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PabGouass mporpamMma cocrtaBiieHa ¢ y4€ToM TpeOoBaHui DenepaqbHOTO TOCYAAPCTBEHHOTO
oOpaszoBarensHOro crangapra (mpuka3 Ne 922 ot 07.08.2020) nmo nHampasienuto moarotoku 18.03.01
XuMHIUYecKast TEXHOJIOTHUS 1Jist Mpoduitst « TeXHOIOTHS HEOPTaHMYECKUX BEIIECTBY Ha OCHOBAaHUH yUeOHBIX
1aHOB Habopa oOyuarommxcs 2022 roxa.

Pa3pabotunk nporpaMmsl:

ITpodeccop P.X. Xy3uaxmeTtoB

COI'JIACOBAHO

Pabouast mporpamMmma paccMoTpeHa u oaoOpeHa Ha 3acegaHuu Kadenpel «TexHomoruu
HEOPraHUYECKHUX BEILIECTB U MATEPUAJIOBY, MTPOTOKOJ OT 25.05.2022 r. Ne 11.

3aBenyromuii kapenpoit  Cozcnacosano A.V. XaupuHoB

YTBEPXKXIAEHO
Hauvansauk nentpa Y ML Ymeeporcoaro JLLA. Kuraepa



1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

HCJI}IMI/I OCBOCHHUA OUCIHUIIIINHBI «BBGI[GHI/IG B CIICOHUAJIBHOCTH "TCXHOJIOFI/ISI HGOpFaHI/I‘-IeCKI/IX
BENIECTB"» SIBIIAIOTCS:
OCHOBHOI>'I IICJIBIO OCBOCHHUA JUCHUIIIIMHBI ((BBGI[CHI/IC B CIICOHUAJIBHOCTBb» ABJISICT-CA. — O3HAKOMJICHUEC
CTYJICHTOB C OCOOEHHOCTSIMU 00Y4YEeHUS 110 BEIOPAHHOMY HAIpaBJie-HUKO «XUMUYECKAsi TEXHOJIOTHS,
— CO31aHHUC TeOpeTI/I‘-IeCKOI‘O q)yHI[aMCHTa JUIA I/I3y‘-IeHI/I$I BCEX I[pyI‘I/IX XUMHNYCCKHUX NUC-ITUIIIINH,
— ¢hopMupoBaHKe 0a30BBIX 3HAHUHA O TEXHOJOTUH HEOPTaHUYECKUX BEIIECTB.
B pe3ynbrate 0ocBOeHHS Kypca CTYACHTHI MOJTYYaroT epBUYHBIC Hanboee o0Iue mpeacTaBieHus: 00
OCHOBHBIX 00pa30BaTeNIbHBIX MPOTPaMMax, OCHOBHBIX TPEOOBAaHUAX K MPO(PECCHOHATILHON TTOATOTOBKE,
OCHOBHBIX HaIpPaBIEHUSIX HAyYHO-UCCIIEIOBATEIbCKON e TEIbHOCTH Ha Kadeape, a TakxKe 0
MIPOM3BOJICTBE Han0o0JIee KPYIMTHOTOHHAKHBIX HE-OPTaHUYECKHX BEIIECTB.
B pe3ynbpTaTe ocBoeHHs Kypca CTYACHTHI MOIYYaloT TaK)Ke MEPBUYHbBIC MHXEHEP-HbIE HABBIKU —
OCBaMBAIOT METOJIUKY MTPOBEACHUS PA3TMIHBIX PACUETOB (TEPMOJUHAMHU-YECKUE, TEXHOJIOTHUECKHUE U
T.1.).

2. MecTO TUCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMbl
Hucnurnnuna «BBejaeHue B crenuaibHOCTh "TEeXHOI0THsS HEOPraHUYECKUX BEIIEeCTB'"» OTHOCUTCS
K (hopMHUpYEeMOii yuacCTHUKaMHU 00pa3oBarenbHbIX oTHomeHnr yacti OOI u popmupyet y oOyqarommxcs
o npopuino «TexHOmorusl HeOPraHMUECKUX BEIIECTB» Ha0Op 3HAHUN, YMEHHI, HABBIKOB U KOMITETEHITHI.
Jns ycmemHoro OCBOEHUs JucHUIUIMHBI  «BBegenme B cneumanbHOcTh  "TexHomorus
HEOpPraHMYeCKUX BellecTB"» oOyuaromuiicss mo HampaBieHuto moarotoBku 18.03.01 «Xumuueckas
TEXHOJIOTHS» TOJKEH OCBOUTH MaTepHall MPEIISCTBYIOMINX TUCIUTLIINH:
1. O6mrast ¥ HeOpraHUYEeCcKass XUMUS
2. dusuka
Hucnurnnuna «BBenaeHue B crenuaabHOCTh "TEXHOIOTHS HEOPraHWYECKUX BEIIECTB"» SBISICTCS
MPEANIECTBYIONIEH U HEOOX0IUMA ISl YCIIEITHOTO OCBOCHHMSI TOCTEAYIOIINX JTUCIUTIINH:
1. OcHOBBI MPOEKTHUPOBAHUS XUMHUKO-TEXHOJIOTMYECKUX MPOU3BOJICTB
2. [ToxroToBKa K MpoIeaype 3allUThl U 3alIUTa BRITYCKHOW KBATH()HUKAITMOHHON paOOTHI
3. [IpoGnemb1 xuMu3auu
4. YyeOHas mpaKkTHKa (03HAKOMHUTEIbHASI IPAKTUKA)

3. Komnerennuu odyuarwmuierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHS THCIIATITHHBI

IK-2 Cnoco0eH ocyliecTBIATH TEXHOJOTHYeCKUH MPoLece 1Mo MoJy4YeHHI0 HeOPraHu4eCKUX BellecTB M MATepUAJI0B
B COOTBETCTBHM C PerjaMeHTOM U H3MepPSATh OCHOBHbBIE apaMeTPhl TEXHOJIOTHYECKOro Mmpomnecca

[IK-2.1. 3HaeT 0 COCTOSTHUHU U MEePCIIEKTUBAaX Pa3BUTHUS CIPEBOM 0a3bl, CTPYKTYPHI IPEANPHUATHI OTPACiIn, OOLTIX
3aKOHOMEPHOCTSAX U IMPUHIMIIAX MepepadOTKU pa3INYHBIX BUIOB CHIPhS, IPUHIMITHAIBHBIE TEXHOIOTHIECKHE CXEMBI
MIPOM3BOJICTBA JIJIsl PELICHHs 33124 PO(eCCHOHANBLHOMN JIeSITeIbHOCTH

[IK-2.2. YMeet pa3zpabaTsIBaTh U ONTHMHA3HPOBATH CXEMBI TPON3BOICTBA HEOPTAHNIECKHX BEIIECTB M MAaTEPHAIIOB, TAKKE
CHOCOOBI YTHIIN3AIMU OTXO0B IPOM3BOACTBA ITHX BEILECTB

[IK-2.3. Bnaneet HaBbIKaMU pabOTHI C TEXHOJIOTHYECKON TOKYMEHTANHEH, TOTOB MIPOBOUTH BEIOOP BCIIOMOTATEIEHBIX H

OGCJ’Iy)KI/IBaIOHII/IX CHUCTEM TCXHOJIOT'MYECKOI'O IMpo1ecca
B pesyabTare 0cBOCHHSI TUCHHUIINHBI 00Y4AI0IIHIICS 10JIKEH

3HAaTh:

- TeXHOJ'IOFI/I'-IeCKHﬁ npouecc 110 nonyqumo HeOpFaHI/IquKI/IX BCIIICCTB
— OCHOBHBIE MTapaMeTpbl TEXHOJIOTMYECKOTO MPOoIecca,

- CBOMCTBA CBIPbS U IIPOAYKLIUH

YMmerh:



- OCYHICCTBIIATH TEXHOJIOTHYSCKHI IMponeCC 1Mo MOTYYCHUIO HCOPraHNYCCKNX BEIICCTB B

COOTBCTCTBUH C PCTIIAMCHTOM Ha OTACIIBHBIX YUaCTKax NPOU3BOJACTB IO PYKOBOACTBOM OIBITHBIX

HaCTaBHHUKOB

- OCHUBATb COCTOSHHUEC IIPOU3BOACTBA I10 IIOKa3aHUAM HpI/I60pOB

- OICHUBATh KAa4C€CTBO UCXOAHOI'O ChIPbA U TrOTOBOH IMPOAYKIMU pa3JIMYHbBIMH MECTOdaMU

Baagern:

-HaBBIKaAMH OCYHICCTBJICHUSA TEXHOJOTHUYCCKOI'0 MMpouecca 1o mnojIy4CHrui0 HCOPTraHM4CCKUX BCIICCTB

B COOTBETCTBUU C PErIaMCHTOM Ha OTACJIbHBIX Y4aCTKaX IIPOU3BOACTB

-HaBbIKaAMM IIPHUHATHA PCUHICHUA B KPUTUUCCKHUX CUTYyalluAiXx,

4. CTPYKTYpa M cojiep:KaHue TUCHUIIIHHbI
OO6mast TpyA0EMKOCTh JUCIMIUIMHBI COCTABIISIET 4 3aueTHbIE eIMHUIBI, 144 yaca.

Buzbl yaeOHo#t paboThl (B yacax) OreHOUHBIE CPECTBA
Ne Paznen Ceme- JUTA IPOBEICHUS
Ipaktryeckue | JlabGopa- o
n/m JUCLUUTUTAHBI cTp Jlexuus KCP CPC TEKYILEH U MPOMEKY-
3aHATHUSL TOPHBIE .
TOYHOM aTTecTaluu
1 2 3 4 5 6 7 8 9
Ob6mas KontponbHas pabora
1. | xapakrepucTHKa 3 1
CICIHANTEHOCTH
Xumuyeckas
2. | TEXHOJIOTHSA KaK 3 1 7
HayKa
Hroro no 3 2 7
ceMecTpy
Coipbe PasHoypoBHEBBIE 3a1a4uK
1. | xXuMu4eckou 5 0,5 1 5 20 W 3a1aHUS
MIPOMBIIICHHOCTH
IIpownzBoxacTBO PacuerHo-Tpaduueckas
MIPOJYKTOB pabora
2. | OCHOBHOrO 5 0,5 1 5 50
HEOPraHHYeCKOTo
CHHTE3a
IlepcnexTHBBI ITpoexr
3. | pasBurus THB B 5 0,5 1 5 25
CTpaHe
IIpowusBoacTBeHHAS KontponpHas padora
4. | mpakTuka 5 0,5 1 5 10
CTYACHTOB
JAnddepennupoBanublii
Wroro no 5 2 4 20 105 3a-:2$ IIC)OHTp(I))JILHaﬂ
cemecTpy
pabora

5. CoaepikaHue JIEKIMOHHBIX 3aHATHIA M0 TeMaM

e MHpukaTopsl
. /_n Paznen nucumninHb Yacer Tema NeKIMOHHOTO 3aHATHUS JIIOCTHXKEHHUS
KOMITETEHITUH
1 2 3 4 5
1. | O6mas xapakTepuUCTHKa CIIEIIHATLHOCTH 1 CrienuanbHOCTh «XHMHYECKas IK-2.1

TEXHOJIOI'USI HCOPTAaHUYICCKUX
BCIICCTB» (HpCHMCT, ocib,
3aJa4yu U COACpIKaHUC KypcCa,
NepeUCHb KBaHI/I(I)I/IKaIII/Iﬁ u
,HOH)KHOCTeﬁ BBIITYCKHUKA,

KB (DUKAITMOHHAS

XapaKTePUCTHUKA)




P a3acs JUCHUIIIINHBI

Yacel

Tema JICKIIMOHHOI'O 3aHATHA

HupukaTopst
TIOCTHKEHHUS
KOMIICTCHIIMH

2

4

5

XuMu4eckass TEXHOJOTUs KakK Hayka

Uctopus pa3BUTHS XUMUYECKUX
3HAHUN U XUMHYECKOM TEXHUKHU
(peMecneHHOro MPOU3BOICTBRA,
JOCTIIKCHUS alIXUMUH,
3apOKJIEHHE COBPEMEHHOMN
XUMUH)

IK-2.1

ChIpbe XUMHYIECKOH POMBIIIIICHHOCTH

0,5

OO0mras XapaKTepUCTHKA CHIPHS
(OCHOBHBIE TIOHATHS, CBIPBSL,
KITaCCU(HUKAIINH CBIPBS, KAYECTBO
CBIPbSl M KAYECTBO MPOIYKIINH,
BOJIa B XUMHYECKOH
MPOMBIIICHHOCTH, BUABI 1
WCTOYHHMKHU SHEPTHH)

I1K-2.2

HpOH?,BOZ[CTBO MPOAYKTOB OCHOBHOT'O
HCOPraHU4€CKOro CUHTEC3a

0,5

[Tpou3BOACTBO aMMEaKa
(cBoiicTBa, 00JIACTH IPUMEHEHNS,
XAMH3M TMPOLIECCOB, CXEMBI
OPOM3BOACTBA, OTXOIbI)

IK-2.2

Ilepcnexrtussl pazsurus THB B cTpane

0,5

OcCHOBHBIE TTPOOIEMBI
MPOM3BOJICTBA Hanboiee
KPYIMHOTOHHa)KHBIX TEXHOJIOTHH
HEOPraHMYECKHUX BEIECTB
(cbIpBEBBIE, 3KOJIOTHYECKUE,
HSKOHOMHYECKHE U T.1.)

IK-2.1
IK-2.3

HpOI/ISBO,I[CTBeHHaﬂ IIpaKTHUKa CTYACHTOB

0,5

[TponsBoCTBEHHAS MPAKTHKA
CTYZCHTOB Ha NPEANPUATUIX
(11emM MPaKTHUKH, COAEPIKaHHE,
OpraHu3aIs)

IK-2.1

BCET'O

6. Conep:kaHue MPaKTHYECKUX/CEMUHAPCKUX 3aHATHI

Paznen QuCIUIIINHBL

Yacel

Tema 3anaTus

Wuaukatopsl
JIOCTHOKEHHS
KOMITIETEHIINN

2

4

6

CBIpBC XUMHYCCKOU MMPOMBIINIJICHHOCTH

HepBI/I‘IHLIC TEPMOJUHAMHUYCCKUEC

pacueTsl -TeToBoi 3 GeKT peakIuid, -
KOHCTaHTa PaBHOBECHS U T.JI. -pacueT
(a30BOTO COCTaBA CHIPHS MO JAHHBIM

XHMHYECKOTO COCTaBa, -PacueThl
CBIPbEBBIX KO HHIMEHTOB U T.JI.)

IK-2.1

ITpon3BOCTBO MPOTYKTOB OCHOBHOTO
HEOPraHMYECKOTO CHHTE3a

Pabora B WORD - 0Oi10kx-cxema

IIPOU3BOJICTB ITPOJAYKTOB OCHOBHOT'O
HEOPraHN4YCCKOTO0 CUHTE3a (KI/ICJ'IOTI)I,

IIETIOYH, COJIH, YIOOpEHHs) -cXemMa
MaTepUAIbHBIX ITOTOKOB U T.11.) -

rpa(bnqecxaﬂ BU3yaJIn3alnd JaHHBIX -

OCHOBBI pacyeTa MaTepUATLHOTO
OajlaHca

IK-2.2

ITepcnexruss! pazsurust THB B cTpane

Pa6ora B Power Point -pa3zpaboTka

MPE3CHTALINA 110 TEMEC ((COBpeMeHHBIe

TEXHOJIOTUH HanboJee
KPYITHOTOHHAQ)KHBIX IIPOU3BOJACTB
HEOPTraHMYECKUX BEIICCTBY

IK-2.3

HpOI/I3BOJICTBCHHa$[ IIpaKTUKa CTYJICHTOB

Jucranmonsoe obydenue B Microsoft

Teams -npoBeeHUE JEKIUHN -

MIPOBEICHUE MPAKTHICCKUX 3aHITHH

IK-2.1

BCEI'O

7. ConeprxaHue J1a00paTOPHBIX 3aHATHIT
[TpoBenenue 1abOPaTOPHBIX 3aHATHI HE MPEAYCMOTPEHO YUEOHBIM IIAHOM




8. CamocTonTeIbHAs padoTa

TeMbl, BRIHOCUMbBIE Ha CAMOCTOSITENILHYIO
paboty

Yacwl

®opma CPC

HNupukaTopst
TIOCTHIKEHHUS
KOMIIETCHIIMHU

2

5

6

WHTepHeT-nIoNCcK yuyeOHO-HayYHOH
nHpopManuK 1o BHIOpaHHOH Teme (T10
TEXHOJIOTHH MPOAYKTOB OCHOBHOTO
HEOPTaHMYECKOTO CHHTE32)

BBINOJTHEHHE PacueTHO-TpaduuecKoi
paboTsl

IK-2.1

PI'P — pacder da3oBoro cocraBa CHIpBS 110
JIAHHBIM €T0 3IEMEHTHOTO COCTaBa

20

BBIMOJTHEHHE PacueTHO-TpaduIecKoi
paboTHI

I1K-2.2

PI'P — pacueTrsl TepMOIUHAMUUYECKHE
(areprus [m0O6ca, KOHCTaHTa paBHOBECHS),
PI'P — pacueTbl TEXHOJIOTHUECKUE
(cpIpbeBbIe KO3(PPHUIIUCHTHI, BBIXO]]
TOTOBOIO MPOAYyKTa U T.A.), PI'P —
COCTaBJIEHHE MaTepuallbHOTO OanaHca
MPOAYKTOB OCHOBHOTO HEOPTaHUUECKOTO
cunre3a (B tabnmunax EXCEL), PTP —
COCTaBJICHUE CXEM MaTepHaJIbHBIX IOTOKOB
(TIpOIyKTOB OCHOBHOT'O HEOPTraHUYECKOT'O
cuHTe3a) B Tabmmax WORD

50

BBITIOJIHEHHE PacYeTHO-TPpadHIeCcKOit
paboThI

IK-2.1
IK-2.3

— oopMIIeHHE TIpe3eHTanny pedepaTon
(ceipbe ams THB, TexHOMOTHS IPOTYKTOB
OCHOBHOTO HEOPTaHWYECKOTO CHHTE3a,
nepcreKTiBHbIe TexHojaorud THB u T.1.) —
odopmieHHE TPE3EHTAIIH MUHU-TIPOSKTOB
TI0 CYIIECTBYIOIINM TEXHOJIOTUSIM
MPOAYKTOB OCHOBHOTO HEOPTaHUUECKOTO
CHHTE3a WJIN TIePCIeKTHBHBIM
TEXHOJIOTHSIM HEOPTaHUYECKUX BEIIECTB
(110 BBIOODY)

25

BEITIOJTHEHHUE Pa3HOYPOBHEBHIX 3a/1a4 U
3aJaHUN

[K-2.2

- MOCEIEHNE HAYyYHO-UCCIIEI0BATEILCKOIO
Y TIPOEKTHOTO UHCTUTYTA, HAYYHOTO
yapexxaenus (HUIU «TexHomomnwcey,
IIHUUT Eeonnepyn, Texnonapk «Haes» u
T.J1.)

10

BBIITIOJITHCHHUC pa3Hpr0BHeBI>IX 3a1a4 u
3aJaHuH

IK-2.2

BCETO

112

8.1 KonTpoJnb camocTosiTe1bHOM Pad

OThbI

TeMmbl, BBIHOCUMBIE HA CAMOCTOSTEIILHYIO
paboty

Yacwr

®opma KCP

MNupukaTopsl
JIOCTHOKEHHS
KOMIIETEHIIUN

2

5

6

- TECTUPOBaHME HA PAKTHIECKUX 3aHATHIX
10 U3BECTHBIM TEXHOJIOTHSIM OCHOBHBIX
HEOpraHMYECKHUX BEIIECTB- (KHUCIIOT,
iesoyen, coyieid, MUHEpaIbHbIX
yaoOpeHuil): 4 BapuanTa, 5 TUTIOB 3a/IaHUH,
Bcero10 BOIpoCoB 10 KaKJOMy BapHaHTY,
3 3amanus no pabore ¢ I1K, mposepka
pacdera ChIpbEBbIX KOMIIOHEHTOB JIJIs
MPOM3BOJICTBA HEOPTAHMYECKUX BEIIECTB
(kucnoT, menoye, coyei, MUHEpaIbHBIX
ynoOpenuil) mo 1 BeIOpaHHOM TeMme, —
IpoBepKa TaOJIMI] MaTepUalIbHOTO OajlaHca
n3BeCTHBIX npousBocTs THB mo 1
BeIOpanHO# TeMe (B Tabimax EXCEL)

IIPOBEpPKa TCCTUPOBAHUA

IK-2.1
[1K-2.2

— IIpOBEpKa OJOK-CXEMBI H3BECTHBIX
npounsBoacTB THB 1o 1 BeIOpaHHOW TeMe
(8 WORD), nmpoBepka cxeMbl
MaTEepUATBHBIX TOTOKOB M3BECTHBIX
npounsBoacTB THB 1o 1 BeIOpaHHOW TeMe
(8 WORD), IIpoBepka depHOBHKA
MIPE3CHTAIINY H3BECTHBIX IIPOU3BOICTB

MPOBEpKa PacyeTHO-TpaPUIECKOM
paboThI

IK-2.1




HNupukatopsl
Yacol ®opma KCP JIOCTUKEHUS
KOMITETEHIINH

Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
n/n paborty

1 2 3 5 6

THB no 1 BeIOpanHoit Teme (B Power
Point)

3. | Opranu3zamnus y4eOHO! KOHpEPEHIH 5 3aclylIMBaHue AOKIaaa IK-2.2
«COBpEeMEHHBIC TEXHOJIOTUH OCHOBHBIX IK-2.3
BHUJIOB HEOPIaHUYECKHUX BEIECTB)» HA
3a4eTHOM 3aHsATHH, OlICHKa BBICTYIUICHHN
cryneHroB, TecTupoBaHHe HTOTOBOE Ha
3a4€THOM 3aHATHH (5 THUTIOB 3aaHHMH,
BCETO 25 BOTPOCOB, 5 3a1aHuii IO paboTe ¢
1K)

4. | OpraHuzanys ¥ MpoBeJIeHNE SKCKYPCHUil Ha 5 IIPOBEPKA PA3HOYPOBHEBBIX 3a/1a4 U IK-2.1
6a3s! npaktuku (HUU «TexHonomucy, 3alaHui
muaoTHEINA 1ex HUU «Texnomomucy,
TexHomapk «Maes» u T.4.)

BCET'O 20

9. Ucnosib30BaHuE PEHTUHIOBOI CHCTEMbI OLIeHKH 3HAHUI

[Tpu omeHke pe3yIbTaTOB JAEATEIHHOCTH OOYYAIOIIMXCS B paMKaX JIUCIUIUIHHBI «BBeneHue B
crenuanbHOCTh "TeXHOJOrus HEeOpraHMYeCKHX BelIeCTB"» HCIONb3yeTCsd PEeUTHHTOBas CHCTEMA.
MaxkcuMaabHOEC ¥ MUHUMAIILHOE KOJIMYECTBO OAJUIOB 1O PA3IUYHBIM BHJIaM Y4eOHOUW pabOThl ONUCAHO B
«[Tonoxennn o OaTbHO-PEHTHUHIOBOM CHCTEME OIICHKM 3HAHUU CTYIEHTOB U O0OECHedeHHs KadyecTBa
yaebHoro npomeccay PI'bOY BO KHUTY.

PeliTunroBas oneHka (GpopmMupyeTcs Ha OCHOBAaHHH TEKYIIEro W MPOMEKYTOYHOIO KOHTPOJsS. 3a
KOHTPOJIbHBIE TOYKU CTYACHT MOKET MOJYYUTh MUHUMAIBHOE M MAaKCHMAJIBbHOE KOJIMYECTBO OAILIOB (CM.
Tabnuny).

OueHoYHBIE CPeACTBA KoJa-Bo MuH.0a/1710B Makc.0a/1110B
5-ii cemecTp
Pa3HOypOBHEBBIC 3a/1a4M U 33JIaHUS 4 12 20
PacuetHo-Tpaduueckas pabora 1 24 40
KontpossHas pabora 1 24 40
HTtoro 60 100

10. OueHouHble cpeacTBa IS TeKYLIEr0o KOHTPOJS YCIeBA€MOCTH, INPOMeEKYTOYHOI
aTTecTally 110 HTOraM OCBOCHHS JMCIHIIIHHbI
OneHouHbIE CpencTBa ISl MPOBEACHUSI TEKYIIEro KOHTPOJIS YCHEBAaEMOCTH, IPOMEKYTOUYHOM
aTTeCTallud M UTOTOBOM aTTecTallMM pa3padaThIBAlOTCS COTJACHO MOJOKEHHI0 0 POHJaX OLEHOUYHBIX
CPEICTB, pacCMAaTPUBAIOTCA KaK COCTaBHasg 4acTh paboueil mporpaMMmbl U O(QOPMIISIOTCS OTIEIbHBIM
JIOKYMEHTOM.

11. UudopmannonHo-MeTOoAUYECKOE 00ecTiedeHre JUCIUIIMHBI

11.1. OcHoBHas JuTEpaTypa

[Ipu wusydenum gucuuiuinHel «BBegeHue B crnenuanbHOCTh '"TEXHONOTHUS HEOPraHUYECKUX
BEIIECTB'"» B KAYECTBE OCHOBHBIX MCTOYHUKOB MH(POPMAIIUHA PEKOMEHIYETCSI UCTIOIB30BaTh CIIEAYIONIYIO
JIUTEpaTypy:

OcHOBHBIC MCTOYHUKH MHPOPMALLUH KosmuecTBo 3K3eMILISIPOB

P.T. TTopdupsea, B.A. Xycuyrnunos, Beegenne | 58 sx3. YHULL ®I'BOY BO «KHUTY »
B TEXHOJIOTHIO HEOPTaHUYECKUX BEIIECTB
[YueOnuk] yueb. mocobue: Kazans : , 2007
W.II. Bpeyc, P.E. ®omuna, OCHOBBI TEXHOJIOTUH 136 sx3. YHUILL ®I'BOY BO «KHUTVY »
Heoprannueckux Bemiects [[Ipouee] TekcTbl
nexiuii: Kazans : , 2003
P. T. AxmetoBa, T. I'. Axmeros, B. M. Bycbirun https://e.lanbook.com/book/119611
[u 1p.], XuMuueckasi TEXHOIOTUs Pexxum noctyna: no noanucke KHUTY
HEOPraHWYECKUX BEIIECTB [ DIEKTPOHHBIN pecypc]|




yaebnoe nmocodue: Cankr-IlerepOypr : Jlanp,
2019

11.2. JomosHuTeIbHAS JIUTEPATYypPa
B kadecTBe [OMOJHUTENBHBIX HMCTOYHUKOB HWH(POPMALUK PEKOMEHAYETCS HCIIOJIb30BaTh
CJIEYIOIIYIO JIUTEPATYpPY:
JlonoJiHUTEe/IbHbIE HCTOYHUKH HH(OPMALIMU Kosan4yecTBo 3k3eMILISIPOB
, KazaHnckuii XuMHuko-TexHosiorudyeckui uHCTUTYT | 18 s3x3. YHULL ®T'BOY BO «kKHUTY»
uM. C.M. Kuposga [IIpouee] npocnekr: Ka3zans : ,
1970
, JIunepst Hayunbix mkoid KXTU-KI'TY [IIpouee] | 13 k3. YHULL ®T'BOY BO «KKHUTY»
: Kazans : HoBoe 3nanue, 2007
, BBIIIYCKHUKH - TOPAOCTb TEXHOJIOIMYECKOT0 11 sx3. YHUL] ®I'BOY BO «KKHUTVY »
ynuBepcutera [CrnpaBouHuk | KXTU-KI'TY
(1931-2000) : Kpatkwuii 6uorpad. CripaBOYHUK:
Kazans : , 2000

11.3. D1eKTpOHHBbIC HCTOYHMKHN HH(pOpMALNH

[Mpu wu3yueHun aucHUIUIMHBI «BBemenue B crenuanbHOCTh "TEXHOJIOrHsS HEOPraHUYECKUX
BelIeCTB"» MPETYCMOTPEHO UCIIOIb30BAHUE JICKTPOHHBIX HICTOYHUKOB HH(OPMAIIHH:
. Onexrponnsnii karamor YHULl KHUTY: Pexxum nocryma: http://ruslan.kstu.ru/
. OBC «Jlanb»: Pexxum poctyna: https://e.lanbook.com
. ObpasoBarenbHas miathopma «tOpaiity»: Pexxum nocryna: https://urait.ru/
. OBC «Znanium.com»: Pexum nocryna: http://znanium.com/
. OBC YuuBepcurerckas 6ubmuoreka omnaiiH: Pexum mocryna: http://biblioclub.ru/
. OBC IPRSmart: Pexxum gocrymna: http://www.iprbookshop.ru/
. OBC BOOK.ru : Pexxum mocryna: https:// www.book.ru/
. Hayunas snextponHas 6ubanoteka https://elibrary.ru/
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11.4. IlpodeccuonasibHbie 6a3bl JAHHBIX U MHGOPMAILHOHHBIE CIIPABOYHbIE CHCTEMbI

ba3p1 JaHHBIX:

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

I/IH(bOpMaL[I/IOHHBIe CIIPaBOYHBIC CUCTCMBbI

CrpaBouno-mipaBoBas cuctema «I’APAHT» [loctyn cBoOoHBINH: www.garant.ru
CrnpaBouno-npaBoBas cucreMa «Koncynbrantllntoc» loctyn cBo6ogHBIN: Www.consultant.ru

1. http://www.inorg.chem.msu.ru

2.http://www.chem.msu.su

3.http://books.academic.ru

4.http://edu.vgasu.vrn.ru

5.www.NanoNewsNet.ru.

6. Caiit o HaHoTexHosOrusAX B Poccuu [DnexTponHslil pecypce]: http://www. nanoware. ru/

12. MaTepuajbHO-TeXHHYECKOe o0ecneyeHne JUCIHIINHBI



JlutieH3upoBaHHOE TPOrpaMMHOE 0OeCTIedeHUE M CBOOOTHO PacCIpoCTpaHsIeMOe TPOrpaMMHOE
obecrnieueHre, B TOM YHCIIE OTEYECTBEHHOTO IIPOU3BOICTBA, UCIIOJIb3yeMOE B YI€OHOM IMpoIliecce Ipu
OCBOCHUHM TUCIUIUIMHBI «BBeAeHre B cCeNUAIbHOCTD ""TeXHOIOTUsl HEOPraHUYECKUX BEIIECTB' »:

Oducnsie u aenoseie mporpammbl: ABBY'Y FineReader 9.0 npod;
OducHsie u aenossie mporpammer: MS Office 2007 Russian;
Oducueie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
Oduchble u nenossie mporpammbl: MS Office 2010-2016 Standard
ApxuBarop 7 Zip
brnoknot Notepad
Sunexc bpaysep

Oducuele u aenossie mporpammsl: MS Office
Hayunoe I[1O PTC Mathcad Education University Edition
1O nnst mepeBoga ABBYY Lingvo x3 EBpormelickast Bepcust
CAIIP Ackon Kommnac 3D v14 «Koncynsrantl Litrocy
1O st konnekTuBHON padboTsl Microsoft Teams
CAIIP: CAIIP CAD Assyst System

Y4eOHble ayAUTOPUH I TPOBEICHUS YUEOHBIX 3aHATUI OCHAILIEHBI 000PYI0BaHUEM:
1.KomnbroTep/HOYTOYK ¢ BO3MOXXHOCTBIO MOAKIIIOYEHHS K ceTH «MHTepHET» M 00eCTIeYeHbl JOCTYIIOM B
ANEeKTpOoHHYI0 nH(popmannoHHyto cpeny KHUTY.

2.Ayano-BU3yalIbHBIE CPEICTBA O0YUCHUS - POCKTOP, IKPaH, MUKPO(OH.

3. YueOHas MeGellb: CTOJIbI, CTYJIbsS

[TomemieHus A CaMOCTOSTENbHOM pabOThI OCHAIIEHBI KOMITBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO
MOJAKIIIOUCHUS K ceTH « HTepHeT» 1 00eCTIeUeHBI TOCTYIIOM B JICKTPOHHYIO HHPOPMAITHOHHYIO CPEIY
KHUTY.

Jlexuuu npoBoasaTcs B Ayn. E-425 — nexkunonnas ayauropus kapenpst THBM, xopn. E. OcHaiena:
npoektop Mitsubishi XD 6000, HacTeHHBIN 3KpaH, NEPCOHAIbHBII KOMITbIOTEP IpernoaaBarens (padora
CTY/IEHTOB OCYILECTBIISIETCS C UCIOIb30BaHUEM MH-AMBHIyanbHbIX [1K).

[IpakTiueckue 3aHsATHS IPOBOJATCS B HOMEUIEHUH yueOHOM JabopaTropuu Kadea-pbl C UCIIOIb30BaHUEM
IIEPCOHANIBHBIX KOMIIBIOTEPOB

13. O0pa3oBaTe/bHbIE TEXHOJIOTHH

KonuuecTBo 4yacoB 3aHsATUM, MPOBOJUMBIX B MHTEPAKTUBHBIX (pOpMax B yueOHOM Hpolecce Mo
JucHUILIMHE «BBeneHne B CenuanbHOCTh "TeXHOIOrns HEOPraHMUECKUX BEIECTB"» COCTABIAET 3 4.

B npornecce ocBoenust qucumuivHel «BBenenne B cnenuaibHOCTh "TEeXHOJIOrUsl HEOPraHUUECKUX
BEIIECTB"» MCIIONIB3YIOTCS CIeayIole 00pa3oBaTeIbHbIe TEXHOJIOTHU:
KomnnuecTBo yacoB 3aHATHIL, IPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax B yueOHOM Ipoliecce COCTaBseT 3
4yacoB.B kauecTBe 00pa3oBaTeIbHBIX TEXHOJIOTHIA MOTYT OBITh MCIIOJIb30BAHBI:

* paboTa B MaJbIX TPYIIaXx;

* TUCKYCCHSI,

* U3y4YEeHHE U 3aKpeIJIeHHe HOBOTO MaTepralia Ha MHTEPAKTUBHOM JleKiuu (JIeKuusi-0ecena, JeKIus —
JUCKYCCHS, JICKITUS C pa300pOM KOHKPETHBIX CUTYAIUH, JIEKIIHS C 3apaHee 3aIIaHuPOBAHHBIMH
OIMOKaMHU, JIEKIUS- TpecC-KOHPEPEHIINS, MUHU-TIEKIINS);

* HCII0JIb30BaHNE OOIIECTBEHHBIX PECYPCOB, COLIMATIbHBIE TPOEKTHI U IPYrHe BHEAYAUTOPHBIE METOIbI
oOyueHus1, HampuMep MPOCMOTP U 0OCYKACHHE BUICOPUIBMOB, IKCKYPCHUH, TIPUTIIANIICHUE CIICIIUAINCTA,
CIIEKTAKJIH, BBICTABKH;

* CUCTEMBI JUCTAHIIMOHHOTO O0Y4EHHUS,

* 00CyKJIeHHE U pa3penieHue mpooseM («mo3rooit mtypm», [TIOIIC- ¢popmyna, «aepeBo perieHuin,
«aHaJu3 Ka3yCoBy, «IIEPETOBOPHI U MEIHAIIHS, «JICCTHHIIBI U 3MEHKN);



