degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: OO0was 1 HeopraHu4ecKas XUMUs

10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: TepmosinepHas sHEpreTUKa v Ia3MEeHHbIE TEXHOJIOTHU
Ou3TEX-1IKOIAa TPUPOAONIOAOOHBIX, INIA3MEHHBIX U SIIEPHBIX TexHOoIoruii uM. U.B.
Kypuatosa
JeTIapTaMEeHT XUMUU

Kypc: 1

KBaJIMpUKALS: GakanaBp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTaunu: 1 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuTOpHBIX 4acoB: 75 BCETO, B TOM YHCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopaTtopHble 3aHATHS: 45 yac.

CamocrosrensHas padora: 60 gac.
Bcero gacos: 135, Bcero 3au. en.: 3
[Iporpammy cocTaBuiu:

I'M. Bonetfiko, kaHJ. OM0J1. HAyK, TOIIEHT
B.C. TanncmaHOB, KaH[. XUM. HayK, TOIICHT, JOLIEHT

[Iporpamma obcyxneHa Ha 3acefjanuu aenapramenta xumun 12.02.2024



AHHOTANMA
[Mporpamma muctumnuael "O0IIas ¥ HeopraHUYeckas XUMUs'" TPelycMaTpUBaEeT Y CTYACHTOB (POPMHUPOBAHUE
0a30BBIX 3HAHWI OCHOBHBIX TOHATHU W 3aKOHOB XMMUH, CITOCOOHOCTH MPUMEHSATH MOJyYEHHBIC 3HAHUS HA
MPaKTHKE, TIO3BOJISIET BHIPA0OTaTh y CTYACHTOB MOHMUMAaHWUE CYTH XHMHUYECKHX MpPEBpallleHUH, 3aBUCUMOCTH
CBOMCTB 3JEMEHTOB M HUX COCIMHEHHU OT MOJOKEHUs B mepuonuyeckod cucreme [ .Menaeneesa,
MO3BOJISIET OBJAJIETh HABBIKAMU BBITIOJIHEHUS XHMHYECKOTO OJKCIIEPHMEHTAa, pPabOThl ¢ XUMHYECKHMU
peareHTamu, 1a00paTOPHBIM 00OPYIOBAaHUEM H IIPUOOPAMH.

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CICAYIOLIUX pa3aciax:

Crpoenne aToma U riepuouieckas cucrema anementoB [ .M. Menneneesa
Xumuyeckas CBA3b U CTPOCHUE MOJIEKYII

OCHOBBI XIMHYECKOH TEPMOTUHAMUKHA

OCHOBEI XUMHYECKOI KUHETHKH

PactBopsl

OCHOBBI IIEKTPOXUMUHN

XHUMHUYEeCKUE CBOMCTBA S-2JICMEHTOB

AN i

XuMuyecKue CBOMUCTBA P-2JIEMEHTOB
9. XuMuueckue CBOMCTBA d-3JIEMEHTOB
10. KoopauHalmoOHHBIE COETUHEHUS

11. Xumuueckue cBoiicTBa f-31eMeHTOB

1. leau u 3apauu

eap AUCUMNIMHBI

- (bOpMI/IpOBaHI/IC 0a30BBIX 3HAHWK OCHOBHEIX IOHSTHH U 3aKOHOB XHMHUH, CIIOCOOHOCTHU OPpUMCHATH
IMOJIYYCHHBIC 3HAHWA HAa IIPAKTUKE;

— MOHMMAaHHE CyTH XMMHUYECKHUX MPEBpaIIEHUI, 3aBUCUMOCTH CBOMCTB JIEMEHTOB U UX COECTUHEHUI
OT MOJ0XEeHUs B nepuoandeckoit cucreme J.M.Menneneena;

— OBJIQJICHHEC HABBIKAMHU BBINIOJHEHUS XHMHUYECKOTO OKCIIEPUMEHTa, pabOThl C XUMHUYECKUMHU
peareHTamH, JJabopaTopHbIM 000PYI0OBaHUEM M TPUOOPAMH.

3agaun AUCHMIIHHBI
— U3Y4YECHUE OCHOBHBIX 3aKOHOB XUMUU;
— puoOpeTeHNe HaBBIKOB TOCTAHOBKU M MIPOBECHNUS J1a0OpaTOPHBIX MCCIIEN0BAHNU;
— YMEHUE OIHUCHIBAThH PE3YyJIbTaThl OIIBITOB U JI€JaTh BbIBOJBI;
— CIIOCOOHOCTh MPUMEHSTH TEOPETUYECKHE 3HAHUS B IPAKTUYECKOMN JIESATEIbHOCTH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Criocoben npuMeHsTh HAMEYATD MyTH €€ PEIeHHS

(dyHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)

MPOU3BOAUTDH KOJIMICCTBECHHBIC PACYCThI U OLICHKU

C€CTCCTBCHHBIX HAYK, U UCIIO0JIb30BaTh UX B

MPO(ECCHORATBHOM MESTETBHOCTH OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH

MOJIYYCHHBIX pPC3YJIbTATOB

OIIK-5 Cnocoben yuactBoBarb B mpoBeaeHun  |OIIK-5.3 Cnocoben k mpodeccnoHaIbHOM 3KCILTyaTalyuu
(byHIaMEHTaNbHBIX U MPUKJIAIHBIX COBPEMEHHOM IKCTIEPUMEHTAIbHON
WCCIICAOBAHUH U pa3pabOTOK, CAMOCTOSTENBHO |HAYYHO-UCCIIEN0BATEIBCKON

OCBaMBaTh HOBbIE TEOPETHUECKHUE, B TOM YHUCIIE, [(M3MEPUTEIbHO-aHATUTUYECKOH U TEXHOJIOTHYECKOM)
MaTeMaTHYeCKUe METO/bl UCCIEIOBAHNMN, U anmaparypsl

paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
Hay4HO-HCCIIEI0BATEIbCKOM,
MU3MEPHUTENbHO-aHATUTUYECKON U
TEXHOJIOTHYECKOM amnmaparype




[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

[MK-1.5 Bmageer HaBbikamMu 0Oe30MacHONW pabOTBI €
COBPEMEHHBIMH  HAay4YHbIMH TNPHOOPaMH H©  JIPYTUM
IKCHEPUMEHTAIBHBIM 000pYJ0BaHUEM

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHHUA U PabOTHI B
COBpPEMEHHOI Hay4YHO# abopaTopun

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounx
napamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000py/IOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAIUTHYECKHX
METOJOB BBIYUCIICHUH

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.2 3HaeT HCTOYHUKH TPOUCXOXKACHUA U yMeeT
MPOU3BOAUTH  OLIGHKY IOTPEIIHOCTH  HM3MEpPeHHH |
JOCTOBEPHOCTH YKCIIEPUMEHTAIBHBIX PE3YIbTAaTOB

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

- OCHOBHBIE 3aKOHOMEPHOCTU XUMHUYECKUX IPOLIECCOB;
- CTPYKTYpy mnepuonuueckoit cucremsl amementoB (IICJ) JI.M. MenzaeneeBa U BBITEKAIOIIUME U3 Hee

OCHOBHBIC XapPaKTCPUCTUKU IJICMEHTA,

- BO3MOXHBIC BaJICHTHOCTH, BO3MOKHBIC CTCICHU OKHCIICHHA, XapaKTCp MH3MCHCHHA paauyca,
AJICKTPOOTPULATCIIBHOCTH, XUMHYCCKUX CBONCTB DJIEMEHTOB M HX COCIUHEHUM II0 rpynmnamMm "

niepuogam [1C3;

- TEOPETUYECKHE OCHOBBI XUMHYECKOI TEPMOJMHAMUKI U XUMUYECKOH KHHETHKH, CBOWCTB PacTBOPOB,
TeopHUr 00pa30BaHHI XUMHUYECKOH CBS3U, TECOPUU KOMIUIEKCHBIX COCTUMHEHUIA;
- IpaBuJIa TEXHUKH OE30MIACHOCTH TPH paboTe B XUMHUYECKOH J1Ta00PaTOPHH.

YMETb:

—  HCIIOJb30BaTbh NEPUOIUICCKY IO

cUcTEMY

OJICMCHTOB JULA OIIMCaHuA XUMHYCCKUX "

(PM3UKO-XMMUYECKUX CBOWCTB 3JIEMEHTOB U MX COCIMHEHUH;
— WCIIONB30BaTh IOJIYYEHHBIC 3HAHMSA IIPU BBHINOJHEHUH J1a0OPAaTOPHBIX palboT, pelIeHuH 3a1ad U

06CY)KI[€HI/II/I TCOPCTUUCCKUX BOIIPOCOB;

— aHAJIN3UPOBATH MOTYUYEHHbIE B X0/€ JJaOOpaTOpHOI pabOThI JaHHbIE U J1eJIaTh IPAaBUILHBIC BHIBOJIBI;
— BBIOMpATh M NPUMEHTHh NOAXOAALIee 00OPYIOBAHKUE, HHCTPYMEHTHl M METOIbI MCCIEIOBAHUN JUIS
pelIeHns MOCTABICHHBIX YKCIIEPUMEHTAIBHBIX 3a]a4 B 00J1aCTH 0011el 1 HEOPraHNIEeCKOH XUMUH;

— YMETh PacCUMTHIBATH KOHIICHTPALUU PaCTBOPOB;

— KPUTUYECKU OLICHUBATh IPUMEHUMOCTb PEKOMEHI0BAaHHBIX METOAUK U METOJOB.

BJIAJIETh:

— HaBBIKAMU TPOBEACHUS XUMHYECKOTO IKCIIEPUMEHTa, (OPMYIMPOBAHUS BBIBOJOB, OpTaHH3ALlUH
pabouero Mecrta, cOOpKH MPUOOPOB JIJIST XHMUYECKOTO IKCTIEPUMEHTA;

— HaBBIKaMH [IPUTOTOBJICHUS PACTBOPOB, MPOBEICHHUS XUMHUCSCKUX PEaKIIHii;

— HaBBIKaMH 0€301acHON PabOThl C XUMHUYECKHUMHU PEaKTHBAMM;

— METOIaMH CTaTHCTHYECKOW 0OpaOOTKHU TOyYSHHBIX KOJUYECTBEHHBIX PE3YJIBTATOB M COCTABICHUS

YPaBHEHUM XUMUYECKUX PEAKLIUI.

4. Conep:xanue JUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

No Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

Moavrrom (Contuancr TTaAAnar naAnTLT




Jivnunn | cumnuepon | siauupai. peuuio pabora
1 Crpoenne aromMa W NEpUOAMYECKAS 4 g
cuctema aemenToB .M. MeHneneeBa
2 XUMHYECKas CBA3b U CTPOCHHE MOJIEKYII 4 8
3 OCHOBBI XUIMHUYECKOH TepMOJUHAMUKI 4 4 6
4 OCHOBBI XUMHUECKON KHHETHUKU 4 4 6
5 PactBopsl 2 13 8
6 OCHOBBI ANIEKTPOXUMUHU 2 4 4
7 XHUMHUYECKHE CBOHCTBA S-2JIEMEHTOB 2 4 4
8 XHUMHUYECKHE CBOHCTBA P-3JIEMEHTOB 2 4 4
9 XuMHUYECKHe CBOWCTBA d-271eMEHTOB 2 4 4
10  |KoopauHaiimoHHbBIE COETUHEHUS 2 4 4
11 Xumudeckue cBoiicTra f-aemMeHToB 2 4 4
Uroro wacos 30 45 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue UCIUIUIAHBI (MOAYIs), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 1 (Ocennwii)

1. Crpoenue atoma u iepuoaudeckas cuctema anementoB J[.1. Menneneesa

Teopust cTpoeHHS AIEKTPOHHBIX 000JI0YeK aToMa U Tiepuoanueckas cucrema JI.1. Menaeneesa.
Kparkas ucropust pa3BuTHs NpeACTABICHUH O CTpOCHUH aTtoma. [IoHsATHE 0 KBAHTOBOH MEXaHUKE U
KBaHTOBO-MEXaHUYECKasl MOJIENIb aToMa. XapaKTEepUCTUKA IHEPTETHUECKOIO COCTOSIHUSI JIEKTPOHOB.
KBanToBble uncna. YpoBHH, IOTypOBHH, OPOUTAH.

CocTosiHHE IEKTPOHOB B MHOTOUIEKTPOHHBIX aroMax. [Ipunnun [Maynu. IIpasuno I'ynaa. [lpunnun
MUHUMYMa DHEpPrud. OIEKTpOHHbIE (QOpPMYJbl aroMoB s-, p-, d, f-amemeHTOB. DHepreTuueckue
XapaKkTepUCTHKH aTOMOB — OHEPrUsl HWOHM3AaLUMU U CPOACTBO K onekTpoHy. Ilonstue 006
JIEKTPOOTPHULIATEIILHOCTH.

[lepuonuueckas cucremMa Kak BBIpOKEHHE NEPUOAMYECKOrO 3aKOHA. 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB JIEMEHTOB U COOTBETCTBYIOIIMX UM IPOCTBIX M CJIOKHBIX BEIIECTB B IpYyMIIaX M IEpUOAX.
CtpyKTypa NeproguuecKoil CUCTEMBI U €€ CBS3b CO CTPOEHUEM aTOMOB.

Oco0EHHOCTH AIIEKTPOHHOTO CTPOCHUS 3JIEMEHTOB B IVIABHBIX U MOOOYHBIX IMOATPYTIIIAX.

2. XuMudeckas CBs3b 1 CTPOCHUC MOJICKYII

XHUMHYECKasl CBSA3b U CTPOEHUE MOJEKYJI. MoseKynbl. Teopuss XUMHYECKOTO CTPOEHHUSI, UCTOpUS €€
pa3BuTHUs. BuIbl XUMHYECKOH CBSI3U, €€ OCHOBHBIC XapPaKTEPUCTUKU: AJIMHA, SHEPTHs, NOISIPHOCTD,
S- U P-CBSI3H.

OCHOBHbBIE TOJIOKEHHS MeToJa BaJeHTHBIX cBA3el. OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN
MexaHu3Mbl ~ oOpazoBanus  cBsi3u.  llonarue  BanmentHoctH.  Teopuss — ruOpUOU3aLUH.
[IpocrpancTeenHass koHpurypamus Monekyn. Crenuduueckue CBOWCTBA KOBAICHTHOW CBSI3U —
HACBIIIAEMOCTh M HampaBiIeHHOCTb. llomspHocTh Monekyn. CTpoeHue MoKyl MeTaHa, 3TaHa,
JTHIIEHA, alleTHIIEHA U OeH30a.

Merton monekynsipabix opoutaneir (MMO). Knaccudukaius MonekynsipHbix opoutaneid. CtpoeHue
JIBYXaTOMHBIX ITPOCTBIX U CIOXKHBIX MOJICKYJI.

Bonoponnast cBsa3b u ee xapakrepucTuku. MoHHas u Metamnndeckas cBsizu. OcoOeHHOCTH CBOWCTB
BELIECTB U MaTe€pUajIOB C Pa3IMYHbIM THUIIOM XMMHUYECKON CBSI3U.

3. OCHOBBI XUMHYECKON TEPMOTUHAMUKU




OCHOBBI XUMHUYECKOW TEPMOAMHAMUKH. ODHEPreTHKa XMMHUYECKHX IIPOILIECCOB. DHEPreTUYECKHE
a¢dexTh xuMuYeCcKuX peakiuii. 3akoH [ecca.

CranpapTHbIC YHTAIBINH 00Pa30BaHUs U CTOPaHHUS XMMUYECKUX COCAMHEHHUH, YHEPTUU CBSI3U U MX
WCIIOIb30BaHNUE JUISI pacdyeTa CTAaHIAPTHBIX SHTAIBIUN XUMHUYECKUX peakuui. [-i1 u II-ii 3aKOHBI
tepmonuHamMuky. llonstue 00 sHTponuu. M3o0apHo-nzoTepmuueckuit mnoteHuuan. dakropsi,
OIIpeNIeNIAIOLME HAIIPABIEHNUE IIPOTEKAHUSI XUMHUUECKUX B3aUMOAEHCTBUM.

OCO0EHHOCTH TEPMOAMHAMHYECKHX PAcYEeTOB Ui MOBEPXHOCTHBIX B3aWMOICHCTBHUH, B T.4. Ha
IpaHMIAX pa3/iena KOMIIOHEHTHI KUBBIX OPraHU3MOB (KPOBb, (PU3HUOIOTUYECKUI pacTBOp, KIETKU U
T.J.) — MarepHuajbl UMIUIAHTALIMOHHON MEIUIIMHBL.

4. OCHOBBI XUMHYECKON KHHETUKHU

OcHOBBI XUMU4ECKOM KUHETUKH. CKOPOCTh XMMUYECKUX PEaKLUi B FOMOI€HHBIX U I'€TEpOIre€HHbIX
cucteMax. 3aKoH JIEHCTBYIOIINX Macc. BnusHue Temmeparypsl Ha CKOPOCTb XUMHUUECKHUX PEaKLUi.
3akon Bant-T'odda.

VYpaBuenue Appennyca. [lonsitue 00 »dHepruu akTUBalMH. MeXaHH3MBl  XUMHUYECKHX
B3aUMOJIEICTBUI C YUETOM BEIMYMHBI SHEPTUU akTHBau. Karamus.

Xumnueckoe paBHoBecue. IloHsATHE O KOHCTaHTE paBHOBecHs. (aKTOpHI, BIHAIOIIAE HA CABUT
xumuueckoro pasHosecus. [Ipunnun Jle Illarense.

Hcnionp30BaHNe 3aKOHOB XMMHUYECKOM KMHETHKH IPHU ONTUMH3ALUHU MPOLECCOB B OMOXMMUYECKUX
TEXHOJIOTHUSX.

5. PacTBOpEHI

PactBoprl.  OOmass  xapakrtepuctuka  pactBopoB.  Ilpomecc  pactBopenusi.  I'mupartsi,
KPHCTAJJIOTUAPATHl U coibBaThl. CIIOCOObI BEIpaKEHHS KOHIIEHTPAIIMK PacTBOPOB. PacTBOPHUMOCTS.
dusnueckue cBoiictBa pactBopoB. Ocmormueckoe nasneHue. 3akoH Bant-Todda. laBnenne mapa
pactBopoB. Kunenue u 3amep3anue pactBopoB. 3akoHbI Pays.

IIpouecc u crenenp auccounanuu sekrponauta. Cuia 31eKTpoauToB. KOHCTaHThI KUCIOTHOCTH U
OCHOBHOCTH CJIA0BIX JJIEKTpONUTOB. 3akoH paszbasienus OctBanbaa. CHIIBHBIE 3JIEKTPOJIUTHL
Wonnas cuna. AktuBHOCTh. Koaddunuent aktuBHocTH. MoHHOE npon3BeieHre Bobl. BogopoaHbIii
u rugpokcuibHbeld mokasaremn pH u pOH. Bydepuwsie pactBopbl. [lonstue o mnpowusBeneHuH
pactBopuMocTu. ['maponus coneil. CreneHb rujposinza. 3aBUCHUMOCTb CTENEHM THUAPOIU3a OT
KOHIIEHTpAaIMU U TeMrieparypsl. KoHcTanTa rugponnsa.

6. OCHOBBI NIEKTPOXUMHUHU

OcHoBbI MeKTpoxUMUH. CTENeHb OKUCICHHS 3JIeMEHTOB. OKHCINTEIbHO-BOCCTAHOBUTEIb-HbIC
peakuun.  Baxnedmme — okuciutenn W BoccTaHoBuTenu.  CocTaBieHHE — ypaBHEHUH
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEaKUUi. XUMHUYEeCKHe HCTOYHUKHU SJIEKTPUYECKOW IHEPrHH.
ONeKTpoAHble MOTEHIHANbl. OJEKTPOAbl cpaBHeHuUs. YpaBHeHue Heprcra. [anbBanuueckue
anemeHnThl. Pacuer 3JIC rampBaHHYECKOTO »3JeMEHTa.  OJJIEKTPONH3. 3aKOHBI AJIEKTPOJIU3A.
DNeKTpoaN3 BOAHBIX PACTBOPOB U PACILUIaBOB JIEKTPOIUTOB. Kopposus meTaios.

buonaTuuky, IpUHIUIIEI AEUCTBUS, BOBMOXHOCTH JJISl MPAKTUYECKOr0 UCHOIb30BAHUS B MEULIUHE.
7. XUMHU4YECKHE CBOMCTBA S-2JIEMEHTOB

[Monoxenue s-anemMeHToB B mepuoanueckoin cucreme JI.M. Menneneesa. OOrias xapakTepUCTHKA.
®usnyecknue W XUMHYECKUE CBOWCTBAa. BOmopoa, OCHOBHBIE CBOMCTBA, MOJYYEHHE W XpAaHEHHE.
I'uapune anemenToB. Boja, BomopoaHas cBsi3b, GU3NKO-XUMUYECKHE CBOMCTBA BOJIBI.

Hlenounsle u LIEJI0YHO-36MEIbHbIE  MeTajllbl. XHMUYECKHME CBOWCTBA WIEJIOYHBIX U
[IEJIOYHO-3EMENBHBIX MeTaioB. Ilomydyenne m  ux npumeHeHue. llomydeHue W NpUMEHEHHE
TUJIPOKCU/IOB LIEJOYHBIX U IEJIOYHO-3€MENIbHBIX METaJJIOB. 3aBUCUMOCTh XMMUYECKUX CBOICTB M
PEaKIMOHHONW CHOCOOHOCTH IIEJIOYHBIX M IIEJIOYHO-3EMENIbHBIX 3JEMEHTOB B 3aBUCHMOCTU OT
[IOJIOXKEHUS B IEPUOAUYECKOM CUCTEME.



8. Xumuueckue CBOMCTBa P-3JIEMEHTOB

[Monoxenue p-anemeHToB B mepuoamueckoi cucreme .M. MenaeneeBa. OOmiasi XxapakTepUCTHKA.
®uznyeckue W XHMMHUYECKHE CBOMCTBA. bop, ymiepon, KpeMHHUI, KHCIOpOA, cepa, TaJOreHBI,
UHEpPTHBIE Ta3bl, UX XMMHYECKUE CBOMCTBA, IIPUMEHEHHE. 3aBUCHUMOCTb XMMMUYECKUX CBOWCTB U
PEaKIMOHHONW CIIOCOOHOCTU P-3JI€MEHTOB B 3aBHCHMOCTH OT TOJIOKEHHUS B NEPUOJUYECKON
cucreMe. XMMUYECKUE CBOMCTBA OKCHJIOB UM  T'MJIPOKCUAOB p-21eMeHTOB. CpaBHUTEIbHAs
XapaKTEPUCTUKA OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB S- U P-3JEMEHTOB U HX COECIWHEHUM.
Cepnas u ¢ocdopHasi KUCIOTHI: MOTyYeHHE W MPpUMEHEHHE. YTIIIEPOJ M €0 CBOWCTBA. YIIIEPOIHBIC
HAHOCTPYKTYPBI: KJacTepbl, (yJUIepeHbl, HAHOTPYOKH: IOMyYeHHE, CBOWCTBA M INPHUMEHEHHE B
HAHOTEXHOJIOI'MSIX U MEAULIMHE.

9. XuMH4eCKHE CBOICTBA d-2JIEMEHTOB

[Monoxenue d-anementoB B mepuoamueckor cucrteme .M. Menpeneea. OOmias XxapakTepUCTHKA.
dusnueckue U XUMHYECKHE CBOWCTBA. XpOM, Maprasel, jKeJjae30, KoOalbT, HUKEIb, MeIb, LIHHK,
cepeOpo, KaJMHii, 30/I0TO: HX XHMHYECKHE CBOMCTBa, MPHUMEHEHHE. 3aBUCHMOCTb XUMHUYECKHX
CBOWCTB M PEAKIMOHHOH CIOCOOHOCTH d-31€eMEHTOB B 3aBHUCHUMOCTH OT TIOJIOKCHHS B
MEPUOIUIECKOM cucTeMe. XMMUIECKUE CBOMCTBA THIPOKCHIIOB d-371€MEHTOB.

10. KoopauHaiimoHHbIE COSAMHEHUS

KoopnuHanmoHnHble  (KOMIUIEKCHBIE) coeauHeHHs. OCHOBHBIC TIOHATHS W ONPEACICHUS.
[IpocTpancTBeHHOE CTpOEHHME M H30Mepus. Teopus KpHUCTAJUIMYECKOTO TOJII M JHEPreTHYECKOoe
pacuieruieHue EKTPOHOB d-TIOYyPOBHS B 3aBHCUMOCTH OT XUMHYECKOTO COCTaBa KOMILIEKCA.

MerTon BaJIeHTHBIX CBA3€H M METOJ MOJICKYJSIPHBIX OpOUTaNIel P TPAKTOBKE XMMUYECKOH CBSI3U B
KOOPJIUHALMOHHBIX COEIUHEHUSX. Oxkpacka KOOPAMHALMOHHBIX COEIMHEHUH.
OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKUUU KOOPAWHAILMOHHBIX COCIUHEHHHA. YCTOHYHMBOCTD
KOOPAWHALMOHHBIX coequHenuil. Koncranta HectoikocTy.

11. XuMmunueckue cBoiicTBa f-dj1eMeHTOB

[TonoxkeHne NTaHTAaHOWIOB M aKTHMHOWAOB B mepuommueckoit cucreme J[.M. MengeneeBa. OOmas
xapaktepucTuka. Du3nyeckne U XWMHUYECKHE CBOWCTBA. 3aBHUCHUMOCTh XHMHYECKHX CBOWCTB
f-a71eMEeHTOB B 3aBHCHMOCTH OT TIOJIOXKEHHS B Mepuoguveckoil cucreme. OCcoOCHHOCTh CTPOCHHUS
AIIEKTPOHHBIX O0OJIOUEK M AaTOMHBIX PaJnycoB f-3IEMEHTOB B 3aBHUCHMOCTH OT IMOJIOXKEHHUS B
MEPUOIUYECKON CHCTEME. XuMHYeCcKre CBOWCTBA THIPOKCHIOB f-amementoB. llpuMenenue
JIAHTaHOU/IOB.

5. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaATEILHOTO
npouecca 1no JUCUUILInHe (MOIYJII0)

yueOHbIe 1abOpaTOpHH, OCHAIICHHBIE 000PYIOBAaHUEM M YCTAaHOBKAMHU JUIsI IPOBEACHUS J1a00paTopHOro
[IPaKTHKYMa, IIPEAYCMOTPEHHOIO JaHHOU IPOrpaMMOi:

— Ipemnaparopckas;

— CKJIaJ] JUIsl XpaHEHUsI PEaKTUBOB;

— CKJIaJ] JUTs XpaHEHHsI IPUOOPOB U 00OPYIOBAHUSL.

Y4ebHo-11abopaTopHoe 000pyI0BaHHE:

— BBITSDKHBIC U CYIIHJIbHBIC MIKa(bI, TUCTUILISITOPHI, Ta00PATOPHBIC, TUTPOBAIbHBIC, AyTUTOPHBIC
CTOJIBI, CTYJIbSl M TAOYPETHI, AyIUTOPHBIC TOCKH, HATNISTHBIC TIOCOOUs: Tabnuna snementos J1. 1.
MenesneeBa, TabuIa CTAHIAPTHBIX IEKTPOHBIX MTOTEHIMAJIOB, TA0JIMIIA CHJIbI JIUTAH/IOB, INTATHBBI
JUTS PEaKTUBOB, MPOOUPOK, OIOPETOK, TEXHUYECKHUE U aHATTUTHYCCKUE Bechl, pH-MeTpbl, u(poBbIe
BOJIBTMETPBI, peppakToMeTpbl, POTOKOIOPHUMETPBI, TEPMOCTATHI, MATHUTHBIC MAIIIaJIKH, TEPMOMETPHI,
CEKYHJIOMEPBI, apEOMETPBI, OIOPETKH, XUMHUYCCKUE PEAKTUBBI U JTAOOPATOPHAS MOCy/Ia.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. O6mas u Heopranudeckas xumus [ Texcr] : yueOHuK 11t By3oB / H. C. AxmetoB .— 7-¢ 3.,
crepeotun. — M. : Beicmas mkona, 2009 .— 743 c.

2. 3aj1auu ¥ BOTIPOCHI TI0 001Iel 1 Heoprannieckoi xumuu [Tekcr] : yue6. mocobue st By3oB / O. I
Kapmanosa, I. M. Boxneiiko ; M-Bo oOpa3oBanus u Hayku P®D, Mock. ¢us.-texH. uH-T (TOC. yH-T) .—
M. : MOTH, 2015 .— 101 c.

Jlureparypa BblaeTcs Ha Kadeape:

1. llpaktudeckuii kypce obmield xumuu [ Teker] = yde0. mocodue AJisi CTYJICHTOB By30B 10 HAIIPABJICHUIO
"[Ipuxnagapie MaTemaTuka U ¢pusuka" / M-Bo oOpazoBanus u Hayku PO, Mock. ¢pu3.-TexH. uH-T (roc.
yH-T) ; [B. B. 3enennos u ap.] .— 4-e uzn., ucnp. u pom. — M. : MOTH, 2012 .— 305 c.

JlononHuTEIbHAS TUTEpPaTypa
1. O6mas xumust. OcHoBHOM Kypce [Tekcr] / B. B. Bonbxun - CI16.J1ans,2008

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1) http://lib.mipt.ru/catalogue/1604/?t=492 — snexrponHas Oubianorexa Puzrexa, pasnen «OOmas
XUMUSD)

2) http://www.edu.ru — deaepanbnsiii mopran «Poccuiickoe 0Opa3zoBaHHUEY.

3) http://chemistry.fizteh.ru/materials/

4) ru.wikipedia.org>Xumus

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

- http://lib.mipt.ru - snexrponnas 6ubnuorexa dusrexa;
- http://www.edu.ru - dhenepanpabiii mopran "Poccuiickoe oOpa3oBanue";
- http://benran.ru - GubnuoTeKa 1Mo eCTeCTBEHHBIM HayKaM PoccHiicKoil akajieMin HayK.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

ITpu moxroToBKe K BBIMOJIHEHHIO Ja0OPATOPHBIX pabOT MCIOIB3YETCs MaTepHall JEKIMOHHOTO Kypca,
yue6Hoe mocobue «lIpakTnyeckuii Kypc oOmed XUMHK», B KOTOPOM PAacCMOTPEHBI BaKHEHIIHE
TEOpPETUYECKUE pas3fenbl Kypca B 00bEMe, HEOOXOAMMOM Il BBINOJHEHHS ITOCTABIEHHBIX
SKCICPUMEHTAJBHBIX 3ajad, JaHO ONHUCAHUE MpelaraeéMblX 3aJaHduil W PEKOMEHIAUMH K HX
BBINIOJIHEHUIO, A TAK)Ke 00pa3libl PELICHUS] TUIIOBBIX 3a/1a4 U BOIIPOCHI AJIsI CAMOKOHTPOJIS IpH paboTe ¢
H3y4aeMbIM MaTepHUajoM.

VYenenHoe 0CBOGHUE TEOPETHUECKOI YacTH Kypca, a TaKkKe OBJIaJIeBaHHUE CIIOCOOAMU pelIeHus 3a/1a4d
JOCTUTAETCS TIPU PETYIISIPHOM IOCELICHNUH JICKIMOHHBIX 3aHSTHH, TIIATEIbHOM BEJICHUU KOHCIIEKTA,
CaMOCTOSATEJILHON PabOThI C MCHOIb30BAaHUEM MAaTEpPHAaJIOB JIEKLIUH, y4eOHBIX MOCOOHI, B YaCTHOCTH
3agayHuka "Bompocel u 3amaun mo oOmield u Heopranumyeckod xumuu". OTBETH Ha BO3HUKAIOIINE B
XO0JIe OCBOCHHSI Kypca BOIPOCH MOXKHO YTOUHSITH Y JiekTopa uin B yaeOnuke A.C. Axmerosa "OOmast n
HeopraHuveckast Xumus"

C wenplo OLEHKH YPOBHSI OCBOCHUS Marepuaia 1o Kaxoi 1abopaTopHoil paboTe coCTaBiseTCs OTUET,
Ha OCHOBAHUH KOTOPOT'O MPOBOIUTCA 3aIINTa Ja00paTOpHON pabOTHI.

ITpoBeneHne KOHTPOJBHBIX PAabOT CHOCOOCTBYET 3aKPEIUICHHIO TEOPETHYECKHX OCHOB Kypca, YUHT
KpaTKo M3JlaraTh B IMCbMEHHOHN (OpMe MOITyUeHHBIE 3HAHUSL.

[IpoBenenne AByX KOJJIOKBUYMOB MO TemMaM | M 2 momoraer CTYOEHTY  JIOTHYECKH TOYHO,
apryMEHTHPOBAaHHO M SICHO CTPOMThH YCTHYIO peub, ()OPMYIHPOBATH CBOIO TOUKY 3PEHHs, OBJA/IEBAaTh
HABBIKAMU BEIEHUSI JTMCKYCCHH, JaeT BO3MOXXHOCTH IPENOABATEII0 MPABHJIBHO OLEHUTH YPOBEHb
3HAHUM CTYAEHTA Ha ATAIe IPOMEKYTOUYHOU arTeCTaluu.

B camocrosTenbHyI0 paboTy CTyAEHTOB BXOHT: OCBOEGHHE TEOPETHYECKOTO MaTepHaia, MOAroToBKa K
BBITIOJIHEHUIO U 3aIUTE J1a0OpaToOpHBIX padoT, MOATOTOBKA K KOJUIOKBUYMaM.

Bonpocs! 1151 caMOKOHTPOJIS B KOHLE Ka)JOH TeMbl IOMOTAIOT CTyJEHTaM OOpaTuTh BHUMaHHE Ha
HanboJee CyIeCTBEHHbIC MOIOKEHUS U Pa3fiesbl H3y4yaeMoro Kypca.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: TepmosinepHas sHEpreTUKa v Ia3MEeHHbIE TEXHOJIOTHU
Du3TEX-1IKOIAa TPUPOAONOAOOHBIX, INIA3MEHHBIX U SIIEPHBIX TexHOoJoruid uMm. U.B.
Kypuatosa
JeTapTaMeHT XUMUU

Kypc: 1

KBaJIMpUKALUS: GakanaBp

Cemectp, hopMbl IpOMEXKYyTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT
PazpaGoTunkm:

I''M. Borneiiko, kan. OUOI. HayK, JOLEHT
B.C. TanucmaHoB, KaHJ. XUM. HayK, JIOIEHT, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTarh Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.3 Cnocober k mpoecCHOHATBHOM 3KCILTyaTalluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
HAy4YHO-HCCIIEI0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIUOHHEIC)
HCCIICAOBAHHUS

I[IK-1.5 Bmameer HaBbikamMu 0Oe30macHON pabOTHI ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYTUM
AKCIIEPUMEHTAIIEHBIM 000pYy/I0BaHUEM

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TIOBEJCHUS U pabOTHl B
COBpPEMEHHO Hay4HO 1abopaTopun

[1K-3 CnocoGeH BbIOMpATh U MPUMEHATH
noaxozsiee 000py10BaHHE, MHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELICHHS 3a]1a4 B
M30paHHOW NpeAMETHOM 00IacTH

[IK-3.1 3naer npuHUMIIBI PabOTHI M JHAana3oHbl paboumx
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS

[K-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUOMMKEHHBIX AHATUTHUYECKHUX
METO/IOB BBIYMCIICHHMA

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.2 3HaeT UCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IOTPELIHOCTH  MU3MEPEHHH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

[IK-4.1 3naer yncieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTATC N3YUCHUA JUCIIUITIINHBL <(O6H_Ia$[ 1 HCOPraHUYCCKasd XUMUs» 06yqafom1/n71c5{ JOJIKCH:

3HAThb:

- OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX MPOLIECCOB;
- CTpYKTypy mnepuomuyveckoit cucreMbl anementoB (IIC3J) /.M. MenzeneeBa U BBITEKAIOIIUE U3 HEe

OCHOBHBIC XapaKTCPUCTHUKHU IJICMCHTA,
- BO3MOXHBIC BaJICHTHOCTH,

BO3MOJKHbBIE CTEIIEHUM OKMCIICHUs, XapakTep M3MEHEHUs pajuyca,

QJICKTPOOTPULATCIIBHOCTH, XHUMHUYCCKUX CBOICTB DJIEMEHTOB M HX COG,[[I/IHCHI/Iﬁ o rpymnmnam u

nepuogam [1C3;

- TEOPETHYECKHE OCHOBBI XUMHUYECKOW TEPMOANHAMUKN U XUMHUYECKON KHHETHKHU, CBOMCTB pacTBOPOB,
Teopun 00pa30BaHM XUMHUYECKOH CBSA3U, TECOPUU KOMIUIEKCHBIX COCIMHEHUI;
- IpaBHUJIa TEXHUKH OE3011aCHOCTHU NP paboTe B XUMUYECKOH J1aOOPaTOPHH.

yMeTh:




—  HCIIONB30BaTh  MEPUOANYECKYI0 CHCTEMYy O3J€MEHTOB JUIS  ONHMCAaHHS XUMHUYECKHX |
(U3UKO-XMMUYECKUX CBOMCTB DJIEMEHTOB M MX COCITUHEHUIA;
— WCIIONb30BaTh IOJIYYEHHBIC 3HAHMSA IIPU BBHINOJHEHUH J1a0OPAaTOPHBIX paloT, pelIeHuH 3a1ad U
00CY’KIEHUH TEOPETHYECKIX BOIPOCOB;
— aHAJIN3UPOBATH MOTYUYEHHbIE B XO/€ JJaOOpaTOpHOI pabOThI JaHHbIE U J1eJIaTh IPABUILHBIC BHIBOJIBI;
— BBIOMpaTh M MPHMEHSTH MMOIXOAANIee 000pYyIOBaHHE, HHCTPYMEHTHl M METOMBI MCCIICAOBAHUMN ISt
pelIeHns MOCTABICHHBIX YKCIIEPUMEHTAIBHBIX 3a]a4 B 00J1aCTH 001Iel 1 HEOPraHNIEeCKOH XUMUH;
— YMETh PacCUUTHIBATh KOHLIEHTPALIUU PACTBOPOB;
— KPUTUYECKH OLIEHUBATh IPUMEHUMOCTh PEKOMEH/I0OBAHHBIX METOANK U METOJIOB.

BJIA/IeTh:
— HaBBIKAMU TPOBEACHUS XUMHYECKOTO IKCIIEPUMEHTa, (OPMYIMPOBAHUS BBIBOJOB, OpTaHH3ALUH
pabouero Mecrta, cOOPKH MPUOOPOB JIJIST XHMUYECKOTO IKCTIEPUMEHTA;
— HaBBIKaMH [IPUTOTOBJICHUS PACTBOPOB, MIPOBEICHHUS XUMHUCSCKUX PEaKIIHIi;
— HaBBIKaMH 0€e301MacHON PabOThl C XUMHUYECKHUMHU PEaKTHBAMU;
— METOIaM¥ CTaTHCTHYECKOW 0OpaOOTKHU TOyYSHHBIX KOJUYECTBEHHBIX PE3YJIBTaTOB M COCTABICHUS
YPAaBHEHUM XUMUYECKUX PEAKLIUI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

B xypce "OOmiast u HeopraHuveckass XuMus" TPBOTUTCS TEKYIIH KOHTPOJUIh YCIIEBAEMOCTH B (hopme
KOHTPOJIBHBIX Pa0oT, caaun j1abopaTOpHBIX pabOT M KOJUIOKBUYMOB; HCIOJIB3YETCS PEHTHHIOBas
cucTemMa.

[TepeueHb KOHTPOIBHBIX BOMPOCOB ISl IPOBEAEHUSI KOHTPOJIBHBIX paboT, KOJUIOKBUYMOB:

Tema: DHepreTrka XUMHYECKUX MPOIECCOB. TepMOXUMUS

1. Ananu3 ypaBHenus [ n60ca. YcnoBHs 0CylIeCTBUMOCTH SHIOTEPMUYECKUX PEAKITHH.

2. Ompenenute TermoBoi ddpdekr npsamoit peakuu: H2(1)+CI2(r = 2HCI(r) uepe3 sHeprum cBsizei
COOTBETCTBYIOILIUX BEIICCTB

3.  Omnpeaenute sutanenuio rupparanuun CuSO4(kp.) mo CuSO4 - SH20(xp.) , €CIH TpHU
pactBopenun  CuSO4 (xp.) Beimensercs 67 kJlx/monb, a mpu pactBoperun CuSO4 - SH20(xp.)
noromaercs 10,5 kJx/Momb Tera.

4. Ompenenute CTaHIAPTHYIO SHTAJBNNIO (pa3oBoro mepexona rpadura B anmas dUepe3 SHTAIBINU
cropanus 3tux Bemects: AHcrop. rpad. =—-393,5; AHcrop. anm.. =-395,7 x/[)x/mMob.

Tema: PactBopsI

1. KakoBa MomsutbHOCTE 50%-HOTO pacTBOpa CEPHOM KUCIOTHI?

2. Kaxoit o6bem 10%-noro pactBopa HCl (p = 1,01 /M) HyXHO B3ATh AJISl IPUTOTOBIEHUS 1 11
0,01M pactBOpa?

3. Hanummute ypaBHenue peakiuu auccouuanuu NaOH. Uemy pasen pH pacTBopa 3TOro ocHOBaHHS,
€CJIM aKTUBHAsI KOHLIEHTPALUs THAPOKCUIILHBIX HOHOB B HEM paBHa 5¢10-3 moin/n?

4. Tlpusenure opmyny 3aBucumoctd pH cnaboit kucnorel (cmaboro snextponuta) ot Kn aToit
KHCJIOTHI M €€ KOHIeHTpanuu. Kakue sKcrepuMeHTalIbHbIE JaHHBbIE HEOOXOAMMBI JUTS TpaduvecKoro
ompenenenus: K anekrpoMeTpudeckuM MeToaom?)

5. Bo ckonbko pa3 ymeHbImtcst pactBopumocts PbSO4 B 0,01M pactBope MgSO4 1o cpaBHEHUIO ¢
pactBopuMOCTbIO B uucToi Bone? [IPPbSO4 = 1+10-8.

Tema: KuHeTnka XMMHUYECKUX POLIECCOB. XUMUYECKOE PABHOBECHE

1. B cucreme A + 2B = C paBHOBeCHbIC KOHLIEHTpAaLUMU peareHToB paBHbL: [A]= 0,1 mons/m, [B] =
0,2 monw/1, [C]= 0,3 mons/n. Haiinute 3Hauenne KpaBH 1 MCXOHbIC KOHIICHTpAIMH BeliecTB A u B.
2. Jlnsa peakuuy mepBOTo MOpsiAKa NMepuon momypacmana coctasiser S0 mun. Onpenenure KpasH u
BpeMmsl, 3a KoTopoe npopearupyeT 80% HCXOAHOTO BELIECTBA.

3. Bo ckonbko pa3 yBenuuutcsi ckopocth peakmun 2CO + 02 = 2C0O2 mporekaronieii B ra3oBoi ¢ase,
€CIIM: a) YBEIMYUTh KOHLUEHTPALHIO KUCIopoaa B 2 pa3a; 0) yMeHbIUTh KoHUeHTpanuio CO B 2 pasa,
B) YBEJIMYUTH KOHIICHTPAIIMIO 00OMX BEIIECTB B 3 paza?

4. KaxoBo 3HaueHHWe SHEPTHH aKTHBAIIMU Ipoliecca, ckopocTh kotopoi mpu 300 K B 10 pa3 Gounbiie,
yem npu 280 K



Tema: XrMHU€CKHE NCTOYHHUKHU TOKA

1. CrangapTHBIN BOZOPOAHBIN IEKTPOSI.

2. Jlns ranbBaHUYECKOTO IEMEHTA:

(-) Pt IFe2+, Fe3+ IH+I Mn2+, MnO4-1 Pt (+)

OTIpeNleIUTE TUI 3JIEKTPOAOB, HANMIIUTE YPaBHEHHS  AJIEKTPOAHBIX MONypeakUuid, CyMMapHYIO

OKHCIIMUTEIFHO-BOCCTAHOBUTENBHYIO pPEaKIlfio, MmpoTrekaroiryio B 'O, ypaBHeHne HepHcra 11s Heé.
Paccuuraiite EQ snemMeHTa U KOHCTaHTY PAaBHOBECHUSI PEaKLIUH.

3. BeiuucnuTe moTeHUMAN cepeOpSIHOro 3J1eKTpoja B HackimeHHOM pactBope AgCl, ecau aCl— = 2
monw/i, a [TIPAgCl =2-10-10. E°’Ag+/Ag=0,8 B

4. OcyuiecTBUMA JIM OKUCIUTEIbHO-BOCCTAHOBUTEIIbHAS PEaKIIHS:

SnCl4 + 2KI = SnCI2 +12 +2KCI?

Tema: Ctpoenue aroma. [lepuoanueckas cucreMa 3J1IeMEHTOB

1. Kakue KBaHTOBbIE YMCIIA ONPEACISIOT AHEPrHi0, (OPMYy M OPHEHTALMIO aTOMHBIX opOuTaneil B
MpOCTpaHCTBE?

2. Hanumure 31eKTpoHHBIE QPOPMYIBI CIEAYIOMMX aToMOB U MOHOB : Ca u Ca2+ ; S u S2-; Fen
Fe3+; Tb, Tb3+, Tb4+. O6ocHyiiTe nposiBeHHEe aTOMOM Te CTeTleHn OKUCICHUS +4.

3. K kakoii rpynme nepruoiu4eckoil CUCTEMbl OTHOCHTBCS P-3JIEMEHT, €CIIM €0 MOCJe0BaTeIbHbIe
SHEpruy HOHM3aUH paBHbI (3B):

Im 1@ 16 14 10 1(6)
112 244 479 645 3920  489.0

4. Kak U3MEHSIOTCS aTOMHBIE PajMyChl B TEPUOZC, B TIABHBIX M MOOOYHBIX moAarpymmnax? Pamumyc
Kakoro mona oosnsine, Li+ wiun H-?

5.  DOmnekrpoorpunarensHocts mo Maukeny u no [lomumary. OObsicHuTe, TouemMy (GTOp HMeEeT
HAUOOJBIIYIO 3JIEKTPOOTPULATEILHOCTE?

Tema: Xumuueckas CBSI3b

1. JloHOpHO-akuenTOpHBII MexaHu3M oOpazoBanus cBsizu Ha npumepe NH4+ u NH3BH3. HazoBute
3JIEMEHTBHI 2 TIEPUOAA C JOHOPHBIMU U aKLEITOPHBIMU CBOWCTBAMH.

2. Kakoii tTun rubpuamzanun AO HEHTPaIbHOTO aToMa OCYIIECTBIISIETCS TIPU 00pa30BaHUH MOJIEKYIT
CH4, C2H2, C2H4. Kakyto reoMeTpHiO OHA UMEIOT?

3. TlomapHOCTH MOJNEKYNBI C MO3UIUI METOAA BAJCHTHBIX CBA3EH, (PAaKTOPHI €€ ONpelnesIomue Ha
npumepe monekyn NH3 (u=1,46D) u NF3 (u=0,2D).

4. Hapucyiite cxemy pacnpeneneHust snektpoHoB Ha MO B monekynax B2, C2, O2. Ilouemy
MOTEHIIMAJl MOHU3AIMU MOJIEKYNbI yriiepoaa Oojblie MOTEHIMala HOHU3AIMK aToMa YIvepona, a Juis
MOJIEKYJIbI KUCJIOPOAA MEHbILIE, YeM JUIs aToMa KHcaopoaa?

Tewma: KoopauHanmmoHHBIE COSTUHEHUS
Js BC xommnexca K3[CoF6] ykaxute:

1. a) cTemeHbp OKUCJICHHS aTOMa-KOMILIEKCOOOpa30oBaTelisi W €ro 3JIeKTPOHHYI0 KoH(puryparuio; 0)
HA3BaHUE COCIIMHEHHUS;, B) BO3MOXKHBIC N30MEPHI;

2. C nozunmu MBC: rubpuau3zanuo AO HoHa-KOMIUIEKCOOOpa3oBaTes.
3. C nozunuu TKII: a) pacmeruienne d-opOuTtaneii m1.a., ux 3acenéunocts u DCKII;
0) K JIuraHiaM Kakoro 1o cujie mojst oraocstes H20 u F-?

B) U3MEHATCS JIM TapameTp pacuierieHus, 3aceléHHOocTh de u dy—opOuraneit u DCKII  mpwu
00pa30BaHNH HOBOTO KOMIUIEKCA 110 PEAKIINU:

K3[CoF6] + 6H20 = [Co(H20)6]F3 + 3KF,
BC BC
T') Kya CMECTHUTCS IIPU 3TOM I10JI0Ca MOIOIIEHHS BUJUMOTO cBeTa?
4. N3obpaszute nuarpammy MO (MMO)ans komrekcHoro noHa [CoF6]3- u
oTMeThTe Ha Hell pparmenTsl, cootBeTcTByromue TKII u MBC.

Tema: O030p CBOMCTB NEpUOJNUECKAsl CUCTEMA 3JIEMEHTOB
p-Onementsl V A noarpymimsi (a3oT, pochop, MBIIBSIK, CypbMa)



1. Hanummre 537eKTpoHHBIE (OPMYJIBI 3THUX 3JIEMEHTOB, IEPEYUCIUTE XapaKTepHbIC CTETECHU
OKHCJIEHUsI, TpUBEOUTE TMpHUMEphl coeanHeHui. Kakum o0OpasoM B mOArpynne H3MEHSIOTCS
KHCJIOTHO-OCHOBHBIE CBOMCTBA?

2. Crpoenne Monekynbl N2 ¢ nmozunuii MBC 1 MMO. Kak 00bsCHUTH TOT (DaKT, 9YTO a30T SBISETCS
OCHOBHBIM KOMIIOHEHTOM arMocdepsl (78%)?

3. B psany coenunennit  NH3 N2 NO N203 KNO2 HNO3

a) OIpeNeNIUTe CTENCHU OKHUCICHHUS U JJIEKTPOHHbIE KOH(urypauumu azora. Kakue coeauHeHus u3
IPUBEICHHBIX MOTYT OBITh TOJBKO OKHCIUTENSIMM, KAaKH€ TOJbKO BOCCTAHOBUTEISIMA M KakKue
MPOSIBJIAIOT OKUCIUTEIBHO-BOCCTAHOBUTEIBHYIO IBOHCTBEHHOCTD?

0) 3aKOHUYUTE ypaBHEHUSI PEaKIHii:

a) KNO2 + KMnO4 + H2SO4 = MnSO4 +..... 6) KNO2 +KI +H2SO4 =NO + ...

4. Beictunii ¢propun azora — NF3 cooTBercTByeT BasieHTHOCTH 3, Torda Kak P u As serko o0pasyior
coenunaenust PF6- u AsF6- c¢ BaneHTHOCTBIO 6. OOBSICHUTE 3TOT (aKT.

Kak Bnmmser Ha UIMHY W SHEPrUIO CBS3M HAJIMYKME Y aTOMOB, OOpa3ymOIIUX CBS3b, HENOACICHHBIX

AIIEKTPOHHBIX TMap U CBOOOJHBIX OpOWTANEC W OTBETHTE B CBI3U C OTHM, Kakas W3 JBYX CBsi3eH
npounee: H-N wimu H-P; CI-N  wm CI-P

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

Bonpocs! a5 ciaun KOJJIOKBIUYMOB 10 1a00paTopHbIM padoTam:
Tema: DHepreTrika XUMHYECKUX MPOIECCOB. TepMOXUMUS

1. TepMmoauHamMH4YeCKHE CHCTEMbl (OTKpBITasi, 3aKpbiTas, M301IMpoBaHHas). [lapameTpsl U QyHKIUH
COCTOSIHUSI CUCTEMBI. DHTAJIBIUS, SHTpONHs, 3Heprus [ ndoca.

2. TennoBeie 3P eKThl XUMHUUECKUX PEaKkUuid. DHII0- U IK30TepMHUUECKHE Mpolecchl. 3akoH lecca u
ero crnencteusa. CTanaapTHast SHTAIBINSA 00pa30BaHUs BELECTBA.

3. 3akon l'ecca. CnenctBus 3akoHa ['ecca: cBs3b 3HTAJIBIMKA XUMHUUECKONW PEAKLMU CO CTAHIAPTHBIMHU
SHTAJBIUAMH 00pa30BaHMA, CrOpaHMS WIM pa3pbiBa CBA3EH IS MCXOMHBIX BELIECTB U INPOLYKTOB
peakuun. CTaHAapTHBIC SHTAIBINN 00Pa30BaHUs U CTOPAHUSI XUMHUYECKHUX COCAUHEHHM.

4. 3akon I'ecca mist temoBoro sddexra pu3nKo-xuMuueckoro npomecca. Cnencrsus 3akoHa [ecca:
CBSI3b SHTAJIBIINN XUMHUYECKON PEaKH CO CTaHAAPTHBIMH DHTAJBIHMSIMUA 00pa30BaHUs, CTOPAHUS UIIH
pa3pbiBa CBs3€M Ul UCXOAHBIX BEILECTB U IPOAYKTOB PEAKIIUH.

5. CraHpgapTHbIE PHTAJIBIUHM TEPMOAMHAMHUYECKUX IPOLECCOB: SHTAJIBINSA 00pa30BaHMs, CTOPAHHH.
DHTANBIINU PACTBOPECHHUS, HEUTPATU3aLUH. DHEPTHUS CBS3H.

6. TepMmoamHAMHUYECKHI KPUTEPHI OCYIIECTBUMOCTH Tipoliecca. DHeprus [ modca. DHTaNbMUHHBIA 1
SHTPONHMHHBIN (PAKTOPBI M UX POJIb B IK30- M SIHJOTEPUMUECKUX PEaKIHIX.

7. Oneprus ['mb0Oca Kak KpUTEpUH OCYIIECTBUMOCTH XWMHUYECKHX pEaklui. AHaIU3 ypaBHEHUS
I'm60ca nmst 9k30- 1 FHHOTEpMUYEecKUX peakuuid mpu AS > 0 u AS < 0.

8. ®dakTophl, ONpPEACISIONINE HANpPaBICHUE MPOTEKAHUS XUMHUYECKUX PEaKUUi, aHAJIN3 ypaBHEHHS
I'm606ca nnst 3amkHyTOM cucteMbl. M3otepma Bant-T'odda.

Tema: KuneTnka XMMHU4YeCKUX IPOLIECCOB. XUMUYECKOE paBHOBECHE

1. TloHsTHe CKOPOCTM XMMHYECKMX pEaKUuil. 3aBUCUMOCTb CKOPOCTH XHMHYECKHX PEaKIHH OT
KOHLIEHTpalMil pearupyrolux BeUIeCTB B TI'OMOIEHHbIX cucTeMax. KuHeTnuyeckoe ypaBHEHHE.
KoncTraHTa ckopoCcTH XUMHUYECKOH PEaKIHH.

2. lloHsATHE CKOPOCTH XUMUYECKHX peakuuil. [1opsaaok u MoJeKyIIpHOCTh XUMHUUECKHUX PEeaKLnil.

3. BuwusHue Temmeparypbl Ha CKOPOCTh XMMUYECKUX peakluidl. YpaBHEHHE AppeHuyca, Gpusnueckuit
CMBICJI BXOJISIIIIMX B HET'O BEJIMYKMH. DHEPIUs aKTUBALIUU.

4. BrnusHME Temmneparypbl Ha CKOPOCTh XMMHUYECKUX peakiuid. YpaBHeHHe Appenuyca. [loHstue 00
SHepruu aktuBauuu. Karanus, mpuHINT IEHCTBHS KaTaln3aTOPOB.

5. XUMHYECKOE paBHOBECHE M €ro KOHCTaHTa. PakTophl, BIMAIOIINME HA CMEIIEHUE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle-Ilarense.

6. Kak u BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTh peakiuu, nporexaromed npu 298 K, ecam mpu
HCIOJIB30BaHUM KaTannu3aropa e€ SHeprusi akTUBaLuK yMeHbIIwIack Ha 4 kJ[x/mMonb?



7. B cucreme A + 2B = C paBHOBecHbIe KOHIIEHTpanuu paBHbl [A]= 0,1 monw/n, [B] = 0,2 mons/m,
[C] = 0,3 monb/n. Haiitu KpaBH 1 ucXoHbIe KOHIIEHTpAINH BemiecTB A 1 B.

Tema: XuMHuyecknue HCTOYHUKH TOKa

1. VYerpoHcTBO, MPUHIMI JEHCTBUS W cXema O0003HAYEHHH TUIMYHOTO XHMHYECKOTO HCTOYHHKA
ANIEKTPUUYECKON SHEPruM (Ha MpUMepe TajJbBaHUYECKOro sneMenTa Januans-SAkoon). KakoB mexanusm
MOSIBJICHUSI JBOMHOTO 3JIEKTPUYECKOIO CJI0S U NIEKTPOAHOIO MOTEHIMaa?

2. TanpBanmueckuil snemeHT Hanuansa-SkoOu: cxema, IMPOLECCHl, MPOUCXOMSALINE Ha JIEKTPOIaX,
CyMMapHbId IEKTPOXMMUYECKUN mpouecc. YpaBHeHue HepHCTa Mg KaKIOro 3JeKTpona W Uit
raJlbBaHMYECKOTO 3JIEMEHTa B 11eJI0M. Polib COI€BOro MOCTHKA B raJiIbBAaHUYECKOM JIEMEHTE.

3. CraHgapTHBI  SJEKTPOAHBIA MOTEHLHAN. 3aBHCHUMOCTh JJIEKTPOIHOTO TOTEHIMala OT
KOHLIEHTPAallMM IOTCHIHAJIONPEACISIIOIINX HWOHOB M TeMmieparypbl. YpaBHeHue Hephcra mmns
OTZAEJIbHOIO JIEKTPOA B HECTAHIaPTHBIX YCIOBUSX.

4. CrasaapTHBIH 3JCKTPOJHBIA MOTEHIMAN, U3MEPEHUE CTaHJAPTHOIO JIEKTPOAHOTO MOTEHLIHANA.
VYeTpolcTBO  CTaHAApTHOIO  BOAOpOAHOro 3nexkrpoga. CocrTaBeTe cXeMy MJIs  OINpPENEJICHUs
CTaHJIAPTHOTO 3JIEKTPOJHOIO MOTEHLIMAIA MEIHOTO AJIEKTPO/IA.

5. TaOmuua craHAapTHBIX 3JEKTPOAHBIX MOTEHIMAJIOB IS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
cucreM. MeTaymmm4ecKuil 35eKTpo, ypaBHeHre HepHera 1 MeTaluin4eckoro 3JeKTpoaa.

6. DOnekrtponsl 1-ro u 2-ro poaa Ha MpUMEpPE METHOTO U XJIOPCEPEOPSHOrO 3JIEKTPOAOB. YpaBHEHHE
Hepuecra ans Hux. Iloyemy snekTponsl 2-ro poia MOMKHO MCIIONb30BaTh B Kaue€CTBE AJIEKTPOIOB
CpaBHEHUS?

7.  DJeKTpoAsl CpaBHEHHS: BOJOPOAHBIN, XJopcepeOpsHbIA. YcTpoicTBo, ypaBHeHue HepHcra.
[Touemy 31eKTpoabI 2-r0 poja MOKHO UCIOJIb30BaTh B KAUECTBE JIEKTPOOB CPAaBHEHUS?

8. AKKyMyIsTOpHI (Ha MpUMepe CBUHIIOBOTO aKKyMyJsiTopa). Peakuiuu Ha aHoze M Karoae, cyMMapHas
peakiusi B CBHHIIOBOM aKKyMyJsTope Tmpu ero pabore (paspsiake) u 3apsake. DJIC cBHHIIOBOTO
aKKyMmyJsiTopa (KoHeuHasi popMysia ¢ UCTIOJIb30BaHMEM aKTUBHOCTU CEPHOM KHUCIOTHI M BOJIBI).

9. TanpBaHMuYECKUH 3JIEMEHT COCTaBJIEH M3 JIByX BOAOPOIHBIX JIEKTPOAOB, OAMH M3 KOTOPBIX —
CTaHIApTHBIA. B Kakol M3 NepeuuCIIEHHBIX PacTBOPOB CIIEAYET IOTPY3UTh APYTOiMl 3JIEKTpoHd UL
nonyuyenns Haubonwirerd 3/1C: a) 0,1 M HCI (fa=1); 6) 0,1 M CH3COOH (Kn = 1,8:10-5)?

10. IloreHunan MapraHieBOro 3JEKTpoja, MOMEIIEHHOTO B pacTBOp ero comu cocraBuia —1,235 B.
Brrunciaure akTUBHOCTE HOHOB Mn2+. E°Mn2+/Mn = —1,185 B.

Tema: PactBopbl, OydepHbIC pacTBOPHI, THAPOIIH3.

1. CnocoObl BeIpaKeHHUS KOHLIEHTPALUI PacTBOPOB.

2. Cnaleie snextponutsl. CreneHb auccouuanuu siekrponuta. Koncranta mucconuauuu. CBsizb
KOHCTaHTBI IUCCOIMAIIMN CO CTEIIEHBIO INCCOLMAINH (3aK0H pazbaBneHus OcTBasibaa).

3. Cnabsie snexkrponutel. CreneHb aucconuanuu sjekrponuta. KoHcranta aucconmaiuu. CBs3b
KOHCTAHTBI IUCCOLMALINH CO CTETEHBIO AUCCOIMAaLny (3aK0oH pa3dasneHus OcTBalbIa).

4. CunbHbIE 3JEKTPOIUTH. AKTUBHOCTD (aKTHUBHAsI KOHLIEHTpaLus) HOHOB. KoadduiueHT akTHBHOCTH
JUIsl BOOHBIX PACTBOPOB 3JIEKTPOJIUTOB.

5. Monnoe mpousBenenue Boasl. Bogopoanslit 1 rugpokcuibHbN okazatenu pH u pOH.

6. bBydepnbie pacTBophl, X BaKHEHIMe cBoWcTBA. MexaHu3M jaelcTBUS OydepHOro pacTBopa Ha
npumMepe arerarHoro oydepa.

7. bydepnsie pacTBopbl, X BakHe#ue cBoiictBa. bydepnas emkocts. Kak yBenunuuth OydepHyto
€MKOCTh pacTBopa?

8. Tmpponus coneii. Tunbl Tuaponusa. HeoOparumeiii rugponn3. CocTaBieHne ypaBHEHUH peakiuit
THIIPOJIN3a B IOJTHOM M COKPAIIEHHOM HOHHOM BHUJIE.

9. IlonsiTHE O MPOM3BEICHUN PACTBOPUMOCTH. /)1 KaKHUX BELIECTB MPUMEHSAETCS 3TO MOHSTHE?

10. WpeanbHble pacTBOphl. 3akoHbl Paynst [uisl naBieHHs HACBILEHHOIO IIapa pPacTBOPUTENS Hak
pacTBOpoM M IS TEMIeEpaTyp KHUIIEHUS M 3aMmep3aHusi pa30aBiICHHBIX pacTBOpPoB. OcMOTHYECKOE
nasneHue, 3akoH Bant-Todda.

11. IIpoumsBenenue pactBopuMocTH cynbdara kampuusi paBHo 2,3+10-4. OOpasyercs nHM 0CamOK
cyab(ara KaJablMs PpU CMEUIeHUH paBHbIX 00beMOB 0,02 M pacTBOpOB XJI0OpHAa KaibLus U Cynbdara
HaTpusi?

12. Ha ckonbko eauHun usmeHuTcs pH auctuimnrpoBaHHON Bosl, eciu K 990 mut e€ npunuts 10 Mo 1
H. pactBopa NaOH?



13. Beruncnure MomnsipHyto KoHIeHTpanuto u pH pactBopa mypassuno#t kuciotel (HCOOH), ecnu
CTeTneHb €€ TUCCONMAIUY B pacTBope cocrapisieT 2%, a Kim = 4+10-4.

14. Ompenenute OydepHyI0 €MKOCTh pacTBOpa, coiepxkamiero 0,2M azoructoit kuciorst HNO2 u
0,2M nutputa Harpus NaNO2 no runpokeuny Hatpust NaOH. Kn (HNO2 ) = 4¢10-4.

15. Beiuucnure crenens Aucconuanuu azotuctor kuciaotsel B 0,01 M pactBope u pH atoro pactsopa.
Kx=4-10-4.

Tema: Ctpoenue aroma

5. OnucaHue TOBEACHUS JIEKTPOHA B aTOME C MO3WLHMI KBaHTOBOM MexaHMKH. KBaHTOBbIE umcIa.
DHepreTuyecKre YpoBHH, IIOypOBHH, OHATHE OPOUTAIIH.

6. DHepreTnyeckas MOCJIeI0BATEILHOCTh aTOMHBIX OpOMTaIell MHOTOAJIEKTPOHHOro atoMa. [IpaBuia
3aIlOJTHEHHS AaTOMHBIX OpOUTaIeH AIIEKTPOHAMH.

7. CocrosiHUE OBIEKTPOHOB B MHOTrOANEKTpoHHbIX aromax. [lpunuumn I[laymu. IlpaBmiio I'ynza.
[IpuHLIMD MMHUMYMa 3HEPTHUU.

8. Ilepmommueckuit 3axkoH .M. Menzneneesa. Ctpykrypa [lepuonnueckoil cuctemMbl U €€ CBSI3b CO
CTPOCHHEM aTOMOB. DIIEKTPOHHBIE CEMEWCTBA S-, P-, d- U f-271eMeHTOB, UX 0COOEHHOCTH U MOJIOKESHUE
B [Iepnoguueckoit cucreme.

9. M3meHeHue paauycoB aTOMOB C POCTOM 3apsiza sapa Z B MEPHOAE U rpymie (INIaBHBIX U MOOOYHBIX
noArpynmnax). d- u f-cxarwusi.

10. DHeprusa noHU3aIMHU dIeMeHTa. M3MeHeHne s3Hepruy HOHU3AIMY B TIEPHOJIE, ITIABHBIX M MOOOYHBIX
MOATpyIax.

11. XapakTepuCTUKH aTOMOB: OpPOWTAIBbHBIA paaMyC, SHEPrus HMOHM3ALMM, DHEPTusi CPOIACTBA K
JIEKTPOHY. DJIEKTPOOTPULIATENILHOCT. M3MEeHeHNe 3THX XapaKTEepUCTHK B IIEPUOJIE U IPYIIIE.

12. DHepreTnyeckne XapaKTEPHUCTUKH aToMa — OHEPrus MOHU3ALWKW M CPOACTBO K JJIEKTPOHY.
DNeKTPOOTPULATENBHOCTh. VI3MEeHEeHNEe SHEPruM WOHM3AaLHMK U CPOJCTBA K JJIEKTPOHY B MEPHOAE U
rpynne (B TIABHBIX M TMOOOYHBIX MOATPYNNAx) H  CBA3aHHOE C OTHUM  HM3MEHEHHe
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB 3JIEMEHTOB

Tema: XumHuueckas CBA3b

1. Tunsl xumuaeckoi cBsa3u. KoBanentHas (momnsipHas u HemossipHasi) cBsizu. lonHas cBsa3b. CBolicTBa
W pa3auyusl KOBAJEHTHOH W HMOHHOM cBsazeil. CremeHb HOHHOCTH. [lpumepsl coenuHeHHd C
YKa3aHHBIMU THIIAMU XUMHUYECKUX CBS3€H.

2. KoBajeHTHas XMMHUYECKasl CBSI3b: OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA KOBAJIEHTHON CBA3U. S- U
P-CBA3H.

3. CaoiicTBa KOBaJICHTHOH CBsI3U B pamkax MBC: HanpaBiieHHOCTb, HACHIILIAEMOCTb, OJIIPHOCTS.

4. OOMEHHBIH U TOHOPHO-AKLENITOPHBIA MEXaHN3MBbl 00pa30BaHUs KOBAJIEHTHOH CBs3U. BaneHTHOCTD
aromoB c¢ no3uiuit MBC. YUemy paBHa MakcuMaibHasl BaJJEHTHOCTb JIEMEHTOB BTOPOTO MepHOa.

5. Teopuss ruOpuAM3aLMM aTOMHBIX oOpOHWTaneil. YcIoBHA, ONpPEAENSIONINEe BO3MOXKHOCTD
rubpuanzany. OCHOBHBIE TUIIBI THOPUAM3ALNY S U p-opOuTaneld. ['eomerpus MoseKynn U BaJeHTHbIC
yIIbl (TPUBECTH IIPUMEPHI).

6. OCHOBHbIE TOJOKEHHS TEOPUM THOpUAM3AIMM  aTOMHBIX opOuTaneil. Bo3moxHbIe
MPOCTPAHCTBEHHBIE KOH(QUTYPALMU MOJIEKYII B Clly4dae Sp-, Sp2-, sp3-, d2sp3- rubpuansanny aTOMHBIX
opOuTanei NEHTPAIBHOTO aTOMa.

7. TlonsTe o rUOpPUAM3AIIMK aTOMHBIX opOuTaneld. ['eoMeTpuss MONEKYl W BalleHTHBIE YINIBI Ha
npumepe monekyn CH4, NH3 u H20.

8. Kakue ycrnoBusi onpenesssioT BO3MOXKHOCTh TruOpuamzanuu? ['uOpuauzanus kakux opOuTaneit
peanu3yercd B MOJEKYlax BeH2, AICI3, PF6? Ilouemy mnpu oOpa3oBaHUM OKTadIpa
(d2sp3_rubpumuzaius) y9acTBYIOT TOJIBKO ABe d-opOuTanu?

9. lonapHas u HeMOJIsIpHAA KOBAJIEHTHAA CBS3b. J{UITONBHBIN MOMEHT MoJieKybl. [lonsapHOCT CBsI3U U
MOJISIPHOCTH MoJieKybl Ha mpuMepe NH3, NF3 (c mo3uumii MeTona BaJIeHTHBIX CBSI3€H).

10. TIonsipHOCTH KOBaJEHTHOM CBSI3U. [[MIONBHBI MOMEHT CBSI3M M JUIOJIBHBIA MOMEHT MOJEKYJIBI.
@DaKTophl, BIUAIOLME HAa AUITOJbHBIH MOMEHT MOJICKYIIbI.

11. OcHOBHBIE TIOJOXKEHHUS METO/Ia MOJEKYISAPHBIX opOuTasnedl. CBs3bIBAIONIME W Pa3phIXJOIINE
opbOuranu. Cxema MOJIEKYJISIPHBIX opOuTajei u KpaTHOCTh CBsI3U 11l MoieKyisl CO.

12. OcHOBHBIC TOJOXKEHUS METO/a MOJEKYISAPHBIX opOuTanell. CBs3bIBAIOIIME W PA3PHIXJISIONINE

opbutamm. CTpoeHue, MOPSAIOK CBS3M M MAarHUTHBIC CBOWMCTBA MOJEKYT M MOJEKYJISPHBIX HOHOB C
no3uuuit MMO



13. DHepreTuuecknue cXembl pacipeaeIeHUs MIEKTPOHOB Ha MOJIEKYJISIPHBIX OpPOUTANISIX JBYXaTOMHOMN
TOMOSIIEPHOM MOJIEKYJIbl, KpPaTHOCTb CBSI3M, MarHUTHBIE CBOWCTBA MOJIEKYJ C IIO3MLIUMH MeTozAa
MOJIEKYIApHBIX opOutaneii (MMO) Ha mpuMepe 3JIeMEHTOB IIEPBOTO U BTOPOTO HEPHOO0B

Tema: KoopanHanmoHHbIE COSAMHEHUS

6. Koopaunaumonnas teopusi Bepuepa. [IpocTpancTBeHHOE CTpOCHHE W M30MEpPHUS KOMILIEKCHBIX
COCIMHEHU .

7. Koopaunnanmonusie coenuHeHusa. CTpyKTypa COCOUHEHHN, KOOPAMHALMOHHOE YHCIO, JUTaHJBI.
[Iprpoma XMMHYECKOW CBSI3M B KOOPAMHALMOHHBIX COCIUHEHHSX. YCTOMYMBOCTH COCIUHECHHHA B
pacTBopax, KOHCTaHTa YCTOMUNBOCTH, KOHCTAHTa HECTOMKOCTH.

8. XuMuueckasl CBs3b B KOOPJUHALMOHHBIX COSAUHEHUSX € TIO3ULUI TEOPUU KPUCTAIIIMYECKOTO IO,
DHepreTuyecKkoe paculelyieHHue 3IeKTPOHOB d-MOAYPOBHS U (DAKTOpHI, BIMSIOMIME HA MHapaMeTp
paclleIuIeHusl.

9. CrpoeHne KOMIUIEKCHBIX COeIMHEHUH B paMkax metoxa MBC.

10. Teopusi KpUCTAUIMYECKOTO OIS AJISl OMHMCAHUS CBA3M B KOMIUIEKCHBIX COCIUHEHHUSX, OCHOBHBIC
MOJIOKeHUS. DHeprus cTabmiIn3auy KpUCTaTHUecKuM mosieM. CTpoeHHe KOMIUIEKCHBIX COEMHEHHH
B pamkax merona TKII.

11. Mopenb onucanus XMMAYECKOH CBSI3M B KOOPAWHAIIMOHHBIX COCTMHEHHUAX M CXEMbI MOJICKYIISIPHBIX
opbOuTasei B paMKax MeToia MOJIEKYIApHbIX opouTtaneit (MMO).

12. O0Opa3oBaHHE KOMILIEKCHBIX cOeAMHEHHH Hu3kocrmuHOBOTO [Mn(CN)6]47) M BBICOKOCIIMHOBOTO
[MnF6]400 B pamkax merona BajdeHTHbBIX cBs3eit (MBC) u teopun kpucrammueckoro mmois (TKIT).

Tema: XuMHSA 21€MEHTOB

5.  Kuaccudpukanus >31eMEHTOB MO THIYy 3alOJIHEHHS O3JIEKTPOHHBIX O00JI0YEK. JIEKTPOHHBIE
KoH(urypauun aromoB s-, p-, d- u f-anmemenroB. Ilonmoxenue s-, p-, d- m f-onementoB B
[Iepronnueckoii cucreme.

6. DnexkTpoHHOE CTpoeHue p-aneMeHToB. Ux monoxenue B [lepmommdeckoit cucreme. M3menenue
paanycoB, SHEPIMH MOHU3ALMM, CPOACTBA K AJIEKTPOHY B Iiepuojie U rpymnme. M3meHeHne ycToiunuBbIx
CTETICHEH OKUCIICHUS P-3JIEMEHTOB B IPYIIIIE.

7. V3MeHeHue paauycoB, SHEPTrMi MOHM3ALMU U CPOJCTBA K 3JCKTPOHY P-3JIEMEHTOB B NEPHOIE U
IpyMIE ¥ CBA3aHHBIX C HUMU KUCJIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOUCTB.

8. Ha mnpumepe snementoB VIIA rpymmel pacckaxute (1) 00 M3MEHEHWHM KHCIOTHBIX CBOWCTB
0ECKHUCIOPOAHBIX KUCIIOT, COAEPKAIIMX TPyNIUpoBKy D—H, ¢ pocTom 3apsizna siapa aromMa 3JIEMEHTOB U
(2) 006 M3MEHEHHH KHUCIOTHO-OCHOBHBIX CBOWMCTB THUIPOKCHJIOB, Cojepamux rpynmupoBku 3—O-H
(17151 OIMHAKOBBIX CTEIICHEH OKUCIICHHUS).

9. OObsicuure cx0ACTBO cBOMCTB coeauHeHuil d-smementoB III — VII rpynn um coemuHeHmit
P-2JIEMEHTOB COOTBETCTBYIOLIUX I'PYIII B BBICIIHUX CTEIEHIX OKUCIIEHHUS.

10. 3aBUCHMMOCTb 3HEPruUU CBSI3U OT PaJUyCOB aTOMOB P-3JIEMEHTOB M OT HAaJIU4yusl Yy aTrOMOB,
00pa3yIOIINX CBSA3b, HEMOAEICHHBIX IEKTPOHHBIX ap U CBOOOIHBIX OpOUTAIICH.

11. d-DneMeHTbl, WX TIOJNOXKEHHE B TMEPUOAWYECCKON CHUCTEMe, OJIIEKTPOHHBIE KOH(HTYpalHH.
Uzmenenne pannycos, SHEpPrun HMOHM3ALINH, KHCJIOTHO-OCHOBHBIX u
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB Y d-371€MEHTOB 110 TpyIIIE.

12. Tonoxenne d-anemenToB B mepuoandeckoii cucteme JI.M. Menneneesa. OOmas 3meKTpoHHAsS
¢dopmyna d-37eMEHTOB Jis1 BHEITHETO M MPEIBHEIIHET0 JIEKTPOHHBIX CI0eB. BalleHTHBIE 3JIEKTPOHBI.
OOpaszoBanue cBsi3u B Kkpuctauiax d-amemeHToB. [lodeMy cambIMM TYTOIUIaBKMMH MeETajljlaMu
SIBJISIIOTCSL 3JIEMEHTHI 6B moarpymnmsi?

13. MeTaJ'IJ'IOHO,I[O6HBIe Kap61/1m>1, HUTPpHUbI, CUIINIUABI d-»rnemeHTOB: CB3b, CBOﬁCTBa, MMPUMCHCHUC.

Kputepun onennBanus

Onenka ommuyHo 10 OamoB - BBICTABJISIETCSL  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
INPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Ouenka ommyHO 9 0anoB -  BBICTABISIETCSl  CTYAGHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IPaBHIbHOE 000CHOBaHHE
NPUHSATHIX PEIICHUH.

Ouenka ommmuHO 8  0OaoB - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, NIyOOKHE 3HaHMs y4eOHOH NMPOrpaMMbl JUCLUUILIMHBL U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka xopomro 7 06ajoB - BBICTABISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepHal, rPaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITH IIOJyYEHHbIC 3HAHHMS Ha NPAKTUKE, HO HEIOCTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xoporo 6 6anoB - BEICTABISIETCS CTYACHTY, €CJIH OH TBEPAO 3HAET MarepHall, rPaMOTHO U IO
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHSTh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKAaeT B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OreHka xopomuio 5 6ajioB - BBICTABIISICTCS CTY/ACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepuall, FPaMOTHO
U 110 CYLIECTBY M3JIaraeT €ro, yMeeT IPHMEHSTh MOJyYCHHBIC 3HAHHMS Ha MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajla - BBICTABISICTCS CTYICHTY, IMOKa3aBIIEMY (parMeHTapHBIH,
Pa3pO3HEHHBI XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO Marepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 0ama - BBICTABISICTCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

OtreHKa HEYOBJIETBOPUTEIBHO 2 Oana - BBICTABISACTCS CTYICHTY, KOTOPBI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENbHO | Oayl - BBICTaBISIETCS CTYICHTY, KOTOPBIi HE 3HAET OCHOBHOTIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

ITo kypcy "OOmas u HeopraHuveckas XUMHUA" MPEyCMOTPEHa MPOMEKYTOYHAsI aTTECTalUsl B BUJC
TuQpeHenpoBaHHOTO 3a4eTa.

[Ipouenypa u kputepuu oneHnBaHusA 10 MU PepeHITMPOBaHHOMY 3a4€Ty:
JlaGoparopHusie paboTh! orieHuBatoTcs ot 0 10 5 6amioB
KoHTponbHbIE pabOThI HITH KOJUTOKBUYMBI o1leHuBatoTcs ot 0 1o 30 6ammoB

Habpannble 3a KOHTpOJbHBIE pPaOOTHI, KOJJIOKBUYMBI UM JlabopaTopHble paboThl  Oamibl
MEPECUUTHIBAIOTCS B JECATHOAIIIBHYIO KAy CIEAYIOIIUM 00pa3oM:

CrynenTsl, Habpasmme 95% u Gonee OT yKciaa MaKCUMaJIbHO BO3MOXHBIX 0aJlJIOB MOIYy4YalOT HTOTOBYIO
oueHKy "ornmuno (10)"

Crynentsl, HaOpaBmue 85-94% OT uMciaa MakCHMMalbHO BO3MOXHBIX OajuIOB IMOJYYarOT UTOTOBYIO
orieHKy "orin4Ho (9)"

Crynentsl, HaOpaBmme 75-84% OT umcia MakCHMalbHO BO3MOMKHBIX OQlIOB IOIY4alOT HUTOTOBYIO
oreHKy "ommyHo (8)"

Crynentsl, HaOpaBmue 65-74% OT uMciaa MakCHUMalbHO BO3MOXHBIX OajuIOB IMOJYYarOT UTOTOBYIO
otieHKy "xopomio (7)"

Crynentsl, HaOpaBmme 55-64% OT umcia MakCUMalbHO BO3MOMKHBIX OQiIOB IOIY4alOT HUTOTOBYIO
o1eHKy "xoporo (6)"



Crynentsl, HaOpaBmme 45-54% oT umcia MakcMMalbHO BO3MOMKHBIX OQiIOB IOIY4alOT HUTOTOBYIO
oreHKy "xopormro (5)"

Crynentsl, HaOpaBmue 35-44% OT uMciaa MakCHMMalbHO BO3MOXHBIX OajuIOB IMOJYYarOT UTOTOBYIO
OIICHKY "YIOBIETBOPUTEIHHO (4)"

Crynentsl, HaOpaBmme 25-34% OT umcia MakcUMalbHO BO3MOMKHBIX OQiIoOB IOIY4alOT HUTOTOBYIO
OIICHKY "YyIOBIETBOPUTEIHHO (3)"

Crynentsl, HaOpaBime MeHee 25% OT 4ucia MaKCUMaJlbHO BO3MOXKHBIX OajlsIOB MOTY4YalOT UTOTOBYIO
OIICHKY "HEeyJ0BJIETBOPUTEIBHO (2)"

I[To xaxmoil TemMe  Kypca XUMHUM TNpenojaBareilb HMEEeT Mo 8-16 BapuaHTOB NEPUOIUUYECKHU
OOHOBIISIEMBIX KOHTPOJBHBIX PabOT, COCTOSIIMX M3 4-5 BOIPOCOB Pa3HOH CIIOXKHOCTH (Teopus U
3a[a4um).

[Topsimok mpoBeeHNsT KOHTPOIBHOU PabOTHI (3aueTa), 0COOCHHOCTH OIEHKH BBITIOTHEHHBIX 3aaHUM.

—Ilo xaxmoil mM3yyaeMod TeMe IMOcCjie CaMOCTOATENIbHON MPOpabOTKH CTyACHTAaMHU MPOrPaMMHOIO
Marepuaga IMPOBOAUTCS OOCYXKIEHHE C MpPEroaBaTeleM CIOXKHBIX BOIPOCOB TEOPUH, pELICHUE
TUIOBBIX 33Ja4 , 4YTO 3aHUMAeT 3aHuMaeT ~ 40 MUH

— Ha nanmcanne xontponbHOU padotsl (KP) oOydaromemycs npenocTasisieTcss 35 MUHYT, Ha 3a1UTy
=~ 5-10 MUHYT.

— Ha Beimonnenue u opopmieHre u npuém 1adopaTopHor paboThl — 4 akaJeMHUECKUX yaca.

— Bo Bpems nanucanus KP oOyyarommuecss MOTYT TOJIb30BaThCsl IPOrPaMMOi AMCLUMIUIMHBL, TaOIULeH
MeHeneesa, ClIpaBOYHOM JTUTEPATYPOM, BBIYUCIUTEIIBHOW TEXHUKOM.

— JlabopatopHble pabOTHl BBIIOJIHSAIOTCA B COOTBETCTBUM C METOAMYECKHMH YKa3aHUSMH H C
COOJIOIEHUEM TPaBUJI TEXHUKH 0E30MaCHOCTH.

— OTY€T 1O BHINOIHEHHOHU J1ab0opaTopHON paboTe NOKEH CONEPKaTh:

Ha3BaHHUE U LeJIb Pa0bOTHI, AaTy €€ BBIIOIHEHUS, HCIIONb3yeMOe 000pyAOBaHUE, YPAaBHEHHS PEaKIHid,
9KCTIEPUMEHTANIbHBIE JaHHbIE, PACUETHBIE (POPMYIIBI U BHIYMCIICHHS, KPAaTKHE BHIBOIBI.

— Pabora nomkHa ObITH IPUHSATA U TIOANKCAHA MPETOIaBaTeNIeM B KOHIIE 3aHATHH.



