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1. Heanb u 3a7a4u 0CBOCHH S JUCHUILIHHBI (MOIYJISA)

Lean ocBoeHMs AUCHUIUIMHBL: (QOpMUpOBaHHE 0a30BBIX 3HAHWA W TOHATUH TIO
XUMUYECKON TEXHOJIOTUH, BAXKHEUIIUM XUMUYECKUM IIPOU3BOJCTBAM U IPYIMM IIPOU3BOJICTBAM,
HCIIOJIB3YIOLUM B CBOEH TEXHOJIOTMM XUMUYECKHE PEAKIIVH.

3agaum: chopmupoBaTh cHcTeMy 0a30BBIX XHMHUKO-TEXHOJOTMYECKHX 3HAHHIA,
MOHATUMHBIN anmapar, HEOOXOIUMBIM JUIsl CaMOCTOSATEIBHOIO BOCHPHUATHSA, OCMBICIEHUS U
YCBOCHHUSI XMUMHMKO-TEXHOJIOTUYECKUX 3HAHUH, IPEACTABICHUS O B3aUMOCBSA3U JUCLHUILIMHBL C
OPYTMMH XUMHYECKMMH, OSKOHOMHUYECKMMHM M DJKOJOTHMYECKMMH JUCHUIUIMHAMH, HABBIKU
AKCTIEPUMEHTAITBHOM paboThl HEOOXOAMMBIX /1051 BRIIOJTHEHUS TIPO(PECCHOHATBHBIX 3a1a4.

I[J'IS[ HU3YUYCHUA )laHHOﬁ JUCITUITIINHBI HGO6XOI[I/IMBI SHaAHUA OpFﬂHH‘I@CKOﬁ XHUMHU,
(1)I/I3I/IKI/I, A MaTEMAaTHUKHA B 00BEME cpeI[Heﬁ HIKOJIbI: OCHOBHBIC XUMHWYCCKHUEC 3aKOHbI U IIOHATHA,
HOMCHKIJIATYypPYy OpTaHNYCCKUX BCUICCTB U HX KJ'IaCCI/I(i)I/IKaIII/IIO, CTPOCHUC aTOMAa U XUMHUUYCCKYIO
CBSI3b.

JUig TOCTHKEHUsl yKa3aHHOM 1eNr BeChb MaTepuall CUCTEMaTU3UPOBAaH B TPEX KPYIHBIX
pasnenax:

[lepBriit paznen «OOmuMe BOMPOCH XUMUYECKOW TEXHOJIOTHW» JAaeT MpPEJCTaBICHHUE O
XAMHYECKON TEXHOJIOTHH KaK HayKH, O 3HAYCHUH U KpaTKOfI HCTOPHUH PA3BUTHUA XUMHYECKOH
IMPOMBIINIJIIEHHOCTH, O BAXHEHUIINX TEXHOIOTHYECKHUX M TEXHHKO-PKOHOMHUECKHX ITOKa3aTEIIX
XUMHUYECKOTO IMPOU3BOACTBA, O CBIPEEC H crocobax ero }106LI‘II/I H TIOATOTOBKH, O BOJAC H
BOJIONIOATOTOBKE, 00 HCIIOJIb30BAHUM HHEPrUM M 3HEProcOeperarmnux TEXHOJOTUSAX B
XUMHUYECKUX TPOU3BOJCTBAX;

Bropoii paznen «TeopeTnyeckrie OCHOBBI XUMHYECKOW TEXHOJOTHN» BKIIOYAET BOMIPOCHI
OCHOBHBIX 3aKOHOMEpPHOCTEH XUMHUYECKOW TEXHOJIOTHH, CBEJIEHUS O THUIIOBBIX XHUMHUYECKUX
peakTopax U 00 UCMOJIb30BaHUHU KaTalu3a B XUMUUECKON MTPOMBIIIIEHHOCTH.

B Ttperbem pazgene «BaxHelnmine XUMHUYECKHME TMPOM3BOJICTBA» IPEJCTABIICHBI
MIPOMBIIIIJIEHHbIE CHOCOObI MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa W a30THOW KHCIOTHI,
MUHEpAJIbHBIX YI0OpeHUl, XJopa U THAPOKCHIA HATPUsI, METAJUIOB, CUJIIMKATHBIX MaTEepPHAaJIOB,
BBICOKOMOJIEKYJISIPHBIX MaTEpHUaOB U U3JENIUN U3 HUX M PACCMOTPEHBI BOIIPOCHI MEepepadoTKU
TBEPAbIX, KUAKUX U T'a3000pa3HbIX TOIIUB. [[pOMBIIIIIEHHOT0 OPraHun4ecKoro CUHTE3A.

2. Mecrto qucumiuiaibl B cTpykrype OIIOII BO

Hucuumuinia B1.B.01 «Xumuueckas TEXHOJOTHS» OTHOCHUTCS K BapUaTUBHOM YacTH
bioka 1 u uzyuaercs B 8 cemectpe crynentamu HanpasiieHus 04.03.01 Xumus.

Pabouas nmporpaMma AUCHUIUIMHBI « XMMHUYECKasi TEXHOJOTUS» YUUTHIBAET B3aUMOCBS3b
U [IPEEMCTBEHHOCTb Kypca ¢ JPYTUMH OOIIETEOPETUYECKUMHU U CHEIHAIbHBIMU JAUCLUILIMHAMU.
TeopernueckuM GpyHAaMEHTOM JAHHOTO Kypca CIy)KaT: BbICIIAs MaTeMaTuka; (u3uka; oOras
U HEOpraHW4eckas XUMHs, aHAJUTHYEeCKas XUMUs, OpraHuyecKkas XuMmus, (puzndeckas XuMus;
9KOHOMHKA.

3. TpeGoBaHus K pe3yJibTATaM OCBOEHHS CO/IEP:KAHUS TUCHUILIUHBI (MOTYJI51)

B pe3ynbraTe ocBOeHHE NUCIUTUIHMHBI 00YJarOIHUiCs TOJKEH:

obnadams 0bwenpodeccuoHaAIbHbBIMU KOMNEMEeHYUAMIU:

3HAHMEM HOPM TEXHHKH O€30TacHOCTH M YMEHHEM pealln30BaTh WX B JaOOpaTOPHBIX U
TexHoJiornueckux ycnopusx (OIIK-6);

npogeccuoOHaAbHbIMU KOMNEeMEeHYUAMIU:

BIIJICHUE CUCTEMOU (DyHIaMEHTaNbHBIX XuMuueckux nmousatuit (I1K-3)



CIIOCOOHOCTD HCIIOJIb30BaTh OCHOBHBEIC 3aKOHOMCPHOCTHU XUMHUYECKOM HAayKH )51

(bYH[[aMeHTaJIbHBIC XUMHUYCCKHUC ITOHATUA HpI/I peH_IeHI/II/I KOHKpCTHBIX HpOI/I3BOIICTB€HHBIX 3a1a4
(TTK-8)

B pesynpTare OCBOCHHS JUCUUIUIMHBI OOYYarOIIMICS JOJDKEH JIEMOHCTPUPOBATH
CIIEAYIOIINE PE3YNIbTaThl 00pa30BaHMS:
3HATB OCHOBHBIC Pa3JIeNbl JUCIUATUIHHBI:

- XMMHYECKOE IMPOM3BOJICTBO KaK CIOXKHAS CHCTEMA,

- CBIpbEBAs W DHEPreTUYecKas 0a3a XUMUIECKOU MTPOMBIIIICHHOCTH,

- kputepuu 3PpPEeKTUBHOCTH XUMUKO-TEXHOJIOTUIECKHUX MTPOLIECCOB,

- TPOIECCHI U ammapaThl XUMHYECKUX MPOU3BOJICTB,

-  THJIPOMEXaHWYECKHE, TeIIOBBIE, MAaCCOOOMCHHBIE H XHMHUYECKHE pPEaKIMOHHBIC
TIPOIIECCHI,

- KJaccH(UKAIUSI XUMHUYECKHX PEaKTOPOB, OCHOBBI MAaTEMaTHYECKOTO MOJICITUPOBAHUS H
OTITHMH3AIIHS PEKHUMOB UX PaOOTHI,

- BayKHEHIIMe XUMHYECKUE TTPOU3BOICTBA.

Ymers:

-  TPOBOJMTH KIACCH(UKAMIO TEXHOJOTHUECKAX TIPOIECCOB M HAa OCHOBE 3HAHUH
porecca mpejyiaraTb ONTHMAIBHBIC YCIIOBHUS TTPOBEICHHS ITPOIIeCCa;

- TPOBOJMTH aHAJHM3 BIUSHHS MapaMETPOB CHCTEMBbI Ha Ka4eCTBO OCHOBHOTO IPOJIYKTA B
IpoIiecce MPOU3BOCTBA, ITPH €T0 XpPaHSHUH W MPUMCHCHHH,

- OIICHMBATh TEXHOJIOTHUYECKUE TPOIECCHI 0 KPUTEPHUAM 3(PPEKTUBHOCTH UCTIOTB30BAHUS
CBIPDbSI W DHEPTrOPECypCOB, OKOJOTUYECKOH O€30MacHOCTH H  AKOHOMHYECKOM
1eJIeCO00Pa3HOCTH MPOU3BOJICTB
Baagern MeTogamMm:

- CaMOCTOSITEILHOM paboTON ¢ y4eOHOW, HaydHOW W CIPABOYHOW JIUTEPATYpOH; BECTH
MOMCK H JIeJaTh 0000IIaromue BEIBOIBI,

- 0Oe3omacHOi pabOTHl B XUMHUUECKOU JTaO0OpaTOpHH,

- paboTHI C XUMHUYECKOW TIOCYION, UCIIOJIb30BAHHUSI €€ 10 Ha3HAYCHHUIO,

- MpaBWIBHOTO OTOOpPA MPOO JUIsl aHaiImM3a, pabOThl C MHUIIETKAMHU, OFOPETKAMH, MEPHBIMH
WIAHIPAMH, MEH3ypKaMH,

- paboThl C DIEKTPOHArpPEBATEIBHBIMA MNPUOOPaMU U JIPYTHMH  AJICKTPHUECKUMHU
pudopamMu,

- MBIThSl XUMHYECKOU TIOCY/IBI,

- paboThI C TEpMOMETpAMH, OAPOMETPAMHU, JICHCUMETPAMH,

- B3BCUIMBAHUS HA TEXHOXUMHUYECKUX M aHATUTUYCCKUX BECax,

- paboThl ¢ GPUBMKO-XUMHIECCKUMHU TTPHOOpaMH,
rpaduueckoit 06pabOTKH pe3yabTaTOB aHATU3A.



4. Conep:xaHue ¥ CTPYKTYpa AMCUMILIMHBI (MOIYJIST)

Taonuuya 1. Cooeprcanue pazoenos oucyuniaunvl «XumMu4eckas mexHonozus), nepeuets

OUCHOUHbBIX cpedcme U KOrmpoJjupyembsvlx Komnemenum?

Ne Haunmenosanue Conepxanue pasnena Kon xontpo- | HaumenoBanue
pasacia pasacia JIMpyeMOoun OLICHOYHOI'O
KOMIICTCHIINN CpeacTBa
1 OO61ue BOIpoCkl | A€T MPEACTABICHUE O XUMUYECKOMN OIIK-6 JIP, K, PK, T
XUMHUYECKON TEXHOJIOTUH KaK HAYKH, O [1K-3
TEXHOJIOTUU 3HAQYEHUH U KPaTKON UCTOPUU [1K-8
Pa3BUTUSA XUMUYECKON
MIPOMBIIUICHHOCTH, O BaXKHEHIIINX
TEXHOJOTHYECKUX U TEXHUKO-
9KOHOMHUYECKHUX IMOKa3aTEeIAX
XUMHUYECKOTO MPOU3BOJICTBA, O
CBIPBE U CIIOC00axX ero JOObIYH U
MTOJITOTOBKH, O BOJIC U
BOJOMOATOTOBKE, 00
HCTIOJTb30BAHUH YHEPTHH U
SHEPTOCcOEPETANINX TEXHOIOTHIX
B XMMHUYECKHX MPOU3BOJCTBAX
2 Teopernueckue BKJIIOYAET BOIIPOCHI OCHOBHBIX OIIK-6 JIP, K, PK, T
OCHOBBI 3aKOHOMEPHOCTEN XUMUYECKOMN [1K-3
XUMHAYECKOH TEXHOJIOTHH, CBEACHHS O THITOBBIX [IK-8
TEXHOJIOTUH XUMHUYECKUX PEaKTOpax u 00
MCIIOJIb30BAHUM KAaTaJIN3a B
XUMHYECKOW MPOMBIIIJIEHHOCTH
3 Baxwueitmme MPEJCTABIICHBI MPOMBIIIJICHHBIE OIIK-6 JIP, K, PK, T
XUMHYECKHE crocoObI MPOM3BOJICTBA CEPHOM [1K-3
MPOU3BOJCTBA KHUCJIOThI, aMMHaKa U a30THOU ITK-8

KHCJIOTbI, MUHEPAJIbHBIX
ynoOpeHuil, Xjaopa v ruIpoKCcHIa
HATPUS, METAIJIOB, CUIIMKATHBIX
MaTepuasos,
BBICOKOMOJIEKYJISIPHBIX
MaTEepUajIoB U U3JICIHUI U3 HUX U
paccMOTPEHBI BOIIPOCHI
nepepaboTKU TBEPABIX, )KUJIKUX U
ra3000pa3HbIX TOTUIMB.
[IpoMBIIIIIEHHOTO OPraHUYECKOTO
CUHTE3a

@DopMBI TEKYILIETO KOHTPOJIS: 3amuTa JadoparopHoii padboTsl (JIP), komnoksuym (K), pydexHbIit
koHTpoJb (PK), Tectuposanue (T)




Taonuya 2. Cmpykmypa oucyuniunot «Xumuueckas mexnono2un». Qouwaa mpyooémkocms
cocmaenaem 4 3auemnvix eounuywl (144 akademuueckux uaca)

Bun paboTst TpynoeMKocTh, 4acoB
OO0masi Tpy10eMKOCTh (B Yacax) 144

KonTakTHasi pabora (B yacax): 45

Jlexuunu (JI) 18

[IpaxTnueckue 3ansrus (113) He npegycmoTrpensl
Cemunapckue 3ansatus (C3) He npegycMoTpensl
JlabopaTtopusie paboTs (JIP) 27
CamocrosiTesibHas padoTa (B yacax): 72

KonTponsnas padora (K) 6

CaMonoiroToBKa 66

KypcoBas pabora He npexycMmoTtpena
IHoaroroBka u NPoOXoKIeHUE MPOMEKYTOYHOH 27

arTecTaluu

Bua npomesKyTo4HOM aTTecTalluu DK3aMEH

Taonuua 3. Jlekyuonnwie 3anamus

No Tema

XuMHYecKasi TEXHOJIOTHS - Hay4dHasi OCHOBA XUMHUYECKOTO ITPOU3BOJICTBA.
CtpyKTypa, COCTaB U OCHOBHbIE KOMIIOHEHThI XMMHUYECKOTO POU3BOJCTBA.

ChIpbeBble pecypchl XUMHUYECKOT'O TPOU3BO/ICTBA.
2 [ToaroroBka XUMHUYECKOTO CHIPBS K IepepadboTKe.
Boja B XuMnu4yeckoM IMpou3BOJICTBE.

BHGPFGTI/IKa XUMHYECKOH IMPOMBIINIJICHHOCTH.
OKOHOMHKA XHUMHYECKOTO ITPOMU3BOJICTBA.

OCHOBHBIC 3aKOHOMECPHOCTHU XHUMHUYECKON TEXHOJIOTHH.
TepMOI[I/IHaMI/I‘ICCKI/IC pacdCThbl XUMHUKO-TEXHOJOTHYCCKUX IIPOLECCOB.

OpFaHI/I3aHI/I5I XUMHYECKOT'O ITPOMU3BOACTBA.
Hpoueccm " almapaTbl XUMHYCECKOI'O IMTPOMU3BOJACTBA.

XUMHYECKHE PCAKTOPEI. HpI/IHI_II/IHBI IMPOCKTUPOBAHHNA XUMHUYCCKUX PCAKTOPOB.

XapaKTepI/ICTI/IKa TOMOT'CHHBIX ITPOLICCCOB.
XapaKTepI/ICTI/IKa I'CTCPOICHHBIX IIPOLCCCOB.

BLICOKOTCMHCpaTyprIe IMPOLCCChI U allllapaThbl.

O |0 I || W

CYH_[HOCTB KW BHAbBI KaTajJan3a.

Taonuuya 4. Jlabopamopuwvie padbomot

No HaumenoBanue nabopatopHbIx paboT

1 AHaIn3 cepocoIepKallero Chlpbs

2 Ananus 60KCUTOB

3 DKcIpecc-aHaIn3 TEXHUYECKONH CepHON KUCIIOTHI

4 Ananus cmecu cepHoi U pochOpHON KUCIOT

5 IToaroroska ceIpbs

6 Opranuzanus XUMHYECKOTO TPpou3BoACcTBa. [Iporieccsl 1 anmapaThl XUMHYECKOTO
MIPOU3BOJICTBA

7 XuMHYecKue peakTopbl. [[puHIUIBI TPOEKTUPOBAHUS XUMHUECKHUX PEAKTOPOB




Tabnuya 5. Camocmoamenvhoe uzyuenue paz0enos OUCUUNIUHbL

Ne HanmenoBanue pa3nenos

IIpon3BOCTBO CEPHON KHCIIOTBI

CuHTE3 aMMHaKa U IMPpOU3BOACTBO a30THO# KHCIIOTBI

TexHoJ10THsI MUHEpaAJIbHBIX YI0OpEeHU

[Ipou3BoICTBO a30THBIX y10OpEHMI

[Ipon3BOACTBO CTEKIIA

[Tpon3BOACTBO CONSTHON KUCIIOTBI

[Tpon3BOACTBO AMFOMUHUS

R[N [N || (|~

Meramryprus. IIpon3BoicTBO YyryHa 1 CTajiu.

O

XuMmuyeckas nepepaboTKa TOIJINBA

—_—
—_—

OcHoBHOM opranndeckuid cunTes. [Ipon3BoaCTBO 3TaHOA

—_
\9}

HpOH?:BO)ICTBO XUMHWYCCKHNX BOJIOKOH

—_
(98]

[Tony4yeHue kaydyka U pe3uHbI

—_—
N

[Ipou3BOICTBO BSKYIIMX MaTepUaIoB: 0011asi XapaKTepUCTUKA U
kjaccudukanus. [Ipon3BoaCTBO NOPTIAHT-IIEMEHTA.

5. OueHoyHble MaTepHAdbl ISl TEKYLIEro M PY0eKHOr0o KOHTPOJIA YCIEBAaeMOCTH H
NPOMEKYTOYHOM aTTecTalluM.

5.1. 3a0oanusa ona mexkywezo konmponsa (konmponupyemoie komnemenuyuu OIIK-6, I1K-3,):
Tema 1. XuMuYeckass TeXHOJOIWsI - HAay4YHasi OCHOBAa XMMHUYECKOr0 IPOU3BOACTBA.
CTpyKTYypa, COCTAB U OCHOBHbIE KOMIIOHEHThHI XHMHY€ECKOT0 MIPOU3BO/ICTBA.

. OOBEKTHI U TPOLIECCH XUMHUYECKOW TEXHOJIOTHH.

. I'maBHBIC 3a/1auM XUMHYECKOM TEXHOJIOTHH.

. OcHOBHBIE TPEOOBAHMSI K COBPEMEHHOMY XUMHYECKOMY ITPOU3BOJICTBY.

. Paznuumst XuMHu4uecKo TEXHOJIOTHH M TEOPETHUECKOW XUMUHU.

. YPOBHU IIPOTEKaHUS IIPOLIECCOB HA XUMUYCCKUX IMPOU3BOJICTBAX.

. O0s13aTeNbHBIC ATIEMEHTHI XUMUYECKOTO IMMPOU3BOICTRA.

. MarepuanbHbie 00BEKTHI HA XUMHUECKOM MTPOU3BOICTRBE.

. OCHOBHBIE TPEOOBAHUSI K OpraHU3AIMHA XUMHUUYECKOTO MMPOU3BOJICTRA.

. CTpyKTypa XUMHYECKOTO TIPOM3BOJICTBA.

10. [TepeMeHHbIE ¥ TOCTOSIHHBIE KOMITOHEHTHI XUMHUYECKOTO MTPOU3BOICTRA.

11. CocTaB XUMHYECKOI'O MPOU3BOJICTBA.

O 00 1O\ B~ WK —

Tema 2. CpipbeBble pecypchbl XMMH4YECKOro mnpousBoacTBa. IloaroroBka XumMu4ecKoro
ChIPbs K nepepadoTke. Boga B XuMu4eckoM npou3BOJACTBE.

. Kimaccudukanust cpIpbsi.

. O6mmue TpeGoBaHuMsl, MPEABABIAEMbIE K XUMUYECKOMY CHIPBIO.
. MuHepanbHOE ChIpheE.

. PactutenbHOE M )KMBOTHOE CBIPbHE.

. BropuuHoe coIpbe.

. [llogroroBka ceipbsi. OCHOBHBIE ONIEpALUH.

. MeTo1p1 000TaIEeHHS ChIPbSI.

. KonnuecTBenHbie mokasarenu mpoiecca 000TalieHus ChIpbs.
9. Busl npupo1HO# BOJBI.

10. KagecTBO BOJRI.

11. Bogoo6opoTHBIE HUKIIBI.

12. IIpomslineHHast BOAOMIOATOTOBKA

01N LN kW —




Tema 3. DHepreruka XHUMHYeCKOW INPOMBIILICHHOCTH. JKOHOMHKA XHMH4YeCKOI0
NPOU3BOJCTBA.

. OcHOBHBIE BU/IbI SHEPTUH, IPUMEHSIEMbIE HA XUMHUECKUX IIPOU3BOICTBAX.

. UcTOUHMKH NOJTy4EeHUs SHEPTUH.

. Kputepun 5KoHOMUYHOCTH UCTIOIb30BaHUS SHEPTUH.

. TennoBoii 6anaHc.

. TeXHUKO-?KOHOMHUYECKHUE TIOKa3aTEIH.

. CTpyKTypa SKOHOMHKH XUMUYECKOTO POU3BOJICTBA.

. MaTepuaibHble U S3HEPreTUYeCcKre 0anaHChl XMMUYECKOTO POU3BOJICTBA.

. TerioBoil 3(h(heKT XMMUUECKON PEaKIIUHU.

0 JN DNk W~

Tema 4. OcHOBHbIE 3aKOHOMEPHOCTM XHMH4YeCKOl TexHogornu. TepmoamHammuueckue
pacyeTbl XMMHMKO-TEXHOJIOTHYECKUX MPOLECCOB.

1. X¥MHKO-TEXHOJIOTMYECKUH MPOIIECC.

2. Texnonorunueckuil pesxuM. [lapaMeTpbl TEXHOJIOTUYECKOTO peKUMa.
3. [Ipouieccel B XUMUYECKOM PEAKTOPE.

4. CKOpOCTb XUMUYECKON PEAKIIHH.

5. O0m1ast CKOPOCTh XUMHUYECKOTO TPOIIecca.

6. DKCTEeHCUBHbBIE 1 HUHTEHCUBHbIE TEPMOIMHAMHYECKNE BETHUUNHBI.

7. PaBHOBecue B cucreme. BiausiHue pa3nudHbIX (akTopoB.

8. Pacuer paBHOBECHS IO TEPMOIUHAMUYECKAM JIaHHBIM.

9. OCHOBHBIE MTOJIOKEHUS IKCEPTETHUECKOTO METO/IA.

10. Dkceprernyeckuii 6angaHc.

Tema 5. Opranuzanusi XuMH4eCcKOro npoussoacrea. [lpoueccsl 1 annmaparsl XMuMHYECKOT0
NPOU3BOJCTBA.

. XMMUYECKO€ MTPOU3BOJICTBO KaK CHCTEMA.

. MoienupoBaHre XUMUKO-TEXHOJIOTMYECKON CUCTEMBI.

. Be160op cxembl XMMHKO-TEXHOJIOTHYECKOT0 Mpolecca.

. Be16op mapameTpoB XHMHUKO-TEXHOJIOTHUECKOTO MpoIliecca.

. Knmaccudukanus nporueccoB XMMHUYECKOU TEXHOJIOTUH.

. 'unpomexannueckre mpouecchl.

. TerioBbIe MPOLIECCHI.

. MaccooOMeHHbIE TPOIIECCHI.

03O\ DN kW~

Tema 6. Xumudeckue peaktopbl. [IpyHIMIIBI IPOEKTUPOBAHUS XMMUYECKUX PEAKTOPOB.
. Pacuer xumuyeckoro peakropa.

. Knaccudukanus XuMuieckux peakTopoB.

. PeakTopbl HENPEpPBIBHOTO AEHCTBUS.

. XapaKTepuCcTUYECKOE YPABHEHUE PEAKTOPA MOJTHOTO CMEILICHHUS.

. Kackan peaktopoB. MeToabl onpeielieHus Yiciia TEOPETHUECKUX CTYIIEHEN Kackaa.

. KoHCTpyKIIMM XUMHUYECKUX PEAKTOPOB.

. YCTpOWCTBO KOHTAKTHBIX alIapaToB.

~N N kW=

Tema 7. XapakTepucTHKa TIOMOICHHBIX INpPOLECCOB. XapaKTePUCTHKA TIeTeporeHHbIX
NPOLEeCCoB.

1. O6uras XxapakTepucTHKa FTOMOTEHHBIX MTPOIIECCOB.

2. 'omoreHHsIe po1iecchl B ra30Boil (ase.

3. ['omMoreHHbIe po1IecChl B XKHUIKOH (ase.

4. OcHOBHBIE 3aKOHOMEPHOCTH TOMOT€HHBIX ITPOLIECCOB.

5. TunuuHele annaparsl 17 IPOBEAECHNS FTOMOTEHHBIX IIPOLIECCOB.

6. Knaccuguxkarys rereporeHHbIX IpOo1ecCOB.



7. ITpouiecchl B CUCTEME Ta3-’KUJIKOCTb.

8. IIpoweccel B cucTeMe JKUAKOCTb-TBEPAOE.

9. Ilpoueccel B cucTeme ra3-TBepaoe.

10. IIpouieccsl B OMHAPHBIX TBEPIBIX, ABYX(Pa3HBIX KUAKUX U MHOTO(A3HBIX CUCTEMAX.

Tema 8. BoicokoTeMnepaTypHble MPOLecChl M aNNapaThl.

1. PerynupoBaHue TeMIepaTypHOTO PeKHMa IIPOLIECCOB.

2. DHAOTEpMUYECKUE 0OpaTUMBIE PEAKIUU.

3. DK30TepMUYECKHE 0OpaTUMBbIE PEaKIUU.

4. OntuMmanbHasi 1 SKOHOMUYECKU pallMOHalIbHAs TEMIIEpaTyphl IIpoliecca.
5. TpeboBaHHs K TPOMBIIIICHHOH TTEYH.

6. Kimaccudukanus npoMbIIIJIEHHBIX IT€YEH.

Tema 9. CymuiHOCTh M BH/IBI KATAIH3A.

. CyILIHOCTB YCKOPSIIOIIETO JIeHCTBUS KaTanu3aTopoB. OOmuMi MEXaHu3M KaTalln3a.
. U30uparenpHblil KaTaan3. ABTOKaTaJIUTHUYECKUE PEAKIIMH.

. T'oMoreHHsbIi KaTanus.

. CKOpOCTh TOMOT€HHOTO KaTaJINTUYECKOTO MpolLiecca.

. 'eTeporenHslil KaTanus.

. CKOpOCTb IreTepOoreHHOro KaTaJIuTH4YeCKoro mporecca. [Ipon3BoIuTENbHOCTD KaTaIn3aTopa.
. OTpaBiieHne Karaanus3aTopa.

. CBOMCTBa TBEPABIX KaTAIN3aTOPOB M UX U3TOTOBIICHHE.

. AntmaparypHoe oopmiieHHE KaTAIUTHYECKUX MPOIECCOB.

10. KoHTakTHBIE anmaparbl MOBEPXHOCTHOTO KOHTAKTA.

11. AnmapaTsl ¢ QHIIBTPYIOIIMM CJIOEM KaTaJiu3aTopa.

12. [Tonounslie u TpyOUYaThie KOHTAKTHBIE ammapaThl.

13. AnmapaTsl ¢ B3BELICHHBIM CJIOEM KaTaln3aTopa.

03N DN kWb~

Ne)

Kpumepuu popmuposanusn oyenox (oyenusanus) ycCmHuozo onpoca

YCTHBIA OnpocC SBISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB y4yéTa 3HAHUM OOyyarouierocs
0 JUCHUIUIMHE «XHUMHYeCKas TEXHOJOorus». Pa3BEpHYTBII OTBET CTyAeHTa JOJDKEH
MIPEJICTaBIATh COOON CBSI3HOE, JOIMUECKU MOCIeN0BaTebHOE COOOIICHHE Ha 3aJaHHYIO TeMY,
MOKa3bIBaTh €r0 YMEHHUE MPUMEHSTH ONPEACTICHHUSL.

B pesynbrare ycTHOro ompoca 3HaHHS, 00ydYarollerocs OLEHUBAIOTCS IO CIETYOIIeH
IKane:

6 0ayIoB, CTAaBUTCS, €CIIU O0yYaAIOUTHICS:

1) NOJIHO H3J1araeT M3y4YeHHbI Marepuan, JAa€T NPAaBWIbHOE OINpPEACIICHHOE
MOHSTHUH;
2) oOHapy)XHBaeT MOHMMAaHHE MaTepHala, MOKET O0OCHOBaTb CBOHM CYXKJICHUS,

MPUMEHHUTh 3HAHUS HAa MPAKTHKE, MPUBECTU HEOOXOIMMbIE MPUMEPHI HE TOJIBKO MO Y4eOHUKY,
HO M CAMOCTOSTEIBHO COCTaBJICHHBIC;

3) U3JIaraeT MaTrepuan IOCJIENOBATENbHO M IPAaBUIBHO C TOYKM 3pPEHHUS HOPM
JINTEPATYPHOTO SI3bIKA.

5-3 OGamna, cTaBUTCS, eCiAM OOydarolmuics AaéT OTBET, YAOBIETBOPSIOMIMNA TeM Ke
TpeOOBaHUAM, UTO | JUIs Oanna «6», HO AomyckaeT 1-2 ommOKu, KOTOpBIE caM ke HCTPABIISIET, U
1-2 Hemouéra B MOCIEA0BATEIHHOCTH U SI3BIKOBOM O(DOPMIIEHHUH U31aragMoro.

2-1 6ann, craBUTCA, €CM 00yJaroNIuiics 0OHApYKMBAeT 3HAHWE U TOHMMAaHHUE OCHOBHBIX
MOJI0KEHUM JaHHON TEMBI, HO:

1) H3J1aracT MaTcpuajl HETIOJIHO U JOIMYCKACT HECTOYHOCTU B OIMPCACIICHUU HOHHTHﬁ;

2) HC YMCCT NOCTATOYHO FJ'Iy60KO n J0Ka3aTCJIbHO 000CHOBATh CBOU CYXKICHUA U
IPUBCCTHU CBOU ITPHUMCEPHI;

3) nu3jjaracT Marcepuajl HCIOCICAOBATCIBHO W OOIYCKACT OIINOKH B S3BIKOBOM
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o(pOpPMIICHHH U3TIaraeMoro.

0 OamioB, cTaBUTCS, e€cld OOydJarOImUiCSs OOHAPY)KMBAEeT HE3HAHUE OOJBIICH YacTH
COOTBETCTBYIOIIETO pa3jeiia H3ydaeMoTo MaTepuaa, J0myckaeT oMok B (GOpMyITHPOBKE.

bamnbl «8-6», «5-3», «2-1» MOryT CTaBUTHCS HE TOJIBKO 33 €JUHOBPEMEHHBIN OTBET, HO U
3a paccpelOTOUEHHBIN BO BPEMEHH, T.€. 32 CYMMY OTBETOB, IaHHBIX CTYJEHTOM HA NPOTSHKEHUU
3aHATHS

Kpumepuu oyenku gvtnonnenus 1a60pamopHuix pabom:

«omauunoy ( 4 Oajna) CTaBUTCS, €CJIM BBINIOJIHEHBI BCE TPEOOBAHMS K HANMCAHUIO U 3aIUTE
pedepata: obo3HaueHa mpobieMa U 000CHOBaHA €€ aKTyalIbHOCTh, CACIaH KPaTKH aHaIU3 Pa3IMUHbIX
TOYEK B3pPEHUS Ha paccMaTpUBaeMyl0 TMpoOJeMy U JIOTMYHO H3JIOKEHAa COOCTBEHHAs IO3MIIMS,
chopMyIHUpPOBaHbI BBIBOJIBI, TEMa PACKPHITA MOJHOCTHIO, BBIJACPKAH 00BEM, COONIIONICHBI TPEOOBAHUS K
BHEITHEMY OQOpPMIICHUIO, JaHbl NMpPaBWJILHBIE OTBETHl Ha JIOMONHHUTENIbHBIE BOMpockl. OOydaromuiics
MIpodABHUJI HWHUIIUATHUBY, TBOp'—IeCKI/Iﬁ moaxond, CHOCO6HOCTB K BBIIIOJIHCHHUIO CJIOKHBIX SaIlaHHﬁ,
OpraHW3alMoOHHBIE  CHOCOOHOCTH. (OTMe4aeTcss CHOCOOHOCTh K  IYONMYHOH  KOMMYHHKAIIWH.
JloxyMmeHTanus npeacrapiieHa B cpok. [lomHocThio opopmiieHa B COOTBETCTBHH C TPEOOBAHUSIMHU

«xopowoy (36aia) — BHIIOIIHEHBI OCHOBHBIE TPEOOBaHUS K pedpepaTy U ero 3alunTe BHIMOTHEHEI,
HO IIpU 3TOM JONYIICHBI HC,Z[O'-IéTBI. B YaCTHOCTU, MMEIOTCA HETOYHOCTU B M3JIOKCHHUMN MaTCpHaja,
OTCYTCTBYET JIOTUYECKasl TIOCIIE0BATEILHOCTh B CY>KACHUSX; HE BbIIIEp)KaH 00bEM pedepara; UMeroTcs
YOymeHusa B O(bOpMHeHI/II/I; Ha JOOIMOJHHUTEIBHBIC BOIIPOCHI IIPHU 3alIUTE JaHbl HEIIOJIHBIC OTBETHI.
OOydJaronuiicss JOCTaTOYHO TIOMHO, HO 0€3 WHHWIMATHBHEI W TBOPYECKHMX HAXOMOK BBITOIHILUI
BO3JIOKEHHbIE HAa HEro 3a7auyd. JloKkymMeHTamnus MpejcTaBieHa JOCTATOYHO MOJNHO M B CPOK, HO C
HEKOTOPBIMHU He}IOpaGOTKaMI/I

«yoosnemgopumenvroy (2 0amma) — UMEIOTCS CYIMIECTBEHHBIE OTCTYIUICHHS OT TpeOOBaHUU K
pedepupoBannio. B yacTHOCTH, TeMa OCBEIEHA JIMIIL YACTHYHO; JOMYIICHBI (PAKTHUYECKUE OIINOKU B
cojiepkaHum pedeparta WM MPH OTBETE Ha JIOMOTHHUTEILHBIC BOIPOCHI; BO BPEMS 3aIIUTHl OTCYTCTBYET
BBIBOA. OOydJaromuiicss BBITIONHUI OONBIIYI0 YacTh BO3JIOKCHHONM Ha Hero paborel. JlomymeHb
CYIIECTBEHHBIC OTCTYIUICHUsS. JIOKyMEHTaIusl ClaHa CO 3HAYHMTENBHBIM OIMO3/JaHueM (Ooliee Hemelnn).
OTCYTCTBYIOT OTHEIBHBIE (PParMEHTHI.

«HeyOdosiemeopumenvHoy (MeHee 2 6amioB) — Tema pedepaTa HE pacKpbiTa, OOHAPYKHUBACTCS
CYIIECTBEHHOE HEMOHMUMaHue TpoOiieMbl. OOydaromuiics He BBIMONHWI CBOM 3aJIa4d WM BBITTONHHI
TG OTJENbHBIC HECYIIECTBEHHBIE TOpyYeHUs. JIoKkyMeHTaIus He caana.

5.2. 3a0auu ona camocmoamenvnoit padbomot (konmponupyemwvie komnemenyuu OIIK-6, I1K-
3,):

1. BeIuucnuTh MpOLIEHTHOE COJEpIKAHUE Kejle3a U MYCTOM MOpoibl B pyie, CoAepKalie
85,63% 3akucu oxkucmxesne3a Fe304.

2. CKOJIbKO ABYCEPHUCTOTO kene3a FeS2 conepkutcs B MpUpOJHOM KOJTYEIaHe, €CIIH 110
JTAHHBIM aHau3a cepbl B HeM 42%7?

3. Beruucnuth nporeHTHoe coaepxkanue ¢propannarura 3Ca3(P0O4)2 «CaF2 u npumeceit
B XMOWHCKOU pyze, ecliy, o JaHHBIM aHalu3a, B Hell coaepkutcs 32% okucna P20S5.

4. CKoJbKO TOHH Oyporo xene3Hsika norpedyercs ans BoiuiaBku 5000 T nepenenbHOro
gyyryHa, cogepxaiiero 92% xeneza? Ilo aHamUTHYECKUM JaHHBIM, OYpBIM KEJe3HIK CACPIKUT
80% numonuta 2Fe2033H20.

5. Ckonbko 68%-HOW cepHOM KHCIOTBI moTpedyercss ans nepepabotku 125 T
npupogHoro Qocdopura, ecau cojepxkanue ¢ocdara kanpuus Ca 3(PO4)2 B Hem mnocne
¢doTanoHHOTO 06OTaIeHNs cocTaBisgeT 92 %?

6. Ha oOorarutenbHoit (abpuke ¢(roranmu moaBepraercs pynaa, coaepxamas 1,3%
meau. [Ipu ¢notanmu 1 T ucxonHow pynsl nomyyaercsa 110,5 kr koHLeHTpaTa, cojepxariero 9,6
% menu. OnpeaenuTh BBIXO KOHILIEHTpATa U CTETIEHb U3BIICUEHUS MEIH.

7. Ilpu dnortamuu 3 T MeaHOM pyasl, coaepxkamieit 5 % cynbdpuma CuS, momxydeno 200 kr
KOHIIeHTparta, coaepxamero 30% wmeau. OnpenenuTs BBIXOJ KOHLEHTpaTa, CTENEHb
W3BJICUEHUS], CTETIEHb OOOTaICHHSL.

8. Omnpenenuts KOJIUYECTBO (GIOTUPYEMOW pyAbl (B T) M MPOILEHTHOE COJEpKaHUE
MeTajuia B pyJe, €CIM BbIXOJ KOHLIEHTpaTa paBeH 5,5%, KOJIMYeCTBO MOJYyYEHHOTO KOHIIEHTpaTa
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275 xr, CTENeHb W3BJICUCHUS] METaula U3 PyAbl cocTaBisieT 85% u coiep)KaHWe MeTallia B
KOHLIEHTpaTe — 95 Kr.

9. Ilpu oboramennu 8,0 T MemaHo# (CynbGUIAHON) pyasl, comepxkameit 1,6 % memnu,
nonydeHo 400 kr xoHueHTparta, coaepxkaiero 24% memu. OnpeaenuTb CTENEeHb H3BICUCHUS
MEJI1 U CTEINEeHb KOHIICHTPALIUU.

10. ITpu oboramenuu 6 T pynabl, conaepxaiei 2% uHKa, moyrydeHo 350 KT KOHIICHTpaTa,
coaepxaniero 25% uuHka. OnpenenuTh BBHIXOJ KOHIIEHTPATa, CTENEHb W3BJICUCHUsSI, CTEIICHb
KOHIICHTPAIIUH.

11. Tlpu dnotaruu CBUHIOBOW pyabl, coaepxkamiedt 1,3% cBuHna, nomydeno 380kr
KOHLIEHTpaTa, cojaepxaiiero 18% cBuHua. Beixon koHueHtparta paBeH 5,5 %. Onpenenutsb
KOJIMYECTBO (JIOTHPYEMOU PY/Ibl, CTCTICHb U3BJICYCHHUS, CTETICHh KOHIICHTPAIIHH.

12. MarHuTHBIi cenapaTtop ropHO-00OraTUTENILHOTO KOMOMHATa nepepadaThiBaeT B 4ac
160 T u3MenbYeHHOro THUTaHO-MarHetuta. [Ipm 3TOM TOJydaeTcs MarHUTHBIM TPOIYKT C
BBIX0JI0M 38,1% 1 crenennio u3BneueHus xenesa 72,1%. MaccoBast nons xenesza B pyae 16,9%,
a B mpoaykre — 32%. Omnpenenure Maccy KOHIIEHTpaTa U MacCy OTXOJOB, a TaKK€ MAacCOBYIO
JIOJIIO KeJle3a B HUX.

13. K 100 mn ucciaemyemoit Bomwsl Obuto mpubaBieno 10 ma 0,0105 H. pacTBOpa
MaprannoBokucioro kanus. Ilocne 10 mun kunsuenuss npuwinro 10 mu 0,01H. pactBOpa
I[aBEeJIEBON KHUCIIOTHI, HA TUTPOBaHUE M30BITKAa KOTOPOM MOLLIO 2 MJI pacTBOpa IMepMaHTaHaTa
KMnO4. OnpeaenuTs OKUCISIEMOCTh BOJIBI B IEPECUETE HA KUCIOPOI.

14. B 5 M3 Boasl coaepxkutcs 250 r noHOB Kanbus U 135T noHoB Maruus. OnpenenuTb
0OIIIYIO )KECTKOCTH BOJIBI.

16. XKectkocTh BOABI paBHA 5,4 Mr-3KB MOHOB Kaiblus B 1y Boabl. Kakoe KoJnuecTBO
tpuHarpuiipochara NazPOs HeoOXoaumo B3STh, YTOOBI TIOHM3UTH IKECTKOCTh IT BOJIBI
MPAKTUYECKU JI0 HYJIS.

17. OnpenenuTh pacXoaHbIA KOY(PPHUIIMEHT aMMUaka B MMPOU3BOACTBE a30THOM KHCIIOTHI
(6e3 yueTa mpoOU3BOJACTBEHHBIX ITOTEPH).

Kpumepuu opmuposanus oyenok no 3aoanusam 0asa camocmoamenabHoll padomol CHyoeHma
(munoebvle 3a0auu):

«omnuunoy (4 Ganna) - o0yJaromuiica mokasan rIyOOKHe 3HaHWS MaTepuala Mo IMOCTaBICHHBIM
BOIIPOCAaM, TPAMOTHO, JIOTUYHO €r0 M3JIaraeT, CTPyKTYpUpPOBAJl U JIe-TaTH3upoBall HH(OpMaImio, nderas
MIPOCTOTO TIOBTOPEHMS MH(OPMAIMN M3 TEKCTa, WH(OpPMAIWs NpeA-CTaBlIeHa B MepepadOTaHHOM BHJE.
CB00OOIHO UCTIONB3YeT HEOOXOANMBIE (HOPMYITHI IIPH PEIIEHUH 33129,

«xopowioy (3 Oamma) - oOydarommiicss TBepAO 3HAET MaTepual, PaMOTHO €ro W3jaraer, He
JIOITyCKAeT CYIIECTBEHHBIX HETOYHOCTEH B MpoLecce perIeH s 3a/1a;

«yoosremseopumenvroy (20amn) - oOy-4arOIUiiCs WMEET 3HAHWs OCHOBHOTO Marepuaia IIo
MIOCTaBJICHHBIM BOMPOCaM, HO HE YCBOWJI €r0 JieTalled, JOMyCKaeT OT/JENbHbIE HETOYHOCTH TIPH PEelICHHN
3aj1ad;

«HeyoosemeopumenvHo» (MeHee 2 0OanioB) — OOYYArOIIMIICS JOMyCKaer rpyOble OmmMOKA B
OTBETE Ha ITOCTABJICHHBIC BOIPOCHI U TP PEIICHUH 3a/1a4

5.3. IIpumepnvie memot pehepamoe (konmponupyemoie komnemenyuu OIIK-6, I1K-3, I1K-8):

. IIpon3BOCTBO CEPHON KHCIIOTHI

. CuHTEe3 aMMHaKa ¥ IPOU3BOICTBO a30THOM KUCIOTHI
. TexHonoTHsI MUHEPAIBLHBIX YI00OpEeHMIA

. [Ipou3BOICTBO a30THBIX YIO0OpEHMIA

. IIpou3BoacTBO CTEKIIA

. IIpon3BOCTBO COJITHON KUCIOTHI

. I[Ipon3BOACTBO aNtOMUHUSA

. Merannyprus. [Ipon3BoicTBO UyryHa u cTajiu.
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9. Xumnueckas nepepaboTKa TOIIIHBA

10. OcHoBHOM oprannyeckuii cunrtes. [Ipon3BoicTBO 3TaHOIIA

11. ITpon3BOACTBO XMMHUYECKUX BOJOKOH

12. Ilony4yeHue kaydyka U pe3rHBI

13. TIpon3BOACTBO BSKYLIMX MaTepHajIoB: 00IIas XapaKTepUCTUKA U KIacCU(DUKAIIHSL.
14. ITpon3BOACTBO MOPTIAHAT-LIEMEHTA.

Memoouueckue pekomeHOayuu nO HANUCAHUIO pehepama

Pedepar — mpomykT caMoCTOATENbHOW pabOThl CTYAEHTa, NPEACTABISIOMUN COOOH
KpaTKoe H3JI0)KEHUE B NMHUCHbMEHHOM BHUJE TOJIYYECHHBIX PE3YJIbTaTOB TEOPETUYECKOTO aHAIIN3a
ONpEJeNICHHON HaydyHOU (y4eOHO-UCCIIEOBATEIbCKOM) TEMbI, IJI€ aBTOP PACKPBIBAET CYTb
UCCIlelyeMOl TpoOIeMbl, IPUBOIUT Pa3IMYHBIE TOUYKU 3PEHHUS, a TAKKEe COOCTBEHHBIC B3TJISIBI
Ha Hee.

WznoxenHoe moHMMaHue pedepara Kak LEIOCTHOTO aBTOPCKOTO TEKCTa OIPEeIseT
KPUTEPHUH €ro OIEHKW: HOBH3HA TEKCTa; OOOCHOBAaHHOCTh BBIOOpA WMCTOYHHUKA; CTEIEHBb
PACKpBITHS CYIITHOCTH BOIIPOCA; COOIIIOICHHS TPeOOBaHUN K 0(DOPMIICHHIO.

TpeboBanus k pedepary: O6muit 066éM pedepara 20 nuctoB (mpudrt 14 Times New
Roman, 1,5 unrepsan). [lons: BepxHee, HIKHEE, MpaBoe, JeBoe — 20MM. AO3alHBIA OTCTYI —
1,25.

Kpumepuu ouenxu peghepama:

3 Gasiyma CTaBUTCS, €CIIU BBIMIOJTHEHBI BCE TPEOOBAHUS K HAMMMCAHUIO M 3amuTe pedepara:
TeMa PACKphITa TMOJHOCTHIO, BBIAEPKAH O0O0BEM, COONIOACHBI TpeOOBaHUS K BHEITHEMY
oQOopMIICHHIO, JaHBl TIPAaBWIIBHBIE OTBETHl Ha JIOTIOJHHUTENBHBIE BOMPOCH. OOydaromuiics
MPOSIBUJI MHULIMATUBY, TBOPUYECKUH TMOAXOJ, CIIOCOOHOCTh K BBIMOJIHEHHUIO CIOXHBIX 3a/laHuUM,
OpraHu3aloHHble crnocoOHOoCTH. OTMedaercs CHOCOOHOCTh K IyOJUYHONW KOMMYHMKAIIMH.
JlokymeHTanus npezacrasieHa B cpok. [lomHocThi0 0opMiieHa B COOTBETCTBUH € TPEOOBaHUSIMU

2 Gata — BBIIIOJIHEHBI OCHOBHBIE TPeOOBaHUS K pedepaTy U €ro 3alUTe BIITOJIHEHbI, HO
IIPU 3TOM JOMYIIEHbI HeTOUEThl. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKEHUU MaTepHana;
OTCYTCTBYET JIOTHUYECKasl MOCJIEeI0BATEIbHOCTh B CYXKACHUAX; HE BblAepkaH 00bEM pedeparta;
UMEIOTCS YIYIIEHUs B OQOPMIICHHU; Ha JOIMOJIHUTENIbHBIE BOMPOCHI MPU 3alUTE JaHbI
HernoJiHble OTBeThl. OOydaromuiics TOCTATOYHO MOJHO, HO 0e3 MHUIMATUBBI U TBOPUECKUX
HAXOJIOK BBITMOJIHUI BO3JIOKEHHBIE HA HEro 3agadd. JlokymMeHTalus mpecTaBieHa T0CTaTOUYHO
TMIOJIHO U B CPOK, HO C HEKOTOPBIMH HEJJOpaOOTKaMu

1 Gamn — UMeroTCs CyIIeCTBEHHbIE OTCTYIUIEHUs OT TpeboBaHui K pedepupoBanuio. B
YaCTHOCTH, T€Ma OCBEIlleHA JIHIIb YaCTUYHO; JIOMYIIEHbl (paKTHUECKHE OUIMOKH B COJCPKAHUU
pedeparta WIM TpU OTBETE HA JOMOJHUTENIBHBIE BOIMPOCH; BO BPEMs 3aIUTHl OTCYTCTBYET
BbIBOJ. OOy4Jaromuics BHIMOIHII OOJIBIIYIO YAaCTh BO3JIO)KEHHON HA HEro pabothl. JlomyieHsl
CyIIECTBEHHbIE OTCTyIJIeHUs. JlOKyMeHTanusi caaHa CcO 3HAYUTENbHBIM OTO3/IaHUEM.
OTCYTCTBYIOT OT/JENIbHBIE ()ParMEHTHI.

Menee 1 OGamna — Tema pedepara He pacKpbiTa, OOHAPYKHMBAETCA CYIIECTBEHHOE
HenmoHUMaHue MNpobraemMbl. OOydaromUiics HE BBIMOJHUI CBOM 3a/1a4dl WJIM BBIOJHWI JIMIIb
OTJIeNIbHBIEC HECYLIECTBEHHbIE OpY4eHus. JJokymMeHTalus He cAaHa.

5.4. Ouenounvie mamepuanvt 0na KOHMPOILHOU padbomul (KOHMPOIUPYeMblEe KOMNEM EHUUU
OIIK-6, IIK-3,):

Ilpumepovt mecmosuix 3adanuii. Ilonnsiii nadbop pazmewien na nopmaine open.kbsu.ru.

Tema 01. Xumuueckast TEXHOJIOTHsI — Hay4Hass OCHOBA XUMHUYECKOTO ITPOU3BOJICTBA

[: T3 Ne 01

S: . W. MenneneeB omnpenenusi XMMHUECKYIO TEXHOJOTHIO, KaK «YYEHHE O .........
nepepaboTKU MPUPOIAHBIX TPOIYKTOB B MPOIYKTHI OTPEOICHUSDY

+: BBITOJIHBIX ITPUEMAax
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: IPOCTBIX CIOCO0ax
: anmapaTax Juis
: criocobax

[: T3 Ne 02

S: TexHonOrMM, paccCMaTPUBAOLINE MPOLIECCHI, B KOTOPBIX M3MEHsAETCs (popma (MU BHEIIHUM
BU[) U PU3NYECKUE CBONCTBA MATEPUAIIOB OTHOCATCA K .........

+: MEXaHUYECKUM

: pusmveckuM

: XUMHUYECKUM

: TEXHUYECKUM

I: T3 Ne 03

S: I[J'Ifl OCYIICCTBJIICHHUA CHUHTC3a B IMPOMBIINIJICHHBIX YCIOBUAX XWUMHK-CUHTCTUK OOJDKCH
U3YYUT ...

+: crnocoObl BIMSHUS HAa KUHETHUKY UM TEPMOJMHAMUKY Ipoliecca B MacuTadbe 1adopaTopHOTO
HKCTIEPUMEHTA

-1 IOCTYITHOCTh ¥ CTOMMOCTD CBIPhSI ¥ YHEPTUU

-: KOHCTPYKIIMIO PEaKTopa ¥ KOPPO3NOHHYIO CTOMKOCTh MaTepHaJIOB

-2 MEpBI 10 3aIIUTE OKPYKAIOIIEH cpespl

I: T3 Ne 04

S: Tlpu OCyIIECTBICHHH CHHTE3a B TPOMBIIUICHHBIX YCIOBHUSAX XUMHK TEXHOJIOT JOJDKCH
YUUTHIBaTh TpU (aKTOpa U3 MEPEUNCIICHHBIX ...

+: TOCTYMMHOCTh U CTOUMOCTD CHIPbSI U SHEPTUHU

+: KOHCTPYKLHUIO PEaKkTopa U KOPPO3UOHHYIO CTOMKOCTh MaTepPHAIOB JIJIsl €r0 U3TOTOBJICHUS

+: MepHI 10 3allUTEe OKPYKAIOLIEH Cpelibl

-1 crmocoObl BIMSHUAA Ha KMHETUKY M TEPMOJMHAMUKY Ipollecca B MacuiTabe 1abopaTopHOro
SKCIEPUMEHTA

I: T3 Ne 05

S: TexHoJOTMU paccMaTPUBAIOIIME IMPOLECChl KOPEHHOTO W3MEHEHUsI COCTaBa, CBOMCTB U
BHYTPEHHETO CTPOEHHUS BEMIECTBA HA3BIBAIOT .........

+: XUMHYECUMU

! MEXaHUYECKUMHU

. pU3HYECKIUMHU

: aTOMHBIMH

[: T3 Ne 06

S: Kak xuMuyeckoe NMpou3BOACTBO HE MOXET paccMaTpUBaTbCS B BHUJE HEKOH YKPYIMHEHHOM
na0opaTOpHOM KOJOBI, TaK M XHUMHYECKas TEXHOJOTUsl HE MOXeT ObITh CBEJEHa K
TEOPETUUECKOU #H## .

+: XUMHH

[: T3 Ne 07

Q: B xuMu4eckoM MPOU3BOJICTBE BBIAEIAIOT HECKOJBKO MOCIEAOBATEIHHO BO3PACTAONIUX IO
CIIOKHOCTH YPOBHEH:

1: MOJeKyIsIpHBII

2: ypOBEHb Majioro oobeMa

3: ypOBEHb MOTOKA

4: ypOBEHb peakTopa

5: YPOBEHb CUCTEMBI
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I: T3 Ne 08

S: ### ypoBeHb, HA KOTOPOM MEXaHM3M M KMHETHKAa XMMHUYECKHX IPEBPACHUI ONUCHIBAIOTCA
KaK MOJIEKYJISIPHOE B3aUMOJEHCTBUE.

+: MOJIEKYJISIpHBIN

I: T3 Ne 09

S: VpoBenp majoro obbemMa - 3TO YypOBEHb, Ha KOTOPOM SIBJICHHS OIMCBHIBAIOTCS Kak
B3aUMOJICICTBUE #H#H.

-1 MOJIEKYJI

+: MaKpo4acTuIl

- MUKpOYacCTHI

-: TIOTOKOB

[: T3 Ne 10

St - 3TO ypOBEHb Ha KOTOPOM OIMCAaHUE SIBJICHUM JaeTcs Kak B3auMOJeiiCTBHE
COBOKYITHOCTH YaCTHII C YYETOM XapaKTepa JABUKEHHUS UX B TTOTOKE.

+: YPOBEHb IIOTOKA

-: YpPOBEHb MaJIOTO 0OBEMa

. YpOBEHb peaKkTopa

. YPOBEHBb CUCTEMBI

[: T3Ne 11

S: Ha ypoBHe ### omucaHue SIBJICHUS N1a€TCsl C Yy4€TOM KOHCTPYKIMM amnmapaTta, B KOTPOM
pealin30BaH MpoLecc.

+: peakTopa

[: T3 Ne 12

S: Ha ypoBHe ### nmnpu pacCMOTPEHMM SIBJICHHI YUYWUTBIBAIOTCS B3aMMOCBA3U MEXIY
TEXHOJIOTUYECKUMH y3JIaMHU IPOMBILIUIEHHOW YCTAHOBKU U IMMPOU3BOJCTBA B LIEJIOM.

+: CUCUTEMBI

I: T3 Ne 13

Q: EnuHunel n3MepeHus UCOJIb3yeMbI€ B XUMHUECKOM TEXHOJIOTUH
L1: macca

L2: sneprus

L3: naBnenue

L4: momHoCTE

LS5: remneparypa

L6: Bpems

L7: npon3BOoaUTENHHOCTD
L8: mHTeHCUBHOCTH

Rl: kr, T

R2: kI, kB1-u

R3: IIa

R4: xBr

R5: K, °C

R6: cek, u, cyT

R7: 1/eyT, T/TON

R8: kr/m?

[: T3 Ne 14
15



S: XuMudeckas TEXHOJIOTHUS 3TO - ..........

+: Hayka o Hamboyiee PKOHOMHYHBIX U HIKOJIOTUYECKH OOOCHOBAHBIX METOJAX XHMHUYECKOH
nepepadoTKU  CHIPBIX TMPUPOJHBIX MATEpHAIOB B MPEAMETHl TMOTPEOJCHHS U CPEACTBa
IIPOU3BOJICTBA

-: HayKa 0 HamboJiee SKOHOMHUYHBIX U HKOJIOTHYECKH 0O0CHOBAHBIX METO/IaX JO0OBIUM MOJIE3HBIX
HCKONIAEMBIX U U3BJICYEHUS U3 HUX LEJIEBBIX IIPOIYKTOB

- HayKa 0 Haumbosiee SKOHOMUYHBIX U IKOJIOIMYECKH 0OOCHOBAHBIX METOJaX KOHCTPYHPOBAHUS
XUMUYECKUX IIPEANPUATHN

I: T3Ne 15

S: OOBEKTHI XUMHUYECKOH TEXHOJIOTHH 3TO - .........

+: BeUICCTBA U CUCTCEMHBI BCIIIECTB, yqaCTBYIOHIHX B XUMHUYCCKOM HpOI/ISBOI[CTBe

-. XUMHUYCCKUEC peaKTopLI, CUCTEMBI U arperaTLI

- CHOCO6BI HOJ'Iy‘IeHI/ISI 1 OYHUCTKU XUMHUYCCKUX BCIICCTB

- na6opaT0prIe HUCCJICOOBAHUS B 06J'IaCTI/I IIOMCKAa HOBBIX METOI0B HOJ'Iy‘ICHI/Iﬂ HpOMI)IHIJ'IeHHI)IX
MaTepuaioB

[: T3 Ne 16

S: [Iporecchl XUMUYECKON TEXHOJOTUHU ITO - .........

+: COBOKYIHOCTb pa3HOOOOpA3HBIX OIEpalMii, OCYIIECTBISIEMbIX B X0/I€ TPOU3BOJICTBA C LIEJIBIO
MMpeBpaliCHUA NCXOJHBIX BEIICCTB B JIPYIruc

-1 cTporasi Mocljie[loBaTeIbHOCTh JIEHCTBUN HalpaBieHHas Ha pa3pabOTKy OCHOB XMMHUYECKOTO
MIPOU3BO/ICTBA

-: Habop omepanuil MpUMEHsAEMbIX Ha XUMUYECKPM NPEIIPUATUH, TAaKUX KaK I1epeMEIINBaHuUE,
HarpeBaHue, OXJaxJIeHue, GOPMOBAHUE U T.[I.

-1 pe3ybTaThl HAYYHbIX JOCTHIKEHUI, BHEIPEHHbIE HA XUMHUYECKUE MTPEIIPUATUSL

[: T3 Ne 17

S: CoBpeMeHHast XUMHUYECKasi TEXHOJIOTHSI BOSHUKIIA B PE3YAbTATE ......

+: 3aKOHOMEpHOT0 MpOIlecca MHTErPallii paHee CaMOCTOATEIbHBIX TEXHOJOTHUN MPOU3BOJICTBA
OTJIEIbHBIX MPOITYKTOB U 0000IIEHUS SIMIIEPUUECKUX TPABUIT UX MOJTY4EHUS

-: IPOIIECCOB YHUBEPCAIN3AIUYA METOIMK MOTy4YeHHUs OOJIBIIMHCTBA MPOMBIIIJICHHBIX BEIIECTB

-1 pa3feneHusl XUMHUYECKON HayKH Ha OTJIEIbHbIE OTPACIH B CBSI3U C YBEJIIMYECHHEM KOJIMYECTBA
Hay4YHO-HMCCIIEI0BATEIbCKUX YUPEIKICHUI

- HEOOXOIUMOCTH CTPOUTEIHCTBA HOBOTO THUIIA XMMHUYECUX MPEITPHUITHIA

I: T3 Ne 18

S: Xumuueckasi TEXHOJIOTUS U3y4aeT:

+: onTUMaibHbIE MYTH OCYLIECTBICHUS (U3MUECKUX U XUMHYECKHUX IMPOLIECCOB U YIPABICHUS
MMM TIPY TTPOMBIIIUICHHOM ITPOU3BOJICTBE PA3IMYHBIX BEIICCTB

- TPHUHLBIIB KOHCTPYUPOBAHMS AaMMapaToB M YIPaBICHUS HMH MPU POMBIIUIEHHOM
MIPOU3BOJICTBE PA3IUYHBIX BEUIECTB

-: NYTH TIOMCKAa HYKOHOMHYECKH BBITOJHBIX METOJIOB TOJYYEHHUS pa3IMYHBIX BELIECTB Ha
XUMHUYECKOM MTPOU3BOACTBE

-: BIIUSIHUE PA3IMYHBIX (JaKTOPOB Ha U3HOC 00OPYI0BaHS XUMUYECKUX MPEANPUITHN

I: T3 Ne 19

S: Axanemuk KoHOBanoB cuMTanm OJHOW M3 TJABHBIX 337ad XUMHUYEKOM TEHOJIOTHUH,
OTJIMYAIOLIEH €€ ITPEAMET OT YUCTOU XUMUHU: .........

+: YCTaHOBJICHUE HAUBBITOTHEHIIErO X0/1a OIEPALUH U IPOCKTUPOBAHUE EMY COOTBETCTBYIOLIUX
3aBOJICTKHUX NMPHOOPOB U BCIIOMOTATENbHBIX YCTPOICTB

-: TIPOEKTUPOBAHHE HAUMOUIHEHIIMX 3aBOJICKUX MPUOOPOB U BCHOMOTATENbHBIX YCTPOUCTB U
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IMOUCK CaMbIX NOAXOAAIMNUX NJIA HUX TEXHOJIOTHUYCCKUX ITPOLCCCOB

-. IIOHMCK HOBBIX MCTOJOB CHHTC3a PA3JIMYHBIX BCIICCTB U MPOBCACHUEC COOTBCTCTBYIOIIHUX
ab0paTOPHBIX UCCIETIOBAHUI

-: yBeJIMYEHHE 00OBEMOB MPOU3BOICTBA IICJIEBBIX MTPOIYKTOB

[: T3 Ne 20

S: OcHoBomoJiaratoiiee TpeOboBaHHE K COBPEMEHHOMY ITPOU3BOJICTBY:
+: 3JKOHOMHUYHOCTb

- KpyIMHOMACIITaOHOCTh

-! YHUBEPCAIBHOCTh

-1 9KOJIOTUYHOCTb

Kpumepuu popmuposanus oyenok no mecmoswvim 3a0aHuIm:

(3 Oamnma) — monyyaroT OOydYaroOIIHecss C IMPaBHJIbHBIM KOJUYECTBOM OTBETOB HAa TECTOBBIC
Bonpockl. Beimonueno 100 % npennokeHHbIX TECTOBBIX BOIIPOCOB;

(26ayma) — monydaroT OOydarolMecs ¢ MPaBUIIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBHIC
Bonpockl — 80 —99 % ot o011ero 00beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(1 Gamma) — momy4aroT oOydaromuecs C MPaBHIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Borpockl — 60 —79% ot obmIero o6beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(0 6amn) — momygaroT oOyJaronIrecs MPaBHIIBHBIM KOJTMYECTBOM OTBETOB HAa TECTOBBIE BOIIPOCKHI
— menee 40-59 % ot o01iero oobemMa 3aJaHHbBIX TECTOBBIX BOIIPOCOB.

5.5. Ouenounvie mamepuanvt 011 HNPOMENCYMOUHOU aAmMmecmayuu. padoomol
(konmponupyemovie komnemenuyuu OIIK-6, ITK-3,)

Lenpio MpOMEXYTOUHBIX AaTTECTAllMil MO JUCHUIUIMHE SBJSETCS OLIEHKAa KadecTBa
OCBOEHUS JUCHUILTIHBI 00y4arOITUMUCS.

[IpomexyTouHas arrecTanusi NpelHa3HayeHa s OOBEKTUBHOTO MOATBEP)KICHUS U
OIICHUBAHMSI TIOCTUTHYTBIX PE3yJIbTaTOB OOYUYEHHs MOCIE 3aBEPILICHUS W3YUYEHUS TUCIUIUINHBIL.
OcymecTBisIeTCsl B KOHIIE CEMeCTpa W TMPEACTaBIsSET COOOW HMTOTOBYIO OIEHKY 3HAHHH IO
TUCHMIUTNHE «XUMUYECKasi TEXHOJIOTHS» B BUJE IIPOBEIECHUS K3aMEHa.

[IpomexyTouHas aTTecTalus MOXET MPOBOIUTHCS B YCTHOM, MUChbMEHHOU ¢dopme, U B
¢dbopme TectupoBanus. Ha mpomexyTounyto arrectanuio orBoautcs 10 30 6amos.

Cnucok 60npocoe K IK3ameny

1. XuMmuyeckas TEXHOJOIMsI — HaydHass OCHOBA XMMHYECKOTO IMpou3BojacTBa. OcoOeHHOCTH
XUMUYECKON TEXHOJIOTMH KaK HayKu.

2. Xumuyeckoe cblppe. Pecypchl M pauMoOHalIbHOE HCHOJIb30BaHUE ChIpbs. lloaroroBka

XHMUYECKOTO ChIPbs K IepepadoTKe.

Bopa B xuMu4eckoil NpoMBIIIIEHHOCTH.

IIpombllIeHHAs: BOAOTIOATOTOBKA.

Hcnonb3oBaHue 3HEPrul B XMMUYECKOH TPOMBILIUIEHHOCTH.

Knaccugukamnus sHepreTuyeckux pecypcos.

TeXHUKO-DKOHOMUYECKHE MTOKA3aTENN XUMUYECKOTO IIPOU3BOJICTBA.

MarepuanbHble M SHepreTuyeckue 0anaHchl XUMUYECKOTO IIPOU3BO/ICTBA.

9. IloHATHE O XMMHMKO-TEXHOJIOTMYECKOM IIPOLECCE.

10. IIpouieccsl B xuMuyeckoM peakTtope. CkopocTh xuMuyeckoi peakiuu. OOmas cCKOpocTh

XMMHMUYECKOTO ITpoLECCa.

11. Ilponeccsl B XxuMHuueckoM peakTope. PaBHoBecue B cucreme. Pacuer paBHOBecus IO

TEPMOUHAMHYECKUM JITAaHHBIM.

12. Ilpouieccsl B XUMHUYECKOM peakTope. TepMoaAMHaMU4eCKHU aHaIu3.

13. Xumunueckoe Npou3BOJACTBO KaK CUCTEMA.

14. MoaennpoBaHie XMMUKO-TEXHOJOTUYECKMX CUCTEM.

15. Opranuzamust XMMHKO-TEXHOJIOTHYECKUX TIpoLeccoB. Bpibop cxeMbl M MapaMeTpoB
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nporecca.

16. Obmias xapakTepuCTUKa U KIacCH(PHUKAIIIY MPOIECCOB XUMHUECKOTO TIPOU3BOICTBA.

17. OcHOBHBIE  MpolLiecChl ~ XMMHMYECKOW  TEXHOJOTMM M ammaparypa  JUlsl  HHX.
I'mppoMexanudeckue IpoLeccsl.

18. OcHOBHBIE MpoOILECCHl XMMHUYECKOW TEXHOJIOTMHM W ammaparypa Uil HHUX. TersoBble
IIPOLIECCHI.

19. OcHOBHBIE TIPOLIECCHI XMMHUYECKON TEXHOJOTMU M ammaparypa ajis HuxX. MaccooOMeHHbIe
IIPOLIECCHI.

20. [IpuHIHUIIBI TPOSKTUPOBAHUS XUMHUECKHX PEAKTOPOB.

21. PeakTopbl neaabHOTO BRITECHEHUS. Y paBHEHUE MaTepuaiibHoro 6ananca PUB.

22. PeakTopbl HJI€aIbHOTO CMEIIEHUs. Xapakrepuctuueckoe ypasHenue PUC.

23. Kackajx peaktopoB. MeTo bl onpe/iesieHus Yhciia TEOPETUUECKUX CTyIEeHEeH KacKaa.

24. YcTpoiCTBO KOHTAKTHBIX almapaTosB.

25. XapakTepucTHKa TOMOTE€HHBIX IPOIIECCOB.

26. ['omoreHHbIe MPOIECCHI B Ta30BOM U KUIKOH (asze.

277. OCHOBHBIE 32aKOHOMEPHOCTH TOMOTE€HHBIX MPOIIECCOB.

28. XapakTepuCTHKa IreTepOreHHbIX MTPOLIECCOB.

29. IIpoueccel B cUCTEME Ta3 — )KUIKOCTb.

30. IIpoueccel B cucTeMe )KHAKOCTh — TBEPJIOE.

31. IIpoueccel B cucteMe ras — TBEpAOE.

32. Ilponeccsl B OMHAPHBIX TBEP/BIX, IBYX(a3HBIX U MHOTO(A3HBIX CUCTEMAX.

33. BeicokoTeMIiepaTypHbI€ POLECCHI U ANIapaThI.

34. CymHOCTh ¥ BUBI KaTaau3a.

35. AnnaparypHoe opopMIleHHEe KaTATUTUYECKUX TPOIIECCOB.

36. [IpouzBoacTBo cepHOil KUCIOTHL. CriocoObl mosrydeHusi. ChIpbE ISl MPOM3BOJICTBA CEPHOU
KHCJIOTBI.

37. O6miasi cxeMa CepHOKHUCIOTHOTO IMPOU3BO/ICTBA.

38. KoHTaKkTHBIN c11oco0 MPOU3BOJACTBA CEPHOU KUCIIOTHI.

39. CreipneBas 60aza a30THOM MPOMBIIIIICHHOCTH.

40. TexHoJsoTHs CBA3aHHOTO a30Ta. [loyyeHne TEXHOIOTHYECKHUX Ta30B.

41. CunTe3 aMMHaKa.

42. ITpon3BOICTBO a30THOM KUCIIOTHI.

43. TexHomoruss MHHEpadbHbIX yaoOpenuit. Knaccudukanus MuHEpanbHBIX YA0OpEHUH.
TumnoBele NPOLECCHI COJIEBON TEXHOIOTUU.

44. ITpousBoactBO (HoCHOPHON KHCIOTHI.

45. IIpon3BOICTBO aMMHUAYHOU CEIIUTPHI.

46. IIpou3BOACTBO BSDKYIIMX MaTepHalioB: o0O0Ias XapaKTEepUCTUKA U KIACCHU(UKALIUA.
[Ipoun3BOACTBO NOPTIAHAT-LIEMEHTA.

47. IIpon3BOJICTBO CTEKIIA.

48. IIpon3BOICTBO COJITHOM KHUCIOTHI.

49. TIpou3BOJICTBO KUAKUX TOTUIMB.

50. IIpou3BoACTBO 3TAHOIIA.

51. IlonydyeHne kaydyKka U pe3uHBI.

Kpumepuu ¢hopmuposanun oyenox no npomercymounoi ammecmayuu:

«omauyno» (100-91 OamnoB) — momyyaroT oOydaromuecs, KOTOpble CBOOOJHO
OpUEHTUDPYIOTCS B MarTepuaie M oTBedaroT Oe3 3aTpyaHeHuid. OOyuwarommiics cnocoOeH K
BBITIOJTHEHUIO CJIOKHBIX 3a/IaHUM, MOCTAaHOBKE Liesiel M BhIOOpe myTeil ux peanuszauuu. Pabora
BBITNOJIHEHA MOJIHOCTBIO 6€3 o1mnbok, pemeno 100% 3anay;

«xopowoy (90-81 Gamia) — momydaroT oOydaroniuecs, KOTOPble OTHOCHTEIBHO ITOJIHO
OPUEHTUPYIOTCS B Marepuasne, OTBEYalOT 0e3 3aTpyJHEHUH, JOMYCKaloT HE3HAYUTEIbHOE
KOJM4eCcTBO omubok. OOydaromuics CrnocoOeH K BBIMOJHEHUIO CIOXHBIX 3amaHuii. Pabora
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BBITIOJIHEHA TOJHOCTRIO, HO UMEIOTCSI He 00Jiee OJTHOIM HEerpyOol OMMOKK W OJHOTO HEI0YeTa,
He Ooiiee Tpex Hemo4eToB. JlOMyCKAIOTCs HE3HAYMTENbHbIE HETOYHOCTH IPU PEIICHUH 3ajad,
pemieno 70% 3anay;

«yoosnemeopumensvno» (80-61 OammoB) — momydaroT oOydaromiuecs, y KOTOPBIX
HE/IOCTaTOYHO BBICOK YPOBEHb BIAJCHHMS MarepuajioM. B mporecce oTBeTa Ha HK3aMeHe
JOITYCKAIOTCSl OIIMOKH U 3aTPYAHEHUS IPU M3JI0KEeHUU Marepuana. OOyJaromuiics: mpaBmiIbHO
BBITIOJTHWJI HE MeHee 2/3 Bceil paboThl WM AOMYCTHI HE OoJiee OAHOH rpy0oil OmMOKN U IBYX
HEJ0YEeTOB, He OoJiee ONHOW TrpyOOW M OJHON HEerpyOoi OmuOKH, He Oojee TpeX HerpyObIxX
omunOOK, OXHOW Herpyoou. OOyuarommiics 3aTpyIOHSETCS C TMPABHWIBHOW  OLEHKOU
MIPEAJIOKEHHOM 3a1a4M, TAeT HEMOJIHBIN OTBET, perieHo 55% 3anay;

«neyooenemeopumenvno» (60-36 OaiioB) — TONYy4arOT oOydwaroumecs, KOTOpbIE
JOTYCKAIOT 3HAuuTeldbHble OWMOKU. OOyyaromuiics HMMeeT JUIIb HadalbHYI0 CTENEHb
OpHEHTaMK B Marepuaie. B pabore umciao ommOOK M HEJOYETOB TPEBBICHIO HOPMY JUIS
OIIEHKHU 3 WJIM MPaBUJIbHO BBIOJIHEHO MeHee 2/3 Bcell paboTsl. OOyyaroniuiicss 1aeT HEBEPHYIO
OIIEHKY CUTYaIluu, pemeHo Mmenee 50% 3amad.

6. MeToanueckne Marepuabl, onpeje/siloliie NpoueAypbl OLEHWBAHUS 3HAHMI,
YMeHH, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH.

MaxkcumanbHas cymma (100 6amioB), Habupaemasi CTYI€HTOM IO IUCHUIUIMHE BKIIOYAET
JIB€ COCTaBJISIOLIHE:

nepeas cocmaenAwas — OILIEHKa PeryisipHOCTH, CBOEBPEMEHHOCTH M KadyecTBa
BBITIOJTHEHUS CTYJICHTOM y4eOHOUW pa®OThl 1O W3YyYCHHWIO IUCIHMIUIMHBI B TEUCHHE IEPHOja
M3Yy4YeHUs TUCHIUTUIMHBI (CEMECTpa, UM HECKOJBKUX CEMECTPOB) (cymma — He 6osee 70 6aon).
bannbl, xapakTepusyrolue ycreBaeMoCTh CTYACHTA 10 JUCHUILTNHE, HAOUPAIOTCS UM B T€UECHUE
BCETO Meprojia 00y4eHHsl 3a U3yYeHHE OTACNbHBIX TEM U BBINIOJHEHHE OTACIbHBIX BUAOB paldoT.

emopas cocmasnAowas — OlleHKa 3HAHWM CTYIEHTa MO pe3yibTaTaM MPOMEXYTOUHON
atrectanuu (He 6oaee 30 —6amioB).

Kpurepuem omeHkrn ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIMA B paMKax ydeOHOM
JTUCHMIUTUHBI « XMMHYECKask TEXHOJIOT U SBIISETCS K3aMeEH.

OOmuit 6amn Tekymero U pyoOeKHOTO KOHTPOJISL CKIAIBbIBAETCS U3  CIEIYIOIIUX
COCTaBIISIOLIUX MIPUIIOKEHUE 2.

Lenvio npomescymounvix ammecmayutl MO AUCUUIUIAHE SBISETCS OICHKA KayecTBa
OCBOEHUS JUCHUILTIHBI 00 y4arOIIMMUCS.

Kpumepuu oyenku xauecmea oceoenus oucyunaunsl (Ilpunosicenue)

Oyenka «omauunoyn— om 91 0o 100 6a1106 — TEOPETHUECKOE COJIEPIKAHUE Kypca OCBOEHO
MOJIHOCTBIO, 0e3 MpoOesoB, HEOOXOAUWMBIE TMPAKTUYECKHE HAaBBIKU pPabOThl C OCBOCHHBIM
MatepuanoMm chopMupoBaHbl. Bee mpenrycMoTpeHHbIe TporpaMMoil 00ydeHus yueOHbIe 3a1aHus
BBITIOJIHEHBI, KAYECTBO UX BBITIOJHEHHS OLEHEHO YHCIOM OaioB, OMM3KUM K MaKCUMAalbHOMY.
Ha »sk3ameHe cTyneHT AEMOHCTpUpYeT TIIyOOKHE 3HaHMS TMPEAYCMOTPEHHOTO IMPOrpaMMoin
Marepuana, YMEEeT YeTKO, JAKOHMYHO ¢ JIOTUYECKH TIOCIEeNOBATeNbHO OTBEYaTh Ha
MTOCTABJICHHBIE BOIIPOCHI.

Oyenka «xopouwoy —om 81 0o 90 6annos — TEOPETUUECKOE COJIEpKaHNE Kypca OCBOEHO,
HE00X0AMMBbIE TPAKTUYECKHE HAaBBIKU PabOThI C(hOPMUPOBAHBI, BHIIOJIHEHHBIE YUeOHbIE 3a/1aHUS
cojJiepKaT He3HauMuTelbHble OmMOKH. Ha sK3aMeHe CTYAEHT AEMOHCTPUpPYET TBEpO€ 3HAHUS
OCHOBHOTO (TMPOrpaMMHOI0) MaTepuana, yMeeT 4YeTKO, TIpaMOTHO, 0e3 CYIIEeCTBEHHBIX
HETOYHOCTEW OTBEYATh Ha MOCTABJICHHBIE BOIIPOCHI.

Oyenka «yooenemeopumenvioy — om 61 0o 80 6annoé — TEOPETUYECKOE COJEp KaHUe
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOMMbIE MPAKTUUYECKUE HABBIKK PabOTHI cPOpPMUPOBAHBI
YaCTUYHO, BHITIOJHEHHBIE yueOHbIE 3a7aHus cojiepxkar rpyosle omuoku. Ha sk3ameHe cTyzneHT
JIEMOHCTPUPYET 3HAHHWE TOJILKO OCHOBHOTO MaTepHaja, OTBETHI COAEP)KaT HETOYHOCTH, Cllabo
apryMEeHTHPOBaHbI, HapyIIeHa MOCIeI0BaTEeIbHOCTh U3JI0KEHHS MaTepraa
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Oyenxa «neyoosiemgopumenvrhoy — om 36 00 60 641108 — TEOPETUIECKOE COJICPIKAHUE
Kypca HE OCBOCHO, HEOOXOAMMBbIE TPAKTHYECKHE HABBIKM pPAa0OThI HE CHOPMHPOBAHBI,
BBITTIOJIHCHHBIC y‘-Ie6HbIe 3aJaHus coJepiKar FPY6BIG OH_II/I6KI/I, JOIIOJIHUTCIIbHASA
caMOCTOsTeNIbHAs paboTa HaJl MaTepUAIOM Kypca He MPHUBEAET K CYIIECTBEHHOMY TOBBIIICHUIO
KauecTBa BBINOJIHEHUS Y4eOHbIX 3amaHui. Ha sk3aMeHe CTYAeHT JAEMOHCTPUPYET HE3HAHUE
3HAYUTECILHON YacTH nporpamMMHOro marcpuaia, CYHICCTBCHHBLIC OIIMOKM B OTBETaX Ha
BOIIPOChI, HCEYMCHHC OPHUCHTHPOBATHLCA B MATCpUAJIC, HC3HAHUC OCHOBHBIX HOHATHHU
JUCHUILINHEL.

Pe3y.m>TaT1>1 OCBOCHHUSHA yqeﬁﬂoﬁ AUCHHUIIJIMHBI, MOAJICKAIUE IIPOBEPKE

Pesynbratel 00yueHus
(KoMIIeTeHIINHN)

OCHOBHBIE [TOKa3aTeIN OLICHKH PEe3yJIbTaTOB

OrneHouHbIE cpencTBa

3HaHWEC HOPM TCXHUKHN
0€30MacHOCTH U YMEHHUEM
peain30BaTh UX B
1ab0paTOPHBIX H
TEXHOJIOTNYECKUX
yenosusix (OIIK-6)

Baaners:

HAaBBIKAMH JICHCTBUI B aBapUIHBIX U
YpE3BbIYAMHBIX CUTYalLUsAX, OKa3aHUs NIEPBOI
MTOMOIIY NTOCTPAIABIINM 1
Ymers:
3aIIUTUTh IIPOU3BOICTBEHHBIN NIEPCOHAN U
HAaCEIEHHUE OT BO3MOXKHBIX ITOCIIEICTBUN
aBapwii, KatacTpo(, CTUXUHHBIX OeNCTBUH
IIPOBOAMTH KOHTPOJIb ITIAPAMETPOB BO3yXa,
Iryma, BUOpamyu, 3JeKTPOMarHUTHBIX,
TEIUIOBBIX U3Jy4YEHUIN
3HaTh:

CpeICTBA M METOABI MOBBIIIEHHS O€30MaCHOCTH
TEXHUYECKUX CPEACTB U TEXHOIOTMIECKUX
IIPOLIECCOB

JlaGopaTtopHbie pabOThI,
TECTHPOBAHME,
KOJUTOKBHUYM, 9K3aMeH

Tunoswlie olleHOYHBIE
MaTepHualibl, TECTOBBIE
3aJlaHuA, BOIIPOCHI K
3K3aMEHY

BJIaJICHUE CUCTEMOI
(hyHIaMEeHTaITbHBIX

XUMUYECKUX MOHITUN
(ITK-3)

Baangerns:

HAaBBIKOM PabOTHI ¢ ya4eOHON JTUTEPATypPOH 110
HEOPraHUYEeCKOH, OpraHUYeCcKOu,
AHAJTUTHIECKOH, (hM3MIECKOM, KBAaHTOBOM
XUMHH, XUMAW BEICOKOMOJIEKYIIIPHBIX
COCIMHEHNM U XUMHYCCKON TEXHOJIIOTHH
YmMmeth:

MIPOBOUTE TIPOCTHIC OTEpaNiy (aHAN3a 1
KJTacCH(PUKAIIUN BEIIECTB, COCTABIICHUS
(hopMyn, cxeM MpoIecCcoB, MEPBUYHOTO aHAIIN3A
pPe3yIaBTATOB U T.II.), BOCIIPOU3BOJUTH OCHOBHBIC
MOHSITUSL HEOPraHUYECKOU, OPraHUYECKOM,
AHATMTUYIECKOH, (pr3ruecKoi, KBaHTOBOM
XUMHH, XUMAW BHICOKOMOJIEKYIIIPHBIX
COCIMHEHNM U XUMHYCCKOU TEXHOJIIOTHH 1
3aKOHOMEPHOCTH XUMUYECKUX TIPOIIECCOB C
y4acTHEM HEOPTaHWYECKHX, a TAK)Ke HU3KO- U
BBICOKOMOJIEKYJISIPHBIX OPTaHMYECKIX BEIIECTB
3HaThb:
0a30BbIE MMOHATHS HEOPTAaHUIECKOMH,
OpPTaHWYECKOH, aHATTUTHYECKOH, (PU3NUYECKOH,
KBAHTOBOM XUMHUH, XUMHH
BBICOKOMOJIEKYJISIPHBIX COSMHEHUH U
XUMHYECKOW TEXHOIIOTUHU M 3aKOHOMEPHOCTH
XUMUYECKUX MPOIIECCOB C yUaCTUEM
HEOPraHUYECKUX, a TAKXKE HU3KO- U
BBICOKOMOJIEKYJIIPHBIX OPraHUYECKUX BEIIECTB

JlaGopaTopHbie pabOTHI,
TECTUPOBAHHE,
KOJUTOKBUYM, 9K3aMEH

TwuroBsle OIIEHOYHEBIC
MaTepHabl, TECTOBBIC
3a7aHMs, BOIIPOCH K
9K3aMeHy

CIIOCOOHOCTH
HUCIIOJIb30BATh OCHOBHEIE

Baagern:
OCHOBHBIMHU TIOHATUSIMHU (PyHJAMEHTAIBHON H

JlaGopatopHble padoThI,
TECTUPOBAHHUE,
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3aKOHOMCPHOCTHU
XUMHUYECKOH HAayKU U
(byHHaMeHTaHI)HLIG
XUMUYCCKUC IMOHATUA TTPU
PCHICHNHN KOHKPCTHBIX
HpOI/I3BO[ICTBeHHbIX 3a1a4
(IIK-8)

MPUKJIATHON XUMHUH.
Ymern:

Ha OCHOBE 3aKOHOMEPHOCTEN XUMHUECKOU
HayKW MPOTHO3MPOBAThH MOBEJCHUE XUMHUECKIX
cucTeM (B KOHTEKCTE MPOU3BOJCTBEHHBIX
3a/1a4), UCIIOIH30BAThH OCHOBHEIE
3aKOHOMEPHOCTU XUMUYECKOW HAYKH U
®YHH3MCHT3HLHLIG XUMHYCCKUC IMOHATUA TTPU
PEHICHUHN KOHKPECTHLIX MMPONU3BOJACTBCHHBIX
3a/1ad.
3HaTh:

OCHOBHBIC ITOAXOABI K PEHICHUTIO
IIPOU3BOJICTBEHHBIX 3aJ]a4 HA OCHOBE
(uznvecKol, aHATUTHYECKON U OPraHIMYECKOM
XUMUU; OCHOBHBIE TPYIIIBI 3arPSI3HUTENEH, ITyTH
X MUTI'pallvn.

KOJIJIOKBUYM, 3K3aMCH

TurnoBkie OlleHOUHBIE
MaTepHabl, TECTOBBIC
3aJ1aHHsl, BOIPOCHI K
9K3aMeHYy
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/[Yaebonuk —M., 1971

7 YueOHO-MeTOoAMYecKoe o0ecneueHue TUCHUTIINHBI

7.1. Hopmamueno-3akonooamesnvnvle aKmol
1. I'paxxnanckuii kogeke PO: [anekrponHbIi pecype]// JocTym u3 crpaBoO4HOM CUCTEMBI
"T'apant". http://www.garantexpress.ru.
2. Ilocranosnenue IIpaBurenscrBa PO ot 15.04.2014 Ne 320 «O6 yTBepxa1eHUN
rocyaapcTBeHHOM nporpamMmsl Pocculickont @enepannn «YnpasieHUe rocy1apCTBEHHbIMU
(dbuHAHCAMU U PETYIHPOBaHNE (PMHAHCOBBIX PHIHKOBY. - [ DNEKTPOHHBIN pecypc]. — Pexxum
nocryma: KoncyneranT [Lroc: URL: www. consultant.ru
3. ®enepanibHblil 3ak0H OT 22.04.1996 Ne39-D3 (pen. ot 28.12.2013) «O phIHKE LIEHHBIX
Oymary. — [DnexTponHsIii pecypc]. — Pexum noctyna: Koncynsrant [lmoc: URL: www.
consultant.ru.

7.2. Ocnosnasn ntumepamypa
1. beckoB B.C. O6mas xumuueckast rexnosnorus PDF. Yuebuuk st By30B - M.
Axanemknura, 2005. - 452 c.
2. Kyrenos A.M., bounapesa T.U., bepenrapren M.I'. O0mmiast xumudeckast TEXHOJIOTHS.
VY4eOHUK /Ui TeXH. BY30B. - 3-€ u3j., nepepad. M.: Akagemknura, 2004. - 528 c.

7.3. /lononnumenvnas numepamypa
1. benonsetoB A.B., beckos C./I., Kmtounukos H.I'. XuMmudeckas TeXHOIOTHS

2. ABepOyx A.S. u np. [lpakTuky™m no obmel XumMuueckoi TexHoyoruu. M., 1967

3. KimrounukoB H.I'. [IpakTrdeckue 3aHATHS 0 XUMHUYECKO TEXHOJIOTHH. /YdeOHOe
nmocobue. M.,1972
4. Myxnenos WU.I1., l'opmreitn A.E., Tymapkuna E.C., Tam6oBuesa B.Jl. OcHOBBI
XUMHYECKOH TEXHOJIOTHH.//YueOHuK.-M., 1983

7.4. Ilepuoouueckue uzoanus
1. M3Bectus BeicIUX y4eOHBIX 3aBeieHui. Ceprst XUMUSA 1 XUMUYECKask TEXHOJIOTHS
2. N3Bectus KabapauHo-bankapckoro rocy1apcTBEHHOTO YHUBEPCUTETA

7.5. Humepnem-pecypcwi

Ne | HaumenoBanue Kpatkas xapakrepuctuka Anpec caiita YcnoBus
/0 | 3JEKTPOHHOTO JIOCTYyTIa
pecypca
1. ObJ1 PI'b DnekrponHbie Bepcun 885898 monHbIx http://www.diss. | ABTOpHU30BaHH
TEKCTOB JMCCepTaluii 1 aBTopedeparoB u3 ¢ponma | rsl.ru BIi JJOCTYT W3
Poccutickoii rocyaapcTBeHHONW OMOINOTEKN O6ubmoTexn
(x. 112-113)
2. «Web of ABTopuTeTHas nonutemaruieckas pedepatuBuo- | http://www.isik | Jocrym mo IP-
Science» (WOS) | 6ubmuorpadudeckas u HayKoOMeTpuaeckas 6asza nowledge.com/ | agpecam KBI'Y
JTAHHBIX, B KOTOPOI HHAEKCUPYIOTCS OKoio 12,5
TBIC. )KYpHAJIOB
3. Sciverse Scopus | PedeparuBHas n aHanmuTHYeckas 6a3a TaHHBIX, Hocrym o IP-
M3IATEeTHCTBA coneprkamras 21.000 peneH3NpyeMbIX JKypHAJIOB; http://www.scop | agpecam KBI'Y
«nb3eBup. 100.000 xaur; 370 KHWKHBIH cepuit us.com
Hayka n (TIpoIOIIKATOIIMXCSI U3TAHMIA);6,8 MITH. TOKJIa10B
TEXHOJIOT I W3 TPYIOB KOH(pepeHIHit
4. Hayunas OnexTpoHHast OMOIMOTeKa HaYIHBIX IMyOnmKanuii - | http://elibrary.ru | IToxHbrid
3JIEKTPOHHAS MTOJTHOTEKCTOBBIE Bepcuu okoio 4000 JIOCTYI
oubnmoTeka nHOCTpaHHBIX 1 3900 OTeuecTBEHHBIX HAyIHBIX
(HOBb POON) JKypHAJOB, pedepatTs! myonukarwii 20 ThICSY

JKYPHAJIOB, a TaK)Ke onucaHus 1,5 MIH.
3apyOeXHBIX U pOCCHHCKHX nuccepTanuid. 2800
POCCHICKHX >KypHAJIOB Ha 0€3BO3ME3HONH OCHOBE
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http://www.garantexpress.ru/
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/

5. baza nannbIx HarmonansHast vH(OPMAIIMOHHO-aHATUTHYCCKAS http://elibrary.ru | ABTOpH30BaHH
Science Index CHUCTEeMa, aKKyMYJIHpYIoIas 6ojee 6 MUIHOHOB Bl ToCcTyII.
(PUHLY) MyOJIMKAIUH POCCHICKUX aBTOPOB, a TAKKE [To3BomnsieT

“HGOPMAIHIO 00 UX MUTHPOBaHUH U3 Oonee 4500 JIOTIOJHATH U

POCCHIICKHX JKYPHAJIOB. YTOYHATH
CBEJICHUS O
MyOIMKALIUIX
yuensix KbI'Y,
UMEIOIINXCS B
PUHI]

6. HarmonanpHas OOBeIMHEHHBIH AIICKTPOHHBIN KaTajaor (GoHI0B https://H36.pd Hoctym ¢
AJIEKTPOHHAS POCCHIICKHX OUOTHOTEK, COMEpIKAIINI 3JIEKTPOHHOT O
oudimorexka PI'B | 4 331 542 31eKTpOHHBIX JJOKYMEHTOB YUTAJIBbHOT O

00pa3oBaTEILHOTO M HAYYHOTO XapaKTepa 1o 3ana
Pa3TUYHBIM OTPACIISIM 3HAHUM OubMHoTEeKH
KBI'Y

7.6. Memoouueckue ykazanus
Metoauueckoe nocooue butoxos B.T., Kazanuera @.K., baxxea P.U. Xumnueckas
TEXHOJIOTusl. JabopaTopHblil mpakTukyMm, KbBI'Y, 2009 r.

8. MaTepuajbHO-TEXHHYECKOE 00ecnedeHre TUCIUTLIHHBI

Jnist peanu3anuy pabodeid mporpaMMbl TUCIIHIIIHHBI UMEIOTCS CIISIIMATbHBIE TIOMETIICHHST
IUTSL TIPOBEJICHHS 3aHATHIA JIEKITMOHHOTO M CEMUHAPCKOTO THIIA, TPYIITOBBIX W WHAWBHYATbHBIX
KOHCYJIbTAIlMi, TEKYIIEr0 KOHTPOJSI M MPOMEKYTOYHOH aTTeCTalluH, a TaKKe TIOMEIIECHUS s
CaMOCTOSITENIbHOM pabOThl U MOMEIIEHUS AJIsl XpaHEHUS U MPOPHIAKTUYECKOTO 0OCITYKUBAHUS
obopynoBanus. CrernuanbHble TOMENIEHUS! YKOMIUIEKTOBAaHbI CHEHATU3UPOBAHHON MeOeNbio 1
TEXHUYECKUMHU CPEJICTBAa OOydYeHUs, CIYKAIUMU JJIsl MpeJCcTaBieHUs UHpopManuu OOJbLION
ayJTUTOPHUH.

Jlis  mpoBeneHuss 3aHATUM  JIGKIIMOHHOTO THUMA HMEIOTCA  J€MOHCTPAllMOHHOE
obopynoBanue U yueOHO-HarsiiHble MocoOus. [lo aucuumimnae «XUMHYECKash TEXHOJIOTHS»
MMEIOTCSl TIPE3CHTAIMH 10 BCEM TeMaM Kypca, Mo3BoJIstomue Hanbosee 3(h(HEeKTHBHO OCBOUTH
MPEACTABICHHBIA YIeOHBIN MaTepHall.

[Ipu npoBeaeHNUN 3aHATUHN JEKIIMOHHOTO TUIIA 3aHATUI UCTIOIb3YIOTCS:

JTUIEH3UOHHOE IPOrpaMMHOEe oOecrieueHue:

- IIpoaykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);

AnTtuBupycHoe nporpamMmmHoe obecrieuenne Kaspersky Endpoint Security CtanmgapTHbIit
Russian Edition;

CBOOOJHO pacrpocTpaHsIeMble TPOTPAMMBI:

Academic MarthCAD License - MareMaTH4ecKoe MpOrpaMMHOE OOECIIEYCHHE, KOTOPOE
MO3BOJISIET BBIMIONHATh, AHATU3UPOBATh BaXKHEHIIME WH)KEHEpPHBbIE pacueThl U OOMEHUBATHCS
UMU;

WinZip miis Windows - mporpaMm Jijisi CKaTHsL U pacliakoBKH (aityios;

Adobe Reader st Windows — nporpamma juist urenust PDF ¢aitnos;

Far Manager - KOHCOJIbHBIH (hailIOBBIE MeHEMKep Ul ONEpalMOHHBIX CHUCTEM
cemeiictBa Microsoft Windows.

IIpu ocymecTBiaeHnn 00pa3oBaTEIbHOTO Mpollecca CTYACHTAaMH M IpernojiaBaTesieM
UCTIOJB3YIOTCS cienyrole HHPOpMalMOHHO crpaBouHble cucteMbl: ObC «Aullu3dpoOykcy,
OBbC «Koncynprant cryaeHta», CIIC «KoncynpranT mmroc», CIIC «IapanT».

8.2 OcoOennocTu peaqu3auMu [AUCHMIUIMHBI ISl HWHBAJIWAOB H JHI C
OrpPaHNYEeHHBIMH BO3MOKHOCTSMH 3/10POBbSI
JlJis CTYAEHTOB C OTpaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0pPOBbS CO3/IaHBI CIIelMaIbHBIC
yCIOBHUSL JUIsl TONMy4deHHs oOpa3oBaHUs. B 1emsIX JOCTYMHOCTH TMOJyY€HHUS BBICIIETO
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oOpa3oBaHus MO 00pa3oBaTeIbHBIM IpPOTPaMMaM WHBAIMIAMU M JIMIAMH C OTpaHUYECHHBIMHU
BO3MOJKHOCTSIMH 3/I0pPOBBSI YHUBEPCUTETOM 00ECIIEUMBACTCS:

1. AunprepHatuBHas Bepcus OQUIMAIBHOTO caiita B cetn «MHTEepHET» mis
CI1a00BUISAIINX;

2. 1511 MHBAUIOB C HAPYLICHUAMHU 3peHuUs (cIaboBHUIAIINE, CIETIBIC)

- TIPUCYTCTBHE ACCHCTEHTAa, OKa3bIBAIOUIETO OOydYaomIeMycs HEOOXOIMMYI0 MOMOIIb,
TyONmMpoOBaHUE BCIyX CIPABOYHON HMHGOpPMAIMK O PACIHMCAHUM YYEOHBIX 3aHATHIA; HAJIMYHE
CPEICTB JUISl YCHJICHUS OCTATOYHOTO 3pEHUs, OpalIeBCKON KOMITBIOTEPHOW TEXHHKH,
BUJICOYBEIIMUUTENCH, TMpOrpaMM HEBH3YaJBHOTO JIOCTyNa K HMHMOpMAIMH, HpOTpamMM-
CHHTE3aTOPOB PEYX U JPYrHX TEXHHUECKUX CPENICTB MpHEeMa-nepeaadn yaeOHOH nHpOopMaluu B
JTOCTYIHBIX (popMax Juist CTYACHTOB C HAPYLIICHUSMH 3P CHHS,

- 3aJIaHMs JUTS BBITIOJTHEHHS HA DK3aMEHE 3aYUTHIBAIOTCSI aCCUCTEHTOM;

- TMCHMEHHBIC 3aJaHHs BBIMOJHSIOTCS Ha Oymare, HaJWKTOBBIBAIOTCS ACCHUCTEHTY
00yJaronmmcs;

3.n WHBAIMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/IOPOBBSI IO CIIyXy
(cmabocnplmanue, riIyxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET ACCHCTEHT, OKa3bIBAIOIINN CTYJCHTY HEOOXOIUMYIO
TEXHUYECKYI0 IOMOIIh C YYETOM HWHIMBUAYAJIbHBIX OCOOCHHOCTEH (OH IMOMOTaeT 3aHsTh
pabodee MecTo, MepeIBUTATHCS, IPOYNTATh U OOPMHTH 3a/IaHUE, B TOM YHCJIE 3alTUCHIBAs TTO]T
JTMKTOBKY);

- 3aUeT/3K3aMEeH MTPOBOIUTCS B MUCHBMEHHOU (hopMe;

4. Jlns WMHBAIHJIOB W JIMI[ C OTPAHHYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBS, MMECIOIIAX
HapYIIEHWsI OMOPHO-JBHTaTEIbHOTO amiapara, CO3[JaHbl MaTepUaTbHO-TEXHUYCCKHE YCIIOBHS
o0ecreunBaroue BO3MOXKHOCTh OECHPENITCTBEHHOTO JOCTyNa OOyJalomuxcsi B y4eOHbBIC
MOMEILIeHUs], OOBEKTy NUTaHUs, TyaJeTHbIe W JpYrue MOMEUICHUS YHHMBEPCUTETa, a TaKkKe
npeObIBaHUS B YKA3aHHBIX MOMEUIEHUX (HAIMYMe PACIIMPEHHBIX IBEPHBIX IPOEMOB, OPYUHEH
U IPYTUX MPUCTIOCOOIECHUN).

- THCbMEHHbIE 3aJaHMsl BBIMOJHSIIOTCS HAa KOMIBIOTEPE CO CHEIHATIN3UPOBAHHBIM
MIPOrPaMMHBIM 00ecTeYeHUEM HIIM HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 >KEeJIaHUIO CTY/CHTa YK3aMEH MPOBOIUTCS B YCTHOU (hopMme.

OOyuaromuecs U3 4ucia JIMI ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBBSI 00€CIeUEeHbI
AJIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcamu B (opMax, aJanTUPOBAHHBIX K OTpaHUYEHUSIM
UX 3/10POBbSL.
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JIMCT UBMEHEHUM (JIOITOJIHEHUI)
B pabouyro mporpamMmy 1o JUCHHUILTUHE « XUMUYECKasi TEXHOJOTHS TI0 HAIIPABICHUIO
noarotoBku 04.03.01 Xumust Ha 20 /20 y4yeOHBIIA TO]

No Onement (myHkT) PI1J] IIepeueHb BHOCHMBIX U3MEHEHUI IIpumedanue
(momonHeHui)

OO6cyx1eHa 1 peKOMEHJ0BaHa Ha 3ace/laHnuu Kadeapbl OpraHnyecKol XUMuu 1
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN
[TpoToxom Ne « _» 20 T

3aBenyromnuit kadenpoit C.10. Xammposa
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IIpuioxenue 2

Pacnpe):[e.nem/le 0ajL10B TERYLIEro u pyﬁemﬂoro KOHTPOJIsA

Non Buo xonmponn Cymma bannos
/n Oowan cymma | 1-a mouxa 2-1 mouxka | 3-a mouka
Iocewenue 3anamuii 00 10 6annoe 00 3 0. 00 30. 0o 4o.
Texywjuii KORmpop: 0o 33 bannos 0o 11 o. 0o 11 b. oo 11 b.
Buvinoanenue 1a00pamopHuIx om (0 0012 6. om0 00406.| om0Ooo46.| om0 ado46.
pabom
Buinonnenue  camocmosmenvnwix
3a0anui (pewtenue 3a0au,
Hanucanue pegepamos, 00K1ao, om 0 0021 6. om000o76.|om00o76 |om0oo76
Jcce )
PybescHulit KOHmMpoJib 00 27 6annos 00 9 6. 009 6. 009 0.
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KpnTeplm OLICHKHN KaYeCTBA OCBOCHUA TUCHUIIJIMHBI ()IJ'IH AU CIUIIJIMHBI, 3aBepmammel?icsl 3K3aMeHOM)

IIpuioxenne 3

Onucanue nokasareseil H KpUTeprueB OLCHUBAHUS KOMIIETEHUMI HA Pa3JIMYHBIX 3TANaX UX (POPMHUPOBAHUS

OcHoBHBIMU 3TanaMu (OPMUPOBAHMSI KOMIIETEHIIMM MPU U3YyYEHUM CTYJIEHTaMU JAUCLUILUIMHBI SBISIFOTCS MOCIEN0BaTeIbHOE (PopMHUpOBaHUE
pe3yabpTaToB OOydYeHHs MO JUCHUIUIMHE. Pe3ynpTar arrecTannu oOydaromIMXCsl HA pa3iMyHBIX dTanax (GOpMHUPOBAHHUS KOMIIETCHIIMN TOKA3bIBAET
YPOBEHb OCBOECHHUSI KOMIETEHIIMH 00yJarOUMMUCs.

Kon PE3YJIbTAT KPUTEPUU U TIOKA3ATEJIN OHEHUBAHUSA PE3YJIBTATA OBYUEHUA
KOMIIETeHIIUH OBYYEHUA =
110 THCIHIIHHE CooTBeTcTBHE YPOBHEH 0CBOCHHE KOMIIETEHIMH IUVIAHMPYEMbIM pe3yabTaTaM 00y4eHHsl M KPUTEPHSIM HX OLleHKH
(MoyJIro) KOMIIETEHIIUS TIOPOT OBbI i 0a30BbIH NPOJABUHYTHII
He chopMUpOBaHA
LIKAaJ1a 10 TPAANIHOHHON NATHOAIIBHON cucTeMe
HEAOMYCK ‘ HEy0BJICTBOPUTEIHLHO YOBJI€TBOPHUTEIHHO ‘ X0po1Io OTJINYHO
1IKAaJ1a N0 0aJUIbHO-PEeiTHHI 0BOM cucTeMe
0-35 36 — 60 61 —80 81-90 91 -100
3HaHHUE HOPM 3HaTh: He 3naer ®parMeHTapHbIE HaBBIKU Henonueie HaBbiku aeiictBuii | ChopMupoBaHHbBIE, HO MoxeT oka3pIBaTh MEPBYIO
TCXHUKH Cpe€acTBa U METOABI llel‘/‘ICTBI/II‘/‘I B aBapHﬁHBIX H B aBapHﬁHLIX )51 coacpKaue OTACIIbHbIC IMOMOUIb IMOCTpaaAaBIIUM
0e30I1aCHOCTH U | NOBBIILICHUS Ype3BbIYAWHBIX CUTYaLUAX, | YPE3BbIUAIHBIX CUTYyaIAX, MpoOesbl HaBbIKY ACHCTBUN B
YMEHHEM 6e30macHOCTH OKa3aHus [1EPBOM IIOMOILM | OKa3aHMs NIEPBOM IOMOLIU ABAPUIHBIX U UYPE3BbIYANHBIX
peanu3oBaTh UX | TEXHHUYECKHX HOCTpaJaBIINM MOCTpaIaBIIUM CUTYalMsX, OKa3aHUs NIEPBOM
B J]a0OPAaTOPHBIX | CPEACTB U MOMOILY TTOCTPaaBIINM
u TEXHOJIOTMUECKUX
TEXHOJIOTUYECKH | MPOILIECCOB
X YCIOBUSIX YMersb: He ymeer ®parMeHTapHbIE YMEHUS Henonueie ymenus CdopmupoBaHHbIe, HO YMmeer mpoBOAUTH KOHTPOIb
(OIIK-6) 3aIIUTUTh MIPOBOJIUTH KOHTPOJIh MIPOBOJHUTH KOHTPOJb coJiepaKale OTACIbHbIE IIapaMeTpoB BO3yXa, IIyMa,
MIPOU3BO/ICTBEHHBIH rapamMeTpoB BO3/1yXa, IapaMeTpoB BO3yXa, IIyMa, npoOebl yMEHHS TIPOBOIHTD BUOpAINY, JIEKTPOMAarHUTHBIX,
TIepCOHAN U nryma, BUOpauuy, BUOpaLuy, KOHTPOJIb TapaMeTPOB BO3/1yXa, TEIJIOBBIX U3ITy4CHUH,
HaceJeHHe OT 3JIEKTPOMAarHUTHBIX, 3JIEKTPOMAarHUTHBIX, ryma, BUOpanu,
BO3MOXKHBIX TETUIOBBIX M3ITy4eHUI TETIOBBIX M3ITy4CHUI 3JIEKTPOMAarHUTHBIX, TEITOBBIX
MHOCIIEACTBUN W3IIy4YEHU N
aBapwuii, katacTpod,
CTUXUHHBIX
OencTBUit
TIPOBOANTH
KOHTPOITh

napaMeTpoB




BO31yXa, IIyMa,

BHOpAITUH,
3IEKTPOMAarHUTHBIX
, TEIUIOBBIX
U3JTydEeHU N
Bnanets: He @®parMeHTapHble HABBIKU Henonuelie HaBbiky nevictBuii | ChopMUpOBaHHBIE, HO MoxxeT 0Ka3bIBaTh EPBYIO
HaBBIKAaMU BJIazneeT JEUCTBUI B aBapUMHBIX U B aBapUHHBIX U coJiepKalle OTAEIbHBIE IOMOIIb MOCTPaJdaBIINM
JecTBuil B Ype3BBIYAWHBIX CUTYAllUsAX, | YpPE3BBIYAMHBIX CUTYallMsX, npoOesbl HABBIKK ACHCTBUH B
aBapUIHBIX U OKa3aHMA MEepBOM MOMOIIM | OKa3aHUs MEPBOH MOMOIIU aBapUIHBIX U YPE3BBIYAHBIX
Ype3BBIYaNHBIX MOCTpaJaBIIUM MOCTPaJABILIUM CUTYaIUsX, OKa3aHMs NEPBOM
CUTYyallUsX, MIOMOIIY MTOCTPaiaBLUINM
OKa3aHMs NepBor
MIOMOIIU
MOCTpaaBIIuM U
BJaJcHHUE 3HaTh: He 3Haer Hmeer oO1iee Nmeet obmiee npencrasinenue | MMeer npeacTaBieHue o Nmeer npeacTaBiaeHue o
cUCTEMOH 0a30Bble MOHSITHUS NpeACTaBICHUE O 0 TEOPETUYECKUX U B3aMMOCBSI3M TEOPETUUECKUX U B3aMMOCBSI3HM TEOPETUUECKUX U
(dyHIaMEHTaJIbH | HEOPraHHMYECKOH, TEOPETUUECKUX U METO/I0JIOTHYECKHUX OCHOBAaX METO/I0JIOTHYECKHUX OCHOB METOI0JIOTHYECKUX OCHOB
BIX XUMHUYECKUX | OPTaHHYECKOM, METO/I0JIOTHYECKUX 0a30BBIX U HEKOTOPBIX CMEXHBIX C XUMUEHl CMEXHBIX C XUMHUEH
nonsituii (ITK-3) | aHanuTHueckoi, OCHOBax 0a30BBIX U CTeLHaNbHBIX Pa3/esioB MaTeMaTHYECKHX H MaTEeMaTUYECKHX U
(bur3HUecKoH, HEKOTOPBIX CIELHUAIbHBIX | MAaTEMAaTUKU U €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
KBAaHTOBOM XMMHHU, pa3fenoB MaTEMAaTUKU U €CTECTBEHHOHAYYHBIX JUCLUIUIMH, MOXKET NPEUIOKUTh | TUCLUIUIAH, MOXKET
XUMHHU €CTECTBEHHOHAYYHBI X JUCLUIUIAH, MOXKET IIPUMEPBI UX MCIONb30BaHUs B HPEUIOKUTD CIIOCO0 MX
BBICOKOMOJIEKYJISIPH JUCLHUIUIMH, HO HE MOJKET MPEIIOKUTD OTIENbHBIE pa3HbIX 001ACTSIX XUMUU U UCIIONB30BaHUs NP PELLICHUN
BIX COCIUHEHUH U HPEIOKUTh CIIOCOOBI UX MPUMEPBI UX UCTIONB30BaHUS MaTepUANIOBEICHUS KOHKPETHON XMUMUYECKOH WIIN
XUMHYECKON HCTIONB30BaHUs IIPH IIPY PEUICHUH 33134 MaTepHalIOBEYECKON 3a1a4n
TEXHOJIOTHH U pelIeHnH KOHKPETHBIX npodecCHOHATBLHON
3aKOHOMEPHOCTHU XUMHYECKUX H JeATENbHOCTU
XUMHYECKHX MaTepUaIOBEYECKUX
IIPOLIECCOB C 3a1a4
y4acTHeM
HEOPTraHUYECKUX, a
TaK)Ke HU3KO- U
BBICOKOMOJIEKYIISIPH
BIX OPTaHUYECKUX
BELIECTB
YMersb: He ymeer YMeer pelaTh THUIIOBBIE YMeer pelaTh TUIIOBBIE CriocobeH caMOCTOATENEHO Moxer 000CHOBATH
MIPOBOJIUTH 3a/1auy n3 0a30BBIX KYpCOB | 3a7a4d 13 0a30BBIX KypCOB OCBOHTB THIIOBBIE METOMBI HEOOXOANMOCTD IPUBIICUCHHUS

MPOCTHIE OIIEPalIuH

€CTECTBCHHOHAYYHBIX

€CTCCTBCHHOHAYYHBIX

peuICHN 3a0a49 U3 OTACIIbHBIX

CBEIEHNH U3 JIOMOJIHUTEIBHBIX
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(ananmza u
KITacCUUKAIITHI
BEILIECTB,
COCTaBJICHUS
bopmyi, cxem
TPOLIECCOB,
TIEPBUYHOTO
aHanuza
pe3ynbTaToB U
T.IL),
BOCTIPOU3BO/IUTH
OCHOBHBIE MTOHSITHS
HEOPraHUYECKOH,
OpraHUYECKOH,
AQHAJIMTUYCCKOM,
(hU3UIECKOiA,
KBaHTOBOM XUMMUH,
XUMUH
BBICOKOMOJIEKYIISIPH
BIX COEIMHEHUN U
XUMHUYECKOU
TEXHOJIOTUH H
3aKOHOMEPHOCTHU
XUMHUYECKUX
MPOLIECCOB C
y4acTuem
HEOPTaHMYECKHX, a
TaKKe HU3KO- U
BBICOKOMOJIEKYIISIPH
BIX OPTaHHMYECKUX
BEIIECTB

JUCHUIUINH, HO JOITYCKAeT
OTACIIBHBIC OIKMOKH

JHUCHUITIINH

CIICIMATTBHBIX PA3JIeNioB
MaTeMaTUKH U
€CTECTBEHHOHAYYHBIX
JMCLIUTUIMH, HO JTOIMYCKaeT
OT/IIENbHBIC OMMOKH TIPH MX
NPHUMCHEHUH B
npodeccroHanbHOM chepe
JIeATENbHOCTH

pa3zenoB MaTeMaTuKu 1
€CTECTBEHHOHAYYHBIX
JMCLUTUIAH U PAaHKUAPOBATh MX
IO CTENEeHN 3HAYUMOCTH JUIS
pelIeHusl OCTaBICHHOM 3a1auu
(HEOOXOTMMEIE,
BCIIOMOTaTEJbHBIE,
WLTIOCTPATHBHBIE U JIP.)

Bnaners:

HABBIKOM padOTEHI C
yaeOHOI
JINTEPATYpOil 11O
HEOpPraHUYECKO,
OpPraHUYECKOM,
aHAJINTHYSCKOM,
(bu3mIecKoi,

He
BJIAJIEET

Biageet HaBBIKaMU
TorcKa yueOHOn
JUTEPaTypHl, B T.4., C
HCTIONIb30BAaHUEM
3JIEKTPOHHBIX PECYpPCOB,
YaCTHYHO BIIAJIEET
OCHOBHOM TEPMHUHOJIOTHEN
Y TIOHATHHHBIM aImapaToM

Bianeet HaBBIKAaMU
BOCIPOW3BEICHNS OCBOSHHOTO
y4eOHOro MaTepuaa, B elIoM
BJIaJeeT OCHOBHOM
TEPMHUHOJIIOTHEN U
MOHATHIHBIM amnapaToM
0a30BBIX MAaTEMATHYECKUX U
€CTECTBEHHOHAYYHBIX

Bianeer HaBBIKAMU
CaMOCTOSITENTLHOTO MU3y4ICHHS
OT/IENBHBIX Pa3/IeNIOB y1eOHOH
JUTEPaTypHl, BIIaICET OCHOBHOU
TEPMUHOJIOTHEN U OHSITUUHBIM
ammapaToM 0a30BBIX
MaTEeMaTHIeCKUX U
€CTECTBEHHOHAYYHBIX JUCIUIIINH

Biageer HaBbIKamMu
KPUTHUYECKOTO aHAIIM3a
yueOHOM HHpOpMAIHH,
YPOBEHb BIIaJICHUS
TEPMUHOJIOTHEN U MOHSITUUHBIM
anImaparoM IO3BOJISET
(hopMyaHpOBaTH BEIBOIBI
Y4acTBOBATh B JHUCKYCCHH 1O

30




KBaHTOBOU XHUMMUHU,
XUMHHU

0a30BBIX MATEMATUYECKUX
1 CCTCCTBCHHOHAYYHbBIX

JHUCHUITIINH

y4eOHBIM BOIpOcaM 0a30BbIX
MaTEMAaTHYECKUX U

BBICOKOMOJIEKYIISIPH JIACITATITAH €CTECTBEHHOHAYYHBIX
BIX COEUHEHUN 1 JACHMILIAH
XHMUYECKOMN
TEXHOJIOTUH
CITOCOOHOCTH 3HaTh: He 3naer Hmeet HemocTaTouHOE Nmeer obmiee npencrarienue | MiMeer mpencraBicHue O Nmeet npeacrasiieHue o
HCIIOIb30BATh OCHOBHBIE€ ITOIXO/IbI TpeCTaBIEHUE O 0 TEOPETUYECKUX U B3aUMOCBSI3U TEOPETUUECKUX U B3aMMOCBSI3U TEOPETUUECKUX U
OCHOBHBIC K PEIIeHUI0 TEOPETHUECKUX U METO0JIOTMYECKUX OCHOBAX METO0JIOTMYECKUX OCHOB METOA0JIOTMUECKHX OCHOB
3aKOHOMEPHOCT | MPOU3BOJCTBEHHBIX METOI0JIOTHYECKUX 0a30BbIX U HEKOTOPBIX CMEXKHBIX C XMMHEH CMEXKHBIX C XUMHEH
U XUMHYECKOH 3aJ1a4 Ha OCHOBE OCHOBaXx 0a30BBIX H CIEIMANIbHBIX Pa3/eNioB MaTeMaTHYECKUX 1 MaTeMaTHYECKUX U
HayKu U (bu3nIecKoii, HEKOTOPBIX CTeUaIbHBIX MaTeMaTHKU U €CTECTBEHHOHAYUYHBIX €CTECTBEHHOHAYYHBIX
(GbyHIaMEHTabH | aHATUTHYCCKOM U pa3/ienoB MaTeMaTUKU U €CTECTBEHHOHAYYHBIX JIUCITUTIAH, MOXET MPEI0KUTh JIUCHMILIAH, MOXET
bl XUMUYECKHE | OpraHHUYeCcKOi €CTECTBEHHOHAYUHBIX JICIUTIIAH, MOXKET MPUMEPHI UX UCTIOIIb30BAHUS B MPEIIOKUTH CIIOCO0 MX
IIOHATUA HpI/I XHUMHH, OCHOBHBIC JUCLIUITIINH npegmomnﬂ) OTACIIbHBIC pa3m)1x oGnacmx XUMHUHU U HUCITOJIB30BAHUS HpI/I pemeHI/m
peuenuun TPYIIIbI MPUMEPEI UX UCIOJIL30BAHUS MaTepHaIOBEICHHS KOHKPETHON XUMHUYECKON UIIN
KOHKPETHBIX 3arpsi3HUTENEH, MIPY pEIIeHUN 3a1a4 MaTepHaIOBETUECKON 3a1auu
MPOU3BOACTBEH IyTH UX MUTPALAN. npogeccuoHaNBHO
HbIX 3amay (ITK- NESATEIbHOCTH
8) YMmerb: He ymeer He cniocoben ykasatb Crioco0eH ykazath CriocobeH yka3aTh creluaibipie | Moxer 000CHOBaTh
Ha OCHOBE CTeLMaNbHBIE Pa3/Ieibl CTeLHaNbHbIE Pa3/Ieibl pa3aensl CMEKHBIX ¢ XUMUEH HEOOXOAUMOCTb IPUBIICUCHHUS
3aKOHOMEPHOCTEN CMEXXHBIX C XUMUEH CMEXHBIX C XMMUEH MaTEeMaTHYCCKUX U CBEACHUM U3 JIONOTHUTEIbHBIX
XUMHYECKON HayKU MaTeMaTUYECKUX U MaTeMaTHYECKUX K €CTECTBEHHOHAYYHBIX pa3aenoB MaTEeMaTHKH U
MPOTHO3UPOBATH €CTECTBCHHOHAYYHBIX €CTECTBEHHOHAYYHBIX JIMCLMILIAH, HEOOX OUMBIC JIJIst €CTECTBEHHOHAYYHBIX
MTOBEACHUC JUCITUILIAH, HEOOXOAUMEBIE | OUCIUIUINH, HEOOXOAMMBIE peIIeHNs TOCTaBICHHON 3aauu JTUCLHUIUIMH U PAHKUPOBATh X
XUMHYECKHUX JUTA PELIeHUs JUIA PELIeHNUs TIOCTaBICHHOM XHMHUCCKOW HJIH 10 CTCIICHU 3HAYMMOCTH ISt
cucreMm (B MOCTaBJIECHHON 3aJa4u 3aJ1a41 XUMHUYECKOHN WITH MaTepUaAIOBEIYECKON pELIeHUs [TOCTAaBJIEHHON 3a1auu
KOHTEKCTE XUMHYCCKOU MIIH MaTepHaJIOBETIECKON HaIpPaBJICHHOCTH (HEOOX0IUMBIE,
TIPON3BOICTBEHHBIX MaTepranIoBeIIeCKOn HaTpaBJICHHOCTH, HO CnocoOeH caMOCTOSTEIIBHO BCIIOMOTaTeNIbHBIC,
3a71a4), HATPaBJICHHOCTH JIOITyCKAeT OTAEIbHbIE OCBOHMTH THITOBBIC METOJIbI WJUTIOCTPATHBHBIE U JIP.)
HCIIOIb30BaTh HETOYHOCTHU pEIIeHNS 3a/1a4 U3 OTACIBHBIX CriocoOeH caMOCTOSTEIIBHO
OCHOBHBIE MoKeT caMOCTOSITEIIBHO CHETHATBHBIX Pa3/eNioB OCBOHUThH OCHOBHBIC
3aKOHOMEPHOCTHU OCBOHTH TEOPETUIECKUIA MaTeMaTHKU U TEOPETUIECKHE TIOTOKEHUS 1

XUMUYECKON HAYKH
u

MaTepHuall U3 OTACIbHBIX
CHETMANTBHBIX Pa3/eNioB

€CTECTBEHHOHAYTHBIX
JTUCLUTUIAH, HO JIOITyCKaeT

TUTIOBBIE METOMBI PEIICHHS
3aJ1a4 U3 OTAEIbHBIX

($yHIaMeHTaIbHBIC MaTEMaTHYECKHUX U OT/IENbHBIE OIUOKH TP UX CIELHAIbHBIX Pa3/Ie/ioB
XVMHUYECKHE €CTECTBEHHOHAYYHBIX MPUMEHEHNH B MaTeMaTuKd 1

TIOHSATHS TIPH JVICIIUIUINH YIS PEIICHUS npoeccroHanbHOH cepe €CTECTBEHHOHAYYHBIX
peneHnn 3a/1a4 B mpodeccnoHabHOM JIeATEbHOCTH JICITUIUINH
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KOHKPETHBIX cdepe AesTeTbHOCTH ‘YMeeT oLeHUBaTh aJJeKBaTHOCTh ‘YMeeT NpoBOAUTE KOPPEKTHYIO
MIPOU3BOACTBEHHBIX ‘YMeeT olleHuBaTh yCIOBUS 1 PU3NIECKYI0 KOPPEKTHOCTD MoZHM(UKALINIO MOJIENeH 1
3a1a4. MPUMEHUMOCTHU CTAaHAAPTHBIX | MOJEINEH, UCIONb3yEeMBIX IPH METOJMK 00pabOTKH JaHHBIX
METOJUK aHaIu3a U 00paboTKe pe3ynbTaToB JKCIEpUMEHTA, IPABUIIHLHO
00paboTKU pe3ynbTaToOB XHMHUYECKOI'0 IKCIIEPUMEHTA ompeensITh 001acTh
XUMHUYECKOr0 SKCIIEPUMEHTA, NIPUMEHUMOCTHU UCIIONIB3YEMBIX
JIOITyCKasi OIHOKH B METOIUK
OTIENBHBIX CIIy4asx
Brnanets: He He Bnaneer HaBbIKaMu Cnoco0eH Mpe1oXKHUTh Bnaneer HaBbIkamu IpuMeHeHus1 | BrageeT HaBbIkamMu
OCHOBHBIMU BJIazneeT NPUMEHEHHS MPHUMEPHI UCITIOJIHL30BAHNUS TEOPETUYECKUX MOAENeH mpu MPUMEHEHUS TEOPETUYECKUX
MIOHATUAMHU TEOPETUYECKUX MOojenen TEOPETUUECKUX HMHTEPIpPETALUU PE3YIBTATOB B MoJieneil py MIaHuPOBaHUU
(dbyHIaMeHTaIbHON IIPU UHTEPIIPETALNA MPeACTaBICHUIN OT/IEIbHBIX OT/IENIBHO B3ATOM 00J1acT XUMHK | paboT B MpodecCHOHaTBHON
U TIPUKJIaTHOM pe3yabTaToOB B OTAEIBHO pa3aenoB MaTeEMAaTUKU U W/WIIM HayK O MaTepuaiax, HO cdepe AesTeTbHOCTH U
XUMHH. B3STOM 00JIACTH XUMHHU €CTECTBEHHOHAYYHBIX JIOIYCKAET OTAEIbHbIE IpaMOTHOM MHTEpIIpeTaIiu

W/WJIM HayK O MaTepHaiax.

JUACITUITIAH JUTS PEIICHUS
3a1a4 mpodheCcCHOHATBHOM
JIEATELHOCTH

HCTOYHOCTHU

TMOJIYYCHHBIX PE3YyJIbTaTOB
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