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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

Lens AUCIUTIIMHBI — TIOJATOTOBUTH CIICIIMAIMCTOB B 00J1aCTH OMOXUMUH U MOJICKYJIIPHOM
Omonoruu, 00IaIAl0NMX ITYOOKUMH (YHIaMEHTAIBHBIMU 3HAHUSMHU, CIIOCOOHBIX PAIIMOHAIBHO
MIPOBOJIUTH TTOMCKOBBIE JKCIIEPUMEHTAJIbHBIC HCCIIeoBaHUA, A((PEKTUBHO HCIOJIB30BATh B
HAyYHO-UCCIIEIOBATEIILCKOW M MPAKTUYECKOW paboTe COBPEMEHHBIE METOJIbI OMOXMMHYECKHUX
HCCIIeI0BaHMM, 00001IaTh U aHAJM3UPOBATH MOJYYEHHBIC PE3yJbTaThl 3HAHUSIMHU O TMPUHIIMITAX
XpaHeHus, Tmepenadyn W AP(EKTHBHO HCIIONB30BaTh B HAYYHO-HUCCIIECIOBATEILCKOH U
MPaKTUYECKOW paboTe COBPEMEHHBIC METOJBI MOJIEKYJISPHOM OHOJIOTMM M CMEXHBIX HayK,
000011aTh ¥ AaHATTU3UPOBATH MOJTYYEHHBIC PE3YIbTATHI.

buoxuMuss ¢ OCHOBaMH MOJEKYJISIPHOW OWOJIOTHM HM3Yy4aeT OCHOBHBIE KJIACChI
OpPTaHMYECKUX COCAMHCHH, BXOJSIIMX B COCTaB XKMBOW MaTepUM W TPOIECCHl MX OOMeEHa,
SHEPreTHKYy OOMEHa BEIECTB, €ro TOPMOHAIBHYIO PETYISIUI0, OHOJOTHYECKOE OKHCIICHHE,
B3aMIMOCBSI3b OOMEHA BEHIECTB M OOIIME MPUHIUIBI MX PETYISIUUd MEXaHU3MBI Iepeaadn
HACJIEICTBEHHOW MH(OPMAIIUU B KHUBBIX OPTraHU3MAaX C IIOMOIIIBIO MOJIEKYJI.

AKTYaJIbHOCTh TIPEIOIaBaHUS dTOW JUCIMILIMHBI O0YCIIOBICHA TE€M, YTO K HACTOSIICMY
BPEMEHH TMOJY4YEHbl HOBbIE TEOPETUUYECKUE IaHHBIC O PA3JIMYHBIX OPraHMYECKUX BEIIECTBAX,
3HAYUTENIBPHO PACIIUPHIICS WX TIEpeUeHb U chepa MPUMEHEHHUSI B TEXHOJIIOTHUECKUX MPOIIeccax U
nporeccax ¢ npuMmeHennem JIHK-texHomoruit, mpuHOMIIOB OWOWH(DOPMATHUKH, T€HOMUKH,
MIPOTEOMHKU ¥ MPUHIIUIIOB TCHHON MHIKCHEPHH.

1.2 3apauu AUCHUNIMHBI

1. O3HaKOMUTH C COBPEMEHHBIMU MPEJICTABICHUAMH O CTPYKTYpPHOH OpraHU3alHH
MaKpOMOJIEKYJI, PACCMOTPETh B3aMMO3aBUCHUMOCTb MEXIY MX CTPYKTYpOl M OHMOJIOrMYECKUMU
byHKIUSAMHU.

2. N3yunTh OCHOBHBIE MyTH OOMEHa BEIIECTB B JKMBBIX OPraHU3MaX, PErYJISAIHUIO
OMOXMMHYECKHX IPOIIECCOB Ha MOJEKYISIPHOM U KJIETOYHOM YpOBHE OpPraHU3allld >KHUBOMN
MaTepHH.

3. O3HaKOMHUTH C OCOOEHHOCTSIMHU HMHTETPALlMM PA3TUYHBIX 3BEHHEB METa0ONM3Ma B
OpraHMU3Me YeJI0BEKA.

4. HayuuTh TMONB30BATbCSI HW3MEPUTENBHBIMH MpHOOpaMH U 000PYIOBAHHUEM,
MPUMEHSEMBIMU B OMOXUMHYECKUX HCCIICIOBAHUSX.

5. O3HaKOMJIEHWE C COBPEMEHHBIMHM MPEJICTABICHUAMH O CTPYKTYPHOH OpraHu3aluu
WH(QOPMAIIMOHHBIX ~ MAaKPOMOJIEKYJ, B3aUMO3aBUCUMOCTH MEXIYy HX CTPYKTypoH U
OMOJOTUYECKUMH (PYHKIIUSIMH.

6. [IpuoOpeTeHre COBpEeMEHHBIX 3HAHUN O CTPOCHHUH HYKJIEHHOBBIX KHCIIOT, O CTPOSHUHU 1
KJIacCHU(UKAIUU T€HOB B TEHOME.

7. @opMUpPOBaHHE COBPEMEHHBIX TMPEACTABICHUNA O MEXaHW3Max peaau3aluu
reHeTUYecKoil nHdopmaluu y BUPYCcoB, (paros, mMpo- U 3yKapuoT B X0JIe OCHOBHBIX KJIETOUHBIX
MIPOIIECCOB PEIUIMKAIINU, TPAHCKPHUIIIIAU, TPAHCIISIIIUN U PETYIISIIUNA STUX MPOIECCOB.

8. IIpmoOpereHrne COBpPEMEHHBIX TMPEACTABICHUH O MeXaHW3Max peraparuu
noBpexxaennor JIHK, mposBiieHnsIX HecTaOMILHOCTH TeHOMa MPU OHKOT€HE3€ M MOJIEKYIISIPHO-
OMOJOTUYECKHEe OCHOBAX BO3HUKHOBEHUS )KU3HH Ha 3eMIle.

9. OcBoeHHE OCHOBHBIX METOJIOB T€HHON HWH)KEHEPHUH U MOJIEKYJSIpHON Ounosioruu,
HEOOXOUMBIX JJIsl U3YUCHUS U MOIU(DUKAIIMY HYKIEHHOBBIX KHCIIOT, & TAKXKe KOJUPYEMBIX UMHU
OenKoB.

1.3 MecTo AucuuminHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucuuruimaa b1.0.25 buoxumust ¢ 0OCHOBaMU MOJIEKYJISIPHOM OMOJIOTHM OTHOCHUTCS K
o0s3arenpHOM yactu biioka 1 "{ucuuminnsl (Moaynu)" y4eOHOTO MilaHa.

broxumus ¢ o0cHOBaMU MOJIEKYJISIpHOW OMOJIOrMH pa3BUBACTCS HA CTHIKE OMOJIOIMYECKHX
U (U3HKO-XMMHUYECKUX AMCLUMIUINH, HO B OTJIMYME OT OPraHMYECKON XMMHH, OHa HCCIEAYET



TOJIbKO T€ BEIECTBA U XUMHMUYECKHE PEAKIIMU, KOTOPbIE MMEIOT MECTO B XKHMBBIX OpraHU3MaXx,
IpEeX/ie BCETO B JKUBOM KieTKe. BHOXMMHS ¢ OCHOBaMM MOJIEKYJISIPHON OMOJIOTUM OXBAaTHIBACT
TaKXKe MHOTue oOJacTH KJIETOYHOW OHMOJOrMM M BKIIOYAaeT B ceds 00JacTh MCCIeOBaHUsA
OTHOCHUTEJIBHO MOJIOJIOW HAyKH — MOJIEKYJISIPHOM OMOJIOTMU U MOJIEKYJISIPHON F'€HETHUKH.

Jlisl ycnemHoro ocBoeHusi buoxumun ¢ oCHOBaMH MOJIEKYJISIPHOM OMOJIOIMM CTYJEHTHI
JIOJDKHBI 00J1a71aTh 3HAHUSAMU, [TOJTyYSCHHBIMH TIPY U3YYEHUHU TaKUX MPEIMETOB KaK OpraHnvecKas
XUMHUS U aHAJIMTUYECKas XUMUs, PU3UKA, UMETh HaBbIKU Pa0OThl B OMOXMMUYECKOH JabopaTopun
U B J1a0OpaTopuu MOJEKYISIpHOW OHOJOrMHM M JaHHBIA OpeaMeT B Mocienymoomeil y4éoe
HEMOCPEACTBEHHO OyJeT CBs3aH C TakKUMHU [peIMETaMH KakK TI€HeTHKa, MHUKPOOHOJIOIHUs,
busnonorus pacTeHui, GU3NOIOTUs YeIOBEKa U JKUBOTHBIX, OMO(U3HKA, JOIKHEI 3HATH TIPaBHIIa
TEeXHUKU 0€30IaCHOCTH IpU paboTe ¢ peaKTUBAMH U C OMOJIOTHUYECKUMHU OOBEKTaMH.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O00y4YeHHUS MO JAUCHUIUIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenue

JaHHOW y4yeOHOW AMCLUILIMHBI

HampaBlieHO Ha (OpPMUPOBAaHUE Y

00y4aroIuXCsl CIEYOIUX KOMIIETECHIIMN:

KOJI 1 HaUMCHOBAaHUEC UHAUKATOpa

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE

podeCcCHOHAIBLHOM NesITeIbHOCTH.

OIIK-3 Crioco6GeH MpUMEHATh 3HAHHE OCHOB 3BOJIIOIIMOHHON TEOPHUH, UCTIONH30BAaTh COBPEMEHHbIC NPEACTABICHHUS O
CTPYKTYPHO-()yHKIIMOHAJIBHOM OpraHW3allii T'eHETUYECKON MPOrpaMMBbl KHUBBIX 00BEKTOB M METOIbI MOJICKYJISIPHOM
OMOJIOTMH, TEHETHKH M OHOJOTMM pPAa3BUTHs JUI MCCIICAOBAHWS MEXaHH3MOB OHTOTeHe3a W (QuiioreHesa B

HOIIK-3.1. [Touumaer U
aHATU3UPYyET OCHOBBI
SBOJIIOLMOHHOM TEOpHH,
COBpPEMCHHEIC HaTIpaBJICHUS
HCCIICOBAHUS SBOJIIOLIMOHHBIX
MPOIIECCOB, HCTOPHIO  Pa3BHTHA,
TIPUHIHUITBI u METOIMYECKHE
MOAXOIBI obeit TeHETUKH

MOJIEKYJISIPHOM T€HETUKU, T€HETUKHU
TOMYJISIIUI, 3MUI€HETUKH, OCHOBBI

3HAET B3aMMOCBS3b SBOJIOIMOHHON TEOPUHU C IBOJIIOIMOHHBIMH MPOIECCAMH,
MIPOUCXOIAIINMH Ha YPOBHE MOJIEKYII U IIPOIIECCOB Mepeaayyl HaclIeICTBEHHON
uHbOpPMAIIUK Ha MOJICKYJISIPHOM YPOBHE

YMEET MPOTHO3UPOBATH BO3MOKHBIC MOCJICACTBHUA HACICAYCMBIX W3MEHCHUI
AKTUBHOCTHU I'CHOB BO BpEMs PA3BUTHA OpraHU3Ma UK JCJICHUSA KIICTOK.

BJIaacCT MOHATUUHBIM arnmaparoM OCHOB I'CHCTUKHU, SIMUTCHETUKU, OHOJI0THHI
PA3MHOKCHUA U UTHAUBUAYAJIBbHOI'O PA3BUTUA

IpoeCCHOHANBHON IS TENbHOCTH
COBpPEMEHHBIE TPEJCTABICHHUS O
MIPOSIBIICHUN HACJIEICTBEHHOCTH U
M3MEHYMBOCTH HA BCEX YPOBHAX

OpraHu3aliu JKHBOTO,
TEHETHYECKUX OCHOBax
9BOJIIOLIMOHHBIX MPOLIECCOB,
TEHOMHKE, MPOTEOMHUKE, TE€HETHKE
pa3BUTHS, MEXaHHW3Max  pOCTa,
MoporeHese u
muronuddepenmanyy, 0

IIPUYMHAX aHOMAJIUI Pa3BUTHSL.

Ouonoruu Pa3MHOXKEHUS u
WHJIUBH/IyaJIbHOTO Pa3BHUTHSL.
HOIIK-3.2. Hcnonb3yer B | 3HaeT NMPHUHIUIBI M OCOOCHHOCTH Iepeadyn HACIEICTBCHHOW HHPOpMAIUH Y

PA3HBIX I'PYIII )KUBBIX OPTaHU3MOB

yMeeT YCTAaHABJIMBAThb  B3aMMOCBA3M  MCXKAY AHOMAIMIMU  PA3BUTHA
OpPraHM3MOB U UX TeHETUYECKON OCHOBOM
BJIaaCCT MMOHATUHHBIMHU JaHHBIMU TCHOMUKH u IIPOTCOMUKU,

IIPEJICTaBICHUSAMHM O BO3MOJXKHBIX MEXaHM3MaX penapaluy IOBPEKIEHHOU
JHK

NOIIK-3.3. Hcnons3yer B
npoeccHoHaTLHON  AeATETHLHOCTH
OCHOBHBIEC METOAbI T'€HETUYCCKOIO

aHaliu3a, METOAbI NOJIy4CeHUs
3M6pI/IOHaJ'[I>HOI"O MaTtepuala,
BOCIIPOM3BEICHUA JKHUBBIX

OpraHu3MoB B J'Ia60paTOpHLIX nu
MPOU3BOACTBCHHBIX YCJIOBUSAX.

3HACT OCHOBHBIC MCTOAbI TCHCTHUYCCKOI'O aHalnu3a, METOAbI
SMOPHOHAIFHOT'O MaTepHaa.

MOJTy4eHUs

ymeeT OCYHICCTBJIATH Ha IIPaKTUKE TTPUHIUIIBI na60paTopHoro u

IPOU3BOACTBEHHOI'O MMOJYYCHUS ) KUBBIX OPTraHU3MOB

BJIaICCT HAaBbIKAMU MMOCTAHOBKHU HEJICHAIIPABIICHHBIX I/ICCHGHOBaHI/Iﬁ Ha XUBBIX
opraHmsmax




KOIL 1 HAaUMCHOBAaHUEC UHAUKATOpA

Pe3yJ'ILTaTI)I OGy‘lGHI/IH 10 JTUCHUIIJIMHEC

MOACJIUPOBAHUA.

OIIK-5 CrocobeH MpUMEHATH B HPOQPECCHOHATBHON AEATEIIFHOCTH COBPEMEHHBIC IPEACTaBICHUS 00 OCHOBax
OMOTEXHOJIOTMYECKNX M OMOMEIMIMHCKUX MTPOU3BOJCTB, TeHHOH MH)XCHEPUH, HAHOOMOTEXHOJIOTUH, MOJIEKYJIIPHOTO

HOIIK-5.1 TTornMaeT NpUHIUTIBI
COBPEMCHHOM OMOTEXHOJIOTHH,
MIPUEMBI TCHETHYCCKON HHKCHEPHH,
OCHOBEI HAHOOHMOTEXHOJIOTHH,
MOJICKYJIIPHOTO MOJICITUPOBAHUS.

3HAET CTPOEHHE, CBOMCTBA M OMOJIOTMYECKYIO POJIb XUMHUYECKHX COCIUHEHHH,
BXO/SIIMX B COCTaB JKUBOTO, METOJBI HCCJIEIOBaHUS OHOIOJIUMEPOB U
OMOXMMHUYECKUX MPOIECCOB in Vivo U in Vitro, MOJCKYISIPHYIO OpPraHU3aIHIO
OvoMeMOpaH M CYOKJICTOUHBIX CTPYKTYpP, OCOOCHHOCTH OHOJIOTMYECKHX
KaTaJIM3aToOpPOB — ()EPMEHTOB U CYIIHOCTh ()ePMEHTATHBHBIX PEaKIHi

YMEET pelIaTh CUTYalMOHHBIE 3a7a4d N0 OUOXMMHHM W MOJICKYJISIPHOM
ouooruu

BJIaJIceT HaBBIKAMH Pa0OTHI ¢ HAYYHOH JIUTEpaTypoi, ee aHaIN30M. HaBBIKaMH
SKCHEPUMEHTANBHOTO U3yUEHHsI MOJIEKYJISIPHOTO YPOBHS OpraHU3alluy KUBOU
MaTepun

MOIIK-5.2 OuennBaer u
NIPOTHO3UPYET NEPCIEKTUBHOCTD
00BEKTOB CBOEH podeccnoHaBHOM
JACATCIBbHOCTU JIA
6I/IOTCXHOJ'IOFI/I‘IGCKI/IX IPOU3BOACTB.

3HACT CYIIHOCTH perutukanmu u penapaiuu JJHK, Mexanusm skcnpeccuu reHOB
U PEeryisildi0 B Pa3jMYHBIX THUMAX KIETOYHOW OpPraHU3allid, CYIIHOCTh
oOMeHa BEIIECTB Ha MOJICKYJISIPHOM YyPOBHE, TKAHEBOM U OpPraHHOM,
peryJsiliii B YCIOBUAX (DU3MOJIOTHYECKON HOPMBI M MPHU MATOIOTMYECKUX
COCTOSIHUSIX, MEXAaHU3M MEXKICTOYHOTO U BHYTPHKIECTOYHOrO OOMEHa
nHpopManuen

YMEET aJalTHPOBaTh 3HAHHUS W YMEHUS, [OJNyYCHHbIE B Kypce OHOXMMHH H
MOJICKYJISIPHO# OHMOJOTMH K DELICHHI0O KOHKPETHBIX 3a1ad, CBA3AHHBIX C
IpodeCcCHOHANBHOMN EeSITeNbHOCTHIO

BJIaICET HAaBbIKaMU J3KCICPHUMCHTAJIBLHOI'O0 HM3YUYCHHUA MOJICKYJISIPHOT'O YPOBHSA
oprannsanuvu JKHUBOM MaTepuu. Hapbikamu TNICPCIICKTUB OpraHu3ali HOBBIX
OHOTEXHOJIOTHYECKUX IMpOn3BOJCTB

HOIIK-5.3 JlemoHCTpHpYET
BJIAJICHUE MIPUEMAaMHU OTIPEACTICHUS
OHOJIOTHUECKOM 0€30MacHOCTH
MPOIYKIUH OMOTEXHOJIOTHUECKHUX U
OUOMETUIIMHCKHIX TPOU3BOICTB.

3HaACT TIEPCIICKTHUBBI u MOCJICACTBHUA BO3MOKHOM
OHOTEXHOJOTUYECKHUX U 6I/IOMCZ[I/IHI/IHCKI/IX MpOnU3BOJACTBAX

OIIaCHOCTH B

YMEET TPUMECHATL COBPEMCHHBLIC JOCTHIKCHUA B obnactu N3Yy4YCHUU
MOJICKYJIAPHBIX MCXaHN3MOB KaHIECPOTr€HE3a U MOHeKyHﬂpHOﬁ TOKCHKOJIOTMH
JJIA  MUHHUMU3aluH OMOJIOTMYECKOM OITACHOCTU B 6I/IOMCJII/IL[I/IHCKI/IX u
OMOTEXHOJIOTHUECKHUX IIPOU3BOACTBAX

BJIaJieeT HaBbIKaMH pabOTHI ¢ JJaOOPaTOPHBIM 000pyJOBaHUEM, HCIIOIB3YEMbIM
HPU TOKCUKOJIOTHYECKUX ¥ OMOOTIACHBIX HCCIIEOBAHIIX

PesynpraTthl 00yuyeHHs] MO JUCHMIUIMHE JOCTHTAIOTCS B paMKaX OCYIIECTBIECHHUS BCeX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENIbLHOM pabOThl 00Y4arOIIKUXCsl B COOTBETCTBUU C YTBEPKICHHBIM

y4eOHBIM TIJIAHOM.
Nuaukaropel

JOCTHKCHHUA

KOMIIETEHIIMA  CYMTAOTCS  COPMHUPOBAHHBIMH  MpU

AOCTUIKCHUHU COOTBCTCTBYIOIIUX UM PE3YJILTATOB O6y‘leHI/I$I.

2. CTpyKTYpa M coiep:KaHNe JUCIUIITHHBI

2.1 Pacnipenesnenue TPy10éMKOCTH JMCHUILIMHBI 110 BUAAM padoT

OO6riast TpyIoéMKOCTh JMCIUILIMHBI COCTABJISAET 2 3aueTHble equHUIBl (72 daca), ux
pacmpeneneHye mo BujgaM padoT MpeICTaBIeHO B TaOJIUIIE

Buast pabot Bcero ®dopma oOyueHust
4acoB OYHas
4 cemectp | X cemectTp
(gacel) (gacer)
KonTakTHas pa6ora, B TOM 4ncie:
AynuTOopHBIE 3aHATHS (BCero):
3aHATHS JIEKIIMOHHOT'O THIIA 28 28
71a00paTOpHBIE 3aHATHS 28 28
MIPAaKTHYECKUE 3aHATHS
HNunas xoHTaKTHas pabora:
[Mpomexyrounas arrecranus (MKP) 0,2 0,2
Konrposns camocrositesnisHo# pabotsl (KCP) 2 2
CamocrosiTe1bHasi padoTa, B TOM YHcJIe:




Bunst pabot Bcero ®dopma oOydenust
YacoB OYHast
4 cemectp | X cemectp
(gacel) (gackr)

CamocTosTeNbHOe H3yUeHHE Pa3/ieioB, CAaMOIIOATOTOBKA (IpopaboTka 1
MOBTOPCHHE JICKIIMOHHOTO MaTepuaia W MaTepuana y4eOHHKOB H 8 8
y4eOHBIX  MOCOOWIA, MOArOTOBKAa K  JaDOpaTOPHBIM  3aHSTHSIM,
KOJUIOKBHYMaM H T.1I.)
[ToaroroBka K TEKyIieMy KOHTPOJIIIO 5,8 5,8
Oo0masn vac. 72 72
TPYAOEMKOCTh B TOM 4YNCJie KOHTAKTHasi padora 58,2 58,2

3a4. e 2 2

2.2 CopeprxaHue JUCHUILINHBI
Pacnpenenenue BuioB yueOHON pabOThl M UX TPYAOEMKOCTH IO pa3jiesiaM AUCLHUIINHBI.
Paznenbl (TeMbl) AMCUMIUIMHBL, M3y4daeMble B 4 cemectpe (2 Kypee) (ouHasi popma oOydeHHst)

KommaecTBo yacos

Breaynut
opHast
pabora

AyautopHas

No HanmenoBanue pa3zenoB (Tem) B pabota
cero

113 JIP CPC
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HUTOI'O no pazdenam oucyuniunul

KonTtpons camocrosrtensHo# padotst (KCP) 2

IIpomexxyrounas arrecranus (MKP) 0,2

[ToaroTroBKa K TEKyIeMy KOHTPOJIIO

OO0mmast TPYAOEMKOCTb 10 TUCIHAILUIHHE 12

[pumeganne: JI — nexmum, [13 — mpakrtmdeckue 3aHsaTHsA / cemuHapbl, JIP — mabopatopreie 3aHstust, CPC —
caMocTosATeNIbHas paboTa CTyIEeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTITHHBI
2.3.1 3aHATHA JeKUMOHHOTO THIIA
HanmeHnoBanue pazaeia

Dopma Tekymero

Ne Copepxanue pazzena (TeMbl
(Tempbr) Aep pasnena ( ) KOHTPOJISI
1. |Beenenme. MeToapt Buonorndeckass XumMus U ee MECTO CpeAr OMOJOTHmYecKHX Hayk.|Hammcanue
OMOXUMUH. Henu u 3amaun Hayku. KpaTkuii HCTOpHUUECKHA OYepK OMOXMMHUH. |TIPOBEPOTHON

Pa6otsl [Tapanensca, JlaByasne, CBendepra, Camuepa u Hoptpona,|paboThl. Y CTHBIH
Bapbypra, Twuzenmyca, Illenxeiimepa, Canrepa. Brimarommecs |ompoc Ha
OTEYECTBEHHBIC OMOXUMUKH. XUMHUYECKUU COCTaB 1|1abopaTopHOM
OTJINYUTEIbHbIE CBOMCTBA JXKUBOM MaTepuu. Poiib BOJBI B KU3HMU. [3aHATUH
IMoaxonbl K OMOXMMHYECKOMY HCCIICIOBAHHIO: HUCCJIEIOBAaHUE Ha
LIeJIOM OpraHu3Me, Ha OTHENbHBIX OpraHax M  TKaHsX.
CyOKICTOYHBIA M MOJCKYJSPHBIA yPOBEHb HCCIICJOBAHUS.
HenocpenctBeHHOe HaONIOJCHHE W METOIBI  pa3lciCHHS B
OHOXUMUH. Paznenenue c MOMOUIBIO MeMOpaH.
YnerpaduapTpanms. Hwnanus. YipTpaneHTpUQyrupoBaHue




HaumenoBanue paznena
(Tembr)

Coneprxanue paszena (TeMbl)

Dopma Tekymero
KOHTPOJIS

aHAIMTHYECKOe, IpenapaTuBHoe. DIeKTPopope3, Pa3HOBHIHOCTH.
Xpomarorpadusi pacupenenuTenbHas, HOHOOOMEHHas, Tellb-
xpomarorpadus, appurHAT  Xpomarorpadus. XHAMUKO-
AQHATUTHYECKHE W CIEKTPOCKONUYECKHE METOAbI B OMOXHMHM:
KOJIOPUMETPHS, CIEKTPO(OTOMETPHS, CIEKTPOQIyOpHUMETPHS,
UKC-cnexktpomerpus, mimameHHas cruekrpodoromerpus, OIIP,
SIMP, wMacc-cnektpomeTpusi. PanumousoTronHble  MeTOABI B
ouoxumun, pH-MeTpusl.

AMUHOKHUCIOTEI. benku

AmmHokncioTel.  CTpoeHHME W KiIacCH(HKAIMid aMHUHOKHUCIOT,
BXOJSIIMX B COCTaB OelKoB. Penkne aMUHOKUCIOTHI B Oekax.
AMMHOKHCIIOTBI, KOTOPBIE HUKOIJa HE BCTpEYaloTcsl B Oenkax, ux
poib. DU3UKO-XUMHUYECKHE CBOWCTBA aMHUHOKHCIIOT: KHCJIOTHO-
OCHOBHBIE CBOWCTBa, CTEPEOM30MEPHS, ONTHYECKHE CBOMCTBA.
XuMu4ecKue peakuuu aMHHOTPYIII AMHMHOKHCIIOT,
HUHTUAPUHOBAsS peaknws, peakmus Canrepa, Dnmana, CepeHceHa
n ux 3Ha4yenue. Kak pasnennts aMuHOKHCIOTHL. Kak 0OHApyXUTh
U KOJMYECTBEHHO W3MEpPUTh aMHUHOKHCIOTHL. benku, pomp u
KrmaccuuKamus  OCIIKOB. Cnoxuple  Oemku.  ['pymmsl,
npeactaButen. [Ipoctele Oenku. ['pymnmsl, mnpencTaBUTENw.
CpoiictBa OenkoB. Bemnunna u ¢opma Monekyn Oenka. Jnanus
OenkoB. PactBopuMocTh OenkoB. 3apsia OENKOBOH MOJIEKYJIbI,
3aBUCUMOCTS €ro oT pH. M3035ekTpudeckas Touka. /Ienatypanys
OenkoB. IlepBuuHass cTpykTypa OenkoB. XapaKTepHCTHKa
MENTHIHON CBSI3W, MOJHUICHTUABL. MHOrooopasue OCNKOB —
CIIEZICTBHE  H30MEpHUM IO  IociexoBaTenbHOCcTH.  OObume
3aKOHOMEPHOCTH aMHHOKHCJIOTHOTO COCTaBa U NEPBUYHOM
CTPYKTYpBI OenkoB. BTopndHast cTpykTypa GEIKOB: B2 OCHOBHBIX
tuna. Cynepcrnupann3anys, CBepXBTOpHIHAs cTpyKTypa. [lonsTre
0 CTPYKTYPHBIX JJOMEHaX. TpeTndHast 1 YeTBEPTUYHAS CTPYKTYPHI
6enkoB. CBs3H, XapaKTepHbIE AT 3TUX CTPYKTyp. OuncTka OeIKoB
— OCHOBHBIE 3Tanbl. OmnpeeneHne aMHHOKHCIOTHOTO cCOCTaBa U
HNEepBUYHOM CTPYKTypsl OenkoB. OmpeneneHne MOJIEKYISIPHOM
Macchl, BTOPUYHOH, TPETHUYHOM U YETBEPTUUHOU CTPYKTYpBI
O6enkoB. Kak oOHapyxuth Oenok. MeToIbl KOJUYECTBEHHOTO
onpezeneHus: 6eIKoB

Hanucanue
IIPOBEPOYHOI
paboThI. Y CTHBIN
oIpoc Ha
nabopaTOpPHOM
3aHATUH

DepMeHThI

depMeHTHI, onipeieNieHe, poiib. HoMeHkIaTypa u KiiacCupuKaIus
¢depmenToB. [peacraBurenu. KauecTBeHHOE M KOJMYECTBEHHOE
ompezaeneHre (epMEeHTOB. ENMHUIBI aKTUBHOCTH, yJelbHAs
aKTHBHOCTh, 4HCJIO 00opoToB. CBolicTBa ()EpPMEHTOB: BBICOKas
3¢ (EKTHBHOCTB, CHenn(QpUIHOCTB, TEPMOJIA0MITEHOCTD,
3aBucuMocTh OT pH m np. Kunernka epMeHTaTHBHBIX peakIyid.
OHepreTndeckuii Oapbep, IOCIENOBATENbHOCTh COOBITHH B
katanuze, DepMeHT-CyOCTpaTHBII  KOMIUIGKC. Y paBHEHHE
Muxasmuca-Menren. Vmax, Km. I'paduku JlaitnynBepa-bepka.
CrpoeHre (hepMEHTOB IPOCTBIX M CIOKHBIX. AKTHUBHBII LIEHTD,
peryisaTopHbid meHTp. KogepMeHTsI, npeacTaBuTenn. MexaHu3M
JecTBUS (epMEHTOB Ha MPUMEPE XUMOTPHUIICHHA U TPaHCAMUHA3.
MynsTH(epMEeHTHBIE CHCTeMBl. T[pH THOAa  OpraHW3aluy.
Perymanus nux akruBHOCTH. UHTHOHTOPHI (hepMeHTOB. OOpaTHMBIe
1 HeoOpaTuMble. KOHKypeHTHBIE 1 HEKOHKYPEHTHBIE. IHTHONTOPEI
THOJIOBBIX, CEPHHOBBIX M METaNIOYEPMEHTOB. AKTHBATOPHI
¢depmenToB. [IpoepMeHTEI.

Hanucanue
IIPOBEPOYHOIL
paboThl. Y CTHBII
oTIpocC Ha
nmabopaTopHOM
3aHATHI

VrieBoapl. JIunumasr

VYTieBobl, ONpeieNieHne, poilb, Kilaccudukanus. MoHocaxapusl.
aucaxapuzbl. [Ipon3BoHBIE MOHOCAXapHAOB: CHHUPTHI, KHCIOTHI,
TIIIOKO3MIBI, aMHHOCaxapa, aleTuiaaMuHocaxapa. [lomcaxapumpr:
KpaxmaJl, TJIIMKOTeH. 1eono3a. CTpoeHne MyperHa U TEeHXOEBBIX
kucaoT. CtpoeHme 000JOYEK KIETOK pacTeHHl W OakTepwii.
OOHapy)XeHHE ¥ KOJHMYECTBCHHOE OIpEAETICHHE YTIIEBOJIOB.
HI/IHI/I}]BI, OIPCACIICHUE U POJIb. )KI/IpHI)Ie KHUCJIOTBI, CTPOCHUE H
CBOMCTBA. Krnaccudukarms JUIHAI0B. AIIMUITITUIICPOIIBL.

Hanucanue
IIPOBEPOYHON
paboThl. YCTHBIH
OIpoc Ha
nmabopaTopHOM
3aHITUH




HaumenoBanue paznena
(Tembr)

Coneprxanue paszena (TeMbl)

Dopma Tekymero
KOHTPOJIS

I'munepodocdonunuapr. Chunropoconmunuast. [nmukonumus.
Bocka, Tepmnensl, crepounsl. lluToruiazmarnueckue MemOpaHBbI,
poNb, CTpPOCHHE. AHANIW3 JIMIMIOB M JKHUPHBIX  KHUCJIOT.
OO06HapyKeHHE U KOJUICCTBEHHOE OIPEICICHIE JTUIIHJIOB.

MeTtabomusm.
[InmeBapenune

Mertabonms3m, ompeneneHne, ponb. Karabommsm, aHabomm3M.
Iloctymnenue yriepona u a3ora B opranuzM. KpyroBopor azora B
npupoze. Knaccupukanus opraHu3MOB Ha OCHOBE HCTOYHHKOB
yTieposa, SHEpTHH U IPUPOIEI JOHOPOB 3JIEKTPOHOB. Tpu ctaann
katabonmm3Ma y OKMBOTHBIX. Jlokamm3ammsi MeTaboNHIecKuX
mporeccoB B kierke. Kommaptmentanmszanus. OCHOBHBIC
neperocunku >Heprun: AT®, HAII®, HAJl. Makpoaspruueckue
cBsa3u. [lumesapenue. CymHocTh. ®DepMeHTH  KeIyIkKa,
MOJKEIYIOYHOM Kele3bl W KHIICYHHKA. [luieBapeHne OCNKOB.
CrenuduaHOCTh poTeas. AxTuBanus npopEPMEHTOB.
BcaceiBanne ammuOkucnoT. IlumeBapenue yrineBomoB. OOmas
cxema. Koneunsie nponykrel. [IumeBaperne xupoB. DepMeHTHI.
Pomp xemun. BcaceiBanme JKHpHBIX KHCHOT. [lumeBapeHue
HYKJICHHOBBIX KHCIIOT: HYKJIea3bl, HYKICOTHIA3bl, HYKICO3HUIa3hI.

Hanucanue
[IPOBEPOYHOI
paboTel. YCTHBIN
OIIpoC Ha
nmabopaTopHOM
3aHITUH

OOMeH yTiIeBOIOB

OcCHOBHBIE IIyTH Kara0oJm3Ma YTIIEBONOB. AHa’pOOHBIE W
a’pobuble. bpokenne, nprxanue. [nmkomm3 peakuwu, GepMEHTHI.
I'mukorenomms. CymmapHas peakius, JHePTreTHKa, JIOKaJIN3aIns B
kinerke. CymmapHas peakius MOJOYHOKUCIOTO0 OpoXKeHus,
SHEpreTuKa, 3HAa4YCHWE, JIOKAIM3alsd B KIETKE, peryJsisius.
CnuproBoe OpokeHHe, peakuud, 3HauyeHue. Jlpyrue THIIBI
opoxenns. D ekt [Tacrepa. Juxoromiueckuii pacmas riIFOKO3bI.
Oranbl. Onepretuka. CymmapHas peakius. OKHCIMTENbHOE
JekapOOKCHIIMpOBaHHE  MHpYBaTa peakuuy, (EpMEHTHI,
cyMMapHas peaxmms, JIOKaTH3anus B KJICTKE.
[upyBatneruaporeHasupliii  komiwieke  ¢gepmentoB.  [ukn
TPUKapOOHOBBIX KHCIOT, peakuuy, (epmeHTsl. CymmapHas
peaxmust LITK, 3HaueHwe, nokanu3anus B KIETKE, PEryJIATOPHBIC
peakmn. AMmdubonmdeckue peaknuu. BocmomHsomue peakuuu
ITK. I'nuokcunaTHbli HUKI. Peakiuu, 3HaueHUE, JTOKaIU3alus B
KieTke. buonornyeckoe oxucienue. TkaHeBoe JIbIXaHME,
OIIpeZeieHNe, pOJib, JIOKanu3alus B Kkierke. @DepMeHTb U
KOMITOHEHTBI JIbIXaTeJIbHON LIENH: MUPUANH- ¥ (IIaBHH-3aBUCUMBbIC
JIETHIPOTeHa3bl, YOUXWHOH, JKEJIE30CEPHBIE OCNKH, IIMTOXPOMBI,
HUTOXpOMOKcuzasa.  JlpixartenpHas  nenb.  OKHCIUTEIBHOE
¢dochopmnmpoBanme, MexaHH3M. XEMHOOCMOTHYECKAS TEOPHS
compspkeHus. OKcHreHa3bl. ATOTOMHUYECKHH pacrlaj TIIOKO3BI
(poctormrokonatreii myTh). Peaknum. Jlokanmzamuss B KIIETKE.
CyMmMapHas peakiusi.

Hanucanue
MIPOBEPOYHOI
paboThl. YCTHBIN
OIIpOC Ha
71a00paTOpHOM
3aHITUH

OOMeH 6eaKoB

Karabommzm AMHHOKHCIIOT. TpaHcaMHHUpPOBaHHE.
Je3amuHUpOBaHHE W J1eKapOOKCHIIMPOBAHWE aMHHOKHUCIIOT.
OOe3ppexxnBanue ammuaka. CHHTE3 MOYEBHHBI, PEaKIUH,
dbepmentsl. Okucnenue yriaepoanbix ckeneroB B L[TK: acm, acH,
Iy, TIIK, aja, Iuc, Tpe,cep. [locTynneHne yriepoaHbIX CKENeTOB:
TIel, U3, Tpe, uie, BaJl, MeT, apr, THc, po. Katabonusm el u tup.
On3zumomnatnu B obmeHe ¢eH u Tup. KaraGommsm mypHHOB.
Karabomm3M mupuMUINHOB.

Hanucanue
[IPOBEPOYHOI
paboThl. YCTHBIN
OIIpOC Ha
nmabopaTopHOM
3aHITUH

Bgenenue B
MOJIEKYJISIPHYIO
6uonoruto. CtpoeHue
HYKJIENHOBBIX KHCIIOT

[onsarue: monekynspHas Ononorus. Ee mpeaMer, 1enn u 3agadu.
OCHOBOIIONIATAIONINE OTKPBITHS B MOJICKYJSIPHOH OHOJIOTHH.
LentpanpHplid mocTynatr (IormMa) MOJCKYISIPHOW —OHONOTHU.
IlepBoHauanbHBII U COBpEMEHHBIH  BapuUaHThl.  MeToabl
MOJIeKyIIsipHO# Ononoruu. [lepBuyHas CTpyKTypa HYKICHHOBBIX
KHCJIOT. KomnbroTepHsiii aHaIIN3 HYKJIEOTUAHBIX
MOCJIEIOBATENbHOCTEN. MakpomosekysipHast CTPYKTYypa
JHK ITomumopdusm neoitHow cnimpanu JJHK.Pasnoobpasue dpopm
JHK. Caepxcnmpanu3aius JHK.Tonouzomepassl.
PaszHoBugHOCTH moBTOpsitomMxca nocienoBarenpHoctedt B JJHK

Hanucanue
IIPOBEPOYHON
paboThl. YCTHBIH
OIIpocC Ha
71ab0paTopHOM
3aHATHI




HaumenoBanue paznena
(Tembr)

Coneprxanue paszena (TeMbl)

Dopma Tekymero
KOHTPOJIS

sykapuoT. @Dusuko-xumuueckue cpoiictea JIHK: Benuunna
MOJIEKYJI, PACTBOPHUMOCTD, JICHATYpAIHs, THIICPXPOMHBIN 3D DeKT,
ruopummanua neneil. Bunsr PHK: TPHK, pPHK, MPHK, raPHK,
MuPHK. Maxkpomonekynsapuaas crtpykrypa PHK. IlepBuunas,
BTOpUYHAs M TPETUYHAas CTPYKTypa OJHOLENOYEYHBIX U
neyxuenoueunblx PHK. Konnenmus: mup PHK. Pacnpenenenue
KOJUPYIOUIET0 MaTepuaja B IENOYKaX HYKIEHHOBBIX KHCJIOT.
Metonpl  BbIIENEHMS W OYMCTKM  HYKJIEHHOBBIX  KHCJIOT.
I'eHeTHYECKU KO M €r0 CBOMCTBA.

['eHbl, reHOMBI.
Permmukanus JJTHK

CTpyKTypa reHOMa BUPYCOB U ()aroB U MEXaHU3M €ro PEIIMKAIINH.
Pasmepsr reHomoB. ['eHomM mpokapuoT. OTKpBITBIE paMKu
cuutbiBaHus. Pasmep reHomoB. CTpykTypa H  ONEpOHHAs
OpraHu3alysi reHoMOB MpokapuoT. ['eHombl mnazmu. CTpykTypa
reHoOMa JYKapuoT. Pa3HOBUAHOCTH TE€HOB B HYKapUOTHUYECKOM
TeHOME. PerynsaTopHBIC MOCIIEIOBATEIHLHOCTH 3YKAPHOTHYECKHUX
resoB Tuna II. T'eHOMBI MHTOXOHAPUH M  XJIOPOILIACTOB.
Krnaccudukarus moBTOPSIONINXCS MOCIIEI0BaTeIbHOCTEH TeHOMa
sykapuoT. [Iporpamma: reHoM denoBeka. (OcoOeHHOCTH
YeJIOBEYECKOTO reHoMa. DepMeHTHI PETUTHKAITHH.
[NocnenmoBaTenbHOCTE COOBITHH  pEIUNTUKAIIMM Y IPOKAPHOT.
Oco0eHHOCTH PEIUTUKAIINK Y SYKapHOT. Perumkanus TeToMepHbIX
ydacTkoB. [IporpamMmmupyemasi KJIeToUHasi CMEPTh: arnomnTo3.

Hanucanue
IIPOBEPOYHOI
paOoThI. Y CTHBIN
OIpoc Ha
n1a00paTOPHOM
3aHATUU

10.

Tpanckpunuus u
MPOLIECCUHT

OOpatHast TpaHCKpUNIust. MeXaHn3M TPaHCKPHIILUH, TPU CTaUN
tpaHckpunuun. [locnenoBarensHocTs coObiTHH. OcoOeHHOCTH
TPAHCKPUINIUH Yy 3yKapruoT. CTpoeHHe IPOMOTOPOB IPOKApUOT U
sykapuoT. [Ipouneccunr TPHK y sykapuor. IIponeccunr pPHK y
npokapuoT. IIponeccunr MPHK y »sykapumor. Cmmadicunr u
aNbTEPHATUBHBIN CIUIAWCHHT.

Hanucanue
IIPOBEPOYHOIL
paboThI. Y CTHBIN
oIpoc Ha
71a00paTOpHOM
3aHATHH

11.

Cunres 6enka.

AXTHBaIMsi aMHHOKHCIIOT Tpu OwocuHTe3ze Oenka. Crpoenue
pubOCOM MPOKAPHOT U dyKapuoT. «KauaHusm» BO B3aMMOJEHCTBUN
AHTUKOJOH-KOJIOH. MHunmanus cuHTe3a Oenka y IpOKapHoT U
9YKapuoT. DJIOHranusi cuHTe3a Oenka y MPOKAapHOT M 3YKapHoOT.
Tepmunannst cuHTe3a Oenka Yy TPOKapuoOT U IYKapHuoOT.
JuHamuueckoe pemporpaMMHpoBaHHe cHHTe3a Oenka. Ko- u
NOCTTPaHCISIIMOHHAss ~ Moaudukauus  OenkoB.  DonjauHr:
oOpeTeHre OEIKOM TPETHYHOW CTPYKTyphl. TpaHcmopT Oenka B
9HJIOIIA3MAaTHYECKOM PETHKYIyMe

Hanucanue
MIPOBEPOYHOI
paboThl. YCTHBIN
oTIpocC Ha
nmabopaTopHOM
3aHITUH

12.

Peryinsnus cuntesa
Oenka y IpoKapHoT U 'y
9YKapHOT

Perynsus cuHTe3a Oenka Ha ypOBHE TPAHCKPHIIIIMU y TPOKAPHUOT.
[To3uTrBHas perynsaiys CHHTe3a 0esika Ha YPOBHE TPAHCKPHITIIUH
y TPOKApHOT (AHTUTEPMUHAIMA U CHHTE3 CIEeHU(PUUECKUX O-
¢axtopoB). HeraruBHas peryisiius CUHTe3a Oelka Ha YpOBHE
TPaHCKPHIIIMK y poKapuoT. MHaykius Ha npumepe lac-omnepoHa.
HeratuBHas peryssinus CHHTe3a OeJKa Ha yPOBHE TPAHCKPHUITIHHN Y
npokapuoT. Pempeccus Ha mpumepe trp-orepoHa. MexaHu3M
aTTeHproaluu. J[BoiHasi peryssinusi CHHTe3a Oelka Ha YpOBHE
TPAHCKPHIIUN Y TMPOKAPHOT: (PYHKIIMOHHPOBAHUE ara-ONepOHa.
Perynsius cuaTe3a 6eka y 9yKapHuoT.

Hanucanue
IIPOBEPOYHOIL
paboThl. Y CTHBII
oTIpocC Ha
nmabopaTopHOM
3aHATHN

13.

Myranuu,
PEKOMOMHAIINY.
Penapanus myranuii

Myrtanuu. Ux pasHoBumHOcTH. MyTareHsl M 3J0Ka4€CTBEHHBIH
poct. Kanmeporenes: 0COOEHHOCTH JeNeHHS M TpaHCGhOpManuu
KiIeTOK. OHKOTE€HBI: IMPOTOOHKOT€HBI MW MNPOAYKTBI OHKOT'CHOB.
Pemaparnust JITHK. PexoMOuHamsi reHeTHUECKOTO MaTepuana.

Hanucanue
IIPOBEPOYHOI
paboTel. Y CTHBII
oTpoc Ha
nmabopaTopHOM
3aHATHH

14.

Tpancno3unuu.
Mo6wunsasie JJHK-
3JIEMEHTHI

Mob6unbnsle JIHK-ameMeHTsI: ciiydaliHble MEpecTpoiKH IeHOMa.
TpaHcno3upyromuecss 3JI€MEHThL: [S-37IEMEHTBI, CIIOXHBIE U
IPOCTBIE  TPAaHCHO30HBI.  PerpoTpaHcno3oHsl.  Perporenst.
3amporpaMMHpOBaHHBIE NEPECTPOMKH TreHoMa. PexomOnHaius
TeHETUYECKOro MaTtepuana. ['eHeTuueckas HH)KEHEPUS: €€ METObI.
IomumepasHass unenHas  peakuusa. Knonuposanme JIHK.
JlOCTIDKeHHSI M IePCIIEKTHBBI TeHETHUECKOW MH)KEHEPHH.

Hanucanue
IIPOBEPOYHON
paboThl. YCTHBIH
OIIpocC Ha
71ab0paTOpHOM
3aHATHI




2.3.2 3anaTHs 1a00pPaTOPHOrO THNA (MPAaKTHYECKHE PadoThl)

dopMa TeKy1IEero

Ne |HaumMeHoBaHue paszena (TeMbl) TemaTuka 3aHATHIA/pabOT
KOHTPOJIA
1. |AMHHOKHCIOTHI U OeJIKK 1.1iBeTHBIE peakyy Ha OEJIKH U aMHHOKHCIIOTHI Hanucanue
2.Xpomatorpaduueckoe pasaeneHre aMHHOKHCIIOT Ha|l[pOBEpOYHOM

3. Bimstaue peaKkunu Cpelibl HAa AKTUBHOCTH aMUWJIa3bl

Oymare pabotsl. Pemenne
3.3amaya 3a1a4, 3alUTa
nmabopaTopHOA
paboTHI
2. |®epMmeHTHI 1. TepmoTaOUIBEHOCTE (PEPMEHTOB Hanmcanue
2. CriertupuaHOCTH (hepMEHTOB MIPOBEPOTHOM

paboTel. Perenne
3aj1a4, 3aIuTa
n1a00paTOPHOIA
paboTsl

3. |O6MeH yriieBoIoB

1. OGHapyxeHHe TPOAYKTOB ATAHOJIOBOTO OPOKEHUS
2. CrnexTpohOTOMETPUYCCKHI METOA  ONpPEIeICHUs
AKTUBHOCTH JIAKTATICTHIPOr CHA3BI

Hanucanue
IIPOBEPOYHOIL
paboTel. Perienne
3az1a4, 3amuTa

nmabopaToOpHOA
paboTHI
4. |Metabonu3m 1. KauecTBeHHas peakiys Ha TOPMOHEI Hamnmcanue
2 KayecTBeHHas peaklys Ha THAMUH U puOO(IaBUH  |IPOBEPOUHOM

2. PacumpoBka IOCIE€A0BATEILHOCTH HYKICOTHIOB B
ONUroHyKJIeoTHae Mo Makcamy-I unbepty

3. KommuectBeHHoe ompeneneHue ButamuHa C.|paboThl. Pemenue
Bmusane kumsuennss wW pH  Ha  cTaOWMiBHOCTH|3amad, 3aIuTa
ACKOPOMHOBOM KHCIIOTHI nabopaTopHoOi
paboTsl
5. |T'eHbl U TeHOMBI 1. Belgenenue nae3okcupuOOHyKieonpoTenHa u3|Hamucanue
CEJIC3CHKH U €ro aHaJu3 MIPOBEPOYHOI

paboTel. Perenune
3aj1ad4, 3aIuTa
nmabopaToOpHOA
paboTHI

6. |Perumkamms [IHK

IunepxpomHEIA 3¢ (GeKT U ompeneieHue TeMIepaTyphl
miapnenus JJHK

Hanucanue
[IPOBEPOYHOI
pabotel. Pemenne
3ajad, 3aIuTa
nmabopaTopHOA
paboThI

7. |TpaHCKpHITIHIS

Boigenenne PHK U3 KMBOTHBIX TKaHEH (DEHOJIBHBIM
METOJIOM

Hanucanue
IIPOBEPOYHOIL
paboTtsl. Pemenne
3ajad4, 3aIuTa
nmabopaTopHOH
paboThI

[Ipy wu3ydeHMM [HCLIUILINHBI

MOTYT TPHUMEHATHCS

JTUCTaHIIMOHHBIE 00pa3oBaTeNbHbIe TeXHOJIOoTHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IIlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThl HE IPEeTyCMOTPEHBI

JIIEKTPOHHOE

oOydeHue

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 o0ecreyeHusi AJIsi CaMOCTOATEIbHON padoThI
o0y4aromuxcs Mo JMCHUIIHHE (MOYJII0)

Ne Bug CPC

[Tepeuenp y4eOHO-METOIUUECKOTO OOECTICUEHHs AUCIUIUTMHBI 110
BBITIOJTHEHUIO CAMOCTOATEbHON PabOTHI




1 HOHI‘OTOBK& K JICKIUAM U MGTOILI/I‘ICCKI/IG PEKOMCHAAUU IO OpraHu3alnun CaMOCTOSTEIIBEHOM paGOTLI

71a00paTOPHBIM 3aHATHIM CTYIICHTOB Kadelpbl TeHETUKH, MUKPOOHOJIOTHH ¥ OMOXMMUH,
yTBepxkIeHHbIe Kadeapoi mpotokoa Ne 07 ot 21.03.2025 .
2 |CamMOnoAroToBKa Meroanyeckue peKOMEHJIAUU 110 OpPraHW3allid CaMOCTOSITEIBHOH PadOTHI

CTYJICHTOB Ka(epbl TCHETHKH, MUKPOOHOJIOTUH 1 OMOXHMUH, YTBEPKACHHbIE
kagenpoii nporokon Ne 07 ot 21.03.2025 r.

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITEIbHON pPadOThl 00yYaroIIUXCs U3
YKCJIa UHBAIKMJIOB U JIMI] C OTPAaHUYEHHBIMH BO3MOKHOCTAMHU 3/10poBbst (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

—B MI€YaTHOM opMe YBEITMUECHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

JIyist JnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMA OTIOPHO-BUTATEILHOTO amnmapara:

— B mieyaTHOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0yyJaroumxcs.

3. OOpa3zoBaTesibHbIe TEXHOJIOTMH, NPHMeHsieMble NPH OCBOCHMH JIUCHUILINHBI
(MmonxyJis)

[Ipu peanuszauuu yuyeOHON pabOTHI MO OCBOEHHIO Kypca «MoueKymsipHas OHOJIOTHUS»
UCIIOJIb3YIOTCS] COBPEMEHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUU:

—HMH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUY;

—IPOEKTHBIE METOABI 00YUEHUS;

—HCCIEeI0BATENIbCKUE METO/IbI B 00yUEHUH;

—npoOieMHoe o0yueHue

HHTEepaKkTUBHBIEC YaChL:

Cemectp Bun Hcnonb3yemMble HHTEPAKTUBHBIE 00pa30BaTENbHBIE TEXHOIOTHI KonnuectBo
3aHATHUS 4acoB
JL, JIP,
113)
1 JI [IpoGneMHbIe NEKIUH, JEKITUU-BU3yaTUu3alliH, JEKIUU-0eCe Ibl, IEKIIUU- 7
JIMCKYCCHH 10 TeMaM: PEIUIMKAIINSI, TPAHCKPHUIIITHUS, TPAHCIISAIINS
2 JIP PaGota B ManbIx Tpymmax C Ienblo OOCYXKIEHHS OTBETOB Ha 7
MpeaoKeHHbIE JUI CaMOCTOATENbHOW pPaboThl BOMPOCHI IO TeMe
3aHATHUS.
Hroro 14

I[J'ISI JiuL € OrpaHUYCHHBIMU BO3MOKHOCTAMH 300POBBA NPCAYCMOTPEHA OpraHU3alusa
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHEM 3J'I€KTpOHHOI\/'I IIOYTHI.

4. OneHouyHble cpeACcTBa [JISI TeKYLIero KOHTPOJIAA YyCHeBAaeMOCTH U
NPOMEKYTOYHOM aTTecTAlNU

OneHouyHble CpeACTBa IpeIHa3HAYeHbl JJIS KOHTPOJS U OLEHKH OOpa30BaTeIbHBIX
JOCTIDKEHUH 00yyaroImuxcsi, OCBOMBIIUX MpOrpaMMy y4deOHOM aucuuruinHbl «buoxumus c
OCHOBaMU MOJIEKYJIIPHON OHMOJIOTHUI».

OneHouHbIE CpeCTBA BKIKOYAET KOHTPOJIbHBIE MaTEpUabl JUIsl IPOBEACHHS TEKyIIero
KOHTpPOJIA B (QopMme 3aJady U BONPOCOB K J1a0OpaTOPHBIM paboTaM, U MNPOMEKYTOUYHOM
aTTecTaluu B (hopMe BOIPOCOB K 3aUETYy.




CTpyKTypa OLIEHOYHBIX CPeICTB AJIsl TeKYIIeil U MPOMEKYTOYHOM aTTeCTAlluN

HaHMeHOBaHHeOHeHOqHOFOCpeHCTBa

Ne | Kopa u HaumeHOBaHME
Pesynprarel 00y4eHus . [TpomexyrouHas
n/n HHAMKaTOpa Texymuii KOHTPOJIb
aTTecTanus
HOIIK-3.1. [lonumaer | 3HaeT  B3aUMOCBSI3b  3BOJIOLMOHHON | KoHTponbHas Bomnpocer Ha
U aHAJIU3UPYET TEOPUH C HBOJIIOLIMOHHBIMH TIpolieccamH, | pabora Ne 5 o 3auére 158-167
OCHOBBI MIPOUCXOSIIIMMH Ha YPOBHE MOJIEKYJT U | Teme «['eHbI 1
9BOJIIOI[IOHHOMN MIPOLIECCOB Tepellaud HACJEACTBEHHON | F€HOMBI»,
TEOpUH, COBPEMEHHBIE nH}pOopManny Ha MOJIEKYJIIPHOM ypoBHE | JlabopaTopHas
HaInpaBIICHUS yMeeT TPOTHO3MPOBAaTh  BO3MOXHBIE | paboTa
HCCIIEJOBaHMS TIOCNIEACTBUS HACIEAYEMBIX W3MEHEHHH
9BOTIOLIMOHHBIX aKTHBHOCTH TE€HOB BO BpPEMs Pa3BHTHSA
MIPOLIECCOB, HCTOPHIO OpTaHM3Ma WU JICJICHHS KIICTOK.
Pa3BUTHSL, TPHHIUIIEI BIAZICET MOHATHHHBIM alNapaToM OCHOB
1 1 METOANYECKHUE TCHETHKH,  JIUTCHETHKH,  OWOIOTHH
TIOJXObI 001IeH pPasMHOXXEHUSI ¥ HMHAWBUAYaJIHHOTO
TeHETHUKHU pa3BuUTHS
MOJIEKYJISIPHO
TeHETHUKH, TeHETUKU
MOy JIALNH,
STHUT€HETHKHU, OCHOBEI
ouororuu
Pa3MHOXEHUS U
WHIUBHUIYaJIbHOTO
pa3BHUTHSL.
HOIIK-3.2. 3HaeT NpUHOUNBI ©  ocobeHHOCcTH | KoHTpompHas Bompocs! Ha
Hcnonezyer B | mepemayn HacieICTBeHHOH mHpopmarmu | padota Ne 6 mo 3auére 142-157
npodeccHoHaNBHOMN y pa3HBIX IPYIII )KUBBIX OPTaHU3MOB Teme «Pemukars
JESATENBHOCTH yMeeT  ycTaHaBiuBaTh  B3aummocBszu | JTHK» ,
COBpPEMEHHBIE MEXTY AHOMAJIHSAMHU pasButHs | j1abopaTopHas
NIPEACTaBICHUS 0 | OpraHM3MOB M UX T'€HETHYECKOH OCHOBOH | paboTa
IIPOSIBICHUH BIIaJICeT MOHSITUIHBIMU JaHHBIMU
HACJICICTBEHHOCTH ¥ | T€HOMHUKHU u MIPOTEOMHKH,
N3MEHYMBOCTH Ha BCEX | MPEACTAaBICHUSIMHA 0 BO3MOXKHBIX
2 YPOBHSIX OpraHM3allMM | MEXaHW3MaXx perapanyy HOBPeXIEHHOH
)kuBoro, reHermueckmx | JIHK
OCHOBax
9BOJIFOLIMOHHBIX
MIPOLIECCOB, TEHOMHKE,
MIPOTEOMHUKE, TEHETHKE
pa3BUTHs, MEXaHU3Max
pocra, mMopdoreHese u
nutoauddepeHnnaym,
0 MpUYMHAX AaHOMAJIMM
pa3BHUTHSL.
HOIIK-3.3. 3HAeT OCHOBHBIE METOJblI TeHernueckoro | KoHtposbHas Bormpocs! Ha
Hcnons3yer B | aHamus3a, METOJbI noxydenust | padora Ne 7 mo 3auére 32-113
npodeccHoHAIBEHOM SMOPHOHAILHOTO MaTepuara. TeMme
JesITebHOCTU YMEEeT OCYIIECTBIATH Ha MpakTuKe | «TpaHCKpUIILU»,
OCHOBHBIE METOJIbl | TIPHHIMITBI 1a00paTopHOTO u | naboparopHas
TEHETUYECKOrO IIPOM3BOJICTBEHHOTO TOJy4YEHHs XKHBBHIX | pabora
aHam3a, METOABI | OPraHU3MOB
3 MTOJTyICHHUS BJIAJICET HaBBIKAMU MOCTaHOBKH
SMOPHOHATEHOTO LIeJICHANIPABICHHBIX HCCIICIOBAaHUNA Ha
MaTepuana, JKHMBBIX OpraHU3Max
BOCTIPOM3BEICHHS
KHMBBIX OPraHU3MOB B
11a00paTOPHBIX u
TIPOM3BO/ICTBEHHBIX

YCJIOBHUSIX.




HaumenoBanwne OLICHOYHOTI'O CpeACTBa

Ne | Kopa u HaumeHOBaHHE
PesynbraTel 00yueHns . IIpomexxyTouHas
n/n HHAMKaTOpa Texymuii KOHTPOIb
aTTecTanus
HOIIK-5.1 Tlonumaer | 3HaeT CTpOEHUE, CBOMCTBa u | TecT u ycTHbII Bomnpoce! Ha
TIPUHIUIIBL OMOJIOTMYECKYI0  POJIb  XMMHYECKHX | ONpOC IO TeMe 3auére193-210
COBPEMEHHOM COeIUHEHHH, BXoadmux B cocTaB | «TpaHckpunuus»
OMOTEXHOJIOTUH, KHUBOTO, METOBI UCCIIeI0BaHUS
NIPUEMBbl TEHETHUYECKOll | OMOmomMMepoB UM OHMOXMMHYECKHX
WH)KCHEpWUH, OCHOBHI | TPOIECCOB in Vvivo W in  vitro,
HaHOOMOTEXHOJIOTHH, MOJIEKYJISIPHYIO OpTaHHU3ALHIO
MOJIEKYJISIPHOTO O6romMeMOpaH U CYOKJIETOYHBIX CTPYKTYD,
4 MOJIEITMPOBAHHS. 0COOEHHOCTH OMOTIOTUIECKUX
KaTaln3aTopoB — (PEPMEHTOB M CYITHOCTh
(hepMEHTaTUBHBIX peaKnuil
yMeeT pellaTh CUTyallMOHHBIE 33Ja4H IO
OMOXMMUH U MOJIEKYJISIPHOM OMOJIOTHHI
BJaJiceT HaBBIKAMU DPabOTHl C Hay4YHOM
JINTEpaTypoH, €€ aHaJU30M. HaBbIKAMU
SKCHEPUMEHTAIBHOTO U3y4YCHUS
MOJIEKYJIIPHOTO  YPOBHS ~ OpTaHM3aLUN
JKHUBOM MaTepuu
HOIIK-5.2 OueHuBaer | 3HaeT  CYIIHOCTh  permmkamuu  u | Ompoc mo Teme Bomnpocs! Ha
u nporao3upyet | penaparun JHK, mexanmsm skcnpeccnn | « AMHHOKHCIOTHL M | 3auére 1-131
MIEPCIIEKTUBHOCTh TCHOB M PETYJISIHIO B Pa3MUYHBIX THHAX | OCIKH»,
00BEKTOB CBOEH | KIETOYHOW OpraHu3aliy, CYIIHOCTH | JabopaTopHas
npodeccHoHaNIBHOM oOMeHa BeIIECTB Ha MOJIEKYJSIpHOM | paboTa
JesITeIbHOCTU JUIs | ypOBHE, TKAaHEBOM W  OpraHHOM,
OMOTEXHOJIOTUUECKHX perynsanun B YCIIOBUAX
IIPOU3BOJICTB (U3HOJIOTMYECKOH ~ HOPMBI M TIpH
MAaTOJIOTMYECKUX COCTOSHUSIX, MEXaHU3M
MEXKJIETOYHOTO M BHYTPHKJICTOYHOTO
5 obmeHa nHdopmanuei
yYMEeT aJanTHpOBaTh 3HAHWS W yMEHHS,
MOJyYeHHbIE B Kypce OHOXHMHH U
MOJIEKYJISIDHOH OHOJIOTHM K PpEIICHUI0
KOHKPETHBIX ~ 3ajad, CBS3aHHBIX C
PO eCCHOHANBHOMN EeSITEIEHOCTHIO
BJIaJICeT HaBbIKAMU SKCIIEPUMEHTAILHOTO
U3y4eHUs  MOJIEKYISIPHOTO  YpPOBHSA
OpraHu3anuu KUBOU MaTepuHu.
HaBplkamMn TepCcHeKTHB  OpraHM3alu{
HOBBIX OHOTEXHOIOTHIECKHIX
HPOM3BOJICTB
HOIIK-5.3 3HaeT TMEPCHEeKTUBBI W TmocheactBus | Ompoc mo Temam Bomnpockr Ha
JemoHcTpupyer BO3MOXHOH OIAaCHOCTH B | CTaTU4YeCcKOU U 3agere 332-113
BIAJICHUE  IpHEMaMH | OMOTEXHOJOTHYECKHX U | TMHAMHYECKOU
oTIpeieTICHUs OMOMEIMITMHCKUX NTPOM3BOACTBAX O6roxumMum,
Ouonornveckon yMmeeT MIPUMEHSTh COBpEeMeHHbIE | JTabopaTopHas
6e30macHOCTH JOCTHKeHMs B oOmactn  w3ydeHuH | pabora
IPOAYKIUHI MOJIEKYJISIPHBIX MEXaHU3MOB
6 OMOTEXHOIOTHYECKHUX M | KaHIIeporeHe3a u MOJIEKYJISIPHOM
OMOMETUIIMHCKIX TOKCHKOJIOTHH  JUIi ~ MHHHMH3ALIUU
MIPOU3BOJICTB. OHMOJIOTHYECKOH OTIaCHOCTH B
OHMOMEIUIIMHCKUX U
OMOTEXHOIOTUIECKHUX ITPOU3BOICTBAX
BIIAJICET HaBBIKAMHU paboTe! c
11a00paTOPHBIM 00opyioBaHuEM,

HCIOJIb3YEMbBIM ITPU TOKCUKOJIOTUICCKUX
1 OHOOIACHBIX HCCJICA0OBAHUAX




TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbl, He00X0AMMbIe 1JIsl OLleHKH
3HAHM, YMEHHUiHl, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XapPaKTePHU3YWIIUX 3TANbI
(opMupoBaHus KoMIeTEeHIIHI B IIpoIecce 0CBOCHU 00pa30BaTeIbHOI MPOrpaMMbl

1. 3aganus 1o 1a00paTOpPHBIM padoTaM
2. 3agaHus O MOJATOTOBKE K KOHTPOJBbHBIM paboTam
3. 3aa"us 1O MOATOTOBKE K YCTHOMY OIPOCY

3a4eTHO-IK3aMeHAIHOHHbIE MaTePUAJIbI /ISl IPOMEKYTOYHOI aTTecTaluu
(3x3ameH/3a4eT)

IMepeyennb BONMPOCOB 151 MPOMEKYTOUHOI aTTecTanuu (3a4er):

1. Buonoruyeckast XUMHs U €€ MECTO cpellu Onosorndyeckux Hayk. Llenp u 3a1aun HayKu.

2. Paznencuue C TIOMOIIIBIO MeMOpaH. YabpTpaduiabTparus. Huanms.
VYibTpaneHTpudyrupoBaHue: aHaIUTUYECKOE, IPenapaTuBHOE.

3. Dnexrpodopes, pasHOBUAHOCTH. Xpomarorpadus pacnpenenuTenbHas, HOHOOOMEHHas, Telb-
xpomarorpadusi, abdurHas XpomaTorpadus.

4. XUMUKO-aHAJIMTUYECKHE U CIEKTPOCKONUYECKUE METO/bl B OMOXUMHH: KOJOPHUMETpUS,
crekTpodoToMeTpus, CHeKTpodIyopuMeTpus, NKC-cnexktpomerpus, IUIaMEHHas
cnekrpodoromerpus, DIIP, AMP, macc-cniekTpomeTpusi. Paaron3oTomHpIe METOIbI B ONOXUMHU,
pH-metpus.

5. Amunoxkucnotsl. CTpoeHrne M Kiaccu(UKaUs aMUHOKHCIIOT, BXOMISIIMX B COCTaB OEIKOB.
Penxue aMUHOKHMCIOTBI U aMHUHOKHUCIIOTHI, HE BCTpevaromuecs B 6enkax. OU3NKO-XUMUYECKHE
CBOICTBa aMHMHOKHCIIOT: KUCIIOTHO-OCHOBHBIE CBOMCTBA, CTEPEON30MEPHSL, ONTHUYECKHIE CBONWCTBA.
6. XuMuyeckue peakiuy aMHUHOTPYII aMMHOKHUCIIOT, HUHTWJPUHOBAS peaklus, peakLus
Canrepa, Dnmana, CepeHceHa u ux 3HaueHue.KcantonporenHoBas peakuus, peakuus Do,
peakuus MuioHa.

7. benku, onpeneneHue poiib, PyHKIMH U KJIACCU(PUKALNS TPOCTBIX U CIOKHBIX O€NKOB. 3aps
0enKoBOM MOJIEKyJIbl, 3aBUCUMOCTh ero or pH. M3osnekrpuueckas Touka. JleHaTypauus u
peHatypaius 0eIKOB.

8. IlepBuuHas cTpykTypa O€lKOB. XapaKTepUCTUKAa NENTUAHOH CBA3M, MOJIMUIIEHITH]IBL.
MHuoroo06pasue 0ei1KoB — CJIECTBUE U30MEPHUH 1O MOCIIET0BATEIBHOCTH.

9. BropuuHast cTpykTypa OenkoB: OCHOBHbIE Tullbl. Cynepcnupanu3aiusi, CBEPXBTOPHUYHAsS
cTpykTypa. [loHATHE O CTPYKTYPHBIX JOMEHaX.

10.  TperuuHas u 4eTBEpTUYHAs CTPYKTYphI OeNKOB. CBsA3U, XapaKTEpHbIE I ATUX CTPYKTYP
11.  ®epmentsl, omnpeneneHue, poab. HomeHnkmarypa u kiaccupukauus (QepMEeHTOB.
[TpencraButenu. KadecTBEeHHOE M KOJMYECTBEHHOE ompezeneHue (epMeHToB. EnnHuIb!
AKTUBHOCTH, y/I€JIbHas! aKTUBHOCTb, YHCIIO 0OOPOTOB.

12. CaoiictBa (pepMEHTOB: BBICOKAA IPPEKTUBHOCTD, CNEHUPUIHOCTH, TEPMOJIAOUIBLHOCTD,
3aBucuMocTh OoT pH u np. Kunetuka QepMeHTaTHBHBIX peakuuid. DHepreThueckuilt Gapbep,
MOCJIEI0BATEIBHOCTD COOBITHH B KaTanuse, @epMeHT — CyOCTpaTHBII KOMILIEKC.

13. CtpoeHne GpepMEHTOB MPOCTHIX M CIOKHBIX. AKTHBHBIMH IIEHTP, PETYISTOPHBIA IIEHTP.
Mynbstudepmentele cucteMbl. WHruburopsl ¢epmentoB. OOpaTumble U HEOOpaTHMBIE.
KonkypeHTHbIE 1 HEKOHKYpeHTHbIe. AKTUBATOPbI (pepMeHTOB. [IpodepmeHTHLI.

14.  MononykieoTupl, ctpoenue u ponb. Homenknarypa. Hykneosugau- u tpu-gpochatsl.
Momno- u qunykneotuasl kopepmentel: ®MH, ®AJ], HAJl, HAJI®, Ko-A cTtpoeHue u posb.

15.  VYrneBoapl, omnpeneneHue, poib, kiaccudukauua. Monocaxapa. Jlucaxapuipl.
[Tpon3BoIHBIE MOHOCAXAPOB: CIIUPTHI, KUCIOTHI, INIMKO3U/Ibl, AMUHOCAXapa, alleTUiIaMiuHOocaxapa.
OcCHOBHBIE pEaKIIMM MOHOCAXapOB.

16. [Tonucaxapuipl: Kpaxmail, IIMKOTEH. 1euoio3a. CTpoeHue, poib.



17. Jlunuie1, onipeiesieHne u poJib. JKupHbIE KUCIOTHI, CTpOSHUE U cBoicTBa. Kitaccudukanmst
JIMTIHIOB.

18.  Merabonusm, onpenencHue, poiab. Katabomusm, anabonusm. LleHTpanbHoe MecTo aneTui-
KoA B oOmene BemecTB. Tpu cTtanuu karaboian3ma y KUBOTHBIX. JIOKanu3anus MeTaboInyecKix
npoueccoB B kieTke. Kommaprmenrtanuzanus. [Ipumepbl.OCHOBHBIE NEPEHOCUHMKH SHEPTHU:
AT®, HAJ1®, HA/I. Makposprudeckue CBs3u.

19. [ukn TpuKapOOHOBBIX KHCIOT, peakuuu, ¢epmeHTsl. Cymmapnas peakmus [TK,
3HAUCHUE, JIOKAIHU3AIIHS B KJIIETKE, PETYJIATOPHBIC PEaKIUu.

20.  JlprxatenpHas nenb. @epMEHTHI 1 KOMIIOHEHTHI JIbIXaTeIbHOM [ENH: MUPUINH- U (DIaBHH-
3aBUCHMBIC JICTUAPOTEHA3I, YOUXUHOH, KeJIe30CEPHBIE OCIKH, IIMTOXPOMBI, IIMTOXPOMOKCH/IA3a.
21.  IMumesapenue. CymHOCTh. DEpMEHTHI JKETYAKA, TIOPKEITYI0THOM Kele3bl U KUIICYHUKA.
22.  TlumeBapenne OenkoB. CrneuuduyHocts mpoTea3. AKTHBAIUS MNPOPEPMEHTOB.

BcacpiBaHne aMHHOKHUCIIOT.
23.  Ilumesapenue yriaeBogos. OOmas cxema. KoHeuHbie mpOayKTHI.

24.  Ilumesapenue nunuaoB. @epmeHTsl. Poib jxenun. BeacbiBaHue JKUPHBIX KUCIIOT.

25. OcHoBHBIE MyTH KaTaboim3ma yrieBOoJoB. AHa’poOHble M a’poOHbIe. bpoxenwue,
JIbIXaHUE.

26.  I'mukxomu3 peaknuu, (epmeHTbl. [ymkoreHonmu3. CymmapHash peakmms, YHEPreTHKa,
JOKaJau3alus B KieTke. [ TMKkoHeoreHes, 00X0HbIe PEaKIMU TITUKOIN3a.

27. CymMmapHas peakiysi MOJIOUHOKHUCIIOTO OpOKEHNs, SHEPTEeTUKA, 3HAUECHUE, JIOKAJIU3allMs B
KJIETKE, PEryJIsILus.

28. CrmpToBoe OpokeHue, peakinuu, 3HaueHue. Jpyrue tumsl opoxenus. ekt [lacrepa.
29.  JIluxoToMHYeCKHi pacnaj IMIOKo3bl. Jtanbl. DHepreTuka. CymmapHas peakiusl.

30.  OxucnurenbHOE JEKApOOKCHIMPOBAHHE MHPYBAaTa — PEaKIHH, (HEPMEHTH, CyMMapHas
peakuus, JoKanuzauus B kierke. [IupyBaTaeruiporenasHplii KOMILIEKC (EPMEHTOB.

31.  AnmoroMuyecKHi pacmaja TioKo3sl (GocdormokoHaTHBIN myTh). Peakunu. Jlokanu3anus
B ki1eTke. CyMMapHas peakuus.

32.  Karabomm3m mumuaoB. OKuCIIEHHE TIIUIEpoia. AKTHBALUS M TPAHCIIOPT KUPHBIX KUCIIOT
B MUTOXOHJIPHH.

33.  P-okucieHue KUPHBIX KUCIOT. Peakmu, pepMeHThI, TOKanu3amus B KIETKE.

34.  Karabomusm aAMMHOKHCIIOT. TpancamuHUpOBaHUE. JlezamuHupoBaHue u
JeKapOOKCUIIMPOBaHNE AMUHOKHUCIIOT.

35.  O6e3BpexuBaHue aMMuaka. CHHTE3 MOUEBUHBI, peaKIuH, (PepMEHTHI.

36. Cunre3 rimkoreHa, gepmMeHThl. Perynsius cunTe3a u pacnajaa riaukoresa. Poams tAM® u
NpOTeUHKHUHA3. IHCYnuH, aApeHaluH, IIIIOKaroH.

37. CuHTe3 >KMPHBIX KHCIOT, peakuuu, pepmeHTsl. AIIB, cMHTa3HBIH KOMILIEKC >KUPHBIX
KHCIIOT.

38.  BurammHBI, oOmnpeneneHHe, HOMEHKJIATypa, KIacCHPHUKAIMsi, poib. [IpUUMHBI
THUIIOBUTAMHHO30B.

39.  BopopacTBopuMbIe BUTaMUHBL. ACKOPOMHOBasI KUCIIOTA. JKUpOpacTBOPHMbIE BUTAMHHEI.
40.  KomuyecTBeHHOE OIpe/iesieHHe U 00OHApyKEHHE BUTAMHHOB.

41.  T'opMoOHBI, onpeseNieHue, poiib, Kiaccuukaius, XuMruaeckast Ipupoa, MpeICTaBUTEH.
42.  CryneHu ¥ MEXaHU3M JEUCTBUS TOPMOHOB.

43, [Tonstue: monexkynsipaas Ouosnorus. Ee mpenmMer, 1ienu u 3a1a4u.

44,  OcHoBomoJjararmIue OTKPHITHS B MOJIEKYIApHOW Ouonoruu. LleHTpanbHbI mOCTyNat

(morma) MonexkymsipHor 6uosiorun. [lepBoHaYaNBHBIN U COBPEMEHHBIN BapHUAHTHI.

45.  PaznooOpasue ¢popm [IHK. Cepxcrnmpanuzanus JIHK. Tormonsomepassl.

46. ®uzuko-xnmuueckue cporictea JJHK: BennunHa Mosiekyi, pacTBOPUMOCTS, I€HATYpALMS,
TUIEPXPOMHBIN 3P eKT, rndpuauszanus neneu.

47. Buast PHK: TPHK, pPHK, MPHK, rssPHK, MmuPHK. Oco6ennocTn ux crpoenus.

48.  MakpomornekyispHas crpykrypa PHK. IlepBuunasi, BTopu4yHas U TpeTHYHas CTPYKTypa
OJHOIEMOYEYHBIX U JIByX1enoueuyHbix PHK.



49, MGTOI[BI BBIJCJIICHUA U OUMCTKHU HYKJICHMHOBBIX KHUCJIOT.

50. ['eneTnueckuii KOA U €ro CBOKCTBA.

51. T'enom mnpokapuotr. OTKpbITHIE paMKu cuuThiBaHUs. Pa3mep renomoB. CTpyKkTypa H
OTIEpOHHASI OPTraHU3aIMsI TCHOMOB IPOKAPHOT.

52.  CtpykTypa reHoma 3ykapuoT. Pa3HOBUIHOCTH T'€HOB B 3YKapHOTUYECKOM F€HOME.

53.  IIporpamma: renom 4yenoBeka. OCOOCHHOCTH Y€I0BEYECKOIO TeHOMA.

54.  ®epmentsl peruukanuu. [locienoBarenbHOCTh COOBITHIM pEIUIMKAIMU Y TMPOKApPUOT.
Oco0eHHOCTH PeIINKALUU Y SYKapuoT.

55.  Pemuukanus TeIoMepHbIX ydacTKoB. [IporpamMmupyemast KjeToyHasi CMEpPTh: alomnTo3.
56. MexaHu3M TPaHCKPUMIMH, TPH CTaauH TpaHCKpumniuu. [locienoBarenbHOCTh COOBITHIA.
O6patHas Tpanckpunius. OCOOEHHOCTH TPAHCKPUIIIIUU Y SYKAPHUOT.

57.  CtpoeHue npoMOTOPOB MPOKApHUOT U 3ykapuoT. CrpoeHue pudOCOM MPOKAPUOT U
JyKapuoT.

58.  Vaummmanus cuHTe3a OenKa y MPOKapuoOT U SYKApHOT.

59. DnoHranus cuHTe3a 0eNka y mpoKapuoT U 3YKapHOT.

60.  Tepmunanus cuHTe3a O€NKa y MPOKAPHOT M SYKAPHOT.

61. Ko- u mocrrpancnsimonHas monudukanus OenkoB. DoOJauHT: OOpeTeHHE OeIKOM
TPETHYHOU CTPYKTYphI. TpaHCTOPT OeNKa B 3HIOIIA3MATHICCKUN PETUKYITYM.

62.  Perymauus cunte3a Oeika Ha YypOBHE TPAHCKPUNIUH Yy MpokapuoT. OCHOBHBIE

pasHoBuHOCTH. HeratuBHas peryisus ciHTe3a OelKa Ha YpOBHE TPAHCKPHUIIIUN y TPOKAPHOT.
Wunyknus Ha npumepe lac-omepona. Ilo3uTuBHast perynauus cuHTe3a Oelka Ha ypOBHE
TPAHCKPHIILINHU Y IPOKAPUOT (AHTUTEPMHUHALINS M CHHTE3 CIIEHU(PHUECKUX G-(PaKTOPOB).

63. Perynauus cuntesa Genka y sykapuot. [Ipoueccunr MPHK y sykapuor. Crutaiicusr u
aJbTEPHATUBHBIN CIIAWCHUHT.

Kpurepun oueHuBanusi pe3yjabTaToB 00y4eHHUs
Onenka Kputepuu onieHHBaHuUS 110 3a4€Ty
CTYIEHT BJAJCET TEOPETUYECKHUMH 3HAHUSMU 1O JAaHHOMY pasjeny,
3HA€T OCHOBHBIC TOHATHUS OWOXMMHU M MOJIEKYJISIPHOM OWOJIOTHH,
OCHOBHBbIE OHMOXMMHUYECKHE TMPOLECChl W MEXaHU3Mbl XpaHEHHS,

3auTeHo .
nepeaauym u peajaru3alvi TCHCTHYCCKOU I/IH(i)OpMaIII/II/I, A0IMYyCKacT
HE3HAUUTENIbHbIE OLIMOKM; CTYIEHT yMeeT IPABUWIBHO OOBACHATH
IPUPOY HACIEICTBEHHBIX 3a00JeBaHUl W OHKOreHesa. Martepuan,
WUIIOCTPUPYET NPUMEPAMH.

He sauteno Marepuall He YCBOEH HIIM YCBOEH YAaCTUYHO, CTYNEHT 3aTpPyHHAECTCSA

NOPUBECTH TpUMEpbl 1O JI0O0OH mpobiieme, HMEeT JOBOJIbHO
OrpaHHYEHHBIH 00bEM 3HAHUI MPOrpaMMHOI0 MaTepuala.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/I0pOBbsI BEHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Ip¥ He0OXOMMOCTH HHBAIH/IAM | JIUTIAM C OTPaHUIEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIISETCS JOTIOJHUTENFHOE BPeMs JJIs OATOTOBKM OTBETA Ha 3K3aMEHE;

— TIPH TIPOBENICHUH TIPOIIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHSI MHBAIUIOB H JIUI] C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUUYECKUX
CpeICTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAITBHBIMA OCOOCHHOCTSIMHU;

— IpU HEOOXOUMOCTH JJIs1 00YHaIOIUXCS ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U WHBAIWIOB TIPOIEypa OIICHWBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JHUCIUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporieypa orneHHBaHUsI pe3yabTAaTOB OO0YYCHHs WHBAIUAOB M JIMI] C OTPaHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) IpeaycMaTpuBaeT IpeloCTaBIeHUE
uHpopManuu B (opMax, aZaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:



JInst I ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amIapara:

— B mieyaTHoM hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMANUOHHBIX PECYPCOB U TEXHOJIOTUM

5.1. YueOnas 1uteparypa

1. buonormyeckas XuMus . ydeOHO-MeToamdeckoe mocobue / aBr.-coct. C. @.
Annpycenko, E. B. [leaucenko ; CeBepo-KaBkazckuii GpenepaibHblil yHuBepcUTET. — CTaBpPOIIOIh
: CeBepo-Kaskasckuit @enepanbubiii yausepcurer (CKOY), 2015. — 131 c. : tabn. — Pexum
nocryna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=457874

2. Buoxumusi: yaeOHUK IS CTyJCHTOB MeauiHcKuX By30B / moj pen. E. C. CeBepuHa. -
5-e u3n., uctp. u goi. - Mocksa : [DOTAP-Menua, 2016. - 759 c. : nn. - ISBN 978-5-9704-3762-
9

3. buoxumus: kpaTkuii Kypc: [yueOHoe mocobue i cryaeHToB Ouomnoros] / M.T.
ITpockypsikoB. - Kpacuomap: [0. u.], 2007. - 199 c.: un. - bubmauorp.: c. 195.
4. OcuoBbl onoxumun Jlenunmpkepa: B 31. T.1: OCHOBBI OMOXUMUH, CTPOCHUE U KaTau3 /
. Henbcon, M. Kokc; niep. ¢ anri. T. I1. Moconosoii, E. M. Monoukunoii, B.B. benosa; oz pen.
A.A. bornanoga, C.H. Kouetkoga. - 3n. 3-¢, uctp. - Mocksa: JlabopaTtopus 3Hanwmit, 2017. — 694
c.: wi. - (JIyumuii 3apy0exHbIl yaeOHUK). - bubnuorp. B korie ri. - ISBN 978-5-00101-014-2. -
ISBN 978-5-00101-013-5
5. OcHoBbl Ouoxumun Jlenunmkepa: B 31. T.2: buosnepretnka u meradonusm / ]I
Henbscon, M. Kokc; nep. ¢ anru. T. I1. MoconoBoit u ap.; nmox pen. A. A. bormanosa, C. H.
KouetkoBa. - Mocksa: BUHOM. Jla6oparopus 3nanwuii, 2014. - 636 c.: wi. - bubnuorp. B KoHIe
1. - ISBN 978-5-94774-366-1. - ISBN 978-5-94774-364-7
6. OcuoBbl Onoxumuu Jlenunmkepa: B 3t1. T.3: Ilyru nepenaum undopmarmu / .
Henscon, M. Kokc; mep. ¢ anrn. T. II. Moconogoii, O. B. EdpemenkoBoii; mog pea. A.A.
bornanosa, C. H. KouetkoBa. - Mocka: BUHOM. JlaGoparopus 3nanuii, 2015. - 448 c.: uin. -
(JIyumuit 3apyOesxHbIii yueOHUK). - bubmmorp. B koHte ri1. - ISBN 978-5-5-94774-367-8. - ISBN
978-5-94774-364-7
7. CoBpemeHHbIe IpoOIeMbl OnoxuMuu : MeTozbl uccnenoBanuii : yueonoe nocooue / E. B.
bapkosckuii, C. b. bokyts, A. H. boponunckuii [u np.]; nox pen. A. A. Uupkuna. — MuUHCK :
Brmmmiimas mkoma, 2013. — 495 c¢. : wi., tadn., cxem. — ISBN 978-985-06-2192-4. Pexum
nocryma: https://biblioclub.ru/index.php?page=book&id=235695
8. BapeimeBa, E. Teoperndeckne ocHOBBI Onoxumuu : yaeOHoe mocooue / E. bapeimesa, O.
BapanoBa, T. I'amOypr ; OpeHOyprckuil rocygapcTBeHHbIH yHuBepcuteT. — OpeHOypr :
OpenOyprckuii  rocynapcrBeHHbldt  yHuBepcurer, 2011. — 360 c. — Pexum pocryma:
https://biblioclub.ru/index.php?page=book&id=259198
9. Henbcon, JI. OcHoBbl Onoxumun JIeHuHpKepa | yaeOHuK : B 3 ToMax : [16+] / JI. Henbcon,
M. Kokc ; Hayu. pen. O. J1. Jlonuna, H. b. I'yces, B. I'. ' puBennukosa ; nep. ¢ aurin. H. b. I'ycesa
[1 ap.]. — 5-e u3a., mepepad. u gomn. — Mocksa : JlaGoparopus 3nanuit, 2022. — Tom 1. OcHOBBI
OMOXHMMUM, CTPOCHUE U KaTainu3. — 744 c. : ui., cxem. — (JIyummii 3apyoexxubiii yueoHuk). — ISBN
978-5-93208-606-3 — Pexxum mgoctyma: https://biblioclub.ru/index.php?page=book&id=699676
10. Henbcow, 1. OcHoBbl Onoxumun JIeHnHKepa : yaeOHuK : B 3 Tomax : [16+] / JI. Henbcomn,
M. Kokc ; mep. ¢ anrn. T. I1. MoconoBoii. — 5-¢ uzn., nepepad. u nomn. — Mocksa : JlabopaTtopus
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sHanuii, 2022. — Tom 3. Ilytu mepemaum unpopmanuu. — 440 c. : wi., cxem. — (Jlydmmii
3apyOeKHBIN Y4eOHUK). — ISBN 978-5-93208-609-4 — Pexum
noctyna: https://biblioclub.ru/index.php?page=book&id=699678

11. Coupun, A. C. MonekynspHast OuoJorus : pudocomsl 1 OuocunTe3 Oenka : yueOHoe
nocobue : [16+] / A. C. Criupun. — 3-¢ uzn. — Mocksa : Jlabopatopus 3nannii, 2023. — 593 c. : ni.
— (YueOnuk manms Beicmiedt 1mkonbl). — ISBN  978-5-93208-649-0 — Pexum pgocryma:
https://biblioclub.ru/index.php?page=book&id=699702

5.2. Ilepuoguueckasi Jureparypa

Ha3Banune n3nanusa IlepuoguunocTs Mecto 3a KaKkue TObl XpPaHUTCS
BBIXOJa (BTOA) | XpaHEHUA

buonorus.PedgeparuBubiii 12 PX 1970-2020 Nel-2

xKypHan. BUHUTHU

buoopranuueckas Xumus 6 g3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -
2018 (1 momyr.)

bruodusuka 6 q3 1959, 1961-2008, 2009 Ne 1-3, 5-6,

2010-2018 (1 momyr.)
buoxumusa 12 43 1944-45, 1947 — 2018 (1momyr.)
BecTHHK 3KOJI0rHYecKoro 43 1999 Ne 3, 2000-2006, 2007 Ne 1, 3-4,

2008-2010, 2011 Ne 1-3, 2012,

obpa3oBanus B Poccun
2013 Ne 3, 2014- 2016, 2017 Nel

T'enetuka 12 g3 1965- 2016, 2017 Ne 1-6
}KypHaJI MI/IKpO6I/IOJIOFI/II/I, 6 g3 2010-2018 Ne 1-3,2019 Ne 1-3, Ne 5-6,
SMUAEMHOIOTUH U 2020-
MMMYHOOHOJIOTUI

Kypnuan obmeii 6buonoruu 6 g3 2009-2017 Ne 1-3, 2018 (1 moxnyr.)
3amura OKpyKarlen 43 2008 Ne7-12, 2009- 2012, 2013 Ne 7-12,
Cpelsl B He(bTel"aBOBOM 2014-2015,2017 Ne 1-3
KOMIIJICKCE

N3Bectusa BY3o0B Cesepo- 4 q3 2010- 2012, 2013Ne 1-2, 4-6, 2014-

KaBkasckoro peruona.
Cepus: EcrecTBeHHbBIE

HaYKH

Nzeectust PAH (1m0 1993 1. 6 3 2009-2018 (1 nomyr.)
N3Bectus AH CCCP).

Cepus: buonornueckas

Hcnonb3oBaHue U oxpaHa 12 3 2008-2017 Ne 1-2
MIPUPOIHBIX PECYPCOB B

Poccun

MuxkpoOuoiorus 6 q3 2009-2018 Nel-3
MornexyssipHasi OuOIOTHs 6 3 2008- 2016, 2017 Ne 1-3
[MpuknanHas OHOXUMHS U 6 g3 2008- 2013, 2014 Ne 1-5, 2015- 2016,
MHKPOOHOIIOTHUSI 2017 Ne 1-3
Ycnexu coBpeMEeHHON 6 u3 2008-2017
ounosorun

DKoJorus 6 q3 2009-2018(1 momyr.)
DKOJIOTHS U )KU3Hb 12 u3 2003-2012
DKOJIOTHS U 12 3 2008-2017

MIPOMBIIIIIEHHOCTh Poccnn
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1. Ba3e1 nagueix kommnanuu «1BUC» https://eivis.ru/
2. Onexrponnas oubmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypcehbl, B TOM YHCJIe COBPeMeHHbIe NPodeccuoHabHbIe 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Inekmponno-ouoauomeunsvie cucmemot (36C):

1. O6pasoBarenbHas miarpopma «FOPANT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKA 51 BUBJINOTEKA OHJIAMH» http://www.biblioclub.ru/
3. ObC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM» https://znanium.ru/

5. OBC «JIAHb» https://e.lanbook.com

Ilpogpeccuonanvusvie d6azvt Oannwvix

1. Bupryanbnbiii  uyntanbHbiii  3anm  Poccuiickoit rocynmapcrBenHoi Oubnuoreku (PI'B)
https://Idiss.rsl.ru/

2. HarmonasbHast aniekTpoHHast Onbaroreka https://rusneb.ru/

3. Hayunas snexrponnas 6ubmiorexka eLIBRARY.RU (H3b) http://www.elibrary.ru/

4. TTomHOTEKCTOBas KOJUICKIMS >KypHanoB Ha miatdopme PIIHUM (DOnekTpoHHBIE Bepcuu
Hay4yHbIX )XypHasoB PAH) https://journals.rcsi.science/

5. IIpe3unentckas oubnmuorexka uM. b.H. Enpriuna https:/ www.prlib.ru/

6. YHuBepcurerckas nH(pOpMAITMOHHAS cucrema POCCUA (YHUC Poccus)
http://uisrussia.msu.ru

7. Xypnans! uznarenscra Wiley https://onlinelibrary.wiley.com/

8. INonuorekcroBass xomwiekiusa KHUT e€Book Collections m3mareasctsa SAGE Publications
https://sk.sagepub.com/books/discipline

9. [NonnotekcroBas kojutekuuss kHUr EBSCO eBook (miyOuna apxma: 2011-2023 rr)
https://books.kubsu.ru/

10. Pecypcst Springer Nature https://link.springer.com/, https://www.nature.com/

11. Questel. baza ganneix Orbit Premium edition https://www.orbit.com

12. China National Knowledge Infrastructure. Bl  Academic Reference
https://ar.oversea.cnki.net/

13. [ToTHOTEKCTOBBIE apXUBBI BEAYIIMX 3alaJHBIX HAydHBIX JKypHaJIOB Ha Poccuiickoit
wiatrgopme HayuHbIx xkypHamoB HOMKOH http://archive.neicon.ru

Hngpopmayuonnwie cnpasounvie cucmemot
1. Koncynprant Ilmoc - cmpaBouyHas mpaBoBas cucTeMa (JOCTYN IO JIOKAJIbHOH CETU C
KOMITbIOTEPOB OMOIMOTEKN)

Pecypcul c60600n020 0ocmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AMepuKkaHCKas mareHTHas 6a3a nanHbix _http://www.uspto.gov/patft/

3. Jlekropuym TB - Buzpeonekimu Beaymux JiektopoB Poccuu http://www.lektorium.tv/

4. Freedom Collection — mosHOTEKCTOBasI KOJJICKIIUS SJICKTPOHHBIX >KYPHAJIOB M3/1aTEIhCTBA
Elsevier https://www.sciencedirect.com/

5. MuHuctepctBO  HaykM U Bblcmiero  oOpasoBanuss ~ Poccuiickoit = ®epepanuu
https://www.minobrnauki.gov.ru/;

6. @enepanbublil mopran "Poccuiickoe obpazoBanue” http:// www.edu.ru/;

7. IIpoext ['ocynapcTBeHHOTO HHCTUTYTA pycckoro si3bika uMeHu A.C. Ilymkuna
"ObpazoBanue Ha pycckoM" https://pushkininstitute.ru/;
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8. CripaBouHO-HHpOpMaMOHHKIN mopTan "Pycckmii si3bik" http://gramota.ru/;
9. CnoBapu u sHimkioneanu http://dic.academic.ru/;
10. O6pazoBarenbHbIii moptan "Yueba" http://www.ucheba.com/.

Coocmeennbie InekmponHsle oopazoeamenvrvie u ungopmayuonnwie pecypcol Kyol'y

1. DOnekrponHsbii Karajor Hayunoii 6nbmuorexku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DIIeKTpOHHAs OubIMoTeKa TPYIOB YYEHBIX KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OTkpbITas cpena MonyIbHOTO quHaMudeckoro oOyuenust Kyol'Y https://openedu.kubsu.ru/
4. ba3a y4eOHBIX IUIAHOB, Y4€OHO-METOIUYECKHX KOMILJICKCOB, IMyOIMKAUi U KOH(pEpEHIHi
http://infoneeds.kubsu.ru/

5. DnexTpoHHbIH apxuB nokymMeHToB KyOl'Y http://docspace.kubsu.ru/

6. MeToanueckue ykazanus 1Jisl 00y4arOIIUXCsl 0 OCBOEHM IO JUCHMIITIMHBI (MOILYJIs1)
Jleknus:

Pabora Ha nekuMu SBJISETCS OYEHb BAaXKHBIM BHMJIOM CTYJCHUECKOW HEATENbHOCTH IS
W3YYEHHUS JUCHUIUIMHBL, T.K. Ha JEKLIHUU IPOUCXOAUT HE TOJIBKO COOOIIEHNE HOBBIX 3HaHUMU, HO U
cucreMaTu3anus U o0oO0IeHNe HAKOIUICHHbIX 3HaHUH, GopMUpOBaHHE HA UX OCHOBE MACHHBIX
B3IJIAJIOB, YOCKACHUH, MHPOBO33PEHUS, DPAa3BUTHE IMO3HABATEIBHBIX M TPO(PECCHOHATBHBIX
uHTEepecoB. JIEKTOp OpUEHTHpYET CTYIEHTOB B yueOHOM Marepuane. KpaTkue 3amucu Jiekuui
(KOHCIIEKTHPOBAHKE) IOMOIa€T YCBOUTh MaTepual.

Hanucanue xoHcnekTa JIEKLUUI: KpaTKO, CX€MAaTU4HO, MOCJIEA0BaTeNbHO (PUKCHPOBATh
OCHOBHBIE TIOJOXKEHHUS, BBIBOABI, (OPMYIMPOBKH, OOOOLICHHMS; MOMEYATh BAaXKHBIE MBICIIH,
BBIJICJIATH KJIKOYEBbIE CJI0BA, TEpMUHBI. KOHCIEKT JiyuIlie moipa3ieisTh Ha MyHKTHI, naparpadsl,
coOmoasi KpacHyro CcTpoky. [IpuHIMOHMampHBIE MecTa, ompeieneHus, (HOpPMyJbl CIeIyeT
COIIPOBOXKIATh 3aMEUAHUSIMH: «BAXKHO», «OCO00 BaKHO», «XOPOILIO 3allOMHUTH» M T.II. WU
noJYepKuBaTh KpacHou pyukoi. llemecooOpasHo pa3paboTaTh COOCTBEHHYIO CHMBOJIHKY,
COKpAILEHUS CJIOB, YTO IIO3BOJINT CKOHLEHTPUPOBATH BHHUMAHUE Ha BAXKHBIX CBEICHMSIX.
[TpocnymuBaHue U 3alIUCh JEKIUH MOYKHO MPOU3BOAUTD NPU MOMOIIM COBPEMEHHBIX YCTPONCTB
(tuktooH, HOYTOYK, HETOYK M T.M.). PaboTas Haj KOHCIIEKTOM JIEKLUH, BCerja cleayeT
UCIOJIb30BaTh HE TOJIBKO YUEOHHK, HO U Ty JIUTEPATypy, KOTOPYIO JOMOIHUTEIBHO PEKOMEHI0BAT
JEKTOp, B TOM 4HCIE NEpUOAMYECKHE H3JaHHs COOTBETCTBYIOLIEH HampaBiaeHHocTH. Ilo
pe3yibTaTtaM paboThbl ¢ KOHCIIEKTOM JIEKLIUH ClIeyeT 0003HAYUTh BOIIPOCH], TEPMUHBI, MaTepUall,
KOTOpBIM BBI3bIBAET TPYAHOCTH, MOMETUTHh U MOMNBITaTbCS HAWUTH OTBET B PEKOMEHIYEeMOIl
autepatype. Ecnm camocTosTensHO He ynaercs pa3oOpaTbcs B Marepualie, HEoO0XOAMMO
chopMynupoBaTh BONPOC M 334aTh MPENOJABaTENI0 Ha KOHCYJIbTAallUM, Ha OOIIEHHWH B
KOHTaKTHBIE yachl. JIEKIIMOHHBIN MaTepHuan sABIseTcss 6a30BbIM, ¢ KOTOPOro HEOOXOIMMO Ha4aTh
OCBOEHHUE COOTBETCTBYIOILETO pa3zesia Win TeMbl. [l1aH moAroToBKM K JEKIUU:

— O3HAKOMMUTBCS C TEMOM JIEKIIUU

— O3HAKOMMTHCS € IPEJIOKEHHBIMU BOIIPOCAMHU

— M3Y4YUTh COOTBETCTBYIOLIUN MaTepual

— O3HAKOMMTHCS C JIMTEPATYpOM IO TEME
JlaGopaTropHbie padoThI

B nporecce moaAroToBku K ga00opaTopHOil paboTe HEOOXOIUMO 03HAKOMUTHCS ¢ paboueit
IpPOrpaMMOMl TUCHUIUIMHBI, T€MaMH M IUTaHAMU JaO0OpAaTOPHBIX 3aHATUH, yAensas ocoboe
BHUMaHUE LEJNAM M 3ajadaM, CTPYKTYpE M COAECPKAHUI JUCHMIUIMHBI, IPOBECTH aHAJIN3
OCHOBHOI yueOHOW JIUTEpaTyphl, ocae 4ero paboTaTb ¢ peKOMEHJIOBAHHOM JOMOJHUTEIbHON
auteparypoid. IIpu yCTHOM BBICTYIJIEHMH IO KOHTPOJIBHBIM BOIPOCaM JIAOOPATOPHOTO 3aHSATHS
HY>KHO M3JIarath (He YUTaTh) MaTepHUall BHICTYIJIEHUS! cBOOOIHO. Heo0X0MMO KOHIIEHTPUPOBATh
CBO€ BHHMaHHE HA TOM, YTO BBICTYIIJICHHE 00pallleHO K ayAUTOPUH, a HE K IIPENoIaBaTeto, T.K.
3TO 3HAUYUMBIM acleKT NpoQecCHOHANbHBIX KomreTeHIuH. [lo okoH4aHuMH JA6OPATOPHOIO
3aHSTHS CIIEYET MMOBTOPUTH BBIBOJBI, CKOHCTPYMPOBAHHBIE B XOJI€ YCTHOTO OIIpOCa, IPOCIEIUB
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JIOTMKY MX HOCTPOCHMS, OTMETHUB IOJIOKEHMs, JIeXkKallue B UX OCHOBe. [l 3TOro B TeueHue
orpoca JIPYrux yJaluxcs CleAyeT aenaTh moMeTku. bonee Toro, B ciyyae HETOYHOCTEH U (MIIH)
HEMOHMMAHUs Kakoro-iubo BoIIpoca MPONHJAEHHOrO0 MaTepuajla cleayeT oOpaTuThCs K
IPENoIaBaTeN0 IS TONY4YeHUS HEOOXOTUMON KOHCYJIbTAlMM M Pa3bsICHEHUS BO3HHKINIEH
cutryauuu. CxeMa NoAroTOBKHU K J1a00paTOpHbIM paboTam:
— O03HAaKOMMTBCS C TEMOH, LIEJIbI0 U 3aJauaMu paboThl
— paccMOTpeTh MPeI0KEHHBIE BOIPOCHI
—  M3YYUTH JICKLIMOHHBIH MaTepHall, OCHOBHYIO U JIOTIOJHUTEIBHYIO JTUTEPATYpPy
— O3HAaKOMHTHCS C 3aJIaHUSIMU U XOJIOM UX BBITOJTHEHUS
— O03HAaKOMHTHCS C 000pyIOBaHUEM 3aHATHS
—  BBINIOJHMTH 33J[aHUS B COOTBETCTBHH C XOJI0M PabOTHI
— TNHCHBMEHHO O()OPMUTH BBHIMIOIHEHHYIO PaboTy
— TIO/IBECTH UTOT U CENaTh CTPYKTYPUPOBAHHBIE BBIBObI
CamocrosiTesibHas padoTa
CamocrodrenbHas padoTa CTyI€HTOB JUCLUILIMHE OCYIIECTBIISETCS C LEIIbIO YIITyOieHus,
pacmpeHusi, CHCTEMAaTH3allMd H 3aKPEIUICHUS TIOJXYYEHHBIX TEOPETUYECKUX 3HAHUM,
(bopMHpOBaHUS YMEHUI HCIIOJIb30BaTh JJOKYMEHTALMIO U CHELUAIbHYIO JIMTEpaTypy, pa3BUTHUSL
MIO3HABATENBHBIX CIIOCOOHOCTEH M aKTUBHOCTH, a Takke (POPMHUPOBAaHUS CAMOCTOSTEIHLHOTO
MBILIIEHHsI, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIu3alyH,
pa3BUTHS HCCIIENOBATENbCKUX yMeHHMHA. [lepea BBINOTHEHHWEM CaMOCTOSTENBHOH pPaOOTHI
HE00X0/IMMO YETKO IMOHMMATh LIeJH U 3a7aydl paboTbl, CPOKU BBIIIOJHEHUS, OPUEHTUPOBOYHBIN
00BeM, OCHOBHBIE TPEOOBAHUS K PE3yJIbTaTaM padOThI, KPUTEPUH OLIEHKU. BO BpeMst BBIIOJTHEHUS
CaMOCTOSITENIbHOW paboThl IpenojaBaTelb MOXET IPOBOAUTh KOHCynbTauu. KoHTpoib
pE3yIaBTATOB CAMOCTOSITENILHOW pPabOTHl CTYAEHTOB MOXKET OCYIIECTBIATHCS B IHCHMEHHOM,
YCTHOM WM CMelaHHOM ¢(opme, ¢ mpeAcTaBlIeHHEM IPOAYKTa TBOPYECKOH IesATEIbHOCTH
cTynenta. B kagectBe popM W METOIOB KOHTPOJISI CAMOCTOSTEILHON pabOThl CTYIEHTOB MOT'YT
OBbITh UCTOJIb30BaHbl CEMUHAPCKUE 3aHSTHUS, KOJJIOKBHYMBI, 3a4€Thl, TECTUPOBAHHE, CAMOOTUETHI,
KOHTPOJIbHBIE paboThl W ap. KpuTepusiMu OLEHKH pe3ylbTaTOB CAMOCTOSTEIBHOW PaOOTHI
CTYAECHTa SIBJISAIOTCS: YPOBEHb OCBOCHMs CTYIEHTOM Yu4eOHOro Marepualia,; yMEHHUs CTYAEHTa
UCTIOJIB30BaTh TEOPETHYECKHWE 3HAHWA TPHU BBHINOJHEHUH WHAWBHUIYAIBHBIX 3aJaHUN;
000CHOBaHHOCTb U YETKOCTb M3JIOKEHHsSI OTBeTa; O0(OpMIIEHHE MaTepuana B COOTBETCTBUU C
TpeOOBAHUSIMHU.
[Tnan noAroToBKu:
— M3YYUTh COOTBETCTBYIOLIUI JIEKIIMOHHBINA MaTepHal
— M3YYUTh OCHOBHYIO JIUTEpPATYpy MO TeMe
— M3YYUTh JONOJIHUTENBHYIO JTUTEPATYPY 110 TEME
— 0¢OpMHUTH BBHINOJHEHHYI0 paboOTy NHUCBMEHHO MM B BHUJAE INPE3EHTALUU B
3aBHCUMOCTH OT 3a/IaHUS
— cIenaTh CTPYKTYPHUPOBAHHBIE BHIBOIBI
IHoaroroska Kk 3auery
[Ipu moAroTOBKE K 3a4eTy HEOOXOIWMO OPHEHTHPOBATHCS Ha KOHCIEKTHI JICKIWH,
pabouyto MporpaMMy AHUCHUILUIMHBI, HOPMATUBHYIO, YIEOHYI0O H PEKOMEHIyEMYIO JIUTEPaTypy.
OCHOBHOE B TIOATOTOBKE K ClIavye 3aueTa — ITO MOBTOPEHUE BCETO MaTepHala JUCIUIUINHBI, TIO
KOTOpPOMY HEOOXOJUMO caaBaTh 3aueT. [Ipu moAroToBke K crade 3adera Bech 00beM paboThI
HYXXHO pacrpeaensTh PaBHOMEPHO IO JHSIM, OTBEICHHBIM Ui MOJTOTOBKH, KOHTPOJIHPOBATH
KaX/Iblii ICHb BBIIIOJTHEHNE HAMEUEHHOW pa0oThl. B meprno moAroToBKY K 3a4€Ty CTYACHT BHOBb
oOpaiaercst K yxe U3y4eHHOMY (IIpOHJeHHOMY) yueOHOMY MarepHuaiy. 3adeT MPOBOJIUTCS MO
BOIIPOCaM, OXBAaTHIBAIOIIMM BECh IMPONJAEHHBIA MaTepuall TUCLMIUIMHBI, BKJIIOYas BOIMPOCHI,
OTBEJICHHBIC UISI CaMOCTOSATENBHOTO M3y4eHus. [l ycrmenrHoi cnaum yka3zaHHBIE B pabodeit
nporpamMMe (opMupyeMble KOMIIETEHIIMM B pe3yJabTaTe OCBOEHHS JUCLUILIUHBI JOJDKHBI OBITh
IPOIEMOHCTPHUPOBAHBI.



JUa ycriemnHoM cjauu 3a4eTa CTyACHTHI JOJDKHBI IOMHUTD CIIEAYIOIICE:

— K OCHOBHBIM TIIOHATUAM W KaTCropusiM HYKHO 3HAThb OIIPCACICHUA, KOTOPBIC
HEO0X0UMO IOHMMAaTh M YMETh HOSCHSTH, NPU IOATOTOBKE K 3aueTy TpedyeTcs MOMHMO
JEKIMOHHOTO MaTrepuaja, I[pPOYUTaTh €LI€ HECKOJbKO YYEOHMKOB IO JHUCLUIUIMHE,
JOTIOJIHUTEIbHBIE HUCTOYHHUKHM, IPEUIOKCHHBIE JUISI M3Yy4EHUS B CIHUCKE JIATEPATyphl;
CEMHMHAPCKHE 3aHATUS CHOCOOCTBYIOT MOJY4YeHHIO OoJjiee BBICOKOI'O YPOBHS 3HAHMHM M, Kak
CJIEJICTBUE, NTOIYYCHHE 3a4ETa;

— I'OTOBUTLCA K 3a4UCTy HYXHO HAYUWHATH C HCpBOfI JICKIIMA U CEMHHAapa, a HC BBI6I/IpaTB
TaK Ha3blBACMbIN «ILITYPMOBOM METOI», NPU KOTOPOM MaTepHall 3aKPEIUIAeTCS B MaMSTH 3a
HECKOJIBKO IOCIEAHUX 4YacoB M AHEH mepen 3adeTtoM. [Ipu oneHMBaHMM 3HAHWM CTYIEHTOB
IIpenoAaBaTeilb pyKOBOJCTBYETCA, IPEXKAE BCEro, CIEAYIOIUMH KPUTEPHUSIMH: NPaBUIBHOCTh
OTBCTOB Ha BOIPOCHI; IOJHOTA W JIAKOHUYHOCTH OTBCTA, CIIOCOOHOCTB IIpaBUJIbHO
KBAIM(PUUUPOBAaTh (PAKTBI MU OOCTOATENIBCTBA, AHAJIU3UPOBATh CTATUCTUYECKHE JAHHBIE;
OpUEHTUPOBAHUE B JINTEPATYPE; 3HAHHE OCHOBHBIX MPOOJIEM YIeOHOU TUCIUTUIMHEI; TOHUMaHUE
3HAYMMOCTH y4eOHOW AMCLUIUIMHBI B CHCTEME; JIOTUKA M apryMEHTHPOBAHHOCTh HM3JI0KEHUS;
KyJbTypa OoTBeTa. Takum 00pa3oMm, Mpu MPOBEICHUN 3a4ueTa MpernoaBaTeib yAeIseT BHUMAaHHUE
HE TOJIBKO COZIEP)KaHUI0 OTBETA, HO U (JOPME €ro U3JI0KEHHS.

7. MarepuaibHO-TEXHUYECKOe o0ecreyeHne 1o JUCHUILIHHE (MOAYJII0)

HO BCEM BHIAM y‘IG6HOfI NCATCIIBHOCT B paMKax JOUCHUITIINHBI I/ICHOJH)3yIOTC$I
ayJIUTOpUH, KaOUHETHI U J1abOpaTOPUH, OCHAIIEHHBIE HEOOXOJUMBIM CHEIMAIN3UPOBAHHBIM U
1a00paTOPHBIM 000PYIOBAaHUEM.

HaumenoBanue OCHAIIEHHOCTh CIICIHaIbHBIX | [lepedeHb JTUIIEH3MOHHOTO
CIEIUATbHBIX MTOMEIICHUH OMEIICHU I POrpaMMHOT0 00eCTICUCHHSI
VYuebuble aymutopuu s | MeOenb: yueOHas MeOenb Microsoft Windows
MPOBEICHHUS 3aHsTUi | TexHuueckue cpenctea | Microsoft Office
JICKIIUOHHOTO TUTIA 00y4eHHUSL:
9KpaH, IPOCKTOP, KOMIIBIOTEP
VYuebuble aymuTopuu s | MeOenb: yueOHas MeOeb Microsoft Windows
NpOBEJCHUsT  JIabopaTOpHBIX | TexHuueckue cpenctea | Microsoft Office
pabot. Jlaboparopuss 431, | oOyueHus:
429, 425 9KpaH, MPOEKTOP, KOMITBIOTEP
O6opynoBanue: 1aboparopHoe
MOJICKYJIIPHO-OHOJIOTHYECKOE
o0opynoBaHue
JUis  caMocTosATENbHOW  paboThl  OOy4aromMxcs MPEAYyCMOTPEHBbl  MOMEIIEHHUS,

YKOMIUIEKTOBAaHHbBIE CHEIMAIM3UPOBAHHON MeOeblo, OCHAIlEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «/HTepHEeT» M o0ecrneyeHreM J0CTyna B AIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

Haumenosanue OcHaIllEHHOCTE ITOMEIEHUH I [Tepeuenn
MOMEIICHUH /st CaMOCTOSITENTbHON PabOThI 00yUarOIIUXCS JMLIEH3UOHHOTO
CaMOCTOSITEITLHOU MPOrPaMMHOTO
paboThl 0O0YYAIIUXCS obecrnieueHus
[Momemnenne st | MeOenb: yueOHas MmeOelnb Microsoft Windows
CaMOCTOSITENTbHOU Komrutekr cnenmanusupoBannoii  medenu: | Microsoft Office
paboTel 00y4aromuXcs | KOMIBIOTEPHBIE CTOBI
(uuTaNBHBINA 3an | OGopyoBaHuE: KOMIIBIOTEpHAs TEXHUKA C
Hayunoil OubinoTexu) | NOaKIIOYEeHHEM K nH(}OpMaLMOHHO-
KOMMYHHUKAIIMOHHON ceTu «VHTepHEeT» U
JOCTYTIOM B DJICKTPOHHYIO WH(POPMAIIMOHHO-
00pa3oBaTeNIbHYIO cpeny 00pazoBaTelbHOU




OpraHu3aluy, BeO-KaMephl,
KOMMYHUKAIIHOHHOE obopynoBanue,
o0ecrieynBaromee JAOCTYN K CETH HMHTEPHET
(TpoBOJIHOE COEMMHEHHE U OECHpOBOAHOE
coeaunenue mo texuonoruu Wi-Fi)




