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1. HEJHA U 3AJJAYA TNCHUIT/INHBbI

1.1. Hean aucuMnnHbI

[{esn1bt0 OCBOCHUS AUCHMIUIMHBI - TEOPETUUYECKOE U MTPAKTUUECKOE OCBOCHHUE
byHIaMEHTAIBHOM ~ XUMHYECKOM  TMOATOTOBKOHM, TMO3BOJISAIONIEH  Oyaynium
CIICIMAJINCTAaM  OPUEHTHPOBATHCA B  HAYYHO-TEXHMYECKONW  WHMOpMaIUH,
HCTIOJIb30BATh XUMUYECKHE MMPUHIIMIIBI U 3aKOHBI, @ TAKXKE PE3YIbTaThl XUMHUYECKUX
OTKPBITHH B T€X 00JIACTSIX TEXHUKH M MAIIMHOCTPOCHHMS, B KOTOPHIX OHU OYyIyT
TPYIUTHCS;

- (¢hopMHUPOBaHHE OCHOB HAy4YHOTO MBIIUICHUS, B TOM YHUCJIE: MOHUMaHUS
TpaHUIl NPUMEHHUMOCTH XHMHUYECKUX IOHSTHM WM TEOPHUM; YMEHHS OICHUBATH
CTENICHb JIOCTOBEPHOCTH PE3YJIbTATOB TEOPETUYECKUX M HAKCIEPUMEHTAIBHBIX
VICCIICIOBAHUN; YMEHHS TJIAHUPOBATh XUMUYECKUN U TEXHUYECKUN SKCIIEPUMEHT U
00pabaTbIiBaTh €ro pe3yJibTaThl C HUCIOJIb30BAHUEM COBPEMEHHBIX METOJOB U
TEXHOJIOTHA.

1.2. 3axayu ocBOeHUA TUCHHUILIHHDI

- W3y4YEHHE MPEACTABICHUNW O pOJIM XUMHM M XHUMHUYECKUX CHUCTEM B
OKPYXKaIoLIEM MUPE;

- U3YYECHUE OCHOBHBIX TMOHATUM M 3aKOHOB XMUMHHM, OBJIAJCHUE METOJAMU
pEILIEHUS] XUMUYECKHX 3a/1aY;

- YCBOGHHE  MaTepuajioB 10  (PUBUKO-XMMHUYECKHMM  CBOMCTBaM
KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, CIOCO0aM HX TOJIYYCHHS; 110 MapKHPOBKE
KOHCTPYKITMOHHBIX ~ MaTEpPHaOB, OMNPEACICHUIO WX BHJA, pacIIH(ppOBKE
XMMHUYECKOTO COCTaBa U CBOMCTB;

- U3YYEHHUE 3aKOHOB TEPMOJMHAMUKH U KUHETHKU JIISL pEIICHUS BOIpoca
0 BO3MOXHOCTH OCYIIECTBJICHUS XUMUUYECKUX PEAKIIUN B 3aJJaHHBIX yCIOBUAX,
OCBOCHHE CTPOCHUSA ATOMOB U MEPHOJUYECKOTO 3aKOHA U CBOMCTB 3JIEMEHTOB
Ha 3TON OCHOBE B nepuoaunueckoit tadnune /.M. Menaeneesa;

- (popMHpOBaHNE HABBHIKOB OMHCAHUS XUMUUYECKUX M DJIEKTPOXUMHUUECKUX
CHUCTEM C TIOMOIIIbI0O OOMEHHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB,
M3y4YE€HUE CBOMCTB M 3aKOHOMEPHOCTEMN AJIEKTPOXUMHUUYECKUX CUCTEM.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JlucnunianHa «XUMHS» OTHOCHUTCS K JUCHHILUIMHAM O0s3aTelIbHON dYacTu
omoka b1 ydeOHoro miana.

3. HEPEYEHbD IINTAHUPYEMBIX PE3YJIIBTATOB OBYYEHUA 110
JUCIIUIIVIMHE

[Ipouecc n3ydyeHus! JUCHMILTUHBI « XUMHUS» HaIpaBieH Ha (OPMUPOBAHHE
CIIEIYIOIINX KOMITETEHLINM:

OIIK-5 - Chooco0eH MCHOJB30BaTh OCHOBHBIE  3aKOHOMEPHOCTH,
JCUCTBYIOIIME B TMPOLIECCE W3TOTOBIEHUS MAITMHOCTPOUTENBHBIX —HW3CIHIA
TpeOyeMOoro KadecTBa, 3aJaHHOTO KOJMYECTBAa [P HAMMEHBUIMX 3aTpaTrax
0OLIECTBEHHOT'O TPyAa



Komnerenuus

Pe3yabTaThl 00y4eHUs1, XapaKTePU3yIOIIUe
chopMHpPOBAHHOCTH KOMIIETEHUNH

OIIK-5

3HaTh OCHOBHBIE TOHATUS M  ONpEAETCHUS
XUMUYECKUX 3aKOHOB, KOTOPBIM IOJYMHSIOTCS
XUMHUYECKHE CHCTEMbI, METOJbl aHAJN3a CHUCTEM,
a TakkKe pas3fenbl XMMHH, HEOOXOAMMBIE IS
IEJICHAIIPABJIEHHOT O MPAKTUYECKOTO MPUMEHEHHUS
B npodeccuoHaTbHOM noie npoduiis
OJITOTOBKU

YMeTh 3amuchiBaTh YpaBHEHUS IPOTEKAIOITUX
XUMUYCCKAX  PEaKIUid W OOBICHATH  HX
pe3yibTaThl, AaHAIM3UPOBATh W  NPUMCHSTH
XUMHYECKHE TIPOIECCHl IS pEIIeHUs  3amad
no 0OeCNeYeHHI0 TMOBBINICHHOTO  KadyecTBa
paboThl 000PYOBAHUS.

BJ'IaI[eTI) HaBbIKaMHM HCIIOJIB30BaHHUA XUMHNYCCKHNX
3aKOHOB B Ba)KHEHIIINX IMPAaKTUICCKHX
IMPHUIIOKCHUAX u HaBbIKaMH pa6OTBI B
XUMHUYCCKHUX Ha60paTOpI/I$IX, a TaKXKC HaBbIKaMHU
INOCTAHOBKH XUMHUYCCKOI'O OKCIICPMMCHTA.

4. OFBEM JUCHUIIJINHBbI
OO6m1ast TPy10€MKOCTh JUCIUTIIMHBI « XUMHS» COCTaBISET 4 3.¢.
Pacnipenenenue Tpy10€MKOCTH TUCUMITIMHBI IO BUJAM 3aHATUA

o4Hasi popma 00yueHust

. Bcero | CemecTpbl
Bunbr yue6HOM paboThI
4acoB 2

AyIUTOpHBbIE 3aHATHSA (BCEr0) 36 36
B Tom yuce:
Jlexiuu 18 18
[Tpaktuueckue 3ausatus (113),
B TOM 4Hcjie B (hOpME MPAKTHICCKOU MTOATOTOBKH - -
(npu nanuuuu)
Jlabopatopusie pabotsl (JIP),

B TOM 4HCJIE B (hopMe mpaKTHIecKoi moaroTopku| 18 18
(npu nanuuuu)
CamocTosiTesibHasI padoTa 108 108
Buibl mpoMeXyTOYHOM aTTeCcTaIuy - 3a4eT C N 3a4eT ¢
OIICHKOM OLICHKOH
OO6mmas TPy 10€MKOCTb:
aKaJICMHUUECKHE Yachl 144 144
3a4.e1. 4 4




5. COAEPXKXAHHUE JUCHUIIJINHBI
pa3esioB

5.1 Conep:xxanne

AUCIUIIINHBI

TPYAOEMKOCTH 110 BUAAM 3aHATHHI
o4yHast popma 00yyeHuUst

H

(MOJIYJIST)

pacnpeaeieHue

Ne
/i

HawnmeHoBaHuE TeMbI

Conepxkanue paszena

Jlekn

JIab.
3aH.

CPC

Bcero,
qac

1.

Beenenne. (OCHOBHBIE  IOJIOXKEHHS
aTOMHO — MOJIEKYJSIPHOTO CTPOEHHS
aTtoma.

IIpeamer u 3amaun Kypca. Xumusi u
€€ CBs3b C [pyrMMM HayKamMu B
W3yYeHHUH TPUPOABI U Pa3sBUTHA
TEXHUKU. 3HAueHHEe XUMHUYECKUX
3HaHUHI Juis CTYJEHTOB
MAaIIXHOCTPOUTEIbHBIX
CIIEIIAAJIbHOCTEN.

3aKOHBl |
9KBHBAJICHTOB.

OCHOBHEBIE
THOHSTHS. 3aKkoH
I"a30BbI€ 3aKOHEL.

12

16

Xummdeckas TCPMOANHAMMKA.

OHepreTrka
MIPOLIECCOB.
XUMHYECKON

XUMHYECKUX
OCHOBHBIE  TTOHATHSA

TEpPMOANHAMUKH.
OHTANBIHUS. [lepBerit 3aKOH
TePMOAMHAMUKH. 3akoH Ilecca mu
cienctBus w3 Hero. [lonstne 00
sHTponuu. IlpuMeHeHue BTOpPOrO
3aKOHa TEPMOJMHAMUKHA K
XUMHYECKHM Ipoleccam.
CpobOonnas sHeprus ['mbbOca - kak
KpUTEpHii TePMOAUHAMHUUYECKON
BEPOSITHOCTH WM MHTEHCHBHOCTH
MPOTEKaHNs XUMHYECKUX
IIPOLIECCOB. Tpetuit 3aKOH
TEPMOJMHAMHUKH.

12

16

Xummudeckass KHHETHKA U paBHOBECHE.

OCHOBHBIE TIOHSTHSI XHMHYECKOH
KHHETUKH: CKOPOCTh, KHHETHYECKOE
ypaBHEHHE, IOPSIOK pEakiuH, &
MOJIEKYJISIPHOCTb. 3aBUCHMOCTh
CKOpPOCTH pEeaKLUU OT pPa3IuyYHbIX
(axkTopoB. 3aK0H JIEHCTBYIOIIMX
Macc. [IpaBuno  Bantr-TI'odda.
OHeprusi  aKTHBalMd, YpaBHEHUE
Appennyca. CocrosiH1e
JMHAMHYECKOTO paBHOBECHSL.
Tepmonn- HaMmudeckas IpUpona
XHUMHYECKOTO paBHOBECHSL.
KoncranTa paBHOBecHs, crTOCOOBI €€
BeIpakeHUs. CBS3p  KOHCTaHTHI
CMeleHne mojgoKeH!sT PaBHOBECHS.
ITpunuun Jle-Illarense.

12

16

[lepromnueckass cucTeMa >IEMEHTOB
J. . Menneneena.

KBaHnTOBO-MexaHWUEeCKass  MOJENb
CTpOoe- HHUS aTOMOB. OJIEKTPOHHAS
CTPYKTypa aTOMOB M €€ CBs3b C
MepUOANYECKOMN CHUCTEMOH
sneMeHTOB. [IpuHIMD HauMeHblIeH
sHepruu, npuHiwmn [aynu u npasuio
Xynna. [lepuonnueckuii 3axkon . 1.
Menneneesa, nepuoaudecKas
cucrema. 3aKOHOMEPHOCTU
W3MEHEHHS AaTOMHBIX paJlyCoB U
JHEPTEeTHIECKUX XapaKTEPUCTHK
aTOMOB  Pa3IMYHBIX  3JIEMEHTOB.
OHeprusi MOHU3ALMU U CPOJCTBA K
JNIEKTPOHY.
DNIEKTPOOTPUIATENHHOCTD.

12

16




KwncnoTHo-0CHOBHEBIC H
OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIE
CBOMCTBA BEIICCTB.

3aKOHOMEPHOCTh HM3MEHEHHS
XHUMUYECKUX CBOWCTB OKCHIOB U
TUAPOKCUAOB 1O TMepuojaM |
rpymmaM. lloHsTHE o0 cCTeneHH
OKHCJICHHUS 3JIEMEHTOB B
COEJIMHEHUSX. ITonsarue 00
OKHCJIUTEIIX U BOCCTAaHOBUTEIISX.
CucreMaTnka OKHCIIH- TeleH U
BOCCTaHOBHTEJICH. Oxwuc-
JINTEILHO-BOCCTAHOBUTEILHEIE
CBOWMCTBA MOHOB, IPOCTHIX BEIICCTB
U coeaWHeHWHA. Meromsl moadopa
KOO(QPHUINEHTOB B  YpaBHEHUSX
OKHCJIUTEIBbHO- BOCCTAHOBUTEIBHBIX
peakuui. Hanpasnenue
OKHCJIUTEJIBHO- BOCCTAHOBUTEIHHBIX
peakui.

12

16

XUMHYECKHE CUCTEMBI.

PactBopsl. PazbaBneHHbIe pacTBOPHI
HE JJeKTpoiauToB. 3akoH [eHpu.
3aKkoH Payns. PacTBOpEI
3JIEKTPOJIUTOB. CocrosiHue
pacTBOPOB CIAOBIX 3JIEKTPOJIMTOB.
Crenenp nmucconnanuu. KoHcranra
Jmuccoranyu. Jucconmanus BOIBL.
Honnoe npowusseaenue Boasl. PH -
BOJIOPOMHBIA TIOKA3aTeNlb PEAKIIH
cpensl.  CocrostHHE  PacTBOPOB
CHITBHBIX 3JIEKTPOJINTOB.
AKTHBHOCT W  HOHHas  cwia
pacTBOpPOB.

12

16

QHCKTPOXI/IMI/I‘ICCKI/IC CHCTEMBI

Bo3HUKHOBEHME CKayKa MOTEHIMANA
Ha MeKpa3HOM TpaHuIe
MPOBOIHUKOB 1- TO U 2 - ro poja.
DNEeKTPOIHbIE CUCTEMBL.
CranpapTHbIH NIEKTPOAHBIN
noteHuan. YpaBHeHue HepHcra.
YcTpoiicTBo u pabora
raJbBaHUIECKOTO JJIEMEHTA.
[Iporecce! ar1eKTpoar3a B paciuiaBax
" pacTBopax 3JIEKTPOIIUTOB.
TepmoauHamu- qeckas
BO3MOXKHOCTb n
MOCJIEI0OBATEILHOCTh  TPOTEKAHUS
pa3IM4YHbIX KaTOJHBIX W aHOJHBIX
IpPOLECCOB  HPH  DIIEKTPOJIH3E.
ITpumenenue JJIEKTPONIN3a B
TEXHOJIOTUH MAITHHOCTPOCHHS

12

16

Koppo3ust MeramioB u 3amura OT
KOPpO3HH

XapakTepucTHKa KOPPO3HOHHBIX
MPOLIECCOB M WX KJaccH]UKaIys.
XumH4eckasi U dJIEeKTPOXUMHYECKast
KOppo3us. Meroasl  3aluThl  OT
IIEKTPOXMMHUYECKONH KOPPO3HH.

12

16

CBolicTBa METAJIVIOB M UX COECTMHECHUN

Merannnuyeckas CBSI3b u eé
OCOOEHHOCTH. VCcTOHYUBOCTE
METAJUIOB B pa3IMYHBIX Cpeaax.
IMaccuBHOCTH  MeTamumoB.  O630p
CBOMCTB, NPOCTBIX  COEIWHEHUH
METaJNIOB M XapakTep XUMHYECKOH
CBSI3M B HHUX. [ammapl, OKCHIBI,
TUAPUIBI,  HUATPHUIOBI,  KapOWIbI,
OGopuabpl U cuIuIuAbl. BaxHeimve
CBOICTBa COEIMHEHUH,
HCIOJIb30BaHWE HMX, a  TakKkKe

12

16




MCTAJLIOB u CIIJIaBOB B
MAIIUMHOCTPOCHHUH.

HUtoro 18 18 108 144

5.2 Ilepevennb 1a60paTOPHBIX PadoT

ouHasi popma o0yueHust

1. Kiaccel Heopranuyeckux coeauHeHHiH. OCHOBHBIE CTEXHMOMETPHUECKUE 3aKOHBI
xuMun. OnpeniesieHne XUMHUYECKOTO SKBUBAJICHTA METAJLIA.

2. OrmpeneneHue TEPMOJMHAMHYECKHX XapaKTepHCTHK peakuuil. Tepmuueckas
YCTOWYHMBOCTh KapOOHATOB. BimsHue TemmepaTypbl M KOHIEHTPALMH HAa CKOPOCTh PEaKIHU.
W3ydenue coCTOSTHHUS XUMUYECKOTO PABHOBECHSI.

3. OCHOBHBIE TOHATUS XMMHYECKOW KHHETHKH: CKOPOCTb, KHHETHYECKOE YpaBHEHHE,
HOPS/IOK peaKLnH, €€ MOJIEKYIISIPHOCTb.

4. 3aKOHOMEPHOCTH M3MEHEHHS XMMHYECKHX CBOMCTB 3JEMEHTOB M HUX COCIMHECHHUH B
nepuoanyeckon cucreme /1. 1. Menneneena

5. M3y4enne OKHCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

6. DJEeKTPOJHBIE CUCTEMBI M AJIEKTPOIHBIC TOTEHIIUAIIBL. | albBAHUYECKHE DIIEMEHTHI.

7. O01Ie CBOMCTBA METAILIOB.

8. Koppo3ust MeTaioB 1 3aluTa OT KOPPO3HUH.

6. MIPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
6.1. KypcoBoe npoekTupoBanue
He npenycMoTpeHo y4eOHbIM MJIaHOM
6.2 KoutpoubHble padoThl s 00y4alOIIUXCH 3204HOH (OpPMBI
o0y4yeHusl.
He npenycMoTpeHO yuyeOHBIM IIIIaHOM

7. OHEHOYHBIE MATEPUAJIBI 1JI5A ITPOBEJAEHU S
IMPOMEXKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCSI ITO
JUCHUILJIMHE

7.1. Onucanue nokasarejied 1 KpUTepHeB OLIEHMBAHUS KOMIeTEeHUUMI
HA pa3jJIMYHBIX 3Tanax ux ¢GopmMupoBaHus, ONMCAHHUE KA OLlEeHUBAHUSA

7.1.1 Dran Tekymero KOHTPOJIst

Pe3ynbTaThl TEKYIIEro KOHTPOJS 3HAHUW M MEXKCECCHOHHOM aTTecTalluu
OIICHUBAIOTCS MO CJIEAYIOIIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAHY.

Pe3yabTarsl 00y4yeHnus, Kpurepun
Kommne- XapakTepu3ymoume OlLleHNBAHMS ATTECTOBAH He arrecToBan
TEeHIUA ¢(pOpMHUPOBAHHOCTH
KOMIIETEHIIUH
OIIK-5 3HaTh MeToAbl aHalu3a|AKTHUBHASA Brimonaenue Hesrimonnenue

CUCTEM, a TaKXKe pa3leiblpadoTa Ha paboT B CpOK, paboT B CPOK,
XUMHH, HEOOXOoAMMBIE JUIsAp1a0d0paTOpHBIX |MpelyCMOTPEHHBIH |[IpelyCMOTPEHHbII
LIE€JIEHANIPaBIEHHOT O BaHATUSAX, B paboumx B paboumx
MIPAKTUYECKOTO OTBEYAET HA nporpammax porpammax
MIPUMEHEHUS B[r€OpETUUECKHUE




npodeccuoHaTbHOM  TI0JIE[BOMPOCHI TPU
podust TOArOTOBKU BaIUTE

[TabopaTOPHBIX

abot

VYmetrp ananuszupoBaTh u|Pemenue Brinonnenue Hespimosnnenue
MPUMEHATh  XUMHYECKHUE|CTaHAAPTHBIX paboT B CPOK, paboT B CpOK,
IOPOLECCHl ISl PEIICHUs [IPAaKTUYECKUX |IpeayCMOTPEHHBIH |IpeyCMOTPEHHBIH
3ajad 1o oOecnedeHuro|3anady, B paboumx B paboumx
NOBBIIIEHHOTO  KadecTBa|HalucaHue M| MporpaMmax mporpaMmmax
paboTel 000PYIOBAHHS. BBITIOJTHCHHE

J1a00paTOPHBIX

pabot
Bnanets HaBblkaMu |Pemienue Brinosinenue Hespinosnenue
HCTIONIb30BAHUS MPUKIIATHBIX paboT B CPOK, paboT B CPOK,
XUMHUUYECKUX 3aKOHOB B|3aJay B|IpelyCMOTPEHHBIH [[IpeTy CMOTPEHHBII
BAKHEMIIINX KOHKPETHOU B pabounx B pabounx
MPaKTUYECKUX IpeIMETHOM nmporpaMmmax porpaMmmax
MPUIIOKEHUSAX U HaBBIKaMH |00J1acTH,
IIOCTAaHOBKH XHWMHYECKOI'O|BBIIIOJIHEHHUE
JKCIIEpPUMEHTA. I1aHa 1o

1a00paTOPHBIM

paboTam

7.1.2 ITan mpoMe;KyTOYHOr0 KOHTPOJISI 3HAHUI
Pe3ynbTaThl MpOMeXyTOYHOTO KOHTPOJIS 3HAHUN OLIEHUBAIOTCA B 2 CEMECTpE

JUTsl O9HOM (POPMBI OOyUEHHUS 110 CUCTEME:

«OTIHUYHO»,

«XOpOoILIo»,
«YAOBJICTBOPUTCIIBHO»
CHCYHOBJICTBOPUTCIILHO).

Komne |Pe3yabTaThl Kpurtepuu | Otauyno Xopouio Yaosa. Heynoga.
- o0yueHmus, OlleHMBAHUSI
TEHIIH |XapaKTepu3youme
1 |chopmMupoBaHHOCT

b KOMIETeHIHH

OIIK-5 |3uars METOIBI Tect Brmonaenn | Beimonnenne tecta | Beimonaenne tecta | B Tecte
aHajgu3a CHCTEM, a € TecTa Ha ua 80- 90% na 70- 80% menee 70%
TaKKe pazensl 90- 100% MPaBUIIBHBI
XHUMHH, X OTBETOB
HEOOXOMUMBIC IS
LIeJICHANIPABIEHHOTO
MIPaKTHYECKOTO
MIPUMEHEHHS B
poheCcCHOHATTEHOM
rnoJe ripodust
TTOJTOTOBKH
Ymers Pemenne 3anauu IIponemoncTp IIponemoncTpuposa | 3amauu He
aHAIM3MPOBATh M |CTAaHAAPTHBIX| PELICHBI B | MPOBaH BEPHBIN X0OA H BEPHBIH X011 pelIeHBI
TIPUMEHSATH MPAaKTHYECKH| TIOJHOM |pelIeHus BCeX, HO HE pelieHus B
XMMHYECKHE X 3a71a4 obbemMe U TIOJTyY€eH BEPHBIH | OONMBIIMHCTBE 33134
TIPOLIECCHI ULt MIOTY4EHBI OTBET BO BCEX
pemieHust  3agad Mo BEPHBIE 3agadax
o0ecreueHnIo OTBETHI
IIOBBIILIICHHOT'O
KauecTBa  pabOThI
000pyTOBaHUsI.




Bunanets HaBbikamu|Pemenue 3amaun | [Ipogemonctpuposa | [IpogemoncTpuposa | 3amaun He
HCIOJIb30BaHUSA IIPHUKIIAJHBIX | PELICHBI B H BEPHBIN X0/ H BEPHBIN X0 peleHsl
XUMHUYECKHUX 3aJ1a4 B MOJIHOM  |pelIeHus Bcex, HO He peleHus B

3aKOHOB B|KOHKpETHOH | o0BEeMe n MOJTy4€H BEPHBIN | OONMBIIMHCTBE 33134
BaXKHEHIINX IIPEAMETHON | MOIy4YeHbI OTBET BO BCEX

MPAKTHUECKHUX obnactu BEpHbIE 3a/a4ax

IMIPUITOKCHUAX u OTBCTHI

HaBBIKaMU

NIOCTAaHOBKHU

XUMHUYECKOTO

JKCIIEPUMEHTA.

7.2 HpHMepHLIﬁ nepeIcHb OICHOYHBIX CpeacTB (TI/IIIOBble

KOHTPOJIbHbIE 3aJaHUsl WJIM HHbIE MATEPUAJIbI, HEOOXOAUMbIE ISl OLEHKH
3HAHUI, YMEHHUI, HABBIKOB U (MJIN) ONBITA AeAITEJIbHOCTH)
7.2.1 llpumepHBbIi NepevyeHb 3aJaHUI I OATOTOBKH K TECTUPOBAHUIO
1. Xumuyeckoe NOHATHE «KMOJIb» MOKA3bIBAET:
1) 4nciI0 aTOMOB BEIIIECTBA;
2) 4KCIIO MOJIEKYJI BEIIECTBA;
3) KOJIMUECTBO BENIECTBA;
4) MOJIEKYJISIPHYIO MacCy BellleCTBa.
2. KoanuecTBO BeuiecTBa — 3T0:
1) mopius BemecTBa, U3MEpPEHHAs B MOJISIX;
2) 9HCIIO CTPYKTYPHBIX 4acTuly, pasaoe 6- 10%;
3) macca BelecTBa;
4) HaBeCKa BEIICCTBA.
3. Mexkny maccoii BemecTtBa (M,r), KOJUYECTBOM BellleCTBA
MoJIsIpHOiT Maccoit (M, r/M0J1b) cyliecTByeT COOTHOLICHUE:
1)m=v-M;
2) v=m/M,
3) M =m/v,
4HM=vIm
4. Moasipubiii 00béM raza (Vo,, J), KOJN4eCTBO BelecTBa (V,M0/Ib) H 00bEM
3T0ro0 rasa (V.j) cBsi3aHbl M€Ky CO00i COOTHOILIEHUEM:

(v, MoJIb) H

1) V= VIV,
2) Vy =Vlv;

3) Vm =V,
4)V,=v+V.

5. Cmemiasm kucjopoax u Boaopoa Mmaccoit 10 r m momoxriau. Macca

oOpa3oBaBieiics BOAbI paBHA:
1) 10T,
2) 20T,
3) 11
4) 1,5r.
6. O0BéM xJropa Maccoii 50 kr (H.y.) paBeH:
1) 16 m*;
2) 174 7,
3) 16 1



4) 12000 1.
7. B ocHOBe cOBpeMeHHOI KJIacCu(PUKANUN XUMHYECKHUX 3JIEMEHTOB JICKUT:
1) BaJIGHTHOCT®;
2) cTpO€HHE aToMa;
3) atomHas macca;
4) yucio MPOTOHOB B aTOME.
8. KakoBo moJjiokeHue MeTAIJIOB M HEMETAJJIOB B IIepPUOUYECKOi cucTeme?
1 )MeTasibl pacloI0KeHbl BBEPXY, HEMETAJUIbl BHU3Y;
2) MeTaJuIbl PACTIOIOKEHBI BHU3Y, HEMETAJIBI BBEPXY;
3) Meramibl pacIoOOKEHbl B JIEBOM HIKHEH YacTH MEPUOIAYECKOU
CHUCTEMbI, HEMETAJUIbl — B IPABOW BEPXHEU YaCTH;
4) MeTaibl PacloJIOKEHBI CI€Ba, HEMETAILIbI CIIPaBa.
9. XuMH4YecKHe CBOICTBA 3JIEMEHTOB ONpe/Ie/sIIOTCA Mpexae BCero:
1)3apsimom siapa atoma;
2) MON0KEHUEM 3JIEMEHTA B IEPUOIMUECKON CUCTEME;
3) aTOMHOI Maccoii;
4) cTpo€HHUEM BHEITHEr0 3JIEKTPOHHOTO YPOBHSI.
10. ®dusuyeckuii CMBICJ MOPSIIKOBOT0 HOMEPA XUMHUYECKOI0 )JIEMEHTA B TOM,
YTO OH OINpe/eJisieT:
1) mosioxkeHue 3IeMeHTa B IEPUOINUECKON CUCTEME;
2) 4YUCIIO MPOTOHOB B SIPE aTOMa; 3) YUCIIO SHEPTETUYECKUX YPOBHEH;
4) 4ncii0 HEUTPOHOB B ATOME.
7.2.2 IlpuMepHbIii NepeyeHb 3aJaHui )1 pellleHus] CTAHAAPTHBIX 32124
Oo0pa3sen TecTOBOI KOHTPOJLHOK padoThI 0 TeMe: «KnHeTnka

1. B o CHOJIEKO Pas YMEHBITHTCA CEOPOCTE PEAKITHE MpH OXITaEIeHEN cHcTeME oT 60 °C go 30 °C

| 5y 60

opH =2 7
1y 30 | 3 [ I 4y 2
2. K —uemy OpHEENeT NMOHHXEHHE NAENEHHA B cHoTeMe! FFggpuw fFH o0qg i;_Fequ:(,,,g) FEH 2 e
5 ¥ yEeNMHe- 9 KOHIEHTpaUHA oa- L) DAEHOBECHE
IR0 B OHIEHT pa- [HHES KOHLEHTPA- POE BEOOE OCTAHETCA [CHCTEMED Hap v-
EH S 2 i napoe A€ bes usmedenui [IHTCA

0pocTE Dpamol pearimi 2000 + Opan 25 20€) (o0g), BCIH HEMEHHTE

F) K YEEJ HY & H HED 73 & yeHEIIe-

KOHIEHT paue oo

HE

3. Kax HaMeHHT o CK

EoHUeRTpanu O © 2 0o 6 mone/n, a xoHnerTpanue & ¢ 3 oo 1 mo

BT

14} yERTHYHTCA

15) YMEHEIIHT C B

11y yeenmduTCA E (12) YEENHYHT- 13) yEenHT-
= pasa cAae 36 pas cae 10 pas 2 pas 3 pasa
4. YVEazaTh BHpAXEeHHEe KOHCTAHTH PABHOBECHA PEAKITHE
- ]3Zusm_+302rm;;fm’zn0m)+ 28 sy
_ [ZnOl5G, [G, ] [s0, F [znsF[C, [z=OF[sG,F
16) K= 1Ty B= 2 1gy =t oy A=l ongy et e
(22510, [s0,F [©, F [ZeCFsG, [2n5HS,

1y 2,5

23 8,5

131 3,5

5 Onapearuun 4NHs + 500 54 NO +6H20'E cocToanun paEHoBecHA [ O8] =6 Monkim,
[H209= 3 pone/n. OopenelHTE HCXOMHYRS KOHIEHTRAIHIS (2,

24 HCHOOHEIE JAHHEIE
HEOOCTATOYHO 0T
TOJTYH EHHA OTEETA

353 10,5

O0pasen TecTOBOM KOHTPOJIBbHOM padoTsl o TeMe: «CTpoeHHe aToMay



Kakoe MakcMMa/IbHOE HHCIO N ’
MICKTPOHOB MOYKET Bee ornern
HAXOJAHMTHCS HA BHCIIHEM BEPHbLI

IHEPreTHUECKOM YPOBHE
HeWTpanbHOro atoma ?

1
Kakoe pacnpenenenne }
YJICKTPOHOB 11O 3
YHEPreTHYECKHUM sHeiKkaM- | 17 ‘
bopMysiamM cOOTBETCTBYET , 17 ‘
BHELIHEMY CJIOIO B { [ t [T

s
3p
'n[r]r\
| L7

ATOMa cepbl ?

|
STAUMOHAPHOM COCTOIHMM
7 | 9

B kakoii rpyrime
NePHOAHHYCCK 01 cMCTEMbI
HAXOAUTCS IEMEHT, €CIIH ero
MAKCHMAJIBbHAA BAJICHTHOCTH
paBHa + 5 ?

5 «A» rpynna | 6 «B» rpynna 5 «A» rpynia 5 «B» rpynna 7 «A» rpynna

12 13 ] 14
Dnexrpc )n”uluu ')an\'|pmnp|||1;n, |
cepbl 6onkiue, KHMCJI0pO/1a

uem Gonbuie, yem

‘ ek TPOOTPHILLE ar. | DACKIPoOTpHIIAT. DNIeKTpOoOTPHLIAT.
Beibepire HEenpaBmibHOE Banaaus meHblue, | propa Gonbuie, UeM | XJIOpa MEHbLIIE,
’ uem DNEKTPOOTPHLIAT. uem
IACKTPOOTPULIAT. | KMCIIOpoaa WIEKTPOOTPHIAT. | YNEKTPOOTPHLAT. MICKTPOOTPHLAT.
Xpoma 17 | 6poma Xpoma _ | cepor
(e l ‘ 14 /1.7

yTBEPKAECHHE

= T
Kakas M3 NpHBEACHHBLIX |
bopmyn coorsercTyeT |

ZOCAMHEHHIO JIeMEHTA , upo» | SO, ClLO; ‘ NH;

{BIBHONIETO BAJICHTHOCTL + 3 2 | ‘ | ‘
51 | ) 53 5 5
| 21 | 23 | 24 25 |

Takas (popmyna
HE NpUBeACcHa | CrO; ‘

Oﬁpa3eu TEeCTOBOM KOHTpO.JIbHOI/I padorsl KP1 1o Teme:
«OKHCANTEIHLHO-BOCCTAHOBHTEIbHBIE PeaKIun»

CocraBbTe MOTHBIE YPABHEHUS PEAKIUI, UIYIIUX 10 CXEMaM:

1. FeSO,+HIO; + H,SO,— 1, + F92(804)3 +H,O

2. NH3+02—)HQO+N2

3. MnO, + KCIO; + KOH — K,;MnO, + KC1 + H,O

JInsl KaKIoW peakuy yKaKUTE:

a)  KaKoe BEIECTBO SBIISAETCS OKUCIUTENIEM, a KAKO€ BOCCTAHOBUTEIEM?
0) YTO OKHUCIISIETCS U YTO BOCCTAHABIIMBACTCA?

7.2.3 IlpumepHblii epeyeHb 3aJaHU IS pellleHus1 MPUKJIATHBIX 32124
O0pasen TecToBOI KOHTPOJIbHOU padoTsl KP2
«Koppo3usi 1 3a1muTa MeTauI0B»

1. Busibl KOPPO3MOHHBIX pa3pyIICHUN METAJIOB.

2.IloueMy XMMUYECKH YHUCTOE KeJie30 0ojiee CTONKO MPOTUB KOPPO3HUH, YEM
TEXHUYECKOE kene30? CocTaBbTE AJEKTPOHHOE YPABHEHUE aHOJHOTO U KATOJHOTO
MPOLIECCOB, MPOUCXOIAIINX MPU KOPPO3UM TEXHUYECKOTO JKEJIe3a BO BIAXKHOM
BO3/yX€ U B KUCJION Cpele.

3. Jlaiite 000CHOBAaHHBIN OTBET: B KAKOM CIIy4ae CKOPOCTh KOPPO3UH Keje3a B
KHCJIOW CpeJla MEHbIIIe - B CIydae KOHTAKTa >Kejie3a CO CBUHIIOM WJIM B Cilyyae
KOHTaKTa JKeje3a ¢ HUKeIeM?

4. JKenesnoe uzaenue MOKpbITO KaamueM. Kakoe 3TO MOKPBITHE - aHOJIHOE
unu  katogHoe? Ilouemy? CocTaBbTE 3JIEKTPOHHBIE YpaBHEHUS AHOJHOTO H
KaTOJHOTO MPOLIECCOB KOPPO3UU ATOr0 W3AEAUS NPU HAPYUIEHUHU TOKPBITHUS BO
BJIYKHOM BO3JIyX€ U B COJISTHOM kucioTte. Kakue mpoayKThl KOppO3un 00pa3yroTcs B
MIEPBOM U BO BTOPOM CIIydasix?

5.C Kkaxkoil 1enbl0 TMPOU3ZBOJUTCS I[IMHKOBAaHUE METAUIOB? YKaXKHUTE
MPOLECCHI, MPOTEKAIOIIME Ha AJIEKTPOJIaX MpHU IUHKOBaHWHU. KakoBBI CBOMCTBa

OHUHKOBOI'O FaHLBaHOHOKpBITI/IH?
Oo0pa3sen TecToBOIl KOHTPOJILHOM padoTbl KP3
«O0uue cBOMCTBA METAJLJIOBY»

|. IlpuBeuTe mpuMephl peakinuii B3aUMOJIEUCTBUS METAILIOB C BOJOM: a) pH

HOPMAJILHBIX YCJIOBHSIX; 0) MPU MOBBIIICHHON TEMIIEpaType.
2. Kakue metamibl psjla HaOpsDKEHUHA MOTYT B3aUMOJIEUCTBOBATh C "HEo-

KHUCIIUTEIbHBIMU KUCJIOTAMU"?



3. Kakass 0cOOEHHOCTh B3aMMOJICHCTBUS METAUIOB C '"OKUCIUTEIbHBIMU"
kucioramu? OOBACHUTE, KAaK BIMSIET aKTUBHOCTh METAJUIOB U CTENEHb
pazbaBieHUs OTHX  KUCIOT HA  XapakTep O0O0pa3yromuxcs  MPOIYKTOB
BOCCTaHOBJICHUS?

4. Kakue u3 nepeuncieHHbIX METAIJIOB MOTYT B3aUMOJEHCTBOBATH C COJISIHOM
kucioroii: Fe, Cu, Al, Hg? Hanumure ypaBHeHus peakiui. COCTaBbTE CXEMBI IS
MPOLIECCOB  OKHUCJIEHUS U  BOCCTAHOBICHUS. YKaXUT€  OKUCIUTENb U
BOCCTAHOBUTENb.

5. B peakiun  Cu  + HNOj3gpass) = Cu(NO3), + NO + H,O

paccunTaiiTe Ko3()PHUIUEHTHI, COCTABHTE CXEMBI JIJISI MPOIECCOB OKUCICHUS U
BOCCTAHOBJICHUS, YKAKUTE OKUCIHUTENb U BOCCTAHOBUTEIIb.

7.2.4 TlpumepHblii mepevyeHb BOMPOCOB /sl MOATOTOBKH K 3a4eTy

1. OcHoBHblE Kjacchl coequHeHuid. Knaccudukanuss  HEOpraHMYEeCKUX
COeMHEHUM (OKHUCIBI, KUCIOTHI, OCHOBaHHUS, coiM). [IpuHIMN nogydeHus u
MPEBpAICHNS] HEOPraHWYECKUX coeauHeHnid. CBOWMCTBA KHUCIOT, OCHOBAHHUI,
menoue M cosed. IloHsATHe OTHOCHUTEIBbHOM aTOMHOM MaccChl. XHUMHUUYECKHE
CUMBOJIBI U cocTaBiieHue Gopmyin. Ilonsrue o0 amMpOTEpHOCTH COCAMHEHUU C
TOYKA 3pPEHUS KHUCIOT W OCHOBaHMM (TIpuUBEeCTH MpUMEPBI aM(OTEPHBIX
coenunenuii). 3akoH ABorajpo. [lonsitue 00 sKkBUBajIeHTE. 3aKOH SKBUBAJICHTOB.

2. 3aKoH COXpaHEHUS MaTepuu (koMyecTBa BENIECTBAa). 3aKOH
HDKBUBAJICHTOB.  3aKOH KpaTHBIX OTHOWIEHWW. Bce ra3oBble  3aKOHBI.
(boitns—Mapwuorra, I'eii- Jlroccaka, Knaitnepona-MenzeneeBa 00be TMHEHHBIN )

3. 3akon peictByrommx wmacc. [IpaBmimo Bant-T'odda. Martematudeckoe
BBIPAKEHUE CKOPOCTH pEAKIUA TOMOTE€HHBIX U TE€TEPOre€HHBIX MPOIECCOB.
[Tpunuun Jle-lllaTtense. Karanuzaropsl U HHTUOUTOPHI.

4. Xumuueckas TepMmoauHaMrka. OCHOBHBIE TEPMOJIMHAMUYECKHUE (QYyHKIIUH.
OCHOBHbIE 3aKOHBI TEPMOJIMHAMUKH.

5. JIBOMCTBEHHBIN XapaKTep NOBEAEHU MUKpOYACTUL. Y paBHeHue [lnanka n
Onamrrerina. OOIIME IMOJOKEHUST KBAaHTOBO-BOJIHOBOI MexaHUKH. lloBenenue
AJIEKTPOHA BO BHYTPUATOMHOM IMPOCTpaHCTBE. YpaBHEeHHE ni¢ bpoins. OnwIThl,
NMOATBEPKAAIONIME €ro BbIBOJbI. YpaBHeHue llIpéaunrepa (ypaBHEHUE CTPYHBI).
[Tpunmun [Neiizun6epra. [loBegenne saeKTpoHa HA CTAIIMOHAPHBIX OPOUTATISX U B
MOMEHT Iepexoja ¢ opoutanu Ha opoutasb. [ToHsITHE O BOJTHOBOM (QYyHKIIMH .

6. KBanToBbIe urciia 1 uX PU3HUeCKUll CMBICIL. THIIBI OpOUTaNCH B TOPSI0K
3al0JHEHUsI JJIEKTPOHHBIX YypOoBHEW. (OCHOBHBIE MIPUHIIUIIBL  3aIOJHECHUS
AIIEKTPOHHBIX opOurtanedt atomoB. (IIpuHuun HamMmenblied sHepruu. [IpuHIUD
[Taynu. IlpaBuno I'yHaa.). 3amonHEHHE 3JIEKTPOHHBIX OpOHUTaled 3JIEMEHTOB
Maibix nepuofoB. [loHsATHE O BBIPOXKIEHHBIX OpPOUTATIAX. 3anoJiHeHUE
AIIEKTPOHHBIX opOuTaneit anementoB 1V u V nepuoaoB. 3anoinHeHne 3JIeKTPOHHBIX
opOuraneii anementoB VI u VII nepuoos.

7. Ilepnoguueckun 3akoH . 1. MeHueneeBa U CTpyKTypa NMEPUOAUYECKON
cuctemsl. (/lenenue Ha rmaBHbIE U MOOOYHBIE TOATPYIbI, TOJHBIE HIEKTPOHHbBIE
aHaJIOTH, PACIHOJIOKEHUE BaJICHTHBIX 3JIEKTPOHOB.). KHCIOTHO-OCHOBHBIE
CBOMCTBA OKCHJIOB M T'MAPOKCHIOB 31€MEHTOB. CHila 3JIEKTPUYECKOTO MOJSA U €€
U3MEHEHHE B COOTBETCTBHM C €r0 3HAYEHUEM KHUCIOTHO-OCHOBHBIX CBOMCTB



COEIMHEHHMI B MepuoAax W Irpynmnax. JHEPreTUHYeCKue XapaKTEepUCTUKU aTOMOB.
Panmnyc aromMoB M HMOHOB, NOTEHLMAT HMOHHU3AIMH, CPOJICTBO K 3JIEKTPOHY,
ANEKTPOOTPULIATENIbHOCTh. M3MEHeHne »3TUX XapakTEepUCTHUK B TIpyINax u
nepuoax.

8. Xumnueckas cBa3b. CTpoeHHE MOJIEKYJ ¢ TOYKU 3PEHUS] COBPEMEHHOMU
TEOpUM B3aUMOJICUCTBUS  JJIEKTPOHHBIX oOpOuTaneit aroMoB. BeposTHOCTH
B3aUMOJIEHCTBHS 2" aTOMOB (OCHOBHBIE IIPU3HAKH ) HAJTMYKE HETTAPHBIX DJICKTPOHOB
U 3HA4Y€HUs COUHOBOro uucia. CnuHOBas Teopusi BaJIeHTHOCTH. lIposiBieHue
MIEPEMEHHBIX CTEIEHEN OKUCIEHUS y 3JIEMEHTOB. OCHOBHBIE TOJIOKEHUS TEOPUU
KOBAJICHTHOW  cBsi3M.  HampaBieHHOCTh,  HACBIIIAEMOCTb,  MOJSPU3ALUSL.
XapaKTEepUCTUKH CBSA3U: AJIMHA, SHEPTruUs CBsI3U. OTINYUTEIbHBIE CBONCTBA HOHHOU
cBA3U. JIOHOPHO -aKIENTOPHAs CBSI3b M BOJOPOJHAS CBSI3b, KaK €€ pa3sHOBUIHOCTb.
XuMHYecKas CBA3b B METAJUIaX U OCHOBHBIE CBOMCTBA METAJIOB C TOYKH 3PEHUS
XUMHUYECKOU CBSI3H.

9. TI'mOpunmszanusi aTOMHBIX oOpOuTanedl npu oOpa30BaHUU HEKOTOPBIX
MOJIEKYJ1, TUIIBI TUOpUIU3aIuu (S-p, s-p%, s-p°). BHIbI XUMUUECKOIT CBSI3H (noHHas,
JIOHOPHO-aKIIENTOPHAs, BOAOPO/IHAS CBSI3b). G- U T- CBA3U.

10. IloHATHE O CTENEHW OKUCIEHUS (OKHUCIUTEIBHOM YHCIIE) 3JIIEMEHTOB B
coequHeHUsAX. [IOHATHS 00 OKHCIHUTEIHHO-BOCCTAHOBUTEIBHOM MOTEHLUANE —
OCHOBHOW XapaKTEPUCTHKM HaIpaBIEHHOCTH mpouecca. OCHOBHBIE METOIBI B
COCTABJICHUH YPaBHEHUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.

11. Bo3HMKHOBEHHE CKauka NOTEHIMAla Ha TPAHULE pa3jaeia MeTaul -
pacTBOp DJEKTPOIUTA (AKTUBHBIM, MACCHUBHBIM W OJArOpOJHBINA BJIEKTPOJIBI).
Teopuss ranpbBaHWYecKOro »sjemeHTa. [loHATHS moNspU3alMU  JJIEKTPOJOB B
rajibBaHodJeMeHTe. Buabl nonsgpuzanuu u Metoabsl 00pbObl ¢ Hel. OOpaTuMblie
UCTOYHUKM TOKA - aKKymMyJsaTopbl. Tumbl akkymyisropoB. I[lpomeccsl Ha
AIEKTPOAAX MpPH 3apAJIKE U pa3psiAKe B MIETOUYHBIX U KUCIOTHBIX aKKyMYJISTOPAX.
SBNEeHUsT TONSAPU3ALMM TPU DIJIEKTPOBOCCTAHOBJIEHUU METAIOB. MaTtepuasl
BBICOKOW MPOBOJMMOCTU. SIBJICHUS MOJSPU3ALMU MPU DIJIEKTPOBOCCTAHOBJIECHUU
MeTaioB. [lepeHanpsikeHue BbIIEIEHUS] BOJOPOIA U €r0 poJib (MOJIOKUTENbHAS U
OTpULIATEIbHASL B OCYIIECTBIEHUHU JJIEKTPOXUMHUYECKUX IporeccoB). V3meHenue
DJIEKTPOIHBIX MOTeHUMANIOB. BogopoaHsll 3nektpona. Psax  crangapTHbBIX
AIEKTPOJHBIX TMOTEHIMATIOB. 3aBUCHUMOCTh 3JEKTPOJAHBIX MOTEHIMAJIOB OT
IPUPOBI AIEKTPOJOB U pacTBopuTeneil. Bomopoanas sHepreTuka.

12. DOnexrtponu3 ¢ HEPACTBOPUMBIMH M  PACTBOPUMBIMU  AHOJAMH.
[IpumeHeHnue saekTponn3a Uil MPOBEJACHUS MPOLECCOB  OKHUCIECHUS U
BoccTaHoBieHus. 3akoH Dapazes. Bbixoa mo Toky. AHOJHBIE TPOLIECCH IMPHU
AIIEKTPOJIN3€ BOJHBIX PACTBOPOB AMEKTpoiauToB. (PaduHupoBaHME METaIOB U
skcTpakuus). CymiHocTh anekTpoiuza. I[locnenoBareabHOCTh pa3psIKd HOHOB.
AHOIHOE 1 KaTOJHOE BOCCTaHOBJICHUE.

13. Koppo3zuss wmetauoB. Tumbl koppo3uu. Buasl KOppO3MOHHBIX
paspylieHUud. DJNEKTPOXMMHUYECKAsT KOPPO3Us METAIOB. MeToAbsl  3allUThl
METaJJIOB OT KOPPO3UHU.

14. CpoiicTBa pacTBOPOB AMEKTPOIUTOB. Ctenenp auccounannu. CHIbHBIE U
cnalbble 3neKTpoauThl. JucnepcHoe coctosHue BemecTBa. COCTOSHHE BEUIECTBA



Ha rpanuie paszgena ¢as. Kommonasl 1 KOIIOUIHBIE PACTBOPHI.

7.2.5 IlpumepHbIii MepeyeHb BOMPOCOB /1JIs1 MOATOTOBKHU K IK3aMeHY
He npenycMoTpeHO yueOHBIM IIJIaHOM

7.2.6.

MeToauka

BBICTaABJICHUA

IIpOMe)KyTO‘IHOﬁ arrecralmmmu

OIICHKH

KpuTtepun oueHKkH 3aJaHUM:

npu

1. Oyenka «Omauuno» cmaeumcs, eciu — 3aJaHUE BBIIOJHEHO BEPHO;
2. Oyenka «Xopowioy cmasumcs, eciu - HMEIOTCSI HE3HAUUTEIIbHBIC
apuMETHIECKHE UITH JIOTUYECKHE TTOTPEIIHOCTH, OTTUCKH;
3. Oyenka « YoosnemsopumenvbHo» cmagumcs 6 ciyuae, eciu — 3aaHUe HE
BBITIOJIHEHO, HO UMEETCS MTPaBUIIBLHBIN MOIX0]] K PEIICHUIO;
4. Oyenka «HeyooenemeopumenvHoy cmagumcss — B OCTaJbHBIX CITydasx.
MeToanka npoBeleHUNA: B AyJAUTOPUH JJIs MPAKTUYECKUX 3aHITHH, B
NUMCBMEHHOHU (popMe, IpylIoBoil cocod, B TeueHue 45 MUHYT, C UCIIOJIb30BAaHUEM
u 0e3 WCIOJMB30BaHUSA CPEACTB KOMMYHHUKAIIHH,
pe3yibTaT - Ha CIICAYIONMIEM 3aHITHH.

CIIPAaBOYHOM JIUTEPATypPhI

7.2.7 IlacnmopT OLlEHOYHBIX MaTEepPHAJIOB

NMpoOBEACHNU

Paznen nucruminHbl

OOBEKT KOHTPOJIS

®opma
KOHTPOJISI

Merton
KOHTPOJISt

Cpox
BBITTOJTHEHUS
(menens
ceMecTpa)

1

2

3

4

5

1. ITonoxxkenus

ATOMHO-MOJICKYJIAPHOTO CTPOCHUSA

aToMa

3HaHHe OCHOBHBIX 3aKOHOB
XHUMHH, 3aKOHA DKBUBAJICHTOB.
YMmers OTIpEICISATh
DKBUBAJIEHTHBIE MACCEHL.
YcBouth KITacCH()UKAITIIO
HEOPraHUYECKUX COCMHEHHN.

KonTtponsnas
pabora,
OLIEHKa

Oruer,
IIucemen-
HBIN

1 Henensa

2. XuMudeckasi TepMOINHAMHKA

YmMmenne TIPOBOJUTH
TEPMOJMHAMHUYECKUE PACUETHI.
dopmysupoBarth HOHSTHUS
SHTPONMU M DHTAJIBIHH.
PaccunteiBaTh  BO3MOXHOCTH
CaMOIIPOU3BOJIEHOTO
MPOTEKaHWs  mpolecca 10
sHepruu ['mboca.

TecTupoBaHue,
OLICHKa

Oruer,
ITncemen-
HBIN

2-3 Henenu

3. Xummuexkoe paBHOBECHE,
CKOpOCTb MpoLecca

3nanue 3aKOHOB
XUMHYECKON KHHETHUKH, YMETh
MUCcaTh KOHCTAHTY PaBHOBECUS
Ul peakuuil. IIpumensaTs
3aKOHBI KAHETHKHA  JIIS
pacdeToB CKOPOCTH PEAKIIHH.

TectupoBanue,
OLIEHKa

Oruer,
ITucemen-
HBIN

4-5 nenens

4. Ilepnoanyeckas cucTemMa

anemeHToB J[.M. Menneneera

3nanue MIEPUOTUIECKOTO
3aKOHa, YMEThb COCTaBIIATh
3JIEKTPOHHBIC thopmymsI
aTOMOB, OOBSCHSITH IPHPOAY
NEePUOANYECKOr0  M3MEHEHUS
CBOICTB 3JIEMEHTOB,
OOBICHATH XUMHUYCCKHA
XapakTep HM3MEHEHHs CBOWCTB
OKCHUJIOB U THIPOKCHIOB.

KonTponsHas
pabora,
OLIeHKa

Ortuer,
ITucemen-
HBIN

6-7 Henenu

6. KHCIIOTHO—OCHOBHEBIE U

3Hanune KUCJINTCJIBHO-

TectupoBanue,

OTtyer 1

8-9 Henenu




OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE| BOCCTAHOBUTENIBHBIX CBOMCTB | OLIEHKA ITucemen-
CBOMCTBA BEIIECTB 3JIEMEHTOB. YmMmenne HBIN
paccTaBIIsATh CTENEHb
OKUCJIEHUS Y DJIEMEHTOB B
COCIMHEHUIX, COCTaBJISATH U
YpaBHUBATb  OKUCIHUTEIBHO-
BOCCTAHOBHTEJIbHBIE PEAKIUH.

7. DAEeKTpOXUMHUNYECKHE CUCTEMBI. | 3HAHMe OCHOBHBIX NPHHLUIOB| TecTupoBaHue, Otuer, | 10-11
l"anpBaHMUECKHE TEMEHTHI paboTsl raJbBaHUUYECKHUX | OLIEHKA IMucemen- | Hepenu
DJIEMEHTOB. HBII
Ymenue U3MEPATH

JNEKTPOIHBIC TOTCHIMATBI B
ragbBaHOIlape H  OINpPENeIsITh
cnenuuyeckue O0COOCHHOCTH
BO3HUKHOBEHUS
3IEKTPOXHUMUIECKOTO
[TOTEHI[AajIa 3JIEKTpOaa B
pa3IUYHbIX Cpeaax.

8. DnekTposau3 BOJHBIX PAacTBOPOB |3HaHUe ocobenHocreit | KonTposnbHas Oryer, 12-13
3JIEKTPOJIUTOB AHOJTHOU u KaToIHOM | paboTa, [Mucemen- | Henmenu
TOJIIPHU3AIIAH JICKTPOJIOB. OIICHKA HBIN
Ymetb OTIpeNIeNsTh

MPaBUIBHOCTh TPOILECCOB HA
ANEKTPOJAaX TPHU DIIEKTPOIIH3E.
3narp 3akoHel Papanes wu

paccyuTHIBATh Maccy
BBIICIMBINIUXCS  BEIIECTB Ha
JNEKTpOoJax.

9. Koppo3us meramios u 3amuTa | 3HaHHe ocHoB | KoHTpospHas Oruer, 14-15
TEpPMOJMHAMUKH ~ XHUMHUYecKol | pabora, IIucemen- | Henenu
51 3JIEKTPOXUMHUYECKOM | OIlEHKa HBII
KOppO3HH IIPOLIECCOB.

Paz0Ouparbcst B 0COOCHHOCTSIX
pocTa OKCHIHBIX IUICHOK M HX
(hU3UKO-XMMHYECKIX

3alUTHBIX ~ CBOMCTBAaX  JUIA

METaJIOB.
YMeHHe OmpeneNsiTh BIHSHHE
XUMHYECKIX (akTopoB
TEeMIIEPaTyphbl, JTaBJICHHUS,
KOHIICHTpalunu Ha
KHHECTUYCCKHUC nmapamMeTphbI
KOPPO3HOHHOI'0 Tpolecca.
10. CBoiicTBa METAJIJIOB U UX 3naHue ocobennocreii| TectupoBanue, Oruer, 16-17
COCITMHCHUI MOBEJICHUSI ~ MCTAJIOB B| OLICHKA IMucemen- | Henmenu
Pa3IUYHBIX cpenax. HBIH
OnuceiBaTh PE3YIBTaThI

B3aPIMO,HeI710TBPIFI n OnpeaAciIiaATb
IIPOAYKTHI IpoLecca.

Ymenune onpenenuts | KoHTponeHas Oruer, 18 nenens
TE€PMOANHAMHUYECKYIO pabora, IMucemen-
YCTOWYUBOCTD MeTajiia W | OIlEHKa HBIH
COOTBETCTBEHHO onucarh

(hu3n9IecKue CBOMCTBA C yUETOM

Cpenpbl.

7.3. MeToauyeckue MaTepuajbl, OMNpeaessiioNie MpoleaypPbl
OlLlECHUBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEIbHOCTH

TecTupoBaHue OCYIIECTBISIETCS, JUOO TP TOMOIIM KOMIIBIOTEPHOU
CHUCTEeMbl TECTHPOBAHMS, JIMOO C HCIOJH30BAaHHWEM BBIJIAHHBIX TECT-3aJaHUN Ha
OymaxkHoMm Hocutene. Bpemsi tectupoBanus 30 MuH. 3aTeM OCYIIECTBIISIETCS




pOBEpKa TECTa SK3aMEHATOPOM M BBICTABISETCS OICHKA COTJIACHO METOINKU
BBICTaBJICHUS OIICHKHU TIPH MPOBEICHUN TPOMEKYTOUYHOM aTTECTAIIHH.

Pemenne craHmapTHBIX 3alad  OCYIICCTBISICTCS, JUOO TIPH TTOMOIIH
KOMITBIOTEPHON CHCTEMBI TECTHPOBAHUS, JITOO C UCIIOIL30BAHMEM BBIJAHHBIX 337124
Ha OymakHoM HocuTene. Bpems pemenus 3agay 30 MuH. 3aTeM OCYIIECTBISACTCS
NPOBEpPKa pPEIICHUs 3aJad SK3aMEHATOPOM W BBICTABIISETCS OICHKA, COTJIACHO
METOJIUKY BBICTABIICHHUS OIICHKH MPH MPOBEACHUN MTPOMEKYTOYHOH aTTeCTaIIH.

Pemenne mnpukiIamHBIX 3amad  OCYIIECTBISIETCS, JMOO TMPH TIOMOIIH
KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHHSL, JINOO C UCTIOIB30BAHNUEM BBIJAHHBIX 337124
Ha OymakHoM Hocutene. Bpems pemenns 3anau 30 MuH. 3aTeM OCYIIECTBISETCS
IpPOBEpKa pEIICHHs 3a/ad 5K3aMEHATOPOM U BBICTABIACTCS OIICHKA, COTJIACHO
METOJIMKHU BBICTABJICHUS OLICHKHU TIPH MPOBEACHUHN MPOMEKYTOUYHON aTTECTAIIUN.

8. YHEBHO METO/IMMECKOE U UH®OPMAIIMOHHOE
OBECHEYEHUE JUCHUIIJINHDBI)
8.1 Ilepeyenb Yy4ueOHOIl JUTEPATYpPbl, HEOOXOAUMOI IJIsI OCBOEHUS
AUCUMILTHHBI

8.1.1 OcHoBHasn quTEpaTypa

1. I'munka, H.JI. O6mas xumus [Tekct]: yueonuk / H.JI. I'nuaka M.: Beici.
mk., 2007. — 558 c.

2. I'munka, JL.H. [u ap.]. 3amauwm u ynpaxkaeHus no odmei xumuu [Teker]:
yae0. mocobue st By30oB / JILH. I'muuka; mom pen. B.A. PaGunoBuua, X.M.
Py6unoii. — M.: Unrerpan—IIpecc, 2007. — 240 c.

8.1.2 JlonosiHuTeILHAS JIMTEPATYypa

3. Bunokypoa, WU.M. Xwumusa: npakrtudeckue 3anstus [Tekct]: yueo.
nocobue / .M. Bunokyposa. — Bopounex: BI'TY, 2017. — 200 c.

4. BunokypoBa, .M. CBolicTBa OCHOBHBIX KOHCTPYKI[MOHHBIX MATEPHAIIOB
[Tekct]: yue0. mocodue / .M. Bunokyposa. — Bopounex: BI'TY, 2012. — 252 c.

8.1.3 MeTtoauveckue yKkasaHus

5. MY no aucuuruinHe «XUMHsD ISl BBITIOJHEHHUs Ja0OpaTOPHBIX padoT
NoNoe 1- 4 mo Temam «OCHOBHBIE KJIACChl HEOPTraHMYECKUX COCAUHECHUI,
«Omnpenenenue SKBUBaJeHTa MeTaluiay, «OmnpeaeneHne TermioBbXx 3(HQexToB
XUMUYECKUX peakimid. Pacuet snepruu ['n66cay, « CKOpoCTh XMMHUYECKUX PEaKIIUi
U XHUMHUYECKOE paBHOBecHE» Ml CcTyAeHTOB HampaBieHuid 15.03.01, 15.03.05,
13.03.01, 35.03.06 ounoit dopmbl o00yuenuss [Texcr] / ®I'BOY BIIO
«BOpOHEXKCKHMI TOCYIapCTBEHHBIM TEXHUYECKUW YHUBEPCHUTET»; cocT.: M.M.
Bunokypogsa. — Boponex: ®I'bOY «BI'TY», 2015. — 48 c. — Peructp. Ne 34-2015.

6. MY no aucuunnuHe «XuMUs» A7 BBIOJTHEHUS Ja0OpaTOpHBIX paboT
NoNo 5— 8 o remam «PacTBOpBI. DIEKTpOXUMHUYECKask AUCCOIUAUsD, «I uaponus
conen», «3aKOHOMEPHOCTH W3MEHEHHUSI XMMHUYECKUX CBOMCTB 3JIEMEHTOB M HX
coenuHeHur B nepuoanyeckou cucreme .M. MenaeneeBa. Xumuueckas CBS3bY,
«OKHUCIIUTENIBHO— BOCCTaHOBUTENbHBIE peakuun» [Texcr] / ®I'BOY BIIO
«BOpOHEKCKHAN TOCYJapCTBEHHBIM TEXHUYECKUM YHUBEPCUTET»; COCT.: M.M.,
Bunoxypoga. — Boponex: ®I'BOY «BI'TY», 2015. —48 ¢. — Peructp. Ne 35-2015.

7. MY mo aucuuruinHe «XUMHsD ISl BBITIOJHEHHUS JTA0OPAaTOPHBIX padoT



NoNe 9— 12 mo temam «l aJibBaHMYECKHE DIJIEMEHTBDY, «IJIEKTPOJIH3 BOIHBIX
PacTBOPOB AIEKTPOIUTOBY, «O01IME CBOIICTBAa MeTauioBy, «Koppo3uu u 3amura ot
KOppo3um» Ui cTyAeHToB Hanpasienund 15.03.01, 15.03.05, 13.03.01, 35.03.06
ouHoit  ¢dopmel  o0yuenuss [Texcr] / @®I'BOY BIIO «BopoHexckuii
rOCYIapCTBEHHBIN TEXHUYECKUM YHUBepcureT»; coct: M.M., Bunokyposa. —
Boponex: ®I'BOY «BI'TY», 2015. — 48 c. — Peructp. Ne 36-2015.

8. MV 1 BBINOJHEHHUS! KOHTPOJIBHBIX 33JJaHUN MO TUCLUIUIMHE « XUMUSDH)
(pa3nen «OCHOBHbIE 3aKOHBI M KJIACChl HEOPTaHUYECKUX COCAUHEHUN») IS
cryaeHToB Hampasiaenud 12.03.01, 11.03.03 ounoit ¢opmel oOyuenus [Tekcr] /
N.M. Bunokyposa, b.A. Cnupuaonos. — Boponex: BI'TY, 2016. — 48 c. — Peructp.
Ne 9-2016.

9. MV 1 BBINIOJIHEHHS KOHTPOJBHBIX 3aIaHUN 110 JUCHUILUIMHE «XHUMUSD)
(pazgen «CkopoCThb XMMHUYECKUX PEAKIMi M XUMHUYECKOE PaBHOBECHE») IS
crynenToB HampasiaeHui 12.03.01, 11.03.03 ounol ¢gopmbl 00yuenus [Tekct] /
OI'bOY BIIO «BI'TY»; coct.: U.M. Bunokyposa, b.A. Cniupusionos. — Boponex:
BI'TY, 2016. — 48 c. — Peructp. Ne 12-2016.

10. BunokypoBa U. M. Ilpaktukym no ocHoBam snekrpoxumun [Tekcr]:
yue0. nocobue / ®I'BOY BIIO «BI'TY»; Bunokypoa .M. — Boponex: BI'TY,
2012. - 252 c.

8.2 Ilepeyenb HMHGOPMALMOHHBIX TEXHOJIOTHH, MCIOJb3yeMbIX NPH
OCylIeCTBJICHMH 00pa30BaTe/JIbHOI0 MNpoLecca Mo IMCHUILIMHE, BKJIKYAs
nepeyeHb  JMIEH3MOHHOI0  NPOrpaMMHOIO  olecne4deHHsl, PecypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHMKAMOHHOM ceTH «UHTEpHeT», COBPEMEHHBIX
npo¢ecCHOHAIBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

Microsoft Word,

Microsoft Excel,

Internet Explorer http://vorstu.ru/kafedrry/ftf/kaf/frp/uchpl/

DNEeKTPOHHBINA KaTaJIOr HAYYHOU OMOIMOTEKU:

https://cchgeu.ru/university/elektronnyy-katalog/

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS 1JIsA
OCYHIECTBJIEHUS OBPA30BATEJIBHOI'O ITPOLIECCA
HanmeHnoBaHnue cnenualbHBIX* MOMEIIEHUH U MOMEIIEHUH I CaMOCTOSTEIHLHON

paboter Ne 417/2; 419/2

Cnenyanu3upoBaHHOE TOMEIIEHUE Il TPOBEACHUSA JICKIIMOHHBIX 3aHSATHH,
OCHAIIEHHOE JIOCKOW, YYE€OHBIMU CTOJIAMH, CTYJbSIMU U OOOPYIOBAHUEM TSI
JEMOHCTpAalUH HArJIITHOTO MaTepuaia

1. Tabmuupr: «Ileprogudeckas cucrema snementoB .M. MenneneeBay, «PacTBopuMocTiny,
«Psin HanpspkeHuit MmeTauioB"

2. Anmnapar Kunma

3. Becwl TeXHMYECKHE

4. Becwr anamutuyeckue AJIB - 200

5. llItatuBel, MepHas mocyaa (MepHbIe KOJIObI, OIOpPETKH, MUTIETKH U T. II.), OpeaKTI/IBLI

6. YcTaHoBKa JJ1s1 UBMEPEHUSI U3MEHEHUS TeMIepaTypbl ¢ TOYHOCTHIO 0,01

7. Hacoc KoMOBCKOT0 1 yCTaHOBKa JUJIs1 U3MEPEHHUS JaBJICHUS HACBIILIEHHOTO 11apa IpHu pa3HbIX


http://vorstu.ru/kafedrry/ftf/kaf/frp/uchpl/
https://cchgeu.ru/university/elektronnyy-kataloq/

TEMIIepaTypax

8. Ileub MydenbHas

9. Xonoaunsauk OPCK

10. TTeus mydenbHas
11.ITorenmomerp P—363-2

12. Komneiorep B kommiekre: ASUS P7H55-M-7wr.  Vkaowcume mamepuanvho-
mexHuuecKyio 6azy

10. METOANYECKUE YKA3ZAHUA JJIS1 OBYYAIOIIIUXCS IO
OCBOEHMIO JUCHHUITVIMHBI (MO YJISA)

[To gucuumnuHe «XUMUS» YUTAIOTCA JIEKIHH, TPOBOAATCS J1abOpaTOpPHBIE
paboTHL.

OcHOBOM W3y4YeHHS JUCHUIUIMHBI SBISIIOTCS JIGKIIMH, Ha KOTOPBIX
u3JaraTca Hanbosee CylIeCTBeHHBIE U TPYAHbIE BOMPOCHI, a TAKXKE BOMPOCHI, HE
HAaIlIeIIINE OTPAKCHHSI B yIeOHOU TUTepaType.

JlabopaTopHble pabOThI BBINOJIHSAIOTCS Ha JaOOPATOPHOM OOOPYIOBAHUU B
COOTBETCTBUH C METOJUKAMH, TPUBEACHHBIMH B YKa3aHHIX K BBHITIOJTHEHUIO Pa0oT.

BosnbIioe 3HaYeHNE 10 3aKPETUICHUIO U COBEPIICHCTBOBAHUIO 3HAHUN UMEET
camocTosiTeNibHass pabota cryneHToB. MH(popMmamio o BHIAX CAMOCTOSTEIbHON
paboThI CTYIEHTHI MOIYYalOT Ha 3aHATHUSIX.

KonTtpons ycBoeHuss MmaTepuana JUCHUIUIMHBI OCYIIECTBISIETCS IMpH
BBITIOJTHCHUH 1 3aIUTe JJaOOpaTOPHBIX PabdoT.

OcBO€HHE AUCIMILTMHBI OIICHUBAETCS HA 3a4ETE C OIICHKOU.

Buy yueOHbIX 3aHsATHI JlesITeNIbHOCTh CTYIeHTa

Jlexrwmst Hanwcanue  KOHCHEKTa  JIGKIMHA:  KpPaTKO, CXEMaTH4HO,
MOCTIEIOBATEIbHO  (DUKCHPOBATh  OCHOBHBIE  TIOJIOKEHUS,
BBIBOZIBI, (OPMYJIMPOBKH, OOOOIICHHUS; TOMEYaTh Ba)KHbIC
MBICJIM, BBIACIIATH KIIOYEBBIC CJIOBA, TCPMUWHBI. HpOBepKa
TEPMUHOB, TIOHSATHH C TOMOIIBIO SHIMKIIONEIUH, CIOBapeH,
CIIPaBOYHHUKOB C BBIIIHMCBIBAHUEM TOJIKOBAaHUII B TCTpalb.
OO0o3HaueHue BOMPOCOB, TEPMHHOB, MaTepualia, KOTOpBIC
BBI3BIBAIOT TPYAHOCTHU, IIOMCK OTBCTOB B peKOMeHHyeMOf/'I
nauteparype. Eciu camocTosATeNnbHO HE ynmaeTcs pa3oOparbes B
Marepuaie, HeooXxoaumo copMyIHpoOBaTH BOMPOC U 33JaTh
IpEeno/IaBaTeli0 Ha JCKIIMK WIN Ha MPAKTHYECKOM 3aHSITHH.

Jlaboparopnas pabota JlaGopaTopHble pabOTHl TO3BOJISIIOT HAYYUTHCS TMPUMEHATH
TEOPETUYECKHE 3HAHUS, TIOJYyYEHHBIC Ha JIEKIIUU TPU PEIICHUN
KOHKPETHBIX 3ajad. UToOBl Hamboyiee parroHAIBHO M ITOJTHO
WCIIONIb30BaTh  BCE  BO3MOXKHOCTH  JTAOOpPATOPHBIX IS
MOJITOTOBKH K HUM HEOOXOMMO: CIIeIyeT pa300paTh JEKIIHIO 10
COOTBETCTBYIOIIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOLIUM
pazgenoMm  y4eOHMKA,  TpopaboTaTh  JOMOJHHUTEIBHYIO
JMTEPATYPy U UCTOYHUKHU, PEIIUTh 33]]a41 ¥ BBHITIOJHHUTH APYTHUE
MMMCbMEHHBIC 3aJIaHU.

CamocrosarenbHas pabora |CamocrosiTenbHas paboTa CTyIEHTOB CIOCOOCTBYET IIyOOKOMY
YCBOGHHSI y4eOHOro Marepuasa ¥ Pa3BUTHIO HABBIKOB
camooOpa3zoBanus. CamocrosarenbHas paboTa mpennojaraet
CIIC/TyOIINE COCTABIISIOIIHE:

- paboTa C TEKCTaMHu: Yy4eOHHKAaMH, CIPABOYHHKAMH,




JOTIOTHUTEILHON ~ JIUTEpaTypod, a Takke mpopadboTka
KOHCHEKTOB JICKITHM;

- BBIIIOJTHEHUE JIOMAIIHUX 33JaHUM U PACUETOB;

- paboTa HaJ TeMaMH ISl CAMOCTOSATEIHHOTO N3YUCHHUS,

- ydacTue B padoTe CTyJEHYECKHX Hay4yHbIX KOH(]epeHIuil,
OJIUMITHAT;

- IOArOTOBKA K IPOMEKYTOUYHOHN aTTeCTAIIH.

[ToaroroBka x IpOMEKyTOYHON
aTTecTaluu

l'oroBuTBCSI K IPOMEKYTOYHOM  arTeCTAllMM  CIELYET
CHUCTEMaTH4YeCKH, B TEUeHHE BCEero cemecTtpa. MHTeHCHBHas
HNOJArOTOBKA  JIOJDKHA HayaTbCs HE IO3AHEE, 4YeM 3a
MECSILI-IIOATOPA A0 MPOMEXYTOUHOH arrectauuu. JlaHHble nepes
3a4ETOM C OLIEHKOMW, 3a4€TOM C OLIEHKOH Tpu nHsA 3(dexTrBHEE
BCEr0 WCIOJb30BAaTh JUIsI HOBTOPEHHS W CHUCTEMaTU3aLUU
MaTepuaa.




JIUCT PETUCTPAIIUU UBMEHEHUI

ITognuce
N Hara 3aBEYIOLIErO
o
y IlepeueHb BHOCUMBIX U3BMEHEHUN | BHECEHUS Kadeapon,
/1

U3MEHEHUM OTBETCTBEHHOMU 3a
peanuzanuto OITOIT




