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1. IIEJIA U 3AJIAYM OCBOEHMS JUCLIMILINHBI

Ilesn ocBOeHUsI AUCHMILVINHBL: J(UCIUIIIMHA «XUMUS» UMEET LIeIb0 (popMupoBaHUE Yy
CTYZACHTOB OCHOBHBIX TIIOHSATHHA TEOPETHMYECKOW XHMHH, HEOOXOAWMBIX MJIsi H3Yy4eHUs
OOIIeHayYHbIX U CHELUAIbHBIX AUCLUUIUIMH, & TAK)KE pa3BUTHE NMPO(ECcCHOHANBHBIX HABBIKOB
Ui IPO(PeCCHOHANBHOM EATENHOCTH, TPeOYeMbIX KBaTH(PUKALMOHHON XapaKTEPUCTUKON 1O
HAIPABJICHUIO TOATOTOBKU «MaTepraloBEICHUE U TEXHOJIOTUN MaTEPUATIOBY.

3axauu ocBOeHUS TUCHUILIMHBI:

° q)OpMI/IpOBaHI/Ie CHCTEMHBIX 3HAHHI O METOA4aX U METOAMKAX XUMHYCCKOI'O aHaJIu3a,
IMPUMCHSACMBIX B HpaKTI/IquKOf’I JACATCIIbHOCTH 110 CIICHHUAJIBHOCTHU «MaTepI/IaHOBCIIeHI/Ie
Y TEXHOJIOTMU MaTEePHAJIOB.

e (QopmupoBaHUE YMEHUH BBINOJIHATH B HEOOXOIMMBIX CIIy4asX pacyeThl IapaMeTpOB
PA3JIMYHBIX IIPOLCCCOB.

e (popMupoBaHHE YMEHUs PaOOTHl C XMMUYECKUMH BEIIECTBAMHU IIPU PEIICHUN
po0JIEMHBIX 3a]a4

e (opmupoBaHUE NPAKTHYECKUX HABBIKOB IOCTAHOBKHU M BBHITOJTHEHHS
9KCIIEPUMEHTAIBHON paOOThI 10 UACHTU(UKAIINY BEIIECTB.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

JlucuuIinHa SIBJISETCS 00sA3aTeIbHOM M OTHOCHTCS K 0OasoBoi uvactm bioka bl
«Jductunnunel  (MOIYyH)» OCHOBHOM mpodeccHoHanbHOM 00pa3oBaTeabHONW MPOTpPaMMBbI
(OIIOII), ycranaBnmuBaeMol  By3oM. JlaHHas  JUCIMILIMHA  SIBISETCS  OJHOH W3
OCHOBOTIOJIATAIONINX JIUCIUIUIMH B CHUCTEME TMOJATOTOBKM OakanaBpa mo HampasieHnuto 22.03.01
«MarepuanoBeIeHUE U TEXHOJIOTUHA MaTEPUATIOB).

Pe3ynbTartel OCBOGHHUS MUCHUIUIMHBI OyayT HEOOXOAMMBI Ui JajdbHEHIIero mpoiecca
00y4eHUs1 B paMKax MO3TAMHOTO0 (OPMHUPOBAHUSA KOMMETEHIUN TMPU HU3YyUYEHUU CIEIYIOIINX
CIIeIMATbHBIX TUCIUTIIINH:

e AHanmuTHYeCKasi TeOMETPHS U JIMHEWHas anredpa
BrICOKOBaKyyMHBIE TEXHOJIOTMYECKUE MTPOLIECCH B HAHOMH)KEHEPUHU
Huddepennnanbapie ypaBHEHHS U IUCKPETHAS MaTeMaTHKa
Komno3sunmonnsie Marepuansl. MeTamioMmaTpu4HbIe, C IOJUMEPHON MaTpULIEH
MarepuanoseneHnue
MarepuanoBeeHue HAHOMATEPUATIOB U HAHOCUCTEM
OCHOBBI HAHOTEXHOJIOTUI 1 HAHOMATEepPUaJIOB
[Ipuknagnas MexaHuka
Cucrembl ynpaBlIeHHUs] TEXHOJIOTUYECKUMH MPOIIECCaMU
CtpykTypa 1 CBOMCTBA METAILIMYECKUX HAHOMATEPUATIOB
Teopus BeposTHOCTEN U MaTeMaTH4ECKasl CTATUCTHKA
TexXHOJIOTHYEeCKHE CUCTEMBI B HAHOTEXHOIOTHSIX
dusznka
DOU3NKO-XMMHUYECKHE OCHOBBI HAHOTEXHOJIOT U
DIEKTPOTEXHUKA U MJIEKTPOHUKA

a TakkKe I NPOXOXKIACHHS Yy4eOHOW, NPOU3BOACTBEHHOM U MNPEIJAUIIJIOMHON TNPaKTUK,
roCyJapCTBEHHOM UTOTOBOW aTTECTALUH.
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3. IEPEYEHb IINTAHUPYEMBIX PE3YJIBbTATOB OBYUYEHUS 110 JUCHUIITIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMMU

OCBOEHUS OIOII
[Iporiecc m3ydeHUs AUCUUIUIMHBI HAmNpaBieH Ha (OPMHUPOBAHUE CIEAYIOUIMX
KOMIIETECHIINH:
Kon n
HANMEHOBAHME IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 110 JUCHUILIMHE
N (M0aYyJ110), COOTHECEHHBIX C HHAMKATOPAMH JO0CTUKEHHUS
peasisyemon KOMIIeTeHIIH
KOMIIeTeHIIUH
OIIK-1 3HaTh: OCHOBHBIEC TIOHATHS, 3aKOHBI M MOJIETIM XUMHUYECKUX CUCTEM,
CriocobeH pemars | peakIMOHHYIO CIIOCOOHOCTH BEUIECTB; CBOMCTBA OCHOBHBIX BU/IOB
3a/1auu XUMHUYECKHX BEIIECTB U KJIACCOB XMMHUYECKUX O0OBEKTOB; OCHOBHbBIC
npoecCHOHATBHON | TIOHATHS, 3aKOHBI ¥ MOJICITH KOJUIOUAHON ¥ (U3NIECKON XHMHH;
JIeATEIbHOCTH,
NPUMEHSS METOJIBI | YMEeTh: CaMOCTOSITETIbHO MPUOOPETaTh HOBBIE 3HAHUS IO TPEAMETY,
MOJEIIUPOBAHUS, M0JIb30BAThCS  CIELMAIIBHOM JINTEPAaTypOd U HaXOAUTh HYKHYIO
MaTeMaTH4eCKOIro MH(POPMAIIHIO B TII00ATBHBIX KOMIBIOTEPHBIX CETSAX M KOPIIOPATUBHBIX
aHaiamu3a, MH(OPMALIMOHHBIX CHCTEMAaX.
€CTECTBEHHOHAYYHbIE
u oOnienH>keHepHeie | Biaagers: MeTomaMu SKCHEPUMEHTANIBHOTO HCCIEIOBAHMS B XHUMHUU
3HaHUSA (nyaHupoBaHKE, IOCTAHOBKA U 00pabOTKa dKCIIEPUMEHTA), METOIaMU
BBIICJICHUS U OYHUCTKH BEUIECTB, ONPEACIECHUS UX COCTaBa; METOJAMHU
Mpe/iCKa3aHusl MPOTEKAHUS BO3MOXKHBIX XMMHUYECKUX PEAKIHUN M HUX
KUHETHUKY.

4. OBIASA TPYAOEMKOCTbDb JMCHUIIJIMHBI

4.1. O0beM IMCHMILIHHBI B 3a4eTHBIX eqnunnax (scero) — 2 3ET.

4.2. O0beM THCHUILIHHBI N0 BUAAM y4eOHOI padoThI (B 4acax):

KosanuectBo yacos ((popma o0yueHusi — 04Has)
Buj yue6Hoii padoThl Bcero no B T.4. [10 ceMecTpaM
TIAHY 1 2 3 4-8

1 2 3 4 5 6
KonrakTHas pabota 36/36 36/36
o0y4aromuxcs ¢ MpernoJaBaTesem
AyIUTOpHBIE 3aHATHSA:
e Jlexuuu (B T.u. 0 ITpID)* 18/18 18/18 - -
® [PAaKTHYECKHE M CCMHHAPCKHE 18/18 18/18 - - -

3ansaTus (B T.4. 0 IIpIT)*

e nabopaTtopHbIe paboTHI, - - -
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npakTukymsl (B T.4. 0 [TpIT)*
CamocrosTenbpHas pabora 36/36 36/36 - - -
dopma TeKyIero KOHTPOJIst TECTHPOBAH | TECTUPOBAH - - -
3HAHUU U KOHTPOJIS ue ue
CaMOCTOSITEITLHOW PabOTHI: YCTHBII YCTHBIIT
TEeCTUPOBaHUE, KOHTP. padoTa, O1poc O1poc
KOJIOKBHYM, pedepar u np. (He
MeHee 2 BUIOB)
Buael npoMexxyTouHon 3ayer 3ayer - - -
aTTecTaluu (3K3aMeH, 3a4€eT)
Bcero 4acoB nmo JUCHUILIAHE 7272 7272 - - -

*B cuydae HEe0OX00UMOCIU UCNOJIb306AHUS 6 y’{€6HOM npoyecce YACMUYHO/UCKTIOYUMETbHO
aucmaHl/;MOHHblx 06pa306ameﬂbelx mexuonocull 6 ma@mue yepes cjieul yxKasvleaemcs

Koauvecnmeo 4acoe pa6ombl

HIIC ¢ obyuarowumucs 0

OUCMAHYUOHHOM (hopmame ¢ npuUMeHeHUem 1eKMpPOHHO20 00yYeHUs.
*yacer [Ipll no oucyunaune ykasvigaromes 6 coomsemcemeuu ¢ VII, 6 cnyyae, eciu oucyuniuHou

npedycmompeHo BbINOAHEHUE OMOCAbHbIX JNEMEHMO8 pa60m,

npogheccuoHanbHOU 0esimebHOCHbIO 00YYAOUUXC.

nposedeHuss 3aHAMUL 8

CBA3AHHBIX C  OyOywell

4.3. Copep:xkanue TMCHUIJIHHBI (MoayJis). PacnipenesieHue 4acoB Mo TeMaM H
BH/JaM y4eOHOil padoThbI:

®opma 00ydyeHus — ouHas

Bujabl yueOHBIX 3aHATHI

AyIUTOpHbBIE 3aHATHS

dopma
NpakTH- | Jagopa- |3aHATHA B
CamocTo-| TeKyIero
Ha3Banmue pasgesnioB u tem | Becero YyeCKHe | TOpHBbIe | MHTEpaK-
. |ATeJIbHAsI| KOHTPOJIS
JIEKIHH | 3aHATHS, | paGOThl, | THBHOMU N
pabota | 3HaHUWIA
ceMHUHa- | MpaKkTu- | (opme
pbI KYMBI
1 2 3 4 5 6 7 8

1. OcHOBHBIE HOHATHS U 6 1 - - - 5 TEeCTHPOBa-
3aKOHbI XUMHUU HHE

2. Ctpoenue aroma. 6 2 - - - 4 TEeCTHPOBa-
Xumuyeckas CBsI3b 1 HHe
CTPOECHUE BEILIECTBA

3.DHepreTuka 13 2 4 7 TeCTUPOBA-
XUMHYECKHUX ITPOLECCOB. e,
XuMHYecKasi KHHETHKA. YCTHBIN
XuUMH4YECKOe OIIpoC
paBHOBECHE.

3. PacTtBOpHI 11 2 2 7 TeCTHPOBa-
PactBOpBI Hue,
3JIEKTPOJIUTOB. YCTHBIN

onpoc

4. JlucnepcHbie 11 2 2 7 TeCTHpOBA-
cucreMbl. CTpoeHue nue,
1 YCTOMYUBOCTh YCTHBIN
JIMCTIEPCHBIX CUCTEM. 0mpoc

®opma A
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Kommoungueie
pacTBOPBL.
[ToBepxHOCTHO-
AKTHUBHEIC BCIICCTBA.
OMyJIbCUH.
5. DIEKTpPOXUMUYECKUE 11 2 2 7 TECTUPOBa-
IIPOLIECCHI HHe,
Metamibl. YCTHBIN
Koppo3uonnsie OIIpoc
MPOIECCHI
6. XuMHS HEMETAILJIOB. 10 1 2 7 TECTUPOBA-
HHE,
YCTHBIN
onpoc
7. XuMHsI METaJIOB. 10 1 2 7 TECTHPOBA-
HHUE
8. Xumus 11 2 2 7 TEeCTHpOBA-
YIIIEBOAOPOJOB. HHC
9. Xumus 13 2 4 7 TeCTHpOBA-
KHUCJIOpOACOAEpKALIU HHE, .
X OpPraHMYeCKHUX yCTHBIN
COCIMHEHHH. OIpocC
10. Xumus 10 1 2 7 TECTHPOBA-
a30TcoaepIKaIINX HHC
OpraHUYECKUX
COEJIMHEHU I
HUTOIO: 72 18 18 36 -

5.COAEP KAHUE JUCIUMIIJINHBI (MOIYJIS)

Tema 1. OcHOBHBIE CTeXHOMETPUYECKHE 3AKOHBI.
3aKOH COXPAaHEHHUs MaccChl, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX OTHOLICHWH, 3aKOH
HKBHUBAJIEHTOB, 3aKOH ABOTaJIpO U €T0 CIEICTBHUS.

Tema 2. CTtpoenne atoma. XMMHYeCKasl CBSI3b M CTPOCHHE BeIleCTBA.

CocrosHue 31eKTpoHOB B atrome. [loHATHE 00 SHEPreTUUECKUX YPOBHSAX U 3IEKTPOHHBIX
opouranax. [IpyHIunsl 1 npaBuiIa 3aMoJHEHNs aTOMHBIX opOutaneil. [lepuoanyeckas cucrema
. U. Menneneesa.s-,p-,d-, u f-amementsl. M3MeHeHHE aTOMHBIX W HOHHBIX PaJMyCOB B
[lepnonnueckoii cucreme. Ilepmoanueckoe HM3MEHEHHE CBOWCTB 3JEMEHTOB. DJIEKTPOHHAs
KJIacCU(pUKALK XUMHUUECKUX 3JIEMEHTOB.

OcHoBHBIE BU/IBI U XapaKTEPUCTUKN XUMUYECKON CBsI3U. KOBajeHTHAs CBS3b: MEXAHU3M
00pa30BaHUsl KOBAJEHTHOW CBS3M, PAa3HOBUIHOCTH KOBAJEHTHOM cBs3u. [ mOpuansanus
aToMHbIX opoutaneil. [lonstue o metoze MoneKyIspHbIX opouTtaneil. loHHas cBS3b: MEXaHU3M
0o0pa3oBaHUs, XapaKTepUCTHKAa HOHHOM CBs3M. MeTauMyeckass CBSi3b. MeXMOJIEKYIsIpHOE
B3aNMOJIECHCTBHE.

Tema 3. DHepreruka XHMMHMYECKHX IpoueccoB. XHMHYECKasi KHHETHKA.
XuMHn4yecKkoe paBHOBecHe.

DHepreTuyeckrue XUMHUYECKUX peakiuil. OcHoBHble moHATHUS. Temnora u paborta.
BuyTpeHHAs »HEprus M SHTanbnMsA. TepMOXMMHUYECKHE 3aKOHBI M ypaBHeHHUs. 3akoH ['ecca.
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PacueTsl cTaHAApPTHBIX 3HTAIBIUN XMMUYECKUX PEAKIMNA U (PU3UKO-XUMHUUECKUX MPEBpalCHUH
Ha ocHOBe 3akoHa ['ecca. [loHsTHe 00 SHTpPONMHM KaK Mepe HEYMOPSAOYEHHOCTH CHCTEMBI.
Onepruss [ubO6ca kak KpUTepH  CaMONPOM3BOJIBHOIO  INPOTEKAHUS  Ipolecca U
TEPMOJAMHAMUYECKON YCTOMYMBOCTH XUMHUYECKUX PEAKLIAM.

Knaccupukanus xuMudyeckux peakuuid. MONEKyIIpHOCTh U HOPSIOK PEAKIMH.
OcHoBHbI€ NOHATUSI KUHETUKU. CKOPOCTh TOMOI'€HHBIX U T€TEPOr€HHBIX XMMUUECKUX PEaKIIHM.
3aBUCUMOCTb CKOPOCTH PEAKLMU OT KOHLEHTPALUU U TEMIIEPATYPbl. DHEPrUs aKTUBALUH. 3aKOH
neiictByromux Macc. OOpatumble M HEOOpaTHMbIe peakIMH. XHUMHUYECKOE pPABHOBECHE.
KoHcTaHTa XMMHMYECKOIO pPABHOBECHS U €€ CBA3b C TEPMOJAMHAMMUYECKHUMM (DYHKIMSIMH.
@akTophl, BIUAIOIIME HAa XUMUYECKOoe paBHOBecHe. CMeleHUE XMMHUYECKOTO PpPaBHOBECHS.
[Tpuniun Jle [larensbe.

Tema 4. PacTtBopsbl. PacTBOpBI 3JIeKTPOJIMTOB.

PactBopsl. Knaccuduxanus pactBopoB. CrocoObl BbIpaKeHHs COCTaBa PacTBOPOB.
Teopust pactBopoB. TepmoauHamuka mporecca pactBoperusi. PactBopumocts. 3akonsl ['enpu,
Janbrona u CeuenoBa. KosuratuBHble CBOMCTBA pacTBOPOB.

OnextponuTsl. BogHbIe pacTBOPHI CHIIBHBIX M CIA0BIX 3JEKTPOIUTOB. AKTUBHOCTb.
Koadduuunent akruBHoctu. Teopuu KMCIOT U OCHOBaHUM Appenuyca, bpencena-Jloypa u
JIptonca. KoHCTaHTBI KUCIOTHOCTH U OCHOBHOCTH. OCOOEHHOCTH BO/BI KaK PaCTBOPUTEIIS.
Bonoponuslii nokaszarens — pH. OOMeHHbIE peakliiy B pacTBOPAx: HEUTpaIu3aluu, THAPOIIN3a,
ocaxxaeHus — pactsopurens. [IpousBeaenne pacTBOPUMOCTH.

Tema 5. Ilucnepcubie cucrembl. CTpoeHHe U YCTOWYMBOCTH JUCHEPCHBIX CHCTEM.
Koanonanbie pacreopnl. [IoBepXHOCTHO-aKTHBHBIE BellleCTBA. IMYJIbCHH.

OO111e NOHATHUS O AUCHEPCHBIX cUcTeMax. JIMCIepCHOCTh U JUCTIEPCHBIE CUCTEMBI.
Knaccugukarus nucnepcHpix cucreM. CriocoOsl 00pa30BaHUs M YCTOMYMBOCTH TUCTIEPCHBIX
cucTteM. 3054, resy, cTyaHu. [lonydenne komtonaHbIx pactBOpoB CTpyKTypa KOJUIOUIHON
yacTUlbl. MuLemuispHoe cTpoeHue 3o0iei. McxonHbie MOHATHS 00 YCTOWYMBOCTH JUCTIEPCHBIX
cucteM. DHeprus Ban-1ep-BaaabCOBBIX B3aUMOJEHCTBUN. JIEKTPOIUTHAS KOATYJISIIMSL.
[Tentuzanus. KuneTtnka nporecca Koaryssiu.

ABp030iH, MOPOIIKH, CYCHEH3UHU, NeHbl. [l0BEpXHOCTHO-aKTHBHBIE BEIIECTBA U HX
BIMsSIHUE Ha aucnepcHble cucteMbl. [Ipumenenne I[TAB. DOmynbcun: npo6iemMbl yCTOMUUBOCTH.
Tun smynbcun. OMynberatopbl: ux JgeiictBue u  tunbl. Comrobunuzanus (KOJJIOUTHOE
pacTBOpeHHe).

Tema 6. DnexkTpoxumudeckue npoueccsl. Meraninl. Koppo3nonnsie npoueccsl.

OKuCINTENBHO-BOCCTAHOBUTEIIbHAS CIIOCOOHOCTD pa3InYHbIX coeauHeHuil. [Tonarue 06
AJIEKTPOJHBIX NoTeHuuanax. CTaHAapTHBIA BOJAOPOAHBIN 3JIEKTPOJI M BOJOPOAHAS LIKaIa
noreHuanoB. OnpeneneHne 1 KiaccuGuKanus IeKTPOXUMUUECKUX MTPOIIECCOB. Y paBHEHHE
Hepncra n HanpaBneHne OKUCIUTENbHO-BOCCTAHOBUTEIBHOTO Npoliecca. [ anbBaHNYeCKUi
aneMeHT. DJIC nponecca u ee usmepeHne. AKKyMyJIITOPbI: CBUHIIOBBIN M HUKEIb-KaIMUEBBII.
[Tpunumn paboThl aKKYMYJIATOPOB. DeKTposin3. 3akoHbl Dapajes.

Mertannel. 3aBUCMMOCTH CBOWCTB METaNIOB OT MX MoJjoxeHus B Ilepumonnueckoit
cucreme JI.M.MenneneeBa. OCHOBHBIE METObI MOJYYEHHUs] METauIoB. MHTepMeTaiinueckue
COEIMHEHUS M TBEpAbIE pacTBOpbl MeTauioB. CraBel, AWarpamMMmbl COCTOSHUSL CIUIABOB.
[IpyMeHeHre METaJuIOB U CIIJIaBOB B TeXHHMKE. PU3NKO-XMMHUYECKHUE MPOIECCHl MPU CBApKE U
naiike MertayioB. Koppos3ust MeTauioB M crutaBoB. Buibel koppo3uM: XuUMUYecKas U
AIIEKTPOXUMHUYECKasi. MeToAbl 3alMThl OT KOPPO3UH: JIETHPOBAHHUE, AJIEKTPOXUMUYECKAs
3alUTa, 3alIUTHBIE MOKPBITHUSA, W3MEHEHHWE CBOWCTB KOPPO3UUHOW Cpeabl, HHTHOMTOPHI
KOPpO3UH.

Tema 7. Xumus HemMealJI0B.

DnekTpoHHOE cTpoeHHe atoMoB P-asieMenToB VI rpymmer [leproanveckoil CHCTEMBI.
PacripoctpanenHocTs B mpupoze. OcHoBHbIE MUHEpaibl. [lonyueHne u npuMeHeHe rajloreHoB.
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OU3UKO-XMMUYECKHE CBOWCTBA TaioreHoB. CoeIMHEHNS TaJIOTEHOB C BOAOPOJIOM.
Kucnopoaconepxamue coerruHeHus raoreHoB. OKUCIUTENbHO-BOCCTAHOBUTEIIbHAS
CIIOCOOHOCTH KHCIOPOIHBIX KUCIIOT TAJIOTEHOB M MX coueil. [Ipumenenne. Tokcukomorus
anemeHTOB VIIA rpynmbl u ux coequHEHMIA.

O6mas xapakrepuctrka p-aiemeHToB VI rpynmst [Tepuonuueckoii cucremsl. Kuciopon
B nipupojie. Boznyx. Xumuueckue cBoiictBa kuciopoaa. O3ou. Cepa B mpupoae. JJuokcun cepsl,
CepHHCTAst KUCIIOTA, TPUOKCHUJ CEPBI, CEPHAs KMCIOTa, THOCEPHAs KHCIO0Ta, CEPOBOIOPO,
cynbdunel. CeneH, TeUTyp — XMMUYECKHE CBOWCTBA SJIEMEHTOB U X COEIMHEHHA.
Toxkcukonorus p-anementoB VI rpymmer [lepuoauyeckoil CHCTEMBI U UX COSTHHCHUI.

OOmast xapakrepuctuka pP-ameMeHToB V rpymmbl Ilepuonuueckoit cuctemsl. A3OT,
aMMUaK, a30THasl KUCIIOTA M €€ COJIM - XumMHudeckue coiictBa. Pocdop. Coenunenus Gpocdopa c
BOJIOpOJIOM U TanoreHamu. Okcuasl M KHCIOTHL (ochopa. Cypbma, BUCMYT — XHUMHUYECKHE
CBOMCTBA 3JIEMEHTOB M UX coenuHeHuil. Tokcukonorus p-anemento V rpymmsl [lepuoanyeckoit
CHCTEMBI U X COEIMHEHHH

OO1ast xapaktepucTka p-anemMeHToB |V rpymmbl. PacnpocTpaneHHOCTB B IPUpPOIE.
OcHoBHBIE coernHeHUs. PU3NKO-XUMHUYECKHE CBOMCTBA YIiIepoa, KPEMHUS M UX COCTUHCHUH.
['epmaHwmii, 0JI0BO, CBUHEIl — XUMUYECKHE cBOWCTBa. Tokcukomorus p-anemenToB |V rpymms u
UX COCIMHECHHH.

Tema 8. Xumusi MeTa/lIOB.

Oo6mas xapakrepucruka p-anementos |l rpynmel. PacipoctpaneHHocTs B ipupoze.
OcHoBHbIe coenHeHNs. PU3NKO-XUMHYECKHE CBOICTBA OOpa, aTFIOMUHUS U MX COCTUHEHHH.
[annmii, uHAMH, TAJUTMH — XUMUYecKue cBoiicTBa. Tokcukomorus p-3anemeHToB |l rpymmbr
[leproan4eckoil CHCTEMBI U KX COCTMHEHHIA.

OnekrpoHHoe crpoeHue aromoB 3emeHToB | m Il rpynn Ilepuoamyeckoit cuctemsl.
Bomopoxn. PacmpoctpanenHocts B mpuponae. OcHoBHble MuHepaibl. DHU3HKO-XUMHYECKHE
CBOICTBA MIETIOYHBIX M MICTOYHO-3EMETBHBIX METAJIOB, BOJOPO/A, JINTHSI, MATHUS U OCpUILIHSL.
Oxcuppl, TUIAPOKCHUABI M COJM S-2JIEMEHTOB. TOKCHKOJIOTHS COJNM S-3JIEMEHTOB M HX
COCTUHEHUH.

d-anementsl. OOmias XxapakTepucTHka. PacmpocTpaHeHHOCTh B mpupoge. DPusmko-
XUMHUUYECKHeE cBoMcTBa d-3meMeHTOB. TOKCHKOIOTHS 0-3JIEMEHTOB M UX COESIMHEHUM.

Tema 9. Xumus yriieBoaopoaos.

Bo03HUKHOBEHHE TEOPETUUECKUX BO33PEHUM B Opranndeckor xumun. CtpoeHune
OpraHMyecKux BemiecTB U yueHue A.M.bytnepoa. Knaccudukaius opraHuuecKux BEIeCTB.
DNEKTPOHHAs KOHLEMNIMS XUMUYECKON CBA3H. OCHOBBI KBAHTOBO-XUMHUYECKUX NTPEACTABICHUI.
KoBasneHTHas cBs3b B OPraHUYECKUX COEMHEHUSX, €€ BUbI U CBOMcTBA. [ MOpuan3anus
aTOMHBIX opOuTaieil. HomMeHknarypa opraHMueckiux COeAMHEHUM.

AJIKaHBI.

N3omepust, HomeHkIarypa. Puszndeckre U XuMHueckue cBoiictBa. CriocoObl MOTyYeHHUS.
Peakuuu 3amenieHus, 1eruipupoBaHusi, U3oMepu3auu. XJI0pupoBaHue, HUITPOBaHHE,
cyib(pupoBaHue U OKuciIeHne. KpekuHr alkaHoB.

AJIKEHBI.

DJeKTpOHHBIE PECTaBICHUS O JBOWHOMN cBsi3U. HoMeHkiaTypa, n3oMepHsi crocoobl
MOJTyueHus aJIKeHOB. PeakiinonHas cnocoOHOCTh ankeHoB. [lonuMepusanys ankeHoB.

AJIKHHBI.
OcoOenHocTy TpoiHOM cBsA3U. CrIOcOObI MOTy4YeHHs. XUMUYECKUE CBOMCTBA. AIICTHIIEH.
[Tonmmmepu3anus alneTUiICHa.

AJIKa/IMEeHBI.
Opranudeckue rajioreHnpou3BoaHble. M30a1MpoBaHHbIe, KyMYyJIMPOBAaHHBIE U CONPSIKEHHbBIE
CBSI3M B MOJIEKYJIaX ajKaJlueHOB. XMMUYECKHE CBONCTBA aJIKaJUEHOB C COMPSIKEHHBIMU
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cBs3aMu. [lonyuenue, cBOMCTBAa CHHTETUUECKUX KaydyKOB. ['aloreHnpon3BoiHbIe

yraeBonopoaoB. Knaccudukanus. M3omepus, HomeHknatypa. CriocoObl moaydeHus

rajIoreHaJIKaHOB U3 CIIUPTOB, AJIKAHOB, AJIKEHOB; 3aMEILEHUEM aTOMa OJHOI'0 rajoreHa arToMoOM

Jpyroro, XJIOPMETUIMPOBAHUE apEHOB. Peaknn HyKiI€o(pHIbHOTO 3aMEIICHUs Y HACHIILIEHHOTO

aToMma yriaepoja B ajnkuwirajorenuaax Peakuuu snumunupoBanus [Ipasuina 3aiinesa u 'opmana.
ApeHbl.

Apomatuunoctb. Ctpoenue 6enzona. ®opmyna Kekyne. MonekynspHbie opOuTaIN
6en3ona. KonneHcupoBanHble apOMaTHUECKUE YTIIEBOJOPOIbI: HaQTaIlH, (PEHAHTPEH,
aHTpalleH.

[TosnydyeHne apoMaTHUECKHUX YIJIEBOJOPOJIOB B IPOMBIIUIEHHOCTH KaTAIUTUYECKUN
pudopMUHT He(TH, IepepadoTKa KOKCOBOI'0O ra3a U KAMEHHOYTOJIbHOU cMoJIbl. JIJabopaTopHbie
METO/bI cuHTe3a: peakius Bropua - @urrura, ankuinposanue apeHoB o @punemo - Kpadrey,
JIeKapOOKCUIMPOBAHUE COJIEH apOMaTHUECKUX KUCIOT (peakuus J(roma), moaumepusanus
ankuHoB. CBoiicTBa apeHoB. KaTtanutuueckoe ruipupoBaHre apeHOB, BOCCTAHOBJIEHUE apEHOB
no bépuy, poroxummueckoe xsiopupoBaHue 6eH3oma. Peakiuu 3amerieHust BOAopoaa B 60KOBOH
[EeNH ANKIIOCH30JI0B Ha rajored. OKucieHue roMosioroB 0en3ona. Peakuu 31eKTpogpuiaIbsHOro
3aMelleHNUs] B apoMaTHUYECKOM psy. BiusiHue npupoabl 3aMecTUTeNsl Ha OPUEHTALMIO U
CKOPOCTh PEaKLUH 3IEKTPOPHUIBLHOTO 3aMeIIeHHsI. DIEKTPOHOTOHOPHEIE U
3JIEKTPOHOAKIIENITOPHBIE 3amMecTuTen. CoraacoBaHHas U HECOIIACOBaHHAsE OPUEHTALUS IBYX
WM HECKOJIBKUX 3aMECTUTENEeH B apoMaTudeckoM Kojble. HurpoBanue. Hutpytomiye areHTsl. .
HutpoBanue OeH30i1a 1 €ro 3aMeleHHbIX. [ anorenupoBanue. ["aloreHupyomue areHThl.
CynbspupoBanue. Cynbbupyrome arenTel. Mexanusm peakuuu. Kunetudeckuit u
TEPMOJIMHAMUYECKUI KOHTPOJIb B peakl1y CyabGUpOoBaHUs Ha puMepe (heHoa U HapTaauHA.
OO6patumocTs peakuu cynbpupoBanus. [IpeBpaiienns cyabdorpynmnsl. AJIKHUINPOBAHNE
apeHos 1o ®pupgento — Kpadrecy. Ankunupyronue areHTsl. AIMJINPOBaHUE apEHOB 110
Opunemo — Kpadrey. HykneodunpHoe 3amenienue B apeHax.

Tema 10. XuMusi KUCJIOPOACOAEPKANINX OPTAHMYECKUX COeTHHEHHU .

Cnuprsl.

OpHoaToMHBIE CIUPTHL. ["'OMonOorn4eckuii psj, kiaccuukanms, n3oMepus u
HOMEHKJIaTypa. MeTobl MOTY4YeHUs: U3 alIKEHOB, KapOOHUIIbHBIX COSMHEHU,
raJIOr€HaIKaHOB, CJIOXKHBIX d3PUPOB U KapOOHOBBIX KHCIOT. CBolicTBa cniupToB. CUPTHI, KaK
ciabsie OH-kucnotsl. CiupThl, Kak ocHOBaHUS JIbouca. 3aMerieHue ruipoKCUILHOMN TPy B
CIUpPTax Ha rajioreH (moj 1elCTBUEM TaJOr€HOBOJOPOIOB, FaloreHu10B pocdopa, XJI0pUCTOro
TUOHWIIA). [leruapatanus cCnupToOB: 00pa30BaHUE MPOCTHIX U CIOXKHBIX 3¢UpoB. Peakunn
AIIMMUHUPOBAHUS cIUPTOB. OKUCIIEHNE EPBUYHBIX CIUPTOB /10 AJIbJIETU/IOB U KapOOHOBBIX
KHCJIOT, BTOPUYHBIX CIIUPTOB JJO KETOHOB. /IByXaTOMHBIE M TPEXaTOMHBIE CIIUPTHL. MeTOo b
cuHTe3a. XMMHUYECKHE CBOMCTBA: OKUCIICHHE, allJINPOBaHKE, JeTHpaTalus, B3auMOIeHCTBUE C
aKTUBHBIMHU METaJlaMHU, IieJloyaMH, KapOOHOBBIMU KUCIIOTaMu. B3zaumozeiicTBue riumepuHa ¢
azoTHOU u ¢ocdopHoi kucaoTamu. OOpa3oBaHUE XeNaTHBIX KOMIUIEKCOB. [IpuMeneHmne
STUJICHIVIMKOIA U riaunepuHa. [Ipocteie a3gupsl. Kinaccudukanms, HoMmeHknatypa. Bus
nzomepun. MeTo/ el mosyueHus: peakuusi BuibsiMcona, MeXMoIeKysipHas Aeruapatanus
CIHUPTOB, IPUCOEAMHEHUE CITUPTOB U (PEHOJIOB K AJIKEHAM M aJIKWHAM.

DeHoIbI.

Knaccudukanus. MeTopl NOTydeHus: MEI0YHOE [UIaBJICHHE apeHCYIb(OHATOB,
3aMelleHue rajiorena Ha ruapokcui. KymonbHbIi cioco0 nosmyueHus ¢peHosna B
npomsbiieHHocTH (cunte3 I1.IN.Cepreesa).CpolicTBa penonoB. @enonbl kak OH-kuCAOTHI.
CpaBHeHUE KUCIOTHOTO XapakTepa (eHOJIOB U CIUPTOB, BIUSHUE 3aMECTUTENEH Ha
KHCJIOTHOCTH (heHosioB. OOpa3oBaHue MPOCTHIX U CIOKHBIX 3(pupoB (eHonoB. Peakuun
ANIEKTPOPUIBHOTO 3aMEIICHUS B apOMaTHUYECKOM sIpe (DEHOJIOB: TaJlOr€eHUPOBaHUE,
Cylb(pHUpOBaHUE, HUTPOBAHHE, HUITPO3ZUPOBAHUE, COUETAHUE C COISIMU JINA30HMS,
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AIKUAJIMPOBAHUE U AlIMIIMPOBAHUE.

AJubieruibl 1 KETOHBI.

N3omepus u HOMeHKIIatypa. MeTosl MOIy4eHus albJAeTruI0B U KETOHOB U3 CIIUPTOB,
MIPOU3BOTHBIX KAPOOHOBBIX KHCIIOT, AJIKEHOB (030HOJIH3), AIKUHOB (THAPOOOPUPOBAHUE,
ruapaTanus no KyuepoBy), Ha OCHOBE METAIJIOPIraHUYECKUX COSAMHEHUN. ALIMITUPOBAHUE U
bopMUITHPOBAHUE APOMATUYECKUX COeTUHECHUH. [I[poMblTuIeHHOE MoTy4eHne hopManbaeruia,
aleTalbJerua U BHICIIMX alIbJIeru10B (ruapodopmumnnpoBanne). CTpoeHue KapOOHMIbHOM
CPYIIIBI, €€ MOJISPHOCTD U MOJSIPU3YeMOCTb. BiinsiHue npupoabl U CTPOCHUSI pajuKalia Ha
KapOOHUJIbHYIO aKTUBHOCTh. XUMHUECKHE CBOIcTBa. OOIIMe MpeICTaBICHHS O MEXaHU3Me
HYKJICOUITHHOTO MIPUCOSAMHECHHUS 110 KapOOHMIILHOW TPYIIIE albJACTUIOB U KETOHOB.
KucnotHslil u ocHOBHO# kaTanu3. KHCTIOTHOCTh 1 OCHOBHOCTH KapOOHUIIBHBIX COSTUHEHHI.
Kero-enonbHas Tayromepusi. EHomm3anus ajibIeTu10B U KETOHOB B PEAKIUAX
raJIOTeHUPOBAHUS, U30TOIMHOTO OOMEHa BOJIOPO/Ia U palleMU3AlUN ONITUYECKU aKTUBHBIX
KETOHOB. KHCIIOTHBIN 1 OCHOBHOM KaTalin3 3TUX peakuuii. BoccTaHOBIEHUE anbIEruoB U
KETOHOB JI0 cUPTOB. OKUCIIEHUE abJETU/I0B, PEAr€HThl OKUCIICHHUS.

o- B-HenpeenpHbIe anbaerHabl H KeTOHBI. METOIbI MOTyYeHHs: KOHICHCALHH,
OKHCJICHHE aJTUIOBBIX cUpTOB. ConpshkeHne KapOOHUIBHOM IPYIIIbI C IBOWHOM yriepo-
yriIepoaHoii cBs3bio. Peakuuu 1,2- u 1,4-npucoeaunenus. BoccTaHOBICHHE t- B-HenpenenbHbIX
KapOOHUJIbHBIX COSTMHEHUH.

KapOoHoBbIe KHCI0THI U MX IPOU3BO/IHbBIE.

KapOoHoBBIE KHCTOTHI. DIEKTPOHHOE CTPOCHHUE KapOOKCUIIbHOM rpynibl. M3omepus,
CIOCOOBI MOJTYYEHHSI OJJTHOOCHOBHBIX M JIBYXOCHOBHBIX KapOOHOBBIX KHCI0T. HoMeHkiatypa.
KucnotHseie cBoiicTBa. MIX n3MeHeHus o 1eUCTBUEM 3aMeCTUTENS. XUMUYECKHUE CBOWCTBA.
Peakmus arepudukanumn. CiioxxHbie 3QHUPBI BBICIINX KHPHBIX KUCIIOT.

OYHKIMOHATbHBIE TPOU3BOAHBIC KAPOOHOBBIX KHCIIOT: aMH/Ibl, aHTHIPU/IbI, TAJIOT€HTUAPUIBL.
CrniocoOblI nostydeHus, peakIiMoHHasl CIOCOOHOCTh, 00J1acTh MpuMeHeHus. HenpenenbHbie
OJIHOOCHOBHBIE KUCJIOTHI: aKpUJIOBasi 1 METAKPUIIOBAsi KUCIIOTA.
JIByXxOCHOBHbIE KapOOHOBbIE KUCIIOTHI. X mosyuenue okucienueM riaukoseil. OCHOBHbIE
XUMUYECKHE CBOMCTBA.
Tema 11. Xumus a3orocogep:Kammx OpraHu4ecKnux coeJUHeHn .

AMMHHBI.
DIIeKTPOHHOE CTpOeHNE aMUHOTpyMIbl. HoMeHkiatypa, nusomMepus, CriocoObl OJIyYeHHUS,
buznyecKkrue 1 XuMUYeCKre CBOMCTBAa aMHUHOB. KHCTIOTHOCTH, OCHOBHOCTH, HYKJI€O(UIBHOCTD U
KOMILJIEKCOOOpa30oBaHNE aMUHOB. J[MaMHUHBI.

DJIeKTPOHHOE CTPOECHNE HUTPOTPYIIIbL.

Cnoco0bI MOTy4YeHUsI HUTPOATKAHOB. XMMHYECKHE CBOMCTBA HUTpOoalkaHOB. OTHOIIIEHUE
MEPBUYHBIX U BTOPUYHBIX HUTPOAIKaHOB. HUTpoaakaHbl U B3pbIBUATHIEC BEILIECTBA.

6. TEMbI IPAKTHYECKNX U CEMUHAPCKHNX 3AHSITAN

Tema 1. OcHOBHBIC NOHATHSA M 3AKOHbI XUMHUH (IIPAKTHYECKOE 3aHATHE).

Bormpocs! k Teme.

1.3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH KPAaTHBIX OTHOLLIEHHUS.

2. 3aK0H ABOTaJIpo U CIEACTBUH U3 HETO.

3. 3aKOH COXpaHEHMsI MACCHI.

4. 3aKOH PKBUBAJICHTOB.

5. Pacyersl mo xumuueckuM (opMyiaM M ypaBHEHHMSIM peakiuil. PemeHue THUIOBBIX
3ajau.
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Tema 2. Ctpoenue aroma. Ilepuoguveckasi cucrema /[I.1. MeHnneneeBa B cBere
TeOPUM CTPOEHUSI ATOMA (IPAKTHUYECKOE 3aHITHE).

Bomnpocs! k Teme.

1. Teopuu crpoenus aroma Pesepdopna, bopa.

2. OCHOBBI KBaHTOBOW MeXaHMKH. KBaHTOBbIE 4HCIIa M CTPOEHUE HIIEKTPOHHBIX
o0ostouek aromoB. [IpaBuna ['ynna u Kneukosckoro, npuniun [layny u HauMeHbIIEH S3HEPTUH.

3. Ilepuonnueckas cucrtema /.M. Menaeneena.

4. Penienuie TUMOBBIX 3a]1a4.

Tema 3. XuMuyeckasi CBsi3b U CTPOeHHE BellecTBA (MIPAKTUHYECKOE 3aHATHE).

Bompocs! k Teme.

1. KoBaneHnrtHast cBsi3b, €€ pa3HOBUAHOCTh, MEXaHU3M 00pa30BaHMUsI.

2. Meton BaneHTHBIX cBsi3ei. [ mbpuamsanmsi.

3. MeToa MOJIeKyIspHBIX OpOUTaTICH.

4. VloHHas CBS3b.

5. MexmoutekyisipHOe B3auMoencTeue. BogopoaHas cBs3b.

6. Permenre TUTIOBBIX 3a/1a4.

Tema 4. JHepreTuka XMMH4YECKUX NMPOLECCOB (IPAKTHYECKOE 3aHATHE).

Bormpocs! k Teme.

1. IlepBblil 3aKOH TEPMOAMHAMUKU. DHTAJIBITHSL.

2. [lonstue 06 suTponuu. Bropoii 3aK0H TEpMOAMHAMUKH.

3. TepMoxuMHuuecKre 3aKOHBI (3aKoH ['ecca 1 ero ciecTBUS) U pacyer.

4. MW300apHO-U30TEPMUUECKUI MOTEHLMAN KaK KpPUTEPUHl CaMONPOU3BOJIBHOIO
MIPOTEKAHUs ITPOLIECCOB.

5. Pemienue THIIOBBIX 3a/1a4.

.Tema 5. Xummuuyeckasi KHHETHKAa M XMMHYeCKOe paBHOBecHe (NMPaKTHYECKOE
3aHATHE).

Bormpocsl k Teme.

1. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKIMH OT KOHIIEHTPAIUH.

2. 3aBUCHUMOCTb CKOPOCTH XUMHYECKOM pEeaKIMU OT TEMIIEPATYPHI.

3. Xumuueckoe paBHoBecue. KoHCTaHTa XMMHUYECKOTO paBHOBECHSI.

4. CMenieHne XMMUYECKOTO PAaBHOBECHSL.

5. Pemienne THIOBBIX 3a/1a4.

Tema 6. Teopun pacrBopoB. Cnoco0bl BBIPA:KeHHS] KOHLIEHTPALMH PAaCTBOPOB
(mpakTHYecKoe 3aHsATHE).

Bormpocs! k Teme.

1. CrtocoObI BeIpaXeHUsI KOHIIEHTPAIlUK PacTBOPOB. Pellienre TUTIOBBIX 3a/1a4.

2. Tepmoaunamuka mporecca pactBopenus. Teopust Kadnykosa - Menaeneesa. [IpaBuio
¢da3 dasnca.

3. 3akonsl ['enpu, Jlansrona, CeueHona.

Tema 7. DiaeKTpoJUTHYECKAs IMCCOUMALMA M THAPOJHU3 coJieill (IpakTH4YecKoe
3aHsITHE).

Bompocs! k Teme.

1. KoHcraHTa 1 cTeneHp qucconuanuu. 3akoH pazoasienust OcTBanbia.

2. Bonoponuslii nokaszarens. Onpeaenenue pH CHIIBHBIX U C1a0bIX 3JIEKTPOIUTOB.

3. M'maponus cosneil.

4. IIponsBeneHne paCTBOPUMOCTH.

5. PelieHue TUMOBBIX 3a4ad.

Tema 8. DieKTpOXUMHYECKHE MPOLECCHI.(CEMUHAPCKOE 3aHATHE).

Bormpocsl k Teme.

1. Onpenenenuie u KacCUPUKAU IEKTPOXUMHUUECKUX MPOIIECCOB.
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2. MexaHu3M BO3ZHUKHOBEHUS JIEKTPOIHOIO ITOTEHIMAIA.

3. CranaapTHBIN BOAOPOIHBIN AJIEKTPOJ M BOJOPOIHAS LIKAIA TOTSHIIMAJIOB.

4. YpaBuenue HepHcra 1 HarpaBiieHUE OKACIUTEIbHO-BOCCTAHOBUTENIBHOIO MIPOLIECCA.
5. PemieHue TMIIOBBIX 3a/1a4.

Tema 9.Metasiibl. Koppo3nonHblie npouecchbl (CEeMUHAPCKOE 3aHSITHE).

Bompocs! k Teme:

1. XuMnueckas KOppo3usi METAJIOB.
2. DNEKTPOXUMUYECKAsi KOPPO3HUs METAILIOB.
3. Atmocdepnas kopposus. Kopposus B rpyHTe.
4. Koppo3us 1ipu HEpaBHOMEPHOMN a’pari.
5. KonTakTHas Koppo3usi.
6. MeTopl 3a1UThl OT KOPPO3HUU.
7. JABOPATOPHBIE PABOTBI, IPAKTUKYMBbI
Ne Yacel | Tema, cogepxxanue JdeATeIbHOCTD CTyIeHTa
ILII. J1a00PaTOPHBIX 3AHATHH
1 1 OHepreTuka XMMHYECKUX BrInonHenue 3KcrepuMeHTaabHON
MPOLIECCOB. DHEPreTUKa YacTH, AaHAJIU3 Pe3yJIbTaTOB,
XUMHUUYECKHX IIPOLECCOB oopmIeHre 1 3aIUTa TPOTOKOJIA
2 |1 PactBops! BrinonHenue 3KcrepuMeHTanbHON
PacTBOpBI 371€KTPOJIUTOB. YacTH, AaHAJIU3 Pe3yJIbTaTOB,
oopmIeHre 1 3aIUTa TPOTOKOJIA
3 1 JucnepcHble CUCTEMBI. BrinonHeHue 3xcrepuMeHTanbHON
CrtpoeHue u yCTOWYUBOCTD 4acTH, aHAJIU3 Pe3yJIbTaTOB,
JUCIIEPCHBIX CUCTEM. oopmMieHHE 1 3alUTa IPOTOKOJIA
Komnoniabeie pacTBOpHI.
IToBEpXHOCTHO-aKTUBHBIE
BElIeCTBA. DMYIbCHH.
4 1 DNEKTPOXUMHUYECKHE ITPOLECChl | BrinonHeHne skcrepuMeHTaabHON
Meramisl. Koppo3noHHbIE YaCTH, aHAJIU3 PE3YJIbTaTOB,
IIPOLIECCHI oopMIIeHHE U 3alUTa IPOTOKOJIA
5 2 XUMUs HEMETAJUIOB. BrinosiHeHUE SKCIEPUMEHTATBHOMN

4aCTH, AaHAJIU3 PE3yJIbTaTOB,
oopMIIeHHE U 3alUTa IPOTOKOJIA
6 2 XHUMHS METAJIOB. BelinonHenue 3KCrepuMeHTaIbHON
4acTH, aHAJIU3 PE3yJIbTaTOB,

oopmIIeHHE U 3alUTa IPOTOKOJIA

7 1 MeTo/1bl OYUCTKH U BBIACIICHUST | BBITOTHEHHE 3KCIIEpUMEHTATbHOM
OPraHUYECKUX COCIUHECHUM. YacTH, aHAJIU3 PE3YIIBTATOB,

oOpMIICHHE 1 3aIlIUTa MPOTOKOJIA

8 1 AJnKaHBI. BrinosiHeHUE SKCIEPUMEHTAIBHOM

9acTH, aHAJIN3 PE3YJIbTATOB,
oopmIIeHHE U 3alUTa IPOTOKOJIA
9 1 AJTKEHBI. BrimonHeHnE 3KCIIepUMEHTaTBLHON
YacTH, aHAJIU3 PE3yJbTaTOB,

oopMIIeHHE U 3aIUTa TPOTOKOJIA
10 1 AJIKUHBI. BrinonHenue skcnepuMeHTalbHOM
YacTH, aHAJIU3 PE3yJbTaTOB,

oopmMIIeHHE 1 3aIUTa TPOTOKOJIA
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11 1 ["asiorenyrneBo1opobl. BrinosiHeHUE SKCIEPUMEHTAIBLHOM
4acTH, aHAJIU3 Pe3yJIbTaTOB,

oQopMIIeHHE U 3alIUTa MPOTOKOJIA

12 1 ApeHbl. BrinosiHeHUE SKCIEPUMEHTAIBLHOM
YacTH, aHAJIU3 PE3yJIbTATOB,

oQopMIIeHHE U 3alIUTa MPOTOKOJIA

13 1 CrupThl U HEHOIIBI. Brinonnenue 3xcrepuMeHTanbHON
YacTH, AaHAJIU3 PE3yJIbTaTOB,

odopmIIeHHE U 3aIMTa TPOTOKOJIA

14 1 AJpaerunpl 1 KETOHBI. BrinosiHeHUE SKCIEPUMEHTAIBLHOMN
4acTH, aHAJIU3 Pe3yJIbTaTOB,

oQopMIIeHHE U 3alIMTa IPOTOKOJIA

15 1 KapOoHOBBIE KUCITOTHI U UX BrInonHenue 3KcrepuMeHTaabHON
MIPOU3BOHBIE. YacTH, AaHAJIU3 PE3yJIbTaTOB,

o opMIICHHE U 3aIIMTa TIPOTOKOJIA

16 1 AMUHBI. BrinosiHeHUE S3KCIEPUMEHTAIBLHOM
YacTH, aHAJIU3 Pe3yIbTaTOB,

odopMmIIeHHE U 3alUTa MPOTOKOIIA

8.TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

Jannslit Bug paboTsl He ipeaycMoTper YII.

o

~

10.

11.
12.

9.ITEPEYEHDB BOITPOCOB K 3AYETY

OCHOBHBIE KJacChl HEOPraHUYeCKHX coeauHeHuil. Okcuapl U ocHoBaHUs. [IpuHIMIEBI
KJIacCU(PUKALIMK, XUMHUYECKHUE CBOMCTBA M CIOCOOBI MOyueHus. B3auMocCBsI3b CTPYKTYpbI
OKCHJIOB OT BJIEHTHOCTH 3JIEMEHTOB U UX PACIOJIOKEHHUE B IEPUOJUYECKON CUCTEME.
OcCHOBHBIE 3aKOHBI M TIOHSTHUS XUMHUHU (3aKOH COXpaHEHUsT MAacChl U DHEPTUHU, 3aKOH
MOCTOSTHCTBA COCTAaBa M KPATHBIX OTHOILIEHUM, 3aKOH 3KBUBAJIEHTOB). Molb - KOoJIu4ecTBa
BeIleCTBA. 3aKOH ABarajapo M ero CJiaeJACTBUSI.

Kucnoret u comu. Ilpunmmnber knaccuduxanmu. XUMHYECKHE CBOWCTBA W CHOCOOBI
ITOJTyYEHUS COJIEH.

AtomHO-MonekymsipHoe yueHue. Teopust Pesepdopna, e€ HOCTOMHCTBA M HEIOCTATKH.
KBanrtoBas teopus aroma H. bopa, 0OCHOBHBIE TOJIOKEHHS, JOCTOMHCTBA U HEIOCTATKH.
[TpuHIMITBI 3aTTOTHEHUS] ATOMHBIX OpOUTATICH.

[lepnonnueckuit 3aK0H M neproanyeckas cucrema 3yeMeHToB .M. Menneneesa. Mcropus
U dTambl CO3JaHus.

[TapameTpsl aTOMa ¥ NEPUOAUYHOCTh UX U3MEHEHHUS B IIPEAEIaX CUCTEMBI JJIEMEHTOB.
3aKOH COXpAaHEHHUsI MacChbl U SHEPIHM, €ro 3HAUYEHHE B XMMHUYECKHUX pacuerax. 3aKOH
MOCTOSIHCTBA COCTaBa M KPATHBIX OTHOIICHUH.

3akoH ABOrajipo U €ro CleJCTBUs. 3aKOH SKBUBAJIEHTOB.

XuMUYecKasi CBsI3b U CTPOCHUE MOJEKYJI. MeTo/l BaJ€HTHBIX CBS3€H, €ro JOCTOMHCTBA U
HEJIOCTaTKHU.

MeTton MonekynsapHbIX opoutaneil. Ero qocTonHcTBa M HEIOCTATKH.

KoBanentHast cBsi3b. MexaHU3MbI 00pa30BaHUs XUMHUECKOH CBSI3U.
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13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

26.
27.

28.

29.
30.
31.

32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.

51.

I'm6puauzanms  atomMHblX  opOutaneid. Tumbel rubpuausaumu. IIpocTpaHcTBEeHHOE
pacroio’keHue THOPUIHBIX AaTOMHBIX OpOUTAaNei.

HNonHas cBs3b.

Meramnmueckas CBA3b.

MesxmorekyisipHoe BzaumoencTeue. [lpupona Ban-nep-BaanbcoBbix cui.

ArperaTHo€ COCTOSIHUE BEILIECTBA.

XUMHYECKOE CTPOEHUE TBEPAOTO TEa.

AMoOp(HOE COCTOSIHUE BEIIECTBA.

Kpucramnsl. Kpucramiuecknue peleTky, TUIIbI KPUCTAUIMYECKUX PEIETOK, CTPOCHHE.
PeanbHblie KpUCTaILIBL, 1e(EKTHl KPUCTALNTUNIECKON PEIIETKH.

IlepBbiii 3akoH TepMoauHaMuKu lloHatme sHTamenus. IIpuHnunel pacdera SHTAIBINAN
MIPUMEHUTEIBHO K XUMUUECKUM CUCTEMAaM.

Bropoii 3akon TtepmomuHamuku. Ilonstue oHrponumsa. IIpuHuMnmel pacuera 3TOrO
TEPMOJUHAMHUYECKOI0 ITapaMeTpa MPUMEHUTENBHO K XUMUYECKUM CHCTEMaM.

CBobonHas »Heprus I'mb0ca, kak KpUTEpUH OLIEHKH BO3MOXHOCTH CaMOIIPOU3BOJILHOTO
MIPOTEKAHNS XUMHUECKUX IPOIIECCOB.

3aKOH JCWCTBYIOIIMX MAacC. 3aBUCUMOCTb CKOPOCTHM XHUMHUYECKOW PEAKIUH OT
KOHLEHTPALUU U IIPUPOJIbl PEarupyroLINX BELUIECTB.

Oueprus aktuBaiuu. [TonsTue akTuBUpOBaHHBIN KoMIuleke. 3akoH Bant-I'odda. Karanus.
Xunmuueckoe paBHosecue. [Ipuanun Jle-Illatense. KoncTanTa paBHOBECHS KaK KpUTEpPUI
OLICHKH OZJHOCTOPOHHETO IMPOTEKAHUSI XUMUYECKOI0 IIpoLecca.

OO6miast Teopust pacTBOpoB u pactBoputeneil. CrocoObl BBIpAXKEHUS KOHIEHTPALIMH
pactBopoB. [IoHsATHEe pacTBOpUMOCTb. PacTBOPUMOCTH Ia30B B KMIKOCTAX, 3aKOH 1'eHpH.
B3aumHas pacTBOpUMOCTD KUIKOCTEH, OHITUE KOHCTAHTHI PACIPEICICHHUS.

Huddysus u ocmoc. 3akon Bant-I'odda.

Temrieparypb! KMITEHVS 1 3aMEP3aHKs1 paCTBOPOB U pacTBopuTeniel. IlepBplii 1 BTOpoH 3akoH Payois.
OcHOBHBIE TNPHUHLUIBI KJIACCU(PUKALMK pacTBOpUTENeH (HOISPHOCTh, MOHU3UPYIOIIas
CIOCOOHOCTh, KUCIIOTHOCTD U T.1.).

Teopust 2MEKTPOIUTHUECKOMN TUCCOLUALINN.

Kucnorsl 1 OCHOBaHHS C TOYKH 3PEHUS TEOPUH DJICKTPOIMTUYECKON TUCCOLMAlUU
Appennyca, Teopun bpencrena u Jloypu, anekrponHoi teopun Jlsrounca.

CusibHbIE U ClTa0ble SJIEKTPONIUTHL. JIHHAMIYECKOEe paBHOBECHE B pacTBOPax.

Kaxymascs u a¢pdexruBHas koHueHTpanus. [ToHsTHe akTHBHOCTH.

HNoHHbIe peakuuu B pacTBOpax.

[IponsBeneHne pacTBOPUMOCTH.

Nonnoe npou3sBeieHNe BOIbl, BOJAOPOAHBIN OKA3aTENb.

I'maponus cosen.

Bydepnoe neiictBue. bydepHbie pacTBOpPHI.

KommnnekcHbie coenunenus. O6mas xapakrepuctika. [IoHsITHE KOOpIUHALMOHHAS CBSA3b.
Teopus koMIUIeKCHBIX coenHeHU A. BepHepa.

IIpocTpaHCTBEHHOE CTPOEHUE U NU30MEPUS KOMIUIEKCHBIX COEAMHEHUH.

Meton BaineHTHBIX CBA3EH B OIUCAHNH KOMILUIEKCHBIX COSTMHEHUH.

OO111e MOHATHUS O AUCHIEPCHBIX CUCTEMAX.

Krnaccudukanus qucnepcHbIX CHCTEM.

Crioco0b1 06pa30BaHus M YCTOMUMBOCTHU IUCHIEPCHBIX CUCTEM.

30uH, renu, CTyAHHU.

Iommyuenvie kormonIHBIX pacTBOpoB CTPYKTypa KOJTIOMIHOM YacTHLIbL. MHULIETIIPHOE CTPOSHHE 30T
Wcxonnple mMOHATHS 00 YCTOMYMBOCTH JAMCIIEPCHBIX CHUCTeM. OHeprusi Ban-nep-
BAaaJIbCOBBIX B3aUMOJEHCTBUM.

OnexTponuTHasa koaryssus. [lentuzanusa. Kunertuka mporuecca Koaryssiuy.
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52.
53.
54.
55.
56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

[ToBepXHOCTHO-aKTUBHBIE BEILIECTBA U UX BIUSHUE HA JUCIIEPCHBIE CUCTEMBI.

A»spo30H, OPOIIKH, CycnieH3uH, nensl. [Ipumenenue [TAB.

OMyJbCUU: TIPOOJIEMBI YCTOMYMBOCTH. THIT SMYJIHCHH.

OMyJIbraTophbl: UX JI€HCTBUE U TUIIBL.

ComoOunu3anust (KOJJIOUIHOE pPaCTBOPEHHUE).

OKuCIMTEIBHO-BOCCTAaHOBUTENIBHBIE TIPOLIeCChl. CTENeHb OKHMCIICHHS M CTPOSHUE aTOMa SJIEMEHTA.
Krnaccudukanus okucinuTeaIbHO-BOCCTAHOBUTEIBHBIX PEaKLIUM.

Crioco0b1 paccTaHOBKH KO3(D(PHUIIMEHTOB B OKUCIUTEIEHO—BOCCTAHOBUTEIBHBIX PEAKIIHSIX.
MeTo/1b1 371€eKTPOHHOTO OalaHca M HOHHO-3JIEKTPOHHBIH.

DONEeKTPOAHBIN NOTEHIMA U PsIT HAIPSKEHUS METAJLIOB.

CrangapTHBIN U peaibHBIN JIEKTPOAHBIN noTeHnal. Y paBHeHue HepHcra.

@DaxTOpHh! BIUAIOLIME HA IPOTEKAHUE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUM.
XHUMHYECKUE UCTOUYHUKH TOKA. ['aibBaHUYECKHUE SJIEMEHTHI.

[Ipoueccel, npoucxoasIIye Ipy 3apsaKe U pa3psaIKe CBUHIIOBOTO aKKyMYJISITOpa.
DnekTponu3. 3aKOHbI DIJIEKTPOIIU3A.

OOmme cBoiicTBa MeTaIOB. MeTaindeckas CBs3b.

Kopposus. Buasl koppo3uu. Kopposust MeTamioB u criocoObl 00pbObI ¢ HEM.

Bonopozn. Mecrto B ieproauyecKoii CUCTEME XMMUAYECKHX AIEMEHTOB. XUMUUECKHE CBoMCTRa. [ lomydenue.
CoenuHeHus BOJOpoAa: BOJA U MEPOKCU] BOAOPOIA.

I"anorensl. O0mas xapakrepucTiuka. XuMudeckne cpoiictaa. [lomyuenue.

CoenrHeHust rajoreHoOB: raJIoreHOBOJOPO/IbI; KUCIOPOJOCOAEPKALIME COSTMHEHUS FAJIOTEHOB.
[omrpynma kucnopoza. O61mas xapakreprcTrka. Gu3nYecKre 1 XUMIIeckue cBoicTaa. [ lomydenne.
O30H. ®u3nueckue U xuMuueckue cpoiicrna. [lomyuenue.

Cepa. ®usnueckue cBoiicta. Amtorponus. [lonydenue.

Cepa. Haxoxnenue B nipupoje. XuMuueckue cpoiictpa. [Ipumenenue.

Ceposoaopon. [lonyyenue. duznyeckue u xumudeckue cBorictBa. CynbQuabl.

Oxcunppl cepbl. dusnueckne u XuMudeckue cporicrsa. [lonyuenue.

Cepnas xucnota. [lonydyeHnue u cBoiicTsa.

IMonrpymnna azora. O6mas xapakrepuctuka. A3oT. Pu3znueckue 1 XMMUYECKHe CBOICTRA.
Ammuak. Conut aMMOHHSL.

Heconeobpasyromue oKCUabl a30Ta.

A3OTHUCTBIN U a30THBIN aHTUAPUABL. A30THCTas KUCIIOTA.

A3zotnas kucnora. [Tonydenne. CBolictBa. PaznoskeHue HUTPATOB.

®dochop. Amnorponus. [Tonyuenne. XuMuueckue CBOWCTBA.

Coenunenus pocdopa: pocdun, okena dpocdopa (I11), okena dpocdopa (V).

docdopHbIE KUCTOTHI.

[Tonrpynna yraepona. O61mast XxapakTepucTUKa. AJUIOTPOIHSL.

XHWMHUYECKHUE CBOMCTBA yIiaepoa. YTOJIbHasA KUCIOTA U €€ COJIH.

Oxcupel yriaepoaa.

Kpemnnii. Pacnipoctpanenue B npupoze. Amnorponus. [lonydenne. CBoicTBa.
CoennHeHns KpEMHUS: CHIIaH, OKCHJI KDEMHUS, KDEMHUEBBIE KUCIIOTHI.

I'epmanwuii, 0J10BO, CBUHEII.

Amomunnii. [Tonyuenue. CBolicTsa.

CoenMHeHNs aTIOMUHUS: OKCHUJT, TUIPOKCU, TUIPUL.

[lenounsie metauibl. O0mas xapakrepuctuka. [lomyuenne. CBoiicTBa.

CoennHeHNs HIeTOYHBIX METAIIJIOB.

[Ienouno - 3emenbHbIe MeTaibl. OOmIas xapaktepuctuka. [lonydyenne. CBoicTBa.
CoenMHEeHUs MIeOYHO - 3eMEIbHBIX METAJUIOB.

IMonrpynna meau. O6mas xapakrepuctuka. [lonyuenue. CoiicTaa.

100. CoenmuHeHUs OJTHO- U IBYXBAJICHTHOW METH.
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101.

102.

103.
104.
105.
106.

107.

108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

Cepebpo u ero coefuHeHHs. 30JI0TO U €T0 COSTUHEHUS.

[onrpyrma muaka. O61as xapakreprctrika. [psk. [Tomydenye, cBoWcTBa, coeHeHus IMHKA. Kamviii.
Ptytb. CoequHenust O1HO- U IByXBAJICHTHON PTYTH.

[Monrpymnmna xpoma. O6mas xapakrepuctuka. [loiyyenue u cBoicTBa Xpoma.

CoenuHeHus ABYX- U TPEXBAJIEHTHOI'O XpOMa.

CoennHeHNs 4eThIpeX- U NIECTUBAJIEHTHOIO XpoMa.

[Nonrpyrma mapranxma. O0mwe cBoicTBa 311eMeHTOB. [ loydenre MeTaruioB. XUMHUYeCKHe CBOMCTBA.
CoennHeHns AByX- U TPEXBAJIEHTHOIO MapraHua.

CoennHeHns Mapraiia, TeXHelus U peHHsl ¢ BaJIeHTHOCTHIO 1V,

CoennHeHns ceMUBalIeHTHOTo Mapranua. Conu Maprasua.

Bocemas rpynna noGounas moarpymma. OOmasi xapaktepuctuka. [loarpymnma skenesa.
[Tonyyenue u XMMHUYECKUE CBOMCTBA, aJUIOTPOIIHS JKee3a.

CoenuHeHus 1ByXBaJICHTHOTO JKeJe3a.

CoennHeHNs TPEXBAJIEHTHOI'O JKeJe3a.

Crpoenue opranndeckux BemecTB. Teopust xumuueckoro ctpoenus A.M. byrieposa.
KBaHTOBO-MEXaHMUYECKHE IPEACTABICHUS M JIEKTPOHHOE CTPOCHUE aTOMa YIVIEpOAA.
BanenTtHoCTb.

B3anMHOe BiusHHME aTOMOB B MOJIEKYJaX OPraHUMYECKUX COCIMHEHHH. VIHIYKTHBHBIA H
Me30MEepHBIN Y (HEKTHI.

Knaccudukanus opranmyeckux coeanHeHnin. OCHOBHBIE KIIACCH(PHKAIIMOHHBIE MTPU3HAKH:
CKeJIeT MOJIEKYJIbl, HAIMYUE KPATHBIX CBS3€H M (PyHKUMOHANBHBIX Tpymi. ['omonoru u
TOMOJIOTUYECKUH PSI.

Bunel nzomepun. CTpyKTypHasi U IpOCTpaHCTBEHHAs n3oMepus. [IoHsATHE 0 XUPaAIBHOCTH.
OOmue npUHLMIIBI COBPEMEHHOW MEXAYHApOJHOM HOMEHKJIATYpbl OpPraHUYECKHUX
coequnenuii (MIOITAK).

Knaccudukanus opranuueckux peakuuil. Cxembpl opraHudeckux peaknuil. ['omo- u
TeTepPOIMTUYECKUN THUI pas3pbiBa CBA3U. Pagukanbl, >0eKTpopMIbI M HYKICO(UIBI.
OxucreHne 1 BOCCTAHOBJIEHHE B OPraHMYeCKON XUMHUHU.

Ankasbl (TpeAenbHbIE YTIEBOAOPOAbI). DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHHUE.
Homenxknarypa u nzomepus. @usndeckue csoiictBa. CriocoObl MOTydeHUs.

Ankanbl  (TmpenenbHbIE  YIIIEBOJOPOJbI).  XHMHYeckHe  cBoiicTBa.  OTaenbHbBIE
MIPEACTABUTENH.

AnkeHpl. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME, HOMEHKJIATypa, H30MEpHS.
®usunyeckue cBorcTBa. [lonyyeHne alkeHoB.

Anxensl. Xumuueckue cBoiicTBa. Peakumm npucoenuHenus. lIpaBuno MapkoBHHKOBaA.
KauectBennsie peakiuu. OTAeNbHbIE IPEACTaBUTENH.

ANKUHBL. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTpOeHNE aKMHOB. M3omepus. [Tomyuenue.
AJIKUHBI. XUMUYECKHE CBOMCTBA AIKUHOB. AlleTUiaeHU1bl. OTIETbHBIE PEICTABUTENH.
Anxanuensl. Howmenkmarypa u uzomepus. Knaccudukanus. ConpspkeHHBIE JHEHBI.
[Tonyuenue n xumuueckue cpoiicrBa. Peakunnu 1,2- u 1,4-npucoequnenue. [Ipuponnsiii u
CUHTETUYECKUN Kay4yK.

["aslorennpon3BoAHBIE IPENETBHBIX YIIIEBOOPOAOB. CTpoeHNE, HOMEHKIIATYpa, H30MEPHSL.
[Tonydyenne u xumnyeckue cBorictsa. OTeIbHBIE IPEICTABUTENH.

ApeHbl. DJEKTpOHHOE M MPOCTPAHCTBEHHOE CTpOEHHE OeH301a. ApPOMATUYHOCTb.
IIpouzBoansie 6eH30ma. [lonydyenue u npuMeHeHue.

Apenbl. XuMuueckue cBorcTBa. OTAenbHbIE NPEICTaBUTENN. BiausHue 3amectureneil Ha
HanpaBJIeHUE IEKTPOPUILHOIO 3aMeIeHHs] B OCH30JIbHOM KOJIbIIE.

Cnuptel. Knaccudukanusa. [lpenenbHble omHoaToMmMHble cnupThl. HomeHkiatypa.
N3omepus. Ousnueckue cBorcTsa. Ilonydyenue.
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132.

133.

134.
135.

136.

137.

138.

139.

140.
141.
142.
143.
144,

145.

146.

147.
148.
149.
150.
151.

152.
153.
154.

[IpenenpHble ONHOATOMHBIE CHUPTBHL. XuUMHuYeckue cBoiictBa. [Ipocteie  3¢dupsl.
OTtnenpHbIE IPEICTABUTEIH.

Tuonbr (tmocruptel). HoMmenkmarypa. [lonmydenne. dusndeckue cBOMCTBA. XHUMHUUYECKHE
CBOMCTBA.

®enonbl. Knaccudukamus. Ctpoenue. dusndeckue coiictsa. [lomyuenue.

@denonpl. B3aumMHOE BIHMSIHHE aTOMOB B MoJIeKyne ¢eHojla. XHUMHUYECKHE CBOMCTBA.
OtnenpHble pencTaBuTend. @eHoa0(popManbIeruIHbIE CMOJIBI.

KapOoHumnbHble COEAMHEHHS — albAETUAbl M KETOHbL. [3oMepus, HOMEHKIATypa.
®dusnyeckue cBorcTra. [lonyuenue.

Anbnerunsl 1 KetoHbl. KapOoHunbHas rpynma, ee 0coOeHHOCTH. XHUMHUYECKHE CBOWCTBA
aNbJIern/I0B U KeTOHOB. KauecTBeHHbIE peakluu Ha KapOOHWIbHYIO rpynny. OTaenbHbIe
IIPEICTaBUTEIH.

Kap6onoBeie kucnotel. Knaccudukanus. IlpeaenpHbie 0IHOOCHOBHBIE KapOOHOBBIE
kucnotsl. Homenknarypa. U3omepus. @uznueckue cBoiictBa. CriocoObl MOJIy4EHUS.
[IpenenpHbIe 0THOOCHOBHBIE KAPOOHOBBIE KHCIOTHI. DNEKTPOHHOE CTPOEHHE. XUMUYECKUE
CBOMCTBA (KUCIIOTHBIE CBOMCTBA, PEAKIIMU HYKJICO(PMIBHOTO 3aMEIICHNUS).
OyHKIMOHAIbHBIE POU3BOIHBIE KAPOOHOBBIX KUCIOT. ["amoreHaHTuaApUIbl. AHTHAPUIBL.
OyHKIIMOHATBHBIE TPOU3BOIHBIE KAPOOHOBBIX KHCIOT. CIIOKHBIE dPUPBL. AMHIBL.

Awmunsbl. Knaccudukanusa. Homenknatypa. CriocoObl moiydeHusl.

AMuHBI. XMMUYECKHE CBONCTBA (OCHOBHBIE CBOMCTBA, KMCIOTHBIE CBOWCTBA).

Amunbl. Peakiuu ¢ a30TUCTOM KUCIOTON (TIepBUYHBIC anu(aTHUEeCKUe aMUHBI, TIEPBUYHbBIC
apOMaTUYECKHUE aMHHbI, BTOPUYHBIC aTH(aTHIECKHe U apOMAaTUIECKAE aMHHBI, TPETUYHBIC
apoMaTHYeCKHe TPETUYHbIC anu(aTuiecKue aMiuHbl).

Awmunbl. Peakuun okucineHus. DIEKTpOPHIBbHOE 3aMElIeHHEe B apOMaTHYECKUX aMHUHAX.
OtnenbHbIE IPEACTABUTENH.

Bricokomonekynspuble coenunenus. Kiaccupukauus u HomeHknarypa. OTiauduTenbHbIe
ocobenHocT BMC. ®usnueckue coCcTOsSHUS MOJIMMEPOB.

MerTo/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX coeqnHeHui. [lonmumepusanus.

MeTopl CHHTE3a BBICOKOMOJIEKYIISIPHBIX coequHeHui. [lonukonaencanus.

XuMUYecKue npeBpalieHus NoJIuMEpPOB.

OtnenpHele npencrasuten BMC u ux npumeHeHue.

[Ipuponnbie uctouHuku yrieBoaopogoB. Hedts. IlpombinienHas nepepaboTka.
Pextudukanus nedru.

[IpupoaHbIe HICTOYHUKH YTI€BOA0POA0B. KpekuHr u pudopMuHT HEPTENPOTYKTOB.
[TpupoHBIE MCTOYHHUKH YTIAEBOAOPOAOB. [IpupoaHbIi U MONYTHBIN HE(PTAHBIE Ta3bl.
[IpupoaHbIe HICTOYHUKH yriIeBO1OpoaoB. KaMmeHHbIN yrosb. KokcoBanue.

10.CAMOCTOSATEJIBHAS PABOTA CTYJAEHTOB

Copepxanue, TpeOOBaHMS, YCIOBHS U MOPSAJOK OPraHU3AlUN CaMOCTOSITENIbHON paboThI

oOyyaromuxcst ¢ yuetoM (opMbl 00ydeHHs ONpeestoTcsi B COOTBETCTBHM ¢ «Ilonoxxenuem o0
OpraHMu3ali CaMOCTOSITEIbHOM paboThl OO0y4aroluXcs», YTBEPKIECHHBIM YUEHBIM COBETOM
yal'y.

dopma o0yueHus — ouHasi.

Bua camocrosiTe/ibHOM padoThI dopma
(npopabomka yuebHo2co mamepuana, O0beM | KOHTPOJIA
HasBaHnue pa3iesioB U TeM peuterue 3a0ad, peghepam, 00K1A0, B (nposepka
KOHMPOIbHASL paboma, N0020MoeKa K | dacax peuenus
coaue 3auema, dK3amMeHd u op.) 3a0ay,
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VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET Popua
@ - Pabouast mporpaMma o JUCLUIINHE
pechepama u
op.)
1. OOwmas xumus [IpopaboTka yue6HOro MaTepuana c 24 TECTUPOBAHHE,
HCITOJIb30BaHUEM PECYPCOB y4eOHO- 9K3aMCH
METOJIMYECKOTO U HH(POPMAITMOHHOTO
obecneyeHus JUCIUIUINHEI;
[ToaroroBka kK TECTUPOBAHUIO;
IToaroroBka k cjpade 3K3aMeHa
2. ®usnyeckas, [TpopaboTka yueOHOrO MaTepHana ¢ 23 TECTUPOBAHME,
KOJIJIOUAHAS 1 HCITOJIb30BaHUEM PECYPCOB yU4eOHO- 9K3aMCH
AQHAIUTUYECKAs XUMHUS. | METOJAMYECKOTO U HHPOPMAIIMOHHOTO
obecneyeHus JUCIUIUINHEI;
[ToaroroBka Kk TECTUPOBAHUIO;
IToaroroBka k cjade 3x3aMeHa
3. Heopranmueckas [TpopaboTka yueOHOTO MaTepHaa ¢ 10 TECTUPOBAHME,
XHMHUSL. HCIIOJIb30BaHUEM PECypCoOB y4eOHO- YCTHBIN
METOIUNIECKOT0 U HH(POPMAITMOHHOTO o1poc,
obecnedyeHns JUCIUIUINHEI; JK3aMecH
[ToaroroBka Kk TECTUPOBAHUIO;
IToaroroBka k cjade 3x3aMeHa
4. Oprannueckast xumust. | [IpopaboTka yueOHOTO MaTepuana ¢ 15 TECTUPOBAHHE,
HCIIOJIb30BaHUEM PECypCoB y4eOHO- YCTHBIN
METOIUIECKOT0 U HH(POPMAITUOHHOTO o1poc,
obecneyeHns JUCIUIUINHEI; JK3aMcH
[ToaroroBka Kk TECTUPOBAHUIO;
IToaroroBka k caade sK3aMeHa
Hroro 72

dopma A
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11.VYYEBHO-METOJINYECKOE U HTH®OPMAIIMOHHOE OBECITEYEHUE
TACIATLITAHBI

a) CnnMCcOK peKOMeH/yeMOH JINTepaTypbl

OcHoBHaf:

1. Cunopos, B. . Obmas xumus : yuebnuk / CumopoB B. W. , Ilmaronosa E. E. ,
Hukudopona T. II. - Mocksa : M3garensctBo ACB, 2013. - 272 ¢. - ISBN 978-5-93093-
886-9. - Tekcrt : anmekrponnsii / ObC "Koncynbrant crymenta" : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938869.html

2. Ilyxosckas, C. I'. Obmas xumus : yue6. mocooue / [Tyxosckas C. I'. , ®omuna H. A. -
WNBanoBo : MBaH. roc. Xxum. -texHoia. yH-T. , 2017. - 162 c. - ISBN --. - Tekcr :
atekrporusld  //  DOBC  "KoncympranT crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ghtu_040.html

JlonmosiHMTEIBLHASA:

1. Tlomkos, B. A. Ob6mas xumus : yaeonuk / XXomaun A. B. Ilox pen. B. A. Tlomkosa. -
MockBa : 'DOTAP-Menmua, 2012. - 400 c. - ISBN 978-5-9704-2108-6. - Tekcr :
anekrporasli  //  DOBC  "KoucympranT crymenta" :  [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970421086.html

2. TlpaktukyMm 10 00mIeH XMMHUH : yueOHOE TIOCOOMe IS aKaJeMU4ecKoro OakanaBpuara /
H. JI. I'nunka, B. A. Ilonkos, A. B. baOkos, O. B. HecrepoBa. —  Mockaa :
WznatensctBo IOpaiit, 2021. — 248 c. — (bakamaBp u Marucrtp. AKaJIeMHUECKUI
kypc). — ISBN 978-5-9916-4058-9. — Tekcr : anmektponHblii // OOpa3oBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/487283

YueOHO-MeTOAMUECKAN:

1. Meroanueckue yka3aHHsl K PEUICHHIO 3a/lad MO0 XUMHH : MOCOOHE Ui CTYACHTOB 2-TO
Kypca cnenuainpbHocTei  «MHHOBatuka», «MarepuanoBeleHHE UM TEXHOJIOTUHU
matepuanoB» / JI. ®. EnukeeBa, JI. A. MuxeeBa, I'. T. Bbpeiackux, T. C. AHapeesa;
val'y, HWUMBu®K, O3Skon. dak. - VYmesaoBck : VYal'y, 2020. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/6711

CornacoBaHo:
Benymuit cnennanuct OOII Hb YaI'V  / YameeBa A.®. / / 2022
(HMomxHOCTH pabOTHHKA HAYIHOH OMOIHOTEKH) (®HUO) (moammce) (mata)
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0) [IporpamMHoOe o0ecnieueHne
1. OC Microsoft Windows
2. Microsoft OfficeStd 2016 RUS

3. «MoitOduc CtanmapTHBIIN

B) [IpodeccuonasibHbie 6a3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Dy1eKTPOHHO-0U0JINOTEYHbIE CHCTEMBI:

1.1. Hudposoii obpazoBatenbHblii pecypc I[PRsmart : snekTpoHHO-OMOIMOTEUHAS
cucrema : caiir / OOO Komnanms «Ai#t Ilm Ap Menmmay». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: [uist 3aperucTpup. Iojib3oBarencit. - Tekcr :

AIEKTPOHHBIN.

1.2. O6pasoarenshas miatgopma IOPAWT : 06pasoBaTebHblil pecype, MEeKTPOHHAs
oubnmoreka : caiit / 00O DnekrponHOe H31aTenbeTBo «FOPAWTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum noctyma: ajst 3aperucTpup. moib3oBareniei. - TeKCT : 3IeKTPOHHBIH.

1.3. ba3za nanHbIX «QnekTpoHHas Oubauoreka texuuueckoro BY3a (3bC «KoHcynbranT
CTYAEHTa») : EKTPOHHO-OMOIMoTeyHas cucreMa : caiit / OOO «llonutexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum poctyma: s
3apEruCTPUP. MOJIb30BaTeNeh. — TEKCT : JIIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpaya. DIEKTPOHHAS MEIUIIMHCKas OMOIMoTeKa : 0a3a TaHHBIX : CAMT /
OOO «Beicmiasg miKoja OpraHu3allud M YOPaBIEHUS 3ApaBoOXpaHeHueM-KoMiiekcHbIN
MEIUIIMHCKUI KoHcanTUHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYTA: JUIsl 3aperucTpup. nojab3opareneid. — TeKCT : 3eKTPOHHBIH.

1.5. bonpiias MeguIMHCKas OUOINOTEKa : 3JIEKTPOHHO-OMOIMOTEUHas! cUCTeMa : cait /
OO0 «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum
JOCTYMA: JUIsl 3aperucTpup. nojab3oparenei. — TeKCT : 3eKTPOHHBIH.

1.6. ObC Jlanp : anexTpoHHO-OMOMMoTeyHas cucrema : cait / OO0 DObC «Jlanbp». —
Canxkr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pesxum moctyma: ajst 3aperucTpup.
OJIb30BaTeNeil. — TEKCT : AIEeKTPOHHBIN.

1.7. 9BC Znanium.com :351eKTpOHHO-0MOIMOTEeUHAast cuctema : cailT / OO0 «3HaHuyM». -
Mocksa, [2023]. - URL: http://znanium.com . — Pexum poctyma : Ui 3aperucTpup.
[IOJIb30BaTENEH. - TEKCT : JJIEKTPOHHBIN.

2. Koncyabsrantllinioc [DnekTpoHHBIN pecypce]: cripaBouHas npaBoBas cucrema. / OO0
«Koncynbrant ITnrocy - Dnexktpon.naH. - Mocksa :Koncynsrantlntoc, [2023].

3. ba3bl JaHHBIX NEPHOAMYECCKUX U3AAHUI:

3.1. eLIBRARY.RU: nayunas snexkrponHas OubOiuoteka : cat / OOO «Hayunas
Dnextponnas bubnuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxxum moctyma :
JUJISL aBTOPU3. TTOJIb30BaTeNIe. — TeKCT : AJIEKTPOHHBIN
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3.2. DnexrponHas 6ubmmoreka «M3mgarensckoro nqoma «I'pedennukoB» (Grebinnikon) :
anektpoHHass Oubmmoreka / OOO W]l «['pebennukoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyma : Ui aBTOpH3. OJIb30BaTEIICH.
— TeKCT : AIEeKTPOHHBIM.

4. @enepanbHasi rocyaapcrBeHHasi mHpopmamuoHHass cucremMa «HanumoHanbHast
3JIEKTPOHHAsi O0MOJMOTEeKa»: dJIeKTpoHHas Oubamoreka : caiit / ®I'BY PI'b. — Mockaa, [2023].
— URL:https://H36.pd. — Pexxum noctyna : uist moap3oBareneid HaygHoW Onbmuorexu. — Tekcr :
AJIEKTPOHHBIN.

5. Poccwuiickoe obpasoBanue: ¢enepanbublii mopran / yupeautens OI'AY «OULTO». —
URL: http://www.edu.ru. — TekcT : 3neKTPOHHBIH.

6. DuexkTpoHHass OudamoreyHas cucrema Yal'¥V : wmoayias «DJEeKTpOHHas
Ooubmuoreka» ABUC  Mera-ITIPO / OO0  «lara Oxkcmpece». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum moctyma : 1Jis moJib30BaTeNieii HAyYHOM OMOIHOTEKH. —
TeKCT : 3eKTPOHHBIH.

CornacoeaHo: "
i
[}

f
HMuikeHep BeayLiMii / Hlvpenko KO.B. ! E:d,wﬁ /

Jlnasnoers corpyannga YHTT UER IS noAnies ~_) JATI

12.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJIMHBI

Aynuropun Ui NIPOBEIECHUS JEKUUNH U CEMHUHAPCKUX 3aHATUN U J1a00paTOpHBIX padoT,
JUIsL TIPOBENECHHS TEKYLIEr0 KOHTPOJII M IPOMEXYTOYHOM aTTecTalud, TIpPYyNIOBBIX U
MHAUBUAYaJIbHBIX KOHCYJIbTAIUH.

AymuTopUH YKOMIUIEKTOBAHbI CIHEIHMATU3UPOBAHHON MeOenbo, Y4eOHOH JIOCKOM.
Aynuropun Ans NPOBEACHUS JEKUUI 000pYyAOBaHbl MYJIbTUMEIUNWHBIM OOOpYJOBaHUEM JUIs
npefocTaBieHuss MHpopManuu Oonbimiol ayautopuu. [lomemneHus [uis caMOCTOSTEIbHOM
paboThl OCHAIIEHbl KOMITBIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO TOAKIIOYEHHUS K CETU
«HTepHeT» M obecnedyeHUueM JOCTyNa K 3JIEKTPOHHOM HH(OpMarmoHHO-00pa30BaTeIbHOM
cpene, AIEKTPOHHO-OMOIMOTEYHOM CUCTEME.

13.CHEHUAJIBHBIE YCJIOBUS AJ51 OBYYAIOIINXCSA C OTPAHUYEHHBIMU
BO3MOXKHOCTAMMH 3/10POBbS

B cnydae wnHeoOxoammocTH, OOyYarONIMMCS U3 4YHCIA JHUI C OTPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0pOBbsSI (I10 3asBICHHUIO OOYYaIOMIErocsi) MOTYT TpeiaraTbCsi OJHH W3
CICOYIOMIUX BAapHUaHTOB BOCIHIpUATHUA I/IH(bOpMaHI/II/I C Y4€TOM nux VHAWBHUIYAJIbHBIX
NcUXo(U3NIECKUX 0COOCHHOCTEH:

— JJIA JIMIl C HAapyLIEHUSIMU 3pEHMs: B IMEYaTHON (opme yBelIHUEeHHBIM HIpudTom; B
dbopme SIEKTPOHHOTO JOKYyMeHTa;, B ¢dopme ayauodaiina (mepeBo] yuyeOHBIX MaTepuaioB B
aynmuodopmar); B medaTtHOM (opme Ha s3bike bpaiins; WHIWBHIyadbHBIE KOHCYJIBTAIIMH C
MMPUBJICYCHUEM an)nocypzlonepeBozquKa; HHAUBUAYAJIBHBIC 3aJIaHUS U KOHCYJIbTAllUU,

— JUIs JHIl C HApyIICHUSIMH CiIyXa: B Me4daTHOW ¢opme; B ¢GopMe DIEKTPOHHOTO
JOKYMCEHTA, BUJACOMATCpHabl C CY6TI/ITpaMI/I; HHIWBHUAYAJIbHBIC KOHCYJIbTAllUU C ITPUBJICYCHUEM
CypAOTEPEeBOIUNKA; MHAWBUIYATbHBIE 32/1aHUSI U KOHCYJbTAIIUN;

dopma A Crpannna 21 w3z 22


https://id2.action-media.ru/Personal/Products
https://нэб.рф/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web

MunucrepcTBo o0pa3zoBanus U Hayku Poccuiickoii denepannmn

o . Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

@ - Pabouast mporpamMma 1o JUCLHILINHE

— JUIs U] ¢ HApyOICHUSMH OIOPHO-IABHTaTEeIBLHOIO ammapara: B re4aTtHoi (opme; B
dbopMe SIEKTPOHHOTO JOKyMEHTa; B Qopme ayauodaiina, WHIUBUIAYyalTbHBIC 3aaHUS U
KOHCYJIbTAI[HH.

A
Pa3zpaboTunk Sl e 4 CT. IIpenojaBareib JI.®. EHukeeBa
C— /
(nodnuczr)v'/ (Oonducrocms) (PHO)
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