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AHHOTAIUA
JaHHBIN Kypc IpeaHa3HayeH Ui U3Y4YeHUs CTyIEeHTaMH MOJIEKYJIIPHBIX OCHOB COBPEMEHHOH OMoiIorniyeckon
XMMUH, IOATOTABIMBAIOIIMX CTYAEHTOB HEXMMHMYECKHX CIEIHAlIbHOCTEH K YCBOGHHIO JpPYIMX KypcOB
OHMOIOTHYECKOTO TTIPOQHIIS.
OCHOBHOH [eNpl0 Kypca SABJISIETCS H3YyYeHHE CTYyACHTAaMH MOJEKYISAPHBIX OCHOB COBPEMEHHOW XUMHU
OMOMOIIEKYJ; 3HAKOMCTBO C OCHOBHBIMH OMOXMMHYECKHMH IPOLECCAMH, MPOUCXOISAIIUMH B JKUBOW KIIETKE;
3HAKOMCTBO C METOJMKAMHU TIOCTAHOBKH W MPOBENCHHS OMOXMMHUYECKHX SKCIEPUMEHTOB, BKJIIOYas padoOTy Ha
YHHKaJbHOM O0OPYAOBaHUY, IS pelleHus B OyIylIeM pealbHBIX HAydHO-HCCIEI0BaTEIbCKUX PadoT.
Oco0eHHOCTBIO Kypca ABJISIETCS TO, YTO OH HE NpeJIoiaraeT HajJuyue MNpeaBapuTeNbHbIX 3HaHUH 10 OHOJI0run
Y HaBBIKOB OMOXMMHYECKON pabOThl y CTYIEHTOB (PU3NUECKUX CHELUAIBHOCTEH.
OT10op comepkaHus AJIsl MPAKTHYECKON YacTH Kypca OCYHIECTBIEH TaKuM 00pa3oM, 4TOObI, C OZHOW CTOPOHBI,
o0ecreynTh MaKCUMaJbHOE pa3HooOpazue (OPMUPYEMBIX MPOCTEHININX 3KCIEPUMEHTAIBHBIX HABBIKOB,
XapaKTEePHBIX Uil OMOXHMHYECKOTO DKCIIEPUMEHTA, a C JAPYrod CTOPOHBI — 00ECHEeYUTh MHTETPAIlMI0 HOBBIX
MOHSATHA W TPEACTaBICHHH B CYNIECTBYIOUIYIO CHUCTEMY, C(OPMHUPOBAHHYIO B paMKax KypcoB (U3UKH U
MaTeMAaTHKH.

1. O0mast XapaKTepUCTHKA MPAKTHKHA

eab npakTHKH
- (opmupoBanue 0a30BBIX 3HAHUM MO0 OPraHMYECKOW XUMHUH OMOMOJICKYJI M MOHMMAHUS OCHOBHBIX
OHOXMMHYECKHX IPOUECCOB, MPOTEKAOIINX B XHUBBIX KJIETKaX, IJISI UX IMOCICAYIOWIETO HMCIIOJIb30BaHUA
B OoJiee JeTaJbHOM M3YYCHUH JPYTHX OMOJOTMYECKHX M OMOXMMUYECKHUX JUCLUUILTHH; (OpMHPOBAHHE
Ha4YaJIbHON OMOXMMHYECKOH KYJIBTYPhl M CIIOCOOHOCTEH MPaKTHUECKOTO MPUMEHEHHs OMOXUMHYECKHX
3HAaHUMU.

3agaun NpPaKkTHKH
- OCBOCHHE CTyJIEHTaMK 0a30BbIX 3HAHUHN B 00JIACTH OMOJIOTMYECKON XUMUW;

- (opMHpOBaHHE Yy CTYICHTOB HAaBBIKOB CaMOCTOATENbHOW paboThl CO CHENMaNbHOW Hay4dHOH
JUTEPaTypoi OHOJIOrMYECKOH HANPaBIeHHOCTH;

- ¢opMUpOBaHHE HAYaJIbHOW OMOXUMHYECKOH KyIBTYpHI: IPUBUTH MMOHHMAaHHE MPOTEKAHHS OCHOBHBIX
IIPOLIECCOB B JKUBBIX CUCTEMAX;

- Cq)OpMPIpOBaTL YMEHUA U CIT0COOCTBOBATH Pa3BUTHIO HABBIKOB NPUMCHCHUA IOJTYYCHHBIX 3HAHUU npu
CaMOCTOHTeJ’ILHOﬁ, B TOM YHCJIC Hay‘IHO-I/ICCHe,Z[OBaTeHLCKOﬁ, pa60Te, PCHICHNHU 3a4a4, a TAKXC aHaJIn3¢
MOJYYCHHBIX PE3YJIbTATOB.

®dopma npoBeaeHUs MPAKTHKU:

2. [lepeyens GpopmMupyeMbIX KOMIeTeHIMH

[ponecc npoxoxaeHus 00y4arOMUMUCA TPAKTHKH HAMpaBJieH Ha (GOPMHUPOBAHHE CIISTYIOLIHX KOMIETECHIHN

Kon 1 HauMeHOBaHME KOMITETCHIIMH I/IH,Z[I/IKaTOpBI JOCTHXXCHHA KOMIICTCHIIMHU

VK-1.1 Anamusupyer 3agady, BBIJIENSS OTalbl e
peleHus, IeHCTBYSI [0 PEIICHUIO 3a1a41

YK-1.2 Haxonut, KpUTHYECKN aHAIM3UPYET M BHIOMpAET
uH(opMarImio, HEOOXOIUMYTO Ut penIeHus

YK-1 CniocobeH ocymecTBIATh IOUCK, i —

KpI/ITI/I‘-IeCKI/Iﬁ aHaJIu3 U CUHTE3 I/IHq)OpMa]_II/II/I,
MIPUMCHSATDH CHCTEMHBII TTOAXO JJISt peuicHusA
IMOCTABJICHHBIX 3aJ1a4

VYK-1.3 PaccmarpuBaeT pa3iuyuHbIE BapHaHTHI PELIEHUS
3aJlauy, OLIEHUBAET UX MPEUMYIIECTBA U HEIOCTATKU

YK-1.4 TIpamoTHO, JIOTUYHO, apPryMEHTHPOBAHHO
(dopMupyeT coOCTBEHHBIE CY>KAECHUS U OLECHKH

VYK-1.5 Omnpenensier u  OIEHMBAET MNPAKTUYECKUE
MOCTIEICTBHSL BO3MOXKHBIX BAPHAHTOB PEIICHHS 3a1a491

YK-2.1 ®opMmynupyeTr COBOKYMHOCTh B3aMMOCBS3aHHBIX
3ajad B paMKax IIOCTaBJIEHHOH wLemu  paboTsl,
obOecrneunBarolux  ee  JgocTwkenue.  OmpenenseT
OXKHJlaeMble Pe3yJbTaThl PELIEHUs TOCTABIEHHBIX 3a/1a4

YK-2 CnocobeH onpeaensaTe Kpyr 3a1ad B paMKax
MIOCTABJICHHOM LIEJIN M BRIOMPATh ONTHMAJIbHBIE
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C1IULCUVUUDbL MA PCLLUCHNMA, NVAUIA 13 ACALLIBY IULLNA
MIPABOBBIX HOPM, UMEIOINXCS PECYPCOB U
OTpaHUYECHUH

VYK-2.2 TlpoexktupyeT pelieHHe KOHKPETHOW 3ajadu
MPOEKTa, BBHIOWpAs ONTHMAIBHBIA CIOCOO €€ pelIeHHs,
UCXONs U3 ACHCTBYIOIINX MPABOBBIX HOPM U MMEIOIIUXCS
pecypcoB U OTpaHUYCHUNA

VYK-3 CniocobeH ocymecTBIATh COUAIBHOE
B3aUMOJICHCTBHE M PEaM30BbIBATH CBOIO POJIb B
KOMaHIe

YK-3.1 CnocobeH ycraHaBIuMBaTh pa3Hble  BUIBI
KOMMYyHUKamuu  (yueOHyro,  Hay4HyIO,  JIEJIOBYIO,
HedopMaNbHYIO U JIp.)

VYK-3.2 B3zaumozeiicTByeT ¢ ApyrMMH WIEHAMH KOMaHIbI
TS TOCTHKEHUS TOCTABICHHOHN 3a1a9

OIIK-1 CriocobeH n3y4arh, aHaIU3UPOBATh,
HCITIOB30BaTh ONONOTHYECKHE OOBEKTHI U
IPOLIECCHI, OCHOBEIBAsICh HA MaTEMaTHYECKUX,
(U3HYECKNX, XUMHUYCCKHIX, ONOIOTHYECKHUX
3aKOHAaX, 3aKOHOMEPHOCTSIX ¥ B3aUMOCBS3SX

OIIK-1.1 CrnocobeH aHaNMM3WPOBaTh TOCTABICHHYIO
3ajady, HaMeJaTh ITyTH e PEIICHHS

OIIK-1.2 CnocobeH CTpOUTh MaTeMaTHYeCKUE MOJICIH,
MIPOU3BOJIUThH KOJIMYECTBEHHBIC PACUCTHI M OILICHKH

OIIK-1.3 Crocoben OTIpe/IETIATh TpaHUIIbI
MPUMEHUMOCTH MOTYYCHHBIX PE3YIbTATOB

OIIK-3 CriocobeH cocTaBisaTh U 0OpMIIATh
Hay4HbIC U (MJIHM) TEXHUUECKUE (TEXHOIOTHYECKUE,
WHHOBAIIMOHHBIE) OTYETHI (ITyOIUKAIIH, TPOEKTHI)

OIIK-3.1 3Haer OCHOBHBIE TpaBWiIa O(QOPMIICHUS
Hay4YHBIX myOnuKanuit u Hay4YHO-TEXHUYECKON
JIOKyMEHTallud, B TOM YHCJIE C HCIOJIb30BAHUEM
MIPUKIIATHOTO MTPOTPAMMHOTO 00eCTIeHeHUs

OIIK-3.2 Bnameer Ha TpakTUKE  METOIOJIOTHEH
COCTaBJICHHSI HAyYHO-TEXHUYECKUX OTYETOB (MPOEKTORB)

OIIK-3.3  Brageer  MeromamMH  BH3Y&JIbHOTO U
rpaduecKoro TMPeACTaBICHUS pPEe3yJbTaToB HAyYHOU
(HayYHO-TEXHHUECKOH, MHHOBAI[UOHHOMI
TEXHOJIOTUYECKON) JMEATENbHOCTH B BHJE OTYETOB,
HayYHBIX yOIHKAINHA

OIIK-4 Crioco6eH ocyniecTBisTs cOop u 00paboTKy
HAay4YHO-TEXHUYECKON U (MJIH) TEXHOJIOTHYECKOH
uH(pOpMaNKK U perieHus QyHIaMeHTaIbHbIX 1
NPUKJIaTHBIX 33139

OIlK-4.1 Bnageer MeromaMH Hay4YHOTO TIOMCKAa U
HHTEJUICKTYaIbHOTO aHaIn3a HH(GOPMAITUH TIPH PEIICHUH
3a71a4 MPO(EeCCUOHATBHON AEATSILHOCTH

OIIK-4.2 3Haer OCHOBHBIE HUCTOYHUKHU
Hay4YHO-TEXHUYECKOH M (MJIM)  TEXHOJIOTMYECKOH
HHpOpMAIHH B obmactu npodeccuOHaNbHOM
JIeSITEIbHOCTH

OIIK-4.3 VYmeer cocTaBisITh aHHOTANWH, pedeparsl,
oubnmorpaduueckne nepedyHr U 0030pbl WHPOPMALIUU B
obnactu cBoeH MpoheCCHOHATBHON IESTENEHOCTH

OIIK-4.4 Bnageer HaBbIKaMH PaOOTHI C KOMIIBIOTEPOM H
KOMIBIOTEPHBIMHU CETAMH C LENBIO MTOMYyUYSHUs, XPAaHCHUS
1 00paboOTKH HaydHOH (TEXHUYECKOH, TEXHOIOTHYECKON)
HHpOpMAIHH

3. [lepeyeHp MIaHMPYeMBbIX Pe3yJabTATOB 00yYeHMS
B pesynbrare 0cBO€HUS NPAKTUKU 00yJaroluiics 10/KeH

3HaTh.

- (bYHHaMCHTaJ'H)HLIe TMOHATHS, 3aKOHBI, TCOPHUU KJIaCCUYECKOU 1 COBpeMeHHOfI OMOJIOrNYECKOM XHUMHH,
- MOJICKYJIAPHBIE OCHOBBI OMOXMMHUYECKUX HYTeﬁ, HUX CBA3b ApYyr C APYTOM, KIIFOYEBBIC METa0OIUTHI

JKUBOH KJIETKH;

- OCHOBHBIE CITOCOOBI BBIACJIICHUS, PA3ACICHUA U OYUCTKU KOMIIOHECHTOB KJICTKH, COBPEMEHHBIC MCTOAbL
nx I/I,Z[eHTI/I(i)I/IKaL[I/II/I. COBpeMeHHBIe TCXHOJIOTUN MOHH(bHKaHHH KJIETKU U KJIIETOYHBIX CTPYKTYP;
- OCHOBBI pallMOHAJIBHOTO JHU3aiiHa OMOXHMHYECKOTO OKCIICPUMCHTA.

YMETh!




- OpPHEHTHPOBATHCS B CTPYKTYPHBIX (pOpMysIax INIaBHBIX KOMITOHEHTOB KJIETKH (YIJIEBOIBI, B TOM YHCIIE
ToJIcaxapubl, aMUHOKHCIIOTBI, OENKM, HYKJIEOTHIbI, HYKJIEO3uAbl, HykiIenHoBble KucioTsl (JHK,
PHK), nmurnmuzpl, BATAMUHBI, CTEPOUHBIE TOPMOHBI);

- TIPUMEHSTPH TOTyuYeHHbIE TEOPETUIECKUE 3HAHMS O IKCIIEPHUMEHTAJIBHBIX MMOIX0JaX B OMOIOTHYECKON
XUMUH JUIS PEIIeHHsI KOHKPETHBIX SKCIIEPUMEHTAIBHBIX 33734,

- COOTHOCHTb TEOPETUYECKUE 3HAHUS C TIPAKTUICCKIMH HAOIIOCHUSIMH;

- paborarh ¢ 0a30BBIM J1a0OpaTOPHBIM OOOPYIOBaHMEM, a TaK)Ke Ha COBPEMEHHOM (B TOM 4YHCIE
YHHUKQJIEHOM) 3KCIIEPHUMEHTAIBHOM 000pYI0BaHUH;

- OCYIIECTBIIATH MPOCTEHUIITNE ONIEPAIIH 10 Pa3AEICHUIO U OYNCTKE OMOTIOINMEPOB;

- KOHTPOJIMPOBaTh W (PUKCHPOBaTh HAONIOACHUS M PE3YJbTaThl (PH3UKO-XUMUYECKOTO IKCIIEPHMEHTA B
1ab0paToOpHOM KypHaIe;

- 1aBaTh OOBSICHEHUST HAOMIOAaeMbIM (PH3UKO-XUMHUYECKHIM ITPOIECCaM;

- CAMOCTOSITENIHO MTPOBOIUTH KOJIMYECTBEHHBIC U KAYECTBEHHBIE OIICHKH PE3YJIBTATOB IKCIIEPUMEHTOB.

BJIaCTh:

- MeToaM1 0a30BOM BaJIMIAMU M CTATUCTUYECKON OLIEHKH PEe3yJIbTaToB IKCIIEPUMEHTA;

- KyJbTYpOIl IOCTAaHOBKM ¥ MOJEITMPOBAaHMsI OMOIOTHUECKUX 3a/1a4;

- KJIACCHYECKMMHU METOJAaMH pa3fesIeHus MOJUMEPHBIX OMOMOJIEKYJ C MOCIeNyoLed nHTeprnpeTanuei
MIOJTy4EHHBIX Pe3yNbTaToOB;

- HaBBIKaMM Oe3omacHOW paboThl B OMOXMMHYECKOH J1abopaTropuH, BKIIIOYas pabOTy C SIOBUTHIMH U
KaHIIEPOI€HHBIMH BEILIECTBAMU;

- HaBBIKAMH OCBOEHM OOJIBIIOro o0beMa HH(popManuy;

- HaBBIKaMH CaMOCTOSTEIbHOM paboTs! B 1aboparopun u VHTEpHETE;

- HaBBIKAMM BeJEHUs J1a0OpaTOPHOTO JKypHajla, TpaMOTHOH 0OpabOTKM pe3yJbTaroB OIbITA U
COIIOCTAaBJIEHUS C TEOPETUIECKUMU JJTaHHBIMU;

- IPAKTUKOI HCCIIEIOBAHUS U PEIIeHHs TEOPETHUECKUX U IIPUKIIaIHBIX 3a7ay.

4. Conep:xanue MPaKTUKHA

4.1. OcHoOBHbBIE dTANIbI MPAKTUKHU
No ConepKanme STana IpaKTHK TpyaoeMKoCTh (4acoB), B TOM YHCIIE€ CAMOCTOATEIIbHAS
pabora
4 cemectp

AMUHOKUCIIOTBI,  MENTHABl H  OENKH.

1 CrpoeHue ¥ XHMHYECKHE  CBOWCTBa, 20
KaueCTBEHHBIE METO/IbI aHAIN3A.

) KonuyecTBeHHblE  METOIABI  HCCIENOBaHMA 25
NENTUAOB U OEJIKOB.

3 VYreBonpl U gaxapa. Crpoenne u ux 25
XUMHYECKHE CBONCTBA.

4 BnonornquKHﬁv karanu3. @DepMeHThl — 25
CTPOEHHE U CBOICTBA.
Kunernka  ¢QepMeHTaTHBHBIX  MPOLIECCOB.

5 KoncranTa Muxasnuca. WHruduropsr 25
(bepMeHTOB.

6 Hyxneunossie kucnorer (JHK wu PHK). 20
Crpoenue, pU3NKO-XUMHUYECKHE CBOMCTBA.

7 Mertozp! BBIACTICHUS M aHAIN3a HYKJICHHOBBIX 20
kucaoT. OCHOBBI TEHETHUECKON NHKEHEPHH.

] OnexkTpoopeTHUecKue METOIbl pa3AeIeHUs 20
OMOJIOTMYECKUX MOJIEKYIL.

Bcero vacos 3a 4 cemectp 180

Bcero yacos 180

4.2. Conep:xanue padoTsl

Cemectp: 4 (Becennwii)

1. AMUHOKHCIIOTBI, TienTubl U Oenku. CTpoeHHEe M XUMUYECKUE CBOMCTBA, KAUYECTBEHHBIC METOIbI
aHajm3a.




OO0wast XuMHsL aMUHOKUCIIOT. [IpoTenHOreHHbIE U HENPOTEUMHOTEHHbIE aMUHOKHUCIIOTHL. ['eHeTndeckas
CBS3b AMHUHOKHCIJIOT C JPYTMMM KjaccaMM OpPTraHMYeCKUX coenuHeHuil. OOmias XMMHUSL OCHOBHBIX
peakuuii anbpa-aMUHOKUCIOT (KOHAeHcauusa/ruaponus). llentunHass cBA3b, €€ OCOOEHHOCTH U
napameTpsl.  BaxHoCTh  cTepeocnenu(pUUHOCTH  aMHMHOKMCIOT.  Kiaccbl ~ aMHHOKHCIIOT,
B3aUMOAENHCTBUS MEXY OTAEIbHBIMU paJUKajJaMd aMUHOKHUCIIOT B COCTaBe MOJUMENTHIA. DIeMEHThI
OpraHu3alliy CTPYKTypbl nosunentuna. @onauHr 6enaxoB. OCHOBHBIE BapHUaHThI CTPYKTYPhI OEJIKOB.
Buonoruyeckas pojb CIOCOOHOCTH OENKOB K MyJIbTHMepHu3aluu. TeruioBas IeHaTypaius Oelnka.
W3oanekrpuyeckas Touka Oenka. OOparumas neHaTypanus Oenka. BricanuBaHue Oenka pacTBOpaMH
CHJIBHBIX 3JIeKTposinToB. KonnuecTBeHHOE olpeneseHne O6enka MeTonoM NpsiMoil Y@-crieKTpoMeTpun
Y C OpraHnueckuMu Kpacurensmu (meron bpendopn).

[Ipaktuueckas wacte: HuHrmapmrHoBas peakuus. Peakuuss Ha apoMaTHUeCKWe aMHHOKHCIIOTHI
(kcaHTOTIpOTENHOBAsA). Peakumu Ha cnenuuuecKkue aMHHOKHCIOTHI (IIPOJHH, IUCTEHH, apTHHUH).
Cunres OnypeTa U3 MoYeBUHBL. buyperoBas peakuus. JeHarypaius 6enkoB. M3030ekTpryeckas TOUKa
OenkoB. MeTos TOHKOCIIOWHOW XpomaTorpaduu.

2. KonmnuecTBeHHBIE MCTOAbI UCCIICAOBAHMA IICIITUA0B U OEJIKOB.

KonnyectBeHHoe ompeneneHne Oeiaka METOAOM MpsAMoil Y®D-CHEKTpOMETpHH U C OpraHHYECKUMH
kpacutensmu (Merox bpendopn). UHCTpyMeHTaIbHBIE METOABI HCCIICAOBAHNUS TIETITHIOB U OSITKOB.

3. Vrnesoas u caxapa. CTpOGHI/IC U MX XUMHYECKHE CBOMCTBA.

BaxHeilime npencTaBuTeNn Kiacca yriaeBoIoB (MOHOCAxXapHIbl, Iucaxapupl). BoccranaBiuBaromme
1 HeBOCCTaHaBIMBarolue caxapa. Kompyaro-liemHasi TayToOMepus, ONTHYECKas H30MEpHUSl caxapos.
[onucaxapuapl. CTpyKTypHasi poiib YIIIEBOAHBIX KOMIIOHEHTOB KJIETKU. DHEPreTHYECKHE METa0O0IHUTHI
Ha oOcHOBe (ochopHBIX OS(PUPOB TIOKO3BI M  (GpykTo3bl. OCHOBHBIE pEaKIUH YIJIEBOAOB:
MTOJIUKOHACHCAUS U THAPoiIn3. IMMyHOJIOTHYECKHE CBOMCTBA MoIHcaxapuoB. JIGKTHHBI.
IIpaktnueckass yacth. KadecTBeHHblE peakUUMM Ha MOHOcaxapuabl - peakius CenuBaHOBa Ha
¢pykrosy. Peakuus Tpommepa.

4. buonornyeckuii karanau3. epMeHTH — CTPOEHUE U CBOWCTBA.

IMonsTne o ¢epmeHTe Kak O Karajmzarope OelKkoBod mpupoxbl. OCHOBHBIE KIIacChl (PEPMEHTOB U
KaTaJIn3upyeMble IMHU peakiy. MOJeKyIPHBIA MEXaHU3M JIEHCTBHS (PEPMEHTOB Ha IIPHMEPE ypPeaskbl.
[Henarypanus Oenka, pausHre pH, HOHHOH CHIIBI M TeMITepaTyphl Ha aKTUBHOCTh M CHEHU(PHIHOCTH
(epMeHTaTuBHBIX peakuuid. Karanmutnueckne anturena (a03uMBbI).

[IpakTrueckas 4YacTh: BBIJCICHHE M HM3YYEHUE KUHETUKH TEepOKCHIa3bl u3 peauca. OmperneneHue
KOHCTaHThl Muxasnuca. MTHrubuposanue.

5. Kunernka pepmenratuBHbIX mporieccoB. Koncranra Muxasnuca. MUHrHOUTOPHI PepMEHTOB.
Tepmonunamuka (QepMeHTaTHBHOTO KaTann3a. KuHeTnka (QEpMEHTATUBHBIX PEAKIIMA, METOIbI
WCCIIEZIOBAHUS], AKTUBATOPHI U UHTUOUTOPHI (DEPMEHTOB.

[Mpaktrueckass 4acTh: OmnpeneneHre KOHCTAaHTBI Mwuxasnmca JUIsl  TEPOKCHAA3bl  XpeHa.
WNurunbupoBanre n KWHETHKA MpoIiecca.

6. Hyxnennossie kucnotsl (JJHK u PHK). Ctpoenue, pusnko-xuMH4eCKrue CBOMCTBA.

Hyxneunosble kuciorbl. CtpoeHne. MeTombl 3IeKTPOQOPETHUECKOTO pa3iesieHus OMOMOJEeKya Ha
IIpUMepe HYKJIEUHOBBIX KHUCIIOT.

7. MeTozp! BEIAICNICHUS U aHAIN3a HYKJIEHMHOBBIX KUCIOT. OCHOBHI T€HETUYECKON HHKEHEPHH.

MeTonbl BBIACICHUS I[HK n3 KIICTOK. (I)aKTOPI)I, BJIMAIINAEC HA YUCTOTY BBIACIILACMOrO IIperiapara.
HauanbHble MOHATHS T€HETUYECKOU HWHXXCHCPHUHU — IJIa3MHUJ1d, BEKTOP, PECTPUKTA3ELI.

8. Dnekrpodopernieckue METOAbI pa3aesicHUs] OMOJIOTUUYECKUX MOJICKYIL.



OCHOBHBIE METOABI BBIICICHUS M XapaKTEPUCTHKH O€nKoB. [leHaTypupyroImid W HaTUBHBIHA
anekTpodopes OeNKoB B MOTHAKpUIAMUIHOM refe. M3oanexTpodokycuposanue. IMMyHOIOTHYECKHE
METOIBl HCCIEOBaHHUsA OENKOB (BECTEpPH-ONOTTUHI, WMMYHO(QEpMEHTHBIH aHamu3). AddQuHHas
xpomarorpadusi, xpoMmarorpadus 1o cpoAcTBY hepMeHTa K cyOCTpary U K HOHaM TSDKENBIX METaJlIoB,
MIPUMEHEHUE XUMEPHBIX JOMEHOB B OEJIKOBON HMHKEHEPHUH.

4.3. PykoBoaCTBO NPAKTHKOI

5. Onucanme MaTepuaIbLHO-TEXHHYECKOIi 0a3bl, HEOOXOAUMON VIS OPraHNU3aANNN MPAKTHKH

VYdeOHas aynuTopusi, OCHAIIEHHAs] MYJIBTUMEINANPOSKTOPOM U SKPaHOM.

Crnenuanu3upoBaHHBIC JIAOOPATOPUH, O0OPYAOBAHHBIC BHITSDKHBIME HIKaamMH.

CpencTBa MHAUBUAYAIbHOM 3aIIUTHI.

Crenanu3upoBaHHOE J1a00PAaTOPHOE 00OPYAOBaHKE T OMOXMMUYECKOTO MMPAKTHKYMa, BKITFOUAst
XHUMHUYECKYFO MMOCYAY M3 IUTACTHKA WU CTEKIIA, CIEKTPO(POTOMETPHI, YCTAHOBKH IS
renb-anexTpodopesa, neHTpudyru, pH-metpsl.

Xummnueckue 1 OMOXUMUUECKUE PEAKTUBBL.

6. TlepeyeHb pexoMeHIyeMOH JIUTePaTyPhI

OcHoBHas JIuTEpaTypa

1. OcnoBbl bnoxumun Jlennnmkepa [Texcr] : B 3 T. = Leninger Principles of Biochemistry : [yue6.
nocobue s By3oB] / JI. Hemscon, M. Kokc ; mep. ¢ anrin. T. I1. MocomnoBoii [u ap.] ; mox pen. A. A.
Borganoga, C. H. KouetkoBa .— M. : BUHOM. JIa6. 3nanwmii, 2012 .— (JIyummii 3apyOeXHbIi yIeOHHK)
.— T.1 : OcuoBs1 6noxumun. Ctpoenne u karanms. - 2012. - 694 c.

JlonomHuTeNBHAS TUTEPATypa

1. buoduznueckas xumus [Tekcr] = Biofyzikalni chemie : [y4e6. mocobue ans By3os] / B. Kanoye, 3.
[TaBnuuex ; nep. ¢ wenr. A. I1. CepreeBa .— M. : Mup, 1985 .— 446 c.

2. buoxumus : Xumuueckue peakiuu B )xuBoii kietke [Tekct] : [B 3 1.] = Biochemistry. The Chmical
Reactions of Living Cells : [yue6. mocobue aiist By3oB] / [I. Memiep ; nep. ¢ anm. nog pexn. A. E.
Bpaynmrreitna [u np.] .— M. : Mup, 1980 .— T. 1. - 1980. - 408 c.

3. CoBpemenHas ouoxumus B cxemax [ Texct| = Biochemistry in Schematic Perspective : [yue0. mocobue
s By3oB] / S. Mycun, O. HoBakosa, K. KyHi ; ep. ¢ anrn. C. M. ABaeBoid, A. A. baiikoBa .— 2-¢ u31.
— M. : Mup, 1984 .— 215 c.

4. Harmsimnast Onoxumust = Coloratlas of Biochemistry, [cipaBounuk] / 5. Koneman, K.-I. Pém , Mockaa,
Jlaboparopust 3Hanuni, 2019

7. Tlepedenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHIUKAIMOHHOH ceTH « AHTEepHET», HE0OXOMUMBIX
AJIS IPOXOKACHUSI MPAKTHKH

http://lib.mipt.ru/catalogue/1020/ -anexkrponnas 6udnmorexka @usrexa, paznen “buoxumus u 6nopuznka”
http://molbiol.ru — 0Opa3zoBaTeNbHBINA CAUT IO MOJIEKYJISIPHOH OHOJIOTHH.

http://ncbi.nlm.nih.gov — kpynHeiias 6a3a TaHHBIX M0 OMOTEXHOIOTUH
http://www.organic-chemistry.org — 6a3a JaHHBIX IO OPraHUYECKON XUMUH

http://xumuk.ru — cipaBOYHBIH pecypc IO Pa3IMIHBIM OTPACIIIM XHMHHU Ha PYCCKOM SI3BIKE.

8. Ilepeuens HHGOPMAIMOHHBIX TEXHOJIOTHIi, HCIOJIb3YEMBIX MIPH OCYIIECTBJIEHUU 00pPa30BaTeILHOTO
npouecca 1o NpaKkTHke, BK/I04Yas nepedyeHb He00X01MMOro NPOrpaMMHOI0 odecnevyeHust u
HH(QOPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IPU HEOOXOTMMOCTH)

[Tpu moaroToBKE M MPOBEICHUHN 3aHATHI UCIIONB3YETCsI CeTh HHTEPHET. KpoMme Toro, HCTob3yeTcst
JmieH3snoHHsiii Microsoft Office.

9. MeToanyeckne yKazaHus 1Jis1 00y4aommxcst



Kypc HeoOXomuM Ui MOHUMaHUs O0YYaIONIMMUCS MOJIEKYJISIPHBIX OCHOB (DYHKIIHOHUPOBAHUS YKHBBIX
cucteM. B pesynbrare mpoCHyniMBaHHS Kypca CTYICHT JOJDKCH IMOHMMATh XUMHUYECKHE OCHOBBI
JKU3HEJCATSIIbHOCTH, MMETh MPEJCTABICHUE O CTPYKTYpe M (DYHKIHUAX OHOIOIMMEpPOB, TaKUX Kak
OCJIKM, HYKJICHHOBBIC KHCIOTHI U TOJUCAXAPHUIBI, 3HATh XUMHUYECKYIO CTPYKTYpy U OHOJIOTHYESCKHUE
¢byHkiuy  TUMUAA0B. JIOMKHO OBITh MOHMMAaHHE TPOHMCXOXKICHHS OHONIOTHYSCKUX MPOIIECCOB H3
XMUMHYECKHX, B3aUMOCBA3aHHOCTH XMMHUYCCKHX peakuuii u Ouonorndeckux ¢(ynkuuit. HeoOxomumo
3HaTh OCOOCHHOCTH CTPOCHHSI OPraHWYECKHX MOJICKYJ, TEOMETPUYCCKYIO M ONTHYECKYIO H30MEPHIO,
XUPALHOCTh, THITBI XUMHYECKHX CBA3CH W WX BIMsSHHE Ha (pU3MYecKHe CBOMCTBa MoJeKyild. B kypce
paccMarpuBaroTCsl  (GYHKIIMOHAIBHBIC TPYMIbl OCHOBHBIX KJIaCCOB OPTaHWYECKHUX COCIUHCHUIA,
HOMCHKIIaTypa, CBOWCTBA W XapakTepHble peakiud. [loApOOHO H3MArarTCsS MPHHIMIBI CTPOCHHUS
IJIaBHBIX OMOMOJIEKYIT: OEJIKOB, HYKJICHHOBBIX KUCIIOT, MOJMCAXaPH/IOB U JIUIUIOB.

Kypc Tpebyet caMOCTOSTEeNbHOM MOATOTOBKY C LENbI0 YIITYOJICHHOTO TTIOHUMAHHS MOJICKYJISIPHBIX OCHOB
KU3HEACATENIbHOCTH. [l 3TOro pekoMeHayeTcs paboTa ¢ JUTEpaTypoi, a Takke O3HAKOMJICHHE C
MHTEPHET-PeCypcaMu, yKazaHHbBIMU paHee. [lapaliebHO peKOMEH IyeTCsl OCBOCHHUE JICKIIMOHHOTO Kypca
no Ouoxumuu. TpeOyercs 0a3o0Bas NOATOTOBICHHOCTh IO XUMHM — KaK OPraHUYECKOW, TaK H
HEOPTaHU4ECKOM.



NMPHJIOKEHHUE

OIIEHOYHBIE MATEPHAJIBI 110 TIPAKTHUKE

10 HANPaBJIeHHIO: buorexnonorus
npo¢uiIb NOArOTOBKM: buorexnonorus
dustex-mkoia buonornyeckoit 1 Menununckoit ®uznku
Kypc: 2
KBaTHpUKAIHSA: OakaiaBp

Cemectp, popMbl TpomMexxkyTouHOM artectanuu: 4 (BeceHnnil) - uddepennnpopanusiii 3auer

Pa3zpadoTunk: I'A. Hocos, phd (xanza. 61oi. Hayk)



1. KOMHETBHIII/IH, (l)OpMpreMbIe B nmpouecce MpoxoKJaIeHusl NPaKTUKU

Kon 1 HauMeHOBaHME KOMITETCHIIMH

I/IH,Z[I/IKaTOpH JOCTHXKCHHA KOMIICTCHIIMHU

YK-1 CriocobeH ocymiecTBIATh IOUCK,
KPUTHYECKUH aHAIN3 U CHHTE3 HHPOPMAIIHH,
MPUMEHSATh CUCTEMHBIN MOIXOM JJ1s PeIICHHS
ITOCTABJIEHHBIX 3a1a4

VK-1.1 Anamusupyer 3agady, BBIJIENSAS OTalbl €€

peuICHu, IIGIZCTBI/IH I10 pEIICHUIO 3aJa9n

YK-1.2 Haxonut, KpUTHYECKN aHAIM3UPYET M BHIOMpAET
uH(opMarImIo, HEOOXOIUMYTO Ut penIeHus
MOCTABJICHHOM 3a/1a4H

VYK-1.3 PaccmarpuBaeT pa3inyuHbIE BapHaHTHl PELICHUS
3aJlauy, OLIEHUBAET UX MPEUMYIIECTBA U HEOCTATKU

YK-1.4 TIpamMoTHO, JIOTUYHO, apPryMEHTHPOBAHHO
(dopMupyeT coOCTBEHHBIE CY>KAECHUS U OLEHKH

VYK-1.5 Omnpenensier u  OIEHMBAET MNPAKTUYECKUE
MOCTIEICTBHSI BOSMOXKHBIX BAPHAHTOB PEIICHHS 3a1a491

YK-2 CnocoGeH onpeaensaTe Kpyr 3a1ad B paMKax
MOCTABJICHHO LIEJIN U BRIOMPATh ONTHMAJIbHBIE
CHOCOOBI MX peIIeHHs, HCXOS U3 ACHCTBYOIINX
MPABOBBIX HOPM, HMEIOIIUXCS PECYpPCOB
OTpaHUYECHUN

YK-2.1 ®opMmynupyeT COBOKYMHOCTh B3aMMOCBS3aHHBIX
3ajad B paMKax IIOCTaBII€HHOH wLemu  paboTsl,
ofOecrneunBarolux  ee  gocTwkenue.  OmpenenseT
OXKHJIaeMble Pe3yJIbTaThl PELIeHUs TOCTABIEHHBIX 3a/1a4

VYK-2.2 TlpoexktupyeT pelieHHe KOHKPETHOW 3ajadu
MPOEKTa, BBHIOWpPAs ONTHMAIBHBIA CIOCOO €€ pelIeHHs,
HCXOIs U3 ACHCTBYIOIINX MPABOBBIX HOPM U MMEIOIIUXCS
pecypcoB U OTpaHUYCHUNA

VYK-3 CniocobeH ocymecTBIATh COUAIBHOE
B3aUMOJICHCTBHE U PEaM30BbIBATH CBOIO POJIb B
KOMaHIe

YK-3.1 CnocobeH ycraHaBIWBaTh pa3Hble  BUIBI
KOMMYyHUKamuu  (y4eOHyro,  Hay4HyIO,  JIEJIOBYIO,
HedopMaNbHYIO U JIp.)

VYK-3.2 B3aumozeicTByeT ¢ ApyruMH WIEHAaMH KOMaHJIbI
JUISL TOCTHIKEHUSI TOCTABICHHOM 3a1a49n

OIIK-1 CriocobeH n3y4arh, aHaIU3UPOBATh,
HCITIOB30BaTh OMONOTHYECKHE OOBEKTHI U
IPOLIECCHI, OCHOBEIBAsICh HA MaTEMaTHYECKUX,
(U3HYECCKAX, XUMHUYCCKHIX, ONOIOTHYECKHUX

OIIK-1.1 CrocobeH aHaNMM3UpPOBATH
3ajaqy, HaMeJaTh ITyTH e PEIICHHS

IMOCTABJICHHYIO

OIIK-1.2 CnocobeH CTpOUTh MaTeMaTHYeCKUE MOJICIH,
MIPOU3BOJIUThH KOJIMYECTBEHHBIC PACUCTHI M OIICHKH

3aKOHAX, 3aKOHOMEPHOCTSX U B3aUMOCBSA3AX OIIK-1.3 Cnocoben OHpCACTIATE TPaHHILbI
[IPUMEHUMOCTH INOJYYEHHBIX PE3YIbTaTOB
OIIK-3.1 3Haer OCHOBHBIE TpaBWiIa O(QOPMIICHUS
Hay4YHBIX myOnmuKanuit u Hay4YHO-TEXHUYECKON
JOKyMEHTAllMK, B TOM YHCIIE C HCIOJIb30BAHUEM
MIPUKJIIATHOTO MTPOTPAMMHOTO 00eCTIeHeHUs

OIIK-3 CriocobeH cocTaBisiTh U 0OpMIIATH OIIK-3.2 Bnameer Ha TpakTUKE  METOAOJIOTHEH

Hay4HbIC U (WJIHM) TEXHUUECKUE (TEXHOIOTHYECKUE,
WHHOBAIIMOHHBIE) OTYETHI (ITyOIUKAIIH, TPOEKTHI)

COCTaBJICHU HAYYHO-TCXHUYCCKHUX OTYCTOB (HpoeKTOB)

OIIK-3.3  Brageer  MeromamMH  BH3Y&JIbHOTO U
rpaduecKoro TMPEACTaBICHUS pPEe3yJbTaToB HAyYHOU
(HayYHO-TEXHHUECKOH, MHHOBAl[UOHHOU
TEXHOJIOTUYECKON) JNEATENbHOCTH B BHJE OTYETOB,
HayYHBIX yOIHKAINHA

OIIK-4 CriocoGeH ocyniecTBisTs cOop u 00paboTKy
HAay4YHO-TEXHUYECKON U (MJIH) TEXHOJIOTHYECKOH
uH(pOpMaLKH U pereHus QyHIaMeHTaIbHbIX 1
NPUKJIaJHBIX 33139

OIlK-4.1 Bnageer MeromaMH Hay4YHOTO TIOMCKAa U
HHTEJUICKTYalIbHOTO aHaIn3a HHGOPMAITUH TIPH PEIICHUH
3a7a4 MPO(EeCCUOHATBHON AEATSILHOCTH

OIIK-4.2 3Haer OCHOBHBIE HUCTOYHUKHU
Hay4YHO-TEXHUYECKOH W (MIM)  TEXHOJIOTMYECKOM
HHpOpMAIHH B obmactu npodeccuoHaNbHOM
JeSITEIbHOCTH

OIIK-4.3 VYmeer cocTaBisITh aHHOTANWH, pedeparsl,
oubnmorpaduueckne nepedyHu U 0030pbl WHPOPMALIUU B
obnactu cBoeH MpoheCCHOHATBHON IESTENEHOCTH

OIIK-4.4 Bnageer HaBbIKaMH PabOTHI C KOMIIBIOTEPOM H
KOMIBIOTEPHBIMHU CETAMH C LIENBIO MOMYyUYSHUs, XPaHCHHS
1 00paboTKH HaydHOH (TEXHUYECKOH, TEXHOIOTHYECKON)
HHpOpMAIHH

2. Iloxa3aTe/id OLleHUBAHHUS KOMIIeTeHIUIA




B pesynbrare u3y4eHus JUCHUILTHHBI «Y YeOHas MpaKTHKa 0 OMOXUMUI» 00yUYaroIIuics JOKEH:

3HATh:
- yHIaMeHTaIIbHbIEC TTOHATHS, 3aKOHBI, TEOPUU KJIACCHYECKON M COBPEMEHHON OMOIOTHYECKON XUMUH;
- MOJIEKYJISIDHBIE OCHOBBI OMOXMMHYECKUX ITyTE€H, MX CBS3b JIPYT C JPYroM, KIFOYEBbIE METaOOIUTHI
JKUBOH KJIIETKH;
- OCHOBHBIE CIIOCOOBI BBIJICIICHUS], PA3/IEICHUSI 1 OYNCTKHA KOMIIOHEHTOB KJIETKH, COBPEMEHHBIE METO/IbI
nx naeaTudukanui. COBpeMEHHbIE TEXHOIOTHH MOIU(UKAIINH KIIETKH M KIIETOYHBIX CTPYKTYD;
- OCHOBBI PaIlMOHATIFHOTO IN3aliHa OMOXMMHYECKOTO IKCTIEPIMEHTA.
yYMeThb:
- OpPHEHTHPOBATHCS B CTPYKTYPHBIX (pOpMysIax INIaBHBIX KOMITOHEHTOB KJIETKH (YIJIEBOIBI, B TOM YHCIIE
ToJIcaxapubl, aMUHOKHCIIOTBI, OCNKM, HYKJIEOTHIbI, HYKJIEO3uAbl, HykienHoBble KucioTsl (JIHK,
PHK), nmurnmupl, BATAMUHBI, CTEPOUHBIE TOPMOHBI);
- TIPUMEHSTPH TOTyYeHHbIE TEOPETUIECKUE 3HAHMS O IKCIIEPHUMEHTAJIBHBIX MMOIX0JaX B OMOIOTHYECKON
XUMUH JUIS PEIIeHHsI KOHKPETHBIX dKCIIEPUMEHTAIBHBIX 33734,
- COOTHOCHTb TEOPETUYECKUE 3HAHUS C TIPAKTUIECKIMH HAOIIOCHUSIMH;
- paborarh ¢ 0a30BBIM J1a0OpaTOPHBIM OOOPYIOBaHHEM, a TaK)Ke Ha COBPEMEHHOM (B TOM 4HCIE
YHHUKQJIEHOM) 3KCIIEPHUMEHTAIBHOM 000pYI0BaHUH;
- OCYIIECTBIIATH MPOCTEHIITNE ONIEPAIIH IO Pa3IeTICHUIO U OYHCTKE OMOTIOINMEPOB;
- KOHTPOJMPOBaTh W (PUKCHPOBaTh HAONIOACHUS M PE3YJbTAaThl (PH3UKO-XUMUYECKOTO IKCIIEPHMEHTA B
1abopaToOpHOM KypHale;
- 1aBaTh 0OBSICHEHUST HAOMIOAaeMbIM (PH3UKO-XUMHUYECKHIM ITPOIECCaM;
- CAMOCTOSITENIHO MTPOBOIUTH KOJIMIECTBEHHBIC Y KAYECTBEHHBIE OIICHKH PE3YJIBTATOB 3KCIIEPUMEHTOB.
BJIA/IETh:
- MeToJamMu 0a30BOH BAIMAAIINN M CTaTHCTUYECKOM OIEHKH Pe3yIbTaTOB IKCIIEPUMEHTA;
- KYJIBTYPOH IOCTaHOBKH U MOJIEITMPOBAHMS OMOJIOTHUECKHX 3a/1a4;
- KJTACCHYECKUMH METOJaMH pa3ZeliCHHsI TOJIMMEPHBIX OMOMOJIEKYI ¢ TIOCIEeAYIONIed WHTepIpeTanueit
MOJTyYEHHBIX Pe3yJIbTaTOB;
- HaBBIKaMH 0€3011acHO paboThl B OMOXMMHYECKOH JTaOOpaTOpHH, BKIIOYAsh pabOTy C SIMIOBUTBHIMH H
KaHI[EPOTeHHBIMU BEIIlECTBAMH;
- HaBBIKaMH OCBOEHHSI OOJIBIIOT0 00beMa HHPOPMALINH;
- HaBBIKaMH CaMOCTOSITeNIbHOU paboThI B Jaboparopuun u MHTEpHETE;
- HaBbIKAMH BEICHHUS JIA0OPaTOPHOTO JKypHaia, TPaMOTHOH OOpabOTKM pe3yibTaToB OIBITa |
COIIOCTABJICHUS C TEOPETHUECKUMHU JaHHBIMH;
- TIPAKTHKOM MCCIEIOBAHNUS U PEIICHHUS] TEOPETUIECKUX U MPUKIIaIHBIX 3a/1a4.

3. OtyeTHOCTH 00YYAIOIIHMXCSH 1O MPAKTHKE

B nepuoa npoxoxkaeHus pakTUKU 00ydarouuiics 00s3aH:

— TIOJTHOCTBIO BBITTOJIHUTH NIPOTPaMMy ITPAKTHKH, IPEJCTABUTH OTUYET O MPOXOXKACHUHU MPAKTHKH;
— BBIIOJIHATH YKa3aHUS PYKOBOIUTENS IPAKTHKHY;

— HECTH OTBETCTBEHHOCTb 3a BHIIIOJIHIEMYIO Pa0OTY H €€ PEe3yJbTaThl.

Ortuer 0 TIPAKTUKE O(i)OpMJ'I?IeTCH Ha 3aKIIOYUTCIIBHOM 3Tall€ IMPAKTHUKH. B ortuere HeO6XOI[I/IMO OTpa3uTh
BC€ BUIBI ACATCIBHOCTHU, KOTOPHIC BBIITOJIHCHDBI 06yLIa}OH.II/IMCH. Ortuer AOJDKEH COACPKaTh CBEACHUA O
KOHKPCETHO BBINIOJTHEHHOM pa60Te, BBIBOJBI, ITIOJTYYCHHBIC B XOA€ IMPOXOXKACHUSA IPAKTHUKHA.



