OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/KETHOE
OBPA30OBATEJIBHOE YYPEXKJIEHME BBICIHEI'OOBPA30OBAHUA
KABAPJIMHO-BAJIKAPCKHI I'OCYJIAPCTBEHHBIN ATPAPHBIN

YHUBEPCUTET UMEHHU B.M.KOKOBA
DaKyJabTeT - « TOProBO-TEXHOJIOTNYECKUIN
Kagenpa- «Texnomorus npoayKToB 0OIIECTBEHHOTO MUTAHUS U XUMUSI

YTBEPXJIAIO
Jlexan dakynbTera
;louéu'l" T:X : Tnynos
A% "’\{ )

g =

«27» mas 2025r.

PABOYASA TPOTPAMMA JUCIHHUIIJIMHBI

b1.0.11 Xumus

Hanpasnenue noarorosku - 35.03.06 «ArpouHskeHepus
Hamnpasnennocts (nmpoduis) — TexHnyeckue cucTeMbl B arpodusHece

KBanudukanusi BbITyCKHUKA — DaKaIaBp

Kypc o0yuenus 1

CemecTp 1,11

®dopma 00ydYeHUS — OUHASA, 3209HASA, OYHO-320YHASA

Hanbuuk — 2025 r



Pabouas mporpamma auctmmuinabl B1.0.11 «Xumusi» coctaBieHa B COOTBETCTBHH C TPEOOBAHUAMU
denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa BhICIIET0 00pa3oBaHus - OakagaBpHat Mo
HanpasieHuro moarotoBku 35.03.06 ArponHkeHepus, yTBEPkKJACHHOTO MpUKazoM MuHoOpHayku Poccun
ot 23 aBrycta 2017r. Ne 813 (manee — ®I'OC BO), npumepHoii ocHOBHO# oOpa3oBaTenbHoi nporpammsl (IIOOIT) u
pabouero yueOHOTo M1aHa MOArOTOBKY OaKalaBpoB M0 TaHHOMY HaIPaBJICHUIO.

CocraBuTtenb paboyeil mporpaMMbl

KaHJ[.XAM.HayK, JOIEHT T A.A. Mup3oepa

Pabouas nporpamma paccMoTpeHa Ha 3acefanun kadeaps! «TexHOIOrus NpoIyKTOB 0OLIECTBEHHOTO
MUTAHUS U XUMUS»

[Iporoxon ot «22» Masg 2025r. Ne 10

3aBenyrommii Kadenpoit

|Il1 f i
JI-p.TexH.HayK, podeccop _hr.ﬂ A A.C. I)xaboeBa

OnoOpeHo MeTouIeckoi Komruccuelt GakynbTera « TOproBo-TeXHOIOTHISCKU)

[Iporoxon ot «23» mag 2025t Ne 10

[pencenarens MK ¢dakynbrera « TOProBo-TeXHOIOTHUECKHID»

/,fﬁ 774 —

KaHJ.0MO0JI. HAYK, JOLEHT T.X.Taynos
CornacoBaHo:
Jupektop HaydyHOU OMOIHOTEKH — =——— WN.A. lllorenoBa

«22» mas 2025r.




Meas MUCHMIIAHBI.

1.1lesu 1 3a1aun TUCUMILIHHBI.

(dbopMupoBaHHe y OOYy4YaIOUIMXCS TEOPETUYCCKUX 3HAHHM I10

XUMHH, TPpUOOpPETEeHHE YMEHUN U MPAKTUYECKUX HABBIKOB PAOOTHI C XMMHUYECKHMHU BEIECTBAMHU.
[lonnMaHne XUMHUYECKHX 3aKOHOB, TEXHOJOTMYECKUX, JKOJOTMYECKUX M HKCILTyaTallMOHHBIX
npobiem Oyaymied mpodecCHOHATbHOM NeATENbHOCTH, YETKUX MPEeJCTaBlIeHUH 00 OCHOBHBIX
KJIacCax HEOPraHMYEeCKUX W OPraHUYEeCKUX COCJAMHEHHH, BO B3aUMOCBSI3U C HUX CTPOCHHEM U

XHUMHUYCCKUM ITOBECACHUCM.

3agavyaMu AUCHUILTAHBI SBIISIOTCS .

(bopMUpOBaHHE COBPEMEHHBIX TEOPETUYECKUX MPEJCTABICHHA O CTPOCHHH U CBOWCTBAX
XUMHYCCKUX BCHICCTB, O CYIITHOCTU XUMHUYCCKUX HBHGHHﬁ;
- (hopMHPOBaHKE M PA3BUTHE HAYYHOTO XUMHUYCCKOTO MBIIIJICHHUS, TO3BOJISIONIETO PeliaTh 3a1a49u
XUMHYECKOTO ¥ 3KOJIOTHIECKOTO XapakTepa B Oyaymiei npodeccnoHalbHON cdepe CBI3aHHOU C
TEXHUYECKMMHU CHUCTEMaMH B arpoOu3Hece.

l.IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHsl IO JMCHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMHU OCBOEHUS 00pa30BaTeIbHONH MPOrpaMMbl

Kopn

Koa u HaumMeHoBaHuUe

Pe3yabTaTsl

MMOCTABJIEHHOM 1M U
BI)I6I/IpaTb OIITUMAJIBHBIC
CHOCOOBI WX peIIeHHUS,

HCXOMS M3 JIEHCTBYIOMINX

TIPaBOBBIX HODM,
HUMEIOIINXCS PECYpCcoB U
OrpaHUYEHUI

3a7a4

U-2 yx-» [Ipoektupyer
pelleHre KOHKPETHON
3aJjauu MPOEKTa, BEIOKUpas
ONTHUMAJIBHBIH CII0CO0 ee
peIeHns, UCXOs U3
JIEHCTBYIOIIUX IIPABOBBIX
HOPM U UMEIOILIIXCS
pECYpCOB U OrpaHUYEHHH

UM- 3 yk2 Pemaer
KOHKPETHBIC 33]1a4 TIPOCKTa
3asIBJICHHOTO Ka4yecTBa M 3a
YCTaHOBJICHHOE BPEMSI

HanmeHoBanue HHANKATOpA 00yueHus 1o
KOMIeTeHIHii KOMIIeTEeH M JAOCTHKEHUSI
KOMIIeTCHIM U AUCHUITHHE
-1 yk-» Dopmynupyer B 3HaTh. OCHOBHBIC TOHSATHS
paMKax MOCTABIICHHOf meny | 1 3AKOHDI XHMHH; OCHOBiibIe
XUMHYECKHE CHCTEMBI W
MIPOEKTa COBOKYITHOCTb TIpOTIECCHL.
B3aMMOCBSI3aHHBIX 337134,

6 ‘YMeTh:aHaIu3upOBaTh
obecnevnBarolnx ec XUMHYECKHE TPOLIECCHI;
noctwkenue. Onpenenser pelarhk pacyeTHbIE 3aJ1adM,

CriocoGeH  OMPENENsTh | oxpmacmbie pe3yIIbTATHI COCTaBIIATh ypaBHEHHs
VK-2 Kpyr 3aJad B PaMKaX | perieHUs BBIACICHHBIX peakii PASIHIHBIX

XUMHUYECKHUX IMPOILECCCOB.

Baanerts: MeToAaMU
TEOPETUIECKOTO u
9KCMEPUMEHTAIILHOTO

HCCIICIOBaHUA Cl)I/ISI/I‘IECKI/IX
W XUMUYECKUX SIBJICHHM.

3HaTh: B3aMMOCBS3b MEXIy
CBOMCTBaMH XUMHYCCKHX

CUCTEM, TPHUPOJIOIN BELIECTB

u ux PpeaKkLnOHHOMN
CITOCOOHOCTBIO.
YMmerh: Paborats co

CIPaBOYHOH IUTEPaTypOi.

Bianerb:MeTo10M
OIHUCAHUS AJIEKTPOHHOTO

CTPOEHMS aTOMOB.

3HaTh: 3aKOHBI XUMHUYECKOM
TEPMOUHAMUKH u
XUMHYECKOH KHHETHUKH.

YMeTb: Hcnonas3oBaTh

METO/IbI u cpesacTBa
XUMHYECKOTO HCCIEI0BaHUS
BEIIECTB u ux

MpeBpalieHui.

Baagerb: 3HAaHHSIMH OCHOB

XHUMHUHU JIIsA IMOHUMAaHUA




N-4yk-2 [Ty6snmuno
NPE/ACTABISIET  PE3YJIbTAThI
pemeHus KOHKPETHOH
3a7a4M TIPOEKTa

PEaKIUOHHOW CHOCOOHOCTH
aTOMOB U MOJIEKYI,

3HaTh: METOIBI
TEOPETUIECKOTO u
9KCIEPUMEHTALHOTO
HCCCIOBAHMS B XUMHUH.

YMmerb:  OOpamarscst ¢
XUMHYECKMMH BEIECTBAMU
" HOJIL30BATHCS
XUMHYECKHM

000pyI0BaHHEM U HOCYIOH.

Baanerts:
BBITIOJTHEHUS

HaBbIKAMH
OCHOBHBIX
XUMHYECKHX J1ab0paTOPHBIX
onepanuii.

OIIK- 1

Crioco0OeH pemarh THIIOBBIC
3aJa4d  po¢ecCHOHATBLHON
JESATEIIBHOCTH HAa OCHOBE
3HAHUIl OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKuUX,
€CTECTBEHHOHAYYHBIX "
obmenpodeccHoHaIbHBIX
JMCLHIUIMH C IPUMCHECHUEM
nH}pOpMaIOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH

U-1lonk-1.30aeT
MOJENIM M OCHOBHBIE 3aKOHBI

TEOPHIO,

MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX "
0OIIEHHKEHEPHBIX

JIUCIMTLTHIH.

3HaTb: OCHOBBI
HEOpPraHUYECKOW XHMUH,
(hU3KKN ¥ UX OCHOBHBIE
3aKOHBI , KJIACCHI
XUMHYECKHX COeAUHEHHH ,
MPUPOTY XUMHIECKHX
cBsi3eit 1 X BUIBI. OCHOBBI
XHMHH, SIIEKTPOXHMHH;
ANIEKTPOTEXHHKHY;
THIPABINKHI; MEXaHHUKH;
OCHOBBI JIOJITOBEYHOCTH
MaTepHaioB.

YMeThb: UCNOJIB30BATh
3aKOHBI M METOJIBI
€CTECTBEHHBIX,
TYMaHHUTapHBIX U
SKOHOMHYECKHX HayK IpU
peuieHun
npodecCHOHANBHBIX 33/1a4.
Hcnonp3oBath
COBpEMEHHEIE
MHPOPMAIMOHHO-
KOMMYHHKAIIMOHHbIE
TexHonorun. Kputnaeckn
OLICHNBATh CBOU
JIOCTOMHCTBA U HEJIOCTATKH,
HaMeuaTs ITyTH U BEIONPATh
Cpe/ICTBa Pa3BUTHS
JIOCTOMHCTB M YCTPaHEHHS

HE0CTAaTKOB.
Baanern: HaBBIKAMHU
paboTet B XHMHYECKOI
nabopaTopuu c
CcoOIIroIEHNEM TIPaBUIT

TEXHUKH O€30MacHOCTH TpHU
KOHTAKTC C XHMMHYCCKHMH
BEIICCTBAMH, TPaMOTHO |
pauMoHaNBEHO  OOPMIIATH
MOJTy4eHHBIE pe3yIbTaThl |,
aHaJIM3upoOBaTh pesyanaTbl
JKCTIIEpUMEHTa H  JIeNaTh

BBITCKAIOINEC u3 HHUX




BbIBOJBI.

NA-20mk-1 Pemraer
CTaH/IapTHBIE
npodeccHoHaNbHbIE 3aJadll C
pUMEHEHHEM
€CTECTBEHHOHAYIHBIX "
OOIIEHHKEHEPHBIX

MECTO/ZI0B MaTeMaTHYICCKOIo

3HAHUH,

aHaJin3a U MOACIINPOBAHUS.

3HaTb:eCTeCTCHHOHa)"~IHbIC

3aKOHBIL.
Ymerb:pemars
CTaHJAapTHBIC

po¢ecCUOHATTBHBIC 3a/Ta4H

C IPUMECHECHUEM

OOIIENH)KEHEPHBIX 3HAHHM.

Baanerb:MeTonaMu
MaTEeMaTHYECKOTO aHAIIN3a U

MOJEINPOBaHUA.

N-4onk-1. Hcnonesyer
UH(POPMAIMOHHO-
KOMMYHHKaIHOHHbIC
TEXHOJIOTHH Ha OCHOBE
3aKOHOB MaTeMaTHIECKHX,
€CTECTBEHHOHAYYHBIX u

obmenpodeccHoHaNbHBIX
JUCLIMIUTIH B ar pPOMHKEHEPHH.

3HaTh:3aKOHBI

€CTECTBCHHOHAYYHBIX

JHCLUTLINH.

‘YMeTh:UCTIOB30BaTh 3TH

3aKOHBI B arpOMHXCHCPUU

Baanersb:uHpopMamoHHO-

KOMMYHUKAallTUOHHBIMHU

TEXHOJIOTHUAMMU.

3. Mecto aucuuniuHbl B cTpykType OIIOII

Huctunnuna « XuMHsS» BXOJUT B 00s13aTeNbHyI0 YacTh bnoka 1 «/ucuuniuHel (MOIyIn)» BKIIFOYCHHBIX

B y4eOHBIH IJIaH HaIpaBieHus ToAroToBKY : 35.03.06 ArpouHKeHEpHs .

4.00beM AUCHUILUIUHBI (MOYJsl) B 3aYeTHBLIX €IUHUIAX U B 4acaX BbIAeJ€HHbIX HA KOHTAKTHYIO
padoTy oOyuyawuiuxcs ¢ npenogaBarejeM MO BUAAM Y4eOHBIX 3aHATHH M HA CaMOCTOSITEILHYIO

padory
Ounas popma 3aounas popma Ouno-3a04Has Gopma 00ydeHus
00yueHust 00yueHust
YuebHbIE
Bcero
I Beero ceMecTp Bcero cemecTp cemecTp
1 1 1
3.e. 4acoB 3.e. 4acoB 3.e. JyacoB 3.e. JacoB 3.e. qyacoB [3.e. 4acoB
KonTakTHast
paboTa,BTOM | 197 | Bo(12)* | 1,92 | 69(12)* | 0,44 | 16(2)* | 044 | 16(2)x | 122 | 44@®)" | 122 | 44(8)
qucie
JIEKIAU 0,5 18(4)" 0,5 18(4)" 0,11 4(1)" 0,11 4(1)" 0,44 | 16(4)* | 0,44 16(4)*
* * « - A4 | 16(4)* 44 16(4)*
Aa0OPaTOpHEIC |4 | agg: 1 368y | 041 | 4q1) | o011 | aq)y |° 6y | 0 6(4)
paboTer
IPYIIIOBBIE 008
KOHCYJBTallUI ' 3 0,08 3 0,08 3 0,08 3 0,08 3 0,08 3
KOHTPOJIbHBIE
Oabio- 0,08 3 0,08 3 - - - - ) ) ) )
pel/ITI/IHFOBbIe
MEPOTIPUATHSA
POMEKYTOYHA
s aTTECTALU: 0,25 9 0,25 9 0,14 5 0,14 5 0,25 9 25 9
IK3aMeH
CamocrosiTeb 1,77 64 1,77 64
Has pagora 1,08 39 1,08 39 2,56 92 2,56 92
3.e./4ac, B TOM
yucie: (4ac)
CaMOCTOSTEIbH 0,33 12 0,33 12 2,44 88 2,44 88




o€ U3ydeHHe
OTACIIBHBIX TEM
MOJYJIs, 1,03 37 1,03 37
IIOATOTOBKA K
71a00paTOPHBIM
pabotam
MOATOTOBKA K 0,75 27 0,75 27
npomexytouno | 0,75 27 0,75 27 0,11 4 0,11
i aTTecTanuu
06
e 3 |108(12*| 3 |108(12)*| 3 | 108(2)* | 3 | 108(2)* | 3 |108(8)*| 3 | 108(8)*
TPYLOEMKOCTh
()* - sanamus, nposoduUMble 8 UHMEPAKIMUBHBIX (POPMAX.
4.1. Coaeprxanue JMCHUIVINHBI (MOIYJIS) CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jaenam) ¢ YKa3aHueM
OTBeJIEHHBIX HA HUX KOJMYEeCTBA YaCOB U BUAOB YUeOHBIX 3aHATHIA
(ouHO# GopMBbI 06yUeHus)
Ne Pa3nesbl JUCHMIIIMHBI Jleknun JIa0. paboTsl Camoc.padoTsI Bcero
n/n (Ha3BaHHe MOIYJIS)
1. | OcHOBHbIE IOHATHUS U 3aKOHBI 2 6(2)* 1 9(2)*
XUMHA
2. 2 - 1 3
Crtpoenue aToMa u
TIEPUOTUICCKAs CHCTEMA.
3. 1(1)* - 1 2(1)*
Xumuueckas CBsI3b U
CTPOCHHUE BEIECTBA.
4, 2(1)* 4 1 7(1)*
OCHOBHBIE KJIaCCHI
HEOPTaHMYCCKUX COCAMHCHHIH.
5. 1 4 1 6
Xumuueckast KHHETHKa.
6. DHepreTuKa XUMHUYECKUX 1 . 1 2
IpoLeccoB. XUMUYECKOE
paBHOBECHE.
7. | PactBopsl. 2(1)* 6(2)* 1 9(3)*
8. | OO6imas xapakTepucTHKa 1 4 1 6
JIUCTIEPCHBIX CUCTEM.
9. | OxucnurensHo- 2 2 1 5
BOCCTAHOBHUTEILHBIC PEAKIIHH.
10. | O6was xapakrepucTika 1 4(2)* 1 6(2)*
METaJUIOB i HEMETAJIIIOB
11. | Teopernueckue OCHOBEI 1 - 1 2
OpPraHuYecKOW XUMHUU.
12. | VYrimeBomopost 1 2(1)* 6(2)* 1 9(3)*
BBICOKOMOJICKYJISIPHBIE
COEIIITHEHHSL.
Hroro: 18 (4)* 36(8)* 12 66(12)*

*- sanamus, npoeoouUMbvIe 6 UHMEPAKMUSHBIX (HOPMAX.




4.2. Copep:xaHus TUCHHUIIIMHBI (MOAYJIsl) CTPYKTYPHPOBaHHOE 10 TeMaM (pa3ejaM) € yKa3aHHeM
OTBEIEHHOT0 HA HUX KOJIMYeCTBA YAaCOB M BH/IOB Y4eOHBIX 3aHATHI (3204HO0i GOPMBI 00yueHust)

Ne
n/n Paznesbl AUCHUIIMHBI JlaGop. Cawmocr.
Jlekuuu
(Ha3BaHHE MOJYJISA) pa6oTshl padoTsl Bcero
1. OCHOBHBIE TIOHATHS U 3aKOHBI XHMUHU 0,25 0.5 8 8,75
2. | CrpoeHue aToMa ¥ MeprUOTAIECKast 0,25 - 8 8,25
cucTeMa.
3. | Xumuueckas CBsI3b U CTPOCHUE 0,5 - 7 7,5
BEILECTBA.
4. | OcHOBHEIC KJIaCCHl HEOPTAHUIECKUX 0,5 0,5 5 6,0
COEIMHEHU.
* *
S Xumuueckast KHHETHKaA. 0,25 1(1) / 8,25(1)
6. | DHepreTvka XUMHUYECKHUX IPOLIECCOB. 0,25 - 7 7,25
XUMHUYECKOE paBHOBECHE.
7. | PactBopsL 0,25 1(2)* 8 9,25(1)*
8. | OOwas xapakTepucTuKa JUCIIEPCHBIX 0,25 - 6 6,25
CHCTEM.
9. | OKMCIUTENBHO-BOCCTAHOBHUTEbLHbIE 0,25 0,5 8 8,75
peaKIuH.
OO011ast XapaKTepUCTHKA METaJLIoB U 0,25 - 7 7.25
10. | memeramos.
TeopeTnueckre OCHOBBI 0,5 - 7 7,5
11. | opranuueckoit xumuu.
YriaeBoa0poab 1 0,5 0,5 10 11,0
12. | BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS.
Hroro: 4 4(2)* 88 96(2)*

CrtpoeHue aToMa U NePUOAMYECKAsl CHCTEMA.

4.3. Coaep:xkanue IMCUMILVIMHBI (MOAYJIf) CTPYKTYPUPOBAHHOE MO TeMaM (pa3fiesiaM) ¢ yKa3aHHeM
OTBEJE€HHBIX HA HUX KOJIUYECTBA YACOB U BUJ0B Y4eOHbIX 3aHATHIA
(04HO0-3204HOI PopMBI 00y1eHus1)

Ne Pazaens! AMCHUTIMHBI Jlexuuu JIa6. padoTsl Camoc.padoTbI Bcero
n/n (Ha3BaHHe MOIYJIS)
1. | OcHOBHbIEC NOHATHS U 3aKOHBI 2 2(1)* 3 7()*
XUMUH
2. 2 - 3 5
CrpoeHue aToMa u
MepHOINYEcKast CUCTEMA.
3. 1(21)* - 3 4(1)*
XuMmudeckas CBsi3b U
CTPOEHHE BELIECTBA.
4. | OCHOBHBIE KJIACChI 2(1)* 2 4 7(1)*
HEOpPraHMYECKUX COEANHEHUH.




5. 1 2 3 6
XuMuyeckass KHHETUKA.
6. DHepreTrka XUMHYECKUX 1 ) 3 4
nporeccoB. XUMHYECKOE
paBHOBeCHE.
7. | PactBOpsL. 1(1)* 2(1)* 3 6(2)*
8. | OOmas xapakTepucTHKa 1 2 3 6
IIACTICPCHBIX CHCTEM.
9. | OxucnurensHo- 2 2 3 7
BOCCTaHOBHUTEIIBHBIC PEAKIIUIL
10. | OGas xapakTepucTUKa 1 2(1)* 3 6(1)*
METaJNIOB M HEMETAJIIOB
11. | Teoperuyeckue OCHOBBI 1 - 3 4
OpPraHUYecKOW XUMHUU.
12. | YrneBonopons! 1 1()* 2(1)* 3 6(2)*
BBICOKOMOJICKYIISIPHBIC
COCIMHEHUSL.
Hroro: 16 (4)* 16(4)* 37 66(8)*
“- sanamus, nPoBoOOUMbLE 8 UHMEPAKMUBHBIX HOPMAX.
4.3 Conep:xaHue pa3ea0B JUCHUIIUHBI (MOTYJISA)
4.3.1 Jleknun
Ne HaumenoBanue TpynoemMkocTb
11;11 pasaena Homep, TeMma u coaepskaHue JeKUHH Jac.
AMCUMILIHHBI 04YHO |3204HO 04YHO-3204HO
Jlexums Nel OcHOBHBIE OHATHS M 3aKOHbI
xumuu. OCHOBHBIE 3aKOHBI XUMUHU.
OcHOBHbIE IOHATHS XUMHH (aTOM,
O 1 Y —, MOJIEKYJIa, XUMUYECKUN SJIEMEHT,
IIOHSTHS K I/ISOTOHH). CTeXI/IOMeTpI/IIIeCKI/Ie 3aKOHBI. 2 0.25 2
3aKOHBI XUMUH
Jlexmus Ne2 CTpoeHne aToMa ¥ EPHOAHYECKAS
cucrema.
CoBpemeHHas MOJIEIE COCTOSHUS
3JeKTpoHa B arome. KBaHTOBbIE umMcia
Crpoenne atoma | JIEKTPOHOB B aroMme. [IpmHnmn Ilaymm.
2. | mnepuonmueckass | IIpyHIMI ~ HaMMEHBINEH  DHEPIUU 2 0,25 2
cucrema [IpaBuno XyHna. DneKTpoHHbIE (YOPMYIIBI.
AW Mennenees | XapakTepUCTHKH aToMa: OpOUTATbHBIN
a. paadyc, HWOHU3AIMOHHBIA  MOTEHIHAJ,
CPOJCTBO K AIIEKTPOHY,
JJIEKTPOOTPUILIATEIIEHOCTE.
[IeproanYHOCTh U3MEHEHUN AJIEKTPOHHBIX
KoH(purypauii atomoB. Ilepuognueckuii




3aKOH Ilepnonnueckas cucreMa
XMMHYECKHX  JJIEMEHTOB. Crpykrypa
MEPUOJUYECKON CHCTEMBI M €€ CBS3b C
3JIEKTPOHHOU CTPYKTYpOH.

Jlexmms Ne3 XumMuueckasi CBSI3b U CTPOeHUE
BelllecTBa.
OCHOBHBIE THIIBI W XapaKTEPUCTHKH CBSI3U.

XuMUYecKast KoBanentnas u HOHHAas vc13;131/1. 1(1)* 05 1(1)*
CBSI3b H CTPOCHHE I'mbpuauzanms. Tunbl B3aUMOJICUCTBUA
BeIIeCTBA. Mouiekynnt. OCHOBHBIE BHIBI B3aMMOJEWCTBUS
MOJIEKYIL. Cubl MEXMOJIEKYIISIPHOTO
B3auMoJielicTBuA. BonoponHas cB3b.
OCHOBHBIC Jlexust No4 OCHOBHBIE KJIACCHI HEOPraHMYECKHX
KIIACCEI coemumHeHuii. OnpesencHue, Kiaccudukanus, o) 05 o)
HEOPrAHHUECKIX CIIOCOOBI TIOJTyYEHUS, XI/IMI/I‘IVCCKI/IG CliOI‘/‘ICTBa @) ' @)
COeHHEHHL. OKCHJIOB, KHCJIOT, OCHOBAHHM U COJIECH.
Jlexuust Ne5 Xumuueckasi kuneruka. CKopocTh
XUMHUYCCKHUX PEaKInii. 3aBUCIMOCTh CKOPOCTH 1 0,25 1
XuMugecKas XUMHUYECKUX PEAKLMi OT KOHLIEHTPAllUK BEILIECTB.
—— 3aBUCHMOCTh CKOPOCTH XUMHUYECKUX PEAKIU OT
TEeMITEPaTypbl U MPUPO/IbI PEATUPYIONINX BEIECTB.
Karamms.
Jlexts Ne6 JHepreTuka XUMHUYECKHX
npoueccoB. XuMH4YECKOe PaBHOBeCHE.
DHepreTHKa Xumuueckoe u $pa3zoBoe paBHOBecHe. XHUMUUECKOE 1 0.25 1
XUMHUYECKUX pasurosecue. [Ipunuun JIse-Ilatense. DakTOpPEI '
MPOLIECCOB. BJIMSIIOIINAE HA XUMUYECKOE PABHOBECHE.
Xumuaeckoe VYcnoBus cMeeHns XUMHUYECKOT 0
paBHOBECHE. paBHOBecHsL. TemioBoi 3QPeKT XMMUIECKHX
peaxIuu.
Jlexuus Ne7 PacrBopbl. CIIOCOOBI BBIpQKCHHUS
KOHIIEHTpaIuii pactBopoB. OOIMe CBOMCTBA
I pactBopoB. Boga. JKectkocTh BOJBI. 2(1)* 025 1(1)*
Onekrponutuyeckas guccounanus. Kucnorso-
OCHOBHBIE CBOMCTBA BelecTB. ['uaponus
COJIEH.
Jlexkuust Ne8 O61masi XapakTepucTHKA
O6uas JUCHEepPCHBIX cucTeM. Kimaccudukanms
XapaKTEePUCTHUKA JIUCTIepCHBIX cucTeM. CBOMCTBA KOJUTOHMIHBIX 1 0,25 1
JIICTIEPCHBIX pacTBOpoB MeTOIbI TOTYUCHHUS M OUUCTKH
CHCTEM. JUCTICPCHBIX CHCTEM.
Jlexums Ne9 OKHCINTEIBLHO-
BOCCTAHOBHTENbHBIE peaknun. OKHUCIUTEIBLHO-
OxucinresnsHo- BOCCTaHOBUTEIbHBIC CBOMCTBA BCIIIECTB. 2 0,25 2
BOCCTaHOBUTEIIBH | DJICKTPOJIU3. T"ansBanmueckmit DJIEMEHT.

bI€ peaKLuu.

OCHOBBI 2JIEKTPOXUMHUHU. AKKYMYJISITODEI.




Jlexumsa Nel) OOmiasi xapakTepuCTHKA

METAJZIOB M HEMETAJUIOB. [Tonoxenue
Obmas METaJUIOB M HEMETAJUIOB B NEPUOAUYECKON
10. | xapakrepucruka Tabimue. ®Puszndeckue CBOWCTBA METAJIOB U 1 0,25
METaJlI0B ¥ HEMETaJJIOB XYUMUYECKUE CBOICTBA METAJIOB 1
HEMETaJIIIOB. METaJJIOB U HEMETAJIJIOB
Jlekuust Nell Teopernyeckue 0CHOBBI
oprannyeckoii xumuu. [Ipenmer opranuueckoit
XUMHUH. Teopusi XUMHUYECKOTO CTPOEHHS

Teopernueckue oprann4eckux coenunenni A.M.bytneposa.

11. OCHOBBI DJEeKTPOHHOE CTPOCHHE OJIMHAPHBIX M KPATHBIX 1 05 1
N YTIIEPOI-YTICPOIHBIX CBA3EH, THOPUAN3AIIU.

OPTaHHMHCECKON M3oMepust opraHndecKux COeIMHEHUH.

XUMHH. HoMeHKIaTypa OpraHU4ecKHX COeAMHEHHU 1
OCHOBHbIE ()yHKIIMOHAJIbHBIE TPYIIIBL.
Jlexnus Nel2 Yraesogopoasl U
BBICOKOMOJIEKYJISIDHbIE coeIMHEHMSI.
IIpenenbHbie YIJIEBOJIOPO/IBI. ATKaHBI.

12. Yraesonopoasl u HenpenenpHble yrieBOMOPOIBL. AJKEHBEL. 2(1)* 0,5
BBICOKOMOJIEKYJSI | AIETHUIICHOBBIC YIJIEBOIOPOJBI. AJKUHEL 1)*
pHBIE Huenossie yrieBomopoasl. Kayuyk. Ilonnmepsi,

COCIUHCHHUS. KJ'IaCCI/I(I)I/IKa]_II/IFI. PeaKHI/II/I NoJmmMepu3anuu
TOJINKOHICHCALIUH.
Uroro: 18(4) * 4 16 (4)*

()* - sanamus, nposodumble 6 UHMEPAKMUBHBIX PopMax

4.3.2 JlabopaTopHble padoThI
Ne HaunmenoBanmue Homep u Tema 1abopaTopHoii padoTsl TpyaoeMKoOCTb, yac
n/m | pasgejia AMCUMIIMH
O04YHO 3204YHO O4HO-
3204HO
Jlad. padora Nel TexHuka 1
6e3omacHOCTH, 000pYIOBaHUE U TIPABUIIA
paboTHl B XUMHYECKOH JJaOOpaTOPHH.
OCHOBHBIE TTOHSATHS JIa6. pa6ora Ne2. MeTobl OUYUCTKH U 1 0,5 2(1)*
1. U 3aKOHBI XUMHUHN BBIICJICHUS HEOPraHNYCCKUX BEIICCTB.
JIa6. padora Ne3. KauecTBeHHBII 2(1)*
AJIEMEHTAPHBIH aHAIN3 HEOPTaHMIECKUX
COC/IMHEHHH. 2(1)*
JIa6. padora Ned. . Onpenenenue
MIPOLIEHTHOTO COJIEPKaHMs OKCU/IAa MEIH B
MaJlaxure.
Jlad. padora Ne5. [Tonyduenne OKCUIOB U
H3y4Y€HHE CBOWCTB.
2. | OCHOBHBIE KIIAaCCHI JIa6. pa6ora Ne6. [Tosrydenue coseil u 2
HEOPraHUYeCKHX H3y4YCHUE CBOWCTB. 0,5 2
COCTUHEHUH. 2




JIad. padora Ne7. CropOoCTh XMUMHYECKHX

3. | Kunernka peaxiuii. 3aBUCUMOCTb €€ OT Pa3IM4HbIX 4 1(1)* 2
XMMHUYECKHX (haxTOpOB.
peaxkuui.
Jla6. padora Ne8. IlpuroroBieHue
PacTBOPOB € 33/IaHHOW KOHIETPAIHH. 2(2)*
PacTBOpBI. JIa6. padora Ne9. Onpenenenre pH 2 1(1)* 2(1)*
4. pPacTBOpOB.
2
JIa6. padora Nel0. ['maponu3 comeit.
Jla6. padora Nell. Koarymamms 2
5. | HucnepcHsie KOJIJTOMIOB JICKTPOIUTAMHU. - 2
CUCTEMBI. Tad. padora Nel2. AncopOuus ykcycHOH 2

KHUCJIOTBHI Ha aKTUBUPOBAHHOM YTIJIC

JIa6. padora Nel3.M3yuenue mporecca

OKUCTUTENBHO- OKHUCJICHHUS HUTPUTA KaJus IEpMaHraHATOM 2 0,5 2
6. | BOCCTAHOBHTCIBHBIC | HATPUS IPHU Pa3IMIHBIX 3HAUYCHUsIX pH
peaxuum.
JIa6. padora Neld. [Toarpymrbsl JIUTHS U 2 (D*
Ob6uas OepuHs.
* *
XapaKkTepuCTHKA JIa6. padora Nel5. IToarpynmsl a3oTa 1 2@ - 2(1)
7. | MeTaiuioB U
KHCJIOPOJIA.
HEMETaJLIOB.
Yr1eBo0poibl U Jla6. padora Nel6. [Tonyuenue MeTana u 2(1)*
BBICOKOMOJIEKYJISIpHBI | U3YICHHUC CBOMCTB.
8. |e COSIUHEHNA. Jla6. padora J‘f917. [Monyuenue sTuieHa u 2(1)* 0,5 2(1)*
U3YYCHUE CBOICTB.
JIa6. padora Nel8. [TomyueHue aneTmieHa 2
Y M3yYCHHE CBOWCTB.
Hroro: 36(8)* 4(2)* 16(4)*

* - 3auAmMUsL, NPOBOOUMbLE 8 UHMEPAKMUBHBIX (DOPMAX.

Ilepeyenb y4eOHO-MeTOAMYECKOr0 o0ecmeYeHUsi I CAMOCTOSITEJILHOW PpadoThl
00y4yalomuxcs Mo JUCHUILIHHE (MOIYJII0)

Hnst camocToATEeNbHOW paboThl OO0YyYarOMUMXCS MO  JUCHUIUIMHE «XUMHUS» B HAyYHOU
O0uOIMOTEKE YHMBEPCUTETAa MMEETCS JOCTaTOYHOE KOJMYECTBO YYEOHHKOB M Y4YEOHBIX MOCOOMIA.
Kpome 3T0r0, HaI0 OTMETHUTH, YTO IS TIOJTHOTHI OOECTIEYEHUsI CAMOCTOSTENILHOW PadoThl y4eOHO —
METOAMYECKOW OKYMEHTAalMeH 10 JaHHOW TUCHMIUIMHE pa3padOTaHbl Ui BHYTPHUBY30BCKOTO
MOJIb30BaHUS CIIEYIONINE yuyeOHble TOCOOUs M METOIUYECKUE YKAa3aHUS:

Mup3oeBa A.A., KazanueBa JI.A . MeTonuueckne yka3aHUs K BBIMIOJHEHUIO JTAOOPATOPHBIX
paboT Mo JUCHHUIUIMHE «Heoprannueckass ¥ aHalnuTH4ecKas XUMHUs» crenuanbHoctu 36.05.01
«Berepunapusi» u  HampapieHus: nmoAroroBku 36.03.01. «BerepuHapHO-CaHUTApHAS SKCIEPTH3A»
Bcex ¢opm oOyuenuss[ TEKCT] DnextponHblil caiit HayuHoil 6ubmnotekn Kabapauno-bankapckoro
T'AY. Hampunk, 2016.-229 c.

Mmup3oeBa A.A. YueOHO-METOAMYECKOE MOCOOME K BBIMOIHEHUIO JTAOOPATOPHBIX padoOT Mo
JUCHUIIINHE «XUMHS I CTYJE€HTOB HamlpaBiIeHHUs MOATOTOBKH 35.03.06 «ArpoMHKEHEepHus» Bcex
¢dopm obyuenust [TEKCT] DnextponHslii caiit Hayunoit 6ubnmuotekn Kabapauno-bankapckoro 'AY.
Hanpuuk, 2017.-217 c.

Ha camocTosiTensHyto paboTy NpH HM3Y4YEHUH JaHHOW TUCHMIUIMHBI OTBOJUTCA IO OYHOM
(3a04HOM, 0YHO-3209HOI) popmam 00ydeHHs1 cooTBEeTCTBEHHO 39 (92, 64) vacoB. U3 nux 12(88,37)
YacoB BBIAEISACTCSA HA CMOCTOSITETIbHOE U3yUEeHUE OTAETIbHBIX TEM U BOIIPOCOB.



OcHOBHBIMU (OpMaMH CaMOCTOSITENIbHOM PAaOOTHI CTYIEHTOB NpPHU H3YYEHUU TUCIUILINHBI
SBIISIIOTCS: MPOpabOTKa BOMPOCOB, BRBIHOCUMBIX Ha CAMOCTOATEIbHOE U3yUeHHE, U3yYeHUE OCHOBHOH U
JIOTIOJTHUTEIBHON JIUTEpaTyphl, KOHCIIEKTUPOBAHUE MAaTepUANIOB, IOJIFOTOBKA K JJabopaTopHOi padoTe,
K ONpOCYy, TECTUPOBAHUIO, K KOHTPOJBHBIM OaJUIbHO-PEHTHHIOBBIM MEPONPHUATHIM, IOATOTOBKA K
MIPOMEXKYTOUYHOM aTTECTAlUU.

Ha 3aounoii popme 00ydeHus, KOHTPOIb CAMOCTOSATEIBHON pabOTHl OCYLIECTBISIETCS TOJIBKO
BO BpeMs IPOMEKYTOUHON aTTECTALUU.

O0beM 4yacoB BBIAEIAEMBIX JUISl IOATOTOBKU K IMPOMEXYTOUHOM arrecTanuu (27 4. 0 O4HOMI
dbopme, 4 4. mo 3aouyHOM W 27 Y. MO OYHO-320YHON (opMe OOyYEHHs), HCIOIB3YETCS IS
CaMOCTOSITEJIbHOM IOJrOTOBKM OOYYarOIIMXCsl K 3K3aMeHaM. JlaHHBIN 3Tal SBJSIETCs 3aBEpIIAIOLIUM
Py  M3YyYEHUU JUCLUUIUIMHBL W KOHTPOJb CAMOCTOATEIBHOW pabOThl OCYILIECTBIAETCA Ha
IIPOMEKYTOUYHOM aTTECTALUU.



Tema u Bonpocsl camocrosiTebHON | O0beM yacos | Ilepedens yuyeOHo- ®opma
paboThI CTY1EeHTOB 0YHO ,3204YHO0, | METOHYECKOTO CaMOCTOSITEIbHOM
0YHO-3204YHO | o0ecmedeHUs! padoThI M
KOHTPOJISL.
1(8) (3) [1]1, [3] IMoaroroBka K caade
sk3ameHa OTBET BO
OCHOBHBIE TIOHSTHUS U 3aKOHBI XUMUHU
BpeMs 9K3aMEHa.
1(8) (3) [1], [3] IoaroroBka Kk craue
CTpoeHHe aToMa U TIeproIHIecKast
2. sk3ameHa OTBET BO
cHcTEMa.
BpEMsI 9K3aMeHa.
1(7) (3) [1]1, [3] [oaroroBka x craue
3 XuMudeckast CBSI3b M CTPOCHHE 9K3aMeHa
' BELECTBA. OrtBeT BO Bpems
9K3aMeHa.
1(5) (4) [11, [3] IoaroroBka K craue
OCHOBHBIE KJIACCHI HEOPTaHUIECKHX
4. . sk3amena OTBET BO
COETMHEHHI.
BpEMsI 9K3aMeHa.
1(7) 3) [11, [3] IToaroToBka k ciaye
JK3aMeHa
5. XuMudecKas KHHETHKA.
OTtBeT BO BpeMs
9K3aMeHa.
1(7) (3) [1], [3] IToaroToBka K ciade
DHepreTHKa XMMHIECKUX TPOIIECCOB.
6. sk3amera OTBET BO
XUMHYECKOE paBHOBECHE.
BpEMsI 9K3aMeHa.
1(8) (3) [11, [3] IMoaroroBka K craue
7 PactBopsL. JK3aMeHa
' OTBeT BO BpeMs
9K3aMeHa.
1(6) (3) [1], [3] IToaroToBka K ciade
O061ast XapaKTEePUCTHKA TUCTIEPCHBIX
8. sk3amera OTBET BO
CHCTEM.
BpEMsI 9K3aMeHa.
1(8) (3) [11, [3] IoaroroBka k caue
9 OKHCITUTETLHO-BOCCTAHOBUTETHHbIE 9K3aMeHa
' peaxImu. OrtBer BO Bpemst
9K3aMeHa.
1(7) (3) [11, [3] IToaroroBka K ciade
OO61ast XapakTepHCTHKa METAJUIOB
10. sk3aMeHa OTBET BO
HEMETAIIIOB.
BpEMs DK3aMeHa.
1(7) 3) [11, [3] IToaroToBka Kk ciaye
1 TeopeTHYeCKHe OCHOBBI OPTaHMIECKON 9K3aMeHa
' XUMUH. OTBeT BO BpeMst
9K3aMeHa.
1(10) (3 1], [3 IToaroToBka k cnaye
VYT1eBo0pOIbI U (10)(3) (1], 3]
JK3aMeHa
12. BBICOKOMOJICKYJISIPHBIC COSTHHECHUS.
OTBeT BO BpeMs
9K3aMeHa.
13 [ToaroroBka K MPOMEKYTOUHON 27(4) (27)
aTTecTanun
2
Hroro: 39(92) (64)

6. ®OHA OLIEHOYHBIX CPEACTB AJS MPOBEAeHUs TEKYIIero H NPoMeKyTOYHOI 0
KOHTPOJISI 3HAHUH 00y4arouxcs.
6.1. IlepeyeHb KOMIEeTEHIMIi ¢ YKa3aHUEM 3TanoB UX popMupoBaHus




N Koasbr Jrtansl GopMUpPOBAHHE
) CTpyKTYpHPOBaHHBIE MOTYJIH (opmupyembIx KOMIIeTeHIINH B Mpo1ecce
Moy KOMIeTeHIn i OCBOEHHUSI THCIUTIIHHBI
1. 1. OcHOBHBIE MOHATHS ¥ 3aKOHBI XUMHH YK-2 1-b1if peHTHHT-KOHTPOJIb.
2.CtpoeHne aToMa U epHOJIIecKas OIIK-1 (PelTUHrOBBIE KOHTPOJIEHBIE
cucreMa MepONpUATHS (KOJIOKBIYMBI,
3. XuMudecKkas CBS3b ¥ CTPOCHHE BEIIECTBA KOHTPOJIbHBIE pabOTHI, TECTHI)
4. OcHOBHBIE KJIaCChl HEOPTaHUYECKUX MOATOTOBKA K BBIITOTHCHHUIO
COC/IMHEHUH 1abopaTopHOH paboThI M UX
3aI1Ta)
2. 5.XuMHYECKas KUHETUKA YK-2 2-0li peHTHHT-KOHTPOJIb,
6.9HepreTHKa XUMHYECKHX TIPOLIECCOB. OIIK-1 (PeidTHHrOBbIC KOHTPOJIBHBIC
XUMHu4ecKkoe paBHOBECHE. MepONpPHSATHS (KOJIOKBHYMBI,
7.PacTBOpBL KOHTPOJIbHBIE pabOTHI, TECTHI)
MIOJTOTOBKA K BBHIIIOJIHEHUIO
8.061mas XapaKTepHCTUKA TUCIIEPCHBIX 1abOpPaTOPHOIi PAOOTH! M HX
CHCTEM. 3aIlKTa)
9. OKUCIUTENBHO-BOCCTAHOBUTEIbHEIE
peaxuuu.
10. OOmast XxapakTepucTHKa METaIOB U YK-2 3-Mii peHTHHT KOHTPOJIb,
HEMETAJLIIOB. OIIK-1 (PeTHHrOBBIC KOHTPOJIBHBIE
11. TeopeTnueckne 0OCHOBBI OPraHNIECKON MEpONPUATHS (KOJUIOKBIYMBI,
XHMUH. KOHTPOJIbHBIE PaOOTHI, TECTHI)
12.. VYT1eB0o0pOABI M BEICOKOMOJIEKYIISIPHBIE MIOJTOTOBKA K BBHIIIOJIHEHUIO
COCIMHEHUS. 71abopaTopHOH paboThI M UX
3aI1Ta)

6.2. Iloka3areqiu W KpUTEPUUM OLEHUBAHMS CHOPMHMPOBAHHOCTH KOMIIETEHUUI Ha
Pa3IMYHBIX JITanax UX (opmMupoBaHMs, KAJbl U NMPOUEAYPbl OLEHMBAHMSA MNPH TeKYLIEM H
NMPOMEKYTOYHOM KOHTPOJIE 3HAHUI 00y4aI0IIUXCS .

Tekymuii KOHTPOJIb - 3TO HENPEPHIBHOE OTCIECKUBAHUE YPOBHS YCBOCHHUS CTYACHTAMU 3HAHUM, yMEHUI
1 HAaBBIKOB, 4 TAKXK€ OCBOCHHUEC KOMIICTCHIINH.

HpOMe?KyTO‘leIﬁ KOHTPOJb IMPOBOAUTCA C IEJIbIO OLI€HKU YCBOCHUA CTYACHTAMHU MaT€puajia KPpyImHOTO
MOAYJIA WIW pasfaciia y‘le6H0ﬁ JUCHUITIMHBI. B Tteuenme CEMECTpa IMPOBOAUTCA TPU TAKUX KOHTPOJIBHBIX
MEpOIPHUSITAH, COTIACHO KalleHAapHOro y4deOHOro rpadwuka. [I[poMexyTOdHBI KOHTPOIb — 3TO CBOETO poja
MHUKPO3K3aMEH I10 MPOHIEHHOMY MaTepraity yuyeOHOU AUCHUITUHEL. OH MOXKET MPOBOJUTHCS, KaK B YCTHOH, TaK
U B MIMCBMEHHOU (pOopMe, a TaKKe B BHJIE TECTOBOI'O KOHTPOJISI.

OLIGHKa 3HAHWUH CTYACHTOB OCYHICCTBJIACTCA B Oaax ¢ Y4eTOM:

- OLIEHKH (TEKYILEro KOHTPOJIS) 3a paboTy B ceMecTpe (OIICHKH 3a BBINIOJHEHHE KOHTPOJIBHBIX 3aJaHUM, 3a
BHIMOJIHEHWE M YCIEIIHYI0 3allUTy JIa0opaTOpHBIX paboT, 3a aKTUBHOE Yy4YacTHE Ha CEMHUHApCKUX W
MPAKTHUYCCKUX 3aH$ITI/I$IX);

- OLICHKHU MMPOMCEIKYTOYHBIX 3HaHWH Ha peﬁTHHFOBLIX MCPOHPUATHUAX (TGCTOBLIG 3aJaHuA U KOJ'IJ'IOKBI/IYM);

Jns ompezeneHust OLEHKH 3a pa0OTy B CeMecTpe M OIEHKH MPOMEXKYTOYHBIX 3HAaHMH Ha PEHTHHTOBBIX
MEpPOIPHUITUSAX COJEpIKaTe/IbHAs 4YacTh Pabouell mporpaMMbl YETKO CTPYKTYPHPYETCS Ha COJEp)KaTelIbHbIC
MOIYJAX U3 KOTOpBIX QopMmupyercs Tpu Ojoka (MOAYJsl), ¢ TEPHOAAMH H3y4YEHHS PaBHBIMH IepHOJaM
MIPOBEACHUS PEUTHUHI-KOHTPOJIA.

Takum o00pa3oM, ycTaHABIMBAaeTCA O0bEM JUCIHHUIUIMHBI, TMOJICKAIICH OIICHKE KayecTBa YCBOCHHS B
paMKax 0JIOKOB. HpI/I 9TOM KaXJaasd KOHTPOJIbHAsA TOYKa OLCHHUBACTCA B 20 6aJ'IJ'IOB, N3 KOTOPBIX Ha IOJIO
TEKYHICTO KOHTPOJIA MPUXOAUTCH 10 6ann013, a octanbHble 10 6amioB CTYACHT MOXKCT IMOJIYUUTDh O pE3yJibTaTaM
IIPOMEKYTOYHOI'O KOHTPOJIA.

KpI/ITepI/I}IMI/I OLICHKHU C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHLII/Iﬁ SABJIAIOTCSL YPOBCHL OCBOCHUA 06y‘laIOH.[I/IMI/IC$I
3HaHHﬁ, YMGHI/Iﬁ " HAaBBIKOB, KOTOPBIMU OHU IOJI?KHBI 06J'Ia)laTB IIpy U3YUCHUU Pa3acjIOB (MOﬂyneﬁ) JUCIHUITIINH
coryacHo pabodel mporpamMMmel.

CornacHO 3THX KPUTEPHEB MPH pa3zpadOTKe IIKAJI OIIEHWBAHUS aBTOP PYKOBOJCTBYETCS CIETYIOIINM:

15-20 6anioB - CTYIEHT MOJyyaeT MPHU BBICOKOM YPOBHE OBJIAACHHMS KOMIIETEHIMSMH M OCBOCHUS
3HAHWM, YMEHHA ¥ TEOPETUUIECKOTO Marepuayiia 6e3 mpoOeoB; BHIIOJHEHUH BCEX 3a/IaHUH, MPEIYyCMOTPEHHBIX



y4eOHBIM TUIAHOM HA BBICOKOM KAaYeCTBCHHOM YPOBHE; C(HOPMHUPOBAHHM MPAKTUYECKUX HABHIKOB,
po(ecCHOHATBHOTO TPUMEHEHHSI OCBOCHHBIX 3HAHMUIA,

DTO TO3BOJSET TOMYYHUTh CTYIEHTY «aBTOoMaTom» (TIpu 55 u Oojee 0amuioB) WM Ha MPOMEKYTOTHOM
atrecranun (ripu 45 u Oornee 0AIITOB) OIIEHKY «OTITUIHO.

10-14 6anaoB — CTYACHT MOJyYaeT MPU CPeTHEM YPOBHE OBIIAJCHHS KOMIICTCHI[USIMHI U OCBOCHUW 3HAHMIA,
YMEHUH M TEOPETUYECKOT0 MaTepuala, Korna y4eOHbIe 3aJJaHHsl He OI[CHEHbl MAaKCUMAJTBHBIM YHCIIOM OaJlioB, U B
OCHOBHOM C()OPMHUPOBAHBI MPAKTHUECKIE HABBIKH.

DTO0 MO3BOJISAET MOIYYUTh CTYACHTY «aBTOMaToM» (Tipu 49-54 6ayioB) WK Ha TPOMEXKYTOYHON aTTeCcTalllu
OIICHKY «XOPOIIO».

Jo 10 6aajoB — CTYACHT MONy4yaeT NMPH MOPOrOBOM YPOBHE OBJIAJICHUS KOMIICTECHIIMAMHU U YAaCTHYHO C
MpoOEJIOM OCBOCHUM 3HAHWUHM, YMEHUM U TEOPETHYECKOTO MaTepuayia, HEKaueCTBCHHOM BBITIOJHCHUU YYCOHBIX
3aJlaHuM, MO0 OHM OIICHCHBI YMCIOM OaIOB OJIM3KMM K MUHUMAIBHOMY, B CIlydasX He c(opMHpOBaHUs
HEKOTOPBIX MPAKTUICCKUX HABBIKOB.

7. ®OoH/I OLIEHOYHBIX CPEICTB /ISl MPOBEIEHUsI MPOMEKYTOYHOI aTTeCTANMH 00YYAIIUXCS M0 TUCHUTIINHE
(MonyJ110)
7. 1. llepeyeHb KOMIETEHMIA C YKa3aHHEM ITANOB UX (JOPMHPOBAHMS B MpoLecce 0CBOEHUS
00pa3oBaTeJbHOI MPOrpaMMbl

Paboueit mporpaMmmMoiil TUCHUTUIHHBL «XUMHUS MIPEAYCMOTPEHO y4acTUe JUCIUILIMHBL B (DOPMUPOBAHUU
CHEAYIOUIMX KOMIIETECHIIMM:

YK-2 CrnocoGeH ompeaensTh Kpyr 3aJady B paMKax IOCTABICHHOW 1M W BBHIOMPATh ONTHMAJIbHBIC
CIIOCOOBI X PEIICHUS, HCXOIS U3 JICHCTBYIONIUX MMPABOBBIX HOPM, HMECIOIIUXCSI PECYPCOB U OTPAaHHYCHUH

OIIK-1 CmocobeH pemath THIOBBIE 3a7aud Mpo(eccHoHANbHON JesITeNbHOCTH HAa OCHOBE 3HAHUIA
OCHOBHBIX 3aKOHOB MAaTE€MaTHYEeCKHX, €CTECTBEHHOHAayYHBIX U OOMmENpO(EeCcCHOHANBHBIX IUCIHILIAH C
MPUMEHEHHEeM HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH. B mporecce ocBoeHHs 00pa3oBaTenbHOM
nporpaMMmbl komnereHuit YK-2, OIIK-1 ¢popmupyrorcs npu u3ydeHUU TUCLHUIUIMH U IPOXOXKACHUN MPAKTHUK,
B ToM unciie HAP.

Jtansl popMHpPOBaHNs KOMIIETEHIIHI B ponecce 0CBOeHNs 00pa3oBaTeIbHOI NPOrPaMMBbI

Jransl
Kon Jucuunnunel, npaktuku, HUP, yepes koropbie ¢opmupoBanus
KOMIIeTeHIIUH (opmupyercst KomneTeHIUs (KOMIOHEHTHI) KOMIIETeHIINH B
npouecce 0CBOCHHA
o0pa3oBaTe/iLHOM
NMpOrpaMMmbl
b1.0.11 Xumus 1
b1.0.13.01 HaueprarenbHasi reoMeTpust
OT.01paxnanckoe HaceneHUe B
MIPOTUBOAECHCTBUUPACTIPOCTPAHCHUHN HAEOJIOTHH TEPpOpU3Ma 2
b1.0.01 ®unocodpus
Bb1.0.18 ABTomaruka
B1.0.20 OcHOBBI IPOU3BOACTBA MPOTYKITHMH KHBOTHOBOJICTBA 3
VK-2 b1.B.1./IB.01.01 Benenue B HanpaBIeHHOCTh
b2.0.02(y)YuebHas mpakTHKa , TEXHOJIOTHYECKast (TIPOEKTHO-
TEXHOJIOTHYECKas) 4
b1.0.07 IlpaBoBeaeHue 5
OT/1.02 TpaHCTIOPTHBIE CHCTEMBI B CEITbCKOXO03HCTBEHHOM 6
IIPOM3BOJICTBE




Bb1.0.30 ToruBo u cMa304HbIe MaTepPHAIIbI
b1.B.1.J1B.02.01 I'mgponpusox
b1.B.1.J1B.01.02 'magponHeBMaTHKa

B2.0.04(IT) ITpou3BoaCTBEHHAs MPaKTUKA HAyIHO- !
uccienoBaTesbckas pabora

b2.0.05(IT) [IpousBoacTBEHHAs MPAKTUKA SKCILTyaTallMOHHAS

B3.01(/1) BemmonHeHNe 1 3a1uTa BRITYCKHOM 8

KBaJTN(UKAIIMOHHON PabOTHI

b1.0.11 Xumus
b1.0.14 HayepTratenbHas reoMeTpusi HHXKEHEepHas Tpaduka 1
b1.0.14.01 HauepTarensHas reomeTpus

Bb2.0.01(y) YueOHas mpakTHKa, O3HAKOMHTEIIbHAS (B TOM YHCIIC
MOJIy4€HHE IEPBUYHBIX HABBIKOB HAYYHO-UCCIIEIOBATENBCKON
OIIK-1 paboThI)

2
b1.0.27.03 CompoTHBICHHE MaTepHAaIOB
b1.0.27.01 Teopernueckass MexaHHKa
b1.0.19 Aromaruka
Bb1.0.09 Maremaruka 3

b1.0.10 ®usuka
Bb1.0.14.01 UnxenepHas rpaduka

Bb1.0.20 Beenenue B nHGOPMAMOHHBIE TEXHOJIOTHA
b1.0.25 KomnbroTepHOE NPOEKTUPOBAHUE 4
b1.0.27.02 Teopus MexaHU3MOB U MAIINH

b1.0.15 I'mapaBnuka

b1.0.16 TennorexHuka >
Bb1.0.28 DnexkTpoTexHUKa U 3JIEKTPOHUKA 6
Bb1.0.27.04 [letanu MamuH, OCHOBBI KOHCTPYHPOBAHUS U
10TbEMHO-TPAHCIIOPTHBIE MAIIUHBI

Bb1.0.30 OnexkrponpuBox 1 31eKTpo0OOpyI0BaHHE 7
Bb3.01.(/1) BermonHeHue u 3ammuTa BRITYCKHOM 8

KBaJIN(UKALMOHHOH paboThI

7.2. llepevyeHb KOMMETEHIMH € YKa3aHHEM ITanoB UX GopMHUPOBaHUS B MpoIecce 0CBOEHUS

AUCHHMILIMHBI
Ne Koa n HaumeHnoBaHnue (popmMupyemoii Jransl HaumenoBanue
n/n KOMIIETEHUM U ¢opmupoBanne OLICHOYHOI0 CpeACTBA
KOMIICTCHIIMA B
npouecce
OCBOCHUSA
JTUCIUIIINHBI
1. | YK-2 CnocoGeH orpenensaTh Kpyr Pasznensr 1 —12. TecTsl, KOJUIOKBHYMBEI,
3a/1a4 B paMKax IIOCTaBJICHHOW LIeIIU 3aIlMTa TA0OPATOPHBIX
Y BBIOMPATH ONITUMAJIBHBIE CTIOCOOBI paboT, KOHTPOIEHO-
ux peI.HCHI/IH, UCXOIs U3 PEUTUHTOBBIC MEPOIIPUATUA
JENCTBYIOINX IIPABOBBIX HOPM,
HUMEIOLIUXCS PECYPCOB U
OTpaHUYCHUHN
2. | OIIK-1 Crioco6eH pemiath TUMOBbIe | Pasnensr 1 —12. TecThl, KOIIOKBUYMBEI,
3a/1a4M MpoQeccuoHaNbHON 3aIUTa TabOPATOPHBIX
AEATEIbHOCTH Ha OCHOBE 3HAHHIA pabor, cobecenoBanme,
OCHOBHBIX 3aKOHOB KOHTpOJ’IBHO-peﬁTHHFOBBIe




MaTEeMaTHYECKHUX, MEpOTIPHSTHS,
CCTCCTBGHHOHay‘-IHLIX Uu OPOMCIKYTOYHAA aTTeCTallUA
obmenpodecCuoHATBHBIX
JTUCLUUIUIAH C TPUMEHECHUEM
nH(pOpPMaIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH.
B npouiecce ocBoenust
00pa3oBaTeNbHON MIPOTPAMMBI
xomneTenui YK-2, OIIK-1
(bopMHUpYIOTCS TIPU U3yYEHUH
JTUCIUIUIAH U IPOXOKICHUU
IIPaKkTUK, B TOM uucie HUP.

7.3. Onucanue nokasarejed U KpuTepueB OLEHUBAHUS KOMIIETEHIMH HA Pa3JIMYHbIX
Tanax ux opMupoBaHus, ONMCAHNE IIKAJ OLleHMBAHUS

JUis OLEHKM 3HAHWUW, YMEHHMI, HAaBBIKOB U (OPMUPOBAHHUS KOMIETEHLMHU IO AUCLHUILIMHE
npuMeHsieTcs 0auIbHO-PEHTUHTOBasI CUCTEMa KOHTPOJISI U OLICHKH yCIIeBAEMOCTH CTYACHTOB. B 0ocHOBY
O6amtpHO-periTuHroBoii cucrembl (BPC) mono)eHbl NPUHOUIBI, B COOTBETCTBUHM C KOTOPBIMHU
(dbopMUpOBaHHE PEUTHUHTA CTYIEHTA OCYILECTBISETCS B XOJ€ TEKYILEro, MpOMEXYTOYHOTO KOHTPOJS U
MIPOMEKYTOUYHOM aTTECTALMKU 3HAHUM.

IIpome:xxyTouHasi aTTecTAlUsA - 3K3aMEH.

[Ipu MOnmynpHOW CHUCTEME OCHOBHBIM CTUMYJIOM K PEryISpHON paboTe CTYAEHTOB SIBISETCS
BO3MOYXHOCTB OBITH OCBOOOK/IEHHBIM OT CEMECTPOBOI0 IK3aMeHa (TOJYYUTh UX «aBTOMATOM)).

J17151 3TOrO CTYACHT JTOJKEH BBIIIOJIHUTH CIIEIYIOLIUE YCIOBUSA:

HE UMETH 110 MPOMEKYTOYHBIM MoyJisiM O 6asios;

€CJIM CTYJICHT TI0 UTOTaM TEKYIIEro peTuHra Habpan B cemectpe 49-54 6aiuioB TO OH MOJTy4YaeT,
«aBTOMATOM» OIICHKY - «XOPOLIO», 55 U BhIIIE KOTIUYHOY.

MaxkcumanbHas cymMMa 0ajliioB, KOTOPYIO CTYAEHT MOXKET HabpaTh 3a cemecTp cocrasiser 100
0ayuIoB, M3 KOTOPBIX Ha TEKYHIIMH W HPOMEXKYTOUYHBIH KOHTposb oTBoauTca 60 Oamnos. Kaxnmas
KOHTpPOJIbHAsI TOUKA, (COTJIaCHO KaJleHAapHOro yyeOHoro rpaguka B cemecTpe uX 3), OLIEHHBAETCS B
20 GamnoB, U3 KoTopbix 10 mpuUXoAMTCS HA TEKYUIMH KOHTpoJsb, 10 0GauioB Ha MPOMEXKYTOUHBIMH.
OcraBmmmecss 40 6amioB - 3T0 cymMma OaijioB, KOTOPYIO CTYIACHT MOXET HaOpaTh MO pe3yibTaTam
MIPOMEKYTOUHON aTTecTalMy (3K3aMeH).

CryneHT, NOJyYUBUIMI MO UTOraM TEKYILEro U MPOMEKYTOYHOIO KOHTPOJIS MeHbIle 45 6aios,
HE MOXKET MPETeHJ0BATh Ha OLICHKY «OTJIHYHO».

IToxa3aTenn U KpUTepHHU onpeneaeHus YPOBHS ¢(p)OPMHUPOBAHHOCTH KOMIIETeHIMI ™

CooTBeTcTBHE YPOBHEIT OCBOCHNS KOMIIETEHIINH TIIAHUPYEMBIM Pe3yIbTaTaM
00ydeHUs U KPUTEPHUSIM HX OL[CHUBAHHS

Komnerennus, [Tnanupyemsle
STamnbl OCBOCHUSA pe3ynbTAThI MHHHMAJIbHBIA MOPOroBbIii cpeaHmit BBICOKMI1
KOMIIETEHLIUH o0y4eHus 0-59 60-69 70-84 85-100
Onenka
HeynoBierBopu- | Y10BJ1eTBOPU-TeJILHO Xopoo / Oranyno /

TeJIBLHO / He 3aYTEeHO / 3auTeHo 324YTEHO 324YTEHO




3natb OcHoBHble | DparMeHTapHbIC Hwmets Henonuele Coopmuposann | ChopmupoBaHH
TIOHSTHUS U HpeICTaBICHUsS 00 IPE/ICTaBICHUS 00 ble, HO BIe
UA-1 yk-2 3aKOHBI XHMHUH; OCHOBHBIX HOHATHUSIX | OCHOBHBIX IIOHSTHSIX cozepxKarue cucTeMarudec-
dopmynupyer B OCHOBHEIE U 3aKOHAX XHMHH; U 3aKOHAX XMMHH; OTZENbHEIe Kue
pamKax XUMHYECKHe OCHOBHBIX OCHOBHBIX TIpoOerTsI TIPE/ICTABIICHUS
HOCTABICHHOI CHCTEMBI U XUMHYECKHX XUMHYECKHX MIPEACTaBIEHUsT | 00 OCHOBHBIX
MIPOLIECCHI. cHCTEMax U CHCTEMaAx U 00 OCHOBHBIX MOHATHUSX U
len HpoekTa nporeccax Ipoleccax . TIOHSTHUSX U 3aKOHax
COBOKYITHOCTB 3aKOHAX XUMHHM, | XMMUU;
B3aMMOCBSI3aHHBIX OCHOBHBIX OCHOBHBIX
3amad, XUMHYECKIX XHUMHYECKIX
06eCIeYnBAIOIIHX cucTeMax u cHCTeMax M
ee TOCTIKEHHE. Tporneccax . mporeccax .
Ormpenenser
OXKHJaeMble
Ppe3yIbTaThl
pemcHuA YMmern: ®parMeHTapHO Henonno CoopmupoBars | ChopmupoBaHH
BBIZICTICHHBIX aHaIN3UPOBaTh aHAIN3NPOBATh aHaNM3UPOBaTh 0, HO C 0
3anaq XUMHUYECKHE XUMHUYECKHE XUMHUYECKHE OTZAENBHBIMI cHCTeMaTHuec-
TIPOLIECCHI; MPOLECCHI; PEIIaTh MPOLECCHI; PEIIaTh npobenamMu K1
pemratsb pacyeTHbIE 3371a4Hu, pacdeTHbIE 3371a4H, MIPEACTABIATEU | TPECTAaBISAThH U
pacdeTHbIe COCTaBIISITh COCTaBIISITH aHAIM3UPOBATh | AHAIM3UPOBATH
3ajauu, YpaBHEHUS peakuuit YpaBHEHUS peaKuuit XUMHYECKHE XUMHYECKHE
COCTaBIISITH Pa3IHYHBIX Pa3IHYHBIX TIPOLIECCHI; MIPOLIECCHI;
YpaBHEHHUS XUMHYECKIX XHUMHYECKIX pemiaTpb pemiaThb
peakiuii HPOLIECCOB. HPOLIECCOB. pacyeTHbIe pacueTHbIe
Pa3IHIHBIX 3ama4un, 3ajaudy,
XUMHYECKIX COCTaBIISITh COCTaBIIAITH
MIPOLIECCOB. YpaBHEHUS YpaBHEHUS
peakuuit peaxuuit
Pa3IHIHbBIX Pa3ITHIHBIX
XUMHYECKUX XUMHYECKIX
IIPOLIECCOB. HPOLIECCOB.
Baapern: OtcyTcTBHE ®parMeHTapHOe B nenom VYcnemnoe u
BIIA/ICHUS BIIAJICHHE yCHeNHoe, HO cHcTeMarTu-
METOAAMH METOIaMH METOJaMH HecucTeMaTu- 4ecKoe
TCOPETHHCCKOTO M| oy heTpueckoro 1 TEOPETHYECKOT0 U Yeckoe BJIaJIcHHE
IKCIICPUMCHTAIIBH | 1 1epHMEHTANBHOTO | IKCIIEPUMEHTAIBHOO | BIAJICHHE METOJaMH
oro HCCIIeI0BaHUs HCCIIeI0BaHUs METOJaMH TEOPETHIECKOT
HccIeoBaHMA (uznveckux u (uznveckux u TEOPETUYECKOTO | O U
XUMHYECKUX SBICHUN | XMMHYECKHX SBICHHN | W JKCIIEpIMEHTAI
XMMIHECKHX SKCTIepHMEHTall | BHOTO
ABJICHUH. BHOT'O HCCIIEIOBAaHUS
uccie0BaHUs (dusnyecKux u
bu3nYecKux u XUMHYECKHX
XUMHYECKUX SIBJICHUH .
SIBJICHUI .
3HaTh: ®parMeHTapHbIC Hmets HenonHele Cdopmupos Ccopmupo
B3aMMOCBSI3b NpeICTaBICHUA O npenCTaBJICHUSA O aHHbIE, HO BaHHbIC
MeKTY B3aUMOCBSI3U B3aumocsszu coziepKan CHCTEMATHY
N-2 yk-2 CBOJCTBaMH MEXAY MEHAY € ec- Kue
Hpoextupyer XHUMHYECKHX CBOHCTBAMHU CBOHCTBAMH OTJebHBIE [peCTaBie
pelenye cucTem, XUMHYECKIX XUMHYECKIX TpoGesI HHS O
KOHKPETHO# IPUPOIOii CUCTEM, CUCTEM, IpecTaBie B3aMMOCBSI3
3aJa49m BEIIECTB U UX IPUPOJIOi IPHPOJIOi HUS O b MEKIY
NPOEKTa, PEAKIMOHHOM BEILECTB 1 MX BEIIECTB 1 MX B3aMMOCBA3 CcBOJCTBaMH
BBIOHpast CIOCOBHOCTD PeaKIHOHHOMH PeaKIHOHHOMN Hb MEXIY XUMHYECKU
ONTUMAJIBHBIH . CHOCOOHOCTEIO. CHOCOOHOCTEIO. CBOCTBAMM X CHCTEM,
crocof ee XUMHUYECKH IpUpoIOH
peenus, X CHCTEM, BEMIECTB U
Huexons u3 pupoaon ux
ACHUCTBYIOLIMX BEILECTB U PpeakuuoHH
TIPAaBOBBIX X oif
HOpM 1 peaKkIMOHHO crocoGHOCT
HMMEIOIIUXCS i BIO.
pecypcoB u CIIOCOOHOCT




OTrpaHUYCHUH BIO.
YMmerb: ®parMeHTapHO Hemnonno Coopmuposann | ChopmupoBaHH
Pa6oraTh co PabotaTh co | Paborats co 0, HO C 136
CrpaBouHoit CHpaBOLIHOI‘/'IV CHpﬁBO‘IHOﬁV OTJI€NIbHBIMU cucTemMaruyec-
IHTEpRTYPOH. JIUTEPaTypoO. JIUTEPaTypoOH. npobenaMu Kue
paboTath co NIPE/ICTABICHUS
CIIPaBOYHOM o paborte co
JUTEpaTypoH. CIIPaBOYHON
JIUTEpaTypOu.
DparMeHTapHbIC HemnonHo Bnagets Cdopmuposana | ChopMupoBaHH
Baanerb:MeTono | mpencTraBieHUs 0 | METOJOM OIUCAHUS 0, HO C ble
M OIHCaHUs IMETOJle  OIHUCAHUS | BJIEKTPOHHOIO OTJEIbHBIMU cucreMaTuyiec-
JJIEKTPOHHOTO JIEKTPOHHOTO CTPOEHUSI aTOMOB npobenamMu Kue
CTPOCHUS aTOMOB | CTPOEHMs aTOMOB NIPEJCTaBIIATh IIpeJCTaBIICHUs
*METOIBI 0 IMeTojax
OIIHCaHUS OTIMCaHUs
3NIEKTPOHHOTO 3NIEKTPOHHOTO
CTPOCHUS CTPOCHUS
aTOMOB aTOMOB
3HaTh: 3aKOHBI ®parmeHTapHo Hmets HenomHble Coopmuposann | ChopmupoBaHH
XUMHYIECKON 3HATh 3aKOHBI | TPEJCTAaBICHUS O bl€, HO bIe
TEePMOANHAMHUKI XUMHYECKOH 3aKOHaX XUMHYECKOH | copeprKaiiye cHcTeMaTHyec-
1 XUMHYECKOH TePMOAMHAMHUKH W | TEPMOJMHAMUKH 1 OTZAENbHbIE Kue
KHHETHKH XUMHYECKOH XUMHYECKOH TIpoOerTs MIPE/ICTABICHUS
KUHETHKH KUHETUKU MPEACTaBICHUSA | O 3aKOHaX
0 3aKOHax XUMHUUYECKOH
XUMUYECKOH TEPMOJIUHAMUK
TEPMOJUHAMUK | U U
Hu XUMHUECKOMN
WJI- 3 iz XUMHYIECKON KHHETHKH
KHHETHKH
Pemaer
KOHKPETHBIE
3a7a4 MPoeKTa
3asiBJICHHOTO Ymerb: ®parmeHTapHo ymeTh | HenomHo ymeTs Coopmuposann | ChopmupoBaHH
KauecTBa 1 3a | VICTMONB30BaTh UCIIONIb30BaTh UCIIONIb30BaTh 0, HO C bIe
yeTaHOBeHHo | METOMBI 1 METOJIBI U CPEACTBA METOJIBI U CPEACTBA OTAENBHEIMI cHcTeMaTuyec-
¢ Bpems cpexcTBa XUMHYIECKOTO XUMHYIECKOTO npobenaMu Kne
XHMHYECKOTO HCCIIEI0BAHUS HCCIIeTOBAHUS TIPEACTABIATE MIPE/ICTABICHUS
HCCIIEIOBAHHS BEIIECTB U UX BEIECTB U UX METOJIBI 1 0 METOoJaxX 1
BEILIECTB U UX HpeBpaleHuH npeBpalleHuH cpeacTBa cpencTBax
npeBpaIieHui XUMHUYECKOTO XUMUYECKOTO
uCcIeJ0BaHUA HCCIeIOBaHUSA
BCIICCTB U UX BCIICCTB U UX
TIpeBpalieHuit MpeBpalieHuit
Bnanern: ®parMeHTapHO Hemnomnro Bmaners | ChopmupoBanH Cdopmupo
3HAHUAMU BJIaJICTh 3HAHUAMM OCHOB 0, HO C BaHHbIC
OCHOB XUMHUH 3HaHUAMU OCHOB XUMUH IS OTACLHRIMH cUcTEMaTUyY
hiups XHMHH T [TOHMMaHUS mpoGenam €c- Khe




TTOHMMAaHUS MOHUMAaHHS PpEaKIMOHHOI TIPEACTABIAT IIpe/ICTaBIIe
peaKunoHHON peaKunOHHON CHOCOOHOCTH SHaHUA HUst 00
crocoGHOCTH crocoGHOCTH aTOMOB U OCHOB OCHOB ax
aToOMOB U aTOMOB U MOJIEKYJI; XuMun JJis XUMUU I
MOJIEKYIT; MOJIEKYIT, NOHUMAaHUsA TTIOHUMaHUs
PEAKIMOHHO peakuMOHH
i oit
CII0COOHOCT CIIOCOOHOCT
1 aTOMOB 1 U aTOMOB U
MOJICKYJL; MOJIEKYJT;
3HaTh: ®DparMeHTapHbIC Hmets HenomnHele Cdopmupos Ccopmupo
METOIBI MPEICTaBICHUS O MPE/ICTABICHUS O AHHbIE, HO BaHHBIE
TEOPETHYECKO MeTollax METO/BIAX CcoflepKaIy CHUCTeMaTHy
rou TEOPETUIECKOTO TEOPETUIECKOTO U e ec- Kiie
IKCIIEPHMEHT a OKCHEPUMEHTAIIBH OTJIEIbHBIE [pECTaBIe
ATBHOTO JKCIIEpHIMEHTAITh OTO HCCIIEeOBAHMS TpoGenst HUS O
HCCIeI0BaHHUs HOTO B XMMHH. Hpe/CcTaBiIe MeTomax
B XHMUH. HCCICIOBAHNA B HHUS O TeopeTHyec
XAMHN. MeToax KOTO |
TeopeTnyec JKCIIEpHME
KOTO U HTaJIBEHOTO
SKCTIEpUMEH HCCIIeI0BaH
TaJILHOTO us B
HCCIEI0BaH XHMHH.
U B XUMUHL.
YMmerb: ®parMeHTapHO Hemnoxnao o6pantateest | ChopmupoBann | ChopMupoBaHH
O6pammarbes ¢ oOpararscs ¢ C XUMHYCCKUMHU 0, HO C 13
WJT-dyk-2 XUMHYECKIMU XUMHYECKUMHU BEIIECTBAMH U OTZENBHBIMU cucTeMaruyec-
Ty6auaso BEIECTBAMH U BEIECTBAMH U MOJTb30BaTHCS npobenaMu Kue
NpeJcTaBIseT MIOJTb30BATHCS MOJTb30BaThCS XUMHYECKUM TIPEACTABIAT MIPEICTABICHUS
pe3yJIbTaTbl XUMHYECKIM XUMUYECKUM 000pyIOBaHHEM U Kak oOpammatecs | 00 oOpamieHunc
pelueHus O60py,[1€)BaHI/I€M u 060pyﬂ9BaHI/ICM " MOCYIOH. C XUMHYIECKIMHU | XHMHYECKUMHU
KOHKDETHO TIOCY/IOH. HOCY/IOH. BEIECTBAMH H BEI[ECTBAMH U
381841 [IPOEKTa TMOJTE30BaThCS MOJTE30BaTHCS
XUMHYECKUM XUMHYECKHM
obopynoBaHueM | 000pyIOBaHKE
U NOCYJIOH. M U HOCYJOH.
Bnaners: ®parMeHTapHO Henonno Bnanets Cdopmuposanr | ChopMupoBaHH
HaBbIKAMU BJIIAICTH HaBBIKaMH 0, HO C bIC
BLITIOTHEHHS HaBBIKaMH BBITIOTHEHHS OT/ECNBHBIMU cucTeMaruyec-
OCHOBHBIX BBIITOJIHEHHS OCHOBHBIX npobenamu KHE
abopaTopHeI XIMITICCIIX n1aGopaTopHEIX HaBBIKAMH HaBBIKAMH
X omeparyii. HaGOpaT(ipHHX onepaui. BBITIOJTHCHU BBITTOJIHEHU
orepanuii.
s OCHOBHBIX ST OCHOBHBIX
XUMHUYCCKHU XUMHUYCCKHU
X X
nabopatopH nabopaTtopH
bIX bIX
oTeparuii. onepanuii.
3HaTh: : ocHOBHI | DparMeHTapHO Henomnno Coopmuposannsl | ChopMupoBaHH
W-lonk-1 HEOpraHWJIeCKOll | aHaJIM3UpPOBATh, aHAIN3UPOBATh €, HO cojieprkamiye | o
Hcnons3yer XUMHU, QU3UKA U | OCHOBBI OCHOBBI OTIeNbHEIE cucTeMaTuyec-
OCHOBHBIE 3aKOHBI | MX OCHOBHBIE HEOpraHWIecKoi HEOpraHUIeCcKOH MpoOes K1
€CTECTBEHHOHAYY | 3aKOHBI , KITACCHI XUMHH, QU3UKA U UX | XUMHH, QU3UKA U UX  [IPEJICTABICHUS O | MPECTaBISTh U
HBIX TUCIUIIIINH XUMHUYECKUX OCHOBHBIC 3aKOHBI , OCHOBHBIC 3aKOHBI , HeOpFaHquCKOﬁ AHaJIM3UpPOBaATh
U1 pEHICHUA COe}ll/IHGHI/If/i N KJIaCChl XUMHYCCKHX KJIaCChl XUMHYCCKHX XHUMHWH, (1)1/131/11(]/1 H CHOBBI
CTaHJAPTHBIX IpUpOY COEIMHEHHH , COEIMHEHHN , X OCHOBHBIE [HEOpraHUYECKON
3a1a4 B XUMHUYECKUX npupony npupoay XUMHYECKHUX [BaAKOHBI , KJIACChI XHUMHUHU, (1)I/I3I/IKI/I u
COOTBETCTBUH C | CBsI3eH M HX XUMHYECKHUX CBsI3eH CBsI3eH M MIX BUJIBL XHMHIECKHIX X OCHOBHBIE




HAIpPaBJICHHOCTh
10
po¢ecCHOHATBH
O JEATEIIEHOCTH

BubI. OCHOBEI u ux BuAbl. OCHOBBI OCHOBBI XIMUH, COeIUHEHHUH , BAaKOHBI , KITACCHI
XHMHH, XHMHH, JNIEKTPOXUMHUH; [PUPOTY KMMHYIECKIX
JNIEKTPOXUMUH; JNEKTPOXUMHUH; JNIEKTPOTEXHHKUY; XUMHIECKIX coeMHeHN ,
UEKTPOTEXHUKH; | DJIEKTPOTEXHUKH; THIPaBIIHKY; CBsI3¢H M MIX BUJBL. [IPHPOTY
THIPaBIIHKY; TH/IPaBIIHKY; MEXaHUKH; OCHOBEI (OCHOBBI XUMUH,  [XUMHUYECKHX
MEXaHUKH; MEXaHUKH; OCHOBBI JIOJITOBEYHOCTH PIEKTPOXHMHH;  (CBSI3eH U HX
OCHOBBI JIOJITOBEYHOCTH MaTepuaos. BIEKTPOTEXHUKH; [BHUABI. OCHOBBI
JIOJITOBEYHOCTH MaTepuaos. PH/IPABIIMKHY; KHUMUIH,
MaTepua’os. MEXaHHUKH; PIICKTPOXUMHH;
OCHOBBI PIICKTPOTEXHHKH;
ITOJITOBEYHOCTH  [TH/IPABIIUKH;
MaTepHaoB. IMEXaHWUKH;
OCHOBEI
[TOJITOBEYHOCTH
IMaTepUaoB.
YMmern: He o6nmamaer YactuyHo obnamaer  [Ymeer Ymeer
HCIIOJIb30BATh YMEHHSIMH YMEHHSIMH (bparmeHTapHO pa3pabarsIBaTh
3aKOHBI M METOZBI | HCIIOJIB30BaTh HCIIOIb30BATh 3aKOHBI [pa3padaThIBaTh U | HCIOJNB30BATh
€CTECTBEHHBIX, 3aKOHBI 1 METOIBI U METOJIBI HCTIONF30BATh 3aKOHBI U
TYMaHUTApHBIX U | €CTECTBEHHBIX, €CTECTBEHHBIX, 3aKOHBI 1 METOIBI
KOHOMHYECKUX TYMaHUTapHBIX U I'yMaHHUTAapHBIX U METO/IbI €CTECTBCHHBIX,
HayK IIpu 9KOHOMHYECKHX HAyK | 3KOHOMHYECKHX HayK | €CTECTBEHHBIX, I'yMaHHTapHBIX
pelLIeHUN HPH PeLICHUH [PH PeLICHUH TYMaHUTAapHBIX | U
npodeccHoHanbH | MPO(eCCHOHATBHBIX podecCHOHATIBHBIX u 9KOHOMUYECKH
BIX 3a]1a4, 3a/1a4, COBPEMEHHbIC | 3aja4, COBPEMEHHBIC 9KOHOMHYECKUX | X HayK IpH
COBpEMCHHEIE nH(OPMaIMOHHO- nH(OpMaIMOHHO- HayK Ipu peuieHnn
HH(OPMAIIMOHHO- | KOMMYHHUKAI[HOHHBIE | KOMMYHHKAI[MOHHBIE | pEIICHUH npodeccruoHans
KOMMYHHKAIIMOHH | TEXHOJIOTHH. TEXHOJIOTHU. npodeccnoHanb | HBIX 337ad,
bIe TEXHOJIOTHH. Kpurnaecku Kpurnaecku HBIX 3a/1a4, COBpEMEHHEIE
Kputnuecku OLICHUBATh CBOM OLICHHBATh CBOM COBpPEMEHHBIC UHGOPMAIMOHH
OLICHHBATh CBOM JIOCTOMHCTBA JIOCTOMHCTBA U uHOOPMAIMOHH | O-
JIOCTOMHCTBA HEZOCTATKH, HEZOCTATKH, o- KOMMYHHKAIIHO
HEJIOCTATKH, HaMe4aThb MyTH U HaMmeyaTb MyTH 1 KOMMYHHKAIMO | HHbBIC
Hameuarth yTH U | BBIOMpaTh BBIOHMPATH HHBIC TEXHOJIOTHU.
BBIOHPATH TEXHOJIOTHH. Kpurndecku
cpencTBa Kpurrueckn OLICHNBATh
pa3BHUTHA OLICHUBATh CBOM | CBOHU
JIOCTOUHCTB U JOCTOMHCTBA M | JOCTOMHCTBA U
yCTpaHeHHs HEJIOCTATKH, HEZOCTATKH,
HEZIOCTATKOB. HaMe4aTb MyTH | Hameyarb MyTH

U BBIOUPATh

1 BRIOUpPATH




Baapern: OrtcyrcTBUE ®dparmeHrapHoe B uenom VYcenemnoe u
HaBBIKAMH BIIA/ICHUS BIIAJICHHE ycHenrHoe, Ho cucTeMaru-
paboTsl B HaBBIKaMH pabOTHl B | HAaBBIKAMH pabOTHI B | HeCHCTEMAaTu- 4ecKoe
XUMHYECKON XUMHYECKOH XUMHYECKOH Jeckoe BIIaJICHHE
nabopaTopuu ¢ 71ab0paTOPHH C 71ab0paTOPHH C BIIaZieHHE HaBBIKaMH
co0MI0ICHUEM coOIII0IEHUEM COOJIIOZICHUEM TPABIJI | HaBBIKAMH paboter B
MpaBUI TEXHUKH | MPABUJI TEXHUKH TEXHUKU paboTsl B XUMHUYECKOH
0e30MacHOCTH 0e30MacHOCTH MpU 0e30IacHOCTH IIpU XHUMUYECKOU nabopatopud ¢
IIPU KOHTAaKTe C KOHTAKTE C KOHTAKTE C nmabopaTtopur ¢ | coOmoaeHHeM
XUMHYIECKIMU XUMHYECKUMHA XUMHYECKUMHA co0IroIeHIeM TIPaBHIT
BEILlECTBAMH, BEI[ECTBAMH, BEI[ECTBAMH, TIPaBHII TEXHHUKU
IpaMOTHO H TPaMOTHO H TPaMOTHO H TEXHHUKHI 0e301acHOCTH
panroHaNTBEHO paloOHAIBEHO panoHAIBEHO Ge3omacHoCTH IIPY KOHTaKTe
o(GopMIIATH o opMIATH oopMIATH IIPU KOHTAaKTe C | C XUMHUYECKUMH
MOTyYEeHHbIE MOTy4YeHHbIE MOTy4YEeHHbIE XUMHYECKUMU BEIL[ECTBAMH,
pe3ynbTaThl , pe3yabTaTh , pe3yabTaThI , BEIllECTBAMH, TpaMOTHO U
aHaIU3UPOBaTh aHAIU3UPOBATh aHaNU3UPOBATh TPaMOTHO U paLHOHANBHO
Ppe3yIbTaThl Ppe3yabTaThl Ppe3yabTaThl panuoHAIEHO oopMIIATH
9KCIIEpHMEHTA U IKCIIEPUMEHTa 1 IKCIIEpHMEHTa 1 odopmIATH MOJTy4eHHEIE
JienaTh JIeTIaTh BBITEKAIOIINE | JeaTh BHITEKAIONINE | ITOJyYeHHBIE pe3yabTaTH ,
BBITEKAIOIINE U3 U3 HUX BBIBOJIBL. U3 HUX BBIBOJIBL. pe3yNbTaTH , aHaNIN3UPOBaTh
HUX BBIBOJIBL. AHAIN3UPOBATh | PE3yIbTATHI
Ppe3ynbTaThl JKCIIEPIMEHTa
SKCTIEpHMEHTa U | U AeNaTh
JeTaTh BBITEKAIOIIHE
BBITEKAIOIINE U3 | U3 HUX
HUX BBIBOJIBL. BBIBOJIBL.
3narb:ecrecTteHH | ®parmeHTapHO HemonHo Cdopmuposana | ChopMupoBaHH
OHAay4YHbIE aHaJIN3UpOBaTh AaHAJM3UPOBaTh bI€, HO o
3aKOHBI. €CTECTCHHOHAyYHble | CCTCCTCHHOHAYYHBIC coepIKanme cncremMarnaec-
3aKOHBI. 3aKOHBI. OTZEIbHBIE KH
MPE/ICTABISTD U
TpoGem:! aHaNIN3UPOBaTh
NPEACTABNCHAT | (oo
0 €CTECTEHHOHAY
CCTCCTCHHOHAYY | yppix 3aK0HOB.
NJ-20mx-1 HBIX 3aKOHaX.
Pemaer
CTaHJApTHBIE YMerhb: pemars He o6nanaer YactuuHo obiamaer Ymeer Ymeer
npodeccHoHaNbH CTaHJapTHEBIE YMEHUSIMH penaTh YMEHHSAMH penaTh (parmeHTapHO pa3pabaTsiBaTh
bIC 3a]lau € npodeccHoHanbH | CTaHAApTHBIC CTaHJIapTHBIE pemiaTpb U pemartb
TPHMCHCHHCM bI€ 3aJ]a9H C npodeccHoHaNbHbIE npodeccHoHaNbHbIE CTaHJapTHBIE CTaH/IapTHBIE
Zifz(;TBeHHOHayq MIPUMEHEHHEM 3a7a4H C 3aja4u ¢ npodeccroHans | npodeccnoHaib
OGIIEHHIKEHEPHBI OOIIEHH)KEHEPHBI | MPUMEHEHUEM NpUMEHEHHEM HBIE 3a/1a4¥ C HBIE 33/1a4H C
X 3HAHMIA, X 3HAHUH. OOIIEeHHKEHEPHBIX 0O0IIEeHHKEHEPHBIX TIPUMEHEHHEM IPUMEHEHHEM
METOJI0B 3HAHUIL. 3HaAHUIL. OOIENH)KEHEPH | OOLIEHHKEHEPH
MaTCMaTH4ECKOTO BIX 3HAHUH. BIX 3HAHUH.
aHanm3a u
MOJACITUPOBAHHA. Baagern:merona | OrcyrcTBHe ®parMeHTapHOe B nenom YcnemHoe u
MU BIIA/ICHUS BIIaJICHHE ycHenrHoe, Ho cucTeMaru-
MATEMATHICCKOrO METOIaAMH METOJJaMH HECHUCTEMaTH- JecKoe
AHAINE 1 MaTeMaTHIECKOTO MaTeMaTHIECKOTO Jeckoe BIIaJICHHE
aHaIM3a M | aHaiIM3a u BIIAJICHHE MEeTOAaMU
MOZCTHPOBAHIHAL. MO/ICITUPOBAHUSL. MO/ICITHPOBAHUSL. METOJaMH MaTeMaTHYEeCKO
MaTeMaTH4ecko | ro aHalu3a u
ro aHanm3a u MO/ICITHPOBAHH
MOJIETTMPOBAHUS | SI.
WJI-4ork-1. 3HAaTB:3aKOHBI ®parMeHTapHO Henonno Coopmuposann | ChopmupoBanH
Hcnonbayer €CTECTBCHHOHAyY | aHAIM3HPOBATh AHAJIM3MPOBATH bI€, HO o
WHGOPMAIMOHHO- | yyy nycrmmmas. | 3aKOHBI 3aKOHBI cozepIKanIue cuereMaTnaec-
KOMMYyHHKalHOHH €CTECTBCHHOHAY4YHBIX | C€CTCCTBEHHOHAY4YHBIX OTIEIbHBIC ki

bIC TCXHOJIOTUH

NpEACTABIATH U




Ha OCHOBE
3aKOHOB
MaTeMaTHIECKHX,
€CTECTBCHHOHAYY
HBIX U
obmenpodeccron
AIBHBIX
JMCLIUIUTHH B
arpOUHKCHEPHH.

JACIUILINH. JIACIUILINH. Tpooeb aHaM3HPOBaTh
NPEICTABICHUSI | 3aKOHBI
0 3aKOHaxX €CTEeCTBEHHOHA
€CTECTBCHHOHAY | YYHBIX
YHBIX JACIUILINH.
JUCITATLIHH.
Ywmerb:ucrons3o | He obnamaer | YactuuHo obnamaer  |Ymeer Ymeer
BaTh TU 3aKOHBI YMEHUSAMHU YMEHUSIMHU (bparmeHTapHO pa3pabatsiBaTh
B arponmkeHepuy | HCTIOTH30BATH 9TH | HMCIOJB30BaTh 3TH pa3pabaThIBaTh U | KCIOJNB30BAThH
3aKOHBI B | 3aKOHEI B HCIIOJIb30BaTh 9TH 3aKOHBI B
arpoONHXCHEPHH arpoOWHXCHEPHH 9TH 3aKOHEI B arpouHXCHEPH
ArpOVH)KCHEPHU | H
Baanerb:unpopm | OtcyrcTBHe ®parmeHTapHoe B nenom YcnemHoe u
AI[OHHO- BrianeHus HaBBIKAMH | BIIaJICHHE YCIELIHOE, HO CHCTEMATH-
KOMMYHHKAIIMOHH | MH(POPMALHOHHO- HaBBIKAMH HECHCTCMATH- YecKoe
BIMH KOMMYHHKAIIMOHHBIM | MH(OPMAIHOHHO- YecKoe BJIaJICHIE
TEXHOJIOTHSMH. U TEXHOJIOTHSIMH. KOMMYHHKAI[HOHHEIM | BJIaJICHUC HaBbIKAMH
1 TEXHOJIOTHSIMH. HaBbIKaMH MHPOPMAITOHH
nHpOpPMAIOHH | O-
o- KOMMYHHUKAITHO
KOMMYHHKAIHO | HHBIMH
HHBIMH TEXHOJOTHSIMH.
TEXHOJIOTHAMH.

*Ha srare ocBoeHus JUCHUIIIINHBI

Jlyis norycka K 9K3aMeHy, CTYACHT JOJDKCH HaOpaTh B XOJE€ TEKYHIETO M IMPOMEKYTOIHOTO
koHTposs He menee 40 OamioB. Ecnu sta cymma Menbiie 30 6anioB, TO CTYACHT HE JIOMYCKAaeTCs K
sk3ameny. Ecimm 3ta cymma Oombime win paBHa 30, TO TyTeM JIOMOJHUTEIBHOTO OIpoca
(cobecenoBanmne, KOHTpOIbHas paboTa, TecT, pedepar) 3Ta cyMMa MOKET ObITh moBblieHa 10 40

OaJlJIOB.

JIns mormycka K 9K3aMeHY CTYJIEHTY HEOOXOIMMO BOCCTAHOBHUTH HMPOOEIBI, KaK 10 TEKYLIEMY,
TaK U M0 MPOMEXYTOYHOMY KOHTpoiro. Ha sk3amene crynent moxer noinyunts 20 — 40 Gamos.
MakcumanbHbIi 0ajul Ipu Kako0i MOBTOpHOH nepecaade ymeHbiaercs Ha 10 6annos. Ecinm oTBeTHI
CTY/ICHTa OIICHUBAIOTCSl cymMMon OamtoB MmeHee 20, To cTyAeHTy BbicTaBisiercs 0 6amios.

CryzneHT, HaOpaBIIMK TIO WTOTaM TEKYLIETO M MPOMEKYTOYHOTO KOHTPOJS IO JUCIUILIHHE
MeHee 30 OamioB, MOCIE BCEX Pa3pEUIEHHBIX OTPA0OTOK MOKET MOJYyYUTh OLIEHKY HE BbIIIE
«yJIOBJIETBOPUTEIBLHO.

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

Ouenka lkana
OLIEHMBaHMS KpuTtepuu onenuBanusi
B N OLICHKY «OTJIMYHO» 3aCITy)XKMBACT CTY/ICHT, OCBOMUBILINH 3HAHNUS, YMEHHUS,
HCOKHH;I KOMITETEHIINY M TEOPETUUECKUIA MaTeprai 6e3 MpoOeIioB; BEIOIHUBINUI BCe
YPOBEHB 92 85-100 3aJJaHus, IPETyCMOTPEHHBIC YUeOHBIM TUIAHOM Ha BEICOKOM KaueCTBEHHOM
(oTmitirio) YPOBHE; NIPAKTHYECKHE HABBIKK NMPO(HECCHOHATIBHOTO TIPUMEHEHNS] OCBOCHHBIX
3HaHUH CHOPMHUPOBAHEI.
Cpenuuit OLICHKY «XOPOII0» 3aCIIy)KUBAET CTYAEHT, IPAKTHYECKH IIOJTHOCTHIO
YPOBEHb «4» 70-84 OCBOWBIIINIT 3HAHUS, YMEHUSI, KOMIIETEHIIMU M TEOPETUUECKHUI MaTepual,
(xopo1ro) y4eOHBIE 3aJ]aHHs HE OLICHEHbI MAKCUMAJILHBIM YHCJIOM 0aJlIoB, B OCHOBHOM
c(hopMHUpPOBAJ MPAKTHYECKNE HABBIKH.
Ioporossrit OLICHKY «yAOBJIETBOPHTEIBHO) 3aCITy)KHBAET CTY/ICHT, YACTHYHO C IpoOeIaMu
YPOBEHB «3» OCBOMBIINI 3HAHUS, YMEHUsI, KOMIIETEHIINN U TEOPETUUECKUI MaTepHa,
(ynosnerBopute 60-69 MHOTHE y4eOHbIe 3a1aHusl TMO0 HE BBITOJIHUIL, JINOO OHM OLIEHEHBI YHCIIOM
JBHO) 6aJ10B OJIM3KMM K MUHHMAJIbHOMY, HEKOTOPbIE MPAKTHYECKNE HABBIKU HE
c(hOpMHUPOBAHBL.
MunnmansHblit OLICHKY «HEYJIOBJIETBOPUTEIBHO» 3aCIIyKUBAET CTYIEHT, HE OCBOMBILUMN
ypoBeHb «2» (He 0-59 3HaHUs, YMEHHS, KOMIIETEHIIMN U TEOPETHUECKUI MaTepual, yueOHble 3ajaHus

YIOBJICTBOPUTE
BHO)

HE BBITIOJTHUJI, TPAKTUYCCKUC HABBIKH HE C(bOpMI/IpOBaHBI.




7.4. TunNoBbIe KOHTPOJIbHbIE 32IaHUS WIH MHbIE MATEPHUAJIbI, He00X0AUMBbIE JIsl OLEHKU 3HAHUI,
YMeHUI U HABBIKOB U (WJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEPU3YIOIIUX ITanbl ()OPMUPOBAHUS
KoMIeTeHI[uu B npouecce ocoenusi OINOII

7.4.1. TecTbl I TEKYLIEr0 ¥ MPOMEKYTOYHOI0 KOHTPOJISA 3HAHNH 00y4Yar0IUXCS
1. Yemy paBHO MaccoBO€ YUCIIO aToMa?
a) YUCIy IPOTOHOB B aTOME 0) uKcily HEUTPOHOB B aTOME
B) UHCITy HYKJIOHOB B aTOME I) YKCITY JIEKTPOHOB B aTOME

2. Yemy paBHO YHCIIO HEHTPOHOB B aToMme ° 15 P?
Yy

a) 31 0) 16
B) 15 r) 46
3. Kakoe kBaHTOBOE YHCIIO XapaKTepHU3yeT HAPaBICHUE JICKTPOHHOTO 00JIaka B MTPOCTPAHCTBE?
a)n 0) |
B) M) r) ms

4. Kakue 3Ha4eHUs MPUHUMAET MAarHUTHOE KBAHTOBOE YMCIIO JIsi opOuTaneii d-moaypoBHs?

a)0,1,2 0)-2,—-10,+1,+2
B)—1,0, +1 Nl 23
5. UeMy paBHO uucio opouraneii Ha f-moaypoBHe?
a)l 0) 3
B) 5 r) 7
6. ATOMBI, KAKOTO JIEMEHTa UMEIOT 3JIeKTPOHHYIO KOH(DHTYpAIHIO BHEITHETO cIos: 4524p°?
a) 35Br 0) 7N
B) 33AS r) 23V
7. UeM OTIMYAIOTCS aTOMBI M30TOITOB OJTHOTO dJIeMEHTA?
a) YUCJIOM [IPOTOHOB 0) YuCIOM HEUTPOHOB
B) YHCIIOM DJIEKTPOHOB r) 3aps0M spa

8. UeMy paBHO MaccoBOe 9uCIIo a30Ta 7N, KOTOPBIH COMEPKUT 8 HEHTPOHOB?

a) 14 0) 15
B) 16 r) 17
9. Kakue 3Ha4eHUs MPUHUMAET OPOUTATHFHOE KBAHTOBOE YUCIIO JIJISI BTOPOTO SHEPTETUIECKOTO YPOBHS?
a)0,1,2 0)—-2,—1,0, +1,+2
B) 0,1 Nl
10. Kak 0o603HauaeTcst mo1ypoBeHb, st kotoporo N =4 u | = 0?
a)4f 0) 4d
B) 4p r) 4s
11. ATOoMBI, KaKOTO PJIEMEHTA UMEIOT JJIEKTPOHHYIO KOHPHUTYPAIHIO BHEIIHETO CIIOS: . . .3523p4?
a) 6C 0) 14Si
B) 165 r) 24Cr

12. Kakyro obmyro popmyy nmeeT ocHOBaHHE?
a) Me(OH)y 0) H2(Ac)



B) Om On r) Mex (Ac)y
13. Kaxoii u3 okcu0B siBisieTcs aM(pOTepHbIM?

a) ZnO 6) SiO2
B) SiO r) Na2O

14. Kakoe 13 OCHOBAHMM ABJISIETCS IBYXKUCIOTHBIM?
a) KOH 6) Bi(OH)3
B) NH:OH r) Sn (OH):

15. Kakas u3 KHCIIOT SIBJISIETCS IBYXOCHOBHOM ?
a) HNO> 0) HB>
B) H2CO3 r) HsBOs3

16. Kakas u3 coneit siBisieTcs KUCIOM CONbIO?
a) [Fe(OH)2].CO3 0) Fe (HCO3)3
B) Fe OH COs3 r) Fez (CO3)3

17. KakoBa BaJICHTHOCTb KHCIOTOOOPa3yIOLIEro 31eMeHTa B MojiekyJe xsiopHoi kucinotsl HCI O4?
a) ll 0) 111
B) IV r) VIl

18. Kakoii U3 KMCIIOT COOTBETCTBYET Ha3BAHUE «CEPHUCTASI KUCIOTa»?
a) HoS 0) H2S203
B) H2SO3 r) HoSO4

19. Kakoii conu cooTBeTCTBYET Ha3BaHue «kapOoHat BucmyTa |11»?
a) BIOHCOs3 0) Bi> (CO3)3
B) Bi (HCO3)3 r) [Bi (OH2)] CO3
20. Kaxkoii conu coOTBETCTBYET Ha3BaHue ruapocynbdat sucmyta |1y

a) Bi (HSO4)3 0) Bi(HSO3)3
B) Bi (OH) SO4 r) [Bi (OH2)]2 SO4

21. Kakoii conu cOOTBETCTBYET Ha3BaHUE «IUTUAPOKCOCYIbPUT aTFOMUHUS»?
a) [AL(OH)z]2 SO4 6) ALOHSOs

B) [AL(OH)2S03 r) ALOHSOq4
22. Kakue u3 CleIyIoINX BEIIeCTB SBISIOTCA KPUCTAIIIOTHAPATAMU?

a) K2SOs3 0) Sn(NO,),
B) RbOH r) Bas-6H,0O

23. Kakue u3 cleyrolux BEIecTB PacCTBOPSIIOTCS B Bojie?
a) AIPOq4 6) C,NT
B) AgNO3 r) CuS

24. Kakxre U3 CIIeIyIOINX BEIIECTB PACTBOPSIFOTCS B Bojie?
a) AgBr 6) Cu(OH):
B) Zn(NO3)2 r) HgS

25. o kakoii popMyse MOKHO PacCUUTaTh MACCOBYIO JIOJIFO PACTBOPEHHOIO BeecTBa?

n
m=V - 0) C=—
a) p ) v



_ m(s6—8a)

B) M(s —6a) = m(p — pa) —m(H,0) n = m(p - pa)

26. CKOJIBKO IpaMMOB PaCTBOPEHHOT'O BEILIECTBA COJIEPKUTCA B SOT pacTBOpa ¢ MaCCOBOM J0ie
@% (B — Ba) = 10%?

a) 10r 0) 20r
B) 5T r) 40r
27. CKOJIBKO MOJIEH paCTBOPEHHOTO BEIIECTBA COACPKUTCS B 171 IEIMMOJIIPHOTO pacTBopa’?
a) 0,2mob 0) 1momnb
B) 0,1Mo07b r) 0,01momap

28. Ilo xakoii (hopMyIie MOKHO pacCUUTATh MOJICKYJIIPHYIO KOHIICHTPAIMIO pacTBopa’?

m(s —e6a) n

= 0) C=—

e m(p — pa) Y
B) m=V-p r) m(p — pa) =m(s—ea)+m(H,0O)

29. CKOJIBKO rpaMMOB PacTBOPEHHOI'O BelIecTBa coaepkutcs B 150 r pacTBopa ¢ MaccoBO# oneit
@% (B — Ba) = 5%?

a) 151 0) 7,51

B) 10r r) 5,0r

30. Kakue u3 CIeAyIOIuUX JIEKTPOIMTOB IIPU AUCCOLMAIU 00pasyromux nousl H 1 OH-
OJIHOBPEMEHHO?

a) Ca(OH): 0) KOH
B) H3PO4 r) AI(OH)3
31. Kakue 4acTHIIBI SBJISAIOTCS aHHOHAMU?

a) Fe®* 6) NO;
B) CU% r) Mn?

32. Kakwe 3J1eKTpOIHTHI SBISIOTCS CUITBHBIMH?
a) HI 6) KOH
B) H2S r) H3PO4

33. Kakum U3 cieayronmx 3JIeMEHTOB MOTYT COOTBETCTBOBATH HOHBI C 3apsIoM — 27
a) Ca 0)O
B) Fe r) Sn

34. Ckonbko HOHOB 00pazyercst pu auccormariu Moekyisl (NH4)2S04?
a)?2 0)9
B) 3 r4

35. Kakas u3 CJICAYHOIINX peaKLlI/Iﬁ BBIPAKACTCA COKPAIICHHBIM HOHHBIM YPABHCHHUEM
H" + OH- = H.0?
a) HCI + Cu(OH), > CuOHCI+H20  6) HBr+KOH+KBr+H:0

B) 2HNO, + Fe(OH), —>Fe(NO,), +2H,0 1) H,SO, + RbOH —RbHSO, + H,0

36. Kakue 251eKTpOIUThl B HOHHOM YPaBHEHHH CIIEAYIOMIEH PeaKI[iy 3aUChIBAIOTCS B
BUJIe MOHOB: CaCQ, +2HI =Cal, +CO, T +H,0?

a) CaCOs o) HI

B) Cal, r) CO2



37. Kakue BemmecTBa 06pa3yloT HpU AUCCOLMALIAN HOHBI MN?*?

a) KMnQOg4 6) MnClI2
B) NaxMnO4 r) MnO,
38. Kakue 251eKTposuThl 00pa3yroT Mpu AUCCOIUAINH XI0pua-uoubl Cl1™?
a) KCI1O3 0) HCI
B) Ca(ClO)> r) HCIO
39. KakuM U3 cIeIyronmx 2JIEMEHTOB MOTYT COOTBETCTBOBATh MOHBI C 3apsIoM +17?
a)H 0) Sr
B) Ca r) Fe
40. Kakuie yaCTHIIBI SIBJISIFOTCS KATUOHAMU?
a) NH; 6) Cr,0
B) NO; r) H,PO,

41. Kakue u3 Cleayronux 3JEKTPOIUTOB SBISIOTCS CIa0BIMU?

a) Hz2SO4 6) NaCl
B) AI(NO3)3 r) H3PO4
42. CKOJIBbKO HOHOB 00pa3yeTcs mpu Auccormaruu 18yx mosekyn FeCls?
a4 0) 10
B) 8 r)5
43. Kakas U3 cienyronmx peakiuidi OTHOCUTCS K PeaKkIusiM HOHHOTo oOMeHa?
a) H,0+Cl, ->HCI+HCIO 6) CaO + H20 = Ca(OH):
B) Ba(NQ,), + Na,SO, = BaSO, | +2NaNQ, r) 2H, +0,—>2H,0

44. Kakue BelecTBa B MOHHOM YPaBHEHHUH CIICTYIONIEH PEaKIIUU 3aMChIBAIOTCS
B BUe MoJekyl: H,S + Pb(NO,), = PbS | +2HNO, ?

a) HoS 0) Pb(NO3):
B) PbS r) HNO3
45. Kakue u3 ciaeayronmx JIeKTPOIUTOB MPU AUCCOLMALMUA 00pa3yroT TUAPOKCHIHBIE HOHbI?
a)H2S04 6) AlI(OH).CI
B) Ca(HCO3):> r) Sn(OH)2

46. KakoBa cpena pactopa, ecnu [OH] = 10! mons/n?
a) Kucias 0) menoyHas
B) HEHTpalbHas

47. Yemy paBHO HOHHOE TIpou3BesieHne Boasl (t = 25°C)?
a)10*? 6) 1010
B) 1014 r) 10°

48. KaxoBa cpeza pactBopa, eciu pH < 7?
a)HelTpanbHas 0) xucnas
B) IIIEJIOYHAS

49. Yemy pasen pH pactsopa, eciu [H*]=10° monn/n?
a)8 0) 12



50.

51,

52.

53.

54,

55.

56.

S7.

58.

59.

60.

61.

62.

63.

B) 5 r9

Kakue u3 cienyromumx cojei He MoABepratoTcs TUAPOINU3Y?
a) PbNOs 0) KNO3
B) Al2(SO4)3 r) Pb.CO3

PacTBOpBI, KaKMX JIEKTPOJIMTOB XapaKTEepU3yIOTCa 3HaueHusimu pH > 77
a)Na2COs 0) CaS

B) AI(NO3)3 r) BaCl»
B pactBopax, Kakux coJieid METUJIOPAHK UMEET KEThIN 1IBET?
a) NaxS 0) LiCl
B) HCI r) H3PO4
[Tpu xakux 3HayeHusX pH erondranens okpammBaeTcss B MaJTUHOBBIHN IIBET?
2) 12 6) 4
B) 7 r) 14
Kakyro okpacky npuoOpeTaer 1akMyc B HEHTpaabHOM cpene?
a) MaJMHOBYIO 0) CHHIOIO
B) KpacHyIo r) puoneroByro
PacTtBopbI, Kakux conell XxapakTepu3yrTcs 3HaueHusmMu pH > 7?7
a) NaBr 0) AgNOs3
B) FeCls r) CuSOq
C KaKUMH U3 CIEIYIOIINX BEIIECTB MOXET pearupoBath okcu cepbl (V1)?
a) NaCl 0) Na.O
B) HNO3 r) HCI
C KakuMHM U3 CIEIYIOLIUX BEIIECTB MOKET B3aUMOACICTBOBATh OKCU/I ITUHKA?
a) H20 0) KOH
B) H2SO4 r) Al2(SO4)3
[Ipu B3aumMoeiCTBUM, KAKHX JBYX BEIIECTB, IPOUCXOAUT PEAKIUS HEUTpann3auuu’?
a) NaCI+AgNO3 6) BaCl>+H20
B) NaOH+HNO3 r) BaClo+H2S04
C KaKUMH MeTaJUTaMU MOKET B3aUMOJICHCTBOBATh pacTBOp xiopuaa meau (11)?
a) Zn 0) Hg
B) Fe r) Ag
Kaxkas kucnora obpasyercst mpu Bzaumoiericteun okcuaa gocdopa (1) c Bomoi?
a) H3POg4 0) H2SO4
B) HPO3 r) H3PO3

N30TO0nbl XUMHUYECKOTO 3JIEMEHTA OTJINYAIOTCS IPYT OT Apyra:
a) 110 YKMCIly HEUTPOHOB 0) 110 YUCITY JJIEKTPOHOB
B) 110 YHCIIY IPOTOHOB T) MO MOJIOXKEHUIO B MEPUOIUYECKON CUCTEME

Kaxoit ra3 Beiiensercs npy B3auMoICMCTBUN pa30aBICHHON CEpHOM KUCTOTHI C KeJie30M?
a) HzS 0) H
B) SO2 r) SO3

C KaKUMH U3 CICIYIOIINX BEIIECTB MOXKET pearuponath okcu azota (V)?



a) CaCl 0) H.O
B) H2SO4 r) HCI

64. C KakMMH U3 CIEAYIOIINX BEIIECTB MOKET B3aMMOACHCTBOBATH OKCHUJ] HATPUA?
a) H20 0) BaO
B) NaOH r) BaSO4

65. C xakuMH MeTaJJIaMU MOKET B3aUMOJICHCTBOBATh pacTBOp HuTpaTa cBuHLA (11)?
a) Hg 0) Cu
B) AU r) Al

66. OTcTanBaHue NPUMEHSIOT IPU Pa3ICIICHUH CMECH, €CJIM KOMIIOHEHTHI 00JIafIatoT:
a) pa3JIMYHON MIOTHOCTHIO 0) pa3IMYHON PaCTBOPUMOCTHIO
B) Pa3IM4YHON OKPacKOH I') Pa3JIMYHBIM arperaTHbIM COCTOSTHUEM

67. JucTusust — METOJT pa3/IeJIeHUs] CMECei, B OCHOBE KOTOPBIX JICKHUT:
a) pasIMyHas TeMIlepaTypa KUIIEHUs] KOMIIOHEHTOB
0) pa3iMyHas IIOTHOCTh KOMIIOHEHTOB
B) pa3iau4Has pacCTBOPUMOCTD BELIECTB
I') pa3JINYHOE arperaTHOe COCTOSIHUE BELIECTB

68. BeimapuBanue NpUMEHSIOT JUISI BBIICTICHHUS BEIIECTB U CMECEH, €CIIM KOMIIOHEHTHI 00J1a/1atoT:
a) pa3IMyYHON IVIOTHOCTBIO 0) pa3aMyYHBIM arperaTHbIM COCTOSIHUEM
B) Pa3JIMYHOM PACTBOPUMOCTBIO  TI) Pa3JIMYHOM TEMIIEPATYpPOU KUIICHHUS

69. XuMunueckoe MOHATUE «MOJIbY» ITOKA3LIBAET:
a) YKCJIO AaTOMOB BEIIECTBA 0) YMCIIO MOJICKYJI BEIIECTBA
B) KOJIMYECTBO BEIECTBA ') MOJICKYJISIPHYIO MacCy BEIIEeCTBA

70. MHOTHE XMMHYECKHE MIEMEHTBI 00pa3yIOT HECKOJIBKO MTPOCTHIX BEIIECTB, 001 TAal0NTIX
Pa3IMYHBIMHU CBOMCTBAMHU. DTO SIBJICHUE HA3bIBAIOT:

a) nmonumopduzmMom 0) roMoJoruei

B) MHOTOMEPHOCTBIO I) AJIOTPONueEn

71. 3akOH OCTOSTHCTBA COCTaBa OTKPBLI YUEHBIM:
a) Jlx. [Ipuctiam 0) XK.JL. Ilpyct
B) K. IIleene r) JIx. JlaneToH

72. XyMHueCcKre COeTUHEHHS TIEPEMEHHOTO COCTaBa Ha3bIBAIOT:
a) CJI0KHBIMHU BEIIECTBAMU 0) TaTbTOHUIAMH
B) KOMIUIEKCHBIMHU BELIECTBAMHU r) OepTomuaamMu

73. XuMHuecKkrue COeTUHEHUS TTOCTOSTHHOTO COCTaBa Ha3bIBAIOT:
a) 6eprouaaMu 0) BemecTBaMu
B) JATBTOHUIAMH r) KOPIyCKyITUAaMH

74. B ocHOBE COBpEMEHHON KBATM(DUKAIIMHA XUMHUECKUX DIIEMEHTOB JICKHUT:
a) BAJICHTHOCTH 0) ctpoeHue atoma
B) aTOMHasl Macca I') YUCIIO MPOTOHOB B siipE aTomMa

75. KoBasieHTHas CBSI3b OCYIIECTBIISIETCS 32 CUET:
a) DJIICKTPOHHBIX 00JIAKOB
0) BaJICHTHBIX JIEKTPOHOB
B) JIByX OOIIMX AJIEKTPOHOB, WM 3JIEKTPOHHOU Mapbl



76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

F) OJICKTPOCTATUUCCKHUX CHUJI MMPUTAKCHUA

XUMHYECKUE COCTMHEHHSI C HOHHOM CBS3BIO0 HAa3bIBAIOT HOHHBIMH HIIH:
a) KOBaJICHTHBIMH 0) 2JIEKTPOJIUTAMU
B) 2JICKTPOCTATUYCCKUMHU I') TeTepPONOJIAPHBIMHI

Kpucramimdeckue BenecTra, coepkaliie MOJIEKyIbl BOJbI, HA3bIBAIOT:
a) KpUCTaJUIOTHIpaTaMHu 0) ruaparamMu
B) TUJIPUPOBAHHBIMH ') COJIbBaTaMH

CycnieH3us mpeICcTaBIIsIeT COOOM:
a) cMech TBEPJIOTO M SKHJIKOTO BEIIECTB
0) pacTBOpP TBEPAOIO BEUIECTBA B KUJAKOM PACTBOPUTEIIE
B) JIEKAPCTBEHHOE CPEJCTBO
I') KOJUIOMJHBIN pacTBOP

DOMynbCHs MPECTaBIseT COOOM:
a) KUJKHUIA pacTBOP
0) cMech HEpacCTBOPHMBIX JIPYT B IPYTre KUJIKUX BEIIECTB
B) PacTBOp SIMYHOTO Oeka
T) CPEICTBO JUISL CTUPKH

KosouHbIit pacTBOp OTIWYAETCS OT UICTUHHOTO PacTBOPA:
a) KOHUEHTpaluuen
0) IJIOTHOCTBIO
B) pa3MepaMM YacTUIl PACTBOPEHHOTO BEIIECTBA
) cioco0amMu MPUTOTOBJICHUS

ApeomeTp — 3T0 mpudop, ¢ MOMOIILI0 KOTOPOTO:
a) oIpesIeNsAIoT COCTaB BO3/IyXa
0) yCcTaHaBIMBAIOT HAIIPaBJIECHUE BETpa
B) KOHTPOJIUPYIOT COJEp>KaHUE BPEIHBIX BEIIECTB B pacTBOpax
) U3MEPAIOT IIJIOTHOCTbD KUAKOCTEN

B naGopaTopuu pacTBOpUTENb MOKET OBITh OT/AENIEH OT PACTBOPEHHOT'O BELIECTBA!

a) 2JIEKTPOJIU30M 0) nexaHTaluen
B) punbTpoBaHHEM I) IEPErOHKOMN

KaxkoBa cpena BoHOTO pacTBOpa XJIOpUaa HATPUS?
a) HelTpaibHas 0) coneHas
B) KHCJIast I) IEJIOYHAS

KaxkoBa cpena BogHOro pactBopa CUiIMKaTa HaTpHsi?
a) Kucnas 0) conenas
B) HEWTpalbHAs I) IIEJI0YHAs

Kaxoit iiBeT mproOpeTaeT 1akMyc B BOJITHOUM cpene kapOoHaTa Kanus?
a) KpacHBIN 0) 3eJeHbIi
B) CUHUI r) OECIBETHBIH

[IpuMepoM OKHCIUTETEHO-BOCCTAHOBUTEIIHHOM PEAKITHH SIBIISIETCSI:
a) pa3noKeHHE U3BECTHSKA
0) pasoKeHne a30THOM KUCIOThI
B) HEUTpanu3aius a30THOM KUCIOThI
I') B3aUMO/JICHCTBUE U3BECTHSIKA C @30THOW KHUCIOTOM



87. PacTBOp HUTpaTa KaJus B BOJE, B IPUCYTCTBUH (heHONIPTaTCHHA IPUCYTCTBYET:
a) CHHUM 0) MaJTMHOBBIM
B) OECLIBETHBIM ) pO30BBIM

88. PactBop cynbdaTa aMMOHUS B BOJIE, OKPACUTCS JIAKMYCOM B:
a) CHHMH LIBET 0) KpacHBI 1IBET
B) (proeTOBBIN 1IBET I') OCTaHeTCsl OSCIBETHBIM

89. @Top — 3TO CambIil:
a) aKTUBHBIN HEMETAILI 0) MPOYHBIN AIEMEHT

B) CHJIbHBIA OKUCIUTEh I) 3JIEKTPOOTPULIATEIBHBIN 3JIEMEHT

90. Yucnio u30TONOB BOJOPO/Ia M3BECTHBIX HAYKE PABHO:

a)5 0) 2
B) 4 r) 3
91. Menpuarnei XuMUYECKH HEASITUMON YaCTUIIEH BEIIECTBA ABIISICTCS:
a) MoJIeKyJa 0) voH
B) aTOM I') XUMHAYECKUN 3JIEMEHT

92. KondecTBO BelllecTBa — 3TO:
a) MOPIIMS BEIIECTBA, U3MEPEHHAS B MOJISX
6) YMCII0 CTPYKTYPHBIX YacTHII, paBHoe 6 - 1023
B) Macca BellecTBa
I') HaBEeCKa BEIEeCTBA

93. ®u3nveckuii CMBICI MOPSIKOBOTO HOMEPAa XMMUYECKOTO 3JIEMEHTA B TOM, YTO OH OTPEAETISCT:
a) TIOJIO’KEHUE PIIEMEHTA B IEPUOIUYECKON CUCTEME
0) 4KCJIO TPOTOHOB B SJIPE aTOMa
B) UKMCJIO DHEPTETUYECKUX YPOBHEN
I') YACJIO HEUTPOHOB B aTOME

94. ®dusnveckuii CMBICTT HOMEpa IeproJia B IEPUOANISCKON CHCTEME COCTOUT
B TOM, YTO: B) HOHHOM ') BOJIOPOJIHOM

a) OH ompenenseT CXoaHbIe (U3NKO-XUMHUECKHE CBOICTBA SJIEMEHTOB JAaHHOTO MEPHOa
0) MeTaJUTMYeCKHe CBOMCTBA CJIeBa HAIIPaBO OCIA0EBAIOT

B) YMCIIO 3JIEKTPOHHBIX YPOBHEH B aTOMax paBHO HOMEpY Mepuoja

I') CBOMCTBA AJIEMEHTOB MEPUOJANYECKH MTOBTOPSIIOTCS

95. MerayuIM4ecKue CBOMCTBA XUMHYECKHX 3JIEMEHTOB C TOUKH 3PEHUSI XUMUHU 00YCIIOBJICHBI:
a) CrIoCOOHOCTBIO aTOMa OTJaBaTh DIIEKTPOHBI
0) cToCOOHOCTHIO pearupoBaTh ¢ HEMETaIAMHU
B) BEJIMUUHOMN AJIEKTPOOTPULIATEIBHOCTH
I') CTPOCHUEM KPUCTAJUIMYECKON PEIIETKH

96. AM(pOoTEepHBIMH CBOIICTBAMH HE 00JIa1aCT:
a) ZnO 6) Zn(OH):
B) Al.O3 r) Cu.0

97. YV XUMHYECKHX DJIEMEHTOB IIABHBIX IMMOATPYIII C YBEITUYCHUEM aTOMHOTO HOMEpa YCHIIHBAIOTCS:
a) MeTaJUIMYeCKUe CBOMCTBA 0) HeMeTaJUIM4YeCK1e CBOMCTBA



B) XMMHUYECKasi aKTUBHOCTh I') paCTBOPUMOCTD B BOJIE

98. V xuMHuecKkux 3JIEMEHTOB B IpejeiaX nepruoja ciieBa HalnpaBo yCHUIMBAIOTCS:

a) METAJUTMYECKHiA OJieck 0) 2JIEKTPONPOBOIHOCTD
B) OKUCIIUTEIILHBIC CBOMCTBA r) OTHOCHUTENIbHAS TUIOTHOCTh

99. YV XuMHYECKUX 3JEMEHTOB INIABHBIX IMOATrPYIIIT OAWHAKOBLI:

a) CTPOCHHE BHEIIHETO IHEPTreTUYECKOTO YPOBHS
0) BaJICHTHOCTh

B) XMMHYECKHUE CBONCTBA

I') CTETICHh OKUCJICHHS B OKCHIaX

100. X¥MHYECKYIO CBS3b MEXIY HOHAMHU HA3bIBAIOT:

a) aHMOHKaTHOHHOU 0) MOHU3UPOBAHHOU

7.4.2 3ananus 1Jisl NOATOTOBKHU K 0aJIJIbHO-PEHTHHTOBBIM
KOHTPOJIbHBIM MEPONPUSTHAM.

1-3 peliTUHT KOHTPOJIb

1 peliTHHIOBAas TOUYKA.

Tembl:  «XUMHYECKHI 3KBUBAJICHT», «PacTBOpbl», «XHMUYECKass KUHETHUKA», «XHUMHUYECKOE

W

o)

7.

8.

9.

el A

©oo~No O,

10.
11.

PaBHOBCCHC), <(BOI[OpO,Z[HLII>i II0Ka3aTclJib», «FI/II[pOJ'II/IS», «XUMHUYECKasl CBIA3bY

. Pacder conep>kaHus KOMIIOHEHTOB IIPU [IPUTOTOBJICHUH PAacTBOPA, 3a/1aHHOTO COCTaBa.
. Ilepexon ot otHOTO crioco0a BbIPaXKEHUs COCTaBa pacTBOpPa K APYroMy.
. Pacdersl, cBA3aHHBIC C IPUTOTOBICHUEM PACTBOPA IIyTeM pa30aBICHUS IMEIOIIETrOCs.

HaxoxxneHne CKOpPOCTH peakuuyd IpH HU3MEHEHMHM KOHLIEHTpAlud WCXOAHBIX BEILECTB,
TEMIIepaTyphbl, 1aBJICHHUS.

BpluncieHne KOHCTaHTBI PABHOBECUS M HAXOXKICHHE HA HAYaJdbHBIX U PAaBHOBECHBIX
KOHIICHTpALUAX PEArnpyrOIIMX BEIIECTB.

. YCTaHOBJICHHUE HallpaBJICHUA CMCUICHUA PABHOBECUA.

Onpenenenue pH 3amannoro pacrBopa win Kounenrpaud H'm OH™ B pacTBOpe CHIIBHOTO W
cJ1a00ro JIEKTPOIIUTA.

Hanucanue ypaBHeHUI peakuuid ruIpOIIA3a.

Pacyer kOHCTaHTBI THAPOIN3a, CTENIEHU THAPoIN3a U pH BOIHBIX pacTBOpax COJEH.
XuMUYecKas CBS3b.

KaxoBa npupona XuMu4ecKkou cBA3u?

Uro Ha3bIBaeTcs AMEKTPOOTPULATENILHOCTHIO dJIeMeHTa?

Cy1ecTByeT nu pe3Kasi TpaHuIa MEXKAY COEIUHEHUSMH C KOBAJIEHTHBIMU U MOHHBIMU CBA35IMU?
Kakas ycioBHas rpaHuna paszienseT COeAMHEHHUS C TpeodiiaaHueM HWOHHOW CBSA3M H
COeIMHEHUS ¢ mpeobialaHueM KOBaJIEHTHOH CBSI3U?

Urto Takoe koBasieHTHas cBs3b? Kak ee n3o0paxaroT?

Kak ornpenenuTs BaJIeHTHOCTb aTOMA AJIEMEHTa?

Kak pacnpenensiercs 31eKTpoHHas MIOTHOCTh Haphl 3JEKTPOHOB KOBAJIEHTHOU CBSA3U?

UTo OTAMYAIOT HAIPABJIEHHOCTh U HACBIIEHHOCTh KOBAJIEGHTHOU CBS3U?

Uem paznuuaroTcsi OOMEHHBIH M JOHOPHO-aKUENTOPHBI MEXaHU3M OOpa30BaHMsI XMMHUYECKOMN
CBs3U?

Uro o3HauaeT rudpuu3anus aTOMHBIX opOuTanei?

CKOIBKO S — M P — OpOuTaneii yyacTByeT B 0Opa30BaHUM THOPHAHBIX OpOHTasIeil IpH sp-, SP>- 1
sp?- ru6pummsamun? CKONBKO THOPHIHEIX OpOHTaneil oOpa3yercs B KaXIOM M3 3THX CITydaeB?
Kak pacrionararorcsi B mpocTpaHCTBE THOpHUIHBIE opOoUTanu?



12.

13.

14.

15.
16.

Kakue 3HaueHHs UMEIOT BaJIGHTHBIE YIJIbI B MOJIEKYyJaX, OpOMTAIN UEHTPaIbHBIX aTOMOB
KOTOPBIX HAXOJATCSA B COCTOSHHUH SP-, SP>- ¥ SP°- THOPHAM3ALHH?

3aBUCHUT JIM TE€OMETpUS MOJEKYJIbl OT HaJW4uus y IEHTPaJIbHOrO aToMa HE CBS3BIBAIOLIUX
AJEKTPOHHBIX Map?

Kak u moueMy H3MEHSIOTCS YUCIIOBbIE 3HAUECHUS BAJICHTHBIX YIJIOB B cienyromeM psagy: CHa,
NH3, H2O?

Kaxk obpasytorcst 6 - w — cBsizu?

UeM pa3nuyaroTcs COCOObI OMUCAHMS XUMHYECKOW CBSI3M B METOAAX BAJICHTHBIX CBS3CH U
MOJICKYJIIPHBIX opOuTaien?

2 peTHHIOBASI TOYKA,

Tema: « XuMHUeCcKast CBIA3b U CTPOCHUEC aTOMa)», BKIIrO4Yas «OKHCIUTEIFHO-BOCCTAHOBUTEILHEIC

pcakuumn» nu «KoMmiekcHbIe COCOAUHCHUA.
1.

2.

o

10.

11.
12.

13.

14.

Ilonatne o ruOpuAKM3alUU  3JIEKTPOHHBIX 001akoB. OCHOBHBIE THUIBI T'MOpPHUIU3ALMH.
[IpocTpancTBeHHBIE KOH(PUTYPALIUU 1 BaJICHTHBIE YTJIBL.

KBanToBblE uHMCa. DHepreTuyeckue YpoBHM M MNoaypoBHH. KoHourypaunus >3aeKTpOHHBIX
00JIaKOB aToma.

[IpyHUMIBI ~ KBAHTOBOM  MEXAaHUKHU:  KOPIYCKYJISIPHO-BOJIHOBOM  Jyalu3M,  IPHUHLHI
HeonpeneneHHocTH [eizendepra, ypasuenue Llpenenrupa.

CTpyKTypa HepHOJHYECKON CHCTEMBL: S -, P -, d -,f —3nemenTsl. [lepuoast u rpynmel. Mertamisl U
HEMETaJUIBIL.

[Tpuniun [Taynu. MakcuMaiibHasi EMKOCTb SJHEPreTUYECKUX YPOBHEN U NTOAYPOBHEM.

PeanbHOE 3amoiHEHUE SHEPreTUYECKUX YPOBHEHM M MOLYPOBHEHW B IIEPUOJMYECKOU CHCTEME
aneMmeHTOB. [IpaBuno Kneukosckoro.

DJNEeKTPOHHBIEC M AJIEKTPOHHO - CTPYKTYpHBIE (POPMYITBI pa3auuHbIX 5meMeHTOB. [IpaBuno XyHna.
S-,p-,d-f-s1emenTsL

pe3ysibTaThl KBAHTOBO-MEXAHUYECKOI'O PACCMOTPEHHSI MOJIEKYJBI BOJOpO/ia (CBOMCTBA pEILIEHUs
ypaBHenus Llpenunrepa).

Tunsl xumuueckoil cBsizu. OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOM CBSI3U.

KoBanentHas cBs3b. OCHOBHBIE YCIIOBUSI €€ BO3HUKHOBEHHUS Ha npumepe moiekyiasl Hz. Ee
CBOMCTBA.

HNonHas cBs3b. Ee OCHOBHBIE OTIIMYUSA OT KOBAaJICHTHOM.

JloHOpHO-aKIeNTOpHAs! CBSI3b KaK pa3HOBUIHOCTh KOBaJEHTHOH cBA3M. [Ipumepsl ee 0OpazoBaHus
U IIPOSIBIICHUS.

OOpazoBaHue KOBAJIGHTHOW CBSI3U KaK CJIEJCTBUE MEPEKPHIBAHUS 3JIEKTPOHHBIX 00JIaKOB aTOMOB.
OCHOBHBIE THIIbI IEPEKPBIBAHUS SJIEKTPOHHBIX 00JIAKOB.

CoBpeMEHHbBIE METO/bl OINUCAHUS XWMHUYECKOM CBA3M B Mousiekyiaax. OCHOBHBIE IOJOXKEHHS
METO/a BaJICHTHBIX OpOUTAJIeH U MeTO/1a MOJIEKYJISIPHBIX OpOUTAaNIeH.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKkuunu.

ogakrwdE

IToHsATHE «OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN IPOLECCY.

CrangapTHbIE IEKTPOAHbIE TOTEHIIHAIIBI.

ypaBHeHue HepHcTa 1 pacyeT 2JeKTPOAHBIX TOTCHIIUAJIOB.

OKHCJIUTENN U BOCCTAHOBUTENN. DKBUBAJIEHTHI OKUCIIUTEIS U BOCCTAHOBUTES.
O/1C oKuCIUTENBHO-BOCCTAHOBUTEIIBHON PEAKIINH.

Krnaccudukanus okuciuTeabHO-BOCCTAHOBUTENBHBIX PEAKLU C IPUMEPAMHU.

KoMmnnexcurie COCOMHCHNA.

ocoarwhE

Onpenenenne KOMIUIEKCHBIX COEMHEHUI U MX 00pa3oBaHUeE.

HomeHknarypa KOMIUIEKCHBIX COETUHEHUI.

CTpoeHne KOMIUIEKCHBIX COeTMHEHUI.

3aps1 KOMIUIEKCO0Opa3oBaTess U KOMIUIEKCHOTO HoHa. [IprMeHeHe KOMIIEKCHBIX COeTMHEHUH.
KoncTaHTa ycTOMYMBOCTH M HECTOMKOCTH KOMIUIEKCHBIX COCTMHEHHUMN.

[Ipupona XMMHUECKOH CBSI3U B KOMIUIEKCHBIX COEAMHEHHUSX.



=
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3 peliTHHIOBasi TOYKA.

Tema: «Xumusn snemenmos I4-, l1A-, lI1A-, IVA- nooepynny.
OO01mmas xapakTeprcTUKa SJIEMEHTOB TI0 MTOATPYIIIIaM.
XUMUs BOJOPOJIA, HATPHUS, KaJIs, OCPHUIUIHS, MarHus, Kajablksa, O0pa, aJlOMUHUS, yIIIepo/a,

KpEMHHUSL.
IMaapunel, okcuabl, TUAPOKCUABI dneMeHToB |-1V A-moarpym.

[Ipumenenne pacnpoctpaneHHOCTh dneMeHToB |-IV  A-moarpynm, Hambonee BakHbIC
MUHEPAJIBI.

XecTkocTh BOAIBI, CIIOCOOBI €€ YCTPaHEHHUS.

7.3.3. IlepeyeHb BOPOCOB BLIHOCHMBIX HA MPOMEKYTOUYHYIO ATTECTAIUIO
M0 TUCHUNIHHE « XHMHUD)

ONoGa~wONE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.
24,
25.

26.
27.
28.

29.
30.

31.
32.
33.

[TonsiTHE cTeneHn OKUCIEHHS U BaJICHTHOCTH.

OcHOBHBIE KJ1acChl HEOPraHUYECKUX coelMHEeHUI. OnpeneneHus U NpuMepsl.

Teopus anexTpoauTrueckoit nucconuanuy. CTeneHb ¥ KOHCTaHTa AUCCOLMALINN.
AmdorepHble OKCHJIbl. XMMHYECKHE CBOMCTBA.

OOm1ast xapakTepucTHKa pacTBopoB. Kiaccudukanus pacTBOPOB MO CTETIEHU AUCIEPCHOCTH.
Kucnorsl. Knaccuduxanus, noixydeHue 1 XMMHYECKHE CBOUCTBA.

TuIbl XUMHYECKUX PEAKIIMI C TPUMEPAMH.

PactBopsl HeanekTposnToB. KomnmuratuBHble cBoicTBa pacTBopoB. Juddysus m ocmoc.
OcMoTHUEeCKOE AABIECHHUE U €r0 OMOIOIHYECKOE 3HAUYEHHE.

MeTon BaJeHTHBIX CBSI3€H U METOI MOJIEKYJISIPHBIX OpOuTaneil.

OcHoBHbIE OKCHJIbl. XUMUYECKUE CBOWCTBA.

OHeprus akTUBaLMU. Y paBHEHNE AppeHuyca.

[Ipunnun [Taymu. [IpaBuno Xynna n KiedykoBckoro.

Cna0slie snexkTponuThl. CTeneHb U KOHCTAHTA IUCCOLUAIINH.

Kucnornsie okcuibl. CriocoObI MOJTy4€HNS U XUMUYECKUE CBOMCTBA.

OcHOBHbIE Ta30BbIE 3aKOHBI. 3aKOH ABOraipo. MospHblit 00beM razosn. 3akoH I eii-Jlroccaka.
Xumunueckoe papHoBecue. Koncranra pasnosecus. [Ipunuun Jle [larenbe.

Bona, ee ¢puznyeckre u XuMHUECKUE CBOICTBA.

[IpocTeie u cnoxHbIe BeniecTBa. PU3NYECKUE U XUMUYECKHE SBJICHUS.

dusnyeckas 1 XUMHUYECKasi TEOPUU PACTBOPOB: COJIBBATHI, TUAPATHI U KPUCTAIIIOTUAPATHI.
IIepnonnueckuit 3akoH [[.11. MenneneeBa Ha OCHOBaHMHM COBPEMEHHOM TEOPUU CTPOCHHS
aroma. Ctpykrypa I1CD: nepuospl, rpymimsl, S,p,d,f- knaccudukarms 31eMeHTOB.

I'unponus. CocraBnenue ypaBHeHUs ruaponnsa. CTerneHb 1 KOHCTaHTa THIPOJIH3a.
KBaHTOBBIE umMCIa. DJIEKTPOHHBIE CTPYKTYpPBI aTOMOB 3JIEMEHTOB W TOPSAJOK 3aIOJHEHHS
aTOMHBIX opOHTanei.

JKecTkocTh BOJBI U METO/BI €€ YCTPAHEHHUS.

OcHoBHBIE MOJIeTTH aToMa: Mojiens Tomrcona, Pesepdopia, KBaHTOBO-MeXaHWYECKAst MOJIENb.
XUMHYECKass KUHETHKA. 3aBUCUMOCTh CKOPOCTH peaklMu OT TeMieparypsl. IIpaBuio Bant-
I'odda u ypaBuenue Appenuyca.

p-anemenThl. DneMenTs! rpynnsl [V A u 1l A. O61mas xapakTeprcTuka 3J1eMEeHTOB.

Karanms. 'oMOreHHBIN U TeTepOTreHHbIN KaTaJln3.

OcCHOBHBIE TIOHATHSA XUMHUHU. ATOM, MOJIEKYJIA, XUMUUYECKUIN JIEMEHT, MOJIb, aTOMHasl Macca,
MOJIEKYJIIpHAs Macca.

CriocoObl BhIpaXKeHUsI KOHIIEHTPALUU pacTBOpoB. KoaduimeHt pacTBOPUMOCTH.

Bnusinue temmeparypel Ha ckopocTh peakiuu. llpaBuno Bant-T'opda. Temmneparyphsiit
KO3 PHULIHEHT.

KoBanenrtnast cBsi3b (nossipHasi, HenossipHas). CBoiicTBa KOBaJIEHTHOW CBS3H.

Cpennue conu. CriocoObl MOTY4YEHUSI U XUMUYECKHE CBOMCTBA.

WNonnas cBsi3p. CBONCTBA MOHHOM CBSI3H.
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Kpucrannuueckoe u aMmoppHOe COCTOSTHUE BelecTBa. AHU3OTPOIHSI KPUCTAIIOB.
JIOHOPHO-aKIENITOPHBIA MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBS3H.

O6mass  xapakrepuctuka rajgoreHoB. OcoOble cBoiicTBa (¢Topa Kak Hambosee
ANEKTPOOTPHULATEIBLHOTO 3JIEMEHTA.

DYHKIIUUA COCTOSIHUS CUCTEMBI. DHeprus [ m60ca. DHTabIHsI. DHTPOIIHS.

Bonoponnas cBa3p. buonoruyeckas posib BOXOPOJHOM CBS3H.

Kucnoponcoaepxamme  COeOIMHEHHs  TrajOre€HOB, INPHUMEHEHHME HMX B KaudecTBe
Ne3uHOUIUPYIONTUX CPEICTB.

[IpeacraBnenuss O KHUCIOTaX M OCHOBAaHUSAX B CBETE TEOPUHM  DIIEKTPOIUTHYECKOU
JUCCOLUALUH.

Kunernka xuMnuyeckux peakuui. 3aKkoH AeUCTBYOIMX Macc. KOHCTaHTa CKOPOCTH peakUuuu U
ee (PU3MUECKUIl CMBICI.

Mertannmnudeckast cBsi3b. CBOICTBa METaNIOB, 00YCIOBIEHHbBIE METATNTNYECKOM CBS3BIO.
d-anementsl. Dnementsl rpynn VIB, VIIB, VIIIB. O6mas xapakTepucTHka.

Crenenb OKUCIEHHS 3JIeMeHTa. OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

Bonopoansiit nokaszarens. pH pactBopos. [IponsBeneHrne pacTBOpUMOCTH.

OOmiasi xapakTepUCTHKA IIEeTOYHO3EMENbHbIX MeTauioB. Kanbiuii. buonmormyeckas poinb
KaJIbLUS.

DKBUBAJIEHT MIPOCTOIO U CJIOKHOIO BEIIECTBA. 3aKOH SKBUBAJICHTOB.

KommnekcHble coenunenus. JIuranasl 1 KoopArHaUMOHHOE yuciio. Ha3BaHue KOMITJIEKCHBIX
COCTMHEHUM.

Conu kucnble 1 ocHOBHBIE. CIIOCOOBI MTOJIyUEHUS.

OCHOBHBIE METO/IbI IOJYYEHHUS METAIIJIOB.

Huccormanus Bobl. Bogopoaasriii mokasarens (pH). BydepHbie pacTBOpHI.

Teopus xumnueckoro crpoenusi. KoBajaeHnTHas cBa3b. CBOMCTBA KOBAJIEHTHOM CBS3H.
Komnonnueie cucremsl. Ilonydenue u CTpykTypa KOJUIOMIHBIX CUCTEM. MX yCTOWYMBOCTBH H
KOAaryJisLus.

JIoHOpHO-aKLEeNTOpHAs CBSA3b.

PactBopbl. CriocoObl BeIpaKeHUS KOHLIEHTPALIUK PaCTBOPOB.

HeobOpatumpie n oOpaTuMbie peakiuu. XUMHUECKoe paBHOBecrue. CMeENIeHHE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle-Ilarense.

OObmas xapakrepuctuka snemeHToB | rpynmnel. Hatpuit u xanuil. Haxoxnenue B mpupoje,
¢u3nyeckre 1 XUMHYECKHE CBOMCTRA.

Pounr Boab!I B )xu3HM I1aHeThl. Pu3nueckue cBONMCTBA BOLI.

XUMHYECKOE PABHOBECHE B T€TEPOTE€HHBIX CHCTEMAX.

OcHoBHbIe OHATHST XUMHUH. OTHOCUTENbHAS aTOMHAs1, MOJIEKYJIsipHas Macca. MoJib.

Ocmoc 1 ocMoTHyeckoe aaBieHne. 3akoH Bant-I'odda.

[Tepuonnueckuii 3akoH u cuctema sneMenToB .M. Menneneesa.

YcnoBus XuMHYecKoro paBHoBecus. KoHcTaHTa paBHOBECHS.

Bonoponnas cBA3b.

MeTopl ONTy4eHNs 1 XMMHYECKHE CBOMCTBA TMAPOKCUIOB.

Crioco0pl 3alIUThl METAIIJIOB OT KOPPO3HH.

Onementsl |V rpynmnsl. Yriepoa U kpemMHHH. Baxneiime npupoIHBIE COSIUHEHHS ITHX
aneMeHToB. Pu3nuecKkue U XUMUYECKUE CBOWCTBA yIiIepo/ia U KPEMHHSL.

DNeKTpoau3 1 007acTh €ro MPUMEHEHHUS.

HucnepcHbie cuctembl. Knaccugukanus JUCHEPCHBIX CUCTEM 10 CTETNIEHU TUCTIEPCHOCTH U IO
arperaTHOMy COCTOSIHUIO JUCIIEPCHOMN (ha3bl U AUCHEPCUOHHON CPEebl.

OO01as xapakTepuCcTUKa 3JIEMEHTOB TJIaBHOM moArpymisl VI rpymnmsl.

Kucnopon, nomyuenue, cBONCTBA U IPUMEHEHHE.

Teopust PAEKTPOIUTUYECKON AUCCOIMAU AppEeHHyca.

®ocdop. Pacnpoctpanenue B npupo/ie, MojrydeHue, CBOMCTBa U IPUMEHEHHE.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE pEaKUUU. BUAB OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIX
peaKuui.

Crpoenue atoma. CTpoeHue aTOMHBIX sijiep. M30Tons! U n300apshl.



76. DHeprus, HalPaBJICHHOCTb U HACBIAEMOCTh KOBAJIEHTHOM CBSI3U.

77. O6mas xapakTeprCcTUKa 3JIEMEHTOB INIaBHOW noarpymnms! IV rpymmsr.

78. KoopnHanmoHHas TeOpHsi KOMIIEKCHBIX coeuHeHnid BepHepa.

79. O6mas xapakTepUCTHKA 3JIEMEHTOB TJIaBHOM MOATpynnsl V rpynmsl. A30T, pacpocTpaHeHHe
B IIPUPOJIE, CBOWCTBA U NPUMEHEHHE.

80. CkopoCTh XMUMHMYECKOW peakUuu. 3aBHCHUMOCTh CKOPOCTH PEAKIHH OT KOHLEHTpAIHU
pearupyromux BEeUecTB U OT TEMIEPaTypBhI.

81. 3akoH ABorazpo ¥ cieICTBHE U3 ITOr0 3aKOHA.

82. MuHepanbpHbIC YI00pEHUSI.

83. docdop. PacnpocTpanenue B mpupoje, CBONCTBA U IPUMEHEHHE.

84. KaranuTuyeckue peakiifm.

85. O6mas xapakTeprcTuKa HeMETaJIJIOB.

86. Kakue xuMuyeckre COeJMHEHUS Ha3bIBAIOTCS ITOJIMMEPAMH.

87. IlepeunicniTe OCHOBHBIC TIIOJIOKEHUSI TEOPUHM XHUMHYECKOTO CTPOCHHS OPraHHMYECKUX
coequnennit A.H. bytneposa.

88. HazoBuTe BuAbI H30MEPUN OPTaHUYECKUX CoeTuHEeHUH. [IpuBennuTe mpuMepsl.

89. OnuiuTe Moay4eHne CHHTETHUECKOro kayuyka (mo JleGeneny).

90. Kaxk knmaccuduiupyror BMC B 3aBUCIMOCTH OT TIPOUCXOXKICHUS?

91. Yro npencTaBisoT COO0M rOMO- U TeTepOLeTIHbIE TOTUMEPHI?

92. Ha mpumepe kay4yka HOSCHUTE, YTO TAKOE FIEMEHTAPHOE 3BEHO MaKPOMOJIEKYJIBI.

93. HanumuTe peakiuo MojydyeHus! MOJIMATUIICHA U OXapaKTepU3ylTe CBOMCTBA MOJIMATUIICHA B
3aBUCHUMOCTH OT CII0C00a €ro NoJy4yeHusl.

94. Kakue conoysimmepsl Ha3bIBalOT OJIOK-CONOIMMEpPaMu?

95. OxapakTepu3yiiTe CBOWCTBA IMOJIMBUHIIXJIOpUAA. Hanmuimmre peakiuio ero moxy4eHusl.

96. Yro mpencTaBisioT co0OM MakpOMOJIEKYNbl JUHEHHBIX noaumepos? IlpuBeaure npumepsl
JINHEMHBIX MMOJMMEPOB.

7.4. Meroauyeckue MaTepuajbl, OIpelesilOlIMe NPOUEAYPbl OLEHMBAHUSI 3HAHUI, YMEHWUId,
HABBIKOB U (/M) ONBITA 1eSITeIbHOCTH, XaPaKTePU3YIOIIUX 3TANbI (POPMUPOBAHMSA KOMIETEHIITUH

MeTtonuueckuMu MaTepuaiaMu, ONpPeAeISIIOIUMH MMPOLUENypy OLUEHHUBAHUS 3HAHWUM, YMEHHIA,
HABBIKOB M (WJIM) OIBITa JEATEIBHOCTH, XapaKTepU3YIOUIMX dSTanmbl (GOpMHpPOBAHUS KOMIETCHIIUN
SIBJISIIOTCS. BHYTPH BY30BCKHE JIOKAJIbHBIE HOpMaTHUBHBIC akThl: «I[lomokeHne o GayibHO-PEHTHHTOBOM
CUCTEME KOHTPOJISI M OLIEHKH YCIIEBAEMOCTH CTYHAEHTOB» M «llojmokeHue o MpOMEKYyTOUHOU
aTTeCTaIluu O0YJArOIIINXCSI.

B ocHoBy 6amnbHO-periTuHroBoit cuctembl (BPC) monoskeHbl MPUHIMUIBI, B COOTBETCTBHH C
KOTOpBIMU (DOpMUPOBaHUE PEUTHUHTA CTYJEHTA OCYIIECTBIISIETCS B XOJI€ TEKYIIETO, MPOMEKYTOUYHOTO
KOHTPOJISL U IPOMEKYTOYHOM aTTECTALlMU 3HAHUM.

baniapHO - pelTUHrOBasi cucTeMa TpeOyeT YeTKUX MPaBUJl €€ MIPOBEACHHS, IPUYEM ITH MpaBUIia
JOJKHBI OBITh, XOPOIIO HM3BECTHHI OOydYalOIUMCS . DTO JOCTUTAeTCsl O3HAKOMJICHHEM Ka)KIOoTro
00y4Jaromerocs ¢ BhIIICYKa3aHHBIMU MOJT0KEHUSIMH.

['paduk mpoBeneHUsT PEUTHHTOBBIX KOHTPOJBHBIX MEPONPHUSTHM U JaThl TPOBEIACHHUS
MPOMEKYTOUYHOM aTTECTAllMK, IO KypcaM U CEMECTpaM, OTPaKE€HbI B YTBEPKIAECHHBIX MPOPEKTOPOM
mo YP kaneHmapHbIX y4eOHBIX Tpadukax M pACIUCAHUSAX TMPOMEKYTOYHOW aTTeCTallMu IO
HaIpaBJIEHUIO MMOJATOTOBKH (CIEUATLHOCTH), KOTOPBIC pa3MemaloTcsl Ha HHPOPMAIIMOHHBIX CTEHJIaX
MHCTUTYTOB ((haKyIbTETOB) W Ha CaiiTe YHUBEPCUTETA B YCTAHOBIEHHBIE CPOKH.

8. OcHoBHAas JIMTEpaTypa

1. I'muuka, H. JI. O6mmas xumus [Tekct] : yueOHOe mocobue / H. JI. ['munka. - u3z. crep. - M. : KHOPYC,

2012.- 752 c.

2. I'nunka, H. JI. 3agaun n ynpaxsenus no obmeit xumun [Tekcr]: yaue6HOoe mocobue uit  CTY.
By30B / H. JI. I'nunka. - M.: KHOPVYC, 2011. - 240 c.



3.Xomuenko, I'. [1. Heopranunueckast xumus [ TekcT]: ydeOHUK ISl CTY. CEIbCKOXO3SIHCTBEHHBIX

By30B / I'. II. Xomuenko, 1. K. [lutroBuu. - 2-¢ u3a., nepepad. u gom. - CI16.: KBAJIPO, 2013. - 464 c.

4. Obmas 1 HeopraHuyeckasi Xumus : yaeoroe nmocooue / B.B. Jleaucos, B.M. Tananos,

N.A. [Ilenucosa, T.W. [IpoBoBo3oBa ; mox pexa. B.B. [leancosa, B.M. Tananosa. - Poctos-u//] :

®enukce, 2013. - 576 c. : wi., cxeMm., TabI. - [DJIEKTPOHHBIN pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=271598

5. Koctoycoga, O. 0. JlabopaTopHbIii ipakTUKyM 110 o01iel xumuu [Tekcr] : yueOHoe mocodue i By30B

/ O. FO. Kocroycosa, JI. C. Manodeesa. - M : ®OPYM, 2008. - 144 c.

JomnonnurenpHas TuTeparypa.
7. KopoBun, H. B. O6mast xumus [Tekcr]: yuebnuk / H.B. KopoBuH. - 4-¢ u3z., ucnp. u goi. - M. :
Bricm. mxk., 2003. - 557 c.
6. Kapanerssan, M. C. O0mas u sHeopranndeckas xumus [Tekcr]: yaeouuk st By3os / M. C.
Kapanerpsuan, C. U. Jlpakus. - 4-e u3., crep. - M.: Xumus, 2000. - 592 c.

8. Apodamesa, T. U. O6mias xumust [DaekTpoHHbIN pecype] : yueonuk / T. U. JIpobamiera. - M. : OO0 U3,
®ennkc, 2007. - oi. ont. auck (CD-ROM).

9.PezsmkunH, B.M. Xumus: mOaHBIH Kypc MOATOTOBKMA K TECTHPOBAHHIO WM dK3aMeHY [DIEKTpOHHBIN pecypc]:
nocooue / B.U. Pessnikun, C.E. Jlako6a, B.H. Bypap. - 6-¢ uzn. - Munck : TerpaCucremc, 2013. - 560 c.-
Pexxum nocrtyna: http://biblioclub.ru/

10.Xumus : mabopatopHblii mpakTukyMm / DeaepalbHOE TOCYIAapCTBEHHOE aBTOHOMHOE OOpa30BaTEIIbHOE
yupexJieHne Bhiciiero npodeccruonanbHoro oopasosanus «CeBepo-KaBkasckuil enepanbHblii YHUBEPCHTETY,
MunucTepcTBo 00pa3oBaHus u Hayku Poccuiickoit @enepanyn ; aBT.-coct. B.I1. Tumuenko, A.B. CepoB u np. -
CraBpormons @ CK®Yy, 2015, - 225 ¢. : wn -  [DOnekTpoHHBIH  pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=457335

O.IlepeyeHb coBpeMeHHBIX MPo¢ecCHOHATBHBIX 023 JAHHBIX U HH(POPMAIIMOHHBIX
CIIPABOYHBIX CHCTEM.

o DBC «M3pareancTrBa JlaHb)»
Konnexuus «Ennnas npodeccuonanbHasi 6a3a 3HAaHUM 1JIs1 arPapHbBIX By30B»
000 «M3pareabcTBo JIanby.
JIunensuonnslii foropop Ne 003/2025-44®3 ot 22.05.25 r cpokom Ha 1 rof
http://e.lanbook.com/

e CerteBast 21eKTPpOHHAs OMOJIMOTEKA
000 «3BC JIAHb»
Horosop Ne COBb HB-164 ot 17.12.2019 r. — 6eccpouHblii
http://e.lanbook.com/
http://seb.e.lanbook.com/

e DJBC «YHuBepcurerckas 6ubdamnorexa online». bazopas yactn
000 «/Iupexr-Meaua»
KonTpaxt Ne 51-04/2025 ot 22.05.2025 r cpoxom Ha 1 rox
http://biblioclub.ru

e DBC «IOPAUT» Maxer CIIO
000 «Inexkrponnoe nuzgarenabcrso IOpaiiT»
JInuensuonHslil forosop Ne 6703 ot 27.08.2024 r. cpokoM Ha 1 rof
https://urait.ru/

e Hayunas y1exTponnas 6uéauoreka e-LIBRARY.RU (SCIENCE INDEX)
00O Hay4yHasi 3JieKTPOHHas1 OM0JIMOTEKA.
JInuensuonnslit foroop Ne SIO-2114/2025 ot 06.05.2025 cpoxom Ha 1 rox
http://elibrary.ru

e Antumiaruar.BY3 5.0
Moayasb noucka «O0beqnHeHHas koJuteknusa 2020»
AO «AHTHUIUIaruaT»



http://biblioclub.ru/index.php?page=book&id=271598
http://biblioclub.ru/index.php?page=book&id=78508
http://biblioclub.ru/index.php?page=book&id=457335
http://е.lanbook.com/
http://е.lanbook.com/
http://е.lanbook.com/
http://biblioclub.ru/
http://elibrary.ru/

JIunensuonnslil forosop Ne 10023 ot 12.05.2025 r. cpokom Ha 1 rox

I'apant
00O «I"apant-KBP» JloroBop Ne 305-2025r. ot 09.01.2025 r. cpokom Ha 1 rog

HaumenoBanue pecypca ceru « AHTEpHET» DJIeKTPOHHBIN agpec
pecypca

«Poccuiickoe obpazosanuey - ghedepanvHuiti nopman

http://www.edu.ru/index.php

HNudopmanmonnas cucrema "EnuHoe 0KHO 10ocTyna K 00pa3oBaTeIbHBIM

http://window.edu.ru/

pecypcam”

Cucrtema «AHTUIUIATHATY www.antipolagiat.ru
CrpaBouno-npaBoBas cuctema APAHT. http://www. garant.ru;
Koncynerar ITiroc. http://www.consultant.ru.

10. MeToguyeckne yKazanus JJsi 00y4AOIIHUXCS M0 OCBOEHHIO JUCIHIJIMHBI

CucreMa yHUBEPCUTETCKOTO 00Y4Y€HHs OCHOBBIBAETCS HA PALlMOHAIBHOM COYETaHUH He-
CKOJIbKUX BHJIOB yUeOHBIX 3aHATHUH (B MEPBYIO ouepeib, JEKIUH, 1adopaTOpHBIX paboT), paboTta
Ha KOTOPBIX 00JIaJjacT OMpPEeIeIICHHON crienn(uKou.

Ha nexkuusix cTyneHTy peKOMEeHAyeTcs BHUMATeNbHO CIyIIaTh y4yeOHbIM Marepual, 3a-
MUCHIBATh OCHOBHBIE MOMEHTBI, HJ/ICH, TIBITATHCS CPa3y MOHATH IJIaBHBIE MTOJIOKEHHS TEMBI, a ec-
JIM YTO HE SICHO — JIeJaTh COOTBETCTBYIOLIME MOMETKH. [Tocie gekiun Bo BHEYypOUHOE BpeMs Lie-
Jecoo0pa3HO MPOYUTATh 3alIMCAHHBIA MaTepHall C LIEJIbI0 €r0 YCBOEHUS U BBIICHEHUS HETIOHST-
HBIX BOIIPOCOB.

JIJ1s1 TOATOTOBKY M BBINOJHEHHUIO JaOOPATOPHBIX pabOT CTYAEHTY CIEAYET 3aBECTH OT-
JenpHy0 TeTpaab. IIpum moaroroBke K jabopaTopHOil paOoTe CTYIEHTY CleayeT COCTaBUTh
KpaTKuil oTBeT (1-2 cTp.) Ha KOHTPOJIbHBIE BOIPOCH! K J1abopaTopHbIM paboTam. CTyAeHT noi-
KEH TIIATEeJIbHO TOTOBUTHCA K Ja00PATOPHBIM 3aHATUAM IMyTeM MPOPAOOTKHU TEOPETUUECKUX T10-
JIO’)KEHUH IO TEME 3aHATHUSI U3 KOHCIIEKTA JIEKIUH, PEKOMEHAYEMBIX YU€OHHMKOB, y4EOHBIX MOCO-
01, TOTOTHUTEIBHON JTUTEPATyPhl, HHTEPHET - UCTOYHUKOB.

3amuTa J1abopaTOPHBIX PadOT, MPUXOAAIIMECS HA KaX/IbIi MIPOMEXYTOUHBIN pyOex ore-
HuBaercs B 10 6ayioB (3a Tpu Touku - 30 6aIoB).

Pazgen «CamocrostensHas pabotay HHPOPMUPYET 00YHAIOIINXCsI, KaKHUE BOMIPOCHI pa3-
nena (MOIyJsIs) BBIHOCATCS. HA CAaMOCTOSATENbHOE U3yYeHHe, 00 UX yueOHO-MeToAnYecKkoM obec-
nevyeHnu (yuyeOHMKH, yueOHble MocoOUs, METOINYECKUE yKa3aHUs, PEKOMEHIyEeMbI€ CTPaHUIIbI
u T1.4.). CamocrostenbHas paboTa CTyJIEHTa SBISIETCS OCHOBHBIM CpPEICTBOM OBJIAJCHHUS
y4eOHBIM MaTepuajioM BO BpeMs, CBOOOJHOE OT O0O0S3aTeTbHBIX YYEOHBIX 3aHITHM.
CamocrosTenbHas pa- 00Ta CTylIeHTa HajJ YCBOGHHEM Y4eOHOro MaTepuana Mo y4eOHOM
JTUCIUIVIMHE MOYKET BBINOJI- HAThCS B OWUOIMOTEKE YHHUBEPCUTETa, y4eOHBIX KaOHWHeTax,
KOMITBIOTEPHBIX KJIaccax, a TakXke B JOMAaIIHUX YycioBusx. CojepiaHue CaMOCTOSTENbHOU
paboThl CTyJeHTa oOIpeaenseTcs y4yeOHOW MporpaMMOil JHUCHUIUIMHBI, METOANYECKUMHU
MaTepHajaMHy, 33JaHUsIMHU U YKa3aHUSIMU TIPErojia- BaTels.

CamocTtosTenbHass paboTa MOXKET OCYHIECTBIATHCS B ayAMTOPHOM U BHEAyTUTOPHOU
dopmax. CamocTosiTenbHast paboTa B ayJJUTOPHOE BPEMs MOXKET BKIIIOYATh:

- KOHCITIEKTUPOBAHHUE (COCTaBIIEHNE TE€3WCOB) JICKIIHA;,

- BBINOJIHEHUE KOHTPOJIbHBIX padoT;
- pelIeHne 3a1a4;
- paboTy co CrIpaBOYHOM U METOAMYECKON JIUTEPATYPOH;



http://www/

paboTy ¢ HOpMaTUBHBIMH [TPABOBBIMU aKTaMHU;



- BBICTYIIJICHUA C JOKJIaJJaMU, COOGH.[CHI/IHMI/I Ha CCMHUHAPCKUX 3aHATHAX,
- 3aI0UTY BBIITIOJIHEHHBIX pa60T;

- y4acTHe B ONIEPATUBHOM (TEKYIIIEM) OIPOCE IO OTJEJIbHBIM TEMaM U3y4aeMOi
JUCLIUIIVHBL,

- ydacTue B co0eceoBaHusX, AETOBbIX (POJIEBBIX) UTPAX, TUCKYCCHIX, KPYTIIBIX
CTOJIaX, KOH(pEPEHIHIX;

- ydacTue B TECTUPOBAHMHU U JP.

CamocrosiTenbHas paboTa BO BHEAYAUTOPHOE BPEMSI MOXKET COCTOATH U3:

- ITOBTOPEHUE JIEKLIMOHHOTO MaTepUaa;

- MOJIrOTOBKH K CeMHHapaM (IPaKTUUYECKUM 3aHATHIM);

- M3y4deHHs y9eOHOH U HAyYHOH JIUTepaTyphl,

- M3y4eHHs] HOPMaTUBHBIX IIPABOBBIX aKTOB (B T.U. B 3JIEKTPOHHBIX 0a3ax JaHHBIX);

- peuieHus 3a/1a4, BbIIaHHbBIX Ha MPAKTUYECKUX 3aHATUAX;

- MIOJAITOTOBKU K KOHTPOJIbHBIM pab0TaM, TECTUPOBAHUIO U T.1.;

- IIOATOTOBKU pe(bepaTOB, 9CCC U MHBIX MHANBUAYAJIbHBIX NMCbMCHHBIX pa60T I10
3aJIaHHIO IIPCIIOaAaBaTCIIA;

— BBIJICTICHUE Han0oJIee CIIOKHBIX U TPOOJIEMHBIX BOIPOCOB T10 H3y4aeMOl TeMe,

- IIPOBEJICHUE CAMOKOHTPOJIS IIyTEM OTBETOB Ha BOINPOCHI TEKYLIErOo KOHTPOJISL
3HAHUH, PEHICHUs MTPEICTABICHHBIX B y4eOHO-METOJMUECKUX MaTepuanax kadeapsl 3a1ad, Tec-
TOB.

CreneHb ycBOSIEMOCTH BOIIPOCOB CaMOCTOSTENIEHOM pabOoThl ONpeAessieTcs Ipy TeKyLIeM
Y IIPOMEXKYTOYHOM KOHTPOJISIX U IIPU IPOMEKYTOUHOM aTTECTAlUH.

CryneHThl 3a04HOM (OpMBI OOyYeHHs, TOCIEe OKOHYAHWS NPEAbIAYIIeH Ceccuw,
O3HAKaMJIMBAIOTCS C LEISIMU M 3aJadyaMl M3y4YeHHUsS JUCLUUIUIMHBI, C NEPEYHEM BOIIPOCOB
KOTOpPbIE OHU JIOJDKHBI M3y4aTh JUIs (pOpMUPOBAHUS MHIUKATOPOB JOCTHKEHHUS KOMIIETEHIINH,
3aryIaHUPOBAaHHBIX B paboueil mporpamme

CryneHTy cieayeT THIATeIbHO T'OTOBUTHCS K MPOMEXYTOUYHOMY KOHTPOJIIO (TECTHPOBAHUIO,
KOHTPOJbHBIM  paboTaM, KOHTPOJBHBIM OIpocaM), HpopabdaTbiBasi KOHCHEKT JIEKIUH U
PEKOMEHIYEMYIO JTUTEPATYPY.

IHoaroroBka K NpoMeKyTOYHOM aTTeCTALMH.
ITpu moAroTOBKE K MPOMEKYTOYHON aTTEeCTAallUu 1eJIeco00pa3Ho:

— BHUMATCJIIbHO U3YUUTh NICPECUYCHDb BOIIPOCOB U OIIPCACIINTE, B KAKNX NCTOYHHUKAX
HaxXoasaTCsa CBCACHHUA, HCO6XOI[I/IMI)IG JJIs1 OTBETA HA HUX;
- COCTaBUTH KPAaTKUC KOHCIICKTBI OTBETOB (HHaHBI OTBGTOB).

I[I/ICIII/IHJ'II/IHa «X MU pacCyuTaHa Ha U3YYCHUC B OAWH CECMECTP U 3aKaAaHUYUBACTCA OK-
3aMCHOM.

11. IlepeyeHb JIUIEH3MOHHOTO W CBOOOHO PACIIPOCTPAHSAEMOr0 MIPOTPAMMHOI0
o0ecrneyeHusi, B TOM YHUCJIe 0T€YeCTBEHHOI 0 MPOM3BOACTBA.

11.1 JIuneH3MOHHOE MPOrPAaMMHOe O0ecreYeHue
AutoDesk AutoCad 2012 Education Product Standalone 6/u
Antumnaruat.BY3 5.0 Moayns noucka «O0bennHennast kosekuus 2020»
mureH3noHHbI goroop Ne 10023 ot 12.05.2025 . cpokom Ha 1 rog
Kaspersky Endpoint Security mnst 6usneca - Cranmaprtaeri Russian Edition
Ne muniensumn 26EC-241021-134643-810-2826, norosop Ne 651/A ot 18.10.2024 1. no 31.10.2025



11.2 NuTepHeT-pecypchbl CBOOOTHOIO T10CTyNA

HaunmeHnoBanmue pecypca cetu «UHTEpHET»

DJIeKTPOHHBIN afpec pecypca

«Poccuiickoe o0pazoBanue» - dbeaepaabHbIA OPTAI

http://www.edu.ru/index.php

Wndopmannonnas cucrema "EnuHoe OKHO JOCTyIa K 00pa30oBaTeIbHBIM

pecypcam"

http://window.edu.ru/

OJIEKTPOHHAS SHIOUKIIOTICIUA

http://ru.wikipedia.org

ANEKTPOHHAs OHONIHOTEKA

http://www.koob.ru

9JIEKTPOHHAsI ONOIMOTEKa YIeOHUKOB

http://studentam.net

12.0nucanue MaTepuaIbHO-TEXHNYECKO 0a3bl, HE00OXOAMMOI 1)1l OCYILLIECTBJIEHUSA
00pa3oBaTeJILHOIO NMpolecca mo JUCUUILINHE

Ne Bupn yueOHoii HaumeHoBaHUE 000py10BaAHHBIX Ilepeyenn 00opy10BaHMS M TEXHUYE-
/1. padoThI Y4eOHBIX Ka0MHETOB, JadopaTopuii CKHX CPe/ICTB 00y4eHust
1. Jlek1noHHEIE VYuebnas aymuropus Ne501 (mms OCHaILIEHHOCTD:
3aHATHA MIPOBEICHUS 3aHATHH JIEKIIMOHHOTO VYuebHnast MmeOens: crombl-15, cTynpsa-31,
THIIa) nIocka MenoBas — 1, kademnpa.
OcHOBHOE 000pyIOBaHHE:
Kommsrotep Pentium 4 ¢ Berxomom B Internet;
MoHHTOp Samsung Samtron 55E; npoexTop
Projector-10 NecM3W,; unrepakTHBHast
nocka StarBoardHITACHIFX-TRIO-77-E .
MHdopMannoHHble NOCOOHS 110 TUCHUIIINHE
CTeHbl, TAOJUIIBL, TUIAKATHI, MAKETHI
2. JlabopatopHblit YueOHas aymutopus (422) ms OCHAaIIIEHHOCTb:
MPaKTUKyM TIpOBeICHUS Ta00PATOPHBIX 3aHATHIA, VYuebnast MmeOens: crombl-15, cTympsa-31,

TPYNIOBBIX ¥ HHIUBUAYAIbHBIX
KOHCYJIBTAIlMH, TEKYIIEro KOHTPOJIS
U IPOMEXKYTOYHOM aTTECTALIMHU.

Jocka menoBast — 1, kadenpa.
OcHOBHOE 000pyIOBaHHE:
Kommsrotep Pentium 4 ¢ Berxomom B Internet;

MoHHTOp Samsung Samtron 55E; npoexTop
Projector-10 NecM3W,; uctwustrop,
My(heITbHAS [1eth, BEChI TEXHOXHUMUYICCKHE, BECHI
AHATHTIYCCKIE, XUMITYECKAst [IOCY/TA M PEAKTHBBL.
I/IH(bODMaI_[I/IOHHI)Ie HOCO6I/I$[ 110 AUCIUIIIINHE

CTCHZ[BI, Ta6J'II/II_[LI, IIaKaThl, MAKCThI

3. CamocrostensHas | YdeOHas ayguropus (ayn. 418) (s
pabota MPOBE/ICHNUS 3aHATHI CEMUHAPCKOTO
THIA, TPYIIIOBBIX U UHIUBHUIYATbHBIX
KOHCYJIbTAI[Hi, TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHO aTTECTAINHN)

OcCHaILIEHHOCTD:

VYuebHast MeOenb: cToibl-15, cTynbsa-31,
Jlocka menoBas — 1, kadenpa.
OcHoBHOE 000pyIOBaHUE:
Kommsrotep Pentium 4 ¢ Beixomom B Internet;
MouuTOp Samsung Samtron 55E; mpoektop

Projector-10 NecM3W,
MubopManOHHBIE TOCOOUS 10 TUCIIHIUTHHE

TCCTHhI py6€)KHOl"O, HUTOTrOBOI'0 KOHTPOJIA,
HarJsiIHbIC mocoous



http://www.edu.ru/index.php
http://window.edu.ru/
http://ru.wikipedia.org/
http://www.koob.ru/
http://studentam.net/







