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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, YTBEP>KIEHHBIM NpuKa3oM MuHuctepcTBa 00pa3oBaHUs
u Hayku Poccuiickoii ®enepauun Ne 96 or 09 despans 2018 rona,
3apeructpupoBaHHblii B Muntocte 02 mapra 2018 roga, per. Homep 50225

- y4eOHBIM IJIaHOM (OYHOM, OYHO-3a04HOM (POpM 00yUEHUS1) 1O HANIPABICHUIO
noarotoBku 21.03.01 Hedrerazosoe aeno.

Pabouas mporpaMM AHCHUIUIMHBI BKJIIOYAET B Cce0s OLIEHOUYHBbIE MaTepUalbl
JUISL IPOBEACHUS TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTeCTaluu
no aucuuiuinHe (1.8 @OOHJ OLIEHOYHBIX CPEACTB JMJIs IPOBENEHUS TEKYLIEro
KOHTPOJISL YCIIEBAEMOCTH, HPOMEXYTOYHOM aTTECTAalMu [0 MTOraM OCBOEHUS
JACITUTIIIAHBI )

Atop Ky3pmuna Onbsra BsyecnaBoBHa, KAHAWIAT XUMUYECKUX HAYK, JOLEHT
Kadeapsl TPAHCOOPTHO-DPHEPTETHUECKUX CUCTEM

(vrazams DHO, yuenyio cmeneny, yuenoe 36anue unu 00I4CHOCHb)

[Iporpamma onoOpena Ha 3acemanun kKadenpsl (nmpotokon Ne 06 ot
04.03.2023r.).



1. IlepeyeHb NJAHUPYEMBIX Ppe3yJabTATOB O00y4YeHHMS] MO IMCUHUILIIMHE,
COOTHECEHHBIX € IUIAHMPYEMbIMHU Pe3yJIbTATAMHM OCBOEHHSI 00pa30BaTeILHOM
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
HEe(PTIHBIX CUCTEM PA3JIMUHOTO TIPOUCXOKIACHUS, O BIUSIHUU COCTaBa He(Tel U razoB
Ha OJKCIUTyaTallUOHHBIE TIapaMeTphl OO0OpYJOBaHUS, a TakkKe O METoJax uX
UCCIIeIOBAHUS U TIEPepabOTKH.

3amayaMyd  OCBOCHMSI JTUCHUIUIMHBI «XUMHUS Hed)TH U Trasza» SBISIOTCA
W3YyUYCHHUE:

- pa3Uuui B CTPOCHUU U (PUBHKO-XMMUUYECKHX CBOMCTBAX MHAMBHUAYaJIbHBIX
YTIIEBOJOPOIOB KaK OCHOBHBIX KOMIIOHEHTOB He(TEW, MPUPOJHBIX Ta30B U JPYTUX
BHUJIOB yTJIEBOJOPOIHOTO ChIPBS,

- METOJIOB OYHCTKH, pa3/IeJICHUS] U aHAJIN3a MHOTOKOMITOHEHTHBIX HE(PTSIHBIX
CUCTEM;

- npuyuH QGOopMHUPOBaHUS HEPTAHBIX TUCIEPCHBIX CUCTEM U UX KOJUIOUJIHO-
XUMHYECKHX CBOMCTB;

- TUIIOTE3 MPOUCXOXKACHUS HEPTH;

- XUMHYECKHUX OCHOB IIPOIIECCOB MepepaboTKu HePTH U raza;

- OCHOBHBIX TIPOJYKTOB  ImepepaboTku  HedTH, UX cocTaBa U
AKCIUTYaTallMOHHBIX CBOKCTB, a TAKKE BO3MOKHOCTEN UX NU3MEHEHUSI.

1.2. O6nactu mpodeccruoHanbHON JaesTenbHOCTH U(WIK)  cepbl
npo(eCCUOHATBHOW ~ JESTENIbHOCTH, B  KOTOPBIX  BBIMMYCKHHUKH, OCBOMBILNE
IporpaMMmy, MOTYT OCYIIECTBIISITh MIPO(PECCUOHAIBHYIO AEITEIbHOCTb:

19 [HoObrua, mepepaboTka, TpaHCOpTHpPOBKa HepT U Taza (B cdepax:
o0ecrieueHus1 BBITIOJHEHUSI paboT MO JAUAarHOCTUKE, TEXHUYECKOMY OOCITy>KMBAHHUIO,
PEMOHTY M 3KCIUTyaTaluu He(dTerazoBoro oOOpyJOBaHUS; BBIINOJHEHUS pabOT MO
MIPOEKTUPOBAHUIO, KOHTPOJIIO O€30MaCHOCTH U YNPAaBJIECHUIO padoTaMu pu OypeHuu
CKBaXMH; OpraHU3alui paboT MO TeOHABUTALMOHHOMY COMPOBOXACHHUIO OYpEeHHS
HEPTIHBIX M Ta30BBIX CKBaXXWH, PEMOHTY ¥ BOCCTAaHOBIEHHUIO CKBa)KUH;
OTIEPaTHBHOTO COMPOBOXKACHUS TEXHOJIOTUIECKOTO Tpoliecca J00bun HepTH, raza u
ra3oBOr0 KOHJEHCaTa; OpraHU3allMd BEACHHUS TEXHOJIOTHYECKUX MPOLECCOB U
BBITIOJIHEHUS paboOT MO JIKCIUTyaTalud oOOpYJOBaHUS MOA3EMHOIO XpaHEHHs Ta3a;
TEXHOJIOTMYECKOI'0 COIMPOBOXACHUS MOTOKOB YIJIEBOJOPOAHOIO ChIPhSl M PEXHMOB
paboThl  TEXHOJIOTHYECKUX OOBEKTOB HE(PTErazoBOM OTpACid; BBITIOJIHECHUS
KOMIUIEKCa paboT MO I'e0JI0ro-MIPOMBICIIOBBIM HCCIIEIOBAHUAM CKBAXHH MOA3EMHBIX
XpaHWIHIL Ta3a; 00ecTieuyeHUs] KOHTPOJIS M TEXHUYECKOT0 OOCTYyKHUBaHUS JIMHEHHON
YacTH MAaruCTPaJbHBIX Ta30IpPOBOJOB; BBINOJIHEHUA pabOT MO HSKCIUTyaTaluu
ra3oTpaHCIOPTHOTO o0opynoBaHus; obecrnieueHust AKCILTyaTaluu
ra3opacripe/eIUTeNbHBIX ~ CTAHIM; OpTaHM3aluu  paboT MO  JUATHOCTHKE
ra30TPaHCIIOPTHOTO 000OpYAOBaHUs; pa3pabOTKU TEXHUYECKOW M TEXHOJIOTHYECKON
JOKYMEHTAIlM! TIpY BBHITIOJTHEHUH aBapUHHO-BOCCTAHOBUTEIBHBIX M PEMOHTHBIX
paboT Ha OOBEKTaX ra30BOM OTPACIH; OPraHM3AHMH PAOOT MO 3aIIUTE OT KOPPO3HU



BHYTPEHHHX  TOBEPXHOCTEH  00OpymOBaHMS  HEPTEra3oBOro  KOMILIEKCA;
AKCIUTyaTaluy 00HEKTOB IPHEMa, XPAaHEHUS ¥ OTTPY3KH HE()TH U HEPTETIPOTYKTOB).

1.3. K OCHOBHBIM 3a/lauamM H3y4YE€HUs AUCHMUIUIMHBI OTHOCHUTCS MOJATOTOBKA
oOyy4arommxcsi K  BBINOJHEHUIO TPYJIOBbIX (YHKIMA B  COOTBETCTBUU C
npodeCcCUOHAILHBIMU CTaHIAPTAMMU:

Koa, HauMeHOBaHHE U
Kox n HauMeHoBaHue

HaumenoBanue YPOBEHb KBATU(PUKANNU .
TPYAOBBIX (YHKIM, HA
npodeccHoHAIbLHbIX OT®, Ha koTopbie
KOTOpbIe OPHEHTHPOBAHA
cranaapros (IIC) OPHEHTHPOBAaHA
AUCHMILINHA
AUCHHMILIMHA
19.022
[TpodeccrnonanbHbIi
crangapt «Crnenunanuct 1o
puemy, XpaHEHHIO u
OTTpY3Ke HeTH u
HEPTEIPOAYKTOBY, A/02.6
YTBEPKICHHBIN npukaszom | A |
Benenue TEXHOJIOTHYECKUX
MuHucrepcTBa  TpyAa M | DKCIUTyaTalus 00BEKTOB
. MPOLIECCOB MpPHEMa, XPaHEHUS
COLIMAJIbHOU 3alUTHI | IPUEMa, XPAaHEHUS U OTTPY3KHU
N " OTIPy3KH HeTH u
Poccuiickoii ®epeparuu  oT | HeTH U HEPTETIPOTYKTOB He(TENpOIYKTOB
19 mapra 2015 r. Ne 172n poiy
(3aperucTpupoBaH
MuHHUCTEPCTBOM IOCTUIINH
Poccuiickoit ®enepamuu 01
arnpes 2015 r.,
peructpannoHHbII Ne 36688 )
19.029
[TpodeccrnonanbHbIi
crangapt «Crnennanuct 1o
JKCIUTyaTalluu
ra3opacrpeeInTeIbHbIX
CTaHIUN», YTBEPKICHHBIN C C/01.6
[IpUKa30M Munucrepcrsa Kontpouis BBINIOJIHEHUS
o Opranu3aloHHO -
TpyZla U COLUAIBLHOMN 3aIUTHI MIPOU3BOACTBEHHBIX

TEXHUYECKOE COIIPOBOXKIACHUC

MOKa3aTeJIed 110 DKCINIyaTaluu
skcruryatanuu ['PC yarat

I'PC

Poccuiickoit ®enepanuu  OT
21 nexabps 2015 r. Ne 1053n
(3aperucTpupoBaH

MHUHHCTEPCTBOM ~ FOCTULIUU
Poccuiickoii ®enepauun 20
STHBapsI 2016 r.,
peructpaoHHbli Ne 40674 )




1.4. Kommerennuu oOywaromerocs, (GpopmMupyembie B pe3yibTaTe OCBOCHHUS

JUCHUTIINHBI
HaumenoBanue Koa 1 HauMeHOBaHHE Ilepeuenn
KaTeropuu Kox n nHaumenoBanue UHAUKATOPA IVIAHMPYEMbIX
(rpynmnsbi) KOMIIeTeHIIM I JOCTHKEHUSA pe3yabTaToB
KOMIIeTeHIIH KOMIIETeHIHU o0yueHust
HA YPOGHe 3HAHUU:
3HaTh
- XMMU3M U MCEXaHU3M
TCPMUUCCKUX n
KaTaJIUTUYCCKHUX
MpeBpalieHu
KOMIIOHEHTOB He(TH, B
TOM YHUCJIC B3aUMHBIX
BBICOKOTEMIIEPATYPHBIX
HHU3KOTEMIIEPATYPHBIX
MpEBpaLLCHUAN
YIJIEBOJOPOJOB;
- BIIMSIHUE T'€TEPOATOMHBIX
coequHeHnii HedTH Ha
CBOMCTBa n Ka4y€CTBO
He(TH 1 HE(DTETIPOTYKTOB,
UX  CTPOEHHS, COCTaB,
OIIK-1. OIIK-1.1 3HaTh | CBOKCTBA.
Crniocoben peliaTeh | MpUHIUIHATBLHBIE Ha YPOGHE YMEHUI:
3aaud, OTHOCSIINECS | OCOOEHHOCTH YMEThb
K MpodeCCHOHATBHON | MOJIECTUPOBAHUS - HCCICN0BATH CbejHKO-
TTpimenenye JEATETHLHOCTH, MaTeMaTHYECKHX, XAMHUICCKAC CBOUCTBA
MIPUMEHSA METOJIbI | PUBNYECKUX y | YI/ICBOZOPOLIOB M JpYrHX
dbyHIaMEHTATBHBIX KOMIIOHEHTOB HEe(TH, HX
SHAH MOJICTTUPOBAHHS, XMMHYECKHX MPOLECCoB, | - =
MaTeMaTU4eCKOro MpEHAa3HAYCHHbIC  JUIS
HEPTEMPOIYKTOB,
aHajn3a, KOHKPCTHBIX -yCTaHaBJIMBATb CBA3HU
€CTECTBEHHOHAYYHbIE | TEXHOJIOTUYECKUX MEKILY CTpoeHHEM
U OOIIEHH)KEHEPHBIC | POIIECCOB, MOJIEKYI u
3HAHUA HaAMOJICKYJISIPHBIX
CTPYKTYpP  KOMIIOHEHTOB
HEe(TH, UX CIOCOOHOCTHIO
K MEXMOJIEKYISIPHBIM
B3aPIMO,Z[efICTBH?IM u
($a3oBEIM TepexosiaM |
CBOMCTBaM
HEPTENPOLYKTOB.
HA YPOBHE HABLIKOG:
BJIAJICTh
- HaBbIKaMH B
IIPUMCHCHUHN
HHCTPYMEHTAJIbHBIX
METOA0B aHaJiku3a JIIA
YCTaHOBJICHUSI  CTPYKTYp
HC(i)TSIHI)IX KOMITOHEHTOB U
H3yUCHHUA ux Ha
MOJICKYJISIPHOM YPOBHE
OIIK-1.2 Ywmers | na yposue 3nanui:

HUCII0JIB30BaTh OCHOBHEIC

3HaThb




HanmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIeTeHIIH I

Koa m HanmenoBanue
KOMIIeTeHII M

Kox m HamMeHOBaHHe
HHANKATOpA
JOCTH:KEHHUS

KOMIIETCHIIM U

Ilepeyenn
MJIAHUPYEeMBbIX
pe3yJ1bTaToB
00yuyeHust

3aKOHBI
MHXEHEPHO-
MEXaHUYECKOTO MOYJIs,

JUCHUITIINH

- BJIIMSIHUE FE€TEPOATOMHBIX
coequHeHnii HedTH Ha
CBOWMCTBA W  KadeCTBO
HeQTH U HeTETPOIYKTOB,
WX  CTPOCHUS, COCTaB,
CBOMCTBA.

HA Ypo8He YMEeHUlL:

yMETh :

-yCTaHaBIINBATh CBSI3H
MEXTY CTPOCHUEM
MOJICKYJI u
Ha/IMOJICKYJISIPHBIX
CTPYKTYp  KOMIIOHEHTOB
He(TH, UX CIIOCOOHOCTHIO
K MEXMOJICKYJISIPHBIM
B3aMOJCHCTBHIM u
¢da3oBbIM TmepexoAaaM U
CBOMCTBaM

HE(PTETIPOTYKTOB.

HA YPOBHE HABBIKOB:
BJIaJeTh :

- HaBBIKAMHU B
NPUMEHEHUH
WHCTPYMEHTAJIbHBIX
METOJOB ~ aHauu3a Ui
YCTQHOBJICHUSI  CTPYKTYD
HEQTSHBIX KOMIIOHEHTOB U
U3yUYCHHUS ux Ha

MOJIEKYJIIPHOM YPOBHE

HA YpOBHe 3HAHUI.

3HaTh
- XMMH3M H MCXAaHU3M
TEPMHYECKUX u
KaTaJIUTHIECKUX
MpeBpalieHui
KOMIIOHEHTOB He(TH, B
OIIK-1.3 YMETb | 1oy umene  B3amMHBIX
HMCTIONB30BATh OCHOBHBIC | ppicokoTeMIIepaTypHBIX
3aKOHBI HU3KOTEMIIepaTypPHBIX
€CTECTBEHHOHAYYHBIX NpeBpaICHU
JVCLIMIUINH, MpaBuja | yrieBoJOpOIOB;
MMOCTPOCHHUS - BIUSIHUE T'€TEPOATOMHBIX
TCXHUYECKUX ~CXeM M | COCMMHeHMH HedTn Ha
yepreKeit CBOIMCTBA M  Ka4eCTBO
He()TH 1 HE(DTETIPOTYKTOB,
UX  CTPOCHHs, COCTaB,
CBOMCTBA.
HA YPOBHE YMEHUIL:
YMETh
-yCTaHaBJINBaTh CBSI3H
MEXKOY CTPpOCHHUEM
MOJEKYJI u




HanmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIeTeHIIH I

Koa m HanmenoBanue
KOMIIeTeHII M

Kox m HamMeHOBaHHe
HHANKATOpA
JOCTH:KEHHUS

KOMIIETCHIIM U

Ilepeyenn
MJIAHUPYEeMBbIX
pe3yJ1bTaToB
00yuyeHust

HaJIMOJICKYJIAPHBIX
CTPYKTYp  KOMIIOHEHTOB
He(TH, WX CIOCOOHOCTHIO
K MEKMOJICKYIISIPHBIM
B3aUMOJICHCTBHSIM "
¢a3oBBIM TepexomaM
CBOMCTBaM
HEPTENPOLYKTOB.

HA YPOBHE HABBIKOSG:
BJIAJETH

- HaBBIKAMHU B
MIPUMEHEHUH
WHCTPYMEHTAJIBHBIX
METOJIOB  aHalu3a Jyid
YCTaHOBJIEHUSI  CTPYKTYP
HE(PTIHBIX KOMIIOHEHTOB U
U3yUYCHHS ux Ha
MOJIEKYJIIPHOM YPOBHE

OIIK-1.4 Brnaners
OCHOBHBIMH METOJIaMH,
HCTIOJTE3YEMBIMU
ICOJIOTaMH,
WHTEPIIPETAIIMHA JTAHHBIX
reopu3NIECKuX
HUCCIICAOBAHUM, TEXHHUKO-
SKOHOMHYECKOTO
aHaJmM3a, HaBBIKAMHU
COCTaBJICHUS  paboumx
MPOEKTOB B COCTaBe
TBOPYECKON KOMaH/IbI,

HA YpOGHe 3HAHUUL:
3HATh

- BIIMSIHUE IeTEPOaTOMHBIX
coeauHeHWHd HepTH Ha
CBOWCTBA M  KadecTBO
HedTH 1 He(DTENPOTYKTOB,
UX  CTPOCHHs, COCTaB,
CBOMCTBA.

Ha YpoGHe YMeHUI.
YMETH

- HccaenoBaTh  (U3UKO-
XUMUYECKUE CBONCTBa
YIJIEBOIOPOJIOB U JIPYTUX
KOMIIOHEHTOB He(TH, HX
BJIMSHAE Ha  CBOIICTBa
HEPTENPOILYKTOB,
-yCTaHaBINBATh CBSI3U
MEXIY CTPOECHUEM
MOJIEKYI u
HaJIMOJICKYJIAPHBIX
CTPYKTYp  KOMIIOHEHTOB
He(PTH, WX CIOCOOHOCTHIO
K MEKMOJICKYIISIPHBIM
B3aUMOJICHCTBHSIM u
¢da3oBbIM mepexoiaM
CBOMCTBaM
HEPTENPOILYKTOB.

HA YPOBHE HABLIKOG:
BJIAJETH

- HaBBIKAMHU B
PUMEHEHUH
WHCTPYMEHTAIILHBIX
METO/IOB  aHanu3a  JJis
YCTAHOBJICHUSI  CTPYKTYD




HaumenoBanue Koa n nHaumeHoBaHue Ilepeuennb
KaTeropum Kox n HaumeHnoBanue HHIMKATOpa IVIAHUPYEMBbIX
(rpynmnbi) KOMIIeTeHI M JOCTHKEHU S pe3yJIbTaToB
KOMIIETeHIUI KOMIIeTEHIIUH o0yueHus
He(bTSIHI)IX KOMITIOHEHTOB U
H3Yy4YCHHUA ux Ha
MOJICKYJISIPHOM YPOBHE
HA YPOGHe 3HAHUU:
3HaTh
- BIIMSITHUC I'€TCPOATOMHBIX
coeuHeHWH HepTH Ha
CBOMCTBA n Ka4y€CTBO
He()TH 1 HE(PTEIIPOTYKTOB,
WX  CTPOEHHS, COCTaB,
CBOMCTBA.
HA YpoGHe YMeHUI.!
YMETh
OIIK-1.5 Bnagers | -ycranaBiuBaTth CBSI3U
HaBBIKAMH IEIIOBOTO | MEXKIY CTPOCHHUEM
B3aHUMOJICUCTBUS C | MOJICKYT u
CEpBUCHON Cy00ii un | HAAMOJICKYJIPHBIX
OLICHHMBATh ux | CTPYKTYp  KOMIIOHCHTOB
He(TH, UX CIIOCOOHOCTHIO
PEKOMEHIalliU C YYETOM
o K MCKMOJICKYJIAPHBIM
AKCIEPUMEHTAIBHOMN B32HMOEHCTBISIM "
pabotbi ¢da3oBbIM mepexoAaM U
TEXHOJOTUYECKOTO CBOMCTBAM
OTAC]Ia NPpEAIPUATUA HEPTENpPOLyKTOB.
HA YPOGHE HABBIKOG:
BJIAJICTh
- HaBBIKaMH B
MMPUMCHCHUHA
HHCTPYMCHTAJIbHBIX
METOIOB aHamW3a JUId
YCTaHOBIIEHUSL  CTPYKTYp
He(bTHHI:IX KOMITIOHCHTOB U
HU3Yy4YCHUSA nux Ha
MOJIEKYJIIPHOM YPOBHE
HA YPOBHe 3HAHUU.
3HATh
-KOMIIOHEHTHBI ~ COCTaB
OIIK-4.1 SHATE sigg:zmopo;me CIIl/IpC}"IFI:I/\I/IX
;
OIIK 4. TEXHOJIOTHIO . (bH3MKO-XUMUTECKHE
CrocoGeH TPOBOAWTH | COMOCTABICHUS CBOMCTRA OCHOBHBIX
lCIONb30BAHIe U3MEPEHUs U | IPOBEJCHUS  TUIOBBIX | kaccoB yIICBOAOPOLOB U
HHCTPYMEHTOB i HaOI0IeHus, JKCIEPUMEHTOB Ha TeTepOaTOMHEIX
SopyIoBaHuA o0pabaTsIBaTh Y | CTAaHJAapTHOM coeIMHeHu HedTH;
© MIPEACTABIATh 00opyA0BaHUU B |- OCHOBHBIE THIB |
9KCIIEpUMEHTAIbHBIE nabopaTtopun Hu Ha | TPUHIMIIBI
JTAHHBIE MIPOU3BO/ICTBE, knaccuuranuii - ey,
He(bTHHI:IX AUCTICPCHBIX
CHCTEM, Ta30B;
- THUIIOTE3bI

NPOHCXOXKICHUS HePTH;
- MeToIbl aHanu3a Hedtu




HanmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIeTeHIIH I

Koa m HanmenoBanue
KOMIIeTeHII M

Kox m HamMeHOBaHHe
HHANKATOpA
JOCTH:KEHHUS

KOMIIETCHIIM U

Ilepeyenn
MJIAHUPYeMBbIX
pe3yJ1bTaToB
00yuyeHust

W Ta3a;

- UICTOYHHMKH UH(POPMAIHU
M0 XUMHUU He(DTH U Ta3a.
HA YPOBHEe YMEHUIL:
YMETh

- HCIIOJIb30BaTh
MIPHUHITUTIBI
Kimaccuukanuu
He()TEra30BbIX CHCTEM;

- MNPUMEHATh 3HAHUA O
cocTaBe U  CBOWCTBax
HeTH u rasa B
COOTBETCTBYIOIIHMX
pacueTax;

- OIpeneNsiTb OCHOBHBIC
(bU3NKO-XUMITYECKHE
XapaKTePUCTUKU BEIICCTB;
- HCIIONE30BaTh (PU3UKO-
MaTeMaTH4YeCKU armapar
JUISL PEILICHUsI PacyeTHO-
AHAIMTUYECKHX 33/1a4;

- aHAIN3UPOBATh
MOJTy4aeMyto u3
WUCTOYHHUKOB MH(DOPMALIHIO
M0 XUMHH HEPTH U Ta3a.
Ha YPOBHE HABLIKOE:
BJIAJIETh

- HaBBIKAMU BBITIOJTHEHUS
OCHOBHBIX  CTaHJAapPTHBIX
UCIIBITAaHUM o
OTIpENICTICHUIO  (PU3UKO-
XAUMHUYECKUAX CBOWCTB
HeTH;

-METOaMH  OTIPE/ICITICHUS
cocTaBa u pacuera
CBOICTB rasa o
pe3ynbTaTam ero
XpoMarorpaduaecKoro
aHaJIn3a;

- MeToAaMH Iepecyera
nokasaresen CBOICTB
HeTH W Ta3a Ha pasHbIe
YCIIOBUS;

- HaBBIKAMHU W3Y4YCHHS U
COTIOCTaBIICHUS
Pa3HOOOPa3HBIX BUJIOB
WUCTOYHHUKOB WH(pOpMAIHH
110 XUMHH He(TH U Tra3a

OIIK-4.2
o0pabaTsIBaTh
pe3yJIbTaThl HAay4YHO-
HCCIIeI0BaTEIbCKOM

VYMmern

HA YPOBHe 3HAHULL:
3HATh
-KOMITOHEHTHBIN
HedTH u

COCTaB
OpyTHX




HanmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIeTeHIIH I

Koa m HanmenoBanue
KOMIIeTeHII M

Kox m HamMeHOBaHHe
HHANKATOpA
JOCTH:KEHHUS

KOMIIETCHIIM U

Ilepeyenn
MJIAHUPYEeMBbIX
pe3yJ1bTaToB
00yuyeHust

JEeITEIBHOCTH,
UCTIONB3YSl CTaHJAapTHOE
o0opyoBaHue,

puOOpPbI U MaTEepUAIIBL,

YIJI€BOJOPOIHBIX CHUCTEM;
- (PUBUKO-XUMUYECKHE
CBOMCTBa OCHOBHBIX
KJIaCCOB YTJIEBOJOPOJIOB U
reTepOaTOMHBIX
COoeTMHeHUH HE(TH;

HA YPOBHE YMEHUIL:
YMETH

- ONpeneNniTh OCHOBHBIE
(U3NKO-XUMHUYECKHE
XapaKTEePUCTUKU BEIIECTB;
- HCHOJB30BaTh (PHU3UKO-
MaTeMaTUYECKUI ammapar
JUISL PEILICHHs] PacyeTHO-
AHAIMTUYECKHX 33/1a4;

- aHAJIM3UPOBAThH
MOJIy4aeMylo u3
WUCTOYHHUKOB HH(DOPMALIHIO
M0 XUMUU He(DTH U Ta3a.
HA YPOBHE HABLIKOE:
BJIAJIETh

-METOJaMH  OTPEACIICHUS

COCTaBa H pacueta
CBOMCTB rasa 110
pe3ynbpTaram ero
XpoMatorpapuaeckoro
aHaJIN3a;

- MeToJaMH Tiepecuera
nokasarejei CBOMCTB

HeTH M Taza Ha pa3HbIe
YCIIOBHS;

- HaBBIKAMHU H3Y4YEHHS U
COIOCTaBIICHHS
pa3HO00pa3HBIX BUJIOB
UCTOYHUKOB HH(OpMaIun
10 XUMHUH HEQTH U raza

OIIK-4.3
TEeXHUKOHN
SKCIEPUMEHTUPOBAHUS C
HUCII0JIb30BaHUEM
MMaKETOB MPOrpPaMM

Bnanets

HA YPOBHe 3HAHUU.

3HATH

- OCHOBHBIE THUIOBl U
TPUHIUIIE]
KIaccupukanuii  HeQTH,
HEQTAHBIX  JAWUCHEPCHBIX
CHCTEM, I'a30B;

- THUIIOTE3bI

MPOUCXOXKICHHS HePTH;

- MeToIbl aHanu3a HedTh
W rasa;

- UICTOYHHKH HH(OpMAIu
10 XUMHUH HE(THU U ra3a.
HA YPOBHE YMEHUIL:
YMETH

- aHAJIN3UPOBATH
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HaumenoBanue Konx n HaumeHnoBanme Ilepeuennb
KaTeropum Kox n HaumeHnoBanue HHIMKATOpa IVIAHUPYEMBbIX
(rpynmnbi) KOMIIeTeHI M JOCTHKEHU S pe3yJIbTaToB
KOMIIETeH U KOMIIeTEHIIUH o0yueHust
MOy YaeMYIO u3

WUCTOYHHUKOB HH(DOPMALIHIO
M0 XUMHUU He(DTH U Ta3a.
HA YPOBHE HABLIKOE:
BJIAJIETh

- MeETOoJaMH TIiepecuera
rokaszaresen CBOWCTB
HeTH W Taza Ha pa3HbIC
YCIIOBHSI;

- HaBBIKAMU H3Y4YCHHS U
COTIOCTABIICHUS
pa3HO0Opa3HbIX BHJIOB
UCTOYHUKOB HH(OpMaIun
10 XUMHH He)TH U Taza

2. Mecto qucuunianHbl B crtpykrype OITIOII
JMucuumuna B1.JI(M).b.18 «Xumust Heptu u raza» peanusyercs B paMKax
oOs3aTenbHOM yacT bioka 1 «/lucuumiuuel (MOyJis1)» NporpaMMbl OakaBpuaTa.
JlucuuiinHa mpenoaaeTcs: 00yJaronMest o o4Hou popme oOydeHust — B 3-
M CEMECTpe, 10 OYHO-3a04YHOM (hopMe — BO 2-M CeMeCTpe.
HuciumuinHa «XuMusg HeTH W Tazay SBISIETCS MPOMEXKYTOUHBIM HTArioM
dbopmupoBanusa komnerennuit OIIK-1, OIIK-4 B nponecce ocBoenust OITOIT.
Huctumuinaa «Xumus HeTU U ra3a» OCHOBBIBACTCS HA 3HAHUSX, YMEHUSX U
HABBIKAaX, MPUOOPETEHHBIX TMpPU W3YyYCHUM JUCIUIUIMH: Maremaruka, dusuka,

Xumusi, Teopetnueckas wmexanuka, ConmpoTHBIEHHE MaTepuaoB, YdeOHas
MPAKTUKA: O3HAKOMUTEIIbHAS TMPAKTUKA, W ABJISACTCS MNPEAIICCTBYIOIIEH IS
WU3y4YEeHUs JUCUHUILINH: Mertpomnorus, cTaHmapTU3amus ©  cepTUdUKAIS,

DJIEKTPOTEXHUKA M JJIEKTPOHMKA, TEnIoTEeXHUKA,
IIOJITOTOBKA K

arTeCcranusd:

caadc

n caada

['ocynapcTBeHHass WTOrOBas
rocyJapCTBEHHOIO

9K3aMcHa,

I'ocymapcTBeHHass UTOroBasl arTECTallMs: BBIIIOJHEHHUE, MOATOTOBKA K IIpOLELype
3alUTHI U 3aIIUTA BHITYCKHON KBAIM(PUKALUOHHON pabOoTHI.

®opMoil MPOMEKYTOUHON aTTECTAIMU 3HAHUN OOydaeMmbIX MO OYHOM (opme
o0yueHus SABIISETCS PK3aMEH B 3-M CEMECTpPE, 10 OYHO-3a0YHOUM (popMe IK3aMeH B 2-

M CEMCCTPC.
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3. O0beM JTUCHUILIHHBI

OO6mIast TpyJ0€MKOCTh AUCITUIUIMHBI COCTAaBJISET 4 3aueTHBIX enuHuilbl (144

aKaJIeMHUYECKHX Yaca), B TOM YHCIIe
ouyHasi hopma o0y4eHus:

CemecTtp 3
JIEKIUHU 16
71a00paTOPHBIE 3aHITHS 32
CEMUHAPHI M IPAKTUYCCKHUEC 3aHSITHSI -
KOHTPOJIb: KOHTaKTHasl paboTa 36
KOHTPOJIb: CAMOCTOSITEIbHAS padoTa
pacueTHo-rpaduueckue padoThl, KYpCOBbIE paOOTHI (IPOEKTHI): KOHTAKTHAs paboTa -
pacdeTHoO-Tpaduaeckue paboThl, KYpCOBBIE pabOTHI (IPOEKTHI): CAMOCTOSITENIbHAsI paboTa -
KOHCYJIbTALIUHU 1
Konmaxmmuas paboma 49
Camocmosmenvhas paboma 59
Bun npomexxytounoit arrectamuu (popma KOHTPOJIS): IK3aMeH
04HO0-3204Hasi GpopMa o0yUyeHMsI:
Cemectp 2
JIEKIIAU 8
71a00paTOPHBIE 3aHSITH 18
CEMUHAPBI U IPAKTUYECCKHUE 3aHITHSI -
KOHTPOJIb: KOHTaKTHasi paboTa
KOHTPOJIb: CAMOCTOsITEIbHAs paboTa 36
pacyeTHO-rpaduieckue paboThl, KypCOBbIE pabOTHI (IPOEKTHI): KOHTAKTHAS paboTa -
pacueTHO-rpaduaeckue paboThl, KypCOBBIC PaOOTHI (IIPOCKTHI): CAMOCTOSITENIbHAS paboTa -
KOHCYJIbTAIIUU 1
Konmaxmnas paboma 26
Camocmosmenvhas paboma 82

Bug npomexxyTouHoit artectanuu (popMa KOHTPOJIS): IK3aMEH
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4. Cogep:xaHue TUCHUILINHBI, CTPYKTYPHUPOBaHHOE 10 TeMaM (pa3jaesiam)
Ounas ¢popma o0yueHust

KonnuecTtBo yacos Kon
Tema (paszlen) KO}GITaKTHaH pa6(c);erHapH p CaMOCTOATED ;I;I ('?TP;I:EEEI;
JICKITH JIa0OPaTOPHBI
N e 3arTS npzl;{y;ilc;xne Has paboTta ORITET I
1. OcHOBBI  OpraHMYeCKOM OIK-1.1
XUMUH. IIpenenbHbIe OIK-1 ’ 2’
YTIEBOIOPOIBI (akaHbI u OIK-1 '3 ’
nuKIoankanel).  HemnpenenbHbie OHK-I. 4’
YTIEBOAOPOAbI (aJIKEHBI, alKUHBI, 4 8 - 14 OHK-I. 5’
aJIKa/INEHBI). Apomarnyeckue OITK- 4' 1’
YTIEBOIOPOIBI. OIK- 4' 2’
OKCHEepUMEHTAJIBHOE T0JIy4eHHE OIK- 4'.3’
U Ollpe/ieTICHHE.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
2. Kucnopop-, azor- wu OIK-1.4
CepocoepKallue  COCIUHEHHs. | 2 4 - 9 OHK-I. 5’
['eTepoatoMHbIie COETMHEHUS. OITK-4.1,
OIIK-4.2,
OIIK-4.3
OIIK-1.1,
OIIK-1.2,
3. Xumuueckuid coctaB He(TH. OIK-1.3,
OIIK-1.4,

Knaccudukanus u 4 8 - 12
MIPOUCXOXKICHUE HEPTH. OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
OIIK-1.1,
OIIK-1.2,
4. Hedrte xak gucnepcHas OIIK-1.3,
cucTeMa, €e OCHOBHBIE (DHU3HKO- OIIK-1.4,

. 4 8 - 12
XUMHUYECKHE CBOMICTBA M METOMEI OIIK-1.5,
UX OIpECIICHUs OIIK-4.1,
OIIK-4.2,
OIIK-4.3
OIIK-1.1,
5. XUMHYECKMH COCTaB H OIIK-1.2,
Knaccuukanus TPUPOAHBIX U OIIK-1.3,
TEXHOTeHHBIX Tra30B. OCHOBHBIC ) 4 12 OIIK-1.4,
(U3UKO-XUMHYECKHE  CBOMCTBA OIIK-1.5,
ra3oB U METOJBI UX ONPENECIECHUS OIIK-4.1,
U pacyera. OIIK-4.2,
OIIK-4.3
OIIK-1.1,
Koncynpranun 1 - OIIK-1.2,
OIIK-1.3,
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Tema (paznen)

KomnuectBo yacoB

KOHTaKTHas paboTa

CeMHHAphI U
NPaKTHYECKUE
3aHATHS

JeKIH | J1abopaTOpHEI
u € 3aHATUS

CaMOCTOSITEITh
Has paboTa

Kon
WHJIUKATOpa
JOCTH KEHUI

KOMIIETCHITUH

OIIK-1.4,
OIIK-1.5,
OITK-4.1,
OIIK-4.2,
OITK-4.3

Kontposns (3x3amen)

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

HUTOIo

49

59

OuHo-3a0uHasi Gopma o0yueHus

Tema (pazmen)

KonnuectBo yacoB

KOHTaKTHas paboTa

CEMHUHAPBI U
NPaKTHYCCKUC
3aHATHU

JeKIH | J1abopaTOpHEI
u € 3aHsATHS

CaMOCTOSITEIb
Has paboTa

Kon
WHIUKaTOpa
JIOCTH KEHUI

KOMITETCHITUN

1.  OcHOBEBI
XUMHUH.

OpraHNU4YeCcCKOu

[IpenenbHbie
YIJIEBOJOPOBI (anmkaHbI "
nukioankanel). HenpenenbHble
YTIEBOOPOAb! (aJIKEHbI, alIKUHBI,
aJIKa/INEHBI). Apomarnyeckue
YIJIEBOJOPOBI.
OKCHEpUMEHTAJIBHOE TIOJIy4EHHE
U ONpeJeICHHE.

18

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

2. Kucnopon-, azor- wu
CepOCoJIepKallle  COCIUHEHMS.
['erepoaTomMHbIE COEAMHEHUSI.

16

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

3. Xumuueckuid coctaB He(TH.
Knaccudukanus u
MIPOUCXOXKICHUE HEPTH.

16

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

4. Hedts kak gucnepcHas

16

OIIK-1.1,
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KonnuectBo yacos Kon

KOHTaKTHas paboTa WHIAUKATOPA
Sy —— CaMOCTOSITEITh JOCTHIKEHHUI
TIPAKTHYECKHE Has pa60Ta
KOMIICTCHIIUN

Tema (paznen)
JeKIH | J1abopaTOpHEI
u € 3aHATHA

3AHATHS

OI1IK-1.2,
OIIK-1.3,
CUCTEMa, €€ OCHOBHbIE (DU3HKO- OIIK-1.4,
XUMHUYECKHE CBONCTBA M METOMbI OIIK-1.5,
WX OMNpPEIEICHUS OIIK-4.1,
OIIK-4.2,
OIIK-4.3

OIIK-1.1,

5. XWUMHYECKHH COCTaB M OIIK-1.2,
KJIaccu(uKanus TPUPOAHBIX U OIIK-1.3,
TEXHOTEeHHBIX Ta30B. (OCHOBHEBIE OIIK-1.4,
(U3UKO-XMMHUYECKHE  CBOMCTBa OIIK-1.5,
ra3oB U METOJIbl UX ONpEICICHUs OIIK-4.1,
U pacuera. OIIK-4.2,
OIIK-4.3

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

Koncynbranun 1 -

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

KonTtpouns (3x3amen) 36

UTOoro 27 82

5. OoOpa3oBaTejibHble TEXHOJOTHHM, TPUMeHsieMble TPH OCBOECHUH
TUCHUTITTHHBI

Meronuka TpenojaBaHus JUCIUIUIMHBI W peaTu3amusl KOMIIETEHTHOCTHOTO
MOJIX0/Ia B M3JIOKEHUU M BOCTIPUATHH MaTepHuasia MpeaycMaTpUBaceT UCIIOIb30BaHNE
crenyronmx (GopM TpOBENEHUS TPYIIIOBBIX, WHIWBUIYAIBHBIX, ayJAUTOPHBIX
3aHATHH B COYECTAHMM C BHEAYJIUTOPHOH pabOTOW C Ienbi0 (OPMHUPOBAHUS H
pa3BUTHS TPO(HECCHOHATFHBIX HABBIKOB 00YYAIOIIUXCS:

- BO BpeMsl JICKIIMOHHBIX 3aHITHA WCIONB3YIOTCS MPE3CHTAUUA C
MPUMEHEHUEM CIIANI0B ¢ TparueckuM U TaOJIIMYHBIM MaTEepUaIoM, a Takke pazoop
TUTIAYHBIX CUTYyallMii, YTO TOBBIIIAET HATJSJHOCTh H  HMHPOPMATUBHOCTH
UCIIOJIb3yeMOT0 TEOPETHUECKOTO MaTepuraa;
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- TPAKTUYECKHE 3aHATUS MPETyCMATPUBAIOT HCIOIb30BAaHUE TPYMIIOBON
dbopmbl 00y4eHMSI, KOTOpask TO3BOJISIET CTyAeHTaM 3(PGEeKTHBHO B3aUMOCHCTBOBATh
B MHUKpPOTPYIIAX TMpU OOCYXKICHUU TEOPETUUCCKOTO MaTepHasia, BBITIOJIHCHUE
MPAKTUICCKUX YIIPAKHEHUH;

- HCTIOJIH30BAaHUE TECTOB JJII KOHTPOJIS 3HAHUH;

- IOJTOTOBKA pedepaToB U JOKIAIOB MO CaMOCTOSTENIbHON paboTe CTyIeHTOB
U BBICTYIUICHHUE C JIOKJIAJIOM TIepe]] ayIMTOpueH, 4To CrocoOCTBYET (hOPMUPOBAHUIO
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.
OO0beMm 3aHATHI B (hOpME NMPAKTUUECKON MOATOTOBKHM COCTaBiseT 2 yac. (0 OYHOMN
dbopme oOyueHnus), 2 gac. (1o 04Ho-3a04HON (popMe 00yUeHMS)

Ounas popma 00yueHust

Konunu I
®dopma UH/IMKATOpa
Bun 3aparusa Tewma 3angaTusa €CTBO o
MIPOBEICHUS JOCTHXEHU
L KOMIICTCHIIUHN
OIIK-1.1
JlaGopaTopHas paborta OIK-1 2’
«Onpenenenue duzuko- S
. I'pynnoBas OIIK-1.3,
IIpaKTHUY€eC | xpmuueckux CBOMCTB HedTH H Py
Koe He(PTENPOaYKTOB  (IUNIOTHOCTH 2 KoMariias OTIK-1.4,
CIOBHasT H KI/IHeMaTI/IquKa;; padora, OIIK-1.5,
3ajlaHne Y obCysKIeHue OIIK-4.1,
BSI3KOCTb, TeMIeparypa OITK-4.2
3aCTHIBAHHUS )» OITK 4' 3’
OuHo-3204Has ¢popma 00yueHHust
Komunu Koz
dopma WHANKATOPA
Bun 3anstus Tewma 3ansTHs €CTBO .
MIPOBECHUS JTOCTHKCHHUI
SR KOMIICTCHIIUHN
OIIK-1.1,
JlaGopaTopHas paborta OIIK-1.2,
IIpaKkTHyec «Onpenenenue duzuko- I'pymnmosas OIIK-1.3,
XUMUYECKUX  CBOHCTB  HedTH KOMaHHas OIIK-1.4,
Koe 2
(TIIOTHOCT®, yCJIOBHAsI u paborta, OIIK-1.5,
3ajlaHue KHUHEMaTHYeCcKas BSI3KOCTb, o0cyxaeHue OIIK-4.1,
TEMIIEPATypa 3aCThIBAHMS )» OIIK-4.2,
OIIK-4.3
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7. YdeOHO-MeTOAUMYECKOEe o0eclevyeHHe CaMOCTOATEJIbHOH PadoThl
CTY/ICHTOB

CamocrosiTenbHas paboTa peanu3yeTcss B paMKax MpPOrpaMMbl OCBOCHHS
JUCUUIUIMHBI B CAEAYIOIUX (hopMax:

- MpopadOTKa TEMATUKHU CAMOCTOSITEILHON PadOThI;

- HanucaHnue pedepara;

- BBITIOJTHEHUE UHIUBUYaJbHBIX 3aJaHUN;

- MMOJrOTOBKA K C/Iaye 3a4yeTa.

B pamkax ydyeOHOro Kypca npeaycMaTpUBaIOTCS. BCTPEUU C MPEIACTABUTEIIMU
npoUIbHBIX NPEATPUATHI.

CamocTrosiTenbHast paboTa MPOBOJUTCS C LEJIbIO: CHUCTEMATH3alUuU U
3aKpEIUICHUsT TMOJyUYEHHBIX TEOPETUYECKUX 3HAHUW M MPaKTUUYECKUX YMEHUH
oOyJaroumxcs; YrIyOJeHUs W pacIIUpeHHs] TEOPEeTHMYECKUX 3HAaHUN CTYJIEHTOB;
dbopMupoOBaHUsS YMEHHI HCIONb30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO, YUeOHYI0 U CIIEHUATbHYIO JIUTEPATypy; Pa3BUTHS MO3HABATEIbHBIX
CHOCOOHOCTEM M AKTHUBHOCTH  OOYy4YalOIIMXCA:  TBOPYECKOM  HMHUIIMATHBBI,
CaMOCTOSITEIbHOCTH, ~ OTBETCTBEHHOCTH,  OPraHU30BAaHHOCTH;  (POPMHUPOBAHUE
CaMOCTOSATEIBbHOCTH MBIILJIEHUS, CrocoOHoOCTeM K CaMOpa3BUTHIO,
COBEPILIEHCTBOBAHUIO M CaMOOpraHu3auuu; (QopMupoBaHus NpodhecCHOHATbHBIX
KOMITIETEHIIUI; Pa3BUTHIO UCCIIEI0BATENLCKUX YMEHUMN CTYIEHTOB.

®opmbl U BHUJIBI CAMOCTOSITEILHOW pabOThl CTYACHTOB: YTEHHE OCHOBHOW U
JIOTIOJIHUTENBHOM JIUTEpaTypbl — CaMOCTOSITENIbHOE M3yuyeHUE MaTepuana Io
PEKOMEHTyeMbIM JIUTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTaJIOroM,
CaMOCTOATENBHBIN MOAOOP HEOOXOAMMOW JHTEepaTypbl; paboTa CO CIOBapeM,
CIPaBOYHMKOM; TIOMCK HeoOXxoaumon wuHpopmanmuu B cetu VHTepHerT;
KOHCTIIEKTUPOBAaHUE HCTOYHUKOB; pedeprpoBaHUE HCTOYHUKOB; COCTABIICHUE
AHHOTALMKM K MPOYUTAHHBIM JINTEPATYPHBIM UCTOYHMKAM; COCTABJICHHE PELEH3UI U
OT3bIBOB Ha NPOYUTAHHBIM MaTepuai; COCTaBlIeHHE 0030pa MyOJMKALMi MO TeMe;
COCTaBJIICHHME W  pa3padoTKa TEPMHUHOJIOTMYECKOTO  CIIOBapsi;  COCTaBJICHUE
XPOHOJIOTMYECKOM Tabnuupl; cocraBieHue Oubmmorpaduu (6ubiuorpaduueckon
KApTOTEKH); TMOJArOTOBKA K PA3IMYHBIM (QopMaM TeKylled U MpOMEKYTOUHOU
arrectalii (K TECTUPOBAHMIO, KOHTPOJBHOM paboTe, 3ayeTy); BBINOJIHEHUE
JIOMalTHUX KOHTPOJIBHBIX pPabOT; CAMOCTOSITEIbHOE BBIINOJHEHHE IPAKTUYECKUX
3aJJaHUIl PenpoAyKTUBHOIO THUIA (OTBETHI HA BOIIPOCHI, 33/Ja4M, TECTHI; BHIIIOJIHEHUE
TBOPYECKHX 3aJaHU).

TexHonorus opraHu3ay CaMOCTOATEIBHON PabOThl 00YUYaIOLIUXCS BKIIIOUAET
UCIOJb30BaHUE HMH(POPMAIMOHHBIX U  MaTepHAIbHO-TEXHUYECKHUX  PECypCoB
00pa30BaTEIBHOTO YUPEKACHHUS: OUOIMOTEKY C YMTAJIbHBIM 3aJI0M, KOMIIBIOTEPHbIE
KJIACChl C BO3MOXHOCTBIO padboTel B UHTepHer; ayautopuu (KJacchl) s
KOHCYJIbTALIMOHHOM €S TeIbHOCTH.

Ilepen BeIMOIHEHUEM OOYYAIOUIMMUCS BHEAYJUTOPHOM CamMOCTOSATEIbHOM
paboThl MIpenojaBaTeilb MPOBOJUT KOHCYJIBTHPOBAHUE IO BBINOJHEHHUIO 3aJIaHUs,
KOTOpPBIM BKJIIOYAaeT 1edb 3aJaHusi, €ro COJEp)KaHMs, CPOKU BBIOJHEHUS,
OpPUEHTUPOBOYHBIN 00beM pabOThI, OCHOBHBIE TPEOOBAHMS K pe3yjbTaTaM paloThl,
KpUTEpUU OLEHKH. Bo BpeMs BBINOJHEHUS OOYYalOUIMMUCS BHEAYAUTOPHOMN

17



CaMOCTOSITENILHOM padOThl M IPU HEOOXOAUMOCTH IPENOAaBaTENh MOKET MPOBOJUTh
WH/IMBHUIyaJIbHbIE U TPYIIOBbIE KOHCYIbTAIIUH.

CamocTtosTenbHass paboTa MOXKET OCYIIECTBISITbCS HHIWBUIYATBHO WU
rpynnamMu oOydJaromuxcsi B 3aBUCUMOCTH OT IIeNH, 00beMa, KOHKPETHONW TeMaTHUKU
CaMOCTOSITENTEHOU PabOThI, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUH 00yUYaIONTUXCA.

Kontpons  caMmocTosiTenbHOM  pabOThl  CTYJEHTOB  MpEIyCMaTpHUBAET:
COOTHECEHHE COJIeP KaHUsI KOHTPOJIS C IeIIMUA 00y4eHHS; 00bEKTHBHOCTh KOHTPOJIS,
BaJMIHOCTh KOHTPOJSL (COOTBETCTBHE TPEIBSIBISIEMBIX 3aJaHU TOMY, YTO
OpeanoyaraeTcss MpoOBEpUTh); auddepeHranuo  KOHTPOIbHO-U3MEPUTEIbHBIX
MaTepuaoB.

@®opMBl  KOHTPOJII CaMOCTOSITEJIBHOM  paboThl: TNPOCMOTP U IpOBEpKa
BBIMIOJHEHUSI ~ CAMOCTOATENbHOW  paboThl  MpemojaBaTelieM;  OpraHu3alus
CaMOITPOBEPKH, B3aUMOINPOBEPKHU BBIIIOJHEHHOTO 3aJaHUsl B TpymIme; o0CyXIeHue
pe3yJIbTaTOB BHINIOJHEHHOW pabOThI Ha 3aHATUH; MPOBEACHUE MTUCHMEHHOI'O OINPOCa;
NPOBEJCHHE YCTHOTO ONpOCa; OpraHu3alus W TMPOBEACHHE HWHAMBHUIYAIbHOTO
co0eceI0BaHus; OpraHU3allMsl U MPOBEAEHUE cOOECeOBaHUS C TPYNIION.

Ne

o/ Buji yueOHO-MeTOAMYECKOro odecnedyeHust

KonTponbHble 3aganust (BapuaHThl).

&~

TecToBbBIC 3a1aHUSI.

Bormpocs! st cCaMOKOHTPOJIS 3HAHU.

4= | I

TeMBI TOKITa0B.

JT

3agaHus Ui HOATOTOBKU K IPOMEKYTOUHON aTTeCTalluy 10 AUCHUILIUHE
(Bompocs! k 3x3aMeRy)

18



8. ®oHa OLIEHOYHBIX CPEICTB VISl MPOBEJCHUN TEKYIIero KOHTPOJISl yCIeBaeMOCTH, IPOMEKYTOYHON aTTeCcTAlNU
10 UTOraM OCBOEHHUS U CIHUIINHBI

8.1. IlacnopTt ¢oHIA OLEHOUYHBIX CPEICTB

KonTtponupyemsie pa3ziensl (TeMbI) Kon u HanmeHoBaHue HanmenoBanue
Ne Nunukatop AOCTHKEHUS KOMIIETCHIIUN
JIACIUTITUHBI KOMITETCHIIH OIICHOYHOTO CPEJICTBA
1. OIIK-1.1 3naTh mNpUHIMNIHATILHBIE
0COOEHHOCTH MOJEJIUPOBAHUS
MaTeMaTHYECKUX, buznIecKux u
XUMHUYECKUX IIPOLIECCOB,
NpeAHa3HauYeHHbIE JUII  KOHKPETHBIX
TEXHOJIOTHUECKHUX MPOIIECCOB,
OIIK-1.2  YMerp  HCHOIB30BATH
OIIK-1. OCHOBHBIE 3aKOHBI JUCUUILINH
Crnocoben pemartpb 3a/1a4yM, | MHK€HEPHO-MEXaHU4YECKOI0 MOy IS,
OTHOCSLLIMECS K OIIK-1.3 YMeTp  HUCHOJIB30BaTh
. mpodeCCHOHATIEHOMN JIeATETLHOCTH, | OCHOBHBIC 3aKOHBI
OCHOBBI ~ OpPraHMYECKOM  XHUMHH.
MIPUMEHSS METO/Ibl | €CTECTBEHHOHAYYHBIX JUCLUILINH,
[IpenenpHbIe YriIeBOIOPOAbI (aTKaHBI WHAUBUAYaTbHbIC
MOJICIIUPOBAHUS, MpaBuUjia  TMOCTPOCHHUS  TEXHUYECKUX
u 1ukioankansl). HenpenenbHbie - 3a/1aHMUS; pedepar;
MaTeMaTHYECKOro aHaIM3a, | CXeM U YepTexei .
YIIEBOAOPOAbl  (AJKEHBI, AaJIKHHBI, YCTHBIN orpoc,
€CTECTBEHHOHAYYHbIE " OIIK-1.4 Bnanets OCHOBHBIMH
AJIKATUCHBI ). ApomaTuieckue co0eceioBaHue; TECT,
OOIIeMHKeHEePHBIE 3HAHUS METO/IaMH, UCIIOJIb3YEMBIMHU I€0JIOTaMH,
YIIIEBOIOPOABl. DKCIIEPUMEHTATEHOE JK3aMeH
OIIK 4. MHTEpIpETALNU JAHHBIX
MOJIyYEHUE U OTPEICIICHHE. .
Cnoco0eH MpPOBOJIUTH H3MEPEHUS | TeO(PU3NIECKUX UCCIIEI0BAHMIM,
U HaOmoJeHus, 00padaThiBaTh M | TEXHUKO-YKOHOMHUYECKOTO aHam3a,
MPEJICTaBISITh HaBBIKAMU  COCTaBIIEHUS  paboymx
HKCTIEPUMEHTAJIbHBIC TaHHbBIS MMPOCKTOB B  COCTaB€ TBOPYECKOM
KOMaH/Ibl,
OIIK-1.5 Brnaners HaBBIKAMH
JIEJIOBOTO B3aUMOJIEUCTBUS C CEPBUCHOM
ciy k001 U OLICHUBATh ux
pEKOMEHaun c y4eTOM
JKCIEPUMEHTAIBHON paboThI
TEXHOJIOTHYECKOrO oTzena




Kontponupyemsie pazeist (TEMBbI)

Kox u HaumenoBanue

HanmenoBanue

Ne WHauKaTop TOCTHKEHUST KOMIIETEHIIUN
JUCIUTLIAHBI KOMIIETEHINH OLIEHOYHOTI'O CPEICTBA
TIPEAPUATH
OIIK-4.1 3HaTh TEXHOJIOTHIO
COIIOCTABJICHUSI TPOBEJEHHUS THUIOBBIX
JKCIIEPUMEHTOB Ha CTaHJIapPTHOM
o0opynoBaHuu B JjabopaTopud H Ha
MIPOU3BO/ICTBE,
OIIK-4.2  VYmerp  oOpabarbIBaTh
pe3yNbTaTh Hay4yHO-
HCCIIEI0BATEIbCKON NeSITeIbHOCTH,
WCIOJIb3YSl CTaHJIapTHOE 000pyI0BaHUE,
puOOpPHI M MaTepUAIIBI,
OIIK-4.3 Bnanets TEXHUKOU
9KCHEPUMEHTUPOBAHUS c
WCI0JIb30BaHHUEM IIAKETOB MPOrpamMm
2. OIIK-1.1 3HaTe mNpUHUMIHAILHBIE
0COOEHHOCTH MOJICIIMPOBAHUS
OIIK-1. MaTeMaTUYECKUX, du3nuecKux u
Cnocoben pemiaTh 3a/lauM, | XUMHUYECKHUX MIPOLIECCOB,
OTHOCSIIHECA K | IpeJHa3HauYeHHbIE JUISI  KOHKPETHBIX
pohecCUOHANBLHOM JIeATENbHOCTH, | TEXHOJIOTHYECKUX MPOIECCOB,
IIPUMEHSA METO/IbI OIIK-1.2  VYmerp  HCIIOJIB30BATH
WHANBUAYaTbHBIE
MOJIeJIUPOBaHMUS, OCHOBHBIE 3aKOHBI JTUCIUTUIAH
Kucnopon-, a301- u cepocoaepkaniye 3aJlaHus; pedepar;
MaTEMaTHYECKOT O aHaJIN3a, | UHKEHEPHO-MEXaHUUECKOT0 MOy I, .
COEIMHEHMUS. I'erepoaromubie YCTHBIN orpoc,
€CTECTBEHHOHAYYHbIE u OIIK-1.3 YMeTp  HCHoJIb30BaTh
COETUHEHMUSI. co0ecesi0BaHuE; TECT,
OOLIEMH)KEHEPHBIE 3HAHUS OCHOBHBIE 3aKOHBI
JK3aMEH.
OIIK 4. €CTECTBEHHOHAYYHBIX JMCITUTIINH,
CriocobeH MpoOBOAMTH HM3MEpPEHHs | MpaBHJa  TOCTPOCHUS  TEXHHUUYECKUX
U HaOmoJeHus, 00pabaThiBaTh H | CXEM M UYepTEXKEH
MIPEACTaBIISITh OIIK-1.4 Bnanets OCHOBHBIMH
JKCIIEpUMEHTAaIbHbIC JaHHbBIE METOJIaMH, UCIIOJIb3YEMBbIMH T'€0JI0ramMH,
UHTEpHpeTaun JTAaHHBIX
reopu3nuecKux MCCJIETOBAHMIH,
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Kontponupyemsie pazeist (TEMBbI)
JUCIUTLIAHBI

Kox u HaumenoBanue
KOMIIETEHIINHU

I/IHI[I/IKaTOp JOCTHOKCHUS KOMIICTCHIIUN

HanmenoBanue
OLICHOYHOTO CPEJICTBA

TEXHHUKO-3KOHOMUYECKOT'O
HaBBIKAMH COCTaBJICHMS
MPOEKTOB B COCTaBe
KOMAaH/IbI,

OIIK-1.5 Bnanets HaBBIKAMH
JIETIOBOT'O B3aMMO/ICUCTBUSA C CEPBUCHOM
ciyx00i u OIICHUBATH ux
PEKOMEH TaliN c Y4ETOM
IKCIIEPUMEHTAIbHON paboThI
TEXHOJIOTHYECKOI0 oTzena
MPEIIPUATHS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COTOCTABJICHUS TPOBEJCHUSI THIIOBBIX
IKCIIEPUMECHTOB Ha CTaHJIAPTHOM
o0opynoBaHuud B JabopaTopud U Ha
IIPOU3BO/ICTRBE,

OIIK-4.2

aHanusa,
pabouunx
TBOPYECKOMN

o0pabaTsIBaTh
pe3yIbTaThI HaY4YHO-
UCCIIeI0BATENBCKON NESITEIIbHOCTH,
WCTIONB3Ys CTaHIApTHOE 000PYAOBaHHE,
puOOpPHI M MaTepUAIIBI,

OIIK-4.3 Bnanets TEXHUKOU
IKCIIEPUMEHTUPOBAHUS c
WCIIOJIh30BAHUEM IMAKETOB MPOrPaMM

YMmeTn

XUMUYECKUI COCTaB He(TH.
Knaccudukanus u npoucxoxxiaeHue
HEPTH.

OIIK-1.

Cnocoben pemiarh 3aJ1a4H,
OTHOCSIIHECS K
po(heCCHOHATTLHOM JIeATEIbHOCTH,
HpI/IMeHSISI METOAbI
MOJICJTUPOBAHHUS,

MaTEMATHYECKOTO aHajau3a,
€CTECTBCHHOHAYYHBIC u

OIIK-1.1 3HaTe mNpUHUMIHAILHBIE
0COOEHHOCTH MOJICIIMPOBAHUS
MaTEeMaTUYCCKHX, buznyecKux u
XAMUYECKHUX MIPOIIECCOB,
NpeAHa3HaYeHHbIE IS  KOHKPETHBIX
TEXHOJIOTHYECKHUX MPOIIECCOB,

OIIK-1.2 YMeThb HCIIOJIBb30BaTh
OCHOBHEIE 3aKOHBI JTMCIUATUIMH

UHIWBHUYaAJIbHBIC
3a/1aHMS; pedepar;
YCTHBIN OIIpoC,
cobeceI0BaHME; TECT,
JK3aMEH
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Kontponupyemsie pazeist (TEMBbI)
JUCIUTLIAHBI

Kox u HaumenoBanue
KOMIIETEHIINHU

I/IHI[I/IKaTOp JOCTHOKCHUS KOMIICTCHIIUN

HanmenoBanue
OLICHOYHOTO CPEJICTBA

00IIenHKEHEePHBIC 3HAHUS
OIIK 4.

Crioco0eH TPOBOJUTH H3MEPECHHUS
u HabmogeHus, o0pabdaTeiBaTh U

MMpEaACTABIATD
9KCHICPUMCHTAJILHBIC JTaHHBIC

HWHXXEHEPHO-MEXaHUYECKOT0 MOy IS,

OIIK-1.3 Ymern HCIIOJIB30BaTh
OCHOBHEIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JHCIUTUINH,
MpaBuUjia MOCTPOCHHUS  TEXHUYECKUX
CXEM U YepTexen

OIIK-14 Bnaners OCHOBHBIMH
METOJaMH, UCIIOIb3YEMBIMHU T€0JIOTaMH,

HMHTEPIIPETALINH TAHHBIX
reou3nuecKux UCCIIETOBaHUH,
TEXHUKO-IKOHOMHYECKOTO aHaau3a,

HaBBIKAMH COCTaBIICHHS pabouunx
MIPOEKTOB B  COCTaB€ TBOPYECKOM
KOMaH/IbI,

OIIK-1.5 Bnanets HaBBIKAMH
JIETIOBOT'O B3aMMO/JICUCTBUSA C CEPBUCHOM
ciyx00i u OIICHUBATH ux
PEKOMEH TaluN c Y4ETOM
9KCIIEPUMEHTAIbHON paboThI
TEXHOJIOTHYECKOI0 oTzena
TIPEAPUATH

OIIK-4.1 3HaTh TEXHOJIOTHIO

COIIOCTABJICHUSI TPOBENEHHUS THUIOBBIX
IKCIIEPUMEHTOB ~ HAa  CTAaHAApPTHOM
o0opynoBaHuud B JjabopaTopud H Ha
MIPOMU3BO/ICTBE,

OIIK-4.2  VYmerp  oOpabarbIBaTh
pe3yIbTaThI Hay4HO-
UCCIIeI0BATENBCKON NeSITeIbHOCTH,
UCTIONIB3YsI CTaHAapTHOE 000pyJOBaHME,
puOOpHI M MaTEpUAIIBI,

OIIK-4.3 Bnanets TEXHUKOU
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Kontponupyemsie pazeist (TEMBbI)
JUCIUTLIAHBI

Kox u HaumenoBanue
KOMIIETEHIINHU

I/IHI[I/IKaTOp JOCTHOKCHUS KOMIICTCHIIUN

HanmenoBanue
OLICHOYHOTO CPEJICTBA

OKCIICPUMCHTUPOBAHU A C
HCITI0JIb30BAHHUEM MMaKETOB IIpOorpaMm

Hedts kax nucnepcHas cucrtema, ee
OCHOBHBIE (bU3NKO-XUMHUYECKHE
CBOMCTBA U MCTOABI UX OIIPEACTICHUA

OIIK-1.

Cnocoben peniarh 3aJ1a4H,

OTHOCAIIHECCA

K

npodeccuoHaNbHOM 1eATeIbHOCTH,
PUMECHSISI METO/IbI

MOACIINPOBAHUA,

MAaTEMAaTHYICCKOIO aHajiu3sa,

€CTECTBEHHOHAYYHBIC
OOLIEMH)KEHEPHBIE 3HAHUS
OIIK 4.

)51

CriocobeH TpOBOAMTH H3MEpPEHUs
U HaOmoaeHus, o0pabaThiBaTh H

MMpEaACTaBJIATh
OKCIICPUMCHTAJIBHBIC TaHHBIC

OIIK-1.1 3HaTe mNpUHUMIHAILHBIE
0COOEHHOCTH MOJICITUPOBAHUS
MaTEeMaTUYCCKHX, buznyecKux 5
XAMUYECKHUX MIPOIIECCOB,
NpeAHa3HaYeHHbIE I  KOHKPETHBIX
TEXHOJIOTHYECKHUX MPOIIECCOB,

OIIK-1.2 YMern HCITOIB30BaTh
OCHOBHEIE 3aKOHBI JHCIUATUIMH
HWHXXEHEPHO-MEXaHUUECKOT0 MOJTYJIS,

OIIK-1.3 Ymern HCITIOJIB30BaTh
OCHOBHEIC 3aKOHEBI
€CTECTBCHHOHAYYHBIX JUCIUATUINH,
MpaBuUjia  MOCTPOCHHUS  TEXHUYECKUX
CXEM U YepTexen

OIIK-14 Bnanets OCHOBHBIMH
METOJaMH, UCIIOIb3YEMBIMHU T€0JIOTaMH,

HWHTEpIpeTauu JTAHHBIX
reopU3NIECKIX HCCIEOBaHNH,
TEXHUKO-3KOHOMUYECKOTO aHaju3a,

HaBBIKAMH COCTaBJIECHUS pabounx
MPOCKTOB B  COCTaB€ TBOPYECKOM
KOMAaH/IBI,

OIIK-1.5 Bnaners HaBBIKAMH
JIETIOBOTO B3aMMOJICUCTBUS C CEPBUCHOM
ciyx00i u OIICHUBATH ux
PEKOMEHTaluN c Y4ETOM
JKCIIEPUMEHTAIbHON paboThI
TEXHOJIOTHYECKOTO oT/ena
MIPEAPHUSITHS

OIIK-4.1 3HaTh TEXHOJIOTHIO

WH/IMBUyalIbHbIE
3aJlaHus; pedepar;
YCTHBIN 0I1poc,
cobeceqoBaHUE, TECT,
9K3aMeH
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Kontponupyemsie pazeist (TEMBbI)
JUCIUTLIAHBI

Kox u HaumenoBanue
KOMIIETEHIINHU

I/IHI[I/IKaTOp JOCTHOKCHUS KOMIICTCHIIUN

HanmenoBanue
OLICHOYHOTO CPEJICTBA

COIIOCTABJICHUSI TPOBEJEHHUS THUIOBBIX
IKCIIEPUMEHTOB ~ HA  CTaHAApPTHOM
o0opynoBaHuud B JjabopaTopud U Ha
MIPOU3BO/ICTBE,

OIIK-4.2 o0OpabartbIBaTh
pe3yIbTaThI Hay4HO-
UCCIIeI0BATENBCKON NeSITeIbHOCTH,
UCTIONB3YsI CTaHAapTHOE 000pyJOBaHME,
puOOpPHI M MaTepUAIIBI,

OIIK-4.3 Bnanets TEXHUKOU
9KCHEPUMEHTUPOBAHUS c

HCITI0JIb30BAHHUEM MMaKETOB IIpOorpaMm

YMmeTn

XUMHU4IeCcKui
KI1acCUpUKaIus
TEXHOT'€HHBIX

COCTaB u
IIPUPOIHBIX 51
ra3oB. OcCHOBHEIE

(U3UKO-XMMHUYECKHE CBOMCTBA Ta30B

n

METOAbl HX  OHNPEACICHUA U

pacdera.

OIIK-1.

Crniocoben pemarhb 3a/1a4w,
OTHOCSIITHECS K
npohecCHOHALHON eATeTHbHOCTH,
PUMEHSISI METO/IbI
MO/JICITUPOBAHHSI,
MaTeMaTHIECKOTO aHaJm3a,
€CTeCTBEHHOHAYYHBIC u
00IIenHKEHEPHBIC 3HAHUS

OIIK 4.

CriocobeH TPOBOAMTH H3MEPEHUS
U HaOmoneHus, obpabaThIBaTh |
NPEICTaBIIATh
9KCTICPUMCHTAJIbHBIC JTaHHBIC

OIIK-1.1 3HaTe mNpUHUMIHAILHBIE
0COOEHHOCTH MOJICITUPOBAHUS
MaTEeMaTUYCCKHX, buznyecKux 5
XAMUYECKHUX MPOIIECCOB,
NpeAHa3HaYeHHbIE I  KOHKPETHBIX
TEXHOJIOTHYECKHUX MPOIIECCOB,

OIIK-1.2 YMern HCITOIB30BaTh
OCHOBHEIE 3aKOHBI JHCIUATUIMH
HWHXXEHEPHO-MEXaHUUECKOT0 MOJTYJIS,

OIIK-1.3 Ymern HCIIOJIB30BAaTh
OCHOBHEIC 3aKOHEBI
€CTECTBCHHOHAYYHBIX JUCIUATUINH,
MpaBuUjia  MOCTPOCHUS  TEXHUYECKUX
CXEM U YepTexen

OIIK-14 Bnanets OCHOBHBIMH
METOJaMH, UCIIOIb3YEMBIMHU T€0JIOTaMH,
HWHTEpIpeTauu IaHHBIX
reo(pU3NIECKIX HCCIEOBaHNH,
TEXHHUKO-3KOHOMHYECKOTO aHaiu3a,
HaBBIKAMU COCTaBJICHUSA pabounx

UHIWBHUYaAJIbHBIC
3a/1aHMS; pedepar;
YCTHBIN OIIpoC,
cobeceI0BaHME; TECT,
JK3aMEH
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Kontponupyemsie pazeist (TEMBbI)
JUCIUTLIAHBI

Kox u HaumenoBanue
KOMIIETEHIINHU

Nupukatop AOCTHXKEHUS KOMITETCHIIUN

HanmenoBanue
OLICHOYHOTO CPEJICTBA

MIPOEKTOB B  COCTaB€ TBOPYECKOM
KOMaH/IbI,

OIIK-1.5 Bnanets HaBBIKAMH
JIETIOBOT'O B3aMMO/ICUCTBUSA C CEPBUCHOM
ciyx00i u OIICHUBATH ux
PEKOMEH TaluN c Y4ETOM
9KCIIEPUMEHTAIbHON paboThI
TEXHOJIOTHYECKOI0 oTzena
TIPEAPHUATH

OIIK-4.1 3HaTh TEXHOJIOTHIO

COIIOCTABJICHUSI TMPOBEJEHHUS THUIOBBIX
IKCIIEPUMEHTOB ~ Ha  CTAaHAApPTHOM
o0opynoBaHuud B JjabopaTopud H Ha
MIPOU3BO/ICTBE,

OIIK-4.2  VYmerp  oOpabarbIBaTh
pe3yIbTaThI Hay4HO-
UCCIIeI0BATENBCKON NeSITeIbHOCTH,
UCTIONIB3YsI CTaHAapTHOE 000pyJOBaHME,
puOOpHI M MaTEpUAIIBI,

OIIK-4.3 Bnanets TEXHUKOU
9KCHEPUMEHTUPOBAHUS c
UCIIOJIb30BAHUEM IIAKETOB IIPOTPAMM
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Jdranbl (opMHpOBaHUS KoMIeTeHUMH B mpouecce ocBoenusi OITOII
MIPSIMO CBSI3aHBI C MECTOM JIMCIMIUIMH B 00pa30BaTeIbHON MTporpamme. Kaxkpiii sTar
dbopMupOBaHUS KOMIIETCHI[MU, XapaKTepU3yeTCs ONPEACIICHHBIMU 3HAHUSIMH,
YMEHUSIMU U HaBbIKaMU U (WJIH) ONBITOM MNPO(ECCUOHAIBHON J€ATEeIbHOCTH,
KOTOpBIE OIICHMBAKOTCA B MPOILECCEe TEKYIIEro KOHTPOJISI  YCIIEBAEMOCTH,
MPOMEKYTOUHON aTTeCTAlMU O JAUCHUIUIMHE (ITPAKTHKE) U B MPOILIECCE UTOTOBOMU
aTTeCTallMM.

JuctuuminHa «Xumus HePTH W Traza» SBISAETCS MPOMEXKYTOYHBIM ITalioM
KOMIUICKCA IUCIUIUIMH, B XOJI€ M3Y4YEHHUS KOTOPBIX Y CTYJICHTOB (HOPMHUPYIOTCS
komnetenuu OIIK-1 n OIIK-4.

®opmupoBanue kommnereHuuu OIIK-1 HaumHaeTcs ¢ M3yYeHUS IUCIUILIAH
«Marematuka», «®usnkay, «XUMUS» U MNPOJIOIKACTCS MPU OCBOCHUU JTUCHMIUIMH
«Teopetnueckas MexaHuka», «CoNpOTUBICHHE MaTepUaloB». 3aBepllaeTcs
dbopMHupoBaHWE  yKAa3aHHOW  KOMIIETEHIIMM TpPH  TMOATOTOBKE W  CJadu
«l'ocymapcTBeHHass WTOroBas aTrTecTalys: MOATOTOBKAa K cJade W caaya
rOCyIapCTBEHHOTO 3K3aMEHAY.

®opmupoBanue komnereHuuu OIIK-4 HaumHaercs ¢ M3ydeHUs OUCLUIIIMHBI
«Dusukay, «XUMUsD» U NPOJOJHKAETCS MPU OCBOCHUHU IUCUUILIMH «Teoperndeckas
MexaHukay, «CONpOTUBICHUE MATEPUATIOB», «MeTponorus, CTaHIapTU3alUs |
ceprudukanus»,  «IIEKTPOTEXHUKA W DJIEKTPOHHKA»,  «TerioTexXHuKay.
3aBepiiaercs (HOpMUpPOBAHKME YKa3aHHOM KOMIIETEHIIMM TPU TMOATOTOBKE M Cladu
«l'ocymapcTBEHHass WTOrOBasl aTTeCTallys: BBIIIOJHEHUE W 3alluTa BBIMTYCKHOM
KBTI (PUKAIMOHHON pabOThI».

Urorosast omenka cdopmupoBanHoctn kommerennuii OIIK-1, OIIK-4
ONPEICIISIETCS B IEPUO]T MOATOTOBKU U CAAYX IOCYIAPCTBEHHOTO SK3aMEHa.

B npouecce usy4eHusi AMCHUILUIMHBI, KOMIIETEHIIUU Tak:xke GopmMupyroTCst
MOJITAIHO.

OcHoBHbiMU 3Tanamu  popmupoBanuss OIIK-1, OIIK-4 npu wu3zyyeHuu
mucuuminabl B1.JI(M).b.18 «Xumus HedTH U razay SBISETCS MOCIEI0BATEILHOE
W3YUCHHUE COJICP)KATEIbHO CBS3aHHBIX MEXAy CcOOOM TeM Y4eOHBIX 3aHSATUM.
N3ydeHne KaxjaoW TeMmbl TpejroyiaraeT OBJAJeHHUE CTYyACHTAaMHU HEOOXOIUMBIMU
JeCKpUnTopaMu  (COCTaBIISIONIMMU)  KOMIETeHIMA. JIJIs  OIEHKH  YpPOBHS
chOPMUPOBAHHOCTH  KOMIICTCHIIMH B  TIpolleCCe€  H3YYCHHS  JUCHUIUIUHBI
MPEyCMOTPEHO MPOBEJACHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH II0 TeMaM
(pa3aenam) TUCIUIUIMHBI M TIPOMEXKYTOYHOM aTTECTAIlUU 110 JUCIUIUIMHE — DK3aMEH.



8.2. KoHTpo/ibHbIE 32JaHUSI U MaTepPHaJibl, HEOOXOAUMBbIE IJIs1 OLEHKH
3HAHUM, YMEHUI U HABBIKOB U (MJIM) ONbITA AEATEJbHOCTH, XapPaKTEePU3YIOLIUX
Tanbl (POPMHUPOBAHUS KOMIIETEHIIMI B MpoLecce OCBOEHHUs 00pa3oBaTeIbHOM
MPOrpamMMbl

8.2.1. 1no

TeEMaM AJIA

KoHTpoJsbHbIe

BOIPOCHI (pa3nenam)

onpoca/codeceI0BAHNA HA 3aHITHSIX

Tewma (pazgein)

Bomnpocsl

1. OcHOBBI
OpraHUYecKOi XUMHH.
[IpenenbHble  YrI€BOAOPOIbI
(aKkaHBI W ITUKJIOQJIKAHBI).
Henpenenbusie
YTIEBOIOPOIbI
AIKUHBI,
ApomMarudeckue
YTJIEBOJIOPO/IBI

(ayIKeHHBI,
AJIKATUCHBI ).

1. O0mrast xapaKTEepUCTUKA ATKAHOB.

2. dusznyeckue CBOMCTBA aJIKaHOB.

3. XUMHYECKHE CBOMCTBA aJIKAHOB.
MIPOU3BOAHBIX AJKAHOB.

4. Ctpoenue nukioankanoB. Homenkiarypa.

5. ®usndeckue CBOMCTBA IUKIIoanKaHoB. CojepikaHue B HEPTAX.
6. X¥MUYECKHE CBOMCTBA IIUKI0AIKAHOB.

7. Pacripenenenrie  apoMaTHuecKUX — YTrJIEBOJOPOJIOB
dpakuusam HePTH.

8. OCHOBHBIE TIPEJICTABUTENIN APECHOB B HEDTSAX.

9. ®usnvecKue U XMMUYECKHUE CBONCTBA apEHOB.

10. IlpucyrcTBHE HENpPENEIbHBIX YIJIEBOJOPOJIOB B CHIPOH
HeTH.

11. OcHOBHBIC HICTOYHUKH H ITyTH TOJYYCHUS AIIKEHOB, TMCHOB U
aJIKHHOB.

12. Omnpenenenue, obume GopMyabl U HOMEHKIIATypa aKeHOB,
JICHOB M AJIKMHOB.

13. IlepeuncnuTh HENpeneIbHBIC YIIIEBOIOPOIBI, SBISIOIIUECS
OCHOBHBIM  CBHIpbEM 111  HEe(PTEXMMHYECKOTO  CHHTE3A.
TexHoyornueckas cxema My TH X nepepadoTKH,
MIPOMEKYTOUHbBIEC U KOHEYHBIE MMPOTYKTHI CHHTE3A.

14. @usnyeckue M XUMHUYECKHE CBOMCTBA HEMPEIEIbHBIX
YIJIEBOJOPOAOB. DKCIIEPUMEHTAIBLHOE OIPECIICHHE.

15. YUto takoe 6GpoMHOE 4yuCI0? Honnoe uncio? s yero oHm
BBEJCHBI?

Ob6nactu npUMEHEHHUs

oo

2. Kucnopon-, azor- u
cepycoaepKaiiue COeAUHEHUs.
['erepoaToMHbIe cCOeTUHEHMUSI.

1. Oomas XapaKTepUCTHKA, COCTaB, CTpOEHHE
KHCIIOPOACOAepkKAIMX coeauHeHn. Dusndyeckrue CBONCTBA.

2. Xumunueckue cBoictBa. O01acTH NpUMEHEHHs MTPOU3BOAHBIX
KUCJIOPOACOAEPKALINX COCTUHEHUM.

3. OCHOBHBIE THIIBI CEPOOPTaHUUYECKUX COCAMHEHUH HePTH.

4. Cnoco0bl ynajgeHusi CEpOOPraHUYECKUX COCAUMHEHUN U3
HeQTsHbIX (pakuumii. lcnonb3oBaHHEe HKCHEPUMEHTATBHBIX
JTAHHBIX U pe3yIbTaToB MOJICITUPOBAHHUS ISt
COBEPILIEHCTBOBAHUS IPON3BOACTBEHHBIX ITPOLIECCOB.

5. OCHOBHBIE THITBI A30TCO/IEPKAIINX COCTUHEHUN HEPTH.

6. A3oTcojep:kallie COeAMHEHMs, oOJsafarolue CBOMCTBaMHU
OCHOBaHUM.

7. O0mmas xapakTepuCTHKa CMOJI U ac(alIbTCHOB.
8. OcobeHHOCTH ac(aIlbTOTeHOBBIX KUCIIOT.

9. TI'pynmsl, Ha KOTOpble MNOJPA3JEIAIOT
KOMITOHEHTHI HE(TH.

MUHCPAIbHBIC

3. XuMmHYecKHd coOCTaB
Heptn. Krnaccudpukammss wu
MIPOUCXOXKIEHIE HEe(DTH.

1. 'unoTe3sl MpoUCXOXKACHUS HePTH.
2. Kuaccel yrimeBomoponoB HedTH: coaepkaHUE, CTPOCHHE,
¢dazoBOE COCTOSHUE P HOPMATBHBIX YCIOBHUSX.
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Tewma (pazaein)

Bomnpocsl

3. Cmonbsl u acdanbTeHbl: colep)kaHue B He(pTH, METOJbI
BBIICTICHUS, (U3NYCCKUE CBOWMCTBA, JJEMEHTHBI COCTaB,
XUMHUYECKOEe CTPOCHHE, PACTBOPUMOCTh, 3HAUCHUE.

4. Xumnueckue kinaccuukanuu Hedru.

5. Texnonoruueckas kmaccudukanus Hehtu ('OCT P 51858-
2002).

6. DnemeHTHBIN cocTaB HePTH. OCHOBHBIEC KJIACCHI COSAMHEHUH,
coJieprkamirecst B HepTax.

7. MeToapl BbIICICHHS U UCCIIEIOBAaHUS cOCTaBa He(TH U Ta3a.
DKcTpakuus, copomms, ux Buabl. Kpucrammmsamnus.

8. lucTHIIAIMOHHbBIE METOIbI pa3aencHus Hedrei. [leperonka,
pextudukanmsi. COCTaBICHHE TEXHOIOTHUECKUX CXEM.

9. MeTop! BbIAENIEHUS U HCCIEAOBaHUs cocTaBa He(pTH U Ta3a.

Xpomarorpadus.

10. IMCTIILIAIMOHHBIE METOIBI (PPAKITMOHUPOBAHUS HEDTH.

11. CopOuroHHbIE Hu KPHUCTAJUIN3aLHOHHbBIE METOJIbI
(bpakMOHUPOBAHUS HeTH. CoBepIIIeHCTBOBAHHE

TEXHOJIOIMYECKUX IIPOLECCOB C IIOMOIIBIO MOJEJINPOBAHUS
bu3NYECKUX U XUMHUYECKUX MPOIIECCOB.

12. Tleperonka medru, ee Buabl. CocTaBIeHNE TEXHOJIOTHUECKUX
CXEM U YEPTEKEH.

13. Xumuueckue METO/Ibl OUUCTKH He(DTH U HEPTETPOTYKTOB.
14. Metonpl obeccepruBanmsi HePTH U HEPTEIPOTYKTOB.

15. Hedrsaabie sMynbcun, ux 00pa3oBaHUE U 3HAUYCHUE.

16. MeTonp! pa3pyiieHus HePTSHBIX IMYJIbCHMA.

4. Hedrr kak nucrepcHas
cucTeMa, ee OCHOBHBIE (PH3HKO-

XUMHUYCCKHEC CBOICTBa
METOJbI UX ONPEACIICHUSA

u

1. Hedtp kax nmucnepcHas cucreMa. [IpuuuMHBI M UCTOYHHKHU
00pa3oBaHMs YaCcTHIl B HEPTH.

2. Knaccupukanmm HEPTAHBIX JAUCHEPCHBIX CHCTEM  TI0
TUCTIEPCHOCTH, TIO arperaTHOMY COCTOSIHUIO (pa3.

3. HedTp kak amcrepcHas cUCTeMa: MOHSATHS arperaTMBHON H
KMHETHYECKOW YCTOMYUBOCTH.

4. Accouuartsl NapaUHOBBIX  YIJIEBOJAOPOJOB:  YCJIOBHS
o0Opa3oBaHusl, CTpOEHHE, CBOICTBa, (bakTopsI.
DKCHepUMEHTAIBHOE OIIPEJIETICHHUE.

5. YTo Takoe MIOTHOCTD KUIKOCTH?

6. B kakux eguHMILIaX U3MepsieTcs IIOTHOCTh He(hTH?

7. UTo Takoe yJeNbHbII Bec BelecTBa’?

8. Kak nHaiiTu 00beM >KHAKOCTH, TUIOTHOCTh M Macca KOTOpOH
W3BECTHBI?

9. Yto Takoe OTHOCUTEINIbHAS MJIOTHOCTh He(TH?

10. Kak cBsizaHbl MeXIy COOOW IUIOTHOCTh W YJACIBHBIH BeC
KUJKOCTHU?

11. Kakme TtpebdoBanus mnpeabssaser ['OCT 3900-85 «
TEMIIepaType OIpeaesieHus TUIOTHOCTH HeTHu B Ja00paTOPHBIX
yCIOBUAX?

12. Kak cBsizaHbl JMHAMHYECKAss U KUHEMAaTUYEeCKasl BSI3KOCTH
SKAIKOCTHU?

13. Kak 3aBHCHUT BS3KOCTb YIJIEBOAOPOJA OT €r0 MOJEKYJSIpPHOU
Macchl?

14. Kak m3mensercss k03pUIMEHT KPYTHU3HBI BHCKOTPaMMBI B
3aBHUCHUMOCTH OT TeMIepaTyphi?
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Tewma (pazaein) Bompocsr

15. Kakag BS3KOCTb OHNpenensiercs 3KCHEPUMEHTAIbHO C
MOMOIIIbIO BUCKO3UMETpoB OctBanbaa uinu [lunkesuya?

16. Kakoil kmacc yrieBoaopooB He(DTH HMMEET HAUMEHBIIYIO
BSI3KOCTB?

17. Kakue HadTeHOBBIC YIJICBOAOPOIBI OyayT HMETh Ooiee
BBICOKYIO BSI3KOCTb ITPU MPOYUX PABHBIX YCIOBUSX?

18. TemmepaTypsl 3acTbIBaHUS, TOMYTHEHHSI, KPUCTAIN3ALINU.
DKCTepUMEHTAILHOE ONPEeIeICHHEe, 000pYyI0BaHUE.

19. Ilokazarenp mnpenomsieHus. MoJieKyysipHass W yJAeJibHas
pedpakiuu. DKCIEpUMEHTATBHOE ONpeeiieHUuE, 000pYyI0BaHHE
20. Dmnektpuueckue cBoiictBa Hedren. [loxkapoomacHOCTh
HeTeld M ra3oB. TemmepaTypbl BCIBIIIKH, BOCIUIAMEHEHUS,
CaMOBOCIUIAMEHEHUS. DKCIIEpUMEHTAILHOE  OIpeJieIeHHE,
obopyioBaHue

21. OKTaHOBOE ¥ ILIETAHOBOE YHUCJIA.

1. Harmumure hopmMyssl HEYTIACBOAOPOAHBIX H YTIIEBOIOPOIHBIX
KOMIIOHEHTOB HE(TSIHOTO rasa.

2. @dwusuyeckas CYIIHOCTh METOJa Ta30BOH XpoMaTorpadum.
MonenupoBanue GpU3NIECKUX MPOIECCOB.

3. YeTpo#cTBO B MPUHIUT JeHCTBUS XpoMaTorpada.

4. Yto Takoe «BpeMsl yACpKUBAHUSIN?

5. Kak BBIYMCIUTH KOMIIOHEHTHBIA COCTaB Ta3a IO METOHIY
BHYTPEHHEH HOpMaIn3aiuu?

5. XUMHYECKHH COCTaB H
Kiaccu(uKaIs TPUPOTHBIX H
TEXHOreHHBIX ra3oB. OCHOBHEIE
(hU3UKO-XUMUYECKHUE CBOWMCTBA
ra3oB u METOIBI X
OTIPEIICIICHIS M pacdeTa.

Illkana oneHUBAHUS OTBETOB HA BONPOCHI

[IIkana oLleHUBaHUs Kpurepuu orieHuBaHus
OOyuatonuiicst r1y00oKO U COAepKaTelbHO PacKphIBAaeT OTBET Ha
«OTIU4HO» KaX/IbIif TEOPETUYECKHIA BOIPOC, HE OMYCTUB OMHUOOK. OTBET HOCUT

pa3BEepPHYTHIM U CUEPIBIBAIOIINUN XapaKTep.

OOyuaronuiicss B II€JIOM PACKPHIBAET TEOPETHUYECKHUE BOIPOCHI,
«Xopormio» OJIHAKO OTBET XOTsI Obl Ha OJMH U3 HUX HE HOCHUT Pa3BEPHYTOrO U
MCUEPIBIBAIOIIEIO XapaKTepa.

OOyuaromuiics B LEJIOM PacKphIBa€T TEOPETHUECKUE BONPOCHI U
JONyCKaeT  psii  HETOYHOCTEH,  (parMEHTapHO  pPacCKpbIBaeT
COJIEp’)KaHUE TEOPETHUYECKHX BONPOCOB WM HX PacCKpbIBacT
COJEPKATENBHO, HO JOIyCKasl 3HAYUTEIbHbIE HETOYHOCTH.

«Y IOBIIETBOPUTEIILHO»

«HCy,I[OBJ'IGTBOpI/ITeJ'IBHO O6yanOH1HﬁCﬂ HC 3HaCT OTBCTOB Ha IMOCTAaBJICHHBIC
» TCOPECTUUCCKHEC BOIIPOCHI.

8.2.2. Tembl a5t nokIaa0B (pedepaToB)

1. Tlomyyenume MOHOMEpPOB Uil KapOOLENMHBIX MOJMMEPOB Ha OCHOBE
He(TAHOrO Chipbs. CTaHAapTHOE 000PYOBAaHUE B JTA0OPATOPHUSAX U HA IPOU3BOICTBE

2. llomydyeHre MOHOMEpPOB [IJisi TETEPOLECTHbIX IOJMMEPOB Ha OCHOBE
HeTssHOTO  CBHIphs. CTaHgapTHO€ OOOpYyJOBaHME B JA0OpaTOpUsAX W  Ha
MIPOU3BOJICTBE.

3. IlomyueHue COUPTOB HAa OCHOBE HEPTSHOTO CHIPbSl M MX HCIOJIb30BaHUE.
CrannapTHoe 000pyAOBaHUE B 1a0OPATOPUSIX U HA POU3BO/ICTBE.
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4. IlonyuyeHue anbJIerui0B Ha OCHOBE HEPTSIHOIO ChIPbsl U UX UCIOJIb30BaHUE.
CrangapTHOE 000py/I0BaHKE B TaOOPATOPUAX U HA MPOU3BO/ICTBE.

5. Tlomydyenne kapOOHOBBIX KHCJIOT Ha OCHOBE HE(TSHOTO CBHIpbSI H UX
ucnoiibzoBanue. CTangapTHoe 000pyJ0BaHUE B 1a0OPATOPUSAX U HA IPOU3BOICTBE.

6. llomydyeHne XJIOPHPOU3BOJIHBIX HE(MTAHBIX YIVIEBOJOPOAOB U  HX
ucnoiyib3oBanue. CTaHgapTHoe 000pyI0BaHUE B 1a0OPATOPUSAX U HA IPOU3BOCTBE.

7. Ilonydyenue N-OpraHMYECKUX COCAMHEHUM (aMHUHBI, aMUJbl, HUTPWUJIbI) Ha
OCHOBE HE(TSHOIO ChIpbS M HUX HCIHOJNb30BaHWEe. CTaHAapTHOE 000pYyIOBaHHUE B
1abopaTopusiX U HAa MPOU3BOJICTBE.

8. IIpou3BOACTBO MOTOPHBIX TOIUIMB HA OCHOBE HE(PTSIHOTO CBIPHA.
CocTaBieHue TEXHOJIOTMYECKOM CXEMBI IIPOLIECCa, MOJIETMPOBAHUE MIPOLECCA.

9. IlomyueHue NOBEPXHOCTHO-aKTHBHBIX BEIIECTB HA OCHOBE HEQPTSIHOTO
cbIpbsi. CTaHmapTHOE 000pyI0OBaHUE B TAOOPATOPUSIX U HA IPOU3BOJICTBE.

10.  Ilomyuenue  ¢roprnpousBoAHBIX  yriaeBoaopoioB.  CranmapTHOE
00opyi0oBaHUE B TAOOPATOPHSIX U HA MPOU3BOJICTBE

11. IIpou3BoACTBO cepycoAepKalluX COEIMHEHH Ha OCHOBE HE(TIHOTro
ceIpbsi. COCTaBIIEHHE TEXHOJIOTHYECKON CXEMBI MPOLIECCA, MOJAETUPOBAHUE MTPOLECCA.

12. IIpon3BOACTBO Macesl Ha OCHOBE HE(MTSIHOTO CHIPhSl U UX HCIOJIb30BaHUE.
CocraBiieHHE TEXHOJIOTMYECKON CXEMBI IIPOLIECCa, MOJCIIMPOBAHUE TIPOLIECCa.

13. IIpon3BOACTBO MIACTUYHBIX CMA30K HA OCHOBE HE(PTSIHOTO CHIPHSI.

14. Tepmuueckue mnpeBpaulieHust yrieBogopoaoB Hedtu. Tepmuueckuii
KPEKHHT, MUPOJIU3, KOKCOBaHUE HEPTSHOTO ChIpbsi. CocTaBiICHUE TEXHOJOTUYECKON
CXEMBI IIpolLiecca, MOACINPOBAaHUE IIPOLIECCA.

15. XumMu3M TepMUYECKOTO KpEKHHTa ajkaHoB. MoenupoBaHue (PU3NYECKUX
Y XUMHYECKHUX MPOIIECCOB.

16. XumH3M TEpPMHUYECKOTO KpPEKMHra HAa()TEHOBBIX YTJIEBOJOPOJIOB.
MonenupoBanue pU3NIECKUX U XUMUYECKUX MPOLIECCOB.

17. XuMH3M TEPMHUYECKOTO KPEKMHra apOMAaTHYECKHX YIJIEBOAOPOJIOB.
MonenupoBaHue PU3NYECKUX U XMMUYECKUX MPOIIECCOB.

18. TepmokaTaluTUYECKHE MPEBpPALICHUSI YTIEBOAOPOAOB HEPTH U rasa.
Karanu3z u karanuzatopel. CocTaBieHHE TEXHOJOTHYECKOM CXEMbI Ipoliecca,
MOZENUPOBAHUE MTPOIIECCA.

19. XuMudeckne METOIbI OUUCTKHU ra3a.

20. Metoabl BBIJCICHHS U UCCIIEIOBAaHUs cOcTaBa HETH U raza. DKCTpaKUus,
copO1usi, ux Bunbl. Kpucrammmzanus.

21. JIMCTWUIISIIMOHHBIE METOABl  pas3zelieHus He]Tei. ITeperonka,
peKTH(UKAITHUA.

22. Meroasl BBIIEICHUS W WCCICNOBAaHUS cocTaBa Hed)TH U Trasa.
Xpomatorpadusi.

23. Karanmutnueckn METOIbI OYHCTKH. I'mpporenunzanus u
ruIpooOeccepruBaHue.

24. Peonormyeckue cBoiictBa HedtH. Peosoruueckue  ypaBHEHWS,
peoJlorThyecKre mnapaMmeTpbl. MaTemMaTudeckoe MOJAEIUpPOBaHUE (PUBNYECKUX U
XUMHUYECKUX MPOIECCOB.
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25. SlBmeHue THUKCOTPONMU W CHOCOOBl OOprOBI ¢ HUM. Hcmonb3oBaHue
DKCIIEPUMEHTAJILHBIX  JIAHHBIX W PEe3yJbTaTOB  MOJCIHMPOBAHUA IS
COBEPIIIEHCTBOBAHUS MPON3BOICTBEHHBIX MPOIIECCOB.

IIkaJjia oueHNBaAHUS

IIIxana oueHnBaHU Kpurepuu onennBanus
OOyuaromuiicss TIIyOOKO U COAEpXKATeIbHO PACKPBIBACT TEMY
«OTIu4YHO» JOKJIaaa, HE JOMyCTHB OIMMOOK. OTBET HOCHT pa3BEepPHYTHIH U

MCYEPIBIBAIOIINI XapaKTep.

OOyuaronuiics B 11eJIOM pacCKpbIBA€T TEMY JOKIaJa, OJJHAKO OTBET
«Xopouio» XoTs Obl HAa OAWH W3 HUX HE HOCUT pPa3BepHYTOrO0 U
HCUEPIBIBAIOIIETO XapaKTepa.

OOyuaronuiicst B IEJIOM PacKpBhIBACT TEMY JOKJIAJa U JOIYyCKaeT
P HETOYHOCTEH, (QparMeHTapHO pacKphIBa€T  COJAEpIKAHHE
TEOPETHUUECKUX BOMPOCOB WJIM HUX PACKPBIBAET COAEPKATEIbHO, HO
JIOTyCKasl 3HAYNTENbHbIE HETOUHOCTH.

«y}IOBJ'I CTBOPUTCIILHO»

«HeynoBneTBopUTEIbHO
»

OOyuaromuiics He BlIajieeT BHIOpaHHOM TeMoi

8.2.3. OueHouYHbIE CPEACTBA OCTATOYHBIX 3HAHUH (TECT)
1. VYkaxure CBOMCTBO, KOTOPOE HE OTHOCUTCS K HEDTH
a) ONTUYECKU aKTUBHA ;0) Jierdye BoJibl; B) MACIISTHUCTAsl TOproYast *KUJIKOCTh; T)
pacTBopuMa B BOJIE
2. HazoBuTe nsTh NPEJIOKEHHBIX 2JIEMEHTOB, KOTOPBIE MPUCYTCTBYIOT B HE(DTH
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. lIBet HepTH 3aBUCHUT OT COAECP>KAHUS:
a) MPEJCNbHBIX YTJIEBOJOPOJOB; 0) apOMaTHYECKUX YTJIEBOJIOPOIOB; B) HA(TECHOB;
r)ac(haabTO-CMOJHUCTHIX BEILIECTB
4. XUMHUYECKHUI cOCTaB HEPTH
a)aTKaHbl, IUKJIOAJTKAaHBl, aPOMATHYECKHE YTJICBOJIOPOMABI;0)aqKeHbl, aAJKHHBI,
AJIKAIVCHBI;B)aJIKAHBI, AJIKCHBI, AJKUHBL,T) HA(QTCHBI, AJKCHBI, TETCPOIMKINICCKUE
COCTUHECHHSI
5. Hadrens - 310
a) apeHbl; 0) IIMKIJIOATKAaHbI, B) MapadUHOBBIC YIIIEBOAOPObI; I') achalbTCHbI
6. [TapaduHsbI - 3TO cMeCh TBEPIBIX
a) aJIkaHOB; 0) IIUKJIOAJIKAHOB;B) ApOMATUYECKUX YTIIEBOJIOPOJIOB; ') AIKEHOB
7. CKOJIBKO aTOMOB yTJEpOJia COJEPKAT KUIKUE YTIIEBOJOPO/Ibl BXOIAIINE B COCTaB
O€H3MHA U TU3EJIbHOTO TOILINBA?
a) ot 5 1o 20.
0) ot 20 10 70
B) oT 70 1m0 130
r) ot 130 1o 200
8. UTo MpOUCXOIUT C YBEINUECHUEM MOJICKYJIIPHOW MacChl TapauHOBBIX
YIJIEBOJOPOIOB?
a) [ToBpIaeTcs TEMIEpaTypa KUIMEeHUs, JIOTHOCTh, BI3KOCTb.
0) [lonmxaeTcs Temneparypa KuneHus, II0THOCTh, BS3KOCTh
B) [loBhIlIaercs copepkanue cepbl, KUCIOpoaa
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11.

13.

14.

17.

18.

19.

20.

r) [loHmxaeTcs BA3KOCTh, TEMIEPATYPA BOCILIAMEHEHHUS

9. UeM xapakTepHU3yOTCsS FOPHOYECMa30UHbIE MaTEPUAIIbL, COAEPKALIUE O0NBIIOE
KOJIMYECTBO aJIKaHOBBIX YIJIEBOJOPOIOB?

a) Beicokoit HecTaOUIIbHOCTHIO

0) Bricokoil CTaOUIBHOCTEIO.

B) BBICOKOI MOJIEKYJISIPHOCTBIO

r) Bricokoii Temmeparypoii

10. Yto moHUMaeTcs o1 CJIOBOM JienapaduHuzaus?

a) Y ajeHue aJikaHOBBIX YTJIE€BOJOPOJIOB, MMEIOLIUX BBICOKYIO TEMIIEPATYPY
TJIaBJICHUS.

0) Y nanenue HaTEHOBBIX YIIIEBOJOPOJI0B, UMEIOIIMX BBICOKYIO TEMIIEPATYPY
J1aBJICHUS

B) BBeneHne MoseKy yriieBoJ0pOA0B, UMEIOIINE BBICOKYIO TEMIIEPATYPyY
MJIaBJICHUS

r) BBenenue HaQTEHOBBIX yriIeBOJOPOIOB, HMEIOIINE BHICOKYIOTEMIIEPATYPY
TUTaBJICHUS

Ckoibko n3oMepoB y nenrana? Hanumure ux popmysl

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

12. Hanumure CTpyKTYypHYIO (OpMYITy COEOUHEHUs 2,2-TUMETU-4- STUITeKCaH, U
BbIOEpUTE €ro JMHEHHBIN U30Mep U3 MATH NPEIOKEHHBIX OTBETOB

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

OTubHas Tpymma 3To:

a) Tpu BuAa OTunupoBaHHoro Oemsmna; 0) — C,Hs; B) —CHj;
F) C2H6_

TBepabie HACHITIICHHBIC YTIIEBOIOPOIbI, HMEIONTUE HOPMAIBHOE CTPOSHHUE, BXOMIAT B

COCTaB
a) mapaduna;0) 6eH31HA;B) TyIPOHA;T) IIepE3nHA
15. Kakue napaduHoBbIE YTiI€BOOPO/IbI KOHIIEHTPUPYIOTCS B TyIpOHAX?

a) Meranosesie; 0)Kunkue napadunsi; B) Llepesunsi;r) IIponan-oyTaH.
16. Kakue knacchbl yriieBOAOPOJIOB SIBIAIOTCS KEIATEIbHBIMU KOMIIOHEHTaMHU
OEeH3UHOB?
a) Hadrensr; 0) [lapadunsi; B) Mepkanransr; 1) CAB.
ApomaThyecKuil yriaeBo0pOI aHTPALICH ABJISETCS
a) MOJTUIUKINYECKUM; 0) MOJTUAPUIMPOBAHHBIM; B) MOHOIIMKINYECKUM.
VYkaxure GopmyyTHOATKaHA: o

a) CH;-S-C,H:s ; 6) CH;-CH,-CH,-SH; B) s F) ~& s

Kakoe yTBepkIeHHE SBISETCA CHPABEIJIMBBIM  OTHOCUTEIBHO  a30THCTBIX
coeMHeHnr HeTH:
a) BCE COCOUHEHMs KpailHE HeXenaTejbHble MpUMecH; O) JIerKO OKHUCISIOTCH,
pasnararoTcs, BbI3bIBAIOT KOPPO3HIO; B) X YJAISIIOT Pa3MYHbIMH METOJIAMHU; T') HE
OKa3bIBAIOT 3aMETHOT'0 BIMSHUS HA IKCIUTYyaTAllMOHHBIE KAYECTBA HEPTEHPOTYKTOB.
W3 npencraBineHHbIX BbIOEpUTE (HOPMYJIIBI HAPTEHOBBIX KUCIIOT:
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21

24.

25.

26.

27.

28.

29.

30.

COOH COOH

- . o _~,_~COOH
L _COOH
a) -Hj ; 6) g ; B) N ; r) e

. YKaXHUT€ KUCIOPOJHbIE COEUHEHUS, KOTOPbIE BCTPEUAIOTCS B HEPTAX:
OH

_ H.C —-:IZ—H [ﬁ:lij TL‘:H#DI
a) SO G) o B~ 5D N
22. Beibepute 13 MpeIoKEHHOTO CITUCKA COSAMHEHUS, COJIEPIKaIe a30T:

a) XMHOJIMH;0) HadTaTuH;B) MUPHUINH;T)aJaMaHTaH
23. Beibepute 13 nMpeyioxKEHHOTO CITUCKA COSAMHEHUS, COJIEPKAIINe KHCIOPO/T;:
a) ¢peHoi;0) ToIyo1;B) OCH30II;T) alleTOH

OcHOBHBIM (h)parMeHTOM CMOJI U ac(PaIbTEHOB SIBIISICTCS:
a) KOHICHCHpPOBAHHAs TMOJHMIMKIAYECKAss CHUCTEeMa W3 HECKOJBKHX  KOJeIl,
coaeprkamas 1-3 MeTwibHBIX 3aMectutelist U 1 6onee muHHBIN Cs-Ci, pagukan; 0)
apoMaTHuecKas TMOJUIUKINYECKass CHUCTeMa W3 HECKOJBKUX KOJEI; B) MOJIEKYJIbI
ankaHoB<Cs.
AcdanbTeHbl 3TO -
a) KPUCTAJUIMYECKHE BEIIECTBA; 0) BEIIECTBA C KPUCTAIIIONO00HON CTPYKTYpOH; B)
OecCcTpyKTypHbIE BEIIECTBA.
HcrouHrkoM MUKPOIIIEMEHTOB B HE(PTSIX sSBISETCS
a) opraHm3mbl HedTeoOpa3zoBareseii; 0) TIJIACTOBBIE BOJBI; B) TECUYAHBIE U
M3BECTHSIKOBBIE KOJUIEKTOPBI.
K cmonucTo-acanbTeHOBBIM BEIIECTBAM OTHOCST:
a) cMoJbl, acdaiabTEHBI, TMOIUIUKINICCKAEC apOMATHYECKUE YTIICBOIOPOABI; O)
cMoJibl, acanbTeHbl, Macia, napaduHbl; B) CMOJbI, acdanbTeHbl, KapOCHHI,
KapOOUIbI; T) CMOJIBI, ac(aibTeHbl, MA3yThl, I'yAPOHBI.
Urto Takoe kapOeHbI?
a) TPOJIYKTHl OKHUCICHHUS ac(albTEHOBBIX MOJIEKYJ; 0) KapOOHOBBIE KHUCJIOTHI; B)
KapOKaTHUOHBI; T') KPEKUHI-OCTATKHU.
UTo 1mosioKeHO B OCHOBY KjiacCU(pUKAIIMN CMOJIUCTO-ac(PaIbTEHOBBIX BEIIECTB?
a) OTHOIIEHHE K PAaCTBOPUTENSIM; 0) IUIOTHOCTB; B) BSI3KOCTh; T') MOJIEKYJISIpHas
Macca.
TBepapie napapuHbl Kak HePTETPOTYKT MOKHO MOTYUUTH
a) w3 Masyrta; 0) W3 JU3ENBHOTO TOIUIMBA; B) W3 OCH3MHA, T) M3 CMOJHUCTO-
ac(habTCHOBBIX COCAUHEHHUM.
31. Kakoe xonu4ecTBO B HE(PTH B CPEAHEM COCTABIISIOT aPOMaTUUYECKHUE
YIJIEBOJAOPOIbI?
a) 5-20 %.
0) 20-30 %
B) 30-35 %
r) 35-40 %
32. ®pakIMoHHOE pa3jiesieHre HeTH OCHOBAHO Ha

a) Pa3Hoil BSA3KOCTH KOMIIOHEHTOB HEPTH

0) Pa3Hoii MIOTHOCTH KOMIIOHEHTOB HE(TH

]
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35.

38.

39.

B) Pa3znpix Temneparypax kuneHust hpakuuii HepTu
33. K cBeTabIM PpakiusiMm He OTHOCUTCS
a) luzenpHast Qppakius
0) KepocunoBas ¢pakuus
B) Macnsanas bpakuus
r) OeH3MHOBas Ppakius
34. ®pakuus, Beikunaromas npu remneparype 240-350°C, HaspiBaeTcs —
a) nu3eapHOM (hpakiuen
0) ryaApoHOM
B) OEH3MHOM
') Ma3yToM
[IpupoaHbIii ra3 COOEPKUT:
a) cmech ankaHoB C;-Cy4; 0) mponaH-OyTaHOBasi CMECh; B) METaH C MMPUMECSIMH Ta30B
C,; 1) yucteiit metaH (10 98%).
36. IlpupoaHblii Ta3 OTIMYAETCS OT MOMYTHOTO HEPTSIHOTO ra3a O0NbIIUM
coJiep>KaHUEM
a) Okcua yriepoja
0) NHepTHBIX Ta30B
B) MeTana
37. «Cyxue» ra3zpl B OCHOBHOM COJIEpKaT
a) OyTtaH;0) MeTaH;B) BOJy T') aMMHaK
K ¢uznueckum cpoiictBam HEPTENPOTYKTOB HE OTHOCUTCSI:
a) BSI3KOCTh; 0) TeMIeparypa 3aCThIBaHUS; B) TUIOTHOCTh; T') OKUCISIEMOCTb.
[TmoTHOCTB HEdTH:
a) 0,73-0,98 r/mi; 6) 0,1- 0,15 r/mm; B) 0,2- 2r/mit; 1) 2-31/MI1.
40. Yto Takoe BSA3KOCTbH?
a) MoKa3aTeib COACPKAHH BOJOPACTBOPUMBIX KUCIOT;
0) OCHOBHOM MOKa3aTeNb PPaKIMOHHON EPETOHKH;
B)OCHOBHOM IOKa3aTellb Ka4eCTBa HEPTEIPOYKTOB, BIUSIOMINI Ha 0Opa3oBaHue
XKHUJIKOCTHOTO TPEHUS;
T') IOKa3aTeNb BIUSHUS TEMIIEPATyPHI;
41. Jlnnamudeckas BI3KOCTh U3MEPSIETCS
a) [la-c
0) M*/c
B) [1a/c
42. Ha xakom npubope onpeensieTcs: BA3KOCTh HEPTEMPOTyKTOB:
a)TUKCOMETPOM;
0) KamIISIPHBINA BUCKO3UMETD;
B) IUIACTOMETPOM;
r) npounometpe CK;
43. C yBeNnM4YEHUEM TEMIIEPATYPHI BA3KOCTH
a) YMEHbBIIIAETCS
0) yBeIUUMUBaeTCs
B) HE MEHsIETCS
44. YxaxuTe yrieBoaopo ikl HedTH, o01aarome HauOoblel BI3KOCThIO
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a) apoOMaTHUYECKHUE YTIIEBOJIOPO/IbI;0) MpeaebHbIE YTIEBOIOPOIbI;B) MapauHOBBIE
YTIIEBOJOPOIBI;T) HAPTECHOBBIC YTIEBOAOPOIBI
45. YxaxuTe yriaeBoaopo bl HeTH, 001a1arome HanOoIbIIeH IIOTHOCTHIO
a) napa(pMHOBBIE YTIIEBOIOPO/Ibl;0) HA(TEHOBBIEC YIIIEBOAOPOIbI;B) MPEACIIbHbBIC
YTJIEBOJOPO/BI;I') apOMAaTHUYECKUE YTIEBOI0PO/IbI
46. KTO 13 XMMHKOB SIBIIIETCS POAOHAYATbHUKOM THIIOTE3bI MUHEPATILHOTO
MPOUCXOXKIeHUs HepTH?
a) JlJomoHocoB; 0) DHriep; B) Mennenees; 1) BepHaackuii.
47. B COOTBETCTBUU C OPraHUYECKON TeopHreil HeTh SBISETCS MPOITYKTOM
pa3NoKEeHUs
a) JIpeBecuHbl
0) CampormneneBoro uia
B) Yruis
48. 1o xako# kmaccudukanuu HedTh MOKET ObITh Ha3BaHA MapaduHO-HADTEHOBOM?
a) Xumuuaeckas; 0) Texnomornueckas; B) [ 'eneTnueckas;r) TepMoanHaMudecKkast.
49. Kakas knaccuukanus J€KUT B OCHOBE JIeJIEHUs He(pTell Ha MaJOCEpHUCTBIE,
CEPHUCTBIE U BEICOKOCEPHUCTHIE?
a) Xumuueckas; 0) Texnomoruueckasi; B) ['eHeTuueckasi;r) TepMoauHaMudeckas.
50. ToBapHas TexHu4eckas Kiaccuukanus HeTH He BKIIOYAET ONpeAesIeHue
a) ConepkaHus cepsl
0) [lmoTHOCTH
B) BszkocTh

Karou k Tectam:

No Ne Ne Ne Ne
BOH_ o [IpaBunbH | Bon | IlpaBwibH | Bom | IIpaBunbH | Bom | IIpaBunbeH | Bon | [IpaBuibH
cap BII OTBET | POC | BIM OTBET | pOC | BIM OTBET | pOC | BIM OTBET | pOC | BbIH OTBET
a a a a

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

2 r 12 o 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 r

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

IlIkaJia oleHUBaHMS Pe3yJIbTATOB TECTHPOBAHMS
% BepHBIX pelieHnii (0TBETOB) [IIxaia oreHNBaHMS
85-100 OTJINYHO
70 - 84 XOpOILIOo
50- 69 YIOBJIETBOPUTEIBHO
0-49 HEYJI0OBJIETBOPUTEIBHO
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8.2.4 NUnauBuayajabHble 3aaHUA (3a1aHUS HA CAMOCTOSATEILHYI0 padoTy)

CrygeHTamMu B TEYEHHUE CEMECTpPAa  BBIIOJHSIOTCA  CaMOCTOSATEIbHBIE
WHIUBUYaJIbHBIE KOHTpPOJIbHBIE paOOThl 1O BapuaHtaM. llpumep 3ananHuii
MIPE/ICTABIICH HUXKE:

Bapuanrt 1

1. Hanumure Gopmyiibl CTpoeHUs: yriieBOJOPOAOB, KOTOPbIE MOTYT HAaXOJMUTHCS B
He(dTU U coepkaT 5 aTOMOB YIJIepo/ia B MOJIEKYJIE.
21. Kak Bnusier temmeparypa Ha BSI3KOCTh HepTu W Hedtenpoaykra? OT dyero
3aBHUCST BA3KOCTHO-TEMIIEpaTypHbIE CBOMCTBA HEDTH U HedTEmpoIyKTa?
41. HamumuTte CTpyKTypHBIE (OPMYJbl M30MEPHBIX MPEIEIbHBIX YTIEBOIAOPOIOB
coctaBa C;Hjs, maBHas 1eNb KOTOPBIX COCTOUT W3 MATH YIJIEPOJHBIX aTOMOB, U
HA30BUTE€ HMX IO CUCTEMATHYECKON HOMEHKJIAType. YKaKUTE€ YHUCIIO IEPBUYHBIX,
BTOPUYHBIX, TPETUYHBIX U YETBEPTUUHBIX ATOMOB yTJIEPO/Ia B KaXKJIOM U30MEDPE.
61. VYriueBogopol NMKIWYECKOTO CTPOEHHUS, HE HMEIOUIMKA OTBETBICHUNA B
IUKJINYECKON LENH, UMEET IUIOTHOCTh MapoB mo Bo3ayxy [,931. MaccoBas mosns
yIJIepoJ B 3TOM BellecTBe cocTtaiisieT 85,7%. Onpenenure GopMyiy yriieBoaopoaa
Y HaIIUIIUTE €r0 CTPYKTYpHYIO PopMyity.
81. IIpoMBIIIJIEHHBIM CHOCOOOM TMOJY4YEHUS AUBUHUIA U3 HEQTSIHOTO ChIPbS
ABIeTCS neruapupoBanue oytuieHa. CocTaBbTe ypaBHEHHE 3TOM peaKInu.
101. Tlpu ruapupoBanum OyTtamueHa-1,3 maccoit 8,1 r momyywnn cMmech OyTaHa U
Ooyrena-1. [Ipu mpomyckanuu 3To cMmecHu uepe3 pacTBop Opoma obOpazoBancs 1,2-
opomOyTan maccoit 10,8 r. Omnpemenure MaccoBbIe JOJIU YIVIEBOJOPOJOB B
IIOJIyYEHHOU CMECH.
121. Kakne BuIbI M30MEPUM XapaKTEPHBI Ui YIVIEBOJOPOAOB T'OMOJOTHYECKOTO
psana anerunena? [Ipusectu npumepsl.
141. CocTaBbTe CTpYKTYpHBIE (hOPMYJIBI H30MEPOB, oTBeUaromux hopmyne C8H10 u
COJIEpKAILUX apOMaTUYECKOE KOJIBIIO.
161. ITpu B3aumonerictBuu 115 r 6€H30IbHOTO pacTBOpa MUPpPOJa ¢ METATUTMYECKUM
KayimeMm Bbaenwiochk 1,12 1 rasa (H.y.). Berumcanre maccoBbie J0JIM BEIIECTB B
HCXOJHOM pacTBOpE.
181. [IpupoaHbIil ra3 OAHOTO U3 MECTOPOXKIACHUN COJAEPKUT MeTaH (00bEMHAs 10
92%), stan (3%), npomnan (1,6%), 6yran (0,4%), azot (2%), okcun yriepoaa (I1V),
napsl BoJbI U apyrue Heroproune rasel (1 %). Kakoit 00bEM Bo3gyxa motpeOyeTcs
JUTsL CKUTaHus raza 00béMoM 5 M3 (H.y.)? OObEMHas A0S KHUCIOpOJa B BO3IyXe
coctaBiiseT 21%. O6bEM BO3Myxa paccuyuTaiTe MpU HOPMAIBHBIX YCIOBHSX.

[Ikaaa oueHUBaHUA

IIIxana oueHBaHUS Kpurepuu onennBanus

«OTIUIHO» BBITIOJTHEHBI BCE 3aJIaHUSI KOHTPOJIBHOW paboThl; paboTa BBIMOIHEHA
B CpOK, Oo(hOpMIICHHE, CTPYKTypa M CTHJIb paboThl 00pasioBbIC;
paboTa BBINMOJIHEHA CAMOCTOSITENBHO, MPUCYTCTBYIOT COOCTBEHHBIC
0000IICHHS, 3aKITFOYCHUS U BEIBOJIEL.

36



[IIkana oleHUBaHUs Kpurepuu onieHuBaHus

«XoporIo» TEOPETHYECKAask YaCTh U PAaCUEThl KOHTPOJIBHOW PaOOTHI BBHITIOIHEHEI C
HC3HAYUTCIIbHBIMH 3aMCYaHUAMU, pa60Ta BBIIIOJIHCHA B CpPOK, B
oopmiieHHH, CTPYKTYpe M CTWJIE NPOEKTa HET TPYObIX OMIMOOK;
paboTa BBHIMOJHEHA CAMOCTOSITEIBLHO, MPUCYTCTBYIOT COOCTBEHHBIC
00001IIeHNs], 3aKITIOYCHUSI U BBIBOJIBI, TPABHJIbHBIE OTBETHI Ha BCE
BOIIPOCHI C TIOMOIIBIO IPEMNOAaBATENs [IPU 3aIUTE PAOOTBHI.

«Y IOBIETBOPUTEIHLHO» BBITMIOJTHEHHBIE 33/1aHUS KOHTPOJIBHON pabOThl UMEIOT 3HAYUTEIbHBIC
3aMe4aHus; paboTa BBINOJHEHA C HapylleHHeM rpaduka, B
oOpMIICHUH, CTPYKTYype U CTUJIE pabdOThl €CTh HEIOCTATKH; paboTa
BBIMIOJIHEHA  CAMOCTOSITETIbHO,  NPUCYTCTBYIOT  COOCTBEHHBIE
0000111eHNsT; OTBETHI HE HA BCE BOMPOCHI MPH 3alIUTE PabOThI

«HeymoBrneTBOpUTENbHO | 33JaHUsI B KOHTPOJIbHOW pabOTe BBHIMOJHEHBI HE TMOJHOCTHIO HJIH
» HEMPaBUIIbHO; OTCYTCTBYIOT MJIM CIIC/IaHbl HEMPaBUJIbHbIC BHIBOBI U
0000mmeHus; odhopMieHHEe pabOTHl HE COOTBETCTBYET TPEOOBAHUSM;
HET OTBETOB Ha BOIPOCHI IIPH 3aIUTE PabOTHI.

8.2.5. TembI AJ151 CAaMOCTOATEJILHOM PA0OTHI CTYACHTOB
TeMbl 1J151 CAMOCTOATEILHOM PAa00ThHI:

1. PazBuTne 6moreHHoi u abuoreHHoN Teopuu HedTerazoo0pa3oBaHusI.

2. VYrIneBoJOpOAHBIE M HEYIJIEBOJOPOAHBIE Ta3bl HE(PTSIHBIX M Ta30BbIX
MECTOPOKICHUU.

3. CriekTpalibHbIE XapaKTePUCTUKH alkaHOB. ['a3000pa3HbIe alKaHBI.

4. N3oMepu3anus U HUKIU3AUS HUKIOATKAHOB.

5. XvMHYECKHe CBOMCTBA apOMaTHYECKUX YTriaeBoaoposoB. CynbhupoBaHue,
TUAPUPOBAHUE.

6. XuMHYECKHE CBOMCTBA AJIKEHOB U JUEHOB.

7. Tympoust u Outrymsbl. CMonucrto-achaabTeHOBBIE BEIECTBA, UX
KJaccuduKaius 1 0COOEHHOCTH.

8. ITpoMblIIeHHBIE TPOLIECCHI TEPEePa00TKN HEPTU U HEPTAHBIX (PpaKIIHil.

9. Cranuu npeoOpa3oBaHUs OPraHUYECKOI0 BEILIECTBA B IUTOCHEpPE

10. Xumudeckre U TEXHOJIOTHYEeCKUe Kiaccuukanuu HedTy U rasa.

11. MeTosl pazieneHusi KOMIIOHEHTOB HE(TH U rasa.

12. AHanmu3 ¥ METOABl KOJWYECTBEHHOTO OIPEACIICHUS, aTKaHOB, HA(PTEHOB,
apeHOB, AJIKEHOB, TUEHOB, AIKUHOB, TETEPOATOMHBIX COCTMHEHUM.

13. Onpenenenune AIEeMEHTHOTO U TPYIIIIOBOTO COCTaBa HE(TH.

14. CnexTpoMeTpuyecKue | CHEKTPOCKOIMMYECKUE METOJbl OIpeeTeHUs
cocTaBa HETH U rasa.

15. Xpomarorpadguyeckue METObI.

16. Tepmuueckue peakuu B *KUAKON U razoBoi (aze. I'maporeHn3aloOHHbIE
POLIECCHI.

17. Bnusitaue Temmepatypbl U cocTaBa He(TH Ha BEIMYUHY €€ TIJIOTHOCTH.
OmnpeeneHue mIOTHOCTH HE(TH.

18. VYcnoBHas BA3KOCTb, €OWHHIIA H3MEpPEHUs. METOoabpl OIpeneneHus
BsI3KOoCcTH. KnHemaTnyeckas BA3KOCTb.

19. Temnepatypsl 3aCTbIBaHHS, IOMYTHEHUS, KPUCTAILIA3ALUU.

20. ITokazarens mpenomMieHusi. MomnekymsipHas ¥ yaenbHas pe@pakiuu.
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21. DnexTpudecKkre CBONCTBA HE(TEH.

22. XUMUYECKHE CBOMCTBa MapaUHOBHIX YTJIEBOJOPOJIOB HOPMAJIBHOTO U
Pa3BETBICHHOIO CTPOEHUS: PEaKIMU 3aMEIICHUs, OTLICIUICHUS, W30MEpPU3allNH,
TOPEHUS U PA3IOKEHUS.

23. ITapa¢guHbl HOpMAIBHOTO U PA3BETBIECHHOTO CTPOCHUSI.

24. Hadrensl. Manbie 1ukiibl. bonbiive nukiabl. OU3nueckue U XUMUUECKUE
cBoiictBa. HadTeHoBble yrieBonopoasl B HEPTH, pacHpenereHue Mo (Gpakiusam.
HadrenoBbie yrieBogopoasl B HepTH, pacnpeneneHue no ¢paxuusMm. CrepaHsl,
TPUIMKIMYECKWE TepnaHbl M romaHbl B HedTax. [IperHanbl Kak WHIUKATOPHI
BO3pacTa HedTel. AgaMaHTaHbl U JUAMAHTaHbI B HEPTSX.

25. Hedranubie apensl. OCHOBHBIE NPEJICTaBUTENIM apeHOB B HedTH.
ApomaTtnueckue YTIIEBOAOPOIBI B HEPTIX. KonneHncupoBanHsie "
HEKOH/ICHCUPOBAaHHbIE  O€H30/bHBbIE  SiApa. ApEHbl  MOHOIMKIMYECKHE U
HOJINLUKINYECKHE.

26. Cmonucro-acanbToBble BeliecTBa HepTel M HEPTEHIPOAYKTOB: CMOJIBI,
acanbrensl. Conepxanue B He(THU, METOJbI BbIACICHUS, (U3UUYECKUE CBOICTBA,
AJIIEMEHTHBI COCTaB, XMMHUYECKOE CTPOCHHE, PACTBOPUMOCTb, 3HaueHHE. DU3MKO-
XUMUYECKasl XapaKTEPUCTHKA.

27. CepHuCTbIe coeMHEHUsS HedTel U HePTENpOIYKTOB: THOMbI, CYIb(UIIbI,
mucynbuabl. Conepkanve B HE(PTH, METO/Abl BbIJEICHUS, (PU3NUECKUE CBOWCTBA,
AJIEMEHTHBIA  COCTaB, XHWMHYECKOE CTPOCHHE, pPACTBOPUMOCTH, 3HAUYCHHE.
Knaccudukanus nHedpTeil 1o comepxkaHuio cepbl. BrnusHue Ha CBOICTBa
HE(TENPOAYKTOB U  TNPUMEHEHHE CEpHUCTBIX coenuHeHuil. OmnpeneneHue
COJIEpKaHUs Cepbl Ha PEHTTeHO-(IyOPECLIEHTHOM CIIEKTPOMETPE.

28. KucnopoaHbie COeTMHEHHSI B HEPTH - KUCIOTHI, (heHOJIBI, dPUPHI, KETOHBI
u apyrue komnoHeHTel. CoxepkaHue u pacrpeaeneHue B HepTu. M3menenue
COJIEpKaHUS KHCIOPOJICOAEPKAIUX COSAMHEHUN B HEPTENPOAYKTaX BO BPEMEHHU B
3aBUCUMOCTH OT BHEIIHHUX YCJIOBUH, XUMHUYECKOM CTAOMJIBHOCTH YIJIEBOJOPOAOB U
y>K€ UMEIOIINXCS B HUX F€TEPOAaTOMHBIX COEIMHEHU.

29. A3zoTucTble coelMHEHHsS He(PTH. A30THUCTbIE OCHOBAHUS, HEUTpaJbHBIC
COEIMHEHUA. AMHUHBI OCHOBHOTO M HEWTpaJIbHOTO XapakTepa. AMHIbI KHUCIOT.
Ankun-, apwi- M reTepouukinyeckue amuHbl. CocTtaB M coiep’kaHue B HEPTH.
[IpoucxoxieHue a3z0TUCTBIX COCAMHEHUH HedTU. AJKWINPOU3BOIHBIE MUPPOIIA,
uHj0Ja U Kap6azona. Conepkanue mopPUpPUHOB B CEPHUCTHIX HEPTSIX.

30. [IpaBuiia JKeHEBCKOIl HOMEHKIIATYPBI.

HIkana oueHuBaHUuA

[IIxana oneHBaHUA Kputepuu orieHuBanus

«OTnaHO OOyuarommiicss TIyOOKO U COACP)KATEIBbHO PACKPHIBAET TEMY
CaMOCTOSTENIbHOW paloThl, HE AOMYCTUB OWHMOOK. OTBET HOCUT
Pa3BEPHYTHIN M HCUEPIBIBAIOIINN XapaKTED.

«Xopowo» OOyuaromuiics B 1€JIOM PacKpbIBaeT TEMY CaMOCTOSITEIbHON
paboThl, OAHAKO OTBET XOTS OBl HA OJWH W3 HUX HE HOCHUT
Pa3BEpHYTOTO M UCUEPIIBIBAIOLIETO XapaKTEPA.

«Y nOBIETBOPUTENIBHO» | OOy4JaromMiicss B 1I€JIOM PacKphIBa€T TEMY CaMOCTOSITEIIbHON
paboThI U AOMYCKAET PsiJl HETOYHOCTEH, (hparMeHTapHO PACKPHIBAET
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[ITkxana oueHUBaHUS Kpurepuu onieHuBanus

COACPKAHNUE TEOPETUYECCKHUX BOIIPOCOB HMJIM HUX PACKPBIBACT
COACPKATCIIbHO, HO AOIIYCKas 3HAYUTCIbHBIC HCTOYHOCTH.

«HeynoneTBoputenbHO» | OOydaromuiicss He BiajeeT BBIOPAHHONH TEMOM CaMOCTOSITEIbLHOM
paboThI

8.2.6. UnauBuayajibHble  33/IaHUA VIS  BBINOJHEHUSI  PAaCYeTHO-
rpadguveckoii padoThl, KypcoBoii padoThl (IPOEKTA)

PI'P, KP u KII o gucrumumae «Xumust HeTH 1 ra3ay padodeid mporpaMMon
Y y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.

8.2.7. TemaTuka 1e/10BO# UTPbI

1. Omnpenenenue mudpa toBapuoit Hedptu mo I'OCT P 51858-2002.

2. Onpenenenue GU3NKO-XUMUYECKUX CBOMCTB HEDTU U HEPTEIPOIYKTOB
(MJIOTHOCTB, YCIIOBHAS M KHHEMAaTUUYECKasl BA3KOCTb, TEMIIEPATypa 3aCThIBAHUS

Ikxana oueHUBaHUA

[IIxana oreHUBaHUA Kputepuu orieHuBanus

«OTnaHO» OOyuarommiicss TIyOOKO U COACP)KATEIbHO PACKPHIBAET TEMY
JIEJIOBOI UTPBl, HE TOMYCTUB OMKUOO0K. OTBET HOCUT Pa3BEPHYTHIN U
WCUYEPIBIBAKOIIMN XapaKTep.

«Xopomo» OOyuaromuiics B 11eIOM PacKpbIBaeT TeMY JIeIOBOM MIPbI, OJHAKO
OTBET XOTA Obl Ha OJUH W3 HUX HE HOCUT pPa3BEpHYTOro u
MCYEPIBIBAIOIIETO XapaKTepa.

«YpoBierBoputenpbHO» | OOydaromuiicss B 1LI€JIOM pPAaCKpbIBa€T TEMY J€IOBOW HIPHl U
JIOMyCKaeT  psl  HETOYHOCTEH, (parMeHTapHO  pacKpbIBaeT
COJICpKAHNUE BOIPOCOB MJIM HX PACKPBIBAET COAEPXKATEIBHO, HO
JIOITYCKasl 3HAYUTEIbHbIE HETOUHOCTH.

«HeynosnerBoputensHoy» | OOyJaroniuiicss He BIaJeeT BRIOPAHHON TEMOW JI€JI0BOW UTPHI

8.2.8. OHEHOYHBLIE CPEACTBA IMPOMEXYTOYHOI'O
KOHTPOJIA

Bonpocs! (3aganus) 1y IK3aMeHa:

1. Ilpenmer xumun HedTH U Taza. HedTh u raz xak npupoaHble OOBEKTHI,
MCTOYHUKH HEPTUH U CHIPBE IJIs IEpepadOTKU.

2. 'mnotesa npoucxoxxaeHust HeTu.

3. DiieMeHTapHBIN U TPYIIIOBOM COCTaB He(TEH.

4. Knaccudukanus HeQTel (XuMuueckasi, TEXHOJIOTHUECKasi).

5. ®usnyeckue CBONCTBAa HedTEW: yNETbHBI BEC W IUIOTHOCTH, BSI3KOCTh
(IMHamMuyecKasi, KHHEMaTU4YecKasi, yCIIOBHAs ). DKCIEPUMEHTAIILHOE ONPEACIICHUE.

6. MonekynspHas Macca, MOJIEKYJspHas pedpakuus. DKCIEPUMEHTAIbLHOE
ONPENIEIICHHUE.

7. Temneparypsl 3aCThIBaHUA, MTOMYTHEHHS, KpUCTaJUIU3aLUH.
DKCIIEpUMEHTAIBHOE OIPEEIIECHUE.

8. DnexkTpuyeckue CBOMCTBA HEPTH.

9. HedTh kak qucnepcHas cucTteMa: MOHATUS arperaTMBHOM M KMHETUYECKOU
YCTOMYUBOCTH.
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10.Knaccudukanmm HEPTIHBIX MUCTIEPCHBIX CUCTEM IO IUCIEPCHOCTH, TIO
arperaTHOMy COCTOSTHHIO ¢a3.

11. Anxansl HepTH W raza: razooOpasHble, xkuakue, TBEpAbie. CocTaB u
CTPOEHHUE.

12. ®usnueckne M XUMHYECKHME CBOMCTBA aJKAHOB. 3aKOHOMEPHOCTH HX
pacnpeneneHus o ppakuusM HeTH.

13. Tlapadunbsl ¥ uEpe3wHbI, WX BIUSHUE Ha MpolecChl HedTenI00bIuH,
MCIOJIb30BAaHUE JAHHBIX Te0(U3NUECKUX HUCCIIEIOBAaHUH.

14. HemnpenenbHble WU HEHACBHINICHHBIC YIJIEBOJOPOABI (AJKEHbI, AJTKWHBI,
ankaaueHsl). M3omepuss U HOMEHKJIATypa, IOJIy4YeHHUEe, XHMMHUYECKHE CBOMWCTBA,
MPUMEHEHUE UX B HEPTEXUMHUECKOM CHHTE3€, TEXHOJIOTHUECKasi CXema.

15. luxnoankanbl HePTH: cocTaB M cTpoeHue. dusnyeckue M XUMUYECKUE
CBOMCTBA.

16. 3aKOHOMEPHOCTH pacIpeaesieHUs IUKIOATKAHOB 10 PpakiusmM HeTH.

17. Apomartuueckue yriaeBoaoponbl (apensl). HomeHknaTypa u wu3omepus
YTJIEBOJOPOIOB psija OeH30I1a.

18. ®dusnyeckrue U XMMHYECKUE CBOMCTBA apeHOB. COCTaB M paclpeelicHue
apeHoB Mo (pakuusiIM HePTH.

19. I'eTrepoaToMHbI€ U HEYTJIEBOJAOPOAHBIE COCTUHEHUS HEPTH.

20. Kucnopoaconepxaiue coequnenus. Hedrsapie KucaoTsl U (PeHOIBI.

21. ®OU3MKO-XUMUYECKHE CBOMCTBA HE(DTAHBIX KUCIOT.

22. BriusHME KUCIOPOICOACPKAIIUX COSTMHEHUH Ha Tpoliecchl HedTen00b14,
Ha cBolicTBa HeTenpoykToB. COBEPIIEHCTBOBAHUE IPOU3BOICTBEHHONW CXEMBI MPU
MTOMOIIIH 3KCIIEPUMEHTAIBHBIX TAHHBIX U PE3YJIHTATOB MOACIUPOBAHUS

23. Cepnuctsie coeauHeHUs (CyabduIbI, THODEHBI).

24. OcCHOBHBIE THIBI CEPHUCTBIX COEAUHEHUW, WX paCHpeiesieHHe Mo
bpakiusam HeTH.

25. Azotucteie coenuHenus. CopaepkaHue a3zoTa B HE(PTAX U HEPTAHBIX
dbpakiusax, reopuznuecKue uCCae0BaHuUs.

26. BriiugHne a30TUCTBIX COEIMHEHUI Ha MPOLECCHI 100bIYM HE(PTU U KAYECTBO
He(dTenpoaykToB. MoaenupoBaHiue XUMUYECKUX U (PU3UUYECKUX MPOIIECCOB.

27. Cwmousbl, achanbrersl. CocTaB, CTPOCHHUE, CBONCTBA.

28.  Buusame cmon u acanbTeHOB Ha Mpolecchl HePTenoobyun U
nepepadoTku. MoienupoBaHre XUMUYECKUX U (PU3UUYECKUX MPOIIECCOB.

29. MuHepanbHble KOMIIOHEHTHI HE(PTH.

30. OcHOBHBIE METAJLIBI, BCTpEUaronecs B HeTAX; WX BIUSHUE HA MPOIIECCHI
noObrar U mepepaboTku HedTh. MojaenupoBaHUE XUMHUYECKUX M (U3HUYECKUX
IIPOLIECCOB.

8.3. MeToanueckue MaTepuaJibl, ONMpeAe/soNHe NPoueaypPbl OLleHMBAHMS
3HAHWH, YMEHNH, HABBIKOB M (MJIM) ONbITA JAEATEJIbHOCTH, XapPAKTePU3YHOIIHNX
JTanbl (OPMHUPOBAHUA KOMIIETEHIMA
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OCHOBHO 1IEJIBI0 TIPOBEIEHHS IMPOMEXYTOUHOW aTTECTAlUU  SBIIAETCS
OIpe/eNICHNE CTENEeHU JOCTIDKEHHUS LeJell mo y4eOHOM IUCHMIUIMHE WIH ee
pazaenam. OCyIIECTBISETCS 3TO MPOBEPKOM M OLUEHKOW YPOBHS TEOPETHYECKOM
3HAHMM, TOJYYEHHBIX OOYYaloIUMHUCS, YMEHHS MPUMEHITbh HMX B PELICHUU
NPAKTUYECKUX 3a7ay, CTEHNEHU OBJIAJIeHUs OOyYaroUIMMUCSH MPAKTUYECKUMU
HaBbIKAMH U YMEHUSAMH B 00beMe TpeOOBaHUN paboyell mporpaMmsl 1O AUCLUILIUHE,
a TAaK)Ke UX YMEHUE CAaMOCTOSITEIbHO pad0OTaTh ¢ yYEOHOM JIUTEpaTypPO.

Opranuzanusi NpoBEACHUS MPOMEXKYTOUYHON aTTecTallMd perjaMeHTHPOBaHa
«[lonoxennem o0 opraHuzanuu 00pa30BATEIBHOIO Ipolecca B (eaepantbHOM
rOCy/JapCTBEHHOM aBTOHOMHOM 00pa30BaTEeIbHOM YUupeKIeHUH «MOCKOBCKUMN
NOJINTEXHUYECKUI YHUBEPCUTET

8.3.1. Iloka3are/in OlleCHUBAHUS KOMIIETEHIUII HA Pa3jIMYHbIX 3TANaxX HMX
¢popMupoBaHus, AOCTHKEHHE O0YYAIIUMNCH IUIAHMPYEMbIX Ppe3yJbTATOB

Oﬁyqemm o AMCOMIIJINHE

OIIK-1. CnocobeH pemiaTs 3a/1a4u, OTHOCSAIIHECS K MPOodecCHOHATIBHOM NeATeIbHOCTH, IPUMEHSsI s
MeTObl MOAETUPOBAHNS, MATEMATHYECKOI0 AHAJIN3A, eCTECTBEHHOHAYYHbIE H 001IleHHKEHEPHbIE
3HAHUSA
Iran Kpurtepuu ouenuBanust
(ypoBeHb
) HEY/I0BJIETBOPUTEJILHO | Y/AOBJIETBOPHUTEILHO XOpOLI0 OTJIMYHO
OO0yuaromuiics . OO0yuaromuiics
. Y OO6yyaromuiics y
OO6yJatommiics JIEMOHCTPHUPYET EMOHCTPHPYET JIEMOHCTPHUPYET
JIEMOHCTPHPYET MOJHOE HETOJIHOE llaCTI/I‘I-I)H(I))E}; MOJIHOE COOTBETCTBHE
OTCYTCTBHUE WU COOTBETCTBUE CIIE/TYFOIIMX 3HAHUNA:
. COOTBETCTBUE
HEI0CTaTOYHOE CIEIYIOINX 3HAHMIA: . MEXaHH3M
CIIETYFOLIMX 3HAHUA:
COOTBETCTBHE MEXaHH3M TEPMUYCCKUX
N MEXaHH3M
CIIEYFOIMX 3HAHUIA: TEPMUYECKUX KaTaTUTHIECKUX
TEPMUYECKUX H .
MEXaHU3M TEPMUUYCCKUX KaTaJIMTUYCCKUX IpEBpaICHU N
o KaTaJIuTUYCCKUX
N KaTAJIUTHYCCKUX IIPpEBpaAIICHU N o KOMIIOHCHTOB He(bTI/I,
. TpeBpaIleHuUit
npeBparieHui KOMITOHEHTOB HeTH, B B TOM YHCIIE
KOMITOHEHTOB HE(TH,
KOMITOHEHTOB He()TH, B TOM YHUCIIE B3aUMHBIX B TOM HHCIe B3aUMHBIX
TOM YHCIIE B3aUMHBIX BBICOKOTEMIIEPATYPHBI B3AMHLIX BBICOKOTEMIIEPATYPHBI
BBICOKOTEMIIEPaTYPHBIX X X
3HATH BBICOKOTEMIIEPATYPHBI
HHU3KOTEMIIEPaTyPHBIX HHU3KOTEMITEPaTyPHBIX < HHU3KOTEMITCPaTyPHBIX
MIpeBpaICHUI MpeBpalIeHHHA MpeBpaIeHUA
rEeBgugl 0J10B; FJI;GBEI[? 0JI0B; HHSKOTEMIICPaTyDHBIX rﬁeBgz{om 0J10B;
y POJIOB; y POJIOB; npeBpamerii y pOJIOB;
- BJIUSIHHUC - BJIUSIHUC - BJIUSTHUC
YTIIEBOJJOPOJIOB;
reTepoaTOMHBIX reTepoaTOMHBIX BMSHIE reTepOaTOMHBIX
COCIMHEHUH HePTH Ha COCIMHEHNH HEPTH Ha COCIMHEHNH HePTH Ha
. L reTepOaTOMHBIX .
CBOWCTBa M Ka4€CTBO CBOMCTBA M KQ4€CTBO . CBOMCTBA M KQ4€CTBO
coeiMHEeHUH HeTH Ha
HedTH 1 HeTH U N HeTH U
CBOICTBA M KAY€CTBO
HeTEMPOYKTOB, UX HE(TEPOAYKTOB, HX HedTH 1 HETEPOAYKTOB, HX
CTPOEHHSI, COCTaB, CTPOCHHS, COCTAB, CTPOCHHSI, COCTaB,
. M HeTenpoayKTOB, UX M
CBOMCTBA. CBOICTBA. CBOICTBA.
CTPOEHHSI, COCTaB,
CBOICTBA.
OOyuaronuiics He yMmeeT OO6yyaromuiics OO6yyaromuiics OO6yyaromuiics
yMeTh WU B HEJIOCTATOYHOU JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
CTENICHU yMeeT HETMOJIHOE YaCTHYHOE MOJIHOE COOTBETCTBHE
BBIMTOJIHATE: UCCIIEIOBATh COOTBETCTBUE COOTBETCTBUE CIIEIYFOLIMX YMEHH:
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(U3UKO-XMMUYECKHE
CBOICTBA yIJIEBOJOPOOB
Y IPYyTHX KOMIIOHEHTOB
He(TH, X BIASHUC HA
CBOMCTBa
HETENpPOIYKTOB,
-yCTaHaBIHMBAaTh CBS3U
MEXIy CTPOSHHEM
MOJIEKYJI 1
HaJIMOJIEKYJISIPHBIX
CTPYKTYp KOMIIOHEHTOB
He(TH, X CTIOCOOHOCTHIO
K MEKMOJIEKYIISIPHBIM
B3aUMO/ICHCTBUSIM U
(ha30BBIM IEepexo1am 1

CIEIYIOUNX YMEHHH:
nccaea0BaTh GU3HKO-
XMMHUUYECKHUE CBOMCTBA
YTIEBOAOPOIOB U
JPYTHX KOMIIOHEHTOB
He(TH, UX BIUSIHUC HA
CBOICTBa
HeTenpoayKTOB,
-yCTaHaBJIMBATh CBS3U
MEXIY CTPOCHUEM
MOJIEKYJI 1
HaJIMOJIEKYJISIPHBIX
CTPYKTYp
KOMITOHEHTOB He(TH,
HX CIIOCOOHOCTBIO K
MEKMOJICKYJISIPHBIM
B3aUMO/ICHCTBUSM U

CIIEAYIOIINX YMEHHUI:
ucciaea0BaTh GU3HKO-
XUMHUUYECKHE CBOMCTBA
YTIEBOAOPOIOB H
JPYTHX KOMIIOHEHTOB
HepTH, NX BIASHUE HA
CBOICTBa
He(TenpoayKTOB,
-yCTaHaBJIMBATh CBS3U
MEXY CTPOCHUEM
MOJIEKYJI 1
HaJIMOJIEKYJISIPHBIX
CTPYKTYp
KOMITOHEHTOB He(TH,
HX CIIOCOOHOCTBIO K
MEXMOJIEKYJISIPHBIM
B3aUMO/ICHCTBUSIM U

HCCIICI0BATh (PU3HUKO-
XHUMUYCCKHE CBOWCTBA
YIJICBOZOPOIOB U
JIPYTUX KOMIIOHEHTOB
He(TH, MX BIUSHUE HA
CBOICTBa
HEPTETIPOAYKTOB,
-yCTaHABIMBATh CBSI3U
MEXITy CTPOCHHUEM
MOJICKYJI 1
HaJIMOJEKYJISAPHBIX
CTPYKTYp
KOMITOHEHTOB HE(TH,
WX CIIOCOOHOCTBIO K
MEXMOJICKYIIIPHBIM
B3aMMOJICHCTBHSAM U
(ha30BBIM TIEpEXOIaM H

BJIA/IETh

CBOHCTBaM (ha3oBBIM TIEpEX0/aM 1 .
(ha3oBBIM TEpexoaam 1 . CBOMCTBaM
HeQTENnpOIyKTOB . cBoOMcTBaM
CBOWCTBaM HeTenpoayKTOB
HeTenpoayKTOB
HeTenpoayKTOB
O0yyaromest
JIOMYCKaIOTCs N
. y OO6yyaromuiics
OObyuaronmiics HE3HAYHTEIIbHBIC
N CBOOOTHO IPUMEHSIET
OO0yuaronmiics He BJIAJIEET B HETIOJHOM OIINOKH, HETOYHOCTH,
HOJTyYEeHHbIE HAaBBIKH,
BJIaJICeT WA B 00BeMe U MPOSIBISACT 3aTpyAHCHUS,

HEI0CTaTOYHOM CTENEHH
BIIaJIceT: HABBIKAMHU B
MIPUMEHEHUU
HHCTPYMEHTAJIBHBIX
METOJI0B aHaNIu3a Juis
YCTaHOBIIEHHS CTPYKTYP
HE(TAHBIX KOMIIOHCHTOB
U U3Y4YEHHUS UX Ha
MOJIEKYJIIPHOM ypOBHE

HEJJOCTaTOYHOCTh
BJIaJICHUS HAaBBIKAMH B
NPUMEHEHUU
MHCTPYMEHTAIbHBIX
METOJIOB aHaIn3a I
YCTaHOBJICHUS
CTPYKTYP HEe(TIHBIX
KOMIIOHEHTOB H
U3yYCHHS HX Ha
MOJIEKYJISIPHOM YPOBHE

YaCTUYHO BIIaeeT
HaBBbIKAMH B
NPUMEHEHUU

WHCTPYMEHTAIbHBIX
METOJIOB aHaIu3a IS
YCTaHOBJICHUS
CTPYKTYpP HE(PTIHBIX
KOMIIOHEHTOB H
U3YYCHHS HX Ha
MOJIEKYJISIPHOM
ypOBHE

B TIOJTHOM 00BeMe
BJIaJICET HABBIKAMU B
MPUMCHCHHUU
HHCTPYMEHTAJIBHBIX
METOJIOB aHaJIU3a JUIst
YCTaHOBJICHHS
CTPYKTYp HE(TSIHBIX
KOMITOHEHTOB U
M3YUYCHUS UX HA
MOJIEKYJISIPHOM
YpOBHE

Kon u HaumenoBanue komnerenuuu OIIK 4. CniocoGeH npoBoauTh U3MePeHHUsI U HAOIOAeHHS,
00padaThIBaTh U NPEACTABIATH IKCIEPUMEHTATbHbIE JaHHbIE

Kpurtepuu ouenuBanus

9Tan
(ypoBeHb
HEYIOBJIETBOPUTEIbH | YAOBJETBOPHUTEIbH
) X0poLIo OTJHYHO
0 0
OOyuaromuiics OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics
JIEMOHCTPHUPYET MOJHOE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHPYET
OTCYTCTBHE HITH HETIOJIHOE YacTUYHOE [MOJIHOE COOTBETCTBHE
HEIOCTATOYHOE COOTBETCTBHE COOTBETCTBHE CIIeIYIONINX 3HAHUN:
COOTBETCTBHE CIIEIyIOIIMX 3HAHUM: CIIEIyIOIIMX 3HAHUM: KOMITIOHEHTHBIH COCTAaB
3HATH CIIeYIOIINX 3HAHUM: KOMITOHEHTHBII COCTaB | KOMIIOHEHTHBIM COCTaB He(TH U APYTHX

KOMITOHEHTHBIH COCTaB
HedTH u Ipyrux
YTIIEBOJOPOIHBIX
cucreMm; - husuko-
XMMHYECKHE CBOWCTBA
OCHOBHBIX KJIacCOB
YIJICBOIOPOJIOB H

He(TH U APYTruxX
YTJIEBOJIOPOIHBIX
cucreM; - (PU3UKO-

XMMHUUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB

YTJIEBOJOPOIOB U

reTepOaTOMHBIX

He(TH U APYTruX
YTJIEBOJIOPOIHBIX
cucreM; - (PU3UKO-

XUMHUUYECKHE CBOMICTBA
OCHOBHBIX KJIaCCOB

YTJIEBOJOPOIOB U

reTepOaTOMHBIX

YTICBOJOPOIHBIX
cucreM; - (PU3UKO-
XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB
YTIIEBOJAOPOIOB H
reTepOaTOMHBIX
COeMHEHUI HePTH;
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reTepoaTOMHBIX
coeIMHEeHu HedTH;

- OCHOBHBIC TUIIBI U
HPUHIHIIBI
Kaccuukanmiit HeTH,
HEeTSAHBIX AUCTICPCHBIX
CHCTEM, Ta30B;

- THIIOTE3BI
MPOUCXOXKICHHS He(DTH;

- METOJIbI aHANIN3a HeTH

U rasa;
- ICTOYHHUKH
WHPOPMALINH 110 XUMHU
He(TH U raza.

coelMHeHui HedTH;
- OCHOBHBIE THUIIBI U
TPUHIUTIBI
kiaccudukanmi
HepTH, HEPTIHBIX
JMICTIEPCHBIX CHUCTEM,
ra3oB;

- THITOTE3BI
TIPOHUCXOKACHHS
HedTH;

- METOJIBI aHAJIN3a
He(TH U raza;

- HICTOYHHUKH
WHPOPMAIIAH TI0
XUMUH HeTH 1 raza.

coelMHeHui HedTH;
- OCHOBHBIE THUIIBI U
TIPUHITAITBI
KJaccupuKanui
HeTH, HEPTIHBIX
JIMCIIEPCHBIX CHCTEM,
rasos;

- THITOTE3BI
MIPOUCXOKACHHS
HedTy;

- METO/Ibl aHAJIN3a
He(TH U rasa;

- UICTOYHHUKH
nHPOPMALIAH TI0
XMMHHU HeTH U raza.

- OCHOBHBIE TUIIBI U
NPUHIUTIBI
kiaccudukanmi
HepTH, HEPTIHBIX
JICTIEPCHBIX CHUCTEM,
ra3oB;

- THITOTE3BI
TIPOUCXOKACHHS
HedTH;

- METOJIBI aHAJIN3a
HedTH U raza;

- HICTOYHHKH
nHPOPMAIIAH TI0
XUMUH HeTH 1 Taza.

OOyuaronuiicst He yMeeT

HUJIn B He)IOCTaTO‘IHOﬁ
CTCTICHU YMECT
BBIIIOJIHATD:

HCIOJIb30BaTh IPUHIMNIIBL

KIIacCH()UKAITIH
HEe(PTEra30BhIX CHCTEM;
- IPUMEHSTH 3HAHUS O

COCTaBe U CBOMCTBAxX

He(TH U rasa B

OO0yuaromuiics
JIEMOHCTPUPYET
HETOJIHOE
COOTBETCTBHUE
CIENYIOUINX YMEHUMN:
KCII0JIb30BATh
TIPUHLMIIBI
KIIaccu(puKaIim
He(TETa30BBIX CUCTEM;
- IPUMEHSTh 3HAHUS O
COCTaBe U CBOICTBax

OO0yuaromuiics
JIEMOHCTPUPYET
YaCTHYHOE
COOTBETCTBUE
CIIEIYIOIIUX YMEHUI:
HCIIONIB30BAaTh
TIPUHIATIBI
KIaccu(puKaIm
He(Tera30BBIX
CHCTEM;

- IPUMEHSTH 3HAHHS O
COCTaBE U CBOMCTBAaX

OO6yuaromuiics
JIEMOHCTPUPYET
MIOJTHOE COOTBETCTBUE
CJIEIYIOIIUX YMEHUI:
HCTIOJIb30BaTh
TIPUHIINIIBI
KIIaccu(puKaIim
He(Tera3zoBhIX
CHCTEM;

- IPUMEHSTh 3HAHHS O
COCTaBe U CBOMCTBAaX

COOTBETCTBYIOIINX He(TH U rasa B He(TH U rasa B
He(TH U rasa B
pacuyerax; COOTBETCTBYIOIINX COOTBETCTBYIOIINX
COOTBETCTBYIOIIUX
- OIPEAETSTh OCHOBHBIE pacuerax; pacuerax;
yMeTh pacuerax;
(U3NKO-XIMHUYIECKHE - OIpeAETATh P - OIpeAETAT
XapaKTEePUCTHKHI OCHOBHEBIE (PH3HKO- P OCHOBHBIE (PHU3HKO-
OCHOBHEIC (DU3HKO-
BEIIECTB; - UCIIOIB30BaTh XIMHUYECKHE XIMHYECKHE
. XMMHUYECKHE
(U3MKO-MaTEeMaTHIECKUH XapaKTEePUCTUKU XapaKTEPUCTHKH
XapaKTEePUCTUKU
anmnapart Jyisl peleHus BEILIECTB; - ——— BEILIECTB; -
pacyeTHO-aHAMTUYECKUX | MCIOJIb30BaTh (hU3HKO- ’ UCIIOJIb30BaTh (PU3UKO-
. HCIIOJIb30BaTh (PU3UKO- .
3ajay; MaTreMaTU4eCcKui . MaTreMaTH4eCKui
MaTeMaTHYeCKUil
- aHAIM3UPOBATh amrmapar IJis pereHus ammapar s pereHus
ammapar AJisl perieHus
MTONy4aeMyto 13 pacyeTHo- ACUETHO pacyeTHo-
HUCTOYHHUKOB AHATUTHYECKIX 337139, P AHATNTHYECKUX 337134,
AHATUTHYCCKUX 33129,
HHPOPMALIUIO TIO XUMUH - aHAIM3UPOBATh - aHAIM3UPOBATh
- aHAIM3UPOBATh
HedTH M Taza. MOJTy4aeMyto u3 MOJTy4aeMyto u3
MOJTy4aeMyto u3
HCTOYHHUKOB HCTOYHHKOB
HCTOYHHKOB
nHpopManuio 1o nH}popMaLHIo 1o
nHpopMaLuio 1o
XUMUU He(TH U rasa. XUMUU HeTH U rasa.
XUMUH HePTH U Ta3a.
OO0yuaromuiicst He OO0yuaromuiics OO0yuatomumcest OO0yuaromuiics
BJIaJCET WIH B BJIaJICeT B HEIIOJHOM JIOIYCKAIOTCs CBOOO/IHO TIPUMEHSIET
HEIOCTaTOYHOH CTENCHH o0BeMe U IPOSABIISIET HE3HAYNTEIIbHBIC MTOJTyYCHHBIC HaBBIKH,
BIIQJICET: HABBIKAMU HEJOCTaTOYHOCTb OIINOKH, HETOYHOCTH, B IIOJTHOM 00BeMe
paajgern | PPIO/HCHHS OCHOBHBIX BIIaJICHUS HABBIKAMU 3aTpyaHEHUS, BJIa/IeeT HaBBIKAMU
CTaHIAPTHBIX UCTIIBITAHUN BEITIOTHEHUS YaCTUYHO BIIAJCET BBITIOTHEHUS
TI0 OTIPE/ICIIEHHIO OCHOBHBIX HaBBIKaMHU OCHOBHBIX
(U3UKO-XMMUYECKUX CTaH/IapTHBIX BBITIOJTHEHHS CTaH/IapTHBIX
CBOWCTB HeTH; WCIIBITAaHUH 110 OCHOBHBIX WCIIBITAaHUH 10
-METO/IaMH OIIpe/IeIeHUs | ompeneyeHuto Gpusnko- CTaH/IapTHBIX OIIpE/ICTICHUIO

CcoCTaBa U pacyera

XHMHUYECKHUX CBOMCTB

HUCIBITAaHUH 110

(DUBUKO-XUMUIECKHIX
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CBOJCTB rasa 1o
pe3yabpTaTam ero
XpoMaTorpaduIeckoro
aHam3a;
-METOIaMH TiepecyeTa
roKasareseil CBOUCTB
HedTH 1 ra3a Ha pa3HbIe
YCIIOBWUS;

- HaBBIKaMH1 U3YUYCHUA U
COIIOCTaBJICHHUS
pa3HooOpa3HBIX BUIOB
HUCTOYHHUKOB
nH(pOpMaNH 10 XUMHUHA
He(TH U rasa

HedTH;
-MeTOaMH
OIIpeIeNIeHNsI COCTaBa
U pacueTa CBOHCTB
rasa o pe3yJibTaTaMm
ero
XpoMartorpaduuecKoro
aHaNn3a;
-MeTO/IaMH nepecyera
MoKas3aTesiel CBOWCTB
HedTH U raza Ha
pa3HBIE YCIIOBHS;

- HaBBIKAMH H3y4YCHUS
U COTIOCTABIICHUS
pa3HOOOpa3HbBIX BUIOB
HCTOYHHUKOB
HHOpPMAIINH 110
XuUMUH HeTH U raza

OTIpEeIeTICHUIO
(U3UKO-XMMUYECKUX
CBOMCTB He(TH;
-MCTOAaMH
OIIPEAEIECHHS COCTaBa
U pacyeTa CBOUCTB
rasa o pe3yibTatamMm
ero
XpoMarorpauuecKoro
aHaNu3a;
-METOJIaMHU IiepecueTa
II0Ka3aresei CBONCTB
HedTH U raza Ha
pa3HbIC YCIIOBHS;

- HaBBIKAMH M3YYCHHS
U COTIOCTaBIICHHUS
pa3HOOOpa3HBIX BHIOB
VCTOYHHKOB
UH)OpPMAIIHH 110
xuMuH HepTH U raza

CBOMCTB He(TH;
-METOAaMH
OIIpeIeNICHHUsI COCTaBa
U pacueTa CBOWCTB
rasa o pe3yyibTaTaMm
ero
XpoMaTorpapuuecKoro
aHaNN3a;
-MeTO/IaMH niepecyera
MoKa3aTesIe CBOWCTB
HedTH U raza Ha
pa3HBIE yCIIOBHS;

- HABBIKAMH M3y4YCHUS
U COTIOCTABIICHUS
Ppa3HoOOpa3HbBIX BUIOB
HCTOYHHUKOB
UH)OpPMAIINH 110
XuUMUH HepTH 1 raza

8.3.2. Meroauka OleHUBAHUSA Pe3yJIbTATOB IPOMEKYTOYHOM aTTEeCTALMU
[lokazarenaMu OLICHMBAHUSA KOMIETEHUMA HAa J3Tane MIPOMEXKYTOYHOMU
aTTeCTallMM M0 JUCHUIUIMHE «XHUMHUS HEPTH M Ta3a» SBISIOTCA PE3yJIbTaThbl

oOy4eHUs 1O JUCHUIUIUHE.

O11eHOYHBIH JHMCT Pe3yabTATOB 00y4eHHs MO JMCUMILINHE

YpoBeHb
Kon c(hopMHPOBaHHOCTH
KOMIIETEHLIN 3HaHuUsA YmMenus Hagbiku KOMIIETEHLIUH HA
u JTAHHOM 3Tare /
OLICHKA
- UCCIIeIOBATh
(uzuko-
XUMHYECKHE
XMMH3M M MEXaHU3M cBoiicTBa
TEPMUYECKUX U YTIICBOIOPOJIOB H
KaTaJInNTUYECKUX JIPYTHX
HIPEBPALLEHUIT KOMIIOHEHTOB
KOMIIOHEHTOB He(ITH, B | HE()TH, UX BIISHHAC
TOM YHCJIC B3aUMHBIX Ha CBOMCTBa - HABBIKAMU B
BBICOKOTEMIEPATYPHBI | HEDTEIPOILYKTOB, MIPUMCHEHHU
X -yCTaHABIIUBATh HHCTPYMEHTAIBHBIX
HHU3KOTEMIIEPaTyPHBIX CBSI3U MEXIY METOJIOB aHaIn3a sl
OIK-1 npeBpaieHui CTPOCHUEM YCTaHOBJICHHUS
. YIJIEBOJIOPO/IOB; MOJIEKYIT U CTPYKTYp HE(TSIHBIX
- BJIUSIHHUC HaJIMOJICKYJISIPHBIX KOMIIOHCHTOB U
reTepoaTOMHBIX CTPYKTYp U3YYeHHS HX Ha
COeIMHEeHNH He(TH Ha KOMIIOHEHTOB MOJICKYJIIPHOM
CBOIfCTBa M Ka4eCTBO HedTH, HX YpOBHE
HEPTH U CIOoCcOOHOCTBIO K
HE(TEPOAYKTOB, X | MEXMOJCKYJISIPHBI
CTPOCHHS, COCTAB, M
CBONCTBA. B3aUMOJECHCTBUIM
u (azoBbIM
nepexonam u
CBOMCTBAM
HeTePOIYKTOB.
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YpoBeHb
Kon c(hopMHUPOBaHHOCTH
KOMIIETEHIIA 3HaHUA YMenus Hagbiku KOMIIETEHIINH HA
" JAHHOM JTare /
OLICHKA
- UCTIONB30BaTh
TPUHIHAITBI
. KJaccupUKaIiu
-KOMITOHCHTHBIN -HaBBIKAMH
He(Tera3oBbIX
COCTaB He(bTI/I )44 BBIITOJIHCHU A
CHCTEM;
JIpyrux OCHOBHBIX
- IPUMEHSTD
YIJIEBOAOPOAHBIX CTaHJapPTHBIX
3HaHUS O COCTaBe .
cHucTeM; - GU3MKOo- . WCIIBITAHHUH 110
o cBoiicTBax HehTH U
XHMHYECKHE CBOHCTBA rasa B OIIPEICIICHUIO
OCHOBHBIX KJIacCOB (H3UKO-XUMUYECKUX
COOTBETCTBYIOIIHNX .
YIJICBOAOPOIOB cBOiCTB HEDTH;
pacuerax;
reTepoaTOMHBIX -MeTOJaMH
o - OTIpe/IeNATh
COCTMHCHUI HeDTH; OTIPeIeNICHHsI COCTaBa
OCHOBHBIC (PH3HUKO- .
- OCHOBHBIC TUIIBI U " pacucTa CBOUCTB
XUMHYECKHE
HPUHIHIIBI rasa Io pe3yJbTaTaMm
. XapaKTePUCTUKH
OIIK-4 KnaccupuKanuii ero
BEIECTB; -
He(PTH, HEPTIHBIX XpomartorpaduaecKor
HCIIOJB30BATh
JMCIIEPCHBIX CHCTEM, 0 aHAIN3a;
¢usmxo-
rasos; . | -MeTomamu mepecyera
MaTeMaTHYCCKHUi Lo
- TUTIOTE3bI nokasaresneil CBOHCTB
amnmapar Jist
IMPOUCXOKIACHUSA He(bTI/I H rasa Ha
peuieHus
HedTH; pa3HbIE YCIIOBUS;
pacyeTHo-
- METOZBI aHAIIN3a - HaBBIKaMH M3y4YEHUS
AQHATUTUYECKUX
HedTH U raza; sana: U CONIOCTaBIICHUS
- UICTOYHHKH ’ Pa3HOOOpa3HBIX
- QHATU3UPOBATh
uH(MOpPMALIUH IO BUJIOB HCTOYHHKOB
MONTyYaeMyto U3
XMMHUH HeTH U Taza. HH(OpPMALNH 110
HCTOYHUKOB
XUMUH He(TH U raza
nH(pOpMAIIUIO 110
XUMHU HePTH U
rasa.
Onenka no JUCHUILTMHE (CpeaHee apupMeTUIecKoe)
OueHka 1m0 JUCHMIUIMHE 3aBUCUT OT YPOBHS  CHOPMHPOBAHHOCTH

KOMIIETEHIIUN, 3aKpEIJICHHBIX 3a AMCHMIUIMHON M TpeAcCTaBiseT coOoM cpenHee
apu(PpMETHUYECKOE OT BBICTABICHHBIX OIEHOK IO OTJEIbHBIM pe3yJibTaTaM 00y4YeHUs
(3HaHMS, YMEHUS, HaBBIKH ).

OreHKa «OTJIMYHOY» BBICTABIISIETCS, €CJIA CpeiHee apuhMEeTUIECKOE HAXOIUTCA
B uHTEpBaJie ot 4,5 10 5,0.

OmeHka  «XOpOIO»  BBICTABJISETCH,
HaXOJUTCs B UHTEpBaJe oT 3,5 1o 4.4.

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

Ouenka «HEYIOBJIETBOPUTEITHHOY BBICTaBJISETCS,
apudmeTnueckoe HaxoauTcs B uHTepBasie ot 0 g0 2,4.

[IpomexxyTouHas arrecTtanus OOydaromuxcs B (opMe dK3aMeHa IMPOBOIUTCS
M0 pe3yibTaTaM BBINOJIHEHUS BCEX BHJIOB y4eOHOH paboOThl, MPEayCMOTPEHHBIX
y4€OHBIM IUJIAHOM T10 AUCHMIUIMHE «XUMHUS HEPTH U Ta3a», IPU 3TOM YUUTHIBAIOTCS
pe3yibTaThl TEKYLIEro KOHTPOJS YyCHEeBAaeMOCTH B TeueHue cemectpa. OreHka

ecnm  cpenHee  apuMeTHUECKoe

€ClIn cpeaHee
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CTETIEHU JOCTIKEHUS OO0YYaloUIMMHCS IUIAHUPYEMBIX Pe3yJbTaToOB OOYUYEHHS II0
JUCLHUIUIMHE TPOBOJAUTCSA IIPENOJABATENIEM, BEAYIIMM 3aHATHS 10 JUCLHUIUIMHE
METOJOM DJKCIEpTHOM oOueHkH. [lo uToram mnpoMeKyTOYHOW aTTECTalMU 110
JVCLHUIUIMHE BBICTABISIECTCS OLICHKA «OTIMYHO», «XOPOILIO», «YIOBIETBOPUTEIBLHO»
WU «HEYJIOBIETBOPUTEIIBHO.

MIxana ouenuBannsa | Onucanue

BoinonHensl Bce BHIbI yueOHOW paboThI, MPelyCMOTPEHHbIE Y4eOHBIM
mwiaHoM. CTyIEeHT JEMOHCTPUPYET COOTBETCTBUE 3HAaHUMN, YMEHH,
HaBBIKOB NPHUBEJACHHBIM B  TaOJMIaX TIOKazarejied, OmepupyeT
NpUOOPETEHHBIMU 3HAHUSMH, YMEHUSMHU, HaBbIKAMH, IPUMEHSET UX B
CUTYalUsX MOBBIILIEHHONW CI0XHOCTU. [Ipu 3TOM MOryT OBITH OMYLIEHBI
HE3HAYUTEIIbHbIE OLIMOKH, HETOYHOCTH, 3aTpyIHEHUs pu
AHAJIMTUYECKUX OIlepalusix, MEepeHoce 3HAHUW W yMEHMH Ha HOBBIE,
HECTaH/IapTHbHIE CUTYaLUH.

OTiu4HO

BrimonHensl Bce BUABI yueOHOH paboOThI, MperyCMOTPEHHbIE yUEOHBIM
w1aHoM. CTyZIeHT AEMOHCTPUPYET HEMOJIHOE, MPAaBUIbHOE COOTBETCTBUE
3HaHUH, yMEHUH, HABBIKOB IIPUBEACHHBIM B TaOJIUIaX MoKa3atese, 11bo
€CJIM IIPU 3TOM OBLIU TOMYIIEHBI 2-3 HECYIIECTBEHHbIE OIIMOKH.

Xopomo

BrimonHensr Bce BUIbI y4eOHOW pabOThI, MPETYCMOTPEHHBIC yUeOHBIM
mw1aHoM. CTyJIEHT JEeMOHCTPUPYET COOTBETCTBME 3HAHUH, B KOTOPOM
OCBEIlICHa OCHOBHAs, HanOoJiee BakHAsl 4acTh MaTepuaia, HO TPU TOM
AonyuicHa OJiHa 3HAYUTCIIbHAA OH_II/I6Ka HNIJIN HETOYHOCTD.

yI[OBJ'IeTBOpI/ITeJ'ILHO

He Bemmonnen oguH wium  Oonee  BHAOB  y4eOHOW  paboThI,
OPEyCMOTPCHHBIX ~ y4eOHbIM  IuiaHOM. CTyAEHT  JeMOHCTPHUpPYET
HEIOJIHOE COOTBETCTBHE 3HAHWM, yMEHHI, HAaBBIKOB IPHBEJICHHBIM B
tTabiuiax  Iokasarenieid, JOIYCKAIOTCS  3HAYHMTEIbHBIC  OIIMOKH,
OpOSIBIISICTCS.  OTCYTCTBUE 3HAHWM, YMEHWi, HAaBBIKOB 10 Psay
HOKa3aTeliei, CTYJCHT HCIBITBIBACT 3HAYHUTEIbHBIC 3aTPYIHCHUS PU
ONCPUPOBAHUM 3HAHUSAMH W YMEHUSMHU IIPH MX IEPEHOCE Ha HOBBIC
CHTYAIIHH.

HeynoBierBopurenbHO

0. DJIeKTpOHHAasi ”HPOPMALIMOHHO-00pa3oBaTeIbHas cpea

Kaxxpiii 00yuaromuiicss B TEYCHHE BCETO Mepruoaa 00ydeHus 00ecIeuynBaeTCs
WHIUBUyaJIbHBIM HEOTPAaHWYCHHBIM JOCTYIIOM K DJICKTPOHHOW WH(OpPMaIMOHHO-
oOpasoBatenbHON cpefe YeOokcapckoro wuHCTUTYTa (¢unuana) MOCKOBCKOTO
MOJTUTEXHUIECKOTO YHUBEPCUTETA W3 JFOOOW TOYKH, B KOTOPOM MMEETCS MOCTYI K
MH(OPMAITMOHHO-TEIICKOMMYHUKAIMOHHON cetn  «MHTepHeT» (mamee — ceThb
«HTepHer»), Kak Ha Teppuropun (Guiuasa, TaK W BHE €€. OJIEKTPOHHAs
nH(OPMAITMOHHO-00pa3oBaTeNbHas Cpella — COBOKYMHOCTh WH(MOPMAITMOHHBIX U
TEJICKOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH, COOTBETCTBYIOIIUX  TEXHOJOTHYECKUX
CPEeICTB, 00€CIIEYNBAIONINX OCBOCHUE 00yYaroMMHCS 00pa30BaTeNIbHBIX MPOrpaMM
B MOJTHOM 00BEME HE3aBHUCHUMO OT MECTa HaXOXKJICHUS O0YyUJarOIMUXCs DIICKTPOHHAS
nH(pOpMaIIMOHHO-00pa3oBaTelibHasl cpefia O0ecleurBaeT: a) JOCTyln K Yy4eOHbIM
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IIaHaM, paboduM MporpaMMaM JTUCHUIUINH (MOJyJei), MPaKTUK, SJIECKTPOHHBIM
y4eOHBIM HW3JIaHUSM W DJICKTPOHHBIM 00pa30BaTEBHBIM pecypcaM, yKa3aHHBIM B
pabounx mporpamMmax JUCHHUIUIMH (MOAyJeil), mnpakTuk; ©) ¢dopMupoBaHue
ANEKTPOHHOTO MOPTHOINO O0yHarOLIErocsi, B TOM YHUCJIE COXPAHEHHE €ro padoT U
OLICHOK 3a ATU paboThl; B) (¢uKcanuio xoJa 00pa3oBaTEIBLHOTO IMpoIecca,
pE3yNbTaTOB MPOMEKYTOUHOM AaTTECTallUd U PE3yJbTAaTOB OCBOEHHUS IPOrpPAMMBbI
OakanaBpuara; r') MPOBEACHHE Y4EOHBIX 3aHSTHM, MPOLEIYp OLIEHKU pPe3yJbTaTOB
oOy4eHHMsI, pean3alusi KOTOPBIX MPEAYyCMOTpEeHa C NMPUMEHEHHEM 3IIEKTPOHHOTO
OoOy4eHHMsI, JUCTAHIIMOHHBIX OOpPa30BATENbHBIX TEXHOJIOTHM; 1) B3aUMOJCHCTBUE
MEXAYy Y4YaCTHHKaMH 0Opa30oBaTeIbHOTO IMpollecca, B TOM YHUCJIE CHHXPOHHOE U
(W)  aCMHXPOHHOE  B3aWMOJIEHCTBUSI  TOCpencTBoM  cetu  «MHTepHeT».
OYHKIIMOHUPOBAHUE  DJIEKTPOHHON  HH(POPMAIMOHHO-00PA30BATEIBHOM  CPEIbl
o0ecrnieunBaeTcs COOTBETCTBYIOIIMMHU CpeACcTBaMHU uH(OPMAITMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWH W  KBanuukamueir  paOOTHHUKOB, €€
UCTIONB3YIOIIMX W HojajepkuBaromux.  DOyHKIIMOHUPOBAHUE  DJIEKTPOHHOM
MH(OPMAIIMOHHO-00pa30BaTENbHON  Cpelbl  COOTBETCTBYET  3aKOHOAATENbCTBY
Poccuiickoit ®enepanuu. OcHoBHbIMU cocTaBiisiomMu DMOC ¢unmana sBastoTCS:
a) CalT MHCTUTYTa B ceTu HNurepHer, PAaCIOJIOKEHHBIN 1o
aapecy www.polytech21.ru, https://chebpolytech.ru/ koTopsiii ~ obecneunBaer: -
JOCTYN OOydYaromuxcs K Yy4eOHbIM IIJlaHaM, pa0ouyuM MporpaMMaM JUCIUIUINH,
NPaKTUK, K U3JaHUSIM DJCKTPOHHBIX OWONMOTEYHBIX CHUCTEM, JJIEKTPOHHBIM
MHQOPMAIIMOHHBIM ¥ 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIX B pabodmx
nporpammax (pasnensl caita «CBeneHus o0 oOpa3oBaTEIbHOM OpraHU3aAIUN); -
uHdopMupoBaHue oOydJarommxcsi 000 BCEX H3MEHEHHUSX Yy4eOHOro mporecca
(HOBOCTHAs JIGHTA caiiTa, JICHTa aHOHCOB); - B3aUMOJEHCTBHE MEXKIY y4aCTHUKaAMU
o0Opa3oBaTeapHOTO Mporiecca (Mmoapasnensl caiiTa «3aaaTh BOMPOC AUPEKTOPY»); O)
oduIManbHBIC SJEKTPOHHBIC aJpeca MOAPA3ACICHUA W COTPYIHHKOB WHCTUTYTa C
SAunnekc-nomenom (@polytech21.ru (cuCOK KOHTAKTHBIX JIaHHBIX MOJApa3ACICHUN
dunmnana pasMmenieH Ha odunHalibHOM caiite ®unuana B pasnaenie «KOHTaKTbD,
CIIUCKM KOHTAaKTHBIX O(HUIUAIBHBIX DJICKTPOHHBIX JIAHHBIX IpenojaBaTenei
pasMmenieHsl B mnojpasnaenax «Kadeaps») obecrieunBaroT B3aUMOJICUCTBUE MEXKITY
y4acTHMKaMu 0Opa30BaTeIbHOTO MpOIEecca; B) JIMYHBIM KaOMHET oOydarouierocs
(moptdonuro) (Bxod B JIMUHBIA KaOUHET pa3MellleH Ha oduinaabHoM caiite dunana
B pazmene  «CrygeHTy»  moapaszzaene  «DIEKTpOHHass  MHPOPMaIMOHHO-
oOpa3oBareibHasl Cpela») BKIIOYAeT B ceOs mopTdoIMO CTYNEHTa, AJIEKTPOHHBIE
BEJIOMOCTH, PpEUTHUHT CTYJEHTOB M o0ecreyuBaer: - (QuKcanui  Xoja
o0pa30BaTeIbLHOTO TPOIECCa, Pe3yJbTaTOB MNPOMEKYTOUHOM arTecTallud U
PE3yNIbTaTOB OCBOEHUST 00pa30BATEIBHBIX MPOTPaMM 00yJarOIITUMUCH,

- (hopmmpoBaHHE 3IEKTPOHHOTO MOPTHOIMO OO0YUAIOMIETOCs, B TOM HYHCIE C
cCOoXpaHeHHe paboT oOydJaromerocs, peleH3uid M OIEHOK Ha 3TH paboThHI, T)
DJIEKTPOHHBIE OMOJIMOTEKH, BKIFOYAIOIINE YJIEKTPOHHBIC KaTaJlOTH, MOJTHOTEKCTOBBIC
JOKYMEHTBI W O00€CIeYMBAIONINE OCTYNl K y4eOHO-METOIUYSCKUM MaTephaaM,
BBIITYCKHBIM KBaTu(UKAIMOHHBIM paboTtam u T.1.. YeOGokcapckoro HHCTHUTYTa
(pwmana) - «MPBUC» na) onekrponHo-OmOmuoreuynsie cucrembl (DBC),
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https://chebpolytech.ru/
http://www.polytech21.ru/

BKJIIOYAIOIIHNE JJICKTPOHHBIM KaTaJOT W IOJHOTEKCTOBBIE JTOKYMEHTHI: - «JIAHb»
-www.e.lanbook.com - OGpa3zoBarensHas miatdgopma HOpaiit -https://urait.ru e)
mwiatrpopma mudpoBoro obpasoBanus Ilomurexa -https://Ims.mospolytech.ru/ x)
cucteMa «AnTumaruat» -https:/www.antiplagiat.ru/ 3) cuctema 3J€KTPOHHOTO
nokymentoobopora DIRECTUM Standard — oGecneunBaeT AOKYMEHTOOOOPOT
Mexay Punuanom u YuuBepcureroM; u) cucreMa «l1C VYmnpasnenue BY3om
OnekTpoHHbIH  AekaHaT»  (MOCKOBCKHMM  TOJUTEXHUYECKUM  YHUBEPCHUTET)
oOecrieunBaer (uUKcalMilo XojJa o0pa3oBaTeIbHOTO MpolEecca, Ppe3yJbTaToOB
MIPOMEKYTOUHOM aTTeCTallud U PE3yJIbTaTOB OCBOCHMS 00pa30BaTENIbHBIX MPOTPAMM
oOyuaromumucsi; k)  cuctema  «POLYTECH  systems»  oGecneyuBaer
uH(OPMAIIMOHHOE,  JOKYMEHTAJIbHOE  aBTOMAaTHU3MPOBAHHOE  COMPOBOXKJICHUE
o0pa3oBaTeapHOrO0  Ipolecca; J) cuctemMa «AOUTYypHEHT»  oOecreunBaeT
JOKYMEHTAJIbHOE  aBTOMATHU3UPOBAHHOE  COMPOBOXKICHHE pPAadOTHl  MPUEMHON
KOMUCCHHU.

10. IlepeyeHb OCHOBHOM M [JONOJHUTEJIbHOM Y4YeOHOM JHUTEpPaTypbl,
Heo0X0IMMOIi 1JIS OCBOECHM S IV CHUTLIUHbI

OcHoBHasl IuTepaTypa

1. Urnarenkos, B. . OOmas xumuueckas TEXHOJIOTUS: TEOPHsl, IPUMEPHI,

3amaun : ydeOHmk g By3oB/ B. U. UrnarenkoB. — 2-¢ wu3a. — Mocksa :
NznarensctBo FOpaiit, 2026. — 195 c. — (Bricmiee o6pazoBanue). — [SBN 978-5-
534-09222-6. — Tekct : anexkTpoHHbI // OOpa3oBarenbHas 1iaTdopma FOpaitt

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

2. ApytionoB, B. C. Opranuueckass XUMHs: OKUCIUTENIbHBIE NPEBPAILCHUS
MeTaHa : yueOHuk aia By30B / B. C. Apytionos, O. B. KpbpuioB. — 2-e u3g., ucnp. u
non. —  MockBa : UznarensctBo  FOpaiit, 2026.— 371 c.— (Beicuiee
oOpaszoBanue). — ISBN 978-5-534-04314-3. — Tekct : DJJEKTPOHHBIN //
Oo6pa3zoBarenbHas mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/585560.

JlonoyIHUTETbHAS TUTEpaTypa

1. Mockga, B. B. Opranuueckass xumus: 0a30Bble MPUHIUIBI | YYEOHUK IS
By30B/ B. B. MockBa. — 2-¢ m3a. — Mocksa : MznarensctBo [Opaiit, 2025. —
143 c.— (Bricmiee oOpazoBanue). — ISBN 978-5-534-09419-0. — Tekct
MeKTpoHHbI  //  OOpazoBatenbHas Tuiatrgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/563658.

2. TexHonorusi nmepepabOTKH YTIEBOJOPOIHBIX Ta30B : YUEOHUK /IS BY30B /
B. C. ApytionoB, U. A.TonybeBa, O.JI. Enucees, @. 1. Kardpapos. — Mocksa :
M3natensctBo FOpaiit, 2026. — 723 c. — (Bbiciee o6pa3zoBanue). — ISBN 978-5-
534-12398-2. — Tekct : anekTpoHHbI // OOpa3oBarenbHas mmiatdopma FOpailt
[caiit]. — URL: https://urait.ru/bcode/587551.

[lepuonuka:

1. Hedrerazosas IPOMBIIIIEHHOCTh : OTpacieBoit KypHa.
https://nprom.online. - TEKCT : 2IEKTPOHHBIA.

2. bypenue u HepTh : HAYYHO-TEXHUYECKUU PEIEH3UPYEMBIH KypHaI.
https://burneft.ru/ethics. - TeKCT : 2IEKTPOHHBIH.
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11. IIpodeccnonasbHbie 0a3bl JAHHBIX U HHGPOPMALMOHHO-CIIPABOYHbIE

CHUCTEMBI

[Ipodeccruonanbuas 6a3a TaHHBIX U
WH(GOPMAITMOHHO-CIIPABOYHBIE CHCTEMBI

WNudopmanus o npaBe COOCTBEHHOCTH
(pEeKBU3UTHI JOTOBOPA)

Accouuanus umxeHepHoro oopasosanust Poccun

https://aeer.ru/

CoBeplilieHCTBOBaHHE oOpa3oBanHusi U
WH)KEHEPHOW JIEATENBHOCTH BO BCEX UX
MPOABJICHUAX, OTHOCAIIUXCA K y‘-Ie6HOMy,
HAYYHOMY u TEXHOJIOTUIECKOMY
HaIlpaBJICHUAM, BKJIFO4Yasda IMPOLCCChI
IpenoaBaHus, KOHCYJIbTUPOBAHMUSI,
UCCIICIOBAaHMsI, pPa3padOTKU HHKEHEPHBIX
pelleHHiA, BKJI0Yasi HepTera3oBylo OTPacib,
Tpanchepa TEXHOJIOTHH, OKa3aHus
IIUPOKOTO  CIEKTpa  00pa3oBaTEIbHBIX
yCIIyT, oOecrieueHust CBsI3eit c
OOIIECTBEHHOCTHIO, IIPOHM3BOJICTBOM,
HAayKOH M MHTETpaluu B MEXIYHapOIHOE
HAay4YHO-00pa30BaTeIbHOE MMPOCTPAHCTBO.
CBOOOIHBIN TOCTYTI

Caiir ArentctBa He]TerazoBoil uHpopMauu

http://www.angi.ru/

Caiir AreHTCTBa HedTerazoBoi
unpopmanmut  ANGIL.Ru  mpencrasnsier
co0oil  cHenMamu3WpOBAaHHBIN  TOpTA,
UH(QOPMUPYIOLTHIA OTpaclieBYIO
OOIIECTBEHHOCTh O JKM3HH  TOIUIMBHO-
sHepreTHUyeckoro kommiekca Poccuu. 3nech
MOKHO O3HAaKOMHUTBCS C TEHIAEpaMU U
BaKaHCUSMHU  HE(DTSHBIX, Ta30BBIX U
HedTerazocepBUcHbIX KommnaHuil. Co3maHa
KpymHass 0a3a JAaHHBIX M0 MPEANPUATUIM
oTrpacid. YTo0 MATH B HOTY CO BPEMEHEM,
OTKPBIT " pa3BHUBaeTCs pazznen
"Bungeonosoctu", co3IaH KaHaJ
"Hedrerazosoe Buneo" Ha YouTube.
CBOOOJHBIN TOCTYII

Bonpmas sHnuKIONE 1M HETH U ra3a
https://www.ngpedia.ru/index.html

OHuukionenus coaepxxut 630295 crareit u3

pa3HBIX O00ONmacTel HayKM ¥  TEXHHUKH.
TexcroBoii  0a30M  Jad9  COCTaBJIEHHS
SHIIUKIONEINHT craia AIIEKTPOHHAS

oubnuoteka «Hedto-I"azy.

CrnpaBounas npasoBas cuctema (CIIC)
«KoncynbrantlLittocy
http://www.consultant.ru/

3akoHOAATEIbCTBO P KOACKCH M 3aKOHBI
B TIOCIIeTHEH penakiuu. Y JOOHBIN MOWCK
3aKOHOB KOJICKCOB TPUKA30B U JIPYTHX
JIOKyMEHTOB. ExenneBHbIE 0030pbI
3akoHOB. KoHCynbrammu mo Oyxydery u
HaJIOTOO0JI0KEHHIO.

SHCKTpOHHBIﬁ HepI/IOI[I/I‘-IeCKI/Iﬁ CIIPpaBOYHHK

3aKOHOIlaTeJ'ILCTBO - 3aKOHBI W KOJICKCHI
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Poccuiickoit @enepauuu. [lonHble TEKCTHI

«Cuctema 'APAHT» JOKYMEHTOB B TIOCJIEIHEH peaaKiuu.
https://www.garant.ru/ AHanuTHdeckue npodeccuoHaIbHbIC
MaTepHuabl.
Hayunas AJIEKTPOHHAS OoubInoTeKa
eLIBRARY.RU - 5310 KpynHeummit
poccuiickuii MH(POPMALIMOHHO-

Hay4JHas 3JieKTpoHHas ouoimoteka Elibrary
http://elibrary.ru/

AQHAJIMTUYCCKHUI TOpTall B O0JIACTH HAYKH,
TEXHOJIOTUHM, MEIUIMHBI U 00pa3oBaHus,
cojiepskaluii pedeparsbl U MOIHBIE TEKCTHI
Oomee 26 MJIH HaydHBIX CTaredl U
nyOJaMKanuil, B TOM YHCJIE 3JICKTPOHHBIC
Bepcun Oosnee 5600 pOCCHIICKMX HAy4YHO-
TEXHUYECKUX JKYPHAJIOB, U3 KOTOPBIX
6onee 4800 KypHAJIOB B  OTKPHITOM
JIOCTYTI€ CBOOOIHBIN TOCTYII

®enepanbHbii nopran «Poccniickoe
oOpa3zoBaHue» [DNeKTpOHHBIH pecypc]
https://ro-edu.ru/

@epnepanbHbii - nopran  «Poccuiickoe
o0pa3oBaHHe» — YHUKAIbHBI HHTEPHET-
pecypc B cdepe 00pazoBaHHS U HAYKH.
EsxemneBHO MyOIMKyeT caMble akTyajbHbIE
HOBOCTH, aHOHCBI COOBITHI,
uHGOpPMaIMOHHbBIE MaTepuabl TUIS
HIMPOKOro Kpyra uurareneil. ExxeHenensHo
Ha TIOpTaJie pa3MeUIaroTCsl HKCKIIO3UBHBIC
MaTepuanbl, HMHTEPBBIO C  BEIyIUMU
cCHerranIucTaMu — neJaroramMu,
IICUXOJIOTAMH, YYEHBIMH, PpEHNOPTaXH U
AQHAIUTUYECKHE CTAThH.

UYurarenu MOJTyYaroT J0CTyT K
HOPMAaTHBHO-TIPABOBOM Oaze chepor
o0Opa3oBaHMsl, OHM MOTYT IIOJIb30BaThCs
camMbIMU pa3IMYHBIMH MOJIE3HBIMU
CepBHCaMM — TaKuMMH, KakK OHJIAIH-
TECTUPOBAHUE, OMPOCHl MO AaKTyalbHBIM
TEMaM M T.J.

Ha3sBanmue Coxkpaménnoe | OpranuzanoHHO- OTtpaciasb O¢puunanbHbII
OpraHM3anHuu Ha3BaHue npasosas popma (obnactp caiT
AesITeJIbHOCTH)
Oouiepoccuiicko
© OTpacieBoe Oomiepoccuiickas
obvemuncHHe HEroc ga CTBEHHAsI 2106%%’ paion /
o nepepaooTkKa, www.orngp.ru/o-
He(DTSIHOU U OOQP HI'TI yaap Pep . Ep-Tw/
a30BOi HEKOMMEpYECKast TPaHCIIOPTUPOBKA nas/documenti-
OpraHM3aLus HedTH U raza ooor-ngp/
MIPOMBIIIIJIEHHOC
TH
Coros Ob1epoccuiickas Jl0GbIua,
HETOCYJIapCTBECHHAA nepepaboTKa, http://
He(TEPOMBIIILT CHII yAap pep P /
CHHIKOB HeKOMMepquKaﬂ TPpaHCIIOPTUPOBKaA www.sngpr.ru
OpraHM3aIHs He(TH U rasa
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12. IIporpammHoe o0ecreuenue (I EeH3UOHHOE | CB0O0OIHO
pacnpOCTpaHﬂeMoe), HUCIMOJb3yEeMO€ NPH OCYHICCTBJICHHH Oﬁpa3OBaTeJII>HOFO
nmpoiecca
Wudopmanus o npase
COOCTBEHHOCTH (PEKBU3UTHI
Aynutopus [IporpammHuoe obecrieueHue (p
A0rosopa, HOMEp JMICH3HUU U
T.J.)
Windows 7 OLPNLAcdmc moroBop NeJ103 ot 30.05.2012) ¢
noncornameHusIMu ot 29.04.14 u
01.09.16 (beccpounast THUIICH3MUA)
Ne 1016 K ky Endpoint Securi Cyo i
aspersky Endpoint Security ass yOIIHLIEH3UOHHBIN JOTOBOP
Yuebnas  aynuropus i 6uzneca — Pacmmpenssiii Russian Ne977 1049.EI1/25 ot 10.12.2025
NpOBECHNUS Y4EOHBIX Edition. 150-249 Node 2 year
3aHATHU BCEX BU OB, Educational Renewal License
MPEeayCMOTPEHHBIX
IPOrpaMMoii CpeHEro Yandex Opaysep CBo00OHOE pacnpocTpaHseMOe
podeccHOHANBHOrO nporpaMMmHOe obecrieuerne (Oeccpounas
SHLEH3USI
oOpa3oBaHusi/O6akanaBpuara/ B )
crenuanurera/ MTC Jlunk Jorosop Ne2/2026 (091 168.ET1/26) ot
MarucTparypbl, OCHAIlICHHAas 27.03.2026
o0opyIoBaHEM u__
TEXHHYECKUMH  CPEICTBAMU Gimp CBOOO/IHO pacIpoCTpaHsIeMoe
OGVUCHNS. COCTAR KOTODIX nporpaMMHoe obecriedeHue (0eccpoyHas
y ’ p TTUTICH3U)
OIPCACIIACTCS B pa60‘-II/IX
IporpamMmmax AUCHUTUINHMicrosoft Office Standard HOMED JHILEH3UN-42661846 ot
(Momymeit) 2007(Microsoft DreamSpark Premium  {30.08.2007) ¢ moricoriameHus M1 OT
Kabuner XAMHH nlElectronic Software Delivery Academic (29.04.14 1 01.09.16 (6eccpounas
MaTepHanoBe/IeHNs (Microsoft Open License TMLICH3HSA)

PascalABC

cBOOOJHO pacHpocTpaHsIeMoe
rporpaMmmHoe obecnieyenue (6eccpounas
JIULIEH3U)

Ne 1126 ITomenienue aist
CaMOCTOSITEIIbHON PabOThI
00yJaromuXxcst

Kaspersky Endpoint Security s
6usHeca — Pacimmpennsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

CyONuIeH3NOHHBII I0rOBOD
Ne977 1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc nmoroBop NeJ103 ot 30.05.2012) ¢
JorcornamenusiMu ot 29.04.14 u
01.09.16
(6eccpouHast JIULIEH3HS)
AdobeReader CBOOOIHO PAaCIPOCTPAHIEMOE

MporpaMMHOE o0ecTeueHre
(beccpouHnas TUIICH3HS)

FapaHT— CIIPAaBOYHO-IIPABOBasA CUCTEMA

Horosop NeC-002-2025 ot 09.01.2025

Yandex Opay3ep

CBOOOJJHO PacpoCTpaHsIeMOe
IporpaMMmHoOe obecreyeHme
(OeccpouHast TUIICH3HS)
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Microsoft Office Standard
2007(Microsoft DreamSpark Premium
Electronic Software Delivery
Academic (Microsoft Open License

HOMep JHIeH3nn-42661846 ot
30.08.2007) ¢ morcoryaneHusiMi OT
29.04.14 1 01.09.16 (6eccpounas
JIUTICH3MS )

MTC JIunx Jorosop Ne2/2026 (091 168.EI1/26) ot
27.03.2026
AIMP O0TEYECTBEHHOE CBOOOIHO

pacmpocTpaHseMoe IPOrPaMMHOE
obecrieucHue (OeccpoyHast TUIICH3MU)

13. MaTepuajibHO-TeXHHYECKOE o0ecredyeHue TUCHMIIMHBI

[lepeueHb OCHOBHOTO 000PY10BaHUS U TEXHUUYECKUX

Tun u HoMep MOMENIEHUS
CpeacTB 00yueHust

Yyebnas ayautopus JUII TPOBEICHUS

Y4EeOHBIX 3aHATUN BCceX BUJIOB,

IPEYCMOTPEHHBIX MIPOTPAMMO CPEIHETO

po(hecCHOHATBLHOTO O6opynoBaHue: KOMIUIGKT MeOenu ansi y4eOHOTro
obOpa3oBaHus/OakanaBpuara/ rporiecca; 10cka ydeOHasi; CTCH/IbI

crienanureTa/ MarucTpaTypsl, | TeXHUYECKUE CPEACTBA OOYYCHHs: KOMITbIOTEpHAs
OCHAIIICHHAs 000pyI0BaHUEM U | TCXHUKA; MYJIbTHMEIHIHHOEC o0opyoBaHue
TEXHHYECKUMHU CpelcTBaMu  oOydeHus, | (IpOEKTOp, 9JKpaH); KOMIUIEKT  JTaOOpaTOpPHOTO

COCTaB KOTOPBIX ONpeneisiercs B pabouux | 000pynoBaHMs MO JUCLUIUINHE
porpaMMax JUCLUIUINH (MOIYJIEH)
Kabuner Xxumun n MatepuaaoBeeHUs

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

OO6opyaoBaHue: KOMILIEKT MeOenu
mporecca;

TexHUYEeCKUEe cpefcTBa OOYYCHMs: KOMITbIOTEpHAs
TEXHHKA C BO3MOXXKHOCTHIO IIOAKIIIOYEHHS K CETH

«I/IHTepHeT» n obecrnieyeHUEM A0CTyI1a B

U1 yu4eOHOTro

ITomenienue hani bt CaMOCTOSITEIbHOUN
PaboTHI O0YJAFOIITIXCS

Ne 1126 (r. YeGokcapsl, yn. K.Mapkca,

60
) INEKTPOHHYI0  HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny Ounnana
14. Meroauyeckue YyKazaHusi IS O0y4YalIIerocss 10 OCBOCHUIO
AUCHUILIAHBI
Memoouueckue ykazanus 011 3aHAMUN 1eKYUOHHO20 MUna
B Xxome JEeKIMOHHBIX 3aHATUM oOOydamolieMmMycs HeoOXOJAMMO BeCTU

KOHCIIEKTHPOBaHUE Y4YeOHOro wmarepuaina, oOpaiaTh BHHUMAaHHE Ha KaTETOpPUH,
(bOopMyITMPOBKH, PACKPBIBAIOIIME COJIEP)KAHUE TE€X WU MHBIX SBJICHUM U MPOIECCOB,
Hay4HbIE€ BBIBOJbI U MPAKTUUECKHE PEKOMEHIALIUH.

Heobxoaumo 3amaBaTh NpENojaBaTeN0 yTOUYHSIOMIUE BOIPOCHl C IIENBIO

YSACHEHUS] TEOPETUYECKUX  IIOJOKEHUM, pa3pellieHUs CHOPHBIX  CUTYaIUH.
[lenecooOpa3no gopabaTbiBaTh CBOM  KOHCHEKT JIEKIMH, Jejas B  HEM
COOTBETCTBYIOIIME 3allICM W3 OCHOBHOM W JONOJIHUTEIBHOW JINTEPATyPBHI,

PEKOMEHJIOBAaHHOM NpernojaBareieM U MPeIyCMOTPEHHON ydeOHOMl mporpamMmoit
JVCHUTUIAHBIL.
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Memoouueckue yxkazanusa 011 3aHAMUN CEMUHAPCKO20 (MPAKmMu4ecKozo)
muna.

[IpakTryueckne 3aHITHS MMO3BOJIAIOT Pa3BUBATh y 00YYArOMIETOCS TBOPUYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHHE CaMOCTOSTENbHO H3ydaThb JIUTEPATypy,
aHAJTM3UPOBATH MPAKTUKY; YUaT YE€TKO (POPMYITUPOBATH MBICIb, BECTH IUCKYCCHUIO, TO
€CTh HMEIOT MCKJIIOUUTENIBHO Ba)KHOE 3HAUYEHHE B PAa3BUTUM CaAMOCTOSITEIHLHOIO
MBIIICHHUS.

[ToaroroBka K MpakTHYECKOMY 3aHSATHUIO BKJIIOYaeT JBa drama. Ha mepBom
sTame oOydyarolluiicsd IUIaHUPYET CBOKO CaMOCTOSTEIbHYIO paloTy, KOTopas
BKJIIOYAET: YSICHEHHE 3aJJaHus Ha CaMOCTOSATEIbHYIO paboTy; MmoadOp OCHOBHOW U
JOTIOJTHUTENIBHOW ~ JINTEPATyphl;  COCTaBJIEHUE IUIaHA paboThl, B KOTOPOM
OMPENIENAOTCS OCHOBHBIEC MYHKTHI MPEACTOAEH MoAroTroBku. CocTaBieHuUE IIaHa
JTUCITUTUTMHUPYET U TIOBBIIIIAET OPraHM30BaHHOCTH B paboTe.

Bropoii 3Tan BKJIIOYaeT HEMOCPEACTBEHHYIO MOJATOTOBKY K 3aHSTHUIO, KOTOpas
HAYMHAETCSI C M3Yy4YCHUSI OCHOBHOM U JOMOJHUTENbHOW JuTepaTypbl. Ocoboe
BHUMAaHUE MPU 3TOM HEOOXOJUMO OOpaTUTh Ha COAEPKAaHUE OCHOBHBIX MOJIOKEHUN
U BBIBOJIOB, OOBSICHEHHE SIBJICHUN U (PAKTOB, YSACHECHUE MPAKTUUYECKOTO MPUIIOKEHUS
paccMaTpUBaEMbIX TEOPETUUYECKUX BOMPOCOB. [lanee cieayer mOArOTOBUTH TE3UCHI
JUIS. BBICTYIUIGHUM TIO BCEM YYEOHBIM BOIPOCaM, BBIHOCHMBIM Ha MPAKTUYECKOE
3aHATHE WU TI0 TeME€, BBIHECEHHOW Ha JUCKYCCHIO (KpYIJIBIA CTOJ), MPOayMaTh
IPUMEPH C IIEJIbI0 OOECIEUYEeHHs] TECHOM CBSI3M M3ydyaeMOW TEeMbl C peaibHON
KU3HBIO.

['oTOBsICH K JOKJIAMy WM BBICTYIUICHHIO B pPaMKaxX HMHTEPAKTHUBHOW (HOPMBI
(muckyccust, KpYTiblid CTOM), MPU HEOOXOUMOCTH CIIeNyeT 00paTUTHCS 3a MOMOIIIBIO
K MPETO/IaBaTeNIo.

Memoouueckue ykazanus K camocmoamenvHou paoome.

CamocrosrtenbHass paboTa 0OydYaromerocsi SBJISIETCS OCHOBHBIM CPEJICTBOM
OBJIaJICHUSI yU€OHBIM MaTEpUAIOM BO BpeMs, CBOOOAHOE OT 00sI3aTEIbHbBIX YUECOHBIX
3ansTtuid. CamocrtosrenbHass pabora oOydyaromierocss Hajl YCBOCHHEM YueOHOIo
MaTepuasia Mo Yy4eOHOM JMCHMIUIMHE MOXET BBINOJHATECA B OHOIMOTEKE
YHUBEPCUTETA, YUCOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJIacCaxX, a TAK)KE B JOMAITHUX
ycinoBusix. CojepkaHue M KOJIMYECTBO CaMOCTOSTENbHOM padoThl 00ydarouierocs
ornpezensieTcss y4eOHONH MporpaMMol AUCIHUIUIMHBI, METOJUYECKUMU MaTepHallaMH,
MPAKTUYECKUMHU 33IaHUSIMU M YKa3aHUSAMH MPEToaaBaTesl.

CamocmoamenvHnasn padoma é ayOumopHoe epems MOHCem GKAI0UAMb:

1) xoHcmekTHpoBaHUE (COCTABICHUE TE€3UCOB) JICKIIUA;

2) BBHINIOJIHEHHUE KOHTPOJBHBIX PadoT;

3) peuenue 3ajaady;

4) paboTy co CpaBOYHOU U METOJMYECKOMN JIUTEPaTypOH;

5) paboTy ¢ HOpMATHUBHBIMH MPABOBBIMU AKTAMH;

6) BBICTYIUICHUS C JIOKJIaJlaMH, COOOIICHUSIMA HA CEMUHAPCKUX 3aHATHSIX;

7) 3aluUTy BBHINOJIHEHHBIX padoT;

8) ydactue B ONEpaTUBHOM (TEKYyIIEM) OINPOCe IO OTACJIbHBIM TeMaM
M3y4yaeMOU TUCIUIUINHBI,
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9) yuactue B coOeceqoBaHUSIX, ICNIOBBIX (POJEBBIX) Hrpax, AUCKYCCHUSX,
KPYTIBIX CTOJIaX, KOH(PEPECHITUSX;

10) yyactue B TECTUPOBAHUU U JIP.

Camocmosamenvnana padboma 60 6HeaAyOUMOPHOE 6PEMA MOMCEM COCMOAMDb
uz:

1) moBTOpeHuUs JIEKIIMOHHOT'O MaTepHaa;

2) MOJATOTOBKHU K MPAKTUYECKUM 3aHSATHUSIM;

3) u3ydeHus yuyeOHOU U HayYHOU JIUTEPATYPHL;

4) wW3yuyeHUs HOPMATUBHBIX MPABOBBIX AKTOB (B T.4. B AJIEKTPOHHBIX 0a3zax
JTAHHBIX );

5) pelieHus 3a/1a4, ¥ MHBIX IPAKTUYECKUX 3aJaHUN

6) TOJATOTOBKHU K KOHTPOJBHBIM paboTaM, TECTUPOBAHUIO U T.1.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHSATUSM YCTHBIX JOKJIAIOB (COOOIIECHMIA);

8) TmOAroTOBKM pedepaTroB, 3CC€ W HHBIX HHANBUAYAITBHBIX MHCHhbMEHHBIX
paboT 1O 3aAaHUIO IPENOJABATENS;

9) BBINOJHEHUS KYPCOBBIX PabOT, MPEyCMOTPEHHBIX YUEOHBIM TUIAHOM;

10) BIMOSTHEHUSI BBITYCKHBIX KBAIM(UKAIMOHHBIX paboT U JIp.

11) BeAesIeHHsT HanboJee CIOXKHBIX U MPOOJIEMHBIX BOIPOCOB MO M3y4aeMOU
TeMe, TOJyYeHHE Pa3bICHEHU W PEKOMEHJAM 10 [JaHHBIM BOIpPOCaM C
MPenoaBaTeIsiMyd Ha KOHCYJIbTAIMSIX.

12) npoBesieHUsT CaMOKOHTPOJIS MYTEM OTBETOB Ha BOIPOCHI TEKYIEro
KOHTPOJISl 3HAHUM, PEIIeHUs MPEACTaBICHHBIX B Y4eOHO-METOANUYECKUX MaTepuaiax
Kadeapsl 3a/ay, TECTOB, HAMMCAHUA PEePEpaToB M ICCE MO OTACIBHBIM BOIPOCAM
M3y4a€MOHU TEMBI.

Texyuuit KOHTPOJIb OCYyIIECTBIsIETCS B (OpME YCTHBIX, TECTOBBIX OIPOCOB,
JTIOKJIaJIOB, TBOPUYECKUX 3aTaHUM.

B cnyuae npomyckoB 3aHATHI, HaJTMYKs UHANBUAYATBHOTO rpaduka o0yueHus
U JUIsl 3aKPEIUICHUS TPaKTUYECKUX HABBIKOB CTYJIGHTaM MOTYT OBbITh BBbIJIaHbI
TUIMOBBIC WHAUBUIYyaJbHBIE 3aJlaHUsl, KOTOPbIC JIOJDKHBI OBITH CHAaHBl B
YCTaHOBJICHHBIN PENIOAABATEIIEM CPOK.

15. OcoOenHocTH peanM3anMy JMCHUIVIMHBI JJIS WHBAJIUIOB M JHI C
OrpaHMYEeHHBIMHU BO3MOKHOCTAMMU 3/10POBbS

OOyueHue Mo JMaHHOW AWCIUIUIMHE HWHBAJIWIOB M JIMI C OTPAaHUYCHHBIMU
BO3MOYHOCTSIMU 3710pOBbs (1asiee OB3) ocyliecTBisieTcst IpenojaBaTeyieM ¢ y4eToM
O0COOEHHOCTEH MCUXO(PU3NYECKOT0 Pa3BUTHSI, MHJIMBUIYAJIbHBIX BO3MOXXHOCTEH M
COCTOSIHMSI 3/10POBbsI TAKMX O0YUaIOLIUXCH.

JIJist CTyIEHTOB C HapyIICHUSIMH OTIOpHO-JBHUraTeabHou GyHkmuu u ¢ OB3 no
CIlyXy MpeIyCMaTpPUBAETCS CONPOBOXKIAECHUE JEKUUA M MPaKTUYECKUX 3aHATUI
MYJIbTUMEIUUHBIMU CPEACTBAMU, Pa3AaTOYHBIM MATEPUATIOM.

Jna crynentoB ¢ OB3 1o 3peHHo npeaycMaTpuBaeTCs NPUMEHEHHE
TEXHUYECKUX CPEICTB YCHJICHHS OCTATOYHOIO 3pEHMS, a TAKXKE IPEAyCMOTpPEHA
BO3MOYHOCTb pa3pabOTKU ayIMOMAaTepUaoB.

[lo nanHOM nucUUIUIMHE OOYyYE€HHE WHBAJIMIOB M JIUI[ C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMU 3JI0POBbSI MOYKET OCYUIECTBIIAITHCS KAK B AyJUTOPUH, TaK U C
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WCIIOJIb30BAaHUEM  DJICKTPOHHOW  MH(POPMAIMOHHO-00PA30BATEIBHOW  CPEIbI,
o0pa30BaTeILHOTO TIOpTaia U SJICKTPOHHON MTOYTHI.
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JIMCT JOIOJIHEHMI I USMEHEHUI

paboueit mporpaMmbl JUCITUTUTHHBI

PaGouas nporpaMmma JUCIUIUIMHBI pacCCMOTpEHa, 00CykIeHa U 0100peHa Jis
ucrnosnenus B 2024-2025 y4eOHOM Toy Ha 3acemanuu Kadeapsl, IpoTokoa Ne 8 oT
«20» ampens 2024r.

BHecenbl 1onomHeHNUs 1 U3MEHEHUS B YACTU aKTYaJIM3aIlMH JTUIICH3HOHHOT'O
IIPOTrPaAaMMHOT0 00eCIeUeHHE, NCITOJIB3YEMOE ITPU OCYIISCTBICHUH
00pa3oBaTEILHOTO IIPOIScca MO JAHHOMW AUCIIMILIMHEI, a TaK )K€ COBPEMEHHBIX
podheCCHOHANBLHBIX 0a3 JJAHHBIX M MH(QOPMAIIMOHHBIX CIIPAaBOYHBIX CUCTEMaX,
aKTYaJIM3allMH SJICKTPOHHO-OMOIMOTECYHBIX CHCTEM.

PaGouas nporpaMmma JUCHUIUIMHBI pacCCMOTpEHa, 00CyXIeHa U 000peHa st
ucnoyinenus B 2025-2026 y4eOHOM rojy Ha 3aceaanuu kadeapsl, IpoTokoa Ne 9 ot
«17» mas 2025r.

BHeceHbI ToNOTHEHUS U U3MEHEHHUS B YaCTH aKTYAJIM3aIUH JIUIIEH3NOHHOT'O
IPOrPaAMMHOI0 00eCIEUEHHE, NCIIOIb3YEMOE IIPU OCYILECTBICHUHI
00pa30BaTEILHOrO NpoIecca M0 JaHHON JUCHUILINHBL, a TaK )K€ COBPEMEHHBIX
npodeccrHoHaabHBIX 0a3 JaHHBIX U MHPOPMAIMOHHBIX CIIPABOYHEIX CHCTEMAX,
aKTyaJIM3alliy IIEPEYHs] OCHOBHOM M JIONOJHUTEIHHON YUEOHOU JINTEPATYPHIL,
HEO0OXOUMOM JUISI OCBOEHUS JAUCIIUILINHEI

Pabouas nporpamMmMa JUCIMIIIMHBI paCCMOTpPCHA, O6CV)K,Z[€H3 )41 OI[O6DCH& pIN) b |

ucrnoiadeHus B 2026-2027 yuedHOM roay Ha 3acenanuu kadeapsl, mpoTokoy No 9 ot
«22» mag 2026r.

BHeceHbl KOPPEKTUPOBKU 1 JONOJHESHMS, HAIPABJICHHLIC HA aKTyaJIU3aIuIo
JIMIEH3MOHHOr0 MPOrPaMMHOT0 00eCIeUeH s, IPUMEHSIEMOro B 00pa30BaTEILHOM
IpOLECCE MO AUCIUIINHE, UCIOIL3YEMBIX COBPEMEHHBIX PO EeCCHOHAILHBIX 0a3
JTAHHBIX U HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, 4 TaAK)KE CITMCKOB OCHOBHOM U
JIONOJIHUTEJILHON YYSOHOU JIUTEPATYPhI, TPEOYEMOM JUISI H3YUECHUS IUCIIUIIINHEI.

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



	Автор Кузьмина Ольга Вячеславовна, кандидат химических наук, доцент кафедры транспортно-энергетических систем
	Программа одобрена на заседании кафедры (протокол № 06 от 04.03.2023г.).

