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@enepannn «O0 yrBepikIeHHH mnpodeccHoHanbHOro cranaapray or 18 okrsabps 2013 r.
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CTpykTypa U coaepkaHue TUCHUIIIMHBI

1. Hean u 3a1a4u y4eOHOM JUCHMILIHHBI

Ileny w3yuyeHUs JUCUUIUIMHBI — SBJISIETCS TIyOOKOe TIOHMMaHue U
TBOPYECKOE MCIOJIH30BAHNE OCHOBHBIX METOJIOB (DM3WUKH M XUMHH B OHOJIOTHH,
TE€HETUKE U MEJUIIMHE.

3adayu TUCUUTUINHBIL:

- hopMHpPOBaHUE Yy CTYJACHTOB MPABIJIBHOTO MPECTABICHUS O POJIU (DU3UKH
Y XUMUHU B UCCIEAOBAHNH BO3MOYKHOCTEH OHMOJIOTHUECKUX CUCTEM KaK IETOCTHBIX
00pa3oBaHMIA.

2. Mecto qpucuuniinnbl B crpykrype OITIOIL.

VYyeonas gucuurmuinHa «CrenriaBbl XMMUYECKUX U (PU3HUECKUX HAYK»
otHOocUTCs K 010Ky 1 {uctumuinnel, O0s3aTenbHas 4acTh.

HeoOxoauMbpIMH yCIIOBUSIMU AJ11 OCBOEHUS AUCLMUILIIUHBI SBIISIOTCA:
- 3HAHUSA CBOWCTB OPraHUYECKUX COCAUHEHMU, B T.4. HENPEIEIbHbIX, OCHOBHbIC
IIOJIOJKEHMS], 3aKOHBI M METOJAbI €CTECTBEHHBIX HAYK; OCHOBHBIE JOCTWKCHUSA
€CTECTBEHHBIX HayK 3a rnocieanue 20 Jer, B TOM 4Hciie, B COBPEMEHHOM MOJIX0/E
K 9BOJIIOLMOHHBIM IIporieccam B Ouocdepe u oOLIeCTBE; OCHOBHBIX HAy4YHBIX U
TEXHUYECKUX TMPOOJIeM XUMHUYECKOW TEXHOJIOTMH OpPTaHMYECKHUX BEIECTB;
OCHOBHBIX MHPOBBIX JOCTH)KEHMA B O0OJACTH OPraHUYECKOro CHHTE3a;
IIPUKJIAIHBIC HAIIPABIICHUS! TPUMEHEHUS JOCT)KEHUN €CTECTBEHHBIX HAYK;
- YMEHHUS IPUMEHATh 3HAHUSA O COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTUHE MUPA,
0 JIOCTH)KCHHSX COBPEMEHHOTO €CTECTBO3HAaHUS B 00pa3oBaTeNbHONW U
po(heCCHOHATFHOM JEATEIBHOCTH; BBIABIATH €CTECTBEHHOHAYUHYIO CYITHOCTD
npo6JieM, BO3HUKAIOLIUX B X0/€ MPO(hecCHOHATBbHON NeATeNbHOCTH; NPUMEHSATh
METO/BI ¢duznueckoro, (U3UKO-XUMHUYECKOTO U XUMHYECKOT 0O
HKCIEPUMEHTAJIBHOIO UCCIEI0BaHUs; padoTaTh C pa3HOOOPa3HBIMU MCTOUYHUKAMU
€CTECTBEHHOHAYyYHOW HH(OpMAIMM; 3aJaBaTh BOIPOCHI; OTHICKUBATh MPUYHHbI
ABJICHUM NPUPOABI;, IPOSABIATH HAJIMYME CBOETO MHEHHs, YYTKOCTh K
IIPOTUBOPEUMAM, PACKOBAHHOCTD MBICIIEN, KpUTUYHOCTD;
- HaBBIKM K CaMOCTOATEIIbBHOMY HIPOBEACHUIO HAay4YHO-HCCIIEIOBATENBCKON
pabOThI ¥ MOJYYEHUIO HAYYHBIX PE3YJIBTATOB.

OcBoenue gucuuiuinHbl «CroenriaBbl XUMUYECKUX M (PU3UUYECKUX HAYK»
O0asupyercd Ha 3HAHMSIX U YMEHUSX, C(OOPMUPOBAHHBIX B MPOLECCE N3YUCHUS

TACIATUINHEBI «buodusukay, «O01mas u HEOpraHn4ecKas XUMUSD»,
«Oprannueckas XuMus», «AHamuThueckas Xxumus». (OCBOCHHE JaHHOU
JTACIATUINHEI SIBJISIETCS OCHOBOU TS BBIMIOJTHEHUS BBIITYCKHOM

KBaTM(UKAIIMOHHON PabOTHI.

3. TpeOoBaHus K pe3yJibTaTaM OCBOEHHS COAECPKAHUA TUCHUIIIMHBI

| Kox | Wuamkatop | Pe3yabTaThl 00y4eHHs N0 JUCHMILIHHE




no
oI'o
CBO

JOCTHXKCHHUA

YHuBepcaibHbIe

YK-1

YK-1.1.
YK-1.2.
YK-1.3.

3HaeT: OCHOBHBIC IOCTHKEHUS €CTECTBEHHBIX HAyK, B
TOM YHCJIE€ B COBPEMEHHOM IOJIX0/I€ K ABOIIOIIMOHHBIM
nporeccaM B Ouocdepe u o0I111eCcTBE; TPUKIIATHBIC
HaIpaBJICHUS IIPUMEHEHUS JTOCTKCHUN €CTECTBEHHBIX
HayK;

Ymeer: BbICTpauMBaTh IYTH HOBOTO  HEJIMHEWHOTO
OCMBICJICHHS (DYHKIIMOHUPOBAHUS U Pa3BUTHSA 00BEKTOB
MPUPOABI KaK CHCTEM; OPUEHTHUPOBATHCS B MOCTAHOBKE
3alauu, TpH penieHuH TpodecCHOHATbHBIX 3aaad;
UCIIOJIB30BaTh  CHUCTEMBbI ~ KATCTOPHMH H  METOJOB,
HEOOXOMMBIX IS PEIICHUS THUIIOBBIX U HECTAHIaPTHBIX
3aJlad B Pa3IUYHBIX 00JacTIX MpodeCcCHOHAIBHON
IPAKTUKH,; YYTKOCTb K IPOTHBOPEUYHSAM, KPUTHUYHOCTH
MBIIILJICHUS;

Birageer HaBbIkaMu: 0000IICHNUS, aHAIM3a U CHHTE3a
(haKTOB U TEOPETHUECKHUX TOJIOKCHUM;
€CTECTBEHHOHAYYHOTO MBIIIJICHUS U TPOTHO3UPOBAHUS,
aHaJIM3a NCTOYHUKOB HH(GOPMAIIUU U aJIalTalliK K
HOBBIM YCJIOBHSM; TIPEACTABICHHEM O COBPEMEHHOM
COCTOSTHUH H MTEPCIICKTHUBAX Pa3BUTHS €CTECTBCHHBIX
HayK, X POJIM B CHCTEME Hay9YHBIX 3HAHUU O YETIOBEKE,
oO1ecTBe, IpUpo/Ie (COIUaTbHO-3KOIOTHYECKOM
CHUCTEME); aHAJIM3a COIMAIbHO-3HAYMMBIX IPOOJIEM 1
IIPOIIECCOB; UCIIOIH30BAHUS B IIO3HABATEIIBHOM U
po(eCCHOHAILHOM IeITeIbHOCTH 0a30BbIX 3HAHHH B
00J1aCTH €CTECTBO3HAHUSI.

O6menpodeccHoOHABHBIC

[TpodeccuonanbHbie

IIK-1;
I1K-2

IK-1.1.
[IK-1.2.
[IK-1.3.
[IK-1.4.

[IK-2.1.
[IK-2.2.
[IK-2.3.

3HaeT: OCHOBHbIE OOBEKTHI, MPEIMET MCCIEIOBAaHUSA U
MeTonbl  paboTrel B chepe  npodeccHoHaNTbHOU
JESTEIbHOCTH; TEOPETUUECKYIO0 OCHOBY, METO0JIOTHIO U
METO/Ibl UCCIIEIOBAaHUS B BBIOpaHHOM 00s1acTH;

YwMmeer: 0000111aTh pe3ynbTaThl IIPOBEICHHUS
npo(heCCHOHATBHBIX ~ MEPOTPUSATHI B cdepe
npo(eCCHOHATBPHOW  ACSTENPHOCTH;  UCIOJIb30BaTh
HOpPMaTHUBHBIC JOKYMEHTBHI, permaMeHTHPYIOIINe
OpPraHM3AIMI0 MPOBEACHUS HAYYHO-HCCIIET0BATEIbCKIX
U TPOU3BOICTBEHHO-TEXHOJOTUYECKUX OHOJIOrHUYECKUX
paboT; METOAMYECKH TpaMOTHO pa3palaThiBaTh IJIaH




MEPONPUITUN 1o IIPOBEJICHUIO HAy4YHO-
UCCIIEIOBATENLCKON u IIPOU3BOJICTBEHHO-
TEXHOJIOTMYECKON NESITENIbHOCTH; BbIOpaTh
METOJUYECKHE OCHOBBI MPOEKTUPOBAHUS, COBPEMEHHYIO
anmnapaTypy U BbIUHACIUTEIbHbBIE KOMIUIEKCHI;

Brnageer HaBbIKaMu: TUIAaHUPOBAHMSL, PeAIU3ALIUN U
MPEJICTaBICHUS PE3YIHTATOB MPO(PECCHOHATBHBIX
MeponpusTuii B cdepe mpodeccrnoHamTbHOMI
JeSITeNbHOCTH;, IPUMEHEHHSI METOIMYECKUX OCHOB
POEKTUPOBAHUS U UCTIOJIH30BAHUS COBPEMEHHOU
anmapaTypsl U BEIUMCIUTEIBHBIX KOMIUIEKCOB TIPH
BBITIOJTHEHUH TTOJIEBBIX U JTA0OPATOPHBIX
OMOJIOTMYECKUX, SKOJIOTMUECKUX MCCIEIOBAHUM.

4. CTpyKTYypAa U coJepKaHue y4eOHOH TUCIUIIIHHBI

4.1. O0beM y4eOHOM TUCUMILJIMHBI U BUbI Y4e0HOH padoThI

Buj yueOHoii padoThl

O0bem yacoB (3a4. ej1.)

Ounas ¢popma | 3aounas popma

Oo0mas yueOHasi Harpy3ka (Bcero) 72 -
(2 3a4. en1.)

OO0si3aTesqibHAsi  ayAUTOpPHAsi y4eOHasi Harpyska 24

(Bcero) -

B TOM 4HCJIe:

Jlexuun 10 -

CGMI/IHapCKI/Ie 3aHATHUA

[IpakTuueckue 3aHsATHs (B TOM YUCJIE HHTEPAKTHB) - -

JlaGopaTopHbie pabOThI 14 -
KoHTposibHBIC pPabOThI (MOTYJIN) - -
KCP 4 -
KypcoBas pabora (KypcoBOM IPOEKT) - -
Hpyrue dbopMbI METO/IbI OpraHu3aIuu -

o0pa3oBaTenpHOr0 IMpolecca (epynnossvie OUCKyccuu,

poiesvle ucpuvl, MpeHuHe, KOMNbloOmepHvle CUMYIAYUL, -
UHMEPAKMUGHble JIeKYul, CeMUHAPbL, AHATU3 O0eN0BbIX

cumyayuil u m.n.)

CamocrosiTesibHasi padoTa CTy/ieHTa (BCero) 44 -
Hrorosas arrecranus 3auet -

4.2. Conep:kanue pa3aesioB JUCHUILIMHBI

Tema 1. Kiaccudukanus coBpeMEHHBIX (PU3NYECKUX,
(GUBUKO-XMMUYECKHX  METOJOB  MCCIJIEIOBAHUM.

COBPEMCHHOI'O €CTCCTBO3HAHMS.

Tennenuuu

XUMHUYCCKHUX,
B Pa3BUTHH

Tema 2. Ousmueckue, XUMUYECKHC, (PU3UKO-XUMHUYECKUE METOIBI B

OMOJIOTHYECKUX U MCINIIMHCKHUX UCCIICAOBAHUAX.




Tema 3. OnTuyeckue METOAbl B AHAIUTUYECKOM XUMUHM. MexaHU3Mbl
(bayopecleHITMY 1 TTOTJIONIEHUS CBETa.
Tema 4. OOMeH BeIIECTB U SHEPTUU B OrocucTeMax. MoJIeKy IsipHas JOTUKa
YKUBOT0, OMOMOJIEKYJIBI 1 OMOCTPYKTYPHI.
Tema 5. buonoruueckoe neictBue puzndeckux HaKTOPOB.

4.3. Jlekuun
Ne n/m Ha3Banue TeMbl O0beM yacoB
Ounan 3aounan
¢dopma ¢opma
Knaccudukanmss ~ coBpeMeHHBIX  (DU3HYECKHX, 2
1 XUMUYECKHX, (U3UKO-XUMHYECKUX METOJIOB
WCCIIEIOBAHUM. Tennennuu B pa3BUTUN
COBPEMEHHOTI'0 €CTECTBO3HAHUSI.
dusnyeckue, XUMHUYECKHE, (PUIUKO-XHUMUYCCKUE 2
2 METOABl B OHOJOTMYECKHMX M  MEIUIUHCKHX
HCCJICIOBAHUSAX.
3 OnTudyeckre METOAbI B aHAJUTHYCCKON XHMUH. 2
Mexaau3Mbl (HITyOPECIeHIINY U TTOTJIONICHUS CBETA.
OOMeH BemecTB U DHEPrud B OMOCHCTEMaX. 2
4 MonekyisipHasi JOTMKa JXUBOTO, OHMOMOJICKYJIbl U
OMOCTPYKTYPBI.
5 Buosorudeckoe aeicTBre Gu3nueckux hakTopoB. 2
Hroro: 10
4.4. IlpakTuyeckue (CeMHMHAPCKHE) 3aHATHA HE MPELYCMOTPEHBI

y4eOHBIM TIITAHOM.

4.5. JlabopaTtopHbie padoThlI.

Ne ni/mn Ha3Banue Tembl O0bem yacon
Ounas 3aounas
¢dopma ¢opma

PA3JIEJ 1

1 Omnpenenenue KOHIICHTpaLU pacTBOpOB 2
KOJIOPUMETPUIECKUM METOJIOM.

) Omnpenenenue pa3MepoB YaCTHI] 307151 2
TypOMAUMETPHUYECKHM METOI0M

3 NK-CnexTpockonusi. 4

4 ["paBUMeTpUYECKHIT METOJ] aHAIK3a 2

5 KucnoTHO-0CHOBHOE TUTPOBAHUE 2

6 Ounctka W omnpeneneHue BaKHEHIINX KOHCTaHT 2
OpPraHUYECKUX BEIIECTB

Hroro: 14

4.6. CamocTosiTeJibHAs padoTa CTYICHTOB

Ne Ha3Banue Tembl Bup CPC O06beM yacoB
n/n Ounas 3aounas
dbopma dopma
1 Knaccudukanus COBPEMEHHBIX CocraBnenue ]
(GU3HYECKUX,  XUMHUYCCKUX,  (u3uko- KOHCIIEKTA,




XAMUYECKHX METOAOB. TeHJEeHIUH B BBIIIOJTHCHUE
Pa3BUTHUHU COBPEMEHHOTO €CTECTBO3HAHUSA. | UHAMBUYAIBHOTO
3aJaHUs
dusnueckue, XHMUYECKHE, CocraBicHue
(hU3UKO-XUMHYCCKHE METO/IBI B KOHCIIEKTA,
2 OMOIOTHYECKUX nu MEIUITTHCKHX BBITIOTHEHHE 10
HCCIEI0BAHUIX. UHAUBUAYAIBHOTO
3aJJaHUs
Onrudecknue METOAbl B aHAJIUTHYCCKOM CocraBiecHue
XUMHUHA. MeXaHu3Mbl (IIyOpecleHIIUN | KOHCIICKTA,
3 ITOTJIOIICHMS CBETA. BBITTOJIHEHHE 10
WHIUBUTyaJIbHOTO
3aaHUs
OOmMeH  BemiecTB W DJHEPrUd B CocraBieHue
ouocuctemax. MomnekynspHas — JIOTUKa KOHCIIEKTA,
4 KHBOTO, OMOMOJIEKYJIBI U OUOCTPYKTYPHI. BBIIIOJIHCHHE 8
WHAUBUAYAIBHOTO
3aJJaHUs
buonoruueckoe nedictBue  (UBHUECKUX CocraBnenue
(hakTopoB. KOHCIIEKTA,
5 BBIITOJIHCHHE 8
MH/IUBUTyaJIbHOTO
3aJjaHUs
Hroro: 44

4.7. KypcoBbie paGoThl HE TPETYCMOTPEHBI YU€OHBIM IIAHOM.

5. Meroanueckoe odecriedyeHue, 00pa3oBare/ibHbIE TEXHOJIOTHU
[IpenonaBanue AUCHUIIIMHBI BEIETCS C MPUMEHEHHEM CIEAYIOIIUX BUIOB
00pa3oBaTENbHBIX TEXHOJIOTHIA:

1. Ungopmayuonno-pazeusarowue  mexnonocuu,  HaNpaBICHHbIE  HA
OBJIaJICHHE OOJIBIINM 3allacoM 3HAHWM, 3alIOMUHAHNE U CBOOOTHOE OTIEPUPOBAHUE
uMH. Vcnonb3yeTcs JIEKIUMOHHO-CEMUHAPCKUN METO/I, CAMOCTOATEIIbHOE U3YUEHUE
JUTEpaTypbl, NPUMEHEHHE HOBBIX HWH(POPMAIMOHHBIX  TEXHOJIOTHUH IS
CaMOCTOSITEJILHOTO TIOTIOJIHEHUS 3HAHWM, BKJIIOYAs UCIOJIb30BaHUE TEXHUUECKUX U
3JIEKTPOHHBIX CPEJICTB UH(OPMAIIUH.

2. Jleamenvnocmuvble NPAKMUKO-OpUeHmMUpo8aHHble MexHo102Ul,
HalpaBJICHHbIE Ha (OPMUPOBAHHE CHUCTEMBI MPO(PECCHOHATBHBIX MPAKTUYECKHUX
YMEHHM MPU TPOBEJACHUU IKCIIEPUMEHTAIIBHBIX HCCIIEI0BaHUM, 00€CTICUNBAIOIINX
BO3MOXXHOCTh KaU€CTBEHHO BBITIOJIHATEH MPOGECCUOHATIBHYIO ESTEIbHOCTb.

3. Paszsusarowue nPOOIEMHO-OPUEHMUPOBAHHbLE MexHoa02uu,
HampaBJCHHbIC Ha (OPMHUPOBAHWE W PA3BUTHE NPOOJIEMHOTO MBIIIICHUS,
MBICJIUTENILHONM aKTUBHOCTHU, CIIOCOOHOCTH TPOOJIEMHO MBICIUTh, BUJIETH U
dbopmyapoBaTh MPOOJIEMBI, BEIOMpPATh CIOCOOBI M CPENCTBA ISl UX PEHICHUS.
Hcrnonb3yroTest cneayomue BUabl MPpoOJIEeMHOT0 00yUYEHHUs: OCBEIIEHHE OCHOBHBIX
npoOseM M3y4aeMOW TUCHUIUIMHBI Ha JICKIUSIX, YYCOHbIE JHCKYCCHH, PEIICHUE
3a/1ay TOBBIIIEHHON CNOXXHOCTU. lIpemojaBarens JHIlb CO3JACT MPOOJIEMHYIO
CUTYAIIHIO, a pa3pemaroT e€ 00yJaeMble B X0/I€ CAMOCTOSITEILHOU JEATeIbHOCTH.



4. Jluunocmuo-opueHmuposantbvle mexHoaocUuu 00yueHus, 00ecreunBaroIIe
B X0JI€ Y4EOHOI0 MpoIecca yUeT pa3InyHbIX CIIOCOOHOCTENH 00yYaeMbIX, CO3/IaHNE
HEOOXOJMMBIX YCJIOBHM JUIsl Pa3BUTHS WX WHIUWBHIYAIbHBIX CIIOCOOHOCTEH,
pa3BUTHE AKTUBHOCTH JIMYHOCTH B  ydeOHOM mporiecce. JIMYHOCTHO-
OPUEHTUPOBAHHBIC  TEXHOJIIOTMH OOY4YEHHUs  pealu3yloTcsi B  pe3yJibTaTe
WHIMBUyaJIbHOTO OOIIEHUS TPETojaBaTeNisi ¥ MarucTpaHTa Ha KOHCYJIbTalUsX,
IpU  BBIIOJHEHWM  JOMAIIHUX  WHAWBHUIAYAIbHBIX  3aJaHUM, MOJATOTOBKE
WHIMBUAYAJbHBIX OTYETOB 110 UHIUBUIYAIBHBIM 3aJJaHUSIM, PEIICHUH 3a]1a4.

6. ®opMBbI KOHTPOJISI OCBOCHUS] TUCUMILTHHBI.

Texymuii KOHTPOJIb YCIIEBAEMOCTU MPOBOAUTCS B (JOpME YCTHOT'O OIpOca.
[IpomMexKyTOUHBIA KOHTPOJIb MTPOU3BOJIUTCS B TUCKPETHBIE BPEMEHHBIE NHTEPBAJIbI
mpernojiaBareyieM B ClAeAymUx (GopMax: MHUCbMEHHBbIC JIOMAIHUE 3aJaHMUs;
BBITIOJIHEHUE U 3alllMuTa J1TAa0OpaTOpHbIX palboT. WTOroBblid KOHTPOJIb MO
pe3yibTaTaM OCBOCHHSI TUCIUILTAHEI MPOXOIUT B (hOPME MUCHMEHHOTO 3a4eTa.

Cucrema HakorieHUs 0ajuioB IO BUJaM pabOT OTpakaeTcs B TabuIe:

Cucrema oueHUBAHUSA Y4eOHBIX JOCTHKEHUI MATHCTPAHTOB
04HOH (hopMBbI 00yUeHUHA

Bu texkyniei yaueOHOH paboThI KomnuecTBo 6amoB
KOHTpoJIb caMOCTOSTENHHON pabOThHI 20
BrimonHenue u 3ammra 1abopaTopHBIX padoT 40
3aueTHas pabota 40
HToro 3a cemectp: 100

HaxonureanHnas cucrema ouneHuBanus mo 100-0ajabHoM mkaJie

Yerpipexodal-
JbHasl cHcTeMa
OLlEHUBAHUS
IK3aMeHa

100-
oaIbHAaA
HIKaJIa

BykBeHHas mikaJia, COOTBETCTBYHOIIAS
100-0a11bHOM IIKAJIE

Cucrema
OlleHH-
BaHud
3a4era

OTIIMYHO

90-100

A — OTJIMYHO — TEOPETUICCKOE COJIePIKaHNE Kypca
OCBOCHO ITOJTHOCTBIO, 0€3 Mpo0OeIoB; HEOOXO0IUMbIE
MPAKTHYECKUE HABBIKK Pa0OTHI C OCBOCHHBIM
MaTepraaoM C(OPMHUPOBAHBI; BCE IPEAYCMOTPECHHBIC
MporpaMMoi 00y4IeHHS yIeOHBIC 3a/1aHUS BBITIOJTHECHBI,
KAu4eCTBO MX BBIIOJIHEHHUS OLIEHEHO YHUCIIOM 0ajIIoB,
OJIM3KUM K MAaKCUMAITBHOMY

Xopomo

83-89

B — 04eHb XOPOILIO — TEOPETHUYECKOE COJICPIKAHUC
Kypca OCBOCHO MOJHOCTRIO, O€3 Tpo0eIioB;
HEOOXOUMBIE TPAKTUYECCKUE HABBIKU PabOTHI C
OCBOCHHBIM MaT€pHAJIOM B OCHOBHOM C()OPMUPOBAHBL;
BCE MPEAYCMOTPEHHBIE MPOrPAMMOi 00yUECHHSI
yqe6HI)I€ 3aJJaHus BBIIIOJIHEHBI, KAYE€CTBO BBIIIOJIHCHUA
OOJIBIIMHCTBA M3 HUX OI[CHEHO YHCIIOM 0aljioB,
6JII/13KI/IM K MaKCUMaJIbHOMY

Xopomo

75-82

C — XOpOILI0 — TEOPETHYECKOE COJICPIKaHIE Kypca
OCBOCHO TOJTHOCTBIO; HEKOTOPBIC MPAKTHUCCKHUEC

HaBBbIKN pa6OTH C OCBOCHHBIM MATCPpHAJIOM

3auTreHo




c(hOpMHUPOBAHBI HEIOCTATOYHO; BCE
PEyCMOTPEHHBIE IPOTpaMMoi 00ydeHUs yudeOHbIe
3a/1aHUS BBINIOJIHEHBI, KAYECTBO BBIOJIHEHUS

HU OJHOTO U3 HUX HE OLIEHEHO MUHUMAJIbHBIM
YHCIIOM 0ajyioB, HEKOTOPHIE BU/IbI 3aJaHHA
BBITIOJTHEHBI C ONTHOKAMH

Y noBneTBo-
PHUTEIBHO

63-74

D — y10BIETBOPUTENIBHO — TEOPETUUECKOE
coJiepKaHue AUCIUIUIMHBI OCBOCHO YaCTUYHO, HO
po0esbl He HOCAT CYIIECTBEHHOI'O XapaKTepa;
HE00XOIMMBIE TIPAKTUIECKNE HABBIKU PaOOTHI

C OCBOCHHBIM MaTEpUAIOM B OCHOBHOM
c(hopMHPOBAHBI; OOJIBIIMHCTBO MPEAYCMOTPEHHBIX
IporpaMMoil o0yueHus yueOHbIX 3a/laHHH
BBIIIOJIHEHO, HEKOTOPHIE U3 BBIIIOJIHECHHBIX 3aJJaHUH,
coJiepXkKat OIUOKH

VY nosnerBo-
PHUTEIBHO

50-62

E — nocpeicTBEHHO — TEOPETUYECKOE COJIEpIKaHHE
Kypca OCBOCHO YaCTHYHO; HEKOTOPBIE IPAKTHIECCKUE
HaBBIKHA Pa0OTHI HE CHOPMUPOBAHBI, MHOTHE
IpeyCMOTPEHHBIE TPOTPaMMOii 00yueHHS ydeOHbIe
3aJJaHusI HE BBHITIOJTHEHBI TMOO KaueCTBO BBIITOJIHEHHUS
HEKOTOPBIX M3 HUX OI[EHEHO YMCIIOM OalIoB,
OJIM3KMM K MUHHMAJIbHOMY

Heynosnerso-
pUTETBLHO

21-49

FX — HeyZ0BJIETBOPUTEILHO — TEOPETHUECKOE
CoJIep’KaHNe Kypca OCBOCHO YaCTUYHO;
HEOOXO0JUMbIE TPAKTUUECKHUE HABBIKU PaOOThI

HEe COPMUPOBAHBI; OOJILITHHCTBO
PelyCMOTPEHHBIX IPOTrPaMMOi 00yUYeHUsT Y4eOHbIX
3a/IaHUI HE BBIMOJIHEHO JTMOO Ka4eCTBO

UX BBITIOJTHEHUS OLIEHEHO YUCIIOM 0aJuioB, OJU3KUM
K MUHUMAQJIBHOMY; TP JIONIOJTHUTEIIEHOM
CaMOCTOSTENIbLHOM paboTe Ha/l MaTEpUaIoM Kypca
BO3MO>KHO TIOBBIIIICHHE KAYECTBA BHIMOJTHCHHUS
y4eOHBIX 3aJaHui

Heynosinerso-
PUTETBHO

0-20

F — Hey10BIIETBOPUTEIHLHO — TEOPETUUYECKOE
coJiepKaHne Kypca He OCBOCHO; HEOOXOJMMBbIe
MPAKTUYECKHUE HABBIKU pabOThI HE CHOPMUPOBAHBIL;
BCE BBITIOJTHEHHBIC YUe€OHbIE 3a/IaHUsI COEPKaT
rpyOble OUIMOKH, TOTIOTHUTEIbHAS CAMOCTOATEIbHAS
paboTa HaJl MaTepUaIoM Kypca He IPUBEIET

K KaKOMY-JIL0O 3HAUMMOMY MOBBILICHUIO Ka4ecTBa
BBITIOJIHEHHS YIEOHBIX 3aJIaHUM

He 3aureno

7.

of0ecrieueHne TMCIUTIINHBI

OcHoBHasi iUTEpaTypa:

Y4eOHO-MeTOAMYECKOE U NPOrpaMMHO-UH(pOpPMALIMOHHOE

1. AnetinukoBa, T.JI. buoxumus [Tekct]: y4e6. mms By3os/ T.JI. AneitHukoBa,
JI.B. ABneena, JI.E. Auapuanosa; noa pen. E.C. Ceepuna. — 3-e uza., ucap. — M. :
['DOTAP-Menaua, 2006. — 784 c.




2. NnmonutoB, E. I'. ®usndeckas xumus [Tekct]: ydeOHMK M CTyA. BY30B /
HNnnonutoB E. I'., ApremoB A. B. u np. ; nox pea. E. I'. MnnonurtoBa. - M .
Axanemust, 2005. - 447 c.

3. KapnenkoB, C. X. KoHuemuuu COBpEMEHHOTO €cTeCTBO3HaHUS [TeKcT]:
yueOHuk 1yst ctya. By3oB / C. X. Kapnenkos. - 11-e uza., nepepad. u gomn.- M . :
KnoPyc, 2009. - 672 c.

4. Komos, B.II. buoxumus [Tekcr]: yueOnuk st By3os/ B.II. Kowmos,
B.H. IlIsenosa. — M .: Jlpoda, 2004, 2008. — 638 c.

5. Kukowun, A. K. Monekynspras ¢pusuka [Tekcr]: yued. mocodbue ajs CTyA. By30B
/ A K. Kuxonn, U.K.Kukoun. — 4-e uzn, crep. — CII0. : Jlans, 2008. — 480 c.

6. Ctpombepr, A. I'. ®usnueckas xumus [TekcT]: yueOHHUK TS CTY.BY30B, 00yY.
o xuM. crerl. / Ctpombepr A. I'., Cemuenko /JI. I1. ; mox pen. A. I'. Ctpombepra. -
M .: Beicu. mk., 2003, 2009. - 527 c.

JlonosiHUTeIbHASI TUTEpATypa:
1. BoponoB, B. K. ®usuka Ha mnepenome ToicsaueneTuil. duznueckue OCHOBBI
HaHOTexHoyorui: yueonuk s By30B [ Tekcr]/ B. K. Boponos. — M. : URSS, 2011.
2. Janneman, @. Mcrtopus ectecTBO3HaHUA. ECTECTBEHHbIE HAYKU B UX Pa3BUTUU
u B3aumojeictBuu. OT 3adaTkoB Hayku 10 d3mo0xu Bospoxaenus [Tekcr]/
®. Janneman. — M.: URSS, 2012.
3. Janneman, @. Mcropus ecrecTBo3HaHUsA. ECTECTBEHHBIE HAYKH B UX Pa3BUTUU
U B3auMoOJEWCTBUM. PaciBeT COBPEMEHHOr0 €CTECTBO3HAHUS 10 YCTAHOBJIIEHUS
npuHnumna coxpanenus sHeprun [ Texcr]/ @. lanneman. — M.: URSS, 2012.
4. lopdman, 5. Becemupnas ucropus ¢pusuku [Tekcr]/ S. Hopdman. — M.:JIKU,
2011.
5. Konnenuum coppemenHoro ecrectBo3Hanus: Yueo. moco0. [Tekcr] / Iloa.pex. C.
A. JlebeneBa. — M.: FOpaiit, 2011.
6. Kynpsimesa, H. C. ®usnueckas xumusi: yueo. [Tekct]/ H. C. Kynpsimesa. — M.:
FOpaiit, 2012.
7. MuttoBa, U. f. McTopus XxumMuu ¢ IpeBHEHIINX BPEMEH 10 KOHIIA XX BEKa: B 2
T. : yue0.1moco6. [Tekcr] / W. 5. MuttoBa. —M.: ]I UnTemnext, 2009; 2012.
8. Ilentun, 10. A. ®dusnyeckue METOJbl HCCIEAOBAHMS B XHMHH: y4EOHUK
[Texcr]/ 1O. A. Ileatun. — M. : Mup, 2009.
9. Ilpeu, E. Ompenenenne CTpPOCHUS OPraHUYCCKUX COCTMHCHHMA: TaOJHIIBI
cnektpaibHbIX JaHHBIX [Tekct]/ E. [Ipeu. — M.:BMHOM, 2012.
10. Hupenscon, B. I'. KBantoBas xumus. MoJIeKyJIbl, MOJEKYJISPHBIE CUCTEMBI U
TBepable Tena: yueb.mocob. [Texct]/ B. I'. Hupenscon. — M.: BUHOM, 2010.

HNuTepHeT-pecypcebl:
1.http://ru.wikipedia.org
2.http://www.xumuk.ru
3.http://www.students.chemport.ru
4 http://www.chem.msu.su/rus/teaching/inorg.html
5.http://www.ximicat.com


http://ru.wikipedia.org
http://www.xumuk.ru
http://www.students.chemport.ru
http://www.chem.msu.su/rus/teaching/inorg.html
http://www.ximicat.com

8. MarepuajbHO-TeXHUYECKOE o0ecnevYeHne U CIUTITHHbI

Jlekyuonnvle 3aHAmMUA: KOMIUIEKT JIEKIIUN, JCKIIMOHHAS ayAUTOPHS.

Jlabopamopnvie 3ansamus. ayauTOpPHs, IUIaHBI JIAOOPATOPHBIX 3aHATHH,
y4eOHbIE  MaTepualibl, XHMHYECKHE  PEAaKTUBBI, XHMHYECKas  IOCYyJa,
o0opy0BaHUE.



9. JIucT 1ONMOJITHEeHUH U U3MEeHEeHUI

n/n

JlaTa
BHECEHHUA
H3MeHeHus /
JOMOJTHEHH S

OcHoBanue

Conep:xanue u3menenus /
JAOMOJTHEHUS

JIuna, moareep kaaouue
H3MeHeHue / J1onoJITHeHue

3aBeayrouui
kadenpoit
(Pamunus,
UHUYUATDL,
noOnucy)

Hupextop /
JeKaH
(Damunus,
UHUYUATDL,
noonucy)




