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BBenenue
PabGouass mporpaMma IUCHMIUIMHBI «XHUMHS» COCTABJI€HAa B COOTBETCTBUU C

TpeOboBaHUsAMU (PeiepaibHOrO TOCYAapCTBEHHOr0 00pa30BaTENbHOIO CTaHJIAPTAa,
YTBEPKJIEHHOT0 TIprKa3oM MuHHUCTEpCTBa oOpazoBaHus U Hayku Poccuiickoit dene-
palyu 10 HAIMPABJIEHUSM MMOJTOTOBKHU:

08.03.01 Crpourensctso (I1C), npukaz MunoopHayku Poccun Ne201 ot 12
mapta 2015

08.05.01 CtpoutenbCTBO YHUKAIBHBIX 3/IaHUN U coopyskenuit (Y3), mpukas
Muno6puayku Poccun Nel1030 ot 11 aBrycra 2016 T.

11.03.01 Paguorexnuka (PT) npuxaz Munoopuayku Poccun Nel79 ot 06
mapta 2015 r.

11.03.04 Dnexktponuka u HaHolnekTpoHuka (I13), mpukaz MunucrepcTBa
oOpazoBanus u Hayku Poccun Ne 218 ot 12 mapta 2015

12.03.04 buotexnuueckue cuctembl u TexHonoruu (bM), mpukaz MuHu-
cTepcTBa oOpa3oBanus U Hayku Poccuu Ne 216 ot 12 mapra 2015

13.03.01 Temmnosnepretuka u TerorexHuka (TJ), mpuka3 MuHOOpHAYKH
Poccuu Ne 1081 ot 1 okts16ps 2015 .

13.03.02 DnexTposnepreTrka u ekTporexuuka (IJI), mpukaz Munucrep-
cTBa 00pa3zoBanus U Hayku PO Ne 955 ot 03 centsiops 2015 r.

15.03.01 Mammnoctpoenue (MH), npukaz3 MunoOpuayku Poccun No 957
ot 03 cents0ps 2015 r.;

15.03.02 Texnonoruveckue mamuasl 1 obopynoBanue (OH), mpukaz Mu-
HoOpHayku Poccun Ne 1170 ot 20 oktsi0pst 2015 r.;

15.03.05 KOHCTpYKTOPCKO-TEXHOJOTHUUECKOE 00ecTeueHue MalluHOCTPOU-
tenbHBIX pou3BoAcTB (KT), npukaz Munoopuayku Poccuu Ne 1000 ot 11 aBry- cta
2016 r.;

15.03.06 Mexarponuka u pobotorexnuka (MP), mpukaz MuHoOpHayKH
Poccun Ne 1000 ot 12 mapta 2015 .5

18.03.02 DHepro- u pecypcocOeperaroniye mporecchl B XUMHUYECKON TEXHO-
joruu, Heprexumun u o6morexnosnorun (MA), npukaz MunoOpHayku Poccun Ne 227
ot 12 mapta 2015 r;

20.03.01 Texuocdepnas O6e3zonacHocth (TBh), nmpukaz MwuHOOpHaAYKH
PoccunNe 246 ot 21 mapta 2016 r.

21.03.02 3emueyctporictBo u kagactpsl (K3), mpukaz Muno6pHayku Poc-
cur Ne1084 ot 1 oxtsa6ps 2015 1.

23.03.01 Texnomorus TpancnoptHbix mpoueccoB (OI), mpuka3z Munucrep-
cTBa 00pa3zoBanus u Hayku Poccuu Ne 165 ot 6 mapta 2015

23.03.03 DOkcrutyatanus TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIlUH U KOM-
mekcoB (OT), mpukaz Munobpuayku Poccuu Ne 1470 ot 14 nexabps 2015 .

24.05.07 Camomnero—u Beprosneroctpoenue (TC), mpukaz MwuHOOpHAYKH
Poccuu Ne 1165 ot 12 centa0ps 2016 1.

26.03.02 KopabaecTtpoeHue, OK€aHOTEXHUKA U CUCTEMOTEXHUKA OOBEKTOB

Mopckor uHppactpykrypsl (KC), npukaz Muno6pHayku Poccuu Ne 960 ot 3 cen-

Ta0ps 2015 1.
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27.03.04 VYmpaieHwe B TEXHUYECKMX CHCTeMax IMpuka3 MuHOOpHAyKH

Poccun Ne 1171 ot 20 oktsiops 2015 r.

27.03.05 NunoBatuka (MH), mpukaz MunucTepcTBa 00pa30BaHUs U HAyKH

Poccuu Ne 1006 ot 11 aBrycra 2016

1 AHHOTALMSA TUCHUIITHHBI

Haumenosa- | Xumus
HUE
JUCITUTIAHBI
Lens IIpenmeTomM AuCHMIUIMHBL «XUMUS» SIBISIOTCA BELIECTBA, UX CBOMCTBA, Ipe-
AUCLHUIUTHHBL | pamenys 1 3aKOHOMEPHOCTH MX COTPOBOSK/IAIOIINE.
Lenu MuCHMIIIMHBL: W3yYE€HHUE OCHOBHBIX XMMHUECKUX SBIECHUH; (HopMupoBa-
HUE HAy4YHOTO MHPOBO33PEHHS U COBPEMEHHOTO0 XMMHYECKOrO MBIIUICHHUS;
oBIIaJicHUEe (YHIAMEHTAIbHBIMHU TMOHSATUSMHU, 3aKOHAMH M TEOPUSIMH COBpE-
MEHHOM M KJIACCUYECKOM XMMUU; MOTYYeHUE 3HAHUHN U CBEICHUMN, 3aKpeIICHHUE
Ha MPaKTUKe U O0TPabOTKa HABBIKOB MMOCTAHOBKH U MPOBEICHUS XUMHUYECKOTO
AKCIIEPUMEHTa, OOpa0OTKH U aHAIM3aX ITUX PE3YJIbTaTOB.
3aga4n 3amaun TUCHMIUIMHBI: HAXOAWTh ONTHMAJIbHBIC YCIOBUS JUISI MPOTEKAHHUS XH-
AUCIUIIIMHBL | \1pgeckix IpoOIIECCOB; OMUCHIBATH XUMH3M OCHOBHBIX XUMHUYECKHX IIPOIIECCOB;
OBJIQJICTh MPHEMaMU U METOJUKAMH PEIICHHS KOHKPETHBIX 3a/1a4 U3 pa3iInd-
HBIX Pa3/IeJIOB XUMUH; BBIABIATH B3aHMMOCBA3H MEXKAY OTICIbHBIMU XUMHUYE-
CKHUMH MPOIIECCAMH.
OcHoBHbIE 1. OcHOBHBIE MOHATHS U 3aKOHBI XUMUU
paszaeibl 2. CrpoeHue BeliecTsa
ANCHHATUTAHBI 3. OcCHOBHBIE 3aKOHOMEPHOCTH XMMHUUYECKHX PEAKIIUI
4. PacTBOpBI U APYTUE AUCIIEPCHBIE CHCTEMbI
5. DIEeKTpPOXUMHUYECKUE MPOIIECCHI
6. DieMeHThI KaueCTBEHHOTO U KOJIHMUYECTBEHHOTO aHAIHN3a
7. BBICOKOMOJIEKYISIpHBIE COSTMHEHUS
Ob6mas 3 3.e. /108 akageMHUYECKUX 4aCOB
TPYyAOEM-
KOCTb
JICITUTUTAHBI
AynuropHas Harpyska, 4 CPC, | Ilpo- | Beero 3a
q MEX- | CeMecTp,d
Ce. | Wndp e | 1 JIa6. | Kypco- yTo4-
MeCTp HANpaB- | - 3a151.- paGo | Boe mpo- Hast
TEeHUS 1 60- | exmpoBa- aTTe-
ue -\ THA THI HUC CTa-
s, 9
1ce- | 11.03.04 | 17 17 17 0 57 0 108
mecTp | 12.03.04 | 17 17 17 0 57 0 108
11.03.01 | 17 17 17 0 57 0 108
15.03.06 | 17 17 17 0 57 0 108




15.03.01 | 17 17 17 0 57 0 108
27.03.04 | 17 17 17 0 57 0 108
08.03.01 | 17 17 17 0 57 0 108
23.03.03 | 17 17 34 0 40 0 108
21.03.02 | 17 0 34 0 57 0 108
15.03.05 | 17 17 17 0 57 0 108
26.03.02 | 17 17 17 0 57 0 108
23.03.01 | 17 0 34 0 21 0 108
13.03.02 | 17 17 17 0 57 0 108
27.03.05 | 17 17 17 0 57 0 108
4 3.e. / 144 akageMU4ecKuX 4aca

20.03.01 | 17 17 34 0 40 0 144
13.03.01 | 17 17 34 0 76 0

08.05.01 | 17 17 17 0 57 0

5 3.e./ 180 akazeMHUUeCKHUX Yaco

15.03.02 | 17 17 34 0 76 0 180
18.03.02 | 17 17 34 0 76 0

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUs MO AUCHUILIUHE (MO-

AYyJ10), COOTHECEHHBIX C IUIAHNPYEMbIMH pe3yJbTaTaMHu 00pa3oBa-
TeJbHOM MPOrPaMMBbl

YMEHUH U HaBBIKOB, YKa3aHHbIX B Tabmauue 1.

HucnuminHa «XuMush HalesneHa Ha (opMUpOBaHME KOMIETEHIMH, 3HAHUMH,

Ta6numa 1 — ObmenpodeccruoHaIbHBIE U MPODHECCHOHAIBHBIC KOMITCTCHITUH, 3a/1aH-
Hbie ®I'OC BO 1o HampaBiIeHHSIM OATOTOBKHU/CIIEIIMATBHOCTIM

Kon

HaIlTpaBJICHUA

HanmenoBanue

Komnerenuuu, popmupyemsbie
Ha OCHOBaHUU Y4eOHBIX IJIAHOB

HaIlpaBJICHUA

Konx
KOMIICTCHIINN

cDOpMYJ'II/IpOBKEl KOMIICTCHIITNN

08.03.01

CrpourenscTBo

OIlK-1

CnocoOHOCTh HCIO0JIH30BaTh
OCHOBHBIE 3aKOHBI ecre-
CTBCHHOHAYUHBIX JMCIUIUINH B
po¢eCCUOHAIBHON JIESITEIIbHO-
CTH, TIPUMEHSATh METOJbl MaTe-
MaTHYECKOr0 aHajiW3a M Mare-
MaTHYECKOTO (KOMITBIOTEPHOTO)
MO/JICIIUPOBAHUS, TEOPETUIECKO-
0 U 3KCIEPUMEHTAILHOTO HC-
CJIEIOBAHMS

08.05.01

CTpOI/ITCJIBCTBO YHU-

KaTbHBIX 3TaHUN U
COOPYKEHHI

OIIK-6

Hcnonp3oBaTh OCHOBHBIE 3aKO-
Hbl C€CTCCTBCHHOHAYYHBIX OHC-
LIUIUIMH B Tpogeccuo-HaIbHON
ACATCIIBHOCTH, IMPUMC-HATH MC-
TOABI MAaTEMATHYCCKOI'O aHaJlu-
32 1 MaTeMaTH4YEeCKOTO (KOMIIb-
I0TEPHOT0)  MOJIEIMPOBa-HMUS,
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TCOPETUUCCKOTI'O n OKCIIC-
PUMCHTAJIBHOT'O UCCJICJOBAHU .

11.03.01

Pagnorexnuka

OIIK-1

CrniocobHOCTh IPEJCTABIATD
aJIeKBaTHYIO COBPEMEHHOMY
YPOBHIO 3HaHMH HAy4yHYIO Kap-
TUHY MHpa Ha OCHOBE 3HaHHUS
COBPEMEHHBIX IIOJOXEHUH, 3a-
KOHOB ¥ METOJIOB €CTECTBEHHBIX
HAYK U MaT€MaTUKH.

11.03.04

DNEeKTPOHUKA U
HAHOBJICKTPOHHKA

OIIK-1

CrnocobHOCTh IIPEJICTABIISATh
aJICKBaTHYIO COBPEMEHHOMY
YPOBHIO 3HAaHUW HAy4YHYHO Kap-
TUHY MHMpa Ha OCHOBE 3HAHHUSA
COBPEMEHHBIX IIOJIOKEHUM, 3a-
KOHOB M METOZIOB €CTECTBEHHBIX
HayK U MaTEMaTHKHU.

12.03.04

buorexnuueckue
CUCTCMBI U
TCXHOJIOTHH

OIlK-1

CriocobHOCTh IPEICTaBIATh
aJIeKBATHYIO COBPEMEHHOMY
YPOBHIO 3HaHMH Hay4yHYIO Kap-
TUHY MHpa Ha OCHOBE 3HaHUS
COBPEMEHHBIX IIOJOXKEHUH, 3a-
KOHOB M METOJIOB €CTECTBEHHBIX
HAYK U MaT€MaTUKH.

13.03.01

TennosHepreTuka u
TEIJIOTEXHHUKA

OIIK-2

CriocoOHOCTH 1IEMOHCTPUPOBATH
0a30BbIC 3HAHUS B 00JacCTH
€CTECTBCHHO HAyYHBIX JIMCIIH-
IUIMH, TOTOBHOCTh BBISB-IISITh
€CTECTBCHHOHAYYHYIO CyII-
HOCTh MIPO0OJIEM, BO3HUKAIO-IITIX
B X0J1e MpodecCuoHaIbHON nesi-
TENbHOCTH; TMPUMEHSTh IS X
pa3pelieHnss OCHOBHBIC 3aKO-HBI
€CTECTBO3HAHHUS, METOJIbI MaTe-
MaTHYEeCKOT0 aHaIW3a W MOJe-
JUPOBAHUS, TEOPETUUYECKO-TO H
IKCIIEPUMEHTAIILHOTO Wc-
CIIETOBAHMSL.

13.03.02

DneKTpoIHEepreThKa
U DJIEKTPOTEXHHUKA

OIIK-2

CrocoOHOCTh MPUMEHSTHh COOT-
BETCTBYIOIINH ¢duzuko-
MaTeMaTUYECKUW ammapar, me-
TOJBl aHaJN3a M MOJEINPOBa-
HUS, TEOPETHUYECKOT0 U DJKCIe-
PUMEHTAIBHOTO  HCCIIEOBAHUS
MpU pEIIeHUU MPOQecCHOHATb-
HBIX 3a/1a4

15.03.01

MammHocTpoeHne

OIIK-1

CrocoO6HOCTH WCITIOJIb30BaTh
OCHOBHBIE 3aKOHBI ecTe-
CTBCHHOHAYYHbBIX JUCHUIIJIMH B
npodeccuoHaNbHON AesITeNbHO-
CTHU, IMPUMCHATH MCETOJbI MaTc-
MaTHYEeCKOr0 aHallu3a W MaTe-
MAaTUYECKOTO (KOMIBIOTEPHOTO)
MOJEIUPOBAHUSA, TEOPETUUECKO-
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T'O U SKCIOCPUMCHTAJIBHOI'O HC-
CJIIC1OBAaHUA

9. 15.03.02 TexHoIOrMYeCKHE OIlK-1 Croco0HOCTh K TPHOOPETCHHIO
MalIMHbI U ¢ OONBIION CTEMEHbI0 CaMOCTO-
o0opyoBaHue STEIBHOCTH HOBBIX 3HA-HUH C
UCII0JIb30BaHUEM coBpe-
MEHHBIX 00pa30BaTEeNbHBIX M|
WH(POPMAIIMOHHBIX TEXHOJIOTUI
10. | 15.03.05 KoncTpykTopcko- OIIK-2 CrocoOHOCTh ~ pemiath  CTaH-
TEXHOJIOTUYECKOe JapTHBIE 3agadd  npodeccHo-
o0ecrieyeHre Malim- HAJILHOW JESITeIbHOCTH Ha OC-
HOCTPOUTEIBHBIX HOBe MH(OPMALMOHHOW W OUO-
MIPOU3BOJICTB AHOTpapUUECKOl  KYJIbTYphl C
IPUMECHEHHEM  HWH(OpPMAIINOH-
HO-KOMMYHHKAIIHOHHBIX TEXHO-
JO-TUH M C Y4YETOM OCHOBHBIX
Tpe-00BaHMI WH(POPMAIIMOHHON
0€3-0I1aCHOCTH.
11. | 15.03.06 MexaTpoHHKa OIlK-1 Croco0HOCTh MPUMEHSTh COOT-
POOOTOTEXHHKA BETCTBYIOIINH bu3mKo-
MaTeMaTHYECKUI ammapar, Me-
TOJBl aHAM3a W MOJEIIUPOBa-
HHSI, TEOPETUYECKOTO U IKCIIe-
PUMEHTAJIBHOTO HUCCIICOBAHUS
Ipu peuieHur npodeccroHab-
HBIX 33]1a4
12. | 18.03.02 OHepro- u pecypco- OIlK-1 CrniocobHOCTh UCIIOJIb30BaTh
cOeperaromue mpo- OCHOBHBIC €CTECTBEHHOHAYYHbBIC
[IECCHI B XUMHYECKOM 3aKOHBI Ui TIOHHUMaHHS OKpY-
TEXHOJIOTUH, HeTe- KAIOIIETO MHpa U SBICHHN
XMMHUH U OMOTEXHO- HIPUPOJIBI
JIOTUHU
13. | 20.03.01 TexHocepnas [1K-22 CriocobHOCTh  pemiath  3ajiauu
0€301acHOCTb npodeccroHaibHON nest-
TEITPHOCTH B COCTaBE Hay4HO-
WCCIIEIOBATENLCKOTO KOJUIEKTH-
Ba
14. | 21.03.02 3eMJIeyCTpONCTBO U OIIK-2 CrocobHOCTh ~ pemiaTh — CTaH-

KaJIaCTphl

TapTHBIC 3amadu  mpodeccruo-
HAJIbHOW JIeSTeNbHOCTH Ha OC-
HOBE MH(pOpPMAMOHHON U Ouo-
AMorpapuuecKol KyJlabTyphl C
MpUMEHEHHEeM HMH()OPMaIMOH-
HO-KOMMYHHUKAI[MOHHBIX TEXHO-
JOTUM U C YYETOM OCHOBHBIX
TpeboBaHU WH(POPMALMOHHOM
0€30I1aCHOCTH.




15.

23.03.01

TexHonorus
TPaHCIIOPTHBIX
MPOIIECCOB

OIIK-3

CnocoOHOCTh TMPUMEHSTH CH-
creMy (yHIaMEHTaIbHBIX 3Ha-
HUA (MaTeMaTHUYeCKHX, ecTe-
CTBEHHOHAYYHBIX, WHXKe-
HEPHBIX U 3KOHOMHYECKUX) JIJIS
uaeHTupuKanuy, (Gopmynupo-
BaHUS U PEIICHUS TEXHHUYECKHUX
U TEXHOJIOTUYECKUX MpoOJieM B
00JacTi TEXHOJOTHH, OpraHu3a-
1Y, TUTAHUPOBAHUS U yIIpaBlie-
HUSl TEXHUYECKOH M KOMMepue-
CKOM JKCIUIyaTallMedl TpaHc-
MOPTHBIX CHCTEM.

16.

23.03.03

DKcIutyaTanus
TPaHCIOPTHO- TEXHO-
JIOTUYCCKHUX MAallluH 1
KOMILICKCOB

OIIK-3

l'oTOBHOCTH NMPUMEHSTH CHUCTE-
My (YHIAMEHTAIBHBIX 3HAHHM
(MaTeMaTH4ecKuX, ECTECTBEH-
HOHAYYHBIX, HMHXCHEPHBIX H
OKOHOMHYECKUX) I HJICHTH-
¢bukanuu, ¢GopMyTUpOBaHUS U
pelICHUsT TEXHHYECKUX H TeX-
HOJIOTHYECKUX Tpo0IeM 3Kc-
TUTyaTaIiH TPAHCIIOPTHO-
TEXHOJIOTUYECKUX  MAllMH |
KOMIIJICKCOB.

17.

27.03.05

unoBatuka

OIIK-7

CriocoOHOCTh NPUMEHSTh 3Ha-
HUSI MaTeMaTUKd, QU3UKA U
€CTeCTBO3HAHUS, XMMUU U Ma-
TEepUAJIOBEICHNUS, TEOpUun
ylpaBJieHUs ¥ HH(POPMAIUOH-
Hbl€ TEXHOJIOTMM B WHHOBAIlU-
OHHOM JI€ATEIbHOCTH.

18.

26.03.02

Kopab6nectpoenue,
OKEaHOTEXHHKA U CH-
CTEMOTEXHHKA 00b-
€KTOB MOPCKOI HH-

pacTpykTypsI

OIIK-3

CriocoOHOCTh HCII0JIb30BaTh
OCHOBHEIE 3aKOHBI €CTECTBEH-
HOHay'-IHI)IX OUCIIUIIJINH B HpO-
(heccoHaMbHON JESITENBFHOCTH,
HpI/IMeHSITI) METOABI MAaTEMaTH-
YEeCKOT0 aHaau3a U MOJIEIHPO-
BaHUS, TEOPETUYECKOTO M IKC-
MEePUMEHTAIBFHOTO  UCCIIeJI0Ba-
HHA.

19.

27.03.04

VYnpasnenue B
TEXHUYECKUX
cucTemMax

OIlK-1

CriocobHOCTD MIPECTABIATD
aJIeKBaTHYIO COBPEMEHHOMY
YPOBHIO 3HAaHWH HAay4dyHYIO Kap-
THHY MHpa Ha OCHOBE 3HAHHUS
COBPEMEHHBIX TIOJIOKCHUH, 3a-
KOHOB N METOJOB €CTECCTBCHHBIX
HayK ¥ MaTeMaTHKH.

B Oeiaax YHI/I(i)I/IKaHI/II/I Ha OCHOBAHMUM 0a30BBIX KOMHCT@HHI/Iﬁ BbBIITYCKHHKA,

onpeneneHHbIx GI'OC BO 1o HanpaBiieHUSM MOATOTOBKH / CIIEIIUATBHOCTSIM, ObLiTa
paspaboTaHa cieayromas yHuduiupoBanHas quciuimnHapaas komneteHms (Y 1K)
o guctuiinae « Xumus» Y JIKx: VIKX — cnocoOHOCTh ¥ TOTOBHOCTH HCIIOJIB30BaTh
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B Hay4YHOM, TO3HABATEIHHOMN U MPOodeCcCUOHATBHON JeATEIbHOCTH OCHOBHBIE XUMHU-
YEeCKHE 3aKOHBI U TEOPUH, OLICHUBATh CTPOEHUE U COCTAB MPUPOIHBIX OOBEKTOB,
MPUMEHSTh METOJbI TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHMS, BbISIB-
JSATh XUMHYECKHE MPOLECCHI, ONPENENATh COCTOSHUE XUMUYECKUX CUCTEM.
JlucuuminHa « XuMus» HalleJieHa Ha (opMHUpOBaHUE 3HAHUHN, YMEHUHN U

HaBBIKOB (popmupoBanus kommnereHuu Y JIKx B mporecce ocBoeHus: 00pa3oBaTeib-

HBIX [IPOrpamMM, YKa3aHHbIX B TaOuIe 2.

Tabmuma 2 — Komnerennun, 3HaHWS, YMEHHUSI, HABBIKH

HanmenoBanue u mudp
KOMIIETEHINH, B (POPMHU-
POBaHMU KOTOPOI MPUHH-
MaeT y4acTHe
JTMCIUIIIMHA

[Tepedyens hopMupyeMbIX 3HAaHUH, YMEHH, HABBIKOB,
PEyCMOTPEHHBIX 00pa30BaTeIbHON MPOrpaMMon

[Tepeuens 3HaHUI
(c ykazanuem

wudpa)

[Tepeuens ymenuii (¢
ykazaHueMm mmdpa)

IIepeuenb HaBbI-
KOB (C yKazaHueM

mrdpa)

VJKx CriocoOHOCTH H T0-
TOBHOCTB HCIIOJIb30BaTh B
Hay4HOH, 03HABATEIbHOU U
npodecCHOHANTBLHON esATeNb-
HOCTH OCHOBHBIE XUMUYECKHE
3aKOHBI U TEOPUH, OIICHUBATH
CTPOCHHUE U COCTaB MPUPOI-
HBIX O6T>CKTOB, IIPUMCHSTH
METO/IbI TEOPETHUECKOTO 1
IKCIIEPUMEHTAIIBHOTO HCCIIe-
JOBaHW, BBISABIIATE XUMHUYC-
CKHE TPOLIECCHI, OTIPEIETIATh
COCTOSIHUE XUMHUUYECKUX CH-
cTeM

31(YAKx-1) 3nats:
CYTb OCHOBHBIX 3a-
KOHOB XHMHH

32(VKx-1)
3HaTh:
3JIEKTPOHHOE CTPO-
€HHE aTOMOB M MO-
nekyn u llepuonu-
yeckuii 3akoH [[. 1.
Menneneena

33(YKx-1) 3naTs:
OCHOBBI TEOPHH XH-
MHUYECKOM CBSI3H B
COCTMHEHHSIX Pa3-
HBIX THIIOB

34(YVIKx -1-1)
3HaTh:

OCHOBHEIE 3aKOHO-
MEPHOCTH XUMHYE-
CKHUX TIPEBpAIICHU

35(VKx -1-1)
3HaTh:
AIEKTPOXUMUIECKUE
TIPOTIECCHI

36(Y1Kx-1) 3naTs:
CBOICTBa PaCTBOPOB

Y1(YIKx-1) Ymets:
MIPOBOJUTH KOJTHMYECTBEH-
HBIE PaCUYeTHl B XUMHYE-
CKUX PeaKIusIX

Y2(VKx-1) YMeTb:
ONpeAeIsITh TEPMOINHA-
MHUYECKHE U KHHETHYe-
CKHE MapaMeTpbl XUMHYe-
CKHUX pEaKUui

V3(VKx-1) YMerts:
ONPEENATH KOTMYECTBEH-
HBIE XapaKTEPUCTUKH pac-
TBOPOB

Y4(YAKx -1-1) Ymets:
MPUMEHSTH XUMUYECKHUE
3aKOHBI JUJISl PELICHUS
MPaKTUYECKUX 3a71a4d
Y5(YAKx -1-1) Ymers:
HCITIOJIb30BaTh OCHOBHBIC
3JIEMEHTAPHBIC METO/IbI
XUMUYECKOTO HCCIIeIoBa-
HUS BEUIECTB U COC/IMHE-
HUH U151 peLIeHus mpo-
(heccroHANBHBIX 33724

H1(YKx-1) Bna-
JIETh:
TEOPETUIECKHUMHU
METOAaMU OIIMCaHUA
CBOWCTB MPOCTHIX U
CJIOXHBIX BEIECTB
Ha OCHOBE 3JIEK-
TPOHHOTO CTPOEHUS
MX aTOMOB U IOJIO-
skeHus B [lepuonn-
YECKOH cUcTeME
XUMHYECKHX dJIe-
MEHTOB

H2(Y1Kx-1) Bna-
NIETh:

OCHOBHBEIMH METO-
JIaMU MCCJIEAOBaHUS
(pU3UYECKUX U XU-
MHYECKHUX SBJICHUM
H3(VKx -1-1)
Bnaners:
HaBBIKAMH TIPAKTH-
YECKOTO IIPUMEHE-
HHS 3aKOHOB XUMHHU

3 MecTto AucHMILUIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOi

NMporpamMmblI

HucuunnuHaa «Xumus» usydaercs Ha 1 xkypce B 1 cemectpe. JucuuminHa

OTHOCHUTCS K 0a30BOI YaCTH.

I[JIH OCBOCHHA AHMCHUIIINHBI HGO6XOI[I/IMBI 3HAHHUA, YMCHHA, HABBIKKU U OIIBIT




MPAKTUYECKON NIeSITeNIbHOCTH, CPOPMUPOBAHHBIE B MPOLIECCE M3YUYEHUS IIKOJbHBIX
nucuuIInH: OCHOBBI 0€30MaCHOCTH KU3HEAeATeIbHOCTH, XuMmusi, Dusuka.

Bxoauble 3HaHUS, YMEHUS U KOMIIETEHIIMHN, HEOOXOIUMBbIE JUIsl U3YUCHUS JaH-
HOTO Kypca, POPMUPYIOTCS B MPOIECCE U3YUSHUS JUCIUIUINH, YKa3aHHBIX B TaOJIUIIE

3.
Tabnuna 3 — [IpepekBU3UTHI TUCITUTIIIMHEI
HasBanHe MMCLHILIHHbI 3HaHus1, yMEHUS, HABBIKK, HEOOXOAUMBIE JUIsl U3YUYECHUS
JTUCIUTUIMHBI « X MU
XumMusa 3HaTh OCHOBHBIE KJIAcChl HEOPTaHMYECKUX BEUIECTB U HX
XHMHYECKHE CBOMCTBA
dusmnka 3HaTh OCHOBHBIE 3aKOHBI U (DU3MYECKHUE CBOIMCTBA BEIECTB,

YMETH I10JIb30BATHCs CITPABOYHBIMH MaTCpHUajlaMn

OCHOBBI 0€30IaCHOCTH
KU3HEAEATEIIBHOCTH

Co0uro1aTh IpaBUiia TEXHUKHA 0€30MaCHOCTH

BI)IXOI[H])IC 3HaHUA, YMCHHSA, HAaBBIKM WM KOMIICTCHIINH, C(i)OpMHpOBaHHBIe B
MpoHecCcCC M3Yy4YCHHUA AUCHUIIINHBI «XHUMHUA» HCIIOJIB3YIOTCA IIpU HU3YUYCHHUH OUCLH-
IUIKMH, IICPCUYNCIICHHBIX B Ta6J'II/II_[e 4,

Tabnuna 4 — [TocTpeKBU3UTHI TUCITUTUITMHBI

Hazpanue auciuninHbl

LUIUIAHE « X UMY

3HaHMsl, yMEHUSI, HaBbIKH, COPMUPOBAHHBIE HA JMC-

Bce cnenmanpbHble TEXHOJIOTHYECKHE

JUCIIUILINHBI

CTH.

HBIX 3a/1a4.
HaBbiku paboThI B KOJIJIEKTUBE.

3HaHuEe MPEJCTAaBICHUNA O 3aKOHOMEPHOCTSIX XUMHUYe-
CKUX TIPOLECCOB B MNPO(EecCHOHANBHOW HAYyYHO-
MCCJIEIOBATENIbCKOM U TIPOM3BOJACTBEHHOM JEsATEIbHO-

YMeHue teopeTnyecku 00OCHOBBIBATh PE3yNIbTaThl (Pu-
3UKO-XMMHMUYECKHUX 3aKOHOMEPHOCTEHN € LIENIBI0 JOKa3a-
TENbCTBA JOCTUKEHUS TOCTaBJICHHBIX NMPOPECCHOHAIb-

4 O0beM IMCUHUIIMHBI B 3a4eTHBIX eINHULAX C YKa3aHUEM
KOJIM4eCTBA aKa/leMUYeCKUX YaCOB, BbI/IeJIEHHBIX HA KOHTAKTHYIO pa-
00Ty 00yYarIuxcs ¢ npenojaaBaresuemM (1Mo BUAaAM y4eOHbIX
3aHATHI) U HA CAMOCTOSITEJIBHYIO Pa00oTy 00y4ar0IIMXCs

OO6mast Tpya0eMKOCTh (00bEM) AUCIUIIIIMHBI COCTABIISIET 3 3aYETHBIX €UHU-
1pl, 108 akamemuueckux 4dacos / 4 3a4eTHBIX equHUIE], 144 yaca/ 5 3a4eTHBIX €au-

Huil, 180 gacos.

Pacnpenenenne o0beMa NUCIUIIMHBI IO BUJAM YYEOHBIX 3aHSATUM MPEJICTAB-

JIEHO B Tadiure b.
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Ta6nuna 5 — O0beM TUCHMIUTMHBI (MOJTYJISI) IO BUAaM yU4€OHBIX 3aHITHI

O0BbeM TUCHUIIINHBI

HanpasJienue
MOAr0TOBKH

Bcero akageMnyecKux 4acoB

Ounas gopma
o0y4eHust

OO0mias TpyA0EMKOCTh TUCIUILIUHBI

11.03.04

12.03.04

11.03.01

15.03.06

15.03.01

27.03.04

08.03.01

23.03.03

21.03.02

15.03.05

26.03.02

23.03.01

13.03.02

27.03.05

108 (3 3.e.)

08.05.01

20.03.01

13.03.01

144 (4 3.e.)

15.03.02

18.03.02

180 (5 3.e.)

KonTakTHas aynuTtopHas padora
00y4yaKIIUXCs ¢ MpenojgaBaTejieM
(mo BuAamM y4eOHBbIX 3aHATHIT),
BCEro

15.03.01

11.03.04

12.03.04

11.03.01

15.03.06

15.03.05

08.03.01

08.05.01

21.03.02

23.03.01

13.03.02

27.03.04

27.03.05

26.03.02

o1

15.03.02

18.03.02

13.03.01

23.03.03

20.03.01

68

B ToMm uucine:

3aHATHSA JEKIHOHHOI'0 THIIA (JIGK-
O U UHBIC y‘IC6HBI€ 3aHATHA,

17
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O0BbeM TUCHUTIINHBI

Hanpasiienne

Bcero akageMnyecKkux 4acoB

MMoAroTOBKH

Ounasn gopma
o0y4eHust

peyCMaTPUBAIOIITUE PEUMYIIe-
CTBEHHYIO Ilepe/iadyy y4eOHO! MH-
dbopMaIuu neaarornaecKuMu pa-

OOTHHKAMU)

3aHATHSA CEMMHAPCKOro THIA (ce-
MUHAaphbl, IPAaKTUYECKUE 3aHATHS,
MPAKTUKYMBI, JA0OpaTopHbIe pabo-
Thl, KOJUIOKBUYMbI U UHBIE aHAJIO-
TUYHBIE 3aHATHS)

34 (51 nna 23.03.03, 20.03.01, 13.03.01,
15.03.02 18.03.02)

CamocrosiTesbHast padoTa 00y-
YAOIIMXCH U KOHTAKTHAasA padoTa,
BKJIIOUAIOIIAs TPYIIIIOBBIE KOHCYIIb-
Taluy, UHIMBUyalIbHYIO0 paboTy
00y4aromuxcs ¢ npernogaBaTensiMu
(B TOM uncie UHIUBUYaJIbHbIE
KOHCYJIbTAIINH ); B3aUMO/ICHICTBHE B
AIIEKTPOHHOHN MH(POPMAITIOHHO-
o0pa3oBaTenbHOIl cpesie By3a

57 (40 nna 23.03.03, 20.03.01; 21 gs
23.03.01; 76 mnx 13.03.01, 15.03.02,
18.03.02;)

[TpomexxyTounas arrecranus o0y-
YAFOIIUXCSI

1 ceM. — 3aueT ¢ OleHKOM/PK3aMeH (Juist
Hanpasienui 08.05.01, 15.03.02,
18.03.02, 20.03.01)

5 Conepxanne JMCHUILINHBI, CTPYKTYPUPOBAHHOE 110 TEMaM
€ YKa3aHHEM OTBEICHHOI0 HA HUX KOJIMYeCTBa
aKaJleMM4€eCKHX YaCOB U BU/I0B Y4eOHBbIX 3aHATHH

Tabmmia 6 — CTpykTypa U cofiep)KaHue JUCITUTUIMHBI (MOTYJIs)
[Tnanupyemblie (KOHTPOIU-
HanmenoBanue pas3zneinos, KE?;TO_ Tpyno- dopma | PYEMbIC) PE3YIBTATHI OCBO-
TEM U COJIEp)KaHUE MaTepua- €MKOCTb | IIpOBEJE- cHusA
na yuebHoro (B yacax) HUSI Kommere | 3nanwus, ymeHus,
fana HIIMH HaBbIKHN
Pa3nes 1. OcHOBHBIC MOHATHS ¥ 3aKOHBI XMMHMH
Marepus u ABWKCHHE. XU- | JCKIUS 1 Tpamu- | YKx 31(YAKx-1)
MU U €€ MECTO B CUCTEME HHOHHAA YA4(YIKx-1)
€CTECTBEHHBIX HayK. OCHOB- H1,3(YKx-1)
HBIE MTOJIOKEHUSI AaTOMHO-
MOJIEKYJISIPHOTO YUEHHUS.
OCHOBHBIE 3aKOHBI XUMHUH. | JIEKLIUS 1 Tpamu- | YAKx 31(YKx-1)
OcHOBHBIE KJIaCChl HEOPTa- IMOHHAaA Y4(Y AKx-1)
HUYECKUX COEMHEHUN H1,3(YIKx-1)
Beosnoe 3anste. Texuuka | /1200pa- 1.5 Wurep- | VKX 31(Y/Kx-1)
- TOpHAast aKTHUBHAS Y4,5(Y1Kx-1)
pabora 3 (s H1,2,3(YJIKx-
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[Inanupyemsble (KOHTPOJIU-

HaunmeHoBaHue pa3/ieios, KEI;?TO' Tpyno- dopma | PYeMbIC) pe3yIIbTaThl OCBO-
TEM U COJIEp)KaHUE MaTepHra- yueGHOrO €MKOCTh | TIPOBEJE- CHUA
a tana (B yacax) HUS Kommnere | 3nanus, ymeHus,
HIIUH HaBBIKH
Hampa.Jie- 1)
HUM
21.03.02,
23.03.01,
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
nabopa- 1 Wurep- | YK 31(YIKx-1)
TOpHast aKTUBHAS VA(Y IKx-1)
pabota 2 (s H1, 2,3(YIKx-
HarpasJie- 1)
HUU
3aKOH YKBUBAJIEHTOB 21.03.02,
23.03.01,
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
OCHOBHBIEC 3aKOHBI XUMHH. | IPaKTHYe- 1 AxtuB- | YIKx 31(YKx-1)
3aKOH SKBUBAJICHTOB CKO€ 3aHs- Hast Y4(VKx-1)
e 0 (us H1, 2,3(Y IKx-
HarpasJie- 1)
HUU
21.03.02,
23.03.01)
[MoxroroBka k naboparopusiv | CamocTos- 4 IMuce- Y JIKx 31(YKx-1)
paboram, odopmiieHne nabopa- | TCIbHAA MeHHas V4(Y IKx-1)
TOPHOTO JKypHalia, MOArOTOBKA p%60Ta 3 (wn H1, 2,3(YKx-
K 3a1uTe 1ab0opaTopHBIX padoT fugxqca;io_ Hamnpase- 1)
HUH
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[Inanupyemsble (KOHTPOJIU-
HanmenoBanue pa3nenos, KEI;?TO' Tpyno- dopma | PYeMbIC) pe3yIIbTaThl OCBO-
TEM U COJIEp)KaHUE MaTepHra- c6Horo | EMKOCTh | poBE/e- CHUA
a yd (B yacax) HUS Kommnere | 3nanus, ymeHus,
Ij1aHa
HIIUU HaBbIKH
23.03.03,
20.03.01)
1.5 (s
HarpasJie-
HUA
23.03.01)
S (st
HarpasJe-
HUM
13.03.01,
15.03.02,
18.03.02)
[ToAroToBKa K KOHTPOIBHON Camocros- 4 IMuce- Y IKx 31(YAKx-1)
pabote TegI’Ha’I 3(uin | MeHHas VA(Y IKx-1)
OGymato- | Hampapre- H1, 2,3(YIKx-
IIHXCS HUI 1)
23.03.03,
20.03.01)
1.5 (s
HampasnJie-
HUs
23.03.01)
5 (nns
HarpasJie-
HUHN
13.03.01,
15.03.02,
18.03.02)
Tekyumii KOHTPOIIb 3arura - Yernas | YIKx 31(YKx-1)
nabopa- V4(YJIKx-1)
TOPHBIX H1, 2,3(YJIKx-
pabor 1)
HUTOIroO Jlexuuu 2 - - -
no pasgeay 1 Jlabopa- 25
TOPHBIC 5 (s ) ) )
paboTsI HarpanJe-
HUH
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[Inanupyemsble (KOHTPOJIU-

HanmenoBanue pa3nenos, KEI;?TO' Tpyno- dopma | PYeMbIC) pe3yIIbTaThl OCBO-
TEM U COJIEp)KaHUE MaTepHra- €MKOCTh | TIPOBEJE- CHUA
ma y4ebHoro (B yacax) HUS Komnere | 3nanus, ymenus,
fLIaHa HIIUHU HaBBbIKHU
21.03.02,
23.03.01,
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
[TpakTuye- 1
ckue pado- 0 (ams
ol HaTpaBJe-
HUN
21.03.02,
23.03.01)
CamocTos- 8
TCJIIbHAA 6 (Z[J'If[
pabota
obyuaro- HanpasJie-
IHXCS HHAN
23.03.03,
20.03.01)
3 (ans
Harpa.Je- _ _ _
HUsA
23.03.01)
10 (s
HarpasJie-
HUH
13.03.01,
15.03.02,
18.03.02)
Pa3znen 2. CTpoeHue BelecTBa
Crtpoenue atoma. [lepuonu- | JIEKIMA 1 Tpamu- | YIKx 31,2(VIKx-1)
YECKUH 3aKOH U IepUOInYe- MHUOHHAasA YA4(YIKx-1)
ckas cuctema JI.WI. Menpe- H1, 2,3(YIKx-
neeBa 1)
TICKITUS 1 Tpamu- | YKx 31,2,3(V IKx-
Xumnueckas cBs3b. Ctpoe- IIMOHHAS 1)
HH€ BEIIeCTBa Y4(Y IKx-1)
H1, 2,3(YJIKx-
1)
JIEKIAS 1 Tpamu- YIKx 31,2,3(V IKx-
LIUOHHAs 1)
KomrmuiekcHbie coeiMHEHUS VA(Y JIKx-1)
H1, 2,3(VKx-
1)
nabopa- 1 Wurep- VIIKx 31,2,3(Y AKx-
TOpHAas aKTHUBHAS 1)
KomruiekcHbie coeimHEHUS paGora 2 o VA(YTKx-1)
Harpasie- H1, 2,3(YJIKx-
1)
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[Inanupyemsble (KOHTPOJIU-

HanmenoBanue pa3nenos, KEI;?TO' Tpyno- ®dopma pyeMbie) pe3yibTaThl OCBO-
TEM U COJIEp)KaHUE MaTepHra- €MKOCTh | TIPOBEJE- CHUA
1a yuebHoro (B yacax) HUS Kommnere | 3nanus, ymeHus,
fHiana HIIMH HaBBIKH
HUU
21.03.02,
23.03.01,
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
IpaKThye- 2 AxtuB- | YIKx 31,2,3(Y AKx-
CKOE 3aHsI- Has 1)
THE 0 (s VA(Y IKx-1)
Crpoenue atoma HampaBJic- H1, 2,3(YKx-
HUH 1)
21.03.02,
23.03.01)
Iogroroska k mnaGoparopusiM | CamocTos- 4 ITuck- VIIKx 31,2,3(V IKx-
paboram, obopmieHue gabopa- | TCIbHAS MEHHas 1)
TOPHOTO JKypHaJa, MOArOTOBKA pg60;?0 ] 3 (w YA4(YIKx-1)
K 3aIuTe J1a00paTopHBIX padboT SIJ;IZXIICSI Hanpase- H1, 2,3(YIKx-
Huii 1)
23.03.03,
20.03.01)
1.5 (uun
HarpasJe-
HUA
23.03.01)
5 (nns
HarpasJie-
HUU
13.03.01,
15.03.02,
18.03.02)
IToaroToBKa K KOHTPOJILHON Camocrost- 4 IMuck- YIKx 31,2,3(Y AKx-
pabote TCIbHAsA MEHHas 1)
gg‘;?;‘o ] 3 (s VA(YIKx-1)
Ixcst HarpasJie- H1, 2,3(YJIKx-
Hui 1)
23.03.03,
20.03.01)
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[Inanupyemsble (KOHTPOJIU-

HanmenoBanue pa3nenos, KEI;?TO' Tpyno- dopma | PYeMbIC) pe3yIIbTaThl OCBO-
TEM U COJIEp)KaHUE MaTepHra- €MKOCTh | TIPOBEJE- CHUA
ma y4ebHoro (B yacax) HUS Komnere | 3nanus, ymenus,
IUIaHa
HIIUU HaBBIKU
1.5 (s
HaTpaBJe-
HUA
23.03.01)
5 (st
HarpasJe-
HUM
13.03.01,
15.03.02,
18.03.02)
Texymuii KOHTPOIIB 3amura - Yernas | YIKx 31,2,3(Y AKx-
nabopa- 1)
TOPHBIX VA(YIKx-1)
pagot H1, 2,3(Y IKx-
1)
UTOo1ro Jlexuuu 3 - - _
1o pasaesy 2 Jlabopa- 1
TOPHBIC
paboTsI 2 (n
HarpasJie-
HUU
21.03.02,
23.03.01, B B )
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
[IpakTuye- 2
ckue pabo- 0 (ams
ThlI HampasnJie-
HUH
21.03.02,
23.03.01)
CamocTos- 8
TeNbHAs 6 (wis
pabora HaIpasJle-
0byuaro- HUHN
X Cs 23.03.03,
20.03.01) - - -
3 (s
HaIpaBJie-
HUsA
23.03.01)
10 (s

17



[Inanupyemsble (KOHTPOJIU-

HanmenoBanue pa3nenos, KEI;?TO' Tpyno- dopma | PYeMbIC) pe3yIIbTaThl OCBO-
TEM U COJIEp)KaHUE MaTepHra- €MKOCTh | TIPOBEJE- CHUA
a yuebHoro (B yacax) HUS Kommnere | 3nanus, ymeHus,
TIaHa
HIIUH HaBbIKN
HarpasJie-
HUM
13.03.01,
15.03.02,
18.03.02)
Pa3nen 3. OCHOBHbIE 3aKOHOMEPHOCTH XUMHYECKUX PeaKIuii
TCKITUS 1 Tpamu- | YIKx 31,2,3(V IKx-
XuMu4eckas TepMOJTMHAMHU- IIMOHHAsI 1)
Ka V2,4(Y1Kx-1)
H1, 2,3(Y AKx-
1)
JIEKLINS 1 Tpaau- YKx 31,2,3(V IKx-
IIOHHAs 1)
XuMHUUYECKask KWHETHKA V2,4(Y IKx-1)
H1, 2,3(YIKx-
1)
XUMHYECKOE paBHOBECHE JEeKIuUs 1 Tpamu- | YAKx 31,2, 3(Y AKx-
HOHHAL 1)
V2,4(YIKx-1)
H1, 2,3(Y AKx-
1)
nabopa- 1 WuTrep- YKx 31,2,3(V IKx-
TOpHasI aKTHUBHAS 1)
pabota 2 (s V2,4(Y IKx-1)
HaTpaBJie- H1, 2,3(YIKx-
HUH 1)
CKOpOoCTh XMMHUYECKHX PEaK- 21.03.02,
N 23.03.01,
uii. XUMHYECKOE PABHOBE- 23.03.03,
cue 20.03.01,
13.03.01,
15.03.02,
18.03.02)
nabopa- 1 Wnatep- | YIAKx 31,2,3(Y AKx-
TOpHast aKTHUBHAs 1)
pabora 2 (w1 V2,4(YKx-1)
HarpasJe- H1, 2,3(VKx-
HUi 1
Karam1s 21.03.02, )
23.03.01,
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
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[Inanupyemsble (KOHTPOJIU-

HanmMenoBanwue pasnenos, KEI;?TO' Tpyno- dopma pyemble) pe3yJIbTaThl 0CBO-
TEM U COJIEp)KaHUE MaTepHra- €MKOCTh | TIPOBEJE- CHUA
1a yuebmoro (B yacax) HUS Komnere | 3nanus, ymenus,
fHiana HI[HU HaBBIKH
IpaKTHye- 2 AxktuB- | YJIKx 31,2,3(Y AKx-
CKOpOCTh XMMHUYECKHX peaK- ;Ege sant- Has 1)
nuii. XMMHI4YecKkoe paBHOBE- 0 (s Y2,4(Y AKx-1)
crie HampasIIe- H1, 2,3(YJIKx-
HUI 1)
21.03.02,
23.03.01)
IMogroroeka k maGoparopusiM | CamocTos- 4 Iuce- V]IKx 31,2,3(V IKx-
pabotam, opopmiienne gabopa- | TeIbHas 3 (w1 | MEHHas 1)
TOPHOTO 3KypHaja, HOATOTOBKA gggz;?o ] HATIDABITE- V2,4(Y 1IKx-1)
K 3aI1uTe 1JabOopaTOpHEIX paboT XS - H1, 2,3(YJIKx-
23.03.03, 1)
20.03.01)
1.5 (s
Harpagse-
HUs
23.03.01)
5 (nns
HarpasJie-
HUI
13.03.01,
15.03.02,
18.03.02)
IToaroToBKa K KOHTPOJILHOM Camocrosi- 4 Iuce- YIKx 31,2,3(VIKx-
pabore Tng’Ha’[ 3(ans | MEHHas 1)
PIOOTE | anpane- V2,4(YIKx-1)
IXCst 23%%%103, H1, 2,3(YIKx-
20.03.01) 1)
1.5 (mst
HampasnJie-
HUsA
23.03.01)
5 (mis
HanpasJe-
HUU
13.03.01,
15.03.02,
18.03.02)
TexyImuii KOHTPOJIb 3amura - Vernas | YIKx 31,2,3(Y AKx-
nabopa- 1)
TOPHBIX V2,4(Y1Kx-1)
pador H1, 2,3(YJIKx-
1)
UTOIO Jlexuun 3 ) } )
no pasaeiay 3
Jlabopa- 2
TOPHbIE
paIéOTLI 4 (o
HarpasJe- - - -
HUH
21.03.02,
23.03.01,
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K [Inanupyemsble (KOHTPOJIU-
HanmenoBanue pa3nenos, EX;TO' Tpyno- dopma | PYeMbIC) pe3yIIbTaThl OCBO-
TEM U COJIEp)KaHUE MaTepHra- 6 €MKOCTh | TIPOBEJE- CHUA
a Y4COHOTO (B yacax) HUS Kommnere | 3nanus, ymeHus,
flaHa HIIUH HaBbIKN
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
IIpakTnyue- 2
ckue pabo- 0 (ams
Thl HaTpaBJe-
HUU
21.03.02,
23.03.01)
Camocros- 8
TCJIbHas1 6
pabora 00y- (s
YaIOILMXCS HaripaBJic-
HUH
23.03.03,
20.03.01)
3 (s
HalpaBJIe- _ _ _
HUA
23.03.01)
10 (ans
HarpasJe-
HUU
13.03.01,
15.03.02,
18.03.02)
Pa3nen 4. PacTBopbl U Apyrue quclepcHble CUCTEMBI
JCKIIHSI YJIKx 31,2,3,6(Y IKx-
PacTBOpBI HEANIEKTPOIUTOB. 1)
KonnuraruBHele cBoMCTBa 1 Tpanu- v2,3,4(YIKx-
pacTBOpOB HOHHAasA 1)
H1,2,3(Y IKx-
1)
PactBopbl snekrponuros, | TEKHHA YIKx %I.,Z,S(YI[KX-
Teopust dIEKTPOTUTAYECKON . Tpanu- V2,3 4(YIKx-
quccouanuu AppeHnyca. IHOHHAS 1)
I'eTeporenHoe paBHOBECHE. H1, 2,3(VIKx-
1)
JIEKIAS VIIKx 31,2,3(Y AKx-
1)
HNonnskle peakiuu B pacuTBo- Tpanu- V2,3 4(YIKx-
pax. I'maponus cosen. 1 IIMOHHAS 1)
H1, 2,3(YIKx-
1)
PacTBOpHI nabopa- . Wnrep- VIIKx 31,2,3(Y AKx-
TOpHaA aKTHBHAs 1
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[Inanupyemsble (KOHTPOJIU-

HanmeHnoBaHue pa3nenos, Kogmo- Tpyno- dopma | PyeMbIE) PE3yIIbTaThI OCBO-
TEM U COJIEp)KaHUE MaTepHra- yqle{6ﬁf)ro €MKOCTh | TIPOBEJE- CHUA
ja - (B gacax) HUS Kommnere | 3nanus, ymeHus,
HIIUHU HaBBbIKHU
pabota 2 (s v2,3,4(YIKx-
HarmpasJe- 1)
HiH H1, 2,3(VKx-
21.03.02, 1)
23.03.01,
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
nabopa- YIKx 31,2,3(V IKx-
TOpHAsI 0.5 1)
pabota v2,3,4(Y AKx-
1 (ana 1)
HanpasJe- H1, 2.3 (VI[KX-
KecTkoCTh BOAEI 21‘6‘%“02 Hnrep- 1)
23,0301 | AKTHBHAA
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
nabopa- VJIKx 31,2,3(YIKx-
TOpHas 1 1)
pabora V2,3,4(Y TKx-
2 (s 1)
HampasnJie-
e o1 hes, | TR py e
23,0301 | AKTHBHAA
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
nabopa- VJIKx 31,2,3(YIKx-
TOpHast 2 1)
pabora V2,3,4(Y IKx-
4 (ana 1)
Hanpasie- H1, 2,3 Kx-
I'uaponus coneit 21*(‘)2“02 WuTep- 1) 2301
23,0301 | AKTHBHAA
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
TpaKTHYC- 2 YIKx 31,2,3(V IKx-
CKOE 3aHsi- 1)
DNEKTPOIUTHYECKAs JUCCO- | THE AKTHE. V2,3.4(Y JIKx-
HaIus 0 (s Has 1)
HampasnJie-
- H1, 2,3(VKx-
21.03.02, 1)
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[Inanupyemsble (KOHTPOJIU-

HanmMenoBanwue pasnenos, KEI;?TO' Tpyno- dopma | PYeMbIC) pe3yIIbTaThl OCBO-
TEM U COJIEp)KaHUE MaTepHra- yueGHOrO €MKOCTh | TIPOBEJE- CHUA
1a (B yacax) HUS Komnere | 3nanus, ymenus,
friana HIIUH HaBBIKH
23.03.01)
npaKkTHie- VIIKx 31,2,3(Y AKx-
CKOE 3aHs- 2 1)
THE -
IM'maponus coneit 0 (ans AKTHUB- 17)2,3,4(YI[KX
HaripaBJIc- Has
i H1, 2,3(YIKx-
21.03.02, 1)
23.03.01)
[Moarortoska k maGoparopueiv | Camocros- 4 IMucs- VJIKx 31,2,3(V IKx-
pabotam, odopmienne nmabopa- | TCIbHAL MEHHAs 1)
TOPHOTO JKypHala, MOAroTOBKa | PA0OTa 3 (uns v2,3,4(Y IKx-
K 3a1ure J1abopaTopHBIX paboT 0byHato- Hanpasie- 1) o
ILHXCSE HUH
23.03.03, H1, 2,3(Y IKx-
20.03.01) 1)
1.5 (s
HanpasJie-
HUsA
23.03.01)
5 (nns
HarpasJie-
HUH
13.03.01,
15.03.02,
18.03.02)
[ToAroToBKa K KOHTPOJILHON Camocrost- 4 IMuce- Y JIKx 31,2,3(V IKx-
pabore ;Zg‘(’:;z’l 3(us | MEHHAs 1)
oyHaro- Hanpas;e- v2,3,4(Y IKx-
HXCS HaH 1)
23.03.03, H1, 2,3(YJIKx-
20.03.01) 1)
1.5 (mnsa
HanpasJie-
HUA
23.03.01)
5 (s
HanpasJie-
HUN
13.03.01,
15.03.02,
18.03.02)
Texymuii KOHTPOJIb 3ammTa Veraas | VKX 31,2,3(V IKx-
nmabopa- 1)
TOPHBIX v2,3,4(Y IKx-
pabot 1)
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K [Inanupyemsble (KOHTPOJIU-
HanmenoBanue pa3nenos, ES;TO' Tpyno- dopma | PYeMbIC) pe3yIIbTaThl OCBO-
TEM U COJIEp)KaHUE MaTepHra- 6 €MKOCTh | TIPOBEJE- CHUA
a y1COHOro (B yacax) HUS Kommnere | 3nanus, ymeHus,
TJ1aHa
HIIUHU HaBBbIKHU
H1, 2,3(VKx-
1)
HUTOIro Jlexuun 3 _ _ )
no pasaeay 4
Jlabopa- 45
TOPHBIC 9 (IU'UI
paboTs HanpasJe-
HUN
21.03.02,
23.03.01, - - -
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
IIpakTnue- 4
ckue pabo- 0 (s
ThbI Harpasiie-
HUN
21.03.02,
23.03.01)
Camocros- 8
TEIbHAs 6 (s
pabora 00y- HaIIpaBe-
YAFOIINAXCA HUHI
23.03.03,
20.03.01)
3 (mnst
HarpaBJICHUA - - -
23.03.01)
10 (myst
HarpasJie-
HHAN
13.03.01,
15.03.02,
18.03.02)
Pa3nes 5. DiekTpoXxuMuiecKue npouecchbl
JCKIIHSI YJIKx 31,2,3,4(Y IKx-
OKHCIUTEIBHO- 1)
1 Tpanu- v1,2,3,4(YAKx
BOCCTaHOBUTEJIHBIE PEAKIINHU L[HOHHAS -1)
H1, 2,3(VKx-
1)
TICKITUS YIKx 31,2,3,4(Y IKx-
1)
XUMUYECKHNE UCTOYHUKU XH-
. Tpanu- v1,2,3,4(YAKx
MHYECKOHN SHEPIUU 1 IHOHHAs 1)
H1, 2,3(VKx-
1)
JIEKLIUA VIKx 31,2,3,4(Y IKx-
DNEKTPOJIN3 PACIIIABOB U 1
ponus p Tpau- )
pacTBOpOB 1 HOHHAS 5;2)1,2,3 A(Y IKx
H1, 2,3(VKx-
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[Inanupyemsble (KOHTPOJIU-

HanmenoBanue pa3nenos, KEI;?TO' Tpyno- dopma | PYeMbIC) pe3yIIbTaThl OCBO-
TEM U COJIEp)KaHUE MaTepHra- 6 €MKOCTh | TIPOBEJE- CHUA
a Y4COHOTO (B yacax) HUS Kommnere | 3nanus, ymeHus,
fLIaHa HIIUHU HaBbIKN
1)
JIEKLIUS VIKx 31,2,3,4(Y IKx-
1)
Koppo3sus meramios 1 Tpanu- v1,2,3,4(YIKx
LIUOHHAs -1)
H1, 2,3(Y AKx-
1)
nabopa- VIKx 31,2,3,4(Y IKx-
TOpHAas 1 1)
paboTa G V1,2,3,4(YIKx
-1)
_ HampasJe-
OKUCIUTEIIHLHO legéﬁoz Wrrep- H1, 2,3(YIKx-
BOCCTaHOBUTENIbHBIC PEAKIINH .03.02,
230301 | AKTHBHAs 1)
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
nabopa- YKx 31,2,3,4,5(YIK
2
TOpHast x-1)
paboTa rYeT v1,2,3,4(YIKx
-1)
_ HarpasJie-
DNeKTpOoXUMHUYECKast KOppo o Hnrep- H1, 2,3(Y JIKx-
3UA 21.03.02,
530301 | AKTHBHAA 1)
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
nabopa- VJIKx 31,2,3,4,5(YAK
TOpHas 1 x-1)
pabora T v1,2,3,4(Y AKx
JJIsL _1)
Hanpasie: H1, 2,3(VJIKx-
DnekTponus 21‘62“02 Hutep- 1)
23_03_01: aKTHUBHAA
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
[pakrnye- Y JIKx 31,2,3,4,5(YAK
ckue pabo- 2 x-1)
ThI
OKUCIUTENBHO- v1,2,345(Y1
0 (s AxTuB-
BOCCTAaHOBUTEIbHBIC PEAKIIHH ARG Has Kx-1)
pas H1, 2,3(Y IKx-
HHUHN
21.03.02, 1)
23.03.01)
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K [Inanupyemsble (KOHTPOJIU-
HanmenoBanue pa3nenos, EX;TO' Tpyno- dopma | PYeMbIC) pe3yIIbTaThl OCBO-
TEM U COJIEp)KaHUE MaTepHra- 6 €MKOCTh | TIPOBEJE- CHUA
j1a Y4COHOTO (B yacax) HUS Kommnere | 3nanus, ymeHus,
fiiata HIIUH HaBBIKH
[pakriye- Y IKx 31,2,3,4,5(YAK
ckue pabo- 2 x-1)
Thl
DIEKTPOXUMHUYECKAST KOPPO- v1,2,3,4,5(Y
p i pp 0 o AKTHE- o Ya
- Has
Hanpae H1, 2,3(YJIKx-
21.03.02, 1)
23.03.01)
[paxTuye- YIKx 31,2,3,45(YIK
ckue pabo- 2 x-1)
ThI
v1,2,3,45(Y
0 (ans Kx-1)
HarpaBJic-
MeTtopl 32U THI METAJIOB fII)m“I AKTUE- H1, 2,3(Y JIKx-
OT KOPPO3HH 21.03.02, Has 1)
23.03.01)
[pakrnye- 2 YIKx 31,2,3,4,5(YAK
ckue pabo- X- 1)
b - V1,2,3,4,5(Y]1
DIEKTPOIIH3 (pz AxTuB- Kx-1)
Hattpasile- Hast H1, 2,3(VJIKx-
HHUHN
21.03.02, 1)
23.03.01)
[MoxrotoBka k mna6opaTopueiM | CamocTos- 4 IMuce- YV IKx 31,2,3,45(YIK
paboram, opopmiieHue jadopa- | TCIbHAs 3 MEHHast x-1)
TOPHOTO KypHAJIa, MOAroToBKa | PA00Ta (ns
, ) v1,2,3,45(Y
K 3amuTe 1a00paTopHBIX paboT 06yaro- Harpapie Kx-1)
IIHXCST HUH
23.03.03, H1, 2,3(Y IKx-
20.03.01) 1)
1.5 (s
HampasnJie-
HUs
23.03.01)
6 (s
HarpasJie-
HUN
13.03.01,
15.03.02,
18.03.02)
[MoaroToBKa K KOHTPOJILHON Camocrost- 4 IMuce- Y JIKx 31,2,3,4,5(YAK
pabote TCIIbHAs MEHHas x-1)
pabora 3 (s
o0yJaro- HaIpa.Jle- v¥1.2345(YN
[IAXCS HUN Kx-1)
23.03.03, H1, 2,3(YIKx-
20.03.01) 1)
1.5 (s
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HanmenoBanue pa3nenos,
TEM U COJIepKaHNEe MaTepHua-
ja

Kommno-
HEHT
yueOHOro
TIaHa

Tpyno-
€MKOCTh
(B wacax)

Harpa,Jie-
HUA
23.03.01)

6 (s
HaIpasJie-
302078
13.03.01,
15.03.02,
18.03.02)

®dopma
npoBe/ie-
HUA

[Inanupyemsble (KOHTPOJIU-
pyeMbI€) Pe3yJIbTaThl OCBO-

CHUA

Kommnere
HIIUHA

3HaHUs, yMEHUS,
HaBBIKH

Tekymuii KOHTPOIb

3ammra
nabopa-
TOPHBIX

pabot

YcrHag

VIKx

31,2,3,4,5(Y IKx
_1)
V1,2,3,4,5(YIKx
_1)
H1, 2,3(YJKx-1)

UTOTrO
1o pasjaenuy S

Jlexknun

4

Jlabopa-
TOpHBIE
paboThI

4

8 (s
HarpasJie-
HUH
21.03.02,
23.03.01,
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)

[paxTnue-
ckue pabo-
THI

8

0 (s
Hampa.Je-
HUH
21.03.02,
23.03.01)

Camocrosi-
TeIbHas
pabota 00y-
YAKOIUXCS

8

6 (s
HarpasJie-
HUH
23.03.03,
20.03.01)

3 (st
HarpasJie-
HUs
23.03.01)

12 (ms
HaTpaBJe-
HUH
13.03.01,
15.03.02,
18.03.02)

Pa3gen 6. Dj1eMeHThI KAYeCTBEHHOI0 M KOJIUYECTBE

HHOT'0O aHAJIu3a

OCHOBBI
KOJIMYECTBEHHOTO aHAJIN3a

Kau€CTBECHHOIO H

JICKIIUS

Tpanu-
IMUOHHAsA

V]IKx

31,2,3,4,5(Y IKx
_1)
V1,2,3,4,5(YIKx
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[Inanupyemsble (KOHTPOJIU-

HanmenoBanue pa3nenos, KEI;?TO' Tpyno- dopma | PYeMbIC) pe3yIIbTaThl OCBO-
TEM U COJIEp)KaHUE MaTepHra- 6 €MKOCTh | TIPOBEJE- CHUA
a Y4COHOTO (B yacax) HUS Kommnere | 3nanus, ymeHus,
friana HIMA HABBIKU
-1)
H1, 2,3(VIKx-1)
nabopa- VIKx 31,2,3,4,5(YAK
TOpHas 1 x-1)
pabora 5 G v1,2,3,45(Y]
HarnpasJIe- Kx-1)
p- anementsl (Al, Si) 2116?02 Wnrep- H1, 2,3(YJIKx-
230301, | AKTHBHAL 1)
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
nabopa- YKx 31,2,3,4,5(YIK
TOpHas 1 x-1)
paboTa > o Ei::ZL,)3,4,5(YI[
. ; HarpaBie-
d 3nelxéeHT]If (1516,)(:0, NI, - Hnrep- H1, 2,3(Y JIKx-
u, Ti, Mn 21.03.02,
230301 | AKTHBHAA 1)
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
ITogroroeka k sabGoparopubiM | CamocTos- 4 Iuce- Y JIKx 31,2,3,4,5(YAK
paboram, odopmienne nmabopa- | TCIbHAA MEHHAS x-1)
pabota 3 (mns
TOPHOTO JKypHaja, MOJIr0TOBKa ) v1,2,345(Y 1
K 3amuTe 1a00paTopHBIX paboT obyuato- Hafpapie Kx-1)
HIUXCS HUiA
23.03.03, H1, 2,3(YIKx-
20.03.01) 1)
1.5 (ans
HampasnJie-
HUs
23.03.01)
6 (s
HarpasJe-
HUN
13.03.01,
15.03.02,
18.03.02)
[ToaroToBKa K KOHTPOJILHOM Camocros- 4 ITuce- YIKx 31,2,3,4,5(YAK
a6oTe TeJbHAs }
’ padora 3 (s e é% )2 3,4,5(VY
06yqa}0- HaIlpasJe- 1491 ( '21
LIHAXCSA HUM Kx-1)
23.03.03, H1, 2,3(Y AKx-
20.03.01) 1)
1.5 (s
HaIpasJIe-
HUs
23.03.01)
6 (st
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[Inanupyemsble (KOHTPOJIU-

HanmenoBanue pa3nenos, Kogmo- Tpyno- dopma | PYeMbIC) pe3yIIbTaThl OCBO-
TEM U COJIEp)KaHUE MaTepHra- H6HT €MKOCTh | TIPOBEJE- CHUA
a y1COHOro (B yacax) HUS Kommnere | 3nanus, ymeHus,
[jIaHa
HITUU HABBIKU
Hampa.Jie-
HUH
13.03.01,
15.03.02,
18.03.02)
TeKyIuii KOHTPOJIb Zarura VYernas | VKX 31,2,3,4,5(YIKx
nabopa- -1)
TOPHBIX - ¥1,2,3,4,5(Y AKx
paboT -1)
HI, 2,3(VIKx-1)
UTOTO Jlexuun 1
no pasaeiy 6
Jlabopa- 2
TOPHBIC
pagOTBI 4 (wrs
HampasJie-
HUN
21.03.02,
23.03.01, - - -
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
IIpakTuue-
ckue pabo- 0
Thl
Camocros- 8
TEJIbHas1
pabora 00y- 6 (s
YaFOIIUXCS HaripaBJic-
HUM
23.03.03,
20.03.01)
1.5 (s
HalpasJie- _ _ _
HUsA
23.03.01)
12 (ms
Hampa.Jie-
HUM
13.03.01,
15.03.02,
18.03.02)

Paspnen 7. BbicOKOMOJIEKYJISIDHBIE COEIMH

CHUuA

CtpoeHne u CBOIWCTBA MOJIHU-
MEpOB, METOMABl TMOTYUCHHS
(peakuu  MOTUMEPHU3AIINH,
MOJIMKOHJICHCAIIUY U COTIO-
mumepuzanun). CTpykTypHOe
3B€HO, MOHOMEp, TMOJUMED,
kod(purmeHT mnoamMepusa-
uuu. JIuHeiHble, pa3BETB-

JIEKIAS

Tpanu-
AOHHAA

YJIKx

31,2,3,4,5(YAK
x-1)
v1,2,3,45(V]
Kx-1)

H1, 2,3(YIKx-
1)
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[Inanupyemsble (KOHTPOJIU-
HanmenoBanue pa3nenos, KEI;?TO' Tpyno- dopma | PYeMbIC) pe3yIIbTaThl OCBO-
TEM U COJIEp)KaHUE MaTepHra- yueGHOrO €MKOCTh | TIPOBEJE- CHUA
ma tana (B yacax) HUS Komnere | 3nanus, ymenus,
HIIMH HaBbIKH
JIEHHBIC M CeTYaThle MOJIUMe-
pbl. PerynspHble U Hepery-
JsipHBIe moiauMmepsl. Haty-
pajJbHBIA W CHUHTETUYECKHUE
kayuyyku. OTiduue HaTy-
pajJbHOrO Kaydyyka OT CHUHTE-
thueckoro.  Ilmactuueckue
MAcCCBI. [TonuBUHUIOBBII
cnupt. [lonuBrHMIANETAT.
[MTomumepsl nabopa- YKx 31,2,3,4,5(YIK
TOpHas 1 x-1)
pabora v1,2,3,45(V
2 (un K1)
HampasnJie-
i Hiirep- I]-{)l, 2,3(YJIKx
ggggi AKTHBHAS
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
[Moarotoska k naGoparopueiM | Camocros- 5 IMuce- VJIKx 31,2,3,4,5(YIK
paboram, odopmiernne nmabopa- | TCIbHAA MCEHHAasg x-1)
pabora 2 (nns
TOPHOTO JKypHaja, MOJIrOTOBKa ] v1,2,3,4,5(Y]
K 3aIuTe Ja00paTopHbIX padboT 0byHato- HatipaBIie Kx-1)
IIUXCS HUH
23.03.03, H1, 2,3(Y IKx-
20.03.01) 1)
1.5 (s
HarpasJe-
HUsA
23.03.01)
6 (mus
HarpasJe-
HUH
13.03.01,
15.03.02,
18.03.02)
IToaroToBKa K KOHTPOJILHON Camocros- 4 ITuce- VIIKx 31,2,3,4,5(YIK
TEJIbHAs1
pa6ore baGor 2 (umn | MeHHAA x-1)
00y4aro- HarnpasJe- ¥1,2,3,45(Y ]
IHXCS HUH Kx-1)
23.03.03, H1, 2,3(Y AKx-
20.03.01) 1)
1.5 (ansa
HampasJe-
HUA
23.03.01)
6 (s
HarpasJie-
HUM
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[Inanupyemsble (KOHTPOJIU-

HaunmeHoBaHue pa3/ieios, KEI;?TO' Tpyno- dopma | PYeMbIC) pe3yIIbTaThl OCBO-
TEM U COJIEp)KaHUE MaTepHra- yueGHOrO €MKOCTh | TIPOBEJE- CHUA
Ja 1aHA (B yacax) HHS Komnere | 3nanus, ymenus,
HIIUU HaBbIKH
13.03.01,
15.03.02,
18.03.02)
Texymmii KOHTPOIIH 3ammra Vernas | YIKx 31,2,3,4,5(Y JAKx
nmabopa- -1)
TOPHBIX - ¥1,2,3,4,5(Y AKx
paboT -1)
H1, 2,3(YAKx-1)
HUTOT'O Jlexmn 1 - - -
o pasjaeny 7
JIabopa- 1
TOPHBIC
paI%OTI)I 2 (}IHH
HarmpasJe-
HHUHN
21.03.02, ,
23.03.01, - - -
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
[IpaxTuue-
CKHUe paboThI 0
CamocTos- 9
;Z%I(,)}leﬂwy- 4 (s
waromyxen | HANpaie-
HUHN
23.03.03,
20.03.01)
3 (s
HarpasJe-
HUS ) ) )
23.03.01)
12 (st
HarpasJe-
HUU
13.03.01,
15.03.02,
18.03.02)
ITpoMexyTouHas aTrecra- 3auer ¢ 0 (320)
Ul 0 JUCHHITHHE OLCHKOM 36 (Oxs3
(1 cem) IS
WM OK38- | yanpasiie-
MeH .
(1 cem) HIH B B )
08.05.01,
15.03.02,
18.03.02,
20.03.01)
HUTOoro Jlexnun 17 - - -
10 JMCUMILIMHE JlaGopatop- 17
Hble 34 (nns - - -
paboThI
Harpas-
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HanmenoBanue pa3nenos,
TEM U COJIepKaHNEe MaTepHua-
ja

Kommno-
HEHT
yueOHOro
TIaHa

Tpymo-
€MKOCTh
(B wacax)

®opma
npoBe/ie-
HUA

[Inanupyemsble (KOHTPOJIU-
pyeMbI€) Pe3yJIbTaThl OCBO-

CHUA

Kommnere

3HaHUs, yMEHUS,

HIINH HaBBbIKH

JIeHUuH’
21.03.02,
23.03.01,
23.03.03,
20.03.01,
13.03.01,
15.03.02,
18.03.02)
IIpakTuue- 17
CKHE 3aHs-
U

0 (mst
Hamnpas-
JICHUH
21.03.02,
23.03.01)

Camocros- 57
TelbHast 40 (ms

pabora 00y- HAIPAaB-
YaFOLIMXCS -

23.03.03,
20.03.01)
21 (s
Harnpas-

JIEHUS - - -
23.03.01)

76 (ms
Harpas-
JIEHUN
13.03.01,
15.03.02,
18.03.02)
0 (3a0)
36 (Ok3)

HUTOTI'O: obmias TpynoemMkocts auciuminasl 108 /144/180 vacos
B TOM YHCJIE C UCTMIOJIb30BAHWEM aKTHBHBIX METOJ0B 00yueHus 34 Jaca

ATtTtecTanus

6. IlepeueHnb y4eOHO-METOAMYECKOTO O0ecTieYeH s IJIsl CAMOCTOSITeJILHOH PadoThI
00y4arommXxcs 1o JUCHUILINHE

CamocrosiTesbHas padboTa 00y4aroIIUXCsl, OCBAUBAIOIINX JAMCIUIUINHY «XH-
MHUS», COCTOUT U3 CICAYIONIMX KOMITOHEHTOB: M3YYCHHE TCOPETHUECKUX Pa3/eiioB
JUCIMILIMHBL, TOATOTOBKA K Ja00paTOpHBIM paboTaM; MOATOTOBKA J1a00PaTOPHOTO
KypHaja, MOArOTOBKA K 3alluTe JabopaTOpHO# pabOThI, MOATOTOBKA K KOHTPOJIb-
HOU pabore. JIJis YCHENIHOTO BBIMOIHEHHUS BCEX Pa3/Ie/iOB CAMOCTOSATEIILHON pabOThI
y4anmmMcss PeKOMEHYETCsl MCIOJIb30BaTh YUeOHO-METOAMUYECKOe OOecreueHre Ka-
deaper TITHII, kotopoe pacmonoxeHo Ha caite https://knastu.ru/page/1342, a

TaK)K€ METOJMYECKHE YKa3aHUsl K BBINOJHEHUIO J1a0OpaTOpHBIX paboT MO Kypcy
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https://knastu.ru/page/1342

«OO01as 1 HeOpraHuyeckas: XuMUs» JJisl CTYJEHTOB 1-ro Kypca BceX CIeluaIbHO-
creit ouHoit opmbl obyuenust / coct. T.A. KynukoBa — Komcomonbck — Amype:
®OI'BOY BIIO «kKHAI'TY», 2011. — 12c.

CamocrosiTenbHas paboTa 00y4arouuxcsi BBIMOIHAETCS MO 33JaHUI0 U TIPU Me-
TOJAMYECKOM PYKOBOJICTBE IpEMojiaBaresisi, HO 0€3 ero HemocpeACTBEHHOTO y4acTHsl.
CamocrosiTenbHas paboTa moapa3aessieTcsl Ha cCaMoCTOsTEIbHYI0 paboTy Ha iabopa-
TOPHBIX 3aHATUSIX U HA BHEAYJUTOPHYIO CAMOCTOSITENbHYIO padoTy. CaMOCTOSTENb-
Has paboTa 00ydYarolMXCsl BKJIFOYAET KaK IMOJTHOCTBIO CAMOCTOATEIBHOE OCBOCHHE
OTIICTBHBIX TEM JUCIMIUIMHEI, TAK U MPOPAOOTKY TEM, OCBAUBACMBIX BO BpEMsI ayIH-
TOpHOU paboThl. Bo BpeMs camocToATeNnsHOM paboThl 00yJaronuecss YUTal0T U KOH-
CIEKTUPYIOT YU4eOHYI0, HAYYHYIO U CIIPABOYHYIO JTUTEPATYPY, BHITIOIHSIIOT 3a/IaHUS,
HaIlpaBJICHHBIC HAa 3aKPEIUICHUE 3HAHUW M OTPA0OTKY YMEHHM U HaBBIKOB, TOTOBSTCS
K TEKYIIEMYy U TTPOMEKYTOUYHOMY KOHTPOJIIO 110 JUCIHIUIMHE. PexomMeH yeMbIit rpa-
(UK BBIMOJIHEHUSI CAMOCTOATENLHON padOTHI MpeCcTaBiIeH B Tabaumnax /7.1-7.4.

Tabnuua 7.1 — PexomenayeMblii rpauK BBHIMOTHEHHUS CAMOCTOSTENIbHON pabo-
ThI CTYJICHTOB OYHOU opMbI 00yueHus npu 17-HeneTpHOM ceMecTpe

YacoB B HEACTIO Hroro
Bug camocrosTenbHOM 10 BU-
paboTsl 112|3|4|5|6|7|8|9|10|11 (12|13 |14 |15 |16 |17 | gam pa-
60T
1 cemecTp

[ToaroroBka k nabopa-
TOPHBIM 3aHATHUAM, 111111422 j2j2 ;11|11 41|11 17
oQopMIIeHHE KypHala

3amuTa 1a00paTOpPHBIX

1/1j1j1j2)21j1j2fy242}j1j1f12j1|1(1|1 17
pabot

ITonroroBKa K KOH-

N 1(1(1(1(1(1(1(1(1(1 12|22 |2|2|2 23
TPOJIbHOM paboTe

UTOoIro

313|13(3[3[3|3[3[3|3|3|4|4|14,4/4,4 57
B 1 cemecTpe

Tabnuua 7.2 — PexomenayeMblii TpauK BBHIIOTHEHHUS CAMOCTOSTENIbHON pabo-

ThI CTYJICHTOB OYHOU (hOpMbI 00yueHus npu 17-HeAeTbHOM ceMecTpe JIJIsl HarpaBJie-
nuit 23.03.03, 20.03.01

YacoB B HE/IEIIO Hro
TO
Bun camo- 1o
CTOATCIIBHOM |y 5 | 3 | 4 | 5 |6 |7 |8 | o |10|11|12]13|14]15|16]3] B
paboThI " | mam
pa-
60T
1 cemecTp
ITonroroBka
K Jaboparop-
HRIMBQHATH 9\ 9 | 9 g 22|21 |22 |2l2lalal2]1] 27
M, 0popM-
JICHHE KYp-
Haja
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Zimai?ﬁzx 0.| 0 0 0 000 o o]0 o]0 olo]o o], | 4
paTop 5/5|5|5|5|5|5|5|5|5|5|5|5|5|5]5
pabor
IToaroroska
0./0./0.]0 ]0.]0.
K KOHTPOIIb- 5/5|5|5|5|5 11|11 }1|1|1(1}|1]1|1| 14
HOW paboTe
UTOI'O 2. 1212 12 121212121212
B 1 cemecTpe 21212]212)2 5| 5|5|5|5|5|5]5]5]|5 3] 40

Ta6numa 7.3 — PekoMeHayembli rpaduk BBITIOJHEHHUS CaMOCTOSATEIIBHOM pado-
TBHI CTYZCHTOB OYHOH (hopMBbI 00ydeHUS TpH 1 7-HEAEIBHOM CeMECTpe VISl HalpaBJie-

Huit 13.03.01, 15.03.02, 18.03.02

YacoB B HEACIIO Hroro
Bug camocrosTensHOM 10 BH-
paboThI 112|3|4|5[6|7[8]|9[10|11|12|13| 14|15 16|17 | mgam pa-
60T
1 cemecTp
[ToaroroBka k jgabopa-
TOPHBIM 3aHATHSIM, 1111111 |1/1(2|2|2|2|2|2|2|2]|2 26
oopmiteHHe KypHaIa
Sauwwta 1a00patopHetx | 4 |4 g fq fq g g fqf1f1|2]2]2]2|22]2] 24
pabor
Hozrorosxa K KOH- 1111 ]1]|1|1]|1]2|2]2|2]2|2]|2|2]|2]| 26
TPOJIbHOU padoTe
1Toro 3/3|3(3(3(3|3|3|5/5|6|6|6|6|6|6|6]| 76
B 1 cemecTpe

Tabnuua 7.4 — PexomeHayeMblii TpauK BBHIIOTHEHHUS CAMOCTOSTENIbHON pabo-
ThI CTYJICHTOB OYHOU (hOpMbI 00yUeHus npu 17-HeAeTbHOM ceMecTpe JIJIsl HarpaBJie-

nus 23.03.01
YacoB B HEAEIO Hto
ro
Bug camo- o
CTOATCIABHOM |y | 5 | 3 | 4 | 5 | 6 | 7 | 8|9 |10|11|12|13|14|15]|16]17]|P"
paboTsl nam
pa-
oot
1 cemecTp
ITonroroBka
K J1abopa-
TOPHBIM 3a- 0./0./0.{0./0.{0./0./0./0./10./0.({0.{0.({0.]0.]0. 1 9
HSITHSIM, 5(5(5|5/5|5|5|5|5|5|5|5|5|5]|]5]5
odopmiieHre
KypHaja
3amura na-
6O§ampm olololol0]0 0|0 oo o]o]o o]0 0|0 | .
5/5|5|5|5|5|5|5|5|5|5]|5]|5
pabot
IToaroroBka
0./0./]0.{0.{0./0.]/0.|10./0. (0.
KKE)HTpOJ'II:-000000555555555516
HOW paboTe
UTOI'O 0.[0.]0.]0. 111 1.1 (1 (11|11 (1|1 |1 ]2 21
Blcemectpe | 5 | 5|5 |5 5|/515|5(5|5]|5|5|5|5]|5
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/. MOH]I OLIECHOYHBIX CPEJCTB /IJIsl MPOBeIeHHUs TeKYIero KOHTPOJIs
¥ MIPOMEKYTOYHOM ATTeCTAlUH 00yYAKOIIMXCS M0 TUCHUILIHHE

Ta6nuna 8 — [Tacopt poH1a OIIEHOYHBIX CPEICTB

KounTtpoaupyembie Kon konTposupye- HaumenoBaHue MokasaTenn
pa3aeJibl (TeMbl) MOH KOMIIETeHIIUH OLICHOYHOI0
TUCHUTLIMHBI (14 ee yacTu) Cpe/cTBA oueriH
1. OcHoBHble ToHsATHS U | Y ]IKX 1. JlaGopaTtopHas | Bemmosinenue,
3aKOHBI XUMHH pabora Nel-14 (co- | Hanuume 3amuceit
2. CtpoeHue BemecTra TJIaCHO TabJuIIe 5) B Ja0OpaTOpHOM
3. OcHoBHBIE 3aKOHO- KypHaIIe

MEpPHOCTH XUMHYECKHX PEaAK-
V5051

4. PactBopel u japyrue
JIUCTIEPCHBIE CUCTEMBI

5. DIEKTPOXUMHUYECKUE
IIPOLIECCHI

6. DNeMEeHThl KauyeCTBEH-
HOTO W  KOJIMYECTBEHHOTO
aHanM3a

7. BricokomonekynsipHbie
COEIMHEHUS

2. [IpakTuueckas
padora Nel-9 (co-
TJIacHO Tabuiie 5)

3. KonTponbHast
pabora/pacueTHo-
rpadudeckas pabora

4. Dx3amMeH

YcerHbI onpoc 1o
TeEME

Brmonnaenue,
HaJIM4YHE 3aIncei
B TETPAJIH 110 TEME

Kontponbnas pa-
6oTa/pacueTHo-
rpapuueckas pa-
060oTa MPOBOIUTCS
B Yachl ayJauTOp-
HOI paboTsl. O0Y-
Yarouecs
HOJyyaroT  3aja-
HUS JUI TIPOBEPKU
YCBOEHUSI  IpOH-
JICHHOTO MaTepHa-
1a.

Bremonnenue 2-x
DK3aMEHAIIHOHHBIX
BOIIPOCOB B IHUCH-
MEHHOM BHUJIE.

ATtecrarysi IpoBOaUTCS B (OpMe 3ayeTa ¢ OleHKOW/9K3aMeHa (111 HampaB-
nenunt 08.05.01, 15.03.02, 18.03.02, 20.03.01) B 1 cemectpe.
Metoandeckue Matepuabl, ONPEACISIOIIME MTPOLEIYPhl OLICHUBAHUS 3HAHUM,
YMEHUM, HABBIKOB U (WJIM) OIBITA JCSITEIBHOCTH, XapaKTePU3YIOIIUX 3Tarbl (OpMU-
pPOBaHUSI KOMIIETEHIIUM, MPEJCTABICHbI B BUJI€ TEXHOJIOTUYECKON KapThl JUCLUILIH-

HbI (Tabnuma 9).
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Ta6nuna 9 — TexHonornyeckast kKapra

HaunmeHoBaHue Cpoku IlIxana ouenu- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBIIIOJIHEHU S BaHMA OLICHHUBAHHS
1 cemectp

Ilpomesricymounas ammecmayus 6 hopme 3auema ¢ OUeHKOU UIU IK3ameHna (01
Hanpaesnenuit 08.05.01, 15.03.02, 18.03.02, 20.03.01)

1 Brimonnenue u 3ammra 14
71a00paTOPHBIX pabOT

B Teuenune ce-
MecTpa

10 Gammos * 14
pador = 140
OaJuI0B

Brimosinenue -
2 oas-
JoB/paborTa,
odopmiieHue
1a00paTOPHOTO
KypHaima - 2
OaymoB/pabora,
yCTHas 3aluTa
(mo Bormpocam)
6 OasuIoB.
OnenuBaercs
BJIQJICHUE Ma-
TEPHAJIOM, €T0
CUCTEMHOE
OCBOEHHE, CIIO-
COOHOCTH IpH-
MEHSTh  HYX-
HblE  3HAHWUI,
HaBBIKU U yMe-
HUS TIPU aHAJH-
3¢ IMPOOJIEMHBIX
CUTyalui u
peIlIeHUU TpaK-
TUYECKUX 3aJia-
HUU.

2 | IlpakTuueckas pabota

B Teuenne ce-
MecTpa

YuursiBaroTcs
B paMKax 3a-
IUTH  JTabopa-
TOPHBIX paboT
U BBINOJTHEHUS
KOHTPOJIBHON

paboThl

3 | KonrponbHas
pabota/pacyeTHo-
rpaduueckas pabota

17 wHenmenst ce-
MecTpa

20 OGammoB * 5
3agagui = 100
Oaju10B

IIpaBunbHOE
pelieHue 3anad
(20 oan-
JI0B/3a/1a4a).
banner  ymeHns-
IATCd  IpOo-
MTOPIIUOHAIBHO
MPOLIEHTY Ipa-
BWJIBHOCTU pe-
LICHMUSL.

4 DK3aMeH

DK3aMeHaIMoH-
Has HeIens

50 OammoB * 2
Bornpoca = 100
0aJIoB

50 6amos - 91-
100% ot mpa-
BUJIBHOTO OTBE-
Ta — BBICOKHH
YpOBEHb  3Ha-
HHUW, YMEHUN U
HaBBLIKOB;

40 6amnos - 71-
90% % ot mpa-
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HaunmeHoBaHue Cpoku IlIxana oneHu- Kpurepun
OLICHOYHOI0 CPe/ICTBA BBIIIOJIHEHUS BaHMA OLICHHBAHHS

BWJIBHOTO OTBE-
Ta — JIOCTaTo4-
HO BBICOKM I
YpPOBEHb  3Ha-
HUM, YMEHUU U
HaBBIKOB;

30 GamoB - 61-
70% or mpa-
BUJIBHOT'O OTBE-
Ta — CpegHui
YpOBEHb  3Ha-
HUU, YMEHUU U
HaBBIKOB;

20 6amnoB - 51-
60% mpaBUIIBb-
HBIA OTBET —
HU3KUH  ypo-
BCHb  3HAHMHI,
yMEHUHI u
HAaBbIKOB;

10 6annos - 30-
50% ot mpa-
BUJILHOTO OTBE-
Ta — O4YEHb
HU3KUH  ypo-
BCHb  3HAHMHI,

yMEHUHI u
HaBBIKOB
0 OamIoB — HET
OTBETa
HUTOI'O: - 240 0au10B WiIn -
340 6amnos (s
HaIlpaBJICHUN

08.05.01,

15.03.02,

18.03.02,

20.03.01)

Kputepun oueHKH pe3yIbTaTOB 00yUeHH MO JUCIUILTHHE:

Pe3ynbTaTel peHTUHIOBOM CUCTEMBI KOHTPOJIS CIIy’)KaT OCHOBAHMEM JUIsl OLEHKH B BEIOMOCTH Ha
3a4E€THOU HEJENE.

B cayuae 3a4eTa ¢ OLlEHKOI:

0 — 59 % oT MakcuMaIbHO BO3MOXKHOW CyMMBI 0aJIIOB — «HEYAOBJIETBOPUTEIHHO (ueno-
CTaTOYHBII YPOBEHbB JIJIsl IPOMEKYTOUHOM aTTECTAIIMH 110 IUCITUILINHE);
60 — 74 % OT MakcCUMaJIbHO BO3MOXKHOM CYMMBI 0aJJIOB — «yIIOBJIETBOPUTEIILHOY (mopo-

rOBBIN (MUHUMAJIbHBIN) YPOBEHb);

75 — 89 % oT MakcHMallbHO BO3MOXKHOU CYMMBI OQJIJIOB — «XOPOIIOY» (CPEHUN YPOBEHB);

90 — 100 % oT MakCHUMaNIbHO BO3MOKHOH CYMMBI 0aJUIOB — «OTJIMYHO» (BBICOKHH (MaKCHMAaJIbHBIN)
YPOBEHB)

B ciyuae sx3amena:

PesynbTarthl pedTHHIOBOW CHCTEMBI KOHTPOJISI CIIy>)KAT OCHOBaHUEM ISl OIICHKA B BEJOMOCTh Ha
9K3aMEHALMOHHON HeJee.

0 — 64 % oT MakCHMaJIbHO BO3MOKHOM CYMMBI 0QJIJIOB — «HEY/IOBJIETBOPUTEIILHON (memo-
CTaTOYHBII YPOBEHbB JIJIsl IPOMEKYTOUYHON aTTECTAIIMH 110 TUCITUILINHE);
65 — 74 % OT MakKCUMAaJIbHO BO3MOYKHOH CYMMBI OaJIJIOB — «Y/IOBJIETBOPHTEIHHOY (mopo-

TOBBIN (MUHUMAIIBHBIN) YPOBEHb);

75 — 89 % oT MakcUMaTbHO BO3MOKHOU CYMMBI OQJIJIOB — «XOPOIIO» (CPEIHUN YPOBEHB);

90 — 100 % OT MakCHMaIBHO BO3MOYKHOH CYMMBI 0AJIOB — «OTJIMYHOY» (BBICOKUH (MaKCHUMAIILHBIN )
YPOBEHB)
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3aganus 11 TEKylero KOHTPoJIs

1. JlabopaTopuble padorsl Nel-14 (corsiacHo TadJjune S5) — BbINOJHEHHE U
oopmiieHHE JIAOOPATOPHOIO )KYPHAJIA, 2 TAKKE HAJIMYHE CIIeHOAeKAbI (Xajuaara)

o0s13aTeJIbHO.
Heo6xoanmMplii MUHIMYM HH(OpPMAIMH B JTA00PATOPHOM KYypHaje BKIIOYACT:

® JaTy;

e Ha3BaHHUE paboTHI;

® ypaBHEHHs peaKklHuii;

®  YCIIOBHUSA UX MPOBE/ICHUS;

e B JIA0OPATOPHBIN JKypHAJ TAaK)KE BHOCSTCS MPEABAPUTEIBHbBIE PACUETHI, BCE IKCIIEPUMEH-
TaJIbHBIE JIaHHBIE (MACCHl HABECOK, Pa3Mephl alTMKBOTHI, 00bEMbI MEPHBIX KOJIO U THTPAHTOB, KOH-
LEHTPALMU PACTBOPOB U T.[I.), pacueT pe3yIbTaTOB aHAJIM3a U UX CTaTUCTHYECKas o0paboTKa;

® OKOHYATEeJIbHbIE BBIBOJIBI.

Bonpocs! 1 3alUTHI JIa0OPATOPHBIX PadoT — BBHINOJHEHUE 00s13aTeJIbHO. Te-
MaTuyeckue 010ku BonpocoB npencrasieHsl B [IPUJTOXEHNU A.

2. IlpakTHyeckue 3a/IaHNS — BBINOJHSIOTCS B ayJAUTOPHMU COBMECTHO C Mpemno-
JAaBaTeJsiIMU — BbIIIOJIHEHHE 00513aTeJIbHO.
Tematnueckue 6noku 3aganuil npeacrasiensl B [IPUJIIOXEHNUN b.

3. Kontpoabnas pabora (nis nanpasjenuii 08.03.01, 11.03.01, 12.03.04,
13.03.01, 13.03.02, 15.03.01, 15.03.02, 15.03.05, 15.03.06, 18.03.02, 21.03.02,
23.03.01, 23.03.03, 27.03.05, 26.03.02, 27.03.04) — BBINOJIHSIETCA B ayJUTOPHH —
BbINOJIHEHHE 00513aTeIbHO. [[prMepbl KOHTPOIBHBIX paboT mpesacTaBieHsl B [TPU-
JIOXXKEHUU B.

4. PacuerHo-rpaduueckas padora (miasi Hanpasiennid 08.05.01, 20.03.01) — BbI-
NMOJIHAETCH BHE ayJMTOPUU — BbINOJHeHHE o0s13aTreabHO. [Ipumepst PI'P npen-
crapyiensl B [IPMJIOXXEHNU B.

5. Ok3ameH (mas HanpasJjenui 08.05.01, 15.03.02, 18.03.02, 20.03.01) — BbINOJI-
HSIETC BHE ayJAUTOPHMU — BBINOJHEHHE 0053aTeJIbHO. JK3aMEHAINMOHHbIE BO-
npocsl npeacrasiensl B [IPUJTOKEHUN T

8 IlepedyeHb OCHOBHOM M IONOJIHUTEJbHOI y4eOHO JuTEpaTyphl,
He00X0IMMO 1)1 0CBOCHHUS JUCIIHIIIIHHBI

8.1 OcHoBHas auTEepaTypa

1. Axwmero, H.C. O6mas u Heopranudeckast xumus : yaeonuk 1y By3oB / H. C.

AXMETOB. - 5-¢ u31., ucnp., 4-e uzf., ucop. - M.: Beiciias mkona: Axkagemusi, 2003;

2001; 1998. - 744c. 537k3
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2. I'munaka, H.JI. O6mas xumus : yaeOHuk ais By3oB / H. JI. I'muHka; mox pen.
B.A.ITY JIKxoBa, A.B.babkoga. - 18 -e u3n., nepepad. u nom., 17-e uza., nepepad. u
nor. - M.: FOpaiir, 2011. - 886¢. 3983k3

3. I'munka, H.JI. 3agaun u ynpaxuenus no obmieit xumuu / H.JIL. I'nmunka. —u3.
crep.- M.: KnoPyc, 2011. — 240c.

4, ®posos, B.B. Xumus : yuedHoe nocodue ais By3oB / B. B. ®poios. - 3-¢
u3]1., iepepad. u jao1. - M.: Beicmias mkoina, 1986. - 543c. u3-23k3 a0-653k3

5.  Endumos, B. 1. OcHoBBI 00111€11 XUMUU [DJIEKTPOHHBIN pecypc] : yueOHoe 1mo-
cooue/B.1.Endumos, 2-¢ uza. - M.: HULl UHOPA-M, 2015. - 256 c. //
ZNANIUM.COM : a5iekTpoHHO-O0UOIMoTe Has cucTteMa. — Pexxum octymna:
http://www.znanium.com/catalog.php, orpanudeHHbIi. — 3ari. ¢ 3KpaHa.

8.2 JlonmoaHUTENbHAS JINTEPATYpa

1. Koposun, H.B. O6mas xumus : yaeOHUK 17151 CTy1eHTOB By30B / H. B.
KoposuH. - 9-¢ uzn., nepepad. - M.: Beicmas mxoia, 2007; 2004; 2000; 1998. - 557c.
31 5k3

2. VYraii, S.A. OOmas 1 HeopraHudeckas XuMus : y4eOHUK JJist By30B / 1.
A. Yraii. - 4-e u3z., crep. - M.: Beicmias mkona, 2004; 2002; 2000; 1997. - 528c.
975k3

3. ['munka, H.JI. O6mas xumus: [ DIeKTpOHHBIN pecypc]: 2IeKTPOHHBIN
yueonuk / H. JI. I'munka; mox pen. B.A.ITY JIKxora, A.B.ba6koBa. - M.: IOpaiir,
2011. - 1 sanextpon.ont.auck (CD-ROM).

9 IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHUKAIIUOHHOT
cetu «MHTEepHET» (1as1€e — ceTh « MHTEPHET»), HEOOXOAUMBIX
JJISL OCBOCHUS JUCHMUILIMHBI (MOYJIs1)

1. Bukunenus http://ru.wikipedia.org

2. Xumuueckuit moprai http://www.xumuk.ru

3. Hayunas snektponnas oubnuoreka eLIBRARY.RU [DnexkrponHbii pecypc]. -
Pesxum noctyna: http://elibrary.ru, cBo6oHbIA.

8. EcrecTBeHHOHAy4HBI 00pa30BaTEeNbHBINA MOPTAT [DIEKTPOHHBIA pecypc]. - Pe-
*uM jgoctyma: http://en.edu.ru, cBoOoTHbII.
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10 MeToauyeckue ykazaHumusi JJs1 00y4alIMXcsl M0 0CBOEHUIO
AUCHUTLTHHBI

1. 3akon sxBuBaiieHTOB: Metoaunueckue ykazanus /Coct. B.B.Ca3onos. Komco-
MoJibCK-Ha-AMype: KoMmcoMonbckuii-Ha-Amype roc. TexH. yH-T, 2002. — 8 c.

2. KomrekcHeie coenunenus: Metonuueckue ykazanus /Coct. B.B.Tenemr. —
Komcomonbck-Ha-Amype: TOYBIIO «kKHAI'TY», 2003. — 8 c.

3. CKOpOCTbh XMMHUYECKHX PEaKInii. XUMUYECKOE PAaBHOBECHE.: METOIUUECKHUE
yKa3aHus K 1abopatopHoit padote no Kypcy «OO01iast 1 HeopraHuuecKast Xu-
must» / coct. : H. JI. Hazapenko. — Komcomonbck-Ha-Amype: @I'BOY BITIO
«KHAI'TY», 2015. - 10 c.

4. Karanu3: MeToJu4YecKue yKazaHus K JlabopaTopHoi paboTte no Kypey «Oo1as
xumust» / coct. H.J[.Hazapenko. — Komcomonnsck-Ha-Amype : DI'BOY BIIO
«KHAI'TY», 2015. -8 c.

5. PactBOpHI : MeTOIMYECKHE YKA3aHUS K BBITIOJIHEHUIO JIA0OPaTOPHOU PabOTHhI
no kypey «O6mas xumus» / coct. H. JI. Hazapenko. — Komcomomnbck-Ha-
Amype: ®T'BOY BIIO «KHAI'TY», 2015, 7 c.

6. XKectkocth Bosbl: MeToinueckue yka3aHus K 1abopaTopHoOit paboTe 1mo 00-
et xumun/ Coct. M.W. 3omoTtapeB. — Komcomomabsck-Ha-Amype: TOYBIIO
«KHAI'TY», 2004. - 7 c.

7. DIEeKTpOIUTHYECKask JUCCOLMALIMS: METOIMYECKHE YKa3aHUs K Ja00paTOpHOI
pabore 1o kypey «OO01as u Heopranudeckas xumus» / coct. : B.B. Tenem —
Komcomonbck-Ha-Amype: PI'EOY BIIO «KHAI'TY», 2015. -9 c.

8. I'maponm3 coneii: Meroanueckue ykaszanus /Coct. H.B. Pemuzosa, H.JI. Haza-
penko. Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2008. — 17 c.

9. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUN: METOANYCCKUE YKA3aHUS K BbI-
MOJIHEHUIO JIA0OpaTOpHOI paboThl Mo Kypcy «Oo61mast xumus» / coct. U. U.
3onotapes, H. /1. Hazapenko — Komcomonbck-Ha-Amype : ®T'6OY BIIO
«KHAI'TY», 2015. - 10 c.

10. DnexTpoxuMuueckas Koppo3us MeTauioB: Meroanueckue ykazanus / CocT.
N.N.3onotapes. - Komcomoibck-Ha-Amype: Komcomonbckuii-Ha-AMype roc-
yAapCTBEHHbIN TeXHUYECKU yHUBepcuret, 2008. - 12 c.

11. Dnexrponus: Meroaudeckue ykazanus /Coct. .1.30m0TapeB. — Komco-
Monbck-Ha-Amype: 'OYBIIO «KHAI'TY», 2003. — 10 c.

12. p — pIeMEHTBI: METOIMUECKHE YKa3aHUsI K BBITIOJTHEHHUIO JJaDOpaTOpHOM pado-
ThI 10 Kypcy «O01ast u Heopranuueckas xumus» / cocT. T. A. KynukoBa. —
Komcomonbck-Ha-Amype : PI'bOY BIIO «KHAI'TY», 2016. - 10 c.

13. d — aneMeHThI: METOIMYECKUE YKa3aHUS K BBIMOJIHEHHIO JJAOOPATOPHBIX padoT
1o Kypcy «O0mias u Heopranuueckas xumus» / coct. T.A. Kynukoa. — Kowm-
comonbck-Ha-Amype : PI'EOY BIIO «KHAI'TY», 2011. - 12 c.

14.Oprannueckue MOJUMEPHI: METOANYECKUE YKA3aHUsI K BBITIOJHEHUIO JJabopa-
TOPHBIX padboT 1o Kypcy «Oomas xumus» / coct. .M. Pemu3zon. — Komco-
Mousibck-Ha-Amype : @I'BOY BIIO «KHAI'TY», 2004. — 11 c.
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11 MMepeyenb uHGPOPMALMOHHBIX TEXHOJOTHH, HCIOJIb3yeMbIX
NPH OCYHIECTBJICHUH 00pPa30BaTeJIbHOIO MpoLecca Mo JAUCHMILVIMHE,
BKJIIOYAS NepeYeHb MPOrpaMMHOI0 odecrnedyeHus1 1 MHPOPMALUOHHBIX
CNIPABOYHBIX CUCTEM (IIPH HEOOXOAMMOCTH)

OcBoeHune JUCIUIUTHHBI « XUMUSD) MIPEANOaraeT UCIojIb30BaHUE CIEAYIONIETO
IPOrpaMMHOTO OOecreueHus 1 MHPOPMAIMOHHO-CIPABOYHBIX cucTeM: OnepanuoH-
Has cuctemMa Microsoft Windows Professional 7 Russian, Ilaker oducHoro mpo-
rpammHoro obecnieuennst Microsoft Office 2010 Professional Plus Russian, Bpayzep
Mozilla Firefox unu Bpaysep Google Chrome. YdeOHO-MeTOnMYECKAsT TUTEpATypa
JUTSL TAaHHOW JUCIMILTAHBI UMEETCS B HATMYHUH B 3JICKTPOHHO-OMOIMOTEYHON CUCTEME
"ZNANIUM.COM", noctyn K KOTOpoM mpenocTtaBiieH oOydarommumes. ObC
"ZNANIUM.COM" conepuUT NpOW3BEICHHS KPYIHEUIINX POCCHUMCKHX YYEHBIX,
PYKOBOJUTENEH TOCYIapCTBEHHBIX OPraHOB, MpENoJaBaTeNell BEyIUX BY30B CTpa-
HbI, BBICOKOKBATM(PHUIIUPOBAHHBIX CHEIHAINUCTOB B pa3NU4HbIX cdepax OusHeca.
®onpg O6ubmMoTekH cHOpPMHpPOBAH C YUYETOM BCEX H3MEHEHUH 00pa30BaTEIbHBIX
CTaHJapTOB U BKJIIOYAET YUYCOHUKH, yueOHbIE MOCOOUs, yIeOHO-METOIUYECKUE KOM-
IUIEKCBI, MOHOTrpaduu, aBTOopedeparbl, AUCCEPTALUHU, SHIUKIONEIUH, CIOBApU M
CIIPABOYHUKH, 3aKOHOJATEIHbHO-HOPMATUBHBIE JOKYMEHTBI, CIICIIHMAJIbHBIC MTEPUOIH-
YeCKHe W3JIaHusl W W3/aHUA, BBITyCKacMble M3/1aTeIbCTBAMHU By30B. B Hacrosmiee
BpeMsi ObC ZNANIUM.COM cooTBETCTBYET BceM TpeOOBaHUIM (PeaepaibHBIX TOC-
YIApCTBEHHBIX 00pa3oBaTEIbHBIX CTaHAAPTOB Bbicuiero odpazoBanusa (PI'OC BO)
HOBOTO TTOKOJICHUSI.

12 Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HE0OX0AUMOIH
JJIS1 OCYLEeCTBJICHHMA 00Pa30BaTEJBLHOIO NIPoLecca 0 AUCHHUILINHE

Jlna peanu3anmy mporpaMMbl JUCLIMILIMHBL « XMMUS» UCTIOIB3YETCsl MaTEpUAIbHO-
TEXHUYECKOE 0OecrieueHue, nepeurciieHnoe B tadmme 10.

Ta6nuna 10 — MarepuaabHO-TEXHUYECKOE 00ECIeUeHNUE TUCIIUIUINHBI

HaumenoBanue
Ucnons3zyemoe obopyno- | Hasnauenue o6opynoBa-
Aynuropus ayTUTOPUU
BaHUE HUS
(;1aboparopun)

[TpenonaBaTens uMeeT

430/1 JlexupoHHas Jlocka JEeKIHOHHAS. BO3MOKHOCTh
MIPOBOJIUTh JICKITHH

IIpenonaBarens nmeer

339/1 JlexknmoHnHas Jlocka nekupoHHas. BO3MOYKHOCTb
MTPOBOJIUTH JICKITHH
417/1 Mynetumenuiinas | CoBpeMEHHBIE CpEACTBa IIpenonaBaTens umeeT
ayIUTOpHs, BME- | BOCHPOHM3BEACHUS M BU3Y- | BO3MOXKHOCTBH TIPOBOJHUTH
ctumoctbio 30 aJlM3aluy JII000M BUIEO M | TMPAKTUYECKHE 3aHATHS,
YeIOBEK. ayauo MHQOpMaIy, o- | Mpe3eHTaIH, BEOWHAPEI,
JTY4eHUs U Mepeadu dJeK- | KOH(PEpEeHIUH U Apyrue
TPOHHBIX TOKYMEHTOB. BUJIBI ayTUTOPHOM

Tunosas xKOMILJIEKTaIUS Harpy3ku 00y4aromuxcs
MYJIbTUMEANIHHON ayauTO- | B yIOOHOW U JOCTYITHON

40



pHUU COCTOUT U3: MYJIBTH-
MEIUNHOTO IIPOEKTOPa,
aBTOMATU3UPOBAHHOTO
MIPOCKLIIUOHHOTO DKpaHa,
aKyCTHYECKON CHCTEMBI,
BKJIKOYAIOLIEH Ta4-CKPUH
JIOCKY, IIEPCOHAJIbHBIN
KOMITbIOTED (C

TEXHUYCCKUMU XapaKTCpu-

cTHKaMu He Hmke Intel
Core i3-2100, DDR3
4096Mb, 500GDh),
UHTEP(EHCHI MOKITI0Ye-
nus: USB, audio, HDMI.

IU1st HUX popMe ¢ mpume-
HEHUEM COBPEMEHHBIX
WHTEPAKTHBHBIX CPEICTB
00y4YeHHsI, B TOM YHUCIIE C
UCIIOJIb30BaHUEM B
nporiecce 00y4eHus: Bcex
KOPITIOPAaTHBHBIX Pecyp-
coB. MynbTUMeEIMITHASA
ayJMTOPUs TAK)KE OCHA-
IIEHA JIOCTYIIOM B CETh
uHTepHeT. KoMIbroTep-
HOE 000PYJIO0BaHHEM
UMEET COOTBETCTBYIOIICE
JMIIEH3UOHHOE TIPO-
rpaMMHOE
o0ecrnevyeHue.

431/1

JlaGopaTtopust
o01el XuMuun

XMMHUYECKas TI0Cyna, XH-
MHUYECKHUE PEaKTHBBI, W3-
MEpHTEeNbHBIE W HarpeBa-
TEJNbHBIE TMPHOOPBI, KOM-
IUIEKT JE€MOHCTPAIIMOHHBIX
ILUIAKaTOB.

[TpoBenenue naboparop-
HOTO IIPAKTUKYyMa.
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IMPUJIOXKEHHUE A

JlaGopaTropHbie padoThbI
IIpumepsl 3a1aHUi 1JI 3aLIUTHI

1lo meme «Tepmoxumus u mepmMoOUHAMUKAY»
[Tonp3ysce 3HaUeHUAMHU A H0f298, A Sofzgg, HaiTu A Gofzgg peakuuu
SOs3ry — SOy + Oyrry. Bo3MOkHO 111 cCaMONIPON3BOIBHOE IPOTEKAHUE 3TON peaKiuu?
Bropoe Hauano TepMoAMHAMUKH. Y CJIOBHUS BO3MOKHOCTH €T0 HCIIOJIb30BAHMUS.

Ilo meme «Koppo3zusa memannosy
CoCTaBUTh CXEMBI JBYX T'alIbBAHUYCCKUX DJIEMEHTOB, B OJHOM M3 KOTOPBIX Fe OyneT BBINOIHATH
poJb aHoAa B JAPYroM — Karoga. Hammcarh ypaBHEHUS peakluil Ha aHOJE, KaTofe Uil KaXJ0ro
AJIEMEHTA.
Hatitu DJIC ranpBanmnveckoro ayeMenTa u3 Bornpoca Ne 1 s BapuanTa, Korjaa Fe BBIOJHSET poJib
aHO/A, IIPY YCJIIOBHM, YTO KATOJ HAXOAMTCS B pacTBOpE, Il [Me“‘] = 10 r-non/m, a [Fe**] =1 r-
WOH/IL.
[IpoTekTopHas 3anuTa METAJIOB OT KOPPO3UHU. 30HBI pa3pyuieHus. [Ipumepsl npuMeHeHus 3TOro
METO/Ia 3aIHTHI.

Ilo meme «3aKoH 9K8UBANEHMOBY:
JlaTh omnpeneneHue MOHATHIO YKBUBaJIEHT. ONpeneauTh SKBUBAJICHTHYIO MAcCy Cepbl B COEIMHEHUHU
SO..

1lo meme «Kecmxocmby:
Ckonpko rpammoB HCI moiizer Ha TUTpoBaHHE 2 JIUTPOB BOJBI C BPEMEHHOHW KECTKOCTHIO 2
MAKB/11?

Ilo meme « Ckopocmv XumuuecKkou peakyuuy:
Kakoii BuJ iMeeT BhIpaKEHUE CKOPOCTH MPSIMON peakIuu
C(1) + Oz(r) ©CO(1):

Ilo meme «l'uopoaus coneiy:
Hanucats ruaponus kapOoHaTa HaTpus, yKa3aTh PEaKIUIO CPEIbI.

Ilo meme ««Fe, Co, Niyy:
Kakoii peakTiB 00OHapyKMBaeT B pacCTBOpE HAJTMYKUE HOHOB Fe*??

1) XKenrast KpoBsiHas COJIB;
2) KpacHas kpoBsiHast couib;
3) JIMMETHIITITHOKCHM;
4) Pomanug aMmoHus.
JlocTpoiika, Kakoro IHEPreTUIeCKOro MOAYPOBHS MPOUCX0IuT B arome Ni?
1) 4s 2) 3p 3)3d 4) 4p
B kakoM coenuHenuu crenenb okucienus Co pasHa +3 ?
1) Fes[Co(CN)4] 2) [Co (NH3)s]Cl3 3) Co(OH), 4) [Co(H20)6]SO4
Kakoe u3 mokpsITHii jxese3a SBIsieTcs aHOAHBIM B HEUTpaIbHOU cpefe ?
1) CBuHITOM 2) Xpomom 3) Huxenem 4) HuaKoM.

[Touemy B cemelicTBe F€ HauMeHee aKTUBHBIM METAIIIOM SIBIISIETCS] HUKEINb?

1) Tak Kak IMeeT CaMyI0 HU3KYIO TeMITepaTypy IUTaBJICHUS;

2) Tak kak UMeeT HauOOBIIYIO TUIOTHOCTS;

3) Tak xak UMeeT HanboJIee MOJIOKUTEITHPHOE 3HAYCHHUE ICKTPOTHOTO TIOTEHITHAIIA;

4) Tak Kak HMEET HanOoJee BBICOKUI npeen MIPOYHOCTH.
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MNPUJIO’)KEHHUE b

IIpakTH4eckune 3agaHust

HpnMep NMPaAKTUYIECKOI'o 3aIaHU4 110 TEME: «CTpoe}me aTOMOB. HepHOHquCKHﬁ 3aKO0H. Hepnozm-
YyeCckaf cucremMa 3JIEMEHTOB»

Bapuanr 1.

Kenezo (Ne 26) oOpa3yeT HECKOJBKO OKCHJIOB, KOTOPBIC MPOSIBISIOT PAa3IUYHBIA XUMHUYCCKUN
xapakTep. YKa3aTb OKCHI, 00J1a1atolii aM(pOTEPHBIMHA CBOMCTBAMHU:

1)  FeO+HCI 3)  FeO;+ KOH
2)  FeO + SO0, 4)  Fe,03 + KOH

o2 76
VKkazaTh COCMHCHHE, B COCTAB KOTOPOTO BXOAUT aHHOHBI C KOH(UTyparueit 25° 2p° U KaTHOHBI C
o 140 £ 0.
koH(puryparmeit 4d” 55

1)  ZnCl, (Ne 30, Ne 17) 3)  InFs(Ne 49, Ne 9)
2) SO (Ne38,Ne8) 4)  YF3(Ne39,Ne9)

Kaxoe u3 onpeneneHuil COOTBETCTBYET IIPAaBUIILHOMY JUISl IOHATHUS «QHEPIUs HOHU3ALUN»:

OHeprusi, HeoOXoaUMast JJIsl MPEBpAIeHUs] HEUTPaTbHOTO aTOMa B OTPHIIATENBHO 3apsDKEHHBIN
WOH.

OHeprus, He00X0AUMasl U OTPbIBA IIEKTPOHA OT HEBO30YXKJIEHHOTO aToMa.

OHeprusi, KOTOPYIO HEOOXOIMMO 3aTpaTuTh, 4YTOOBI CJeJlaTh AKTUBHBIMH BCE MOJIEKYJIbI,
coJlepKalIrecs B MOJIE JaHHOTO BELIECTBA.

OHeprusi, KOTopas BbIAENSETCS WIN MOTJIOUIAeTCcsl IpU 00pa30BaHUM MOJIS CI0XKHOTO BEIIECTBA U3
IIPOCTHIX.

Kaxoit u3 anemeHTOB 001a/1a€T JTYyYIIMMU BOCCTAHOBUTEIHLHBIMHU CBOMCTBAMU:

1) Sb(Ne5l) 3)  Cr(Ne24)
2) Te (Ne 52) 4) Ba (Ne 56)

B kakoM cocTossHHHI OJICKTPOHLI 6y,ZLy'T O6J'I8.I[21TL 0oJiee HU3KHUM 3aI1acoM SHEPTrUu:

1)  4d 3)  5p
2)  4f 4  6s
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Bapuanr 2.

1 [To anekTpoHHO# hopMyIe ONpeAeIUTe, B KAKOH TPYIINE PACIIONOKEH DIEMEHT
1) 2 2) 5 3) 7 4) 4

2 B xakoMm mepuojie HaXOAUTCS HIEMEHT C 3JIEKTPOHHOU (popmynoi

1) 5 2) 4 3) 3 6

3 BHemHss 251eKTpOHHAs 000J104Ka aToMa uMmeeT Gpopmyiry Kakoii 310 a5memMeHnT?
1) K 2) Ca 3) Sc

4 Kakue 371eMEHTBI OTHOCATCA K S- 371eMeHTaM? DJIEMEHTHI C 3aI10JTHEHUEM:

1) S-TIOJTypOBHS 2) P-TIOAYPOBHS

3) d-moxypoBHs 4) f-momypoBHs

5 Kakwue snemenTtsl oTHOCSTCS K f- 2memenTam?

1) JlanTaHoUIBI

2) I"ajorensr

3) [I&nouHo3eMenbHbIE 3JIEMEHTHI

6 B xakoM repuojie HAaYMHAETCS Y aTOMOB 3aI0JIHEHUE AJIEKTPOHaMH f-1101-ypoBHS?

1) 4 2) 5 3) 6 7

7 Ilo 351eKTpOHHOM (opMyJie OIpeaesIuTe KaKoi U3 3IEMEHTOB OTHOCUTCS K p-3JieMeHTaM?

1)

2)

3)

8 Kakast u3 351eKTpOoHHBIX (POpMYJI COOTBETCTBYET 0003HaueHuto Ti (22)?

1)

2)

3)

9 Ilo snexTpoHHOIl (opMmyle 3ieMeHTa ONPEACINTE MAaKCHUMAJIbHYIO IIOJOKUTEIBHYIO CTENEHb
OKHCJIEHHS, KOTOPYIO OH MOXET MPOSIBIISITh B COETUHEHUSX

1) +2 2) +3 3) +5 +4

10 YUem oTanyaroTcst 31eMeHTbl—1300aphl?

1) KonmgecTBoM MpOTOHOB

2) KonnuecTBOM HEHTPOHOB

3) ATOMHOI Maccoit

11 Onpenenuts KOJTUYECTBO MPOTOHOB B S/IPE aTOMA :

1) 120 2) 78 3) 198 4) 276
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MNPUJIO)KEHUE B

KOHTPOJIbHAS PABOTA/PACUETHO-TPA®UYECKAS PABOTA
Bapuant Nel

1. OnpenenuTe KOIMYECTBO BEHIECTBA YIKBUBAJICHTA U MOJISIPHYIO MacCy YKBHUBAJIEHTOB (OC-
dopa, kucnopoaa u 6poma B coequaenusix PHz, H,O, HBr.

2. Hamumure 3meKTpoHHBIE (HOPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIMU HOMEpamu 9 u
28. IlokaxuTe pacrpeneiaeHue 3JIEMEHTOB ATHX aTOMOB IIO KBaHTOBBIM suelikam. K kakomy
AIIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXAbIi U3 3TUX 3JIEMEHTOB?

3. Mcxond u3 MOJOXKEHUS FepMaHus M TEXHELUUs B MEPUOJUYECKON CHUCTEME, COCTaBbTE
dopMyJibl ME€Ta- U OPTOr€PMAaHUEBOM KHUCIIOT, U OKCHJA TEXHEIHUs, OTBEYAIOIINE UX BBICUIEH
CTeTeHU OKUciIeHus. M300pa3zute popMyIibl STHX COETMHEHUH IpadUIecKy.

4. BpluncinuTe KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCS TPH BoccTaHOBiIeHUU Fe, O3 me-
TaJUTMISCKUM aJIFOMHHHAEM, eclii ObUTO0 ToirydeHo 335,1 1 kene3a. Oteer: 2543,1 kJIx.

5. Beruucinre .&Gggg CHENYIOLINX PEaKIMIA:
A) 2NaF(K) + C|2(r) = 2NaCI(K) + Fz(r)
6)Pb02(x) + ZZn(K) = Pb(K) + ZZnO(K)

MoHO 1 TONTy4uTh GTOp MO peakiyu (a) u BocctaHoBUTh PHO; 1HKOM 10 peakimu (0).
Ortser: +313,94 xJIx; -417,4 xJ]x.

6. OxucreHue cepbl U €€ TUOKCHA TPOTEKAET M0 yPAaBHEHUSM:
a) S(K) +0,= SOZ(F);
6) ZSOZ(F) +0,= 2803@.

Kak u3MeHUTCsl CKOPOCTh 3TUX PEaKIUii, eIl 00BbeMbI KaX10M U3 CUCTEM YMEHBIIUTH B Ye-
ThIpe pa3a?

7. BbruncnuTe MOJSPHYIO KOHLEHTPALMIO U MOJSIPHYIO KOHIIEHTpaluio skBuBasieHTa 20%-
HOTO PacTBOpa XJIOPUAA KaJIbIHS TUIOTHOCTBIO 1,178 r/em®. Otger: 2,1 M; 4,2 H.

8. CocTaBbTe MOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YPaBHEHUS THIAPOJIN3a, IIPOUCXOIIE-
ro nipu cmemuBanuu pactBopoB KyS u CrCls. Kaxxnas u3 B3ThIX cosiell Tuapoiu3yercs Heobpa-
THUMO /10 KOHIIa ¢ 00pa30BaHUEM COOTBETCTBYIOIINX OCHOBAHUS U KUCIIOTHI.



Bapuant Ne2

1. Peakiiuu BhIpakarOTCA CXEMaMu:
P+HIO3 + H,O = H3PO4 + HI
H,S + Cl, + H,O = H,SO4 + HCI

CocraBbTe 3J€KTpOHHBIE ypaBHeHUs. PacctaBpre K03()(PUIMEHTHI B ypaBHEHUSAX PEAKLUH.
JUist Kax10# peaky yKa)kKuTe, Kakoe BEIIECTBO SIBISCTCS OKUCIUTENEM, KaKoe — BOCCTAHOBU-
TeNIeM; KaKOe BEIIECTBO OKUCISETCS, KAKOE — BOCCTAHABIIMBACTCHL.

2. YBGJII/I‘-II/ITCSI, YMCHBIIUTCA WJIAM OCTAHCTCHA 663 U3MCHCHHS Macca HHHKOBOﬁ IIJIaCTUHKN
npu B3auMoielcTBIH ee ¢ pacTBopamu: a) CuSQOy; 6) MgSOy; B) Pb(NO3),? ITouemy? CocTaBb-
TE DIEKTPOHHBIE M MOJICKYJISIPHBIE YPABHEHUS COOTBETCTBYIONIMX PEAKIIHIA.

3. CocTaBbTe cXeMy raJIbBAHUYECKOTO 3JIEMEHTA, B OCHOBE KOTOPOTO JIEXKUT PEAKIUs, Mpo-
TEKarouas mo ypaBHEHHUIO

Ni + Pb(NO3), = Ni(NO3), + Pb

Hanummre 370eKTPOHHbIE YPaBHEHHS aHOJHOTO M KAaTOXHOTO mpoieccoB. Berancante DJIC
s1oro snemenrta, eci [NiZ*] = 0,01 mous/n, [Pb**] = 0,0001 mons/1. OtBer: 0,064 B.

4. Kakue conmu oOycrnaBiIMBAIOT >KECTKOCTh HpUPOIHON BOAbI? Kakyro >KEeCTKOCTh BOJIBI
Ha3bIBAIOT KapOOHATHOM, HeKapOoHaTHOM? Kak MOXHO yCTpaHHTh KapOOHATHYIO, HEKapOOHAT-
HYIO )KEeCTKOCTh? Hamuiure ypaBHEHHSI COOTBETCTBYIOIIMX PEAKIIHIA.

5. IomumepoM Kakoro HENpPENEeNbHOIO YIIIEBOJAOPOJA SBISETCS HATypalbHBIA Kaydyk?
Hanummure ctpykrypHyto hopmyiy 3Toro yrieBoaoposaa. Kak Ha3pIBatoT mpoliecc npeBpaieHus
Kaydyka B pe3suHy? UeM 1o CTpOEHHIO U CBOMCTBAM pa3IMyaloTCs KaydyK U pe3uHa?
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Bapuant 3

1. Boccranosiienre 0IHOTo U3 OKCHIOB JKelle3a UAET [0 CXEME:
FesOuq + Siw) — Few + SiOz). Bo3morkeH 1 3TOT mporece npu CTaHIApTHBIX yenoBusx? OT-
BET MOJTBEPIUTH PACUETOM.

A Hozgg, kJI>x/MOIb 80298, JIx/MoIb
Fe3O0a -1117,7 151,46
Si - 18,82
FE(K) - 27
SiOyu -859,4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772,8.
2. [Tpu cmemmBanuu 2 MoJib BemiecTBa A ¢ 2 MoJib BemiecTBa B B HEeKOTOpoM 00beMe K MOMEHTY

N —
HACTYIUICHHsI paBHOBECHUs B 00paTuMoii cucreme 2A + 2B €+— 4] o6pa3zoBanocs 1,6 Monib Be-
mectBa /. Yemy paBHa KoHCTaHTa paBHOBecHus? OTBET OATBEPIAUTH PACUETOM.

1) 0,316; 2) 3,16; 3) 2,03; 4) 1,25.
3. Kakoit 00bem rasa Beienutes, ecid k 400 ma pactsopa LIOH, tutp xoroporo pasen 0,0024
r/mi 6b11a 1o6asaeHa coib (NH;)2CO3. OTBET MOATBEPAUTH PACUETOM.
1) 12,61 2) 0,96i1; 3) 21,51 4) 0,896u1.
4. I'maponusy nmoaBeprarTes Coau
1. ZnCl,; 2. Cs,COg; 3. FeBrs; 4. CaBr,.
04 HBr = 0.899; & H,CO3; =0.0017; 04 Ca(OH), =0.78.

Ykazath HpaBI/IHBHHﬁ OTBCT YpAaBHCHUA pCAKINU ' IpOJIn3a.

1) ZnCl; + H,0 — ZnOHCI + HCI pH =7;
2) Cs,CO;3 + HO — CsOH + H,CO5 pH > 7;
3) FeBr; + HO — FeOHBr; + HBr  pH< 7,
4) CaBry; + H;O — CaOHBr + HBr  pH>7.

5. Uemy paBHa SKBHBAJIEHTHASI Macca Cephbl B COCTMHEHUSX
1. Na2503; 2. Cr2(504)3; 3. (NH4)25; 4, H,S.
1) 16 2) 53 3) 8 4 8

OTBET NOATBEPAUTH PACUETOM.
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Bapmuanr 4

1. Umeerca I Sn 10 r-mon/n Sn*2 // [H+] =107 r-uon/n /Hy, Pt
Yemy paBna pennuuna IJ1C TaKOFﬂ sneMeHTa? OTBET NOATBEPAUTH PACUETOM.

1)  0,1105B; 2)  0,169B; 3)  0,405B; 4)  0,287B.

2. VYka3aTh MpaBUIBLHBIN OTBET JUIS MPOIIECCOB Ha AJIEKTpoax mpu padore '3 u3 Bompoca Ne 1

1)  SnA(): Sn'2-2e — sn*
Pt, HZK(+):2H20+2é — H, +20H

2) SnA(-):SnO-zé — Sn*?
Pt,HzK(+):2H++2é — Hp

3) Pt HZA(-):2H20-4é — O, +4H"
SnK(+):Sn+2+2é — Sn

4) 1>t,H2A(-):2H++2é—>H2

SnK(+):Sn-2€ — Sn*
3. [Touemy atmMocdepHast KOPPO3Us SBISETCS INEKTPOXUMUIECKON KOPPO3UEH METaIIIoOB?

1) Tax xak Meramn koHTakTHpyeT ¢ napamu HyO Bo3ayxa;
2) Tak kak MeTas1 KOHTAaKTUPYET C KUCIOPOIOM BO3AYXa;

3) Tak kak MeTaul KOHTaKTUPYeT C DJIEKTPOJIUTOM 0Opa3oBaHHBIM TMPH B3aUMOJICHCTBUU
YIJIEKHCIIOTO ra3a ¢ BJIarou;
4) Tak Kak MeTal KOHTAKTUPYET C OKUCIUTENIEM U 3JEKTPOJIUTOM.

H v v 19 +
4, Wznenue u3 Ti ¢ 3aKkienkoii U3 MacCUBUPOBAHHOMN CTalM, HAXOAUTCS B MOpCKoU Boje. Er 2=
+2 o
+0,10B; Epe “/re = +0,17B. Yka3arh nMpaBWIBHBIN OTBET 3JIEKTPOTHBIX TPOIECCOB.

1) TiA(-):Ti—»Ti+2+2é
FeK(+):02+4é + 2H,0 — 40H
2) TiA(-):Ti—»Ti+2+2é
FeK(+):2H*+2é — H;
3) FeA(-):Fe—»Fe+2+2é
TiK(+):02+4(_e + 2H,0 — 40H
4) FeA(-):Fe—>Fe+2+2é

TiK(#):2H +2€ —H,
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5.

Wsnenue u3 Ti ¢ 3aKIIENKOI U3 ACCHBUPOBAHHOI cTanu, Haxoaures B pactsope LiCl. Bty = -
1,63B; EFe+2/Fe =-0,35B. Yka3arh npaBUIbHBIN OTBET JIEKTPOTHBIX TPOIECCOB.
1) TiA(-):Ti—>Ti+2+2é
FeK(+):2H++2é — H;
2) TiA(-):Ti—>Ti+2+2é
FEK(+)202+4é + 2H,0 — 40H"
3) FeA(-):Fe—»Fe+2+2é
Ti K(+):2H++2é — H;
4) FeA(-):Fe-»Fe*2+2é
Ti K(+):Oz+4é + 2H,0 — 40H"

B kakoii cpejie BBIrOIHEE UCIIOIB30BaTh KOHTAKT Fe/Ti (cMoTpu Bompocsr 4, 5)

1) B mopckoii, Tak kak 9J]C meHbIe.

2) B pactBope LiCl, Tak kak 3/IC meHbliie.

3) B Mopckoii, Tak kak 9J1C umeer 60sbllee 3HaYCHHE.

4) B pactBope LiCl, tak kak 3JIC umMeet Gosbliiee 3HAUCHHUE.

OTBET MOATBEPANTE PELIEHUEM.
PaccraBuTh K03 GUIIMEHTH METOJOM JIEKTPOHHOIO OaslaHca:
K,Cr,0; + HCl — KCI + CrCl3 + Cl, + H,0. Yka3ath cymmapHoe 3HaueHHE KOO DUIIHEHTa IS

[IPaBOM YaCTHU:

1) 84 2) 15 3 14 4 42

OTBeT MNOATBCPAUTD PCIICHHUCM.

VYkazarb NpaBWIbHBIN OTBET M5 oxpemmrens U3 BOMIpoca Ne 6 (OTBET MOATBEPIAUTD PEIICHUEM )

1) 147; 2)  355; 3 17,75 4 49,
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NPUJIOXKEHUE I
JK3aMeHANMOHHbIE BONIPOCHI

Crtpoenue atoma. Teopus bopa — 3ommepdenba.

IIpencraBnenue o kBanTax. KBanroBble uncia.

EMKoOCTB sHepreTuueckux ypoBHe, moaypoBuei. [Ipunmun [Taymu.

[IpencraBieHne 0 COCTOSHUU JIEKTPOHA B aToMe. ATOMHBIE opOuTanu. [ToHsTre 06 371eKTpOH-
HOM O0JlaKe.

Crpoenue 31eKTpOHHBIX 0007104eK aToMOB. [IpaBuino KiiedkoBcKOro. 3J1eKTpOHHBIE (HOPMYITHI.
OHeprus NOHU3aLUH; CPOJICTBO K 3JIEKTPOHY, SJIEKTPOOTPULATEILHOCT, OTHOCUTEIIBHAS DIICK-
TPOOTPULATENBHOCTD.

[Tepuognuecknii 3akoH. Ilepunonnueckas cucrema 31eMeHTOB. OCHOBHBIE 3aKOHOMEPHOCTH,
BBIPAKAEMBIE B CUCTEME.

Mertannuueckas cBsizb. OcoO€HHBIE CBOMCTBA 3IEMEHTOB C METAIIIMUECKON CBA3BIO.
Bonoponnas cBa3p. KoMIieMeHTapHOCTb.

JIOHOpHO-aKUEeNnTOpHAs! CBS3b.

3aKOHbI TEPMOXHUMHUU. DHTPOIUS BEIIECTBA, SHTAJIBIIUSA XUMUYECKOTO MPOLIECCa.

OHTponus. Bropoe Hayaio TepMOINHAMUKH.

B03M0OXKHOCTB ¥ HalpaBJIeHUE MPOTEKAHUSI XUMHUECKOTO Tiporiecca. Dueprus [ mooca.
CKOpOCTh TOMOTE€HHBIX XMMHUYECKUX PEAaKLIUi. 3aKOH AEUCTBYIOLIMX MacC.

CKOpOCTb IreTepOreHHbIX XUMUYECKUX PEaKIuil.

@DaxTOopHl, BAUAIOLINE HA CKOPOCTh XUMUYECKUX PEAKLIUH.

Bnusiare Temriepatypsl Ha CKOPOCTh XUMHUYeCKUX peakuuil. [Ipasuno Bant-I'odda. Dueprus
AKTHUBALIUN.

XUMUYECKOE paBHOBECHE. 3aKOH JAEMCTBYIOLIMX MACC /ISl XUMUYECKOTO paBHOBECHSI.
Xumuueckoe pasHoBecue. [Ipunnun Jle-llarense.

Onexrponutnyeckas aucconuanus. Cnadsie anekTponutsl. KoncranTa nuccouunanuu. CTeneHb
JUCCOLUALINY.

OnexTponauTuyeckas aucconuanusi. CuibHbIE 3JeKTPOIUTh. COCTOSHUE CUIIBHBIX 3JIEKTPOJIU-
TOB B pacTBope. Kaxxymniascs cTeneHp JUCCONUAIMKU; aKTUBHAS KOHIICHTPALUs HOHOB.
DnexTpoiauThyecKkas aucconuaius Bojasl. Koncranra quccounanuu. MlonHoe mpousBeieHne
BOJIBI.

IMuaponus coneit. Crenens ruaponusa. Koncranra ruaponmsa.

MOHATHE 00 MEKTPOJHOM noTeHuuane. CTaHJapTHBIN 3JeKTPoIHbINH noTeHnnan. CTaHIapTHBINA
BOJIOPOJIHBIN IMOTEHIINA.

INanpBannueckuii anement. [Ipunun padotsl. [Iponeccer Ha anexkTponax. AC. YpaBHeHue
HepHcra.

I'anpBannueckuit 3nement. [lonsgpuzanus u genonsgpuzanus.

Koppo3sust MeramioB. XuMudeckas U 3JIEKTPOXUMHUYECKAsT KOPPO3Hsl. DIEKTPOIHBIE IPOLIECCHI B
pa3HbIX cpenax. Kucnopoanas u Bo1opoaHas JeNoaspyu3aiysl.

. BnusiHMe Kucnoposa Ha KOPPO3MOHHOE pa3pylIEHNE METaslIa.

. MeTtoapl 3alUTHl METAJUIOB OT KOPPO3HUH.

. OKHMCIINTENTBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.
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