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1. HEJIX U 3AJJAYU OCBOEHMUSA N CLHUITJIMHBI

Lesn ocBoeHUs AUCHMIVINHBL: J(UcIUIIMHA «XUMES» UMEET LeIbio (POpMUPOBAHUE Y
CTYJCHTOB OCHOBHBIX TOHSATUH TEOPETUYECKOW XHMHUH, HEOOXOIUMBIX Ml H3y4YCHHS
OOIIeHAyYHBIX W CHEUUANbHBIX JAUCHUIUIMH, a TaKXKe Pa3BUTHE NPOPECCHOHAIBHBIX HABBIKOB
Ut TPO(heCCHOHANIBHOM AESITeTbHOCTU, TPEOYEeMBbIX KBATH(PUKAIIMOHHON XapaKTepUCTUKOW MO
HaIpaBJIEHUIO NOAroToBKU «HaHouHKeHepus».

3agaum ocBOeHHUS AUCHUIINHBI:

e (dopMHpOBaHNE CUCTEMHBIX 3HAHUH O METOAAX U METOJMKAX XMMUYECKOTO aHaJIH3a,
HNPUMEHSEMBIX B IPAKTUYECKON JAEATEIBHOCTH 110 crennanbHoCTH «HaHoumkenepus».

e (opMupoBaHHE YMEHUI BHIIOIHATH B HEOOXOIUMBIX CIIydasiX pacyeThl MapaMmeTpoB
Pa3JIMYHBIX ITPOLECCOB.

e (popMupoBaHHE YMEHUs PaOOTHl C XMMUYECKUMH BEIIECTBAMHU IIPU PEIICHUN
po0JIEMHBIX 33]a4

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

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

JlucuuIinHa SIBJISETCS 00sA3aTeIbHOM M OTHOCHTCS K 0OasoBoi uvactm bioka bl
«Juctunnunel  (MOIYaM)» OCHOBHOM mpodeccHoHalbHOM 00pa3oBaTenbHOM MPOTrpamMMBbl
(OIIOIT), ycranaBnmuBaeMoli  By3oM. JlaHHas  JUCHMILIMHA  SIBISETCS  OJHOH W3
OCHOBOIIOJIATAlOIIMX JHUCIUILIMH B CUCTEME IMOJATOTOBKM OakaiaBpa mo HampaieHuto 28.03.02
«HaHouHxxeHepus».

Pe3ynbTartel OCBOEHUS MUCHUIUIMHBI OYIyT HEOOXOAMMBI Ui JajbHEHIIero mporecca
00y4eHUs1 B paMKax MO3TAMHOTO0 (OPMHUPOBAHUSA KOMIETEHIUN TMPU HU3YyUYEHUU CIETYIOIINX
CIICIUATbHBIX JUCIUTLINH:

e AHanuTHYeCKas TeOMETPHS U JIMHEWHas anredpa
BrICOKOBaKyyMHBIE TEXHOJIOTHYECKUE MTPOLIECCH B HAHOMH)KEHEPUHU
HNuddepennnanbapie ypaBHEHHS U IUCKPETHAS MaTeMaTHKa
Komno3unmonnsie Marepuansl. MeTamioMmaTpu4HbIe, C IOJMMEPHON MaTpULIEH
MarepuanoseneHnue
MarepuanoBeeHue HAHOMATEPUATIOB U HAHOCUCTEM
OCHOBBI HAHOTEXHOJIOTUI 1 HAHOMATEpPUaJIOB
[IpuknagHas MexaHuka
Cucremsl ynpaBlIeHHs] TEXHOJIOTUYECKUMH MPOIIECCAMU
CtpykTypa U CBOKWCTBA METAINIMYECKUX HAHOMATEPHAJIOB
Teopust BEpOATHOCTEN U MAaTEMATUYECKAS] CTATUCTUKA
TexHoJ0OrnUecKre CUCTEMbl B HAHOTEXHOJIOTHSIX
duzuka
DOU3NKO-XUMHUYECKIE OCHOBEI HAHOTEXHOJIOT M
DIEKTPOTEXHUKA U JIEKTPOHUKA

a TakkKe I NPOXOXKIACHHS Yy4eOHOW, NPOU3BOACTBEHHOM U MPEIJUIJIOMHON TMPAKTUK,
roCyJapCTBEHHOM UTOTOBOW aTTECTALUH.
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3. IEPEYEHb IINTAHUPYEMBIX PE3YJIBTATOB OBYUEHUS 110 JUCHUIITIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMMU

OCBOEHUA OIOII
[Ipouiecc wW3y4YeHHWs] AWCHMIUIMHBI HANpaBIeH HAa (OPMUPOBAHUE CIIEAYIONINX
KOMIIETECHIINH:
Kon n
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 110 JUCHHUILIMHE
HAHMMEHOBaHUe
N (MOyJ110), COOTHECEHHBIX ¢ HHAMKATOPAMHU A0CTHKEHU S
peajaunsyemMoit N
KOMIIeTeHIU
KOMIIeTEeHIIUH
OIIK-1 3HaTh: OCHOBHBIE IIOHATHS, 3aKOHBI M MOJIETIM XUMHUYECKUX CUCTEM,
Croco0eH pemarh | peakIMOHHYIO CIIOCOOHOCTH BEIIIECTB; CBOMCTBA OCHOBHBIX BHIOB
3a/1auu XUMHUYECKHX BEIIECTB U KJIACCOB XMMHUYECKUX OOBEKTOB; OCHOBHBIC
npoecCHOHATBHON | TIOHATHS, 3aKOHBI ¥ MOJICITH KOJUIOUIHON M (M3NIECKON XHMHH;

JeITEeIbHOCTH Ha
OCHOBE MPUMEHEHUS
€CTECTBEHHOHAYYHBIX
1 OOIIEMHKEHEPHBIX
3HAHWH, METOJIOB
MaTeMaTU4eCKOro
aHanu3a u
MOJICIIUPOBAHUS

YMeTh: caMOCTOSITENIFHO NPUOOpEeTaTh HOBBIC 3HAHMS IO MPEIMETY,
II0JIB30BAThCA CIELMAIBHOM JIMTEpaTypod MU HAaxXOIUTh HY)KHYIO
MH(POPMAIIHIO B TII00ATBHBIX KOMIBIOTEPHBIX CETSAX M KOPIIOPATUBHBIX
MH(GOPMAIMOHHBIX CUCTEMAX.

Baagers: MeTonamMu SKCHEPUMEHTANBHOTO HCCIEIOBAHHS B XHUMUU
(TutanupoBaHMe, MOCTAaHOBKA M 00pabOTKa IKCIEPUMEHTA), METOAaMHU
BBIICTICHUS M OYMCTKU BEIIECTB, ONMPEAENIEHUsI X COCTaBa; METOJaMHU
MpeACKa3aHusl MPOTEKAHUS BO3MOXKHBIX XMMHUUYECKHX PEAKIUNA U UX
KHHETHUKY.

4. OBIASA TPYAOEMKOCTbD JMCHUIIJIMHBI

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

4.2. O0beM THCHUILIUHBI 10 BUAAM y4eOHOM padoThl (B 4acax):

Kosan4yectBo yacos (popma o0yueHunst — 04Has)
Buj yueGHoii padoThl Bcero mo B T.4. [10 ceMecTpaM
TUIAHY 1 2 3 4-8
1 2 3 4 5 6
KonrakTHas pabota 36/36 36/36
o0yyJaroImuxcs ¢ MpenojaBareieM
AyIUTOpHBIE 3aHATHSA:
e Jlexuuu (B T.u. 0 ITpID)* 18/18 18/18 - -
® [PAKTHYECKUE U CCMHHAPCKHE 18/18 18/18 - - -
3ansaTus (B T.4. 0 IIpIT)*
e nabopaTopHbIe pabOTHI, - - -
npakTUKymbl (B T.4. 0 ITpIT)*
CamocrosTenpHas pabora 36/36 36/36 - - -
dopma TeKymIero KOHTPOIIs TECTHPOBAH | TECTHPOBAH - - -
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3HAaHUI U KOHTPOJIS ue ue

CaMOCTOSTEIILHOM PabOTHI: YCTHBIH YCTHBIN

TECTHPOBaHUE, KOHTP. paboTa, orpoc oIpoc

KOJIOKBHYM, pedepar u np. (He

MeHee 2 BUIOB)

Bunel npomexxyTouHoit 3auer 3auer - - -
aTTecTaluu (dK3aMeH, 3a4eT)

Bcero yacoB nmo fucouIInHe 7272 7272 - - -

*B cnyuae HeoOX00UMOCMU UCNONb308AHUSL 68 YUeOHOM npoyecce 4acmudHO/UCKIIOUUMETbHO
OUCMAHYUOHHBIX 00pA308aMENbHBLIX MEXHONIO02UNl 6 mabauye uepes Cilewl YKA3bIBAEMCs

Koauyecmeo 4acoe pa6om bl

HIIC ¢ obyuarowumucs Ons

OUCMAHYUOHHOM opmame ¢ RPpUMeHeHUeM dIeKMPOHHO20 0OYYEeHUsL.
*yacwel IIpll no oucyuniune ykaswvigaromes 6 coomsemcemeuu ¢ VII, 6 ciyyae, eciu OucCyuniuHou

npeoycmMompeHo

BbINOJIHEHUE OMOENbHLIX DJJIeMeHmos pabom,
npogeccuonanbHol 0essmenbHOCMbI0 00VHAIOUUXCSL.

npogedeHus 3amAmuil 8

CBA3AHHBIX ¢ OVOywell

4.3. Copep:xkanue TMcUUIIMHBI (MoayJisi). PacnipenesieHue 4yacoB o reMaM 1
BH/aM y4eOHOl padoThbI:

dopma 00yueHUs — oyHas

Buibl yueOHbIX 3aHATHH

AyIUTOpPHbBIE 3aHATHS

dDopma
NPaKTH- | Jadopa- |3aHATHHA B
CamocTo-| TeKkyuero
HazBanue pa3gesioB u tem | Becero YyecKHe | TOpPHbIe | HHTEepaK-
. |fATeJbHasi| KOHTPOJIsS
JIEKIIHH | 3aHSATHSI, | paGoThl, | THBHOM N
pabota | 3HaHWiA
ceMHHA- | MpakTu- | ¢opme
pbI KYMBI
1 2 3 4 5 6 7 8

1. OcHOBHBIC TOHSATHS U 6 1 - - - 5 TECTHPOBa-
3aKOHbI XUMUU HHAE

2. Ctpoenue aroma. 6 2 - - - 4 TECTHPOBa-
XuMHYeCcKas CBA3b U HHAC
CTPOCHME BEMIECTBA

3.DHepreTuka 13 2 4 7 TECTHPOBa-
XUMHYECKHX IIPOIIECCOB. HHE, .
XuMuyeckass KHHETHKA. YCTHBIN
XuMHYECKOe O1Ipoc
paBHOBECHE.

3. PacTtBOpHI 11 2 2 7 TECTUPOBa-
PactBOpsI Hue,
3JIEKTPOJIUTOB. YCTHBIN

orpoc

4. JlucnepcHbie 11 2 2 7 TECTHPOBa-
cucteMbl. CTpoeHue Hue,
U YCTOMYUBOCTh YCTHBIN
JMCIIEPCHBIX CUCTEM. OIIpOC
Komnonnnsre
pacTBOPBL.

IToBepxHOCTHO-
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aKTHBHEIC BEIIIECTBA.
OMyJIbCUN.
5. DIEeKTpOXUMHUYECKHE 11 2 2 7 TEeCTHPOBa-
IIPOLIECCHI HHe,
MeTaibl. YCTHBIN
Koppo3suonusie onpoc
MPOIECCHI
6. XuMmwusi HEMETaJUIOB. 10 1 2 7 TECTHPOBA-
HUE,
YCTHBIN
onpoc
7. XUMHSA METAJIIOB. 10 1 2 7 TECTHPOBA-
HHUC
8. Xumus 11 2 2 7 TECTHPOBA-
YIJIEBOIOPOIOB. Hue
9. Xumus 13 2 4 7 TECTUPOBA-
KHUCJIOPOACOAEPIKALIN HHE,
X OpPraHUYeCKUX YCTHBIH
COCIUHCHM. ompoc
10. Xumust 10 1 2 7 TEeCTHpOBa-
a3oTcoziepKaInux HHUE
OpraHUYECKUX
COETUHEHUN
HUTOIO: 72 18 18 36 -

5.COAEP)KAHUE JUCHUILJIMHBI (MOLYJIS)

Tema 1. OcHOBHBIE CTEXHOMETPHUYECKHE 3AKOHBI.
3aKOH COXPAHEHHs MaccChl, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH KPAaTHBIX OTHOILIEHHUH, 3aKOH
SKBUBAJIEHTOB, 3aKOH ABOTaIp0 U €r0 CJIEJICTBUS.

Tema 2. CTpoenue atoma. XuMHYeCKasi CBSI3b M CTPOEHHE BelllecTBa.

CocTtosiHue 31eKTpoHOB B aroMme. [loHsATHE 00 SHEPreTHUECKUX YPOBHSIX U AIEKTPOHHBIX
opOutansx. [I[puHIIUIIBI ¥ TpaBWIIa 3aMOHEHUs aTOMHBIX opOuTaneil. [lepuoandeckas cucrema
. WU. Meunneneesa.s-,p-,d-, u f-amementsl. M3MeHeHHE aTOMHBIX M HOHHBIX DPaJMyCOB B
[Tepuoaunueckoit cucreme. llepuonnueckoe H3MEHEHHE CBOMCTB 3JIEMEHTOB. OJIEKTPOHHAas
KJIacCU(UKALUA XUMHUECKUX DIIEMEHTOB.

OcCHOBHBIE BUJIBI U XapaKTEPUCTUKH XUMHUECKOM CBsi3M. KoBaneHTHas CBSI3b: MEXaHU3M
00pa3oBaHUsi KOBAJICHTHOW CBSI3U, PA3HOBHIHOCTH KOBAJICHTHOW CBS3U. [ MOpuam3anus
aTOMHBIX opoOwutaneii. [lonsTe o MeToze MONEKYISIpHBIX opOuTaneil. loHHas CBSI3b: MEXaHU3M
o0pa3zoBaHMs, XapaKTEpUCTHKAa HMOHHOM CBsI3M. MeTaumdeckas CBsi3b. MEXMOJEKYISIPHOE
B3aMMO/ICHICTBHUE.

Tema 3. ODHepreruka XHMMHMYECKHX T@poueccoB. XHMHYECKasi KHHETHKA.
XuMHYecKoe paBHOBecHe.

DHepreTuvyeckue XUMHUYECKUX peakiuii. OcHOBHble TOHsATHS. Temmora u paborta.
BHyTpeHHs 3HEprus W SHTAIBNM. TepMOXMMHYECKHE 3aKOHbI M ypaBHEHMs. 3akoH ['ecca.
PacueTsl cTaHIapTHBIX HTATBINN XUMHUYECKUX peakiuid ¥ (PU3HKO-XUMUYECKUX MPEeBpaICHHIA
Ha ocHOBe 3akoHa ['ecca. IloHaTtne 00 PHTpoONMM Kak Mepe HEYHOPSAOYEHHOCTH CHCTEMBI.
Oneprus [ub0Oca kak KpuTepwii CcaMOMPOM3BOJIBHOTO  MPOTEKAHHUS TMpolecca U
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TEPMOJIMHAMUYECKON YCTOMYMBOCTH XUMUUYECKUX PEAKLIUM.

Knaccupukanuss XuMU4ecKHX peakuuid. MONEKYyIIpHOCTh M TOPSJIOK PEaKIHH.
OcHOBHbIE NOHATHUS KHHETUKH. CKOPOCTh TOMOI€HHBIX U T'€TEPOr€HHBIX XUMUYECKUX PEAKLIUN.
3aBUCHUMOCTb CKOPOCTH peaKLUy OT KOHLUEHTPALMU U TEMIIEpaTypbl. JHEPrUsl aKTUBALMU. 3aKOH
neiictByromux Macc. OOpatumble U HeoOpaTHMble peakiuu. XHUMHYEeCKOe paBHOBECHE.
KoHcTaHTa XMMHYECKOTO pPaBHOBECHS U €€ CBA3b C TEPMOJMHAMHYECKHMMH (DYHKIHSIMU.
@akTOphl, BIMSIOLNIME HAa XUMHUYECKOE paBHOBecue. CMEIIeHHE XMMHYECKOTrO pPaBHOBECHSI.
ITpunnun Jle larense.

Tema 4. PacTBopbl. PacTBOpBI 3JIEKTPOJIUTOB.

PactBopsl. Knaccuduxanus pactBopoB. CrocoObl BBIpaXEHHS COCTaBa PacTBOPOB.
Teopus pactBopoB. TepmoanHamuka npouecca pactBopenus. PactBopumocts. 3akonsl ['enpu,
Hanbrona u CeuenoBa. KosmuraruBHble CBOMCTBA pacTBOPOB.

DnexTpoauThl. BoHbIe pacTBOPHI CHIIBHBIX U CIA0BIX 3JIEKTPOIUTOB. AKTUBHOCTD.
KoaddurmenT aktuBHOCTH. Teopun Kucinot U ocHOBaHUH Appennyca, bpencena-Jloypa u
JIptouca. KoHCTaHTBI KUCIIOTHOCTH U OCHOBHOCTH. OCOOEHHOCTH BOJIBI KaK PACTBOPUTEIISL.
Bonoponusiit mokazarens — pH. OOMeHHBIE peakIuy B pacTBOPAX: HEUTpAIH3allUU, THAPOIIN3A,
ocaxkJieHus — pactBopurens. [IpousBenenue pacTBOpUMOCTH.

Tema 5. Iucnepcunie cucremMbl. CTpoeHHe U YCTOHYUBOCTH AUCHEPCHBIX CHCTEM.
Kosutonaabie pacTBopbl. [I0BepXHOCTHO-aKTHBHBIE BellleCTBA. IMYJIbCHH.

OO01ue NoHATHS O TUCHEPCHBIX CUCTEMAX. J{UCIIEpCHOCTD U TUCIEPCHBIE CUCTEMBI.
Knaccudukanus qucnepcHsix cucreM. CriocoObl 00pa3oBaHus U YCTOHYMBOCTH AUCIIEPCHBIX
cucteM. 3054, resu, cTyaHu. [lonydenne KomionaHbXx pacTBopoB CTpyKTypa KOJIJIOUIHOM
yacTulbl. MunemisipHoe cTpoeHue 30ieil. icxoapie MOHATHS 00 YCTONYMBOCTH AUCTIEPCHBIX
cucteM. DHeprusi Ban-nep-BaaabCoBbIX B3aUMOIECHCTBUN. DIEKTPOIIUTHAS KOATYJIALIHS.
[lentuzanus. Kuneruka npouecca KoaryJisiuH.

Adp030iH, MOPOIIKH, CYCHEH3UHU, NEHbl. 1l0BEpXHOCTHO-aKTUBHBIE BEIIECTBA U HUX
BIMsSIHUE Ha aucnepcHble cuctemsbl. [Ipumenenne I[TAB. DOmynbcun: npo6iemMbl yCTOMUUBOCTH.
Tun »smynbcuu. OMyneratopel: ux jAeictBue W Tunbl. ComoOwnmzanus (KOJIOWJHOE
pacTBopeHue).

Tema 6. dnexkTpoxumudeckue npoueccosl. Meraiabl. Koppo3nonnsie npouneccsl.

OKHCINTENbHO-BOCCTAHOBUTEIbHAS CIIOCOOHOCTD pa3iNyuHbIX coenuHeHuil. [lonsTue 06
NIEKTPOAHBIX NoTeHInanax. CTaHAapTHBIA BOAOPOAHBIN JIEKTPO ¥ BOJOPOIHAS LIKaIa
noteHuuanos. OnpeneneHne u KiacCuPpUKanus 3IeKTPOXUMHUUECKUX IIPOIIECCOB. Y paBHEHNE
HepHcra u HanpaBieHNe OKACIUTEIbHO-BOCCTAHOBUTEIBHOTO ITpoLecca. ['anpBannueckuit
anemeHT. DJIC nporecca u ee usmepenrne. AKKyMyJIsTOPbl: CBUHIIOBBIN M HUKENb-KaIMUEBBII.
[Tpuniun paboThl aKKYMYISTOPOB. DNEKTpoian3. 3akoHbl Papayes.

Mertannel. 3aBUCUMOCTH CBOWCTB METaUIOB OT HX HojoxkeHus B Ilepuoanueckoit
cucreme JI.M1.Menneneesa. OCHOBHBIE METOABI IOJYYEHUS METAUIOB. MHTepMeTammmdyeckue
COCIMHEHUS M TBepAble pacTBOpbl MeTauioB. CrjiaBbl, JUarpamMMmbl COCTOSHUSI CILIABOB.
[IpuMeHEeHnEe METAUIOB U CILIaBOB B TEXHHMKE. PU3NKO-XMMHUYECKHE IPOLECCHI NPU CBapKe U
naiike MertawioB. Koppo3us MeTaimoB W CIIaBOB. Buabsl KOppO3WMH: XHMHUYECKas U
ANIEKTPOXMMHUYECKAsi. MeToAbl 3alMThl OT KOPPO3UM: JIETMPOBAaHHUE, AJIEKTPOXUMHUUYECKAsS
3allUTa, 3aIIUTHbIE TOKPBHITHS, HW3MEHEHHE CBOMCTB KOPPO3MMHON Cpelbl, HHTUOUTOPHI
KOPpO3UH.

Tema 7. Xumus HeMeaJlJ10B.

DnekTpoHHOE cTpoeHHne aToMoB P-aseMenToB VI rpymnmer [leproandeckoii CHCTEMBI.
PacnipoctpanenHocTs B nipupojie. OCHOBHBIE MUHEpalbl. [loydyeHne u npuMEHEeHNE TAIOTEHOB.
PU3NKO-XUMHUYECKUE CBOUCTBA rasioreHoB. COeIMHEHNS TaJIOT€HOB € BOJOPOAOM.
Kucnoponconepxamue coequHeHust ranoreHoB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
CHOCOOHOCTh KUCIIOPOIHBIX KUCIIOT FaJIoreHoB U uX cosel. [Ipumenenne. TokcuKoIOTHs
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sneMeHTOB VIIA rpynmsl u ux coequHEHHUI.

Oo6mas xapakrepuctuka p-anementoB VI rpymmsr [leproandeckoii cuctemsl. Kucnopon
B nnpupoje. Bozayx. Xumudeckue cBoricta kuciopoaa. O3oH. Cepa B ipupoje. JAuokcun cepsi,
CEePHUCTAst KUCII0TAa, TPUOKCUJL CEPBI, CEPHAsI KUCIIOTA, THOCEPHAs KUCIIO0TA, CEPOBOIOPOL,
cynbuasl. CeneH, TeTyp — XMMUYECKHE CBOMCTBA DJIEMEHTOB U UX COCIMHEHUH.
Tokcukonorus p-3nementoB VI rpymrer [leproandeckoil CHCTEMBI U KX COCTMHEHHIA.

OO6mast xapakTepucThka p-anemMeHToB V rpynnbl Ilepromnyeckoit cuctemsl. A30T,
aMMUaK, a30THasl KUCJIOTa U €€ COJM - XuMuueckue cBoiictBa. @ocdop. Coenunenus docdopa ¢
BoiopoJioM U ramoreHamu. Oxcuabl U KUcioThl (ochopa. Cypbma, BUCMYT — XHUMHUYECKUE
CBOICTBa 3JIEMEHTOB U UX coennHeHul. Tokcukonorus p-aiemenToB V rpynnsl [lepuogunueckoit
CHUCTEMBI U UX COEAMHEHUN

OO0mas xapakrepuctuka p-anementoB |V rpymmsl. PacnpoctpaneHHOCTS B IpUpOJIE.
OcHoBHbIe coeTnHEeHNs. DU3UKO-XMMUYECKHE CBOMCTBA YIIIEPO1a, KPEMHHUS M UX COETMHEHUI.
['epmanmii, 0JI0BO, CBUHEL — XUMHUYECKHE CBOiicTBa. Tokcukosorus p-anemeHToB |V rpymmst u
UX COCIUHEHUH.

Tema 8. Xumus meraios.

Oo6ras xapakrepuctuka p-ainementos |l rpymmel. PacnipoctpaneHHOCTD B IpHUpPOIE.
OcHoBHble coeuHeHMs. PU3HKO-XUMHUECKHUE CBOICTBa 00pa, alFOMUHHUS U UX COEIMHEHUM.
Taywii, MHAKWH, TAIUTAR — XUMHYecKue cBoiicTBa. Tokcukosorus p-aaemeHtoB |l rpymmbr
[Teproanyueckoil CUCTEMBI U KX COCTMHEHU .

OnekrporHoe crpoeHue aromMoB snmemeHToB | u Il rpymnn Ilepuoauyeckoit cucTeMBbl.
Bomopon. Pacnpocrpanennocts B mpupoge. OcHOBHble MuHepaibl. DOHU3NKO-XUMHUYECKUE
CBOICTBA MIENOYHBIX U IIETOYHO-3eMENIbHBIX METAJUIOB, BOJOPO/Ia, TUTHSI, MarHus U OepuILIvsL.
Oxkcuapl, TUOPOKCHIBI M COJNM S-2JIEMEHTOB. TOKCHKOJIOTMSI COJIM S-3JIEMEHTOB U HX
COEeIMHEHU.

d-anemenTbl. OOmias xapakTepucTtuka. PacmpocTpaneHHOCTH B mpupozae. Puzmko-
XuMHYecKue cBoiictBa d-aneMeHToB. TOKCHKOMIOTHS d-37IEMEHTOB U HX COSANHCHH.

Tema 9. Xumus yrijieBo0po/ioB.

Bo3HMKHOBEHME TEOPETUUECKUX BO33pEHUI B Opranndeckoil xumun. CTpoeHue
OpraHm4eckux BeuecTB u yuenue A.M.byrneposa. Kinaccuduxaiyst opraHn4eckux BeLecTB.
ONeKTpOHHas KOHIENIHS XUMUYECKON CBA3H. OCHOBBI KBAHTOBO-XUMUYECKUX MPEACTABICHUI.
KoBasieHTHas CBS3b B OPraHUYECKUX COETMHEHUSX, €€ BUJIbI U CBOMCTBA. [ mOpuan3amus
aTOMHBIX opOuTaneli. HoMeHknaTypa opraHn4eckux coelnHeHuH.

AJIKaHBI.

N3omepust, HomeHknarypa. @usndeckue U Xumuueckue cBoiicrBa. CriocoObl MOTyYEeHHUS.
Peaknuu 3aMeleHus, JeruApupoBaHus, n3o0Mepu3anuu. XJI0pUpOBaHUE, HUTPOBAHUE,
cynb(pupoBaHUEe U OKUcIIeHHne. KpeKuHT aaKaHoB.
AJIKeHBI.
DNeKTpOHHBIC MPECTABICHUS O TBOMHOMN cBs3u. HoMeHKIaTypa, n30Mepus CriocoObl
MOJIy4YeHHUs AJIKeHOB. PeakiinoHHas ClIoCOOHOCTH ankeHoB. [lonnMepu3anus ankeHoB.
AJIKMHBI.
OcobeHHocTu TpoitHO# cBsA3u. CriocoObl MoTyueHHs. XUMHUECKUE CBOMCTBA. AIIETUIICH.
[Tonumepu3zanus aneTuiieHa.

AJIKaHeHbl.
Opraandeckue rajJoreHNnpon3BoIHbIE. MI301MpoBaHHbIE, KyMYJIUPOBAaHHBIE U CONPSIKEHHBIE
CBSI3U B MOJIEKYJIaX aJIKaJUEHOB. XMMHUUYECKHE CBOMCTBA AJIKAJAUECHOB C COIPSKEHHBIMU
cBsa3sMU. [lonyyenue, CBOMCTBAa CHHTETHYECKUX KaydyKOB. | alloreHnpon3BoIHbIE
yrieBoaopoaoB. Kiaccuduxanus. M3omepus, HomeHknarypa. CriocoObl momydeHus
raJIOr€HaJIKaHOB U3 CIIMPTOB, AIKAHOB, AJIKEHOB; 3aMEILIEHUEM aTOMa OJIHOI0 raJIoreHa aTOMOM
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JPyroro, XJOpMETUIMPOBAHUE APEHOB. Peakiinn HykIeo(pUIbHOTO 3aMELEHHs Y HACBIILIEHHOTO
aToMma yriepojia B anKwiraiorenuaax Peakuuu snumunupoBanus [Ipasuna 3aiiesa u 'opmana.
ApeHbl.

ApomarnyHocTts. CTpoenue 6enzona. @opmyna Kekyne. MonekynspHbie opOuTaiu
6en3omna. KonaeHcupoBaHHBIE apOMaTHUECKUE YTIIEBOJOPObl: HaTaauH, (PeHAHTPEH,
aHTpALEH.

[TomyyeHne apoMaTH4eCKUX YIiaeBOJOPOOB B IPOMBIIIJIEHHOCTH KaTaIUTHUECKUI
pudopmMuHT HE(PTH, IepepadoTKa KOKCOBOTO ra3a M KAMEHHOYTOJIbHOW cMoJibl. JlabopaTopHbIe
METO/bI cuHTe3a: peakiys Bropua - @urrura, ankuiuposanue apeHoB 1o @punento - Kpadrey,
JIeKapOOKCUITMPOBAHUE COJIEH apOMaTUYECKUX KUCIOT (peakuus Jroma), moaumMepu3anms
akuHOB. CBolicTBa apeHoB. Karanutndyeckoe ruipypoBaHUe apeHOB, BOCCTAHOBJIEHUE apEeHOB
no bépuy, poroxnummueckoe xsiopupoBanue OeH3oma. Peakiun 3amemieHus BOAopoaa B 60KOBOH
LeNH aNKUIOEH30/10B Ha rajored. OKucieHue romosioro 6ensona. Peakuuu 31nekTpopuibHOro
3aMellEeHus] B apOMaTHUeCcKOM psy. BiusHue npupo/ibl 3aMeCTUTENS] HA OPUEHTALUIO U
CKOpPOCTb PEaKLUH 3IEKTPOPUIBLHOIO 3aMeleHHsI. DIEKTPOHOLOHOPHbIE U
AJIEKTPOHOAKILIENITOPHBIE 3aMecTuTeNu. CorjiacoBaHHasi U HECOTJIaCOBAHHAs OPUEHTALHS JIBYX
WM HECKOJIBKMX 3aMecTUTeNlel B apoMaTHueckoM Kouiblie. HurpoBanue. Hurpyromiye areHTst..
HutpoBanue 6eH3011a 1 ero 3aMeneHHbIX. ['aorennpoBanue. ['aJoreHupyromnye areHThl.
CynboupoBanue. Cynsdupyromue areHTbl. MexanusMm peakuuu. Kunernueckuit u
TEPMOJIMHAMHYECKUI KOHTPOJIb B PEaKNH CyIb(PUPOBaHHS Ha IpuMepe (heHoa 1 HapTaIuHA.
Ob6parumocTb peakuuu cyibpupoBanus. [Ipeparienus cynbdorpynnsl. AJTKHIMPOBAHUE
apenoB 1o @punento — Kpadrcy. Ankumupyronme areHThl. AIMUIMPOBAHUE aPSHOB TI0
Opupento — Kpadrcy. HykneopunbHoe 3aMerienue B apeHax.

Tema 10. XumMusi KHCJIOPOACOAEPKAIMX OPraHUYECKHX COeTMHEHH .

Cnuprsl.

OpnHoaTtoMHbIe CIUPTHL. ["'OMonornyeckuii psii, Kiiaccuukanus, H3o0Mepus u
HOMEHKJIaTypa. MeTo/bl OTy4eHHs: U3 aIKEHOB, KapOOHMIIbHBIX COEIMHEHUH,
raJloTeHaJIKaHOB, CIIOKHBIX 3(pUPOB U KapOOHOBBIX KUCIOT. CBoMcTBa criupToB. CIUPTHI, KaKk
cnabeie OH-kucnotel. CiupThl, Kak ocHoBaHMs JIptonca. 3aMerieHrne ruIpOKCUIIbHOM IpyIIbl B
CHMpTax Ha rajoreH (IoJ IeicTBHEM TrajloreHoBOJOPOJIOB, TaloreHua0B dochopa, XJI0pUCTOro
THOHMIIA). [lernaparanus coupToB: 00pa3oBaHKE MPOCTHIX U CIOKHBIX 2¢uUpoB. Peakuiun
AIIMMUHHUPOBAHUS cIUPTOB. OKHCICHNE IEPBUYHBIX CIIMPTOB 10 aJIbAETHIOB U KapOOHOBBIX
KHCJIOT, BTOPUYHBIX CIIUPTOB JI0 KETOHOB. /IByXaTOMHBIE U TPEXaTOMHbIE CIIUPTHL. MeTo bl
cuHTe3a. XMMHUYECKHE CBOMCTBA: OKUCIICHNE, alllINPOBaHUE, JETUAPATaLUs, B3aUMOIEHCTBHE C
AaKTHBHBIMHU METajJlaMH, LIeJIouaMHu, KapOOHOBBIMU KHCIO0TaMu. B3anMopelicTBue riuiepuHa ¢
a30THOI 1 pochopHoii kucinotamu. OOpa3oBaHuE XeNaTHBIX KOMIUIEKCOB. [IpuMeHeHue
ATUJIEHITIMKOIS U rinuepuHa. [Ipocteie a¢upsl. Knaccudukanus, HomeHknarypa. Bus
u3oMepuH. MeToibl MoNydeHus: peakiuns BuibsMcoHa, MeXXMONEKyIspHas AeruapaTaus
CIIUPTOB, IPUCOECTUHEHUE CITUPTOB U (DEHOJIOB K AJIKEHAM U aJIKUHaM.

DeHobl.

Knaccudukanus. MeToap! nmosydeHusi: MeI04HOe MJIaBJIeHHE apeHCyIb(OHATOB,
3aMellleHre rajjioreHa Ha rugpokcmi1. KyMonpHbIN crioco6 nosyuenus gexona B
npomeinuieHHOCTH (cunTe3 I1.I.Cepreesa).CoiicTBa dpeHonoB. denosnbl kak OH-KUCHIOTHI.
CpaBHEHHE KUCIIOTHOTO XapakTepa ()eHOJIOB U CIUPTOB, BIMSIHUE 3aMecTuTeNel Ha
KHCIIOTHOCTH (peHos10B. OOpazoBaHue NPOCTHIX U CIOXKHBIX 3(pupoB deHomnos. Peakunu
ANIEKTPO(UIIBHOTO 3aMEIICHUS B ApOMaTHUECKOM sijpe (PEHOJIOB: TaJOreHUPOBaHHE,
cynb(pupoBaHNUe, HUTPOBAHUE, HUTPO3UPOBAHHUE, COUETAHHUE C COJIIMU JUA30HMUS,
QIKUJIUPOBaHNUE U allWIIMPOBAHUE.

AJibieru/ibl M KeTOHBDI.

N3oMepust 1 HOMEHKIaTypa. MeTobl Oy4eHuUs aJlbJIETHI0B U KETOHOB U3 CIIUPTOB,
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MIPOM3BOIHBIX KAPOOHOBBIX KHCJIOT, aJIKEHOB (030HOJIN3), AIKUHOB (THAPOOOPUPOBAHME,
ruaparanus no KydepoBy), Ha OCHOBE METaJUIOPTaHUYECKUX COSTUHEHUN. ATTMIMPOBAHKUE U
dbopMIIIMPOBaHNE APOMATHYECKUX coeauHeHni. [IpoMbITuieHHOe TTosydeHre (hopManbaeruia,
aleTabJIETU/Ia ¥ BBICIINX aJIbJICTHIOB (TuapodopmmupoBanne). CTpoeHne KapOOHMIBHON
TPYIIIbI, €€ MOJAPHOCTh U MOJISIPU3YEMOCTh. BiivsiHue npupo bl U CTPOCHUS paJuKalia Ha
KapOOHWJIBHYIO aKTUBHOCTh. XMMHYECKHE CBOICTBA. OOIIME TPEICTABICHHS O MEXaHU3ME
HYKJICO(PHIHBHOTO MPUCOSANHEHHUS 110 KapOOHUIILHOM TPYIIE allbJIETHA0B U KETOHOB.
KucnotHbIi 1 0CHOBHO#H KaTanu3. KHCTOTHOCTh 1 OCHOBHOCTH KapOOHHMIILHBIX COCTUHEHHM.
Keto-enonbHas Tayromepusa. EHOMM3anus anp1eruioB U KETOHOB B PEAKLIMAX
raJIOTeHUPOBAHHUS, U30TOITHOTO OOMEHA BOJIOPO/Ia U PallEMU3AIHHA ONTHYECKU aKTUBHBIX
KETOHOB. KHCJIOTHBIN U OCHOBHOM KaTajiu3 3TUX peakiuil. BoccTaHOBIEHUE albJIErU0B U
KETOHOB JI0 cUPTOB. OKUCIIEHUE albACTU/IOB, PEareHThl OKUCIICHHUS.

m-,B-Henpe/:[eanme albJETUbl U KETOHBI. MeTObl MOJyYeHU: KOHJICHCAIUH,
OKHUCJICHHE AJUTWIIOBEIX ciupToB. ConpshkeHNe KapOOHUITLHOM TPYIIITBI C JIBOWHOM YTIIepoi-
yriepoiHo# cBa3bto. Peakuuu 1,2- u 1,4-npucoenunenus. BoccranoBnenue DC-,B-HCHPC,HCJ'ILHLIX
KapOOHWJIBHBIX COCTMHCHU.

KapO6oHoBble KHCJIOTHI U UX NPOU3BOIHbIE.

KapOoHoBbI€ KHUCIOTHI. DIEKTPOHHOE CTPOCHUE KapOOKCUIIbHOM Tpynmbl. M3omepus,
CIoCcOObI OTYyYEHHUSI OJHOOCHOBHBIX U JIBYXOCHOBHBIX KapOOHOBBIX KUCIOT. HoMeHKkaTypa.
Kucnorusie cBoiicTBa. IX m3MeHEHHS 10T IEHCTBHEM 3aMECTUTEISA. X MMHYCCKHUE CBOMCTBA.
Peakmus stepudukanuu. CiioxHbie 3QUPHI BHICIIMX KUPHBIX KUCIIOT.

OyHKIUOHATIBHBIE MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT: aMHU/Ibl, AHTUPHIbI, TaJIOTEHTUAPUIBI.
CrniocoOblI Moy4eHus, peakiMoHHasl CIOCOOHOCTh, 00J1acTh MpuMeHeHus. HenpenenbHubie
OJHOOCHOBHBIE KMCJIOTBI: aKPUJIOBAsi U METAKPUJIOBAst KUCIIOTA.
JIByXOCHOBHBIE KapOOHOBBIE KUCIIOTHL. X monyuenue okucinenueM riaukoneil. OCHOBHBIE
XUMHYSCKHE CBOMCTRA.
Tema 11. XuMus a30T0CcoepKalINX OPraHNYeCKUX COeJHHEHU.

AMMHBI.
DNEKTPOHHOE CTPOCHNE aMHHOTpyMIbl. HoMeHkIaTypa, Uu3oMepHs, CioCOOBI MOTY4EHHUS,
bu3nYecKre U XMMHUYECKUE CBOMCTBA aMUHOB. KHCIIOTHOCTH, OCHOBHOCTH, HYKJICO(DUIIBHOCTD U
KOMIUIEKCOOOpa3oBaHne aMHHOB. J[MaMUHBI.

DJIeKTPOHHOE CTPOEHHE HUTPOTPYNIIbI.

CniocoObI MONTy4eHUs HUTPOATKAHOB. XUMUYECKUE CBOMCTBA HUTPOAKaHOB. OTHOIIICHHE
MEPBUYHBIX U BTOPUYHBIX HUTPOATKaHOB. HuTpoagkaHbl U B3phIBYATHIC BEIIIECTBA.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHSTUI

Tema 1. OcHOBHBIC IOHATHS M 3AKOHBbI XUMHUHM (IPAKTHYECKOE 3aHATHE).

Bormpocsl k Teme.

1.3aKOH IMOCTOSTHCTBA COCTABA, 3aKOH KPATHBIX OTHOILICHHUS.

2. 3akoH ABOrazipo U CJIEJICTBUU U3 HETO.

3. 3aKOH COXpAHEHUS MACCHI.

4. 3aKOH DKBUBAJICHTOB.

5. Pacuersl mo xumuyeckuM (opmysiamM U ypaBHEHHUSM peakuuil. PemieHue THHIOBBIX
3a/1a4.

Tema 2. Ctpoenne atoma. Ilepuoamueckas cucrema /.M. MenneneeBa B cBere
TeOpHH CTPOCHHS aTOMa (IPAKTHYECKOe 3aHATHE).

Bormpocs! k Teme.

1. Teopuu crpoenus aroma Pezepdopna, bopa.
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2. OCHOBBI KBaHTOBOM MeXaHMKU. KBaHTOBbIE 4MCIIa W CTPOEHUE 3JIEKTPOHHBIX
o0ostouek aromoB. [IpaBuna ['ynaa u Kneukosckoro, npuniun [layny u HauMeHbIIEH S3HEPTUH.

3. Ilepuonnueckas cucrtema /.M. Menaeneena.

4. Penienuie TUMOBBIX 3a]1a4.

Tema 3. XuMuyeckasi CBsi3b U CTPOeHHe BellecTBA (IPaKTUYecKoe 3aHATHE).

Bompocs! k Teme.

1. KoBaneHnrtHas cBs3b, €€ pa3HOBUIHOCTh, MEXaHH3M 00pa30BaHHUSI.

2. Meton BalneHTHBIX cBsi3ell. [ mbpuamsanmsi.

3. MeTtoa MOJIEKYIISIPHBIX OpOUTAICH.

4. VloHHas CBS3b.

5. MexmoliekyssipHoe B3auMoieicTBue. BoopoiHas CBsI3b.

6. Pelienue TUMOBBIX 3a/a4.

Tema 4. JHepreTuKka XMMHUYECKUX MPOHEcCOB (MPaKTHYECKOE 3aHSATHE).

Bormpocs! k Teme.

1. IlepBblil 3aKOH TEPMOAMHAMUKU. DHTAJIBIIHSL.

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

3. TepMoxumHuecKre 3aKOHbI (3aKoH ['ecca u ero clneACcTBHsI) U pacyer.

4. MW300apHO-U30TEPMUUECKUI MOTEHLMAN KaK KpPUTEpUHl  CaMONPOU3BOJIBHOIO
MIPOTEKAHUs MTPOLIECCOB.

5. Pemienue TUNoBbIX 3a7a4.

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

Bompock! k Teme.

1. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM PEaKIMK OT KOHLIEHTPAIUH.

2. 3aBUCHUMOCTb CKOPOCTH XUMHYECKOM pEeaKIMHU OT TEMIIEPATYpHI.

3. Xumuueckoe paBHoBecue. KoHCTaHTa XUMUYECKOTO paBHOBECHSI.

4. CMenieHne XMMUYECKOTO PAaBHOBECHSL.

5. Pemenne THIIOBBIX 3a/1a4.

Tema 6. Teopun pacrBopoB. Cnoco0bl BBIPAKeHHS] KOHIEHTPALMH PacTBOPOB
(mpakTHYecKoe 3aHsATHE).

Bormpocsl k Teme.

1. CrtocoObI BeIpaXeHUsI KOHIIEHTPAIlUK PacTBOPOB. PelieHne TUIOBBIX 3a/1ad.

2. Tepmoaunamuka mporecca pactBopenus. Teopust Kadnykosa - Menaeneesa. [IpaBuio
a3 dasnca.

3. 3akonsl ['enpu, J{ansrona, CeueHona.

Tema 7. JaeKTPoOJUTHYECKAS IMCCONMAIMA M THAPOJHU3 coJieil (MpakTuyeckoe
3aHATHE).

Bormpocs! k Teme.

1. KoncranTa u cTenenp quccouuanyu. 3akoH pa3dasnenus OcTBanpia.

2. Bogoponuslii nokaszarens. Onpeaenenue pH CHIIBHBIX U C1a0ObIX 3JIEKTPOIUTOB.

3. M'maponus cosneil.

4. IIponsBeaeHne paCTBOPUMOCTH.

5. PelieHue TUMOBBIX 3a4ad.

Tema 8. DieKTpoXUMHYECKHE NMPOLECCHL.(CEMUHAPCKOE 3aHATHE).

Bormpocsl k Teme.

1. Onpenenenue u KIacCUpUKAIUSA IIIEKTPOXUMUIECKUX TIPOIIECCOB.

2. MexaHu3M BO3ZHUKHOBEHUS IEKTPOIHOTO MTOTEHIMAA.

3. CtanaapTHBIN BOJAOPOIHBIN AJIEKTPO/I M BOJAOPOIHAS IITKAJIA TOTEHITHAIOB.

4. YpaBuenue HepHcTa 1 HanpaBiieHHE OKACIUTENbHO-BOCCTAHOBUTENIBHOIO MIPOIIECCa.

5. PemieHue TUIOBBIX 3a7ad.
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Tema 9.Metasiibl. Koppo3nonHblie npomecchbl (CEeMUHAPCKOE 3aHSITHE).
Bompocs! k Teme:

1. XuMnueckast KOppo3usi METAJIOB.
2. DNEKTPOXUMUYECKAsi KOPPO3HUs METAILIIOB.
3. AtmocdepHnas kopposus. Kopposus B rpyHTe.
4. Koppo3zus npy HepaBHOMEPHOW a’paliuu.
5. KonTakTHas Koppo3usi.
6. MeTopl 3a1UThl OT KOPPO3HUU.
7. JABOPATOPHBIE PABOTbBI, IPAKTUKYMBbI
Ne Yacel | Tema, copepxanue JdesATeIbHOCTD CTyIeHTA
ILII. J1a00PaTOPHBIX 3AHATHH
1 1 DHepreTuka XMMHUYECKUX BrInonHenue 3KCcrepuMeHTaabHON
IIPOLIECCOB. DHEpPreTuKa YacTH, AaHAJIU3 Pe3yJIbTaTOB,
XUMHUYECKHUX IPOLECCOB oopmIeHre 1 3aIUTa TPOTOKOJIA
2 |1 PactBopsl BrInonHenue 3KCcrepuMeHTaabHON
PacTBOpBI 371€KTPOJIUTOB. YacTH, AaHAJIU3 PE3yJIbTaTOB,
oopmIeHre 1 3aIuUTa TPOTOKOJIA
3 1 JlucniepcHble CUCTEMBI. BrinonHenue 3xcrnepuMeHTanbHOR
CrpoeHue u yCTOWYUBOCTD 4acTH, AaHAJIN3 PE3yJIbTaTOB,
JUCIIEPCHBIX CUCTEM. odopMIIeHHE U 3alIUTa MPOTOKOIIA
KomnonHeie pacTBopsl.
[ToBepXHOCTHO-aKTUBHbBIE
BEIECTBA. DMYJIbCHH.
4 1 DIeKTpOXUMHUYECKHUE ITpoLecchl | BrinoaHeHne 3KcriepuMeHTaaIbHON
Meramnsl. Koppo3noHHbIE YaCTH, aHAJIU3 PE3yJIbTaTOB,
IIPOLIECCHI oopMIIeHHE U 3alUTa IPOTOKOJIA
5 2 XUMUs HEMETAJUIOB. BrinosiHeHUE SKCIEPUMEHTAIBHOMN
4acTH, aHAJIN3 PE3YJIbTATOB,
oQopMIIeHHE U 3allIMTa IPOTOKOJIA
6 2 XHUMHS METAILIOB. BelinonHeHune 3KCrepuMeHTaabHON
4acTH, AaHAJIN3 PE3yJIbTaTOB,
oopMIIeHHE U 3alUTa IPOTOKOJIA
7 1 MeTo/1bl OYUCTKH U BBIACIICHUSI | BBITOTHEHHE 3KCIIEpUMEHTATBHON
OpPraHMYECKUX COCTUHEHUM. 4acTH, aHAJIN3 PE3YJIbTATOB,
o(opMIIeHHE U 3alIMTa IPOTOKOJIA
8 1 ATKaHBI. BrinonHeHue 3KCrepuMeHTalIbHON
YacTH, AaHAJIN3 PE3yJIbTaTOB,
oopmIIeHHE 1 3alUTa IPOTOKOJIA
9 1 AJTIKEHBI. BrinonHeHue 3KkcrepuMeHTalIbHON
YaCcTH, AHAJIN3 PE3yJIbTaTOB,
o(opMIIEeHHE U 3alIUTa MPOTOKOJIA
10 1 AJIKUHBI. BrinonHenue s3kcnepuMeHTanbHON
4acTH, aHAJIU3 PE3YJIbTaTOB,
o(opMIIeHHE U 3alUTa MPOTOKOJIA
11 1 I"ajiorenyrieBonopoIbI. BrinonHeHue 3KkcrepuMeHTalIbHON
4acTH, AaHAJIN3 PE3yJIbTaTOB,
oopmMIIeHHE U 3alUTa IPOTOKOJIA
12 1 ApeHBbl. BrInonHeHne sKcrnepuMeHTaabHON
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9acTH, aHAJIU3 PE3YJIbTATOB,
oopmIIeHHE ¥ 3alKTa TPOTOKOJIA

13 1 CrupThl U HEHOITBI. Brinonnenue sxcrnepuMeHTaIbHON
4acTH, aHAJIU3 Pe3yJIbTaTOB,
odopMIICHHE U 3aIMTa TPOTOKOJIA

14 1 AJpaerunpl 1 KETOHBI. BrinosiHeHUE SKCIEPUMEHTAIBLHOM
4acTH, aHAJIU3 Pe3yJIbTaTOB,
oQopMIIeHHE U 3alIUTa IPOTOKOJIA

15 1 KapOoHOBBIE KUCITOTHI M UX BrinonHenue 3KCrepuMeHTaIbHON

MIPOU3BO/IHBIE. 4acTH, aHAJIU3 Pe3yJIbTaTOB,
odopMIICHHE U 3aIMTa TPOTOKOJIA

16 1 AMUHBI. BrinosiHeHUE SKCIEPUMEHTAIBLHOM

4acTH, aHAJIU3 pe3yJIbTaTOB,
odopMmIIeHHE U 3alUTa MPOTOKOIIA

8.TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbIX PABOT, PE@EPATOB

Jannslit Bug paboTsl He ipeaycMoTper YII.

oo

~

9.

10.

11.
12.
13.

14.
15.

9.IIEPEYEHDB BOITPOCOB K 3AYETY

OcCHOBHBIE KJacChl HEOPraHUYeCKHX coeauHeHuil. Oxkcuapl U ocHOBaHUs. lIpuHIMIBI
KJIacCU(PUKAIIMK, XUMUYECKHUE CBOMCTBA U CIOCOOBI MOyueHus. B3auMoCBsI3b CTPYKTypbI
OKCHJIOB OT BJIEHTHOCTH 3JIEMEHTOB U UX PACIOJIOKEHHUE B IEPUOJUYECKON CUCTEME.
OcCHOBHBIE 3aKOHBI M TIOHSATHUS XUMHUHU (3aKOH COXpaHEHHUs MAacChl U DHEPTUU, 3aKOH
MOCTOSTHCTBA COCTaBa M KPATHBIX OTHOILIECHUW, 3aKOH 3KBUBAJIECHTOB). MoJb - KOJIMYECTBA
BelleCcTBA. 3aKOH ABarajapo M ero CJiaeJACTBUSI.

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

ATOoMHO-MoONeKynsApHOe yuenue. Teopus Pesepdopma, €€ MOCTOMHCTBA M HEJOCTATKH.
KBanrtoBas teopus aroma H. bopa, 0OCHOBHBIE IOJIOKEHHS, JOCTOMHCTBA U HEIOCTATKH.
[TpuHIMIIBI 3aTTOTHEHUS ATOMHBIX OpOUTATCH.

[Iepnonnueckuit 3aK0H U neproanyeckas cucrema snemeHToB .M. Menneneesa. Mcropus
Y 3Tanbl CO3/1aHMUS.

[TapameTpsl aTOMa ¥ NEPUOAUYHOCTh UX U3MEHEHHUS B IIPEAEIaX CUCTEMBI JJIEMEHTOB.
3aKOH COXpaHEHHUsI MacChl U SHEPIHM, €ro 3HAUYE€HHWE B XMMHYECKUX pacyeTax. 3aKOH
MOCTOSIHCTBA COCTaBa M KPATHBIX OTHOIICHUH.

3akoH ABOrajipo M €ro CleJICTBUs. 3aKOH SKBUBAJIEHTOB.

XuMUYecKasi CBsI3b U CTPOCHHE MOJIEKYJI. MeTo/l BaJ€HTHBIX CBS3€H, €ro JOCTOMHCTBA U
HEJIOCTATKH.

MeTton MonekynsapHbIX opouTtaneil. Ero ocToMHCTBa M HEIOCTATKU.

KoBanentHast cBsi3b. MexaHU3MbI 00pa30BaHUs XUMHUECKOHN CBSI3U.

I'mObpumuzamms  atomMHbIX  opOutanmedd. Tunmel rtuOpuamsanuu. [IpocTpaHcTBeHHOE
pacmooKeHUe TMOPUTHBIX ATOMHBIX OpOUTATICH.

HNonnas cBs3b.

Merannuueckas CBA3b.
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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.
52.
53.
54.
55.

MesxmorekyisipHoe Bzaumozeictaue. [Ipupona Ban-nep-BaanbcoBbix cul.

ArperaTHO€ COCTOSIHHE BEILIECTBA.

XHUMHUYECKOE CTPOCHHUE TBEPAOIO TENA.

AMoOp(HOE COCTOSIHUE BEIECTBA.

Kpucramnsl. Kprucrannnueckue pemerku, TUIlbl KpUCTAUIMYECKUX PEUIETOK, CTPOSHUE.
PeanbHbIie KpUCTAILIBL, 1e(EKTHl KPUCTALNTUNIECKON PEIIETKH.

[lepBbiit 3akoH TepmMoauHamuku lloHsTue sHTanbnusa. [IpuHUIMIBL pacdyeTa >HTANBIUU
IIPUMEHUTEIBHO K XUMUYECKUM CUCTEMAM.

Bropoit 3akon TepmonuHamuku. [londarue sHTponusa. IlpuHnMnBl pacdera 3TOro
TEPMOAMHAMMUYECKOT0 IIapaMeTpa MPUMEHUTEIBHO K XUMUUYECKUM CHCTEMaM.

CBobOoanas sHeprusi ['mb66ca, kKak KpUTEpUl OLIEHKH BO3MOXXHOCTH CaMOIIPOHM3BOJILHOTO
IIPOTEKAHNS XUMHUYECKHUX IIPOLIECCOB.

3aKkOH JCHCTBYHOUIMX MacC. 3aBUCHUMOCTh CKOPOCTHM XHMMHYECKOM peakiuu OT
KOHLEHTPALUU U PUPOJIbl PEarupyrOLINX BELIECTB.

OHeprus aktuBanuuu. [lonarue akTuBUpoBaHHbIN koMIieke. 3akoH Baut-I'odda. Karanus.
Xunmuueckoe paBHosecue. [Ipuanun Jle-Illatense. KoncranTta paBHOBeCHS KaK KpUTEpUI
OLICHKH OJJHOCTOPOHHETO MPOTEKAHMSI XUMHUYECKOTO MPOoLEecca.

OO6miast Teopust pacTBOpoB U pactBoputeneil. CrocoObl BBIpAXKEHUS KOHIEHTPALMH
pactBopoB. Ilonstue pactBopuMocTb. PacTBOpUMOCTh ra3oB B KUIKOCTAX, 3aKOH ['eHpwu.
B3aumnas pacTBOpUMOCTD KUJKOCTEH, OHITUE KOHCTAHTbI PACIPEICICHHUS.

Huddys3us u ocmoc. 3akon Bant-I'odda.

Temrieparypb! KMITEHVS 1 3aMEP3aHKs] paCTBOPOB U pacTBopuTeniel. IlepBplil 1 BTopoi 3akoH Payois.
OcHoBHbIE MPUHIMIMBI KIaccU(UKAIMK pacTBOpUTENEH (MOMSIPHOCTh, HWOHU3UPYIOLIAs
CIOCOOHOCTH, KUCJIIOTHOCTD | T.]11.).

Teopus 31€KTPOIUTUYECKON JUCCOLMALINH.

Kucnorsl 1 OCHOBaHHS C TOYKH 3PEHUS TEOPUHM DJIEKTPOIMTUYECKOM JUCCOLMALUU
Appennyca, teopun bpencrena u Jloypu, anekrponsnoi teopun JIpronca.

CusibHBIE U ClTa0ble 2JIEKTPOIUTHL. JIHHAMHUYECKOEe paBHOBECHE B PaCTBOPaXx.

Kaxymasics u apdextruBHas koHneHTpanus. [loHsaTHe akTHBHOCTH.

HNoHHbIe peakuyu B pacTBOpax.

IIpounsBeneHne pacCTBOPUMOCTH.

HNonHoe npownsseaeHne BObI, BOJOPOIHBIN NTOKA3aTEb.

I'mpponus coien.

Bydepnoe neiictBue. bydepHbie pacTBOpPHI.

KommekcHble coennenus. O6mas xapakrepuctuka. [IoHsITHe KOOpIUHALIMOHHAS CBS3b.
Teopus KoMIUIEKCHBIX coenHeHU A. BepHepa.

IIpocTpaHCTBEHHOE CTPOEHHE U NU30MEPUS KOMIUIEKCHBIX COEAMHEHN.

Metox BaneHTHBIX CBSI3eM B OIMMCAHUN KOMIIJIEKCHBIX COSIMHEHHI.

OO111e MOHATHUS O AUCHEPCHBIX CUCTEMAX.

Krnaccudukanus qucnepcHbIX CUCTEM.

Crioco0b1 06pa30BaHus M YCTOMUMBOCTHU IUCHIEPCHBIX CUCTEM.

30uH, renu, CTyAHHU.

Iommyuenvie koImonIHBIX pacTBOpoB CTPYKTypa KOJTIOMIHOM YacTHLIbL. MULIETIIPHOE CTPOSHHE 30TIEH.
Ucxonnple moHATHS 00 YCTOWYMBOCTH JHWCIEPCHBIX CcHUCTeM. OHeprus Ban-gep-
BAaJIbCOBBIX B3aUMOJEHCTBUM.

DnekTpoynTHas Koarynsuus. [lentuzanus. Kunetnka npouecca KoaryJisiiyu.
IToBEpXHOCTHO-AKTUBHBIE BEIIECTBA U UX BIUSHUE HA JUCIIEPCHBIE CUCTEMBI.

A»p030J1, IOPOIIKHU, CycnieH3uu, nensl. [I[pumenenue [TAB.

OMyIbCHH: TPOOIEMBI YCTOWYMBOCTH. THIT SMYJIbCHU.

DOMyNbraTopbl: UX JIEHCTBUE U TUIIBL.
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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.

100.
101.

102.

103.
104.

ComoOunu3anust (KOJIJIOUTHOE PaCTBOPEHUE).

OKuCIMTEIBHO-BOCCTAaHOBUTENIBHBIE TIPOLIECChL. CTENeHb OKMCIICHHS M CTPOSHUE aTOMa 2JIEMEHTA.
Krnaccudukanus okuciuTeabHO-BOCCTAHOBUTEIBHBIX PEaKLIUM.

Crioco0sl paccTaHOBKU KOA(PHHUITUEHTOB B OKUCITUTEIHFHO—BOCCTAHOBUTEIBHBIX PEAKITHSIX.
MeTo/1b1 371eKTPOHHOTO OalaHCca M HOHHO-3JIEKTPOHHBIH.

DONEeKTPOAHBIN NOTEHIMA U PsIT HAIPSKEHUS METAJLIOB.

CrangapTHBIN U peasibHBIN JIEKTPOAHBIN MOoTeHIMal. Y paBHeHue HepHera.

@DaxTOph! BIUAIOLIME HA IPOTEKAHUE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH.
XUMUYEeCKHE UCTOYHUKH TOKA. |'aibBaHUUYECKHUE FIIEMEHTHI.

[Ipoueccel, TpouCXOoaAIINE IPU 3apsAIKE U pa3psaIKe CBUHLIOBOTO aKKyMYJISITOpa.
DIIEKTPOJIN3. 3aKOHbBI DJIEKTPOJIN3A.

OOmme cBoiicTBa MeTaIOB. MeTanyeckas CBs3b.

Koppo3sus. Bunbr kopposuu. Koppo3us MeTamioB u criocoObl 60psObI ¢ HEH.

Bonopozn. Mecrto B ieproauyecKoii CUCTEME XUMUAYECKHX IEMEHTOB. XUMUUECKHE CBoMCTRA. [ lomydenue.
CoenuHeHus BOAOPOA: BOJIA U IIEPOKCU BOJOPOIA.

I"anorensl. O0mas xapakrepucTiuka. XuMudeckue cpoiictsa. [lomydenue.

CoenvHeHus TalOTeHOB: TAIOT€HOBOIOPO/IbI; KUCIOPOAOCOIEP KAIINE COSTMHEHHS TaJIOT€HOB.
[omrpynma kucnopoza. O61imast xapakreprcTrka. Gu3nYecKre 1 XUMIIeckue cBoicTaa. [ lomydenne.
O30H. ®u3nueckue U xuMuyeckue cpoicrna. [lonyuenue.

Cepa. ®uznueckue cBoiictBa. Amtorponus. [lonydenue.

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

Cepoonopon. [Tonyuenue. @usznueckue u xuMuieckue cBorcTBa. Cynb(uIb.

Oxcunsl cepol. Dusznueckue u XuMU4Yeckue cBoiictra. [lonyuenue.

Cepnas xucnota. [lonydyenue u cBoiicTsa.

[Toarpynmna azora. Obmas xapakrepuctuka. A3oT. Ousndeckre U XUMUYECKUE CBOMCTBA.
Amvmuak. Conu aMMOHHSL.

Heconeobpasyromue oKCUabl a30Ta.

A3OTHUCTBIN U a30THBIN aHTUAPUABL. A30THCTas KUCIIOTA.

A3zotnas kucnora. [Tonydenne. ColicTBa. PaznoxeHue HUTpaTOB.

®dochop. Amnorponus. [Tonyuenne. XuMuueckre CBOMCTBA.

Coenunenus pocdopa: dpocdun, okeua pocdopa (I11), okena dpocdopa (V).

®docdopHbIE KUCTOTHI.

[Tonrpynna yraepona. O61mas XxapakTepucTUKa. AJUIOTPOIHSL.

XHMMHMYECKHE CBOMCTBA yIiIepoa. YTOIbHAs KUCIIOTa U €€ COJH.

Oxkcuabl yraepoja.

Kpemuuii. Pacnpocrpanenue B npupoae. Amiorponus. [lonydenne. CBoiicTBa.
CoennHeHns KpEMHUS: CHJIaH, OKCHJI KDEMHUS, KDEMHUEBBIE KUCIIOTHI.

I'epmanwmii, 0J10BO, CBUHEIL.

Anromunuii. [Tonyyenne. CpolicTBa.

CoenMHeHNs aTIOMUHUS: OKCUJT, TUIPOKCU, THAPUL.

[lenounsie metamuibl. O6mas xapakrepuctuka. [lomyuenue. CBoiicTaa.

CoennHeHNs HIeTOYHBIX METAJIJIOB.

[Ilenouno - 3emenbHbIe MeTaibl. OOmIas xapakrepuctuka. [lomydenne. CBoiicTBa.
CoenMHEeHNs MIETOYHO - 3eMEIbHBIX METAJUIOB.

IMonrpynmna meau. O6mas xapakrepuctuka. [lonyuenue. CBoiicTaa.

CoenMHeHUs OTHO- U IBYXBaJCHTHON MEJH.

Cepebpo u ero coeluHEHHs. 30JI0TO M €r0 COEAUHEHHS.

[Nomrpyrma muaka. Obrmas xapakrepuctrka. Lpmk. [omy4enre, cBovicTsa, coempHeHust IHKa. Kaamuii,
Pryts. CoenuiHeHMst OAHO- U IBYXBAJIEHTHOU PTYTH.

[Moarpynna xpoma. Obmas xapakrepuctuka. [lomyuenue u cBoiicTBa Xpoma.
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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.

132.

133.

134.

CoenuHeHns NByX- U TPEXBAJIEHTHOI'O XPOMA.

CoenMHeHNs 4eThIpeX- U NIECTUBAIIEHTHOIO XpoMa.

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

CoenuHeHus Maprasua, TeXHEUs U PeHUs ¢ BaJICHTHOCThIO |V,

CoennHeHns ceMUBalIEHTHOTo Mapranua. Conu Maprasua.

Bocbmas rpynma nmo0Oounas noarpynna. OOmas xapakrepuctuka. [loarpynma xenesa.
[Tonyyenue u XMMHUYECKUE CBOMCTBA, aJUIOTPOIIHS JKEJe3a.

CoennHeHNs BYXBaJICHTHOIO XKeJe3a.

CoenuHenus TpEeXBAJICHTHOTO JKeJe3a.

CtpoeHne opraHnuecKux BemlecTB. Teopus xumuueckoro crpoenust A.M. bytieposa.
KBaHTOBO-MEXaHMUYECKUE MPEACTABICHUS W JJIEKTPOHHOE CTPOEHUE aToMa YIJepoja.
BanentHOCTS.

B3anMHOe BiMsHHME aTOMOB B MOJIEKYJIaX OPraHUYECKUX COCIMHEHMU. MHIYKTHBHBIM U
ME30MEepHBIN 3P (HEKTHI.

Knaccudukanus oprannyeckux coeanHeHHH. OCHOBHBIE KIIACCH(PHKAIIMOHHBIE MTPH3HAKH:
CKeJIET MOJIEKYJIbl, HAIMYME KpPaTHBIX CBsi3el M (yHKIMOHAIBHBIX Tpynn. I'omonoru u
TOMOJIOTUYECKUH PSI.

Bunel nzomepun. CTpyKTypHasi U IpOCTpaHCTBEHHAsA n3oMepusi. [IoHsATHE 0 XUPaAIBHOCTH.
OOmue npUHLMIIBI COBPEMEHHOW MEXAYHApOJHOM HOMEHKJIATYpbl OpPraHUYECKHUX
coequnenuii (MIOITAK).

Knaccupukanuss opranmueckux peakuuil. Cxembl opraHumdeckux peakuuid. ['omo- u
TeTepPOINTUYECKUN TUI pas3pbiBa CBA3U. Pagukanbl, 3JeKTpOQMIBI M HYKICO(DUIbI.
OxucrneHne 1 BOCCTAHOBJIEHUE B OPraHU4YECKONH XUMHH.

Ankasbl (TpeAenbHbIE YTIEBOAOPOAbI). DJIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOCHHUE.
Homenxknarypa u nzomepus. @usndeckue csoiicta. CriocoObl NOaydeHUs.

Ankanbl  (TmpenenbHbIE  YIIeBOAOPOAbl).  XMMHYeckHe  cBoiicTBa.  OTaeibHbIE
MIPEACTABUTENH.

AnkeHpl. DIEKTPOHHOE M MPOCTPAaHCTBEHHOE CTPOCHHME, HOMEHKIATYypa, H30MEpUS.
®usunyeckue cBoKCTBA. [lonyyeHne alkeHoB.

Anxensl. XuMmuueckue cBoiictBa. Peakumm npucoenuHenus. IIpaBuno MapkoBHUKOBa.
KauectBennsie peakiuu. OTAeNbHbIE IPEACTaBUTENH.

AnKuHBL. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTpOEHUE aNKUHOB. M3oMepus. [lonyuenue.
AnKuHBI. XUMHUYECKHE CBOMCTBA aIKMHOB. AnleTuieHUAbl. OTeNbHbIE IPEICTABUTEIH.
Ankanuensl. Homenxiatypa u wusomepus. Knaccupukanus. CompspkeHHbIE THUEHBI.
[Tonyuenne n xumuueckue cBoiictBa. Peakuuu 1,2- u 1,4-npucoenunenue. [Ipupoansiii u
CUHTETUYECKUN Kay4yK.

["anoreHnpon3BoHbIE IPEENbHBIX YITIEBOAOPOA0B. CTpoeHHE, HOMEHKIIATypa, H30MEpHS.
ITonydyeHnne n xumndeckue cBorctsa. OTaeIbHBIE IPEICTABUTEIN.

ApeHbl. DJEKTpOHHOE M MPOCTPAHCTBEHHOE CTpOEeHHE OeH301a. ApPOMATUYHOCTb.
ITpousBoansie 6eH30ma. [lonydyenue u npuMeHeHue.

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

Cnuptel. Knaccudukanusa. [lpenenbHple omHoaToMmMHble cnupThl. HomeHkiatypa.
N3omepus. Pusnueckue cBoincTsa. Ilomyuenue.

[IpenenbHble ONHOATOMHBIE CHUPTBHL. XUMHuYeckue cBoiictBa. [Ipocteie 3¢dupsl.
OTtnenpHBIE IPEICTABUTEIN.

Tuonsl (Tmocnuptel). Homenknarypa. [lonydyenne. @usnyeckue cBoicTBa. XHMHUYECKUE
CBOMCTBA.

®enonbl. Knaccuduxanus. Ctpoenne. @usnyeckue cpoiictsa. [lomyuenue.
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150.
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@®enonbl. B3aumHOe BiMsIHHE aTOMOB B MolieKyne ¢eHoja. XHUMHUYECKHE CBOMCTBA.
OtnenbHble npeacraButend. eHonodopManbaeruaHbIe CMOJIBL.

KapOoHunpHBIE COEOUHEHUS — ajibJerujbl M KeTOHbl. M3omepus, HOMEHKIarypa.
®usnyeckue cBorcTna. [lonyuenue.

Anbnernasl U ketoHbsl. KapOoHunbHas rpymmna, ee 0coOeHHOCTH. XMMHUYECKHE CBONCTBA
aJIBJICTU/IOB U KETOHOB. KauecTBEeHHBIE peakuuu Ha KapOOHWIBbHYIO rpymiy. OTaenbHbIe
IIPEICTaBUTEINH.

KapbonoBeie xkucnotsl. Kiaccudukanus. IlpenenbHble OTHOOCHOBHBIE KapOOHOBBIE
kuciotel. Homenkmarypa. M3omepus. ®usnueckue cBorictBa. CriocoObI MOTyYSHHUS.
[IpenenbHble 0THOOCHOBHBIE KAPOOHOBBIE KUCIOTHI. DIEKTPOHHOE CTPOEHUE. XUMUYECKUE
CBOMCTBA (KHUCIIOTHBIE CBOMCTBA, peaKLMU HYKJI€O(PHIBHOTO 3aMEIIEHUS ).
OyHKIIMOHAIBHBIE TPOU3BOIHBIE KAPOOHOBBIX KHCIIOT. [ aloreHaHruaApuIbl. AHTUIPUTIBL.
@OyHKIMOHAIbHBIE TPOU3BOIHbIE KAPOOHOBBIX KHCIOT. Cll0)KHBIE H3(PUPBl. AMUIBL.
Awmunsbl. Knaccudukanus. Homenkinatypa. CriocoObl oTydeHusl.

Amunbl. XUMUYECKHE CBOMCTBA (OCHOBHBIE CBOMCTBA, KMCIOTHBIE CBOMCTBA).

Awmunbl. Peaknnu ¢ a30TUCTON KUCIIOTOH (TTepBUYHBIE au(paTHYECKUE AMHUHBI, IEPBUYHBIE
apoOMaTU4eCKHUe aMUHbI, BTOPUYHbIE aTU(paTHUECKUE U apOMAaTUUYECKNUE aMUHBI, TPETUUHBIE
apOMAaTUYECKHE TPETHYHBIC aTU(paTHIECKIE aMUHBI).

Awmunbl. Peakuun okucieHus. DIeKTpopUIbHOE 3aMElEHHE B apOMaTHYECKUX aMHUHAaX.
OTtnenpHbIE IPEICTABUTEIH.

Bricokomonekymsipable coenuHenus. Knaccudukanuus u HomeHkiaTypa. OTIMYUTEIbHbIE
ocobenHocTr BMC. ®u3nueckue coCTOSHUS MOJIMMEPOB.

MeTtopl cUHTE3a BBICOKOMOJIEKYIISIPHBIX coequHenui. [lonumepuzanusi.

Meroas!l cuHTE3a BBICOKOMOJIEKYJISIPHBIX coequHeHni. [lonukonaeHcamnus.

XUMUYECKHUE NPEBPALLEHNUS TOJIMMEDPOB.

OtnenpHble npencraButeny BMC u ux npumenenue.

[Tpuponusle uctouHuku yrieBogopoaoB. Hedts. IIpombinuieHHass mnepepaboTka.
Pextuduxanus negru.

[TpupoHbIe UCTOYHUKH YTIeBOAOPOAOB. KpekuHT U pudOpMUHT HEPTENPOIYKTOB.
[IpupoaHbIe HCTOYHUKH YTI€BOA0POAOB. [IprpoaHbIil 1 ONYTHBIN HE(TAHbIE ra3bl.
IIpuponnble HCTOUHMKH yrieBonoponoB. Kamennslil yrons. KokcoBanue.

10.CAMOCTOSATEJBbHASA PABOTA CTYJAEHTOB

CO,I[ep)KaHI/IC, Tpe60BaHI/IH, YCIOBHUA U MMOPAAOK OpraHU3alvun CaMOCTOSITEILHOMN pa6OTH

o0yJarmuxcs ¢ yaeToM (Gpopmbl 00yUeHUS ONPEISNISIIOTCS B COOTBETCTBUU ¢ «[lostoxkeHneM 00
OpTaHM3aIMN CaMOCTOSITENIFHON pabOThl OO0YyYaIOIUXCS», YTBEPKICHHBIM YUEHBIM COBETOM
yaI'Vv.

®dopma 00yUyeHUs — ouHasl.

dopma
Bua camocrosiTeibHOI padoThI KOHTPOJIA
(npopabomka yuebHo2co mamepuana, Oo0bem | (nposepka
HasBanue pa3iesioB U TeM peuterue 3a0ad, peghepam, 00K1ao, B peuierus
KOHMPONbHASL paboma, N0020mMosKd K yacax 3a0ay,
coaue 3auema, dK3ameHd u op.) peghepama u
op.)
1. OO6mas xumus [TpopaboTka yueOHOrO MaTepuana ¢ 24 TECTUPOBAHHE,
HCIIOJIb30BaHUEM PECYPCOB yUEOHO- 9K3aMCH
METOJIMYECKOT0 U HH(HOPMAITMOHHOTO
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obecneyeHus JUCIUTUINHEI;
[ToaroroBka Kk TECTUPOBAHUIO;
IToaroroBka k ciade SK3aMeHa

2. dusuyeckas,
KOJLJIOUIHAS U

AdHAJIMTUYCCKasA XUMHUA.

[TpopaboTka yueOHOTO MaTepHuaa ¢
UCIIOJIb30BAaHUEM PECypCOB y4eOHO-
METOAMYECKOT0 ¥ HH()OPMAITHOHHOTO
obecrieueHus TUCIUTLINHBL,
[ToaroToBKa K TECTHPOBAHUIO;
[ToaroToBka K ciade sK3aMeHa

23

TECTUPOBAHUC,
9K3aMCH

3. Heopranuyeckas
XUMUSL.

[IpopaboTka yueOHOTO MaTepHuaa ¢
UCIIOJIb30BAaHUEM PECypCOB y4eOHO-
METOAMYECKOTO U HH()OPMAITHOHHOTO
obecreueHUs TUCIUILINHEL
[ToaroToBka K TECTUPOBAHUIO;
IToaroroBka Kk cgaye 3K3aMeHa

10

TECTHPOBAHHUE,
YCTHBII
orpoc,
5K3aMEH

4. Opranuyeckasi XMUMHsL.

[TpopaboTka yuebHOro MaTepuaa ¢
HCIIOJIb30BAaHUEM PECypCOB yIeOHO-
METOAMYECKOr0 U HH(DOPMAIIHOHHOTO
o0ecneyYeHNs JUCIUILINHEI;
[ToaroToBka K TECTUPOBAHUIO;
IToaroroBka Kk ciaye 3K3aMeHa

15

TECTHPOBAHHME,
YCTHBIN
orpoc,
JK3aMEH

Hroro

72
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11.YYEBHO-METOJUYECKOE U HTH®POPMALIMOHHOE OBECIIEYEHUE
T CIATITAHBI

a) Cniucok peKoMeHyeMOH JUTepPaTypbl
OcHoBHas:

1. CunmopoB, B. . Obmas xumus : yueOnuk / CumopoB B. U. , Ilmatonora E. E. ,
Hukudopona T. I1. - Mocksa : U3znatensctBo ACB, 2013. - 272 c. - ISBN 978-5-93093-
886-9. - Tekct : snektponnbii / OBC "KoncynpranT crymenra" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930938869.html

2. Ilyxosckas, C. I'. O6mas xumus : yue0. mocodue / I[lyxosckas C. I'. , ®omuna H. A. -
WBanoBo : MBan. roc. xuMm. -TexHoi. yH-T. , 2017. - 162 c¢. - ISBN --. - Tekcr :
anexktponueidi  //  OBC  "Koncymprant crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ghtu_040.html

JlonmostHUTEIbHAS:

1. Tlonkos, B. A. Obmas xumus : yueOonuk / Xomaua A. B. ITox pen. B. A. Ilonkosa. -
Mocksa : I'DOTAP-Menuna, 2012. - 400 c. - ISBN 978-5-9704-2108-6. - TekcT :
anektponusid  //  OBbC  "Koucymerant crymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970421086.html

2. TlpakTuKyM 10 OOILICH XUMHHM : yueOHOE MMOCOOMEe IS aKaJeMHUYECKoro OakamaBpuara /
H. JI. I'nmunka, B. A. Ilonkos, A. B. baOkos, O. B. HecrepoBa. —  MockBa :
MznarensctBo HOpaiit, 2021. — 248 c. — (bakanaBp m Maructp. AKageMHUYECKUN
kypc). — ISBN 978-5-9916-4058-9. — Tekcr : amekrponHbli // OOpa3oBarenbHas
wiatdopma HOpaiit [caiir]. — URL.: https://urait.ru/bcode/487283

YyeoHo-MeToAUYEeCKaAN:

1. Meroauueckue yka3aHMsl K PEUICHHMIO 3a/ad MO0 XMMHHU : MOCOOME AJs CTYAEHTOB 2-TO
Kypca crneuuanbHoctell «VHHOBaTuka», «Hanoumxenepus» / JI. @. Enukeena, JI. A.
Muxeesa, I'. T. bpeiackux, T. C. Augpeesa; Y'YV, UMBOu®K, Oxon. dak. - YabsiHoBck
1 Vary, 2020. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/6711

CornacoBaHo:
Benymuii cnermanuct OOII Hb YaI'V  / YameeBa A.®. / / 2022
(HomxHOCTh pabOTHHUKA HAyIHOH OMOIHOTEKH) (®HUO) (moamuce) (mata)
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0) [IporpammHoe obOecrieyueHue
1. OC Microsoft Windows
2. Microsoft OfficeStd 2016 RUS

3. «MoiiO¢uc CtaHngapTHBIN

B) [Ipodeccunonanibubie 0a3b1 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. D/1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. Iudposoii obpazoBatenbHbi pecypc I[PRsmart : snexTpoHHO-OMOIMOTEUHAS
cucremMa : cabt / OOO Kommanus «Au Ilm Ap Memua». - CapartoB, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum gocTyma: uis 3aperdMCTpHp. Mojib3oBareiei. - Tekcr :

3JIEKTPOHHBIMN.

1.2. O6pasoBarensHas miargopma FOPAWT : 06pa3oBaTeinbHblil pecype, MEeKTPOHHAs
6ubamorexa : caiir / OO0 Dnekrponnoe u3gatenbctBo «IOPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum poctyma: st 3aperucTpup. mojab30Baresieh. - TEKCT : 2JIeKTPOHHBIN.

1.3. basa manHbIX «2neKkTpoHHas ouommoTeka Texandeckoro BY3a (3bC «KoncynbranT
CTYZACHTA») : AJIEKTPOHHO-OMOMoTeyHast cucrema : caiit / OOO «[lomutexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum gocrtyma: s
3aperucTpup. Nojab3oBaTeneld. — TEeKCT : 3MEKTPOHHBIMH.

1.4. KoHcynbTaHT Bpaua. DNEeKTpOHHAs] MEIUIIMHCKas: OnbmuoTeka : 0a3a JaHHBIX : CalT /
OOO «Bpicmias MmIKoJIa OpraHU3allMd M YOpaBJICHHUS 3apaBoOXpaHeHHeM-KoMIuieKCHbIM
MEIUIMHCKUI KoHcanTUHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJb30BaTeNeh. — TEKCT : JIIEKTPOHHBIN.

1.5. bonbmias MeauiHCcKas OMOTMOTEKA : AIEKTPOHHO-OMOIMOTEYHAs! CHCTEMa © CaT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexwum
JIOCTyNa: JJIsl 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.6. OBC Jlanp : snexkTpoHHO-OnOMMoTeuHas cucrema : cadt / OOO DBC «Jlanb». —
Cankr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum mocrtyna: s 3aperucTpup.

1osb30BaTenen. — TEKCT : 2JIEKTPOHHBIM.

1.7. BBC Znanium.com :351eKTpOHHO-0MOIMOTEeYHasA cuctema : caiit / OO0 «3HaHUYMY. -
Mocksa, [2023]. - URL: http://znanium.com . — Pexum poctyma : JUis 3aperucTpup.
IIOJIB30BaTENeH. - TEKCT : AIEKTPOHHBIN.

2. KoncyasTtautlliatoc [DnekTpoHHBIN pecypc]: cpaBouHas mpaBoBas cuctema. / OO0
«Koncynperant [Imtocy - Dnexktpon.nan. - Mocksa :Koncynwsrantlntoc, [2023].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TAHUIL:
3.1. eLIBRARY.RU: nayunas snektpoHHass Oubnuoreka : caiitr / OOO «Hayunas
OnekTponHas bubmmoreka». — Mocka, [2023]. — URL: http://elibrary.ru. — Pexxum mocryma :

JUTSL aBTOPU3. TOJIb30BaTeneil. — TeKCT : AMeKTpOHHBIN

3.2. DnextponHas 6muoimoteka «M3marenpckoro noma «I'pebennnkoB» (Grebinnikon) :
anekTponHas Oubmmoreka / OOO U] «I'pebennmkoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyma : Uit aBTOpH3. MOJIb30BaTEIIEH.
— TeKCT : PIEeKTPOHHBIN.

4. denepanbHasi rocyaiapcrBeHHas uMHpopmanuoHHasi cucrema «HanmonajabHas
3J1eKTPOHHAs1 OMOJHOTEKA»: dJeKTpoHHas 6ubiuoTeka : caidt / ®I'BY PI'b. — Mocksa, [2023].
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— URL:https://H36.pd. — Pexxum nocrtyna : uist mojabp3oBareneid HaydHoW Onbmuorexu. — Tekcr :

JJIEKTPOHHBIN.

5. Poccuiickoe obpazoBanue: dhenepanbHbiid moptai / yupeautenb OI'AY «OULTO». —
URL.: http://www.edu.ru. — TekcT : 3J€KTPOHHBIA.

6. DuexkTpoHHass OudamoreyHas cucrema Yal'¥V : wmoayins «DJEKTpOHHas
OuoOIIMoTEKAY ABUC  Mera-IIPO / OO0  «/lara Okcmopecc». —  URL:
http://lib.ulsu.ru/MegaPro/Web. — Pexxum moctyma : ist mosib30BaTeieil HayqHOM OMOIMOTEKH. —

Texcr : 3JeKTPOHHBIN.
CornacoeaHo: "
.' [/
“ A
HMuskedep seayimit ! [Hvpenro HD.B. ! £ AL !

Jloasnocts cotpyannga YHTT BER ] TGS ) AT

12.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBbI

AynuTopuu Ui MPOBEACHUS JEKIUNH U CEMHUHAPCKUX 3aHATUN U 1a00paTOpHBIX padoT,
AJi1 MPOBCACHUA TCKYHIECTO KOHTPOJIA U HpOMG)KWO‘-IHOfI arreCrauv, TIPYIIIOBBIX U
WHAWBUAYAIbHBIX KOHCYJIbTAIUH.

AynuTtopun yKOMILJIEKTOBaHbl CHELUAIN3UPOBAHHONW Me0enblo, y4eOHOW JIOCKOM.
Aynuropud Ans TPOBEACHUS JEKIUN 00OpYIOBaHbl MYJIbTUMEIUWHBIM 00OpYAOBaHUEM IS
npeaocraBieHus uH(opmanuu Oombinoi aynutopuu. [lomereHuss mjis caMOCTOSTEIbHOU
paboThl OCHAIIEHBl KOMITBIOTEPHOM TEXHHUKOM C BO3MOXHOCTHIO TOAKIIOYEHUS K CETH
«HTEepHET» W OOECIeYeHWEeM JOCTylma K 3JEKTPOHHOH HH(OPMAIMOHHO-00pa30BaTeIbHON
cpene, dIEKTPOHHO-OMOINOTEUHOM crucTeMe.

13.CHELHUAJIBHBIE YCJIOBUS AJ51 OBYYAIOIINXCSA C OTPAHUYEHHBIMU
BO3MOXKHOCTAMM 3/10POBbS

B cnyuae wneoOxoaummocTH, OOyYarONIMMCS U3 4YHCIA JHUI C OTPAaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0pOBbsl (IIO 3asBJICHHIO OOYyYaroIlerocsi) MOTyT MpeaaraThCsi OJHU M3
CICAYIOUX  BAapUAHTOB  BOCIIPUATHA I/IH(i)OpMaHI/II/I C Yy4deTOM HUX HHIAUBHAYAJIbHBIX
NCUXO0(PU3UUECKUX 0COOEHHOCTEH:

— JJIA JIMIl C HAapyLIEHUSIMU 3pEHMs: B MEYaTHOM (opme yBeIMUEHHBIM HIpudrTom; B
(dopme 3IIEeKTPOHHOTO JOKyMeHTa; B (opme ayauodaitna (mepeBoa ydyeOHBIX MaTepHajioB B
aynuodopmar); B medatHod ¢Gopme Ha s3bike bpailist; WHAWNBUIAyadbHbIE KOHCYJIbTAallUM C
HpUBJICUEHUEM TH(IIOCYPIOTIEPEBOAUNKA; HHIUBUAYAJIbHBIE 3aaHNs U KOHCYJIbTALIUY;

— JUId JHIl C HapyIIeHUsIMH Ciyxa: B IedaTHOH ¢opme; B (opme 3IeKTpOHHOTO
JOKYMCEHTA, BUJACOMaTCpHahbl C CY6TI/ITpaMI/I; HHIWBHUAYAJIbHBIC KOHCYJIbTAallUN C IIPUBJICUCHUEM
CYpJIOTIepEBOIUMKA; UHANBUIYAIbHbIE 3aJJaHUS U KOHCYJIbTALIUY;

— I J4l ¢ HAPYHICHUAMH OIIOPHO-ABHUIATCIBHOI'O ariiapara: B eJYaTHOH CbOpMe; B
dopMe DIEKTPOHHOIO JOKyMeHTa; B (opMme aynuodaiina; HMHIMBUAYaJIbHBIE 3aJaHUS U
KOHCYJIbTallhH.

74
A
Pa3zpaboTunk — P CT. IIpenojaBareib JI.®. EnukeeBa
— /

(nodnuc;:)“/ (dondxrcHocmy) (®HO)
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