepoja, oopa-
3YIOIIUX TPOWHYIO CBs3b. OOIIasi XapakTepucTUka (GU3MUECKUX U XUMHUYECKUX CBOWCTB alnkuHOB. Kadecr-
BEHHbIE PEaKInu, MO3BOJISIONINE BBIIBUTH TPOHHYIO CBsi3b. HoMeHKkIaTypa 1 u3omepust ankuHoB. [lomyye-
HUE, TPUMEHEHUE ATKUHOB. XapaKTEPUCTUKA OTACIIbHBIX MPEICTaBUTEIICH: alleTUIICH, BUHUJIALIETUIICH.

Pa3znen Ne 14. Apennl. [IpousBoanbie yrieBoaopoaoB. Victopust oTKpbITHs O€H30J1a, YCTaHOBJIE-
HUE CTPYKTYpHOU hopmyibl OeH30ma. DPdeKT conpsukeHus B MolieKyne 6eH3ona. ApoMatndHOCTh. [IpaBu-
1o Xrokkens. Banentasie nzomepsl 0eH301a. OO0Ias xapakTepucTuka (PU3nIecKnx ¥ XUMUYECKUX CBOMCTB
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OeH3oma U ero romojoroB. HomeHkiatypa, uzoMepusi ToMooroB 0enszosia. OCOOCHHOCTH PEaKIUM JICK-
TPO(PHUIBLHOTO 3aMelIeHNs B O€H30JIbHOM SIpe: OpUEHTAIUsl, OPUEHTAHTHI MepBOTo, BTOporo ponaa. Heben-
30UHBIE APOMATHYECKHE COEANHEHNs. MHOTOsIEpHbIE apOMaTUUYECKUE yriaeBoaopoabl. CoeMHEHNUs ¢ U30-
JUPOBAaHHBIMH, KOHJACHCUPOBAHHBIMU O€H30JIbHBIMU siAjpaMu. HadTanuH, antpaneH, peHanTpeH.

[lonsTHe 0 XapakTepucTHUECKOH rpymnie. MoHOragoreHnponu3BoAHble alkaHoB. CTpOEHHE MOJIEKY-
761, PeaklinoHHOCIIOCOOHOCTh TajoreHnpon3BoAHbIX. Homenknatypa u usomepusi. OO0miasi xapakTepucTHKa
(U3MYECKUX W XUMHYECKHX CBOWMCTB TaJIOTCHIIPOU3BOJHBIX. [lomydeHue, MpUMEHEHHEe, OTIENbHbBIC Mpe-
CTaBUTENU. XJIOPOPraHUYECKUE MPOAYKTHI B TPOMBIIIJICHHOCTH. J[U- U MOIUTaOTeHITPOU3BOIHBIE aJIKaHOB.
Homenknarypa u u3omepusi, OTJeNbHbIC NMPEACTABUTENH. | anmoreHnpou3BoaHble aakeHoB. OcobeHHOCTH
cTpoeHus: MoJyiekynbl. Homenknarypa u uzomepusi. O0mas XxapakTepuUCTUKa (U3NYECKUX M XUMHUYECKUX
cBoiicTB. OTAENBHBIC TPEICTAaBUTENN. BnusiHue Xyop- u Gropcoaepkamux BemecTB Ha ouocdepy. IIpo-
0JieMa 030HOBBIX JIBIP.

Paznen Ne 15. Cniuptel u ¢enoasnl. Ilonstue o GpyHkimonansHoi rpynme. Kucnopoaconepxaiiue
anudarnyeckue coenuHeHus. OgHoaromuble cnupThl. CTpoeHne Monekysbl. OJHOATOMHBIE TNpeAebHbIE
cnupthl (ankanonsl). Homenkmarypa u m3omepus. OOmias XapakTepucTUKa (DU3MUECKUX U XUMHUYECKUX
cBolcTB criupToB. KauecTBeHHbIE peakuuu. [Tonyuenne, npumMeHeHrne ankanoaoB. OTeNbHbIE PEICTaBUTE-
nu. BnustHue cniuptoB Ha opraHu3M. OHOATOMHbBIE HENPEIEIbHbIE CIIUPTHI: AJTKEHOIbI U aJIKUHOJBL. SIBIEe-
HHUE KETO-€HOJBHOM TayToMepuu. Beicmme crnuptbl. MHOroatomMueie cnuptbl. CTpoeHue Monekysibl. Ho-
MeHKJIaTypa U uzoMmepus. OOmas xapakTepucTuka (QU3MYECKUX U XHUMHUYECKUX CBOMCTB MHOTOATOMHBIX
cnuptoB. KadecTBeHHbIE peaKI MHOTOATOMHBIX CHHUPTOB. OTHEIbHbIE MPEICTABUTENN: TIIUKOJIb, TIIUIe-
puH. [lomyuenue, npuMeHeHUE TIIUKONS, TuieprHa. CIUPTHI BBICIIECH aTOMHOCTH (TIOJHOJBI). ApoMaTuye-
ckue cnupThl U GpeHosbl. 3oMmepus u hpu3ndecKkrue CBOMCTBA. XMUMHUUYECKHE CBOMCTBA apOMAaTHUYECKHUX CITHP-
ToB U (eHos0B. KauecTBeHnsle peakuu. [lonydenue, npumenenue Gpenonos. OTnenbHbIE TPEICTABUTEIH.

Pa3znen Ne 16. Aabaeruabl M KeToHbI. CTpOeHUE MOJIEKYIIBI IPEACIbHBIX ATbJETHI0B (AJIKAHAIIH)
1 KeToHOB (ankaHoHbl). KapOonuneHast rpynna. Homenknarypa u uzomepus. OOmmas xapakTepucTuka ¢u-
3MYECKUX U XUMUYECKUX CBOWCTB ajbJAETUAOB U KeTOHOB. KauecTBeHHbIE peakinu anbaeruaoB. OTaenbHbIe
npeactaButend. HempenenbHble WM CONMPSKEHHBIE albACTU/IbI M KeTOHBI. CBOMCTBA M OTJIEIbHBIE MPEICTa-
Butenu. JlukapOoHWIbHBIE coeTuHeHNs. XUHOHBI. CTpoeHue MoJieKysbl. CBOMCTBA XUHOHOB.

Pa3znen Ne 17. KapoonoBbie KHCI0TBI. OKCHUKHCIAOTBHI. OKCOKHCI0TBHI. CTpOSHUE MOJIEKYIbI OJ1-
HOOCHOBHBIX KapOOHOBBIX KucioT. KapOokcunpHas rpynna. HomeHnknatypa u n3oMepusi alkaHOBBIX KHC-
not1. O01mas xapakTepucTKa (GU3MUECKUX U XUMUYECKUX CBOMCTB KHCIIOT. KauecTBEeHHBIC peakIiuu KUCIIOT.
[Tonyuyenue, npumenenue kucior. OtaenbHble npencraButenu. Haxoxaenune B mpuponae. OIHOOCHOBHbBIE
HemnpenenbHble KapOOHOBBIE KHCIOTHL. [IpencraBurenu. Apomarudeckue kucinotel. [IpeacraBurenu. Bric-
1IMe mpejeNbHble U HenpeaenbHble KUciIoTel. Mbuta. Motomue cpenctBa. CHHTETHYECKUE MOIOIINE Cpell-
ctBa. /IByxocHoBHbIE KuCIOTH. HoMeHkaTypa, obmme criocoos! nonydenus. Haxoxnenue B mpupoze. Ot-
JieNIbHbIE MPeICTaBUTENN. AHTUIPHUIBI KapOOHOBBIX KUCIOT. CriocoObl mosydyeHus u cBoicTBa. OTae/bHbIE
npencraButenu. IlpencraBurenn, n3oMepusi OKCUKUCIOT. OnTudeckass akTUBHOCTb. CBOMCTBAa OKCHKHCIIOT.
OKCOKHCIIOTBI M UX CBOMCTBA

Pa3znen Ne 18. Cao:kubie >¢pupsnl. [IpocTtsie 3¢upsl, criocodbr 06pazoBanus u3 cnuptoB. Homenka-
Typa, n3oMepus. O01as XxapakTeprucTuka (GU3NIECKNX U XUMUYECKUX CBOMCTB NMPOCThIX 3¢upoB. Haubomnee
Ba)KHBIE TPEJICTABUTENN. DMOKCUABL. CTpoeHHE MOJEKYIbI, (U3UKO-XUMUYECKHEe CBOMCTBA. KpayH-2Quphl.
Crtpoenne MoeKyibl, (PU3UKO-XUMHUYECKUe cBoicTBa. [lomyuenue, npumenenue 3¢upos. Craoxubie 3Gupsl,
criocoObl obpazoBanusi. CTpoeHne Moisiekyibl. Homenkimarypa, nzomepus. O0mas xapakTepucTuka Gpuznde-
CKHX U XMMHUYECKUX CBOMCTB CIOXKHBIX 3(hUpoB. PacnpocTpaHeHHOCTD CIIOKHBIX A(UPOB B MPUPOAE, MPe-
craButenu. CioxHbIe dQUPHI CIIUPTOB U HEMPEACNbHBIX KHUCIOT. [IpuMeHeHue CIoKHBIX I(PUPOB B MPO-
MBIIIIEHHOCTH. Bocka - cioxHble 3(UpBl BBICHIMX >KUPHBIX KHUCIOT W BBICHIMX CHUPTOB. DU3MKO-
XUMHYECKas XapaKTePUCTHKA OTACIbHBIX MPEACTaBUTENCH (CriepMalieT, JTaHOIUH U Ap.). JKupbsl U )KUpPOTOo-
noOHbIe BemecTBa. JKUpbI Kak CI0KHBIE AGUPHI MIHIIEPUHA U BBICIINX KUPHBIX KUCIOT. 3aciayra beptio u
M. HleBpenst. Cuntes xupoB. CTpoeHnEe MOJIEKYIbI )KUpoB. M3omepusi, HoMeHkIarypa. O01mas xapakrepu-
CTHKa (U3NYECKUX M XMMHUYECKHUX CBOMCTB >XKUPOB. JKHpBI kKHUAKHE, TBepAble. [ 'maporenezanus XUpPOB.
Maprapun. Macna. HeBeichixatomue 1 BbIcbIxaromie Macia. Onuda.

Pa3znen Ne 19. Vraesoasl. Knaccudukarust yrieBooB, MPEACTaBUTEINM MOHOCAXapHIOB: TIIFOKO3a,
¢bpykTo3a, pubo3a u ne3okcupru603a. CTepeon3oMepsl, SMUMEPH3AIHs, HUKIOLEIMHAS TayTOMepHs. XuMHU4e-
CKHe cBOiicTBa MOHOcaxapuaoB. [IpencraBuTenu u cBONCTBa AUcaxapoB: caxaposa, MajabTo3a, JaKT03a, 0COo-
OCHHOCTH WX CTPOEHUS U CBOWCTB. buomornyeckas panb. [lomucaxapuapl: kpaxmall, TITHKOTEH, [EJUTI0N03a,
0COOEHHOCTH MX CTPOCHHS M CBOMCTBA.DYHKITUHN yTIEBOIOB
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Pa3znen Ne 20. A3oTocoaep:xainiue yriieBoaopoabl. OcoOeHHOCTH CTpoeHHs aToma a3oTa. CTpoeHue
MOJIEKYJIbl aMmmuaka. OCHOBHbIE CBOMCTBa amMMmuaka. AMuHbl. CTpoeHue MoJiekyinbl. [lepBuunbie, BTOpUY-
HBIC, TPCTUYHBIC aMUHBI, YCTBCPTUYHBIC AMMOHHWUECBLIC OCHOBAHUA. HOMGHKHaTypa, HU30MCpHA aMHUHOB. 06-
masi XapakTepUuCcTHKa (PU3NYECKUX M XMMHUYECKUX CBOMCTB aMHUHOB. AMUHBI — OpraHMYeCKHE OCHOBAHUS.
CpaBHEHHE OCHOBHBIX CBOMCTB IIEPBUYHBIX, BTOPUUHBIX, TPETUUHBIX aMUHOB. [Ipupona panukana, ero Biau-
STHUE€ Ha CBOMCTBA aMUHOB. ApOMAaTHYE€CKUE AMUHBI; aHWJIHMH. [Tonyuenne amunHoB. Peakuus 3uHUHA.
[Tpumenenne aMmuHOB. OTAETBHBIC MPEACTABUTENN. AMUHOKUACIOTH. Kiaccupukaiys aMMHOKUCIIOT: MOHO-
aMHUHOMOHOKapOOHOBBIE, MOHOAMHUHONKAPOOHOBBIE, TUAMUHOMOHOKAPOOHOBKIE, TUAMHUHOINKAPOOHOBEIE.
Knaccugukanus aMUHOKHCIIOT 110 MOJIOKEHUIO aMUHOTPYIIIBL: o, 3, v, ¥ T.A. - aMUHOKHUCIOTHI. OOmias xa-
pakTepucTUKa PU3NYECKUX U XUMUYECKUX CBOMCTB aMUHOKHUCIOT. OTnenbpHbIe pencTtaBuTeny. buomgornue-
CKO€ 3HaUYE€HHE aMUHOKUCIIOT.

Pazgea Ne 21. I'etepouukinveckue coequHeHus. [IoHATHE O reTEPONUKINYECKUX COCAUHEHUSIX,
rerepoatombl. O0Ias XapaKTepUCTUKA IeTepOLUKIOB. BO3HUKHOBEHHE apOMAaTUYHOCTHU. [IaTHdneHHbIe Te-
Teporukibl: pypan, TnodeH, muppoit. Obmas xapakTepucTuka PU3NIEeCKUX ¥ XUMUYECKUX CBOMCTB. [1aTH-
WICHHBIC TCTCPOUUKIIBI C IBYMS I'€TCPOATOMAMMU. OcHOBHEBIE MpeaACTaBUTCIIN. IlecTuuneHunIe reTeponuK-
al: iupuauH. OOmmas xapakTepucTika (GU3MYeCKUX U XMMHYECKUX CBOMCTB. lllecTHUIeHHBIE TeTePOLIMKITbI
C JIByMs TreTepoaToMaMH: NMUPHIA3WH, MUPUMUANH, TMHPA3UH, OKCa3uH, THa3uH. OOIas XapaKTepUCTHKA.
[Ipon3BoHbIE MUPUMHUANHA - Ypalui, TUMHH, HUTO3UH-a30TUCThIE OCHOBaHUA. OOIas XxapaKTepUCTHKA.
KOHI[GHCI/IpOBaHHBIe TCTCPOLUKIIBL: ITYPUH. HpOI/I3BO,Z[HBIe IMypuHa - aACHUH, TYaHWUH-a30TUCTbIC OCHOBAHUS.
OObmas xapakTepucTuka. buonornyeckoe 3HaueHHE reTepolMKIOB. HykienHOBbIE KUCIOTHI, MOYEBasl KH-
ciorta, kodenH, reoopomut. [Tonarue 06 ankanongax. OOIIas XxapaKTEPUCTHKA.

4.3 JlabopaTopHble padoThI

Ne JIP Ne HaumenoBanue 1abopaTopHbIX paboT Kos-so
paznena 4acoB
1 1 Pabota B xuMmu4eckoii 1abopatopum. 2
2 2 CrtpoeHue aToMma. 2
3 5 XHUMUYECKasi TEPMOJUHAMUKA. 2
4 6 XuMHUYeCKasi KWHETUKA U PABHOBECHE. 2
4 6 PactBopsI, pacTBOprMOCTH. PacTBOpHI, CIOCOOBI BRIpAXKCHUS UX KOH- 2
LICHTPALUH.
5 7 CBolicTBa M OJIY4YE€HUE KOMIIJIEKCHBIX COCIMHEHUN. 1
6 8 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. 1
7 9 DIEKTPOXUMHUSI, SJIEKTPOIIN3. 2
8 10 XHMHSI JIEMEHTOB. 2
9 11 CocTaB OpraHu4ecKux BEILECTB. 2
10 12-13 | CpaBHUTENIBHBIN aHATIU3 CBOMCTB AJIKAHOB, aJIKCHOB U aJIKMHOB. 4
13 15 Criuptel 1 GpeHonbl. PU3NKO—XUMUYECKHE CBOWCTBA 3TAHOJA, TIHKO- 2
JIs1, TIMIeprHa u GheHona.
14 16 Anpaerunpl U KeTOHbI. DU3UKO-XUMUYECKHE CBONCTBA (JOPMAIIbICTH- 2
14, alleTalbJIeTH/1a, alleToHa.
Kap6onoBsie kucinorel. CpaBHUTEIbHAS AKTHBHOCTH KHCIIOT. 2
15 17 Croxuble 3¢upbl. CBOHCTBA KHUPOB 2
16 27 CtpoeHue U CBOMCTBA YTJIEBOJIOB 2
Uroro: 32

5 YyeOHO-MeTOaAMYECKOE 00ecTIeUeHHue TUCIUTIINHBI

- Koposun, H.B. O6mas xumus [Tekct] : yue6 / H.B. KopoBun.- 6-e¢ u3z., ucnp. — Mocksa :
Bricmas mkosma, 2005. - 557 c. : un. - (Ilobeaurens koHKypca yudeOHHKOB). - bubmuorp.: ¢.546. - ISBN 5-
06-003939-0.
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- IIpecc, N.A. OcHoBbl 00miel xumuu : ydeOHOe Tmocobue [DnexkTpoHHBIH pecype]. /
N.A. Tlpecc. - Cankr-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 [DnekTpoHnsiit pecype]. / A.M. Kuwm ;
MunucrepcTBo obpazoBanusi Poccuiickoit @enepaunu, HoBocubupckuii 'ocynapctBennsiii I[lenaroruye-
CKMIl YHUBEpPCUTET. - 4-€ u31., ucrp. u aoim. - Hopocubupck : Cubupckoe YHUBEPCUTETCKOE M3IaTENhCTBO,
2004. - 848 c. - ISBN 5-94087-156-9. - Pexum JOCTY-
na: http://biblioclub.ru/index.php?page=book&id=57255

- bymunopoBa, I'.B. ®usuueckas xumus : ydeOHOe mmocoOMe [DIeKTpoHHBIA pecypc]. /
I'.B. bymunoposa, }O.I'. 'amsimerauHoB, X.M. fApomesckas, B.I1. bapabanos ; MunucrepcTBo 00pazoBaHus
u Hayku Poccum, @enepanbHoe rocynapCcTBEHHOE OIOKETHOE 00pa3oBaTeNbHOE YUYPEKIECHUE BBICIIETO
npodeccuoHaIbHOTO 00pa3oBaHus Ka3zaHCKHI HallMOHAIBHBIN MCCIICOBATEILCKUM TEXHOJIOTHUYECKUN YHU-
BepcureT. - Kazans : U3marensctBo KHUTY, 2012. - 396 c. : un., Tabn. - ISBN 978-5-7882-1367-5; - Pe-
*)uM gocrtyna: http://biblioclub.ru/index.php?page=book&id=258360

- Hurouu, N.K. Kypc anamuruueckoit xumuu [Tekcr] : yue6. / U. K. IlutoBud .- 8-¢ u3m., crepeo-
tur. — CkaHkT - [letepOypr : Jlans, 2004. - 496 c. : un.. - bubmuorp.: c. 472-474 - ISBN 5-8114-0553-7.

5.2 lonmosiHUTeIbHAS JIUTEPATYPa

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

- I'enepman, M.,  Komnowanast 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. buodusnueckass xumusi. XuMusi OMOTEeHHBIX 37eMeHTOB [TekcT] :
yue6. / Epmos FO.A., ITonkoB B.A., bepnsan A.C. u np ; mox pen. KO.A.EpmoBa. - 2-e ucnp. u jom. —
Mocksa : Beicmag 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 mkomna, 2000. - 559 c. : uin.. - ISBN 5-06-003834-3.

- Oo6mas xumus [Tekcr] : yue6. / U.I'. Xomuenko . - Mocksa : HoBas Bomna, 2002. - 464 c. -
ISBN 5-7864-0026-3.

- Crpombepr, A.I.  ®usnueckas xumus: YueOunuk / A. I'. Crpombepr, . I1. Cemuenko ; [Tox pen.
A. T'. Ctpombepra.- 5-e uzn., ucnp. — Mocksa : Beicmas mkomna, 2003. - 527 c. : uin. - ISBN 5-06--0036627-
8.

- T'nunaka, H. JI. O6mas xumus [Tekcr] : yue6. mocodue / H. JI. I'nmuaka.- 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. Dnektpoxumusa. XuMudeckass KWHETHKa U katanus [ Tekcr] :
yue6. / mox pen. K.C. Kpacnosa .- 3-e u3n., ucnpas.. — MockBa : Beiciiast mkosna, 2001. - 319 c. : wi.. -
ISBN 5-06-004026-7. - ISBN 5-06-004027-5.

5.3 llepuoguveckne U3TaHUsA

XuMHus U )KU3HB: )KypHal. - MockBa, : 31aTenbcTBO HayyHO-NOMYIISIPHOM IMTEpaTyphl "Xumus u
KHU3HB"

5.4 UuTepHeT-pecypcsbl

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/ - HayuHo-oOpa3zoBatenbHblii LleHTp «XuMusi B MHTEpecax ycToiHuu-
BOTO  pa3BUTHS — 3eleHas XUMHUsA» - pa3fgen YdyeOHble MaTepuanbl. Pexum  goctyma:
http://www.greenchemistry.ru/index.htm/

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

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(pOPMAUMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEeMEHHbIX HH()OPMALMOHHBIX TEXHOJIOTHIA

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: yaeOHbBIE U ClTpaBOYHBIE MATEPHAIIBI IO XUMUH

4 http://www.chemport.ru Xumunueckuii cepsep HimHelp.ru: yueOHble 1 cipaBoyHbIE MaTE€pHUaIbI
5 http :// window. edu.ru - EaHoe OKHO m0CTyIa K 00pa3oBaTEIbHBIM PECypCaM.

6 http://rscfru/ru - Poccuiickuii Hayunsit poua (PHD).

6 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIHILINHBI

VYyeOHasi aynuTopus JEKIMOHHOTO THUIMA, OCHAILEHHBIE CIEAYIOUIMM O00OpYyIOBaHUEM: CTallMOHAp-
HBIA MYJIBTUMEINA-TIPOEKTOP U MPOEKLNOHHBINA 3KpaH, MepeHOCHON HOYTOYK, Kadeapa, mocajouHble MecTa
JUTsl O0yJaromuxcs, pabodee MECTO MpernoaaBaTets, yaeOHas 10cKa.

VYyeOHble ayTUTOPUU [T TIPOBEACHHS TPYNIIOBBIX KOHCYJIBTALUHM, TEKYIIIETO KOHTPOJIS M IIPOMEXKY-
TOYHOM aTTECTAllUU, OCHAILEHHBIE CIEAYIOIUM 00OPYJOBAaHHEM: KOMIUIEKTHl YUEHUYECKON MeOenu; KoM-
IBIOTEPHI C MOJAKIIOYEHUEM K ceTh «VHTepHeT» U o0ecredeHrneM JOCTYIa B AJIEKTPOHHYI0 MH(POPMAaIMOH-
HO-00pa3oBarenbHyo cpeny OI'Y, aneKTpoHHBIC OMOIMOTEYHBIC CHCTEMBI.

s mpoBeneHus 1a00paTOPHBIX 3aHATHH HCHOJIB3YETCs J1abOpaTOpHsl, OCHAIIEHHAs CIETYIOIUM
obopynoBaHueM: MKad BBITSHKHOM; MKad A1 XpaHSHUs] XUMUYECKUX PEaKTHUBOB; MIKa( JIsi XpaHCHUS Jia-
060paTopHOH MOCYAbI; MKad I XpaHEHHS SIOBUTHIX BELIECTB, KOHIIEHTPUPOBAHHBIX KHcoT, JIBB; pa3na-
TOYHBII MaTepua; MTATUBBI ISl IPOOUPOK, CHUPTOBKHU, IITATUBHI AJIs IPOBEJICHUS ONBITOB; JIabopaTOpHAas
nocya (MpoOupKH, KOJIObI pa3IMyHON EMKOCTH, HMIIMHAPHI PA3IMYHON EMKOCTH, OI0peTKH, KoIOb byH3eHa,
KOJIOBI KPYTJIOJIOHHBIE, KOJIOBI Biopiia, cTakaHbl XUMHYECKUE, BOPOHKH, (hapdOpOBBIC JTOKEUKH, KEITC3HBIC
J0XeukH, (hapopoBble YAlICUKH); JOTKU I pa3fgaddl peakKTUBOB MU XUMHUECKOW MOCYAbI; TUIETKH Mep-
HbIE; PKCUKATOp; OaHs BOAsHAs;, OaHs IMecyaHas; BEChbl TEXHUYECKHE C Pa3HOBECAMH; BECHI JIEKTPOHHBIE,
BECHl aHAJMUTUYECKHE; TEPMOMETPBI; IPHOOp I AJIeKTpoin3a; akBaguctwuisiTop AdDa- 4 C3MO; Bucko-
3UMETp; DJIEKTpUYECKas IUINTKA; Ta3zoaHanuzaTop nopraruBHbid [II'A -200; pH-metp pH-150MU; kom-
IUIEKTHI yUYeHHUYECKoW Mebenu; pabodyee MeCTO IpernoiaBaTess; yueOHO-HarIaJHbIe TOCOOUS; CpeACTBa Mo-
KAPOTYIIEHHUSI, aliTeuKa JJIsl OKa3aHUs epBOI MOMOIIIH.

[Tomerenne s caMOCTOSTENbHOM paOOThl. AyIUTOPHUH OCHAIIEHBI KOMITBIOTEPHOM TEXHHMKOH,
noakiIoueHHo Kk cetn «MHTepHeT», M obecrneueHueM JAO0CTyNna B D3JIEKTPOHHYIO HWH(GOPMalMOHHO-
obpazoBarensHyto cpeny OI'Y.

KoMmbroTepHsIif ki1acc. AyIUTOpHS OCHAIIEHA CIEAYIOMAM 000pYyI0BAaHUEM: CTAIIMOHAPHBIN MYJIhb-
TUMEINA-TIPOEKTOP U MPOEKIIMOHHBIN 3KpaH, 000pyI0BaHHE Ul OPraHU3aALUH JIOKAIbHOW BBIUMCINTEIbHON
CeTH, BeO-TpHIIOKeHUE «YHHUBEpcabHas cucteMa TtectupoBanus bl TU», nmepcoHanbHBIE KOMIBIOTEPHI,
pabouee MecTo npenogaBaTens, yueOHas 10CKa.

K paboueii npocpamme npunazaromcs:

- @OH/ OLEHOYHBIX CPEACTB JUI MPOBEIEHHUS MPOMEKYTOUHOM arTecTanuud OO0YYaroUIUXCs II0
JTUCLUIUINHE;

- Metoanueckue yka3zaHus JUIsl 00y4aroIMXCsl 10 OCBOCHUIO IUCIUTIINHBI.
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