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1. IEJIX U 3AJTAYM OCBOEHU A JUCHUITJIMHBI

1.1. Ileabo ocBoeHuss aucHUIVIMHBI «Oprannueckas xumus |l»  saBisroTcs
(dbopMUpPOBaHUE Y CTYACHTOB 00IIETO (PU3HMUECKOTO MUPOBO33PEHUS, IIETLHOTO MPECTABICHUS O
mporeccax M SIBJICHUSAX, MPOUCXOMAIIMX B HEXHBOW M KUBOM MPHUPOJE, HAYYHOTO criocoba
MBIIUICHHUS, YMECHHSI BHUJICTh ECTECTBCHHOHAYYHOE COJCpIKaHHME MPOOJIeM, BO3HUKAIOIIUX B
MIPaKTUYECKON JEATETHLHOCTH CIICIMAIINCTA, & TAKXKE Pa3BUTHE (PHU3NUECKOTO MBIIIICHHUS.

1.2. 3axaun ocBOEHUA TUCHMILIUHBI (MOYJIs1):

— H3yYeHHE 3aKOHOB OKPYXKAIOIIET0 MUPa B UX B3aUMOCBSI3H;

— O3HAaKOMJICHHE CTYIEHTOB C HCTOpPUEH U JIOTUKOW pa3BUTHS (DU3MKUM U OCHOBHBIX €€
OTKPBITUI

— OCBOCHHE OCHOBHBIX (DH3UYECKHX TEOPUH, MTO3BOJISIONINX OMKCATh SBICHUS B IPUPOJIC, U
NpeaesioB NPUMEHUMOCTH OSTUX TEOPHHM [JIsi pEIICHUSI COBPEMEHHBIX M IMEPCHEKTHUBHBIX
TEXHOJIOTHYECKHX 3a]1a4;

— (opmupoBaHUE y CTYJCHTOB OCHOB €CTECTBEHHOHAYYHOW KApTUHBI MUPA,

— (opmupoBaHUE HABBIKOB IO MPUMEHEHHIO TOJOXKEHUH (PyHIAMEHTAIbHOW (DH3UKU K
rPaMOTHOMY Hay4YHOMY aHAJIU3y CUTYaIlui, C KOTOPBIMU WHXKEHEPY MPUXOIUTCS CTATKUBATHCS
IIPYU CO3JJaHUH HOBOM TEXHUKHU M HOBBIX TEXHOJIOTHIA,

— oBJameHUWE (YHAAMCHTAIBHBIMH TPUHIUIAMUA W METOAAMH PCIICHUS HAy4HO-
TEXHUYECKUX 3a7a4;

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI' PAMMBI

VYyeOnas aucuumimHa (Moaynb) «Opranndeckas xumus |1» BkitoueHa B 00s13aTeNIbHBIM
HepevyeHb JUCLUILIMH 0053aTeNbHOM YacTu 00pa30BaTeNbHOM IPOrpaMMbl BHE 3aBUCUMOCTH OT
ee HampaBleHHOCTH (mpodwist). JuciumimHa peamu3yercss B COOTBETCTBUU C TPEOOBaHHUSIMU
OI'OC, OII BO u YII, no gaHHOMY HaIlpaBiI€HUIO MOATOTOBKH.

JucuuruinHa OaszupyeTcss Ha CleAyoUMX AucuuiuinHax: «OpraHudeckas XUMHS»,
«Xumus 3nemMeHToBy», «Heoprannueckas xumus», «MaremaTrkay B o0beMe 1 Kypca By3a.

ITo mpodwmitto NOAroToBKU «XHUMHUYECKass TEXHOJIOTUS MPUPOTHBIX YHEPrOHOCUTENEH U
YIJIEPOAHBIX MaTepUaIOB» 3HAHUS HEOOXOIUMBI JUISl M3yueHUs npeameroB: «CUHTETHUECKUe
METOJbl OpraHUYecKOM XMMHUM», «XUMHS M TJIyOOKas mepepaboTka BO300HOBIIIEMOTO
MIPUPOJHOTO OPTaHUYECKOTO ChIPbs», «[€XHUUECKUI U IPyNIIOBOM aHAIN3 TOIUIMBY», «XUMUSI U
riyookas nepepaboTka HepTH U Tazay, «XUMHUYECKas TEXHOJIOTHS YIJIEPOJHBIX MaTepHUajoBy,
«XHUMHYECKask TEXHOJIOTHSI IPUPOAHBIX SHEPTOHOCUTENEH», «CMa30uHbIE MaTEpUAIIBD».

3. KOMIIETEHIIMHX OBYYAIOIIETOCsl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCIIAITJIMHBI

3.1. Ipornecc n3ydeHus AUCHUILTAHBI (MOIYJS) HAMpaBlieH Ha (OPMUPOBAHUE DIIEMEHTOB
cienyromux obmenpodeccnonanbHbIX  KommeTeHnuii B coorBeTrcTtBuu ¢ OIIOII BO mo
crernansHocT 18.03.01 Xumudeckast TEXHOJIOTHS .

OIIK-1 CnocobeH wu3yuyaTh, aHAJIM3UPOBATH, HCIIOIH30BATh MEXAaHU3MBl XHUMHYECKHUX
PeaKIHi, MPOUCXOANINX B TEXHOJOTHUECKUX MPOIECCaX M OKPYXKAIOIIEM MHPE, OCHOBBIBASICh
Ha 3HAHHUSX O CTPOSHUM BEUIECTBA, MPUPOJE XUMHUYECKOH CBSI3U W CBOMCTBAX pPa3IMYHBIX
KJIACCOB XUMHUYECKHX DJIEMEHTOB, COCTMHEHUH, BEIIECTB M MaTEPHAIIOB.



OIIK-2 CnocobOeH HCMoab30BaTh MaTeMaTHyeckue, puzndeckue, GU3NKO-XUMHIECKUE,
XUMHUYECKHE METOABI IS peIIeHHs 3a/1a4 PO eCCUOHATLHON 1A TEIbHOCTH;

OIIK-5 CriocobeH OCyIIeCTBIATh SKCIEPUMEHTAIbHbBIE HCCIEJOBAHUS U UCTIBITAHUS T10
3aJJaHHOH METOAMKE, MPOBOJUTH HAOIIOAECHUS W H3MEPEHHUs C y4eToM TpeOOBAHUN TEXHUKHU
0e301macHOCTH, 00padaThIBaTh U HHTEPIIPETUPOBATH SKCIIEPUMEHTAIBHBIE TAHHBIE.

dopmupoBaHUE yKa3aHHBIX KOMIIETCHIIUH pa3MelieHo B Tabnuie 1.

Ta6muma 1 — @opMupoBaHUE KOMIIETCHINI TUCIIUIUIMHAMHA

HaunmenoBanue CeMecTpsl (HOPMHUPOBAHUS TUCIUILTHHEL
JCIUILIAH, (DOPMHUPYIOIIIX
KOMIICTCHITUIO 1 2 3 4 5 6 7 8
COBMECTHO
OIIK-1
Obwas u Heopeanu4eckas Xumus
Dkonoeus

Xumust snemenmos

Opeanuqecmm XUMUA

Opeanuyeckas xumus 11 _

Beseoenue 6 cneyuaibHoCms

Duzuneckas Xumus

ﬂaxoxpacoqﬂble NOKpbIMU:l

051/1/[(1}1 Xumuveckas mexHouiocus

Konnouonas xumus

Ioocomoska Kk npoyedype 3awjumol u
3aWuUma BbINYCKHOU K8ANUDUKAYUOHHOI
pabomul

OIIK-2

Huppopmamuxa

Mamemamuxa

061/1/[(1}1 U HeopeaHu4decKas Xumus

Ananumuyeckas xumus u
@usuxo — xumuyeckue
Memoobl aHAnU3d

Huocenepnas epaguxa

Xumust snemenmos

Dusuka

Opeanuqeacaﬂ XUMUA

Opeanuyeckas xumus 11 _

Hupopmayuonnvie
MexHoI02UU

Ilpuxnaonas mexanuxa

HpOlz;@CCbl u mexanuveckue annapamowl
XUMUYECKUX npou3eodcm6

Duzuueckas Xumus

ﬂdk’OKpaCO'—tHbl@ NOKpblLMus

Qﬂekmpomexmma u  npomvluiiennas
QJIEKMPOHUKA

Obuas xXumu4eckast mexHoai02usl

Konnouonas xumus

Iloocomoska x npoyedype 3auumsl u
3aWUma GbINYCKHOU KEAAUDUKAYUOHHOU
pabomoi

OIIK-5

Ananumuyeckas xumus u
@usuxo — xumuyecxkue
Memoobl aHanu3d

Xumus snemenmos




HaumenoBanue CemecTpb! (POPMUPOBAHUS AUCLUIUIMHBI
JVCLUIUIAH, (POPMHUPYIOIIHX

KOMIIETEHIUIO 1 2 3 4 5 6
COBMECTHO

Dusuka

OPZCIHLH{QCKG}I XUMUA

Opeanuyeckas xumus 11 _

Ilpuknaonas mexanuxa

Hpoueccw u mexaxnuvyeckue annapamaol
XUMUYEeCKUx I’lpOI/L?GO()CI’I’lB

Duzuueckas Xumus

3ﬂel<mpomexnui<a u  npomvlullieHHasA
ONEKMPOHUKA

Iloozomoska Kk npoyedype 3awjumvl u
3aWuUma BbINYCKHOU K8AAUDUKAYUOHHOU
pabomul




3.2. [lepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs 10 AN CHMILJIMHE, COOTHECEHHBIX ¢ IVIAHMPYEeMbIMH pe3yabTaramu ocBoenust OIT

Tabnuma 2 — [lepedyeHp MIaHUPYEMBIX PE3YJIBTATOB O0yUEHUS IO JUCIHUILTUHE, COOTHECEHHBIX C IJITAHUPYEMBIMU Pe3yIbTaTaMU OCBOCHUS

Kon u Koa u HanmeHoBaHHe OueHo4YHbIE CPeICTBA
HANMEHOBAHHE HHIMUKATOPA 10CTHIKECHHSI IaanupyemMblie pe3yJabTaThl 00yUeHHs M0 JUCIUILIHHE Texyiero ITpome:kyTOYHOM
KOMIEeTEeHIIHH KOMIETEHIINH KOHTPOJISt aTrTecTanuu
OIIK-1 Cnocoben HOIIK-1.1. U3yuaer 3HaTh: HOMEHKIIATYPY YMeThb: aHATU3UPOBATD Baaners: HaBbIKaMU KontpombHsle 3a1auu
U3y4arh, MEXaHU3MBI XHMUYECKHX | GHOOPraHHYECKHX MEXaHHU3MBI PEaKIIHii COCTABJICHUSI CXEM H paboThI Bompocs! st
AHAITM3UPOBATH, peaKiuii, OCHOBBIBASACH HA | (e imenpil: GHOOpraHIIECKHX KBaHTOBO-XMMHYECKUX | Bompocs! s YCTHOTO
HCIIONB30BATh 3HAHUSX O CTPOCHUH . pac4eroB YCTHOTO cobece10BaHus:
CTPOEHHUE U CTEPEOXUMHUIO | IPUPOHBIX COEIMHEHUI .
MeXaHH3MBbI BEIECTBA, IPUPOJIE IpeBpaleHui cobece10BaHusl 110 OUIIETHI
XUMHYECKHX XUMHYECKOI CBSI3U U Guooprameciix 5 PA3IITIHBIX KJACCOB. OHOOPraHUYECKUX U 71a6OpaTOPHBIM
peaxImi, CBOMCTBaX pasINUHBIX HPUPOAHBIX COCANHCHUH, | MPUMCEHATH COBPEMEHHRBIC | 11pypo HBIX pabotam
TIPOUCXOJIAIIHNX B KJIACCOB XUMHUYECKHUX KIIacCU(pUKAIIIO U TCOpHH XUMHIHCCKOTO COEUHEHUHN U COCTAaBa
TEXHOJIOTHUECKUX 3JIEMEHTOB, COETUHEHNU, MEXaHU3MbI peaKiuii CTPOCHHA M PCAKIIMOHHON | 110 ryKTOB peakImii.

mpoleccax u
OKpYIXKaloIeM MHpE,
OCHOBBIBAasICh Ha
3HAHUAX O CTPOCHUH
BEIIECTBA, MPUPOIE
XUMHYECKOH CBSI3U U
CBOMCTBaX
Pa3JIUYHBIX KJIACCOB
XHMHAYECKUX
3JIEMEHTOB,
COCIUHEHNM,
BEILECTB U
MaTepHasoB.

BCUICCTB U MaTCPUAJIOB.

NOIIK-1.2. AHanu3upyet
MEXaHU3Mbl XUMHYECKUX
peakIuii IPOUCXOASIINX B
TEXHOJIOTMYECKHUX
IIpoLeccax U OKpyKarolleM
MuUpe

HOIIK-1.3. Ucnonws3yeT
MOJTy4CHHBIE 3HAHUS IS
penieHus 3anad
npodeccrnoHabHOM
JIeITeIIbHOCTH

OMOOpTaHIMYECKIX
TIPUPOIHBIX
COCIUHEHNH; CBOMCTBA U
PEaKIMOHHYIO
CIIOCOOHOCTE
OMOOPTraHUYECKUX
MIPUPOIHBIX
COCIUHECHUM.

CHOCOOHOCTH U KBAaHTOBOM
XUMHHU OJI1 aHAJIU3a
MEXAaHU3MOB peaKLUn
OpPraHuYEeCKuX
COEIMHEHUN pa3InYHbIX
KJIACCOB.




OIIK-2. Crocoben | MOIIK-2.1.  Hcnoms3yer | 3uarh: YMeTh: UCHIONB30BaTh Baapers: nouckom, Bonpocst g | Bonpocsl JUIs
UCIIONIb30BaTh MaTeMaTHYeCKHe METOJbl | MaTeMaTH4ecKue, MaTeMaTH4eCKHe, XpaHeHHeM, YCTHOTO YCTHOTO
MaTeMaTH9ecKHe, JUISt penieHus 3a7a4 | KBaHTOBO-XHMHUYECKHE, KBaHTOBO-XUMUYECKHUE 00paboTKOi u | cobeceoBaHns 1O | cOOECENOBAHUS:
¢usnaeckue, npogecCHOHANTBHON ¢usnaeckne u QrU3NKo- ¢usnyeckne W (QUNKO- | aHATU3OM mabopaTOpPHBIM OmIIeTHI
¢usuKo- JEATEIBHOCTH. XMMHUYECKHE, XMUMHUYECKHE, XMMHUYECKHE | HHPOPMAINU u3 | paboram
XUMHUUYECKUE, HOIIK-2.2.  Hcnomp3yeT | XUMHYECKUE METOIBI [UTSI | METOABI M MIPOTPAMMEI IJIS | Pa3iIIHBIX
XUMHUYECKHE ¢u3mueckne METOABl JUIA | pEeIICHUS 3a1ad pemeHust 3aja4d | NCTOYHUKOB c
METOJIBI UL | peleHus 3amad | mpodeccHoHAIBHOM npodeccrnoHanbHON HCTIONIb30BaHUEM
peleHus 3a7a4 | nmpodeccHoHaNbHON JeATEeILHOCTH, JIeSTeIIbHOCTH. nH(pOpPMALMOHHBIX,
npodeCcCHOHANBHON | AEATEIbHOCTH KBaHTOBO-XUMHYECKHUE KOMITBIOTEPHBIX u
JIeATENbHOCTH. NOIIK-2.3. Ucnons3yer METOJBI pacyeToOB CETEeBBIX TEXHOJOTHUH;

(PU3UKO-XUMUYECKHUE OpraHUYecKuX HaBbIKAMHU paboThl C

METOJIBI JUIS PEIICHHs 33/1a4 | OMOOpraHN4YecKuX KOMITBIOTEPHBIMHU

npodeccroHaNbHOM TIPUPOTHBIX KBaHTOBO-

JeATEIIBHOCTH COCIANHEHUI. XUMHUYECKIMHU

HOIIK-2.4. Ucnons3yeT MIpOrpaMMaMH,

XUMHUYECKHE METOBI IS HaBbIKAaMH 0€30TacHOM

penieHus 3agad paboTsl c

npodeccroHaNbHOM 71a00PaTOPHBIM

JIeSITeTIbHOCTH 000pyI0BaHUEM,

XUMUYECKOW TOCYI0i
U pearcHTamu.

OIIK-5. Cmocobern |HMOIIK-5.1. Ocymectenser | 3HaTh: mpaBuia ¥Ymersn: nogrorasnusath 1 | Baagers:  merogamu | Bompocsl s | Bonpocsr IS
OCYIIECTBIISTH JKCIIepUMEHTAIbHbIC TEXHHKH 0€3011aCHOCTH BBITIOJHATh OPTaHMYECKHUH | CHHTE3a, pa3/ieNIeHHs, | YCTHOTO YCTHOTO
SKCTIEPUMEHTAIIbHBIE | MCCIIEAOBAHMUS U HCIIBITAHUS | IIpu padore ¢ CHHTE3 1O  3aJaHHOH | OYHCTKH, cobeceoBaHusl 10 | coOece0BaHMS:
HCCIeOBaHMS 1 |TI0 3aJJaHHOM METO/INKE peareHTaMu MeToJMKe, 00pabaTbiBaTh | HACHTH(UKAINT n | mabopaTopHEIM Ouners
HCTIBITaHUS no |MOIIK-5.2. [TpoBogut 000pyI0BaHUEM, MEPBI u WHTEPIPETUPOBATH | YCTAHOBJICHUS CBOWCTB | paboTam
3aJlaHHOM METO/HUKe, | HeOOXOIMMbIe HAOMIOICHUST | OKa3aHMUs epBOi MOJTyYeHHbIE OpraHuYecKux
IIPOBOAUTH 1 UBMEPEHUA C YIYETOM TIOMOIIH IIPpHU PAHCHUAX, OKCIICPUMEHTAJIbLHBIC COC}II/IHGHI/If/'I
Ha6HIOI[eHI/I)I u Tp66OBaHHﬁ TCXHUKHU OTpaBJICHUAX U O)KOrax, JaHHBbIC, BBIABJIATE | PA3JIMYHBIX KJIaCCOB
HU3MEPEHHs C y4eToM |0e30MmacHOCTH IIpaBuia 6e30macHoi OmMMOKM  JKCIEPUMEHTa, | I pemeHus 3amad
TpeOoBaHuit NOIIK-5.3. O6pabaTbIBaeT | yTUIH3aLHUN BIHSIONIME HA pe3ynabTaT | MpodecCHOHANBHOM
TEXHUKH " HHTEPIIPETHPYET | OTPaOOTaHHBIX CHHTE3a. JIeSITeIIbHOCTH.
Ge3ormacHocCTH, MOJTyYCHHBIE peareHTOB.
oOpabaTbIBaTh U | 3KCIEepHMEHTAIbHBIE
HMHTEPIIPETHPOBATh JTaHHBIE
9KCTIEpUMEHTAJIbHbIE
JTaHHBIC




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

4.1. Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam

OO0mas TpyAo€MKOCTh JMCIHUIUIMHBI COCTABISIET 7 3ad.el. 252 daca, pacmpeneiieHue

9acoB 10 BHJIaM padOT U CEMeCTpaM MPECTaBICHO B TabuIe 3.

Ta6muma 3 — Pacripeaenenne Tpy10€MKOCTH JUCITUTIIIMHBI 110 BUIaM paboT 1o ceMecTpam

TpynoémkocTh B yac

Buj yueOHoi padoThI Bcero B 1.4. mo kypcam
yac. 3 Kypc

@opMaT u3yyeHHs TUCIUIIIHHBI 3a04Hast
O0mas Tpy10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 252 252
1. KonrakTHas pa6ora: 36 36
1.1. AyautopHasi pa6oTa, B TOM YucJe: 32 32
3aHATHUSA JeKIIMOHHOTO THMa (JI) 8 8
3aHsTUsI ceMuHapckoro tuna (I13-cemuHapel, NpaxT. 3aHATHS U Jp)
naboparopusie padbots (JIP) 24 24
1.2.BHeayauTOpHAasi, B TOM 4HCJIe 4 4
KypcoBas pabdota (mpoekt) (KP/KII) (koHncynbranus, 3ammuTa)
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU IO TUCIUTUIHE 4 2
KOHTaKTHas paboTa Ha mpomexyTouyHoM KoHTpose (KPA)
2. CamocrosiTeabnas padora (CPC) 212 212
pedepar/acce (MMOArOTOBKA)
pacuérHo-rpadudeckas padora (PI'P) (moaroroska)
KOHTpOJIbHAsI paboTa
kypcoBas pabota/mpoekt (KP/KII) (moaroroska)
CaMOCTOSITENTEHOE U3yUYCHHE paszienos, CaMOTIOJITOTOBKA
(mpopaboTka W MOBTOPEHHE JIGKIIMOHHOTO MaTepuaia U MaTepuanal 212 212
y4eOHMKOB M y4eOHBIX MOCOOMI, MOATrOTOBKAa K J1a0OpaTOPHBIM U
MPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYM H T.J.)
[ToaroroBka k 3a4eTy ¢ OIEHKON (KOHTPOJIb) 4 4




4.2. Copep:xaHue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 10 TEMaM

Tabmuma 4 — Coaepkanue TUCHUTUTNHBI, CTPYKTYPUPOBAHHOE TI0 TEMaM

IInanupyemsie Bunnl yue6Hoii padoTsl (dac)
(KOHTpOJIMpYyeMble) KoHTakTHas pa6oTa S 5 HaumeHnoBanue
pe3yJIbTaThl 2 s HaunmenoBanue pa3padoTaHHOrO
ocBoenus: koa YK; < ¢ g HCIO0JIB3YeMBbIX aKTHBHBIX U DJ1eKTPOHHOTO
HaumeHnoBaHue pa3aesioB, TeM = 3 =R Buag CPC
OIIK; IIK u = e 2 |5 g 3¢S HHTEPaAKTUBHBIX Kypca
HHIHKATOPbI = &% 5 E S g E :- g 00pa3oBaTeIbHBIX TEXHOJIOTHI | (TPYJ10eMKOCTh B
Sz
JOCTUKEHUS 5 e =g |3 % g = X yacax)
. = < |- -* B < =
KOMIeTeHIuii = = @) o
3 Kkypc
OIIK-2 Pa3gen 1. OcHOBBI KBAHTOBOI XUMHUH Koncnekr nexuuit
HOIIK-2.1
MOIIK-2.2 Tema 1.1. Ipeanocenku | 0,25 2,0 [TOAroTOBKA K JISKIMAM Jnar HOCTHHYCCKHIH
OIIK-5 BO3HMKHOBEHS KBAHTOBOM 6e3011eHOYHBIH KOHTPOJIb,
VOIIK-5.1 MexaHuky. OTid4de KBaHTOBOM B3aMMOKOHTPOJIb;
VOIIK-5.2 MEXaHHUKH OT KJIaCCHUYECKOM.
VOIIK-5.3 IMocTynaThl KBAHTOBOU MEXaHHKH. 2. PasnoypoBHeBbie
COOTHOIICHS Ka4eCTBEHHbIC, DPACUCTHBHIE,
HEOMpEIENEeHHOCTEN. rpaduueckue 3ananus;
Tema 1.2. Iloaxoasr Lpenunrepa | 0,5 2,0 ITonroToBka K JIeKIUAM 3 .
u TeitsenGepra. OnepaTopsl U HX - Gusnieckuii AUKTaHT,
cBoiicTa. BomHOBas (yHKIMS Kak Guu-onpoc;
OCHOBa 4 Pag
OIUCaHUs MHUKPOCUCTEMBI. - rabora ¢
CrauuoHapHOE M 3aBHCAIIEE OT cgcgeMaTnsnpyfomglMH,
BpeMenHt ypasHeHus Llpeaunrepa. 00o0maroIMM TabIMramy,
JIOTHYECKUMHU CXEMaMH.
CamocrosiTeIpbHAsT pabdoTra 1o 4,0
ocBoenmio 1 pazgena:
ITpn N3y4EeHUH HOBOTO
pedepar, 3cce (Tema) Marepuaa-clans HOKa3.
pacuétHo-rpaduueckasi padora CoBMecTHO c HATYPHBIM
(PT'P) JKCIEPUMEHTOM CO3/Ial0T
KOHTPOJIbHAas padoTa CIMHYO AKTHBHYIO
MO3HABATENILHYIO  Ccpely, B
Hroro no 1 pasneay 0,75 4,0 KOTOpPOUW Y4UTEJb CepUel yMelo
MOT00paHHBIX BOIIPOCOB "
Paznen 2. Ananntuyeckoe pemenue ypapienus lpeannrepa 3a7aHMil M HAIPABISET MbICIb
Tema 2.1. Pemenue ypasuenus | 0,75 | | | 3,0 IToaroToBKa K JEKIMAM 00yuaroumxcs K HOBBIM

10




ILnanupyemsbie Buasbl yue6Hoii padoThl (4ac)
(koHTpOJIMpYeMbIe) KonTakTHasi paboTa g =
pe3yJbTaThl 4 ]
ocBoeHus: koa YK; = o GE 8 <
OIIK; I1K u HaumeHnoBaHnue pa3aesioB, TeM = g = g = 5 Lc% g Buag CPC
HHIMKATOPDI = 8§25 = = 5 & X
JAOCTHIKEHUS g SEE |~ = S =X
. = < |- -* B < =
KOMIIeTeHIIUM = = Q ©
OIIK-2 pemuarepa st aToMa BOIOPOIA.
HNOIIK-2.1 ITocranoBka 3agaun.
HNOIIK-2.2 Pasnenenne nepeMeHHBIX.
OIIK-5 Tema 2.2. Pemenwme ypaBuenus | 0,25 3,0 IToaroToBKa K JEKIHSAM
HOIIK-5.1 Ipemuarepa amst aToMa Teus,
HOIIK-5.2 9KpaHUPOBAHME, 3¢ dexTUBHBIH
HOIIK-5.3 3apsin siapa.
CamocrosiTeJIbHAsL paboTa 1O 6,0 ITonroroska K
OCBOEHMIO 2 pa3jesa: 71a00paTOPHBIM paboTam
pedepart, 3cce (Tema)
pacuérHo-rpaduueckast padora
(PT'P)
KOHTPOJIbHasA padoTa
Hroro no 2 pazneny 0,75 6,0
OIIK-2
NOIIK-2.1 Pazgen 3. OcHOBbI NPUOJMKEHHOTO pelleHUsl ypaBHEHHS
NOIIK-2.2 IIpeaunrepa.
OIIK-5 Tema 3.1. Bapuanuonnas | 0,25 2,0 INoaroroBka K JIEKIUSIM
NOIIK-5.1 TeopemMa. MeToJI caMOoCOTIacoBaH-
HOIIK-5.2 HOro TOdst. basucHble HaOOPHI.
HOIIK-5.3 [pubmmxenus Xaptpu-®oxka-
Pyraana. [logxon MO JIKAO.
Tema 3.2. Teopust BOSMYIICHHIA. 0,25 2,0 IMoaroroBka K JEKLIHSIM
Tema 3.3. Hesmmupuueckue u | 0,25 2,0 IToaroToBka K JEKIHSIM
HOHySMHI/IpI/I‘IeCKI/Ie METOAbI
pacueTa. WuTepnperanus
pe3yIbTaTOB pacyera.
IToBepxHOCTD IMOTCHIIUATIBHON
SHEPIHH. CTpyKTypHBIE u
KoH(opmarmonHble obnactu 1113,
CamocrosiTesibHasi padora 1o 6,
0CBOEHMIO 3 pa3jesa:

HaumenoBaHue
HCHO0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
o0pa3oBaTe/ibHBIX TEXHOJIOT Uil

TEOpEeTHYECKNM BBIBOZaM. [lanee
B XOJ€ 3aKpCIUICHHUS YTOYHSET,
KOPPEKTHPYET MIOHUMaHHE
YYaIIIMHUCS HOBOTO 3HAHMS.

B xoje 00BsICHEHUS u
3aKperyIeHUs] HOBOTO MaTepuaia
KaJipbl JTOJIKHBI OBITH
pazHooOpa3HbIMH, YTOOBI
OXBaTHUTh BCE MOMEHTBI
MO3HAHUS: aJrOpPUTM TOWCKa
peueHus TIOCTaBJICHHOU
pOoOIEMEI, OIICHUBAHHE
aIbTEPHATHB, oOHapyXeHHUe

CIIEICTBHH W WX 3HAYMMOCTH B
TEOpHH.

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOI 0
Kypca
(TpyaoeMKocThL B
yacax)

4,0

11




Ilnanupyemble Buasbl yue6Hoii padoThl (4ac)
(koHTpOJIMpYeMbIe) KonTakTHasi paboTa g =
pe3yJbTaThl = g
=
ocBoeHus: koa YK; SR
HauMeHnoBaHnme pa3iesioB, TeM = 3 Eoa Buag CPC
OINK; 1K u PAACIOB, = | 2. z|F gzEg¢c A
HHIMKATOPDI = 8§25 = = 5 & X
= S EC |22 S % X
TOCTHKECHUSA 3 =) S |« sl = >
- = = o | & S = =
KOMIIETeHI M = = Q ©
pedepar, 3cce (Tema)
pacuyéTHo-rpaduyeckas padora
KOHTPOJbHasi padoTa
Hroro mo 3 paznery 0,75 6,0
OIIK-2 Paznen 4. PacyeThl 31eKTPOHHOI CTPYKTYPhI MOJIEKY.1.
HOIIK-2.1
MOIIK-2.2 Tema 4.1. Meron Xiokkensa. | 0,25 2,0 [ToaroToBKa K JEKIUAM
OIIK-5 Pacyer otunena. Ilapamerpbr 7-
MOIIK-5.1 CHCTEMBI aJIKEHA.
HOIIK-5.2
HOIIK-5.3
Tema 4.2. Pacuer 1,3-OyranneHa, 0,25 2,0 IToaroToBKa K JEKIHUAM
CONPSDKEHHBIA JIMEH Kak HOBBIN
KJIacC OPTaHUYECKUX COEIUHEHMUI.
OHeprust CONpsHKEHUsI.
Tema 4.3. Pacuer Oenszona u | 0,25 3,0 IToaroroBka K JIEKLHSIM
uKnoOyTagueHa. ApoMaTHYECKHe
YIIEBOAOPOBl. AHTHapOMaTHYeC-
ke  yrieBojopoasl.  IlpaBuino
apOMAaTUYHOCTH.
CamocrosiTebHAasi paldoTa 1o 7,0

OCBOCHHIO 4 pa3zeJia:

pedepar, 3cce (Tema)

pacuérHo-rpaduyeckas pabora

KOHTpOJIbHasi padoTa

HaumenoBaHue
HCHO0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
o0pa3oBaTe/ibHBIX TEXHOJIOT Uil

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOI 0
Kypca
(TpyaoeMKocThL B
yacax)
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Ilnanupyembie
(KOHTpOJMpYeMble)
pe3yabTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIMKATOPbI
JOCTHKEHUsI
KOMTIETeHIM i

HaumenoBaHnue pa3aeioB, T€EM

Bunnl yueGHoii padoTsl (dac)

KonrakTHas padora

padoTsbI
KHe
3aHATUS
CamocrosiTesibHA
s1 padora
CTYAEHTOB (4ac)

Jlekuuu
JlabopaTop
HbIe
IIpakTHyec

Bup CPC

OIIK-2
NOIIK-2.1
NOIIK-2.2
OIIK-5
HOIIK-5.1
HOIIK-5.2
HOIIK-5.3

Hroro no 4 pa3neny

01

\l
(6]
~
o

Pasneu 5. YcraHoB/ieHHe MeXaHU3MOB OPraHUYeCKUX pPeaKIuid.

Tema S.1. Hcnone3oBanue
CTPYKTYPbl M 3HEprHH opOuTanen
JUISL aHalM3a MEXaHU3Ma PEeakIHid.
Cummerpust.  OpOWTaNbHBIA |
3apsAAOBBIH KOHTpoJb. JKecTkue u
MSATKHE KUCIOTHI U OCHOBAHHSI.

0,5 2,0

ITonroroBka K JeKIUSIM

Tema 5.2. Hcnonn3oBanue
CTPYKTYPBI MOBEPXHOCTH
noteHuuaipbHo sHepruu (I1I19)
JUTSL yCTAHOBJIEHUSI MEXaHU3Ma
XxuMu4eckoi peakuu. CtanuoHap-
Hele Toukm Ha IIIIO. Tlouck
YCTOMYHUBBIX COCTOSTHUI H
MIEPEXOTHBIX

coctosaui Ha III1D. Brrumnciaenue
SHEPrUY aKTHBAIINH.

0,5 3,0

IlonroroBka K JeKIUSIM

CamocrosiTeJibHasi padora 1o
OCBOEHMIO 5 pa3gesa:

50

pedepar, 3cce (Tema)

pacuéTrHo-rpadpuueckasi padora
(PT'P)

KOHTpOJbHas padora

HToro no 5 pazneny

1,0 5,0

JlabopaTtopuasi  pabGora  Nel
TlonroroBka 3agaHusi U pacuer B
nporpamme MNDO-92

3,0 20,0

ITogroroska
nabopaTopHBIM paboTam

K

JlabopaTtopnasi  paGora  Ne2
Pacuer OyrammeHa B mporpamme
MNDO-92 u CpaBHCHHE
MOJYYCHHBIX  PE3yJNbTaToB ¢

3,0 20,0

IMoxroroBka
nabopaTopHBIM paboTam

K

HaumenoBaHue
HCHO0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
o0pa3oBaTe/ibHBIX TEXHOJIOT Uil

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOI 0
Kypca
(TpyaoeMKocThL B
yacax)

3,0
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Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(KOHTpOJMpYeMble) KoHTakTHast pa6oTa s 5 HaumeHnoBaHue
pe3yJabTaThl 2 - E HaumeHoBaHue pa3paGoTaHHOrO
OCB(SE;-_III/IICH‘. 111c10<11 YK; HauMeHoBanme pasieoB, Tem = 2 E =3 Bux CPC HCIIOJIb3yeMbIX AKTHBHBIX H DJIEKTPOHHOT O
5 " = - > = g e e HHTEPAKTHBHBIX ) Kypca
HHIHKATOPBI g 328 e S g 2 :- 3 00pa3oBaTeIbHBIX TEXHOJIOTHIl | (TPYI0€eMKOCTH B
JOCTUKEHUS 5 S =g |3 % g = X yacax)
. = < |- -* B < =
KOMIIETeHI M = = Q ©
maHHeIMA MeTora MOX
JlaGopaTtopuass  paGora  Ne3 3,0 20,0 [MonroroBka K
KBantoBoXxuMuueckoe nabopaTOpHBIM paboTam
UCCIICIOBaHKE MeXaHu3Ma
3MEeKTPOGUITBHOTO TPUCOCIMHECHUS
K JIKCHaM.
JlabopaTtopnasi  paGora N4 3,0 20,0 [MoaroroBka K
KBaHTOBOXHMHUYECKOE n1ab0paTOpHBIM paboTam
UCCreI0BaHNe MeXaHHu3Ma
HYKICO(DHIBHOTO 3aMElICHUs] Y
HACBIIICHHOTO aTOMa yriiepo/ia.
HUTOI'O 3A 3 kypc 4,0 12,0 108,0
3 kypc
OIIK-2 Pasnen 6. Beenenue.
MOIIK-2.1 Tema 6.1. OcHoBasle THNE | 0,5 1,0 [ToaroToBKa K JEKIUAM
MOIIK-2.2 ouomosiekyn. CocTaB  KIIETOK
OIIK-5 opraHusMa.
HOIIK-5.1 Tema 6.2. Metoasl pasnenerus | 0,5 2,0 [ToaroToBKka K JEKIUAM
I/IOHK-SZ KJICTOYHBIX OpraHejul v q)paKI_II/Iﬁ.
HOIIK-5.3
CamocrosiTeJibHasi padora 1o 4,0
OCBOEHUI) 6 pa3nmesia:
pedepar, 3cce (Tema)
pacuérHo-rpaduueckast padora
(PI'P)
KOHTpOJIbHasA padoTa
HToro nmo 6 pasmeny 1,0 3,0
Paznen 7. YriaeBoasl.
Tema 7.1. Mownocaxapumsl. | 0,25 2,0 IToaroTroBKa K JEKIHSIM
OcHOBHBIE (yHKIIMOHATILHBIE
TPYIIIBL. Peaxuuu o
OIIK-2 KapOOHUJIHHON M TUAPOKCHUITBHON
TpymImam. Ob6pa3oBanne

14




Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(kouTpOIMpYeMmbIe) KonTakTHasi padoTa g =<
pe3yabTaThl 2 s
ocsoennusi: ko YK; o ‘E g <
OIIK; ITK u HaunmeHnoBaHue pa3jeiioBs, TeM = E- = |E = 5 Lc% g Bun CPC
HHIHKATOPBI E g% g |E g E E 2 =
JOCTHKEHUS o) SES |3~ g = ==
. = < |- -* B < =
KOMIIeTeH NI = = ®, ©
HNOIIK-2.1 ToJTyareTaien u areTaiei.
HOIIK-2.2 Huknrmaeckne GopMbel. AHOMEPHI.
OIIK-5 Tema 7.2. Ob6pazosanue | 0,5 2,0 IToaroToBKa K JEKIHSAM
HOIIK-5.1 TIINKO3UTHON CBs3U. Jlmcaxapubl.
HOIIK-5.2 Omurocaxapunsl. [lomucaxapumpl.
HOIIK-5.3 OcHOBHbIE PYHKIIMHU YTIIEBOJIOB.
CamocrosiTeIbHAsi pabGoTa 1O 4,0
OCBOCHHIO 7 pa3feJia:
Hroro no 7 paznery 0,75 4,0
OIIK-2 Pazgen 8. Beakn.
MOIIK-2.1 Tema 8.1. Amunokuciotsl. Tunsl. | 0,25 2,0 [onroToBka K JIEKIUIM
MOIIK-2.2 Honnbie (HOpMBI CYIIECTBOBAHHUS.
OIIK-5 Xumnueckue cBoiictBa. OOpas3oBa-
VOIIK-5.1 HUE TENTUTHOM CBA3H.
VOIIK-5.2 Tema 8.2. Ilentunsl. bBenku. | 0,25 2,0 IToaroToBKa K JEKIHSIM
HOIIK-5.3 VYcraHoBieHue CTpyKTyphl. Bujel
CTPYKTYpHOI OpraHu3anuu
6enkoB. CHHTE3 MENTHI0B
u OenkoB. OCHOBHbIE (DYHKIIUH
MIENTHI0B U OEJIKOB B OpraHHU3MeE.
CamocrosiTeJibHasi padora 1o 4,0
ocBoeHMI0 8 pazgena:
pedepar, 3cce (Tema)
pacuérHo-rpaduueckasi padora
(PTP)
KOHTpOJIbHasi padoTa
Hroro no 8 pasneny 0,5 4,0

Pa3znen 9. JInnuawl.

HaumenoBaHue
HCHO0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
o0pa3oBaTe/ibHBIX TEXHOJIOT Uil

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOI 0
Kypca
(TpyaoeMKocThL B
yacax)

4,0
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Ilnanupyembie
(KOHTpOJMpYeMble)
pe3yabTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIMKATOPbI
JOCTHKEHUsI
KOMTIIETEHIM i

OIlIK-2
NOIIK-2.1

HaumenoBaHnue pa3aeioB, T€EM

Bunnl yueGHoii padoTsl (dac)

KonrakTHas padora

Jlekuuu
JlabopaTop
HbIe
padoTsbI
IIpakTHyec

Kue

3aAHATHSA
CamocTosiTeJIbHA

s1 padora
CTYAEHTOB (4ac)

Bup CPC

Tema 9.1. [IpousBonHsIe
mununoB.  JKWpHBIE  KHCIIOTHI.
JKupnsie cnupTsel. IIpocTsie KUPBL.

Bocka.

o
N
(6}

N
o

ITonroroBka K JEeKIIUSIM

Tema 9.2.
I'munepodocdomumuap.
Courrodpochommmmms.
Creponnsl. OcCHOBHBIC (DYHKITHH

JIMOUI0B B OpraHu3Mme.

0,25

2,0

ITonroroBka K JEKIIUSIM

CamocrosiTeibHasi pabGora 1o
O0CBOEHHI0 9 pa3nesia:

4,0

Hroro no 9 pazaeny

0,5

4,0

Pasnen 10. ®epmeHTHI.

Tema 10.1. Krnaccudukanms
tdbepmentoB. Pomp B opraHusme.
Mexanusm  aeiictBus.  IIpuuunnsl
BBICOKOM aKTHBHOCTH.

0,25

2,0

IloxroroBka k JeKIUSIM

Tema 10.2. CrpykTypa akKTHUBHOI'O
neHTpa gepmeHta. CeleKTHBHOCTh
(hepmMeHTOB. MexaHu3m
TPEXTOYCYHOH (PUKCALIUH.

0,25

2,0

IToaroroBka K JIEKIIHASIM

Tema 10.3. AKTHBATOPBI.
HHrubuTOpHL. MoaynsTopst.
Buramunel.  MeTonsl  cuHTE3a
(hepMEHTOB B OpraHU3Me.

0,25

1,0

IToaroroBka K JIEKIIHASIM

CamocrosiTeJibHasi padora 1o
ocBoennio 10 pasiena:

50

Htoro no 10 pa3neny

0,75

50

Pazgen 11. Mera6ou3m 0HOMOJIEKY.JI.

11.1 MeTtabonnueckue
Karaboauueckue,

am¢pub0mH-

Tema
IIUKJIbI.
aHa0OIMYECKHE U

0,25

2,0

ITonroroBka k JeKIUSIM

HaumenoBaHue
HCHO0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
o0pa3oBaTe/ibHBIX TEXHOJIOT Uil

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOI 0
Kypca
(TpyaoeMKocThL B
yacax)
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Ilnanupyembie
(KOHTpOJMpYeMble)
pe3yabTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIMKATOPbI
JOCTHKEHUsI
KOMTIIETEHIM i

HOIIK-2.2

OIIK-5

HOIIK-5.1
HOIIK-5.2
HOIIK-5.3

Bunnl yueGHoii padoTsl (dac)

KonrakTHas padora % ';&;
5 s 2
HaumeHnoBaHnue pa3aesioB, TeM = 2 ~ § = E é 2 Bup CPC
= i & g g9 = E =
Z SEE |22 c= &
] © S |« = >
= & 2 e g = =
= = ©) ©
yeckue  mporecchl.  OcHOBHas
cxeMa MPOMEeKYTOYHOTO 0OMEHa.
Tema 11.2. Hukn aumonnoit | 0,25 2,0 IToaroToBKa K JEKIHSAM
KHCIIOTHI, Kak CBsI3yIOLIICe
METa0O0IM3MOB OEJIKOB, YTIIEBO/IOB,
JIMITUJIOB.
CamocTosiTeJibHasi padora 1o 4,0
ocBoennio 11 pasnena:
Hroro no 11 pazngeny 0,5 4,0
JlaGopaTtopHass  paGora  Ne4d 3,0 20,0 [TonroroBka K
MoHocaxapu/ibl 1ab0paTopHbBIM paboTam
JlaGopaTtopnass  paGora  NeS 3,0 20,0 IMoxroroBka K
Jucaxapu/ibl ¥ OJIHCAXapHUJIbI 1ab0paTopHbIM paboTam
JlaGopaTtopnass  paGora  Ne6 3,0 20,0 IMoxroroBka K
AMUHOKHCIIOTHI, OSITKH abopaTOpHEIM paboTam
JlaGopaTtopnass  paGora  Ne7 3,0 20,0 IMoxroroBka K
DepMeHTBI 1ab0paTopHbIM paboTam
HUTOTI'O 3a 3 kypc 4,0 12,0 104,0
HUTOI'O no aucuuninne 8,0 24,0 - 212,0

HaumenoBaHue
HCHO0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
o0pa3oBaTe/ibHBIX TEXHOJIOT Uil

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOI 0
Kypca
(TpyaoeMKocThL B
yacax)
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTHU U TPOMEKYTOYHAS
ATTECTALUSA 11O UTOI'AM OCBOEHUA JUCHUITJIMHBI.

JUis OCyLIECTBICHHsI TEKYLIEro KOHTPOJIA 3HAaHUM oOyuaromuxcs chopMyIupOBaHbI
TEOPETUYECKHE BONPOCHl IO TeMaM JIabopaToOpHBIX padoT M MpUMEpbl 3aJaHuil Juisd
KOHTPOJIbHBIX PaboT.

Taxke chopMHUpOBaH TIEpPEYEHb BOIPOCOB, BBHIHOCHUMBIX Ha MPOMEXKYTOUHYIO
aTTecTanuio B (hopMme 3aueTa ¢ OLEHKOM Ha 3 Kypce.

VYKazaHHBI KOMIUIEKT OIEHOYHBIX CPEICTB SIBIISICTCS HEOThEMIIEMOW dYacThio (hoHna
OLIGHOYHBIX CPeACTB U XpaHutcs Ha Kadeape « TIMMuXOB.

Onucanue mnokazaTeneil W KpUTEPUEB KOHTPOJS YCIIEBAEMOCTH, OIMCAHUE IIKall
OLICHUBAHMs IpU TEKYIIEM KOHTposie (KOHTPOJbHbIE HEIENU) M OLIEHKAa BBIOJHEHUS
71a00paTOPHBIX pabOT MPUBEICHO B TAOJIHIIC 5.

Tabnuna 5 — Onucanue mokasaTesnei U KpUTEpUEB KOHTPOJIS YCIIEBAEMOCTH, OITMCAHUE IITKAI
OIICHUBAHMUS TP TEKYIIIEM KOHTPOJIE (KOHTPOJIHHBIC HE/ICTH ) U OIICHKA BBIITOJIHCHUS
71a00paTOPHBIX padOT

HIkana KonTposbHas Henesst N
3a4er ¢ oueHkoM
OLCHUBAHMS
40<R<=50 OTinyHO OTan4HO
30<R<=40 Xopo1io Xopomuio
20<R<=30 Y 10BIIETBOPUTEIILHO Y 10BIIETBOPUTEIIBHO
0<R<=20 HeynosnersopurensHo HeynosiersopurensHo

HpI/I IIPOMEIKYTOUHOM  KOHTpPOJIC  YCIICBACMOCTL CTYACHTOB OL€CHUBACTCA  IIO
‘leTBIpeX6aJ'IJ'IbH0ﬁ CHUCTEMC «OTJIMYHO», «XOpommo», «KYHOOBJICTBOPUTCIIBHOY,
«HCYOOBJICTBOPHUTCIIBHO.
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Tabnuna 6 — Kputepuu olleHuBaHUs pe3yIbTaTa 00y4ICHHS 110 TUCIUTUIMHE U IIKaJla OLICHUBAHUS

Kpurtepnn onennBanus pe3yibTaToB 00y4eHH

OneHka OneHka Ouenka OneHka
Kon u Kox n nanmenosanue «HEYI0BJIETBOPHUTEILHO» «YIOBJIETBOPUTEILHOY / «xopoo» / «OTJIIHYHO» /
HauMeHoBanue HHAUKATOPA NOCTHKCHUH / «HEe 3a4TeHO» «3a4TEHOY» «3a4TEHO» «3a4TEHO»
KOMMeTeHIHH KOMOeTEeHIHH 0-59% 60-74% 75-89% 90-100%
OT max peUTHUHIOBOH OT max PeUTUHIOBOM OLIEHKH OT max PEeUTUHIOBOM OT max peUTUHIOBOH
OLICHKH KOHTPOJISI KOHTPOJIS OLICHKH KOHTPOJISI OILIEHKH KOHTPOJIS
OIIK-1 Cnocoben HOIIK-1.1. Wzyuaet |He 3HaeT HOMEHKIATYPY Cnabo 3HaeT HOMEHKJIATYpY Xopouio 3Haer be3 u3bsaHOB 3HaeT
Hu3y4qatb, MCXaHU3MBI XUMHUYCCKHUX | GHOOPraHUYECKHX COCAMHEHUIT; | OMOOPraHNYECKUX COCTUHEHHH; | HOMEHKIATYpy HOMEHKJIATYpPY
aHalIM3npoBarte, peakuui,  OCHOBBIBAACH HA | crpoene 1 CTEPEOXUMAIO CTPOEHHE U  CTEPEOXHMHIO | GHOOPTaHMYECKHUX OGUOOPraHUYECKUX
HCTIOAB30BATH SHAHMAX ° CTPOCHIH 06MOOpPraHNYECKUX MPUPOIHBIX 6H00PF3HI’I‘3€CKHX NIPUPOIHBIX | cOEqMHEHUIT; CTPOCHHE U | COEIUHEHHI; CTPOCHUE U
rj;iigiﬁ;; izﬁzizzi’oﬁ B ﬂ;pnpoa; coeIMHeHMIT; KiaccuPUKALUIO U :IOeﬂ“izizﬁ;;;ﬁccnq’;eziiﬁg CTEPEOXUMUIO CTEPEOXUMMUIO
peaxuyii, CBOMCTBAX pasIUdHbIX | MEXAHU3MBI PEAKIIHii 6HOOPraHIIECKIX NPHPOTHEIX OMOOpPraHIMYECKUX OMOOPraHNYECKHUX MIPUPOTHBIX
HPOUCXOAAIIMX B KJIaCCOB XUMHYECKHX | OMOOPraHMYEeCKUX MPUPOIHBIX | (o JWMHemmii;  cBoiictBa  m | PMPOAHBIX COCIMHEHUH; |COCTMHEHNH; KiIacCU(HUKALIUIO
TEXHOJIOTUYECKUX 3JIEMEHTOB, COCIMHEHUH, |CcoeTMHEHHI; CBOWCTBA U PEaKLHOHHYI0  CIIOCOGHOCTD KIIaCCU(PHKAIIIO U U MEXaHHU3MBI peaKIi

mporueccax u
OKpYXKaroLleM MUpE,
OCHOBBIBAasICh Ha
3HAHUAX O CTPOEHUH
BELLECTBA, IPUPOLE
XUMHYECKOH CBSI3U U
CBOMCTBaX
pa3IMYHBIX KJIACCOB
XUMHYECKHUX
3JIEMEHTOB,
COEIMHEHUM,
BEILIECTB U
MaTepuasos.

BCLICCTB U MATCPUATIOB.

PCaKIMOHHYIO CIIOCOOHOCTh
OHOoOpTaHMYECKUX TPUPOIHBIX
COEIMHEHU.

OMOOpPraHUYECKUX MPHUPOIHBIX
COEJIMHEHUIA.

MEXaHU3MbI peaKInil
OMOOpTraHNYECKHUX
MIPUPOJHBIX COEAMHEHU;
CBOMCTBA U PEAKLUOHHYIO

OMOOpPraHUUECKHUX MTPUPOIHBIX
COEIMHEHUM; CBOMCTBA U
PEAKIMOHHYIO CIIOCOOHOCTh
OHOOpPTaHNYECKUX MPUPOIHBIX

CIIOCOOHOCTB COEIMHEHUI.
OGMOOpraHMYECKUX
MIPUPOJHBIX COCAUHEHUIA.
NOIIK-1.2. Anammsupyet |He ymeer aHamu3upoBathb B HawanpHOI cragmu ymeeT | Xopoo ymeet | Ilpodeccrnonansro ymeeT
MEXaHU3MBI XMMHYECKUX | MeXaHU3MbI PeaKiHii AHATM3UPOBATh  MEXAHU3MBI | aHAJIN3UPOBAThH AQHATM3UPOBATh MEXAHU3MBI
peakuuii  MPOHCXOASMMX B | Gyoopranueckux npupoasx | PEAKIHH 6Hoopraanec1<mv( MEXaHU3MBI peaxkmuii | peakuuit 6I/IOOpFaHI/IlIeCKI/I)f
TEXHOJIOTHYECKUX IpoIieccax . HIPUPOIHBIX COEIMHEHUH | GMOOpPraHUYECKUX MIPUPOIHBIX COEIIMHEHUH
COEIMHEHUI pa3IMIHbIX .
U OKPYXKaroIEM MUPE Ppa3IMYHbIX KJIACCOB, | MPUPOJHBIX COEIUHEHUHN | Pa3IHUUHBIX KJIACCOB,
KJIACCOB, IPUMEHSTH
MIPUMEHSTh COBpPEMEHHBIE | Pa3JIMYHBIX KJIaCCOB, | MPUMEHSATh COBpPEMEHHBIE
COBPEMEHHEIC TCOPUH TEOpHH XUMUYECKOTO | MPHUMEHSTH TeopHuu XUMHUYECKOTO
XUMHUYCCKOT0 CTPOCHUA U CTPOGHUS M  PEAKIHMOHHOH | COBpPEMEHHEIE TEOpUH | CTPOEHHS U PEAKIMOHHOU
PEaKIMOHHOH CITIOCOOHOCTH U CIIOCOOHOCTM M KBAHTOBOH | XMMHYECKOTO CTPOEHHS | CIIOCOOHOCTM M KBaHTOBOW
KBAHTOBOI XUMUM JUIs aHaIu3a | XMUMHH IS aHanmm3a | | PEaKIMOHHOHN | XUMHH TS aHann3a
MEXaHHU3MOB peaxkmuii | CrIOCOOHOCTH A | MEXaHU3MOB peakuui

MEXaHHU3MOB peaKHI/Iﬁ
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Kpurtepnn onennBanus pe3y/ibTaToB 00y4eHH

Ornenka Ornenka Ornenka Ornenka
Ko un Kon n nanmenosanue «HeyIOBJIETBOPUTEJIbHO» «YHAOBJIETBOPUTEJIbHO» / «xopoio» / «OTJIMYHO» /
HanMCEHOBaHHE HHIUKATOPA NOCTHKCHHA / «HE 3aYTEHO» «3a4YTEHO» «3a4TEHO» «3a4TEHO»
KOMIIeTeHIH KOMIIeTeHIuH 0-59% 60-74% 75-89% 90-100%
OT max peUTHUHIOBOM OT max PEeUTUHIOBOM OLIEHKH OT max PEeUTUHIOBOM OT max peUTUHIOBOU
OLICHKH KOHTPOJISI KOHTPOJIS OLICHKH KOHTPOJISI OILIEHKH KOHTPOJIS
OpPraHUYECKUX COEIMHEHUM OPTaHWYIECKUX COCAMHEHUIl | KBAaHTOBOH XHUMHH I | OPTAaHWYECKHUX COCIUHEHHH
Pa3INYHBIX KIACCOB. Pa3INYHBIX KJIACCOB. aHaIM3a MEXaHHU3MOB | Pa3IMYIHBIX KJIACCOB.
peakuii OpraHMYecKHX
COCIMHEHUI pa3IMYHBIX
KJIACCOB.
NOIIK-1.3. Hcnonesyer | He BIIajieeT HaBbIkamMu | HeyBepeHHO Blajgeer | Xopouio BrajaeeT | OTIMYHO BiaJieeT HAaBBIKAMHU
MOJMy4YEeHHBIE  3HAHUSA  JUIA | COCTaBJICHUS cxeM U | HABBIKAMH COCTAaBJICHUSI CXEM | HaBBIKAMU COCTAaBJICHHUS | COCTABIICHUSA cxXeM u
pelneHus 3a/a4 | KBAaHTOBO-XUMHUYECKUX u KBAaHTOBO-XUMHUYECKUX | CXéM U KBAHTOBO- | KBAHTOBO-XMMHUYECKHX
npodeccrnoHanbHOM pacdeToB NPEeBpAIICHUH | pacyeToB NPEBPAICHAN | XUMHUYECKHX  pAacyeToB | PacdyeToB MpeBpaIICHAIN
JeATEIIBHOCTH O6MOOpPraHNIECKUX 1 | OMOOpPraHNYEeCKuX U | TpeBparieHuH OMOOPraHNIECKUX u
NPUPOJHBIX COCIMHEHHMH W | MPUPOAHBIX COCOMHEHMH U | OMOOPraHMYECKHX U | IPUPOAHBIX COCIUHEHUH WU
COCTaBa MPOAYKTOB PEAKLIHI. COCTaBa NMPOAYKTOB PEAKIIHH. MIPUPOJIHBIX COEAWHEHWI | cOCTaBa MPOAYKTOB PEAKIMIL.
U cocTaBa IIPOJYKTOB
peakuuu.
OIIK-2. Ciocoben HOIIK-2.1. Ucnone3zyer | He 3HAKOM ¢ | Cnabo 3HAKOM ¢ | Xoporio 3HaKOM cC | Brnageer MaremaTuuecKUMH
HCTIONB30BaTh MaTeMaTHYECKHEe METOABI U1 | MaTEeMaTHUYECKUMH METOJaMH | MaTeMaTHYeCKUMH METOAAMHU | MaTeMaTHYeCKHUMHU METOJaMH  JUIsI  PEeUIeHHs
MaTeMaTHYeCcKue, penieHus 3amaq | i peIeHus 3amaq | s pemeHus 3a/1a4 | METOAAMHU JUIS peIleHHs | 3a1a4 MpogecCHOHATBHOIM
¢dusndeckue, npodeccnoHamTbHOMI npodeccnoHanbHOMI npoQeCcCHOHANTBHOM 3a7a4 JIeATEJIbHOCTH.
¢busuko- NI TETHHOCTH. JIeATETbHOCTH. JIESITEILHOCTH. npoQeCCHOHATBHOM OTnnyHO 3HAKOM c
XMMHUYECKHE, He wumeer monstus o | Mmeer ciaOble TOHATHSL O | JEATEIHHOCTH. COBPEMEHHBIM  COCTOSTHHEM
XMMHUYECKHE COBPEMEHHOM COCTOSIHUH | COBPEMEHHOM cocrossHuu | Mwmeer HOpPMaJIbHBIE | MCCIEOBAaHUI B YKa3aHHBIX
METO/IBI IS WCCIEJIOBaHWH B YyKa3aHHBIX | MCCIEIOBAaHMHA B YyKa3aHHBIX | MOHATHS O COBPEMEHHOM | 00JAcTAX 3HAHWH.
pemeHus 3a1a4d obJacTsix 3HaHMUM. o0JacTsiX 3HaHUH. COCTOSIHUH
npodeccHoHAIEHOM HCCIEeJOBAaHUI B
JIeSITEIbHOCTH. yKa3aHHBIX obmnactsax
3HaHUil.
HOIIK-2.2. Ucnone3yer | He 3naer ¢usnueckue meronsl | Cnabo  3Haer  ¢usnueckue | Xopomuio 3HaeT | Brnageer (du3MYECKUMH
¢u3ndeckne  METONBl  JUISA | IS pemeHus 3a1a4 | METOABl U pemieHus 3amad | pU3MYecKhe METOABI U1 | MeTOAaMU  JUIS  PEIICHUS
peneHus 3a1a4 | mpodecCHOHANbHOM po¢eCCHOHATIBHOI penieHus 3amad | 3amad  mpodeccHoHaTbHON
npodeccrnoHaNbHONI JIESITETIBHOCTH. JeSITeTbHOCTH. po¢eCCHOHATBHOM JIESITETTBHOCTH.
JIeSITETIHHOCTH He wmeer moHstms o | Vimeer cnaOble TOHATHS O | AEATEIHHOCTH. OTnudaHO 3HAKOM c
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Kpurtepnn onennBanus pe3y/ibTaToB 00y4eHH

Ornenka Ornenka Ornenka Ornenka
Ko un Kon n nanmenosanue «HeyIOBJIETBOPUTEJIbHO» «YHAOBJIETBOPUTEJIbHO» / «xopoio» / «OTJIMYHO» /
HanMCEHOBaHHE HHIUKATOPA NOCTHKCHHA / «HE 3aYTEHO» «3a4YTEHO» «3a4TEHO» «3a4TEHO»
KOMIIeTeHIH KOMIIeTeHIuH 0-59% 60-74% 75-89% 90-100%
OT max peUTHUHIOBOM OT max PEeUTUHIOBOM OLIEHKH OT max PEeUTUHIOBOM OT max peUTUHIOBOU
OLICHKH KOHTPOJISI KOHTPOJIS OLICHKH KOHTPOJISI OILIEHKH KOHTPOJIS
COBPEMEHHOM COCTOSTHAH | COBPEMEHHOM coctostanu | Hmeer HOPMAJIbHBIC | COBPEMEHHBIM  COCTOSTHHEM
WCCIEOBaHUH B YyKa3aHHBIX | MCCIECIOBAHMH B YyKAa3aHHBIX | TMOHATHS O COBPEMEHHOM | MCCIEIOBAaHMH B YKa3aHHBIX
001aCcTsIX 3HAaHUH. o0JacTsX 3HaHU. COCTOSIHUHI o0nacTsx 3HaHUH.
UCCJICJOBAHUM B
YKa3aHHBIX 00acTax
3HAHMH.
HOIIK-2.3. Ucnons3yer He 3naer ¢usuko-xumuyeckue | Crnabo 3HaeT ¢usuko- | Xopomo 3Haer ¢uzmuko- | Bmaneer ¢usmko-
(1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IC METOAbI METOABI 1JIA PCUICHUA 3aa4 XUMHNYCCKUEC METOAbI I | XUMHUYECKUE MCTOAbI JJIs XUMHUYCCKHUMU METOAAMU JIs1
JUISL peIeHNs 3a1ad npodeccrnoHaNbHOM pemeHus 3ajad | peuIeHus 3aja4 | pemeHus 3amaq
npodeccroHaNbHOM JIeSTEIILHOCTH. podecCHOHANBHOM IpodeCcCHOHANTBHOM npodeccrnoHaNIBEHOM
JeATEIBHOCTH He wmeer moOHATHA O | JIESATENBHOCTH. JEATETBHOCTH. JIeSITEIIbHOCTH.
COBPEMEHHOM coctosiHnn | Mmeer cnabple monstHa o | Mmeer HopManbHble | OTaH9IHO 3HAKOM c
WCCIIEJIOBaHUH B YKa3aHHBIX | COBPEMEHHOM COCTOSIHUH | TIOHSTHS O COBPEMEHHOM | COBPEMEHHBIM  COCTOSIHUEM
obJacTsix 3HaHMUH. HCCIIEIOBAaHUH B YKa3aHHBIX | COCTOSHUH UCCIEJOBAaHUH B YKa3aHHBIX
001acTsIX 3HAHUH. UCCJIEJOBAHUM B | 00JacTsIX 3HAHHH.
YKa3aHHBIX 00acTIX
3HAHMH.
NOIIK-2.4. Vcnions3yer He 3naet xumuueckue meroas! | Cnabo  3HaeT  xuMudeckue | XOpOIIo 3Haer | Buageer XUMHUYECKUMHU
XUMHYECKUE METOIbI JJIs s peleHus 3a1a4 | METOABI JUIsl PELIEHUs 3aJad | XMMHUYECKHE METOABI Ul | METOJaMH Ul PELICHUS
peuieHus 3a1a4y npodeccroHabHOI npodeccuoHaTbHOM peteHus 3aja4 | 3aga4  NpodhecCHOHATBHOM
npodeccroHabHO JIeSITeIbHOCTH. JIeSTEIILHOCTH. npodeccuoHabHOM JIeSITEIIbHOCTH.
JIeITeIIbHOCTH He wumeer moHsarus o | Mmeer cnabble TMOHSATHS O | JESATENHHOCTH. OtnuHo 3HAKOM c
COBPEMEHHOM COCTOSIHAH | COBPEMEHHOM cocrostnnu | Hmeer HOpPMaJIbHBIC | COBPEMEHHBIM  COCTOSHHEM
WCCIEJIOBaHUH B YyKa3aHHBIX | MCCIEIOBAaHMH B YyKa3aHHBIX | IMOHATHS O COBPEMEHHOM | MCCIEOBAaHMH B YKa3aHHBIX
obJacTsix 3HaHUH. o0JacTsiX 3HaHUH. COCTOSIHUH o0acTsx 3HaHMH.
Hccie10BaHui B
YKa3aHHBIX 00macTIX
3HAHMH.

OIIK-5. Criocoben
OCYILECTBIATH
3KCHepI/IMeHTaHI)HI)Ie

. UOIIK-5.1. OcymectBisier
OKCIICPUMEHTAJIbHBIC
HUCCJICA0OBAHUSA U UCIIBITAHUS 110

He 3nHaK0oM ¢ MeTOIHMKOM
3KCHepI/IMeHTaHBHHX
HCCJIEIOBAHUM U UCTIIBITAHUH.

Cnabo 3HaKOM C ¢ METOIUKON
BKCHepI/IMeHTaJ'H)HBIX
HUCCIIEIOBAHUI U UCTIBITAHUH.

3HAKOM C ¢ METOIUKOM

BKCHepI/IMeHTaHBHBIX
HUCCIIEIOBaHUN

TBepao 3HaeT METOOUKY
3KCHepI/IMeHTaHBHBIX
HCCJICTIOBAHUI M UCTIBITAHUI.
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Kpurtepnn onennBanus pe3y/ibTaToB 00y4eHH

OreHka OrneHka OrueHka OrneHka
Ko un Kon n nanmenosanue «HeyIOBJIETBOPUTEJIbHO» «YHAOBJIETBOPUTEJIbHO» / «xopoio» / «OTJIMYHO» /
HauMCHOBaHHE HHAUKATOPA NOCTHKCHUA / «HE 3aUTCHOY «3a4TEHO» «3a4TEHO» «3a4TEHO»
KOMIIETEHIM U KOMIIETEHIM U 0-59% 60-74% 75-89% 90-100%
OT max peUTHUHIOBOM OT max PEeUTUHIOBOM OLIEHKH OT max PEeUTUHIOBOM OT max peUTUHIOBOU
OIIEHKH KOHTPOJIA KOHTPOJIS OIIEHKU KOHTPOJIS OIIEHKH KOHTPOJIS
HUCCIIEIOBAHUS U 3aJJaHHOW METOIUKE. IIpoBogut HUCHBITAHUH. [IpoBogut 0e301nd0YHO
HCIIBITAHUS 110 9KCICPUMCHTAIBHBIC [IpoBomut IKCICPUMCHTAIEHBIC
3alaHHOM METOIUKE, HCCIIEIOBAHUS U HCIIBITAHMSI, JKCIICPUMCHTAIBHBIC HCCIIEIOBAHUS U UCITBITAHMUS.
MIPOBOIUTH JIOTTycKast OTpEICIICHHBIC | UCCIICIOBAHUS u
HaOJIIO/ICHUS U OIHOKH. WCIIBITAHUS,
HU3MEPEHUS C YUCTOM JIOTycKast HEOOJIbIIIHE
TpeboBaHU OIITHOKH.
TEXHUKHU HOIIK-5.2. IIpoogur | Ilpu nposenenuu | Ilpu nposenenuu | Ipu nposeneHuu | Ilpu IIPOBEJCHUU
0e30MacHOCTH, HEOOXOMUMBIE HAOMIONEHNUS M | HEOOXOMUMBIX HAONIONEHHWI W | HEOOXOIMMBIX HAOIIONEHWI M | HEOOXOMHUMBIX HEOOXOOUMBIX HAOIIOIEHUI
00OpabaThIBaTh U U3MEpEHUs c yUeTOM | M3MEpeHHi TrpyO0 HapymiaeT | I3MEPCHUH  JEMOHCTPHPYET | HaOMIOIeHHUN H|H HU3MEepeHui
HHTEPIPETHPOBATH TpeboBaHuit TEXHUKH | TIpaBHjIa TEXHUKH | cradbie 3HAHUS MpaBUJ | U3MEPEeHUN JEMOHCTPUPYET  OTIUYHBIC
JKCIIEPUMEHTAJIbHBIE | 6E30IMaCHOCTH 0€30IaCHOCTH TEXHHUKH 0€30MaCHOCTH JEMOHCTPHPYET 3HaHUS TPAaBWI  TEXHUKU
JIaHHBIE XOpOIIIe 3HAHUS TPaBUI | 0€30MacHOCTH
TEXHUKH 0€30MMaCHOCTH
HOIIK-5.3. Oo6pabateiBacT u | He ymeer oOpabateiBate u | [lpu o0Opabotke | OOpabaThIBacT Besommbouno
HHTEPIPETHPYET MOJYUCHHBIC | HHTEPIPETHPOBATH IKCICPUMEHTAIBHBIX TAHHBIX MOJIy4CHHBIC Oo6pabatsiBaeT u
AKCIICPUMEHTAIbHBIC TAHHBIC MOJIYYCHHBIC JIOITyCKaeT HEOOJIBIIHNE | YKCIIEPUMEHTAIbHBIC HHTEPIPETHPYET
9KCIICPUMEHTAIbHBIC TaHHBIC. | OLIMOKH, HECKOJIBKO | JaHHBIE, WHOT/Ia | MOJYYCHHBIC
HEaJ[CKBATHO MHTEPIIPETUPYET | HEaJeKBAaTHO 9KCICPUMEHTAIbHBIC JaHHBIC
MOJIY4YEHHBIC PE3YJIbTAThI. UHTEPIPETUPYET
MOJIy4CHHBIC
pe3yIbTATHL
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Tabmuma 7 — Kputepuu olieHUBaHUS

Ounenka

Kpurtepuu onenuBanus

Bricokuit
YPOBEHb «5»

OLIEHKY «OTJIMYHO» 3acCly’KUBAeT CTYJCHT, OCBOMBILUN 3HAHMUA,
yYMEHUS, KOMIIETEHIIMM W TEOpPeTHYEeCKHid Marepuan 0e3 mpoOenos;
BBINOJIHUBUIMKA BCE 3a/laHus, NPEIyCMOTPEHHbIE Y4EOHBIM IJJAHOM Ha

(OTIHuHO) BBICOKOM Ka4e€CTBEHHOM YPOBHE; IIPAaKTUYECKUE HAaBBIKU
po¢eCCHOHATBHOTO IIPUMEHEHHUS! OCBOCHHBIX 3HAHUN COPMHUPOBAHBI.
Cpenuuii OLICHKY «XOPOLIO0» 3aCIy’KUBAET CTYIEHT, IIPAKTUYECKU ITOJHOCTBIO

YPOBEHB «4»

(xopor1o)

OCBOMBILMI 3HaHWSA, YMEHUS, KOMIETEHIMH U TEOPETHUYECKHUM
MaTepuai, y4yeOHblE 3aJlaHusl HE OLEHEHbl MAaKCHUMAaJbHBIM YHCIOM
0aJIoB, B OCHOBHOM C(hOpMUPOBAI MPAKTUYECKIE HABBIKH.

[Toporosbiii

OILIEHKY «yJAOBJIETBOPUTEJIbHO» 3aCIY>KUBAECT CTYJIEHT, YACTUYHO C
npoOenaMyd  OCBOMBIIMKA  3HAaHUA, YMEHHUSA, KOMIETEHIUU U

YPOBEHB «3»

TCOPCTI/I‘IGCKI/Iﬁ MaTcpHral,

MHOTI'HUC yqe6HHe

3agaHus b0 He

(YIOBJICTBOPUTEIH
BBIIIOJIHMII, JMOO OHH OILEHEHBI YHCIOM OauloB OJNM3KAM K
HO) MUHUMATBHOMY, HEKOTOPBIC TPAKTUYCCKUE HABBIKU HE CPOPMHUPOBAHBI.
MuHUMaIbHEL OIICHKY «HEY/I0BJEeTBOPHUTEIBHO» 3aCIy)XUBAaeT CTYACHT, HE
i ypoBeHb «2» OCBOMBIIMN 3HAaHWS, YMEHUS, KOMIICETCHIIMM U TEOPETUYCCKUUN
(HEYIOBIIETBOPUTE | MaTepuall, yIeOHbIC 3aJaHUsI HE BBITIOIHIII, TPAKTUYCCKHEC HABBIKH HE
JIBHO) c(OpMHPOBAHBI.

6.1.

6.YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Yyeouas

JHUTepaTypa,

IJEKTPOHHbIC U3TaAHUSL.

neyaTHbIC

H3AaHusA

OMOJIUOTEYHOr 0

donaa,

bubnuoreunbIit (I)OH,Z[ YKOMIUJICKTOBAH II€YaTHBIMU H3JdHUSAMU M3 pacu€Ta HC MCHCC

0,25 9K3EMIIIAIPAa KaXXJA0ro U3 H3,I[aHPII>i, YKa3aHHBIX HUKC Ha KaKI0T0 06yqafomer0051 3 yucjia
JiaL, OAHOBPEMCEHHO OCBAaMBAOMIUX COOTBCTCTBYIOINYIO MOUCHUIUIIMHY (MO,Z[y.]'IL). I/ISI[aHI/ISI,

HaxXoJslIMecs B AJIGKTPOHHOM JIOCTYHE (3JIEKTPOHHBIA pecypc), YAOBIETBOPSIOT 3TOMY
TpeOOBaHUIO aBTOMATHUYECKU. DJIEKTPOHHBIN JOCTYII MPUBEJEH B BUJIE CCHUIOK MOCIE OOBIYHOTO

OIMKUCaHUA U3aHUs.

Usnarens-ctBo, | Hasnauenue, Bun Koz-so
Ne i/ ABTOP(BI) 3arnaBue ’ ’ 9K3. B
roJl M3aHHs W3/1aHus, TpUd SUB-IHOTeKE
6.1.1. O.A. PeyroB, Opranunyeckas Mockaa: https://e.lanbook.co | DnekrponnsIit
A.JL Kyp, xumust Yacte 1 | JlabGopaTopust m/book/166749 pecypc
K.II. Bytun 3HaHWiA, 2021 — | (maTta oOpameHus: OnOIMOTEKU
Yacts 1 —2021. | 12.04.2021). — HI'TV]
—570c. —ISBN | Pexum nocryna: (https://e.lanbook.
978-5-906828- JUISL aBTOPH3. com/)
42-2. MOJIF30BAaTENEH. Jlans: OBC
6.1.2. O.A. Peyrtos, Opraangeckas O.A. Peyros, URL: OIEeKTPOHHBIN
A.JL Kypn, xumust Yacts 2 | AJL Kypu, https://e.lanbook.co | pecypc
K.II. Bytun K.II. Byrun. — m/book/166750 OUOIHOTEKH
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10-e u3n. — (mara obpamenus: | HI'TY]
Mocksa : 12.04.2021). - (https://e.lanbook.
JlaGopaTtopus Pesxum gocryma: com/)
3HaHWi, 2021 — | it aBTOpH3. Jlaue: OBC
Yacts 2 — 2021. | momp3oBaTeNei.
—626¢c. — ISBN
978-5-906828-
43-9.
6.1.3. O.A. Peyros, Opranuueckas Mockaa : Y4eOHuk DIIEeKTPOHHBIN
AJL Kyp, xumust Yacte 3 | JlabGopaTopust URL: pecypc
K.II. byrun 3Hanmid, 2021 — | https://e.lanbook.co | 6uGmuoTeKH
Yacts 3 —2021. | m/book/166751 HI'TVY]
—547 c.— ISBN | (mara obpamenusi: | (https://e.lanbook.
978-5-906828- 12.04.2021). — com/)
41-5. Pexxum moctyma: Jlans: OBC
JUISl aBTOPH3.
10J1b30BaTEINEH.
6.1.4. O.A. Peyrtos, Oprannyeckas O.A. Peyrtos, URL: ONeKTPOHHBIN
A.JL Kypn, xumust Yacts 4 | AJL Kypu, https://e.lanbook.co | pecypc
K.II. Byrun K.II. Byrun. — m/book/166752 OubIHOTEKH
7-e u3m. — (mata oOpareHus: HI'TVY]
Mocksa: 12.04.2021). - (https://e.lanbook.
JlabopaTopus PexxuM mocryma: com/)
3HaHuH, 2021 — | g aBTOpU3. Jlans: OBC
Yacts 4 — 2021. | momp3oBaTeINeH.
—729 ¢c. - ISBN
978-5-906828-
40-8.
6.1.5. Tpasens B.D. Opranuueckas Mockaa: VY4ebHoe mocodue [Dnek-TpoHHBIH
xumust T.1 JlaGopatopus https://e.lanbook.co | pecypc
sganuii, 2020. — | m/book/151522 OrOIMOTEKH
401 c. (mata oopamenus: | HI'TY]
ISBN 978-5- 12.04.2021). — (https://e.lanbook.
00101-746-2 Pexxum fgocryma: com/)
JUISL aBTOPH3. Jlans: OBC
10JIb30BaTENEH.
6.1.6. TpaBens B.®. Opraanveckas Mocksa: VYdaebrHnOE mocodue | [DIEKTPOHHBIN
xumust T.2 Jlabopartopus https://e.lanbook.co | pecypc
3HAHUM, m/book/151523 OUOIHOTEKHU
2020. (mata oopamenus: | HI'TY]
—550c. —ISBN | 12.04.2021). — (https://e.lanbook.
978-5-00101- Pexxum mocryma: com/)
747-9. JUTSl aBTOPH3. Jlans: OBC
110JIb30BATEIEH.
6.1.7. Tpasens B.®. Oprannyeckas Mocksa: YuebOHoe nmocobue | [DneKTpOHHBII
xumust T.3 Jlabopartopus https://e.lanbook.co | pecypc
3HAHUMN, m/book/151524 OUOIHOTEKHU
2020 —Tom 3 — | (mara oOpamieHus: HI'TVY]
2020.-391 c. — | 12.04.2021). - (https://e.lanbook.
ISBN 978-5- Pexxum nocryma: com/)
00101-748-6 JUIsL aBTOPH3. Jlane: OBC
110JIb30BaTEIEH.
6.1.8 10.M.JIykbstHOBA, OneMeHTHI Hwxanit VYuebnoe nocodbue | 10
JK.B.Marynesuu Bbuoxumuu B Hogropon, 2024
A.B.bopucos Kypce
Opranndeckoi
XMMUH
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6.2. CnipaBouHo-Onéanorpadguyeckas Jureparypa.

WznarenscTBO, TOX Haznauenwue, Bua Kox-so
Ne i/ ABTOp(BI) 3arnaBue I ’ I rfm b 9K3. B
’ Oub-moTeke
6.2.1. | Boporxies, 1.B. Opraandeckas | 4-e m3n. — MockBa: | YueOHOe mocobue DIEeKTPOHHBIN
XUMHS: JlabopaTopus URL: pecypc dubmmoTeKn
TEpMHUHBI 1 3Hanui, 2020. — https://e.lanbook.com | HI'TVY]
OCHOBHEBIE 362 c.— ISBN 978- | /book/135514 (nara (https://e.lanbook.c
peaKIuy : 5-00101-752-3. obpareHws: om/)
12.04.2021). — Jlans: OBC
Pexum ngoctyna: s
ABTOPH3.
TI0JIb30BATEIICH.
6.2.2. | B.®. TpaseHns, IIpakTukym Mockaa : VYuebHOe mocodue [DnexkTponHsbIit
A.E. UlexotuxuH; | mo JlaGopatopusi https://e.lanbook.com | pecypc 6ubanoTexu
MOJT peaKIuen opraHmyeckoi | 3Hanuit, 2021. — /book/176460 (nata HI'TVY]
H.C. 3eduposa. XAMHH: : 595¢c. — ISBN 978- | obGparuenus: (https://e.lanbook.c
yueOHOe 5-00101-083-8 12.04.2021). — om/)
nocobune Pexxum nocryna: gy | Jlans: O6C
ABTOPU30BAHHBIX
I10JIb30BAaTENICH.
6.2.3. | B.®. Tpasens, 3amauu no Mockaa: YuebHoe mocodue [DnexkTponHsbIit
A.YO. CyxopykoB, | opranudeckoii | JlaGopatopus https://e.lanbook.com | pecypc GubmHOTEKH
H.A. loxapckas | XUMHUHU 3HaHui, 2020. — /book/151499 (nata HI'TY]
267c. — ISBN 978- | obpamienus: (https://e.lanbook.c
5-00101-895-7. 12.04.2021). — om/)
Pexxum nocryna: gy | Jlans: O6C
aBTOPU3.
10JIb30BATENEH.

6.3. MeToauueckue YKazaHusl, pCKOMCHIAIMHU U IPYIrue MaTe€epHuaJibl K 3AHATUAM

MGTO)II/IqGCKI/IG YKa3aHud U pCKOMCHAAUU 110 IIPOBCACHUTIO KOHKPECTHBIX BUAOB y‘IG6HBIX

3aHATHH 1o nucuuiuinHe «Oprannyeckas xumus |1» naxogsares Ha kapenpe TOIIuXOB.

6.3.1.
6.3.2.
6.3.3.
6.3.4

6.3.5.
6.3.6.
6.3.7.
6.3.8.
6.3.9.
6.3.10.
6.3.11.

«HomeHnknaTypa opraHu4ecKiX COeTUHEHUI
«MeTozbl BBIZICNIEHUS U OUUCTKH OPTaHUYECKUX COCTUHEHUN»
«MeToibl UIeHTU(GUKALMN OPTAHUYECKUX COSTMHEHUN)

«AHaN3 OIIEHKH BIUSHUS CTPYKTYPHBIX U3MEHEHUN B OPTaHUUECKUX MOJIEKyIaxX U

YacTHUIAX Ha UX PEAKIIMOHHYIO CTOCOOHOCTH METOJIOM AJIEKTPOHHBIX 3PPEKTOB

3aMeCTUTEIE

«Peaknun anudarrnueckoro HykJI1€o(hUILHOTO 3aMEIICHHS

«KauecTBeHHBIN aHaIN3 OPraHUYECKUX COSAMHEHNUN MO (PYHKIMOHAIBHBIM IPYIIIIaM»»

((TCOpI/IH ApOMATHYCCKOI'0 COCTOAHUSA

«Peakuuu 3aMemIeHHs B apcHax»

«XHWHOHBD»

«I[InanrpoBanue U NPOBEAEHNE MHOTOCTaIMHHOTO CUHTE3A
«HyKieopuiIbHOE 3aMeIeH e Y SP>-THOPHIHOr0 aToMa yIiIeposia KapOGOHHIBHOI

TPYIIIBD
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7T.AHOOPMALNNMOHHOE OBECIIEYEHME JUCHUIIJINHBI

Y4eOHbIii mporecc IO JAUCHHUIIMHE oOecrmedeH HEOOXOIUMBIM — KOMIUICKTOM
JUIICH3UOHHOTO U CBOOOJIHO PacCHpOCTPAHIEMOr0 IMPOrpaMMHOrO OOCCIICUCHUS, B TOM YHCIIEe
OTEUYECTBCHHOI'O IPOM3BOJCTBA (COCTAaB IO JTUCIUIUIMHE ompeneicH B Hactosmed PITJ u
MO/JIC)KUT OOHOBJICHUIO IMPU HEOOXOIUMOCTH ).

7.1. IlepeyeHb pecypcoB HMH(POPMAIMOHHO-TEJEKOMMYHMKAIIMOHHON  CeTH
«HTEepHET», HEOOXOAMMBIX /IJISI OCBOCHUS JUCHHUILINHBI (MOYJIs1)

1. Hayunast  anmektponnas  Oubmmorexka E-LIBRARY.ru. - Pexum  gocryna:
http://elibrary.ru/defaultx.asp

2. DJIeKTpOHHAasA OUOJMOTEeYHass cucTeMa II0BOJDKCKOIO rocynapcTBEHHOrO
YHHBEPCHTETA cepBHrca [DnekTponHsblii pecype]. — Pexum mocryma: http://elib.tolgas.ru./ - 3arm.
C DKpaHa.

3. DNeKTpOHHO-O0MOIMOTeYHasi cucTeMa Znanium.com [DNEKTpOHHBIA pecypc]. - Pexum
nocryma: http://znanium.com/. — 3aru. ¢ 9kpaHa.

4. OTtkpriTOe 00pazoBaHue [INeKTpoHHBIN pecypce]. - Pexxum noctyna: https://openedu.ru/. -
3arn ¢ ’KpaHa.

5. Polpred.com. O630p CMMU. IlonnortekcroBasi, MHOroorpacieBas 06a3za manubix (B]I)
[DnexTponHbIii pecypc]. - Pexxum noctyna: http://polpred.com/. — 3aru. ¢ sxkpaHa.

6. ba3el nanHbIX Bcepoccuilckoro WHCTUTYTa HAydyHOM W TEXHMYECKOH HHQopmanuu

(BUHUTU PAH) no ecTecTBEeHHBIM, TOYHBIM M TEXHUYECKUM HayKaM [DJICKTpOHHBIH pecypc]. -
Pexxum noctyma: http://www.viniti.ru. — 3aru. ¢ skpana.

7. YuuBepcurerckas nHpopManuoHHas cucteMa Poccust [DnekTpoHHEIH pecypc]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ar. ¢ 3kpaHa.

7.2. IlepeyeHb MPOrpaMMHOI0 o0ecniedyeHnsl 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
Tabnuua 8 — IlepeueHb 37EKTPOHHBIX OMOIMOTEUHBIX CHCTEM

Ne HaunmenoBanue I6C CcbLika, 0 KOTOPOii 0CYIIeCTBIISAETCSA
aoctyn Kk 9bC
1 KoHCynbTaHT CTy/IeHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/
4 TNT-ebook https://www.tnt-ebook.ru/

B Tabmume 9 ykazan mepedeHb MpodeccHOHANBHBIX 0a3 JaHHBIX W WH(POPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM, K KOTOPBIM OOecreueH NocTym (yAaleHHBIH N0CTyI). JlaHHBIN mepedyeHb
MOJJIE)KUT OOHOBJICHUIO B cO0TBeTCcTBUU ¢ TpeboBanusmu OI'OC BO.
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://www.tnt-ebook.ru/

Tabnuua 9 — [lepeyeHb COBpEMEHHBIX MPO(ECCHOHANBHBIX 0a3 JaHHBIX U HH()OPMAIIHOHHBIX

CIIPAaBOYHLIX CUCTCM

HaumeHnoBanue npogeccuoHaIbLHON 0a3bl Hoctyn k pecypcey (yAaJleHHbIH AOCTYII €
Ne AAHHBbIX, HH(POPMALITOHHO-CIIPABOYHOM YKa3aHHeM CCHLIKH/I0CTYI U3 JIOKAJIBHOI
CHCTEMBI CeTH YHHBEPCHUTETA)
1 2 3
1 Ba3a maHHBIX CTaHAAPTOB M PETJIAMCHTOB https://www.gost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
2 Ilepeuenp npodeccroHa bHBIX 0a3 JaHHBIX U https://cyberpedia.su/21x47c0.html
MH(OPMALMOHHBIX CITPAaBOYHBIX CUCTEM

8. OBPA3OBATEJIBHBIE PECYPCHI JJIs1 UTHBAJIMAOB U JIUL C OB3

B Ttabmume 10 ykazan mnepedeHb 0Opa30BaTENBHBIX PECYPCOB, HMMEIOMUX (OPMBEI,
aJaNTUPOBAHHBIE K OTPAHUYEHUSIM UX 3/I0POBbS, @ TAK)KE CBEICHUS O HATUYHMU CHEIHATbHBIX
TEXHUUYECKUX CPEACTB OOyuYeHHUs KOJJICKTUBHOTO W WHIMBUIYaJbHOTO TMoOJib30BaHuA. [lpu
3aMOJIHEHUU TaOJIUIBl MOXKET OBITh HCIONb30BaHAa WHQOpMaIMs, pa3MEIIeHHas B MOApa3Jelie
«/loctynHas cpena»  cHeqUaIM3UpPOBAHHOIO  paszena HI'TY «Csenennst 00
obpasoBatenbHOM opranusarue» https://www.nntu.ru/sveden/accenv/

cauTa

Tabnuma 10 — OO6pa3zoBarenbHbIE pecypchl Uit UHBanuA0B U il ¢ OB3

Ne Ilepeuenn 00pa3oBaTeJbHBIX
pecypcoB, IPUCNOCOOIEHHBIX 15
HCNOJIb30BaHNs HHBAJIHIAMH H

CBeZ[eHI/Iﬂ 0 HAJTUYIHH ClIeHUAJTBHBIX
TEXHUYCCKUX CPEACTB Oﬁy‘le]{l/lﬂ
KOJIVIEKTUBHOIO U UHIUBUAYAJIBHOI'0

aunamu ¢ OB3 0JIL30BAHUSA
1 OBbC «KOoHCYNIBTaHT CTYAEHTa» 03BYyYKa KHHT ¥ YBEIMYCHUE MpUPTa
CIeIUalbHOE  MOOWJIBHOE  NPHJIOXKCHHE -
9BC «Jlanb» P
2 CHHTE3aTOp pEdYH, KOTOPHIl BOCIPOHM3BOAUT

TCKCThI KHUI' U MCHIO HaBUT'allUH

3 3BC «tOpaiit»

BepCHS JJIs CIAOO0BUISIIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JNMOE JIUIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE

No HanmenoBanue aynutopuii 1 | OCHAIIEHHOCTh ayAUTOPHIA [lepeueHp TUIIEH3HOHHOTO
~ | noMeuieHui kageapsl Y ITIOMELICHU I IIPOrpaMMHOT0 OOecreueHus

1 1160 1. Jlocka MarHUTHO-MapKepHasi; 1.  Windows SL 8.1
Komnerotepusiit kmacc (s | 2. PaGouee mecto | (moamucka Dr. Spark Prem.
MIPOBEICHUS 3aHATHH | TpenojgaBaTes; 700087777); (13 mur)
71a00paTOPHOTO u | 3. Pabouee mecto crymenra - 12 | 2. Adobe Acrobat Reader X
PaKTHYECKOTO THIA, | Yel. (Freeware);
IPYIIOBBIX u | 4 Tlepconanbhble kommbioTepel, | 3. Ms Office St 2013 (Ms
WH/IMBUIYaTbHBIX Intel(R) Core(TM) i3-3220 CPU | Open License Ne 62381369)
KOHCYJIbTAIIHH, tekymero | @ 3.30 GHz 4,00 I'b O3Y /HDD | (13 mT);
KOHTpOJII U mpomexxyTodnoit | 500, B  cocraBe sokanpHO#M | 4. Ms Access 2007(Dr. Spark
aTTeCTalllH, JUISL | BBIYUCIUATEILHON CETH, ¢ | Prem. 700087777) (13 mr);
CaMOCTOSATENILHON  paboThl | moxakimtoueHneM Kk uHTepHeTy. | 5. AutoCAD 2019 (CerteBas
CTYJICHTOB, kypcoBoro | (10 mt.) ceps.lic5 (HI'TY)) (13 mrr);
MPOEKTUPOBAHMUS, 5. IlepconanbHbie koMmmbloTepel, | 6. Dr.Web (OOme wuHCTHUT.
BBITIOJTHEHUS kypcoBbix | Intel(R) Pentium(R) CPU G2030 | noamucka) (15 mir);
pabor); 603155, | @ 3.00 GHz 4,00 I'b O3V /HDD | 7. ZView (Freeware);
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html
https://www.nntu.ru/sveden/accenv/

HanmenoBanue ayautopuii u

OcCHaIleHHOCTh ayAUTOPHIl

[lepeueHb JIMIIEH3MOHHOTO

Ne noMeIeHu kadeapol Y TTIOMENICHU I MPOrPaMMHOTO O0ecTIeueHuUs
Hwxeropoackast obmacts, T. | 1000, B cocraBe mokansHOU | 8. AnyLogic (Free PLE);
Hwkuuii  HoBropoa,  yi. | BBIYHCIHTEIBHOM CceTH, cl 9. Deductor Academic
Mununa, 1om 24, kop. 1 NOJKJIOYeHUEM K uHTepHeTy. (3 | (OecruiatHas HEKOMMeEpYecKas

IIIT.) Bepcus Deductor);
6. Ilepconanbubie kommbtoTepsl, | 10. VirtualBox (Free);
Intel(R) Core(TM)2 CPU 6320 | 11. Cell-Design (Demo);
@ 1.86 GHz 1,00 I'b O3Y /HDD | 12. Manas 3C 2.0 (Free);
159.9, B cocraBe mokanpHo# | 13. ADTester (Free);
BBIYMCIIMTEIILHON CCTH, c | 14. DBSolveOptimum (Free);
noakaroueHuemM k muatepuery. (2 | 15. MSOffice 2007 Standard
IIT.); Russian Academic OPEN No
7. Muoro¢dyukuronansHbiii | Level (Microsoft ~ Open
anmapar Xerox work center PE | License Academic Ne
220 45990647 (b6eccpounas)) (1
8. ITpunatep HP LaserJet 1020 IIT.);
16. WinXP (Dream Spark
Premium 700087777) (2 mrt.);
17. ABBYY Fine Reader 9.0
Corporate  Edition  (AF90-
3S1P03-102 6eccpounas) (1
IIT.);
18. Zoom (Free) (1 mT.).

2 1345 1. Tocka MesoBasi; 1. Windows SL 8.1
MynbTumenuiiHas aynutopus | 2. DKpaH HaCTEHHBIH; (mogmucka Dr. Spark Prem,
(s TpoBeneHWS 3aHATUW | 3. PaGouee mecto | goroBop Ne 0509/KMP ot
JIEKIITMOHHOT'O U | TperojaBaTes; 15.10.18);

CEMHUHApPCKOT0 tuna, | 4. Pabodyee mecto crymenra - 28 | 2. Dr.Web (¢/u ZNFC-CR5D-5U3U-
TPYIIOBBIX U | uemn. JKGP ot 20.05.2024).
VHJVBHTyAJIBHBIX 5. MynsTuMenuitHbI TIpoexTop | PacmpocTpansemoe mo
KOHCYJIbTAIHH, tekymiero | Epson ER; CBOOOIHOM JINIEH3HN:
KOHTPOIIS M TIPOMEXKYTOuHO# | 6. Ilepconansubii xommsiotep, | 3 Adobe Acrobat Reader X
aTTeCTaIllH) (xaenpa | Intel(R) Core(TM) i3-3220 CPU | (Freeware);

«TexHOIOrHst @ 3.30 GHz 4,00 I'b O3Y /HDD | 4. P7 oduc
SIMEKTPOXUMHUIECKHX 500. 5. Zoom (Free) (1 wr.)
MPOU3BOJCTB W XUMHH

OPTaHMYECKUX  BEIIECTBY),

603155, Huxeropoackas

0071acTh, T. Huoxuuii

Hosropon, yn. Mununa, nom

24, xopr. 1

3 1222 nmabopatopust COII 1. locka memnoBas; 1. Windows SL 8.1 (mognucka Dr.
DKCIepUMEHTaIBHAS 2. TepmocrTar; Spark Prem, norosop Ne 0509/KMP

naboparopus «JlabopaTopus
IJ1a3MOXHUMHUYECKHE
TEXHOJIOTUM,

YuebHas nmaboparopus (s
MPOBEJCHUS 3aHATUH
1a00PaTOPHOTO U MPAKTUIECKOTO
THIA, TPYNIOBBIX H

3. [Ipubop 1 onpeeneHus
TeMIIepaTyphbl IUIABICHNUS;

4. Pedpaxromerp NPD-454F;

5. Becnl nabopatopusie ShinkoDenshi
AJ-420CE; AJ-220 CE;

6. Anmapar Juis pa3roHKH HeTH 1
Hedrenponykros - APH-JIAB-11,;

7. Annapar ucnbITaTeIbHBIN 115

ot 15.10.18);

2. Dr.Web (c/u ZNFC-CR5D-5U3U-
JKGP ot 20.05.2024).
Pacnpoctpansiemoe o cBoO6OHOMN
JMIIEH3UH:

3 Adobe Acrobat Reader X
(Freeware);

4. P7 oduc
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HaunmenoBanue ayautopuii 1 | OCHAIIEHHOCTh ayAUTOPHI [lepeueHb JIMIIEH3MOHHOTO

HOMeIIeHUH Kadeapsl U IOMELEHU N POTPaMMHOTO 0OecrieueHUs
UHIUBHIYalIbHBIX KOHCYJIBTALUMH, OIIpe/ieICHHs] aHUIMHOBOH TOUKU

TEKYILEro KOHTPOIA U HedrenponykroB AT-TIXII;

IPOMEKYyTOYHOI aTTecTalun) 8. ABTOMaTHUYECKHH anmnapar ajs

(xadenpa «TexHomorns OIIpeIENIEHNs] TEMIIEPATYPhI BCIIBIIIKU B

SIIEKTPOXMUMHUYECKUX MTPOU3BOJACTB | 3aKkpbiToM Turiie TB3-JIAB-12 (LOIP
1 XHMHH OPTaHHYECKUX BerecTs»), | LPO93A2);
603155, Hmkeropoackas 00macTs, 9. Anmapar iy onpeneNeHns CMOI
r. Hmwkanit Horopon, yi. BEITapHBaHUEM cTpyEit Bo3ayxa TOC-
Mununa, nom 24, kopr. 1 JIAB-02 (LOIP LP-381);

10. Poranmonnsriii ucapurens RE-2000.
11 IIpubop amnst onpeneneHus
TeMIIepaTyphl IIaBICHNUS;

12 Pedpakromerp UPD-4545;

13 Becrr mabopatopusie ShinkoDenshi
AJ-420CE; AJ-220 CE;

14. Paboyee MeCTO MpenoaaBaTelis;

15. PabGouee MecTo CTyeHTa - 28 uell.
16 DkpaH HACTCHHBIN;

17. MynbTumMenuiiablii npoexktop Epson
ER;

18. IepcoHanbHbIi KOMIBIOTED, Intel(R)
Core(TM) i3-3220 CPU @ 3.30 GHz
4,00 I'b O3Y /HDD 500.

10. METOJUYECKHUE PEKOMEHJIALIUY OBYYAIOIUMCSI 10 OCBOEHUIO
JUCLUIJINHBI

10.1. O0mme MeTogMYECKHME PEKOMEHIAUMH JJs1 O0y4alOIIMXCA IO OCBOCHHUIO
AUCHHUILINHBI, 00pa3oBaTeJbHbIC TEXHOJIOTHH

JlucuuIuinHa — peaau3yercsi [OCPEICTBOM  TPOBEJIEHHs KOHTAKTHOM  paboThl ¢
oOyyaromuMucs (BKJIOYasi MPOBEICHUE TEKYIIEr0 KOHTPOJIsS YCIIEBAEMOCTH), CaMOCTOSITEIbHOM
paboThl 00YUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTakTHas pabora: aynutopHas, BHeay IUTOpHAsI.

IIpu npenonaBanuu guciuIuinHbl  «Opranundeckas xumus |l», wucnons3yrores
COBpEMEHHbIE 00pa30BaTENIbHbIE TEXHOJIOTUH, TO3BOJISIFOIINE MOBBICUTh AaKTUBHOCTh CTYJIEHTOB
IIpY OCBOEHUHM MaTepuaia Kypca U MpeAoCTaBUTh UM BO3MOXHOCTH 3(PPEKTUBHO peann3oBaTh
4achl CAMOCTOATENBHOM paboTHI.

JUis CTyZIEeHTOB CO3/laH KpaTKUH OMNOPHBIA DJIEKTPOHHBIA BapHaHT JIEKLIMOHHOIO
MarepHuaia Kypca. DIeKTpPOHHbII KOHCHeKT HaxonuTcs Ha Kadenpe «TOIImXOB» u moxer
ObITh TOJYYEH CTYIEHTOM B Cllyyae NpOITYCKOB 3aHSATHH IO YBa)XXUTEIbHBIM NMPUYMHAM WU
BBIHY/ICHHOTO TIepeBO/ia 3aHATHI B TUCTAaHIIMOHHYIO (opMmy.

Ha nexuusax u 5aGopaTOpHBIX 3aHATHUAX PEATU3YIOTCS HMHTEPAKTUBHBIE TEXHOJIOTHH,
MPUBETCTBYIOTCS BOMNPOCHI U OOCYKIEHHS, HCIONb3YeTCs JIMYHOCTHO-OPUEHTHPOBAHHBIN
MOJIXO0Jl, TEXHOJOTHsI padOThl B MaJbIX TPYIIAxX, YTO IMO3BOJISIET CTYAEHTaM MpPOSBUTH ceOs,
MIOJIyYUTh HABBIKM CaMOCTOSITEJIbHOTO HM3YyYEHHUs MaTepuasa, BBIPOBHSTH YPOBEHb 3HaHWH B
rpymme.

29




Bce Bompochl, BO3HHKIIME NPH CaMOCTOSTEIBHOM paboTe Haja JOMAIIHUM 33JaHHEM,

noApoOHO pa3zduparoTcs Ha 1a0OPATOPHBIX 3aHATHAX M JEKIUAX. [[poBOASITCS MHANBUAYAIbHBIC
U TPYNIIOBbIE KOHCYJIBTAIIMH C MCIIOJIB30BAaHUEM, KaK BCTPEU CTYAEHTAMHU, TaK U COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH: YaT, 3JIeKTpoHHas noura, Skype, Zoom.
WNunnuupyercs akTHBHOCTH CTYZCHTOB, OOIIPSIETCS 3a/1aHUE JTFOOBIX BOIIPOCOB IO MaTepUaty,
NPAKTUKYeTCs WHIMBUIYaIbHBIH OTBET HA BONIPOCHI CTYAEHTA, PEKOMEHIYIOTCS METO/bI
YCIEITHOTO CaMOCTOSITEJIbHOTO YCBOGHHUSI MaTepHajia B 3aBHCUMOCTH OT YPOBHS €ro 0a3oBOi
HOATOTOBKH.

JInst OUeHKHM 3HAHWH, yMEHWH, HaBBIKOB W YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHIIWH
npuUMeHsieTcss OaJUTbHO-PEHTHHIOBAs CUCTEMa KOHTPOJIS U OLIEHKH YCIIEBAEMOCTH CTYICHTOB B
IPOLIECCE TEKYILEr0 KOHTPOJIS.

[TpomesxyTouHasi aTTecTanys MPOBOAUTCS B GOpPME 3aUeTa C OLICHKON C y4eTOM TeKyIIen
yCIIEBAEMOCTH.

Pe3yabTaT 00y4yeHus cunraercsi ¢(popMHUPOBAHHBIM HA MOBBILICEHHOM YPOBHE, €CIIU
TEOPETUUECKOE COJIEpKaHNe Kypca OCBOEHO MOMHOCTHIO. [Ipu yCcTHBIX coOeceIoBaHUSX CTYIEHT
WCYEPIBIBAIOIE, TIOCIEI0BAaTeIbHO, YE€TKO M JIOTHYECKH U3JaraeT YydeOHBI MaTepuan,
CBOOOJHO CIIpaBJIAE€TCSA C 3a/ladaMM, BOIIPOCAMU W JPYTMMH BHJIaMU 3aJlaHUM, UCHOJIb3YET B
OTBETE JIOMOJHUTENBHBIN MaTepuan. Bce mpemycmoTpeHHble pabodell yueOHOW mporpammon
3a/laHusl BBIIIOJHEHBl B COOTBETCTBUU C YCTAHOBJIEHHBIMHM TpPEOOBaHUSAMH, CTYAEHT CIIOCOOEH
AQHAJIM3UPOBATh IIOJYYEHHBIC PE3YNbTaThl, MPOSBIAECT CAMOCTOATEIBHOCTh IIPU BBINOJIHEHUU
3aJlaHni.

Pe3yabTaTr 00yuyeHusi cunmraercss C(pOPMHPOBAHHBIM HAa MOPOrOBOM YPOBHE, €CIHU
TEOPETUUECKOE COJIEpKaHre Kypca OCBOEHO MOMHOCTHIO. [Ipu yCcTHBIX coOeceIoBaHUSX CTYICHT
MOCIEA0BATENbHO, YETKO U JIOTHUECKU CTPOMHO HM3/1araeT yueOHBbI MaTepual; CIpaBIIsETCS C
3aJjayaMy, BOMPOCAMHM W JAPYTUMHU BUAAMH 3aJlaHUM, TPEOYIOIIMX MPUMEHEHWs 3HaHWIi; Bce
MpeAyCMOTPEHHBIE pabodeil yuyeOHOW TpOorpaMMoOil 3a/laHusi BBHITIOJHEHBI B COOTBETCTBHH C
YCTaHOBJIEHHBIMU TPEOOBAaHUSMH, CTY/IEHT CIIOCOOEH aHAJIU3UPOBATh MOJYUYEHHBIE PE3YibTAThI;
IIPOSIBIISIET CAMOCTOSTEIbHOCTD IIPH BBIITOJIHEHUY 3aJaHUN

Pesyabrar o0O0ydyeHusi cuuTaerci HecOPMHMPOBAHHBIM, €CIH CTYJIEHT IIpH
BBINOJIHEHUH 3aJaHUi He JIEMOHCTPUpPYET 3HaHUH ydyeOHOro marepuaia, JOMyCKaeT OUIMOKH,
HEYBEPEHHO, C OOJBIIMMHU 3aTPyIHEHHSIMM BBIMOJHAET 33/JaHus, HE JEMOHCTPUPYET
HEOOXO/MMBIX YMEHUH, KaueCTBO BBINOJIHEHHBIX 33JaHUi HE COOTBETCTBYET YCTAHOBJIEHHBIM
TpeOOBaHUAM, Ka4eCTBO MX BBINOJHEHHS OLIEHEHO YUCIOM OasIoB HIDKE TpeX IO OLIEHOYHOU
CHUCTEME, YTO COOTBETCTBYET JJOIIOPOTOBOMY YPOBHIO.

10.2. MeToanuyeckne yKa3aHus VIl 3aHATHI JeKIMOHHOIO THUIIA

JIeKIMOHHBIN KypC TMPEANoiaraeT CHCTEMaTU3MPOBAHHOE W3II0KEHHE OCHOBHBIX
BOIPOCOB TEMATHUYECKOTO TIUIaHA. B XoJe IeKIMOHHBIX 3aHSATHH pacKpbIBalOTCsS 0a30BbIe
BONPOCHl B pamMKax Kaxaol Tembl aucuumiuHbl (Tabmuma 4). OGo3HaudaroTCs KIHOYEBBIS
ACIICKTBhI TEM, a TaKXC JACJIAl0OTCa aKICHTBI Ha HanOoJIee CIIOKHBIE M Ba)KHBIE ITOJIOKEHUS
M3y4yaeMoro Marepuayia. Martepuanbl JICKIUN SBISIOTCS OMOPHOM OCHOBOM ISl MOJATOTOBKH
0o0ydJaronuxcs K JJabopaTopHbIM paboTaM ¥ BBITIOJTHEHUS 3aJaHUN CaMOCTOSITEIFHOM paboThI, a
TAKXE K MCPOIPUATHUAM TEKYIIETO KOHTPOJIA YCIIEBACMOCTH U HpOMe)KYTOqHOﬁ arTecraluu 110
JTUCITUTLIINHE.
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10.3. MeToanuyeckue yKa3aHUs 10 OCBOCHUIO JTUCHMILUIMHBI Ha JIA0OPATOPHBIX
padorax

[ToaroToBKy K KaXK10# J1a00paTOpHON pabOTEe CTYACHT JIOJDKEH HAadaTh C O3HAKOMIICHHS
C IUIAHOM 3aHSTUSA, KOTOPBIM OTPa)XKaeT COJAEpkKAHUE MPEIJI0KEHHOM TeMbl. Kaxknas
BBITIOJTHEHHAsI paboTa ¢ 0(OPMIICHHBIM OTYETOM U MOJICHKHT 3aIUTE Y TIPETo aBaTers.

[Tpu oreHMBaHUM Ta0OPATOPHBIX PAOOT YUUTHIBACTCS CIICAYIOMIEE:

— Ka4eCTBO BBINOJIHEHUS SKCIEPHUMEHTAIBHO-IPAKTHUECKONH 4YacTH pabOThl M CTENEHb
COOTBETCTBUS PE3yIbTaTOB pabOTHI 33JaHHBIM TPEOOBAHHSIM;

— KadecTBO 0(OPMIICHHUS OTYETa IO padore;

— Ka4ecTBO YCTHBIX OTBETOB Ha KOHTPOJIBbHBIE BOMPOCHI IPH 3aIUTE PaOOTHI.

10.4. MeToau4yeckue yKa3aHHs 110 CAMOCTOSITEIbHOI padoTe 00y4arommuXxcs

CaMocrosiTenbHass pabota obOecredrBaeT MOArOTOBKY OOYyYaromierocs K ayauTOPHBIM
3aHATUSAM U MEPOIPUATUSAM TEKYILIEr0 KOHTPOJSA M MPOMEXKYTOYHOW aTTECTAlUU IO U3y4aeMoi
qucHuIuiiHe. Pe3ynapTaTel 9TOM MOATOTOBKHM MPOSIBISIOTCS B aKTHBHOCTH OOydYaromierocs Ha
3aHATUSAX M B KAYECTBE BBINOJHEHHBIX MPAKTHYECKUX 33aJaHUA W JOPYruX (GOpPM TEKYIIEero
KOHTPOJISL.

[Ipu BBITIOTHEHUH 3alaHUM I CAMOCTOSITEILHOM PabOThl peKOMEHAYyeTCs MpopadboTka
MaTepUaIOB JIEKIMM II0 KaXIOH NPONICHHOM TeMe, a TaKXKe H3y4YEeHHE DPEKOMEHAYEMOH
JUTEpaTyphl, peacTaBieHHoOM B Paznene 6.

B npornecce camocrosiTensHOM paOOThl MPH U3YYEHUU JIUCHUIUIMHBI CTYJIEHTBI MOTYT
paboTaTh Ha KOMIIBIOTEpPE B CHEIHATM3UPOBAHHBIX AYAUTOPHIX JUISI CAMOCTOSATEIbHONU PabOThI
(ykazano B pazzmene 9). B aymutopusix umeercs JAOCTyn 4epe3 HHGOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHET» K 31IeKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIbHOMI
cpene yuuBepcutera (OMOC) u osnexktponHoit Oubmmoreunoit cucreme (ObC), tme B
AIIEKTPOHHOM BHJIE PACIONIATAIOTCS y4eOHble M y4eOHO-METOJUYECKHEe MaTepHallbl, KOTOPBIC
MOTYT OBITh MCIOJIB30BAHBI JIIsl CAMOCTOSATEIBHON Pa0OTHI IPU U3YYEHUN AUCLIUILIIUHBIL.

Pa3BepHyThIe MeTOMYECKHE yKa3aHHs 110 BCEM BHJaM pabOThI CTy/lEHTa HaxosATcs Ha
kapeape «TIMMuXOB.

11. OHEHOYHBIE CPEACTBA J1JIsd KOHTPOJISA OCBOEHUA IUCHUIIJIMHBI

JUia  Tekymiero KOHTPOJISI 3HAaHUM CTYACHTOB 10 JUCLMILINHE IIPOBOAMTCS
KOMILIEKCHAsl OlleHKa 3HAHUMH, BKIIIOYAOIIast
— TEOPETUYECKHI OIpoc;
—  3alMTa OTYETOB M0 JJaOOPaTOPHBIM paboTaM;
— 3a4eT C OLIEHKOM.

11.1. Tunosbie BONPOCHI 1JIs JIAOOPATOPHBIX padoT

KonTtponbHble BOpOCH! I 1a00paTOPHBIX pabOT MpHUBEIEHB B Y4eOHO-METOANYECKIX
0COOUSX MO MPOBEACHUIO JIAOOPATOPHBIX paboT.

11.2. TunoBsble BONPOCHI ISl MPOMEKYTOUHOM aTTecTauuu B popMe 3auera u
3a4eTa ¢ OLEeHKOM
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11.2.1. Bonipocsl K 3a4eTy, MNPOBOAUMOMY 110 OKOHYAHNH TPETHEr0 ceMecTpa

1.
2.
3.

RBOo~NOo A

18.
19.
20.
21.
22.

23.

0.
11.
12.
13.
14.
15.
16.
17.

[Ipennoceuiky BOBHUKHOBEHUSI KBAHTOBOM MEXaHUKHU

HaGmronenue u cucreMa — KJIaCCHYECKUH MOAX0I M MOAX0I KBAHTOBOM MEXaHUKU
Jloka3aTenbCTBO COOTHOIICHUS HEOIMPEICICHHOCTeH (Ha mpuMepe HaOIIOACHUS
3JIEKTPOHA B MUKPOCKOIIE)

Jyanu3m yacTuna-BojaHa

[ToctynaTel KBAaHTOBOM MEXaHUKU

[Monxoxs! Llpeaunrepa u I'eiizen6epra

BonnoBas pynkius u e€ Gpu3ndecKkuii CMbICI

ATOM BOJIOpO/Ia — TOCTAHOBKA 3a/1a4u

ATOM BOJIOpOJAa — BO3MOKHOCTh M IIyTh PEIICHUS

ATOM BOJIOpO/a — MOJYYEHHBIE PE3YIIbTaThI

ATOM TeNusi — BOSHUKAIOIINUE MPOOJIEMBI M TIOJTyd4aeMbIi Pe3yJIbTaT

TexHoorus caMoCoriiacoBaHHOTO ITOJISI

Meton XIOKKeIsT — dTHIIEH

CpaBHeHHUE peaKIIMOHHOW CIIOCOOHOCTH alleTUIICHA C ATHJICHOM

Meton Xtokkens — 1,3-0yTaueH kak HOBBIN KJIacC COeTUHEHUN

MeTton X1oKKkens — 0€H30/1 KaK HOBBIM KJIacC COCAUHECHUN

Meton Xroxkkenss — 1,3-1ukinoOyTagueH Kak MpeICTaBUTENb aHTHAPOMATHUUYECKUX
YIJIEBOAOPOJOB

[IpaBuiia apoMaTUYHOCTH Pa3IUYHbBIX CUCTEM

Pemenue ypasuenus Llpeaunrepa st Monekysn — noaxosl MO u BC

Orpannuenust metoga BC 1 BBIHYXIE€HHBIE MEpBI 10 UX ITPEOIOJICHUIO

CummeTpust py B3aUMOICUCTBUU MOJIEKYJT

OpOuTanbHBIA U 3apsAA0BBIH KOHTPOJIb PEAKIUU, JKECTKHE W MATKHE KHCIOTHI H
OCHOBaHHS

PacueTHBIE METOIBI KBAHTOBOM XUMUH.

11.2.2.Bonipocsl 3a4eTy € OLEHKOH, NMPOBOAMMOMY [0 OKOHYAHHUM 4YeTBEPTOro

ceMecTpa

1.
2.

b ow

NGO

10.

11.

12.
13.
14.
15.

AmunokucnoTsl. CTpykTypa. loHHBIE POPMBI CYIIECTBOBAHUS.

XUMHYECKHE CBOMCTBA aMUHOKUCIOT. TpyaHOCTH OOpa30BaHUS TEMTHIHON
CBSA3HU.

benku. Knaccudukarus. CTpykTypa cBs3ei B Oeskax.

YpOBHU CTPYKTYypHOU opranuzanuu Oenka. CBs3b MEPBUYHOW, BTOPUYHON H
TPETUUHOM cTPYKTYp. OCOOEHHOCTH YETBEPTUUHON CTPYKTYpHL. JleHaTypanus.
BropuuHas cTpykTypa 6eiKa: o-Crupais.

Bropuunas ctpykTypa Oemnka: B-cioii, KiryOoxK.

VYraesogsl. Kiaccuduxanns. OcHOBHbIE (QYHKIIMOHAIBHBIE TPYIIIIHL.
B3aumogeiictBue KapOOHMJIBHBIX COEIMHEHHH co cnuptamu. OOpa3oBaHue
MOJIyaleTane u aueTajieu.

Monocaxapuasl. O6pazoBanue HuKIMdeckux GopM. [IpuunHbl mosBneHus o- 1 -
aHOMEPOB.

Anbno3pl U KeTo3bl. B03MOXHOCTH B3amMornpeBpaiieHuil. Keto-eHosbHas
TayTOMEPHSI.

[Tonucaxapuapl. o- U P-rauko3ujgHas cBs3b. Hamnume QepMeHTOB  JUist
pacIleIIeHHs] IIMKO3UAHOM CBSI3U. [ Maponu3 noiucaxapuios.

Kpaxwman. I'nmukoren. [lemmtonos3a. XuTuH.

JIumuner: CTpyKTypa >KMpHBIX KACIOT. [IpocTsie tunusl.

[TonsTHe o creponnax. Pons B opranusme.

Crnoxuble munuasl. OcodeHHOCTH cTpoeHus. Poib B opranusme.
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16. I'mpponus xupos. [Iporopkanue xupos. [[elicTBHEe aHTHOKCUIAHTOB.

17.  Tlonstue o ButamuHax. [lonsrue o hepmeHTax.

18.  Cnemuduunocts neiictBusi pepmeHTOB. [IpHUUHBI 3HAYUTENHLHOTO YBEIHUYCHUS
CKOPOCTH OMOpEaKIIHH.

19.  Knaccudukanus pepMeHTOB, HOMEHKIATypa ()epMEHTOB.

20.  depMeHTHI: UHTHOUTOPBI, AKTUBATOPBI, MOAYJISATOPHI, SIBI.

21.  Tlonsatue o0 METaOOIUICCKOM ITUKIIC.

22. Karabonumueckue, anabonudeckue, ampuOonmIeckue MeTad0Iu3MBbl.

23.  OOmas cxema mMpoOMEKyTOYHOTO OOMEHA.

24. LK1 TMMOHHON KUCIIOTEHL.

25. B3aumocBsi3bp MeTab0IM3MOB OEJIKOB, YTIIEBOIOB, JIUITHIOB.

11.3. TunoBble 3aJaHuA I TEKYIEr0 KOHTPOJISI MOATOTOBKH K J1a00PaTOPHBIM
padoram

Bapuant Nel
DHeprusi JBOMHOM CBs3M (pacueT STUJICHA METOJIOM XIOKKes1) coctaBmia 2f3. Uemy paBHa

SHEprus comnpsikeHus B 1,3-0yranuene, eciu 3aHATbIE OPOUTAIH TT-CUCTEMBI UMEIOT SHEPTUH
a+1.618B u a+0.6183?

Bapuant No2
[TocunTaTh KOJIMYECTBO IEKTPOHOB B T-cUcTeMe 1,3,5,7-IUKIIOOKTOTETpAaCHE U OMPEICITUTh K

APOMATHUYCCKUM HUJIKM aHTUAPOMATUYICCKHUM COCANHCHUSAM OH OTHOCHTCA.

BapuanTt No3
Onpenenure Kakas U3 MOJIEKYJI OTHOCUTCS K apOMATHYECKUM?

0O

[TocunTarh OTHOCUTCS I coeauHenue ¢ oOpyrTo-popmynon CioH22011 kK MOHOCaxapuaam?

Bapuant No5
Ssnsercs mu B-D-ranakronupanosui-(1-4)-p-D-riarokonupano3a BOCCTaHABIHBAOIINM

aucaxapuiom?

Bapuant Nob6
Ha npencrasnennom pucynke Haiitu 3-D-rirokonupanosy.
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[TonHbIi GoHA OIIEHOUHBIX cpencTB HaxoauTces Ha Kadenpe «TOMuXOBy.
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Opranuyeckas
xumus 11
(Cy0600T1HH)

MOIIK-1.1.
N3yyaeT MexaHU3MBI
XUMHUUYECKHUX PeaKIni,
OCHOBBIBAsICh Ha
3HAHUSIX O CTPOEHUU
BELIECTBA, IPUPOAC
XAMHUYICCKOM CBS3H U
CBOMCTBaXxX pa3IMYHbIX
KJIaCCOB XUMHYICCKHUX
3JIEMECHTOB, COCAUHCHMI
BEIIECTB ¥ MaTEPHAIIOB

1. YTo moHHUMaeTcs o4 XUMHUYECKOM CBA3bIO

ITog XuMu4YeCKOM CBSI3bI0 MOHUMAIOT TAKOE B3aUMOACHUCTBUE aTOMOB,
KOTOPOC CBA3LIBACT UX B MOJICKYJIbl, MOHbI, paAKaJibl, KpUCTAJJIbI.

2. Ha3sosure YCThIPC TUIIA XUMHUYCCKUX CBs3CH

PassimyaroT 4eThIpe THIIA XMMHUYECKHUX CBSI3ei: HOHHYI0, KOBaJIEHTHYIO,
MeTa/IJIMYEeCKYI0 U BOJOPOJHYIO.

3. B BemecTBax 4acTo OTCYTCTBYIOT NIpEEIbHbIC
CITy4an XUMHIECKOW CBSI3H (MJIM YUCTHIC
xuMmudeckue csasn). [lpusenure npumep

Hanpumep, dTopus snutus LiF OTHOCAT K MIOHHBIM COEIMHEHUSIM.
®akTHyecku ke B HeM cBA3b Ha 80 % vMoHHas 1 Ha 20 % KoBaJleHTHasl.

0 N+

M —ne — M

CxemMa Kakoil CBsI3M [peJCTaBlicHA Ha
PHUCYHKE, 9TO O3HA4aeT OykBa N

MeTasiMyeckas CBS3b,
n — 4ucjio CBO60,Z[HI)IX BHEIIHHX 3JIEKTPOHOB.

1.Kakue BbIBOABI MOYKHO CIENIATh U3
SHEPIUil -CUCTEMBI 3TUIICHA, paBHOH 2 1
1,3-6yranuena, pasHoii 4.47203?

Oueprus OytaaueHa 00blle 2 SHEPTruil ATUIICHA.
CrnenoBatenbHO PUCYTCTBYET 0OJIE€ CHIIBHOE B3aUMOICHCTBHE
U 3TO HOBBIH Kiacc coenunenuit. (IloarBep:xnaercs Hamuyrem
peaxkuuii 1,4-npucoeuHeHys, a He TONbKO 1,2-nIpUcoeIMHEHNs)

2.5IBnstercst i GEH30J1 IPEICTaBUTEIEM
HOBOT'0 KJIacca COeIMHEHUH, €CIIH €ro
SHEPrus T-CUCTEMBI cocTaBisieT 837

m-cucreMa OeH30J1a BKI0YaeT 3 IBOMHbIE CBSA3M U 3 ydacTKa
COTIPSKEHUS. DHEPIHsl TAKOW CTPYKTYPHI JOJKHA COCTaBHUTh
3*(2+0.472)=7.416p. IIpu ob6pazoBanuu 6EH30J1a BHIIEITHIOCH
OoJbIlIe PHEPTHH, CIeI0BAaTEILHO 3TO HOBHIH Ki1acc
coenuaeHuit. (IToaTBepiknaercs TeM, YTO OCHOBHAS PEaKIIMs —
3aMelIeHNe, a He MPUCOCTNHEHUE 110 JIBOWHBIM CBSI35IM)

3 Kakumu colicTBaMH JOKEH 00J1a1aTh
nuKI00yTanuen?

[MuknoOyragueH umeet 4 aroma yriiepoja, ClioCOOHBIE K
00pa30BaHMIO MIUKJINYECKOU -CUCTEMBI. B -cucteme
MPUCYTCTBYET 4 37IEKTPOHA. ITO COOTBETCTBYET MPABUITY
XIOKKeJIsl 111 aHTHAPOMATUYECKUX COCTMHEHN. 3HAYUT
UKIIO0yTaIueH T0JDKEH MPOSBIISATH CBOWCTBA, XapaKTePHBIE
JUJISL aHTHAPOMATUYECKUX COCTMHEHU.
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4.B yeM OCHOBHO€ OTJIMYME B U3YUYECHUH
CHUCTEMBI B KJIACCUYECKOU U KBAHTOBOU
MeXaHuke?

B kmaccuueckoit MeXaHUKE IPUHSTO, YTO HAOIIOICHUE HE
OKa3bIBAET BO3/JCHCTBUSA HA CUCTEMY, @ B KBAHTOBON MEXaHUKE
MONBITKA YCTAHOBJICHUS MMAPAMETPOB CUCTEMBI MOKET
MIPUBOJIUTH K UX U3MEHEHHUIO.

5.3 yrneBoaopoaoB - 3TaH, STUJIEH,
alleTHJICH — KaKoi HauboJjee CKIIOHEeH
MIPOSABJIATH KUCIOTHBIE CBOMCTBA?

JIJIst KUCITOTBHI XapakTepHa AUCCOIUAIINS C 00pa3oBaHUEM
KaThoHa Bojopoa. Takoi mporuecc Oosee noruueH ais 6osee
MOJISIPHOM CBSA3U. DJIEKTPOOTPUIIATEIILHOCTH SJIEMEHTOB
BOJIOPOJIa U yriepojaa OiM3Ku 1o 3HaYeHUsIM. B cocTosHmsIx
Sp?’-sz-Sp IIPOUCXOJUT YBEINYCHUEC 3JICKTPOOTPHULATCIBHOCTH
yriaepoja, 3HaYuT MakcUMallbHas moJsipHOCTh cBsizu C-H B
aleTUIICHE ¥ OH OyaeT 00J1a1aTh HanOOIBIIMMH KHCIIOTHBIMU
CBOMCTBaMH.

NOIIK-1.2.
AHanuzupyet
MEXaHHU3MBI
XUMHYECKHUX PEaKIUh
TIPOMCXOISIINX B
TEXHOJIOTHYECKUX
mporeccax u
OKpY’KaroIIeM MUupe

6. Onpenenure Kakasi U3 MOJIEKYJI
OTHOCHTCS K apOMAaTHYECKUM:
MUKJIONCHTAANCH, HIUKJIIOOKTOTCTPACH,
LUKJIOTeKCaTpHeH?

Bcem TpeboBaHMSAM yIOBIETBOPSIET JIMIIH UIOT€KCATPHEH.
[[uKIONEeHTaquEH HE UMEET LIUKJINYECKOM -~CUCTEMBI, a
LUKJIOOKTOTETPACH HE COOTBETCTBYET MPABUITy XIOKKEJISA 110
YHCILY 3JIEKTPOHOB.

7. ITocuntaTh OTHOCUTCS JIU COSIUHEHUE C
opyrro-popmynoi C1oH22011 ¥
MOHOcaxapuaam?

Coenunenne otHocutes K yriesoaaM (Cx(H20)y), Ho s
MOHOCAXapHUIOB JTOJKHO BBIIOTHITHCS PABEHCTBO X=Y, a TYT
y<X.

8. SBnsercs nu B-D-ranakronupanosui-
(1-4)-B-D-raroxonmpanosa
BOCCTaHABJIMBAIOIIUM AUCAXAPUIOM?

HaSBaHI/Iﬂ BOCCTAHABJINBAIOIIINUX I[I/Icaxapl/II[OB UMCIOT
OKOHYaHME —03a, 3HAUYNUT JaHHBIN IUcaXapus
BOCCTaHAaBJINBAIOIIIMIA.

9. Ilouemy nenTuHAsA CBSA3b MEKIY
MOJIEKYJIaMH aMUHOKHUCJIOT HE 00paszyeTcst
B OOBIYHBIX YCJIOBHSIX?

AMUHOKHCIIOTHI CYIIECTBYIOT TOJIBKO B HOHHBIX (popMax, a B
3TUX (OPMaxX TPYMIBI JTUOO0 OTHOCATCS K IJIOXUM YXOISIIUM
rpynmnam, 1160 TepsT HykieoduiabHble cBoiicTBa. [loaTomy
KOMOUWHAIMSL, TJI€ BO3MOXKHO BBITECHEHHE OJTHOM I'PYIIBI MO
BO3/ICIICTBUEM JIpYTrOi, HE peasin3yeTcsl B X JOCTYIHbIX
VOHHBIX COCTOSIHUSIX.
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10. ITo xakoii npuurHe 3PHEKTUBHOCTH
(hepMEHTOB Ha MHOTO TIOPSITKOB
MPEBBIIIACT KATAIUTUICCKAE CBONCTBA
TPaJAUIIMOHHBIX KAaTaIN3aTOPOB?

depMeHT sIBIIsETCST OSIIKOBOM MOJIEKYJIOM, 00J1aaaromen
OO0JIBILIKMM 3a11aCOM COOCTBEHHOM 3HEPIHH, KOTOPask MOXKET
OBITh MCITOJIH30BaHA JISl pa3phIBa CBS3EH KaTaIM3UPYEMBbIX
mosekyi. [1o 3Toit mpuunne hepMeHT yCKOpsieT
B3aUMOJICHCTBUE JIFOOBIX MOJICKYJI, a TPATUITMOHHBINA
KaTaJgn3aTop — TOJLKO 00IaIal0NUX TOCTATOYHBIM 3a1acoM
SHEPTHUH.

11. Ilo kakoii mpUYMHE B HUKIMYECKUX
(dopmMax MOHOCAaXapHI0B MOSABISIOTCA O- U
-anomepsbi?

[Tpu 0Opa3oBaHUM IUKIMYECKON (HOPMBI HCXOIHO HE
SBJISIOIIMNACSA aCUMMETPUYECKUM LIEHTPOM KapOOHMIIbHBIN
aTOM YIUIEPOJAA CTAHOBUTCS IOIIOJIHUTEIbHBIM
ACUMMETPUYECKUM LICHTPOM.

12.ITouemy LeII0J103a U XUTUH HE
YCBanBAIOTCs] OpraHU3MaMu
MJIEKOTUTAIOIUX ?

B opranun3zMax MJIEKOMUTAIONMINX IPUCYTCTBYET (PepMEHT
TOJIBKO JUIsl PacILEIUIEHUs O-TJIMKO3UHOMN CBSA3H, a B
MOJIEKYJIaX XUTUHA U LEJUII0JIO3bI CBSI3b B-IIIMKO3UAHAS.

13.Yem oTanyaroTcs CTEPOUIBI OT
OCTaJIbHBIX COEIMHEHHH Kilacca JIMMUI0B?

CTepOI/II[I)I HC NOABCPrar0TCA OMBUICHHIO, B OTJIMYXC OT
OCTaJIBHBIX JIMIIUOOB.

14.Kak nefCTBYIOT IPEBEHTUBHBIC
AHTUOKCHIAHTEI?

HpeBCHTI/IBHHe AHTUOKCHUAAHTBI ITIOHWXKAOT CKOPOCTH craguit
PaaAuKaJIBHOTO IMPOHECCa OKUCICHUA ) KUPHBIX KUCIIOT,
HaImpuMEp CBA3ZBIBAOT OKHUCIIMUTCIIBHBIC BO3MOXKXHOCTH NOHOB
MCETAJJIOB.

15. Kak geicTByOT racsiue
AHTUOKCHJIAHTBI?

l"acsmuye aHTHOKCUAAHTBI 3aXBATHIBAKOT JJIEKTPOHBI OT
paavKaIbHBIX YaCTHULl IIPOLIECCA OKUCIICHUS KUPHBIX KUCIIOT,
IIPEBPAIIASICh IPU TOM B HEPAJAMKAJIbHBIE IPOAYKTHI.

16.B uem oTnnune MexIy
KOHKYPEHTHBIMU ¥ HEKOHKYPEHTHBIMU
MHTUOUTOpaMU (PepMEHTOB?

KoHKkypeHTHBIe HHTUOUTOPBI TPUCOETUHSIOTCS K
KaTaJIUTHUYECKOMY LIEHTPY pEepMEHTa, Kak U KaTalu3upyembie
uM cyOcTpathl. HeKOHKYpeHTHBIE MHTHOUTOPBI
MIPUCOEANHSIIOTCS HE B TO MECTO, KyJa IPUCOETUHSAETCS K
dbepMeHTy cydcTpar, MOATOMY IPU YBETMUEHUH KOHIICHTPALUU
cyOcTpara akTUBHOCTh MHTUOMPOBAHHOTO (hepMEHTa He
WU3MEHSETCS.
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NOIIK-1.3.
Hcnonszyer
MOJIy4YCHHBIE 3HAHUA
JUIS pEeIeHus 3a0ad
npodecCHOHATBHONI
JEATETbHOCTH

17.11ouemy BUTaMUHBI JIJIs1 OJHUX
KUBOTHBIX MOTYT HE OBITh BUTAMUHAMH

JUIsL IpyTux?

K BUTaMHHaM OTHOCSITCSI CTPYKTYPBI, KOTOPBIE JINOO BOOOIIE HE
CHHTE3HUPYIOTCS] OPraHU3MOM, JTHOO CHHTE3UPYIOTCSI UM He
BCerja B TpeOyeMbIX KOJTMYeCTBaxX. Y APYTUX KUBOTHBIX TaKHE
CTPYKTYPbI MOT'YT IIPOM3BOJAUTHCSI OPraHU3MOM U HE SIBIISIOTCS
JUIsl HUX BUTAMUHOM.

18.ITo kaxoii MpuUUKHE Q-CIIUPAJIb,
SIBJISIFOIIASICA CAMOM yCTOMYMBOM
BTOPUYHOM CTPYKTYpOil Oenka, He
SBJISICTCS €AMHCTBEHHBIM BHJIOM
BTOPUYHOU CTPYKTYpHI?

CtpoeHne HEKOTOPBIX AMUHOKUCIIOT HE MO3BOJISET UM
00pa30oBaTh CIUPAJIb U3-3a UX FTEOMETPUUYECKUX XapaKTEPUCTHK.
B sToMm ciydyae oOpa3yroTcs Apyrue Bubl BTOPUYHON

CTPYKTYPBI.

19.KakoBa poib kaTaboIHM4ecKux
MeTa0OJIM3MOB B OpraHu3mMe?

KaTabonudeckne nporeccs! MOCTaBISAIOT OPraHu3My SHEPTHIO
JUIs €ro (PYHKIIMOHUPOBAHMSL.

20.Kaxkast posib aHa00IMYECKUX MPOIECCOB
B opraHuzme?

AHabonudeckre MeTabOIUIEeCKHE IUKIIBI OTBEYAIOT 3a CHHTE3
HEO0OXOUMBIX OPTaHNU3My OHOMOJIEKYIL.

21.Jns yero ciayxaT MeTaboJInYecKue
UKITB aM(pUOOIUYecKoro Tumna?

OCHOBHOI1 3a/1a4€eil TAKUX [UKJIOB SBJISIETCS COTJIACOBAHUE
CKOPOCTEeH KaTabOINYECKUX U aHAOOIHMUECKUX MPOIIECCOB.

22.B 4ém nposiBisieTcss ocodasi poJib
dbochomunmmaos?

®dochonunuael KpoMe XapaKTepHOU ISl BCEX JIMMUO0B
00mb110# TuAPodoOHOM YacTn 006IaAar0T 32 CUET OCTATKOB
¢dhochopHOI KUCIIOTHI U CBSI3aHHBIX C HUMH a30THCTBIX
OCHOBaHMU MOIIHOH ruapoduiIbHOM rpynmnoil. Takoe cTpoeHue
1o3BoJIsieT UM 3 (PEKTUBHO pabOTaTh B KaU€CTBE KOMIIOHEHTOB
KJICTOYHBIX MEMOpaH.

23. Yem OTIMYAIOTCS UHTHOUTOPHI
(bepMeHTOB OT 510B?

HNuruburtopsl pepMEHTOB MOHMKAIOT UX KaTATUTHYECKYIO
AKTUBHOCTb. S1/1bI TOJTHOCTHIO OJOKUPYIOT Y (PepMEHTOB
BO3MOXKHOCTb YCKOPSITH LIEJIEBYIO PEAKLHIO.
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24 .Kakne 0cOOCHHOCTH CTPYKTYPBI
XapaKTEPHBI JIs SKUPHBIX KUCIOT?

JKupHbIe KHCIIOTHI UIMEIOT IIeTIh U3 YETHOTO YHCiIa aTOMOB
yraepoja, 3Ta [elb He UMEET Pa3BETBICHUIA, TPH HATHYUN
JIBOWHBIX CBSI3€H OHHM HE OBIBAIOT COIPSKEHHBIMU (TOJIBKO
W30JIMPOBAHHBIMU ), TBOMHBIC CBSI3H HAXOJISATCS B IIHC-
KOH(pUrypamu.

25.Y10 npeacraBisieT U3 ceos
crieriu(pUIHOCTH IeHcTBHS (PepMEHTOB?

@DepMEHT MOXKET YCKOPATH HE IPOCTO PEAKIUIO ONPEAEIEHHOIO
THUIIa, HO JIeJIasi 3TO JUIs KAKOT0-TO COCIUHEHHUS, MOXKET HE
BBICTYNIaTh KaTAJIM3aTOPOM JJIs €ro OJmkKaiiiero romMosiora.
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