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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 W SIBJICHUSAX, MPOUCXOMAIIMX B HEKHBOW M JKUBOW MPHUPOJE, HAYYHOTO Crocoda
MBIIUICHHUS, YMECHHSI BHUJICTh ECTECTBCHHOHAYYHOE COJCpIKaHHME MPOOJIeM, BO3HUKAIOIIUX B
MIPaKTUYECKON JEATETHLHOCTH CIICIMAIINCTA, & TAKXKE Pa3BUTHE (PHU3NUECKOTO MBIIIICHHUS.

1.2. 3axaum ocBOEHUA TUCHMILIUHBI (MO1YJIs):

— 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 MPUMEHUMOCTH OSTHUX TEOPUHM [JIsi pELICHUS COBPEMEHHBIX M IMEPCHEKTUBHBIX
TEXHOJIOTHYECKHX 3ajay;

— (opmupoBaHUE y CTYJCHTOB OCHOB €CTECTBEHHOHAYYHOW KApTUHBI MUPA,

— (opmupoBaHUE HABBIKOB IO MPUMEHEHHIO TOJOXKEHUH (PyHIAMEHTAIbHOW (DH3UKU K
rPaMOTHOMY Hay4YHOMY aHAJIU3y CUTYaIlMd, C KOTOPHIMU WHXKEHEPY MPUXOJUTCS CTAIKUBATHCS
IIPU 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 0053aTeIbHOM YacT 00pa30BaTeIbHOM MPOrpaMMbl BHE 3aBUCUMOCTH OT
ee HampaBleHHOCTH (mpodwist). JuciumimHa peamu3yercss B COOTBETCTBUU C TPEOOBaHHUSIMU
OI'OC, OI1 BO u YII, no gaHHOMY HaIpaBjI€HUIO MOATOTOBKH.

JucuuruinHa OaszupyeTcst Ha CleQyIoUMX AucuuiuinHax: «OpraHudeckas XUMH,
«Xumus 3nemMeHToBy», «Heoprannueckas xumus», «MaremaTrkay B o0beMe 1 Kypca By3a.

ITonmy4yeHHble 3HaHUS HEOOXOAMMBI JUI U3YYEHHsI MTPEIMETOB 10 MPO(UIIO MOATOTOBKU
«TexHoNoruss  DIEKTPOXMMHYECKUX  MPOU3BOACTB».  ««DU3NKO-XMMHUYECKHE  METOMBI
HCCIICOBAHMS METAIZIOB W CILIaBOBY», «MaTepuanoBeeHue M 3allMTa OT KOPPO3UHY,
«DNEKTPOXUMUYECKUE TEXHOIOTUN .

[To mpoduiito MOArOTOBKU «XHMMHUYECKasi TEXHOJIOTHSA MPUPOJIHBIX HEPrOHOCUTENEH U
YIJIEPOJHBIX MaTEpUaoB)» 3HAHUSA HEOOXOAMMBI JUIS M3y4eHHUs HpeameToB: «CHHTETHYECKHe
METOAbl OpraHMYecKOW XUMHUM», «XHUMHsA M TiyOokass mepepaboTka BO300HOBISEMOIO
IIPUPOJHOTO OPTaHUYECKOrO ChIPbs», «€XHUUECKUN U IPYIIIOBON aHAIN3 TOIUIUBY, «XUMUSI U
riyOokasi mepepaboTka He(pTH U raza», «XUMHUECKasi TEXHOJIOTUS YIJIEpOIHBIX MaTepHajoBy,
«XHUMHYECKask TEXHOJIOTHSI IPUPOAHBIX SHEPrOHOCUTENENH», «CMa30uHbIE MaTEpUAIIBD».

3. KOMIIETEHIIMHX OBYYAIOIIET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA JUCIIUAITJIMHBI

3.1. IIpomecc u3ydeHust TUCIUTIINHBI (MOIYIIs) HampaBiieH Ha (popMUpOBaHUE PTIEMEHTOB
crenyrmux obmenpodeccnoHanbHbIX KommeTeHIuid B cooTBercTBUU ¢ OIIOII BO mo
cnenuanpHocTi 18.03.01 Xumuueckas TEXHOIOTHSA .



OIIK-1 CnocobeH wu3yuyaTh, aHAJIU3UPOBATH, HCIIOJIB30BATh MEXAHU3MBl XHMHYECKUX
peakiuii, MPOUCXOIAIIUX B TEXHOJOTMUECKUX MPOLECCaX M OKPYXAIOIIEM MHPE, OCHOBBIBASICh
Ha 3HAHUAX O CTPOEHUHU BEIIECTBA, MPHUPOJE XMMHUYECKOW CBSA3M U CBOMCTBAX pa3IMYHBIX
KJIACCOB XMMHUYECKUX AJIEMEHTOB, COCIMHEHUH, BEIIECTB U MaTEPUAJIOB.

OIIK-2 Cmoco0eH UCnonb30BaTh MaTeMaTU4YecKue, Gu3ndeckue, GU3NKO-XUMHUIECKHE,
XUMHUYECKHE METO/IbI JIJIsl pelIeHUs 3a/1a4 MPOoPECCHOHATBHON AeSITeTbHOCTH;

OIIK-5 CriocobeH OCyIlIecTBIATh IKCIEPUMEHTaIbHbIE UCCIIEIOBAaHUS U UCIBITAHUS 10
3aJaHHOW METOJMKE, MPOBOAUTH HAOIOJACHHUS U WM3MEPEHHUS C y4EeTOM TpeOOBAHUN TEXHUKHU
0e30macHOCTH, 00pabaThIBaTh U HHTEPIPETUPOBATH IKCIIEPUMEHTAIIBHBIE JAHHBIE.

dopMHUpOBaHUE YKa3aHHBIX KOMIETEHIMI pa3MenieHo B Tabuuie 1.

Tabmuna 1 — @opmMupoBaHUe KOMIETCHIUN JUCIUATLTHHAMHE

HanmMenosanue CemecTpbl GOPMUPOBAHHS AUCIUILUTAHBI
JCIUILTHH, (DOPMHUPYIOIIHX
KOMIIETEHIUIO 1 2 3 4 5 6 7 8
COBMECTHO
OIIK-1
Obwas u Heopeanuweckasi Xumus
Dkonoaus

Xumus anemenmos

Opeammecxaz XUMUA

Opeanuuecras xumus 11 ;

Beseoenue 6 cneyualbHoCcmb

Duzuueckas Xumus

ﬂaxoxpacounble NOKpblLMuUs

0611461}1 Xumuveckast mexHoilocus

Konnouonas xumus

Iloozomoska x mnpoyedype 3aujumsi U
3auuUma BbINYCKHOU KEATUDUKAYUOHHOU
pabomul

OIIK-2

Hnupopmamuxa

Mamemamuxa

O6u4£lﬂ U HeopeaHu4YecKkast Xumus

AHanumuyueckas xumus u
d)uS’MKO — Xumudeckue
Memoobl aHaIu3a

Hnowcenepnas epaguxa

Xumus snemenmos

Dusuka

Opeaﬁuqecmw XUMUA

Opeanuyeckas xumus 11 ﬁ

Hngopmayuonnwie
MEXHOI02UU

Ilpuknaonas mexanuxa

HpOL;éCCbl u mexanudyeckue annapamol
XUMUYECKUX np0u360()cm6

Duzuueckas Xumus

ﬂaKOKpaCOLlele NOKpblmMus

3JzeKmpomexHuKa u NpOMbBIWIEHHAA
QJIEKMPOHUKA

06%[61}1 XUMU4ecKas mexnojiocus

Konnouonas xumus

Ioozomoska Kk npoyedype 3awjumol u
3aWuma 6bINYCKHOU K8AAUDUKAYUOHHOU




Haumenosanue CemecTpbl OPMUPOBAHHUS AUCIUTUTAHBI
JTUCHUTUIAH, (GOPMHUPYIOIINX
KOMITETEHITHIO 3 4 5 6
COBMECTHO
pabomul
OIIK-5

Ananumuyeckas xumus u
@usuxo — xumuyeckue
Memoobl aHanu3d

Xumus snemenmos

Dusuka

OPZCIHLH{QCKG}I XUMUA

Opeanuyeckas xumus 11

Ilpuknaonas mexanuxa

Hpoueccw u mexavuveckue annapambvl

XUMUYECKUX I’lpOI/L?GO()CI’I’lS

Duzuueckas Xumus

3ﬂel<mp0mexHuKa u  npomvlulieHHasA

QJIEKMPOHUKA

Iloozomoska x mnpoyedype 3awumel u
3auuUma BbINYCKHOU KEATUPUKAYUOHHOU

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: HOMEHKJIATYPY YMeThb: aHATU3UPOBATH 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 COJAEPKAHUE JUCIUIIJIMHDbI

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 yueoHoii pa6oThI Bcero B T1.4. mo cemecTpam
yac. 3ceM | 4cem

@opMaT u3yyeHHs TUCIUIIIHHBI OYHas
O0mas Tpy10EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 252 144 108
1. KonrakTHas pa6ora: 123 70 53
1.1. AyautopHasi pa6oTa,B TOM YHCJIE: 119 68 51
3aHATHUSA JeKIIMOHHOTO THMa (JI) 68 34 34
3aHsTUsI ceMuHapckoro tuna (I13-cemuHapel, NpaxT. 3aHATHS U Jp)
naboparopusie padbots (JIP) 51 34 17
1.2.BHeayauTOpHAasi, B TOM 4HCJIe 4 2 2
KypcoBas pabota (mpoekt) (KP/KII) (koHcynbranus, 3amuTra)
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU IO TUCIUTUIHE 4 2 2
KOHTaKTHas paboTa Ha mpomexyTouyHoM KoHTpose (KPA)
2. CamocrosiTeabnas padora (CPC) 129 74 95
pedepar/acce (MMOArOTOBKA)
pacuétHo-rpadudeckas padora (PI'P) (moaroroska)
KOHTpOJIbHAsI paboTa
kypcoBas pabota/mpoekt (KP/KII) (moaroroska)
CaMOCTOSITENTEHOE U3yUYCHHE paszienos, CaMOTIOJITOTOBKA
(mpopaboTka W MOBTOPEHHE JIGKIIMOHHOTO MaTepuaia U MaTepuanal
y4eOHUKOB M y4YeOHBIX IOCOOMI, MOArOTOBKA K JaOOPAaTOPHBIM U 129 “a 55
MPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYM H T.J.)
ITonroroBka k 3a4ety (KOHTPOJIIb)




4.2. Copep:xaHue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 10 TEMaM

Tabmuma 4 — Coaepkanue TUCHUTUTNHBI, CTPYKTYPUPOBAHHOE TI0 TEMaM

IInanupyembie Buasbl yue6Hoii padoTbl (4ac)
KOHTPOJIUpYeMble < - HaumeHoBaHue
( peI;yJIlﬂI‘)gTbl ) Konraxrrast pagora z s HanmeHoBaHune pa3padoTaHHOTO
ocBoenns: koa YK; < GE g < HCIIOJIb3yeMbIX AKTHBHBIX H DJIEKTPOHHOT O
OIK: K u HaumeHnoBaHue pa3aesioB, TeM = 2 - wl =3 2 Buag CPC R —— Kvoea
: = | SeE|E.ECEE ’ i o
HHIHKATOPBI g S22 |EE = g :- 5 00pa3oBaTeIbHBIX TEXHOJIOTHIl | (TPYI0eMKOCTH B
JOCTUKEHUS 5 S =g |3 % g = X yacax)
KOMIMeTeHIHi = = = é' S S
3 cemecTp
OIIK 1 Pa3znen 1. OcHOBbI KBAaHTOBOIi XUMHUH KoHcnekT nekuui
HOIIK -1.1
VOIIK -1.2 Tema 1.1. Ipeanoceuiku | 1,5 2,0 IToAroToBKa K JEKIUAM Huar HOCTHHYCCKHIH
HOIIK-1.3 BO3HMKHOBEHS KBAHTOBOM 06e301IeHOYHBI I KOHTPOJIb,
OIIK-2 MexaHUKH. OTIHYMe KBaHTOBOH B3aHMOKOHTPOIIb;
MOIIK-2.1 MEXaHUKH OT KJIACCHYICCKOM.
VOIIK-2.2 IMocTynaThl KBAHTOBOU MEXaHMKH. 2. PasnoypoBHeBbie
HOIIK-2.3 COOTHOIICHS KaueCTBEHHBIC, DPacUCTHBHIC,
HOIIK-2.4 HeOTPeIeIeHHOCTEil. rpaduUecKue 3a1aHus;
OIIK-5 Tema 1.2. IMoaxoasr Illpenunrepa | 2,5 3,0 [ToaroroBka K JCKIUSIM .
HOIIK-5.1 u TeitsenGepra. OnepaTopsl U HX 3. uzmrieckuit AUKTaHT,
MOIIK-5.2 cBolicTBa. BomHOBas DyHKIMS Kak Guu-onpoc;
MOIIK-5.3 OCHOBa
OTMCaHMUS MHUKPOCHCTEMBI. 4. Pabora ¢
CralMoHapHOE M 3aBUCANIEE OT CHCTCMATH3HPYIOIMMH,
BpeMmeHH ypaBHeHus Ll penunrepa. obodmatonmu Tadnuuamy,
CamocrosiTeIpbHAsT pabdoTra 1o 50 JIOTHHICCKHIMI CXCMAMH.
ocBoenmio 1 pazgena:
[pu HU3yYCHUH HOBOT'O
pedepar, scce (Tema) Marepuaa-clans 0KAa3.
pacuétHo-rpaduueckasi padora CoBMecTHO c HATYPHBIM
(PT'P) JKCIEPUMEHTOM CO3/Ial0T
KOHTPOJIbHAas padoTa CIMHYO AKTHBHYIO
MMO3HABATEILHYID ~ Cpeay, B
Htoro no 1 paspeny 4,00 5,0 KOTOPOW YYUTENb CEPUEN yMEIO
MOT00paHHBIX BOIIPOCOB "
Paznen 2. AHasuTH4yeckoe peumienue ypapHenusi lllpenunrepa 3a7aHMil M HAIPABISET MbICIb
OIIK 1 Tema 2.1. Pemenue ypaBHEHUs | 3,5 | | | 3,0 IToaroToBKa K JEKIHSIM 00yuaromuxcs K HOBBIM
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Ilnanupyemble Buasbl yue6Hoii padoThl (4ac)
(koHTpOJIMpYeMbIe) KonTakTHasi padoTa g =<
pe3yJabTaThl 2 s
ocsoenns: ko YK; = =) ‘E =<
OIIK; I1K u HaunmeHnoBaHue pa3jeiioBs, TeM = g = |E = 5 Lc% g Bun CPC
HHIMKATOPDI = 8§25 = = 5 & X
JOCTHKEHUS g SES |3~ = s = =
. = = o | & S = =
KOMIIeTEeH NI = = ®, ©
HOIIK -1.1 Ipemuarepa s aToMa BOJAOPO/A.
HOIIK -1.2 ITocranoBka 3agaun.
HNOIIK-1.3 Pasnenenne nepeMeHHBIX.
OIIK-2 Tema 2.2. Pemenwe ypaBHeHHA | 2,5 3,0 IMoaroToBka K JEKIUAM
HOIIK-2.1 Ipemuarepa amst aToMa Teus,
HOIIK-2.2 9KpaHUPOBAHME, 3¢ dexTUBHBIH
HOIIK-2.3 3apsia szapa.
HNOIIK-2.4 CamocrosiTeJbHass  padora 0o 6,0 [Moaroroska K
OIlIK-5 OCBOEHHIO 2 pa3jesa; 71a60paTOPHBEIM paboTaM
HNOIIK-5.1 pedepar, 3cce (Tema)
ggg?gg pacuérHo-rpaduueckast padora
-~ (PTP)
KOHTPOJIbHasA padoTa
Hroro no 2 paznerxy 6,00 6,0
OIIK 1
HOIIK -1.1 Pazgen 3. OcHOBbI NPUOJMKEHHOTO pelleHUsl ypaBHEHHS
NOIIK -1.2 IIpeaunrepa.
HOIIK-1.3 Tema 3.1. Bapuanuonnas | 2,0 2,0 INoaroroBka K JIEKIUSIM
OIIK-2 TeopeMa. MeToj caMOCOTJIacOBaH-
HOIIK-2.1 HOro TOdst. basucHble HaOOPHI.
HOIIK-2.2 [pubmmxenus Xaptpu-®oxka-
HNOIIK-2.3 Pyraana. [Tomxox MO JIKAO.
HOIIK-2.4
OIIK-5
NOIIK-5.1
NOIIK-5.2
NOIIK-5.3
Tema 3.2. Teopust BO3MYIIICHHIA. 2,0 2,0 IToaroroBka K JIEKIHASIM

HaumenoBaHue
HCHO0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
o0pa3oBaTe/ibHBIX TEXHOJIOT Uil

TeopeTHYecKnM BbIBoAaM. [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 TOUCKA
peueHus TIOCTaBJICHHOU
pOoOIEMEI, OIICHUBaHHE
aIbTEPHATHB, oOHapyXeHHUe

CIIEICTBHH W WX 3HAYMMOCTH B
TEOpHH.

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOI 0
Kypca
(TpyaoeMKocThL B
yacax)

4,0
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Ilnanupyemble Buasbl yue6Hoii padoThl (4ac)
(koHTpOJIMpYeMbIe) KonTakTHasi paboTa g =
pe3yJbTaThl ) <
ocBoeHus: koa YK; 3 8 <
: HaumMmeHoBaHHe pa3iesioB, TeM 2 g Eoanm Bug CP
OIIK; ITK u €HO e pa3zieioB, Te = g - |E 25%3 n CPC
HHIMKATOPDI = 8§25 = = 5 & X
= S EC |22 S % X
TOCTHKECHUSA 3 =) S |« sl = >
., = < - E-% I [
KOMIIETEHI M = = Q ©
Tema 3.3. Hesmmmpuueckwe u | 3,0 3,0 IToaroToBKa K JEKIMAM
TOTYIMITHPHYECKIE METO/IBI
pacuera. Wurepnperanus
pe3yIbTaTOB pacyera.
IToBepxHOCTB MOTEHLUMAIBLHOU
SHEPIHH. CTpyKTypHBIE u
koH(popmanmoHusle obnactu [1I10.
CamocrosiTebHAasi paldoTa 1o 7,
0oCBOEHMIO 3 pa3jesa:
pedepar, 3cce (Tema)
pacuérHo-rpaduyeckas padbora
KOHTpOJbHasi padora
Hroro mo 3 paznery 7,0 7,0
OIIK 1 Pa3nen 4. PacyeThl 31eKTPOHHOI CTPYKTYPhI MOJIEKY.1.
HOIIK -1.1
HOIIK -1.2 Tema 4.1. Merox Xrokkens. | 1,0 2,0 IToaroToBka K JEKIHSIM
MOIIK-1.3 Pacuer »stunena. Ilapamerpsr m-
OIIK-2 CHUCTEMBI AJIKCHA.
HOIIK-2.1 Tema 4.2. Pacuer 1,3-Oyranuena, 2,0 4.0 IToaroToBka K JEKIHSIM
HOIIK-2.2 CONPSKEHHBIM [TMEH KaK HOBBIN
MOIIK-2.3 KJIaCC OPTaHUYECKUX COEIIMHEHMUII.
HOIIK-2.4 DHeprust CONpsHKSHUSI.
OIIK-5 Tema 4.3. Pacuer Oenszona wu | 5,0 5,0 IToaroToBKa K JEKIHSIM
VOIIK-5.1 MUKI00yTaieHa. ApOMaTHYCCKHE
MOIIK-5.2 YIIEBOAOPOAEL. AHTHapoMaTHdec-
VOIIK-5.3 Khe  yrieBojoponsl.  [IpaBuito
ApPOMATHYHOCTH.
CamocrosiTesibHasi padora 1o 11,0

OCBOCHHIO 4 pa3jeJia:

HaumenoBaHue
HCHO0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
o0pa3oBaTe/ibHBIX TEXHOJIOT Uil

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOI 0
Kypca
(TpyaoeMKocThL B
yacax)
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Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(koHTpOJIMpYeMbIe) KonTakTHasi padoTa g =<
pe3yabTaThl 4 s
ocoeHus: koa YK; ) ‘E g <
OIIK; I1K u HaumenoBanue pas3aenon, TemMm = E- = |E = 5 Lc% g Bug CPC
HHIHKATOPBI E 555 = = E 2 =
JOCTHKEHUS o) SES |3~ g = ==
. = < |- -* B < =
KOMIIeTeH NI = = ®, ©
pedepar, 3cce (Tema)
pacuérHo-rpadguyeckas padora
KOHTPOJbHasi padoTa
Hroro mo 4 paznery 8,0 11,0
OIK 1 Pa3gen S. YcranoBieHne MeXaHN3MOB OPraHUYeCKHX pPeaKIuii.
HOIIK -1.1
HNOIIK -1.2 Tema S.1. HUcnonp3oBanue | 4,0 2,0 [MonroTroBka K JIEKIUIM
HOIIK-1.3 CTPYKTYpPBI W SHEPTHH OpOUTaJCH
OIIK-2 JUTA aHaJIH3a MEXaHW3Ma PEeaKIIHi.
HOIIK-2.1 Cummerpus.  OpOuTanbHBIH U
HOIIK-2.2 3apsAAOBBIH KOHTpoJb. JKecTkue u
HOIIK-2.3 MSATKHE KHUCJIOTHI U OCHOBAHHUSI.
HNOIIK-2.4 Tema 5.2. Ucnons3osanue | 5,0 3,0 IToaroToBka K JEKIHSIM
OIIK-5 CTPYKTYPBI TMOBCPXHOCTH
HOIIK-5.1 noteHmanbHoi 3Heprum (I1I13)
HNOIIK-5.2 JJIs1 yCTAaHOBJICHUS MEXaHHU3Ma
HOIIK-5.3 XuMuueckon peakuuu. CranuoHap-
Hele Touku Ha [IIID. Ilouck
YCTOMYHUBBIX COCTOSIHUH u
MIEPEXOTHBIX
cocrosinuil Ha III12. Beruucnenue
SHEPTUH AKTHBAIIHH.
CamocrosiTeJibHasi  padora 1o 50
OCBOEHHIO 5 pa3jena:
pedepar, 3cce (Tema)
pacuérHo-rpaduyeckas padora
(PT'P)
KOHTpOJIbHasi padoTa
Hroro no 5 pasneny 9,0 5,0

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)

(koHTpOJIMpYeMbIe) KonTakTHasi paboTa g =
pe3yabTaThl 2 ]
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 ©
Jlaboparopnass  paGora  Nel 4,0 6,0 IToaroroBka K
IMoxroToBka 3amaHWst W pacdeT B nmabopaTopHEIM paboTam
nporpamme MNDO-92
JlaGoparopHass  paGora  Ne2 6,0 8,0 IToaroroBka K
Pacyer OyragmeHa B mporpamme nmabopaTopHEIM paboTam
MNDO-92 u CpaBHEHHE
MIOJIYYEHHBIX pe3yJIbTaToB c
maHHeIMH MeToga MOX
JlaboparopHas  paGora  Ne3 12 14,0 IToaroroska K
KBaHTOBOXMMHYECKOE n1ab0paTOpHBIM paboTam
HCClIeI0OBaHHE MexaHH3Ma
ANIEKTPOGUILHOTO TPUCOCTUHCHHUSI
K aJKEHaM.
JlaGopaTtopHasa  paGora  Ne4 12 14,0 ITonroroBka K
KsantoBoxuMuueckoe nabopaTopHbIM paboTam
HCCIICI0OBaHKE MeXaHu3Ma
HYKICO(DHIBHOTO 3aMElICHUS] Y
HACBIIICHHOTO aTOMa yriiepo/ia.
HUTOTO 3A 3 CEMECTP 34 34 74,0
4 cemecTp
OIIK 1 Paznen 6. BBenenmne.
VOIIK -1.1 Tema 6.1. OcuoBuele THNEI | 2,0 2,0 [ToaroroBka K JEKIUSIM
VOIIK -1.2 ouomosiekyn. CocTaB  KIIETOK
VOIIK-1.3 opraHus3Ma.
OIIK-2 Tema 6.2. Metoasl pasneneHus | 2,0 2,0 [ToaroroBka K JEKIUSIM
HOHK-zl KJIICTOYHBIX opraHenﬂ u (bpaKuHﬁ.
HOIIK-2.2 CamocrosiTeJibHasi padora 1o 4,0
HOIIK-2.3 OCBOEHHUIO 6 pa3nesia; ,
HOIIK-2.4 -
OIK-5 pedepar, 3cce (Tema)
UOIIK-5.1 pacuérHo-rpaduyeckasi padora
UOIIK-5.2 (PT'P)
NOIIK-5.3 KOHTpOJIbHasi padoTa
Hroro nmo 6 pasneny 4.0 4.0

HaumenoBaHue
HCHO0JIb3yeMbIX AKTUBHBIX U
HHTEPAKTUBHBIX
o0pa3oBaTe/ibHBIX TEXHOJIOT Uil

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOI 0
Kypca
(TpyaoeMKocThL B
yacax)
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Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(koHTpOJIMpYeMbIe) KonTakTHasi paboTa g =
pe3yJbTaThl = « g
ocBoenns: kox YK; HaumeHnoBaHnue pa3aesioB, TeM = 2 c s : Bup CPC
OIIK; IIK u i = e =z |& = 3¢ S
HHIMKATOPDI = 8§25 = = 5 & X
JAOCTHIKEHUS g SEE |~ = S =X
KOMIIETeHIMIA = é = é o3 S
Paznen 7. YrieBoabl.
Tema 7.1. Mownocaxapunst. | 3,0 3,0 IToaroToBKa K JEKIMAM
OCHOBHEIE (G yHKIIMOHATLHBIC
TPYIIIEBL. Peaknun o
KapOOHHJIBHOW ¥ TMPOKCUIILHOMN
rpymnmam. O0pazoBanue
noJyareranei u aneTajeu.
Huknmaeckne GopMbel. AHOMEPHIL.
Tema 7.2. O6pazosanue | 3,0 3,0 IToaroToBka K JEKIUAM
TJIMKO3UIHOM CcBs3U. Jlucaxapusl.
Onurocaxapunpl. [lonucaxapumsl.
OcHOBHBIC QYHKIIUH YTICBOIOB.
CamocrosiTeIbHAsi pabGoTa 1O 6,0
O0CBOEHMIO 7 pa3aea:
Hroro mo 7 pa3nery 6,0 6,0
OIIK 1 Pa3znex 8. Beaku.
MOIIK -1.1 Tema 8.1. Amunoxuciotsl. Tumnsl. | 3,5 4.0 IToaroToBKa K JEKIHUAM
VOIIK -1.2 Honnbie (HhopMBI CYIIECTBOBAHUS.
VOIIK-1.3 Xumnueckue cpoiictBa. OOpa3oBa-
OIIK-2 HHE IENTHIHON CBSA3U.
VOIIK-2.1 Tema 8.2. [Ilenmunel. benkn. | 2,5 2,0 [ToaroToBKa K JEKIHUAM
VOIIK-2.2 YcTaHOBIIEHHE CTPYKTYphL. Buabl
HOIIK-2.3 CTPYKTYpHOM OpraHu3aIiK
MOIIK-2.4 6enkoB. CUHTE3 ENTHI0B
OIIK-5 u OenkoB. OCHOBHblE (YHKIUK
MOIIK-5.1 MENTH/IOB M OEJIKOB B OpPraHU3Me.
ﬁggﬁ_gg CamocrosiTeJibHAsT paGoTa 10 6,0
-~ 0CBOEHHIO § pa3jea:
pedepar, 3cce (Tema)
pacuérHo-rpaduyeckas pabora
(PTP)
KOHTpOJIbHasi padoTa

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

Bunnl yueGHoii padoTsl (dac)

KonrakTHas padora g =<
5:%
HaumeHnoBaHnue pa3aesioB, TeM = E- = § = Eé 2 Bup CPC
= | EgE|EgE5 ik
2 SZ28 |E5gS=2
3] e Fg|s*g 2" X
= & 2 e g = =
= = &) ©
Hroro no 8 pasneny 6,0 6,0
Paznen 9. JIunuael.
Tema  9.1. [poussomusie | 2,5 3,0 [ToaroroBka K JeKIUAM
mumuaoB.  JKUpHBIE  KHCIIOTHL
Kupnsie cnuptel. IIpocTsie XUpPBI.
Bocka.
Tema 92.|25 2,0 IToaroroBka K JIEKLIASM
I'munepodocdomumuap.
Courrodpochommmmms.
Creponnsl. OcCHOBHBIC (DYHKIHH
JUIHAJOB B OpTaHU3ME.
CamocrosiTeIbHAsi pabGoTa 1O 50
0CBOEHMIO 9 pa3gea:
Hroro mo 9 paznery 5,0 5,0
Pasnen 10. ®epmMeHTHI.
Tema 10.1. Knaccuduxkarus | 2,0 2,0 IToaroToBka K JEKIHSIM
tdbepmentoB. Ponmp B opraHusme.
Mexanusm  aeiictBus.  IIpuuunnsl
BBICOKOW aKTMBHOCTH.
Tema 10.2. Crpykrypa akrusuoro | 3,0 3,0 [ToaroToBKka K JEKIUAM
nentpa pepmenrta. CeeKTHBHOCTD
(hepMeHTOB. MexaHn3M
TPEXTOUCUHOH (PHUKCAIINHL.
Tema 10.3. AxruBatopsl. | 2,0 2,0 IToaroToBKa K JEKIHUAM
HHrubuTOpHL. MoaynsTopst.
Buramunbl.  Metoasl  cuHTE3a
(hepMEHTOB B OpraHu3Me.
CamocrosiTeJibHasi padora 1o 7,0
ocsoennio 10 pazgena:
Hroro mo 10 pazaeny 7,0 7,0

Pa3nen 11. Mera601u3M OHOMOJIEKY.JI.

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

Bunnl yueGHoii padoTsl (dac)

KonrakTHas padora g =<
4 &
sz
HaumeHnoBaHnue pa3aesioB, TeM e 3 £ o g Bup CPC
S | E,E1|g, FegE
= ® Q= |N o R BHFax
= =392 |E=&® 2 o)
% S EC ¥ 2 I SR X
= s | = sl = >
= < |- -* B < =
= = ©) ©
Tema 11.1 Mertabomnueckue | 3,0 3,0 IToaroToBKa K JEKIMAM
LIMKJIBL. Karaboanueckue,
agabommueckne W amdubdoIn-
yeckue  mporecchl.  OcHOBHas
cxeMa MPOMEeKYTOYHOT0 0OMeHa.
Tema 11.2. Hukn aumonnoit | 3,0 3,0 IToaroToBKa K JEKIHSAM
KHCJIOTHI, KaK CBs3yIOLIEe
MeTabO0IM3MOB OCJIKOB, YIJICBOJIOB,
B10%000701(0):
CamocTosiTeJIbHAsL paboTa 1O 6,0
ocBoennio 11 pasnena:
Hroro mo 11 pazmery 6,0 6,0
JlaGopaTtopnass  paGora  Ne4d 4,0 5,0 IMoxroroBka K
MoHocaxapu/ibl 1ab0paTopHbBIM paboTam
JlaGopaTtopnass  paGora  NeS 4,0 50 IMoxroroBka K
Jucaxapu/ibl ¥ OJIHCAXapHUJIbI 1ab0paTopHbIM paboTam
JlaGopaTtopnass  paGora  Ne6 4,0 50 IoxroroBka K
AMUHOKHCIIOTHI, OSIIKH nmabopaTOpHEIM paboTam
JlaGopaTtopnass  paGora  Ne7 5,0 6,0 IoxroroBka K
DepMEeHTHI 1a60paTopHBIM paboTam
HUTOTO 3a 4 cemecTp 34,0 17,0 55,0
HUTOI'O no gucumuninne 68,0 51,0 129,0

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 TIPOMEXXYTOUYHAS
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 chopMHpOBaH TMEpPEYeHb BOIPOCOB, BBHIHOCHMBIX Ha IPOMEXKYTOUHYIO
aTTecTanuio B (hopMme 3aueTa B 3 ceMecTpe U 3aueTa C OIIEHKOH B 4 ceMecTpe.

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

Onucanue mnokasaTeneil M KpPUTEPUEB KOHTPOJSA YCIEBAEMOCTH, OIMCAHME ILKAJ
OLICHMBAHMs NpU TEKYIIEM KOHTposie (KOHTPOJbHBIC HEAEIM) M OLEHKA BbIIOJIHEHUS
71a00paTOPHBIX pabOT MPUBEICHO B TAOJIHIIC 5.

Tabmuua 5 — Onucanue nokazaresieil 1 KpUTEpPUEB KOHTPOJISI YCIIEBAEMOCTH, OTIMCAHUE TITKAJT
OIICHUBAHMUS MTPH TEKYIIIEM KOHTPOJIE (KOHTPOJIBHBIC HEJICTN) U OIICHKA BBITOJIHCHUS
J1a00paTOPHBIX pabOT

HIkana KonTposbHas Henesst
3aver
OLICHUBAHUS
40<R<=50 OTnan4HO
30<R<=40 Xopouio 3a4er
20<R<=30 Y 10BNETBOPUTEIBHO
0<R<=20 HeynosnerBopurenbHo He3auer

HpI/I MMPOMEIKYTOUYHOM  KOHTPOJIC YCIIEBacMOCThb 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

Ornenka Ornenka Ornenka Ornenka
Kon u Kox n nanmenosanue «HEYI0BJIETBOPHUTEILHO» «YIOBJIETBOPUTEILHOY / «xopoo» / «OTJIIHYHO» /
HaHMeHOBaHHE HHAUKATOPA NOCTHIKEHUS / «HE 3aYTEHO» «3aYTEHO «3a4TEHO» «3a4TEHO»
KOMIeTeHIuH KOMIIeTeHIuH 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 Crocoben
H3y4aTb,
aHAIM3UPOBATh,
HCIIOJb30BaTh
MEXaHU3MbI
XUMHYECKHUX
peakuui,
MPOUCXOJALIUX B
TEXHOJIOTHYECKUX
mporueccax u
OKpYXKaroLleM MUpE,
OCHOBBIBAasICh Ha
3HAHUAX O CTPOEHUH
BELLECTBA, IPUPOLE
XUMHYECKOH CBSI3U U
CBOMCTBaX
pa3IMYHBIX KJIACCOB
XUMHYECKHUX
3JIEMEHTOB,
COEIMHEHUM,
BEILIECTB U
MaTepuasos.

HOIIK-1.1. U3yyaeT mexaHus-
MBI XHMHYECKHX PpEaKiui,
OCHOBBIBASICH HA 3HAHUAX O
CTPOEHHMHU BELIECTBA, IMPUPOJE

XUMHUYECKOU CBS3U u
CBOMCTBax pa3IMYHBIX
KJIacCOB XUMHYE-CKHX
3JIEMEHTOB, COEIMHEHUH,

BCUICCTB U MaTCpUAJIOB.

He 3HaeT HOMeHKIATYpy
OMOOpPTaHNYECKHUX COCTUHEHUI,
CTPOCHHUE U CTEPCOXUMUIO
OMOOpTaHMYECKUX TPUPOTHBIX
COCIMHEHUH; KITacCU(PUKALINIO 1
MEXaHU3MBI peaKkIuit
OMOOpPTaHMYECKUX TPUPOTHBIX
COECIUHEHNM; CBOMCTBA H
PCaKIMOHHYIO CIIOCOOHOCTh
OHOoOpTaHMYECKUX TPUPOIHBIX
COEIMHEHU.

Cnabo 3HaeT HOMEHKJIATYpY
OMOOPTaHMYCCKUX COCIMHCHHMIA;
CTPOCHHE U  CTEPEOXHMHIO
OUOOpPraHMYECKUX MPHUPOIHBIX
COCIMHEHHIA; KIIACCU(PHKAIHIO
u MEXaHU3MBI peakuuii
OUOOPraHMYECKUX MPHUPOIHBIX
COCIUHCHUM; CBOMCTBA H
PCaKIMOHHYI0  CIIOCOOHOCTH
OMOOpPraHUYECKUX MPHUPOIHBIX
COCIUHEHU.

Xopouio 3Haer
HOMEHKIIATypy
OHOOPTaHMYCCKUX
COEIMHEHMIT; CTPOECHUE U
CTEPEOXUMUIO
OMOOPTaHIMYECKUX
MIPUPOAHBIX COEIUHEHUM;
KITacCHU()UKAITUIO
MEXaHU3MbI peaKInil
OMOOpTraHNYECKHUX
MIPUPOJHBIX COEAMHEHU;
CBOMCTBA U PEAKLUOHHYIO

be3 n3bsHOB 3Haer
HOMEHKJIATypy
OHOOPTraHUYECKUX
COCIMHEHUIT;, CTPOCHHE U
CTEPEOXUMUIO
OMOOPraHUYECKHUX MTPUPOIHBIX
COCIMHEHUIT; KIacCU(pUKAIHIO
U MEXaHU3MbI PeaKIuii
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

19




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»
KOMIeTeHIuH KOMIIeTeHIuH 0-59% 60-74% 75-89% 90-100%
OT max peUTHUHIOBOM OT max PeUTUHIOBOM OLIEHKU 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»
KOMIeTeHIuH KOMIIeTeHIuH 0-59% 60-74% 75-89% 90-100%
OT max peUTHUHIOBOM OT max PeUTUHIOBOM OLIEHKU 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 npodeccrnoHaIEHOM
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 3HaHMH. 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 C METOIUKON
3KCHepI/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 NOCTHKCHUHA / «HE 3aUTCHOY «3a4TEHO» «3a4TEHO» «3a4TEHO»
KOMIIETEHIM U KOMIIETEHIM U 0-59% 60-74% 75-89% 90-100%
OT max peUTHUHIOBOM OT max PeUTUHIOBOM OLIEHKU 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 | U3MEpPEeHUN JEMOHCTPUPYET  OTIUYHBIC
JKCIIEPUMEHTAJIbHBIE | 6E30IMaCHOCTH 0€30IaCHOCTH TEXHHUKH 0€30MaCHOCTH JEMOHCTPHPYET 3HaHUS TPAaBWI  TEXHUKU
JIaHHBIE XOpOIIIe 3HAHUS MPaBWI | 0€30MacHOCTH
TEXHUKH 0€30MMaCHOCTH
HOIIK-5.3. Ob6pabateiBacT u | He ymeer oOpabateBate u | [lpm o0Opabotke | OOpabaThIBacT Besommbouno
HHTEPIPETHPYET MOJYUCHHBIC | HHTEPIPETHPOBATH IKCICPUMEHTAIBHBIX TAHHBIX MOJIy4CHHBIC Oo6pabatsiBaeT u
AKCIICPUMEHTAIbHBIC TAHHBIC MOJIYYCHHBIC JIOITyCKaeT HEOOJIBIIHNE | YKCIIEPUMEHTAIbHBIC HHTEPIPETHPYET
9KCIICPUMEHTAIbHBIC TaHHBIC. | OLIMOKH, HECKOJIBKO | JaHHBIE, WHOTZIA | TOTyYeHHbBIE
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
npoeCCHOHATBLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHHUH C(OPMHUPOBAHBI.
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(POPMHUPOBAI MPAKTHUECKUE 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
o) BBIIIOJHMJI, JU00 OHHM OICHEHBI YHCIOM 0Oa/uioB OJIM3KUM K
MUHUMATBHOMY, HEKOTOPBIC TPAKTUYCCKUE HABBIKU HE CPOPMHUPOBAHBI.
MuHUMAIIBHBI OIICHKY «HEY/I0BJEeTBOPHUTEIBHO» 3aCIy)XUBAaeT CTYACHT, HE
i ypoBeHb «2» OCBOMBIIMN 3HAaHWS, YMEHUS, KOMIICETCHIIMM U TEOPETUYCCKUUN
(HEYIOBIIETBOPUTE | MaTepuall, yIeOHbIC 3aJaHUS HE BBIMOJTHMI, IPAKTHYCCKUE 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 HU3JaHUAMH K3 pacdy€Ta HE MCHCEC

0,25 OK3CMILIAPAa KaXXJA0ro u3 H3I[aHPII>i, YKa3aHHBIX HUKC HA KaKI0TO0 06yqafomeroc51 n3 guciia

JiaL, OAHOBPEMCEHHO OCBAaMBAOMIUX COOTBCTCTBYIOINYIO MOUCHUIUIIMHY (MO,Z[y.]'IL). I/IS,[[aHI/ISI,

HaxXoJsUMecs B DIIEKTPOHHOM JOCTyIHe (SJIEKTPOHHBIH pPECypc), YIOBIETBOPSIOT 3TOMY
TpeOOBaHUIO aBTOMATHUECKU. DJIEKTPOHHBIN JOCTYI MPUBEACH B BUJE CCHIJIOK 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. Jlaubs: 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: Y4yebHoe mocobue | [DIEKTPOHHBIN
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 IPOBECACHUTIO KOHKPECTHBIX BU/I0B y‘-Ie6HI)IX

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.

«HOMGHKJ’IaTypa OpTraHN4YCCKUX COCTMHEHUI

«MeTobl BEIASICHUS U OYUCTKH OpPraHUuvCCKUX CO

«MeToibl UIeHTU(GUKALMN OPTAHUYECKUX COSTMHEHUN)
«AHanN3 OIIEHKU BIUSHUS CTPYKTYPHBIX U3MEHEHUH B OPraHMYECKUX MOJIEKyIaxX U

YaCTHUIAX Ha UX PEAKIIMOHHYIO CTIOCOOHOCTH METOJIOM JIEKTPOHHBIX d(PPEKTOB

3aMeCTUTEIE

«Peaknun anudarrnueckoro HykJI1€o(hUILHOTO 3aMEIICHHS

«KauecTBeHHBIN aHaIN3 OPraHUYECKUX COSAMHEHNUN MO (PYHKIIMOHAIBHBIM IPYIIIaM»

((TCOpI/IH ApOMATHYCCKOI'0 COCTOAHUSA

«Peakuuu 3aMemIeHHs B apcHax»

«XHWHOHBD»

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

TPYIIIBD
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7T.AHOOPMALNNMOHHOE OBECIIEYEHME JUCHUIIJINHBI

Y4eOHbIi mporecc IO JUCHUIUIMHE O00€CleYeH HEOOXOAMMBIM  KOMILIEKTOM
JUIICH3UOHHOTO U CBOOOJIHO PacCHpOCTPAHIEMOr0 IMPOrpaMMHOrO OOCCIICUCHUS, B TOM YHCIIEe
OTEUYECTBCHHOI'O IPOM3BOJCTBA (COCTaB MO JTUCIHUIUIMHE ompexeieH B Hacrosmed PITA wu
MO/JIC)KUT OOHOBJICHUIO IMPU HEOOXOIUMOCTH ).

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

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

2. DJIeKTpOHHAass OUOJMOTEeYHass cucTeMa [I0BOJDKCKOIO rocynapcTBEHHOrO
YHHBEPCHTETA cepBHUca [DnekTponHblii 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. OtkpsiToe 0OpazoBaHue [DIeKTPOHHBIN pecypc]. - Pexxum gocryma: 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 HMHCTUTYTa HAydyHOM W TEXHHUYECKOW HHQOpMAIUH

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

7. YHuuBepcurerckas nHhpopMannoHHas cucteMa Poccus [DnekTpoHHEIH pecype]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ar. ¢ 3kpaHa.

7.2. IlepeyeHb NPOrpaMMHOI0 o0ecnieyeHnsl 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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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
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITIO JUCHUITIJIMHE 1

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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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.) Bepcust 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; (monrucka 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 nadopatopus COII 1. Jlocka menoBas; 1. Windows SL 8.1 (moamucka 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
TEeMIIepaTypHhl IUIaBIICHHS;

4. Pedpaxromerp NPD-454b;

5. Becnl maboparopusie 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 «TexHomOTHS OIIpEIENIEHNs] TEMIIEPATYPHI BCIIBIIIKH B

JIIEKTPOXMUMHUYECKUX MTPOU3BOACTE | 3akpbiToM 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 Becsnr mabopatopsbie 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 (BKJIOYas MPOBEICHUE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH), CaMOCTOSTEIbHON
paboThl 00YUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTakTHas pabora: aynutopHas, BHeay IUTOpHAsI.

IIpu npenonaBanuu gucuuIUinHbl  «Opranndeckas xumus |l», wucnonb3yrores
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 KpaTKUW OIOPHBIM AJIEKTPOHHBIA BapHaHT JIEKLIMOHHOTO
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 (hopmy.

Ha nexuusax u 51aGopaTOpHBIX 3aHSTHUAX PEANU3YIOTCd MHTEPAKTUBHBIE TEXHOJIOTHH,
MPUBETCTBYIOTCS BOMNPOCHI U OOCYKIEHHS, HCIONb3YeTCs JIMYHOCTHO-OPUEHTHPOBAHHBIN
MOJIXO0Jl, TEXHOJOTHsI padOThl B MaJbIX TPYIIAxX, YTO IMO3BOJISIET CTYAEHTaM MpPOSBUTH ceOs,
MIOJIyYUTh HABBIKM CaMOCTOSITEJIBHOTO M3YYEHHUs MaTepuaja, BBIDOBHATh yYpOBEHb 3HAaHUN B
rpymme.
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Bce Bompochl, BO3HHKIIME NPH CaMOCTOSTEIBHOM paboTe Haja JOMAIIHUM 33JaHHEM,

noApoOHO pa3zduparoTcs Ha 1a0OPATOPHBIX 3aHATHAX M JEKIUAX. [[poBOASITCS MHANBUAYAIbHBIC
U TPYNIIOBbIE KOHCYJIBTAIIMH C MCIIOJIb30BAaHHEM, KaK BCTPEU CTYACHTaMM, TaK U COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH: YaT, 3JIeKTpoHHas noura, Skype, Zoom.
WNunnuupyercs akTHBHOCTH CTYZCHTOB, OOIIPSIETCS 3a/1aHUE JTFOOBIX BOIIPOCOB IO MaTepUaty,
NPAaKTUKYeTCs HWHIUBUIYANIbHBI OTBET Ha BONPOCHI CTYAEHTa, PEKOMEHAYIOTCS METOJIbI
YCIEITHOTO CaMOCTOSITEJIbHOTO YCBOGHHUSI MaTepHaja B 3aBUCHMOCTH OT YPOBHs ero 0a3oBoii
HOATOTOBKH.

JInst OUeHKHM 3HAHWH, yMEHWH, HaBBIKOB W YPOBHS C(OPMHUPOBAHHOCTH KOMIETEHIIWH
npUMeHsieTcss OaJTbHO-PEHTHHIOBAs CUCTEMa KOHTPOJIS U OLIEHKU YCIIEBAEMOCTH CTYACHTOB B
IPOLIECCE TEKYIEr0 KOHTPOJIS.

[IpomexxyTouHasi arrectanusi NMPOBOAUTCS B (opMe HK3aMeHa C YYETOM TeKyIIeH
yCIIEBAEMOCTH.

Pe3yabTaT 00y4yeHus cunraercsi ¢(popMHUPOBAHHBIM HA MOBBILICEHHOM YPOBHE, €CIIU
TEOPETUUECKOE COJIEpKaHre Kypca OCBOEHO MOMHOCTHIO. [Ipu yCTHBIX coOeceIoBaHUSX CTYICHT
WCYEPIBIBAIOIE, TIOCIEI0BAaTeIbHO, YE€TKO M JIOTHYECKH U3JaraeT YydeOHBI MaTepuan,
CBOOOJHO CIIpaBJIAE€TCSA C 3a/ladaMM, BOIIPOCAMU W JPYTMMH BHJIaMU 3aJlaHUM, UCHOJIb3YET B
OTBETE JONOJHUTEIBHBIN MaTepuai. Bce mpemycMmoTpeHHBIe paboueii yueOHOH mporpammoit
3a/laHusl BBIIIOJHEHBl B COOTBETCTBUU C YCTAHOBJIEHHBIMHM TpPEOOBaHUSAMH, CTYAEHT CIIOCOOEH
AQHAJIM3UPOBATh IIOJYYEHHBIC PE3YNbTaThl, MPOSBIAECT CAMOCTOATEIBHOCTh IIPU BBINOJIHEHUU
3aJlaHni.

Pe3yabTaTr 00yuyeHusi cumrtaercss c(pOPMHPOBAHHBIM HA NOPOrOBOM YPOBHE, €CIHU
TEOPETUUECKOE COJIEpKaHre Kypca OCBOEHO MOMHOCTHIO. [Ipu yCcTHBIX coOeceIoBaHUSX CTYICHT
MOCIEA0BATENbHO, YETKO U JIOTHUECKU CTPOMHO HM3/1araeT yueOHBbI MaTepual; CIpaBIIsETCS C
3aJayaMy, BOMPOCAMH W JAPYTUMHU BUIAMH 3a/laHui, TPeOYIONIMX MPUMEHEHHUs 3HAaHUU; BCe
MpeAyCMOTPEHHBIE pabodeil yuyeOHOW TpOorpaMMoOil 3a/laHusi BBHITIOJHEHBI B COOTBETCTBHH C
YCTaHOBJIEHHBIMU TPEOOBAaHUSMH, CTY/IEHT CIIOCOOEH aHAJIU3UPOBATh MOJYUYEHHBIE PE3YibTAThI;
IIPOSIBIISIET CAMOCTOSTEIBHOCTD IIPY BBINIOJHEHUH 33 JaHUN

Pesyabrar o0O0ydyeHusi cuuTaerci HecGOPMHPOBAHHBIM, €CJIH 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 3aJlaHH HE COOTBETCTBYET YCTAHOBIIEHHBIM
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 CHCTEeMaTU3HMPOBAHHOE H3JI0KEHHE 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 W Ba)XKHBIE ITOJI0KEHUS
M3y4yaeMoro Marepuayia. Martepuanbl JIEKIHUU SBISIOTCS OMOPHOM OCHOBOM ISl MOJATOTOBKH
0o0ydJaronuxcs K JJabopaTopHbIM paboTaM ¥ BBITIOJTHEHUS 3aJaHUN CaMOCTOSITEIFHOM paboThI, a
TAKXE K MCPOIPUATHUAM TEKYIIETO KOHTPOJIA YCIIEBACMOCTH U HpOMe}KYTOqHOﬁ arrecraguu 1o
JTUCITUTLIINHE.
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10.3. MeToanuyeckue yYKa3aHUSl MO OCBOCHUIO JUCHMIUVIMHBI HAa Ja0OpPaTOPHBIX
padorax

[ToaroToBky K KaxJ;10il 1a00paTopHOi paboTe CTYIEHT JOJKEH HayaTh ¢ O3HAKOMIICHUS
C IUIAHOM 3aHSTUSA, KOTOPBIM OTPa)XKaeT COJAEpkKAHUE MPEIJI0KEHHOM TeMbl. Kaxknas
BBITIOJTHEHHAs paboTa ¢ 0()OPMIICHHBIM OTYETOM U TOJICKUT 3aIIUTE Y IPEToaBaTers.

[Tpu oueHnBaHUM 1a0OPATOPHBIX PAOOT YUUTHIBACTCS CIIEAYIOLICE:

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

— KadecTBO 0(OPMIICHHUS OTYETa IO padore;

— Ka4ecTBO YCTHBIX OTBETOB HAa KOHTPOJBHBIEC BOIIPOCHI IIPHU 3aIUTE PAOOTHIL.

10.4. MeToau4yeckue yKa3aHHs 110 CAMOCTOSITEIbHOI padoTe 00y4arommuXxcs

CaMocrosiTenbHass pabota obOecredrBaeT MOArOTOBKY OOYyYaromierocs K ayauTOPHBIM
3aHATUSAM U MEPOIPUATUSAM TEKYLIErOo KOHTPOJISA U MPOMEXKYTOYHOM aTTECTallU MO U3y4aeMOM
quciumiiHe. Pe3ynapTaTel 9TOM MOATOTOBKM MPOSBISIOTCS B aKTHBHOCTH OOYydYaromierocs Ha
3aHATUSAX M B KAYECTBE BBINOJHEHHBIX MPAKTHYECKUX 33aJaHUA W JOPYruX (GOpPM TEKYIIEero
KOHTPOJISL.

[Ipu BBITIOTHEHUH 3aJIaHUK JJIS CAaMOCTOSATEIBLHON paboThl PEKOMEHAYETCsl TpopaboTKa
MaTepUaIOB JIEKIMM II0 KaXJOM NPOMJACHHOM TeMe, a TaKKe H3y4YeHHE pPEKOMEHAYEMOH
JUTEpaTyphl, peacTaBieHHoOM B Paznene 6.

B npornecce camocrosiTensHOM paOOThl MPH U3YYEHUU JIUCHUIUIMHBI CTYJIEHTBI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CHEIHAIM3UPOBAHHBIX AYIAUTOPHIX ISl CAMOCTOSATEIBHONU PabOThI
(ykazano B pazzmene 9). B aymutopusix wumeercsa JAoCTynm 4epe3 HHGOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHET» K 31IeKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIbHOMI
cpene yamBepcutera (OMOC) wm snextponHoi Oubimoreunoit cucteme (OBC), rme B
AIIEKTPOHHOM BHJIE PACIONIATAIOTCS y4eOHble M y4eOHO-METOJUYECKHUE MaTepHallbl, KOTOpHIC
MOTYT OBITh MCIOJIB30BAHBI JIIsl CAMOCTOSATEIBHON Pa0OTHI IPU U3YYEHUN AUCLIUILIIUHBIL.

Pa3BepHyTBIE MEeTOMYECKHE yKa3aHMs 110 BCEM BUIaM paOOThI CTyAEHTa HAXOJATCS Ha
kapeape «TIMMuXOB.

11. OHEHOYHBIE CPEACTBA J1JIsd KOHTPOJISA OCBOEHUA IUCHUIIJIMHBI

Jna  rexymero KOHTpPOJISI 3HAHUM CTYJIEHTOB II0 JAUCLUIUIMHE MIPOBOJUTCS
KOMILJIEKCHAs OLleHKA 3HAHMI, BKIIIOYAIOIIAs
— TEOPETUYECKUH OMPOC U 3alIUTa OTUYETOB MO JTa0OPaTOPHBIM paboTam;
— 3ayYer;
— 3a4eT C OICHKOM.

11.1. Tunosbie BONPOCHI 1JIs JIAOOPATOPHBIX padoT

KonTtponbHble BOpocCH! Uit 1a00paTOPHBIX pabOT MPHUBEIEHBI B Y4€OHO-METOAMYECKHX
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, NPOBOAUMOMY 110 OKOHYAHNM TPEThEro ceMecTpa

1.
2.
3.

RBOo~NOo A

18.
19.
20.
21.
22.

23.

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

[Ipennoceuiku BOBHUKHOBEHUSI KBAHTOBOM MEXAaHUKHU

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

Jyanu3m yacTuna-BojaHa

[ToctynaTel KBAaHTOBOM MEXaHUKU

[Monxons! LlIpenunrepa u I'eitzendepra

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 COeUHEHUN

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

Meton Xrokkens — 1,3-Iukiao0yTaueH Kak MpeICcTaBUTENb aHTHAPOMATUYECKUX
YIJIEBOAOPOJOB

[IpaBuiia apoMaTUYHOCTH Pa3IUYHbBIX CUCTEM

Pemenue ypasuenus Llpeaunrepa st monexyn — noaxoasl MO u BC

Orpannuenust metoga BC 1 BBIHYXIE€HHBIE MEpBI 10 UX ITPEOIOJICHUIO

CummeTpust py B3aUMOICUCTBUU MOJIEKYJT

OpOuTanbHBIA U 3apsAA0BBIA KOHTPOJIb PEAKIMH, JKECTKHE M MATKHE KHUCIOTHI H
OCHOBaHHS

PacueTHBIE METOIBI KBAHTOBOM XUMUH.

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

ceMecTpa

1.
2.

b ow

NGO

10.

11.

12.
13.
14.
15.

AmuHokucIOThL. CTpykTypa. loHHBIE (OPMBI CYIIECTBOBAHHUSI.

XUMHYECKHUE CBOMCTBA AMHUHOKHUCIOT. TpPYIHOCTH OO0pa3oBaHUs TMENTHIHOU
CBSA3HU.

benku. Knaccudukarus. CTpykTypa cBs3ei B Oeskax.

YpoBHU CTPYKTypHOU opraHuzanuu Oenka. CBsS3b NEPBUYHON, BTOPUYHOU H
TPETUUHOM cTPYKTYp. OCOOEHHOCTH YETBEPTUUHON CTPYKTYpHL. JleHaTypanus.
Bropuunas ctpykTypa Oeska: o-crupanib.

Bropuunas ctpykTypa Oemnka: B-cioii, KiryOoxK.

VYrnesoasl. Knaccuduxanus. OcHoBHBIE (DYHKIITMOHATBHBIE TPYIIIHIL.
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- W P-rauko3ujgHas cBsA3b. Hamnuue QepMeHTOB  JUist
pacIleIIeHHs] IIMKO3UAHOM CBSI3U. [ Maponu3 nonucaxapuios.

Kpaxwman. I'nmukoren. Ilemmtonosza. XutuH.

Jlunuaet: CTpyKTypa )KUPHBIX KUCHOT. [IpocThie munubl.

[TonsTHe o creponnax. Pons B opranusme.

Crnoxuble munuasl. OcodenHoctu crpoenus. Pois B opranusme.
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16. I'mpponus xupos. [Iporopkanue xupos. [[elicTBHEe aHTHOKCUIAHTOB.

17.  Tlonstue o ButamuHax. [lonsrue o hepmeHTax.

18.  Cnemmduunocts aeiictBus (pepmeHToB. IIpUUMHBI 3HAYUTEIBHOTO YBETHUCHHS
CKOpPOCTH OMOpEaKIHH.

19.  Knaccuduxkanus ¢pepMeHTOB, HOMEHKIATypa (PepMEHTOB.

20. depMeHTBI: HHTHOUTOPBI, aKTHBATOPBI, MOIAYJISTOPBI, SIbI.

21. [TousiTue 0 METa0OIMYECKOM ITUKIIE.

22. Karabonumueckue, anabonudeckue, ampuOonmIeckue MeTad0Iu3MBbl.
23.  OOmas cxema mMpoOMEKyTOYHOTO OOMEHA.

24. LK1 TMMOHHON KUCIIOTEHL.

25. B3aumocBsi3p MeTab0JIM3MOB OEIIKOB, YTIIEBOIOB, JIUITUIOB.

11.3. TunoBble 3a]aHUA I TEKYIIEr0 KOHTPOJIS MOATO0TOBKH K J1a00PaTOPHBIM
padoram

Bapuant Nel
OHeprus JBOMHOM CBsA3M (pacyeT 3TUiIeHa MeTo10M XIoKKelisi) coctaBuia 2f3. YUemy paBHa

SHEprus comnpsikeHus B 1,3-0yranuene, eciu 3aHAThIe OPOUTAIH T-CUCTEMbBI UMEIOT SHEPT U
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 apOMaTHICCKUM?

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 « TOMMuXOB.
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Opranunyeckas
xumus 11
(Cy660THH)

HOIIK-1.1.
M3ydaer MmexaHU3MBbI
XUMUYECKHUX PEaKlni,
OCHOBBIBAsICh Ha
3HAHUSIX O CTPOEHUU
BELIECTBA, IPUPOAC
XUMUYECKOU CBSI3U U
CBOMCTBaX pa3iNyHBIX
KJIACCOB XUMUYECKUX
3JIEMEHTOB, COSTUHEHUI
BEIIECTB U MaTEPHAJIOB

1. YTo moHHUMaeTcs oA XUMHUYECKOM CBSA3bIO

IToxg XUMHYECKOH CBSI3BIO IIOHUMAIOT
KOTOPOE CBSI3BIBAECT UX B MOJICKYJIBI, ]

2. Ha3oBure 4yeThIpe THIIA XUMHYCCKHUX CBSI3CH

PasnnyaroT deTbIpe TUIld XUMHYEC]
MeTaJUIM9eCKY0 1 BOAOPOAHYIO.

3. B BemecTBax 4acTo OTCYTCTBYIOT IPEECIbHbIC
CITy4an XUMHIECKOW CBSI3H (MM YUCTHIC
xuMudeckue cas3n). [pusenure npumep

Hanpumep, dTopus snutus LiF oTH
dakTHYecKkH ke B HeM CBA3b Ha 80

0 N+
M- ne =
4.
CxeMma KakKou CBA3U npeacTaBjicHa Ha

PUCYHKE, YTO O3HAYACT 6y1<Ba n

MeTasinyeckad cBs3b,
N — YHCJIO CBO6OAHBIX BHELIHHUX 3)

1.Kakue BbIBOJBI MOYKHO CIIEIATh U3
SHEPIUuil -CUCTEMBI 3TUJICHA, paBHOH 2 1
1,3-0yranuena, paBuoui 4.472p3?

DHeprus OyragaueHa 6ombIe 2
CnenoBaTenbHO IPUCYTCTBYET
Y 3TO HOBBIHM KJIacC COeTUHEHU
peakuuii 1,4-npucoegHeHus, :

2.SIBnsercst i OEH30J1 MPeCTaBUTEIIEM
HOBOTI'O KjIacca COEINMHEHUH, €CIIH €ro
SHEPTHsl T-CUCTEMBI COCTaBIIsIeT 837

T-cHcTeMa OEH30/1a BKIIFOYAET -
COTPSKEHMSI. DHEPIHsl TAKOH C
3*(2+0.472)=7.416p. IIpu o6p:
0O0JIbIIIe PHEPTHH, CIICIOBATEIb
coenunenuil. (IToaTBepkmaerc:
3aMElICHHE, a HE PUCOCINHEN

3.Kaxumu coiicTBaMu JIOJDKEH 00J1aaaTh
UKII00yTaIueH?

[MuknoOyTanueH umeer 4 aTom:
00pa30BaHMIO IIUKIHYECKOH -C]
MIPUCYTCTBYET 4 3JIEKTPOHA. T
XIOKKEJIS AJIsl aHTHAPOMATHIEC
LUKJI00YTaIueH JOJDKEH IPOSIE
IUISL aHTHAPOMATHYECKHIX COE/Ik

4.B ueM OCHOBHOE OTJINYUE B H3yYCHUHU
CHUCTEMBI B KJIACCUYECKOU M KBAHTOBOI
MeXaHuke?

B knaccuueckoil MeEXaHHKE TIpt
OKa3bIBACT BO3JIEHCTBUS Ha CHC
MOTIBITKA YCTAHOBJICHUS ITapaM
IIPUBOJUTH K UX U3MEHEHUIO.

5.13 yriieBonopoaoB - 3TaH, 3TUIIEH,
alleTHJIEH — Kakol HanboJjee CKIIOHEH
MPOSIBIATH KUCIOTHBIE CBOWCTBA?

JI7is KUCTIOTHI XapaKTepHa JNUCC
KaTUMOHa BoJIopoJia. Takoil mpo
MOJIIPHOU CBSI3H. DIEKTPOOTPY
BOJIOPO/Ia U YTJIepo/ia OIM3KH T
sp3-sp -SP MIPOUCXOAUT YBEIUY
yrIepoia, 3HAYUT MaKCUMAaITbH
arieTuIIeHe ¥ OH OyzeT o0maaar
CBOICTBaMH.

HOTIK-1.2.
AHanuzupyer
MEXaHU3MBI
XUMUYECKUX PEaKIMil
MPOUCXOSALIUX B
TEXHOJIOTHIECKUX
rporeccax u
OKpY>KarolIeM MUpE

6. Onpenenute Kakasi U3 MOJIEKYJT
OTHOCHUTCA K apOMAaTUUYCCKUM!
LUKJIONEHTAIUEH, IUKIOOKTOTETPAECH,
HUKJIOTEKCATPUEH?

Bcewm tpeboBaHMSM yIOBIIETBO
[{ukoneHTagueH He UMEET LU
LIUKIIOOKTOTETPAEH HE COOTBET
YHCITy JIEKTPOHOB.

7. IlocunutaTh OTHOCUTCS JIU COSIUHEHUE C
opyrro-popmynoi C1o2H2,011 ¥
MOHOcaxapuaam?

CoennHEHNE OTHOCUTCS K YIJIE
MOHOCaXapHuJ0B JTOJDKHO BEIIIO.
y<X.
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8. SABnsercs nmm B-D-ramakTonupaHo3uiI-
(1-4)-B-D-raroxonupanosa
BOCCTaHABJIMBAIOIINM JHCAXapUIOM?

HazBanwns BoccTaHABIMBAIOIIH
OKOHYAaHHUC —034a, 3HAUYNT JaHHE
BOCCTaHaBHHBaIOIHPIﬁ.

9. Ilouemy nenTuHAas CBSA3b MEXKIY
MOJIEKYJIaMH aMUHOKHUCJIOT HE 00pa3yeTcs
B OOBIYHBIX YCIIOBHSX?

AMUHOKHUCIIOTHI CYIIECTBYIOT 1T
3TUX (hopMax TPYIIILI TUOO OTH
rpynmnam, 1100 TepSIOT HYKIIeo
KOMOMHAIIHS, T/Ie BO3MOXKHO BI
BO3JEHCTBUEM JAPYroM, HE pean
MOHHBIX COCTOSIHHSIX.

10. ITo kako¥ npuurHe 3PHEKTUBHOCTH
(hepMEHTOB Ha MHOTO TTOPSTKOB
MPEBBIIIACT KATAIUTUICCKAE CBONCTBA
TPaJAUIIMOHHBIX KaTaINU3aTOPOB?

DepMeHT SIBISETCS OCIKOBOM M
OOJIBIIINM 3a1TacOM COOCTBEHHC
OBbITh MCMOJIb30BaHA JIJISl Pa3phl
moueky. [1o aToit mpuunne e
B3aMMOJICICTBHE JTIOOBIX MOJIE]
KaTajan3aTop — TOJBKO 00JIa Iak
SHEPTHUH.

11. Ilo kaxoii mpuUyUMHE B IUKIMYECKUX
(opmMax MOHOCAaXapHuI0B MOSBISIIOTCA O U
[-anomepn1?

IIpu 06pazoBaHUU ITUKIHYECKO
SIBJSIFOILIMICS. aCHMMETPUYECKH
aToOM YIJIepO/ia CTAHOBHUTCS 101
ACHMMETPUYECKUM LIEHTPOM.

12.ITouemy LeII0103a U XUTUH HE
YCBanBaIOTCSl OpraHU3MaMu
MJIEKOUTAIOINX ?

B opraHru3Max MJICKOIIUTAIOIIN
TOJIBKO JJIA PaCICIUICHHUA O-I'JI
MOJICKYJIaX XUTHHA 1 LCJIJIOJIO

13.YeMm oTanyaroTcs CTEPOUIBI OT
OCTaJIbHBIX COCTMHEHUH Kilacca JUIUI0B?

CTCpOI/II[I)I HC MOABCPrarOTCA O]
OCTaJIBHBIX JIMIINJOB.

14.Kak aeiicTByIOT IPEBEHTUBHbIE
AHTUOKCHUIAHTEI?

[TpeBeHTHBHBIC AHTUOKCHIAHT!
PaIMKAIBLHOTO MPOIIECca OKHC
HaTPUMED CBSI3bIBAIOT OKUCIIUT
METaJIJIOB.

15. Kak aeiicTBYyIOT racsimue
AHTHUOKCHUIAHTHI?

["acqiue aHTHOKCHUAHTHI 3aXB
paluKaIbHBIX YaCTHIL IPOLIECC:
IIpeBpallasich NpU 3TOM B Hepa,

16.B ueM oTiinune Mexay
KOHKYPEHTHBIMU ¥ HEKOHKYPEHTHBIMU
UHTUOUTOpaMU (pepMEHTOB?

KoHkypeHTHbIE HHTHOUTOPHI IT
KaTaJIUTHYECKOMY LEHTPY (ep!
uM cyocTpatel. HekoHKypeHTH
MPUCOCIAUHAIOTCA HE B TO MECT
dbepMeHTy cyocTpaT, MOAITOMY |
cyOcTpaTa akTUBHOCTh MHTUOU
HU3MEHSETCS.

HOIIK-1.3.
Hcnonb3yer
[TOJIyYCHHBIC 3HAHHS
JUTSL PEIICHHUS 33134
npodeccnoHamTbHOMI
JCSITEIIBHOCTH

17.ITouemy BUTaMUHBI JIJIs1 OJTHUX
KUBOTHBIX MOTYT HE OBITh BUTAMUHAMU
JUISL IpyTUX?

K BuTamMuHaM OTHOCSITCSI CTPYK
CUHTE3UPYIOTCS OPTaHU3MOM, J
Bcer/a B TPEOYEeMBIX KOJTUYECT
CTPYKTYPBI MOT'YT MIPOU3BOIUT!
JUTSI HIX BUTAMHHOM.
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18.I1o kakoil mpuUYMHE O-CIIUPab,
SIBJISIFOLIASICA CAaMOM yCTOMYHMBOM
BTOPUYHOU CTPYKTYpO Oernka, He
SIBJISIETCS] € IMHCTBEHHBIM BUJIOM
BTOPUYHOU CTPYKTYPHI?

CTpoeHne HEKOTOPBIX AaMUHOKI
00pa3zoBaTh CIUPAIb U3-32 UX I
B atom cityyae oOpazyrorest ap

CTPYKTYPBI.

19.KakoBa poJjib KaTaboJIMYeCKHX
MeTab0JIn3MOB B OpraHuzme?

Karabosnnyeckue nporeccsl o
115 er0 (QYHKIIMOHUPOBAHUS.

20.Kakas poJib aHa0O0IMUYECKUX MPOLIECCOB
B opranuzme?

AHabonmu4ecKkre MeTadoIuIeck
HEOOXOMMBIX OpPTraHU3My OHO!

21.ns gero ciyxaT MeTabOIUIECKHE
UKITBI aM(puOOIMIecKoro Tuma?

OCHOBHOM 3a7a4yei TAKUX [TUKJ
CKOPOCTEH KaTabOINYECKUX U

22.B uém nposBisieTcs 0codast poib
dhochonunumaos?

docdonaunuasl KpoMe XapakTe
OombI10# TUAPOhOOHOM YacTh
(bochopHOIT KHCITOTHI M CBSI3aH
OCHOBaHHUH MOIIHOM PO
MO3BOJISIET UM PPEKTUBHO pal
KJICTOYHBIX MEMOpaH.

23. YeM OTIMYAIOTCA UHTUOUTOPHI
(bepMeHTOB OT 5110B?

Wuruburops! pepMEHTOB MOHM
aKTUBHOCTD. S1/1bI IOJTHOCTBIO (
BO3MOKHOCTb YCKOPSATH II€JIEB)

24 Kakue 0coOOEHHOCTU CTPYKTYpPHI
XapaKTEepHBI U1 KUPHBIX KUCIOT?

JKupHbIe KUCIOTHI UMEIOT IIETIE
YIJIEpOJa, 3Ta UMb HE UMEET P
JIIBOMHBIX CBA3EN OHU HE OBIBAK
M30JIMPOBAHHBIMH ), TBOMHBIE C
KOH(MUTYpaIyH.

25.Y10 npeacraBisieT U3 ceds
CHEU(PUIHOCTH 1eUCTBUS (PEPMEHTOB?

cD(‘Z‘pMCHT MOKET YCKOPATH HE 1
THIIa, HO ACJIasd 3TO AJIA KaKOI'O
BBICTYIIATh KATAJIM3aTOPOM JJIf]

OIIK-2 «Cnoco0eH ucnoib30BaTh MaTeMaTu4eckue, (puznueckue, GU3NKO-XMMUYECKHE, XUMHUYECK
npo¢ecCHOHATbHOM IeSITeIbHOCTH))

JIHCIUILIINHA, Kog u Kommnexc 3agaduii i1l OLIEHKHU Kiroun npaBuiieH
Kaq)ez[pa HaMMCEHOBaAHHEC KOMIIETCHII MU
pa3paboTrunka MHIMKATOpa (CKBO3HAsI HyMepaIusi)
JOCTHXKCHUS
KOMIICTCHIINU
Oprannyeckas | UOITK-2.1. 1. DHeprus nBoIHOM cBs3M (pacueT | B Monekyne 2 ABOWHBIE CBSI3U, TOTOM!
xumus I1 Hcnone3yer ATHJICHA METOJIOM XFOKKEJIS) 2 sneKTpoHa Ha -0l opOUTAN TaTyT
(Cy660THH) . ..
MaTeMaTHYECKHE coctaBuia 2f3. Yemy paBHa sHeprus | 2-if opouranu nodasst emeé 2*( 0+0.61
METOBI Uit | conpsbkeHusd B 1,3-OyTtanuene, ecnu | Boruuras sHepruto 4-x 3J€KTPOHOB /10
pelieHus 3a/1a4 | 3aHAThIE OPOUTAIIN TT-CUCTEMBI nonydaeM 4.4723. Berars u3 3Toii Bem
npodeccuoHab- UMEIOT 2Hepruu o+1.618B u ToTy4aeM Ha 0O0pa30BaBIIIEECs COTPSD

HOH JIesITeIbHOCTU

a+0.618p?

2.HaiiT KoJIm4ecTBO
MOHOCaXapUIHBIX 3BEHHEB B
yrieBoje OpyTTo (GopMyIIbl
C17H26014.

Jnist yrieBoioB XxapakTepHa popmynia
x=17, y=14. [lockonpKy y MEHbIIE X H
MPUCYTCTBYET 3 INIMKO3UIHBIX CBSI3U. |
MOHOCaXapUIHbIX OCTaTKOB.
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3.PaccunTarh 4MCIIO HECTAPEHHBIX
3JIEKTPOHOB B ITUKJIOOYTaIUCHE.

[uknoOyranuen umeet 4 opOUTAIH -C
opOuTaIN BEIPOXKACHBI. 3 4X amekTpc
nepBoit opouTanm. CorinacHo MpaBUily
OpOUTANIAX OKAXKETCS TI0 OJTHOMY JIEK
2 HecHapeHHBIX IEKTPOHA.

4 Kaxie COOTHOIIIEHUS
HEOIpeIeIEHHOCTEH BaM
U3BECTHBI?

Kpome HeKOMMyTHpYIOIIMX OnepaTop
€CTb €I1le¢ HEKOMMYTUPYIOLINE BEIUYH
3HAYUT HEBO3MOXKHO OJIHOBPEMEHHOE

5.Ha3oBute npeanoceuiky,
MPUBEAIINE K CO3JaHUIO
KBAaHTOBOM MEXaHHKHU.

dotorddexr, apdext Komnrona, momn
KapTHHBI ITy4YKa IEKTPOHOB HA KPUCT:

6./lokakxute IpUHLIKIT
HEONPE/ICTIEHHOCTH UCXOAS U3
s dexra Komrnrona n
pasperaroei cnocoOHOCTH
BOOOpakaeMoro MUKpPOCKOTIA.

U3 sdpdexra Komnrona st umnynbca

A
CIIOCOOHOCTD MHUKPOCKOIIa AX:@ , O

7.OCHOBHBIE TPUHITUIIBI TOYHOTO
pelenus ypasHeHus llpenunrepa
JUIs1 aTOMa BOJIOPOJA.

3anaércst reoMeTpus B CPEpUUECKOil ¢
Pa3IeNAI0TCS NepEeMEHHBIE, TIOTYYatoT
ypaBHEHUS.

NOIIK-2.2.
Hcnonb3yer
¢buznyeckue
METObI s
pereHus 3a1a4
npodeccrnoHabHO

¥ 1esITeIbHOCTHU

8.IlepBblii mOCTYyJIaT KBAHTOBOM
MEXaHUKH?

CucremMa MOXKeET CYLICCTBOBATH TOJIBK(
COCTOSAHUAX, KOTOPBIC OIIMCBIBAKOTCS B

9.BTopoii noctynat KBaHTOBOM
MEXaHUKHU?

Kaxxnoit nabmrogaemoit pusnueckon B
orepaTop.

10.ITpunuun [aymu:

[Ipu nepecTaHoBKe MeCTaMU JIBYX JIHO
(GyHKIMS JOJDKHA MEHATH 3HAK Ha IPO
(aHTHCHMMETpPHUYHA).

11.Kakyto pons urpaer
YeTBepTUYHAsI CTPYKTypa Oenka?

ITockosbKY IIpH YETBEPTUYHON CTPYKT
CBSI3M MEXAY OTJEJIbHBIMU MENTH/HBI!
0€JI0K, TO ATO MO3BOJIAET OEJIKY J10CTa]
CBOMCTBA MPU U3MEHEHUH OKPYXKAIOII]

NOIIK-2.3.
Ucnonb3yer
¢buzuko-
XUMHUYECKUE
METO/BI IS
pelieHus 3aaaq
npo¢eccuOHAIBLHO
W 1eATeIbHOCTH

12.B ueM pa3HuLIa MEKTY
noaxonamu llpeaunrepa u
I'elizenOepra B KBaHTOBOM
MeXaHHKe?

B ocnose noaxona IIpeaunrepa nexa
ypaBHeHus, ['eizenOepr ist orucanus
(BexTOpHOE) TIpe/icTaBiIeHHE. Pe3ynbTe
SKBHUBAJICHTHBI.

13.IToaxonst MO u BC, B uem
CXOZCTBO U pa3Inyus?

B merone MO monekyina npencrasisie
JBUKYIIMXCS B MX I0JIE€ 3JIEKTPOHOB, [
MIPEACTABISAETCS KaK COBOKYITHOCTD XU
METO/1a IPUMEHHUMBI JIJISl PEIICHUS KAk
OJIMHAKOBBIE PE3yIbTATHI.

14.Ha ueM ocHOBaHEI
BapUalMOHHBIE METOIBI?

OHu 0CHOBaHBI Ha BapHUallMOHHOM TEO]
W3MEHEHUU BOJIHOBOM (DYHKIIMU MBI HI
MEHBbIIIE, YeM Ja€T UCTUHHAS BOJIHOBAS
MO>KHO MCKaTh BOJHOBYIO (DYHKIIHIO T:
JHEPIUsi CUCTEMBIL.
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15.9T10 Takoe KeTo-eHOJILHAA
Tayromepus?

3T0 BO3MOXHOCTb MIPEBpalIeHUs Kapo
CBS3b U MIPUCOEIMHEHHYIO K HEM TUIp(

16.Kakumu cBOMCTBAMHU OOJIKHEI
o0J1a1aTh aMUHOKHUCIIOTHI?

AMMHOTPYIIIA, KAK OPraHUYECKUN aHA
MPUCOEIUHITH KATHOH Bojtopoa. Kap
OpraHUYECKUM aHAJIOT KUCIIOTHI JTOJIKI
KaTHOH BOJIOpO/Ia.

HOIIK-2.4.
Hcnonb3yer
XAUMUYCCKHE
METOMbI IS
perieHus 3anay
po¢eCCHOHAIBHO
W IeaTeIbHOCTH

17.Kak yCcTpoeH aKTUBHBIN LIEHTP
dhepmenTa?

AKTUBHBIN LIEHTP (pepMEeHTa COAEPIKU’
KaTaIUTHYCCKHH ydacTOK. CBsI3bIBAOL
3aKperuieHue cyocTpaTta Ha pepMeHTe.
OTBEYAeT 338 M3MCHEHHE CBsI3Cil B IIPeo

18.[Touemy noj aecTBueM
(dbepMeHTa U3 UCXOIHO ONTHYECKH
HEAKTUBHOTO COCTMHCHHUS
MOJTy4YaeTCsl JIMIIb OJINH
ONTUYECKUN U30MEp, & HE CMECh?

[Tpu 3akperuienuu cyocrparta Ha hepm
TpexToueyHou pukcanuu. B pesynbra:
3aMEeCTHTENEH y aTOMa YIJIepoaa TOJIb
MOJIBEPTHYT aTake, T.K. BTOPOU UCIOJIE

(dbepmenTy.

19.Kakue Tumbl pac4eTHBIX
KBaHTOBOXMMMUYECKHUX METO/I0B
CYILLIECTBYIOT?

Hesmnupuueckue v noay3IMITHPHYECK]
PACCUUTHIBAIOTCS 110 AHATUTUYCCKUM (
0a3ucHbIX opbutaneil. B momysmmupm
WHTETPAIOB CUUTACTCS 110 IMITHPUIECC
(du3nYecKre JaHHbIC IO XUMUYECKUM

20.0T uero 3aBUCUT KOHTPOJIb
B3aMMO/JICHCTBHS MOJIEKYI UX

pacnpeziesieHueM 3apsiioB WK
CTPYKTYpOi1 ux opouranei?

DT0 3aBUCHUT OT pa3HULIbI d3Hepruii B3I
BTOPOi1 MoJieKybl. Ecin sHepruu pas;
B3aMO/ICHCTBUE OTIPENIEIIAETCS CTPOE]
pa3HHUIA YPHEPTUil 3HAYNTEIbHA, TO B3a
CTPYKTYpPOH pacupeneneHus 3apsaoB

21.Kak cuMmeTpus BIMSET Ha
B3aUMOJICHCTBUE MOJIEKYJI?

B3aumopaencteyromue Apyr ¢ Apyrom
OJIMHAKOBYIO (I10X0XYI0) CUMMETPHUIO,
HEpEe3yJIbTaTUBHBIM.

22 Kakue pa3HOBHIHOCTH OBIBAIOT
y BTOPHYHOH CTPYKTYpHI Oeinka [3-
cII0i?

3OTa CTPYKTypa MOXKET OBbITh JTM0O0 CUM
COCETHUX MENTUAHBIX LIeneil coBIajac
KOTI'/la HalpaBJIE€HUE COCEHUX MENTH

23.3a Kakue peakllMi OTBEYAOT
(hepMeHTbI, OTHOCALIUECS K KIaccy
OKCUpEyKTa3?

OTH QepMEeHTHI KaTaTU3UPYIOT EPEHC
MOJIEKYJIaMH.

24 3omepassbl, KaKHe MPOLECChI
YCKOPSIIOT 3TH (pepMeHThI?

I/ISOMepa?,I)I OTBCYAIOT 3a MEPCHOC KaK(
BOOOpOJ4a, BHYTPpU OIHOM MOJICKYIJIBI.

25.®@yHKIMK TpaHcdepas B
OpraHu3Me.

Tpancdepasbl 0OTBEUAIOT 3a PEAKITUU TI
KpOM€ aToMa BOAOPOJa, C OJTHOM MoJIe
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