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PaGouast nmporpamma aucnuiuinHel « OCHOBBI 00IIEl # HEOPraHMYECKOW XUMHUM» COCTABIICHA B
COOTBETCTBUH C TpeboBanusMu @DeaepanbHOr0 rocyIapCcTBEHHOTO0 00pa30oBaTENbHOrO CTaHAapTa
Beiciiero oopasosanus (GI'OC BO), yrBep:kaenHOro npukazom Munucrepcrsa o0pa3oBaHus U HayKH
Poccuiickoit ®eneparuu 12.03.2015 r. Ne 211. Pabouas nporpamMmMa npejHazHayeHa Juisl OArOTOBKH
OaxanaBpa o HampapieHn019.03.02 I[IpoaykThl MHTAHHS W3 PACTHTEJLHOIO CbIPbs, NPOQUIb -
TexnoJsiorus xJjie6a, KOHAUTEPCKHX U MAKAPOHHBIX H3/Ie/IHIi.

Hacrosimass pabodass mporpaMma JUCHUIUIMHBI COCTaBJIeHa B  paMKax  OCHOBHOM
npodeccuonanbHo o6pazoBatensHO# mporpaMmel (OITOII) u yuutsiBaeT ocoGeHHOCTH 00yUeH s IIPU
WHKITIO3UBHOM 00Pa30BaHUH JIHI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU 3/10poBbs (OB3) 1 MHBaIHI0B.

CocraBuTellb — KaHJIWJIAT TEXHUYECKHUX HayK, IOIECHT Ka(be,[[pbl «MaremaTuyecKkue u
C€CTCCTBCHHOHAYYHBIC JUCITHITIIHHBI» XoxioB A.B.

Pa6oyas nporpaMma JUCIHHUITIIMHBI o6cy>1<,ueHa Ha 3acCIaHuiu KaQ)enpr «MareMaTH4eCcKue U
C€CTCCTBCHHOHAY4YHBIC JUCIIUITIIHHBD)

« 05 » despansa_2018 r. (mporokoia Ne 6).

3aB. kadeapoii «MareMaTHYECKHUE U €CTECTBEHHOHAYYHBIE
JIMCIMILTHHBD), JIOKTOP TEXHHYECKUX HayK, mpodeccop % .E.M. Bacapeiruna
i, '-ul

PaGouas nporpamMma JUCHHMIUIHHEI 0100peHa MeToanueckoit komuccueii pakynsrera TC B AIIK
« 07 » despans_2018 r. (mporokon Ne 6).
[Tpencenarens MeToan4ecKoi KOMUCCHH (aKybTeTa

TC B AIIK,
KaHIHUJIaT [IearorH4ecKux HaykK, JOLUEHT

H.B. ITapckas

Jupexrop Hayunoii 6ubauor E.JI. JlebeneBa
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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean 1 3a1a4u JUCHUNJIMHBI

bakanaBp no HanpasiaeHuto noaArotoBku 19.03.02 IIpoaykTsl NUTaHKUS U3 PACTUTEIBHOTO CHIPbS
JIOJDKEH OBITh  TOJTOTOBIIEH K  CICAYIONIUM  BHJIaM NPOQECCHOHATBHOUW  JIEATEIHHOCTH:
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKOM, pacueTHO-TIPOCKTHOM.

Heap aucuunauHbl — QyHIaAMEHTaIbHAS MOATOTOBKA CTyIEHTA MO 0a30BOM MUCIUIUIMHE B
LUKIIE XUMHUYECKoro oOpa3oBaHHs, Uid (OPMUPOBAHMS HAYYHOTO U METOJUYECKOr0 MOJIXO0Ja B
TBOPYECKOU JIEATENILHOCTH, a TAKXKE U3YYCHHE OOIIMX 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX U
OMOXMMHYECKHUX IPOLIECCOB C LENbI0 MPUOOPETEHUsI KOMILIEKCAa 3HAHHWM B OOJIACTH COBPEMEHHBIX
TEXHOJIOTHA.

3agauyu AUCHMILIMHBI:

- U3yYCHUE 3aKOHOB OKPYXKAIOIIETO MUPA B UX B3aUMOCBSI3H;

- oBiajeHue (PyHAAMEHTAIbHBIMU NPUHLUIIAMUH M METOJAMHU PEIICHHUS HAyYHO-TEXHUYECKHX
3ajady;

- (GopMHpOBaHHE HAaBBIKOB IO NPUMEHEHHUIO TOJOXKEHUH (yHIaMEHTATbHOW XUMHUHU K
rPaMOTHOMY HayYHOMY aHAQJIU3y CUTYallMi, C KOTOPHIMH HWHXKEHEPY MPHUXOIUTCS CTAIKUBATHCS IMPHU
CO3/IaHUU HOBOW TEXHUKH U HOBBIX TEXHOJOTHUH;

- OCBOCHHME OCHOBHBIX XMMHMUYECKHX TCOPHH, MO3BOJSIONIMX OIUCATH SIBJICHUS B MPUPOJE, U
MpelejoB MPUMEHUMOCTH STUX TEOpUH ISl pEIIeHHS COBPEMEHHBIX U IEPCHEKTUBHBIX
TEXHOJIOTHYECKUX 3a7a4;

- (opmupoBaHUE Y CTYJICHTOB OCHOB €CTECTBEHHOHAYYHOU KapTUHBI MUPA;

- W3y4YeHUE CTPOEHUS HEOPraHWYECKHUX BEIIECTB U 3aBHUCHUMOCTh CBOWCTB HX OT IPUPOJIBI
BEIIECTBA;

- U3y4EHHE CIIOCOOOB 3aIIUTHI OT TOKCUYECKOTO BIUSHUS HEOPTaHUUECKUX COCTMHEHUM.

1.2. [lnanupyemble pe3y/bTaThl 00yUeHHsl 10 JUCHUILIMHE (MOKA3aTeJn
chopMHUPOBAHHOCTH KOMIIETECHIIMII)

R — [TnanupyemMble pe3ynbTaThl O0yYeHHs 110 AUCHIUTUTHHE
ocoenus OITOIT
(KOMIIETEHIIUH) 3HAHUSA YMEHHUS HaBBIKU
OIlK-2 OO0yvarommiics OO0yJarormmiicst OOyuarormiics
CIOCOOHOCTBIO pa3padaThIBaTh | TOJIKEH 3HATh: | OJDKEH YMETh: | TOJKEH BIIAJIETh:
MEpPOIPUATHS 110 | OCHOBHBIE  3aKOHBI | UCIIOJIB30BaTh HaBbIKAMU  ONMCAHMUS
COBEpIIEHCTBOBAHUIO XUMHH, SBIICHUS U | OCHOBHBIE OCHOBHBIX
TEXHOJIOTUYECKUX  IPOLECCOB | MPOLECCHI, Ha | XUMHUYECKHE XUMHUYECKUX 3aKOHOB,
IIPOU3BOJICTBA MPOJYKTOB | KOTOPBIX OCHOBAHBI | 3aKOHBI M TIOHATHUS | SBICHUH U MPOIIECCOB,
MATAaHUS W3  PACTUTEIBHOTO | MPUHIUIBI JCUCTBUS | B Ha KOTOPBIX OCHOBAHBI
CBIPbS 00BEKTOB npodeccHoHabHO | MPUHIUIBI  IEHCTBUS
I1K-5 npodeccuoHanbHOM | i JIeATEIbHOCTH U | OOBEKTOB
CriocoOHOCTh HCHOJB30BATH B | JESTEIBHOCTH u | 1A petieHus | mpodeccnoHambHOMI
MPAKTUYECKOH  JESATENIbHOCTH | KOTOPbIe WHXEHEPHBIX 3a/1a4 | AeATeIbHOCTU u
CHeIMaM3UpPOBaHHbIE 3HaHUs | ucnonb3ytores A | - (b1.6.07-Y.1) KOTOpBIE
(GyHIlaMEHTAJIbHBIX  Pa3/IesiOB | pelIeHus HCIOJIB3YIOTCS JUISt
GU3MKN, XUMHH, OWOXMMHH, | HH)KEHEPHBIX 3a/1ad - pelIeHUs MHXEHEPHBIX
matematuku Uit ocBoenus | (b1.5.07-3.1) 3anad - (b1.5.07-H.1)
bu3nUeCcKux, XUMHYECKHX,
OMOXMMUYECKUX,
OMOTEXHOJIOTMYECKHX,




MUKPOOHOIOTUYECKHX,
TETIT0(U3NIECKUX MPOIIECCOB

2. Mecro nucuumiauHbl B cTpykrype OITOIT

Jucuumnuna «OCcHOBBI 00IEl U HEOpPraHW4YecKoW XHMMHW» OTHOCHTCS K 0Oa3oBoi uyactu bioka 1
(b1.5.07) ocHoBHOW mpodeccnoHanbHOW 00pa3oBaTENBLHON MpOrpaMMbl  OakanaBpuara IO
HarnpaBjieHuto noarotoBku 19.03.02 IlpoaykTel mUTaHUS W3 PACTUTEIBHOTO CHIPbs, MPO(HIb -
TexHousorus xyieb6a, KOHIUTEPCKUX U MAKAPOHHBIX U3AEIUH.

Pa3jenbl [ucHUNIMHBI U MeAKTUCHUNJIMHAPHBbIE CBA3H € 00ecneYnBAKIIUMHA
(mpexuecTBYOMUMH) U 00ecrieduBaeMbIMU (MOCTEAYHOINMMHU) TUCHUIITIMHAMMA

Ne HaumenoBanue
n/m | obecrneuynBaromux dopmupyemMble KOMIETSHIINN
(npeaiecTBYOLINE)
1 o0ecrevyrnBaeMbIX
(mocneayromnmx)
JUCIUILINH,
MTPAKTUK

Pasnen 1 | Pasgen 2 | Pasmen 3 Pasnen 4 Pasnen 5 Pasnen 6

[penmecTByromuye TUCUUILUTMHBI, TPAKTHKH B Y4€OHOM IUTaHE OTCYTCTBYIOT, TIOCKOJIBKY TUCIUIUINHA
u3ydaercs B 1 cemectpe

HOCHGIIYIOHIH@ AUCHUIIIIMHBI, ITPAKTUKU

1 | ®usuka - [IK-5 [1IK-5 - TIK-5 -

2 | buoxumusa TIK-5 [1IK-5 - [1IK-5 - T1K-5
MPOJYKTOB MTUTAHUS

3. O0bémM AUCHMIVINHBI U BUIbI y4eOHOH padoThl

O0beM nucHUIUMHBI cocTaBisieT 6 3adeTHbix enuHul] (3ET), 216 akameMuU4ecKuX Yacos.
Jucuunnmza n3ydaercs B 1 cemecrpe.

3.1. Pacnpenesnienne o0beMa IMCUMILIMHBI IO BUAM YUeOHOIl paboThI

Buz yae6Hoit paboTh KonnuectBo yacos
KonrakTHasi pabora (Bcero) 96
B ToMm 4gucie:
Jlexun 48

[TpakTuueckue 3ansatus (I13) -

Jlabopatopusie 3anstus (JI3) 48
CamocrosiTesibHast pa6oTa odyuarwumxcs (CP) 93
KonTtpoJas 27
Hroro 216




3.2. Pacnipenesienne y4eOHOro BpeMeHH 10 pa3jieiaM U TeMaM

/a

HaumenoBanue paznena u
TEMBI

B TOM YHCJIC

Bcero uacos

KOHTaKTHasi pabota

JICKIIMH

J3 I13

CP

KOHTPO
b

3 4

5 6

Pa3nen 1. OcHOBBI CTpOE€HUS BeleCTBA

1.1.

Bsenenne. OCHOBHBIE
3aKOHBI XUMUH.

10 2

2 -

1.2.

X¥UMHSA U IEPUOANYECKAS
CHUCTEMA JJIEMEHTOB.
CtpoeHue aTOMOB.
XHMHYECKAs CBS3b.

12 4

Pa3nen 2. BzanMo1eiCTBS BEIIECTB

2.1.

XumMmuyeckas
TepMoanHamMuKa. OCHOBHBIE
3aKOHbI TEPMOJMHAMUKH.
XuMHnueckasi KHHETHKA.
XUMHUYECKOE PABHOBECHE.

26 6

4 -

12

Paznien 3 PactBOpbl.

3.1.

XUMHYECKHE CUCTEMBI:
pacTBOpPEL, AUCIIEPCHBIE
cucteMbl. OCHOBEI
XUMHYECKOr0 aHajan3a
BOJHBIX PaCTBOPOB.

38 6

10 -

16

Paznen 4. DnekTpoXuMHUYECKHE TPOIECCHI.

4.1.

DNEKTPOXUMHUYECKHE
CUCTEMBI:
KHCJIOTHO-OCHOBHBIE U
OKHUCJIUTEIBbHO-BOCCTAHOBUT
€JIbHBIE CBOWCTBA BEILIECTBA.
["anpBaHNYECKUE DIIEMEHTHI.
XVUMHUYECKHE UCTOUYHUKHU
TOKa. DJIEKTPOJIN3
coennHeHuil. Kopposns
METAJIJIOB U 3alUTa OT
KOPpO3UH.

40 8

6 -

18

Paznen 5 Xumus

QJICMCHTOB T'PYIIII IEPHUOANYIC

CKOUW CUCTEMBI

5.1

XUMHUS JIEMEHTOB

62 10

20 -

30

5.2.

Peakmmonnast cnocoOHOCTH
BENIECTB. XUMHUUECKHE
CBOICTBa METAJLJIOB.

10 2

2 -

Pa3znen 6. DnemMeHThl OpraHu4ecKoi XUMHU

6




6.1. DneMEHTBI OPraHUYECKON 10 2 2 - 5) -
XUMHH, TTOJIAMEPHI,
OJIUTOMEPBHI.
KonTpoan 27 X X X X 27
Hroro 216 48 48 - 93 | 27
4. CTpyKTYpa U cojepKaHue TUCHHILTHHBI
4.1. Coaepxanue TUCUUNINHBI
BBenenue

XHUMHS KaK 4acTb €CTECTBO3HAHUA. MeCTO HEOPraHMYEeCKOW XMMUU B HM3YYEHUU JUCLUIUIAH
xumudeckoro 1ukna. Kparkuit 0630p paboT 0cHOBOIOJI0KHUKOB XuMKH. [Ipeamer xumuu. Bemectso.
dunocodckoe 3HAYEHHWE OCHOBHBIX XMMHUYECKHX IMOHATUN. 3HAUeHUs NMPUOOpPETeHHs 3HAHUHM I
(bopMHpOBaHUA CHELMATNUCTA B 00JaCTH MUILEBBIX TEXHOJIOTUH.

OcCHOBBI CTPOEHMS BellecTBA

ATOMHO-MOJIEKyJIsipHOe  yueHue. KBaHTOBo-mMexaHuueckas wmonaenb aroma. CrpoeHue
anekTpoHHBIX oOonouek. [Ipuniun [laynu u npaBuno Xynaa. CTpoeHre MHOTO3JIEKTPOHHBIX aTOMOB.
ITepuonnueckas 3axkon J[.M. MenneneeBa. Ilepuomnueckas cucrema. I[leproauyHOCTE CBOWCTB
3JIEMEHTOB. XUMHUYeckas cBsi3b. OCHOBHBIE 0COOCHHOCTH XMMHUYECKOT0 B3aUMO/ICUCTBUS (XUMUYECKOU
CBS3M) M MEXaHW3M O0Opa3oBaHUsS XUMHUYECKOW CBs3W. OCHOBHBIE THITBI XHUMHYECKOH CBSI3M:
KOBaJICHTHAs, HMOHHAs, MeTajulnyeckas. BajJeHTHOCTh XMMHMYECKHUX O3JIeMEHTOB. BaneHTHocTh ¢
no3unuu Teopun BajgeHTHBIX cBsizeit (BC). ['mbpuauzanms. Teopus monexynsapHbix opoutaneit (MO).
CtpoeHue U CBOICTBA MPOCTEHIIUX MOJEKYNI. XUMHYECKasl CBsI3b B KOMIUIEKCHBIX COCAMHEHMSIX U
OCOOCHHOCTH WX  CTpOeHHWs. MEXMONEKYyIsIpHOe  B3auMoOJeicTBHe. BomopomHas  CBs3b.
JIOHOpHO-aKIIENTOPHOE B3aMMOACHCTBHE MOJIEKYJd. XHMHS BeElIeCTBA B KOHIACHCHUPOBAHHOM
COCTOSIHMHM. ATperaTHOe COCTOsIHME BelmiecTBa. Kpucramummueckoe CoCTOssHHE. AHU30TPOIHS.
OcHoBHbIE TUIBI KpucTamudecknx pemetok. [Tomumopduszm. Mzomopduzm. AmopdHoe cocTosHue
BEILECTBA, €0 OCOOEHHOCTH.

B3aumoneiicTBust BenecTs

OneMeHThl XMMUYECKOH TepMOAMHAMHUKHU. DHepreTuueckue 3((eKTbl XUMHUECKUX PEaKIUH.
BuyTpennsas osHepruss u sHTanbnud. Tepmoxumus. TepmMoxXxuMudeckue 3aKOHbBI M YpaBHEHUS.
OHTanenus 00pa30BaHUS XUMHMUYECKUX coeanHeHH. CTaHJapTHOE COCTOSHHE. OHTpONUsS M ee
M3MEHEHHE NPU XUMHUYECKUX Ipoueccax. JHeprusa ['nd6ca u sneprus ['enbMrosnpia 1 ux U3MEHEHUs
IIPM XUMHUYECKUX IpoLeccax. YCIOBUS CaMOINPOM3BOJIBHOIO NPOTEKAaHUS XMMHMUYECKHUX PEaKIHM.
VYcnoBusa xumudeckoro paBHoBecusi. OOpaTuMble U HEOOpaTUMbIE peakuu. XUMUYECKUIM MOTEHIHAIL.
AKTUBHOCTb M KOO (QHUIIUEHT aKTUBHOCTH.
Xumunyeckoe u (hazoBoe paBHOBecUs. 3akoH JeiicTBus macc. KoHcTaHTa paBHOBecHs U €€ CBSI3b C
tepMouHaMuyeckumMu  pyHkiusiMu.  [lpunnun  Jle-Illatense. Xumuyeckoe paBHOBeCHE B
reTeporeHHpIx cucremax. @aszoBoe paBHoBecue. IlpaBunmo d¢a3. PacmpeneneHue BemecTs B
rereporeHHslx cuctemax. IloBepxHocTHble siBieHHs. CopOuus. AacopOIMOHHOE paBHOBECHE.
I'ereporennbie AUCTIEPCHBIE CUCTEMBI.
Xumuueckass KuHeTuka. CKOpPOCTb TOMOTEHHBIX XUMHUYECKMX peakuuid. OCHOBHOE XHUMHYECKOE
ypaBHEHHE. 3aBUCUMOCTb CKOPOCTH XMMMUYECKHUX PEaKIUil OT TeMmIepaTypbl. DHEPrusi aKTHUBAIUH.
I'omorennsiii karanus. Llennble peakunn. du3nueckre METOABI YCKOPEHUS XUMUYECKUX PEaKIMM.
Konebarenbubie peakunyu. CKOPOCTh T€TEPOreHHBIX XUMUYECKUX peakiuil. ['ereporeHHbIN KaTanus.

PacTBOpbI.
Omnpenenenre U KiaccU(UKAIUS PACTBOPOB. PacTBOpPBI HEINIEKTPOIUTOB M AJIEKTPOJIMTOB.
Bonnbie pacTBOPHI 3JIEKTPOIUTOB. ACCOLIMMPOBAHHBIE M HEACCOIMUPOBAHHBIE ANEKTPOIUTHI. CBOMCTBA
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pacTBOPOB aCCOLIMMPOBAHHBIX 3JEKTPOJIUTOB. AKTMBHOCTb. OCOOEHHOCTH BOJIbI KAaK PacTBOPUTEIIS.
DneKTpoauTHUYECKass Auccouuanus BoJbl. BomoponHelil mokaszarenb cpeabl. MOHHBIE peakuuu B
pactBopax. Jlucconmanus KOMIUIEKCHBIX COEAMHEHHH. Teopuss KucinoT u ocHoBaHuil. KoHcTaHThI
KHCJIOTHOCTH U OCHOBHOCTH.

Konnonansle cucremsl. JlucnepcHocTh U aucnepcHble cucteMbl. Kimaccupukanus Kom1ouIHbIX
cUCTeM. 30JI1 U Tenu. Munenssl u ux crpoenue. [lonyueHne KoJIIIOUIHBIX PacTBOPOB. Y CTOMYHUBOCTh
KOJUIOMJIHBIX CHUCTEM, ONTHYECKUE M IIEKTPUYECKUE CBOMCTBA. MeETOXBI MONYYEHUS U pa3pyLICHUs
KOJUIOMAHBIX cucteM. Kosutonasl B IpupoIHBIX crucTeMax. PacTBopbl OIMMEpPOB.

DJIeKTPOXMMHUYECKHE MPOLECCHI.

OKHCIUTETBHO-BOCCTAHOBUTEILHBIE MIPOIIECCHI. Onpenenenue u KJIacCU(pUKAIHs
3JEKTPOXUMHUUYECKUX mporeccoB. 3akoHbl dDapanes. TepMoaumHamMuKa 3JIEKTPOJHBIX MPOIECCOB.
[Tonstne 00 »AEKTPOAHBIX MOTEeHIMANax. [anpBaHmueckue daemMeHTh. DJIC u ee u3MepeHwue.
CrangapTHbI BOJOPOJAHBIN 3JIEKTPOJI M BOJOPOJHAs IIKala IMOTEHIMaloB. YpaBHeHue HepHcra.
[ToTennuansl METAUIMYECKUX, Ta30BBIX W  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  AJIEKTPOJIOB.
HNoncenexkTuBHbIE 3JIEKTPOABI M CEHCOpPh. MemOpanbl M MeMOpaHHBIM moOTeHIMan. Kuneruka
AJICKTPOJIHBIX IIPOILIECCOB. DJIEKTPOXUMUYECKAsT W KOHIICHTPAIIMOHHAS TOJSAPU3ALM. DJISKTPOJIH3.
[TocnenoBaTenbHOCTD ANEKTPOIHBIX MPOIECCOB. BBIXO MO TOKY. DIIEKTPOJIU3 C HEPACTBOPUMBIMHU U
PacTBOPUMBIMH aHOJIAMH.

Kopposust u 3ammra MetauioB U cruiaBoB. OCHOBHBIE BUIBI KOPPO3UHU. XUMUYECKAsT KOPPO3HUSL.
DnexTpoxumuueckas Kopposus. Kopposus moa aeicTBueM Oy AalomuX TOKOB. MeTOAbI 3alUThl OT
KOPPO3UH: JIETUPOBAHUE, IICKTPOXUMHUYECKAs 3allMTa, 3alIUTHBIC MOKPHITUS. V3MEeHEeHUEe CBOWCTB
KOPPO3UOHHOMU cpebl. THIrMOUTOPBI KOPPO3UH.

DNEeKTPOXUMUYECKUE CHUCTEMbl. XHMHUYECKHE HUCTOYHMKHM TOKA. JIEKTPOXUMHUUYECKUE
SHEPrOYCTAHOBKH. DIEKTPOXMMHUYECKHE MPeoOpa3oBaTend, KOHIEHCATOPBL. JIEKTPOXUMHUYECKAs
00paboTKa METAIIOB. DIEKTPOXUMUIECKUE TIOKPBITHSL.

XuMusi 3JIeMEHTOB TPyI NEePHOINYECKOI CHCTEMBbI

XUMHS 3JEMEHTOB TPYII NEPUOAUYECKON cucTeMbl. CBOICTBA 3JEMEHTOB U MX Ba)KHEHIINE
COEJIMHEHUS] B COOTBETCTBUHU C IOJOKEHUEM 3JIEMEHTOB B nepuoauueckor cucreme. IIpu o030pe
AJIIEMEHTOB yAelnseTcss 0oco00e BHUMaHHUE CBOMCTBAM Ba)KHEHMIIIMX MaKpOdIEMEHTOB (Kaius, HATpus,
KaJblUsl, MarHusi, KpeMHus, a3ota, (ocdopa, ceprl, Xjaopa), MUKPOIIEMEHTOB (QITIOMUHUS, XKejesa,
[IMHKA, MEIU, OJI0Ba, XpOMa, MapraHiia, CypbMbl, Hoaa, ¢pTopa), TOKCHUHBIX 3JIEMEHTOB (MBILIbSIKA,
PTYTH, CBUHIIA, KaIMUs).

Bonopon. Bomopon B mpupoze. M3oromsl Bomopona. BaneHTHBIE BO3MOXHOCTH aromMa u
XapakTepHbie cTeneHu okuciaeHus. Monekyna H2. [lonyuenue Bomopoaa. Ouzndeckue U XUMHIECKUE
CBOMCTBa MpOCTOro BewiecTBa. PacTBopeHue BoIOpoJa B MeTaiaX. ATOMApHBI BOJOPOA, €ro
MOJIyYE€HUE U peakluoHHas crocoOHocTh. KoBaneHTHbIE coemHeHust Bogopoaa. BomopoaHas cBs3b,
MIPUYKHBI €e 00pa30BaHusl, CIIOCOO OMUCAHUSI.

Kucnopon. ITonoxenune B nepuoauueckoit cucreme. Kucnopon B nmpupoje. M30tomnsl Kuciopoza.
BanieHTHBIE BO3MOKHOCTH aTOMa M XapaKTepHbIE cTeneHu okucienus. Monekyna O;. [Tapamaruerusm
kuciopoga. Ilomydyenne kuciopona. PuU3MYECKHME UM XUMHUYECKHE CBOMCTBAa MPOCTOrO BEIIECTBA.
Annotponusi KUCIopojia, 030H B armocepe. B3anmoneiictBue kuciaopoaa ¢ BOJOpooM. MexaHU3M
peakuuu Bojiopoaa ¢ kuciaopogoMm. CoelMHEHUs KUCIOpO/ia C BOJOPOIOM, THAPOKCHUIL, BO/IA, IEPOKCU
Bojioponia. Tepmuueckoe U pOTOXUMHUECKOE pas3iiokeHue Bojbl. IlodmydyeHue u cBoiicTBa mepokcuaa
Bojopona. HyO; kak OKUCIMTENh W Kak BOCCTAHOBUTENb. [IpuMeHeHHE mepoKcHaa BOAOPOA.
CocTosiHUS KHCTOpOo/ia B €ro coequHeHHsIX. OKCUIBI U UX KIACCU(pUKAIIUSL.

Onements! VII rpynmel. [Mamorensl. OOmas xapakrtepuctuka rpynnbl. CTpoeHHE 3JE€KTPOHHBIX
000J1049€K aTOMOB, TOTEHIIMAIBI HOHU3AIUH, CPOJICTBO K DJIEKTPOHY. DIEKTPOOTPUIIATEIIEHOCTh aTOMOB
U XapaKTepHble cTereHu okucieHus. CoelnHeHus: ¢ BOJOpo1oM. MeToibl MoTy4eHus U (pu3nyueckue
CBOMCTBa TrajoreHoBOAOpPOAOB. KHCIOTHBIE U  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOICTBA,
peaKnMoHHAasE CIOCOOHOCTh. ['ajoreHHble MOHBI M UX COCTOSIHHE B BOJHBIX pacTBopax. ['anoreHusl
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MeTaisioB. O01as XapakTepuCTUKa OKCUJIOB U OKCUKHUCIIOT: CTPOEHUE MOJIEKYJ, XapaKTep U SHEpTus
cBsi3H. TepMOoAMHAMHYECKHE XapaKTePUCTUKH oOpazoBaHus. COeNUHEHUS TaJOT€HOB JIPYT C JPYTOM.
B3anmopeiictBue ¢ Bogoil. OKHCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMY TaJIOTEHOB U UX COEAMHEHUI
B BOJIHBIX PacTBOpaX.

OneMeHThl VI rpynmel. XanekoreHnbl. O01Iast XapakTepucTrKa rpymibl. CTpOSHHE JIEKTPOHHBIX

000JI09€K aTOMOB, TIOTEHITHAIIBI HOHU3AIUH, CPOJICTBO K AJIEKTPOHY. BaneHTHBIC BO3MOKHOCTH aTOMOB
U XapakTepHble crereHu okucienus. CoequneHus ¢ BogopoaoM. O01as xapakTepucTuka OKCUIOB U
OKCUKHCJIOT: CTPOCHHE MOJIEKYJI, XapaKkTep CBs3H, sHepreTvka. [losydeHue u XxuMu4yecKkue CBOMCTBA
okcuaoB X0, u XOs. Kucnorer HoXO3 1 HpXO4. OKCUKUCIOTHI Cephl: MPUYMHBI UX MHOTO00pa3usi,
KJIacCU(UKALIUS, CTPOCHUE M XUMHYECKHE CBOMCTBA. OKHCIMTEIHLHO-BOCCTAHOBHTEIBHBIC PEAKIIHH
XaJIbKOT'€HOB U UX COCIMHEHMI B BOJHBIX PACTBOpax.
Onementsl V rpymnmbl. O0mias xapaktepuctuka rpynmbl. CTpoeHUe 3NIEKTPOHHBIX 000JI0YEK aTOMOB,
MOTEeHIIMAIbl MOHU3ALMU, CPOJCTBO K 3JeKTpoHy. lIpocTsie BemiecTBa, amioTponus. OcoOeHHOCTH
azora. Coenunenust ¢ BoaopoaoM. Okcuzbl azota. opMbl CyIIeCTBOBAHUS, CTPOCHUE U IHEPreTHUKA
MOJIEKYJI. MeToIbl Mony4YeHus: OKCUAO0B a30Ta. OKCHUKHUCIOTHI a30Ta - a30THOBATHUCTAasl, a30TUCTas U
a30THasl KUCIJIOTHI, X CTPOEHHUE, CBOMCTBA U METO/IbI MOJYyUYEHHUs, HUTPUTHI U HUTPATHL. TepMmuueckoe
paznoxxenue HuTpaToB. Okcunbl pochopa u Apyrux 3MeMeHToB rpymibsl CTpOoeHUE U CBOWCTBA KUCIOT
docdopa. Cynsdpuasl. Dopmbl U cTpocHHE MOJIeKYIL. [lolydeHrne 1 XUMUYECKUE CBOWCTBA.

Onementsl IV rpynmnel. OO1iast xapakreprcTuka rpymnibl. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX
000JI09€K aTOMOB, IMOTCHIIHAIIBI HOHU3AIUH, CPOJICTBO K JIeKTpoHY. [IpocThie BemecTBa, aluioTPOIH L.
Heopranunueckas xumusa yrinepoga. Anmas, rpadut, kapounsl, ¢ymiepeHbl. OKCHABI yriepoja,
SHEpPreTHKa, CTPOEHUE MOJIeKyl M cBoiicTBa. Okcokuciorel yriepona. KapOonartel. CoenuHeHus
3JI€MEHTOB MOJArPYIIIbI KPEMHUS C BOAOPOIOM.

Onementsl I rpynnel. O6mas xapakrepuctuka rpynnbl. CTpoeHHE 3JEKTPOHHBIX 000J0YEK
aTOMOB, MOTEHLMAJIbl HWOHU3ALMM, CPOACTBO K 3JeKTpoHy. lIpocteie BemectBa. CoeauHEHUs ¢
BogopooM. bopar u gubopar. Dopmbl 1 CTpoCHHE MOJIEKYIT. TPEeXIEHTPOBBIC AEKTPOHOISHUITUTHBIC
CBSA3M B MoIleKynax OopaToB. ['mapuibl aqrOMUHUS U €ro aHajgoroB. BzaumopeilicTBue ¢ BOJOM.
Kucnotsr 6opa. Mera-, Terpa-, oprodopartsl. I uapataeie GOpMbI OKCHIIOB TFOMUHUS U €r0 aHAJIOTOB.
AMdoTEpHOCTH THAPOKCOPOPM.

s-Onementsl | wu Il rpynm. OOmas xapakrtepuctuka s-daeMeHToB. lllenounsie wu
IeI0YHO3eMeNNbHbIe MeTallIbl. CTpOeHHE ANEKTPOHHBIX 000J0YEK aTOMOB, MOTEHIIUATIBl MOHHU3AIHH,
CPOJICTBO K 2JIeKTpoHY. [IpocThie BelecTBa, BOCCTAHOBUTEIBHBIE CBOMCTBA. B3auMoaeiicTBue ¢ BOOM.
Bonopoansie coenunenus snemeHtoB I m II rpynn. Monssle ruapuasl. B3aumoaelcTtBue MOHHBIX
TUAPUZIOB ¢ BOJMON. OKCHABI IIEJTOYHBIX METAIOB, (POPMBI, YCTOWYMBOCTh, XUMUYECKHUE CBOMCTBA
okcuao0B. Ilepokcuapl, CynepoKcHabl, 030HUIbI IIEIOYHBIX METAIOB. ['MIPOKCHUIbI IIETOYHBIX H
nieIoyHo3eMenbHbIX MeTauioB. [llenoun. Conu menoyHpIX METauIoB, UX paCTBOPUMOCTH [ upaTarus
HMOHOB IIEJIOYHBIX MeTaIOB. CONM 11€T0YHO3EMENBHBIX METAIIOB, UX PACTBOPUMOCTb U TUIAPOIIU3.

Xumus OmaroposnHbix ra3oB. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX O0OJOYEK aTOMOB, HX
BAJICHTHBIE BO3MOXXHOCTH. DPTOPH/IBI KCEHOHA, ITyTHU UX MOJIYYeHHs] U XUMHUUYECKHe cBoiicTBa. [Ipupona
XUMHUYECKUX CBSI3€H B COCTMHEHUSIX OJaropoJHBIX Ta3oB. [ HMIlepBajeHTHBIE CBsI3M. B3anmmoelicTBue
(GTOpUIOB KCEHOHA C BOJIOU U IIenodamMu. OKCUPTOPUABI, OKCUJIBI U OKCUKUCIOTHI KCEHOHA.

Oco0OeHHOCTH XHMMHUHU 3JIEMEHTOB TIJIaBHBIX HOArpymm. Tumuyeckue sneMmeHTsl Il mepuona
CtpoeHue AMEeKTPOHHBIX 000J0UYEK aTOMOB, BaJIEHTHBIE U KOOPJAWHAIMOHHBIE BO3MOXKHOCTH, G- U T-
cBs3u. OKcHIBI a30Ta W yriaepojia U UX OTIMYME OT OKCHAOB ¢ocdopa u kpemHus. OcobeHHOCTH
ruapuaoB Il mepuona. BomoponHas cBsizb. JlMaroHambHOE CXOACTBO KHCIOpOJa W XJjopa, Oopa u
KpeMHHS1, OCpUIUINS U aTFOMUHHS.

OO0mass XapakTepUCTUKAa TEPEeXOIHBIX 3JIeMeHTOB. OCOOCHHOCTH CTpOeHusi aromMoB d-u
f-snemenToB. OpOuTaNbHBIE PaJUyChl, JHEPTUH HOHMU3AIMHU, CPOJICTBO K IJIEKTPOHY. MHOrooOpasue
creneHed okucieHus. OTANYMs OT AJIEMEHTOB INIABHBIX MOArpYMI. BhICOKME CTENEeHU OKUCIEHUS U
MOJICKYJISIpHBIE CcOequHeHUs. Hu3kue CTeneHW OKWCICHHs W COCIUHEHMsI TEePEMEHHOTO COCTaBa.
Meramnnueckoe COCTOSIHUE NPOCTHIX BemiecTB. CXOACTBO U Pa3IniMsl AJIEMEHTOB NIEPBOT0, BTOPOTO U
TPETHETO MEePEXOTHBIX PSIOB.



DJIeMeHTbI OPraHU4eCKOil XMMMH.

Opranuueckue MOJMMEpPHbIE Marepuanbl. MeToAabl MOJy4eHHS IOJIMMEPOB, MOJIUMEPHU3ALINs,
nonukoHAeHcalus. CTpoeHue U CBoiCcTBa noauMepoB. [IpuMeHeHne noammMepos.

4.2. Conepxanue JeKIuii

HaumenoBanue u COACPIKAHUC JICKIIUN

Koi-Bo
qacoB

BBCI[GHI/IG. OCHOBHBIC TOHATUS ¥ 3aKOHBI XUMUHU HPGHMGT XMMHHU. 3HAaYEHUE XUMUH
B HAYYHO-TCXHHUYCCKOM IIPOIrpecce OCHOBHBIE TIOHATUS W 3aKOHBI XHMHH.
DKBUBaJICHTHI IPOCTBIX U CJIOXKXHBIX BCHICCTB. 3aKOH DKBHBAJICHTOB.

XuMmus U nepuoguueckas cucrema 3ineMeHToB. CtpoeHue aromoB COBpEMEHHBIE
IIPEACTABICHUS] O CTPOCHHHM aTOMOB DJJIEMEHTa, OCHOBAaHHBIE Ha HEKOTOPBIX
II0JIO’KEHUSAX KBAHTOBOM MEXaHMKH: IBOMCTBEHHAs KOPITYCKYJIIPHO-BOJIHOBAs IIPUPOJIA
JJIEKTPOHA, IPUHLMUII HEONPEIEICHHOCTH, KBaHTOBble uuncna. Ilpuamun Ilaymw.
[IpaBuna M MOpSAAOK 3allOJHEHMsT aTOMHBIX opOuTanei, mpasuio KiieukoBckoro,
Xynpaa, 3amnper Ilaynum MHOTORJIEKTPOHHBIX aTOMOB. B3aMMOCBS3b pPacIONOKEHUs
JJIEKTPOHOB B aTOMax € UX XMMUYECKHMMHU CBOMCTBaMu. llepuonnueckuil 3aK0H B CBETE
CTPOEHHsI aTOMOB, IIEPUOJIMYECKAsT CUCTEMA IEMEHTOB. HeKkoTophle XapaKTepUCTUKU
aTOMOB DJIEMEHTOB: PaJ1yChl aTOMOB U HOHOB, YHEPI'Hsl HOHU3ALUHU, SJHEPTHsI CPOJICTBA
K 2JIEKTPOHY IEKTPOOTPUIATEIBHOCTb

Xumuueckasi cBsa3b HopmaiibHOE M BO30YXKIAEHHOE COCTOSIHHME aTOMOB. OCHOBHBIE
TUMBI U XaPAKTEPUCTUKU XUMUUYECKOM CBSI3U: METOJ BAJCHTHBIX CBSI3€H, MOHSITHE O
METO/IE MOJIEKYJApHBIX opOutaneil. CBs3b KOBAJEHTHAs, JIOHOPHO-AaKIENTOpPHAS,
WOHHAs, MeTaJuInuecKasi, BOJOPOJHAs. 3aBHUCHUMOCTb CBOMICTB BEIIECTB OT THUIIA
XUMHYECKOU CBSI3H.

Xumundeckass TepMoanHaMuKa. OCHOBHbBIE TOHATUSA U 3aKOHBI. TepMoanHaMu4ecKas
cuctema. BHyTpeHHss1 »Heprusi TepMoAMHaMHU4yecko cucteMbl. TemmoBoit 3¢ dext
peakuuu. IlepBoe Hayalo TEPMOIMHAMHUKH. OHTAIbNHA. TEpMOXMMHUYECKHE
ypaBHeHud. 3akoH ['ecca. Bropoe Hauano tepmoauHamuku. CTaHgapTHas 3HTPOIHUSL.
@DakTopbl (SHTPONUNHBIA W DHTANBIUNHBIN), OMPENEISIONINEe BO3MOXHOCTh WM
HEBO3MOKHOCTh CaMOIIPOU3BOJIBHOTO IIPOTEKaHUs IIPOLIECCOB.
N300apHO-U30TepMUYecKUil moTeHMan. HampaBieHHOCTh XMMHMUYECKHX IPOIECCOB.
Oueprus ['enbMrosnbia (M30X0pHO-U30TEPMUYECKUI TOTEHIHA).

XuMpdeckass KMHETHKA. XMMHUYECKOE paBHOBECHE |'OMOreHHBIE M TE€TEPOrcHHBIE
XUMHUYCCKUC ITPOLCCCHI. CKOpOCTB U MCXaHU3M pPCaKIHU. q)aKTopI)I, BIIMAKOIIINE Ha
CKOPOCTh XMMHYECKHMX pEaklUMi. 3aKOH IEHCTBYIOIIMX MacC, KOHCTAHTa CKOPOCTH,
KMHCTHUYECKHUEC YpPaBHCHUA, MOPAAOK pPCaKIHU. 3Hepr1/1${ AaKTUBaAIM, IIPaBUIIO
Bant-T'odda, ypaBaenue Appenunyca. Karanus. Cmenienne XMMH4eCKOTo paBHOBECHS.
ITpunnun Jle-IlaTense.

PacTBOpHI M peakiuy B BOAHBIX pacTBopax. PacTBopeHue Kak (PU3MKO-XUMHUYECKUH
npouecc. ConbBartanus. ConbBaTbl. OCHOBHBIE CBOWCTBA BOJBI KAK PacTBOPUTEIIS.
I'mppatsl. Kpucramioruaparsl.
PactBopuMocTh BemiecTB. PacTBopeHne TBepIbIX, KHUJIKHX U Ta3000pa3HbIX BEIECTB.
BnusHue Ttemmeparypbl, JaBI€HMs, IPUPOJABI BEUIECTB HA MX B3aUMHYIO
pacTBOpUMOCTh. TepMOJMHAMUKa pacTBOpeHHs. MueanbHble W HEWACAIbHBIE
pacTBOPBI.

BHeKTpOJ'II/ITI/ILIeCKaSI Jucconuanus. Bmmsguaune npupoasl BCUICCTBA Ha €TI0
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CHOCOOHOCTh K 3JIEKTPOJIMTHYECKOM JUCCOLUMAIMA B BOJHOM pacTBope. MexaHH3M
aucconnanuu. I'maparanus HOHOB B pacTBope. OCHOBAaHUS U KHCIIOTHI C TOYKH 3pEHUS
TEOPHUH DJIEKTPOJIMTHYECKON aucconuanuu. 1IpoTtoHHas Teopus KUCIOT U OCHOBAHMM.
Houn runpokconus. [Iporeonurnyeckoe paBHoBecHe. Jucconnanus CpeJHUX, KUCIBIX U
OCHOBHBIX COJICH.

CunbHble U cradble 37eKTposInThl. CTEeNeHb AUCCOLUALMU 3JIEKTPOJIUTOB. DaKTOPHI,
onpeAenslue creneHs quccouuanui. OCHOBHbBIE MPEICTABICHUSI TEOPUU CUIIBHBIX
JNEKTPONUTOB. VICTUHHAA M KaXylIascsl CTENEHb IUCCOLMALMUA B PACTBOPE CHUIIBHBIX
neKTpoauToB. KOHIEHTpanuss HMOHOB B pacTBOpPE M AaKTUBHOCTb. PaBHOBecue B
pacTBOpE CWIBHBIX NIEKTPoiIuTOB. KoHcTanTa aucconnanuu. MakTopsl, BIUAIOIME HA
BEJIMYMHY KOHCTaHThI aucconranuy. CBs3b KOHCTAHTBI JUCCOLMALUU CO CTENEHBIO
JUCCOLUALINN.

Jucnepcubie cuctembl. Kiaccupukanusi TucnepcHbIX cucteM. I'pybonucnepcHbie
CHUCTEMBbI, HUX CBOMCTBAa M HCIIOJIB30BAaHUE B CEIILCKOM Xxo03diicTBe. Kosounneie
pacTBOPBI, OCOOCHHOCTH CTPOCHHUS, CBOMCTBA. PacTBOpPHI, KaK TOMOTCHHbBIE CHCTEMBI.
CrniocoObl BbIpa)KeHHsI KOHIIEHTPALMU pacTBOpPOB. Teopus pa3z0aBieHHBIX PacTBOPOB,
HeasekTpoauToB. Ocmoc. OcMoTHueckoe AaBiieHue. JlaBieHHE HACBIILIEHHOrO mapa.
TemnepaTypa KumeHuss M 3aMep3aHus (KpUCTAIIM3allksi) pPacTBOPOB. 3aKOHBI
Bant-T'odda u Paymst nist HEdJIEKTPOIUTOB M 3JIEKTPOIUTOB, UCIIOJIB30BAHUE WX IS
W3TOTOBJICHUSI OXJIAXKJAIOIMINUX M aHTHOOJIEICHUTEIbHBIX CMa30K U KHIAKOCTEH.
AnTtndpusbl. CuibHbIe U c1a0bie 3JeKTpoauThl. KOHCTaHTa U CTENeHb TUCCOIHALINH.
Wzotonnueckuit  koadduument. 3akoH pazbaBienus OcrtBanbga. HMonHoe
Ipou3BeleHue BOAbl. Bomoponnelii nokasarens. I'maponns. Ero 3HadueHue Ipu
WCIIONIb30BAaHUU yNOOPEHHM U OKCIUTyaTalliM CeJbCKOXO3SMCTBEHHON TEXHUKH.
Kectkocth Boabl M crocoObl €€ ymsardeHus. Coisn, 00yCIaBIIMBAIOIINE JKECTKOCTD
Boabl. JKecTkocTh KapOoHaTHas, HekapOoHaTHas, oOmas. Bpex, mnpuunHSIEMBIi
000pyI0BaHUIO TIPU UCTIOIB30BAHUH KECTKOU BOJIbI. ENMHUIIBI BEIPAKEHHS dKECTKOCTH.
CriocoOb1  ompeneneHusi JKECTKOCTH BOJBL. METOIbl  yCTPaHEHUS JKECTKOCTH:
XUMHUYECKHE, HOHHO-OOMEHHbIE, OMarHuyMBaHWe BOJbl. OCHOBBI XMMHUYECKOIO
aHayn3a. OCHOBHBIE IOHATHS U IPEJCTABJICHUS.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE IponecCul: ONpeACJICHUC, TCPMOANHAMHKA,
HAIPpaBJICHHOCTH, BO3MOKHOCTb IPOTCKAaHUA B 3aIAHHOM HAIIPABJICHUH. 3J'IeKTp0I[HLII>i
MOTCHIMAJI Ha I'paHUIIC FGTGPOFGHHOI\/JI CUCTCMbI MCTAJI-OJICKTPOJIUT. CTaHI[apTHI:II\/’I
BHCKTpOI[HLIP’I MOTCHIUAL, PAA HAIIPS)KCHUA MCTAJIJIOB, €TI0 3HAUCHHUC. I'ansBannueckue
OJICMCHTHI. HpI/IHHI/IH pa6OTI)I. XUMUYEeCKHEe HCTOYHUKH TOKa. «CYXI/IC» 9JICMCHTHI,
AKKYMYJIATOPBI, TOIIJIMBHBIC 3JICMCHTHI.

Koppo3us metamnos. 3amura OT KOPpPO3MHM. XUMHUYECKas U DIIEKTPOXUMUYECKas
Koppo3us. IlpuumHBl W MeXaHM3M D3JIEKTPOXMMHYECKOM KOppo3uHu. Yiuepo,
IpUYUHsAEMBIA Koppo3uei. Koppo3us ¢ KucinopoJHoi 1 BOJOPOAHOM AETIONSpU3ALUECH.
MukpoKIMMar XUBOTHOBOJUYECKMX IOMEIIeHU. Ero BiausHHE Ha MeTalNIMYecKue
netand, o0opyaoBaHHMs. MeTonpl 3aIlIUTBl OT KOppo3uu. JlakokpacouyHble U
METAJIJIMYECKHE TOKPBITHS, MPOTEKTOpHAs 3allluTa, 3JieKTpo3amura. WHruouropst
KOpPPO3HH.
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DNEKTPOIN3 PacIuiaBOB U BOJAHBIX PacTBOPOB 3J1eKTposiuToB. [locnenoBarenbHOCTh
paspsia 4acTHWIl Ha DJEKTPOAAaX MPH DJIEKTPOIM3E B 3aBUCUMOCTH OT BEIUYHHBI
ANEKTPOJHOro mnoreHuuana. llomspuzamus npu snextponuse. llepeHanpsbkeHue.
DNEKTPOIN3 C paCTBOPUMBIM aHO10M. O0IaCTH UCIIOIB30BAHUS AIEKTPOIIH3A.
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Peakumonnas ciocoOHOCTh BemecTB. O0IIMe CBOMCTBA ((U3NUECKUE H XUMHUECKUE)
metauioB. CrocoObl TOJMYYEHHST METAUIOB W3 PyA: THPOMETAIUTYpTHYECKUH,
METAIJIOTePMHUUECKHIA, THIPOMETAUTyPTrUYeCKHi, AIIEKTPOXUMHUYECKHI.
PadunupoBanne metaymoB. B3zammoneicTBHE METAIOB C HEMETAJIaMH, BOJIOM,
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KuacioTamu, mienoyamu. AmdotepHocTh. KomruiekcHble coeaunHeHus. OCHOBHBIE
craBel.  MetammooOpasHble COCMUHEHUS (HUTPHUIBI, THAPUIBI, KapOWABl), HUX
XapaKTEPUCTHKA U UCIIOJIb30BaHHE.
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Bogopon. OO6mas xapaktepuctuka Bojpopoaa. Ilonoxenue Boaopoia B
[lepuonuueckoii cucreme. CTpoeHue aroma. BajJeHTHOCTh M CTENEHb OKHUCICHHS
aTOMOB. XapaKTePUCTHKA XUMUYECKUX CBSI3€H B COCAMHECHUSIX.
®dusnueckue M XUMHUYECKHE CBOWMCTBa BOAOpojaa. Bomopoja Kak BOCCTaHOBUTEIIb.
BoccranoBurenbHas CcOCOOHOCTh aTOMAapHOTO M MOJEKYJISPHOIO  BOJOPOJA.
BzaumopeiicTBue Bogopoa ¢ METAJLIAMA U HEMETAJIJIAMH.
®opmbl  HaxoxkJaeHUs Bojopoaa B mpupoge. CrnocoObl MOTy4yeHUS CBOOOIHOTO
Bozopoaa. [Ipumenenne Boopoaa. Bompopo kak nepcneKTUBHOE roproyee.

Bopa kak BaxkHelilee coelMHEHNE BOJIOPOa, e (pU3nueckre 1 XUMHUYeCcKre CBOMCTRA.
AKBaKOMIUIEKCHI U KPUCTAJIOTUIPATHI.

Ilepokcuny  Bomopoma. Crpoenue  Monekyd.  Ilomyuenuwe.  YCTOMYMBOCTB.
OKHCIUTENIbHO-BOCCTAHOBUTENIHLHBIE CBOMCTBA B pa3IMUHbIX cpepax. [Ipumenenue.
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p - DneMeHTHI ceibMOM rpynmnbl (rajgorensl). OOmas xapakTepucTHKa 3JIEMEHTOB.
Crpoenue atromoB. M3MeHeHue 1O rpylIe aTOMHBIX PaJAMyCOB, HOHU3ALMOHHBIX
NOTEHLIMAJIOB, CPOJCTBA K OJIEKTPOHY M 3JIEKTPOOTPHULATEIBHOCTH 3JIEMEHTOB.
BasleHTHOCTD M CTENEHb OKUCIEHUS aTOMOB. M3MeHeHue 1o rpynmne yCTOWYHMBOCTH
COCIMHEHUIN B BBICIIEH CTEICHM OKHMCIEHUS aTOMOB. XapaKTEPUCTUKA XMMHYECKHX
CBsi3el B coenuHeHUsX. [[pu3Haku MeTaITMIHOCTH Y oja. OcoOeHHOCTH (ropa.
Haxosxnenue B npupoze, crnoco0sl noiaydeHus. PeakiioHHast cnocoOHOCTh I'aJOr€HOB.
OTHoleHue K BOJIE, 111eJ04YaM, MeTaljlaM U HeMeTaulaM. TOKCUYHOCTb IaJIOr€HOB.
Bonopoanele coequHEHMsI TaJIOT€HOB, UX HaXOXKACHHE U NpUMeHeHHe. [Ipumenenue
COJISTHOM KHUCJIOTBI B UIIIEBOM MPOMBIIUIEHHOCTH. COM rajloreHBOJOPOIHBIX KHUCIIOT.
Kucnoponuele coenuHeHust ranoreHoB. HMx  kucinorsl, comu. Mcnosnbs3zoBanue
KHUCJIOPOJIHBIX COEIMHEHUN XJIopa JUIsl OTOEJIKM MYKH; KHCIOPOJIHBIX COEIWHEHUN
Opoma sl yIIydllIeHHsI KayecTBa XJieba.
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P — DJIEMEHTHI IECTON IPYIIIBI (XabkoreHbl). OO0I1as XxapakTepUCTHKa SJIEMEHTOB.
Crpoenne aromoB. M3MeHeHue 1o rpyle aTOMHBIX paAMyCOB, HMOHU3ALUOHHBIX
MIOTEHIMAJIOB, CPOJACTBA K JJIEKTPOHY H JJIEKTPOOTPULATEIIBHOCTH JJIEMEHTOB.
BajleHTHOCTE M CTENEeHb OKHUCIIEHHWS aTOMOB. M3MeHeHue 1o rpymmne yCTOMYUBOCTH
COCIMHEHUHN B BBICIIEH CTEIIEHHW OKHCIICHHsI aTOMOB. XapaKTEPUCTHKA XUMUYECKUX
cBsizell B coeuHeHusX. CKIOHHOCTh K 00pa30BaHUIO KATHOHHOW W aHHMOHHOH (opM,
00pa30BaHUIO TOMOIIETIHBIX [TOJIMMEPHBIX COEAMHEHNUN. I3MeHeHne MeTauInueckoro u
HEMETAJUIMYECKOr0 XapaKTepa JIEMEHTOB 110 IPYIIIIE.

XvMHYeCKHue CBOMCTBA TMpOCThIX BewecTB. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE
cBoiicTBa. OTHOIIEHNE IPOCTBIX BEIIECTB K METANIaM U HEMETAJUIAM, BOJIE, KUCIIOTaM,
niesro4am.

DopMBI HAXOXKIACHUSA JJIEMEHTOB B ITpupoje. IIpuHIun noaydeHus KUCIopoaa U 030Ha.
IIpuMeHeHre MPOCTHIX BEIIECTB.

I'mppunel Tunma H29. Ctpoenne monekyn. Tepmudeckass ycToiuuBocTh. Ou3ndeckue
cBoMcTBa. M3mMeHeHme  TeMmiepaTypbl IUIABJIEHMS W KHIIEHHS B pPsAy
BOJA-TEIIIYPOBOAOPOL.

XUMHYECKUE CBOMCTBA. BOCCTaHOBUTENIBHBIE W KHCIOTHBIE CBONCTBA B PNy
BOJa-TEIIIyPOBOAOPOI. CepoBogopon. CaoiicTBa. TokcuyHOCTD
XaJIbKOTre€HOBO0POo10B. OOIIMe MPUHIUIBI UX MOTyYEHUSI.

XanpkoreHnapl. CpenHue M KHCIbIE XaJbKOI€HHMJBl KaK IOJIYIPOBOAHHKOBBIE
MaTepHabl.

I'mppuner cepsr HpSn. Crpoenne Monekyn. YcroWuuBocTb. KucnotHele wu
OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBA.

Oxcunel. Oxenpst anemenToB (IV, VI). Ocobennoctu crpoenus. OTHOIIEHHE OKCHIOB
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K BOJE, KuciaoraMm u 1menodyaM. OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.
[Tonyuenne. Wcnonp3oBaHWE [HOKCHIA CEpbl KAaK KOHCEPBAHTA B MHUIIEBOM
MPOMBIIIIEHHOCTH.

Cepnas, ceseHoBasi, TeTypoBasi KUCIOThl. CTpoeHHE MOJIEKY]T U aHHOHOB KHCIOT.
Kuciornele W OKUCIAUTENbHBIE CBONCTBA B PSly CEpHAA-TEIUIypOBas KHUCIIOTHI.
CBoiicTBa pa30aBICHHON U KOHIICHTPUPOBAHHON CEPHON KHCIIOTHI.
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[Toarpynna aszora. OOmas xapakTepucTuka »3i1eMeHTOB. CTpoeHHE aTOMOB.
M3MeHeHune 1o rpyIe aTOMHBIX palyCOB, HOHU3ALMOHHBIX IOTEHIIMAIOB, CPOJCTBA K
NIEKTPOHY M 3JEKTPOOTPHULATEIBHOCTH 3JIEMEHTOB. BajeHTHOCTP M CTENeHb
OKHUCJICHHs aTOMOB. M3MEeHEHMe IO Ipylie yCTOMYMBOCTH COEAWHEHHN B BBICLIEH
CTENEHM OKUCJIEHMSI aTOMOB. XapaKTEpUCTUKA XMMHYECKHX CBSA3€H B COEAMHEHHUSX.
CKJIOHHOCTB K 00pa30BaHUIO KATUOHHON M aHHOHHOM (hOpM, KOMITIIEKCOOOPAa30BaHUIO.
CoenuHeHus a30Ta, CIOCOOHBIE BBICTYNIATh B pOJM JUTaHaoB. 3MeHeHus
METAJUINYECKOTI0 U HEMETAJUIMYECKOI0 XapaKTepa 3J€MEeHTOB 1o rpynne. OcobeHHOCTH
azota. [IpumeHeHnue a3oTa 17151 XpaHEHUs! MUILIEBBIX IPOAYKTOB.

[Tpocteie BemectBa. OcobeHHocTH cTpoeHHs. CKIOHHOCTh K  00pa3oBaHMIO
noJIMMEpHBIX GopM (ocdopa, MBIIIbIKAa U CypbMbl. XUMHUYECKast CBSI3b B MOJICKYJIE
azota ¢ no3uuu Teopur BC u MO. Anmnorponssie Monudukanuu Gocdopa, MblIbska
U CYypbMbl, 0COOEHHOCTH cTpoeHus. OKUCIUTEIbHbIE CBOMCTBA IPOCTHIX BELIECTB.
XUMHUYECKHE CBOICTBA MPOCTHIX BeleCTB. PeakiioHHast ciocOOHOCTh MOJIEKYJIIPHOTO
u aTOMAapHOTO asoTa, oernoro " KpacHOTo docdopa.
OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  CBOMCTBA IPOCTBIX  BemlecTB. (OTHoLIEHUE
IPOCTHIX BEIIECTB K HEMETAJlJIaM, METajlllaM, BOJIE, KUCJIOTaM U LIEJI0YaAM.

DopMBbl HAXOXKACHUS 3JIEMEHTOB B IIPUPOJIE U IPUMEHEHHE ITPOCTHIX BELIECTB.
I'unpunst OH3. ctpoenue mosnekyi. MI3meHeHne TemnepaTypsl IUIaBJICHUS U KUTIEHUS B
psay aMMMAK-BUCMYTUH. l3MEHEHHME TEpMHUUYECKOM YCTOMYMBOCTH, PEAKLMOHHOMN
CIOCOOHOCTH, BOCCTAHOBUTEINIBHBIX CBOMCTB, CKIIOHHOCTH K PEAKIMH IPUCOEIUHEHUS B
psany aMmMuak-BucMyTHH. OOpa3zoBaHKe U YCTOHYHMBOCTh HOHOB aMMOHHUS U (hocOHMSL.
[Ipunuune! nomyuenus rugpuaos JHs.

Ammuak. [lomydenume. TepMoamHamMuyeckas XapaKTEPUCTHUKA pEAKIM CHHTE3a
ammuaka. JKnakuii aMmmuak Kak pacTBOpuTenb. PacTBopenue aMMuaka B Bozie. Peakiu
MPUCOEANHEHNUS aMMUaK. AMMHUHOKOMIUIEKCH. Conu aMMoHus. Peakuuu 3amenieHust
Bozopoja B ammuake. Amuabl, uMuabl. Hutpunael. Peakiuu okucieHuss amMMHaka.
IIpuMeHeHne aMMHaKa.

Oxkcunst azota (I, IL, I, IV, V). Ctpoenue monekyn. OTHOIIEHHE K BOJE, IIETOYaM.
Oxucnutenbhble cBoiicTBa. [IpuHIMNBI moidydeHHs. TOKCMYHOCTH OKCHIOB a30Ta.
BnusiHue Ha OKpyXarouyro cpeny.

A3zoructas kucinora. CrTpoeHHe ee MOJIEKYJbl M HUTPUT-MOHA. HUTpUTEHL
OxucIuTENBHBIE CBOMCTBA KUCIOTHI U HUTPUTOB. TOKCUYHOCTH HUTPUTOB.

A3zotHas kucinora. CTpoeHHWE MOJEKYIbl a30THOM KHUCIOTHI M HUTpaT-HOHA.
OxucnuTenbHble CBOMCTBA KOHIIEHTPUPOBAHHOW M Pa30aBICHHOM a30THOM KUCIIOTHI.
BsaumopeiictBue ¢ mertamiamMu ¥ Hemetauiamu. JlaBopaTopHble M IPOMBIIIICHHbBIE
crocoObl mosyyeHust a30THOW KucioThl. «llapckas Boaka». IlpumeHeHue a3zoTHOI
kucnaoTbl. CONMM  a30THOM KHUCIOTBI, NPOAYKTHI HX TEPMUYECKOTO pPa3IOKEHUS.
IIpuMeHeHue coei.
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IV rpynma p-anemenTtoB. O01mas xapakTepuctuka 3jaeMeHToB. CTpOCHHE aTOMOB.
M3MeHeHue 1o rpyrmie aTOMHBIX pauyCcoB, HOHU3AIIMOHHBIX MOTEHIIMAIOB, CPOICTBA K
AIIEKTPOHY U JIEKTPOOTPUIIATEITHHOCTH HJIEMEHTOB. BalleHTHOCTD U CTENIEHD
OKHCIIEHHs aTOMOB. VI3MeHeHHe 1o TpyIe YCTOWYMBOCTH COSTUHEHUH B BBICILICH
CTETIEHU OKHCJICHUS aTOMOB. XapaKTepUCTHKA XUMUYECKHUX CBSI3€H B COCTUHEHHUSX.
OcoOeHHOCTH XUMUYECKUX CBs3ei, 00pa3oBaHHBIX aToMamHu yriepoja (IV).
["oMoIIeTHBIE MOJIEKYITBI HA OCHOBE yriieposa. [ eTeporenHpie MOJIEKYITbl Ha OCHOBE
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Si-O-Si B xumuu kpeMHus. MI3MeHeHHsT METAIUTMYECKOTO U HEMETAITHYECKOTO
XapakTepa 3JeMeHTOB 1o rpyrmmne. OCOOeHHOCTH YIiepoa.

[TpocThie BemecTBa. AJUIOTPONIHBIE MOIUGBHUKALIMK yriiepoaa U o10Ba. OcoOeHHOCTH
ux crpoenus. [lomynpoBoJHUKOBBIE CBOMCTBA KPEMHHUS U Te€pMaHUSI.

XUMHYECKUE CBOMCTBA MPOCTHIX BelIeCTB. VX peakmoHHas ClIOCOOHOCTb.
OKHCITUTENIbHO-BOCCTAHOBUTEbHBIE CBOICTBA. OTHOIIEHUE K KUCIOPOLy, METaljiaMm,
BOJIe, KMcioTaM u mienoyaM. CoeTuHeHNs BKIIOYEHUs Tpadura.

@DopMbl HAXO0XKJIEHUS 3JIEMEHTOB B Ipupoe. [[puHIUIBI MOTydeHHs TPOCTHIX BELIECTB.
[TprMeHeHne MPOCTHIX BEIIECTB. YTOJb KaK TOIUIMBO U aJCOPOCHT.

I'mppune Tuna OHy. Ctpoenue monekyn. M3mMeHeHune TeMneparypsbl IJIaBICHUS U
KUIICHUS B psijax ruapusioB p-aiementoB V,VL VII rpynn. Xumudeckue cBoHCTBA.
PeaknmonHasi cmocoOHOCTh METaHa U IPYTUX ruipuoB. OOImue cBOHCTBA MOTyYESHHUS
TUAPUIOB.

Oxkcup yriepoaa (II). Xumuueckast cBsizb B MoJiekysie ¢ no3uuuu treopur BC u MO.
[Tonyuyenue. BocctanoBuTenbHble cBOKCTBA. Peaknuu npucoenuHenus. TOKCUYHOCTh
okcupa yriaepoza (I11). Obmacts mpakTHUECKOro MPUMEHEHHUS.

Oxkcun yrinepona (IV). Ctpoenune monekyn. OTHoIIeHHE K Boje, menodam. [lomydenue.
VYronbHas kucnora u ee coiau. CTpoeHHe MOJIEKYJIbl YTOJIbHON KUCIIOTHI U
kapOoHaT-uoHbl. CBolicTBa KUca0Thl. KapOoHaThl, ruIpoKapOOHATHI, OCHOBHBIE
kapOoHaTel. OCOOEHHOCTH OCAXICHHS TPYIHOPACTBOPUMBIX KapOOHATOB M3 BOJHBIX
pactBopoB. Tepmuueckas ycToiunuBocTs KapOoHaToB. CoOeIMHEHNUS YIIIepo/ia ¢ Cepoi,
rasioreHamu. ®ocren. CoennHenus yriepoja ¢ a30ToM. Junnan. CuHWIbHASA KUCIIOTA,
NoJIyueHue U puMeHeHue ee comneil. PoganoBogopoa. MoueBuHa, ee moaydeHue u
IPUMEHEHHUE.
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IIT rpynna p-anementoB. O0Imas XapakTepucTuka 31eMeHToB. CTpoeHHe aToOMOB.
M3MeHeHune 1o rpyImie aToMHBIX paJlyCOB, HOHU3ALMOHHBIX IOTEHIIMAIOB, CPOJCTBA K
JNEKTPOHY M DJJEKTPOOTPULATEIIBHOCTH JIEMEHTOB. BalleHTHOCTH M cTeneHb
OKHCIIeHUs aTOMOB. V3MeHeHue 1o rpyImme yCTOMYMBOCTH COEAWHEHUM B BBICIIEH
CTETNIEHW OKUCJIEHMSI aTOMOB. XapaKTEpPUCTUKA XMMHYECKHX CBA3EH B COEAMHEHHUSX.
CKJIOHHOCTB K 00pa30BaHUIO KATHOHHOM U aHUOHHOM (hOpM, KOMILIEKCOOOPa30BaHUIO.
Oco0ble cBoiicTBa Oopa. OTHOLIEHHE K KHCIOPOJY, BOJE, KHCIOTaM M IeIoYaM.
I'unpuner 6opa, ux cocras. Jludbopar. OcoOEHHOCTH XMMHUECKUX CBSI3€H B MOJIEKYJIE
nubopaTa. YCTOWYMBOCTh M PeaKLIMOHHAs criocoOHOCTh ruipuoB bopa. Ilpumenenue
okcuoB Oopa. OcobenHocTu crpoeHus. CBoiictBa. OTHOIIEHHE K BOJE, ILIEIOYaM.
Opro-, MeTa-, monubopHble KucaoThl. X coctaB u crpoenne. Cuna kucior. Opro-,
Merta-, moaudopatel. bypa.

Pusnyeckue 1 XMMAYECKUE CBOMCTBA METAJJIOB psiia altOMUHUN-TauMi. 3MeHeHue
TEMIEPAaTypbl IUIABJIEHHUS W KHUIEHUS B pALy aJIIOMUHMH-TaUIMA. XUMHYeEcKas
AKTUBHOCTb MeTau10B. OTHOLIEHHE K KHCIIOPOAY, KUCJIOTaM, Ie1049aM, BOAE.

Oxcunpl snementoB (III). Mx cpaBHuTEnbHas ycTOMYMBOCTb. OKCHIl alIOMHHHUSL.
XumMunueckue cBoiictBa. [ [puHuun nonydenns. Bo3mMokHOCTb nepeBoia B paCTBOPUMBIE
coenunenus. Oxcun tamnus ().

I'unpokcunet snementoB (III). T'mapokcun amomubusa. CoctaB M OCOOCHHOCTH
cTpoeHusi. KucioTHO-OCHOBHBIE CBOMCTBA B PSALY T'MAPOKCHIOB ATIOMUHUS U TaJlIUS.
OTtHomlenue K kuciaoram 1 menodam. I'mapoxeun tamus (I).

S — onemeHntbl. lllenmounbie Mertamibl. OOmias XapakTepUCTHKA 3JIEMEHTOB.
Haxoxnenue B npupoae. Pusnveckre U XuMuueckue cBorucTBa. CrocoObl MOTyYeHHUs.
Ponb HaTpus u Kanus B 5KUBOW MPUPOJIE.
bepunnuii, MarHuii, IIENIOYHO-3€MENbHbIE MeTaulbl. HaxokneHwe B mpupone,
noJty4eHue u mpuMeHenue. llonoxenue B nepuoandeckoi cucreme. CTpoeHUE aTOMOB.
OO6ume xumuueckue M (usnueckue cBoiicTBa. ['MApuIBI, OKCUIBI, NEPOKCHIIBI,
TUAPOKCHUIBI.
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18 Oo6mas xapakrepuctuka d — amemenToB. CtpoeHue atromoB. M3MeHeHHE aTOMHBIX 2
paznycoB U MOHU3AIMOHHBIX MOTEHIMAIOB MO TPpyIIaM U nepuojam. BaneHTHOCTh U
CTEIIEHb OKUCIIEHUs aTOMOB. M3MeHeHue 1O rpynmnaM yCTOWYMBOCTH COCIMHEHHUN B
BBICILICH CTETEHU OKUCIIEHUS aTOMOB. CXOJICTBO XUMUYECKUX CBOICTB 3JIEMEHTOB IO
nepuonam u rpymmnam. OcoO0eHHOCTH cBOMCTB 3eMeHTOB 111 rpynmsl B psay ckaHauid -
akTUHUN. OCcOOEHHOCTH U3MEHEHHS CBOICTB — AJIEMEHTOB IO TPYIINaM B CPAaBHEHHUH C
p-anemenTamMu. OCOOEHHOCTH XMMHYECKHX CBOMCTB — aneMeHToB V u VI mepnosos.
XapakTep XHUMHUYECKUX CBsized B coenunHeHusiX. CKIOHHOCTH K 0Opa3oBaHHIO
KaTHOHHBIX M aHHOHHBIX (JOPM, KOMILIEKCOOOPa30BaHHIO, 0OPa30BAHUIO COCAMHEHUI
co cBa3siMu ID-0-0, KIIaCTEPHBIX COEIUHEHUM.

XapakTtepHble 17151 OOJNBIIMHCTBA AJIEMEHTOB (U3MYECKUE CBOMCTBa. XHUMHUYECKas
AKTUBHOCTH U €€ U3MEHEHHE I10 IPYIIaM, IePUoIaM.

KucnoTHo-ocHOBHBIE CBONCTBA OKCUAOB M THUIPOKCHUIOB DJIEMEHTOB B PA3HBIX CTETICHAX
OKHCIICHHS UX aTOMOB.

KommuiekcHsle coequHeHust d-31eMeHTOB.

19 OnemeHThl opranuudeckod xumuu. [lomumepsr u omuromepsl. IlomumepHbie 2
MaTepHraibl. MeToIpl MOTy4eHUs], OTIENbHbIC IPEACTaBUTENH: IJIACTMACCHI, BOJIOKHA,
KaydyKd. 3aBUCHUMOCTb CBOWMCTB  OTHENBHBIX MaTepHaIOB OT  CTPYKTYpPHI
MakKpoMoJieKkyi. Mcmonp30Banne MoJMMEepHBIX MaTepHaioB B MAITMHOCTPOCHUU TIPH
JKCITyaTalldd H  peMoHTe oOopynoBaHus. [‘epMeTuku, KOMMOayHABI, KIJIEH,
AIIEKTPOU3OJISIIIUOHHBIC MATEPHAIIBI.

Hroro 48

4.3. Conep:xanue J1a0OPATOPHBIX 3aHATHH
Ne . Kon-Bo

W HaumenoBanue 1a00paTOpHBIX 3aHATUN qACOB

1. TexHuka 1a00paTOPHBIX PabOT 2

2. OmnpezneneHne YKBUBAICHTa METAJUIA TI0 BOJOPOY. 2

3 CTtpoeHre aToMa M IEPUOINIeCcKasi CHCTEMa SJIEMEHTOB. XHUMHUYECKast CBS3b. 2

4. Kanopumerpudeckoe onpeziesieHle TeII0BbIX 3PPEKTOB 2

S. KuHeTnka XuMHYECKHUX PEaKIUN. 2

6. CMerieHne XuMHUYECKOr0 paBHOBECHS 2

7. Cnioco0ObI BEIpaXXCHHST KOHIIEHTPAIIMU PAcTBOPA. 2

8. DIEKTPOJUTHYECKAs JUCCOIMALINS CUIIBHBIX U CIIA0BIX AJIEKTPOJIUTOB 2

9. Vcnonb30BaHuE MHAMKATOPOB JUIsl onpeeneHns pH pacTBOpOB 3IEKTPOIUTOB. 2

10. Peakiuu noHHOro 0OMeHa. 2

11. [lony4yeHue u cBOICTBA KOMIIJIEKCHBIX COEIMHEHU. 2

12. | Twuaponus coueil. 2

13. OKHCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH. 2

14, OmnpeJienenne AIEeKTPOAHBIX MOTeHIIMaI0B Hanpasienus OBP. 2

15 DJIEKTPOJIN3 B BOJHBIX PACTBOPAX AJIEKTPOIUTOB. 2

16 | Bomopon. 2

17 ["anoreHsl. 2

18 Kucnopog. 2

19 A30T. 2

20 Docdop. 2

21 Yriepon v KpeMHUIA. 2

22 AIOMUHUH. 2

23 d — DreMeHTHI. 2
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24 [Tomumeps! 1 onuromepsl. CocTaBieHUE PEAKIUI TOTMMEPU3ALIUN U 2
MTOJINKOHICHCALIMN
Hroro 48
4.4. Copepxkanne NPAKTHYECKUX 3aHATHI
[IpakTryeckue 3aHATHS HE IPEAYCMOTPEHBI y4EOHBIM IIAHOM
4.5. Buabl u cofepxaHue CaMOCTOSITEIbHON padoThl 00y4ar0IMXCst
4.5.1. Buzsl caMOCTOSATENBHOM paboThl 00yUYaIOMIMXCs
Bunpl camocrosTensHON paboThl 00ydaromuxcs KOIMUeCcTBO YaCOB
[ToaroroBka K 1a00pPaTOPHBIM 3aHATUSAM U K 3aLUTE 51
J1a00paTOPHBIX padOT
CaMoCTOsITEIbHOE U3YUEHUE OTJENIbHBIX TEM U BOIIPOCOB 42
Hroro 93
4.5.2. ConepxaHue caMOCTOSATENbHON pabOThI O0yYarOIIMXCs
Ne Kon-Bo
HaumeHnoBanue n3y4yaembIX TEM UM BOIIPOCOB
n/m 4acoB

1 OCHOBHBIE 3aKOHBl XUMHH: COXPAaHEHHUS MaTepUU U DHEPIUH, IIOCTOSHCTBA 2
COCTaBa, KpaTHBIX OTHOLIEHUM, ABoraapo. [1epuouYHOCTs XUMUYECKUX CBOWCTB
JIEMEHTOB, POCTHIX BEUIECTB U XUMUYECKUX COCTUHEHUI.

2 BrinosHeHne ynpakHeHU 0 COCTAaBICHHIO 3JIEKTPOHHBIX (DOPMYJI 3JIEMEHTOB. 2

3 [Tepuonnueckuii 3akon .M. MenaeneeBa, nepuoguyeckasl CUCTEMa JIEMEHTOB. 4

4 Tumnbl xumMuueckux cBsizei (KoBajeHTHas1, HOHHas1). CBOMCTBA KOBAaJIEHTHON CBSI3U 2
(HaChIIIaEMOCTb, HAIIPaBJIEHHOCTb, MOJIIPU3YEMOCTB ).

5 Pemenue pacueTHbIX 3ajjady Ha OIpPEAENCHUE SHTAIBIIUMU, SHTPOIHH, SHEPTUU 6
I'u66ca.

6 ['omorenHele M reTeporeHHsle peakuud. IIoHATHE O CKOPOCTH XUMHYECKON 6
peakuuu. 3aKoH AeicTBUsI Macc. DaKTOpBbI, ONPEAEIAIONNE CKOPOCTh XUMUYECKON
peakuun. KoHCTaHTa CKOPOCTH XMMUYECKOM PEAKIIHH.

7 Pemenue 3ana4 Ha onpezeeHne CKOPOCTH XUMUYECKUX PEAaKIUKA B 3aBUCMOCTH 4
OT KOHIEHTpaluu U TeMmieparypbl. PaBHoBecue. BrnusHue naBneHus,
KOHLIEHTPALlUU U TEMIIEPATyphl HA CMELIEHUE XUM. PABHOBECHSL.

8 Crioco0Opl BeIpaXEHUS KOHIIEHTPAIIMU PACTBOPOB (MaccoBasi JIOJIsl, MOJISIPHOCTB). 4
Pemenue 3a1a4 Ha pacueT KOHIIEHTPAIMil paCTBOPOB.

9 KauecTBeHHbIe peakiuu Ha OTJENbHbIE KaTHOHBI W aHUOHBI. CocTaBiieHuE 14
YPaBHEHHUH.

10 CocraBieHrne XUMHUYECKUX YPaBHEHUN THAPOIIU3A. 4

11 CocraBieHrne ypaBHEHHMs OKHCIMTEIbHO-BOCCTAHOBUTENbHBIX peakuuii (OBP) 4
METOJIOM 3JIEKTPOHHOTr0 0ajaHca ¥ METOJOM HMOHHO-AJIEKTPOHHOT0 OaJiaHca.

12 CocraBieHne cXeM rajlbBaHu4ecKkoro snemMenra, pacuer J.J1.C. 6

13 CocraBiieHne cXeM MpOLIECCOB Ha AIEKTpoAax. PemieHne 3agau Ha omnpeneneHue 8
KOJIMUYECTBa BhlJIenuBIIerocs BeniectBa. CocTaBaeHEe XUMUYECKUX YpaBHEHUH.
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14

OCHOBHBIE CIUIaBBI; METAUIOO0pA3Hble COEAMHEHUsS (HUTPHIBI, KapOWIbl), HX
CBOMCTBA U IPUMEHEHNE)

15

N3yuenne xumuueckux CBOMCTB MeTayioB. (CoOCTaBI€HHE XUMHUYECKUX
YpaBHEHU.

16

Oxcunbl  ocdopa, MbIIBIKA, CypbMbl M BHCMYyTa. OCOOCHHOCTH CTPOCHUS.
OTHOIIEHHUE K BOJIC, KUCIIOTaM | 1esiouam. [IpuHIUIBI momydeHust.
Kucnoponoconepskarue kucioTsl Gochopa u ux comu. OprodocdopHas kuciora
u ee conu. [lomydyenne oprodocdopHoii kucnotel. Ee npumeHenue.

17

Oxcuner kpemuust (II, 1V). [Iuokcua KpeMHUs, OCOOCHHOCTH €ro CTPOCHUS,
amopdHas u Kpucramdeckas (Gopmbl. OTHOIIEHHE AUOKCHA KPEMHUS K BOJE,
kuciaoraM M 1enodaM. [lepeBon B pacTBopuMble coeauHEHHs. CHIMKaTHOE
CTEKJIO.

KpemueBbie kucnotsl. OpToKpeMHUEBas KuciaoTa. [loaMKpeMHHEBBIE KUCIIOTHI.
Ocob6enHoctu ux crpoenus. [lomyuenne. Coau KpeMHUEBBIX KHCIIOT.

18

Comnu III A rpynnbl. Conu B KAaTHOHHOM M aHMOHHOH (popmax. Kpucramioruapars.
Kowmmnekcusie coeaunenus. JlBoiiHbie conu. CpaBHHUTENbHAs XapaKTepUCTHKA
coneit 3JIEMEHTOB (11D). [lMunponus. Conu Tauns D.
OxucnauTensHo-BoccTaHOBUTENbHBIEC coequHenus Tayums (1) u Tammus (110).

19

Bonoponneie coepunenuss anemeHtoB I u I rpynn. HMoHHBIE rHIPUABL
B3auMopeiicTBue HMOHHBIX TUAPUAOB € BOJMOH. OKCHUJIBI IIETOYHBIX METAJUIOB,
(GOpMBI,  YCTOWYUBOCTH, XUMHYECKHE CBOWMCTBA OKCHUIOB. I[lepOKCHUBI,
CYNEPOKCHU/IbI, O30HUABl IIEIOYHBIX METALIOB. ['MAPOKCHIBI IIENOYHBIX U
niesouHo3eMenbHbIX  MeTayioB. [llenoun. Conu  MIENOYHBIX METAIOB, HX
pacTBOpUMOCTh  ['Maparanuss  HMOHOB  IIEJIIOYHBIX  METAJUIOB. Connu
HIEJI0YHO3EMEIIBHBIX METAJUIOB, X PACTBOPUMOCTD U THAPOIIN3.

20

Xumust OnaropofHbIX ra3zoB. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK
aTOMOB, UX BAJICHTHBIC BO3MOXHOCTH. DTOPUIBI KCEHOHA, IIYTU UX ITOJIY4CHUS U
xumuyeckue cBoicTBa. [Ipupoma XMMHMYECKHMX CBA3€d B COCAUHEHUSAX
O/aropoJHBIX Tra3oB. [ umnepBalieHTHBIE CBsI3U. B3aumopeiictBue ¢ropunon
KCEeHOHa ¢ Bo1oH 1 menoyamMu. OKcoTOpHUIbl, OKCHJIBI 1 OKCUKHUCIIOTHI KCEHOHA.

21

KommiekcoobpazoBanue B pactBopax. Jlucconuanusi KOMIUIEKCHBIX COSTUHEHUH.
VY CTONYMBOCTh KOMILIEKCHOTO HMOHA. [IprMeHeHne KOMILIEKCHBIX COEIUHEHUN B
TEXHOJIOTHYECKHUX Mpoleccax.

22

CocraBrneHue peakuuil MOJUMEpHU3alUU M TOJUKOHAEHcauuu. Mcnonap3oBaHue
MOJIMMEPHBIX MaTepruaoB B TeXxHUKE. COCTaB JAKOB.

Hroro

120

Y4eOHo-MeToAnYECKHE pa3padoTKu MeroTcst B Hayunoit Gubnuoreke

5. YueOHO-MeTOANYeCcKOe o0ecnieyeHre CaMOCTOsITeIbHOI padoThl 00y4yarouxcs

IOxHO-Ypanscknii 'AY:

nocryma http://192.168.0.1:8080/localdocs/himi/3.pdf.
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OI'bOY

BO

1. XoxnoB, A. B. Xumusi. Xumuueckass KHHETUKa U XMMHUYECKOE paBHOBECHE [DIEKTPOHHBIN
pecypc] : yae6HOe mocodue / A. B. Xoxmos, H. M. Ilarpakosa ; UI'AA .— Yenaounck: UI'AA, 2015 .—
62 c. : ui., Tabn. — 0,3 MB .— Pesxum noctyna http://192.168.0.1:8080/localdocs/himi/5.pdf.

2. XoxuoB, A. B. Xumus [DnexktpoHHbIil pecype] : yueOHoe mocodue / A. B. Xoxnos, H. M.
[Tatpakona ; UT'AA .— Yensbunck: UT'AA, 2015 .— 131 c. : Tabn. — C npuir. — 0,9 MB .— Pexum




3. XoxiyoB, A. B. Xumusa. Xumuueckas TepMoAMHAMUKA [DJIEKTPOHHBIA pecypc| : ydeOHOe
nmocobue / A. B. Xoxmos, H. M. [TarpakoBa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 30 c. : Tabm. —
bubmuorp.: c. 29 — 0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/4.pdf.

6.DoH/1 OLIEHOYHBIX CPEICTB /s IPOBEIeHUs
NMPOMEKYTOYHOH aTTeCTAIMU 00y4a0IIMXCH

Jlns ycTaHOBJIEHUST COOTBETCTBUS YPOBHS IMOJATOTOBKH o0ydaromuxcs Tpedoanusm O@I'OC BO
pa3paboran (OHJ ONEHOYHBIX CPEIACTB JUISI TEKYIIEro KOHTPOJS YCIEBAGMOCTH W IPOBEACHUS
MIPOMEXYTOUHOM aTTecTali 00yJaroImuxcs no Aucuurinie. @oH] OLIEHOUYHBIX CPEICTB MPEACTaBIeH
B [Ipunoxxenun Nel.

7. OcHOBHAS B JOIMOJTHUTEC/IbHaAA yqeﬁﬂaﬂ Jureparypa, H606XOL[I/IMaﬂ JJId OCBOCHUS
AUCHHUIIINHbI

OcHoBHas U JOTIOJIHUTENbHAS yueOHas nuTeparypa umeercs B Hayunoit ~ Oubnuotexe u
ANEKTPOHHOU HHPOpMaImoHHO-00pa3oBarensHOM cpene PI'BOY BO I0xuO0-Ypansckuii [AY.
OcHoBHas iMTeparypa

1. I'puropseBa O. C. Ob1as 1 HeopraHudeckasi XuMus [ DNeKTpPOHHBIN pecypc]. 2: 1abopaTopHbIN
MPAKTUKYM C UCIOJIB30BAHUEM MUKPOXUMHUYECKOT0 000pyA0BaHus MO quciuiuinae «O0mas u
Heoprannudeckas xumus» / O.C. I'puropresa - Kazans: KI'TY, 2011 - 127 c. - IocTyl K IIOJHOMY TEKCTY
c caiita ObC YuuBepcuteTckas 6ubianoreka online:
http://biblioclub.ru/index.php&page=book&id=258773

2. OOmas u Heopranmyeckas xumus [Onekrponusid pecypc] / H.II. Mudraxosa - Ka3zans:
W3narenscreo KHUTY, 2013 - 184 c. - locTyn k noaHoMy TekcTy ¢ caita ObC YHuBepcurerckas
oubmmoreka online: http://biblioclub.ru/index.php&page=book&id=258711

3. Xumus [DnektpoHHslil pecype]. HoBocubupck: HoBocubupckuii rocyiapcTBeHHBIN arpapHbIii
yHuBepcureT, 2011.- 106 c.

Pexum noctyna: http://biblioclub.ru/index.php?page=book &id=230483.

4. llIumxosuu E. JI. Xumus [Dnexrponssiit pecypce]. 1, O6mas xumust / EJI. lHumkoBuu. Kazans:
N3narensctBo Kazanckoro ynusepcurera, 2014.- 65 c.

Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=276360.

Jlono/JiHuTeIbHAS JIUTEPaTypa
1. 'munka H. JI. O6mas xumus [Tekct]: YuebHOoe mocobue s By3oB / [lon pen. A.M.Epmakoga.
M.: Unterpan-Ilpecc, 2002.- 728c.

2. KopoBun H. B. O6mas xumus [Tekcr]: YueOuuk mis By30B. M.: Beicmmast mikosa, 2003.- 557c.
3. Kynmeman A. T'. O6mas xumus [ Teket]: Yueonuk. M.: Kosoc, 1979.- 528c.

Ilepuoauyeckue u3aaHus:

«[Ipubopsl W TexHUKa OJKcHepuMeHTay, «JlocTmxkeHuss Hayku u TexHHKH B AIIK»,
«Mexanuzanusa Hu AIEKTpUUKAIIS CEJILCKOTO XO3SUCTBAY, «Cubupckuit BECTHUK
CEJIbCKOXO35IMCTBEHHON Hayku», «CenbCKOXO3SIMCTBEHHBIE MAIMHBI M TEeXHOJOTHN», «Poccuiickas
CEJIBbCKOXO35MCTBEHHAS HAyKa», «CBETOTEXHUKAY, « JHEPTOHAIZ30PY.

8. Pecypchbl uHGOPMALIMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH «AHTEepHET», HE0OX0AMMBbIe
JJISL OCBOCHM S AMCUUILIMHBI

18


http://biblioclub.ru/index.php&page=book&id=258711

1. EnnHOE OKHO JA0CTYyIa K y4eOHO-METOIMYecKUM pazpaboTkam https://toypray.pd
2. BBC «JIanb» http://e.lanbook.com/
3. VuuBepcurerckas oubdamorexka ONLINEhttp:/biblioclub.ru

9. MeToauuecKkue YKazaHus 1Jid oﬁyqamumxcs[ M0 OCBOCHHIO TUCHHUIIIMHBI

Y4eOHO-MeToAnYeCKre pa3padoTku uMeroTcst B Hayunoit Oubmuoreke u AJIEKTPOHHOU
nHpopManmonHo-o6pazoBatenbHOM cpeae PI'BOY BO 0xHo-Ypansckuii [AY:

1. Komanera, O. M. Xumus. Koppo3us metaiuioB. 3ammra OT KOPPO3UH [ DIEKTPOHHBIN pecypc] :
yue0. mocobue / KoBanera O. M., Xoxinos A. B. — Yensbunck: b.u., 2013 .— 85 ¢. — C mput. —
0,8SMB — Pexxum mocryma:  http://192.168.0.1:8080/localdocs/himi/1.pdf

2. XoxmoB, A. B. Xumus. XuMuuyeckas KHHETHKA W XMMHYECKOE PaBHOBECHE [DJIEKTPOHHBIM
pecypc] : yaebHOe ocoome / A. B. Xoxuos, H. M. Ilarpakosa ; UI'AA .— Yensounck: UI'AA,
2015 — 62 c. : win, Tabn. — 0,3 MB — Pexum  gocryma
http://192.168.0.1:8080/localdocs/himi/5.pdf.

3. XoxioB, A. B. Xumus [DnekTpoHHbIi pecypc] : yueOHOoe mocooue / A. B. Xoxmos, H. M.
ITarpakoBa ; UI'AA .— Yensabunck: UI'AA, 2015 .— 131 c. : Tabn. — C mpwr. — 0,9 MB .—
Pexum noctyna http://192.168.0.1:8080/localdocs/himi/3.pdf.

4. Xoxnos, A. B. Xumusa. Xumuueckas TepMOAMHAMUKa [DIEKTPOHHBIM pecypc| : ydeOHOe
nocobue / A. B. Xoxnos, H. M. Ilarpakosa ; UI'AA .— Yensaounck: UI'AA, 2015 .— 30 c. : Taou.
— bubmuorp.: ¢. 29 — 0,3 MB .— Pexum nocryna http://192.168.0.1:8080/localdocs/himi/4.pdf.

5. Metoanueckue ykaszaHus K jgabopaTopHoil paboTe mo teme "DIEKTPOSN3 BOAHBIX PACTBOPOB
coneit" [DnexkTpoHHbI pecypc] / coct.: A. B. Xoxnos, H. M. [Tarpakosa ; UI'AA .— YensOunck:
UraA, 2015 — 13 c¢. : 1abn. — C mpmwr. — 0,2 MB .— Pexum gocrymna
http://192.168.0.1:8080/localdocs/himi/8.pdf

10. UndopmanuoHHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble IIPH OCYIIECTBJICHHH 00pPa30BaTeIbHOIO
npouecca 1o AUCHUILINHE, BKJIIOYas NepeyeHb MPOrPaMMHOro odecnedeHust 1
HH(QOPMALMOHHBIX CIIPABOYHBIX CHCTEM,

B HayuHoii OubinoTeke ¢ TepMUHAIBHBIX CTAHIIMNA MPEIOCTABIISETCS JOCTYI K 0a3aM JaHHBIX:
- Koncynperantllntoc (cpaBouHble IPaBOBbIE CUCTEMBI);

- Texaskcnept (mHGOpMarmoHHO-cripaBouHast cucrema 'OCTos);

- «Cenbx03TexHMKa» (ABTOMAaTU3UPOBAHHAsSI CIIPAaBOYHAs CCTEMA).
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11. MaTepuajibHO-TeXHUYecKasi 6a3a, HeoOXoAUMAst JAJIsl OCYIeCTBJIECHUSI
00pa3oBaTeIbLHOIO NMpoecca no JUCHUILINHE

ITepedyenn y4eOHBIX 1a0opaTopuii, ayANTOPHIi, KOMIILIOTEPHBIX KJIACCOB

1. JTabopatopus Ne 3083, ocHaieHHas 000pyIOBaHUEM JIJIsl BBIMIOTHEHUS Ta00paTOPHBIX PadoT.
2.JIa6oparopus Ne 309a3, ocHaieHHast 000pyA0BaHUEM JIJISI BHITTOJTHEHHS JIA0OPATOPHBIX PadoT.

IlepeyeHb OCHOBHOIO y4e0HO-J1a00PATOPHOT0 000PYI0BAHUS
. BBIIPSMUTETb

. BEChl aHAJIUTHYECKHE

. mydenbhas neub CHOJI 8.2 (3neKTpOHHBIH perynsTop)
. Becol TexHuueckue BCM 100-1

. CYIIMJIBHBIN mIKag

. TEpPMOCTAT

. akBaguctwusarop [7-4

. pH — metp-muumuBonsT™MeTp pH — 300;

. MIOHOMEp-yHUBepcainbHbIl JOB-74

10. ycTanoBka Ji1s1 onpeiesieHusi o00beMa Boaopoa

11. mpubop Mo XUMHUH € IEKTPUYECKIM TOKOM

12. kanopumertp

13. oOy4aromye 1 KOHTPOJIUPYIOIINE KOMIIBIOTEPHBIE MPOTPaMMBbI
14. 6ans BoastHAs TabopaTopHas

15. anexTpuueckas ManTKa JlabopaTopHas

16. Mukpockon

17. BakyymHbIii noct BYII

18. Becbl yueOHbIE C TUPSIMH

19. pa3noBecsl

20. yacsl MECOYHbIE

21. xounykromerp Juct 4

22. norennmoctar [1-5848

23. xpomarorpad

24. 3kpaH HaCTeHHbIN «OpHOH»

25. bapoMeTp-aHepOu ]

26. nabopaTopHas nocya

277. KOMIUIEKTHI TaOJIMIL 10 OCHOBHBIM Pa3jiesiaM XUMHUU
28. TepMOMETpPHI PTYTHBIE

29. TepMOMETPHI CIUPTOBBIE

30. apeomeTpsl

31. potoxonopumerp ®IK ¢ kroBeTaMu

32. XMMUYECKUE PEAKTUBbI

03N O1Th W~

Ne)

12. UnHoBanuoHHbIe GopMbl 00pa30BaTeIbHbIX TEXHOJIOTHIH

W] 3aHSATUS
Jlexuun J3 113
®Dopmbl paboTHI
AHann3 KOHKPETHBIX + - -

CUTYyalHil
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IIPH/IO/KEHHE Nel

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEJCHUS MPOMEXKYTOUHON aTTECTAIlUU
00y4aromuXxCcs Mo AUCHUTIINHE

51.5.07 OCHOBBI OBIIEW U HEOPTAHUYECKOW XUMUHU
Hanpasnenue noarorosku 19.03.02 IlpoaykThl NUTAHUS U3 PACTHTEJIBHOIO CHIPbS

[Tpoduns TexHonorus xJjeda, KOHAUTEPCKUX U MAKAPOHHBIX U3/eJIHii.

YpoBeHsb BhICIIET0 00pa3oBaHus — DaKajgaBpHuaT (aKageMU4ecKHii)

KBanudukamnus - 6akanaBp

®dopma 00ydeHus: — oOUHas

YenaOuHCK
2018
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1. KommereHuum c ykazanueMm 3Tana ux ¢gopmuposanus B nponecce ocsoennss OINIOII

KomnieTeHun 1o 1aHHOM quciUIuiiHe GOpMUPYIOTCS Ha 6a30BOM JTarie.

[Tnanupyembie [Tnanupyemble pe3yabTaTbl 00y4eHUs 10 TUCIUILIHHE
pe3yabTaThl OCBOCHUS
OnoII 3HAHUS YMCHHUS HaBBIKU
(KOMIIETEHIIUN )
ITK-5 OOyuaromumiicst OO0yuarommiics OO6yuarommiics
Crnioco6HOCTB JIOJIKEH 3HATh: | TOJKEH YMETh: | TOJIKEH BJIQ/IETh:
UCIIOJIb30BATh B | OCHOBHbIE 3aKOHBI | UCIIOIb30BATh HABbIKAMHU  OMHCAHUS
MPAKTUYECKON XMMUH, SIBICHUS ¥ | OCHOBHBIC OCHOBHBIX
NesITeNIbHOCTH MIPOLIECCHI, HA KOTOPBIX | XUMUYECKHE 3aKOHBI U | XUMUUYECKUX 3aKOHOB,
CTIeIMAM3UPOBAHHBIC OCHOBAHBI TPUHIIMIIGI | TIOHSITHS B | SIBJICHUH M TIPOIIECCOB,
3HAHUS JIeicTBUSL  OOBEKTOB | MpodecCHOHATBHON HAa KOTOPBIX OCHOBAHBI
(byHIaMEHTAIBHBIX npodeccuOHaTBLHON NESITeIbHOCTH W JJIS | IPUHIMIIEL  EHCTBUSA
pa3nenoB (pU3MKU, XUMHH, | JESTEIbHOCTH U | pelleHUs] MH)KEHEPHBIX | OOBEKTOB
OMOXVMHH, MATEMAaTHKH | KOTOPBIC 3amad - (b1.6.07-Y.1) | npodeccrnonanpHOU
TUISE OCBOEGHHUS | UCIIOJIb3YIOTCS TUIs JesITeNIbHOCTH u
(bU3HYECKUX, XUMHUYCCKHX, | PEIICHUS HHKCHEPHBIX KOTOpBIE
OMOXMMHUYECKHUX, 3amayd - (b1.6.07-3.1) UCIIONB3YOTCS IS
OMOTEXHOJIOTMYECKHX, pEIICHUS MHXCHEPHBIX
MHUKPOOHOJIOTHYECKUX, 3amay - (b1.6.07-H.1)
TerI0(hU3NIEeCKIX
MIPOIIECCOB
2. Tloka3aTe/ju, KpUTEPHHU U LIKAJIA OLleHUBAHUS C)OPMUPOBAHHOCTH KOMIIeTeHIMIi
[Tokazarenu Kputepuu u mkana olieHUBaHUS PE3yIbTATOB 00YUYEHHS MO JUCIUILINHE
onennBanusg | HegocraTouHblii JlocratounsIrit Cpennuii ypoBeHb BeIcoknii ypoBeHb
(3YH) YPOBEHb YPOBEHb
b1.5.07-3.1 | OOyuarouuiics He OO6yuarommuiics OOyuaromuiics ¢ OOyuaromuiics ¢
3HAET OCHOBHBIE cy1abo 3Haer HE3HAYUTEJIbHBIMU Tpedyemoii
XUMHAYECKHE OCHOBHBIE omuoOKaMu U CTETIEHBIO TIOJTHOTHI
3aKOHBI, SIBIICHUS XUMHUYECKHE OT/JEeNbHBIMU ¥ TOYHOCTH 3HAET
Y TIPOIIECCHI, HA | 3aKOHBI, IBJICHUA U | TpoOeraMu 3HaeT OCHOBHEIE
KOTOPBIX IIPOILECChI, Ha OCHOBHBIE XUMUYECKHE
OCHOBAHBI KOTOPBIX OCHOBaHBI XUMHYECKHUE 3aKOHBI, SIBICHUS
TIPUHIIHAITBI TIPUHIIHAITBI 3aKOHBI, SIBICHUS U IpOIIECCHl, Ha
NercTBUS TeCcTBUST 0OBEKTOB MIPOIIECCHI, Ha KOTOPBIX OCHOBAHBI
00BEKTOB npoeCCHOHATIBHON | KOTOPBIX OCHOBAHBI TIPUHIIUAIIBI
npodeCCHOHATTEH NeSITETTHHOCTH U MPUHITATIBI NEHCTBHUS 00OBEKTOB
Oii eATeNbHOCTH KOTOpbIE JIeicTBUSL OOBEKTOB | MPO(ecCHOHATBHOM
U KOTOpBIC UCTIONB3YIOTCS IUTS | TIPO(EeCCHOHATBHOM TeSTeTbHOCTH U
UCTOJB3YIOTCS peLeHus JeSITeTbHOCTH U KOTOpbIE
JUTSL PEIICHUS poheCCHOHATEHBIX KOTOpPBIE WCTIONB3YIOTCS TSI
npogeccuoHaIbH 3aja4 UCTIOJB3YIOTCS JUIS pelieHus
BIX 337124 pemeHHs poeCCHOHATBHBIX
poeCCHOHATIBHBIX 3amaq
3aja4
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b1..07-Y.1 | O6yuarouuiics He Obyuatonuiics OOyuarommiics OOyuaronmiics
yMmeeT cnabo ymeer yMeeT ymeeT
UCIIOJIb30BaTh UCIOJIb30BATh UCIOJIb30BATh UCIIOJIb30BaTh
OCHOBHBIC OCHOBHBIC OCHOBHBIE OCHOBHBIC
XUMHUYECKHE XUMHYCCKUE XUMUYECKHE XUMUYECKHE
3aKOHBI ¥ IOHSTHUS | 3aKOHBI M TOHATUS | 3aKOHBI M IOHATUS | 3aKOHBI M MOHATHUS
JUISL PELICHUs JUISL PELICHUS JUISL pEeUICHUs ISl pELICHUs
npodeccuoHanbH | MPo(eCCHOHANBHBIX | MPO(ECCHOHANBHBIX | MPO(EeCCHOHATBHBIX
BIX 337124 3aga4 3ajad C 3amad
HE3HAYNTEIIbHBIMU
3aTpyIHECHUSMH
b1.5.07-H.1 | O0yuaromuiics He OOyuarommiicst OO0yuaromuiics ¢ OO6yuarommiics
BJIaJI€ET cnabo BiageeT HEOOJIBIINMHU cBOOO/IHO BJIaJIEET
HaBBIKAMU HaBBIKAMU 3aTPyIHECHUSMH HaBBIKAMHU
IPUMCHCHUS MPUMECHECHUS BIIaJICET HABBIKAMU MIPUMEHECHHS
COOTBETCTBYIOIIET | COOTBETCTBYIOIIETO MIPUMCHCHHS COOTBETCTBYIOIIETO
0 ($U3MKO-MaTEMaTH4 | COOTBETCTBYIOMIETO | (PU3UKO-MATEeMaTH
(GU3UKO-MaTeMaTH | €CKOro ammapara, | (U3UKO-MaTeMaTH4 | €CKOro armapara,
YEeCKOro METOJIOB aHaJM3a U | €CKOTo ammapaTa, | METOJIOB aHajIu3a U
arrapara, MO/JICIIMPOBAHMUS, METOJIOB aHaJIM3a U MO/ICJIMPOBAHUS,
METO/IOB aHAJIM3a | TEOPETUYECKOTO H MOJICIIMPOBAHMUS, TEOPETUYECKOTO H
u OKCIEPUMEHTAIIBHO | TEOPETHYECKOTO U | IKCIICPUMEHTAIBHO
MO/JICIIUPOBAHUS, IO CCJIEOBAHUS | AKCHEPUMEHTAIBHO | TO MCCIEIOBAHUS
TEOPETUYECKOTO U [IPH PELICHUU r'0 MCCJICIOBaHUS IIPU PEIICHUN
AKCIEPUMEHTAIBH | MPO(HECCHOHAIBHBIX IpY PEUICHUN podeCcCHOHATBHBIX
OT'0 UCCIIEIOBAHMSI 3a1a4 poeCCUOHATBLHBIX 3ama4
[IPH PELICHUN 3a1a4

npodeccnoHaTbH
BIX 33124

3. TunoBbie KOHTPOJIbHBIE 3aJaHUS U (MJIH) HHbIE MATEPHAJIbI, HEO0OXOAUMBIE IJISl OLCHKH
3HAHWH, YMEHHI U HABBIKOB M (WJIM) ONBITA 1eSITeJIbHOCTH, XaPaKTePU3YIOUIUX ITAMNBI
¢popmupoBanusa komnereHuni B mpouecce ocsoenuss OINOII

TumnoBble KOHTPOJIbHBIE 33/IaHUS U MaTepUaIIbl, HEOOXOIUMbIE JUIs OLIEHKU 3HAHUHM, YMEHUHN U
HaBBIKOB, XapaKTEPHU3YIOMIMX 0a30BbIA dTam (HOpMUPOBAHHS KOMIETECHIIMH B IPOILIECCE OCBOCHUS
OIIOII, conepxarcs B yueOHO-METOANYECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.

1. Kosanesa, O. M. Xumus. Kopposust MeTayuioB. 3amura OT KOppo3uu [ INEKTPOHHBINA pecypc] :
yueb. nocobue / Koanesa O. M., XoxioB A. B. — Yensbunck: b.u., 2013 .— 85 ¢. — C npuin. —
0,8MB — Pexum nocryna:  http://192.168.0.1:8080/localdocs/himi/1.pdf

2. XoxnoB, A. B. Xumusa. Xumuueckas KHHETHKAa M XUMHYECKOE paBHOBECHE [DJIEKTPOHHBIN
pecypc] : yuebHOoe mocobue / A. B. Xoxuos, H. M. Ilarpakosa ; UI'AA .— Yensounck: UI'AA,
2015 — 62 c. :  wnr, Tabnm. — 0,3 MB — Pexum  gocryma
http://192.168.0.1:8080/localdocs/himi/5.pdf.
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3. XoxyoB, A. B. Xumus [DnekTpoHHblii pecypc] : yuebHoe mocodue / A. B. Xoxmos, H. M.
[Tarpakosa ; UI'AA .— Yensabunck: UI'AA, 2015 .— 131 c. : Tabn. — C mpwt. — 0,9 MB .—
Pexxum noctyna http://192.168.0.1:8080/1ocaldocs/himi/3.pdf.

4. Xoxno, A. B. Xumusa. Xumuueckas TepMOAMHAMUKa [DIEKTPOHHBIM pecypc] : ydeOHOe
nocobue / A. B. Xoxios, H. M. Ilarpakosa ; UI'AA .— Yensounck: UI'AA, 2015 .— 30 c. : Ta0u.
— bubnuorp.: ¢. 29 — 0,3 MB .— Pexxum nocryna http://192.168.0.1:8080/localdocs/himi/4.pdf.

JlaHHBIE METOIUYECKUE MATEPHAITBI HCITOJB3YIOTCS IIPU aHAJTN3€ KOHKPETHBIX CUTYyaui (M. .12

PTIJ)

4. MeToaudyecKue MaTepuaJibl, ONpeaeJsolue Mpoueaypbl OlleHUBAHUSA 3HAHUH,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH, XapAKTEePHU3YIOIIHUX ITan(bl)
dopMupoBaHusi KOMIIETEHIM I

B nmaHHOM paszmene METOOUYECKHE MAaTepHallbl, ONPEACISAIONIUME MPOLENYpPhl OLICHUBAHMS
3HaHUH, yMEHHWH, HABBIKOB, XapaKTEpU3YIOMMX 0a30BbI dTam (HOPMUPOBAHHUS KOMIIETECHIIMNA TI0
mucuuiuiiHe «OCHOBBI 00IIEH M HEOPraHMUECKOW XUMUUNY, IPUBEIEHbI IPUMEHUTENBHO K KaX/10My U3
HCIIONB3YEMBIX BHUAOB TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH U IPOMEXYTOYHOM aTTeCTaluu
00y4aroIuxcs.

4.1. OueHo4HbIe CPeACTBA AJIsl IPOBEACHHUS TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH

4.1.1. Otuer o naboparopHoit pabote

Otuyet no nabopaTopHON pabOTE UCTIOIB3YETCS AJIsl OIEHKH Ka4eCTBAa OCBOCHHS O0YYAIOIIUMCS
OCHOBHOI TpodeccHoHanbHOM 00pa30BaTeIbHONW MPOTrpamMMbl MO OTAEIBHBIM TeMaM AUCLHUIIIUHBI.
Conepxxanne u popma oTdyeTa 1o J1abopaTOpHLIM paboTaM MPUBOJIUTCS B METOJUYECKUX YKAa3aHUSAX K
naboparopubiM pabotam (m. 3 POC). CopepxaHue oTyeTa M KPUTEPUU OIEHKM oTdera (Tabi.)
JOBOJIATCSL IO CBEACHUs OOy4aroIIuxcs B Hadane 3aHATHA. OTYeT OIEHWBAeTCS MO YCMOTPEHHUIO
MpernojaBaTeiss OLEHKOW «OTIUYHOY», «XOPOIIO», «yTOBIETBOPUTEIHHOY», «HEYIOBIECTBOPUTEIHHOY
WM OLEHKOHN «3auyTeHO», «He 3auTeHo». OleHKa «3a4TeHO» CTaBUTCs oOyuaromumMmcs, yposeHb 3YH
KOTOPBIX COOTBETCTBYET KPUTEPUSAM, YCTAHOBICHHBIM [JISI TMOJIOKUTEIBHBIX OIIEHOK («OTIUYHON,
«XOPOIIOY, «YIOBJIETBOPUTETHHO»). OIleHKa 00BABIAETCS 00yUaIoOmEMyCsi HEMTOCPEICTBEHHO TOCIIe
C/1ayu OTYeTa.

IlIxkana Kputepun oneHuBanus

- N3JI0)KEHHWE MaTepuasa JOTUYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;
- YMEHHUE BBICKa3bIBaThb U OOOCHOBATh CBOM CYXKJIEHUS NpPHU OTBETE Ha

Ouenka 5
KOHTPOJIBHBIE BOIIPOCHI;
(oTIMYHO)
- YMEHHE ONMCHIBATh XUMUYIECCKUE 3aKOHBI, SIBIICHUS U IPOIICCCHI;
- YMEHHE MPOBOJUTH U OIICHUBATh PE3YJIbTAThl U3MEPEHUM;
- CMIOCOOHOCTD peniaTh 3aJauH.
- U3JI0)KEHHE MaTepuasa JOTUIHO, TPAMOTHO;
- cBOOOTHOE BJIAJICHUE TEPMHHOJIOTHEH;
Ornenka 4 - OCO3HAHHOE TMPUMEHEHHE TEOPETUUYECKUX 3HAHUU [Jig ONHUCAHUs
(xoporo) XUMHUYECKHX 3aKOHOB, SIBIEHUH W TIPOIECCOB, PEUICHUS KOHKPETHBIX

3a1a4, NPOBENCHMS W OLEHHUBAHUS PE3YJIbTaTOB HW3MEPEHHH, HO
coJiepkaHue 1 (popMa 0TBETa UMEIOT OT/IE€IbHbIE HETOYHOCTH.

OI_ICHKa 3 - U3JIOKCHUC MaTCpHrajia HCTIOJIHO, HCIIOCJICJOBATCIILHO,
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(YAOBIETBOPUTENBHO) | - HETOYHOCTH B ONPEICICHHHM TOHSATHH, B TPUMCHCHUH 3HAHHHA JUIS
ONMMCAHMUSI XUMHUYECKUX 3aKOHOB, SIBJICHHMM M MPOIECCOB, pEIICHUS
KOHKPCTHBIX 3aJia4d, IPOBCACHUSA U OLICHUBAHUA PC3YJIbTATOB HSMGPGHHﬁ,
- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA,

- 0OHapy>XUBaeTcsi HEIOCTaTOYHO TIy0OKOoe MOHMMAaHHE H3YYEHHOTO
MaTepuaa.

- OTCYTCTBHE HEOOXOIMUMBIX TEOPETUUECKUX 3HAHWHU; JOMYIIEHBI OIIHOKN

B OINPEJCICHUN MOHATHH W ONMCAaHWU XMMHUYCCKUX 3aKOHOB, SIBICHUH U
Onenka 2 IIPOLIECCOB, HMCKAXKEH MX CMBICI, HE PEUIEHBbl 3aJauyd, HE IPaBUIIbHO

(HeYIOBJIETBOPHUTEIFHO) | OLEHUBAIOTCS PE3yIbTaThl H3MEPEHUII;

- HE3HaHWE OCHOBHOI'O Marepuayia y4eOHOW HpOrpaMMBbl, JOMYCKAIOTCS

rpyObIe OMIMOKHU B U3JI0KCHHH.

Hlkana Kpurepuu onenuBanus

- U3JI0)KEHHE MaTepuaia JOTUYHO, TPaMOTHO;

- cBOOOTHOE BJIa/ICHUE TEPMHUHOJIOTHENH;

- YMEHHE BbICKa3bIBaThb U OOOCHOBATh CBOU CYXJECHUS IIPU OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHME ONUCHIBATh XUMUYECKUE 3aKOHBI, IBJICHUS U IPOLIECCHI;

- YMEHHE NPOBOJUTH U OLICHUBATh PE3YJIbTAaThl U3MEPEHUN;
- CIOCOOHOCTh pelIaTh MHKEHEpPHBbIE 33Jau (JOIycKaeTcs Haludue
MaJIO3HAYUTENIbHBIX OLIMOOK WM HEJOCTATOYHO IIOJIHOE PACKPBITHE
COJIep’)KaHHWE BOMPOCA WM TMOTPEUIHOCTh  HEMPUHIUIHUAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OreHKa «3a4TeHo»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETHUUECKUX 3HAHUMW; JOMYIICHBI
OIIMOKY B OIPENCICHUH MOHATHN U ONMHCAHUH XUMHUYCCKUX 3aKOHOB,
SBJICHUN U TPOIECCOB, MCKAXEH MX CMBICI, HE pEIICHbl 33aJaud, He
MPaBUJILHO OLIEHUBAIOTCS PE3YNIHTAThl U3MEPECHHIA;

- HE3HaHHE OCHOBHOI'O MaTepHala yueOHO! MPOorpaMMBbl, JOMYCKaIOTCS
rpyObIe OITMOKY B U3JIOKEHUH.

OI_IeHKa «HC 3a4YTCHO»

4.2. Tlpoueaypsl 4 OLlEHOYHBIE CPEICTBA JIJIsl MPOBEAECHUS MPOMEKYTOYHOM aTTeCTAIIUH
4.2.1. Dx3amen

Dk3aMeH sBIseTCs (HOPMOIl  OIEHKM KadecTBa OCBOCHHUS OOY4YarOIIMMCS OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHONW MPOrpaMMBI MO pazfenaM AuciumiuHel. [lo pesymbratam
9K3aMeHa 00YyJaromeMyCsl BHICTABIISETCS OILICHKA «OTIUYHOY, «XOPOIIO0Y, «YAOBICTBOPUTEIHHOY» WU
«HEYIOBJIETBOPUTEIBHO.

DK3aMeH M0 AWCIUIUIMHE TPOBOJMUTCS B COOTBETCTBHUHM C pPAacHUCaHUEM MPOMEKYTOUHON
aTTECTALlMU, B KOTOPOM YKa3bIBA€TCsl BPEMs €r0 MPOBEICHUS, HOMEP ayJIUTOPUH, MECTO MPOBEACHUSA
KOHCYJbTAIIMHU. Y TBEPKIACHHOE PACIFCAaHUE pa3MeaeTcsi Ha HH()OPMAIMOHHBIX CTEHJIAaX, a TakKe Ha
ouIManTEHOM caiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUU JIsi MPOMEKYTOUYHOM AaTTECTAllMd OOYYAIOIIMXCS yCTaHABIUBACTCS
pabouyeil mporpaMMoOi TUCIUTUIHHBI U TOBOJAUTCS IO CBEICHUS 00YJaIONINXCs B HaYalIe CeMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, Jektopamu. C pa3pelieHus 3apeayrouiero kadenpoi Ha
9K3aMEHE MOXET MPUCYTCTBOBATH IMpernoaBaTellb KadeAphl, MPUBICUYCHHBIN 7S TOMOIIN B IpHEMe
JK3aMeHa. B cityqae oTCyTCTBHS BEAYIIEro MpernofaBaTens dK3aMeH NMPUHUMAETCS MPENoIaBaTeIeM,
Ha3HAYEHHBIM PACTIOPSHKEHUEM 3aBeyIOMIero Kadeapoi.

[IpucyTcTBHE Ha »5K3aMeHe IpemnojaBaresnied ¢ Apyrux kKadeap 0€3 COOTBETCTBYIONIETO
pacTopsKeHHs pEKTOpa, MPOPEKTopa Mo yueOHoU paboTe wiun AekaHa GakyabTeTa He JOMYyCKaeTCsl.
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OOGyuaromuecst IpH SIBKE Ha dK3aMEH 0053aHbl UMETh NMpHU ce0e 3aU4eTHYI0 KHUXKKY, KOTOPYIO
OHH IIPENBABIAIOT DK3aAMEHATOPY.

JUia mpoBeieHHs SK3aMeHa BeAyIIMH IIperojaBaTellb HaKaHyHE IIOJy4daeT B JieKaHaTe
3aUETHO-IK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpas BO3BpAlLlaeTCsl B JE€KaHAT I10CJI€ OKOHYAHUs
MEpONPUATHS B IEHb ITPOBEICHUS 3K3aMEHA WM YTPOM CJEIYIOLIEro JHS.

DK3aMeHbl TPOBOJATCS MO OujeTaM B YCTHOM WIM IHCBMEHHOM BHJE, JTHOO B BHUE
TECTUPOBaHUA. DK3aMEHALMOHHbIE OUJIEThI COCTABIISAIOTCS 110 YCTAaHOBJIEHHON ()OpME B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadenpoll SK3aMEHAIlMOHHBIMH BOIPOCAMU M YTBEPXKIAIOTCS 3aBEIYIOIIUM
kadenpoil exxeronHo. B Ounere copepkutcs 2 TeOpETUUECKUX BONPOCA U 3aaya.

DK3aMeHaTOpy MPeNOCTaBIsIeTCs MPaBO 337aBaTh BOIPOCHI CBEPX OwWiera, a TakKe MOMHUMO
TEOPETUYECKHX BOIPOCOB JAaBaTh JUIsl PELICHHs 3aJayd W INPUMEPhI, HE BBIXOSAIIME 32 PaMKH
IIPOHJEHHOI0 MaTepuraa 1o U3y4aeMou JUCIUILINHE.

3HaHUsA, YMEHHMsS U HABBIKM OOYYAIOUIMXCS ONPENENISIOTCS OLIEHKAMHU «OTIUYHOY, «XOPOILIOY,
«YOBJIETBOPUTEIILHO», «HEYJI0BJIETBOPUTEIBHOY, KOTOpBIE BBICTABIISAIOTCSA B
3a4eTHO-9K3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHHXKKY 00ydarolierocs B 1€Hb 3K3aMEHa.

[Ipn npoBeneHHM YCTHOrO 3K3aMEHa B ayJUTOPUU HE JOJDKHO HAXOIUThCS 00jiee BOCHMU
o0yyJaroIuxcs Ha OAHOTO MPEroaaBaTes.

[Ipu mpoBeneHMM YCTHOTO 5K3aMEeHa OOYYaIOUIMiiCs BBHIOMpAET SK3aMEHAIIMOHHBIA OWIIET B
cllyyailHOM MOpsJIKE, 3aTeM Ha3blBaeT (aMUIINIO, UMsI, OTUECTBO U HOMEp 3K3aMEHAIMOHHOr0 OuIeTa.

Bo Bpems »5k3aMeHa oOyuaroluecsi MOTYT II0JIb30BATbCA C PAa3pelIeHUs] 3K3aMeHaTopa
IPOrpaMMOil JTMCLMIIMHBI, CIPABOYHOM M HOPMATHBHOM JUTEpaTypoil, APyruMH IMOCOOMSIMU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpewmst moaroToBku oTBETa MPU cayue sK3aMeHa B yCTHOU (popMe JOKHO COCTaBIATh HE MEHEee
40 MuHyT (10 KeJaHuI0 00yUYaroIEerocss OTBET MOKET ObITh JOCPOUYHBIM). Bpems orBera — He Gonee 15
MUHYT.

OOyuaromuiics, UCIBITHIBAIOLINI 3aTPYAHEHUSI NPU MOATOTOBKE K OTBETY IO BBIOPAHHOMY UM
Ousery, UMeeT MpaBO Ha BBIOOP BTOPOro OWUJIETa C COOTBETCTBYIOLIUM IpPOAJCHHEM BPEMEHHM Ha
noaroToBky. [Ipy OKOHYATENHHOM OIICHMBAHWU OTBETA OLIEHKA CHIDKAeTCs Ha onuH Oamn. Brerzaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnm oOyuaromuiics sBUJICS HA DK3aMeEH, U, B3SIB OMIIET, OTKA3aJICA OT MPOXOXKICHUS aTTeCTAllUN
B CBA3M C  HENOATOTOBIEHHOCTBIO, TO B  BEIOMOCTH €My  BBICTABIIETCA  OLEHKA
«HEY/I0BJIETBOPUTEIILHO.

Hapymienre IUCHMIUIMHBL, CHHCHIBAaHME, MCIIOJIBb30BaHHE OOYUYalOMIMMUCS Hepa3pelIeHHbIX
MEYaTHbIX M PYKONHUCHBIX MaTEpHUajoB, MOOWJIBbHBIX Tele()OHOB, KOMMYHHUKATOPOB, IUIAHUIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JJPYTUX BUI0B JTMUYHOW KOMMYHHUKALIMOHHOM M KOMITbIOTEPHOI TEXHUKHU BO
BpeMsl aTTECTAllMOHHBIX HWCIIBITAHUW 3ampemieHo. B ciydae HapymieHus 3Toro TpeOoBaHUs
IpernoiaBaTesb 00s3aH yaanuTh 00y4aroIerocs 3 ayJAMTOPUH U MPOCTaBUTh €MY B BEJIOMOCTH OLICHKY
«HEY/I0BJIETBOPUTEIILHO.

BricTaBieHne OLEHOK, IOJyYEHHBIX IIPH [TOIBEIEHUH PE3YJIBTATOB IPOMEKYTOUHOM aTTeCTallUH,
B 3aYETHO-’K3aMEHALMOHHYIO BEIOMOCTb U 3aYETHYIO KHUXKKY MPOBOJUTCS B MPHUCYTCTBUH CaMOIO
oOyuaromerocsi. IlpernonaBaTenu HeCyT NMEPCOHAIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTb M
TOYHOCTb BHECEHUS 3anucei 0 pe3ynbTaTax MIPOMEXKYTOUHOMN aTTecTaluu B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4E€THBIE KHUKKH.

HesBka Ha »K3aMeH oOTMEYaeTcs B 3au€THO-PK3aMEHAIIMOHHOW BEIOMOCTH CIIOBAMHU «HE
SIBUJICSI.

Jlns oOyuaromuxcsi, KOTOpble HE CMOTJIHM CJaTh SK3aMEH B YCTAHOBJIEHHBIE CPOKH, Y HUBEPCUTET
yCTaHaBJIMBAET MEPUOJ JTUKBUAALMH 33JJ0JDKEHHOCTH. B 3TOT nmepuos mpenoiaBaTenyu, NpUuHUMABILINE
9K3aMeH, JOJDKHbI YCTAaHOBUTH HE MeHee 2-X JTHel, Korja oHM OynyT NMPUHUMATh 33J0KEHHOCTH.
Wudopmanus o TMKBUAAMH 33]I0JDKEHHOCTH OTMEYAETCsl B 9K3aMEHALMOHHOM JIMCTE.

OOyyarommmcsi, MOKa3aBIIMM OTJIMYHbIE M XOpOIIHME 3HAHMUSI B TEUEHHE CEMECTpa B XOJe
MIOCTOSTHHOTO TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh IPOCTABJICHA SK3aMEHAIIMOHHAsI OLIEHKA
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JIOCpOYHO, T.e. 0e3 crmaunm osk3ameHa. OIeHKa BBICTABIACTCS B HK3aMEHAIIMOHHBIH JIUCT WIH B
3a4eTHO-9K3aMEHAIIHOHHYIO BEIOMOCTb.

WMuBanuasl U MMna ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMH 3/I0POBbSI, MOTYT CIaBaTh 3K3aMEHBI B
MEKCECCHOHHBIN MIEPHO/] B CPOKH, YCTAHOBJICHHBIC WHANBUYAIbHBIM YU€OHBIM IJIAaHOM. VIHBamuabl 1
JHMIA ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSMH 3/I0POBBS, UMEIOLINE HAPYLICHHUS ONOPHO-IBUTATEIBHOTO
anmapara, JIOTTYCKAIOTCS Ha aTTeCTallMOHHbBIE UCTIBITAHUS B COIIPOBOXKJICHUU
ACCHUCTEHTOB-COIPOBOKIAIOIIUX.

[Iponienypa mpoBeAeHUS MPOMEXKYTOUHOW AaTTeCTallid JJIsl OCOOBIX CIIydaeB H3JIOKEHA B
«[TonoxeHNH O TEKyIIEM KOHTPOJIC YCIIEBAEMOCTH U NMPOMEKYTOYHOH aTTECTAIIMK OOYYArOIIUXCS T10
OIIOII 6akanaBpuata, cnenuanurera u mMaructparyps» ®I'bOY BO HOxHo-Ypansckuit [AY (2016
T.).

[Ikana u KpUTEpUN OLICHUBAHUS OTBETa 00YYAIOUIET0Cs IPEACTABICHbI B TAOIUIIE

IlIxana Kpurepuu oueHnBaHus

BCECTOPOHHEE, CHUCTEMAaTHYECKOE U TIIYOOKOE€ 3HaHUE IPOrpaMMHOIO
Onenka 5 MaTepuanga, YCBOEHHE OCHOBHOM W JIOIOJHUTEIBHOM JIMTEpaTyphl,
(0TIIM4HO) PEKOMEHIOBAaHHOM IPOTpaMMON JUCLUILIMHBI, IPABUIBHOE PpEIICHUE

3aJ1a4H.

IIOJIHOE 3HAHUE INPOrPaMMHOIO MaTepualla, YCBOECHHE OCHOBHOM
Onenka 4 JUTEPATYPBHI, PEKOMEHI0BaHHOU B Iporpamme, HaJIn4ue
(xoporo) MaJIO3HAYUTENIbHBIX OLIMOOK B PEUICHUM 3aJaud, WJIM HEJIO0CTaTOYHO

ITOJIHOC PACKPBITHC COACPIKAHKNC BOIIPOCA.

3HaHHWE OCHOBHOTO MPOTPAaMMHOI0 MaTepuaja B MHHHUMAIbHOM 00beMe,
MOTPEIIHOCTH HENIPUHIMITUATIBFHOTO XapakTepa B OTBETE Ha SK3aMEHE U B
pEIICHUH 3a]1a4H.

OrneHka 3
(YZIOBJIETBOPUTEIHHO)

Onenka 2 npoOenbl B 3HaHMSX  OCHOBHOIO  INPOrpaMMHOIO  Marepuala,
(Hey10BJIETBOPUTEIBHO) | MPUHIMITHAIBHBIE OUTHOKY IIPU OTBETE Ha BOIPOCHI U B PEIICHUH 3a1a4H.

BOl'[pOCI)I K 3K3aMEHY

1. Tlepuonuueckuit 3akoH [I.MI. MenneneeBa. CoBpeMeHHast (pOpMYJIUpOBKA 3aKOHA. 3HAYCHHE
MIEPUOIUYECKOTO 3aKOHA JJII XUMHUH.

DOKBUBAJIEHT. 3aKOH SKBUBAJIEHTOB. DKBUBAJIEHTHI OKUCIUTENS U BOCCTAHOBUTEIIA.

[TonsATHE XUMUYECKON TEPMOJMHAMUKH. TepMOINHAMUYECKHE CUCTEMBI.

TennoBsie a3 dexThl peakunii. DHTaNbNUS cucTeMbl. 3akoH ['ecca.

OHTpOIUS CUCTEMBI.

o ks wnN

CBobonnas sHeprust ' m60ca kak pyHKIUsA cocTosiHUS BemecTBa. AG, Kak MpUYMHA IPOTEKaHUs
CaMOIIPOU3BOJIBHON PEAKLIUM.

~

CoBpeMeHHast MOJIeNb COCTOSIHUS 3JIEKTpoHa B aTome. KBaHTOBBIE unca.

8. TIpuHIMTIBI 3aIOTHEHUS JJICKTPOHHBIX OpOWTaiell aTOMa B OCHOBHOM COCTOSIHWHW: TTPHHIIHIT
[Taynu, npaBuio XyHna, npaBuiio KieukoBcKkoro. JieKTpoOHHbIE EMKOCTH OpOUTael, ypoBHEH
Y ITOAYPOBHEM.

9. Turbl XUMHUYECKUX CBS3CH: KOBAJICHTHAS, HOHHAS, METAJUTHIECKasi, BOJIOPOHAS.

10. XapakTepucTrka CBsI3e: MEKTPHUUECKHUE TUTIOIbHBIE MOMEHTHI, 3 (PEKTUBHBIE 3apsiIbl AaTOMOB,
HaIPaBJIEHHOCTh U HACBIIEHHOCTh, YHEPTHUs U JJIMHA CBSI3U.

11. OnpeneneHue MOHATUS "KOMIUIEKCHBIE coequHEeHMs . OCHOBHBIC TIOHATUS KOOPIMHAIIMOHHON
TEOPHUH.

12. BaxHelimmne THITBE KOMIUIEKCHBIX COE€IMHEHMNIA.

13. IpuumHBI 00pa30BaHUS BOAHBIX PACTBOPOB. [ OMOTEHHBIC M T€TEPOTreHHBIC PACTBOPHI.
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14.

15.
16.
17.
18.

19.

20.

21.

22.

23.
24,

25.
26.
27.
28.
29.

30.
31.

IIpupona MeKMOJIEKYIISIPHBIX CHJI B pacTBOpax: cuibl BaH-nep- Baanbca (opueHTallMOHHBIE,
WHIYKIIMOHHBIE, AUCTIEPCUOHHBIE); NOH-TUIIOIBLHOE B3aUMOICHCTBUE, BOJOPOIHAS CBS3b.
CriocoObI BBIpa)KEHUS COCTaBa PACTBOPOB.

DnekTposinuThl. CBOMCTBA PACTBOPOB AJICKTPOIUTOB.

I'maponus coneit. Tunel runponusa.

[Tonatue o ckopocTd XuUMHUECKoW peakuuu. OCHOBHBIE (PAKTOPHI, BIHUSIOIIME Ha CKOPOCTb
peakuuu. OCHOBHOH 3aKOH KUHETHKH.

3aBHCUMOCTh CKOPOCTH XMMHUECKOHM peakiuu oT temmneparypsl. [IpencraBnenue 06 sHeprun
aKTUBALlUHU, SHEPTETUYECKOM Oapbepe U NMEPEXOAHOM SHEPIeTUUECKOM KOMILIEKCE.
Kunernueckas koHuenuusi paBHoecus. Koncranta paBHoBecusi. CMelLEHUE PaBHOBECUS TIPU
M3MEHEHUU KOHLEHTpauuu, Temneparypsl U fasinenusd. [Ipuanun Jle-llarense.

OO6mrast xapakTepucTHKa 3eMeHToB rpymibl |A. Bogopon (M30To1bl, oydeHne, Gu3ndecKkue
U XUMHUYECKHE CBOMCTBA).

Bonma, reomerpuss m CBOWCTBAa €€ MOJEKYJbl. XHMHUYECKHE CBOMCTBAa BOJbl. Boma kak
pactBopuTelb. Boga B ceIbCKOM X035ICTBE.

IIepoxcun Bomopoa.

XUMUYECKUE CBOWCTBA IIEJIOYHBIX MeETaUIOB. Kanuii Kak 3JIEeMEHT NUTAaHHWS PACTEHHU.
Kanuiineie ynoopenus.

duznyeckue U XMMHUYECKHE CBOIMCTBA Kabliusg U Maruus. Mx Ouonorunyeckoe 3HaUCHUE.
Ouznyeckue U XMMHUYECKHE CBOMCTBA 3JIEMEHTapHOTro Oopa.

Kucnoponnsie coenunenus 6opa: okcuji, 60pHas KHCI0Ta, TOJTUKUCIOTHI 00pa, UX COJH.
Pu3znyuecKre 1 XUMUYECKHE CBOMCTBA METAINIMYECKOTO aJTFOMUHHS.

Oxcuapl W TUIAPOKCHUIBI ATIOMUHHUS, Pa3HOOOpa3We WX CTPOCHUs, aM(POTEPHOCTh 3TUX
COCIMHEHHH, pEaKIIMU UX B3aUMHOTO IIPEBPAILICHHUS.

XUMUsl HEOPraHUYECKUX COEAMHEHUN yIiiepo/ia: YIIeKUCIIOro ra3a U ero Npou3BOIHBIX.
3HavYeHHEe COEAMHEHUMN Yryiepojaa B CEIbCKOM Xo3siiicTBe. KpyroBopoT yrieposga B mpupo/e.
TonnuBHas 3HEPreTUKa, MOIUMEPHI. DKOJIOTUUECKHUE ACTIEKThl XUMHUH YTIIEpO/a.

32. Xumus COE€TUHEHUI KpCMHU:. erMHe3eM, CHJIMKAThI u AJIFOMOCHJIMKAThI KakK

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

MOYBOOOPA3YIOIINE MUHEPAIBL.

Oco0OeHHOCTH XUMHH TE€pPMaHHs, OJIOBa W CBUHIA. [IprMeHeHHe HSTHX SJIEMEHTOB U UX
COCTMHEHHH. DKOJIOTHYECKass ONTAaCHOCTh COCTMHEHUI CBUHIIA.

XHMHS MOJIEKYJISIPHOTO a30Ta.

XUMHS aMMUaKa U €ro IIPONU3BOJHBIX.

XuMUs OKCHIOB a30Ta, a30THOM KHCIIOTHI U €€ COJICH.

®docdhop, amnoTpornHbie MoaUbUKAINH, PUINIECKIE U XUMUYECKHE CBOMCTBA MOJIEKYJISIPHOTO
docdopa.

OptodocdopHas kuciora u ee conu. 3HadeHune Gochopa kak snementa nutanus. DochopHeie
ynoopeHusl.

du3nueckue 1 XUMHUYECKHE CBOMCTBA KHUCIOpOAa. DKOJIOTHYECKask pojib KUCIOPOJa U 030Ha
aTMOoCQepBHI.

CoenuneHus cepsl ¢ BOAOPOAOM U KUCIopooM. CepHasi KUCIIOTa, CYIb(haThl.

CepHuUCTHIN Ta3, CEpHUCTAS KUCIIOTA, Cyab(GuTsl. CEepoBOIOPO/I.

DJIEKTPOHHOE CTPOEHUE ATOMOB TaJIOTEHOB M 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB IraJIOT€HOB
B oarpymnmne. Coeauaenus Gpropa.

XI10poBOOPpOA, consiHas KuciioTa. CoeAMHEHUS XJI0pa ¢ KUCIOPOJIOM U UX CBOMCTBA.
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44,

45.
46.
47.

48.
49,

Xumus OnaropofHbIX Ta30B (CTPOCHHE AaTOMOB, OCOOCHHOCTH XHMHUYECKUX U (PHU3HMUECKUX
CBOICTB).

CewmeiicTBO xkenesa.

Xumus Maprasia (OKCUIbl, TUIPOKCUIBI, KUCIOTHI, COJIN).

Oco0eHHOCTH XUMHUHU XpOMa; €ro BaKHEHIne coeTuHEHUs! (OKCHIbI, TUIPOKCUIbI, KHCIOTHI,
COJIN).

Xumust MM U €€ COeUHEHUMN (OKCUIbI, TUAPOKCHUIBI, COJIH).

OCHOBHBIE XUMUYECKHE OCOOCHHOCTH JIAHTAaHOUI0B M aKTHHOUJIOB.
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JUCT PETUCTPAIIMA U3SMEHEHHAI

Howmep
U3MEHe-
HUS

Howmepa nucros

BaMCHCHHBIX]

HOBBIX

AHHYJIMPOBaH-
HBIX

OcHoBanue
IS
BHECEHHUS
W3MCHEHHI

IToamuce

Pacmmdposka
MOIMTUCH

Jara
BHECEHUS
HU3MECHEHUS
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