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Pabouas nporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- @enepaibHBIl  TOCYJApCTBEHHBIM  00pa30BaTEIbHBIA  CTAaHAAPT MO
Hanpasnenuto mnoaroroBku 21.03.01 HedrerazoBoe neno M ypOBHIO BBICIIETO
oOpa3oBaHus OakanaBpuaT, yTBEPKACHHBIA TPUKa30M MuHKCTEPCTBAa 00pa30BaHUs U
Hayku Poccuiickoil @enepanuu Ne 96 ot 09 deBpans 2018 roaa, 3aperucTpupoBaHHBIMI
B Munrocte 02 maprta 2018 roaa, per. Homep 50225

- y4eOHBIM IUIaHOM (OYHO-3a04HOM (opM 00y4YeHHUs) MO HAMPaABICHUIO
noarotoBku 21.03.01 Hedrerazosoe aeno.

PaGouas nporpamMm JTUCHUIUIMHBI BKJIFOYAET B €051 OLIEHOYHbIE MaTEepPHUAIIbl IS
IIPOBEJICHUsI TEKYLIETO KOHTPOJIA YCIIEBAEMOCTH M NPOMEKYTOYHOM aTTECTALUU T10
qucuuiuinHe (1.8 DOHJ OLEHOYHBIX CPEACTB I IPOBEICHUS TEKYIIETO KOHTPOJISA
YCIIEBAEMOCTH, IPOMEXYTOYHOM aTTECTALMHU 10 UTOraM OCBOCHHMSI TUCLIUTIIINHBI)

Astop Ky3pMuna Osibra BsiuecinaBoBHA, KaHAWAAT XUMUYECKUX HAYK, JIOLEHT
Kadeapsl TPAHCOOPTHO-DPHEPTETHUECKUX CUCTEM

(vrazams PHUO, yuenyio cmenenw, yuenoe 36anie unu 00IHCHOCHb)

[Iporpamma onoOpena Ha 3acemanuun kKadeapsl (mpotokon Ne 07 ot
16.03.2024r.).



1. IlepedyeHp IUIAaHMPYEMBbIX Ppe3yJabTATOB O0y4YeHHUS IO JMCUHMILIMHE,
COOTHECEHHBIX C IUIAHMPYEMBIMH Pe3yJbTATAMH OCBOCHHUSI 00pPa30BaTeJbLHOIM
nporpammsbl (Llesiu ocBOeHUs1 M CIUIIMHBI)

1.1. LlensamMu 0CBOEHUS JUCUUIUIMHBI « XUMUS HE(PTH U ra3a» SBISIOTC:

- (opMHpoBaHUE y CTYJEHTOB KOMIUJIEKCA 3HAHUM O COCTAaBE U CBOMCTBax
HE(TAHBIX CUCTEM PA3TUYHOIO MPOUCXOXKACHHUS, O BIUSIHUM COCTaBa HEPTEH U ra3oB
Ha OKCIUIyaTallMOHHBbIE NapaMeTpbl OOOpYIOBaHMS, a TaKKe O METOJaX HX
UCCJIeIOBAHUS U NTepepabOTKH.

3amayaMy OCBOCHHUSI TUCHUTUIMHBI « XUMUSL HEQTHU U Ta3ay SBISIIOTCS U3yUCHHE:

- pa3nIUyYui B CTPOCHUU U (HUBHKO-XMMUUYECKHX CBOMCTBAX MHAMBUAYaJIbHBIX
YTJIEBOJIOPOIOB KaK OCHOBHBIX KOMIIOHEHTOB HE(TEW, MPUPOIHBIX I'a30B U JIPYrHX
BUJIOB YIVIEBOJAOPOAHOIO CBHIPHS;

- METOJOB OYHMCTKH, pa3/iejeHHs] U aHaJIi3a MHOIOKOMIIOHEHTHBIX HE(TIHBIX
CUCTEM;

- TpuduH (GOPMUPOBAHUS HEPTIHBIX TUCIEPCHBIX CUCTEM M WX KOJUIOMIHO-
XUMHYECKHX CBOMCTB;

- TUIIOTE3 IPOUCXOXKAEHUS He(PTH;

- XUMHUYECKHUX OCHOB IPOLIECCOB MEepepabOTKH HEPTH U raza;

- OCHOBHBIX ITPOJYKTOB NEPEepabOTKU HE(PTH, UX COCTABA U HKCILTYaTALIMOHHBIX
CBOMCTB, a TAKXK€E BO3MOKHOCTEW NX U3MEHEHUS.

1.2. O6nactu mpodeccruoHanbHON JaesTenbHOCTH U(WIK)  cepbl
1po(heCCUOHATILHON AESTETbHOCTH, B KOTOPBIX BBIITYCKHUKH, OCBOMBIIME IPOrpaMMy,
MOTYT OCYLIECTBIIATH MPO(HECCUOHATBHYIO 1€ATEIbHOCTb!

19 [HoObrua, mepepaboTka, TpaHCHOpTHpPOBKa HepTH U Taza (B cdepax:
oOecrieueHus1 BBITIOJHEHUST paboOT MO JAUAarHOCTUKE, TEXHUYECKOMY OO0CITy>KMBAHHIO,
PEMOHTY W O3KCIUTyaTallud HePTErasoBOro o0OpYyIOBaHUS; BBIIOJHEHUS pabOT MO
MPOEKTUPOBAHUIO, KOHTPOJIIO O€30MaCHOCTH U YNPABJIECHUIO paboTaMu pu OypeHuu
CKBaXMH; OpraHU3aluy paboT MO TeOHABUTALIMOHHOMY COMPOBOXACHHUIO OYpEeHHS
HE(PTSHBIX U TA30BBIX CKBAXUH, PEMOHTY U BOCCTAHOBIICHUIO CKBAKHH; OTIEPATHBHOTO
COIMPOBOXK/ICHUS TEXHOJOTHMUECKOro Mpolecca n00bM HedTH, Ta3a W Tra30BOTO
KOHJ/ICHCATa; OpPTaHHW3allii BEJCHUS TEXHOJIOTHYECKHX MPOIECCOB M BBIMTOIHEHUS
paboT MmO  AKCIUTyaTalud  OOOpYZOBaHMS  TIOJ3EMHOTO  XpaHEHHUs  rasa;
TEXHOJIOTHYECKOTO COIMPOBOXICHUS MOTOKOB YTJICBOJIOPOJIHOTO CHIPhS M PEKHMOB
PpabOThI TEXHOJIOTUYECKUX 00BEKTOB He(PTEra30BOM OTPACIIN; BBITIOTHEHUS KOMIUIEKCA
paboT MO reosIOro-NMPOMBICIOBBIM HCCIIEIOBAHUSAM CKBAXXHH MOJ3EMHBIX XPaHUIIMILL
rasa; oOecrieueHus: KOHTPOJII M TEXHUYECKOro OOCIYKMBAaHUSA JIMHEMHON YacTu
MarucTpaJibHbIX  Ta30MpOBOJOB;  BBHINOJHEHHs ~ pabOT MO  OIKCIUTyaTaluu
ra30TPaHCIOPTHOTO 000pyIOBaHUS; o0ecrniedeHus IKCIUTyaTaIlH
ra3opaclpe/eIUTeNbHBIX  CTAHIMI; OpTaHM3aluu  paboT MO  JUATHOCTHKE
ra30TPaHCIOPTHOTO 00OpYAOBaHUs; Pa3pabOTKU TEXHUYECKOW M TEXHOJIOTHYECKON
JIOKYMEHTAIUH TIPH BBITIOJIHEHUN aBapUITHO-BOCCTAHOBUTEIBHBIX M PEMOHTHBIX PadoT
Ha OOBEKTax Tra30BOM OTpacid; OpraHu3aluyd padoT MO 3aluTe OT KOPPO3UHU
BHYTPEHHUX  TMOBEpXHOCTEH  oOopymoBaHUS  HE(PTETa30BOr0  KOMILICKCA;
IKCIUTyaTaIlii 0ObEKTOB MIPHEMa, XpaHEHUS B OTTPY3KH HEPTH U HE(DTEPOIYKTOB).



1.3. K OCHOBHBIM 3aJladaM H3Yy4YCHUA AUCHUIIIMHBI OTHOCHUTCA IIOATIOTOBKA

oOyyaromuxcs K

BBIINTOJIHCHUTO

TPYIOBBIX

npo¢eCCUOHANILHBIMU CTaHAAPTAMMU:

byHKIIUNA B

COOTBCTCTBUH

C

HaunmeHnoBanue
npodeccuoHaIbHBIX

Kon, HanmMeHoBaHue 1
YPOBeHb KBaJIM(puKauuun
OT®, na koropbie

Kon u HaumeHoBaHue
TPYAOBBIX QyHKIUH, HA
KOTOpbIe OPUEHTHPOBAHA

Poccuiickoit ®enepanuu ot 19

mapta 2015 r. Ne 172H
(3aperucTpupoBaH
MUHUCTEPCTBOM  IOCTHUIIUU

Poccuiickoit ®Penepanuu 01
arnpens 2015 r.,
peructpanoHHbINA Ne 36688 )

B
Kontpomns TEXHUYECKOTO
COCTOSIHUS 00opy10BaHUs

00BEKTOB TIpHieMa, XPaHCHUS
U OTTpy3ku  HepTHu W

crangapros (IIC) OPHEHTHPOBaHA G n )
AUCHUILINHA
A/01.6
[IpounsBoaCTBEHHO-
XO3AUCTBEHHOE 0OecrieueHue
TEXHOJIOTMUYECKUX MPOIIECCOB
A preMa, XpaHEHUS U OTTPY3KH
DKCIuTyaTanus 00BEKTOB HeGTH 1 HEGTENPOYKTOR
19.022 npueMa, XpaHeHUs U OTTPY3KHU 2006
. He(TU U HePTEIPOTYKTOB
[MpodeccronanbHbIM Benenue TeXHOIOrHYeCKux
ctanaapT «CrHenuanuct 1o MIPOLIECCOB MPUEMa, XPAHEHUS
preMy, XpaHEHUIO u U OTrpy3kH HepTH U
OTTpy3Ke HetH u He(TENPOIYKTOB
HEPTETIPOTYKTOBY,
YTBEPKICHHBIN MPUKa30M B/01.6
MunuctepcTBa  Tpyaa U Opranuzanus JUarHOCTHKU
colMaIbHOU 3aIUTHI 00BEKTOB MpHeMa, XpaHEHUS U

OTIpy3KH HEPTEPOLYKTOB

B/02.6
BrinosneHne MeponpusaThii 1o
MIPOJUICHUIO CPOKA CITYIKOBI
o0opyaoBaHus 00BEKTOB
npuemMa, XpaHeHHS U OTIPY3KH
He(TH U He(PTETIPOTYKTOB

He(TEPOTYKTOB
B/03.6
ATtTtectanusi 0ObEKTOB IIpHEMa,
XpaHeHUs ¥ OTrpy3Ku He(hTH U
He(TEenpOaYKTOB

19.029 B/01.6
TIpodeccuoHaIbHBIIT Ob6ecneuenue paboOThI
craumapt «Cneruanuct 1o | B TEXHOJIOTH1€CKOIro
3KCIUTyaTaluu ObecrieyeHre H3KCIUTyaTaluu o6opynosanust ['PC, otensHo
TEXHOJIOTHYECKOT0 TEXHOJIOTHYECKOI0 crosiuux I'PII, y3nos yuera n
000pyI0BaHUS 00opy1oBaHuUs I'PC, peAynupoBaHusd rasa B
ra3opacripeIeTuTeIbHBIX oTaensHo  crosmmx [ PII, 3a/ITaHHOM T€XHOJIOTH1€CKOM
CTaHLUU, OTIAEIBHO CTOSLIUX | Y3JIOB ydera u PEKUME
ra3operyisiTOpHbIX IYHKTOB, | peIylLIMPOBaHMs rasa
y3JI0B yudera u B/02.6
peayLuupoBaHus razay, ObecnieueHue BBHIMTOJIHEHUS




HaumeHoBanme
npogeccuoHAJIbHBIX
cranaapros (I1C)

Koa, HauMeHoBaHHE U
YPOBeHb KBAJTU(PUKATMHU
OT®, na xoTopsle
OpPHEHTHPOBaHA
JUCIUILINHA

Kon u HaumeHoBaHue
TPYAOBbIX (PYHKUIMH, HA
KOTOpbI€ OPHEHTHPOBAHA
AUCHHUILIMHA

YTBEPKACHHBII MIPUKA30M
Munucrepctea Tpyaa H
colaibHOM 3anuTel PO ot 9
asrycra 2022 r. N476n
(3aperucTpupoBaHO B
Muntocte P® 9 centsabps
2022 r., peructpaiuoHHbIi N
70021)

paboT MO0 TEXHUYECKOMY
00CITy’)KUBAaHHIO U PEMOHTY
(manee - TOuP),
JTUArHOCTHYECKOMY
obcnenosanuto (nanee - J10)
TEXHOJIOTHYECKOTO
ob6opynosanus ['PC, oTnensHO
crosiimx ['PII, y3i10B yuera u
peAyLIMPOBAHUS Ta3a

B/03.6
Benenue nokymenTauuu no
conpoBoxaeHuto TOuP, /10
TEXHOJIOTHYECKOIO
ob6opynosanus ['PC, oTnensHO
crosiimx ['PII, y3110B yuera
peayLMpOBaHUS raza

B/04.6
IToaroToBka NpeaIoKEHUH 10
MOBBIIICHHIO 3P PEKTUBHOCTU

SKCIUTyaTaluu
TEXHOJIOTMYECKOI0
obopynosanus ' PC, oTnensHO
crosamux ['PII, y3m0B yuera u
peayLuupoBaHus ra3a

C

OpraHuzanuoHHO-
TEXHUYECKOE COMPOBOK/ICHUE
JKCIUTyaTaluu
TEXHOJIOTMYECKOTO
00opy1oBaHus I'PC,
otnenbHo  crosmux  I'PII,
y3JI0B ydera u
peayLHpOBaHUs raza

C/01.6
KoHTpoJib BbINIONTHEHUS
MIPOU3BOICTBEHHBIX
roKaszaresieu
MoJipa3AesIeHUsIMU 110
JKCIUTyaTaluu
TE€XHOJIOTMYECKOI0
obopynoBanus ' PC, otnensHO
crosimx ['PII, y3110B yuera
peayLHUpOBaHUS raza

C/02.6
Opranu3anuoHHO-TEXHUIECKOE
obecnieuenne TOwuP, J10
TEXHOJIOTHYECKOr0
obopynoBanus ' PC, oTnensHO
crosimx ['PII, y310B yuera n
penylnupOBaHUs ra3a

C/03.6




HanmenoBanme
npogeccuoHAJIbHBIX
cranaapros (I1C)

Koa, HauMeHoBaHHE U
YPOBeHb KBAJTU(PUKATMHU
OT®, na xoTopsle
OpPHEHTHPOBaHA
JUCIUILINHA

Kon u HaumeHoBaHue
TPYAOBbIX (PYHKUIMH, HA
KOTOpbI€ OPHEHTHPOBAHA
AUCHHUILIMHA

Pa3paboTka u BHeApeHue
IIPEIIOKEHUH 110
3 dexTuBHOMY U
MEePCIEKTUBHOMY Pa3BUTHIO
JKCIUTyaTaluuu
TEXHOJIOTMYECKOTO
ob6opynosanus ['PC, oTnensHO
crosiimx ['PII, y3i10B yuera u
peayLHMpOBaHUs raza




1.4. Kommerennuu oOywaromerocs, (GpopmMupyembie B pe3yibTaTe OCBOCHHUS

JUCHUTIINHBI
HaunmenoBanmue Kon n Kon n HaumeHoBanue Ilepeyenn
KaTeropuu HHAMKATOPA IVIAHUPYEMbIX
HaMMEHOBaHHe
(rpynmnsr) . AOCTUIKEHHU S pe3yJIbTaToB
o KOMIIeTeHIM I
KOMIIeTEeHIIM I KOMIIETeH LU o0yueHust
HA YpOBHe 3HAHUU:
3HaTh
- XUMHU3M U MCXaHU3M
TEPMHUYECKUX u
KaTaJIUTHYECKUX
MpeBpaIlleHU I
KOMIIOHEHTOB He(TH, B
TOM 4YHCJ€ B3aUMHBIX
BBICOKOTEMITEPATYPHBIX
HU3KOTEMIIEPATYPHBIX
NIpEBpallleHUN
YTJICBOZOPO/IOB;
- BJINSHUC
reTepoaToOMHBIX
COeIMHEHHH HepTH Ha
CBOICTBA M  KauecTBO
HeTH u
HeTenpoayKTOB, ux
IMK-1.1 HaTh
OIIK-1. 0 3na CTpOEHUS, COCTaB,
MIPUHLMIIHATIBHBIE o
Crniocoben pemiaTh 0506:HH0CTH CBOMCTBA.
3a7a4d, OTHOCSIIHECS Ha YpoGHe YMEeHUU.
. | MOAENUpPOBaHUSA METE
K TMpoQeccHoHaNIbHON y
NESTENbHOCTH MaTcMaTHYCCKUX, - WCCIENoBaTh (PU3UKO-
[Ipumenenue ’ M3UYECKUX u i
p NpUMeHsIsT METOIBI ¢ XHMHYECKHE  CBOMCTBa
(dyHIaMEHTaTbHBIX XUMHYECKUX YTJICBOAOPOJIOB U IPYTHX
. MOJIETIMPOBAHUS,
3HAHUU IIPOLIECCOB, KOMIOHEHTOB He()TH, UX
MaTeMaTUYECKOro .
HpeﬂHagHaquHHe IJ1g | BIMAHHUEC Ha  CBOHCTBA
aHain3a, He(pTEempOayKTOB
eCTCCTBEHHOHAYUHbIE | O P HPIX posy ’
. 06H_[eI/IH)KeI}{]e ~ | Texnonormucckix -yCTaHABIMBATH  CBSI3U
Y MPOTIECCOB, MEKITY CTPOCHUEM
3HAHUS MOJICKYT u
HAJIMOJIEKYJIAPHBIX

CTPYKTYp KOMIIOHEHTOB
He()TH, UX CITOCOOHOCTHIO
K MEXMOJIEKYIISIPHBIM
B3aUMOJICUCTBUSIM u
(hazoBeIM TIEpexosaM U
CBOMCTBaM
He(TEPOILYKTOB.

Ha YPOBHE HABLIKOS:
BJIAJIETH

- HaBbIKAMU B
MIPUMEHEHUHT
WHCTPYMEHTAIBHBIX
METOJIOB  aHalu3a IS
YCTaHOBJICHUSI CTPYKTYP
He(TAHBIX KOMITOHEHTOB
U W3y4YeHHs WX Ha
MOJICKYJIIPHOM YPOBHE




HaumenoBanue K Koa n naumenoBanue Ilepeuennb
KAaTeropum oA H HHAUKATOPA IUVIAHUPYEMBbIX
HaMMeHOBaHUe
(rpynmbi) . AOCTHKEHUSA pe3yabTaToB
o KOMIIeTEeHIM I
KOMIIeTeHIHil KOMIIETEHIIUH o0y4eHus
HA YpOBHEe 3HAHUU:
3HaTh
- BINAHUC
TeTCPOATOMHBIX
COCIMHCHUH HEePTH Ha
CBOWCTBA M  KauecTBO
HedTH u
He(TENPOIYKTOB, X
CTpOCHM, CcocCTasn,
CBOMCTBA.
Ha ypoGHe YMEHUIL:
YMETBH :
-yCTaHaBJIUBATh CBA3U
OIIK-1.2 VYmertp | MEXIY CTPOCHUEM
UCIIOJIB30BATh MOJICKY T 1
OCHOBHBIE 3aKoHp] | HAAMOJICKYIIAPHBIX

AUCHUILINH UHXXCHCPHO-
MCEXaHUYCCKOIo MOYJIA,

CTPYKTYp KOMIIOHEHTOB
He(TH, UX CTIOCOOHOCTHIO
K  MEXMOJCKYJSIPHBIM
B3aMMOJICHCTBUAM u
(hazoBeIM TIEpEXOMAM |
CBOICTBaM
HEPTEIPOAYKTOB.

Ha YPOBHE HABLIKOG:
BIIAJIETD :

- HaBBIKAMU B
MIPUMEHEHU T
HMHCTPYMEHTAIBHBIX
METOAOB aHamu3a JJis
YCTaHOBJIGHUSI CTPYKTYP
He(TAHBIX KOMITOHEHTOB
U M3y4YeHHS UX Ha
MOJICKYJISIPHOM YPOBHE

OIIK-1.3 YMeThb
HCIOJIB30BATh
OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
TUCIWIUIAH,  [paBWIIa
MOCTPOCHUS

TEXHUYECKUX CXEM H
yeprexen

Ha ypoerne BHAHUN:

3HATh

- XUMH3M U MEXaHHU3M
TEPMHUYECKUX u
KaTaIUTUYECKUX
MIpeBpalleHu N

KOMITOHEHTOB He(pTH, B
TOM qucie B3aUMHBIX
BBICOKOTEMIIEPATYPHBIX
HU3KOTEMIIEpaTyPHBIX
MpeBpaIlleHU I
yIIIEBOIOPOJIOB;

- BIIUSTHUE
reTepOaTOMHBIX
coeauHeHHH HepTH Ha

CBOMCTBA M  KadecTBO
He(TH u
He(pTEIPOIYKTOB, HUx
CTPOEHHS, COCTaB,




HanmenoBanue
KaTeropuu

(rpynmsbi)
KOMIIeTeHIN I

Koa n
HAUMEHOBAHHE
KOMIIeTeHI NI

Kox m HamMeHOBaHnEe
HHAUKATOPA
JOCTHKEHUS

KOMIIETEHI[HH

Ilepeyenn
MJIAHUPYEeMBbIX
pe3yJ1bTaToB
00yueHust

CBOMCTBA.

Ha YpoeHe YMeHUl.
YMETh

-yCTaHaBIIMBaTh  CBS3HU
MEXITy CTpOCHHEM
MOJICKYT u
HaJIMOJICKYJISPHBIX
CTPYKTYp KOMITOHEHTOB
HEPTH, UX CITOCOOHOCTHIO
K MEKMOJIEKYJIAPHBIM
B3aMMOJCHCTBUSM u
(a3oBBIM TIepexofaM u
CBOMCTBaM
He(TEIPOTYKTOB.

HA YpOBHE HABBLIKOE.
BJIAJIEThH

- HaBBIKAMHU B
NIPUMCHCHUU
WHCTPYMEHTAIBHBIX
METOJIOB  aHajm3a I
YCTaHOBJIEHUSI CTPYKTYP
He(l)TSIHI)IX KOMIIOHCHTOB
U W3yuyeHHWs WX Ha
MOJIEKYJISIDHOM YPOBHE

OIIK-1.4 Bianets
OCHOBHBIMM METO/IaMH,
UCIOJIb3yEMbIMU
reojoramu,
UHTEPIIPETALNN TaHHBIX
reousndecKux
HCCJICIOBAHUM,
TEXHHUKO-
9KOHOMHUYECKOTO
aHaJIu3a, HaBbIKaMU
COCTaBJieHUs]  paboumx
IIPOEKTOB B  COCTaBe
TBOPYECKON KOMaHBI,

HA YPOBHE 3HAHUM.
3HATh

- BIIUSIHUE
reTePOATOMHBIX
COeIMHEHNH HedTH Ha
CBOICTBA M  KauecTBO
HeTH u
He(TEPOTYKTOB, ux
CTPOCHHS, COCTaB,
CBOICTBA.

HA YPOBHEe YMEHU:
YMETh

- HccnenoBaTh (UBHKO-
XUMHYECKHE  CBOWCTBA
YTIEBOJOPOIOB U IPYTHUX
KOMITOHEHTOB HE(TH, UX
BIIUSHUE HAa CBOMHCTBa
He(TENPOITYKTOB,
-yCTaHaBJIMBaTh  CBS3HU
MEXITy CTPOCHHUEM
MOJIEKYT u
HaJMOJIEKYJISIPHBIX
CTPYKTYp KOMITOHCHTOB
He()TH, UX CITOCOOHOCTHIO
K MEXMOJIEKYJIISIPHBIM
B3aUMOJICUCTBUSIM u
(hazoBeIM TIEpexosaM U
CBOMCTBaM




HaumenoBanue K Koa n naumenoBanue Ilepeuennb
KAaTeropum oA H HHAUKATOPA IUVIAHUPYEMBbIX
HAHMEHOBaHMe
(rpynmbi) . AOCTHKEHUSA pe3yabTaToB
o KOMIIeTeHI Ui
KOMIIeTeHIHil KOMIIETEHIIUH o0y4eHus
HEPTEPOAYKTOB.
HA YpOo8He HABBIKOG:
BIIAJIETh
- HaBbIKaMH B
IIPUMCHCHUU
HWHCTPYMCHTAJIbHBIX
MCTOAOB aHalInM3a OJId
YCTaHOBIICHHSI CTPYKTYD
He(bTSIHBIX KOMIIOHEHTOB
)41 HU3YUCHUA ux Ha
MOJIEKYJIIPHOM YPOBHE
HA YpOBHe 3HAHUIL:
3HaTh
- BJIMSTHUC
reTepOaTOMHBIX
coeauHeHnHd HepTH Ha
CBOMCTBa n Ka4yCCTBO
He(TH u
HEPTENPOIYKTOB, nux
CTpOCHMUA, COCTaB,
CBOICTBA.
OIK-1.5 Brasers HA YPOBHE YMEHUIL:
yMETh
HaBBIKaMI{ ACIOBOTO -yCTaHaBJIUBAaTh CBA3U
B3aUMOJICUCTBUS ¢ | mexcry cTpocHHEeM
CEpBHUCHON CIyx00H u MOJIEKY T "
OCHUBATD UX | HaAMOJEKYJISIPHBIX
pEKOMEHJaluu C | CTPYKTYp KOMIIOHEHTOB
y4ETOM He(TH, X CIOCOOHOCTBIO
JKCIIEPUMEHTAIIbHON K MEXKMOJICKYJIIPHBIM
padoThI B3aMMOJICHCTBUSAM u
TEXHOJOTHYECKOTO ‘1’33931’11“ fepexofam  u
OT/ieNa IpeIPHATHS CBOHCTBAM
He(TEPOILYKTOB.
HQ YPOBHEe HABbIKOG:
BJIAJIETh
- HaBbIKaMH B
NPUMCHCHUU
WHCTPYMEHTAJIBHBIX
METOJIOB aHaiaW3a It
YCTAHOBJICHUSA CTPYKTYP
HC(bT?IHLIX KOMIIOHCHTOB
u HU3YUCHU ux Ha
MOJIEKYJIIPHOM YPOBHE
OIIK 4. OIIK-4.1 3Hatp | 14 YPOGHE 3HAHUU:
CrocobeH TPOBOIMTE | TEXHOJIOTHIO 3HaTh 5
Hcnosnb3oBanue U3MEPEHHS U | COIOCTaBIICHUS -~KOMIOHCHTHBIM  cOCTAB
WHCTPYMEHTOB W | HAONIOACHUS, MIPOBEJCHHUS]  TUIOBBIX negTu v APyTHX
YTJII€BOAOPOAHBIX
obopyoBaHus 00pabaTbIBaTh U | DKCIIEPUMEHTOB Ha i
cucreM; -  (U3HKO-
MIPEACTABIIATh CTaHJapTHOM XHUMIGECKHE  CBOMCTBA
AKCIIEPUMEHTANIbHBIE | 000PYI0BaHUU B | OCHOBHBIX KITACCOB
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HaumenoBanue K Koa n naumenoBanue Ilepeuennb
KaTeropuu oA H HHAUKATOPA IVIAHUPYEMbIX
HAUMEHOBaHHe
(rpynmbi) . AOCTHKEHUSA pe3yabTaToB
. KOMIIETeHIIMH
KOMIIeTeHI U KOMIIETeHIIUH o0y4eHus
yIIIeBOIOPOIOB u
reTepOaTOMHBIX
COoeTMHCHUN He(TH;
- OCHOBHBIC THIIBI H
TPUHLUIIBI
KIaccuuianmii - HeH,
He(bTSIHBIX JUCTICPCHBIX
CHCTEM, T'a30B;
- THIIOTE3bI
MIPOUCXOXKICHUS He(DTH;
- METOJIbI aHAJIN3a HE(PTH
U rasa;
- HCTOYHUKHI
nH(pOpMAIH 0 XUMHUHU
He(TH U rasa.
HA YpoeHe YMeHUl.
YMETh
- UCIIOJIb30BaTh
TIPUHIUIIE]
knaccudukanuu
He(Tera3oBbIX CUCTEM;
- TPUMEHATH 3HAHHUA O
COCTaBE M  CBOMCTBAX
HepTH W  Taza B
naGopatopu W Ha COOTBETCTBYIOIIHX
pacuerax;
JTAaHHBIE MPOU3BOJICTBE,

- OIpeaeNsiTh OCHOBHEIE
(hM3UKO-XUMUYECKHE
XapaKTEePUCTUKU
BEIIECTB; - UCIIOJIH30BATh
(hm3UKO-MaTeMaTHICCKUN
anmapaTr Uil perieHHs
pacYeTHO-aHATUTHIECKHUX
3a/1ay;

- aHAIM3UPOBAThH
MTOJTy9aeMYI0 u3
HUCTOYHHKOB

“H(GOPMAIUIO 110 XUMUHU
HedTH U Taza.

Ha YPOBHE HABBIKOG:
BJIAJIETH

- HaBbIKaMH BBITIOJIHCHHUA
OCHOBHBIX CTaHJApTHBIX

HUCIIBITAaHUI o
OTIPENICIICHUIO  (PU3UKO-
XUMHUYECKHX CBOICTB
HedTH;

-METOJIaMH OTIPEICTICHUS

cocTaBa u pacuera
CBOICTB rasza o
pe3yabTaTam ero

xpomarorpahuaeckoro
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HanmenoBanue
KaTeropuu

(rpynmsbi)
KOMIIeTeHIN I

Koa n
HAUMEHOBAHHE
KOMIIeTeHI NI

Kox m HamMeHOBaHnEe
HHAUKATOPA
JOCTHKEHUS

KOMIIETEHI[HH

Ilepeyenn
MJIAHUPYEeMBbIX
pe3yJ1bTaToB
00yueHust

aHamm3a;
- MeToJaMHu IepecueTa
roKasaTeyen CBOICTB
He(TH U ra3a Ha pas3HbIe
YCIIOBUS;

- HaBBIKAMH H3yYCHHS H
COTIOCTABIICHHS
Pa3HO00pa3HbIX
HCTOYHUKOB
nHpOpMAITUU TI0 XUMHH
HedTH U rasa

BUJIOB

OIIK-4.2
o0pabaThIBaTh
pe3yabTaThl Hay4HO-
HICCIIEN0BATENbCKOMN
ACATCIIbHOCTH,
UCIIOJIB3YSl CTaHAAapTHOE
obopyoBaHue,
MpUOOPBI U MaTEPUAITBI,

YmMmern

HA YpOBHEe 3HAHUU
3HATh

-KOMIIOHEHTHBIA ~ COCTaB
He(TH u IpyTUX
YTIIEBOIOPOTHBIX
cucreM; -  (U3HKO-
XMMUYECKHE  CBOWCTBa
OCHOBHBIX KJIaCCOB
yIIIEBOIOPOJIOB u
reTepOaTOMHBIX
COeTUHEHHUN HE(TH;

HA YpOGHe YMEeHUU.
YMETH

- OMpeneNsiTh OCHOBHBIC
(U3UKO-XUMUUECKHE
XapaKTePUCTHKH
BEILIECTB; - UCIIOIH30BATh
(pu3HUKO-MaTeMaTHUCCKUN
anmapar Uil peleHHs
pacyeTHO-aHATUTHYECKUX
3ajau;

- aHaJIM3UPOBATh
MOJTy4aeMylo u3
HNCTOYHHKOB
UHQOPMAIMIO TI0 XUMHUH
He(TH U rasa.

HA YPOBHE HABLIKOG:
BJIAJETH

-METO/IaMH OIIPE/ICIICHHS

cocTaBa H  pacuera
CBOWCTB rasa o
pe3ynbTaTam ero
xXpomarorpapuaeckoro
aHaImn3a;

- MeToJaMHu Iepecuera
roKasaTeyen CBOICTB
He(TH U ra3a Ha pas3HbIe
YCJIOBUS,

- HaBBIKAMH HM3YYCHHS H
COTIOCTAaBJICHUS
pa3HOOOpAa3HbIX  BHUJIOB
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HanmenoBanue
KaTeropuu

(rpynmsbi)
KOMIIeTeHIN I

Koa n
HAUMEHOBAHHE
KOMIIeTeHI NI

Kox m HamMeHOBaHnEe
HHAUKATOPA
JOCTHKEHUS

KOMIIETEHI[HH

Ilepeyenn
MJIAHUPYEeMBbIX
pe3yJ1bTaToB
00yueHust

HNCTOYHUKOB
vH(GOpMAIUK TI0 XUMUHU
HedTH M Ta3a

OIIK-4.3
TEXHUKOMN
AKCIEPUMEHTUPOBAHUS
c HCIOIb30BaHUEM
MaKeTOB MPOrpamMM

Bnanets

HA YPOBHE 3HAHUM.
3HATh

- OCHOBHBIE THIIBI H
MIPUHIIATIBI
Kinaccudukanmii - HeTH,
HEe(TAHBIX TUCIEPCHBIX
CHCTEM, T'a30B;

- TUITOTE3BI
MIPOUCXOXKICHUS He(DTH;

- METOJIbI aHAJIN3a HE(PTH
Y Ta3a;

- HUCTOYHHUKH
nHpOpMAIUU TI0 XUMHH
He(TH U rasa.

Ha YpoeHe YMeHUl.
YMETh

- aHAIIM3UPOBAThH
MTOJTy9aeMYI0 u3
HUCTOYHHUKOB
“H(OPMAIUIO 110 XUMUHU
He()TH U Ta3a.

Ha YPOBHE HABBIKOE.
BJIAJIETH

- MeToJaMH TepecueTa
roKasarelien CBONCTB
He()TH W raza Ha pasHbIe
YCIIOBUS;

- HaBBIKAMHM M3YYCHHS U
COTIOCTABIICHHUS
Pa3HOOOPa3HBIX
HACTOYHUKOB
nHGOPMAIUK 10 XUMUHU
HedTH M Taza

BHUJIOB

2. MecTo mucuumiuHbl B cTpykrype OITOIT

Hucrumumaa b1.JI(M).b.18 «Xumus HedTn u razay peamusyercs B paMKax
oOs3aTenbHOM yacT bioka 1 «/lucuummuael (MOyJis1)» NporpaMMbl OakanaBpHuara.

JucuumuirHa npenogaeTcss o0y4aromMcsl 0 OYHO-3a04HON (hopme — BO 2-M
CEMECTpE.

HuciuminHa «XuMusg HepTH W Ta3ay SBISIETCS MPOMEXKYTOUYHBIM HTArioM
dbopmupoBanus kommnerenmuit OI1K-1, OIIK-4 B nporecce ocBoenust OITOII.

JuctumnHa «XuMus He(TU U ra3a) OCHOBBIBACTCS HA 3HAHUSX, YMEHUSX U
HaBbIKaX, MPUOOPETEHHBIX MPU U3YUCHUH JUCIUIUINH: Maremartuka, Pusnka, Xumusl,
Teopernueckas MexaHuka, COINpPOTUBICHHE MaTepHanoB, YueOHas MpaKTUKa:
O3HAaKOMMTENbHAs  (CTallMOHAapHas,  Bble3[Has)  MpaKkTUKa, W SBISAETCS
NPEAIIECTBYIOEN Uil M3y4YEHUs AMCUMIUIMH: MeTpoiiorus, cTaHaapTh3alus U
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ceptuduKanus, DIEKTPOTEXHUKA U 3JIEKTPOHUKa, TermioTexnuka, ['ocyaapcTBeHHas
WUTOTOBas arrecTalus: MNOATOTOBKA K CIade M cJadya IOCyJapCTBEHHOIO JK3aMEHa,
['ocynapcTBeHHass MTOroBas aTTECTAlMsl: BBINOJHEHHE, NOATOTOBKA K IPOLEAYPE
3aIUTHI U 3aIIUTA BHITYCKHON KBAIM(PUKALUOHHON pabOTBHI.

®opMoil MPOMEKYTOUHOM aTTECTALMM 3HAHUI 00y4YaeMbIX MO OYHO-3a0YHOU
(opMe 3K3aMEH B 2-M CEMECTpE.
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3. O0beM IMCHUNIMHBI

OO6mIast TpyJ0€MKOCTh AUCITUIUIMHBI COCTAaBJISET 4 3aueTHBIX enuHuilbl (144
aKaJIeMUYECKHX Yaca), B TOM YHUCIIe
04YHO0-3204Hasi GpopMa O0yUYeHHSI:

Cemectp 2

JIEKLIUHU 8

J1a00paTOPHBIE 3aHITHS 18
CEMHUHAPBI U TPAKTUYCCKHIE 3aHSITHS -

KOHTpOJIb: KOHTaKTHas paboTa

KOHTPOJIb: CaMOCTOSITEIbHAsL padoTa 36
pacueTHo-rpaduyecKue padoThl, KYpcOBbI€ paOOoThI (TPOEKTHI): KOHTAKTHAasA paboTa -

pacueTHo-rpadgudecKkrue paboThl, KypCcOBbIE pabOThI (ITPOCKTHI): CAMOCTOSITEIIbHAS -

paboTta

KOHCYJIbTAIIUU 1

Konmaxmmnas paboma 26
Camocmosmenvras paboma 82

Bua npomexxytouHoit arrectanuu (popMa KOHTPOJIs): HIK3aMEH
4. Conep:kanme TMCHUILUIMHBI, CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aesiam)

OuHo-3204Hasi popMa 00yueHHsI

KonnuecTtBO yacoB Kon

KOHTaKTHas pa60Ta HNHAIUKATOpa

Tema (Pa3IleJI) JIeKIM | J1a00opaTOpHBL H;Zﬁ?;igise C?_I};zcl;r;ggfgb I[OCTI/I)KCHEIP’I

n C 3aHATHS TS KOMIICTCHIIUN
1. OcHOBBI  OpraHU4ecKOM OIIK-1.1,
XUMHUH. [IpenenvHbie OIIK-1.2,
YTIIEBOJOPOBI (anmkaHbI u OIIK-1.3,
nuKiIoankanel).  HempenenbHbie OIIK-1.4,
YIJIEBOJOPOABI (QJTKEHBI, aIKUHBL, | 2 4 - 18 OIIK-1.5,
AJTIKaTUEHBI ). ApoMarudeckue OIIK-4.1,
YIJIEBOJAOPOABL. OIIK-4.2,
OKCHEPUMEHTAIBHOE TOIyYEHUE OIIK-4.3

Y OTIpeJIeTICHUE.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
2. Kucnopon-, aszor- wu OIK-1.4
CEpOCOJIEPKAILNE  COCIUHEHUS. 1 4 - 16 OIK-1 ’ 5’
I'eTepoaTomMHBIE COEAMHEHUS. OITK-4.1,
OIIK-4.2,
OI1K-4.3
OIIK-1.1,
OIIK-1.2,
3. XuMHYECKHI cocTaB HEDTH. OIIK-1.3,
Knaccudukanus u 2 2 - 16 OlIK-1.4,
MIPOMCXOXKICHHE HEPTH. OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
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Tema (pazgen)

KonnuectBo yacos

KOHTaKTHas paboTa

JICKOH

11a00pPaTOPHEI
© 3aHATHS

CEeMHHAphI I
NPAaKTHYECKUE
3aHATHS

CaMOCTOSTEb
Has paboTa

Kox
HHIUKATOpa
JOCTHKEHHUI

KOMIICTCHIUH

4. Hedtp kax npucnepcHas
cucTeMa, ee OCHOBHBIC (DU3UKO-
XUMHUYECKHE CBOMICTBA U METOJIbI
UX OIPENIEICHUS

16

OIK-1.1,
OIK-1.2,
OIK-1.3,
OIK-1.4,
OIIK-1.5,
OIK-4.1,
OIIK-4.2,
OIK-4.3

5. XuUMHYECKHM COCTaB WU
KJIacCUpUKaMsT TPUPOIHBIX H
TEXHOINeHHBIX Tra30B. (OCHOBHBIE
(DUBUKO-XMMHYECKHE  CBOMCTBA
ra3oB U METOJbl UX ONPEACICHUS
U pacuera.

15

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Koncynpranuu

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

Konrtpons (3x3aMeH)

36

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3

UTOIoO

27

82

5. OOpa3oBaTe/ibHbIE

AUCIHUIIIHHDBI

TEXHOJIOT'MH,

INPpUMEHACMBbIC

npu

OCBOCHHMMH

Metoauka npenojaBaHusl AUCHMIUIMHBI U peanu3alus. KOMIETEHTHOCTHOI'O
HOJIX0/J]a B U3JIOXKEHUH U BOCIIPUSATHH MaTepHalia MpeayCMaTpUBaeT UCIOJIb30BaHNE
ClIeYIOmUX (OpM MPOBEIEHUS TPYNIOBBIX, UHIUBUYaJbHBIX, 8y AUTOPHBIX 3aHATUN
B COUETAaHMHM C BHEAYAUTOPHON paboToil ¢ 1enbio (HOPMUPOBAHMS U PA3BUTHUSA
po(ecCHOHaTBHBIX HABBIKOB 00YUYaOIIUXCS:

- BO BpeMs JIEKLIMOHHBIX 3aHITHI UCHOJIB3YIOTCS MPE3EHTALMHU C IPUMEHEHUEM
CIIaiiIoB ¢ TrpaduueckuM U TaOJUYHBIM MATEPHAIOM, a TAKXe pa3d00p TUIUYHBIX
CUTYyallUii, YTO TMOBBIIIAET HArJISJHOCTh M HMHPOPMATUBHOCTb HCIOIb3YEMOTO

TCOPETUUCCKOIroO MaTepuajia;
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- IPAKTUYECKUE 3aHATHUS MPEyCMATPUBAIOT UCIIOIH30BAHUE TPYIIIIOBOM (POPMBI
oOy4eHHs, KOTOpas TMO3BOJSET cTyAeHTaM J(O(PEKTUBHO B3aWMMOJCHCTBOBATH B
MUKpPOTpyNTIaXx TMpUu OOCYXKICHUH TEOPETUYECKOTO0 MaTepuaia, BBITIOJHECHUE
MPAKTUICCKUX YIIPAKHEHUH;

- HCTIOJIH30BAaHUE TECTOB JJII KOHTPOJIS 3HAHUH;

- IOJITOTOBKA pedepaToB U JOKJIAIOB IO CAMOCTOSTEIBHON paboTe CTYIEHTOB U
BBICTYIUICHHE C JOKJIAJOM MEepell ayauTOpheH, 4TO CIOCOOCTBYET (POpMHpPOBAHUIO
HAaBBIKOB YCTHOTO BBICTYIUICHHS 110 HW3y4aeMOM TeM€ M  aKTUBH3UPYET
M03HABATEIbHYIO aKTUBHOCTD CTYICHTOB.

B pamkax ydeOHOro Kypca TakKe MOTYT OBITh OpPraHW30BaHBI U TPOBEICHBI
BCTPEYM C  MPEJACTABUTEISIMU  POCCHUUCKMX M 3apyOEKHBIX  KOMITAHHH,
rOCYJapCTBEHHBIX M OOIIECTBEHHBIX OpPTaHU3AIMM, MacTep-KIAcChl JKCIEPTOB U
CTIEIUATHCTOB.

6. IIlpakTyeckas MOArOTOBKA

[IpakTHyeckass MOArOTOBKA peaqu3yeTcsl MyTeM MPOBEACHUS MPAKTUYECKUX
3aHATUN, TPEAyCMATPUBAIOIINX y4acTHE OOYUYarOIIUXCS B BBIMOJHEHUHU OTICIBHBIX
AJIEMEHTOB pPaboT, CBSI3aHHBIX C Oyaymied npodeccuoHaIbHON AESITEIbHOCTHIO.
OO0beM 3aHATHI B (pOpMe MPAKTUUECKOM MOJATOTOBKU COCTaBjsieT 2 vac. (1o O4HO-
3a04HOM (popme oOyueHusl)

OuHo-3204Has popma 00yueHHs

Konnu Kox
dopma WH/IMKATOpa
Bun 3agarus Tema 3angaTusa €CTBO o
MPOBEACHUS JOCTHIKEHHI
BRSO KOMIICTCHIINU
OIIK-1.1,
JlaGopaTopHas paborta OIIK-1.2,
IIpaKTHYec «Onpenenenue ¢buzuko- I'pynmnoBas OIIK-1.3,
XAMHYECKUX  CBOWCTB  HePTH KOMaHHas OIIK-1.4,
Koe 2
(TUTOTHOCTB, yCJIOBHast u pabora, OIIK-1.5,
3aflaHme KUHEMaTHYeCKas BSI3KOCTb, o0CyXIeHHe OIIK-4.1,
TeMIepaTypa 3aCThIBAHU )» OIIK-4.2,
OIIK-4.3

7. YdeOHO-MeTOAUMYECKOEe o0OeclevyeHHe CaMOCTOATEJbHOH PadoThl
CTYIEHTOB

CamocrosiTenbHas paboTa peadu3yercss B paMKax HpPOrpaMMbl OCBOCHHS
JTUCIHIUTAHBI B CIEIYIOMNX hopMax:

- MpopaboOTKa TEMATHKU CAMOCTOSITENTLHOU PabOThI;

- Hanucanue pedepara;

- BBITIOJTHEHUE UHIUBUIYaIbHBIX 3aIaHUM;

- MOATOTOBKA K cllaye 3adera.

B pamkax y4eOHOTO Kypca MpeaycMaTpUBAIOTCS BCTPEUH C MPEIACTABUTEISIMHU
pOGUIBHBIX MPEATPUATHIA.

CamocrosiTenbHast paboTa MPOBOJUTCS C LEJIbIO: CHUCTEMATH3alUuU U
3aKpEIUICHUsS. TMOJyYEHHBIX TEOPETUYECKUX 3HAHUW M MPaKTUUYECKUX YMEHUH

17



oOyJarolmmxcs; YrIyOJeHUs W pacIIUpeHHs] TEOPEeTHMYECKUX 3HAaHUM CTYJIEHTOB;
dbopMupOBaHUsS YMEHHI HCIONb30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO, YUeOHYIO0 U CIIEHUATbHYIO JIUTEPaTypy; Pa3BUTHS MO3HABATEIbHBIX
CHOCOOHOCTEM M AKTHUBHOCTH  OOYy4YalOIIMXCA:  TBOPYECKOM  HMHUIIMATHBBI,
CaMOCTOSATEIbHOCTH, ~ OTBETCTBEHHOCTH,  OPraHU30BAaHHOCTH;  (POPMHUpPOBAHUE
CaMOCTOSATEIBbHOCTH MBIILJIEHUS, crocoOHoCTeM K CaMOpa3BUTHIO,
COBEPILIEHCTBOBAHUIO M CaMOOpraHu3auuu; (QopMupoBaHus NpodhecCHOHATbHBIX
KOMITIETEHIIUI; Pa3BUTHIO UCCIIEI0BATENLCKUX YMEHUMN CTYIEHTOB.

®opmbl U BHUJIBI CAMOCTOSITEILHOW pabOThl CTYACHTOB: YTEHHE OCHOBHOW U
JIOTIOJIHUTENBHOM JIUTEpaTypbl — CaMOCTOSITENIbHOE M3yu€HUE MaTepuana Io
PEKOMEHTyeMbIM JIUTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTaJI0roM,
CaMOCTOATENBHBIN MOAOOP HEOOXOAMMOW JHTEepaTypbl; paboTa CO CIOBapeM,
CIPaBOYHMKOM; TIOMCK HeoOxoaumon wuHpopmanmuu B cetu VHTepHerT;
KOHCTIIEKTUPOBAaHUE HCTOYHUKOB; pedeprupoBaHUE HCTOYHUKOB; COCTABIICHUE
AHHOTALMM K MPOYUTAHHBIM JINTEPATYPHBIM UCTOYHHKAM; COCTABJICHHE PELIEH3UI U
OT3bIBOB Ha NPOYUTAHHBIM MaTepuai; COCTaBiIeHHE 0030pa MyOJUKALMi MO TEeMe;
COCTaBJIICHHME U  pa3padoTKa TEPMHUHOJIOTMYECKOTO  CJIOBapsi;  COCTaBJICHUE
XPOHOJIOTMYECKOW Tabmuubl; cocraBieHue Oubmumorpaduu (6ubiuorpaduueckon
KApTOTEKH); TMOArOTOBKA K PA3IMYHBIM (QopMaM TeKylled U MpOMEKYTOUHOU
arrectali (K TECTUPOBAHMIO, KOHTPOJBHOM paboTe, 3a4eTy); BBINOJIHEHUE
JIOMallTHUX KOHTPOJIBHBIX pPabOT; CAMOCTOSITEIbHOE BBINOJHEHHE IPAKTUYECKUX
3aJJaHUIl PenpOAYKTUBHOIO THUIA (OTBETHI HA BOIIPOCHI, 33J]a4M, TECTHI; BHIIIOJIHEHUE
TBOPYECKHX 3aJaHU).

TexHonorus opraHu3ay CaMOCTOATEIBHON PabOThl 00YUYaIOLIUXCS BKIIIOUAET
UCTIOJb30BaHUE HMH(POPMAIMOHHBIX U  MaTepHAIbHO-TEXHUYECKUX  PECypCcoB
00pa30BaTEIBHOTO YUPEKACHHUS: OUOIMOTEKY C YMTAJIbHBIM 3aJI0M, KOMIBIOTEPHBIE
KJIACChl C BO3MOXHOCTBIO padoTel B UHTepHer; ayautopuu (KJacchl) s
KOHCYJIbTALIMOHHOM €S TeIbHOCTH.

Ilepen BeIMOIHEHUWEM OOYYAIOUIMMUCS BHEAYJUTOPHOM CamMOCTOSATEIbHOM
paboThl MIpenojaBaTeilb MPOBOJUT KOHCYJIBTHPOBAHUE IO BBINOJHEHHUIO 3aJIaHUs,
KOTOpPBIM BKJIIOYAaeT 1edb 3aJaHusi, €ro COJEpKaHMs, CPOKU BBIOJHEHUS,
OpPUEHTUPOBOYHBIN 00beM pabOThl, OCHOBHBIE TPEOOBAHMS K pe3yjbTaTaM paloThl,
KpUTEpUU OLEHKH. Bo BpeMs BBINOJHEHUS OOYYalOUIMMUCS BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM pa0OThl M IPU HEOOXOAUMOCTH IPENOAABATENb MOKET IIPOBOJUTH
VH/IMBU1yaJIbHbIE U IPYIIIOBbIE KOHCYIbTALIUH.

CaMmocTosiTenbHasi paboTa MOXKET OCYLIECTBISITbCS HMHIMBUIYAJIBHO WU
rpynmnaMu o0ydyarommxcs B 3aBUCUMOCTU OT LEIH, 00beMa, KOHKPETHON TeMaTHKU
CaMOCTOSITENTbHOU PabOThl, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUH 00yUYaOLIUXCA.

KoHTposmp  caMocTOsITENBHONW ~ pabOThl  CTYJAEHTOB  MPEIyCMaTpPHUBAET:
COOTHECEHHUE COACPIKAHUS KOHTPOJIA C LEIIMHU 00y4eHHsI; 00bEKTUBHOCTh KOHTPOJIS;
BAJIUAHOCTh KOHTPOJIS (COOTBETCTBHE NPEABABISIEMBIX 3aJaHUd TOMY, YTO
MpearnoyiaraeTcsi MPOBEPUTH); AU EpEeHINAIUI0  KOHTPOJIbHO-U3MEPUTETBHBIX
MaTepHaJioB.

@OopMbI  KOHTPOJSL CaMOCTOSATENIBHOM paboThl: MPOCMOTP U IPOBEpKa
BBIMIOJIHEHHUSI ~ CAMOCTOATENbHOW  pabOThl  IpemojaBaTelieM;  OpraHu3alus
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CaMOITPOBEPKH, B3aMMOINPOBEPKHU BBIIIOJHEHHOTO 3aJaHUsl B TpymIme; o0CyXIeHue
pe3yJIbTaTOB BHINIOJHEHHOW pabOThI Ha 3aHATUH; MPOBEACHUE TUCHbMEHHOIO OIPOCa;
NPOBEJCHHE YCTHOTO ONpOCa; OpraHu3alus U TMPOBEACHHUE HWHAMBHUIYAIbHOTO
co0eceI0BaHus; OpraHU3allMs U MPOBEAEHUE cOOECeJOBaHUS C TPYNIIION.

Ne

wn Buj yueOHO-MeTOAMY€eCKOro odecrnedyeHunst

L. KonTponbHble 3a1anus (BapyuaHThl).

N4

TectoBble 3agaHus.

Bormpocs! [u1st CaMOKOHTPOJISI 3HAHUM.

3
4. TeMbI TOKIJIAIOB.

3agaHus 11 NOATOTOBKU K IPOMEXYTOYHON aTTEeCTAlluy 110 AUCLUILIIMHE
(Bompocs! k 3x3aMeRy)

T
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8. ®oHj O1LIEHOYHBIX CPEACTB 1JId NMPOBCACHUA TCKYILIECI0O KOHTPOJIA YCIICBAEMOCTH, leOMC)KyTO‘-lHOﬁ aTTrecTalum 1mo
HUTOraM OCBOCHHA TUCHUIIJINHBI

8.1. Ilacnopt ¢oHIA OLEHOUYHBIX CPEICTB

Kontponupyemsie pa3ziens! (TEMbI) Kon u HaumeHoBaHue Hanmenosanue
Ne Nuaukatop JOCTHKEHUSI KOMIIETEHIIUN
JUCIUIIAHBI KOMIIETEHIINH OLICHOYHOT'O CPEJCTBA
1. OIIK-1.1 3naTh mNpUHUMIHATILHBIE
0COOEHHOCTH MOJIETTUPOBAHUS
MaTeMaTHYEeCKUX, buznyecKux u
XUMHYECKHUX IPOLIECCOB,

MpeAHa3HAYEHHBIE JUISI  KOHKPETHBIX
TEXHOJIOTMYECKUX MPOLECCOB,
OIIK-1.2 Ymers HUCIIOIb30BaTh

OIIK-1. OCHOBHBIE 3aKOHEI JTUCIUATIINH
Crniocoben pemarb 3a/1a4yM, | MH)KEHEPHO-MEXaHUYECKOTO0 MOy,
OTHOCSIIINECS K OIIK-1.3 YMeThb HUCIOJIL30BaTh
.« npoecCHOHAIBEHON JIeATeTFHOCTH, | OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX

OCHOBBI ~ OpPraHMYECKOM  XHUMHH.
PUMEHSS METOJIbl | IUCUUIUIMH,  TpaBUiia  MOCTPOCHUS

[IpenenbHbIe yTIaEBOAOPOIBI (AIKAHBI N WHUBHTyaTbHBIC
MOJICIUPOBAHUS, TEXHUYECKUX CXEM H UYepTeKeH

u 1ukiIoankanel). HenpenenabHbie 3aJIaHus; pedepar;
MaTeMaTH4EeCKOI0 aHam3a, OIIK-14 Bnanets OCHOBHBIMU N

YIJIEBOJIOPOABI  (QJIKEHBI, AJKUHBI, YCTHBIN ompoc,
€CTECTBCHHOHAYYHbBIC U | METOJaMH, HCTIOJIB3YEMbIMU T€0JI0TaMU,

AJIKATUCHBI ). ApomaTtuyeckue cobecenoBaHUe; TECT,
OOIIeHKEHEPHbIE 3HAHUS WHTEPIIPETAIIMU TaHHBIX Te0(PU3NIECKUX

YTIIEBOJIOPOIBI. DKCIIEPUMEHTATHLHOE N DK3aMeH
OIIK 4. HCCIICIOBAHU, TEXHUKO-

MOJIYYCHHEC U OIIPCACIICHHUC.
Cnocoben IMPOBOAUTDL UBMEPCHUA U | DKOHOMHUYCCKOI'O aHalin3a, HaBbIKaMH

HaOmo/ieHus,, 00pabaTbIBaTh U | COCTaBJIEHUS pabOyuX NPOEKTOB B
IPEJCTaBIISATh COCTaB€ TBOPYECKOW KOMaH/IBbI,
JKCIIEPUMEHTAJIbHBIE JAHHBIE OIIK-1.5 Bnaners HaBBIKAMH
JIEJIOBOTO B3aUMOJEHCTBHS C CEPBUCHOU
CITy )00 u OIICHUBATH 170'¢
pEKOMEH1alluu c y4ETOM
JKCIIEPUMEHTAIBHON paboThI
TEXHOJIOTMYECKOT0 OTAENA IPEIIPUITHS
OIlIK-4.1 3HaTh TEXHOJIOTHIO
COIIOCTABJICHUSI NIPOBEJCHUS THUIIOBBIX




KonTtponupyemsie paziemnsl (TEMBI)
JUCIUTLIAHBI

Kox n HammenoBanue
KOMIIETEHIINHU

Nuaukatop JOCTHXKEHNS] KOMIIETEHIUN

HanmenoBanue
OLIEHOYHOTI'O CPeICTBa

JKCIIEPUMEHTOB  Ha  CTaHAApTHOM
o0opy0OBaHWM B J1la0OpaTOpuM W Ha
IIPOU3BOJICTBE,

OIIK-4.2  VYmerp  oOpabarbiBaTh
pe3yJIbTaThl HAYYHO-HCCIIEA0BATENBCKOMN
JEeSITETLHOCTH, MCTOJIb3Yys CTaHIAPTHOE
o0opyaoBaHue, puOOPsI U MaTepUAIbI,

OIIK-4.3 Bnanets TEXHUKOU
AKCIIEPUMEHTHUPOBAHUS c
WCIIOJI30BaHUEM MTAKETOB MTPOrPaMM

Kucnopoza-, a30T- u cepocoepxaniue
COCTMHEHMUSL. I'erepoaTomHbie
COCTUHEHMUSL.

OIIK-1.

Cnocoben pemiaTh 3aJa4H,
OTHOCSIIIAECS K
npodeccCHOHATBHOM JeITeIbHOCTH,
TIPUMECHSIS METO/IbI
MOJICTTUPOBAHUS,
MaTEeMaTHYECKOTO aHalu3a,
€CTECTBCHHOHAYYHbBIC u
00IIenH)KeHEPHbIE 3HAHUS

OIIK 4.

Crnioco0eH npoBOIUTh U3MEPEHUS U
HaOmroneHuss, oOpabaTeiBaTh |
MIPEJICTABIATh
9KCIIEPUMEHTAJILHBIC JTaHHBIC

OIIK-1.1 3HaTe mHpUHUMIHAILHBIE
0COOEHHOCTH MOJICITMPOBAHUS
MaTeMaTUYCCKHX, buznuecKux Hu
XHMHYECKHUX MPOIECCOB,
MpeAHa3HAYEHHbIE JUISI  KOHKPETHBIX
TEXHOJOTHYECKUX MPOIECCOB,

OIIK-1.2 YMeTh HCITOIB30BaTh
OCHOBHBIE 3aKOHBI JUCIMITINH
WHXXEHEPHO-MEXaHUYECKOT'0 MOTYJIs,

OIIK-1.3 VYmeTs HCITOJIB30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JNUCIHUIUIMH,  MpaBuja  MOCTPOCHUS
TEXHUYECKUX CXEM U YEPTEkKEN

OIIK-1.4 Bnanerts OCHOBHBIMH
METOJaMH, UCTIOIb3YEMBIMU T€0JIOTaMH,
WHTEPIPETAINH JaHHBIX T€0(QU3UICCKUX
HCCIICIOBAHMU, TEXHUKO-
SKOHOMHYECKOI'0 aHalin3a, HaBhIKaMH
cocTaBieHHs pabodMx TMPOEKTOB B
COCTaB€ TBOPUECKON KOMAaH/bI,

OIIK-1.5 Bnanetsb HaBBIKAMH
JIEJIOBOTO B3aUMOJICUCTBHUSI C CEPBUCHOM

UHJIMBUAyaJIbHBIE
3a/laHus; pedepar;
YCTHBIN o11Ipoc,
cobeceqoBaHuE;, TECT,
9K3aMeH.
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KonTtponupyemsie paziemnsl (TEMBI)
JUCIUTLIAHBI

Kox n HammenoBanue
KOMIIETEHIINHU

Nuaukatop JOCTHXKEHNS] KOMIIETEHIUN

HanmenoBanue
OLIEHOYHOTI'O CPeICTBa

ciryx00it u OLICHHBATH ux
pPEKOMEHTalu| c y4eTOM
AKCIIEPUMEHTAIbHON paboThI
TEXHOJIOTUYECKOTO OT/IeJIa TIPEATIPHUSITHS

OIIK-4.1 3HaTh TEXHOJIOTHUIO
COIOCTABJICHUSI TIPOBEJCHHUS THIIOBBIX
JKCIIEPUMEHTOB  Ha  CTaHAApTHOM
o0OpyI0OBaHWK B Jla0OpaTOpuM W Ha
IIPOU3BOJICTBE,

OIIK-4.2  VYmerp  oOpabarbiBaTh
PE3yJIbTaThl HAYYHO-HCCIIEA0BATEIHCKOM
JEeSITETLHOCTH, WCTOJIB3Ysl CTaHIAPTHOE
o0opyaoBaHue, pUOOPHI U MaTepUAIbI,

OIIK-4.3 Bnanets TEXHUKOUI
IKCIIEPUMEHTUPOBAHUS c
MCIIOJIF30BaHUEM MTAKETOB MTPOrPaMM

XUMUYECKUI COCTaB He(TH.
Knaccudukanus u npouCXokaeHHE
HEPTH.

OIIK-1.

Cnocoben peuiaTh 3a/1auu,

OTHOCAIIHECA

K

npodeccruoHabHOM 1eITeTbHOCTH,
MPUMECHSIS METO/IbI

MO/IETTUPOBAHUS,

MaTEeMaTU4ICCKOI' O aHaJlImu3a,

CCTCCTB eHHOHay‘IHbIG
o0IIenHKEHEPHBIC 3HAHUS
OIIK 4.

n

Crnioco0eH NMpoBOIUTH U3MEPEHUS U

HaOmoneHusi, 00OpabaThIBaTh
HPEJICTABIAT
IKCIIEPUMEHTAIILHBIC TAHHBIC

n

OIIK-1.1 3naTe mNpUHUMIHAILHBIE
0COOEHHOCTH MOJICITMPOBAHUS
MaTeMaTUYCCKHX, buznuecKux u
XUMHYECKUX MPOIIECCOB,
MpeAHa3HAYEHHbIE JUISI  KOHKPETHBIX
TEXHOJIOTHYECKUX MPOIECCOB,

OIIK-1.2 YMeTh HCITOIB30BaTh
OCHOBHEIE 3aKOHBI JUACIUATUIMH
WHXXEHEPHO-MEXaHUYECKOT'0 MOTYJIs,

OIIK-1.3 VYmeTs HCITOJIB30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMUCUUIINH,  TpaBWja  TOCTPOCHUS
TEXHUYECKUX CXEM U YEPTEKEN

OIIK-1.4 Bnanerts OCHOBHBIMH
METOJaMH, UCTIOIb3YEMBIMU T€0JIOTaMH,
WHTEPIPETAINH JAHHBIX T€0(HU3UIECKUX

WHAUWBUAYAJIbHBIC
3a/1aHMS; pedepar;
YCTHBIN o1poc,
coOeceI0BaHNE; TECT,
9K3aMeH
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KonTtponupyemsie paziemnsl (TEMBI)
JUCIUTLIAHBI

Kox n HammenoBanue
KOMIIETEHIINHU

Nuaukatop JOCTHXKEHNS] KOMIIETEHIUN

HanmenoBanue
OLIEHOYHOTI'O CPeICTBa

HCCIICIOBAHMUI, TE€XHUKO-
SKOHOMHMYECKOTO aHajin3a, HaBbIKAMU
cocTaBieHHs pabodMx TMPOEKTOB B
COCTaB€ TBOPUYECKON KOMAaH/bI,

OIIK-1.5 Bnagets HaBBIKAMH
JIETIOBOT'0 B3aUMOJICUCTBUS C CEPBUCHOMN
ciryx00it u OLICHHBATH ux
PEKOMEHIallun c Y4ETOM
AKCIEPUMEHTAIbHON paboThI
TEXHOJIOTMYECKOTO OT/IeNa MPETPUITHS

OIIK-4.1 3HaThb TEXHOJIOTHIO
COTIOCTABIICHUS TIPOBEJCHUSI THUITOBBIX
IKCIIEPUMEHTOB Ha CTaH/IaPTHOM
o0opy0OBaHWM B Jla0OpaTOpuM W Ha
MIPOU3BO/ICTBE,

OIIK-4.2  VYmerp  oOpabarbiBaTh
PE3yJIbTaThl HAYYHO-HCCIEA0BATEIHCKOM
JIeATETLHOCTH, MCIOJIb3Ysl CTaHAapTHOE
o0opyaoBaHue, pUOOPHI U MaTepUAIbI,

OIIK-4.3 Bnanets TEXHUKOUI
IKCIIEPUMEHTUPOBAHUS c
HCIIOJIh30BAHUEM TAKETOB MPOTPaMM

Hedtp kaxk aucnepcHas cucrtema, ee
OCHOBHBIE (bU3NKO-XMMHUYECKHE
CBOMCTBA U MCTOABI UX OIIPEACTICHUA

OIIK-1.

Cnocoben pemiaTh 3aJa4H,
OTHOCSIIIHECS K
npodeccHoHATbHOM JeITeIbHOCTH,
HpI/IMeHSISI METOAbI
MOJICTTUPOBAHUS,

MaTeMaTUIECKOr0 aHalu3a,
€CTECTBCHHOHAYYHbBIC u

00IIenH)KeHEPHbIE 3HAHUS
OIIK 4.

OIIK-1.1 3naTe mNpUHUMIHAILHBIE
0COOEHHOCTH MOJICITMPOBAHUS
MaTeMaTUYECKUX, buznuecKux U
XUMHYECKUX MPOIIECCOB,
MpelHa3HaYeHHbIE JUIsi KOHKPETHBIX
TEXHOJIOTHYECKUX MPOIECCOB,

OIIK-1.2 YMeThb HCITOIB30BaTh
OCHOBHEIE 3aKOHBI JUACIUATUIMH
WH)XCHEPHO-MEXaHHUYECKOTO MOTYJIS,

OIIK-1.3 VYmeTs HCITOJIB30BAaTh

UHJIMBUAyaJIbHBIE
3a/laHus; pedepar;
YCTHBIN o11Ipoc,
cobeceqoBaHuE;, TECT,
9K3aMeH
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KonTtponupyemsie paziemnsl (TEMBI)
JUCIUTLIAHBI

Kox n HammenoBanue
KOMIIETEHIINHU

Nuaukatop JOCTHXKEHNS] KOMIIETEHIUN

HanmenoBanue
OLIEHOYHOTI'O CPeICTBa

CriocobeH npoBOAUTH U3MEPEHHS U
HaOmroneHusi, oOpabaTeiBaTh |
OpeACTaBIATH
9KCIIEPUMEHTAIBHBIC JTAHHBIC

OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JIUCUUIUIMH,  TpaBWja  HOCTPOCHUS
TEXHUYECKUX CXEM U YEPTEKEN

OIIK-1.4 Bnanerts OCHOBHBIMU
METOJaMH, UCIIOIb3YEMBIMU T€0JIOTaMH,
MHTEPIPETAINH JaHHBIX T€0(QU3UICCKUX
HCCIICIOBAHMUI, TE€XHUKO-
SKOHOMHMYECKOTO aHajin3a, HaBbIKAMU
cocTaBieHHs pabodMx TMPOEKTOB B
COCTaB€ TBOPUYECKON KOMAaH/bI,

OIIK-1.5 Bnagets HaBBIKAMH
JIETIOBOT'0 B3aUMOJICUCTBUS C CEPBUCHOM
ciryx00it u OLICHHBATH ux
PEKOMEHIallun c Y4ETOM
AKCIIEPUMEHTAIbHON paboThI
TEXHOJIOTMYECKOTO OT/IeNa MPETPUATHS

OIIK-4.1 3HaThb TEXHOJIOTHIO
COTIOCTABIICHUS TIPOBEJCHUS THUITOBBIX
JKCIIEPUMEHTOB Ha CTaH/IaPTHOM
o0OpyI0OBaHWK B Jla0OpaTOpuM W Ha
MIPOU3BOJICTBE,

OIIK-4.2  VYmerp  oOpabarbiBaTh
pe3yabTaThl HAYYHO-HCCIIEI0OBATEIBCKON
JIeATETLHOCTH, MCIOJIb3Ysl CTaHAapTHOE
o0opyaoBaHue, pUOOPHI U MaTepUAIbI,

OIIK-4.3 Bnanets TEXHUKOUI
SKCIIEPUMEHTUPOBAHUSA c
HCIIOJIh30BAHNUEM TAKETOB MPOTPaMM

XUMUYECKU
Kiaccuukanus
TEXHOTCHHBIX
(bU3MKO-XMMHYECKUE CBOMCTBA ra3oB

COCTaB u
TIPUPOJTHBIX u
ra3os. OcCHOBHEBIE

OIIK-1.

Cnocoben pemiaTh 3aJa4H,
OTHOCSIIIHECS K
podecCHOHATBHOM JIeITeILHOCTH,

OIIK-1.1 3HaTe mHpUHUMIHAILHBIE
0COOEHHOCTH MOJICITMPOBAHUS
MaTEMaTHYECKUX, buznueckux u
XUMUYECKHX IPOLIECCOB,

WHAUBUYAJIbHBIC

3a/1aHMS; pedepar;
YCTHBIN o1mpoc,
cobeceoBaHUE;, TECT,
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KonTtponupyemsie paziemnsl (TEMBI)
JUCIUTLIAHBI

Kox n HammenoBanue
KOMIIETEHIINHU

Nuaukatop JOCTHXKEHNS] KOMIIETEHIUN

HanmenoBanue
OLIEHOYHOTI'O CPeICTBa

U MCTOJbI UX OIPCACIICHUA U pacucTa.

PUMEHSS
MO/JICIIUPOBAHUS,
MaTeMaTH4ecKoro aHaIN3a,
€CTeCTBEHHOHAYYHbIE u
oOIIenHKEHEPHBIC 3HAHUS

OIIK 4.

Cnoco0eH MpOBOIUTE U3MEPEHUS U
HaOmonenusi, oOpabaTbiBaTh |
MIPEACTaBIIATH
9KCHEPUMEHTAIbHBIC JJAHHBIC

METO/IBI

MpeAHa3HAYEHHbIE Uil  KOHKPETHBIX
TEXHOJIOTHYECKHUX MPOIECCOB,

OIIK-1.2 YMeTh HCITOIB30BaTh
OCHOBHEIE 3aKOHBI JUACIUTUINH
MHXXEHEPHO-MEXaHUYECKOT'0 MOJYJIs,

OIIK-1.3 VYmeTs HCIIOJIB30BaTh
OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHBIX
JIUCUUIUIMH,  TpaBWila  HOCTPOCHUS
TEXHUYECKUX CXEM U YEPTEKEN

OIIK-1.4 Bnanerts OCHOBHBIMU
METOJaMH, UCIIOIb3YEMBIMU T€0JIOTaMH,
WHTEPIPETAINH JaHHBIX T€0(QU3UICCKUX
HCCIICIOBAHMUI, TE€XHUKO-
SKOHOMHMYECKOTO aHajin3a, HaBbIKAMU
cocTaBieHHs pabodMx TMPOEKTOB B
COCTaB€ TBOPUYECKON KOMAaH/bI,

OIIK-1.5 Bnagets HaBBIKAMH
JIETIOBOT'0 B3aUMOJICUCTBUS C CEPBUCHOMN
ciryx00it u OLICHHBATH ux
PEKOMEHIallun c y4eTOM
AKCIIEPUMEHTAIbHON paboThI
TEXHOJIOTMYECKOTO OT/IeNa MPETPUITHS

OIIK-4.1 3HaThb TEXHOJIOTHIO
COTIOCTABIICHUS TIPOBEJCHUS THUITOBBIX
JKCIIEPUMEHTOB Ha CTaHAapTHOM
o0OpyI0OBaHWK B Jla0OpaTOpuM W Ha
MIPOU3BOJICTBE,

OIIK-4.2  VYmerp  oOpabarbiBaTh
pe3ybTaThl HAYYHO-HCCIIEI0BATEIBCKON
JIeATETLHOCTH, MCIOJIb3Ysl CTaHAapTHOE
o0opyaoBaHue, pUOOPHI U MaTepUAIbI,

OIIK-4.3 Bnanets TEXHUKOU

9K3aMCH

25




Kontpomupyemsbie paznesnsl (TeMBbI)
JUCIUTLIAHBI

Kox n HammenoBanue
KOMIETEHIIAN

Nuaukatop JOCTHXKEHNS] KOMIIETEHIUN

HanmenoBanue
OLIEHOYHOTI'O CPeICTBa

SKCIICPUMCHTUPOBAHUA
HCII0JIb30BAHHMEM ITAKETOB IIPOI'paMM

C
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Jransl GopmMupoBaHus KoMneTeHuuil B mpouecce ocsoenuss OIIOII npsimo
CBS3aHBI C MECTOM JUCIUIUIMH B oOpa3zoBarenbHON mporpamme. Kaxmplii stam
dbopMupOBaHUS KOMIIETCHI[MU, XapaKTepU3yeTCs ONPEACIICHHBIMU 3HAHUSIMH,
YMEHUSMHU U HABBIKAMU U (MJIM) ONBITOM NPO(EeCCUOHATBHOU AEATENBHOCTH, KOTOPBIE
OLICHUBAIOTCA B MPOLIECCE TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH, MPOMEKYTOUHOMN
aTTECTallUM MO JUCUUIUIMHE (MPAKTUKE) U B IIPOILIECCE UTOTOBOM aTTeCTAIUH.

JMucuuminHa «Xumusg HePTH M Taza» SBISAETCS MPOMEXKYTOYHBIM ITaroM
KOMIUIEKCA JIUCIUIUIMH, B XOJI€ M3Y4YEHHUS KOTOPBIX Y CTYJIECHTOB (OPMHUPYIOTCS
komrereHu OITK-1 n OIIK-4.

®opmupoBanue komnereHuuu OIIK-1 HaunHaeTcss ¢ WM3ydeHHs AUCUUILIMH
«Marematuka», «®usznkay, «XUMUS» U NPOJOIIKAETCS MPU OCBOCHUU JUCUMIUIMH
«Teopernueckass MexaHuka», «CONpPOTUBICHHE MaTEpPUATOBy. 3aBepLIACTCA
dbopMupoBaHWE  yKAa3aHHOW  KOMIIETEHIIMM TPH  TMOATOTOBKE W  CHauu
«l'ocymapcTBeHHass UWTOroBas arTecTalusl: MOATNOTOBKA K cJade W  cjada
rOCyIapCTBEHHOTO 3K3aMEHAY.

®opmupoBanue komnereHuuu OIIK-4 HaumHaercs ¢ M3ydeHUs OUCLUILIMHBI
«Duzukay, «XuMus» U NPOAOJKAETCS MPU OCBOCHUM JUCHUIUIUH « Teopernueckas
MexaHukay, «CONMpOTUBIICHUE MATEPUATIOB», «MeTponorus, CTaHIapTU3alUs |
cepTudUKausy, « IIEKTPOTEXHUKA U AIEKTPOHUKAY, « TeroTexHukay. 3apepiiaeTcs
dbopMupoBaHHe  yKa3aHHOW  KOMIIETEHIIMM MpH  MOJATOTOBKE M Cllauu
«l'ocynapcTBeHHass HWTOroBas aTTECTAIMSA: BBINOJHEHWE W 3alllUTa BBITYCKHOU
KBaTU(UKAIIMOHHON pabOThD».

Urorosast omenka cdopmupoBannoctd kommerennuit OIIK-1, OIIK-4
ONpeeNsaeTcs B IEpUO] NOJATOTOBKH M CIa4d FOCYIapCTBEHHOTO SK3aMEHa.

B npouecce u3yuyeHusi IMCHUIJIMHBI, KOMIIETEHIIUN TaKkxke GopMUPYIOTCS
MOJ3TAIHO.

OcHoBHbiMU 3Tanamu  popmupoBanust OIIK-1, OIIK-4 mnpu wu3zyyeHuu
mucuuminabl B1.JI(M).b.18 «Xumus HedTH U razay SBISETCS MOCIEA0BATEIHLHOE
U3YYEHHUE COIEPKATENBHO CB3AHHBIX MEXAY CO00M TeM yueOHbIX 3aHsATui. 3yueHue
KOKIOW  TeMbl  MpeAroJiaraeT  OBJIQJACHUE  CTyJEHTaMH  HEOOXOJIUMBIMU
JeCKpUnTopaMu  (COCTaBIAIONIMMU)  KOMIETeHIuA. IS  OIEHKH  YpPOBHS
chOPMUPOBAHHOCTH  KOMIIETCHIIMH B  TIpOlleCCE€  HW3YUYCHHS  JUCHUIUIUHBI
MPEAYCMOTPEHO IMPOBEACHUE TEKYIIErO0 KOHTPOJSI YCIIEBAEMOCTH [0 TEMaMm
(pa3nenam) AMCHMIUIMHBI U MPOMEKYTOYHOM aTTECTAIlMU MO TUCHIUIITUHE — SK3aMEH.



8.2. KonTposbHbIe 3aJaHUsl M MATepPUAJIbI, HEOOXOAUMBbIE [JISI OLEHKH
3HAHUM, YMEHUI U HABBIKOB U (MJIM) ONbITA AEATEJbHOCTH, XapPaKTEePU3YIOLIUX
Tanbl (POPMHUPOBAHUS KOMIIETEHIIMI B MpoLecce OCBOEHHUs 00pa3oBaTeIbHOM
MPOrpamMMbl

8.2.1. KonTpoabHble Bompocsl 1o TemaMm (pasgenaMm) I
onpoca/codeceI0BAHNA HA 3aHITHSIX

Tewma (pazmen) Bompocsr

1. O6mas xapakTepuCTHKa alIKaHOB.

2. dusnyeckre CBOKCTBA AJIKAHOB.

3. Xumuueckue CBOWCTBa ankaHoB. OOJaCTH TNPUMEHEHUS
MIPOM3BOIHBIX AJIKAHOB.

4. Ctpoenue nukioaikanoB. Homenkiarypa.

5. ®usnueckue cBOMCTBA IuKIoaNKaHoB. CoaepkaHue B HEPTSX.
6. XuMu4ecKue CBOMCTBA IIUKI0AIKAHOB.

7. Pacnpenenenre apoMaTUYECKUX YIIeBOJOPOIOB M0 hpakuusim
HePTH.

8. OCHOBHBIE MPEJCTABUTENU APEHOB B HEPTSIX.

9. ®u3nueckue U XMMHUYECKUE CBOMCTBA apEHOB.

10. IlpucyTcTBHE HEMPEAETBHBIX YTIEBOAOPOIOB B CHIPOW HEDTH.

I. OcHOBBI
OpraHUu4YeCKOu XUMMH.
[IpenenbHble  YraeBOIOPOIbI
(amkaHbBl W [MKJIOATKAaHbI).

Henpenenshubie
11. OCHOBHBIE UCTOUHUKHU U ITyTH MIOJIyYE€HHUS AIKEHOB, TUEHOB U
YTJIEBOIOPOABI (ankeHsl,
QJIKUHOB.
AIICHHBL, AIKAHCHEL). 12. Ompenenenue, obmme GopMybl 1 HOMEHKIIATYypa aJIKCHOB
Apomarnyeckue P ’ pMY yp ’
JMEHOB U aJIKMHOB.
YIJIEBOIOPOAbBI

13. TlepeuncnuTh HENpeaeIbHBIE YTIEBOJOPOIbBI, SBIISIOIIAECS
OCHOBHBIM  CBIpBEM I  HE(PTEXMMHUYECKOrO  CHHTE3a.
TexHomornyeckas cxema IyTH UX epepadoTKH, TPOMEKYTOUHBIC
Y KOHEUYHbIE NMPOTyKThl CHHTE3A.

14. ®uszmyeckue W XUMHYECKHE CBOWCTBA HEIMPEACIIbHBIX
YIJIEBOIOPOAOB. DKCIEPUMEHTAIBHOE OIpeIeTICHHE.

15. Yro Takoe 6pomuoe uncio? Momnoe umcno? st uero oHu
BBEICHBI?

1. Obmas XapaKTEepUCTHKA, COCTaB, CTpOCHHE
KHCIIOpOJICOoIep KaIuX coefnHeHni. dusnueckue cBONCTBA.

2. Xumuueckue cBoirictBa. O0iacTH MPUMEHEHHS TIPOU3BOHBIX
KHCIIOPOJICO/IEPIKAIIUX COSTMHEHUH.

3. OCHOBHBIE THIIBI CEPOOPTAHUYECKUX COEAMHEHNUN HEPTH.

4. CrnocoObl ymaneHUsi CEepPOOPraHHYECKUX COCIMHEHUN u3
He(TAHBIX ¢paknuii. Vcmonb30BaHWE AKCIEPUMEHTATBHBIX
JAHHBIX U PE3YJIbTaTOB MOJIECTUPOBAHUS JIJIsl COBEPIICHCTBOBAHUS
MIPOU3BOJICTBEHHBIX MPOIIECCOB.

5. OCHOBHBIE THIIBI A30TCOICPHKAIIUX COCTUHEHUN HEPTH.

6. A3oTcojiepkalue COCIMHEHMs, 00JIalalolne CBOWCTBAMHU
OCHOBaHMIl.

7. O01mas XxapakTepucTHKa CMOJ U ac(haIbTCHOB.

8. OcobeHHOoCTH ac(albTOreHOBBIX KUCIOT.

9. Tpynmel, Ha KOTOpbIE TOIPA3NCISIIOT MUHEpPAIHHBIC
KOMIIOHEHTHI He(PTH.

1. I'urmoTe3sl MPOUCXOKACHHS He(PTH.

2. Knaccel yrieBogoponoB HedTH: coAepKaHHE, CTPOCHUE,
($ha3oBOE COCTOSIHHE TIPH HOPMAJIBHBIX YCIIOBHSX.

3. Cmonbl u acdalbTeHbl: colepkaHue B He(TH, METOMbI

2. Kucnopon-, azor- u
cepycojiepXKaiue COeIUHEHMs.
I'eTepoaTomHbie COETMHEHMUS.

3. XumHueckuil cocTaB
Heptu.  Kiaccupukamus wu
MIPOUCXOXKICHNE HEDTH.
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Tewma (pazgen)

Bomnpocel

BbIICNICHUS, (U3WYECKUE CBOICTBa, DSJEMEHTHBIH COCTaB,
XMMHUYECKOE CTPOEHHE, PACTBOPUMOCTb, 3HAYCHHUE.

4. Xumundeckue knaccudukanuu HeTH.

5. Texnonoruyeckas knaccuduxanus neptu (I'OCT P 51858-
2002).

6. DnemeHTHBIN cocTaB He(TH. OCHOBHBIE KIACChl COCTUHEHHH,
coJieprkanirecs B HeTAX.

7. MeTobl BBIICICHHS U UCCIICIOBAHUS COCTaBa HE()TH U rasa.
DkcTpakuus, copouust, ux Buabl. Kpucrammmzanus.

8. uctumnsuuonnsie MeToabl paszaeneHus Hedreil. [leperonka,
pextudukanus. CocTaBieHUE TEXHOJIOTHYECKUX CXEM.

9. Metonbl BbIICTICHUSI U MCCIIEIOBAHUS COCTaBa He()TH M rasa.

Xpomatorpadusi.

10. JIucTHIINSIIMOHHBIE METOABI (PPAKITMOHUPOBAHUS HE(DTH.

11. CopOumoHHbIE u KpUCTAUIM3alIMOHHbBIE METObI
(paKIMOHUPOBAHUS He(TH. CoBepleHCTBOBaHKE

TEXHOJOTMYECKHX MPOIECCOB C IOMOIMIbIO MOJCIUPOBAHMUS
(OUBHYECKUX U XUMHYECKHUX TPOIECCOB.

12. Ileperonka HedTH, ee BUabl. COCTaBICHHE TEXHOJIOTHICCKUX
CXEM U YEPTEKEM.

13. XuMuueckre MEeTOIbl OYMCTKU HepTH 1 HePTEPOTYKTOB.
14. Meronb! obeccepuBanus HeTH ¥ HE(PTEITPOYKTOB.

15. Hedtsnbie sMynibcun, UX 00pa3oBaHKE U 3HAYCHHE.

16. Meroab! pa3pymieHusi HETIHBIX IMYIbCHHA.

4. Hedtp xak mucrmepcHas
cHucTeMa, ee OCHOBHEIE (pH3HKO-
XMMUYECKUE CBOHCTBA U METObI
UX ONpEJeNICHHS

1. Hedtp kak nucnepcHas cucrema. [IpU4MHBI U UCTOYHUKHU
oOpa3oBaHUs yacTUIl B HE(PTH.

2. Knaccuduxanmu HePTIHBIX AUCIEPCHBIX CHUCTEM IO
JMCTIEPCHOCTH, 110 arperaTHOMY COCTOSTHHIO (a3.

3. Hedtp kxak nucmepcHas cucreMa: MOHSTHS arperaTuBHON U
KMHETUYECKON YCTOMYMBOCTH.

4. Accommarbl TmapaUHOBBIX  YITIEBOJAOPOIOB:  YCJIOBUSA
o0pa3zoBaHmUs, CTpOEHHUE, CBOIICTBa, (hakTopsI.
DKCcrepuMEHTAIbHOE ONPEe/IeIICHNE.

5. YTo Takoe IIOTHOCTh KUJIKOCTH?

6. B kakux eguHHIIAX U3MEpsieTCs MIOTHOCTh HeTH?

7. YTo Takoe yJienbHbIN BeC BeliecTna?

8. Kak wnaliTu 00BeM KHJIKOCTH, TJIOTHOCTh U Macca KOTOpOM
W3BECTHBI?

9. Yto Takoe OTHOCUTENbHAS TUIOTHOCTh HEPTH?

10. Kak cBsizaHbl MexJy cOOOM IUIOTHOCTh M YJIEIbHBIA BeC
SKUIKOCTU?

11. Kakue tpeboBanus mpenwssiaser ['OCT 3900-85 «x
TeMIIepaType OnpeAeNieHus] IMIIOTHOCTH He(dTH B J1aOOPaTOPHBIX
yCIIOBUSX?

12. Kak cBsizanbl JUHaMHuYecKas U KHMHEMaTU4yecKas BS3KOCTH
HKUJKOCTHU?

13. Kak 3aBUCHUT BSI3KOCTbH YIVIEBOAOPOJA OT €r0 MOJEKYJISIPHOU
Macchel?

14. Kak usmensiercss KO3QQPUIMEHT KPYTH3HBI BHCKOTPaMMBbI B
3aBUCHMOCTH OT TEMIIepaTyphl?

15. Kakasi BSI3KOCTh OMpeJeNsercss HKCIEePUMEHTaIbHO ¢
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Tewma (pazgen)

Bomnpocel

MIOMOILBI0 BUCKO3UMeTpoB OcTBanbaa uinu [InakeBnya?

16. Kakoii kmacc yrieBogopoJoB He(pTH MMEET HaMMEHBIIYIO
BSI3KOCTb?

17. Kakue HadTeHOBBIC YTIIEBOAOPOILI OYyAyT HMETh Ooiiee
BBICOKYIO BSI3KOCTh IPU IMPOYMX PABHBIX YCIOBUAX?

18. TemmepaTypsl 3aCThIBaHHUS, TOMYTHEHUS, KPUCTAJUTH3AIIIH.
DKcrepuMEeHTAIbHOE OpeieieHne, 000pyI10BaHuUE.

19. Iloka3zarens mnpesnomieHusa. MoneKkyiaspHas W yAelbHas
pedpakiun. DKcrepUuMeHTalIbHOE OllpeieseHIe, 000pya0oBaHNe

20. Dmnektpuueckue cBoiictBa HedTel. IloxkapoomacHOCTh
HedTel u razoB. Temmeparypbl BCHBIIIKH, BOCIUIAMEHEHUS,
CaMOBOCIUIAMEHEHHUS.  OKCIEpUMEHTAIILHOE  OIIPEJEICHUE,
obopyaoBaHue

21. OKTaHOBOE U IIETAHOBOE YHUCIIA.

ra3oB u METOJIbI
ONPENEIICHUS U pacyeTa.

5. XHUMHYECKHIl COCTaB H
KJIACCU(UKAIMS TPUPOIHBIX H
TEXHOIeHHEIX Ta30B. OCHOBHEBIC
(hM3UKO-XUMHUYIECKAE CBOWCTBA

1. Hanumute Gpopmysbl HEYTJIEBOAOPOIHBIX U YTIIEBOJOPOIHBIX
KOMITOHCHTOB HE(TSHOTO ra3a.

2. Owuzuyeckas CYyIIHOCTh METOJa Ta30BOM XpoMaTorpadum.
MonenvpoBaHue pU3NIECKUX MPOLECCOB.

3. YCTpoMCTBO M IPUHITUIT ACHCTBUS XpoMaTtorpada.

4. Yrto Takoe «BpeMsl yACpKUBAHUSI»?

5. Kak BbIYMCIUTH KOMIIOHEHTHBIM COCTaB rasza 1Mo MeETOIy
BHYTpPEHHEN HOpMalln3auun?

ux

IlIkana oneHUBAHUS OTBETOB HA BONPOCHI

[ITkana oneHUBaHUA

Kputepuu onennBanust

OOyyaromuiics TITyOOKO M COAEPKATEIBHO PACKPHIBACT OTBET HA

«OTIHYHO» KKl TEOPETHUUECKUI BOIIPOC, HE IOMYCTUB OMNOOK. OTBET HOCHUT
Pa3BEPHYTHIN U MCUYEPIIBIBAKOLIMI XapaKTep.

OOyyaromuiics B IIEIOM PACKPBIBAET TEOPETUYECKHUE BOIPOCHI,

«XopomIo» OJIHAKO OTBET XOTsl Obl HAa OJUH M3 HUX HE HOCUT Pa3BEPHYTOTO U

HCUCPIIBIBAOIICTO XaApAKTEpA.

«y,Z[OBJ'IeTB OPHUTECIBHO»

OO0yuaromuiicsi B 1I€JIOM PAaCKpPhIBA€T TEOPETUUYECKUE BOIPOCHI U
JIOMyCKaeT s  HETOYHOCTEHW, (parMeHTapHO  pacKphIBaeT
COJIEp’)KaHUE TEOPETHUSCKUX BOMPOCOB HIM WX PaCKphIBaeT
COJIEP>KaTENbHO, HO I0MyCKas 3HAYUTEIbHbIE HETOYHOCTH.

«HeynoBiaeTBOpUTENBEHO
»

OOyuaromumiicss HE  3HAeT OTBETOB Ha  IOCTaBJICHHBIC
TEOPETHUYECKUE BOIPOCHI.

8.2.2. Tembl a4 10KJIa10B (pedeparToB)

1. ITony4yeHre MOHOMEPOB sl KapOOLIEITHBIX [TOJIMMEPOB HA OCHOBE HE(PTIHOTO
cbipbsi. CTaHapTHOE 00OpYI0BAaHUE B JIAOOPATOPUSIX U Ha MPOU3BOJICTBE

2. TlomydyeHne MOHOMEpPOB [UIsl TETEPOLENHBIX IOJMMEPOB Ha OCHOBE
He(dTaHOTO ChIpbs. CTaHAapTHOE 000PYAOBaHHE B JIAOOPATOPHSIX U HA TIPOU3BOJICTBE.

3. [lomyueHue COUPTOB HA OCHOBE HEPTSIHOTO CHIPbS M MX HCIOJIb30BaHUE.
CranmapTHoe 000pyAOBaHKE B Ta0OPATOPUSIX U HA MPOU3BOJICTBE.

4. IlonyuyeHue anbIeru0B Ha OCHOBE HEPTIHOTO CHIPhSI U UX UCIIOIb30BaHUE.
CrangapTHOE 000pYI0BaHKE B JaOOPATOPHUSAX U HA MPOU3BOJICTBE.

30




5. Tlomydyenune kapOOHOBBIX KHCJIOT Ha OCHOBE HE(MTSHOTO CBHIPpbSI M UX
ucnoab3oBanue. CTaHnapTHoe 000pyI0BaHUE B TAOOPATOPHIX U Ha MPOU3BOJICTBE.

6. IlomydyeHue XJIOPOPOM3BOJIHBIX HE(MTAHBIX YIVIEBOJOPOAOB U  HX
ucnoiibzoBanue. CTangapTHoe 000pyJ0BaHUE B 1a0OPATOPUSAX U HA IPOU3BOICTBE.

7. Tlonyyenue N-OpraHMYE€CKUX COCAMHEHUM (aMUHBI, aMUJbl, HUTPUJIbI) Ha
OCHOBE HE(TSHOIO ChIpbS M HUX HCHONb30BaHUE. CTaHAapTHOE 00OpYIOBaHHE B
1ab0opaTopusX U HAa MPOU3BOJICTBE.

8. IIpou3BOACTBO MOTOPHBIX TOIUIMB HA OCHOBE HE(PTIHOTO CBHIPHA.
CocraBiieHHE TEXHOJIOTMYECKON CXEMBI IIPOIIECCa, MOJACIIMPOBAHUE TIPOLIECCa.

9. IlomydeHne MOBEPXHOCTHO-AKTUBHBIX BEIIECTB HA OCHOBE HEPTSHOTO CHIPHSI.
CrangapTHoe 000py/1I0BaHKE B TaOOPATOPHUAX U Ha MPOU3BO/ICTBE.

10.  Tlomyuenue  ¢GTOpPHIPOU3BOAHBIX  yriieBojopoaoB.  CraHmapTHOE
o0opyZ0BaHUE B TA0OPATOPHUSIX U HA IPOU3BOCTBE

11. TIpou3BOACTBO cepycoAepIKaIIUX COCAMHEHWH Ha OCHOBE HE(TSIHOTO
ceIpbs. CocTaBieHNE TEXHOJIOTUYECKON CXEMBI ITPOLIECcCa, MOAECIMPOBAHUE MPOLECCA.

12. TIpou3BOACTBO Macesl Ha OCHOBE HE(MTSIHOTO CHIPbSl U UX HCIOJIb30BaHUE.
CocTaBieHue TEXHOJIOTHYECKOM CXEMBI IIPOLECca, MOJIETMPOBAHKE MPOLECCA.

13. ITpou3BOACTBO MIACTUYHBIX CMA30K Ha OCHOBE HEPTSHOTO CHIPBA.

14. Tepmuueckue mnpeBpallieHuss YrieBoaopofoB Hedtu. Tepmuueckuii
KPEKHHT, MMUPOJIU3, KOKCOBaHUE HEPTIHOTO Chipbsi. CocTaBiIeHUE TEXHOJOTHYECKON
CXEMBI MpoLecca, MOJIEITMPOBAHUE MPOLIECCA.

15. XuMu3M TepMHUUECKOT0 KPEKHHTa alkaHOB. MojenupoBaHue PU3NYECKUX U
XUMHUYECKUX IPOLECCOB.

16. XuMH3M TEPMHUYECKOTO KpEKHHra Ha(TEHOBBIX YIJIEBOJAOPOJIOB.
MonaenupoBanue pU3NIECKUX U XUMUYECKUX MTPOLIECCOB.

17. XuMH3M TEPMHUYECKOTO KPEKMHra apOMAaTHYECKHX YIJIEBOAOPOJIOB.
MonenupoBanue pU3NIECKUX U XUMUYECKUX MPOLIECCOB.

18. TepMmokaTalIUTHUYECKHE MNPEBpPALICHUS YTJIEBOAOPOJOB HEPTH M rasa.
Karanu3 u karamusatopel. CocTaBieHHE TEXHOJOTMYECKOM CXEMbl IIpoliecca,
MOJIEJTMPOBaHMUE MPOILECCa.

19. XumMuueckue METObI OUYMCTKH Ta3a.

20. Metoabl BbIIECICHHS U UCCIIEIOBAaHUS cOcTaBa HETH U raza. DKCTpaKLus,
copO1us, ux Bunabl. Kpucramiuzanus.

21. JIMcTUIISIIIMOHHBIE METOJABI  pa3zelieHus HedTeil. [leperonka,
pekTuduKanms.

22. Mertoasl BbIACTEHUS W UCCIENOBaHUS cocraBa HedpTH u rasa.
Xpomatorpadusi.

23.  KaraauTU4ecKu  METOJAbl  OYMCTKH. ['upporenusamuss "
IHIpoo0ecceprBaHUE.

24. Peonormyeckue cBoiictBa HedtH. Peosmornueckue — ypaBHEHWS,
peoJIoTHYecKre napaMmeTpbl. MaTeMaTudeckoe MOJAEIUPOBaHUE (PUINYECKUX U
XUMUYECKUX MPOLECCOB.

25. SlBneHue THUKCOTPONMU W crnocoObl O00ppObl ¢ HUM. HMcmonab3oBaHue
HKCIIEPUMEHTAIBHBIX  JIaHHBIX U pe3yibTaToB MO/IEJIMPOBAHUS TUTSt
COBEPIIEHCTBOBAHUS ITPOU3BOICTBEHHBIX IPOLIECCOB.
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Ikajaa oueHNBaHUA

[Tkaya oueHUBaHUS Kpurepuu onienuBanus
OOyyaromuiics TIIyOOKO M COAEpkKATeNbHO PACKPBIBAET TEMY
«OTIUIHO JOKJIaJja, HE JOMYyCTHB OMUOOK. OTBET HOCHUT pPa3BEPHYTHIA U

MCYEPIBIBAIOIINI XapakTep.

OOyyaromuiics B 1I€JIOM PacKpbIBa€T TEMY JOKJIAa, OJHAKO OTBET
«Xopormo» XOTs OBl Ha O/IMH U3 HUX HE HOCUT Pa3BEPHYTOTO M UCUEPIIBIBAIOIIETO
Xapakrepa.

OOyyaromuiics B IIETIOM PacKpbIBa€T TEMY JOKJIa/a U JOMyCKaeT
pAI  HETOYHOCTEW, (parMeHTapHO PACKPBIBAET  COJECPIKAHHE
TEOPETUYECKUX BOMPOCOB MJIM MX PACKPBIBAET COAEPIKATEIBHO, HO
JIOTyCKasi 3HAYNTEIIbHBIE HETOYHOCTH.

«Y IOBIIETBOPUTEIILHO»

«HeynoBneTBopUTEILHO

N OOyuaromuiicss He BiaieeT BHIOpaHHOM TeMoi

8.2.3. OueHouHbIE CPEACTBA OCTATOYHBIX 3HAHUH (TECT)
1. Ykaxure CBOMCTBO, KOTOPOE HE OTHOCUTCS K HE(TH
a) ONTUYECKU aKTUBHA ;0) Jerye BOJAbl; B) MACISHUCTAs TOPIOYas KUAKOCTb; T)
pacTBOpHMa B BOJIE
2. HazoBuTe mATh MPEATIOKEHHBIX JIEMEHTOB, KOTOPBIE MPUCYTCTBYIOT B HE(PTH
a) C, O, H, Se, Ba;0) C, O, H, Pb, At;B)Pd, At, H, S, N;r) C, O, H, S, N
3. lBet HeTH 3aBUCUT OT COAECP>KAHUS:
a) MpeJeNbHBIX YTJIEBOJOPOJOB; 0) apoMaTHUYECKUX YIJIEBOJOPOOB; B) HA(TEHOB;
r)acabTO-CMOJIUCTHIX BEIIECTB
4. Xumu4deckuii coctaB HePTH
a)aJIkaHbl, IUKJIOAJKAHBI, APOMATHYECKUE YTJICBOJOPO/IBI;0)aTKeHbI, aJIKUHBI,
QJIKAIVCHBI;B)AJIKAHBI, AJIKCHBI, AJKUHBL,T) HA(PTCHBI, AJKCHBI, TETEPOIMKINICCKUE
COCTUHECHHSI
5. Hadrens! - 310
a) apeHbl; 0) UKIIOATKaHbI;, B) apadUHOBBIC YIIIEBOAOPO/bL; I') ac(halbTeHbI
6. [Tapadgunsl - 3T0 cMeCh TBEPABIX
a) aJIKaHOB; 0) IIMKJIOATKAHOB;B) apOMaTUYECKUX YTJIEBOJAOPOIOB; ') aIKEHOB
7. CKOJIBKO aTOMOB yTJIEpOJia COJEPKAT KUJKUE YTIIEBOJOPOIbl BXOIAIINE B COCTaB
OCH3MHA U IU3EIHHOTO TOTLINBA?
a) ot 5 1o 20.
0) ot 20 10 70
B) oT 70 10 130
r) ot 130 10 200
8. UTO mpOUCXOANT C yBEINYCHHEM MOJIEKYJISIPHON Macchl mapaduHOBBIX
YIJIEBOJOPOIOB?
a) [loBeImaeTcst TeMIiepatypa KUIMEHHs, TUIOTHOCTh, BA3KOCTb.
0) [lonmxkaeTcs TemrepaTrypa KUIEHHSI, TIIOTHOCTb, BA3KOCTh
B) [loBbImIIaeTcst comepkanue cepbl, KUCIOpOaa
r) [ToHmKaeTcs BA3KOCTh, TEMIIEpaTypa BOCIIIAMEHEHUS
9. Uem xapakTepHu3yIOTCS FrOproUYeCMa30uHble MaTepUalbl, CoAepKamiue 00IbIIoe
KOJIMYECTBO aJIKAaHOBBIX YTJIEBOJIOPOIOB?
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11.

13.

14.

17.

18.

19.

20.

21.

a) Bricokoli HeCTaOMIBbHOCTHIO

0) Bricokoii cTaOMIIBHOCTHIO.

B) BbICOKOI1 MOJIEKYJIIPHOCTBIO

r) Bricokoii Temmeparypoit

10. Yto moHuMaeTcs o cJIoBOM Jienapaduuuzanus?

a) Y 1ajeHue aJlkaHOBBIX YTJI€BOJOPOI0B, UMEIOLIUX BBICOKYIO TEMIIEPATYPY
TUTaBJICHUS.

0) Y nanenue HaQTEHOBBIX YIIIEBOJIOPOI0B, UMEIOLIUX BBICOKYIO TEMIIEPATYPY
TUTaBJICHUS

B) BBeneHnue MoseKky yriieBoJopo10B, UMEIOIIHNE BHICOKYIO TEMIIEPATypy
TUTaBJICHUS

r) Beenenue HaQTEHOBBIX YIiI€eBOOPOIOB, UMEIOIINE BHICOKYIOTEMIIEPATYPY
TUTaBJICHUS

Ckoibko n3oMepoB y nentana? Hamumure ux ¢popmyisi

a)l; 0)2;B) 3;1) 4.

12. Hanmumure CTpYKTYpHYIO (OpMYIy COEOUHEHUS 2,2-TUMETUI-4- STUITeKCaH, U
BBIOEpUTE €r0 JMHEHHBIN U30MEP U3 MATH NPEJI0KEHHBIX OTBETOB

a) OKTaH; 0) JIeKaH; B) HOHAH; T') TeNTaH; /1) TeKCaH

OTWIIbHAS TPYIIIA 3TO:

a) Tpu BuAa OTWIUpoBaHHoro ©OensuHa; 0) — C,Hs; B) —CHj;
F) C2H6.

TBepaple HACBIEHHBIE YIIIEBOAOPOAbL, UMEIOIINE HOPMAIbHOE CTPOEHUE, BXOJST B

COCTaB
a) nmapaduna;0) 6eH31Ha;B) TyIPOHA;T) IIepe3nHa
15. Kakwue mapaduHOBBIE YTIEBOAOPOIbI KOHIICHTPUPYIOTCS B TyIpOHAX ?

a) Meranoseie; 0)Kunkue napadunsr; B) Llepesunsr;r) [Iponan-oyran.
16. Kakue knacchl yriieBOAOPOIOB SIBIIAKOTCS KETATEIbHBIMU KOMIIOHCHTaMHU
OEeH3UHOB?
a) Hadrensr; 0) [lapadunsi; B) Mepkanransl; 1) CAB.
ApoMaThdecKuil yTriIeBOIOPO/I AHTPALIEH SIBIISETCS
a) MOJIULIUKINYECKUM; 0) MOJUAPUIUPOBAHHBIM; B) MOHOLIMKIUYECKHUM.
VYkaxure GopmyyTHOATKAHA: .

a) CH5-S-C,H; ; 6) CH3-CH2-CH2-SH; B) g ; F) ~F 8

Kakoe YTBCPKIACHUC ABJIACTCA CIIPABCAJIMBBIM OTHOCHTCIIBHO a30TUCTBIX COGILI/IHGHI/II‘/’I
HeTH:

a) BCE COEINMHEHMS KpaliHe HeXKelaTelbHble NPUMECH; 0) JIErKO OKMCISIOTCH,
pasjararorcs, BBI3BIBAIOT KOPPO3UIO; B) UX YIAISAIOT Pa3sIMYHBIMH METOIAMHU; I') HE
OKa3bIBAIOT 3aMCTHOT'O BJIIMAHMA HA SKCILIYAaTalIMOHHBIC KA4YCCTBA He(bTerOIIYKTOB.
U3 npencraBieHHBIX BEIOEpUTE HOPMYIIbI HAQTEHOBBIX KMCIIOT:

COOH COOH
s A P ’ -, ~COOH
o 0) e

VYkaxure KHUCJIOPOJAHBIC COCOAMHCHHA, KOTOPBIC BCTPCUYAKOTCA B HG(I)TSIX:
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24.

25.

26.

27.

28.

29.

30.

O H

H,C—C—H [’f:*‘ ”H“] ,,L:w,c-u
. i |
a) W6 O ) - SR

=

22. Beibepure 13 NpeyioxKEHHOT0 CIIUCKa COEAMHEHMS], COJEPIKAIUE a30T:
a) XMHOJIMH;0) HadTaInH;B) MUPUJIUH;T)aJlaMaHTaH
23. Beibepute 13 NpeyioxKEHHOTO CIUCKA COEAMHEHUS, COJIEPKAILIE KUCIOPO/L:
a) ¢beHo;0) Toayos1;B) OCH30JI;T) alleTOH
OCHOBHBIM (parMeHTOM CMOJI U ac(HabTEHOB SIBIISECTCS:
a) KOHJCHCHUpPOBAaHHAsA TMOJUIMKIMYECKAas CHCTeMa M3 HECKOJbKHX KOJIell,
coaepxkamas 1-3 MeTriIbHBIX 3aMectuTess U 1 6onee mmHHBI Cs-Ci, pagukan; 0)
apoMaTuyecKas TOJUIUKINYECKas CHCTeMa M3 HECKOJBKHX KOJIEIl; B) MOJEKYJIbI
ankaHoB<Cs.
Acanbrenst 310 -
a) KPUCTAJUTMUECKHE BEIIECTBA; 0) BEHIECTBA ¢ KPUCTAIUIONOIOOHOIN CTPYKTYpOH; B)
OECCTPYKTYpHbIE BEIIECTBA.
HcTOYHUKOM MUKPOAIJIEMEHTOB B HEPTSIX SBISETCS
a) opraHu3mbl HedTeoOpaszoBaTeneil; ©0) IUIACTOBBIE BOABI, B) TIECUAHBIE U
U3BECTHSAKOBBIE KOJIJICKTOPBHI.
K cmonucTo-acanbTeHOBbIM BEIIECTBAM OTHOCST:
a) CMOJIbI, ac(haJIbTEHBI, MOJUIUKINYECKUE APOMATHUECKUE YTIIEBOIOPOIbI; 0) CMOJIBI,
acanbTeHbl, Macia, napaduHbl, B) CMOJIBI, acdaiabTeHbl, KapOCHBI, KapOOHBI; T)
CMOJIbI, ac(paJIbTeHbI, Ma3yThl, TYJIPOHBI.
Uro Takoe kapOeHb1?
a) TMPOJYKTHl OKUCJIEHUS ac(haabTEHOBBIX MOJICKYJ; 0) KapOOHOBBIE KHCJIOTHI; B)
KapOKaTHOHBI; T') KPEKHHI-OCTATKH.
UYTo MoJ0XKEHO B OCHOBY KJIacCU(DPHUKAIIMH CMOIHUCTO-aCc(haTbTEHOBBIX BEIIECTB?
a) OTHOILIEHUE K PACTBOPUTENSIM; 0) IIIOTHOCTH; B) BA3KOCTB; I') MOJIEKYJISIpHAs Macca.
TBepapie mapaguHbl Kak HePTETPOIYKT MOKHO MOTYyUUTh
a) U3 MasyTa; 0) W3 JU3EJIBHOrO TOIUIMBA; B) W3 OEH3WHA; T) U3 CMOJUCTO-
ac(haJbTEeHOBBIX COCIUHEHUM.
31. Kakoe Konu4ecTBO B HEPTH B CPEJIHEM COCTABJISAIOT apOMATHUECKHE
YTIIE€BOJ0POIbI?
a) 5-20 %.
0) 20-30 %
B) 30-35 %
r) 35-40 %
32. ®pakimoHHOE pa3eieHne HeTH OCHOBAHO HA
a) Pa3HoOl BA3KOCTH KOMIIOHEHTOB HEPTH
0) Pa3Hoil MIIOTHOCTH KOMIIOHEHTOB HE(TH
B) Pa3zubix Temneparypax kuneHus ¢ppakuuii Heptu
33. K cBeTiibIM pakiivisiM He OTHOCUTCS
a) JluzenbHas gppaxuus
0) Kepocunoas ppaxiius
B) Macnsinas bpakuus
r) OeH3UHOBas hpaKIus
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35.

38.

39.

34. ®pakuus, Beikunatomas npu remneparype 240-350°C, HazpiBaeTcs —
a) MU3eIIbHON (paKiuen
0) ryaApoHOM
B) OCH3UHOM
') Ma3yToM
IIpupoaHbIl ra3 COAEPKUT:

a) cmech anikaHoB C,-Cy4; 0) mpornaH-OyTaHOBasi CMECh; B) METaH C NMPUMECSIMU T'a30B

C,; 1) uucterit metaH (10 98%).
36. Ilpupoanblii ra3 OTIWYAETCS OT MOMYTHOTO HEPTSIHOTO raza 0oJIbIIUM
coJiepKaHUEM
a) Okcupa yriepojaa
0) NuepTHBIX Ta30B
B) Merana
37. «Cyxue» ra3zpl B OCHOBHOM COJIepKat
a) OyTtaH;0) MeTaH;B) BOJy I') aMMHaK
K ¢uznueckum coiictBam HEPTENPOTYKTOB HE OTHOCUTCS:
a) BSI3KOCTh; 0) TeMIiepaTypa 3aCTbIBaHUS; B) INIOTHOCTD; I') OKUCIISIEMOCTb.
[TnotHOCTH HEQTH:
a) 0,73-0,98 r/mi; 6) 0,1- 0,15 r/mi; B) 0,2- 2r/mut; 1) 2-31/M71.
40. Yto Takoe BA3KOCTh?
a) MoKa3aTeNb COJAEPKaHUsI BOJIOPACTBOPUMBIX KUCIIOT;
0) OCHOBHOI MMOKa3aTeNb PPAKIMOHHON MEPETOHKH;
B)OCHOBHOI MMOKa3aTesib KauecTBa HEPTEPOYKTOB, BIUSIONUNA Ha 00Opa3oBaHuE
KUJKOCTHOTO TPEHUS;
I') IOKa3aTellb BIUSHUSA TEMIIEPATYpPhI;
41. JIunaMu4deckasi BA3KOCTb U3MEPSAETCS
a) Ila-c
0) M*/c
B) Ila/c
42. Ha xakoM npubope onpeaensieTcs: BA3KOCTh HEPTEMPOTyKTOB:
a)TUKCOMETPOM;
0) KanWJLISpHBIA BUCKO3UMETP;
B) IUIACTOMETPOM;
r) npounometpe CK;
43. C yBeIMYEHUEM TEMIIEPATYPHI BA3KOCTh
a) YMEHbIIAETCS
0) yBeIMUHUBaCTCS
B) HE MEHSIETCS
44, YxaxuTe yriaeBoaopo bl HedTH, 001a1aronme HanOoIbIIel BI3KOCTHIO
a) ApOMAaTHYECKHUE YTIIEBOIOPOIbI;0) IpeAebHbIE YIIIEBOAOPOAbI;B) MapadUHOBBIE
YTJIE€BOAOPO/bI;I) HAPTEHOBBIE YTIIEBOAOPOIbI
45. YkaxuTe yriieBo1opoibl HeTH, o0naaaronie HanboIbIIeH MII0OTHOCTHIO
a) napapMHOBBIE YTJIEBOI0OPOIbI;0) HA(QTEHOBBIEC YIIIEBOAOPOIbI;B) MPEACIIbHBIC
YTIIEBOJOPO/IbI;I') apOMaTHUECKUE YTIEBOIOPO/IbI
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46. KTo U3 XMMUKOB SBJISIETCS] POJOHAYATBHUKOM THIIOTE3hl MUHEPATHHOTO
MPOUCXOXKIeHUs HepTr?
a) JlIomoHocoB; 0) Durnep; B) Mennenees; T) BepHaackuii.
47. B COOTBETCTBUU C OPraHUYECKON TeopHreil HePTh ABIAETCA MPOTYKTOM
pa3IoKCHHS
a) JIpeBecuHbl
0) CampormneneBoro uia
B) Yris
48. 1o kako# kiaccudukanuu HeGpTh MOXKET OBITh Ha3BaHa NapadUHO-HAPTEHOBOM?
a) Xumunueckas; 0) TexHomoruueckas; B) ['eHeTnueckas;r) TepMoanHaMuaeckas.
49. Kakas knaccuukaius JeKUT B OCHOBE JieJieHns He(pTeil Ha MaTOCEepHUCTEIE,
CEpHUCTBIE U BBICOKOCEPHUCThIE?
a) Xummnueckas; 0) Texnomornueckas; B) ['enernueckas;r) TepMoauHaMuyeckast.
50. ToBapHas TexHu4eckas kiaccudukaiys HeTH He BKIIOYACT ONPEACIICHUE
a) Cozep>kaHusi cepbl
0) IIlnoTHOCTH
B) BsizkocTh

Kiaou k Tecrtam:

No Ne Ne Ne Ne
BOl'I_ o IIpaBunbH | Bon | IIpaBuibH | Bon | IIpaBwibH | Bon | IIpaBunbH | Bon | IIpaBuibsH
cap bIll OTBET | POC | BIM OTBET | POC | Bl OTBET | POC | bl OTBET | pOC | bl OTBET
a a a a

1 r 11 B 21 B,T 31 a 41 a

2 r 12 0 22 a,B 32 B 42 0

3 r 13 0 23 a,r 33 B 43 a

4 a 14 a 24 a 34 a 44 T

5 0 15 B 25 0 35 r 45 a

6 a 16 a 26 a 36 B 46 B

7 a 17 a 27 B 37 0 47 0

8 a 18 0 28 a 38 r 48 a

9 0 19 r 29 a 39 a 49 0
10 a 20 a,0 30 a 40 B 50 B

Illkana oneHUBAHUSA Pe3yJIbTATOB TECTUPOBAHUS
% BEepHBIX pelIeHH (OTBETOB) [IIkana olieHNBaHUA
85-100 OTJINYHO
70 - 84 XOpO1IO
50- 69 YAOBJIETBOPUTEIBHO
0-49 HEYJIOBJIETBOPUTEIBHO

8.2.4 NnauBuayajbHble 3a1aHNUA (3aJaHUS HA CAMOCTOSITEJIbLHYIO padoTy)
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CrygeHTamMu B TEUEHHME CEMECTPA  BBIIOJHSIOTCA  CaMOCTOSTEIbHBIE
WHIUBUyaIbHBIE KOHTPOJbHBIE pPAa0OThI 1O BapuaHTaMm. llpumep 3amaHuii
NIPE/ICTABIIEH HUXKE:

Bapuanr 1
1. Hanumure popmysibl CTpoeHUsl yIiieBOJOPOAOB, KOTOPbIE MOTYT HAaXOJMUTHCS B
He(TU U coepkKaT 5 aTOMOB YIJIEpO/a B MOJIEKYJIE.
21. Kak BiusieT TeMiiepaTypa Ha Bs3KOCTb HeTH U HedTenpoaykra? OT 4ero 3aBUCAT
BA3KOCTHO-TEMIIEpaTypHble CBOMCTBA HE(TU U HedTenpoayKTa?
41. Hamumute cTpyKTypHBIE (OpMYJbl U30MEPHBIX MPEEIbHBIX YTIEBOAOPOIOB
coctaBa C;Hjs, raBHas Lenb KOTOPBIX COCTOMT M3 MSATH YIIEPOJHBIX aTOMOB, U
HA30BUTE HMX IO CHUCTEMAaTUYECKOW HOMEHKJIAType. YKaXUT€ YHUCIO NEPBUYHBIX,
BTOPUYHBIX, TPETUYHBIX U YETBEPTHUYHBIX ATOMOB YTJIEPO/Ia B KaKJIOM U30MEDE.
61. VYrneBoaopoa UIMKIWYECKOTO CTPOCHUSI, HE HWMEIOIIUMNA OTBETBICHUN B
LIUKIMYECKON LIeNH, UMEET IUIOTHOCTh HapoB mo Bo3ayxy 1,931. MaccoBas nons
YTIEPOJI B 3TOM BeIIecTBE cocTaBisieT 85,7%. Onpenenute GpopmMyiry yrieBoaopoaa u
HAIIMIIUTE €ro CTPYKTYPHYIO (pOpMyITy.
81. [IpombIlITIEHHBIM CITOCOOOM MOJYYEHUS JUBUHUIIA U3 HEPTAHOTO ChIPhS SBISETCS
neruapupoBanue OytuieHa. CocTaBbTe ypaBHEHUE 3TOM pPEaKIIMH.
101. Ilpu ruapupoBanuu OytaaueHa-1,3 maccoit 8,1 r momyuywin cmech OyTaHa U
oyrena-1. [lpu mpomyckaHnum 3TOM CMeCH uepe3 pacTBOp Opoma obpaszoBaics 1,2-
opomOyTtan wmaccoit 10,8 r. Omnpenenure MaccoBble JOJU YIVIEBOJOPOJOB B
MOJIy4YEHHOW CMECH.
121. Kakue BUJIbl ”30MEPUHU XapaKTEPHBI AJIs1 YIIIEBOAOPOAOB TOMOJIOTHUYECKOT0 psiia
aueruneHa? [IpuBectu npuMepsl.
141. CocTaBbTe CTPYKTypHBIE (hOPMYITBI H30MEPOB, oTBeuatomux hopmyne C8H10 u
COJIEpKAILKX apOMaTUYECKOE KOJIBIIO.
161. ITpu B3aumopeiictBuu 115 r GeH30IbHOTO pacTBOpa MUPPOJIA C METATUINYECKUM
KaieMm Bbaenwiochk 1,12 1 rasa (H.y.). Beiumcnnre maccoBblie J0JIM BEIIECTB B
HCXOJITHOM PacTBOpE.
181. [IpupoaHbIil ra3 OAHOTO U3 MECTOPOXKACHUN COAEPKUT MeTaH (00bEMHAsS 101
92%), atan (3%), nponan (1,6%), Oytan (0,4%), a3ot (2%), okcun yraeponaa (IV),
napsl BOJIbI U ipyrue Heroprouue rasul (1 %). Kakoii 00bEM Bo31yxa nmotpedyercs s
ckuranus raza oobémMom 5 M3 (H.y.)? OObéMHas 10JsI KHCIOpPOJAa B BO3AYyXe
coctaBisgeT 21%. O6bEM Bo3ayxa paccuuTaiTe MpyU HOPMAJIbHBIX YCIOBUSIX.

[Ikaaa oueHNBaHUA

I11kasa olleHUBaHUS Kpurepuu onieHuBaHUs
«OTIUYHOY BBIMTOJIHEHBI BCE 3aJ[aHUs] KOHTPOJIbHOU paboThI; paboTa BHINOJHECHA B
CpOK, oopMIICHHE, CTPYKTYpa U CTHUJIb pabOThI 00pa3IloBhIe; paboTa
BBIIIOJIHEHA ~ CaMOCTOSTEIbHO,  MPUCYTCTBYIOT  COOCTBEHHBIC
0000IIeHNs, 3aKJIIOYEHHUS U BEIBOJIEL.
«Xoporro» TEOpeTHYECKast YaCTh U PACUCThl KOHTPOJIBHOM PaOOTHI BBHITIOIHEHBI C

HE3HAYUTENIbHBIMM 3aMe4yaHHsIMH; paOoTa BBINOJIHEHA B CpPOK, B
oopmIIeHHH, CTPYKType U CTWJIE MPOEKTa HET TPYyObIX OIHOOK;
paboTa BBHIMOJIHEHA CAMOCTOSITETIBHO, MPHUCYTCTBYIOT COOCTBEHHBIE
00001IeHNs], 3aKJIIOUEHHUS] M BBIBOJIbI; MPaBWJIbHBIE OTBETHl Ha BCE
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[IIkasa olleHUBaHUS Kpurepuu onieHuBaHUs

BOIIPOCHI C HOMONIBIO NIPEMOAAaBATENISI IIPHU 3AIUTE PAOOTHI.
«YIOBJIETBOPUTEIIEHO» | BHIMIOJHEHHBIE 33/IaHUsI KOHTPOJIBHON pabOTHl MMEIOT 3HAUYUTEIbHBIE
3aMeyaHus; paboTa BBIONIHEHa C HapymieHueM Tpaduka, B
o(opMIICHUH, CTPYKType U CTmiIe paboThl €CTh HEJIOCTAaTKH; paboTa
BBIIIOJTHEHA ~ CaMOCTOSITENIbHO,  MPUCYTCTBYIOT  COOCTBEHHBIC
000011IeHHs]; OTBETHI HE Ha BCE BOMPOCHI ITPH 3aLIUTE PadOTHI
«HeynoBneTBOpUTENFHO | 3aaHUsl B KOHTPOJBHOW Pa0OTE BBHIMOJHEHBI HE IOJHOCTHIO WIIH
» HETPAaBWIIBHO; OTCYTCTBYIOT WIIM CJIEJIaHBl HETIPABHIILHBIE BBHIBOBI H
0000meHus; odopMieHre pabOThl HE COOTBETCTBYET TPeOOBAHUSM;
HET OTBETOB Ha BOMIPOCHI IIPH 3aIIUTE PAOOTHI.

8.2.5. Tempbl 1J151 CAaMOCTOATEJIbHOM PA0OTHI CTY/I€HTOB
TeMBI 1J151 CAMOCTOATEJILHOM Pa00THI:

1. Pa3zButne 6moreHHo# 1 abuOreHHOU Teopun HeTerazooOpa3oBaHusl.

2. VYrueBoJOpOAHBIE M HEYIVIEBOJOPOAHBIE Ta3bl HE(PTSIHBIX M Ta30BbIX
MECTOPOXKICHUM.

3. CnekTpalbHble XapaKTePUCTUKHU aJKaHOB. ['a3000pa3HbIe alIKaHBI.

4. N3oMepur3anus U HUKIU3AUSA HUKIOAIKAHOB.

5. XuMUYecKre CBOMCTBA apOMAaTHYECKUX YyTIeBO0poioB. CylbdupoBaHue,
TUAPUPOBAHUE.

6. XMMUYECKHE CBOMCTBA AJIKEHOB U JUEHOB.

7. T'ygponst u Outymbl. Cmonucrto-ac(aibTEHOBbIE BEIIECTBA, UX
KJIacCU(pUKaIuUs 1 0COOEHHOCTH.

8. IIpoMpITIeHHBIE TIPOIIECCHI TepepadoTKN HEPTH U HEPTAHBIX (PpaKITHii.

9. Craguu npeoOpa3oBaHMs OPraHUYECKOTO BEUIECTBA B IUTOC(hepe

10. XuMuueckne U TeXHOJIOTUYECKHE Kiraccupukanuu HeTu u rasza.

11. MeTonbl pa3ieneHns KOMIIOHEHTOB HE(DTH U rasa.

12. AHaiu3 ¥ METOAbl KOJMYECTBEHHOI'O OMpPEACIICHUS, alKaHOB, HAP)TEHOB,
apeHOB, AJIKEHOB, TUEHOB, AJIKNHOB, TETEPOATOMHBIX COCTMHEHU.

13. Onpenenenue 3IeMEHTHOrO U TPYIIIIOBOTO COCTaBa HEPTH.

14. CnexTpoMeTpu4ecKHe M CIEKTPOCKOIUYECKUE METOAbl OINpPEAECICHUS
cocTaBa HE(TH U rasa.

15. XpomaTorpaduieckue METOIbI.

16. TepMuueckue peakiuu B KUJIKOW U ra3oBoi ¢aze. ['maporennsanuoHHbie
IIPOLIECCHI.

17. BnusHue TemmepaTypbl U cocTaBa He(pTH Ha BETUYMHY €€ IUIOTHOCTH.
OmnpeneneHue TWIOTHOCTH HEPTH.

18. YcnoBHas BI3KOCTh, €IMHUIA U3MEPEHUS. METOIBI ONPEIETICHUS BA3KOCTH.
KunemaTtnueckast BA3KOCTb.

19. Temneparypsl 3aCTBIBAHUS, TOMYTHEHUS, KPUCTAJUIA3ALUH.

20. ITokazarenp npenomieHus. MomnekymsipHas ¥ yaenbHas pe@pakiuuu.

21. DnexkTpuyecKkue CBOMCTBA HEPTEH.

22. Xumudeckue cBoicTBa MapadUHOBBIX YTIJIEBOAOPOIOB HOPMAJIBHOTO H
Pa3BETBIICHHOIO CTPOEHUA: PEAKIMU 3aMEIICHUs, OTIICTUICHUS, H30MEpHU3allui,
TOPEHHUSI U PA3JI0KECHHUS.
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23. IlapaduHbl HOPMATHHOTO W PA3BETBICHHOTO CTPOCHHUSI.

24. Hadrensl. Manble 1ukiIbl. bonpime nukiasl. @U3nUecKue U XUMHUCCKHE
cBoiictBa. HadrteHoBBIe yrieBomopoasl B HEPTH, pacupeneicHue Mo (Gpakiusam.
HadrenoBbie yrieBogopoasl B HePTH, pacnpeneneHue mno ¢paxuusMm. CrepaHsl,
TPULUKJINYECKUE TEePIIaHbl U ronanbl B HePTsaX. [Ipernanpl kak MHIUKATOPHI BO3pacTa
HedTell. AjamMaHTaHbl U TUaMaHTaHbl B HEPTSIX.

25. Hedtsaubie apenbl. OCHOBHBIE TIPEJACTABUTEIM apEeHOB B HePTH.
Apomaruueckue YTJIEBOJIOPOIbI B HeTX. KonnencupoBanHbie u
HEKOHJICHCUPOBaHHbIE  O€H30JbHBIE  siApa. ApEHbl  MOHOIMKIMYECKHE U
MOJIUIIUKINYECKHE.

26. Cmonucro-acdanbToBble BellecTBA HePTEH U HEPTENPOIYKTOB: CMOJIBI,
acanbrennl. ConepkaHue B HEDTH, METOJbI BBIJCICHHS, (DU3UYCCKHE CBOMICTBA,
AJIEMEHTHBIA COCTaB, XMMHUYECKOE CTPOCHHUE, PACTBOPUMOCTH, 3HaueHue. duszuko-
XUMUYECKasl XapaKTEPUCTHUKA.

27. CepHucTble coeAMHEHU HePpTel U HeTEermpOoayKTOB: THOJBI, CYIb(HUIbI,
nucynbhunbl. Comepkanve B He(pTH, METOAbI BblJEICHUSA, (PU3UUECKUE CBOWCTBA,
AJIEMEHTHBIM  COCTaB, XHUMHYECKOE CTpPOCHHE, PACTBOPUMOCTh, 3HAUYCHHUE.
Knaccudukanus wHedreit mno comepxkaHuio cepbl. BiusHue Ha cBoicTBa
He(TEnPOyKTOB U IPUMEHEHHUE CEPHUCTHIX coeAMHeHUN. OnpeeneHne coaepKanms
Cephl Ha PEHTTeHO-(IyOPECIICHTHOM CIIEKTPOMETPE.

28. KucnopoaHnsie coeAMHEHUS B HE(TU - KUCIOTHI, PEHOIIbI, 3(PUPHI, KETOHBI U
npyrue kommoHeHThl. ConepkaHue U pacnpejenenue B HedTu. V3MeHeHue
COJIEp KaHMsT KUCIIOPOJICOAEPKAIIMX COSTUHEHUN B HEPTEMPOIyKTax BO BPEMEHU B
3aBUCUMOCTH OT BHEIIHHUX YCJIOBUH, XUMHUYECKON CTAOMILHOCTH YIJIEBOJOPOIOB U
YK€ UMEIOIINXCS B HUX T€TEPOATOMHBIX COEMHEHUH.

29. Asotucteie coenuHeHHs He(PTH. A30THUCThIE OCHOBAHUS, HEUTpAJIbHBIC
COCIMHEHUsA. AMHMHBI OCHOBHOTO W HEUTPAIbHOrO XapakTepa. AMHAbI KHUCIOT.
AJNKWI-, apwi- U rerepouukindeckue amuHbl. COCTaB U CoOJEp>KaHHE B HEPTH.
[IpoucxoxieHre a30TUCTBHIX COCIUHEHUN HEePTU. AJIKUINPOU3BOJHBIC MUPPOIIA,
uHa01a U kap6azona. CoaeprkaHue mOpPUPUHOB B CEPHUCTHIX HEPTSIX.

30. [IpaBuiia JKeHEBCKO HOMEHKIIATYPBI.

IlIkaJia onieHUBaHMS

[ITkana oneHUBaHUA Kputepuun onennBanus

«OTIYHO» OOyuaromumiics TIIyOOKO M COAEpPXKATEIBbHO PACKpPhIBACT TEMY
CaMOCTOSITENIbHOM paboThl, HE NOMYCTUB OIMUOOK. OTBET HOCUT
Pa3BEPHYTHIN U UCUEPIBIBAIOLINN XapaAKTED.
«XOopo1Io» OOyuaromuiicss B II€JIOM pacKpbIBaeT TEMY CaMOCTOSTEIbHON
paboThl, OJHAKO OTBET XOTA Obl Ha OAMH M3 HHUX HE HOCHUT
Pa3BEpHYTOT'O M MCUEPIIBIBAIOLIETO XapaKTepa.
«Y IOBIIETBOPUTEIILHO» OOyuJaromuiicss B 1€JIOM pacKpbIBaeT TEMY CaMOCTOSTEIbHOM
paboThI U AOMYCKAET PsAJl HETOUHOCTEH, (hparMeHTapHO PACKPHIBAET
COJIep’)KaHUE TEOPETUYECKMX BONPOCOB MM HX PaCKpbIBAaeT
COJIEp’KaTEeNbHO, HO JOMYyCKasl 3HAaUUTEIbHbIE HETOYHOCTH.
«HeynoBnerBopurensHo» | OOyvaroniuiicss He BiaJeeT BHIOPAHHOM TEMOM CaMOCTOSITEIBHOU
paboThl
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8.2.6. UnimBuayaabHble  3aJaHUsl JAJ8  BBINOJHEHHUS  PacYeTHO-
rpadguveckoii padoThl, KypcoBoii padoThI (IIPOEKTA)

PI'P, KP u KII no quctumnune « Xumust HeTH U raza» padoueil mporpaMMmoit u
y4eOHBIM TJTAHOM HE MPEAYCMOTPEHHBI.

8.2.7. TemaTuka 1e/10BO#i UTPbI

1. Onpenenenue mudpa ropapHoit Hegtu o 'OCT P 51858-2002.

2.  Omnpenenenue (pU3NKO-XMMHUYECKUX CBOWCTB He(PTU U HE(YTENPOIYKTOB
(MJIOTHOCTB, YCIIOBHAS M KHHEMAaTUUYECKasl BA3KOCTb, TEMIIEPATypa 3aCThIBAHUS

IlIkaJjia oueHUBaHUSA

[ITkasa olleHUBaHUS Kputepuu onieHuBaHus

«OTIU4HO» OOyuaromuiics TIIyOOKO M COAEpPXKATEIbHO pAacKpbIBAET TEMY
JIEJIOBOM UTPBI, HE TOMYCTUB OMNOOK. OTBET HOCUT Pa3BEPHYTHIN U
HCUYEPIBIBAIOIINN XapaKTep.
«Xopouio» OOyyaromuiics B 1IEJIOM PACKPHIBAET TEMY JAETIOBOW UTPHI, OJTHAKO
OTBET XOTA OBl Ha OAVH H3 HHUX HE HOCHUT PA3BCPHYTOro H
HCUYEPHBIBAIOLIETO XapaKTEPA.
«Y noBIETBOPUTENIbHO» | OOydJaromuiicss B II€JIOM pacKpbiBaeT TEMY JICJIOBOM WIPHl U
JOMYyCKaeT psJA  HETOYHOCTEeH, (parMEHTapHO  pPaCKpPBIBAET
CoJiep’KaHue BOMPOCOB MM HMX PACKPBIBAET COJEP’KATENbHO, HO
A0IYCKas SHAYUTCIbHBIC HCTOUYHOCTH.
«HeynosnerBopurenbHo» | OOydaronuiics He BIaJeeT BEBIOPAHHON TEMOM JIEJIOBOM UTPHI

8.2.8. OHEHOYHBIE CPEACTBA HNPOMEXKYTOYHOI'O
KOHTPOJIA

Bonpocs! (3agaHust) AJ1s1 IK3aMeHa:

1. Ilpenmer xumuu HedTH U Taza. HedTh u raz xak npupoaHble OOBEKTHI,
VCTOYHUKH HEPTUH U CHIPBE JIs IEPepadOTKU.

2. 'unotesa npoucxoxaeHust HeTu.

3. DneMeHTapHbIi U TPYIIOBOI cocTaB HEPTE.

4. Knaccudukanus HeQTel (XuMuueckasi, TEXHOJIOTHUECKas).

5. ®usnyeckue CBONCTBa He(TEW: yNETbHBI BEC W IUIOTHOCTH, BSI3KOCTH
(nnHamMuyecKasi, KHHEMaTU4YecKasi, yCIIOBHAs ). DKCIEPUMEHTAIILHOE ONPEACIICHHE.

6. MonekynspHas Macca, MOJIEKyJsipHas pedpakuus. DKCIEPUMEHTAIbHOE
OIIpEJICIICHHE.

7. Temneparypsl 3aCTBIBAHUA, MTOMYTHEHHS, KpUCTaJUIU3aLUH.
OKCHepUMEHTAILHOE ONPE/IEICHHE.

8. DnexkTpuyeckue CBOMCTBA HEPTH.

9. HedTh kak qucnepcHas cucTeMa: MOHATHS arperaTuBHOM M KMHETUYECKOU
YCTOMYUBOCTH.

10.Knaccuduxanuum HEPTSHBIX IUCIEPCHBIX CUCTEM M0 JTUCIEPCHOCTH, IO
arperaTHOMy COCTOSIHHIO (a3.

11. Ankansl HeTH W Taza: razoobpasHble, xkujkue, TBEpabie. CocTaB u
CTPOEHHUE.
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12. ®usnueckne M XUMHUYECKHE CBOMCTBA aJKAHOB. 3aKOHOMEPHOCTU HX
pacnpeneneHus o Gppaxusm HedTu.

13. Ilapadwnpl ¥ 1epe3wHbl; WX BIUSHUEC HA TPOIECCH HePTEAOOBIUH,
MCIIO0Ib30BaHUE JAHHBIX Ire0(hU3NYECKUX UCCIICIOBAHUM.

14. HenpepnenbHble WM HEHACBIIICHHBIC YTIEBOJOPOJbI (AJTKEHbI, AJKUHBI,
ankaauensl). M3oMepuss U HOMEHKIaTypa, MOJy4Y€HUE, XUMUUYECKHE CBOMCTBA,
MPUMEHEHHUE UX B HE(PTEXUMUUYECKOM CUHTE3€, TEXHOJIOTHYECKAs cXema.

15. Iuknoankansl HedTH: cocTaB U CTpoeHHE. DUNYECKHE U XUMUYECKHUE
CBOMCTBA.

16. 3akOHOMEpPHOCTH pacHpeeNeHus IUKIOATKAHOB 10 PpakiusM HedTH.

17. Apomaruueckue yrieBoaopoAsl (apensl). HoMenknaTtypa u uzomepus
YTIIEBOJIOPOJIOB psijia OEH30I1a.

18. ®dusznueckrue U XMMHYECKHE CBOMCTBa apeHOB. CoCTaB M paclpeiesieHue
apeHoB 10 GpakiusaM HePTH.

19. T'etrepoaTomMHbIe U HEYTIIEBOAOPOIHBIE COCTUHEHUS HEPTH.

20. Kucnopoacoaep:xamue coenuHenus. Hersipie KUCIOTHI U PEHOJTBI.

21. ®OU3MKO-XUMHUYECKUE CBOMCTBA HEPTAHBIX KUCIOT.

22. BausiHue KUCIOpOCOACPKAIIMX COSTMHEHUI Ha MpoIecchl HepTea00buH,
Ha cBoiicTBa HeTenpoyKTOB. COBEPIIEHCTBOBAHUE ITPOU3BOICTBEHHON CXEMBI MPHU
MTOMOIIIN DKCIIEPUMEHTATBHBIX JIAHHBIX U PE3YJIHTATOB MOJIEITUPOBAHUS

23. Cepnuctsie coenuHeHus (CynbhuIbI, THOPEHBI).

24. OCHOBHBIE TUITBI CEPHUCTBIX COSTUHEHUH, UX paclpeesieHne o Gppakiusam
HedTH.

25. Asotucteie coenunenus. CojepkaHue a3zoTa B He(TAX U HEPTAHBIX
bpakuusax, reoGU3nIecKrue UCCIeT0BAHMUS.

26. BriusiHre a30TUCTHIX COCTMHEHUIA HA MPOIECCHI TO0OBIYM HE(DTH 1 Ka4ECTBO
HedTenpoaykToB. MomenupoBaHie XUMUUIECKUX U (DU3UIECKUX MPOIIECCOB.

27. Cwmousl, achanbrensl. CocTaB, CTPOCHHUE, CBOMCTBA.

28. Bnusinue cmoi u achanbTeHOB Ha Ipoliecchl HePpTe00bIYHN U IepepadboTKH.
MopenupoBaHue XUMUYECKUX U (PU3HMUECKUX TTPOILIECCOB.

29. MuHepanbHble KOMIOHEHTBI HE(TH.

30. OcHOBHBIE METaJIbl, BCTPEUArOITUEecs B HEPTAX; UX BIUSHUE HA MPOIECCHI
no0brur U mepepaboTku HedTu. MojaenupoBaHUE XUMHYECKUX M (U3HUYECKUX
MPOLIECCOB.

8.3. MeToanueckue MaTepuaJibl, ONpeAe/IsAIoUIHe NPOLeAyPbl OLleHUBAHUS
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA JAEATEIbHOCTH, XaPAKTEPU3YIOILIHMX
Tansbl GOPMUPOBAHUA KOMIIETEHIIMA

OCHOBHOM 1LEJIBI0  TIIPOBEIEHUS IPOMEXYTOYHOM aTTECTALUU  SIBIIAETCS
OIpe/IeTICHUE CTENEHU JOCTHXKEHNUS 1ieJIeH 110 yueOHOW NUCHUIUIMHE WK €€ pa3/ieaM.
OcymiecTBisieTcsl 3TO MNPOBEPKOM U OLEHKON YPOBHS TEOPETHUECKON 3HAHUM,
MOJyYEHHBIX OOYYaIOUIMMUCS, YMEHHsI MPUMEHITh UX B PEHICHUHU IPAKTHUECKUX
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3aJ1a4, CTETICHU OBJIAICHUS O0yJAIOIIMMHUCS MTPAKTUYECKUMH HAaBBIKAMU U YMEHUSIMU B
o0beMe TpeboBaHMiI pabouell MpOrpamMMbl MO JUCIUIUIMHE, a TAaKKe HX yMEHUE
CaMOCTOSATETHLHO padoTaTh ¢ Y4eOHOMU TUTEpATypPOH.

Opranmzarusi MPOBEACHUS MPOMEKYTOUYHON aTTECTAIlMH perjaMeHTHPOBaHA
«lTonoxenuem 00 opraHuzanuu o0pa3oBaTEILHOIO Ipoliecca B (eaepanbHOM
rOCyJJapCTBEHHOM aBTOHOMHOM OO0pa30BaTEIbHOM YyUpSKACHHH «MOCKOBCKUI
MOJINTEXHUYCCKUN YHUBEPCUTET»

8.3.1. Iloka3zarein OLleHUBAHMSI KOMIIETEHUHI HA PAa3JIMYHBIX 3TANAX HUX
dGopMupoBaHUsA, JAOCTHKEHHE OO0YyYAIIIMMUCI TIJIAHHPYEMbIX Pe3yJbTAaTOB
00y4eHus MO JUCUUIJINHE

OIIK-1. Cnoco0eH pemiaTh 3a1a41, OTHOCALMeECS K NPO¢ecCHOHAIBLHOM JesiTe IbHOCTH, IPUMEHsI s
METObI MOIEJTHPOBAHNSI, MATEMATHYECKOT0 AHAJIN3A, eCTECTBEHHOHAYYHbIE U 00LeMHKeHEPHbIe
3HAHUSA
Jrtan Kpurepun ouennBanus
(ypoBeHb
) HEYJIOBJIETBOPUTEJIHLHO | YIOBJIETBOPHTEIHLHO XO0pOoIIo OTJIMYHO
OO0yuaronruiics . OO0yuatomiuiics
. Y OO0yuatomuiics M
OOyuatonuiics JIEMOHCTPHPYET IEMOHCTPUPYET JEMOHCTPHPYET
JEMOHCTPHPYET TOJHOE HEIOJIHOE ‘IaCTI/ILII)H(I))g [TOJIHOE COOTBETCTBHE
OTCYTCTBHUE HIIH COOTBETCTBHE CIIEIYIOUINX 3HAHUM:
. COOTBETCTBHE
HEIO0CTaTOYHOE CIIEIYIOUTIX 3HAHHUN: . MEeXaHU3M
CIIEYIONIIX 3HAHUM:
COOTBETCTBHE MEXaHU3M TePMHUYECCKUX H
N MEeXaHU3M
CIIeYIOUINX 3HAHUM: TePMHUYCCKUX H KaTaIATHIECKUX
TePMHUYCCKUX H N
MEXaHU3M TePMHUYECKUX KaTaITATUICCKUX TIpeBpaICHIHA
N KaTaIATHICCKUX
U KaTaJTUTHICCKUX MIpeBpaICHUHA . KOMIIOHEHTOB He(TH,
. MIpEeBpaICHHHA
NpeBpaILEeHUuN KOMITOHEHTOB He(pTH, B B TOM YHCJIE
KOMIIOHEHTOB He(TH,
KOMIIOHECHTOB He(bTI/I, B TOM YUCJIC B3BAUMHBIX B TOM 4HCIIe B3aMMHBIX
TOM YHCJI€ B3aMMHBIX BBICOKOTEMIIEPATyPHBI N BBICOKOTEMIIEPATYPHBI
BBICOKOTEMIIEPaTyPHBIX X X
3HATH BBICOKOTEMITEPATYPHBI
HU3KOTEMITEPaTyPHBIX HU3KOTEMITEPaTyPHBIX X HU3KOTEMITEPaTyPHBIX
NpeBpalieHun NpeBpaleHun TpeBpaleHun
FJI'I)eB(I))IlI(-)u 0JIOB; rJI;eBgugl 0JI0B; HHSKOTEMITEpaTYPHBIX rJI;eBEL[;u 0JIOB;
y p ; y p 5 NpeBpateHit y p >
- BITUSIHHE - BITUSTHHE - BITUSTHHE
YTICBOIOPOJIOB;
TeTCPOaTOMHBIX réTepoaTOMHBIX BIISIHIE TeTCPOaTOMHBIX
COeIMHEHUH HeDTH Ha coeMHeHu# HeTH Ha CoeMHeHUI He(TH Ha
o o reTepPOaTOMHBIX o
CBOWCTBA M KaY€CTBO CBOMCTBA M KAYECTBO . CBOMCTBA M KAY€CTBO
COCIMHEHUH HepTH Ha
HEePTH U HePTH U . HePTH U
CBOWCTBA M Ka4eCTBO
He(PTETPOIYKTOB, UX He(TETPOIYKTOB, X e — He(TEPOIYKTOB, X
CTPOCHUS, COCTAB, CTPOCHHUS, COCTaB, CTPOCHUS, COCTaB,
. N HE(PTETPOIYKTOB, UX N
CBOWCTBA. CBOWCTBA. CBOIiCTBA.
CTPOCHUS, COCTaB,
CBOICTBA.
OOyuJaronuiics He yMeeT OO0yuatomtuiics OO0yyatomuiics OO0yyatomuiics
WM B HEIOCTATOYHOM JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
CTCTICHU YMEET HETOJIHOE YaCTUYHOE MTOJTHOE COOTBETCTBHE
BBIIIOJIHATH: UCCIICA0BATH COOTBETCTBUC COOTBETCTBHEC CJICAYIOUINX yMeHI/Iﬁ:
yMeTh (U3UKO-XMUYECKHE CIIEAYIONIMX YMEHHIA: CIEIYIOUINX YMCHUIA: | HCCIeNoBaTh (PU3UKO-
CBOCTBA YTTIEBOJOPOJOB | HMCCIENOBATh GU3UKO- | HCCIEIOBATH PU3UKO- | XMUMHUYECKHE CBOHCTBA
U IPYTHX KOMIOHEHTOB | XHMHYECKHE CBOMCTBAa | XHMHUYECKHE CBOWCTBA YTIIEBOJOPOAOB 1
HE(TH, VX BIHSHUC HA YTIICBOJOPOAOB 1 YTICBOJOPOIOB H JPYTUX KOMIIOHCHTOB
CBOWiCTBa JPYTUX KOMIIOHCHTOB | JAPYTMX KOMIIOHGHTOB | HE(TH, MX BIUSHHEC HA
HE(PTETPOIYKTOB, He(TH, UX BIUSIHUC HA | HE(TH, UX BIUIHUC HA CBO¥CTBa

42



-yCTaHaBJIHMBAaTh CBSI3U
MEXKIY CTPOCHHEM
MOJIEKYIT H
HaJIMOJICKYJISIPHBIX
CTPYKTYp KOMIIOHCHTOB
He(TH, X CTIOCOOHOCTBHIO
K MEKMOJIEKYJISIPHBIM
B3aUMOJICHCTBUAM U
(a30BBIM mepexonam 1

CBOMCTBa
HE(TENPOYKTOB,
-yCTaHaBJIMBAaTh CBS3U
MEX]ly CTPOEHUEM
MOJIEKYJ U
HaIMOJIEKYJIIPHBIX
CTPYKTYp
KOMIIOHEHTOB He(TH,
HX CIIOCOOHOCTBIO K
MEKMOJIEKYISIPHBIM
B3aUMOJICHUCTBHAM U

CBOICTBa
HE(TEPOYKTOB,
-yCTaHaBJIMBAaTh CBS3U
MEX/Ty CTPOEHUEM
MOJIEKYJ U
HaJMOJIEKYJIIPHBIX
CTPYKTYp
KOMIIOHEHTOB He(TH,
HX CIIOCOOHOCTHIO K
MEKMOJIEKYIISIPHBIM
B3aUMOJICHCTBUAM U

HE(TENPOIYKTOB,
-yCTaHaBJIUBaTh CBSI3U
MEX1y CTPOCHHEM
MOJICKYJ 1
HAJMOJIEKYJISIPHBIX
CTPYKTYp
KOMIIOHEHTOB HEe(TH,
HX CIIOCOOHOCTBIO K
MEXMOJIEKYJIIPHBIM
B3aMMOJCHCTBUAM U

BJIA/IEThH

HEIOCTAaTOYHOM CTCIICHU
BJIaJICET: HABBIKAMH B
HpI/IMeHeHI/II/I
HWHCTPYMEHTAIBHBIX
METO/IOB aHaIu3a IS
YCTaHOBIICHHS CTPYKTYD
HE(TIHBIX KOMIIOHCHTOB
Y U3y4EHHUS UX Ha
MOJIEKYJISIPHOM YPOBHE

HEI0CTaTOYHOCTh
BJIa/ICHHSI HAaBBIKAMHU B
MIPUMEHEHHU
HWHCTPYMEHTAIbHBIX
METOJIOB aHANN3a JUIs
YCTaHOBIICHHS
CTPYKTYpP HE(PTSHBIX
KOMIIOHEHTOB U
H3y4EHUs UX Ha
MOJICKYJIIPHOM ypOBHE

. (a3oBBIM MEepexonam u
CBOWCTBaM (a3oBbIM Mepexoam 1 N
($ha30BBIM TIEpEX0IaM U . CBOMCTBaM
HeTENPOYKTOB N CBOMCTBaM
CBOMCTBaM HEQTENPOIYKTOB
He(PTETIPOIYKTOB
HEPTETIPOAYKTOB
Ob6y4atormmcest
OIyCKAaIOTCS .
o Aoty OO6yyatomtmiics
OO0yyatontuiics HE3HAYHUTENbHEIE
o cBOOOTHO TIPUMEHSIET
OO0yyaromntuiicst He BJIAZIEET B HEIIOJIHOM OIIMOKH, HETOYHOCTH,
MOJTyYeHHbIC HABBIKH,
BIIaJICET UIH B 00BEMe U MPOSBIACT 3aTpyIHCHUS,

YaCTUYHO BIIaieeT
HaBBIKAMH B
MIPUMEHEHHUU

HWHCTPYMEHTAIbHBIX
METOJIOB aHANIN3a JUIs
YCTaHOBJICHUSA
CTPYKTYpP HE(TSHBIX
KOMITOHEHTOB 1
U3y4YEHUS UX Ha
MOJIEKYIIPHOM
YpOBHE

B TI0JIHOM 00BbEMe
BJIaJICeT HaBBIKAMH B
MPUMEHEHHH
HHCTPYMEHTAIBHBIX
METOIOB aHaNU3a IJI
YCTaHOBJICHHS
CTPYKTYp HEPTIHBIX
KOMIIOHEHTOB H
U3y4eHHs UX Ha
MOJIEKYJISIPHOM
ypOBHE

Kon u nHanmenoBanue komnereHunn OIIK 4. Cnoco6en npoBoauThL H3MepeHUsI U HAOIIOAeHNS,
00padaTbIBaTh U NPEICTABJISTH IKCIePUMEHTATbHbIE JaHHbIE

Kputepun onennBanus

cucreM; - (hU3NKo-
XUMHYECKHE CBOWCTBA
OCHOBHBIX KJIaCCOB
YIJIEBOJIOPO/IOB U
reTepoaTOMHBIX
coe/IMHEeHu HedTy;

- OCHOBHBIC TUIIBI U
MPUHLIUIIBI
kimaccuukanuii HeTH,
HE(TAHBIX AUCTIEPCHBIX

XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
YIJICBOOPOJIOB H
reTepoaTOMHBIX
COe/IMHEeHUH HedTH;
- OCHOBHBIC THUIIBI U
ITPUHIUIIBI
Kaccu UK
He(TH, HEPTIHBIX
JUCIIEPCHBIX CHCTEM,

Jran
(ypoBeHb
HEYOBJIETBOPUTEJIbH | YAOBJETBOPUTEIbH
) X0poIo OTJHYHO
o o
OO0yuaronuiicst OOGyuaronuiics OOGyuaronuiics OOGyuaronuiics
JIEMOHCTPHPYET MOJIHOE JICMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
OTCYTCTBUE WU HETOJTHOE YaCTHYHOE MOJIHOE COOTBETCTBHE
HEJI0OCTATOYHOE COOTBETCTBHE COOTBETCTBHE CIIEAYIOIIMX 3HAHHIA:
COOTBETCTBHUE CIIEAYIOIINX 3HAHUM: CJICAYIONIMX 3HAaHUH: | KOMIIOHEHTHBIH COCTaB
CJIC/TYFOIIMX 3HAHUM: KOMITOHEHTHBI COCTaB | KOMIIOHEHTHBIH COCTaB HedTH U APyTrUX
KOMIIOHEHTHBIH COCTaB He(TH U IpyTuX HedTH U Ipyrux YIJIEBOJOPOIHBIX
HedTH U Ipyrux YII€BOIOPOIHBIX YIJIEBOIOPOIHBIX cucreM; - PU3UKO-
YIJIEBOIOPOAHBIX cucreM; - (PU3UKO- cucreM; - PU3UKO- XHMHYECKHE CBOCTBA
3HATh

XUMHUUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
YIJICBOIOPOJIOB H
reTepoaTOMHBIX
coeIMHEeHu HedTH;
- OCHOBHBIC TUIIBI U
ITPUHIUIIBI
KiaccuuKaIui
He(PTH, HEPTIHBIX
JMCIIEPCHBIX CHCTEM,

OCHOBHBIX KJIaCCOB
YIJIEBOIOPOJIOB U
reTepOaTOMHBIX
COeIMHEeHuH HedTH;
- OCHOBHBIE TUIIBI U
ITPUHIUIIBI
KaccuuKaIuia
He(TH, HEQTAHBIX
JIUCTIEPCHBIX CUCTEM,
rasos;
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CHUCTEM, I'a30B;
- TUIIOTEC3bI

M Trasa;
- HICTOYHHUKH

HedTH ¥ raza.

MPOUCXOXKACHHST He(DTH;
- METOJIbI aHaNN3a HEPTH

MH()OPMANNH 110 XUMHH

rasos;
- THIIOTE3BI
TIPOHUCXOKACHUS
HedTH;
- METOZBI aHAIIN3a
He(TH U Ta3a;
- UICTOYHHKH
nH(OpPMaNNH 110

XHUMHH He(l)TI/I u rasa.

rasos;
- THIIOTE3bI
MPOUCXOKACHHS
HeTH;
- METOZBI aHAJN3a
He(TH U Ta3a;
- HCTOYHUKH
nH(pOpMaLNH 110

XMMHUH HE(TH U Taza.

- THITOTE3BI
MIPOMCXOKACHHS
HedTH;

- METO/IBI aHANIN3a
He(TH U Ta3a;

- ICTOYHHUKHA
nH(pOpMaNNH 110
XMMUH HEeTH U Ta3a.

WM B HEJIOCTATOYHOM
CTEIEeHU yMEeT
BBITIOJTHATE:

KJIacCH()UKAIIH
HEe(PTEra30BbIX CHCTEM;
- IPUMEHSTH 3HAHUS O

COCTaBe U CBOMCTBaX

HedTH U ra3a B

OOyuarouuiicst He ymeeT

HCII0JIB30BaTh IPUHITUITBL

- le/IMeHﬂTb 3HAHUA O
COCTaBE U CBOMCTBaxX

. OOyuarorniuiics
OO0yuarontuiics y
EMOHCTPHPYET JEMOHCTPHPYET

TPHPYy YaCTUYHOE
HEIOJIHOE
COOTBETCTBHE
COOTBETCTBHE .
. CIIEAYIOIIMX YMEHHIA:
CIIEAYIOIIMX YMEHHIA:
HCIIONb30BATh
HCIIOIb30BATh
MPUHIIATIBI
MPUHIIUTIBI
KIacCH(QUKAIUN
KIaccuukanun
He(TEera30BbIX
He(TEra30BbIX CHCTEM;
CHCTEM;

- IPpUMEHATH 3HAHUA O

OO0yuatromiuiics

JEMOHCTPHPYET

[TOJIHOE COOTBETCTBHE
CIEAYIOIINX YMEHUMN:
HCIIOJIb30BAaTh

MPUHIIUTIBI
KIIacCH(UKAITUI
He(TEera30BbIX
CHCTEM;
- IPUMEHSTh 3HAHUS O

. COCTaBe U CBOMCTBAX
COCTaBE U CBOMCTBAxX
COOTBETCTBYFOIINX Hed)TH U raza B He(TH U Taza B
He(TH U Taza B
pacuerax; COOTBETCTBYIOIINX COOTBETCTBYIOIINX
COOTBETCTBYFOIIINX
- OTpeAeTATh OCHOBHEIE pacuerax; pacueTax;
yMeTh pacueTax;
(U3UKO-XIMHUYICCKHE - OTIpeeIAT E—— - OTIpENICISTh
XapaKTEepPUCTUKU OCHOBHBIE (pH3HKO- P OCHOBHBIE (PHU3HKO-
OCHOBHBIE (pr3HKO-
BEILIECTB; - UCIIOJIb30BATh XHMHYECKHE XHUMHYECKHE
. XUMUAYECKUE
(U3MKO-MaTEeMaTHYECKHUH XapaKTEePUCTUKU XapaKTEePUCTUKU
XapaKTEePUCTUKU
armnapar aJjist peuICHus BCHICCTB, - BEIIECTB; BCHICCTB, -
pacyeTHO-aHAMTHYECKUX | MCIOJIb30BaTh (U3HUKO- ’ HCIOJIH30BaTh (PH3HKO-
. HCTIONB30BATh (PU3UKO- .
3amad; MaTeMaTHIeCKUH . MaTeMaTHIeCKUH
MaTeMaTHIeCKUH
- aHANM3HUPOBATh ammapar ISl perieHus ammapar IJis perieHus
ammapar ISl perieHus
MTONy4aeMy¥o U3 pacdeTHo- ACUCTHO pacdeTHo-
HCTOYHHKOB AQHATMTHYECKHX 337124, P AQHAMTHYECKUX 337124,
AQHAINTHYECKUX 3371aY;
nH(OPMALIUIO 110 XUMHUH - aHAJIM3UPOBATh - aHAJIM3UPOBAThH
- aHAJTM3UPOBAThH
HedTH U raza. MOJy4aeMyto 13 MOJTy4aeMyto U3
MOJTy4aeMyto U3
HCTOYHHUKOB HCTOYHHUKOB
HCTOYHHUKOB
HHGOPMALIHIO 10 “HGOPMAILIHIO 10
WH(POPMAIIHIO TIO
XUMHX HeTHU U rasa. XUMHH He(TH U rasa.
XUMHX HE(TH U ra3a.
OO0yuaronuiicst He OOGyuaronuiics OO6yuarontumcst OOGyuaronuiics
BJIAJICCT WIH B BJIQJICET B HETIOJTHOM JIOITy CKAarOTCS cBOOOTHO IPUMEHSIET
HEIOCTaTOYHOH CTENCHH 0o0BeMe U TPOSIBISAET HEe3HAYNTEIbHBIC TIOJTyICHHBIC HABBIKH,
BIIAJICCT: HABBIKAMU HEI0CTaTOYHOCTh OIMOKH, HETOYHOCTH, B TIOJTHOM 00BEME
BBITTOJTHEHHSI OCHOBHBIX BJIAJICHUSI HaBBIKAMU 3aTpyIHEHUs, BIIaJICCT HABBIKAMU
CTaH/IapPTHBIX UCIIBITAHUH BBIITOJTHEHHS YaCTHYHO BJIaJeeT BBITTOJTHEHHS
110 ONPCACIICHUIO OCHOBHBIX HaBbIKaMH OCHOBHBIX
BJIAETH q)HSI/IKO-XI/IMI/I‘IeCKI/IX CTaHJapTHBIX BBIIIOJIHECHUA CTaHJApTHBIX
CBOKCTB HE(TH; UCTIBITAHUHN 110 OCHOBHBIX HCTIBITAHUHN 110
-METOJIaMH OTIPE/ICIICHUSI | OIPEaeIICHHIIO (PU3UKO- CTaHIApPTHBIX OTIpeIeIICHUIO
cocTaBa M pacdera XUMHYECKHIX CBOHCTB WCTIBITAHAN TI0 (U3UKO-XIMHYECKIX
CBOWCTB Ta3a 1o He(TH; OTIpEICIICHUIO CBOWCTB HE(TH;
pe3yibTaTram ero -MeTOIaMH (U3MKO-XMMHUYECKUX -MEeTO/IaMH
XpoMaTtorpaduuecKoro OIIpeJeTIeHHs] COCTaBa CBOHCTB He(TH; OIIpeJIeTICHUsI COCTaBa
aHaIM3a;

-MCTOJaMU IIE€pECUCTa

noKa3aTejie CBOMCTB

U pacyeTa CBOMCTB
rasa I10 pe3yJibTaTam
€ro

-METOJJaMUu
OIIpeNIeIeHHUs COCTaBa
U pacyeTa CBOMCTB

U pacyeTa CBOMICTB
rasa 110 pe3yJbTaTam
€ro
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HedTH 1 ra3a Ha pa3Hble
YCIIOBHS;

- HaBBIKAaMH M3YYCHUS U
COIIOCTaBJICHUS
pa3sHOoO0Opa3HbIX BUIOB
NCTOYHHKOB
uH(pOpMaLINY [0 XUMHHA
HedTH 1 raza

XpoMarorpapuueckoro
aHaM3a;
-METOIaMH IepecyeTa
noKasaresel CBONCTB
He(TH U ra3za Ha
pasHBIe yCIIOBHS;

- HaBBIKAMHU M3y4YCHHUS
Y COTIOCTABIICHUS
pa3Ho00pa3HBIX BUIOB
HCTOYHUKOB
nHPOPMALIUH 110
XMMUU HE(PTH ¥ Ta3a

rasa o pe3yJbTartam
ero
XpoMaTorpaduuecKoro
aHaM3a;
-MEeTOJaMH Iepecuera
TOKa3aTele CBOUCTB
He()TH U Ta3a Ha
pa3HbIE YCIIOBHS;

- HABBIKAMH H3yUYCHUSI
Y COTIOCTABIICHUS
pa3HoO0Opa3HBIX BUJIOB
HUCTOYHHUKOB
HHPOPMALINH 110
XUMHH HeTH ¥ Ta3a

XpoMaTorpaduuecKoro
aHaIM3a;
-METOIaMH IepecyeTa
TOKa3aTelie CBOUCTB
He(TH U Ta3a Ha
pasHBIe yCIIOBUS;

- HABBIKAMHU H3y4YCHHUS
U COTIOCTABIICHUS
pa3Ho00pa3HBIX BUOB
HUCTOYHHUKOB
nH(pOpMAIIUH 110
XUMHH HeQTH ¥ Ta3a

8.3.2. Meroauka OlleHUBAHUS Pe3yJIbTATOB IPOMEKYTOYHOM aTTECTALMU

IlokazarenaMu oOlIEHUBaAHUA

KOMIIETEHIIMM Ha

JTaIrie

IIPOMEKYTOYHOU

aTTECTallUM 110 JUCIUIIINHE « XUMHS HE(QTH U Ta3ay SBIISIIOTCS Pe3yJIbTaThl 00yUeHUS
10 JUCLIMIUIAHE.

OueHoYHBI JUCT pe3yabTAaTOB 00y4eHHS M0 TUCHHUILTHHE

YpoBeHb
Kox c(hOpMUPOBAHHOCTH
3HaHug VYmMmeuus Hasrikn KOMIIETEHIINHN Ha
KOMIIETEHIINU
JTAHHOM 3Tare /
OLICHKA
- HCCIIeI0BATh
¢busmKo-
XUMHUYECKHE
XAMH3M U MEXaHU3M CBOMCTBa
TEPMUAYECKUX U YIJIEBOJOPOIOB U
KaTaTUTHYECKUX JIPYTUX
MIPEBPALICHUI KOMITOHEHTOB
KOMITOHEHTOB He(pTH, B | He(TH, UX BIHUSHHE
N - HaBBIKAMH B
TOM YHCIIE B3aUMHBIX Ha CBOUCTBa
MPUMEHEHHUU
BBICOKOTEMIIEPATYPHBIX | HEPTENPOIYKTOB,
HHCTPYMEHTAIbHBIX
HHU3KOTEMITEPATyPHBIX -yCTAHABJIMBATh
o METOJIOB aHAaJIK3a IS
MIpeBpalICHUN CBSI3U MEXIY
YCTaHOBJICHHUS
OIIK-1 YTIIEBOIOPO/IOB; CTpoeHHEM
CTPYKTYp HE(TSHBIX
- BJIUSIHHE MOJICKYJI 1
KOMITOHEHTOB U
reTepOaTOMHBIX HAJIMOJIEKYISIPHBIX
N H3YUYCHHUS UX HA
coenMHeHui HedTH Ha CTPYKTYP
. MOJICKYJIIPHOM
CBOMCTBA M KQU4€CTBO KOMITOHEHTOB
ypOBHE
HedTH U HedTH, UX
HeTEMPOIYKTOB, UX CIOCOOHOCTBIO K
CTPOCHHUS, COCTaB, MEKMOJIEKYISIPHBIM
CBOMCTBA. B3aUMOJICHCTBUSM
1 $a3oBBEIM
nepexoaam u
CBOMCTBaM
HeTenpoayKTOB.
-KOMIIOHEHTHBIH - UCTIOJIb30BATh -HaBBIKAMH
COCTaB HC(I)TI/I " Apyrux TPUHIUIIBI BBIITIOJIHCHUA
YIJCBOIOPOIHBIX KaaccupuKamu OCHOBHBIX
OIIK-4 CHCTEM; - (PUBHKO- He(Tera3oBbIX CTaHJapTHBIX
XUMUYECKHE CBOMCTBA CHUCTEM; HCIBITaHUH 1O
OCHOBHBIX KJTACCOB - IPUMEHSTh OIPECIICHHIO
YIJIEBOJIOPOJIOB U 3HAHMS O COCTaBE U | (DU3MKO-XUMHUYECKUX
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YpoBeHb
Kox c(hOpMUPOBAHHOCTH
3HaHug VYmMmeuus Hasrikn KOMIIETEHIINHN Ha
KOMIIETEHLINH
IAaHHOM dTane /
OLICHKa
CBOMCTBaX HE(TH U
raza B
COOTBETCTBYIOIINX CBOMCTB He(TH;
reTepOaTOMHBIX
o pacyerax; -MeTOIaMH
coeiMHeHuit HedTH;
- ONIPEJEISTh OTIpeJIeTICHUsI COCTaBa
- OCHOBHBIE THUIIBI U .
OCHOBHBIE (DPU3HKO- U pacueTra CBOHCTB
TIPUHIHIIBI
. XHMHYECKHE rasa Imo pe3yJbTaTaM
KIaccu (UK
XapaKTePUCTUKH ero
HepTH, HEPTIHBIX
BEILIECTB; - XpoMaTorpaduaecKoro
JMCTIEPCHBIX CHCTEM,
308 HCIIONIb30BaTh aHaIn3a;
’ ¢du3mKo- -MeTO/IaMH epecyera
- THITOTE3BI . L
MareMaTH4eCKHi noKazaTesell CBOMCTB
HPOUCXOXKICHHS
HedTH: ammapar Jis HedTH 1 rasa Ha
’ PEIICHHUS PacueTHO- pasHBIe yCIIOBUS;
- METO/BI aHAIM3a
AQHATUTUYECKUX - HABBIKAaMH M3y4YCHUS
He(TH U ra3a;
3a/1a4; U COTIOCTABIICHUS
- HICTOYHUKH
- aHaJIM3MPOBaTh | Pa3HOOOPAa3HBIX BHJIOB
“HPOPMALIAH TI0
MOJTy4aeMyIo u3 NCTOYHHKOB
XMMHHU HeTH U raza.
MCTOYHHKOB nH(poOpMaLuH 110
nH}pOpMaIHIO 1o XUMHH He()TH U raza
XUMUH HeTH 1
rasa.

OreHka 1Mo JUCIUIUTHHE (CpeaHee apuPpMETHIECKOE)

OreHKa Mo AUCIUIIMHE 3aBUCUT OT YPOBHS C(hOPMUPOBAHHOCTH KOMIIETEHIIHH,
3aKpeIyICHHBIX 3a JUCHUIUIMHON U MPEJCTaBIIIET COO0M cpeaHee apupMEeTHIECKOE OT
BBICTABJICHHBIX OIIEHOK IO OT/ACJIbHBIM pe3yJibTataM oOydeHus (3HaHUs, YMEHHS,
HaBBIKH ).

OlleHKa «OTJIMYHOY» BBICTABIISAETCS, €CIIM CpeIHEE apu(METHISCKOS HaXOIUTCS
B uHTEpBaJie ot 4,5 10 5,0.

O1eHKa «XOPOIIT0» BBICTABIIICTCS, €CIIU CpeTHEee apu(DMETHICCKOS HAXOIUTCS B
uHTepBaiie ot 3,5 no 4.,4.

OreHKa «yI0BICTBOPUTEIIBHO» BBICTABIISIETCS, €CIIA CpeaHEe apUPMETHICCKOE
HaXOJUTCs B UHTEPBAJE OT 2,5 10 3.4.

Orenka «HEYJIOBJIETBOPUTEIILHO BBICTaBIISIETCH, eclin cpenHee
apudmeTnueckoe HaxoauTcs B uHTEpBasie ot 0 g0 2,4.

[IpomexxyTounas arrectanusi oOydaromuxcs B ¢GopMe dK3aMeHa MPOBOUTCS
M0 pe3yJibTaTaM BBHITIOJIHEHUS BCEX BHJIOB Y4eOHON paboThl, MpeaTyCMOTPEHHBIX
y4eOHBIM IIJIAHOM 10 JIUCHMIUIMHE « XUMUS HeDTH U Ta3a», MPU 3TOM YUUTHIBAKOTCS
pe3yJIbTaThl TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH B TeueHHE ceMmecTpa. O1ieHKa CTENCHU
JOCTHKEHUS 00yJaOIUMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00YUYEHHUs 110 JUCIUIUIMHE
MPOBOJIUTCS TIpernojaBaTeieM, BEAYIIMM 3aHATUS MO JUCIHUIUIMHE METOJ0M
DKCIEPTHOW OLEHKU. [lo WuTOoramM mnpoMeKyTOUHOW AaTTeCTaluH 110 JAWCUUILUIMHE
BBICTABIISIETCSL  OLEHKA «OTJIUYHO», «XOPOIIO», «YJAOBJICTBOPUTEIBHO»  WIH
«HEYJIOBJIETBOPUTEILHOY.
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IIIkana ouennBanua | Onucanme

BerimonHensl Bce BUIbI yueOHOU pabOThHI, MPEAYCMOTPEHHBIE YUSOHBIM
miaHoM. CTyIeHT JIEeMOHCTPUPYET COOTBETCTBHE 3HAHWH, YMEHUH,
HAaBBIKOB TMPUBEJCHHBIM B TabmuIax I[oOKaszaTeneil, omepupyer
MPUOOPETEHHBIMHU 3HAHHMSIMHU, YMEHUSMH, HABBIKAMHU, MPUMEHSAET UX B
CUTYalUSX TOBBIIICHHON CTI0KHOCTHU. [Ipr ’TOM MOTYT OBITH TOMYIIICHBI
HE3HAUUTENbHbIE  OMMOKH,  HETOYHOCTH,  3aTPyAHCHHUS  TpHU
AHAJIMTUYECKUX ONEpalusiX, NEPEHOCE 3HAHUN M YMEHUU Ha HOBBIC,
HECTAHAAPTHBIE CUTYAIUH.

OTIINYHO

BrimonHeHs! Bce BuAbl yUeOHON paboOThl, MIPeTyCMOTPEHHbIE YUEOHBIM
wiaHoM.  CTyJeHT  JE€MOHCTPUPYET  HEINOJIHOE,  IpPaBUJIBHOE
Xopoiio COOTBETCTBUE 3HAHMUN, YMEHHI, HaBBIKOB NMPHUBEICHHBIM B TaOIMIIax
nokaszareiei, MO0 eciu mpu  3TOM  ObUIM  JOMyHIeHBl  2-3
HECYIIECTBEHHBIC ONTHOKH.

BrimotHeHBI Bce BHIBI yU4eOHOUM paboThI, MPEIyCMOTPEHHBIE YUeOHBIM
w1aHoM. CTyZeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHMM, B KOTOPOM
OCBeIIcHa OCHOBHAsI, HanboJiee BakKHasl 4acTh MaTepHalia, HO TIPU ATOM
JonmyuicHa oJiHa 3HAYUTCIIbHAasA OH_II/I6Ka NI HETOYHOCTD.

y):[OBJ'IeTBOpI/ITCJIBHO

He BwimonHen onuH wuiau  Oojee BUAOB  y4ueOHOW  paboOTHI,
IOPEIyCMOTPEHHBIX y4yeOHbIM MiaHoM. CTyAeHT JEeMOHCTPHpYET
HEIOJIHOE COOTBETCTBUE 3HAHUI, YMEHUM, HAaBBIKOB IIPUBEIECHHBIM B
TaOIMIaX IOKa3aTelel, JOMyCKAITCs 3HAYMTEIbHbIE  OLIMOKH,
IPOSIBISIETCS OTCYTCTBUE 3HAaHUN, YMEHHUH, HaBBIKOB IO psay
HoKa3aresael, CTYIEHT UCHBITHIBAET 3HAUUTENIbHBIC 3aTPYAHEHUs NpU
ONEPUPOBAHUU 3HAHUSMH W YMEHUSMHU IIPU UX IEPEHOCE HAa HOBbIE
CUTYyalHH.

HeynosnersopurensHo

0. DJIeKTpOHHAasi THPOPMAIIMOHHO-00pa3oBaTeIbHasA cpea

Kaxxapiii o0yyaromnuiicsi B Te4€HHE BCETO Mepuoia 00yueHUs: 00eceunBaeTcs
WH/MBUIYyAIHBIM HEOTPAaHUYCHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(OpPMAIMOHHO-
oOpasoBatenbHON cpefe YeOokcapckoro wuHCTUTYTa (¢unuana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCUTETA U3 JIO0OM TOYKH, B KOTOPOW MMeEEeTCs AOCTYI K
MH(POPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOW cetu  «MHTepHeT» (nanee — ceTh
«HTepHer»), Kak Ha Teppuropun (Guiuasa, TaK W BHE €€. OJIEKTPOHHAs
nH(OpPMAITMOHHO-00pa3oBaTeNbHas Cpella — COBOKYMHOCTh WH(MOPMAIMOHHBIX U
TEJIEKOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHM, COOTBETCTBYIOIIUX  TEXHOJOTHYECKHX
CpPEICTB, 00ECIICUNBAIOIINX OCBOECHUE 00YYaIOIIMMUCS 00pa30BaTENIbHBIX POTPAMM B
MOJIHOM O0BEME HE3aBUCMMO OT MECTa HAaXOXKACHHsS 00ydaromuxcs DJIEKTpPOHHas
nH(pOpMaIIMOHHO-00pa3oBaTelibHasl cpefia O0ecleurBaeT: a) JOCTyln K Yy4eOHbIM
iaHaM, pabodyuM TporpaMMaMm JUCHUIUIMH (MOJYJEH), MPaKTUK, DJIEKTPOHHBIM
y4eOHBIM HW3JaHUSIM M DJEKTPOHHBIM 00pa30BaTENbHBIM pecypcaM, YKa3aHHBIM B
pabouux mporpaMMmax JIUCUUIUIMH (MoJyinei), mnpakTtuk; ©0) QopmupoBaHue
AIIEKTPOHHOTO MOPT(POINO 00yUarolerocs, B TOM YUCJIE COXpaHEHHE ero padoT u
OLICHOK 3a 3T paboThl; B) (prKcaluio xo/1a 00pa3zoBaTEILHOTO MpoIiecca, pe3yIbTaToB
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MIPOMEKYTOUHOM aTTECTAIlMN U PE3yJIbTATOB OCBOEHUS MIPOTpaMMBbI OaKaiaBpHara; T)
MpPOBEJECHNE YUYEOHBIX 3aHITUH, MPOUEAYP OLEHKUA pe3yJIbTaTOB OOYy4YeHHS,
peanuzanys KOTOPBIX MPEIYyCMOTpEHa C MPUMEHEHHEM 3JIEKTPOHHOTO OOy4eHHS,
JUCTAaHIMOHHBIX O0Opa30BaTEIbHBIX TEXHOJOTWW; [) B3aUMOJCHCTBUE MEXKIY
YYaCTHHKaMU 00pa30BaTesIbHOrO Ipolecca, B TOM YHCIE CUHXPOHHOE M (WJIN)
ACHUHXPOHHOE B3aUMOJIEUCTBHUS IOCPEACTBOM ceTh «HTepHET». DYHKIIMOHUPOBAHUE
AIEKTPOHHOMN nH()OpPMaIIMOHHO-00Pa30BaTEIbHOM cpenabl obecrnieunBaeTcs
COOTBETCTBYIOIIMMHU CpeaCTBaMHU UH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN U KBaM(pUKalrei pabOTHUKOB, €€ UCIIOJIb3YIOIINX U MOIIEP>KUBAIOIIUX.
OYHKIIMOHUPOBAHUE  DJIEKTPOHHON  HMH(POPMAIIMOHHO-00PA30BATENBHOM  CpEIbl
COOTBETCTBYET  3akoHomaTenbcTBY  Poccuiickoir  ®Depepaunu.  OCHOBHBIMH
coctapisironumu DMOC dunuana sBIAOTCS: a) CalT MHCTUTYTa B ceTu MHTEpHeT,
pacIooKeHHBIM 10 aapecy www.polytech21.ru, https://chebpolytech.ru/ koTopsrii
o0ecIeunBaeT: - AOCTyN OOyYaroMMXCcs K y4eOHBIM IUIaHaM, paboduM IporpaMmam
JUCUMIUIMH, TPAKTUK, K U3JaHUSM DJECKTPOHHBIX OUOIMOTEUHBIX CHCTEM,
ANEKTPOHHBIM HMH(GOPMAIMOHHBIM M 00pa30BaTENIbHBIM pPECypcaM, YKa3aHHBIX B
pabounx mnporpammax (paszzmensl caiita «CBeaeHuss 00 oOpa3oBaTebHOM
OpraHu3aIumny); - THHOPMUPOBAHKUE 00YUAIOIINXCSI 000 BCEX U3MEHEHUAX YU4eOHOTO
npouecca (HOBOCTHas JI€HTa caidTa, JIGHTa aHOHCOB); - B3aUMOJEICTBUE MEXIY
y4acTHHKaMu 00pa3oBaTeNbHOIO TMpoliecca (mojapaszienbl caidta «3aiaTh BOIPOC
TUPEKTOPY»); 0) odulnaIbHbIE JIEKTPOHHBIE aJpeca MOApPa3IeICHUN U COTPYTHUKOB
uHCTUTYTa C SHaekc-momeHoMm (@polytech2l.ru (cruMCOK KOHTAaKTHBIX JAHHBIX
nojpasneneHuit Ounnana pasMmeileH Ha odunuanbHOM caite Punnana B pasjene
«KOHTaKThI», CIUCKM KOHTAKTHBIX O(MHUIIMAIBHBIX  AJEKTPOHHBIX  JaHHBIX
nmpernojaBareneil  pasMmenieHsl B moapazgenax «Kadenpe») obecneunBaroT
B3aMMOJICUCTBUE MEXy YYaCTHUKaMH OOpa30BaATEIBHOTO MPOIECcCa; B) JTUYHBINA
kabuHer oOywatomerocs (moptdonano) (BXox B JUYHBIA KaOWHET pa3MeEIIeH Ha
opuimanbHoM caiite @unmnana B pasznene «CTyneHTy» moapasziene «IJeKTpOHHas
nH(pOpMaIIMOHHO-00pa30BaTelibHAs CPe/iay) BKIIOYAET B ceOsl MOpT(OSINO CTYyIeHTA,
AIIEKTPOHHBIE BEJAOMOCTH, PEUTHUHI CTYJEHTOB M OOecHeuMBaeT: - (PUKCAIUIO0 XOJa
0o0pa30oBaTeIbHOrO MPOLECCa, pPe3yJbTaTOB MNPOMEKYTOYHOM arTecTauud U
PE3yJbTATOB OCBOEHUSI 00pa30BATENbHBIX IPOrpaMM 00ydaroIMMuUcH,

- ¢opMHUpOBaHUE IIEKTPOHHOTO MOPTHOINO OOYyJaIOMIErocsi, B TOM YHCJIE C
coXpaHeHHEe paboT OOydJaromerocsi, pereH3Wd W OIEHOK Ha 3TU pabdoThl, T)
AJIEKTPOHHBIE OUOIMOTEKH, BKIIOYAIONTUE DJICKTPOHHBIC KAaTAJIOTH, MTOJTHOTEKCTOBBIE
JOKYMEHTBI W O0O0€CIeYMBAIONINE OCTYN K y4eOHO-METOIWYECKHM MaTepuaiam,
BBIIIYCKHBIM KBaJU(UKAIMOHHBIM paboTtamM U T.1.. YeOokcapckoro HHCTUTYTa
(punumana) - «APBUC» 1) anexTporHo-0ubanoTeuHbie cucteMsl (ObC), BKiTroUyaromue
ANEKTPOHHBIM  KaTajor M  MOJHOTEKCTOBbIE  JOKyMeHThL: -  «JIAHDb»
-www.e.lanbook.com - OGOpazoBatenpHas Tuiathopma FOpailt -https://urait.ru e)
miatgopma mudpoBoro obpazoBanusi I[lomurexa -https://Ims.mospolytech.ru/ x)
cucreMa «AHTUIIaruaT» -https://www.antiplagiat.ru/ 3) cucTemMa 3J€KTPOHHOTO
nokymeHtoobopora DIRECTUM Standard — oGecneunBaeT A0KYMEHTOOOOPOT
Mexay Punuanom u YHuBepcuteroM; M) cucteMa «1C VYmpaenenne BY3om
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OnekTpoHHbId  AekaHaT»  (MOCKOBCKHMW  TMOJUTEXHUYECKUM  YHUBEPCHUTET)
oOecrieunBaeT (uUKcaMioo Xoja o0pa30BaTEIBLHOTO TPOIECca, Pe3yJbTAaTOB
IIPOMEKYTOYHOM aTTECTAllMK U PE3YyJIbTaTOB OCBOCHHS 00Pa30BaTENIbHBIX MPOTPaMM
oOyuarommmucsi; k)  cucrema  «POLYTECH  systems»  oOecneuuBaer
MH(OPMAIIMOHHOE,  JOKYMEHTAJIbHOE  aBTOMAaTU3MPOBAHHOE  COIMPOBOXKJICHUE
oOpa3oBareiapbHOr0  Ipolecca; J) cucteMa «AOUTypueHT»  oOecrneyuBaeT
JOKYMEHTAJIbHOE  aBTOMATU3UPOBAHHOE  COIMPOBOXKJIEHUE PpadOThl  MPUEMHOM
KOMUCCHHU.

10. IlepeyeHb OCHOBHOWH M [JIONMOJHUTEJbHOH Y4YeOHOW JHUTEpPaTyphl,
He00X0MMOI VIS OCBOCHMS TN CHUIIHHBI

OcHoBHas auTeparypa

1. UrnarenkoB, B. . OOmas xumuyeckass TEXHOJOTHS: TEOpHUs, HNPUMEpHI,

3amaun : ydeOHuK qns By3oB/ B. U. UrnarenkoB. — 2-¢ wu3n. — Mocksa :
M3natensctBo Opaiit, 2026. — 195 c. — (Boicmiee o6pa3zoBanue). — ISBN 978-5-
534-09222-6. — Tekct : anekTpoHHbIH // OOpa3oBarenbHas mmiatdopma FOpailt

[caiit]. — URL: https://urait.ru/bcode/583768.

2. ApytioHoB, B. C. Opranuueckas XUMHs: OKUCIUTEIbHBIE IMPEBpPAIICHUS
MeTaHa : yueOHuk A By3oB / B. C. Apytionos, O. B. KpbuioB. — 2-e u3j., uchp. u
non. —  Mockpa : MsmarenbctBo  FOpaiit, 2026.— 371 c.— (Briciiee
ooOpazoBanue). — ISBN 978-5-534-04314-3. — Tekct : DdJNEKTPOHHBINH //
O6pa3zoBarenbHas mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/585560.

JlomonHUTENbHAS IUTEpaTypa

1. Mocksa, B. B. Opranudeckass XuMus: 0a30Bble MPUHUUIIBI | YUYEOHHUK IS
By30B/ B. B. MockBa. — 2-e u3n. — Mocksa : WznarensctBo [Opaiit, 2025. —
143 c. — (Bwiciiee oOpazoBanue). — ISBN 978-5-534-09419-0. — Tekct
anekTpoHHbI // OOpazoBarenvHas 1uiatdhopma IOpaitit  [caiit]. — URL:
https://urait.ru/bcode/563658.

2. TexHosiorusi nepepabOTKU YTJIEBOJIOPOJHBIX T'da30B : YYCOHUK JisI BY30B /
B. C. ApytionoB, U. A.Tony6esa, O.JI. EmuceeB, @.I. Kardapo.— Mocksa :
NznarensctBo FOpaiit, 2026. — 723 c. — (Briciiee o6pazoBanue). — [SBN 978-5-
534-12398-2. — Tekct : anexkTpoHHbI // OOpa3oBarenbHas 1iaTdopma FOpaitt
[caiit]. — URL: https://urait.ru/bcode/587551.

[Tepnonuka:

1. Hedrerazosas MPOMBIIIUIEHHOCTD : OTpaciIeBOU KyPHAJL.
https://nprom.online. - TeKCT : 3NEKTPOHHBIN.

2. bypenue u HePThb : HAYYHO-TEXHUYECKUU PELEH3UPYEMbIH >KypHaI.
https://burneft.ru/ethics. - Tekct : 31eKTPOHHBIN.

11. IIpodeccunonanbHbie 0a3bl JaHHBIX U HH(POPMAIHOHHO-CIIPABOYHbBIE
CHCTEeMbI
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IMpodeccrnonansHas 6a3a TaHHBIX U
WH(POPMAIIMOHHO-CITPABOYHBIC CUCTEMBI

HNudopmanus o mpaBe COOCTBEHHOCTH
(pEeKBHU3UTHI JOTOBOPA)

Acconmanus nmkenepaoro oopazoBanust Poccun

https://aeer.ru/

CoBeplieHCTBOBaHHE o0Opa3oBaHus u
WHXEHEPHOU JIeATEIbHOCTH BO BCEX UX
MPOSIBIICHUSIX, OTHOCSAIIMXCA K Yy4eOHOMY,

HayYHOMY u TCXHOJIOTUYCCKOMY
HaITpaBJICHUAM, BKJIO4as IIPpONLECChI
npenoagaBanusd, KOHCYJIbTUPOBAHUA,

HCCIICIOBAHMS, pa3paOd0TKH HHKEHEPHBIX
pelieHni, BKIIoYas HeTerazoByo OTpacib,
TpaHchepa TEXHOJIOTHA, OKa3aHHus
[IUPOKOTO CIIEKTpa 00pa3oBaTeNbHBIX YCIIYT,
obOecrieyeHns CBs3el C OOIIECTBEHHOCTHIO,
MIPOU3BOJCTBOM, HAYKOW W HMHTETpallid B
MEXYHApOJAHOE HAy4YHO-00pa30BaTeIbHOE

Caiit ArenrctBa HedTerazoBoil wuHbOpMaIIH

http://www.angi.ru/

MPOCTPAHCTBO.
cBOOOIHBIN TOCTYI

Caiir AreHTCTBa HedrerazoBoi
nndopmarun ANGI.Ru npencrasisier coboit
CHelMaTu3UPOBAHHBIN rnopTaii,
UHGOPMUPYIOIIUN OTpacIIeBYIO
OOIIECTBEHHOCTh O JKU3HH  TOIUIMBHO-

JHEpreTH4ecKoro komriekca Poccun. 3aeck
MOXXHO O3HAaKOMHUTBCS C TEHAEpPaMU H
BaKaHCUSIMH  HE(TAHBIX, Ta30BBIX U
HedTerazocepBUCHbIX Kommanuii. Co3naHa
KpynHass 0a3za JaHHBIX MO TPEINPUSATHIM
oTpaciu. YToO UATH B HOTY CO BPEMEHEM,
OTKPBIT " pa3BHBAETCS paznen
"BuneonoBoctu", co3gaH KaHaJl
"Hedrerazoroe Buaeo" Ha YouTube.
cBOOO/IHBIN 1OCTYI

Bonwimas sHIMKIONE WS HEPTH U Ta3a
https://www.ngpedia.ru/index.html

OHuuknonenus cogepxxkut 630295 crareit u3

pa3HBIX O0OJlacTeii HAayKd ¢  TEXHUKH.
TexcroBoi 0aszoit hing: COCTaBJICHUA
SHIIUKJIOIE NN cTaja 3JIEKTPOHHAS

o6ubsnmoreka «Hedrp-I"az».

CrpaBounas npaBosas cuctema (CIIC)
«KoncynprantlLiroc»
http://www.consultant.ru/

3akoHOAaTeNLCTBO PD KOJIEKCHI M 3aKOHBI B
MOCIIEAHEH peaakiuu. Y TOOHBIM TOUCK
3aKOHOB KOJICKCOB TPHUKA30B U JPYTHUX
JIOKYMEHTOB. ExxenneBHbIE 0030pHI
3ak0oHOB. KoHCynmbTanuum mo Oyxyudery H
HAJIOT000I0KEHHIO.

DNEeKTPOHHBIN MEPUOAUIECCKUN CITPABOYHUK
«Cucrema 'TAPAHT»

3aKOHO/IATENbCTBO - 3aKOHBI M KOAEKCHI
Poccuiickoit @enepanuun. [lomHbIE TEKCTHI
MOKYMEHTOB B TOCJEIHEH peJaKiuu.

https://www.garant.ru/ AHanuTuueckue npodeccuoHaIbHbIC
MaTepHabl.

) Hayunas JNEKTPOHHAS oubnnoTeka

Hay4Has dJieKTpoHHas oubnuoreka Elibrary N

. eLIBRARY.RU - »ar0o kpynHeummui
http://elibrary.ru/ o

POCCUNCKHI MH(GOpPMaILMOHHO-
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AHAIMTUYECKUI MOpTaa B OOJIACTH HAYKH,
TEXHOJOTHH, MEIWLUHBI U O0O0pa3oBaHMs,
cojiepKaliii pedepaTsl U MOJTHBIE TEKCTHI
Oonmee 26 MIH HAy4dHBIX CTaTed Wu
nyOnauKanuii, B TOM 4YHCIIe SJCKTPOHHBIC
Bepcun Oonee 5600 poccHUHCKUX HAy4YHO-
TEXHUUYECKUX JKYPHAJIOB, U3 KOTOPHIX OoJiee
4800 xypHaJIOB B OTKPBITOM JOCTYyINE
CBOOOIHBIN TOCTYII

denepanbHbIN nopTan «Poccuiickoe
o0pa3oBaHHE» — YHHUKAJIbHBIA HHTEPHET-
pecypc B chepe 00pa3oBaHUS U HAYKH.
EsxeHeBHO MyOJIMKYeT caMble aKTyallbHbIE
HOBOCTH, AHOHCBI COOBITHUH,
nH(POPMAIMOHHBIE MaTepHabl ISt
HIMPOKOro Kpyra unrareneil. ExenenenbHo
Ha TIOpTaje pa3MEIaloTCsl IKCKIIO3UBHBIC
MaTepuaibl, HWHTEPBBIO C  BEAYIIUMHU
CTIeLUAIACTAMH — ne/1aroramu,
MICUXOJIOTAMH, YYEHBIMH, PEIOPTAXH U
AHAJTUTUYECKHE CTaThU.

Yurarenu MOJTy4aroT JOCTYTI K
HOPMAaTHUBHO-TIPABOBOM 0aze cdepsl
o0Opa3oBaHMs, OHHM MOTYT IIOJIb30BAThCSA
cCamMbIMU Pa3TUYIHBIMHU TIOJIC3HBIMU
CepBUCaMU — TaKUMH, KaK OHJIAMH-
TECTHUPOBAHUE, OINPOCHI IO AKTyaJbHBIM
TeMaM M T.J.

®enepanbHbiil nopran «Poccuiickoe
oOpazoBanue» [DNEeKTPOHHBIN pecypc|
https://ro-edu.ru/

Ha3panmne Coxkpaménnoe | Opranu3anmoHHO- Otpacasb OdunuanbHbIH
OpPraHu3aunu Ha3BaHHUe npasoBasi popma (obaacTh caiit
JAeSiITeJIbHOCTH)
OO6mmepoccuiicko
© OTpacneBoc Ob6mmepoccuiickas
obbemureHme HEroc Ea CTBEHHAs I[O6béqa’ i /
o~ nepepaooTKa, WwWww.orngp.ru/o-
HePTSIHOHN U OOOP HITI yAap pep 1 Ep-rw
3080 HEKOMMepUecKast TPaHCIIOPTUPOBKA nas/documenti-
OpraHu3aIs HedTH ¥ Taza ooor-ngp/
HPOMBIIIJICHHOC
™M
Coros Ob6mmepoccuiickas TloGbiua,
HEroCcyJIapCTBEHHAA nepepaboTKa, http://
HEPTETTPOMBIIILI CHII yAap pep P /
CHHMKOB HEKOMMEpUeCKas TPaHCIOPTUPOBKA WWW.Sngpr.ru
OpraHM3aLHs HedTH U rasa

12. IIporpammHoe obecnieyeHne (JIMIEH3MOHHOE M CBOOOIHO PACIIPOCTPaHsAEeMOe),
HCIOJIb3yeMOe IIPH OCYLIeCTBJICHUH 00pa30BaTe/ILHOIO0 Mpouecca

| Aynutopus | [IporpamMHOe oOecrieueHne | Nudopmarnus o npase
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COOCTBEHHOCTH (PCKBU3UTHI
JIOTOBOpa, HOMEP JIUIICH3UH U
T.J.)

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
norcoraamenusaMu ot 29.04.14 u
01.09.16 (6eccpounast TUIIECH3MS)

Ne 1010
Kaspersky Endpoint Security mis CyOnuIIeH3NOHHBIH J0TOBOP
YueOnas  aymatopus  JmAle o7 b mpensii Russian Ne977 1049.EI1/25 ot 10.12.2025
TMPOBEICHUS yUCOHBIX 3aHATHIAIE dition, 150-249 Node 2 year
BCCX BHOB,Educational Renewal License
MMPEAYCMOTPCHHBIX
IpOrpaMmMoit CpeHero Yandex Gpaysep CBo0OIHOE pacnpocTpaHseMoe
NpodeCcCHOHATEHOTO nporpaMMHoOe obecrieucHue (Oeccpounas
TTHICH3USI

oOpa3oBaHwus/0akaiaBpuaTa/ B )
crienanurera/ MTC JIunk Torosop Ne2/2026 (091_168.ET1/26) ot
MarucTpaTrypbl, OCHaIICHHAas 27.03.2026
O60py,HOBaHI/IeM )41 -
TeXHUYeCKUMH CpenCcTBAMH Gimp CBOOOIHO PaCIPOCTpaHIeMOe
OBYUeHNS, COCTAB KOTOPHIX mporpaMMHOe obecrieueHne (Oeccpoynas

i JTUIICH3S)
ompenensieTcss B pabouux
IporpamMmax AACHMIITIMHMicrosoft Office Standard HOMEp IHLEH3Un-42661846 ot
(Momyeit) 2007(Microsoft DreamSpark Premium  |30.08.2007) ¢ moricorialeHus M OT
KabureT XAMUH ulElectronic Software Delivery Academic |29.04.14 1 01.09.16 (6eccpounas
MaTepHaNoBe/IcHHs (Microsoft Open License TTUTICH3US )

PascalABC

CBOOOHO PacCIpOCTPaHIEMOE
porpaMMHOe obecrieueHue (Oeccpodnas
JTUTICH3MS )

Ne 1126 [Tomenienue asns
CaMOCTOSITENIbHOM pabOThI
o0yyaromuxcs

Kaspersky Endpoint Security mis
6usneca — Pacimpennsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

CyOnmIeH3nOHHBIH JOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc norosop NeJ103 ot 30.05.2012) ¢
norncoriameHusiMu ot 29.04.14 u
01.09.16
(GeccpouHast THIICH3MUA)
AdobeReader CBOOOHO pacmpocTpaHseMoe

porpaMMHOe oOecriedeHue
(GeccpouHast THIICH3MA)

I"apaHT- cripaBoYHO-IIpaBOBas CUCTEMA

Horosop NeC-002-2025 ot 09.01.2025

Yandex Gpayzep

CBOOOIHO PacpoCTpaHseMoe
MIPOrpaMMHOE OOecTieueHIE
(GeccpouHast THIIEH3MUA)

Microsoft Office Standard
2007(Microsoft DreamSpark Premium
Electronic Software Delivery
Academic (Microsoft Open License

HOMeEp JHLEH3UN-42661846 ot
30.08.2007) ¢ norcornameHusMu OT
29.04.14 1 01.09.16 (6eccpounas
JIULICH3US)

MTC JIunk Jorosop Ne2/2026 (091 168.EI1/26) ot
27.03.2026
AIMP OTEYECTBEHHOE CBOOOIHO
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pacrpocTtpaHsieMoe MPOrpaMMHOE
obecnieuerne (OeccpoyHas TUIIEH3MU)

13. MaTepuajibHO-TeXHHUYECKOE o0ecredyeHue TUCIHMIIMHBI

[lepeueHb OCHOBHOTO 00OPYIOBAHMS U TEXHUYECKUX

Tumn u HoMep MOMeIeHUs
CPEICTB O0yUYeHUs

YyeOHast ayauTopus [Uisi TPOBEICHUS
y4eOHBIX  3aHSATUH  BCEX  BHJIOB,
MIPEeTyCMOTPEHHBIX MPOrpaMMoit
CpPEIHEro npodeccuonansHoro | O60pya0BaHMe: KOMIUIGKT MeOeHu i y4eOHOro
oOpasoBanwus/OakanaBpuara/ rporiecca; 10cka yueOHast; CTCH/IbI

crieranuTeTa/ MarucTpaTypsl, | TeXHUYSCKUE CPEJICTBA OOYUCHHsS: KOMITbIOTEPHAS
OCHAII[CHHAsI o0opyaoBaHrEM U | TEXHHKA; MYJIbTUMEAUIHOE o0opynoBaHue
TEXHUYECKUMHU CcpeAcTBaMH oOydeHus, | (IPOEKTOp, DKpaH); KOMIUIEKT JabopaTopHOTO
COCTaB KOTOPBIX ONpeAessieTcss B pabounx | 000pya0BaHUS MO JUCIUILTHHE

nporpamMmax JUCHUIUIAH (MOIyJIEH)
KabuneTr xumuu 1 MatepranoBeICHUS

Ne 1016 (Yebokcapsl, yi. K.Mapkca, 1.60)

O6opynoBaHue: KOMIUIEKT MeOenu sl y4eOHOTro

nporiecca;
[Tomemenne  UIsi  CaMOCTOATENBHOW | TeXHUYECKHE CPEICTBa OOYYCHHUsS: KOMIBIOTEpHAs
paboThl 00yJArOITUXCS TEXHUKAa C BO3MOXXHOCTHIO TOJKIIOUEHHUS] K CETH

Ne 1126 (r. Yeboxkcapsl, yi. K.Mapkcea, 60) | «duTepaer» u  obecriedeHueM  jgoctyna B
3JIEKTPOHHYI0  HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny Ouimana

14. Meroauyeckue YyKazaHusi JIsi O0y4YAalOIIerocss 10 OCBOCHUIO
AUCHMILTHHBI

Memoouueckue ykazanus 011 3aHAMUN 1eKYUOHHO20 MUNA

B xome INeKIMOHHBIX 3aHATUH oOOydamolieMmMycs HeoOXOJAMMO BeCTH
KOHCIIEKTHPOBaHHWE Y4YeOHOro wmarepuana, oOpaiaTh BHUMAaHHE Ha KaTETOPUH,
(bOpMyYITUPOBKH, PACKPBIBAIOIINE COJIEPKAHUE TE€X WU MHBIX SBJICHUM U MPOIECCOB,
Hay4HbIE€ BBIBOJbI U MPAKTUYECKHE PEKOMEHIALIUH.

HeoOxomumo 3amaBaTh NPENoOAaBATENI0 YTOUHSIOMIME BOMPOCHI C IIEJIBIO
VSCHEHUSI TEOPETHUYECKUX IOJIOKEHUH, pPa3pelieHHs] CHOPHBIX  CUTYAalMi.
[lenecooOpa3no gopabaTbiBaTh CBOM  KOHCHEKT JIGKIMHU, Jieflas B  HEM
COOTBETCTBYIOIIME 3allHCM W3 OCHOBHOM W JONOJIHUTEIIBHOW JINTEPATyPBHI,
PEKOMEHJIOBaHHOW MpernojaBareieM U MPeIyCMOTPEHHON ydeOHOMl mporpamMmmoit
JUCLUTUIAHBI.

Memoouueckue ykazanusa 0aa 3aQHAMUN CEMUHAPCKO20 (MPAKMUYECKO20)
muna.

[IpakTryeckue 3aHATHS MO3BOJIAIOT Pa3BUBATh y 00yYarolIerocs TBOPUYECKOE
TEOPETHUYECKOE MBIIUICHHE, YMEHHE CaMOCTOSTEJIBHO H3ydaTb JIMTEPATYpY,
aHAIM3UPOBATH MPAKTHUKY; Y4aT YETKO POPMYJIUPOBATH MBICIIb, BECTH TUCKYCCHUIO, TO
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€CTh MMEIT HCKIIYHUTEIbHO BaKHOE 3HAYEHUE B PA3BUTHUU CaMOCTOATEIBHOIO
MBIILJICHUS.

[ToaroToBKa K MpakTUYECKOMY 3aHATHIO BKIIIOYAET JiBa 3Tana. Ha nepBom stane
OOy4YaroMiicsl TIAHUPYET CBOKD CAMOCTOSTENbHYIO paldOTy, KOTOpas BKJIKOYAET:
ySCHEHUE 3aJlaHus Ha CaMOCTOSATENbHYI0 paboTy; MOoJ00p OCHOBHOW U
JOTIOJTHUTENBHOW ~ JINTEPATyphbl;  COCTaBJIEHUE IUIaHA paboThl, B KOTOPOM
OTIPEJIEINISIIOTCS. OCHOBHBIE MYHKTHI MpeNCTOsme moaroroBku. CocTaBlieHHE IJIaHa
JUCHUTUTMHUPYET U MOBBIIIAET OPraHM30BaHHOCTH B paboTe.

Bropoii 3Tan BKIII0OYaeT HEMOCPEICTBEHHYIO MOATOTOBKY K 3aHSATHIO, KOTOpas
HAYMHAETCS C W3Y4YeHUs OCHOBHOW U JIOMOJHUTENBHON JuTepaTypel. Ocoboe
BHUMAaHUE MPU 3TOM HEOOXOAUMO 00paTUTh HA COJEP’KAaHUE OCHOBHBIX MOJIOXKEHUHN U
BBIBOJIOB, OOBSICHEHUE SIBJICHUM U (DAaKTOB, YSICHEHHE MPAKTHUECKOIO MPUIIOKEHUS
paccMaTpUBaEMbIX TEOPETUYECKHUX BOMPOCOB. [lanee cieayer mOoArOTOBUTH TE3UCHI
JUIA BBICTYIUIEHUN 1O BCEM YYEOHBIM BOMNpPOCAM, BBIHOCHMBIM Ha MPAKTHUYECKOE
3aHATHE WM IO TEME, BBIHECEHHOM Ha JMCKYCCHUIO (KpYTJbId CTON), MPOIyMaTh
MPUMEDPBI C LIETBI0 00ECIIEUeHHs TECHOM CBSI3H M3Y4aeMOU TEMbI C pEaIbHOM XKU3HBIO.

['oTOBsICH K JOKJIAQy WM BBICTYIUICHHIO B paMKax HMHTEPAKTHUBHOU (HOPMBI
(zucKyccust, KpyTriablid CTOM), IpU HEOOXOIUMOCTH CIEAYET OOPATUTHCS 32 TOMOLIBIO K
MPENno1aBaTEIIoO.

Memoouueckue yKazanus K camocmoamenabHoi pabome.

CamocrosiTenbHas paboTa 0OydYaroIIerocs: SIBISETCS OCHOBHBIM CPEICTBOM
OBJIaJICHUs y4eOHBIM MaTepUajoM BO BpeMsi, CBOOOIHOE OT 00s13aTeIbHBIX YUeOHBIX
3ansaTuil. CamocrosiTenbHass paboTa OOydYaromIerocss HaJl YCBOCHHEM Y4eOHOTO
MaTeprasia 1o y4eOHOM JUCHMIUIMHE MOXET BBIMOJIHATECS B OHOIHOTEKE
YHHUBEpPCUTETA, YUCOHBIX KaOMHETax, KOMIBIOTEPHBIX KJaccax, a TAkKe B JOMAITHUX
ycnoBusix. CopepxaHue W KOJWYECTBO CaMOCTOSITENIbHOM paboThl oOydaromierocs
orpenaenseTcss yueOHOW mporpaMMoi AMCUUIIMHBI, METOJAMYECKUMU MaTepHallaMu,
MPAKTUYECKUMH 3aJaHUSIMU M YKa3aHUSAMHU MPENOAaBaTENs.

Camocmosamenvnasn padoma ¢ ayOumopHoe 8pems MOHcem GKAI0UAMb:

1) xoHCHeKkTupoBaHUE (COCTaBIECHUE T€3UCOB) JICKIIUH;

2) BBINOJIHEHHWE KOHTPOJBHBIX PadoT;

3) pemienue 3ajaad;

4) paboTy Cco CIIpaBOYHON U METOJAMYECKOU JTUTEPATYPOU;

5) paboTy ¢ HOpMATHUBHBIMH IPABOBBIMU aKTAMH;

6) BBICTYIUICHUS C JIOKJIaJlaMi, COOOLICHUSIMU Ha CEMUHAPCKUX 3aHATUSAX;

7) 3alMTy BBIOJIHEHHBIX paboT;

8) ydactue B ONEpPaTUBHOM (TEKYyIIEM) OINPOCE IO OTACJIbHBIM TeMaM
U3y4aeMOU TUCLUHUILIUHBI,

9) ywactue B cobOeceqOBaHMSX, IEJIOBBIX (POJEBBIX) HUIpax, AMCKYCCHUSX,
KPYTJIBIX CTOJIaX, KOHPEPEHIUX;

10) yyactue B TECTUPOBAHUU U JIP.

Camocmosamenvnan padboma 60 HeayOUMOPHOE 6PEMA MOMCEM COCMOAMDb
uz:

1) moBTOpEeHUs JEKIMOHHOTO MaTepHaa;

2) MOATOTOBKH K MPAKTUYECKHUM 3aHSATHUSM;
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3) wu3ydeHus yueOHOU U HAyYHOU JTUTEPATYPHI;

4) u3ydyeHuss HOPMATUBHBIX MPABOBBIX aKTOB (B T.4. B 3JIEKTPOHHBIX 0azax
JTAHHBIX );

5) peuieHus 3aga4, U UHBIX TPAKTUUECKUX 3aJIaHUM

6) MOATrOTOBKHU K KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO U T.1.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHSATHUSM YCTHBIX JOKJIQJ0B (COOOIICHU);

8) moAroToBKH pedepaToB, ICCE U UHBIX UHAUBUYATbHBIX MUCHbMEHHBIX PabOT
10 3aJIaHUIO0 TIPENoIaBaTeIs;

9) BBINOJHEHUS KYPCOBBIX PabOT, MPEyCMOTPEHHBIX YUEOHBIM TUIAHOM;

10) BBITIOJTHEHHUS BBIITYCKHBIX KBaTU(UKAIIMOHHBIX padoT U Jp.

11) BbiienieHrs HauboJee CIOXKHBIX M MPOOJIEMHBIX BOIMPOCOB MO M3y4aeMOu
T€ME, TMOJy4YeHUE pPa3bsICHEHUH U PEKOMEHIAlMil MO [aHHBIM BONpPOCAM C
MpenoaaBaTes MU Ha KOHCYJIbTallUsX.

12) npoBeieHNsT CaMOKOHTPOJISI MYTEM OTBETOB Ha BOIPOCHI TEKYILETO
KOHTPOJISI 3HaHWM, pElICHUs MPEICTAaBICHHBIX B YYEOHO-METOJIMUECKUX MaTepHraniax
kadeapsl 3aay, TECTOB, HamHMcaHUs pedepaToB M 3CCE MO OTACIBHBIM BOIPOCAM
M3y4aeMOU TEMBI.

Tekyuii KOHTPOJIb OCYIIECTBIISIETCS B (DOPME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIAJIOB, TBOPUYECKUX 3aTaHUH.

B ciyuae nponyckoB 3aHSITHI, HATUYKUS UHIUBUAYAJIBHOTO Tpaduka oOydeHus
U JIJIS 3aKPEIUICHHS] MPAKTUYECKUX HABBIKOB CTYAEHTaM MOTYT ObITh BbIJJaHBI TUTIOBBIE
WHIUBUyalIbHbIE 3a/laHds, KOTOPBIE JIOJDKHBI OBITh CIIaHbl B YCTaHOBJICHHBIN
MPEroIaBaTeIeM CPOK.

15. OcobenHOoCTH peaM3alMH JMCHUIUVIMHBI JJIS WHBAJUIOB M JHI C
OrpaHUYEeHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

OOyyeHue Mo NAaHHOW IUCIHMIUIMHE WHBAJIUAOB U JIMI C OrPaHUYCHHBIMHU
BO3MOXHOCTSIMU 370p0Bbs (Hanee OB3) ocyliecTBiseTcs npenogaBaresieM ¢ y4eToM
0COOEHHOCTEN NCUXO(DU3UUECKOTO Pa3BUTHS, WHIUBUIYAIBHBIX BO3MOXHOCTEH M
COCTOSIHUA 3/10POBBSI TAKUX O0YyHarOIIUXCS.

JUJIst CTyIEHTOB C HapyLIEHUSAMH ONOPHO-ABUrareabHoil GpyHkiuu u ¢ OB3 no
CIIyXy MpeIyCMaTpUBAECTCS COMPOBOXKIAECHUE JIEKUUA W NPAKTUYECKUX 3aHATUN
MYJIbTUMEIUUHBIMU CPEICTBAMU, PA3/IaTOYHBIM MaTEPUATIOM.

JUia  crygentoB ¢ OB3 mo 3peHHI0O mnpenycMaTpUBacTCsl NPUMEHEHHE
TEXHUYECKUX CPEICTB YCHJIEHHMsS OCTAaTOYHOI'O 3pEHMs, a TAKXKE IPEAyCMOTpPEHA
BO3MO>KHOCTb pa3pabOTKU ayIHnOMaTepUaoB.

[lo nanHOM nucuUIUIMHE OOyuY€HUE WHBAIUAOB M JIUI[ C OrpPaHUYEHHBIMHU
BO3MOKHOCTSIMU 3JI0POBbSI MOKET OCYLIECTBIATHCS KAK B ayJUTOPUH, TaK U C
UCTIOJIb30BAaHUEM  DJIEKTPOHHON  MH(POPMAIMOHHO-00pa30BaTEIbHON  CPEJIbI,
00pa30BaTeIbHOr0 NopTaia v 3JEKTPOHHOU MTOYTHI.
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JIMCT JOIOJIHEHMI I USMEHEHUI

paboueit mporpaMmbl JUCITUTUTHHBI

PaGouas mporpaMma IUCHUILTUHBI pPAacCMOTpEeHa, OOCYXKJeHa W ojoOpeHa s
ucrnoiHeHust B 2025-2026 ydeOHOM Toy Ha 3aceaanuu kKadenpsl, mpoTokoda Ne 9 ot
«17» mas 2025r.

Baecennl JOIIOJIHCHUA W HM3MCHCHHA B _YAaCTH AKTYaJIW3allMKd JIMICH3MOHHOI'O
OporpaMMHOI 0 O6€CHC‘I€HI/I€, HCIIOJB3YEMOC IIPHU OCYIICCTBIICHUHN O6Da3OBaT€HBHOFO
polLecca M0 JaHHOW AUCLMILJIMHEIL, 4 TaK )K€ COBPEMEHHbIX HDOd)CCCI/IOHaJ'IBHBIX 0a3
JaHHBIX U I/IH(bODMaI_II/IOHHBIX CIIPAaBOYHBIX CHCTCMAX, AKTYAJIHU3aIlIMK IICPCUHS
OCHOBHOM M JOHOJHUTECIbHOMN V‘IC6HOﬁ JUTCPATYPHI, HCO6XOHHMOﬁ JJIA OCBOCHMUA
AUCTIMTIIIMHBI

Paboyas mporpamMma JUCHMIUIMHBI DPACCMOTPEHA, OOCYKJIEHA W OJIOOpeHa JUId
ucrnoiadeHus B 2026-2027 yuyeOHOM rojy Ha 3aceqanuu kadheapbl, IpoTokoa Noe 9 or
«22» mag 2026r.

BHeceHbl KOPPEKTUPOBKKW MW AOIIOJJHCHMA, HAIIPABJICHHBIC Ha aAKTYaJIMW3aluio
JUIICH3UOHHOI'O IIPOrpaMMHOI'O O6€CH€‘I€HI/IH, OPUMCHACMOI'O B O6D330B21TCJ'IBHOM
noponecce o AMCHUIIIIMHC, HMCIIOJB3YCMbBIX COBPCMCHHBIX HDO(bCCCI/IOHaJ'IBHBIX 0a3
JaHHBIX M I/IH(hODMaI_II/IOHHBIX COPABOYHBIX CHUCTEM, a TAK)KE CIHMCKOB OCHOBHOM M
JIOIIOJIHUTEJILHOM V‘IC6HOﬁ JUTCPATYPHI, TDC6V€MOI\/'I JJIA U3VUCHUA JUCILIUITIIIMHBI.

PaGouas nporpaMmma JUCIUIUIMHBI pacCCMOTpEHa, 00CykIeHa U 000peHa Jst
ucnioninenust B 202 -202  y4eOHOM rojty Ha 3acefaHuu Kadeapbl, IPOTOKoa No
OT «  » 202 r.

BHecennl JOITIOJIHCHUA 1 U3MCHCHUA

Pabouyas mporpamMma AUCITUILIMHBI paCCMOTPEHA, 00CYkIeHa U 0J100peHa ISl
ucrionHenus B 202 -202  yyeOHOM Tojly Ha 3aceaHuu Kadeapbl, IPOTOKOT No
oT &« » 202 r.

BHecenbl JOITOJIHCHUA 1 U3MCHCHUA

56



57



	Автор Кузьмина Ольга Вячеславовна, кандидат химических наук, доцент кафедры транспортно-энергетических систем
	Программа одобрена на заседании кафедры (протокол № 07 от 16.03.2024г.).

