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PABOYASI IPOTPAMMA YUEBHOM AMCHUITINHBI
OY/1.12 XUMMUSI

IO CHCIITUAJIBHOCTSM

09.02.06 CereBoe 1 cucTeMHOE aIMUHUCTPUPOBAHUE;

09.02.07 MudopmaninoHHbie CUCTEMBI U TPOrPaMMHUPOBAHUE;

10.02.04 O6ecrieuenue HHGOPMAIIMOHHON OE30ITACHOCTH TEJIEKOMMYHUKAIHOHHBIX
CUCTEM;

11.02.15 MH(poKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI CBSI31

Apxan'rcm,cx 2021



Pabouas rporpamma y4eOHON JIMCIMIUIMHBI « XMUMMS» COCTaBJIICHa Ha OCHOBE
TpeboBannii MejiepabHBIX I'OCYIAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJIAPTOB CpPe/l-
HEro o0IIEro U cpesiHero NnpoQeccuoHalbHOro 00pa3oBanus ¢ y4ETOM I10JIydacMbIX
cunenmansiocre  CIIO, npumepnoit mporpaMmmbl 0011e00pa3zoBaresibHON yueOHOM
JICIMILIMHBL  «XUMHS» JUISL TIPO(eCCHOHANBHBIX 00pa30BaTEeIbHBIX OpraHu3alui,
pekoMeHoBaHHOW  DejiepalibHbIM I'OCYIAPCTBEHHBIM aBTOHOMHBIM yUpEKICHUEM
«Mejiepanbublii MHCTUTYT pa3BuTusi oopazosanus» (OPI'AY «OUPO») u B coorser-
CTBUM C padOYUMU Y4eOHBIMHU TUIAHAMU T10 CIICHUAIBHOCTSM, ¢ yuérom lIpumepnoii
OCHOBHOM 00pa3zoBaTeJIbHOM MPOrpaMMEI CpejiHero ooiiero odpazoBaHusi, 0jl00peH-
HOU pereHueM ¢ejiepajbHOro y4eOHO-METOIMYECKOro 00be/IMHeHUsT 110 00IIemMy
obpazoanuio (rporokos ot 28 utonst 2016 r. Ne 2/16-3).

Pabouast mporpamma paccMoTpeHa u 0100peHa IUKIOBOM komuccueir O6uie-
oOpazoBaTCILHBIX JIMCUMUIUIMH

I IpoToxosn Ne 9 or 44 05 20301

IIpencenarens Lﬂﬂ(/ _—  W.JI. CamoyxkoBa

CocraBurelb:
T.B. llerposa, mnpernojiasareis rnepBoi kpanupuxanuonno kareropun AKT
(¢p) CIIGI'YT.
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1. MACHOPT PABOYEI MPOTPAMMBI YUEBHOM JUCHUILINHBI
OVY/1.12 XUMUS

1.1 O0sacTh NpUMEHEHUS POrPaMMbI

PabGouas mporpamMmma yueOHOU AUCHUILIAHBI XUMUS SBJISIETCS YaCThIO MIPOTPAMMBbI
MOJATOTOBKM CIEIUMANUCTOB cpeanero 3BeHa B coorBeTcTBuu ¢ ®I'OC CIIO mo che-
nuansHocTsIM  11.02.15 — HMHPOKOMMYHHMKAallMOHHBIE CETU U CHUCTEMBI CBSI3U;
09.02.06 — CereBoe wu cucremHoe aamuHuctpupoBanue; 09.02.07 —
Nudopmammonnsie cuctembl u mporpammupoBanue; 10.02.04 — OOecnieuenue HH-
(dhopmalMOHHON 0€30MACHOCTH TEJIEKOMMYHUKAIIMOHHBIX CUCTEM.

1.2 MecTo y4e0HOIl TUCUMIIIMHBI B CTPYKTYpe MPOrpaMMbl MOJATOTOBKH CHEIU-
AJIUCTOB CpPeIHero 3BeHa

JucuurivHa siBisieTcs o01eoOpa3oBaTeabHON yueOHON AUCHUILIMHON U BXO-
UT B COCTaB 00s3aTenbHOM mpeameTHoN obnactu «EcrectBennbie Hayku» PI'OC
cpeaHero ooIero oopa3oBaHusl.

1.3 Heab 1 3a1aun y4eOHO JUCUMILIMHBI — TPeOOBAHUA K pe3yJibTaTaM OCBoOe-
HUS Y4eOHOU TUCHUILIHHBI

Conepxxanue nporpaMMbl «XUMUS) HAMPABICHO HA JOCTHUKEHHE CIEAYIOIINX
neJeu:

. dbopmupoBaHUEe y 00YJAIONMUXCS YMEHHS OIEHUBATh 3HAYNMOCTh XMMHYECKO-
T'O 3HAHUS T KKIOTO YEIOBEKa;
. dbopmupoBaHue y 00y4aroOlUXCs IIEJIOCTHOTO MPEACTABICHUSI O MUPE U POJIU

XMMHHU B CO3/IaHUM COBPEMEHHOW €CTECTBEHHOHAYYHOW KAapTHUHBI MUPA; YMEHUS
OOBSICHATh OOBEKTHI U MPOIECCHI OKPYKAIOIIEH IeMCTBUTEILHOCTU: IPUPOJIHOMN, CO-

HUAITBHOM, KYJBTYPHOU, TEXHUYECKON CPEIbl, — UCIOJB3YS ISl ’TOT0 XUMUYECKUE
3HAHUS;
. pa3BuTHE y OOydYarolmMXCcs YMEHUN pa3iaudaTh (PakTbl U OIEHKH, CPAaBHUBATH

OIICHOYHBIE BBIBOJIbI, BUJIETh X CBSI3b C KPUTEPHUSIMHU OLICHOK U CBSI3b KPUTEPHUEB C
OMPENIeICHHOW CUCTEMOM IIeHHOCTe!, (popMyIupoBaTh U OOOCHOBBIBATH COOCTBEH-
HYIO TO3UIHUIO;

. puoOpeTeHne 00y4YaloIIMMUCS OIbITa PA3HOOOPA3HOU JIESITENHbHOCTH, TTO3HA-
HUST W CAMOMO3HAHMUS; KIIFOYEBBIX HABBIKOB, MMEIOUIMX YHUBEPCAILHOE 3HAYCHHE
JUISL pa3IUYHBIX BUAOB JESTEILHOCTU (HABBIKOB PEIICHUS MPOOJieM, MPUHSTUS pe-
IIEHUM, TTOUCKA, aHalih3a U 00paboTKu MHPOpMAIIUU, KOMMYHUKATUBHBIX HABBIKOB,
HaBBIKOB HU3MEPEHUM, COTPYAHUYECTBA, 0€30MacHOro oOpalleHus C BelleCTBaMU B
TTOBCEIHEBHOM KU3HU).

OcBoeHue cosiepKanusi yueOHON JUCHUIUIUHBI «XUMHUS» 00€CleunBaeT JOCTH-
KEHUE CTYJICHTaMH CJICAYIOIINX PE3yJIbTaTOB:
¢JINYHOCTHBIX:



- YyBCTBO TOPJIOCTU U YBAXKEHUSI K UCTOPUU U JOCTHKEHUSIM OTEYECTBEHHOM XU-
MUYECKON HAyKH; XMMUYECKU T'PaMOTHOE MOBEJeHHE B MPOGECCUOHATBHOU JeATelNb-
HOCTHU U B OBITY IIpH OOpalieHu ¢ XUMUYECKUMH BellleCTBaMU, MaTepuaiaMu U Ipo-
LeCCaMu;

— FOTOBHOCTH K MPOJIOKEHUIO 00pa30BaHUs U MOBBIMICHUS! KBATU(PUKAIIUU B U3-
OpaHHOU MpodhecCHOHAIBHON NEATeIbHOCTH U OObEKTUBHOE OCO3HAHHUE POJIM XUMUUE-
CKHMX KOMIETEHIINI B 3TOM;

— YMEHHE HCIOJIb30BaTh JIOCTUXKEHUSI COBPEMEHHON XMMUYECKOU HAyKU U XHUMH-
YECKUX TEXHOJIOTUU JIsl TIOBBIIIEHUSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOM TPOPECCUOHANILHON JIEATEIbHOCTH;

* MeTamnpeIMeTHBIX:

—  WCIOJIb30BaHUE PA3IMYHBIX BHUJOB MO3HABATEIBHOW JEATEIHHOCTH U OCHOB-
HBIX WHTEJUICKTYaJbHBIX OTepanuii (MOCTAaHOBKU 3a/1auu, (JOPMYITHPOBAHUS TUTIOTES,
aHaM3a U CUHTE3a, CPaBHEHMs, 0000IICHMsI, CHCTEMATHU3AINH, BEISIBICHUS TPUYHH-
HO-CJIEJICTBEHHBIX CBSI3€H, MOWCKA aHAJIOTOB, (hOPMYIUPOBAHUS BBIBOJIOB) NIJISl peIlie-
HUS TOCTaBJICHHOW 3aa4u, MPUMEHEHHE OCHOBHBIX METOJIOB IMO3HaHWs (HAOIIOIe-
HUS, HAYYHOTO DKCIIEPUMEHTA) I U3YUYCHHS PA3TUIHBIX CTOPOH XUMHUYECKUX 00B-
€KTOB W TPOIECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOIWMOCTh CTAJKHUBATHCS B TIPO-
dheccuonanbHOM chepe;

— HCIIOJIb30BAaHUE PA3IMYHBIX WUCTOYHUKOB JUJIS TOJYUCHHUS] XUMUYECKON MHDOP-
MaIliy, yMEHHUE OIICHUThH €€ JOCTOBEPHOCTH IS TOCTHKEHHS XOPOIITUX PE3yIhTaTOB B
npodeccuoHanbHol chepe;

* IIPCIMETHDBIX:

— c(OpMHUPOBAHHOCTH MPEJICTABICHUN O MECTE XUMHUU B COBPEMEHHON Hay4dHOM
KapTUHE MUpPa; MOHUMAHHE POJIU XUMHUU B (POPMHUPOBAHUU KPYro3opa v (PyHKIIHO-
HAJIbHOW T'PAMOTHOCTH Y€JIOBEKA JIJI PEIICHUS MPAKTUYECKUX 3a/1a4;

— BJIQJICHUE OCHOBOIIOJIATAIOIIMMHU XUMUUYECKUMHU MOHSITUSIMHU, TEOPUSIMHU, 3aKOHA-
MH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XHUMHUYECKONW TEPMHHOJIOTHEN U
CHUMBOJIUKOM;

— BJIQJICHUE OCHOBHBIMH METOJIaMH HAYYHOTO IO3HAHWS, UCHOJIb3YEMBIMU B XU-
MUU: HAOIIOJIEHUEM, OMMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHUE 00padaThi-
BaTh, OOBSICHATH PE3YIbTAThl MPOBEICHHBIX OIMBITOB U JI€JaTh BHIBOAbL, TOTOBHOCTh U
CITIOCOOHOCTh MPUMEHATH METObI TTO3HAHUS MPH PEIICHUH MPAKTHISCKUX 3a/1a4;

— chOpPMUPOBAHHOCTh YMEHHUS JaBaTh KOJUYECTBEHHBIC OIEHKU U MPOU3BOJUTH

pacyeThl N0 XUMHUECKUM (POopMyJiaM U YPaBHEHUSIM;

— BJIQJICHUE TIpaBUJIaMU TEXHUKH 0€30MacHOCTH MPU UCTOJIH30BAaHUM XUMHUUYECKUX

BEIIECTB;
— c(OpMHUPOBAHHOCTh COOCTBEHHOM IMO3WIIMHU MO OTHOIIEHUIO K XMMHUYECKOW WH-
(dbopmanuu, Moay4aeMoi U3 pa3HbIX UCTOYHUKOB.



1.4 KosinuecTBO 4acOB HA OCBOCHHMEe padoyeil MPOrpaMmbl y4eOHOW M CHUILIH-
HbI:

O0BEM yueOHON TUCHUIUIMHBI — 78 4acoB, B TOM YHCIIE:
- camocTosITeNbHas yuyeOHas pabora — () 4acos,
- cyMMapHas ydyeOHasl Harpy3Ka BO B3aMMOJICHCTBHH C MpEnoiaBaTesieM — 78 4acoB.



2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIUILINHBI

2.1 O0bem y4eOHOM TUCUMILIMHBI U BUbI Y4e0HOI padoThI

Bun yueOHo# paboTh O06bem yacoB
O0bEM yueOHOM JTMCHUIIMHBI (BCero) 78
CamocrosiTesibHas yyeOHast padora 0
CymmapHas y4yeOHasi Harpy3ka BO B3aMMOJEHCTBHH C IIpero- 78
aaBareJieM (BCero)
B TOM YHCJIE:
TEOPETUYECKOE 00yUeHHE 66
1a0opaTOpPHBIE 3aHATHS 0
MPAKTUYECKUE 3aHATUSA 10
3a4€THBIC 3aHATUSA 2

IIpome:xyTouHnas arrecrauus B popme nuddepeHunpoBaHHOrO 3a4éTa




2.2. TeMaTH4YeCKHUIl IVIaH U coaepxanue yueOHoi aucuuiuinabl OY .12 Xumusn

XUMHUHN

OCHOBHBIE TIOHATHSA XUMUH U HAY4YHBIE METOABI. Mo-
NEIUpOBAaHUE XHUMHUYECKUX IIpoleccoB. Bemecrtso.
AtoM. Monekyna. XUMUYECKAN DJIEMEHT

HaumenoBanue paszgesoB u | CoaepkaHue ydeOHOro Mmarepuasa, 1jadoparopublie u npak- | O0bem | XapakTepHCTHKAa OCHOBHBIX BH-
TeEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTYACHTOB JacoB JA0B 1€ATCJIbHOCTH CTYACHTOB
Beenenue Copaep:xanue yueOHOro MmarepuaJjia 2 OOBsicHEHHE XUMUYECKUX SIB-
Hayunble MeTOnbl MO3HAHUS BEMIECTB U XUMHUUYECKHX JICHUH, TPOUCXOASAIINX B MPHU-
ABJIECHHUI. POJIb SKCIIEpUMEHTA U TEOPUU B XUMUU. 3HA- pojae, ObITY W Ha MPOU3BOI-
YEHHUE XUMUH. ctBe. Kpurnueckas oreHka
JIOCTOBEPHOCTH  XUMHYECKOMN
uHpopMaIK, MOCTyHaroIIeH
13 pa3HbIX HCTOYHUKOB.
Paznen 1. O0miast ¥ HeOpraHm4ecKass XuMus 38
Tema 1.1. OcHOBHBIE 110-
HATHUSA ¥ 3AKOHbI XUMHH
1.1.1. OcHoBuble mnoHATHSA | CopepxaHue y4eOHOr0 MaTepuaJia 2 Ucnons3oBanue B yueOHOU U

podeCCHOHAIPHON  JIeSITEIb-
HOCTH XUMHWYECKUX TEPMUHOB
1 CUMBOJIMKH. YMEHHUE JaBaTh
ONpEJICJICHUE W OINEePUPOBATH
CICIYIOIUMA XUMHYECKUMU
MOHATUSIMM: BEIIECTBO, XUMH-
YECKUMHH DJIEMEHT, aTOM, MO-
JIEKyJ1a, UOH.




HaumenoBanue paszgenioB u | CoaepkaHue yueOHOro MarepuaJa, 1adoparopublie u npak- | O0bem | XapakTepHCTHKAa OCHOBHBIX BH-
TeEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTYACHTOB JacoB JA0B 1€ATCJIbHOCTH CTYACHTOB

1.1.2. Amnorponusa. [Ipo- | Comepxxanue y4eOHOro Mmarepuasia 2 YMeHue naBaTh OHpPENCIICHUE
CTBIE U CIIOXHBIE BenlecTna. | Aymorponud. [Ipocteie m cnoxHbie BemecTBa. Kade- U OIEpUPOBATH CIEAYIOLIUMHU
CTBEHHBIN Y KOJIMYECTBEHHBIN COCTAB BEHIECTB. XUMH- XUMHUYECKUMHU MTOHSTUSMMU:

yeckue 3Haku U Gpopmylibl. OTHOCUTENbHBIE aTOMHAS U aJUIOTPOIHS,, OTHOCUTEIIbHBIE

MOJIEKyJIsipHasg maccbl. KonnmuecTBo BemecTna. aTOMHAasi M  MOJICKYJSIpHAs

MAaccChl, MOJIb.
1.1.3. OcHOBHBIE 3aKOHBI Copaep:xanue y4eOHOro MmaTepuaJjia 2 DopMyJIMPOBAHUE 3aKOHOB

XUMHUHN

Crexuomerpusi. 3aKOH COXPAHEHUS MACChl BEILECTB.
3aKOH MNOCTOSIHCTBA COCTAaBa BELIECTB MOJIEKYJISIPHOU
CTPYKTYpBI. 3aKOH ABOTaJipo U CIEICTBUA U3 HETO.

COXPAaHEHHS MacChl BEIIECTB U
MOCTOSHCTBA  COCTaBa  Be-
LIECTB. Y CTAaHOBKA ITPUYUHHO-
CJICICTBEHHOU CBSI3U MEXIY
COAEPKAHUEM ITUX 3aKOHOB U
HalMCaHUEM XUMHYECKHUX
(bopMyJ U ypaBHEHHUH.




HaumeHoBaHue pa3jie/ioB U
TeM

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-
THYECKHe 3aHATHS, CAMOCTOSATeJIbHAsI padoTa CTY/IeHTOB

O0nLeM
4aC0B

XapakTepucTHKA OCHOBHBIX BH-
J0B 1eATEJbHOCTH CTYICHTOB

Tema 1.2. Ilepuoauue-
ckuil 3axkoH u Ilepuoau-
yeckasi cMCTeMa XUMHUYe-
ckux siaemenroB .M.
MenaesieeBa U CTpOEHUE
aToma
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HaumenoBanue paszgenioB u | CoaepkaHue yueOHOro MarepuaJa, 1adoparopublie u npak- | O0bem | XapakTepHCTHKAa OCHOBHBIX BH-
TeM THYeCKHUe 3aHATHS, CAMOCTOSITe/IbHasi padoTa CTy1eHTOB 4acoB JI0B J1eSITeJIbHOCTH CTY/ICHTOB
1.2.1. Ilepuonnueckuii 3a- | CompepxxaHue y4e0HOro Mmarepuasia 2 YcTaHoBKa  3BOJIOIMOHHOM

koH JI.W. MenneneeBa

Otkpeitie J[.M.MenneneeBsim [leproanyeckoro 3ako-
Ha. llepuoamueckuii 3akoH B  (HOPMYJIHPOBKE
J.N.MenneneeBa. Ilepuomuueckas Tabnuia XuMHU4e-
CKHX 3JIEMEHTOB — Tpapuueckoe 0TOOpakeHue Mnepu-
onnueckoro 3akoHa. CTpyKTypa NEpUOAMYECKON Tal-
JUIBL: IEpUObI (Masible U OOJbIINE), TPYIIHI (TJIaBHAs
1 Mo00YHas ).

CYIIHOCTH MEHJEIEEBCKON H
COBPEMEHHOU (POPMYIUPOBOK
nepuoauueckoro 3akona /. U.
Menieneena. OObsicHeHHE
(bU3MYECKOr0 CMBICIIa CUMBO-
JUKWA TIEPUOIUYECKON Tabu-
16l XUMUYECKUX 3JIeMEHTOB J1.
N. MenngeneeBa (HOMEPOB
AJIEMEHTa, TEePUoJa, TPYIIIIbI)
M yCTAaHOBKAa  MPUYUHHO-
CJICICTBEHHOU CBSI3U MEXIY
CTPOCHHEM aTOMa U 3aKOHO-
MEpPHOCTSIMHU WU3MEHEHHUS
CBOMCTB 3JIEMEHTOB M 00pa3o-
BAHHBIX UMHU BEIIECTB B NEPU-
0JlaxX Y rpymnmax.
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HaumenoBanue paszgenioB u | CoaepkaHue yueOHOro MarepuaJa, 1adoparopublie u npak- | O0bem | XapakTepHCTHKAa OCHOBHBIX BH-
TeM THYeCKHUe 3aHATHS, CAMOCTOSITe/IbHasi padoTa CTy1eHTOB 4acoB JI0B J1eSITeJIbHOCTH CTY/ICHTOB
1.2.2. Ctpoenue aToma u Copaep:xanue yueOHOro MmarepuaJjia 2 YMeHue naBath ONPENCIICHHUE

[leprnoanyeckuii 3aK0H
J.1. MenneneeBa

ATOM — cnoxHas yactuna. SAapo (mpoToHbI U HEUTPO-
HbI) U JJIEKTpoHHasi oOonouka. M3otombl. CtpoeHue
AIEKTPOHHBIX 000JIOUYEK aTOMOB JIEMEHTOB MAJIbIX Ii€-
pruoaoB. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI0-
YeK aTOMOB 2JIEMEHTOB OOJIBIITUX MEPUOJIOB (TIEPEX0-
HBIX 3yeMeHTOB). [lonarue 06 opOutansax. s-, p- u d-
opOuTanu. DIEeKTPOHHbIE KOH(PUTYpAIIMM AaTOMOB XHU-
MUYECKHUX DJIEMEHTOB.

YU ONEPUPOBATH CIEAYIOIINMU

XUMUYECKUMUA  TTOHSATHUSIMU:
M30TOIBI, OpOUTANMN S-, p- U
d-opbutanu, AIIEKTPOHHBIE

KOH(UTypalli aTOMOB XUMHU-
YECKHUX JJIEMEHTOB. Xapakre-
PUCTHKA 3JEMEHTOB MAajbIX U
OOJIBIIUX MEPHUOJIOB MO UX TO-
nmoxennro B llepuoamueckon
cucteme 1. 1. Menneneena.

Tema 1.3. Ctpoenue Be-
1ecTBa
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HaumeHoBaHue pa3jie/ioB U
TeM

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-
THYECKHe 3aHATHS, CAMOCTOSATeJIbHAsI padoTa CTY/IeHTOB

O0nLeM
4aC0B

XapakTepucTHKA OCHOBHBIX BH-
J0B 1eATEJbHOCTH CTYICHTOB

1.3.1. Bunabl xumMuueckux cBsi-
3eil. ArperatHble COCTOSIHHS
BEIIECTBA.

Copaep:xanue yueOHOro MmarepuaJjia

KaTtnonsl, ux o0pa3zoBaHHe U3 aTOMOB B pPE3yJbTare
mpoIecca OKUCIEHUs. AHHOHBI, UX OOpa3oBaHUE U3
aTOMOB B pe3yJibTaTe Impoluecca BoccTaHoBieHus. Mon-
Hasl CBSI3b KaK CBSI3b MEXKIYy KaTUOHAMU U aHHOHAMU 32
CYET DJIEKTpOCcTaTH4ecKoro mnputsbkeHus. Kiaccudu-
Kalys HOHOB: IO COCTaBy, 3HAKy 3apsna, HAUTUYHUIO
ruApatHol 00ojouku. VOHHBIE KPUCTANIMUECKUE pe-
mreTkd. CBOMCTBA BEIIECTB C HOHHBIM THUIIOM KPUCTaJI-
JUYEecKoi pemieTku. MexaHusm o0pa3oBaHHUs KOBa-
JIGHTHOM CBsI3U (OOMEHHBIN M JTOHOPHO-aKIIEITOPHBIH).
DIIEKTPOOTPULATENBHOCTh. KOBaneHTHbIE MONSpHAS U
HemnojsipHas CBsi3U. KpaTHOCTh KOBAJIEHTHOM CBSI3H.
MonekynspHble U aTOMHbBIE KPUCTANIMYECKUAE PEIIET-
ku. CBOMCTBA BEIIECTB C MOJIEKYJSAPHBIMU U aTOMHBI-
MH KPHUCTAJUIMYECKUMH peIIeTKaMU. MeTramnnyeckas
KPUCTaJUIMYECKas pelieTKa U METAInYeCcKas XuMHU4e-
ckas cBs3b. Duznueckue CBOKMCTBA METALIOB. TBEpAOE,
AKUJKOE U ra3000pa3Hoe cocTosiHUs BemecTs. [lepexon
BEIIECTBA U3 OJHOT'O arperaTHOro0 COCTOSIHUS B JIPYTOE€.
Bonopoanas cBs3b.

YMeHue naBaTh OHpPENCIICHUE
XUMHYECKOMY TMOHATHIO «XU-
MUUYECKasd CBS3b», «HUOHHAas
XUMHYECKasl CBS3b», «KOBa-
JICHTHAsT XMMHUUYECKAsi CBSI3bY.
YcraHoBKka 3aBUCUMOCTH
CBOMCTB XMMHUYECKHUX BEIIECTB
OT CTPOEHHUS aTOMOB 00pazy-
OIIUX HX XHUMHYECKUX IJIe-
MEHTOB. XapaKTepUCTUKA
BaXXHEHUIINX THIIOB XHUMHYE-
CKHUX CBSI3¢d M OTHOCHUTEIb-
HOCTH 3TOM THIONOTHH. O0b-
SICHCHHE 3aBUCUMOCTH
CBOMCTB BECIIECCTB OT HX CO-
CTaBa M CTPOECHHSI KPUCTAJLIU-
YECKHUX PEIIETOK.
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HaumeHoBaHue pa3jie/ioB U

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-

O0nLeM

XapakTepucTHKA OCHOBHBIX BH-

TeEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTYACHTOB JacoB JA0B 1€ATCJIbHOCTH CTYACHTOB

1.3.2. Yucteie BemectBa u | Copepxanue y4e0HOro Marepuasia 2 YMeHue naBaTh ONpPEAECTICHUs

cMecu. JlucrepcHsie cu- [TonsiTue o cmecu BemecTB. ['OMOTeHHBIE U T€TEPOreH- YU ONEPUPOBATH CIEAYIOIINMU

CTEMBI Hble cMecu. CocTaB cMeceil: 00beMHas U MaccoBas J0- XUMHUYECKUMHU MTOHSTUSAMMU:
U KOMIIOHEHTOB CMECH, MAacCOBasl JIOJs IPUMECEH. TOMOT€HHBIE CMECH, TE€TepO-
Pemenne 3amau. IloHsiTHE O IOUCHEPCHOW CHUCTEME. TE€HHbIE CMECH, MAacCOBas J10-
HNucnepcHast ¢ga3za u nucnepcuoHHasi cpena. Knaccu- ns.aucnepcHas ¢aza, gucrnep-
¢dukanus nucnepcHbIx cucteM. [loHATHE O KOJIOW]- CHOHHAs Cpella, KOJUIOWIHBIE
HBIX CHCTEMaX. CHUCTEMBI.

Tema 1.4. Boaga. PacTBo-

Pbl. DJIEKTPOJUTHYECKAS

AUCCOLUAIUS

1.4.1. Boma. PacTBopbl. Copaep:xanue yueOHOro MmarepuaJjia 2 YMeHue naBaTh OINPEACICHUS

PactBOpeHue.

Bona kak pacrBopurens. PacTBOpUMOCTH BEILIECTB.
Hacpliennbsie, HEHaACHILLIEHHbBIE, TEPECHILICHHBIE pac-
TBOpPBIL. 3aBUCUMOCTh PACTBOPHUMOCTH Ta30B, *KHUJIKO-
CTE M TBEPABIX BEHIECTB OT PA3IUYHBIX (PAKTOPOB.
MaccoBas 10J11 paCTBOPEHHOI'O BEIIECTBA.

U ONEpUpPOBATH CIEAYIOUIUMHU
XUMHAYECKUMH  TTOHSATHSIMH:
pacTBOpBI, MaccoBas  JIOJs
PaCcTBOPEHHOIO BEILIECTBA,
AJIEKTPOJIUT,  HEDJICKTPOJIHT,
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HaumeHoBaHue pa3jie/ioB U
TeM

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-
THYECKHe 3aHATHS, CAMOCTOSATeJIbHAsI padoTa CTY/IeHTOB

O0nLeM
4aC0B

XapakTepucTHKA OCHOBHBIX BH-
J0B 1eATEJbHOCTH CTYICHTOB

TUIPATUPOBAHHBIE U HETUIPA-
TUPOBAHHBIE MOHBI, JJIEKTPO-
JIUTUYECKAS JTACCOLUALINS,
CTEMEHb AIEKTPOU3NUECKOU
aaccounauuu.  PopMyupo-
BAaHUE OCHOBHBIX ITOJIOKEHUU
TEOPUU  DIIEKTPOJUTUUECKOU
JTHACCOLUALIAH.
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HaumeHoBaHue pa3jie/ioB U

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-

O0nLeM

XapakTepucTHKA OCHOBHBIX BH-

TeEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTYACHTOB JacoB JA0B 1€ATCJIbHOCTH CTYACHTOB
1.4.2. Dnextponutnueckas |CoaepxxaHue y4eOHOro Marepuasia 2 YMeHue naBaTh ONpPEAECTICHUs
JTCCOLIALINS. DIIEKTPOIUTHI U HE3JEKTPOJIUTHI. DJIEKTPOJIUTHUECKAS YU ONEPUPOBATH CIEAYIOIINMU
aucconranus. MexXaHu3Mbl 3JIEKTPOJIUTUYECKON THC- XUMHYECKUMHA  TOHATUSIMU:
COLMALINU JIJII BEWIECTB C PA3JIMYHBIMUA TUIIAMHU XUMH- pacTBOpBl, MaccoBas 0N
4yeckoi cBs3U. ['mapatupoBaHHBIE M HETUIPATUPOBAH- PaCcTBOPEHHOIO BEILIECTBA,
Hble HOHBI. CTENeHb SJIEKTPOIUTUYECKON TUCCOIra- AJIEKTPOJIUT,  HEDJICKTPOJIUT,
uuu. CuiibHbIE U cl1a0ble 3JIeKTPOJIUThl. OCHOBHBIE MO- TUAPATUPOBAHHBIE W HETUJpa-
JIOXKEHUSI TEOPUU AJIEKTPOJUTHUECKON JUCCOIUALIUH. THUPOBAHHBIE MOHBI, 3JEKTPO-
JATHYECKAs JTCCOLMALINS,
CTEMEHb AIEKTPOU3NUECKOU
auccounauuu.  PopMympo-
BAHME OCHOBHBIX MOJIOKEHUU
TEOPUU  DIIEKTPOJUTUUECKOU
TUCCOLMALINH.
IIpakTnyeckune 3aHATHS 2 Brimonnenne  XMMHAYECKOTO
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HaumeHoBaHue pa3jie/ioB U

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-

O0nLeM

XapakTepucTHKA OCHOBHBIX BH-

TeEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTYACHTOB JacoB JA0B 1€ATCJIbHOCTH CTYACHTOB
[IpakTuueckas pabora Ne 1 MccnenoBanue auccorya- AKCIIEPUMEHTA B MOJIHOM CO-
LIUH KHUCJIOT, COJIE U OCHOBAHUU OTBETCTBUM C MpaBUiIaMu 0e3-
OITACHOCTH. HaOmronenwue,
dukcanusi W ONHUCAHUE pe-
3yJIbTATOB MPOBEJCHHOTO JKC-
MEPUMEHTA.
Tema 1.5. Kuaaccuduka-
1Sl HEOPraHUYeCKUX CO-
e/JUHeHU U UX CBOMCTBA
1.5.1. Kucnotsl, ocHOBa- Coaep:xanue y4eOHOro MmarepuaJjia 2 DopMyJIMPOBKa OCHOBHBIX

HUSL, COJIM, OKCHJBI U UX
CBOWCTBA

Kucnorsl kak 37€KTpONUTHI, UX KIacCUUKAILUS IO
PAa3JIMYHBIM NPU3HAKAM. XUMUUYECKUE CBOMCTBA KUCIIOT
B CBETE TEOPHUM DIIEKTPOJUTUUECKON JUCCOIUAIIUH.
Oco0eHHOCTH B3aMMOJCHCTBUSI KOHIIEHTPUPOBAHHOM
CEpHON M a30THOM KHUCJIOT ¢ MeTtasiaMu. OCHOBHBIE
CrocoObl MOTYy4YeHUs] KUCHOTHl. OCHOBAHUS KaK 3JIEK-
TPOJIUTHI, UX KiacCU(UKaLMsA MO pa3IUYHbIM MpPHU3HA-
KaM. XHMMHYECKHUE CBONCTBA OCHOBAaHUW B CBETE TEO-
pUU BIEKTPOJUTUYECKON aucconuanuu. PaznoxeHue
HEPACTBOPUMBIX B BOJIE OCHOBaHUH. OCHOBHBIE CIIOCO-
Obl mosydeHusi ocHOBaHUH. CoOJIM KakK 3JIEKTPOJIUTHI.
Comu cpenHue, KHUCIIBIE U OCHOBHBIE. XHWMHUYECKHUE
CBOMCTBa COJIEH B CBETE TEOPUU IIICKTPOJIUTHUECKOMN
nucconuanuu. CrocoObl nmonydeHus: cosied. Coneodpa-

MOJIOKEHUN TEOPUU IJIEKTPO-
JUTUYECKOW AUCCOIMALUA U
XapaKTepUCTUKA B CBETE ATOU
TEOPUH CBOWCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX CO-
€IUHEHUH.
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HaumeHoBaHue pa3jie/ioB U
TeM

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-
THYECKHe 3aHATHS, CAMOCTOSATeJIbHAsI padoTa CTY/IeHTOB

O0nLeM
4aC0B

XapakTepucTHKA OCHOBHBIX BH-
J0B 1eATEJbHOCTH CTYICHTOB

3yI0lIMe U HecoseoOpasyromue okcuabl. OCHOBHBIE,
aM(pOTEepHbIE U KUCIOTHBIE OKCHUJbI. 3aBUCUMOCTh Xa-
pakTepa OKcuia OT CTEIEHH OKHCIEHHS 00pa3yoILero
€ro Metajula. XMMHUYECKHE CBOMCTBA OKCUIOB. Ilomy-
YEHHUE OKCHUJIOB.

HpaKanecxue 3aHATHUSA

IIpakTuyeckass padora Ne 2 3ydeHue ruaposinsza
COJIEN PA3JIMYHOrO TUIIA

BrimmotHeHHE ~ XUMHUYECKOTO
DKCIIEPUMEHTa B TIOJHOM CO-
OTBETCTBUM C MpaBUjIaMu 0e3-
OITACHOCTH. HaOmronenwue,
dukcanusi W ONHUCAHUE pe-
3yJBTAaTOB TIPOBEICHHOTO JKC-
MEePUMEHTA.

Tema 1.6. Xumuueckue
peakuumn
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HaumeHoBaHue pa3jie/ioB U
TeM

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-
THYECKHe 3aHATHS, CAMOCTOSATeJIbHAsI padoTa CTY/IeHTOB

O0nLeM
4aC0B

XapakTepucTHKA OCHOBHBIX BH-
J0B 1eATEJbHOCTH CTYICHTOB

1.6.1. Knaccudukarus
XUMHYECKUX PEaKITUH

Conep:kanue yueOHOro MmaTepuasia

Peakuuu coeanHeHUs, pa3loKEeHUS, 3aMelleHus, 00-
MeHa. Karanutuueckue peakiuu. OOpaTuMble U HEOO-
paTuMble peakiuu. ['OMOreHHble U TeTepOreHHbIE pe-
aKIuu. DK30TEPMUUYECKUE U DHIOTEPMUUYECKHE pPeak-
uuu. TennoBoit 3pdekT xumuueckux peakuu. Tepmo-
XUMUYECKUE YPABHEHUS.

YMeHue naBaTh ONpPEAECTICHUs
U ONEepUpPOBATH CIEAYIOUIUMHU
XUMUYCCKUMUA  TTOHSATHUSMU:
peaKIuu COEIUHEHUS, PasJio-
JKEHHUs, 3aMEIICHUs, OOMeEHa,
KaTaJIUTUYECKUE peakiuu,
TOMOTE€HHbIE U TE€TEPOTCHHBIC
XUMUYECKUE PEaKIHUH, 3K30-
TEPMUUYECKUE U SHIOTEpMUYE-
CKHE PEaKIIHH.

OOBbsiCHEHHE CYIIHOCTH XH-
MHYECKUX mporeccoB. Kiac-
cudukanuss XUMUYECKUX pe-
aKIMiA TI0 PA3JIUYHBIM TIPU-
3HaKaM: 4YHUCIYy U COCTaBYy
MPOAYKTOB U PEareHToB, Tel-
noBomy 3ddekty, Hampasie-
HUIO, (ha3e, HAIMUMIO KaTajIu-
3aTOpa, U3MEHECHHUIO CTEIICHEH
OKHCJICHUS JJIEMEHTOB, 00pa-
3YIOIIUX BEIIECTBA.
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HaumeHoBaHue pa3jie/ioB U
TeM

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-
THYECKHe 3aHATHS, CAMOCTOSATeJIbHAsI padoTa CTY/IeHTOB

O0nLeM
4aC0B

XapakTepucTHKA OCHOBHBIX BH-
J0B 1eATEJbHOCTH CTYICHTOB

1.6.2. OKUCIUTEIHLHO-
BOCCTAHOBUTEIHHBIE
peaKIum.

Copaep:xanue yueOHOro MmarepuaJjia

Crenenp oxkucineHusa. OKHCIUTEIL U BOCCTAHOBJICHUE.
BoccranoButens u okucienne. MeTojsi 3J€KTPOHHOTO
OanaHca AJisl COCTAaBJIEHUS YPAaBHEHUN OKUCIUTEIIbHO-
BOCCTAHOBHUTEIBHBIX PEAKIIUH.

YMeHue naBaTh ONpPEAECTICHUs
U ONEepUpPOBATH CIEAYIOUIUMHU
XUMUYECKUMU  TIOHSTHUSIMU:
CTEMEHb OKUCIICHUS, OKHCIIH-
TeJlb U BOCCTAHOBUTENH, CTeE-
MeHb OKHUCJIEHUS, BOCCTAHOB-
nenusi. CoCTaBJI€HUE YpaBHE-
HUW peakuu ¢ MOMOIIBI0 Me-
TOJIa AJIEKTPOHHOT0 OaraHca
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HaumeHoBaHue pa3jie/ioB U

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-

O0nLeM

XapakTepucTHKA OCHOBHBIX BH-

TEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTYACHTOB qacoB JA0B 1€ATCJIbHOCTH CTYACHTOB
1.6.3. OGpatuMOCTh Copaep:xanue yueOHOro MmarepuaJjia 2 YMeHue naBaTh ONpeAcIeHUs
XUMHYECKUX PEaKITUi. OO6patumbie U HeoOpatumble peakiuu. [lpunmun Jle U ONEepUpPOBATH CIEAYIOUIUMHU
[Ilatenbe XuUMHYECKOE PABHOBECHME M CIOCOOBI €ro XUMHYECKUMUA  TTOHATHSMH:
CMEILICHUS. oOpatumbie U HeoOpaTUMBbIE
XUMHYECKHE PEaKIIMU, XUMH-
yeckoe paBHoOBecue. Ompee-
JICHHE CMEIICHUS XUMHYECKO-
r0 PaBHOBECHSI.
1.6.4. CkopocTth Copaep:xanue yueOHOro MmarepuaJjia 2 YMeHue naBaTh ONpeAcIeHUs

XUMHYECKUX PEAKITHH.

[ToHsiTHE O CKOPOCTHM XHMHUYECKUX PEAKIUN. 3aBUCH-
MOCTb CKOPOCTH XMUMHYECKHUX PEAKIHUH OT Pa3TU4HBIX
(hakTOpPOB: MPUPOJBI PEATUPYIOIIUX BEIIECTB, UX KOH-
LHEHTPAlH, TEMIEPATYPhI, IOBEPXHOCTU COMPUKOCHO-
BEHUA U UCIIOJIb30BAHUS KaTaan3aTOPOB.

U OIEPUPOBATH CIEAYIOLIUMHU
XMMUYECKUMHU MIOHATHUSMMU:
CKOPOCTb XMMHYECKOM peaK-
WU, KaTAJIU3aToP.

1.7. Mertaaiabl
TAJJIbI

H HEMe-

21




HaumeHoBaHue pa3jie/ioB U

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-

O0nLeM

XapakTepucTHKA OCHOBHBIX BH-

TeEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTYACHTOB JacoB JA0B 1€ATCJIbHOCTH CTYACHTOB
1.7.1. Merauisbl. Copaep:xanue yueOHOro MmarepuaJjia 2 XapaKTepUCTUKA COCTaBa,
Mertannabsl. OCOOEHHOCTH CTPOEHUS aTOMOB U KPUCTAJI- CTPOEHHUSI, CBOMCTB, IMOJIyYe-
noB. duznyeckue cpoiicTBa MmetamioB. Knaccuduka- HHUSI U TPUMECHEHHS BaKHEU-
UM METAUIOB II0 Pa3JIMYHBIM IpU3HAKaM. XUMHYe- mux wmetawioB (IA u 1A
CKHE CBOMCTBa METAJUIOB. DJIEKTPOXUMUUYECKUN Psi TpYIII, allOMUHUS, Kele3a,) U
HampsbKeHUH MeTauioB. Metaminorepmusi. O01ue cmno- UX  COCJUHEHHH. YMEHHe
coObl monydeHus MetayioB. [loHsTHE O MeTamTypruu. MOJIB30BATHCA  AJIEKTPOXHUMHU-
[TupomeTannyprusi, THAPOMETATUTYPTUSI U JIIEKTPOME- YECKUM PAIOM HANPSIKECHUS
Tayuryprusi. CriiaBbl YEpHBIE U [IBETHBIE. METAaJIOB.
1.7.3. Hemeranmsl. Conep:xanue y4eOHOro MmarepuaJjia 2 XapaKTepUCTUKA COCTaBa,
OcobenHoctu cTpoeHusi aToMoB. Hemerainsl — mpo- CTPOCHUsI, CBOMWCTB, IIOJIyYe-
CThIE€ BEILECTBA. 3aBUCUMOCTh CBOWCTB TAJOT€HOB OT HUSI U TPUMEHEHHS BaKHEU-
UX TIOJIOXKEHUsI B Tmepuoandeckoi cucreme. OKUCIU- mux HemetawwioB (VII A,
TEJIbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAJIIOB VIIA, VIA rpymnm, a Takxe
B 3aBUCHMOCTH OT UX TOJIOXKEHHUS B PANY JIEKTPOOT- azora u ¢gocdopa, yriaepoaa u
PULIATEIBHOCTH. KpEMHUs1, BOJIOPOJIa) U UX CO-
€IUHEHUH.
IIpakTnyeckune 3aHATHS 2 Brinmonnenne  XMMHAYECKOTO
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HaumeHoBaHue pa3jie/ioB U

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-

O0nLeM

XapakTepucTHKA OCHOBHBIX BH-

TeEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTYACHTOB JacoB JA0B 1€ATCJIbHOCTH CTYACHTOB
IIpakTuyeckass padora Ne 3 Pemienue skcnepuMeH- DKCIIEPUMEHTA B  COOTBET-
TAJIBHBIX 3a]1a4 CTBUM C MpaBWJIaMH Oe3ormac-
Hoctu. HaGmronenue, ¢ukca-
UMl U ONKCAHUE PE3YJIbTATOB
MPOBEJIECHHOIO YKCIEPUMEHTA.
Pa3nea 2. Opranuyeckasi XuMus 38
Tema 2.1. OcHOBHBIC TO-
HATHUS OPraHUYeCKOl Xu-
MHH U TEOpUH CTPOEHMS
OpPraHUYeCKHX COeIuHe-
HUH
2.1.1. Ilpenmer oprannue- |Coaep:kaHue yueOHOro MaTepuasa 2 YMeHue naBaTh ONpPEAETICHUs

ckout xuMun. OCoOOEHHOCTH
OpraHUYECKHUX BEIIECTB.

[IpuponHbie, UCKYCCTBEHHBIE U CUHTETHUYECKUE Opra-
HUYECKHe BemecTBa. CpaBHEHUE OPraHUYECKHUX BeE-
MIECTB C HEOPraHWYECKUMHU. BajeHTHOCTh. XuUMHUYE-
CKO€ CTPOCHHE KAK IMOPSJIOK COETMHEHUSI AaTOMOB B MO-
JIEKYJIbI 110 BaJIECHTHOCTH.

YU ONEPUPOBATH CIEAYIOIINMU
XUMHUYECKUMU MOHSATUSIMU:
BaJICHTHOCTb, IIPUPOJIHBIE, UC-
KYCCTBEHHBIE W CHHTETHUYE-
CKHE€ OpPraHUYECKHE BEIIECTBA.
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HaumeHoBaHue pa3jie/ioB U

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-

O0nLeM

XapakTepucTHKA OCHOBHBIX BH-

TeEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTYACHTOB JacoB JA0B 1€ATCJIbHOCTH CTYACHTOB
2.1.2. Teopus cTpoeHus Copaep:xanue yueOHOro MmarepuaJjia 2 DopMyJIMPOBKa OCHOBHBIX
OpraHuYecKux coeauHeHUH | OCHOBHBIE TMOJOKEHUSI TEOPUU XUMUUYECKOTO CTpOe- MOJIOKEHUI TEOpUH XHMUYE-
A.M.Bbytneposa. Hus. M3omepust u uzomepsl. Xumuueckue GopMyJibl U CKOIO CTPOEHHUS OpraHuye-
MOJIEIN MOJIEKYJI B OPTaHUYECKOW XUMUHU. CKMX COCIMHEHUH U XapakTe-
pPUCTHKA B CBETE HTOU TEOPHUU
CBOMCTB OCHOBHBIX KJIaCCOB

OPTraHUYECKUX COCTUHCHUH.
2.1.3. Knaccuduxanus | Cogep:xxanue yue0HOro MarepuaJjia 2 Ha3panne wu3y4eHHBIX Be-
BEILIECTB U XUMUYECKUX pe- | Kitaccudukanus BemecTs Mo CTPOCHUIO YIJIEPOIHOTO IIECTB 1O TPUBHAIBHOM WIH
aKIMi B OPraHUYECKOU XU- |CKelieTa U HaJu4yuio (yHKIMOHAIBHBIX rpynmn. ['omo- MEXIyHAPOJHOW  HOMEHKJIa-

MHU

moru u romonorus. Hawana nomenknatypsl [UPAC.
Peakuuu mnpucoenuHenuss (TUAPUPOBAHUS, TaJIOTEHU-
pOBaHUsI, THAPOTAIOTEHUPOBAHUSI, THApaTannm). Peak-
MU OTHICTUICHUSl (JAeTUIPUPOBAHUS, JETUIPOraIore-
HUpOBaHUs, Aeruaparanuu). Peaknuu 3amenenus. Pe-
AKI[MA U30MEPU3ALUU.

Type W OTpaX€HHE COCTaBa
ATUX COEJIMHEHUH C MOMOIUIBIO
xumuueckux  ¢dopmyn.  Hc-
MOJIb30BaHUE B y4eOHOU jes-
TEIbHOCTU XUMHUYECKUX Tep-
MUHOB U CUMBOJIUKH.
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HaumenoBanue paszgenioB u | CoaepkaHue yueOHOro MarepuaJa, 1adoparopublie u npak- | O0bem | XapakTepHCTHKAa OCHOBHBIX BH-
TeEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTYACHTOB JacoB JA0B 1€ATCJIbHOCTH CTYACHTOB
Tema 2.2. YrieBoaopoabl
U UX NPHUPOJAHBIE HMCTOY-
HUKH
2.2.1. AJKaHBL. Coaep:xanue y4eOHOro MmarepuaJjia 2 XapaKTepUCTUKA COCTaBa,
AJIKaHbI: TOMOJIOTUYECKHAN Psifl, U30MEPUSI U HOMEH- CTPOEHHUSI, CBOMCTB, IMOJIy4Ye-
KJIaTypa alKaHOB. XHMHUYECKHE CBOWCTBA aJIKAHOB HHUSI U TPUMEHEHHS BaKHEU-
(MeTaHa, 3TaHa): TOpeHUE, 3aMEIlEHHE, Pa3NIOKEHUE, IIMX KJIACCOB YIJIEBOJIOPOAOB
neruapupoBanue. l[IpumeHeHue anKkaHOB Ha OCHOBE (ankaHOB) M UX HamboJiee 3HaA-
CBOMCTB. YUMBIX B HapOJHOXO3sIH-
CTBEHHOM IUIaHE MPEACTABU-
TeJeH.
2.2.2. AJIKEHBL. Coaep:xanue y4eOHOro MmarepuaJjia 2 XapaKTepUCTHUKA COCTABA,

['omonornueckuut psa, n30Mepusi, HOMEHKJIATypa aj-
KEHOB. DTUJICH, €ro NoJiydeHue (AeruapupoBaHeM
ATaHa, JeNoJIMMEpPHU3aIMeH ONUATHICHA). XUMUuYe-
CKHE CBOMCTBA 3TUJICHA: TOPEHUE, KAUECTBEHHbIE PEaK-
1uu (oOeciBeurBaHEe OPOMHOH BOJIBI U pacTBOpa
MepMaHraHara Kajaus), TUApaTamus, HoJuMepr3alius.
[IpuMeHeHue FTUIEHAa Ha OCHOBE CBOMCTB.

CTPOEHUs1, CBOUCTB, NIOJIyYe-
HUS ¥ TIPUMEHEHUS BaKHEH-
IIUX KJIACCOB YIJIEBOJIOPO/IOB
(aTKeHOB) B HAPOTHOXO3SIM-
CTBEHHOM ILTaHE MPEeJICTaBU-
TEJCH.
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HaumenoBanue paszgenioB u | CoaepkaHue yueOHOro MarepuaJa, 1adoparopublie u npak- | O0bem | XapakTepHCTHKAa OCHOBHBIX BH-
TeEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTYACHTOB JacoB JA0B 1€ATCJIbHOCTH CTYACHTOB

2.2.3.JIueHBI U Kay4dyKHU. Conep:kanue yueOHOro marepuasa 2 XapaxkTepuCTHUKa COCTaBa,
[TonsATne 0 AUEeHax Kak yrieBOAOpPOAAax C ABYMs JIBOM- CTPOCHUsI, CBOMWCTB, IOJIyYe-
HbBIMHU CBSI3SIMU. CONPSKEHHBIE THUEHBI. XUMUYECKHE HHUSI U TPUMECHEHHS BaKHEU-
cBolcTBa OyTagaueHa-1,3 u uzonpeHa: o0ecIBEUnBaHUE IIMX KJIACCOB YIJIEBOJIOPOAOB
OpoMHOM BOJIBI M MoNMMepu3anus B Kayuyku. Hary- (aJIKEHOB, TUEHOB, aJKMHOB) B

palbHBIN U CHHTETHYECKUE KayuyKu. Pe3una. HapOJHOXO035IICTBEHHOM

IJIaHE MIPEJCTABUTEIICH.

2.2.4. AJIKVHBL. Conep:xanue y4eOHOro MmarepuaJjia 2 XapaKTepUCTUKA COCTaBa,

AnueruneH. XUMHYECKHE CBOMCTBA all€THIICHA: TOpe-
HHe, oOecIBeUrMBaHNE OPOMHON BOMABI, 26MUN262611-
HEHUHHUE XJOPOBOJIOpOJa U ruapartanusd. [IpumeHenne
aleTUJICHA Ha OCHOBE CBOMCTB. MeKKiaccoBasl H30Me-
pHUs ¢ aJIKaIMCHAMU.

CTPOCHUsI, CBOMCTB, IIOJIyYe-
HUS W TIPUMEHEHHUS BaKHEH-
IUX KJIACCOB YIJIEBOJOPOJOB
(amKMHOB) B HAPOIHOXO3SH-
CTBEHHOM IIJIaHE TPEIACTaBH-
TEJCH.
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HaumenoBanue paszgenioB u | CoaepkaHue yueOHOro MarepuaJa, 1adoparopublie u npak- | O0bem | XapakTepHCTHKAa OCHOBHBIX BH-
TeEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTYACHTOB JacoB JA0B 1€ATCJIbHOCTH CTYACHTOB
2.2.5. ApeHsl. Copaep:xanue yueOHOro MmarepuaJjia 2 XapaKTepUCTUKA COCTaBa,
beH30i1 kak TUMMMYHBIN OPEACTABUTEID aPOMATHUYECKHUX CTPOEHHUSI, CBOMCTB, IMOJIyYe-
YIJIEBOIOPOIOB. XUMHUYECKUE CBOMCTBA O€H3o0Ja: ro- HUSI U TNPUMEHCHUS Ba)KHEH-
peHue, peakluu 3aMelleHus (rajJoreHHUpOBaHUE, HUT- IIMX KJIACCOB YIJIEBOJIOPOAOB
poBanue). I[Ipumenenne OeH30Jla HA OCHOBE CBOMCTB. (apeHoB) u ux Haubojee 3Ha-
PyGexHbIil KOHTPOJIb. YUMBIX B  HapOJHOXO3SH-
CTBEHHOM IUIaHE MPEACTABU-
TeNew.
2.2.6. IIpuponnsie Copaep:xanue y4eOHOro MmaTepuaJjia 2 XapaKTepUCTHUKA COCTABA,

UCTOYHUKHU
YTIEBOJOPOIOB.

[IpupoaHsblii ra3: cOCTaB, IPUMEHEHUE B KAYECTBE TOII-
nuBa. Hedts. CoctaB u nepepadorka HedTu. [leperon-
ka HedTu. HerenpomyKThl.

CTPOEHUs1, CBOUCTB, NIOJIyYe-
HUSA U IPUMEHEHUS IPUPOLI-
HBIX KICTOYHHUKOB yIJIEBOJIO-
POIOB.

Tema 2.3. Kwucaopoxaco-
Aepaniue oOpraHuvecKue
coeTUHEHMSI
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HaumenoBanue paszgenioB u | CoaepkaHue yueOHOro MarepuaJa, 1adoparopublie u npak- | O0bem | XapakTepHCTHKAa OCHOBHBIX BH-
TeM THYECKHe 3aHSITHS, CAMOCTOSITeJIbHasi pa00Ta CTyJ1eHTOB 4acoB 0B 1eSITeJIbHOCTH CTY/IeHTOB
2.3.1. Criuptel. DeHon Copaep:xanue yueOHOro MmarepuaJjia 2 YMeHue naBaTh ONpPEAECTICHUs

[Tonyuenue 3TaHoNa OpOXKEHUEM TIIOKO3bI U THApATA-
uuen stuneHa. ['uapokcuiabHas rpymna Kak (yHKIHO-
HaibHas. [ToHsITHE O MpeaeNbHBIX OJTHOATOMHBIX CIIUP-
TaX. XMMHAYECKUE CBOMCTBA 3TAHOJA: B3aUMOJCUCTBUE
C HaTpueM, 00pa30BaHME MPOCTHIX U CIOKHBIX 2(UPOB,
OKHUCJICHHE B albaerujl. [IpumeHenue 3TaHosia Ha OcC-
HOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS I Op-
TaHW3Ma 4YEJIOBEKa U MpenynpexacHue. [ muuepuH kak
MpEACTAaBUTEIb MHOIOATOMHBIX CHUPTOB. KaudecTBeH-
Hasl peakius Ha MHOTOATOMHbIE CIIUPTEI. [IprumMeHeHne
roureprHa. Oenon. OU3nUecKne U XUMUYECKHUE CBOU-
ctBa ¢eHona. BzaumHoe BiausHHE aTOMOB B MOJEKYJIE
(deHoMa: B3aMMOJICUCTBHE C THIPOKCHUIAOM HATpUA U
a3oTHON kuciotou. [Ipumenenue QeHona Ha OCHOBE
CBOWCTB.

cieaAyromyMm  XUMHUYCCKUMU

MIOHSTUSAMMU: OJTHOTOMHBIE
CITUPTHI, MHOTOaTOMHBIE
CITUPTHI, apoOMaTUYECKHE
CITAPTHL.
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HaumeHoBaHue pa3jie/ioB U
TeM

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-
THYECKHe 3aHATHS, CAMOCTOSATeJIbHAsI padoTa CTY/IeHTOB

O0nLeM
4aC0B

XapakTepucTHKA OCHOBHBIX BH-
J0B 1eATEJbHOCTH CTYICHTOB

2.3.2. Anpaeruppl.
Kap6oHoBBIE KUCTTOTHI.

Conep:xanue yueOHOro marepuaja

[lonsitTue 00 anpiaerumpax. AnpaeruaHas rpynmna Kak
dbyHkimonanpHasg. PopMalbAerul U €ro CBOWCTBA!
OKHUCJIEHHE B COOTBETCTBYIOUIYIO KHCIOTY, BOCCTAHOB-
JIEHUE B COOTBETCTBYIOIIMI cnupT. [lonyueHue anbie-
TUJI0B OKUCJIIEHHEM COOTBETCTBYIOUIMX CHUPTOB. [Ipu-
MeHeHue Gopmaibieruia Ha OCHOBE ero cBoMcTB. Ilo-
HATHE O KapOOHOBBIX Kuciorax. KapOokcuibHas
29mMun29na kak (yHKUMOHAJIbHasA. ['OMoOrM4YecKun
PAI IpeleabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tomyyenne kapOOHOBBIX KHUCIOT OKHUCIEHUEM allbJie-
ruoB. XUMHUYECKUE CBOWCTBA YKCYCHOM KHCIIOTBHI:
oOuue CBOWCTBAa C MUHEPAJIbHBIMU KHCIOTaMU U PeaK-
uus srepudukanuu. [IpuMeHeHne yKCyCHOW KHUCIOTBI
Ha OCHOBE CBOMCTB. BbICIHIME >XKUpHBIE KHCIOTHI Ha
pUMepe MATbMUTUHOBON U CTEAPUHOBOM.

XapakTepuCTUKa BaXKHEUIIIUX
MPEJCTABUTENIEH KJIACCOB Op-
TaHUYECKUX KHCJIOPOJICOEP-
KaIUX COCIUHEHUH - ajbJe-
ruoB  (popmManbIeTUIOB U
aleTaIbAeTUaa) M KapOOHO-
BBIX KHUCIOT (MypaBbUHOM,
29McycHOI)

2.3.3. CnoxHbie 3QUpPHI U
AKUPBI.

Conep:kanue yueOHOr0 MaTepuasia

[Tonyuenne cioxkHbIX 3QUPOB peakiuend srepuduka-
uuu. Cinoxuble 3¢upbl B Ipupojie, ux 3nauenue. [Ipu-
MEHEHHE CJIOXKHBIX 3(PUPOB HA OCHOBE CBOUCTB. JKUpHI
Kak cioxHbie a¢upbl. Kinaccudukanus xupoB. XuMu-
YECKHE CBOMCTBA KUPOB: THUAPOIU3 U TUIPUPOBAHUE
KUJIKUX KApPOB. [lpuMeHeHue KUPOB Ha OCHOBE
CBOMCTB. MbLIa.

XapakTepuCTUKa BaXKHEUIIIUX
MpeJCTaBUTENCH IPYTHUX
KJIACCOB  OpPraHUYECKHX CO-
€IUHEHUN: METAHOJIa U DTAaHO-
7a, CIOXKHBIX 3(QUPOB, KUPOB,
MBUI, YIJIEBOAOB. 3HAUYCHHE
YIJIEBOJIOB.
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HaumeHoBaHue pa3jie/ioB U

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-

O0nLeM

XapakTepucTHKA OCHOBHBIX BH-

TeEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTYACHTOB JacoB JA0B 1€ATCJIbHOCTH CTYACHTOB

2.3.4. YrneBopbl. Copaep:xanue yueOHOro MmarepuaJjia 2 XapaKTepUCTUKA BaXKHEUIINX
VYrneBoabl, ux kiaccudukanus: MOHOCaXapubl (TIr0- MpeJCTaBUTENECH IPYTHUX
K03a, GpyKTO3a), AUcaxapuasl (caxapos3a) U moJjMcaxa- KJIACCOB  OPraHUYECKHX CO-
pUabI (Kpaxmani | 1eJuTioio3a). [ 1oko3a — BelecTBo €IUHEHUN YTJIEBOJOB. 3Haue-
C JIBOMCTBEHHOU (PyHKIMEW — anbIeruJoCIupT. XHu- HHE YIJIEBOJIOB.
MUYECKHE CBOWCTBA TIIOKO3bl. [IpuMeHeHue TIIOKO3bI
Ha OCHOBE CBOWCTB 3HA4y€HHE YIJIEBOJOB B JKUBOU
MPUPOJIE U KU3HU uenoBeka. [[oHsITHE O peakiusx mo-
JUKOHJICHCAIIUU U TUAPOIU3a.

Tema 2.4. A3orcoaep:ka-

e OpraHuvYecKue Co-

enuHenns. [loaumepnbl

2.4.1. AMUHBL Coaep:xanue y4eOHOro MmarepuaJjia 2 XapaKTepUCTUKA BaXKHEUIINX

AMUHOKHUCITIOTHI. [lonarue 00 amunHax. Anudaruyeckue aMuHbI, HX MpeJCTaBUTENCH IPYTHUX
KJaccupuKanys 1 HOMEHKJIATypa. AHWIMH KaKk opra- KJIACCOB  OPraHUYECKHX CO-
HUYecKoe ocHoBaHue. llonmyueHue aHuIMHA U3 HUTPO- €IUHEHUX - aMHUHOB, aMUHO-

O0eHzosa. [IpuMeHeHne aHWIMHA HAa OCHOBE CBOMCTB.
AMUHOKHCIIOTHI Kak aM(oTepHble TUPYHKIIMOHAbHbIE
OPraHUYECKUE COECIUHECHUS. XUMHYECKHUE CBOWCTBA
AMUHOKHMCJIOT: B3aMMOJICHCTBHUE C IEI0OYaMU, KHCJIO-
TaMH U JIPYT C JIPyroM (peakiusi MOJUKOHECHCAIINN).
[TentuaHas cBA3b W nosumenTyuabl. [IpumeHenne amu-
HOKHCJIOT Ha OCHOBE CBOMCTB.

KHCJIOT.
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HaumeHoBaHue pa3jie/ioB U

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-

O0nLeM

XapakTepucTHKA OCHOBHBIX BH-

TeEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTYACHTOB JacoB JA0B 1€ATCJIbHOCTH CTYACHTOB

2.4. 2 benku. Copaep:xanue yueOHOro MmarepuaJjia 2 XapaKTepUCTUKA BaXKHEUIINX
CocrtaB 6enkoB. CTpoeHHe MOJIEKYJ OENKOB: MepBHUY- MpeJCTaBUTENECH IPYTHUX
Has, BTOpUYHAs, TPETUYHASI CTPYKTYpbl OEJIKOB. XU- KJIACCOB OPraHUYECKHX CO-
MUYECKHE CBOMCTBA OEIKOB: TOpEHHE, JeHaTypalusi, €IMHEHUHN - OEJIKOB.
TUAPOIU3, IBETHBIE peakiuu. buomorudeckue QpyHK-
u OEJIKOB.
IIpakTnyeckune 3aHATHS 2 Brinmonnenne  XMMHAYECKOTO

IIpakTuueckas padora Ned
Pemienne skcniepruMeHTaIbHBIX 33/1ad Ha UACHTU(DUKA-
U0 OPraHUYECKUX COETMHECHUMN

DKCIIEPUMEHTa B TIOJHOM CO-
OTBETCTBUM C MpaBUiIaMu 0e3-

OITACHOCTH. HaOmronenwue,
bukcanus 151 ONMCaHuE
pe3yJAbTaTOB  MPOBEIEHHOTO
AKCTIIEPUMEHTA.
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HaumeHoBaHue pa3jie/ioB U

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-

O0nLeM

XapakTepucTHKA OCHOBHBIX BH-

TeEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTYACHTOB JacoB JA0B 1€ATCJIbHOCTH CTYACHTOB
2.4.3. Ilonumepsl. Copaep:xanue yueOHOro MmarepuaJjia 1 XapaKTepUCTUKA BaXKHEUIINX
[Ipupoma mnonMMEpOB: NPUPOJHBIE, HCKYCCTBEHHBIE, MpeJCTaBUTENECH OPYTUX
CUHTeTHUYECKHEe. belnku u monucaxapuabl Kak OHOIMO- KJIACCOB OPraHUYECKHX CO-
nuMepsl. [lonydenne nonuMepoB peakuuen moanMepu- €UHEHUN: TTOJIUMEPBI.
3allMH U TOJIMKOHICHCALINH.
2.4.4 TInacTMaccsl. Coaep:xanue y4eOHOro MmarepuaJjia 1 TepMonnacTUYHbBIE U TEPMO-

Bosokna.

TepMmonnacTUYHbIE U TEPMOPEAKTUBHBIE TIJIACTMACCHI.
IIpencraBurenu miactmacc. [lomyyenne BosokoH. Ot-
JEJIbHBIE MPEACTABUTENN XUMUUYECKUX BOJIOKOH.

PCAKTHUBHBIC IJIACTMACCHI.
HCKYCCTBCHHBIC U CHHTCTHYC-
CKHEC BOJIOKHA.

Brinonnenue XUMHUYCCKOT'O
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HaumeHoBaHue pa3jie/ioB U

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHblie H MPaK-

O0nLeM

XapakTepucTHKA OCHOBHBIX BH-

TEM THYCCKHE 3aHATHUA, CAMOCTOATECIbHAA paﬁoTa CTy}:[eHTOB qgacoB 0B JA€ATCJIbHOCTH CTyIleHTOB
IIpakTn4yeckune 3aHATHS 2 AKCIIEPUMEHTA B IIOJHOM CO-
OTBETCTBUM C MpaBUiIaMu 0e3-
IIpakTnyeckas padora NeS OLACHOCTIL Habmozenue,
Pacno3naBanme miracTMacc ¥ BOJIOKOH. bukcarus - OTHCAHHIE
pe3yJIbTaTOB  MPOBEICHHOTO
AKCIIEPUMEHTA.
3aué€THOoE 3aHATHE 2
Bcero: 78
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3. YCJOBMUS PEAJIM3ALIMUA ITIPOTPAMMBI YUYEBHON JUCIIUIIJIMHBI
3.1 TpeOoBaHMA K MUMHHMAJIbLHOMY MAaTEPHAJBbHO-TEXHUYECKOMY 00ecCIeYeHH 0

Peanuzauus nporpamMmsl y4eOHON TUCHUIIMHBI TPEOyeT HAIMYUS y4eOHOro KaOuHe-
Ta XUMUH, J1JA0OPaTOPUH XUMUHU.

O6opynoBaHue yueOHOTO KaOMHETA:!

- IOCAJJOYHBIE MECTA MO KOJUYECTBY 00YUaIOIIHUXCS;

- APM npenonasarens;

- PEaKTUBBI;

-KOMILJIEKT Y4eOHO-HAIJSIAHBIX MMOCOOMH 10 XUMHUU (HaTypajbHble OOBEKTHI,
MOJIeJIN, TPUOOPBI K HAOOPHI Il HOCTAHOBKU JEMOHCTPALIMOHHOIO U YYEHUYECKOIrO
AKCTIIEPUMEHTA).

Texnuueckue cpecTBa 0OydeHUs:

- [IK ¢ 1111eH3MOHHBIM IPOTPAMMHbBIM 00€eCeYeHUEM;
- MyJIbTUMEIUHHBINA TPOCKTOp (TeeBU30P);

- KOMILJIEKT y4eOHO-METOJUYECKOUN JOKYMEHTAIUH.

3.2 UudopmannoHHoe odecnievyeHne 00yueHust

Ilepeyenn yueOHbIX U3naHuii, UnTepHeT-pecypcoB, 10NOJHUTEIbHOI JUTEPa-
TYpbI

OCHOBHBIE HCTOYHUKHU:

1. Heoprannueckas xumus: YueOHoe nocobue / boromonosa 1U.B. - M.: Anbda-
M, NHDPA - M, 2016. - 336 C.
http://znanium.com/catalog.php?bookinfo=538925 - 9bC «3nanuym»

2. Opranunueckas xumusi. Kparkuii kype: YueOnoe nocooue/MBanoB B. T'., I'eBa
O. H. - M. KVYPC, HUIl HWHOPA-M, 2015. - 222 .
http://znanium.com/catalog.php?bookinfo=459210 - 9bC «3nanunym»

3. OcnoBsl xumuu: Yueonuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUILl MH-
®OPA-M, 2014. - 560 c. http://znanium.com/catalog.php?bookinfo=421658
9bC «3nannym»

4. Ayspman T.JI. OcHoBbl OMoxumuu : yue6. nmocodue / T.JI. Ayspman, T.I'. I'e-
HepanoBa, I['M. Cycmanok. — M. : HNHO®PA-M, 2017.— 400 c.
http://znanium.com/bookread2.php?book=760160 3BC «3nanuym»

5. Tynskoa O.B. buonorus [OnektponHsiii pecypc]: yuebnux/ O.B. Tymsiko-
Ba— OJIEKTpPOH. TeKcTOBbie naHHbie.— CapatoB: By3oBckoe oOpaszoBaHue,
2014.— 448 c¢.— Pexum goctymna: http://www.iprbookshop.ru/21902.html.—
OBC «IPRbooks»
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I[OHO.]IHI/ITCJIBHLIG HCTOYHHUKH:

1. Heoprannueckas xumusi. Kpatrkuit kypc / B.I'. MBanos, O.H. I'eBa. - M.:
KVYPC: HUII NH®PA-M, 2014. - 256 c.
http://znanium.com/catalog.php?bookinfo=458932 DbC «3nanunym»

2. OcHoBbl 00mIel xumun: YdueoHnoe nmocooue/B.1U.Endumos, 2-e uza. - M.: HUL]
NH®PA-M, 2015. - 256 c. http://znanium.com/catalog.php?bookinfo=469079
9bC «3nannym»

3. TMamesckas, H. B. Xumns. YueOno-meTognueckoe nocodbue / H. B. Ilames-
ckas, 3. M. Axpumenko, B. E. Axpumenko. - 2-e u3a., nepepad. u J0M. -
Kpacwopmap: KCOU, 2014. - 213 c¢. - Pexum  pocryna:
http://znanium.com/catalog.php?bookinfo=503508 DbC «3nanunym»

4. Srnos B.B. OcHOBBI IUTOJIOTUH, SMOPUOIOTHUH U TUCTOJOTUH : YyueOHUK / B.B.
Srnos, H.B. drmoBa. — M. : HHOPA-M, 2017. — 637 vc.
http://znanium.com/bookread2.php?book=544395 9bC «3nanuym»

5. JIsikoB M.H. Mukpoopranusmsel. buonoruss u skosorust [DIE€KTPOHHBIN pe-
cypc]/ N.H. JIbikos, I'.A. [llecTakoBa— DneKTpOH. TEKCTOBbIE AaHHbIE.— Ka-
nyra: Uznarens 3axapos C.U. («CepHay), 2014.— 400 ¢c.— Pexum noctyna:
http://www.iprbookshop.ru/32840.html.— 3BC «IPRbooks»

HNuTepHer-pecypcebl:

1 www.pvg.mk.ru (onumnuazna «Ilokopu BopoObeBEI TOPEI»).
2.www.hemi.wallst.ru (O6pa3oBaTenbHBIN CAWT JJIs MKOJIBHUKOB « XUMUSI).

3.
. www.chem.msu.su (QaekTpoHHass OMOIMOTEKA IO XUMUH ).

. www.enauki.ru (MHTEepHET-U31aHue Uil yuuTenel « ECTecTBeHHbIE HAyKu).
. www. lseptember.ru (MeTonuueckas razeta «llepBoe ceHTAOPS»).

. www.hvsh.ru (xypHas «XuMHs B LIKOJIE» ).

O 0 3O Dn =~

www.alhimikov.net (OGpa3oBaTenbHBIN CAUT IJIS MIKOJILHUKOB).

www.hij.ru (KypHan « XUMUs U KU3HBY).

. www.chemistry-chemists.com (31€KTpOHHBIH KypHaT «XUMHUKA U XUMHUS»).
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