MUHOBPHAYKHU POCCHU
®I'BOY BO «BAIIKUPCKUM FOCYIAPCTBEHHbBIN YHUBEPCUTET»

XUMMYECKUN ®AKYJILTET
AKTyaJu3upoBaHoO: CornacoBaHo:
Ha 3aceJaHnu Kadeapsl I[Ipencenarens YMK xumuueckoro dakynbrera
poTokoJ1 oT Ne 9 «09» 06. 2017r. TN )) /Tapudymmuna I'.T.
3aB. kadenpoii / /Tanumos P.®. o

PABOYAS TIPOTPAMMA JUCIHUATIIMHBI (MOIYJIS)

JUCHUIIIIMHA XHUMHUYECKHUE OCHOBBI OMOJIOTNYECKUX IIpoLccCcoB

Bapuatusnas yacts b1.B.06

nporpaMma crnemuajnuTera

Hamnpapnenue moaroToBku (CHeIUaaIbHOCTD)
04.05.01 «dyvHagamMeHTaIbHAS U IIPUKIATHAS XUMUASD)

HanpasneHHocTh (Tpo@uiib) MOATOTOBKU
buooprannyeckas XumMus

Ksanudukamms
Xumuk. [IpenonaBarens Xumun

Pazpabotunk (cocTaBUTEIND)

N (I) V. 52 -

¢ >
pogeccop, A.X.H. /—ls(‘g" / Bakynun U.B.
(TOIKHOCTD, YU€Hasi CTETIEeHb, YU€HOE 3BaHUE)

(moanuce, @amunus 1.0.)

s mpuema 2015 rona

Ypa 2017



CocraBurens: Bakynun 1.B.

Pabouas mporpamMma JUCIHUIUIHMHEI YTBEPXKACHA Ha 3acenanui Kadeapsl mpoTokor oT Ne 6 «09» 06. 2018r.

3aBenyrommii kadempoi / / Tanurmos P.®.

JomonHeHus 1 N3MEHEeHHsI, BHECEHHBIE B pab0UyI0 IpOrpaMMy JUCIHILIHHBI (OOHOBJIEHBI IEpEeYeHbh OCHOBHOM
M JIOTIONTHUTENBHOMN JUTEpaTyphl U JUIICH3MOHHOE MPOTpaMMHOE oOecriedeHne, HeoOX0anMOoe Al OCBOCHUS
JUCIUILTUHBI), IPUHSTHI HA 3aCeIlaHUK Kaeapbl OPraHUISCKOW U OMOOPTaHNYECKOW XMMHUU, TIPOTOKONI Ne 8 ot
01.04.2019r.

3aBeayrommii kadeapoi . / Tanuros P.®.




Cnucok JOKYMECHTOB U MaTCPHAJIOB

1. HepequB MJIAHUPYCMBIX PC3YyJIbTATOB O6yquI/I$I o JUCHHMIINIMHE, COOTHCCCHHBIX C

IUIAHUPYEMBIMH PE3yJIbTaTaMU OCBOCHHS 00pa30BaTeIbHON IPOTPaMMBI

2. MecTo JUCIUITIVHEI B CTPYKTYpe 00pa30BaTeIbHOM MPOTrpaMMbI

3. Conepxanue paboueit mporpammbl (00bEM JMCIUILTHHBI, TUIBI ¥ BHJIBl yYeOHBIX 3aHSTHIA,

y4e0HO-METOMYECKOe 00eCIIedeHne CaMOCTOSITEIbHON paOOTH 00yJaONITIXCS)

4, (DOH)I OLICHOYHBIX CPCACTB IO JUCHUILIINHC

4.1. [lepeueHb KOMIIETEHIMI C YKa3aHHEM 3TarloB X (OpPMHpPOBAHUS B MPOIECCE OCBOCHUS
oOpa3oBareibHON mporpamMmel. OmmcaHue MOKa3aTelen U KPUTEPHUEB OICHUBAHUA

KOMHGTCHHI/Iﬁ Ha pa3JINYHbIX 3TallaxX uXx (bOpMI/IpOBaHI/IH, OIIMCAaHUEC MIKaJI OLCHHNBAaHUs

4.2. TunoBble KOHTPOJbHBIC 3aJaHHsl WM HHbIE MaTepHalibl, HEOOXOIMMBIE Ui OLIEHKU
3HaHWH, YMEHUH, HABBIKOB U OIIBITA ACATEIbHOCTH, XapaKTePU3YIOIIHX dTaIlbl HOPMUPOBAHUS
KOMIIETEeHIINA B TIPOIECCE OCBOCHUS 00pa30BaTeNbHON TporpaMMbl. MeToaudeckue
MaTepHajbl, ONpPEesSIoIIUe NPOLEAYPhl OLEHUBAHUS 3HAHWH, YMEHHWH, HaBBIKOB M OIIbITA

JESITENbHOCTH, XapaKTEPU3YIOIIKX Tarbl (YOPMUPOBAHUS KOMIIETEHIUN

5. YueOHO-MeToaMIecKoe 1 HH(OPMAITMOHHOE 00eCcTieYeHNe TUCITUTUINHBL

5.1. TlepeyeHbp OCHOBHOW W [OTIONTHHUTENHHON Y4eOHOW IWTepaTyphl, HEOOXOAMMOMN st

OCBOCHHA OV CHUITIINHBI

5.2. TlepeueHb pecypcoB HHGOPMAIMOHHO-TEIICKOMMYHUKAIIMOHHON ceTn «HTepHET» U

MIPOTPaAMMHOT0 00ECTICUCHMSI, HEOOXOAUMBIX JIJII OCBOCHHUSI TUCIIATLIINHBI

6. MarepuaibHO-TeXHUYECKass 0a3za, HeoOXomuMmas Il OCYIISCTBJICHUS 00pa30BaTEeIIbHOTO

mnmpounecca no J1MCHuIlInHe




1. MIEPEYEHD IIJIAHUPYEMBbBIX PE3YJIbTATOB OBYYEHUS 1O JUCHHUILIMHE, COOTHECEHHBIX C
IJIAHUPYEMBIMHU PE3YJIbTATAMUW OCBOEHUSI OBPA3OBATEJIBHOM ITPOT'PAMMBI

B pesynpTaTe ocBOoeHMS 00pa30BaTENBHOM MPOTrPaMMbI 00YJAIOIIUIACS TOJKEH OBIAIETh CIICAYIOIIUMH
pe3yabTaTaMy OOYUCHHS TI0 TUCIUIUTNHE XUMHUYECKUE « XUMUUECKUE OCHOBBI OMOIOTHUECKUX MPOIIECCOBY:

Pesynbrarsl 00ydeHust ®dopmupyemas KomneTeHIus (¢ ykazanuem | Ilpu

KOJIa)

M

CTaH/IapTHBIE METOJIbI TIOJTyYCHUS, UIICHTU(QUKALUHN 1
HCCJICIOBAHUS CBOMCTB BEILIECTB U MaTepHAIOB,
npaBuiIa 00padOTKH B OQPOPMIICHHS PE3yIbTaTOB
pabots1, HopMmbl Th

OIIK-1 cnocoOOHOCTEHIO UCITOJIB30BATh
MOJTyYeHHbIC 3HAHUSI TEOPETUIECKUX OCHOB
(byHIaMEHTANbHBIX PA3JEIOB XUMHHU TIPH
petiieHu# npodecCHOHANBHBIX 33/1a4

CTaHJapTHBIC METOMBI ITOJIyYeHHNs, UICHTH(OUKALIH 1
HCCIICIOBAaHUS CBOMCTB BEIIECTB U MaTepHAIOB,
npaBuiIa 00pabOTKU B OPOPMIICHHS PE3YIbTATOB
paboTtsl, HopMEl Th

OIIK-2 BrnageHne OCHOBHBIMU HaBBIKAMH
SKCIEPUMEHTAIEHON pabOTH B
podeCCHOHANBHOI cepe AeITeIEHOCTH C
co0IIOIeHNEM HOPM TEXHHUKU
6e3omacHocTH

OCHOBHBIE XapaKTEPUCTHKH U CBONCTBA KOMIIOHEHTOB
XUMUYECKUX IIPOU3BOJCTB, TUIIbl U CTEIICHb
BO3JCHCTBUSA XUMUYECKUX IIPEAIPUATHN Ha
OKPY’KaIOILIyIO Cpefy, IpaBuia paboThl Ha
000pyI0BaHUU U TEXHHUKA 0€30IaCHOCTH

OIIK-6-3HanEM HOPM TEXHUKA
0€30I1aCHOCTH M YMEHHEM pean30BaTh UX
B JIaDOpaTOpPHBIX H  TEXHOJOTHYECKHUX
YCIIOBUAX

CTaHJapTHBIE METO/IBI IPUMEHEHHUS COBPEMEHHOI
anmaparypsl IpyU NPOBEICHUH HayIHBIX
UCCIIEIOBaHNH, NICHTU(HUKALNH U NCCIICTOBAHMS
CBOHCTB BEIIECTB M MATEPHAIIOB, IPABUIIA 0OPAOOTKH
1 0OpMIIEHHS pe3yabTaToB paboTsl, HopMbl Th

[1IK-2 Bnagenue 6a30BLIMHA HaBLIKAMH
WCIIOJIb30BaHUsI COBPEMEHHOM armapaTypbl
MIPY NIPOBEJICHNU HAYIHBIX HCCIET0BaHUN

OCHOBHBIC 2Tallbl U 3aKOHOMCPHOCTHU Q)OpMHpOBaHI/Iﬂ
(I)yH,I[aMeHTaHLHBIX XAMHYCCKUX TOHSATHI

IIK-3 BameHneM cucTeMOM
(yHIAMEHTAIBHBIX XUMHYCCKUX TTOHITHH

OCHOBHBIC OTallbl PA3BUTUA XUMUU,

- HAYYHBIC JOCTHKCHUA Hauboee BbIJAIOIUXCA
OTCYCCTBCHHBIX U 3apy6e)KHI>IX XHUMHKOB,

HX BKJIaZd B Pa3BUTHUE XUMUH.

[TK-4 criocoOHOCTHIO IPAUMEHATH OCHOBHBIE
€CTECTBEHHOHAYYHbIEC 3aKOHBI 1
3aKOHOMEPHOCTHU Pa3BUTHUS XUMHUECKON
HayK{ IPU aHAJIH3€ MOTyYeHHBIX
pEe3yNIbTaTOB

MMPOBOAUTH MPOCTHIE XUMHNYCCKHUE OIBITHI IO
npeajaracMbiM METOAUKAM

OIIK-1 c1ocOOHOCTELIO UCITOIB30BATh
nonyquHme 3HAHUA TeOpeTI/I‘IeCKI/IX OCHOB
(GyHIaMEHTAIBHBIX Pa3/ieJI0B XUMUH MIPH
petiieHu# npodeCcCHOHANBHBIX 33/1a4

MMPOBOAUTH MPOCTBIC XUMHNYCCKHUE OIBITHI 110
npeajaracMbiM METOAUKAM

OIIK-2 BiageHne oCHOBHBIMH HaBBIKAMU
SKCIEPUMEHTAIEHONW pabOTHI B
po¢eCCHOHANBHO cepe AeITEITEHOCTH C
coOJro/IeHIEeM HOPM TEXHUKH
0e30IaCHOCTH

HCIOJIb30BaTh TCXHUYCCKHUE CPEACTBA M1 UBMEPCHUA
OCHOBHBIX IMapaMETPOB TEXHOJIOTUYCCKOTO ITpoHecca

OIIK-6 -3HAaHUEM HOPM  TEXHHUKH
0€3011acHOCTH M YMEHHEM pealn30BaTh MX
B J71a0OpaTOpHBIX W  TEXHOJIOTMYECKHUX
YCIOBUSIX

MIPOBOJIUTH XUMHUYIECKHUE IKCTIEPIMEHTHI C
HCIIOJIb30BaHUEM COBPEMEHHOM ammaparypsl

[1K-2 Bnagenue 6a30BBIMH HaBLIKAMH
WCTIOJIb30BaHUsI COBPEMEHHOM armapaTypbl
TIPY TIPOBEJIEHNU HAYIHBIX HCCIIETOBaHUI

[IprMeHsATs OCHOBHBIE (QyHAAMEHTAIHHBIE
XUMUYECKUE NTOHSITHUS

[1K-3 BimameHneM cUCTEMON
(yHIaMEHTAIBHBIX XUMHUYECKUX TMOHSATHH

OLCHUBATh XUMHUYCCKHEC ITOHATHUA U 3aKOHBI B CIIOKHOMU
CUCTEME BO33PEHHUI COBPEMEHHOM
XUMUH

[TK-4 criocoGHOCTHIO MPUMEHATH OCHOBHBIE
€CTECTBEHHOHAYYHbIE 3aKOHBI U
3aKOHOMEPHOCTHU Pa3BUTHUSI XUMHUECKON
HayKH IPU aHAJIHU3€ MOTyYEHHBIX
pe3yIbTaTOB

Bnagets 0a30BBIMU HaBBIKAMHY MTPOBEACHUS
XUMHYECKOTO 3KCIIEPUMEHTA U 0()OPMIICHUSI €r0
pe3yIbTaToOB

OIIK-1 cnocoOHOCTBIO UCIIOIL30BATh
MOJYYCHHBIC 3HAHUS TCOPETUICCKUX OCHOB
(yHIaMEHTAIBHBIX PA3/ICIOB XUMUH MIPH
perreHnH Tpo(eCCHOHATBHBIX 3a1au




Bnamets 6a30BBIMH HaBBIKAMH TIPOBEICHHS
XAMHYECKOTO 3KCIIEPUMEHTa U 0()OPMIICHHS €ro
pe3yIpTaToOB

OIIK-2 Bmamenne OCHOBHBIMH HaBBIKAMH
AKCIIEPUMEHTAIHLHON PabOTHI B
npodeccroHabHOM chepe neaTeTbHOCTH C
COOJTI0/ICHHEM HOPM TEXHHUKU
0e30MMaCHOCTH

Bnanets HaBbIKaMM paOOTHI HA XUMHYECKOM
000py/10BaHUH, IPUHIMIIAMU pacuéra
TEXHOJIOTHUECKUX PEKUMOB

OIIK-6-3nanneM HOPM TEXHUKU
0€3011acCHOCTH M YMEHUEM peajn30BaTh UX
B J1a0OpaTOpHBIX W  TEXHOJOTUYECKHX
YCIIOBUSIX

0a30BBEIMU HABBEIKAMH HCIIOJIL30BaHUS COBpeMeHHOﬁ
armnapaTtypsl 1pyu IPpOBECACHUN HAYYHBIX HCCJIeI0BaHMUI

[IK-2 Buanenue 6a30Bb5IMHA HaBBIKAMHU
WCIOJIb30BaHUSI COBPEMEHHOM armapartypbl
MIPH IPOBEICHIH HAYYHBIX MCCIIeTOBAHUN

Bnagers cuctemoii 6a30BBIX (QyHIAMEHTAIBHBIX
XUMHYECKHX NOHATHH

IIK-3 BmameHneM cucTeMoOM
(yHIAMEHTAIBHBIX XUMHYCCKUX TTOHITHH

CIIOCOOHOCTBIO TIPUMEHECHNSA OCHOBHBIX
€CTECTBEHHOHAYYHBIX 3aKOHOB IIPU aHAJIN3€
TMTOJTYYE€HHBIX SKCIICPUMEHTAIIBHBIX JaHHBIX

ITK-4 ciocoGHOCTHIO MPAUMEHATH OCHOBHBIE
€CTeCTBEHHOHAYYHbIC 3aKOHBI U
3aKOHOMEPHOCTHU PAa3BUTHS XUMHUIECKON

HayKH [IPY aHAJIN3€ MTOYIEHHBIX
PE3yNIbTaTOB

2. MecTo IUCHUTIIIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMbl

Juctummaa « XuMHYeCKrue OCHOBBI OMOJIOTHYECKHX ITPOIIECCOBY OTHOCHTCS K 0a30BOM YacTH.

HucnurimHa u3ydaercs Ha 3 Kypce B 5,6 cemecTpax.

J1s ocBOGHUS TUCITUTUIMHBI HEOOXOAMMBI KOMITETEHITHH, CPOPMHUPOBAHHBIE B pAMKAX W3YYCHUS
CIeYFOIINX TUCTIUILTHH: [Ipy OCBOCHNN HJaHHOU MUCIMILIMHBI TPEOYIOTCS CaMble BRICOKHE 3HAHUS, YMEHUS H
HABBIKY, IPUOOPETEHHBIC B PE3yJIbTaTe OCBOCHHUS BCEX MPEIICCTBYIOIIUX TUCIUILTNH, OCOOCHHO TaKUX, KaK
OpraHHYECKasi XUMUSI, CTEPEOXUMUS, PUINIECKAST XUMHS, MaTeMaTHKa, MHPOpMATHKa, (HU3HKA, OOIIAsT XIUMHS,
HEOpPraHWYecKasi XUMHUs, aHAIUTUIECKas XUMHSL, (UI0co(Us, THOCTPAHHBIN A3BIK. )KUBOTO U (POPMHUPOBAHHUS
3HAaHUH ¥ HABBIKOB B 00J1aCTH OMOXMMHUH, OMOOPTaHMYECKOH XUMHUHU, MEIMIUHCKOW XUMHHU, XUMUH TPUPOJTHBIX
COEIMHEHUH U Jp.

3. MecTO IMCHUILIMHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMbl

Conepsxanue pabodeit mporpammsel peAcTaBieHo B [Ipmmoxernnn No 1.

Jucuuminaa XUMUYECKHE OCHOBBI OMOJIOTHYECKHX MPOIIECCOB OTHOCUTCS K mpodeccronaabuomy ukny C3.55.
Huctuninaa 6a30Bast 1 HAXOAUTCS B OU€Hb TECHOW JIOTHUECKON U COAEPKATETLHO-METOANUECKON B3aUMOCBSI3H CO BCEMH

apyrumu gactsimu OOIN. It n3ydeHus: JaHHOTO Kypca CTYAEHT JOJDKEH 3HaTh OCHOBHBIE KypChl HEOPraHMUYECKOMH,
OpPTaHWYeCcKOH, (PU3NIECKON XMMUH, CTEPEOXHMHUIO OPraHNYECKUX coenHeHni. OcBOeHHE JaHHOTO Kypca He0OX0uMO
Kak Mpe/IecTByoIIee Ut 001ero Kypca MeauIHCKast XUMUS U CIICIIKYPCOB: XUMHS T€TEPOLMKIIOB H JIEKAPCTBEHHBIX
MPenaparoB, CTEPEOXUMHUS, a TAKKe JUIS BHIITOJIHEHUS 1 3aIIUTHI KyPCOBBIX PadOT.



4. ®OoH/1 OLICHOYHBIX CPEACTB 110 JMCHHILINHE
4.1. IlepeyeHb KOMIIETeHIMI ¢ YKa3aHHEM 3TaNoB UX (opMHUPOBaHNs B IpoLecce OCBOCHUsI

oOpa3oBaTeabHON nporpaMmel. OnucaHue MoOKa3aTejell 1 KpUTepHeB OIeHMBAHUS KOMIIETeHIIHI HA

Pa3JIMYHBIX 3Tanax UX (OPMHUPOBAHUS, ONIMCAHNE IIIKAJ OLleHUBAHUS
Kon u hopmynupoBka KOMITETCHIIMH

OIIK-1 cnocoOHOCTBIO BOCIPHHHMMATh, Pa3BUBAaTh M HCIOIB30BATh TEOPETUYECKUE OCHOBBI
TPaJUIIMOHHBIX U HOBBIX Pa3ejoB XMMHHU IPU pelIeHUH NPo(ecCHOHANIBHBIX 3a/1a4

[Inanupyemble pe3yabTaThl 00ydeHUs
(mokazaTenu  AOCTHXKEHHS  3aJaHHOTO
YPOBHS OCBOCHUS KOMITETCHITHI)

He 3auteno

3ayTeHo

3HaTh: 3arpynaHseTcs B onpenencHun | Mimeer 4eTkoe, IET0CTHOE MPECTaBICHHE
TEOPETUYIECKHE OCHOBBI 6a30BBIX | 06a30BBIX MIOHATUI U | O COIEPKAHWHU OCHOBHBIX XHMHYECKHX
XUMHYECKHX TUCLMIIIHH (hopmynupoBKe OCHOBHBIX | KypcOB M  OOMHX 3aKOHOMEPHOCTSX
3aKOHOB XMMHUU XUMHYECKHX MPOLECCOB, H3Y4aeMBIX B
paMKax OCHOBHBIX XUMHYECKHX

JUCHIUTUINH
Ymertsb BBINOJIHATh CTaHJapTHBIE | YMeeT KiaaccuUUUpOBaTh | YMEET  NpPOTHO3UPOBAaTh  PE3YNbTAThI
JeicTBus  (KiaccU(UKalys — BEIIECTB, | BELIECTBA, COCTaBIIATh | HECIIOXHBIX rocjeoBaTeIbHOCTEN
COCTaBIJICHHUE cxeM MIPOIIECCOB, | CTPYKTYpHBIE M | XUMUUYECKHX DEaKUHH C y4eToM OOIIMX

CUCTCEMATHU3alA JaHHBIX 1 T.H.) C YUCTOM

MPOCTPAHCTBEHHBIE (OPMYIIBI

SaKOHOMepHOCTeP‘I IpoHecCcoB, U3ydacMbIX

OCHOBHBIX MOHATHH n 00IIMX | OCHOBHBIX KJIacCOB | B paMKaxXx  OCHOBHBIX  XHMHYECKHX
3aKOHOMEpHOCTEH, (OPMYIHPYEMbIX B | OPTraHHYECKHUX W | JUCLUIUINH
paMKax 0a30BBIX XUMHIECKUX AUCIUIUINH | HEOPTaHWIECKUX COCAMHECHUH, VYMeer pemaTh 3a1a4H MOBBIIICHHON
YMeTh pemaTh TUIOBBIC yUeOHBIC 3aaddl | HAa3bIBAThH BEIIIECTBA B | CIOMKHOCTH M3 6a30BBIX KYpPCOB
IO OCHOBHBIM (0a30BbIM) XUMHYECKHUM | COOTBETCTBUH c
JUCUUILINHAM HoMeHKJIatypoi HIOITAK

YMeer  pematb  TUIIOBBIE

3aJaul u3 0a30BBIX KypCOB

XUMHUH, HO JIOTTyCKaeT

OTZEJbHBIE OIIHOKN
Brnanets: Bnaneer HaBblkamMu TIOMcKa | Brmanmeer HaBBIKaMHA KPUTHYECKOTO
HaBBIKAMU padoTsI c yueOHOH | y4eOHOI muTeparypsl, B T.4., C | aHaium3a  y4eOHOH  wmHpopMammu 1O
JUTEpaTypol 10 OCHOBHBIM XMMHUYECKHM | HCHOJIB30BaHHUEM OCHOBHBIM pasnenam XUMUH,

JHUCIUITTINHAM DJIEKTPOHHEBIX PECYPCOB (OpMYyTHPOBKH BBIBOJIOB W YYacTHS B
JIUCKYCCHH 10 Y4e€OHBIM BOIIPOCAM

OIIK-2 BiameHueM  HaBbIKAMH  XHMHUYECKOTO  JKCIMEPUMEHTA, CHUHTETUYCCKUMU U

AHAINTUYECKUMHU METOJAMU IOJIYYEHUS] U UCCIIEIOBAHUS XUMUYECKHUX BEIIECTB U PEaKIUU

ITnanupyemblie

pe3yIbTaThl 00yUeHHS

(moxasaren He 3auteno 3adreHo

JOCTUXKECHUA 3aJaHHOI'O

YPOBHS OCBOCHUS

KOMITETCHIIHNH)

3HaTh: 3arpyaHsercss B BbiOope | 3HaeT cTaHAAPTHBIE METOIBI MOJIYYEHHS, HACHTH(UKAIUN H

CTaH}lapTHI)Ie METOAbI METoaa HOHy‘IeHI/Iﬂ, HCCIICAJOBAHUS CBOﬁCTB paBJ’lI/I‘-IHI)IX prHH BCIICCTB nu

[MOy4€EHU, HACHTU(QHUKAITNN ¥ | MaTepHaJoB; MpaBWIa TEXHUKH O€30MacHOCTH NpH paboTe C

uACHTH()UKAITIH U | UCCIIE0BaHU CBOWCTB | HUMH, OCHOBHBIC TpeOOBaHHS K O(GOPMIICHHIO PE3YIbTATOB

HCCJIEAOBAHUA CBOICTB
3HACT

YKa3aHHOT'O BEIIECTBA, HE

OKCIICPUMCEHTA

BEILECTB U MaTepHalioB,
npaBwia o0pabOTKH U

TpeOoBaHUI K
opopMIIEHHIO  PE3YJILTATOB

odopmtenns skcnepumenTa u HopMm Th

pe3ynbTaToB  paboTHI,

Hopmbl Th

VmerTsb: YMeeT mpoBOAUTH NPOCTOH | YMEET BBINOJHATh JEMOHCTPATHUBHBIE OMBITHI [0 XWUMUU;
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MpOBOAUTH IpOCThIC
XUMHYCCKUC OIIBITHI II0

aHaaW3 W OJHOCTAJIUMHBIN
CUHTE3 no TOTOBOM

OJIHO- U ﬂByXCTaHHﬁHLIﬁ CHHTC3 I10 npe,unaraeMoﬁ MECTOOUKE
C BBIXOJAOM I1ECJCBOI0 IMPOAYKTa COIIACHO 3asBJICHHOMY B

npeiaracMbIM MeToAuKe 0e3 Oo(OpMIICHHS | METOAMKE; MPOBOANTH KOMIUICKCHBIM aHAIHU3 U MCCIICIOBAHUC

METOIUKaM MPOTOKOJIA OTBITOB CBOMCTB TMONYYEHHBIX BEIIECTB U MAaTepualioB. YMeer
oopMIIsITE pe3yibTaThl IKCIEPHUMEHTa B COOTBETCTBHU C
3as1BJICHHBIMU TPEOOBAHUSIMHU

Bnanets 6azoBbiMH | Briazeer HaBblkamMu CHHTe3a, | Biajeer HaBbIKAMH CHHTE3a, HWIACHTH(UKAIMKA U W3yUCHUS

HABBIKAMHU TPOBEJCHUS | WACHTHU()HUKAIUU M U3YYCHUS | CBOHCTB BCIIIECTB u MaTepHaloB, MPaBHIBHOTO

XUMHYECKOTO CBOWCTB OTJIICNIBHBIX | MPOTOKOIUPOBAHUS OTBITOB

JKCIICPUMCHTA U | BEIICCTB

odopmicHus ero

pe3yIbTaToOB

OIIK-6 3HaHMeM HOPM TEXHHKH O€30MacHOCTH M YMEHHEM pealn3oBaTb WX B Ja0OpaTOpHBIX H

TEXHOJIOTHUYICCKHUX YCIIOBUAX

IInanupyemslie
pe3yabTaThl O0yUCHUS
(noxasarenn He 3auteno 3a4yTeHo
JIOCTHKEHUST 3a/1aHHOTO
YpOBHS OCBOCHHUSA
KOMIIETCHIIHIA)
3HaTh: He 3HaeT OCHOBHBIC | 3HACT MPHUHIUIEI OTIPEICICHUS IKOJIOTHIECKON Oe30MacHOCTH
OcHOBHBIE XapaKTepUCTHKH U CBOMCTBA | MPOM3BOJICTB, METOABI MIPEIOTBPAIICHISI BO3ZMOXKHBIX aBapHid
XapaKTePUCTHKH 7 | KOMIIOHCHTOB ~XHUMHYECKHIX
CBOWCTBAa KOMITOHEHTOB | MPOW3BOACTB,  THIIBI U
XAMHYECKHIX CTCTICHb BO3ICHCTBUSA
MPOU3BOJCTB; THUIBI M | XUMHUYECKUX MPEANPUITHIA
CTETIEHb  BO3JCICTBUA | HA OKPYXKAIOIIYI0 Cpeay;
XUMHYECKHUX MpaBuiIa paboThI Ha
pePUSITHIA Ha | 00OPYJAOBaHUM U TEXHHUKH
OKpY)KaIOIIyl0  cpexdy; | 6e3omacHOCTH
nmpaBmia  paboOTHl  Ha
000pyIOBaHUH u
TEXHUKH 0€30T1aCHOCTH
YMmeTb: He ymeer wcmonp3oBath | YMeeT ONMpenesaTh PUCKH;, MPEIBUACTH TOCICIACTBHS aBapHH,
HCIIOJIb30BATh TeXHUUYECKHE CPENCTBA ISl | BO3HUKAIOIIHME B Pe3ylibTaTe OTKa3a paboThI anmapaTyphl
TEXHWMECKHE  CPEICTBA | yayienerys OCHOBHBIX
Ui U3MepeHus HapaMeTpoB
OCHOBHBIX TapaMeTpoOB
TeXHONOIHIECKOro TEXHOJIOTHYECKOTO
npouecca mporiecca
Bnanerts: He Bnageer HaBbikamu | Brmageer  MeromamMm — pacdeTta  PHCKOB — XUMHYECKHX
HaBbIKAMHK  paboThl Ha paboTel Ha XUMHYECKOM | MPOU3BOJICTB. [TpuHuunamu JIMarHOCTUKH XHUMHKO-
XUMHYIECKOM 000pynOBaHUH, TEXHOJOTMUECKON CHCTEMBI
000pyIOBaHUH, i
A — MPUHIUITIAMA pacuéra
TeXHONOIHIECKIX TEXHOJIOTHUECKHUX PEKUMOB
PEKUMOB
IIK-2 BmameHweM HaBBIKAMH WCIOJIB30BAHHUS COBPEMEHHOW ammaparypbl IPH TMPOBEACHUH HAYYHBIX
HUCCIIEIOBAHUN
IInanupyemsie
pe3yNbTaThl 00YICHHS
(mowasarei He 3auteno 3aureHo
JIOCTKEHUS 32/IaHHOTO
YpOBHS OCBOCHHUS
KOMITETEHIIH)
3HaTh: He 3naer obGopymoanume u | CaMOCTOSITEIBHO  MOIKJIIOYACT KOMIIOHEHTHI  MPHUOOPOB.
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00opyaoBaHue u
HpOTpaMMBbI
npejHa3HaYeHHbIE IS
NPOBEICHUST CHHTE3a M
HCCIIEZIOBaHNE
paznuuHbiX X cBOICTB
BEILIECTB.

MPOrpaMMbl
nperHa3HaYeHHbIE LIS
MpOBEJICHUSI ~ CUHTE3a U
WCCIICIOBAaHUE  PA3JIMIHBIX
DX CBOICTB BEIIECTB.

Hmeer mpezncraBiieHHss O HOPMaJbHOM U KPHUTHYECKOM
pexxumax (YHKIIMOHUPOBAHUSL. Cnocoben
JIMarHOCTHPOBATh INPOCTHIE OMIMOKKA NMPUOOPOB M NIPOrpaMm

ux

YIpaBIeHUS

YMerb: He yMeeT mpoBoauTh | CaMOCTOSTENBHO OCYLIECTBISET BCE ITalbl 3KCIIEPUMEHT Ha
HPOBOUTH JKCIICPUMECHT HA HAyYHOM | HAYYHOM OOOPYIOBaHHU, IPOBOJMUT 00PaOOTKY Pe3yabTaTOB U
OKCICPUMEHT Ha | o0GopymoBaHMM, NPOBOJAMTH | M3MEPEHUH C  HCMOJL30BAHUEM  CTEHUATM3MPOBAHHBIX
HayHHOM 00paboTKy pe3y/lbTaToB M | KOMIBIOTEPHBIX IPOIPaMM.
000pyI0BaHUH, 9
MPOBOINTE  06paGoTky | TSMEPCHHH ¢
Pe3yJIbTaTOB 1 | MCIONB30BaHNEM
HgMepeHI/H‘/'I C | CHCHUATM3UPOBAHHBIX
HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX POTrpamM.

CHeUAIM3UPOBAHHBIX

KOMIIBIOTEPHBIX

MIPOrPaMM.

Bnaners OCHOBaMHU | 3aTpyaHsieTcs B moArotoBke | CamMOCTOSITETFHO CIOCOOEH OCYHIECTBUTh TOJHBIA  LIUKI

MpOoOOMOATOTOBKY IS
MPOBEACHUS Pa3TUIHBIX
(HhU3UKO-XUMHYECKUX
AHaJIN30B
Bnanets
HaBBIKAMU PaOOTHI
CHCTIHATH3UPOBAHHBIM
HAYYHBIM

Ha4dYaJIbHBIMHU
Cco

obopynoBaHueM

npo6 W  00BEKTOB  JUIs
HOCIIEIYIOLIEr0
HCCIICIOBAHUSL.
3arpynHseTcss B HOPSIKE
BKJIFOYCHHSI W BBIKITIOUCHUS
npubopa, CHATHH MOKa3aHUI

MU3MepeHuit

POOOIOATOTOBKU
CnocobeH K TIIPOBEIEHHIO TMOJHOIO IIMKJIa paboT Ha
CTICIAAT3UPOBAHHOM

HayyHOM  00OpYyIOBaHUH

MPOBCACHUHN 3KCIICPUMCHTOB HEBBICOKOU CIIOXKHOCTH

npu

[IK-3 noHuMaHHEeM OCHOBHBIX 3aKOHOMEPHOCTEH pa3B

UTUS XUMHYECKOU HayKH, BJIaICHUEM CHCTEMOM (byHI[aMeHTaJ'ILHBIX

XUMUYECKUX TOHITHH 1 METOJOJIOTHYCCKUX aClICKTOB XUMUH, (l)OpMaMI/I 1 METOJIaMH HaY4YHOT'O IMO3HAaHUA

IInanupyemblie
pe3yabTaThl 00yUCHHS
(nmokazaTenu
JIOCTIDKEHUS 3aJJAaHHOTO
YPOBHS
KOMITETEHITHI)

OCBOCHMUA

He 3aureno

3aureno

3HaTh:
OCHOBHBIE TIOHATHSA U
3aKOHBI XUMUU

He
TIIOHATHUA U 3aKOHBI XUMHUHU

3HACT OCHOBHBIC

CdopmMupoBaHHOE U CUCTEMATU3UPOBAHHOE MPEJICTABICHHUE O
XUMUYECKOW HayKe

YMmeTn:
IIpumeHATH OCHOBHBIE
3aKOHBI XUMUH

He  ymeer  mpumeHsTH
OCHOBHBIE 3aKOHBI XUMUU

CdopMupoBaHHOE yMEHHE pElIaTh CTaHAAPTHHIE 3a/1a4d Ha
npuMeHeHne (yHIaMEHTAIBHBIX XHMHUYECKHX MOHSATHH U
3aKOHOB

Bnanets:
Cucremoit
(hyHIaMEeHTAITbHBIX
MMOHSTHI XUMUH.

He Bmageer  cucremoit
(yHIaMEHTATBHBIX TOHATHH
XUMUH.

YcnemHoe u CHUCTEMHOC BJIaJICHUC CHCTEMOM

@yHHaMCHTaJ’IBHHX XHMHYCSCKUX IOHATHI

TIK-4 cnocoOGHOCTRIO MNPUMCHATL OCHOBHBIC €CTCCTBCHHOHAYYHBIC 3aKOHBbI IIpH 06Cy>KIleHI/II/I TOJTYUCHHBIX

pe3ynbTaToB

IInanupyemsie
pe3yNbTaThl 00YUICHHS
(mokazarenu
JOCTIDKEHUST 3aJJaHHOTO
YpOBHS OCBOEHHUS
KOMIIETCHIIMIA)

He 3auteno

3aureHo

3HaTh:

OCHOBHBIC 3aKOHBI

He 3HaeTr ocHOBHBIE 3aKOHEI
XUMHUHU U CMEKHBIX HAYK

IlonHple M CcHCTEMHBIE 3HAHUS O C€CTCCTBCHHOHAYYHBIX
3aKOHAaX U 3aKOHOMEPHOCTAX pa3BUTHUA XAMHYIECKON HayKH
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XMMHUH U CMEKHBIX HayK
YmeTs: He yMeeT npuMmeHaTh | ChopMupoBaHHOE YMEHHE pellaTh TUIUYHBIE —3a/adw,
HIPUMEHATE  OCHOBHBIC | oCHOBHBIE CBSI3aHHBIE C IIPUMEHEHHUEM €CTECTBEHHOHAYYHBIX 3aKOHOB U
CCTCCTBCHHOHAYYHBIC €CTECTBEHHOHAYYHbIE 3aKOHOMEPHOCTE} PasBUTHS XUMHYECKOH HAYKU IIPH aHAIU3E
3aKOHBI n
3aKOHBl M 3aKOHOMEPHOCTH | MOJIyYEHHBIX PE3yJIbTaTOB
3aKOHOMEPHOCTH .
pasBuTHs  xummdeckoi | PA3BHTHA XUMHICCKON
Haykn Tpu  aHanuse | HAYKH npu aHajm3e
MOTy4CHHBIX MOJIYYEHHBIX PE3YJIbTaTOB
pE3yJIbTaTOB
Brnanets: He Bnageer OCHOBHBIMH | YCHENIHOE W CHUCTEMHOE BJIaJCHUE HaBBIKAMU NPHUMEHEHUS
OCHOBHBIMM ~ METOAAMH | meTomamMu aHanusa U | OCHOBHBIX €CTECTBEHHOHAYYHbIC 3aKOHBI U 3aKOHOMEPHOCTEH
aHamMsa M 00paboTKH | o6paG0TKH TIOJTyYEHHBIX | Pa3BUTHS XUMHYECKON HAyKd TpHM aHAIU3€ MOJyYEHHBIX
MOJTyYESHHBIX
pe3yJbTaToB pe3yNbTaToB
pe3ysIbTaToB

OIIK-1 criocoGHOCThIO BOCHIPUHUMATD, Pa3BUBATh U UCII0JIb30BATh TEOPETUUYECKHE OCHOBbI
TPaJULIMOHHBIX U HOBBIX pa3/eiioB XMMUHU IPHU peIIeHUH MPpo(hecCHOHAIBHBIX 3a/1a4

IInanupyemsbie Kputepun oneHnBaHus pe3yibTaToOB 00y4eHUsI
pe3yJbTaThl
o0yueHust
Hb OCBOCHMA (mokazatenu 5 3
TeTeHINH JIOCTUKEHUS 4 («xopo1oy) 5 («oTamul
38/IAHHOTO YPOBHS («Hey10BJIETBOPUTEJIBbHO») | (KYAOBJIETBOPUTEIHLHO)
OCBOCHHS
KOMIIETCHIINH )
Bnaners: Bnaneer naBrikaMu noucka | Biageer HaBeIKaMu Bnaneer Bnaneer HaBrbl
HaBBbIKaMu paboThl | y4eOHOI IUTEpaTypHl, B BOCIIPOU3BEACHUS HaBBIKAMHU KPUTHYIECKOTO
¢ y4eOHoi T.4., C HCITOJIb30BaHUEM OCBOEHHOTO yueOHOro CaMOCTOSITEJILHOTO | aHaIM3a y4eOH
JTUTEpaTypoH 1o 3NIEKTPOHHBIX PECYPCOB MaTepuana o OCHOBHBIM | M3yYEHUS WHPOPMAITUH T
OCHOBHBIM XUMUYECKUM OTIENbHBIX OCHOBHBIM a3
XUMHYECKUM JTUCIUITIINHAM pas3ziesnoB y4eOHOH | XMMHH,
JTUCIUTITHAM JTUTEpaTypHI IO (hopMyIHPOBKI
OCHOBHBIM BBIBOZIOB U y4a
- XAUMUYECKUM JIUCKYCCHH TIO
HOCTBIO
JTUCIUIUTUHAM U y4eOHBIM BOTIp
HAMATb, o0cyxIeHus
aTh 1 OCBOEHHOTO
30BaTh MaTepuaia
MICCKUC YMmeTs: VYmeer knaccupuuupoBats | YMeer YMeeT coCTaBIATh | YMeeT
I BBITTOJIHSTh BEIIECTBAa, COCTABIIATh HWHTEPIPETUPOBATh CXEMBI IPOIIECCOB | MMPOTHO3UPOBA
MOHHBIX U CTaHJIapPTHBIE CTPYKTYpHBIE U pe3ynbTaThl C UCTIOJIB30BAHUEM | PE3yIbTAaThHI
pasenos JeicTBUS MIPOCTPAHCTBEHHBIE OTHOCHUTEIIBHO MPOCTHIX | 3HAHUN OCHOBHBIX | HECJIO)KHBIX
pu (xmaccudpukanus | popMyIBI OCHOBHBIX XUMHYECKUX MPOLIECCOB C | XUMHUECKHUX MOCIIeI0BATEN]
M BEIIECTB, KJIACCOB OPTaHMYECKUX U WCTIOJTb30BAaHUEM OOIUX | ITUCIUILINH, HO XUMHYECKUX P
. CHOHapHpIX | COCTABICHHE CXEM | HEOPTaHH4ECKHX MIpeCTaBICHUN n JIOITyCKaeT C y4eToM 0011}
MIPOIIECCOB, COETMHEHHH, Ha3bIBATh 3aKOHOMEPHOCTEH, OTIEIbHBIE 3aKOHOMEPHOC
CUCTEMaTH3aIUs BEIIECTBA B COOTBETCTBHUH C | M3y4aeMbIX B PaMKax HETOYHOCTH MPHU MPOIIECCOB,
JAHHBIX U T.II.) C HoMmeHksatypoir MIOITAK 0a30BBIX XUMHYECKHX (dbopMynrupoBKe H3Y4acMBIX B |
Y4E€TOM OCHOBHBIX TUCTIATIIIH yCIIOBUI OCHOBHBIX
MOHATHAN M 00IINX OCYIIIECTBIICHHS XUMHYECKAX
3aKOHOMEPHOCTEH, TaKMX MPOLECCOB | TUCIUIUINH
(hopMymupyeMBbIX
B paMKax 0a30BBIX
XUMHUYECKUX
JUCLUIINH




Hb OCBOEHMA Ilnanupyembie KpuTepun oueHnBaHus pe3yabTaTOB 00y4eHUsI
YMeTs: YMeeT peliath TUIIOBbIE YMeeT peliath TUIIOBbIE | YMeeT pelaTh VYmeer pemiath
peliaTh TUIMOBbIC | 3a7aud U3 0a30BEIX KYpCOB | 3a/a4d U3 0a30BBIX KOMOMHHMPOBAHHEIC | MOBBIICHHON
y4eOHbIE 337291 XUMHH, HO JOITyCKaeT KYPCOB XHMHHU 3aa4d U3 0a30BBIX | CIIOKHOCTH W3
0 OCHOBHBIM OTJIeNbHBIE OMNOKN KYPCOB XHMHUHU 0a30BBIX KypC(
(6a30BBIM) XUMUHU
XUMHYECKAM
JTUCTIMTIITTHAM
3HaTh: 3aTpyaHseTCs B HNwmeer npeacrasnenue o | Umeer Nwmeer yeTkoe,
TEOPETUIECKHE oTpeieTIeHnH 0a30BBIX COJIep’KaHUM OTAETBHBIX | MPEICTaBICHUE O IIEJIOCTHOE
OCHOBBI 0a30BBIX | MTOHATHH U OPMYIHPOBKE | XUMHUYECKUX AUCIUIUINH, | COAEpPKaHHUH MIpPEeICTaBICHU!
XUMHYECKUX OCHOBHBIX 3aKOHOB XUMHH | 3HAE€T TEPMHUHOJIOTHUIO, OCHOBHBIX CcoepKaHUU
TUCTIATIITIH OCHOBHBIE 3aKOHBI Y4e0HBIX KypCOB OCHOBHBIX
XUMHH, HO JIOITyCKAeT 10 XUMHH, 3HAET XUMHYECKUX K
HETOYHOCTH B TEPMUHOJIOTHIO, 001X
(hopmynmpoBkax OCHOBHBIE 3aKOHBI | 3aKOHOMEPHOC
Y IOHUMAeT XUMHYECKAX
CYIIHOCTh OOIIMX | MPOIECCOB,
3aKOHOMEPHOCTEH, | M3y4aeMbIX B [
M3y4aeMbIX B OCHOBHBIX
pamKax 0a30BBIX XUMUYECKUX
XUMHAYECKAX TUCTTUTLTAH
JUCITUTUTHH
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OIIK-2 BiageHuem

HaBBIKaMU

XUMHYECKOI'O

IKCIICPUMEHTA,

CHHTCTHYCCKUMHU H
AHAIUTUYCCKUMU METOJAMH ITOJYUCHUA 1 UCCIICAOBAHNUA XUMHWYCCKUX BCUICCTB U peaxunﬁ

Ilnanupyemble KpuTtepun oneHuBaHusi pe3yJabTaTOB 00y4eHUs
Pe3yJbTaThl
o0y4eHuUs1
YpoBeHb 0cBOEHUS (nokasarenn 2 3 4 5
JIOCTHIKEHMS
KOMIeTEeHIIUH 3A7AHHOTO («HeynoBJeTB | («ynoBaeTBOpP | («X0p | («OTJIAMYH
e — OPHUTEJIBHO») HTEeJIbHO») 01110») 0»)
OCBOCHUSI
KOMITCTCHITAH)
Bmanets Bmaneer Bnaneer Bmane | Bmageer
0a30BBIMH HaBBEIKAMH 0a30BBIMU eT HaBEIKaM
HaBBIKAMH CHHTE3a, HaBbIKAMH HaBBIK | U
MIPOBEICHUS uAeHTH(UKALl | CHHTE3a, aMu CHHTE3A,
XHMUYECKOI'0 WU ¥ U3YYCHUS | UICHTH(UKAIM | CUHTE3 | UACHTU(
SKCIIEPUMEHTA B | CBOWCTB Y ¥ H3YYCHUS a, HKaIlid |
odopmIreHUs OTIEJIbHBIX CBOICTB AIOSHT | U3ydeHUs
ero BEIICCTB HECJI0KHBIX upuKa | CBOWCTB
pe3yIbTaToB BEILECTB IIMM U | BEILECTB
myde |u
HHS MaTtepHual
CBOMC | OB,
TB MIPaBUIIEH
OTJEeI | Oro
BHBIX | IPOTOKOI
KJIaCC | UPOBaHUS
OB OIIBITOB
BeIlleC
TB
OIIK-2 BJIAJICHUEM (martep
HABBEIKAMHM  XMMMYECKOTO HaJIOB)
DKCIIEPUMEHTA, ,
CUHTETHYCCKUMU Hu paBu
AHAJIMTHYCCKUMU JIBHOT
METOaMH IIONIYYEHUS U 0
HMCCIEIOBAHUS XUMHYECKUX 1poTo
BEILIECTB U PEaKLUU KOJIMp
OBaHU
i
OIIBITO
B
VYMeTh: VYmMmeer YmMmeer VYMmeer | YMmeer
MPOBOJIUTH MIPOBOJIUTH MIPOBOJUTH MPOBO | BBIMOJIHST
MPOCTHIE MPOCTOM OJIHO- U JINTH b
XAMHUYECKHE a”aau3 u NBYXCTaIUWHBI | OJTHO- | JEMOHCTP
OIIBITHI I10 OTHOCTAAUUH | ¥ CHHTE3 II0 u aTHBHBIC
NpeaJiaraéMbIM | b CHHTE3 IO | MpeAJIaraeMoil | ABYXC | OMIBITHI IO
METOUKaM TOTOBOM METOJUKE C Tagu¥l | XMMHH,
METOJUKE 0€3 | BBEIXOIOM HBIH OIHO- U
odopmiteHUS LIEJICBOr'O CUHTE3 | IBYXCTaJl
MPOTOKOJIA MPOIyKTa o WAHBINA
OIIBITOB MeEHee 5 npeas | CUHTE3 MO
(«otmuuno»)0 | araem | mpemiara
% ot on eMoi
3asBJICHHOTO B | METOJ | METOIUKE
MCTOIHUKE; HKEC |C
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aHanmu3 BBIXOJI | BBIXOZIOM
MOJTYYEHHOT'O oM LIEJIEBOTO
BEIIECTBA LeNeB | MpOoIyKTa
OJTHUM 13 oro COTJIACHO
CTaHJapTHBIX npony | 3asBIICHH
METO/IOB. KTa OMYy B
Homyckaet Oornee | MeToaMKe
OTIEIIbHBIE 5 X
OIMOKH NpU («oTn | mpoBOAMT
ohopMITEeHUN AYHO» | b
MIPOTOKOIA )0% KOMIUIEKC
JKCIIEpUMEHTa | OT HBIN
3asBIIe | aHAIU3 U
HHOTO; | MCCTIEIOB
WICHT | aHue
nduka | CBOMCTB
U0 U | TIOJTyYeHH
uccie | bIX
JIOBaH | BEIIECTB
ue u
CBOIiC | MaTepuai
TB OB. YMeeT
nojiyd | oopmist
€HHBIX | Th
BEIleC | pe3ysbTaT
TB U BI
MaTep | SKCIepuM
HajoB. | €HTa B
YMeer | cOOTBETCT
odopmM | BUH C
TSITh 3asIBJIICHH
pe3yib | bBIMU
TaTel | TpeboBaH
JKCIIe | USMH
pUMeH
Tac
Hebo
BIITUM
KOJIHY
€CTBO
M
3aMeq
aHui
3HaTh: 3arpynusiercst | Mmeer obmee | 3Haer | 3Haer
CTaHJIapTHEIC B BBIOOpE NpeJICTaBIeHUE | CTaHJ | CTaHAAPT
METOABI MeToAa 0 MeToAax apTHBI | HbIE
MOy YEHUS, MOJyYeHUs, MOy YCHUS, e METO/IBI
uACHTUGHUKAUK | uaAeHTH(UKAL | UAEHTHU(UKAOM | METOA | TOIyYeHH
uu WU U uu BI s,
WCCIIEIOBaHHUS UCCIIE/IOBAHUS | UCCIICIOBAHUS | TIONMYY | UAEHTH(D
CBOMCTB CBOIICTB CBOIICTB CHUS, HKalud |
BEIIECTB U YKa3aHHOTO OTJENBHBIX WJICHT | MCCIEN0B
MaTepHaloB, BEIIECTBA, HE | KJIacCOB upuka | aHus
paBuiIa 3HaeT BEIIECTB, UM U | CBOMCTB
00paboTKH U TpeOOBaHUI K | MpaBUIIax ucciie | pa3iIM4yHbI
o opMIICHHUS ohopmIleHHI0 | O€30macHOTO JIOBaH | X TPYIII
pe3yabTaTOB pe3yIbpTaToB oOparieHus ¢ us BEILIECTB
paboThl, HOPMBI | SKCHEPUMEHTa | HUMU H CBOHC | W
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Tb

u HopMm Th

crocobax
MPEICTaBICHUS
pe3yIbTaToOB
SKCIIEPHMEHTA

TB
pasznu
YHBIX
TPy
BeIIEeC
TB U
MaTep
HAaJIoB;
npaBu
na Th
npu
pabort
ec
HUMH,
OCHOB
HBIC
Tpebo
BaHHUs
K
odopm
JICHUIO
pe3yJib
TaTOB
JKCIIe
pyMeH
Ta, HO
JI0TyC
Kaer
oTaen
bHBIC
HETOY
HOCTH

MarepHa
OB;
MpaBuIa
TEXHUKU
Oe3omacH
OCTH TIpH
pabote ¢
HUMH,
OCHOBHBIE
TpeboBaH
ust K
odopmite
HUIO
pe3yabTatT
OB
IKCIIEPUM
eHTa

OIIK-6 BrageHreM HOpMaM# TEXHUKH O€30MTaCHOCTH U YMEHHEM PEan30BaTh UX B
71a00paTOPHBIX U TEXHOJIOTHYECKUX YCIOBUAX

IInanupyemsbie | Kpurepun oneHnBaHusA pe3yJIbTATOB 00y4YeHHS
YpoBennb pe3yJbTaThbl
OCBOCHMA o0y4eHusn 2 3 4 5
KOMNETECHIHH («Hey10BJIETBOPH | (KYAOBJIETBO | («XOPOLIO | (XOTJIMYH
TEeJIbHO») PHUTEJIBHO») | ») 0»)
Bnaners Bnaneer Bnaneer Bnaneer Bnaneer
HaBBIKAMU pabOThl | MPOCTEHITUMHU 0a30BbIMHU METOJaMHU | METOJlaMU
Ha XUMHUYECKOM HaBbIKaMU padOThl | HABBIKAMU BbIOOpa pacuera
OIIK-6 — o0opyoBaHuy, Ha XUMUYECKOM paboThI Ha paloHan | pUCKOB
BJIaJICHUEM IPUHLIAIIAMUA 000pyI0BaHUH, XMMHUYECKOM | BHBIX XUMHYECK
HOpMaMHU TEXHHKH | pacuéra MPUHIIUIIAMU 000py/ZI0BaHU | TEXHOJOT | UX
0€30MaCHOCTH U | TEXHOJIOTHYECKUX | pacuéra u, WYECKUX | IIPOU3BOJIC
YMEHHEM PEKUMOB TEXHOJIOTUYECKHUX | IPUHLUIAMH | CXEM TB,
peann3oBaTth UX B PEXKUMOB, HO pacuéra IPOU3BOJ | MPUHIUIA
1ab0paToOpHbIX U JIOTTYCKaeT TEXHOJIOTHYEC | CTBA U MU
TEXHOJIOTHYECKHUX OLIMOKH KHMX PEKUMOB | METOJIaMHU | INarHOCTU
YCIIOBUSAX U IONyCKaeT | yTHiu3al | Ku
HeOOIbIIIHe uu XUMHUKO-
HETOYHOCTHU OTXOJI0B | TEXHOJIOTH
MIPOU3BOJ] | YECKOM
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CTBa CUCTEMBI
YmeTs: Ywmeer Ywmeer Ywmeer Ymeer
UCIIOJIb30BaTh UCIIOJIb30BATh MCIIOJIb30BaTh | BHIOMPAThH | OMpenessT
TEXHUYECKUE npocTeuime OCHOBHBIE TEXHUYEC | b PUCKH U
cpeiacTBa TEXHUYECKUE TEXHUYECKUE | KHE MpeABUICT
U3MEpEHUS CpeacTBa s CpeICcTBa sl | CpeicTBa | b
OCHOBHBIX MU3MEPEHHUS psJia U3MEPEHUS u MOCJIC/ICTB
napaMeTpoB apaMeTpoB psana TEXHOJIOT | WSl aBapuH,
TEXHOJIOTHYECKOT0 | TEXHOJIOTHYECKOT | TapaMeTpoB Uu C BO3HHKAIO
mporecca 0 mpotiecca, HO TEXHOJIOTHYEC | YIEeTOM M€ B
JIOTTyCKaeT KOT0 Oe3omacH | pe3ysibTaT
OILINOKHU mpolecca, Ho | OCTH HX € OTKa3a
JIOTTyCKaeT NPUMEHEH | paboThI
HeOOoIbIINe usi anmnaparyp
HETOYHOCTHU Bl
3HATL: OCHOBHBIE 3aTpyaHseTcs B Hmeer oOmee | 3Haer 3HaeT
XapaKTePUCTUKU U | 3HAHUU MIPEACTABJICH | OCHOBHBIC | MPUHIIUIIBI
CBOICTBa OCHOBHBIX ue 00 OPUHLIUAIL | OTpe/esieH
KOMITOHEHTOB XapaKTEPUCTUK U | OCHOBHBIX BI ust
XUMHYECKHUX CBOIICTB XapaKkTepUCTH | OpraHu3a | SKOJOruye
MIPOU3BOICTB; TUTIBI | KOMIIOHEHTOB K 1 CBOWCTB 1017071 CKOM
U CTENEHb XUMHUYECKUX KOMITOHEHTOB | XUMHUYECK | 06e30MacHo
BO3JICUCTBUS MIPOU3BOJICTB; XUMUYECKUX | OTO CTH
XUMHYECKHUX TUTIOB U CTENIEHU | MPOU3BOJICTB; | MPOU3BOJ | MPOU3BOJIC
MNPEANPUATHI Ha BO3JECHCTBUS TUIIOB U CTBa, TB,
OKPY>KaIOIIYIO XUMUYECKHUX CTEeTNeHn peryiaMeH | METOJIbI
cpeny; mpaBuia NpEANpPUITHI HA | BO3ACUCTBUS | T U MpeaoTBpa
paboThl Ha OKPY>KaIOIIIYIO XUMUYECKUX | TEXHUYEC | IIECHUS
000pyOBaHUU U cpeny; nmpaBuia NpEeANpPUITHI | Kue BO3MO’KHBI
TEXHUKH paboThI Ha Ha CpencTBa, | X aBapui
0e30MacHOCTH 000py/ZIOBaHUU U | OKpY’KaloIly | HE0OXO0au
TEXHUKH 10 cpeny; MBbIE JIJIs1
Oe3omacHOCTH npaBuja KOHTPOJISI
paboTHI HA u
000pyI0BaHU | yIpaBlieH
U ¥ TEXHUKU | UA
0€30macHOCTH | TEXHOJIOT
UYECKUM
MPOIIECCO
M
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IK- 2 BiagenueM HaBbIKaMU UCIIOJIB30BAaHUS COBPEMEHHOM anmaparypsl IPU MTPOBEICHUH HAYYHBIX

HCCIIEIOBAHU I
[Lianupyem Kputepuu oneHuBaHus pe3yabTaTOB 00y4eHUsI
Yposennb Lie
OCBOEHMS 2 3 5
xommerenmun | POYAPTATREL 1 ((yeynoBierso | («yaoBierBo 4 («xopowo») («oTIHMYHO
0by4enus PHTEIBLHOY) PHTEILHO») »)
Buaners: 3arpynusercsa B | Bemmonnser | CaMocTosATENBHO Camocrosite
OCHOBaMH MOJIrOTOBKE OTJENbHBIC BBITTOJTHSET JHHO
npo6onoAroTo | mpod u ornepanvu B | OOJIBIIMHCTBO CTIOCOOCH
BKH JISI 00BEKTOB JJIsI Xoj1e orepanui B Xo/1e OCYIIECTBUT
MIPOBE/ICHUS MOCIEAYIOMETO | MPOOOMOATOT | MPOOOMOATOTOBKH b TTOJIHBIN
pa3IMYHBIX UCCJICIOBAHMSI. | OBKH. MPOCTHIX OOBEKTOB | LUK
bu3uKo- mpobonoaro
XUMHYCCKHX TOBKH
aHaJIN30B
[1K-2 Brnaneauem
HABLIKAMI Buaners: 3arpyansiercs B | [IpoBoaut CamocTosTenbHO CrnocobeH k
HAYaIbHBIMH | TIOPSIIIKE U3MEPEHUs, | TOTOBUT MPUOOP K MIPOBE/ICHU
WCIIOJIb30BAHUS
. HaBBIKAMU BKJIFOUCHUS U He croco0eH | 3aIrycKy, 10 TIOJTHOT'O
COBPEMEHHOM
paboThI cO BBIKJTFOUCHHSI U3MCHSTh KOHTPOJIMPYET U [UKJIa
anmaparypsl Ipu
HPOBCICHHH CIIeLUATU3UPO | mpudopa, napameTpbl A3MEHSIET pabot Ha
HAVIHBIX BaHHBIM CHATHH npudopa. napameTpsl Ipudopa | CreHUaTu3H
1 . HAyYHBIM MOKa3aHUu’ B XOJIe POBaHHOM
UCCIICIOBAaHHIA .
000py/IoBaHU | U3MEPEHUI IKCIIEPUMEHTA. HAyYHOM
eM o0opynoBaH
WU TIPH
MIPOBEJICHU
"
SKCIIEPUMEH
TOB
HEBBICOKOH
CIIO)KHOCTH

15




YMers: 3arpynusercsa B | IIpoBoaut IIpoBoaut Camocrosite
MPOBOAUTH MIPOBEICHUU OTJIeIbHbBIE OTJIeNIbHbIE JIBHO
HKCIEPUMEHT | SKCIIEPUMEHTA orepanyy B | ONEpalUu B XOJe OCYILIECTBIIS
Ha HAYYHOM Ha HAYYHOM XoJie JKCIIEPUMEHTa Ha €T BCe
o0opyoBaHu | 00OpyAOBaHUU AKCIIEPUMEHT | HAYyYHOM STaIbl
U, IPOBOJIUTh | UCIIOJIL30BAaHUU | @ HA HAYYHOM | 00OpynoBaHuU O€3 SKCIIEPUMEH
00paboTKy CIIeIIUATIM3UPOBa | 000pyIOBaHH | 0OpaOOTKH T Ha
pe3ysIbTaTOB U | HHBIX IporpamMMm | U 0e3 pe3yabTaToB HAYYHOM
HU3MEPECHHM C 00paboTku HU3MEPCHHH B o0opyoBaH
UCIIOJIb30BaHU pe3ybTaTOB | CHENMAIM3UPOBAHH | UH,
eM U3MEPEHUI B | bIX KOMIIBIOTEPHBIX | IPOBOJUT
CHELHATHU3UPO CHEeUHAIU3Up | MPOrpaMMax. 00paboTKy
BaHHBIX OBaHHBIX pe3yNbTaTo
KOMIIBIOTEPHBI KOMITBIOTEPH BU
X TIpoTrpamm. BIX U3MepeHuit
porpaMMax. C
HCIIOJIb30Ba
HUEM
CTICIUATH3H
POBaHHBIX
KOMITBIOTEP
HBIX
IPOTPaMM.
3HaTh: 3arpyansiercsa B | Camoctosren | CaMOCTOSATENBHO CamocrosiTe
000py/I0BaHU | ONpEAEIEHUU U | bHO orpenenser JHHO
eun Ha3HAYCHHUH ompezenseT | KOMIIOHEHTHI MOJIKJII0Yae
MIPOTPaMMBI KOMITOHCHTOB KOMITIOHEHTHI | IpuOopoB. MimeeT T
npenHazHayeH | mpubopa u npubopoB MPEJICTaBICHUS O KOMITOHEHT
HBIE IS MIPOTPaMM. Nmeet HOPMaTbHOM BI
NIPOBEICHUS NIPEICTAaBIICH | PEXKUME UX npuOOpOB.
CUHTE3a U us o ¢dbyakmonupoBanus. | Mmeet
UCCIIEJOBaHHE HopMmanbHOM | [Ipumensier npeJcTaBie
pa3IMYHBIX peXUME UX KOMIIBIOTEPHBIE HUS O
¢buzuko- (GYHKIIMOHUD | IPOrpaMMBI JUIs HOPMAJIBHO
XUMHYECKHUX OBaHMS MPU | yIIpaBICHUS M U
CBOWCTB MIPOBEICHUN | IPUOOPOM KPUTHYECKO
BEIIIECTB. OTJIeTbHBIX M peKuMax
onepaunuii Hux
GyHKIIMOHU
pOBaHMsSI.
Crnocoben
JTUArHOCTHUP
OBaTh
POCThIE
OIUOKHU
npubOpoB U
porpaMMm
yTIpaBJICHHUS
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IIK-3 Bmanenuem cucremMon pyHIaMEHTATBHBIX XUMUYECKHUX MTOHATHN U METOI0JOTHYECKUX
ACIICKTOB XMMHH, (bOpMaMI/I U MCTOJaMHU Haquoro IIO3HAHUA

IInanupyemsl Kpurtepun oneHuBanus pe3yibTaToB 00y4eHHUs
YpoBeHb € pe3yJibTaThl
OCBOCHHA 00yueHus 2 3 4 5
KOMIIETeHIHH («Hey/10BJIeTBO | («y10BJIEeTBOPUTEIBHO («x0poII0») («OTJIMYH
PUTEJIBHO») ») 0»)
Buaners: ®parmeHnrapHoe | B nenom ycnemnoe, Ho | B nenom Ycnemnoe
Cucremoit BJIAJICHUE HE CHCTEMHOe YCIIEIIHOE, "
dbyHgamMeHTany | cuCTeMOi BJIaICHUE CUCTEMOM HO CHCTEMHO
HBIX MIOHATUH | GyHAAMEHTAIbH | (GyHAAMEHTAIbHBIX coleprkauiee | e
XUMUH. bIX XMMHUYECKUX | XUMUYECKUX MTOHATUH | OTJEIIbHBIE BJIa/ICHUE
MOHATUI MPOOEITBI WK | CUCTEMOM
COIIPOBOXAA | yHAAMEH
Io1EeeCs TaJbHBIX
OTIENBbHBIMU | XMMHYECK
omuOKamMu ux
BJIaJICHUE MOHATHH
CUCTEMOM
dbyHnamenTa
JIBHBIX
XUMHYECKHUX
MK-3 MOHATUHI
BIIAJICHUEM YMers: Yactuuno B nenom ycnemno, Ho | B nenom Cdhopmup
CUCTEMOH [TpumensTH OCBOEHHOE HE CHCTEMHOEe YMEHHUE | YCIICLIHOE, OBAaHHOE
(yH1laMEHTaJIbH | OCHOBHbIE yYMEHHE pelIaTh | peuarb CTaHJapTHbIE HO YMEHHE
BIX XMMHUYECKUX | 3aKOHBI XMMHH | CTaHJApTHbIE 3a/la4y Ha IPUMEHEHHE | COZAEpXKalllue | pelarb
MOHATUH U 3a/1a4M Ha (yH1aMeHTaJIbHbIX OTJEJIbHbIE CTaHJIapTH
METOJI0JIOTUYEC IIPUMEHEHHE XUMHUYECKHUX MOHATHHA U | TPOOEIIbI bI€ 3aJ1a4H
KHX aCleKTOB (yH1aMEHTaJIbH | 3aKOHOB YMEHHE Ha
XUMHH, BIX XMMHUYECKHUX pemars IIPUMEHEH
dbopmamu 1 MOHATUH U CTaHJapTHbIE | H€
METOJIaMHU 3aKOHOB 3aJla4M Ha bynnameH
HAy4HOTO IIPUMEHEHHUE | TaJbHBIX
MO3HAHUS dbyHIaMeHTa | XMMHYECK
JBHBIX ux
XUMHUYECKUX | MOHATHUH U
MOHATHH U 3aKOHOB
3aKOHOB
3HaTh: 3HaHUS HOCSAT 3HaHue 0a30BbIX U B nenom Cdopmup
OcHOBHBIE (parMeHTapHbIN | MOHATHI U 3aKOHOB chopMupoBa | OBaHHOE U
HOHSTHA U XapakTep XUMHYECKON HayKH. HHBIE 3HAHUS | CUCTEMATH
3aKOHBI XUMUHU 0 cucreme 3UpOBaHH
dbyngamenTta | oe
JIBHBIX MpeiCTaBI
XUMHUYECKUX | €HHE O
MIOHSTHH, XUMHYECK
CoJIepiKalllke | Ol HayKe
HEKOTOpHBIE
POOETIBI.
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ITK-4 criocoOHOCTHIO TPUMEHSITH OCHOBHBIE €CTECTBEHHOHAYUYHBIE 3aKOHBI IPH 00CYKICHUN
IIOJIy4YEHHBIX PE3yJIbTaTOB

Kpurepun oueHuBaHusi pe3yJbTATOB 00y4YeHUsI

YpoBeHb
Inanupyembl 3
OCBOCHIL | ¢ hesyabTatThl 2 S5
KoMneTeHuu o0y4eHust («Hey10BJIETBO («ynosae 4 («xopouio») («oTIUYH
" PHUTEJIBHO») TeopHTe 0»)
JIbHO»)
Buaners: ®parmeHnrapHoe | B nenom | B menom ycnemunoe, | YcnemHo
OCHOBHBIMH BJIa/ICHUE YCIICLTHO | HO cojepiKaiee eu
METOAAMHU HaBBIKAMU €, HO He OTJeNbHBIC TPOOENIBI | CHCTEMH
aHaJIu3a u aHaIu3a u CHUCTEMH | WIH oe
00paboTku o0paboTku oe COTMPOBOXKAAIOIICECS | BIIAJCHHE
MOJIyYEHHBIX pe3yabTaToB BJIQJICHUE | OTIEJIbHBIMU HaBBIKaM
pe3yNIbTaTOB HaBbIKAM | OIIMOKaMU BJaJIeHUE | U
¥ aHAJIM3a | HABBIKAMU aHAIHM3a U | IPHMEHE
u 00paboTKu HUS
00paboTK | pe3yJIbTaTOB OCHOBHBI
u X
pe3yJsbTar €CTECTBEH
OB HOHAYYH
bIC
3aKOHBI U
3aKOHOME
pHOCTEN
K -4 pa3BUTUSA
CIIOCOOHOCTh RUMHHCCK
Ol HayKu
10 IPUMEHSTh pu
OCHOBHbIE
€CTECTBEHHO ananse
HayaHbIC MOJIy4E€HH
3aKOHBI TIPH bIx
pe3ynbTar
00CyXJIeHNH o
ggf;;:;?j;( YMers: YactuuHo B nennom | B nenom ycnemuoe, | Chopmup
PUMEHSTh OCBOCHHOE YCIIELIHO, | HO COofep aline OBaHHOE
OCHOBHbIE yMeHue HO He OTJIeNIbHBIE TPOOEIIbl | YMEHHUE
€CTeCTBEHHOHA | IPHUMEHSTh CHCTEMH | YMEHUE pelaTh pemarp
y4YHBIE 3aKOHBI | €CTECTBEHHOHAY | 0€ TUIMYHBIC 33/1a4H, TUTTUYHBI
u YHBIE 3aKOHBI yMeHHue CBSI3aHHBIE C € 3a/1a4H,
3aKOHOMEPHOC peuaTth 00paboTKOil 1 CBSI3aHHBI
TH Pa3BUTHS TUNIAYHBI | aHATU30M ec
XUMHUYECKOH € 3a/1a4M, | MOJYYEHHBIX pUMeHe
HAYK{ TIpU CBSI3aHHBI | PE3YJIBTATOB HUEM
aHayn3e ec €CTECTBEH
MOJIy4YEHHBIX 00paboTK HOHAY4H
pe3ynbpTaToOB ol BIX
aHaJIN30M 3aKOHOB U
MOJIy4€HH 3aKOHOME
BIX pHOCTEU
pe3ynbTar pa3BUTUSA
OB XHUMUYECK
0l HayKH
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pu

aHaJIM3e
MOJTy9eHH
BIX
pe3yabTaT
OB
3HaTh: Hmeer 3HaeT 3HaHue 0 IlonabIC
OCHOBHEIE MPEACTABICHUE | HEKOTOPHI | €CTECTBEHHOHAYYHBIX | H
3aKOHBEI XMMHH | 00 OCHOBHBIX e 3aKOHax U CHCTEMHBI
M CMEXHBIX XAMHYECKHAX MOHATHS | 3aKOHOMEPHOCTSIX ¢ 3HaHUs
HayK 3aKOHax Y 3aKOHBI | Pa3BHUTHSA 0
XUMHUHM U | XUMHYECKON HAYKH B | €CTECTBEH
CME)XHBIX | LIEJIOM ITOJIHBIE, HO HOHAYYH
HayK COJIepKaT HEKOTOPHIE | BIX
poOebl. 3aKOHax U
3aKOHOME
PHOCTSIX
pa3BHUTHSA
XAMHYECK
O HayKH
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Kpurepusimu oneHuBaHUs SIBISIOTCS Oajibl, KOTOPbIE BBICTABIAIOTCS IPEIOAaBaTeNieM 3a BUIbBI
JesITeIbHOCTH  (OLIGHOYHBIE CpEeACTBA) IO HMTOraM M3y4deHUs MoOAyJed (pa3fgenoB AWCUUILIIMHBI),
NEPEYNCIICHHBIX B PEHTUHI-TUIaHEe AMCLMIUIMHBI (A7 SK3aMEHa: TeKyIIUH KOHTPOJib — MakcuMyM 40 6asios;
PyOEXKHBII KOHTPOIE — MakcuMyM 30 GaiioB, MOOMIpUTENbHBIE O0aTbl — MakcuMyM 10; ayist 3adera: TeKymui
KOHTPOJIb — MakcuMyM 50 OayioB; pyOeKHBIH KOHTPOJIb — MakcuMyM 50 OaijioB, MOOIMIPUTEIbHBIE OalIbl —
MakcumyMm 10).

[kanb! OreHUBaHUSL:

(nu1st 5K3aMeHa:

oT 45 10 59 6anIoB — «yIOBIETBOPUTEILHON;

ot 60 10 79 GaIoB — «XOPOIIOY;

ot 80 6ayI0B — «OTJINYHOY.

IS 3a4eTa:

3ayteHo — ot 60 1o 110 pefiTuHroBBIX OaruToB (BKITIOUast 10 MOOMIPUTENIBLHBIX OaJIOB),

He 3a4TeHO — OT 0 70 59 peHTHHTOBBIX OaIJIOB).

4.2. TunoBbie KOHTPOJILHbIE 32/IaHUSI UJIH HHBbIE MATEPUAJBI, HE00X0ANMbIE 151 OLleHKH 3HAHUIA,
YMeHHUii, HABBIKOB U ONbITA AesITeJIbHOCTH, XapaKTePU3YIOLUHUX 3TaNbl (OPMHUPOBAHHUS KOMIIETEHIU i
B Ipolecce 0OCBOeHHsI 00pa3oBaTe/IbHOM NporpaMmmMbl. MeTon4yecKkre MaTepuasbl, ONpeae/siiomme
npoueayps! OLeHUBAHUS 3HAHUN, YMEHMI1, HABBIKOB U ONBITA 1eATEJbHOCTH, XaPAKTEPU3YIOIIHX
sTanbl GOpMUPOBAHUS KOMIIETEHIIUIA

OTanbl ocBOeHM [Pe3yabTaThl 00ydeHus KomnereHuus OLieHOYHBIE CPE/CTBA
3HaTh: OIIK-1 criocoOHOCTB uctonb30BaTh  [KOJIIOKBHYM,
TEOPETHYECKUE OCHOBBI 0a30BBIX TEOPETHYECKNUE OCHOBBI TECTOBbIC 33/1aHUs
XUMHWYCCKUX JUCHUIIIINH TPpaIUIIMOHHBIX U HOBBIX Pa3/JI€IOB

XUMUU [IPpU pECHICHUN
HpO(bCCCI/IOHaJ'ILHBIX 3aga4

3HaTh: OIIK-2 BrnageHne OCHOBHBIMU Komnoksuywm,
CTaH/IapTHBIE METOJIbI TIOJIyYCHUS, HaBbIKAMU KCIIEPUMEHTAIILHOMN TECTOBbIC 33/1aHUs
WICHTU(HUKAIIMK M UCCIICAOBAHMSI CBOMCTB [paboThl B IPO(PECCHOHANBHOM chepe
BEILIECTB U MaTepualioB, IPaBuia JIeITEILHOCTH C COOJII0IEHUEM HOPM
00pabOTKU M OPOPMIICHHS PE3YIbTATOB  |TEXHHUKH O€30MACHOCTH

pabotel, HopMBl Th

3HaTh: [1K-2 Brnanenue 6a30BbIMH Komtoksuywm,
CTaHJapTHHIE METOBI IPUMEHEHUS HABBIKAMH HCIIOJIb30BaHUS TECTOBBIC 3aJJaHUS
COBPEMEHHOI1 anmnaparypsl Ipu COBPEMEHHO ammaparypsl Ipu

MPOBEACHUH HAYyYHBIX UCCIIEN0BaHUI, [IPOBEACHUH HAyYHBIX UCCIIENOBaHUN

UIeHTU(DUKALMN U UCCIICOBAHUS CBOCTB
BEILLIECTB U MaTepHaoB, MPpaBHa
00paboTku 1 0(hOpMIICHHUS PE3YIIHTATOB
paboTsl, HopMEl Th

3HaTh: [1K-3 Bnanenue cucremoit Komnoksuywm,
OCHOBHBIE JTalbl U 3aKOHOMEPHOCTU (dyHIaMEHTaIBHBIX XUMUYECKUX TECTOBBIE 3aJJaHUs
(opmupoBanus HyHAAMEHTAIBHBIX MOHATUI

XUMUYSCKUX ITOHATHI
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3HATb:

- OCHOBHBIC STallbl Pa3BUTHS XHUMHHY;
- Hay4HBIE JOCTIDKEHUs Hanboiee
BBLIAIONIUXCS OTEUYSCTBEHHBIX U
3apyOeKHBIX XMMHKOB,

WX BKJIaJ B Pa3BUTHE XHMHH.

[TK-4 CrtocoOHOCTh IPUMEHSTh
OCHOBHbIE €CTECTBEHHOHAYYHbIC
3aKOHBI U 3aKOHOMEPHOCTH Pa3BHUTHSI
XMMHUYECKOI HAYKH MPH aHAIN3e
[OJYYEHHBIX PE3YJIbTATOB

KonnokxBuym,
TECTOBBIC 3aT[aHUS

'YMeTh:

BEITIOJTHATH CTAaHIAPTHBIC TEHCTBHS
(KmaccuduKanys BEIECTB, COCTABICHUE
CXEM IPOIIECCOB, CHCTEMATH3AINs TaHHbBIX

OIIK-1 cmocoOGHOCTh MCIOJIB30BaTh
TEOPETUUECKHIE OCHOBBI
TPAMIIHOHHBIX U HOBBIX Pa3zeiioB
XMMUH TPU PELICHUH

Komnoksuywm,
TECTOBBIC 3a/1aHUS

YMeHus W T.II.) C YI€TOM OCHOBHBIX TIOHATHU 1 po¢eCCHOHATBHBIX 3a1ad
00IIMX 3aKOHOMEPHOCTEH,
(hopMyIHpPYEMBIX B paMKax 0a30BBIX
XUMHYCCKUX TUCIUTLINH
'YMETh: OIIK-1 criocoOGHOCTE UCTIONB30BaTh  [KOJITOKBUYM,
pemaTh TUIIOBBIC yueOHBIC 3a0a4H 10 TEOPETHUYCCKIIE OCHOBBI TECTOBBIC 3aJaHHS
OCHOBHBIM (0a30BbIM) XUMHUYCCKUM TPaJULIMOHHBIX U HOBBIX Pa3JiejoB
IACLIUTTHHAM XUMUH TPU pEUICHUH
podecCHOHANBHBIX 33/1a4
YMeTh: OIIK-2 BinageHue 0OCHOBHBIMA Komnoksuywm,
MPOBOIUTD MPOCTHIC XUMUYECKHE OIBITHl  [HABBIKAMH SKCIICPUMEHTAIBHOM TECTOBBIC 3aJaHHS
0 TIpeIaraeMbIM METOIUKAM paboTHI B IpodeccCHOHANIBHOI chepe
NEeSITeTIBHOCTU C COOJIFOICHUEM HOPM
TEXHHKH 0€30MacHOCTH
YMeTh: [1K-2 Bragenue 0a30BBIMHI Komnoksuywm,
MPOBOIUTH XUMUYECKHE IKCIIEPUMEHTHI C |HABBIKAMH HCIIOJIH30BAHUS TECTOBBIC 3aJaHHS
WCIIOJIb30BAHUEM COBPEMECHHOM COBPEMEHHOM ammapaTypsl pu
aTmapaTypsl [IPOBEICHUH HAYYHBIX UCCIICTOBAHUN
'YMeTh: [1K-3 Brnanenue cuctemon Komtoksuywm,
[IprMeHsATh OCHOBHBIE QYHIAMEHTAIbHBIC |(pyHIaMEHTANBHBIX XUMHUUECKUX TECTOBBIC 3aIaHMS
XUMHUYECKUE TTOHSATHUS [MOHSATHIA
'YMETh: [MK-4 CriocoOHOCTb TPUMEHSITh Komnoksuywm,
- OLICHHBATh XUMUYECCKUE ITOHATUS U OCHOBHBIE €CTECTBEHHOHAYYHbIE TECTOBBIC 3a/IaHHS
3aKOHBI B CJIOKHOH CHCTeMe BO33PCHUH 3aKOHBI 1 3aKOHOMEPHOCTH Pa3BHTHUS
COBPEMECHHOM XIMHICCKON HayKH IPH aHAITN3E
XUMHH [TOJTyICHHBIX PE3yIbTaTOB
Brnaners: OIIK-1 cnocoOHOCTB uctonb30BaTh  [KOMIOKBHYM,
B HaBbIKaMH pabOTHI ¢ yaeOHOM TEOPETUIECKHE OCHOBBI TECTOBBIC 3a/IaHHS
H;I:Iii;’m TUTEPaTypOU M0 OCHOBHBIM XHMHUYECKUM  |TPAJIMIIMOHHBIX U HOBBIX Pa3JieioB

IMCIUILINHAM

XMMHWU TIPU PEIICHUH
po¢eCCHOHATBHBIX 3324

Biragets 0a30BEIMH HaBBIKAMU
[IPOBEACHHUS XUMHYCCKOTO IKCIIEPHMEHTA
1 0(hOPMIIEHUSI €r0 PE3yJIbTaTOB

OIIK-2 Brnanenue oCHOBHBIMU
HaBbIKAMU 3KCHCpHMeHTaJ’[BHOI7I
paboThI B IpodeccHoHaNIBHOI chepe
JIeATEILHOCTH C COOJII0ICHHEM HOPM
TEXHHKH 0€3011acCHOCTH

Komtoksuywm,
TECTOBBIC 3aJJaHUS

Biragets 0a30BEIMH HaBBIKAMU
MCIIOJIb30BAaHUS COBPEMEHHOM armapaTypbl
[pY IPOBEICHHH HAYYHBIX UCCIICIOBAHUI

[1K-2 Bragenue 0a30BeIMHI
HAaBbIKAMHU HCIIOJIb30BaHUS
COBPEMEHHOM amnmapaTypsl Ipu
[TPOBEACHUH HAyYHBIX UCCIICTOBAHUN

Komtoksuywm,
TECTOBBIC 3aJJaHUS

Biagers cucreMoil 0a30BbIX

[1K-3 Brnagenue cucteMon

Komnoksuym,
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(hyHIaMEHTATBHBIX XHUMUYECKUX MOHATHH |(DyHIaMEHTAIbHBIX XUMHUYECKUX TECTOBBIC 3a/1aHUS
TTOHTUH

BrnaneTs: HaBbIKaMU 0053aTEIBHOTO [1K-4 CtocoOHOCTb TPHUMEHSITh Komnoksuywm,

03HAKOMJIEHUS C MPEBICTOPUEH TOTO UM |OCHOBHBIE €CTECTBEHHOHAYYHBIE TECTOBBIE 3aJJaHUs

MHOT'O BOIIPOC 3aKOHBI 1 3aKOHOMEPHOCTH Pa3BUTUS

MOCTaBJIEHHOTO B €T0 MPaKTU4ECKOil XUMHWYECKOH HayKH IIPU aHaJIu3e

Hay4yHOU M NEAarorn4eckou [I0JIyYE€HHBIX PE3yJIbTaTOB

eATEIIBHOCTH.

4.3 PeliTHHI-IUIAH JUCHMILIMHDI
PeliTuHr—mu1an IUCIUILIMHBI IPEJCTABIICH B MPUIOKECHUH 2.
Dx3aMeH (3a4eT) ABJISAETCS OIIEHOYHBIM CPEICTBOM JUIS BCEX TAIlOB OCBOSHUS KOMITETEHITHIA.
[eperoy orenku u3 100-0aubHOM B CHCTEMY 3a4eT/HE3a4eT MPOU3BOIUTCS CIICTYIOIIUM 00pa3oM:
- 3ayTeHo — oT 59 no 110 6amnos (Bkirouas 10 moompuTenbHBIX 0aIoB);
- He 3auTeHo— oT 0 110 59 Gamos.

Kpurepun onenku (B 6a/u1ax) ayIuTOPHO# U ioMalIHel padoThl

- 0 6ayI0B BBICTABIIETCS CTYJIEHTY, €CIIM CTYJEHT HE UMEET Mpe/ICTaBlIeHUs 00 00Cy)aaeMoM
BOIIPOCE;

- 1 Gasun BBICTABISETCS CTYACHTY, €CITU CTYJIEHT UMEET (pparMeHTapHbIE MPEICTABICHUS 00
00CyX/1aeMOM BOIIPOCE;

- 2 GaJu1a BBICTABJISIETCS CTY/ICHTY, €CIIM CTYJICHT UMEET HEOJIHbIE Mpe/ICTaBlIeHUs 00 00CykaaeMoM
BOIIPOCE;

- 3 GaJyu1a BBICTABIISIETCS] CTYICHTY, €CIIH CTYJCHT UMeeT c(hOPMHUPOBAHHBIE, HO COJEpKAIIIE
CyILIECTBEHHbIE MPOOEIIBI MPEICTaBICHHUs 00 00CYk/1aeMOM BOIIPOCE;

- 4 DaJuIa BBICTABISIETCS CTYJCHTY, €CIIH CTYICHT UMeeT c(hOPMUPOBAHHBIC, HO CO/ICPIKAIINC
OTJeNbHBIC TIPOOEITBI MpecTaBIeHHs 00 00CyXK/T1aeMOM BOTIPOCE;

- 5 0aJUTOB BBICTABIISETCS CTYACHTY, €CITU CTYACHT UMeeT COPMUPOBAHHBIC CHCTEMATHICCKHE
npescTaBiIeHus 00 00Ccyk1aeMoM BOIIpOCE.
BOl'lpOC])I K 9K3aMEHY IO KypCy «XHMHYECKHE OCHOBBI OMOJIOTHYECKHX nmpoumeccoB»

Omnpenenenne sxu3Hu. [IpepcraBieHuss 0 OMOXMMHMYECKOW mepenaue reHeTnueckod uH(opmanuu. Teopus
CTALlMOHAPHOTO COCTOSIHMA. TeopHs CHOHTAaHHOTrO 3apoxiaeHus. Teopus kpeanmonusMma. Teopus nmaHcnepmuu. Teopus
onoxumuueckoii aBomrorn. Teopus «PHK-Mmupay. Kocmudeckoe 3apoxieHie 1 KOCMUYECKAN TPAHCIIOPT.

OTnnuuTenbHble 0OCOOCHHOCTH JKMBOW MaTepuu. YPOBHM OpraHM3allMM >KMBBIX OpraHu3MoB. Pasmepsl u ¢opma
6romonexyn. OOMeH BeliecTBa ¥ SHepriy. Boga kak KOMIIOHEHT KHBOW MaTepHH.

AMMHOKHCIOTBL.  YHUKaJIbHOCTb CTPYKTYphl. Dusuko-xumudyeckue cBoiictBa. Crepeoxumus. benkoBele u
HENPOTEUHOTeHHBIE AMHHOKHUCIIOTEI. 3aMEHUMbIE, HE3aMEHUMbIE aMUHOKHCIIOTHI. AHAIN3 CMECE aMUHOKHCIIOT.

ITentuapl. CTpykTypa W cBolicTBa. Metroabl pasfeneHus W aHanu3a. OmnpeneneHue  N-KOHIEBBIX TPYIIIL
Onpenenennie C-KOHIEBBIX Tpynn. PparMeHTanwsi MENTUAHBIX Merneld. XuMmudeckue MeTonabl. DepMEeHTaTUBHOE
pacuiernieHue.

XUMHWYECKUH CHHTE3 MeNTHA0B B Jaboparopun. @epMeHTaTHBHBIA CHHTE3 MEeNTHI0B. TBepAoQasHbIH MeNTHIHBIN
CHUHTE3. ABTOMAaTHYECKHUE MENTUAHbIE CHHTe3aTOpbl. CTPYKTypHBIE aHAJOTM IPUPOJHBI MENTUAOB  Kak
SKCHEPUMEHTAIBHBIE MOJIENIN U JIEKapCTBa.

benku. MonekymnsipHas macca, pasmep W (opma OenkoBbiii MakpoMosiekyid. Kiaccudukarnus OenxoB. IlepBuunas
CTPYKTypa OeIKOB M METOMBI €¢ OnpeeNeHnd. BropudaHas cTpykTypa GeKOB M METOMBI ee ompenaeneHus. CTepeoxumus
nenTuaHoi cBsi3u. KoHdopmamus mMOMWMENTHAHON IeNy, OCHOBHBIE THITBI BTOPHYHOW CTPYKTYphl OenkoB. Ponb
BOJIOPOIHBIX CBs3ed. Tperwunas cTpykrypa OenkoB. [moOymsapaeie u  QuOpwmsipasie Oenku. [wmapodoOHBIE
B3auMoeiicTBusl. JleHatypanuss W peHarypanusi. UeTBepTWUHas CTPYKTYpa OJIMTOMEPHBIX OenkoB. MHOTIoOuH.
I'emorno6uH. XuMudeckasi CyniHOCTb MyTalHi.

Baxwneiimue cBolicTBa MoHocaxapunoB. Crepeoxumus. buojgorudecku BaKHbIE IPOU3BOAHBIE MOHOCAXHPHUJIOB.
Oimurocaxapuabl. Crtpyktypa u cBoiictBa. Caxaposza. llemumono3a. AHTHOMOTHKM ceMeicTBa CTPEHTOMHIIMHA.
Ionucaxapuasl. Kpaxman. I'nukoren. llenntonosa — CTpyKTypHBIH nomaucaxapun. XUTHH.
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Hyxneosunsl. CtpykTypa Hyks1€o3u10B. [IupuMUIUHOBEIE U IIyPUHOBBIE OCHOBaHMSI. MOHOHYKJICOTHUIBL. .
[onuHykneoTHABI W HYKJIEHHOBBIE KHCIOTHL. Kitaccudukauus u Homenknarypa. @ocpordpupnas cesaze. JHK u

PHK. IlepBu4Hasi CTpyKTypa HYKJIEHHOBBIX KHCIOT. XUMHYECKHE M (epMEHTaTHBHBIC NpeBpaiieHus. CeKBeHUPOBaHUE

JHK. Metox Maxkcama-I nnGepra.

Meton Crnmxepa-Koyncona. BropraHast cTpykTypa HyKIEHHOBBIX KHCHOT. [[BoitHas cnupans JJHK. KommnementapHsie

U MEXIUIOCKOCTHBIe B3ammopeicTBus. [lomumopdmsm msoiiHo# crmpamn JHK. Tomomzomepsr. MakpoMomeKyisipHast

ctpykrypa PHK. Ctpykrypa T-PHK.

Xummueckuii cuate3 JJHK. ABromatnuaeckuit TBeprodas3ublii cuaTes. OYHKIINHN MOTUHYKICOTHIOB B KHUBBIX OpraHU3MaXx.

XKupusie kucnorel. CTpykTypa, Kiaccupukanus ¥ HoMmeHKnatypa. Crexwomerpus. ['mapodoOHble B3auMoIeHCTBHS.
Munemibl. JKupHbIe KHCIIOTHI KaK CTPYKTYpHBIE 3JIeMEHTHI )KUpoB. JKupsl. CTpyKTypa, HOMEHKIIATypa U KilacCH(UKarIys.
Heititpanpuble anunrnunepuabl. Pocomunuapl. CTpykTypa HOMEHKIatypa, kiaccudukanus. Dochormmuepumst.
Counronmunuast. Jlunonporenasl. Jlunuanele muneiubl. MosieKysspHble KOMIIOHEHTHI OuoMemOpaH. CTpykTypa H
¢$yHkIu 6bnomemMOpaH.

Buramunel. Howmenknmatypa wn  knaccudukanus. JKupopacTBopuMBlE U BOAOPAacTBOPHMBIC  BHTaMHHBI.
Buonorndeckas poip BUTaMUHOB. BuTaMuHBI Kak KOMIOHEHTH kKodepmerntos. B1l, B2, B6, B12, C, PP, mantoTeHOBas
KHCIIOTa, (honeBast KNCI0Ta, OMOTHH (BOAOpacTBOPHMBIE BUTaMUHBI). JKnpopacTBopuMele ButaMuHsl A, D, E, K.

®epmentel. Homenkmatypa, Krmaccudukarms. BenkoBas mpupoma ¢(epMeHTOB. AKTHBHBIM IEHTP. YUYacTOK
cBs3pIBaHMsA ¢ cyOctparoM. Kodakrops! depmentoB. KodepmMeHTs! M mpocTeTHYECKHE TPYHIBL. XOIO(PEPMEHT H
anopepment. Karamutnueckne cBoiictBa QepmeHTOB. KuHermka QepmeHtaTHBHBIX peakumii. CyOcrpaTHas
cnemuduuHocTh  (epMeHTOB. KOHKypeHTHble W  HEKOHKYPEHTHbIE HMHTMOUTOpBHL. — PerymstopHble  (epMeHTHI.
Aunocrepudeckue GepMEHTBI © MOAYJISITOPbL. MyTalyuy ¥ akKTUBHOCTD ()epMEHTOB.

Metabonuzm. Anabomm3m. Oomuit 0030p.

Buononumepsl u HacnenctBeHHOCTh. Perummkanus JIHK. Tpaunckpunius. Tpancsiius (OuocunTe3 OenkoB). I'eHHas
WHXEHEpUsl.
Oopa3en ouiiera

OI'BOY BIIO bamkupckuii ['ocynapcTBeHHbINH YHUBEPCUTET
Dk3aMeHH o ob0memMy kypey 2016-2017 yu.roma
JucnumumHa: XMMHUYecKre OCHOBBI OMOJIOTHYECKHX MTPOIIECCOB
OKk3aMeHaMOHHBIN Ounet Nel

1. benkoBble aMUHOKHUCIIOTHI. 3aMEHUMbIE, HE3aMEHUMBIC 1 T10JTy3aMEHUMbIE aMHHOKHCIIOTHL. [{BUTTEp-HOHBI.
2. Cunre3 JHK no Conmxepy-Koyncony.

3aB. kadeapoit opraHudecKor 1 OUOOPTaHUYECKON XUMUHI P.®. Tanunos

Tembl pedepaton
Mo Kypcy «XuMHYECKHE OCHOBbI OMOJIOIMYECKUX MPOIIECCOBY
"Benku"

KOMIIJIEKT TECTOB Nel
Nno Kypcy «XuMH4YeCKHe OCHOBBI 0H0JIOTHYECKHX MPOLecCcoB»

1. M3030exTpudeckast Touka OeTKOBOH aMHHOKHCIOTHI XapaKTePH3yeTCst
1. BIEKTPOHEUTPATBHOCTHIO MOJIEKYIIBI;
2. MaKCUMaJIbHOM TOJABMUKHOCTBIO B DJICKTPOMAIrHUTHOM II0JIC;
3. MakCUMaJIbHOW pacTBOPHMOCTBIO B BOJIE;
4. OTCYTCTBUEM 3aMECTUTENEH.
2. HUHruipuHHBIM METO/I aHaTN3a CMECH aMUHOKHCIIOT OCHOBaH
1. Ha ¥3MEpEeHNH U3MEHEHNUS JIEKTPOIIPOBOAHOCTH PAcTBOPA;
2. Ha U3MEPEHUH U3MEHEHHS TEMIIEPATyphl PacTBOPA;
3. Ha U3MEPEHNH U3MEHEHNS IUIOTHOCTH PacTBOPa;
4. Ha U3MEPEHNH NU3MEHEHHSI HHTEHCUBHOCTH OKPACKH PacTBOpA.
3. IlentuaHas CBS3b XapaKTepHU3yeTCs
1. TOIBKO IMC-KOH(HUTYpanel U UMb B OJTHOM ClTy4dae TpaHC-KOH(HUTypalue;
2. TOJIEKO TpaHC-KOH(PUTYpAIIHEH;
3. TOJIEKO TpaHC-KOH(PUTYpAIMEH 1 JINIITh B OJJHOM CiIydae IHC-KOH(UTYypaIuei;
4. TONBKO UC-KOHPUTYpaLIHEH.
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4. HpI/I aHAJIN3€ aMHHOKHCJIIOTHOT'O COCTaBa NECINTHAO0OB X KUIIATAT

1. 8 6N HCI;
2.8 6N H,SOy;
3. 8 6N NaOH:
4.8 6N KOH.

5. IlepBuuHas cTpykTypa Oenka 00ycIoBIcHA

panuKab;

1. 0COOEHHOCTSIMH POCTPAHCTBEHHOW OPUEHTAIMHU JIEMEHTOB MENTHIHOM 1eTy;
2. yHUKaJIbHON aMUHOKMCIOTHOH NOCIEN0BaTEIbHOCTHIO;
3. IPOCTPaHCTBEHHOH YKIAJKOM 1 YITaKOBKOW BCEH MOJHUIICTITHIHON IIETIH, BKITI0OYast OOKOBBIE

4. IpOCTPaHCTBEHHOH OpHEHTANNEH HECKOJIBKHUX MOJUIEITHAHBIX LETeH ¢ Ienbio (GOPMUPOBAHUS

AKTUBHOI'O LIEHTpPA.

6. Tpernunas cTpykTypa Oenka o0ycioBiieHa

paJHKaIbI;

1. 0cOOEHHOCTSIMU TIPOCTPAHCTBCHHOM OPUCHTAITUH HJIEMEHTOB MENTHIHOW IICTIN;
2. YHUKaJIbHOW aMUHOKHUCIOTHON MOCIIEA0BATEIbHOCTHIO;
3. IPOCTPAHCTBEHHOM YKIAJAKON U yIMaKOBKOW BCEeW MOJUTIENTUIHOM 1IeNH, BKITI0Yasi 00KOBBIC

4. IpOCTPaHCTBEHHOMN OpUEHTALMEH HECKOJIBKHIX MOJHUIEITHAHBIX LETeH ¢ 1elblo (OPMUPOBAHUS

AKTHUBHOTI'O IICHTpA.

7. ®epMEHThI KaTaTU3UPYIOT

1. GombIIIyI0 YacTh MPEBPALIECHUH, TPOTEKAIOMINX B )KUBBIX OPraHN3Max;
2. Bce MpeBpaIleHHs], IPOTEKAIOIIHUE B KHUBBIX OPraHU3MaX;

3. TOIBKO HEKOTOPBIE MPEBPALICHUS, IPOTEKAIOIIUE B )KUBBIX OPraHU3MAax;
4. He KaTaIM3UPYIOT MPEBPAILCHNS, IPOTEKAIOIINE B )KUBBIX OPTaHU3Max.

8. KoHkypeHTHOEe HHTHOHPOBaHUE 00YCIIOBICHO

1. 0COOEHHOCTSIMH CTPOSHHUS IPOAYKTOB PEAKLIUH;

2. HeoOpaTUMBIMHM U3MEHEHHUSIMH WK OJIOKMPOBAHWEM aKTHBHOT'O IIEHTPa MHTHOUTOPOM:
3. HeoOpaTUMBIM CBSA3bIBAHIEM CyOCTpaTa HHTHOUTOPOM:

4. reoMeTpHUYECKHUM 1T0100MeM cyOcTpara 1 HHTHOUTOpA.

9. PerynstopHsit pepMeHT MynbTH()EPMEHTHON cHCTEMBI aHa0OIMYECKHX IIPOLIECCOB 00IanaeT

1. aKTUBHPYIOIIKUM JEHCTBHEM;

2. MTHTUOUPYIOIINM JCHCTBUEM;

3. ¥ UHTUOUPYIOUIUM, U AKTUBHPYIOIIHUM JICHCTBUSIMH;

4. He 06NaaeT HU UHTUOUPYIONINM, HU aKTUBUPYIOIIUM JEHCTBUSIMH.

10. ButaMHuHEI — 3TO

1. 9acTh IMMYHHOM CHCTEMBI OPTaHU3Ma,

2. COeIMHEHUs, UMEIOIIHe aMUHO-TPYIIITY;

3. IpeeCTBEHHNKH KOQEPMEHTOB;

4. coeMHEHMSI, BHITIOJHSIOIINE YHEPTeTHUECKIE (QYHKIIHH.

11. Butamusn B, BKimrouaer

1. KOppPUHOBBII LUK,
2. Hop(UPHUHOBBII IUKII:
3. CTEpPHHOBBIN IIUKIT;
4. eHaHTPEHOBBIN IHKII.

12. Buramuns! rpynnsl D comepxar

1. KOpPUHOBBIH UK,
2. Hop(UPHUHOBBII IUKII:
3. CTepUHOBBIM LIUKIT;
4. heHaHTPEHOBBIH IIMKJL.

13. YrneBobl BBIOIHAIOT B OpraHU3Me

1. TOJBKO PHEpreTHYeCKUe (OYHKIIHUH;

2. BHEPTEeTHUYECKYIO U CTPYKTYPHYIO (DyHKIINH;
3. CTPYKTYpHbIE QYHKIIVH;

4. TONBKO KaTauTHIECKHe (QYHKIINH.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Caxapo3a 3To
1. MOHOCaxapu;
2. mucaxapun,
3. Tpucaxapun;
4. monucaxapu.

Pu6o3a sto
1. Tpuo3a;
2. TeTpo3a;
3. meHTo3a;
4. rexco3a.

OCHOBY JHITHAIIOB COCTABIISIOT
1. )UpHBIE KUCIIOTHI;
2. U30MIPEHOUIBL;
3. monaMcaxapuisl;
4. yreBoJg0pOIbI.

HeHacplieHHbIE )KUPHBIE KUCIOTHI IPEUMYIIECTBEHHO UMEIOT KPaTHBIE CBSI3H
1. TpaHc-KOH(DUTYpanny;
2. uuc-KoH(HUrypanuy;
3. muc- ¥ TpaHc-KOH(UTypanuy;
4. R-xoupurypanun.

HenacrpimeHHbIe KUPHBIE KUCIOTHI IPU TEMIIEPaType Tella MIPEeUMYIIeCTBEHHO HMEIOT
1. ’KUIKYFO KOHCHCTSHIIHIO;
2. BOCKOOOPa3HYI0 KOHCHCTEHIIUIO;
3. KUAKOKPUCTATITUIECKYIO KOHCUCTEHITUIO;
4. IpyTy10 KOHCHUCTEHITHIO.

TpUaIITIHIepH bl IPEACTABISIO COOO0M CII0KHBIC 3(HUPBI KUPHBIX KUCIOT U
1. STHUIEHTITHKOJISA;
2. 1,4-6yranmuona;
3. rUuepuHa;
4. MTHO3UTOJIA.

dochornuepupl COCTOAT U3 OCTATKOB IITUIIEPUHA U
1. pocdopHO# KHCITOTBI;
2. cuHrosuHa;
3. uepebposuna;
4. bocharuaHON KUCIOTHI.

JIunonpoTenHbl KIacCUPUITUPYIOTCS
1. mo MoJeKyIsIpHON Macce;
2. IO TeMITepaType KUICHUS;
3. 110 IIOTHOCTH;
4. 110 BSI3KOCTH.

OcHOBHas reHeTHYecKast HH(popMaIus opraHu3Ma XpaHUTCS
1. 8 PHK;
2. B pubocomax;
3.8 IHK;
4. B Oenkax.

KonndecTBO MypHHOBBIX OCHOBAHHMA, BXOIAIINX B COCTAB HYKJICHHOBBIX KHCJIOT, PABHO
1.2
2.3;
3.4,
4.5.
HyKHeOTI/I)IBI BKJIFOYAKOT OCTATKHU
1. a30THUCTOTO OCHOBaHUS, YIJIeBOa H OpTO-PocHOPHOH KUCITOTHI,

2. a30THCTOr0 OCHOBaHHS U YIJIEBOJIA;
3. a30TUCTOr0 OCHOBaHUS U OPTO-(hOCHOPHOI KHCIIOTHI;
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4. yrneBoaa 1 opTo-(hpochOopHOI KUCIOTHI.

25. Yucno pa3HbIX THMIOB HYKIJICOTHIOB, BXoasmuX B coctaB JJHK paBHO

AN
o gsw

26. AT®, BHIOIHAIOMNI Ba)KHEHIITYIO SHEPTETHYECKYIO (DYHKIHIO, COCTOUT U3 OCTAaTKOB
1. axeno3uHa u 1-ro octaTka opTo-(h0oCcHOPHOI KUCIOTHI;
2. aJIeHO3WHA U 2-X OCTaTKOB OPTO-(POCHOPHOIT KHCIOTHI;
3. ajzeHo3mMHA U 3-X OCTaTKOB OPTO-(POCHOPHOI KHCIOTHL;
4. aneHo3WHA U 4-X OCTaTKOB OPTO-(POCcHOPHON KUCIOTHL.

27. Bropuunas ctpykrypa JJHK — nByHuTEeBast mpaBast cupalib — CTAOMIA3UPYETCS 32 CUCT
1. CTOKMHTOBBIX B3aHMOJICHCTBUH;
2. KOMIUIEMEHTAPHBIX B3aUMOACHCTBUL;
3. KOMILJIEMEHTapHBIX M CTAKMHTOBBIX B3aMOJICHCTBHIA;
4. runpodoOHBIX B3aUMOICHCTBHUIA.

28. Teepmodaznsrii cuares JHK mpemnoxen
1. JI. IlonmHroOM;
2. P. Mappudumnmom;
3. X. Kopanoij;
4. ctyneHTamMu Xumdaka.

29. Tpauckpuniueit JIHK HazbiBaeTcst
1. o6pazoBanue nouepneit [JHK;
2. obpazoBanue PHK;
3. buocuHTe3 OEIIKOB;
4. oOpa3oBaHue pHOOCOMHOI'O KOMIUICKCA.

30. buocunres 66J‘IKOB OCYIICCTBJISICTCA Ha pI/I6OCOMaX, COCTOAIIMNX M3 CICAYHOLICIO KOJIMYCCTBA Cy6‘IaCTI/II_l
1. 2;

2.3;

3. 4;

4.5

Ortsertsl: 1-1; 2-4; 3-3; 4-1; 5-2; 6-3; 7-2; 8-4; 9-2; 10-3; 11-1; 12-3; 13-2; 14-2; 15-3; 16-1; 17-2; 18-1; 19-3; 20-4; 21-3;
22-3; 23-1; 24-1; 25-2; 26-3; 27-3; 28-2; 29-2; 30-1.

3aB. kadeapoit OMoOPraHNIECKON XUMUH,
mpod. P.®. Tamumos

KOMIUIEKT TECTOB Ne2
no Kypcy «XMMHYecKHe 0CHOBBI OMOJIOTHYeCKHX MPOIECCOB)

1. 3ameHuMas OeJIkoBasi aMUHOKHUCIIOTA

1.MoxeT OBITh 3aMEHEHa JPYTroi OETKOBOH aMUHOKHCIOTOM;

2. MOXET OBITh CHHTE3MPOBAaHA U3 MPOCTHIX MPEIIECTBEHHUKOB,;

3. HEe MOXKET ObITh CHHTE3MPOBaHa U3 MPOCTHIX MPEAIIECTBEHHUKOB,;

MOJKET OBITh CHHTE3UpPOBaHA Ha OCHOBE JPYroii OETKOBOW aMHHOKHUCIIOTHI.
2. V3BecTHOE KOIMYECTBO OEIKOBBIX AMUHOKHCIOT

1.15

2.25

3.20

4.30
3. B tpunenituzae Gly-Ala-Val cBoboaHas aMuHOTpyIIa pacnoioxKeHa

1. y ocratka Gly;

2.y ocratka Alg;

3. y ocrarka Val;

4. OTCYTCTBYET.
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4. B mentugHOM cuHTe3e aunmkiorekcunkapooaumu (1K) ucronb3yercs
1. B KayecTBe 3alUTHON TPYIIIHI IO AMUHO-TPYTIIIC;
2. B Ka4eCTBE 3alUTHON IPYMITHI IO KapOOKCHIHHOM TpyTIIIE;
3. B Ka4eCTBE KOHACHCUPYIOILETO areHTa;
4. He UCIOTIB3yeTCsl.

5. BropuuHas cTpykTypHas Oenka o0ycioBiieHa
1. 0COOEHHOCTSIMH POCTPAHCTBEHHOW OPUEHTAIMHU JIEMEHTOB MENTHIHOM 1eTy;
2. yHUKaJIbHON aMUHOKMCIOTHOH NOCIEN0BaTEIbHOCTHIO;
3. IPOCTPaHCTBEHHOH YKIaJKOW 1 YIAaKOBKON BCEH MOJMITCIITHIHON IIETIH, BKJIIOYasi OOKOBEIE
paguKabl;
4. IpOCTPaHCTBEHHOH OPHUEHTANMEH HECKOIBKUX TTOJUIENTHIHBIX LETeH ¢ Iebio (hOPMHUPOBAHNUS
aKTHBHOTO LIEHTPA.
6. UeTBepTHUHAS CTPYKTYpa Oenka 00ycioBieHa
1. 0cOOEHHOCTSIMH POCTPAHCTBEHHOW OPUEHTAIMHU JIEMEHTOB MENTHIHOM 1eTH;
2. yHUKaJIbHON aMUHOKHCIOTHOH NOCIEN0BATEIbHOCTHIO;
3. IPOCTPAHCTBEHHOH YKJIQJIKOI 1 YIIaKOBKON BCEH MOJMIIENTHIHON IENH, BKIIIOYasi OOKOBBIE
panuKaib;
4. IpOCTPaHCTBEHHON OpUEHTALMEH HECKOJIBKHIX MOJHUIEITHAHBIX LETeH ¢ 1elblo (OPMUPOBAHUS
AKTUBHOT'O IIEHTPA.

7. YpaBHenue Muxasnrca-MeHTEH ONUCHIBAET
1. MoHOCYOCTpaTHBIC IPEBPAIIECHHS 32 HCKIFOUCHUEM PEAKIMH C y4acTHEM aJIOCTEPHIECCKUX
(hepMeHTOB;
2. MHOTOCYOCTpaTHBIE IPEBPAIICHUS 33 UCKIIFOUCHHEM PEaKIMH C yYaCTHEM aJUIOCTEPHUECKUX
(hepMeHTOB;
3. MOHOCYOCTpaTHbIE MPEBPAIIECHHS C YYaCTHEM aJUIOCTEPHUECKUX (DEPMEHTOB;
4. MHOTOCYOCTpaTHbIE IPEBPAILECHHUS C y4aCTHEM aJUNIOCTEPHUYECKUX (PEPMEHTOB.

8. PerynstopHblil pepMeHT MyITbTU(HEPMEHTHOI CHCTEMBI KaTaOOIMYECKUX IPOLIECCOB 00aiaeT
1. akKTUBHPYIOIIUM JCHCTBHEM;
2. MTHTUOUPYIOIINM JACHCTBUEM;
3. ¥ MHI'HOMPYIOMINM, ¥ aKTHBHPYIOIIUM A€HCTBUSIMH;
4. He o0JyiaiaeT HU MHTUOMPYIOIINM, HY aKTHBUPYIOIINM JE€HCTBUSIMU.

9. Ilox mpocTeTHIecKoi TpymIoi epMeHTa TOHUMAETCS
1. opraHnyueckas MOJIEKyJla WIM HEOPraHNYECKHH HOH, 00eCIeYNBaIOIINE KaTAIUTHIECKYIO aKTHBHOCTD
(epmeHTa;
2. opraHuyeckas MOJIeKyJia, KOBaJIEHTHO CBsI3aHHasI ¢ pepMEHTOM U 00eCcIeunBaroIas ero
KaTaJUTHYECKYIO aKTUBHOCTB;
3. 6enkoBas ri00yaa hepMeHTa;
4. benkoBast r100y1a epMeHTa ¢ KohakTOpoM.

10. I'mmoBUTaMHUHO3 — 3TO
1. ce30HHAs HEAOCTATOYHOCTH BUTAMHHOB;
2. XpOHHYECKasi HEJOCTATOYHOCTH BUTAMUHOB;
3. U30BITOYHOE COJICPKaHIE BUTAMUHOB;
4. chamaHCHPOBaHHOE COJICP)KAHHE BUTAMUHOB B OPTaHU3ME.

11. Hepoctatok ButamrHa C MOKET BBI3BaTh IIMHTY, TaK KaK 3aMeJIIETCsl CHHTE3
1. OKCHBaIMHA,
2. OKCUIIPOJINHA;
3. OKCHMIJINIIMHA;
4. 3-ruppokcuterparuapodypana.

12. Henocrarok ButamuHa K, (MEeHaXWHOHA) BEI3BIBACT
1. uuHry;
2. aHEMHUIO;
3. HapyIlIaeT MpOoLECcChl CBOPAUYNBAEMOCTH KPOBH;
4. paxur.

13. Kpaxman cogepxut

1. TOJBKO O-aMuUII03Y;
2. TOJNIBKO aMHJIOTIEKTHH;
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3. 0-aMuII03y ¥ aMHJIOTICKTHH;
4. TOJBKO caxapo3y.

14. T'nroko3a 310
1. Tpuo3a;
2. TeTpo3a;
3. neHTo3a;
4. rekco3a.

15. ManbTo3a 3T0
1. MoHOCaxapun;
2. nucaxapun;
3. Tpucaxapun;
4. monmcaxapu.
16. [IpupoaHbI€ KUPHBIE KUCIOTH UMEIOT YETHOE KOJMUECTBO aTOMOB YIJIEpoJia U MPEUMYIIECTBEHHO UMEIOT
YIJIEBOJAOPOIHBIN CKEJIeT
1. Cyou Cyy;
2.CpuCyy;
3. Cisu Cyg;
4, Czo u sz.

17. buomorndeckast QyHKITUS JTUTHIOB
1. cTpyKTypHas;
2. PHepreTHYeCKas;
3. sHepreTHYeCcKas U CTPYKTYpHAas;
4. npyrasi.

18. HaceleHHbIe )KUpHbIE KUCIOTHI IIPH TeMIlepaType Tella IPEeUMYIECTBEHHO UMEIOT
1. KMIKYI0 KOHCUCTEHIIHIO;
2. BOCKOOOpa3HyI0 KOHCUCTEHIIO;
3. KUIKOKPUCTAJUINYECKYI0 KOHCUCTEHIIHIO,
4. npyryro KOHCUCTEHIIUIO.

19. TpranuIrmUIepuabl TPEUMYIICCTBEHHO BBITOIHIIOT
1. cTpyKTypHYIO QYHKIHIO;
2. PHEPTETHYECKYI0 (DYHKIIHIO;
3. PHEPTETHUYECKYIO U CTPYKTYPHYIO (GYHKIINH;
4. npyryto pyHKIHIO.

20. OcHOBY 6MOMEMOpaH COCTaBIISIIOT
1. pochonunumsr;
2. TPUALMITIIMLEPHUIIBI;
3. IUIIONIPOTEHHBL;
4. benku.

21. Bocka mpeicTaBISIOT COO0H CIIOXKHBIE (OUPHI KUPHBIX KHCIOT
1. co cnupTtamu;
2. ¢ TIMLEPUHOM;
3. C 3TUJICHIIUKONIEM;
4. ¢ UHO3UTOJIOM.

22. KonnuecTtBo MMUPUMHUJIUHOBBIX OCHOBaHHﬁ, BXOJAIIUX B COCTAaB HYKJIEMHOBBIX KHUCJIOT, paBHO

1.2;

2.3;
3.4,
4.5

23. HykJieo3u1pl BKIIIOYAIOT OCTATKU
1. a30THCTOTO OCHOBaHUS, YIIIEBOAA U OPTO-(POCPOPHOIT KHCIOTHI;
2. a30THCTOTO OCHOBAHUS U YTIICBOAA;
3. a30THCTOTO OCHOBAHUS U OPTO-(POCchHOPHON KHUCIIOTHI;
4. yrneBoaa 1 opTo-(hpochopHOI KUCIOTHI.

24, Yucno pa3HbIX THIIOB HYKJICOTHIOB, BXoasmuX B coctaB PHK paBHO
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25. HykJeoTuabl, BXOIAIIUE B COCTAB HYKJICHHOBBIX KHCJIOT, UMEIOT CIIEAYIOINIEe KOJHYECTBO OCTATKOB OPTO-
(dhochopHO KUCTOTHI
1.1;
2.2;
3.3;
4. HE UMEIOT.

26. OmpenenieHNe MEPBUYHON CTPYKTYPHI HYKJICHHOBBIX KHCIOT HA3bIBACTCS
1. xaTaboIn3MOM,;
2. CEKBEHHUPOBAHHEM;
3. peruMKanuen;
4. TpaHCIALueH.

27. KommiemeHnTapsble B3aumozeiicteus T-A u C-G cymiectByror Oxaroaaps
1. KYJIOHOBCKOMY B3aHMOJICHCTBHIO;
2. TuapopoOHOMY B3aUMOICHCTBHUIO;
3. mUCYTBGUIHBIM MOCTHKAM;
4. BOZOPOIHBIM CBS3SIM.

28. Pemmxkanueii JIHK Ha3siBaeTcs
1. o6pazoBanme nouepueit JJHK;
2. obpazoBanue PHK;
3. buocuHTe3 OEIIKOB;
4. oOpa3oBaHue pHOOCOMHOI'O KOMIUICKCA.

29. TpaHcasuet Ha3pIBaeTCs
1. o6pazoBanue nouepuert JHK;
2. obpazoBanue PHK;
3. 6uocuHTE3 OEIKOB;
4. obpazoBaHe puOOCOMHOTO KOMILIEKCA.

30. MeTab0113M KUBBIX OPraHU3MOB 3aKJIIOYACTCSl B PABHOBECHU
1. anaGomnm3Ma 1 peruIuKaIug;
2. xatabonmu3Ma U TPAHCISAIHH;
3. anabonu3ma U KaTaboIu3Ma;
4. peruMKaIy U TPAHCIISINH.

Ortsertsl: 1-2; 2-3; 3-1; 4-3; 5-1; 6-4; 7-1; 8-1; 9-2; 10-1; 11-2; 12-3; 13-3; 14-4; 15-2; 16-3; 17-3; 18-2; 19-2; 20-1; 21-1;
22-2; 23-2; 24-2; 25-1; 26-2; 27-4; 28-1; 29-3; 30-3.

5. YueOHO-MeTOqMYeCKOE H HH(POPMALHMOHHOE 00ecnieYeHre TUCHHIIIMHBI
5.1. IlepeueHb OCHOBHOI U IOTIOJIHUTEIBHOM yueOHOW JINTEpaTyphl, HEOOXOAMMOMN AJIS1 OCBOCHUSI JUCLUTITUHBI
OcHoBHas JuTepaTypa:

1 P.®. Tanmunos, I'.P. Tanunosa, 1.B. Bakynun «XuMu4eckue OCHOBBI JKU3HEACITEILHOCTH» YueObHoe mocodue, Y da,
PUL] baml'Y, 2008, 156c¢.
2 XUMHYECKHE OCHOBBI KU3HU Tamumos P. ®. Xumudeckre oCHOBBI )u3HU: yueb. [Tocooue
/ P. ®. Tanunos, I'. P. Tanunosa, 1. B. Bakynun; ®enepansHoe areHTcTBO 110 06pazoBanuio; BI'TIY um. M. Axmymist -
:b.u., 2008 - 160 c. [DnexkTpoHHBI pecypc]

JonoanurtenbHas JUTEPaTYpAa:

1. Buonoruueckast xumus [ DaeKTpoOHHEBIN pecypc]: yuebd. mocobue / mox pen. H. M. Kosanesckoii - M.: Akagemusi, 2008
Kowmog B.I1. buoxumus [Dnekrponnsiii pecypce] / Komos B. I1. - M.: Jipoda, 2008 - 640 c.

2. [TnakysoB B.K. OCHOBBI AUHAMHUYECKOW OMOXMMHUH [DIEKTPOHHBIN pecypc]: yued. mocobue / Ilnakynos B. K. - M.
Jloroc, 2010 - 216¢.

5.2. Ilepeyens pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKALNOHHOM ceTu «AHTEepHEeT» M MPOrpaMMHOIr0

OﬁeCl'le‘leHI/lﬁ, HEOOXO0AMMBIX JJIA OCBOCHUSA INCHUNIHHBI

1. DnexTponnas 6ubauoreunas cucrema «Ib baml Yy - https://elib.bashedu.ru/
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2. DnextpoHHast OMOIHOTeYHAsI cUcTeMa «Y HUBEpCUTETCKast OubinoTeka omnaitay - https://biblioclub.ru/
3. DnexTpoHHast OubIMOTEUHAs CUCTeMa u3/1aTesbeTBa «Jlanby - https://e.lanbook.com/
4. Dnexrpounblii katanor bubnuorexu baml'y - http://www.bashlib.ru/catalogi/

5.  VYuumsepcampHas  ba3sml
https://dlib.eastview.com/browse
6. Hayunas

TaHHBIX

JNIEKTPOHHAsA OMOIHOTEeKa -

EastView  (mocTym K  3JEKTPOHHBIM

elibrary.ru

https://elibrary.ru/projects/subscription/rus_titles open.asp

HayYHBIM  JKypHaJam) -

(mocTym K DSNEKTPOHHBIM HAy4YHBIM O KypHaJIam) -

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Torosop Ne 104 ot 17.06.2013 r. Jlurenswun

OeccpovHbIe

8. Microsoft Office Standard 2013 Russian. Joroeop Ne 114 ot 12.11.2014 r. JIutiensun 6eccpoynsie
9. Kaspersky Endpoint Security ans 6usneca - Crangaptasiid. Jorosop Ne31806820398 ot 17.09.2018 r. Cpok aeicTBust

nuneHsuu 1o 25.09.2019

10. Linux OpenSUSE 12.3 (x84_64) GNU General Public License
11. Cucrema nerrpanuzoBanaoro tectupoBanus baml'y (Moodle). YauBepcansHas obmectBerHas auneH3us GNU

6. MaTepuajJbHO-TeXHHUYeCKas 0a3a, HEO0X0AUMAs VIS OCYIIeCTBIeHUsI 00Pa30BaTEILHOIO

npouecca 1no JUCIUIINHE

1. VYueOnas ayauTopus AJsi
NpoBeIeHust
JIEKIIHOHHOTO THIIA: ayAUTOPHS

3aHATHH

Ne 405 (xumpak xopmyc),
ayautopuss  Ne311  (xumdaxk
Kopmyc), aymuropus Ne 310

(xumbax koprmyc), ayautopust No
305 (xumdax Kopmyc).

2. YdyeOHBIe ayANTOPHH LISl
TIpOBeIeHHUsI 3aHATHH
CeMHHAPCKOro
nabopatopus Ne 228 (xumdaxk
Kopryc),

3. VYueOnass ayautopus NI

THIA:

NMpoBe/leHUs]  TPYNNOBBIX U
HHANBHUIYATbHBIX

KOHCYJbTaUMi: ayauropus Ne
405 (xumpax KOPpITyC),
aymuropust  Ne311  (xumdax
Koprryc), aymuropus Ne 310
(xumdax xoprryc), ayauropust No
305 (xumdax KOPpITyC),
ayautopuss  Ne 001  (xumdax
Koprryc), aymutopus Ne 002
(xumdax xoprmyc), ayautopust Ne
006 (xumax KOPITyC),
aymuropuss Ne 007 (xumoax
kopmyc), aymuropus Ne 008

(xumdax Kopmyc)

4. YyeOHas ayauTopusi Js
TeKylIIero KOHTPOJIS |
NMPOMEKYTOYHOH AaTTecTaluMu:
aymutopuss  Ne 405  (xumdaxk
kopmyc),  ayaurtopust  Ne31l
(xumak koprmyc), ayautopust Ne
310 (xumcak KOpHYC),
ayautopuss  Ne 305  (xumdaxk
kopmyc), ayauropus Ne 001
(xumbax kopmyc), ayautopust Ne

Aynuropus Ne 405
YuebHass Mebenb, y4eOHO-HATATHBIC ITOCOOWS,
HOYTOYK, TOCKa, MyIbTHMeIHa-poekTop Mitsubishi
XD3200U, skpan c snexrporpuBogoM 300*400cm
Spectra Classic

AynurtopusaNe 311

VYuebHass MeOenb, Y4eOHO-HAMIATHBIC IMOCOOWS,
HOYTOYK, nocka, npoektop Mitsubishi XD 600U,
9KpaH cC ajektpornpuBonoM Projecta 183%240cm
Matte white

Aynuropus Ne 310
YuebHass MeOenb, Yy4eOHO-HAMISAIHBIE IMOCOOMS,
HOYTOYK, OCKa, MyJbTUMeana-mpoekrop Mitsubishi
EW230ST,

244*183

skpan HacTeHHBI Classic Norma
Aynutopus Ne 305

YuebHass Mebenb, Yy4eOHO-HATIATHBIE ITOCOOHS,

HOYTOVYK, TOCKa, MyIbTHMeNa-poekTop Mitsubishi

EW230ST,

244*183

skpan HacteHHBI Classic Norma
Jladopatopus Ne 228
YuebHas MeOenb, yaeOHO-HATIIAIHBIC TIOCOOUS,
MyJIbTUMEAHA-TIPOEKTOp Acer, IKpaH C

anekTponpuBogoM 300¥400cm Classic

Aynurtopus Ne 001
YyeOHass MebOenb, y4eOHO-HATISAHBIE TIOCOOMS,
J0cKa

Aynurtopus Ne 002
Y4ebHass MebOenb, y4eOHO-HATISAHBIE TIOCOOMS,
J0cKa

Aynurtopus Ne 006
YuebHass MeOenb, Y4eOHO-HAMIATHBIE ITOCOOWS,
JI0CKa

Aynuropus Ne 007
YuebHass MeOenb, Y4eOHO-HAMIATHBIC —ITOCOOWS,
JI0CKa

Aynuropus Ne 008
VYuebnast MeOenb, ydeOHO-HAIISAHBIE IOCOOUS,
JI0CKa

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Horosop Ne 104 ot 17.06.2013 r.
Jlnmien3un GeccpoyHbie

2. Microsoft Office Standard 2013
Russian. /[loroBop Ne 114 or
12.11.2014 T. JluneHnzuu
OGeccpouHbIe

3. Kaspersky Endpoint Security
i O6msHeca - CTaHAAapTHBIN.
Horosop  Ne31806820398 ot
17.09.2018 1. Cpox neiicTBus
nurensuu 10 25.09.2019

4. CucremMa LEHTPaIU30BaHHOTO
tectupoBanus baml'yY (Moodle).

VYHuBepcanpHas ~ 0oOmIeCTBEHHAS
ymuensus GNU
5. Linux OpenSUSE 123

(x84_64) GNU General Public
License
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002 (xumdak KOpIIyC),
ayautopuss  Ne 006  (xumdak
Kopmyc), ayauropus Ne 007
(xumdax kopmyc), ayautopust Ne
008 (xumdax KOPITyC),
aymuropuss Ne 004 (xumoax
Kopryc), aymutopus Ne 005
(xumdax Kopmyc).

5. Tlomemenus I
CaMOCTOSITEIbHOM padoThI:
qUTATBHBIA 3am Ne 1 (TTaBHBIH
KOpITyC), YNTambHBIA 3am Ne 2

(pm3mar KopIryc-yaebHoe),
YUTAJBHBIN 3a1 Ne 5
(TyMaHUTapHBII KOpIIyC),

YUTATBHBIA 3251 Ne 6 (y4eOHBIH
KOpITyc), YuTadbHBIA 3am Ne 7
(TymMaHUTapHBII KOpIIyC),
naboparopust Ne 418 (xumdax
KopIIyc)

6. YueOHble ayauTOpMH JJs
KYPCOBOTO  TNPOEKTHPOBAHHUS
(BBINOJIHEHUS KYPCOBBIX
pador): maGopatopus Ne 217
(xumdax Kopiyc),

7. IlomelieHue 1Jis1 XpAHEHUS U
NpoPUIAKTHYIECKOT0
00CJIy)KUBAHUS yueOHOro
obopynoBanms: yaboparopust No
217 (xumpak kopIryc).

Aynuropus Ne 004
YuebHass MeOenb, Y4eOHO-HAMISATHBIC —IOCOOWS,
nocka, kommyrtatop HP V1410-24G, nepconanbHbli
komnbroTep Lenovo ThinkCentre A70z Intel Pentium
E 5800, 320 Gb, 19" - 15 mr, mkad HACTECHHBIH
TLK6U.

Aynuropus Ne 005
YuebHas wmebenb, y4eOHO-HATIATHBIE ITOCOOWS,
nocka, kommbetorep DEPO Neos 470 MD
i5_3450/4AGDDR/T500 G/DVD+R u MoOHHUTOp
ViewSonic 21.5 - 13 mr, mkadp TLK TWP-065442-
G-GY, mkap montaxusii NT PRACTIC 2MP47-
610B/SSt450/ SKS1/SSt750,59560, 00 T.316-14,
mkad HactenHsiit TLKGU.

Yuranbubiid 3aa Ne 1

Hayunblii 1 yueOHBIH (OHA, HayyHas IEPUOAMKA,
[IK (MOHOOIIOK) - 3 1T, HEOTPaHUUESHHBIH JOCTYI K
OBC u B/I; kon14ecTBO MOCa 0UYHBIX MECT — 76.

YnraabHblii 32 Ne2
Hayunerit m y4eOubIli (OHI, HaydHas IEPUOIUKA,
[K (MOHOOIIOK), TOJKITFOYSHHBIX K ceTr MHTepHeT, —
8 mr., HeorpanmdyeHHeli goctyn k ObC u BJ;
KOJIMYECTBO MOCa0YHbIX MecT — 50.

YurajabHblii 320 Ne 5

Hayunerit m y4eOHbIli (OHI, HaydHas IEPUOIUKA,
[IK (MoHOOMOK) - 3 T, HEOTPAaHUIECHHBIN JTOCTYH K
OBC u B/I; konruecTBO MOCag04YHbIX MeCT — 27.
Yuranbuslii 321 Ne 6
Hayunerit m y4eOHbI (OoHI, Hay4Has IEPHUOIUKA,
[IK (MOHOOMOK) - 6 IIT, HEOTPAHWYEHHBIN JAOCTYH K
OBC u B/I; komudecTBO mocagounsix mect — 30.
YuranbHslii 320 Ne 7
Hayunblii 1 yueOHBIH (OHJA, HayuyHas IEPUOAMKA,
[IK (MOHOOMOK) - 5 1T, HEOTPAaHWYEHHBIN JAOCTYH K
OBC u B/I; kon14uecTBO Mocag04HbIX MecT — 18.
Aynutopusi Ne 217
Yuebnas MeOenb, TeHepaTop BOAOPOAA, HACOC
BaKyyMHBIH, Bechl Jabopatopusie ONAUS PA-214
C, amamoro-mmdpooit mpeobpazoBatens ALITI-2,
JICHOHM3ATOP BOJIBI JB-10UV, KOMIUIEKC
xpomarorpadpudaeckuii razoseiii «XPOMOC» I'X-
1000, xommpeccop, MAarHuTHas Memanka 3-X
cekimonHast ¢ mogorpesom  ULAB  US-3110,
marHuTHas Memanka MS-H280-Pro, HoyrtOyk
ASUS, asromarnueckuii monsipumerp Atago AP-
300, gucio mocagounsix Mect — 10..
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MHWHOBPHAVYKHU POCCHUU

®I'BOY BO «BAIIKUPCKUM F'OCYJIAPCTBEHHbBIN YHUBEPCUTET»

XUMUYECKUN ®AKYJILTET

COIAEPKAHHUE PABOYEN IPOI'PAMMBbBI
JUCIUIUTHHBI X UMAYECKUE OCHOBBI OMOJIOTUIECKHIX MTPOIIECCOB

Ha 5 cemecTp

O4Hasd
Buja paGorsl O0BLeM TUCHUILTHHBI

O6mas Tpynoemkocts aucturuiabl (3ET / gacoB) 7/252
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pa0OTy C IIPETO/1aBaTelIeM: 20,2

JIEKITUHA 18

MIPAKTUYECKUX/ CEMUHAPCKUX -

712a00paTOPHBIX -
IpyTrux (rpynmnoBasi, UHAUBUYyalbHasi KOHCYJIbTALMS U UHBIC BUIBI
y4eOHOM NeATeIIbHOCTH, IPEIyCMAaTPUBAIONINE PA0OTy 00YJIAFOIIHXCS C
npenoaasaresieM)(DKP) 2.2
Y4eOHBIX 4acOB Ha CAaMOCTOATEIbHYIO padoty oOyuaromuxcs (CP) 15,8

Y4eOHBIX 9acOB Ha MOJTOTOBKY K dK3aMeHy/3a4eTy/nudpepeHmpoBaHHOMY
3auety (KoHTposb)

®opma(bl) KOHTPOJIA: 3a4ET 5 CEMECTP

COJIEP)KAHUE PABOYEN MPOT'PAMMABI
JUCHUILIMHBL X UMUYECKUE OCHOBBI OMOIOTMYECKUX IPOLECCOB

Ha 6 cemecTp
OYHas

Bup paGorsl

O0beM TUCIUNINHBI

O6mas Tpygoemkocts aucturuinabl (3ET / gacoB) 7/252

Y4eOHbIX YacOB Ha KOHTAKTHYIO paboTy ¢ Iperno/iaBaTesieM: 81,2
JIEKITNI 32
MIPAKTUYECKUX/ CEMUHAPCKUX -
712a00paTOPHBIX 48

JIpyrux (CpymnioBas, MHIWBUIyaIbHAS KOHCYJIbTAIIMS U UHBIC BUJIBI

y4eOHOIl e TeTbHOCTH, IpeayCcMaTpUBatoIue paboTy o0yJyaromuxcs ¢

npenoaasaresieM)(DKP) 1.2

Y4eOHBIX 4acOB Ha CAaMOCTOATEIbHYIO padoTy obyuaromuxcs (CP) 46

VY4eOHBIX 4acOB Ha MOATOTOBKY K 3K3aMeHy/3aueTy/andhepeHIupoBaHHOMY

3ayery (KoHTposip) 88.8

®opma(bl) KOHTPOIIS: IK3aMEH 6 ceMecTp
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Ne Tema u conepxanue ®opma | Kon- | Hurepaktu | Mexnpen | WuHoBany | OcHOBHas 3anaHus 1o Kon- | ®op
n/n n3y4yeH BO BHBIC METHBIE WOHHBIE " CPC BO Ma
nst 4acoB METOJIBI CBSI3M METOJIBI B | JIOTIOJHUTE 4acoB | KOHT
MaTepu o0OyueHus oOydeHH TBHAS CPC | ponsa
anoB u JTUTEpaTyp CPC
a,
PEKOMEHIY
emast
CTyJICHTaM
1 2 3 4 5 6 7 8 9 10 11
1 Beenenwe. JIK 2 YueOHbIC ¢usnka [1,2] IIpopaborats
Onpenenenne xu3Hu. [IpeacraBneHuss 0 GHOXUMHIECKOM JICKycCUM | Ouosyorus JICKLUIO
nepenaue reneTndeckoi nHpopmanuu. Teopus -2
CTaIMOHAPHOTO COCTOSIHUS. Teopust CHOHTaHHOTO
3apoxaenus. Teopust kpeanonnsma. Teopust HaHCIEPMUH.
Teopus buoxumunueckoit sBomtonuu. Teopust «PHK-
Mupay. KocMuueckoe 3apoxaeHie 1 KOCMUYeCKUH
TPaHCIIOPT.
OTtnruuTensHble 0COOCHHOCTH KUBOH MaTepHH. Y POBHA
OpTaHM3aINH1 )KUBBIX OpraHn3MoB. Pa3smepsr u popma
6uomonexyn. OOMeH BemiecTBa U SHepruu. Boaa kak
KOMITOHEHT JKUBOIM MaTepHHu.

2-3 | AMHMHOKHUCIIOTBI. Y HUKaJIBHOCTh CTPYKTYpbl. PHU3HKO- JIK 4 KomnexTus ¢busnka [1,2] IIpopaborats 2 TeCcT
XUMHYecKHe cBorcTBa. Crepeoxumust. benkoBeie u Has 6uonorus JIEKLIUIO
HENPOTEeNHOTeHHbIE aMUHOKHUCIIOTHI. 3aMEHUMBIE, MBICJIUTEIb
He3aMeHHMble aMUHOKHCIIOTBI. AHANN3 cMecei Hast
AMHHOKHCIIOT. JeATENILHOC

Tb -4
4 | Ientuasl. CTpyKTypa U cBoHCTBa. MeTOMBI pa3AeieHus ’ JIK 2 VY4ebubie ®usuka [1,2] IIpopaborats TECT
ananuza. Onpenenenne N-KOHIEBHIX rpymn. Onpenenenue JCKyccun | Ouosorus JEKIUIO
C-xoHIeBBIX rpynn. @parMeHTanus NenTHIHBIX HeTeH. -2
Xumnueckue Meto ibl. PepMEeHTaTUBHOE pACIIEIICHHUE.
5 | XumMuueckuii  cuHTE3  mentuaoB B jaboparopuu. JIK 2 Komnnexrus Dusuka [1,2] ITpopaborats
depMeHTaTHBHBIH  CHHTE3 HeNnTHIOB. TBeprodasHbIit Hast Ouomnorus JEKIUIO
NEeNTHIHBI ~ CHHTE3.  ABTOMaTHYEeCKHE  MENTHIHbIE MBICJIUTEIb
cuHTe3aropbl.  CTpYKTypHBIE — aHaJOTH  NPUPOJHBIN Hast
MENTHIOB KaK dKCIEPHUMEHTAIbHbIE MOJIENH U JICKapPCTBa. JEATEIILHOC
Tb -4
6 | Benku. MosexyisipHast macca, pasmep 1 popma OeaKOBbIi JIK 6 YyeOHbie Omuka | Mynbtum [1,2] IIpopaborath 2 TECT
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Makpomodiekyi. Knaccudukanus 6enxos. [lepBuunas JCKyccuu | Owonorus | eauiiHOe JIEKIHIO
CTPYKTypa O€JIKOB M METOJbI €€ onpeneseHus. Bropuunas -4 COIIPOBO

CTPYKTypa OEJKOB M METOIbI €€ OIpEICIICHNUSI. JKJICHUE

Crepeoxumus nenTuaHo# cBsa3u. Kordopmarist

MOJMIENTHIHOHN LIETH, OCHOBHBIE TUIIBI BTOPHYHOM

CTPYKTYpHI OenkoB. Poib Bomoponubix cBszeld. Tpernanas

CTpyKTypa 6enKoB. [ moOyssipHbIe B GUOPHITIIPHBIE OSIKH.

T'unpodobHbie B3amMoaeicTBuA. JleHaTyparus u

peHaTypanus. UeTBepTH4HAs CTPYKTypa OJMTOMEPHBIX

6enxoB. Muorinoous. I'emorinooun. Xumuueckas CyIHOCTb

MyTaLHH.

Baxneiime cBoiictBa MoHOCcaxapuaoB. CTepeoXuMusl. JIK Komnnextus dusuka [1,3] IIpopaborathb TeCT
Bronornuecku BaskHbIE IPOU3BOAHBIE MOHOCAXHPHUJIOB. Hast ouosorus JIEKITUIO
Onurocaxapunbl. CTpykTypa u cBoicTBa. Caxapo3a. MBICJIUTENb

emtrono3a. AHTHOHOTHKY CeMECTBa CTPEIITOMUIINHA. Has

[Monucaxapuasl. Kpaxman. ['nmukoren. Lemmonosza — JIeATENIbHOC

CTPYKTYPHBIH mosIcaxapu. XUTHH. Tb -2

10 Hyxneo3uner. CTpykTypa HyKIIeo3ua0B. [[npuMuInHOBEIe JIK YueOHbIC Omsnka [1,3] [Ipopaborats
Y ITypUHOBBIE OCHOBaHMS. MOHOHYKIICOTHIBI. JMCKyccun | Owoiorus JEKIUI0

-2

11 ITonuHyKI€0TUAB U HYKJIEUHOBBIE KUCIIOTHL. JIK Komnnexkrus ®uzuka | Mynbtum [1,3] [Ipopaborats
Knaccudukanus u Homenknarypa. @ocdoadupHas cBsI3b. Hast Ouonorust | eamitHOE JEKIUI0
JHK u PHK. IlepBuuHas CTpyKTypa HYKJIEHHOBBIX KUCIIOT. MBICJIUTENb COINPOBO
Xumuueckue u GpepMeHTaTHBHBIE TPEBPALLIECHUSL. Hast KIICHHUE
Ceksenuposanne JITHK. Merox Makcama-I unbepra. JIeATeIIbHOC

Tb -4

12 Meton Canmxepa-Koyncona. Bropuunas ctpykrypa JIK VY4ebubie ®usuka [1,3] IIpopaborats
HYKJIEMHOBBIX KUCTOT. J{BoiiHas crmpans JJHK. JIUCKYCCUU Ouoorus JIEKLIAIO
KommnemeHTapHbIe M MEXKIJIOCKOCTHBIE B3aUMOICHCTBHS. -2
[Monumopdusm noiinoit cniupanu JJHK. Tomonzomepsr.

MaxkpomonexymspHas crpykrypa PHK. Ctpykrypa T-PHK.

13 Xumnueckuii cunte3 JJHK. ABromaTiueckuil JIK Komnnexrus Dusuka [1,3] ITpopaborats TECT
TBepAoQa3HeIi cuHTe3. DyHKINY OJIMHYKICOTH/IOB B Hast Ouomnorus JEKIHIO
JKMBBIX OpraHU3Max. MBICJIUTEIb

Hast
JIeSITeIbHOC
Tb -2

14 Kupnsie kucnotsl. CTpykTypa, KIacCuUKaIus u JIK Y4eOHbIe ®uzuka | MynbTum [1,4] IIpopaborats TECT

HOoMeHKJarypa. Crexuomerpus. I'uapodobHsie JIUCKYCCUM Ouostorust | enuitHOE JIEKLUIO
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B3auMo/ieiicTBUsL. Munesuisl. JKUpHbIe KHCIIOTHI Kak -2 COIPOBO
CTPYKTYpPHBIE 3JIeMeHTHI )KupoB. JXKupbl. CTpykTypa, JKIICHHE
HOMEHKJIaTypa U kinaccudukanus. HelirpanbHeie
arraaepuasl. @ocdommmuasl. CTpykTypa
HOMEHKJIaTypa, kiaccupukarus. Pocormunepuan.
Counronunuasl. Jlunonporenasl. JINIHIHBIE MULIEIUIBL.
MonekymnspHbIe KOMIIOHEHTH OnomeMOpan. CTpyKTypa
(yaKnrn OnomMeMOpaH.

15-17 | Buramunsl. HomeHKIIaTYypa 1 KITacCU(PUKAIIHS. JIK 6 YaeOHbIC Omsnka [1,4] IIpopaborats 2 TeCT
XKupopacTBopHMBIE U BOIOPACTBOPHMBIC BUTAMHUHEL IUCKYCCHH | OHOJIOTHSA JEKLHIO
buonoruueckas poiab BUTAMMHOB. BUTaMuHBI Kak -2

KOMIIOHEeHTHI KoepmeHToB. B1, B2, B6, B12, C, PP,
MAHTOTEHOBAsI KUCIIOTA, (OJUCBast KMCIOTa, OMOTHH
(BomopacTBOpUMBIE BUTaMUHBI). JKupopacTBopumbie
Butamunsl A, D, E, K.

18-19 | depmentsl. Homenknatypa, Knaccudukanus. benkosas JIK 4 Komnnexktus O®uzuka | MynbTum [1,4] IIpopaborathb 2 TecT
npupoa hepMeHTOB. AKTUBHBIH [IEHTP. Y4acTOK Hast Ouonorusi | eauiHOE JIEKIIUIO
cBsi3pIBaHMs ¢ cyoctpaToMm. Kodakropsr hepmeHToB. MBICITUTEb COMPOBO
KodepmeHTsl 1 npocTeTHIecKue rpynibl. X0noQepMeHT U Hast JKICHHE
anogepment. Karanuruyeckue cBOWCTBa (PepMEHTOB. JIESTEIILHOC
Kuneruka dhepmenratuBHbix peakimii. CybcTparHas Tb -2

crneuduuHocth hepmerToB. KOHKYpEeHTHBIE U
HEKOHKYPEHTHbIE HHTHOUTOPBI. PerynsropHbie ()epMeHTHI.
Aunnocrepruueckue GepMEHTBI 1 MOAYJISTOPBL. MyTanuu u
AKTHBHOCTH (DEPMEHTOB.

20 MeTtaboausm. Anadosnusm. OO0t 0630p. JIK 2 VYuebHbie Ddusuka [1,5] IIpopaborathb
JIACKYCCHUH Ouoorus JIEKIHUIO
-2
21 buononumeps! u HacaeacTBeHHOCTh. Perukarus JJHK. JIK 4 Komnnexktus ®uzuka | MynbTum [1,5] [IpopaboTaTh 2
Tpauckpunums. Tpancisiuuns (GnocunTe3 OenkoB). ['eHHas Has Ouonorust | eamitHOE JIEKLIUIO
WHXKEHEepusl. MBICIHUTENb COIIPOBO
Hast JKJIECHUE
JIeSITeIbHOC
Tb -2
®I'OC BO (OI'OC 3+)
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[Tpunoxenue Ne 2

PEATHUHI-ILIAH JUCLMILIMHBI
XUMHYECKUE OCHOBBI OHOIOTMYECKHX TPOIIECCOB

Crennansaocts 04.05.04 dynnaMeHTalIbHas U OPUKIaaHAS XUMUS

Kypec 3  ,cemectp 5

Buabl yueGHoil 1esiTeIbHOCTH Bbana 3a Yuciao Bbanabl
CTYEHTOB KOHKpeTHOe 3a/laHuUi 32 MHHHUMAJIBHBIA MaKCHMAaJIbHBIH
3a/laHue ceMecTp
Moayas 1

Texyumii KOHTPOJIbL
1. TecToBBIi KOHTPOJIb HA 16 3 0 48
JICKIIHOHHBIX 3aHATHIT

2. YdacTre B IUCKYCCHUSAX, 1 2 0 2
00CYXCHUE U TOTIOJTHEHHE
JICKIIMOHHOT'O MaTepHaa Ha
MPAKTHYECKU 3aHATHIX

Bceero 50
Py6eskHbIii KOHTPOIb

KosmnoxBuym 50 1 0 50
1. U”TOI'O 50
HUTorosslii KOHTPOJIb

3auer

IooupuTe/ibHBIE OAJUIBI 0 10

IMocenrenne gexumii 20 [ponyck 2 mekumit -1
[ponyck 4 nexunii -4
[pomnyck 6 nexunii -6
Iocemenue NpakKTHYECKUX 21 [Mpomnyck 1 3ansitust -2

IIponyck 2 3anHsaTHit -5

Iponyck 3 3ausaTuii -7

[Mpomnyck 4 3ausituit -10
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[Tpunoxenue Ne 2

PEATHUHI-ILIAH JUCLMILIMHBI
XUMHYECKUE OCHOBBI OHOJIOTMYECKUX TTPOIIECCOB

Crennansaocts 04.05.04 dynnaMeHTalIbHas U OPUKIaaHAS XUMUS

Kypc 3 ,cemectp 6

Buabl yueGHoil 1esiTeIbHOCTH Bbana 3a Yuciao Bbanabl
CTYEHTOB KOHKpeTHOe 3a/laHuUi 32 MHHHUMAJIBHBIA MaKCHMAaJIbHBIH
3a/laHue ceMecTp
Moayas 1

Texyummii KOHTPOJIL
1. TecToBBIi KOHTPOJIb HA 11 3 0 48
JICKIIHOHHBIX 3aHATHIT

2. YdacTre B IUCKYCCHUSAX, 1 2 0 2
00CYXCHUE U TOTIOJTHEHHE
JICKIIMOHHOT'O MaTepHaa Ha
MPAKTHYECKU 3aHATHIX

Bceero 35
Py6eskHbIii KOHTPOIb

KosmnoxBuym 5 7 0 35
1. UTOIro 70
HUTorosslii KOHTPOJIb

OKk3aMeH 30
IooupuTe/ibHBIE OAJUIBI 0 10

IMocenrenne gexumii 20 [ponyck 2 mekumit -1

[ponyck 4 nexunii -4
[pomnyck 6 nexunii -6
Iocemenue NpakKTHYECKUX 21 [Mpomnyck 1 3ansitust -2
IIponyck 2 3anHsaTHit -5
Iponyck 3 3ausaTuii -7
[Mpomnyck 4 3austuit -10
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