MHUHHUCTEPCTBO ITPOCBEINIEHUS POCCUNCKOMN ®EJEPAIIMA
CDez[epaﬂLHoe ToCyaapCTBCHHOC 6IO,I[)KCTHOC 06pa30BaTeanoe YUPCIKIACHUC
BBICIIETO 00pa30BaHMS
KPACHOSIPCKAHM I'OCYJIAPCTBEHHBIN NNEJATOTUMYECKHAN
YHUBEPCUTET
um. B.II. AcrapreBa
(KTTTY um. B.I1. ActadneBa)

@daxynpTeT OMOIOruH, reorpaduu U XUMHH

Kadenpa-pazpaborunk 6MOIOTHH, XUMHH U SKOJIOTHH

PABOYAA NMPOIrPAMMA ONCLUNTMITNHBI

BUOJOI'MYECKASA XUMUA

Hanpasnenue noaroroBku: 44.03.05 Iledazozuueckoe obpazosanue
HanpasneHHOCTb (1Tpoduiib) 00pa3oBaTeIbHOM TPOrpaMMBI:
buonocus u xumus

KBaMpuKanus (CTENEHb): ObaxKaiasp

Kpacuosipck 2024

JOKYMEHT NOAMNMCAH
SQNEKTPOHHOW NOAMNUCHLIO

CepTudukat: 4CD9ID374E2F69F6DB7FF82363E44AD3B
Bnapeneuy: XonuHa Mapusi BanepbesHa
DevictBuTteneH: ¢ 14.04.2023 po 07.07.2024




PaGouas mporpamMmma nuctuminHbl «bronornyeckast XuMus» COCTaBJICHA CT. MPENoiaBaTesieM
kadenpel xumun TanasikuHol J1.C. Pabodast mporpaMma JTHCHMIUIMHBI 00CYXCHA Ha 3aCelaHuu
kadeapbl OMOIOTUU, XUMUU U IKOJIOTUU TPOTOKOoI Ne 8 oT «15» mas 2019 r.

3aBenyrommii kadeapoit OMOIOruH, XMMHUH U IKOJIOTHH 11.0.H., ipod. ArTHIIOBa E.M. [é%’ 4 77(?/#

OnobpeHo HAay4YHO-METOAMYECKHM COBETOM  CHEIHalbHOCTH  (HAampaBieHUS IOATOTOBKHU)

¢axynpTera BI'X

«23» mas 2019 r. I[Iporokon Ne 8 ( %/}l« r//f’;u(

[pencenarens HMCC (H) A.C. BausHenos



Pabouas nporpamMMa IHCHUIUIMHBI 00CYK/I€Ha HA 3acefaHuU Kadenpbl OMOIOruu, XUMUU U
9KOJIOTUH

[Tpotokon Ne 10 ot «13» mast 2020 r.

3aBenyrommii kKapeapoit Af ’ﬁ' f--'f?(;f// E. M. AxTunosa, 1.6.H., mpod.
Ono6pena Ha 3acenqanun HMCC(H)

ITpotoxon Ne 8 ot 20 mas 2020 r.
[Ipencenarens HMCC (H)  A.C. bauzuenos, goi., K.0.H. i %/;l« !/:u(



PabGouas nmporpaMma AMCIUIIMHBI aKTyalIM3dpoBaHa U OOCYXKJI€Ha Ha 3aceaHuu
kadeapbl OMONIOTUU, XUMHUH U IKOJIOTUHU

mpoTokoa Ne 9 ot «12» mas 2021 T.
Phrif
3aBenyromuii kagenapoi L ‘/{7 . E.M. AnTunosa
/

Ono0OpeHO HAyYHO-METOJUYECKUM COBETOM  CICIUAIbHOCTH  (HAIpaBICHUS
noarotoBku) gaxynprera bI'X

«21» mas 2021 r. IIporokon Ne 4 )
IMpencenarens HMCC (H) yre) H.M. T"opienko




PabGouas nmporpaMma AMCIUIIMHBI aKTyalIM3dpoBaHa U OOCYXKJI€Ha Ha 3aceaHuu
kadeapbl OMONIOTUU, XUMHUH U IKOJIOTUHU

mpoTokoa Ne 9 ot «05» mas 2022 t.
o
3aBenyromuii Kadeapoi L ‘/{7 o E.M. AaTtunosa
/

Ono0OpeHO HAyYHO-METOJUYECKUM COBETOM  CICIUAIbHOCTH  (HAIpaBICHUS
noarotoBku) gaxynprera bI'X

«11» mas 2022 r. IIporokon Ne 5 )
IMpencenarens HMCC (H) yre) H.M. T"opienko




PabGouas nmporpaMma AMCIUIIMHBI aKTyalIM3dpoBaHa U OOCYXKJI€Ha Ha 3aceaHuu
kadeapbl OMONIOTUU, XUMHUH U IKOJIOTUHU

npoTtokoa Ne 8 ot «03» mas 2023 r.
iy
3aBenyromuii Kadeapoi L ‘/{7 o E.M. AaTtunosa
/

Ono0OpeHO HAyYHO-METOJUYECKUM COBETOM  CICIUAIbHOCTH  (HAIpaBICHUS
noarotoBku) gaxynprera bI'X

«17» mas 2023 r. IIporokon Ne 4 )
IMpencenarens HMCC (H) yre) H.M. T"opienko




Pabouast mporpamma JUCIUIUIMHBI aKTyaIU3UPOBaHAa aCCUCTEHTOM Kadeapbl
OMOJIOruY, XMUMHUH U 3KOJIOTUU SIKyHEeHKOBBIM A.B. U o0cyXJeHa Ha 3aceaHuu
kadeapbl OMONIOTUU, XUMHUH U IKOJIOTUU

npotokoi Ne 8 ot «08» mas 2024 r.
fhuiz
3aBeayronuii kadeapoit VI ‘///7 —  EM. Aarunosa
//

Ono0OpeHo HAyYHO-METOJUYECKHM COBETOM  CIEIUAIbHOCTH  (HAMpaBICHUS
NOATrOTOBKH) akynbrera bI'X

«15» mas 2024 r. [Ipotokon Ne 4 )
[Mpeacenarens HMCC (H) H.M. I'opienko




1. MOSACHUTEJIbHASA 3AITUCKA
1.1. MecTo AucCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOMH NPOrpaMMblI.

PaGoyas mporpamma QuCHUIUIMHBI «buoNOrHyecKkass XUMHUS» COCTaBJIEHA B COOTBETCTBUH C
tpeboBanussMu O@I'OC BO ¢ yuerom pekomennanuii u [IOOII BITO no HanpaBieHUIO0 MOATOTOBKH
«Ilegarormueckoe o6pa3oBaHUEY.

Pabouas mporpamma nucuuiMHbl «buonornueckas xumus» pazpaboTaHa JUisl CTYJEHTOB,
oOyyaronxca 1o HampasieHuto mnoaroroBku: 44.03.05 [ledacocuueckoe obpazosanue,
HaNpaBJIeHHOCTh (Mpoduib) 00pa30BaTENbHON MPOrpaMMbl «buonocus u xumusy o4Has dopma
00yueHus C IPUCBOEHUEM KBaIU(PUKALUU OAKaiasp.

B pesynpraTe M3y4deHHS NAaHHOM MPOrpaMMbl CTYAEHTHl JOJDKHBI OBJAJETh 3HAHUIMU,
YMEHMSIMHM, HABBIKAMH U COOTBETCTBYIOUIMMH KOMIIETEHUUSMHU B OOJAaCTU CTPOEHUS, CBOMCTB H
OMOJIOrMYECKOM PO OCHOBHBIX BELIECTB KJIETKH, CYIIHOCTH OMOXMMHMUYECKHUX IMPOLIECCOB, KOTOPbIE
JeXaT B OCHOBE ()YHKIIMOHUPOBAHUS Pa3IMUHbBIX OMOIOrHYECKUX CHCTEM.

1.2. TpynoeMKoOCTh THCUHHIJIHHBI.

B cootBercTBUM ¢ y4eOHBIM IJITaHOM Kypc paccumtaH Ha 252 dvaca, u3 Hux 100 uacor
MPAKTUYECKUX 3aHATUN U 152 yaca caMOCTOATENbHON paOoThl. 3aHATHS IPEIYCMOTPEHBI HA SKypCe.
®dopma KOHTPOJISI — 3a4eT U IK3aMEH.

1.3. e ocBOeHNs TUCHUILIMHBI «bronornyeckass XUMHS» COCTOUT B (POPMUPOBAHUU Y
00y4Jarommxcsi 3HaHUHM 0 CBOWCTBaX OPraHUYECKUX BELIECTB M MPOIECCcax UX MPEBPAIECHHUsS BXXHUBOMH
KJIETKE, HAaBBIKOB Pa0OThl B XMMHUYECKON J1a0OpaTOpUM W yMEHHUH MpH MOMOIIM MAaTEMaTHYEeCKOTro
amnmapara KOJM4eCTBEeHHO 00pabaThiBaTh MOMy4YEeHHbIEC HAa TPAKTUKE PE3YJIbTATHI.

3anaun:

— (dopMupoBaHME  TEOPETUYECKMX  MpEACTaBICHHH 00  DJIIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTPOCHMHM OWOOPraHMYECKUX COEAMHEHWH, MX (QYHKIUAX |
MEXaHH3MaxX MPEeBPALICHHU B )KUBBIX OpraHU3Max;

— (dopMupoBaHue MpeacTaBlieHH 00 oOMeHe BEIIecTB, 3alacaHuy U MCIOJIb30BaHUU
SHEPruy; METa0OINYECKUX MpoLieccax, MHTETPallui MEXAY HUMHU U UX PEryJIINH;

— (opMupoBaHHE MPEACTABICHUN O BOCHPOM3BOACTBE W peaaM3alli T'€HETUYECKOU
uHbopMaIK; 0 OMOXMMHYECKHX PEaKIUsl MPOTEKAIOMIUX B XKHBOM OpPraHu3Me U
MeXaHU3MaX UX PeryJisiuH.

1.4. OcHoBHBIE pa3/ie/ibl COIePKAHUS:

e buoMoseKybl
e MeTtaboau3M U MaTpHUUHbIE OMOCUHTE3bI

1.5. [lnanupyemble pe3yabTaTbl 00y4eHHs

Hpouecc HU3Yy4dCHUS JUCHUIIIIMHBI HAITPABJICH HaA q)OpMI/IpOBaHI/Ie TaKHNX KOMHGTCHHHﬁ, KakK:



e [JIK-4 CnocoGHOCT, HCHONB30BATH BO3MOXKHOCTH OOpa30BaTENbHOM CpPEAbl IS
JOCTIDKEHHST ~ KauecTBa  y4eOHO-BOCIUTATENBHOIO  MpoIecca  CPeACTBAMH
MpernoiaBaeMoro yueOHoro npeameta «bruongorndeckas XuMus»

o IIK-7 CrocoOHOCTh OpraHU30BbIBATH COTPYAHUYECTBO o0yJaronmxcs,
noaACPKUBATL UX AKTHBHOCTb, HHUIIUATUBHOCTb U CaAMOCTOATCIbHOCTb, pa3BHBATh

TBOPUYCCKUEC CIIOCOOHOCTH Ipyu U3y4CHUU IPEeaAMETaA «buoiornaeckass XUMHI

3agaun 0CBOEHHUA I[lnanupyembie pesyabrarel | Koa pesyabrara oOydyeHus
AU CIMILTHBI 00y4eHMsI MO JUCUMIIHHE (KOMIIeTEeHIIUN)
dopmupoBaHue 3HaTh: [1K-4, IIK-7
TCOPCTHICCKUX — OCHOBHBIE KJaCChl COCIMHCHHH,
MIpeICTaBICHUM 00 BXOJSIIUX B COCTAaB IKUBBIX
3JIEKTPOHHOM u OpPraHU3MOB, UX CTPYKTYpHOE U
MIPOCTPaHCTBEHHOM ANIEKTPOHHOE  CTPOEHHUE,  HUX
CTPOCHUU byHK1INY;
OHOOpraHUYECKHX — MexaHu3Mbl MIPEBPALLECHUS
COCIIMHCHHUI nx OroMoJIeKy B JKUBBIX
GYyHKIIMHA ¥ MeXaHU3Max OpraHu3Max;
IIPEBPALLEHHAH, Ymers:
IPOTECKAIOIIHNX B JKUBBIX | — neaTh cUTyalMOHHBIE 3a0aud
OpraHusMax Mo OMOXUMHUU U MOJICKYJISIPHOMN
OHMOIOTHH.
Baagers:
— HaBBIKAMH KOMIIJIEKCOB

ma00paTOPHBIX ~ METONIOB IS

MIPOBEICHHUS KaueCTBEHHBIX
pEaKIMU Ha pa3IMYHBIC KJIACCHI
OMOMOJIEKY L.
®opmupoBaHue 3HaTh: [1K-4, I1IK-7
HIpENCTABICHUH 00 |~  ryumsI METa0OIHMYECKIX
obmeHe BEIECTB, IPOLIECCOB, MX PETYJIAIHIO;
samacaHin M|— mpomeccel cuHTE’a M pacmana
HCMOIb30BaHIN OMOMOJIEKYJI, BXOISAIIUX BCOCTAB
SHCPIAH, JKHUBBIX OPraHU3MOB.
METa0 OJINIECKUX VMeTh:

nmpoueccax, MHTErpaluu
MCKOY HHUMHAU n ux

—3alliuChIBAaTh XHUMHYECCKHEC
p€aknuun, JCKalmue B OCHOBC

peryiasunu
CHHTE3a U pacrajia OuoMOJIeKyJI.
Baanern:
—_ HaBbIKaAaMH KOMIIJICKCOB

1abopaTOPHBIX METOJIOB TUTS




MMPpOBEIACHUSA OMOXUMHUYECKUX

HKCIEPUMEHTOB
dopMupoBaHUE 3HaTh: I1K-4, I1IK-7
npeacTaBJICHUU 0| — HeHTpaHbHYIO HO]"My
BOCIIPOU3BOJICTBE " MOJIEKYJISIpHON OHOJI0ruy;

pea3anun — OCHOBHBIE JTAlbl PEILIUKAIIH,

TCHCTUCCKON TPaHCKPHUIIAU, TPAHCIALUU

HHbOpMaLH; 0 | YmeTn:

OHOXMMIIECKHX — pCliaTh CUTYallUOHHBIC 3a/1a4U, B

peakiunsi - MPOTCKAOTIMX OCHOBaHHBIC Ha 3HaHHIAX O

B )KHBOM OpPraHu3Me U crnocooax rnepenadu u
MEXaHU3Max nux pcaim3danuun T'e€HETHYECKOM
perymnsuuu uH(popMaIuy;

Baagern:

HaBBIKAMU CaMOCTOSI TENIbH O
paboTel ¢ pedepaTuBHOM, yueOHOI
W CHpPaBOYHOM JUTEpPATypol IO
OpraHu4ecKoi U OMOJIOrn4eCcKoi
XUMHH

1.6. KoHTpOJIb pe3y1bTaTOB OCBOEHHS JUCHHUILIMHBI:
— YCTHBIN OIPOC IO BOIIpOCaM CEMHUHApA;
— TectupoBanue;
— IIpoBepka KOHCIEKTOB;
— 3ammTa pedepaTos;
— 3ammTa 1abopaTOpHBIX padoT;
— Pemenue cuTyanmoHHBIX 337124,
— DBhInosjHeHne NTUCHbMEHHBIX TPOBEPOYHBIX paboOT
— 3auer;
— DK3aMeH.
1.7. Tlepevyenn 00pa3oBaTeIbHBIX TEXHOJIOTHIA:
— CoBpeMeHHOE TPAJAUIIMOHHOE 00yIeHUE
— TIpobGnemuoe oOyuenue
— Texnonorun UHIMBUAYATH3AUNA 00yIEHUS

— Texnonorus naTeHCU(UKAIIUU 00yUEHUSI HA OCHOBE CXEMHBIX U 3HAKOBBIX MOJIETECH
y4eOHOro MaTepuaia



2. Opranu3anuoOHHO-MeTOINYecKHe TOKYMEHTbI

2.1. TexHoornyeckasi Kapra 00y4eHus1 JMCHUITIHHE
«buoJioruyeckasi XuMHsI»
JUIs1 00Y4aroNXCsl 0 00pa30oBaTeIbHOM MporpaMmme

44.03.05 Ileoacocuueckoe obpazoearue, ypoBeHb IOJITOTOBKHU: OAKALABD

Hampasnenrocts (mpoduiib) 06pa3oBaTeIbHON TPOTrPaMMBbI « buoioeus u xumusy 1Mo o4HOU GpopMe 00ydeHus

(obmiast TpyA0€MKOCTH 7 3.€.)

AyIUTOPHBIX 4acoOB Bueayn
HaumenoBanue pasnenos u Bceero | Bcero | mekmnm | mpakt | Jabop-x UT.
TEM JIU CLIMIINHBI 4acoB i ud. pabot 4acoB ®opmbl 1
3aHAT METO/1bI
378 KOHTPOJIA
252 100 |34 66 152
Pa3znen Ne 1 «BuomosiekyJibby 144 56 |20 36 88
Tewma 1. Beenenue B npeamer 18 6 |2 4 12 [IpoBepka koHcnekTa gexkuun Nel.
«buonornueckass XUMH s Otuet o JIP Ne 1 «CBolicTBa aMMHOKHUCIOT»
Tewma 2. benku 25 11 4 7 14 [IpoBepka koHCIEKTa JeKIHH Ne2.
Pemenue cuTyallMoHHBIX 3amad 1o Teme: «bermkuy»
Otuer mo JIP No2 «Beigenenne u  ¢usuko-
XUMHUYECKHE CBOMCTBA OEITIKOBY.
Pemenne 3anau no teme «llentuasn»
Tema 3. DepMeHTHI 25 11 |4 7 14 [IpoBepka koHcnekTa jgekuuu Ne3.
Ompoc 1o BoOIpocaM CEMHHAapa Ha TeMy:
«DepMEHTBI.
Tema 4. JInnuael 24 10 |4 6 14 [TpoBepka koHcnekTa aexkuun N4,

Otuer mo JIP Ne3 «BrimeneHune U CBOMCTBA
JIAIHAIOBY.

Pemenue cuTyanoHHBIX 33424 110 TeMe: «JIumuasn
Pemenue 3aga4d no teme: «JInmuan»




Tema 5. HykienHOBBIE KUCIOTHI 24 10 4 6 14 [IpoBepka koHcnekTa gekuuu NeS.
Otuer mo JIP Ned4 «BrimeneHue U CBOMCTBA
HYKJICMHOBBIX KHUCIOTY.
Pemenue 3anau mo reme «HykIeMHOBBIE KHCIOTHI»
Tema 6. YrieBozasl 22 8 2 6 14 [IpoBepka koHcnekTa Jekuun Neb.
Pemenne 3aau no teMe «YriaeBoash»
[Tucbmennast mpoepouHas pabora Ne 1
IIpomMeKyTOYHBIH KOHTPOIb - - - 3a4eT
Pa3znen Ne2 «Metaboau3m u 72 44 114 30 28
MATpUYHbIe OMOCHHTE3bD)
Tema 7. OOMeH yriieBoi0B 21 7 |2 5 6 [IpoBepka koHcnekTa gekuuu No7.
Omnpoc 1o BorpocaM ceMHHapa.
Tema 8. L{ukn gu- u 21 7 12 5 6 [IpoBepka koHcekTa JeKkiuu Ne§.
TPUKAPOOH OBBIX KM CIIOT Otuet o JIP Ne4 «bpoxeHune».
Tewma 9. Llenb mepeHoca 22 9 4 3) 6 [IpoBepka koHcnekTa gekiuu Ne9.
3JIEKTPOHOB U OKUCIUTENIBHOE Omnpoc no Bompocam cemuHapa «buonornueckoe
dbochopunpoBanue OKHCJICHHE.
Tema 10. buocunres JIHK 24 7 2 5 4 [IpoBepka koHcnekTa jJekuuu NelQ.
Omnpoc 1o Bonpocam cemuHapa «Permkarusy»
Tema 11. buocunrte3 PHK 24 7 2 5 3 [IpoBepka koHcnekTa jekiuu Nel 1.
Ormpoc o Bonpocam cemuHapa « T paHCKpUIIIIUS
Tewma 12. buocunres 6enka u 24 7 |2 5 3 [IpoBepka koHcTeKkTa JeKiuu Nel2.
€ro peryJssius. Ompoc 1o Borpocam cemuHapa « T paHCIsius».
Pemenue 3anau no reme « MaTpuyHble OMOCHHTE3B»
[TucemenHas nmpoBepouHas padora Ne 2.
HToroBblii KOHTPOJIb 36 JK3aMeH
HUTOI'O 252 100 (34 66 152




2.2 ConepxxaHue OCHOBHBIX pPa3/ie/ioB U TeM IUCHUILINHBI «Brojiornueckass Xumms»
BBenenue

IHoTeHuman JMCUMIVIMHBI B o0ecrnedeHMH 00Pa30BaTeJIbHBIX HHTEPECOB JHYHOCTH
CTyJdeHTa, o0ydarouierocsi mo nannoii QI

Hucnunnunna «buonornueckast XuMus» sBJSI€TCS OJHOM M3 0a30BBIX AUCIHUILUIMH Y4€OHOT O
UK, TP W3YYCHHH KOTOpOH (HOPMHUPYIOTCS OCHOBHBIC MOHSTHS B OOJACTH CTaTHYECKOH U
MeTa0oIMYEeCcKOl OMOJIOrMYecKoil XWMuHU, OOIIMEe 3aKOHOMEPHOCTHU CTPOCHHUS U HOMEHKJIATYpPbI
OroMoJIeKy 1, PU3NYECKHE U XMMHUECKHE CBOWCTBA OMOMOJIEKYJI M UX MPEBPALICHUS B )KUBOMKIIETKE.
Takke npu M3y4eHUM MAHHOM ITUCHUIUIMHBI (DOpPMHpPYETCS yMEHHE MPOTHO3UPOBATH CBOMCTBA
XUMHYECKUX COCOUHEHHI COTJIACHO UX CTPOCHHUIO.

IMoTeHuMaa TUCHUNJIMHBI B y10BJIeTBOPEHHH TPeOOBAHMI 3aKA3YHKOB KBbIIYCKHUKAM
aanHoi OIIII B coBpeMeHHBIX YCJI0BHSX.

OOyuaromuiicst JOHKEH MPUOOPECTH HABBIKKM BEACHUS MPO(eCcCHOHATBHO -IIearoru4eCcKOm
NS TEIbHOCTH B 00JACTH €CTECTBEHHOHAYYHbIX AUCHUIUIMH. CTYIEHT IOJDKEH OCBOUTH TEXHHUKY
1abopaToOpHBIX PabOT, OCHOBBI HAYYHBIX HCCIENOBAHUM, Pa3BUTh YMEHHUE MPOBOIUTH PACUETHI H
pemaTh 3aJaud C HCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB XHMHUHU, HAYyYUTHCS paboTaTh C y4eOHOI,
CIIPaBOYHOI, MOHOIpaUUECKOl U MEePUOAUYECKON JIUTEPaTypoil, HAyYUThCSI MUCATh KOHCIEKTHI,
pedepaTtl M JOKJAAbl, OCYIIECTBIISATH OKCIEPUMEHTAJbHbIE MCCICIOBAHUS U HW3MEHEHUS B
XUMHYECKON JadopaToOpuy, OCBOHTh TEXHUKY XHMHUYECKOTO aHallM3a, NPUOOPEeCTH HAaBBIKH
HCIOJIb30BaHUS COBPEMEHHBIX  IEIarorMuecKhuX  TEXHOJOTUH JUIS OCYILECTBJICHUS

npodeccuoHaNbHON e TeNbHOCTH.



OcHoBHOE€ CoAcpKaHuEe TUCHUIIIMHBI «buojiornyeckas XuMHs»

Pazjnea Nel «buomoJiekyJabhy

Tema 1. BBenenue B mnpeamer «buosnormueckas xumusi». 3anauu. Knaccudukanms.
@OyHKIMKH OHOMOJIEKYJ B JKMBOM OpraHu3me. AMHUHOKHCIOTH. CBoiicTBa M KiaccuuKanus
amuHOKUCHOT. [lentuasl. [lentuanas cBsa3b. OCOOCHHOCTH NENTHAHON CBS3U M MEITHIHON TPYIIIEL

Tema 2. Beaku. Onpenenenue. [lepBuuHas CTpyKTypa OENKOB. DTambl ONpenelIeHUs
MEePBUYHON CTPYKTYpbl OenkoBoi Mmonekyibl. Unentudukaunus C- u N-KOHIEBOM aMHHOKHCIOT.
@parMeHTUpPOBAHME TMOJUIMENTUAHON 1enu, (EHWITHOTUIAHTOUHOBBIA METOJA  OIpeAeseHUs
[IOCJIEIOBATEIbHOCTH ~ aMMHOKHUCIOT. Y CTaHOBJIEHUE IIOpsAJKA PACHOJIOKEHUs IENTHIHBIX
(¢parMeHTOB 10 nepekpbiBaronMMces ydyactkaMm. Konpopmanus 6enkoBoil mMosekyinbl. Bropuunas
cTpykTypa Oenka. CBepXBTOpHUYHas CTpPyKTypa. TpeTuuHas CTpyKTypa OEIKOBOW MOJEKYJIbI.
YeTBepTUuHas CTPYKTypa 6eIKkoBol MosieKybl. DyHKIMU OEJIKOB.

Tema 3. ®epmenrtbl. Onpenenenne. CpaBHHUTENbHASs XapaKTEPUCTHKA (EPMEHTOB H
HeOuonornyeckux kartanuzatopoB. CtpoeHue ¢epmeHToB. IIpocTbl UM ClIOXKHBIE (DEPMEHTHI.
AxTtuBHBIH 1eHTp. CTpoeHMe W (QYHKIIMU aKTUBHOro IeHTpa. Kiaccudukamus ¢epMeHTOB.
Homenknatypa ¢epmeHTOB. MexaHusMm JIelcTBUS  (PEepMEHTOB. 3aBUCHMMOCTh  CKOPOCTH
(epMEeHTaTUBHOM peaKlMK OT KOHLIEHTpaluu GpepMeHTa. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHOM
peakiK OT KOHIEHTpAalMKu cyOcTpaTa. 3aBUCUMOCTh CKOPOCTH (pepMeHTaTUBHOM peakiuu or pH
cpenbl. 3aBUCUMOCTb CKOPOCTH (pepMEHTATUBHOM peakluu OT TeMIIepPaTypbl. 3aBUCHMOCTb CKOPOCTH
(bepMEHTATUBHOHN PEAaKIMH OT MPUCYTCTBUS AKTUBATOPOB U MHTHOUTOPOB. [IprMeHenne GpepMeHTOoB.

Tema 4. Jlunuasl. Ompenenenue. XuMmuyeckas Kiaccupukanus unuaoB. I[lpoctsie
HeOMbUIsieMble Junuabl. TeprneHsl U TeprneHouabl. OCOOEHHOCTH CTPOEHHUS TEpPIEHOB U
teprneHonoB. [Ipumepsl, GyHknuu. Diikazanoubl. OCOOEHHOCTH CTPOCHUS, IPUMEPBI, QYHKIUH.
Creponznpl. OCOOEHHOCTH CTPOEHMsI CTEpOMIOB, mpumepbl, ¢GyHKuuU. I[IpocTble oOMbUISEMbIE
munuael. Tpurmmuepuasl. Ctpoenue tpuriuiepuaoB. Knaccudukamus u 0COOEHHOCTH CTPOCHUS
BBICIIIUX )KMUPHBIX KUCJIOT. PU3NUECKHE U XMMUUECKHE CBOMCTBA TpUriuuepuaos. Bocku. [Ipumepel,
¢bynkiuu. Crnoxsbele ombuisieMble Junuiel. Pochormuuepuasl. Ctpoenue Gocoraunepuaos.
Counropocpomunuasl.  Ctpoenue  chuHropochommnuIos. I'muxomunuasl.  CtpoeHue
TJIMKOJIUIIUI0B. XMMHUYECKHUE CBOMCTBA CIIOKHBIX OMBUISIEMbIX JIUITUIO0B. AM(PUDUIBHOCTD CIIOKHBIX

OMBIJIACMBIX JIMITM0B. VYyacTue CII0KHBIX OMBIIISIEMBIX JUITAA0B BIIOCTPOCHUH KIICTOYHBIX MeM6paH.



Tema S. HykienHoBble Kucjaorbl. Onpenenenue. HykneoTnabsl — OCHOBa HYKJIEHHOBBIX
kucinoT. CTpoeHue HYKJIEO3UJ0B M HYKIeoTu[oB. IlypuHOBBIE M NUPUMMIMHOBBIE A30THUCTHIE
OocHOBaHMA. JlakTuM-JTakTamMHasi TayTOMEpHs a30TUCTBIX OCHOBaHWU. Hykneormael — Makpospru
(Hykneo3unau- U Tpudocdarel), HUKIMUECKUE HYKICOTHbI, TUHYKIeoTuabl-kopakTopsl (HAJL,
DA/l). @PyHKIMHN HYKJIEO3U0B U HYKI€OoTUA0B. HykinenHoBsie kuciaoTel. CTpOEHUE HYKJIEUHOBBIX
kucnoT. CpaBuutenbHas xapakrepuctuka JIHK u PHK. IlepBuunas crpykrypa JAHK, nmpaBuna
Yapradda. Bropuunas crpykrypa JJHK. Tpetnunas crpykrypa AHK sykapuot u nmpokapuot. PHK,
knaccu pukanus PHK.

Tema 6. YraeBoabl. Onpenenenue, kiaccupukanus. Monocaxapusl. Ctpoenue. Konpuato-
LenHas TayTOMEpUs MOHOCAaXapHu0B. Onuracaxapunsl. BoccranosnuBaromme u
HEBOCCTaHABIIMBAIOIINE U CaxXapHIbl. Ctpoenue JUCaxapu0B. ITommcaxapuael.
I'omononucaxapuapl: Kpaxmall, LEJUII0JIO3a, TJIMKOreH. ['erepomonucaxapuiipl: THalypOHOBas

KHCJIO0Ta, XOHAPOUTUHCYIIb(DAT.

Pa3znen Ne 2 «MeTa60113M U MaTPUYHbIE OHOCHHTE3BI»

Tema 7. O6men yrueBoaoB. IlepeBapuBaHue yrieBojnoB. AKTHUBALUs MOHOCAXapHJIOB.
Karabommu3m rmoko3bl. ['ukomus. CybcrpatHoe dochopunmpoBanue. bpoxkenue. AHa’poOHOE
paclllelUIeHHe TJIOKO3bl. BHyTpukierouHas Jjokamu3auus mnpouecca. OTaenpHblE peakIUU
[NIMKOJINM3a: TepMoJuMHaMudeckue xapaktepuctuku. Oxucienue D-rmunepanbaerua-3-gocdara,
conpspxEHHOE ¢ pochopunmmpoBaHreM KapOokcmibHOU Tpynnbel. Obpa3oBanue pocoeHOITUPYBATA.
Pecunre3 ATP B peakmusx, Karaiam3upyembix (ochoriauuepaTknHazoil ¢ MUPYBATKUHA30M.
OHepreTMueckuil 6aaHC aHAYPOOHOI0 IIMKOJN3a. Peryndnus riaMKonus3a Ha YpoBHE T'eéKCOKMHA3HI,
dbochodpykToknHaszel, nupyBatkuHasel. Perenepanus HAJl+, ponb JakTaTAETHAPOTeHA3bl B 3TOM
nporecce. CnuproBoe OpokeHne. A’poOHBII MeTabonu3M nupyBaTa. MUTOXOHIIPUH: CTPYKTypa U
sHepreTuueckue GQyHknuu. OkxucnuTenabHOE JAekapOokcuiaupoBaHue mnupysarta. CymmapHoe
YpaBHEHUE U SHEPTeTUUECKUI OalaHC OKUCIUTENIBHOTO AeKapOOKCHIIMPOBAHUS MUPYyBaTa.

Tema 8. Iluka au- ¥ TPpUKAPOOHOBBIX KHUCJIOT. [{uki mMoHHON KuCnoThl. OTHENIBHBIE
peakiuy IHKIa, UX TEePMOAMHAMUYECKHE XapakTepucTuku. CyMMapHOe ypaBHEHHE OKHCICHHS
anetii-CoA B nukiie Kpebca. Ponb 1uKiIa JIMMOHHOH KHCJIOTHI B KaTaOOIM3MeE YIJICBOJOB.
Amdubonmueckoe 3nauenne nukia Kpedca. Perymsmus nukina Kpebca Ha ypoBHE IIUTPAaTCUHTA3HI,
M30LUTPATAECTUAPOr€HA3bl U 0-KETOTITyTapaT/IeruIporeHa3Horo KOMILIEKCa.

Tema 9. Llenb mepeHoca 3JeKTPOHOB H OKHCJUTeNbHOe (ocdopuaupoBanue. Porp
BBICOKODHepreTuueckux ¢GocdaroB B OuodHepretuke. buomnornyeckas pomb AT®. Cpobomgnas

sHeprus ruaponmsa AT® u npyrux opranndeckux gocdaroB. CBOOOAHOE OKUCIEHUE U €T0



Oouonornyeckast ponb. OkucieHue, conpspkéHHoe ¢ ¢ochopunupoBanueM AJ[D. CyOcrpaTHoe
dochopunupoBanue Ha  [puMmepe peaKIui, KaTaJIM3UPYEMbIX TJIALIepaIbaeT U I-3-
docharnerunporenasoil U eHosazoi. llenmb mnepeHoca 3JIEKTPOHOB U IPOTOHOB BHYTpPEHHEH
MeMOpaHbl MUTOXOHJPUH (ZbIXaTeNbHAas LIEMb, peloKc-Lenb). KOMIOHEHTh! IbIXaTelbHOM Ienu:
(br1aBONIPOTENHBI, JKeIe30CepHble 0eNKH, KOAH3UM Q, uTOXpoMbl. IIpencraBieHus o MexaHHU3Max
COMPSDKEHUS OKMCICHUS M (HOCHOPUIMPOBAHUS B IBIXaTEIbHOHN LeMH. XeMHOCMOTHYECKasT TEOPHs
Mutuenna. Ctpoenne AT®-cuHTa3zHOro KoMiiekca. Mexanusm oOpa3oBanusi ATO.

Tema 10. buocunres [IHK. buocunres JJHK y mpo- u sykapuor. IlomykoHcepBaTUBHBIN
Mexanu3zMm persmmkanuun JIHK, npennoxenusrii k. Yorconom u @. Kpukom. KommnoHeHTHI
perumnupytoniero anmnapara kietku. JHK-momumepassr |, Il, [l mpoxapuor. Xenukassl.
Tomnouszomepasa I u Il. Dykapuornueckue JJHK-nomumepassi:a, B, y, ormuuus or JAHK-nomumepas
npokapuot. JIHK-nmuraza. Mexanusm JIHK-mommmepasnoit peakumu. Otanbl Omocuntesa JIHK.
Wunnuanus penymkanuu. OO6pa3oBaHUE DPEIUIMKATUBHOIO KOMILUIEKCa (DEpMEHTOB U OEJIKOBBIX
¢bakropoB. PopMUPOBaHUE PEIUIMKATUBHON BUIIKH. PparmeHTsl OKa3aky B MPO- U AYKapUOTUYECKUX
KJIETKaX. OJIOHTrauus permkanuu. TepMuHanus perumkanuu. TOYHOCTh mpolecca pPernvKaluH.
Penapanusa JTHK.

Tema 11. buocunre3 PHK. IIponeccunr. [IpoMoTOpBhl: 0COOCHHOCTH WX HYKJICOTHIHBIX
nocnenoBatenbHocTell. JJHK-3aBucumas PHK-nommepasa E.coli: cyObennnuunas ctpyktypa. Ponb
o-(axTopa B Tpanckpuniuu. PHK-nmomumepasst A, B u C sykaprnoTudeckux KIeTOK: BHyTpUsIepHas
JIOKanu3aius. ACHMMETPUYHOCTh cuuThbiBaHus ¢ neneit JIHK. Drtanbl TpaHCKpUTIIIMU: WHUITUALINS,
SIIOHTAIMs U TepMHUHALUSA. OCOOEHHOCTH TPAaHCKPHIIIINN Y DYKapHuOT. Perynsuus skcrpeccuu reHoB
Ha ypoBHE TpaHCKpunuuu. lIpoueccMHr NnepBUYHBIX TPAHCKPUITOB B IPO- U IYKAPHUOTUYECKHUX
kierkax. Cruaiicunr. Pons Manbix spepHsix PHK B BbIpe3aHunM MHTPOHOB M3 INEPBUYHBIX
tpanckpuntoB. Tpancnopr MPHK u3 agpa B nuronnasmy.

Tema 12. buocunres 6enka u ero perynasiuus. 'eHeTHueckuii Koj: OCHOBHbBIE XapaKTEPUCTUKU.
buocuntes Oenka. benok-cunresupyrommii annapat kiaetku. CuHTE3 6enka B IPOKapHuOTHYECKUX
KJIETKaX. AKTUBUPOBAHHE aMUHOKHUCIIOT. XapakTepuctuka amuHoaunn-TPHK-cunreras. Ctpoenue
pubocom, hopMupoBaHHE PYHKIMOHAIBHBIX LIEHTPOB. MHuImanus Tpancisinuu. beiakosbie
(daktopsl nHUIHau. OOpa3zoBanre PyHKIIMOHAIBHO aKTUBHOM 70S -puOOCOMBI. DOHT AU
TpaHcasauu. benkoseie paxkTopsl anoHranuu. I[locnenoBareabHOCTh COOBITHI B ITpoIIEcce
SJIOHTAIMH. DJIOHTAlMs — HUKIMYecKui nporecc. TepmuHanus Tpancasuuu. benkoBeie GakTops
TepMHHALUU. TOYHOCTH MpOoIIecca TPAHCIALMU. DHEPreTHy eCKue 3aTpaThl Ha CHHTE3 Oelka.

Wuruburtops! Tpancisaiuu. @onaunr 0enkos. [loctrpanciasuronHas Mmoaudukamnus OeKoB.



2.3. MeToanveckue PEKOMEHAAHUHA MO OCBOCHUIO NUCHUIIJIUHBI «buosornyeckas XuMmus»

Hanpasnenue noaroroBku 44.03.05 «/ledacozuueckoe obpazosanuey,

npopuib «buono2us u xumus», CTEeHb: 6aKaiasp

[To pabouemy yueOHOMY TIUIaHy JAWCHUIUIMHA «buojornyeckass XUMHS» H3y4aeTcs
CTyZleHTaMHU THEBHON (Gopmbl o0yueHus B 7 u 8 yueOHBIX cemecTpax 4 kypca. OOmiee KOIMIecTBO
yacoB — 288 yacoB, u3 HUX 80 4AaCOB COCTaBJIAIOT NPAKTUYECKHE 3aHATHs, 36 4acOB — UTOTOBBIN
KOHTPOJIb (9K3aMeH) u 172 yaca OTBOIUTCS 11 BHEAYAUTOPHOM PabOTHI (CaMOCTOSTEIHHOM PabOThI).

AynutopHas paboTa moxpa3syMeBaeT MOCEHICHNE CTYICHTAMH BCEX MPAKTUUYECKHUX 3aHATUI
KOHCIEKTUPOBaHHE OCHOBHOT'O MaTepHaja Iy CHUILIHHBL. OCHOBHAsI (popMa paObOTHI HAIIPAKTUIECKUX
3aHATHSAX —  JICKIIMOHHBIC 3aHATHUS, JJAOOpPATOpHBIE pabOTHI, CEMUHAPCKUE 3aHATUS Ha KOTOPBIX
IPOUCXOAUT OOCYKIEHHE H3y4yaeMOoro MaTepHuala, 3alluTa JIAOOpaTOPHBIX paldOoT, BBHINOJIHEHHE
MUCbMEHHBIX PaboT, peleHne 3aau.

CamocrosiTenbHas paboTa CTyJIE€HTOB BKJIIOYAET Cieayrolre GopMbl paboThI: MOArOTOBKA K
CeMHMHapaM M KOHTPOJbHBIM paboraMm, MOArOTOBKAa U oQopMmieHue 1abopaTOpHBIX padoT,
BBINOJIHEHNE 3aJJaHU, PEIIeHUE CUTYallMOHHBIX 3a/1a4.

W3yueHne nuCIMITIIMHBI HAUNHACTCS C BXOJHOT0 MOAYJI (TECTUPOBAHNE), KOTOPHIMBBISABISACT
HaYaJbHBIA yPOBEHB MMOATOTOBKHM yJamuxcs. MaTepual AUCIUILTIHBI PEICTaBJIeH B BYX 0a30BBIX
MOJYJISIX, KaXKIBI M3 KOTOPBIX 3aBEPIIACTCS MPOMEKYTOYHBIM PEUTHHT -KOHTPOJIEM (KOHTPOJIBHOMN

pabotoit). Kypc 3aBepiiaercss HTOrOBBIM MOIYJIEM (3K3aMEHOM).

Pexomenmanum nmo Hanucanuo pedepara

Pedepat BemmonHseTcs Ha cTanaaptHoi Oymare ¢opmara A4 (210/297). Ions: neoe — 30
MM, 1paBoe — 10 MM, BepxHee 20 MM 1 HUXKHee — 20 MM; HHTEpBaJ IOJyTOPHBIN; IPUQT B TEKCTOBOM
penaktope Microsoft Word - Times New Roman Cyr; pa3smep mpudra — 14, BrlpaBHHUBaHUE 110
mUpUHE, a03aiHbIA oTCTy — 1,25 MM.

CranaapTHBIA TUTYIBHBIN JIUCT CTYEHT MOJTyYaeT y MpernogaBaTes.

ConepkaHrne HaAYMHAETCS CO BTOPOHM CTpaHMIIBI, HyMepalus CKBo3Has. Homep cTpaHUIIbI
CTaBUTCS B LICHTPE HIDKHEHN yacTu ctpanuibl. O6mmii o6beM pedepara 15-20 crpanuir.

B comeprkaHuu MpOTHB HA3BaHWIA TJIaB U HaparpadoB MPOCTaBIIOTCS HOMEpa CTPaHHIL MO

TeKcTy. [ 1aBbI 1 maparpadsl HyMeEpyrOTCSt apaOCKUMU [T PaMH.



3aroyioBKu, B COOTBETCTBUU C OrJIaBJIEHHUEM pedepara, JOKHBI ObITh BBIJEIECHBI B TEKCTE
KUPHBIM MIpu(TOM (Ha3BaHUS IJ1aB — 3arJIaBHBIMH OyKBaMHU, Ha3BaHUs MaparpadoB — CTPOYHBIMU
OyKkBaMmH), BBIpaBHUBAHHE MO LIEHTPY. TOYKHU B 3ar0JIOBKaX HE CTaBATCS.

Kaknas riaBa AODKHBI HAYMHATHCS C HOBOM CTpaHMIBL. TekcT maparpada He JoJDKeH
3aKaH4YMBaThCS TAOMUIEH MM PUCYHKOM.

[IpencraBieHHble B TEKCTe TaONMIBI JKEIaTENbHO pa3MellaTh Ha OJHOM JHcTe, 0e3
nepeHocoB. Tabnuubl JOHKHBI MMETh CKBO3HYIO HyMmepanuio. Homep U 3arosioBok TaOIMIIBI
pacrionaraeTcsi BBEpXy clieBa.

Ha xaxayro Tabnuiy ¥ pucCyHOK HEOOXOAMMO yKa3blBaTh CCHUIKM B TekcTe. Hampumep, «B
COOTBETCTBHHU C PUCYHKOM 5 (Tabmuieit 3)». Tabnuua uiaM pucyHOK JOKHBI pacloyiaratbes mocie
CCBUJIKH.

B 3axiroueHun u3nararoTcs KpaTKHE BBIBOJBI 110 pe3yJibTaTaM padoThl, XapaKTepU3YIOIne
CTENIeHb pEeIIeHUs 3aJad, MOCTaBJCHHBIX BO BBeAeHUU. lIpunmokeHus 00O03HAYAIOT 3arjaBHBIMU
OyKBaMHU PYCCKOro ajidaBuTa.

[TonGop nuTepaTypbl OCYLIECTBIISETCS CTYACHTOM CaMOCTOATEIbHO MIJIM IIpeJlaraeTcs
npenoaasareneM. llepeueHb HCIONB3yeMOR JUTEpaTypbl JODKEH cojepkaTbh MUHUMYyM 10
HauMeHoBaHUU. CHUCOK nuTepatypbl odopmisiercss B an(aBUTHOM MOPSAKE B COOTBETCTBUU C
tpeboBanusmu ['OCTa: cHavana yka3bpIBalOTCS MCTOYHUKH 3aKOHOJATENBbHOUN 0a3bl ((henepanbHbIe,
peruoHallbHble, MECTHbIE HOPMATHBHBIE MIPABOBBIE AKTHI), 3aTEM — HayuHble MyOIMKAIUU (KHUTH,
craTbd, aBTOpedepaTsl auccepranuii, nuccepranuu). [lo KakJoMy HUCTOYHUKY, B TOM YHCIIE IO
HAyYHBIM CTAaThsIM, YKa3bIBaeTCs ()aMIIMSI U MHUIIMAJIBI aBTOPa, Ha3BaHUE, MECTO M3IaHMs, HA3BaHUE
U3J1aTENIbCTBA, IO U3AAHMSL.

[Tpu ncnonp3zoBanuu cTpaHull Internet ux nepeyeHp 1aeTcs B KOHIIE CIUCKA JIUTEPaTypBhI.

Pexomenaanuu no opopmiieHHIO 0THYETA MO JA0OPATOPHOI padoTe

OTueTsl 110 1a00paTOPHBIM paboTaM JOJKHBI ObITh OPOPMIIEHBI B OTJENBHBIX TETPAIAX AT
nabopaTOpHBIX pabOoT. 3aNUCH TODKHBI OBITH BBIITOIHEHBI Y€TKO, aKKYpaTHO M TPAMOTHO.

Otuer 1o 1abopaTopHOil paboTe HAYMHACTCS C YKa3aHUs: TEMBbI, 11€JI1, 3a]]a4, MAaTepUaJIoB U
obopynoBaHusi, peakTuBoB. Jlamee wu3naraercsi XoA paboOTel B TMOPSAKE €ro BBINOJIHEHUS.
3akaH4YMBaeTCs OTYET BBIBOJAMH T10 paboTe.

[enpro 1abopaTOpHBIX PadoOT 1Mo aucnurnae «O01as 1 HeopraHUIecKast XUMUSD) SBISCTCS
n3ydeHne PU3NIECKUX U XUMHUYECKUX CBOWCTB, a TAKKE CIIOCOOOB MOJYYEHHUsI OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB; 3aJadyd — TOJYYUTh B YHUCTOM BHJAC HaubOoIee XapakTEpHbBIC

npeaACTAaBUTCIIM OCHOBHBIX KJIACCOB HCOPraHMYCCKUX BCHICCTB, U3YUYUTH UX (l)I/I3I/II-I€CKI/Ie n



XMMHYECKHE CBOICTBA C IOMOIBI0 XMMHUECKOI0 3KCIiepruMeHTa. POopMyJIMpoOBKa 3aj]1ad ONpeeIsieT
coJiep)KaHUe BBIBOJIOB I10 JJabOpaTOpHOM padoTe.

XoJ paboThI JOIDKEH COAEPKATh KPAaTKOE OMKCAHUE ITPOBOJUMBIX HCCIEIOBAaHHUM, ypaBHEHUS
BCEX MPOTEKAIOIINX XUMUYECKUX peakluii, Ha0Ir01aeMble U3MEHEHHUS U UX OOBSICHEHHE.

BriBoibI 1O pe3ynbTaTaM 1a00paTopHOM paboThl GOPMYTUPYIOTCS UCXOA U3 Leel U 3a/1a4
paboThl U OTpaXKalOT MPHOOPETEHHBIE MPAKTUYECKUE YMEHUS M HABBIKM, a TaKKe KOHKPETHBIE

pe3yJIbTaThl, IOJYyYEHHBIE CTYIEHTOM B IIPOLIECCE BHIMOIHEHUS 1a00paTOpHOI pabOTHI.



3. KOMIIOHEHTbI MOHUTOPHUHT A YYEGHBIX JJOCTUXKEHWUI CTYJIEHTOB

3.1 TexHosornyeckas KapTa peHTHHra IMCHMILJIMHBI

HaumenoBanue YpoBeHb/ cTENEeHb Huxn gucuumimasl | KonndecTBo 3a4eTHBIX
TV CIUTUIMHBI/Kypca o0pa3oBaHUs B y4eOHOM ILJIaHE eMHMUI]
(bakamaBpuat, MarucTpaTypa)
buonornueckas bakanaBpuat b1.BJI1.02./12.01.01| 7 xpeautos (3ET)
XUMUS

CMexHbIE THCUUIIIMHBI 10 y4eOHOMY IJIaHy

HpelIIHCCTBYIOIHI/IeZ O6HIa$I U HCOPraHUYCCKasl XUMUA, AHAJTIUTUICCKAA XUMUA, OPraHUvICCKasa XUMUA,
(1)H3quc1<a;1 XHUMUMs, KOJUIOMAHAaA XUMHA, XUMHUYCCKHUEC MCTOJbI B OKOJIOT'HH.

HOCJ’ICI[}’I-OH_II/IGZ XUMUA TCTCPOUUKIIMNICCKUX COCHHHGHHﬁ, IMpUKJIaaHas XUMUs.

(mpoBepKa «O0CTaTOYHBIX» 3HAHUM 110 paHee U3YUEHHbIM CMEKHBIM JUCLUIIIINHAM )

BXO/JHOM PA3IEJI

Conepxanue dopma paboThI KomuuectBo 6amnos 5 %
min max
Kontposs TectupoBanue 0 5
Hroro 0 5
BA3OBBIH PA3JIEJI Nel «BrHOM0/1eKyIbD»
Tekyia ®opma paboTsl KomuaectBo 6amios 46 %
s paboTa mi max
n
Jlekuu CocraBiaeHre KOHCIIEKTA JIEKIUHI:
Jlexyus Nel Beenenue B npeaMeT «buonornueckas 0,6 1
XUMHSD
Jlexyus No2 «bemxu» 0,6 1
Jlexyus No3 «DepMeHTbI» 0,6 1
Jexyus Nod «Jlurnuab» 0,6 1
Jlexyus Ne5 «HykienHOBbIE KUCIOTBI» 0,6 1
Jlexyus No6 «YTII€BOABI» 0,6 1
[Tpaktuyecku | OdopmieHue oTyeTa U 3anyTa Jad0paTOPHBIX
€ 3aHTHUS pabor: 1,2 2
JIP Ne 1 «CBoiicTBa aMUHOKHUCIIOTY.
JIP Ne 2 «Brinenenue 1 GU3MKO-XUMHYECKHE 1,2 2
CBOMCTBa OEJIKOBY.
N 12 2
JIP Ne 3 «BwieneHre u CBOWCTBA JIUITHAIOBY.




JIP Ne 4 «BuigeieHre U CBOUCTBA 1.2 2
HYKJICMHOBBIX KHUCIIOTY.
Ornpoc no BompocaMm ceMuHapa 2,4 4
Camocrosten | PemieHue cuTyallMOHHBIX 33724 IO TEMaM:
1,2 2
pHas pabota Tema 1. «benkm».
Tema 4. «JIumae». 1,2 2
Brmmonnenue 3agannii 1,2 2
Tema 1. «IlenTumsiy. 1,2 2
Tema 4. «JIunmuaery. 1,2 2
Tema 5. «HykiienHOBBIE KUCIOTHDY. 1,2 2
Tema 6. «YTIIEBOLBD). 1,2 2
IIpomexxyTou
HBIN
. [TuceMenHas KOHTpoJbHas padora Nel 5 8
pEeUTHHT -
KOHTPOJIb
Hroro 23 38
IMPOMEXYTOUYHBIA KOHTPOJIb
Conepxanue ®opma paboTsl Kommuectso 6anmnos 10 %
mi max
KonTpons 3ayer 10
I Hroro 10 I
BA3OBBIU PA3JIEJ Ne2 «MeTa6oiu3M U MATPHUYHbIE OHOCHHTE3bD» i}
Texyma ®opma paboThI KomuyectBo 0amnos 29 %
s mi max
pabora n
Jlexuuun CocraBiieHME KOHCIIEKTA JICKIUM:
Jlexyus Ne7 «OOMeH yTiIeBOJOBY 0,6 1
Jlexyus No8 «I1yxi nu- 1 TPUKApOOHOBBIX KUCIIOT» 0.6 1
Jlexyus Ne9 «llenb nmepeHoca 3JeKTPOHOB
U OKHUCTHTENbHOE (pochopurpoBaHue) 0.6 1
Jlexyus Nel( «buocunte3 JIHK»
0,6 1
Jlexyus Nel I «<bnocuaTes PHK»
0,6 1




Jlexyus Nol2 «buocuHTe3 O€NKa M ero peryJssius

0,6 1
[MpakTruecku | Ompoc Mo Bompocam ceMuHapa:
€ 3aHATHS Tema Ne7 «OOMeH yTiIeBOI0B» 2 3,2
Tema Ne8 «Jukn nu- 1 TPUKAPOOHOBBIX KHCIIOT» 2 3,2
Tema Ne9 «llens nepeHoca IEKTPOHOB U 2 3,2
OKHCITUTENbHOE QochHOopruInpoBaHuE)
Tema Nel( «buocunare3 JTHK» 2 3,2
Tema Nel ] «buocnures PHK)» 2 3,2
Tema Nel?2 «buocuHTe3 O€JKa M €ro PeryJisius 2 3,2
Camocrositen | Pemienue 3a1a4 Mo TeMaM: 24 4
bHas paboTa Tema 11. MaTpuuHbie OMOCHHTESHBI. ’
[IpomexyTou
HbIH [TucprmeHHast KOHTpoOJbHas paboTta Ne2 5 8
pEeUTHHT -
KOHTPOITh
Hroro 23 37

UTOT OBBI KOHTPOJIb
Conepxanue ®opma paboThI Kommuecto 6amios 10 %
mi max
n
Kontponb Ok3ame 7 10
YITOTO . 7 1U

S E—

JIOMMOJITHUTEJIbHBIN PA3EJ

basoBelii paznen/Tema ®opma paboTbl

Komnuectso 0ayioB

min max
Paznen Nel Tema Ne2 «benkuy [TonroroBka pedepara 0 2
Paznen Nel Tema Ne3 «Jlumuasn»y Pedepat/narnsnnoe mocobue 0 2
Paznen Ne 2 Tema NeS Pedepat/marnsaanoe mocobue 0 2
«HyKIJIeMHOBBIE KHCIIOTHD)
Paznen Ne2 Tema Nel ] Pedepat/narnsnuoe mocodbue 0 2




«Pemmukanusy

Paznen No2 Tema Nel2 Pedepat/narnsaaoe mocobue 0 2
«buocunTte3 Oenka»

Hroro 0 10
O611ee KOTMYECTBO OANIOB MO AMCIUIUINHE (II0 HTOTaM H3ydeHH o raz
BCEX pa3JiesioB, 0€3 yueTa JOMOJHUTEILHOr0 pa3esa) 60 100

IIpumeyanus:

[Ipu BbImOMHEHUH y4yeOHOH paboThl B TeueHue /-ro cemecrpa (0azoBbii pazgen Nel
«bruoMoneKyb») CTyIHT NOJDKEH HaOpaTh MHHUMAaIbHO 23 6ai1oB (MakcuManbHO 48 6aiioB), B
IIPOTUBHOM CJIy4ae OH He JIONyCKaeTcs K IPOMEXYTOUHOMY KOHTPOIIO (3a4eT).

Ha 3ayere cTy1eHT MMeeT BO3MOXKHOCTb MOJHATh CBOM PEUTHHI MUHMMasbHO 10 30 Oasios
(MakcumanbHO 10 48 Gaynos). [Ipu HanMuMK MPOMYCKOB CTYAEHT 00si3aH OTpaboTaTh 3aHATUE U
MPETOCTaBUTh KOHCIIEKT IPOITYIICHHOW TEMBI.

CooTBeTCTBHE peﬁTHHFOBbIX 0aJuIoB U aKaJeMHYECKOI OI[CHKH.

Oo61ee K0JIMYECTBO HAOPAHHBIX 0AJJI0B AkageMuueckas omeHka (3ader)
0-29 GanmoB HE 3a4TEHO
30-48 6amnnos 3a4TEHO

B 3-m cemectpe (0a30BbIit pa3gen No2 «Metabonu3M U MaTpuyHble OMOCHHTE3BD») CTYIAEHT
JOJDKeH HaOpaTh MUHUMAaBHO 23 6amnoB (MakcuMaibHo 38 6amioB). 3ateM Oaiutel 3a 00a cemecTpa
CYMMUPYIOTCS.

WtoroBenii Moxynb (9K3aMeH) TMO3BOJISIET CTYJACHTY MOTHATH CBOW OOMMH peHTHHT
MUHUMaIbHO 10 60 6amnoB (MakcumansHo 10 100 6anoB). B ciydae HegocTaTOUHOroO KOJMYECTBa
0aJUIOB CTYAEHT MOKET IOBBICUTh PEHTHUHT, BBIIIOJHUB 33JaHUs JOMNOJHUTEILHOrO Moays (1o 10
0aJIoB).

CooTBercTBHE pEHTUHTOBBIX 0AJIIOB M aKaJIeMUYECKOM OI[EHKH (9K3aMeH).

Oo61ee KOJIMYECTBO HAOPAHHBIX 0AJ10B AkageMuuyeckasi oeHKa (3K3aMeH)
0-59 6annos HEY/IOBJIETBOPUTEIHHO
60-74 Gannos YJIOBJIETBOPUTEIILHO
75-89 Gannos XOpOUIOo
90-100 6amnos OTJIMYHO




3.2. ®oHJI OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPUTENbHBIE MaTEPUaJIbl)

MUHUCTEPCTBO ITPOCBEIIEHN POCCUNCKOU ®EJEPAITN
denepanbHOE rocy1apcTBEHHOE 00 KETHOE 00pa30BaTeIbHOE yUPEKIECHUE
BbICILIEr0 00pa3oBaHUs
KPACHOSIPCKHIA IT'OCYJAPCTBEHHBIN MEJAIOr'MYECKHA
YHUBEPCUTET
um. B.II. AcradpreBa
(KTTTY um. B.I1. Actadnena)

@daxynpTeT OMOIOruH, reorpaduu U XUMHUH
Kadenpa-pazpaboruuk 6M0I0rum, XuMuu 1

SKOJIOTUH
YTBEPXJIEHO OJIOBPEHO
Ha 3acelianiu Kadenphr Ha 3acenanun Hay4HO-METOIMYECKOIO COBETA
IIporokosn Ne 8 - & CHeNNaIbHOCTH (HATIPABICHUS MOATOTOBKH)
ot «08» mas 2024 r. M 7 I Ne 4
5 . 7, poToKoa Ne
Sapenyrommit Kadenport LTI Ot «15» mast 2024 1.
Anrunosa E.M. [pencenatens HMCC (H)
I'opnenko H.M.
®OHA
OLEHOYHBIX CPEJICTB

JUIs IPOBEACHUSI TEKYLIEr0 KOHTPOJIS M IPOMEXKYTOUHOM aTTeCTalluy 00yJaroluxcs

BUOJIOI'MYECKASA XUMHUA

Hanpasnenue noarorosku: 44.03.05 Iledazocuueckoe obpazosanue

Hanpasnennocts (mpoduiib) o0pa3zoBaTesibHOM MporpaMMBbl: buonoeus u xumusl

KBaJIM(UKALH: OAKAIA8D

CocraBureb: accucTeHT SIKkyHeHKoB A.B.



1. Haznayenue ¢oHIa OLIEHOYHBIX CPEACTB
1.1. Hempto cozpanus DOC «buonornueckas XuMmus» SBISETCS YCTAHOBJICHHE

COOTBETCTBHSI y4EOHBIX JIOCTMDKCHUU 3alUIAHUPOBAHHBIM pe3yJbTaTaM OOydeHHUS U
TpeOOBaHMAM paboyel MporpaMMbl JUCIUILUIAHBL.
1.2. ®OC no nucuummHe «bruonornyeckas XuMus» pelaeT 3a1auu:

— Orenka copmupoBannoct komnerennuit (IK-4, TTIK-7);

—  OcymiecTBICHHE TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH;

- OCYHICCTBJ'ICHI/IG HUTOr0OBOI0 KOHTPOJIA IO JUCHUILTIUHE.

1.3. ®OC pazpaboTan Ha OCHOBAaHMH HOPMATHBHBIX JJOKYMEHTOB:

e - (enepasibHOrO rOCyIapCTBEHHOI0 00Pa30BaTENBHOIO CTAHAAPTA BBICIIEr0 00pa3oBaHUs 1O
HanpasieHuio moarotoBku 44.03.05 «Ilegaroruueckoe oOpazoBanue (¢ IByMs popuiIsMu
MOJITOTOBKH )», yTBepkaéHHOMY 09.02. 20161, Ne 91, ypoBEeHb MOATOTOBKH: OaKaiaBp;

e Cranpgapra paboueit mporpammsel aucuuruiabl B KITIY um. B.I1. ActadbeBa,yTBepxkaeHHOTO
VYyenbiM coBeToM yHHBepcuTeTa 30.09.2015r., mpuka3 Ne 389(m) ot 07.10.2015;

e Jlonoxenuss o QopmupoBaHuu (OHAA OIEHOYHBIX CPEACTB JUIA TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH, IPOMEKYTOUYHOM W  HMTOrOBOM  aTTeCTalMd  OOYYarolIUXcsl MO
o0pa3oBarenabHbIM IporpaMMam Beicuiero oopazosanus (Ilpukas ot 30.12.2015 Ne 498(1m)).

2. llepeyennb KOMIETEHIHIA, MOIeKAIUX (POPMHPOBAHHMIO B PAMKAX TN CIIUIIJIMHBI
2.1. Tlepeuenb KOMITETEHIINH, (OPMHUPYEMBIX B TIpOIlecce U3yUeHHs bronmornueckoil XumMmun

— CnocoOHOCTh HCIIOJIB30BaTh BOBMOKHOCTH 00Pa30BaTEIHbHON CPEIIbI TS TOCTHKCHUS
JUYHOCTHBIX, METANpPEJAMETHBIX U TMPEAMETHBIX pe3yJbTaTOB OOy4YeHHUS W
oOecrieueHUsT  KadecTBa  y4eOHO-BOCIHTATEIBHOI'O  Ipollecca  CPEICTBAMU
npenoaaBaeMbix yueOHbIx mpeameron (ITK-4);

— CnocoOHOCTh OpraHU30BBIBATH COTPYJHHUYECTBO OOYYAIOUIMXCS, MOAEPKUBATH UX
aKTUBHOCTb, HWHHUIMATUBHOCTH M CAMOCTOSITEJIBHOCTb, pPa3BHBATh TBOPUYECKUE

ciocoonoctu (ITK-7).



2.2. OneHo4YHbIE CpecTBA

Komnerenuus JlucuunianHsl, NpakTUKY, y4acTBYIOLIME B (POPMUPOBAHUU TaHHOU Tum KoHTpOIA Ouenounoe
KOMIIETCHIIUH cpeactBo/KUM
Howmep dopma
[TIK-7 Criocoonocth | Ilcuxosorus, meaaroruka, BBeJeHUe B OMOJOTHIO, MUKPOOHOJIOTHSI, 300J10THs, Texyuuii 2 Bxoanoe
OpraHH30BbIBATh 00TaHMKAa, OCHOBBI 3KOJIOTUM U OXpaHbl MPUPOABI, (U3MOJIOTHs YeloBeKa U KOHTPOJIb TECTUPOBAHUE
COTPYAHMUYECTBO KMBOTHBIX C OCHOBAMHU (DYHKIIMOHAJILHON aHATOMHH, IUTOTMCTOJIOTHS, TEOPUS | YCIIEBAEMOCTH 3 CocraBnenue
00yYaroImxcs, 9BOJIIOLMHU, OOINas W HeopraHuyeckas XuUMUS, aHAJIUTHYeCKas XHUMHUS, KOHCIIeKTa
NOAJIEPKUBATh UX ¢busnyeckas ¥ KOJIJIOUHAS XUMHUS, OpraHUYecKasi XUMHUsI, XUMHUUECKUN CUHTE3, JEKUUH
AKTUBHOCTb, XUMHUSL OKpYXalollled Cpeabl, NpUKIaJHas XUMHUS, TEOpUsS U MPAKTHKA 4 Otuet o
MHUIMATUBHOCTb U | (JOPMHUPOBAHUS YHUBEPCAJIBHBIX YUEOHBIX NEHCTBUH, THUIBI M MEXaHU3MBI 1a00paTOPHBI
CaMOCTOSITENIbHOCTb, | XUMUYECKMX  peakuui, u30paHHble TiaBbl  ¢Qusuonoruu, ¢Gaopa u M pabotam
pa3BUBaTh pacTuTenbHOCTh KpacHOAPCKOro Kpas M CTpaTeruud €€  COXPaHEHWs, 5 Bommonnenue
TBOpPYECKHE 6uopasHooOpazue uBOTHBIX Cpeaneil CuOUpH U CTpaTeruu €ro CoXpaHeHus, 3a/IaHui 110
CIOCOOHOCTH NPH MOJIEKYJIAPHO-T €HETUY €CKU I YPOBEHb OpraHu3anuu KHU3HHU, TeMaM
W3YYCHHMH MpEeIMeTa | KOMIIETEHTHOCTHBIN 1oaxoa B oOpazoBanuu, JanamadTel Cpenneri Cubupu u 6 Pemenue
«buonorunueckas IPOCTPAHCTBEHHO-TEPPUTOPUAIILHOE Pa3MEILEHUE PACTEHUM U KUBOTHBIX, CUTYallMOHHBI
XUMUS» COBPEMEHHBIM  IIKOJBHBIA  XUMHUYECKHMH  OKCIIEPUMEHT, IpPaKTHKa 10 X 3a/1a4 1o
HOJTY4EHHUIO PO ECcCCHOHATBHBIX YMEHHUHI M HaBBIKOB, B TOM YHCIIE TIEPBUYHBIX TEMaM
YMEHMH W HaBBIKOB HAay4YHO-HCCIIEOBATEIbCKOW JESITEIbHOCTH, HAy4YHO 7 [Mucemennas
HCCIIEIOBATENbCKAS IPAKTUKA, METOAMKA OOy4YeHUs OHOJOrMHM, METOAMKA KOHTPOJIbHAS
00y4eHHUsT XUMHUH pabota Nel
8 [Mucemennas
KOHTPOJIbHAS
pabota Ne2,
9 Omnpoc o
BOIIpOCaM
cemMuHapa
10 Pedepar no
TeME
11 N3srorosnenue
HarJIsAHOT O
nocoous




IIpomexyrounas

aTTecTanus 1 3auer/OK3aMeH
[1K-4 cnoco6HocTh | Ilemaroruka, BBeneHrue B OMOIOTHIO, MUKPOOHOJIOTHS, 300JI0THsI, OOTaHUKA, Tekymuii 3 CocraBieHune
UCIOJIb30BaTh OCHOBBI 9KOJIOTHM M OXPaHbI MPHPOJBI, (PU3NOIOTHS YETOBEKA M KUBOTHBIX C KOHTPOJIb KOHCIIEKTa
BO3MOYKHOCTHU OCHOBaMHU (pyHKIIMOHAJILHOW aHATOMUH, IIUTOTUCTOJIOTHS, TEOPHs SBONIOLHH, | YCIIEBAEMOCTH JAEKIUI
o0pa3oBaTenbHON o0Imas ¥ HeopraHuyeckas XUMUs, aHATUTHYECKass XUMUS, (HU3HUecKas W 4 Otuer no
Cpenbl s KOJUIOMJAHAs XUMHUsI, OpraHUYecKass XUMHs, XUMUYECKUM CHUHTE3, XUMHUS 1a00paTOPHBI
JIOCTUKEHUS OKpYXalollel Cpeabl, MPUKIAJHAsT XUMUS, PACUETHBIE U 3KCIEPUMEHTAIbHbIE M pabotam
JMYHOCTHBIX, 3a/la4l B Kypce XUMHH, (U3NKO-XUMHUYECKHE METOAbl aHaju3a, Teopus u 5 Brinonnenune
METaNpeAMETHBIX U | MpaKTuKa (GOPMUPOBAHMS YHUBEPCATBHBIX Y4EOHBIX JeCTBHI, OHOIOrnuecKas 3a/1aHui Mo
peIMETHBIX XUMHUS, TUIIBl 1 MEXaHU3Mbl XUMHMUYECKHX pEAKLUMM, XUMHS XUHOUAHBIX M TeMam
pe3yIbTaTOB BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN, XUMUS T€TEPOLUKINYECKUX COCTUHECHUH, 6 Pewenue
o0y4yeHus u 3a/laHus [0 XMMUU TOBBIIIEHHONW CI0XHOCTH, U30paHHbIE TTaBbl (PU3HOIOTHH, CUTYallMOHHBI
obecrnieueHus ¢nopa u pactutenbHOCTh KpacHOAPCKOro Kpas M CTpaTeruu €€ COXpaHEHHUS, X 3aJ1a4 1o
KayecTBa yueOHO- COBpEMEHHbIE 00pa30BaTENbHbIE TEXHOJOTHUH, MOJIEKYJISIPHO-T€HEeTHYEeCKHM TeMaM
BOCIIUTATEIbHOTO YpOBEHb OpraHMU3alMi XU3HU, KOMIETEHTHOCTHBIN MOAX0J B 00pa3oBaHHH, 7 [Tucemennas
npoiiecca manamadter  Cpemneit Cubupu ©  TPOCTPAHCTBEHHO-TEPPUTOPUATHEHOE KOHTPOJIbHAs
CpeAcTBaMHu pa3MelleHne pacTeHUd U KUBOTHBIX, TEOpUS M TpPaKTHKA H3Yy4YEHUs pabota Nel
IIPEN0/1aBAEMBbIX MIE€arOTHYECKOr0  OMbITA YYMTENs OWOJIOTHMH, TNPAKTUKA 110 IOJIYYEHHUIO 8 [Tucemennas
Y4€OHBIX IPEIMETOB | TPO(PECCHOHATIbHBIX YMEHUH M HABBIKOB, B TOM UYHCJIE NEPBUYHBIX YMEHUH U KOHTPOJIbHAS
HAaBBIKOB HAy4YHO-UCCJIEI0BATEIbCKON JEATEIbHOCTH, METOAUKAa OOYy4eHMUs pabota Ne2,
OMOJIOrMM, METOMKA 00 yUEHUS XUMUU 9 Omnpoc o
BOIIPOCAM
cemMuHapa
10 Pedepar no
TeME
IIpomexyTouHas
aTTecTanus 1 3auer/OK3aMeH




3. @oH/I OLIEHOYHBIX CPECTB sl MPOMEKYTOYHOM aTTeCTalluu

3.1. ®oH/IBI OLIEHOYHBIX CPEJICTB BKIIOYAIOT:

e OIeHOYHOE cpencTBO 1 — Bompock! k 3auery/sK3aMeny.

3.2. OueHOYHbBIC CpelICTBA

3.2.1. OueHOYHOE CPENCTBO: BOMPOCH K 3a4eTy/3K3aMeHy MO JUCIUILUIMHE « AHAIUTHYECKas

XUMUS»

Kpurepuu onieHHMBaHUS 11O OIEHOYHOMY CPENCTBY 1— BOIDPOCEL K 3a4eTV/2K3aMEHY

dopmupyemsble [IponBunyTHII ba3oBel1ii ypoBeHB IToporosslii ypoBeHb
KOMIIETEHLIUU YPOBEHb chOpMUPOBAaHHOCTH chOpPMHPOBHAHOCTH
c(OpMUPOBAaHHOCTH KOMITIETEH U KOMITETEHIUI
KOMIIETEHIIN I
(87-100 6ammoB) (73-86 6amnoB) (60-72 6amnoB)*
OTJINYHO/3aYTEHO XOPOIIO/3a4ETHO YIIOBJIETBOPUTENBHO/3
aQ4EeTHO
IK-4. OO6yuaromuiicst Ha OO6yuatromuiicst Ha OO6yuatomuiics Ha
CnocoO6HOCTh BBICOKOM ypOBHE IPOJIBUHYTOM YpOBHE | 0a30BOM ypOBHE
HCII0JIb30BaTh CIOCOOCH CIOCOOCH CIIOCOOCH
BO3MOXKHOCTHU UCIIOJIH30BaTh UCIIOJIb30BaTh UCIOTH30BATh
o0pa3oBaTenbHOI BO3MOXHOCTH BO3MOKHOCTH BO3MOKHOCTH
CpeIbl IS o0pa3oBaTenbHOI o0pa3oBaTeILHOM o0pa3oBaTeIbHOM
JIOCTHXKCHHS CpeIbl IS CpeIbl ISt CpeIbl ISt
JHUYHOCTHBIX, JOCTUKEHUS JIOCTUKEHUS JIOCTUKEHUS
METanpeAMETHBIX U | JUYHOCTHBIX, JMYHOCTHBIX, JTUYHOCTHBIX,
MpeIMETHBIX METanpeIMETHBIX U MeTanpeMETHBIX U MeTanpeMETHBIX U
pe3yIbTaTOB MPEIMETHBIX MIPEIMETHBIX MPEAMETHBIX
oOydeHHS U pe3yaBTATOB pe3yIbTaTOB pE3yIbTaTOB
obecriedeHus o0y4yeHus u o0y4yeHus u o0y4yeHus u
KadecTBa yueOHO- obecrieueHus obecreyeHus o0ecreyeHus
BOCITUTATENBHOI O KauecTBa y4eOHO- KadecTBa yueOHO- KauecTBa y4eOHO-
npoiecca BOCIUTATEIBHOTO BOCIUTATEIBHOTO BOCHHUTATEIBHOTO
cpeacTBaMu mpolecca CpeACTBaMu | Ipoliecca CPpeACcTBaMU | Mpoliecca CPeACcTBaMuU
MpernoiaBaeMbIX IPEno1aBaeMoro IPEno1aBaeMoro MPENo1aBaeMoro
y4eOHBIX yuebHOro npeameTa y4eOHOro npeameTa y4eOHOro npeameTa
MNpEeIMETOB «XAMUD» «XUAMUD «XUMUD




IIK 7.
Crioco0HOCTh
OpPraHHU30BbIBAThH
COTPYAHHYECTBO
oOydJaronmxcs,
MOJIZICP)KUBATH UX
aKTUBHOCTD,
MHUIMATUBHOCTE U
CaMOCTOSITEILHOCTD
, pa3BUBATH
TBOPYECKHUE
CIIOCOOHOCTH

OO6yuaromuiicst Ha
BBICOKOM YPOBHE
CrocoOeH
OpPraHU30BbIBAThH
COTPYJIHHYECTBO
00yJaroImXcs,
HOJICP)KUBATh UX
AKTUBHOCTb,
MHHMIUATUBHOCTh U
CaMOCTOSTEIILHOCTD,
pa3BUBATH TBOPYECKHUE
CITOCOOHOCTH
CpelcTBaMHU
MPEoIaBacMoro
y4eOHOro nmpeamera
«XuMHSD»

OO6yuatromuiics Ha
MIPOIBUHYTOM YPOBHE
Croco0OeH
OpPraHU30BbIBAThH
COTPYJIHUYECTBO
00y4JaroImXcs,
MOJIICPKUBATH HX
AKTHUBHOCTb,
UHHMI[UATUBHOCT U
CaMOCTOSTEIILHOCTbD,
pa3BUBATH TBOPYECKHUE
CITOCOOHOCTH
CpelCTBaMuU
MPEroaBacMoro
yueOHOro npeamera
«XUMHSD

OO6yuatromuiics Ha
0a30BOM YpOBHE
crnoco0eH
OpraHu30BbIBaTh
COTPYAHHYECTBO
00y4JaroImXcs,
MOJIJICPKUBATH X
AKTUBHOCTb,
WHUIUATHBHOCTH U
CaMOCTOSITENILHOCTb,
pa3BUBATH TBOPUECKHE
CIOCOOHOCTH
CpeiCTBaMu
MPErNo1aBaeMoro
y4eOHOro npeamMera
«XUMUD

*Menee 60 06amI0B — KOMITETEHITHS HE chopMHUpOBaHA




4. ®oH/X OLEHOYHBIX CPEACTB A/l TEKYIero KOHTPOJIsl yCIeBaeMOCTH
4.1. ®oHBI OLICHOYHBIX CPEACTB BKIIIOYAIOT:
® OIICHOYHOE CpeacTBO 2 — BxogHoe TecTupoBaHue,
e oneHo4yHoe cpenctBo 3 — CocTaBieHNe KOHCIIEKTa JIEKIUH,
e oreHo4YHoe cpeacTBo 4 — OTuer no 1abopaTopHEIM padoTam,
® OICHOYHOE CPEJCTBO 5 — BrInonaHeHue 3ajaHuil Mo TemMam,
® OILIEHOYHOE CpencTBO 6 — PenieHne cuTyallmoHHBIX 3aa4 10 TeMam,
e O1EHOYHOE cpencTBo / — [IncbMeHHast KoHTpoabHas padora Nel,
e oueHoyHoe cpenctBo 8 — [luchmMenHas KOHTposbHas paboTta Ne2,
e oreHo4yHoe cpeacTBo 9 — Ompoc 1o BonmpocaM ceMuHapa;
e oneHnouHoe cpenctBo 10 — Pedepar o teme,
e oreHoyHoe cpenctso 11 — M3rotoBneHue HarIsHOro MOCOOuS.
4.2.1. Kpurepuu OIlCHHBAHUS CM. B TEXHOJIIOTHYECKON KapTe peUTHHTA B pabodeil mporpamme

JAUCIHUITIINHBI «bronornueckas XuMus).

4.2.2. Kputepuu OIleHUBAHMS 110 OLICHOYHOMY CpeACcTBY 2 —BX0IH0e TECTHPOBAHNUE,

Kpurepuu onieHuBanus KonuuectBo 6amioB (BKJIaa B PpEHTHHT)

Bepnbix oTBeTOB — 4 1

Bepnbix oTBeTOB — 8

Bepnbix oTBeTOB — 12

Bepnbix otBeTOB — 16

OB~ wWN

Bepnbix oTtBeTOB — 20 (MakcUMambHBIN OaII)

4.2.3. Kputepuu orieHUBaHUS 110 OIIEHOYHOMY CcpeACTBY 3 — COoCTARJICHNE KOHCIICKTA JICKIIMIL,

Kpurepun oneHuBanus KomuuectBo 6aioB (Bkiajg B peHTHHT)
PacKpbITbI OCHOBHBIE IIOHSTHS 110 TEME 0,3
[Toka3aHbl CBA3M MEX/Y OCHOBHBIMU MOHATHAMHU 0,3
Hcnonb30BaHne CXeM M YCIOBHBIX 0003HAYECHUH 0,2
AKKYpaTHOCTb, TPAMOTHOCTb, JJAKOHUYHOCTh 0,2
MaxkcumanbHbIi Oamt 1

4.2.4. Kputepuu OIleHUBAHUS 10 OIIEHOYHOMY cpencTBY 4 — OTYeT 110 JA00PATOPHEIM PA00TAM.

Kpurepuu onieHuBanus KonuuectBo 6amioB (BKiIaa B PEHTHHT)
BrimonHeHnne paboTsl COTIacHO pyKOBOACTBY 0,3
Odopmienne coriacHo TpeOOBaHUIM 0,3
[TorHo wm 4YeTko OOBsICHEHBI HAOIIOgaEMbIC 0,5
SIBIICHHSI
[TpuBeneHbI ypaBHEHUSI XUMUYCSCKUX PEAKIU 0,4




BepHo chopMynupoBaHbl BBIBOABI

0,5

MaxkcuMaJIbHBIA 0aI

2

4.2.5. Kputepuu orieHUBaHMS 110 OLICHOUYHOMY CpeAcTBY D — BERINoaHeHNE 320 AHMIA 110 TeMaM,

Kpurepuu ouenuBanus

KommuectBo 6annoB (BKJIaJ B peHTHHT)

Bepno pemensl 3agaun 1-2 0,5
Bepno pemens! 3agaun 3-4 0,5
Bepno pemensr 3agaun 5-6 0,5
Bepno pemensr 3agaun 6-7 0,5
MaxkcuMaJIbHBIA 0as 2

4.2.6. Kputepuu olleHUBaHUS 110 OIICHOYHOMY cpencTBy § — PelnieHne CHTVAIMOHHEIX 312,

Kpurepun onenuBanus

KonuuectBo 6amioB (BkiIaa B pEUTHHT)

Bepno pemiena 3aaqa 1 0,3
Bepho pemena 3agaya 2 0,3
Bepno pemena 3agava 3 04
Bepno pemena 3amaqa 4 0,5
Bepno pemena 3agaga 5 0,5
MaxkcruMabHBIN Oal 2

4.2.7. Kputepuu oneHUBaHUs 10 OlleHOUYHOMY cpencTBY [ — IIMCREMEHHAA KOHTPROJALHAA

pabora Nel,

Kpurepuu ouenuBanus

KommuectBo 6anmnoB (BKJIaj B peHTHHT)

Bepno BrimosHeHO 3a1anue 1

[N

BepHo BBITOTHEHO 3aaHKE 2

BepHo BeIonHEHO 3a1aHKE 3

BepHo BrInosHEHO 3a1aHue 4

BepHo BBIITOJIHCHO 3a1aHUC 5

BepHo BbImonHEeHO 3a1aHue 6

Bepno BrinonHeHo 3aganue 7

BepHo BBIITOJIHCHO 3a1aHUC 8

MaxkcuMaJibHBIA 0ait

o T I e e N e

4.2.8. Kpurepuu orneHuBaHus 1o oricHouHOMY cpeacTBy § — IIMCREMEHHAA KOHTROJALHANA

padora Ne2,

Kpurepun onennBanus

KomnuecTtBo 6anioB (BKiaJ B peHTHHT)

Bepno BrimosHeHo 3aganue 1

BepHo BhImoHEHO 3a1aHUE 2

BepHo BbINTOJHEHO 3aaHue 3

BepHo BrImosHEHO 3a1aHue 4

BepHo BeInoIHEHO 3a7aHKE 5

BepHo BeIoMHEHO 3a1aHKE 6
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Bepno BeImonHeHo 3aganue 7

BepHo BbImonHeHo 3aganue 8

[

MaxkcuMaJibHBIA 0aniI

4.2.9. Kputepuu orileHUBaHUS 110 OIICHOUYHOMY cpencTBY 9 — ONPoC 110 BONPoCcaM CeMMHAPA,

Kpurepun onennBanus

KommuectBo 6anoB (Bkiiaj B peiTHHT)

3HaHUe ¥ MIOHUMaHKE MaTepHraa 1
[TonHOTa pacKpbITHs BOIpoca 1
JloruuHOCTH U MOCTIEN0BATENbHOCTD U3T0KEHHS 1
MaTepuania

AprymMeHTHpOBaHHOCTh OTBETa Ha 1
JIOTIOJIHUTENbHBIE BOIPOCHI

MaxkcumanbHbIi Oamt 4

4.2.10. Kpurepun ornieHuBaHUs 110 onieHo9HOMY cpenctBy 10 — Pedepar o reme.,

Kpurepuu onennBanus

KomuuectBo 6annoB (Bkiiaj B peiTHHT)

PackpbITo conep:kaHue TEMbI 1
Odopmnenne cornacHO TpeOOBAHUSIM 0,5
['paMOTHOCTD U3JI0XKEHUS 0,5
MakcruMabHbBIN Oat 2

4.2.11. Kpurtepuu omeHHBaHUS 10 oneHOUHOMY cpenctBy 11 — M3roToBJeHue HALIAIHOLO

Kpurepun onennBanus KommuectBo 6anoB (Bkiiaj B peiTHHT)
HNupopmaTUBHOCTH 1
Xya0XKeCTBeHHbIN AU3aiiH 0,5
['paMOTHOCTD, aKKYPaTHOCTb 0,5
MaxkcumanbHbIi 6ant 2




5. YueOHO-MeTOoaAMYeckoe U HHoOpMannoHHOe o0ecrnedeHHe (OHAOB OLEHOYHBIX CpPeACTB

(uTepaTypa; METOOUYECKHE YKa3aHWs, PEKOMEHIAIMH, MPOrpaMMHOE OOecledeHne WU Apyrue

MaTepHabl, CI0JIb30BaHHbIE i1 pa3padotku POC).

5.1. OcHoBHasi W JOMOJHHUTENbHASI JHUTEpaTypa mpenactaBieHa B m. 3.1 Kapra murepatypHoro

obecreueHus JUCIUIUTMHBI (BKIIIOUYAs YJIEKTPOHHBIE peCcypchl) B pabodeii mporpaMMe TUCIHTILIAHBI

«buonornyeckass XUMHUI.

JIutepaTypa 1Uisl OpraHu3aluu CaMOCTOATEIbHON PabOThI CTYIEHTOB:

1.

buooprannueckast xumus: yueonuk/ H. A. TrokaBkuna, 0. W. baykos. - 8-¢ u3.,
crepeotut.. - M.: [Ipoda, 2010. - 542 c.

buoxumus [DnexTpoHHbId pecypce]: yueOnuk mis By30B / T. JI. Aneitnukosa ; [Tox pexn. E.C.
CesepuHa. - M. : IDOTAP-ME/, 2003. - 779 c.

buonornueckas xumus [Tekcr] : yueOnoe nocoobue / 0. b. ®ununmnosud [u np.] ; pen. H.
N. KoBanesckas. - M. : Akagemus, 2005. - 256 c.

Bbuoxumusi ¢ 0CHOBaMHU MOJIEKYJIIPHON OMOJIOTHH : MaTE€PUAIbI 1JIsl IOATOTOBKU K DK3aMEHY:
Meroauueckoe mocodbue/ coct. B. A. bepecnes. - Kpacnosipck: KI'TIY um. B. I1. Acradbesa,
2011.-68 c.

Komos B.II.. buoxumus: Yue6. mist By3os/ B.I1. Komog, B.H. IlIBenosa. - M.: [Ipoda, 2004.
-640 c.

[TpakTHKyM 11O OMOJIOTMYECKON XUMUU: METOAMYECKast pa3padoTKa sl CTyACHTOB/

coct. B.A. bepecue. - Kpacrospck: KI'TTY um. B. I1. Actadrea, 2011. - 68 c.

Kuoppe I.I'., Me3una C.JI. buonorudeckas xumus: Y4e0. 1715 XUM., OMOJI. U MEJI.

crell. By30B. - 3-¢ u3., ucnp./Kaoppe A.I'., Me3una C./I.. - M.: Beicmr. mik., 2002. -

479 c.

I'panuk,B.I". JlekapctBa. @apmMakoI0rnyecKuii, OHOXUMUYECKUN U XUMUYECKHI

acnekT: Monorpadus / B.I'. I'panuk. - M.: By3oBckas kaura, 2001.

Crpaiiep JI. buoxumus: B 3-x 1. T.1,2. ITep. C anrmn. - M.: Mup, 1985 — 400c.



10.

11.

12.

13.
14.

15.

16.

17.
18.

6. OneHo4HbIe cpeacrea (KOHTpOJ'II)HO-]/I3MepI/ITeJII)HI)Ie MaTepna.m,l)

6.1. OueHo4HbIe CPeACTBA IJIsl MIPOMEKYTOUYHOM aTTeCTallNU

6.1.1. TunoBbie BOMPOCHI K 3a4eTy Mo Aucuuminge «buosornyeckas xumus» (1)

buonornueckas xumus. 3agaun, knaccudukanus. buomonekynsl. yHKIHHA OMOMOJIEKYT
AmunHokucnotsl. Homenknatypa, ctpoenue. Ontuueckas U3oMepus, XUMHUYECKUE CBONCTBA
0.-aMHUHOKH CJIOT.

[Tentuael. OGpa3oBaHHe MENTUAHON CBSI3M, MPUPOJAa U OCOOCHHOCTH MENTHAHON CBSA3H.
CrpykTypa u GyHKIIMM OMOJIOTMUECKU aKTUBHBIX enTuoB. Kinaccupukaius nentuaos.
benku. IlepBuunas cTpykTypa OenkoB. OmpeneneHue IMEpBUYHON CTPYKTYypbl Oenka.
OnpeneneHne KOHLEBBIX aMUHOKHUCIOT. @DparmeHtupoBanue nenu. OnpezneneHue
IIOCJIEZIOBATEIbHOCTH AMUHOKHCIIOT B O€JIKax.

Bropuunas ctpykrypa Oenka. o-Cnupans U ee xapakrepuctuka. B-CkiaguaTblii JIUCT U
xapaktepucTuka. CBepXBOTpUYHAsS CTPYKTYpa.

Tpernunas cTpyktypa Oenka. CBsi3u, NOJAEpXKHUBAIOLIME TPETUUHYIO CTPYKTYpy Oelnka.
JlomeH.

YerBepTHuHas CTpyKTypa Oenka. DnuMmoiekyna, cyobenuHunpl. CrpoeHune Oenka
reMorjaoouHa.

OyHKIUN OETKOB.

®epmenTtsl. OTnnune 6€NKOBBIX U HEOEIKOBBIX KaTanu3zatopoB. Kiaccudukamus ¢pepmeHToB.
Ctpoenue ¢pepMeHTOB. AKTUBHBIN LIEHTP. AJUIOCTEpHYECKH IIeHTp. MexaHu3M aei cTBus
(bepMeHTOB.

3aBUCHUMOCTb CKOPOCTH (DEPMEHTATUBHOM peakiuu OT KOHIEHTpaluuu QepMeHTa u
cyocTpara, TemnepaTypsl, pH, nHruOUTOpOB.

VYraesoasl. Onpenenenue. Knaccudukanus, ynkunn. Monocaxapuasl. Onpenesnenue,
kiaccupukanus. Crepeon3oMepusi MOHOCaXapuoB.

KonbuaTo-niennas Tayromepusi MoHocaxapuaos. Myraporanusi.

BoccranaBnuBaromue aucaxapuibl. I[Ipumepbl, 0COOEHHOCTH MPOTEKAHHUSI XUMHYECKHX
peakuuii. DyHKIUU U XapaKTepUCTHKA OCHOBHBIX OHO3.

HeBoccranasiuBaronue qucaxapuabl. [IpuMepsl, 0COOEHHOCTH MPOTEKAHUS XUMHUECKUX
peakiuii. DyHKIMK U XapaKTePHUCTHKH HEBOCCTAaHABIMBAIOIINX OHO3.

[Momucaxapuasl. [Ipumepsl. Kinaccudukamnus. XapakTeprucTKa rOMOMOJIACAXAPH]IOB.
['eTepononucaxapuibl U UX XapaKTepuCTHKA.

Jlunuael. Onpenenenne. Knaccudukanus



19. Ilpocteie Heomburiemble JunuAbl. Kiaccmbukamms. Ilpumepbl HM3  KakIoro Kiacca.
DOyHKIUU.

20. ITpocteie oMbuIsieMble TUNUALL. [Tpumepbl. @yHkIu. OU3NYECKUE U XUMUYECKUE CBOMCTBRA.

21. CnoxxHble oMbuIsieMble U6l CTpoeHue. ®yHKIuu. XUMHUYECKHUE CBOMCTBA.

22. ®ocomunuabl: CTpoeHue, IpUMepsbl, QYHKITUU

23. I MUKOIUMUIBL: CTPOCHUE, TPUMEPHI, () YHKITUU

24. HyknenHoBble KuUCHOTBl. OCHOBHBIE KOMIIOHEHTHI HYKJIEHHOBBIX KHCIOT U WX
xapakTepuctuka. [lypuHOBbIE M MUPUMUIMHOBBIE OCHOBaHUS. TayToMepus.

25. Hykneosunsr. [Ipumepsl MU pUMUIMHOBBIX U TYPUHOBBIX HYKIICO3UIOB.

26. Hykneotunbl. [IprMepbl MyprHHOBBIX U THPUMHIAHOBBIX HYKJICOTHIIOB. THITEI U ()yHKITUU
HYKJICOTHU]IOB.

27. CpauutenbHas xapakrepuctuka JIHK u PHK.

28. [lepBuyHast CTPYKTYypa HYKJIEHHOBBIX KHCIOT. [IpaBuna Yapradda.

29. Bropuunas crpykrypa JJHK. Tperununas crpykrypa JHK.

30. OcHoBnbie BuabI U pyHkuu PHK.

6.1.1. TunoBbIe BOMPOCHI K IK3aMeHY no qucuuninne «buonornueckas xumus» (2)
1) Monocaxapuabl. XUMUUECKHE CBOMCTBA, MyTapoTalus (U MeXaHu3M ee). [ muko3uiHas cBs3b.

2) ducaxapuasl. BoccranaBnuBarolye 1 HEBOCCTaHABIMBaOIKUE Aucaxapuipl. CTpyKTypa caxapo3bl U
raJlakTO3bl.

3) omucaxapuasl. Llemmonosa, raukoren, kpaxman. Ctpoenue, QyHKINHA U PU3HUECKIE CBOMCTBA
MO CaXapH10B.

4) ®yHKIMHU YTIEBOJIOB B OPraHU3Me.

5) OnTuueckas akTUBHOCTb. DHAHTUOMEPBI, JUACTEPEOMEPBI, AaHOMEPBI, AITUMEPHI.

6) AMuHokucnoThl. CTpoeHue anbda-aMuHOKUCIOT. Kiaccudukanus.

7) XuMu4yeckue CBOMCTBA aMUHOKHUCIIOT U UX TOJTy4YEHHUE.

8) Ilentuanast cBA3b. MexaHu3M 00pa30BaHUs MENTUAHON cBs3U. Pe3oHaHC CBs3M.

9) Ilentune! u 6enku. IlepBuynas cTpykTypa Oenka.

10) BropuuHast ctpykTypa 6enka. Anbda-criupaib u 6era-muct. CBs3H, MOAIEPKUBAIOIINE BTOPUIHYIO
CTpYKTYpy. MoTuBbl. CTpOCHHE MIEPCTH U HIETKa.

11) TpernuHasi u yeTBepTUUHAsI CTPYKTypa Oenka. CBs3u, MOAEPKUBAIOIIUE CTPYKTYPY.
MynbTUMEpHOCTD OeKa.

12) IIpoteoctasuc u ¢honaunr. 2-state u multi-state ponauar. HamepeHHo HecoOpaHHbIE YaCTH U
¢byHKUMOHANBbHBIN TpomucKkyuTeT. [lapagokc JleBuHTAaMNS.

13) ®epmenThl. YHKIMH U XapaKTePUCTUKH. MeXaHU3M YCKOPEHUS XMMHUECKOH peaklnu.

14) Cneunduunocts pepmenta. KoHIenuus «kiod-3aMoK». AHAJIOTH MEPEXOTHOI0 COCTOSHHUS.

15) Knaccudukanus pepmeHTOB.



16) Uurubuposanue pepmentoB. Obparumoe, HeoOpaTMoe. OCHOBaHHOE Ha MEXaHU3ME.

17) MaayuupoBaHue CKOPOCTH PepMEeHTa.

18) Kunernka. 3aBUCMMOCTh CKOpOCTH epMeHTa OT pH, TeMrepatypsl, KOHIIEHTpaIlUU
(dbepmenTa/cybcTpara.

19) Meroas! ananmu3oB 6enkoB. XpoMartorpadus, SneKTpodopes, BECTEPH-OJIOTTUHT

20) XKupnsie kucnotsl. Homenknarypa XK. Knaccudukanus, puzndeckue cBorcTBa.

21) Crpoenue TpuauuiarinuepuaoB. 3aBUCUMOCTb MEXY HACBHIIIEHHOCThIO U TEMIIEPATYPOU MIaBIECHUS.
22) ®ocdonunuasl u Gocdonumnassl.

23) CtpoeHne MeMOpaH U UX THMHAMHKA.

24) Buapl MeMOpaHHOT'O TPaHCIOPTA.

25) Matpuunsbie cuHTe3bl. Perumkanus JIHK. @epmenTsl, craguu. Buabl ommOOK ¥ CHCTEMBI penapaium
JIHK.

26) Tpanckpunius. Otimmuus [JHK ot PHK. Xapakrepuctuka PHK -momumepassl. Ununmanus, smoHramus
Y TePMUHAIUS TPAHCKPHUIIIUH.

27) IIpoueccunr MPHK. Crinaiicunr.

28) Peryinsinust TpaHCKpUIILUY Y IPO- U 3yKapHoOT. JIaKTO3HBIH U TpUNTO(haHOBBIN ONEPOHbI, SHXAHCEPHI,
cailJIeHCepbl, TPaH CKPUTIIIUOHHBIE (PaKTOPHI.

29) Tpancmsnus. AKTUBaIKs aMUHOKUCITOT, cTpoeHue TPHK. Maummanus Tpancsymu nmpo- U 9yKapuoT.
30) uxn amonranuu Tpanciasuun. TepmuHanus TpaHcmsinud. [locTTpancnssnnoHHbIe MOAM (PUKALIAN
OEJTKOB.

31) I'mukonus. DHepreTuueckuil BeIXoa rimkoausa. [lytu merabonusma nupysara.

32) Annocrepudeckass U TOPMOHAJIbHAS PETYJISALUS TIMKOIN3A.

33) IlupyBatnerunporenasusiii kommiekc. Perymsanus ITJIK.

34) Iukn Kpebca u ero peryssmus.

35) Llens nepenoca anektponoB. Yuactue NADH u FADH2 B nepenoce asektpoHoB. MTHrnbupoBanue
KOMIIJIEKCOB JIbIXaTEJIbHOM 1IeMH.

36) Manar-acniaptaTHbli ¥ rymnepodochaTHbii mryHTh. Beixox AT® npu moaHOM OKHCIICHUH TITFOKO3HI.
37) Cunre3 AT®. Ctpoenne AT®D-cunTasbl. PazoOiienue npixanus u cuateza ATO.

38) Ilepenaya ropmoHaibHOTO cuTHaja myTeM G-0emKkoB B KiIeTKy. Bropuunbie Mmeccenmkepsl CAMP u
IP3. [Tepenauda curHana OT CTEPOUIOB.

39) Ilepenaua curnana B KJIETKy myTeM penentopa Tupo3suHkuHasbl. JAK-STAT curHaibHBIN MYTh.

40) Perynsnus kietoyHoro 1ukia. [Iporoonkorensl. I'eHbI-Cynpeccopbl OMmyXoiei.



6.2. OueHo4YHbIe CPeCTBA 1JIsl TEKYIIEro KOHTPOJISA YCIeBAEMOCTH

6.2.1. BxogHoe TecTHpOBaHHeE /1JIsl IPOBEPKH OCTATOYHBIX 3HAHHUII (2)
1. BoiGepuTe Heoprannyeckue KOMIOHEHTHI, BXOASIINE B COCTAB KUBBIX OPraHU3MOB 1
y4acTBYHWIIHE B OMOXHUMUYECKUX MpoLeccax.
1. CO.
2. COa.
3. H20.
4. AlCls.
5. 0a.

2. K KOMIJIEKCHBIM COeTHHEHHSIM, YYACTBYHOIIMM B OMOXUMHYECKHX PEAKIHAX, OTHOCHT:
1. KopepmenTsr,

2. AMUHOKHCTIOTBI.

3.VriueBoanl

4, CrnoxHbIe 3(PpUpbI

. CnupTaMu MOKHO 3TO COeTUHEHUSI, COAepKALIMe:
. 'mapokcorpynmy.

. AMUIOTpynmny ¥ rUPOKCOTPYIIITY.

. KapGokcunpayro rpymiy.

. Ketorpynny.

. Ketorpynny u ruapokcorpynimy.

. K HyKJIeHHOBBIM KHCJIOTAM OTHOCHATCS:
ATO.

JAHK.

DA/

HAD.

PHK.

. AMMHOKMCJIOTHI SIBJISIOTCSI OCHOBOI:

. ButamuHoB.

. HykJ1IenHOBBIX KHCIIOT.

. benkos;

. [Tonncaxapuios.

. K Hyks1IeoTn1aM oTHOCATCSH:
ATO.
JIHK.

DAL
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HAJID.

PHK.

. T'J110K03a OTHOCHTCS K:
. TPUO3aM;

. TETPO3aM;

. IGHT03aM;

. TEKCO3aM;

. TEIITO3aM.

. K MoHoO3am oTHOCHATCSH:
. TIIFOKO3Q;

. bpykTo3a;

. Kpaxmau,

. caxapo3sa;

. TaJIaKTO3A.

. DpyKTO32 OTHOCHUTCH K:
. KETOTpHO3aM;

. AJIJIOTETPO3aM;

. KETOIIEHTO3aM;

. KETOreKCo3aM;
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. aJIbJIOTEKCO3aM.
10. BeurecTBa, ABJSIIOIIHECS] HCTOYHHUKOM 3HEPTr UM /1JIs1 *KUBBIX OPraHu3Max — 3TO:

1. benxwu.

2 Jlununel.

3. AMUHOKUCIIOTHI.

4. YTrieBobl.

5. XKupsl.

11. BoiGepeTe Bce MOJIOKEHHSI, KOTOPbIe XapaKTePU3YIOT 0eJIKu:

1. BeicokoMomneKyIsipHbIe OpraHU4YeCKHe a30THCThIE BEIIECTBA.

2. 'enernueckuii Mmarepua BCeX )KUBBIX OPraHU3MOB.

3. OcHOBa CTPYKTYpHI OpraHU3Ma U PEryJsiTOpbl OOMEHa BEIIeCTB U (DYHKIIMI OpraHu3ma.

4. TTonumepsl, COCTOSIINE U3 MOHOHYKIIEOTHIOB.

5. [lonumepsl, cocTosiMe U3 aMUHOKHUCIIOT.

6. HuskomonekynsipHble OpraHu4ecKie BEenecTBa.

12. AMHHOKHCJIOTHI COEPKAT B CBOEM COCTaBe cjleayione pyHKIHOHAIbHbIE TPYNNbI:

1. Anpaeruinyto ¥ TUIPOKCUIIBHYIO.



2. T'uIpOKCHITBHYIO U

KapOOKCHJIbHYIO. 3. AMUHOT'PYIITY H
KapOOKCHJIBbHYIO.

4. AMUHOIPYIIY U TUIPOKCUJIbHYIO.
5.I'unpokcunbHyo U KapOOKCUIIBHYIO.

13. B 0esik0BO¥i MoJIeKYJIe MPUCYTCTBYIOT CBSI3H:
1. KoBanenTHbIe (TeNTUIHAS U TUCYITb(UIHAS).

2. Nonnbie

3. CnoxHO? pUpPHEIE.

4 I’ TMKO3UTHBIE.

14. o ¢pu3nyeckum cBoiicTBaM 0eJIKM B BOJHBIX PACTBOPAX SABJISIOTCH:
1. AMQOTEpHBIMH JIEKTPOITUTAMH.

2. Konmonamu.

3. DIIEKTPOIMTAMH TOJILKO CO CBOHCTBAMHU aHHOHOB.
4. DeKTpOIUTaMH TOJILKO CO CBOMCTBAMHU KaTHOHOB.
15. BeJiku B opraHu3Me BBINOJHAIOT cieaywuue pyHkuum:
. CTpyKTypHas.

. Katanutnueckas.

. DHepreTuyecKasl.

. TpancnioprHas.

CoxkpatuTtenbHas

I'opmonaibHas.

. 3anuTHas.

. Perynaropnasi.
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. 3amacHasl.

16. MoJiekyJbl (4ACTH MOJIEKYJI) HEPACTBOPUMbIE B BO/Ie HA3bIBAIOTCS:
1. AM¢puduibHbIC

2. 'mapoduiibHbIe

3.T'uapodobubIe

17. MoJiouHasi KHCJI0TA OTHOCHUTCH K:

1. T'uapokcukucioTam;

2. OKCOKHCI0TaM;

3. AMHHOKHCJIOTaM;

4 BpICIIAM KUPHBIM KHUCIOTAM.

18. B cocraB Caxapo3bl BXOAAT OCTATKU:



1. JIByx MoOeKyJl TIFOKO3BI;
2. JIByX MOJIEKYJ (PPYyKTO3BI;
3. ['rok03bl U PYKTO3HI,
4. 'anaxTo3bl U TIIIOKO3BI.
19.IlenTuaHbIE CBA3M CTA0UIU3UPYIOT:
1. IlepBuunyto cTpyKTYpYy Oenka
2. BropuuHyto cTpykTypy Oenka
3. Tpetnunyio CTpyKTypy Oenka
4 YeTBEpTHUHYIO CTPYKTYPY
Oenka
20 B :kNBOTHOM OpPraHu3Me He 00pPa3yIOTCH CJIeYIoIIHe YrjeBOAbI:
1. KiteruaTka
2. I'mukorex
3. I'manypoHoBas kuciaoTa
4. I'enapun

6.2.2. CHHCOK TeM JIeKIMii IS COCTaBJeHUsI KOHCIEKTOB (3)
Jlexuust Nel Benenue B nmpenMeT «buoigornueckas XuMusi»
Jlexumst No2 «benku»
Jlexuns Ne3 «DepMeHTHI»
Jlexnust Ned «JInnuaer»
Jlexuns NeS «HykIJIeMHOBBIE KHCIIOTBI»
Jlexuus Ne6 «YraeBoab»
Jlexnus Ne7 «OOMeH yriieBo10B»
Jlexnus Ne8 «Lluki nu- 1 TpUKapOOHOBBIX KMCIOT»
Jlexus Ne9 «llens nepeHoca 3J1€KTPOHOB U OKUCIUTENbHOE (POChOpUINpPOBAHUEN
Jlexus Nel0 «buocunTes JTHK»
Jlexmust Nel 1«buocunres PHK»
Jlexnus Nel2 «buocunTes 6€nka 1 ero peryssius»

6.2.3. Cnucok j1agoparopubix padot (4)

JIP Ne 1 «CBoiicTBa aMUHOKUCIIOTY.
JIP Ne 2 «Bwinenenue u (pU3UKO-XHMHUECKHE CBOHCTBA OEIKOBY.
JIP Ne 3 «BplienieHre u CBOWCTBA JIUTTHIOBY.

JIP Ne 4 «Beinenenue v cBOMCTBA HYKJIEMHOBBIX KHCIIOTY.

6.2.4. 3ananusi mo Tremam (5)



Tema «IlenTuabn»
Hanummre cxemy o0pa3oBaHus AUINENTHA, COCTOSIIETO U3: a) BaJMHA, TTyTAMUHOBOM KHCIJIOTHI; 0)
JeWllMHAa, aJaHuHa, B) TpUNTO(aHa, IM3UHA.

1. IIpH306pa3ute cTpyKTypHbIE (GOPMYIIBI U HA30BUTE JUMENTH/IbI, KOTOPbIE MOTYT OBITh
MOJTyYEHBI U3 CIAEAYIOLUIMX AMMHOKHCIIOT: a) IIMIIMHA U JIeWlIMHa; 0) alaHuHa U

aJlaHUHA.
2. M300pa3ute CTPYyKTYpHYIO GOpMYITy TeTpanenTuaa Tup-(heH-Tiry-cep.

3. IIpupoaHblii OUNENTH] KAPHO3WH COJCPKHUTCS B MBIIIIAX YEJIOBEKAa WM SBIACTCS -
AaHUITUCTHAMHOM. Hanummre ero cTpykTypHYI0 GOpMyIly U CXeMy peaklHMH THApPOIN3a

B KUCJIOU cpere.
4. Hanumure peakuuo MIEJIOYHOT0 THIPOJIN3a TPUTICTITHIA:
a)[JIU-TJTy-THP.
0)acH-acm-cep.
8. HamummTe peakiuio KUCIOTHOTO THIPOJIN3a TPUTICNTHIA!
a) TJIH-BaJI-apr.
0)ruc-Tpu-nms3.

5. Beimuuna pl nons acmaparmHa paBHa 5,4, B kakoil Qopme Oyner HaXOTUTBCS ITa
aMUHOKMCJIOTa IIpu cienyromux 3HadeHusx pH: a) 2.0, 6) 5.4, B)8.5. 3anummre Gpopmsl

acCllaparvHa Impy 3Ha4CHUAX pH, YKa3aHHBIX B 3aIaHUH.

6. CMmech rimiuHa, alaHUHA, JIM3WHA, aPTUHUHA, CEpUHA ¥ TIIyTAMUHOBOW KUCJIOTHI Pa3IesuIn
MeTozIoM 3JiekTpodopesa npu pH = 6. Onpenenure HanpaBJIeHUE ABUKEHUS aMUHOKH CIIOT
npu 3JeKTpodopese, e U303JEKTPUIECKUE TOYKH dTUX aMHHOKHCIOT COOTBETCTBEHHO
paBHbI 3HaueHmsiM PH: 6,0; 6,0; 9,8; 10,8; 5,7 u 3,2.

Tema «JInnuan»

1. U3o6pa3ute cTpyKTypy oMera-6 xupHoi Kuciaotsl 16:1.

2. HanumuTte  ypaBHEHUsS  XHMHUYECKUX  peakuuid  oOpa3oBaHHMs BCEX  BO3MOMKHBIX

TPUTTIMOCPUAOB U3 IIMICPUHA, MaJbMHUTHHOBOM M OJICHHOBOM KM CIIOT.

3. Hanummre cXemy peaxiuu LIEJTOYHOTO TUIPOIIH3a 1-creapounn-2,3-

JAUINTAJIBMUATOUJITJIMICPHUHA.

4. Pacnionoxure CICAYIOINIUEC COCAUMHCHUA B HOPSAAKE YBCJICUCHHUA PACTBOPHUMOCTU B BOJC:



TPUAIWITIMIECPUH, JAHALMITIMICPHH, MOHOAIWITIIUICPHH, MPUYEM BCE OHH COJACPXKAT
TOJIBKO TAJIbMUTHHOBYIO KHCJIOTY. AHAJIM3 COCTaBa JIMIUJA MOKa3all, YTO HA OJWH MOJb
JKUPHOW KHCIIOTHI MPUXOIUTCS OJMH MOJIb Heopranmdeckoro ¢ocdara. K kakomy kmaccy

MOXKET OTHOCHTBCS ATOT Junua. OTBET 000CHYMTE.

5. Hlenounoii ruaponus gocdonunuaa npuBea K 00pa30BaHUIO TIIMIIEPUHA, ITAHOIAMHUHA, IBY X
*upHbIX kucioT (16:1 (A9) u 16:0), docdopHoit kuciore B cootHomenun 1:1:1:1:1.

N306pa3ute cTpykTypHYIO Gopmyiy dochormuiepuaa 1 Ha30BUTE €To.

6. 3anummuTe CTPYKTYpHYIO dopmyny | -nmanpmuTonsi-2-onewndochaTuanixonnaa. Hanummre
ypaBHEHHE PEaKIMU ero MieJoyHoro ruapoiusa. HazoBute, oOpa3oBaBiinecs MPOIYKTHI

peakuuu.

Tema «HykiienHOBBIE KHCJIOTHD)

1. Hanummre JIAKTUM-JIAKTaMHYIO TayTOMCPUIO JIA TAMUHA U aMUH-UMHUHYIO IJIA UTO3MWHA.

2. HamummTe a30THCTOE OCHOBaHUE, KOTOPOE SBJIAETCS KOMIIJIEMEHTapHBIM THMHHY.?
[TpuBenuTe cTpoeHHE ITOM KOMIIJIEMEHTAPHON Mapbl U 0003HAYbTE BOJOPOIHbBIE CBSI3H.
3. Hanummre B popmynax peakuuu oOpazoBanus AM® (apeHozuHMoHOdochaTa). YkaxuTe

CBSI3U, KOTOPBIE IIPU 3TOM 00Pa30BaJIHCh.

4. Hanmmmre B popmynax peakiuto ruapomsza YMOD (ypuauamonodocdata). Kakuesemectsa

IIPU ATOM 00Pa30BAIUCH?

5. Hanummre peakuuio rugponusza AT®, Ha30BUTE NPOAYKTHI THUAPOIM3a M CBS3H,

MOABEPIIIMECS TUIPOIIU3Y.

6. Hamummre ¢parment nepBudHoil cTpykTypsl PHK, cocrosmmii m3 Tpex HYKIEOTHIOB.

YKaXuTe CBSI3U B HEM.

7. Hanumure ¢parment BropuuHoi cTpykTyphl JIHK, cocrosimeil n3 Tpex HyKIEOTHAOB.
VYKaXure BOJOPOAHBIE CBA3M, KOTOpble OOpa3yloTCs MeEXAY KOMIIJIEeMEHTapHBIMU

OCHOBAaHMAMMU.

Tema «YriaeBoann»
1. Hanummre popmyity ne30kcupud03bl B €€ OTKPBITON U B IIUKIMYECKOI opme.
2. K rpymnme CIOXHBIX YIJIEBOJIOB OTHOCAT OJIMTO- M MojMcaxapuabl. B uém cxoacrtBo u
pa3auvue 3TUX COCAUHEHU.
3. Caxaposa mpencTaBiisieT coOOl aucaxapuj THUIA TNIMKO3UA0-TJIMKO3U/Ia, COCTABICHHBIA U3
octaTkoB o-D-rmokonupanosst u  B-D-ppykrodypanossl. IlpuBeaute CTpyKTYpHYIO

(dbopmyy 3TOr0 IUcaxapuia.



. Ha nemnobuo3y mnopeicTBoBaiM XJOPHOM BOAOHM, a 3aTeM mpoBenau ruaponaus. Hanummre
ypaBHeHUs peakiuii. HazoBuTe mosyyeHHbIe NPOITYKTHI.

. I'mukoren sBisieTcs pa3BETBIEHHBIM NoJuMepoM. Toduku BeTBIIEHHUS 00pa3ylOTCs Yalle, YeM
B Kpaxmaiie. O0bsicHUTE, KaKoe OMOJIOTHYECKOe 3HaUYE€HUE UMEET Pa3BETBIEHHOE CTPOEHHE
IJIMKOreHa. ApryMeHTHPYHTE CBOM OTBET: HAIMIIUTE CXEMbl CUHTE3a U pacnaja INIMKOIreHa,
yKakuTe (hepMeHTHI, KaTalH3upyole 00pa3oBaHWe M THIPOJIU3 TIIMKO3UIHBIX CBs3EH B
MeCTax pa3BETBICHUS MOJIEKYIIBL.

. HanummTe cxeMy peakuumu ruaponu3a (parmMeHta THalyHOpPoBOH KucioTel. HaszoBute
MPOJAYKTHI PEAKIUU.

. Hanmimre pe€aKiuuu ruJipojin3a caxapo3bl, MaJIbTO3bI, JIAKTO3LI.

6.2.5. Curyannonnbie 3agaum (6)
Tema «beaxkun»

1. U3BectHO, 4yTO ynoTpeOiaeHHE B MUY CHIPBIX SIMI] MOXKET BbI3BATh TMIIOBUTAMUHO3
ButamuHa H. B cocraBe sui cogepxutcs 6€10K aBUANH, KOTOPBIN CIOCOOEH
B3aMMOJCHCTBOBATH C BATAMHUHOM H M MpemnsiTCTBOBAaTh €ro BCACHIBAHUIO B
JKEITYJOUHO-KUIIIEYHOM TpakTe. OOBsSCHUTE, TOUEMYy BapeHbIC siila TakuM 3 HeKToM
He 00nanarT?

2. Xossiika B3sJia CKOBOPOJY, IOJ0XKHKIIA B Hee OOJBIION KyCOK Msica U MOCTaBUjIa Ha
wty. CIycTst HEKOTOpOe BpeMsl X03s1iKa OTKPhIJIa KPBIIIKY U YBHJIENA, YTO KYCOK
Msica CTaj 3HAUUTEIbHO MeHbIIe. OOBSICHUTE, C UEM 3TO MOXKET ObITh CBA3aHO?

3. Tloyemy TpuUKOTa)XHBIE U3AETUS U3 HATYpaIbHON HIEPCTH OYEHb CUIILHO BBITATUBAIOTCS
U TepsoT GopMy Hocie CTUpKu?

4. Tloyemy cTHpajbHBIE IOPOILIKU ¢ OMonoruuecku akTuBHbIMU 1o0aBkamu (TIDE —
EXTRA, ARIEL) 0co0eHHO CHIIbHO Pa3beaatoT pyKu?

5. IlpaBuibHO JIM MOCTYNAKOT XO3HKH, KOT'/1a IPU BapKe MSACHBIX OyJIbOHOB OHU CHUMAIOT
MIEHY C TIOBEPXHOCTH?

6. JlBe kommaHuu coOpannch moexaTh Ha manuiblki. OHa KOMIaHHUS 3aMapUHOBAJIA
MsCO B MallOHeE3¢e, a Apyras — B ykcyce. CKaxkuTe, y KaKOl KOMIIAHUH MSICO
pUroToBUTCS ObICTpee. Kakoe Msico OynieT BKyCHee U ObICTPEe YCBOUTCS?

7. B HHCTPYKIHSX K CTHPATHHBIM MOPOIIKAM ¢ OMOIOTHYECKH aKTUBHBIMU J100aBKaMH
O0OBIYHO YKa3aHO, YTO 3TU CPEACTBA HE PEKOMEHYETCsl IPUMEHSATD JJI CTUPKU
U3 U3 HAaTypaJIbHOT O 1Iejka U mepctu. O1HaKo HEKOTOpble XO3IWKH CIIeUaIbHO
CTUPAIOT C TAKUMHU CPEIICTBAMH OJICXKIY U3 I'py0o0if JOMAIIHEH IEePCTH U CIUTAIOT, YTO

MOCJIC CTUPKHU BCUIN CTAHOBATCA 0oJlee MATKUMH U My CTBIMH. I[ef/'ICTBI/ITCJIBHO JIN



TaKoe BO3MOYXHO HJIM 3TO TOJBKO KakeTcs xo3siikam? U kak Bce-Taku Clieqyer

MOCTYNAaTh — COOJIIO/IATh MHCTPYKIIMIO UM HE 00pamaTh Ha Hee BHUMaHUS?

Tema «JInnuab»

1.

Bam Haz0 y1anuTh ¢ TKaHU CBEXXHUE ISITHA OT MOJCOJHEYHOr0 Maciia 1 Hoza.

MoXHO T caienaTh 3TO GU3NIECKUM CIIOCOO0M, He Tprberas K OMOIIN XUMHH?
ITouemy nATHA OT PaCTUTENBHOIO Maciya, 0COOEHHO ropsYero, Yepe3 HECKOIbKO THEN
y’K€ HEBO3MOXKHO BBIBECTH C OZICKBI C TOMOIIIBIO PACTBOPUTENS U B TO K€ BpEMS
MATHO OT PACTOIUIEHHOTO cajla MJIM CIIMBOYHOI'O Macja MOXKHO 0€3 Tpy/Ja yAalIuTh C
IIOMOIIIBIO TOT'O K€ PACTBOPUTEIIS AAKE CIIYCTS AOBOJBHO AIUTENBHBIN MEPUOJT
BpPEMEHHU.

WHorza B npojjake MO>KHO BCTPETUTh OYEHb CBOEOOPa3HOE MOIOIIIEE CPE/ICTBO,
KOTOpO€ Ha3biBaeTcst «MbLIo ¢ xkemubto». Kak Bel fyMaeTe, B 4eM CYLIHOCTb €70
MOIOILIEr0 AEHCTBUSI C TOUKU 3pEHUS] XUMUH, KaKU€ 3arpsI3HEHUs UM JTy4llle

BCEro OTCTUPBIBATH U B KAKUX YCIOBUAX? ByneT m 310 MbLI10 3(h(HEKTUBHO AJIs
CTUPKH paboydeit 071K Ibl aBTOMEXaHUKa?

[TorrpoOyiiTe 00BACHUTD, TIOYEMY OJIMBKOBOE MACJIO HE TEPSIET CBOMX BKYCOBBIX KauecCTB
B TeueHHe 2-3 JeT, a TMOJCOJHEYHOE MACIO MPU XPaHEHHH JOBOJBHO OBICTPO
nporopkaetr? Kakue Mepbsl MOXKET NPUHATH JOMOXO35IMKa NI MPOJJIEHUS] CPOKA €ro
XpaHEeHHUs?

Bo Bpemst mpurorosiieHust coyca Bearnaise ssMuHbIC JKEITKH BOMBAIOTCS B
pacIyaBIeHHOE MACI0, YTOOBI CTaOUIM3UpOoBaTh coyc. CTaOMIM3UPYIOLIUM areHTOM

B SSMYHOM JKEJITKE siBisieTcs jenuTuH (hochatununxonun). [Ipeanonoxure, mouemy
OH TaK JEHCTBYET.

Mornekyna xosecTeposia JIerko BCTpauBaeTCs B JIMIUIHBIN Oucioi MeMOpaH.
Cy1iecTByeT MEXaHHU3M 3aIIUTHI KIETOK OT N30BITKA X0JIECTEPOIIa — ITO PEAKIIHS ET0
sTepuuKaLnn: 00pa3oBaHHBIN NPOAYKT HE yAepkuBaeTcs B MemOpane. Kak
U3MEHUTCS COZIepyKaHue XOoJIecTepoa B MeMOpaHe pH CHUKEHUH aKTUBHOCTH 3TOT0
depmenTta? Hanummre cxemy sTepudukanuy xonecrepoiia, HazoBute ¢pepmeHt. Kakue
M3MEHEHUS B CTPYKType MeMOpaH OynyT HaOmoaaThes pu 3ToM Hapyuenun? Kax
MOBBIIICHUE COJIEPIKaHUs XoJecTepoia OyAeT BIUATh Ha QYHKIMOHUPOBaHUE OEIKOB
MeMOpaH?

B npouecce nonyueHus pacTuTenbHble Macia o0Opa0aThIBAIOT paCTBOpPAMH IIeJI0oueit
C LIETIbI0 OYUCTKU OT MpHUMeced CBOOOIHBIX KUPHBIX KUCIOT. OTpaboTaHHBIN
pacTBOpP MOKHO UCIIOJIB30BaTh KaK KOPMOBYIO J00aBKY B CKOTOBOJICTBE. DTOT PacTBOp

Ha3bIBAIOT COAIICTOKOM. Kak BEI AYyMacTe, MIOYCMYy BO3HUKIIO 3TO Ha3BaHue?



6.2.6 [IucbMenHasi KOHTpoJbHas padora Nel (7)

IIpuMepsbl 3a1aHUIl NUCHLMEHHOI KOHTPOJIbHOM padoThl Nel
1.  Hanummute cxemy 00pa3oBaHMs TPUIIENITHIA, COCTOSILETO U3 BaJIWHA, IITyTAMHUHOBOMN
KHCJIOTBI, TPUNTO(haHA.
2.  Hanummure peakiyio IIEJOYHOT0 TUAPOIN3a TPUIENTHIA: TN -TIy-THD.
3. H3obpasure cxemy o0Opa3oBaHUS BOJOPOAHOM CBSI3M MEXAY paJuKaaMH
aMUHOKHCIIOT, KOTOpBIE CIOCOOCTBYIOT MOAIEPKAHUIO TPETUYHON CTPYKTYpbI OEIKOBOU
MOJIEKYJIbI.
4. Bemnuuna pl mis acnaparuna paBHa 5.4, B kakoil (opme Oyner HaXxOAUTbCS 3Ta
aMUHOKHCIIOTa NpH cieayrounmx 3HaueHusax pH: a) 2.0 6) 5.4 B) 8.5. 3anummre popmbl
acraparmHa Ipy 3Ha4eHusx PH, yka3aHHBIX B 3alaHUM.

5.  OObscHUTE, B YeM BhIpakaeTcs crenu@uIHOCTh (PEPMEHTOB.

6. [TpuBenuTe Ki1accu(PUKALKIO MPOCTHIX OMBUISEMBIX TUNUIOB. [IpuMepsl, pyHKIMUB
opraHusMme.
7.  Hanumwre ¢opmyny >xupa: l-mambMuTOMI-2,3-TUCTEAPOUITIUIEPUHA. YKaXKUTE

OCHOBHBIC KOMIIOHEHTBI U TUIIHI CBSI3€il MCXKAY 9TUMU KOMIIOHCHTAMM. Hammmure PCaKIUIO
IEJI0YHOI0 ruapOJIrM3a.

8. Hamummre dopmyny l-manmemurtonsn-2-nmuHoneoundochaTuauicepruta. YKaKHUTE
OCHOBHBIC KOMIIOHCHTBI M CBA3UM MCXKIY HHUMMH. K KaKOMY KJIACCy OTHOCHUTCAd OJaHHOC
BEIIIECTBO.

6.2.7. [InceMeHHasi KOHTPOJIbHast padora Ne 2 (8)

IIpuMmeps! 3axaHnii 1151 MHCbMEHHOH KOHTPOJILHOM padoTbl Ne2
1.  OOwscHUTE, MOYEMYy pe3yJbTaThl SKCIPUMEHTOB Me3enbcona u CTans HUCKIIOYaeT
Mozenb «aucnepcoi» permkanuu JJHK.
2. OObsicHuTe (QPYHKIUIO OPUPKUHOB B Mpoliecce pernaukauuu. ONUIIMTe Bce 3Tanbl U
(bepMeHTbI, HEOOXOAUMBIE JUJIST MHULIMALKUK peruKkaiuui. OObACHUTE, MOXKET JIM HayaThCsl
WHULMANUS PEIUIMKALlUK, €CJIM H3BECTHO, YTO B KJIETKE HE CHUHTE3Upyercs OeloK,
ydacTByromumii B oopazoBanuu JJHK-Tononzomepassi.
3. OObsicHuUTEe 3HAUYEHME METHJIMPOBAHMSA JOUYECPHEH LENHU B MPOIECCE HMCIpPaBICHUSI
omnOoK permkanuu. OxapakTepu3yiTe OCHOBHBIE CTAJNH pPENapalnu.
4. OxapakTepusyiTe Bce 3Tallbl IIpolecca TPAHCKPUIIIHH.
5. OO®bscHUTE, B YeM OTJIMYKe epBUYHOro TpaHckpuntona M-PHK u «3pemnoii» M- PHK.

OxapakTepu3yiTe dTarnbl CrijlalicuHra.



6.

M3BectHO, 4YTO B Mmpouecce TPAaHCIKILMM  y4acTBYKOT ~ aMHHOKHCIOTBI B

aKTUBHpOBaHHOM Buze. [lpuBeauTe cXeMy aKTUBAallUM aMHHOKHUCIOTHI TpUOTO(haH,

HA30BHUTC, ITOJTYYCHHOC COCANHCHUC.

7.

OnuumTe BCE STaIbI TpaHCIAIHUA, IIPOUCXOAAINUC IIPU CUMHTE3C TCTpalleTuaa MCET-

TJIA-TITY -THP.

8.

B pesynbrare MmyTanuu Bo (parMeHTe MOJIEKyYJIbl O€JIKa aMUHOKHU CJIOTa TPEOHUH (Tpe)

3aMeHWJach Ha riayTamuH (riH). OmnpenenuTe aMUHOKMCIOTHBIM cocTaB (parMeHTta

MOJIEKYJIbI HOPMaJIbHOTO M MyTHUPOBaHHOTO Oeika 1 (pparmeHT mytupoBanHoil nPHK, ecin

B Hopme WPHK wumeer mnocnenoBatenbHocTs ['YIHAIATI'TIITAVIIAAY. Onpenenute

IMoCJacaA0BaATCIbHOCTD HYKJIICOTHAOB B MOJICKYJIC I[HK

6.2.9 Ilepeuyenn BonmpocoB k cemuHapam (10)

Tema «@epMeHTHD)

1.
2.

10.
11.
12.

13.
14.

15.

OO61ue npeacTaBiieHUs 0 KaTaause.

YepThl CXOACTBA M OTIMYMSA B JCHCTBHM OHOKAaTaiIu3aTopoB ((hepMeHTOB) u
HEOPraHUYECKUX KaTaJIn3aTOPOB.

OnHOKOMIIOHEHTHBIE (pepMeHTHI. /IByXKOMIIOHEHTHBIE (DePMEHTHI.

[Tpupona kodepmeHToB. XUMHYECKas IpUPOJIa U MEXaHU3M JIeHCTBUS HEKOTOPBIX
KO(pEpPMEHTOB.

Knaccudukamnus ¢pepmeHToB.

Homenkmnatypa ¢pepMeHTOB.

[TonaTue 00 aKTUBHOM U aJJIOCTEPHUUECKOM I[EHTPax B MOJIEKyJe (epMEHTOB.
MexaHu3M JeicTBUs PepMEHTOB.

CaoiictBa (hepmeHTOB, 00yCIOBJIEHHbIE UX OenkoBod mpuponoi. TepMonaOUIbHOCTD
(bepMeHTOB, TEMIIEPATYPHBII ONITUMYM.

3aBUCUMOCTb aKTUBHOCTU (hepMeHTOB OT 3HaueHust pH cpenpl.

3aBUCUMOCTb CKOPOCTH (PEpMEHTATUBHOM peakLuu OT KOHIEHTpaluu GepmMeHTa u
KOHIIEHTpAIMK cyOcTpara.

Crnenududnocts GpepMeHTOB (OTHOCHTENbHAS, A0COMIOTHAS, CTEPEOCTEIIU(PUIHOCTD )

Teopun @umepa n Kommanna.

Tema «O0MeH yriieBogoB»

1.
2.

.O0m1as xapakTeprucTUKa YIJIeBOJOB U UX KiacCu(PUKaIIHs.

[TpocTeie yrieBonabl: H30MepHs, pU3NUECKHe U XUMHYECKHE CBOICTBA



10.

Jlucaxapupl: BOCCTAaHABJIMBAIOIINE U HEBOCCTAHABIMBAIOIIUE JCaxapubl, CBONCTBa,
IpeICTaBUTEINH: caxapo3a, MalbTo3a, JaKTOo3a.

[Tonucaxapuapl: XUMHYECKass CTPYKTypa, CBOMCTBA, IPEACTABUTENM: Kpaxmad,
[JIMKOTEH, KJIeTYaTKa, (XU THH, THATyPOHOBAs KMCJIOTa, TEMapHH ).

[IpeBparieHne yriaeBo10B B K eIy 0YHO-KUILIEYHOM TPAKTE.

BcaceiBanue yrieBo 0B B TOHKOM KHIIIEUHHKE. B3aumoripeBpaliieHue MOHOCaxapu/10B

B KUIIEYHUKE.

Oranbl GMOJOrMUYECKOro OKUCIEHUS TIIFOKO3bI B KJIETKE.

I'muxomnus. Jlokanu3anus nporecca B KJIeTKe. DTanbl INIMKOIM3a. 3Ha4eHUE TIIMKOJIH3a.
OHepreTudeckuil 3pPexT raukoausa.

Moso4HOKHCII0€ OpO’KEHHE Y MUKPOOPTaHU3MOB.

CnuproBoe 6poxenue. CymmapHoe ypaBHeHHe. O011ue peakiiuu CIMPTOBOTo OpoXKeHus
U TIMKOIM3a. AHa’poOHOe J1eKapOOKCHJIMPOBaHME NHUPOBUHOI'PAAHONW KHCIOTHI.
OOpazoBaHue KOHEYHOIO MPOAYKTa CIMPTOBOrOo OpokeHus. XapaKTepUCTUKA

AJIKOT' OJIbACTUAPOrCHA3bI. 3HaueHUE CIIUPTOBOI'O 6pO)KGHI/15[.

Tema «luxa Kpeocay»

1.
2.
3.

AdpoOHOE OKHCIICHHE YTIIEBOJIOB (JIBIXaHHE).
[lytn npeBpamenuss NUPOBUHOTPAJTHON KUCIIOTHI.

Mexanusm obpazoBanus anetwit — KoA u3 nupoBuHorpaaHoi kuciaotel. CoctaB u

CTPOCHHUC MUPYBATACTUAPOTCHA3HOI'O KOMIIJICKCA.

4.
S.
6.

[lenTo30(ocdaTHbIN MyTh OKUCIEHUS TTIIOKO3bI U €r0 OMOJIOrMYECKOE 3HAUCHHE.
[lukn nuMOHHOM KUCIIOTHL. JIokanu3anus B KJIeTKe. bHoJornyeckoe 3HaueHUeE.

BHGPFGTI/I‘-IGCKI/II\/'I OaJtaHC IMOJHOI'0 OKUCIIEHHS MOJICKYJIbI T'JIKOKO3BbI.

Tema «Ki1eTouyHBIN MeTA00JIM3M»

1.

© N o g bk~ w0 DN

OOmMeH BenecTB Kak HENPEPhIBHBIHN, 3aKOHOMEPHBIH MPOIECC TPEBPAIICHHSI MAaTEPHH B
KHUBBIX TeNax.

[TpomexyTouHbIiT 0OMEH BetecTB / MeTabonu3m/

JIBe (ha3bl MpOMEXyTOYHOr0 OOMEHA BEUIECTB: KaTa00JIM3M, aHa0O0IU3M.
Makposprudeckie coeiMHeHus. Makpodpruaeckue CBs3u.

Crpocnrie AT®. Poinp AT® B sHeprernueckoM oOMeEHe.

Knaccudukanus mpoireccoB OMOIOrHYE€CKOro OKUCICHHS.

OCOOEHHOCTH OKUCIIUTENBHBIX MPOI[ECCOB B JKUBBIX CHCTEMAX.

Oxkwuciienne OMOJOTUYECKUX CyOCTpaToB, compsbkeHHOe ¢ cuHTe3oM AT

(oxucnuTensHOE QochopunrpoBaHue):

a)oKUCIUTeNnbHOE (hochoprIMpoBaHUE HA YPOBHE cyOcTpaTa;



6)okucnutenbHoe (GochopuaMpoBaHUEe Ha YPOBHE AJIEKTPOHHOTPAHCIOPTHOM LEMH.
9. XapakrepHcTHKa KOMIIOHEHTOB JbIXaTE€JIbHON LEMH: IIUTOXPOMBI; OEJIKU, COoJlepKale
HEreMUHOBOE XK€EJIE30; XMHOHBI.
10. Jlokanuzanuss  okucautenbHoro (Gocopmwimposanus. Crpyktypa U QyHKIUHU
MuToXoHApUi. CTpoeHue, XUMUYECKU COCTaB Ma3MaTHUeCKO MeMOpaHBI.
11. HAJIH2> u ®AJIH> - npomMexXyTOuHbIE TEPEHOCUUKH AIIEKTPOHOB OT OPraHUYECKUX
CyOCTpaTOB B JIBIXaTEIbHYIO IICIb.
Tema «Pemukanus»
1. Crpoenue HyKICOTUIOB.
2. Ocobennoctu crpoenus PHK u JIHK.
3. PectpuxTHpyromue 3HI0HYKII€a3bl OakTepuii. X posb B TeHHOW HH)XEHEPUH.
4. Tlporecc peniMKalMy U €ro 3HaueHue B MeXaHU3Max Mepeadn HacllelCTBEHHON
nHpopManuu.
[MonykoncepBatuBHbIN cioco0 perumkaruu JJHK.

®epmenTtsl pennvkanuu JJHK-3aBucumbie-JIHK-nommepasbl 3ykapruoT U TPOKAPUOT.

N o o

[TocnenoBarenbHbIE ATAIBl PEILIMKALIMU U UX XapaKTEPUCTHKA.

8. OCOo0EHHOCTH perUIMKalMK Y TPOKapUOT U 3YKapPHOT.
Tema « Tpanckpunuus»

1. Tpanckpunmus (Ouocuntes PHK) u e€ 3HaueHme B MexaHU3Max Iepenayu
HACIIEZICTBEHHON WH(OpMaIUU.
JAHK-3aBucumas PHK-momumepasa. Ctpoenue hpepMeHTa, MEXaHU3M JCHCTBUSI.
OCHOBHBIE 3TaIbl TPAHCKPUIIIIMHU U UX XapaKTEPUCTUKA.

ITocTTpaH CKpPUNILIMOHHBIN IIPOLECCUHT pa3nudHbIX BuIoB PHK.

o r w N

I'ereporennsie spepHble PHK-npeanmecTBEeHHUKM 3YKapHOTHYECKUX MaTPUYHBIX
PHK.
6. Maumie snepubie PHK. OcobeHHOCTH CTpOeHUS M (QYHKITUH.
7. T'enHas uHXEHEpHS.
Tema «buocunres 0ejka»
1.  CaoiictBa TeHETUYECKOr0 Ko/a: (TpUMIIETHOCTb, BBIPOXKJEHHOCTb,
YHHUBEPCATbHOCTh, HEMPEPHIBHOCTD, HEMEPEKPHIBAIOIINICS XapaKTep KOAa).
2. OcHOBHBIE ATanbl CHHTE3a OeKa.
AXTUBHpOBaHHE aMUHOKHCIIOT, 0Opa3zoBanue amuHoami-TPHK kommekca.

3

4.  OOpa3oBaHHE HHUIMHPYIOIIETO KOMILJIEKCa.
5 Mexanu3Mm sa0Hranuu (yIJTMHEHUS LETn).

6

TepMI/IHaHI/If{ CHHTC3a. TepMI/IHI/IpyI-OHII/Ie KOJOHBI.



~

HOCTTpaHCJ'IHL[I/IOHHaH MOI[I/I(I)I/IKaL[I/Iﬂ OEIKOBBIX MOJICKYJIL.

8.  Perymsuus cunresa 6enkoB. 'unoresa onepona JKako6a 1 MoHo.
6.2.9. Ilepeyenn Tem st Hanucanus pedepara (10)
1. Bopo-u )xupopacTBOpUMbIE BUTAMUHBI. AHTUBUTAMUHBI.
2. PuGo3uMbl — OMOJIOTHYECKHE KATAIU3ATOPH HEOEIKOBOU MPUPOIHI.
3. KodakTops! hepmeHTOB.
4. Anxamoumbl
5.  depoMoHbI
6. JKemuHble KHCIIOTBI: CTPYKTYypa, Ononornyeckas GyHKIUS METaOOIU3M U
€ro peryJsiuus.
7. TectocrepoH. buocunTes, pusnonornueckue u OMoXuMudeckue 3P PEKTsl.
8. [I'nmroxoroH u MHCYJHUH.
9. JlelKOTpHEHBI — MEIUATOPHI BOCIIATICHUSI.
10. Oxkcun azora (I1): Mmexanu3m oOpa3oBaHus, OMOIOrHYecKue GyHKIUH.
11. ButaMuHBI — AHTHOKCUIAHTEI.
12. ®u3nonornvecky aKTHBHBIC MENTH/IBI MO3Ta.
13. IIpoTuBOOIYXOJ€BbIE CPEICTBA U MEXaHU3MbI UX JEHCTBHSL.
14. TIpoTuBOBUpPYCHBIE CPEACTBA U MEXAHU3MBI UX J1EHCTBUS.
15. JlexapcTBeHHBIE ITpenapaThl paCTUTENBHOTO IPOUCXOXKIEHHUS B COBPEMEHHOM
MEUIIHE
16. Bausnue ButamunoB A u E Ha )keHCKuUll opranusm
17. KucnotHo-1Ie09HOe PaBHOBECHE KPOBU
18. Crpoenue u QpyHKINU reMorioOrnHa
19. J-ropmon. Obpa3oBaHue, BIMsHNE HA OOMEH BEUIECTB.
20. TIpocrarmanauabl. OCOOEHHOCTH 00Pa30BaHUS U JIEH CTBUSI.
6.2.10. Cicok TeM 15l H3roTOBJIEHUs HAJISTHOrO mocoous (11)
1. benku

2. ®epMeHTHI

3. HyknenHoBbI€ KUCIIOTHI
4. Iuxn Kpebcea
5. DIIEKTPOH-TPAHCIOPTHAS 1IETb

6 .I'nukonus

7.MatpudHbie OMOCHUHTE3BI



3.3. AHajau3 pe3yJbTaTOB OOy4YeHHs] M MNepevyeHb KOPPEKTHUPYIOIIHMX MepONnpUsTHii Mo
aucuumnHe «buosiornueckass XuMmusD).

[Ipu anammze pe3ynbTaTOB OOYyYEHHsI YCTAHOBJICHO, UYTO OOydYaroIIuecs MPaKTHUYECKH He

UCHOJB3YIOT NpodeccroHanbuble B/ 1 nHdopManmoHHbIe cripaBOYHbIE CUCTEMBI. B CBsI3U ¢ 3TUM

pacuMpeH peKoMeHIaTe bHbIH crrcok coBpeMennbix Mpodeccnonansubix b/ u UCC.



JIucr BHeceHHUs1 U3MEHEeH Ui
JlonoaHeHus: ¥ U3MEHEHHs B pabouyro mporpamMmy aucuurimael Ha 2019/2020
y4eOHBII 1o
B pabouyro nporpaMMy THCHMIUIMHBI BHECEHBI CIEAYIOMINE U3MEHEHUS

1. Coucox suteparypbl OOHOBJIEH YyY€OHBIMU U  y4€OHO-METOAUYECKUMU
U3JIaHUSAMH, DJICKTPOHHBIMH 00pa3oBaTelibHbIMU pecypcamu. OOHOBJICH
nepeyeHb COBPEMEHHBIX MPO(ecCHOHANBHBIX 0a3 TaHHBIX U UH()OPMAIIMOHHBIX
CIPABOYHBIX CHUCTEM.

2. OOHOBJICH TIEpPEUCHB JUIIEH3MOHHOTO MPOrPaMMHOT0 00ECTICUCHUS.

3. OGHoB/IGHa KapTa MaTepPHATbHO-TEXHHMYECKOW 0a3pl JAWCIUIUIMHBI B

cootBercTBUH ¢ npukazom Ne 318 (1) ot 30.04.2019

PaGouast mporpamMmma qTUCHUIIIIMHBI pACCMOTPEHA U 0J100peHa Ha 3acelanuu Kadeapbl
«15» mas 2019 r., mpotokost Ne§.
BHecenHnble M3BMEHEHUsT YTBEPK/IALO:

3aBenyromuii kadeapoit Ouoaoruu, XuMuu 1 dxosiorun Aatumnosa E.M. % 4 "777/ ~
(/..
Ono6pero HMCC (n) dakynprera Onosnoruu, reorpadhud ¥ XUMHAHA

«23» mas 2019 r., mporokos Ne 8
RS
IIpencenarens HMCC (n) = | ALC. bansHelos



JInceT BHeceHUsI M3MEeHeHHU it
JlomosHeHUs 1 U3MEHEHUs B pabouyro nporpamMmy aucuuruinHbl Ha 2020/2021 yueOHblii roj
B pabouyto nmporpaMMy JUCHUILUIMHBI BHECEHBI CIIEAYIOIINE U3MEH CHUS:

1. OGHOBIIEHBI TUTYJBHBIC THCTHI pabodeld mporpaMmsbl, OHA OLIEHOYHBIX CPEACTB B CBSI3U C
U3MEHEHUEM BEJIOMCTBEHHOW TMNPHUHAAJIEKHOCTH — MHUHHUCTEPCTBY IPOCBEIIECHUS
Poccniickon @enepannu.

2. OOHOBIEHAa KapTa JUTEPAaTYpHOro obOecredeHusl (BKJIKOYAs SJIEKTPOHHBIE PECypCHl),
cofieprKaras OCHOBHYIO u JIOTIOJIHU TEIbHYIO JTUTEpPaATypYy, COBpEMEHHBIE
npodeccroHambHble 0a3bl JaHHBIX U HH(OPMaIlMOHHBIE CIPAaBOYHBIE CHCTEMBI.

3. OOHOBJIEHA KapTa MATEPUATBHO-TEXHUYECKON 0a3bl AV CIUILINHBI, BKIFOYAIONIAS Ay TUTOPHH
JUISL TIPOBENICHUS 3aHATHM JIEKIIMOHHOTO THIMA, 3aHSATHH CEMHUHApPCKOro THUIA, KypPCOBOIO
MPOECKTUPOBAHMS (BBIMOJHEHUS KYpPCOBBIX palOT), TPYNIOBBIX M HWHAMBUIYaAITbHBIX
KOHCYJIbTAllMM, TEKYILIEro KOHTPOJISI YCHEBAEMOCTH W NPOMEXKYTOYHOW aTTeCTallMH,
MOMEIICHHS JIJI1 CAMOCTOATEIbHON paboThl o0yuaromuxcs B KI'TIY um. B.I1. AcradneBa) u

KOMILIEKC JIMIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHIEMOIO MPOrPAMMHOI0 00eCIeUeHUSI.

PaGouas mporpaMMa i CLIMIUIMHBI paCCMOTPEHA M 0JJ00peHa Ha 3acenanuu Kadeapsl «13» mas
2020 r., mporokon Nel0.

BueceHHble U3MEHEHUS

YTBEPKIAIO: M(}}(f// 2
3aBenyronmii kagenpoit OMOIOTUN, XUMHUHU U Kosoruu Antumnosa E.M. ;

Onobpeno HMCC (u) ¢akynbrera 6Moa0ruu, reorpaguu 1 XUMHH

«20» mast 2020 r., mporokos Ne 8

[Ipencenarens HMCC (H) ¢ %/M 67/%)( BIM3HEL OB



JINCT BHeCEeHUsI U3MEeHEHU M

JloTmoTHeHNS M NI3MEHEHHSI B pabOUYyIO IPOTpaMMy
auctuminael Ha 2021/2022 yueOHbli oA

B nporpammy BHOCATCS ClEAYIOIINE N3MEHEHUS:

1. O6noBneHa u coriacoBana ¢ Hayunoii 6ubmmotekoit KI'TTY um. B.I1. Acradnena
«Kapra nureparypHoro oOecreueHus (BKJIIOYash JJICKTPOHHBIE PECYPCHI)»,
coliepkaimias OCHOBHYIO W JIOTIOJHUTCIBHYIO JIUTEPATypy, COBPEMCHHBIC
npodeccruoHanbHbIe 0a3bl JAHHBIX U HH(OOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI.

2. Oo6noBiaena «Kapra MarepHalbHO-TEXHHUYECKOM 0a3bl  JTUCIUATLIAHBD),
BKJIIOYAIOIIAs ayIUTOPUU JJIsI TPOBEICHUS 3aHATUN JICKIIMOHHOTO THIA, 3aHATHH
CEMUHAPCKOTO TUIIA, KYPCOBOT'O MPOSKTUPOBAHUS (BBITIOIHEHUS KYPCOBBIX padoT),
TPYIIOBBIX U UHANBUYaTbHBIX KOHCYJIBTAIIUN, TEKYIIIETO KOHTPOJIS YCTIEBAEMOCTH
U TPOMEXKYTOYHOM aTTecTallMy, MOMEIICHUS Uil CaMOCTOSITEIbHOU pabOThI
oOyuatomuxca B KI'TIY um. B.IL. AcrtadbeBa) 1 KOMIUIEKC JMIEH3UOHHOTO U
CBOOOZHO pacmpoCTpaHsieMOro MporpaMMHOro 00ecreyeHusl.

[Iporpamma ogo0peHa Ha 3aceganuu kadenpoi-pazpadboTynka
«12» mas 2021r., mpotokon Ne 9

BHecenHnble n3BMEHEHUsT YTBEPKIALO:

7
/7

3aBenyromuii kadeapoi ////4/ 177
/

E.M. AxTumnona

OnoOpeHo HAyYHO-METOJUYECKHM COBETOM  CIEIUAIbHOCTH  (HAIPaBIICHUS
NoATrOTOBKM) hakynbrera bI'X

«21» mas 2021 r. IIporokon Ne 4 ‘
[Ipencenarens HMCC (H) y2e] H.M. I'opnenko




JINCT BHeCEeHUsI U3MEeHEHU M

JloTmoTHeHNS M NI3MEHEHHSI B pabOUYyIO IPOTpaMMy
auctuminael Ha 2022/2023 yueOHbIi ToA

B mporpammy BHOCSITCS ClIeAYyOIINE U3MEHEHUS:
1. Nonomuensr ®OC.
2. OOHOBJIEHBI BOIIPOCHI K 3a4€Ty

[Iporpamma o00peHa Ha 3acenanuu Kadeapbi-pazpadboTurka
«05» mas 2022r., mporokon Ne 9

BHecenHble n3BMEHEHUs YTBEPKIALO:

3aBeyromuii kadeapoit ////é/ /7 J E.M. AxTunosa
/

Ono0peHo Hay4YHO-METOJUYECKMM COBETOM  CIENUAIbHOCTU  (HAmpaBliCHUS
noarotoBku) gaxkynprera bI'X

«11» mas 2022 r. [Iporokoa Ne 5 4
[Ipencenareas HMCC (H) H.M. I'opnenko




JINCT BHeCEeHUsI U3MEeHEHU M

JloTmoTHeHNS M NI3MEHEHHSI B pabOUYyIO IPOTpaMMy
mucturnael Ha 2023/2024 yuebHbli oA

B nporpammy BHOCATCS ClEAYIOIINE N3MEHEHUS:
1. O6GHOBIIEHBI BOTIPOCHI K IK3aMEHY

[Iporpamma o00peHa Ha 3acenanuu Kadeapbi-pazpadoTurka
«03» mas 2023r., nmpoTokoa Ne 8

BHecenHble n3BMEHEHUs YTBEPKIALO:

3aBeqyromuii kadeapoit ////é/ /7 J E.M. AxTunosa
/

OnoOpeHo Hay4yHO-METOJUYECKHMM COBETOM CIEHUAIbHOCTH  (HampaBieHHUS
MOArOTOBKM) (akynbTeTa BI'X

«17» mas 2023 r. IIporoxon Ne 4 .
[Tpencenareas HMCC (H) V2% H.M. T'opnenko




JIucT BHeceHUs] H3BMEeHEHUH

JlomosHeHHsI ¥ U3MEHEHUs B pabouyro IIporpaMmmy
mucturuiabl Ha 2024/2025 yaeOHbIN TOA

B nporpammy BHOCATCA CEAYIOIIME U3MEHEHUS:
1. OOHOBIIEHBI BOIIPOCHI K 9K3aMEHY

[Tporpamma ogoOpeHa Ha 3aceganuu kadenpoi-pazpadboTynka
«08» mas 2024r., mpotokoia Ne 8

BHeceHHbIC U3MEHEHUS YTBCPIKAALO:

3aBenyroniuii kadeapoit /f/é/ {7 i E.M. AHTHIIOBa
/

OnoOpeHo HAyYHO-METOJUYECKHM COBETOM  CIICIUAIBHOCTH  (HAIPaBIICHUS
noarotoBku) gaxkynbprera bI'X

«15» mas 2024 r. IIporokon Ne 4 ‘
[Tpencenarens HMCC (H) ) 22) H.M. I'opnenko




4. YueOHble pecypcehl

4.1. Kapra iuTepaTypHoro odecrneveHusi JMCHUIIUHBI «BHoJIOrHYecKasi XMMHSD»

(BKJTIOUAs AIEKTPOHHBIE PECYPCHI)
JUIs 00 y4aromuxcst o oopazoBaTeIbHOM MporpaMmme
44.03.05 Ileoacoeuueckoe 0bpazosanue, ypoBeHb IIOATOTOBKU: 6AKAIABD

Hanpasnennocts (nmpoduiib) 00pa3oBaTenbHON TPOrpaMMBbl « buono2us u xumusy 1o o4HoH popme o0ydeHus

mocobue. Y. 2 : Ananutnueckas onoxumus / B. U. SImkosoii, T. B. AAmkoBas ; HoBocuO. roc.
nen. yH-T. - HoBocubupck : HI'TIY, 2012. - 34 c. : uin. - bubmumorp.: c. 33. - Pexum nocryna:

KTIIY

Ne o Mecto xpanenust/ | Kon-Bo sx3emmispoB/
AUMEHOBaHHUE .
/T AIIEKTPOHHEIH ajIpec TOYEK JOCTYIIa
OcHoBHas JuTeparypa
1. buonornueckast xumus [Tekcr] : yueoHoe mocobue / 10. b. @umunnosuu [u ap.] ; pea. H. U. | Hayunas 6ubanorexa 50
KoBanesckas. - M. : Akamemus, 2005. - 256 c. - (Bbicmiee mpodeccruoHanibHOe 00pa3oBaHHUE. KTITY
[lenaroruyeckuie CrenuagIbHOCTH).
2. |Ilpaktukym mo Ouosiornueckoi xumun [TekcT] : MeToanueckas pa3paboTka 1t cTyaeHToB / cocT. | Hayunas 6ubimoreka 34
B. I1. Bepecnes. - Kpacnosipck : KI'TIY um. B. I1. Actadnesa, 2011. — 68 c. KI'TIY
3. |TwxkaBkuna, Honna ApcenbeBHa. buoopranuueckas xumus [Tekcr] : yueOnuk / H. A. TrokaBkuna, | Hayunas 6ubnuoreka 20
1O. U. bayxkos. - 8-¢ uzn., crepeortutn. - M. : lIpoda, 2010. - 542 c. KTITY
JlonoTHUTEILHAS JIUTEpPaTypa
4. |buonornueckas xumus [TekcT] : yuebHOE TOCOOME 1T CTYJICHTOB BBICIINX YYeOHBIX 3aBefeHuit / | Hayunas 6ubmmoreka 15
10. b. ®uwmmnmosny, H. U. KoBanesckas, I'. A. CeBactbsiHOBa ; pea. H. W. KoBanesckas. - 3-e usm., KI'TIY
ucnp. - M. : U3natensckuii meHtp "Axanemus'", 2009.
5. |Kuoppe, Amutpuii ['eoprueBuu. buonornueckas xummus [Tekcr] : y4eOHHMK a8 xumuueckux, Haydnas Oubnmoreka 30
ounonornueckux u meaunuackux By30B / J[. I'. Kuoppe, C. [I. Mb3uHa. - 3-e u3a., ucnp. - M. : KITIY
Beicmias mkoma, 2002. - 479 c.
OcHOBBI OMOJIOTHYECKON XUMHUH : yueOHoe mocobue / D.B. ['opuakos, b.M. baramaes, H.B. 9bC NuauBuayanbHbId
®enora, B.A. Opober ; MuHnucTepcTBO Celbckoro xo3stiictBa Poccuiickoit @enepanui. - «YHUBEPCUTETCKAS HEOTrPAaHUYEHHBIN
Crasponoss : CTaBpONOJIbCKHNM FOCYJapCTBEHHBIN arpapHslii yHusepcurert, 2017. - 208 ¢. : ni. - O6uOIMOoTEKA OHJIANH JOCTYyI
bubmumorp.: ¢. 203. ; To xe [Dnexkrponusiii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=484922
6. |SAmkoBoii, Butammii UBanoBuy. Ilpaktukym mo 6moxumun [DIEKTPOHHEIN pecypc] : yueOHOe Hayunas 6ubnmoreka



http://biblioclub.ru/index.php

(TOIDKHOCTH CTPYKTYPHOTO HOAPA3IIeTICHN )

(oarmch) (Pamums 1.0.)

https://icdlib.nspu.ru/view/icdlib/788/read.php.
7. |Komos, Bagum IletpoBuy. buoxumus [Tekct] : yueonuk s By3os / B. I1. Komos, B. H. IlIsenosa. | Hayunas 6udmauoreka 72
- M. : Ipoda, 2004. - 640 c. : un. - (Beicuiee oOpa3oBanue: CoOBpeMEHHBIH Y4eOHUK). KT'T1Y
[Tonesa, Hanexxna BuktopoBHa. buoxumus [Tekcr] : yuebroe mocodue / H. B. [Tonesa. - Hayunas 6ubnmoreka 71
Kpacnosipck : KI'TTY um. B. I1. Acradnera, 2009. - 316 c. KTT1Y
IIpodeccuonanbubie ba3pl faHHBIX U HHGOPMALNMOHHDbIE CIIPABOYHBIE CHCTEMBI
8. |MexBy30BcKas 3ekTpoHHas oudaunorexka (MIB) https://icdlib.nspu.ru | MuauBuyanbHbIMA
HEOIPAaHUYECHHBIN
JOCTYTI
9. |East View: yHuBepcaibHbIe 0a3bl JaHHBIX [DNeKTPOHHBIH pecypc] :mepuonuka Poccuu, Yipaunsl u | https://dlib.eastview.c | HuauBunyanbHbIi
crpan CHI' . — Direktpon.gan. — OO0 UBHUC. — 2011 om/ HEOTPAaHUYCHHBIN
JOCTYII
10. |Elibrary.ru [DnextpoHHslii pecypc] : 37aeKTpoHHas OMOIHOTEUHAs cucTeMa @ 0a3a JaHHbBIX https://elibrary.ru WNuauBuayanbHbIH
COJICPIKUT CBEJICHUS 00 OTCYECTBECHHBIX KHUTAX M MEPHOJUICCKUX HU3TAHHUIX IO HAYKE, HEOrpaHUYICHHBIH
TEXHOJIOTHH, MeIUIIMHE U 00pa3zoBanuio / Poc. uadopm. mopran. — Mocksa, 2000. JOCTYII
11. |TapanT [DneKTpoHHBIH pecypc]: nHOpMalmOHHO-IIpaBOBOE oOecreueHue: cnpaBouHas npasosast | http://www.garant.ru | Zloctyn u3 jokaabHOU
cucrema. — Mocksa, 1992 CeTHu By3a
12. |DOnexrponnsrii katanor Hb KI'TIY uMm. B.I1. AcradreBa http://library.kspu.ru | CBoOomHbIil OCTYI
CornacoBaHo:
3aMECTUTEIb AUPEKTOpa OUOIMOTEKH ~747~" | Ulymnuua C.B.



http://www.garant.ru/
http://library.kspu.ru/

4.2 KapTa MaTepI/laJIbHO-TeXHI/I‘leCKOﬁ 0a3bl AMCUUILIMHBI « BHOJIOrHYecKkas XUMM

JUISL CTYyJICHTOB OCHOBHOM 00pa30BaTeIbHOM MporpaMMbl O 04HOI (popme

o0yyeHust

Hanpasnenue noaroroBku: 44.03.05 Iledazozuueckoe obpaszosanue

[Ipodunu: «buonozus u xumusy, kearuguxkayus: daxkanasp

Ayauropust

| OGopynoBanue

Yuebnas ayoumopus 01s nposedenus 3aHAmMULL 1eKYUOHHO20 MUNd, 3aHAMUL CEMUHAPCKO20
MUuna, Kypco8ozo npoekmupoB8aHusi (GbINOIHEHUSI KYPCOBbIX pabom), 2pYNnoesix u
UHOUBUOYATLHBIX KOHCYIbMAYULL, MeKYWe20 KOHMPOJIs YCne8aemocmu

660049, KpacHosipckuii
kpai, r. KpacHospck,
yi. Ansl JlebeneBoid, 1.
89, aynm. Ne 5-23

MynbsTMenua mpoekTop-lmT., HOyTOYK -1IUT., HHTEpaKTUBHAs
nocka -1mrT., akycTuueckas cucrema-1mr., yueOHas nocka-1mr.,
MIEPHOJNYECKAs CUCTEMA XUMUYECKUX 3JIEMEHTOB.

Linux Mint — (Coboanas muren3us GPL)

660049, KpacHosipckuii
Kpai, r. KpacHosipck,
yi. Ansl JlebeneBoid, 1.
89, ayn. Ne 5-28

HoytOyk-lmit.,, mpoekTop-lmit., »KpaH-liT., 3JIEKTpHYECKHE
IMTKU-11T., nabopatopHas mocyna (AMHEHKH, MHUHIETHI,
CUpPTOBKM, yamku IleTrpu), XpaHunume I XUMHYECKHUX
PEaKTUBOB-2IIT., HA0Op I XUMHUYECKUX MPAKTUKYMOB-9IIT.,
XUMHUYECKHUE PEaKTHBBI, JOCKAa yueOHas-1mT., BRITSKHON mKad-
2mT., yueOHO-METOUYECKasl JIMTepaTypa, JaOopaTOpHBIE CTOJIBI-
1 1mT., yaeOHbBIC TaOJIUIIBL.

Linux Mint — (CBo6oauas numensus GPL)

Yuebnas ayoumopus ona npogedenus 3auamuil CeMUHAPCKO20 MUnd, Kypcogo2o
NPOEeKMuUpoB8anUsl (6bINOJHEHUSI KYPCOBLIX pabom), 2pYNNo8biX U UHOUBUOYATbHBIX
KOHCYIbMAayuil, meKywe20 KOHMpo.s yCnedaeMoCmu U POMeiNCymoyHOU ammecmayuu

660049, KpacHosipckuii
Kpai, r. KpacHospck,
yi. Ansl JlebeneBoid, 1.
89, ayn. Ne 5-18

DeKTpuYecKrue MIUTKU-SMT., TabopaTopHas mocyaa (JIMHEeHKH,
NUHIIETH, CIHPTOBKM, 4damku llerpu) ueHTprdyra-lmr.,
XpaHWINIIE AJI1 XUMUYECKHX PEaKTUBOB, XMMUUECKHUE PEaKTUBBI,
dorokonopumerp-lmT., ydeOHass nmocka-lmr., mabopaTopHbIe
CTOJIBI-OIIT., XUMUYECKHE MKa(bl JJII XpaHEHUS! TOCYIbl U
uHBeHTaps, moaens JJHK-1mT., yueOHble TaOauibI

Tlomewenus ons camocmoamenbHol pabomol

660049, KpacHospckuii
Kpai, r. KpacHosipck,
yi. Anst JleGenesoit, 1.
89, 1-05 Ientp
CaMOCTOSITEJIbHON
paboThI

Komnsrorep- 15 mt., MOV -5 mir.

Microsoft® Windows® Home 10 Russian OLP NL
AcademicEdition Legalization GetGenuine (OEM numen3us,
koutpakt Ne Tr000058029 ot 27.11.2015); Kaspersky Endpoint
Security — JIui cepruduxat NelB08-190415-050007-883-951; 7-
Zip - (CBoboanas marensust GPL); Adobe Acrobat Reader —

(CBobonnass smmiensus); Google Chrome - (CBobomHas
munensus);  Mozilla  Firefox — (CobGognass — JHIICH3HS);
LibreOffice — (Cpobommast munensuss GPL); XnView -

(CBobomnas nunensus); Java — (CBobOoxnast ymnensus); VLC —
(CBobomnas nuiiensus). ['apant - (morosop Ne 21 ot 18.09.2019)
Koucynprautllmoc (morosop Ne 20087400211 ot 30.06.2016)
Anpr O6pazoBanue 8 (munensus Ne AA0O.0006.00, moroBop Ne
JC 14-2017 o1 27.12.2017
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