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1 Heau u 3a7a4u M3y4YeHUs TUCHMILINHBI (MOTYJIs1)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

Lens AUCIUTIIMHBI — TIOJATOTOBUTH CIICIIHAIMCTOB B 00J1aCTH OMOXUMUH U MOJICKYJIIPHOM
Ouosnoruu, 00IaIal0NMX IITYOOKUMH (YHIaMEHTAIBHBIMU 3HAHUSMHU, CIIOCOOHBIX PAIIMOHAIBHO
MIPOBOJIUTH TTOMCKOBBIE JKCIIEPUMEHTAJIbHBIC HCCIeq0oBaHUsA, A(P(HEKTUBHO HCIOJIB30BAaTh B
HAyYHO-UCCIICIOBATEILCKOW M MPAKTUYECKOW paboTe COBPEMEHHBIE METOJIbI OMOXMMHYECKHUX
HCCIIeI0BaHMM, 00001IaTh U aHAJIM3UPOBATH MMOJYYEHHBIC PE3yJbTaThl 3HAHUSAMHU O TMPUHIIMITAX
XpaHeHus, Tnepenadyrn M AGGEKTUBHO HCIOJIB30BaTh B HAYYHO-HUCCIICIOBATEILCKOH U
MPaKTUYECKOW paboTe COBPEMEHHBIC METOJBI MOJICKYJISPHOM OHOJIOTHM M CMEXKHBIX HayK,
000011aTh ¥ AaHATTU3UPOBATH MOJYYEHHBIC PE3YIbTATHI.

buoxuMuss ¢ OCHOBaMH MOJEKYJISIPHOW OWOJIOTMM HM3y4aeT OCHOBHBIE KJIACCHI
OpPTaHWYECKUX COCAMHCHHIA, BXOJSAIIMX B COCTaB KMBOW MaTepUM W TPOIECCHl MX OOMEHa,
SHEPreTHKYy OOMEHa BEIEeCTB, €ro TOPMOHAIBHYIO PETYISIUI0, OHOJOTHYECKOE OKHCIICHHE,
B3aMIMOCBSI3b OOMEHA BEUIECTB M OOIIME MPUHIUIBI MX PETYISIUU MEXaHU3MBI Iepenadn
HACJICJACTBEHHON MH(GOPMAIIMH B )KHBBIX OpraHU3Max ¢ MTOMOIIBIO MOJICKYJI.

AKTYaJIbHOCTh TIPEIOIaBaHUs dTOU JUCIUILUIMHBI OOYCIIOBICHA TEM, YTO K HACTOSIICMY
BPEMEHH TMOJY4YEHbl HOBbIE TEOPETUUYECKUE IaHHBIC O PA3JIMYHBIX OPraHMYECKUX BEIIECTBAX,
3HAYUTENIBPHO PACIIMPHIICS UX TIEpeUeHb U chepa MPUMEHEHHUS B TEXHOJIOTHYECKUX TPOIeccax U
nporneccax ¢ npuMmenennem JIHK-texHomoruit, mpuHOMIIOB OWOWH(DOPMATHUKH, TEHOMUKH,
MPOTEOMHKY ¥ MPUHIIUIIOB TCHHON MHIKCHEPHH.

1.2 3apauu AUCHUNIMHBI

1. O3HaKOMUTH C COBPEMEHHBIMU MPEJICTABICHUAMH O CTPYKTYpPHOH OpraHU3alHH
MaKpOMOJIEKYJI, PACCMOTPETh B3aHMMO3aBUCUMOCTh MEXAY MX CTPYKTYpPOH M OMOJIOTMYECKUMU
byHKIUSAMHU.

2. V3yuuTh OCHOBHBIE ITyTH OOMEHA BEUISCTB B JKHBBIX OpPraHW3MaX, PETYJISIHI0
OMOXMMHYECKHX IPOIIECCOB Ha MOJEKYISIPHOM U KJIETOUYHOM YpPOBHE OpPraHU3allUd >KHUBOMN
MaTepHH.

3. O3HaKOMHUTH C OCOOEHHOCTSMU HMHTETPAllMU Pa3JIUYHBIX 3BEHHEB METa0ONM3Ma B
OpraHMU3Me YeJI0BEKA.

4. HayuuTh mONB30BAThCSI HW3MEPUTENBHBIMH MpHOOpaMH U 00OPYIOBAHHEM,
MPUMEHSEMBIMU B OMOXUMHYECKUX MCCIICIOBAHUSX.

5. O3HaKOMJIEHUE C COBPEMEHHBIMHM MPEJICTABICHUAMH O CTPYKTYPHOH OpraHu3aluu
WH(QOPMAIIMOHHBIX ~ MAaKPOMOJEKYJ, B3aWMO3aBUCUMOCTH MEXAYy HX CTPYKTypod U
OMOJOTUYECKUMH (PYHKIIUSIMH.

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

7. @opMUpPOBAaHHE COBPEMEHHBIX TMPEACTABICHUNA O MEXaHW3Max peaau3aluu
reHeTUYecKoil nHdopmanu y BUPYycoB, (paros, mMpo- U 3yKapHOT B X0JI€ OCHOBHBIX KJIETOYHBIX
MPOIIECCOB PEIUIMKAIINH, TPAHCKPHUIIIIAU, TPAHCIISIINN U PETYIISIIANA STUX MPOIECCOB.

8. IlpmoOpereHune COBpPEMEHHBIX TMPEACTABIECHUI O MeXaHW3Max peraparun
noBpexxaennor JIHK, mposiBiieHnsIX HecTaOMIbHOCTH T€HOMA MPYU OHKOTEHE3€ M MOJIEKYISIPHO-
OMOJOTUYeCKe OCHOBAX BO3HUKHOBEHUS )KU3HU Ha 3eMIle.

9. OcBoeHHE OCHOBHBIX METOJIOB T€HHON HH)KEHEPHUM U MOJIEKYJSIpHON Ouosioruu,
HEOOXOUMBIX JJIsl U3YUCHHUS U MOIU(DUKAIIMY HYKJIEHHOBBIX KHCIIOT, & TAKXKe KOJUPYEMBIX UMHU
OenKoB.

1.3 MecTo AucHUIIMHBI (MOAYJIS) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

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

broxumus ¢ o0cCHOBaMHU MOJIEKYJISIpHONW OMOJIOTMH Pa3BUBACTCA HA CTHIKE OMOJIOIMYECKHX
U (U3UKO-XMMHYECKUX AUCLUMIUINH, HO B OTJIMYUE OT OPraHMYEeCKOM XHMHH, OHA HCCIEIyeT



TOJIbKO T€ BELIECTBA U XUMHMUYECKHE PEAKIIMU, KOTOPbIE MMEIOT MECTO B XKHMBBIX OpraHU3MaXx,
IpeX/ie BCETO B JKUBOM KiIeTKe. BHOXMMHS ¢ OCHOBaMH MOJIEKYJISIPHON OMOJIOTHMHM OXBATHIBAET
TaKXKe MHOTue OoO0JacTH KJIETOYHOW OHMOJOrMM M BKIIOYaeT B cels 001acTh HCCIIeI0BaHMS
OTHOCHUTEJIBHO MOJIOJIOW HAyKH — MOJIEKYJISIPHOM OMOJIOTUU U MOJIEKYJISIPHON F'€HETHUKH.

Jlisl ycnemHoro ocBoeHus: buoxumun ¢ oCHOBaMU MOJIEKYJISIPHOM OMOJIOTMM CTYIEHTHI
JIOJDKHBI 00J1a7aTh 3HAHUSAMU, [TOJTyYSCHHBIMH TIPY U3YYEHUHU TaKUX MPEIMETOB KaK OpraHudyecKas
XUMHUS U aHAJIMTUYECKas XUMUs, GPU3UKA, UMETh HaBBIKU Pa0OThl B OMOXMMHUYECKOH JabopaTopun
U B J1a0OpaTopuu MOJEKYISIpHOW OHOJOrMHM M JaHHBIA OpeAMeT B Mocienymoomeil y4éoe
HEMOCPEACTBEHHO Oy[eT CBsA3aH C TaKUMHU IpeIMeTaMHl Kak TI'€HETHKa, MUKpPOOHOJIOIus,
busnonorus pacTeHui, GU3NOIOTHS YeIOBeKa U JKUBOTHBIX, OMO(U3HKA, JOKHEI 3HATH TIPaBHIIa
TE€XHUKU 0€30I1aCHOCTH IpU paboTe ¢ PeaKTUBAMH U C OMOJOTMYECKUMHU OOBEKTaMH.

1.4 IlepeyeHb MJIAHMPYEMBbIX Pe3yJbTATOB O00y4YeHHsI MO JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

Nzyuenue

JAHHOW  y4eOHOW  JAMCIMIUTMHBI

HampaBlieHO Ha (OpMUPOBAaHUE Y

00y4aroIuXcsl CIeAYIOIUX KOMIETEHIIMN:

KOJI 1 HaUMCHOBAaHUEC UHAUKATOpa

Pe3ynbTaThl 00y4eHUs MO TUCIIUTUTHHE

podeCCHOHAIBLHOM NesITEeIbHOCTH.

OIIK-3 Crioco6GeH MpUMEHATh 3HAHHE OCHOB 3BOJIIOIIMOHHON TEOPHUH, UCIIONIB30BAaTh COBPEMEHHBIE TIPECTaBICHHS O
CTPYKTYPHO-()yHKIIMOHAJIBHOM OpraHW3alllii T'eHETHYECKON MPOrpaMMBbl KHUBBIX 00BEKTOB M METOIbI MOJICKYJISIPHOM
OMOJIOTMH, TEHETHKH M OHOJIOTMM Pa3BUTHS Uil HCCIICJIOBAHUS MEXaHM3MOB OHTOreHe3a M (uioreHesa B

HOIIK-3.1. [Tonumaer U
aHATU3UPYyET OCHOBBI
SBOJIIOLMOHHOM TEopHH,
COBpPEMCHHEIC HATIpaBJICHUS
HCCIICOBAHUS SBOJIIOLIMOHHBIX
MPOIIECCOB, HCTOPHIO  Pa3BHTHS,
TIPUHITUITBI u METOIUYECKHUE
MOJXOIBI obmeit TeHETUKH

MOJIEKYJISIPHOU T€HETUKU, T€HETUKHU
TOMYJISIIUI, 3MUTI€HETUKH, OCHOBBI

3HAET B3aMMOCBS3b SBOJIOIMOHHON TEOPUHU C IBOJIIOIMOHHBIMH MPOIECCAMH,
MIPOUCXOAIIMMH Ha YPOBHE MOJIEKYJI U ITPOIIECCOB Iepeiaull HacJIeICTBEHHON
“HGOPMAIIUK Ha MOJICKYJISIPHOM YPOBHE

YMEET MPOTHO3UPOBATHL BO3MOKHBIC MOCJICACTBHUA HACICAYCMBIX H3MEHCHHMI
AKTUBHOCTHU I'CHOB BO BPEMsI PA3BUTHA OpraHu3Ma UJIN ACJICHHUS KIICTOK.

BJIaacCCT MOHATUUHBIM arnmaparoM OCHOB I'CHCTUKHU, SIMUTCHETUKU, OHOoJIOrHu
PA3MHOKCHUA U UHAUBUAYAJIbHOI'O PA3BUTUA

IpoeCCHOHANBHON 1S TENbHOCTH
COBpPEMEHHBIE TPEJCTABICHHUS O
MIPOSIBIICHUN HACJIEICTBEHHOCTH U
M3MEHYMBOCTH HAa BCEX YPOBHAX

OpraHu3anu JKHBOTO,
TEHETHYECKUX OCHOBax
9BOJIIOLIMOHHBIX HPOLIECCOB,
TEHOMHKE, IMPOTEOMHUKE, T'€HETHKE
pa3BUTHS, MEXaHHW3Max  pOCTa,
Mop¢oreHese u
muronuddepenmanyy, 0

NIPUYMHAX aHOMAJIUI Pa3BUTHSL.

Ouonoruu Pa3MHOXKEHUSI u
WHJIUBH/IyaJIbHOTO Pa3BHUTHSL.
HOIIK-3.2. HUcnons3yer B | 3HaeT NMPHUHIUIBI M OCOOCHHOCTH Iepeadyd HACIEICTBCHHOW HHPOpMAIUH Y

PA3HBIX I'PYIII )KUBBIX OPTaHU3MOB

yMeeT YCTAaHABJIMBAThb  B3aMMOCBA3M  MCXKAY AHOMAIMIMU  PA3BUTHA
OpPraHM3MOB U UX TeHETUYECKON OCHOBOM
BJIaaCCT IMOHSITUHHBIMHA JaHHBIMH TC€HOMHUKHU n IIPOTCOMUKHU,

IPEJICTaBICHUSAMHM O BO3MOJXKHBIX MEXaHM3MaX penapauuy IMOBPEKIEHHOU
JHK

NOIIK-3.3. Hcnons3yer B
npoeccHoHaTLHON  IeATEIHLHOCTH
OCHOBHBIEC METOAbI T'€HECTUYCCKOIO

aHaliu3a, METOAbI NOJIyueHUs
3M6pI/IOHaJ'ILHOFO MaTtepuala,
BOCIIPOM3BEICHUA KUBBIX

OpraHu3MoB B J'Ia60paTOpHLIX nu
MPOU3BOACTBECHHBIX YCIIOBUSAX.

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

MOJTy4eHUs

ymeeT OCYHICCTBJIATH Ha IIPaKTUKE TTPUHIUIIBI na60paTopHoro u

ITPOU3BOACTBECHHOI'O IMOJYYCHUS ) KUBBIX OPraHnu3MOB

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




KOIL 1 HAaUMCHOBAaHUEC UHAUKATOpA

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

MOACJIMPOBAHUA.

OIIK-5 CrocobeH TpUMEHATH B NPOQPECCHOHATBHON AEATEIIFHOCTH COBPEMEHHBIC IPEACTaBICHUS 00 OCHOBax
OHOTEXHOJIOTHYECKUX U OMOMEIHUIIMHCKHX IPOU3BOJICTB, TCHHOH MH)XCHEPUH, HAHOOMOTEXHOJIOTHUH, MOJICKYIIIPHOTO

HOIIK-5.1 TTorrMaeT NpUHIUTIBI
COBPEMCHHOW OMOTEXHOJIOTHY,
MIPUEMBI TCHETHYCCKON HHKCHEPHH,
OCHOBEI HAHOOHOTEXHOJIOTHH,
MOJICKYJIIPHOTO MOJICITUPOBAHUSL.

3HAeT CTPOEHHE, CBOMCTBA M OMOJIOTMYECKYIO POJIb XUMHUUYECKHX COCIUHEHHH,
BXOJSIIMX B COCTaB JKUBOTO, METOJBI HCCJIEIOBaHUS OHOIOJUMEPOB U
OMOXMMHYECKUX MPOLECCOB in Vivo U in Vitro, MOJICKYJISPHYIO OPTaHU3AIHI0
OvoMeMOpaH M CYOKJICTOUHBIX CTPYKTYp, OCOOCHHOCTH OHOJIOTMYECKUX
KaTaJM3aTopoB — ()EPMEHTOB U CYITHOCTh ()EPMEHTATHBHBIX PEaKIMi

yYMEET pelIaTh CUTYalMOHHBIE 3aJa4d N0 OHOXMMHHM W MOJICKYJISIPHOM
ouooruu

BJIaJIceT HaBBIKAMH Pa0OTHI C HAYYHOH JINTEpaTypoi, ee aHAIN30M. HaBBIKAMH
SKCHEPUMEHTAIBHOTO U3yUEHHsI MOJIEKYIISIPHOTO YPOBHS OpraHU3alluy XKUBOH
MaTepun

MOIIK-5.2 OuennBaer u
IIPOTHO3UPYET NEPCIIEKTUBHOCTD
00BEKTOB CBOEH podeccnoHaBHOM
JACATCIBbHOCTU JIA
6I/IOTCXHOHOFI/I‘IGCKI/IX IMPpOU3BOACTB.

3HAET CYLIHOCTh peruInKanuu 1 penapaunu JJHK, MexaHusm skcnpeccru reHoB
U PEryJiilldI0 B Pa3IMYHBIX THUIAX KJICTOYHOW OpraHHW3alMH, CYIIHOCTb
oOMEeHa BeINECTB Ha MOJCKYJSPHOM YpPOBHE, TKAHCBOM M OpPraHHOM,
PEryISiIMK B YCIOBHAX (DU3HOJIOTHYECKOW HOPMBI M HPH MATOJIOTHYECKHX
COCTOSHHAX, MEXaHU3M MEXKIETOYHOI0O W BHYTPHKICTOYHOrO oOMeHa
nHpopManuei

YMEET aJalTHPOBaTh 3HAHHS W YMEHUS, MOJyYCHHbIE B Kypce OHOXHMHUH W
MOJICKYJISIPHO# OHMOJOTMH K DELICHHI0O KOHKPETHBIX 3a1ad4, CBA3AHHBIX C
podecCHOHANBHOMN eSITENbHOCTRIO

BJIaICET HaBbIKaMU J3KCIHECPHUMCHTAJIBHOI'O0 M3YUYCHUA MOJICKYJISIPDHOI'O YPOBHS
opraHnsanuu JKHBOM MaTepuu. Hapbikamu TICPCIICKTUB OpraHU3allu HOBBIX
OHOTEXHOIOTHYECKUX TMpOn3BOJICTB

HOIIK-5.3 JlemoHCTpHpYET
BJIAJICHUE MIPUEMaMH OTIPEACTICHUS
OHOJIOTHYECKOM 0€30MacHOCTH
MPOIYKIUH OMOTEXHOJIOTHUECKUX U
OUOMETUIIMHCKHIX TPOU3BOICTB.

3HaACT TIEPCIICKTUBBI u MOCJICACTBHUA BO3MOKHOM
OHOTEXHOJOTHYECKHUX U 6I/IOMCZ[I/IIII/IHCKI/IX MpOnU3BOJACTBAX

OITaCHOCTH B

YMEET TPUMECHATL COBPEMCHHBLIC JOCTHIKCHUA B obnactu N3Yy4YCHUU
MOJICKYJIAPHBIX MCXaHU3MOB KaHIEPOTr€HE3a U MOHeKyﬂﬂpHOﬁ TOKCHKOJIOT'MH
JJI1  MUHHUMU3aluu OMOJIOTMYECKOM OIIACHOCTH B 6I/IOMCJII/IHI/IHCKI/IX nu
OHMOTEXHOJIOTHUECKHUX MPON3BOJICTBAX

BJIaJieeT HaBbIKaMH pabOTHI ¢ JJaOOPaTOPHBEIM 000pyJOBAaHUEM, HCIIOIB3YEMbIM
HPU TOKCUKOJIOTHYECKUX ¥ OMOOTIACHBIX HCCIIEOBAHIIX

Pe3ynprarhl 00yuyeHHs] MO JUCHMILIMHE JOCTUTAIOTCS B paMKaxX OCYLIECTBIEHUS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENIbHOM pabOThl 00y4aroInXCsl B COOTBETCTBUU C YTBEPKAECHHBIM

y4eOHBIM TIJIAHOM.
Nuaukaropel

JOCTHIKCHHUA

KOMIIETEHIIMA  CYMTAOTCS  COPMHUPOBAHHBIMH  MpU

AOCTHIKCHUHU COOTBECTCTBYIOIIUX UM PE3YJILTATOB O6y‘IeHI/I${.

2. CTpyKTYpa M coiep:KaHNe JUCIUIITHHBI

2.1 Pacnipenesnenue TPy10éMKOCTH AUCHUILINHBI 10 BUAAM padoT

OO6rast TpyA0EMKOCTh JAUCIMIUIMHBI cocTaBisgeT 3 3aueTHble enuHuibl (108 waca), ux
acrpeiesieHre 1o BUaaM padoT MpeICTaBICHO B TaOJIUIIe

Bunst pabot Bcero Dopma o0ydeHHs
4acoB OYHast
4 cemectp X cemecTp
("ackr) (dacer)
KonTakTHas paboTa, B TOM 4ucie:
AyIUTOpHBIE 3aHATHS (BCEro):
3aHITHS JEKITMOHHOTO THITA 28 28
1a00paTOpHbBIE 3aHATHUS 28 28
MPAKTUYCCKUEC 3aHATU
HNHasi koHTaKTHas padora:
[Tpomexxyrounas arrecrarus (MKP) 0,2 0,2
Konrpoib camocrositensHo# pabotsl (KCP) 8 8
CamocrosiTesibHasi padoTa, B TOM 4HCJIe:




Bunst pabot Bcero ®opma oOyuenust
4acoB OYHast
4 cemectp | X cemectp
(gackn) (gackr)

CamocTosTeNbHOe H3yUeHHE Pa3/ieioB, CAaMOIIOAT0TOBKaA (ITpopaboTka 1

MOBTOpPEHUE JICKIMOHHOTO MaTrepuajla W Marepuaja Y4YeOHUKOB U 40 40

y4eOHBIX  IOCOOMH, TOATOTOBKAa K  JaDOpaTOPHBIM  3aHSTHSM,

KOJUIOKBHYMaM H T.JI.)

[ToaroroBka K TeKynieMy KOHTPOIIIO 39,8 39,8

Obmas gac. 108 108

TPYd0€MKOCTh B TOM 4McJie KOHTAKTHas padora 64,2 64,2

3a4. el 3 3

2.2 Conepxanue TUCUUIIMHBI
Pacnpenenenne Bui1oB yueOHON pabOThl M UX TPYAOEMKOCTH IO pa3jiesiaM JAUCLHUIINHBI.
Paznenbl (TeMbl) AMCHMIUIMHBL, M3y4aeMble B 4 cemectpe (2 Kypee) (ouHast popma oOydeHHs)

KonmuectBo yacoB
Bueayaut
Ne HaumenoBanue paznenos (Tem) AyRuTOpHES Op}?;lﬂ
Bcero pabora
pabota
JI 113 JIP CPC

1. Beenenne. Metoasl OHOXUMUN 6,8 2 - - 4.8
2. AwmuHOKHCIOTHL. benkn 11 2 - 4 5
3. DepMeHTHI 11 2 - 4 5
4, VYrnesonsl. JIunumsr 7 2 - - 5
5. Metabomm3m. [TumeBapenne 12 2 - 4 6
6. OOMeH yTIIeBOIOB 12 2 - 4 6
7. OOMeH 0eKOoB 8 2 - - 6
8 Baenenue B MoseKy sipHyo Orosioruto. CTpoeHHne HyKJICHHOBBIX 2 ) ) 6

KHCIIOT
9. T'ensl, renomel. Permmkarus JJHK 16 2 - 8 6
10. |TpaHCKpHUIIIHUS U MPOIECCHHT 12 2 - 4 6
11. |Cunres Oernka. 8 2 - - 6
12. |Perynsamms cuHTe3a OeKa y IPOKAPHOT H Y SYKApHOT 8 2 - - 6
13. |Myranun, pekomOuHaImH, Pemapanus Mytarmid 8 2 - - 6
14. |Tpanrcnozuunu. Mobmisable JJHK-3116 MEHTHI 8 2 - - 6

UTOI'O no pasdenam oucyuniurol 28 28 79,8

KonTtpons camocrosrensHoi padbotsl (KCP) 8

IIpomexxyrounas arrecranus (MKP) 0,2

[ToaroToBKa K TEKyIeMy KOHTPOJIIO

OO01mast TPYAOEMKOCTh 10 TUCIIATUIHHE 108

[pumeganne: JI — nexmum, [13 — mpakrmdeckue 3aHsTHs / cemuHapbl, JIP — mabopatopreie 3amstust, CPC —
caMocTosATeIbHas paboTa CTyIEeHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUTITHHBI
2.3.1 3aHATHHA JeKUMOHHOIO THIIA
HanmeHnoBanue pazaeia

[DopMa TeKky1ero
Coneprxanue pasjena (TeMbl) P yi

(Tembr) KOHTPOJIS
1. |BBenenue. Metoasl Buonorndeckas XuMus U ee MECTO CpeAr OMOJOrHmYecKHX Hayk.|Hammcanue
OMOXUMUH. Henu u 3amaun Hayku. KpaTkuii HCTOpUYECKHA OYepK OMOXMMHUH. |IPOBEPOTHON

Pa6ots! [Tapanensca, JlaByasne, CBenoepra, Camuepa u Hoptpomna,|paboThl. Y CTHBIH
Bapbypra, Twuzenmyca, Illenxeiimepa, Canrepa. Brimarommecs |ompoc Ha
OTEYECTBEHHBIC OMOXUMUKH. XUMUYEeCKUU COCTaB 1 |mabopatopHOM
OTJINYUTEbHbIE CBOMCTBA JXKUBOM MaTepuu. Poiib BOJBI B KU3HM. [3aHATUH
IMoaxonpl K OMOXMMHYECKOMY HCCIICIOBAHHIO: HUCCIIEIOBAaHUE Ha
LEeJOM OpraHu3Me, Ha OTHENbHBIX OpraHax M  TKaHsX.
CyOKIeTOYHBIH M MOJCKYJSPHBIA yPOBEHb HCCIICOBAHUS.
HenocpenctBeHHOe HaOIOJCHHE W METOIBI  pasfelicHUs B
OHOXUMUH. Paznenenue c MOMOUIBIO MeMOpaH.
Yerpadunerpanms. Hwnanus. Y bTpaneHTpUQyrupoBaHue




HaumenoBanue paznena
(Tembr)

Coneprxanue paszena (TeMbl)

Dopma TekyIero
KOHTPOJIS

aHAIUTHYECKOE, IpenapaTuBHoe. DIeKTpoope3, Pa3HOBUIAHOCTH.
Xpomarorpadusi pacupenenuTenbHas, HOHOOOMEHHas, Tellb-
xpomarorpadus, adpouHHAT  Xpomarorpadus. XUMHKO-
AQHATUTHYECKHE W CIEKTPOCKONUYECKHE METOAbI B OMOXHMHM:
KOJIOPUMETPHS, CIEKTPO(OTOMETPHS, CIEKTPOIyOpHUMETPHS,
UKC-cnektpomerpus, mimamenHas crekrpodoromerpms, OIIP,
SIMP, Macc-cnekTpomeTpusi. PanuousoTronHble  METOABI B
ouoxummn, pH-meTpus.

AMUHOKHUCIOTEI. benku

AmmHokncioTel.  CTpoeHHME W KiIacCH(HKAIMid aMHUHOKHUCIOT,
BXOJSIIIMX B COCTaB OelKoB. Penkne aMUHOKUCIOTHI B Oenkax.
AMMHOKHCIIOTBI, KOTOPBIE HUKOIJa HE BCTpEJaloTcsl B Oenkax, ux
poib. DU3NKO-XUMHUYECKHE CBOWCTBa aMHUHOKHCIIOT: KHCJIOTHO-
OCHOBHBIE CBOWCTBa, CTEPEOM30MEpHs, ONTHYECKHE CBOICTBA.
XuMuueckue peakuuu aMHHOTPYIII AMHHOKHCIIOT,
HUHTUAPUHOBAsS peaknws, peakmus Canrepa, Dnmana, CepeHceHa
n ux 3Ha4yeHue. Kak pasnennts aMuHOKHCIOTEL. Kak 0OHapyXuTh
U KOJMYECTBEHHO W3MEpPUTh aMHUHOKHCIOTHL. benku, pomp u
KrmaccuuKamus  OCIKOB. Cnoxnple  Oemku.  ['pymmsl,
npeactaButen. [Ipocteie Oenku. ['pymnmsl, mpencTaBUTENw.
CpoiictBa OenkoB. Bemnunna u ¢opma Monekyn Oenka. Jnamus
OenkoB. PactBOopuMocTh OenkoB. 3apsia OCNKOBOH MOJIEKYJIbI,
3aBUCUMOCTS €ro oT pH. M303nekrpudeckas Touka. /Ienatypanys
OenkoB. IlepBuuHas cTpykTypa OenkoB. XapaKTepHCTHKa
MENTHIHON CBSI3W, MOJUICHTUABL. MHOrooopasue OCNKOB —
CIIEZICTBHE H30MEpHUM IO  IocjiexoBaTenbHOCcTH.  OObume
3aKOHOMEPHOCTH aMHHOKHCJIOTHOTO COCTaBa W MEPBUYHOI
CTPYKTYpBI OenkoB. BTopndHast cTpykTypa GEIKOB: B2 OCHOBHBIX
tuna. Cynepcrnupanu3anys, CBepXBTOpHIHAs cTpyKTypa. [lonsTne
0 CTPYKTYPHBIX JJOMEHaX. TpeTndHast 1 YeTBEPTUYHAS CTPYKTYPHI
6enkoB. CBs3u, XapaKTepHbIE I 3TUX CTPYKTyp. OuncTka OenKoB
— OCHOBHBIE 3Tanbl. OmnpeneneHne aMHHOKHCIOTHOTO COCTaBa U
HNEepBUYHOM CTPYKTYpsl OenkoB. OmnpenencHue MOJIEKYISIPHOH
Macchl, BTOPUYHOH, TPETUYHOM U UETBEPTUUHOU CTPYKTYpBI
o6enkoB. Kak oOHapyxuth Oenok. MeToIbl KOJUYECTBEHHOTO
onpejieieHus: 6eITKOB

Hanucanue
IIPOBEPOYHOI
paboThI. Y CTHBIN
oInpoc Ha
nabopaTOpPHOM
3aHATUH

DepMeHThI

depmeHTHI, onpeienenne, poib. HoMeHkaTypa u kiaccudukaims
¢depmenToB. [peacraBurenu. KauecTBeHHOE M KOJMYECTBEHHOE
ompezaeneHre (epMEeHTOB. ENMHUIBI aKTUBHOCTH, YJelbHAs
aKTHBHOCTh, YHCJIO 000poToB. CBOWCTBAa (DEpPMEHTOB: BBHICOKAs
3¢ PEKTHBHOCTB, CHenn(QpUIHOCTB, TEPMOJIAOMITEHOCTD,
3aBucuMocTh oT pH u np. KuHeTnka depMEHTaTUBHBIX peakmuii.
OHepreTndeckuii Gapbep, IOCIENOBATENbHOCTh COOBITHH B
Katanuze, DepMeHT-CyOCTpaTHBII  KOMIUIGKC. Y paBHEHHE
Muxasmuca-Menren. Vmax, Km. I'paduxu Jlaitaynsepa-bepka.
CrpoeHre (hepMEHTOB IPOCTBIX M CIOKHBIX. AKTHUBHBII LIEHTD,
perynsatopHsii neHTp. KodepmenTsl, npeacraBurenn. MexaHu3m
JercTBUS epMEHTOB Ha MPUMEpPE XUMOTPHUIICHHA U TPaHCAMUHA3.
MynsTH(epMEeHTHBIE CHCTEeMBl. T[pH THOa  OpraHW3aluu.
Perymanus ux akruBHOCTH. UHTHOHTOPH! (hepmenTOB. OOpaTMbIe
n HeoOpaTuMble. KOHKypeHTHBIE 1 HEKOHKYPEHTHbIE. IHTHOUTOPEI
THOJIOBBIX, CEPHHOBBIX M METaNIOYEPMEHTOB. AKTHBATOPHI
¢depmenToB. [IpodepmMeHTEIL.

Hanucanue
IIPOBEPOYHOIL
paboThl. Y CTHBII
OIIpoC Ha
nmabopaTopHOM
3aHATHN

VrieBoapl. JIunuas:

YTeBobl, ONpeieNieHne, poilb, Kilaccudukanus. MoHocaxapHsl.
aucaxapuzbl. [Ipon3BoaHBIE MOHOCAXapHAOB: CHHUPTHI, KHUCIOTHI,
TIIIOKO3MIBI, aMHHOCaxapa, aleTuiaaMuHocaxapa. [lomucaxapumpr:
KpaxmaJl, TJIIMKOTeH. 1eono3a. CTpoeHne MyperHa U TEeHXOEBBIX
kucaoT. CrpoeHune 000JOYEK KIETOK pacTeHHl W OakTepwil.
OOHapy)XeHHE ¥ KOJHMYECTBCHHOE OIpEAETICHHE YTIIEBOJIOB.
HI/IHI/I}]BI, OIPCACIICHUE U POJIb. )KI/IpHI)Ie KHUCJIOTBI, CTPOCHUE H
CBOMCTBA. Krnaccudukanms JUIHIO0B. AIMUITITUIICPOIIBL.

Hanucanue
IIPOBEPOYHON
paboThl. YCTHBIH
OIpoc Ha
nmabopaTopHOM
3aHITUH




HaumenoBanue paznena
(Tembr)

Coneprxanue paszena (TeMbl)

Dopma TekyIero
KOHTPOJIS

I'munepodocdomunuapr. Chunropoconmunuast. [mukonumus.
Bocka, Tepnensl, crepounsl. lluToruiazmarnueckue MemOpaHBbI,
poNb, CTpPOCHHE. AHANIW3 JIMIHIOB M JKHUPHBIX  KHUCJIOT.
OOHapy)XeHHE W KOJMYECTBCHHOE OTPEICICHUE JTUTHIOB.

MeTtabomusm.
[InmeBapenne

Mertabonms3m, ompeneneHne, ponb. Karabommsm, aHabomm3M.
Iloctymnenue yriepona u a3ora B opranusMm. KpyroBopor azora B
npupozae. Knaccupukanus opraHu3MOB Ha OCHOBE HCTOYHHKOB
yTieposia, SHEPTHH U IPUPOIEI JOHOPOB 3JIEKTPOHOB. Tpu cTaann
Katabonmm3Ma y OKMBOTHBIX. Jlokamm3amusi MeTaboNMHIecKuX
mporieccoB B kierke. Kommaptmentanmszanus. OCHOBHBIC
neperocunku >Heprun: AT®, HAII®, HAJl. Makpospruueckue
cBs3u. [lumesapenue. CymHocTh. ®DepMeHTHI  KenyIKa,
MOJKEIYIOYHOM Kele3bl W KHIICYHHKA. [luieBapeHne OCNKOB.
CrenuduaHOCTh poTeas. AxkTuBanus PO EPMEHTOB.
BcaceiBanne ammuOkucnoT. IlummeBapenue yrineBomoB. OOmas
cxema. Koneunsie nponykrel. [IumeBaperne xupoB. DepMeHTHI.
Pomp xemun. BcaceiBanme JKHpHBIX KHCHOT. [lmmmeBapeHue
HYKJICHHOBBIX KHCIIOT: HYKJIea3bl, HYKICOTHIA3bl, HYKIC03HUAa3hl.

Hanucanue
IIPOBEPOYHOI
paboTel. YCTHBIN
OIIpoC Ha
nmabopaTopHOM
3aHITUH

OOMeH yTIIeBOIOB

OcCHOBHBIE TIIyTH Kara0oJm3Ma YTIIEBONOB. AHa’poOHBIE W
a’pobuble. bpokenne, nprxanue. [mkomm3 peakuud, GepMEHTHI.
I'mukorenomms. CymmapHasi peakius, JHePTeTHKa, JIOKaJIN3aIHs B
kinerke. CymMmapHas peakius MOJOYHOKHCIOTO0 OpoXKeHus,
SHEpreThKa, 3HAa4YeHWe, JIOKAIM3alusd B KIETKE, peryJssius.
CnuproBoe OpokeHHe, peakuud, 3HauyeHue. Jlpyrue THIBI
opoxenuns. D dekr [Tacrepa. JuxoTromMuueckuii pacmas riIFOKO3bI.
Oranbl. Onepretuka. CymmapHas peakius. OKHCIMTENbHOE
JeKapOOKCHIIMpOBaHUE  MHpYBaTa peakuuy, (EpMEHTHI,
cyMMapHas peaxmms, JIOKaIH3anus B KIICTKE.
[upyBatneruaporeHasueiii  komiwieke  gepmentoB.  [ukn
TPUKapOOHOBEIX KHCIOT, peakuuy, (epmenTsl. CymmapHas
peaxmust LITK, 3HaueHwe, nokanu3anus B KIETKE, PEryJIATOPHBIC
peakmu. AMmdubonmdeckue peaknuu. BocmomHsomue peakuuu
ITK. I'nuokcunaTHbli HUKI. Peakiuu, 3HaueHUE, JIOKaIU3alus B
KieTke. buonmornyeckoe oxucienue. TkaHeBoe JIbIXaHME,
OIIpeZieieHNe, pOJib, JIOKanu3alus B Kkietke. @DepMeHTh U
KOMITOHEHTBI [IbIXaTeJIbHON LIENH: MUPUANH- ¥ (IIaBHH-3aBUCUMBbIC
JIETHIPOTeHa3bl, YOUXWHOH, JKEJIE30CEPHBIE OCNKH, IIMTOXPOMBI,
OUTOXpOMOKcHzasa.  JlpixartenbHas  nenb.  OKHCIUTEIBHOE
¢dochopmnupoBanme, MexXaHH3M. XEMHOOCMOTHYECKAS TEOPHS
compspkeHus. OKcHreHa3bl. ATOTOMHYECKHH pachaj TIIOKO3BI
(poctormrokonatHeid myTh). Peaknum. Jlokanmzamuss B KIIETKE.
CyMmMapHasi peakiusi.

Hanucanue
MIPOBEPOYHOI
paboThl. YCTHBIN
OIIpOC Ha
71a00paTOpHOM
3aHITUH

OOMeH 6eaKoB

Karabommzm AMHHOKHCIIOT. TpaHcaMHHUpPOBaHHE.
Je3amuHUpOBaHHE W 1eKapOOKCHIMPOBAHHE AaMHHOKHCIIOT.
OOe3ppexxnBanue ammuaka. CHHTE3 MOYEBHHBI, PEaKIUH,
¢bepmentsl. Oxkucnenne yriaeponusix ckeneroB B LITK: acm, acH,
Iy, TIIY, aja, Iuc, Tpe,cep. [locTynneHne yriepoaHbIX CKENeTOB:
TIel, U3, Tpe, uiie, BaJl, MeT, apr, THc, po. Katabomausm el u tup.
On3zumomnati B obmeHe ¢eH u Tup. KaraGommsm mypwHOB.
Karabomm3M mupuMuInHOB.

Hanucanue
[IPOBEPOYHOI
paboThl. YCTHBIN
OIIpOC Ha
nmabopaTopHOM
3aHITUH

Bgenenue B
MOJIEKYJISIPHYIO
6uonoruto. CtpoeHue
HYKJIENHOBBIX KHCIIOT

[onsarue: monekynspHas Ouonorus. Ee mpeaMer, 1enn u 3agadu.
OCHOBOIIONIATAIONINE OTKPBITHS B MOJICKYJSIPHON OHOJIOTHH.
LentpanpHplid  mocTynatr (Iorma) MOJEKYISIPHOW —OHONOTHU.
IlepBoHauanbHBII U COBpEMEHHBIH  BapUaHThl.  MeToabl
MOJIeKyIIsipHO# Ononoruu. [lepBuyHas CTpyKTypa HYKJICHHOBBIX
KHCJIOT. KomnbroTepHsiii aHaIIN3 HYKJIEOTUAHBIX
MOCJIEIOBATENbHOCTEN. MakpomosekysipHast CTPYKTYypa
JHK ITomumopdusm neoitHow crimpanu JJHK.Pasnoobpasue ¢popm
JHK. Caepxcnmpann3amus JHK.Tonouzomepassl.
PaszHoBugHOCTH mOBTOpstomMxca nocienoBarenpbHocteit B JJHK

Hanucanue
IIPOBEPOYHON
paboThl. YCTHBIH
OIIpocC Ha
71ab0paTopHOM
3aHATHI




HaumenoBanue paznena
(Tembr)

Coneprxanue paszena (TeMbl)

Dopma TekyIero
KOHTPOJIS

sykapuoT. @Dusuko-xumuueckue cpoiictea JIHK: Benuunna
MOJIEKYJI, PACTBOPHUMOCTD, JICHATYpAI¥s, THICPXPOMHBIN 3D DeKT,
ruopummanua nerneil. Bunsr PHK: TPHK, pPHK, MPHK, raPHK,
MuPHK. Maxkpomonekynspuaas crtpykrypa PHK. IlepBuunas,
BTOpUYHAsT M TPETUYHAas CTPYKTypa OJHOLEMOYEYHBIX U
neyxuenoueunblx PHK. Konnenmus: mup PHK. Pacnpenenenue
KOJUPYIOUIET0 MaTepuaja B ILENOYKaX HYKIEHHOBBIX KHCJIOT.
Meronpl  BbIIENEHMS W OYMCTKM  HYKJIEHHOBBIX  KHCJIOT.
I'eHeTHYEeCKU KO M €r0 CBOMCTBA.

['eHbl, reHOMBI.
Permmukanus JJTHK

CTpyKTypa reHOMa BUPYCOB U ()aroB U MEXaHU3M €ro PEIUIMKAIINH.
Pasmepsr reHomoB. ['eHomM mpokapuoT. OTKpBITBIE paMKu
cuntbiBaHusi. Pasmep reHomoB. CTpykTypa H  OINEpOHHAs
OpraHu3alysi reHoMOB MpokapuoT. ['eHombl mnazmu. CTpykTypa
reHoOMa JYKapuoT. Pa3HOBUAHOCTH TE€HOB B HYKapUOTHUYECKOM
TeHOME. PerynsTopHBIC MOCIIEIOBATEIHLHOCTH 3YKAPHOTHUCCKHUX
resoB Tuna II. T'eHOMBI MHTOXOHApPUH M  XJIOPOILUIACTOB.
Krnaccudukarus moBTOPSIONINXCS MOCIIEI0BaTeIbHOCTEH TeHOMa
sykapuoT. [Iporpamma: reHoM denoBeka. (OcobeHHOCTH
YeJIOBEYECKOTO reHoMa. DepMeHTHI PETUTHKAITHH.
[NocnenmoBaTenbHOCTE COOBITHH pEIUNTMKAIIMM Y IPOKAPHOT.
Oco0eHHOCTH PEIUIUKAIINH Y SYKapHOT. Perumkanus TeToMepHbIX
y4acTKoB. [IporpamMmmupyemast KJIeTo4Hasi CMEpPTh: arnmonTo3.

Hanucanue
IIPOBEPOYHOI
paboTHI. Y CTHBIN
OIpoc Ha
n1a00paTOPHOM
3aHATUU

10.

Tpanckpunuus u
MPOLIECCUHT

OOpatHast TpaHCKpUNIust. MeXaHn3M TPaHCKPHIIUH, TPU CTaUN
tpaHckpunuun. [locnenoBarensHocTs coObiTHH. OcoOeHHOCTH
TPAHCKPUINLUH Yy 3yKapuoT. CTpoeHHe IPOMOTOPOB IPOKApUOT U
sykapuoT. [Ipoueccunr TPHK y sykapuor. IIponeccunr pPHK y
npokapuoT. IIpouneccunr MPHK y »sykapmor. Crmadicunr u
aNbTePHATUBHBIN CIUIAHCHHT.

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

11.

Cunres 6enka.

AXTHBaIMsi aMHHOKHCIIOT TIpu OwocuHTe3ze Oenka. CrpoeHue
pubOCOM MPOKAPHOT U dyKapuoT. «KauaHus» BO B3aMMOJEHCTBUN
AHTUKOJOH-KOJIOH. MHunmanus cuHTe3a Oenka y IpOKapuoT U
9YKapuoT. DJIOHranusl cuHTe3a Oenka y MPOKapHOT M 3YKapHOT.
Tepmunanust cuHTe3a Oenka Yy TPOKapuOT U IYKapHuOT.
JuHamuueckoe pemporpaMMHpoBaHHe cHHTe3a Oenka. Ko- u
NOCTTPaHCISIIMOHHAss ~ Moaudukauus  OenkoB.  DonjauHr:
oOpeTeHre OEIKOM TPETHYHOW CTPYKTyphl. TpaHcmopT Oenka B
SHJIOIIA3MATHIECKOM PETHKYIyMe

Hanucanue
[IPOBEPOYHOI
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 Oesika 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
arTeHproauu. J[BoiHasi peryssinusi CHHTe3a Oelka Ha YpOBHE
TPAHCKPHIIIKA Y MPOKAPUOT: (DYHKIIMOHUPOBAHUE ara-orepoHa.
Perynsius cuaTe3a 6eka y d9yKapHuoT.

Hanucanue
IIPOBEPOYHOIL
paboThl. Y CTHBII
OIIpoC Ha
nmabopaTopHOM
3aHATHN

13.

Myranuu,
PEKOMOMHAIINY.
Penapanus myranuii

Myrtanuu. Ux pa3HoBumHOCTH. MyTareHsl M 3J0Ka4€CTBEHHBIH
poct. KanmeporeHes: 0COOEHHOCTH IeNeHHS M TpaHCGhOpManuu
KIeTOK. OHKOTE€HBI: IMPOTOOHKOTCHBI MW TMPOAYKTBI OHKOT'CHOB.
Pemaparnust JITHK. PexoMOuHamsi reHeTHUECKOTO MaTepuana.

Hanucanue
IIPOBEPOYHOI
paboTel. Y CTHBII
ormpoc Ha
nmabopaTopHOM
3aHATHU

14.

Tpancno3unuu.
Mo6wunsasie JJHK-
3JIEMEHTHI

Mob6unbnsle JIHK-amemMeHTsI: criyqaliHble MEpecTpoiKH IeHOMa.
Tpancnos3upyromuecss 3JI€MEHThL: [S-37IEMEHTBI, CIIOXHBIE U
IPOCTBIE  TPAaHCHO30HBI.  PerpoTpaHcno3oHsl.  Perporenst.
3amporpaMMHpOBaHHBIE TEPECTPOWKH TeHoMa. PexomOuHaIms
TEHETUYECKOro MaTtepuana. [ eHeTHueckast HH)KEHEpUs: €€ METO/IbL.
IomumepasHass unenHas  peakuusa. Knonuposanme JIHK.
JlOCTIDKeHHSI M TIePCIIEKTHBEI TeHETHUECKOW HH)KEHEpHH.

Hanucanue
IIPOBEPOYHON
paboThl. YCTHBIH
OIIpocC Ha
71ab0paTOpHOM
3aHATHI




2.3.2 3anaTHsA 1a00pPaTOPHOro THNA (MPAaKTHYECKHEe PadoThl)

dopMa TeKy1ero

Ne |HaumMeHoBaHue paszzena (TEMBbI) TemaTuka 3aHATHH/pabOT
KOHTpPOJIA
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
3.3amaua 3a7a4, 3aIIUTa
nmabopaToOpHOA
paboThI
2. |®epMmeHTH 1. TepmoTaOUIBEHOCTE (PEPMEHTOB Hanmcanue
2. CriertnpuaHOCTH (hepMEHTOB MIPOBEPOTHOM

paboTel. Perenne
3aj1a4, 3aIuTa
n1a00paTOPHOIA
paboTsl

3. |O0MeH yriieBoIoB

1. OOHapyXeHHUE MPOAYKTOB ITAHOJIIOBOTO OPOKCHUS
2. CnekTpo(OTOMETPUYECKUNA METON OIpPEeICIICHHS
AKTUBHOCTH JIAKTATACTUAPOICHA3hI

Hanucanue
IIPOBEPOYHOIL
paboTel. Perenne
3az1a4, 3amuTa

nmabopaToOpHOA
paboTHI
4. |Metabomu3m 1. KauecTBeHHas peakuysi HA TOPMOHBI Hanucanue
2.KauecTBeHHas peakuus Ha THAMUH U pHOO(IaBUH  |IPOBEPOYHOU

2. PacumpoBka NocIeA0BaTEIbHOCTH HYKICOTHIOB B
OJIUTroHyKJIeoTHae Mo Makcamy-I unbepty

3. KommuectBeHHoe ompeneneHne BuTamuHa C.|paboThl. Pemenne
Bmusane kumswennss wW pH  Ha  cTaOWMiBHOCTH|3amad, 3aIiuTa
ACKOPOMHOBOM KHCIIOTHI nabopaTopHoOi
paboTsl
5. |T'eHbl U TeHOMBI 1. Belmenenue nae3okcupuOoOHyKieonpoTemHa u3|Hamucanue
CEJIC3CHKHU U €ro aHaJIu3 MIPOBEPOYHOI

paboTel. Perienne
3ajad4, 3aIuTa
nmabopaTopHOA
paboTHI

6. |Perumkamms [THK

lunepxpomHEIA 3¢ (GeKT U ompeneieHHe TeMIepaTyphl
miapnenus JJHK

Hanucanue
IIPOBEPOYHOI
pabotel. Pemenne
3ajad, 3aIuTa
nabopaTOpHOA
paboThI

7. |TpaHCKpHITIHIS

Beigennenne PHK U3 JKMBOTHBIX TKaHEH (DEHOJIBHBIM
METOJIOM

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

[Ipy wu3ydeHMM [HCLIUIUINHBI

MOTYT TPHUMEHSATHCS

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

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

JIIEKTPOHHOE

oOydeHue

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusi AJIsi CaMOCTOATEIbHON padoThI
o0yyaromuxcs Mo JMCHUILIHHE (MOLY110)

Ne Bug CPC

[Tepeuenp y4eOHO-METOIUUECKOTO OOECTICUEHHS IUCIUIUTNHEI 110
BBITIOJTHEHUIO CAMOCTOATEbHON PabOTHI




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

71a00paTOPHBIM 3aHATHIM CTYIICHTOB Kadelpbl TeHETUKH, MUKPOOHOJIOTHH ¥ OMOXMMUH,
yTBepxIeHHbIe Kadeapoi npotokoa Ne 07 ot 18.02.2021 r
2 |CamMOnoAroToBKa Meroanyeckue peKOMEHJIAlUU 110 OpPraHW3allid CaMOCTOSITEIBHOH PadOTHI

CTYJICHTOB Ka(epbl TCHETHKH, MUKPOOHOJIOTUH 1 OMOXHMUH, YTBEPKACHHbIE
kagenpoii nporokos Ne 07 or 18.02.2021 r

Y4eOHO-MeTOIUYECKHNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroImIUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3710poBbst (OB3) npegocrapistoTcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUATHS HH(POpMALIUU:

JUist 1 ¢ HApYIICHUSIMH 3PEHHSL:

—B MI€YaTHOM opMe YBEITMUECHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIEHUSIMA OTIOPHO-JBUTATEILHOTO ammapara:

— B mieyaTHoOU hopme,

— B hopMe IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJarouuxcsi.

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

[Ipu peanuszauuu yuyeOHON pabOTHI MO OCBOEHHIO Kypca «MoueKymsipHas OHOJIOTHUS»
UCIIOJIb3YIOTCSl COBPEMEHHbBIE 00pa30BaTeIbHbIE TEXHOIOTHUHU:

—HMH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUY;

—IPOEKTHBIE METO/BI 00YUEHUS;

—HCCIEeI0BATENIbCKUE METO/IbI B 00yUEHUH;

—npo0ieMHoe o0yueHue

HHTEepaKkTUBHBIE YaChI:

Cemectp Bun Hcnonb3yeMble HHTEPAKTUBHBIE 00pa30BaTENbHBIE TEXHOIOTHI KonuuectBo
3aHATHUS 4acoB
JL, JIP,
113)
1 JI [IpoGneMHbIe NEKIUY, JTEKITUN-BU3yaTUu3alliu, JEKIUU-0eCe Ibl, IEKIINU- 7
JIMCKYCCHUH TI0 TeMaM: PETUIUKAIINS, TPAHCKPHUTIITHUS, TPAHCIISIINS
2 JIP PaGota B ManbIx Tpymmax C Ienblo OOCYXKIEHHS OTBETOB Ha 7
MpeaoKeHHbIe Ui CaMOCTOATENbHOW pPaboThl BOMPOCHI IO TeMe
3aHSITHUS.
Hroro 14

I[J'ISI JiuL € OrpaHUYCHHBIMH BO3MOKHOCTAMH 300POBBA NPCAYCMOTPCHA OpraHU3alusd
KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHEM 3J'I€KTpOHHOI\/'I IIOYTHI.

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

OneHouyHble CpeAcTBa IpeIHa3HAYeHbl JJIs1 KOHTPOJS U OLEHKH OOpa30BaTeIbHBIX
JOCTIKEHUH 00y4aroImuxcsi, OCBOMBIIUX MpOrpaMMy y4deOHOM aucuuruinHbel «buoxumus c
OCHOBaMU MOJIEKYJIIPHOUN OHMOJIOTHUN».

OneHouHbIE CpeNCTBA BKIKOYAET KOHTPOJIbHBIE MaTEpUabl JUIsl IPOBEACHMS TEKyIIero
KOHTPOJIA B (QopMme 3aJady U BONPOCOB K J1a0OpaTOPHBIM paboTaM, U MNPOMEKYTOUYHOM
aTTecTaluu B (hopMe BOIPOCOB K 3aUETYy.




CTpyKTypa OLIEHOYHBIX CPEICTB AJIsl TeKYIIeil U MPOMEKYTOYHOM aTTeCTAluN

HaHMeHOBaHHeOHeHOqHOFOCpeHCTBa

Ne | Kopa u HaumeHOBaHHE
Pesynprarel 00y4eHus . IIpomesxyTouHas
n/n HHAMKaTOpa Texymuii KOHTPOIb
aTTecTanus
HOIIK-3.1. [lonumaer | 3HaeT  B3aUMOCBSI3b  3BOJIOLMOHHON | KoHTponbHas Bomnpoce! Ha
U aHaJIU3UpyeT TEOPHH C HBOJIIOLMOHHBIMH TIpolieccamH, | pabora Ne 5 o 3auére 158-167
OCHOBBI MIPOUCXOJAIIMMHU Ha YPOBHE MOJEKYNI U | TeMe «['eHbl u
9BOJIIOI[UOHHOMN MIPOLIECCOB Tepellaud HACJEACTBEHHON | F€HOMBI»,
TEOpUH, COBPEMEHHBIE nH}popManny Ha MOJIEKYJIIPHOM ypoBHE | JlabopaTopHas
HaInpaBJICHUS yMeeT TPOTHO3MPOBAaTh  BO3MOXHBIE | paboTa
HCCIIEJOBaHMS MIOCNIEACTBUS HACIEAYEMBIX W3MEHEHHH
9BOTIOLIMOHHBIX aKTHBHOCTH TE€HOB BO BpPEMs Pa3BHTHS
MIPOLIECCOB, HCTOPHIO OpTaHM3Ma WU JICJICHHS KIICTOK.
Pa3BUTHSL, TPHHIUIIEI BIaZICET MOHATHHHBIM aIMapaToM OCHOB
1 1 METOANYECKHUE TCHETHKH, OJIUTCHETHKH,  OWOJIOTHH
TIOJXObI 001IeH Pa3MHOXEHUS U  HHIUBHUIYaJIbHOTO
TeHETUKHU pa3BUTHA
MOJIEKYJISIPHOI
TeHETHKH, TeHETUKI
MOy JIALHH,
STUT€HETHKH, OCHOBEI
ouooruu
Pa3MHOXEHUS U
WHIIUBHUYaJIbHOTO
pa3BHUTHSL.
HOIIK-3.2. 3HaeT NpUHOUNBI ©  ocobeHHOoCcTH | KoHTpompHas Bompocs! Ha
Hcnone3yer B | mepemayn HacieICTBEHHOM mHpopmarmu | padota Ne 6 mo 3auére 142-157
npodeccHoHaNBHON y pa3HBIX IPYIII )KUBBIX OPTaHU3MOB TeMme «Pemukarms
JESATENBHOCTH yMeeT  ycTaHaBiuBaTh  B3aummocBszu | JTHK» ,
COBpPEMCHHBIE MEXTY AHOMAaNHAMHU pasButHs | 1abopaTopHas
IIPEACTaBICHUS 0 | OpraHM3MOB M UX T'€HETHYECKOH OCHOBOIl | paboTa
IIPOSIBICHUH BJIaJieeT MOHATHHHBIMU JAHHBIMU
HACJICICTBEHHOCTH ¥ | T€HOMHUKH u MIPOTEOMHUKH,
N3MEHYMBOCTH Ha BCEX | MPEACTABICHUSIMHA 0 BO3MOXKHBIX
2 YPOBHSIX OpraHM3allMM | MEXaHW3MaXx perapanyy HOBPeXIEHHON
)kuBoro, reHermuecknx | JIHK
OCHOBax
9BOJTFOLIMOHHBIX
MIPOLIECCOB, TEHOMHKE,
MIPOTEOMHUKE, TEHETHKE
pa3BUTHs, MEXaHU3Max
pocrta, mMopdoreHese u
mutoauddepeHnnaym,
0 MpUYMHAX AaHOMAJIMM
pa3BHUTHSL.
HOIIK-3.3. 3HaeT OCHOBHBIE METOJbI TeHernueckoro | KoHtposbHas Bormpocs! Ha
Hcnons3yer B | aHamus3a, METO/bI noxydenust | padora Ne 7 mo 3auére 32-113
npodeccHoHAIBEHOM SMOPHOHAILHOTO MaTepuara. TeMme
JeSITeIbHOCTU yMeeT OCYIIECTBIATh Ha mnpakTuke | « Tpanckpunmmsy,
OCHOBHBIE METOJbl | HPUHIIMIIBI 1a00paTopHOTO u | naboparopHas
TEHETUYECKOrO IIPOM3BOJICTBEHHOTO TOJy4YeHHs XHBBHIX | pabora
aHamm3a, METOABI | OPraHU3MOB
3 MTOJTyICHHUS BIIAJICET HaBBIKAMU MTOCTAaHOBKH
SMOPHOHATEHOTO LIeJICHANIPABICHHBIX HCCIICIOBAaHUNA Ha
MaTepHana, JKHUBBIX OpraHu3Max
BOCTIPOM3BEICHHS
KUBBIX OPTaHU3MOB B
11a00paTOPHBIX u
IIPOU3BOICTBEHHBIX

YCJIOBHUSIX.




HaumenoBanmne OIICHOYHOTI'O CpEACTBA

Ne | Kopa u HaumeHOBaHHE
PesynbraTel 00yueHns . IIpomexxyTouHas
n/n HUHAMKaTOpa Texymuii KOHTPOIb
aTTecTanus
HOIIK-5.1 Tlonumaer | 3HaeT CTpOEHUE, CBOMCTBa u | TecT u ycTHbII Bomnpoce! Ha
TIPUHIUIIBI OMOJIOTMYECKYI0  POJIb  XMMHYECKHX | ONpOC IO TeEMe 3auére193-210
COBPEMEHHOM COeIVHEHHH, BXomdmux B cocTaB | «TpaHckpunuus»
OHMOTEXHOJIOTUH, KHUBOTO, METOBI HCCIIeIOBaHUS
NIPUEMBbl TEHETHYECKOll | OMomomMMepoB UM OHMOXMMHYECKHX
WH)KCHEpWUH, OCHOBHI | TPOIECCOB in Vvivo W in  vitro,
HaHOOHOTEXHOJIOTHH, MOJIEKYJISIPHYIO OpTaHH3ALHIO
MOJIEKYJISIPHOTO 6romMeMOpaH U CYOKJIETOYHBIX CTPYKTYP,
4 MOJIEITMPOBAHHSI. 0COOEHHOCTH OMOJIOTUIECKUX
KaTaln3aTopoB — (PEPMEHTOB M CYITHOCTh
(hepMEHTaTUBHBIX pEAKIUil
yMeeT pellaTh CUTyallMOHHBIE 3374l IO
OMOXMMUH U MOJIEKYJISIPHOM OMOJIOTHHI
BJaJiceT HaBBIKAMU DPaOOTHl C Hay4YHOM
JINTEpaTypoH, €€ aHaJU30M. HaBbIKAMU
SKCIEPUMEHTAIBHOTO U3yUYCHUS
MOJIEKYJIIPHOTO YPOBHS ~OpraHM3alluu
JKUBOI MaTepuu
HOIIK-5.2 OueHuBaer | 3HaeT  CYIIHOCTh  perumkamuu  u | Ompoc mo Teme Bomnpocs! Ha
u nporao3upyer | penaparun JHK, Mexanmsm skcnpeccnn | « AMHHOKHCIOTHL M | 3auére 1-131
MIEPCIIEKTUBHOCTh TCHOB ¥ PETYJIIHIO B Pa3MUYHBIX THHAX | OCIKU»,
00BEKTOB CBOCH | KIETOYHOW OpraHu3alid, CYIIHOCTH | JabopaTopHas
npodeccHoHaIBHOM oOMeHa BEIIECTB Ha MOJIEKYJSIpHOM | paboTa
JIesITeIbHOCTU JUIs | ypOBHE, TKAaHEBOM W  OpTaHHOM,
OMOTEXHOJIOTUUECKUX perynsanun B YCIIOBHAX
IIPOU3BOJICTB (U3HOJIOTHYECKOH ~ HOPMBI M TIpH
MAaTOJOTMYECKUX COCTOSHUIX, MEXaHU3M
MEXKJIETOYHOTO M BHYTPHKJICTOYHOTO
5 obmeHa nHdopmanuei
yMEeT aJanTHpOBaTh 3HAHWA W yMEHHS,
MOJyYeHHbIE B Kypce OHOXHMHH U
MOJIEKYJISIDHOH OHOJIOTHM K PpEIICHUI0
KOHKPETHBIX ~ 3ajad, CBS3aHHBIX C
PO eCCHOHANBHOMN ESITEIEHOCTHIO
BJIaJICeT HaBbIKAMU KCIIEPHMEHTAIEHOTO
U3y4eHUs  MOJIEKYJISIPHOTO  YPOBHA
OpraHu3anuu KUBOU MaTepuHu.
HaBplkaMn TepCHeKTHB  OpraHHU3alu{
HOBBIX OHOTEXHOIOTHIECKHUX
IPOM3BOJICTB
HOIIK-5.3 3HaeT TMEPCHEeKTUBBI W TmocheactBus | Ompoc mo Temam Bomnpocsk! Ha
HemoHcTpupyer BO3MOXHOH OIaCHOCTH B | CTaTW4YecKOU u 3agere 332-113
BIAJICHUE  IpHEMaMH | OMOTEXHOJOTHYECKHX U | TMHAMHYECKOU
oTIpeieTICHUs OMOMEIMITMHCKUX NTPOM3BOACTBAX O6roxumMnm,
Ononornyeckon yMmeer TIPUMEHSTH COBpPEMEHHBIE | JTabopaTopHas
6e30macHOCTH JOCTHKeHHs B oOmactn  m3ydeHuH | pabora
IPOAYKIUHI MOJIEKYJISIPHBIX MEXaHU3MOB
6 OMOTEXHOIOTHYECKHUX M | KaHIeporeHe3a u MOJIEKYJISIPHOM
OMOMETUIIMHCKIX TOKCHKOJIOTHH  JUIi ~ MHHHMH3AIUU
MIPOU3BOJICTB. OHMOJIOTHIECKOH OTIaCHOCTH B
OHMOMEIUIIUHCKUX U
OMOTEXHOIOTHYECKHUX ITPOU3BOICTBAX
BJIAJICET HaBBIKAMU paboTe! c
11a00paTOPHBIM 000opytoBaHuEM,

HCIOJIb3YyEMbBIM ITPU TOKCUKOJIOTHICCKUX
1 OHOOIACHBIX HCCJICOOBAHUAX




TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbl, He00X0AMMbIe 1JIsl OLleHKH
3HAHM, YMEHHUH, HABBIKOB M (MJIH) ONbITA JAeATEJbHOCTH, XapaKTEePH3YHIIUX 3TANbI
(opMupoBaHus KoMIeTEeHIIHI B IIpoIecce 0CBOCHU 00pa30BaTeIbHOI MPOrpaMMbl

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

3a4eTHO-IK3aMeHAIHOHHbIE MaTePUAJbI /ISl IPOMEKYTOUHOI aTTecTaAllU
(3x3ameH/3a4eT)

IMepeyennb BONMPOCOB 151 MPOMEKYTOUHOI aTTecTanuu (3a4er):
1. Buonoruyeckast XUMHS U €€ MECTO cpeliu OMoIornieckux Hayk. Llenpb u 3a1aun HayKH.
2. Paznenenue C MOMOIIbIO MeMOpaH. VYnbrpadunbTpanus. Huanus.
VYnbTpaneHTpuyrupoBaHue: aHATUTHYECKOE, PEMapaTuBHOE.
3. Dnektpodopes, pasHOBUIHOCTU. XpomaTorpadus pacnpenenureabHas, HOHOOOMEHHasl, reib-
xpomarorpadus, apuaHas XpoMaTorpadusi.
4. XUMUKO-aHAJIMTUYECKHE U CIEKTPOCKOMMYECKHE METOAbl B OMOXUMHUH: KOJOPUMETPUS,

cnekrpodoTomerpus, CHEKTPOpIyOpUMETPHS, HNKC-cnextpomerpus, IJIaMEHHAas
crekrpodorometpusi, IIIP, IMP, macc-ciekTpoMeTpus. Paguon3oTomnHple METOIbI B ONOXUMHH,
pH-meTpus.

5. AmuHokucnotsl. CTpoeHue U Kiaccu(uKalus aMMHOKHUCIIOT, BXOASIIUX B COCTaB OENKOB.
Penxne aMMHOKMCIIOTHI U aMUHOKHCIIOTHI, HE BCTpevaromuecs: B 0enkax. OU3NKO-XUMHUECKUE
CBOWCTBA aMMHOKHUCIIOT: KUCIIOTHO-OCHOBHBIE CBOMCTBA, CTEPEOU30MEPH S, ONTHUECKUE CBOMCTBA.
6. XuMudeckne peakiuy aMHUHOTPYII aMHHOKHCIIOT, HUHTUIPHHOBAs pEaKUus, pEaKuus
Canrepa, Onmana, CepeHcena u ux 3HaueHue.KcantonporenHoBast peakuusi, peakuus Do,
peakuust MusuioHa.

7. benku, onpezaeneHue poib, QYHKINN U KIACCU(PHUKAIMS MPOCTHIX U CIOXKHBIX O€NKOB. 3apsn
0enKkoBOM MouieKynbl, 3aBUcUMOCTh ero oT pH. M3oanektpuueckas touka. JleHaTypanus u
peHaTtypauus 6eIKoB.

8. IlepBuunast CcTpykTypa OenkoB. XapaKTepUCTHKA TCNTUTHOW CBS3H, IOJUTCIITHIHI.
MsorooGpa3ue 6eIKOB — CIEICTBUE U30MEPUH T10 MOCIIEA0BATEILHOCTH.

9. BropuuHast cTpykTypa OenkoB: OCHOBHbIE THIlbl. Cyrepcrnmpanu3aiys, CBEpPXBTOPUYHAS
cTpykTypa. [IoHATHE O CTPYKTYPHBIX IOMEHAaX.

10.  TperuuHas U 4eTBEPTUYHAS CTPYKTYpHI OeNKOB. CBSI3HU, XapaKTEPHBIE ISl 3TUX CTPYKTYP
11.  depmentsl, ompeneneHue, poib. HomeHknaTypa u kiaaccupukanus (EepMEHTOB.
[TpencraButenu. KauecTBeHHOE M KOJIWYECTBEHHOE ompezeneHue ¢epmeHToB. EquHUIIBI
AKTUBHOCTH, yJIeJIbHAsl aKTUBHOCTb, YMCIIO 00OPOTOB.

12. CaoiicTBa (epMEHTOB: BbICOKasi 3PPEKTUBHOCTh, CHENU(PUIHOCT, TEPMOIAOUIBLHOCTD,
3aBucuMocth OoT pH u ap. Kunernka QepmMeHTaTHBHBIX peakuuil. DHepreTuuyeckuit Gapwep,
MOCIIEI0BATENBHOCTh COOBITUI B KaTanuze, DepmMeHT — cyOCTpaTHBIN KOMILIEKC.

13.  Ctpoenue GpepMEHTOB MPOCTHIX U CIOXKHBIX. AKTUBHBIMH LEHTP, PETYISATOPHBIN LEHTP.
MynbsTudepmentaoie cucrembl. HMuruOurtopsl ¢epmenTtoB. OOpaTumble U HEOOpaTHUMBIE.
KoHkypeHTHBIE 1 HEKOHKYpPEHTHbIE. AKTUBATOpbI (pepmeHToB. [IpodepmeHTHI.

14. MoHOHYKIJIEOTH B, CTpOeHHE U poib. Homenknarypa. Hykmeosuwmau- u tpu-pocdarsi.
MoHo- u nunykieoTuasl kopepmentsl: DMH, ®AJl, HAJ], HAJI®, Ko-A cTpoeHue u pois.

15.  VYrmeBomwl, ompeneneHue, poib, Kiaccudukanms. MonHocaxapa. [lucaxapunupbl.
ITpon3BoiHBIE MOHOCAXAPOB: CIIUPTHI, KUCJIOTHI, INIMKO3K/Ibl, aMUHOCAXapa, alleTHIIaMUHOCaxapa.
OcHOBHBIE peakIIMd MOHOCAaXapoB.

16.  Ilonmcaxapuabl: Kpaxmali, TITUKOTeH. Hestono3a. CTpoeHue, poib.

17.  Jlunmael, onpeneneHue U posib. JKUpHbIe KUCIOTHI, CTpOeHHe U cBoiicTBa. Kitaccudukanus
JUIHUIOB.



18.  Merabonusm, onpenencHue, poiab. Katabomusm, anabonusm. LleHTpansHoe MecTo aneTu-
KoA B o6meHe BemiecTB. Tpu craguu kaTabonu3ma y )KUBOTHBIX. JIokanu3amusi MeTaboInIecKux
npoueccoB B kieTke. Kommaprmenrtanuzanus. [Ipumepbl.OCHOBHBIE NEPEHOCUHMKH SHEPTHU:
AT®, HAJ1®, HA/I. Makposprudeckue CBsi3u.

19. [ukn TpukapOOHOBBIX KHCIOT, peaknuu, (epmentbl. Cymmapnas peaknms [[TK,
3HAUYCHHE, JIOKATU3ALIMS B KJIETKE, PETYJISITOPHBIC PEaKIUH.

20.  [lpixatenbHas nenb. DepMEeHTHI U KOMIIOHEHTHI JbIXaTeIbHOM 1eNnu: MUPUAUH- U (JIaBUH-
3aBUCHMBIC JICTHAPOTEHA3HI, YOUXUHOH, KEJIe30CEePHBIE OCTKU, IIUTOXPOMBI, ITMTOXPOMOKCH 1a3a.
21.  IlumeBapenue. CymHOCTh. DEepMEHTHI KETyAKa, MOIKETYJOUHOM KeJle3bl U KUIICYHUKA.
22.  TlumeBapenne OenkoB. CrneunduyHocts mpoTea3d. AKTHUBAIUS MPOPEPMEHTOB.

BcacpiBaHne aMHHOKHUCIIOT.
23.  Ilumesapenue yriaeBogos. OOmas cxema. Koneunbie mpoayKThI.

24.  Ilumesapenue munuoB. Pepmentsl. Ponb jxenun. BeackiBaHne )KUPHBIX KUCIIOT.

25.  OcHoBHBIE TyTH KaTabonm3ma yriieBogoB. AHa’poOHBIE W a’poOHBIE. bpoxkeHnwue,
JIbIXaHUE.

26.  I'mukxomus peaknuu, (epmeHtbl. [nmkoreHonmu3. CymmapHas peakims, YHEPreTHKa,
JOKaJau3alus B KieTke. [ muKkoHeoreHes, 00X0JHbIe PEaKIMU TITUKOJIU3a.

27. CymMmapHas peakiysi MOJIOUHOKHCIIOrO OpOKEHUs, SHEPTreTHKa, 3HaUE€HUE, JJOKaJIn3alus B
KJIETKE, PEryJIsILusL.

28. CrmpToBoe OpokeHue, peakiinu, 3HaueHue. Jpyrue tumsl opoxenus. ekt [lacrepa.
29.  JIluxoToMHYeCKHH pacnaj IMoKo3bl. JTanbl. JHepretuka. CymmapHas peakuusi.

30.  OxucnurTenbHOE JEKApOOKCHIIMPOBAHHE MHpYBaTa — PEaKnuu, (PEPMEHTH, CyMMapHas
peakuus, JoKanuzauus B kierke. [lupyBaTaeruiporeHasHplii KOMILIEKC (EPMEHTOB.

31.  AnmoroMHYecKHi# pacmaja TioKo3sl (pocdormokoHaTHbIN myTh). Peakunu. Jlokamuzamms
B ki1eTke. CyMMapHas peakuus.

32.  Karabomm3m aunuaoB. OKUCIIEHHE TIIUIEposia. AKTUBAIUS U TPAHCIIOPT KUPHBIX KHCIOT
B MUTOXOHJIPHH.

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

34.  Karabomusm aAMMHOKHCIIOT. TpaHncaMuHUpOBaHHUE. JlezamMuHupoBaHuE U
JeKapOOKCHUITMPOBaHNE AMUHOKHUCIIOT.

35.  O6e3BpexuBaHue aMMuaka. CHHTE3 MOUEBUHBI, pEaKIH, (PEPMEHTBHI.

36. Cunre3 riukoreHa, pepMeHThl. Perynsmus cunaTe3a u pacnaaa rmkorena. Poas TAM® u
NpOTeUHKHUHA3. IHCYnuH, aApeHaluH, IIIIOKaroH.

37. CuHTe3 >KMpHBIX KHCIOT, peakuuu, pepmeHThl. AlIB, CHHTa3HBIM KOMIUIEKC »XMPHBIX
KHCIIOT.

38.  BurammHBI, oOmnpeneneHWe, HOMEHKIATypa, kiaccudukamms, ponb. [IpuauHbI
THUIIOBUTAMHHO30B.

39.  BopopacTBopuMBbIe BUTaMUHBL. ACKOPOMHOBast KUCIIOTA. JKHpOpPacTBOPUMBIE BUTAMUHBI.
40.  KonuyecTBeHHOE OIpeesieHle U 0OHapyXeHHe BUTAMHHOB.

41.  T'opMoOHBI, onpeseneHue, poiib, Kiaccuukaus, XuMIuIeckas pupoaa, NpeacTaBUTeNu.
42.  CryneHu U MEXaHU3M JEUCTBUS TOPMOHOB.

43, [Tonstue: monexkynspaas ouonorus. Ee mpenmMer, rienu u 3a1a4u.

44,  OcHoBomoJjararmoIue OTKPHITHS B MOJEKYIIpHOW Ouosioruu. LleHTpanbHBI mOCTynat

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

45.  PasnooOpazue ¢popm [IHK. Cepxcrnupanuzanusa JHK. Tonouzomepassbl.

46. ®usuko-xumuueckue cpoiictsa JIHK: BenmnunHa Monekys1, pacTBOPUMOCTb, IEHATYpalus,
TUNEPXPOMHBIN 3P eKT, rubpuauszanus neneu.

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

48. MakpomonekynsapHasa ctpykrypa PHK. [lepBuunas, BTopuuHas U TpeTUUHAs CTPYKTypa
OJHOIEMOYEYHBIX U Byx1enodeyHbix PHK.
49, MeTo/1bl BBIAENEHUS U OYUCTKU HYKJIIEMHOBBIX KUCIIOT.

50. I'eHeTnueckmi KO M €r0 CBOICTBA.



51. I'enom mpokapuotr. OTKpbITBIE paMKH cuMThiBaHUs. Pa3zmep reHomoB. CTpykTypa H
ONEpOHHAs OpraHu3alusi FTeHOMOB IIPOKAPHUOT.

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

53.  IIporpamma: renom yenoBeka. OCOOCHHOCTH Y€I0BEYECKOIO T€éHOMA.

54.  ®epmentsl perukanuu. [locnenoBarenbHOCTh COOBITHI PEIUIMKALIMM Y IMPOKApPUOT.
Oco0eHHOCTH peIIMKALUU Y SYKapuoT.

55.  Pemuukanus TeIOMEpHBIX y4acTKOB. [Iporpammupyemas KiaeToyHasi CMEpPTh: arornTo3.
56. MexaHu3M TPaHCKPUMIMH, TPH CTaauM TpaHCKpuniwu. [locienoBarenbHOCTh COOBITHIA.
O6patnas Tpanckpunius. OCOOEHHOCTH TPAHCKPUIILIUU Y SYKapUOT.

57.  CtpoeHue npoMOTOPOB MPOKApUOT U HykapuoT. CrtpoeHue pubOCOM MPOKApUOT U
JyKapuoT.

58.  Vaummmanus cuHTe3a O€nKa y MPOKapuOT U SYKApHOT.

59. DJoHTaNMs CHHTE3a OeNKa y MPOKAPHUOT U YKAPHUOT.

60.  Tepmunanus cuHTe3a O€Ka Y MPOKAPUOT U SYKApHOT.

61. Ko- u mocrrpancnsimonHas monudukanus OenkoB. DoaguHT: 0OpeTeHHe OenKoM
TPETUYHOM CTPYKTYpbl. TpaHcopT Oesika B 3HIO0MIA3MaTUUECKUI PETUKYIYM.

62.  Perymauus cunre3a Oenka Ha YypOBHE TPAHCKPUNIUH Yy MpokapuoT. OCHOBHBIE

pazHoBuAHOCTU. HeratuBHas perynsnus cuHTe3a Oelika Ha ypOBHE TPAHCKPUIILMHU Y IPOKApUOT.
Wunyknus Ha npumepe lac-omepona. I[lo3uTuBHas perynsauus cuHTe3a Oelka Ha ypOBHE
TPAHCKPHIILIUHU Y IPOKAPUOT (AHTUTEPMUHALINS ¥ CHHTE3 CIICHU(PUIECKUX G-(PaKTOPOB).

63. Perynauus cuntesa Genka y sykapuort. [Iponeccunr MPHK y sykapuor. Crnaiicunr u
aJbTEPHATUBHBIN CIIAWCHUHT.

Kputepuu oneHuBaHus pe3yibTaTOB 00y4eHHUSs
Onenka Kpurepuu onieHuBaHusl [0 3a4eTy
CTYACHT BJaJle€T TEOPETUYECKUMHU 3HAHUSAMM 110 JaHHOMY pa3Jelny,
3HA€T OCHOBHBIE NOHATHUA OHOXMUMHHM U MOJEKYJISIPHOW OHOJIOrHH,
OCHOBHBIE OMOXMMHYECKHE TPOLECChl M MEXaHU3Mbl XpaHEHUS,

3auTeHo .
nepeaauyn u peajaru3alvi TCHCTHYCCKOU I/IH(i)OpMaIII/II/I, A0IMYyCKacT
HE3HAUUTENIbHbIE OLIMOKM; CTYJEHT yMEeT NpPaBUIbHO OOBICHATh
IPUPOJY HACIIEICTBEHHBIX 3a00JjeBaHUl W OHKoreHesa. Martepuan,
WUTIOCTPUPYET NPUMEPAMH.

He sauteno Marepuall He YCBOEH HIJIM YCBOEH YAaCTUYHO, CTYNEHT 3aTpPyHHACTCSA

IOPUBECTH TpUMEpbl 1O JI00OH mpobiieme, HMEeT JOBOJIbHO
OrpaHMYEHHBIH 00bEM 3HAaHUHN NPOrPaMMHOI0 MaTepHaa.

OneHoUHBIE CpencTBa Ui HMHBAJIHMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX MHAUBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IIpY He0OXOMMOCTH MHBAIH/IAM | JIUT[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISAETCS JOMOJHUTEIbHOE BpEeMs /7Sl TIOATOTOBKU OTBETA Ha SK3aMEHE;

— TIPH TIPOBENICHUH TPOIIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBHIYAITBHBIMA OCOOCHHOCTSIMH,

— IpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCs ¢ OTPAHNYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U WHBAIWIOB TIPOIEypa OIICHWBAHUS pPE3YJIbTaTOB OOYUYEHHs 10 JHUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tponienypa orneHMBaHUsI Pe3yIbTAaTOB OOYYCHHs] WHBAIMIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJIO) IMpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JU71st TTT C HApYIICHUSIMH 3PEHHS:

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



— B (hpopMe 3IEKTPOHHOTO TOKYMEHTA.

J1Jis U1 ¢ HApYIICHUSIMH CITyXa:

— B IIeYaTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIII C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoi opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

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

5.1. YueOnas uteparypa

1. buonoruyeckas xumus . ydeOHO-MeToamdeckoe mocobue / aBr.-coct. C. @.
Annpycenko, E. B. [lenuncenko ; CeBepo-KaBkazckuii GpenepaibHbiii yauBepcuteT. — CTaBpoOIob
. CeBepo-Kaskaszckuit @enepanbubiii yauBepcuteT (CKDY), 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 Ouonoros] / M.T.
[TpockypsixoB. - Kpacnonap: [6. u.], 2007. - 199 c.: un. - bubauorp.: c. 195.
4. OcuoBbl 6noxumuu 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. - U3n. 3-¢, uctp. - Mocksa: JlabopaTtopus 3Hanwmii, 2017. — 694
c.: ui. - (JIyummii 3apy6exubiif yueOHUK). - bubnuorp. B konue ri. - ISBN 978-5-00101-014-2. -
ISBN 978-5-00101-013-5
5. OcHoBbl Ouoxumuu Jlenunmxepa: B 31. T.2: buosnepreruka u merabomnusm /[ JI.
Henbscon, M. Kokc; nep. ¢ auri. T. I1. MoconoBoit u ap.; mox pen. A. A. bormanosa, C. H.
KouetkoBa. - Mocksa: BUHOM. Jla6opartopus 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 31. T.3: Ilyru nepenaum undopmarmu / .
Henscon, M. Kokc; mep. ¢ anrn. T. I1. Mocosogoii, O. B. EdpemenkoBoii; mog pea. A.A.
bornganosa, C. H. KouetkoBa. - MockBa: BUHOM. JlaGoparopus 3nanwuii, 2015. - 448 c.: uin. -
(JIyumuii 3apyOesxHbIii yueOHUK). - bubmmorp. B koHie ri1. - ISBN 978-5-5-94774-367-8. - ISBN
978-5-94774-364-7
7. CoBpemeHHble TpoOsIeMbl Onoxumuu : MeTopl uccaenoBanuil : yuebHoe nocooue / E. B.
bapkosckuii, C. b. bokyts, A. H. boponunckuii [u np.]; nox pen. A. A. Uupkuna. — MuHCK :
Brimmiimas mkoma, 2013. — 495 c¢. : wi., tadm., cxem. — ISBN 978-985-06-2192-4. Pexum
nocryma: https://biblioclub.ru/index.php?page=book&id=235695
8. CoBpemeHnHBIe MPpoOIIeMBbl OnoxuMun : MeTobl ncciieoBanuii : yaueoHoe mocooue / E. B.
bapkosckuii, C. b. bokyts, A. H. boponunckuii [u np.]; nox pea. A. A. Yupkuna. — MuHCK :
Brmmmiimas mxkona, 2013. — 495 c. : wun., ta6mn., cxem. — ISBN 978-985-06-2192-4. Pexum
nocryma: https://biblioclub.ru/index.php?page=book&id=235695
9. baprimieBa, E. Teoperndeckne ocHOBBI OnoXxuMuM : yaeOHoe mocodue / E. baprimiesa,
O. bapanoBa, T. I'amOGypr ; OpeHOyprckuii rocygapcTBeHHbIH yHuBepcuteT. — OpeHOypr :
OpenOyprckuii  rocynapctBeHHbldt  yHuBepcurer, 2011. — 360 c. — Pexum pocryma:
https://biblioclub.ru/index.php?page=book&id=259198
10. Henbcon, JI. OcHoBbI Onoxumun JleHWHpKepa : yueOHuK : B 3 Tomax : [16+] / 1.
Henbcon, M. Kokc ; Hayu. pea. O. . Jlonuna, H. b. I'yces, B. I'. I'puBennukoBa ; nep. ¢ anria. H.
b. I'ycera [u ap.]. — 5-e uzx., mepepad. u nomn. — Mocksa : Jlaboparopus 3Hanuit, 2022. — Towm 1.
OcCHOBBI OMOXUMUH, CTPOCHHE U KaTaiu3. — 744 c. : wi., cxeM. — (JIyummii 3apyOeXHbIi y4eOHHK).



https://biblioclub.ru/index.php?page=book&id=457874
https://biblioclub.ru/index.php?page=book&id=235695
https://biblioclub.ru/index.php?page=book&id=235695
https://biblioclub.ru/index.php?page=book&id=259198

- ISBN 978-5-93208-606-3 — Pexum
nocryma: https://biblioclub.ru/index.php?page=book&id=699676

11. Henbcon, [I. OcHoBbl Onoxumun JleHuHpKepa : yaeOHuK : B 3 Tomax : [16+] / JI.
Henncon, M. Kokc ; mep. ¢ anrn. T. I1. MoconoBoi. — 5-e¢ uzn., nepepad. u pom. — Mocksa :
JlaGopartopust 3Hanuii, 2022. — Tom 3. Ilytu nepemaun uHpopmaruu. — 440 c. : uiI., cXem. —
(JIyummmit ~ 3apyOexuwnii  yuebHumk). —  ISBN  978-5-93208-609-4 -  Pexum
nocrtyma: https://biblioclub.ru/index.php?page=book&id=699678

12. OcHOBBI MOJIEKYIISPHON OMOJOTHH KIIETKH : yuyeOHoe nocobue : [16+] / b. Anbbeprc,
K. Xonkun, A. JIxoHCOH [u np.] ; nep. ¢ anr. nof pen. A. A. Mockanesa ; nep. ¢ auri. E. B.
CnenoBa, A. H. [IpskonoBoii, C. M. ['maroneBa. — 4-e u3a. — Mocksa : Jlaboparopusi 3HaHHIA,
2023. — 798 c. : wmn., Tabm., cxem. — ISBN 978-5-93208-647-6— Pexum pgocryna:
https://biblioclub.ru/index.php?page=book&id=707315

13. Coupun, A. C. MonekynspHas 6uoorust : puO0CoMbl B OMOCHHTE3 Oefka : yueOHoe
nocoowue : [16+] / A. C. Criupun. — 3-e u31. — Mocksa : Jlaboparopus 3nanui, 2023. — 593 c. : un.
— (Yuebnuk s Beicmerd mkosbl). — ISBN  978-5-93208-649-0 — Pexum npocryma:
https://biblioclub.ru/index.php?page=book&id=699702
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5.2. Ilepuoauyeckast Jureparypa

HaszBanue u3nanus IlepuoguunocTs Mecto 3a KaKue rojpl XpaHuTcs
BBIXO/a (B TON) XpaHCHHS

buonorus.PedgeparuBbiii 12 PX 1970-2020 Nel-2

xKypHan. BUHUTHU

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

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

2010-2018 (1 momyr.)
Buoxumus 12 q3 1944-45, 1947 — 2018 (1nomyr.)
BecTHHK 3KOJIOrHYECKOTO 3 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

I'eneTuka 12 q3 1965- 2016, 2017 Ne 1-6
KypHan MUKpOOHOIOTHH, 6 g3 2010-2018 Ne 1-3,2019 Ne 1-3, Ne 5-6,
SMUAEMHOJIOTUH U 2020-
MMMYHOOHOJIOTUH

Kypnan obmieit 6uonoruu 6 U3 2009-2017 Ne 1-3, 2018 (1 mouyr.)
3amumra Oprx(a}o]_uei/i g3 2008 Ne7-12, 2009- 2012, 2013 Ne 7-12,
Cpennl B H€(1)T€F3,3OBOM 2014-2015,2017 Ne 1-3
KOMILJIEKCE

N3Bectust BY30B Cesepo- 4 g3 2010- 2012, 2013Ne 1-2, 4-6, 2014-

KaBkasckoro peruona.
Cepus: EcrecTBenHbIe

HAYKU
Nssectust PAH (o 1993 . 6 g3 2009-2018 (1 nomyr.)
Nzsectuss AH CCCP).

Cepus: buonornueckas

Hcnonp30Banue n oxpaHa 12 43 2008-2017 Ne 1-2
MIPUPOJIHBIX PECYPCOB B

Poccun

MuxkpoOuoiorust 6 3 2009-2018 Nel-3
MornexysipHasi OuoIOTHs 6 3 2008- 2016, 2017 Ne 1-3
[Tpuknannas GHOXUMHUS U 6 g3 2008- 2013, 2014 Ne 1-5, 2015- 2016,
MHKPOOHOIIOTHUSI 2017 Ne 1-3

Ycnexu coBpeMEHHON 6 u3 2008-2017

OouonIoruu

DKOJIOTHs 6 q3 2009-2018(1 momyr.)
DKOJIOTHS U )KU3Hb 12 u3 2003-2012

DKOJIOTHS U 12 q3 2008-2017

MIPOMBIIIIIEHHOCTh Poccun

1. ba3s! nanubsix kommnanuu «MMBUCy https://eivis.ru/
2. Dnexrponnas ouomrnoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchl, B TOM YK CJIe COBPeMeHHbIe NMPodeccnoHabHbIe 0a3bl
JAHHbIX U HH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBI

Inexkmponno-ouonuomeunsie cucmemut (35C):
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1. O6pasoBarenbHas mwiathopma «FOPAUT» https://urait.ru/

2. OBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK .ru» https://www.book.ru

4. OBC «ZNANIUM» https://znanium.ru/

5. OBC «JIAHby https://e.lanbook.com

Ilpogheccuonanvnuie 6azvl dannvlx

1. BupryanbHblii unTanbHbelii  3an  Poccwiickoit rocymapctBenHoil  Oubmmotexn (PI'B)
https://1diss.rsl.ru/

2. HatimonanpeHas aneKkTpoHHast OubianoTeka https://rusneb.ru/

3. Hayunas snexrponnas 6ubnuorexka eLIBRARY.RU (HOB) http://www.elibrary.ru/

4. TTomHoTeKCTOBasT KOJUIGKIUs >kypHaoB Ha tuiarpopme PIIHU (DnextponHbIE Bepcuu
HayuyHbIX )XypHanoB PAH) https://journals.rcsi.science/

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

6. YHuBepcurerckas uH(pOpMaIMOHHAS cucrema POCCHUA (YUC Poccus)
http://uisrussia.msu.ru

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

8. INonuorekcroBass komwiekiusa KHUT e€Book Collections m3mareasctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. [NonnoTekcroBas koyutekuusi KHur EBSCO eBook (mmybmna apxmBa: 2011-2023 rr)
https://books.kubsu.ru/

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

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

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

13. [ToTHOTEKCTOBBIE apXUBBI BEAYIIMX 3alaJHBIX HAyYHBIX JKypHalIoB Ha Poccuiickoit
wiatrgopme HayuHbIx xKypHaoB HOMKOH http://archive.neicon.ru

Hungpopmayuonnsie cnpasounvie cucmemol
1. Koncynprant Ilmioc - cmpaBodHas NpaBoBas cCUCTEMa (JOCTYN IO JIOKAJBHOW CEeTH ¢
KOMITbIOTEPOB OMOIMOTEKHN)

Pecypcol c60000n020 0ocmyna

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

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

3. Jlekropuym TB - Buzneonekuu Begymux jekropoB Poccun http://www.lektorium.tv/

4. Freedom Collection — moimHOTEKCTOBasE KOJJIEKIUS SJIEKTPOHHBIX KYPHAJIOB M3/1aTeIhCTBA
Elsevier https://www.sciencedirect.com/

5. MuHucTepcTBO  Haykh M BbIciiero  obOpasoBanusi  Poccuiickoit  ®enepauuu
https://www.minobrnauki.gov.ru/;

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

7. ITpoexT I'ocynapcTBeHHOro HHCTUTYTA pyccKkoro si3bika uMeHu A.C. [lymknna
"O6pa3oBanue Ha pycckoMm" https://pushkininstitute.ru/;

8. CripaBouHO-MH(pOpPMaIMOHHKIH TopTan "Pyccknit si3pIK" http://gramota.ru/;

9. CnoBapu u sHumkiIonenuu http://dic.academic.ru/;

10. O6pa3zoBarenbpHBIN TOpTaNT "Yueba" http:// www.ucheba.com/.

Coocmeennbie InekmpoHnHvle oopazoeamenvhvle U ungopmauuonnsie pecypcol Kyol'y
1. DnexTponHslii katanor Hayunoi 6udanorexku Kyol'V http://megapro.kubsu.ru/MegaPro/Web
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2. DIeKTpOHHAs OubImoTeKa TPYIIOB YYEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OTkpHITas cpena MOayaLHOTO JuHaMu4eckoro ooyuenus Kyol'Y https://openedu.kubsu.ru/
4. ba3a y4eOHBIX IUIAHOB, Y4€OHO-METOIUYECKHX KOMILJICKCOB, IMyOIMKAUi U KOH(pEpEHIHi
http://infoneeds.kubsu.ru/

5. DnexTponHbll apxuB nokymeHToB KyoI'Y http://docspace.kubsu.ru/

6. MeToanueckue ykazaHus 1Jisi 00y4arOmUXcsl 0 OCBOEHM IO JUCHMIIIIMHBI (MOILYJIs1)
Jleknus:

PaGora Ha nekuu SBISETCS OYEHb BaXXHBIM BHUJIOM CTYACHUYECKOM NEATEIbHOCTH AJIs
W3YYCHUS TUCIUILIMHBI, T.K. Ha JIEKIIUW IPOUCXOINT HE TOJBKO COOOIIEHNE HOBBIX 3HAHHMA, HO U
cucTeMaru3anus U 0000IIeHne HAKOIUIEHHBIX 3HaHUU, (OPMHUPOBAHUE HA UX OCHOBE HUJCHHBIX
B3TJISI0B, YOCKICHUH, MUPOBO33PEHHUS, PA3BUTHE TIO3HABATEIBHBIX M TPO(ECCHOHATBHBIX
uHTEpecoB. JIeKTOp OpUEHTUPYET CTyIEHTOB B yuyeOHOM marepuane. KpaTkue 3amnucu Jekuui
(KOHCIIEKTHUPOBAHKE) IOMOIa€T YCBOUTh MaTepual.

Hanucanme xoHCmekTa JIEKIMIA: KPaTKO, CXEMAaTUYHO, MOCIIEI0BATEIbHO (PUKCHPOBATH
OCHOBHBIC TIOJIOKEHUS, BBIBOJIBI, (OPMYIUPOBKH, OOOOIICHHS; TOMEYaTh Ba)KHBIC MBICIH,
BBIJICTISITH KITIOYEBBIE CI0BA, TEPMHUHBI. KOHCIIEKT JTydllle moApa3iesiaTh Ha MMyHKTHI, maparpadsl,
coOiromasi KpacHyl CTpoky. [IpwHIMIHAaIbHBIE MeECTa, OINpeaeiICHHs, (OPMYJIBI CISAYyeT
COMPOBOXKAATh 3aMEUAHUSIMU: «BAXKHO», «OCO0O0 BaXKHO», «XOPOIIO 3allOMHHUTH» M T.I. WU
MOMYEPKUBATh KpacHoW pydukoi. llemecooOpazHo pa3paboTarh COOCTBEHHYIO CHMBOJIHKY,
COKpAIIIEHUSI CIIOB, YTO IIO3BOJIUT CKOHIEHTPUPOBATH BHHUMAaHHWE HAa BAXKHBIX CBEACHMSIX.
[IpocnymmBanue U 3aNTUCh JEKIIMU MOKHO MPOU3BOIUTH MPH MTOMOIIK COBPEMEHHBIX YCTPOUCTB
(muktodoH, HOYTOYK, HETOyK u T.M.). PaboTas Hajg KOHCIEKTOM JIEKLMW, BCerja cleayeT
MCIIOJIb30BAaTh HE TOJIBKO YUCOHUK, HO H TY JIUTEPATyPy, KOTOPYIO JOTIOTHATEIHFHO PEKOMEHI0BAI
JIEKTOp, B TOM 4YHCIIe NEpUOAMYECKHE U3JaHUS COOTBETCTBYIOILIEH HampaBieHHOcTH. [lo
pe3yabTaTaM pabOThl ¢ KOHCIIEKTOM JICKIIUU CIIeAYyeT 0003HAYUTh BOMPOCKI, TEPMUHBI, MaTEpHAI,
KOTOpPBIM BBI3BIBAET TPYAHOCTH, MOMETUTh W TONBITATHCS HAWTH OTBET B PEKOMEHAYEMOM
nuteparype. Ecnmum caMocTosiTeNnbHO HE yaaeTrcss pa3oOpaThCsi B Marepualie, HeoOXOAUMO
chopMynupoBaTh BOMPOC W 3aJaTh MPENOJaBaTeNI0 Ha KOHCYNbTAllUM, Ha OOIICHUU B
KOHTaKTHBIE Yachl. JICKIIMOHHBIN MaTepHal sBIseTCs 0a30BBIM, C KOTOPOTO HEOOXOAMMO HavaTh
OCBOEHHME COOTBETCTBYIOIIETO pa3jesia Wi TeMbl. [11aH moAroTOBKY K JEKIIHMH:

— 03HAKOMMTBCS C TEMOU JIEKIINHU

— 03HAKOMMTHCS C IPETI0KEHHBIMUA BOIIPOCAMHU

— H3YYUTh COOTBETCTBYIOIINI MaTepHall

—  O03HAKOMHThKCS C JINTEPATypOH 1O TeEMe
JlabopaTopHbie padoThI

B nporniecce moaroroBku k 1abopatopHoit paboTe HEOOXOIUMO 03HAKOMUTHCS C paboyeit
IPOrpaMMOIl TUCIUIUIMHBI, TeMaMH M ITUTaHaMHU JaOOpaTOPHBIX 3aHATUN, YAensds ocoboe
BHUMaHHUE IEIIM W 3aJadaM, CTPYKTYpE€ H COJEPKaHWIO JUCIMIUIMHBI, TPOBECTH aHAJIN3
OCHOBHOU yueOHOU JIUTEpaTyphl, TOCIe 4ero paboTaTh ¢ PEKOMEHJIOBAHHOW JOMOIHUTENBHON
nutepatypoit. [Ipu yCTHOM BBICTYIUIEHHUH 10 KOHTPOJIBHBIM BOMPOCaM J1ab0paTOPHOTO 3aHSTHS
HY>KHO M3JIarath (He YMTaTh) MaTepHUal BBICTYIIEHUSI cBOOOIHO. HE00X011MMO KOHIIEHTPUPOBATh
CBOE BHUMaHHWE Ha TOM, YTO BBICTYIUIEHHE OOPAIeHO K ayUTOPHH, & HE K MPENo aBaTelio, T.K.
9TO 3HAYUMBIA acleKT MNPOQPEecCHOHANBHBIX KomreTeHIui. [lo okoHYaHWU IabOpPaTOPHOTO
3aHATHUS CIIEAyeT TTOBTOPUTDH BBIBOJIBI, CKOHCTPYHPOBAHHBIE B X0JI€ YCTHOTO OIMPOCa, MPOCTIEINB
JIOTUKY UX TMOCTPOEHHUs, OTMETHUB IOJIOKEHHUs, JeXKallue B UX OCHOBE. JlJi1 3TOro B TeueHue
ompoca APYrux yJamuxcs ciaeayeT aenaTh NToMeTKd. bosee Toro, B ciiydae HETOUYHOCTEH U (HIIN)
HEMOHMMAHHUs KaKoro-TubO BOMpoca NPOHACHHOTO MaTepuana cleayeT oOpaTHThcs K
MPENOIaBaTeNI0 I TIOJy4YeHHUs HEOoOXOMMMOW KOHCYJIbTAIlMA W Pa3bsICHEHUS BO3HUKIIEH
cutyaruu. Cxema MoAroTOBKH K JIaOOpaTOPHBIM paboTaM:

— O3HAKOMHTHCS C TEMOU, IIENIbI0 U 33ja4aMu PabOThI
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—  PaccMOTPETh MPEIOKEHHBIE BOMPOCHI

— HW3YYUTh JEKIHUOHHBIN MaTepHUall, OCHOBHYIO U JOTIOJHUTEIBHYIO JIUTEPATYPY

— O03HAKOMMTHCS C 33JJaHUSMH U XOJ0OM UX BBIIOJHEHUS

— O3HAKOMHTbHCS ¢ 000PYIOBaHUEM 3aHATHUS

—  BBINOJHUTD 33JIaHUSI B COOTBETCTBUH C XOJIOM PabOThI

— MHUCbMEHHO OQOPMUTDH BHITIOJHEHHYIO paboTy

— TIOABECTH UTOT U CHAEJIATh CTPYKTYPUPOBAHHBIE BHIBOJIbI
CamocrosiTesibHasi padoTa

CamocrosrenbHas paboTa CTyICHTOB JUCHUILUIMHE OCYIIECTBIISETCS C LENbIO YIITyOIeHus,
paclIMpeHHs,, CHCTEMAaTH3allMM W 3aKpPEIUICHUS IIOJYYEHHBIX TEOPETUUYECKUX 3HAHMIM,
(dbopMUPOBaHUS YMEHHUI HCTIOIB30BaTh JOKYMEHTAIMIO U CHCIHAIBHYIO JINTEPATYPY, Pa3BUTHI
MO3HABATENIbHBIX CIIOCOOHOCTEH M aKTUBHOCTH, a Takke (OPMHUPOBAHUS CAMOCTOSTEIILHOTO
MBIIUICHHS], CIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpPEaTH3alHH,
pa3BUTHS HCCIeNOBaTeNIbcKUX yMeHHi. Ilepen BbIMONHEHHEM CaMOCTOATENBHOW pPabOThI
HEO0OXOMMO YETKO MOHUMATh IEJIH U 337a4i padOThl, CPOKH BBIMOJHEHUS, OPUCHTUPOBOUYHBIN
00BeM, OCHOBHBIE TpeOOBaHMsI K pe3y/ibTaTaM paboThl, KpUTEPUU OILICHKU. BO BpeMsi BBITIOIHEHUS
CaMOCTOSITENIbHOM pa0OThl TPEMoJiaBaTesib MOXKET NPOBOJAUTH KOHCYyJIbTaluu. KoHTposb
pE3yNbTaTOB CaMOCTOSITENIbHON pPabOThl CTY/IEHTOB MOKET OCYIIECTBIATHCS B MUCHMEHHOM,
YCTHOH WJIM CMEIIAHHOH (opMme, ¢ TPEICTaBICHHEM IPOIyKTa TBOPYECKOH AESITeIbHOCTH
CTyneHTa. B kauecTBe opM M METOJIOB KOHTPOJII CAaMOCTOSITENIbHOI pabOThl CTYJIEHTOB MOTYT
OBITH UCITOJIB30BAHBI CEMUHAPCKUE 3aHATHUS, KOJUIOKBUYMBI, 3a4€ThI, TECTUPOBAHUE, CAMOOTYETHI,
KOHTpPOJIbHBIE paboThl U Ap. KputepusMu OLIEHKH pe3yJbTaTOB CaMOCTOSATEIbHOW pPadOThI
CTYyJIGHTa SIBIISIIOTCSI: YPOBEHb OCBOEHHUS CTYJEHTOM Y4YeOHOro MaTepHuaia, yMEHUs CTYIEHTa
UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS T[PU  BBINOJHEHUUM WHJMBUAYAIbHBIX 3aJaHUM;
000CHOBAaHHOCTh M YETKOCTh H3JIOKEHUS OTBETa; Oo(opMIIeHHE MaTepuana B COOTBETCTBHH C
TpeOOBAHUSIMU.
[1nan noAroToBKHU:

— H3YYUTh COOTBETCTBYIOIIMH JIEKIIMOHHBIN MaTepuan

— HW3YYUTh OCHOBHYIO JINTEPATYPY IO TEME

—  HW3YYUTH JOMOJHUTEIBHYIO JIUTEPATYPY MO TEME

— 0GOpMHUTH BBHIMOJHEHHYIO pPabOTy MHCHMEHHO WJIM B BHJE MPE3CHTAIMH B

3aBUCUMOCTH OT 3a/IaHUSI

— CcJenaTh CTPYKTYPUPOBAaHHbBIE BHIBObI
IMoaroroBka Kk 3auery

[Ipn monaroroBke K 3aueTy HEOOXOAMMO OPUEHTUPOBATHCS HAa KOHCHEKTHI JEKIIHMH,
pabouyio mporpaMmy JAUCIUIUIMHBI, HOPMAaTUBHYIO, YUEOHYIO M PEKOMEHIYEMYIO JTUTEPATypy.
OCHOBHOE B IOJITOTOBKE K CJIa4y€ 3au€Ta — 3TO MOBTOPEHUE BCETO MaTepuana AUCIUIUINHBL, 110
KOTOpPOMY HEOOXOIMMO caaBaTh 3a4eT. [Ipy moAroToBke K cpade 3auera Becb 00beM padOThI
HY>KHO pacnpeleisiTb paBHOMEPHO IO JHSIM, OTBEAEHHBIM JJisi MOATOTOBKHU, KOHTPOJIHUPOBATH
KaKJIbIH JIEHb BBITIOJIHEHHE HAMEUEHHON pa0oThl. B epro 1 moAroTOBKY K 3a4€Ty CTYACHT BHOBb
oOpartmaercs K yxe U3y4eHHOMY (MPOHJeHHOMY) y4eOHOMY MarepHany. 3adeT MPOBOIUTCS MO
BOIIPOCAM, OXBATHIBAIOIINM BECh IMPOWICHHBIA MaTepuall NUCIMIUIMHBI, BKJIIOYas BOIPOCHI,
OTBEJICHHBIE ISl CAMOCTOSITENIFHOTO HM3y4deHHs. [ ycHemHoW chaud yKazaHHble B paboueit
nporpamme (popMUpyeMBbIe KOMIETEHIIUA B PE3yIbTaTe OCBOCHHS TUCHIUILIINHBI JOJIKHBI OBITh
MPOJIEMOHCTPUPOBAHBI.

JIy1st ycrienmHoOM ciauu 3adera CTYACHTHI JOKHBI IOMHUTD CIIEAYIOIIEE:

— K OCHOBHBIM TMOHATHUSIM W KaTerOpHUsIM HY)KHO 3HAThb ONpPEAENEHHUs, KOTOpHIC
HEOOXOAMMO TIOHMMAaTh W YMETh TOSICHATB; NMPHU IMOJATOTOBKE K 3a4eTy TpeOyeTcss MOMHUMO
JEKIIMOHHOTO MaTrepuaia, TMpPOYUTaTh elle HEeCKOIbKO YYEOHHKOB 10 AHWCIMILIUHE,
JIOTIOJTHUTENbHBIE MCTOYHUKH, TPEIJIOKEHHBIE JUIsi HM3Y4YCHHS B CIHCKE JIMTEPATYPHI;
CEMHUHApPCKHE 3aHATHS CIHOCOOCTBYIOT IMONYYEHHIO OOJiee BBICOKOTO YpPOBHSI 3HAHMN M, Kak
CJIEJICTBUE, MOTYYEHHE 3aUeTa;



— TOTOBHUTHCS K 3a4€Ty HY)KHO HAYMHATH C IIEPBOM JICKIIMH U CEMHUHapa, a He BIOMPATh
TaK Ha3bIBAGMbIM «IITYpPMOBOW METOJ», MPU KOTOPOM MaTepuall 3aKpeIuIsieTCs B MaMATH 3a
HECKOJIPKO TIOCTIeTHUX YacoB M JHEH mepexa 3adeToM. [Ipu olleHMBaHWU 3HAHUI CTYICHTOB
IPEernoiaBaTesib PYKOBOJCTBYETCS, MPEXJE BCEro, CICAYIOUMMH KPUTEPUSIMH: NPaBUIBHOCTD
OTBETOB Ha BOMPOCH; IMOJHOTa M JIAKOHUYHOCTH OTBETA; CIIOCOOHOCTH IPABHIIBHO
KBATM(HUUUPOBATh (aKTBl M OOCTOSATENBCTBA, AHAIM3UPOBATH CTATHCTUYECKHE JaHHBIC;
OPHEHTHPOBAHME B JINTEPATYPE; 3HAHHE OCHOBHBIX MTPOOJIEM Y4eOHOM JUCIUILIHNHEL, TOHUMAaHUE
3HAYMMOCTH Y4eOHOW MUCHMIUIMHBI B CHUCTEME; JIOTUKA M apryMEHTUPOBAHHOCTb W3JIOKCHHUS;
KyJIbTypa oTBeTa. Takum 00pa3oM, NMpH MPOBEACHUH 3aUeTa MPEToaBaTeNb YASIsIeT BHUMAaHUE
HE TOJIBKO CO/IEPKAHUIO OTBETA, HO U (POPME €ro U3JI0KEHUSL.

7. MaTepuajbHO-TeXHUYECKOe o0ecniedeHHe M0 JTUCHHUIIJINHE (MOY.T10)

I[To Bcem BuaaM y4eOHOW MAEATENBHOCTH B pPaMKax TUCIMILIMHBI HUCIIOJIB3YIOTCS
ayJUTOPUH, KaOMHETHI U JIA0OPATOPUH, OCHAIIEHHBIC HEOOXOIUMBIM CHEIUATU3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAHUEM.

HaumenoBanue OcCHaIIEHHOCTh CIICHUANBHBIX | IlepedeHb JTUICH3HOHHOTO
CIENUAIBHBIX TIOMENIEHUH HOMEIIICHHI IPOrPAMMHOTO 00eCTICUCHHSI
VYueOnbie ayauropun st | MeGenb: yueOHas MeOesb Microsoft Windows
[IPOBEIECHUS 3aHgaTUl | TeXHUYecKne cpexnctBa | Microsoft Office
JIEKIIMOHHOI'O TUIIA oOyueHus:
9KpaH, POEKTOP, KOMITBIOTEP
VYueOnble ayauropun st | MeGenb: yueOHas MeOesb Microsoft Windows
npoBenenuss  aboparopHbix | TexHHUECKHE cpexacta | Microsoft Office
pabor. JlaGopatopusi 431, | oOy4yeHwUs:
429, 425 JKpaH, IPOCKTOP, KOMITBIOTEP
O6opynoBanue: J1a00paTopHOE
MOJICKYJISIPHO-OUOJIOTHUECKOE
o0opyI0BaHuE
JInst  caMOCTOSITENbHOW — paboOThl  OOYYAMONIMXCS  MPEAYCMOTPEHBI — MOMEIICHHUS,

YKOMIIJICKTOBAHHBIC CHGHI/IaJ'H/IBI/II)OBaHHOI\/’I MC6€HBIO, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM JO0CTyIa B AJIEKTPOHHYIO
nH()OPMaIMOHHO-00Pa30BaTENBHYIO CPE/ly YHUBEPCHUTETA.

Hayunoit Oubnuorexn)

HOJKIIIOYEHUEM K UH(pOPMAaIMOHHO-
KOMMYHUKalMOHHOW cetn «/HTepHET» H
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYI0 Cpeay 00pa3oBaTeIbHOMN
OpraHu3aluy, BeO-KaMephl,
KOMMYHHUKAITMOHHOE obopynoBaHue,
oOecrieunBaroIee JAOCTYN K CETH MHTEPHET
(mpoBoOJIHOE COENMHEHUE U OecIpoBOJIHOE
coeauHenue no texuonoruu Wi-Fi)

HaumeHoBaHue OcCHaIEeHHOCTh TIOMEUICHUH ISt [Tepeuenn
MOMEIICHUHN JUTST CaMOCTOATEIILHON paboThl 00YYAOIINXCS JIMIIEH3UOHHOTO
CaMOCTOSITEIILHON HPOrPaMMHOTO
paboThl 00YJAIOIITUXCS obecrieueHus
[Tomerienune s | MeGenb: yueOHas MmeOenb Microsoft Windows
CaMOCTOSITEIILHOU Kommekt crermanusupoBanHoii  mebenu: | Microsoft Office
paboThl O00YYAIOMIMXCS | KOMITBIOTEPHBIE CTOJIBI
(unTanbHBIN 3an | O6opynoBaHHE: KOMIIbIOTEpHAs] TEXHHUKA C




