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Pabouas nporpamMmma JUCHUIUIMHBI « XUMUSD» COCTaBJIEHA B COOTBETCTBUU ¢ DeepaabHbIM
rOCy/1apCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM BBICIIETO 00pa30BaHUs MO HANPABIECHUIO
noarotoBku 05.03.02- «I'eorpadusi».

[Iporpammy coctaBui(u) :
C.JI. Ky3HenoBa, IOLEHT, KAHAUAAT XUMHUYECKUX HAYK

(V=

Pabouas nporpamma TUCHUIUIMHBL «XUMUS» YTBEPXKACHA HA 3aceAaHuu Kadeapsl oOIIeH,
Heoprannueckon xumuu 1 UBT B xumnu

npotokos Ne 10 « 15 » mas 2020 r

3aBenyronuii kadeapoii (paspadorunka) bykos H.H

PaGouas nporpamMmma quCHUIUIMHBL «XHUMHS» YTBEPKICHA HA 3aceTaHuu Kadeaphl
dbuszndeckoit reorpaduu

npoTokoia Ne 9 « 15 » mas 2020r.

3aBezLyI0n/mI71 kadeapoii (Beimyckatomeii) Haramesckuii 0.5

o

VYTBepkIeHa Ha 3acelaHuH Y4eOHO-METOIMUECKON KoMUccuu (hakynbreTa XUMHUH U BBICOKUX
TE€XHOJIOTUH
U BBICOKHUX Te€XHOJIOTUH mpoTokos Ne 5 « 25 » mas 2020 r.

[Ipencenarens YMK ¢akynsrera becmanos A.B

PenenseHTsr:

ITerpoB H.H , kana. xuM. HayK, T€HEPAIIbHBI  JTUPEKTOP
00O « UnTennekryanbHble KOMIO3UIIUOHHBIE PEIICHUSD)

[Mucemenckas H.JI., nok. xuM. Hayk, mpodeccop kadenpsl GU3NIECKOH  XUMUU

OI'BOY BO «KyoI'V»
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1. lesan U 3a1a4M N3y4eHUs JUCHUIIMHBI

1. 1. lleab ocBOEHMS M CUMUILIUHBI.
Lenpro n3yueHus: AUCIUILTUHBI SBISIETCS (OPMUPOBAHUE Y CTYIACHTOB: 00IIIEro

IIPEACTABIICHUS O XUMHUHU; POJIA U MECTE €€ B €CTECTBO3HAHUU; MUPOBO33PEHUYECKOH,
00IIeTeOPEeTUYECKON M METOI0IOTHYECKON 0a3bl Ui U3y4eHHS OCHOBHBIX U CHIEIHATBHBIX
€CTECTBEHHOHAYYHBIX TUCLHUIIINH.

CdhopmupoBaTh 3HaHUS OCHOBHBIX TIOHATUH M 3aKOHOB XHMHH, CBOMCTB BaXKHEHUTITHX
BEIIECTB, OKPYKAIOIINX YEJIOBEKA B IOBCEAHEBHOMN KU3HU, TPUPOJIE, TPOMBIIILICHHOCTH,
IMOHUMAHUE CYTH XUMMHUUYECKUX ITPEBPALICHUI.

1.2 . 3agauu AUCHUATLINHBI

CdopmupoBaTh y CTYJECHTOB:

® 3HaHME OCHOBHBIX 3aKOHOB XUMHH, 3aKOHOMEPHOCTEN
MPOTEKAHHSI XUMUYECKUX TIPOIIECCOB;

® AHATM3UPOBATH M KIIACCH(PHUIINPOBATh XUMHUYECKHE CHCTEMBI
Y TIPOTEKAOIINE B HUX PEAKIINH;

® YMEHHE TPe/ICKa3bIBaTh CBOMCTBA BEIIECTB HA OCHOBE 3HAHMS X
CTPOCHUS ¥ IPUHITUTIOB XUMUYECKUX ITPEBPAIICHUI;

e [IPCACTABJICHUE O Han0oJ1ee riIaBHbIX JOCTHXXCHHUAX U np06neMax
COBpeMeHHOI\/II XUMHUH, €€ TIPAKTUUCCKUX BO3SMOKHOCTAX;

® HaBBIKHM SKCIIEPUMEHTAIbHOM pabOThl B 1a00paTOpuy;

1.3. MecTo 1ucunIuHbI (MOAYJIsA) B CTPYKTYpe 00pa3oBaTeIbHOMH MPOrpaMmbl
JucrtumnnuHa «XuMHsD» OTHOCUTCS K 0a30Boi yacTu bioxka 1 "uctumiuas! (Moaynn)"

y4eOHOTro 11aHa 1o HanpasiaeHuro noarotoBku — 05.03.02- «["eorpadus». Uuaeke
qucuuiuinHbl corsiacHo @PI'OC — B.1.5.08, yntaercs B mepBOM cemecTpe.

Jucuunnuza 6a3upyercs Ha MKOJbHBIX 3HAHUSIX Kypca XUMHH (KIJIACChI
HEOPraHUYECKUX COCAUHEHUM, TEOPUH IEKTPOIUTUYECKON TUCCOLUALUU, CTPOCHUU aTOMa),
¢bu3ukK (ra3oBbIe 3aKOHBI, CTPOCHUE aTOMa, 3JIEKTPUYECTBO, MarHeTH3M). Marepuan
M3y4aeMOM AUCUUILIMHBI SBIISETCS OCHOBOM U1 M3YUEHUS MOCIEIYIOUUX JUCIHUIUINH, TAKUX
Kak «3emiueBeneHuey, « uaponaorus», «KaumaTonaorus ¢ OCHOBaMH METEOPOJIOTUI,
«"eomopdonorus» u «I'eonorusy.

1.4. TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI 0 TUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHNPYEMBbIMH Pe3y/IbTATAMM 0CBOCHHS 00pPa30BaTeIbHOIM
NPOrpaMMblI

N3yuenue naHHOM yueOHOM AMCLMITIIMHBI HAIPABJICHO HAa (POPMUPOBAHUE Y
obyuaromuxcs oowenpogeccuonanvivix komnerernuii (OIIK -2, OIIK-9) :

Ne | UHpekc Conepxxanue B pesynbrate nzyueHus: yaeOHOU JUCIUILITUHBI
LI | KOMIIET | KOMMETEHIUH (WK oOyuaroluecs: J0IKHbI
. [S30807051 e€ JacTn) 3HATh yMeThb BJIAIETH

1 OIIK-2 | cnocoOHOCTBIO OcHOBHBIE MIPOrHO3UPOBATh METOJaMH
UCIIOJIb30BaTh HOHSTHS U CBOICTBA 2JIEMEHTA M €ro | TpeJcKa3aHus
0a30BbIC 3HAHUS 3aKOHBI BKHEHIIMX COCIMHEHHHN; | porekanus
($byHIaMeHTaIbHBIX XUMUH, IPUMEHATH 3HaHHE BO3MOIKHEIX
pas3zaenoB GU3UKY, 3aKOHOMEPHOC | (hyHIaMEHTaJbHBIX XUMHUYECKUX
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Ne | Mnpeke Conepxxanue B pesynbrate nzydeHus: yaeOHOU JUCIIUILTAHBI
.11 | KOMIIET | KOMIIETEHIUHU (MIn 00yyJaronuecs: JOJKHbI
CHITUH €€ JacTu) 3HAThH yMeThb BJIaJIeTh
XUMHUU, OMOJIOTHH, TH TIPOTEKAHUS | Pa3ACIOB XUMHHU IS peaknuii u ux
JKOJIOTMU B 00BbEME, XUMHYECKUX OITHCAHMS TIPOIIECCOB U KUHETHKY ;
HEOOXOIUMOM IS MIPOIIECCOB; SIBJICHUH, TPOMCXOASAIIMX | CIIOCOOHOCTHIO
OCBOEHHS B )KUBOM TIPUPO/IE; BHEZIPATH
(usmdeckux, IPUMEHSATH MeTofonoruto | AOCTIKCHIA
XHUMHUYECCKUX, XUMUH 114 peHleHI/IH XUMHUHAN HpI/I
OHMONIOTMUECKHX, npodeccHOHATBHBIX pelieHuu
SKOJIOIMYECKUX OCHOB 3aau; npodeccHoHab
B 00111eH, (hU3UIECKOH HBIX 3a7a4
U COLMAIILHO-
9KOHOMHUYECKOM
reorpadun
2 OIIK-9 | crmocoOHOCTBIO METO/IbI KOJIMYECTBEHHO ONHCATh Merogamu
UCIIOJIL30BaTh WCCIIEIOBAHUSA | TIPOIECCHI, XUMUYECKOTO
TEOPETUYECKIE 3HAHUS | M aHAIIn3a COIIPOBOK TAFOIIHECS aHajau3a
Ha HpaKTI/IKe XUMHNYCCKUX N3MCHCHUECM Oprﬂ(aIOHIeﬁ
BCIICCTB U (1)I/I3I/IT-ICCKOFO COCTOSIHUA Cpe}l]ﬂ JJIA
XUMHNYCCKUX U XUMHUYCCKOI'0O COCTaBa B BBISIBJICHUA eé
TIPOIIECCOB CHCTEMAax Pa3IMyHON BO3MOXHOCTEMN
CJIO)KHOCTH; IIPUMEHATD U PECYPCOB C
COBpeMeHHBIe Hay‘IHBIe eI UX
METOIBI TTO3HAHUS HCIIOIL30BAHUS
MIPUPO/IBI U BIIJICHUE B paMKax
MMH Ha YPOBHE, npodeccuo-
HEOOXOIUMOM JIJIST HaJILHOM
peleHus EATETLHOCTH
podheCCHOHATBHBIX
3a71a4

2. CTpyKkTypa U coaepKaHue TUCHUNIHHBI
2.1 PacnpenesieHue TPYA0EMKOCTH TUCIUIIMHBI 10 BUIAM PadoT

OOmiast  TpymoéMKOCTh JUCHMIUIMHBI coctaBisger 4 3au.en. (144 wacoB), wux
pacnpezenieHue o BujiaM padoT MpeICTaBIeHO B TabIuIe
Bun yue6Hoii paboThI Bcero CeMmecTpsbl
4acoB (gacer)

1
KonrakTHasi pagoTa, B TOM 4nce: 76,3 76,3
AynuTopHblie 3aHATHS (BCero):
3aHATHA TEKIIHOHHOTO THITA 18 18 - - -
JlaGopartopHsbie 3aHATHS 36 36 - - -
3aHATHS CEMUHAPCKOTO THITA (CEMHHAPBI, IIPAKTUYECKHE 18 18 ) ) )
3aHATHUA)
HNuas koHTaKkTHaAs1 padora:
Kontposns camocroarensHoi padots! (KCP) 4 4
[Tpomexyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTeJbHasi padoTa, B TOM YucJie: 41 41
Hpopa60m1<a u noemopernue J1eKYUOHHO20 mamepuand, 20 20 _ _ _
Mamepuana yueOHoU U HAYYHOU TUmepamypul, N0020MOBKA K




NAOOPAMOPHLIM 3aHAMUS, NOO2OMOBKA K CEMUHAPCKUM
BAHAMUSIM)
Buinoanenue unousudyanvruvix 3adanuti (Iloocomoexka x 8 8 } }
PeuteHuIo 3a0ay u mecmos)
Tloozomoska k mexkywemy KOHmMpOO 13 13 - -
Kountpoab:
[ToaroroBka k sK3aMeHy 26,7 26,7
O0masi Tpy10eMKOCTh qgac. 144 144 - -
B TOM YHCJIE€ KOHTAKTHAsI 76.3 76.3
padora
3a4. eJi 4 4

2.2 CTpyKTypa IUCUHUNIUHBI:

Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH 1O pa3zesiaM JAUCHUIIINHBI.

Pazgenbr auctumuinael, nu3ydaercs B 1 cemectpe

No KonnuectBo yacos
pasz HaumenoBanue pa3ienos Aymatophas Breaymuropnas
ena Bcero pabota pabota
JI JI3 113 CP
1 2 3 4 5 6 7
Beenenne. Crpoernme artoma #| 2(Q 2 8 4 6
1. |xumuueckas CBSI3b. Knaccs!
HEOPTaHWYECKUX COENUHEHUN
OO6r11e 3aKOHOMEPHOCTH 18 2 4 2
2 MPOTEKAHUS XUMHUECKUX PEAKIINit 6
JlucriepcHBIE CUCTEMBL. PacTBOPEI He 10 2 4 2 4
3. SJIEKTPOIIUTOB.
4 PactBOpnI anextponuToB. PH. 18 4 8 2 6
OKHCIIMTENBHO— BOCCTAHOBUTEIb-HBIE 10 2 2 2 4
5 peaknun. DIEeKTPOXUMHUYIECKHE
CBOMCTBa PacTBOPOB
XUMHUA 2JIEMEHTOB U UX COCIUHEHUN. 26 4 8 4 10
6 KoMIuiekcHble coequHeHus
7 Merobl aHaIH3a BELLECTB 11 2 2 2 5
Hmoeo no oucyuniune 18 36 18 41
2.3 Copnepsxkanue pa3aeoB JHCHUINIHHBI
2.3.1 3ausaTus JeKIMOHHOI0 THIIA
Ne Hamnwerosanme ConeprxaHue pasgeia Popa
[ pasziena P p TEKYILETO
KOHTPOJIS
1 2 3 4




Brenenne. Crpoetue
aToMa U XUuMHN4YeCKas
CBSI3b. Kiaccer
HeOpI‘aHI/I‘IeCKI/IX
COCTMHECHUM

IIpeamer u 3agaun xumun OCHOBHBIE OHATHS 3aKOHBI
xumud. [TpoOaemMbl 3K0T0ruu. DIEKTPOHHOE CTPOCHUE
atoma.BomHOBBIE CBOMCTBA JICKTPOHOB B aTOME. Y paBHEHUE
ne bpoiins. OCHOBBI KBaHTOBO-MEXaHUYECKON TEOpUU
cTpoeHus aroMa. BomHoBast GpyHkiusa. KBanToBbie yncia.
AToMHBIE S, p, d, - opOuTany. 3amonHeHUE AISKTPOHAMU
aToMHbIX opouTtaneii (AO). [Ipasuno [aynu. [IpaBuio
XyHna.

IIepuonnueckuii 3axkon .M. Menneneesa. Ilepuonuueckas
cucremMa  dJeMeHTOB. llepuonnueckn — M3MeHsrOLIMECS
CBOICTBA 3JIEMEHTOB, UX CBSA3b CO CTPOEHHMEM AJIEKTPOHHBIX
o0onouexk aTtoMoB. Paauycel aTOMOB, HEPrus MOHHU3ALNU,
3aKOHOMEPHOCTH B M3MEHEHUM 3THUX BenuuuH. IlomoxeHue
XUMHYECKOT0 3JIEMEHTA B NEPUOJUYECKOA CUCTEME KaK €ro
TJIaBHENIAs XapaKTEepUCTHKA.

Xumuueckas cBsi3b. [lepekpbiBaHUEe aTOMHBIX OpOuTalnel
Kak ycioBue oOpa3oBaHust cBsizu. [loHsiTHE O MeTOIE
BaeHTHbIX cBss3edd  (BC). ['mOpuamsanmst  aTOMHBIY
opOuTaneit. TUTTBI XUMUYIECKON CBSI3W: KOBaJICHTHAS, HOHHAS
METaJUINYECKAs. ITorenman VOHU3ALIHAH.
ONeKTPOOTpULIATeNbHOCTE.  CBOWCTBA ~ KOBAJIGHTHOM ¥
WOHHOU cBs3eld. Pasmuumsa B Qusmyeckux CBOMCTBaY
BEIIIECTB C HOHHOM, KOBAJICHTHOM M METAJIJINYECKOM CBS3BIO
BonoponHasi cBsizb. XuMHYECKas CBSi3b B KpHCTajiay
(aTomHasi, WOHHAs,  MOJEKYJSpHas  KPUCTAJUTUYECKas
cTpykrypa).  IlpencraBnenme o  nonmuMopdusmMe ¥
nuzomopdusme.

MexMoneKyspHble CUITbI B3aUMOICUCTBHUA.

XuMHU4YecKass CBA3b B KOMIUIEKCHBIX  COEIMHEHMSIX.
TunudHpIe KOMITTIEKCOOOPA30BATENH U JIUTAHIBI.

Knaccel HeopraHWYecKuX COEAVMHEHMM: OKCHIbI, KUCIIOTHI,
ocHOBaHUS, coiau (OCHOBHBIE CIIOCOOBI TIONYyYEHHS W
XUMHYECKHE cBOMCTBA. OUHCTKA BEIECTB.

I'eoxnmuueckas knaccu(uKaIms BEIeCTB

YcTHbII
orpoc
(I13)
JIP
K/P
T

OOmme
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHUYECKUX PEaKIrii

DHepreTnka XUMHIECKUX peakiuii. TepMomnHaMIIecKue
cucrembl . DYHKIINM COCTOSIHUSA ( SHTAJBIINSA, SHTPOIINS,
pabota sHeprusi). JHepreTudeckue 3P PeKThl XUMUIECKHX
peakuuid. [lepoe Hayan0 TEPMOAMHAMUKH. DHTAJIBIINS
o0pa3oBaHUs BelIecTBa. 3aKOH ['ecca 1 ero nCroap30BaHUE
IUISL TEPMOXUMHUUECKHUX pacu€roB. CTaHIAPTHBIE COCTOSHUS
BemiectBa. [lonsaTue 06 sHTporIu. DHTpONHUs (azoBOro
riepexoaa. Bropoit 3akon TepmoanHamMuku. M3o0apHo-
M30TepMHUYecKui oTeHuan (dHeprus [ mooca) kak
KPUTEpUH U ABIKYIIAs CHJIa CAMOIIPOU3BOIBHOTO
NPOTEKaHUS [IPOLIECCOB B 3aKpbITOH cucteme. ObpaTtumsle u
HeoOpaTuMBbIe peakuyi. XUMUYEcKoe paBHOBecHe. 1'oMo- 1
rereporeHHble papHoBecusi. KoHcTanTa paBHOBecHs. 3aKOH
JercTByromux Macc. Ero mpuMeneHue K roMo- 1
rereporeHHbIM cucremaM. [Ipunnun Jle-lllaTense, ycnosue

VcTHBIN
orpoc
(I13)
JIP
K/p




MMPUMCHUMOCTH. CMmernieHue paBHOBECHH.

CxopocTh XUMHYECKON peakiuu. PakTopel, ONpenensIonng
CKOpOCTh peakluu. 3aKoH JeWcTBYromUX Macc. llopsmox
MOJeKyIsipHOCTh peakuuu. IlpaBuno Bant-I'odda. TTonsarug
00 SHeprus akTUBAlMU M aKTHBUPOBAHHOM KOMILJIEKCE.

KaranuzaTopsl, KaTaJUTHYECKHE pEaKIUU. ABTOKaTaJIu3.
DepMEeHTATUBHBIA KaTainu3. ' OMO- U reTepOoreHHbIN KaTanus.

Llennsie peakuuu. IlocnemoBaTenbHble W NapajlieIbHbIE
peaKLuH.

HucnepcHble
cucremsbl.  PactBopsl
HE DJICKTPOJIUTOB.

OO0mas xapaktepuctuka.. [loHsaTHEe (pa3bl, KOMIIOHEHT,
TE€TEPOr€HHON CUCTEMBI. J{UCTIEpCHBIE CUCTEMBI UX
kinaccupukanus. CycrneH3uu u sMynbeun. Kommongabie
pacTBOpHI U UX cBoiicTBa. 30mu u renu. Koarymsmus.
Anpo3omnu, ABIMBL, TyMaHBbL. ['a30BbIe PaCTBOPHI.
ITapumansHOe HaBieHue. 3akoH JampToHa. XUMHUYECKas
teopus pacteopoB J1.M1. Menneneesa. O01uie cBoiicTBa
pacTBopoB. PacTBOpeHHE Kak (PU3UKO-XUMHUUECKUH TIPOLIECC.
PacTBopuMocTh BeriecTB. CriocoObl BEIpaKEHHS
KoHIIeHTpaluK. [ToHsTHE 00 MeabHbIX ¥ HCTUHHBIX
pactBopax. 3akonsl Payns, ['eapu. Ocmoc. 3akon BanT-
T'odda. Ocmoc B ipupome. M3oToHrueCKUH KOIPHHUITUEHT.

Y cTHbBII
orpoc
K/p
(I13)

PactBOpHI

snektponuToB.  PH.

byhepHbie pacTBOpPEL.

OCHOBHBIC  TIOJIOKCHUSI  TCOPUU  DJICKTPOIUATHICCKON
JIMCCOLIMALNH. Kucnorsl, OCHOBaHMSI, aMmdoTepHbBIe
JIIEKTPOITHUTHI, CONT. CHITbHBIC U CTIA0BIE DJIEKTPOTUTEL.

CrerteHp  auccomuaiiuy M GakTOphl Ha €€ BIUSIONINE.
KoncranTta muccornnanuy U (akTopsl Ha €€ BIUSIOIINE.
3akoH pa30aBIICHUS.

[loHsITHE O TEOPHH CUIIBHBIX JIEKTPOIUTOB. MeXHOHHBIE
B3auMoneicTBua.  Kaxymasca  CcTeneHb  AWCCOLUALNN
CHJIBHOTO  DJJIEKTPOJUTA.  AKTHBHOCTh,  KOI(PQHHUITHEHT
aKTHBHOCTH, MOHHAS CHJIa PaCTBOPA.

Bona xak pactBopurens. MoHHOE Tpou3BeIeHUE BOJBI.

Bonoponsslii mokasaTesnb
( PH ). lloHATHS O KUCIIOTHO — OCHOBHBIX MHAUKATOPAX.

I'maponu3 conert. HeoOpatumerit tuaponus. CteneHs u
KOHCTaHTa  THApONW3a. BimsgHMe  Temmeparypel H
pa30aBlieHUsI Ha CTeleHb Tuaponusa.Poms rumponmza B
mporecce BEIBETPUBAHMS 1M0YB. KHCIOTHOCTD TOUB.
BydepHubie pacTBops! U B cBoiicTBa. [IpuponHsie OydepHbIe
CHCTEMBI. Tpyano-pactBopuMBbIE HIIEKTPOJIHTHL.
[Ipoussenenne pacrsopumoctu (I1P). Y cnoBus BemageHus
ocanka. KoHcTaHTa ncconuanuy, KOHCTaHTa THIPOJIH3a,
IPOU3BEICHUE PACTBOPUMOCTH KaK YacCTHBIM  Cilydail

KOHCTAHTBI pAaBHOBCCHA..

Y CTHBIN
omnpoc JIP
(I13)

OKUCIUTENBHO-

BOCCTaAHOBUTCIIBbHBIC

peaKknunu.
BHCKTp OXHMMHYECCKHEC

CBOWCTBa PacTBOPOB

TUOBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  IIPOLIECCOB:
MEXMOJIEKYJISPHBIE, BHYTPUMOJIEKYJISIPHBIE,
JUCIIPONIOPLHUOHUPOBAHHS. CocrasieHue YpaBHEHHUI

OKHCITUTEIIFHO-BOCCTAHOBUTENFHBIX ~ PEAaKIHid  MeToIaMu
3JIEKTpOHHOrO ©Oanmanca. Meron momypeaknuii  (MOHHO-

3JI€KTpOHHBIﬁ MCT O}_I). BnusHue KuciIoTHOCTH Cpeabl HA

OPOAYKTBI  OKHUCIUTCIBbHO-BOCCTAHOBU-TCIILHBIX peaKuHﬁ

Y CTHBIN
ornpoc
(113)
T
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OneHka TEPMOJMHAMUYECKONM BO3MOXKHOCTU IPOTEKAHMS
OKHUCJIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN. DICKTPOAHBIN

noreHuuan. BopopomHslid 3nekTpod. Psa  HampsbxeHus
METAJLIOB. CrannapTHbie OKHCJIUTEIbHO-BOCCTAHOBH
TEJIbHBIC ITOTCHI[UAIEL. YpaBHeHue Hepucrg
TlanpBanmyeckuii anemenT. 3JC raqbBaHHYECKOTO JIEMEHTA.
DNEKTPOIN3 PacIJIaBOB M BOJHBIX PACTBOPOB COJICH. 3aKOHBI

®dapanes. Kopposus meTanios. .

XHUMHS 3JIEMEHTOB U

HX COeIUHEHUI.

KommnnekcHbie
COEIMHEHUS

Obuue ceoticmea u Memoowvl noJIy4eHus Hememanios Y CTHBIA
Pacnionoxenue HeMETAIUIOB B IEPUOJUYECKON CUCTEME. onpoc
dusznueckue U XUMHUYECKHE  CBOMCTBA  CBOOOIHBIX JIP
HemeTasuioB. OCHOBHBIE TUITBI XUMUYECKUX COETMHEHUH (I13)

HEMETAJIIOB C IPYTMMHU HEMeTaJllaMU U ¢ MeTaJUIaMHU.
Haxoxnenue HemeTaiioB B ipupoze. IIpuHimns! nosyueHus
UX B CBOOOTHOM COCTOSIHHH. Vcrop30BaHUE HEMETAIIIOB B
CEJIbCKOM XO35HCTBE.

Tanozenwt

CtpoeHne aToMOB U MOJIEKYJ ITPOCTHIX BEIIECTB U 00II1as
XapaKTCpUCTHUKAa 3JICMECHTOB rpynIibl ; COCAUHCHUSA C
MeTaJUIaMH 1 HEMETaJlJIaMH ,KHCIIOPOJHBIE COETNHEHUS
raJoreHoOB ; MEKTaJIOT€HHbIE COCIITHEHMUS.

Booopoo

OcoGeHHOCTH CTpOEHHS aToMa Bogopoaa. M3otoms
Bonopona. [IposBisiemast BaneHTHOCTh. DU3MUECKUE U
XUMHUYECKUE CBOWCTBa cBOOOIHOTO Boiopoia. CBolCTBa
COEMHEHNH BOIOPO/Ia C METAIIAMHU M HEMETaJUTaMH.
T'unpunsl. PacTBOpsI BOJOpOJA B METAJIAX.

Haxoxnenune Bomopoaa B mpuponae. CriocoOsl MomydeHus U
MPAKTUYECKOE NPUMEHEHHUE BOJIOPOJia. ATOMAPHBIA BOJAOPO/I,
€ro MoJy4eHne U MPaKTHIeCKOoe TPIMEHEHNE.

Kucnopoo

Kucmopon. OcoGeHHOCTH CTpPOECHHS aToMa KHCIIOpOJa.
AnnorporiHas Moaudukanus Kuaciaopoja. IIposiagemas
BAJICHTHOCTh.  DuU3HUeCKHE W  XUMHUYECKHE CBOWCTBA
CBOOOIHOTO KHCIIOpoaa. PacmpocTpaHeHHOCTH KHCIOpOa B
npupone. Okxcuapl u ux kiraccuukanusa. CrocoOs!
rorydeHus kuciopona. CBoiicTBa M MpUMEHEHNE KUIKOTO
kucnopoaa. O30H. CriocoOBI MOTydeHHs ¥ CBOMCTBA 030HA.
Pons o30Ha B mpupome. IlpumeHenue o30Ha. Boga.
OcoOeHHOCTH CTpPOEHHS MOJEKYd BOABL. Accoruanus
MOJIEeKyI Bozbl. Pu3nyecKre 1 XHMHYECKIE CBOMCTBA BOJIBI.
Pons Bozbl B mpupoae. XUMUYECKUI COCTAaB MPUPOIHBIX BOI.
KectkocTps Boabl U MeToabl €€ ycTpaneHud. [lepokcun
BOJIOPOJIa, €T0 CTPOSHHE, CBOMCTBA U CIIOCOOBI TIOTYIESHHSI.
A3zom, ¢pocgpop u ux coeounenus.

Asort. PacnipoctpanéHHoCTh a3ota B ipupoze. [lonyuenue
azora. Ou3nveckrne 1 XUMHUIECKHE CBOHCTBA a30Ta. AMMHUAK.
Crtpoenue u nomydenne. Ou3ndyeckue U XUMUIECKHE
cBoiicTBa aMmmuaka. Oxcubl a3oTa. CTpoeHue, MoTydeHue,
(hr3muecKre U XUMHUYECKIE CBOMCTBA OKCHIOB. | HApOKCH
aMmoHus1. Conu aMMOHUA. A30THAsI KUCTIOTA. A30THBIE
ynoOpeHus. DKOJIOTHYECKUE MPOOIEMBI.

®docdop. AmtorpornHabie Mogudukaun Gocdopa B mpupoe.
Croco0s! noyuenus ocdopa. Kucnopoaasie coeinHeHUs

(hochopa u ux cBoiictBa. BomopoiHbie coeIHEHUS
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hochopa. DxonaoruuecKuenpoOIEMBbI.

Yenepoo, kpemnuii u uxcoeounenusn

Annotponuss  cBoOOmHOrO  yriepoma. Aimas, Tpadur
Awmopduslii yraepoa. MckyccTBeHHOe moiydeHHe rpagura u
anMasza. llornmoTurensHeie cBOWCTBa yriepoaa (aacopOums)
IIpuponHele coenuHeHUs yriepoja. XUMHUYECKHE CBOWCTBY
yraepoga. Kucnopogueie coemuneHuss yriaepoma. Okcuj
yraepoga (II), momydeHue, CBOHCTBa M HCIONH30BAHUE
Oxcun yraepoga (IV) m ero pons B MUTAHHH PacTEHUI
dusnyeckue U XMMHUYECKUe CBoiicTBa okcuaa yriepona (V)
[MapuukoBblii >¢dext. VYronpHas KHCIOTa, €€ CBOKMCTBA
Kap6onatel. KapOoHaTHOE paBHOBECHE B IIPUPO/IE.
Krnaccudukarnmst OpPraHMYECKUX COGIMHEHMI.
YraneBoaopoabl.

Kpemumuii. PacnpocTpaHeHHOCTP KpEeMHHUS B  TPUPOJE
I'naBHeliline MUHEpaIbHbIE U TOPHBIE MOPOJIbI, COAEPIKAIINE
kpemHuii. Ilomyduenme kpemHus. Juokcua  KpeMHUs
KpeMHeBble KHCIOTHI M WX CONU. BakHEHIME MNPUPOIHBIE
CHJTMKATHI - TIOJIEBOY WITIAT, CITIOJIa, KAOJIHH, acOeCT.
Obujue ceoiicmea u Memoobl NOJIYYEHUA MEMAIILOE
Ilonoxxenue MeTauioB B NEPUOJIUYECKOU CHUCTEME
31eMeHTOB. CBS3b METAIUTMYECKHUX CBOWCTB CO CTPOEHHEM H
pa3MepaMu aTOMOB 3jeMeHTOB. Du3nueckne U XUMHUUECKU ¢
CBOMCTBA METAJIJIOB. CpaBHI/ITeHI)HaSI AKTUBHOCTb MCTAJIJIOH
Psn manpsoxenwit meramioB. Kopposus MerauioB. 3amura oT
Koppo3uH. MeTonbI MOTydeHus] METAJIOB U3 PY/I.
Ll]enounvie memainnpl u ux coeOuHeHUus
[llemounsie MeETayUTBI: JIMTHH, HATPHH, KW, pyommuid |
ue3uii. Haxoxaenue Hatpus U Kanusi B npupoze. [lonydenug
CcBOOOMHBIX MeTayuioB. CBOMCTBa IMENOYHBIX METAJUIOB, M3
CpaBHHUTENbHAss aKTUBHOCTh. [wuapuapl. KucmopomHbie
COEMHEHHUS U THUAPOKCHUIBI MIEIOYHBIX MeTalutoB. Coin.
bepunnuii, maznuit, wienounosemenvHovle Memaivl

OO01mas XxapaKTepUCTHKA DJIEMEHTOB BTOPOH TPYTIIIHI

IJIaBHOW MOArPYIIIBI Iepuoandeckoi cucremst .M.
Menpeneesa.

Bbepumnuii, ero npupoaHbie COeNUHEHNS, METOBI TTOTyYSHIS
¥ TIPUMEHEHHS. XapaKTepHUCTHKA COSTHHEHUH OCpUIIITHSL.
Bbepunnatsl.

Marnuii. [IpuponHeie coeAMHEHUS], TPOMBILUIEHHOE
rory4eHrie u nmpuMeHeHne. OKCUABI M TUAPOKCHUIBI MAaTHHSL.
CaoiicTBa coneil MarHus.

[lemodHO3eMeNbHbIE METAJUTBI: KaJIbIWH, CTPOHIHN, Oapuit
paauii. CBOMCTBA IETOYHO3EMENBHBIX METAJUIOB. X OKCHIBI

u TUAPOKCUIBL. Ob6mas XapaKTepUCTUKA conel
1e7I04H 03eMETIbHBIX METaJIOB. I'mapoxapOoHaTh
IIET0YHO3EMEIbHBIX METaJlJIOB. W3BecTkoBaHME u
TUIICOBAHUE [TOYB.

Komnnekcnoie coeounenusn
CtpoeHne W HOMEHKIATypa KOMIUIEKCHBIX COenuHeHnid d
3JIEMEHTOB.. MOHO- u MOJIMIEHTATHBIX JIMTaH 10K
TI'eomerpust koMmIuiekca. MarHuTHbIE CBOWCTBA COEIUHEHUM
Posib KOMIIIEKCHBIX COETUHEHUH B IPUPOIE.
Paouoaxmuensie 3nemenmei

SIBneHue paInoaKTUBHOCTH. Buabl painoakTUBHOCTH.
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PagnoakruBHBIC 2emMenThl. [lepuos nmonypacnana u
KOHCTaHTa paJIMOaKTHBHOrO pacnana. [loHsTHe 0 Meronax
HOJTyYCHUSI U BBIICIICHUS] HCKYCCTBEHHBIX PaIHOAKTUBHBIX
n3orornoB. CriocoObl 0OOHApYXEeHUS paIHMOaKTUBHOCTH.

Knaccudukanuss 4ucToThl BemiecTBa. MeTOnbl aHaym3a| Y CTHBIM
7 |Meronst AHAIM3A | BeIeCTB: XUMHYECKUE, PU3nYecKre U (HU3NKO-XUMHYECKUE ompoc
BCIICCTB Merojsl CriekTpanbHble MeToabl ananmmza: Y ®-, UK-, AMP . JIP,
PenrenoctpykTypHbIii aHaIM3 (I13)
2.3.2 3aHATHS CEMHHAPCKOT0 THIA
Ne |Haumenoanue pasnena Tematuka NpaKkTHUECKUX 3aHATUHN (CEMHUHAPOB) Dopma TeKyImero
KOHTPOJIS
1 2 3 4
1-2  |BBenenue. OCHOBHBIE 3aKOHBI XUMHH. YcrHbIi onpoc,
Ctpoenue atoma u KontponbsHas pabota o Teme: OCHOBHBIE 3aKOHBI Pemenue 3a1au
XUMHYECKas CBS3b. XUMHUH K/P
3-4 |Kiaccer Crtpoenue aroma. XuMHUECKas! CBS3b. YcrHBI onpoc
HCOPraHMICCKUX Ilepuoauueckas cucrema 3J1eMEHTOB. TecT 1o TeMe Pemenue 3anau
COC/IMHEHHI :CTpoeHrie aTOMa ¥ XUMHYECKasi CBS3b T
5-7 | O6mme XuMHuecKas TepMOJUHAMUKA. YeTHblit onpoc
3aKOHOMEPHOCTH XvMu4ecKast KHHETHKA. Pemenue 3aqau
[pOTCKaHUA KontponwsHas paboTa 1Mo Teme: K/P
XUMHUYCCKUX XuMHUUecKasi TEPMOJIUHAMUKA U
peakumii KHHETHKa
8-9 | MucnepcHbie cucrembl. | JlucriepcHble cucteMsbl .PacTBOpHI. YcrHBI onpoc
PactBopsr He KontponsHas pabota 1o Teme: PacTBopsr Pemenue 3anayu
3JIEKTPOIUTOR K/P
10-11 [PactBOpHI PacTBOpBI 37IEKTPOIUTOB. VYcTHbIl ompoc
pnexkTponuToB. PH. T'maponus conei. Pemienue 3anau
byhepHbie pacTBOpHI
12-13 |OkucnurensHo- OKHUCIUTENBHO - BOCCTAHOBUTEIbHBIE YcrHBIH ompoc,
BOCCTaHOBHUTEILHEIC peaxmuu. CocraBienue ypaBaeHuit OBP: a) Pemenne 3amau
[pEaKIIHH. METO/T DIIEKTPOHHOr0 OanaHca; 0) MeTo T
JIIEKTPOXUMUIECKHE 3JICKTPOHHO- HOHHOTO OajamHca.
CBOMCTBa PacTBOPOB DNEeKTPOXHMHUYECKHEe CBOMCTBA pacTBOPOB. TecT
14-17 [Xumus >nementos u ux | CBOHCTBA METAILIOB. YCcTHEIH ompoc
CoeIMHEHUIA. CBONCTBa HEMETAIJIOB
K OMILIEKCHEIE XWMHs YIJI€pOJa U €ro COCAMHEHUH.
—— Yraesogoponsl. [lonumepsl.
KommiekcHble coequHeHus VYcrTHbIH ompoc
18 |Meronsr aHama | Meronsr AHAIBABEIIECTB YcTHBIH orrpoc
BEILECTB
2.3.3 JlabopaTOpHbIe 3aHITHA
Ne Hanmenosanue HaumenoBanue nabopatopHbIx paboT Popma
paszznena TEKyLIEero
KOHTPOJIS
1 2 3 4
Bsenenne. Ctpoenue Texuuka 6e30macHOCTH NpH padoTe B Omuyem no
aToMa U XUMHUYecKas XHUMHYECKOH J'Ia60paT0pI/II/I . ﬂa6opamopH0L7
cBsi3b. Kiacchl JlaGoparopnas pabora Nel: pabome

HEOPTaHUYECKUX
COeIUHEHUI

«OCHOBHBIE KJIACChl HEOPTaHUUECKUX
COEIMHEHUID
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2| O6mme 3akoHoMepHocTH  [JlabopaTopHast pabora Ne2 Omuem no
MPOTEKAHUS XUMUYECKUX [«XHMMHUYECKash KHHETHKA. XUMHYECKOE 1abopamopHou
peaxiuit [pPaBHOBECHE» pa60me
3| PactBopsl anekrponuTtoB | JlaboparopHast padorta Ne3 Omuem no
«BJ'ICKTpOJ'II/ITI/IIIeCKaH Jucconuanus. jza60pam0p]—[01j
Bydeprbie pactBopb», «I Hapoaus pabome
couneil. PH».
4| XuMust 37IEeMEHTOB U UX JlaGopaTtopHas pabora Ne4: Omuem no
COGILHHCHHI?’I. «CBOICTBAa METAJUIOB ¥ HEMETAJIJIOB) jza60pamopH011
KommaekcHbie pabome
COEIMHEHUS
5|Meronan! ananu3a Bemiects |JlabopaTopHas padora Ne5: «KadecTBeHHBIC Omuem no
peakiuy Ha KaTHOHBI 1 aHUOHBD, J1abopamopHoti
«Omnpezenenne )KeCTKOCTH BOIBDY pabome

3amura naboparopHoii padoTs! (JIP), BeimonHenue kypcosoro npoekrta (KII), kypcosoii

pab6otsl (KP), pacuerno-rpaduueckoro 3ananus (PI'3), nanucanue pedepara (P), acce (9),
kosutokBuyM (K), rectuposanue (T) u T.x1.

2.3.4 TlpumepHasi TeMATHKA KYPCOBBIX padoT
KypcoBblie paboThl HEe TPeyCMOTPEHBI YIEOHBIM IJIAHOM.
2.4. llepeyeHb y4eOHO-METOAUYECKOT0 00eceyeH sl 1JIsl CAMOCTOSITeIbHOH PadoTh

00y4aromuXxcd Mno JUCUMIIJIMHE

(MoayJ110)

Ilepedenp yueOHO-METOMUIECKOTO O0CCTICUCHHSI TUCIIUIUINHEI 110

Bug CPC o
BBINOJTHEHHIO CAMOCTOATENLHON PabOThI
2 3
IIpopabomxa u MeroquyecKkrue pEKOMEHJAlMU K OPraHW3alid  ayJuTOPHOH ¥
NOGMOPEHUE IEKYUOHHOSO | gyeqynuTOpHOI (caMOCTOATENBHOIA) paGoTEI CTYJIEHTOB

mamepuana, Mamepuaia
VUebHOU U HAYHHOU

umepamypbl, H0020MosKa
K CEMUHAPCKUM 3AHAMUSAM,

Meroauueckue ykaszanus / cocT. T.II. Cropoxkenko, I1.B. IToumnok
A.B. becnanos, H.B. Jlo3a - Kpacuonap: Kybauckuii roc.yu-t, 2018
89c.

Toozomoska k
NaOOPAMOPHBIM 3AHAMUSIM.

Kyzuenosa C.JI., Cropoxenko T.IL../ YuebHO-MeTommueckoe mocodue
JUTS 1a00paTOPHBIX paboT 1Mo Kypey «XUMUsD» (1S CTYACHTOB
HanpasieHus: noxarotroBku 05.03.02-Teorpadust), yTBepKICHHbIC
Kadeapoit obmIeld, HeOpraHWIECKOW XUMHUN U HHPOPMAITHOHHO-
BBIYUCITUTENBHBIX TEXHOIOTHI B XUMHH, poTokon N2 7 or
22.06.2017 r.

Buvinoanenue
UHOUBUOYANLHBIX
3aoanutl, (I[loocomoexa k
peuieHuro 3a0ay u
mecmos, O0K1a008.)

Meronuueckue peKOMEeHIalK K OpraHu3aluy ayIUTOPHOH 1
BHEAYUTOPHOH (CaMOCTOSITEThHON) pabOThI CTYIEHTOB:
meroauueckue ykazanus / coct. T.I1. Cropoxenko, I1.b. IlounHOK,
A.B. becrranos, H.B. Jloza - Kpacunomap: Kybanckuii roc.yH-T, 2018,
89c.
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IlogroroBka K TeKyleEMy KOHTPOJIIO, IPOMEKYTOYHOU U
rOCy/IJapCTBEHHOW  HMTOTOBOM  arrectauumu: MeTtoandeckue
ykazauus / B.B. MunenkoBa, A.B. MawmonoBa, A.B

Konosanosa. — Kpacaonap: Kybanckwii roc. ya-t, 2018
4 Tloozomoska k mexywemy p Aap: Y yH

KOHMPOJIO o
Meronuueckue peKOMEHJAlUMU K OpraHu3aluud  ayJuTOPHOU ¥

BHEAYJIUTOPHOU (camocTOSTENBHOI) paboTh CTYJIEHTOB
meroanueckue ykazanus / coct. T.II. Cropoxkenko, I1.b. TlounHok
A.B. becnanor, H.B. Jlo3a - Kpacuonap: Kybanckuii roc.ya-t, 2018
&9c.

Kysnuenosa C.JI., Cropoxenko T.I1../ YueOHO-MeTOMUUIeCKOE TOCOOU ¢
JU1st 1a00paTOPHBIX PaboOT 1O Kypey «XuMus» (JUIs CTyICHTOB
Hanpasiieaus noaroroBkn  05.03.02-I'eorpadusi), yTBEpKIEHHBI
katenpoit obmielt, HeOpraHUIEeCKONH XUMHUH U NHPOPMALTUOHHO
BBIYHMCIIUTEIbHBIX TEXHOJIOTUI B XUMHH, IPOTOKOI Ne 7 ot

22.06.2017 r.

Y4eOHO-METOMYECKHE MaTepHUalibl ISl CaMOCTOSATEIBHON padOoThl O0y4Jaromuxcsi M3
YHCIIa MHBAJTUIOB U JIMI] C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 370poBbs (OB3) mpemocraBisrores
B (popmax, alanTUPOBAHHBIX K OTPAHHYEHUSAM MX 37IOPOBBS M BOCIIPUATHS HH()OPMAIIHH:

JIJIst AT ¢ HApYIICHUSIMH 3PCHUS

—B MI€YaTHOM (opMe YBEIHMUEHHBIM LIPUPTOM,

— B (hopMe AIEKTPOHHOTO JIOKYMEHTA,

— B (hopMe ayauodaiina,

— B reyaTHoO# opMe Ha s3bike bpaiins.

Jljis 11 ¢ HapyIIEHUSMHU CITyXa:

— B reyaTHo# Qopme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

Jljis 11 ¢ HapyIIeHUSMH OTIOPHO-JBUTATENILHOTO anmnapara:

— B revaTHo# Qopme,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA,

— B opme aynuodaiina.

JlaHHbII TIepedeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHT€HTA
00yJaronuxcs.

3. Oopa3oBaTe/ibHbIE TEXHOJIOTHH.

OO6pazoBarenbHbIe TEXHOJOTUN: METO]T IPOOIEMHOTO U3JI0KEHUS MaTepuana, Kak
JIEKTOPOM, TaK U CTyJ€HTaMH; CAMOCTOSTEIbHOE YTEHHUE CTYJCHTAMH Y4eOHO-METOANYECKON U
CIPaBOYHOU JIUTEPATYpPHI U MOCIEeAYIONIel CBOOOJHON JUCKYCCUHU IO OCBOCHHOMY UMU
MaTepuany, UCIIOJIb30BaHUE, UJUTFOCTPATUBHBIX BUIEOMATEPUAIIOB C TOMOIIBIO
MYJIbTUMEIUIHOTO 000PYI0BaHUs, TEXHOJIOTUN JTUYHOCTHO-OPUEHTUPOBAHHOTO 00yUeHUS,
MO3BOJISIFOIINE CO3AaBaTh UHIUBUIYalIbHBIE 00pa30BaTeIbHBIE TEXHOIOTHH.
[Tepeuncnennsie 00pa3oBaTeIbHbIC TEXHOJIOTUN PEATUIYIOTCS:

- TIPY YTE€HUU JIEKLIUU C UCTIOJIH30BAHUEM MYJIbTUMEIUMHBIX IPE3CHTAUNN
JEMOHCTPAIIMOHHOTO KCIIEPUMEHTA;

- TIpU AUAJIOTOBOM (opMe MPOBEACHUS JEKIUI U IPAKTUUECKUX 3aHATUN TOCTAHOBKOM U
pelieHreM TpoOIeMHBIX U CUTYallMOHHBIX 3aJaHHI;

- TIPY IPOBEJICHUH TA00PATOPHBIX PAbOT BKIIOYAIOIINX TTYOOKYIOCAMOCTOSTETbHYIO
MpopabOTKy TEOPETUIECKOTO MaTepHala, u3ydeHHe METOUKH MPOBEICHUS pabOThIN
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IUTAaHUPOBAHUS 3KCIIEpUMEHTA. B HEKOTOPBIX 1a00paTOPHBIX pad0TaX IPUCYTCTBYIOT 3JIEMEHTBI
HCCIIEI0BATENILCKOM PabOTHI.

Ymenue nexkyuii 110 JAHHOW JUCLUIIIIMHE PEKOMEHAYETCS IIPOBOJUTD C UCIIOJIb30BAHUEM
My.]IBTHMCI[HﬁHBIX Hp€3€HTaL[I/H>'I U ICMOHCTPALIMOHHOI'O 3KCIICPHUMCHTA.

Mynvmumeoutinas npezenmayus, BHINOTHEHHAs! CPEACTBAMH Mporpammbl Microsoft
PowerPoint mo3BossieT mpenogaBaTeio Y4eTKO CTPYKTYPUPOBATh MaTepUal JEKIIHMH, SJKOHOMHUTh
BpeMsi, 3aTpayuBaeMoe Ha U300pakeHUE C UCIOJIb30BAaHUEM MEJIa U JOCKH CXEM, HalliCaHue
(bopMyIT U APYTUX CIOKHBIX 0OBEKTOB, YTO JTAET BOZMOXKHOCTh YBEIIMYUTH 00BEM U3TIaraeMoro
Marepuana. Kpome toro, npe3eHranus o3BoJsieT OY€Hb XOPOIIO MIUTFOCTPUPOBATH JIEKIIUIO HE
TOJIBKO CXeMaMH M PHCYHKaMH, KOTOPBIE €CTh B YUE€OHBIX MOCOOHSX, HO M MOJHOLBETHHIMHU
dororpadusiMu, puCyHKaMH, MOPTPETAMH YYCHBIX U T.J. MynbTUMeAUHHAS TPE3eHTALNS
MIO3BOJISIET OTOOPa3UTh (PU3HMUECKHUE U XUMHUUYECKUE TIPOLECCHl B AMHAMUKE, YTO TO3BOJISET
3HAYUTENIBHO YITYYIIUTh BOCIPUATHE MaTepuaia cTyaeHTaMu. CTyeHTaM IpeloCTaBIIsIeTCs
BO3MOYHOCTh KOIIMPOBAHUS MPE3EHTALNMN /I BBIIOJHEHHS CAMOCTOSTEIbHON paboOTHI,
MOATOTOBKH K TEKYIIEMY, IPOMEKYTOUYHOMY U UTOTOBOMY KOHTPOJIIO (9K3aMEHY).

Jlemoncmpayuonublil XuMuieckuti 3Jkcnepumerm OTHOCUTCS K CIIOBECHO-HAIJISIIHBIM

METOJaM O6y‘I€HI/I$[ nu HpOBOI[I/ITCFI HpI/I YTCHUU J'ICKIII/II\/JI, a TaKXKe HpOBCI[CHI/II/I J'Ia60paTOpHI)IX
3aHflTI/II\/’I HpenonaBaTeﬂeM, J'Ia60paHTOM nin, B HeKOTOPBIX cnyqaﬂx, OJHUM NN HECKOJIBKUMHN
CTyAeHTaMHU. [leMOHCTpallMOHHBIN SKCIEPUMEHT POBOJAUTCS B COOTBETCTBUH C yueOHOU
MPOTpaMMOM TI0 KOHKPETHBIM pazzenam (MOIYIISM) TACIUIUTMHEL. J[eMOHCTpaMOHHBIN
AKCIIEPUMEHT MTO3BOJISICT MPEToIaBaTelto chOPMHUPOBATh HHTEPEC K MPEJAMETY Y CTYICHTOB,
O6y‘-II/ITI) HUX BBIITIOJIHATH OHpeJIeHeHHBIe onepam/m C BCIIIECTBOM, HpI/IeMaM TCXHUKHN
71a00PaTOPHOTO IKCIEPUMEHTA. J[eMOHCTPAITMOHHBIH SKCIIEPUMEHTA - UCTOYHHK
MPHOOPETAEMBIX CTYJCHTOB 3HAHHI, HABBIKOB, YMEHHI; CPEICTBO MPEIYPEIKICHUS OMMUOOK 1
30Ty IeHUH, KOPPEKIINY 3HAHUH, CITOCO0 TPOBEPKH HCTUHHOCTH BBIJBUTaeMbIX THITOTE3,
perieHust yueOHBIX U UCCIIEA0BATEIbCKUX MpooOsieM. K 0oCHOBHBIM TpeOOBaHUSM,
MIPEIBABISEMBIM K IEMOHCTPAITAOHHOMY 3KCIICPUMEHTY, CIIETyeT OTHECTH: HATJIS AHOCTH;
MPOCTOTA; 0€30MACHOCTh; HAJC)KHOCTh; HEOOXOIMMOCTh OOBICHEHHS SKCTIepuMeHTa. JIro6oi
OTIBIT JIOJDKEH COIMPOBOXK/IATHCSA KOMMEHTAPUSIMH TperoaBarelis. Bo3Hukaronme may3sl MOXHO
HCII0JIb30BATh IS OPraHW3aI[uK Uajiora co CTyJICHTaMH, BbISICHCHHS YCJIOBUH MPOBEACHHUS
SKCIEPUMEHTA U IPU3HAKOB XUMUYECKHX peakiuii. HeoO0xomma mocTaHOBKA II€TH OIbITA - JUIS
9ero MpPOBOJUTCS OIBIT, YTO HEOOXOAMMO TOHSATH B Pe3y/IbTaTe HAOIIOICHUH 32
skcniepuMenToM. Creyer onucarh Npruoop, B KOTOPOM MTPOBOIAMTCS OTIBIT; YCIOBHI, B KOTOPBIX
OH TIPOBOJIUTCS;, IaTh XapaKTePUCTUKY peakTrBaMm. Heo0xoammMo opraHn3oBaTh HAOMOACHUS 32
OTIBITOM CTYJICHTAMU JIJIsl BHISIBJICHUS TIPU3HAKOB PEAKIIMU U MPOBEICHHUS aHAIN3a ¥ IOMOYb
CTYJICHTaM cJieJIaTh COOTBETCTBYIOIIUE BBIBOIBI U TeOpeTHYECcKoe 00ocHOBanue. [Ipu pabote B
MAJIOYHMCIICHHBIX TPYIINaX [EeIeco00pa3HO MCIOIb30BaTh TUAIOTOBYIO (hOpMY MPOBEICHHMSI
JICKIIMOHHBIX 3aHATHH C UCIIOJIb30BAHUEM 3JIEMEHTOB MMPAKTUYCCKHUX 3aHATHH, IIOCTAHOBKOW U
peleHreM POoOJIEMHBIX U CUTYAI[MOHHBIX 3aJIAHUH U T.1I.

Ilpu npoeedenuu nabopamoprozo npakmuxkyma HeoOX0AUMO CO3/1aTh YCIOBHUS JUIS
MaKCHUMAaJIbHO CAMOCTOSITEIIBHOTO BBIMOJIHEHHSI CTy/IEHTaMU J1JabopaTopHbIX padoT. [ToaTomy
IIPU IPOBEAECHUH TaOOPATOPHOTO 3aHATHS PENOIAaBATENI0 PEKOMEHYeTCS:

1 TIpoBenenue 3kcrpecc - onpoca (B yCTHOH I TECTOBOM (hOpMe) IO TEOPETUIECKOMY
MaTepHuay, He00X0IMMOMY JJIsl BBITIOJIHEHHSI pabOThI (C OLIEHKOMH).

2. IlpoBepka IJIaHOB BBIMOJIHEHUS 1a0OpaTOPHBIX padoT, MOATOTOBIEHHBIX CTYICHTOM B
paMKax caMOCTOSITEIIbHONW PaboTHI (C OILIEHKOH).
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3. Ouenka pabOTHI CTYJICHTa B JIAOOPATOPUH U MOTYYCHHBIX UM PE3yJIbTaTOB (C
OIICHKOM).

4. TIpoBepka oTYeTa O BHINIOJHEHHOH JTa00OpaTOPHO paboTe (C OLEHKOH).
JlaboparopHsbie 3aHsTHS (PaOOThI) TPOBOISTCS IMOCIIE U3YYCHUS ONPEACTICHHOTO pa3iena

(Moynst). DTO 3aHATHS, KOHTPOJIMPYIOIINE 3HAHUSI, YMCHHsSI M HaBbIKU. JIro0as maboparopHas
paboTa JoJpKHA BKIIIOYATh TIYOOKYIO CAaMOCTOATEIBHYIO MTPOPAOOTKY TEOPETUIECKOTO
MaTepHualia, i3y4eHUe METOIUK POBEICHUS U TUIAHUPOBAHHE YKCIIEPHIMEHTA, OCBOCHHE
M3MEPHUTENBHBIX CPEICTB, 00pAaOOTKY ¥ MHTEPIIPETAIMIO SKCIEPUMEHTAIBHBIX AaHHBIX. [Ipu
3TOM YacTh pabOT MOXKET HE HOCUTH 00s3aTEIbHBII XapaKTep, a BBITIOIHATHCS B paMKax
CaMOCTOSITEIbHOU paboThI O Kypcy. B psan paboT 1menecoo6pa3Ho BKIOUUTE pa3/eibl ¢
JOTIOJTHUTEIHHBIMH JIEMEHTaMU HAYYHBIX HCCIIEJOBAHUMN, KOTOPBIE TIOTPEOYIOT YTiayOIeHHON
CaMOCTOSITENIbHOM MPOpabOTKU TEOPETHUECKOI0 MaTepuraia. BolnosiHeHue 1adopaTopHbIX padboT
CTY/IGHTaMH JIOJDKHO YIOBJIETBOPSTH CIIEIYIOUINM TPEOOBaHHSM:

*  CTYICHTHI IOJDKHBI IOHUMATh CYTh OTIBITA (IKCIIEPUMEHTA) N3HAThH
MIOCIIEIOBATEIHLHOCTD BBITIOJTHEHUS OT/ICIBHBIX ONEpaIiii IOMHCTPYKIIIH;

*  co0mro/aTh T03UPOBKY PEAKTHBOB U MpaBmiia pabOTHl C HUMH,

*  yMeTh coOuparh MpUOOPHI IO PUCYHKAM (CXeMaM) U MPaBWIbHO padoTaTh C HUMH;

*  HEYKOCHHUTEIHHO BBINOJHATH IMPABHIIA TEXHUKH O€30T1aCHOCTHITPH
oOparenuu ¢ o0opyaoBaHUEM, TPHOOPAMU U PEaKTUBAMU;

*  rpamMOTHO 0GOPMIISTH OTYET O MPOBEIECHHON SKCIIEPUMEHTAILHOM padoTe.

[Tpu 3amure nabopaTopHOit pabOTHI (CAaue OTYETa O €€ BBIMOJHEHUH) CTYICHT JIOJDKEH
YMETh OOBSICHSTD e, 33/Ia4H, X0 IPOBEJICHUS paOOTHI, €€ Pe3yIbTaThI, CACTAaHHbBIC BEIBOIB,
a TaKk)Ke OCHOBHBIE KOHCTPYKTHBHBIE 0COOEHHOCTH UCTIOIB3yeMOT0 000pyI0BaHUSI.

B Hacrosiiee BpeMst COBEPIIEHCTBOBAHNE XHMHYECKOTO IKCIIEPHMEHTA, B OCHOBHOM,
3aKJTI0YACTCS B MOJICPHHU3AIIMN TTPUOOPOB, ammapaToB, CO3JaHusl 000pyI0BaHUS JIJIsl PaOOTHI €
MaJbIMU KOJIMYECTBAMU U, K CO’KaJICHUIO, B MEHbIIIEH CTETIEHH OHO HAalleJIeHO Ha pa3paboTKy
MPUHIUITHAIBHO HOBBIX XUMUYECKHX OTIBITOB, KOTOPbIE Al Obl BO3MOXHOCTh TPUMEHATDH Ha
ypoKax npobjaeMHbIe U HcclieoBaTeIbCKue GOpMbl OpraHU3au yueOHo nesTenbHocTH. B
IpoLecce MPOBEACHUS ONBITOB CTYACHTHI PACIIMPSIOT CBOM MPEACTABICHUS O BEUIECTBaX, UX
CBOMCTBAaX, COBEPIICHCTBYIOT MPAKTUYECKUE YMEHUSI.

Cemunapckue 3auamus PEANOJIAraroT OPraHU3alluio0 TUCKYCCHUHU 110 OTACIbHBIM
BOIIPOCAM, 4TO CIIOCOOCTBYET (popMUpOBaHUIO O0JIee IITyOOKHUX 3HAHUM 110 TEME CEMHUHAPCKOTO
3aHATHS, @ TAK)KE PA3BUTHUIO HABBIKOB MOKMCKA, aHAIM3a HE00X0MMOM HH(POPMAaIIUH, HABBIKOB
MyOJUYHOM 3aITUTHI CBOCH MTO3HIINH .

CeMuHapckue 1 1ab0paTOpHbIE 3aHATHSI PEKOMEHIYETCSI IPOBOUTh 68 AKIMUBHBIX U
UHMEPaKmMuHbIX popmax ¢ UCTIOIH30BAaHUEM KOMITBIOTEPHBIX CUMYIISALIUNA, TOCTAHOBKH
MPOOJIEeMHBIX U CUTYaIlMOHHBIX 3a/1aHuil. [IpoBeieHue 3aHATHII B aKTUBHBIX M HHTEPAKTHUBHBIX
(bopmMax T0JKHO OBITH HAMIPABIEHO HA MHTEHCU(UKAIIUIO Y4eOHOTO MPoliecca, YBETHUECHUE
JOCTYIHOCTH 3HAHUI, HABBIKOB M YMEHUI, aHann3 yueOHON nHbOpMaIuu, TBOPUECKUA MOIXO0]T
K YCBOCHHIO YUeOHOTO MaTepuana. B xoje npoBeneHus 3aHATHI CTYIEHTHI JOJDKHBI YYUTHCS
dbopMmynupoBaTh COOCTBEHHOE MHEHHE, TIPABUIILHO BBIPAKATh MBICIH, CTPOUTH JOKAa3aTebCTBA
CBOEM TOYKH 3pEHUS1, BECTU JUCKYCCHIO, CIYIIaTh APYTOro YeJOBEKa, yBaXKaTh allbTEPHATUBHOE
MHEHHE, YTO JOJKHO (POPMUPOBATH HABBIKK, HEOOXOIUMBIE OyayIIEMY CIIEIUANTNCTY B
npodeccuoHaNbHOM IeATENbHOCTH.

Peanu3zanmsa akTUBHBIX U HHTCPAKTUBHLIX MCTONOB IIPU U3YUYCHUU KypCa «XUMUA»
BO3MO’KHA Ha JICKIITUOHHLIX, CCMUHAPCKUX U J'Ia60paTOpHLIX 3aHATUAX IYTEM IIPOBCACHUA
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[[HCKyCCPIﬁ, HCIIOJIb30BAHHUA KOMIIBIOTCPHBIX CPIMy.]'DI].[Hﬁ, IIOATOTOBKE U 3al1IUTEC
HCCIIeIOBATEIIbCKUX PadoT.

Bun 3ansatus Hcnonbs3yemble HHTEpaKTUBHBIE 00pa30BaTesIbHbIC Komase
Cemectp (J1, TIP, JIP) TEXHOJIOTUU CTBO
4acoB
1 JI Jlexuust ¢ 31eMeHTaMHy I1eJarOTHYeCKUN IBPUCTUKH, 8
JEKIHS-KOHCYIIbTaIHS
1P becenpl, pa3zbop cutyanuii, paboTa B MaJIbIX TPYIIIIAX, 8
npe3eHTanus pedeparon (pa3padboTok) B popmare
MUHH-KOH(pEepeHINN
JIP becenpl, pa3zbop cutyanuii, paboTa B MaJIBIX TPYIIIIAX, 18
IIOCTaHOBKHU HpOGHeMHLIX U CUTYallMOHHBIX SaHaHHﬁ.
Hmoeo: 34

Camocmoamenvhas padboma - 570 HanboJiee BAKHBIN ITyTh OCBOCHUS CTyJICHTaMHU
HOBBIX 3HAHWI, yMEHHUI U HABHIKOB B OCBOCHUH AUCIUIUTNHBI. OOpazoBaTelbHas 11ejb
CaMOCTOSITEIIbHOW PabOTHI - OCBOCHHE METOJIOB XMMHUYECKOW HAYKH, SKCIIEPUMEHTATbHBIMHU
YMEHUSIMH; YMEHUSAMU paboTaTh ¢ y4eOHON M HAyYHOM JINTEpPaTypOil; MPOU3BOJUTH PACUEThI;
MOJIb30BAThCS XUMUYECKUM SI3BIKOM. BocruTarenbHas 11eb - OpMHUpPOBaHUE YEPT JIMIHOCTH
CTYZICHTA, TPYAOIIO0US, HACTOWYMBOCTH, TOBAPHIIIECKON B3aUMOIIOMOIIM. Pa3BuBaromas 1eins -
pa3BUTHE CaMOCTOSTEIEHOCTH, HHTEIUICKTYaIbHBIX YMEHUH, YMEHHE aHATTN3UPOBATh SBJICHUS U
nenath BeIBOJIBL. CamMocTosATeNbHAsS paboTa MOKET OBITh HCTOYHMKOM 3HAHHM, CIIOCOO0M UX
MIPOBEPKH, COBEPIICHCTBOBAHUS 1 3aKPETIJICHUS 3HAHWI, YMEHHI U HABBIKOB. DTOT BUJ]
JESTeTbHOCTH CTYACHTOB (OPMHUPYETCs TIOT KOHTposieM nipenoaaBarens. [Ipu opranuzamum
BHEAyIMTOPHOIN CaMOCTOSITENIbHONU pabOThl O JUCIMILIMHE MPENOo1aBaTeN0 PEKOMEHIYETCs
HCII0JIb30BATh Clenyonue (OpMBbI:

* TOJrOTOBKAa M HANMCaHWE MUCbMEHHBIX PabOT HA 3aJaHHBIC TEMBI,

*  BBINOJHEHHE JOMAITHHUX 3aJJaHUI pa3HOOOPA3HOIO XapaKTepa: pelleHre 3aaad,
oA0Op U U3y4eHHE JTUTePaTypPHBIX HCTOUHHUKOB, IOJ00P MILTIOCTPATUBHOIO HOMHCATEIHLHOTO
MaTepuaia 1o oTIeNbHBIM pa3jenaMm Kypca B cetu VHTepHeT;

*  BBINOJHEHHWE MHAUBUAYAJIbHBIX 3aJaHUM, HAlIPaBJICHHBIX HA Pa3BUTHE Y CTYIEHTOB
CaMOCTOSITEIBHOCTH U MHUIMATUBBL. VIHAMBHIyaTbHOE 33/1aHE MOKET MOJy4aTh KakK KaXKIbli
CTYIEHT, TaK U 4YacTh CTYJEHTOB TPYIIIIHI.

B aktuBHOU popme BeimosHsAETCsS 00cy)aeHue nadbopatopusix (JIP) , (I13) u
KOHTPOJIBHBIX pa0boT ( KP). O0muM BEKTOpOM M3MEHEHHUS TEXHOJIOTHI 00y4eHHUs TOJDKHBI CTaTh
aKTUBU3AIIMS CTYJICHTA, MOBBIIIEHNE YPOBHS €r0 MOTHBAIIMK U OTBETCTBEHHOCTH 32 KaueCTBO
OCBOEHHS1 00pa30BaTeNbHON MPOrPaMMBbI

B npornecce npoBeaeHus JTEKIIMOHHBIX 3aHATUA U CEMHHAPCKUX 3aHSATUN MPaKTHKYETCs
IIUPOKOE HCIOJIb30BAaHUE COBPEMEHHBIX TEXHHUYECKHX CPEICTB (IMPOEKTOPHI, WHTEPAKTUBHBIC
nocku, Mutepuer). C ucnonp3oBanruemM MHTepHETa OCYIIECTBISETCS AOCTYN K 0azaM JaHHBIX,
MH(OPMALIMOHHO-CIIPABOYHBIM U TIOMCKOBBIM CHCTEMaM

[[J'Iﬂ Jiu1g € OrpaHUYCHHBIMHU BO3MOKHOCTAMH 310POBbA ITPEAYCMOTPCHA OpTaHnU3al il
KOHCyJ'ILTaI_II/Iﬁ C UCIIOJIb30BAHUECM BHCKTpOHHOﬁ IIOYTHI.

4. OueHOYHBbIE CPeICTBA /ISl TEKYLEro KOHTPOJIS YCIIeBAeMOCTH M IIPOMEsKY TOUHOIH
aTTecTaluu.

O1eHoYHBIE CPEJCTBA Il MHBAJIUIOB U JIMIL C OIPaHUYEHHBIMU BO3MOKHOCTSAMU
3JI0pOBBbsI BEIOUPAIOTCS C YUETOM UX MHAWBUIYAJBHBIX MICUX0(U3NIECKUX OCOOCHHOCTEH.

— TIpU HEOOXOMMOCTH MHBAIUAAM U JIUIAM C OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU
3J10pPOBbSI IPENOCTABIIAETCS JOMOJIHUTENBHOE BPEMsI JUIsl IOATOTOBKH OTBETA HA9K3AMEHE;
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— IIPH IPOBEACHUH MPOIETYPHl OLEHUBAHUS PE3yAbTATOB 00YUEHHs] MHBAIU/OB M JIHII C
OTpaHMUYEHHBIMU BO3MOXHOCTSMHU 370POBbsI IIPEYCMATPUBAETCS UCIIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX MHIANBUAYATbHBIMU OCOOCHHOCTSMU;

— TIpU HEOOXOAMMOCTH JUI OOYUYAIOIIMXCS C OTPAHUUECHHBIMU BO3MOXKXHOCTSIMH 3/I0POBBSI
U UHBAIKAOB MpOIeNypa OLEHUBAHHUA pE3yAbTaTOB OOY4YEHHS 10 AUCHUILUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TaIlOB.

[Ipouenypa oueHuBaHUS pPe3yJbTaTOB OOYyUYEHUS WHBAJIUIOB M JIMI C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3/I0pOBbsSl 10 JUCUMIUIMHE (MOIYJII0) NpPEeIyCMAaTpUBAET IIPEIOCTABIICHUE
uHbopmanmi B GopMax, aJaNTHPOBAHHBIX K OTPAaHWYCHHSIM HX 3J0pPOBbSI M BOCIPHATHS
UHGPOpMAITHH:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B II€YaTHOU popMe yBEINUYEHHBIM LIPUPTOM,

— B (popMe NIEKTPOHHOIO JOKYMEHTA.

s mun ¢ HapylIeHUs MU CiTyXa:

— B IeyaTHOM Qopme,

— B (hopMe TEKTPOHHOTO JOKYMEHTA.

JLnst an ¢ HapylmeHussMM OTIOPHO-JIBUTaTEIbHOTO aNmapara:

— B IeyaTHO# Qopme,

— B (hopMe TEKTPOHHOTO JOKYMEHTA.

HaHHBIﬁ MEPCUYCHb MOXKET OBITH KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHUHI'CHTA
00yJaronuxcs.

4.1. ®oHJ OLEHOYHBIX CPEACTB sl IPOBeleHUs TEKYIIero KOHTPOJIs.

Tekymuii KOHTPOJIb MO pa3jiejiaM UCIHUIUIMHBI OCYIIECTBISETCS B YCTHOM U
MUCBMEHHOM (opMe Ha CEMHUHAPCKUX U JIA0OPATOPHBIX 3aHATUSX U BKIIIOYAET CIIEAYIOLINE BUIBI
u GOpMBI KOHTPOJIS: BXOJHOW (IMArHOCTUYECKHH TECTOBBIM), TEKyIMid (YCTHBIM OTpOC,
MUCBMEHHBIN, pelleHrne 3aJad W YIpakKHEHUH, MHUCbMEHHOE TECTUPOBAHHE, KOHTPOJbHAS
paboTa), MPOMEKYTOUHBIN (IK3aMEH).

Tekymmii KOHTPOJIb YCIIEBAEMOCTH TPEACTABISIET COO0M MPOBEPKY YCBOCHHS yueOHOTO
MaTepuaia, peryjaspHo OCYIIECTBISEMYIO Ha MPOTSKEHUH ceMecTpa. K J0CTOMHCTBAM 1aHHOTO
TUINA OTHOCUTCS €r0 CHCTEMaTHYHOCTb, HEMOCPEICTBEHHO KOppenupyromas ¢ TpeOoBaHUEM
MIOCTOSIHHOTO U HEMPEPHIBHOIO MOHUTOPHUHIA Ka4eCTBA 00yUEHUSI.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB MOXET MPEJCTABIATH COOOM:

— YCTHBIH onpoc (TPYIITOBON WX WHIUBHUIYATbHBIN );

— MPOBEPKY BBIMOJIHEHHSI MMCbMEHHBIX TOMAIIHUX 3aJIaHUM;

— IMpoBeIeHue J1a0opaTOPHBIX padoT;

— MpOBe/IeHNE KOHTPOJIbHBIX padoT;

— TEeCTUPOBaHUE (MMCbMEHHOE WM KOMITBIOTEPHOE);

— MpOBe/IeHUE KOJUIOKBUYMOB (B MTUCHbMEHHOMN WIIM YCTHOU (hopMme);

— KOHTPOJIb CAMOCTOSITENILHON paboThl CTYACHTOB (B MUCHbMEHHOMN WM yCTHOMOpME).

[Ipu TekyiieM KOHTpPOJIE YCIIEBAEMOCTH aKIICHT JIeJaeTCs Ha YCTAaHOBICHUU [TOAPOOHOM,
peaIbHOM KapTUHBI CTYJIEHYECKHX JIOCTH)KEHUH W YCIEUIHOCTH YCBOCHHS HUMH y4eOHOU
MporpaMMbl Ha JTAHHBIH MOMEHT BpeMeHH. lIpu 3TOM KOHTpOJiE€ YYMTHIBAETCS MOCEIIaeMOCTh
CTYACHTOM ayJUTOPHBIX 3aHATUH (JelaeT OTMETKY B ayAMTOPHOM IKYypHale), OIEHHBAET
YPOBEHb Y4YacTHsl CTYACHTOB B ayIUTOPHON paboTe, CTENeHb YCBOCHUS HMHU Y4eOHOTO
Marepuaiga W BBISBISET HEAOCTaTKM B TMOATOTOBKE CTYJAEHTOB B IENSIX JajJbHEUIIEro
COBEPIICHCTBOBAHUSA METOJMKHU TMPENOoJaBaHUs JAHHOW AMCHUIUIMHBI M aKTUBU3ALHUU PaOOTHI
CTYJIEHTOB B XO/I€ 3aHSATHUH.

[IpomexyTOUHBIN KOHTPOJIb - IK3AMEH.

NunuBuayanbHble KOHCYIhTAIMM OOYYAIOIIUXCS MPOBOIATCS €KEHEASNbHO B (dopme

nuanora. Jljisg aui ¢ orpaHUYeHHBIMUA BO3MOKHOCTSIMU 3/I0POBbSI IPEAYCMOTPEHA OpraHu3aus
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KOHchIBTaI_II/Iﬁ C UCIIOJIb30BAaHUECM 3JI€KTpOHHOI71 IIOYTHI.

Ilpumepnutii nepeuens KOHMPOALHBIX 6ONPOCOE YCHIHO20 ONPOCA RO OMOEIbHBIM
memam oucyunaunsl (OIIK-2, OIIK-9)
Tema 1: Bseoenue. Cmpoenue amoma u xumudeckas césa3e. Knaccol neopeanuueckux
coeounenull
1. [IpenMeT ¥ OOBECKT U3YyUCHHS] XUMUHU.
2. TlepeuncnuTe OCHOBHBIEC 3aKOHBI XUMUU
3. HazoBute Kkiacchl HEOPraHUYECKUX COCTUHEHHHM .
5. KBaHTOBO-M€XaHHUYECKask MOJICIIb CTPOCHHS aTOMa.
6.KBaHTOBBIE UnCIIa NX PUIUIECKUIN CMBICIT.
7. AtomHsble s, p, d, f -opOuTamm.

8. [TpuHIIMTIBI 3aTI0JTHEHUE SJIEKTPOHAMHU aTOMHBIXOpOUTANICH
9.ChopmynupyiiTe mepuoaNIEeCKUil 3aKOH.

10. Crpoenue nepuoandeckas cucrema snementos /.M. Menneneesa.
11. T'eoxumuyeckas KIacCU(PpUKaIUs FIEMEHTOB.

11. TlepeuncnuTte TUIIBI XUMUYECKOWCBSI3H.

12.ITousatue o metone BC u MO.

Tema 2: Obuwue 3aKOHOMEPHOCIU NPOMEKAHUSL XUMUYECKUX PeaKyull

Uto Takoe TepMOAMHAMHUYECKAsT cUcTema?

HazoBute THUIIBI TEPMOAMHAMUYECKUX CHCTEM.

[Tepeuncnure GyHKIIMH COCTOSHUS.

UTto Takoe cTaHIapTHBIC TEPMOJIMHAMHYECKHE TTapaMeTphl 00pa30BaHuUs BEIIECTB?
OOBSICHATH BO3MOJKEH JIM BEYHBII IBUTATEND.

Kaxkue peakiiuu Ha3bIBaIOTCS SK30TEPMUUECKUE U DHIOTEPMUUECKre?

Kaxk onpenenuth BO3MOKHOCTh MPOTEKAHUSI XUMUYECKOU pEaKInu?

Kaxkue hakTopbl BIUSAIOT HA CKOPOCTh XUMHUUYECKOW PEaKITun?
[TouemymoporocTosime KaTaIu3aTOPhl UCIOJB3YIOT B TEXHOJOTHYECKUX ITPOILIECCAXU
SKOHOMUKH TPEITPUATHN

e Kak, ucnonssyro [Ipunmun Jle-Illarenbe ajist cMeneHns: paBHOBECHBIX MPOLIECCOB B
CTOPOHY BBIX0J1a ITPOTyKTa?

Tema 3: JJlucnepcruvie cucmemsl. Pacmeopwl Heanekmponumos.
e [IpuBenure npuMepsl AUCIIEPCHBIX CUCTEM.
HazoBure cBoiicTBa pu3MuecKux cMeceld U XUMUUYECKUX COCTUHEHHI.
Onuiure CBOMCTBA PaCTBOPOB.
W3 xakux cTtaamii COCTOUT MPOIECC PACTBOPEHUSI.
Kakwue gakTopsl BIUSIOT Ha IPOIIECC PACTBOPEHUS?
UeM oT/IMYAIOTCS UI€aTbHBIE PACTBOPHI OT PEAIbHBIX ?
[Touemy BoZHBIE CTPOUTEIBHBIE PACTBOPHI MPU pabOTe 3UMHEE, MOPO3HOE BPEMs HE
3amep3aroT?

Tema 4: Pacmeopwvl s1exkmpoaumos
e Kakue BemecTBa OTHOCATCS K 2JIEKTPOIUTAM?
e [loyemy 3€KTPOIUTHI TPOBOIST TOK?
e UeM CHIIBHBIE DJICKTPOIUTHI OTJIMYAIOTCS OT CJIA0bIX?
e [loyemy KOHCTaHTa AUCCOLMALIMN HE TPUMEHUMA K CUIIBHBIMAJIEKTPOJINTAM ?
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Tema 5: Oxuciumenvro - 60CCMAHOBUMENbHBLE PeaKyuu. INeKMpOXUMUIecKue ceotcmaed
pPacmeopos.
e Kak paccunrarh BO3MOXHOCTb IipoTekanus OBP?
e Kak co3aare ralbBaHUYECKUI JIEMEHT, UMes OJIMH BUJ MeTauia?
e [loyem Henb3s MOJYYUTh AKTUBHBIE METAJUIbI U3 BOJIHBIXPACTBOPOB
ANIEKTPOJIUTUYECKUM ITyTEM?

Tema 6: Xumus snemenmos u ux coeounenull. Komniexcroie coeounenus
e [louemy meTasuibl 6aecTsT?
e [louemy mMeTaIbl TPOBOJIAT TOK, @ HEMETAIUIBI - HET?

e ['ne B nepuoauueckoii cucreme anemenToB .M. MeHieneeBa HaX0IATCSl METaJIIbI U
HEMETAaJUIBI?

I'eoxumuueckast kiaccupuKamus 3JIEMEHTOB

Kaxue BemiectBa OTHOCATCS K OPraHUYECKUM BEIeCTBaM ?

YeM 0TIIMYAIOTCS IBOMHEIE COIM OT KOMITJIEKCHBIX?

[Touemy KOMIUIEKCHBIE COTTU IPKOOKpaIIeHHbIE?

Kax onpenenuts MarHuTHBIE CBOWCTBA KOMILIEKCOB?

Tema 7: Memoowl ananuza éewiecme
o  Yem xumuueckue memoobl AHAIUZA OMAUYAIOMCA OM PUUYECKUX U PUUKO-
XumMuyecxkux?

Ilpumepnutit nepeuens 1a00pamopHvIX padbom no omoeaIbHLIM Mmemam OUCYUNTUHDL
(OIIK-2, OIIK-9)
Jlabopamopnasa paboma— >5TO BaOXHBIA 3JEMEHT ydeOHOTro mporecca. MMeHHO Ha
TaKUX 3aHATUSX CTYIEHTHI MOJY4aroT MPaKTUYECKHE YMEHHUS M HaBBIKM PalbOThHI ¢ MpuOOpamu,
y4aTcsi CaMOCTOSITENIbHO MPOBOJUTH OTMBITHI M JeNaTh COOTBETCTBYIOUIME BBIBOABI MO HX
pe3ynbTaTam, 4To, HECOMHEHHO, OyJIeT cocoOCTBOBATH JIYUIIEMY YCBOCHHUIO U 3aKPEIUICHUIO.

PesynbraTtel nmabopaTtopHbIX padboT o(QOpMIISIIOTCS B OTYETHI 1O J1aOOPaTOPHBIM
npaktukymam. Otyer 1o  JaGopaTtopHOW  paboTe  COACPKUT  TEOPETHYECKYID U
IKCIIEPUMECHTAIBHYIO YacTh. B TEOPETHUYECKOW YACTH H3JIaraloTCsi TEOPETUYCCKHE OCHOBBI
M3y4aeMbIX XUMHYECKUX MPOIIECCOB. B AKCIIEpUMEHTaIBHOM YacTH MPUBOUTCS 11eJTb, HA3BAaHUE
U METOJIMKA BBIMOJIHEHHSI XUMUYECKOTO oImbita. [Ipy HE0OXO0AMMOCTH TPUBOISATCS PACcUETHI H
COCTABJISIFOTCS YpaBHEHHUS XMMHYECKMX peakiuil. B KoHIe Kaxmoro ombiTa (HOpMYITHPYETCs
BBIBO/I.

Kpumepuu oyenusanus omuemos no 1abopamopuvim pabomam:

— OLICHKa “3ayTeH0” BBICTABIISACTCS CTYACHTY, €CJIM OH IPAaBUIIBHO IIPUMCHACT
TCOPETHYCCKUC TIOJIOKCHUA KypCa IpU PCHICHUHU  IMPAKTHUYCCKUX  BOIIPOCOB, BJIANACCT
H606XOI[I/IMBIMI/I HaBbIKaMH U ITPHUECMAaMHU HX BBIIIOJIHCHH

— OILIEHKA ‘“HE€ 3auTEHO” BBICTABJSAETCS CTYIEHTY, €CJIM OH HE 3HAeT 3HAYUTEIbHOU
4acTU MPOrPaMMHOTO MarepHualia, B JTa0OpaTOpHOM MPAKTUKyME JOMYCKAaeT CYIIeCTBEHHBIC
OIMOKHU, 3aTpynHseTcss OOBSCHUTh pacueTHYI0 dYacTh, OOOCHOBAaTH BO3MOXKHOCTH €€
peanu3anuu, a TaKkke HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMH BBITIONHSACT 33JaHUS WIH HE

CIIPaBJIACTCA C HUMHU CAMOCTOSATCIIBHO.

Jlabopamopnasa paboma Ne. 1.OcHogHble KNaccyl HEOP2AHUYECKUX COCOUHEHUL

3HaKOMCTBO C TEXHHKOW O€30MacHOCTH Mpu paboTe B XUMHUYECKOW Jaboparopuu.
Juarnoctuueckoe TectupoBaHue. llpu BbeIMOTHEHHH 1a0OPAaTOPHON pPabOTHI HM3yYArOTCS
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCTMHEHUH U CIIOCOOBI UX MOTy4eHHUs. Y MEHUe
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OCYIIECTBUTD LIETIOYKU MPEBPAICHUM.
Jabopamopnan paboma Ne2: Cxopocmb XumMuyeckux peakyuii U XuMuieckoe pagHosecue

[Ipu BbmosHeHMM JabOpaTOpHOM  PabOTBI  WM3Yy4YaeTCs  3aBUCUMOCTh  BIHMSHUSA
KOHIICHTPAILIUHU PEarupyroniux BeIIeCTB, TEMIIEPATyphl, KaTAIM3aTOpa Ha CKOPOCTh XUMUYECKON
peaKkiMy, a TAKKE BIUSIHUE KOHIICHTPAIIMN HA XUMUYECKOE PaBHOBECHE.

Jlabopamopnan paboma Ne 3 Dnekmponumuueckas ouccoyuayus. Iuoponus conei. PH
@opMupyOTCST yMEHHUS pabOThl C pacTBOpPaMHU 3JIEKTPOIUTOB. M3ywaercss BiusHue

KOHLIEHTPALIMK Ha CMEIEHUE PaBHOBECUS CJIA0OT0 3JIEKTPOIUTA. 3HAKOMCTBO CO CBOICTBaAMHU

OydepubIx pactBopoB. IIpuobperaercs HaBBIK omnpeseneHuss pHpacTBOpoB coliell, cMeneHne

PaBHOBECHS THIPOJIM3A COJIEH.

Jlabopamopnas paboma Ne 4. «Ceoticmea memannios u HeMemaios»

dopmupoBaHUe YMEHUN PabOTHI ¢ METAJJIaMU MPH UX PACTBOPEHHH B BOJIE, pacTBOpax
KHUCIIOT, IIeJioued, Npu CIulaBieHuH. W3yduTh KHUCIOTHO-OCHOBHOM M  OKHUCIHUTENBHO-
BOCCTAHOBHTEIIBHBIN XapaKTep BaXXHEUIINX COCIMHEHU METAIIJIOB.

dopmupoBaHUE YMEHUN padOTHI C HEMETAJIaMH M UX coeuHeHusIMu. M3yueHue
OKUCITUTEIHHO-BOCCTAHOBUTEILHBIX CBOMCTB HEMETAIIJIOB U MX COCTUHECHHUIA.

Jlabopamopnasn paboma No.5. Kauecmeennvie peakyuu Ha KamuoHnvl u anuousl. Onpeoenenue
HceCmKocmu 800bl

O3HakoMJIeHHE C XUMUYECKMMH METOJIJaMU aHalln3a BellecTB. KauecTBeHHbIE peakIuy Ha
KaTHOHBI. M3yd4eHWe TPOAYKTOB B3aUMOJICHCTBUS HMX C KA4eCTBEHHBIMH aHHOHAMHU.
dopMupoBaHNUE YMEHUS TTPOBOIUTH KAU€CTBECHHBINM aHAJIN3 BEIICCTB.

O3HakoMJIeHHE C KauyeCTBEHHBIMU pEakIUsIMH Ha aHWOHBL M3ydeHue mpoOayKTOB
B3aUMOJICHICTBUS HMX C Ka4eCTBEHHBIMH HWoHamMu. @DopMUpOBaHWE YMEHHS MPOBOJUTH
Ka4eCTBEHHBINA aHaJIN3 BEIECTB.

[IpoBenenne HaydHO-HCCIIEIOBATEILCKOW PaOOTHI 1O M3YUYCHHIO OOIIeH M BPEeMEHHOU
KECTKOCTH BOJbI

Ipumepnotit mecm no omoenvruvim memam oucuunaunst (OITK-2, OIIK-9)

JluarnocTuyeckoe TeCTUPOBAHMeE.
Ero nens - onpeneneHne UCXOIHBIX 3HAHUI U 0COOCHHOCTEH MBIIUICHUS CTYJICHTOB IS
KOPPEKTUPOBKHU COJIEpKaHus Kypca, GOPMUPOBAHUS TPACKTOPUH 00yUEHUSI.

TecT mys BXOTHOTO TUarHOCTHYECKOTO KOHTPOJISI

XUMUS U3Y4aeT ...

Mous — 3710 ...

XHUMHYECKOE BEIIECTBO — 3TO ...

HepeqncnnTe OCHOBHBIC 3aKOHbBI XMMHH.

VYKaxute BaxKHEHUIIIHE TCOpUH, COCTABIIAOIINEC OCHOBY XMMUHU.

W3 nepeuncieHHbIX SIBICHUN BEIOEPHUTE TO, KOTOPOE HEIb3 OTHECTU K XUMUYECKUM:
— pacTBOpPEHHE COJIU B BOJIE;

— CBEPTHIBAHUE KPOBH;

— B3pbIB JMHAMUTA;

— pazzeneHye H30TOMOB ypaHa ¢ MOMOUIbI0 U Dy3HH.

[IpocTeiimas (3amnupuyeckast) GopMyna yKa3blBaerT ...

XHUMHUYECKUH 2IEMEHT XapaKTCpU3yeCTeCA ...

Ilon HOPMaJIbHBIMH YCJIOBUAMU B XUMHUH MOAPA3YMEBAIOTCA CIICAYOIINE YHUCIICHHBIC 3HAYCHUA
TEMIICPATYpPbI U JABJICHUSA ...

CKOIBKO aTOMOB BOJIOPOJa COepKUTCA B 224 1 OyTraHa mipu H.y.?

CKOIIbKO M KaKUX dIeMEHTapHBIX YacTUI] 00pa3yloT aToM u3otomna ¢propa °F?
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OHpGI[CHI/ITe KBAaHTOBBIC YKUCJId, OITMCBIBAIOIINEC COCTOSHUEC BAJICHTHOI'O 3JICKTPOHA aTOMa
BOJOPOAa B OCHOBHOM COCTOSIHHH.

Onpeneﬂme BAJICHTHOCTB U CTCIICHb OKHCJICHHA aTOMaA a30Ta B MOJICKYJIC a30THOM KHUCJIOTHI.

Y10 Takoe XMUMHUYECKAA CBI3b?

XuMu4eckasi peakius 00s13aTeIIbHO COMTPOBOK/IACTCS BBIICIICHUEM UJIH MOTJIOMIEHUEM YHEPTHH,
ITOCKOJIBKY ...

[TpuBenure hopMynbl COeAUHEHHH, UMEIOIIUX:
a) KOBAJICHTHYIO HEMOJIIPHYIO CBS3b,

0) KOBaJICHTHYIO MOJISIPHYIO CBS3b,

B) HOHHYIO CBSI3b,

I') OJHOBPEMEHHO MOHHBIE U KOBAJICHTHBIE CBS3U.

[IpuBennTe mpuMepsl SK30TEPMUUECKUX PEAKIIHMN.

B kakux equHMIIaX U3MEPSAETCS] CKOPOCTh XMMHUECKOHN peakiuu?

Ot kakux (aKTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peaKIuu?

Kaxkue BemecTBa Ha3pIBAIOT KaTaJu3aToOpaMu?

XnuMudeckre pCaKknun, MpOTCKAOIMINEC B IIPOTUBOIIOJIOKHBIX HAITPABJIICHUAX, HA3BIBAKOTCA ...

Kax mpurorosuts 100 r 10% pactBopa caxapa?

DNEKTPOIUTHI — ITO JTHOObIE BEIIECTBA, KOTOPBIE ...

K cunpaBEIM QJICKTPOJIMTAM OTHOCATCA ...

BoHbI# pacTBOp coJin KMEET MIETOYHYIO Cpey, €Clii COJlb 00pa3oBaHa ...

Kakne PEAKIIMHU OTHOCAT K OKUCIIUTCIIBHO -BOCCTAaHOBUTECIILHBIM ?

K BaKHENIIINM OKUCIUTENAM OTHOCATCH ...

Ha xakue nBa Thmna Mo>XHO MOAPa3ACINTh BCE XUMUYECKHUE BelecTBa?

OneHkd 1O TECTHUPOBAHHUIO JUIsI BXOJHOTO JIMAarHOCTHYECKOTO KOHTPOJIA HE
BBICTABJISIIOTCS, TaK KaK OH [peJHa3HaueH s KOPPEKTUPOBKU JIEKIIMOHHOTO Kypca,
1a0b0paTOPHBIX 3aHATHIA U UHAUBHUYAJIbHBIX 33JaHUM C y4€TOM YPOBHS MOJATOTOBKU CTYJEHTOB.

Temal: Bseoenue. Cmpoenue amoma u xumuieckas cesaso. Knaccol Heopeanuueckux coeOuHeHutl

1. YcranoBuTe COOTBETCTBUE MEXTy(HOPMYIIOii YaCTHIIBI U €€ 3JIEKTPOHHOM KOHPUTypaIrei.

OOPMYVYJIA YACTHUIBI DJIEKTPOHHAA
KOHOUT'YPALIUA
A) P2 1) 1s%2s%2p®3s%3p°
b) P° 2) 1s22s22p%3s23p°®
B) P*° 3) 1s%25%2p83s?
I) Pt 4) 1s22s?2p°
2. MloHHas CBSI3b OCYIIECTBIISICTCS B BEIIECTBE, (PopMysia KOTOPOTO
[ ] HZ
e NaCl
o Li
* He
3. YcTaHOBHUTE COOTBETCTBUE MEX/1y HA3BaHUEM COCIUHEHUS U BUIOM XUMHUUECKO CBSI3H
HA3BAHUWE COEAMHEHU A BUJI CBA3U
A) amoMuHUi 1) voHHast
B) xnopua kanbims 2) KOBaJICHTHAsI HETIOJISIPHAS
B) xuop 3) KOBaJeHTHas MOJISIpHAs
I') ammuax 4) meranuecKas
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4. YKaxxuTe eIMHULY U3MEPEHUs KOJIMUECTBA BELIECTBA!

e T
®  MoJb
® Kr
® aeM.
5. U3 npuBeneHHBIX HIKE POPMYIT coJlel BBIOEPUTE KUCIYIO COJIb!
e K3504
e NaH2PO4

e (NHa)2[Fe(S0a)2]
e [(Cu(OH)].COs

6 .YcTraHOBHTE COOTBETCTBHE MEX Ty HA3BaHHEM BEIIECTBA M KJIACCOM (TPYIIIOi) BEIIECTB, K
KOTOPOMY OHO IPUHAJUIEHKUT.

HA3BAHME BEIIECTBA KITACC(T'PVTIIIIA)
BEHIECTB

A) TUIpOKCH]T ATFOMUHHUS 1) kucnas conb

b) runpokapOoOHaT KaubIius 2) KHCJI0Ta

B) cepoBoaopon ( pactBop) 3) ocHOoBaHue

I') runpoxcua Hatpust 4) ambOoTEepHBIN THIAPOKCHU]T

5) cpenHsist coJb
7. Ilpu HOpMAaNBHBIX YCIOBUSIX 2 MOJIb KMCIIOPO/Ia 3aHUMAET 00beM (B JIUTpax), paBHbIN
e 11,2

e 448
o 112
o 224

8. B peaknuro ¢ cepHoii kucnotoit Bctynuio 20 r ruapokcuaa Hatpus. Paccunraiite maccy
obpasosasieiics con. (2NaOH + H2SOs = Na2SO4 + 2H20)

e 38
e 355
o 42
e 46,3

9. Hanmmute ypaBHEHHS pEaKIHid, C TOMOIIBIO KOTOPHIX MOYKHO OCYILIECTBHUTD CIICYIOIIHE
MpeBpaIlCHUs:
Fe — cynwdar xenesa (II1)— ruapockun xeneza (II)— Fe 20 3
10. 3anmana ciemnyromiasi cxema MpeBpalleHUi BEIIeCTB:
+X +Y
CO,—>K2CO3— KHCO 3
Omnpenenure, KaKue U3 YKa3aHHBIX BEIIECTB SBJSIOTCS BerecTBaMu X U Y.
1) KCl(p-p)
2) K20
3) H2
4) HCl(u30bITOK)
5) COz (p-p)
3anumuTe B TAOIHUIy HOMEpa BBIOPAHHBIX BEIIECTB MO COOTBETCTBYIOIIUMU
OyKBamu.

X Y
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Kpumepuu oyenku mecma: npasuinbHbeix 0TBETOB 90-100% - «oTimuHO», 0T 75 % 10 90%—
«xopo1o», ot 55 % 10 75%— «ynoBIETBOPUTENBHO», MEHbIIE 55 % - «HEYIOBIETBOPUTEILHO.

Tema 5: OxucrumenbHo-80CCMAHOBUMENbHBLE peakyuu

e K xakomy Ty peakI1il OTHOCUTCS JaHHAaspeaKus?
KOH+C12 -»KClO3+ KC1 + H20

1) peaxims MEKMOJCKYIIPHOTO OKHCICHHUSI — BOCCTAHOBJICHMUS,
2) peakiysi BHyTPUMOJICKYIISIPHOTO OKHCIICHHUSI — BOCCTAHOBJICHUS,
3) peakius JUCTIPOTIOPIIUOHUPOBAHHMSL.
e ATOMBI KakoTro QJICMCHTA, U3MCHSA CTCIICHD OKHUCJICHH A, OKUCIIATIUCH B PCAKIINH:
Pb(NO3)2 = PbO + NO2 + O
1) cBuHIa; 2) a30Ta; 3) KUCIOpOa; 4) CBUHIIA U a30Ta; 5) a30Ta U KUCIOpOa.
e  CKOJIBKO DIeKTpOHOB oTaaeT non Cr’* B peaxiuu:
Cr¥* + Br, + OH - €104 CrO;™ 4 Br + H,0
1)1;2) 2;3) 3;4) 4;5) 5
e  CKOJBKO MOJIEKYJT a30THOU KHCIIOTHI YYaCTBYET B KQUECTBE OKUCIIUTEIS BPEAKIHH:
FeS + HNO3—Fe(NO3)z + S + NO + H20
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
e B kakoii cpesie OCymecTBIsETCS PEaKIUs, TPOTEKAOIIast 0 CXeMe:
MnO2+ KC103+ ... o KoMnOs+ KC1 + ...

Kpumepuu oyenku mecma: npasuibHbIX 0TBETOB 90-100% - «oTimaHO», 0T 75 % 1m0 90%—
«xopotio», ot 55 % 10 75%— «ynoBIETBOPUTENHHOY», MEHBINE 55 % - «HEYAOBIETBOPUTEIHHO.

Ilpumepvt KOHMPOIBLHBIX PAOOM NO OMOETLHBIM MEMAM OUCUUNTIUHbL
(OIIK-2, OIIK-9)

K ¢opmam nNHCBMEHHOTO KOHTpPOJISI OTHOCUTCSI KOHMpONbHAS padoma, KOTopas
SIBJIIETCS OJTHOW U3 CIOXKHBIX (POPM MPOBEPKHU; OHA MOKET MPUMEHSTHCS Ui OLEHKU 3HAHUM 10
0a30BbIM M BapHATHBHBIM AUCLUHUIUIMHAM BceX HUKIOB. KoHTponbHas paboTa, Kak MpaBuUIIo,
COCTOUT M3 HEOOJBIIOTO KOJIMYECTBA CPEIHUX IO TPYIHOCTH BOIMPOCOB, 3aa4 WU 3aJaHH,
TpeOyIOMINX MOoNCcKa 000CHOBAaHHOIO OTBETA.

Bo BpEMs IPOBEPKU U OUCHKH KOHTPOJbHBIX ITMCbMCHHBIX pa60T IIPpOBOAUTCA aHAJINU3

PE3yJIbTAaTOB BBIMOJIHEHHUS, BBISIBIISIOTCS] TUITUYHBIE OLTUOKH, a TAKKE MPUYHHBI UX MOSBJICHUS.
KonTposnpHast paboTa 3aHUMAET 4acTh Y4eOHOTO 3aHATHS ¢ pa300pOM MPABUIBHBIX PEIICHUI
Ha ClIeyromIeM 3aHaTuu. [lepedeHb mpuMepHBIX KOHTPOJIBHBIX paOOT MPUBEICH HIKE.

Tema 1: Bseoenue. Cmpoenue amoma u xumudeckas ces3v. Knaccol neopeanuueckux
coeouHeHuUll
¢ Briuncnure MOJSpHYIO Maccy SKBUBalleHTa MeTaluia, eciiu 0,2 T ero BRITeCHUIH U3
KHUCJIOTHI 78 MJI BogopoJa, usmepeHHoro npu 17 °C u naBinenuu 98642 I1a.

e BrruncinTe MOJISIpHYIO Maccy rasa, eciu macca 280 mut ero ipu temneparype 21 °Cu
nasiennu 2.026-10° 11a paBHa 0,65T.

e ['ne comepkutcs Oombie Moseky:: B 1 1 xsopa npu 23 °C u gasnenun 98 500 Ila win B
1 m oxcupa yrinepoaa npu 55 °C u nasnenun 10 600 I1a?

Tema2: Obwue 3aKoHOMEPHOCMU NPOMEKAHUS XUMUYECKUX PeaKyull
e OmnpenenuTs CTaHIAPTHYIO SHTAIBINIO OOpPa30BaHUs ~ METUJIOBOTO CIUPTA, UCXOJIS U3
ypaBHeHus: CH3OH x+ 3\2 O2.= COz + H2 O x, eciu TemnoBoit
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addekt peakuu -726,5 Kmxk.

Mosxker i ipu Temneparype 100 ° C mpotekats peaxius:

Kak n3menutscest ckopocts peakuuu: 2NO + Oz -> 2NO:, npu:
a) YMEHBIICHWU KOHLIEHTpAIMy B 3 pasa, 0) Ipu yMEHbIIEHUH JaBJieHUs B 2 pa3a?

Kak M0OXHO CMECTUTBh paBHOBECHE B CTOPOHYBBIXO/1a ITPOLYKTA
2 SOz + O2=2 SOz ecnu 3TO IK30TEPMHUUYECKAsT PeaKIns?

Tema3: /lucnepchnuvle cucmemol. Pacmeopul He 31eKmpoIumos.

Brraucnute MOJISIpHOCTE pacTBopa ¢ MaccoBoit goneit H2SO4 15%, [Tnotaocts 15%
pactBopa Ho SO4 paBna 1,1 r/m.

K 150r pactBopa ruzmpokcuia kanus ¢ MaccoBoit foseit 6% no6asunu 9 r KOH.
OmnpenenuTh MaCCOBYIO JIOJIO IIETOYH B TIOJTYY€HHOM PacTBOpE.

OrnpenenuTh Maccy pacTBOpa THAPOKCHIA Kanus ¢ MaccoBou noisieir 20 %, KOTOpyro
HeobOxoumo npubaButh K 200 1. pacTBopa ¢ MaccoBoit nosiert 70%, 4To6s! moayTh50%
pacTBop.

Jost meirrpanuzarmu 20 M1 KOH motpeboBanock no6asuts 15 M 0,3 H

Kpumepuu oyenku KOHTPOJIBHBIX pabOT:

OIICHKA ‘3aYTEHO” BBICTABIISIETCS CTYNICHTY, €CJIM OH MPAaBWJIBHO TPUMEHSIET
TEOPETUYECKHE MOJI0KEHHS Kypca Py PEelIeHNH MPaKTUYECKUX BOPOCOB U
3a/1a4, BJIaJeeT HeOOXOIMMBIMH HaBbIKaMU U MPUEMaMU UXBBITIOJHEHUS;

OIICHKA “HE€ 3a4YTEHO’’ BBICTABJISIETCS CTYJICHTY, €CJIM OH HE 3HAET 3HAYMTEILHON YacTH
MMPOTPaMMHOTO MaTepuaia, B paCdeTHON YaCTH KOHTPOJBHOM pabOThI IOMYCKAET
CYIIECTBEHHBIC OIITMOKH, 3aTPYTHACTCS OOBSICHUTH PACUCTHYIO YacTh, a TAKKE

HCYBCPECHHO, C OOIBIITNMU 3aTPYAHCHHUAMU BBITNIOJIHACT 3aaHUs UM HE CIIPAaBJIACTCA C
HHMH CaMOCTOATCIIBHO.

IIpumepet 3a0au no omoenvuvim memam oucyuniunst (OIIK-2, OIIK-9)

Tema 1: Bseoenue. Cmpoenue amoma u xumudeckas c6s3v. Knaccol neopeanuueckux

coeouHerull

1. Hanucatp QJICKTPOHHBIC (bOpMYJIBI XUMHNYCCKHNX COG,I[I/IHGHI/Iﬁ
2. OcyIIecTBUTh ENOYKH TPEBPAIICHHIA:

Mg - MgSO4-Mg(OH)2 - MgCls

Fe 203—Fe > (504)3 - FE(OH)g - Fe 203

CuO - CuSO4-Cu(OH), - CuO.

3aoauu no meme: OcHo8HbIE NOHAMUSA U 3AKOHbL XUMUL.

CKoJBKO T coii 00pa3oBasioch MpU B3auMoJiecTBUs 2,24 11 yIIEeKUCIIOTO rasa,
M3MEPEHHOTO MPU HOPMAJIbHBIX YCIOBUSX C THAPOKCUAOM HAaTpus . OTBET MOATBEPIUTE
pacyéToM M Ha30BUTE MOJYYEHHYIO COJIb.

KapOonartHas niéHka Ha IOBEPXHOCTH CTPOUTEIBHBIX U3/ETHNH, H3rOTOBJICHHBIX C
HCIOJIb30BAHUEM M3BECTH, Pa3pyIIAETCs BO BIAKHOM BO3JIyXe, COJIEPKAIEMHU30bITOK
YTJIEKHUCIIOTOo Ta3a, ¢ obpa3oBanueM rujpokapoonara: CaCO3 + H20 + CO2
Ca(HCO3)2.

.CKOJIbKO KT TUApoKapOOHaTa Kajblus 00pa3yeTcst Ipu pacTBOPEHUH S KI kapOoHaTa
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Kanblust OTBET MOATBEPAUTE PACUETOM.

e  HekoTopsblii aieMeHT 00pa3yeT KHCIOPOJHOE CoeTMHEHHe, conepkaiiee 31,58%
KHCIIOpO/1a. BEIMHCIUTH MOJISIPHYIO MacCy SKBUBAJICHTA 3JICMEHTA.
2. C u 784 mm.pr.cT. BeaenuTcs npu paznoxkennn 490 r KClI03?Ckobko TUTPOB
Kucaopoaa mpu 21

e . Hekotopoe coenunenue coaepxkur 46.15 % yrnepona, octaabHoe — a30T. [1noTHOCTH
0 BO31yXy coctapisieT 1,79. Haiitu MosekynsipHyro GopMyTyCOeTuHEHUS.

e BrruuciuThk MpONEHTHOE COJIEPKaHNE METaHA B CMECH €T0 C KHCIIOPOJIOM, ©CITH
W3BECTHO, 4TO 36 MJI ra30BOM CMECH IOCJI€ CTOPAaHUs METaHa COKPATUIIOCh B 00beMeHa
1,8 mi.

e MousipHas Macca SKBUBaJICHTa MeTajuia cocTaBisieT 56,2. BeuncauTh NpoLeHTHOe
COJIepKaHUEe METaJlIa B €0 KUCIOPOJIHOM COCHHEHUH.

Tema 3: Jucnepcuoie cucmemvl. Pacmeopel nesiekmpoaumos.
1. Ckonpko rpaMMOB XJIOpHa Kaius cieayeT 100aBuTh kK 450 r 8 %-ro pacTBopa 3TOM *e conu
mutst mostyuenus 12 %-ro pactBopa?
2. Ckompko mut 10 %-noro pactBopa cepHoit kucioTsl (p = 1,07 r/mi) Tpedyercs s
HEUTpaIu3aluu pacTBOpPa, coaeprxkamiero 16 r ruipokcuaa HaTpus?
3 . CkoybKo BOJIBI HaIO IPHIHTH K 80 %-My pacTBOPY CEpHON KUCIIOTHI, YTOOBI TIOTYIUTH 2 JI
6M pactBopa?
4 . Cmemamnu 2 1 60 % cepHoit kuciotsl (p = 1,5 r/mit) ¢ 3 1 17,4 % pacTBOpa 3TON KEKUCIOTHI
(p = 1,12 r/mn). Haiinute NpolieHTHYIO0 KOHIIEHTPAIMIO OJYYEeHHOTO pacTBOpa.
5 Cxonpko BobI Hajo nmpubaButh K 1 kr 50%-ro pactBopa s nomydenust 10% -ropactBopa?
6. Cxousbko mit 0,25 H pacTBOpa COJISTHOM KHCIOTHI HEOOXOIMMO TIPHIINT KPaCTBOPYHHUTpATa
cepebpa ms nmomydenus 0,373 r ximopuna cepedpa?
7. Cxonpko Boabl Hajo npuiuTh K 40 mut 27,1 %-ro pactBopa ximopuga ammonus (p = 1,075
/M) nis osrydenust 0,8 H pacTBopa 3TOH ke com?

4.2. ®OH] OLEHOYHBIX CPEICTB /sl MPOBEIEHHs MPOMEKYTOYHOH aTTeCTAlUH
HtoroBoii hopmoii KOHTPOJIs CHOPMUPOBAHHOCTH KOMIIETEHITUN Y 00YYaIONIUXCS 10
JHMCIUIUIAHE SBJIETCS 9k3aMeH. OH CIy)KUT OPMOi MPOBEPKH YCIICIITHOTO BBITIOJIHEHUS
CTyZieHTaMH Jab0paTOPHBIX padOT M YCBOCHUS YUeOHOTO MaTepHaia JCKIIMOHHBIX U
CEMHHAPCKHUX 3aHSATHIH.

HTOroBbIii KOHTPOJIb OCYIIECTBIISCTCS BO BPEMS 9K3AMEHA

Bompocs! 17151 MOArOTOBKM K DK3aMEHaM COCTABJISIOTCS B COOTBETCTBUU C COJACPIKAHUEM
JTUCITUTIINHBI «XHUMUS », UIMEIOTCSI B pabodeil mporpaMMe U BBIJAIOTCS CTYACHTaM HE IMO3/HEE,
4YeM 3a MecsI] 10 OKOHYaHHs ceMecTpa. DK3aMeH CAAaETCs YCTHO MO OuieTaM, yTBEP KIEHHBIM U
MOANKUCAHHBIM 3aBEAYIOIINM Kadeapoil.

Bonpocet 0ns noozomosxu k sxzameny (OIIK-2, OIIK-9)
1.CTexruoMeTpruYeCKUe 3aKOHBI U UX POJIb B COBPEMEHHOM XUMUH.
2.. OCHOBBI KBaHTOBO-MEXaHUUYECKOU TEOPHH CTPOCHHS aToMa.
3.KBaHTOBEBIC YKClIa. ATOMHBIE S, P, d, f - opOuTaNH.
4.TIpuHIIUTIBI 3aMI0JTHEHNE JIEKTPOHAMU aTOMHBIX OpOHUTalei.
5. Ilepnonmueckuit 3akoH.Ilepuoanueckas cucrema anemenTos J1.11. Menieneesa.
Krnaccudukarus snemenTos ( s-, p-, d-, ).
6. PacripocTpaHeHHOCTh 2IIEMEHTOB B3eMHO Kope. ['eoxumuueckas kinaccudukamus
aneMeHToB. ['eoxumus nanamadroB. buoreHHas MUTparus IeMEHTOB.
7. Xumnueckad cBsa3b. Ilonstue o metone BC nu MO.
8. KoBanenTHas cBsa3b. CBOMCTBA BEIIECTB ¢ KOBAJICHTHOM CBA3BIO.
9. MonHas cBsA3b. DIEKTPOOTPUIIATEIHBHOCTHIIEMEHTOB.
10.BoopoHas CBsI3b U €€ CBOMCTBA.
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11. Cs3p B meTasnax. CBOMCTBA BEILIECTB C METAJUIMYECKOM CBSA3BIO.

12. Tunsl KpUCTAIIIMYECKUX PELIETOK U CBOMCTBA COEIMHEHUH.

13.3onnas Teopus. [IpoBOIHUKYN TOKA U TUDJIECKTPUKH.

14. . OcHoBHBIE KJIaCChl HEOPTAHUYECKUIN COEIMHEHUH.

15. TepmonuHamuyeckue cuctemMbl. DYHKINU COCTOSHUS. . DHTAIBIINS, SHTPOIUS, BHYTPEHHSSI
SHEprus — napameTpsl cOCTOsIHUSA BemlecTB. CTaHJapTHBIE TEPMOIMHAMUYECKHE TapaMETPhl
00pa30BaHUs BEIICCTB.

16.11epBblii 3aKOH TEPMOJMHAMUKH.

17..Onepreruueckue 3¢ (eKTbl XuMudeckux peakuil. Tepmoxumuueckue ypaBHEHUs. 3aKOH
I'ecca u ero ucnonb3oBaHue ISl TEPMOXUMHUYECKUX PACUETOB.

18.TTonsiTre 00 3HTpOoNHK. DHTpONHS (Ha3z0BOTo nepexoaa. .Bropoii 3akoH TepMOIMHAMHUKH.
19. .M306apHo-u30TepmMuueckuii norenuan (sHeprus [ md6ca). HanpasnenuenporexkaHus
XUMHUYECKUX PEAKIIH.

20. CxopOoCTh XMMUYECKOM peakIuu 1 (haKTOPhI Ha €€ BIUSIONINE. .3aBUCUMOCTh CKOPOCTH
peaKkIfy OT KOHIIEHTPAIMU. 3aKOH JICUCTBYIOIIUX Macc.

21.. 3aBUCUMOCTBH CKOPOCTH peakiuu oT TemrepaTypsl. [IpaBuio Baut-T'odda.
22.JloHsITHE O TEOPUH AKTUBUPOBAHHOTO KOMIUIEKCA. DHEPIHsl aKTHBAIHH.

23.'oMOoTeHHBIH U TeTeporeHHbIN KaTanu3. ABTokaTanu3. @epMeHTaTUBHBIN KaTalus.
24.06patumble U HeoOpaTUMble peakuuu. XuMuueckoe papHoBecue. [Ipuniun Jle-1larense.
Cwmenienue paBHoBecHs.. KonctanTa paBHOBecus M (PaKTOPHI Ha €€ BIUSIOIINE.

25. JlucniepcHble cucTeMbl U UX Kiaccudukanus. [ToHsaTHS 00 MaeanbHbIX HpealbHbIX
pacTBopax.

26. Xumuyeckas reopus pactBopos J[.M. Menneneesa. O61ine cBoiicTBa pacTBOPOB.

27. 3akoHsbl Payis.

28. Ocmoc. 3akon Bant-I'odda. Ocmoc B npupoae. M3zoronndeckuii ko3P UIiMeHT.
29.1TpeacraBieHre O MEXAHU3ME IEKTPOJIUTHYECKON TUCCOLIMAIMUA BBOJHBIXPACTBOPAX.
Crenens aucconyanyu U (akTopbl Ha €€ BIUSIONINE.

30.3akoH pazbasieHust OcBanpaa..Koncranrta aucconuanuu U (pakTopbl Ha €€ BIMSIONIHUE.
31 Bona ee pons B ipupose. Mlonnoe npousBeaenne Boasl. Bogopoaasiii mokasatens ( PH )
pacTtBopa.

32. bydepnsbie pacTBophI ¥ X cBOMcTBA. VX posib B Ipupoe.

33. IloHsTHE O TEOPHH CHIIBHBIX AJIEKTPOJIUTOB. AKTUBHOCTH, KOAPPHUIINEHTAKTUBHOCTH,
HMOHHAas CUJjla pacTBopa.

34. I'uaponus cosieit, ero posib B Ipolieccax BbIBETpUBaHUA MouB. HeoOpaTuMblii ruipoIins.
CreneHp ¥ KOHCTaHTa TUApoIn3a. BiusHue Temneparypsl U pa30aBieHHs HA CTENICHb
TUIPOJIU3A.

35. [Ipoussenenue pactsopumoct (I1P). YciaoBus BeimageHus ocauka.
36.0kucIuTensHO-BOCCTAaHOBUTENbHBIE peakiuu. Knaccudukamnus. VX pons B mpupoe.
37.251eKTpOXUMHUYECKHUE CBOMCTBA pacTBOPOB. CTaHAAPTHBIN AJIEKTPOIHBIN MOTEHUUATN
(dakTopsl Ha Hero BhUstoNINe. YpaBHeHne HepHcra.

38. 'anpBanuyeckuit anemeHt. JIC rajpBaHUYECKOTO 3JIEMEHTA.

39.0nexTponu3 paciiaBa u BogHoro pacteopa NaCl.

40.0061mue cBOMCTBa METANIOB M HEMETAJUIOB. XUMHYECKHUE CBOMCTBA.

41 Tanmorensl. OOmmIas XapaKTepUCTHKA AJIEMEHTOB  TPYIIIHI ; COSAMHEHUS C METAJUIAMH U
HEMETAJJIaMU ,KUCJIOPOJAHBIE COEAMHEHUS TAJIOTEHOB ; MEKTAJIOT€HHbIE COCTMHEHUS.

42. Bonopon . @usndeckie U XUMHUYECKHE CBOMCTBAa CBOOOHOTO Boiopoaa. CBoicTBa
COEIMHEHUI BOJIOPOJIa C METaNIaMU U HeMeTalulaMu. [ uapuibl

43. Kpemuuii. ['naBHeiimnie MHHEpalIbHBIE U TOPHBIE MOPOABI, COJEPKAIIHEe KPEeMHHIA.
[lonyyenue kpemuusi. [uokcun kpemHus. KpeMHeBble KHUCIOTBI M WX coJid. Baxneilmue
MIPUPO/IHBIE CHIIMKATHI - TIOJIEBOM IITIAT, CIIOA, KAOJIHH, acOecT.

44 YrnepoJ — 0OCHOBA )KMBOW U HEXKUBOU KU3HU . XUMUYECKHE CBOICTBA

27



45 Kucnopoa. AmmotporHbiess MOTupUKaLKsg. XUMUYECKHE CBOWCTBA.

46. A3sort. Baxwueiinne coeIMHEHUS . X MMUYECKUE CBOMCTBA a30Ta M €ro COSIUHEHHUI

47. 1llenoyHble METAJLIEI ¥ MIEIOYHO-3EMCIbHBIC METAIbI. XMMHYCCKHECBOMCTRA.

48. CtpoeHne U HOMEHKIIATypa KOMIUIEKCHBIX CoeTMHEeHUI d-21eMeHTOB.. XUMUYECKas CBS3b B
KOMILJIEKCHBIX COCIUHCHHIA.

49, Meton BC o reoMeTpru M1 MATHUTHBIX CBOWCTBAX KOMILUIEKCHBIX COSIMHECHU.

50. SIBnenue paaguoakTHBHOCTH. Buiel pagnoaktuBHOCTH. PanoakTiBHBIC 2iIeMeHThI. CrIOCOOBI
OOHapy)XCHHS PAIMOAKTUBHOCTH

51 Xumudeckre METOIbl aHAIN3a BenlecTB. Pu3ndeckue U PU3NKO-XUMHUECKAE METOIbI
aHaJIHU3a BEISCTB.

IK3amenauuonnslii dunem no OUCUUnNIUHneE :
1. CrexuomerpuuecKne 3aKOHBI K MX POJIb B COBPEMEHHONW XUMUH.
2. TepmomuHamuueckue cucTeMbl. DYHKIMH COCTOSHHS.

3. BydepHble pacTBOPHI M MX CBOKCTBA. VX poIlb B pUpoIe.
4. Hamucarte ypaBHenue ruaposusa coneii: Ko COs, AICI;

Obuwue Kpumepuu OyeHUBAHUA SHAHUIL:

O1nieHka 3HaHWI MO TUCIUIIMHE « XUMUS» Ha dK3aMEHE MpeIoaaraet
I depeHInpoBaHHbIN MOIX0] K CTYACHTY, YUeT €ro HHANBUAYAIbHBIX CIOCOOHOCTEH,
CTENEeHb YCBOCHUS U CUCTEMATHU3alMM 3HAaHUM y4eOHOTo Kypca, YMEHHUS JIeJIaTh JoKa3aTesIbHbIe
BBIBOJIBI M 0000111eH S, (POPMUPOBAHUS OOLIEKYABTYPHBIX U MPOGECCHOHATBHBIX
KOMIIETEHTHOCTEH.

OneHnBaeTCs He TOJNBKO TITyOMHA IOHUMaHMsI OCHOBHBIX pa3/eioB y4eOHOM
JIUCLUIUIMHBL, HO ¥ TOCELIAeMOCTb JIEKIIUH 1 TaOOPaTOPHBIX 3aHATHH, aKTUBHOCTb IIPU
YCTHBIX OIIPOCaxX M COAEPIKATENBbHOCTh YCTHBIX OTBETOB.

«Omauynoy - OLICHUBAIOTCS OTBETHI, COJIEPKaHUE KOTOPbIX OCHOBAHO HA TITyOOKOM
BCECTOPOHHEM 3HAaHUM NIPEIMETA, OCHOBHBIX 3aKOHOB XMMHUHU, XUMUUYECKONH HOMEHKIATYpBHI,
o0111e 3aKOHOMEPHOCTH NMPOTEKAHUS PEAKIIMHA, XUMUYECKUE CBOMCTB BELIECTB U OCHOBHBIX
KJIaCCOB HeopraHuyeckux coeannenunil. Coneprxanue OuseTa n3j105KeH JOTHYHO,
apryMEHTHPOBAHO U B MOJIHOM 00beMe. OCHOBHBIE MOHATHS, BBIBOBI U 0000IIEHHS
c(opMyIIMpOBaHbl YOSAUTENIBHO U JJOKA3aTEJIbHO MIPABUIIBHO COCTABICHB! YPABHEHUS
peaKiMy, peleHa IpeyIosKeHHas 3a/1a4a.

«Xopouwioy - OLICHNBAIOTCS OTBETHI, OCHOBAaHHbBIC HA TBEPAOM 3HAHUU MpPEAMETa, C
HE3HAYUTEJIbHBIMU Ipo0esiaMu B 3HaHUAX. BO3MOXKHBI HEIOCTATKU B CUCTEMAaTU3allui WU B

0000111eHuY MaTeprana, HETOYHOCTH B BbIBOJaX,. CTy/IEHT TBEPJIO 3HAET OCHOBHBIE KAaTETOPUU
y4eOHOM TUCIMIUIMHBL, HO JOIYCKAeT He3HAUUTENIbHbIE OIIMOKH ITPH COCTABICHUN XUMHUYECKUX
YpaBHEHUH pPeaKLUU WM peIieHUH 3a1au.
«Yooenemeopumenvno» - O1IeHUBAIOTCS OTBETHI, KOTOpPBIE OA3UPYIOTCS HA 3HAHUM OCHOB
IpeaMeTa, HO MIMEIOTCS 3HauUuTeNIbHbIe TPOOeIibl B yCBOGHUH MaTepHaa, 3aTpyAHEHHs B €To
U3JI0KEHUU U CUCTEMAaTU3alllH, BBIBObI c71a00 apryMEeHTHPOBAHbI, B COJCPKAHUN JOMYILIEHBI
rpyOble TeopeTHyecKre OIIMOKY, rpyOble OIMOKH TP COCTABICHUN XUMHUYECKUX YpaBHEHUN
peaKIMy WK PELIeHNH 3a/1a4.
«Heyooenemeopumenvnoy - OLICHUBAIOTCS OTBETHI, B KOTOPbIX OOHApYXEeHO He 3HaHUE
OCHOBHBIX Pa3/€JI0B IUCLUIUIMHBI, COAEPKaHNE OCHOBHOTO MaTepuaya He YCBOEHO,
00001eHu# 1 BEIBOAOB HEeT. CTYAEHT HE MOKET WM OTKa3bIBa€TCS OTBEYATh HA
IIOCTABJIEHHBIE BOIIPOCHI.

OneHouHble cpesicTBa AJI MHBAIMIOB U JIUL] C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBBSI BEIOUPAIOTCS C YUETOM UX MHAWBUIYABHBIX MICUX0(U3NIECKUX 0COOCHHOCTEH.

— TIpU HEOOXOMMOCTH MHBAIUAAM U JIUIAM C OIPaHUYSHHBIMH BO3MOYKHOCTSIMH
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3J10pOBbSI ITPENOCTABIIAETCS JOMOJHUTEIBHOE BPEMSI JUIsl IOATOTOBKH OTBETaHA3K3aMEHE;

- TIpY TIPOBEACHUH MPOIIETYPHl OLICHUBAHUS PE3YJIHTATOB OOYUYEHHUSI HHBAIHMJIOB U JIUIL C

OTPaHUYEHHBIMU BO3MOYKHOCTSMU 370POBbS IPEAyCMaTPUBAETCS HCIIOJIb30BAHHE
TEXHUYECKUX CPEJCTB, HEOOXOAUMBIX UM B CBSI3M C UX MUHIMBHyaTbHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAMMOCTH JUTS OOYYAIOLIUXCS ¢ OrPAaHMYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSI
W WHBAIAJOB TPOLEAypa OICHUBAHUS pPE3YJIbTAaTOB OOYYEHHS MO JUCHHIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Ipouiemypa oreHHBaHUS PE3yNIbTATOB OOYYEHHUS MHBAJIHMIOB U JIMIl C OTPAaHHYCHHBIMH

BO3MO>KHOCTSIMH 3/I0POBBSI 110 TUCIUIUTMHE (MOJYJIIIO) TIPETyCMaTPUBAET
npenocraBieHne nHopmanun B Gopmax, alanTUPOBAHHBIX K OTPAHUYCHHUSM UX 3J0POBbS U
BOCHPHUATHS HHPOPMALINH:

JUJist AT ¢ HapyIIEeHUSIMHA 3pEHUS:

— B II€YaTHOU popMe yBEIMUYEHHBIM LIPUPTOM,

— B (hopMe 2IEKTPOHHOTOJTOKYMEHTA.

JInst AL ¢ HapynIeHUsIMM CITyXa:

— B IeyaTHOM Qopme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

J171st T C HapyIIEHUSIMEA OTIOPHO-IBUTATEIBHOTO amapara:

— B IeyaTHo# ¢opme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

JlaHHBII IEpevYeHb MOXKET OBITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yJaronuxcs.

5. [lepeyeHb OCHOBHOW M JONMOJTHUTEILHOH YueOHOH TUTepaTyPbI,HE00X0AUM O
JUISL OCBOEHMSI TUCUMUIJIMHBI (MOLYJIs1).

5.1 OcHoBHasTUTEpaTYpa:
1. I'munka, H. JI. O6mas xumus [Tekcr]: yaeonuk / H. JI. I'munka; mox pen. B. A. [lonkosa, A.
B. babkosa. - 19-e u3a., mepepad. u gom. - Mocksa: FOpaiit, 2014. - 900 ¢ : un. - (bakanasp.
bazossiii kypc). - bubanorp.: c. 888. - ISBN 9785991631587 : 624.81.
2. TIpecc, N.A. OcHoOBBI 0011ICH XUMUH [ DIIEKTPOHHBIN pecypce] : yued. mocodne — DIEKTPOH.
naH. — Cankr-IletepOypr: Jlans, 2012. — 496 c.
Pexxum nocryna: https://e.lanbook.com/book/4035#authors
3. I'munka H.JIL., O6mias xumust [DneKTpoHHBIH pecypc] | B 2-X T. : y4COHHUK IS aKaJIEMUIECKOTO
Oakanaspuata . T. 1 / H. JI. I'munka ; mox pen. B. A. IlonkoBa, A. B. badkosa. - 20-e uz ., nepepad.
u non. - Mocksa : FOpaiit, 2018. - 353 c.

Pexxum momycka: https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

4. T'muuka H. JI.,00mas xumus [DIeKTpOHHBINA pecypc] : B 2-X T. : Y4eOHHK I aKaJIeMHIECKOTO
0akanaBpuara . T. 2/ H. JI. I'munka ; mox pen. B. A. ITonkosa, A. B. babkoga. - 20-¢ uzn., nmepepab.
u jom. - Mockasa : FOpaiit, 2018. - 379 c.

Pexxum momycka: https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

5.2 JlonoJIHMTeJIbHASINTEPATypa:
1. Boasxun B.B.,06mas xumus. U36panusie rnasel [TekcT] : yueOHOE mocoOue A CTy/IEHTOB
By30B / B. B. BonbxuH. - U31. 2-e, nepepa0. u gom. - CII6. [u np.] : Jlans, 2008. - 378 c. -
(YueOnuku 115 By30B. CrieniuanbHast aureparypa). - bubnuorp.: ¢. 335. - ISBN 9785811408313
: 539.00.
2. Tonmanosa O. B., Xumust okpyxatoreit cpezpl [Tekct] : yaeOHOe mocodue ajst CTyJeHTOB
By30B / O. B. Tonanosa, JI. A. Ilumuesa. - Caukt-IletepOypr [u np.] : Jlans, 2013. - 159 c. : ui.
- (Yuebuuku 11 By3oB. CrienanbHast aureparypa). - bubauorp.: ¢. 158. - ISBN
9785811415045 : 399.96.
3.. Tomanosa O. B.Xumus okpyxkaroieii cpeipl [ IneKTpoHHbIN pecypce] : yuedHoe mocobue / O.
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https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

B. Tomanosa, JI. A. [Tumuesa. - 3-e usn., crep. - Cankr-IlerepOypr : Jlanp, 2017. - 160 c. -
https://e.lanbook.com/book/90852#authors.

Ji1st 0OCBOCHMS JUCUMIUIMHBI MHBAJIUAAMU U JIMIIAMHU C OTPAaHUYCHHBIMU
BO3MO’KHOCTSIMH 3/I0POBBSI UMEIOTCS U3/IaHHSI B AJIEKTPOHHOM BHJIE B AJICKTPOHHO-
OonbmmoTeunsIx cucreMax «Jlaup» u «tOpaiiTy.

5.3. llepuoguyeckue U3IaAHUA:
«"eoxumusiy, «I'eoskonorus», «KypHai o0mieit xumun», «XuMus 1 xu3Hb- XXI BeK».

6. Ilepeyens pecypcoB HHPOPMATNOHHO-TEIEKOMMYHHKAIMOHHOM CETH
«HTEpHET», B TOM YHCJIe COBpeMeHHbIe NpodeccHoHaTbHbIE 6a3bI TAaHHBIX U
nH(}pOPMALHOHHBIE CNIPABOYHbIE CHCTEMbI HEOOXOIMMBIX /IJI51 0CBOECHHS
AMCHUTUIHHBI (MOYJI51).

1. Tlopran oTKpbITHIX TaHHBIX Poccuiickoit ®enepanuu https://data.gov.ru

baza nanubix Hay4noit anexrponnsiii ondanoreku eLIBRARY.RU https://elibrary.ru/

3. ba3pl JaHHBIX M aHATUTHYECKUE TMYONMKAIMH «YHUBEPCUTETCKass WHGOPMAIMOHHAS
cuctema POCCHS» https://uisrussia.msu.ru/

4,  XWMHYECKUH KaTaJor: XuMu4eckue pecypeobl Pynera http://www.ximicat.com/

5. Tlopran (hyHIaMeHTaJIbHOTO XUMHUYECKOro o0pa3oBanus Poccun
http://www.chemnet.ru

6. XuMHK: caliT 0 XuMuH 111 XuMHUKoB http://www.xumuk.ru/

7. Xumundeckuii cepsep http://www.Himhelp.ru

N

7.MeToanueckne yKa3aHus 1JIsl 00y4alomMXcs M0 OCBOCHUI0 TMCIHIJIMHBI
TeopeTnueckue 3HaHUA 1O OCHOBHBIM pasznenaM Kypca “Xumwus” CTYACHTBI
MpUOOpPETAIOT Ha JIEKUUAX, MPAKTUYECKUX M JA0OpPaTOPHBIX 3aHATHUAX, 3aKPEIUIAIOT U
pacIIUpsIOT BO BPEMsI CAMOCTOSITEIbHON PabOThI.
J1J1s BHIIOJTHEHUS] CAMOCTOSATEIBHOM PabOThI CTYACHTAMU UCIIOJIB3YIOTCS:
e MeTroauueckue  peKOMEHJAIMM K  OpraHu3alid  ayJUTOPHOM W BHEAYAUTOPHOM
(camocTOsITeNILHOM) pabOTHl CTYAEHTOB: MeToandeckue yka3anus / cocT. T.II. Cropoxenko, I1.b.
[Tounnox, A.B. becnasios, H.B. Jlo3a - KpacHonap: Kybanckuii roc.yH-t, 2018, 89c.

e KysuenoBa C.JI.,, Cropoxenko T.II../ JlabopaTtopHblii NMpakTHKyM IO Kypcy Xumus (s
CTylleHTOB HampaBiieHus noArotoBku-05.03.02-I'eorpadus),Ky3nenosa C.JI., CTtopokeHKO
T.I1../ JJTaGopaTtopHbIii MPAKTUKYM I10 KypCy XUMHsI (17151 CTYJIEHTOB HAIpPaBJICHUS

noarotoBku-05.03.02-I"eorpadus),yrepkaentsie Kapenapoii oOIIeid, HEOPraHUYECKONH XHMHH |
NBTBX, npotokon Ne 7ot 22.06.2017 1, B KOTOPBIX MPEACTABICHBI METOAUYECKHE PEKOMEHJALUU 110
pELICHHUIO 3a]ad, Pa3HOYPOBHEBBIC BOIPOCHI M YIpPaKHEHHUs, NMPOOIEMHBIEC 3a/JaHHsA, JJAOOpaTOpPHEIE
paboTEHL.

e JloaroToBka K TEKyleMy KOHTPOJIIO, IPOMEKYTOUHOM U TOCYIapCTBEHHOW UTOTOBOM aTTECTALUU:
Metonnueckue ykaszanus / B.B. MunenkoBa, A.B. MamonoBa, A.B. KonoBanosa. — Kpacnonap:
Ky6anckuii roc. yu-1, 2018

Camocmosamenvrasn padoma NPOBOJUTCS C €TI0 3aKPETUICHUS U CUCTEMAaTU3alluH
TEOPETHUECKUX 3HAHUH, (POPMHUPOBAHNUS MPAKTUUYECKUX HABBIKOB.
CamocrosTenbHas paboTa BKIIOYAET:
e 1popaboTKa M MOBTOPEHHUE JIEKIIMOHHOTO MaTepHrasa, MaTepuaia yaeOHOH HHayYHOU
JUTEpaTyphl;
® [OJrOTOBKA K JaOOPaTOPHBIM U CEMUHAPCKUM 3aHSATHSIM;
e  BBINOJHEHUE WHAMBUIYAIBHBIX 33/1aHUH (ITOJIrOTOBKA K PELICHUIO 33a]]a4 U TECTOB.)
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® [IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO.
B pamkax caMOCTOSITEIbHON TO3HABATENIBHOM JIEATEIBHOCTH CTYIEHTaM TaKXKe
IIpeIaraeTcsi U3yu4nuTh HEKOTOPBIE Pa3/eiibl, HE BOLIEAIINE B JIEKIIMOHHBIN KypC.
Ha camocmosmenvroe uzyuenue 8blHoCAmMcs membl:
I'eoxumudeckas KiaccupuKaIys BEIIeCTB
OuncTka BelecTB
MexMONEeKyYJISIpHBIE CHIIbI B3aUMOJICUCTBUA.
OcmMmoc B ipupoie
Ponb ruaponnza B npouecce BeIBETpUBaHUs OUB. KHCIOTHOCTH TOYB.
[Ipupomusie OydepHbie CUCTEMBI.
Koppo3sus metaios.
O30H. CriocoOsbI MOTy4eHHs M CBOMCTBA 030HA. PoJib 030Ha B mpupoie.
XUMHAYECKUH COCTaB NPUPOAHBIX BOA. KECTKOCTh BOABI M METOIBI &
yCTpaHEeHHS.
10. Bomopoausie coequaeHust Gochopa. IKOIOTHISCKHE TPOOTICMEI.
11. Koppo3sus metamioB. 3aura 0T KOPpO3uH.
12. VI3BecTKOBaHWE U TUTICOBAHKE TTOYB.
13. Cioco0Obl 0OHAPYKEHUS PaHOAKTHBHOCTH
Paboma c koncnexmom nexyuti
Jlekyuu— Qopma ydyeOHOTO 3aHATHUS, LEJIb KOTOPOIO COCTOMT B PacCMOTPEHHH
TEOPETUYECKUX BOIPOCOB H3JIaraeMOi TUCIUIIMHBI B JIOTHYECKH BBIIEpkaHHOW (opme. B
coctaB YMM JneKIIMOHHOTO Kypca BKIIIOYAIOTCS: Y4€OHUKHU KOHCIEKTHI JIEKIUN B IIEUaTHOM HIIN
ANIEKTPOHHOM BHJIaX; TECThl M 3a/JaHMs 10 OTAEIbHBIM TemaMm Jieknui. Ha nexnusax marorcs
CUCTEMAaTHU3UpPOBAaHHbIE OCHOBBI 3HAHUM, M3J1araroTcsl TJIABHbIE MPOOJIEMBbI COOTBETCTBYIOIIHUX
pa3nesioB XMMUU, Pa3BUBACTCS TBOPUYECKOE MBILIUICHUE CTYACHTOB U OMPEIEINseTCs MporpaMma
MPAKTUYECKUX M BHEAYAUTOPHOU CaMOCTOSITEILHON paboThI.
BaxupiMm  kputepuem B paboTe €  JEKUMOHHBIM  MaTepHaioM  SBJSETcA

©Wo N~ wWDNE

MMOATrOTOBKA CTYJICHTOB K CO3HATEILHOMY BOCIIPHUSITHIO MIPETNO/1aBaeMOT0
Marepuana. Ilpy  TOATOTOBKE  CTyIEHTa K  JIEKIMHHEOOXOIHUMO, BO-TICPBBIX,
TICUXOJIOTUYECKH HACTPOUTHCS Ha ITYy pabory, 0CO3HATh HEOOXOIMMOCTh ee
CHCTEMATHUYECKOIO BBIIIOJTHEHHS. Bo-BTOpHIX, HEOOXO MO BBINOJIHEHNE

M03HABATEIBHO-TIPAKTHYECKOW  JESITEIPHOCTH  HaKaHYHE JICKIUU (IPOCMaTpUBaHKE
3aIMCel MpeIbIIyIeH JISKIUH JIJIsl BOCCTAHOBJICHUS B ITaMSTH paHee U3yYCHHOTO MaTepraa;
O3HAKOMJICHUE C 33JJaHUSIMU JJIsl CAMOCTOSITEIIbHOM pabOThI, BKIIFOYCHHBIMH B TIPOTPAMMY,
mo00p JIUTEpaTyphl).

[MoxrotoBka K  JeKIMM  MOOWIM3yeT  CTYAGHTa Ha  TBOPYECKYylD  paborty,

T'JIaBHBIMH B KOTOpOfI SABJIAIOTCA YMCHU CJIylmaTh, BOCIIPHHUMATD, 3aIIMChIBATh.
3anuceIBaHNE JICKIOHUH — TBOp‘ICCKI/Iﬁ Imponecc. 3anmch JICKIIMH KpaﬁHe

BaKHA. OTO TO3BOJISIET  HAJAOJITO  COXPAHUTh  OCHOBHBIE  MOJIOKEHUS  JICKIUH;
CHOCOOCTBYET  MOJICP)KAHUIO  BHUMAHMS, CHOCOOCTBYET TyqIiieMy 3alOMUHAHUS
Marepuana. Jns adexTuBHON pabOTBl ¢ JEKUMOHHBIM  MaTepuajgoM  HEoOXOIUMO
3aQUKCUpOBAaTh Ha3BaHWE TEMbl, IUIAH JIEKUMK M PEKOMEHJOBAaHHYIO  JIHUTEpaTypy.
ITocne 3TOTO MPUCTYIATh K 3anucu COJepKaAHUS TIEKIIUH.
B odopmiIeHUN KOHCITEKTa JIEKINH BAJKHBIM MOMEHTOM SBIISIETCS
HEOOXOUMOCTh  OCTaBJIATh  MOJsA,  KOTOpBIE noTpedyroTCs JUTSt MOCJeIyroIei
paboThI HAJ] IEKIIMOHHBIM MaTEPHATIOM.

Jlis MOATOTOBKHM K JIEKIHUSAM HEOOXOOUMO H3YYUTh OCHOBHYIO U JOIOJHUTEIBHYIO
TUTEpaTypy MO 3asABICHHOW TeMe U OOpaTuTh BHUMaHHE Ha T€ BOMIPOCHL, KOTOPHIE
MpeAJIaraloTcs K pPACCMOTPEHUIO B KOHIE KaXKJI0M TEMBI.

[IpocMOTpeTh KOHCIIEKT HEOOXOAUMO Cpa3y MOCTe 3aHATHI, OTMETUTh MaTepua
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KOHCITEKTa JIEKUHI, KOTOPBIA BBI3BIBAET 3aTpyIHEHUsA Uil NoHuUMaHus. llombiTaTthCs HaWTH
OTBETHl Ha 3aTPYJHUTEIIbHBIE BOIPOCHI, HCIOIB3YSd PEKOMEHAYEMYK JjuTeparypy. Eciu
CaMOCTOSITEIBHO HE yHaeTcs pa3zo0paThCsi B Marepuasie, CHOPMYTUPOBATH BOMPOCH U
00paTHTHCS 32 MOMOIIBIO K MTPETIOJaBATEII0 Ha KOHCYJIBTAIUN W OJIMKANTIICH JICKITHH.

PerynspHo oTBOIMTH BpeMs Uil MOBTOPEHUS MPOWJIECHHOIO Marepuaia, IpOBEPSsS CBOU
3HAHHUS, YMEHUS U HABBIKHA MO KOHTPOJIBHBIM BOIIPOCAM.

KoHTpons 3a BBINOJHEHHWEM CaMOCTOSATEIBLHON pPabOThl MPOBOJIUTCA NPU H3YyYECHUU
KQKJOW TEMbI JUCIUILIMHBI HA CEMUHAPCKUX U TAOOPATOPHBIX 3aHITHSX.

Lloo2omoska k 1abopamopuvim pabomam.

Jlabopamopnvle 3amamus — COCTaBHAas 4acTh y4eOHOTO Ipolecca, rpymmoBas ¢gopma
y4eOHBIX 3aHATHI, HallpaBJIEHHAsl HA Pa3BUTHE CAMOCTOSITEIbHOCTH YYallluXcsl U MpHoOpeTeHue
YMEHUH M HaBBIKOB OKCIEPUMEHTAIBHON pPa0OTHI, TO3BOJIIIONINX CTYJICHTAM pa3BUTh
npo(hecCHOHAFHYI0 KOMIIETEHTHOCTh, MPUMEHUTh Ha TPAKTHUKE IIOJYYEHHBIE TEOPETUUYECKUE
3HAHMUSL.

Boinosnnenue nabopaTopHbIX pabOT CTYAEHTAMM JOJDKHO YJIOBJIETBOPSTH CIEIYIOIIUM
TpeOOBaAHUSAM:

. CTYIEHTBI JOJDKHBI IOHUMATh CYTh OIIBITA (3KCIIEPUMEHTA) U 3HATh MOCIIEI0BATENbHOCTh
BBITIOJTHEHUS OT/ICBHBIX OTEePaNnii 10 HHCTPYKIIHH;

* coOmoaaTk J03UPOBKY PEaKTUBOB U MpaBHiia pabOThl C HUMU;

*  yMeTh coOuparth MpUOOPHI IO PUCYHKAM (CXeMaM) U MPaBUIbHO paboTaTh C HUMH;

*  HEYKOCHHMTEJIBHO BBIMOJHATH MpaBWiIa TEXHUKH O€30IacHOCTH TpU OOpalleHuu C
o0opynoBaHueM, NpUOOpPaMH U PEaKTUBAMU;

® TpaMOTHO 0GOPMIISTH OTUET O MPOBEIECHHON IKCTIEPUMEHTANIbHO paboTe

B xome caMomoAroToBkM K J1a0OpAaTOPHBIM 3aHSATHSAM CTYACHT JOJDKEH HW3YYUTh
COOTBETCTBYIOIIMI pa3zen yueOHHKa, KOHCIEKT JEKIUA W OMHUCAaHHUE JIA0OpaTOpHOU pabOTHI B
y4eOHO-METOMIECKOM TIOCOOUH /ISl TaOOPATOPHBIX PaOdOT 1O XUMHH.

Jrobass nmaGopatopHasi paboTa BKIIOYAET TIIYyOOKYI0 CaMOCTOSITEIBHYIO MPOPaObOTKY
TEOPETHUYECKOTO MaTepHalia, U3y4deHHe METOAMK MPOBEACHUS M IUIAHUPOBAHHE DKCIICPHUMEHTA,
OCBOCHHE H3MEPUTEIBHBIX CPEICTB, OOpPabOTKY W HMHTEPIPETAUI0 AKCICPUMEHTATbHBIX
JTAHHBIX.

Ilepen mocemeHueM Ja0OpaTOpHH  HEOOXOAMMO HW3YYUTh TEOPUIO  BOIPOCA,
MPEI0JIaraeMoro K HCCIeJOBaHUIO, 03HAKOMHTHCS C PYKOBOJICTBOM TI0 COOTBETCTBYIOIICH

pa60Te 1 IOATOTOBUTH IIPOTOKOJI IIPOBCACHUA pa6OTBI, B KOTOpBIﬁ 3aHOCHTCA:
® Ha3BaAHUC pa6OTBI;
® 3aroToOBKH Ta6J'II/II_[ JJIA 3alIOJIHCHUA OKCIICPUMCHTAJIbHBIMHA JJaHHBIMHA Ha6J'IIOI[eHHﬁ;

® ypaBHEHUS XMMHYECKHUX PEaKIHil MpeBpalleHuil, KOTopble OymayT OCYIIECTBICHBI IPU
BBITIOJIHEHUH YKCIIEPUMEHTA;
e pacueTHbie (HOPMYIIBI.
OdopmieHue 0T4ETOB AOHKHO MPOBOIUTHCS MOCIE OKOHYAHUS Pa0OTHI B JIAOOPATOPHH.
Otuer mo naGopaTopHOil paboTe COJAEPKHUT TEOPETHUECKYI0O U HKCIEPUMEHTAIbHYIO
4yacTb. B TeopeTnyeckoil 4acTH M3/IararoTCsi TEOPETHUECKNE OCHOBBI M3Yy4aeMBbIX XUMHUYECKUX
mpoueccoB. B sKkcnepUMeEHTaabHONM YacTH MPUBOIUTCS 1€Jdb, HAa3BaHME M METOAMKA
BBITMIOJTHEHUS] XMUMHUYECKOTO OmbITa. [Tpn HE0OX0IMMOCTH MPUBOJATCS PacUEThl U COCTABIISIIOTCS
ypaBHEHUS XUMUYECKUX peakiuid. B koHIle kax10ro onbITa GopMyaupyeTcs: BEIBOI.

I[J'IH IOATOTOBKHU K 3allUTC OTUYECTA I10 na60paT0pH0171 pa60Te CJICAYCT NIPOAHAIIN3UPOBATH
OKCIICPUMCHTAJIBHBIC  PE3YyJIbTATbl, COIIOCTABUTHL HUX C HU3BECTHBIMH TCOPECTUYCCKUMU
TMOJIOKCHUAMUA UJIN CIIPABOYHBIMU JaHHBIMU, O606H_II/ITB PE3YJIbTAThI HCCIeIOBaHUI B BUIE

32



BBIBOJIOB TI0 paboTe.

[Tpu 3ammre mabopaTtopHOil pabOTHI (CAaye OTYETa O €€ BBIOJHEHUH) CTYIEHT JOJIKEH
YMCTb O6’b5ICHSITB e, 3agavun, X0 MpoBCACHUA pa6OTBI, €C pC3yJIbTaThl, CACJIAHHBIC BbIBO/bI,
a TaKke OCHOBHBIC KOHCTPYKTHBHBIE OCOOCHHOCTH UCIIOJIb3yeMOro o0opymoBanus. B mpouecce
MMPOBCACHHUA OIBITOB CTYACHTHI PACHIUPAIOT CBOW IMPCACTABJIICHHA O BCIICCTBAX, UX CBOﬁCTBaX,
COBEPLICHCTBYIOT IIPAKTUYCCKUE YMEHMUS.

Llo02omosKka Kk ceMunapcKum 3auamusm.

Cemunap Kak pa3BHBAWOIIas, aKTWBHas (opma y4eOHOro mporecca CHocoOCTBYET
BBIPAa0OTKE CAaMOCTOSITETIHHOTO MBIIIICHUAS CTyAEHTa, (HOpMUPOBAaHHIO HHMOPMAIIMOHHON
KYJIbTYpHbI, pa3BUTHIO MPO(HEeCCHOHATBHBIX HABBIKOB.

[Ipy mnoAroToBKE K 3aHATUSIM CEMUHApPCKOIO THUMNA CJEAYyeT HCIO0JIb30BaTh BCIO
PEKOMEHI0BaHHYIO0 JHUTepaTypy. llpexne Bcero, CTyAeHThl JOJKHBI YSICHUTH IPENI0KEHHBIN
IUIaH 3aHATHS, OCMBICIUTh BBIHECEHHbBIE MJIsi OOCYXIEHMsI BOMPOCHl, MECTO KaXKIOro U3
BOIIPOCOB B PacKpbITUU TEMbI cEMUHapa. B mporecce moAroTOBKM K CEMUHApPY 3aKpEIISIOTCS U
YTOYHSIIOTCSL YK€ M3BECTHBIE M OCBaMBalOTCSI HOBble Kareropuu. CTankuBasch B XOJE
MOJATOTOBKM C HEAOCTATOYHO TOHATHBIMH MOMEHTAMHM TEMbI, CTYAEHTHI HaxXOHAT OTBETHI
CaMOCTOSITENIbHO WJIM (PUKCUPYIOT CBOM BOIPOCHI ISl TIOCTAHOBKM W YSCHEHMSI UX HA CaMOM
ceMHUHape.

Ha nepBom 3Tame moAroToBKM K 3aHSATHIO CEMHUHApCKOTO THUIA CJEXyeT BHUMATEIbHO
MPOYNUTATh KOHCHEKT JICKIUH, W3yYUTh JICKIIMOHHBIM MaTepuas, MpoOJeMbI W BOIPOCHI,
OCBEIIABIINECS Ha JIEKIIMOHHBIX 3aHATHAX. [Ipr 3TOM Ba)XHO OOpaTUTh BHUMAHHE HAa HAYYHBIC
KaTeropuu, MOHATHS, ONPEENICHNs, KOTOPbIE UCIOIb30BaN JIEKTOP AJS PACKPBITHS COJEpHKaHUS
TeMbl. [lociie BHUMATENbHOTO M3y4EHUsl KOHCIEKTA JIEKIUU U YSICHEHUS CMbICIA U COIAEPIKAHMS
OCHOBHBIX TMOHSTHM M BOIMPOCOB TEMbl MOXHO oOOpamarbcsi K HayYHO-TEOPETUUECKOMY
M3YYEHHUIO MaTepHalia o JaHHOU Teme, mpoOlieme.

Bo Bpems 3aHATHA CEMHMHApCKOTO THIIA MPENOAABATENb OINPANIMBAET CTYJIEHTOB IIO
BOIIpOCaM, 3a/JlaHHBIM Ha JaHHO€ 3aHATHE. Bompockl O0O0BABIAIOTCA MpernojaBaTeieM Ha
MpEeABIAYIEM CEMHUHApPCKOM 3aHATHM M, KaK NPaBWIO, OHM KOPPEIMPYIOTCA C BOIPOCAMH,
COJIep’KalIUMUCS B COOTBETCTBYIOLIEH Teme yueOHOI mporpammbl, HO INpenojaBareib BIpPaBe
3aaTb M HEKOTOpbIE JPYTrUe BOINPOCHL, OTHOCSIIMECS K TEME CeMHHapa M yKas3aTh, Ha 4YTO
CTYIEHTaM cJeyeT 00paTuTh 0c000€ BHUMAaHHE MPH MOATOTOBKE K CIEAYIOIIEMY 3aHATHUIO.

3aHATHS CEMHHAPCKOTO THIAa MOTYT MPOBOAMUTHCA B (hopMe CBOOOTHON NUCKYCCHM MpU
AKTUBHOM Y4YaCTHH BCEX CTYJAEHTOB. B Takux ciaydasx y KaxJI0ro CTyI€HTa HMEETCs

BO3MOXHOCTE IIPOABUTE CBOU IMO3HAHUA: JOIIOJHATH BBICTYIIAOIIUX, HE COrjlaliartbCsa ¢ HUMH,
BbICKA3bIBATh AJIbTCPHATUBHLIC TOUKU 3PCHUA U OTCTAUBATH UX, ITONPABJIATH BBICTYIIAOMIUX,

3aJjaBaTh UM BOIIPOCHI, IpeAaraTh JUlist 00CYX/1€HUs HOBbIE TPOOIEMbI, aHAIN3UPOBATh
IIPAKTUKY 110 PAaCCMAaTPUBAEMOMY BOIIPOCY.

BaxHelmmnM 37€eMEHTOM CcaMOCTOSITEIbHOM paboThl SBJISETCA MOJIrOTOBKA K PELICHUIO
3aJjady M TecTHpoBaHUIO [IporpaMmol  AMCHMIUIMHBI  NPETyCMOTPEHO BBINOJIHEHUE
IIPAKTUYECKOTO 3a/aHusl: pelIeHHs 3ahad, TecTOB. BakKHO MOMHHUTb, YTO pELIEHHE KaxKIOoH
3a/laud WIN [IPUMEpa HY)KHO CTapaThCsl JOBECTU A0 KOHLA. [lo HepelmeHHbIM WM HE O KOHIA
MOHATBHIM 33JjauaM M TecTaM 00s513aTeIbHO MPOBOATCA KOHCYJIbTAIlMM MTPETIO1aBaTells.

KoHnTponpHast paboTa ¥ TeCThl BBINOJIHAIOTCA B (JOPME MUCBMEHHOTO OTBETa Ha BOIPOC
3amaHus WM pemieHust 3agadd. Conaep)kaHHME TOJATOTOBJIEHHOIO CTYJEHTOM OTBETa Ha
IIOCTABJIEHHBIM BOIPOC JOJDKHO IOKa3aTh 3HAaHME aBTOPOM Teopuu Bompoca. IIpakrnueckue
3aJJaHUs, BHIHOCUMbIE Ha KOHTPOJIbHYIO pa0OTy MJIM TECT, COCTaBJIEHBl HA OCHOBE YIPAXXHEHUN U
3aJ]1a4, BBINOJHABIIMXCS B T€UEHUE ceMecTpa. PEKOMEHyeTCsl BEpHYTBCS K 3TUM YIPaKHEHUAM
U YTOYHUTh WX BBINOJHEHHE TPH MOJIrOTOBKE K KOHTPOJILHOW pabote (Tecty). Cremyer
0o0paTuTh BHUMaHUE HAa TO, YTO BBHIMOJIHAEMOE 33JaHUE JOJDKHO OBITh MOAKPEIUIEHO
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00BSICHEHHEM TOTO WJIM MHOTO TpeaaraeMoro pemenus. [lpy Haaumumu BOnpocos, mepen
KOHTPOJILHON paboTOM (TeCTOM) He0OX0AUMO MTPOKOHCYABTHPOBATHCS C MPETIOAABATEIIEM.
J1J1s1 BRIIOJTHEHUST MHIMBUTYaTbHBIX 3a/IaHUN CTYJIEHTHI MOJIyYaroT y IPeroaBaTels
BapHaHTa JIOMAIITHETro 3aJ[aHusl U B BUJIC MUCbMEHHOH paboThl 0(hOPMIISIOT B OTAETHHOMN
TeTpaau. Mcrosb3yroTess KOHCIIEKT JIEKIUHA, METOIMUYECKUe YKa3aHUs K JJAOOpaTOPHBIM
3aHATHUSAM, PEKOMEHIyeMasl JIUTEPaTypa, HHTEPHET PECYPCHI.
Ilepeuenv npeonacaemvix cmyoenmam 3a0anuii Ha camocmosamenvhyio pabomy (/13):
1. Hanmcanue >1eKTpOHHBIX (OPMYIT XUMUYECKHUX JIEMEHTOB.
2. llemoyku mpeBpaIieHus KJIacCOB HEOPraHMUECKUX COCTMHEHUH.
3. Pemenwue 3ama4 o Teme :OCHOBHBIC TOHATHSI M 3aKOHBI XUMUH.
4. Pemenue 3ama4 no teme :PacTBOpHI.
5. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUU
Ilepen  BhIMOTHEHWEM  3aJlaHUS  HEOOXOJAMMO  CaMOCTOSITENIBHO  MpopadoTaTth
COOTBETCTBYIOIIIME pA3JIENIbl PEKOMEHIyeMOW IJIMTepaTypbl, OCHOBHBIC KAaTETOPHS M TOHSITHS
JTMCIUILTAHBI, 00paTHTh BHUMAHUE Ha KJTFOUYEBHIE BOITPOCHI TEMBI.
3amaHus BBINIOJHSAIOTCS CTYACHTAMH TIOCTE H3YyYEHHsI COOTBETCTBYIOIIHMX pPa3JesioB
TEOPETUYECKOTO Kypca Ha CEMUHAPCKOM 3aHATHUU.

[TpoMeXyTOYHBIN KOHTPOJIb OCYIIECTBIISICTCS B BUJIC YCTHOTO 9K3AMEHA.
Ilooecomoska k sK3ameHy.
K sK3aMeHy CTYIeHT TOTyCKaeTCsl IPH YCIOBUH BBITOJTHEHHS Y4eOHOTO TIJIaHa:
®  IIOCCIICHUE JICKIIHIL,
®  BBINOJHEHHE U 0opMIIEHHE TAO0OPATOPHBIX padoT;
e  BBINIOJIHCHHUE JIOMAITHAX W WHIUBUAYATBHBIX 33JJAHUH JIICAMOCTOSATEIIBHON
paboTHI;
e  OTYET W 3aIUTa JTA00OPATOPHBIX 3aHATHH.

Bonpoch! u1st MOATOTOBKH K 9K3aMEHY COCTABIISIFOTCS B COOTBETCTBUH C COJICPKAHUEM
TMCUIUTUIAHBL «XHAMUS », IMEIOTCS B pabodel mporpaMMe U BBIIAIOTCS CTYJICHTaM He MO3/HEe,
9YeM 3a MECSII IO OKOHYaHUSI ceMecTpa. DK3aMeH cAaéTcs o Ouieram, YTBEpKICHHbIC U
MOITMCaHHBIC 3aBEAYIOINM Kadenpoi. [Ipu moaAroToBke K sk3aMeHy 00s13aTeIBHO HE TOJIBKO
MOBTOPSATS JICKIIUHU, HO U U3y4aTh MaTepHall N0 y4eOHMKAM B COOTBETCTBUH C YKa3aHUSIMHU,
CHICIaHHBIMH TIPETIoIaBaTeIeM Ha JIeKIusaX. [loMumMo Toro, cieryeT BHUMATEIbHO H3YUUTh U
odopMIIEHHBIE JTa0OpaTOPHBIE PAOOTHI.

Jl1s1 yCHenHoro OCBOSHHSI TUCIMIUTMHBI MHBAIMIAMH U JIUI[AMU C OTPaHHYCHHBIMH
BO3MO>KHOCTSIMH 3/IOPOBBsI OOJIBIIIOE 3HAYCHUE NMEET HHIMBHIyabHast yaeOHass padora

(KOHCYNbTALlMN) — OTIOTHUTEIBHOE Pa3bsICHEHNUE Y4eOHOT0 MaTepuaa.

I/IHI[I/IBI/II[yaJ'IBHbIC KOHCYJIbTAIIUU 110 NPCAMETY ABJIAIOTCSA Ba’KHBIM (I)aKTOPOM,
CHOCO6CTBYIOH_II/IM HHIANBUAYAJIN3allun 06yquH$1 " YCTAHOBJICHHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MCKAY NPETIo4aBaTeJiEM U 06y‘laIOH_[I/IMC$I HWHBAJIMAOM WJIH JIMIOM C OI'PaHUYCHHBIMU
BO3MOXHOCTAMMU 3J0POBbA

8 Ilepeuenb nHGOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIB3YyEMbIX IPUOCYIECTBIEHUH
o0pa3oBaTe/IbHOI0 Npouecca No JMCHUILIMHE (MOAYJ110) (TPH HEOOXOAUMOCTH)

8.1 IlepeyeHb HEOOXOAUMOIO MPOTPAMMHOI0 OOecneYeHusl.
B npouecce OCBOCHUA JOUCIHUIIIINHBI I/ICHOJ’IBSYCTCSI cneﬂy}omee HpOl"paMMHOC
obecrieuenue: Microsoft Windows 8, 10,Microsoft Office Professional Plus

8.2 IlepeyeHb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM:
Kaxnpiii oOywaromuiics B  TedyeHHE Bcero nmnepuoaa oOyueHus oOecreyeH
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WHIUBUIyIbHBIM HEOTPAaHUUEHHBIM JOCTYIOM K 3JICKTPOHHO-OUOIMOTEYHBIM CUCTEMAM:
1.DnexTponnass  Oumbnmoreunass  cuctema  «YHuBepcuterckas — OuOmumoreka  ONLINE»
(www.biblioclub.ru)
2.2neKkTpoHHass OMOIMOTEeYHas crucTeMa u3atenbeTBa «Jlanp»(http://e.lanbook.com)
3.Dnekrponnas oubnuoreyHas cucrema «HOpaitt» (http://www.biblio-online.ru)
4.OnexkrponHas oubnroreunas cucrema «<BOOK.ru»  (https://www.book.ru)

5. DnexTpoHHas oubimoteuHas cucremMa «ZNANIUM.COM» (www.znanium.com)

9. MarepuanbHo-TexHu4eckasas 0a3a, HeoOxoguMasi VIl  OCYLIECTBJICHHSA
00pa30BaTeIbHOIO NPOLECcca 110 JUCHUILIMHE (MOAYJII0)
st ocBOeHUsT y4eOHOW AWMCHUIUIMHBI B Tpoliecce oOydeHUs HeoOXoIuMa MaTepHabHO-
TeXHUYecKas 0a3a, COOTBETCTBYIOIIAs AEUCTBYIOIMM CAaHUTAPHBIM U MMPOTHUBOIOXKAPHBIM MTpaBHIaM
1 HOpMaMm:

MarepuanbHO-TEXHUYECKOE 00€CTICUeHNE TUCITUTITUHBI

Ne Bun pabor
(MOZyIsT) ¥ OCHAIIEHHOCTD

1. JlekuMoHHBIE 3aHATUSL | Y4ueOHas ayAUTOPHs ISl IPOBEJCHUS 3aHATHIA JEKIIMOHHOTO
tuna U211 ( 350040 r.Kpacuonap, yn. CraBpomnosbckas, 149),
OCHAaIIeHHAs KOMIIJIEKTOM y4eOHOU Mebembio,
MYJIbTUMEIUNHON TEXHUKOU € BBIXOJIOM B MIHTEpHET,
BUICOTIPOCKTOPOM, SKPAHOM,

MpenoaaBaTeIbLCKON TpUOYHOM, HOYTOYKOM, MEJIOBOM JIOCKOH.

2 IIpakTndeckue 3aHATH | YueOHast ayAUTOPHS AJs IPOBEACHUS 3aHITUN JIEKIMOHHOTO
tumna 211 (350040 r.Kpacuonap, yn.CraBpomnosnsckas, 149),
OCHAIICHHAs KOMILJIEKTOM y4eOHOM Mebenbio,
MYJIbTUMEANINHON TEXHUKOU C BBIXOJI0OM B IHTEpHET,
BHJICOTTPOCKTOPOM, IKPAHOM, MPEIOIaBATEIILCKON TPUOYHOH,
HOYTOYKOM, MEJIOBOU JTIOCKOM.

3 JlaGopaTopHbie 3anaTHs | YdeOHas naboparopus o xumun — aya. 439, xopm. C (350040
r.Kpacnonmap yn. CraBpomnonbckas, 149), ocHamnenHas
KOMILJIEKTHBIM JIA00paTOPHBIM 000PYAOBAHUEM:

[lxad BBITSHKHOM ,IIKad BBITSHKHOM nepeBsHHbIN, pH-meTp leki,
Bechl tabopaTopasie ACOMIW, xonoaunbrauk "Uane3ut",
mkad cymmtbHbI [1IC-80-01 CITY, mMTKU 3JIEKTpUYECKHE,
HA0OPBI XUMUYECKOH MOCY/Ibl U PEAKTHBOB.

VYuebnas nabopatopus o xumun — aya. 430, kopr. C (350040
r.Kpacuogap, yn. CraBpomnonbckas, 149), ocHameHnHas
KOMIUJIEKTHBIM JIA0OpaTOPHBIM 000PYI0OBaHUEM:

[Ikad BeITsDKHOMWAEpeBsHHBIA, pH-merp  leki, pH-merp
Okenept-001-1,  Becwl maboparopusie Leki B6001, mkad
cymmmnbabli - IIC-80-01 CITY, mnnuTkd 5SJIeKTpUYecKHe,
Ha0OPBI XUMHUUYECKOH MOCY/Ibl U PEAKTHUBOB.

4 I'pynnosslie VYuebHas ayIuTOpHs Ul IPOBEICHUS 3aHATUI CEMUHAPCKOTO
(MHIMBUIyaTbHBIE) tuna 1209, U212 (350040 r.Kpacaoaap, ya. CraBpomnosibckas,
KOHCYJIBTAI[MH 149), ocHatieHHass KOMIIJIEKTOM y4eOHOI MeOenbto , HOyTOyKOM

C BBIXOJIOM B MIHTEpHET, MEJIOBOM JOCKOM..

5 o VYuebHas ayIuTOpHs Ul IPOBEICHUS 3aHATUI CEMUHAPCKOTO
Texkymuit KOHTPOJIb,
tuna M209,1212 (350040 r.KpacHonap, yn.CtaBpomnosbckas,
IIPOMEXKYTOYHAS R
ATTeCTaLHA 149), ocHarieHHasi KOMILJIEKTOM Y4e0HOM MeOENblo , HOYyTOYKOM
C BBIXOJIOM B MIHTEpHET, MEJIOBOI TOCKOM.
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6 CamocrosTenpHas
pabora

Kabunets! 11 camoctosTensHoi paboter 1209 u 1212
(350040 r.Kpacuomap, yi.CtaBporoJibCKas,
149),0cHallieHHble KOMIIBIOTEPHOU TEXHUKOMN C BO3MOXHOCTBIO
HNOAKIIOYEHUS K ceTH «HTEepHEeT», IpOorpaMMoi SKpaHHOTO
YBEITUYEHUS 1 00ECTICUEeHHBIN I0CTYIIOM B JIEKTPOHHYIO
WH(OPMAITMOHHO-00Pa30BaATEIBHYIO CPETy YHUBEPCHUTETA.

['pynnoBble (MHAMBUAYAIbHBIE) KOHCYJIbTALUH , TEKYILUNA KOHTPOJIb U IPOMEXKYTOUHAS
aTTecTanus MPOBOAATCS B AyAUTOPUAX B COOTBETCTBUU C PACIIMCAHUEM.
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