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Pabouas mporpamma s oOy4arouuxcs MO HAMpaBICHUSM IOATOTOBKH, PEaU3yeMbIM IO
UH/IMBUYAIbHBIM ~ 0Opa3oBareibHbIM  TpaektopusiMm  (Mmxenepusiii  crangapt TUY,
OakanaBpuar):

23.03.01 TexHoyi0THs TPAHCIIOPTHBIX IIPOLIECCOB

21.03.01 Hedrerazosoe aeno

12.03.01 ITpubopocTtpoeHue

13.03.02 DnexTposHepreTuka 1 3JIEKTPOTEXHUKA

15.03.01 MamuHocTpoeHue

15.03.06 MexarpoHuka u poOOTOTEXHUKA

18.03.01 Xumuyeckas TEXHOJIOTHUS

18.03.02 DHepro- m pecypcocOeperarwmme Mporecchl B XUMUUECKOW TEXHOJIOTHH,
HEe(PTEXUMHUU U OMOTEXHOJIOTUU

19.03.04 TexHoMOTHS TPOIYKIIMN U OpTraHU3AIMK OOIIIECTBEHHOTO TUTAHUS

22.03.01 MarepuasioBeieHH€ U TEXHOJIOTMU MaTEPHUAJIOB

27.03.01 Cranmaptuszanusi 1 METPOJIOTHUS

27.03.05 nnoBaTuka

28.03.03 Hanomarepuarbl

13.03.01 TemnmosHepreTuka U TEIJIOTEXHUKA

20.03.01 TexHocthepHas 6€30MaCHOCTh

21.03.02 3eMeycTpoiCTBO U KaJacTpbl

27.03.03 CucremHbIl aHAJIN3 U YIIPABICHUE

05.03.01 I'eonorus

12.03.04 buorexHrueCKHUE CUCTEMBI U TEXHOJIOTUU

15.03.04 ABToMaru3anus TEXHOJIOTMUECKUX MPOIIECCOB U MPOU3BOICTB

27.03.04 YopaBieHue B TEXHUYECKUX CUCTEMAaX

08.03.01 CtpoutenscTBO

Pabouas mporpamma paccmoTpeHa
Ha 3acenanuu kadeapsl o0men u GU3NIECKON XUMUN

IIpotokomn Ne oT

Pabowas mporpamma paccMoTpeHa
Ha 3acelaHnuu Kadeapsl oOIIel U creruaibHON XUMUU

ITporoxoi Ne oT

Pabouyto nporpammy pazpaborai:

cTapiuii npenojasarens kadeapsr OPX Makaposa JILH




JlucT cornacoBaHuma

BHyTpeHHUI AOKYyMeHT "Xumua_2023_UHxK.ctaHa._Xumusa"
JAokymeHT noarorosun: Makaposa /lloamuna HukonaesHa
AokymeHT noagnucan: MumHesa J/lioamuna AHaTonbeBHa

CepMuitHblii Homep

3N [onKHocTb (017 ]e} uo Pesynbrar Aara KommeHTapuii
doueHT, umetowwmin  [Monewwyk MpuHa CornacoBaHo
lY4EHYIO CTeneHb HukonaesHa
KaHAWMAATa HayK n
4yeHoe 3BaHue
lAOLLEHT (cpeaHuit
lypoBEHb)
CTapwmii Makaposa CornacoBaHo
npenogasatens, He [lioamuna
MMmetoLwmii yyeHo  |HuKkonaesHa
cTenexu (cpeaHuin
pOBEHb)
HauanbHuk otgena  |WWnbik KoHCTaHTMH CornacosaHo
HOpbesuy
BeayLimit Kybacosa CBetnaHa | CornacosaHo
cneunanucr BUKTOpPOBHA
InpeKkTop KatokoBa [lapba KucnmumHa CornacoBaHo MposepeHo. B n/n
XpucaHosHa Myxab6at 9.2 cnucok
[ABoypaxmaHoBHa MHdopmaL, pecypcos

M3meHeH. B KMO
lMTepatypa
lo6HOoBNEeHa Ha 2023r




1. He.]]l/l " 3aJa49YM1 0CBOCHUS JUCHUIIJIMHBI

Lenp aucuMmiavHbl: CPOPMHUPOBATH MPEACTABICHHE 00 OCHOBHBIX XMMHUYECKHUX
cCHCTeMax M MpoLeccax; O PEAKIHOHHOW CHOCOOHOCTH BEIIECTB; O METOJAaX XMMHUYECKOH
UJCHTU(QUKAIMKA BEIECTB; O HOBEMIIMX OTKPBITHSAX B O0JACTH XUMHM; O XMMHUYECKOM
MojaenupoBaHun. [IpuBuTh npodeccruoHanbHble U COLUATBHO 3HAYMMbIC Ka4eCTBA JINYHOCTH
U MHTEJUIEKTYalbHO-TI03HABATEIbHbIE YMEHHS U HaBBIKM B COOTBETCTBUM C 00pa30oBaTeIbHON
IIPOrPaMMOM U MUCCUEH YHUBEPCUTETA.

3amaun JUCLUILINHGL:

— IDPUBUTH HAaBbIKM B IPOBEACHUM XHUMHYECKHX OHKCIHEPUMEHTOB M XUMHYECKUX
pacyeTos;

— JaTh OIpeAeJeHHbI KOMIUIEKC 3HAHWW, HEOOXOMUMBIA [JIsl YCIEUIHOrOo H3y4eHUS
NOCIEAYIOIIMX AUCHUIUINH;

— TpPUBHUTH HAaBBIKK 0€30MacHON paboThl C pa3IMYHBIMM XUMHUYECKHMMH BEIIECTBAMH,
HaBBIKM B IIPOBEICHUHM XMMHYECKUX SKCIIEPUMEHTOB U XUMUYECKUX PAaCUETOB, HAYUUTh
00001IeHNsIM HAOMI01aeMBbIX (DaKTOB;

— BOOPYKHUTb 3HAaHUSIMHU I10 OXPaHE OKPYXKAIOLIEH CPEeIbl;

— OTpPa3uTh POJIb PyCCKUX YUEHBIX B Pa3BUTUU OTEUECTBEHHON U MUPOBOW HAYKHU;

— MPUBUTHh KOMMYHUKATHUBHBIE U MHTEIUIEKTYaJIbHO IMO3HABATEJIbHBIE HABBIKU IOBEJICHUS B
COOTBETCTBHH C KOMIIETEHTHOCTHOM MOJIEJIBIO BBIITYCKHHUKA;

— TPUBHUTH HABBIKM CAMOCTOSTEIBHOM pPabOTHl C HCIOJIB30BAaHUEM HH(POPMAIIOHHBIX
texHosoruii (Internet, TokanbHBIC CETH U T.1.)

2. Mecto aucuuminnsl B crpykrype OIIOII BO

Hucnurnnuna XuMust OTHOCUTCS K JUCIUTUTMHAM 00s3aTEIbHONM YaCTH y4eOHOTO0 TUIaHa.
Heo0xoauMbpIMU YCITOBUSIMU /1711 OCBOSHUS TUCHUTIIMHBI SBIISIOTCS:
3HAHUE:.
— XHUMHYECKHUX 3JIEMEHTOB U UX COSIMHEHUM;
— METO/JIbI ¥ CPEACTBA XUMUYECKOTO UCCIEAOBAHUS BEIIECTB U UX NTPEBPALLICHHUS.
ymeHue:
— COCTaBJISITh U aHAJIM3UPOBATh XUMUYECKHE YPABHEHUS;
— co0Ir0aTh MephI O€30MaCHOCTH MPH PadOTe C XUMUYECKUMH PEaKTHBAMHU.
é1aoeHue:
— HaBBIKaMM IIPOBEIAECHUS XUMUYECKOTO IKCIIEPUMEHTA;
— HaBBIKAMH pabOTHI ¢ XUMUYECKMMHU BEIIECTBAMH, XUMHUUECKOU MOCYI0N U 000pYyA0BaHUEM;
— CIIELIMAJIbHOM XUMHYECKON TEPMUHOJIOTHEN.

ConepxaHve  OUCHUIUIMHBI ~ CIYXXKUT  OCHOBOM  JJii  OCBOGHHMS  JTUCLUMILIUH
Heopranumueckas xumwus, Opranuyeckas Xumusi, MarepualioBEeICHUE W TEXHOJOTHS
MarepuanoB, @Pusznueckas xumus, AnHanuthueckas xumus, @Ousuka, [IpoekTHas
JeATeNIbHOCTh, H)KeHEepHas SKOJ0THs, be30nmacHOCTh JKU3HEIEeITENbHOCTH, DKOJIOTHS U JIp.



3. Pe3yabTarhl 00y4eHUs M0 TUCHUNIHHE

IIpouecc wu3ydyeHus

KOMIIETEHIIUN:

IUCHUIIINHEI

HallpaBJIeH Ha

(dbopMUpOBaHHE  CIETYIOUTUX

Taomuma 3.1

KO,I[ N HAUMCHOBAHHEC

Ko n nHaumenoBaunue
WHJIMKATOPa JOCTHKEHUS

Ko n HaumenoBanue
pe3yibTaTa 00y4eHHs 110

KOMUICTCHIpIH komnerenumu (/1K) JUCIUILINHE
3narb 31 nyTu nmomcka
UH(POPMAIIMOHHBIX
VYK-1.1 OcymectBasier HCTOYHNKOB

VK-1. Criocoben
OCYIIECTBIISATH TIOUCK,
KPUTHYECKHI aHaJIN3 U CUHTE3
uH(pOpPMAIIUH, IPUMEHSITh
CHCTEMHBIHN MOIXO0M IS
peIIeHUs TOCTABIICHHBIX 3a1a4

BBIOOP aKTyaJbHBIX
POCCHICKHX U
3apyOCIKHBIX
MCTOYHUKOB, a TAKXKe
MOHCK, cOOp U 00pabOTKY
uH(popMaluuy,
HE00XO0IMMOM ISl
pEelIeHUs TOCTaBIEHHOM
3a/1a4u

Ymers Y1 npumeHsaTh
MOJTYYCHHYIO M 00paboTaHHYIO
UH(POPMALIUIO AJIS PEIICHUS
XMMUYECKHX 3a/1a4

Baagers B1 meromamu
BBIOOpA, HICTOYHUKOB, a TAK)KE
noucka, coopa u 00paboTKH
nHpopmaluu, HeoOX0UMOMH
JUISL pELIEHUS] TOCTaBJIEHHOU
3aJa41 Mo oOIIel XUMHU

VK-1.2.
CucremaTusupyert u
KPUTHUYECKH aHAITHU3HPYET
nH(pOpMaIHIO,
MOJTyYEHHYIO U3 pa3HbIX
UCTOYHUKOB, B
COOTBETCTBHUH C
TpeOOBAHUSIMU U
YCIIOBHSIMU 33J1a91

3natpb 32 KakuM 00pazoM
CJIeZIyeT CUCTEeMAaTU3UPOBATh U
KPUTHYCCKU aHAJIIM3UPOBATH
UH(POPMAIIUIO TIOTYUYCHHYIO U3
Pa3HbBIX NCTOYHUKOB

Ymers Y2
CUCTEMaTU3UPOBATh,
KPUTHYECKH aHAIU3UPOBATh
MH(pOpPMaLIKIO, TOJIYYEHHYIO U3
pa3HbIX UCTOYHUKOB

Baagers B2 HaBeikaMu
MpUMEHEHUs HHPOpMaIUU B
COOTBETCTBUU C TPEOOBAHUSIMU
U YCJIOBUSIMM 3a/1a4 001en
XHUMHH

VYK-1.3. Ucnons3yer
METOJIUKH CHUCTEMHOTO
MOJIX0JIa TIPH PEIICHUN

IIOCTABJICHHBIX 3a1a4

3naTb 33 pa3nuuHbie
METOAMKH CUCTEMHOTO
MOJTX0/1a TIPY PEIICHUN
XMMUYECKHX 3a/1a4

Ymers Y3 npuMeHsITh
METOAMKH CUCTEMHOTO
MOJTX0/1a TIPY PEIICHUH 3a/1a9
o0riel XUMUU

Baagers B3 meTogukaMu
CHCTEMHOTO MOAX01a K
pEIIeHUIO 3a/1a4 001el XUMUHU

YK-2 CriocobeH orpenensith
KPYT 3a/1a4 B paMKax
MMOCTaBJICHHON NN U
BBIOMpATH ONTUMAJTbHBIC
CIIOCOOBI UX PEIICHUs, UCXO/IS
U3 JICHCTBYIONUX MMPABOBBIX

VYK-2.1 IIpoBoaut
aHaJIN3 TIOCTaBJICHHOMN
eI U GOpMyITHpPYET

COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOpBIE HEOOXO MO

3HATh 34 MeTOObI
XHUMHUYECKOT0 aHAJIN3a
HEOOXOIUMBIC IS peaTu3aluu
MOCTaBJICHHBIX 1IeJIeH U 3a1a4.
YMmertb Y4 GpopmynupoBaTh
B3aMMOCBSI3aHHbIE 321249
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HOPM, UMEIOLIMXCS PECYPCOB U
OTpaHUYCHUN

PEIINTD 1A €€
JOCTHIXCHHA.

BO3HHKAIOIIIHE MTPH
peanu3alnuu MoCTaBICHHBIX
[eJIeH U 3amad.

Baagern B4 wMeromamu
XAMHYECKOI'0 aHaIn3a
HEOOXOIUMBIMH JUISI
peanu3anuy MOCTaBICHHBIX
LeJaek u 3amad.

VYK-2.2Br16upaer
ONTUMAJIBHBINA CIIOCO0
pelieHus 3a1a4, UCXOs
13 UMEIOLIUXCS PECYPCOB
U OTPAaHUYECHUM.

3uaTtb 35 criocoObI pemeHus
XUMHUYECKHUX 3a]1a4, UCXO/Is U3
MMEIOIIMNXCS PECYPCOB U
OrpAaHUYECHUU.

Ymetb Y5 BeIOUpaTh
ONTUMAJBHBIN CIIOCO0
pelieHus 3a1a4, HCXOoAs U3
MMEIOIINXCS PECYPCOB U
OrpaHUYCHUM.

Baaaers BS onTuManbHbIMU
crocobamu pelieHus 3aaad,
MCXO/ISl U3 UMEIOIIUXCS
peCypcoB U OTpaHUYECHUM.

05.03.01 I'eostorus

OIIK-1. CiocobeH npuMEeHSITh
3HaHUS PyHAAMEHTATBHBIX
pas3aenoB HayK O 3emIe,
0a30BbI€ 3HAHUS ECTECTBEHHO-
Hay4yHOT'O0 U MaTeMaTH4YECKOTO
LUKJIOB MPU PELICHUU
CTaHapTHBIX
npodeccHoHaNbHBIX 3a1au

08.03.01 CTpourtenbcTBO

OIIK-1. CnocoOeH pemaTth
3aJjauu Mpo(ecCHOHATBHOM
JIeATeIbHOCTH Ha OCHOBE
UCTIOJIb30BaHUS
TCOPCTUUCCKHUX U
IPaKTUYECKUX OCHOB
€CTCCTBCHHBIX U TEXHHUYCCKUX
HayK, a TaKKe
MaTEeMaTHYECKOro anmapaTa

12.03.01 ITpuGopocTpoeHue

OIIK-1. CnocoGeH npuMeHsTh
€CTECTBCHHOHAYYHBIE U
oOIIenHKEHEePHBIC 3HAHUS,
METO]IbI MATEMATHIECKOTO
aHaIM3a U MOJICIIMPOBAHUS B
WHXKEHEPHOU
JIeSITETLHOCTH, CBSI3aHHOM C
MPOEKTUPOBAHUEM U
KOHCTPYHPOBAHUEM,
TEXHOJIOTHSIMH IPOU3BOJICTBA
MPUOOPOB U KOMILJICKCOB
HIMPOKOTO HA3HAUCHUS

OIIKA-1.1
JlemoHCTpHpYeT 3HaHHE
OCHOBHBIX 3aKOHOB
€CTECTBEHHBIX U
MaTeMaTHYECKUX HayK
JUISL PELIEHUs] TUITOBBIX
3aj1a4

3HaTh 36 OCHOBHEIE 3aKOHBI
XUMHHU, METOIBI
MaTEeMaTHYECKOTO aHaJIu3a U
MOJICIIUPOBAHUS
MIPUMEHHUTEBHO K
XUMUYECKHUM TpOoIeccam

Ymerhb Y6 npuMEHATh 3aKOHBI
XUMHH JUIs] PEIIEHUS] TUTIOBBIX
3a1a4

Baagers B6 ocHOBHBIMH
3aKOHaMH XUMUH U
MPUHITATIAMA UX TPUMEHEHUS
MIPU PEILICHUH 3a/1au.




12.03.04 BuorexunuyeckKue

CHCTEMbI 1 TEXHOJIOTUH
OIIK-1. CiocobeH npuMeHsITh
€CTECTBEHHOHAYUYHbIE U
oOlIeMH)KeHEPHbIE 3HAHUS,
METO/]Ibl MATEMaTHUYECKOIO
aHaJlM3a U MOJICTIMPOBAHUS B
WH)KCHEPHOU JIESITEIbHOCTH,
CBSI3aHHOM C pa3pabOTKOM,
POECKTHPOBAHUEM,
KOHCTPYHPOBaHHUEM,
TEXHOJIOTHSIMH ITPOU3BOJICTBA
U DKCIUTyaTaluu
OMOTEXHUUYECKUX CHCTEM
15.03.01 MamuHOCTpOEeHUE
15.03.06 MexaTpoHuKa H
POOOTOTEXHHKA
OIIK-1. Cnoco0OeH npuMEHSTh
€CTeCTBEHHOHAYYHbIC U
o0IIenH)KeHEPHBIEC 3HAHMS,
METO/IbI MAaTEMaTH4ECKOTO
aHaJIM3a U MOJIETIMPOBAHUS B
npodeccnoHanbHOM
JIeSITENIbHOCTH
15.03.04 ABToOMaTu3zauus
TeXHOJIOTHYEeCKHUX MPOLeccoB
OIIK-1. IIpumeHsTH
€CTECTBEHHOHAyYHbIE U
o0IIenH)XeHEepHbIEe 3HAHUS,
METO/]Ibl MaTEMaTHYECKOIO
aHallM3a U MOJICTTUPOBAHUS B
npo¢ecCuOHAITBHON
JesTeIbHOCTH
21.03.01 Hedrerazonoe aeJio;
21.03.02 3emJieycTpoiicTBO M
KaJ1acTphbl;
22.03.01 MarepuaJioBeieHHe
U TEXHOJIOTHHM MaTepUHAJIOB;
OIIK-1. CnocobeH pemaTth
3a7auu Mpo(ecCHOHATBHOM
JEeSATSIEHOCTH TPHUMEHSIS
METO/IbI MOACITUPOBAHUS,
MaTeMaTHYeCKOro aHaJln3a,
€CTECTBEHHOHAyYHbIE U
0O0IIenHKEHEPHbIE 3HAHUS
23.03.01 Texnosorus
TPAHCHOPTHBIX NPOLIECCOB
OIIK-1. CnocoGeH npuMeHsTh
€CTECTBEHHOHAyYHbIE U
o0IIenH)XeHEpHbIEe 3HAHUS,
METO]Ibl MAaTEMaTH4ECKOTO
aHaJIM3a U MOJICTIMPOBAHUS B
po¢eCCHOHAITBHON




JACATCIIBHOCTH

27.03.01 CranaapTuzanus u
METPOJIOTHs;
27.03.03 CucreMHbIii aHAIH3
U yIpaBJieHNE;
27.03.04 Yupasjenue B
TeXHHYECKHX CHCTeMaXx;

OIIK-1. Cnocoben
aHAIM3UPOBATH 3a7a91
npodeccuoHaTbHOM
JIEITEIIbHOCTH Ha OCHOBE
ITOJI0KEHUH, 3aKOHOB U
METOH0B B 00JIaCTH
€CTECTBEHHBIX HAYK U
MaTeMaTHKU

27.03.05 UanoBaruka

OIIK-1. Criocoben
aHaJIM3UPOBATH 3a/1a41
npodeccnoHaTbHOM
JIeITEIIbHOCTH Ha OCHOBE
MMOJIOKEHUM, 3aKOHOB B
METOJIOB B 00J1aCTH
MaTeMaTHUKHU, €CTECTBEHHBIX U
TEXHUUYECKUX HAYK

28.03.03 HanomaTtepuaJbl

OIIK-1. CnocobeH pemathb
3a/1a4u PO EeCCHOHAIBHON
NEeSITENIbHOCTH Ha OCHOBE
MIPUMCHCHHUS
€CTECTBEHHOHAYYHBIX U
0OIIIeNHKEHEPHBIX 3HAHUM,
METOJIOB MaTeMaTHYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS

18.03.01 XumMu4yeckasi TEXHOJIOTHSA;
18.03.02 DHepro- u pecypcocoeperapime nNpoueccbl B XuMHYeCKOH TeXHOJIOTHH,

HedTeXMMHUH U OMOTEXHOJIOTHHI

OIIK-2
CniocobeH UCoib30BaTh
MaTeMaTHYeCKHe,
buznueckue, PU3NKO-
XUMHUYECKHE, XUMHUECKUE
METO/IBI JUTSI PEIICHHUS 3a]1a9
npodeccCHOoHaNBHOM
JESITCIIBHOCTH

19.03.04 TexHoJorus
HpOl]yKlll/ll/[ )/ | opraﬂnsam/m
00IIECTBEHHOr0 MUTAHUSA

OIIKA-2.1 [lemoHCcTpUpYET
3HaHHUE OCHOBHBIX 3aKOHOB
€CTECTBEHHBIX U
MaTEMaTHYECKUX HAYK JUIsI
pellIeHus: TUIIOBBIX 3a/1a4

3HaTh 36 OCHOBHBIE 3aKOHEI
XHMUH, METOJIbI
MaTEeMaTHYECKOro aHaJIn3a 1
MOJCITUPOBAHUS
MIPUMEHHUTEITHHO K
XUMHUYECKUM IpoIieccam

Ymers Yo6npuMeHATH
3aKOHBI XUMUU JIJIS1 PELICHUS
TUIOBBIX 3a7a4




OIIK-2. Crocoben
PUMEHSITH OCHOBHBIE
3aKOHBI U METOAbI
HCCIEI0BAHUI €CTECTBEHHBIX
HAYK JJIs PEIICHUs 3a71a4
npodeCCHOHATBHON
JEATEILHOCTH

Baagers B6 ocHOBHBIMH
3aKOHaMH XUMUH U
MPUHIUIIAMU UX TPUMEHEHUS
MIPHU PEIICHUH 3a/1a4.

13.03.0

1 TenﬂoanepreTnKa H TCIJIOTCXHUKA]

13.03.02 D1eKTPOIHEPreTHKA U JIEKTPOTEXHUKA

OIIK-3.
CriocobeH npuMeHsTh
COOTBETCTBYIOLIUHN (PUZHUKO-
MaTeMaTHYeCKUH anmapar,
METO/Ibl aHAIN3a U
MO/JICJIUPOBAHMUS,
TEOPETUYECKOI0 U
9KCHEPUMEHTAIBHOTO
UCCIIEIOBaHUS PU PELLICHUN
npodecCHOHATIBHBIX 3a1a4

OIIKA-3.1 [IeMmoHCTpHpYET
3HaHHWE OCHOBHBIX 3aKOHOB
€CTECTBEHHBIX U
MaTEeMaTHYECKUX HAYK IS
pEIICHUS TUTIOBBIX 33]1a4

3HaTth 36 OCHOBHEIC 3aKOHBI
XHAMUH, METObI
MaTeMaTUYEeCKOro aHaJInu3a 1
MOJCIIUPOBAHUS
MIPUMEHUTEIBHO K
XUMHUYECKUM IpoIieccam

Ymerb Y6 npuMeHsITh
3aKOHBI XUMUHU JJIA pCHICHUSA
TUIOBBIX 3a71a4

Baagers B6 ocHOBHBIMH
3aKOHAMH XHMHUH H
HpI/IHIII/IHaMI/I nux HpI/IMeHCHI/Iﬂ
MIPU PEIICHUH 3a/1a4




4. O0beM TUCHUNINHBI

OOuuii 00beM JUCLMIUIMHEI COCTABIACT 3 3aueTHbIe eauHUIlb], 108 yacos.

Tabymma 4.1.
AynuTopHbIe
3aHATHS/KOHTAKTHAs
®dopma
dopma Kypc/ paboTa, uac. CamocTrosiTensHas N
KonTpons MIPOMEKYTOYHOMU
o0yueHus cemMecTp Jlaboparo pabora, yac.
aTTeCTAIluH
Jlexuun pHbIE
3aHSATHS
OuHnast 1/1 18 34 20 36 DK3aMeH
03®0 1/2 12 20 40 36 DK3aMeH
300 1/2 6 8 85 9 DK3aMeH

5. CTpyKTypa M coJep:KaHue JUCHUNINHBI

5.1. CrpykTypa IUCHUIUIHHBI.
5.2.

ouHas ¢popma o0yderusi (OPO)

Tabmuma 5.1.1

AyIUTOpHBIEC 3aHATHA,
Ne CTpyKTypa IUCHUIUTNHBY/ MOIYIIS Bce
yac. CPC,
/ ro, Kon MK OlLieHOYHBIE CPEICTBA
Howmep yac.
g Haunmenoanue paznena JL. IIp. | Jlab. yac.
pa3zmena
VK-1.1,
VK-1.2
1. 1 Brenenue. 2 ) 2 2 6 VK-1.3 Tecr,
CrpoeHue BelecTBa VK21 (ITpunoxenue 7)
VK-2.2
OIIKs-1.1/
2| o |Com o | g | | 2| | OMOR2Y | e (e
pot OIKS1-3.1
BoinonHenue
WHIUBHUYaTbHBIX
3aganuil (Ilpunoxenue
OIIKA-1.1/ 2)
3. 3 PactBops1. CBOHCTBA PacTBOPOB 3 - 8 4 15 OIIKA-2.1/ Tecr, (IIpunoxenne
OIIK:1-3.1 10)
OTYET 10
nabopatopHoii pabore
(ITpunoxenue 4)
BoinonHenue
WHAWBUTYaJTBHBIX
OIIKS-1.1/ | 3ananmii (IIpunoxenne
4. 4 BHeISTpongnqecxne TIPOIIECCHI. 3 ) 8 4 15 OMKS-2.1/ 1)
CBolicTBa METAJIIIOB OITKS-3.1 Tect (ITpunoxenue 6),
OTYET 10
naboparopHoii paboTte
(ITpunoxenue 4)
OINIK$-1.1/ Bormpocs! k ycTHOI
5 5 i(;élTnec;Ay::I[Hme W JIACTICPCHBIC 2 ) 9 4 8 OTKS-2.1/ sanurte
OIIKA-3.1 (ITpunosxenue 11)
o OIIK-1.1/ Teer
6. 6 praHHYeCKHEe COCTUHEHUS U 3 ) 4 9 9 OTKS-2.1/ s
MOJIMMEPHBIE MaTepUAaJIbl OIKS-3.1 (ITpunoxenue 8)
Xumudeckas: HACHTH(GUKAIHS, OIIKA-1.1/ Bonpoce! k ycTHOH
7. 7 OCHOBBI (PU3MKO-XMMHYECKOTO 2 - 4 2 8 OIIKs-2.1/ 3aIUTe
aHaIM3a OMKS-3.1 (ITpunoxenune 11)
VK-1.1, Bomnpocs! k 3k3aMeHy
YK-1.2
8 | Dk3ameH - - - 36 36 YK-13
VK-2.1
YK-2.2
OIIKs-1.1/
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OIIKA-2.1/
OIIKA-3.1

Htoro: 18 - 34 56 108

—04HO-3204HasA popma o0yuenus (O3PO)
Tabmmma 5.1.2

CTpyKTypa JUCILHILUTHHBY/ MOIYJIS i?{i?:;p zzlce
Howme gapf B‘f;go Kox MJIK OreHOYHBIE CPEJICTBA
p Haumenosanue pazgena J IIp | Jlab ’ ’
pasznmen
a
VK-1.1,
VK-1.2
1 Benenue. CtpoeHue BeliecTBa 1 - 2 6 9 YK-1.3 Tecr, (ITpunoxenue 7)
VK-2.1
VK-2.2
o OIIK:I-1.1/
2 CHOBHBIC 3aKOHOMCPHOCTH 2 - 2 4 8 OIIKA-2.1/ | Tect, (ITpunoxenue 9)
XUMHYECKHUX MPOLIECCOB
OIIK4-3.1
OTIK:-1.1/ T
N ecT,
3 PactBopsl. CBoiicTBa pacTBOpOB 2 - 2 6 10 OIIK:-2.1/ (Mproxere 10)
OIIKA-3.1
N OTIK:-1.1/
4 JICKTPOXHMITICCKHE MPOTIECCEL. 2 - 4 6 12 | OIKS-2.1/ | Teer, (Ipuioxenue 6)
CBoiicTBa METAIIOB
OIIK4-3.1
Koo R CHEDCHBIC OIKsI-1.1/ Bomnpocsl k ycTHOM
5 TITIOHIHBIC 1 AHCTICPCHEL 1| - 4 6 11 | OMK$-2.1/ samwre,
CHCTEMBI
OIIKA-3.1 (ITpunoxenue 11)
o OTIK:-1.1/
6 PPAHITHCCKHC COCMHCHI 1 2 - 4 6 12 OIIKA-2.1/ | Tecrt, (ITpunoxenue )
TIOJIMMEPHBIE MaTepUaIbl
OIIK4-3.1
XuMuueckasi naeHTUGHKANLS, OIKA-1.1/ Bomnpocs! k ycTHOM
7 OCHOBBI (PU3UKO-XHUMHYECKOTO 2 — 2 6 10 OIIKA-2.1/ 3aI1UTe,
aHamM3a OITK-3.1 (Mpunoxenue 11)
YK-1.1,
VK-1.2
VK-1.3
DKk3amMeH - - - 36 36 vK-2.1 Bormpocsl k 9k3ameHy
VK-2.2
OIIK4-1.1/
OTIK:-2.1/
OIIK4-3.1
Uroro: | 12 — 20 76 108
—3a04Hasn ¢opma o0yuenus (3PO0)
Tabnuna 5.1.3
CTpyKTypa JUCHHUILUTAHBI/ MOIYJIS iﬁiﬁiﬁp ﬁzlce
Howme S:CC ch:cro Ko K Oue:o;};le
p HanmeHnoBanwue pazaena J IIp JIa6 ’ ' cpen
paznen
a
VK-1.1,
VK-1.2 T
ecT,
1 Beenenue. CTpoeHue BemecTBa 0,5 — - 10 10,5 VK-1.3 (Mpustosene 7)
VK-2.1
VK-2.1
o OTIK:-1.1/ T
2 CHOBHBIE 3aKOHOMEPHOCTH 1 B 2 15 18 OTKS1-2.1/ ecT,
XUMHUYECKHX MPOLIECCOB (ITpunoxenue 9)
OIIKA-3.1
OIIK:I-1.1/ Tecr,
3 PactBopsl. CBoiicTBa pacTBOpOB 1 - 2 15 18 OTIK:-2.1/ (ITpunoxenue
OIIK4-3.1 10)
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5 OIIKA-1.1/ T
4 JIEKTPOXHMUECKHE MPOLECCH. 1 B 2 15 18 OTKS1-2.1/ ecr,
CBolicTBa METaJNIOB (ITpunoxenue 6)
OIIKs-3.1
« OTIKS-1.1/ Bon})ocm K
5 OJUIOMHBIC U TUCIIEPCHBIC 05 B B 10 105 OINKSl-2.1/ | YcrHo# sampure,
CHCTEMBI (TIpunosxenne
OTIK:1-3.1 11)
o OIIKA-1.1/ -
6 praHu4ecKue COCANHCHUS U 1 B 2 10 13 OIKS1-2.1/ ecr,
MOJMMEPHBIC MaTepHaIbl (ITpunoxenue 8)
OIIK:-3.1
XuMH4ecKas UICHTUGUKALHS, OIKsI-1.1/ ]TSOHP OCBI K
7 OCHOBBI (PU3UKO-XHUMHYECKOTO 1 - - 10 11 OIKS-2.1/ | YCTHOM 3aIlITC,
(ITpunoxenue
aHanmsa OTIK:1-3.1 11)
VK-1.1,
VK-1.2
VK-1.3
SKsanMeH _ _ _ 9 9 YK-2.1 Bonpocsl k
VK-2.2 9K3aMeHy
OTIK:-1.1/
OIIKA-2.1/
OTIKsI-3.1
Uroro: 6 — 8 94 108

5.2. ConeprkaHue TUCHUTITUHBI.

5.2.1. Coneprxkanue pa3aesaoB JUCHUIUIMHBI (IUAAKTUYECKUE EAUHUILIBI).
Pasnen 1. «BBenenue. CtpoeHue BelecTBay».
OmnpesneneHyue XMMUM Kak ecTecTBeHHOW Hayku. IIpenmer u 3amaum xumuu. Mecto

XUMHU B DAY @YHﬂaMeHTaﬂbHHX HayK. 3HaueHUEe XMMHMHU Kak HpOI/I3BO,I[I/ITeJ'II>HOI71 CHJIbI
06H_ICCTB21 B (I)OpMI/IpOBaHI/II/I CCTCCTBCHHOHAYYHOT'O MBINUICHUA, B U3YYCHUU MPUPOABI.
OCHOBHBIC XUMUYECKUE ITOHSITHS.

Crpoenue atroma. CoBpeMeHHasi TEOpHsl CTpPOCHUsI aToMa. B3auMOCBSI3b TOJIOKEHUS
sanementa B llepuonnueckoint cucreme snementoB JI.M. MennaeneeBa m coctaBa aroma.
OnekTpoHHass oOosiouka aroma. ATomHass opOutanb. KsantoBble wuymcna. Ilopsaok
3aMOJIHEHHsI 3JIEKTPOHAMH SHEPreTHMYeCKHX YpPOBHEH, moaypoBHel, opOurtanei. ITpuniun
[Taymu. Ilpuanun HamMenbmeil sHepruu. IIpaBumno Xynpa. Crpykrypa Ilepmonnueckoii
cuctemsl dsemMeHToB [I.JMI. MeHzneneeBa ¢ TOUKM 3pEHHsS] COBPEMEHHON TEOPUM CTPOEHUS
aToMma. 3aBUCHUMOCTb CBOMCTB 3JIEMEHTOB (OpOMTAIbHBIN pauyc aTomMa, SHEprHsl HOHU3ALUH,
CPEJICTBO K 3JIEKTPOHY, FIEKTPOOTPULIATENBHOCTD) OT AJIEKTPOHHON CTPYKTYPBI HX aTOMOB.

Crpoenne mosekynbl. Tunbl XUMHUYECKHX CBsi3e B Mosekyne. Ilapamerpsl

XUMHUecKkor cBa3u. KoBasienTHas cBsI3b. MeTo1 BAJIEHTHRIX cBsA3eil. CBOMCTBA KOBaJICHTHOM
CBSI3M (HACHIIIAEMOCTh, HANPABJICHHOCTh, MOJSIPHOCTH). l[lomspHocTs Momekyn. MonHas
cBs3b. CBOMCTBA HOHHOM CBsA3H. MeTaimmnmdeckas cBsa3b. CBOMCTBA METAIUIMYECKOM CBS3H.
ArperaTHoe cocTosiHUE BeliecTBa. ['a3000pa3Hoe cocTossHue BemecTsa (map). XKuakoe
cocrosHue BemiectBa (kuakoctu). Cunsl  Ban-mep-Baanbca. Bogopomnast — cBs3b.

B3aumocBsI3p THIIA MEKMOJIEKYJISIPHOM CBSI3M U TEMIIEPATyphbl KUIEHUS KUIKOCTH. TBEpmOE
cocrosHue BemiectBa (TBEpabie Tena). Kpucrammmueckoe cocrosuue. Kiaccuduxanms
KpUCTAUIOB. AMOP(GHOE COCTOSIHHE.

Paznen 2. «OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX MPOLECCOBY.

TepMonnHaMuka XUMHYECKHUX mpolieccoB. [loHATHe TepMoaMHaMuyecKkasi CHCTEMA.
BryTpeHnsis sHeprusi cucrtembl. Terora m pabota. IlepBhiii 3aKOH TEpMOAMHAMUKH.

CranpapTHble YCIIOBHs TepMOJMHAMUKU. 3akoH ['ecca. DHTanmbmust 00pa3oBaHMs BELIECTBA.
OHTaNbNMs PEaKLUKU. DHA0- U IK30TEPMUUYECKUE PEAKIIUU. DHTPONUS BEUIECTBA. DHTPOMUS
12




peakuuu. |l 3akoH TepmonmHamuku. DHeprusi ['m66ca oOpa3oBaHUS BelleCTBa. DHEPrus
['n66ca peakiun. HanpaBieHHOCTh XUMUYECKUX MTPOLIECCOB.
Kunernka xumuyeckux nporeccoB. CKOPOCTh TOMOT€HHBIX M T€TEPOr€HHBIX PEaKIil.

3aBUCUMOCTh CKOPOCTH PEAKIMU OT KOHIICHTPALMU BEIIECTB. 3aBUCHUMOCTb CKOPOCTH OT
temneparypsl. Kartanus.

Xumuyeckoe paBHoBecue. HeoOpartumble W oOpaTUMble MpOIECCHl. XUMHUYECKOE
paBHOBecue. CMmenienre xumuyeckoro paBHosecus. [Ipuniun Jle-IllaTensbe.

Paznen 3. «PactBopbl. CBOMCTBA paCTBOPOBY.

PactBopbl. Kunkue pacTtBopbl. OHTanbhius pacTBopeHusi. ConbBaTbl (TUIAPATHI).

CocraB pacTBOpoB. MeTo/bl BbIpaXXEHHs cOcTaBa pacTBopoB. MaeanpHelil pactBop. CBoiicTBa
UJCaNbHBIX pacTBOpoB. JlaBieHME HACBIIEHHOrO I©apa HaJ pacTBopoM. TemmepaTypa
KWUIIEHUS U 3aMep3aHus pacTBOpoB. PacTBopbl aneKkTposnToB. Teopust 31I€KTpOIMTHUECKON
aucconyanuu. MexanusM Jucconuanuy COCIMHEHMM C MOHHOM U IOJIIPHOM KOBaJCHTHOU
cBs3b10. CriibHBIE U cial0ble 37eKTpoauThl. KoHcTaHTa Aucconnanuu ciadbiX 3JIEKTPOIUTOB.
Jucconmanus coyiel, KHCIOT W OCHOBAHMUH. OJIEKTPOIUTHUYECKAs JUCCOLMALUSA BOIBI.
HeiirpanpHas, kucias 1 ocHOBHas cpeabl. Bogopoanslii nokaszarens (pH). MHaukaTopsl.

Paznen 4. «Onexrpoxumuueckue npouecchl. CBOMCTBA METAIIIOBY.

Ompenenenrie W KiacCH(PUKAIMSA DIICKTPOXUMHYECKHX MporeccoB. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE peaklMu. BakHelIne OKUCIUTEIM M BOCCTaHOBUTEIH. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIN MOTeHIMA. HanpasieHne nporexkaHys OKMCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii. DneKTpoHbli noteHuain. Bogopoauslil anekrpoa cpaBHeHus. YpaBHenue HepHera.
PaBHOBecHe Ha IpaHMLE METAUI-PAcTBOpP. XHMMHUYECKUME HCTOYHMKM TOKa. | ajbpBaHMYECKHE
IEMEHTBL.  AKKYMYJISTOPBL. OJIEKTPOABMKYILAS CHJIA. OJIEKTPOJIM3 KaK OKUCIIUTEIbHO-
BOCCTAHOBHTEINILHBIN IIPOLIECC. DIEKTPOIN3 C PACTBOPUMBIMM M HEPACTBOPUMBIMU AHOJAMH.
XuMudeckass M JIEKTpPOXMMHUUEcKash Koppo3us MeTawioB. CrnocoObl 3alUThl OT KOPPO3HH.
CBoiicTBa METAJIOB.

Paznen 5. «KommonaHble U TUCIEPCHBIE CUCTEMBI.

JlucnepcHOCcTh W AucoepcHble cucteMbl. Kiaccudukanuss AUCHEPCHBIX CHCTEM.

Cycnensun u smynbeud. Kimaccudukarusi KoutonaHeix cucrteM. ['emu u 30mu. Munenisl, ux
oOpazoBaHue U cTpoeHue. Kpurudeckas KOHIIEHTpalus MHUIEIIoo0pa3zoBaHus. OnTudecKkue u
ANIEKTPUYECKUE CBOMCTBA KOJUIOMIAHBIX CHCTEM. MeTonbl TMONY4YEeHHs] W pa3pyLICHUs
KOJUIOUAHBIX cucTeM. KosuoniHbeie cucTeMbl B IPUPO/IE.

Paznen 6. «Opranuueckue coelMHEHNS] U OJIMMEPHBIE MATEPUATIBD».

OCOOEHHOCTH  OpPTaHWYEeCKHX  COCMUHEHWH. Teopuss XUMHUYECKOTO  CTPOCHUS

oprannyeckux coenuHeHudt A.M. byrtiepoBa. M3omepus. Knaccubukarms opraHudecKux
COCMHEHUH. YTIEeBOMOPOIbl. ApoMaTHYecKre yrieBoaopoabl. [Ipon3BoHbIE YIIeBOAOPOIOB.
Criuptsl. Kucnotsl. Anpaerusl. Ketonsl. D¢upsl.

OpraHvyecKue ¥ HEOPraHWYEeCKUE MOJMMEpbl. MeToapl NOJY4YeHHsS IOJMMEPOB.

Crpoenue nonmumepos. [Iprmenenne nomumepos. [1nmacTmaccsl, BOIOKHA, TIEHKH (OpraHUYeCcKue
CTeKJIa), KayuyKU (PE3HHBI), JTaKH, KIIEH, ¥ KOMIIO3UIIMOHHBIC MaTepUaITbl (KOMIIO3UTHI).
Paznen 7. «Xummueckas uIeHTUDHUKALNS, OCHOBBI (PU3UKO-XMMUYECKOTO aHATH3a»
Xumuueckass wuaeHTHu(Ukanus BemecTB. KadecTBEHHBI XWMUYECKUN aHAIU3.
KommuecTBenHBIN aHamm3. XUMHYECKHEe METOAbI aHaian3a. PU3NKO-XUMHYECKHE METOJIBI U
(bU3UYEeCKUE METOIBI.
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5.2.2. Copeprxkanue TUCHUTUIMHBI IO BUJAM y4eOHBIX 3aHATHH.

JleknuoHHbIE 3aHATHSA

Tadmuma 5.2.1

No /i Howmep pazznena O0bewM, yac. Tena nexum
TUCHMITIAHEI OP0O | 300 | O3P0
1. 1 0,5 0,5 0,5 Crpoenne atoma
2. 1 0,5 - - CTpoeHHe MOJIEKYIIBI
3. 2 1 0,5 1 TepMoauHAMHUKa XUMUYECKUX MPOLIECCOB
4, 2 1 - - KuHeTnka XMMHYECKHUX MPOLIECCOB
5. 2 1 - - XHMHAYIECKOE PAaBHOBECHE
6. 3 1 1 1 PactBopr1. CoctaB pacTBOpoB
7. 3 1 1 1 PacTBOpHI 211EKTPOTUTOB
8. 3 1 - - Jucconmanus Bonbl. I'uaponus coneit
9. 4 1 2 2 DNEeKTPOXUMHUYIECKHE MPOIIECChl, TaTbBAHNYECKUE 3JIEMEHTHI
10. 4 1 - 1 DJNEeKTPOJIN3 pacIyIaBOB U BOJHBIX PAaCTBOPOB
11. 4 1 0,5 1 Mertamnet. CBoiictBa MetamioB. Kopposus Metamio
12. 5 1 - 0,5 KommonnHble U TUCTIEPCHBIE CUCTEMBI
13. 6 1 - 0,5 Teopus XUMUYECKOTO CTPOCHHS OPTaHMYECKUX COCAMHCHIH
14, 6 1 - 0,5 | Knaccuukanust OpraHuuecKux CoeqMHEHU
15 6 1 0,5 1 OpraHuyecKkre U HeOPraHUIECKHE MOTUMEPBI
16. 7 1 - 1 Xumuaeckasi HISHTH(UKAIUS BEIICCTB
17. 7 1 - 1 KadecTBeHHBII 1 KOJTMYECTBEHHBIM XUMUYECKHUIN aHAIINA3
18. 7 0,5 - - XUMHUECKHE METOIbI aHAIA3a
19. 7 0,5 - - DU3MKO-XMMHYECKUE METOJBI U (PH3UIECKHME METOIBI
20. - 1 - - DK3aMeH
HUroro: 18 6 12
HpaKanecm/le 3aHATHUA
[IpakTrueckue paboThl y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.
JlabopaTopHbie padoThI
Tabmuma 5.2.3
O0BemMm, yac. .
Ne n/ri | Homep paszena TUCHUIITHHBI HaumenoBanue 1ab0paTtopHOii paboThI
Od0 | 300 | O3D0
1 1 4 1 2 KnaccmvHeopraaneCKHx coenrHeHui. Tumel
peakuuii
2. 2 4 1 2 TemnoBbie 3G GEKTH XUMUYECKUX MPOIIECCOB
3. 2 2 - - Xumudeckas KHHETHKA U PABHOBECHE
4, 3 4 1 2 Peakiiun noHHoro ooMeHa
5. 3 4 - - T'uaponus coneit
6. 4 4 1 4 OKHCIIMTETBHO-BOCCTAHOBHUTEILHBIE PEAKIIMT
7 4 4 2 4 TanbBaHUYECKU 3JIeMEHT. XUMHUYECKas
KOPPO3HsI METaJUIOB
8. 4 4 1 4 DIEKTPOIN3 PaCTBOPOB CoJIeH
9. 4 4 1 2 CaoiicTBa METAILIIOB
HUroro: 34 8 20
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CamocrosiTesibHast padoTa CTyJIeHTa

Tabnuua 5.2.4

No Homep OGbem, uac.
/ pasznena Tema Bux CPC
n/n
CIHILTHAHBI O®0O | 300 | O3D0
IloxroroBska x
IoxroToska k Teme: nabopaTopHoii padoTe,
CTPOEHHE BEIIECTBA
1 1 2 10 6 pOCH t > BBITIOJTHEHHE
Ba)KHEMIIIKE KIIACCHI
HEOPTaHMYCCKUX COCAMHCHUI MHUBUAyaIbHOTO
3a7aHus
IloxroroBska x
IloxroroBska k Teme: .
DHEPreTHKa XUMHUYECKUX nabopatopHoii paGore,
2. 2 2 15 4 P BBITIOJTHEHHE
MPOIIECCOB, KNHETHKA U
WH/IUBUAYAILHOTO
paBHOBECHE
3aaHus
IToxnroroBska x
IToaroroBka K TeMe: o
aCTBOPEI, PEAKLIMA HOHHOIO nabopaTopHoi pabore,
3. 3 4 15 6 p PBL, P BBINOJIHEHHE
oOMeHa, peakIiy TUIpOoIIn3a, MBIy ATBHOTO
OBP Y
3aJaHus
ITonroroska k TeMme: IToxnroroBska x
JNEKTPOXUMHUUECKHE JTabopaTopHoii padorte,
4 4 4 15 6 MPOIIECChI, TaTbBAHUYCCKHUI BBIMTOJTHEHHE
' 3IIEMEHT, SJIEKTPOIIH3 COJIEH, UHIUBHIYaIBHOTO
KOPpO3Hs METAJIIOB, CBOWCTBA 3a7aHus
METAJIOB
IToxroroBska x
nabopaTopHoii paboTte
IToAroToBKa K TEME: ’
5. 5 4 10 6 A BBINOJIHEHUE
JICTICPCHBIE CHCTEM
WHIUBHYaIbHOTO
3aaHus
Ioxroroska x
IToaroroBka K TeMe: n1abopaTopHoi pabore,
6. 6 2 10 6 CBOMCTBA OPraHUYECKUX BBITIOJIHEHHE
coequnenni, BMC HMHIUBUAYATBHOTO
3a7aHus
IToxnroroBska x
[ToaroroBka k Teme: naboparopHoii padore,
7. 7 2 10 6 METOIBI KOJTHYECTBEHHOTO 1 BBITIOJTHEHHE
KaueCTBEHHOI0 aHaIM3a HHIUBUYAILHOTO
3a7aHus
8. 1-7 36 9 36 - IMoaroToeka K 3a4eTy
Hroro: 56 94 76

5.2.3. IlpenogaBanue IUCHUIUIMHBI BENETCS C NPUMEHEHUEM

06p a30BaTelIbHBIX TEXHOJIOTHIA;

CIEAYIOIUX BHUIOB

— Bu3yanuzauus yueOHoro marepuana B PowerPoint B n1uagoroBom pexxume

(JIeKLIMOHHBIE 3aHATHUSA).

6. TemaTuKa KypcOBBIX pad0T/IPOEKTOB
KypcoBblie paboThl/IpoeKThl YIeOHBIM IJIAHOM HE MPEYyCMOTPEHBI.

7.

KoHTpoJibHbIE padoThI

7.1. MeTroanuyeckue yKa3aHusl 1JIs1 BbINOJTHEHUsS] KOHTPOJIbHBIX padoT:

Kaxnas konTponpHast paboTa JODKHA OBITH BBIMOJHEHA B OTAEIBHOMN

TeTpaau B

KJIETKY YepHUJIaMHU JII000ro IBeTa, KpoMe KpacHoro. HeoOXxoammo OCTaBIATH MOJIS
IMPUHOMN 2 — 3 CM. JIJIsl 3aMEYaHUi pelieH3eHTa.
B 3aronoBke paGoThl Ha OOJIOKKE TETPAaAX JOJDKHBI OBITH SICHO yKa3aHbl (aMUIIHS

15




CTYJEHTa, €r0 MHUIIMAJBI, HOMEP BapHaHTa—TOCIeaHss nudpa B 3a4€TKe, HA3BaHHE

JUCIIUIIMHBL; 31ECh e CIeAYeT yKa3aTh Ha3BaHUE y4eOHOTO 3aBEACHMUS.

— B paboty momkHBI OBITH BKIIOYCHBI BCE 33/1a4M, YKa3aHHBIC B 3aJaHUH, CTPOTO IO
MOJIO)KEHHOMY BapuaHTy. KoHTposbHBIe paboThl, coAepKallue 3aJayd HE CBOETrO
BapHaHTa, HE 3aCUUTHIBAIOTCSI.

— Pemenus 3ama4 Hafo pacnonaraTh B MOPSIIKE BO3pacTaHHs KX HOMEPOB, YKa3aHHBIX B
3a/laHusAX, COXpaHss HOMEpa 3a1a4.

— Ilepen pemeHneM Kaxaol 3aJadyd HaAJO IMOJHOCTHIO BbIMHcaTh €€ ycioBue. B Tom
Clly4ae, €ClId HECKOJIbKO 3a/lady, W3 KOTOPBIX CTYJAEHT BBIOMpaeT 3aJaud CBOETO
BapuaHTa, UMEIOT 001y (POpPMYyITUPOBKY, CIIEAYET, IEepEnuChiBas YCIOBHE 3aJa4H,
3aMEHUTH O0lIHe JaHHbIE KOHKPETHBIMU, B3ITHIMU U3 COOTBETCTBYIOIIETO HOMEDPA.

— Pemenne 3amau cienyer uznarath MoApoOHO U aKKypaTHO, OOBSCHSS U MOTHUBUPYS
BCE JICHCTBUA MOXO/y PEUICHHUS U Jieasi HE0OX0IMMbIE YEPTEXKH.

— Ecnm npoBepeHHas BeaylIuM IpernogaBaresieM paboTa BO3BpallleHAa CTYACHTY s
UCTIPABJICHUSI BCEX OTMEUCHHBIX PEIEH3EHTOM OIIMOOK, CTYACHT IOJDKEH BHECTH
UCIpaBleHUsl (WU JIOTIOJHEHHs) U B KOPOTKHHM CpPOK chaaTh paboTy Uis HOBO
MIPOBEPKHU.

— B cayuae nHe3auéra paboThl M OTCYTCTBHUS MPSMOTO YKa3aHUS PEICH3EHTa O TOM, YTO
CTYJEHT MOKET OTPaHUUYUTHCS MPEACTABICHIUEM UCIPABICHHBIX PEIICHUI OTIEIbHBIX
3aja4, Bcs paboTa JOKHA OBITH BHITIOJHEHA 3aHOBO.

— Ilpu  BbICBUTAEMBIX  HCHPABICHHUSAX  JODKHA  00SI3aTENIBHO  HAXOAMTHCS
IpopelieH3upoBaHHas paboTa M peueH3us Ha Hee. IlosTomy pexomeHnayercs npu
BBIMIOJTHEHUH KOHTPOJIBHOM pabOThl OCTAaBNIATH B KOHIIE TETPAJU HECKOJBKO YHCTHIX
JUCTOB JJIs BCEX JIONOJIHEHWH W HCIPABICHUW B COOTBETCTBUU C YKa3aHUSIMHU
peueH3eHTa. BHOCUTH HcIpaBieHUs] B caM TEKCT pabOThl MOCIE €€ PEeLEeH3UPOBAaHUS
3arperiaeTcs.

1. Xumus: mporpamma, METOANYECKHE yKa3aHUs U KOHTPOJIBHBIEC 3aJaHHsI 110
BBITIOJTHEHUIO KOHTPOJIbHOU paboThl Ne 1 asist oOydaromuxcst o HarnpaBIeHHIM:
"CrpourennctBo”, "TemnnosHepreTvka U TEINIOTEXHUKA" 3a04HOM popMbl 00ydeHuUs /
TroMI'HI'Y ; coct.: JI. A. [lumueBa [u ap.]. - Tromens: TroM['HI'Y, 2016. - 48 c. -
OnektponHas oudmmoreka TUY. - bubnuorp.: c. 47. - ~b. 11. - TekcT: HemoCcpeICTBEHHBIH.
http://webirbis.tsogu.ru/

2. XUMHs: IporpamMma, METOIMYECKHe yKa3aH!s U KOHTPOJIbHBIE 3aJaHHsI 110
BBITIOJTHEHUIO KOHTPOJILHOU paboThl Ne 2 yist o0ydaromuxcsi o HarnpaBIeHHSIM:
"CrpourennctBo", "TemnosnepreTuka u TEIIOTEXHUKA" 3a04HOM Ppopmbl 00yueHus /
TroMI'HI'Y ; coct.: JI. A. [lumueBa [u ap.]. - Tromens: TroM['HI'Y, 2016. - 50 c. -
OnektponHas oudmmoreka TUY. - bubnuorp.: c. 49. - ~b. 11. - TekcT: HemocpeICTBEHHBIH.
http://webirbis.tsogu.ru/

oyHast popma o0yuenusi (OPO)

KonTposibHble paboThl y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.
— O04HO - 3204Hasn ¢opma o0y4enusi (03PO)

KonTtponbHble paboThl y4eOHBIM IJIAHOM HE IPETYCMOTPEHBI.
— 3a04Has ¢popma o0ydenus (3PO)

7.2 TeMaTKa KOHTPOJIbHBIX padot (3PO):
Crtpoenue BeniectBa. OCHOBHBIE KJIACChl HEOPTAHUYECKUX COSAMHEHUH.
DHepreTuka XMMHUYECKHUX MPOIECCOB, XUMUYECKasi KWHETHKA U PaBHOBECHE.
PacTBOpHBI 37IEKTPOIUTOB, PeakIiui HOHHOTO OOMEHa, peakiuu ruapoausa, OBP.
Konnonnnele u qucnepcHble CUCTEMBI.
CBolicTBa oprannueckux coeauHennii, BMC.

o U s W E

MGTOI[BI KOJIMYCCTBCHHOT'O 1 KAYCCTBCHHOI'O aHaJIn3a.
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8. OueHka pe3yJIbTATOB OCBOECHHS THCIIUIIHHBI

8.1. Kputepuu orieHuBaHUs CTETIEHU MOJHOTHI U Ka4eCTBa OCBOCHHUS KOMIIETCHIIUI B

COOTBETCTBUH C IUIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [Ipunoxenun 1.
8.2. PeliTMHroBas CUCTEMa OLIEHHUBAaHUS CTEIEHU IIOJHOTBI U KadecTBAa OCBOCHHUS

KOMITETCHIIMH 00yJaromuxcs 09Hor (HopMbl 00yueHusl npecTaBieHa B Tadsmie 8.1.

Tabmuma 8.1
Ne Buzibl KOHTPOJIBHBIX MEPONPUATUHN TEKYLLETO KOHTPOJIS bannsl
1 JlabopaTopnas pabota - Kitaccsl Heopraunmdeckux coennHeHHH. THITB peakimit 0-2
2 JlabopaTopras paboTta - TeroBsie 3PPEKTH XUMHYECKIX IPOIIECCOB 0-2
3 JlabopaTopnas paboTa - XuMudecKkas KHHETHKA U paBHOBECHE 0-2
4 TectupoBanme: OCHOBHBIE KIIACCHI HEOPTaHUYECKIX COSTUHCHUN 0-10
5 TectupoBanne — Xummdeckas cBsi3b. CTpOSHHE BEIIECTBA 0-14
NTOI'O 3a mepByIo TEKYIIYIO aTTECTAIIIO 0-30
6 JlabopaTopHnas paboTta - Peakiuu moHHOTO OOMEHa 0-2
7 JlabopaTopnas paborta —['maponu3 comneit 0-2
8 JlabopaTopnas pabota —OKHUCINTETFHO-BOCCTAHOBUTEIIHHEIC PEAKIINN 0-2
9 Tect — OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX POLIECCOB 0-5
10 WnnuBunyansHoe 3amanue: — CBoiicTBa pacTBOpOB. XHWMHUYECKas KHHETHKA. 0-5
XUMHYIECKOE PaBHOBECHE.
11 TectupoBanme — PacTBops! 0-14
HNTOT'O 3a BTOpyI0 TEKYIIYIO aTTECTAIHIO 0-30
12 Jlaboparoprast pabora - [ambBaHWYECKHH 3IIEMEHT. XUMHYECKas KOPPO3Hs 0-2
METaJIOB
13 JlabopaTopHas paboTa - DIEKTPOIN3 PaCTBOPOB COJCH 0-2
14 JlabopaTopnas pabota —CBO¥CTBa METAIIIOB 0-2
WunuBuayansHas padoTa o TemMe — DIeKTPOXHMMUIECKHE POLECCHI. 0-7
15 VYcrHas 3ammra: 0-7
a) Kommonansle u qucriepcHbIe CHCTEMBI.
0) Xumudeckasi MICHTH(UKAIHS, OCHOBBI (PU3NKO-XHUMHYECKOTO aHAJIHM3a
16 TecrupoBaHue — DIIEKTPOXUMHUUECKHE TTPOIIECCHI. 0-10
17 TectupoBanue - OpraHnyeckue COSTUHEHUS U MOJUMEPHBIE MaTepUaIIB 0-10
HTOT'O 3a TpeThIO TEKYIIYIO aTTECTAIHIO 0-40
BCEI'O 0-100
18 Tect ans oOyuaromuxcs, HaOpaBmuX MeHee 61 Gaia mo pe3ynbTaTaM TeKYIEro 0-100

KOHTPOJIS

8.3. PeilituHromas cmcrema OLCHUBaHWA CTCIICHU IIOJIHOTBI M KadY€CTBa OCBOCHUA

KOMITETEHIINH 00yJaromuxcs 3a09H0i GopMbl 00yUeHHs TIpeicTaBlieHa B Ta0uIe 8.2.

Tabmuna 8.2
Ne Bunpl MepornpusiTHii B paMKax TEKYIIETO0 KOHTPOJIS Kommiectso
n/m 6aioB
TectupoBanue:
1 a) OCHOBHBIE KJIACChl HEOPTAHUYECKUX COEAMHEHUN 0-10
6) Xumuueckas cBsi3b. CTpoeHHE BEIIeCTBa. 0-14
JlaboparopHas paboTa: 05
a) Kimaccer HeopraHmueckux CoeAMHEHHI; 0-5
2 0) Peakniumn nonHoro ooMeHa; 0-5
B) OKHCINTEIHHO-BOCCTAHOBUTENBHBIE PEAKIINY; 0-5
r) 'anpBaHNYECKHUH JIEMEHT
3 TecrupoBanne — OCHOBHbIE 3aKOHOMEPHOCTH XUMHYECKHUX NPOLIECCOB 0-5
4 TectupoBanue — PacTBops! 0-14
5 TecTupoBaHue — DICKTPOXUMHUECKUE ITPOIECCHI 0-10
6 Tectupopanue - OpraHndecKrue COSMHEHHS U MTOJIMMEPHBIC MaTepHAaIIbI 0-10
7 Vcernas 3amimra - KOJUIOI/IIIHI)Ie " JUCIICPCHBIE CUCTCMBIL. Xumudeckas I/IZ[CHTI/Iq)I/IKaL[I/ISI, OCHOBEI 0_7
DXA
8 Hrorosas koHTpOBHAs paboTa 0-10
BCEI'O 0-100
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8.4. PelituHroBass cucTremMa OLICHUBAaHHUA CTCIICHU IIOJHOTBI M Kad€CTBa OCBOCHHA

KOMITETEHIIMH 00y4aromuxcst O4HO-3a049HOM (hopMBbl 00yUeHHS MpecTaBiIeHa B Tabiuie 8.3.

Tabmuua 8.3
Ne Buzibl KOHTPOJIBHBIX MEPONPUATUHN TEKYILETO KOHTPOJIS bannsl
1 JlabopaTopnas pabota - Kitaccsl Heopraunmdeckux coennHeHHH. THITB peakimit 0-2
2 JlabopaTopnas paboTta - TeroBsie 3PEeKTH XUMHYECKIX IPOIIECCOB 0-2
3 JlabopaTopras paboTa - XuMudecKkas KHHETHKA U paBHOBECHE 0-2
4 TectupoBanme: OCHOBHBIE KJIACCHI HEOPTaHMYECKIX COSTUHCHHUN 0-10
5 TectupoBanne — Xummdeckas cBsi3b. CTpOeHHE BEIIECTBA 0-14
NTOI'O 3a mepByIo TEKYIIYIO aTTECTAIIIO 0-30
6 JlabopaTopnas paboTa - Peakimu HoHHOTO OOMEHa 0-2
7 JlabopaTopHnas pabota —I'mapomnm3 coneit 0-2
8 JlabopaTopnas pabota “OKHCINTETFHO-BOCCTAHOBUTEIIHHBIE PEAKIINN 0-2
9 Tect — OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX IIPOLIECCOB 0-5
10 WnnuBunyansHoe 3amaHue: — CBOMCTBa pacTBOPOB. XUMHUYECKas KUHETHKA. 0-5
XHUMHYECKOE PAaBHOBECHE.
11 TectupoBanue — PacTBops! 0-14
HTOTI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30
12 JlabopaTtopnass pabora - ['ambBaHMYECCKHI 3JeMEHT. XHMHYECKas KOPPO3HS 0-2
METaJUIOB
13 JlabopaTopHas paboTa - DJIEKTPOIN3 PaCTBOPOB COJICH 0-2
14 JlabopaTopnas pabota —CBO#CTBa METAIIIOB 0-2
WunuBuayansHas pabota 1o teMe — JJIeKTPOXHUMHUYECKHE POLECCHI. 0-7
15 YcTHas 3amuTa: 0-7
a) KomounHele U TucniepcHbIE CUCTEMBI.
0) Xumudeckasi HACHTH(UKAIHS, OCHOBBI (PU3MKO-XMMHYECKOTO aHAIH3a
16 TectupoBanue — DIIEKTPOXUMHUUECKHE MPOIIECCHI. 0-10
17 TectupoBanue - OpraHnyeckue COeTUHEHUS 1 MOJUMEPHBIE MaTepUalIb 0-10
HTOT'O 3a TpeThIO TEKYIIYIO aTTECTAIHIO 0-40
BCEI'O 0-100
18 Tect st o0ydaronmxcsi, HabpapIMX MeHee 61 Oaiia 1Mo pe3ysabrataM TeKyIIEro 0-100
KOHTPOJIS
9.  YueOHO-MeTOAMYECKOE U HH(POPMAIHOHHOE O0ecTieyeHne TUCHHIIHHbI

9.1. Ilepeuenpb pekoMeHIyeMOH JIuTepaTypsl npezacTasiieH B [Ipunoxenun 2.
9.2. CoBpemenHsie TpodeccrHoHanbHbIE 0a3bl JaHHBIX U WH(GOPMAIIMOHHBIE

CIPABOYHBIC CUCTEMBI:
- DNeKTpOHHBIHN Katanor/DnexkTpoHHas oubimuoreka TUY http://webirbis.tsogu.ru/

- Hudposoii obpazoBaTenbHbIl pecypc — OuOIMOTEUHas CUCTEMa

https://www.iprbookshop.ru/
- DnekTpoHHO-O0uOMMoTeuHas cuctema «KoHCyabTaHT cTyneHTa» www.studentlibrary.ru
- DneKTpoHHO-0ubIMoTeuHas cuctema «Jlaup» https://e.lanbook.com
- O6pasoBarensHas miatgopma FOPAUT www.urait.ru
- Hayunas snexkrponnas 6ubmmorexka ELIBRARY.RU http://www.elibrary.ru
- HattnonaneHhas snexkrponnas 6ubnmorexa (HOB)

bubnmoreku HeTsHBIX By30B Poccun :
- DnextpoHHass HedterazoBas OuOmmoreka PI'Y wedtm wu rasza
http://elib.gubkin.ru/
- OnexTtpoHHass OubnuoTexka Y(GUMCKOro ToCyIapCTBEHHOIO HE(TIHOTO
yHuBepcureTa http://bibl.rusoil.net/
- bubnmoTedHo-nHGOPMAIIMOHHBI KOMITJIEKC YXTHHCKOTO TOCYJapCTBEHHOTO TEXHUYECKOTO
yauBepcureta YI'TY http://lib.ugtu.net/books
9.3.JIutieH3uoHHOE U CBOOOIHO PacpOCTpaHIEMOe MPOorpaMMHOe 00ecrieueHne, B T.4.

OTCYCCTBCHHOT'O ITPOMU3BOACTBA:
— Microsoft Office Professional Plus;
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— Windows 8.
10.

MarepuajibHO-TeXHUYeCKoe o0ecrneyeHue TUCIUILTHHbI

[TomenieHust mjsl MPOBEACHUS BCEX BHJOB pabOTHI, MPETYyCMOTPEHHBIX YYECOHBIM
IUTAHOM, YKOMIUIEKTOBaHBI HEOOXOIUMBIM OOOPYJIOBAaHUEM M TEXHUYECKHMMHU CPEICTBAMU
00yJeHUsI.

Obecne4eHHOCTh MATEPHAJIbHO-TEXHUYECKUX YCI0BHM

Tab6muna 10.1
eaaqm3anuu OIIOII BO

Ne | HammenoBanue yueOHBIX HanmenoBanne nomerneHuit 1uist mposeaeHust | Azxpec (MECTOINOI0KEHNE) TIOMEIeHUH
/i IIPEMETOB, KYpPCOB, BCEX BUJIOB y4eOHOI e TeIbHOCTH, JUIS IPOBEAEHHMS BCEX BUIOB yUeOHOM
JUCIHUIUTHH (MOayInei), MIPeLyCMOTPEHHON y4eOHBIM IIIAHOM, B TOM JeATeIbHOCTH, MPeTyCMOTPEHHOM
MPaKTUKH, HHBIX BHIOB YHCIIE TOMEIIEHHUS UIS CaMOCTOSTENbHO y4eOHBIM IIJIaHOM (B ClTydae
y4eOHOH e TeTbHOCTH, paboThl, ¢ yKa3aHUEeM IepedHs] OCHOBHOTO peanmu3zanun 00pazoBaTenbHON
MIPEIYCMOTPEHHBIX obopynoBaHus MIPOTPaMMBI B CETEBOH (hopme
y4eOHBIM ITAaHOM JIOTIOJTHUTEIIBHO YKa3bIBaCTCS
00pa3oBaTeIbHON HaMMEHOBAHHE OPTaHU3aLNH, C
pOrpaMMBbI KOTOPOI1 3aKIII0YEH JOTOBOP)
1 2 3 4
1 | Xumus JlexyuonHule 3auamus: 625039, TromMeHcKast 001acTh,

VYueOHast ayauTopust Ui NPOBEICHHUS  3aHATUI
JICKIIMOHHOTO THIIA, TPYIIOBBIX W HHAWBHIYAIbHBIX
KOHCYJIbTAIMi; TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOM
arTecTalun

Ocnawennocmy:

VYueOHast MeOenb: CTOJbI, CTYJbs, JOCKa ayauTOpHAs
.Kommerorep B xommiekre — 1 wmr., npoektop — 1 wT.,
9KkpaH — | wrt., KoyioHKa -2 mT. Bugeomarauropon -1
LIT., BUjIeOKamepa -1 mir.

r.Tromenb, yn. MenbHukaiire, 72, ayn. 435.

Jlabopamopnuvie 3ausmus:

VYueOHast ayauTopust Ui NPOBEICHHUS  3aHATUH
CeMHHApcKoro  Tuma  (J1abopaTopHbIe — 3aHSTHSA);
IPYINOBBIX M  MHAMBHAYaJbHBIX  KOHCYJIbTAllHii;

TEKyIIero KOHTPOJIA M IPOMEKYTOYHOH aTTeCTallui
OcHnawennocmo:

VYueOHast MeOesb: CTOJIBI, CTYJIbsI, I0CKA ayUTOPHASL.
Bermspxaoi mkad - 1 mr., kad mis peakTuBoB - 2
mr., Ilxad mms mocymer m mpubopoB - 3 miT.,
3neKTporuuTKa - 1 mwt., Tymba Metaminyeckas - 2 mr.,
Jocka knacchas - 1 ., Cremnaxx yHuBepcaiabHbIil - 1
mT., CynmuteHbli mkad - 1 mr.

625039, TromeHckas 00JacTh,
r.Tromenp, yin. MensHuKaiiTe, 72, ayx. 408.

Jlabopamopnuvie 3ansamus:

VYueOHast ayauTopust Ui NPOBEICHUS  3aHATHI
CeMMHApCKOro  THma  (J1abopaTopHbBlE — 3aHATHA);
TPYNIOBBIX W MHIAMBUAYaIbHBIX  KOHCYJIBTALUIA;

TEKYIero KOHTPOJISL U IPOMEKYTOUHON aTTeCTAIUH.
OcHnawennocmo:

VYueOHast MeOesb: CTOJIBI, CTYJIbsI, I0CKA ayUTOPHASL.
KoMmmnbioTep B KOMIUIEKTE — 5 IIT.

BermsokaOl mKad - 1 mT., TymOa Merammmdeckas - 5
[IT., CTOJ - 2 wT., llIkad ms peaktuBos - 2 mit., lkad
Ui mocyael M mpubopoB - 3 mr., TaOyper
nabopatopHblii - 19 mr., Tenexka - 1 mr., Tym0s! - 3
mr., Cremnax apxXuBHBIA - 1 IOT., AKBaJUCTHISATOD
anektpuueckuit A/19a-10C3MO - 1 mr., Caxapumerp
yHuBepcanshblii CY-4 - 3 mr., Tlonsipumerp Kpyrosoii
CM-3 - 2 mr., Tepmoctatr TC-1/80CITY - 1 mt., Metam
JIB-31 (meramnorpaduueckuii Mukpockom) - 1 mr.,
Becst HR-120 - 1 mit., Bechr anextpornsie OHAUSPA
213 - 1 mr, Becsr HL-400 - 1 mr., VYueGHo-
11a00paTOpHBI KOMIUIEKC «XUMHUS» - 4 IUT., AHHOH-
4100 pH-merp - 2 mr., Monomep U- 160MU - 1 mr.,
Koungyktomerp  «Ammon» 410K - 2 mr,
MukporBepnomep I[IMT-3M - 1 wmT., Moaynb
«Tepmuueckuit ananus» - 3 wr., Moayns «Tepmocrar»
- 2 mr., Moxyns «YHHBEpCaNbHBIA KOHTpOIEp» - 3
mr., Moaynp «Dnekrpoxumusi» - 1 mr.,, Moaynb
«Tepmocrar» - 1 mr., Ph- merp PH-150M - 1 .,
Pedpakromerp HNPD-45452M - 2 mr., pH-merp
AHHMOH-4100 - 1 mrr., pH- metp PH-150M - 2 .,
pH- merp OH-150M - 1 wT., ®otomerp KDPK-3-01-
«30M3» ¢oTodaeKTpHICCKHH - 2 IUT.

625039, TromeHckas 007acTh,
r.Tromenb, yn. MenbHukaiire, 72, ayn. 410.

Jlabopamopnuvie 3ausmus:

VyeOHast aymutopusi Ul NIPOBCACHHMS  3aHATHI
CEeMHHApCKOro  THma  (1abopaTopHbIE — 3aHSTHSA);
TPYNIOBBIX M HMHAUBHAYAIBHBIX  KOHCYNIbTAIHI;

625039, TiomeHckas 00acTh,
r.Tromensb, yi. MenbHukaiire, 72, ayn. 433.
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TEKYIIIEr0 KOHTPOJIS U MPOMEXKYTOYHOI aTTeCTALUH.
OcHnawennocmo:

VyeOHast Me6enb: CTOIBI, CTYJIbsI, JOCKA ayAUTOPHASL.
Bermspxaoi mkad - 1 mr., kad mst ogexasl - 2 wr.,
Ikad st mpubGopoB - 2 mwT., mKad A1l JOKYMEHTOB -
2 mr., Tym6a noxkartHas - 4 wmwr., cToi-Moika - 1 mr.,
CcTe/UlaX HaBeCHOM K Moiike - 1 1ur., Illtatus
nabopatopHblii - 1 mT., JJekTporMTka - 1 W,
BBIIPSIMUTENb - | IIT., raTbBaHOMETP - 3 IIT.

Jlabopamopuvie sausmusi:

VuyeOHast aymutopusi UL [IPOBEACHHS  3aQHSTHI
CeMHHApCKOro  Tuma  (IPaKTHYECKHE  3aHATHS);
IPYNIOBBIX M MHAMBHAYaJbHBIX  KOHCYJIbTAlHii;
TEKYILIEr0 KOHTPOJIS U MPOMEXKYTOYHOI! aTTeCTalUH.
OcHawennocmo:

VYueGHast MeOellb: CTONBI, CTYJIbsI, IOCKA Ay TUTOPHAS.
Ikad BorTspKHON - lmT., Becst HR-120 -1 mr., Becot
naboparopusle aHamuTHaeckue AND HR-250A - lmr.,

AKBaJIUCTWIUIATOP ~ 3JeKTpuueckud - 1 mr,
JlaGopaTopHbIil perynsTop HanpspkeHus - 2 T,
onekTpomumtka - 1 T, CymmmsHell — mkad

SNOL24/200 - lwr., Ilkad mns peakTuBoB - 2T,
1kad ms nocyas 1 nprbopos - 3uir., Cton BC - 1.

625039, TiomeHckas 001acTh,
r.Tromensb, yin. MenbHukKaiire, 72, ayn. 406.

Jlabopamopnvie 3ansamus:

VYueOHast ayauTopust Ui NPOBEICHHUS  3aHATUI
CeMHHApcKoro  Tuma  (J1abopaTopHbIe — 3aHSTHSA);
IPYIIOBBIX M HMHIMBHAYaJIbHBIX  KOHCYIJIBTALHI;
TEKYIEro KOHTPOJIS U MPOMEXKYTOYHOI! aTTeCTALUH.
Ocnawennocmy:

VYueOHast MeOelIb: CTONBI, CTYJIbs, JOCKa ayIUTOPHAs.
Kommsrotep B komruiekre — 1 1mT.

Cron npubopHsIif - 2 mT., BerrspkHOM mkad - 1 mT.,
ITkad i mocyns! U mpudOpPoOB - 2 IWIT., CTOI-MOKKa - 1

WIT., DJEKTPOILIMTKA - | IUT., BBIOpAMHTENb - 1
mr.,rampBaHomerp - 1 mrT., AxBaguctuistop J3-
10OMO - 1 mT.

625039, TroomeHckas o00nacTh,
r.Tromensb, yn. MenbHukaiire, 72, ayn. 438

JlabopamopHuwie 3anamusi:

VyeOHast aymutopus Ul TIPOBEAEHHSA  3aHATHI
CeMHHAapcKoro  Tuma  (J1abopaTopHbIE — 3aHSTHSA);
TPYNIOBBIX Y  HMHAUBHUAYAIBHBIX  KOHCYNIbTAIUI;
TEKyIIETO KOHTPOJISI ¥ TIPOMEKYTOUHON aTTEeCTAIHH.
OcHnawennocmo:

VYueOHast MeOesb: CTOJIBI, CTYJIbsI, I0CKA ayUTOPHASL.
Moiika - 2 mT., BEITSDKHOI mKad - 7 mT., cTo jad. - 2
mT., Tabyper - 12 mT., mkad JUIs peakTUBOB - 2 IIT.,
YcraHoBKa — TUTpoBaNBbHas - 8  mT., OJKpaH
SkreenMediaManual 213*213 MW wacrenublii - 1 mir.,
Pedppakromerp MP®D-4552M ¢ mnoxceeTkoit u Jom.
Ikanoi - 2 mr., DnekrporuTka 3nara- 114t - 15 mr.,
Becsr anexrpornsre OHAUS PA213 - 1 mr., Ilkad
cymmnbabli  11IC-80-01CITY - 2 mir., M3meputens
Temnepatypsl ¥ Biraxuoctd CENTER370 - 2 mr., pH-
merp kapmanueii pHep4 (1...14pH; 0+60rpan)
WaterprofFamily mox. HI98127 - | mt.

625039, TromeHckas 00JacTh,
r.Tiomens, yi. MensHuKaiiTe, 72, ayn. 430

Jlabopamopnuvie 3ansamus:

VYueOHast ayguTOpHs UL IPOBEHEHUS  3aHATHI
CeMMHApCKOro  THma  (J1abopaTopHbBlE — 3aHATHA);
TPYNIOBBIX W  HHAUBHAYAIbHBIX  KOHCYIBTAIHI;
TEKYILEro KOHTPOJISL M IPOMEKYTOYHON aTTecTaIl[un
Ocnawennocmo:

VYueOHast MeOesb: CTOMIBI, CTYJIbsI, I0CKA ayUTOPHASL.
Kommbrotep B komruiekre — 1 .

JlaGopartopHslif cTON IBYXTYMOOBBIH - 2 IIT., CTOIN
11a0OpaTOPHBIH - 6 WIT., CTOJ MPUCTaBKa - 1 wT., Moiika
JIAB- PRO - | mr., Tymba meran. - 2 mr., TymOa
noaKaTHas - 4 mr., Tabypers! - 12 ., cTyn - 11 wr.,
Bortsokuol mkad - 1 mT., CTENIaX yHUBEPCAIbHBIH
CV-1 - 1 mr., AKBaIMCTHIIATOP 3NEKTPUUECKHif - 1 mT.,
Becsr CF-200 - 1 mt., Honomep M-160 benapycs - 2
IIT., Honomep «Annon-7010» - 1 IIT.,
Kon6onarpesarens [13-4130M - 1 mr., KongykromeTp
«AHnon»410K - 1 IT.,
KonaykTomeTp/KOHIIEHTpaToMep 11abopaTOpHBII
Anmon 4120 - 4 mwr., MaruuTHas Memaika
nogorpesoM [13-6100 - 1 mr., Ph-merp PH-150M - 3
mr., pH- merp AHMIOH-4100 - 2 mt., pH-meTp 1-160
M(9-kaHanbHbIi) - 3 wmr., pH-METp-MUIIIMBOILTMETD
PH-150M - 3 1w, Turtpatop ammepoMeTpuyecKuii
Okcnept-001A - 2 mT., YCTaHOBKAa THTPOBAIbHAs - 2
wT., YCcTpoicTBO s cymku mocyast 119- 2000 - 1 wT.,
ItaTuB ma6oparopubii 113-2700 - 3 wT., MarnurtHas

625039, TromeHckas 001acTh,
r.Tromens, yi. MenbHukaiire, 72, ayn. 436.
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| [ Memanka 113-6100 - 5 . |

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. Memoouueckue yKkazanusa no noo20moeKke K NPAKMUYECKUM, 1ADOPAmOpPHbLIM
3AHAMUAM.

Opranudeckasi XMMUs: METOJIMYECKUE YKa3aHUs 10  JIaDOpaTOpHBIM  paboTaM st
obOyuaromuxcs cneruansHoctu 28.03.03 "Hanomarepuansl" ounoit opmer o0yuenus / TUY;
coct. JI. . Kotnosa. - Tromens: TUY, 2023. - 49 c. - Dnexrponnas 6ubiamorexka TUY. -
bubmuorp: c. 44. - ~b. 1w - Tekcr: oanekrponHsbIid.http://webirbis.tsogu.ru/cgi-
bin/irbis64r_plus/cqgiirbis_64_ft.exe?

Knaccupukanuss  Heoprammuyeckux  coeaunenuil. [lomyueHwme u  cBoWiCTBa:
METOJMYECKUE YKa3aHUs I JIa0OpaTOPHBIX 3aHATHH MO aucHUIUIMHE "Xumusa" s
CTyAeHTOB, oOyuatomuxcs mo Hanpasienuto 08.03.01 "CrpoutensctBo" / TUY; coct. JI. A.
[TumueBa. - Tromens: TUY, 2017. - 40 c.: Tabi., puc. - DnekrponHas ouonuoreka TUY. -
bubmuorp.: ¢. 38. - Tekcr: HenocpeacTBenHsblit. Pexxum mocrtyma: http://webirbis.tsogu.ru/cgi-
bin/irbis64r_plus/cgiirbis_64 _ft.exe?

OOmass ¥ HeopraHuveckas XHMHs: METOIUYECCKHE YyKa3aHUs Ui JIa0OpaTOPHBIX
3aHATUN IJI1 CTYJEHTOB BCEX CHEIHATbHOCTEH W HampaBleHUH OYHOW M 3a04HOM (popm
oOyuenus. Y. 1. OcHOBHbIE KJacChl HEOPraHMYECKUX COEAMHEHUH. XMMUYECKasi KUHETHKA.
Xumnueckoe paBHoBecue / TroMI HI'Y; coct.: H. M. XaisiHoBa, JI. H. Makaposa. - TroMeHb:
TioM[HI'Y, 2015. - 29 c.: Tabn. - [OCHOBHBIC KJIACChl HEOPTAHUYECKUX COCIAUHCHUH]. -
[Xumudeckass kuHeTHKa]. - [XuMuueckoe paBHoBecue]|. - bubmuorp.: c. 25. - Tekcr:
HETOCPEICTBEHHBIN. Peskum JOCTYyTIA: http://webirbis.tsogu.ru/cqi-
bin/irbis64r_plus/cgiirbis_64 ft.exe?S21COLORTERMS=0&LNG=&721ID=GUEST&I21D
BN=READB_FULLTEXT&P21DBN=READB&S21STN=1&S21REF=10&S21FMT=brief
HTML ft&S21CNR=5&C21COM=S&S21ALL=%3C.%3EI=%D0%A3%D0%94%D0%9A
%20544%2807%29%2F%D0%9E%2D28%2D514594%3C.%3E&USES21ALL=1

JlucniepcHble CHCTEMBI: METOJWYECKHE YKa3aHWs MO0 AUCHUIUIMHE "Xumusa" K
nabopaTopHOM paboTe CTYIeHTOB, oOOydwaromuxcs 1o HampaBieHusMm 131000 -
"Hedrerazosoe neno" / TioM[HI'Y; cocrt.: JI. U. AunpuanoBa, A. II. IIneBa. - TroMmeHb:
TomM[HI'Y, 2015. - 22 ¢ - Pexum gocryma: http://webirbis.tsogu.ru/cgi-
bin/irbis64r_plus/cgiirbis_64 ft.exe?

11.2. Memoouueckue yKazanusa no op2anu3ayuu camocmoamenvHoi padomeat.

XUMHS: METOJIMYECKUE YKAa3aHUS IO  M3YYEHUIO JUCLUUIUIMHBL M OpraHMU3aliH
CaMOCTOSITENIbHOW ~ paboTBl  JUIsl  CTY/AEHTOB  HampaBieHuss moxarotoBku  23.03.03
"OKcmlyatanys TpPAaHCHOPTHO-TEXHOJIOIMUYECKHX MAIlMH U KOMIUIEKcoB" Bcex (opm
ooyuenus / TUY; coct. B. B. Hlmunr. - Tromens: TUY, 2018. - 24 c. - DnexTpoHHas
6ubmuoreka TUY. - TexkcrT: HETOCPEICTBEHHBIM. Pexum JIOCTyTIA:
http://webirbis.tsogu.ru/cqi-bin/irbis64r_plus/cgiirbis_64_ft.exe?

[Tonumepbl: METOAUYECKUE YKa3aHUS MO TUCHUIUIMHE "XUMHS" K CaMOCTOSITEIbHON

pabote crTyaeHTOB, oOyuatomuxcsi nmo HampasiaeHusM 131000 - "Hedrerazosoe nemo" /
TomM['HI'Y; cocr.: JI. U. AnppuanoBa, A. II. IlmeBa, JI. H. MaxkapoBa. - TiomeHb:
TromM[HI'Y, 2015. - 18 c.: wmn. - Pexum pnocrynma: http://webirbis.tsogu.ru/cgi-

bin/irbis64r plus/caiirbis 64 ft.exe?

CaMocTtosiTenpHast paboTa SBISETCS OJHOW M3 BaXKHEHUIMX (opM H3ydeHHs 000t
JUCHUITIINHBI. Ona mo3BOIAET CUCTEMATU3UPOBATE U er'Iy6I/ITI) TCOPCTUYCCKNEC 3HaHUs,
3aKpeNnuTh YMEHHsS] M HaBBIKH, CIIOCOOCTBYET Pa3BUTHUIO YMEHHWH MOJb30BAThCS HAYYHOU U
ydaeOHO-MeToIuuecKkor  Jureparypoir. [lo3HaBaTenpHass JEATEIBHOCTH B IMPOIECCE
CaMOCTOSITENIbHOW paboThl TpeOyeT OT CTyAEHTa BBICOKOTO YPOBHS AaKTHUBHOCTH U
CaMOOPraHU30BaHHOCTH.

B yuebHOM mporiecce BBIACISAIOT JIBa BUAA CAMOCTOSATEIBHOM paboThl: ayTUTOpHAs U
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BHEAyJAUTOpHAsI.

AynuTopHas caMocCTOsiTeNbHass padoTa MO JMCUUIUIMHE BBIMOJHAETCS Ha y4eOHBIX
3aHATHUSX O] HENOCPEICTBEHHBIM PYKOBOJICTBOM IIPENOJaBaTeNsl U MO €ro 3a/1aHulo.

BueaynutopHass camocTosTeNnbHas paboTa CTYAEGHTOB IPEICTAaBIsET COOOM
JIOTMYECKOE IPOJOJDKEHHE ayIAUTOPHBIX 3aHATUH. 3aTpaThl BPEMEHHU HA BBINOJIHEHHE 3TOH
paboThl permaMeHTHPYIOTCS pabodnM y4eOHBIM TUTAaHOM. PekuM paboThl BEIOMpaeT cam
00yyaroIuiics B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEH U KOHKPETHBIX YCIIOBHM.

CamocrosarenbHas paboTa MOXKET OCYHIECTBIATHCA HHIUBUAYATBbHO WM TPYNIIAMH
CTYACHTOB B 3aBHCUMOCTU OT I€JH, 00beMa, KOHKPETHOW TEMaTHUKU CaMOCTOSTEIbHON
paboThI, yPOBHS CII0)KHOCTH, YPOBHS YMEHHUM CTYJJCHTOB.

CamocrosrenbHas paboTa BKIIOYaeT B ce0s1 pabOTy ¢ KOHCIEKTOM JICKIUH, H3y4eHUe
U KOHCIEKTUPOBaHME PEKOMEHJyeMOM  JuTeparypbl, MNOArOTOBKA  MYyJIbTHUMEIHA-
COOOIICHNI/OKIIAI0B, TOATOTOBKA pedepara, TECTUPOBAHUE, PEUICHUE 3a/1a4H YIPaKHECHUN
no oOpa3ly, pelleHHe BapUaTUBHBIX 3a/ad, BBIIOJIHEHUE YEpPTEX e, CXeM, pacyeToB
(rpaduueckux padoT), pelIeHUEe CUTYallMOHHBIX (IpOo(ecCHOHAIbHBIX) 3a/a4, OArOTOBKa K
JICIOBBIM MIpaM, IPOEKTUPOBAHHE W MOJEIUPOBAHME PA3HbIX BUAOB M KOMIIOHEHTOB
pohecCuOHANBHON e TENIbHOCTH, HAyYHO-UCCIIEI0BATENbCKYIO0 padboTy U Ap.

KoHTposnb pe3ynbTaToB BHEAYAUTOPHONW CAMOCTOSATENILHOW pabOThl CTYIEHTOB MOXET
OCYILIECTBIISAITHCS B IpE/eaX BPEMEHH, OTBEIEHHOIO Ha 00s3aTebHble YUEOHbIE 3aHSTHS 110
JUCLUIUIMHE U BHE ayAMTOPHYIO CaMOCTOSTEIbHYK pPabOTy CTYAEHTOB IO AUCLUILIUHE,
MOJKET IIPOXOJUTh B IMCbMEHHOM, YCTHOM MM CMeLIaHHON (popme.
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IIpunoxenue

HﬂannpyeMble pe3yJdbTaThbl Oﬁy‘leHI/Iﬂ AJIA Q)opan()BaHml KOMIICTCHIUHA U KPUTEPUHU UX OLICHUBAHUSA
Jucrunnraa — XuMus
Kop, HanpaBneHne MoroToBKY — JJ1sl 00y4aromuXcsl 110 HAIPaBJICHUSM [OJTOTOBKH, PEaIM3yeMbIM 110 HHANBUYaIbHBIM 00pa30BaTeIbHBIM TPAEKTOPUIM
(Mmxenepusiii crannaptr TUY, GakanaBpuar)

Koz xoMiiereHImu

Kon u HaumeHoBaHue
pe3yiabTata 00ydeHHs 1Mo

Kox 1 HauMeHOBaHKE
pesyibTara 00y4eHus 110

Kpurepuu onieHUBaHMs Pe3yJIbTaTOB O0YYSHUS

VK-1 Cnocoben
OCYIIECTBIIATh TOUCK,
KPUTHUECKUM aHAIN3 1
CHHTe3 HH(OopMaIyH,
MIPUMEHSTH CHCTEMHBII
MOAXO[ AT PeLIeHUs
TOCTABJICHHBIX 3ala4

1-2 3 4 5
JUICIHIIINHE JCIUIUINHE
3nartsb 31 nyTu noucka He 3naer nyTu noucka Henocrarouno xoporo XopoI10 3HaeT MyTH B cosepiuenctse 3HaeT
HH(QOPMALOHHBIX NH(OPMAIMOHHEIX 3HAeT IMyTH MOHCKa norcka NHPOPMAIIMOHHBIX | ITyTH ITOUCKa
HCTOYHHKOB HCTOYHHKOB MH()OPMAOHHBIX HCTOYHHKOB HMH()OPMAOHHBIX
HCTOYHHKOB HCTOYHUKOB

VK-1.1 Ocymiectsisier
BBIOOD aKTyaJbHBIX
POCCHHCKHX U
3apyOEXHBIX HCTOYHUKOB,
a TaKkXke IOKCK, cOop U
00paboTKy HHpOPMALIUH,
HEOOXOMMOH ISt
peLIeHus HOCTaBICHHON
3a/1a4n

Ymets Y1 npuMeHsTh
MIOTy9EHHYIO U
00paboTaHHy0
UHPOPMALHIO TS
PEIICHUS] XUMHYECKHX
3aa4

He ymeer npumMensaTh
MIOJIy9eHHYIO U
00paboTaHHy10
HHPOPMALIHUIO IS
PELICHUS] XUMIYECKHX
3aja4

IMocpencTBerHO ymMeeT
MIPUMEHSTH ITOTyYEeHHYIO U
00paboTaHHyO
nH(OpPMALUIO IS
PEIICHUS] XUMHYECKHX
3aa4

Xopomro ymeer NpuMeHsITh
TIOJTy9EHHYIO U
00paboTaHHy0
HHPOPMALIUIO IS
PELICHUS] XUMHUYECKHX
3ama4

B coBepiieHcTBe ymeer
MPUMEHSTH OIYYCHHYIO U
00paboTaHHyO
HHPOPMALIUIO IS
PELICHUS] XUMHYECKUX
3a1a4

Baapers B1 meronamu
BEIOOpA, HCTOYHHKOB, a
TaK)Xe IMoucKa, coopa u
00paboTku nHbOpMayy,
HEoOXOAUMOH IS
peLIeHUs TOCTABICHHON
3a/1a4y 10 o0IIell XUMUK

He Braneer meTonamu
BBEIOOPA, HCTOYHHKOB, a
TaKXKe IoKcKa, coopa u
00paboTku nHpOpMAIHH,
HEOOXOXMMOH ISt
PpeLIeHNs HOCTABICHHON
3a/1a9¥ 110 00mIeil XUMUH

TlocpencTBeHHO BIageeT
METOJIaMH BBIOOPA,
HMCTOYHMKOB, a TAKIKE
rowucka, cobopa u
o6paboTku nHOpMaLHH,
HEOOXOMMMOM JIJIs1
PpEIIEHUsI TIOCTABICHHOM
3a]a4K 110 O01Ie XUMHUK

Xoporo Biajeer
METOJIaMH BBIOOPA,
HCTOYHHKOB, a TAKXKE
MOUCKa, coopa u
00paboTku nHMOpMAIHH,
HEOOXOIMMOM JIJIst
PpelIeHNs TIOCTABICHHOM
3a7a4M 10 00IIei XUMHUU

B coBepiueHcTBE Brajgeer
MeTOJIaMH BBIOOpA,
HMCTOYHHKOB, a TAKIKe
oycka, coopa 1
00paboTku HH(POPMAIHH,
HEOOXOMMMOM 1151
PELICHNUS II0CTaBICHHON
3a]a4¥ 110 O01IeH XUMHH

YK-1.2. CuctemaTusupyer
U KPUTHIECKH
aHANM3UpPYeT
nH(pOPMAIHIO,
TIOJTy4EHHYIO U3 Pa3HbIX

HCTOYHHKOB, B
COOTBETCTBHH C

TpeOOBaHUSIMH U

YCIOBHSAMH 33]1a9H

3HaTth 32 KakuMm o0pa3om

He 3naer xakum oOpazom

TlocpencTBeHHO 3HaeT,

Xopol10 3HaeT, KaKuM

B coBepiieHcTBe 3Haer,

crexyer crenyer KaKHM 00pa3oM cliemyer obpazoM cremyer KaKHM 00pa3oM cliesyer
CHCTEMaTH3UPOBATh U CHCTEMaTU3UPOBATh U CHCTEMaTH3UPOBATh U CHCTEMaTH3UPOBATh U CHCTEMaTU3HPOBATh U
KPUTHYECKU KPUTHYECKU KPUTHYECKU KPUTHYECKU KPUTHYECKU
aHAIIM3MPOBATh aHAJIM3MPOBATh aHAJIN3UPOBAThH aHaIN3UPOBaTh aHAJIM3UPOBAThH
HHpOpMALIUIO uHpopmanmo, HHpOpMALHIO, uH(OpMALIHIO, HHpOpMALHIO,
MOJTyIEHHYIO U3 Pa3HbIX MOJTy4eHHYIO U3 Pa3HBIX MOJTy9IEHHYIO U3 Pa3HbIX MOJTy4eHHYIO U3 Pa3HbIX TIOJTyYEeHHYIO U3 PAa3HBIX
HCTOYHHKOB HCTOYHHKOB HCTOYHHKOB HCTOYHHKOB HCTOYHHIKOB

YMmers Y2 He ymeer TlocpencTsenHo ymeer Xopoio ymeer B coBepmiencTtse ymeer
CHCTEMaTH3UPOBATh, CHCTEMaTU3HPOBATh, CHCTEMaTH3UPOBATh, CHCTEMaTU3UPOBATD, CHCTEeMaTU3HPOBATh,
KPHTHIECKU KPUTHYECKU KPHTHIECKU KPUTHYECKU KPHTHIECKH
aHaIU3UPOBAThH aHaIU3UPOBaTh aHAIU3HPOBAThH aHaIU3HPOBATH aHAJIU3UPOBATh
HHpOpPMALHIO, uHpopmanmo, HHpOpMALHIO, uH(OpMALIHIO, HHpOpMALHIO,
TOTy9IEHHYIO U3 Pa3HbIX TIOJTy9eHHYIO U3 Pa3HBIX MOTy9IEHHYIO U3 Pa3HbIX TIOJTy9IEHHYIO U3 Pa3HbIX TIOTy9IEHHYIO U3 Pa3HBIX
HCTOYHHKOB HCTOYHHKOB HCTOYHHKOB HCTOYHHKOB HCTOYHHKOB

Buragers B2 naBsikamu
MIPUMEHEHUs HHPOPMALUK
B COOTBETCTBHH C
TpeOOBaHUSAMU U
YCIIOBUSIMY 337124 o0mIeit
XUMHUH

He Bnageer HaBBIKAMI
NIPUMEHEeHNs HH(pOpMaInK
B COOTBETCTBHHU C
TpeOOBaHUAMU U
YCITOBUSIMH 337124 o0mIeit
XUMHH

ITocpencTBenHo BrnajseeT
HaBbIKaMU NIPUMEHEHUSI
uHpOpMALUK B
COOTBETCTBHUH C
TpeGOBaHMAMH H
YCIIOBHSIMH 3324 00IIei
XUMHAU

Xoporo BiajgeeT
HaBBbIKaMH IPHMEHECHHS
uHpopManuu B
COOTBETCTBHUH C
TpeOOBaHUSAMH U
YCIIOBUSIMU 3a]a4 001
XUMUHU

B coBepmiencTse Biageet
HaBbIKaMU IPUMEHEHUSI
uHpOpMALUK B
COOTBETCTBHH C
TpeOOBaHMAMH U
YCIIOBUSIMH 3324 001ei
XUMHAA

VYK-1.3. Hcnonb3yer
METO/IMKH CHCTEMHOTO
MO/IXO/IA TIPU PEIICHUH

IIOCTaBJICHHBIX 3324

3naTe 33 pasnuyHbe
METOHKH CHCTEMHOTO
TOJ(X0/1a TIPH PELICHUN
XMMHYECKUX 3a/1a4

He 3naer MeTonk
CHCTEMHOTO TI0IX0/1a IIPH
PELICHUHN XUMHYIECKHX
3a71a4

HOCpe}ICTBeHHO 3HacCT
MCTOOUKHU CUCTEMHOTO
roaxoAa npu penieHuun
XUMHUYCCKHUX 3a1aq

XOpoI11o 3HaeT METOJUKH
CHCTEMHOT'0 MOAXO0AA IPH
PELICHUH XUMHYECKHX
3a1a4

B COBEPIICHCTBE 3HACT
MCTOOHUKHU CAUCTECMHOTO
roaxoaa npu penieHuun
XUMHUYCCKHUX 3a1aq
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YMmerb Y3 npuMeHsTh
METOJIMKH CHCTEMHOTO
MIOAXO0/a IIPH PELICHUH
3a/1a4 OOIIEH XUMUHU

He ymeer npuMeHsTh
METOJJMKH CHCTEMHOTO
MOJIX0/1a TIPH PEILICHUH
3aJ1a4y O0LIEH XUMHUH

IocpencTBeHHO ymeeT
MIPUMEHSTH METOIUKHI
CHUCTEMHOT'O MTOJIX0/a TIPH
peLIeHuH 3314 o0LIei
XUMHH

XOpOoLIo yMeeT NPUMEHATH
METOJUKH CUCTEMHOIO
MOJX0/1a TIPU PEIIEHUN
3aj1a4 o0IIeH XUMUU

B COBEPIICHCTBE 3HACT
METOAUKH CUCTEMHOI'O
noaxoaa nmpu peueHuun
XUMHUYCCKHUX 3a1a4

Baagers B3 meronukamu
CUCTEMHOT'0 I10JIX0/1a IIPH
peLIeHUH 3a/1a4 001Iei
XUMHUH

He Bnageer MetoaukamMu
CHCTEMHOTO MO/X0/a K
pelenuro 3aaau oomen
XUMHUH

IlocpencTBeHHO BrageeT
METOIMKAMH CHCTEMHOT'O
MOJIX0/Ia TIPH PEIICHUN
3a/1a4 00IIell XUMHU

XopoIo BiaaeeT
METOIUKaMH CUCTEMHOIO
MOAXO0/a TIPY PEIICHUN
3aj1a4 o0mel XUMHHI

B coBepieHcTBE BiiageeT
METOIMKAMH CHCTEMHOT'O
MOJIX0/Ia TIPH PEIICHUU
3a/1a4 00IIel XUMHK

VK-2 Cnocoben
OIIpeNeNATh KPYT 3aJa4 B
paMKax IOCTaBJICHHOU
LIeJIM U BBIOMpATh
OITUMAJILHBIE CIIOCOOBI HX
PCLLICHHUS, UCXOMS U3
JECTBYIOIIHX TIPAaBOBBIX
HOPM, HMEIOIIIXCS
PecypcoB M OrpaHUYEHUH

VK-2.1 IIpoBoaut anamus
MOCTaBJIEHHOM eI U
hopmynupyer
COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 337134,
KOTOpBIE HEOOXO0IUMO
peuuTh IS ee
JIOCTHXKEHHMSL.

3HaTh 34 MeTOBI
XUMHYECKOTO aHaJIM3a
He00XOIUMBIE ISt
peanu3aliy MOCTaBICHHBIX
mesnei u 3a1ay.

He 3naer meroibt
XUMHUYECKOTO aHaJIHM3a
HEOOXOIUMBIC ISt
peau3ayi NOCTaBICHHBIX
1esiei u 3amad.

IlocpencTBeHHO 3HaeT
METO/BI XHMHYECKOTO
aHanM3a He0OXOIUMbIE UL
peanu3alHy N0CTaBJIEHHBIX
Lesiel ¥ 3a1a4

X0poI1110 3HaeT METO b
XHMHYECKOTO aHaJIn3a
HEOOXOIUMBIE IS
peanu3ayy MoCTaBICHHBIX
1enen u 3aaqy

B cosepiuenctse 3HaeT
METO/BI XHMHYECKOTO
aHaJIN3a HeOOXOAUMBIE IS
peanu3alHy N0CTaBJICHHBIX
LeJiel ¥ 3a1a4

Ymetsb V4
(bopMynHrpoBaTh
B3aMMOCBSI3aHHBIC 3a/[a4l
BO3HHKAIOIKE TIPH
peanu3aliy MOCTaBICHHBIX
1enei u 3ajau.

He ymeer popmynupoBath
B3aMMOCBSI3aHHbIC 331241
BO3HHUKAIOIHE TIPH
peam3alyy MocTaBICHHBIX
LeJiel 1 3a1ad4.

TlocpencTBeHHO ymeeT
(bopmynrpoBath
B3aMMOCBSI3aHHBIC 3a/1a4H
BO3HHKAIOIKE TIPH
peanu3aliy MOCTaBICHHBIX
1enei u 3ajau.

Xoporo ymeer
thopmynrpoBath
B3aUMOCBSI3aHHBIC 3a]aUk
BO3HUKAIOIIHE TIPH
peanu3aiyy MOCTaBICHHBIX
nenei u 3anau.

B coBepiieHcTBe ymeer
(opmynrpoBaTh
B3aMMOCBSI3aHHBIC 3a/1a41
BO3HHUKAIOIHE MIPH
peanu3aLiy MOCTaBICHHBIX
1enei u 3ajau.

Buagers B4 meromamu
XMMHYECKOTO aHajIn3a
HEOOXOIUMBIMH JIJIS
peanu3aliy MOCTaBICHHBIX
1eJIel ¥ 3a1a4.

He Binageer Mmerogamu
XHMHYECKOTO aHajIn3a
HEOOXOIUMBIMHM JIJISI
peanu3aui NOCTaBICHHBIX
LeJiel 1 3a1ad4.

TlocpencTBeHHO BiajgeeT
METOJJaMH XMMHYECKOTO
aHaJM3a HEOOXOMMbBIMU
IUTSL peaTn3ainm
MOCTaBJIEHHBIX LIeJIeH U
3aj1a4.

Xoporo Biageer
METOJJaMH XMMHYECKOTO
aHaJn3a HeOOXOAMMBIMU
UTS peaT3aliii
II0CTaBJIEHHBIX Li€JIed 1
3aj1a4.

B coBepiieHcTBe Biageer
METOJJaMH XMMHYECKOTO
aHaJIM3a HEOOXOAUMBIMU
IUTSL peanr3ainm
OCTaBJIEHHBIX LIeJIeH 1
3aa4.

VYK-2.2 Beibupaer
ONTUMAJILHBIN CITOCO0
penreHns 3a1a4, NCXOAS U3
HUMEIOIIHIXCSI PECYPCOB U

3naThb 35 criocoObt
peLIeHUS] XUMHYECKUX
3a7a4, UCXO/s 13
HUMEIOIINXCS PECYPCOB U
OTrpaHUYCHUN.

He 3naer crioco6bl
PpELICHUS] XUMUYECKUX
3aja4, HCXO/s U3
HUMEIOIINXCS PECYPCOB U
OTrpaHUYCHUIL.

TlocpencTBeHHO 3HaeT
CIOCOOBI PeIIeHUS
XUMHYECKHX 3a]1a4, HCXOSI
13 UIMEIOIIHUXCS PECYPCOB U
OTrpaHUYCHUN.

Xopol1o 3HaeT crnocoobl
pelIeHUs] XUMUYECKHX
3a/1a4, UCXOAA U3
HMEIOLINXCS PECYyPCOB U
OTrpaHUYCHUI.

B cosepiiencTse 3HaeT
CHocoObI pereHust
XHMHYECKHX 3a]1a4, HCXOS
13 UMEIOIHXCS PECYPCOB U
OrpaHUYCHUM.

Ymets Y5 BeiOupats
ONTUMANBHBIH C1I0CO0
penIeHns 3a/1a4, UCXOAs U3
HMEIOIIHXCS PECYpCOB H

He ymeer BeiGupats
ONTHMANbHBIH crI0CO0
peIIeHns 3a/1a4, HCXOJIs 13
HMEIOIINXCS PECYPCOB 1

TocpencTeenno ymeer
BBIOMPATH ONTUMANIBHBII
crocob penreHus 3a1ad,
HCXOJSl U3 UMEIOLIUXCS

XopoIo ymeeT BEIOHPaTh
ONTHUMANIBHBIN CIIOCO0
penreHns 3a1ad, NCXOIs U3
HMEIOIIHXCSI PECYPCOB H

B coBepiieHcTBE yMeeT
BBIOMPATH ONTHMANIbHbIH
CrIoco0 pereHus 3a1ad,
HCXOJSl U3 UMEIOLIHUXCS

05.03.01 I'eostorust

OIIK-1. Criocoben

MIPUMCHSTH 3HAHUS

(yHIaMeHTanbHBIX
paszenoB HayK o 3emuie,

orpanmeHHH, OTrpaHUYCHUN. OTrpaHUYCHUIL. PECypcoB M OrpaHUYEHHH. OTrpaHUYCHUI. PECYpCOB M OTPaHUYEHHH.
Baapers BS He Bnaneer TocpencTeenHo Buaneer Xopomo BrajgeeT B coBepueHcTBE BiajieeT
ONTHUMAJIbHBIMU ONTHUMAJIbHBIMU ONTHUMAJIbHBIMU ONTHMAJILHBIMU ONTUMAaJIbHBIMU
crnoco0amMu pereHus crocodamu pereHus Ccroco0amMu pemeHus crnocodamu pemeHus croco0amu pereHus
3a71a4, UCXO/s U3 3a/1a4, UCXO/Is M3 3a71a4, UCXOJIS U3 3a/1a4, HCXO/Is U3 3a71a4, UCXOJIS U3
HUMEIOLINXCS PECYPCOB U UMEIOIINXCS PECYPCOB U HUMEIOLINXCS PECYPCOB U HMEIOLINXCS PECYPCOB U HMEIOLIHUXCS PECYPCOB H
OTrpaHUYCHUN. OTrpaHUYCHUIL. OTrpaHUYCHUN. OTrpaHUYCHUN. OrpaHUYCHUM.

ObwenpodgeccuoHaJbHble KOMIIETEHIIHH 110 HANIPABJIEHUSIM IIOATOTOBKH
3HaTb 36 OCHOBHBIE He 3naer ocHOBHBIE ITocpencTBeHHO 3HaeT Xopo1i1o 3HaeT OCHOBHbIE B coBepmiencTse 3HaeT
3aKOHBI XUMHUH, METOMBI 3aKOHBI XUMHH, METOIbBI OCHOBHBIEC 3aKOHBI XHMHH, 3aKOHBI XUMUH, METOABI OCHOBHBIE 3aKOHBI XHMHUH,
OTKS-1.1 MaTEMaTHYECKOro aHajlu3a | MaTeMaTH4eCKOro aHajlKu3a | METOJbl MAaTEMaTUYECKOr0 | MaTeMaTH4YECKOTrO aHajlM3a | METOJbl MaTEMaTH4YECKOro

JleMOoHCTpupyeT 3HaHue
OCHOBHBIX 3aKOHOB
€CTECTBEHHBIX U
MaTeMaTHYECKUX HayK JUIT
PELICHUS THIOBBIX 3a]a4

1 MOJCIUPOBAHUA
TIPUMCHUTEIIBHO K
XUMHUYCECKHUM IIporeccaM

1 MOJCITUPOBAHUA
TIPUMECHUTEIBHO K
XUMHYECKUM IIpoLeccaM

aHaJin3a 1 MOJCINPOBAHUA
TIPUMECHHUTEIIBHO K
XUMHUYCECKHUM IIpoleccaM

1 MOJCITAPOBAHU
TIPUMECHHUTEIBHO K
XUMHUYCCKHUM IIporeccam

aHaM3a U MOJCITUPOBAHUA
TIPUMEHUTEIIBHO K
XUMHUYECKHUM IIporeccaM

YMmerb Y6 npuMeHsTh
3aKOHBI XUMHUH TS
pEIICHNS THITOBBIX 3a/1a4

He ymeer npumensTs
3aKOHBI XUMMH JUIS
PpCIICHUS TUTIOBBIX 3324

ITocpencTBenno ymeer
MPUMEHSATH 3aKOHBI XUMUH
JUISL PEILICHHS] TUIIOBBIX
3amad

XopoI1o ymeeT IpUMEHSTh
3aKOHbI XUMMH JUIS
pelIeHuUs THIOBBIX 33124

B coBepmiencTtse ymeer
MPUMEHSATH 3aKOHBI XUMUH
JULSL PEILICHHS TUIIOBBIX
3ama4
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6a30BbI¢ 3HAHUS
€CTECTBEHHO-HAy4YHOTO U
MaTEMaTHYECKOTO LIUKIIOB
[IPU peLICHUH
CTaHIAPTHBIX
npo¢ecCHOHATBHBIX 33124

08.03.01 CtpouTtenbcTBO

OIIK-1. CriocobeH pemmaTs
3a/1a41 podeccHoHanbHON
JISSITENILHOCTH Ha OCHOBE
HCIOJIb30BAHMUS
TEOPETHYECKUX U
[PAKTHYECKUX OCHOB
€CTECTBEHHBIX H
TEXHUYECKHUX HayK, a
TAKKE MaTeMaTHIECKOro
armapara

12.03.01
IIpudopocTpoeHue

OIIK-1. Ciocoben
OPUMEHSTh
€CTECTBEHHOHAYYHbIC H
0O0IIEHHKEHEePHBIC 3HAHMUS,
METO/IbI MATEMATHYECKOTO
aHaNN3a 1 MOJCTUPOBAHUS
B MH)KEHEPHOH
NIeATEbHOCTH, CBI3aHHOM
C MPOEKTUPOBAHHEM U
KOHCTPYHPOBaHHEM,
TEXHOJIOTHAMU
MPOM3BOACTBA MPHUOOPOB U
KOMIUIEKCOB IIINPOKOTO
Ha3HAYECHUS

15.03.01
MaumHocTpoeHue
15.03.06 MexaTpoHuka u
PO0OTOTEXHHKA

OIIK-1. Criocoben
NPUMEHATH
€CTECTBEHHOHAYYHBIE U
00ILIIeHH)KEHEPHBIE 3HAHMS,
METO/IbI MATEMATUYECKOTO
aHAIN3a ¥ MOJIETIUPOBAHUSI
B IPO(EeCCHOHAIBHOM
JIEATENLHOCTH

15.03.04 ABToMaTH3anus
TEXHOJOTHYeCKHX
MpoIeccoB

OIIK-1. ITpumenAaTs
€CTECTBEHHOHAYYHBIC
0O0IIeHHKEHEPHBIC 3HAHMUS,
METO/BI MATEMAaTHIECKOTO
aHaJN3a U MOJCITUPOBAHUS
B npo)ecCHOHATbHON

Buaagers B6 ocHOBHBIMU
3aKOHAMH XHUMUHU 1
MPUHIUIIAME X
MIPUMEHEHUsI TIPU PELICHUH
3a/1a4.

He Biiageer 0oCHOBHBIMU
3aKOHAMHU XHMHHU K
MPUHIAIIAMEA HX
NPUMEHEHUS IPU PELIeHUH
3a/1a4.

TlocpencTBeHHO BiajgeeT
OCHOBHBIMH 3aKOHAMH
XUMHHA U OPHHIMIIAMA HX
MPHUMEHEHUS NP PEIICHUU
3ajad.

Xopolo Biaaeer
OCHOBHBIMH 3aKOHAMH
XAMUH U TPUHIATIAMA HX
MIPUMEHEHUSI IPU PELICHUH
3a1ad.

B coBepiueHcTBe Biageer
OCHOBHBIMH 3aKOHAMH
XUMHH U TPHHIUTIAMA HX
MIPUMEHEHUsI TIPH PELICHUH
3a/1a4.
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JACATCIIbHOCTH

21.03.01 Hedrerasosoe
neJ1o;

21.03.02
3emieycTpoiicTBO U
Ka/IacTphI;
22.03.01
MarepuaiioBe/ienne u
TEXHOJIOTHH MaTepHAJI0B;

OIIK-1. CriocobeH peraTh
3a/1a41 podecCHoHanbHON
JESTETbHOCTH IPUMCHSIST
METO/IbI MOZICTMPOBAHHS,
MaTeMaTHYECKOro aHajn3a,
€CTECTBEHHOHAYUHBIC U
O0LICHHKCHEPHBIC 3HAHUS

23.03.01 TexuoJiorust
TPaHCHOPTHBIX
MPOIECCOB

OIIK-1. Ciocoben
TMPUMEHATH
C€CTCCTBCHHOHAYYHBIC U
06IlIeI/IH)KeHepHLIe 3HaHUA,
METO/Ibl MATEMATHUYECCKOI'O
aHauM3a u
MO/1eJIMPOBaHHUs B
npogdeccHoHATLHOIM
AeATEeJIbHOCTH

27.03.01
Cra”gapTu3zauus u
MeTPOJIOTHSI;
27.03.03 Cucremusblit
aHAJIN3 U yIIpaBJIeHne;
27.03.04 YnpasJjeHue B
TeXHUYECKHX CHCTEMAX;

OIIK-1. Cnoco6en
AQHAJIM3UPOBATh 3a1a9H
npoecCHOHATBEHOH
JIESITENILHOCTH Ha OCHOBE
TOJIOKEHUH, 3aKOHOB U
METOJIOB B 00J1aCTH
€CTECTBEHHBIX HAYK U
MaTeMaTHKH

27.03.05 UunoBaTnka

OIIK-1. Cnocoben
AQHAIM3UPOBATh 331a9H
npo¢eccHoHaTbHON
JIESTENLHOCTH Ha OCHOBE
TIOJIOKCHHH, 3aKOHOB 1
METOJIOB B 00J1aCTH
MaTEMAaTHKH,
€CTECTBEHHBIX U
TEXHUYECKUX HAayK

28.03.03
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HanomaTepuaiibl

OIIK-1. CriocobeH pemaTs
3a/1a41 podecCHoHanbHON
JIeSITENIbHOCTH Ha OCHOBE
[PHMEHCHUS
€CTECTBEHHOHAYYHBIX H
0O0IEMHKEHEPHBIX 3HAHUH,
METO/I0B MATEMaTHIECKOTO
QHAIN3a ¥ MOJICTIMPOBAHHS

18.
18.03.02 DHepro- u pecypcocdeperaiomue

03.01 XumMuuyecKast TEXHOJIOT U
npolecchl B XHAMHYECKOIi TEXHOIOTHH, HepTeXHMHH H OMOTEXHOJIOTHH

OIIK-2.
Cnoco6eH UCIoNb30BaTh
MaTeMaTHIECKHe,
¢m3nueckue, GpU3HKO-
XAMHYECKUE, XUMUYECKUE
METO/IbI JUIS PELICHHS
3a1a4 npodeccuoHaIbHON
JIeATENbHOCTH

19.03.04 TexuoJsiorus
MPOAYKIMH H
OpraHu3anuu

001IeCTBEHHOTO MU TAHMS

OIIK-2. Cnocoben
TIPUMEHSTH TEOPETHICCKHE
OCHOBBI
(yHIaMEHTAIBHBIX
JUCLMIUIMH OPH PEUICHUN
3a1a4 npodeccuoHaIbHON
JIeATENbHOCTH

OIIKA-2.1
JleMoHCTpHpYET 3HaHKE
OCHOBHBIX 3aKOHOB
€CTECTBEHHBIX U
MaTEMAaTHYECKUX HAYK IS
pELIEHUs THIIOBBIX 3a]a4

3naTh 36 OCHOBHbBIE
3aKOHbI XUMHH, METOIbI
MaTEeMaTHYECKOTO aHaIn3a
U MOJICITUPOBAHHUS
MIPUMEHHUTEIIBHO K
XHUMHYECKHUM ITpOLIeccam

He 3Haet ocHOBHBIE
3aKOHBI XMMHH, METOJIbI
MAaTEeMaTHYECKOTO aHaJIi3a
U MOJICTUPOBAHUS
NPUMEHUTEIBHO K
XHUMHYECKHM IpOIeccam

IlocpencTBeHHO 3HaeT
OCHOBHBIC 3aKOHbI XUMHUH,
METOIbI MATeMaTHIECKOTO
aHaIM3a ¥ MOJIETUPOBaHUS
MIPHUMEHUTEIBEHO K
XHMHYECKHM IIpoIeccaM

X0poI1110 3HAET OCHOBHBIE
3aKOHBI XUMHH, METOJIbI
MaTeMaTHYeCKOro aHaIu3a
U MOZIEITHPOBAHHS
HIPUMEHUTEIBHO K
XHMHYECKUM IIpoLeccam

B coBepiuenctse 3HaeT
OCHOBHBIC 3aKOHbI XHMHUH,
METO/BI MATEMaTUIECKOTO
aHaJIN3a 1 MOJEIUPOBAHUS
MIPHUMEHUTEIBHO K
XHMHYECKHM IpoIeccam

YMeTb Y 6pUMEHATh
3aKOHBI XUMHH [IJIs1
pelIeHNs TUITOBBIX 3a/1a4

He YMEET NNPUMEHSATH
3aKOHBI XUMHHU I
peuIeHns TUITOBBIX 3a1a4

HOCPBZ[CTBGHHO ymeer
NPUMEHATH 3aKOHBI XUMHHU
JUIA PEIICHUA TUITOBBIX
3a1a4

Xopo11o yMmeeT NpUMEHSTh
3aKOHbI XUMMH VIS
pELIEeHUS THIIOBBIX 33134

B COBEPLIICHCTBE YMEET
NPUMEHATH 3aKOHBI XUMHU
JUIA PEIICHUA TUITOBBIX
3aa4

Buagers B6 ocHOBHBIMU
3aKOHaMH XUMHH U
MPUHIIUAIIAMH UX
MPUMEHEHUsI TIPU PELICHUH
3aja4.

He Biiageer 0oCHOBHBIMU
3aKOHAMH XUMHHU K
MIPUHLIUIIAME UX
TPUMEHEHUS TIPU PEIICHUN
3a/a4.

TlocpencTBeHHO BiageeT
OCHOBHBIMH 3aKOHAMH
XMMHUH U IPUHLIUIIAMA UX
MPUMEHEHUsI TIPH PEIICHUH
3aj1a4.

Xoporo Biageer
OCHOBHBIMM 3aKOHAMH
XMMHH ¥ IPUHLIUIIAMA X
MPUMEHEHUSI TIPU PELICHUH
3aj1a4.

B coBepiieHcTBe Biageer
OCHOBHBIMH 3aKOHAMHU
XHUMHUH U IPUHIUIIAMHA X
MIPUMEHEHUsI TIPH PEIICHUH
3a1a4

13.03.01 TenJio3HepreTUKa U TEMJIOTEXHUKA;
13.03.02 DJieKTPOIHEPreTHKA U JIEKTPOTEXHHKA

OIIK-3 Crniocoben
MIPUMEHSITh
COOTBETCTBYIOLIHH
(hU3MKO-MaTeMaTHIECKHIT
arapar, MeTo/Ibl aHaJIN3a
U MOJICTHPOBAHUS,
TEOPETHYECKOTO
9KCIIEPHMEHTAIBHOTO
HCCIIeIOBAHMUS TPH
peureHnu
poecCHOHANBHBIX 3324

OIIKA-3.1
JleMOHCTpHpYET 3HaHHE
OCHOBHBIX 3aKOHOB
€CTECTBEHHBIX
MaTeMaTUYECKUX HAyK JUIs
pElIeHNs TUTIOBEIX 33124

3naTh 36 OCHOBHbBIE
3aKOHBI XMMHUH, METOJIbI
MaTEeMaTHYECKOTO aHaIn3a
1 MOJICITHPOBAHHS
MIPUMEHUTEIBHO K
XHMHYECKHAM IIpoIieccaM

He 3naet ocHOBHBIE
3aKOHBI XHMHH, METOTbI
MaTeMaTHYECKOT0 aHaJi3a
U MOJIETUPOBAHUS
MIPUMEHUTENIBHO K
XHUMHUYECKHUM IIpoIieccam

ITocpencTBeHHO 3HaET
OCHOBHBIC 3aKOHBI XUMUH,
METOJIBl MATEMaTHIECKOTO
aHaM3a ¥ MOJEIUPOBAHUS
MPUMEHUTENBHO K
XMMHUYECKHUM ITpoLieccam

Xopo111o 3HaeT OCHOBHbIE
3aKOHbI XUMHHU, METOIbI
MaTeMaTHYEeCKOTo aHaIHu3a
U MOZETHPOBAHUS
MIPUMEHUTENBHO K
XUMUYECKHM IIpoIieccamMm

B coBepmiencTse 3HaeT
OCHOBHBIE 3aKOHBI XUMUH,
METO]Ibl MATEMaTU4ECKOTO
aHaJIN3a U MOJENUPOBAHUS
TPUMEHUTENBHO K
XMMHUYECKHUM ITpoLieccam

YmeTb Y6 npuMeHsTh
3aKOHBI XUMHUH TS
PEIICHNS TUTIOBBIX 3a/1a

He ymeer npumensts
3aKOHBI XUMMH JUIS
PpelIeHus] TUTIOBBIX 32124

ITocpencTBenno ymeer
MPUMEHSATH 3aKOHBI XUMUH
JUISL PeILIeHHs] TUIIOBBIX
3amad

Xopo1o ymeeT NIpUMEHSTh
3aKOHBI XUMMH JUIS
pelIeHus TUIIOBBIX 33124

B coBepmiencTtse ymeer
TIPUMEHSATH 3aKOHBI XUMUH
UL peILIeH s TUIIOBBIX
3ama4

Baagers B6 ocHOBHBIMU
3aKOHaMH XUMHH U
MPUHIAIAME X
MIPUMEHEHUS TIPH PEIICHUH
3a1a4

He Biajgeer 0CHOBHBIMHU
3aKOHAMU XUMHHU K
MPUHIHAIAMEA HX
MPUMEHEHS TIPU PEIIeHUN
3a1a4.

TMocpencTBeHHO BiajeeT
OCHOBHBIMH 3aKOHAMH
XUMHH U TPHHIUIAMA HX
[IPUMEHEHUSI TIPH PEIICHHH
3a1a4.

Xoporo BrajgeeT
OCHOBHBIMH 3aKOHAMHU
XHMHUH U IPUHIHIAMH HX
TIPUMEHEHUS NIPH PEIICHUI
3ajau.

B coBepiueHcTBe Biajeer
OCHOBHBIMH 3aKOHAMHU
XUMHH U TPHHIUTIAMA HX
[IPUMEHEHHSI TIPH PEIIeHHH
3a1a4
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KOI[, HanpaBJICHUE NIOATOTOBKU — IJIA 06yqa}0mnxc;1 110 HAIIpaBJICHUAM IMOATOTOBKH, PEATTN3YEMBIM 110

KAPTA

00ecreYeHHOCTH TUCHUIIJIMHBI Y4e0HOH M Y4eOHO-MeTOoUYeCKOi JTUTepaTypoil
Jucrurinaa — XUMAS

MHAWBUAYAJIbHBIM O6pa30BaTeJ'H)HLIM TPpacKTOpUAM

(Mmxenepusiii crannapt TUY, OakanaBpuar)

[Tpunoxenne 2

1/

HasBanue yueOHOTO, y4eOHO-
METOIMYECKOTO H3/IaHMs, aBTOP,
M3JaTeNbCTBO, BU U3aHHUs, TOJ
W3aHus

KomuuectBo
JK3EMIULIPOB B
BUK

KoHTHHTeHT
oOyyaronmxcs,
HCTIONB3YIOIINX

YKa3aHHYIO

JUTEpaTypy

O0ecre4eHHOCTh
o0yJaronmxcst
JIUTEPATypPOH,

%

Hamaue
JJIEKTPOHHOTO
Bapuanra B ObC

(+1)

I'muaka, H.JI. O6mas xumus [ Tekcer]:

yuebHoe ocobue I CTyIEHTOB
HEXUMHUYECKHX CIICIHAIbHOCTEI
By30B / H. JI. ['muuka; pex.: B. A.
Tlonkos, A. B. babkos. - 17-¢ u3.,
nom. u iepepad. - M.: FOpaiit: U]
IOpaiir, 2010. - 886¢. rpud
MHHOOPa30BHUS

30

30

100

I'munka, Hukomnait JleonnmoBud.
OO0u1as Xxumus B 2 T. : y9eOHUK AT
By30B. T. 1 / H. JI. I'muuka. - 20-¢
U3, rep. u jgom. - M : U3ngarenscTBo
FOpaiit, 2023. - 353 c. - (bakanasp.
Axanemnyecknii kype). - URL:
https://urait.ru/bcode/512502 .

Op*

30

100

I'munka, Huxomnaii JleonnmoBud.
OO0u1as Xumus : y9eOHHK JJIs BY30B.
T. 2 /H. JI. I'nunka. - 20-e u3z., nep.
u jon. - M : U3natensctso FOpaiit,
2023. - 383 c. - (bakanasp.
Axanemnuecknii kype). - URL:
https://urait.ru/bcode/512503

Op*

30

100

Oomias xumus: yaeOHOe mocoodue mo
nucuuiuinge "Xumusg" K
CaMOCTOSITENILHON paboTe CTyJeHTOB
HEXUMHYECKUX CICIUATBHOCTEH
ouHOH (popmbl 00yuenus / JI. 1.
Annpuanosa, A. I1. [TaeBa
;TroM[HI'Y. - 2-e u3x., mepepad. u
o - Tromens: TroMIHI'Y, 2014. -
102 c.

45

30

100
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