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1. IOACHUTEJIBHAA 3AIINCKA

1.1 Jucnunnuna «BBegeHue B cynpaMoIeKyISIPHYIO XUMUIO U MOJIEKYJISIPHBIN AU3aiiH» OTHOCHUTCS K MOAYJIIO YacTH,
dbopmupyemMoii  yyacTHUKamMHu O0Opa30BaTeibHBIX OTHOIICHWH, brmoka 1  «JIMCIUILUTHHBI/MOIYIN» OCHOBHOM
npodeccroHanbHON 00pa3oBaTeNbHOM HporpaMMbel 1o HampasieHuto noxrotoBkn 44.03.05 «Ilenarormueckoe
oOpazoBanme (Cc IByMs NpOQWIIMH TOATOTOBKH)» (YpOBeHb oOpa3oBaHus OakamaBp). JlucuuiuiiHa sBIsIETCS
JCHUTUIMHOM TI0 BBIOODY.

1.2 O0mas Tpya0eMKOCTb JUCLMILINHBI COCTaBIseT 2 3.¢., 72 vac.

1.3 Usyuenue nucuuiuiuHbl «BBeeHHE B CynpaMOJEKYISPHYI0 XUMHUIO U MOJEKYJISPHBIA AHU3aiiH» OCHOBAHO Ha
3HAHUSX, YMCHHSX ¥ HAaBBIKAX, IIOJYYCHHBIX TP W3YYCHUH OOYYAIOIIUMHUCS CICAYIOIIMX JUCIMILIHH:
«buonornueckas xumus», «buoopranmueckas xumusy, «30paHHbIC TNaBbl XuMuW», «Heopranudeckuit cuHTE3Y,
«OO01mas u Heoprauudeckast Xumus», «Opranndeckas xumus», «lIpukinagHas xumus», «CTpoOCHHE MOJICKYI U OCHOBBI
KBaHTOBOW XUMHM», «XUMUS BBICOKOMOJICKYISIPHBIX COCAMHCHHI», «XUMHs OHOIOTHYECKU BAXKHBIX COCAUHCHHN,
«XUMUYECKHE OCHOBHI MEpeayr HACICICTBEHHON HH(DOpMAIIANY.

1.4 QucuuruinHa «BBeneHrne B CynpaMONCKyISIPHYIO XUMHUIO U MOJICKYJISIPHBIA AU3aliH» (OPMHUPYET 3HAHUS, YMCHUS U
KOMIICTCHIIMH, HEOOXOMUMEBIC JJIsi OCBOCHHS CICIYIOIIUX IUCHUIUIMH: «AJantanus OHMOJOTHYECKUX CHCTEM K
(hakTopam cpenbl», «BHOTEXHONOTHS Kak allbTePHATHBA XUMHUYCCKOH TEXHOJOrHMW», «MEXaHU3MBI peakiuil B
OpraHuYecKo XUMHUM», « OpraHuvueCcKUuil CHHTE3Y.

1.5 Lenpb u3yueHus: IUCUUIUIUHBIL:

yriyOJicHHE 3HAHUIM CTYICHTOB O XMUMHHU 3a IpEJeliaMH MOJICKYJ, O POJHM HEKOBAJICHTHBIX B3aMMOJICHCTBUI B
XUMHHU, METO/IaX KOHCTPYHPOBAHKS MOJICKYJ K MOJICKYJISIPHBIX aHCAMOIel
1.6 3agaun TUCUUTUIMHBL:

1) U3ydyeHnre OCHOBHBIX BUIOB MEKMOJICKYJISAPHBIX B3aUMOJECHCTBUM, BAUSHUS CPEbl HA MPOTEKaHNE XUMUUECKUX
peakuui, CynpaMOJIEKYJSIPHBIX CHUCTEM 'TOCTb-XO3SIMH", POJM HEKOBAJICHTHBIX B3aUMOJCHCTBUI B XUMHYECKHX
peaKUusX B KpUCTaJUIaX, HEKOBAJIEHTHBIX B3aUMOJCHCTBHI B OMOXMMHUYECKUX CHCTEMaX

2) OcBoeHME OCHOBHBIX METOJIOB HCCIIEIOBAHMS HEKOBAJIEHTHBIX B3aUMOJICICTBUIA

3) PaccMoTpeTh MeTOABI TU3aiiHa MOJICKYNI M MOJICKYJSPHBIX CHCTEM, HAIPABICHHBIC HA CO3JAaHHE YHUKAIBHBIX
KOHCTPYKIIMU ¥ / WK 00JaIaroliye YHUKAILHBIMU CBOMCTBAMHU
1.7 TlepeueHp IIIAHUPYEMBIX PE3YJIBTATOB OOyUYCHHS IO JIUCHUILUIAHE (MOJYJII0), COOTHECCHHBIX C IUIAHUPYEMBIMU
pe3ylibTaTaMu OCBOCHHsI 00pa30BaTeIbHOM MPOTPaMMBI:

Ne

u/n Kon u HanmeHoBaHne komnereHnun mo ®rroC

KO)I 1 HANMECHOBAHHMEC MHAUKATOPA TOCTHKCHHUS KOMIETCHIIUN

[

IIK-2 cnocoOeH aHAIM3UPOBATh M OILICHUBATh MOTCHIIUAIBHBIC BO3MOXHOCTH O0YYAOLINXCS, UX IIOTPEOHOCTH U
Pe3yNbTaThl 00yYCHHS

TTIK.2.1 3Haet cocoOBl JOCTHKEHHS U OLICHKH 00pa30BaTeIbHBIX PE3YIbTaTOB B CUCTEME 00IIero u (WIn)
JIOTIOJIHUTENILHOTO 00pa30BaHus B COOTBETCTBHU C BO3PACTHBIMU M (PH3HOJOTMIECKUM OCOOCHHOCTIMU;
METOIbI MeJArOrH4eCKOi AMarHOCTUKH, IPUHIIMIIB U IPHEMbl HHTEPIIPETAIIMH MTOJTYYECHHBIX JaHHBIX

TTIK.2.2 YMeeT npuMeHITh OCHOBHBIE METOMIBI OOBLEKTUBHOM OIICHKH PE3yJbTaTOB YICOHOU JeATEILHOCTH
00yyaronuxcs Ha OCHOBE METOJIOB MEIar0rMYeCKOr0 KOHTPOJIS M aHaJH3a

I1K.2.3 Brnageet HaBBIKaMH OpTraHU3aIUH, OCYIIECTBICHUS KOHTPOJIS M OIICHKH YIEOHBIX J0CTHXCHUH,
TEKYIIMX ¥ UTOTOBBIX PE3YJBTATOB OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MIPOTrPaMMBI O0YJaOITMMUCS U
(wn) momoMHHUTETHHON 00IIe00pa3oBaTeILHOM MPOTPaMMBbI, B TOM YHCJIE B paMKaX YCTAaHOBJICHHBIX (hopM
arrectanuy (TIpy UX HAJTHYUH)

2|YK-1 criocoben ocyniecTBIsATh NOUCK, KpUTHYECKHUI aHAIM3 U CHHTE3 MH(OpMaIiK, TPUMEHSATh CUCTEMHBIN
MOAXOJ AJIsl peIlIeHHs] MOCTABIEHHBIX 3aa4

VYK.1.1 3raeT MeTOABI KPUTHYECKOTO aHAJN3a U OLIEHKN HH()OPMAIINH; CYIIHOCTh, OCHOBHBIC TIPUHIIHIIEI U
METOJIBI CHCTEMHOTO ITOX0/A.

VK.1.2 YMmeeT ocymecTBISITh MOUCK, cOOp M 00padoTKy HHPOPMAIIUY IJIsT PEIISHHS TOCTABICHHBIX 33]1a4;
OCYIIECTBIISATh KPUTHUECKUI aHAIN3 M CHHTE3 HHOPMAIIMH, TOTY4YECHHONH U3 Pa3HbIX HCTOYHUKOB,;
apryMEHTHPOBATh COOCTBEHHbIE CY)K/CHUSI U OLICHKH; TPUMEHSTh METO/IbI CHCTEMHOT'O MOAXO0MA JIJIst
peLIeHHs HOCTABJICHHBIX 3a/1ad.

VK.1.3 Bnazmeet nmpreMaMu UCTIONB30BAHUS CHCTEMHOTO TIOX0/Ia B PEIICHUH TTOCTABICHHBIX 331a4.

Ne ( Kox m HamMeHOBaHHe HHIMKATOpPA

Oo0pa3oBaTe/bHbIE Pe3yJbTaThl 10 JHCIHUIIJINHE
n/n AOCTHKEHHs] KOMIIeTeHIHH




TIK.2.1 3HaeT cnocoObl JOCTUKEHUS U
OLICHKU 00pa30BaTeIBHBIX PE3YJIBTATOB
B cucTeMe o01ero u (1iu)
JIOTIOJTHUTEIEHOTO 00pa30BaHUs B
COOTBETCTBHH C BO3PACTHBIMH U
(hU3HMOTOTHYECKUM OCOOCHHOCTAMU;
METOIbI TIEIarOrMYECKON JUArHOCTHKH,
MPUHIIHIEI ¥ IPUEMBI HHTEPIPETAIIA
MOJYYCHHBIX JAHHBIX

3.1 OcHOBHEBIE TUITBI HEKOBAJICHTHBLIX B3aUMOJCHCTBHI U MEXaHU3MBI
ux 00pa30BaHMS U MPUEMBI UX U3YyUYCHHUS B PA3IMYHBIX pa3jeliaXx Kypca
XUMUHU

[IK.2.2 YMeeT npuMeHATh OCHOBHEBIE
METO/bI 0OBEKTHBHOMN OLICHKH
PEe3yJIbTaTOB Y4eOHO! eSTENbHOCTH
00yyaromuxcsi Ha OCHOBE METOI0B
MearoruuecKoro KOHTPOJIA U aHaIu3a

V.1 Ilpencka3biBaTh CBOMCTBA XUMUYECKUX COCTMHEHUH U
MOJICKYJIIPHBIX CHCTEM,ONUPASACh Ha JaHHBIC 00 UX CTPOCHUU JIJIs
(dhopmupoBaHUs y 00YYAFONIUXCSI YMEHUS PEIIaTh
XUMHUKO-aHAIMTUUECKHE 3a/1a4ud Pa3HOrO YPOBHS

IIK.2.3 Bnageet HaBbIKaMu
OpraHu3allfy, OCYIICCTBICHUS
KOHTPOJISL ¥ OLICHKH YYEOHBIX
JIOCTHYKCHUM, TEKYIIIUX U UTOTOBBIX
PE3YIIbTaTOB OCBOCHHSI OCHOBHOM
00pa3oBaTeBHOM MIPOTrPaAMMBI
00y4aromMuCst 1 (WIIN)
JIOTIONTHUTEIHHON
00111e00pa3oBaTeIbHON IPOrpaMMBbl, B
TOM YHCIIC B paMKaX YCTaHOBJICHHBIX
(dhopm artecranuu (MPU UX HATAIHN)

B.1 Bnaneer HaBblkaMu onpeeieHus] CBOMCTB XUMHUYECKON CHCTEMBI
Ha OCHOBE BO3MOKHBIX TUIIOB B3aUMOJCHCTBUIA I PEILICHUS
TEOPETUUYECKUX U MPAKTHUYECKUX 3a7a4 XUMHUUECKOTO CONIEPKaHuUs

VK.1.1 3naer MeTOABI KPUTUUECKOTO
aHaJM3a U OLICHKU HH(OpMAaLINY;
CYIIIHOCTb, OCHOBHBIE MPUHIUIIBI U
METOZbl CUCTEMHOTO MOJX0/a.

3.2 Metons! ¥ npueMbl paboThl ¢ HHPOPMALIUEH, TO3BOJISIONIHE
IIPOBOAMTH aHATIHU3 U MOAEIMPOBAHHE XUMUYECKOH CHCTEMBI

VK.1.2 YmeeT ocyiecTBIsITh MOUCK,
c6op 1 00paboTKy MH(pOPMALKH IS
peLICHHUS IOCTABICHHBIX 33/1a4;
OCYIIECTBIIATh KPUTHUESCKUIT aHATU3 U
CHHTE3 HH(POPMALIUH, TOTYYCHHOH U3
Pa3HBIX HCTOYHHKOB; apI'YMEHTHPOBATh
COOCTBEHHBIE CY)KICHHUS U OLICHKH;
OPUMEHSATH METO/bI CHCTEMHOTO
NOIX0a AJIS PeLICHHs TOCTABICHHBIX
3ajau.

V.2 TIpoBOANTH JIMTEPATYPHBII OUCK, aHATU3UPOBATh UH(OPMALIHIO,
BBIJIEIISISI OCHOBHBIE ITPOOJIEMBI U3 00JIaCTH CYIIPaMOJIeKyISIpHON
XMMUU 1 MOJIEKYISIPHOTO An3aiiHa

VK.1.3 Bnaneet npuemamu
MCIIOJIb30BaHMUs CUCTEMHOTO ITOX0/a B
pELICHUH OCTABICHHBIX 3a/1a4.

B.2 HaBbikamu paboThl ¢ XMUMUUECKOH HH(pOpMaLHEit 11
MOJIETUPOBAHUS XUMUUECKUX CTPYKTYp, aHAJIN3a BIUSHUS yCIOBUI
cpezbl Ha (POPMUPOBAHNE XMMUYECKUX CUCTEM U NpecKa3aHus
HaNpaBJIeHUs] XMMUYECKHUX MPOLECCOB




2. TPYIOEMKOCTB JACIHUILIMHEI (MOAYJIST) U BUJOB 3AHSITHI 1TO JUCIUATIINHE

(MOJYJTIO)

Buapl yuednoii pa6oTnl,
BKJIIOYASl CAMOCTOSITEJILHYIO

HaumenoBaHue pa3jeia IMCUUNIUHBI (TEMbI) paoty cry1enTos u Wroro
TPYA0EMKOCTh 4acoB
(B yacax)
J JI3 CPC
Hroro nmo gucuuninxe 20 12 40 72
IlepBhIii NepHOx KOHTPOIA
Beeoenue ¢ cynpamonexynapuyro xumuio 6 6 12
IIpenmer cynpaMoneKkyasipHON XUMHH 2 2 4
IIpupona cynpamMoneKyasipHbIX B3aUMOJAEHCTBUI 4 4 8
Cynpamonekynaphuvie cucmemul 8 4 12
OOBEKTHI CYITPaMOJICKYIISIPHON XUMHUH 4 2 6
CoenuHenus TMIa "TocTh - X03suH" 4 2 6
OCHOBbI MONEKYIAPHO20 OU3ATIHA 6 6 12
[TnaHupoBaHME XUMHUYECKOTO CUHTE3A 2 2 4
CTpyKTypHO-OpHEHTUPOBAHHBIN AU3aliH 2 2 4
ODyHKIMOHAIBHO-OPHEHTUPOBAHHBIN 1U3altH 2 2 4
Cynpamonekynapnulii cunmes 12 24 36
MozenbHbIE peakiiy Ul CHHTE3a CyIPaMONIEKYJISIPHBIX CHCTEM 4 8 12
CoeauHeHus BKIIOUECHHUS, KIaTpaThbl 4 8 12
Peakuuu xenarupoBanus 4 8 12
Wroro no Buaam yueOHOH paboThI 20 12 40 72
Dopma npomercymounoi ammecmayuu
3ager
Hroro 3a IlepBblii nepuos KOHTPOJIS 72




3. COAEP KAHUE JUCHUIIJIMHBI MOAVYJIA), CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3IEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA

AKAJIEMUYECKHUX YACOB M BUJIOB YUEBHBIX 3AHATHIA

3.1 Jlekuun

HaumenoBaHnue pa3nejia JTMCHUILTAHBI (MOAYJIs1)/
TeMa u cofep:kaHue

TpynoeMkocTh
(K0,1-BO 4acoB)

1. Beeoenue 6 cynpamoneKyniapHyio Xumuio

6

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle pe3yibmManmol:
[IK-2: 3.1 (ITIK.2.1), V.1 (IIK.2.2), B.1 (IIK.2.3)
YK-1: 3.2 (VK.1.1), V.2 (YK.1.2), B.2 (YVK.1.3)

1.1. IIpenmer cynpaMoeKyIsIpHON XUMUU
1. CynpaMoneKkyasipHas XUMHUsI KaK pasesl XUMHAH.
2. Uctopust pa3BUTHS CyTpaMOIEKYISIPHON XUMHH.
3. CoBpeMeHHBIC HANIPABICHUS PA3BUTHUS CYyNPAMOICKYIIPHON XUMHA
Y4ebHo-MeTomuuecKas muteparypa: 1, 7, 8

1.2. Ilpupona cynpaMoeKyasipHbIX B3aUMOAECHCTBUN
. loHHbIE ¥ IUMOJIbHBIE B3aUMOACHCTBUS.

. Bomoponnast cBsi3b.

. KatnoH-mt- 1 m-m-CT3KUHT-B3aUMO/ICICTBHE.

. Cuitel Ban-nep-Baannsca.

. [ImoTHas ymakoBKa B TBEPIOM COCTOSIHHH.

. T'unpodobHbIe 2D deKTHI.

. CynpamoneKymnsapHoe KOHCTPYHpPOBaHHE.
Y4ebHo-MeTouIecKas IuTeparypa: 2, 8

~N NN

2. Cynpamonexynaphsie cucmemol

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmManol:
[IK-2: 3.1 (IIK.2.1), V.1 (IIK.2.2), B.1 (IIK.2.3)
YK-1: 3.2 (VK.1.1), V.2 (YK.1.2), B.2 (YK.1.3)

2.1. OOBEKTHI CYIIPaMOJIEKYIIPHON XUMUHU
1. Uctopus u3ydeHust 0ObEKTOB CyTpaMOJIEKYISIPHON XUMHH.
2. TeHneHIY pa3BUTHS CYTIPAMOJICKYJIIPHON XHMHH.

YyebHo-MeTomuueckas mureparypa: 1,2,5,7, 8

2.2. CoemmuaeHus THMNA "TOCTH - XO3SUH"
1. IlpencraBieHus O CUCTEME KTOCTb — XO3UH».
2. Kimaccudukarus KOMIUIEKCOB TOCTh XO3SHH.
3. [TocTynaTsl CynmpaMoNeKyIIpHONA XHMHH.
4. XenaTHbIN 1 MaKpOIUKINIeCKUH 3 PexT.
5. [Ipepopranuzanus U KOMIUIEMEHTapPHOCTb.
6. TepmogmHaMIUecKasi © KHHETHIECKAsI CEIEKTUBHOCTb.
Y4ebHO-MeToTUIecKas muteparypa: 1, 7, 8

3. Ocnogvl MoNeKynapHo20 ousaina

Dopmupyemvie Komnemenyuu, 06pazoeamenvHovle Pe3yibmanmol:
YK-1:3.2 (VK.1.1), V.2 (YK.1.2), B.2 (YK.1.3)

3.1. IlnaHnupoBaHHE XMMHUYECKOIO CUHTE3a
1.1lenu 1 3a1a41 OparHUUECKOTO CUHTE3A.
2. CoBpeMeHHbIE TPOOIEeMbl OPTaHUIECKOTO CHHTE3a. XUMHUIECKOE MOJICITUPOBAHUE H
MOJICKYJISIPHBINA TU3aMH.
3. [[nanupoBaHre CHHTETHYECKUX CXeM. PETpOCHHTETHYECKIIA aHaH3.
Y4ebHO-MeToMUIecKas muTeparypa: 1, 3,4,5, 6,9

3.2. CTpyKTypHO-OpPHEHTHPOBAHHBII qU3aifH
1. CuHTe3 IMIaTOHOBEIX TEJ U POICTBEHHBIX UM CTPYKTYP.
2. OTKpBITHE U TU3alH QYIIIEPEHOB.
3. lenapumepsl.

YyebHO-MeToIUIecKas muTeparypa: 1, 3,4, 5,6, 8,9




3.3. @YyHKIMOHAIbHO-OPUEHTUPOBAHHBIN Ju3aiiH
1. In3aitH ”HCTPYMEHTOB JJI1 OPraHUYECKOr0 CHHTE3A.
2. CuHTE3 U IPUMEHEHHE KpayH-2(UPOB.
3. buomMuMeTH4eCKass XUMUS 1 MOJIEKYJISIPHOE y3HAaBaHHE.
4. JIuzaiiH JIeKapCTBEHHBIX CPEJICTB.
YyebHo-MeTomuueckas mureparypa: 1, 3,4,5,6,7,8,9

3.2 JIaGopaTopHbIe

HaumenoBaHnue pa3nesia JTMCHUILTAHBI (MOAYJIs1)/
TeMa u cofep:kaHue

TpynoeMkocTh
(K0,1-BO 4acoB)

1. CynpamoneKkynapHuiii cunmes

12

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle pe3yibmManmol:
[IK-2: 3.1 (IIK.2.1), V.1 (IIK.2.2), B.1 (IIK.2.3)
YK-1: 3.2 (VK.1.1), V.2 (YK.1.2), B.2 (YVK.1.3)

1.1. MogenpHble peakUM UIsl CHHTE3a CYNIPaMOJIEKYJISIPHBIX CUCTEM
1. Peakums BrmbsiMcoHa - OCHOBA CHHTE3a KpayH-2(QHPOB.
2. IlonukoHaeHCcAHsI (PEHOIOB M CHHTE3 CYIIPAMOJIEKYIISIPHBIX CHCTEM
YyebHo-MeTomuueckas mureparypa: 1, 3,4,5,6,7,8,9
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAIITMOHHBIE CTIPAaBOYHBIE CUCTEMEI: 1, 2

1.2. CoeauHeHUs BKIIOUSHHS, KIaTPaThI
1. OcHOBHBIE TIPUMEPHI MOJIEKYISIPHBIX KOHTECHHEPOB.
2. Xn0po(uiut ¥ TEMOTIIOOHH - PEACTABUTEIH CYTPaMOJIEKYIISIPHBIX CUCTEM.
3. CriocoObl OTy4YeHHS KIIaTPaToOB.
YyebHo-MeTomuIecKas murteparypa: 1,2, 3,4,5,6,7,8,9
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMEI: 1, 2

1.3. Peakuuu xenarupoBaHUs
1. XenaTHplid 1 MaKpOIUKINIECKHUH A (HEKTHI.
2. Cunre3 ocnoBanwmii 1lIudda n koopauHAIMOHHBIX COSTMHEHUH Ha UX OCHOBE.
3. IomydeHue XeIaTHBIX KOMILIEKCOB.
YyebHo-MeTomuIecKas murteparypa: 1,2, 3,4,5,6,7,8,9
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMBI: 1, 2

3.3CPC

HaumenoBaHnue pa3nejia JTMCHUILTAHBI (MOAYJIs1)/
TeMa I CAMOCTOSITEILHOTO U3YYeHHS

TpynoeMKocTh
(K0,1-BO 4acoB)

1. Beeoenue 6 cynpamoneKyniapHyio Xumuio

6

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmManmol:
[IK-2: 3.1 (ITIK.2.1), V.1 (IIK.2.2), B.1 (IIK.2.3)
YK-1: 3.2 (VK.1.1), V.2 (YK.1.2), B.2 (YK.1.3)

1.1. IIpenmer cynpaMoeKyIsIpHON XUMUU
3aoanue 013 camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:
ITonroToBka k KOHTPOJLHOU padoTe «IIOHATHS CYyTTPaMONEKYIIPHON XHUMHUH.
MexxMonexynsipHble B3aUMOICHCTBU.
Y4ebHO-MeToMUIecKas muTeparypa: 1, 2, 8
IIpodeccronanpabie 6a3bl JAHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMEIL: 1, 2

1.2. Ilpupona cynpaMoeKyasipHBIX B3aUMOAECHCTBUN
3aoanue 013 camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:
ITonroToBka K KOHTPOJILHOU padoTe «IIOHATHS CYITPaMONIeKyIIpHON
XUMUH. MEXMOJIEKYISIPHBIE B3aUMOJICHCTBU.
Y4ebHO-MeToIuIeCcKas IuTeparypa: 2, 8
IIpodeccronanpabie 6a3bl JAHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMEIL: 1, 2

2. Cynpamonexynaphsie cucmemol

Dopmupyemvie Komnemenyuu, 06pazosamenvHbvle Pe3yibmManol:
[IK-2: 3.1 (IIK.2.1), V.1 (IIK.2.2), B.1 (IIK.2.3)
YK-1: 3.2 (VK.1.1), V.2 (YK.1.2), B.2 (YK.1.3)




2.1.

OOBEKTHI CyNPaMOJIEKYISIPHON XUMUH

3adanue onn camocmosamensHozo 6bINOIHEHUSL CHIYOCHIMOM:

IMoaroroBka K KOHTPOJIbHOM padore «CynpaMosIeKyIIpHbIE CUCTEMbBDY.
Y4ebHO-MeToIUUecKas muTeparypa: 1, 2, 5, 8

IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAIITMOHHBIE CTIPAaBOYHBIE CUCTEMEIL: 1, 2

2.2.

Coenunenus Tuma "TocTh - X03IuH"
3aoanue 011 cCamocmoamenbHOZ0 6bINOJIHEHUS CHYOCHIOM:
IToaroroBka K KOHTPOJIBHOM padbore «CynpaMoIeKyIIPHBIC CHCTEMBD.

Y4ebHo-MeTomuueckas auteparypa: 1, 7, 8
IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMBI: 1, 2

3. Ocnogvl MoneKynaprHozo ousaina

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle pe3yibmManmol:
VYK-1: 3.2 (VK.1.1), V.2 (YK.1.2), B.2 (YK.1.3)

3.1.

[TnaHupoBaHUE XUMHUYECKOTO CHHTE3a

3adanue onn camocmoamenbHozo 6bINOIHEHUSL CHIYOCHIMOM:

ITonroToBka pedepara o BeIOpaHHOH Teme K paszaeny "OCHOBBI MOJCKYJISIPHOTO Au3aiftHa'
Y4ebHO-MeToIUIeCcKas muTeparypa: 3,4, 5, 6,7, 8,9

IIpodeccronanpabie 6a3bl JAHHBIX U HHPOPMAIIMOHHBIE CTIPAaBOYHBIE CUCTEMEI: 1, 2

3.2

CTpyKTypHO-OpPHEHTUPOBAHHBIN AW3AH

3aoanue 013 camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:

ITonroToBka pedepara o BeIOpaHHOH TeMme K paszaeny "OCHOBBI MOJEKYJISIPHOTO Au3aiitHa’
Y4ebHO-MeToIUIeCcKas muTeparypa: 3,4, 5, 6,7, 8,9

IIpodeccronanpabie 6a3bl JAHHBIX U HHPOPMAIIMOHHBIE CTIPAaBOYHBIE CUCTEMBI: 1, 2

3.3.

DOyHKIMOHATEHO-OPUEHTUPOBAHHBIN TU3ANH

3aoanue 013 camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

ITonroToBka pedepara o BeIOpaHHOH TeMme K paszaeny "OCHOBBI MOJCKYJIIPHOTO Au3aitHa'
YyebHO-MeToIUIeCKas muTeparypa: 3,4, 5, 6,7, 8,9

IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAITMOHHBIE CTIPABOYHBIE CUCTEMEI: 1, 2

4. CynpamoneKkynapHuiii cunmes
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Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmMansl:
[IK-2: 3.1 (IIK.2.1), V.1 (IIK.2.2), B.1 (IIK.2.3)
YK-1: 3.2 (VK.1.1), V.2 (YK.1.2), B.2 (YVK.1.3)

4.1.

MopnenpHbIE peakIuy [UI CHHTE3a CYyIPaMOJICKYIISIPHBIX CHCTEM

3aoanue 0na camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:

ITonroToBka oTdyeTa 1o J1aboparopHbIM padotam «Peaknus BumbsMconay,
«ITomukonaeHCAHS (HEHOIOBY.

Y4ebHO-MeToIUIeCcKas muTeparypa: 3,4, 5, 6,7, 8,9

IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAITMOHHBIE CTIPAaBOYHBIE CUCTEMEI: 1, 2

4.2.

CoenurHeHus BKIIOYCHUSI, KIaTpaThl

3adanue onn camocmosamensHozo 6bINOIHEHUSL CHIYOCHIMOM:

ITonroToBka otyeTa 1Mo J1aboparopHbIM padoTam «OMBITH ¢ XJIOPOPUILIOM U
remorioourom», «IlonyyeHue KiaTparosy

Y4ebHO-MeTOoIUIeCcKas muTeparypa: 3,4, 5, 6,7, 8,9

IIpodeccronanpubie 6a3bl JaHHBIX U HHPOPMAIITMOHHBIE CTIPAaBOYHBIE CUCTEMBI: 1, 2

4.3.

Peakuuu xenarupoBanus

3aoanue 013 camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:

ITonroToBka otdyeTa 1o jaboparopHbiM padotam «Ilomyuenue ocHoBanwuii Lludday,
«Cunte3 BKC meramnos ¢ ocHoBanusimu [Hudday, «IlomydeHne XenaTHbIX KOMIUIEKCOBY
Y4ebHO-MeToIUIecKas muTeparypa: 3,4, 5,6, 7, 8,9

IIpodeccronanpabie 6a3bl JaHHBIX U HHPOPMAIIMOHHBIE CTIPAaBOYHBIE CUCTEMBI: 1, 2




4. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

4.1.

YueOHo-MeTOANYECKAS JTUTEPATYPa

Ne
1/

bubmmorpadudeckoe onvcanue (aBTop, 3ariiaBue, BUI U3TaHUS, MECTO,
W3/1aTeNbCTBO, TOJ U3/IAHMUS, KOJINYECTBO CTPAHHIL)

Ccoinka Ha uctouynuk B OBC

OcHoBHas auTEpaTrypa

TanameraunoB, FO. I Opranndeckue criedicepsl s CYIIPaMOICKYJIIPHBIX CHCTEM :
moHorpadwus / 1O. I. Tanamernunos, JI. A. AnpmeTknHa. — Kazanb : Kazanckuit
HaI[MOHAJILHBIN UCCIIE0BATEIbCKUIA TEXHOMOTHIECKUH yHuBepcuTeT, 2016. — 112
c.

http://www.iprbookshop.ru/
79445 html

Heénosa, O. B. XuMus KoOpJUHAIIMOHHBIX COEAMHEHUH : yaeOHoe mocobue / O.
B.Heénosa, JI. M. Ky6anosa. — Capatos : Aii [Tu Op Menua, 2017. — 75 c.

http://www.iprbookshop.ru/
73347.html

JlonoiHuTEILHAS TUTEPATYpa

Byxapos, C. B. Xumust 1 TEXHOJIOTHS IPOTYKTOB TOHKOTO OPraHUYECKOTO CHHTE3A !
yaebHoe mocobue / C. B. Byxapos, I'. H. Hyrymanosa. — Kazans : Kazanckuit
HaITMOHAJILHBINA UCCIIE0BATEIbCKHIA TEXHOJIOTHYECKUH yHUBepcuTeT, 2013. — 267
c.

http://www.iprbookshop.ru/
63548.html

Hcnonp3oBanue mporpammuoro makera ChemCraft mis MmonenupoBanus u
BU3YaJIM3alHN CTPYKTYPHI H CBOHCTB MOJICKYJIIPHBIX CHCTEM : METOJHMYCCKUE
ykasanus / cocrapurenu T. H. I'pumaesa, A. H. Macnuii, A. M. Ky3Hueros, oz
penaknueii C. B. bopuceBnu. — Kazans : Kazanckuii HalmoHaIbHBIN
HCCIIEZIOBATENIbCKHUI TEXHOIIOTHYeCKN yHUBepcHuTeT, 2016. — 56 c.

http://www.iprbookshop.ru/
61971.html

Konomes B.E., [Tony4yenne n cBoiicTBa KOOPAMHAIMOHHBIX coenuuennit / B.E.
Konomies, M.B. Tauaes, E.A. Ymokuna. — M. : BHUUN I'M, 2019. — 197 c.

https://www.elibrary.ru/item
.asp?id=38589929

MeToap! NOTy4YeHHS OPTaHMYECKUX U 3JIEMEHTOOPTaHUIECKUX COSTMHEHUH :
yaebHoe mocobue / P. A. Xatipymmun, M. b. I'asu3os, JI. P. baraysa, A. 1. [lepuna.
— Ka3zans : Kazanckuii HallmoHaJIbHBIN UCCIIEA0BATEIbCKAN TEXHOJIOTHYECKUHN
yauBepcuteT, 2016. — 324 c.

http://www.iprbookshop.ru/
79325.html

Heynauuna, JI. K. ®u3uko-xuMuueckue 0CHOBBI IPUMEHEHHUSI KOOPAUHAIIMOHHBIX
coenuHeHmi : yaeoHoe mocodue / JI. K. Heymaunna, H. B. Jlakuza. —
ExarepunOypr : Ypanbckuit penepanbubiii yauBepcutet, ObC ACB, 2014. — 124
c.

http://www.iprbookshop.ru/
68499.html

Ceprees, I. b. Hanoxumus : monorpadus / I. b. CepreeB. — MockBa :MoCKOBCKHiA
ToCcyIapCTBEHHBIN yHUBEepcuTeT MMeHU M.B. JlomoHnocoBa, 2007. — 336 c.

http://www.iprbookshop.ru/
13145.html

Cronspuyk, M. B. KBaHTOBO-XUMHUYECKOE MOJCITUPOBAHUE MOJIEKYIIIPHBIX
kiactepoB B mporpamme ADF : yaeOHoe mocobue 1o BEITOTHEHHIO Tab0paTopHOTO
npaktukyMma / M. B. Cromsapuyk, U. A. Iémuues, A. U. CugopoB. —
Cankr-IletepOypr : Yausepcuter UTMO, 2015. — 44 c.

http://www.iprbookshop.ru/
66504.html

4.2. CoBpeMeHHbIe podeccHOHAIbHBIE 0a3bl JAHHBIX M HHPOPMAIIHOHHBIE CIPABOYHbIE CHCTEMBI,
HCIO0JIb3yeMble MPH 0CYIEeCTBICHHH 00Pa30BaTeILHOI0 MPONEcca Mo JUCHHILTHHE

Ne
1/

HanmeHoBaHue 0a3bl TaHHBIX

Cchlika Ha pecypc

—

baza manubix Hayunoii anekrponnoit onomuoreku eLIBRARY.RU

https://elibrary.ru/defaultx.a
Sp

baza kaur u myonukaruii DnekrponHoi oudnuorekn "Hayka n Texauka"

http://www.n-t.ru




5. ®OHJI OEHOYHbBIX CPEACTB VIS IPOBEJEHUSA TEKYIIET'O KOHTPOJISA U
MHNPOMEXKYTOYHOU ATTECTAIIUU OBYYAIOIIIUXCA 110 JUCHUIIJIMHE (MO YJIIO)

5.1. Onncanne noka3areseil 1 KpUTepHeB OLCHNBAHNUS KOMIIeTCHIMIA

Kon xommnerennuu mo ®I'OC

3
W
g =
o=
£ =
Texyuuil KOHTpOINIb ;’ 5
4
(o
&
Kon o6pazoBarenbHOro =
€3yJIbTaTa JANCUUILTHHEL
. 52 2
ZE2 28 g 8
SE2 5E8 g 5
20 3 & S8 =y O
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g = £ g & 5
S &8 Cg g
Z & s )
[K-2
3.1 (TIK.2.1) + + +
V.1 (IIK.2.2) + + +
B.1 (TTK.2.3) + + +
YK-1
3.2 (YK.1.1) + + + +
V.2 (YK.1.2) + + + +
B.2 (VK.1.3) + + + +

5.2. TunoBble KOHTPOJIbHBbIE 3aJaHUS WJIM HUHbIEe MAaTepHAJIbl, HeOOX0AUMBbIe A OLEHKH 3HAHMII, yMeHUIi,
HAaBBIKOB 1 (MJIH) OMBITA AeATEJIbHOCTH, XaPAKTEePU3YOIIUX ITanbl (OPMUPOBAHUS KOMIETEHIIHIA.

5.2.1. Tekymuii KOHTPOJIb.

TumoBrIe 3amanus K pa3aeny "Brenenne B CynpaMoNeKyIsIpHYIO XUMHIO":

1. KonTpoJsnHasi pa6oTa mo pasuery/Teme
IIpumep KOHTPOIBHOMN paboThI «IIOHATHS CYyIPaMOJICKYIAPHON XUMUH. MEKMONEKYISIPHBIC B3aUMOJICHCTBUS
1. CBoOOIHAS SHEPTUs TUAPATAIIMH AHHOHOB YMEHBIIIACTCS C POCTOM HX paanycoB. HecMoTps Ha 3T0, cambie
MaJIeHbKHUE, Han0oJIee CIIIBHO CONbBATHPOBAHHBIC AHMOHBI CBSI3BIBAIOTCS OOJNBIIMHCTBOM X035€B IPOYHEE APYTHUX
OOBSCHUTE 3TO HAOIIONEHHE.
2. N300pa3ute OTHOCUTEIBHYIO IIKAITY CHJI CYIIPAMOJICKYIIAPHBIX B3auMoeiicTBuii. COmocTaBbTe €€ CO MIKaIon
BaKHOCTH 3TUX B3aUMOJICHCTBUI B CYIIPaMOJICKYJIIPHOM JHU3aliHE X03UHA I METAJNTMYCCKUX KATHOHOB, IIPHHUMAS
BO BHUMAaHHUE Takue (aKTOpPbl, KaK HAIIPABICHHOCTD, JICTKOCTh BCTPAUBAHMUS B KAPKAC XO35HUHA U CKIIOHHOCTH K
YCHJICHHIO CBSI3bIBAHUS 32 CUCT MHOTOICHTPOBBIX B3aUMOICHCTBUI
3. Kakue B3anMo/eiicTBUSI MOTIIM ObI OBITh BaXKHBI TPH KOHCTPYHUPOBAHHUHU XO3SIMHA JUTS CIICAYIOIAX YaCTHUI[: METaH,
Oen3on, Metanol, Gpenon, ammonwuii, Cl- , Nat+ , Ni2+?
4. O0BsiCHHTE, TOYEMY TETPATHPPOIHHBIC MAKPOIIUKIIBI B OMOJIOTHYECKUX CUCTEMaX BBICTYIIAIOT B POJIU XO35CB,
MPOYHO CBSI3BIBAIOIINX KaTHOHBI, TOT/IA KaK PACIIMPCHHBIC IOP(QUPHHBL, HAIPUMEP, OOJIBIIIE TOAXOIAT IS
CBSI3BIBAHUS AaHHOHOB.
5. B HCTOpPHYECKOM IUTaHE OHUM U3 TIEPBBIX OTKPHITUH B 0OACTH CYIIPAMOJICKYIIIPHON XHUMUU SIBIISICTCS CUHTE3
BAJIMHOMHUIIMHA. UTO 3TO 32 COCIUHECHUE, U KAKOEC OTHOIICHUE OHO UMEET K CYIPaMOJICKYSIPHON XUMUH?
6. [IpuBenute GOPMYITUPOBKU HECKOIBKUX TEM IIKOJIBHOTO Kypca XUMHU (HE MCHEE IATH), B KOTOPBIX PACKPHIBAIOTCS
MPEACTABICHUS O MEXMOJICKYISIPHBIX B3aUMOACUCTBISIX. OMUIIUTE IPUMEPHI, PACKPHIBAIOIIUC [TOHATUE O
MEKMOJICKYJIIPHBIX B3aUMOJICHCTBUAX B JAHHBIX TEMax
Konuuectso 6amios: 20

Tunossle 3aganus K pazaeny "CynpaMoneKyasipHble CUCTEMBI':
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1. KourposabHasi padoTa nmo pasjaeny/Teme
IIpumep kKOHTpOIBHON pabOThl «CyIPaMOICKYIAPHBIC CHCTEMBD)
1. JInst psima: momasa, KopaHa, KPUINTaH [ O0bsSCHUTE H3MEHCHHE YCTOMYMBOCTH KOMILICKCOB C KATHOHAMHU METAJLIOB.
Hwxe npuBeneHsl TePMOTUHAMUYECKHE TTApaMETPhI (M3MEHEHUE SHTANBITNH U MPOU3BEACHUE TEMIICPATyphl Ha
U3MEHEHHUE SHTponuH,) peakiun Cu2+(aq) ¢ pa3mUuHBIMU JTUraHaaMu. VIConb3yiiTe 3T TaHHBIHA I pacueTa
KOHCTaHT cBsi3biBaHus (Kp) KomIiekcoB Metain : urady 1:1 u 0ObsICHUTE pa3HUIly B CTAOMIBHOCTH 00pa3yrOIIUXCs
koMmIuiekcoB. [logann: -90 u 24,3; Kopauna: -76,0 u 64,0; Kpunrana: -50 u 100,2
2. [aiite onpeneneHne TEPMUHA «KOMILIEKC «TOCTh — X03IUH»». [I[puBeIuTe nNpuMepsl B3auMOACHCTBUM,
Y4YacTBYIOIIUX B (DOPMHUPOBAHMH 3TUX KOMIUIEKCOB. 3. UTo Takoe «npenoprannzanus»? OObsICHUTE ee Poilb B
(hopMHPOBaHUH CYITPAMOJICKYIIIPHBIX CHCTEM.
4. TpeOyeTcst CKOHCTPYUPOBATH JIMTAH/ JJIs CBSI3bIBAHHS KATHOHOB MeTaiuioB. Kakue B3anMOJICHCTBUS MOTITU OBbI OBITH
Ba)KHBI [TPU KOHCTPYUPOBAHUH TAKOTO «X03siMHay»? Kakue rpynnupoBKy OH JIOJHKEH BKJIFOYATh B CBOKO CTPYKTYPY?
OTBeT NOSICHUTE.
5. PaccTaBbre yKazaHHBIE KJIACCHI CYMIPAMOJIEKYIISIPHBIX CTPYKTYP B OPSAKE YBEIHMUEHUS KECTKOCTH KapKaca:
1)kapuepany; 2) kpunrtann; 3) kopann; 4) cepanz.
6. [IpuBenuTe MPUMEPHI CYIIPAMOJICKYIIIPHBIX CTPYKTYP (HE MEHEE IISITH), BCTPEYAOIIUXCS B INKOIBHBIX Kypcax
XUMHHU ¥ Oronioruu. Crenaiite OTHECCHUE 3TUX CTPYKTYP K Pa3IMYHBIM KilaccaM (TPyIInam) CYyImpaMOICKyIIpHBIX
CUCTEM. YK)XKHUTE THUIIBI MEKMOJICKYISIPHBIX B3aMMOJICHCTBUI, JIeKAIUX B OCHOBE ()OPMHUPOBAHHS ITHX CTPYKTYD.
7. IlpuBenute npuMeps! 3aaanuidi EI'D 1o xuMum, B KOTOPBIX, Ha Bai B3nsia, MOTyT OBITh OTPa)KEHBI IIPEICTABICHHS
0 MEXMOJICKYIIIPHBIX B3aUMOJICHCTBUAX
KonuuecTso 6amos: 20
Tunossle 3aganus K pazaeny "OCHOBBI MOJIEKYJIIPHOTO AU3aiHa'":

1. Pejepar
IToaroroBsTe pedepar, CBI3aHHBIN C JU3AITHOM OJHOTO W3 BRIOPAHHBIX BaMH THUIIOB CYIPaMOJIEKYISIPHBIX cUCTEM. B
pedepare TOHKHBI OBITh OCBEIEHBI CISTYIONTNE TyHKTHI:
1. Onpenenenue menu UCIOIB30BAHUS CYTIPAMOJICKYIIAPHOI CHCTEMBI
. [TonGop KOMIOHEHTOB CUCTEMBI (pEenTOp, CyOCTpAaT).
. Bunpl cBsI3BIBaHHA B CHICTEME.
. Bun pacronoxenus cyocTpar-pernentop.
. O60CcHOBaHHE YCTOWYNBOCTH CHCTEMBI.
. BiimsiHne ycnoBwmii cpensl Ha GOpMUPOBAHHE XUMHUIECKON CHCTEMBI.
. O6nacTp UCIIOIB30BAHUS CHCTEMBL.
. BO3MO)XHOCTH KOMITBIOTEPHOTO MOJICITMPOBAHMS MIPH TOATOTOBKE CHHTE3a JAHHOW CHCTEMBI (BHIBI HCIIOIB3YEMOTO
MOZETMPOBAHUS, IPUHIIII TOCTPOSHHSI KOMIBIOTEPHOI MOJENH U ATAITBI €€ MOCTPOCHUS, CPeaa MOACTHPOBAHUS,
BBIYHCIICHHS ).
9. IloTeHnmanbHBIE BO3MOXXHOCTH UCIIONB30BaHMS HHPOPMAIMX O BEIOPaHHOH CHCTEME TPH H3Y9IEHUH [IKOJIFHOTO
Kypca XUMHH, OMOJIOTHH, (PU3HUKH, THO0 BO BHEYPOUHOH JEATEIHHOCTH O0YUAIOIIHXCS
KomnmuecTso 6ammos: 25

0 3 ON D bW N

TumoBsle 3amanus K pazaeny ""CynpaMoneKyIsIpHbIA CHHTES":

1. Otyet no JaGopaTopHoii padoTe
OtueTt o naboparopHoit padbote
[Tpu moaroToBke K J1abopaTopHOMY 3aHSATHIO M BHIIIOJIHEHHMIO JIAOOPaTOpPHOH paboThl pEKOMEHIYETCS:
1. BHUMaTenbHO N3YYHUTh MaTepuall MpeACTosIIel JabopaTopHOi paboThl U COCTABUTH IUIAH €€ BHIMOIHEHHUSI.
2. YnenuTh NOBBILIEHHOE BHUMaHHUE SKCIIEPUMEHTAIBHBIM 0COOCHHOCTSIM IIPEICTOAIIEH PaboThl (MCIOJIB3YEMbIM
peakTHBaM 1 000PYIOBAHHMIO, a TAKXKE TEXHUKE PaOOThI C HUMH) U 3aIicaTh 3Ty HHQOPMALMIO B 1a00paTOPHYIO
TeTpab.
3. BoinonusTe 1abopatopHyto paboTy HEOOXOIMMO aKKypaTHO U B COOTBETCTBHH C IJIAHOM IIPOBEICHUS OIIbITA,
OTpakasi Bce €e OCHOBHBIE ITaIbI B JJA0OPATOPHOM TETPaan, U B COOTBETCTBHH C TPEOOBAHUSIMU OXPAHbI TPY/AA..
4. Ilpu noarotoBke K paboTe M 10 €€ BBIIOJIHEHHs CTYAEHTY HEOOXOIMMO OTMEYaTh T€ BOIIPOCHI U pa3/ielibl, KOTOPbIE
BBI3BIBAIOT y HETO 3aTPYyIHEHUSI, C LENIbIO MOCIEAYIOICH KOHCYIBTAINH Y TIPETIOAaBaTelIs.
5. Jlns ycriemHo# 3amu Tl 1ab0paTopHOit paboThl HEOOXOAMMO TIIATENEHO U3YyUUTh JISKIIMOHHBIHN U, €CIIN 3TO
HEoOX0IMMO, JOTIOTHUTEIbHBIA TEOPETUUECKUI MaTepHal 110 TeMe paboThI Il IPaBUIBHOTO O(OPMIICHHS OTYETA T10
JabopaTopHoii padote.
7. JJaGopatopHble 3anucy He0OX0ANMO BECTH aKKyPaTHO, TIOATAIHO, B COOTBETCTBUH C MOPSIIKOM BBIIIOJIHEHUS
J1abopaTopHOil paboThl. BaskHO B 1a00paTopHyI0 TETpab 3aHOCUTh TEMY, Liellb, MaTepHalbl 1 000pYJ0BaHHUE,
HeoOXouMbIe B 1a00paTopHOi paboTe; OCHOBHBIE ATAIIBI IPOBEJCHUS OIBITOB M UX PE3YJIBTAaThl MO)KHO 3aHOCHThH B
BUJIE TE3UCOB, JIN0O0 B TaOIIMYHOM WIIM rpa)MIecKOM BUIE, @ TAKIKE C HEOOXOANMBIMH PUCYHKaMH U PacueToOM BBIXO/A
npoaykra. [IpoBeneHne He0OXOMMMBIX pacyeToB, aKKypaTHOE 0()OPMIICHUE X0/1a M PE3yNIBTaTOB BHIOJIHEHHOW paboThI
B J1aDOpaTOpHOH TeTpasy ABIIETCS HEOOXOMUMBIM YClIoBHEM o(OopMIIEHHS oT4eTa 1o JiabopaTropHoii pabore.
KonuyecTtBo 6aiios: 45
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5.2.2. IIpoMe:kyTOUHASI ATTECTAIUSI

IIpoMexyTo4Hasl aTTecTalysl MPOBOJUTCS B COOTBETCTBHH C [10JOKEHHEM O TEKYILEM KOHTPOJIE M MPOMEXKYTOUHON
arrecraruu B @PT'BOY BO «lOYpI TTIV».

IlepBblii mepuoOx KOHTPOJISA
1. 3auer
Bompockr k 3agerty:
. OnpenerneHne cynpaMoeKyIIpHON XUMHA
. Kimaccngmkanms cynpaMoieKyaspHBIX COeTUHEHNH «XO35IMH-TOCTH)
. XenatHbii d¢ ekt
. Makponuximaeckuii Qe
. Temmnarusrit 3 dext
. [Ipenopraamn3anus 1 KOMIUIEMEHTAPHOCTh

N N R W N =

. TepmoguHamMudeckas 1 KMHETHIECKAs CETIEKTUBHOCTD ITPH 00pa30BaHUM CYyPaMOJIEKYISIPHBIX U KOMIUIEKCHBIX
COCTMHCHUN

8. [Tpupona cynpaMosieKyIsIpHBIX B3auMOneHCTBUH. FOH-HOHHBIC B3aMMOIECHCTBUS

9. Ipupona cympaMoNIeKyIIPHBIX B3aUMOACHCTBUN. MIOH-IUITOEHBIC B3aUMOICHCTBHS
10. Tlpupona cynpamMoNeKySIpHBIX B3aUMOIEHCTBUH. [IUTIOIb-TUTIOIBHBIE B3aUMOIEHCTBUS
11. IIpupona cympaMoNIeKyIsIpHBIX B3aUMOACHCTBHN. BomopoaHas cBs3b

12. Tlpupona cynpamMoNeKySIpHbIX B3auMOIeHCTBUI. KaTnoH-TT- B3anMOoIeiCcTBUS

13. Tlpupona cynpamMoNeKyISIpHBIX B3aUMOIEHCTBUH. T--CTIKUHT B3aUMOICHCTBHS
14. Tlpupona cynpamMoeKysIpHbIX B3auMoneicTBuil. Cribl Ban-nep-Baanbsca

15. CynpamonexyisipHble 0COOCHHOCTH (POTOCHHTE3a B PACTCHHSIX

16. CBs3pIBaHUE B TPAHCIIOPT KUCIOPOAA TEMOTIIOOMHOM

17. Ctpyxrypa u ¢pynkmun JJHK

18. KpayH-3¢upst

19. [loganasl, cTpoeHNe, 0COOEHHOCTH CHHTE3a, TIPaKTHYECKas 3HAYNMOCTh

20. JTapuar-a3¢pupst

21. Kpunranmgsl, cTpoeHHEe, 0COOCHHOCTH CHHTE3a, MPAKTHIECKas 3HAUNMOCTh

22. Cohepannspl, cTpoeHne, 0COOEHHOCTH CHHTE3a, MPAKTHIECKas 3HAYUMOCTD

23. «KecTKO-MATKOE) B3aUMOJICHCTBHE

24. KoopauHalMOHHBIE B3aUMOICHCTBUS

25. CynpamodexyispHas XuMust QyJiepeHoB

26. Kunkue kpuctamisl. [Ipupona u cTpykTypa

5.3. IlpumepHbIe KPUTEPUH OLIEHUBAHMS OTBETA CTYIEHTOB HAa JK3aMeHe (3aueTe):

OT1meTka Kpurepuu oueHuBanus

- ZIaeTCsl KOMIUIEKCHAS OLICHKA MPE/IOKESHHON CUTyalin

- IGMOHCTPHPYIOTCS ITyOOKHE 3HAHUS TEOPETUIECKOI0 MaTepraia i yMEeHUe Ux
"OmmaHo" MIPUMEHSITD

- IOCJIEIOBATEIbHOE, TPABUIILHOE BHIMOJHEHHE BCEX 3aJaHuil

- yMeHne 000CHOBAaHHO W3J1araTb CBOM MBICITH, J€aTh HEOOXOMMbIC BHIBOJIBI

- ZIaeTCsl KOMIUIEKCHAS OLICeHKA MPE/IOKESHHOMN CUTyalin

- IGMOHCTPHPYIOTCS ITyOOKHE 3HAHUSI TEOPETUIECKOI0 MaTepraia i yMEeHUe UX
MIPUMEHSI T

"Xopomio" - TIOCJIeIOBATENbHOE, MPABUIIHLHOE BHITIOJIHEHNE BCEX 3aaHUM

- BO3MOXHbBI IHHUYHBIE OIIMOKH, UCITPABIISIEMbIC CAMUM CTYACHTOM I1OCIIE 3aMeYaHus
npernoxaBaTesis

- yMeHne 000CHOBAHHO M3J1araTb CBOM MBICITH, J€aTh HEOOXOMMbIC BHIBOJIBI

- 3aTPYHEHUS C KOMIUIEKCHOM OILEHKOM MPEI0KEHHON CUTYaIluu
- HETIOJTHOE TEOpEeTHIEeCcKoe 000CHOBAHNE, TPEOYyIOIIee HaBOISAIINX BOIIPOCOB

"VYnoB1eTBOPUTEIHHO"
" " IperoaaBaTess
("3a4yreHo") .
- BEITIOJTHEHHE 3aaHU [IPH MOACKA3Ke IMPerogaBaTesst
- 3aTpyAHEHUS B (QOPMYITHPOBKE BEIBOIOB
"HeynosnerBopurenabHo" - HeTpaBWJIbHAS OLICHKA MPEJI0KEHHON CUTyaI[uu
("He 3auTeHo" - OTCYTCTBHE TEOPETUIECKOTO 0OOCHOBAHUS BBITIOTHEHHS 3aaHUH
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6. METOIMYECKHUE YKA3ZAHUS VIS OBYYATOINXCSI IO OCBOEHUIO
TACIHUATIINHBI

1. Jleknun

Jlexuus - ofHa W3 OCHOBHBIX ()OPM OpraHM3ALMH y4eOHOTro Ipolecca, NMPEeACTABIAIONAs COOOH yCTHOE, MOHOJIOTHYECKOE, CHCTEMAaTHYECKOE,
MOCIIeOBaTENbHOE H3I0XKEHHE IIperoiaBarenieM y4eOHOro MaTepHana ¢ IeMOHCTpauel ciaaiioB u ¢GuasMoB. Pabora oOydaromuxcst Ha JISKIUN
BKJIIOYaeT B ceOs: COCTaBlICHME HIM CJIEKEHHE 3a IIJTaHOM YTEHUs JIeKIUH, HalHCaHUE KOHCIEKTa JIEKIMH, JOINOJIHEHHE KOHCIEKTa
PEKOMEHOBaHHOM JIUTEPATyPOil.

TpebGoBaHUs K KOHCIIEKTY JIEKIHH: KPaTKOCTh, CXeMaTHYHOCTb, MOCIIEI0BATENIbHAs (DUKCALNS OCHOBHBIX ITOJNOXCHHMIT, BEIBOJOB, (YOPMYITHPOBOK,
0000mennil. B xoHcIeKkTe HyXHO IOMeYaTh BaXKHBIC MBICIIH, BBIICNATH KIIOUEBHIC cI0Ba, TepMuHEL Ilocimemyromas paboTa Hax MaTepHaIoM
JIEKLUU IpeTyCcMaTpHBaeT NPOBEPKY TEPMHUHOB, MOHATUH ¢ MOMOIIBIO SHIMKIONEANUI, clloBapel, CIPaBOYHUKOB C BHIMHCBIBAHHEM TOJIKOBAaHUH B
TeTpanb. B KoHCIIEKTe HY)XKHO 0003HAYUTH BOIIPOCHL, TEPMHUHBI, MaTepHal, KOTOPHI BHI3BIBACT TPYAHOCTH, IOMETUTD U IIONBITATHCS HAUTU OTBET B
pekoMeHayeMolt nuTeparype. Eciu caMocCToATeNnbHO HE ymaeTcsi pa3o0parbest B Marepuaie, HeoOXoaMMo copMylHpoBaTh BOIPOC M 3a]aTh
MIPENOaBaTEI0 Ha KOHCYIBTALUM, Ha IPAKTUYECKOM 3aHATUH.

2. J/IabopaTopHBbIe

JlabopatopHble 3aHATUS TNPOBOJAATCA B CICLHAIBHO OOOPYJOBAaHHBIX JIA0OPaTOpHAX C TNPUMECHEHHEM HEOOXOAMMBIX CPEICTB OOydeHHS
(;1abopaTtopHOTo 060pyI0BaHHs, 00pPa3L[0B, HOPMATHBHBIX M TEXHUUECKUX JOKYMEHTOB M T.IL).

Ilpy BBINOJIHEHUH 1a0OPATOPHBIX PAabOT TPOBOMATCA: IMOJATOTOBKA OOOPYHOBAHMS W HPUOOPOB K padoTe, M3yuYeHHE METOIMKH paboThI,
BOCIPOH3BEICHUE H3yIaeMOr0 SBICHHS, U3MEPCHIE BEIUYHH, OIPEEIeHIEe COOTBETCTBYIONNX XapaKTePUCTHK U MoKa3aTeNel, 00paboTka JaHHBIX
U UX aHaJn3, 0000IIeHHe pe3ynbTaToB. B Xo1e npoBeneHus paboT HCIONb3YIOTCS ITaH paboThl ¥ TAOIHIIBI UL 3anKceil HaOMrOeHUH.

Ilpu BeMOMHEHHH TabOPAaTOPHOU pabOTHI CTYAEGHT BeeT pabodune 3amHCH PEe3yIbTaToB H3MEPCHHH (UCIBITaHHI), O(QOpPMISET pacdeTsl,
aHAJTM3UPYET MOJIyYCHHBIC JaHHBIC ITyTEM YCTAHOBJICHUS HX COOTBETCTBHS HOPMaM W/WIIH CPaBHEHHMS C U3BECTHBIMH B JINTEPAType AAHHBIMU /MK
JTAaHHBIMH APYTHX CTYACHTOB. OKOHYATEIbHBIC Pe3yABTaThl 0O(OPMIIOTCS B (hOpME 3aKITIOUCHHS.

3. 3auer

L[enL 3a4e€Ta — IPOBEPKa U OLECHKA YPOBHS IOJIYYCHHBIX CTYACHTOM CIICHHAJIBHBIX 3HAHUH 10 yqeﬁﬂoﬁ JAUCHUIINIMHE U COOTBETCTBYIOIIUX UM
yMeHI/Iﬁ 1 HABBIKOB, a TAKXC YMCHHUA JIOTUYCCKUA MBICIUTH, apTYMCHTHPOBATH H36paHHy}O HayYHYIO MO3UIHIO, p€arupoBaTbh Ha AOMOIHUTCIBHBIC
BONPOCHI, OPUCHTHUPOBATHECA B MAaCCUBE HHq)OpMaHI/II/I.

IToaroroBka x 3a4€Ty HAYMHACTCA C IICPBOrO 3aHATHA IO JUCHUIUIMHE, Ha KOTOPOM 06yqa}omnec;[ TI0JTy4aroT Hpe,Z[BapI/ITeJ'IBHHﬁ TIEPCUYCHDb
BOIPOCOB K saqéry 1 CIIUCOK peKOMeH,ZlyCMOﬁ JIMTEPATYPhI, UX CTABAT B U3BECTHOCTb OTHOCUTEJIbHO KPUTCPUCB BBICTABIICHUA 3auéTta u cneunque
TeKymeﬁ ¥ UTOTOBOM aTTEeCTAIIHNH. C camoro Havasa )eIarejabHO TIJIAaHOMEPHO OCBanMBaTh MaT€puall, pyKOBOACTBYsSICH IIEPEIHEM BOIIPOCOB K 3a49€TYy
U CIIMCKOM peKOMeH,ZlyCMOﬁ JIMTEPATYphbl, a TaKKE HyTéM CaMOCTOATEJIBHOI'O KOHCIICKTUPOBAHUA MaTepualioB 3aHATHH U PE3yNIbTaTOB
CaMOCTOATEIBHOTO U3YYCHUS y‘Ie6HLIX BOIIPOCOB.

ITo pe3ysbTaTaM C1avM 3a4€Ta BBICTABIIACTCA OLICHKA «3a4YTCHO» WIIH «HE 3a4TCHO».

4. KonTposabHas padoTa no pasjaeiny/Teme

KontponbHast paboTa BBIIONHAETCS C LEIbI0 IPOBEPKU 3HAHUIT U YMEHUH, IIOTyYCHHBIX CTyACHTOM B XOJ€ JISKIMOHHBIX U IMPAKTHYCCKUX 3aHATHH
U CaMOCTOATENIBHOTO M3YYeHHs AUCHMIUINHBL. Hamncanne KOHTPOIBbHOWH pabOThl MPU3BAHO YCTAHOBUTH CTEHECHb YCBOCHMS CTYICHTAMH Y4eOHOTO
Marepuana pa3jaena/TeMbl ¥ (GOPMHUPOBAHUS COOTBETCTBYIONIHX KOMIIETECHIIUH.

IToaroToBKy K KOHTPOJIBHOH paboTe cliefyeT HauMHATh C IOBTOPEHMS COOTBETCTBYIOIIETO pasjiela yd4eOHMKa, YUeOHBIX IMOCOOMH MO JaHHOMY
paszery/TeMe U KOHCIIEKTOB JICKIIHH.

KonTpopHast paboTa BBINOIHACTCS CTYJCHTOM B CPOK, YCTAHOBJICHHBIN MpeNoaBaTelIeM B MUCbMEHHOM (TI€YaTHOM HIIM PYKOITHCHOM) BHJIE.

IIpu odopmiaeHHH KOHTPOIBHOH PabOTHI CIELyeT NPUACPIKUBAThCS PEKOMEHIAIHH, IPEACTABICHHBIX B JOKyMeHTe «PermamMeHT odopmieHus
ITHCBMEHHBIX PaboT».

5. Pedepar
Pedpepar — TeopeTmueckoe HCCICAOBAHHE OINpPEACICHHON MHPOOIEMBI, BKIIOUAIOMIEe 0030p COOTBETCTBYIONIMX JIHTEPATypHBIX H IPYTHUX
HCTOYHHKOB.
Pedepar 00BIYHO BKITIOUACT CIEAYIOMINE YaCTH:
1. ©ubnnorpaduyeckoe onMcaHue NEPBUYHOTO JOKYMEHTa;
2. cobcTBeHHO pedepaTuBHAs 9acTh (TEKCT pedepara);
3. crpaBOYHBIN aNmapar, T.€. JONOIHUTEIbHbIC CBECHUS W MPUMEYaHus (CBEICHHMS, JOMOIHUTEIBHO XapaKTepU3yIOIUe IEPBUYHBIA JOKYMEHT:
YHCIIO WIITIOCTPAIXil ¥ TaOIHII, IMEIOIIUXCS B JOKYMEHTE, KOTMIECTBO HCTOYHHKOB B CITHCKE HCIIOIb30BAHHOI IUTEPATyPHI).
Ortarnsl HanucaHus pedepara
1. BBIOpaTh TeMy, €CIIM OHA HE OIpe/ieNIcHa IIPEIo[aBaTeieM;
2. ompenenuTh HCTOYHUKH, C KOTOPBIMH MPHIETCS paboTath;
3. U3Yy4YHUTH, CHCTEMaTH3UPOBATh U 00pabOTaTh BEIOPAHHBII MaTepHal U3 HCTOUHUKOB;
4. cocTaBUTh ILIaH;
5. Hammcathb pedepar:
000CHOBaTh aKTyaJIbHOCTb BHIOPAHHO TEMBI;
- yKa3aTh HCXOIHBIC JaHHBIE pedepupyeMoro TeKcTa (Ha3BaHHE, [[e OIyOINKOBaH, B KakoM Tromy), cBegeHus o0 asrope (. U. O,
CIELHAIbHOCTD, YUCHAs CTCIICHb, y4CHOE 3BaHME);
— chopMyIHpoBaTh MPOOIEMATUKY BEIOPAHHON TEMBI;
— TPUBECTH OCHOBHbIE TE3UCHI pe(heprUpyeMOro TEKCTa ¥ UX apryMEHTAIHIO;
— chenaTh o0 BEIBOA 110 IpoOIeMe, 3asBICHHOI B pedepare.
Ilpu odopmieHnn pedepara cregyeT NPUACPKUBATBCA PEKOMEH/ALMI, NPEICTABICHHBIX B JOKYMeHTe «PernaMeHT oopMIIeHHS MHCHMEHHBIX
paboT».

6. Ot4et no JaGopaTopHoii padoTe

HpI/I COCTaBJICHUU H OCI)OpMJ'IeHI/II/I OT4UE€Ta CICAYCT NPUACPIKUBATHCA peKOMeHI[aLIPIfI, NPEACTaBICHHBIX B METOAUYECCKUX YKa3aHUAX II0
BBIINOJTHCHUIO J'IaﬁOpaTOpHLIX pa60T 10 TUCUHUIIIAHE.
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7. MEPEYEHBb OBPA3OBATEJBHBIX TEXHOJOT Ui

1. PazBuBaroniee oOyueHwe
2. I[IpobnemHoe oOyueHue
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8. OIIMCAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3BI

1. KOMITBIOTEPHBIN KJIacc — ayIUTOPHS JIJISl CAMOCTOSTEIILHON PabOThI
2. yueOHas ayIUTOPHS VIS JIEKIMOHHBIX 3aHATHH
3. naboparopus
4. JIuneH3noHHOE TPOTpaMMHOE 00eCIIeueHuE:
- Onepauunonnas cucrema Windows 10
- Microsoft Office Professional Plus
- AaTuBHUpycHOe nporpamMmHoe obecrnieueHne Kaspersky Endpoint Security muist 6usneca - Crangaprthslii Russian
Edition
- CripaBoyHast mpaBoBast cucreMa KoHcynbTaHT mioc
- 7-zip
- Adobe Acrobat Reader DC
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