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Pabouyast mporpamma cocTaBiieHa ¢ y4eTOM TpeOOBaHMA:
MOpsI/IKa OpraHU3aMK U OCYIIECTBIECHUS 00pa30BaTeIbHON NEATEIBHOCTH 110
00pa3oBaTeJIbHBIM IPOrpaMMaM BBICIIEr0 00pa3oBaHus — MporpaMMam OakanaBpHara,
IIPOrpaMMaM CIELUAINTETA, IPOTPAMMaM MarucTpaTypbl, YTBEPKIAECHHOTO IIPUKA30M
MuHucTepCTBa HAYKH U BbIciiero oopa3osanus Poccuiickoit @enepanuu ot 06.04.2021 Ne
245;
(benepanbHOro rocy1apcTBEHHOro0 00pa30BaTEILHOIO CTAHJApTa BBICILIEI0 00pa30BaHUs 1O
HarnpasyieHU0 1oaArotoBku 19.03.02 I[IpoayKkThl NUTaHKS U3 PACTUTEIBHOTO ChIPBA,
YTBEP)KIECHHOTO NMpUKa3oM MuHHCTEpCcTBa 00pazoBaHus U Hayku Poccuiickoii @enepanuu ot
Ne 1041 ot 17.08.2020 r.

[IpenogaBaTenu, MOArOTOBUBILKE PabOUyIO IPOrpaMMYy:

CT. npenoaaBareib K.O. lyonnkas

Pabouas mnporpamma paccMoTpeHa Ha 3acegaHuu Kadeapsl xumuu (mporokon Ne 10 ot
«20» mas 2024r.).

3aBeayrommii kageapou A.K. IIuBoBap

PabGouass mporpamMma peKOMEHJOBaHA K WCIIONB30BAHUIO B YYEOHOM TIpoOIlecCe METOAMYECKON
KoMHCcCcHel paKyIbTeTa MUIIEeBbIX TeXHOIOrHH (mpoTokos Ne 11 ot «20» utons 2024 r).

IIpeacenaresb MeTOANYECKONH KOMUCCHH A.K. ITuBoBap

PykoBoauTeabs 0CHOBHOM NPo¢ecCHOHATBHON
o0pa3oBaTeIbHOI NPOrpamMmMbl E.A. MenBeneBa




1. Mpeamer. lesun u 3a1a4u TUCUUILJIMHBI, €€ MECTO B CTPYKTYype
00pa3oBaTe/IbHOI MPOrPaMMBbI

IIpenmMeToM AMCHMILVIMHBI SABISIOTCA BELIECTBA, UX CBOWCTBA, CTPOCHHE M B3aMMHbIE
MIpEBpALICHUS.

Heap m3yyeHHusi JMCUMILIMHBI SIBISETCS YriyOJieHHE MMEIoIIMXcs Ha 0a3e cpeaHei
IIKOJIBI TIPEICTABICHUH 1 TIOTyuYeHHE HOBBIX 3HAHUN U yMEHHUH B 00JacTH XUMHUH, 0€3 KOTOPBIX
HEBO3MOXHO pEIIeHHE TEXHOJIOTMYEeCKHX 3a/1ad U NpoQeccuoHaIbHbIX HaBBIKOB. Llenbio Kypca
HEOPraHMYECKOM XHMMHM SBIIECTCS M3YYEHHE M YCBOCHHE OCHOBHBIX XMMHUYECKHX ITOHATHH,
(GyHIAMEHTaJIbHBIX 3aKOHOB XMMHUU M 3aKOHOMEpPHOCTEH, OOBICHAIOIUX CBOMCTBA U
MPEBPALLEHUS] XUMHUYECKUX DJJEMEHTOB M UX COEIMHEHUH, a Takke (OpMUPOBaHUE
IpEICTaBIEHHU 00 OKpPY’KalOIIeM MUpe KaK COBOKYITHOCTH JE€HCTBHS 3aKOHOB €CTECTBO3HAHMS.

OcHoOBHBIC 321a4¥ H3yYeHHMs MAUCUMIUIMHBI: DPA3BUTh TEOPETUYECKOE MBIIUICHUE,
CHOCOOHOCTh AHAJIM3UPOBAaTh XMMUYECKHE IMPOLECChl U MCIOJIb30BaThb XUMHUECKHE 3aKOHbBI
(cTexmomeTpuYeCcKHe 3aKOHBI, MEPHOIUYSCKHI 3aKOH, TCOPUI0 XUMUYECKOW CBS3M, TCOPHUIO
XMMHUYECKOT'O paBHOBECHS, U JP.)

N3yyenue npuHIMIOB:

* OIPEJIEICHNS XUMUUECKUX XapaKTEPUCTUK BELIECTB U PEAKLIUI MEKY HUMU;

* OIIMCAaHMS U pacyeTa XUMHUYECKUX COCTOSIHUM BEHIECTB B TOMOTE€HHBIX U F€TEPOre€HHBIX

CUCTEMAX;

* OIIPEACIICHNs] KOHIIEHTPALMI BEIIECTB B PACTBOPAX U XUMHUYECKUX CHCTEMAX.

OBnazneHne HaBbIKAMMU:

* HCNOJB30BAHMS IEPUOJNYECKOTO 3AKOHA B ONIPEEIICHUH CBOMCTB 3JIEMEHTOB U UX

COCJIMHEHU;

* BBIIIOJTHEHUS] OCHOBHBIX XUMUYECKUX ONEpPaLINi;

* OIIPECIICHNs KOHLICHTPALMK BEILIECTB B PACTBOPaX.

MecTo AMCHMINVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMBbl.

Jucuunnuna «Heopranudeckass XMMUSD» OTHOCHTCS K JAMCLUMIUIMHAM O0s3aTeNbHON
yacTH, (QopMHUpyeMOl ydacTHUKaMH oOpa3oBaTenbHbIX oTHomeHui b1.0.23 ocHoBHOMI
npodeccruoHalbHONU 00pa30BaTeNIbHON MpOrpamMMBbl BhIciIero oopasoBanus (nanee — OITOIT BO)
no HampapieHH0 ToAroToBKH 19.03.02 «IIpomyKThl TMUTaHWS W3 PACTHTEIBHOTO CHIPHS».
OcHoBbIBaeTCs Ha 6a3e MIKOJIBHOTO Kypca XUMHUHU.

JuciumuinHa  4uTaeTcss B IEPBOM  CEMECTpPE M INPEAIIECTBYET JUCLUILUIMHAM:
«AHaIUTHYECKAsT XUMHUS U (U3MKO-XUMHUYECKHE METOAbl aHanu3ay, «OpraHuyeckas U
Ouoopranudeckass xumus», «®Puznyeckas U KoUloMgHas xXuMmus», «llumeBas xumusy,
«buoxumus».



2. IlepeueHb MIAHUPYEMBbIX Pe3yJIbTATOB 00yUYeHUS 10 AUCIHHUIINHE,
COOTHECEHHBIX C MJIAHUPYEMBIMHU Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOI

NporpaMmMbl
Koabi dopMyTHPOBKA HNuaukaropsl Ilnanupyemblie pe3yabTaThbl
KOMIIeTeHIUit KOMIIeTeHIIH AOCTHKEHUSI o0yueHus
KOMIIETEeHIIUH
OIlK-2 Cnocoben  mpumensTts | OITK - 21 3HATh: OCHOBHBIE
OCHOBHBIE  3aKOHBI ¥ |OCYIIECTBISIET XUMHYECKHE  3aKOHBI,  HX
METO/Abl  UCCJIEJIOBAHMM | paCUEThl, AHATU3ZUPYET TEOPETUUECKUE  OCHOBHI M|
€CTECTBEHHBIX HAayK JJIsl | [TOJIyYeHHBIE o0nacTu MPUMEHEHUS B
peuieHus 3a/1a4 | pe3yJibTaThl U [mpodeCCUOHATBEHOU
npodeccroHalbHOM COCTaBJIISI€T 3aKIIOYCHHE |I€ITETbHOCTH;
NeATeNTbHOCTH no MPOBEACHHBIM | - YMeTh: MPUMEHSATb METO/Ib]
aHanM3aM, HCIBITAHUAM MATEeMaTUYECKOTO aHalu3a WU
U MCCIICIOBAHUSAM. MOJICJIUPOBAHUSA,  OICHUBATH
PE3yNIbTaThl TEOPETUYECKOTO U
PKCIIEPUMEHTAIBHOTO
MCCIIETOBAHMUS HE

OpraHNYECKHX BEIECTB;
- MMeTh HaBBIKH: PaboTHl ¢
peakTHBaMu U J1a00paTOPHBIM

o0opynoBaHUEM,
HEOOXOINMBIMU IS
MIPOBEICHUS HAYYHBIX
HCCIIEA0BaHUM.

OIIK - 2.6 IlpumeHnser |-  3HATB:  TEOPETUYECKHE

3HAaHUA  XUMHH
MPOBEIECHUN
HCCIIeT0BaHUM
peleHnn
pohecCHOHATBHBIX
3ajad4.

npu

)51

OCHOBBI XHMHUYECKUX 3aKOHOB
u o0nacTu TpPUMEHEHUS B
npodeccruoHanbHON
NesITeTbHOCTH,

- yMeThb: OLIEHUBATH
pe3yJbTaThl TEOPETUYECKOTO U
PKCIEPUMEHTAILHOTO
WCCIIeIOBaHUS;

- HMeTh HABBIKHU:
MPOBEJICHUSI JIaDOPATOPHBIX U
HAy4YHbIX  MCCJIEJOBAaHUN B
npodecCroHaTbHOM
NesITEeNbHOCTH.




3. O0béM AUCHUIIMHBI U BUABI Y4e0HOH padoThl

OuyHo-3a04Has
3aounas popma
Ounas ¢popma oOyueHus dbopma
oOy4eHus
oOyueHus
Bust paGor 00BEM YacoB BCETO BCETO
BCETO e =
3a4. en./ 3 §
9acoB 2 o
o &)
OO611ast TPYI0EMKOCTH JTHC- 3/108 3/108 3/108
LMIIAHE, 3a4.€/1./9aC0B, B TOM
qrcle:
KoHrtakTHas paboTa, 4acoB: 54 54 10
- IEKIIUHU 24 24 4
- IPAKTUYECKHUE 3aHATHUS - - -
(ceMUHApCKHE) 3aHATHUS
- 1abopaTopHBIC PAOOTHI 30 30 6
CamocrosiTenpHas paboTa, 4acoB 54 27 62
KoHTposb 36
By npomexyTo4HON JK3aMeH JK3aMeH JK3aMeH
aTTeCcTaIuu (3a4€T, SK3aMEH)
4. Copepxanue U CHUIIMHBI
4.1. Pa3esibl AMCHUILIMHBI U BUAbI 3AHATHH (TeMaTH4YeCKH i MJIaH)
Ne
i Paznen qucuuriauHel J I13 JIP CPC
1 2 3 4 5 7
Ounas popma 00ydeHus
Tema 1. Knaccudukarus HeopraHU4eCKUX COCTMHCHHM 2 - 2 5
Tema 2. OCHOBHBIE MOHSATHUS U 3aKOHBI XUMUU 2 - 2 4
Tema 3. Ctpoenue aroma. [lepuoandeckuii 3aKoH. 2 - 2 5
Tema 4. Xumudeckast CBsi3b U CTPOCHHE TBEPJIBIX BELIECTB 2 - 2 5
Tema 5. Xumuueckasi KHHETHKA U paBHOBECHE 2 - 2 4
Tema 6. PacTBopbl. BelpaskeHre KOHLIEHTPAllUU PaCTBOPOB. 2 - 4 4
Tema 7. PacTBOpBI 2JIEKTPOIUTOB. TeOpus JIEKTPOIUTUIECKON| 2 i 2 4
MCCOLMAlluU
Tema 8. BomopoaHblit mokasarens. [ uaponaus comei. 2 4 5
bydepHbie pacTBOpHI




Ne
wn Pa3gen nucimMIninHbl JI I13 JIP CPC
1 2 3 4 5) 7
Tewma 9. KoMIuIeKCHBIE COSTMHEHUS 2 - 2 5
Tema 10. OKUCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU 2 - 4 5
Tewma 11. l'asibBaHUYECKUI 3JIEMEHT. DJIEKTPOXUMHUYECKHE 5
CUCTEMBI. DJIEKTPOIH3. DIEKTPOIU3 BOAHBIX PACTBOPOB U - 2 4
paCILJIaBOB AJICKTPOJIUTOB
Tema 12. Xumus S, p, d —351eMEHTOB. 2 - 2 4
Bceero| 24 - 30 54
3aouHas Gopma oOydeHHsI
Ne
i Pa3gen auciuInivebl JI I13 JIP CPC
Tema 1. Knaccugukanust HEOpraHU4eCKHX COeTNHEHHUN 0,4 - 0.5 5
0,3 05
Tema 2. OCHOBHBIC MOHSTHUS ¥ 3aKOHBI XHMUU - 5
. 0,3 05
Tema 3. Ctpoenue aroma. [leproauyeckuii 3aKoH. - 6
0,3 05
Tema 4. Xumuueckast CBsI3b M CTPOCHUE TBEP/IBIX BELIECTB - 5
0,3 0,5
Tema 5. Xumunueckass KHUHETUKA U PaBHOBECHE - 5
0,3 0,5
Tewma 6. PacTBophbl. BelpaxkeHre KOHLIEHTpaLlMU PacTBOPOB. - 5
Tema 7. PacTBopbl 251ekTpoauToB. Teopus anektponutudeckoit| 0,3 i 0,5 5
TMCCOIMAIIU
Tewma 8. Bomopoanslit moka3atenb. [ uaponus comnei. 0,3 i 0,5 6
bydepHbie pacTBOpbI
Tema 9. KoMIuiekcHBIE COETUHEHUS 0.3 - 0,5 5
0,3 0,5
Tema 10. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUN - 5
Tema 11. NanbBaHWYECKHI 2JIEMEHT. DIECKTPOXUMHUUECKUE 0,3 0,5
CHUCTEMBI. DJIEKTPOJIN3. DIEKTPOIU3 BOJHBIX PACTBOPOB U - 5
[pacIuIaBOB AJIEKTPOJIUTOB
5
Tema 12. Xumus S-, p-, d- —371€MEHTOB. 0.3 - 0.5
Bcero 4 - 6 62

OuyHo-3a049Has popmMa 00ydeHUs

4.2. Conep:xaHue pa3/iesioB y4eOHOI AUCHUNIMHBI

Tema 1. Knaccupukanysi HeOpraHM4ecKNX coeJMHEHMIA.

Tema 2. OcHOBHBIE IOHATHS U 3AKOHbI XMMHUH

CrexuoMeTpusi: MOJb, TIOCTOSIHHAs ABOTaapo, MOJIIpHAsS Macca, 3aKOH COXpaHEHUs
MIOCTOSHCTBA COCTaBa, 3aKOH ABOTrajpo, XWMHYECKUH HKBHUBAJICHT, (DAKTOp SKBUBAICHTHOCTH,
MOJISIpHAsi Macca SKBUBAJIEHTA, 3aKOH YKBUBAJICHTOB.



Tema 3. Crpoenue aroma, nepuoamyeckuii 3axkon JI.M. MenjaeieeBa: OCHOBHbIE
MIPUHLIMIBI KBAaHTOBOM TEOPHM CTPOEHUs BEIECTBA; KBAaHTOBBIE YKCJA: TJIABHOE, OpOUTAJIBHOE,
MarHUTHOE U CIIMHOBOE; SHEPreTUUECKUE YPOBHU M IOAYPOBHM aTOMa; INPUHLMIIBI 3aIOJHEHMS
JJIEKTPOHHBIX OpOWTaiell aToMa B OCHOBHOM cOCTOsiHMM: mpuHIMIN [laymw, mpasBuno XyHna;
ANIEKTPOHHbIE EMKOCTH OpOMTasiel, MOAYpOBHEH M YpOBHEH aTroma; CIocoObl 3aliCH 3JIEKTPOHHBIX
(dopmyn aroma; coBpeMeHHasi (OpMYIHPOBKA MEPUOJMUYECKOTO 3aKOHA; CTPYKTypa MEpUOIUUYECKON
cHCTeMBI; IpaBuiia KieukoBCKOro; NepruoiMYHOCTh U3MEHEHHUS CBOMCTB aTOMOB 3JIEMEHTOB: SHEPIUU
VMOHM3AIlMM, CPOJACTBA K DIIEKTPOHY, SJEKTPOOTPULIATENBHOCTH, paauycoB Ban-aep-Baainbca;
MEPHOINUECKUI XapaKTep N3MEHEHHSI XMMUYECKUX CBOMCTB JIEMEHTOB, CBSA3b PaclpOCTPaHEHHOCTH
XUMUYECKUX 3JIEMEHTOB C UX MOJIOKEHUEM B IIEPUOJMUYECKON CUCTEME, MAKPO- U MUKPOIJIEMEHTHL.

Tema 4. Xumnueckass CBfi3b, THIIbI XHMHYECKOW CBSI3M, XapPAKTEPHCTHKH CBsI3eil:
ANEKTPUYECKUE JUIMOJbHBIE MOMEHTHI, 3((EeKTUBHbIE 3apsbl aTOMOB, CTENEHb HOHM3AINH,
HAaIIpaBJIEHHOCTh W HACBIILIEHHOCTb, SHEPT U U JUIMHA CBS3U; METOJl BAJICHTHBIX CBSI3€H; CUTMa- U M-
CBSI3M, THUIbI THOpPHUAM3AIMK AaTOMHBIX OpOWTaied W reoMeTpUs MOJIEKYJ; METOJ MOJEKYJISPHBIX
opOuTaeit; npuMeHeHHE TEOPUHN XUMUUECKOHN CBSI3U B XUMUH M OUOJIOTHH.

Tema 5. Xumunueckasi KHHeTUKA M paBHOBecHe. CKOPOCTh U SHEPreTHKa XUMHUYECKON
PEaKIMK: CPEIHSS U UCTHHHAS CKOPOCTh XUMHUYECKOW PEaKLK; (aKkTOphl, BIUSIOUIME HA CKOPOCTh
peaKkuuy; XMMHUYECKas peakius Kak IOCIEeJOBaTeIbHOCTh JJIEMEHTApHBIX CTAgHl; 3aKOH
JEHCTBYIOLIMX MacC JUIS 3JIEMEHTAPHON CTaIMM XUMUYECKON peakliK, KOHCTAHTAa CKOPOCTH peaKLny;
3aBUCHMOCTh CKOPOCTH XWMHMYECKOW peakluu OT TemrepaTypsl, mnpaBuio Banrt-lI'odda, sneprus
aKTUBAIIMH, SHEPreTHUECKUA Oapbhep, aKTMBUPOBAHHBIM KOMILJIEKC, KaTalli3, KaTaanu3arop, epMeHT;
3HAUEHHE YYEHHUS O CKOPOCTH XUMUYECKOW peaklud B XUMHHU, OMOJIOTMU U CEITbCKOM XO3SHCTBE;
XMMHUYECKOE pPaBHOBECHE KaK KOHEUHBIM pe3yJabTaT CAMOIIPOM3BOJIBHOIO MPOTEKAHMs OOpaTUMOM
pEaKLMK, TMHAMUYECKUN XapaKTep XMMHUUYECKOTO PAaBHOBECHS, MPHU3HAKM MCTUHHOIO PaBHOBECHS,
3aKOH JEMCTBYIOUIMX MAacC ISl XUMHYECKOro paBHOBecus, npuHuun Jle [llarense, poins XUMAYECKHX
PAaBHOBECHUI B IPUPO/IE.

Tema 6. PacTBopbl. BoipakeHue KOHIEHTPaLH PACTBOPOB

PactBopbl HesnekTomuToB. (CHOCOOBI BBIpa)KEHHUS] KOHIIGHTPALMM PACTBOPOB. MousipHas
KOHLIEHTpAIMs, MOJISIpHAsi KOHLIEHTpAIUsl SKBUBAJICHTA, MOJISUTbHASI KOHIIEHTpALWsl, MaccoBasi J10J1,
TepMOJIMHAMUYECKHE TPUYUHBI O0Opa30BaHUSI PACTBOPOB, (U3MYECKUE W XUMUYECKUE CHIIBI,
00YCJIOBIMBAOIIIE 0OPA30BAHUE PACTBOPOB.

Tema 7. PacTBoOpbI 3J1eKTPOJIUTOB. Teopus 31eKTPOJIUTHYECKOI JUCCONMAIMA

Teopust >IEKTPOTUTUYECKON UCCOIMAIMY; OTIIMYME CHIIBHBIX 3JIEKTPOJIMTOB OT ClIalbIX;
THITbI CHJIBHBIX JJIEKTPOJIUTOB; THApATaIis MOHOB, aKTUBHOCTH, KOI(M(HUIMEHT aKTUBHOCTH; THIIBI
cia0bIX 3JIEKTPOJIUTOB, KOHCTAHTHI U CTETIEHU JUCCOLMAINN CIa0bIX AJIEKTPOIUTOB.

Tema 8. Bogopoansblii moka3aresb. 'maposan3 coJieii. BydepHbie pacTBopbI
Boma kak cnaOblii 37IEKTPOIWT, MOHHOE NPOU3BEICHUE BOJbI, BOJOPOIHBIA M THIPOKCHIIBHBII
MOKa3aTeldd pPacTBOPOB, CIIOCOObI HM3MEPEHHs BOJOPOIHOrO TMOKazaTens; OydepHble pacTBOpSI;
TUAPONIN3 COJIEW, THITbI THUIPONIN3a, KOHCTAHTHI U CTENICHU THIPOJIM3a COJIeH; 3HaUe€HHE PAacTBOPOB
CWJIBHBIX U CJIA0BIX SJIEKTPOJIMTOB B XUMUH, OMOJIOTHH.

Tema 9. KomniekcHble coeJUHeHUS

Ctpoenne KOOpAMHAIMOHHON Cepbl KOMIUIEKCHBIX COSIMHEHUI: KOMILIEKCOOOpa3oBaTesb,
JMIaHbl, JOHOPHBIE AaTOMBbl JIMTAH/IOB, JAECHTATHOCTh, KOOPIMHALMOHHOE 4YHCJIO, TE€OMETpUs
KOOPJIMHAIIMOHHOW ~ cepbl; BHEIIHEC(EpHbIE MOHBI, KOMIUIEKCHl C XeaTooOpa3yloLUMH |
MaKpOLMKIIMYECKUMH  JIMTAHAAMH; YCTOMUMBOCTh KOMIUIEKCHBIX COEIMHEHMH B pacTBOpax,
KOHCTaHTBl YCTONYMBOCTH M KOHCTaHTbl HECTOMKOCTH; (DAKTOphI BIMAIOIIME HA YCTOMYMBOCTD
KOMIUIEKCHBIX ~ COCAVMHEHUM B  pPacTBOpax: TeMIleparypa, 3apsJ  LEHTPAIBHOIO  HOHA-
KOMILJIEKCOOOpa3oBaTelsi, TeOpHsi KOOPIMHAIMOHHOW XMMUYECKOW CBS3M, 3HAYECHHE KOMILJIEKCHBIX
COEIMHEHU.

Tema 10. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHbIEC PEAKIIHU

CreneHb  OKUCIICHMs, OKHCIIMTEIM W  BOCCTAHOBUTEIIM; COCTaBICHHE  ypPaBHEHUS
OKHCITUTEIIbHO-BOCCTAHOBUTEINIBHBIX ~ PEAKLMI;  OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE  TOTEHLAAJIBL;



ypaBHeHue HepHcTa; omnpeneneHre HANpaBIEHUs] MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBHUTEIILHBIX
peakiuii C TIOMOIIBIO OKHUCIUTEIBHO-BOCCTAHOBUTENLHBIX TTOTEHIMAIIOB, POJIb OKHCIUTEIILHO-
BOCCTAHOBHTEIIbHBIX PEAKLIMI B IPUPOJIE.

Tema 11. F'anbBaHMYECKHUI IJIeMEHT. DJIEKTPOXUMHYECKHE CUCTEMBI. DJIEKTPOJIN3.
DJIEKTPOJIN3 BOAHBIX PACTBOPOB M PACIJIABOB 3JIEKTPOJIMTOB

l'anpBaHMYECKUI AIEMEHT. DJIEKTPOXUMUYECKUE CUCTEMBI: OIMpPEIEICHHE, YCTPOUCTBO,
BUIBI. OJJEKTpOJABIKYyIIas cuia. DakTopbl, BIUAIOIMIME HA H3MEHEHHUE JJIEKTPOJIHOIO
noreHnuana. YpaBHeHue HepHcra. Xumuyeckue M KOHUEHTPAIMOHHBIE TajbBAHUYECKHE
2JIEMEHTHI: KaTOAHBIN M aHOAHBIN nporeccsl, pacueT D/(C. DneKTpoIus3. DnexkTponaus
BOJHBIX PAacTBOPOB M PACIUIABOB 3JEKTPOIUTOB. OmpeneneHne, TUIIbI, CYIIIHOCTh; KaTOAHBINA U
aHOAHBIA mporecchl. KonnuecTBeHHOE oOmucaHWe TMpolecca dJekTposinza: 3axkoHbl Dapanes.
["anpBaHOTEXHUKA U TaIbBAHOCTETHSI.

Tema 12. Xumus s-, p-, d- —-31eMeHTOB
Bomopon, Boma. OcoOEHHOCTH CTPOCHHS aToMa BOJOPOJA, XHMHYECKHE CBOMCTBA
MOJIEKYJISIPHOT'O BOJOPO/A.

OnemenThl [A u IIA - moarpynmel. O0mMe XUMUYECKHE CBOMCTBA 3JIEMEHTOB. KaTHOHBI
IIEJIOYHBIX METAJUIOB KaK Ba)KHEWIIas XUMHUYecKas (popMa MX CYIIECTBOBAHUS B IMPHPOJE, HX
CBOICTBA.

Onementsl IIIA, IVA u VA - noarpynnsl. O01iye XuMU4YecKnue CBOMCTBA AIIEMEHTOB.

Xumus cesizu C - C, C - H, C -N, C - O, Si - O. XuMH4ecKnue CBOWCTBa HEOPTraHUIECKUX
COCIMHEHUHN YTJIepo/a YIIEKHUCIOro ra3a M ero Mpou3BOJAHBIX. OCOOCHHOCTH XUMHUYECKHUX
CBsI3€il a30Ta C BOJOPOIOM, YTIEPOAOM U KUCIOPOa0oM, hocdopa - ¢ KUCTOPOIOM.

Onementsl VIA-moarpymnmel. O01ye XuMHIECKHe CBOHCTBA.

Onementsl VIIA - moarpymmel. O0muye XuMAYECKHe CBOMCTRA.

4.3. [lepeyeHb TeM JeKUuii

Ne Ha3Banue Tempbl, Oo0beMm, 4
paccMaTpuBaeMble BONPOCHI (¢popma obyuenus
n/n Ounas | 3aounasn OuHo-
3a04yHas
1 | Knaccudukanus HEOpraHM4eCKHX COeIMHEHUN 2 0,4
2
2 | OCHOBHBIC MMOHATHS M 3aKOHBI XUMUHU 0.3
. 2 0,3
3 | Ctpoenue aroma. [lepuomndeckuii 3aKoH.
2 0,3
4 | Xumudeckasl CBSI3b U CTPOCHHUE TBEPBIX BEIIECTB
2 0,3
5 | XuMmuueckasi KHHETUKA U PaBHOBECHE
2 0,3
6 | PactBophl. BripaxkeHue KOHIIEHTpAIIUH PacTBOPOB.
7 PactBopsl anextponutoB. Teopus 2 0,3
AIEKTPOJIUTUIECCKON JUCCOLUAIIUU
8 Bonopoansiii nokazarens. I'uaponus comnei. 2 0,3
Bydepnbie pacTBOphI
2 0,3
9 | KommiekcHble COeTMHEHUS
2 0,3
10 | OkucIUTENHEHO-BOCCTAHOBUTEIbHBIC PEAKIIUI
[ManpBaHMYECKUI 37IEMEHT. DIEKTPOXUMHUUYECKUE 2 0,3
11 | cuctembl. DaAEKTPOAU3. DIEKTPOIJIN3 BOIHBIX
PacTBOPOB U PACIIIABOB AJIEKTPOJIUTOB




Xumus S-, p-, d- —3;1eMeHTOB. Dnementsl 1A u [1A 2 0,3
12 | noprpynn. Dnementsl IIIA, IVA u VA noarpymm.
Onementsl VIA, VIIA, IB u IIB noarpymm.
Bcero 24 4
4.4. IlepeyeHb TeM NPAKTHYECKUX 3aHATHI (CeMUHAPOB)
He npenycMoTpeHsl.
4.5. IlepeyeHb TeM J1a0OPATOPHBIX PadOT
Ne Ha3panue j1abopaTopHoii padoThI Oo0bem, 4
®opma o0yueHust
n/n Ouynast | 3aounas OuHo-
3a04yHas
1 Knaccudukanus HeopraHMUeCKUX COeAMHEHUN 2 0.5
OcCHOBHEBIE OHSATHUSA u 3aKOHEI XUMHU. 2 0,5
2 Omnpenenenrie SKBUBAJICHTA MeTallla MO O0BEMY
BBITUCHEHHOTO BOZOpPO/Ia
3 Crtpoenue atoma. [lepuoanueckuii 3aKoH. 2 0.5
4 XuMHu4ueckasi CBsI3b U CTPOCHHUE TBEP/IbIX BEILIECTB 2 0.5
Xumnyeckas KAHETHUKA u paBHOBECHE. 2 0,5
5 3aBUCUMOCTh CKOPOCTH XHMMHUYECKOW pEeakluh OT
pa3nuyuHbIX (aKTOPOB.
PacTBopsl. BeIpaxkeHne KOHUEHTpPAIMU PACTBOPOB. 4 0,5
6 [IpuroroBnenue pacTBopa 3aJaHHOU
KOHIICHTPAIIUN
PactBops1 anekrponutos. Teopus 2 0,5
7 3JIEKTPOJIUTUYECKON Aucconranuu. Peakuuu
MOHHOTrO oOMeHa. CMelrieHre HOHHOTO
paBHOBECHSI.
8 Bonopoansnii nokasarens. ['naponus comnei. 4 0,5
Bbydepnbie pacTBOpbI
9 KOManleKCHLIe COEINHEHUS. I[I/ICCOLII/IEELII/IH 2 0,5
JBOMHBIX U KOMITJIEKCHBIX COCTMHCHHIA.
10 | OKHUCIUTETHPHO-BOCCTAHOBUTEIILHBIC PEaKIINU 4 0,5
OCHOBBI JIEKTPOXUMHH. Y CTPOHCTBO 2 0,5
11 | ranpBaHMYECKOrO AnMeMeHTa. OnpeneneHue u
pacuet DJIC raabBaHUYECKOr0 AJIEMEHTA.
Xumus S-, p-, d- —smeMeHTOB. Dnementsl 1A u I1A 2 0,5
12 | noarpynm. Dnementsr 1A, IVA u VA noarpym.
Onementsl VIA, VIIA, IB u [IB noarpymm.
Bcero 30 6

4.6 Buabl caMocToATeIbHOI padOThI CTYICHTOB

4.6.1 IloaroTroBKa K ayAMTOPHBIM 3aHATHAM

Hepen O4YCPCAHBIM AYAUTOPHBIM 3aHATUCM CTYIACHTY HCO6XOI[I/IMO 3aKpCIUTh MOJTYUYCHHBIC
3HaHHA. HJ’IH 9TOT'O H606XOI[I/IMOI




- U3YYUTh KOHCIIEKT JICKLIUHU 110 MPEIbIAYIIEN TEME;
- U3y4YUTh COOTBETCTBYIOIINM pa3Jiell 10 TEME B OCHOBHOM M JOTIOJHUTEIBHON PEKOMEHAYEMOM
JIUTEPATYPE;
- BBIIOJIHUTh IUCBMEHHOE JIOMAIIHEE 3aJjaHne (€CIIH MIPESYCMOTPEHO).

4.6.2 IlepeyeHb TeM KypcOBBIX padoT (MPOEKTOB)

He mpenycMoTpensl

4.6.3 Ilepeuens Tem pedepaToB, pacueTHO-rpauiIecKuX pador

He npenycMoTtpeHsl

4.6.4. TlepeyeHb TeM H Y4eOHO-METOAMYECKOr0 oOecledyeHUsl IS CaMOCTOSITeJbHOMH
padoThI 00y4aromMXxcst

/11

Tema camocTosiTeTIbHON PadOTHI

YuebHO-
METOINUECKOE
o0ecrieueHue

OO0OBéM, 4y

dbopma oOyueHus

OYHas

3a04YHasn

OYHO

3a04Hasi1

Tewma 1. Knaccuukanust HEOpraHn4ecKux
COeTUHEHNN

(3]

5

5

Tema 2. OCHOBHBIE MOHATHS U 3aKOHBI XHUMUH.
CrexuoMeTpusi:  MOJIb, TMOCTOSIHHasE — ABOrajapo,
MOJISIpHAsE Macca, 3aKOH COXpPaHEHWsI IOCTOSHCTBA
COCTaBa, 3aKOH ABOTra/ipo, XMMHUYECKUN SKBHUBAJICHT,
(haxTop SKBHBAJIEHTHOCTH, MOJISIpHAst Maccal
SKBHBAJICHTA, 3aKOH SKBHUBAJICHTOB.

[1-4,6-8]

Tema 3. Crpoenue aroma. [lepuognueckuil 3aKoH.
Crpoenne aroma, nepuogudeckuii 3axkoH JI.H.
MenzneneeBa UM XUMHMYECKas CBS3b.  OCHOBHBIE
NPUHLMIIBI KBaHTOBOM TEOPUM CTPOECHUs BEILECTBA,
CTPYKTYpa NEPUOTUYECKON CHCTEMBI

Tema 4. Xumuyeckasi CBsi3b U CTPOEHHUE TBEPAbBIX|
BELECTB. THUIBI XMMUYECKOM CBS3H; XapaKTEPUCTUKY]
CBSI3CIL.

1,2,4,6-8]

Tema 5. Xumuueckass KHHETUKA U PABHOBECHE

[1-7]

Tema 6. PactBoppl HedekTOMUTOB. CrocOOB]
BHIPOKEHHS KOHIIEHTPALIMKM pacTBOpPOB. MorsipHasy
KOHLIEHTPALIMs1, MOJISIpHAsi KOHLIEHTPALMs SKBUBAJICHTA,
MOJIsUIbHAsE ~ KOHIIEHTpalus,  MaccoBass  JOJi,
TEPMOJMHAMUYECKHUE NPUYHHBI o0pazoBaHus]
pacTBOpPOB, (U3HUYECKHME U  XUMHUYECKHE  CHIIBI,
00yCIIOBIHBAOIIME 00Pa30BaAHME PACTBOPOB.

[1-5]

Tema 7. PacTBOpHI 251eKTposIUTOB. Teopust
BHGKTpOHHTHqCCKOﬁQHHCCOHHaHHH

[1,4,5]

Tema 8. BomopoaHebrit mokasarens. [ maponus comnei.
Bydepubie pacTBOpbl. Bona kak crmadblii 31eKTpOIHT,
MOHHOE TIPOM3BEJCHWE BOJIBI, BOJOPOAHBIA U

THIPOKCHIIBHBIA  TMOKA3aTeId  PacTBOPOB, CIIOCOOB]

[1,2,3,4,5]




Tema caMOCTOSITEIBHON PabOThI

Yyebuo-

OO0OBéM, u

M3MEPEHUST BOJIOPOIHOTO TTOKA3ATENIST, TUIIPOIIA3 COJICH,
THUITBI TUAPOJIN3a, KOHCTAHTHI M CTENCHH THIPOJIU3Q)
COJICii; 3HAUEHHWE pPACTBOPOB CIJIBHBIX U CJA0OBIX
DIICKTPOJIUTOB B XMMHUH, OUOJIOTHH.

Tema 9. KommiekcHele coequHenus. CrpoeHue
KOOPIMHALMOHHOMU chepbl KOMIIEKCHBIX COEJUHEHHH.

[1,3,4]

10

Tema 10. OKHCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC
PEaKIIHH. OKHUCIUTENLHO-BOCCTAHOBUATEIILHBIE
PEaKlMK: CTENEHb OKUCIICHWS, OKUCIUTEIN U
BOCCTAHOBHTEJIN; COCTABJICHHE ypaBHEHUS,
OKHCJINTEIILHO-BOCCTAHOBUTEILHBIX peakuui;
OKHCIINTEILHO-BOCCTAHOBUTEILHEIE MTOTCHIIVAJIEI,
ypaBHeHue HepHcTa; omnpeneneHue HampaBleHUs
MPOTEKAHUS OKHCIIUTEJILHO-BOCCTAHOBUTEILHBIX
[peakuuit c TTOMOIIIEIO0 OKHCJINTEIIHLHO-
BOCCTaHOBHTEILHBIX ITOTEHIINAJIOB, POJIH
OKHCIINTEJIbHO-BOCCTAHOBUTEIBLHBIX peakuui B
MpUpoIe.

[1,4,5]

11

Tema 1. lManbBaHMUECKHI AJIEMEHT.
DJIEKTPOXUMHUYECKHUE CHUCTEMBI. DIIEKTPOJIN3.
DJIEKTPOAN3 BOJHBIX pAacCTBOPOB U PacCIUIaBOB
PIEKTPOJINTOB  DJIEKTPOXUMUYECKHE  CHCTEMBI:
oIpeneIeHue, YCTPOMICTBO, BUJIBL.
DJIeKTpoABMKYIIAsA cuia. PakTopsl, BIMIOIIME HA)
M3MEHEHUE 3JIEKTPOJHOI0 MOTEHIMANIA. YPaBHEHHE
Hepncra. Xwumuyeckue W  KOHLEHTPALIMOHHBIE
raJbBaHUYECKUE BJIEMEHTBI: KaTOJAHBIA U aHOIHBIH
nporeccol, pacyeT I/C.

DneKTpoaus3. DnexTponu3 BOJIHBIX
[pacTBOPOB u pacIuiaBoB 3IEKTPOJIUTOB.
OrnpeneneHne, THIBI, CYIIHOCTh; KAaTOIHBIA U
QHOAHBIA mpouecchl. KoiaumuecTBEeHHOE ONKMCaHUE
rmpouecca  JEKTpoiu3a:  3akoHbl  Papajes.
["a;IbBAHOTEXHUKA U IaJIbBAHOCTETUSL.

[1.4]

12

Tema 12. Dnementst 1A um IIA Xumusa S-, p-, d-
SJIEMEHTOB.
Bogopon, Boma. OcoOEHHOCTH CTPOCHHSI aToma
BOJIOPO/Ia, XMMHYECKHE CBOMCTBA MOJEKYISIPHOTO
BOJIOpPOZA.

Onementsl [A u IIA - moarpynmer. Obmue
XHMHYECKHE CBOWCTBA  DJIEMEHTOB. KaTHOHBI
[IEJTOYHBIX METAJJIOB KaK BaKHEHIIAsg XUMUYECKas
(dbopMa UX CYIIECTBOBaHUS B IPUPOJIC, UX CBOMCTBA.
Onementsl  IIIA, IVA u VA mnoarpynm. OOmue
XUMHUYECKHUE CBOMCTBA AJIEMEHTOB.

Dnementsl VIA, VIIA, IB u [IB nmoarpymmn. OOmue
XMMHYECKHE CBOMCTBA.

[1,3,4]

Bcero

54

62

4.6.6. JIpyrue BHIBI CAMOCTOSITEJILHOM PadOTHI CTY/IEHTOB




He npenycMoTpeHsl.

4.7. IlepeyeHb TeM M BH/I0B 3aHATHI, IPOBOAUMBIX B HHTePAKTUBHOI dopme
He mpenycMoTpensl

5. @oH/1 OIIEHOYHBIX CPEICTB JIJIsl MPOBEAeHHUsI MPOMEeKYTOUHON ATTeCTAIHH

[Tonnoe onmcanue (hoHIA OIEHOYHBIX CPEICTB TEKYIIEH U MPOMEKYTOUHOH aTTeCTaIlluu
oOyJaromuxcs ¢ mepeyHeM KOMITETCHITMH, OMMCAaHUEeM TOKa3aTeJiel W KPUTEPUEB OILICHUBAHHMS
KOMHCTGHHI/Iﬁ, mIKaJd OLCHUBAaHUA, TUIIOBBIC KOHTpOHBHBIe 3aJaHUsI 1 MCTOOANYCCKUEC MaTepI/IaJIBI
MPEJICTABICHBI B IPHJIOKEHUH K HACTOSIICH MporpamMmme.
6. Y4yeOHO-MeTOoaAnYeCcKOoe of0ecmeYeHue TUCHUIINHbBI

6.1. PexoMeHayemasi IuTepaTypa

6.1.1. OcHoBHas JMTEpaTypa

ABTOp, Ha3BaHUE, MECTO U3MIAHUS, U3ATEIBCTBO, TOT U3IAHUS, KOJIHICCTBO Koi-Bo 3k3.
CTpaHMII B OnOIHMoOTEKE
AxmeToB, H. C. O0mmas u neoprannueckast xumus / H. C. AxmeToB.
— 13-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 744 c. —
1 |ISBN 978-5-507-45394-8. — TexcT : anexkTpoHHbIi // JIaHb :
HIIEKTPOHHO-OMOMnoTeunas cuctema. — URL:
https://e.lanbook.com/book/267359
X omuenko, ['. II. Heoprannueckas Xxumus : yaeOHUK IS
cenmbckox03sicTBeHHBIX BY30B / . I1. Xomuenko, U. K. [lurony. —
3-¢ u3n. — Cankr-IlerepOypr : Kagpo, 2021. — 464 c. — ISBN
078-5-91258-082-6. — TekcT : 37eKTPOHHBIHN // DIEKTPOHHBIN pecypc
dposoit oopazoBatensHoOU cpeabl CIIO PROFobpa3oBanue : [caiit].
— URL.: https://profspo.ru/books/103109
[TrnaBos, L. I'. Kpatkuii kypc o01iel 1 OMOHEOPraHUYECKON XUMUN
:YueOHOe mocoOue IS CTYICHTOB BBICIITUX arpapHbIX y4EOHBIX
3aBeneHuil. - Jlyranck: M3n-Bo «JIHAY», 2004. — 235 c. — ISBN
966-8310-16-0
[TriaBos, . I'. OOwas u Heopranuueckas xumus. - Jlyranck:
JTHAY, 2006. - 652 c.
[[nnasos, 1I.I'. 3agaun u ynpakHeHHsI IO OOIIEH 1 HEOPTaHUIECKOM
5 [xumuu /I I'. [Tunasos, XK. O. dy6uukas. - Jlyranck: JIHAY, 2008. 252
- 400 c. — ISBN 966-626-348-3.

Ne i/t

290

255

6.1.2. JlonoiHUTeIbHAS JIUTEpPATypa

No o/t ABTOp, Ha3BaHWE, MECTO U3MIaHMUs, U3IATEIBCTBO, TO U3IAHUS, KOJIMIECTBO CTPAHUIT

Kusases, Jl. A. Heopranuueckas xumus i arpapues B 2 4. Yacts 1. Teopetuueckue
OCHOBBI : yueOHuUK 1i1st By30B / 1. A. Kusizes, C. H. Cmapeirusa. — 5-e usg., nepepad. u
1 |mon. — Mockga : M3parensctBo FOpaiit, 2023. — 253 ¢. — (Bricmiee obpa3zoBanue). —
ISBN 978-5-534-11763-9. — Tekcr : anekTponHbIH // OOpa3zoBaTeibHas miaTgopma
FOpaiit : anekTponHo-6ubaMoTeuHas cuctema. — URL: https://urait.ru/bcode/512568
Ctach, H. ®@. Pemenue 3agau no o6meit xumuu / H. @. Cracs, A. B. Kopirynos. — 4-e
3., crep. — Cankt-IletepOypr : Jlans, 2023. — 168 c¢. — ISBN 978-5-507-45529-4.



https://profspo.ru/books/103109
https://urait.ru/bcode/512568

Ne i/t

ABTOp, Ha3BaHKE, MECTO U3JaHUA, U3AATENBCTBO, IO/l U3AaHUS, KOJTUYECTBO CTPAHUI]

— TexcT : anexTpoHHbIH // JIaHb : anekTpoHHO-O0nOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/271322 (nata obpamienus: 15.04.2024). — Pexxum mocTymna:
17151 aBTOPU3. OJIH30BATENIEH.

6.1.3. MeToanyeckne yKa3aHus 1JIs 00y YAHOUIUXCS 110 OCBOCHHUIO TUCIHUIIJIMHBI
6.1.4. MeTonnueckne yKazaHus JJisi 00y YaIOMIMXCS 0 OCBOECHHIO U CHUIJIMHbBI

Ne i/t

ABTOp, Ha3BaHUC, MCCTO M3J1aHUA, NU30aTCIbLCTBO, 'O U3AAHU, KOJIMYCCTBO CTPAHUIL

[Tunasos, 1. I'., 3agauank o 0OIIEH XUMUN C METOAMKOMN pEIICHUs 3a1a4 U
mHAuBUAyanbHbIME 3aaanusayu / L. T'. TlunaBos, M. I1. babypuenkoBa. — JIyranck:

JTHAY, 2012. - 30 c.

6.2. IlepeueHb pecypcoB HH(POPMANMOHHO-TEJIeKOMMYHUKANIMOHHON ceTH «MHTepHET»
(nanee — cerb «AHTEpHET»), HEOOXOAMMBIX VIS OCBOCHUS JUCIHIIIMHBI
Ne i/m HasBanue nntrepHeT-pecypca, aipec u pexxuM J0CTyna
1. [nextponnas obpa3oBarenpHas cpena JITAY]. Pexxum nocryna:https://
5 basa maHHBIX «Arpomnpom 3apyoeskom» http:/polpred.com http://www.derev-
" jgrad.ru/pochvovedenie/pochvovedenie.html (nata oopamenus: 29.04.2024).
3 [D71eKTpOHHO-0MOIMOTeUHAas cuctema «Acoyk» (iBooks) - http://ibooks.ru (nara
" JoOopamenus: 27.08.2022).
4 [D71eKTPOHHO-0MOIMOTeYHAs cUCTeMa u3zarenbeTBa «Jlanby - http://www.e.lanbook.com
" |(marta obpamenwus: 05.04.2024).
IAcademic Search Premier - http://www.ebscohost.com/academic/academicsearch-
5. |premier Ulrich's Periodical Directory - http://ulrichsweb.serialssolutions.com (mxara
oopamenus: 05.04.2024).
6 BapyOesxkHas 0a3a JaHHBIX pedepupyeMbIX HAyUHbIX )KypHAIOB Agris -

http://agris.fao.org (mara obparmienus: 08.04.2024).

6.3. Cpeacra odecnievyeHnsi OCBOCHUS M CHUTIINHbBI

6.3.1. KomnbiorepHbie 00y4yaromye 1 KOHTPOJUPYOIIHE POrPaAMMBbI

@OyHKIMS TPOrPaMMHOTO 00eCIeUeHUs
Ne | Bupn yue6Horo |HanmmeHoBaHME MPOrpaMMHOTO
n/m 3aHATUSA obecneueHus MOZEIUPY
KOHTPOJIb oOyuaroras
o1as
1 [lexuun [IporpamMMma 11 TeCTOBOM - + +
OLICHKU 3HAHUH CTYJEHTOB
2 | Ilpaktuueckue [[IporpamMma juist TECTOBOM + + +
OLIEHKH 3HAHWH CTYJIEHTOB
6.3.2. Ayauo- u BH€0nocoous

He npenycmoTpenst

6.3.3.

KoMmnbroTepHblie npe3eHTannu y4eOHbIX KypcoB. He npenycmorpenst

He npenycMoTtpeHnsl



http://www.derev-grad.ru/pochvovedenie/pochvovedenie.html
http://www.derev-grad.ru/pochvovedenie/pochvovedenie.html
http://ibooks.ru/
http://ulrichsweb.serialssolutions.com/
http://agris.fao.org/

7.0nucanue

MaTepl/IaJIl)HO-TeXHI/I‘IeCKOi/i

0a3mpl,

Heo0X0IuMOoun

AJIsA

ocyliecTBJIeHUs1 00pa30BaTeJbLHOI0 MPoLecca Mo JUCUUILINHE

Haumenosanue o6opynoBan-

Ne | HBIX y4eOHBIX KAOMHETOB, [lepeueHs OCHOBHOTO 000PYIOBaHHUS, TPHOOPOB U
/1 | 0OBEKTOB JUIsl IPOBEACHUS MaTepHuaoB
3aHATHI
1 [-412 — yueGunas aymutopus/Cron — 24 mr., cryn — 44 wr., mkad — 9 wr., Tym604ka — 5

nue IMPOBCACHUSA
JICKIIMOHHBIX, na6opaTopme

U TPaKTUYECKUX  3aHATUH,
PYIIIOBBIX "
MHUBUYaIbHBIX

KOHCYJIbTALIUH, TEKYLIEro
KOHTPOJISI, MPOMEXKYTOUHOMN
aTTeCTaluU "

CaMOCTOSATEIILHON PabOTHI

IIIT.,

JOCKa

2 wrT., nOapra

1 mr., maGopartopHOe

o0OopynoBanue, naboparopHas mocyaa (KOJIOBI, IHIIETKH,
OIOpPETKH, BOJSHbIE XOJOAWIBHUKA M Tp.), XUMHUYECKHUE
PEaKTHBbI, IEMOHCTPALMOHHBIE MaTepuanbl (CTEHABI U Tp.),
y4eOHO-METOJUUECKUE MATEPHUAIIbL.




8. MexaucuMnjiMHapHble CBA3U

IIporoxo.
corJlacoBaHus paboyei mporpaMMBbl C IPYTUMHU JUCITUTUIMHAMUA
[Ipennoxxenus 00 M3MEHEHUAX
HauMeHoBaHHME OUCIUTIIMHEI, C . .
N Kadenpa, ¢ kotopoi B paboycii mporpamMmme.
KOTOPOM MPOBOIUIIOCH
MIPOBOJIMIIOCH COTJIACOBAHUE 3akiIro4YeHre 00 UTorax
corjacoBaHHE
COTJIaCOBaHUS
AHanuTHYECKass XUMUS B (H3UKO- S
XUMHYECKUE METO/IbI aHAJIN3a
Oprannueckas u N
OMOOpraHNvecKast XUuMHUs

duznueckas ¥ KOJIOUIHAS XHUMUS XUMUS
IIumeBas Xxumus XUMUS




JIuct u3mMeHeHu# pabouelt IporpaMMel

ITpnaoxenne 1

Howmep
W3MEHEHUS

Howmep
IPOTOKOJIA
3aceqaHus

Kadenpsl U gaTa

Crpanuusl ¢
W3MEHECHUSIMU

[lepeuenb OTKOppEK-
THPOBAHHBIX ITYHKTOB

ITonmmmce 3aBe-
JYIOIIETO
kadenpou




IIpniaoxenne 2

JIucT nepuoJuuecKux MpoBEpoK pabodel mporpaMMel

JlOJ>KHOCTHOE JIHUIIO,
IIPOBOAUBIIEE
nposepky ©.1.0.,

Hara

[ToTpeOHOCTH B KOPPEKTUPOBKE

[IepeueHp MyHKTOB, CTP.,
pas3aenoB, TpeOYIOMUX
U3MEHEHUN




Mpuioxkenne 3

MHHHUCTEPCTBO CEJIbCKOI'O XO35MCTBA POCCUICKOU ®EJIEPALINNA
®EJIEPAJILHOE 'OCYJIAPCTBEHHOE BIOJ[)KETHOE
OBPA30OBATEJILHOE YUPEXX/EHUE BBICILIEI'O OBPASOBAHUS
«JIVTAHCKUI TOCYJAPCTBEHHbBIN AT PAPHBINI YHUBEPCUTET
UMEHU K.E. BOPOILIMJIOBA»

®OH/J OIEHOYHBIX CPEJCTB YYEFHOM JUCIUATLIIAHBI
«Heoprannueckasi Xumusi»

Hampasnenne monaroroBku/crienuanbHOCTh:  19.03.02 «I[IpoayKThl TUTaHUS U3 PACTUTEIHLHOTO
CBIDbA»
HaNMEHOBAaHUE HAIIPABJICHUS TOATOTOBKH, CHBI.II/[BJ'II)HOCTI/I)

Hanpasnennocts (mpodwis/ciennanu3anys): TexHoIorus xieda, KOHTUTEPCKUX U MaKapOHHBIX
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1.TMMEPEYEHb KOMIIETEHIIAN, COOTHECEHHBIX C THIUKATOPAMHA JOCTUKEHUSA KOMIIETEHIIUM, C YKASAHUEM

3TAIIOB X ®OPMHUPOBAHMUS B ITPOLIECCE OCBOEHMS OBPA3OBATEJILHOM ITPOI'PAMMBI

Kon DopMynUpOBKa Nunaukaropsl Otan [Inanupyemsbie pe3ynbTaThl HaumvenoBanue momyneit u (mim) HaumenoBanue
KOHTPO- KOHTPOJIHPYEMOM JIOCTHYKEHUS (YpoBeHB) oOyueHust pa3aenoB TUCIUILTHHEI OIICHOYHOTO CpPEJICTBA
TUpyeMoit KOMIIETEHI[UU KOMIIETCHIIUU OCBOCHUSA Texymmit | [Ipomexyrou
KOMITe- KOMITETEHITUH KOHTPOJIb Hast
TEHLUU aTTecTarus
OIIK-2 CnocobeH OIIK - 2.1 | IlepBsiii oTan | 3HATD: ocHoBHble | Tema 1. Kimaccudukarms Tectbr DK3aMeH
MIPUMEHSTH OcymecTBiseT (TTOpOTOBBIt XUMUYECKUE 3aKOHBI, WX | HEOPTaHMYECKHUX COCITUHEHUH 3aKPBITOTO
OCHOBHBIE pacuerTsl, YpOBEHB) TeopeTudeckne OCHOBHI W | Tema 2. OCHOBHBIE TOHSATHUS W 3aKOHBI | THIIA
3aKOHBI U | aHaIU3UpyeT 0o0JacTd TNPUMECHEHUS B | XUMHUHU
METOBI TTOJTY9ICHHBIC PO eCCHOHATHEHOM Tewma 3. Crpoenue aroma.
HCCIeI0BaHUN pe3yabTaThl u NESITENBHOCTH; [lepuonuyeckuit 3aKoH.
€CTECTBEHHBIX COCTABJIAET Tema 4. XumMuyeckas CBsI3b U
HayK ISl | 3aKJIIOYEHUE IO CTPOCHHUE TBEPABIX BEILICCTB
peuieHus  3ajaa4 MPOBEAEHHBIM Tema 5. Xumnuueckast KHHETHKA U
npodeccruoHab aHanIu3am, paBHOBECHUE
HOI HUCIBITAHUAM U Tema 6. PactBopsl. Beipaxkenne
JIeSITeTLHOCTH WCCIIEIOBAaHUSIM. KOHIIEHTPAINX PACTBOPOB.
Tewma 7. PacTBOPBI AIEKTPOIUTOB.
Teopust 371EKTPOIUTHUECKON
JTIACCOTTMAITAH
Tema 8. Bomopoanslii mokazaresb.
I'uaponus conelt. BydepHbie pacTBopsI
Tema 9. KoMIuiekCHBIE COEIUHEHUS
Tema 10. OxuciaurensHo-
BOCCTaHOBHUTEIHHBIE PEAKIINN
Tema 11. 'anpBaHUYECKUIN DIIEMEHT.
DNEeKTPOXUMHUIECKHE CUCTEMBI.
OnexTponn3. DIEKTPOIN3 BOIHBIX
PacTBOPOB U PacIIaBOB JJIEKTPOJIUTOB
Tema 12. Xumus s, p, d —2JIEMEHTOB.
Bropoii atan Ymertn: npumMensath | Tema 1. Knaccudukanus 3aganus DK3aMeH
(IpOBUHYTHI | METOIBI HEOPTaHWYECKUX COETMHEHUI OTKPBITOTO
i1 ypOBEHbB) MaTeMaTU4eCKOTO Tema 2. OcHOBHBIE TOHATHS U 3aKOHBI | THIA




Kon
KOHTpO-

DopMyIHPOBKA
KOHTPOJIUpYEMOH

NHpukaropsl
JIOCTUKEHHUS

Otan
(YypoBeHs)

[Inanupyemsble pe3ysnbTaThbl
o0OyueHust

HanmenoBanue Moye u (vm)
pa3ienoB NTUCUUTLUIUHBI

Haumenosanue
OLIEHOYHOI'0 CPEACTBA

aHaJIn3a H
MOJCITHPOBAHMS,
OIICHUBATh  PE3yJIbTATHI
TEOPETHIECKOTO )74
AKCIIEPUMEHTAIBHOTO
HCCIIEOBAHUS HE
OpPraHUYeCKUX BEIIECTB;

XUMUH
Tema 3. Ctpoenue aroma.
ITepuonnyeckuil 3aK0H.

Tema 4. XuMuueckas CBsI3b U
CTPOCHUE TBEPABIX BEILIECTB

Tema 5. XuMuueckasi KHHETUKA U
paBHOBECHE

Tema 6. PactBopsl. Beipakenne
KOHIICHTPAIMX PACTBOPOB.

Tewma 7. PacTBOPBI AIEKTPOIHUTOB.
Teopus ANEKTPOIUTHUECKON
JIACCOTTNAITAH

Tema 8. BoiopoaHblii moKka3aresb.
I'uaponus coneit. BydhepHbie pacTBOpsI
Tema 9. KoMIuiekCHbIE COEIUHEHUS
Tema 10. OxuciaurensHo-
BOCCTaHOBHUTEIHHBIE PEAKIINN

Tema 11. 'anpBaHUYECKUIN DIEMEHT.
DNEeKTPOXUMUIECKHE CUCTEMBI.
OnexTponn3. DIEKTPOIN3 BOIHBIX
PacTBOPOB U PacIIaBOB JJIEKTPOJIUTOB
Tema 12. Xumus s, p, d —2JIEMEHTOB.

(BoTIpOCHI
ISt
orpoca)

Tpernii sTan
(BBICOKMIA
YpPOBEHB)

- HIMETh HABBIKH:
paboThI C pEaKTUBaMU U
1a60paTOPHBIM
o0opynoBaHueM,
HEOOXOINMBIMH IS
MPOBE/ICHUS HAYUHBIX
HUCCIIEJOBAHUH.

Tema 1. Knaccudpukanus
HEOPTraHUYECKUX COCTUHEHUN
Tema 2. OCHOBHBIE TOHATHS U 3aKOHBI
XUMUHU

Tema 3. CtpoeHue aroma.
Tlepuonuueckuii 3aKoH.

Tema 4. XuMuyeckas CBsI3b U
CTPOEHUE TBEPIBIX BEILECTB
Tema 5. XuMuyeckasi KHHETUKA U
paBHOBecHE

Tema 6. PactBopsl. Beipaxenue
KOHIICHTPAIMX PACTBOPOB.

[IpakTnuec | Dx3ameH
KHe

3aaHHs




Kon DopMyIHPOBKA NHpukaropsl Otan [Inanupyemsble pe3ysnbTaThbl HaumenoBanue Mmoxyneit u (vm) HanmeHnoBanune
KOHTpO- KOHTPOJIUpYEMOH JIOCTHKEHUS (YypoBeHs) o0y4eHust pa3JeNoB IUCIMIIINHEI OIICHOYHOT'O CpPE/CTBA
Tema 7. PacTBOPBI AIEKTPOIUTOB.
Teopus INEKTPOIUTHUECKON
JUCcOoIalun
Tema 8. BojiopoaiHbIi MOKa3aTesb.
I'uaponus coneit. BydepHsie pacTBOpHI
Tema 9. KoMiiekcHble coeTnHeHHs
Tema 10. OxucnurensHo-
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Tema 11. 'anpBaHUYECKUN TEMEHT.
ONEeKTPOXUMUIECKHE CUCTEMBI.
OneKTponn3. DIEKTPOIN3 BOIHBIX
PacTBOPOB U PacIIaBOB 3JIEKTPOJIUTOB
Tema 12. Xumus s, p, d —371€MEHTOB.
OIlIK - 26 |Ilepseiisran | 3naTh: Teopernueckue | Tema 1. Knaccudpukanus Tectr DK3aMeH
IIpumensier (TTOpOTOBBIIA OCHOBBI XUMHAYECKUX | HEOPraHUYECKUX COEAMHEHUN 3aKPBITOTO
3HaHWS  XHMHUHU | YPOBEHB) 3aKOHOB M o00macTts mx | 1€Ma 2. OCHOBHBIE IIOHATHA ¥ 3aKOHBI | THIIA
MpH  1pOBENEHHU IpUMEHEHNUS p | XuMuH
UCCJEIOBaHUNH U npobeccHoRATbHOI Tema 3. CTpoeHuHe aToma.
pelieHnu . [lepuoanueckuii 3aKoH.
JEATEIILHOCTH
npoeccroHaNbH ’ Tema 4. XuMuyeckas CBsI3b U
BIX 3a7a4. CTpOEHHE TBEP/IBIX BEIIECTB

Tema 5. Xumudeckas KHHETHKA U
paBHOBECHUE

Tema 6. PactBopsl. Beipakenune
KOHILICHTPAILIK PACTBOPOB.

Tema 7. PacTBOpBI AJIIEKTPOJIUTOB.
Teopus 3MEKTPOIUTHUECKON
JTMCCOITHAITIAN

Tema 8. Bogopoauslil mokas3arensb.
T'mapomms coneit. BydepHbie pacTBOpsI
Tema 9. KoMIuiekCHBIE COEIUHEHUS
Tema 10. OkucauTEILHO-
BOCCTAaHOBUTEIIbHBIC PEaKINI

Tema 11. I'aibBaHMYECKHUI DJIEMEHT.




Kon
KOHTpO-

DopMyIHPOBKA

KOHTPOJIUpYEMOH

NHpukaropsl
JOCTUKEHHUS

Otan
(YypoBeHs)

[Inanupyemsble pe3ysnbTaThbl
o0OyueHust

HanmenoBanue Moye u (vm)
pa3ienoB NTUCUUTLUIUHBI

Haumenosanue
OLIEHOYHOI'0 CPEACTBA

DNEKTPOXUMUICCKHE CUCTEMBI.
DIEeKTPOIIN3. DIIEKTPOIA3 BOIHBIX
PacTBOPOB U PACIUIaBOB JICKTPOIHUTOB
Tema 12. Xumus s, p, d —37€MEHTOB.

Bropoii sTan
(TpoABHHYTHI
1 ypOBEHB)

YMmeTh:
pe3yIbTaThI
TEOPETHUYECKOTO H
AKCTIEPUMEHTAIBHOTO
HCCJIEIOBAaHUS;

OLICHUBATDH

Tewma 1. Kimaccuduxarms
HEOPTraHUYECKUX COCTMHECHUIMA

Tema 2. OcHOBHBIE ITOHATHS U 3aKOHBI
XHMUHU

Tewma 3. Crpoenue aroma.
Ilepuoanueckuii 3aK0H.

Tema 4. XuMuueckas CBS3b U
CTPOCHHE TBEP/IBIX BEIIECTB

Tema 5. Xumudeckass KHHETHKA U
paBHOBECHUE

Tema 6. PactBopbl. Beipaxenue
KOHIIEHTPAINX PACTBOPOB.

Tewma 7. PacTBOPBI AIEKTPOIUTOB.
Teopus 3MEKTPOIUTHUECKON
JIMCCOIAALINT

Tema 8. Bomopoanslii mokazaresb.
I'uaponus conelt. BydepHbie pacTBopsI
Tema 9. KoMIuiekCHBIE COEIUHEHUS
Tema 10. OkucauTeIbHO-
BOCCTaHOBHTEILHBIE PEaKITHH

Tema 11. I'anpBaHNYECKH DJIEMEHT.
DIEKTPOXUMHUECKAE CHCTEMBI.
DIEKTPOJIN3. DIEKTPOIU3 BOJTHBIX
PacTBOPOB U PACILIABOB AJICKTPOJIMTOB
Tema 12. Xumus s, p, d —2JIEMEHTOB.

3amanus Ok3aMeH
OTKPBITOTO
THIA
(BompochI
ISt

orpoca)

Tpernii sTan
(BBICOKMIA
YpOBEHb)

UMeTh HABBIKH:
NIPOBEACHUS
71a60paTOPHBIX U
Hay4HbIX HCCIIe10BaHUN
B IIpodeccruoHaIbHOMN

Tema 1. Knaccudpukanms
HEOPraHW4YEeCKUX COCAMHEHUN

Tema 2. OCHOBHBIE TOHATHS U 3aKOHBI
XUMUU

Tema 3. CtpoeHue aroma.

[IpakTnuec | Dx3ameH
KHe

3aaHHs




Kon
KOHTpO-

DopMyIHPOBKA
KOHTPOJIUpYEMOH

NHpukaropsl
JIOCTUKEHHUS

Otan
(YypoBeHs)

[Inanupyemsble pe3ysnbTaThbl
o0OyueHust

HanmenoBanue Moye u (vm)
pa3ienoB NTUCUUTLUIUHBI

Haumenosanue
OLIEHOYHOI'0 CPEACTBA

JCATCIIbHOCTH.

ITepuonnyeckuil 3aK0H.

Tema 4. XumMuueckas CBsI3b U
CTPOCHHUE TBEPABIX BEIICCTB

Tema 5. XuMuyeckasi KHHETHKA U
paBHOBECHUE

Tema 6. PactBopsl. Beipaxkenne
KOHLICHTPAILIMKA PACTBOPOB.

Tema 7. PacTBOpBI AJIEKTPOJIUTOB.
Teopus 3NEKTPOIUTHUECKON
JIACCOTINAITAN

Tema 8. Bomopoanslii mokasaress.
IMunponus coneit. bBydhepHsie pacTBOpEI
Tema 9. KoMinekcHble cOeAMHEHUS
Tema 10. OxuciaurensHo-
BOCCTaHOBHTEIHHBIE PEAKIINN

Tewma 11. 'ampBaHUYECKUN DIIEMEHT.
DNEeKTPOXUMUIECKHE CUCTEMBI.
OnexTponn3. DIEKTPOIN3 BOIHBIX
PacTBOPOB U PacCIIaBOB JJIEKTPOJIUTOB
Tema 12. Xumus s, p, d -31€MEHTOB.




2. OIMCAHHUE HOKéC‘BATEJIEfI N KPUTEPUEB OHEHUBAHUA
KOMIIETEHIIUU, OITMCAHUE HIKAJI ONEHUBAHUSA

No | HaumeHnoBaHue Kpatkas [IpencraBnenue | Kputepuu olnleHUBaHUS [IIxana oueHMBaHUA
m/n OLEHOYHOTO XapaKTepUCTHKA OLIEHOYHOTO
cpezcTBa OIICHOYHOT0 CpelcTBa B
cpencTBa doume
1. Tect Cucrema TecTtoBbIE B tecre BomonmeHo 90- | Ouenka «Omauuno» (5)
CTaHJIaPTU3UPOBAHHBIX| 3aJaHUS 100% 3amanuit
3aJIaHUM,
[03BOJIAIONMIAs B Tecre BemomaeHo | Onenka «Xopouio» (4)
HA3MEPUTH YPOBEHE 6omee 75-89% 3a/IaHHA I
3HAHUIA. B tecte Bemonneno 60- | Onenka
74% 3amanuii «Yoosremsopume-noHo»
®)
B Ttecre Boimonneno | Ouenka
meHee 60% 3amanuit «Heyooenemsopu-
menvHo» (2)
bonbimas yacTh | Onenka «Heyooenem-
ompe/ieNeHui HE | gopumenvro» (2)
MpeJCTaBJICHa, 160
TIpeNICTaBICHA c
rpyObIMH OLIIMOKaMHU.
2. Omnpoc ®dopma pabortsl, | Bompocs! k [ponemoHctpupoBansl | Ouenka «Omauuno» (5)
KOTOpast ~ TO3BOJIIET | OMPOCY IpeIoIaracMple
OLIEHUTb  KPYrosop, OTBETBHI; MPAaBHIHHO
YMEHHE  JIOTUYECKU WCTIOJB30BaH AITOPUTM
MTOCTPOUTH OTBET, 000CHOBaHHI BO BpeMs
yMEHHE paccyxIcHMUI; €CThb
MIPOJEMOHCTPUPOBATH JIOTHKA pacCyKICHUH.
MOHOJIOTHYECKYIO IIponemonctpuposansr | Ornenka «Xopouio» (4)
peds u WHBIE npernoiaraeMble
KOMMYHUKATHBHEIC OTBETHI, €CTh JIOTHKa
HaBBIKH. YcerHb paccyxIeHuid, HO
ompoc obmamaer HETOYHO HCIOJIB30BaH
OobIIMU ANTOPUTM 000CHOBAHHIA
BO3MO>KHOCTSIMHU BO BpeMS pacCyXIeHUI
BOCIUTATEILHOTO U HE BCE OTBETHI
BO3/CHCTBHA, MOJIHBIC.
cosnaBas ycioBus IIponemonctpupoBansl | OreHka
s HehpopmanbHOro TPEIMNOJIaracMbIe «Yoosenemseopume-nvro»
0oOIICHHS. OTBETHI, HO | (3)
HEMPaBUIHHO
HCIIONIb30BaH aJITOPUTM
000CHOBaHMI BO BpeMs
paccyxIeHHii;
OTCYTCTBYET JIOTHUKA
paccyXAEeHUW; OTBEThI
HE TOJIHBIE.
OTtBeTHI He | Onenka
NPEACTaBJICHBI. «Heyoosenemsopu-
menvroy» (2)
3. | Ipakruyeckue | HampasieHno Ha [Ipaktuueckue | [IpoaeMoHCTpUpPOBaHO Orenka «Omauunoy (5)
3alaHus OBJIA/ICHUE METOJAMU | 3aJaHUs cBOOOTHOE BIIaJICHUE
U METOJIMKaMHU pohecCHOHAIBHO-
n3y4aeMoi TIOHATUHHBIM
JUCIHATUIAHEL. 17151 amnmapaTroM, BIaJIcHHE
perIeHust METOJ/IaMHU U




/1

HanmenoBanune
OLIEHOYHOT'O
cpezncTsa

Kpatkas
XapaKTepUCTHKA
OIIEHOYHOTO
CpeAcTBa

[IpencraBnenue
OLIEHOYHOT'O
cpencTBa B
donme

Kpurepun oneHnBaHus

[IIkana orneHMBaHUS

npesiaraercs
peLnTh

KOHKPETHOE 3a/laHne
(cutyarmuto) 6e3
MPUMCHECHHUS
MATEMATHYCCKUX
pacyeTos.

METOAUKAMHU
JIUCHHIUIAHEL
TToka3aHbl CrIOCOOHOCTH
CaMOCTOSITEILHOTO
MBIIUICHUS, TBOPYECKOM
aKTHUBHOCTH. 3aJaHNe
BBIIOJHEHO B IIOJIHOM
o0BeMe.

IIponemoHCcTpHpOBaHO
BIIaJICHHE
po¢ecCHOHAIBHO-
TMOHATUHHBIM
anmapaTom, npu
HpI/IMeHeHI/II/I METOO0B U
METOIWK  JIHCIUIIIMHEI
HC3HAYUTCJIIbHBIC
HETOYHOCTH, ITOKa3aHbI
CIIOCOOHOCTH
CaMOCTOSITEILHOTO
MBIIICHUS, TBOPYECKOU
aKTUBHOCTH.  3ajJaHue
BBIITOJIHEHO B  ITOJIHOM
o0BeMme, HO ¢
HEKOTOPBIMHU
HETOYHOCTSIMU.

Ouenka «Xopouwio» (4)

IIponeMoHCTpUpPOBAHO
BIIQ/ICHHC
po¢ecCHOHATBHO-
TMOHATHUHBIM
anmapaToM Ha HH3KOM
YPOBHE;  JIONYCKAIOTCS
OIINOKH npu
MIPUMEHEHUH METOOB U
METOOUK OUCHUIIJINHBI.
3agaHue BBIITOJHEHO HE
MOJIHOCTBIO.

Onenka «Yooeremsopu-

menvroy» (3)

He
MIPOJIEMOHCTPHPOBAHO
BJIaJICHUE
npodeccuoHaIbHO-
TMOHATHHHBIM
amnmapaToMm, METOJaMH U
METOIUKAMH
JIUCHHIUIAHEL
HE BBIITOJIHEHO.

3aganue

Onenka
«Heydoeremesopu-
menvho» (2)

3auer

3a4er BHICTABIISIETCS
B Pe3yJIbTATe
IMOIBEAEHNS] HTOTOB
TEKYIIEr0 KOHTPOJISL.
3auer B hopme
HUTOTOBOTO KOHTPOJIS
MIPOBOIUTCS ISt
oOygaromuxcs,
KOTOPBIC HE
CIPaBUJIHCH C YaCTHIO
3a/laHul TEKYyIIero
KOHTPOJIS.

Bomnpocs! k
3a4yery

[oxa3zano 3HaHne
TEOpHUH BOIIPOCa,
TIOHATUIHOIO anmnapara;
YMEHHUE COAEPIKATENbHO
U3J1arath CyTh BOIIPOCA;
BJIaJICHUE HABBIKAMHU
apryMeHTaluu u
aHanmm3a (aKToB,
SIBJICHUH, TIPOIIECCOB B
MX B3aNMOCBSI3H.
BricTaBnsiercs
obydaromemycs,
KOTOPBI OCBOWI HE
meHee 60%

«3a4TeHo»




Ne | HaumeHoBaHue Kpatxkas IIpencranenne | Kpurepuu oneHUBaHUs [Ixana oneHUBaHUS
n/n OILIEHOYHOT'O XapaKTepUCTHKA OILIEHOYHOTO
cpencTBa OIIEHOYHOTO Cpe/CTBa B
cpezcTBa donme
MPOrpaMMHOTO
MaTtepuana
JUCIHUIUIMHEIL.
3nHanue  moHsTHiHOrO | «He 3aureHO»
anmapara, Teopuu
BOIpOCA, HE
MPOJAEMOHCTPUPOBAHO;
YMEHHE aHaIN3UPOBaTh
y4eOHbII Marepuan He
MIPOAEMOHCTPHPOBAHO;
BIIaJICHHE
AHAJTUTHYECKUM
CIIOCOOOM  M3JIOKCHHUS
BOTIpOCa M  BJAJCHHE
HaBBIKAMH
apryMeHTaluu HE
MIPOAEMOHCTPHUPOBAHO.
OO0yyaronuiicss 0CBOMII
MeHee 60%
MIPOrpaMMHOr0
MaTrepHaia
JVICIIMIIIIMHEL.
5. JK3aMeH KonTponsaoe Bomnpocs! k ITokazaHo 3HaHHE Orenka «Omauunoy (5)
MEpOoIpusiaTUE, JK3aMeHY TCOPpUHU BOIIpOCA,
KOTOPOE IPOBOJIUTCS MTOHATHHHO-
10 OKOHYaHHU!U TE€PMUHOJIOTHUECKOTO

N3Y4EHUS
JIICITUTIIIMHBL.

anmnapara AUCIHIUINHBI;
yMEHHE aHAIN3UPOBATH
npoOiemy,
COJICPIKATEIIBHO U
CTUIIMCTHYCCKHU
rpaMOTHO M3J1arath CyTh
BOIIPOCa; IIyOOKO
IMOHUMAaTh MaTcpuall;
BJIAJICHUE
AHAJIUTUYCCKUM
CIOCOOOM U3JIOKEHUS
BOIIPOCA, HAYYHBIX
HcH; HaBEIKaMH
apryMEHTAIlUH U
aHanu3a GakToB,
COOBITHIA, SIBIICHUH,

MIPOIIECCOB.
BricTaBnsiercs
o0yJaromemycs,
MOJIHO, TOAPOOHO W
TPaMOTHO
OTBETHUBIIEMY Ha
BONPOCE  Ouiera ®
BOTIPOCHI
9K3aMEHATOPA.
TTokazano 3HaHue | OneHka «Xopouwioy» (4)
OCHOBHBIX
TEOPETHUYECKHUX
MOJIOKEHU  BOMpoca;
YMEHHE aHaJIH3HUpOBAThH
SIBJICHUS, (hakTHI,
JIEUCTBUSL B paMKax

BOIIPOCa;




/1

HanmenoBanune
OLIEHOYHOT'O
cpezncTsa

Kpatkas
XapaKTepUCTHKA
OIIEHOYHOTO
CpeAcTBa

[IpencraBnenue
OLIEHOYHOT'O
cpencTBa B
donme

Kpurepun oneHnBaHus

[IIkana orneHMBaHUS

coJiepKaTeIbHO u
CTHITUCTHYECCKH
TPaMOTHO M3JIaraTh CYyTh
BOIIpOCa, HO  HMEEeT
MECTO  HEIOCTaTOYHas
MOJIHOTA OTBETOB 11O
H3IIaracMoMy BOTIPOCY.
IIponemoHncTprpoBaHO
BIIAJICHHC
AHATUTHYCCKUM
CIOCOOOM  WI3JIOKCHHMSI
BONIPOCa ¥ HAaBHIKAMH
aprymMeHTaluu.
BricraBnsercs
oOyuatoiemycs,
TIOJTHOCTBIO
OTBCTHUBIIEMY Ha
BOMPOCHI  Ouiera u
BOIIPOCEI
3K3aMEeHATOPa, HO

JIOITyCTUBIIEMY pu
OTBeTax

HE3HAYHMTEIbHBIC
OIINOKH,
YKa3bIBaIOIIHE Ha
HaJIMYHe
HCCUCTCMHOCTHU nu

HpO6eJIOB B 3HAHUAX.

INoka3zano 3HAHHUE
TEOpHHU BOIIpOCa
(parmeHTapHO
(HenoJHOTa W3JIOKEHHUS
uHpopMaImu;
OTIepHpOBaHUE
IIOHATHUAMHU HaA 6BITOBOM
YpOBHE); YMEHUE
BbIJICIIUTH TJIaBHOC,
chopMynHpOBaTH
BBIBOJIB, MOKa3aTh
CBSI3b B  IIOCTPOCHHH
oTBeTa HE
POJIEMOHCTPUPOBAHO.
Bnanenue
AHAJIMTUYCCKUM
CcrocoOOM  HM3JIOKECHHS
BOIpPOCA W  BIAJICHUE
HaBBIKaMH
apryMeHTaliH HE
MPOJIEMOHCTPUPOBAHO.
OO0yuaromuiics
JIOITYCTHII
CYIIECTBEHHBIC
omnOKM TPH OTBETaxX
Ha BOIIPOCHI OMJICTOB U

Orenka
pumenvro» (3)

BOTIPOCEI
9K3aMeHaTopA.

3nanue  monstuiiHoro | OrneHka

alrapara, TCOpUH | «HeyodoseremseopumenbHo»

BOIIpOCA, HE

«Yooenemeo-




Ne | HaumeHoBaHue Kpatxkas IIpencranenne | Kpurepuu oneHUBaHUs [Ixana oneHUBaHUS
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3. THITOBBIE KOHTPOJILHBIE 3AJIAHUS NJIM UHBIE MATEPHAJIBI,
HEOBXOJUMBIE JIJIsI ONEHKHW 3HAHUM, YMEHWI, HABBIKOB U (MJIN)
OIIBITA JEATEJBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMUPOBAHUA
KOMIIETEHIIUA B ITIPOIIECCE OCBOEHUS OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

O].[eHO‘lHI)Ie CpeacTBa 1Jd NMPOBEACHUA TEKYIIEr0 KOHTPOJIA

TCKYH_[I/IP'I KOHTPOJIb OCYIICCTBIIACTCA MNPCIIOAaBaTCIEM AUCHUINIMHBI OPpHU MPOBCACHUUN
3aHATUH B (hOpPME TECTOBBIX 3aJJaHUM, YCTHOTO OMPOCA U MPAKTHUECKUX 3aTaHHH.

OIIK-2 CnocobeH npruMeHSITh OCHOBHBIC 3aKOHBI I METOJIbI MCCJIEIOBAHUI €CTECTBEHHBIX
HayK Ul peleHns 3a7a4 NpoecCHOHAIBHON JesITeTbHOCTH

OIIK. - 2.1. 3HaeT W TPaMOTHO ONEPUPYET OCHOBHBIMH 3aKOHAMHU M METOJaMU
WCCIIEZIOBAaHUH €CTECTBEHHBIX HAYK IS PELICHH 3a]a4 IPOpeCCUOHATIBHOM eI TETbHOCTH

ITepBbIii 3Tan (MOPOroBoli ypoBeHb) — NOKa3bIBaeT ¢(hOPMHUPOBAHHOCTH NOKA3ATEJIA
KOMIICTCHIIUM «3HATDbH»: OCHOBHbIC XHMHYECCKHE 3AKOHbI, HX TCOPECTUYCCKHE OCHOBBI U o0J1acTu
NnpuMeHeHus B NpogeccCHOHAIBLHOM AesITeIbHOCTH.

TecToBbIE 3aJaHUA 3aKPBITOI'0 THUIIA

1. XumMHYecKH He/leJIUMble YACTHLbI HA3bIBAIOTCA (BbIOEPHUTE OIMH BAPUAHT OTBETA):
a) MOJIEKYJIa BOJIBI

0) aToM KHcIIopoaa

B) SIIPO aTOMa reNus

') MOJIEKYJIa aMMHaKa

2. JloHOpHO-aKIeNTOPHAs CBA3b—ITO YACTHBI ciIy4aii (BbIOepUTe OJUH BAPUAHT OTBETA):
a) MIOHHOM CBSI3U

0) METAJTTUYECKOM CBSI3U

B) BOJIOPOJHOM CBSI3H

') KOBaJICHTHON CBS3H

3.B paay ruapoxcunoB Ba(OH),-Mg(OH),-KOH cuna ocHoBanmii (BbiGepuTe OIHMH
BAPHUAHT OTBETA):

a) pacter

0) yMeHbIIIaeTCs

B) CHauaja ocjabeBaeT, 3aTeM pacTeT

T') HE U3MEHSETCS

4. KoauvecTBo (M0JIb) KATHOHOB U AHUOHOB, 00PAa3yIOIIMXCS MPU MOJTHON THCCOUMATIUH
1 MoJIb HUTpPATA AJTIOMHHHSL, COOTBETCTBEHHO PaBHBI (BbIOEPHTE OJJUH BAPUAHT OTBETA):
a)3ul

6)1lu3

B)2u3

r)3u2

5. Ykaxure ¢gopmyJia cCoeAUHEHUS B KOTOPOM a30T MOKET ObITh TOJbKO OKHCJIHUTEJIeM
(BbIOEpHTE OIMH BAPUAHT OTBETA):

a) NOy;

0) NHz;



B) HNO3;

r) HNO,.
Karoun:
1. B
2. r
3. B
4, o
5. B

6. IlpounTaiiTe TEKCT M YCTAHOBHUTE COOTBETCTBHE MEKIY XMMHYECKHMH 3JIeMEHTAMH H
3JIEKTPOHHBIMH (popMyJIaMH HX aTOMOB:

JyekTpoHHasi popmyJia JJ1eMeHT
1. 1s°25°2p°3s5°3p°®3d™"4s" a) Li
2. 15°25°2p°35°3p° 6) Zn
3. 1s°2s" B) Cu
4. 15°25°2p°3s°3p°3d"4s” r) Al
n) Ar
e) Fe
Kurou:
1 2 3 4
B i a 0
Bropoii 3Tan (NpoABHHYTHIH YPOBEHb) — IMOKa3biBaeT Cc(HOPMHPOBAHHOCTH

moxKkas3arTrejgss KOMIETCHIHMU «YMETb»: IPHUMCHATbL MCTOJAbI MATCMAaTHYCCKOI'0 aHajlIn3a Hu
MOJCINPOBaHNA, OLICHNBATH PE3YJIbTAThL TCOPCTUUCCKOTO u OKCIICPUMCHTAJIbHOTO
HCCIICA0OBaHW HECOPTaHNUYCCKUX BEIICCTB.

3agaHus OTKPBITOrO THIA (BONPOCHI AJISl ONIPOCA):

1. Vkazarh KakoW 3aKOH BBIPAXKAETCS JAHHBIM OIPEACICHHEM: MacChl (00bEMBI) pearupyrommx
BEIIECTB OTHOCSITCS MEXKIY COOOM KaK MOJISIpHBIE MacChl (00hEMBI) MX IKBUBAJICHTOB.

2. CoenvHeHHE WM TPOCTOE BEUIECTBO, COJAEpIallee aTOMbl 3J€MEHTa B MPOMEXKYTOUHOM
CTCTICHH OKHUCJICHHS MOXET TpHOOpeTaTh U TepATh OJJEKTPOoHBL. Ero moBeneHue
OTIpe/IeIIIeTCs XUMUYECKOM MPUPOIOH AIeMEeHTa-IapTHEPA, C KOTOPBIM OHO COIPHKACAEeTCs,
YCIIOBUSIMU U XapaKTEPOM CPEAbl, B KOTOPOI MPOTEKAET OKUCIUTEIbHO-BOCCTAHOBUTEbHAS
peakuus. Jlaiite ompeneneHue 3JeMEHTaM, KOTOpble MPUOOPETAaIOT 3JEKTPOHBI B XOE
PEaKIU U KOTOPBIE TEPSIOT JIEKTPOHBI.

3. Kaxnplil amemMeHT corjlacHo mepuoandeckor taonwuie snemenToB /.M. MenneneeBa umeet
CBOM TOPSAKOBBIA HOMEp. YKaKUTE, KAKME XapaKTEPUCTUKH aTOMa MOXKHO OIIPEIEIIUTb,
3Hasl MOPSIIKOBBIII HOMED JJIEMEHTA.

4. Ha3oBuTe 3JIEMEHT, KOTOPOMY COOTBETCTBYET JAHHOE CTPOCHHUE BHEIIHEro CJIOS aToMa:
25%2p° .

5. B KOMIIJIEKCHOM COEAMHEHUU TMOJOXKUTEILHO 3apsDKCHHBIM HMOH MeTalla 3aHUMAaeT
LIEHTPAJIFHOE MECTO, a MOHBI MPOTHUBOIOJIOKHOIO €My 3HaKa WM HEUTPaJbHBIE MOJIEKYJIbI,
pacrosiokeHbl BOKpYyr Hero. Jlaiite omnpejeneHue IEHTPaJTbHOMY HOHY METajlyla U MOHaM
(HeMTpanbHBIM MOJIEKYJaM), PACIIOJI0KEHHBIM BOKPYT HETO.



Kuaroun:

3aKOH 3KBUBAJICHTOB

OKHCJINTECIIb, BOCCTAHOBUTCIIb.

3aps] sSApa aTOMa, YUCIIO IPOTOHOB, 3JIEKTPOHOB, HEUTPOHOB

a3oT

OB WN -

KOMILJIEKCOOOPA30BaTEb; JINTAH/IBI.

Tpernii 3Tan (BBICOKHI YPOBEHBb) — NMOKA3bIBaeT C(POPMHPOBAHHOCTDH NOKA3aTeNs
KOMIIETEHIIUH «MMeTh HaBBIKH». Pa0OThl C peakTUBAaMM U JIAOOPATOPHBIM OOOPYAOBAaHHUEM,
HCO6XOI[I/IMLIMI/I JJI1 TIPOBCICHUS HAYUHBIX I/ICCHG,Z[OBaHI/II\/JI.

IIpakTH4eckue 3a1aHusA

1. TlpoaHanu3upyiTe, TPOUCXOINT JIK THAPOIIU3 COJICH, 00pa30BaHHBIX CHJILHBIM OCHOBAHHEM U

c1aboi KUCIIOTOIA.

Pacunraiite MOJISIpHYIO MacCy SKBUBajieHTa cepoBogopoaa (HaS).

Beruucnure pH pactBopa, KOHIEHTpaL s THAPOKCUA-UOHOB B KOTOPOM paBHA 10® (MoB/m).

4. YKaxxuTe peakiMio Cpeibl BOAHBIX PACTBOPOB XJIOPHAA HATPUS, HUTpaTa aMMOHHS, CyIbduia
HaTpus (YKaKUTE MOCIIEI0BaTENBHO).

5. Cynbar aMMOHHS SIBISETCS AJIEKTPOJUTOM. YKaXHT€ CYMMAapHOE KOJIHMYECTBO HOHOB
(KaTHOHOB ¥ aHMOHOB), HA KOTOPOE AUCCOLMHUPYET TAHHOE BEIIECTBO.

wmn

Kuaroun:

[EEN

TUJPOJIN3 TPOUCXOJIUT

2 MOJIIpHAsh Macca DJKBHBaJieHTa cepoBogopona (Moaks.(H,S)) paccumthiBaeTcs Kak
npousBeacHue dkBuBasieHTa (D (H,S) ) Ha momsapuyro maccy (M (H2S) ). M (H,S) =
1*2+32=34 r/mons. D (H,S) = Y. Maks.(H,S) = ¥4 *34=17 r.5kB/MOJIb.

otBeT: 17 1.9KB/MOIIb.

3 | pH=10""-10°=10° pH=6
4 | HelTpanbHas, KUCJIas, IIeJ0oYHas
5 |3

OIIK. - 2.6. [IpumeHsieT 3HaHHUSA XMMUHU IPU HPOBEIECHUHM HCCIECTOBAHUN M pEIIECHUU
npodeccruoHanbHbIX 3a1a4.

IlepBblii 3Tan (MOPOroBoil ypoBeHb) — MOKa3bIBaeT CGPOPMHUPOBAHHOCTD NOKA3ATEJISA
KOMIIETEHIIUN <3HATBh»: TEOPETHUECKUE OCHOBHI XWMHUYECKHMX 3aKOHOB M 00JacTh UX
MIPUMEHEHHUS B IPO(HECCUOHATLHOM eI TEIbHOCTH.

TecToBbIE 3aJaHUA 3aKPbITOI'0 THIIA

1. MaccoBasi 10/11 BOJOpPOJa MeHbIlIe Bcero B BellecTBe, (popMyJ/ia KOTOpPoro (Bbidepure
OJMH BAPHAHT OTBETA):
a) CH4
6) H.CO3
B) C2H2
r) C2He

2. MakcuMa/lbHOe 4YHCJI0 3J1eKTPOHOB, KOTOPOEe MOXeT cojiep:kaTbhbcs Ha Sd-moaypoBHe
(BbIOEpUTE OJUH BAPUAHT OTBETA):
a) 18
0) 32
B) 10



r) 50

3. BemectBa, yckopsilomue XMMHYeCKHe NMPOLECChl, HO He BXOASIIIHE B COCTAB KOHEYHOI 0
NpoayKTa (BbIOepUTE OAUH BAPHAHT OTBETA):
a) UHIUKATOP
0) KaTaaM3aTop
B) COJIb
T' ) HHTUOUTOP

4. Konu4vecTBOo (M0JIb) KATHOHOB U AHHOHOB, 00Pa3yIOIIMXCS NMPH NMOJHON Juccouuanun 1
MOJIb HUTPATA AJIIOMHHHS, COOTBETCTBEHHO PABHBI (BbIOCPHTE OAUH BAPHAHT OTBETA):

a)3ul

0)lu3l

B)2u3

r)3u?2.

5. YkaxuTe BelecTBO B KOTOPOM cepa MOXeT ObITh TOJIBKO BOCCTAHOBUTeIeM (BblOepuTe
OIMH BAPUAHT OTBETA):

a) HzSO4

6) H,S

B). HzSOg

r). S.
Kuarwoun:
1. 0
2. r
3. 0
4, 0
5. 0

6. IlpouuTaiiTe TeKCT M YyCTaHOBHUTe c00TBeTcTBHE. CylIeCTBYIOT pa3Hble KJIACCHI
coelMHeHUii. BuIeasiioT MeTajllibl, HeMETAJJIbl, OKCHIAbI, OCHOBAHHSI, KHCJIOThI, COJIH.
YcraHoBuTe COOTBEeTCTBHE MeEXKAY (POPpMYJIoH BelecTBa M KJIACCOM HEOPraHUYeCKHX

COCXHHEHMII:
Kunacce Heopranm4yeckux coe{uHeHui BemecTBo
1. Cpenssisi cob a) H,CO3
2. OcHoBaHue 6) CuSQO,-5H,0
3. Kucnora B) CO,
4. Kpucramutoruapat r) K,SO4
1) Cu(OH),
e) NaHCO3
Karoun:
2 3 4
it a 0
Bropoit 3Tan (MPOABHHYTHIA YpPOBeHb) — MOKa3biBaeT C(HOPMUPOBAHHOCTH
NMOKa3aTeJii KOMIETEHIHH «yMeTb»: OIICHUBATh pE3yJbTaThl TEOPETHUUECKOTO U

OKCIICPUMCHTAJIBHOT'O UCCIICOBaHHA.



3agaHusi OTKPBITOrO THIA (BONPOCHI ISl ONIPOCA):

1. HasoBure 3aKOH, COIVIACHO KOTOPOMY OJMHAKOBOE YHCIO MOJIEKYJ COICPKHUTCA IpH
OJIMHAKOBBIX YCJIOBHSIX B PABHBIX 00bEMax pa3InYHbIX Ta30B.

2. Jlaiite  ompeaeneHHe — IOKA3aTeNiO,  ONPENEISIONIEMY  YHCIO  OTHAHHBIX MU
MIPUCOETUHEHHBIX 3JIEKTPOHOB MJIHU K€ YHCIIO CMEIIEHHBIX 3JIEKTPOHHBIX Map B COEIMHEHUH.

3. Kaxoe na3Banue B Ilepuoanueckoii tabmuue /.M. MenneneeBa UMEIOT MOPHU3OHTAIbHbIC
pPAIBl  DIEMEHTOB, KOTOpbIE HAYMHAKOTCSA IIEJIOYHBIM METAUIOM M  3aKAHYMBAKOTCS
MHEPTHBIM ra3oM.

4., Ha3zoBuTe Kiacc COGAMHEHMH, NPH JMCCOIMAINM KOTOPBIX 00pa3yloTcs KaTmoHsl H' u
OTPHULATENILHO 3apsyKEHHBIE KUCIOTHBIE OCTaTKH.

5. VYkaxure, Kakod BEIIMYWHON XapaKTEPH3YeTCs CIIOCOOHOCTh BEIIECTBA PACTBOPATCS B
JTAHHOM PacTBOPHUTEJIE IIPU JAHHBIX YCIOBUAX (TEMIIEPATYPE, 1aBJICHUN)

Kuaroun:

3aKOH ABOTaJipo

CTCIICHb OKHCJICHHUA 3JICMCHTOB

epuo.

KHUCJIOTHI

OB WN -

pPacTBOPUMOCTh

Tpernii 3Tan (BbICOKHI YPOBEHb) — NMOKA3bIBaeT C(POPMHPOBAHHOCTDH NOKA3aTeNs
KOMIIETEHIIUH «MMeTh HABBIKH». NPOBEJICHHs J1a0OpPaTOPHBIX M HAYYHBIX HCCIIEJOBAHUHN B
npodeccHOHATBHON IeATEeTHPHOCTH.

[MpakT4yeckue 3a1aHus

1. Paccumrate pOH rugpoxcuga HaTpusl, KOHIEHTPALUS THAPOKCHA-MOHOB B KOTOPOM paBHA

(Moub/1) paBra 107,

[Ipoananusupyiite, Kak MEHAIOTCS KUCIOTHBIE CBOMCTBA OKCUIOB B paAxy Si0—P205—-S03

3. OOpscaute Ha npumepe peakuuu 2CO + 0,—2CO,
KaK C MOMOUIBIO (haKTOPOB, BIUSIOMIMX HAa XUMHYECKOE PAaBHOBECHE, MOYKHO CMECTHUTh
paBHOBECHE CHCTEMBI B CTOPOHY MIPSIMOM peaKIui.

4. JlaliTe Ha3BaHUE KOMIUIEKCHOMY COEIMHEHHIO, IOJYYEHHOMY B XOJI€ PEaKIIH:
AgCI+2NH4OH — [Ag(NHz3)2]CI+2H,0

5. MonspHas wmacca m000ro BellecTBa 3aBUCUT OT aTOMAapHOTO COCTaBa BEIIECTBA.
OmnpenennTe MOJSIPHYIO Maccy OKCHJIa BOJOPOa.

N

Karoun:

pOH=9

YCUIINBAIOTCSA

YBCIINYNUTL AABJICHUC M1 KOHOCHTPAIWIO HCXOAHBIX BCIICCTB

xaopua auamuHcepeopa (1)

OB WN -

M(H,0) = 1¥2+16 =18

OueHovHbIe cpeacTBa A1 NPOBEICHUS MPOMEKYTOYHOH ATTECTANMH.

[IpomexyTodHas aTrTecTarusi MPOBOAUTCS B (hopme dk3amMeHa. DK3aMEH BBICTABISACTCS
MIPENOIABATENEM B KOHIIE U3YUYEHMS pa3zelia JUCUUIIMHBI KaK pe3ylbTaT TEKYIEro KOHTPOJIS.

Ecou crymeHT He chopaBWiCS C  YacThlO 3aJIaHUM  TEKYLIEro KOHTPOJIS, €My
MPEAOCTABIISIETCS. BO3MOXKHOCTh CJIaTh SK3aMEH Ha WUTOTOBOM KOHTPOJBHOM MEPOIPHUSTUU B
(hopMe OTBETOB Ha BOIPOCHI K IK3aMEHY MJIM TECTOBBIX 3aJJaHUI K IK3aMEHY.




10.
11.
12.
13.
14.
15.

16.
17.

18.
19.

20.
21.

22.

23.

24,

25.

26.
27.

28.

Bomnpocs! 111 3k3aMeHa

ATOMHO-MOJIEKYJIIPHOE  y4eHHEe. ATOM, MoJiekysJa. OTHOCUTENbHAs aTOMHas W
MOJIEKYJIApHas Macca. MoJb.

Monb. Monsipaas macca. 3akoH ABoraapo. MosnspHbiil 00beM.

3aKOH COXpaHEHMsI MacChl BEIIECTBA. 3aKOH MIOCTOSIHCTBA COCTABa.

3akoH ABoranpo. CrnencrBue u3 3akoHa ABoraapo. OnpenesneHrue MOJEKYJISIPHbIX Macc 1o
IJIOTHOCTH Ta3a.

OkBUBaJieHT. @akKTOp HSKBUBAJCHTHOCTH. MosipHas Macca JKBUBAJCHTA. 3aKOH
SKBHMBAJICHTOB.

Ilepuonnueckuii 3axkon J[.MI. MenneneeBa. IlocTpoeHne NEPUOAUYECKON CUCTEMBI
3JIEMEHTOB Ha €T0 OCHOBE

0O0630p 3aKOHOMEPHOCTEH, BhIpaKaeMbIX MEPHOIUIECKON cucTeMoi. OrnpeaeieHne CBOMCTB
AJIEMEHTOB 110 UX IMOJIOKEHUIO B IEPUOUUYECKON CUCTEME.

3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB M WX COEAWMHEHHM MO TpyIlmaM M Mepuoaam
nepuoanudeckoi cucremsl .M. Menneneesa.

Crpyktypa nepuoaunyeckoit cuctembl .M. MenzaeneeBa: nmepuojpl, rpymibl, TOATPYIIIHI,
cemelcTBa. Meraibl, HEMETaJIJIbl, MX MOJIO’KEHUE B IEPUOIUYECKOI CUCTEME.

CoBpemenHass ¢opMynmupoBka mnepuoandeckoro 3akona J[.M. MenneneeBa. DHeprus
noHuszauu. CpoacTBO aTOMOB K JIEKTPOHY. DIEKTPOOTPULIATEILHOCTb.

Crtpoenue atoma. Mojaenu aroma. AToMHOE s1po. M30TOIBI, H300apHhI.

[InanerapHas moaens aroma. OCHOBHBIE TIOJIOKEHUS TEOPUH CTpoeHus atroma bopa.
KBanrtoBblie uncna. 'maBHOE, OpOUTANEHOE, MATHUTHOE U CIIMHOBOE. S-, P- U d-3JIE€KTPOHBI.
DNEeKTpOHHAsl EMKOCTh YPOBHEH U MMOJAYPOBHEM.

DHepreTuyeckue ypoBHH M MONYypOBHH aToma. KoHQurypamus 31eKTpoHHBIX opOuTaneil u
UX pacIoJjio’KEHUE B MPOCTpaHCTBE. EMKOCTh ypOBHEH U MOYpOBHEN aTOMa IO JIEKTPOHAM.
3anonHeHue 3eKTpoHaMHu aTOMHBIX oOonouek. [Tpunnun Ilaynu. 3akon ['ynma. IIpaBuio
KiteukoBckoro.

Pacnpenenenue 351€eKTpOHOB B CTPYKTYPE aTOMa: SHEPIe€TUUECKUE YPOBHU U TIOTyPOBHH.
DJEeKTPOHHBIE M 3JEKTPOHHO-Tpadmueckue (Gopmynsl 31aeMeHToB. I[lociemoBaTenbHOCTh
3al0JIHEHUS 3JIEKTPOHAMU YPOBHEHN U TIOTyPOBHEM.

Buner xummnueckoit cBsizu. KoBaneHTHast cBs3b (MossipHas U HenoJssipHast). MloHHast cBsI3b.
KoBanenTHast cBsi3b, G- U m-CBsI3U. | uOpuan3anus aToMHbIX opOuTaneidl. OCHOBHBIC THUIIBI
TUOpHUIU3AINH.

JIOHOPHO-aKIENTOPHBIN MEXaHU3M 00pa30BaHUSI KOBAJICHTHOM CBSI3U.

CKopocTh XMMHUYECKHX peakuuid. ['OMOreHHble U reTeporeHHble peakluuu. 3aKOH JeUCTBUS
Mmacc. KoncranTa ckopocty, ee (pu3n4ecKuil CMBICIL.

I'omorennble u rereporeHHble peakuuu. CKOPOCTh XUMHUUECKUX peakIUid. 3aKOH JAeHCTBUS
Macec.

CKOpOCTh XMMHMYECKOM peakuuu. BriusHue TemmnepaTypbl Ha CKOPOCTh XUMHYECKOU
peaxuuu. [Ipasuino Baut-I'odda.

3aBUCUMOCTb CKOPOCTHM pPEAaKUHMHW OT TEeMIIepaTypbl. AKTHBAIUsl MOJEKYJ, DSHEpPrus
aKTHUBAIUU.

[Ipsimble u o6patHbie peakiuu. CocTOSTHME AMHAMHYECKOIO paBHOBECHS OOpaTHMBIX
npoueccoB. Koncranta paBHoBeCus.

HeobOpatumpie n oOpaTuMble peakinu. XuMu4deckoe paBHoBecre. KoHCcTaHTa paBHOBECHS.
I[Ipunuun  Jle-Ilatense. CMmemieHne XHMMHUYECKOTO PAaBHOBECHS IIPU  HU3MEHEHHUH
KOHIICHTPALlUX, TEMIIEPATyphl U JABICHHUS.

OOmast xapakTepucThUka pacTBOpoB. CrocoObl BBIpaKEHUS KOHLIEHTPAIMH PAaCTBOPOB:
MaccoBast 10151, MOJSIPHOCTb, MOJISIIIBHOCTh, HOPMAJIBHOCTb.



29. Ousnueckne W XUMHUYECKHE TMIPOLIECChl TPU PACTBOPEHUHU. SIBIEHHME CoONbBATAIUH
(rungparauun). ['mnpatHas reopust pactsopoB JI.M1. Menneneesa.

30. Teopust  snmekTponuTHUecKoil auccoumanuu. Kiacesl snextponuToB.  [ucconmanus
aM(OTEepHBIX THAPOKCUIIOB.

31. PacTBOpBI 37eKTpOaUTOB. CHIIbHBIE U CJIa0ble SIEKTPOIHUTHI.

32. CunbHbIC U caOble AIeKTPOIUThL. CTEIeHb TUCCOIMAIINN, €€ 3aBUCHMOCTh OT Pa3IMIHBIX
(akTopoB.

33. PacTBOpBI CWIIBHBIX 3JEKTPOJIUTOB. THIIBI CHIBHBIX JJICKTPOJIUTOB: KHCJIOTHI, OCHOBAHHUS,
conu. VIx mucconuanysi B BOJHBIX pacTBOpPaXx.

34. Cnabbie amekTpoauThl. KOHCTaHTHI AMicCONMANMK CHA0BIX AIEKTPoJauTOB. CTyrneH4yaTas
JIACCOLIMAIIAS MHOTOOCHOBHBIX KMCJIOT M MHOTO KMCJIOTHBIX OCHOBaHMSL.

35. KoHcranTa auccomuaiuu cyiaboro aJiekTponuTa. CBs3b MEXITY KOHCTAHTOM M CTETICHBIO
JIACCOLUAIINH.

36. Boga kak cnalOwrii snexkTpoiuT. MoHHOe mpou3BefeHue BOABL. BOMOpOIHBIN MOKa3aTens.
[NonsiTre 06 MHAUKATOPAX.

37. T'mpponu3 coneil. 3aBUCUMOCTH THIPOJIN3A OT IPUPOIBI COJIH.

38. Peakiuu okuciaeHus-BoccTaHOBIIeHUSA. CTENEHbL OKHUCIICHHUS 3JIEMECHTOB B COCAUHCHMSIX H
MpaBujia €€ HaXOXKIACHUS. BaykHeHIITnEe OKUCTUTENIN U BOCCTAHOBUTEH.

39. IlpaBuna HaXoXkICHUS KOIPPUIMECHTOB OKHCIUTEIEHO-BOCCTAHOBUTEILHBIX —PEaKIIHA.
Merton snekTpoHHOTO O6ananca. OCHOBHBIE OKUCITMTENIN U BOCCTAHOBUTEH.

40. KoMIUIEKCHBIE COETMHEHMNS

METOAAYECKHE MATEPUAJIbIL, ONPEIEJAIOIIHUE ITPOUELYPbI
OINEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
AEATEJIBHOCTH

Texkymuii KOHTPOJIb

TecTupoBaHue Uil MPOBEAEHUS TEKYILIET0 KOHTPOJIS MPOBOAUTCA C MOMOIIbI0 CHUcTEMBI
JTUCTAHIIMOHHOTO 00yueHuss win komnbroTtepHoi mnporpammbl KTC-2,0. Ha TectupoBanue
orBogutcst 20 wmuHyT. Kakaplii BapuaHT TECTOBBIX 3anaHuil BkiodaeT 20 BOIPOCOB.
KonnyecTBO BO3MOXKHBIX BapUaHTOB OTBETOB — 4 uiH 5. CTyieHTY HE0OX0JUMO BbIOpaTh OJUH
MpaBWIbHBIM OTBET. 3a KaXKIblil MpaBWIbHBIA OTBET HAa BONPOC NpucBauWBaeTcs 5 Oasuios.
Hlkana nmepeBona: 19-20 mpaBUIBHBIX OTBETOB — OIIEHKAa «OTIMYHO» (5), 15-18 mpaBuibHBIX
OTBETOB — OLIEHKA «xopo1o» (4), 12 npaBUIbHBIX OTBETOB — OLIEHKA «yJIOBJIETBOPUTEIBHOY (3),
1-11 npaBUIBHBIX OTBETOB — OLIEHKA «HE YIOBJIETBOPUTEILHO» (2).

Onpoc Kak CpeACTBO TEKYIIEro KOHTPOJII MPOBOAUTCA B (hOpME YCTHBIX OTBETOB Ha
Bonpockl. CTyZIEHT OTBEUYAET HA MOCTABJICHHBIN BOIIPOC Cpa3y, BPEMs HA MOATOTOBKY K OTBETY
HE MPEI0CTABIACTCA.

IIpakTueckue 3aJaHusl KaK CPEACTBO TEKYIIETO KOHTPOJII IPOBOAATCS B MMCbMEHHOMN
¢dopme. CtyneHTy BblAAeTCs 3aaHue U mpegocranisiercss 20 MUHYT JUIsl TIOATOTOBKH K OTBETY.

IIpome:xxyTOUuHAs aTTeCTALMA

DK3aMEH MPOBOJIUTCS MyTEM ITOABEICHHUS UTOTOB IO PE3yJbTaTaM TEKYIIETO0 KOHTPOJIS.
Ecnu cTyneHT He CIpaBMIICA C 4YaCThIO 3aJaHMM TEKYILIErO KOHTPOJIA, €My IPENOCTaBIAETCS
BO3MOKHOCTh CaTh 3K3aMEH Ha MTOTOBOM KOHTPOJIBHOM MEPOIPHATHU B (hOpME OTBETOB Ha
BONPOCHI K 3aueTy WM TECTOBBIX 3aJaHuii K 3adery. Dopmy »dK3aMeHa (Ompoc WU
TECTUPOBAHUE) BHIOUPAET MIPETIOIaBaATEIb.

Ecnu sx3aMeH npoBoguTCs B JOPME OTBETOB Ha BOIMIPOCHL, CTYACHTY HPEAJIaraeTcsi OJ1H
WJIM HECKOJIKO BOIIPOCOB M3 IEPEYHsS BOMPOCOB K dK3aMeHy. Bpemsi Ha MOJITOTOBKY K OTBETY
MIPEIOCTABIISIETCSI.



Ecnu sx3amen mpoBoauTcst B (popMe TECTOBBIX 3aaHUN K DK3aMEHY, TECTUPOBAHHE IS
MPOBEICHUST TEKYIIETO KOHTPOJI TPOBOAMTCS C TOMOIIBI0 CHCTEMBI IHCTAHIIHOHHOTO
oOyuyeHus uiau KommbiotepHoil nmporpamMmel KTC-2,0. Ha TectupoBanue otBogurcs 10 MuHyT.
Kaxnpiii BapuaHT TecTOBBIX 3afaHuid BrIo4aeT 10 BompocoB. KoamyecTBO BO3MOYKHBIX
BapuaHTOB OTBeTOB — 4 win 5. CTyeHTy HeoOX0IuMO BhIOpaTh OJWH MPAaBWIBHBINA OTBET. 3a
KaX/IBI TPaBWIILHBIA OTBET Ha Bompoc npucBamBaercs 10 Oamros. Illkama mepeBoma: 9-10
MPaBUJIIbHBIX OTBETOB — OLIEHKA «OTJIIMYHO» (5), 7-8 MpPaBUIbHBIX OTBETOB — OLIEHKA «XOPOLIO»
(4), 6 mpaBWIBHBIX OTBETOB — OLIGHKA «YyIOBIECTBOPHUTEIBbHO» (3), 1-5 mMpaBWIBHBIX OTBETOB —
OIICHKA «HE YJOBJIETBOPUTEIBHO» (2).



