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1. OFBEM JUCHUILJIAHBI
Bcero: 4 3a4eTHBIX €IMHMIEI TPYIOEMKOCTH (144 axanemuyeckux yaca)

Ounas popma obyyenns

. Ha Bcro Cemectp

Buz yue6Hoit paboTh! mHCIHIHEY 1
AyauTopnbie 3aHATHSA (xoHTaKTHAS paGora ¢
npernogaBarTe/ieM), BCET0 YacoB 48 48
B TOM 4HCJIe;
Jlexiim 16 16
JlaGopaTopHsIe paboTEI 32 32
[IpaxTHyeckue 3aHATHS - -
CamocrositenbHas paGora, Beero 4acos 9% 9%
B TOM YHCJIE:
[loaroroBka Kk 3auéty 18 18
Kypcosas pa6ora - -
Jpyrue BHIBI caMOCTOSTENBHOM PaGOTEl 78 78
Bua npomesxyTounoii aTrecranun 3auér 3auér
O6mas TpyxoeMKOCTh AHCHUIUIMHBI H TPYAOEMKOCTE 110 144 144
ceMeCTpaM, YacoB

2. MECTO JUCHHAIIINHBI

B CTPYKTYPE OBPA3OBATEJILHOM MPOTPAMMBI

Hucuummnaa XuMus oTHOCHTCS K 6a30B0i 9acTy IHCLMILIHH 610Ka 1.
OcBoenne 06yYaOIIMHCS NUCLHILTHHE! XUMHS ONKPAeTCs Ha 3HAHWs, YMEHHs], HABBIKH H

KOMIICTCHIIMH, MPHOOPETEHHbBIE B MIKOJBLHOM KYPCe XHMHH, ¢bu3uKy ¥ Mar

eMaTtuku. Ctyment

AOJDKEH BNAZCTE 3NIEMEHTAPHBIMH XHMHUECKHMH NOHATHSAMH, XHMHYECKHM SI3BIKOM, HMETH
DpeficTaBIeHHe O paboTe ¢ XHMHYECKHMMH PEakTHBAMH U obopysoBaHneM. 3HAHUA, YMEHHS U
HABBIKH, IOJyYCHHBIE TPH OCBOCHHH JMCIHILUAHBL XUMHS, SBISIOTCS HEOOXOMUMEIMH JIIs]
OCBOCHHS  MOC/ICAYIOWMX JIHCUMIUIAH: KIMMATONOTHA, THAPONOTHS, 6uororus, 3KOIOrHS,

| TeoIIorus. : .

vl

3. IINTAHUPYEMBIE PE3VJIbTATBI OBYYEHMS

Lensro OCBOEHMS AHCHMIIAHET XuMus ABeTcs  00600IeHue, cucTeMaTu3anus u
yriayGnenue 3HaHUM 10 XUMHU; OCYIICCTBICHHE MHTErPALlHK MaTepHala Ha OCHOBE OGIIHOCTH

HOHATHH, 3aKOHOB, TEOPHi, IOAXOIOB K KIacCH)UKALHKE BEIIECTB M 34K

TIPOTEKAHHST XUMHUYECKHX peaxuuii.
3amayamu U3YUYCHHA QUCILHIUIUHEI SBIISIIOTCS:

OHOMEPHOCTEH

~  OCBOCHHE CHCTEMBbl 3HAHHH O (yHIAMEHTANBHBIX 3aKOHAX, TEOpUsX, (aKTax XHUMHH,

HEOOXOMMMBIX U1 ITOHHMAHHS Hay4HOM KapTHHBI MHpa;

= OBJIAZICHHE YMEHHUSIMH XapaKTEpU30BaTE BEIIECTRA, MaTepHdalibl U XHMHUYECKHE peaxuuu,;
BBIIIOJIHATE na60pa’r0pﬂme 9KCHEPHUMEHTHI, OpOBOOHTE pacyersl IO XUMHUYECKHM
q)opMynaM H YPaBHEHHUSIM; OCYIUECTBIIATE IIOUCK XHMHYECKOH I/IH(IJOpMaI.IHPI H OLICHUBATH
€C IOCTOBEPHOCTE; OPHEHTHPOBATELECS U IIPHHUMATE pEelIeHUs B HPOGHCMHHX CUTYyallusX.

Komnerenunu, hopmupyemsie 5 Pe3yNbTaTe OCBOGHHS NUCIUIIIAHEL:
CIOCOGHOCTE  HCIONB30BaTh 6GA30BBIE 3HAHHS (yHIaMEHTATBHEBIX pasienoB (GH3MKH,
XHMHH, OHOJIOTHH, SKOJIOTHH B o6BeMe, HeOGXONUMOM TS OCBOEHHS bu3udyecKnx, XUMHYECKHX,
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GHOJIOTHYECKHX, SKONOIHYECKAX OCHOB B obwel, pU3HIECKO H CONHAIBHO-IKOHOMUYECKOlH
reorpaduu (OITK-2).

B pesysbrare usyuenus aucnumimmb: o6ydaronyics QomKeH:

3HATh: (YHIAMEHTAIBHEIE TIOHSTHS, 3aKOHBI U TEOPHUH KIIACCHYECKOH M COBpPEMEHHOMH
xumun (OITK-2); -

YMETB: aHAM3HPOBATH NAHHEIC, NOJIYYEHHBIE B PE3YJbTaTe SKCICPHMEHTA, TPaMOTHO
OOBACHATh PE3YIBTATH SKCIIEPHMEHTA (OIIK-2); paboTaTh ¢ XEMHYECKHMH BELIECTBaMH,
NabOpaTOPHBIM 0GOPYZIOBAHAEM M aNaNTHPOBATH 3HAHHS H YMEHHs, HOJNy4YeHHBIE B Kypce
XHMHH K DELICHMIO KOHKPETHBIX 3a1a4, CBA3AHHBIX C NpPO(ECCHOHANBHON NeSTEbHOCTHIO
(OIIK-2);

BIQCTb:  HABBIKAMH  OKCICPHMEHTANBHBIX  HMCCISNOBAHHH IS BO3MOIKHOCTH
HCIIOJIb30BaHHS X B IPO(ECCHOHANBHOM AeATeIbHOCTH (OIIK-2).

4. COOEP)KAHHUE JAUCITATTIINHBI
4.1. YyeGHO-TeMaTHYeCKHI MIIaAH

Homep KoanuecTBo yacos KoHTaKTHOI
Pyb6ex FEEHIRT HaunmenoBanue pasmena, TemsI palors! ¢ upenonaparetcn
a, JlaGoparopHbie
Jexnuu
TeMbl paboTel
IMepuonnyeckuii 3aKOH 31
P IMepuonmueckas cucremMa 2 8
PyGex XHMHYECKHX 3JIEMEHTOB bl
1 CTPOEHHE BellecTRA
P OcHOBEI XHMHYECKOH 4 8
TEPMOIHHAMHUKH ¥ KHHETHKH
Pactpopel. HoHHEIE paBHOBecHS B
P3 pacTBopax SJIEKTPOITHTOB. 4 8
Pybex unposnus coneit
2 P4 OxucnurensHo- ) 5
BOCCTAaHOBHUTENBHBIE PEAKIIHH
P5 XUMHSsI KOMIUIEKCHEIX CO€qUHEeHH I 2 2
P6 OCHOBBI OpraHM9ecKol XUMHH 2 4
Bceero: 16 32 ]

4.2, Copepikanne JeKNHOHHBIX 3AHSITHIL

Tema 1. Ilepuoauuecknii 3aKkon n Hepuonuyeckas cuereMa XHMHYECKHX 3/1eMEHTOB
H CTPOEHHE BelmecTBa

OKcnepuMeHTabHEIE 060CHOBAHHS NIpEACTaBNCHHH 00 aToMe Kak CIOXKHOW cHcTeMe.
OTKpEITHE 5MEKTpoHA. PagHOaKTHBHOCTD. OleKTpoHHOE cTpoenme aroma. Momems aroma
(Tomcona, Pesepdopna, Bopa, COBPEMCHHAs KBAHTOBO-MEXaHMYECKass MOJENb). BonHopas
dyHKITHS, cocTosHME 3MeKTpoHa B aTOME, KBaHTOBbIC 4ucia. [IpaBuia 3amonHEHHsS AaTOMHBIX
opbutaneit, npuaman [aymi. Crpoenne aTroMHbIX ANEP, M30TONBL. YCTOHYMBEIE H HEYCTOHYHBEIE
sapa.

Tleprozuyeckuii 3akoH M mepHomMYecKas chcTeMa XMMHYeCKuX syeMeHToB J[.J.
MenneneeBa. CospemenHas dopmynupoBka u dusmueckwmii cMbIcT NIEPHONHMYECKOTO 3aKOHA.
3HAa4eHHE NEPHONHYECKOTO 3aKoHA. CBOMCTBA ATOMOB H BCINECTB, H3MEHSIONIHECS
HEPHOIHIECKH.

XuMuueckas CBA3b. BB XHMHYecKO# CBs3H. MexauusMEl 06pasoBanust 1 CBOHCTBA
KOBAJICHTHOM CBA3H. MeTon BaJeHTHLIX CBs3eil. Kparuete cpsasu. Ilonspuocts cBssm u
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AHIOMBHBIH  MOMEHT, TOJNSPHOCTS MOJEKYIIL. OGpazosanme atomHOl KpHCTALTHYECKOI
pewmerku. Monuast cBa3sk u ee cBoicrsa. Bomoponnas caasb. Cribl Ban-nep-Baansca.

Tema 2. OcHoBEI XHMHYECKOi TEPMOIMHAMHKE H KHHETHIKH

BuyTpennss omeprus u e& croiicTBa. DHTANBIUL. Tepmoxumus. 3nageHue IIEPBOTO
3akOHa TCPMOJXMHAMHKH JUIA H3yYeHHS T€OXHMHYECKHX HPOLECCOB. OHTponus u eé coiicTpa.
Tepmoaunamudeckas KiaccHbyKaIis peakiyii.

Honstue ckopocTH peaxnmm. Cpemsss W uWeTHHHAS CKOPOCTh XHMHYECKHX pEeaKimii,
DaKTOpbI, BIUAIOMHE Ha CKOPOCTh peakiiH. 3aBHCHMOCTS CKOPOCTH PEaKIUH OT KOHICHTPAUH
PeaTHPYIOIMX BeLIECTB. 3aKOH AEHCTBYIOKX Mace. 3aBHCUMOCTE CKOPOCTH OT TeMIeparypel U
Ipuponsl Bemects. Ilpasuno Bant-Todda. Dmeprus axTHparmm. VYpaBHeHHe AppeHnyca.
Karanus. Mexauusm i BHIBI KaTaquza. CKOpOCTB peakIuy B TeTepOreHHBIX CHCTEMAX.

HeoGparumsie u o6patumele peakimu. Xummueckoe PaBHOBeCHE. YCIIOBHS CMEIEHHMS
pasHosecns, npurImn Jle-Illarenbe. KoHcTanTa XUMAYECKOT0 PABHOBECHS.

Tema 3. PactBopel. Honnbie paBHoBecusi B PacTBOpax 3jexkTpoanToB. I'uaposans
coJtei

Bopa  kak  pacrBopuTens, aHoMmamBHBIE  CBoiicTBa Bomel.  Knaccuduxanms
MHOTOKOMITOH@HTHBIX ~CHCTEM: [IMCHEPCHBIE CHCTEMBI (B3BECH, KOMIOMIHBIC CHCTEME),
HCTHHHBIE pPacTBOphl. CIOCOOBI BBIPAXEHHS COCTABA pacTBOpoB. MexaHH3M mpoliecca
pacTBopenus. XuMudeckas Teopusi pactopoB JI.UA. Menneneesa. PactBOpHMOCTE TBEpABIX
pemects B Boxe. Kosduument pactBopuMOCTH u ero 3aBHCHMOCTL oOT TEeMIIepaTyphbL.
PacTRoprMOCTS KHAKHX H ra3oo6pasHeIX Bemects. 3axon Ienpu. 3akon Payns u cnencteus uz
Hero. (DH3NKO-XMMHYECKHE CBOHCTBA pa3baBIeHHBIX PacTBOPOB:  OCMOC, KPHOCKOITHS,
s0ymmockonus. 3akon Bant-Todda.

OTKIIOHEHHE CBOMCTB pa3GaBIeHHbIX PacTBOPOB COJIEH, KHCIIOT ¥ OCHOBAHMIT OT 3aKOHOB
Payna u Banr-Tododa. OlleKTpONMUTHYECKAs  ucconuamus.  MoHsL ONEeKTpONuTE 1
HESNEKTPOTUTEL. OCHOBHEIE TONOXKEHHS TEOPHH SNEKTPOIUTHYECKOH aucconnanun. Cremnenn
SNEKTPONUTHIECKOH auccoruanuu. CHIBHEIE W C1abbie 9IEKTPOIHTEL. COCTOSHHE CHIIBHEIX
SNIEKTPOITHTOB B pactBope. MoHHas cuma pactsopa. IToHSTHE 06 aKTUBHOCTH H koadurmenTe
AKTHBHOCTH HOHOB ¥ MOJEKylL. [IpHMeHeHHe 3akoHa AEHCTBYIOIIMX Macc K IIporeccy
AMCCOLHALH CAaGBIX 3MeKTpouToB. KoHcTanTa muccommanmy. 3akon pas0aBnenus OcTanba.

Kucnotel, ocrosamms, comu B caere TCOPHH  3ICKTPOJIHTHYECKOH JHCCOTHAIHMH,
OCHOBHOH ¥ KHCIOTHEIA THI AMCCONMAIMK TUAPOKCHIOB. AMQOTEpHEIE THIPOKCHIEL
IpoTomuTHyeckas TeopHs KUCIOT M OCHOBAHMIL. Teopust JIsronca. Jlucconmanys somsl. Mornoe
TPOHU3BENCHHE BOAbl. KoHIEHTpanust noHoB BOIOPONa B HEHTPANbHOH, KHCIOH, INEeI0uHOM
cpenax. Boxoponusnii mokasarens, pH. Wnnukaropsr.

OOGMeHHbIe peakiyn B pacTBopax 31MeKTpoauToB. ['uaponus coneii. Cremnens THIPOJIH3A.
Koncranta runpomusa. Pasusie Ciydan ruaponusa. OOpaTHMBIE M HeoGpaTHMEIL THIPOJIHS.
QaKTOpBl, CMEINAIOLINE HalpaBleHHe ruppomusa comed. Crymenuarsii ruaponus. Pors
THIPOTH3a B XUMIUYECKHX TIPOLIECCaX, B POLECCAX BHIBETPHBAHHS MMHEPAJIOB K FOPHEIX IIOPOI.

Tema 4. OxucimuTensHO-BOCCTAHOBHTE b HBIE peakuuu

Crenenb OKHCNEHHS 5eMEHTOE. Knaccupukanus peakumii B csere ANEKTPOHHOH
Teopuu. OCHOBHBIE NOHATHS Teopun OBP (OKHCITHTENB, BOCCTAHOBHTEIND, OKHCIIEHHeE,
BOCCTaHOBIIEHHKE). METO/IbI cocTaBIenus ypasHenuii OBP: METOJ NEKTPOHHOTO H 3JIEKTPOHHO-
HOHHOTO Gananca. BiusHue cpens! na npotekanue OBP (na npumepe coemunennii Maprasra u
XpoMa). Baxueifimue okucTMTENM M BoccTaHoBHTENH. B3Hauerme OBP B xuBoit u Hexupoi
MPHPO/IE.

Tema 5. Xumust KoMIUIeKCHBIX CoeXHHeHmI

Koopmusanuonnsie coegunenus. Knaccupukarms, usomepus u HOMEHKJIATypa
KOMIICKCHBIX coenuuennif. IIpuposa XuMuueckold CBS3M B KOMILIEKCHBIX COTMHEHHSX.
OIICKTPONMTHYECKAs HCCONMALHS  KOMIUICKCHEIX COCIMHCHUN (TepBHYHAs, BTOpPHUHAs).
KoncranTa HecroiikocTy. 3nauenue KOMIIIEKCO0Opa3soBaHust B XUMKH, GHOIOTHH, N€0JIOTHH.



Tema 6. OcHOBBI OPraHUYEeCKOiT XMMHU

Knaccudukanus ¥ NpHHOMIE HOMEHKIATYPHl OPraHMYECKHX CcoequHeHmit. Teopus
CTPOEHHs OpraHuYecKux coenuHenuid A.M. BytiepoBa H OCHOBHEIC HAlPaBICHHS €& Pa3BUTHS.
Hsomepusi OpraHu4ecKHX COoemuHeHHH. ODnekTpoHHble 5QQeKTbl B MONeKynax OpraHHYeCKHX
COCIMHEHHH ¥ HX BIMAHHE Ha PEAKIHOHHYIO CIIOCOGHOCTE BemecTB. OCOGEHHOCTH peakiuil B
OpraHHYeCcKOi XHMHUH (HMOHATHE CyOCTpara M peareHTa). [lomXomel K KnaccuuKaluu peakiuii.
MexaHU3MBI peaKIyi.

[TpuponHble HCTOYHHKH YIICBOZOPOXOB. IIPHPOAHBIN ras: OCHOBHBIE MECTOPOXKIEHMS,
COCTaB, HANPABIEHHSl HCIONB30BaHHA. He(Th M MONIYTHEIA ra3: MeCTOPOXICHHS, COCTAB.
IlepepaboTka HedTH (mepBuuHas ¥ BropwuHasi). [Iupomus. Pudopmunr. Bompockl 3Koorum,
CBs3aHHbIE ¢ J0OBIYEH M TPaHCOPTHPOBKOK yrieBomopomos. KameHHbli yrons. OCHOBHEIE
HPOIYKTEI KOKCOBAHMA KAMEHHOIO YIIIS H UX TIPUMEHEHHE.

4.3. JIaGopaTopHbIe 3aHATHA

Homep Hopmatn
pasgen | HammenoBanue B
HaumeHnoBaHHe MPAKTHYECKOr0 3aHATHS
a, pasaeJia, TeMbI BpeMeHH,
TeMblI yac
. | OCHOBHBIE MOHSTHS W 3aKOHBI XHMHH. Kiacch
Iepuonuueckmii 3 2
Lo, HEOpPraHMYECKHX COEIHHEHHH (peleH e 3a1a4)
OmpenencHue MOJNSPHOM MacCHl SKBHBAICHTA
Tlepuonuueckas (16) 2
P1 i [lepuoguueckuif 3akOH H  IepHOIHYECKas
T CHCI?ECMI;. XHMHYECKHX 3JIEMEHTOB 5 g 2
B CBET
3JIEMEHTOB U < TeopHH
cTpoeine CTPOECHHS aToMa (PEIIEeHHE 3a/1aY)
Xumudeckas :
e MHYEC cBs3b.  CrpoeHme  BemiecTsa 2
(pemenue 3anay)
OCHOBEI XHMHYECKOH TEpPMOIHHAMUKH (peIleHue 5
o 3a]1a4)
GHOREL CKOPOCTh XHMHYECKOH DeaKmun u (aKTopsl, 5
Py | SEMHEECROR BIIHSIOLHE Ha CKOPOCTH Peakiuu (116)
o e e XuMHYecKoe paB (n6) 2
U KUHETHKH PRAEgEeCHe U1
Pemenue 3anay mo kuneTnxe. 3
PyGemxublii kKoHTpoab Nel
P
PactBopsI PacTBops1. CrocoOBI IIPHIOTOBNEHUS PaCTBOPOB 2
Honnsle (116)
PaBHOBECHS B PacTBops! HEaMEKTPOTHTOB (peluenue 3amay) 2
P3
pacTBopax Peakunn womHOro ofMeHa B  pacTBOpax 2
JNEKTPOIIUTOB. JIIEKTPOIUTOB (JI0)
l'unpomus cone#t | M'mnponus coreit (16)
OKECIIHTENEHO- OKHCITHTENBHO-BOCCTAHOBHTEIILHBIE PEAKIAH
P4 | Boccramosurensa | (10)
b€ peaKInu
Xumus CocraB, cTpoeHHE 1 CBOHCTBA KOMILIEKCHBIX 2
] KOMILIEKCHBIX coenuHeHHH (710)
COEOHHEHUH
P6 OBt Opraundeckue coenuuenust. YIieBonopos (116) 2




OpraHUYecKOn Kucnoponcoaepxaiye opraHudeckue
XHMHH CoeMHEHHS (PEeIleHuUe 3a/1a4) 2
PyGexkHblii KOHTPOIb Ne2

Bceero: 32

5. METOJHYECKHE YKA3AHUSI JUISI OBYYAIOLIUXCA
110 OCBOEHHIO JUCIHHUAIIJINHBI

HMucnunmuaa XUMHS MPENONAaeTCs B TeUEHHE IIEPBOr0 CEMECTPa B BHJIE JEKIHOHHEIX H
NMabOpaTOPHEIX 3aHATHH, Ha KOTOPHIX IPOMCXOLUT OOBACHEHHE, YCBOCHHE H IIPOBEPKA
H3y4aeMOro MaTepHaia.

B mpenonaBaHuMH NHCHUIUIMHBI NIPUMEHSIOTCS OGpa30BATENbHBIE TEXHONOTHH: METOZ
npoONeMHOT0  H3JIOMKEHHA MaTepHala; CaMOCTOATENFHOE O3HAKOMIEHHE CTYIEHTOB C
MCTOYHHKaMH HHGOPMALUH, HCIIONB30BAHHE HMIUTFOCTPATHBHBIX ¥ CIIPABOYHBIX MATEPHANIOB
(TabMHUIB], COPABOYHHKH).

IIpy mpocnymmMBaHUMH JEKIMH pPEKOMEHAyeTCs B KOHCIEKTE OTMEYaTh BCEe BaXKHBIE
MOMEHTEI, Ha KOTOPHIX 3a0CTPs€T BHHMAaHHE IIpeNojaBaTellb, B YaCTHOCTH Te€, KOTOPHIE
HaIpaBJ/IeHBl Ha KAYECTBEHHOE BBIIOTHEHHE COOTBETCTBYIOMIEH 1abopaTopHOi paboThL.

3a0roM KadecTBEHHOTO BBITOIHEHHS Ta00PATOPHEIX paboT ABIAETCA caMOCTOSTENbHAS
[OArOTOBKA K HHMM HaKaHYHE IIyTeM IIOBTOPEHHS MAaTEpHAlOB JEKIMHd M MEeTOJUYEcKUX
peKkoMenianuit. PexoMeHIyeTes MOArOTOBHTE BOIIPOCHI M0 HEACHBIM MOMEHTAM H OOCYIHTh MX
C IpernojaBaTesieM B Havaje 1abopaTopHOH paGoThL.

INpenonasareneM 3annaHEPOBAHO MPHMEHEHHE Ha Ja00PATOPHEIX 3aHATHIX TEXHOIOIHIH
Pa3BHBAIOLIEH KOOMEPALHHU, KOIIIEKTUBHOTO B3aHMOJEHCTBHSI, pa3bopa KOHKPETHBIX CHTYaIHil,
TI09TOMY IIPHBETCTBYETCA B3aHMOOLIEHKA H 006CYKIEHHE Pe3yIBTaTOB PaGOTHL.

Hexotopele nmaGopaTopHble 3aHATHS IPEAYCMAaTPUBAIOT PEINEHHE PACUSTHBIX 3ajad.
[IpuseTcTBYeTCS paGoTa B KOMaHAE, COBMECTHAs NEATENLHOCTh, HANpPABIEHHAd HA peIICHHE
O0IeH [OCTaBNEHHOH —3amaun, MEXIHCIHMIUIAHADHOE oOy4eHHe, IOZApasyMeBaoIIee
HCIIOJIb30BAHHE 3HAHUH W3 PasHbIX 06JiacTel, rpyNIUpyeMBIX H KOHLEHTPUPYEMEIX B KOHTEKCTE
KOHKPETHO pelIaeMoii 3a1aqu.

Jl1s Texyluero KOHTPOIA YCIIEBAEMOCTH IIPEIIO/IABATENEM MCIONB3YETCS OallIBHO-
PEHTHHIOBas CHCTeMa KOHIPOJS M ONEHKH aKaJeMHYeCKOH akTuBHOCTH. Ilo3ToMy
HACTOATENIPHO PEKOMEHAYETCs TLIATEJNBLHO [popadaThiBaTh MaTepHan AUCLMIUIAHLL [pH
CaMOCTOATENBHON paboTe, y4acTBOBaTh BO BeeX (JopMax OOCYKIEHHS H B3aHMOICHCTBHS, KaK
Ha JICKIHAX, TaK ¥ Ha JIaGOpATOPHBIX 3aHATHMSX B LEISIX JIYYIIEr0 OCBOEHHS MaTepHana H
TOJIYYCHHS BBICOKOH OLIEHKH IO Pe3yIbTaTaM OCBOESHHS NHUCLMILIHHEL

B kadecTBe pyOEKHOro KOHTPOIS MCIONB3YeTCS PeleHHe pAcuéTHEIX 3amad ©
06s3aTeTHEIM  MCIIONBb30BAHMEM CHIPABOYHOM JIATEPATYpHL. IIpOMEXyTOUHAS aTTeCTALHs
IpoBOIUTCA B hopMe 3auéTa.

CamocrositenbHas pabota cTydeHTa, Hapsgy ¢ J1aGOpaTOPHBIMH — ayJMTOPHBIMH
3aHATHAMH B TIPYNNE BBIIONHSETCS (IIPH HEMOCPENCTBEHHOM/OIOCPEOBAHHOM KOHTPOIE
TMperioAaBaTei) N0 yyeOHUKaM U yueOHBIM ocoOHIM. BEIonHenre caMocTosTeNbHOI paboTE!
NOJpa3yMeBaeT CaMOCTOATENIBHOE H3yYeHHE pas[elioB  JUCLMIUTAHBL, IMOArOTOBKY K
naGopaTOPHBIM 3aHATHAM, K PYGeXKHBIM KOHTPOIBHBIM MEPONIPHATHAM 1 IOATOTOBKY K 3aU&Ty.

Pexomenayemblii pe;KUM CaMOCTOATEILHOH padoThI

Pexomennyemas
HanmenoBaHnHe BHIAa CAMOCTOATEJIbHOM PpaGoTI TPYAOEMKOCTh, aKaJl,
qac.
CamocroATeIbHOE H3YYEHHE TEM AHCHHNIHHBI 42
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1. BayuieHO

KT'Y.

Ileproamaeckuii 3akon 1 [leproaMYecKas CHCTEMA XUMHUECKIX 8
9JIEMEHTOB M CTPOEHHE BEIeCTBa
OCHOBBI XHMHY€ECKOH TEPMONHAMHKH U KHHETHKH 10
PactBopel. MoHHEIE paBHOBECHS B pacTBOpax SMCKTPONHTOB. | ¢
Iuponus conei
OKHCITHTENBHO-BOCCTAHOBUTENBHBIE PEAKIIHH
XUMHsT KOMIUIEKCHBIX COETHHEHHH
OCHOBEI OpraHM9eCKO# XHMHH
IToaroroBka K J1aG0PATOPHBIM 3aHATHAM 32
(mo 2 waca Ha Ka)I0e 3aHATHE)
IToaroToBka Kk py0esKHBIM KOHTPOJISIM 4
(o 2 vaca Ha Kaxcasii py6esk)
IMoaroroska K 3a4éry 18
- i . Beero: | 96
o g e tehnn R :

6. ©OHT OIIEHOYHLIX CPEJICTB

A ATTECTAITMH 11O JUCIUILIMHE

6.1. IlepeyeHn OLEHOYHBIX CPEICTB

2. OTYeTHI CTYAEHTOB 10 N1a6OPaTOPHEIM paboram.
3. PacueTHsle 3amaymn.
4. 3ananus ns pyGesKHBIX KOHTpOIeH 1 u 2.
5. IlepedeHp BOIPOCOB Ha 3aU&T,

6.2. Cucrema 6a/11bHO-PeliTHHIOBOI oleHKH
PaboOTHI CTYAEHTOB N0 JHCLHILIHHE

-pCﬁTI/IHI‘ OBast CHCTEMa KOHTPOJIA H OLIEHKH aKaJleMHYECKOH aKTHBHOCTH CTYZACHTOB B

I ]
Ne | Haumenosanue Conepxanue ‘
Pacnpenenenue Pacrnipenenenwue Gamios
Gamnon 38 Bun YP Hoceme |Bemon- |Pemenn |PySexusrit Pybexupiit |3aust
e i 6 oo uue JIK Henwe u|e 3amau KOHTPOJNb  |KOHTPOJIbL i
BHABM  yHcOHOM u JIB 3aImTa Nel No2
paboTEI, CpoKH JIE
coayd  y4eOHOIt
1 pa60T])I Bannba 0,5' 1 3 3 3 3 30
(moBoasiTest o |t
CBEAeHHS OIICHKa
CTYACHTOB  HA|[[ppme JIKI*§ |3*9 3%7 Ha 8 Ha 16 |
IrepBoM yanusa | JIB0,5*%1 Bcero: |Bcero: naboparop- | 1aGoparop- \
yueGHom 6 27 21 HOM HOM \
3aHATHH) Beero: "
| 16 §
Kpurepun 60 1 Menee GamioB — He 3aUTeHO;

2 |mepepacuera

famtos

61 u Gonee GayUIOB — 3a4TeHO.




TPaJULHOHHYIO
OIEHKY o

uroraMm paGoThI _

B CeMecTpe H

9K3aMeHa

Kpurepuu Jns jomycka K IpoMekyTOUHON aTTecTammu (3auery) crymeHT
JOITyCKa K| O/DKeH HAOPATh 1O HTOraM TeKyIero i pyGeKHOro KOHTpOJISI HE MeHee
TIPOMEKYTO4YHOM | 50 GalmoB M JOMKEH BBHINOIHHTD BCE nabopatopHele paboTsL s
aTTeCTallHH, TIOTTYCHNSA 3a9ETa «aBTOMATHYECKH) CTY/IEHTY HEOOXOIuMO HabpaTte B
BOSMOXXHOCTH | XOfle TeKyInelt i pyGexHoii aTTecTammit B cemecTpe He MeHee 61 Gara.
TIOJTyYeHHS ITo cormacoBanuio ¢ mpenogasareem CTYICHTY MOTYT OBITh JOGABTEHE!
ABTOMATHHECKOr | NOTIONIHHUTENBHEIE (OOHYCEI) GAILIBI 38 AKTHBHOE y4JacTre B Hay4HOM H
o 3aeTa | MCTOIMYECKOH paGoTe, OPUrHHANLHOCTh NPHHATBIX pENTEHHHE B Xoue
(9K3aMEHALMOH- | BRIIOIHEHHS N1abopaTopHBIX paboT, 3a yUacTHe B 3HAYHMEBIX y4eOHEIX u
HOH OLEHKH) 110 | BHEY4eGHBIX MEPOTIPHATHSX KaeapeL

TMUCLHUILINHE,

BO3MOXXHOCTE

TIOJTyYeHHUS )

BoHYCHBIX

6amios

DopMEI B BHABI B ciyuae, ecin x npomesxyrounoi aTTecTanuy (3adeTy) Ha6paH;‘
yuebHoit cymma Meree 50 GamioB, CTyneHTY HEOOXOAUMO HalpaTe HellocTaromee |
paboTsr AUIst | KOHYECTBO GaIIOB 3a CYET BBIMOMHEHUS OTOTHHTEBHEIX 3a/laHui, qu
HEYCIICBAIOIX | KOHIIA IOCIeHeH (3a49eTHOI) Hexemm cemecrpa. [Ipu sTom He06x0ﬂHM0|
(BoccTanoBHBII | mpopaGoTats MAaTepual BCeX NPOMYIIEHHBIX J1aGOpaTopHEIX paGorT. |
HXes Ha Kypce | QOPMBI JONOIHUTENLHEIX 3a0aHH (HasnagaroTcs npenosasarernem):
o0y4eHws) - BBIIOJIHCHHE U 32IUTa IIPONYIIEHHBIX 1aG0PaTOPHBIX pabor (npn‘
CTYACHTOB [yl | HEBO3MOXHOCTH JIONIOJHUTENBHOTO [IPOBEIEHHS nabopaTopHoit paﬁorm\
HOJTyYEHHSI TIpENOIaBaTeNb yCTaHABIHBAET (OPMY HONONHHTENBHOTO 3aiaHus 1o
HELOCTAIOIIHUX | TEMATHKE NPOMYMIEHHOH 1a6opaTopHOil paboThl caMoCTOsATeNBHO) 3]
GamnoB B KoHIE | Gayta 3a 71abopaTopHyIo paboTy. [
ceMecTpa - TMPOXOX/IEHHE PYGEKHOro KOHTpONs (Gaiibl B 3aBHCHMOCTH oT|

pybexa). ‘

JIHKBH7AINA aKafeMHUecKiX 3a00KCHHOCTEH, BO3HHUKIMHX H3-3a[
Pa3HOCTH B y4YeOHBIX IUIAHAX IIPH NepeBOJE MM BOCCTaHOBJIEHHH,
TIPOBOLUTCA IYTEM BEIIOJHEHHS NOTIOJHATENBHBIX 3a1AHHI, bopma H‘
006BeM KOTOPBIX Onpeensercs IIpeTIoIaBaTesieM.

e — |

6.3. Ilponeaypa oueHHBAHHS Pe3y/IbTATOB OCBOECHNSI AHCIMILTHHBI

Onenka Ka4ecTBa OCBOEHHUS [IpOrpaMMBbl  TUCHMIIJIMHEI XHUMHS BKJIFOYacT TCKYHlMﬁ

KOHTpOJIb ycreBaemocTH (mocemenne W pabora Ha nabopaToOPHBIX 3aHATHSX, peIleHHe u
obcysknenne 3anay), py6eKHsiit KOHTPOJIb H HTOTOBYIO aTTECTALIHIO.

Tlepen mpoBemenueM Kaxmoro PyGexXHOro KoHTpOIIS npenogaBaTesb IIpopabaTkBaeT co
CTYICHTaMH OCHOBHOH MaTepHall COOTBETCTBYIOLIHX PasnenoB MHCIMILTHEE! B OPMe KpaTKoit
MEKIHH-TUCKyccHH. O6a py6Ge)HEIX KOHTPOJI IIOAPa3syMEeBalOT PELICHHE PACUSTHHIX 3a71ay B
TeYCHHe 1 aKaJeMHYeCKOro yaca ¢ HCITIOJI30BaHUEM CIIPABOYHBIX HOCOOHIA. IIpenonaBarens
ONICHHBAET B OaJiaX pesyibTaThl PabOTEI KaXIOro CTYIEHTA M 3aHOCHT B BEJIOMOCTE y4eTa
TEKyIUel ycreBaeMocTH. -

Ha 3auére crygent B muuHOl Gecenle ¢ mpemogaBareseM OTBeuaeT Ha JiBa BOIIpOCA U3
NPE/UTOKEHHOTO IEPEYHsT M pelaeT pacuetHyro 3anady. Ilpm oTBere Ha Kammbii BOIIPOC
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CTYIeHT mosy4daeT no 10 6amios, B cymme mo 30 6awios. Bpemsi, otBonuMoe crynenty Ha
TIOATOTOBKY K OTBETY, COCTABIIAECT OJJHH aCTPOHOMHYECKHI Yac.

Pesynbrarsl Texymero xoHTpoms ycrmemaemocTH m 3auéra 3aHOCATCA IIPENOIaBaTENIEM B
SK3aMEHAHORHYIO BEIOMOCTH, KOTOPAs C/IA€TCs B OPraHH3ALMOHHEI OTAeN HHCTHTYTA B JIEHb
324€Ta, 4 TAK)KEe BBICTABIISIOTCS B 3a4ETHYIO KHIDKKY CTYZIEHTa.

6.4. IIpumepnI oneHouNBIX cpeacTB M5 PYOEKHBIX KOHTpOJIeii | 3a4eTa

Ilpumep 3amanus nas pyGesxuoro KoHTpoas 1

1. TlomATHe OTHOCHTENBHON ATOMHOH W OTHOCHUTEIEHOH MOJNEKYJIpHOH Maccel. Pacuer
OTHOCHTEIBHOH MOJIEKYJIPHOR MacChl Ha ipumepe coequnennii: Mg(OH),, H3POy, Fey(SOy)s.
2. OxapakTepu3yiiTe 1o IUIaHy SJIEMEHT C MOPSIKOBBIM HOMEpOM 24.
3. [lanmmr Bemectsa: Cly, ZnCly, SOs. Onpenenure:
a) BHJI XUMHYECKOi! CBA3H;
0) THIT KPHCTATHYECKOM pelleTKH B TBEPIOM COCTOSHHH;
B) CBOHCTBA BEIIECTB (arperaTHoe COCTOMHHE, JICTYECTh, TeMIIEpaTypa KHIIECHHS U TIIABIEHHS,
PaCTBOPHMOCTb B BOJIE).
4. PaccumTaliTe SHTATBIHMIO peaKLHu TIpH CTaHRapTHEIX yernoBusx: CeHia(x) — CgHg(x) -+
3Hy(r). HeoGxomuMble HaHHBIE BO3BMHTE B CIPaBOYHHKE. DK30- MM 3HIOTEPMHYECKOH
ABILICTCS TaHHAs peaKiys?
5. CkopocTh roMoreHHo# peakipu A + 2B = C IIpA MOJSIPHBIX KOHHeHTparusx Ca = 0,5
Mons/n u Cp = 0,6 Momb/1 paBra 0,018 Mo/ MU, OrpenenuTe KOHCTAHTY CKOpPOCTH 3TOi
peakuuy.,
6.  Hasosure Bce ycmosus, mpu KOTOpHIX DaBHOBECHE B CHCTEME CMEIIAETCS B CTOPOHY
o0pasoBanus aMmuaka:  Ny(r.) + 3Ha(r.) « 2NHs(r.), AH° =- 92,4 K/x.

Ilpumep 3axanus a1 pyGexnoro KOHTPOJIs1 2

1. Berauciute Temmneparypy xunenms pacTBopa, comepxxamero 10 r rmuuepura B 400 r
BOJIBL
2 YeMy paBHa KOHCTaHTA IHCCOMHUAIMH MypaBbHHOR kucnotst HCOOH, ecnu cremens

Aucconmamuy e€ B 0,1 M pacteope pasHa 4,5%?

3. Yxaxure, Kkakue H3 Colei, dopmyner kotopex: NaCl, K,COs, ZnSO,, NH,SCN
noasepraroTcst reaponusy. CoCTaBbTEe WMOHHBIE WH MOJICKYJIADHBIC yPaBHEHHS peaKiHit
rujpomusa. B kakol uper Gyzer oxpamen ¢uoeToBsii JIaKMyC B BOJHBIX PACTBOpaX JaHHBIX
COJIEH.

4. Pacmionoxkure KOMIIIEKCHBIE COETHHEHHS Pd*, Hg”, Pt** u Cd* ¢ nuradzom Br B
HOpALKE YMEHBINEHHS ycToHunBoCTH, HeoGX0MMMEle HanHbIe BO3EMUTE B CIIPaBOYHHKE.

5. Tlokaxure mBoiCTBEHHOCTS OKHCIIHTCIIEHO-BOCCTAHOBUTENBHEIX CBOHCTB (ocdopa Kak
Tipoctoro BemecTsa. Ilpusequre mpuMeps! ypasHeHwit peakumi, B KOTOpEIX (pocdop sBiIsercs:
a) OKHciHTENEM; 6) BOCCTAHOBHTENIEM, B) IPOSABIAET OKHCJIATE/IbHO-BOCCTAHOBHTEIIBHYIO
JBOHCTBEHHOCTB.

6. Hexoropoe oprammueckoe BemecTso comepxuT mo Macce 85,7% yrmepoma u 14,3%
BoJopoza. IlnotHoCTE manHOro BemecTsa Mo Bonopony pasHa 21. Ompenenute CTpyKTypHYio
(opmyny Bemectea, eciu HU3BECTHO, 4TO OHO obecuBedmBAET GPOMHYIO BOLY H HMeer
HELUKIAYECKOE CTPOSHHE.

Coucok BOpocoB K 3a4éTy
1. OxcrnepumeHTaNbHBIE 0GOCHOBAHHS CTOKHOCTH CTpOeHHUs aToMa. ATOMHas Mozens ToMcoHa.
llnanerapras Mogens crpoerns aroma Pesepdopaa. [octynarer Bopa.
2. OCHOBHBIE NOJOXKEHUS KBAHTOBOH MEXAHHKH. BepostHOCTHAs Momens atoma BOJOPOJIA.
Bonnosas dysxims, arommasn op6urans, 9NIEKTPOHHOE 06J1aK0,
3. XapaKkTepHCcTHKA COCTOSHHUS SJICKTpOHa B aToMe. KBaHTOBBIE unCHa, HX (H3UYECKHIT CMBICIL.
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4. s,p,d,f~opbutamu. EmMKocTs sHepretuueckux yposHeii. [IpHHIAIE! 3am0THEHHS 3JIEKTPOHAMH
aTOMHBIX OpOHTANEHH.

5. TaOnmaua XuUMHYECKHX OSNeMeHTOB. IlepHommveckmii 3aKOH M NEPHOAWHECKAs CHCTEMA
XHMHYECKHX JJIEMEHTOB B CBETE TEOPHH CTPOEHHS aTOMa.

6. IleproU{HOCTD B H3MEHEHHH CBOMCTB 37EMEHTOB: PaIHyChl ATOMOB, SHEPTHU HOHHU3AIUH U
CPOZICTBA K JJICKTPOHY, 3JIEKTPOOTPHIATENEHOCTH, BAJIEHTHOCTH M CTENICHH OKHCIICHHS.

7. IlepHOIMYHOCTE B HM3MEHCHHH CBOMCTB KHCIOPOJHBIX H BOXOPOMHBIX —COEIHHEHHI
9IIEMEHTOB I10 IEPHOJAM H IPyIIIaM.

8. Xumuueckas cBA3b. Buzisl cBs3u. OcHOBHBIE XapaKTEPHCTHKH XUMUYECKOH CBS3H.

9. CpoficTBa KOBATIGHTHOHM CBf3H (HACHINAEMOCTh, IOISPHOCTH CBSI3H W MOJIEKYJIbI,
HOJIIPH3YEMOCTE CBA3H), MEXaHU3MEI 00Pa30BaHus KOBAJICHTHOMN CBA3H.

10.  Tm6punmsamms opburaneii. 6 u m ces3u. KpatHocts cBsizy.

11. Honnas cBs3b, Mexanusm ee obpasoBaHus. MeTammmueckas cBs3b. CBOMCTEA HOHHON 1
METANIHYECKOH CBA3H.

12.  THnbl KPECTAIIMYECKHX PEIETOK. 3aBHCHMOCTS CBOMCTB BEIECTB OT BH/A CBS3H M THIA
KPHCTaJUINYECKOM PEInETKA.

13. Tlomstme ©0 CKOPOCTH XHMMHYECKHX peakimii. (DakTOpbl, BIHMIONHE Ha CKOPOCTE
XHMHYECKHX PeaKLHi.

14, 3axon pefictsus Macc. KOHCTaHTa CKOPOCTH peakiii, eé ¢bu3nYecKuii CMEICIT.

15. BrusHue TeMmmepaTypsl Ha CKOPOCTb XHMHYECKOI peaxuuu. Ilpasuno Bant-T'odda.
AKTHBHBIC MOJICKYIIBI H SHEPTHs aKTHBALMHA. Y paBHeHHe Appennyca.

16. O6paruMble u HeoOpaTHMBle peakmud. XEMHYECKOS pasroBecre. Koncranra
XHMHYECKOTO paBHOBECHS.

17. Cmemenne xumirdeckoro pasrosecus. IIpuamun Jle-ITatenpe.

18.  TennoBsie 3¢ pexTrr peakumii. TEPMOXHMHUECKHE 3aKOHbI 1 YPaBHEHHS.

19.  BHyTpeHHsS 3HEprus u SHTAIBIHS. DHTAILINS 00pa30BaHHSA XUMHYECKHX COEJUHCHMUIA.
20. OHTpomuA U €€ H3MEHEHHE TPH XUMHYECKHX nporeccax H ($ha3oBBIX Iepexonax. Y ClIoBHUs
CaMOTPOU3BOJILHOTO IPOTEKAHKS XHMHIECKAX peakuuii. Dueprus ['n66ca.

21. Knaccudukanus pacTBopoB. Mexamusm nponecca pacTBOpeHus. I'mipaTHas Teopus
.U .Menneneesa.

22.  Komnmenrpauus pactsopos. ITpomenTHas KOHILEHTpAIHsi, MaccoBas JOJsl paCcTBOPEHHOIO
BellecTsa. MoisipHast KOHNeHTpauus pacTBopoB. HopmanbHas KOHLEHTPall{s pPacTBOPOB.
OKBHBAJIEHT 2JIEMEHTA H CIIOKHOTO BELIECTBA,

23.  CsolicTBa pasGaBIeHHBIX PACTBOPOB HedIeKTpoiuToB. OcMoc. OcMoTHYECKOE [aBlIeHHE.
3axor Baut-T'odda.

24.  Teopus 3MEKTPOTHTHYECKOH MHCCOLMALMH. OCHOBHBIE [OIOMKEHHS Teopur. MexaHusm
JUCCONMALNY BEIIECTB C PA3INYHbIME BHAAMH CBS3H.

25.  DmexTpomHTHYECKas MUCCOUMALMS Bombl MoHHOE TIPOU3BeNEHHEe BOIBL. Bomopoamsrit
TI0Ka3aTelNs.

26. CTeneHs THCCOIMAIMH SNIEKTPOINTOB. CHITBHEIE H Ci1a0ble JIeKTPOJIHTEL

27. Juccoumanms ciaabex 9NeKTPONUTOB. KOHCTaHTa KuCCOLMANMH. 3aKoH pa3BeneHus
OcrtBanpaa.

28. Peaxuun obMeHa B pacTBOpaX 3JEKTPOIATOB. Hanpasnennocts peakumii o6MmeHa B
pacTBoOpax 37AEeKTPOIUTOB.

29.  IlpousseseHue pacTBOPHMOCTH. Y CITOBHs 00pa3oBaHHs M PACTBOPEHHMS OCAIKOB.

30. Tuapomuz coneif B BOIHBIX pacropax. Cryyaum rmppommsa. CremeHs Tmaponmsa.
Koncranra rugponmsa.

31.  Crenenp okucieHus snemeHToB. OKHCIHTEIEHO-BOCCTAHOBHTE/IEHEIE peaknuu. MeTtop!
SJIEKTPOHHOI'O U 3JIEKTPOHHO-HOHHOIO GajaHca.

32. BaxHellllMe OKUCTUTENH ¥ BOCCTAHOBHTENH. PoIb Cpelbl B NPOTEKAaHHH OKUCIHTEIbHO-
BOCCTaHOBUTEIBHBIX PEAKIIHIA.
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33.  Knaccubuxarms OKHMCIHTENbHO-BOCCTAHOBHIENBHEIX peakimil. X poms B mpupozme H
TEXHHKE.

34. TloHsaTHA 0 KOMIUIEKCHEIX COeTHHEHHsX. HOMEHKIATYpa KOMIUIEKCHEIX COSIHHEHHH.

35. CsoiicTBa KOMILIEKCHBIX COETMHEHHH. KOMILIEKCHEIE COeTMHEH s B IPHPOLIE.

36. OcHOBBI OpraHMYeCKOM XHMHH. IIpHYMHEI MHOrOOGpPa3sHs OpPraHHYECKHX COCIHHEHHI.
Teopust XuMudYeckoro CTpoeHHs opraHHYeckux BemecTs A.M. Byrneposa. Hampasnenus
Pa3BHTHS TEOPHH.

37. Knaccnbuxamus H HOMEHKIATYpa OpraHMYECKHX COeAWHEHHH. (OYyHKIMOHATBHEIE
rpynnel ITonu- 1 rerepodyHKIHOHANBHEIE BEIECTBA.

38.  OcobennocTy peakumii B opraHuyeckoi xumun. Knaccuduxamusa peakuuii o Xapakrepy
U3MEHEHHs CyOCTpaTa U IO IPUPOAE PeareHTa.

39. Ilpupopmeiii ras. Kamenneii yrons. Mecropoxnenus. Cocras. OCHOBHBIE HAIPABICHHS
nepepaboTKH U HCIONB30BAHHE,

40. Hedtb. MecTopoxkaenus W pasBemanHele 3anacel. CoctaB HedTH. IlepBuunas
nepepaboTka HeTH M KpeKWHT HeTenpoAykroB. IIpOmyKThl HepepaGOTKH He(pTH H HX
HCIIONIb30BaHUE.

6.5. @oHT OLIEHOYHBIX CPEACTB

[onuelit Gadk 3amaHuil 1yst Texymero, pyGeXHBIX KOHTpOIEH u TPOMEXKYTOUHOH
arTeCTalul IO IHCLIHIUIMHE, MOKa3aTeNM, KPUTEPHH, IIKaIbI OLIEHHBAHHA KOMIIECTEHIHIL,
METOIMYECKHE MATEPHAIIBI, ONpPENENAOMUe MPOLUEAYPHl OLEHUBAHHS 00pPa30BATENBHBIX
pe3yNbTaToB, IPUBEACHBI B y4€OHO-METOIUIECKOM KOMILIEKCE U CIUITIHHEL

7. OCHOBHASI Y1 TOIIOJTHUTEJBHASI YYEBHAS JINTEPATYPA
7.1. OcHoBHasA yueGHast IUTEPATYPA

1. I'manka HJL O6mas xumus: Yae6Hoe mocobue ams By30s. — J1.: Xumus, 2012, - 720 c.
. Koposun B.H. O6mast xumust. — M.: Beicmas mxona, 2006. — 557 c.
3. OOmas xumus [OneKTpoHHSBI pecype] : yuebnnk / A. B. Yommun ; mox pex. B. A,
ITomkoBa, A. B. ommmma. - M. : I'SOTAP-Memua, 2014, —
http://www.studentlibrary.ru/book/ISBN9785970429563 .html

7.2. JonoJHHTeIbHAS y9eGHAS JTHTEPATYPA:

1. Kapanerssay M.X., Jipakur C.M. OGwas u HEOpraHu4ecKass Xumus: Yueb. [yt By30B. —
M.: Xumus, 1994. — 592 c.

2. Cnecapes B.J1. Xumust. OcHOBBI XUMHH X#uBoro. — C-TI6.: Tocxumuspar, 2000. — 768 c.

3. Pa6umoBnu B.A. Xasun 3.5. Kparkuit xumuageckuit cnpaBounsk. — JI: Xumus, 1991. — 432

C.
4. CrpaBounnx mo o6mieif u HeOpraHHYeCKoH XuMuU [D/IeKTPOHHBIN pecype] / Jlumun P. A, —
2-e HU31I., Hcrmp. H -~ JIOI. - M : KomnocC, 2013. -

http://www.studentlibrary.ru/book/ISBN9785953204651 .html

8. Y‘IEBHO-METOI.[!J‘IECKOE OBECIIEYEHUE
CAMOCTOSTEJIBHOU PABOTHI OB YYAIOIUXCS

B xoze camocTostenbHON paGoTEI 0Oydarommiics u3yuaeT TeopeTHueckKuii Marepuai,
HCIIONB3YS HCTOYHHKH M3 IIEPEYHS OCHOBHOH H JOTONHHTENBHOM yUe6HOMH IMTEepaTyphL, a TaKkKe
y4e6HO-METOAUYECKHE MAaTEPHAIIBL, [I0ITOTOBNEHHEIE PEIIOaBATENEM:
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Xumus. MeTonuueckue yKasaHus ISl [OATOTOBKH K N1a00paTOPHBIM 3aHATHAM TIO XHMHH Ul
CTyACHTOB HanpasieHus moarorosku 05.03.02 — I'eorpaust. — Kypran, 2019. — 35 c.

9. PECYPCBHI CETH «<MHTEPHET»,
HEOBXO/JIUMBIE JIJIs1 OCBOEHMSA JACIHUILIAHBI

http://elibrary.ru/defaultx.asp — Hayunas aneKTpoHHas 6ubmoreka ELIBRARY.RU.

10. HHPOPMALIMOHHBIE TEXHOJIOT'HH,
ITPOTPAMMHOE OBECTIEYEHUE
H HH®OPMAITHOHHLIE CIIPABOYHBIE CHCTEMBI

[lpu uTennn nexuuit KCIONB3YIOTCS CIANIOBbIE MPE3EHTALIHH.
OBC «Jlaub»
39BC «Znanium.com»

11. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHUE
JACIUILTAHBI

ITo BceM BumaM y4eGHOM IeSTEIBHOCTH B paMKax MHCHUIUTMHBI XMMHS HCIONB3YIOTCS
y4eGHBIE ayIUTOPHH TS IPOBENCHHS 3aHATHI (mexmuu, naGopaTopHEIe 3aHATHS, [PYIIIIOBBIE U
HHIHBHAYAJIbHEIE KOHCYIBTAIIHH, TEKYINHH U IPOMEXKYTOUHBLH KOHTPOJIb), YKOMIUIEKTOBAaHHEIE
CHCIHUATH3UPOBAHHON MEOENBI0 W TEXHHYECKHMH CpeNCTBaMH OOYYEHHS, CIyXaIIHMH 1715
NpeACTaBNeHNs y1eOHOM HHpOpMAIHH GONBIIOH ayIUTOPHH.

JlaGopatopHslit IpakTHKyM IPOBOAUTCS B CIICLHANM3UPOBAHHON 1aGopaTopun Kadeapsr
«Du3ndecKas W TPHKIafHAS XHMHS», OCHAISHHOM HEOOXOMUMBIM  O0GOpYZOBAaHHEM U
pEeaKkTHBaMH,
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N [TPUJIOXXEHLYE 1
AHHOTaLHSA K paboyeii NIporpamMme TUCIUILTHHEI

«XHUMHD»

006pa3oBaTebHOM MPOrPaMMBI BbICIIEro o0pa3oBanus —
NporpaMMsl 6akanaBpuara
05.03.02- I'eorpacpus
Hanpagnennocts:
Pexkpeannonnan reorpagus u Typusm

Tpynoemxocts nuctmmmmne: 4 3E (144 axanemugeckux yaca)
Cemectp: 1 (ounas }opma oGyuenus)
DopMa IpoMesyTouHOH aTTecTalluu: 3auéT

Conepikanue qucuummmme!

DIIeKTPOHHOE CTpoeHHe aToMma, Ilepuonuueckuii 3akon wu TIEpHOUIECKast
CHCTEMa XHMHYECKHX 3/€MEHTOB. XHMHYEeCKas CBssp H CTPOECHHE BeIlecTRa.
Ckopocts  xuMHgecKkoit peakumn. Xumudeckoe paBHOBecHe, Bona. Pactsops:
HESNMCKTPONMTOB. HOHHBIE paBHOBecHs u OOMEHHEIE peakuuu B pacTeopax.
Kommnekchele  coenmmenmus. OxucnuTensHO-BOCCTAHOBHTE L HEE peakuumm,
OcHoBEI oprannyeckoit xumum,
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