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1. LIEJIM OCBOEHMSI JUCLIUILITAHBI (MOY.JIST)

11

COCTOMT B (DOPMUPOBAHUN OCHOBHBIX NOHSATHUH, 3HAHUH ¥ yMEHUH 110 XUMHUH; B 00y4eHHUH OYAYLIETO ClIenuanicTa
OCHOBaM HJIEHTU(UKAIMH PA3IUYHBIX BEIIECTB; B TEOPETUYECKON, METOJOJIOTMYECKOH U MPAKTHYECKOI MTOITOTOBKE JUIS
OCBOEHHMS MPOGIIMPYIONNX YUeOHBIX AUCUUILIMH U AJISI BBIIOJIHEHHUS B OyIyIIeM OCHOBHBIX MPO(ECCHOHATIBHBIX 33/1a9 B
COOTBETCTBHH C KBaJI(PUKALIUCH

2. MECTO JUCHUILJIMHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huxon (pazgen) OIL:

|E1.0

2.1

TpeGoBanus K NpeABAPHUTEIbHON NOATOTOBKE 00y4Yal0IIerocs:

211

HHTennexTyanbHas 3penocTb, CIOCOOHOCTH K TIO3HAHHMIO OOIIMX 3aKOHOB MPHPOJIBI, TBOPUYECKAst aKTUBHOCTD, pedIeKcHs,
OCO3HaHUE IEHHOCTH 00pa30BaHUsl KaK CPENICTBA Pa3BUTHUS KYJIbTYPhI IUYHOCTH;

212

YMEHHE OPTaHU30BbIBATH CBOIO ITIO3HABATCIIbHYIO ACATCIBHOCTD,

2.2

JucnunianHbl (MOLYyJM) M NPAKTHKH, VISl KOTOPBIX OCBOEHHUE AAHHOI AMCHMILIMHBI (MOAY.151) HE00X0AUMO KaK
npealiecTByolIee:

221

OxpaHa OKpy>Karomie cpeabl

222

DKOJIOTHs BOJOHBIX OPTaHU3MOB

3. KOMIIETEHIIMHX OBYYAIOINEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCITUIIJIMHBI

(MOJYJIS)

OIIK-

1: CnocobOen pemiaTb TUIIOBBIC 3a1a1H HpO(l)eCCl/IOHaJILHOﬁ ACATECJIBHOCTH HA OCHOBEC 3HAHHUHA OCHOBHBIX 3aKOHOB

MaTeMaTH4YeCKUX, eCTECTBEHHOHAYYHBIX U 001IenpodeccHoOHAIbHBIX JHCHMILIMH ¢ IPUMEHEeHHeM MH()OPMAlMOHHO-

KOMMYHHUKAIIHOHHBIX TEeXHOJIOTH i

3HaTh:
YpoBenb |  |ycBOEHO OCHOBHOE COJiep KaHue, HO M3naraetcs ()parMeHTapHO, He BCET/1a IOCIIEA0BATEIbHO, ONPEIEIICHHS
MIOHSATHI HEOCTATOYHO YETKHE, He UCIIOIB3YIOTCS B KAUECTBE JOKA3aTeIbCTBa BHIBOABI M 0000IIEHNS U3
HaOJI0ICHHH, TOIYCKAIOTCS OMIMOKU B UX W3JI0)KEHUH, HETOYHOCTH B MPOGECCHOHAILHON TEPMUHOJIOTUN
YpoBenb 2 |onpezeneHus MOHITUH TaeT HETOJIHbIE, OMTYCKAaeT He3HAUNTENIbHbIE HAPYILICHHS B TIOCJIEI0BATEIbHOCTH
W3JI0KEeHUS], HeOOIbIINEe HETOYHOCTH NP UCTIONb30BaHUU HAYYHBIX KaTeropHid, GOpMYIHPOBKU BEIBOIOB
VpoBeHb 3 [4eTKO M MPaBHILHO AeT ONpeeNIeHHUs, IOIHO PacKPBIBAET COJep)KaHNe TOHATHI, BEPHO UCIIONB3YeT
TEPMHUHOJIOTHIO, IPH STOM OTBET CAMOCTOSTEIbHBIN, HCIIOJIb30BaHbl paHEe NPUOOPETCHHBIC 3HAHUS
YMmern:
YpoBenb | |BBINONHSAET HE BCE ONEPALIUK JCHCTBUSL, JOMYCKAeT OIIMOKU B MOCIIEC0BATEIBHOCTH UX BBITIOJIHEHHS, ICHCTBHE
BBITIOJTHAETCS] HEIOCTATOYHO OCO3HAHHO
VpoBeHb 2 |BBIIIOJHSET BCE ONEPALH, TOCIEA0BATENHHOCTh UX BBITIOJHEHUS COOTBETCTBYET TPEOOBAHMUM, HO eHCTBUE
BBIIOJTHSIETCS] HEAOCTATOYHO OCO3HAHHO
YpoBeHb 3 [BBINOIHSAET BCE OIEPAIMH, TIOCIICAOBATEIBHOCTD X BBIIIOJIHEHHUS JOCTATOYHO XOPOILO MPOJAyMaHa, AeHCTBHE B
LEeJIOM 0CO3HAHO
Baaners:
VpoBenb |  |Bnaseer He BceMH HEOOXOIUMBIMU HAaBBIKAMH, UMEIOIINICS ONBIT (hparMeHTapeH
YpoBenb 2 |B 1enom BianeeT HEOOXOJUMBIMUA HABBIKAMH W/HITH UMEET OTIBIT
Yposenb 3 [BraseeT BceMH HEOOXOIMMBIMH HABBIKAMH HU/WUJIA UMEET OTIBIT

B pe3yabTaTe ocBOeHHS THCHUILTHHBI (MOIYJIs1) 00YUAIOIIMIACS TOAKEH
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3HaTh:

3.11

TpeIMET, e, 3a1a4d XHMHIH; OCHOBHBIC TIOHATHS M 3aKOHBI XUMUH, TEPMUHOJIOTHIO H HOMEHKIIATYPy BOKHEHIIIUX
XMMHUYECKUX COCANHEHHI; COBPEMEHHBIC MPECTABICHUS O CTPOCHUU aTOMOB, MOJICKYJT U BELIIECTB B PA3JIMYHBIX
arperaTHeIX COCTOSHUSX; PHPOAY U THITBI XUMUYECKON CBS3H, METOJIBI HX OMHCAHMS; METOIOJIOTHIO TPUMEHEHNUS
TEPMOJNHAMUYECKOTO U KHHETHYECKOTO TIOAX0/I0B K YCTAHOBIICHHIO PUHIMITHAIEHOW BO3MOKHOCTH OCYIIECTBIICHHS
XMMHUYECKUX MPOLIECCOB; METO/IbI OTIMCAHUS XUMHUYECKHX PAaBHOBECHI B PACTBOPAX AJICKTPOJIUTOB; 3aKOHOMEPHOCTH
M3MEHEeHHUS] PU3NKO-XUMUYECKHX CBOMCTB MPOCTHIX U CIIOKHBIX BEIECTB B 3aBUCHMOCTH OT MOJIOKEHHST COCTABIISFOLIHX
UX DJIEMEHTOB B IIEPHOAMYECKON cucTeMe MeH ieneeBa; OCHOBHBIC MPaBHiIa OXPAHBI TPYJIa U TEXHUKY 0€30IIaCHOCTH MPH
paboTe B XMMUYECKOH 1abopaTopuu

3.2

YMeThb:




3.2.1

Ha3bIBAaTh BEIIECTBA [0 TPUBHAIBHOM U MEXTYHAPOIHOM HOMEHKIATYPE; ONPEEIISATh: BAJIEHTHOCTH U CTENICHb OKHCICHHS
ATOMOB XMMHYECKUX 3JIEMEHTOB, TUIl XAMHYECKOHN CBS3U, IPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJI, XapaKTep CPeabl
BOJHBIX PACTBOPOB, OKUCIIMTENb U BOCCTAHOBUTEb, HAIIPABJICHUE CMEIICHHSI PABHOBECHSI IO/ BIMSHUEM PA3INYHBIX
(hakTOpOB, KIIACCHl HEOPTAHUYECKUX COSTMHEHUI M UX CBOWCTBA; XapaKTePH30BATh AIEMEHTHI MO MX MOJ0KEHUIO B
MePUOMUECKOl cucTeMe MeHieneeBa, OObsICHATh 3aBUCHMOCTh CBOMCTB XUMHUYECKUX 3JIEMEHTOB U MX COCMHEHHH OT
TIOJIO’KSHUSI B TIEPHOIMYECKHUIT CHCTEME; BBIMOTHATh XUMHUYESCKUI SKCIIEPUMEHT; IPOBOIUTH PACUETHI M0 XUMHIESCKUM
(dhopmysaM 1 ypaBHEHHUAM; 0(OPMIIATH SKCIICPUMEHTAIIBHBIC U TEOPETHUECKHE PA0OTHI, JOPMYITHPOBATH BHIBOJIBI;
OCYIICCTBISITH CAMOCTOSITEIIBHBIN MIOMCK XUMUYECKON HHPOPMAIIUH C UCTIONH30BAHUEM PA3IUYHBIX UCTOYHHKOB,
UCIIOJIb30BATh UHTEPHET I 00PaOOTKH XMMUYECKOH HHPOPMAITUH.

3.3

Bananerts:

3.3.1

HO/IX0aMH K OOBSCHCHHIO XUMHUYECKIX SIBIICHUM, IPOUCXO/SIINE B IIPUPO/IC, OBITY M HA IPOU3BOCTBE; METOAAMHU
OTIpe/ieNieHHs] BO3MOXKHOCTEH MPOTEKaHHsI XUMUYSCKHUX MPEBPAICHUH B Pa3INYHBIX YCIOBHUIX M OLCHKAMH HX
MOCJIECTBUM; crtoco0amMu 6e30MacHOr0 00paIeHUs ¢ XUMUYECKUMH BELIECTBAMH U JJA0OPATOPHBIM 000PY/I0BAHHEM;
METOJIJaMH MOUCKA U 0OMEHa XUMHUUYECKOH HH(HDOPMAIMHU, TOCTYMAIOIICH 13 Pa3IMYHbIX HCTOYHHKOB; METOJAMHU
[PHUTOTOBJICHMS PACTBOPOB 3aIaHHOM KOHILICHTPALIMHN; TCOPETHISCKIMH METOIAMH OITHCAHHUSI CBOMCTB MPOCTHIX U
CJIOYKHBIX BEI[ECTB.

4. CTPYKTYPA U COJAEP KAHUE JTUCITUIIJIMHBI (MOAYJIS)

Kon
3aHATHS

HaumenoBaHue pa3fieioB U TeM /BH] Cemectp | YacoB | Komnerenuuu | Jlutepatypa Ipumeyanue
3aHATHS/

Pa3nen 1. OcHOBHbBIE NOHATHS M 3aKOHbI
XHUMHUH.

11

OCHOBHEBIE ITOHATHS U 3aKOHBI XHUMHH. 1 2 OIIK-1 . 6
Knaccudukaius HeOpraHu4eCKux
coenuHeHnH. OCHOBBI aHAJIUTHYECKOM
XUMHUH. XUMHsI OMOT€HHBIX 3JIEMEHTOB
/JIex/

1.2

OCHOBHEBIE TTOHATHUS U 3aKOHBI XUMUH. 1 6 OIIK-1 m 6
Krnaccugukanusi HeopraHHIECKUX
coenquHeHnH. OCHOBBI aHAJIUTHYECKOM
XUMUHU. XUMHsI OMOTE€HHBIX 3JIEMEHTOB
/J1ab/

1.3

OCHOBHBIE TIOHSATHS U 3aKOHBI XUMUHU. 1 6 OIlK-1 m 6
Krnaccupukanus HeopraHHIeCKUX
coenuHeHuit. OCHOBBI aHATUTHYECKOM
XUMHUHU. XUMHSI OMOTEHHBIX 37IeMeHTOB /Cp/

Pasnea 2. Ctpoenne aToma. m 6
OKHCIUTETbHO-BOCCTAHOBUTEIBHbBIE
peakuuu

2.1

Crpoenue aTomMa. OKUCIUTENBHO 1 2 OIlK-1 m 6
BOCCTaHOBHUTENbHBIE peakiuy /JIex/

2.2

Crpoenue aroma. OKHCIUTENBEHO- 1 6 OIlK-1 m. 6
BOCCTaHOBHUTEIbHBIC peakunu /J1ab/

2.3

Crpoenue aroma. OKHCIUTEIBHO- 1 6 OIIK-1 m. 6
BOCCTaHOBUTENbHBIC peakiuu /Cp/

Pazgen 3. Ilepuoanyeckuii 3aKoH m 6
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[Ieproauuecknii 3aK0H, IEpHOANYECKAs 1 2 OIIK-1 m. 6
cucTeMa XMMHUYECKHUX JJIEMEHTOB.
[leprnoMuHOCTH U3MEHEHUS! OCHOBHBIX
XapaKTepHCTHK aTOMOB 3JIeMEeHTOB /JIek/

3.2

[Ieproguuecknii 3aK0H, IEpHOANYECKAs 1 4 OIIK-1 m. 6
CHCTeMa XUMHUUECKHUX DJIEMEHTOB.
IeproANYHOCTH M3MEHEHHS OCHOBHBIX
XapaKTepUCTHK aTOMOB JIeMeHTOB /J1ab/




3.3

IeproanyuecKuil 3aKOH, MEPUOANIECKAS
CHCTEMa XMMHYECKHX DIICMCHTOB.
ITeproANYHOCTh H3MEHEHHS OCHOBHBIX
XapaKTepUCTUK aTOMOB 3jeMeHTOB /Cp/

OIIK-1

Paznen 4. Xumudeckasi (KoBaJeHTHasl,
HOHHAs, METAJLINYECKAs) CBSA3b H
cTpoeHHe MoJIeKyJI. Me:kMoJleKyIsipHbIe
B3anmoaeiicteus. Boropoanas cBsi3b

4.1

Xumuueckas cBs3b /Jlex/

OIIK-1

4.2

XuMuueckast (KOBaJeHTHAs, HOHHAS,
METaJUIN4ecKas) CBA3b U CTPOCHUE MOJIEKYJL.
MexMoeKysipHbIE B3aUMOICHCTBUSI.
Bonoponnas cBa3b. /J1a6/

OIIK-1

4.3

XumMuueckast (KOBaJCHTHAs!, HOHHAS,
METaJUIMIECKas) CBA3b U CTPOCHUE MOJICKYIL.
MeXMOIEKYIIIPHBIE B3aUMO/ICHCTBHSL.
Bomoponnast cBsi3b. /Cp/

OIIK-1

Pa3znen 5. OCHOBBI XUMHUYECKOH
TePpMOJAMHAMHUKH.

51

OCHOBBI XUMHYECKOM TEPMOTHHAMHKH.
DHepreTrka GU3UKO -XUMHYECKUAX
nporieccoB. 3akoH ['ecca. DHeprus ['ub6ca.
VYcnoBus npoTekanust GU3MKO - XUMHUUECKHX
mporieccos. /JIex/

OIIK-1

5.2

OCHOBBI XUMHYECKOW TEPMOTHHAMHKH.
DHepreTrka QU3UKO -XUMHYECKUAX
nporieccoB. 3akoH ['ecca. Dueprus ['nbdoOca .
VYcnoBus npoTekanust GU3MKO - XUMHUUECKHX
nporieccos. /J1a6/

OIIK-1

53

OCHOBBI XUMHYECKOH TEPMOJUHAMUKHY.
DHepreruka GU3NKO ~XUMHUYECKHX
npoueccos. 3akoH ['ecca. Dneprus ['n66ca .
VcnoBus npoTeKaHnst pPU3MKO - XUMUYECKHX
npoueccos. /Cp/

OIIK-1

Pa3gen 6. Mexanusm U CKOpOCTh
XHUMHMYECKUX pPeaKkuuii.

6.1

MexaHU3M U CKOPOCTb XUMHUYECKHX
peaxuuii. 'oMOreHHBII U reTepOreHHbIH
kaTtanu3. Katanusatopsl 1 MHHTUOUTOPEL.
Xumundeckoe papHoBecHe. PaBHoBecue B
reTeporeHHbIX cucremax /JIex/

OIIK-1

6.2

MexaHHU3M U CKOPOCTh XUMHUYECKUX
peaxuuii. ['oMOreHHBII U reTeporeHHbIH
karanu3. Karanuzaropsl 1 ”HTHOUTOPBHI.
XuMuueckoe paBHOBecHe. PaBHoBecue B
reTeporeHHbIX cucremax /J1ao/

OIIK-1

6.3

MexaHu3M U CKOPOCTb XUMUYECKHX
peakuil. ' OMOreHHBIN U reTepOreHHBIN
kaTtanu3. KatanusaTtopsl 1 HHTHOUTOPHI.
Xumuueckoe paBHOBecHe. PaBHoBecue B
reTeporeHHsIx cucremax /Cp/

OIIK-1

Pazgen 7. PactBopsl

7.1

CrocoOBI BEIpa)KEHHUSI COCTaBa PaCTBOPOB.
PacTBOpBI ANIEKTPOIIMTOB H HEINNEKTPOIIUTOB,
UX CBOICTBA. DIEKTPOIHTHYECKAS
aucconuanyst. loHHoe mpousBeieHre BOBI,
nokaszarens (pH). I'uxponus coneit. /Jlex/

OIIK-1




7.2 Crioco6bl BEIpaXeHHs COCTaBa PaCTBOPOB. 1 4 OIIK-1 . 6
PacTBOpHI ANIEKTPOINTOB U HENNEKTPOIUTOB,
UX CBOMCTBA. DIEKTPOIUTUYECKAS
auccormanys. IoHHOe pon3BeieHNe BOIBI,
noka3zatens (pH). l'uaponus coneit. /J1ad/

7.3 Crioco0bI BEIpaKEHHsI COCTaBa PacTBOPOB. 1 8 OIIK-1 m. 6
PacTBOpPBI ANEKTPOIUTOB U HEAICKTPOIIUTOB,
WX CBOMCTBA. DIIEKTPOIUTHYECKAS
nuccormanuys. IOHHOe MpOU3BeICHHE BOJIBI,
nokazarens (pH). Tunponus conei. /Cp/

Paznen 8. DiexkTpoxuMmnyeckne mpoueccsl. OIlK-1
Koppo3us 1 3ammra MeTaNJI0B

8.1 XUMUUECKUE HCTOUHUKU TOKA. DIIEKTPOIIU3. 1 4 OIIK-1 I 6
XuMudecKas U 2IeKTPOXHIMHIECKas
KOppO3Hs U 3aIuTa MeTamioB /JIex/

8.2 XUMHYECKHE UCTOUYHHKH TOKA. DJIEKTPOJIU3. 1 4 OIlK-1 m. 6
XUMHUUECKast ¥ DIIEKTPOXUMUIECKAS
KOppO3Hs H 3aluTa MeTayuioB /J1ab/

8.3 XUMUUECKHE HCTOUHUKU TOKA. DIIEKTPOJIU3. 1 8 OIIK-1 I 6
XuMuuecKas U MIEKTPOXHUMUYECKast
KOppo3us U 3a1ura MeTasuios /Cp/

/DKk3amen/ 1 36 OIIK-1 m 6

5. ®OHJ OHEHOYHBIX CPEACTB

5.1. KoHTpoJbHBIEC BONPOCHI U 3aJaHUA

3anaHue U1 OLIEHKH UCXOIHOTO YPOBHS (BXOAHOM KOHTPOJIb) 3HaHUH (00Opaser)

1. K xakuMm KJ1accaM HEOPraHHUECKMX COeTUHEHUH (OKCH/I, IEPOKCH]I, KUCJIOTa, OCHOBaHHE, aM()OTEPHBIH THAPOKCH/I, COJIb)
oTHocsATcs yka3anHble Bemectsa: SI(OH),, CuO, CH3COOH, Na,HPO,4?

JIn1sl KACIOTHI YKa)KUTE OCHOBHOCTb, JIJISI OCHOBAHUSI — KACIIOTHOCTB;

JUISL OKCUJIA YKKUTE €T0 XapaKTep: OCHOBHBIM, KUCIOTHBIH, aM(OTEpHBIH, HECOJIC00pa3yIOLIHiA;

IUTSL COTIM YKa)XKUTe e€ THIT: CpeaHsis (HOpMallbHas), KHCIas, OCHOBHAsI, IBOITHAS, KOMIUIEKCHASL.

2. K kakum nepuony, Tpynie u NoArpymnie nepuoandeckoi cucremst J.J. MenzaeneeBa oTHOCATCS 3JIEMEHTBI KPEMHUM U XJ10p ?
CocraBbTe AJIEKTPOHHBIE (POPMYITBI aTOMOB KPEMHHS H XJIOpa B OCHOBHOM COCTOSIHUH M YKaXXHTe, Kakue crerneHu okucienus (C.0.)
MOT'YT IPOSIBJISATH 3TU ATOMBI ?

3. 3o6pasuTte rpapmueckne GopMyisl ciaenyromux Bemects: H3PO4 u  SiO2.

4. CocTaBbTe ypaBHEHUS JJIEKTPOIUTHIECKON TUCCOLUALINY CIIETYIOIUX BELIECTB:

5. Fe(OH)z, H2803, KHCO3, CaClz.

6. CocraBbTe MOJICKYJISPHBIC U HOHHO-MOJICKYJISIPHBIC YPABHEHUS CIICIYIOIINX PEaKIIU:

CaCl; + Na,COz—

Na,CO; + HCI —

KCI + NaOH —

7. Yemy paBHa CTEIICHb OKUCIICHHS aTOMOB Bojioposa u cepbl B CaH2 u  Na2SO03 ?

8. Hanummre QJICKTPOHHBIC YpaBHCHUS IMPEACTABJICHHBIX MPOLECCOB U YKAXKHUTC, KAKUC U3 HUX ABJIAIOTCA IMMPpOLECCaMU OKUCJICHUS, a
KaKue — BOCCTaHOBIICHHUS ?

I, — 2I+5

Sit4 + 4e— —

Al0 — Als+

Tematnka nmabopaTopHbIX paboT

1. Ompenenenue 3KBUBATICHTHOM MacChl ITMHKA.

KoHTpobHEIE BOIPOCH:

. HaTB OINpEACIICHUC DKBUBAJICHTA, (l)aKTopa OKBHUBAJICHTHOCTH, MOHHpHOﬁ MAacCChl DKBHUBAJICHTA.




* Kak paccuuThIBAIOTCS MOJISIPHBIC MAcChl SKBUBAJICHTOB XUMUYECKHX JIEMEHTOB?

* Kak paccunThIBaloTCS MOJISIPHBIC MacChl 9KBUBAJICHTOB CIOXKHBIX COSIHHEHNN?

 HamucaTh BeIpa)KeHHE 3aKOHA DKBHBAICHTOB.

* YT0 Takoe SKBUBAJICHTHHIH 00BeM?

* Hanucats ypaBHenue Knaitnepona-Menjeneesa.

* Kakue ycinoBus Ha3bIBalOTCS HOPMAJIBHBIMU?

2. OKHCIUTENbHO-BOCCTAHOBHUTEIBHBIC PEAKIIUH

KontponsHbie Bompocsr:

* YT0 TaKkoe OKUCIHUTEIbHO-BOCCTAHOBUTENbHBIC peakinu? Yem 00yCIOBICHO H3MEHEHHE CTETICHEH OKUCICHHS B XOJIC
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX pPeaKIui?

+ Kak Ha3pIBaeTCs: a) MPOIECC OTIAYH DIICKTPOHOB, 0) MPOIIECC TPHUCOCAUHEHUSI JNIEKTPOHOB? Kak M3MEHSIIOTCSI CTEIICHU
OKHCJICHHSI aTOMOB B 3THX Iporeccax?

* Kak Ha3bIBaIOTCs YaCTHIBI (ATOMBI, MOJIEKYJIbI, HOHBI), KOTOPBIE: &) OTAAIOT JJIEKTPOHBI, 0) MPUCOSTHHSIOT JICKTPOHbI?

* Kakue BemiecTBa MOTYT BBICTYIIATh B POJIM: @) TOJIBKO OKUCIUTENEH, 0) TOJIbKO BoccTaHOBUTENeH? Kakue BeliecTBa MOTYT
MPOSIBIIATH OKHCIUTEIBHO-BOCCTAHOBHUTEIBHYIO ABOMCTBEHHOCTD? [IpuBenute npumepsl.e [IpuBeanuTe GOpMyIibl U HA3BaHUS: a)
Ba)KHEHIIIUX BEIIECTB-OKHCIUTENEH, 0) BaXKHEHIIINX BEIIECTB-BOCCTAHOBUTEIICH.

* Kitaccugukanust OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.

3. CKOpOCTh XUMHYECKUX PEAKINH U XUMUIECKOE paBHOBECHE

KoHTpobHBIE BOIPOCH:

* CocraBbTe MOJIEKYSIPHOE M HOHHO-MOJIEKYJIIPHOE YPaBHEHHS PEeakUK HEUTpaTu3aliy, B KOTOPOil 00pasyeTcs Collb:

1). Mn(NO3); 2). K,COj3 3). CrCls 4). K3S 5). Pb(NOs),

Hanumyre MoeKyJIsipHOe U HOHHO-MOJIEKY/ISIPHOE YPABHEHUS THAPOJIN3a JaHHON COJIH.

+ Ilo raHHOMY HOHHOMY YPaBHEHHIO PEAKIMU COCTABETE COOTBETCTBYIOLIEE MOJIEKYIISIPHOE YpaBHEHHE:

1). Ca? + CO32- = CaCO3 2). Ph2+ + SO42- = PbS0O4 3). Hg2+ + 21- = Hgl2

4). Ag+ + Cl- = AgCl 5). Fe2++S2-=FeS

* Onpenenure BO3MOXKHOCTb CAMOIIPOU3BOJIBHOTO IIPOTEKAHUS PEAKIUHU:

1). Cr(OH)3 + 3 HCI = CrCI3 + 3 H20 2). AgClI + NaCl = Na[AgClI2]

3). FeClI2 + 2 NH40OH = Fe(OH)2 + 2 NH4CI 4). Hgl2 + 2 Kl = K2[Hgl4]

5). Pb(OH)2+Na2C0O3=PbCO3+ 2NaOH

5. l'unponus coneit

KoHTposbHEIE BOIPOCH:

* CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YPaBHEHUSI COBMECTHOTO I'MPOIIN3a, IPOUCXOSIIET0 IPYU CMEIIMBAHUU
pactBopoB K2S u CrCI3. Kaknas u3 B3ATHIX COJIEH THAPOIM3YETCS HEOOPATUMO 110 KOHIIA ¢ 00pa30BaHHEM COOTBETCTBYIOIINX
OCHOBAHUS U KUCJIOTHI.

* K pactBopy FeCl3 nobasunu criemyrommue Bemectsa: a) HCI; 6) KOH; B) ZnCI2; r) Na2CO3. B kakux ciydasx THAPOIN3 XJIOPHIA
sxkenesa (1) yennurcs? [ouemy? CocTaBbTe HOHHO-MOJIEKYJISIPHBIC YPaBHEHHS THPOJIN3a COOTBETCTBYIOLINX COJICH.

* Kakwue u3 coneit Al2(S04)3, K2S, Pb(NO3)2, KCI moasepratorcs rumponusy? CocTaBbTe HOHHO-MOJIEKYIIAPHBIE U MOJIEKYIIIPHBIE
ypaBHEHMS THUIPOJIM3a COOTBETCTBYIONMX conell. Kakoe 3Hauenue pH (> 7<) UMeIOT pacTBOPHI ITUX coei?

* [Ipu cmemmBanuu pactBopoB FeCI3 1 Na2CO3 kaxxmas U3 B3ATBIX COJIEH THAPOIU3YETCS HEOOPATHMO JI0 KOHITAa ¢ 00pa30oBaHuEM
COOTBETCTBYIOIIMX OCHOBAHUSA U KUCJIOTHI. Bpra?;I/ITC 3TOT COBMECTHBIN TUAPOJIN3 NOHHO-MOJICKYJISIPHBIM U MOJICKYJIIPHBIM
YpaBHEHHSMH.

* K pactBopy Na2CO3 nobasunu cieayronue Bemiecta: a) HCI; 6) NaOH; B) (NO3)2; r) K2S. B kakux ciy4asx THAPOIH3
kap6oHara Harpus yeuwiutcs? [louemy? CocTaBbTe HOHHO-MOJIEKYJISIPHBIE YPaBHEHUSI THAPOIIN3a COOTBETCTBYIOIIUX COJIEH.

» Kakoe 3nauenue pH (> 7 <) umetot pactBops! coieit Na2S, A1CI3, NiSO4? CocraBbTe HOHHO-MOJEKYJISIPHBIC U MOJICKYJISIPHBIC
YpaBHEHHS TUIPOJIH3a ITUX COJICH.

+ CocTaBbTe HOHHO-MOJIEKYJISIPHBIC M MOJIEKYJISIpHBIe ypaBHEeHuUsI ruaponu3sa coneir PO(NO3)2, Na2CO3, Fe2(S04)3. Kakoe
3HaueHnepH (> 7 <) UMeroT pacTBOPHI ITHX CcONEH?

6. Koppo3us meramion

KoHTposbHEIE BOIPOCH:

* YT0 Takoe KOoppo3us MeTauioB?

* Yt0 0011ero Mexxy npoueccaMu, NPOTEKAIOIMMU IIPU NEKTPOXUMHUUECKOH KOPPO3UH, U MPOLECCaMU B FaIbBaHUIECKOM
aeMeHTe?

» Kakue okucnuTenu yaie BCEro sSBISIOTCS MPUIMHOMN 3JEeKTPOXUMUYECKo koppo3uu? Hanummire ypaBHEeHUS 71 IPOLIECCOB
BOJJOPOJHO¥ M KHCIOPOAHOMN JETIOSIPU3ALIUH.

 OnuimuTe Nporecc KOPpo3UK OLMHKOBAHHOTO JKeJie3a BO BIAXKHON aTMocdepe, LeTOCTHOCTh HOKPBITHS HapyIlIeHa.

 OnuiuTe Nporecc KOPPO3NK HUKEIHPOBAHHOTO JKelle3a B HEHTPaIbHOHN cpeie MpH CBOOOTHOM JO0CTYIE KACIOPOoaa ( LEJIOCTHOCTh
HOKPBITUS HAPYIICHA).

* [Tokaxxute, OyAET JIM MPOTEKATh MPOLIECC KOPPO3UU MEIM B KUCIIOH Cpesie M B HEHTpaIbHOI BOIHOM cpejie pu cBOOOIHOM
JOCTYIIE BO3/AyXa.

* YTo mpou3oiiger, eciii xene30 3aMeHUTh cepedpom? byner i cepedpo yCTOHIHBO K aTMOC(EPHOH KOPPO3UH B KHCIIOMH,
HEUTpanbHOM U 1enoyHoi cpenax?

* OnuIuTe KOPpO3UIo IUHKA B pa30aBIeHHON CEpHOI KUCIOTE, €CIU MMOBEPXHOCTh IMHKA ITOKPHITa HUKeJIeM. KOHTaKT ¢ KakuM
METAJIOM - MEJIbIO WIIM HUKeJIeM - OoJiee oraceH AJs UHKa?

* [IpenoKuTe METOIBI 3AIUTHI JKeJle3a OT KOPPO3UH B HEHTPAIBHON cpelie IPH CBOOOTHOM JOCTYIIE BO3IYyXa.

» Kakoii (KaKI/IC) W3 HUKC NPUBCIACHHBIX METAJJIOB MOXXHO MCIIOJIB30BaTh B KAYCCTBE KATOAHOTO 3allIUTHOI'O ITOKPBITHUSA IJI JKEJI€3a:
a) HUKelb, 0) KagMui, B) cepeOpo, ') IIUHK?

* [TogGepute MPOTEKTOP A OLMHKOBAHHOTO JKeJie3a U OMUIINTE IPOLECC KOPPO3HUHU B KUCIION cpelie B IPUCYTCTBHU IIPOTEKTOPA.
* [TonGepure NpOTEKTOP VISl JIy>)KEHOTO Kelle3a U ONUIINTE MPOIECC KOPPO3HHU B KHCIION cpesie B IPUCYTCTBUH MPOTEKTOPA.

* [IpeyokuTe METOA 3aLUTHI AIFOMUHHUS OT KOPPO3HH B IEJIIOYHOM Cpere.

 OnuIuUTe NPOLECChl, IPOTEKAOIINE MPU KOPPO3HH JIATYHU (CILIaB MEJIM C IIHHKOM); &) B KHCIION cpeze; 0) B HEHTpaIbHOU cpele




5.2. Tembl NHCbMEHHBIX padoT

TeMBl KOHTPOJIBHBIX PabOT U TUIIOBBIE TECTHI

Konrponbnas pabora Ne 1

Tema 1.

OCHOBHBIE MOHATHUS XUMHHU; CTEXHOMETPUYECKHE 1 Ia30Bble 3aKOHbI. CBOICTBA KJIACCOB HEOPTaHUYECKUX COEIMHEHUN. DKBHUBAJICHT
9JIEMEHTA, IIPOCTOT0, CIIOKHOTO BenecTBa. POpMyYIIbI A1 pacueTa MOJISIPHBIX MAacC YKBHBAICHTOB.

OCHOBBI aHAJTUTUIECKON XUMUH.

XuMusi OMOTEHHBIX SJIEMEHTOB U 3aTrPsI3HEHUS OKpYsKaromel cpepl. XUMUS 2JIEMEHTOB OPTaHOTEHOB. XUMHS HOHOB METAJLIOB
JKU3HH U UX POJIb B PACTUTEIHBHOM U )KUBOTHOM MHpe. XUMUS U HKOJIOTHS.

Tema 2. CTpoenue aToMa, KBaHTOBasi MOJIEJIb aTOMa:COOTHOLICHUE HeompeaenéHnocreil, ypapuenue lllpenunarepa, KBaHTOBbIE
yrcna. CTpoeHHe MHOTOAJIEKTPOHHBIX aTOMOB.

OKHUCIIUTENHHO-BOCCTAHOBUTEILHBIE PEAKIINH, TPOTHO3 HAIIPABJICHUS WX NMPOTEKaHUs BaKHEHIIINE OKUCIUTENIN U BOCCTAHOBUTEIIH;
METO/[] NEKTPOHHOTO OanaHca ypaBHEHHS XUMHIECKUX PEaKIIH.

Tema 3.

Ilepuoauueckuii 3akoH U mepuoguaeckas cuctema nementoB .M. Menneneesa. [Ipunmum [laynu, npaBuno XyHaa, mpuHIAI
MHUHHMYMa 3Heprud, npasuia KieukoBckoro. 3akOHOMEPHOCTH M3MEHEHHsI XHMUYECKUX CBOWCTB 3JIEMEHTOB M MX COEIMHEHUH.
Pannyc aToma, SHEpTUs HOHU3ALUH, CPOACTBO K DIIEKTPOHY, DIEKTPOOTPUIATEIBHOCTH aToMa. KHCIOTHO-OCHOBHBIE CBOWCTBA
XUMUYECKUX COCMHEHUI. MeTalibl U HeMeTaJlIbl.

Tema 4.

XuMuuecKast CBS3b: THIIbI XUMUYECKOH CBSA3U (KOBAJIEHTHAs, HOHHAS, METAJUINYECKas ), MEXKMOJIEKYIISIpHOE B3aUMOIeiicTBUE
(BomopoHas CBs3b); aTOMHAsl, HOHHAS, METAIMIECKasl, MOJICKYJIIpHAs KpHCTaJuTndeckre peméTki. CTpoeHue 1 CBOHCTBa
KOMIUIEKCHBIX COEAUHEHHH.

Tecr (0Opazerr)

1. ®akrop »KkBUBaNICHTHOCTH aTroMa Mn B okcue Mapranna(lV) paseH ....

1) 2 3 41

2. CyMMa CTEXHOMETPUYCSCKUX KO3 (PUIIMEHTOB B YpaBHEHHH OKHCIIUTEIBHO-BOCCTAHOBHTEIBbHOIT peakiu Cu + HNO3 = Cu(NO3)
2+ NO + H20 pasHa... .

1)132) 83)144)20

3. B pe3ynbTare OKACIUTEIFHO-BOCCTAHOBUTENBHOM peakimu Mexkay HNO2 n H2S MokHO MOy4uTs ... .

1) NO2)NO23)NO u NO24)HNO3

4. OcudBHBIE CBOMCTBA MPOSBISET... .1)ZN0 2) Fe203 3)AlI203 4) Na20

Kontponbnas Ne 2

Tema 5.

Xumuueckasi TEpMOJIMHAMHUKA U KHHETUKA: BHYTPEHHSS DHEPTHS, SHTAJIBIINS, SHEPreTHKa XMMUYECKHUX MTPOIIECCOB, 3aK0H [ ecca,
CIIeNICTBUS, BHYTpEHHSS SHEPTHS, SHTANBIHS, SHTPOIHS, YHeprus [ nb0ca, HanpaBIIeHHe XMMHUUECKHUX POLIECCOB.

Tema 6.

CKOpOCTh XUMHYECKHX PEAKIH U CIIOCOOBI €€ perynupoBaHus. 3aKoH JeHCTBYIOMNX Macc, paBmwio Bant-I'opda. Xumudeckoe n
(azoBoe paBHoBecue, npuHuun Jle [laTtenbe.

Tema 7.

JucnepcHble cucTeMbl. PacTBOpHI: criocoObI BRIpaKeHHs KOHIICHTpAUH (MaccoBasi © MOJIbHAS JIOJISI, MOJIIPHOCTb. HOPMAaJIbHOCTD,
MOJISIBHOCTD). DNEKTPOIUTHI, HEAIEKTPOIUTHI U 3akoH Payns, cienctBusa. Kunenue u 3aMmep3aHue pacTBopoB. Peakiuu u
PaBHOBECHS B PaCTBOPaX JIEKTPOIUTOB. [ maponn3 coneid. JJucconuanys BOAbl, HOHHOE TPOM3BeIeHUE BOIbI, BOTOPOJHBINA H
TUAPOKCUIIbHBIN NTOKa3aTeIH CPEIbl.

Tema 8.

OKHCIUTENbHO-BOCCTAHOBUTENILHBIE CBOMCTBA BEIIECTB: IPOTHO3. DIEKTPOXUMUYECKHE CUCTEMBI. ["albBAHNUECKHE 3IEMEHTBI,
xummraeckrne ucTouHuku Toka (XUT), snexrpoasmkymas cuna (3C) ameMeHToB. DIEKTPOIH3 paciuiaBOB U paCTBOPOB
JIEKTPOIUTOB. 3aKOHBI 3IEKTPoan3a. Kopposust MeTayioB U crIoCOOBI 3aIUThI OT KOPPO3HUH.

Tecr (0Opa3zerr)

1. KonmuuecTBo TEIIOThI, HEOOX0AMMOe 1S pa3nokeHus 6 Monb okcuna cepsl (V1) no ypasaenuto peakuuu 2503 (1) = 2S02 (1) +
02 (1); (AH = 197 x/Ix), paBro ... k/Ix. 1)32,82) 5913)65,74) 1182

2. 3nak AGO peakumii: PbO2 (k) + Pb (x) =2PbO (x), AGO0<0; SnO2 (x)+ Sn (x)=2SnO (x), AGO0>0

MOKAa3bIBaET, YTO Il ATOMOB CBUHIIA U 0JIOBA 00JIee XapaKTEPHBIMH SBJITIOTCS COOTBETCTBEHHO CTEIICHHM OKHCIICHHS ... .

D+4 u +22) 42 u +43)+4 u +44)+2 u +2

3. BeipaskeHue aist ckopoctu npsimoit peakuuu 2A (1) + 2B (1B) 2AB cornacHo ¢ 3aK0oHY JIEHCTBYIOIIUX MacC UMEET BUT ... .

1) =Kk[A]2) =Kk[A]2 3) =Kk[A]2¢[B]2 4) =Kk[B]2

4. TToBbllIeHNE JAaBIICHHS BBI3BIBAET CMEIICHHE XMMUUECKOTO PAaBHOBECHSI BIIPABO B CUCTEME ... .

1)CO2 (r)+H2(r) CO(r)+H20 (r) 2)C(tB)+CO2(r) 2CO(r) 3)4HCI(r)+ 02(r) 2H20(r)+2CI2(r) 4)H2(r)+ 12(1)
2HI (1)

5.3. ®oHA OLIEHOYHBIX CPEICTB

OCHOBHBIE BOIIPOCHI U 331aHUS, BRIHOCHMBIE AT OIIeHKH chopmupoBaHHOCTH KoMmerernmu OIIK-1, cienyromue:
Brok A (OIIK-1.1)

1. CuMBOJ dJIeMEHTa IPOTAKTUHHU — 3TO: 1) Pa 2) Pm 3) Pr 4) Pt

2. BemrecTBo, MOJIEKy1a KOTOPOTO COCTOHT U3 YETHIPEX aTOMOB, - 3TO:

1) cepoBomopont 2) TeTpaxJyiopu] yriaepoaa 3) amMuax 4) 6pomben3on

3. Haubospluei OTHOCHTEIBHOI MOJICKYISIPHON Maccoit obimamaer: 1) In2S3 2) B2S3 3) Ga2s3 4) AI2S3

4. Macca (B rpammax) 0,2 MOJIb THIPOKCH/A KaJIMsl paBHa. ...




5. KonmnuectBo BemecTBa (MOJIb) HOPLKHU OKCHIIA HATPUS, conepxkaiieit 6,02%1023 aToMOB HaTpus, COCTaBUT:

6. ATOMy 37€MeHTa BaHaIUil COOTBETCTBYET AJIEKTPOHHASI KOH(DUTYpaIys:

1) 1s22522p63s23p63d34s2 2) 1s22s22p63s23p64s24p3 3) 1s22s22p63s23p64d5 4)
1522522p63s23p5

7. CreneHb OKucieHHs a30Ta yBennaupaercs B psiny: 1 )NH3, NO, HNO3 2)NO, NO2, NH3 3)NH3, HNO3, NO2 4 KNO3, KNO2,
NO2

8. MaccoBast mois meau (B %) B 20 r. cMecH ¢ IMHKOM, eciiu Ipu 00pabotke cmecu n3dsirkom HCI cobpano 4,2 i1 raza mpu H.y....
9. st Mmonekynsipaoro ypasHenust KBr + H2S04 + K2Cr207 = Br2 + Cr2(S04)3 + H20 + K2S04 cymma k03¢ uIMeHTOB paBHa:
10. Xwumwus —a70...

11. Ykaxure kosddunuent nepen Gpopmymnoit K2CO3 B ypaBHEHHH OKHCINTEIFHO-BOCCTAHOBUTEIIBHON PEaKIiH:

K2CO3 + 02 + Cr203 — CO2 + K2CrO4

12. KomnuecTBo TemoTsl (k/[x), moraomaemoe npu paszinoxxeruu 0,5 Moib okcuna yriepoga (1V) no ypasuenuto peakuuuCO?2 (1)
=C(1)+ 02 (r)-393,4 kI)x, paemo... 1)98,352) 196,73)786,84) 8,96

13. DHTpOnHs yBeIMYMBAETCS B IIpolecce ... 1) 3amep3anust Bojbl 2) pacTBopenus conu B Boze 3) 3H2 (r) + N2 (r) = 2NH3 (1) 4)
2CO (r) + 02 (r) =2CO02 (1)

14. Heo0X01MMBIM YCIIOBHEM BO3MOXKHOCTH OCYILECTBICHHUSI XUMHUUECKON peaKIMy SABJISAETCH ... 1) yBeIMYeHNne SHTAIbIINN 2)
yBEJIMYEHHE SHTPOIIMK  3) yMEHbIIeHHEe H300apHO-H30TePMUUECKOT0 OTeHInaa4) yBennieHne n300apHO-H30TEPMUIECKOTO
MOTEHIHANIA

15. YBenudyeHue CKOpOCTH XUMHUYECCKOM peakIuu MPH BBEJICHUN B CUCTEMY KaTallu3aTopa OOBICHICTCS ... 1) yMEHbIICHHEM
SHEPrUU aKTUBALUM 2) yBEIMUYEHHEM CPEAHEH KHHETHUECKOH 3HEPTUM MOJIEKY13) BO3pACTAHUEM YHUCIIa CTOJIKHOBEHUH MOJIEKYII
4) pocToM 4HCIIa AKTUBHBIX MOJIEKYJI

16. Ecnin mpy HeW3MEeHHO# TeMIiepaType JaBJIeHre B CICTEMEe YMEHBIIUTD B 2 pa3a, TO CKOPOCTh MPSIMOU PEeaKIInu

2502 (r)+ 02 (r) —» 2SO3 (r) 1) yBenuuutcs B 2 pa3a 2) yMEHbIIUTCS B 2 pa3a 3) yMEHBIINUTCS B 6 pa3 4) yMeHbIIUTCA B 8 pa3
17. IloBrIeHre TeMIepaTypsl CMECTHT XUMUIECKOE PABHOBECHE BIIPAaBO B CHCTEME ...

1) 2S02 (r)+ 02 (r) —» 2S03 (r); AH=-198 xJIx 2)N2 (r)+3H2 (r) — 2NH3 (r); AH=-92 k)
3)FeO (1) +CO(r) > Fe(n)+CO2(r)+Q 4)3PCI3 (r) » 3CI2(r)+2P(1)-Q

18. He mpoBOJAT 3IEKTPUYECKHH TOK ... 1) BOIHBIE PACTBOPBI CEPHOI U YKCYCHON KHCIOT2) BOAHBIE PACTBOPEI CYJIb(aTa KalbIHs 1
THIPOKCHIA HATPUS  3) alleTOH M KpaxMallbHBIH KiieiicTep4) OEH30J1 U XJIOPOBOAOPOIHASI KHCIIOTA

19. KoHcTaHTa 3JIEKTPOIIMTHYECKON TUCCOLMAIMH CIIA00TO JIEKTPOJIUTA 3aBUCHT OT... 1) KOHIEHTpaluu2) Temrneparypsl  3)
TIPUPOJIBI SITEKTPOIIUTA

20. IIpu cocTaBaeHUU MOJICKYJIIPHOTO YpaBHEHUS, KOTOPOMY OTBEYaeT HOHHO-MOJICKYJIIPHOE YpaBHEHHE

Cu2+ + 20H- = Cu(OH)2, He06XOIMMO HCITOIB30BaTh Mapy HOHOB ... 1) Cl—u Zn2+ 2) CO32—u Na+ 3) S2—u Na+ 4) Cl- u
Ba2+

21. Bomopoausrit mokaszarens pH pactBopa, comepxariero 10—5 momns/i1 nonoB OH—, pasen...1) 10-52)5  3) 10-94) 9

22. lleno4Ho# pacTBOp 0Opasyercs npu pactBopeHuy B Boze ... 1) KNO2 2) Cu(NO3)2 3) NH4CI 4) Ca(NO3)2

23. Jlns 3oms Agl, nonyuennoro mno peakimu: AGNO3 (u36.) + KI — Agl + KNO3, HannydnmM KoaryiupyroiuM JeiicTBueM Oyaer

obnanmarte uoH ... 1) Cl- 2) SO42—- 3) PO43-4) ClO4-
biok B (OIIK-1.2)
1. TTo Tepmoxumuueckomy ypasuernio 2A1203 (1) + 6SO2 (1) + 302 (r) = 2A12(S04)3 (1), AH =—-1750 x/Ix (=-1675; =-297)

paccuuTaiiTe CTaHIapPTHYIO SHTAIBIHIO 00pa30BaHUS MPOIYKTA.

2. IIpu HekoTopo# Temneparype B romorenHoi cucreme 4NH3 + 302—2N2 + 6H20 pasHoBecHble koHueHnTpauu NH3, O2 u H20
coctaBuian cooTBeTcTBeHHO 0,14; 1,21 u 0,48 moub/in. PaccuntaiiTe KOHCTAHTY PABHOBECHSI.

3. Macca (1) kpuctamioruapara CaCl2 « 6H20, tpebGyemast ais mpurotoBienust 355 r 2,5 % pactBopa xiopuaa Kaibliys, paBHa ...
4. Yemy paBHa KpHOCKOITMYECKas TOCTOSHHA, €CIIH TIPH pacTBopeHuu 2,8 T BemiecTBa B 100 T pacTBOpUTENS TEMIIEpaTypa
noHusunack Ha 1,4 0C. MonspHas Macca HeasiekTpoauta 76 r/mosnb. 3,8

5. CocraBbTe MOJIEKYIISIPHOE, HOHHO-MOJIEKYIISIPHOE U HOHHO-COKPAIIEHHOE YpaBHEHHE PEAKLUH MKy HUTPATOM KAJIBIIUS H
KapOOHATOM KaJiusl.

biok C (OIIK-6.3)

1. CTo4HbIe BOJIBI HEKOTOPOT'O MPOMBILIICHHOTO MPEANIPHUATHS COICPIKAT COJIH TSDKENBIX METAJIOB, HEOPTaHMYECKHE KUCIIOTHI,
MIOBEPXHOCTHO-aKTHBHBIE BemlecTBa (IIAB) n npyrue 3arps3HuTeN okpyxatomieit cpeasl. OHU B BUJE B3BECH IIOCTYIAIOT Ha
OYKCTHBIE COOPYXEHHs. B mporecce uX OYMCTKH MPOUCXOIAT MPOLECCH HEHTpann3alny, KOaryJsiny, OCOKACHHs, QUIbTpanuu u
W3BJICUCHHS BEILIECTB, KOTOPBIE MOTYT OBITh PeaM30BaHbl MM UCIIOJIB30BaHbI MOBTOPHO. Hanbonee TeXHOIOTHYHBIM

3¢ PEeKTHBHBIM CITOCOOOM BBIJICTICHHS METAJUIOB U3 PACTBOPOB SIBIISIETCS MEKTPOIH3. ECi rogoBoit 00beM 04HIIaeMOi BOIBI paBeH
1000 M3, a coneprxanue B HeM noHoB C0+2 cocraBiser 16,3 mr/am3, To BpeMs, He00X0AUMOE JIIsl BBIIICJICHHSI BCETO KOOAIbTa
3JIEKTPONIN30M Ipu cuiie Toka 17,96 A u Beixoze no Toky 90 %, cocraButr _cyrok. (OTBET NPUBECTH C TOYHOCTHIO JI0 LIEJBIX;
Ar(Co) =59; F= 96500 Ki/moib.)

2. ITpoMBILIITEHHOE TTOJTy4YeHHEe HEKOTOPBIX MPOCTHIX BEIECTB (METAJUIOB, BOAOPOA U AP.) OCHOBAaHO HA OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUAX UX OKCHJIOB C YIJIEPOJIOM, B KOTOPBIX YIIIEPOJI SIBJISETCS U peareHTOM -BOCCTAHOBHUTEIIEM, U
peareHTOM-HCTOYHHKOM TEIUIOBOH dHEpruu. J[pyriue MeTo bl UX TOJydeHHs U JajbHeHIIee HCII0JIb30BaHHEe 00Pa3yIONIHXCS
MPOAYKTOB OMPEACISIOTCSA MX PU3HYECKMMH, XAMUYECKHMHU CBOMCTBaMH U YCIIOBHSMHU MPOBEJCHUS peakiuii. B mporecce
MOJTy9IeHHs KOOaIbTa B IPOMBIIUICHHOCTH BO3MOKHO HCIOJIB30BAHUE PEaKIiu yris ¢ okcuaoM kobaasra(ll)

C+Co0=Co+CO Tennora, HeoOXoAUMas I OCYIIECTBICHHS IIpoliecca, 00eceunBaeTcs ropeHrueM yriaeposaa. Ecinu
SHTANBIHU 00pa3oBaHus okcuna kodansta (1), yraproro u yriekucioro razos paBbl: —249, —101 u —396 x/{/Monb
COOTBETCTBEHHO, TO JyIsl moiydeHus 600 kr kobanbTa moTpedyercst kr yrinepoga.(Ilorepsimu yriaepozna Ha moOOYHBIE
MIPOLIECCHI TIPEHEOPEYh; OTBET IPUBECTH ¢ TOYHOCTHIO JI0 Tieoro 3Hauenus; Ar(Co) = 59.)

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPeACTB




Kourponsnas pabora (OITK-1)
BeimonHeHre 1 0TYET 10 JlabopatopusiM pabotam (OITK-1)
Ok3amen (OIIK-1) rectsr (OITK-1)

6. YHEBHO-METO/IMYECKOE 1 HTHO®OPMAIIMOHHOE OBECHHEYEHUE TUCHUIIJIMHBI (MOAY JISA)

6.1. PekomeHyeMasi JuTepaTypa

1. [piok, B. . Opranuueckas xumust : yaueOHoe nocooue ais By3os / B. I'. JIprok, B. I'. Kapues, B. I1. Xuns. — 3-e uzn., uchp.
u jon. — Mocksa : M3natensctBo FOpaiit, 2023. — 502 c¢. — (Beiciiee obpazoBanue). — ISBN 978-5-534-08940-0. — Tekcr :
3NIeKTPOHHBIH // ObpazoBarenbHas miatgopma FOpaiir [caitr]. — URL: https://urait.ru/bcode/516548

2. Kusses, 1. A. Heopraunueckass xumust juisi arpapueB B 2 4. Yacte 1. Teopernueckne OCHOBBI @ y4eOHHK isi BY30B /
. A. KusizeB, C. H. Cmapeirua. — 5-e¢ u3a., nepepab. u gon. — MockBsa : UznarensctBo IOpaiit, 2023. — 253 ¢. — (Bbricuee
obpazoBanne). — ISBN 978-5-534-11763-9. — Texkcr : anektpoHHBIH // O6paszoBatensHas miardopma IOpait [caiit]. —
URL.: https://urait.ru/bcode/512568

3. Kusses, [I. A. Heopranuueckas xumust Juis arpapueB B 2 4. Yacth 2. XuMus 351eMeHTOB : yueOHuK Juis By30B / 1. A. Kuszes,
C. H. Cmapsirua. — 5-e u3z., nepepa6. u gorn. — Mocksa : M3parenscto FOpaiit, 2023. — 359 ¢. — (BrIcmree oOpa3oBanue). —
ISBN 978-5-534-11761-5. —  Tekct : oanektponHblii // OOpasoBarenbHas tatdopma  IOpaiit  [cait]. —
URL: https://urait.ru/bcode/512569

4.  OOGmas ¥ HeopraHudeckas Xumus : yaeOHuk s By3oB / O. T. OranecsH, B. A. TTonkos, JI. U. [llepbakosa, A. K. bpesb ; mox
penakuueir J. T. OranecsiHa. — 2-¢ u3n., nepepad. u jon. — Mocksa : M3natensctBo FOpaiit, 2023. — 558 c. — (Bwicuiee
obpaszosanne). — ISBN 978-5-534-16033-8. — Texkcr : anekrponnbii / O6paszoBarenbHas miatdopma IOpait [caift]. —
URL: https://urait.ru/bcode/530296

5. OOmass ¥ HeopraHuueckas XUMHUs. 3aladHuK : yueOHoe mocobme s By3oB/ C. C.baOkuna [u map.]; HOA pemakiuei
C. C. ba6kunoii, JI. JI. TomuHoii. — MockBa : U3garensctBo FOpaiit, 2023. — 464 c¢. — (Bricmee obpazoBanue). — ISBN 978-5-
534-01498-3. — Tekct : anekrponnsri // O6pasosarensHas wiardopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/511075

6. Pocun, 1. B. O6mas u Heopranndeckas xumus B 3 T. T. 1. O6mas xumust : yaeOHuk a7 By308 / . B. Pocun, JI. JI. Tomuna. —
Mockgsa : MznatensctBo FOpaiit, 2023. — 426 ¢. — (Bricuee o6pazoBanue). — ISBN 978-5-9916-3816-6. — TekcrT : 3JeKTpOHHBII
// ObpaszoBatenbHast mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511256

7.  Pocun, U. B. O6mias u Heoprauudeckass xumus B 3 1. T. 2. Xumus S-, d- u - anemenTos : yuebuuk s By3os / U. B. Pocwum,
JI. . Tomuna. — Mocksa : U3aarensctBo FOpaiitr, 2023. — 492 c. — (Boicmee oOpazoBanue). — ISBN 978-5-534-02292-6. —
TekcT : anekrponnsrit // ObpasosarenbHas mwiardhopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/511254

8. Pocun, U. B. O0mas u nHeopranuyeckas xumuss B 3 T. T. 3. Xumus p-snemeHToB : yueOHuk ans By3os/ U. B. Pocun,
JI. . Tomuna. — Mocksa : M3aarensctBo FOpaiit, 2023. — 436 c. — (Boicmee oOpazoBanue). — ISBN 978-5-534-02294-0. —
TekcT : anekrponnsrit // O6pasosarenbHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511255

9.  Cubupxkun, A. A. Bomopoa: KoHcekT JeKiuil Mo Kypcy HEOpraHHUeCKoW XuMuH : yuebnoe mocobue / A. A. CHOUpKUH. —
Hwxnuit Hosropon : HHI'Y um. H. U. Jlo6auesckoro, 2022. — 17 ¢. — Tekcr : 31ekTpoHHbIi // JIaHb : 2IeKTPOHHO-0MOIMOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/344564

10. Cubupkun, A. A. T'anorensl. KoHCHEKT NeKIUii 110 KypCy HEOPraHMYECKOH XUMHH : yueOHoe nocodue / A. A. CuOupkuH. —
Hwxuuit Hoeropon : HHI'Y um. H. W. Jlo6aueBckoro, 2022 — Yacts 1 — 2022. — 18 ¢.— TexkcT : anexTponHsIii // Jlanb :
NEKTPOHHO-OuOHoTeuHast cuctema. — URL: https://e.lanbook.com/book/344669

11. Cubupkus, A. A. Tanorersl. KOHCIEKT JIEKIUH IO KypCy HEOPraHHUECKOW XUMHUH : yueOHoe mocobue / A. A. CuOupkun. —
Hwxknuit Hosropon : HHI'Y um. H. U. Jlobauesckoro, 2022 — Yacts 2 — 2022. — 14 c. — Tekct : snexTpoHHsblii // JlaHb :
aIIeKTpOHHO-0MOHoTeunas cucrema. — URL: https://e.lanbook.com/book/344672

12. Cubupkun, A. A. Kucnopoa: KoHcrekT nekiuii o Kypcy HeopraHu4eckoi Xxumuu : yuebHoe nocodoue / A. A. Cubupku. —
Hwxuuit Hosropon : HHI'Y um. H. U. Jlo6auerckoro, 2022. — 20 ¢. — Tekcr : 31ekTpoHHbIi // JIaHb : 31eKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/344567

13. Cwmapsirun, C. H. Heoprannueckas xumus. IIpaktukym : yueOHo-npaktuueckoe nocobue / C. H. Cmapeirun, H. JI. barnaser,
W. B. [laiinakoBa. — Mocksa : U3narensctBo FOpaidt, 2022. — 414 c. — (bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-9916-
2736-8. — Tekcr : anekTpoHHBIH / ObpazoBartenbhas miatrdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/509103

14. CysopoB, A.B. OOmas u HeopraHuyeckas xumus. Bompockl u 3amauu : ydyeOHOe mocobue s By3oB/ A. B. CyBopos,
A. b. Hukomnbckuiit. — 2-e u3n., ucnp. u non. — Mocksa : MznarensctBo HOpaiit, 2023. — 308 c. — (Beiciee oOpa3oBanue). —
ISBN 978-5-534-07902-9. —  Tekct : onektpoHHblii // OOpasoBarenbHas tiatpopma  IOpaiit  [cait]. —
URL: https://urait.ru/bcode/516152

15. TarapunoBa, O. C. Heoprannueckas xumus. KoHcnekT snekuuii : yueoHoe nocodue / 3. C. TarapuHoBa, A. A. BoOpoBHHKOBA.
— Kewmeposo : Ky3['TY umenu T.®. [opbauesa, 2013. — 63 c¢. — Tekcr : aneKTpoHHBIH // JIaHb @ 3J1€KTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/69527

16. Tynwukun, E. 1. Xumus. B 2 4. Yacte 1. O0mmas u HeopraHmdeckas XuMus : yaeOHuk 11 By3oB / E. U. TynukuH. — 2-¢ u31.,
uctp. u gon. — Mocksa : MznatensctBo FOpaiit, 2023. — 385 ¢. — (Bricmee oopazosanue). — ISBN 978-5-534-02226-1. — Tekcr
: aneKTpoHHBI // O6pasoBarenbHas mwiatdopma KOpaiit [caiir]. — URL: https://urait.ru/bcode/513685

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TeJIEKOMMYHMKAIMOHHOM ceTH ""UHTepHeT"

6.2.1. HammonampHas 6a3a JaHHBIX 3aKOHOIATENHCTBA Pecybnmku Y3bekucran — Www.lex.uz

6.2.2. HarmonansHas 6ubnnotexka nmern Anwmepa Hasown - www.natlib.uz

6.3. IlepeueHb HH(POPMALMOHHBIX TEXHOJIOT Wil

6.3.1 Ilepeyenb NporpaMMHOro odecrneveHust



https://urait.ru/bcode/516548
https://urait.ru/bcode/512568
https://urait.ru/bcode/512569
https://urait.ru/bcode/530296
https://urait.ru/bcode/511075
https://urait.ru/bcode/511256
https://urait.ru/bcode/511254
https://urait.ru/bcode/511255
https://urait.ru/bcode/509103
https://urait.ru/bcode/516152
https://urait.ru/bcode/513685

6.3.1.1|ESET Endpoint Antivirus + ESET Server Security — antuBupycHas nporpamma

6.3.1.2| AdobeReader - mporpamma st mpocMoTpa T0KyMeHTOB B (hopmate pdf.

6.3.1.3|Google Chrome - 6paysep.

6.3.1.4|Moodle - O6paszoBatenshsiii iopran PUIIMAJI ®T'BOY BO «AI'TY» B TAILIKEHTCKOW OBJIACTH PECITY BJIUKU
Y3BEKMCTAH.

6.3.1.5|Mozilla FireFox - 6paysep.

6.3.1.6|Microsoft 365 - mporpammuoe obecrieuenue Iist paboThl C JIEKTPOHHBIMHU JJOKYMEHTaMH.

6.3.1.7|7-zip - apxuBatop.

6.3.2 IlepeyeHs HHGOPMAMMOHHBIX CIIPABOYHBIX CHCTEM H MPO(ECCHOHATBHBIX §a3 JaHHBIX

6.3.2.1|DnexkTpoHHo — OubIMoTeYHas cucTema «JIaHby

6.3.2.2|O6pa3oBartenbHast miatdhopma «tFOpaiT»

6.3.2.3|{udposoii oopazoBatenbHblii pecypc «|IPR SMART»

6.3.2.4|HanmonanbHast 6a3a JaHHBIX 3aKOHOAATENBCTBA PecyOnuku Y36ekuctan — Www. lex.uz

6.3.2.5|OtkpeiThie Kypebl o xumun https://www.lektorium.tv/chemistry

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAY JIS)

7.1|Aynutopus 1Sl IpOBeIeHHS JIEKIIMOHHBIX 3aHATHI, 000pynoBaHHas yueOHOI Mebenbio nocka. HaGop
JEMOHCTPALIOHHOTO 000PYIOBaHUS

7.2|Aynutopust 1715 IpoBeAeHHs 1a00paTOPHBIX 3aHATUIl 000pynoBaHHAs yueOHOU MeOenbro:  IIkad BeITsKHOM, [lIKadbl
IS XpaHEeHHS! XUMHIECKAX PEaKTHBOB, MOIKa, CTOIBI XUMUUYECKHE, TaOypeTsl, ayANTOPHAS HOCKa (MeNoBast), CTOJI,
CTYJ Ui npernojaBaTens. KoMmiuekT XuMudeckoil HoCyabl B COOTBETCTBUH € TEMATHKOM IPOBOIMMBIX 1a00paTOPHBIX
3aHsATUil; CTEHABI IO TEMAaTHKE AUCLUIUINH: IEPUOJUYECKas CUCTEMa XMMUUeCKUX dneMeHToB [I.M. Menneneesa,
PAcTBOPUMOCTb KHCJIOT, OCHOBAHUH U COJIEH B BOZE, PAJl CTAHAAPTHBIX JIEKTPOHBIX OTEHIUAIOB

7.3| AyauTopwust 17151 MPOBEACHHS TPYIITOBBIX U MHANBHIYAIbHBIX KOHCYIbTAIMH, TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOUHON
aTTecTaluu, 000pyaoBaHa  yueOHO MeOeJblo, 0CKa.

7.4| AynuTopus sl CAMOCTOSATENBHON paboThI — MOMEIICHNE, OCHAIIICHHOE KOMITBIOTEPAMH C BBIXOJIOM B ceTh MIHTEepHeT,
obecrieunBaeT AOCTYI K IEKTPOHHO-OMOINOTEUHBIM cucTeMaM, B OOpa3oBarenbHblil nopran guinana @PI'BOY BO
«AT'TY» B TamkenTcko# obmactu PecriyOoinku Y30ekucTaH.

8. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHHUIIVIMHBI (MO/LY JIS)

1.Myxunosa 3.111.  Xumus. MeTogruyecKne YKa3aHHsI 110 BBIMOIHEHHIO CAMOCTOSTEILHON PaboThl 00YUAKOIIUXCS 1) HATIPABJICHHS
05.03.06 Jkonorus u npupoaonoiap3oBanue, Gumman AITY, 2023. — - URL: https://portal .astutr.uz/.

2. Myxumosa 3.11. Xumus. MeToandeckue yKasaHus Iist 1abopaTopHbIX paboT obydaromtuxcs st Hanpasierns 05.03.06
Okoorus u npupoomnoib3osanne, Gunmnan AI'TY, 2023. —URL: https://portal.astutr.uz/




[Ipunoxenue k paboueit mporpamMme
JIUCITUTLTAHBI (MOIYIIS) «XUMUSD»

Ocobennoctu peanuzanuu PIIJ] npu HaIu4Yuy B KOHTHHTEHTE 00Y4AIOUIUXCSH ¢ OTPAHNYEeHHBIMH
BO3MOKHOCTSIMH 310POBbSI 110 3PEHHIO

B Owmane B pamkax cozgaHus 0e30apbepHOil 00pa3zoBaTeNbHOW Cpefpl A OOYyYaroIIuXcs C
OTPaHMYCHHBIMH BO3MOXHOCTSMHU 3[0pPOBbSl IO 3PEHHMI0 OpPraHM30BaHbl MH(GOPMALMOHHBIE yKa3aTeld ¢
WCTIONB30BaHUEM TaKTWIIbHOTO IpudTa o cucreme bpaiins. Caiit ®@uinana uMeeT BEPCUIO 1151 Cl1a00BUISIIHX.

1. Peanuzanus PIT/I MOXET OCyIIECTBIATHCS C UCIIOJIB30BAHUEM NUCTAHLIMOHHBIX TEXHOIOTUH.

2. Meroaunueckue ykazaHUs A 0Oy4aroIIMXCsl [0 OCBOCHHWIO JUCLMWIUIMHBI (MOAYJISl) MPEACTABICHBI B
aymuodopmare.

3. ®opma npoBeneHHs IPOMEKYTOYHOHN aTTECTALMK 110 JUCUUIUIMHE YCTaHABIMBACTCA U1l 00YUarOIIUXCS C
OB3 ¢ yueToM NHINBHIYANbHBIX TICUXO(PU3NUECKUX 0COOEHHOCTEH (YCTHO, MUCBMEHHO Ha OyMare, MMCbMEHHO Ha
KOMITbIOTEpE, B (DOPME TECTHPOBAHUS U T.I1.).

4. Ilpu mpoBeaeHNH MPOMEXKYTOUHOTO KOHTPOJIS OOydaroumeMycs MpH HEOOXOJMMOCTH TPEeNOCTaBISIETCS
ACCHCTEHT.

5. Ilpu mpoBeneHHH HPOMEXYTOYHOTO U TEKYILIErOo KOHTPOJIS C HCIOJB30BAHUEM ACCHUCTUBHBIX CPEICTB
00ydJaromeMycst peJoCTaBIsAeTCs IOMOIHUTEIbHOE BPEMsI JJIs IOATOTOBKH OTBETA.

Oco0ennoctu peasuzauuu PII/I npu Hau4nu B KOHTUHIeHTe 00YYAIOLIUXCS ¢ OTPAHUYeHHbIMU
BO3MOKHOCTSIMH 3710POBBSI MO CIYXY

1. Peanuzamust PITJ] MoXeT OCyIIeCTBIATHCS C UCIIOJIB30BAaHUEM TUCTAHIIMOHHBIX TEXHOIOTHH.

2. Ilpu mpoBeneHWM TNPaKTUYECKUX (ITa0OpATOPHBIX) 3aHATHIA MPOW3BOIUTCS TyONHpPOBAHHE 3BYKOBOU
CTIpaBOYHON MHPOPMALIUKN BU3YaTHLHOM.

3. ®opma npoBeneHHS IPOMEKYTOYHOH aTTEeCTALMK 110 TUCUUIUIMHE YCTaHABINUBACTCS AJIS1 O0YHaOLIUXCS C
OB3 ¢ yueToM WHAMBHIIyaTbHBIX TICHXO(H3MUECKUX 0COOEHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, MICHEMEHHO Ha
KOMIIbIOTEpE, B (hOpME TECTUPOBAHHUS U T.I1.).

4. Ilpyn npoBeneHUH NPOMEXKYTOUHOTO KOHTPOJIS O0y4aromeMmycsl Mpu HEOOXOTUMOCTH MPEAOCTABISIETCS
ACCHCTEHT.

5. Ilpu npoBeneHMH NPOMEXKYTOYHOTO U TEKYLIErOo KOHTPOJISA C HCIOJIb30BAHUEM ACCHUCTUBHBIX CPEICTB
00ydJaromemMycst IpeJoCTaBIseTCs TOMOIHUTEIbHOE BpeMs AJIs TIOATOTOBKH OTBETA.

Oco6ennoctu peanuzanuu PIIJI npu HaIu4YuM B KOHTHHT€HTE 00y4AaI0IIUXCSI ¢ OTPAHMYEeHHBIMU
BO3MOKHOCTSIMHU 310POBbsl, HMEIOLIUX HAPYLIEHHsI ONIOPHO-ABUIaTe/ILHOTO annaparta

B ®wimane B pamkax co3gaHus 0Oe30apbepHOl 00pa30oBaTENbHOW Cpelbl JJIs  O0YYaroIIUXCs C
OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 370POBBSI, UMEIOIINX HAPYIICHHUS OMIOPHO-IBUTATEIBHOTO amapara, Kopiyca, B
KOTOPBIX peanu3yercsi oOpa3oBaTelbHAs AEATENBHOCTh, YKOMILIEKTOBaHBI HEOOXOIMMBIM 000pYJOBaHUEM IS
00JIETueHHs IOCTYIA B ayAUTOPHH U 00CTYKUBAIOIINE TIOMEIICHUSI.

1. Peanuzanus PIT/I MOXeT OCyIIECTBIATHCS C UCIOIB30BAHUEM AUCTAHLIMOHHBIX TEXHOJIOTUH.

2. Tlpu mnpoBepeHUMH TpPaKTUYECKUX (JIA0OPATOPHBIX) 3aHATHIA 00ECIIEYMBACTCS BO3MOXKHOCTH OCBOCHUS
MIPaKTHYECKUX HaBBIKOB oOyuaromumcs ¢ OB3 ¢ ygeTom ero nHANBUAYATbHBIX (HU3NIECKUX BO3MOXKHOCTEH.

3. ®opmMa npoBeIeHHUs TPOMEKYTOYHOM aTTECTALMH 110 TUCHUIUIMHE YCTaHABIMBACTCS AJIS1 00YUaIOIINXCS C
OB3 ¢ yueToM MHIUBHYaTbHBIX TICHXOPU3NUECKUX 0COOEHHOCTEH (YCTHO, MUCBMEHHO Ha OymMare, MMCbMEHHO Ha
KOMIIbIOTEpE, B hOpMe TECTUPOBAHUA U T.I1.).

4. Ilpu npoBeaeHNH MPOMEXKYTOUYHOTO KOHTPOJIA OOydaroumieMycs MpH HEOOXOOMMOCTH HpPEAOCTaBISIeTCs
ACCHICTEHT.



