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1 Heau u 3aga4M I CHUILTHHBI (MOILYJIA)

[eanb ocBOCHUS AUCIUIUIMHBI (MOIyIsi): (GopMUpOBaHWE y OOYYAIOIIUXCS CHCTEMBI
3HaHUM 3aKOHOB U TEOPUM COBPEMEHHOM XHMHUH, OCBOEHUE 3HAHUKW O XUMHYECKOMN
COCTaBIISIIOLICH €CTEeCTBEHHOHAYYHOW KapTUHBI MHpA, BAXKHEHIIMX XMMHYECKUX MOHSITHUSX,
3aKOHAX W TEOPUSX; OBIAJCHUE YMCHUSMU NMPHUMCHSTH MMOJYYCHHBIC 3HAHHS ISl OOBSICHEHUS
pPa3HOOOpPa3HBIX XUMUYECKHUX SBIICHUI U CBONCTB BEIIECTB.

3agaum OCBOCHUS AUCIUIUIMHBI (MOLYIIS):

—  U3y4YeHHUE MOHATUHN M 3aKOHOB HEOPraHMYECKON U OPraHn4ecKOl XHUMHUH;

—  pa3BUTHE JIOTUYECKOTO MBIIICHUS, POCTPAHCTBEHHOTO BOOOPaKEHHUS, TTPABUIIBHBIX
MIPEJICTaBICHHUA 00 OKPYXKAIOIIEeM MUPE, HEOOXOIUMBIX JUISI TPOIOJIKCHISI 00pa30BaHUsI.

—  pa3BUTHE HABBIKOB CAMOCTOSITEIbHOTO M3yYEHHUS! €CTECTBEHHOHAYYHOU JIUTEPaTypbl
Ha PYCCKOM SI3BIKE.

2 IlepeyeHb VIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS 10 JUCHUILIMHE (MO1YJII0),
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yJ1bTAaTAMI 0CBOEHUSI 00Pa30BaTeIbHOM MPOrpaMMbl

B pesynbrare ocBOeHUS AUCIHUILTUHBI (MOIYIIS) OOYJIArOIIHNACS JOIKEH:

3HATh: OCHOBHbBIC 3aKOHBbI XMMHUU: 3aKOH COXPAHEHHUS MacCChl BEIIECTB, MEPUOIUUCCKUN
3aKOH, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH ABOraJipo, 3aKOH JICUCTBYIOIINX MACC B KUHETHUKE U
TEpPMOJIMHAMUKE; OCHOBHBIE TEOPUM XHMHUHU: CTPOCHUS aTomMa, XHMHYECKOW CBS3H,
ANEKTPOJIUTUYECKON JIHCCOLMALMM COJIEH, KHCIOT W OCHOBAaHHM, CTPOEHHUS OPraHUYECKUX
COCIMHEHUHN, XUMHYECKYI0 KHHETUKY M XHMHUYECKYI0 TEPMOJIMHAMUKY; KIacCHU(PHUKAIUIO U
HOMEHKJIATYpy HEOPraHWYEeCKUX M OPraHWYECKUX COCIMHEHHUM; BAXKHEUIINE XUMHUYECKUE
MOHATHUSA: BELIECTBO, XUMHUYECKUI 3JIEMEHT, aTOM, MOJIEKYyJla, Macca aTOMOB U MOJIEKYJI, HOH,
paauKai, ajuloTPOIHs, HYKIUAbI U U30TOIbI, aTOMHbBIE S-, P-, d-opOuTaNM, XUMHUYECKas CBSI3b,
3JIEKTPOOTPHULIATEIIBHOCTh, BaJICHTHOCTh, CTENEHb OKHUCJICHHUSA, MOJIb, MOJISIpHAas Macca,
MOJISIPHBIA 00BEM, BEIIECTBA MOJEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS, KOMIUICKCHBIC
COCJIMHEHMS, TUCIIEPCHBIE CUCTEMbl, UCTUHHBIE PACTBOPHI, JIEKTPOIUTHUYECKAsT THUCCOLMAINS,
KMCJIOTHO-OCHOBHBIE PEAKIIMU B BOJHBIX PacTBOpax, IMAPOJIU3, OKACICHUE U BOCCTAHOBJICHHUE,
AIIEKTPOIIN3, CKOPOCTh XMMHUECKOHN peaKIliy, KaTaan3, TeTIoBoi 3 (PeKT peaknu, XuMUIECKOe
paBHOBecHE, KOHCTaHTa paBHOBECUS, VYIJEPOJIHBIA CKeNeT, (yHKIMOHAIbHAS TpYIINa,
TOMOJIOTHSI, CTPYKTYpHasT M NPOCTPAHCTBEHHAs W30MEpPHUs, OCHOBHBIE THUIBl pEAKIUi B
HEOPTraHWYECKOW U OPTaHMYECKOM XUMHH; OCHOBHBIE JTAOOpATOPHBIEC MPUOOPHI U 000PYyI0BaHUE,
TEXHHUKY 0€30MacHOCTH MpHU paboTe B XUMHUECKOH 1abopaTopui;

yMeTh: Ha3blBaTh XHWMHYECKHE BEHIECTBA MO MEXIYHAPOJHOM HOMEHKIATYpE;
ONpENENATh: BAJIEHTHOCTh M CTENEHb OKUCIEHHS XMUMHYECKUX 3JIEMEHTOB, 3apsij] MOHA, THII
XHMHYECKOW CBSA3U, MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, TUIl KPHUCTAJUIMYECKOW PEIIECTKH,
XapaxkTep cpe/bl B BOAHBIX pacTBOpax, OKUCIUTENIb U BOCCTAHOBUTENb, HAIIPABICHUE CMEUIECHUS
paBHOBECHs TOJl BIMSHHEM Pa3JIMUHBIX (PAKTOPOB, M30MEPHI M TOMOJIOTH, MPHUHAJIEKHOCTD
BEILECTB K PAa3JIMUHBIM KJaccaM OpPraHMYECKHUX COECIMHEHMI, XapakTep B3aMMHOIO BIUSHUSA
aTOMOB B MOJIEKyJaX, THNbl PEAKUUA B HEOPraHWUYECKOM W OpPraHMYeCKOM XUMUH;
XapaKTepu30BaTh: S-, P- U d-EMEHTHI MO HX MOJIOKEHHIO B mepuoaudeckoi cucreme J[.U.
MenpneneeBa; oOmpe XUMHYECKHE CBOMCTBA METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX  COEAUHEHMM; CTPOEHHE M  CBOWCTBA  OPraHUYECKUX  COEAUHEHMI
(YrJIeBoIOpOJI0B, CIUPTOB, (EHOJIOB, ANBJACTUIOB M KETOHOB, KapOOHOBBIX KHCJIOT, aMHHOB,
AMUHOKHUCIIOT M YTIJIEBOJIOB); OOBSCHSTH: 3aBUCHMOCTh CBOMCTB XHMHUYECKOTO JJIEMEHTa U
00pa3oBaHHBIX MM BEIIECTB OT IMOJOXKEHHS B mepuomuyeckor cucreme .M. Menpaeneesa;
3aBUCUMOCTh CBOMCTB HEOPraHMYECKUX BEIIECTB OT HMX COCTaBa M CTPOCHHUS; NPUPOAY U
crocoObl 00pa3oBaHMsI XUMHUYECKOW CBSI3M; 3aBHCHUMOCTh CKOPOCTH XMMHYECKOW PEaKIUU OT
pa3iauuHbIX (aKTOPOB, PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT CTPOCHUS MX
MOJIEKYJI;  BBINOJHATh XUMHWYECKUH OSKCIHEPUMEHT TMO: PACMNO3HABAHWUIO  BaKHEUIIMX
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB; MOJYYEHHI0 KOHKPETHBIX BEIIECTB, OTHOCAILLIUXCS K



U3YYEHHBIM KJIacCaM COEIMHEHHMH; MPOBOIUTH pacyeTbl IO XUMHUYECKUM (GopMylnaM u
YPaBHEHMSIM PEAKLIU; COCTABIATH OTUETHI K JJAOOPATOPHBIM paboTaM.

3 O0beM TUCHMILUIHHBI (MOAYJISI) € YKA3aHUEM KOJIHYECTBA aKaJleMUYeCKUX YacoB,
BbI/IEJIEHHBIX HA KOHTAKTHYI0 PadoTy 00y4aloummxcs ¢ npemnojaBarejieM (Mo BUIamM

YUeOHBbIX 3aHATHIT) U HA CAMOCTOSITEJIbHYI0O PA00Ty 00y4al0IHuXCs

OO0m1as TpyI0eMKOCTh AUCITUIUIMHBI COCTaBIseT: 4 3eT 144 akaJeMUYECKHX YacoB.

By yueOHol paboThl dopma 00yueHus Bcero
Ounas, JacoB
CeMecTp
2
OuHast
AyIuTOpHBIE 3aHATHS (KOHTAKTHASA 58 58
pabora o0y4arommxcs ¢
npenojaBartejieM), Bcero
B TOM YHCJIE:
Jlexumu (JI)
[Tpaktueckue 3anstus (I13)
Jlaboparopusie paboTs (JIP) 58 58
Cemunapsl (C)
Konnoksuymsi (K)
Jlpyeue 6uowvl ayoumopnou pabomol
CamocrosiTesibHas padora (Bcero) 86 86
B ToMm uncie:
KypCOBOI MPOEKT (pabota),
(camocTosaTenbHas padota), (KII-KP,
CP)
PacuetrHo-rpadpuueckue padbotsl (PI'P)
Pecgepar (P)
Kontponsnas pabdora (KP)
Ipyeue  6udvt  camocmosmenvhol 86 86
pabomwl
Bux  nmpomMexyTtouHOMl — arTecTanuu JK3aMeH JK3aMEH
(3ader, 3a4eT ¢ OLIEHKOMU, IK3aMEH)
OO6m1ast Tpy10€MKOCTh Jac. 144 144

4. Copep:kanue TUCHUIIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiesiaMm) ¢
yYKa3aHHeM OTBEJICHHOI0 HA HUX KOJMYEeCTBA AKA/IeMHYECKHX YaCOB  BUA0B Y4eOHBIX
3aHATHI VI 00y4yalommxcsi 04HOi (opmbl 00yueHust

4.1 CopepxaHue pa3aeoB IHCHUILIUHBI (MOLYJIsI)

Ne HaunmenoBanue

Conep:xkanue pasaena
n/n | pasaea JuCHUNIHHBI Aep pa3i

Moayab «Heopranmyeckasi XuMus»

[Ipenmer xumuun. Conepskanue, [EIU U 3a/1a4d Kypca.

HpCI[MCT XUMHHU. | XUMHYECKOE CAUHCTBO MUpaA.
1. OcHoBHBIE 3akoHEI ¥ | OCHOBHBIE 3aKOHBI U IOHATHS XUMHM: aToOM, MOIJICKYJa, MOJIb,
IIOHATHUA XUMHNHU OTHOCHUTCIIbHAsA aTOMHasA U MOJICKYJISIpHAsA Macca, MOCTOSAHHAA

ABoragpo. 3akOHBl COXpaHEHHUS MacChl W  DHEPIHH,




MOCTOSHCTBA CcoCTaBa, ABOrajgpo. OKBHBAJEHT. 3aKOH
SKBHUBAJIEHTHBIX OTHOLICHUN. MoJisipHas Macca S5KBUBAJICHTA.

Knaccer CJIIOKHBIX
HEOPraHUYECKUX
COEeIUHEHUI

Oxkcuapl, UX KiIaccHu(pUKalMs, HOMEHKJIATYpa U XUMHUYECKHE
CBOICTBA.

Kucnotel, ux kiaccudukainus, HOMEHKJIATYpa ¥ XUMHYECCKUE
CBOICTBA.

OcHoBaHus, UX Kiaccu(UKaIMsI, HOMEHKIIATypa U XUMUYECKHE
CBOICTBA.

Comn, wux kinaccudukanus,
CBOICTBA U MOJYYCHHUE.

HOMCHKIJIaTypa, XHUMHYCCKUC

Ilepuoauueckuii 3aKoH
u nepuouyecKas
cucrema ..
MenneneeBa

Ilepuonbr u rpynmnbl. DPUMYECKUH CMBICI MOPSAKOBOIO
HOMEpa, HOMEpPOB Iepuoja U rpymnmsl 3eMmeHTta. CtpoeHue
aToMOB. ATOMHasi opOuTainb. PacnpeneneHue 3JI€KTPOHOB IO
opOuTanaM B COOTBETCTBHHM ¢ MpHHUIUIIOM [laynu u mpasBuiiom
XyHaa. DOneKkTpoHHas KoHdurypamus aroma. BajeHTHbIe
95eKTpoHbl. OCHOBHOE U BO30YKIIEHHBIE COCTOSIHHS aTOMOB.
DnexTpoHHas KilacCU(pUKalUs XUMHUUECKUX 3JIEMEHTOB (S-, P-,
d- snementsi). CoBpeMeHHass (HOPMYJIUPOBKA MEPUOTHUECKOTO
3aKOHA U COBPEMEHHOE COCTOSHHUE TEePUOJAUYECKON CHUCTEMBI
xumuueckux sneMeHtoB .M. MennaeneeBa. XapakTtepucTuka
XUMHYECKOT0 3JIEMEHTa 10 ero noioxkenuto B [lepuoauueckoit
cucreme JI. W. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUS
paanyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METaJUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJIaM.

Crpoenue aroma U
XUMHNYCCKasA CBsA3b

[lepBrle mpencraBieHUs O CTpoeHMHM aroma. Mognens aroma
Tomcona. OmbeiT Pesepdopna. Ilmanerapras Mojmenb aroma
Pesepdopna. Teopus crpoenuss aroma Bojgopojga H. bopa.
CoBpeMeHHbIE KBAaHTOBO-MEXAHUUYECKHUE IMPEICTABICHUS O
CTPOCHUHM aTOMOB. S-, P-, O-, f — s;meMeHTBI. DIEKTPOHHBIC
KoH(purypauuu aromMoB. [IpuHIMI MHHUMaJbHOM >SHEPTHUU.
Mpuamun Ilaymu. IlpaBuno Xynpma. CtpoeHue saapa aToma.
N3otonsl. PanroakTMBHOCTS.
XapakTepucTuKa  CBOWCTB  JJIEMEHTOB
COBPEMEHHON KBAaHTOBO-MEXAHUYECKOU
aToma.

Atomubiii pamuyc. Ilorennuman wonmszammu. CpoAacTBO K
NEKTPOHY. DJIEKTPOOTpULATENBHOCTh. [Ipupona xummudeckon
cBsa3u. llepepacnpeneneHue 3JIEKTPOHOB NpU 00Opa3oOBaHUU
CBA3U.

KoBanentnast cBsi3b. ['mOpuamzanusi aTOMHBIX opOuTaneil.
KpatnocTh cBsizu. Tumel cBsA3el. DHEPrusi KOBAJIEHTHON CBSI3H.
Haceimennocts cBs3u. HampasieHHOCTh.  B3ammopericteue
JIEKTPOHHBIX opOuTanedt. IlodsipHOCTF M MONAPU3YEMOCTh
CBA3U.

JIOHOpHO-aKLENTOPHAs CBS3b.

HNonHas cBs13b. DHEPrus U CBOMCTBA CBA3H.

Mertannu4deckast CBsi3b. JHEPIUsl U CBOMCTBA CBA3H.
MexmolieKyIsipHbIe B3auMOAeHCTBUA. BonopoaHas CBs3b.
Cunbl Ban-nep-Baanbca. ['mapodoOHbIe B3auMoeiicTBUSI.

Ha
Teopuun

OCHOBaHHH
CTPOCHHS

OKHUCITUTENBHO-
BOCCTAHOBUTEJILHBIE
peaKIu

Ilonate 00 OKHCIUTENHHO-BOCCTAHOBUTEILHBIX peaKkuusix.
CrereHb OKHUCIICHUS U IpaBujia €€ OIpcaACICHUSA. Baxueiine
OKHCIINTCIIN n BOCCTAaHOBHTCIIH, nux ITOJIOKCHUEC B




MEPUOANYECKON cucTeMe. OKHCIUTENBHO-BOCCTAHOBUTEIbHAS
JIBOMICTBEHHOCTb. Meron 3JIEKTPOHHOI'O Oananca.
Knaccugukanus oKMCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH.

XuMHuUecKas KHHETHKaA.
Xumudgeckoe
paBHOBECHE H  €r0
CMEILIEHHUE.

OcHOBHBIE TIOHATHUS XUMHUYECKOM KuHeTukHu. [lonsatue o
CKOPOCTHU TOMOT'€HHBIX U I'€T€POTr€HHbIX XUMUYECKUX PEAKIIUM.
3akoH jeicTByromux wmacc (kuHetudeckuit). Koncranta
ckopoctH peakuuu. KuHernueckue ypaBHeHUs. BnusiHue
TeMIepaTypbl Ha cKopocTh peakiuu. IIpaBmio Bant-T'odda.
Karanutnueckue peakiuum u KaraiauzaTopbl. OcoOeHHOCTH
KaTaJIn3aTOPOB. | OMOT€HHBIN U FE€TEPOreHHBIA KaTalIn3.
OOpatumble 1 HeOOpaTHUMble XUMUYECKUE pEaKluu. Y CIOBHE
paBHOBECHS. 3aKoH JIEHCTBYIOIUX Mmace
(TepmonmHamuyeckuii). KoHcTaHTa XMMUYECKOTO PaBHOBECHSI.
CMmerieHue XMMUYECKOTO PaBHOBECHUS M (PAKTOPBI, BIHSIOLINE
Ha ero cmeuenue. [Ipunnun Jle [laTense.

JucniepcHble CUCTEMBI,
pPacTBOPBL.

[lonatue o pucnepcHbIX cuctemax. PactBopsl. CrocoOsr
BBIPa)XXEHUSI COCTaBa pacTBOpa: MaccoBas J0Jisi PACTBOPEHHOIO
BEIIECTBA, MOJISIPHASI KOHLICHTPAaLHs.

PactBopumocts.  Mexanusm  00pa3oBaHusi  pacTBOPOB.
ComnbBartsl. ['uapatel. TemmoBoit 3 dext pacTBopeHwUs.

Teopus  »IEKTPOIUTHYECKON  aucconuanuu  AppeHuyca.
CBoiicTBa pacTBOPOB AMEKTPOJUTOB. CHIIBHBIE AJIEKTPOIUTHI.
Cnabbie snexkTponuTsl. CTEeneHb M KOHCTaHTAa IUCCOLIMAINH,
BIIUSHUE HAa HHUX pPa3IMYHBIX (hakTopoB. Peaknmm HOHHOTO
oOMeHa B pacTBOpax JIEKTPOIUTOB.

Huccoumarnusas  Boabl. MoHHOE  NpPOM3BENEHHUE  BOMBI.
Bogopoansiii mokazarens pH. ['mapokcuinbpHBIM TOKa3aTelb
pOH. Buaget cpen  pactBopoB.  KuCIOTHO-OCHOBHBIE
nHaukaropsl. [loHaTue o ruzposnuse comnei.

Moayab «Opranunyeckasi XUMHsD)

Teopetnueckue
OCHOBBI OpPTraHUYECKON
XUMUU

Teopus  cTpoeHMss  OpraHMYECKUX  coeauHeHud  A.M.
BytnepoBa. OcHOBBI KJIacCUPUKAIMK W  HOMEHKJIATYPBI
OpraHMYeCKUX coeTMHEeHHI. CBSA3b B OPraHUYECKON XHUMUH.

YrneBoxoposl

Aunkanbl. ['oMonoruueckuid psi, M30MEpUs, HOMEHKJIATypa.
Mertoibl ONy4YEHHs, XMMUYECKUE CBOKCTBA.

Ausnkenbl. ['oMonoruueckuid psi, M30MEpUs, HOMEHKJIATypa.
Meronbl 1mONy4YEHHs, XMMHUYECKHE CBOWCTBA. JlMEHOBBIE
yrieBogoposl. [lomnmepusanus nuenos. Kayuyku.

Ankunbl. ['omonoruueckuil psii, U30MepUsi, HOMEHKJIATypa.
XUMHUYECKUE CBOMCTBA.

Apenbl. ['omonoruueckuii psn, HU30Mepusi, HOMEHKJIATYpa.
XUMHUYECKUE CBOMCTBA.

10.

IIpousBogHbIe
YII€BOIOPOAOB C
OJIHOM
GyHKIIMOHATBHOU
TPYIIION

Cnuptel u  Qenonbl. Kraccudukanus, HOMeEHKIaTypa U
n3oMmepus. XuUMHUYECKHe CcBoWcTBa. IIpocTele M CIOXKHBIE
3UpHI.

KapOonunbHble  coequHeHHs  (lIbJETHABI U KETOHBI).
Knaccudukanus, HOMEHKIaTypa U H30Mepusa. XHUMHUYECKHE
CBOICTBA.

KapOoHoBbIe KHCIOTHI M MX Hpou3BojHble. Kiaccudukarmys,
HOMEHKJIaTypa M Hu30Mepus. XUMHUYECKHE  CBOWCTBA.
JlukapOOHOBBIE U HEeTpeieNbHbIe KUCIOTHI.

11.

IIpuponHeie

Jlununpl. Knaccudukanus, cTpoeHre 1 XMMHYECKUEe CBOMCTRA.




COCMHEHUS VYrneBonbl (caxapa). Monocaxapuabl. CTpoeHHe, H30MepHs,
cBoiictBa.  [lucaxapuapl. Ilomucaxapuasl  (kpaxman U
KJIETYATKA).

Awmunokucnotsl. Kinaccugukanys, ctpoeHue 1 O1oorudeckas
poib. dusndeckre 1 XMMUYECKHUE CBOUCTBA.

Homunentuapr u  Oenku. Knaccudukanums, crpoeHue u
Ouosiornyeckas posb. u3nueckue U XMMUYECKHUE CBOMCTBA.

4.2 Paznenbl TUCHMIUIMHBI (MOXYJISA) M BBl 3aHATHI
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Monayab «Heopranmyeckasi XuMHsI»
1. [Mpenmer xumun. [leproandeckas cucTeMa XMMUYECKHX
sanemenToB. (IICXD). Ilepuommueckuii 3axkon [I.W. 4 8 12
MenieneeBa. CTpoeHue aTroma.
2. Kitacchl C10KHBIX HEOPraHUYECKUX COETMHEHUI. 6 8 14
3. XHUMHYECKas CBS3b U CTPOCHHUE BEIECTBA. 6 8 14
4. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. 4 8 12
5. XuMH4eckasi KHHETHKa. XUMHUUECKOe PAaBHOBECUE U €T0 5 10 | 16
CMEIICHHE.
6. JlicriepcHble CUCTEMBI M PACTBOPBI. 6 8 14
Moayab «Opranuyeckass XHMHUSI»
7. Teopernueckre OCHOBbI OPraHU4eCKOU XUMHUH 4 8 12
8. YTr1eBoaopo/ibl 6 8 14
9. [Tpon3BoOIHEIEC YTIIECBOIOPOAOB C OTHOM 8 10 | 18
(GYHKIMOHATIBHOM rpynmoi
10. | IlpupopaHbie cOeTMHEHUS 8 10 | 18
Hroro 58 86 | 144

S5.MeToauyeckne yKa3aHUs CJAyLIATENAM

5.1 Mertoauyeckue peKOMeHAALMHU 110 NOATOTOBKE K MPAKTHYECKUM 3aHATUAM

[TpakTHueckue 3aHATHS UMEIOT LIETIbI0 YCBOEHUE U PA3TPAHNYEHHE OCHOBOIIOJIATAOIINX
B TEOPETUYECKOM Kypce IOHITHUH, CIIOCOOCTBYIOT 0o0Jjie€ IOJHOMY M KOMIUIEKCHOMY
(GbopMHpOBaHUIO y ciylaTelaed CHUCTeMbl 3HAHMHA 3aKOHOB M TEOpPUIl COBPEMEHHOW XMMMHH,
OCBOCHME 3HAHMM O XHMMHMYECKOM COCTaBIIAIOLICH ECTECTBEHHOHAy4YHOW KapTHHBI MHpA,
BOXHEMIINX XUMUYECKMX IOHATUAX, 3aKOHAX M TEOPUAX; OBJIAJECHUE YMEHUSIMHU INPUMEHATH
MOJIyUEHHBbIE 3HAHUSA JUIsl OOBACHEHUS pPAa3sHOOOpPA3HBIX XMMHYECKHUX SBICHMM U CBOMCTB
BEIIECTB.

B xone moArotoBku kK ceMHHapy HEOOXOAUMO OOpaTUThCS K KOHCIEKTaM JIEKIUH 1o
COOTBETCTBYIOLIIUM TE€MaM, a 3aTeM OOpaTUThCA K y4eOHBIM MOCOOUSM, PEKOMEHIOBAaHHBIM K
cemuHapy. B cBA3M ¢ Tem, 4TO B JaHHOM Kypce€ NIpPEIyCMOTPEHBI TEMBbI, PACKPHIBAIOLINE
OCHOBHBIE AJIEMEHTBI METO/I0JIOTUN HAYKH, TaKUE KaK J0Ka3aTelIbCTBO M apryMeHTanus, (JopMbl
pa3BUTHS 3HAHUSA HEOOXOUMO 0OpPATUTHCS U K COOTBETCTBYIOIIMM YUEOHUKAM.

Ha  mpakTHueckux — 3aHATHAX  CIIyIIATeN0  HEOOXOOUMO  OBITh  TOTOBBIM
apryMEHTHPOBAHHO JIaTh OTBETHl Ha Cc(OpMyTUpOBaHHBIE IMpPENoJaBaTeleM BOIPOCHI,
MPOJEMOHCTPUPOBATh 3HAHUS, MOJYYEHHbIE U 3aKpelyieHHble MpPHU IMOATOTOBKE K CEMHUHapy,




MMETb BO3MOKHOCTh BBIMOJHUTH MPAKTUYECKOE 3aJJaHUE MO UCIIOJIb30BAHUIO METOJOB, CPEACTB
HAy4YHOTO TBOPUYECTBA.
Bunbr paboT, KOTOPBIE UCIONB3YIOTCS Ha TPAKTUYECKUX 3aHATHUSX, CIICIYIOIIHE:
*  YCTHBIH OIPOC;
*  TECThI;
*  3agaHusl.

5.2 Meroanyeckue peKOMeHAAIUN CJIYHIATEISIM M0 CAMOCTOSITeIbHOM padoTe

Pabora nmomkHa CHCTEMaTHYECKHM KOHTPOJMPOBATHCS IpernoaaBatensiMu. OCHOBOM
CaMOCTOSITENIbHOW PabOThl CIYXKHT MPAKTHYECKUN Kypc, KOMIUIEKC TOJTYYEeHHBIX 3HaHWH. [Ipu
pacripesielieHul  3a/laHuil  oOydJaromecs IMOJy4aroT MHCTPYKIUH 10 HX BBINOJHEHHIO,
METOMYECKHE YKa3aHHsI, TOCOOUsI, CIIUCOK HEOOXOAUMOM JTUTEPATYPHI.

CamocrosTenpHas paboTa HOCUT JEATEIbHOCTHBIM XapakTep, W TOITOMY B €€
CTPYKTYPE MOXXHO BBIICIUTh KOMITOHEHTBI, XapaKTepHBIC JUIS JCATEIbHOCTH KaK TaKOBOW:
MOTHBAIIOHHBIC 3BEHBS, MMOCTAHOBKA KOHKPETHOHM 3aj1aud, BBIOOP CIOCOOOB BBIOIHEHHMS,
UCTIOJTHUTEIILCKOE 3BEHO, KOHTPOJIb. B CBS3M C OSTUM MOXXHO BBIICIHTH  yCJIOBUS,
o0ecTeynBaroIIre YCIEITHOE BBIITOIHEHHE CAaMOCTOSTENIbHOW PaOOTHI:

1. MoTuBHpPOBAaHHOCTH YU4E€OHOIO 3aJaHus (JIJIs UEeTO, YeEMY CIIOCOOCTBYET);

2. Yerkas MOCTaHOBKA MIO3HABATEIBHBIX 3a/1a4;

3. 3HaHue cIymaTelIsIMA METO/I0B, CIIOCOOOB €€ BBITIOJIHEHUS;

4. Yerkoe ompenenieHue mpenojaBareneM (HopM OTUYETHOCTH, 0ObemMa paboThl, CPOKOB €€

NPE/ICTABIICHUS;

5. OmnpeneneHre BUAOB KOHCYJIbTAIMOHHON IOMOINM (KOHCYJBTAllMU - YCTAaHOBOYHBIEC,

TeMaTUYECKHe, MPOOJIEMHEBIE);

6. Kpurepun oieHKH, OTYETHOCTH;
7. Bunbl 1 GopMBbI KOHTPOJIS (TPEHUHTH, TECThI, TBOPUYCCKHUE 3aIaHNsA).

Jns opraHu3anu M yCHEIIHOTO (DYHKIIMOHHUPOBAHUS CAMOCTOSTEIBHONW pabOTHI
ciymiateneii HeoOXOAMM KOMIUIEKCHBIM moaxon k opranusanuu CPC mo Bcem dopmam
ayIUTOpPHOW paboThl W oOecredeHne KOHTPOJS KadecTBa BBIMOJHEHHS (TpeOoBaHMS,
KOHCYJIbTAIMH).

[Imanel TpakTUYECKUX 3aHATHHA TNPHU3BAaHBl  CIIOCOOCTBOBATH  YCHEIIHOMY U
3pPEKTUBHOMY U3YUEHHIO CIYIIATEISIMU IPEAMETa, YTIyO0JIeHHOMY €ro MOHUMAaHHUIO.

6 DoH/ OLIEHOYHBIX CPECTB

6.1 IMoka3aTe/ i U KPUTEPUH OLEHUMBAHUS KOMIleTeHU NI, GopMHPYyeMbIX B X0/ie OCBOEHHS
JAHHOM AU CHMILIHHBI

Ilokazarenu «3HaTh», «yMETb» NPH MPOMEKYTOYHOH aTrrecTauuu B opme IK3aMeHa
ONPEACIISIOTCS OIICHKaMH «OTJIMIHO, «XOPOLLIOY, «YIOBJIETBOPUTEIIBHO,
«HEYHOBIETBOPUTEIBHO», UYTO COOTBETCTBYET YPOBHSAM C(OPMHUPOBAHHOCTH KOMIETEHIIUN
«BBICOKHI», «0a30BBII», «IIOPOTOBBIINY, «HUZKUW.

«Omauunoy» — o0ydarouuiicss TIyOOKO U MPOYHO YCBOMJ BECh MPOTPAMMHBIN MaTepHal,
HCUYEPIBIBAIONIE, MOCIEAOBATEIbHO, TPAaMOTHO M JIOTHYECKM CTPOMHO €ro W3Jlaraer, He
3aTPyIHSAETCS C OTBETOM TMPU BHIOM3MEHEHUH 3aJaHusi, CBOOOJHO CIPABISAETCS C 3aJadyaMu U
MPaKTUYECKUMH  3aJaHUSIMHU, TPAaBUJIBHO OOOCHOBBIBAET TMPHUHATHIE PEIICHUS, YMEET
CaMOCTOSITENLHO 0000MIaTh U U3JIaraTh MaTepual, He J0MycKas OIIHOOK.

«Xopowo» — OOydJarONIUICS TBEPIO 3HAET MPOTPaMMHBIN Marepuan, T'PaMOTHO U TO
CYILIECTBY M3J1araeT €ro, He JAOMYCKAeT CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BONPOC, MOKET
MPaBUJIILHO MPUMEHSTh TEOPETHYECKUE TOJIOKEHHS W BIIaJieeT HEOOXOAMMBIMU YMEHUSMH W
HaBBIKaMH MPU BBIIIOJIHEHUHU TPAKTUYECKUX 3aJaHUM.

«Yooenemeopumenvrno» — 0Oy4arOUTUNCS YCBOWJ TOJIBKO OCHOBHOM MaTepual, HO He
3HAET OTJIEIbHBIX JIETANEeH, JOMyCKaeT HETOUHOCTH, HEAOCTATOYHO MPABMIIbHEIE (POPMYITHPOBKH,



HapylaeT IOCJIeJI0BATEIbHOCTh B H3JIOKEHUU MPOTPAMMHOIO Marepuajia U HCHBITHIBAET
3aTpyJHEHMs B BHIITOJIHEHUHU MPAKTUYECKUX 3aJaHUH.

«HeyoosnemsopumenvbHo» — 00yJarOIUCs HE 3HACT 3HAYUTEIHHON YaCTH MPOTPAMMHOTO
MaTepuaia, JOMYCKAaeT CYIIECTBEHHBbIE OIIMOKH, C OOJBIIMMH 3aTPYAHEHUSMU BBIOJIHSET
MpaKTUYECKUE 3aJaHus, 3a/1a4u.

Texymas arrectanusi oOy4yawummxcsi 1o jaucuuruinHe (Moaynwoo) «buonorus»
MPOBOANTCS B (POPME KOHTPOIBHBIX MEPOTPUATHN TIO OICHUBAHHUIO (PAaKTUICCKUX PE3YJIHbTATOB
OCBOCHUS AUCIUILTHHBI (Moayss) o nokazatessim «3SHATb» u « YMETby.

6.2. TunoBble KOHTPOJIbHbIE 32/aHUS MU MHbIe MAaTepPHaJbl, HeO0OX0ANUMBbIE /ISl OLlEHKH
3HAHMH, YMeHHMH U ONbITA JAeATeJbHOCTH, XAaPaKTepPpHU3YWIIUX 3Tanbl (GopMUpPOBaAHUS
KOMIIETEHIUi B Mpolecce 0CBOeHNs1 00pa30BaTeIbHOM MPOrpaMMbl

3AJJAHUE 1
ITo nopsinkoBoMy HOMepY 3JieMeHTa B Ta0juue MeHaejeeBa MOKHO ONpele/INTh

1) BbICIIIYIO BaJIGHTHOCTb 3JIEMEHTA B COEITMHEHUU
2) 3apsin siapa aToMa

3) 4uCIIO PHEPTreTUUYECKUX YPOBHEU B aTOME

4) 4ncio BaJICHTHBIX 3JIEKTPOHOB

[IpaBuibHBIN OTBET: 2.

3AJIAHUE 2
ATOM 3J1eMeHTa MMeeT YIEKTPOHHYI0 KOH(UTrypainuio 1322322p63323p5 . Homep mepuona,
HOMep IPyNiNbl, BHICIIAS CTeNEeHb OKUCIEHUS JAHHOTO0 3JIEeMEHTAa COOTBETCTBEHHO PABHbBI

1)7,3,+5
2)3,5,+5
3)3,7,+5
4) 3,7, +7
[IpaBunbHBIN OTBET: 4.

3AJJAHUE 3
K KHMUCJIOTHBIM OKCHUIAM OTHOCHAT OKCHU/I

1) xenesa (1)

2) Maraus

3) cepsi (VI)

4) xpoma (I1)
[IpaBuibHBIN OTBET: 3.

3AJIAHUE 4
B psiny BemectB PH; - P — P,03 = P;0s5 crenennb okuciaenus gocgopa

1) moBsltaercs ot +3 g0 +5
2) moHmxkaetcs oT +3 110 -5
3) monmxkaercs oT +3 10 0
4) moBeIIaeTcs ot -3 10 +5
[IpaBuibHBIN OTBET: 4.

3AJIAHUE 5
BeuecTBa, u3MeHsiIONIMEe CBOM IIBET B 3aBUCUMOCTH OT Cpelbl pacTBOpa, — 3TO...



1. katanu3aTopsl

2. UHIUKATOPbI

3. UHTUOUTOPHI

4. TUAPOKCHUJIBI
ITpaBuiIbHBIN OTBET:2

3AIAHUE 6
IIpu ciuBanum pacTBOpoB xJyiopuaa xkeiae3a (11) u ruapokcuaa Kajaus pearupyroT HOHBI

HK ' unCl

2) K" u OH

3) Fe’" u OH"

4) Fe* u CI
[IpaBunbHbIN OTBET: 3

3AJJIAHUE 7

K pacTtBopaM He3/1eKTPOJINTOB OTHOCHAT
1) pacTBOp YKCYCHOM KUCIIOTBI
2) pacTBOp IJIFOKO3bI
3) pactBop cynb(dara Kamus
4) pactBop KapOoHaTa HATPUS
[IpaBunbHBIN OTBET: 2.

3AIAHUE 8
+1— 105
Ecau B pactBope diexrposura [H']= 10 moab/m1, To cpena siBasiercsi
1) HedTpasbHOU
2) CWJIbHO KUCJION
3) CHJIBHO IIETOYHON
4) cnabo kucioun
[IpaBuibHBIN OTBET: 4.

3AJJIAHME 9
Kakoii 3aK0H J1e’KUT B OCHOBE PacuyeToB TUTPUMETPHYECKOIro aHaIu3a?
1) 3aKOH COXpaHEHUs] MaCChl BEILIECTB;
2) 3aKOH PKBUBAJICHTOB;
3) 3aKOH IOCTOSIHCTBA COCTABA,
4) 3aKOH KpaTHBIX OTHOILLEHUH.
[IpaBuibHBIN OTBET: 2.

3AJIAHUE 10

UYro Ha3bIBaeTCA TUTPOM pacTBopa’?
1) macca BemiecTBa B rpamMmax, cojiepskariasics B 1 M1 pacTBOPHUTEIS;

2) Macca BellecTBa B TpaMMax, coJiepkarasicst B 1 Mi1 pacTBopa;
3) mMacca BellecTBa B TpaMMax, cojepkaiascs B 1 J1 pacTBopa;
4) KOIMYECTBO MOJIb BelIecTBa B 1 J1 pacTBOpa.

[IpaBuibHBIN OTBET: 2.

3AJIAHUE 11
YcraHoBuTe COOTBETCTBHE MeKAY (GopMyJIoi coeIMHEHUS U CTENEeHbI0 OKMCJIEHHs a30Ta B

3TOM COCAMHCHHUH:

| 1 | HNO;3 1 ]+




2 | N,O 2 |-3
3 | NH3 3 [ +3
4 | HNO, 4 | +5
5 | +4
IIpaBunbHbll oTBET: 1-4; 2-1; 3-2; 4-3.
3AJIAHUE 12

YcraHoBuTe COOTBETCTBHME MeEXKIY BHJAAMH KOHIEHTPAUMH PacTBopa HW  HX
XapPaKTePUCTHKOM:

1 | MaccoBas nons 1 | KonuuectBo MOJIEN pacTBOPEHHOTO BEILIECTBA,
PacTBOPEHHOT'O COJIEPKALIMXCS B OHOM JIUTPE pacTBOpa
BEIIECTBA
2 | MonsipHas 2 | KonnyecTBO MOJISIPHBIX Macc SKBUBAJIIEHTA PACTBOPEHHOTO
KOHILIEHTpaLUs BEIIECTBA COAEPXKALIMXCS B OHOM JIUTPE pacTBOpA.
pacTBopa
3 | Hopmanbhas 3 | OTHOLIeHHEe Macchl PAaCTBOPEHHOTO BEIECTBA K Macce
KOHLEHTpalus pacTtBopa
pacTBopa
4 | Turp pacTBOpa 4 | KonnuecTBo MOJIEH pPacTBOPEHHOTO BEILIECTBA,
COJIEPKALINXCS B OJHOM KWJIOTPAMME PaCTBOPHUTEJISL.
5 | KonnuecTBo rpaMMOB pacTBOPEHHOTO BEILIECTBA,
COJIEpKALIMXCS B OAHOM MUJUIMJIUTPE PAcTBOpA.

[TpaBwibweH oTBeT: 1-3; 2-1; 3-2; 4-5.

3AJIAHHE 13
YcraHoBUTE COOTBETCTBHE MEKAY KJIACCAMH HEOPraHMYeCKMX BellecTB M HX
XapaKTepUCTHKOI:

1 | Okcunsl 1 C05KHbBIE BEIIECTBA, COCTOAIIME U3 KATHOHOB METajlaa U OJHOHU
WJIM HECKOJIBKUX THIPOKCUIIBHBIX TPYIII

2 | Kucaotsl 2 Crno>xHbIE BEIIECTBA, COCTOSIIIINE U3 ABYX DJIEMEHTOB, OJNH U3
KOTOPBIX KHCJIOPOJT CO CTENEHBIO OKUCICHU (-2)

3 | OcHoBaHusA 3 Cno>xHbI€ BEILIECTBA, COCTOSIIINE U3 KATHOHOB BOJIOPOJIA U
aHHUOHOB KHUCJIOTHOT'O OCTaTKa

4 | Conu 4 Cr03kHBIC BEIIECTBA, COCTOAIIME U3 KATHOHOB MeTaJjljla v
AHUOHOB KHUCJIOTHOT'O OCTaTKa

[IpaBunbHeIi oTBeT: 1-2; 2-3; 3-1; 4-4.

3AJIAHUE 14
YcraHoBUTE COOTBETCTBHE MEXKIYy pearMpyollMMH BelleCTBAMH M NPU3HAKOM
NPOTEKAOIIECH MeK1y HUMH PeaKIum:

1 | FeCl; u NaOH BBITaJIEHUE OEJIOro ocajaKa

2 | FeSO,4 u Ba(NO3), BhITIaJIcHHEe Oyporo ocajaka

WIN -

3 | FeS u H,SO, BBITIJICHUE YEPHOI'0 OCaJKa

4 BBIZIEJTICHYE Ta3a

[TpaBwibHEIH oTBeT: 1-2; 2-1; 3-4.

3AIAHUE 15
YcranoBure coOTBeTCTBHE MexKAy (GOpMYJIOH BelecTBa M KJIACCOM, K KOTOPOMY 3TO
BEIIECTBO MPUHAAJICIKUT:



1 | NaClOs OCHOBHBIN OKCH/I
2| KO OCHOBaHHE

3| SO3 KHCJIOTa

4

Cpe/IHsIsl COJIb

KHUCJIOTHBIM OKCHJ

1
2
3
H,SO3 4
5
[IpaBwibneIi oTBeT: 1-4; 2-1; 3-5; 4-3.
3AJIAHME 16

BbiOepure aBa HMCXOAHBIX BelleCTBA,
COKpaléHHoe HOHHOE YPABHEHUE PeaKuuu

3Ba*" + 2P0, = Bas(PO.),

1) BaO

2) LisPOy4

3) Ba(NO3),

4) K3POq4

5) BaSO,

6) Caz(POs).
[IpaBuibHbIN OTBET: 3, 4.

3AJIAHUE 17
K cHIBHBIM KHCJIOTAM OTHOCSAT
1) HCI
2) H,CO3
3) HCN
4) H,SO4
5) HNO3
6) H,SiO3
[IpaBunbHbIl OTBET: 1, 4, 5.

3AJIAHME 18

Bo03M0KHO NpoTeKaHHe peakuu
1) consias kucnora + okcun azota (V)
2) okcua kanus + okcun meau (1)
3) TUAPOKCH]T JINTHS + OKCHUJL YIIIepoa
4) TUAPOKCHU KATBITUS + OKCUJT JTUTHS
5) xnopup Gapus + cepHas KMCIOTa
[IpaBunbHbIN OTBET 3, 5.

3AJIAHUE 19

B3aMMOJEHCTBUI0O KOTOPBIX

(V)

CouisiHasi KHCJIOTA pearupyer ¢ KasKAbIM U3 BellecTB Ha0opa

1) NaOH u SO3

2) CuO u Zn(OH);

3) HzS n Kzo

4) KOH u CaO

5) HN03 n A|203
[IpaBuibHBIN OTBET 2, 4.

3AJIAHME 20
Bo3M0KHO IpOTEeKaHHMe peaKIuu

1) consinas kucnora + oxcun gocdopa (V)

2) ruapokcua 6apus + cepHas KMCIOTa

COOTBETCTBYET



3) okcua HaTpus + CONSIHASL KMCIIOTa

4) oxcup kanus + okcua meau (11)

5) ruapoxcu utus + okcu xenesa (11)
[IpaBuibHBIN OTBET 2, 3.

3AJJAHME 21
TemnepaTypHblil KO3 (PHUHMEHT CKOPOCTH HEKOTOPOi peakuuu paseH 3. [Ipu noBbIeHnn
Temuneparypsl ¢ 20 10 50° C CKOPOCTh XMMHUYECKOIl peakuum Bo3pacrerT B ...pa3
[IpaBuiibHbI OTBET: 27.

3AIAHUE 22
PactBop, B 500 MJ1 koToporo pacrsopeHno 3,15 r a30THo# KuCa0ThI, uMeeT pH, paBHBbIii...
[IpaBuibHbIN OTBET: 1.

3AIAHUE 23
Macca Boas! (B rpaMmmax), Heo0xoaumas s npurorosiieHus 600 r 25%-noro pacrsopa,
paBHa...

[IpaBuibHbIl oTBET: 450.

3AJJAHUE 24
Macca nuTpara kajaus (B rpaMmMmax), coaep:kamerocsi B 250 ma 0,2 M pacTtBopa paBHa...
[IpaBunbHbIl oTBET: 5,05.

3AIAHUE 25
B 1 1utpe pacTBopa coaepxurca 20 r ruapoxcuaa Harpus. HopmanbHas KOHUEHTpauus
3TOr0 pacTBoOpa (B MOJIb/JI) paBHA

[IpaBuibHblii oTBeT: 0,5.

3AJIAHUE 26
Yucao 3J'IeKTp0HOB, OTAAHHBIX BOCCTAHOBUTEJIEM B ypaBHeHI/II/I OKMCIUTECIBbHO-
BOCCTAHOBUTEJILHOM pP€aKkIuu

S+ HNO; = H,SO; + NO  pasno

1) 5

2) 2

3) 4

4) 6

[IpaBunbHBIN OTBET: 4.

3AJIAHUE 27
IIpu yMeHbIIEHMM KOHLIEHTPAIMM MCXOJAHBIX BelleCTB B 2 pa3a CKOPOCTbh XMMH4eCKOM
peaxuuu 2Ny + Oy = 2N20() yMeHbIINTCSH B...pa3

1) 4

2) 8

3) 12

4) 16

[IpaBuibHBIN OTBET: 2.

3AJJAHUE 28
PactBop consiHoit kucaoTsl uMeeT pH=2. MosisipHasi KOHIEHTPALKs KHCJIOTBI B pacTBope
npu 100%-Hoii 1ucconnanum paBHa (M0JIB/JT)

1) 0,1

2) 0,01



3) 0,001
4) 0,05

[IpaBuibHBIN OTBET: 2.

3AIAHUE 29
Macca ruapokcuaa kajaus (B rpammax), cogep:xamascs B 300 mi 20%-noro pacrsopa (p =
1,1 r/mu1), paBHa

1) 58

2) 61

3) 72

4) 66

[IpaBunbHbIN OTBET: 4.

3AJIAHUE 30
Crenenpb aucconuanum (B 10Jsx) azorucroil kuciaorsl HNO; B 0,01 M pacrBope paBHa
oo e(Ke. (HNO2) = 4 - 107%).

1) 2-10

2) 5-107

3) 410

4) 10,

[IpaBunbHbIlM OTBET: 1.

7 llepeyeHb OCHOBHOM H TOMOJIHUTEILHON YUeOHOI JIUTEPATYyPbl, HEOOXOTUMOI 1JIs
OCBOCHUS THCHMILINHBI (MOXYJIs1)
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