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1. Ileau v 321291 OCBOEHHS THCIUTILIHHBI
Ienv oucuunaunot:
Llenbio mpernoiaBaHusl JUCUUTUTMHEI SBIsieTCs (POPMUPOBAHKE Y CTYJCHTOB 3HAHUN B

00J1aCTH XUMHH, TIOTy4eHue PyHIaMEHTaILHOTO 00pa30BaHUs, CIIOCOOCTBYIOIIETO PA3BUTHIO
JMYHOCTH.

3adauu QucyunIuHbL:

N3yueHre OCHOBHBIX XMMHUYECKHX SBJICHUN; OBIaJeHUE (PyHIaMEHTAIbHBIMHU OHATHAMH,
3aKOHAMM U TEOPUSMH XHUMHUHM, XHUMHUYECKOH TEpMOJMHAMMKH, KHHETHKH, PABHOBECHs U
pPacTBOPOB, WIEKTPOXMMUYECKHX IPOLIECCOB, CBOICTB METAUIOB M HEMETAJUIOB, a TaKXKe

MEeToAaMHU XHMHUYCCKHUX U (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX HCCHCHOB&HHﬁ; OBJIAACHUC METOAdaMHU U
NpUeMaMH pelIeHUs] KOHKPETHBIX 3a7ad M3 pPa3IUYHBIX oOyiacTeid Xxumuu; (popMupoBaHue
HaBBIKOB HpOBeI[eHI/ISI XUMHUYCCKOT'O BKCHepI/IMeHTa, YMCHI/ISI BBIACIIATH KOHKpCTHOC XUMHUYCCKOC
CoJIepKaHue B PUKIIATHBIX 3a7adaX yaeOHOM U TPpo(heCCHOHATBEHOM e TEIbHOCTH.

2. Mecro aucuuniaunbl B crpykrype OIIOII BO

HucnummmHa «XUMHUs» OTHOCUTCS K 0a3oBod dactu Ojoka 1 ydeOHOro IutaHa o
HanpaBieHuto noArotoBku 27.03.02 VnpaBnenue kadecTBoM (YIpaBlieHHE KauyeCTBOM B
MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKUX CUCTEMAX )

JlucuunianHa npenoaaeTcs mocpeCcTBOM YTCHUS JIEKIIMN U MMPOBEACHUS MPAKTUUECKUX U

1a00paTOPHBIX 3aHSATHUH.

Ha nexuusax wusnaratoTcsi Marepuaibl TEOPETHUUECKOTO U METOJUYECKOr0 XapakTepa,
000011ar01111e ONBIT IPUMEHEHHSI 3HAHUH B XMMHHU B YIPaBJICHUN Ka4eCTBOM MPOAYKIUH.

JIaGopaTtopHble 3aHATUS O0ECIEYMBAIOT IPAKTUYECKOE OCBOCHHUE JIEKIIMOHHOTO
Marepuaia, pa3BUTHE YMEHHS W HaBBIKOB pPabOTHl € J1a0OpaTOpPHBIM OOOpYAOBAaHHEM U
XUMHYECKMMH pEaKTUBAMH, Pa3BUTHE Y CTYACHTOB CaMOCTOSITEIBHOCTM M TBOPYECKOIO
[0JX0/1a, KOHLEHTPUPOBAaHME BHUMAHHS CTYAECHTOB Ha Haubojee CIIO0XKHBIX BONpocax H
CTUMYJIMPOBAaHUE UX aKTUBHOM IM03HABATEIbHON AESITEIbHOCTH.

[IpakTuueckue 3aHATHS OOECIEUMBAIOT CBA3b TEOPUM C MPAKTHKOM, T.€. CIIOCOOCTBYIOT
3aKpEeIJICHUIO JIEKIIMOHHOTO MaTepuaia M BbIpaOOTKE OMpEeNEHHBIX YMEHUH UM HaBBIKOB MpU
peleHny 3a/1a4 U yIpaKHEHUH.

JlaGopaTopHble 3aHATHS CHOCOOCTBYIOT BHU3yaJdbHOMY THOJTBEP)KJIECHHIO HEKOTOPBIX
TEOPETUYECKUX TIOJOXKEHUH XHMUU M MNPUOOPETEHUIO CTYIEHTAaMH HaBBIKOB pPa0OTHI C
1a00paTOpPHBIM 000PYIOBAaHUEM M METOJUKOM MPOBEIEHUS SKCIIEPUMEHTOB.

3. TpeGoBaHusi K pe3yJIbTATAM OCBOCHHS COJCPKAHUSA JMCHUIIITHHBI

[Ipouiecc u3yyeHUs TUCIUILIMHBI HANIpaBlieH Ha (OPMUPOBAHUE DIIEMEHTOB CIEIYIOIINUX
komrereHmii B cooTBeTrcTBUU ¢ OI'OC BO u OIIOII BO no panHOMYy HampaBICHHIO
MOATOTOBKU:

B mnpomecce wu3yueHuss TUCIHUIUIMHBI «XHUMHS» TPOUCXOAUT (OPMUPOBAHUE CIEIYIOIINX

00LIEeKYIbTYPHBIX KOMIIETEHINIA:

CrniocoOHOCTB K caMoopranu3anuu u camoodpaszoanuto (OK-7)
B pe3ynbrare u3ydeHus: AUCUUIUIMHBI CTYACHT JIOJIKEH:
3HaTh!:

- OCHOBHbIE XuMudeckue noHATus (31);

OCHOBHBI€ ITPaBUJIa HOMEHKJIATYpbl XUMUYECKUX coenHeHui (32);

OCHOBHBIC€ 3aKOHBI XUMUH, XHMI/I‘J@CKOﬁ TGpMO}II/IHaMI/IKI/I, SHGKTpOXI/IMI/II/I U KHUHCTUKU
(33);
- C}/I_I_IHOCTB y‘-ICHI/IH 0 HepI/IO,Z[I/I‘-IHOCTI/I H €ro pOJ'IL B HpOFHO3I/Ip0BaHI/II/I CBOﬁCTB



XUMUYECKHUX AJIEMEHTOB M X CoeMHEeHUH (34);

- KBaHTOBO-MEXAHMYECKOE CTPOCHUE aTOMOB, MOJIEKYJI U XUMUYECKOH CBs3H (35);

- OCHOBHBIC KJIACChI HCOPraHNYCCKHUX BCIICCTB, CBOMCTBA UX TUITMYHBIX HpCIICTaBI/ITGHGﬁ

(36);

- XMMHUIO 3JIEMEHTOB U UX coeauHeHuit (37).

YMmern.

- IPUMCHATh XUMHUYCCKUC TCOPHH W 3aKOHBI, KOHLCIIHWU O CTPOCHHU U peaKHHOHHOﬁ

CITOCOOHOCTH HeopraHudeckux BemiecTs (Y1);

- KpUTUYECKHU OIIEHHWBATh CBOM JIOCTOMHCTBA M HegocTaTku (Y2);

- IPOBOJUTH PACUYEThI 10 TEPMOXUMHUUYECKUM ypaBHEHUAM peakuuii (V3);

- IIPEJICKa3bIBaTh TEPMOJAUHAMUYECKYIO BO3MOKHOCTD ITPOTEKAHUSI XUMUYECKUX PEAKLIUN

(Y4);

- pemath pacuerHble 3a1aun (Y5).

Baagern:
- HaBBIKAMU

paboTel C pacueTHbIMH (opMyJIaMHu, pelaTh

JKCIIEPUMEHTANbHBIC 3a/1auu 110 XuMuu (B1);

pacCuYCTHBIC

- coco0amMH OpHEHTAMK B MPO(ECCHOHATBHBIX MCTOUYHHKAX MH(pOpMaLuu (KypHAIIBI,
caifTel, oOpa3oBaTenbHbIe TOpTaisl) (B2);

- cnoco0amMy MOJICTTMPOBAHUS KCTIEpUMEnTa 1o xumud (B3).

4.Conepxanue ¥ CTPYKTYpa AUCUMILIMHBI (MOLYJI51)

HaumenoBanne OueHoyHbIE

Ne Coaep:xanue pasgesa

pasaena cpencTBa
1 | Crpoenne aTtoma CocTaBHbIE YaCTH aToOMa. VK
ATtoMHOe SApO. OcCHOBHBIE KOJIMYECTBEHHbIE T ’
XapaKTepUCTUKHU aToMa: aTOMHasl macca, 3apsij sjapa. .JII;
KBantoBo-mexanndeckas MOJIENb aToma. 1'[3,
[lepuonuueckuid 3akoH U cuctema s1eMeHToB .. I[?"
MeHeneeBa, JJIeKTPOHHBIE POPMYITBI aTOMOB M HOHOB.

2 | Xumnueckasi cBSI3b M Tunel xumudeckol cBsizu. KoBajeHTHast CBsI3b M e€ YK,
MEKMOJIEKYJISIPHbIE Bubl. CBOMCTBA U c1ocoObl 00pa3zoBanusi. OOMEHHBIN U T,
B3auMoaeiicTBUs JIOHOPHO-AaKLIENTOPHBI  MEXaHW3MBl  00pa30BaHUs 113,

KOBAJIEHTHOH CBg3u. (OCHOBHBIE IIOJIOKEHHUS METOAA 3

BajieHTHBIX cBszel (MBC). OcHOBHbIE XapaKTEPUCTHKH

XUMHAYECKOM CBA3M - JUIMHA, HAMPaBJICHHOCTh U
sHeprus. KpaTHoCTh cBsi3u. BajieHTHBIE YIIIBI,

IMuOpunuzanus aTOMHBIX opouTaneii. Tumer
ruOpUan3aluid. G- M T- CBS3H. Meron

MonekynapHbix opboutaneit (MO JIKAO). OcHoBHBIE
nonoxenus Mmerona MO.

Honrl. Monnast cBsa3b. CBolicTBA HMOHHOH CBSI3H.
[Tomsipu3arnuisi MOHOB W WX TOJSPHU3YIOIIEE ICHCTBHE.
Brustaue 3Tux (hakTopoB Ha CBOICTBA BEIIECTB.
Meramnyeckas c¢Bs3b. Metauiel. IloHsSTHE O 30HHOM
TEOPUH TBEPIOTO Tea. Bomoponnast cBsi3p u ee
0COOEHHOCTH. MexMonekymnsipHast H
BHYTPUMOJIEKYJISIpHAas BOJOPOJAHBIE CBs3u. Brnusaue
BOJIOPOJIHOM CBSI3M HA CBOMCTBA BEIIECTB.
MexMoIIeKyIsIpHOE B3aUMOJICHCTBUE.
OpueHTallMOHHOE, HWHAYKTHMBHOE U JUCIEPCHOHHOE
B3aMOJCHCTBHE.




DJIeMeHTHhI
XHMHYeCKoi
TEePMOTUHAMUKH

BHyTpeHHss 3HEPTHS U SHTAIBIHI CUCTEM.

[TepBrlif 3aKOH TEPMOJUHAMUKH.

TemnoBoit 3¢ddexkr xummuyeckoil peakuuii. DK30- U
SHJIOTEPMUYECKUE peakuuu. Tepmoxumuueckne
ypaBHeHHs1. 3akoH ['ecca U cieICTBHE U3 HETO.

[TousTre 00 SHTpPONHH. DHTPONHS W MEPHOTUICCKUH
3akoH. [lonsTuss 00 sHeprum I[ubO6ca oOpasoBaHUS
BEIIECTB, KaK Mepbl PEaKIHOHHOW CIIOCOOHOCTH.
OHTANBIAWHBIA W SHTPONUHHEIN (HaKTOPBI TPOIIECCOB.
Kpurepuii caMonpu3BOIBHOTO NPOTEKAHUS XUMUYECKUX
peakiuuii B 1300apHO-N30TEPMHUYCCKHUX YCIOBHSIX.

VK,

13

XumMuueckasi
KHHETHKA U
XHMHYeCcKoe
paBHOBecHe

CxopocTts peakiui. CKOpoCTh peakud B TOMOTEHHBIX U
TeTepOreHHbIX CHCTEMaX.

@akToppl, BIUAIONIME HAa CKOPOCTh XHUMHUYECKUX
peakuuii. 3aBUCUMOCTb CKOPOCTH XUMHUYECKHUX peakuil
OT KOHIEHTPALUH PpEearupyrolux BELIECTB. 3aKOH
neiictBus Macc. KoHCTaHTa CKOpPOCTM peakiuu U ee
¢busnuecKkuit CMBICI. 3aBUCHMOCTb CKOpOCTH
XUMUYECKON peakuuu oT TeMiepaTypsl. [IpaBuno Bant
— Todda, TemmeparypHbBIi KOAPOHUIMEHT CKOPOCTH
peaxuuu.

[IpeacraBieHne O TEOpUM AKTUBHBIX CTOJKHOBEHH.
OHeprust akTUBALIUH.

3aBUCHUMOCTb CKOPOCTH XHMMYECKOM peakuuud Ot
TEMIICPATYPHI, SHEPruun aKTHuBalluu u SHTPOIINN
aKTUBaLMU. YpaBHEHHE AppeHuyca.

Karanu3. Karanutuueckne peakupu. OcCOOCHHOCTH
KaTaJIUTHYECKUX MPOIIECCOB.

Teoprss TOMOT€HHOT0O M TETEPOTr€HHOIO KaTajusa.
Aptokatanu3. depMeHTaTuBHBIN Katanu3. KucioTHo-
OCHOBHOI Katanu3. Karanuzatopsl 1 ”HTHOUTOPBI.
XUMHUYECKOE paBHOBECHE

HeoOpatuMble u 0OpaTHMble XUMHYECKHE MPOLIECCHI.
HcrnHHBIE M KaxXyliuecss paBHOBecus. ['OMOreHHbIe H
TE€TCPOrcHHBIC pPAaBHOBECHA. Koncranra PpaBHOBECHA.
PaBHOBeCHBIN BBIXOJ MPOLYKTOB peakuuu. BrmsHue
pasn4HbIX (AKTOPOB HA XHUMHYECKOE paBHOBECHE.
ITpuniun Jle—Ilarense.

VK,

JIP,
mn3,
3

PacTBOpHBI.
AUcIIepCHbIE CHCTEMbI

Hctunable pactBopbl. Kiaccudukamust pacTBOpOB.
IIpoueccel, conpoBoXkAaOIINE 00pa3oBaHUE PACTBOPOB.
Teopust pactBopoB. ConbBartainus. PacTBopeHne kak
¢u3uKo-XxUMHUUECKUl Tponecc. Dusmueckas TeopHs
pactBopoB. IlonsTre 00 uneansHOM pacTBope. CriocoOb!
BBIPQ)KEHHSI KOHIIEHTPALMK PAaCTBOPOB.

PactBopuMocTh.  3aKOHOMEpPHOCTH  PAacTBOPHUMOCTH
ra3oB B JKUIKOCTAX, IBYX )KHJIKOCTEH, TBEPIBIX BEILIECTB
B KHIKOCTAX. 3akoH I'enpu. Bimsnue Ha
PacTBOPUMOCTh IPHUPOJBI KOMIIOHEHTOB, TEMIIEPATYpPhI
u pasneHus. [lepexprcranims3anuy U SKCTPaKIS.
Paz0aBneHHbBIE PaCTBOPHI HEAJIEKTPOIUTOB.
Ocmotuyeckoe JnaBjicHue. YpaBHenue Banr-I'odda.
OO6patHbIii ocmoc. [laBineHne HACBHIIEHHOTO Mapa Haj
pactBopoM. 3akoH Paynsa. TemmepaTypbl KumlieHUs U
Kpuctamzauuu. Kpuockomnus u 30yuimocKonus.
Hucnepcupie cuctemsl. Krnaccupukanusa IucrepcHBIX
cucteM. Cycnensun u sMmynbcud.  KostounnHele
pacTBOpBl. Y CTOMYMBOCTD KOJUIOWIHBIX PACTBOPOB.

VK,

JIP,
13,
13




CTpoeHHE  KOJUIOMJHOW  YacTHUIbI W  MHUIICIUIEL.
JlnopuneHble ¥ MMOGOOHBIE KOJUIOWIBL. 30JIM U TEIH.
[NenTuzamysi, Koaryasus, CEAUMEHTAIUS KOJIOHJIOB.
Kommouaeie pacTBophl B ipupoie U TexHuke. CopOorms
¥ COpOITMOHHBIC TTPOIIECCHI. XpomaTorpadus

DJIeKTPOXUMHYECKHUE
npoueccol.
DJ1eKTPOJIH3.
Koppo3usi meTanion

Baxxneiimre oKHCIMTEIN U BOCCTAHOBUTEIIH.
H3MeHeHne OKUCTUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOWMCTB BEILICCTB B COOTBETCTBHH C MOJIOKEHUEM
AJIEMEHTOB B Tpymmax u nepuoaax. CTerneHb OKUCIEHHS.
Kiraccnukaris oKuCINTEeTbHO-BOCCTAHOBUTEIHHBIX
peakuuii. TUITBI OKMCIUTENbHO-BOCCTAHOBUTEIBHBIX
peaKIuu.

OcHOBHBIE METO/IBI cocTaBlieHus ypaBaeHuit OBP.
Brusnue TemmnepaTypsl, KOHIEHTPALMHU PEareHTOB, UX
MIPUPOIBI, CPEMBI U IPYTUX YCIOBUM Ha MPOTEKAHUE
OBP.

VpaBuenue Hepucrta. OKuciurensHo-
BOCCTaHOBUTEJbHBIN oTeHIMa. HampagineHnue
MPOTEKAHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLmid.

OBP kak UCTOYHUK 3arpsi3HEHUS CPEJIbI.
Hcnonms3oBanne OBP 11 04ncTKH CTOYHBIX BOJI,
o0e33apaXxBaHMsI BO3yXa U BOJBI, 00€3BPEKUBAHI
TOKCHHOB. PaBHOBEcHEe Ha IpaHUIIe METaJLT — PacTBOP.
DNEeKTPOAHBIN OTeHIIUAN. BOTOPOIHBIHN 2IEKTPOT
cpaBHEHHUS. Psin HanpspKeHW, (haKTOpHI,
OTIPEIETISIONIUE TIOJIOKEHNUE METaJllIa B PSAY
HanpspKeHUH. XUMHAYECKUE UCTOUHUKH
ANEKTPUUECKOr0 TOKA. | 'albBaHUYECKHUE 3JIEMEHTBHI.
CranpapTHbIe IOTEHIUAIBI OKUCIUTENCH U
BOCCTAaHOBUTEJICH. DIIEKTPOIBIDKYIIAS CHIIA
rajbBaHMYECKOro 3jeMeHTa. Pacuer n3aMeHeHus
sHeprun [ mO6ca B peakiusx. 3aBUCUMOCTh
OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX TTOTCHITHATIOB OT
KOHIICHTpAIIMHU peareHToB. Y paBHeHne HepHcTa.
AKKyMyIJIATOpHI U Cyxue OaTapeu.

3akoHbl Papanest. DIEKTPOIIU3 PACIIABOB U BOJIHBIX
PacTBOPOB AMEKTPOIUTOB. KaToaHbie 1 aHOIHBIE
npouecchl. [loreHuuan pasnoxeHus. SBneHue
nepeHanpsbkenust. [Ipaktuueckoe 3HaueHue
AIEKTPOIIN3A.

DIEKTPOIN3-UCTOYHUK BBIICICHUS STOBUTHIX U
YAYILTUBBIX Ta30B, 00pa30BaHUE arpeCCUBHBIX CPE.
Koppo3sust MeTanioB 1 METOABI 3alTUTHI OT HEE.
DNEKTPOXUMUYECKasi KOPPO3HUs

KaK 3arpsi3HUTEINb cpe/ibl o0uTanust. OCHOBHBIE METOIbI
3aIIUTHl OT KOPPO3HH.

VK,
JIP,
n3,

13

Xumus 3JIEMEHTOB-
HEMETALJI0OB

Bomopoa. DOnemeHTH TiepBOl W BTOPOW TpYIII.
DneMeHThl TOATPYNIbl Oopa. DIEMEHTH TOATPYIIIbI
¢Topa. DIEeMEHTHl MOATPYMIBI KUCIOPOJa. DIIEMEHTHI
MOJITPYIIIBI KPEMHHS.

JIP,
VK,
T, 13

Oomme cBoiicTBa
MeTAJUIOB W CILUIABOB.
IMonyyenne MeTasioB.
Jlerkue
KOHCTPYKIMOHHBbIE

dusnyeckre CBOMCTBAa METAIIOB. XUMHUUYCCKHUE
CBOICTBa METAJUIOB, UX BOCCTAHOBUTEIbHAS
CrocoOHOCTh. B3anMoeiicTBre pa3InYHBIX METAIIOB
JIpyT ¢ apyroM. OU3NKO-XUMUYECKUI aHATU3
METAJTMYECKUX CIUIaBOB. THTEpMETaIInYeCKe
COCJIMHEHMS U TBEPAbIE pACTBOPHI METAJIIOB.

JIP,
VK,

13
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MeETaJJIbI

Hcnonp3oBaHue METALTUYECKUX CILIABOB U TIOKPBHITUH B
TexHuke. Pacnipoctpanenue u GopMbl HAXOXKICHHS
METAJTMYECKUX JIEMEHTOB B Ipupojie. M3BneueHue
METaJIOB U3 pyd. OCHOBHBIE METO/IBI BOCCTAHOBJICHHUS
METaJUIOB. DJIEKTPOIUTHICCKOE paHHUPOBAHHE.
30HHas IUIaBKa.

[IpoGiieMa JErKMX KOHCTPYKIIMOHHBIX MaTEpPHAaJIOB.
Marmui  u Oepuiunii. ATIOMUHHI. Turan.
Oco0CHHOCTH CBOMCTB MarHus, OCpIILINs, aTIOMUHAS U
TUTaHa, HAXOXICHUE B TMPHUPOJC, BBIICICHUE B
CBOOOJHOM BUJIC U B BUJIC coenuHeHH. Vcnonp3oBanue
JIETKUX METAJUIOB B TEXHUKE.

Xumus d-3j1eMeHTOB

oarpynna BAHA/INS:CBOMCTBA, MOJIyYCHHE u
npuMeHeHue. Baxnelimme coenuHeHWs  BaHaIus,
HUOOMA U TaHTana. OKUCIUTEIbHO-BOCCTAHOBUTEIbHEIC
U KHCIOTHO-OCHOBHBIE CBOWMCTBAa IPOCTBIX BEILECTB,
OKCHJIOB Ml THAPOKCHIOB. MeNKO-01oIornieckas poib
THX DIEMEHTOB H WX coeauHeHuid. [Ipobremsr
SKOJIOTHUHU. Iomrpymma xpoma: OOmas
xapakrepuctuka. [lonydyenue, cBOCTBa U MPUMEHEHUE.
OKHCINTENBEHO-BOCCTAHOBUTEIHHbBIE CBOICTBa
coenuHeHU. KUCIOTHO-OCHOBHBIE CBOMCTBA MPOCTBIX
BEIECTB, OKCUIOB ¥ TUAPOKCHJIOB.

Moarpynma  maprannma:  OOmias — xapakTepUCTHKA.
[lomyuenue, cBoiicTBa u npuMeHeHne. OKUCIUTENBHO-
BOCCTAaHOBUTENBHBIE CBOHCTBA. KHCIOTHO-OCHOBHEIE
CBOICTBa MPOCTHIX BEIIECTB, OKCHIOB M T'HIPOKCHJIOB.
Baxwneitmme coemunenus. [loarpynma menu: OOrias
XapakTepUCTHKa. BaxxHeillne coeTMHEHHUS.

[Hoarpynna LUHKA: Ob6mas XapaKTEPUCTHKA.
[Tonyuenue u cBoiicTBa. BaxHeine coeTMHEHUS.
Kenezo, xobampT, HuKenb: OOmas xapakTepHUCTHUKA
METaIJIOB ceMeicTBa M WX coenuHeHnid. OcoOeHHOCTH
ux CBOICTB, OKHCIINTEIbHO-BOCCTAHOBUTENIbHBIE
CBONMCTBa coelMHEHuN MeTtaioB. HaxoxneHue B
npupoae, BbIOENCHME B CBOOOJHOM  BHIE H
WCIOJIb30BaHNE B TEXHHUKE.

JIP,
n3,
VK,

13

10

JJIeMeHTBI
OpPraHuYecKoOi XuMuM

[MoHsTHSE 00 OpraHUYECKUX IMOJUMEPax W OJIMTOMEpax.
Metonpl cuHTe3a M OCOOEHHOCTH  BHYTPEHHETO
CTpOEHUS U (PU3UKO-XUMHUECKHE CBOWCTBA MOJIMMEPOB.
Konctpykimonnsle miactuyeckue maccsl. [lomumepHsie
MOKPBITHS U KJIEH.

INonumepu3amoHHBIE CMOJIBI, MOJIMATHIIEH,
MOJIUIIPOIHIICH, MOJHMCTHPOII, TedJIoH,
MOJIMBUHIIIXJIOPU]], TOTMAKPHIIATHI, KayUyKH;
[TonukoHAEHCAMOHHBIE CMOJBL: (eHOoNDOopMaNIbIACTH]I,
nonau3(UpHBIe CMOJBI (JIaBCaH), MOJIHAMHUIIHBIE CMOJIBI
(xKampoH, SHAHT, aHWUN).

3,
VK,
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4.2. Cmpyxmypa oucyuniumsl

Obwas mpyooemxocms oucyuniutvl cocmasisem 4 3auemnvie eounuysl (144 uaca)

Bun pabotsr 010]0)
2 ceMecTp

OO01ast TPy10eMKOCTh 144

KonrakTHasi pabora: 45

Jexyuu (J1) 15

Ipakmuueckue 3auamus (113) 15

Jlabopamopuwvie pabomut (JIP) 15

CamocrositesbHas padora (CP): 72

Kypcogoii mpoekt (KII), kypcoBas padota (KP)

Pacuetrno-rpaduueckoe 3aganue (PI'3)

Pedepar (P) 5

Occe (D)

CamocrosTenbHOE U3yUCHHE Pa3IeTIOB 25

Konrponbnas padota (K)

CamMonoaroroBka (mpopaboTka U MOBTOPEHHE JEKIIMOHHOTO MaTepuasa u 42

MaTepuasa y4eOHUKOB U y4eOHBIX MOCOOUH, MOATOTOBKA K JIAOOPATOPHBIM U

MIPAKTUICCKUM 3aHATHIM, KOJUIOKBHYMaM, pyOeKHOMY KOHTPOJIIO U T.1I.),

KonTpoJasn 27

Buja nToroBoro KOHTpoJIs (3a4€T, IK3aMeH) DKk3aMeH

4.3. Jlexyuonnvle 3ausmusi

No

Tema

1

Beenenune. Ctpoenue aroma. [lepuoaudecknii 3aKkoH U NEPUOANYECKAs CUCTEMA DIIEMEHTOB
J.M.MenneneeBa. XuMudeckasi CBsI3b U CTPOCHHE MOJIEKYIL.

OHepreruyeckre 3¢PQGEeKThl XMMUYECKUX peakiuil. BHYTpeHHssT SHeprust M SHTAJIbIHAL
Tepmoxumus. 3akon ['ecca. Tenora oOpa3zoBaHus XUMHUYECKUX coeAuHeHU. [loHsTHE 00
SHTpoNuU u 3Hepruu I'm60ca.

CkopocTh XMMMUYECKHUX peakUuid, BIHMSHHE Ha HEe pa3MnYHbIX (AKTOPOB. OHEpPrus
aKTUBAaLlMM XMMHUYECKOM peakuuu. KaTtamms3 rOMOTeHHBIM M TeTepOreHHbIH. XHMHYECKOE
paBHOBECHE B TOMOTeHHBIX peakiusx. [Ipuanun Jle-lllarense, cmenenne paBHOBECHS.

Boma. XKectkocts Boabl. OOIIHEe CBOMCTBA pacTBOPOB. DIEKTPOIUTHYECKAS JUCCOIUAIIHS.
I'mpponus coneit. PactBopumocth. Ocmoc. JlaBneHuwe mapa pacTBOPOB. 3aMep3aHue H
KUIIEHUE PACTBOPOB.

JlucniepcHble CUCTEMBI, UX KJIacCU(UKALIKS MO0 CTENEHHU IUCIIEPCHOCTH U arperaTHOMY
coctosinuto. Komnonnusie pactBopsl. Kommonnnoe cocrosinue Beniectsa. CrocoObl mosy-
YEeHUsI KOJUIOUHBIX PACTBOPOB. AJICOPOIIMS B KOJUIOUIHBIX pacTBOpax, 00pa3zoBaHuE
MULEIIBL. DIEKTPUUECKUN 3aps] KOJUIOMIHBIX yacTull. Koarynsnus KoiionoB.

OcHOBBI  AMEKTpOXUMHA.  OKHCIUTETFHO-BOCCTAHOBUTENEHBIE PEAKIUU. XHMHUYECKHE
UCTOYHUKH DJIEKTPUYECKON PHEPruu. DJNEKTPOJHbIE MOTEHIMAIBI. DJIEKTPOJIU3 U 3aKOHBI
ANEKTPOIIN3a. DIIEKTPOIN3 B MPOMBIIUIeHHOCTH. Metambsl. Ctpoenue, cBoiicTBa. CIUTaBBl.
Koppo3us meTannos




OO0mue cBOMCTBA METAIUIOB U CIUIaBOB. [lomydyenne MmetamioB. JIerkue KOHCTPYKIIMOHHBIE

MCTaJJIbI

Xumus d-3nemMeHToB. XUMUS JIEMEHTOB-HEMETAIIIIOB

OCHOBHBIE TTOHATHSI OPTAaHUYECKON XUMHH, UCIIOJIb3YEMble B XUMHUH BBICOKOMOJIEKYJISIPHBIX
coenunennii (BMC). Bricokomonekymsipable coenrHeHus. OCHOBHBIE TOHSATHSI, CIIOCOOBI
noydeHusi. CBoiCTBa MOJMMEPOB M MX HCIIOJIb30BAHHE B CTPOUTEIHCTBE.

4.4. Ilpakxmuueckue 3auamus (CeMuHapcKue 3aHsamusi)

HaumenoBanue
pasaena

Coaep:xanue pasgesa

CtpoeHue aToma

AToMHOE AAPO. OCHOBHBIE KOJIMYECTBEHHEIE XapaKTCPUCTHUKU aTOMaA:
aTOMHasl Macca, 3aps sapa. KBaHTroBoMexaHndeckas MOJeIb aToMa.
IIepnonnueckuit 3akoH U cucreMa snemenTos .M. Menneneesa,
JIEKTPOHHBIE (POPMYJIbI AaTOMOB U HOHOB.

XuMu4yeckasi CBf3b
"
MeKMOJIEKYJIsIPHbIE
B3aNMOJEHCTBUI

Tune! xumuueckoit cBsi3u. KoasientHas cBs3b 1 €€ BuAbl. CBOMCTBa U
crocoObl  oOpazoBaHus. OOMEHHBIM W JIOHOPHO-aKIICITOPHBIN
MEXaHU3MbI 00pa30BaHMs KOBAJICHTHON CBsI3U. OCHOBHBIE MOJIOKEHUS
Merona BaleHTHbIX cBs3eli (MBC). OcHOBHBIE XapaKTEpUCTHUKH
XUMHUYECKON CBSI3M - JIJIMHA, HAMPABIEHHOCTh W dHEprus. KpaTHOCTh
cBsi3U. BaneHTHbIE yIIIbL

['ubpuauzanust atoMHbIX opoOutaneid. Tumnel ruOpuUIU3aUN. G- U T-
cBs3u.Meron monekynsapueix opburaneit (MO JIKAO). OcHoBHBIE
mmoJioxkeHus meroga MO.

DJIeMEeHTHhI
XHMHYECKOM
TePMOAMHAMUKH

OK30- U DHIOTEPMUYECKUE PEAKLHUU. TEepMOXMMUYECKUE YPABHEHMUS.
3akoH ['ecca u ciencTBue U3 Hero.

[TonsTue 06 sHTpONUU. DHTPONUS U NepuoIudecKuil 3aKoH. [TonsaTus
00 sueprun ['m66ca 0Opa3oBaHus BEIIECTB, KAK MEPHI PEAKIIMOHHON
CMOCOOHOCTH. DHTAIBIMUIHBIN U SHTPONUIHBIN (PaKTOPhI MPOIECCOB.
Kpurepnii caMonpon3BOIIBHOTO MPOTEKAHNUSI XUMHUYECKUX PEAKIIM B
1300apHO-M30TEPMUYECKUX YCIOBHSIX

Xumuueckas
KHHETHKA U
XMMHYECKoe
paBHOBecHe

Ckopoctp peakuuu. CKOpPOCTh peakUud B TOMOTEHHBIX U
TeTEPOre€HHBIX CUCTEMAX.

@akTOpel, BIMAKOIIAE HAa CKOPOCTh XHMMHMYECKHX  PEaKIHil.
3aBHUCHUMOCTb CKOPOCTM  XHMHYECKMX pEaKUUH OT KOHLEHTPALUU
pearupyromux BemecTB. 3akoH JercTBusi Macc. KoHcTaHTa CKOpOCTH
peakMu U ee (U3NYECKUH CMbICI. 3aBHCHUMOCTb CKOpPOCTH
XUMHUYECKON peakuuu oT temreparypsl. [Ipasuno Bant — Todda,
TeMIepaTypHbId KO3 PUIHEHT CKOPOCTH PEAKIIUU.

[IpencraBieHre o TEOPUM AaKTUBHBIX CTOJKHOBEHHH. OHeprus
aKTUBALIUU .

3aBUCHUMOCTh CKOPOCTH XHUMHYECKOW peakluud OT TeMIepaTyphl,
SHEPrUM aKTUBALMHM U SHTPOIMH aKTHBALlMK. Y paBHEHHE AppeHuyca.

PacTBopbI.

Knaccudpukanus pactBopoB. Teopuss pacTBOpOB. Crnioco0sl
BBIP)XEHUS! KOHLIEHTPAIIMH PACTBOPOB.

PactBoprMOCTh.  3aKOHOMEPHOCTH  pPacTBOPHMOCTH  Ta3oB B
KHUJIKOCTSIX, ABYX KMJKOCTEH, TBEP/BIX BEIIECTB B )KUIKOCTAX. 3aKOH
I'enpu. Bimsaue Ha pacTBOPUMOCTH TPUPOIBI  KOMIIOHEHTOB,
TeMIepaTypsl U AaBieHus. [lepekprcTanan3anuy u SKCTPaKIHsL.
Pa36aBneHHBIC pACTBOPHI HEAIEKTPOIUTOB.

OcmoTrnueckoe naaBineHue. YpaBHeHue Banrt-I'opda. OOpaTHbIit
ocMoc. JlaBlieHne HacChIIEHHOro Napa HaJl pacTBOpoM. 3akoH Payns.
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90YIUTHOCKOTIHS.

TemnepaTypsl KumeHuss H  KpucTaumzanuu. Kpuockomnus

n

3JI€KTp0XPlMPl‘leCK Baxneiimme OKHUCIINTCIIN u BOCCTAaHOBHUTCIIN. Hsmenenue
He MpoueccChl. OKHCIIMTEILHO-BOCCTAHOBUTECIILHBIX CBOMCTB BEIIIECTB B COOTBETCTBUH
3JICKTp0JIPl3. C TIIOJIOKCHHMEM DJJICMCHTOB B TIpyIlIax MW IIE€pHoAax. CreneHb

Koppo3us OKHUCJICHUS.
MeTa/IoB Knaccugukanus oKMCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH.
OcHoBHbIE METO/BI COCTaBIEHUS ypaBHeHU OBP.

Cpelbl ¥ IPYTux ycioBuid Ha nporekanue OBP.

OKBHUBAJICHT.

Bnusinue temmepaTyphl, KOHLEHTpAllUd PEareHTOB, HUX MPHUPOJIBI,

YpaBHenue Hepucra. OKHUCIUTEILHO-BOCCTAHOBUTEILHEBIN
HOTEHIIHAT. Hamnpagnenue MIPOTEKAHUS OKHUCJIUATEIBHO-
BOCCTAHOBUTEIBHBIX peakiuii. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN

OBP kak ucrtouHuk 3arpsizHeHus cpeanl. Mcnonb3zoBanne OBP mis
OUHUCTKH CTOYHBIX BOJ, oO0e33apakMBaHUs BO3JlyXa U  BOJBI,
o0e3BpexMBaHUSI TOKCHHOB. PaBHOBecHMe Ha TpaHUIE MeTal
pacTBOp.  DJEKTPOJIHBIM  TMOTEHIMAN. BomOpOaHBIN  3JIEKTPOL
cpaBHeHHUA. Psn HampsbkeHudt, GakTopbl, OMpeeNsonne MOJI0KEeHHEe
MeTaula B PAAYy  HaOpsDKCHH. XUMHUYECKHE  HUCTOYHHUKHU
3JEKTPUUYECKOTO TOKa. ['albBaHMYECKUE 3JIE€MEHTHI. CrannapTHbie
MOTEHLMAIbl OKHUCIUTENIEH U BOCCTAHOBHUTENEH. DJIEKTPOIABUKYLIAs
CHUJIa ralbBaHMYECKOro siemMenTta. Pacuer nuamenenus suepruu ['m66ca
B  peakusAx. 3aBUCUMOCTb  OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX
MMOTEHIMAJIOB OT KOHLIEHTPAlMu peareHToB. Y paBHeHue HepHcra.

Oo0mue cBoiicTBa dusznyueckue CBOMCTBA METAIIOB. XMMHUYECKHE CBOMCTBA METAJJIOB,

METaAJJJIOB U HX BOCCTAaHOBHUTEIIbHAS CIIOCOOHOCTD. BzaumopeiictBue Ppa3INIHbIX

CIJIABOB. METAJUIOB JIPYT € ApyroM. OU3UKO-XUMUYECKUI aHaJIn3
HHonyuyenue METAUINYECKUX CIIABOB. IHTEpMETAIIMYecKue COEAMHEHNS U
METAJLJIOB. TBEPbIE PACTBOPHI METAIIIOB. MCMOIb30BAHNE METATITNYECKUX
CIUTaBOB U TIOKPBITHI B TexHHKE. PacripocTpanenue u GopMel
HaxXOXJACHUA MCTAJUIMYCCKUX DJICMCHTOB B ITPUPOJC. H3Bneuenne

DNeKTpoNuTHYEeCKOe padhMHIUPOBaHNE. 30HHAS TJIaBKa.

MCTAJUJIOB U3 PYA. OcHoBHBIC METOJBI BOCCTAHOBJICHHUA MCTAJIJIOB.

4.5. Jlabopamopusie pabomol

Ne TEMBI JIABOPATOPHBIX 3AHSITUI
1 Ornpeznenenne MOJIEKYISIPHOW MacChl YIIIEKUCIOro rasa.
2 Omnpenenenre MOISIPHONW MacChl 5KBUBAJIIEHTA METAJLIa.
3 CKOpOCTh XMMHUYECKUX peaKIuu 1 (GaKTOPhI BIUSIONINE Ha Hee. | OMOTeHHbIN 1
reTePOreHHBIN KaTalu3.
4 DIIEKTPOIMTUYECKAS] TUCCOIUALINS. DIEKTPOIIU3.
5 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
6 Xumunueckue cBorcTBa MetamuioB. Kopposusi.
7 XUMUYECKHE CBOMCTBA TAJIOTEHOB
8 Bbop, anmromuHumii, UX COETMHEHUS, CBOWCTBA.
9 Yraepon, KpeMHUA, UX COEUHEHUS U CBOMCTBA.
10 OnoBo, CBUHEL, UX COEIUHEHNS U CBOWCTBA.
11 CBoiicTBa IIMHKA U KaJIMUSI, UX OKCUJOB U TUJIPOKCUIOB.
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12

Marxuii, MeJib, UX COSAUHECHHUS U CBOMCTBA.

13 Xpom, ero COeTUHEHHS 1 CBONCTBA.

14 Maprasen, ero CO6AMHEHNs U CBOWCTBA.

15 JKeneso, ero coenuHeHus U CBOMCTBA.

16 Ko6anbT u HUKEJb, UX COEUHEHUS U CBOMCTBA

17 Kucnopoacoaepxkaiiue opraHM4eckue COeIMHEHUS

4.6. Camocmosmenvhoe usyuerue paz0enos OUCYUNIUHBL

No Bonpockl, BBIHOCHMBIE HA CAMOCTOSITEIIbHOE U3YUEHUE

1 | KoBanentHas cBsi3b U €€ Bunbl. CBoicTBA M crocoObl oOpa3oBaHus. OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pa30BaHMs KOBAJICHTHON CBSI3H

2 | Kputepuii camMONpoM3BOJILHOTO TNPOTEKAHUS XMMHUYECKUX peakuuid B H300apHO-
M30TEPMUYECKHUX YCIOBUSIX

3 | 3akon neiictBus Macc. KoHcTaHTa cKOpOCTH peakiuu U ee (DU3HYECKUU CMBICT.
3aBUCUMOCTh CKOPOCTHM XUMHYECKOW peakuuu OT Temneparypsl. llpaBuno Bant —
I'odda, TemnepatypHslii K03 OUIIHEHT CKOPOCTH PEAKITHH.

4 | Ocmotnueckoe namieHue. YpaBHeHue Bant-I'odda. OOpartHwiii ocmoc. JlaBiieHue
HAChIIEHHOTO Tapa HajJ pacTBopoM. 3akoH Paynsa. TemmnepaTypbl KUIEHUS H
kpuctayum3anuu. Kpuockonus u 30y/uImoCcKomnus.

5 | YpaBuenne Hepucta. OKHUCINTENHbHO-BOCCTAHOBHUTENbHBIN MOTeHIMAN. HampasieHnue
MPOTEKAHUS OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX peaKIuii. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIN SKBUBAJICHT.

6 | MaTepMerannuyeckie COEIMHEHUS M TBEpHble PacTBOpPbHl MeTauioB. Vcmonb3oBaHue

MCTANNIMYCCKUX CIIJIaBOB U HOKpI)ITI/H\/JI B TGXHI/IKG.KepMeTLI 1 UX HUCIIOJIB30BAaHUEC

5 OHeHO'—leIe MaTrepuajbl IJA TEKYIIEro KOHTPOJIA YCIIEBACMOCTH

HpOMe)I(yTO‘IHOﬁ aTTeCTallumn

5.1. OneHo4HbIe MaTepHAJIbI JIs1 TEKYLIEro KOHTPOJIS yCIIeBaeMOCTH

3amauu:

Hu

3amaun pemaroTcs Ha MPAKTUYECKUX 3aHATUSAX U HAa KOHTPOJIBHBIX padoTax B paMKax
0aJUTbHO-PEUTHHTOBBIX MEPOINPHUATHH. B pamkax Tekymiero KOHTpOJS CTYyJIEHT MOKET HaOpaTh
27 GannoB 3a pemeHue 3anad (18 OamnoB 3a TpU KOHTPOJIbHBIE Pa0OTHI B paMKax OaIbHO-
PEUTHUHTOBBIX MEPOIIPUATHH U 1O 3 6ajia B KaX bl pyOexKHBIN MPOMEXKYTOK Ha MPAKTUYECKUX
3aHATUAX). baiel MpocTaBiIsIOTCA B 3aBUCUMOCTH OT IPOLICHTA BBIMOJIHEHUS 33a1auu. THIIOBbIE
3aJ1a4u TPUBOJISATCS HUXKE.

3amanue 1
Uemy paBeH 3apsi sipa ¥ YUCIIO SJIEKTPOHOB B aTOMaX CIIEAYIONINX JIEMEHTOB:

yraepon C, cepa S, mean Cu, 6apuii Ba, cepedpo Ag?

. HazoBute snemeHT, B siipe aToMa KOTOPOro cojep>kutcs 11 mpoToHOB.
. HazoBute sriemMeHT, B aT0Me KOTOPOT'O COAEPIKUTCS 26 IIEKTPOHOB.
YeMy paBHO YHCITO HEHTPOHOB B ATOMAX CIIEAYIOMIMX H30TOMOB: "N, 195n, 2502

. Hanumure ciMBOJIBI H30TOIOB 0JIOBA, aTOMBI KOTOPBIX cojaepxar 66, 68, 69, 71,

72 HeUTpoOHa.

o Onpenenure MOJIEKYJISIPHYIO Maccy BOJIbI, MOJIEKYJIbl KOTOPOM cojepkat

TSDKEJIBIA U30TON BOAOPOJA — JIEUTEPHIl.
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DJIEMEHT MeJlb CYILIECTBYET B BUJIEC IBYX M30TOMOB: %3Cu u *Cu. ConepxaHue B Ipupoie
nepBoro uzorona paBHo 73 %, Broporo — 27 %. Beruuciante OTHOCUTEIBHYIO aTOMHYIO
Maccy MeaH.

Uemy paBeH MOPSIKOBBII HOMEp 3JIEMEHTA, MACCOBOE YHUCIIO OJIHOTO U3 U30TOIIOB KOTOPOIO
paBHO 31, a yncno HEUTPOHOB paBHO 167

Snpo aToma HEKOTOPOTO JIEMEHTA COAEPKUT 31 HEUTPOH; YKCIIO JIEKTPOHOB B aTOME
paBHO 26. HazoBHTE 371€MEHT, U30TOIIOM KOTOPOTO ABJISIETCS NaHHbIA aToM. Hanumure
CHUMBOJI 3TOr'0 U30TOIA.

CKOJIBKO 3JIEKTPOHOB U MPOTOHOB BXOAMT B COCTAB aTOMa 3JI€MEHTa, KOTOPBIA HAXOAUTCS: a)
B 5-M nepuoze u B mobouHoi noarpymnmne VI rpynmsr; 6) B 4-M nepuoje U B TIaBHON
noarpymnmne Il rpynmsr?

Uem onpenensitoTcsi XMMUYECKUE CBOWCTBA 3JIEMEHTOB?

[ToguuHsieTcs i JBUXKEHUE JIEKTPOHA 3aKOHAM KJlaccuyeckor mexanuku? Kak Ha3bpiBaeTcs
paszzen (GU3UKU, KOTOPBII U3y4yaeT IBUKEHUE MUKPOYACcTUIL?

UYrto Ha3BIBaCTCSI aTOMHON OpOUTAIBIO?

Yro xapakTepu3yeT riaBHoe kBaHToBoe yncio? Kakue 3HaueHust ono npuHumaet? Yro
HA3bIBACTCSI SHEPreTUYECKUM ypoBHeM? UeMy paBHO 4uCIIO opOHTaneil Ha JaHHOM
SHEPTreTUYECKOM YpOBHE?

Uto Ha3BIBACTCS 3JIEKTPOHHON 000JI0YKOH (JIEKTPOHHBIM CJI0EM)?

Uro xapakrepusyer nodouHoe (opOuTalibHOE) KBaHTOBOE unciao? Kakue 3HaueHus: OHO
IPUHUMAET JJIs1 KaXKI0r0 SHEPreTUUECKOr0 YPOBHSI?

Kakyto popmy UMEIOT U Kak Ha3bIBAIOTCS OPOUTAIH, JIJIs1 KOTOPBIX TOOOYHOE KBAHTOBOE
qucio paBHo: a) 0; 6) 1?2

Kaxk Ha3pIBarOTCSl OpOUTAIIH, JIJIs1 KOTOPBIX IOOOYHOE KBAHTOBOE YMCIIO PaBHO: a) 2; 6) 3? YUro
TaKO€ SHEPreTUYECKUI MIOAYPOBEHb?

YeMy paBHO 4HCIIO NOAYPOBHEN HA JAHHOM YHEPIreTUYECKOM ypOBHE?

Uro xapakTepu3yeT MarHUTHOE KBaHTOBOE 4Kciio? Kakue 3HaueHust OHO PUHUMAET IS
Ka)KJ0ro SHEPreTHUecKOoro noxypoBHs? Yemy paBHO 4nClio OpOUTaieil Ha SHEPreTHYECKOM
MoypoBHE?

Uewm oTiMyaroTcs Apyr OT Apyra opOUTaIu, HAXOAAIUECS] Ha OHOM IOypOBHE?

Yro xapakTepu3yeT CIMHOBOE KBAHTOBOE YHUCIIO?

Kaxkue 3HaueHHst OHO MpUHUMAET?

Kak ¢hopmynupyercs npuniun [aynmu?

Kakwue 27eKTpoHbI Ha3bIBAIOTCSA: &) CIIAPEHHBIMU; 0) HeCTIapEHHBIMU?

Kakoli mpuHIuI onpezaenseT NopsSA0K 3al0IHEHHs] aTOMHBIX opOuTanei anekrpoHamu? Kak
oH dopmynupyetcs?

YT0 Takoe OCHOBHOE COCTOSTHUE aTOMa?

B kakoMm mopsike 31eKTPOHBI 3aMOIHSIOT SHEPreTHUYECKHE MTOAYPOBHU?

Yem onpenensaercs 3HEPrus MOLYypPOBHsI coryiacHo npasuity Kneukosckoro?

Kak dhopmynupyercs npasuio I'ynaa?

YTo MoKa3bpIBalOT JIEKTPOHHBIE (POPMYIIBI AaTOMOB?

YTo 1moka3bpIBaoT IEKTPOHHO-Tpaduueckue GopMyibsl aTOMOB?

B aromax Kakux 3JIEMEHTOB IPOUCXOIUT «IIPOCKOK AIIEKTPOHA» ¢ 4S- Ha 3d- moypoBeHb?
Yem oH 00ycioBIECH?

Kaxkoii Tin rubpuau3anuu xapaktepen st a) kpemuusi B SiCly; 6) maraust B MgBro; B)
amomunus B A1Br3? Hapucyiite cxembl mepekpbIBaHUsI 3JI€KTPOHHBIX 00JIaKOB B JAHHBIX
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Mmosekynax. KakoBa reomerpuyeckasi hopMa 3TUX MoJeKyn? SIBISIFOTCS JIU OHU MOJISIPHBIMU
WJIM HENOJIIPHBIMU?

o Kakue u3 cieqyromux MoIeKyJ sIBISIFOTCS MOJSIPHBIMU U Kakue — Henossipabivu: OF,
MgBrz, PC|3, BCls;, st, A1Br3? Hoquy?

e Monekyna okcuna yraepoaa (IV) CO, umeer nunelinyto gopmy. CKOIBKO G- U T-CBSI3EH B
aToit Mosiekyne? Kakue anekTpoHHbIE 00Jiaka aToMa yriiepojia y4acTBYIOT B 00pa30BaHUU
3TUX cBs3eil? SABmnsercs i mosiekysa CO2 OSIPHON WIIM HEMOJISIPHOM?

o Kakue u3 crneyromux peakiui BISIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIMHU:

a) KOH + CuCl, — KC1 + Cu(OH),; 6) KBr + Cl, — KC1 + Bry;

B) Fe(OH)3; — Fe,03 + H,0; r) Pb(NO3), — PBO + NO; + 0,?
3ananme 2:
e 3aKOHYHUTE YPaBHEHHUsI CICTYIOIINX IMPOIIECCOB:
a) Al°-3e = B)N®-5¢ = n) Bry + 2e =
6) S™®+8¢ = r) Fe™ +le = ¢) Mn*2 - 5e'=

Kakue u3 HUX SBISIOTCS IPOIIECCAMH BOCCTAHOBIICHUS?

e Kakue 13 cneayronux BeuecTB MOT'YT ObITh: @) TOJIBKO OKUCIUTENISIMH; 0) TOIBKO
BOCCTAHOBUTEIISIMH; B) U OKUCIIUTEISIME, U BocctanoBuTelsimu: Cr0z, MgsP,, Na,Cr0,4, SO,
KI, KNO,, LiCl04, KH, Fe, H;0,, (NH,4),S?

e VYKaxuTe TUI KaXAO0N U3 CICTYIOIINUX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHil:

a) P+ KOH + H,0 — PH3 + KH,P0;;

6) H»,S03; + H,S — S + H»0; B) KCIO; — KC1 + KCIOy;

F) NH4NO; — N,0 + H,0; I[) Cu + HNO3; — CU(N03)2 + NO + H,0;

e) AgNO; — Ag + NO; + 0y; )K) Fe + Cl, — FeCla.

e MeTo0M AIEKTPOHHOTO DallaHCa COCTAaBbTE YPaBHEHUS OKHCIUTEIIBHO-BOCCTAHOBUTEIILHBIX
peaKknuii, KOTOPbIE MPOTEKAIOT IO CXEMaM:

a) HyS + KyCrp07 + HpS04 — S + Cr2(504)3 + K,S04 + H,0

6) C + HNO3 — CO0, + NO + H»0

B) Mn0, + NaBi0O3; + HNO; — HMnO0,4 + BiONO3 + NaNO3; + H,0

r) Nal + NalO3 + H,S04 — I, + Na,S0,4 + H,0

,[[) Mg + HNO3; — Mg(NOg)z + N,0 + H,0

e) Pb0, + MnS0,4 + HNO3; — PbS0,4 + Pb(N03)2 + HMnO,4 + H,0

x) KMn04 + NH3 — KNO3 + Mn0, + KOH + H,0

3) K,Cr,0; + HC10, + HI — CI‘(C104)3 + KC104 + I, + H,0

I/I) H,C,04 + KMn04 — C0, + K,CO03 + Mn0, + H50

K) CeH1206 + KMnO,4 + H,S04 — CO05 + MNnS04 + K5S04 + H50

J7is KaXKI0M peakIui YKaKUTe BEeIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEID,
MPOIIECC OKUCIIEHUS U MPOIIECC BOCCTAHOBICHHUS.

KonTtpoabsHnas padora
1) munoevie 3a0anus Kk KOHRMpPOILHOU padome
1

1. ChopmynupoBaTh OCHOBHBIE Fa30BbIE€ 3aKOHBI.

2Macca 10° m® asora (m.y.) pasma 1,25 1 -10°kr. BblunciuTe IUIOTHOCTH a30Ta IO
BOJIOPOIY U BO3IYXY.

3. BeraucinuTe MOJSIPHYIO MacCy SKBUBAJICHTA METaJlIA, €CIIA B €T0 XJIOPHJIE MAaCCOBAsI JIOJIS
xJiopa 79,78%, monspHast Macca SKBUBajeHTa Xjopa 35,45r/Mob.
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4. PaccunTaiiTe JJIMHY BOJIHBI JIEKTPOHA, €CJIM CKOPOCTh IBUKEHUSI JIEKTPOHA paBHA 2-108
Mm/C.

5. Ckonbko cBoOoHBIX d -opOuTaiei conepxxurcs B atomax Sc, Ti, V?

Hanwummre snekTpoHHbIe POPMYIIBI AaTOMOB 3TUX JIEMEHTOB.

2

1. ITpunuun Ilaynu. [IpaBuno I'yaaa. 2 npaBuna KiedkoBckoro.

2. Macca 87-10°M° napa npu 62°C u nasnenuii 1,01-10° [a paBHa 0,24:10" kr. Boiuncaure
MOJIEKYJISIPHYIO Maccy BEIIeCTBa U Macca OJHON MOJIEKYJIbI BEIIECTBA.

3. Boruucnure mosisipHyto maccy skBuBasieHTa KHSO,4 B cinegyromux peaknusax: KHSO4+
BaCl; - BaSO 4+ KC1 + HCI

KHSO., + KOH = K,S0,4 + H,0.

1. Boruucnure suepruto (3B) Bo30yxaeHUs d51eKTpoHa B aToMe Na, €CITi aphl €ro

IOrTIOIAI0T (POTOH C JUTHHOMN BOHBI 4340-107°

5.0HepreTuyeckoe COCTOSIHHME BHEIIHEr0 AJIEKTPOHA aTOMa OIMCHIBACTCS CIETYIOIIUMU
3HaYeHUSMHU KBaHTOBBIX uucen: m — 3; | = 0; m; = 0. ATOMBI KaKiX 3JIEMEHTOB UMEIOT TaKOn
3ekTpoH? CocTaBbTE ANEKTPOHHBIE (POPMYIIBI ATOMOB STUX 3JIEMEHTOB.

3

1 OcHOBHBIE XapaKTEPUCTUKU XUMUYECKOU CBSI3U.

2. OnpenenuTe MOJISIPHYIO MacCy JIByXBaJIGHTHOTO MeTasuia, ecinu 14,2 103 xr

OKCHJIa 9TOro MeTasuia 06pasyror 30,2107 kr cynbdara merania.

3.Boruncnute niuny csazu C-C1 B CCL4 1o creayronuM JaHHbIM: IJIUHBI CBSA3EH

C-C u CI1-C1 paBHBI COOTBETCTBEHHO 1,54~10‘10 H 1,99'10-10M.

4. Jlna atroMa C 2JIEKTPOHHOW CTPYKTYpOMH 1S228%2P° BrmmmTe B TaOMUIy 3HAYCHMS
YeThIpeX KBAaHTOBBIX YHMCEIN: M, 1, m, mg ompeaenuTe KaKIblid U3 3JIEKTPOHOB B MapajlieIbHOM
COCTOSTHUHU

Howmep anektpona ... 1234567

n..

1..

ms ...

ms ...

5. Beraucnure cpeaHio IIOTHOCTD 110 BOJIOPOJTY U 110 BO3/AYXY ra30BON CMeCH, 00bEMHBIE
nonu razoB B kotopoit 1t CHa u CoHy paBHbI 52 11 48%

4

I. O6uree nmonsiTue o pactBopax. PactBopumocts. [IpaBuno CemeHueHKO.

2.11pu cunrese ammuaka Ny + 3H, <-> 2NH3 paBHOBecue ycTaHOBHIIOCH PU

CJIEYIOIIUX KOHIIEHTPAIUAX BEIIECTB (MOJIB/M):

Cn2 =2,5; Cz = 1,6; Cnusz = 3,4. Beruuciinre KOHCTaHTY paBHOBECHS 3TOMH

peaKunK U UCXOJIHbIE KOHIIeHTpauuu N 1 Ha.

3.B cocTosiHMM paBHOBECHS CUCTEMBI

CO;, + Hy <->CO + H,O

pEeaKIMOHHAs CMeCh UMesia 00bEMHBIN COCTaB:

22% CO2, 41 % Hz. 1 7% CO n 20% H;O0.

Beruncnute Kp u Kc s aroii peakuuu npu 1900K.

4. B xakoiif Mmacce BOJIbI clieTyeT pacTBOpUTh 30T OpomMuga Kamus AJIs MOTydeHUs

pacTtBopa, B KoTopoit maccoBast noist KBr paBaa 6%?

)
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1. Pa3zbaBnenHbIe pacTBOPHI HEAJIEKTPOIUTOB. JlaBineHue napa. (1mu 3akoH Payis).
2. Beuucnure monspHyro koHmeHtparmio KpSOs, B 0,021 xoTOporo comepxkurcs 2,74
PacTBOPEHHOTO BEIIECTBA.
3. Hanmummre BhIpaXeHHs] KOHCTAHT PAaBHOBECHS CIICAYIONUX OOPATUMBIX PEaAKIIHIA:
1 ) Fe;04 + 4H, <> 3FE(T) + 4H20(r)
2)4HC1+02<->2H,0 + 2Cl1;
3)C + CO<->2CO
4.11pu HEKOTOPOH TemrepaType KOHCTaHTa PaBHOBECHUS PEaKIINH
Ho+ Bry<->2HBr pasna 1. Onpenenure cocTaB paBHOBECHOM PEAKIIMOHHOM CMECH, €CIu
JUTSL peakiuu ObuTH B3sTHI 1Mos Hy 1 2 Mons Bry.
Pedepar
3a MOATrOTOBKY W 3alIUTY pedepara CTyIeHT MOKeT Ha0paTh 6 OamwioB (mo 2 Ganna 3a Tpu
KOHTPOJIbHBIE PEUTHHTOBBIC TOYKH). [Ipy moaAroToBKe pedepara CTyJEHT JOJDKEH 03HAKOMUTHCS
C OCHOBHOW M JOIOJHUTEIBHON ITUTEPaTypoOid, BKIIOYAs CIPaBOYHBbIC H3JaHUs, 3apyOeKHbBIE
UCTOYHUKH, KOHCIEKT OCHOBHBIX IIOJIO)KEHUH, TEPMUHOB, CBEJICHUH, TpeOYyOIuX Al
3allOMUHAHMS M SBISIOLUIMXCS OCHOBOIOJAraloNIMMH B 3Toi Teme. HeoOxoammMo cocTaBUTh
AHHOTAllMM K TPOYMUTAHHBIM JIUTEPaTypHbIM HcTouyHUKaM. CTpyKTypy pedepara CTyIeHT
onpezenser cam. OlleHUBaHUE TIPOBOJIUTCS C YIETOM KOJTHMYECTBA 00paOOTAHHBIX JTUTEPATYPHBIX
HMCTOYHHMKOB, KauecTBa odopmieHus pedepara, oTBeTa Ha Bompockl mo pedepary. Temy nms
pedepara CTyIeHT MOKET MPEJIOKUTD CaM, JTUO0 BHIOPATH U3 TIPETIOKECHHBIX.
1) nepeuenv mem peghepamos
HcTopust OTKpBITHS paAMOaKTUBHBIX METAIIJIOB.
MeTto161 KOH()OPMALIMOHHOTO aHATH3A.
OcHOBHBIE TOJIOKEHUSI TEOPUH TOMOXUMUYECKUX PEAKIIHIA.
Koopaunarmonnas Teopust Bepuepa.
KoopauHnarmonsslie coeilMHeHus ¢ OMOIUTaH aMU.
TepMmonnHaMuyeckas M kKuHeTHueckas ycronunocts KC.
CoBpeMeHHbIE TEOPUH PACTBOPOB.
buonoruueckue GyHKIMN OMOMETAIIIOB.
Kpuockonus. 90ynnuockonus. Bo3MoxHOCTH METO/10B.
Dnextpodopes. Dnekrpoocmoc. [IpuMeHeHre Ha MpaKTHKe.
Hucnepcubie cuctembl. Kommousl.
[IpocTpaHCTBEHHO-BpEMEHHAsl CaMOOpPTraHU3alus B (PU3HUKO-XUMHYECKHX CHCTEMaX.
Teopus KpUCTaTIUYECKOTO MOJSI TUTAH/IOB.
Meroas! IUCIEPCUOHHOIO aHAIU3A.
Tecr
B TedeHnne cemecTpa CTYJIEHT MPOXOJIUT MPOMEKYTOYHOE TECTUPOBAHUE IO TPEM
toukaM. Kakmas peWTWHroBas TOYKa OIlEHHMBAaeTCS MakcuMaibHO B 6 OamtoB (100%
BbITOTHEHUS 30 KOHTPOJBHBIX 3aJaHMUIA).
Crynent, HabpaBmuit 92-100% mnonydaer 6 6amioB; 67-91% - 5 Gannos; 51-66%- 4
6amna; 34-50% - 3 6amna; 17-33%- 2 6amna; 1017% -1 Gamn.
1) munoevie mecmoesuie 3a0anusn
1. Camonpou3BOJIBHBIN paciiaj MOJIEKYJ PACTBOPEHHOIO (MHOTI' 1A - pacIUIaBIEHHOTO)
BEIICCTBA HAa KATHOHBI U AHHOHBI HA3BIBACTCH. .
- 3JIEKTPOJIU30M
- MOHHOU ITPOBOJINMOCTBIO
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-: TOMOT'€HHBIM KaTaJIu30M

+: DJIEKTPOJIMTUYECKON TUCCOLMAlUEH

I: T3 195 Tema 6-0-0

2. Mepoii 35IeKTPOIUTHUYECKON TUCCOLMALINU IEKTPOJIUTA TPUHATO CUUTATb...

+: CTENEHb AUCCOLUALIUN

-2 MOJISIPHYIO KOHIICHTPAIIMIO pacTBOpa

-: pH pactBOpa

-2 KOHCTaHTY THJIPOJIN3a

4.K cUJIbHBIM 3JI€KTPOIUTAM OTHOCHUTCHL. .

+: XJIOpU HaTpUs

-1 CEpHUCTAsl KUCIIOTa

-: CyNb(UT KaJus

-: YKCYCHasl KUCJIOTa

5. Uemy paBHa koHueHntpanus noHoB H B pactBope KOH ¢ konuentpauueii 0,01 Monb/n
IIPU YCIIOBUU, YTO THAPOKCHUJ KalIMs MIPOIUCCOIMUPOBAI HALIETIO

+: 10-12 monbw/n

-2 0,01 monw/n

-2 10-14 mombs/n

-1 TIOCKOJIbKY PacTBOP IIEJI0YHOM, B HEM HE MOTYT MpUCYTCTBOBaTh HOHBI H+ (T. e. [H+] =
0)

6. Paccunraiite pH: a) constHO# kucaoThI ¢ KoHeHTpanue 0,1 Moiw/i; 6) BogHOTO
pacTBopa ruApoKCUIa Kaus ¢ KoHIeHTpamueit 1,0 Monb/a, cuuTasi, 4TO yKa3aHHbIE BEIECTBA
JTUCCOLIUUPYIOT MOJIHOCTHIO

-1a)7;0)7

+:a)1;0) 14

-2a)14;06) 0

-2a)2;0) 12

7. OptodochopHast KHCIOTa JUCCOIMUPYET MO TPEM CTYIECHIM, IIPU STOM KOHCTAHTHI
JUCCOITUAITNY TI0 KaXJIO0W CTYIIEHU CBSA3aHbI COOTHOIIICHUEM:

-: K1> K2<K3

- K1<K2<K3

+: KI>K2>K3

- K1<K2>K3

8. Crenensp auccouumanuu cyibdara Hatpus B pactBope 100%, koHuenTpanus conu -0,4
MOJIB/J1. YeMy paBHBI KOHIIEHTpAI[Ud aHUOHOB U KAaTHOHOB B JIAHHOM pacTBope?

+: 0,4 u 0,8 MOJIB/TT COOTBETCTBEHHO

-2 0,3 1 0,18 MOJIB/TT COOTBETCTBEHHO

-: 0,14 u 0,56 MOJIB/TT COOTBETCTBEHHO

-: 0,44 u 0,28 MOJIB/TI COOTBETCTBEHHO

20. [ToTeHuuman BOAOPOIHOTO JIEKTPO]Ia 3aBUCUT OT

+: KoH1ieHTpaiu HOHOB BOJOPOa B pacTBOPE

-: JlaBnenwust Bogopo/ia B ra3oBoii (hase

-: Temneparypsl

-: AKTUBHOCTH MOHOB

21. Cymma Bcex K03 (GUIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHUH peaklun
CrCl3+NaClO+NaOH=Na,CrOy4+ ... paBHa
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+:31

-114

- 12

- 10

22.: B atrome renusi BaJI€HTHBIC SJIEKTPOHBI pa3MEIIEHbI 10 OpOUTaIsIM

- 1s1

- 2s1

-1 1s2

+: 252

23. Yucno BaJEHTHBIX JIEKTPOHOB y aToOMa KaJIbLIUs

-1

+:2

-3

-4

24.OKuCANTENBHO-BOCCTAHOBUTEIBHBIE IOTEHLIUAJIBI 3aBUCAT OT

-: KoHLIeHTpanuu OKUCIUTEIbHONW U BOCCTAHOBUTENLHOM (JOPM BEIIECTB

- TEMIEPATYPHI

+: pH cpenbl

-: [Ipupoasl pacTBOpUTEIISI

-: JlaBnenust

25. 13 nepeuynciieHHbIX HUKE BELIECTB CAMBIM CHJIBHBIM OKUCIUTENIEM SIBIISIETCS ...

-: [InaBukoBas kuciora

+: pTop

-1 KUCTIOpOJ,

-: IUIaTUHA

26. CreneHb OKHCIEHUS KUCIOPOJa: a) B BOJIE, 0) B MEPOKCH/IE BOJIOPOAA COOTBETCTBEHHO
paBHBI

-1 -2; -2

-1-2;+2

+:-2;-1

- +2;0

27.: CreneHu OKHCIEHHUS XpOMa: a) B XpoMaTe Kaius, 0) Tuxpomare Kajausi COOTBETCTBEHHO
PaBHHI ...

+: +6; +6

-1 +6; +3

-1 +3; +6

-1 -6; +6

I: T3 250 Tema 7-0-0

28.0TMmeThTE NPaBUIIbHBIN OTBET

K peakiusiM BHyTpUMOJIEKYISIPHOTO B3aUMOJIEUCTBUS OTHOCATCS

+ 2KCIO, ——2CI +30,

.- 2Na+ Cl, ——2NaCl
_. CaCO,—»Ca0+CO,
_. 2NO, + H,0—5HNO, + HNO,
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29. OT™MeThTE NpaBUIILHBIA OTBET

- + 2+
MnQ; +H,0, +H" —>Mn™ +0,... cymMMa Bcex Kod((HUIIMEHTOB

B noHHOM ypaBHEHUHN
paBHa

+:26

-1 43

-: 28

-1 48

30. OT™MeTbTe IPaBUIBHBIA OTBET

CyMMa K0 DHIHEHTOR B peakiy K,Cr,0, +KI +H,S0, - I, +Cr,(SO,), +..

- 27
+:29
- 17
- 19

31. OrMeTbTe IPaBUIBHBIA OTBET

" paBHa

[Ipu nmonaganuu >xeIe3HON CTPYKKH B CHIIBHO HAarpeTyI0 KOHIICHTPUPOBAHHYIO CEPHYIO
KHCJIOTY BO3MOKEH CIEAYIOLIMHI IIpoLece

-t Fe+H,S0,=FeSO,+H,T

- Fe+,S0,=FeS0,+H, T

-: Kene3o maccuBupyercs KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOW, TO3ATOMY pEaKIus HE
MPOUCXOAUT

+: 2Fe+6stO4:F82(SO4)3+3SOQT +6H,0

32. 'eometpus nona NH4+ onuceiBaercs ¢purypoii

+: Tepasdap

-1 KBaJpar

-: TpeyronpHas nupamuga

-: YceueHHas nupaMuia

33. Kakoii MmeTaJii1 He pearupyer ¢ OXJIaxJACHHOM KOHIICHTPUPOBAHHOMN a30THOM KUCIOTOM?

-:Cu

+: Fe

-2 Ag

+: Al

34. Ilpu B3auMOAEMCTBUM KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C IIMHKOM B KaueCTBE
razo00pa3HOro MPOayKTa MOJIYYEH ...

-: Kucnopog

-: Bomopon

+: Okcun azota (IV)

-: AMMuak

35. Ilpu B3auMopaeicTBIM pa30aBICHHOMN a30THOM KUCIOTHI C MEJBIO B KAUECTBE
ra3o00pa3HOro NpoaAyKTa MOJYYEH ...

-: Bomopon

-: Okcup azorta (IV)

+: Okcun azota (II)

-: Menp He pearupyeT ¢ a30THOUM KUCIOTOM, TOCKOJIbKY HaXOJAUTCS B PSITY aKTUBHOCTH
METaJUIOB ITpaBee BOAOpOAA
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36. Ilpu B3aumojeiicTBuu pa30aBIeHHON a30THOM KUCIIOTHI C MEJIbIO B KAUECTBE
ra3000pa3HOro MPOIYKTA MOJIYYEH ...

-: Bomopon

-: Okcup azora (IV)

+: Okcun azota (II)

-: Menp He pearupyeT ¢ a30THOM KHUCIOTOH, TTOCKOJIbBKY HaXOJAUTCS B PAAY aKTUBHOCTH
METaJIOB IpaBee BOAOpOaa

37.: Ilpu s51ekTposin3e paciijiaBa XJopuaa HaTpUs Ha aHOJI€ BBIIEIUIIOCH 56 1 xjopa. Macca
00pa3oBaBIIETOCS METAUIMYECKOTO HATPHUS PaBHA ...

+: 115

- 100r

- 120r

-: 2 MOJb

38.XUMHYECKHE CBOMCTBA BOAOPO/Ia B HAMOOJIBIIICH CTEIICHN HAIOMUHAIOT CBOMCTBA ...

+: ["'asioreHoB

-: XpoMa u Maprasiia

-: bnaropoHbIX ra3oB

+: [IleT0YHEBIX METAILIOB

40. PactBopsI 1Ie7049€el CIIOCOOHBI PearupoBaTh CO CAEAYIOIIMMH MPOCTHIMH BEIIECTBAMU

- C|2, S, N, Bry, Si

- C, Oz, P, F,, Si

- Ip,Zn, Cu, S, Mn

+:Bry, S, P, Si, Zn

41. CKOJBKO TpaMMOB THAPOKCH/IA KATBIUS MOXKHO MOJIY4UTh U3 6,4 T KapOuaa Kanbius?

+.74r

- 148r

-:3,7r

-: 'uapoxcu KainbIus OJIy4aroT He U3 KapOuaa Kaublins, a U3 KapOoHaTa KaabIus

44. Haunbonee ycToiUMBbBIE CTETIEHN OKUCIIEHUS XJIOpa B COETUHEHUSIX

-1 +6

+:+7

+:+1

+:-1

- 43

47. I'ayioreHoBOI0PO/I, KOTOPHIH MOMYy4at0T B IPOMBIIIJIEHHOCTH CHHTE30M U3 2JIEMEHTOB

+: HCI

- HF

- HBr

- HI

-: HAt

48. Camblii CUITbHBIN BOCCTAHOBUTEINb CPEIU TaIOT€HOBOJOPOIOB

+: HI

- HCI

- HF

- HBr

- HAt
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49.11pu nacermennu Boguoro pactsopa KOH xmopom npu temmnepatype 100C o6pa3zyercst
+: KCI
+: KCIO
- KC|03
- KC|02
- KCIO4
50. [1pu B3auMOIEMCTBUM YIJIEPO/Ia ¢ KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTOM BBIACIHIOCH
13,44 nra3oB (H.y.). PaccunTaiite Maccy yriepoja, BCTYIIHBIIETO B PEAKIIUIO
- 1,0r
- 20r
+:24r
-:3,6r
3aganus K J1aOopaTOpHBLIM padoTam
[To kaxmoii paboTe CTYyIEHT JOJDKEH MPEJCTaBUTh OTUET, coAepkKallui Ha3BaHUE pPabOThI
U pacreyaTtKy pe3ylbTaTOB BBIMOJIHEHUS 33JaHUN. 3a BBIMOJIHEHUE M 3aIIUTY J1aOOpaTOPHBIX
paboT cTyeHT MokeT HabpaTh 18 GamoB (1o 3 6aia B KaKIyI0 pEHTHHTOBYIO TOUKY).
5.1. OueHo4HbIe MaTEePHAJIBI JJI1 IPOMEKYTOYHOM aTTeCTAlMU

[TpomesxyTouHas aTTecTanus MPOXOAUT B (opMe IK3aMeHa BO 2 cemecTpe. 3ajJaHue Ha
3a4eT COCTOMT M3 3aJaud U JBYX TEOPETUYECKUX BOMNPOCOB. DK3aMEHAI[MOHHBIA OuiieT
BKJIIOUYAET JiBa TEOPETUUECKUX BOIIPOCa U OJHY 3ajady. Ha 3auere n sK3aMeHE CTYAEHT MOXKET
HaOpaTh MakcumyMm 30 GaioB.

Bonpocsl k 3k3aMeny

1 OcoOGeHHOCTH MEKTPOHHOT'O CTPOCHUS aTOMOB B TJIABHBIX U MIOOOYHBIX MOATPYIIIIAX,

2 Tuner xumudeckoi cBszu. KopanentHas cBsizb u e€ Buibpl. CBOICTBa W CHOCOOBI
oOpa3oBanusi. OCHOBHBIE TMOJIOKEHUSI MeTOoAa BaleHTHbIX cBsizeil (MBC). BanentHocTn atomoB
¢ no3utmu MBC. T'mbpuauszanus atoMHbBIX opOutaneil. Tunsl ruOpuan3almuu. o- U n- CBS3U.
JIOHOpHO-aKIENTOPHBIA MEXaHN3M 00pa30BaHMs KOBAJIEHTHOH CBSI3H.

3 Honsl. MonHas cBs3b. CBoiicTBa MOHHOMN cBsA3M. Kpucrammnueckas pemierka. ATOMHas,
VOHHAsI, MOJIEKYJISIpHAs U METAJUIMYECKNE PELIETKU. 3aBUCHMOCTb CBOMCTB KPUCTAJUIMUECKUX
BELIECTB OT TUIIa XMMUUYECKOH CBSI3H.

4 Metamnsl U HeMmeTayuibl. OKCHJIBI, KHCIOTHI, OCHOBaHHMS M coiu. be3pasnuunble u
coneoOpasyromue okcuabl. OKCUIbl OCHOBHBIE, KUCIOTHBIE U aM(poTepHble. MI3MeHeHne CBONCTB
OKCHJIOB B 3aBHCHMOCTH OT IIOJIO)KEHHS aToMa B IHepuoanyeckoil cucreme. Kucnotsl, ux
KJIacCU(pUKalusg U HOMEHKJIaTypa. VI3MeHeHne CBOWCTB KUCIIOT B 3aBUCUMOCTU OT TOJIOKEHUS
LIEHTPAJIbHOTO aTOMa B IEPUOJUYECKON CUCTEME.

5 CoBpemeHHast Teopus KHciIOT U ocHoBaHuil. Teopust bpencrena-Jloypu. Kucnorsr u
ocHoBaHus JIprouca.

6 BuyTpeHHss sHeprus W SHTanbmus BemecTBa. [lonstue o0 sHTponuu. IloHsTHs 00
sHeprun ['n66ca o6pa3oBaHus BEIIECTB. DHTAIBIUIHBINA U SHTPONUIHBINA (PAKTOPBI MPOILIECCOB.
Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHHUSI XUMUYECKUX PEAKITHA.

7 Ckopocth peakuuu. CKOpPOCTh peaklMd B TOMOTEHHBIX U TE€TEPOreHHBIX CHCTEMaXx.
HctrHHAss ckopocTh peaknuu. DakTopbl, BIMAIOMIME HA CKOPOCTh XMMHYECKUX PEaKIHM.
3aBUCHUMOCTb CKOPOCTHM XHMHUYECKUX DPEAKIMH OT KOHILIEHTPAllMU PEarupyroliux BeEIIECTB.
3akoH neiicTBus Macc. KoHCTaHTa CKOPOCTH peakluy U ee (PU3HMUECKUil CMBICI.
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8 3aBHCHMOCTH CKOPOCTHM XHWMHYECKOW peakiuu OT Temriepatypsl. [lpaBumo Bant —
Fopda. Dueprus akTHBaLUU U TETIOBON 3(PPEKT XMMUYECKON peaKIiu.

9 3aBHCHMOCTH CKOPOCTH XMMHUYECKOH PEaKIUH OT TeMIIepaTyphl, SHEPTUU AKTHBAIMH H
SHTPOIUU AKTUBALUU. Y paBHEHUE AppeHHyCa.

10 Karanmuz. Karanutuyeckue peakipn. OCOOEHHOCTH KaTaJUTUYECKHUX IMporeccoB. Teopus
TOMOTEHHOTI'O ¥ T€TEPOr€HHOr0 KaTaau3a.

11 HeoGpatumbie U 0OpaTHUMble XMMHUYECKHE MpOIEecChl. ['OMOreHHble U TeTepOTreHHbIE
paBHoBecus. Kouctanta paBHOBecus. BnusHue pa3nuyHbix (aKTOpPOB Ha XUMHUYECKOE
paBHoBecue. [Ipunnun Jle—Illarensbe.

12 PactBopumocTh. BiusiHHE Ha pacTBOPHUMOCTH MPUPOJBI KOMIIOHEHTOB, TEMIIEPATypPhl U
naBieHus. JlaBneHue HachIIEHHOTO Tapa Haj pacTBOpoM. 3akoH Payins. TemnepaTypbl KUNIEHUS
U Kpuctaumm3anmu. Kpuockomnus u 30yIIHOCKOIHS.

13 Teopust dneKTpoNMTHYECKOW nucconmanuu Appenuyca. CunpHbie U cinalble
anekTponuthl. CreneHp 3nekTpuueckor auccorumanmu (3/]) u ee CBSI3b C HM30TOHMYECKUM
koadpunmentom. Koncranta nucconuanuu. 3akoH pazbasnenusi OctBanbiaa. Jluccorumanus
BOJbl. 3aKOH JEHCTBYIOIIMX Macc. ABTONPOTONIU3 BOAbl. MOHHOE NPOM3BEIECHUE BOJBI.
Koncranra aBromporonuza Bomopoanbiii mokasarens.  bydepusie pactBopsl. bydepnas
eMKOCTh.  [IporonuTnueckue  peakuun.  BHYTpUMOJIEKYISIDHBIE  KUCIOTHO-OCHOBHBIE
B3aUMO/JICUCTBUS, ONPEIACIAIONIME HEYCTOMYMBOCTD KUCIOT OCHOBAHUM U COJICH.

14 TIporonmu3 (ruaponu3) coisieid. VOHHBIE ypaBHEHUs pEaKIMH TPOToiH3a (THAPOIN3A).
Paznuunsie Tunsl ruaponusa. Koncranrta u crenenp nportonusa (ruaponusa). Ee 3aBucumocts
OT KOHIIGHTpalMu U TeMreparypbl. HeoOpatumelii npotonu3 (ruaponus). [Ipoueccesr nporonmsa
(rumponu3a) B MpUpoIe..

15 OxucnurenbHO-BOCCTAHOBUTEIIBHBIE peaKLuH. N3menenue OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB BEUIECTB B COOTBETCTBUM C MOJIOXKEHUEM 3JIEMEHTOB B Tpynnax u
nepuoaax. CreneHb OKUCIEHUs. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. BnusHue
TEMIIepaTyphbl, KOHIIEHTpAI[Ud PEareHTOB, WX NPHUPOIbI, CpPeAbl WU JPYrUX YCIOBUH Ha
nporekanue OBP. Hampaprnenue mnpoTekaHusi OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.
XUMHUYECKUE UCTOYHUKH JIEKTPUUECKOTO TOKA - TaJIbBAHUYECKUE DIIEMEHTHI.

16 DnekTposin3 pacIilaBOB M BOJHBIX PAcTBOPOB 3JIEKTPOJIUTOB. KaTojaHble W aHOIHBIC
npouecchl. Koppo3us MeTamioB U MeTolbl 3aliuThl 0T Hee. OCHOBHBIE METOJbI 3allUThl OT
KOPPO3HUH.

17 O0mias xapakTepHCTHKa SJIEMEHTOB MoArpynmnbl Meau.  CBOWCTBO, TOMy4eHHE W
npuMeHeHue. Baxkuelmme coenuHeHus Meau, cepebpa U 3omota.  OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA IMPOCTHIX BEHIECTB, OKCHUIIOB
ruapokcuaoB. OOmas XapakTEPUCTHKA SJIEMEHTOB MOATPYIIIHI InHKa. OO0Ias XxapakTepucTHKA.
CBONCTBO, OJIy4YEHHE U TPUMEHEHUE. BaxkHee coeIMHeHUs 3JI€MEHTOB OATPYIIIBI IIMHKA.
OKHUCIUTENTbHO-BOCCTAHOBUTEINIBHBIE ~ CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX
BEIECTB, OKCHJIOB U THAPOKCHAOB. OO0IIas XapakTepUCTHUKA SJIEMEHTOB MOATPYIIBI XpoMa.
[lonyyenue, cBoiictBa u mnpuMeHeHHE. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  CBOWCTBA
coenuHeHU. KHCIOTHO-OCHOBHBIE CBOMCTBa IMPOCTHIX BEIIECTB, OKCUIOB M THUIPOKCHJIOB.
OO0mass xapakTepUCTHKA OJIIEMEHTOB TMOATpymmbl MapraHmna. [lomydenue, CBoiicTBa W
npuMeHeHrne. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA
MPOCTHIX BEHIECTB, OKCUIOB U TUAPOKCUIOB. BaxkHelne coeTMHEHNU .

18 bop wu amomunmii. [lomydenue wu cBoiicTBa. OKHCINUTEIEHO-BOCCTAHOBHTEIBHEIC
CBOICTBa UX coequHeHM. [[puMeHeHune CriiaBoB Ha OCHOBE aTFOMUHUS.
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19 VYraepon u kpemuwii. [lomydenue u cpoiictBa. Baxkneimme coenuaerust. OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIE CBOMCTBA COCIUHEHUM.
20 OcHOBHBIE MPEICTABUTEIH MPEACIIbHBIX YIIIeBOJOPOI0B. M30MepHs 1 HOMEHKIIATypa.
21 CnocoObl TONy4YeHUsI, XUMUYECKUE CBOMCTBA MPUMEHEHHE MOJUMEPOB U OJIUTOMEPOB.

IIpumeHeHune

6. MeTtoanueckue mMarTepuajbl, ONpeeJsAONde MPOUeIyPbl OLEHHUBAHUS 3HAHWIA,
YMeHUii, HABbIKOB U (MJIM) ONbITA JeATeJIbHOCTH
6.1 Pe3yabTaThl 0CBOEHHUS Y4eOHOH TMCUMILUIMHBI, MOJIeKaNHe TPOBEPKe

Kontpoanpyemsie PesyabTaTsl 00yueHust OcHoOBHEIE OuneHounsble
KOMIIeTeHIIUH (00beKTHI OLICHNBAHMA) NMO0KAa3aTeJIM OLeHKH cpeacTea
(4actb pe3yJIbTaToB
KOMIIETeHIM )
OK-7 Cmnoco0OHOCTB 3HaTh: Iepeuncnenne MIPAaKTHYECKOE
K CaMOOPTaHW3allMH | - OCHOBHBIC XUMHYECKUE ITOHATHS; OCHOBHBIX MOHATHH W | 3aHATHE,
¥ caMOOOpa30BaHHUIO | -  OCHOBHBIC IIPaBWJIa HOMEHKJIATYPHI | ONpEAeICHUN Teopuu | mabopaTopHas
XMMHYECKHX COEANHCHUIT; XMMHYECKOTO CTpOEHHs | paboTa,
- OCHOBHBIC 3aKOHBI XHMUH, XUMHUYECKOH | aToMa. CocraBneHue | TECTUPOBaHHE,
TepPMOAUHAMUKH, EKTPOXUMUHI U | 3JMEKTPOHHBIX U | KOHTpOJbHas
KUHETHUKHY; 3JIEKTPOHHO- paboTa, SK3aMeH
- CYLIHOCTh YYEHHUS! O NMEPUOAMYHOCTH M | rpaduueckux  (Hopmyi
€ro pojb B IPOTHO3HPOBAHWUU CBOICTB | aTOMOB XUMUYECKHUX
XUMHUYECKHX 3JIEMEHTOB U UX | 2JIEMEHTOB B
COEIMHEHU; HOPMAaJIbHOM 51
- KBaHTOBO-MEXaHHYECKOE CTPOCHHE | BO30YKICHHOM
aTOMOB, MOJIEKYJ H XUMHYIECKOH CBSI3H; COCTOSTHHSIX.
- OCHOBHBIC KJIaCChl HEOPTaHMYECKHX
BEIIECTB, CBOMCTBA WX  THUINHUYHBIX
IIPEACTaBUTENCH;
- XHMHIO 3JIEMEHTOB U HX COSANHECHHUH.
YMmerh: Iepeuucnenue MIPaKTUYECKOe
- IpUMEHATh XHMHUYECKHEe TEOPUM | | TPUBHMANBHBIX HA3BaHUH | 3aHATHE,
3aKOHBI, KOHLENIMM O CTPOCHHH M | HEOPraHHYECKUX nabopaTopHast
PEaKIMOHHOM CIOCOOHOCTH | COeIMHEHMH W TpaBWi | paboTa,
HEOPTaHMYECKUX BEIIECTB,; COCTaBJICHUS] Ha3BaHUH | TECTHPOBaHUE,
- KPUTHYECKH OIICHHUBATH CBOH | 1O MEXIYHapOJHOW | KOHTPOJIbHAS
JIOCTOMHCTBA ¥ HEAOCTATKH; HOMEHKJIaType pabora, 3K3aMeH
- MIPOBOJUTH pacyeTsl no | UIOITAK.
TEPMOXMMHUYECKUM YPaBHEHUSIM PEakInii;
- TpelCcKa3blBaTh TEPMOJMHAMHYECKYIO
BO3MOXKHOCTh TIPOTEKAHUSI XHMHUYECKHX
peakuui;
- penaTh pacyeTHbIE 3a8a4H.
Baagers: Ipenckazanue MIPAaKTUYIECKOe
- HaBblkaMM pabOTBl C PaCUETHBIMH | BO3MOXKHOCTEl 3aHATHE,
¢dbopMynaMu, pemarb  pacueTHblE M | OCYLIECTBIICHHUS nabopaTopHast
9KCHEPUMEHTAIBHBIC 33a4H 110 XHMHH; XMMHYECKHX TpoIeccoB | paboTa,
- criocobamu OpHEHTAITUH B|cC TOYKH 3peHHs | TECTHPOBaHUE,
Ipo¢eCCHOHATIBHBIX HUCTOYHUKAX | XHMHYECKOMH KOHTPOJbHAS
nHdopmannu (>xypHaIBI, CalThl, | TEPMOANHAMUKHI u | pabora, 3auer,
o0OpazoBarenbHbIE TIOPTAJIbI); KHHETHKH. 9K3aMEH
- criocobamu MozenupoBanus | Ilepeuncnenue
9KCHEPUMEHTA 110 XUMHUH. OCHOBHBIX  TOJIO>KEHUIT
- TEXHOJOTHMsSMHU  CaMOpEryslud U | TEOPUH OBP.
camo00pa3oBaHuUs [lepeuncienne mpaBui
KaTOMHBIX W  aHOJHBIX
MPOLIECCOB npu

ANIEKTPOJIM3E PACILIABOB
W PAacTBOPOB H MPH
paboTe TaTbBaHUYECKUX
JJIEMEHTOB.
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6.2 Illkana oneHNBaHUsI IVIAHUPYEMBIX Pe3yJabTATOB 00y4eHUs!

6.2.1 Texyuuii u pyoe:KHbII KOHTPOJIb
B pamkax Tekyiero u pyoe:kHOTro KOHTPOJIS 110 IUCIHUIIMHE CTYACHT MOXKET Ha0paTh 10

70 6amioB
Cemectp IIIkaya oneHUBaHUA
0-35 6amnos 36-50 6amnos 51-60 Gamnos 61-70 GamioB
2 YactnuHoe mnocemenue | IlojHOEe M yacTUYHOE ITonnoe nim TTommoe MOCEIICHNUE

ayIUTOPHBIX  3aHIATHM.
HeynosnerBopurensHoe
BBITIOJTHEHHE

mabopaTOPHBIX u
MPAaKTHIeCKUX  paboT.
[Tnoxas moAroToBka K
0aIbHO-PEHTHHT OBBIM

MEpPOIPUATHSM.
CryneHt HE
JIOITyCKaeTCst K
MIPOMEKYTOUHOMN
aTTecTaluu

MOCEIIEHUE
AyIUTOPHBIX  3aHATHI.
YactuaHoe

BBHINOJIHEHHE M 3aIUTa
nmabopaTOPHBIX "
NpaKkTHYecKux  pabor.
Beinonnenue

KOHTPOJIBHBIX  pador,

TECTOBBIX 3aJaHUM Ha
OIICHKH
«YJOBIIETBOPUTEIBHOY.

YaCTUYHOE
MOCENICHNE
ayIUTOPHBIX 3aHATUH.
ITomHoE
BBITNOJIHEHUE U
3aImra
71a00paTOPHBIX U
NpaKTHYECKUX pador.
Beinonnenue
KOHTPOJIBHBIX paboT,
TECTOBBIX 3aJJaHUN Ha
OLIEHKHU «XOPOILOY.

ayIUTOPHBIX 3aHATUH.
IlonHoOE BBITIOJTHEHHE U
3ammTa J1a00paTOPHBIX
" MIPAKTUIECKUX
3aHATHH. BEITToIHEHNE
KOHTPOJIbHBIX  paborT,
TECTOBEIX 3aJaHUM Ha
OLICHKU «OTIHYHO.

6.2.2 IIpoMe:KyTOYHAsSI ATTECTAIUS
OrneHka pe3ynbTaToB OCBOCHHS y4eOHOW AMCUUIUIMHBI BO 2 CEMECTpE MPOBOJIUTCS IO
HIKaJe, MCIO0JIb3yEMOM Ha DK3aMEHe:

Cemecmp Llxana oyenusanus
HeynosnerBoput Y noBneTBOpUTEND Xopouio OTnuyHO
€JIBHO HO (81-90 6aitoB) (91-100
(36-60 6ayutoB) (61-80 6aywtoB) 6aJIoB)
2 Crynent umeer 36-60 | Crymentr wumeer 36-50 Crynent umeer 51- | Crynent umeer 61-

0ajajJoB IO HTOraM
TEKYIIETo 31
PYOEKHOTO KOHTPOJIA,
Ha DJK3aMeHe He al
IOJIHOI'O OTBETAa HU Ha
OJIMH BOTIPOC.
CryzneHt umeer

36-45 GawioB 1o
WUTOTaM TEKYIIEeTo |
pyOeXKHOTO KOHTPOJIS,
Ha  DJK3aMeHe  Jai
MOJIHBIM OTBET TOJIBKO
Ha OJIMH BOTIPOC

0aloB MO WTOTaM
TEKYIIETO M pyOesKHOTO
KOHTPOJISI, HAa 3K3aMCHE
Q]I TIONHBIA OTBET Ha
OITMH BOTIPOC u
YaCTHYHO (ITOJTHOCTBHIO)
OTBETHJI Ha BTOPOMA.
Cryment wumeer 46-60
0aoB MO WTOTaM
TEKYIIEro U pyoekHOTO
KOHTPOJISI, HA dK3aMCHE
Jlajl TIOJIHBIM OTBET Ha
OIMH  BOIPOC WA
YaCTUYHO OTBETHJ Ha
o6a Borpoca.

CrymeHT wWMeeT 1O
UTOTaM  TEKYyIero H
PYOECKHOTO ~ KOHTPOJIS
61-70 OamioB Ha
IK3aMEHE HE Jan
MOJIHOI'O OTBETa HH Ha
OJIMH BOIIPOC.

60 G6amnoB Mo UToraMm
TEKYIIETO U PyOeKHOTO
KOHTPOJIA, HA SK3aMEHe
JIaJl TIOJTHBIA OTBET Ha
OJIMH BOTIPOC U
YaCTHYHO (TTOJTHOCTHIO)
OTBETHII Ha BTOPOH.
Cryzaent umeet 61
— 65 6a/mIoB MO UTOTaM
TEKYIIETo U PyOeKHOTO
KOHTPOJISA, HA DK3aMEeHE
Jlajl MOJIHBIM OTBET Ha
OJIMH BOTIPOC H
YaCTUYHO OTBETHII Ha
BTOpoi. CTyZeHT uMeeT
66-70 O6ayuToB MO UTOraM
TEKYIIETO U PyOeKHOTO
KOHTPOJIS, HA SK3aMEHE)
Jlajl IOJIHBIN OTBET
TOJIKO Ha OJIUH BOIIPOC.

70 OayJIOB ITO UTOTaM

TEKYILEro u
pyOexHOTO
KOHTPOJIS, Ha
9K3aMeHe Jan
NOJNHBIA  OTBET Ha
OMH  BOIPOC |
YaCTHYHO
(TonHOCTHIO)

OTBETHUJI Ha BTOPOH.
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7. YueOHO-MeTOANMYECKOE 00ecneyeHre TUCIIUIITTHHbI

7.1. OcHoBHas1 JUTEpaTYpa

1. I'muaka H.JL. O0mas xumusi: yaeOHUK st OakanaBpoB-18-e¢ 3. mepepad. u gom. —
M.:U3n. KOpaiit:, 2015. - 898c.

2. I'muuka H.JIL 3anaun u ynpaxxHeHus 10 oOmend XuMHuH: y4el.-IpakTHd. mocodue Juis
OakanaBpoB. 14-¢ u3n. nepepad. u non. — M.: Uza. FOpaiir, 2014. — 236 c.

3. KapoB A.A., OmpoeBa P.3., XKunosa C.b., Xacanos B.X., Mupzoes P.C. Xumus
KOOPJIMHAIIMOHHBIX coeauHeHuii. Metoa.mocodue- Hanpumk: Kab.-bank. Ya-1, 2012. -64c.

7.2. lonoJTHUTEIbHAS JIUTEpaTypa
1. Kiapos A.A., Mykoxkesa P.A., KoukapoB XK. A. u ap. OOmas u HeopraHuueckas
xumus: YueOHoe nocobue. -Hanpunk Kab6.-bank. Yu-t, 2013. -63c.

2. . llaBnoB H.H. O6mas u Heopranudeckas xumusi. — M: Ipoda, 2014.

3. Koposun H.B. O6mas xumus. — M.: Beiciras mikona,2014.

4. Jyaunckuit Il Kypc xumum. OOmass Xumus, XUMHUS KOHCTPYKIIMOHHBIX
MarepuasioB. —M.: Beicias mikosna,1985.

5.  TperbsxoB FO.Jl. Heoprannueckas xumus. XuUMHS 3JIEMEHTOB: YYeOHUK IS

BY30B: B 2 KHUTax. -M.: Xumus, 2008.

6. Heopranwueckas xwumus. B 2 xuwrax// Ilom pen. 1O.J[. TperbsikoBa. - M.:
ACADEMA, 2004.

7. lpaiisep 3.J. Heoprannueckas xumus. B 2 romax. - M.: Mup,2004.

7.3. IlepeyeHb y4eOHO-MeTOAMYECKHUX Pa3padoToK

1. Kspos A.A.. XKunosa C.b.. KoukapoB XK.A. u ap. O0mas u HeopraHuyeckas
XUMHSA: 3aJaHdSd ¥ METOIMYECKUE PEKOMEHJAIMU U CaMOCTOSTeNbHONW paboTsl. Hampumk:
KaGapnuno-bankapckuii Yauepcurer, 2011- 55 c.

2. Txamoxos H.U., KapoB A.A., UepkecoB b.X., Bunnmxea M.K. O6mas u
HeopraHuueckass XuMusi: 3aJaHus U MeTojaudeckue pekomennanuu. — Hanpuuk: Kabapauno-
bankapckuit Yausepcurert, 2009. — 47 c.

3. Kapos A.A., Ompoesa P.3., Kwumosa C.b., Xacanos B.X., Mupsoes P.C.
XvMusl KOOpAMHAIMOHHBIX coenmHeHm.Metoz.rtocoome- Hampumk: Kab.-bank. YH-T,
2012. -64c.

4, Ksapo A.A.. Kunosa C.b.. KoukapoB X.A. u ap. Obmas u Heopranudeckas
XUMHUA: 3aJaHud UM METOJMYECKHE PEKOMEHJALUHU Ul CaMOCTOSTeNbHOU paboTsl. Hambuuk:
Kabapnuno-bankapckuii Yausepcurer, 2011- 55 c.

5. Txamoxos H.U., KsapoB A.A., UepkecoB b.X., Bunmmxkea M.K. OO6mas u
HEOopraHuyeckas XuMusi: 3aJaHus M MeToAuudeckue pekomenaauuu. — Hanpumk: KaGapauno-
bankapckuii Yausepcuret, 2009. — 47 c.

8.XacanoB B.B., Kwmoa C.b.,, BunmmxeBa M.K., UYepkecoB 3.A. Xumus:
JlaGopatopHslii mpakTukyMm — Hanpuuk.: Ka6. - bank. yu-1, 2011. — 99c.

9.Xacanos B.B., Ksapos A.A., Kunosa C.b. u ap. Xumusa HemeramuioB JlabopatopHslit
npakTukyMm — Hanpuuk.: Kab. - bank. yn-1, 2012. — 39c.

10.KoukapoB XK.A., Ksapo A.A., TxamoxoB H.W., TembGoror b.K. OOmas u
HeopraHuueckas Xumus: Jadbopatopusie padotsl — Hanpuuk.: Kab. - bank. yu-1, 2010. — 124c.

7.4. llepuoguyeckne U3IaHus
1. XKXypHan HeopraHUYECKON XUMHUHI
2. Kypnan obmieit xumuu
3. Kypnan pusndeckoit XumMuu
7.5. UuTepHeT — pecypcsl
1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html
2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
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http://www.chem.msu.su/rus/teaching/shevelkov2.pdf

3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html
4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
5) http://www.openkbsu.ru/moodle/course/view.php?id=116

7.6 Ilepeyennb npodeccHoOHATBHBIX 023 JTaHHBIX U HHGOPMALMOHHO-CIIPABOYHBIX
cucTremM

1. http://www.diss.rsl.iu - — 3B PI'B -  DiekTpoHHBIE  BEpPCHUH  MOJHBIX
TEKCTOB JIUccepTaluid 1 aBropedeparoB u3 ¢honaa Poccuiickoit rocy1apcTBEeHHONH OMOINOTEKH

2. http://www.scopus.com — Sciverse Scopus wusmatenbcTBa «Dib3eBup. Hayka u
TexHoJorum». PedeparuBHas u aHanutudeckas 0a3a JaHHBIX

3. http://elibrary.ru — DnexrporHas OMOIMOTEKa HAYYHBIX TYOIHKALIUH.

4.  http://polpred.com — O630p CMU Poccuu u 3apydexns. [TosHbIe TEKCTH + aHATUTHKA
u3 600 u3ganumii mo 53 otpacisim

7.7 IlporpammHoe obecrniedyeHre COBpeMEeHHbIX MHGOPMAIHOHHO-KOMMYHHMKAIHOHHbBIX
TeXHOJIOT Ui
Mponyktet MICROCOFT  (Desktop Education ALNG LicSaPk OLVS
AcademicEdition Enterprise) moamrcka (Open Value Subscription) Ne V 2123829, Kaspersky
Endpoint Security Crannaprasiit Russian Edition Ne nunensun 17E0-180427-050836-287-197,
Acrobat Reader, WinRaR

8. MarepuajibHO-TEXHUYECKOE O0ecniedeHne T CHUIIUHbI

3aHATUS NO TUCHMIUIMHE MPOBOJATCS B CHELMATBHBIX NMOMELICHUAX (AyAUTOPUAX) JUIS
IIPOBEJCHUS 3aHITUN JIEKIIMOHHOTO THIA, MPAKTUYECKUX U J1a00paTOPHBIX 3aHITHH, IPYNIIOBBIX
U WHIMBHUIyalbHbIX KOHCYJbTAllUH, TEKYLIEro KOHTPOJII M IPOMEKYTOUHOW aTTecTalluu.
AynuTOpUM YKOMIUJIEKTOBaHbl CHELMATU3UPOBAHHON MeEOEIbl0 M TEXHUYECKUMU CpPEICTBa
00y4yeHHMsI, CITyKAIIUMU 71 TIpe/icTaBlIeHust UHGOpMalMK OObIION ayAUTOPUH.

Jlns  mpoBeneHuss 3aHATUM  JIGKIIMOHHOTO TUIIA HMMEIOTCS  JIEMOHCTPALMOHHOE
o0opynoBaHue U y4eOHO-HATISITHBIE TTOCOOUSI.

JlaboparopHble pabOThI, MPOBOAATCS B ClIEHUATU3UPOBAHHON XUMHUYECKOH 1abopaTopuy,
OCHAIIIEHHOW HEOOXOAMMBIMHM peaKkTUBAaMHM M OOOPYAOBAaHUEM JJIsl MPOBEAEHUS J1a00paTOPHBIX
3aHATUH IO MPOrpaMMe Kypca «XUMUsD».

Jns camocToATenbHON paboThl OOYYaAIOUIMXCS HMEIOTCS IOMEIEHHs], OCHAIllCHHbIE
KOMIIBIOTEPHON TEXHUKOW ¢ BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu "MHTepHeT" n obecneuenreM
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEeIbHYIO CPEAYy OpraHU3aIIH.

9 OcobennocTn peanu3anvm JUCHUIUVIMHBI JId HMHBAJHIAOB H JHI C
OIrpaHUYCeHHBIMHA BO3MOKHOCTAMHU 3I0POBbHA

JIns CTyIeHTOB ¢ OrpaHMYEHHBIMU BO3MOYKHOCTSMH 310POBbSl CO3JaHbI CIELUAIBHBIC
YCJIOBHS ISl TOJy4deHUs oOpa3oBaHus. B 1emsiX JAOCTYMHOCTH TIOJIYYEHHS BBICIIETO
o0Opa3oBaHus M0 00pa3zoBaTeNbHBIM MPOrpaMMaM HHBAIWIAMH W JUIAMH C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSI YHUBEPCUTETOM 00€CTICUNBACTCS:

1. AnbrepHatuBHas Bepcusi OQUIMAIBHOTO caiita B cetn «VHTepHeT» s
CJ1a00BUIAIINX

2. 115 IHBAaMUIOB C HAPYIICHUSIMU 3peHUS (cI1aboBUISAIINE, CIICTIBIC)

- TPHUCYTCTBHE AaCCUCTEHTA, OKAa3bIBAIOMIETO OOyYaromeMycsi HeOOXOIUMYIO IOMOIIb,
IyOnMpoBaHUE BCIyX CIPABOYHON HMH(OpMaIMKU O paclUCaHWUU YYEOHBIX 3aHSATHUI; HaIU4ue
CPEACTB Il YCHUJIEHHUS OCTAaTOYHOTO 3pEeHUs, OpalIeBCKOW KOMITBIOTEPHOW TEXHHUKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBH3yallbHOTO JOCTyNa K WH(OpMAaIUU, MPOrpaMM-
CHHTE3aTOPOB PEUH M APYTUX TEXHUUYECKUX CPEACTB MpUeMa-Tiepeaadn yueOHo nHGOpMAaIi B
JOCTYMHBIX opMax Ui CTYJIEHTOB C HAPYIICHUSIMH 3PECHHUS,
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- 3aJIaHU 1T BBITIOJTHEHUS HA SK3aMEHE 3aUNTHIBAIOTCS ACCUCTEHTOM;

- TNHUCHbMEHHbIE 33/IaHUs BBINOJHAIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
00yyJarommmcs;

3. 118 WHBAJIMIOB M JIUI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3[0POBBSI IO CIYXY
(cmabocaplmiamniye, Tayxue):

- Ha 3ayeTe/IK3aMeHe MPUCYTCTBYET ACCUCTEHT, OKA3bIBAIOIIUN CTYACHTY HEOOXOIUMYIO
TEXHHYECKYI0 TIOMOIIb C YYETOM HHIAMBHIYAJIbHBIX OCOOCHHOCTEW (OH TIOMOTaeT 3aHsATh
pabouee MeCTO, MepeABUTaThCs, MPOUYUTATh U OPOPMUTDH 3aJIlaHUE, B TOM YHCIIE 3alKMChIBas MO
JTIUKTOBKY);

- 3a4eT/7K3aMeH MMPOBOJUTCS B MUCbMEHHOU (opMe;

4. JIns MHBAIUIOB M JIMIl C OTPAHHMYECHHBIMH BO3MOXHOCTSMHU 3JI0POBbSI, WMEIOIINX
HapyIICHHUS OMOPHO-IBUrATENILHOTO ammapaTa, CO3[JaHbl MaTepHabHO-TEXHUYECKHE YCIIOBUS
o0ecreunBarOIie BO3MOXKHOCTh OECHPENMSITCTBEHHOTO JOCTyIa OOyJaromuxcss B ydeOHbBIS
noMeIeHusi, 0ObeKTy MUTaHMs, TyaJeTHble U JPyrue MOMEIICHHsS YHHUBEPCUTETa, a TaKxkKe
npeObIBaHMS B YKa3aHHBIX TTOMEIICHHUSIX (HATHYNE PACIIUPEHHBIX JBEPHBIX MTPOEMOB, IOPyUHEH
U IPYTUX MPUCTIOCOOTICHHIA).

- THCHbMCHHBIC 3aJaHUs BBIMOJHIIOTCS HA KOMIIBIOTEPE CO CHEIHMATH3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHUEM U HaIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKEJIAaHWIO CTYACHTA YK3aMEH MPOBOUTCS B YCTHOU (hopme.

OOyuarommuecs U3 4Kcia JIUIl C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBBSI 00€CIIeUEeHbI
JIEKTPOHHBIMU 00pPa30BaTEIBFHBIMU pecypcamMu B (opMax, aJalTHPOBAHHBIX K OTPAHHYCHUSM
UX 3/10POBbSL.

28



