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1 ITIOSICHUTEJIBHAS 3AIIUCKA

1.1 Heap AucuUIIMHBE: cPOPMUPOBATH (hyHIaAMEHTAIbHbIE 3HAHHSI O MOJIEKYJIIPHBIX OC-
HOBAaX H3HU, HEOOXOAUMBIX MTPU MOATOTOBKE COBPEMEHHOTO YUUTEIsl OMOJIOTHH.

1.2 Mecto aucuuniaunsl B crpykrype OOII: Juctumnnnaa «MosnekysipHas OM0JIoTus
OTHOCHUTCS K JUCLUHUIUIMHAM YacTH, (OpMUPYEMOIl ydacTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUH,
npeMETHOro MoAyJis 1o npogpwuno «buonorus» 6moka b1 (b1.B.01.05).

Copep:xaHue NUCHUIUIMHBI 0a3upyeTcsl Ha 3HAHUSIX XUMUU, IUTOJIOTUH, U3yUYEHHBIX Ha
OpeabIAYIINX Kypcax. MaTepuall TUCIHUILIMHBI IIMPOKO UCIOB3YETCs P U3yUYSHUH TUCIUILITNH
«®Dusnonorus KUBOTHBIX M 4YelloBeKa», «Dusmonorus pacreHuit», «llutoreneruxa», «I'eHe-
TUKa».

1.3 IncuuniinHa HanpaBJjieHa Ha ()OpMUPOBaHHUeE cJeayux komnerenuuii: [TK-2:

- [IK-2. Cioco0eH oCymecTBISTh MeJarornuecKyo NeATebHOCTD 110 MPOQMIEHBIM MPE/I-
MeTaM (JUCHUIUIMHAM, MOAYJISIM) B paMKax MporpaMM OCHOBHOT'O OOLIETr0 M CPeIHEro oOILIero
00pa30BaHusl, HHAMKATOPAMH JOCTH)KEHUS KOTOPOU SIBIISIFOTCS:

e [IK-2.1 ITIpumeHsieT OCHOBBI TeOpUHU (HyHIAMEHTATBHBIX U IPHUKIAJIHBIX Pa3/IesioB OHO-
noruu (OOTAaHHMKH, 300JIOTUH, MUKPOOHUOJIOTUH, TEHETUKH, OMOJIOTHH PAa3BUTHS, AaHATOMHUHU YEII0-
BeKa, (U3HOJIOTHH PACTEHUN U KUBOTHBIX, OOIIEH SKOJIOTUH, TEOPUHU IBOIIOIUN) I PEIICHUS
TEOPETUYECKHUX M MPAKTHYECKHX 33/1a4;

e [IK-2.2 [IpumMeHsieT OCHOBBI TEOpHH (YyHIAMEHTAIBHBIX U TPHUKJIAIHBIX pa3aesioB ecTe-
CTBEHHOHAYYHBIX JTUCIHUIUINH (XUMUU, PU3UKU, Teorpaduu) A TOHUMaHUs U 00bsICHEHUS OHO-
JIOTUYECKUX SBJIECHUN U MPOLIECCOB.

1.4 Tlepeuens NJIAHUPYEMBIX Pe3yJbTATOB 00yueHus. B pesynbrare u3ydeHus AuUCLU-
IUTMHBI CTYJCHT JOJDKEH

- 3HATh:

® XHMMHYECKHE OCHOBBI (DYHKIIMOHUPOBAHUS KHUBBIX CUCTEM;

® COCTaB M CBOICTBAa OCHOBHBIX MaKpOMOJIEKYJI, BXOAAIINX B COCTAB )KHBOTO OPTaHU3Ma;

® OCHOBHYIO JIOTMY MOJIEKYJISIPHON OMOJIOTUU U POJIb MAaKPOMOJIEKYJI B Peajlu3alluu Ie-
HETHUYeCKON MH(pOpMaIH;

® COBpPEMEHHBIC METO/IbI UCCIIEIOBAHUS )KUBOU MaTEpUU;

® METO/Ibl CTATUCTUYECKOM 00pabOTKH JaHHBIX M OLIEHKH JJOCTOBEPHOCTH PE3YJbTATOB;

yMeThb:

® TPOBOAMTH IKCIEPUMEHT C Y4aCTHEM MaKPOMOJIEKYJ, aHAJTH3UPOBATh PE3YIbTATHI U
JieNiaTh BBIBOJIBI 00 M3MEHEHUSX, IPOUCXOIAIINX B KHUBBIX CUCTEMAX;

BJIA/IETh:

® TIpPE/ICTaBICHUSIMH O MOJIEKYJISIPHBIX OCHOBAaX JKM3HU U O T€X KOHKPETHBIX IyTsX, KO-
TOPBIMH JKUBAs TPUPOJIA PEIIaeT BAKHEHIITNE 3aa9i XpaHEHHs], TIEpelavud ¥ PeaTn3ainuy reHeTH-
4yeckoil nHpopmaruu.

® COBPEMEHHBIMHU METOJIaMHU MOJIEKYJIAPHBIX UCCIIEIOBAHUI.

1.5 O6mas Tpy10eMKOCTh THCHUIIMHBI «MoseKyJasipHasi OMOJIOTHsD> COCTABISET 3
3adeTHbIX equHUIlsl (nanee — 3E) (108 yacos).

[Tporpamma mpemycMaTpuBaeT U3y4eHHE MaTepralla Ha JICKIUSIX U JJA00OPaTOPHBIX 3aHs-
tusx. [IpenycMorpena camocrosaTenbHas padoTa CTYICHTOB IO TeMaM U pazzenam. [Iposepka 3Ha-
HUI OCYIIECTBIISIETCS] PPOHTATBHO, WHANBHYaTHHO.

1.6 O6beM TUCHUILINHBI U BUABI Y4eOHOI 1eITe IbHOCTH

O0beM IMCUMIJIMHBI M BU/ABI Y4eOHOI JesiTeJIbHOCTH (04Hasi popma o0yueHust)

Bup yueOHoii padoThbl Bcero yacoB Cemectp 8
OO01mas Tpya0eMKOCTh 108 108
AynuTOpHBIE 3aHATHS 14 14
Jlexnun 6 6
JIaGopatopHble paboThI 8 8




Buja yueOHoii padoThl Bcero uacoB Cemectp 8
CamocrosiTenpHas pabora 90 90
By uTOroBoro KOHTpoJIs: 4 3aueT ¢ OLeHKOMI

2 YYEBHO-TEMATHUYECKOE IINIAHUPOBAHUE

2.1 Ounas ¢popma o0yueHus

YyeOHo-TeMaTHYeCKHIl IJIaH

HaumenoBanue
TeM (pa3aesioB)

AynutopHsble 3asaTusi | CamocTo-

Bcero
9aC0B Jleknuu

JlabopaTop- | ATeJbLHAA
HbIE paborta

1 |Pa3nen 1. BBenenue. [Ipenmer u 3amava mo-
nexyyspHoil Omonoruu. CoBpeMEHHBIE Me-
ToAbI uccnenoBanuii. Kietka — pyHKHOHAb-
Has eIUMHUIA XUBOTO. PasznencHue KieTod-
HBIX KOMIapTMEHTOB. Poiib BOABI U MUKpO-
Cpelbl B KOTOPOU (PYHKIIMOHUPYIOT MaKpOMO-
nekynbl. bydepusie pactBopbl. CTpoeHHe U
(GYHKIIUU  HAIMOJICKYJSIPHBIX KOMILUICKCOB.
Mem6pa#nsl. JIa6. pad. 1 XuMmuueckuii coctaB
KIeTku. Mertoasl skerpakuuu. Lentpudyru-
poBanue. Jlad. pao. 2. PactBopsl. Posib BobI
U MHKPOCPEIIBI B KOTOPOH (PYHKIIMOHUPYIOT
MakpomoJekyibl. bydepnsie pactBopsl. JIa6.
pao6. 3. Crnekrpodoromerpus. JIad. pabd. 4-5.
Xpomarorpadus. Jlad. pad. 6. Paznenenue
yrieBoaoB. JIa6. pa6. 7. Ctpoenue u QpyHK-
MM HaJMOJEKYJISAPHBIX KOMIUIEKCOB. MeM-
Opanbl. JIa6. pab. 8. Dnexrpodopes.

13 1

2 10

2 |Pa3zgen 2 CTpykTypHas opranu3zauus oe-
KOB. 1,2, 3 u4 crpykrypsl 6enkoB. dakTopsl,
OTIpeIeTISIONINE CTAOMIBHOCTH OETKOBOI MO-
nexynsl. JIa6. pad. 9-10. MeToas! oOHapyxe-
HuUs OenkoB (OMypeToBbIi, 3/¢. XpomaTorpa-
¢us). Jlad. pad. 11. PepMeHTHI.

19 1

3 [Pa3gen 3 CTpyKkTypa reHomMa npo- v 3yKa-
puot CoBpeMeHHBIE MTPEICTABICHUS O
CTPYKTYp€ HYKJIEHHOBBIX KUCIOT. ['eHsl. I'e-
Hetnueckuil kox [lepBuuHas u BTOpu4Has
crpykrypa IHK. /lunamMmu4yHOCTE TeHOMA.
Tpernunas crpykrypa JJHK. benku xpoma-
THHA U €ro ynakoBka. JIa0. pa0. 12: Beinene-
nue /THK u3 npoxokeii.

PuGonykiienHoBblie KucnoThl. X BUBL, CTpO-
eHue u Omosoruveckas poisb. Jlabd. pao. 13:
Bolaenenue, ruipoiaus U aHaJIn3 HYKJIEOTHI-
Horo cocraBa PHK. Jlab. pa6. 14: CexBeHu-
pOBaHUE.

19 1

4 | Pa3nen 4. MoJjiekyJ/isipHble MeXaHU3MBbI Tie-
peaayu reHeruyeckoi nHpopmauuu. bro-
cunte3 JIHK, PHK u 6enka. Buasr mepenoca
reHeTndeckoi nHpopmanuu. Oco6eHHOCTH

19 1




nepeaayn reHeTn4eckoi nHdopMaIu mpo-
kapuort. [1[[P-ananus. JIad. pad.15: Beine-
nenne JIHK u ee oOnapyxenue Meto1oM
[111P-ananu3za. Jlad. pa6.16: I1L[P-ananus.
OoOnapy:xenue Tpancreros. Jlao. pa6. 17.
Onekrpodope3 miazmuaHoi JJHK. JIa6. pab.
18. I'eneTHueCcKO€ JAKTUIOCKOIMPOBAHUE

Pa3gen 5. OcHOBHBIE MeXaHU3MBI KJIETOY-
HOW camoperyiasiuuu. OCHOBHBIE MeXa-
HU3MBl KJIETOYHOM camoperynauud. I[Ipo-
rpamma «['eHOM denoBeKa» M TEHETUYECKU
JIeTepMUHUpYyeMble Oose3Hn Bpennsie npu-
BBIUKH (JIKOTOJIM3M, HAPKOMAaHUS, KypeHHUe)
U UX BJIMSHHE HA OMOXUMHUYECKUE MPOIIECChI
B opranuzme. Jla6. pad. 19. Huzkomoneky-
JISPHBIE META0OJIUTHI

17

16

Pa3znen 6. MoJsiekyasipHasi 0MOJIOTHS KaK
OCHOBA 0MOTeXHOJ10ruM. OCHOBBI T€HETHYE-
CKOM MH)KeHepuHu. ['eHbl Mapkepsl. Moseky-
JIApHOE KJIoHupoBaHue. JIad. pao. 20. [Ipuro-
TOBJICHUE NIUTaTEIbHOMU cpenbl. JIad. pao. 21-
22. ITomydeHune KaJuTyCHOM TKaHU U3 JINCTHEB.

17

16

3a4der ¢ OLEeHKOI

4

UTOT'O

108

90

I/IHTepaKTI/IBHOC oﬁyt{elme o JTUCHUIIJIMHE

HaunumenoBanue Bun
TeM (pa3aesioB) 3aHs-
THSA

®opma
HHTEPAKTUBHOIO
3aHATHSA

Koa-Bo
4acoB

Pa3gea 1. Beegenne. Kierka — nie-
MEHTapHas eAMHHIIA KUBOTO.

JIK

Jlexnus-Oecena

Pa3nea 1. Beenenne. CoBpeMeHHbIE
MeTOo/bl nccnenoBanus. Jlaod. pao. S.
Xpomarorpadusi.

PaGota B ManbIx rpynmnax

Pa3nea 2. CTpyKkTypHasi opranmsa-
uus 6eakoB. CTpoeHHe riIo0yISIPHBIX
0eKoB

JIK

Jlekuus ¢ OIIMOKAMH

Pa3nen 3. CtpykTypa reHoma npo- u
3ykapuotT. CTpoeHHe HyKJIECHHOBBIX
KHCJIOT.

JIK

Jlekuus-nuckyccus

Pasnen 4. MouaekyispHbie Mexa-
HHU3MBbI NepeJadYd IeHeTHYeCKON WH-
¢opmannu. Perummkanusi.

JIK

Jlekuus-nuckyccus

Paznen 4. Mouekyasipabie Mexa-
HU3MBI NE€peaavu reHeTH4YeCcKoil MH-
¢popmanuu. JIa6. pa6. 15-16. [11{P-ana-
3

PaboTa B MaJibIx rpymnmnax

UTOoro

3 COIEP’)KAHME TEM (PA3/EJIOB)

Pasznen 1 Beenenue
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MornexynsipHasi OMOJIOTUSI M3y4yaeT SBJICHUS XU3HM HAa aTOMHO-MOJIEKYJSIPHOM YpPOBHE.
Llenu 1 3agaun MoneKynspHor Ouonorun. IIpeanocsuIky ee BOSHUKHOBEHUS. Pomb U1 pa3BUTHSA
OMOXMMUH, T€HETUKH, OMOTEXHOJIOIMH, IKOJIOTUH, MEIULMHBL, (PU3HOJIOTUH, CEIBCKOIO XO3sH-
CTBa U JIpyr'HX HayK.

Knerka — aneMeHTapHas €JMHULA )KUBOTO

CoBpeMeHHbIE TIPECTABICHNS 0 XUMUYECKOM COCTAaBE U CTPYKTYpe KiieTkU. OCHOBHOE Be-
LIECTBO LIUTOIJIa3Mbl — THAJIOILIa3Ma — BHYTPEHHSA Cpella KICTKH.

MemOpaHbl KJIETKH U uX GyHKIUU. MoJeKyssipHas opranu3anusi MeMOpaH: MOJeINb Tpex-
CJIOMHON TUIONPOTEUTHONM MEMOPaHbl, MO3aUYHO-KUAKOCTHAs (IMHAMUYECKas) MOJIENb.

DHJOIUIa3MaTHIECKasl CeTh, €€ CTPOeHUE M (QYHKIMH (CHHTE3 TOJIMCAXapUI0B U JHUINIOB,
HAKOIUICHNE U TPAHCIOPT 3THUX BELIECTB, N30JILMS U HEUTPAIU3aLUs BEIECTB, IOCTYAIONUX B
KJIETKY, Y4acCTHE B CHHTE3€ OCIIKOB).

Ponp xommiekca ["'oibku B cUHTE3€ BelECTB, 00Pa30BaHUU JIM30COM U (hOPMUPOBAHUU
IUIa3MaTHYECKOM MeMOpaHbl. XUMHUYECKasi OpraHu3alusl IM30COM U MX Y4acTHe BO BHYTPHKIIE-
TOYHOM IIepeBapUBAHUH ITHUIIH.

Crpoenne pubocom, UX XUMUYECKasi OpraHu3alis U yJyacTue B OnocuHTe3e OSJIKOB.

MHUTOXOHIpUM W UX XapakTepucThka (pa3mepsl, (opma, KOJIMYECTBO, JIOKAIMU3ALUs B
KJIETKE). YIIbTpacTpyKTypHasi OpraHu3alisi MUTOXOHIPHUIL: Hapy>KHAasi U BHyTPEHHsA1 MEMOpaHbI,
KPUCTBI, MaTpukc. OYHKIIMY MUTOXOHAPUH.

Tumel wacTux KJIETOK PaCTEHUM: XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOILIACTHI, IPOIUIA-
CTUIBI U UX (QyHKIMH. YIIBTPACTPyKTypa XJIOPOIUIACTOB: Hapy’>KHasi U BHYTPEHHSS MeMOpPaHBbI,
TpaHbl, MEXTPaHHbIE IIACTUHBI (MEMOpaHbl), MaTpUKC XJoporutactoB. CTpoeHHe MUKPOTPYOo-
YeK, UX XMMUYECKHI cOoCTaB U (DYHKIMU B KIIETKE.

Crpoenne u GyHKIMHU KIETOUYHOTO IeHTpa. Kietounoe siapo (pasmepsl, popma) U ero xu-
MUYECKHI COCTaB. 3HAYCHUE s/Ipa B )KU3HEAEATEINBHOCTU KIETKU. OCHOBHBIE CTPYKTYPHBIE KOM-
MOHEHTHI S/Ipa: AepHas 000JI04Ka, SACPHBIA COK, XPOMOCOMBI (XpOMATHH), SAPBIIIKO.

CoBpeMeHHbIE METO/bI UCCIIEOBAHUS MOJIEKYJIIPHOM OMOJIOIMU M MX 3HAYCHME JUIS U3Y-
YEHUs MOJIEKYJISIPHBIX OCHOB KU3HU. MUKpocKomus. Pojib CBETOBOr0 M 3J1IEKTPOHHOTO MUKPOCKO-
[IOB B M3Y4YE€HUH TOHKOW CTPYKTYpPBI KIETOK M HaJIMOJIEKYJISIpHBIX 0Opa3zoBaHuil. Mcnonb3oBanue
MeTOJ1a YJIbTpalleHTpU(yTUPOBaHUS AJIs pa3/IeeHNs OpraHesul U MaKpoMoJieKys. Buasl xpoma-
Torpaduu ¥ MpUMEHEHHe AJIs pa3esieHus: cMeceil. DnekTpodopes — HaJle)KHbIA MeTo hpaKIHo-
HUPOBaHUS O€JIKOB U HYKJIIEMHOBBIX KHCIIOT B 3JIEKTPUYECKOM 1oJie. M3yueHune KIeTOYHbIX MaK-
POMOJIEKYJI C TIOMOIIBIO AHTUTEN U paAuOaKTUBHBIX U30TONOB. [II[P-ananu3. OcHOBBI reHeTnye-
CKOM MHXEHEpUU: PECTPUKIMOHHBIN aHaIN3, KIOHUPOBaHHUE, THOpUIN3AINs, ONpeAe/IeHUE HyK-
neotuaHbix nocnenoBatenbHocTeil JIHK u PHK. Texnonorus pexombunatasix JTHK. UuCTpy-
MEHTBI T€HETUYECKUX MHKEHEPOB. XUMUYECKUN CUHTE3 T€HOB, CO3JJaHHE UCKYCCTBEHHBIX T'€He-
THYECKUX Mporpamm. Posb GnonH(OpMaTHKN B U3yYEHUU MOJIEKYJISIPHBIX OCHOB JKU3HU

Pa3nes 2 CtpykTypHasi opranusanusi 0eJIKOB

MeTtonbl 3nekTpodopesa U XxpoMarorpapuu B U3YYEHUU CTPYKTYpbl OeskoB. PeHTreHo-
CTPYKTYpHBIM aHanu3 OenkoB. CTpyKTypHBIE MOJENU MOJIMIENTHIHBIX OenkoB. Mozaenu monu-
nenTtuaoB [Tomunra u Kopu. Kondopmanrionnsie cBoiicTBa nonunentuaHbIx nenei. Ipoctpan-
CTBEHHOE CTPOEHUE CUHTETUYECKUX MTOJIUIIENTHIOB.

Kpucrannorpadpuueckuii ananus 06enkoB. PEeHTreHOCTpYKTYpHBII aHaiu3 Tiao0yIspHBIX
6enkoB. Helftponnas kpucraorpagus Oenkos.

DakTOPHI, ONIPEILISIONTNE CTA0MITFHOCTH OEITKOBOI MOJIeKyIbl. Bogopoansie cBsizu. Ban-
JIepBaaJIbCOBBI M 3JIEKTpOCcTaTHUECKUe B3auMoaencTBus. [ unpodoOHbie B3aumoseiictus. Mnen-
TA(UKanus BTOPHIHON CTPYKTYphl. CTaOmiIbHBIE KOH()OPMAIMOHHBIE COCTOSTHUS OekoB. HaTuB-
HOE U JIeHaTypUpPOBAaHHOE COCTOSTHUS 0esKoB. CynepBTOPUYHBIE CTPYKTYPHI U IOMEHHBI.
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Tpernunas cTpykTypa rinoOynsapHbix OenkoB. PacmmdpoBka TpeTHYHON CTPYKTYpHI TJI0-
OyJspHBIX OEJNKOB SKCIEpPUMEHTAIBHBIMU MeTonamu. banku nanusix. ['mapodobHOe sapo, 1mo-
JsipHas 000J104Ka, TOMEHHAs U CyObeAMHUYHAS CTPYKTYPbI O€IKOB. DMIUPUUYECKHE 3aKOHOMEP-
HOCTH CTPYKTYPBI OCIIKOB.

@onpunr 6enkoB. Ilpouecc camoopranuzanuu nosunenTuIHON nenu. CIOHTaHHOCTh U
CKOpOCTh (hOPMHUPOBAHUSI HATUBHOM CTPYyKTyphl. HampaBneHHOCTh cBOpauuBaHus. TepmMoauHa-
MHKa U KMHETHKa cBOpaunBaHus. Posib GesIKOB cemelicTBa IanepoHOB B MOAJEPKAHUN TPETUY-
HOU CTPYKTYpBI OEITKOB. DKCIIEpUMEHTAIbHOE U3YUCHNE U MOJIENIN YKIaaku. Pacyer mpocrpan-
CTBEHHOM CTPYKTYpbI INIOOYJIAPHBIX OEIKOB HAa OCHOBE MOJEIMPOBAHMS MIPOLEcCa CaMOOPraHu-
3anuu. CBS3b CTPYKTYPBI U (YHKIIUU OEIIKOB.

@depMeHTBI IPOCTHIE U CIOKHBIE. 3aBUCUMOCTb UX CTPOEHUS U QyHKIMNA. MHOKECTBEHHbIE
(dopMbI PepMEHTOB.

DBoIOLMS OEJIKOB.

Pazgean 3 CTpyKkTypa reHomMa npo- u 3yKapuort

XpOMOCOMBI — OCHOBHBIE CTPYKTYpPHbIE M ()YHKIIMOHAJIbHBIE KOMIIOHEHTHI siipa. CocTaB U
CTPYKTYpa XpoMaTHHA. XMMHUYECKasi OpraHu3alHs: HyKJICMHOBbIE KMCIOThI U Oenku. Mcropus o1-
KPBITHS U U3yYEHHs HyKJIEMHOBBIX KUCIOT. Jloka3zarenbcTBa renernueckor ponn JJTHK. Meroast
€€ SKCTPAKLIMU U3 OMOJIOTMYECKOro MaTepualia U CrocoObl JeNpOTEHHU3AINH.

JIHK — HOCHUTENh HAcleACTBEeHHON mH(pOpManuu u u3MeHIHBOCTH. COBpEMEHHBIE MPEJI-
CTaBJICHUSI O CTPYKType reHa. UTo Takoe reH ¢ reHeTHYeCKoi, OMOXMMHUYECKON U MOJIEKYJISIPHOM
ToueK 3peHusi. LleHTpanbHas 1orMa MOJIEKYJISIPHONH OWMOJIOTHH. DBOIIIOLUS TTOHITHS OJUH T€H —
onuH ¢pepmenT. [Ipobiiema renernyeckoro koga. OCHOBHbIE 3Tanbl €ro uzyueHus. O0mue cBoii-
CTBA F€HETUYECKOT0 Koaa. ['unore3a kayanus. PHK-aMHHOKHUCIIOTHBIN KOA.

[TepBuunas crpykrypa JHK. [TonunyprHoBble U NOAMNUPUMUIMHOBBIE (hparMeHTHl B MO-
nekynax JJHK u ux conouennocts. Pabotsr A.H. benosepckoro. CekBenuponanue JJHK.

Crpyxkrypa renomoB npokapuot. JJHK n PHK comepkamume Bupycel u ¢aru. CtpoeHue
Hykieoruaa. KaprupoBanue xpomocom Oakrepuit u ¢aros. [Inasmunel. CTpoeHre BUPYCOB U HX
kiaccupukanus. [IpoHuKHOBEHHE BUPYCOB B KIIETKY.

CtpyKTypa 3yKapHOTUYECKHX IT'€HOB. Y HUKaJbHbIe reHbl. [loBTOpSsItomuecs reusl U ux Ouo-
JIoTHYECKasl poib. YMEpPEHHO MoBTOpsAromuecs nocienosarenbHocTd. CaremnmurtHas JJHK. Ila-
auHApoMbl. [IpepbiBUCTOE CTpOEHUE T'eHOB. 3HAYE€HHE UX B SBOJIIOIIMH.

[TonBUKHBIE TEHETUYECKHE IIEMEHTHI T€HOMA MPOKAPHOT U DYKapuOT U IBOJIIOLUS T€HO-
MOB. bakTepuanbHble 1a3MHIBL, |S-3211eMEHTHI, TPAaHCTIO30HBI OAKTEPHA U KOHIIETIIIHSI «3TOUCTH-
yeckoil JJHK». O6pa3oBanue KoMHTErpaToB. MexaHu3M nepemMernieHus MOOUIbHBIX AJIEMEHTOB
OaxTepuii. D1eMeHThl TEHOMA 3YKapHOT, IPEICTaBISAIONINEe COO0M MPOAYKT 0OpaTHON TPAHCKPHII-
un kietounslx PHK (perpono3ons! u nceBnorenst). [1oBrukHbBIE 3IEMEHTHI C ATUHHBIMH KOH-
LIEBBIMH MTOBTOpPaMH (PETPOTPAHCIIO30HbI). MOJIEKY I pHbIE OCHOBBI MyTallUi M KaHIIEpOTeHe3a.
MexaHu3Mbl UHAYKIMH OIyXOJIEBOH TpaHCPOpMalMU KJIETKU. AMONTO3 — MporpaMMHUpyeMas
KJIETOYHAas TUOElb.
I'omeosucHsle rensl. Heanepusie renomsl. JJHK Mutoxonapuii 1 Xi10pomiacTos.
Bropuunas crpykrypa AHK. IIpasuia 3. Yapradda. Mogens nporinoii cnupanu JTHK Ix.
Yorcona n @. Kpuka. [TpyHINN KOMITIEMEHTAPHOCTH ITyPUHOBBIX U MHPUMHUIMHOBBIX OCHOBAaHUN
ctpykrype IAHK. IIpupona cun, ynepxkuparomux monexkyny JJHK B GucnupaibHOM COCTOSHUU.
[Tomumopdusm aBoiinoii cnupanu JJHK.
Odusuko-xnmuueckue csorictsa JJHK. MonekyisipHas macca, BA3KOCTh, ONTHYECKUE CBOM-
CTBa, TUIIOXPOMHBIH 3¢ ekT, ynpyrocts. Jlenaryparus wnu masneraue mosieky JJHK. ITnaByuas
IJIOTHOCTh. MeTo1 peacconauy B M3y4eHUU T€HOMA DYKapHoT.
Tpernunas crpykrypa JIHK Oakrepuii u BupycoB. Cepxcrnupanuzanus. TperndHas
crpykrypa JJHK 1 ocobeHHOCTH Opranu3amniu XpoMaTHHA B 9YKAPUOTHIECKUX KIIeTKaX. | MCTOHBI
U HeructoHoBble Oenku. Hykinecomsl. Opranusanus Hyki1eocoMHbIX (pubpumn. Konnencanus
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XpoMaTHHa U €ro IOMeHHas opranuzanus. Meradasasie XxpoMocoMbl. CTPyKTypa akTUBHOTO XPO-
MaTuHa. [IoHsATHE O reTepo- U 3yXpOMaTHHE.

PuGonyknennoBsie kuciothl, ux kinaccudukamus (TPHK, pPHK, uPHK, sPHK, sBPHK).
CpaBHuTtenbHas xapaktepuctuka Buaos PHK no monekynspHoii macce, HyKJI€0TaJHOMY COCTaBy,
nokanuzauuu U pyakuusam. TPHK, meroas! ux Beiienenus u gppakunonupoBanus. Mzoaknenrop-
Hele TPHK. Munopnsie ocnoBanus TPHK u ux 3nauenue. Ilepsuunas crpykrypa TPHK, paboTsl
A.A. baeBa. Bropuunas crpykrypa TPHK (Monens «kieBepHbIi JTUCT»); GyHKIIMOHAIBHOE 3HA-
yeHue HeKoTopbIX ydyacTkoB TPHK, BbIsiBIeHHOE MeTo10M «Xupypruu Mosekym» (B. A. DHrenb-
rapa, A.A. bae). Tpetuunas crpyktypa TPHK 1o maHHBIM peHTTEHOCTPYKTYPHOTO aHAJIU3a KPH-
craunueckux npenaparos, pPHK, ee conepxanue u nokanuzanus B kierke. Buast pPHK (23-
28S, 16-18S u 5S) u ux ¢pynknuu. [lepsuunas crpykrypa 5S pPHK u 16S pPHK. 3akonomepHo-
CTH IIEPBUYHOM CTPYKTYpPbI BEICOKOMOJIEKYJIIpHBIX pPHK; BTOpruHas u TpeTudHas UX CTPYKTYPBI
(pubocombl A.C. Cnimpuna). u”PHK, ucropus ee oxpoitus (A.H. benosepckuiit u A.C. Cnupun).
XapakTepHble ocobeHHOCTH (MonekysipHas Macca, JIHK-nmomobue, OpicTpas 0OMEHUBaEMOCTb )
6akrepuansHo ”PHK. CotictBa nPHK Beictinx opranusmos. nPHK kak maTtpuma mis crienu-
¢dudeckoro ouocunresa 6enkoB. Anepuas PHK, monekynspras macca, tokanu3anus B siipe. Bu-
pycuble u harossie PHK, ycniexu B uccienoBanuu ux ctpyktypsl 1 Gpyakuuu. Hossiii kinace PHK,
PeryIMpyroIMX aKTUBHOCT (DEPMEHTOB.

Pa3nesn 4 Mosekyasipabie MeXaHU3MBbI NlepeJadyu HacJIeACTBeHHO nHGopMauuu

ITepenoc BemecTBa, sHEpruy U HHGopManuu. Buapsl nepenaun reHeTuueckoi nHpoMauu
(penuMKanys, TPAaHCKPUIILKS U TPAHCIISILMS) U UX MAaTPUYHBIA MEXaHU3M.

buocunTe3 nHykiienHoBbIx kuciotT (pernkanus JJHK). KoncepBatuBHbIi U nosnykoHcep-
BaTtuBHBIN Mexanu3M perunkanuu [JHK (pabotst M. Mesenbcona u Cranst). KomrmemeHnTapHblii
MeXaHU3M, o0ecredeHre crueliuGUuIHOCTH BOCIPOU3BEACHUS NEPBUYHOM CTPYKTYpPbI IPU OMOCHH-
tese JIHK.

JHK-nonumepasbl u ux GyHKuuu. OCHOBHBIE NPUHIMIBI peIIMKauy. MHunmanus me-
nieit JIHK. Pacniieranue nBoitnon cnimpanu JIHK B Xo1e perunkannu. benku, npuHUMaronme yqa-
cTHe B MHULMAIMU. Pois ipaiiMepa. DTar 310Hraluy 1 NpepbIBUCTHIN (4enHouHbI) cunTes3 JJHK,
¢parmenTs Oxazaku. JJHK-nurassl. Perumrcoma. [oBpexnenus u penapauust JTHK. Metunupo-
BaHue U pectpukuus. Perumkanus paznuunelx JJHK u e€ perymsanus. TenomepHsle nocienosa-
tenpHOCTH JIHK.

IToBpexnenus u penapanus JJHK.

buocunTes puboHykiIenHOBBIX KUCIOT (TpaHckpunuus). Ctpoenne u ¢pynkuuun PHK-mo-
aumepasbl. Poiap mpoMOTOpHBIX ydacTKOB onepoHa. Llukn tpanckpunuuu (casspiBanue ¢ JHK,
nHunuanus nenu PHK, snonramnus, TepmuHarus).

CrpyKTypa TpaHCKPUIITOHOB U PETYJIALNS TPAHCKPUIILIMK Y IIPO- U dyKapuoT. [Iporieccunr
NEPBUYHBIX TPAHCKPUITOB. Pa3nuuue nporeccuHra npokapuoT U 3yKapuoT. IlomunucTpoHHbIi
mexanu3Mm ounocuntesa PHK. Madpopmocomsr (padotst A.C. Ciuprna) u uHGopMoMepsl (paboThl
I'.Il. T'eopruena) kak nepBu4HbIe POpPMBI CymiecTBoBaHUsI HOBooOpazoBaHHbIXx PHK. Crutaiicuar
u ero Bujbl. Pu6o3umbr. O6paTHast TpaHCKPUIILIUS.

buocunTes 6enka B kieTke. MaTpuuHbII 1 HEMAaTPUYHBIA MEXaHU3MBbI U KX COOTHOILIEHUE.
Crpoenuie 1 QyHKIUU pUOOCOM. AMUHOAIMIBHBINA U MEITTUMIBHBINA HEHTPhl. AKTUBALMS aMU-
HOKHCIIOT U cBsi3biBaHME uX ¢ onpeneneHHbiMu TPHK. Xapakrepucruka amunoannn TPHK-cun-
TeTa3: MOJIEKYJspHas Macca, CHelU(PUYHOCTh, JJAOMIBHOCTh, YUCIO 00OPOTOB, JIOKAIU3AIU B
KJIETKE, aJUI0CTepUUecKas peryamnus aktTuBHOCTH ripu nocpeactse TPHK. Amunoarnun-TPHK, nx
CTPYKTYpa, cBoOicTBa U (QyHKUUHU. benkoBele (hakTopel OMocHMHTE3a Oesika. JTan MHUIUALMU U
00pa3zoBaHue TPAHCIUPYIOMIEH PUOOCOMEI.

Oransl anoHranuu. [Tocrymnenne amunoaunin-TPHK B pubocomy. Konon - antukomoHo-
BO€ B3amMozeicTBue. Peakuus tpaHcnentuaupoBanus. Ee xumusm u sHepretuka. TpaHcimoka-
nus. [lepensmxenne MaTpuLbl pu TpaHcinokauuu. Tepm u Hauusa. KogoHbel TepMUHALM U TIOCTIE-
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JOBaTeNbHOCTh cOOBITHH. [locTTpaHCHsAIMOHHBIE H3MEHEHUS (CBOpaYUBaHUE, KOMIAPTMEHTANIN-
3anust 1 Moaudukaims 6enkoB). CuHTe3 Koyuiarena. beiakoBas nHxeHepus. BHEKIETOUHBIN CHH-
Te3 OEJIKOB.

[lepenaua HacneCTBEHHON MH(POPMALIUU y IPOKAPHOT. TPAaHCKPUIIIHS M PEIUINKALIUS Te-
Hernueckoro matepuana. JJHK u PHK conepkamue BupycoB. PekoMOuHaIuUs y MUKpOOpTaHU3-
MoB. Tparcdopmarus, TpaHCIYKIKS, KOHBIOTAIIMSI U 1X 0COOCHHOCTH. DTHCOMBI OaKTEPHIA.

Pa3znesn S OcHOBHBIE MEXaHU3MbI KJIETOYHOI caMoOperyJJasiiuu

VYpOBHH peryJisiliuil KU3HEHHBIX MPOIECCOB B JKUBOM MPHUPOJIE: META0OIUTHBIN, ONEPOH-
HBIi, KJIETOYHBIN, OPraHU3MEHHBIN U MOMYJISILIUOHHBIN.

MeTaboaUTHBIN ypOBEHD PETYIISAIUH. Perynsnus ¢epMeHTaTUBHBIX MPOIIECCOB 3a CUET U3-
MEHEHHS] aKTUBHOCTH (pepMEeHTOB: Hecnenuduueckas (temneparypa, pH, noHHas cuna u 1.1.) U
cnennduyeckas (M30CTepHUUECKas U aJUIOCTEpUUECKas), perysinus oOMeHa cuHTe3a (epMEHTOB
(MHIYKIUS ¥ PETIPECcCus).

Oneponnblii ypoBeHb peryisinuu. Ctpoenue orepona. Poiabs mpoMoTopa, orepaTopa u reHa
perynaropa. JHXxaHcepbl. MexaHu3M JeHCTBUS JIAKTO3HOTO onepoHa. KarabonuTtHas penpeccust
u posib TAM®. MexaHu3m AeHCTBHsI TpUITOPAHOBOTO oniepoHa. Artenyanus. [Ipunmmn obpat-
HOM CBSI3U B PETYJISIIUU OOMEHA BEIECTB.

Knerounslii ypoBeHb peryisiuuu. [IpoHMIaeMoCTh IMIa3MaTUYECKOM M KIETOYHOM MEM-
Opan. Tpancnopt MeTabOIUTOB B KJETKE. SAepHO-IIUTOIIa3MATUYECKUE OTHOIICHHUS B KIIETKE.
Perymsinus skcnpeccny reHOB IyTeM allbTEpHATUBHOIO CIUIaicHHra. TpaHc-cruraiicusr. Peryis-
LU [IPU TPAHCIALMY U IOCTTPAHCIALIMOHHOM YPOBHE.

banky HyKJIIEOTHIHBIX ITOCIIEIOBATEIBLHOCTEM, Iporpamma «I'eHoM yenoBeka». I'eHoMHas
nakTuiockonus. ['enetndecku nerepmuHupyemele Oonesnu. [loapasnenenue Oose3Hei B cOOT-
BETCTBHHU C YPOBHEM CTPYKTYPHBIX MOBpEXIECHHHA. 3a001eBaHMsI, 00YCIOBICHHBIC TTOBPEKICHH-
SAMHM Ha YPOBHE OTIEJIbHBIX I'€HOB. HapyIlieHus 3KCIpeccuu reHOB Ha pa3jIMYHbIX YPOBHSIX Kak
IIPUYMHA HACJEACTBEHHBIX OoJie3Hel. ['eHHbIN, TPaHCKPUIIIIMOHHBIN, TPAHCISIIMOHHBIN U TOCT-
TPAHCIISIHUOHHBIA YPOBHH.

Paznen 6. MoJsiekyJasipHasi 0M0JI0THSI KAK OCHOBA OMOTEXHOJIOTHHU

OcHOBHBIE 3TalNbl U HaNpaBICHUS Pa3BUTHS OMOTEXHONIOTHMH. OOBEKTHl OMOTEXHOJIOTUU
(BUpYCHI 1 OaKTepHH, BBICIINE PACTEHHS M )KUBOTHBIC in Vivo U in Vitro).

Krnerounas u TkaHeBast MH)KeHepUsl pacTeHU. KieTka kak OCHOBa *KH3HU OMOJIOTHYe-
ckux 00bekToB. KammycHble KynbTypsl pacTeHnil. CycrieH3MOHHbIE KYJIbTYpbl pacTeHuil. M3zonu-
poBaHHbIE POTOIIAcThl. MopdoreHes B KJIETOYHBIX KYJIbTypax pacTeHuid. KioHanbHOE MUKPO-
Pa3MHOKEHUE PACTEHUH U €ro MPaKTUYECKOE IPUMEHEHNE. MeToIbl KJIETOYHON NHXKEHEPUHU
pacTeHMi B yCKOPEHUH CEeJIEKIIMOHHOTO Ipoliecca. BcromorarenbHble METOBI in VItro B celek-
UK pacteHuil. OCHOBHBIE METOJIBI in Vitro B cenekiuu pacteHuil. Komneknuu u kpuobaHku Kie-
TOYHBIX KYJbTYp

MounekysipHble OCHOBBI T€HETHUECKON MHKeHepuH. DPepMmeHThl. OnpeneneHue HyKIeo-
TUIHOU mocnenoBarenbHOCTH (cekBeHupoBanue) JIHK. KoncrpyupoBanue pparMeHTOB peKoM-
6unanTHbIX [IHK («cmmBkay). ['mGpuauszanus — MeTo BBIABICHUS cEM(PUUECKHX MOCIe10Ba-
TenbHOCTEN HykaeoTu0B. Metozas! kinonuposanus JAHK (knonuposanue /IHK in vivo, ammuiu-
¢ukanusa JIHK in vitro). BBegenne HoBoro (peKOMOMHAHTHOTO) T'eHA B KJIETKY. MeTO bl MPSMOTO
NepeHoca reHoB B KIIETKY.

OcCHOBHBIE 3TaIlbl CO3/JaHUS TPAHCTEHHBIX OPraHU3MOB. [ eHeTHUeCcKass HHXKXEHEpUs Ipo-
KapuoT M DYKapHOT (PaCTeHUI U KUBOTHBIX). JlOCTHIKEHNS T€HETUYECKON MHKEHEPHUH PACTEHUN
(n3MeHeHNe MHUIIEBOI IEHHOCTH pacTeHHH, CO3/IaHie TePOHIINA0YCTONYMBBIX PACTEHUH, TOBBI-
[IEHHE YCTONYMBOCTh K HACEKOMBIM, K CTPECCOBBIM YCIIOBUSAM, 3PPEKTUBHOCTH OMOIOTHYECKON
a3oTdukcanuyu 1 HOTOCHHTE3a, U3MEHEHUE OKPACKH LIBETKOB Y JIEKOPATHUBHBIX PACTCHUMH, pery-
JSIUSL CPOKOB CO3PEBAHUS U XPaHEHHUsI I1JI0]I0B, MOBBIIIEHNE YPOKaHHOCTHU, PETYJISLUs CKOPO-
CTH POCTa) ¥ )KUBOTHBIX (TPaHCT€HHBIE )KUBOTHBIE KaK MOJIEIH HACJIEICTBEHHBIX 3a00JIeBaHUA
YyeJI0BeKa, TPAHCT€HHbIE )KUBOTHBIE C BBIKJIIFOUEHHBIMH FeHaMH (T€HHbBIN HOKAyT), FeHeTUYeCcKas
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TpaHchopMarms COMaTHUYESCKUX KIECTOK KHBOTHBIX, KJIOHUPOBAHKE KMBOTHBIX ). PeakTupoBa-
uue reaoma. Texuomorua CRISPR-Cas-9.

OCHOBBI IIPOMBIIIICHHON OHOTEXHOJIOTHH M MOJYYCHHE TIEPBUYHBIX (OCIKOBBIE IIPO-
JYKTbI, AMUHOKHCIIOTBI, TOPMOHBI, HHCYJINH, BUTAMHHBI, HHTEPHEPOHbI, BAKIIMHBI, aHTHOHO-
THUKH) ¥ BTOPHYHBIX METAOOJIUTOB. DH3UMATHUYCCKast HHxKeHepHs. IMMoOuIn3oBaHHbIe (ep-
MEHTBI. BUOCEHCOpBI U OMOYHIIBI.

DKosorndyeckas OMOTeXHOI0rHs (YTHIN3AIUS TBEPABIX OTXOI0B, OYUCTKA CTOYHBIX BOJI U
ra30BO3/IYIIHBIX BBEIOPOCOB, Oropemenuaiusi). OCHOBHBbIC HAIPaBJICHUS Pa3BUTHS HAHOOMOTEX-
HOJIOTHH U BO3MOKHBIE PHCKH, CBSI3aHHBIC C X UCIIOJIb30BAHUEM.

brobe30macHOCTh U rOCYy1apCTBEHHBIN KOHTPOJIb.

4 METOANYECKHUE PEKOMEHJAIMHU U (MJIN) YKAZAHUA 1JIAA CTYJAEHTOB
1O U3YYEHUIO JTUCHUITJIMHBbI

HucnuninHa «MosekynspHas OMONIOTHA» pa3BUBAeT IO3HABATENIbHBIH HHTEpPEC CTY-
JIEHTOB B o0acTu 6nojoruu Ha 0aze (yHAaMEHTAIbHBIX XUMHUECKHX 3HaHui. [Ipu ero mpo-
BEJICHUN HIMPOKO UCIONb3YIOTCS MEKIIPEIMETHBIE CBA3H.

HckmounTenbHas IMHAMUYHOCTb Pa3BUTHUS MOJIEKYJIIPHOM OMOJIOrMU 00yCI1aBiIMBaET M0-
CTOSIHHYIO pa0OTy CTYAEHTa C JONOJIHUTENbHBIM MaTepUaIoM. 3a MOCIEAHNUE 01kl IPOU30LLIN
OTPOMHBIE C/IBUTY B U3YUYEHUHU CTPOCHUS U QYHKIUI COETMHEHHI, COCTaBISIOUX OCHOBY KUBOM
matepuu. [ToaToMy npu MoAroToBKe K 3aHATHSIM HEOOXOAUMO OOJIbIIIE YICIUTh BHUMAHUS CTPO-
€HUIO HYKJIEHHOBBIX KHCIIOT, KAK HOCUTEJIEH XKU3HH, a TAKXKE Ha IPUHIUI KOMIIJIEMEHTApHOCTHU B
CTPOECHUU HYKJIEMHOBBIX KMCJIOT U €r0 3Haue€HHe B MaTPUYHOM OMOCUHTE3€ IPUPOJIHBIX MOJIUME-
pOB.

OO6patuth 0c060€ BHUMAaHNE Ha Pa3BUTHE HOBBIX HAIPABJICHUN B MOJIEKYJIIPHON OHOJIO-
UM, (B MEAUILIMHE — HACJIEJICTBEHHbIE 00JIE3HU U OMOXMMHUYECKasl IMarHOCTUKA, B CEJIbCKOM XO-
3qiCcTBE — OMOXMMHUYECKas MacloOpTU3alMsl F€HETHYeCKoro (oHa, HKOJOrHUecKass OMOXUMHMUS,
KJIETOYHAs! MHKEHEPUS TPAHCTEHHbIE OPraHU3Mbl, B IPOMBILIUIEHHOM IIPOU3BOJICTBE — MHXKEHEP-
Hasi SH3UMOJIOT U1, MUKPOOHOIOTMYECKUI CUHTE3, HAHOTEXHOJIOTHH).

Baxwneiimeit popmoii 1eATEIbHOCTH CTYACHTA SBJISIETCS BBIMIOJIHEHHE JTAOOPAaTOPHBIX pa-
60T. BHeipeH1ne COBpEMEHHBIX METOJI0B UCCIIEI0BAaHMSI B OMOXUMHUU TpeOyeT COBPEMEHHOT0 000-
pPYZIOBaHUS ¥ BBICOKOTOYHBIX IPUOOPOB, YMEHUSI KBAIU(PUIIMPOBAHHO IIPOBECTH UCCIIEI0BAHUE.

B naGopatopHblif MPaKTHKyM BKJIIOUEHBI TaKHME COBPEMEHHbIE METOJIbl UCCIIEI0OBaHUN B
MOJIEKYJISIPHOI OMOJIOTHH KakK LeHTpUu(dyrupoBaHue, OTOKOIOPUMETPHS, dIEKTpodope3, Xxpoma-
torpadus, [TIP-ananu3. CTyAeHT JOKEH Ha 3aHATHUAX IO MOJIEKYJISIpPHON OMOJIOTUU HE TOJBKO
BBITNOJHATH J1a00paTOpHy0 paboTy, HO U MPAaBUIBHO MHTEPIPETUPOBATH MOTYUYEHHbIE PE3YIIb-
taTbl. HeoOX0uMo 1Mo KakJ10i TeMe NOArOTOBUTh TEOPETUUECKU MaTepuall, B TOM YUCIIE Mpo-
YUTaTh JOMOJHUTEIbHYIO JUTEepaTypy. s pa3BUTHS caMOCTOSATENbHONW pabOThl CTYIEHTOB K
KaX/IOMY 3aHSATHUIO pa3paboTaHbl CEpUH 3aJaHUM, B KOTOPBIX MpeIaraeTcsi N3y4eHUe CI0KHOTO
¢dakTryeckoro marepuana. Ha kaxJIoMm 3aHATUM OCYLIECTBISETCS CaMOKOHTPOJIb, B KOTOPBIN
BKJIIOYEHBI 0a30BbIE BOIIPOCHI Kypca.

CamocrosiTenbHass paboTa MPOBOJUTCS C II€JIbI0 YIUIyOJI€HUS 3HAaHUW MO JUCUUIUIMHE U
IIPElyCMAaTPUBAET UTEHUE CTYyAEHTaMU PEKOMEHJOBAHHOM JINTEPATYPhl U YCBOCHHE TEOPETHYE-
CKOT0 MaTepuaia JUCLUILINHBI, TOATOTOBKY K JJAOOPATOPHBIM pab0TaM, BBIITOJHEHHUIO TECTOBBIX
3a/laHui ¥ claue 3ayeTa.

BaxkHpIMU B H3y4YeHHH COBPEMEHHOMN MOJIEKYJISIpHOM OMoIoruu ABISOTCS punocodpckue,
COLMAJIbHBIE U MOPAJIbHO-3TUYECKHE ACTIEKThI, TAKHE KaK MpobJemMa CyITHOCTH KU3HH, MepCIeK-
TUBBI Pa3BUTHUS T'€HETHUECKON MHXEHEPUHU, MaHUITYJILUN T€HaMH, OpraHu3alys 310pOBOro 00-
pasa >KU3HHU, KOTOpble 00ecTeunBa0T HEOOXOAUMBIA YPOBEHb MOJATOTOBKU OYyIyIIUX yUUTEIeH
JUISL TIPETIOJIaBaHus B CPEIHEN IIKOJIE.

JUia pacmMpeHus 3HaHUU 0 AMCLMIIIIMHE PEKOMEHAYETCS MCIoJb30BaTh MHTepHET-pe-
CYpCBI: IPOBOJUTH MOUCK HH(OPMALIUK B PEKOMEHIOBaHHBIX HIKE 0a3axX JaHHBIX.

YueGHO-MeTOAHYECKOE 00ecTieYeHHEe CAMOCTONITeNIbHOI PaGoThI CTYAeHTOB MO AUCIUIIJIHHE
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KonnuectBo ya-
HaunmeHoBaHue ®opMBbI/BHIBI CAMOCTOSITEILHOM pa- €08, B cooTRET"
Ne CTBHMH C Y4eOHO-
pa3aena (TemMbl) 00ThbI TeMATHYECKHM
IJIAHOM
1. Pa3znea 1. Beeaenmue. N3yuenrne OCHOBHOW W JOTMOJHUTEIHHOM 10
auTeparypsl. BelnojgHeHne NHUCbMEHHOU
CaMOCTOSATENIbHOW  paboTel  (cepum).
Odopmnenue tabopaTopHbix padoT. [os-
rOTOBKa OTYeTa Mo JabopaTopHbIM pabdo-
tam. [ToIroToBKa K TECTUPOBAHUIO.

2. Pasznen 2 CrpykrypHas | 3yueHrne OCHOBHOW W JOMOJHUTEIHHOM 16
opranusanus 0eJIKoB. auteparypel. KoHcnekTupoBaHue u3y-

YEHHBIX UCTOYHHUKOB. [loAroToBKa much-
MEHHBIX CAMOCTOSATENBHBIX PadoT (cepuii)
U K KOHTPOJbHOUW pabote. OdopmiieHue
naboparopubix pabdot. IlogroroBka ot-
YeTa 1o Ja00paTOpHBIM paboTaMm.

3 Pa3znen 3 Ctpykrypa re- | 3yueHne OCHOBHOW M JOTOTHUTEIHHOU 16

HOMA NPO- ¥ IYKAPHOT | uteparypbl. [loAroToBKa MHCHMEHHBIX
CaMOCTOSITENILHBIX ~ paboT (cepuit).
Odopmnenue nabopatopHbix padot. [los-
rOTOBKA OTYETOB 10 Ja0OpaTOpHBIM pado-
TaM M K KOHTPOJIbHOI paboTe.

4 Pasznen 4. Moaekyasp- | U3yueHre OCHOBHOW M JOMOJHUTEIHHOM 16
Hble MEXaHU3Mbl mepe- | tureparypbl. [oAroToBKa MHCHMEHHBIX
Ja4Y4 FeHeTHYeCKOM MH- | CaMOCTOSITENIbHBIX padoT (cepuii). [Toaro-
¢hopmanuu. TOBKa OTUYETOB I10 JIaDopaTOpHOU paboTe.

5 Pasnen 5. OcHoBHbIe | 3yueHrne OCHOBHOW W JOMOJHUTEIHHOU 16
MeXaHU3MBbI KJIeTO4YHOI | nuteparypbl. Hammcanme scce. Iloaro-
caMoperyJisiiuu. TOBKAa ITMCBMEHHBIX CaMOCTOSITEILHBIX

pabort (cepuit). Opopmienue aboparop-
HBIX paboT. [logroroBka oT4eToB MO Ja-
OOpaToOpHBIM paboTaM.
6 Paznen 6. Moaekyasip- | 3yuenne OCHOBHOW M JOTOJTHUTEIHHOM 16
Has OMoJIOrHMsl Kak oc- | nuTeparypbl. Hanucanue pedeparta. [loa-
HOBAa OHOTEXHOJIOTHH. TOTOBKA MHUCHMEHHBIX CaMOCTOSITEIIbHBIX
pabort (cepuit). Opopmienue aboparop-
HBIX paboT. [logroroBka oT4eTOB MO JIa-
6oparopubiM pabotam. [loaroroska k Te-
CTHPOBAHHIO.
HTtoro 90
5 MPAKTUKYM IO JUCHHUIIJINHE
TemaTudyeckuii JIaH Ja00PATOPHBIX 3aHATHI

Ne Tema Koa-so

4acoB

1. | Pa3nea 1. BBeaenue. [Ipenmver u 3agaua MonekysasipHoi 6uosnoruu. CoBpe- 2

MEHHBIE METOIbI cciienoBannid. Kietka — pyHKHOHAbHASI €TMHUIIA K-
BOro. Pa3znenenue kineTouHbIx KOMapTMeHToB. JIad. pad. 1 Xumuueckuii
coctaB KJeTku. Metozpl skeTpakiuu. Llentpudyruposanue. Jlad. pao. 2.
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PactBopsI. Postb Bobl 1 MUKpOCpeab! B KOTOPOH (PYHKIIMOHUPYIOT MaKpOMO-
nekynsl. bydepnoie pactBopsl. JIad. pab. 3. CrekrpodoTtomerpus. JIad. pao.
4-5. Xpomarorpadus. JIab. pad. 6. Paznenenue yriesozos. Jla6. pao. 7.
Crtpoenue u GyHKIMHA HAIMOJICKYJIIPHBIX KOMIUIEKCOB. MemOpansl. JIao.
pab. 8. Dnekrpodopes.

2 | Pazgen 2 CTpykTrypHasi opranusamnus 6eakoB. 1, 2, 3 u 4 cTpyKTypsI Oei- 2
KOB. DaKkTOpBI, ONpeAesIoNre CTAOMIBHOCTh OeKOBOW MojeKyysl. Jlad.
pa6. 9-10. Meroasl obHapykeHHsT OenkoB (OMYypeTOBBIH, 3/(). XpomaTorpa-
¢usi). JIab. pa6. 11. DepMeHTHI

3 | Pazgean 3 CTpykTypa reHoma npo- u sykapuot CoBpeMeHHbIE TIPeICTaBIIC- 2
HU O CTPYKTYpE HYKJIEMHOBBIX KUCIOT. ['ensbl. 'eneTnueckuit kox Ilepsuu-
Has 1 BropuyHas crpykrypa JHK. Jlunamuunocts renoma. TpeTuuHas
crpykrypa JJHK. benku xpomatrna u ero ynakoBka. @U3nko-xuMu4ecKue
cpoiictBa /IHK. JIa6. pa6. 12: Beigenenue JJHK u3 nposxoxeit.
PubonykienHoBbIe KUCIOTHI. VX BHIBI, CTpPOCHHUE U OHMOJOTHUYECKasl POJIb.
JIa0. pab. 13: Beigenenue, THAPOIN3 U aHAIIU3 HYKJIeoTuiHOoro coctaBa PHK.
JIab. pa6. 14: CekBeHHpOBaHHE.

4 | Paznen 4. MoJsiekyjasipHble MeXaHU3MBI Niepeaadn reHeTnyeckoii nudgop- 2
manuu. buocunres JJHK, PHK u 6enka. Bunpl nepeHoca reneTuueckoi nH-
dopmaruu. OcOOEHHOCTH Mepeaayu reHeTHIeCKor HHPOpMaIuu MPOKAPHOT.
[1[P-ananu3. JIa6. pa6.15. Beinenenue JIHK u ee oOHapyxeHHE METOIOM
[TL[P-ananu3a. JIa6. pa6.16. [1L{P-ananu3. O6HapyxeHue TpancreHos. Jla6.
pao. 17. Dnekrpodopes miazmuanoi JJHK. JIad. pab. 18. ['eHeTndeckoe
JTAKTUIOCKOMUPOBAHUE

Coaep:xanue J1abopaTopHbIX padoT

Pa3nen 1. BBEJEHUE
JladopaTopnas padora Ne 1
Tema: CoBpeMeHHbIE METOAbI HCCJIEI0OBAHMIA.
XuMHYeCcKui cocTaB KiIeTku. MeToapl skcTpakiuu. LlenTpudyrupoanue.
[leab: MO3HAKOMUTHLCS C METO/IaMHU IKCTPAKIIUHU U HEHTPUPYTHpOBAHUSI.
OO0BbeKT uccjie0BaHMs: KamycTa, ToMaT, Cosl, MsICO, BUHOTPAJ.

Omeit 1. [TonmyueHue s3KCTpakToB
a) [Tomyuyenue skcTpakTa KamycThbl

Hapecky kamyctel 0,5 r u3menbuaroT B (papdopoBoil cTymke, M00aBISAIOT S5 MII
JUCTUTUPOBAHHOM BOJIbI U TOMOTE€HU3HUPYIOT Ha JIbJTY, 3aT€M HKCTPAKT MPOLIEKUBAIOT Uepe3 CIIon
MapJiy ¥ UCTIONb3YIOT JUIsl TalbHEUIIEro UCCIIEJOBAHMUS.

6) ITony4yeHue skcTpakTa TOMara

B nenpHOM mito/1€ TOMaTa CKaJIbIIE€IeM WIIM HOXKOM JENAoT HAApe3 U BBIMYCKAIOT OKOJIO-
CEeMEHHYIO KHJIKOCTb. 3aTeM €€ MPOILEKUBAIOT Yepe3 CIOW MapJiid M UCHONIb3YIOT JUIsl AajbHeH-
IIETO UCCIEeI0OBAHUSI.

B) [TosryueHue sKkcTpakTa MBIIIEYHON TKaHU

Hagecky mbieunoit Tkanu 0,5 T u3menbuaroT B papPopoBOil CTyIIKE, T0OABISIOT S5 MIT
JTUCTUJTUPOBAHHOM BOJIbI U TOMOTEHU3UPYIOT Ha JIbJy, 3aT€M SKCTPAKT MPOLEKUBAIOT Yepe3 CIIOH
MapJiy ¥ UCTIONb3YIOT JUIsl TalbHENIIero UCClIeJOBaHMUs.

r) [Tomyyenue skcTpakTa BUHOTPaJa.

HaBecky siron BuHOTpama 5 r m3MenbyaioT B ¢GapdopoBoil cTymke, modaBisiorT 15 mi
JTUCTWTUPOBAaHHOM BoOABI M B TeueHMH 10 MHUHYT TOMOT€HHM3MPYIOT, 3aT€M OSKCTPAKT
ueHTpudyrupyrot npu 3 teic. 00/MuH (10MHMHYT) WM NPOLIEKUBAIOT Yepe3 CIOW Mapiu U
UCTIOJB3YIOT JJIS IalbHEHIIIEro ucciae10BaHusl.

OnwlIT 2. [ToryueHue 3KCTPaKTOB paCTBOPUMBIX O€IKOB U3 ceMsiH cou. LleHTpudyrupoBanue.
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st mosry4eHusl SKCTPaKTOB OCIKOB CEMsIH cOM HaBecKy marepuana (500-700 mr umum 5
CeMsH) FOMOTeHU3UPOBaTh B (hapOpPOBBIX CTyMKaX B TedeHue 15 mun npu Temneparype 0+5°C
(CTyHIKH CTaBST B KPUCTANIU3ATOPHI €O JIb0M). PacTBopumbie Oesku skctparupoBats 0,15M pac-
TBOpOM XJiopuza Hatpusi. Ha 5 ceMsiH B3sTh 15 Mi1 pacTBOpa XJIOpUCTOro HaTpus (4epes3 5 MUHYT
BHOCHUTB 110 5 M1 3 paza).

[Tomy4eHHBIH SKCTPaKT BHECTH B LIEHTPU(YKHBIE TPOOUPKH, YPAaBHOBECUTD U LEHTpU(Y-
rupoBath rpu 3000 06/mMuH B Teuenue 10 MunyT. Ocagok OTOPOCUTD, @ HATOCATOYHYIO KUJIKOCTh
0T(hUIBTPOBATH Yepe3 CION KAPOHOBOW TKAHU JUIsl YAAJICHUS JIMITUIHON IJICHKH U UCTIOIb30BaTh
JUISL TAJIbHEUILIErO aHaIu3a.

BoiBoabI:

JlabopaTopnasi paGora Ne 2
Tema: CoBpeMeHHbI€ MeTObI HCCJIEI0OBAHMI.
PacTtBopsI.

[leb: MO3HAKOMUTHCS C METO/IaMU TPUTOTOBJICHUS Oy(EpHBIX PACTBOPOB, BbIACIEHUS (LIEHTPH-
¢yrupoBanus) U 0OHAPY>KEHHSI BEIIECTB B PACTUTEIBHBIX M )KUBOTHBIX 00BEKTaX ((hOTOKOIOPH-
METpHsI).
OO0BeKT uccjie0BaHNSA: KPOBb, KallyCcTa, TOMAT, COsl, IPOAOKH, MsICO, BUHOTPaJ, KPAaCHOE BUHO.
Omnbit 1. [IpuroroBneHne pacTBOPOB XJIOPHIA HATPUS
a) [Ipurorosste 500 M1 0,15M, 0,151 1 0,15 %-Horo pactBOpa XI0pHAa HATPUS
6) [IpurotoBbre 250 Ma 1M, 11 u 1 %-HOro pacTBOpa XJI0pUIa HATPHS
B) [Ipurorosere 250 M 2M, 21 u 2 % pacTBopa XJiopua HaTpHs
r) [IpurotoBbTe (pruzmoIOrNUECKHil pacTBOp
Onwit 2. [Ipurorosienwue aneratHoro oydepa

[TpuroToBbTE UCXOHBIE PACTBOPHI, 1 H PACTBOP YKCYCHOM KHUCIOTHI M 1H pacTBOp FUAPOK-
CHUJa HaTpHsL.

s mpurotoBienust 0ydepHoro pactBopa TpedyeMoro 3HaueHus pH oTMepsroT ykazaH-
HBIH 00BEM 1H pacTBOpa YKCYCHOM KHCIIOTHI (CM. TaOJIHITy), TPHOABIAIOT SO M pacTBOP THIIPOK-
cuJa HaTpHsl M pa30aBISIFOT AUCTHIIMPOBAHHOM BO10# 10 500 mut.

Tabauna
pH CH3COOH pH CH3COOH pH CH3COOH
(11, ma) (1H, ma) (11, mi)
3,8 4215 4,67 100,0 55 57,4
3,9 345,1 4,7 96,8 5,6 55,9
4,0 284,4 4,8 87,2 5,7 54,7
4,1 236,2 4,9 79,5 5,8 53,7
4,2 197,9 5,0 73,4 5,9 53,0
4,3 167,4 51 68,6 6,0 52,3
4,4 143,3 5,2 64,8 6,1 51,9
4,5 124,1 5,3 6,7 6,2 51,5
4,6 108,9 54 69,3 6,3 51,2
Omnpit 3. [Ipurorosnenue 0,1M docdarroro 6ydepa
Hcxonnsie pactBopsl: a) 0,2M NaoHPO4 - 12H,0  6) 0,2M NaH2PO4 - 2H20
pH 0,2M 0,2M pH 0,2M 0,2M
NazHPO4 NaH2PO4 NaxHPO4 NaH2PO4
5,8 8,0 92,0 7,0 61,0 39,0
6,0 12,3 87,7 7,2 72,0 28,0
6,2 18,5 81,5 7,4 81,0 19,0
6,4 26,5 73,5 7,6 87,0 13,0
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6,6 37,5 62,5 7,8 915 8,5
6,8 49,0 51,0 8,0 94,7 5,3
[Tocne mpuroToBieHus pacTBOp paz0aBisAioT Boa0 10 200 M.
BriBoabI:

JladopaTopnasi padora Ne 3
Tema: CoBpemMeHHbIe MeTOABI HccenoBanHnil. CriekTpodoToMeTpus.
[leab: MO3HAKOMHUTBCS C METOIAMU OOHAPYKEHHSI BELIECTB B PACTUTENBHBIX U JKUBOTHBIX O0BEK-
Tax (crekTpooTOMETpHS).
O0BeKT ucciIeI0BAHMS . KPACHBIA BUHOTPA/l, KpaCHOE BUHO.
Oo6opynoBanme: HOTOIICKTPOKOIOPUMETP; KIOBETHI, | =2 cM, 2 mt; konObl MmepHbie Hal00 mit;
MUTIETKA BMECTUMOCTRIO 1, 2, 5, 10 Mu1; puitbTpbl 00€330JICHHBIE, CUHSS JICHTA,
PeakTHBBI: OCHOBHOI CTaHAAPTHEIHA pacTsop kenesa FeCls — 0,1 r/am® (0,1%); mepokcu Boo-
pona — 30%-Heb1it pacTBOp; cepHas kuciora — 100 r/m., pactBop rekcammanodeppara(ll)kanus
K4[Fe(CN)s] (10%), CoHsOH, HCI (pa36. B 2 pa3a).

OnwbIT 1: OnpeneneHue coaepkaHus kKejae3a B BUHE WIK BUHOTPAJIE KOJIOPUMETPUUECKUM METO-
JIOM

MeTto1 OCHOBaH Ha U3MEPEHUH NHTEHCUBHOCTH OKPAaCKH PacTBOpPa KOMILJIEKCHOTO COE/IU-
HEHUS TPEXBAJICHTHOIO kele3a ¢ rekcaruranodepparom kamus Ka[Fe(CN)).

ITocmpoenue 2padyuposounoeo epaguxa. B ceMb MepHBIX K016 BMecTUMOCTBIO 100cM® BHO-
car 0,5; 1,0; 1,5; 2,0; 2,5; 3,0 cM® OCHOBHOTO CTaHIapTHOTO PacTBOpa XKene3a. B kaxmyro Kooy
no6asmsror 5 cm® pactBopa HC1; ommy kammo pactBopa HoO2; 4cm® pacteopa Ka[Fe(CM)s] 1 1oBO-
JAT 10 METKU AUCTUIUTMPOBAHHOM BOJIOM.

PacTtBOp cpaBHEHUS rOTOBAT 0€3 10OaBIEHUS pacTBOpa KeJe3a.

Uepes 30 MUHYT U3MEPSAIOT ONTUYECKYIO TJIOTHOCTh HAa (POTORIEKTPOKOJIOPUMETPE MPHU
JuHe BOJTHBI 600 UM (KpacHBIH CBETODUIBTD).

IIposedenue onvima. 1. Buno GbunpTpyroT depes ckianuatelii Gunbtp. B 3 MepHbIe
Kon6b1 BMecTHMOCTBIO 100cM® oTOMparoT mumeTKoit 1o 5 cM° BiHA. B KaxIyro Kooy J06aBISIOT 110 5
e pacteopa HCI, oy karimo pacteopa H202, 4 cm® pacteopa Ka[Fe(CN)s]. JJ0BOAST 10 METKM TUCTHII-
JIMPOBAaHHOM BOJIOM.

PacTBOp cpaBHEHHUS TOTOBSAT TakK ke, HO 0e3 mobanienust pactBopa Ka[Fe(CN)g).

Uepes 30 MUH U3MEPSIOT ONTUYECKYIO TUIOTHOCTD TIOTyYEHHBIX PACTBOPOB Ha (POTOAIIEKTPOKO-
JopumeTpe nipu JutrHe BoiHB 600 HM (kpacHbIi cBETOGUIBTP). ONTHYECKYIO MIIOTHOCTH KaXKA0TO
pacTBopa U3MEPSIOT 3 paza u HaXOIAT Acp.

2. B 1Be MepHbIe KonObI Ha 50 My 0TGMPAIOT MHUTIETKOM M0 2,5 cM° SKCTpaKTa SToj BUHOrpaja. B
KaKITyr0 KonOy no0asmstoT 1o 2,5 em® pacteopa HCI, oy karmmo pacteopa Hz0z, 2 cm® pactBopa
Ka[Fe(CN)g]. doBomst 10 MeTKH (50 MT) TUCTHILTHPOBAHHOM BOJIOH.

PacTBop cpaBHEHHUS TOTOBSAT TakK e, HO 0e3 mobanienus pactBopa Ka[Fe(CN)g).

UYepes 30 MUH U3MEPSIIOT ONTUYECKYO TFIOTHOCTH MOYUEHHBIX PacTBOPOB Ha (POTORIIEKTPOKO-
nopumMetpe nipu JituHe BosHbI 600 HM (KpacHbIi cBeTOGUILTP). ONTHYECKYIO MIIOTHOCTh KaXA0T0
pacTBOpa U3MEPSIOT 3 paza U HaXOmAT Acp.

ITo TpaayrpoBOYHOMY TPadHKy ONpEIENIOT KOHIIEHTPAITHIO JKefe3a (MI/IMS) B HCCITeTyeMbIX
pacTBOpax.

Pacuem pesynvmamos ananuza. KoHneHTparuro sxesne3a B 00pasiie BiHa (I BUHOTpaja) (Mr/in)
paccunthiBatoT 1o popmyne:Crex= Cre* (Vi / VB),

e Cre— KOHIIEHTpAIIHS JKeJle3a, HaliIeHHas 110 TPaLyupOBOYHOMY TpaduKy, MIr/aM>,

Vk— BMECTUMOCTh MEPHOI KOJIOBI, oM

VB— 00BeM HCCIIeIyeMoro oopasiia BIHA, B3ATHIN Ha ONpe/IeNeHIe, CM .

BriBoa:
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JladopaTopHasi padora Ne 4
Tema: CoBpeMeHHbIE MeTOAbI HCCJIET0BAHMIA.
Xpomatorpadus

[lesb: [103HAKOMUTBCS ¢ UCTOPUEH PAa3BUTHUS METO/IAa U BUAAMHU XpoMaTorpaduu, UX 3HaYCHUEM
B XUMHH U OMOJIOTHH.
O0BbeKT HccIeT0BAHNS . XJTOPOGUILT (TPaACCKAHIINS ), TPEUKa, sI0J0KO, MEJI, IIOKOJIA/I.
Oo0opynoBanme: BaTa; GuUIbTpoBaibHAs U Xpomarorpaduueckas Oymara; BarMan Nel; kamui-
JSIPBI; Kamepa JJIsl TOHKOCTIOWHOM Xpomarorpaduu; cTeKIstHHbIe IacTUHKH (20cMx20cMm); HOX-
HUIIBI; BOPOHKH; MHUKPOIMIETKH; MUHIETHI; mpooupku; muiuHaApsl (10, 100 mur); cymmibHBIMA
mKkad; KapaHaIr; TMHEHKa.
PeakTuBBI: YTUIIOBBIN crIUpT, 96%; Kpaxmai, coysHas kucioTa (pa30. B 2 pa3za), rexkcanuano-1-
deppar xanus.
OmnpiT 1. ToHKOCTONHAs XpomaTorpadus Ha TUIACTUHAX. Pa3nmeneHue BBITSHKKH Xjopoduiuia Ha
KOMIIOHEHTBI

JIuct TpaseckaHIUU TIHATENIBHO PACTUPAIOT B CTYNKE C HEOOJIBIIUM KOJIMYECTBOM 3TAHOJIA.
3arem GUIABTPYIOT B IPOOUPKY Uepe3 HeOONbIIOoH ¢10i BaThl. CHUPTOBYIO BBITSDKKY XJIOPO(HILIA
KaluUISIpOM HaHECTU Ha QUIBTPOBAIBbHYIO OyMary u xpomaTtorpaduueckyio Oymary, BatMaH Ne
1, a 3aTem pa3orHars 2-3 KamisiMM cnupTa. PacTBopuTeNb MpoaBUTasCh MEXKIY OyMa)KHBIX BOJIO-
KOH, Pa3HOCHUT OKpallleHHbIE BEIIECTBA OT MSATHA BO BCE CTOPOHBL. B 3aBHCUMOCTH OT MPUPOABI
BELIECTBA U €r0 MOJIEKYJISIPHOM Macchl, Ha OyMare oKa3blBaeTCsl HECKOJIBKO KOJIELL.
OnwiT 2.06Hapy)eHne HOHOB Fe* MeTon0M 6yMakHOI XxpoMaTorpadu.

OpHy 4alfHYIO JIOKKY PACTUTEIBHOTO CHIPBS Pa3MeNIbUaloT B cTymKe ¢ 10 M1 BOIbI 1 PHITh-
TpytoT. dunbTpar ynapusarT A0 00béMa 2 Mil (TOTOBUM 3apaHee). ['0TOBAT mojaocku GuiIbTpo-
BajbHOU Oymaru 10x3 cm juig kaxkaoro Buja pacreHusi. OTMEUaroT CTapTOBBIE JIMHUU HAa PaccTo-
SHUU | CM OT HIKHETO Kpast moJiocku. HanocsT kanumisgpoM Ha OyMary pacTBOp XJIOpUAa xKelne3a
(1) u psmom, Ha paccTosiHUU 1,5 CM OT MEPBOTO MATHA, HAHOCUM JPYTHM KalHJUIIPOM HUCCIIETY-
eMBIii pacTBOp (HampuMmep: cok si0Ja0ka, MEM, IIOKOIA] Ha KOHYUKE HOXKa, PACTBOPEHHBIN B 2 MII
BoJibl). [Tomemator Oymary B mpubop, coepsKaminii CMech paCTBOPUTEINCH: CIIUPT, COJISTHAS KHC-
nota (pa30. B 2 pa3a) B cooTHoueHu! 1:4 Tak, 4ToObI cMech Kacajaach HIDKHETO Kpas Oymaru, HO
ObLi1a He BbIlIe cTapToBOM TrHMK. Yepes 30-60 MuHyT Oymary n1ocTaroT U3 npudopa u oOHapyKu-
BalOT MOHKI Fe3* omphickuBaeM U3 My IbBEpPH3aTOPa PACTBOPOM rekcanuano-l1-geppat kamus. [pu
Harmuny Fe* mosBseTcs ciHee oKpammBaHue — 00pa3oBaHKe GEPIHHCKOMN Na3ypH.

OnbiT 2. ToHKOCTOMHAs XpoMmarorpadusi Ha TUIacTUHAX. Pa3nenenre BRITSKKU XJIopoduiiia Ha
KOMIIOHEHTbI. Xpomatorpadudeckuii MeTo]| aHajin3a OTKpHIT pycckuM yuyeHsld M.C. L{BeTom B
1903 r. C momomibto xpomatorpaduu L{Bet nokazanan, 4ro XJI0po(uLI sIBIsSETCS CMECHIO Pa3HBIX
OenKoB.

BriBogpbr:

JladopaTopnasi padora Ne §
Tema: CoBpeMeHHBIE METOABI HCCICAOBAHMM.
Xpomarorpadus
[eab: [To3HakOMUTHCS cO 3HaUeHHEM XpomaTtorpaduu B XuMuu U Ouonoruu. I'enb-gunbrpams.
PacnipenenurensHas xpomarorpagusi.
O0BbeKT ucciIeI0BAHUS: CMECh AMUHOKHUCIIOT, TOTY00ii IeKcTpaH, OuxpomaT Kajwus, IMUHbIHN allb-
OyMUH.
OoopynoBanme: BaTa; GUIbTpOBalIbHAS U Xpomarorpaduueckas Oymara; Barman Nel; kammi-
JSIpBI; KaMepa AJisi TOHKOCTIOMHON XxpomaTorpaduu; crekiisHHble acTUHKU (20cmx20cM); HOX-
HUIIbI, BOPOHKU; MUKPOIUIIETKH; MUHIETHI; Tpodupku; mumuHaps! (10, 100 mur); cymmnbHbIR
mkad; KapaHaamni; JMHeWKa; cedaaekc; XxpomaTorpadhuueckre KOJIOHKHU; KareIbHUIIbI; IITPHUILHI,
JUIMHHAs CTEKJISIHHAs Tallouka; KOJObl KoHWYeckue Ha 250MJ; cTakaHbl XUMHUYECKHE Ha
50,100,150mu., mnactuaku TLC Silica gel.
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PeakTuBbl: >TUn0BRI criupT; BYB: Oyranon — ykcycHas kucinota — Boja (4:1:1); BazenuHoBOE
Macio; roiy0oii nekcrpan; quxpomar kanus K2Cr207,cyxoif; ruapoxcun Hatpust NaOH, 10% pac-
TBOD; cynbdar menu CuSOs, 1% pactBop; xmopua Hatpust NaCl, HachIIeHHBII pacTBOp; 0ok
KypUHOTO S, pacTBOP; OMypPETOBBIN PEaKTUB, HUHTHJIPHH.
Omnpit 1. I'enb-dunsTparus

Metoa renb-QUIbTpalK SBISETCS OYCHb yIOOHBIM /ISl M3YYEHUS MAaKpPOMOJIEKYI, T.K.
xpomaTtorpaduueckoe noBeaeHue 0EIKOB B rejie onpezaesnsercs GopMoii 1 MOJIEKYISIPHON Maccon
U HE 3aBHCHT OT TeMIepaTtypsl, pH, HOHHOU cuitbl, coctaBa Oydepa. s merona renb-guibTpa-
[IUU UCTIOJIB3YIOTCS TaK Ha3bIBaEMblE€ MOJICKYJISIPHBIE CUTAa — HUHEPTHBIE THAPATUPOBAHHBIE MTOJIH-
caxapuJHbIE MaTepHaJIbl, IPEICTABIAIONINE CO00M MOpUCTHIE, TpaHybl — cedanexcsl. Mx moiy-
YaloT yalle U3 OaKTepualbHBIX MOJIMCAXapuA0B. MOEKybl Pa3HbIX pa3MepOB Pa3iIHyalOT IO
CIOCOOHOCTH MPOXOJUThH Yepe3 MOPbl BHYTPb Ipany reins. Hebonpume Monekybl, 3pGEeKTHBHO
MPOHUKAIOIIKME BHYTPh I'PaHyJl CKBO3b IMOPBI, MPOXOAAT Yepe3 KOJOHKY, 3alOJHEHHYIO TelieM,
MEJIEHHEE, YEM BEILIECTBA, MOJIEKYJIBI KOTOPBIX BEJIUKH.
IIpu padore ¢ KOJIOHKOH HEOOXOAMMO COOJIIOAATH HECKOJIBKO NMPABUJI:
1.KonoHKy ycTaHaBIMBAIOT B IITaTUBE CTPOIO BEPTUKAIIBHO.
2.Hap renem Bcerja IOJKEH HAXOAUTHCS CION )KUIKOCTH, YTOOBI T'ellb HE TepeCchIXall.
3.B KOJIOHKY ITOCTOSIHHO JJOJIKEH MOCTYIIAaTh PACTBOP Yepe3 KaleJIbHUILY.
4.1lpu pazneneHuu CMECH ISl Tellb-(OUIbTPalluu HEOOXOAUM CIIETUTh, YTOOBI B KOJIOHKE ObLIT TOK
KHUJIKOCTH.
B xpomarorpaduieckyro KOJIOHKY Ha CTEKJISIHHBIM MOPUCTBIN (GUIBTP BHOCAT HEOOJIBIION MO pa3-
Mepy QUIbTp, 3aTEM BOAY, KOTOPYIO OCTOPOKHO IINPULIEM IPOKAYMBAIOT YEpe3 CTEKISTHHBIN
GbunbTp, 4TOOBI yIATUTh BO3AYX. 3aT€M B KOJIOHKY BHOCHM cedaiekc (mpeaBapuTenbHo mepepe-
I1aTh) J0 IMOJIOBUHBI 00beMa KOJOHKH. Koria mouty Bes )KUAKOCTh, HaJl TeJIeM YHIET, Ha OBEepX-
HOCTb Te€JIsl HaHeCTH 2-3 Karui (pakMOHUPYIOIIEro pacTBOPa, COCTOAIIETO U3 CMECH JIBYX Be-
IIIECTB: HACKIIIEHHOTO PACTBOPA IOTy00ro AeKCTpaHa (OTHOCHTENIbHAS MOJIeKy IapHas Macca=10")
¥ HACBIIICHHOT'O PacTBOpa JUXpomaTa Kaius (OTHOCUTENIbHAs MOJIEKYJIsipHas Macca = 294,22).
@paKIMOHUPYIOLIUI pacTBOP JO0JKEH CHauala BIUTATHCS TEIEM, 3aT€M K KOJIOHKE MOJKIIIOYAIOT
KalreJbHUITY C U30TOHUYECKUM PACTBOPOM XJIOpUIa HATpus (TIpeaBaPUTEIHLHO HEOOXOIMMO OTpe-
TYJUPOBaTh TOK XHUAKOCTH). [To Mepe mpoxoxaeHns yepe3 KOJIOHKY U30TOHHMYECKOTO pacTBOpa
XJIOpU/Ia HaTpUsl CMeCh paszjiensieTcs Ha (pakiuM, OKpalleHHble B pa3iuyHble IBeTa. Kaxayro
dbpakuuo coOUparoT B OTACIBHYIO TPOOUPKY. B COOTBETCTBUU ¢ OTHOCUTEILHONU MOJIEKYIISIPHON
Maccoil OpIcTpee BCEero MoUpyeTcs rofy0oi AeKCTpaH, 3aTeM KEIThIH TUXpoMaT Kalusl.
OnwIT 2 Paznenenne cMecu aMUHOKHCIOT METOJIOM XpoMaTorpapuu
Ha nepBom 3Tane pasnenseM cMech aMMHOKUCIIOT (BaJIMH, U30JIEHLIUH, JIEHIIMH) METOOM pacIpe-
nenurenbHon 6yMaxHoi xpomarorpaduu (KbX). Jlns 3Toro npuroroBuin pacTBOpbl aMUHOKHC-
JIOT € KOHIIEHTpaLuei 1 Mr/mi1 u cMech OpraHMueCcKuX pacTBOPUTENEH, HCIIOIb3YEMBIX B KAUECTBE
MOABUKHOM (Pa3bl B COOTHOIICHUH: OyTaHOJ — YKCYCHas KUCJIOTa — Boja (4:1:1), BpeMs HachlIIe-
Hus — 1,5 gaca. Ha ¢unpTpoBanpHOi OymMare HaMeTHJIM KapaHAAIIOM BEPTHKAIbHYIO JTHUHHUIO
cTapTa B IIeHTpe Kkpyra paguycoM 3—4 cm. B nieHTp ¢uiabTpa KanmmuisspoM HaHECTH KaIlIio pac-
TBOpa aHAJIM3UPYEMOTO BEILIECTBA B HECKOJBKO MPUEMOB, MEPUOANYECKH BBICYIINBAsE KPYIJIbINA
¢uibTp. 3aTeM BbIpE3aIH MOJIOCKY OyMaru JUIMHOM 0 LEHTpa OKPY>KHOCTH, UpUHOH 1,52 cMm
U TIOTPY3UIIM B pacTBOpuTenb. Kpyriblil puiabTp momecTunn BHU3 B XpoMaTorpapuuecKyro Ka-
Mepy M OIYCTUJIIH MOJIOCKY JUIsl Tofauu pactBoputes. [IoToM akkypaTHO BeIHYJIN (UIBTPOBAIIb-
HYI0 Oymary u3 KaMephbl, MOJICYIIHIN KpyTJiblid (puibTp u obpabotanu u3 mynasBepusaropa 0,2%-
BIM PAcCTBOPOM HUHTHJIPHHA B allE€TOHE B KaMepe JIJIsl paclblICHUS.
Ha BTrOopoM sTame paszensieM cMech aMHHOKHMCIOT METOJOM TOHKOCIOWHOW Xpomartorpaduu
(TCX) u paccunrtanu Benuuunbl Rf 1 amunokucinor. Mcnons3oanu mnactuuaku TLC Silica gel
60 (20%20). CrHavana NpUTrOTOBMWJIM PacTBOPbI aMMHOKHUCIIOT ¢ KOHIEHTpauuend 1 mr/mi u mo-
JBIDKHYIO (ha3y B COOTHOIICHUSIX: OyTaHOJ — YKCyCHas Kuciora — Boja (4:1:1) (ecnu paccuuTsi-
BaTh Ha 24 mu1 o61miero o0wseéma: (16:4:4), Bpemst HachileHus coctaBuio 1,5-2 gaca. Ha miactunke
st TCX mpoBeny KapaHAallioM JIMHUIO cTapTa (He Hapyluas ciioil copOeHTa) Ha paccTosHuu 1
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CM OT Kpas ¥ HaHECIIH KallUUIIPOM PACTBOPBl aMUHOKUCIIOT U CMECe aMUHOKHCIIOT TaK, YTOObI
JUaMeTp IATHA HE MPEBbIILAN 4—5 MM, a IIEHTp NATHA HAXOAWJICS Ha TMHUM cTrapTa. [loacymmim
IUTACTUHKY Y BHOBb HAHEC/IM aHAIIM3UPYEMYIO CMECh Ha JINHUIO CTApPTa, 3aTE€M OIIATh MOJACYLIHIIH.
[TnacTuHKY ¢ HaHeCEHHOH MPOOOH (BBILIE CIIOSI PACTBOPUTENS) IOMECTUIIN BEPTUKAIBHO B XPO-
MaTorpauuecKyro Kamepy. 3aTeM MUHIETOM aKKypaTHO BBIHYJIM IUIACTUHKY M3 Kamepsl (cTa-
KaHa), KapaHJaloM OTMETHIIN JINHUIO (POHTA PACTBOPHUTEIIS, MOICYIIMIIN INIACTUHKY HaJ| TIITUT-
Koil u oOpabortanu u3 mynsBepusatopa 0,2%-bIM paCTBOPOM HUHTHIPHHA B allETOHE B Kamepe JJis
pacnbuieHus. [lorom eé cuoBa noacyumiu npu +70—-80 °C B Teuenue 3—5 muH. OTMETHIIN Xapak-
TEPHYI0 OKpacKy ISATEH pacTBOpOM HUHruapuHa. Ilo pesynbraTtam xpomarorpaduyeckoro aHa-
nu3a paccuntany BenunuuHbl Rf s amunokucior Rf=1/L.

BriBox:

JladopaTopnasi padora Ne 6
Tema: CoBpeMeHHbIE MeTOAbI HCCJIECAOBAHMI.
Xpomatorpadus
[lesb: [T03HAaKOMUTBCS € pa3IMYHBIMU BHJIAMH XpOMaTOrpaduu U UX 3HAYCHHEM B XUMHUHU 1 OHO-
JIOTHUH.
OO0beKT Mcc/IeI0BaHN: TII0K03a, PpyKTO3a, ME, caxaposa.
OoopynoBanme: GuIbTpOBAIbHAA U XpoMaTorpaduueckas Oymara; BatMan Nel; kanuiisipbl; Ka-
Mepa JUIsl TOHKOCIOMHOM XpoMaTorpaduu; cTekIsiHHbIe Tu1acTUHKU (20cMx20cMm); cuiyposoBbie
IUTACTUHKH;, HOKHUIIBI; BOPOHKHU; MUKPOITUIIETKU; TUHIIETHI; Mpooupku; mumuaapsl (10, 100 mi);
CYLIMJIbHBIN MIKa(; KapaHAalll; JIMHENKA; KaleJbHULbI; IITPULIbI, IJIMHHAS CTEKIIIHHAS NAJI0YKa;
KOJIOBI KOHMYeCKHe Ha 250Mi1; cTakaHbl xumudeckue Ha 50,100,150mi
PeakTHBBI: dTHIOBKINA criupT, 96%:; rimoko3a, 0,05M pactBop; dppykrosza, 0,05M pactBop; caxa-
posa 0,05M pactBop; mMen, Boaubli pactBop; Oytanon; CH3COOH ykcycHast kuciora, JeisHas;
aHwMHIUpeHTaMuHOBRI peaktuB (0,25Mn anwnmaa, 0,257 audeHmmamuHa, 25M1 aleToHa);
H3PO4 dochopnas kucnora, 85% pactBop; 1emI0103a B MOPOIIKE aHWINH(TATATHBIN PEaKTUB
(0,83r ¢dranesoit kucnotel u 0,46r anunuH B S0Mi1 OyTaHosa, HackIeHHOTO Booi), BY B; Baze-
JMHOBOE Maclo.
OmnbiT 1. Paznenenue yriaeBog0B METOJIOM TOHKOCIONHOM XpomaTorpadumu.

CunydomnoByro MiIacTUHYy MOACIUTH Ha paBHBIC YacTU U pa3pe3arb. OT Kpas MIACTUHKH
oTcTynuth 1,2cMm (JiuHus ctaprta). Ha nuHUMIO crapTa HaHECTH KapaHJamioMm 4 ene 3aMEeTHBIX
nsTHa. MeTKM MOXKHO MPOHYMEPOBaTh, YTOOBI 3aIIOMHUTH TIOPSIIOK HaHEeCeHUs yrieBooB. [Tna-
CTUHBI TIONOKHUTH JIJIs akTUBAuK Ha 10-15 MunyT B cymmnbHbi mkad mpu T=110°C. Xpomato-
rpaduyueckyro kamepy 3aroJIHUTh mpossuTeneM cuctemsl bYB (4:1:1), Tak, uToObI BBICOTA CIOS
nocturana 0,5-0,7cm. Kpelky kaMmepsl XOpoIllo IpUTEPETh Ba3eIMHOBBIM MacioM. Ha akTuBu-
POBaHHYIO CUITY(DOTOBCKYIO IMIIACTUHKY HAHECTH KalUJUIIpaMU TPU U3BECTHBIX yrieBojaa (ppyk-
TO3Y, TJIIOKO3Y, caxapo3y), B 4-y10 TOUKY - Mea. JluaMeTp Kaxa0ro msTHa J0JKeH ObITh 1-2MM.
XpomarorpaMmy HY>KHO XOPOLIO BBICYIINTh, 3aTeM OBICTPO, HO aKKYpaTHO IOCTaBUTh B XpOMa-
torpaduueexyro kamepy. Uepes 1,5 yaca xpomatorpamMmmy HEOOXOUMO BBIHYTh U BBICYIIIUTH MO/
TATOM B HAKJIOHHOM TIOJIOKEHHUH (JIMHUEN cTapTa HaBepXy). BrICylIEeHHYI0 XpOMaTorpaMmy mpo-
TalUTh Yepe3 aHmInaAnGeHnIoBbIi peaktuB (10mi peakTuBa cMmemaTtsh ¢ 1M pochopHO Kuc-
JIOTHI), 3aTeM MOACYIIUTh MO/ TATOH 1 TOT0KUTH Ha 7-10 MUH B cymmiIbHbIHA mKad mpu T=130°C.
30HBI YIJIEBOJOB MPOSBISAIOTCA B BUJIE: PA3HOIBETHBIX IMATEH Ha 0eiaoM (oHe (III0K03a — Cepo-
roiy0oi; caxapo3a — KOpUUHEBBIN; prub03a — roay0oit; GpyKTo3a — KAPMUHOBBI).

Jnst pazneneHus yriaieBoJIoB MOKHO MPUTOTOBUTH MIIACTUHKHA 20X10cM ¢ TOHKUM CIIOEM
LEJUTIONIO03BL. 1T HETI0I03b CMEIIUBAIOT C 9MIT BOJBI M PACTUPAIOT 10 OJTHOPOJAHOM Macchl. 3aTeM
C MOMOIIIBIO NMUMETKH Ha 10MJT HaNTMBalOT CYCIIEH3UI0 Ha O/IMH Kpail MJIaCTUHKY U. HAKJIOHSA TU1a-
CTMHKY, PaBHOMEPHO PACHpPEEIAIOT BCIO CYCIEH3HUIO Ha €€ MOBepXHOCTH. [ImacTuHky ¢ copOeH-
TOM IOMEILIAIOT Ha TOPU30HTAIbHYIO MOBEPXHOCTh U CyIIaT CHavyala Ha BO3JyXe, a 3aTeM Hero-
CpeICTBEHHO mepe]] paboToii B cymmabHoM mkady mpu 110 °C B Teuenne 10 munyT. Ha paccto-
SHUU 1CcM OT Kpasl IJIaCTUHBI KapaHAallloM WU UIJI0M HaMeydaroT 4 e/iBa 3aMeTHbIE TOUKHU CTapTa
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U HAHOCST B HUX C ITOMOIIBIO KaMJUIIPOB PACTBOPBI CaxapoB. 3aTeM IUIACTHMHKY MOMEINAOT B
Xpomarorpaduyeckyio Kamepy, orpyxas ee cTapToBbIM KpaeM B mposiButens Ha 0,5 cm. Uepes
60-90 MUHYT XpOMaTOrpaMMy BEIHUMAIOT U ONPBICKUBAIOT aHWJIMH(TAIIATHBIM PEAKTUBOM, 110CIIE
Yero BBLIEP;KUBAIOT HA BO3YXE, 4 3aTeM IIPOrPeBaloT B cymmibHoM mkady npu 130 °C B Teuenne
10 MunyT. [To3unuu yriaeBogoB Ha XpoMaTorpaMMe BBISBIISIFOTCS B BUJE KOPUYHEBBIX MATEH Ha
CBETJIOM (OHE.

BriBoabI:

JlabopaTropHnasi pabora Ne 7
Tema: CoBpeMeHHbIE MeTOAbI HCCJIEAOBAHMI.
Xpomatorpadus
[lesb: [T03HaKOMUTBCS € pa3IMYHBIMU BHJIAMH XpOMaTOrpaduu U UX 3HAYCHHEM B XUMHUHU U OHO-
JIOTHUH.
OO0beKT McCe0BAHNUA  YTaHONI-3(DUPHBII SKCTPaKT HochHOoIUIUI0B U3 MO3ra (MU IPYTHX TKa-
Hel).
OGopyaoBanue: GuIbTpOBaIbHASI U XpoMaTorpaduueckas Oymara; Barman Nel; Kanmuiuisipbl; Ka-
Mepa JIsl TOHKOCIOHHOM XxpoMaTtorpaduu; cTekisiHabIe TiacTUuHKU (20cmx20cm); cuiyporoBbie
TUTACTUHKH, HOKHHIIBI; BOPOHKHU; MUKPOITUTIETKH ; TUHIICTHI; pooupkuy; mumuHaps! (10, 100 mi);
CYIIWIbHBIN MIKad; KapaHaall; JIMHENHKa; KanelbHUIIbL, IITPUILIB, JUTHHHAS CTEKIISTHHAS MaJoyKa;
KOJIOBI KoHMYeCcKHe Ha 250Mir; ctakansl xumudeckue Ha 50,100,150mir
PeakTuBbI: >TUNIOBBIN ciupT, 96%; BYB; BazennnoBoe macio; xpomatorpaduueckas Oymara;
CHIIMKAareiib; CMECh M30IPOINAHOI — YKCycHas kuciora —Boja (3 : 1 : 1); 4); 0,5 M pacteop HCI;
TPEXXJIOPHOE 0J10BO; KOHIIeHTpupoBaHHas H2SOa.
Onbit 1.Paznencaue Gochonunuaos Ha OTIEIbHBIE PPAKIIMN METOJIOM XpoMarorpaduu Ha Oy-
Mmare
Brigenennsie hochomumuapl (x10poGopM-METaHOIOBBIN 3KCTPAKT) C IIOMOIIBIO MUATIETKH 00be-
MoMm 0,1 MJI UK cTIeMATIBbHO OTTPAyUPOBAHHOTO KAMMIIISIPAa HAHOCST Ha TIACTUHKY, OTCTYITUB
1,5 cm ot kpas. Paccrosnue mex ity Toukamu — He MeHbIe 1 cm. Bennuuna Rf 3aBucur ot xonu-
YecTBa HAHECEHHOTO Ha IUIACTUHKY BeriecTBa. JIydmuii pe3yapTaT JoCTUraeTcs Py HAaHECEHU!
0,5-1,0 mr BemectBa. HanecenHble Ha Oymary SKCTPaKTHI BRICYIIHBAIOT B TIOTOKE XOJIOHOTO
BO31yXa ((peHom), 3aTeM XpoMaTorpaMMbl MOMEMIAOT B CTEKIISIHHBIE IUIHMHIPHI ¢ TOAILTU(O-
BaHHOM KpbIKoi Ha 36-40 4u. B kauecTBe pacTBOPUTENISI HCIOJIB3YIOT CMECH U30MPOIMAHON — YK-
cycHas kucnora —Boga (3 : 1: 1).
O6napy>xenue nsateH. [Ipu paboTte ¢ OKpalleHHbBIMH BEIIECTBAMU BUHBI LIBETHBIE MIATHA Pa3/ie-
JAuBIIMXCA BemecTB. Eciu k ancopOeHTy mpeaBapuTesibHO 100aBUTh (DIyopecuupyroliee Berle-
CTBO, TO IJIACTUHKHU XOPOILIO MPOCMAaTPUBAIOTCA B YJIbTpaduoIeTOBbIX Jydax. [ImacTuHKy Takxke
MOYKHO OOpBI3raTh U3 MyJbBEpU3aTOPa pacTBOpoM (iryopecuupytomero semiectsa. /s oOHapy-
JKEHUS MSTEH, OJyUYEHHBIX Ha TOHKOM CJI0€ aJICOPOEHTa, MPUMEHSIOT OOJIBIIMHCTBO PEAreHTOB,
UCIMOJIb3YeMbIX B OyMakHO# xpomarorpaduu. [IpernmyiiecTBOM TOHKOCIIOHHOM XpomaTorpadun
ABJIIETCS BO3MOKHOCTh paOOThl Ha YHCTO HEOPTaHUYECKUX CJI0SX, IJI€ TOYTH BCE BEIIECTBA MO-
TYT OBITH OOHAPYKEHBI OMPHICKMBAHUEM CIEAYIOUIUMH MPOSIBUTENSIMU: KOHIIEHTPUPOBAHHOMN
CEpHOI KUCIOTOM ¢ J00aBKOM 1K 6€3 100aBKU allbJIeru/10B (BaHUJIMHA, aHUCOBOTO ajbJAeTU/a U
Jp.) WIM CMEChIO KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM kucioT. [ocne nposiBIeHus: STUMH
peareHTamMu IUIACTHHKY HHOTIa HeoOoxoaumo HarpeTh 10 80-100 °C mmu maxe o 400 °C. Xopo-
M€ Pe3yJIbTaThl MOXKHO MOJIYYUTh P MPOSBICHUH PACTBOPOM TPEXXJIOPHOTO 0JIOBA C TIOCIIE-
nytoruM HarpeBaruem a0 80—100 °C. J{ns o6HapyxeHust GochonumumaoB, CoAEPKAIIIX CBO-
00HYI0 aMMHOTPYIILY, IPUMEHSIOT PacTBOpP HUHTUApUHA. Pochonunuibl, CHOCOOHBIE IPUCO-
eANHSTH WO, MPOSBIIAIOTCS apaMu Hoja.
BriBoabI:

JlaGopaTopnas pa6ora Ne 8
Tema: CoBpeMeHHBIE MeTO/IbI HCCJIe0BAHMIA.
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DnekTpodopes
[lesb: [T03HAKOMUTBCS C METOIOM HKCTPAKLIUU PACTBOPUMBIX OEJIKOB, pa3feiIeHUEM UX B JJIEK-
TPUYECKOM T10JI€ U OOHapY>KeHHEM OeTKOBBIX (GpaKIuil 1 aKTUBHOCTU ()EPMEHTOB.
OO0BbeKThbI HceIeI0BAHUS: CEMEHA COU, CBIBOPOTKA KPOBH.
OoopynoBanme. Ilpubop s snexkrpodopesa, mpubop st OOECIBEUMBAHMS KpacHUTEIs,
HIpHIbL, TpoOupkH, koia0s Ha 100, 1000m1, no3aropsr Ha 0,1M1 u 0,05Mi1, neHTpudyra, HEHTpU-
¢y>xHbIE BeChl U MPOOUPKHU, CTYIIKU C IECTUKAMU, BOPOHKH, MAJTOYKU, MEITbHUYHBIN ra3, MUIMETKH
Ha SMJI, KPUCTAJIIM3ATOPBI CO JIBJIOM.
PeaktuBbl. Paboune pactBopsl Nel, Ne2, Ne3 nnst npurotosnenust 7,5% rens, 6pombeHoI0BbIN
cunnii,0,001% pactBop, Tpuc-riuuHOBLIA Oydep (PH=8,3), amunossrii uepnsiit 106, 1% B 7%
pactBope ykcycHoit kucinotsl CH3COOH, ykcycnas kucnora CH3COOH,7% pactop, TXYVY, 7%
pactBop, xiopua Hatpus, 0,15M pactBop. nepokcun Bogopona, 0,1%-Hblil pacTBop; OEH3UINH B
areratHoM Oydepe (pH=4,7).

Xoa paGoTsI:

Onektpodopes B moauakpuiaamuaaom rene (ITAAD) nmpeacrasmsieT cod6oii oMH U3 Haubo-
Jee ynoOHBIX METOJIOB IS aHaIN3a CMecu OelkoB. Bricokas paspemaromniasi CmocOOHOCTh ATOTO
METO/1a ONPECIISETCS TEM, YTO Pa3AeiICHUE BEIECTB 110 UX IEKTPOPOPETUICCKOM MOIBUKHOCTH
yIa4HO COYETACTCs C AIPPEKTOM MOJIEKYIISIPHOTO CUTA. Takum 00pa3om, CKOPOCTh ABMKEHUS OeJI-
KOBBIX MOJIEKYJI Uepe3 T'eJib ONPEACIISICTCs HE TOIBKO 3apsIOM MOJICKYJIbI, HO TAKXKE €€ Pa3MepoM
u GOpMOi.

[Tpumensiembrit s anekTpodopesa MoTUaKpUIaMu] OJTYYaroT MOJIMMEpU3alueil IByX
MOHOMEPOB: aKpUJIaMHUa U METHJICH-OMC-aKpHiIaMiia B IPUCYTCTBUU KaTallM3aTopa, MPEICTaB-
JSIFOIET0 COOOM CMech pacTBopa mepcyibdara aMMOHHUS C TETPaAMETHUIIITUICHIMAMUHOM
(TEMD/I). MoHOMepHI 1 KaTalu3aTophl CHayalla CMEIIMBAIOT B Oydepe, a 3aTeM 3aJuBarOT B
CTEKJISIHHBIC TPYOOUKH JUIS TTOJIMMEpU3aluu. [Ipy 3TOM JTMHEHHbIC e TOTHaKpUIaMU/Ia CIIIH-
BAIOTCS] METHJICHOBBIMU MOCTHKaMU. ['eJb 001a1aeT SpKo BIpaKeHHBIMU THAPOQPHIEHBIMU CBOM-
CTBaMH 0JIaro/iapsi HATMYHMIO B CTPYKTYPE MPABUILHO YEPEIYOIIUXCS AMHIHBIX TPYIIIL.

Xona ajexktpodopesa. [Ipubop mns anmekrpodopesa COCTOUT U3 JIBYX Kamep, KOTOPHIE
YCTaHABJIMBAIOT OJHY TOJ Ipyroii. B BepxHe#l kamepe yKpeIUISIFOT TPYOOUKY C relieM, HUKHHE
KOHIIBI KOTOPOM OMYIIEHBI B HIDKHIOIO KaMepy. B BepXHIOI 1 HIDKHIOIO KaMephl puOopa HalH-
BAIOT 3JICKTPOJIHBIN TpUCTIHIIMHOBBIN Oydep pH 8,3, Tak, 4ToObI KOHIIBI TPYOOUEK MOTPYIKAIUCH
B Oydep B BepxHeil 1 HI)KHEH KaMep, B IEHTPE KaMephl YKPETIJICHBI JJIEKTPOIbl: BEPXHUN — KaTO
(-), HmxHUH — aHox (+).

1. TIpubGop coenuHSIOT ¢ BBIIPSIMHUTENEM, TIATEIHHO COOJIOAast MPAaBUILHOCTE MOJKIIOYCHUS
AJIEKTPOIOB K COOTBETCTBYIOIIUM TotocaM BeinpsimuTtenst (BI1D) (610k muTaHus 3JCKTPOHHBINH )

2. Pyuky BIID «2nexTpodopes» ycTaHaBIMBaAIOT B KpaiiHee JieBoe MoJioxkeHune, Tymonep «CeTb»
BBIKJTFOYAIOT.

3. llogxmrouatot BIID B ceth ¢ Hanpskenuem 220 B.

4. Pyuky «Onexkrpodope3» — 00ecliBeUNBAHNE YCTAaHABIMBAIOT B MOJIOXKEHUE «DIEKTPO(OpE3».
Pyuky BIT13 «Pexum paboTel» ycTaHaBIUBAIOT B HojoxkeHue 25-50MA. Pyuky BIID «M3mepenue»
YCTaHABIUBAIOT B TOJIOKEHUE X | MA.

5. Bxitouarot Tym6sep «CeTb», IpU 3TOM JIOJIKHA 3arOPEThCsl CUTHAJIbHAS JIAMIIOYKa HA MaHeIu
BIID.

6. [ToBopauuBaroT pyuky «IeKTpodope3» M0 YacOBOW CTpENKe 10 TeX MOp, MOKa U3MEPHUTENb-
HBII TIpUOOp He OyJeT MOoKa3kIBaTh TOK M3 pacyeTa 2MA Ha TpyOouky (20 MA Ha aecsTh Tpy0OO-
4eK); CIycCTs 15 MUH yBeTMUMBAIOT CUITY TOKa Ha 4 MA Ha TpyO6ouky (40MA Ha JecsTh TpyOouek)
U MOJIJIEP’KUBAIOT 33/IaHHBIN pexuM paboThI 0 OKOHYAHUS Ipoliecca IeKTpodopesa. DIeKTpo-
¢dopes nponomxkarot 1-1,54. 3a 370 Bpemst KpacuTenb B BUJIE Y3KOU (PHOJIETOBON MOJIOCKU PACIo-
naraercs Ha 0,5 cM BbIllIe BEpXHETro KOHIa TPyOOUKH.

7. 3akoHuUB paboTy, MprOOp BBIKIOUAOT. [[11s 3TOrO0 BHIKIIOUatoT TyMOJep «Cerb» Ha BIID, oT1-
kiroyatoT bIID ot cetn u kamepy ot BIID.
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Bydep u3 BepxHel kamephl CIUBAIOT B OJIHY KOJIOY, Oydep U3 HIKHEH KaMephl B APYTYIO.

Bydepbt MmoryT 6bITh HcIONB30BaHbI 10 10 pa3 (XpaHAT B XOJIOAUIBHUKE).
TpyOouKy BHIHUMAIOT U3 KaMepbl, IOMELIAIOT B MPOHYMEPOBAaHHbIE TPOOUPKH. ['enb U3 HUX u3-
BJICKAIOT C TIOMOIIBIO BOJIbI, BBOJUMON IIIPULIEM C JJIUHHON HMIJION MEXIy CTOJIOUKOM rens u
CTEHKOM TpyOOUKH, IPU 3TOM T'€JIb BHICKAIb3bIBACT U3 TPYOOUuKH. Ha MOBEpXHOCTH refis B KaxayIo
TpyOouKy no3aropom Ha 0,05Mi1 HaHOCST O€0K. 3aTeM IIIpPULIEM KaILTI0 WHAWKaTopa Opomde-
HOJIOBBIM CHHUU W HITIPHUIIEM, OCTOPOXHO Oydep (Tpuc-riuuHoBsiid pH 8,3). TpyOouku 3akper-
JSIOT B BEpXHEU Kamepe mpudopa Jutst anekTpodopesa, u3derast BCTpAXUBaHUS. BTyJIKHM ¢ HIDKHUX
KOHIIOB cHUMaIOT. [IpoBoAsT pa3nenenue 6enkoB Ha mpudope 1 snekTpodopesa.

Cronbuk renst nomemarioT B npodupky ¢ TXY na 10 mun ans ¢ukcanuu Oenka B reje, a
3aTeM B IPOOUPKY ¢ KpacutesaeMm Ha 10 MUH 1715 OKpaluBaHus U GUKcaluu OEIKOBBIX MOJIOC, TPU
ATOM OKPAIIUBACTCS U I'ellb. 3aTEM KPAaCUTENb CIMBAIOT B CKIISHKY (/1711 MHOTOKPAaTHOTO MUCTIOJb-
30BaHus), a refib 3AIUBAIOT 7% PacTBOPOM YKCYCHOM KHCIIOTHI IJIsi OTMBIBKH OT M30BITKA Kpacu-
tens. [IpoOupKU OCTaBISAIOT HA CYTKH, ITPH 3TOM HECKOJIBKO pa3 3aMEHSIOT PacTBOP YKCYCHOM
KHUCTOTHL. B pesynbrare renps obeciiBeunBaeTcs, a 0eIKOBBIE MOJIOCHI OCTAIOTCS OKPAIIEHHBIMH.

N30BITOK KpacHTeNsi MOXKHO YJAIUTh C TIOMOIIBIO MPUOOpa it oOeciiBeunBanus (Ipudop
IUTst 3NIeKTpodope3a nMeeT MpHUCTaBKy). B aTom ciyyae npornecc odeciiBeunBanus 3anumaet 10-
20 MuH.

BeiBoa:

Pazgen 2. CTPYKTYPHAS OPI'AHU3ALIUSA BEJIKOB
JlaGopaTopnasi pa6ota Ne 9
Tema: MeToabl 00Hapy:KeHUs 0eJIKOB
buypeToBslii MeTO
[lesb: [To3HAKOMUTBCS ¢ METOAAMH H3YUYeHHUS COiep:KAHUsA 0eJIKOB.
OO0BbeKThI HecIeI0BAHMSA: COSI.
OOopyaoBaHMe: MTAaTUB ¢ IPOOUPKAMH, MUKPOIMIIETHI — J03aTOPbI, HAKOHEY-
HMKH, TUIIETKY HA 1 UK 2 MIJI, KIOBEThI TOJIIUHON 3 MM uiau 5 MM, DOK.
OO0beKT Hcc/IeI0BaHNSA: CHIBOPOTKA KPOBH, CIIIOHA, COSI.
PeakTuBbI: OMypETOBBIN PEAaKTUB, TOTOBBIN K UCIOJIb30BAaHUIO, OBIYNI CBIBOPOTOYHBIHN ab0y-
MUH, KaJuOpaTop — KaTuOpOoBOYHBIM pacTBOp anbOymuHa, 70 /11, TOTOBBIN K MCIIOJIB30BaHMIO,
0,9 % pacTtBOpa xJ0puaa HaTPHsl.
Onpit 1. [TomydeHne 3KCTpaKTOB IPOAYKTOB ITUTAHHS
Xox paboTsl: B mpobupky Hanuth 0,1 M1 nccneryemMoit CitoHbl, SKCTPAaKTa COM, B IPYTyro (KOH-
TposbHY10) pobupky — 0,1 mit 0,9 % pactBopa xnopuaa Hatpus. B 06e npodupku 100aBUTH 110
5,0 ma 6uyperoBoro peaktuBa. Coaepxumoe o0eux npodupok nepememats. Yepes 30 MuH u3-
MEPUTH SKCTUHKIIMIO HCCIIENYEMOTO pacTBOpa
OunbIT 2. OnpeneneHue o0mero 0enka B CBIBOPOTKE KPOBH OMYPETOBBIM METOA0M (C TI0-
MOIIbIO CTAaHAAPTHOTO PacTBOPA).

OmneiTHas poda CrangaptHas npoba
Kanubpatop - 0,02 M
ChIBOpPOTKA KPOBH 0,02 mu -
Pearent 1 mn 1 mn

B npo6upky Hanmuts 0,1 M1 uccrneayemMoit CbIBOPOTKH (CITFOHBI, COM), B APYTYIO (KOHTPOJIBbHYIO)
npobupky — 0,1 mit 0,9 % pacTBopa xnopuaa Hatpus. B 06e nmpobupku 106aButh 110 5,0 M1 61-
ypeToBoro peaktusa. [IpoObl nepemerats, BeAEpKaTh 15 MUH MpH KOMHATHOI TemIepartype.
N3meputh ontrueckyto mioTHOCTH onbiTHOM (Eom) u cranmaptaoi (EcT) mpoOs! mpoTuB pea-
TeHTa.

Pacuet: konnentpanuto 6enka (C) B mpobe B 1/ paccuutaTh 1o GopMyie:

C=Eon/Ecrx 70,
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rae 70 — koHmeHTpanus 0enKa B kanuopaTope, T/11.
HopmaibHble BeIMYMHBL: B CBIBOPOTKE KPOBU — 65-85 1/11.
BruiBon:

JlaGopaTopHas padora Ne 10
Tema: MeToabl 00Hapy:KeHus1 0e1K0B
Xpomatorpadus. DiekTpodopes.

[eab: [TozHAaKOMUTRCS ¢ OOHCaapyKeHHEM OEITKOB METOIOM XpoMmaTorpaduu u snekTpodopesa.
OO0beKThI HCCICI0BAHUSA: KPOBb, COSI.
OmnbiT 1. OnpenesieHne MOJIEKYJIAPHOI MaCChl FeMOII00MHA METOAOM reJib-QUILTPALMHU HA
KoJioHKe ¢ cepagexcom G-100

@OpakIMOHUPOBAHHE HA TEJIIX OCHOBAHO HA PAa3NIMUMAX B pa3Mepax MOJIEKYJ, 3TUM METO-
JIOM MOYKHO C JIOCTaTOYHOM CTENEHbI0 TOYHOCTH OIpPENeIUTh MOJIEKYISIpHYIO Maccy Oenka. s
cedanexcaG-100 skcriepuMeHTaTBHBIM ITyTEM MOJIYYEHO YpaBHEHHE ISl pacyeTa MOJICKYIISIPHOU
MAacChI:

G-100 IgM, = 5,941 — 0,847 V2,

Vq
rae, M — moliekysipHasl Macca;
V, — 00beM pacTBOpa, B KOTOPOM BBIXOJST U3 KOJIOHKH MCCIIEyEMOE BEIIECTBO;
V(Q — 06beM BOIHOH (a3bl KOJOHKH.

Jlis onpesesnieHns B KOJIOHKY BBECTH HEOOJIBIIOE KOJMYECTBO BEILECTBA C BBICOKOH MO-
JEKYJSIPHOM Maccoi. 3aTeM uepe3 KOJOHKY MPOMYCTHTh pacTBopuTelb. OOBEM pacTBOpHUTEIS,
KOTOPBIM 3aT€M 3JIIOUPYETCs 3TO BELIECTBO paBeH 00beMy BOJHOU (ha3bl KOJIOHKH. B kauecTBe
BEIIECTBA C BBICOKOH MOJIEKYJISIPHOM Maccoi OOBIYHO MCIOJIB3YIOT rOJTy0OH JAEKCTpaH, MOJIEKY-
nspHas Macca KOToporo pasHa 2x10°,

Jlis onpeneneHust UCIOJIb30BaTh KOJIOHKY o0beMoM 13,5 kyO.cMm, HamojlHEHHYIO reiem ceda-
nexcaG-100 u mpomeityto 0,1 H p-pom xJtopuaa HATPUSI.
1.0npenenenne 3Havenus Vo

OTKpBITh 32KMM Ha KOJIOHKE U ciuTh 0,1 H p-p Xi1opuaa HaTpusl, HAXOASIIMICS HaJ| TeJIEM.
3aKUM 3aKpBITh U Ha IOBEPXHOCTB I'ellsl aKKypaTHO, 110 CTEHKE ¢ IOMOIIbIO MUIETKH HaHecTH 0,5
MJI p-pa roiryooro gekcrpana. OTKpBITh 3aKHM, COOpaTh BBITEKAIOUIYIO U3 KOJIOHKH JKUJIKOCTh B
MEpHBINA HWINHAP ¥ COXPAHUTH 0 KOHLA onbITa. Habmo1aTh 32 NPOHUKHOBEHHEM HAaHECEHHOTO
p-pa B resb (IOBEPXHOCTH Ielisd He JJOJKHA 0CTaBAThCs CYyXOM, TOITOMY IO MEpE BHITEKAHUS JKU/I-
KOCTH U3 KOJIOHKM HEOOXOJIMMO JOJNMBATH XJOPUJ HATpUs JHUOO MOJCOEAWHUTH K KOJOHKE
CKJISTHKY C pP-pOM).

3apaHee MPUTOTOBUTH 5 YUCTHIX MPOOUPOK. Kak TOIBKO M3 KOJIOHKM HAYHET BHITEKATh
OKpalleHHbIN (rosry0oil) pacTBOp, B 3TU MPOOUPKU COOpaTh OKpalleHHbIE Pppakiuu, o 20 Kanenpb
B KaXJyl0 MPOOHPKY. DI0aT U3 3THUX MPOOMPOK OT Hayasa psja, BKIOYas MPOOHPKY ¢ caMoi
MHTEHCUBHOW OKpAcCKOH, CIUTh B LMJIUHAP, I/I€ yXKe coOpaHbl Npeablaylue (HEeOKpalleHHbIE)
¢dpakuuu. OO6beM OocTalIbHBIX MPOOHPOK, B KOTOPBIX OKpacka HauMHaeT ociadeBaTh, HE YUUTHI-
BaeTCsl.

Taxum 06pazom, 00beM 1r0aTa OT Hayalla ONbITa /10 MOSABICHUS Hanbosee SpKoit rory0oit
OKpacKH COCTaBIsIET 00beM BoIHOMU (a3bl KoioHKH (Vo).

3aKOHYHMB OTNpEIETCHNE, OTMBITh KOJIOHKY OT CJEI0B IOJy00ro JeKCcTpaHa.
2.0npenenenue Vs
XoJ paboThl MOBTOPUTH MOTHOCTBIO, HO BMECTO p-pa JIeKCTpaHa B KOJOHKY BHecTH 0,1 mu pac-
TBOpa remoriobuna (1%). O6bweM 35r0aTta OT Havajia OMbITa C TEMOTIIOOWHOM H JI0 TOSIBJICHUS B
poOUpKe MaKCUMAJIbHOM PO30BOM OKPACKHU OIMPENETUTh KaK
Pacuer:Ilonyuyennsie 3Hauenus Vo u V, NOJACTaBUTH B MPUBEICHHOE BbHIIIE YPaBHEHUE U HAWTHU
MOJIEKYJISIPHYIO MacCy, UCIIOJIb3Ys TaOIUIly aHTHIIOTapu(pMOB.

[To nmuTepaTypHbIM JaHHBIM MOJIEKYJISIpHAsi Macca remorioonHa pasHa 64500.



Teopernueckoe 3axanue Nel
OnpeneHue MOJIEKYISIPHON MacChl MHOKECTBEHHBIX MOJIEKYJISIPHBIX (DOPM COPOUTONIIETHIPOTE-
Haswl (CHI-1, CII'-2) meTtomom anekTpodopesa B rpagleHTe KOHIGHTPAIIUU TTOJTHAKPHUIAMHU/I-
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HOTO TeJIst
DopMbI M; LgM, a Rf
TupornoOynux 669000 6,0
deppuTHH 440000 8,5
Karanaza 232000 15,0
Jlakrat I’ 140000 32,0
AnpOymMuH 67000 55,0
CAr-1 X1 27,0
CAr-2 X2 23,0
JlnunHa konoHku (L) 120 mm

Tepernueckoe 3aganue Ne2
Omnpenenue MoJIEKYJISIpHOIM Maccel cyObenunun copoutonaeruaporenassl (CAI-1, CAI-2) meTo-
noM anektpodopesa B [IAAIL (B mpucyTcTBHM AOACUMICYIb(ATa HATPUS)

Dopmbl M LgM: a1 az Rf
dochopunaza «B» 94000 11 12
AnpOyMuH 67000 20 20
OBanb0ymMuH 43000 25 27
KapOokcuanruapasza 30000 32 34
Tpuncun 20100 37 40
JlakToans0yMuH 14000 45 49

L=55 L 1=62
CAr-1 X1 32 38 L=59
CAr-2 X2 34 35L=57
JIJTMHA KOJIOHKH L=50

3amanue 3: Hapucosats rpaduku u noiyueHHsle snekTpodoperpammel. Rf =a / L




............. Emcmmmm=a

BriBoa:
JlaGopaTopHnas padora Ne 11
Tema: @epMeHTHI
Omnpenenenne akTHBHOCTH (DEPMEHTOB

Oo6opynoBanne: CrnexkrpodoTomMeTp, eHTpUdyTa, 103aTOPhI, TEPMOCTAT, XOJIOAUIBHUK.
PeakTuBnl: 1%-nas apoxokeBoit PHK, 0,2 M aueratnsiii 0ydep (pH=5,6), cnupTroBo-MaraueBsiit
ocaautens (0,19 r. MgClz, 90 M stanona, 10 M BosbI).
O0beKT uccjIeIOBAHUS  COSl.
OmnpiT 1. OnpenelieHne yaeabHOH AKTHBHOCTH PHOOHYKJIea3bl.

Cy6ctparom st onpenenenuss PHKa3zHol akTMBHOCTH CiTy)Xuiia BBICOKOIIOJIMMEpPHAS
PHK u3 npoxokeil. MnkyOanmonHas cMech cogepxana 0,1 M1 coeBOro 3KCTpakTa, coiepKaliero
PHKazy, 0,4 mn 1%-noit apoxcoxeBoit PHK B 0,2 M aneratnom 6ydepe (pH=5,6). Mukybaruto
npoBounu 1ipu 37°C B Teuenue 45 munyT. [locne uero meruapomusosannyio PHK ocaxnanmy,
nobaBisist kK mpobam o 1 mur) cimproBo-maraueBoro ocaautens (0,19 r. MgClz, 90 M sTanona,
10 M Bozbl. 3aTeM NpoOMPKHU CTaBWIM Ha | yac Ha Jied Juis Jiydiiero (POpMUpPOBaHMS OCAJKa,
KOTOpBIN yaansanu ueHtpudyruposanuem npu 2000 o6/muH. B reuenune 10 mun. U3 cynepnaranra
otoupanu npoOsl 1o 0,5 M1, K Kax 101 IpruOaBIIsIIM O 3 MJI BOJIbI ¥ U3MEPSUIIM ONTHYECKYIO TUIOT-
HOCTb PacTBOpa MpH JTMHE BOJIHBI 260 HM poTuB Bobl. [TapannensHo 06pabaTbiBaiy KOHTPOIIb-
HYIO ITpo0Y, B KOTOPYIO CHMPTOBO-MAarHUEBbIM 0CaIUTEIh BHOCHIIH 10 (PEpPMEHTHOTO pacTBOpa.

3a elIMHHUIlYy aKTHBHOCTH MPUHHUMAIHM TaKkoe KOJWYECTBO (pepMeHTa, KOTOPOE BBI3HIBAET
yBEJIMYEHHUE MOTIIOUICHUS PacTBOPA HA €IMHUILY ONTHYECKOH IUIOTHOCTH 1pu 260 HM B MUH.

Ayi=(AE260*V1*V2) [ (V3*t*W)

AE260 — MPUPOCT HIKCTUHKIIMU OMBITHON MPOOBI 110 OTHOIIEHUIO K KOHTPOJIbHOM.
t — Bpems nnkyOaruu (B MUH.)
V1 — 06bveM nocse paz0aBieHHs.
V2— 06beM npo6sl ocie ocaxenuss PHK cninpToBo-maruueBbiM pactBopoMm.
V3 — 00beM npoOsl, B3ATOM 1is1 pa30aBiIeHusI.
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W — macca Genka (epmenTa B mpobe) B MT.
BbiBOaBI:

Pa3zgen 3 CTPYKTYPA TEHOMA ITPO- U DOYKAPUOT
JlaGopaTopHas padora Ne 12
Tema: Boigesenune u csoiictea IHK
[lenb: MO3HAKOMUTHCS ¢ METO/IaMU BhIJesneHus U ooHapyxkenus JJHK u3 npoxokeii u ee crpoe-
HUEM
O0opyoBaHNe M PeaKTHBBI: HIEKTPOIUIUTKA, CTYIIKH C MECTUKAaMH, BOPOHKA, (PUILTpOBaIbHAS
Oymara, crakad (50 mu1, 700 M), manouka CTeKJIsIHHAs, TMIUHAP Ha 10 u 25 Mu1, KpucTauu3aTopsl
CO JIbJIOM, IIeHTpUudyra, mpoOupKu 1eHTpudyxHble, Apoxoku cyxue, NaCl (pactBopsl 1M u 2M),
runpokcuaa Hatpus (pactBopsl 0,4% u 10%), cynbdar menu (1%), mudeHnIaMUHOBBINA PEaKTUB
(1%), necoxk.
OO0beKT MccJIeIOBAHUSA: IPOXOKU

Xox padoThI:

OmnsIT 1. Beigenenne u cpoiicta JIHK. B crynky nomemaror 1 r 1poxxeil ¢ paBHbIM
KOJIMYECTBOM I1€CKA, CTABAT Ha JIEJl U pacTuparotr ¢ 2 M p-p xjiopuia HaTpus, 3aTeM B TeUeHHe 15
MUHYT, TOCTENEHHO JA00aBidAs dYepe3 Kaxable 5 MHHYT no S5mi 1M-Horo pacrtBopa
(oxnmaxaeHHoro) xjopuaa Harpus. OOpa3oBaBIIYIOCS TOMOTEHHYIO MacCy TMepeHOCIT B
HEHTPU(YKHBIE TPOOUPKH, YPABHOBEIINBAIOT WX M IEHTPU(PYTUPYIOT B Te€UEHHE 15 MHUHYT mpu
3000 o6/mun. Ilocnme ueHTpudyrupoBaHus HATOCATOUHYIO KHIKOCTH CIHMBAIOT B MEPHBII
IWIMHJIP. B IIMHAP BHOCAT IIECTUKPATHBIM 00bEM BOJABI U MEIJIEHHO TOHKOM CTpyHKOi#l (1o
CTEKJISTHHOW TMaJlouKe) HaJ0CaJOYHYI0 KUAKOCTh MpHU MOCTOSHHOM momemuBanuu. JIHK
BBIJICTISICTCS. B BUJE HUTEH, HaMAaTbIBAIOIIMXCS Ha CTeKIsHHYyr mnanouky. JIHK xopomio
MPEJIOMJISIET COJIHEYHBIN CBET M BUHA HA CBETY.

[lepeHocsT B mNOpoOMPKY HHUTH BBIACIEHHOIO J1€30KCHPUOOHYKJIEONpPIOTEUAA U,
nomemuBas pactBopsitor ux B 1 mi 0,4 % p-pa ruapokcuna Hatpus. K pactsopy (15-20 xamnenn)
N00aBISIIOT paBHBIA 00BbeM IU(EHIMIAMHHOBOTO peakThBa. CMech HAarpeBalOT Ha KHILAIICH
BoasiHOM Oane 15 munyT. OcBoOonMBIIAsCS TpPU TUAPOJIM3E JI€30KCHpHO03a pearupyer ¢
Tu(EeHNITaMUHOM U J1TaeT CUHEE OKPAIlUBaHUE.

BriBoabI:

JlaGopaTtopHas padora Ne 13

Tema: Boinenenne u ceoiicrea PHK.
OOopynoBaHHe U PeaKTHBBI: JIEKTPOIIMTKA, TPOOUPKU C BO3AYIIHBIM XOJIOJAWIBHUKOM, CTa-
ka#bl (500, 800 M), CTYIKH € IECTUKAMU, TIECOK, JIEJ BOPOHKH, BaTa; posxku, NaOH (p-p 10%),
CuSOq4 (p-p 1%), amm. pactBop AgNO3 (p-p 2%), NaCl (1M u 2M), H2SO4 (konw. u p-p 5%).), a-
Had o (p-p 1% crupTOBOI), MOTUOICHOBBIN peakTuB, TUATUIOBEIH ¢dup, NaOH (p-p 0,04%),
nakmyc, CH3COOH (p-p 5%), tumon (cnuprtoBoit 1% p-p), MHAUKATOp YHHUBEPCAJIbHBIN. CHEK-
TpooTomeTp, ieHTpudyra, 103aTopbl, TepMocTaT, 1%-Hasa apoxokesoir PHK, 0,2 M aneraTHsbiit
oydep (pH=5,6), ciuptoBo-maruuessiit ocaaurens (0,19 r. MgClz, 90 mn stanona, 10 Mt BojbI).
OmnsiT 1. Boinenenue u cpoiicrea PHK.
Xoa padoTsI:

1 r ApOAOKEN B CTYIIKE CMEMIMBAIOT ¢O cMeckto, (0,5 M adupa u 0,5 Mi1 BOBI), 100aBISIOT
paBHOE KOJMYECTBO MECKa U TIIATEILHO pacTuparoT B TeueHue 10-15 munyT, npunusas 5-10 M
0,4%-noT0 pacTBOpa eaxoro Hatpa. [Tocie yero cMeck GUIBTPYIOT Uepe3 ciiaauaThiil GUIBTP WK
Kycouek Batbl. K puibTpaTy 1006aBisioT HEOOJBIIMMHU NOPIMIMU 5% pacTBOp YKCYCHOM KHC-
JIOTHI 0 c1ab0 KUCIION peakuu (A0 MOJHOIO OCaXKJIeHusl Hykjeonporenaa). Ocagok OTAENsAIOT
Ha neHTpudyre B reuenue 10 munyt npu 3000 o6/muH. ITocne neHTpudyrupoBaHus 0caokK Ie-
peHocAT B Oonblryto npoOupky, nobasiss 1 mu 10% p-pa cepHoit kuciotsl. [Ipodupky 3akpsbl-
BAIOT MPOOKON € BO3AYIIHBIM XOJIOJMJIBHUKOM, CTaBAT Ha KUISIIYIO BOJAsSHYIO OaHio Ha 1-1,5
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yaca, 3aKpbIB IpoOHpKy Batoi. [locne oxnaxneHus ruaponuszatr GuUIbTPYIOT U ¢ QUIBTPATOM
IIPOBOJST KaU€CTBEHHBIE PEAKIIMY HA COCTABHBIE YAaCTH HYKJICOIPOTEHUIOB.
1. buyperoBasi peakuusi Ha MOJUIENTHIAbI
B npo6upky BHOCAT 10 Kamenb APOAOKEBOro THApoiM3aTa U paBHbI 00beM 10%-HOTO
pacTBopa rMApPOKCHAa HaTpus, 3areM 2 karmiu 1%-Horo pactBopa cynbdata meau. [lepemernn-
BAIOT U 10 MOSIBJICHUIO CHHE-(HOIETOBON OKPACKH CYIAT O HAIMYMUU OejKa.
2. CepeOpsinasi npo0a HA MyPUHOBbIE OCHOBAHUS
K 10 kamusMm ApoxKeBOro rujposinszara 1o KamisiM J00aBiIsOT paBHOE KOIMUYECTBO 2%-

HOTO aMMHA4YHOT'O PAacTBOpa a30THOKHUCIIOro cepedpa. Uepes 2-3 MUHYTHI BbIIAJAET OCATOK Ce-
pPEOPSHBIX COJIeH MypPUHOBBIX OCHOBaHUM Oyporo 1sera (CoAepKUMOe MPOOUPKU HE TIEpPEeMEIlIn-
BaTh).

Peakuust mporekaet 1o ciaeayrouemMy ypaBHEHUIO:
H3PO4 +12(NH4)2M004 + 21HNO3 — (NH4)PO4 -12M003 4 + 21NHsNO3 +12H,0
3. KauecTBeHHasi peakuus HA eHTO3Yy (peakuusi MoJuia)

10 xamisM ruaponusara Apoxoked noOaBistoT 3 kamm 1% cnupTOBOrO p-pa TUMOIA,
NEepPEMEUINBAIOT M 1O CTEHKE NpoOMpKH OcCTOpokHO mpwimBaloT 20-30  kamens
KOHIIEHTPUPOBAHHON cepHOM KHUCIOTH. [Ipu BCTpsAXMBaHUM HA JHE MNPOOUPKU OOpasyercs
OpOAYKT KOHAeHcauuu Qypdypona ¢ TEMOIOM - KpacHoro IBera. Ilpu B3ammoneiicTBum
KOHIIEHTPUPOBAHHON CEpHOM KHUCIOTHl C TIEHTO3aMU WM TeKCO3aMU MPOUCXOAMT UX
JETUpaTalus: U3 IeHTo3 o0pazyercs Gypdypo, a u3 rekco3 — OKCUMETIIIPYpPypoII, KOTOPHIC
JAIOT C TUMOJIOM MPOAYKT KOHACHCALIMU KPAaCHOTO I[BETA.

5. KayecTBeHHas peaKlUsl HA YIJIeBOAbI
K 5 xamnsam nposxokeBoro ruaponusara no0asisaoT 3 kamm 0,2% cnupToBOro p-pa o-

HadToINa, a 3aTeM (0OCTOPOKHO, He epemernBasi) 8-10 karnenb KOHII. cepHON KUCIOTHL. B pe3yinb-

TaTe Ha rpaHuIe paszaena (a3 oOpa3yroTcs 3eJIeHOe U MATMHOBOE KOJIBIIA.
6. KauecTBeHasi peakumsi Ha 1e30KCMPU0O03y U prudo3y
K 5 xammsiM rupponmszara Ipoxokeil 100aBisitoT Au()EeHWIAMUHOBBIA PEaKTHB, MPOOUPKU

BBIICP)KUBAIOT Ha KUIIAIIEH BOIsIHOM OaHe B TeueHue 15 munyT. C 1e30KkcupruO030i peakTuB JAaeT
CHHEE OKpallMBaHHE, a C P-poM puOO3bI — 3eneHoe. OOpa3yercsi cuHe-3elIeHOe OKpalliBaHHUe
TUAPOIN3aTA.

7. MoanbaeHoBasi npoda Ha (pocdopHyIo KHCIOTY
K 10 xammsiM JApoXokeBOro THApPONW3aTa J00aBISIOT paBHBIH 00BEM pacTBOpa

MOJIMO/IEHOBOTO peakTuBa. [IpoOupKy HarpeBaroT (OCTOPOKHO), KHAKOCTh OKPAIIMBACTCS B
KENTHIN 1IBET, 3aTeM MPHU OXJIAKICHUN 00pazyeTcss MEIKO-KpUCTAIUIMYECKHH 0CaJJOK JTMMOHHO-
JKEJITOTO 1IBETA.

13)81:11)118H

JlaGopatopHas paGora Ne 14
Tema: CexkBeHupoBanue
[ean: [ToznakomuThes ¢ MeTonoM cekBerupoBanus JJHK (in silico).
Oo0opynoBanme: koMibloTep. baza naHHbIX
OmnsiT 1. : [Tonck 1 cpaBHEHHE MOCIEI0BATENBHOCTEH MAKPOMOJIEKYJI B 6a3ax 1aHHBIX.
Pabora ¢ nepBUYHOM CTPYKTYpOi OMOIOIrMUECKUX MaKPOMOJIEKYJ — TO €CTh C HYKJICOTUTHOU
WJIM aMHUHOKHUCIIOTHOM MOCIIeI0BaTEIbHOCTBIO — SIBISETCS, MOy, Haubosee pacnpocTpaHeH-
HOM 3a7a4eil. DTOMY CITOCOOCTBYET JIETKOCTh MOJTYyUYeHUS HHPOPMAIIUH O TIEPBUYHON CTPYKTYpe
HYKJIEMHOBBIX KHCIIOT U O€JIKOB Ha COBPEMEHHOM 3Tare pa3BUTHS OMOXMMUU U MOJIEKYJISIPHOM
6uonorun. Ha cpaBHeHHH MOClieI0BaTEIbHOCTEN HYKJIEHHOBBIX KUCIOT OCHOBaHbI COBPEMEH-
HbIE METO/IbI KJIaCCU(DUKALINHU KUBBIX OPTaHU3MOB, a aHAJIN3 MHOYKECTBA TOMOJIOTHUHBIX OEJIKO-
BBIX MIOCJIEI0BATEIHHOCTEHN MO3BOJISET MOIYYUTh HHPOPMALIHIO O CTPYKTYPHBIX U (QYHKIIHO-
HAJIbHBIX OCOOCHHOCTSX MOJIEKYJIBI.
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[TocnenoBarenbHOCTH OETKOB M HYKJIEHHOBBIX KHCIOT OUY€Hb JIETKO MOTYT OBITh 3allMCaHbI B
BUJIE TEKCTA, MOCKOJIbKY U T€, U IPYTUE SABIAIOTCS JIMHEHHBIMU, TO €CTh HE BeTBATCA. [lepBru-
Hast

CTPYKTYypa OMHCHIBAETCS KaK MOCIIEI0BATEILHOCTh MOHOMEPOB: Y OCTIKOB - B HAIIPABICHUH OT
N-konma k C-KOHITy; y HYKJIGMHOBBIX KHUCJIOT — OT 5'-koHIa K 3'-koHIty. [locnenoBarensHOCTH
3anuChIBalOTCSl OyKBaMH aHTIUICKOTO anaBuTa B 01HOOYKBEHHON HOTAIHH.

Jns 3anucu 6MOJ0THYEeCKUX MOCIeA0BaTeNbHOCTEHN Henonb3yercs popmar Fasta — rekcr, pazme-
YeHHBIN 0c00bIM 00pa3oM. Kaxias mocneqoBareTbHOCTh MOKET OBITh MPeABapeHa 3aroJIOBKOM,
coep KaluM 3HaK ">" 1 Ha3BaHUE MOCIEA0BATEIbHOCTH. 3aroJ0BOK 3aHUMAET OTJICIbHYIO
CTPOKY; TIOCTIE TIEPEHOCA CTPOKHU 3aMUChIBACTCS MOCIIE0BATEILHOCTh. TeKCTOBBIN (haiin (niu
1oJie BBO/IA), COAEP KAl HECKOJIBKO MOCIIeI0BATEIbHOCTEH (€CTECTBEHHO, C Pa3HBIMU 3aro-
J0BKaMu), o6o3HavaeTcs TepMuHoM "multi-fasta". Eciu B ¢haiie mim mose BBoj1a COAEPIKUTCS
TOJIKO OJIHA TIOCTIEI0BATEIbHOCTh, OHA MOYKET HE UMETh 3aroJIOBKa.

3ameydaresbHOE CBOMCTBO MOJIEKYJIIPHBIX MTOCIIEI0BATEILHOCTEHN, CIIOCOOCTBYIOIIEE UX UCIIOb-
30BaHUIO B KAUECTBE UCTOYHMKA JIAHHBIX JJIs KJIaCCU(PHUKAIIUU OPTaHU3MOB, 3aKIIF0YACTCS B
BO3MOXHOCTH KOJINYECTBEHHOM OLEHKHU UX CXOJCTBA. J[JI1 KOJIMYECTBEHHOM OLICHKH CXOJCTBa
MOCIIEA0BATEIHHOCTEN HCTIONB3YIOT BRIPABHUBAHUE — PACTIONOKEHHE MTOCIIEI0BAaTEIbHOCTEH
0J1Ha IIOJT APYTOH C COXpaHEHUEM IOPSAIKa CUMBOJIOB TAKUM 00pa3oM, YTOOBI JOCTUYb COBIAIE-
HUS WIN CXOJCTBAa MOHOMEPOB B HAUOOIIBIIIEM YUCIIE MO3UIII. BripaBHUBaHUE TPOU3BOAUTCS
yTeM

CMEIIIeHU YacTel MoCcIe0BaTeIbHOCTEH OTHOCUTENBHO APYT Ipyra U J0OaBJICHHs pa3phIBOB B
MOCJIEI0BATEILHOCTH.

[Tpu KOTMYECTBEHHOM CPaBHEHUU MOCIIEI0BATEILHOCTEH OMOMOIEKYTT HEOOXOAUMO YUYUTHIBATh
($U3UKO-XMMHUYECKHE CBOMICTBA MOHOMEPOB. BrIpaBHUBaHME CTIpaBa COAEPKUT OOJIbIIIE COBIIAIE-
HUN aMHUHOKHCIIOT, OJTHAKO 00Jiee CXOIHBIMU MO (PU3MKO-XUMUYECKIUM CBOWCTBAM SIBJISIOTCS
OJINTOTIENITUIBI B BHIDABHUBAHUU CJICBA.

Jns muddepeHmpoBaHHON OLIEHKH COBIAJCHHI WM HECOBIAACHUN Pa3IMYHBIX MOHOMEPOB
WCIIOJIB3YIOTCS MATPHUIIBI 3aMEH, OCHOBAaHHBIC HAa CTATUCTUKE aMUHOKHCIOTHBIX HJIM HYKJICOTH/I-
HBIX 3aMEH B TOMOJIOTUYHBIX MOJIEKYJIaX C U3BECTHOM CTPYKTypoii. Uucia Ha mepeceueHnsIx
CHMBOJIOB TIOKa3bIBAIOT, HACKOJIPKO YaCTO B MOJIEKYJIaX TPOUCXOIUT 3aMEHA OJTHOTO MOHOMEpPA
Ha Jpyroi, a 3HauUuT, HACKOJIbKO CUJIIBHO COOTBETCTBUE APYT JAPYTY ITUX MOHOMEPOB B BBIPAB-
HUBAaHUH CBUJCTEIILCTBYET O CXOJICTBE BEIPABHUBAEMBIX MOJICKYJI.

KonunuecTBeHHBIN MOKa3aTENb CXOJCTBA OMOIOTHUECKUX MTOCIEI0BATEILHOCTEH — score, HIIn
CYET BBIPABHUBAHUS — BBIUUCIISCTCS ITyTEM CIIOKEHUS YMCEIT U3 MATPHUIILI 3aMEH IS KaXKI0U
MO3UIMH. Score — 3TO Mepa CXO/ICTBA, T.€. YeM OH BBIIIE, TeM 00Jiee CXOIHBI MOCIeI0BATENHHO-
ctu. Eciii BeIpaBHUBAHHUE COJEPKUT PA3PBIBBI, OHU TAKXKE JOJIKHBI ObITh yuTeHbl. OUeBHJIHO,
YTO TPa3pbIBbl — 3TO MPU3HAK PA3TUUUS B MOJIEKYJIaX, IOATOMY HaJU4He Pa3pbIBOB JOJAKHO MO-
HIDKATh CUYET BhIpaBHUBaAHUS. BenmnunHa, oTHUMaeMasi OT cyeTa BhIpaBHUBAHUS JIJISl yueTa pas-
PBIBOB, Ha3bIBaeTcs mTpadom 3a aenenuio (mrpadom 3a pa3psiB) — gap penalty. [InuHHbIE pa3-
PBIBBI B TIOCTIE0OBATEIHHOCTSX, 3aHUMAIOIIUE HECKOIBKO TTO3UIINN, OIICHUBAIOTCS IIETUKOM —
MOCKOJIBKY Pa3pbIBbl MHTEPIPETUPYIOTCA KaK MyTalluu B OJHOW U3 TOMOJIOTMUHBIX MOJIEKYI,
JUTMHHBIA pa3pbIB pacCMaTPUBAETCS KaK OJTHA MyTallusl, 3aTPOHYBIIAs Cpa3y HECKOJIbLKO MOHO-
MepoB. J[J1s1 3TOro UCHOIb3YIOTCS OTENbHBIE 3HAUeHUS ITPAdOB 32 KOTKPBITUS» U 33 «IPOIOI-
KEHUSD» Pa3pPbIBOB.

3naueHus mWTpadoB, KaK MPaBUIO, BEIOUPAIOTCS UCXOIS U3 XapaKTEPUCTHK BHIPABHUBAEMBIX
MOCJIEIOBATEILHOCTEH, 0COOCHHOCTEH KOHKPETHOTO aJITOPUTMA U CIIOKUBIIICHCS MPAKTHKHU.
Pacuer mTpadoB 3a genenuu, ecnu mrpad 3a OTKpeITHE pa3pbiBa paBeH 10, 3a mpogomKeHne —
1.JIns1 mosmy4eHust mapHOTO BRIPAaBHUBAHUS, T.€. OIEHKH CXOJCTBA JBYX MOCIICIOBATEILHOCTEH,
UCTIONB3YIOTCS PA3IMYHbIe MOIU(DUKAIINY aITOPUTMA JMHAMUYECKOTO MPOTPAMMHUPOBAHUS
(amroputMm Hunnmana — Bynima, anroputm Cmurta — Batepmana u npyrue), garomue — Jist
3a/IaHHBIX TIOCTIEI0BATENBHOCTEHM, MaTPHIIBI 3aMeH U MTPadoB 3a pa3pbIBbl — BEIPABHUBAHUE C
HanOOJIBIIIUM CYETOM M3 BCEX BO3MOKHBIX. C yBETMUCHHEM YHCIIa BEHIPABHUBAEMBIX
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MOCIIE0BATEIbHOCTEN BRIYUCIUTENbHAS CIOKHOCTD (M TpeOyeMoe BpeMsi) allroOpuTMa TMHAMU-
YeCKOT0 MPOrpaMMHUPOBAHUS BO3PACTAET A0 HENPHEMIIEMbIX BEIUYHH, IOITOMY IS
MHO>KE€CTBEHHOT'O BHIDABHUBAHUS — T.€. OJJHOBPEMEHHOI'O BEIPABHUBAHMSI TPEX WM OoJiee
MOCJIEI0BATEIbHOCTEN — UCTIONB3YIOTCS HHBIE, T.H. 3BpucTHYeckue anroputmsl (Clustal, Muscle
u 71p.). Hakoneri, coBepiiieHHO 0cO0YI0 IpyIIy aaropuTMOB AJisi pabOTHI C MOCIEI0BATEIBHO-
CTSIMH COCTABJISIIOT QJITOPUTMBI ITOKCKA M0 0aHKaM JaHHBIX, CPEId KOTOPhIX HanboJjee N3BECTeH
anroput™m BLAST.

Xoa padoTsI:
1.1. OnrHuM U3 HEHTPATbHBIX PECYPCOB MMOMCKA HHGOPMAIIUU B OUOJIOTHHU SBIISIETCS MOPTA
HarmonansHoro nentpa 6uorexuonorndeckoi napopmaruu CIIIA:
ncbi.nim.nih.gov
[epeiinuTe B BeO-Opay3epe 1Mo yKazaHHOMY aJIpecy.
JlanHblit pecypc SBISETCS THTAHTCKUM COOPHUKOM pa3HOOOpa3HEeHIINX HHCTPYMEHTOB aHAJIU3a
Ounonoruveckoil HGOPMAIUH, MOPOH CITOCOOHBIX 3aMEHUTH JACCATKH CIICIUATH3UPOBAHHBIX
porpaMM — Bbl YOeAUTeCh B TOM B XOJI¢ JlajibHeeil paboTel. TeM He MeHee, Ha TJ1aBHOU
CTpaHHIIEC BbI BUJUTE €AMHCTBEHHYIO CTPOKY IIOMCKA — TIOCKOJIBKY IEPBBIM IIaroM K paboTe ¢
OMOJIOTUYECKUMHU TAHHBIMU SIBISICTCS MOMCK MH(GOpMAaIMU B CHEIHATBHBIX 0a3ax U 6aHKax
nTaHHBIX. PaccMaTpuBaeMblii B 3TOH paboTe TUI MOMCKA MIPEIICTABISIET COOOH T.H. TIOUCK I10
KITFOYEBBIM CJIOBaM: cucTeMa OyAeT MCKaTh 3amucu 0a3 NaHHBIX, COJEpIKAIINe BBEICHHBIE HAMU
CJIOBa.
Brinmagaromuii Ciicok mo3BosisieT BEIOpaTh 06a3y JaHHBIX HYKHOTO THMa (Hampumep, Protein —
JUIst
MoKcKa mocienoBarenpHocTel 6enkoB, Nucleotide — HyKJIIEMHOBBIX KUCIOT, Structure —
IPOCTPAHCTBEHHBIX CTPYKTYp Onomosekyr, Pubmed — mouck HaydHBIX IMyOIHKaIHiA).
MOKCK 1O KITFOYEBBIM CIIOBaM:
1.3. Ilepeitnure 1o cChUIKE K EPBOM 3alMCH U3 CIIMCKA PE3YJIbTATOB. 3alllCh COCTOUT U3
noJieit, 0003HaUEHHBIX 3arfIaBHBIMHU OyKBaMU, KOTOPbIE coAepxKaT MHPOPMAIIHIO O
PacmmpenHsbIi peKuM 1oucka
1.4. Bepuurech Ha NpeAbLAYIIYIO CTPAHUILY — K pe3yJibTaTaM MoucKa. B JaHHOM citydae cucTte-
MO OBLITM HalACHBI 3aMMICH, B KOTOPBIX c10BO Hemoglobin BcTpeuaercs B m000M U3 moseil.
[Tpu TakoM 1OX0/1€ 4acTO OBIBAET CJIOKHO HAUTH HYKHYIO MTOCIIEI0BATEIbHOCTh CPEIU MHOXKE-
CTBa HEpEJIEBaHTHBIX pe3ysIbTaToB. bojee rubkue BO3MOKHOCTH ITOMCKA MPEAOCTABISET PaCIlIn-
PEHHBIH peKUM, B KOTOPBII MOKHO MEpelTH ¢ moMolbio ccbuiki Advanced moJ monem BBoJia
(oTKpoiiTe ee B HOBOH BKJIAJIKe).
B pacmmpeHHOM pexxnMe MOXKHO yKa3bIBaTbh, B KAKUX MOJISAX JOJKHBI BCTPEYAThCsl HICKOMBIE
CJIOBa.
[TycTs HaM HYHO HalTH 3amucH, coaepkaiiue cioBo Hemoglobin nckiarounTtensHo B 3aro-
JIOBKE.
B nepBom BeimanatomeM cnucke BeiOepute Title, B mosie BBoJIa psAAOM C HUM BIUILUTE
Hemoglobin. Haxxmute Search nnu Enter, uTo0s1 yBUIETh pe3ynbTaThl moucka. CpaBHUTE
KOJINYECTBO HAlIEHHBIX 3aMKCceil B 3TOM Cllyyae U B IPEAbLAYILEM.
BoiBoabI:

Pasnen 4. MOJIEKYJISIPHBIE MEXAHU3MBI ITEPEJIAYA TEHETUYECKOM
NH®OPMALINN
JlaGopaTopHnas padora Ne 15
Tema: Boinenenue JHK u ee oonapyxenue meronom I P-ananusa
[leasb: [Toznakomuthes ¢ merogom [P ananuza
OGopynoBanue u peakTuBbl: TepmocTar st npodupok tuna dnrneraopd TEPMO 24-15, Muk-
pouenTpudyra-soprekc TOTA-2, Habop aBTOMaTHYECKUX MUIETOK (J103aTopoB), Oydep JIb, Oy-
dep Ob-1, 6ydep Ob-2, 6ydep TE, copbeHT.
OneiT 1: Beigenenune JJTHK con
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IIpoOonoaroroBka

1. B npoOupKy BHOCHII HEMHOTO HccieyeMoii mpoOsl. Jlobasmsim nu3upytomuii 0ydep, a 3arem
po0y rOMOTE€HU3UPOBATH 10 OJHOPOIHOTO COCTOSHHUS.

2. IIpo6upKy ¢ noJy4eHHBIM TOMOI'€HATOM IOMEIAIM B TepMocTaT Ha 40 MUH IIpU TeMIeparype
65°C.

3. BerpsxuBanu coliepskUMoe Ha BOPTEKCE M 3aTeM HeHTpudyruposainu npu 10 Teic. 000poTOB B
MuHyTy. Hamocanounyto sKHIKOCTh MEPEHECHIIA B YUCTYIO TPOOHUPKY.

4. NoGaBnsi B poOy copOeHTa M TIIATEeNBFHO MEpeMEIInBaIN, UCTIONb3Ys HeHTpudyry Ha 10
THIC 00/MUH.

5. HamocaouHy o KUAKOCTh YIAISIIH, a K 0caKy nooasismu 0ydep Ob-1 u nentpudyruposanu
1pH 2 ThIC 00/MHUH HECKOJIBKO CEKYH]I.

6. Hagocanounyto *KUAKOCTh yIaJsill ¥ BHOBB MTpoMbIBaiv BhiAenennyo JHK.

7. o6aBnsiu 6ydep Ob-2 1 BHOBB IEeHTpUYTUPOBAIH ITPH 2 THIC 00/MHUH, 3aTE€M HaI0CAT0UHYIO
KHUJIKOCTD yIaJIsITH.

8. OcanoK CylIIM B TEPMOCTATE.

9. lo6asisimu k ocaaky 0ydep TE, BcTpssxuBanu Ha BopTeKce, IIOMENIaiu B Tepmoctat Ha 10 Mu-
HYT U HeHTpudyruposanu npu 10 Teic 06/MUH.

10. HayrocamouHy 0 sKHIKOCTh IEPEHOCHIIN B YHCTYIO TIPOOHUPKY.

JHK, nonyueHHy0 B X0/1€ MPOOOMOArOTOBKH MOYXHO XPAaHUTh B XOJOJUIBHUKE U UCIIOJIb30BATh
U1 JaJbHEUIIIeT0o aHajIn3a

BeiBOABI:

JlaGopaTopHnas padora Ne 16

Tema: IIIP-ananu3. O0Hapy:KeHHe TPAHCTEHOB

[Heab: [To3HaKOMUTBCS C METOAOM OOHAPYKEHHSI TPAHCTEHOB
Oo6opynoBanue u peakTuBbl: TepmocraT i npobupok tumna dnneraopd TEPMO 24-15, Muk-
pouentpudyra-soprekc TOTA-2, ammumpukarop AMIIIN-4, YD-60kc, [Ipudop ans ropu3oH-
tasbHOro 3MekTpodopesa HUII-300, Buneocucrema «VITran» ¢ KOMIObIOTEpOM J1JIsl CKAaHUPOBa-
HUS Teliei, Habop aBTOMATHYECKUX IMHIETOK (j103aTopoB), Oydep JIb, Oydpep Ob-1, 6ydep Ob-2,
6y¢ep TE, copbent, mpodupku «LEC-TILP siopoy, ITLIP-pacTBOpHTENH, CMECH TPaiiMEPOB, MOJIO-
JKUTEIIBLHBIN KOHTPOIIB, Oydep s anexkTpodopesa, arapo3a, OpOMHUCTBIA dTUIUHN, KpacKa-TTUIED.

JHK omnpenensnu ¢ nomouibio Habopos peareHToB «LEC-IILP s0po» nponzsoactea OO0
«Kommnanus buokom» (Mocksa). PearenTs! npegHazHaveHbl 1)1 criennpuuecKoil aMIminpuKanuu
U JIeTeKIMM reHa HanboJiee paclpoCTPaHEHHOT o OeJika COM JIEKTHHA.
JIHK, nonyuyeHHy10 B X0/1€ IPOOOMOArOTOBKH MCIOJIB30BAJIM [l 1ajbHEHILIEero aHaimsa
I P-anaau3
1. MoGaBnsun B npobupku «IILIP — simpo» pacTBoputens u cmech npaiiMepoB, BCTPSXUBAIU U
BHOCWJIM UcclieayeMble oOpa3ibl. B oaHy mpobupky BHOCHIM OoTpHuLaTesbHbli KOHTpoib (TE —
O0ydep), B APYTYyIO — MOJTOKUTEIBHBIN KOHTPOJIb. 3aTeM HEHTPUDYTHPOBAIU TIPH 2 THIC 00/MUH.
2. ITpo6upxu c [P cmeckio nomemtanu B npubop amst [P - ananusa u 3amyckainu nporpammy,
cocrosyto u3 35 mukion [TLP.
Jerexkuusi ammnguuupoBanubix gparmentos JHK

Jns BeisiBneHus ammnuguurposansbix ¢pparmentoB JJHK ncnonb3oBanu snexkrpodopes
Ha TUIACTMHAX arapo3Horo rens c jpobasieHueM Opomwucroro stuaus. Hanpsoxenune 100-150B,
Bpems 30 muH. Mcnionb3ys nporpaMmmy «buokom» yepe3 TpaHCHUILTFOMHATOP MOJTYYEHHBIN pe3yIib-
TaT MEPEBOUM Ha SKPaH KOMIIBIOTEpA.

Jlemexyus amnaugpuyupoeannvix gppacmenmos /[HK

s BeIssBNeHUs amiuinupoBanHbix ¢parmentoB JIHK ucnons3zoBanu snextpodopes
Ha TUIACTUHAX arapo3HOro reis ¢ jpobaBieHneM Opomucrtoro stunus. Hanpspkerwe 100-150B,
BpeMs 30 muH. [lomyueHHbIe 35eKTpodoperpaMMbl BRIABISUIA yepe3 TpaHcuuitoMuHaTtop. C uc-
N0JIb30BaHKUEM MporpaMmbl Vitran ocyIecTBIIsUIN AETEKIMIO Ha KOMITBIOTEP.
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JlaGopaTopHas padora Ne 17
Tema: Daexkrpodopes niaazmugnoi JTHK
[leJib: TO3HAKOMHTHCS C METOJIaMU OOHapykeHus miazmMuanon JTHK
OoOopyaoBanue M peakTuBbI: araposa u 0ydep TAE; pectpukrassr Eco RI, Hinf I, Hae I,
O0bekThI HccaenoBanus: mazmuaHas JJHK pBR322.
Xoa paborbI:
OmnbIT 1: O6Hapyxenue miazmugaoi JIHK metomom sanekTpodopesa
[TpakTruecku BO BCE BpEMEHA Halllel KU3HU Mbl OKPYKEHbI OAKTEPUSMHU U )KUBEM B CUMOMO3€ C
HEKOTOPBIMU U3 HUX. UTOOBI OBICTPO aanTUPOBATHCS K OKPYXKAIOMIeH cpelie, y OakTepuil ecTh
Ia3MuAbL. ITO KonblleoOpasHbie MoJeKybl JJHK, koTopeie ecTecTBeHHBIM 00pa3oM BCTpeda-
I0TCS B OaKTEpUAX U PEAKO B dyKapHoTax (Ha xiebomnekapHbIX apoxokax). [Imazmuasl umeror
pazmep ot 1000 1o 1 000 000 map ocHoBanui, coaep:xar nocieaopareabnoctu JAHK, uTo no3so-
JISIT UCTIONIb30BAaTh TPAHCKPUIIIIMOHHBIE KOMIUIEKCHI KJIETOK-X035€B U PEIUIUIMPOBATh UX CaMO-
cToATenbHO. KiieTka MoXkeT cofiepxaTh HECKOIbKO Pa3HbIX IJIa3MUJ, a TAKKE HECKOJIBKO KOMMM
OJIHOM U TOM ke Tu1a3MuIbl. B 3TOM KOHTEKCTE T1a3MHIbI MOTYT COJIEP>KaTh HECKOJIBKO T€HOB U
PETTHIIMPOBATHCS ABTOHOMHO. | eHeTn4eckas nHpopManus o IIa3MHUIaX JaeT X035€BaM 3BOJIIO-
[[MOHHBIE MMPEUMYIIECTBA, TAKHE KaK YCTONYHNBOCTh K aHTHOMOTHKAM HIIM CO3/IaHHUE HOBBIX HC-
TOYHUKOB UK. KieTku-xo3seBa IMEIOT IBOJIIOLIMOHHBIE TPEUMYLIECTBA [IEpe]l APYTUMHU Oak-
TEPUSIMH U TO3TOMY MOTYT JIy4llle pa3MHOXaTbcs. bakTepuu u maa3Mubl )KUBYT B CUMOHO3€.
Ecnu niasmua nMeeT HeTIOCTaTKH, 3TO MOXKET IPUBECTU K THOEN KIETKU-X0341Ha. biaronaps
CBOHMM CBOWCTBaM, IJIa3MH/JIbI TAK)KE UCIIONIB3YIOTCS B OMOTEXHOIOTHSIX U HCCIIEI0BAHUSX.
UToObI MOTyYUTh ONPEACTICHHYIO TIa3MHUY, JOIDKHBI OBITh BRIPE3aHbI HEOOXOAMMEBIE TeHBI (I10-
cnenoBarensHocTu JIHK) 1 cobpansl BMecte. benku, kotopeie MoryT paspes3ars JJHK HazbiBa-
IOTCSl pECTPUKTa3aMH. JTH (PEepPMEHTHI €CTh BO BCEX JKMBBIX opranusMax. [loaxomsmme dep-
MEHTBI
BBIOMPAIOTCSt TaKUM 00pa3om, utoos! JIHK Obliia pazpezana TouHo B Hy»KHOM MecTe. HexoTopsie
dbepMeHThI B OHOU TOouKe TNaako paszpesatot 0oe nutu JJHK, 06pazys «Tymbie KOHIIBI», a HEKO-
TOpBbIE CIIETKa CMELIEHbI, CO3/1aBasl «JIUIKHE KOHLBD», KOTOPbIE CLIOCOOCTBYIOT COOPKE IIa3-
MUJIBL.
Xpanenne. bnarogaps Tomy, uto o6pasisl JJHK muodunusupoBansl, OHM OYeHb CTAOMIBHBI U
MOTYT XpaHUTHCS P KOMHATHOM TEMIIEPAType B TEUEHUE HECKOIBbKUX JHEN. To ke camoe OTHO-
CUTCS ¥ K IpYTMM KOMIIOHEHTaM KOMIUIEKTa. TeM He MeHee, peKOMEHAYETCSl XPaHUTh COJIEPIKU-
MO€ KOMIIJIEKTa B XOJIOAMIBHUKE, 32 UCKIIIOUeHHeM arapossl u 0ygepa TAE.
IMoaroroska. /IHK pactBopsitoTcst B Oydepe 3arpy3Ku reist HaCTOJIBKO CTEPUIIbHO, HACKOJIBKO
3TO BO3MO>KHO, COTJIACHO MTPOIIHCH:
1) pPBR322 JTHK, Ge3 nazape3oB + go6asnenue 110 M Oydepa ist 3arpy3ku refs.
2) pBR322 THK, pa3spe3 Eco RI + no6asnenue 130 Mk Oydepa st 3arpy3Ku rensi.
3) pBR322 THK, pa3pe3 Hinf [+ no6asnenue 110 mMka Oydepa uist 3arpy3Ku reds.
4) pBR322 THK, pa3pe3 Hae III + nobasnenue 110 mxn Oydepa st 3arpy3Ku resi.
[Tpouecc pacTBopeHus: 3aHUMaeT Npudi. 15 MUHYT, BpeMst OT BpEMEHHU YHEPTHUHO MepeMEIlIn-
BaliT€ EMKOCTH C MMOMOIIbIOMAarHUTHON MEIIAJIKK WJIA SHEPTUYHO BCTPSAXUBaANTE pykoil. B koHIE
Ipolecca pacTBOPEHUS OCTyUUTE TPYOKOM MO CTOITY, YTOOBI BCS AKUAKOCTh CHOBA coOpaniach
Ha e TpyOku. JIHK Takke MOXXHO pacTBOPUTH Ha HOUYb B XOJOJMIIBHUKE, YTOOBI paCTBOPEHHAs
JIHK Obuta mocTymHa cpasy Ha CIeIyIOMNN JeHb.
[ToaroroBieHHsle A1 3NEKTpodopesa 0Opa3ibl MOKHO XPAHUTh B XOJIOIMIBHUKE HECKOIBKO
JHEW Ha ciTyual, eciim dekTpodopes OyaeT mpoBeeH mo3xke. s 6onee JIMTETBHOTO XpaHe-
HUS 00pasisl ciieayeT 3aMopo3uTh npH -20 © C. Bydep s 3arpy3ku resist UCHOAb3YeTCs IS
"B3BemmBanus" Mosiekyn JJHK, uToObl oHHM ydllle morpyajiuch B OArOTOBIEHbIH reib. Kpa-
cutenb B Oydepe /Ui 3arpy3Ku renst 00aerdaeT NuneTHpoBaHUE B MTOATOTOBIIEHBIN T'ellb, @ TAKKE
HCIIOJIb3YETCS ISl KOHTPOJIS 3a X0J0M AekTpodopesa. JInopunmusuposannas JJHK npospauna u
II03TOMY ITOYTH HE BHJIHA B COCYyax (Mpo3payHas ieHka). OKpamnBaHue cleyeT IPOBOJANUTD
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cpasy ke 1mocie reiab-3yekrpodopesa, nnade nojgocsl JHK muddynaupyror B rene u cTaHOBATCS

Pa3MBITHIMHU.

HeoOxoaumbie hepMEeHTHI peCTPUKIIUN MOXKHO MIPUOOPECTH B CHELIMATU3NPOBAHHBIX MarasuHax.

1. IlpuroroBbte 1,5 % arapo3Hslii reib: 00paTuTe BHUMAaHUE, YTO Ta0JIeTKa arapo3bl yKe coep-

JKUT araposy, QuyopecleHTHbII Kpacutenb 1 coiib TBE, mosTomy Hy>KHO 100aBISATH TOIBKO Je-

MOHU3HUPOBAaHHYIO BOAY. MIcONb3ylTe MHCTPYKIUH 10 IPUMEHEHHIO TabneTok. Paz6asste 10-

KpaTHBIN KOHIIEHTPUPOBaHHBIN KoHIIeHTpaT Oydepa TBE no 1x nenonnsupoBaHHON BO0OM (Ha

OJIuH Tenb Tpedyercs okoio 30 mi Oydepa).

IIpurotoBeTte 1,5% arapo3nslii resb. BHuManue: 0q1HOM Ta0JIeTKH J0CTATOYHO 1J1s ABYX 1%

reJiei.

a. BerabTe u3 ynakoBku TabiseTky ¢ araposoit GelGreen u momectute ee B Koyi0y DpieHmeiiepa.

6. lo6aBbTe B TabseTky 40 M1 JEMOHU3UPOBAHHOM BOJIBI U BCKUIISITHTE (B MUKPOBOJIHOBON

€YU WJIM Ha AJIEKTPOILIUTKE).

B. [lomMecTuTe CTEKISIHHYIO €eMKOCTD JUIS Telisl B IIaT(opMy Ui 3aJIMBKH, a TpeOeHb - B EMKOCTh

JU1s Tedist (TpeOeHb HaXOIUTCS 1Mo/ TIaT(GopMoit 1j1s 3aiuBKH ). Micnonb3yiiTe cTopoHy rpedHs ¢

O0JBIIMH 3yOLIaMHU.

Tenepp Hanelite B yanry 20 MJI )KUIKOTO Tejlsl U JaiiTe eMy 3acThITh (0k010 10 MUHYT).

[Tocne ocTeiBaHMs T€Is1 OCTOPOKHO BEPTHKAIBLHO BHITAlIMTE TpedeHb u3 rens. [lomecture em-

KOCTb C resieM B OydepHyro kamepy 6azoBoro 6soka. 3anonnute 0ydepnyto kamepy 1x TBE,

YTOOBI I'eJIb 3aM10JIHUII IOBEPXHOCTH KaMEPBI.

2. 3arpy3ute o6pasusl JJHK B moAroToBieHsli Telb 1 HAUHUTE 3IEKTpodopes.

3arpyska u 3anmyck reJs:

Bosbmute nunetky o6beMom 2 MkiI—20 MKIJI Ha 7 MKJI M HaJIGHbTE Ha Hee KeNThIi HAKOHEYHHUK.

3arpysute yetsipe oopasua [JHK B rens B cnemyromem nopsiake:

1. pBR322 JIHK, 6e3 Hagpe3oB

2. pBR322 JTHK, pa3pe3 Eco RI

3. pPBR322 JIHK, pa3pe3 Hinf |

4. pBR322 JTHK, pa3pe3 Xae IlI

Teneps acnupupyiite (Habepute) 7 MKJI B HAKOHEUHUK C TOMOIIBIO TUIETKH U OCTOPOKHO T1e-

peHocute coJiepkuMoe B siueliky. IloBropute mporecc 1 MeHsiTe nocie KaxJ10ro oopasua

HaKOHEYHMK, YTOOBI HE JIOMYCTHUTD 3arps3HEHUS 00pa3LOoB APYT APYTOM.

3anyck ress. 3akpoiiTe 6a30BbIi OJOK KPBILIKON U BKIIFOUUTE €T0 , HAXkKaB KHOMKY "Bk

/Boikn". Pa3zBepHuTte "duepHyto Kamepy'" M akKypaTHO HaJIeHbTE €€ Ha KpbIIKy. HakaB KHONKY

"Caer", aKTUBUPYETE CUHHI CBET U CIIEUTE 3a pazjeneHruemM oopasnos. C MoMOMIbI0 cMapT-

(oHa MM MIIaHIIeTa 33JOKYMEHTUPYITE pa3/ielieHre Ha IUIeHKe WK crienaiite gpoTtorpaduu u

BUJIe0. Paznenenue 3aBepiaercss mpumMepHo yepe3 20 MUHYT.

3. CpaBHUTE PUCYHOK II0OJIOC pa3pe3aHHON MIa3MUbl C AHAJIOTUYHBIM PUCYHKOM I10JI0C HEpas3-

pe3anHoi mna3Muel. (CpaBHUTE CBOM pe3yJIbTaThl ¢ TA0NLel 1 noka3aHHou goTorpa-

¢ueii). Pazmeps! pparMeHTOB ¢ ONTHMAIBHBIM OKPAIIIMBAHUEM H Pa3zeieHHeM (3aaf0TCsl B 1a-
ax OCHOBaHUM, bp).

pBR322-THK pBR322-JTHK pBR322-THK
9xoPHU Hinfl XoIII
4.361 1.632 587

517 540

504 502

396 458

344 434

298 267

221 234

220 213

BeiBOABI:
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JlabGoparopHasi padora Ne 18

Tema: I'eHeTHYeCKOE JAKTHIOCKONIMPOBAHHE
[leJib: MO3HAKOMHTHCS ¢ MeToiaMu oOHapyx)eHus [JHK
OmnbiT 1. ['eHeTUYECKOE JAKTUIIOCKOTUPOBAHUE
[TpurotoBTte 1% arapo3Hblil reibKak yka3aHo B 1abopaTopHoii pabote 17 u 3arpy3ute oOpasiisl
JHK B gueiiku.
3arpy3ka u 3amyck reJjs
BozbmuTe nunerky o0bemMom 2 MK - 20 MKJI Ha 7 MKJI M HaJIEHbTE Ha
MUMETKY JKEIThI HAKOHEYHUK.
3arpysure 4yetbipe oopasua J{HK B reis B cieayromeM nopsake:
1. JHK ¢ MecTa npecTymieHus
2. JHK xepTBBI
3. JHK nogo3peBaemoro Nel
4. JHK nono3peBaemoro No2
Teneps acnupupyiite (Habepute) 7 MKJI B HAKOHEUHUK C TOMOIIBIO MTUIETKH U
OCTOPOKHO NIEPEHOCUTE COAECPKUMOE B TUEHKY.
3arpys3ka u 3ammycK reis
[ToBTOpHTE MpOLIECC U MEHSIMTE MTOCIIE KaX10ro o0pa3a HaKOHEYHHUK, YTOObI HE TOMYCTUTh 3a-
TpSI3HEHUS 00pa3IOB APYT IPYTOM.
Haunure anexrpodopes.
3amyck ress. 3akpoiite 6a30Bbli OJIOK KPBIIIKOM U BKIOYHUTE HaxkaB KHONKY "Bk / Boika".
Pa3BepHuTE «UepHYIO KaMepy» U aKKypaTHO HAJIEHbTE €€ Ha KPBILIKY.
Haxas kHonky «CBeT», akTUBUPYETE CUHUIN CBET U CIeIUTE 3a pazaencHueM oopasuos. C mo-
MOIIbI0 cMapT(hoHa WK TUTAHIIETa 33J0KyMEHTUPYITE pa3/ieieHue Ha TUICHKE WU ClIeNIaiTe
doTorpaduu U BUIIECO.
Pa3znenenue 3aBepiaercs npuMepHo uepe3 20 MUHYT.
3. CpaBuute o6pasisl JHK 1 monpiTaldTech BEIYUCIUTD TPECTYTHHUKA.

JHK xepTBbI JHK Ha mecTe JHK JHK
PECTYIUICHUS [Tomo3peBaemoro 1 [TonozpeBaemoro 2
23.100 21.200 21.200 21.200
5.100 7.400 5.100 7.400
5.000 5.800 5.000 5.800
4.300 5.600 4.300 5.600
2.300 4.800 3.500 4.800
2000 3500 2000 3500

OmnbIT 2. TecT Ha OTLOBCTBO.

Pebenok neiictBuTenbHO MOI? MeHs yChIHOBUIIM? MeETOABI MOJIEKYJIIPHON OMOJIOTUH, TaKue
Kak nmosmMepasHas nenHas peakuus ([1L[P) u snextpodopes B arapo3HoM reiie, MOTYT AaTh YeT-
KM OTBET Ha 3TH BOIIPOCHI.

OO0bIYHO y KaXx10r0 yesnoBeka 46 xpomocoM. [1o 23 ot MaTepu 1 oTa. 32 UCKIIOYEHUEM I10J10-
BBIX XpOMOCOM (X- U Y-XpOMOCOMBI), Tapbl XpOMOCOM HECYT MPAKTUUYECKH OJIMHAKOBYIO T€He-
TH4ecKyo nHopmarnuio. OJJHaKO YacTO CYIIECTBYIOT HEOOIbIINE BapHUallii, U IOATOMY 00a
reHa IPUCYTCTBYIOT B PA3HBIX AJJIeNsAX. DTH HEOOIbIINE pa3InyKsl B KOAUPOBAHUU U OCOOEHHO
B HEKOJMPYIOMIUX 00IaCTAX reéHOMa MPUBOJAT K MHANBUAYAIBHOCTH T€HETUUYECKOI0 MaTepraia
KaXJI0T0 yeloBeKa (MCKIIIoUeHHe: OIHOsIHIIeBbIe Oyn3HeIbl). B X0/1e 3TOro sKcnepuMenTa cry-
JIEHTHI JOJKHBI Y3HATh U MOHATH, Kak paboTaet renb-3nekTpodopes. C moMoLIpI0 3TOro METo1a
JHK pa3znensercs no pasmepy U CTaHOBUTCSI BUIUMOIA.

CTyAeHTbI TOTOBAT arapo3HbIi rellb 3aJaHHON KOHIIEHTPALMU U IPUMEHSIOT pa3IndHble 00-
pasusl JJHK. Pa3znenenne MmoxHO HaOM01aTh B pealbHOM BPEMEHH, CAMOCTOATENIBHO 33/10KY-
MEHTHPOBAB €r0 C MOMOILBIO CMapTPOHA WM IIJIaHILIETa U Nepe/iaB 3TH JaHHbIE HA KOMIIBIOTED.
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3areM OHHM MOTYT OIPENEIUTh, ABJISETCS JIU PeOCHOK T€HETUYECKUM HACIEAHUKOM 000UX POIu-
TeJen.

Hncmpykyuu no noocomoske u svinonnenuro pabomol. Beenenne B cucremy BlueGel.

3anmuBka rens, coopka cuctemsl U pasaenenune JJHK mpoBoanm kak B tabopaTopHoii padote 17.
DKCHEepUMEHT TaK)Ke€ MOKHO ITPOBOJUTH Ha TEJISX, COCTOSIIIIUX U3 OTACIbHBIX KOMIIOHEHTOB (ara-
po3a, TBE wiu TAE), u nonocax JJHK, okpaimeHHbIX pacTBOPOM METUIIEHOBOTO cUHET0. OHAKO
3/1eCh HEBO3MOKHO Ha0II01aTh pa3zelieHue B pealbHOM BPEMEHH.

[TockonbKy MUIIETHPOBAHKE - HETIPOCTAsl 3a7a4a, PEKOMEHIyeTCsl 3apaHee 0TpaboTaTh 3Ty Hpo-
HEAYypY CO CTYJIEHTaMH C MOMOUIBIO CHEIHAbHBIX KapT, BXOAAIIUX B cocTaB Habopa. K atomy
HKCIEPUMEHTY IPUMEHSIOTCS 00IMEe HHCTPYKLIMH 10 0€30IacHOMY MTPOBEACHUIO KCIIEPUMEHTOB
IIpU [IPENoJaBaHUU €CTeCTBEHHBIX HayK. [IpaBuia paboThl ¢ ONaCHBIMU BELIECTBAMH IPUBEICHBI
B COOTBETCTBYIOIIMX MacropTax 0€3011acCHOCTH.

SYBR-Green, ucnons3yembiii B Tadimerkax GelGreen, siBisiercsi 0€30MacHON allbTepHATUBOM
00bryHOMY OpoMuCTOMY 3THANI0. OH HE POHHUKAET Yepe3 KOXKY, HO MOXKET MPOHUKATh B TKAHU
yepes OTKPBIThIE paHbl. [loaTOMy pekoMeHyeTcsi UCIIOIb30BaTh MepYaTKH.

Arapo3Hblii renb, n3roroBieHHbIH 3 GelGeen TabaeTKH MOXKET OBITh YTHIU3UPOBAH C OOBIYHBIM
OBITOBBIM MYCOPOM.

3arpy3ka u 3anmyck reJis:

Bosbpmute nunetky o6beMom 2 MkiI—20 MKIJI Ha 9 MKJT ¥ HaJIeHbTE Ha Hee KeNThlii HAKOHEYHHUK.
3arpysure Tpu obpasua JIHK B reis B cremyromem mopsiake.

1. JIam6na-JIHK maTepu

2. JIamona-JIHK, pebenka

3. JIam0Oma-/IHK, nmoreHnuaapsHOro oTia

Teneps acnupupyiite (Habepure) 9 MKII B HAKOHEUHUK C TOMOIIbIO MUIIETKH U OCTOPOKHO Iepe-
HOCHUTE coJiep>kuMoe B sueiiky. [loBTopuTe mpoiecc U MEeHsTe mocie Kaxa0ro oopasia Hako-
HEYHUK, YTOOBI HE IONMYCTUTH 3arpsi3HEHUS 00PA3IOB APYT IPYTOM.

3anyck ress

3akpoiite 6a30BbIN OJOK KPBIIIKOW W BKIIOYNTE HAaXXKaB KHOMKY "Bk / Berku".

Pa3BepHuTte "uepHyro kamepy " U aKKypaTHO HAJCHbTE €€ Ha KPBILIKY.

Haxas kHonky "CBet", akTUBHpY€ETE CUHMI CBET U CJIEIUTE 3a pa3aenaeHueM oopasnos. C momo-
b0 cMapT(HOHA WK TUIAHILETa 3aJOKYMEHTUPYHTE pa3/iefieHle Ha IJICHKe WK cAenaiite ¢porto-
rpaduu u Bugeo. Paznenenue 3apepiiaercs npuMepHo yepe3 20 MUHYT.

CpaBnute Bammu pe3ynbraTsl ¢ Tabauien u n3o0paxenHoi ¢pororpadueit

Pa3meps! pparMeHTOB ¢ ONTUMAIbHBIM OKpAIlIMBaHUEM M pa3JelIeHuEeM (3a/1at0TCsl B Tapax OCHO-
BaHUii, bp)

JIHK matepu JHK peb6énka JHK notenu. otua
21.200 23.100 23.100
7.400 21.200 9.400
5.800 9.400 6.500
4.800 7.400 4.300
3.500 6.500 2.300
5.800 2.000
5.600
4.800
BoiBoabI:

6 IMJAKTUYECKHUE MATEPUAJIBI VIS KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OueHo4HbIe CPeACTBA, IOKA3ATEJIH U KPUTEPHH OLICHUBAHUS KOMIIETCHIM A
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HNHupexc
KoMIIe-
TeHIMHU

Onenou-
HOe cpel-
CTBO

IHoka3aTenn
OLlCHUBAaHHUS

Kpurtepun onenuBanus
c¢opMHPOBAHHOCTH KOMIIETEHIM I

[1K-2

Ortuer o
nabopa-
TOpHOM
pabore

Huzkuii ypo-
BEHb — HEY/I0-
BJICTBOPH-
TEIBHO «2»

CTaBHUTCS, €CIIH CTYJIEHT JOMYCTHI 3-4 omuOKku (B
MIPOBEJICHUU JIA0OPaTOPHOU pabOTHI, B O0BSICHEHUH,
B 0(pOpMIICHUN HAOJIOJCHUHN U BBIBOJIOB, MO TEX-
HUKe 0€30MMacHOCTH ), KOTOPBIC HE HCTIPABIISIOTCS
JIKe TI0 YKa3aHHUIO MPEToIaBaTels.

[Toporossiii
YPOBEHb —
YIOBJIETBOPU-
TEIBHO «3»

a) €CJIM CTYJICHTOM JIOMYIICHBI OJIHA-T[BE CYyIIIe-
CTBEHHBIE OIIMOKH (B X0JI¢ IKCIIEPUMEHTA, B 00BsC-
HEHUH, B 0()OpMIICHUU PabOTHI, 10 TEXHUKE Oe3-
OTIaCHOCTH, B pabOTe C BelIeCTBaMHU U Mpubopamu),
KOTOPBIE UCIPABIISAIOTCS C TOMOIIBIO MPEoaaBa-
TEJIS,

0) moxbop o0opymoBaHUs, 00BEKTOB, MATEPHUATIOB, a
TaKXe padOoThI 10 HaYajly OIbITa POBEI C ITOMOIIIBIO
MIpeToaBaTels;

B) B XO/I€ MPOBEICHUS OIIBITA U U3MEPEHHI ObLITH J0-
MyIIEeHbI OMMOKK B ONTMCAHUH HAOJIIOICHUH, PopMy-
JMPOBAHUU BBIBOJIOB;

I') JOMycKaeT rpyOyro OIMOKY B X0J1€ SKCIIEPUMEHTA
(B 00BsicHEHHH, B 0pOpMIICHHH pabOThI, B COOJIIO/IC-
HUU TIPABHJI TEXHUKUA OC30IMACHOCTH MPH padboTe C
MaTepHallaMi U 000PYJIOBaHUEM ), KOTOPAsi HCIIPAB-
JISITCSI 110 TPEOOBAHUIO MPETIOaBATEIIS.

ba3zoBslii ypo-
BEHb — XOPOILIO
«»

a) paboTa BBINOJIHEHA [TPABUIILHO, 0€3 CYIIECTBEHHbBIX
OIINOOK, CHCIaHbI BBIBOJIEL;

0) J10ITyCTUMBI: HETIOIHOTA IIPOBEJICHUS UM 0(hopMmIIe-
HUS SKCIIEPUMEHTA, 0/IHA-/IBE HECYIIIECTBEHHbIE
OLIMOKH B MPOBEAECHUU WM 0()OPMIICHUH SKCIEPHU-
MEHTA, B [IpaBUjIax pabOThI C BEIIECTBAMU U ITPUOO-
pamu.

BeIcoknii ypo-
BEHb — OT-
JIUYHO «5»

a) paboTa BBITIOJTHEHA MTOJTHO, HAYYHO TPAMOTHO, JIO-
TUYHO OTMMCaHbl HAOMIOIEHUS; IPAaBUIIbHO, 03 CyIIe-
CTBEHHBIX OIMOOK, TIOCTABJICHA eJh U CJIeTIaHbI BbI-
BO/JIBI,

0) PKCIIEPUMEHT OCYIIIECTBIICH TI0 TUTaHY C yU4eTOM
TEXHHUKU 0€30MaCHOCTH U MPaBUII paboTHI C Bellle-
CTBaMH M IpUOOpamu;

B) MMEIOTCS OpTaHW3aI[MOHHbBIE HAaBBIKH (TIOAIEPKIBA-
€TCsl YUCTOTa padovero Mecra 1 MmopsiIoK Ha CTOJIe,
HKOHOMHO HCIOJIB3YIOTCSl PEAKTHBBI);

T') B IPEJICTABIIEHHOM OTYETE MPABUIILHO U aKKY-
paTHO BBITIOJTHUII BCE 3aMUCH, TAOIHIIBI, PUCYHKH,
4epTexH, TpadUKu, BEIYUCICHUS U MPABUIHHO BbI-
TIOJIHWJI aHAJIN3 TIOTPEITHOCTEH.

Tect

Hwusknit ypo-
BEHb — 710 60
OaoB (He-
YAOBIETBOPH-
TEJILHO)

3a BEPHO BBITIOJIHEHHOE 33JIaHUE TECTUPYEMBIN MOTY-
YaeT MaKCUMaJbHOE KOJMYECTBO 0asioB, Mpeay-
CMOTPEHHOE AJIs1 ATOTO 3aJIaHus, 32 HEBEPHO BBINOJI-
HEHHOE — HOJIb OaoB. [locie mpoxokaeHus Tecta
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[Toporossiii CYMMUPYIOTCS pe3yJIbTaThl BBITIOJHEHUS BCEX 3a/1a-
ypoBeHb — 61- | HuUil.

75 GaioB [ToxcunThiBaeTCS MPOUEHT MPABUIIBLHO BBIITOJ-
(YIOBIETBOpHU- | HEHHBIX 3a/IaHUM TeCTa, MOCJE YEro 3TOT MPOICHT
TEJILHO) MEePEBOAUTCS B OLICHKY, PYKOBOJICTBYSICh yKa3aH-
ba3oBbIil ypo- | HBIMU KPUTEPUSMHU OLICHUBAHHUS.

BeHb — 76-84

OaoB (Xx0-

poI11I0)

Bricokuii ypo-

BeHb — 85-100

0amioB

(oTMuHO)

I1K-2 VYeruwiii u | Huskuid ypo- CryneHT oOHapyKMBaeT HE3HAHUE OOJIbIIICH YacTH
MUCHbMEH- | BEHb — HEY/I0- | COOTBETCTBYIOIIETO BOIPOCA, TOMYCKAET OLTHOKHU B
HBI BJICTBOPH- (hopMyIHPOBKE ONpeAETCHU, HCKAKAIOLINE X
ONpOC HA | TETBHO «2» CMBICHI, OECTIOPSAI0YHO U HEYBEPEHHO M3JIaracT MaTe-
nabopa- puan. OneHKa «HEeyA0BICTBOPUTEIBHO» OTMEUAET
TOPHOM TaKhe HEJOCTATKH B MOJTOTOBKE, KOTOPBIC SBIISIIOTCS
3aHATUU CEpbE3HBIM MPEMATCTBUEM K YCIECIIHOMY OBJIAJICHUIO

MOCJIEAYIOIUM MaTepUAJIOM.
[Toporossiii CrtyneHT oOHapyKUBaeT 3HAHHE U TOHUMAaHUE OC-
YPOBEHb — HOBHBIX ITOJIO’KEHUM BOIIPOCA, HO:
YAOBIETBOPHU- | 1) M3nmaraet mMaTepuai HEMOJHO U IOMYCKaeT HEeTOY-
TEIBHO «3» HOCTH B ONIPEICIICHUN TTOHIATHN WK (DOPMYITHPOBKE
MIPaBUII;
2) HE yMeeT 10CTaTOYHO INIyOOKO U J1I0Ka3aTeIbHO
000CHOBATh CBOM CY>KJICHUS U MPUBECTU CBOU IPH-
MEpHI;
3) uznaraet MaTepual HeroclIe0BaTeIbHO U JOITyC-
KaeT OIIMOKHU B SI3LIKOBOM O()OpPMIICHUU U3Jarae-
MOTO.
ba3oBslii ypo- | 1) B oTBeTe AOMYIICHBI MaTO3HAYUTEIBHbIE OITHOKH
BEHb — XOPOILIO | U HEJIOCTATOYHO MOJIHO PACKPBITO COAEPKaHUE BO-
«» poca;
2) ecnu pomymieHo 1-2 HejoueTa B MOCIeI0BATEIb-
HOCTH U SI3bIKOBOM 0(OPMJICHUH HU3JIaraeMoro.
Beicokwii ypo- | 1) cTyAeHT moJHO u3jaraeT Matepuall, 1aeT mpa-
BEHb — OT- BHJIBHOE OTIPEICTICHNE OCHOBHBIX TIOHSITHIA;
JUYHO «5» 2) oOHapyXMBaeT MOHUMAHUE MaTepHaja, MOKET
000CHOBATH CBOM CY>KJICHHSI, IPUMEHUTH 3HAHUS Ha
MpaKTUKE, IPUBECTH HEOOXOANMbIE IPUMEPHI HE
TOJIBKO M3 y4eOHHKA, HO U CAMOCTOSATEIILHO COCTaB-
JICHHBIE;
3) um3naraet MaTepHal MMocjae0BaTeIbHO U Tpa-
BHJIBHO C TOUKH 3PEHUSI HOPM JIUTEPATYPHOTO SI3bIKA.
Camocto- | Huskwuii ypo- CTYJIGHT JOMyCTHJI YUCIO OIMMUOOK W HEIOYETOB
ATeJIbHBIC | BEHb — HEYJO- | MIPEBOCXOJAIIEe HOPMY, MPH KOTOPOH MOXKET OBITh
MACbMEH- | BIIETBOPH- BBICTABJIEHA OLIEHKA «3»
HBIE pa- TEJBHO «2»
60TsbI (ce- | IToporoBbrit CTYJIEHT MPABUJIbHO BBIIIOJIHUII HE MEHEE MOJOBUHBI
pun) YPOBEHb — paboThl WM JOMYCTWI: He Oojee NBYX TpPyObIX
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YIOBJIETBOPU- | OIIMOOK; MM HE Oosiee OAHON TpyOOH M OAHOM
TEJIBHO «3» Herpy0oii OTMOKY W OJTHOTO HEIOYETa; Ui He OoJiee
JBYX-TpPEX HErpyObIX OIMOOK; WM OAHON HerpyOoi
OMIMOKM M TPEX HENOYETOB, WM IPU OTCYTCTBUHU
omKMOO0K, HO MPH HATUYHH YETHIPEX-TISITH HEAOUYETOB.

bazoBeIii ypo- | CTYIEHT BBIMOJHWI PadOTy MOJHOCTBIO, HO IOy CTHI
BEHb — XOPOIIIO | B HEW: He OoJiee 0JfHOM HErpyOoil OMMOKHA M OAHOTO

«“4» HeJI04eTa WIH He 0oJiee IByX HelI0YEeTOB

Bricokuii ypo- | pabora BbimonHeHa 0e3 OMIMOOK, yKa3aHbl BCe
BCHb — OT- dopMmynbl, (EepMEHTBI, POTEKAOUIME pPEaKIUuH
JIUYHO «5» IIPUBCACHLI ITOJIHOCTBIO.

6.2 IIpoMe:xyTOUHasI aTTeCTAllUsl CTY/ACHTOB 0 JMCIUIINHE
IIpoMexyTouHas aTTecTanys ABJIACTCS IPOBEPKOM BCEX 3HAHUN, HABBIKOB U YMEHHUH CTY-
JICHTOB, IPUOOPETEHHBIX B MPOIECCE U3YUECHUS TUCIUTUTMHBL. DOpMOii MpOMeXyTOYHOH aTTecTa-
LMY 10 JUCLUIIINHE SBJIACTCA SK3aMEH.

Jljig oueHuBaHUs Pe3yJIbTaTOB OCBOEHUS JTUCLUIUIMHBI IPUMEHSIOTCS CIENYIOIINe KpuTe-
PHUH OLICHUBAHUS.

KpuTtepuu onieHuBaHNs YCTHOTO OTBETA HA 3a4eTe € OLEHKOM

Ouenka «5» (OTJIMYHO) CTaBUTCS, €CJIU CTYIECHT:

1. mosIHO pacKphITO coepKaHUE MaTeprasa OuieTa;

2. Marepuall M3JI0)KEH TPaMOTHO, B OINPEICIIEHHOW JIOTMYECKOH IOCIIEN0BATEIbHOCTH,
TOYHO MCIIOJIb3YETCs TEPMUHOJIOTHS;

3. IOKa3aHO yMEHME MJUIIOCTPUPOBATH TEOPETUUECKUE TIOJOKEHUS KOHKPETHBIMU IIpUMe-
pamu, IPUMEHSATh UX B HOBOM CUTYalluy;

4. IpoJIEMOHCTPUPOBAHO YCBOEHHE paHee U3YUEHHBIX COMTYTCTBYIOIIUX BOIIPOCOB, CHhOpMU-
POBAHHOCTh U YCTOMYMBOCTh KOMIIETCHIMIA, YMEHHUI U HABBIKOB;

5. OTBeT NpO3ByYall CAaMOCTOSATEIBHO, 0€3 HAaBOAIUX BOIPOCOB;

6. TOMyLIEHB! OJHA — JABE HETOYHOCTHU IPH OCBEILEHUU BTOPOCTEIEHHBIX BOMPOCOB, KOTO-
pBI€ UCTIPABIISAIOTCS IO 3aMEYAHUIO.

7. IPpAaBUJIBHO PEILICHA pacyeTHas 3a7ada.

Onenka «4» (XOpoLIO) CTaBUTCS, €CIIU:

OTBET CTY/IEHTAa yJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHMSIM Ha OLEHKY «5», HO IPU 3TOM
UMEET OJVH U3 HEIOCTATKOB:

1. B M3710’KE€HUU TONYILIEHbI HEOOIbIINE IPOOEITbI, HE UCKA3UBILINE COJEPKAaHUE OTBETA;

2. IONYIIEHbl OMH — JBA HEJI0YETa IPU OCBELIEHUH OCHOBHOI'O COJEpP’KAaHUS OTBETA, UC-
IIpaBJICHHBIE 110 3AMEYAaHUIO K3aMEHATOPA;

3. nomymieHsl ommrOKa win 6oJsiee IByX HEJOUYETOB MPHU OCBEIEHUH BTOPOCTENEHHBIX BO-
IIPOCOB, KOTOPBIE JIETKO UCIIPABIIAIOTCS 10 3aMEYaHUIO SK3aMEHATOopaA.

4. B pacueTHOM 3aJaue JI0IyIleHa OMnoKa.

Onenka «3» (y10BJ1eTBOPUTEIbHO) CTABUTCS, €CIIHU:

1. HENMOJHO WJIM HETOCeI0BaTEIbHO PACKPBITO COJIEpKaHUEe MaTeprala, HO MOKa3aHo 00-
1iee MOHMMaHUE BONPOCA M MPOJAEMOHCTPUPOBAHBI YMEHHUS, JOCTATOUHBIE NI JabHEHIIEro
YCBOEHHUS MaTepHaa;

2. UMEeNNCh 3aTPYyAHECHUS WK JONYIIEHbl OIIMOKH B OMpEeNIEHUH MOHATHH, UCIIOIb30Ba-
HUU TEPMUHOJIOTUH, UCIIPABJIEHHBIE I10CJIE HECKOIBKUX HABOAIINX BOIIPOCOB;

3. Ipu HEMOJIHOM 3HAaHUU TEOPETUUYECKOr0 MaTepuaa BhIABIEHA HEJOCTaTOuHas chopmu-
POBAHHOCTh KOMIIETEHIIUH, YMEHUH U HAaBBIKOB, CTYAEHT HE MOXKET IPUMEHUTH TEOPUIO B HOBOM
CUTYallUH.

4. penieHne pacyeTHOMN 3aJjaui BbI3bIBACT 3aTPyIHEHUS.

Ouenka «2» (HeyA0BJIETBOPUTEJIbLHO) CTABUTCS, €CIIU:

1. He pacKpBITO OCHOBHOE COJIepKaHNe Y4eOHOI0 MaTepHara;
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2. obHapy’KeHO HE3HAHHME WM HETIOHUMaHue OOJIbIIIeH WM HanOoJiee BaKHON 4acTH y4eo-
HOTO MaTepHaa;

3. JIOmyIIeHBI OIMOKH B OTPEACICHUN MMOHITHN, IPU UCIIOJIB30BAaHUN TEPMUHOJIOTHH, KO-
TOPLIC HC UCITPABJICHLI IMOCJIC HCCKOJIBKUX HABOJAAIINX BOIIPOCOB.

4. He chopMUpOBaHBI KOMITETECHIIMH, YMEHHSI U HABBIKH.

5. pacueTHas 3a/1a4a He peleHa.

6.3 TunoBblie KOHTPOJIbHBIC 3a1aHUS UJIKH UHBIC MaTEpPUaJIbI, HeOGX()}II/IMbIe AJId OHCHKH
pe3yJbTaTOB OCBOCHUSA JUCHUIIIMHBI

IIpumepsbl TeCTOBBIX 3aJaHU I
Tect mo MmoJsiexy.sipHoii 0uosiornu Nel (BxoaHoi KOHTPOJIb)

Hucmpykyusa onsa cmyoenma
Tecm codeprcum 25 3a0anuii, uz nux 15 3a0anuit —wacmo A, 5 3a0anuit —yacmo B, 5 3a0anuil
—yacmo C. Ha ezo évitnonnenue omeooumca 90 munym. Ecnu 3a0anue ne yoaemcsa 6vinoJ-
Humb cpasy, nepeiioume K cieoyrwuemy. Ecnu ocmanemca epemsa, éepnumecs Kk nponyujen-
HbIM 3a0anuam. Bepno evinonnennsvie 3a0anusn wacmu A oyenuearomcs 6 2 oanna, wacmu B —
2 6anna, uvacmu C — 5 é6annoe.

Yacts A

K kaxaomy 3a1aHNI0 4acTH A JaHbI HECKOJIbKO 0TBETOB, U3 KOTOPBIX TOJIbKO OUH
BepHbIi. BoIno1HMB 3a1aHue, BbIOepUTE BEPHbIN OTBET U YKAKUTe B 0J1aHKe OTBETOB.
A 1. Kakas aMUHOKHCIIOTA B BOJIHOM PacTBOPE UMEET CyMMApPHBIN MOJIOKUTEIbHBIN 3apsil;
a) cepuH; 0) TITyTaMUHOBAs KUCJIOTA; B) JIM3UH; T') JCHIINH; J1) acliaparvH.
A 2. Haiigute npaBuJIbHBIN OTBET: Ba30IIPECCHUH — 3TO
a) aHTUOMOTHUK, AKTUBHBII MPOTUB THEBMOKOKKOB.
0) IMKIMYECKUIN JEKAMETITH]I.
B) MPOAYKT, 00pa3yrOIMUNACS IPU THAPOIU3E OEIKOB.
') TOPMOH, CTUMYJIMPYIONIUI COKPAIIICHHUE TJIaJIKKX MBI KPOBEHOCHBIX COCY/IOB M PETYJIUPYET
BOJHBIA OOMEH.
1) SIIOBUTOE BEIIECTBO, KOTOPOE BHIBOJAMUTCS M3 OpraHu3Ma.
A 3. Kakoe yTBepkA€HHE HENPABUIIBHOE:
a) o — crnHupagbHas KOHPOpMaIys MOTUIEHTHIHON IENU XapaKTEePU3yeTcs MPeaeabHO IITOTHOU
YIIAaKOBKOM.
0) Ha KaXIbIiH BUTOK IPABO3aKPYUYEHHOM 0 — CIHpaId MPUXOIUTCA 3,6 aMUHOKHCIOTHBIX
OCTaTKOB.
B) Ha CBOMCTBA OEJIKOB HE BIUSIOT U3MeHeHus pH u Temmnepatypsl cpebl.
') BUpYyC TaOauHON MO3aWKH COCTOUT U3 OOJIBIIOTO YKCia CyObeTUHUIIL.
1) B (GOPMUPOBAHUH 0. — CIIUPATU U [ — CTPYKTYpPHI TJIaBHASI POJIb MPUHAJICKUT BOJOPOTHBIM
CBSI35IM.
A 4. [lonuHeBpUT — 3TO
a) B1 — aBuTamMuHO3.
0) MOIMaBUTAMHHO3, BRI3BAHHBIN OTCYTCTBHEM BUTaMUHOB PP 1 Bg 1 3aBucsmuii oT kommuecTa
TpunrodaHa B IUETE.
B) HapyIIEHWE HOPMAIBHOTO OTJIOXKEHUsI ocdaTa Kaabllisd B KOCTHOM TKAHU U3 — 32 OTCYTCTBUS
KaJbLIHU(EpoIIoB.
) 00JI€3HB, BRIPAYKAIOMIASCS B MIOBBIIIICHUH TIPOHUIIAEMOCTH M XPYIIKOCTH KPOBEHOCHBIX COCYJIOB
BCJIEJICTBUE HEJOCTATOYHOCTH BUTAMUHA.
1) 3a00JIeBaHKE POTOBHIIBI TJ1a3a, BRI3BAHHOE aBUTAMUHO30M.
A 5. KatanuTudeckui HEeHTp — 3TO:
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a) y4acTOK MOJIEKYJbl (pepMeHTa, B pe3yibTaTe MPUCOEINHEHUSI K KOTOPOMY Kakoro — Judo Be-
IIeCTBA U3MEHSETCSl TPETUYHAS CTPYKTYPa MOJIEKYJIbl (pepMEHTa U , KaK CJIEACTBHE 3TOr0, U3Me-
HSIETCS] KaTAIUTUYECKasi aKTUBHOCTb.

0) y4acTOK MOJIEKYJIbI (pepMEHTa, OTBETCTBEHHBIH 32 MPUCOCIMHEHUE BEIIECTBA, IT0IBEPraloIie-
rocs

(bepMeHTaTUBHOMY MPEBPAIICHUIO.

B) KOMILIEKC HECKOJIbKUX (PepMEHTOB pabOTaONINX KaK €TUHBIN SH3UM.

I') Yy4aCTOK MOJIEKYJbI ()epMEHTa, OTBETCTBEHHBIH OJHOBPEMEHHO M 3a IPUCOCIMHEHUE CyO-
CTparta, 1 3a OCYILIECTBICHHE KaTaJUTHUECKOTO MpoIiecca.

1) YHUKAJIbHOE COUYETaHWE aMUHOKHCIOTHBIX OCTATKOB, PACIIONATAIOUINXCS B KAKOH — TO YacTH
0eJIKOBOM MOJIEKYJIbI M IPUHUMAIOIIUX HETTOCPECTBEHHOE YYacTHE B OCYIIECTBICHUH KaTaaIuTH-
YeCKOT0 Mpolecca.

A 6. KaTtanaza yckopsieT peakiuio:

a) HO2, + AH, - 2 H.O + A

6) AH2+ O, — A + H202

B) 2 H202 — 2 H20 + O2

r) AH,+ B — A + BH>

n) R—CHz—-CH (OH) -R' < R—-CH=CH - R' + H20.

A 7. CoequHeHHEM, COJIEPKAIIM MaKPOIPTHUECKYIO CBS3b, SIBISIETCS:

a) MII0K030-6-pocdar; 6) rmuuH; B) rmunepodocdar;

I') SHTapHasi KUCI0Ta; 1) areTn — Ko A.

A 8. DAL

a) KobepmenT neruaporenas.

0) Kodbepment amunorpancdepas.

B) KodepmeHT nexapOokcuia3z KETOKUCIIOT.

r) Kodepment amunrpancdepas.

1) KodepmenT kapOokcuas.

A 9. 1o KOTUYECTBEHHOMY COJIEP’KAaHHUIO B OMOJIOTHUECKUX 00BEKTaxX MEepBOE MECTO MpUHA/JIe-
KUT:

a) 6enmkam

0) BoJzIe

B) yIJIEBOJaM

T') JIUITHIaM

1) MUHEpAJIbHBIM BEIIECTBAM

A 10. Haiinute HenpaBuiIbHOE yTBEpKJIEHHE: B X0/1€ (PEpMEHTATUBHOTO KaTajln3a npu oOpa3oBa-
HUU PEPMEHT — CyOCTpPaTHOrO KOMILIEKCA:

a) 3mensercsa koHpopmanus cyocrpara.

6) OOpa3yroTcs HEKOBAJIEHTHBIE CBSI3U MEXy (PEPMEHTOM U CyOCTpaToM.

B) COmmkaroTcst pyHKIMOHAIbHbIE IPYIIIbI yYaCTBYIOLIME B KaTaJlnu3e.

r) M3MeHseTcs mopsiioKk COeAMHEHUS] aMUHOKHCIIOT.

1) YcunuBaeTcs KOMIUIEMEHTAPHOCTb MEXY (PepMEHTOM U CyOCTpaTOM.

A 11. Boibepure (QepMeHT, KaTaqu3UpYIOMIUN pEaklhio, HEMOCPEICTBEHHO CONPSIKEHHYIO C
cunte3oM ATP B MmuToXoHApUSX:

a) ATP — cunra3sa.

6) NADH — nerunporenasa

B) QH> — nermaporenasa.

r) NAD — 3aBucumas 1eruiporeHasa.

1) LluToxpomokcuaasa.

A 12. B oprannsMe 0CHOBHOE KOJIMYECTBO XOJECTEPHHA UCTIONb3YEeTCs Ha!

a) CuHTE3 )KeITYHBIX KUCIIOT.

6) ITocTpoenne memMOpaH.

B) OOpa3zoBaHuE KOPTUKOCTEPOHIOB.



r) Cunre3 Butamuna Ds.
1) O6pa3oBaHKe MOJIOBBIX TOPMOHOB.
A 13. ®epMeHT NENCHH YCKOPSIET PEaAKITHIO:
a) THIpoM3a OCJIKOB 0) TUAPOIK3a KUPOB
B) TUIPOJIM3a KpaxMmana
') TUAPOIIU3A JTAKTO3bI
1) TUAPOJIN3A LEJUTIOJIO3bI
A 14. llenTpasibHBIM METa0OIUTOM OOMEHA BEIIECTB U YHEPTUH SIBIICTCS
a) AMUHOYKCYCHasl KHCIIOTa.
0) MoueBas kuciora.
B) MosoyHas KucioTa.
r) AKTHBHas YKCyCHasi KUCJIOTa.
1) I'moko3a.
Yacrs B
ByabTe BHUMaTebHbI! 3a1anus yactu B MoryT ObITH TpeX THIOB:
1) 3aganus, cogepskaliue HECKOJIbKO BEPHBIX 0TBETOB;
2) 3aJaHMS HA YCTAHOBJICHHE COOTBETCTBHS;
3) 3axaHus, 0TBET HA KOTOPbIE 10/I2KeH ObITH IaH B BH/Ie YHCJIa, CHMBOJIA, CJI0BA
B 1. AMUHOKHUCIIOTBI, CIOCOOHBIE 00PA30BBIBATH HOHHYIO CBSA3b C TU3UHOM.
a) ['munun.
0) AcmaparuHoBasi KUCJIOTA.
B) JleluuH.
r') ApruHuH.
n) ['myramuHoBas kuciora
B 2. YcranoBuTe COOTBETCTBUE MEXKIY KilaccaMu (PEPMEHTOB U MX PEAKIIHSIMHU:
1. OxcunopeayKTasbl
2. 'mnponasbl
3. U3omepax3bl
4. lexapOokcumassl
a) BzaumonpeBparienus cyocTpaTos.
6) OKUCINTENBHO — BOCCTAHOBHUTEJbHBIE.
B) 'maponutnyeckoro pacnana.
r) [leperoca GhyHKIIMOHATBHBIX TPYTII
B 3. K crepouiHbIM TOpMOHAM OTHOCSTCSI:
a) aapeHanH,
0) aHJIPOTEHHI,
B) UHCYJIVH,
') KOPTHU3011,
1) TECTOCTEPOH
B 4.0Onpenenure cymmapnsiii 3apsia nentuaa npu pH 7,0: T'my — JIuz — Ban — Acrn.
B 5. Ckonbko monexkyn AT® oOpasyercst mpu a3poOHOM OKUCIIEHUH TIIFOKO3bI.
Yacts C

38

OtBeTtnl K 3aganusaM yactu C ¢popmyiupyere B cBO0OOJHOM KpaTKOil (JopMe U 3aNIMCHIBA-

ere B 0J1aHK OTBETOB.
C 1. YkaxuTe coCTaBHbIE KOMIIOHEHTHI (pepMeHTa 1eKapOOKCHIIA3bI.
C 2. IlepeuncauTe OCHOBHBIE TAIlbl IITUKOIN3A.
C 3. Vkaxwure ycioBus paboTbl pepMEHTOB B POTOBOH MOJIOCTH.
C 4. Hanumure rugposn3 AT® u ykakuTe Kakhe BEIIECTBA BXOIST B €€ COCTaB.
C 5. Hanummre mexanu3m obpazoBanus tpunentuaa: ['nmu — JIuz — den

Tect mo MoJiexyJasipHoii 6mosnorun Nel
HNHCcTpyKUMA IS CTy/IeHTa
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Tect comepxut 25 3amanuii, u3 HUX 15 3amanuii — yacth A, 5 3aganuii — yacth B, 5 3amanumii —
gacth C. Ha ero Beimonnenue otsoautcs 90 munyT. Eciu 3aanme He yaaeTcs BBIIOIHUTD CPasy,
nepeianTe K cienyromeMy. Eciu octaHeTcss BpeMs, BEPHUTECh K IMPOMYIIESHHBIM 3aJaHHSM.
BepHo BBITIOIHEHHBIC 33JaHUs 9acTH A OlleHUBaIOTCs B 2 Oaia, yactu B — 2 6amna, vactu C — 5
0aJIoB.
Yacts A
K kaxaomy 3a1aHIIO 4acTH A 1aHbI HECKOJIbKO 0TBETOB, H3 KOTOPBIX TOJIbKO OHH

BepHBbIii. BoINoJHUB 3a/1aHNe, BBIOEPUTE BEPHBI OTBET U YKAKUTE B OJIAHKE OTBETOB.

3anoJHUTE MPOITYCKH B CIICTYIONTUX YTBEPKIACHUAX

A. 1. Bupycsl, nunpunupytomme 6aKTepun, Ha3bIBalOTCS:

a) 6akTepuodaru

0) BUpOUIbI

B) PETPOBUPYCHI

T) IJIa3MUbI

A. 2. B cocras JIHK Bxonut yrineBo:
a)Pubo3a

0)riroko3a

B)1€30KCHPH0032a

I)rajgakTosa

A. 3. Benku OTHOCUTENEHO HEOOBIIOTO pa3Mepa, HECYIIIE MHOTO TOJI0KHUTEIIBHO
3apsKEHHBIX aMUHOKHUCIIOT. [10710KUTENbHBIN 3aps/] clIocOOCTBYET TOMY, UTO Takue OeiKu
TecHO cBs3biBatoTcs ¢ JIHK He3aBHCHMO OT e HyKJICOTHIHOTO COCTaBa, OHM HA3bIBAIOTCS:

a) THCTOHBI

0) rJ100yIMHbI

B) SBS — Genku

T') IPOJaMHUHbI

1) IPOTaMHUHBI

A. 4. TanzeMHbI€ TOBTOPHI ITPOCTOM MOCIIEI0BATEIBHOCTH BBIACIEHHBIE U3 CYMMAapHOU
xierouHor /IHK kak MMHOpHBIE KOMIIOHEHTHI, TOBTOPEHHBIE 10 MUJUIMOHA Pa3 Ha TEHOM
Ha3bIBAIOT

a) YHUKaJIbHBIE T€HbI

0) maJTMHAPOMBI

B) catesututHas JJHK

r) ¢pparmenTsl OKa3aku

A. 5. KomiuieMeHTapHa MaTpHIie:
a) [Ipe -MPHK.

6) 3penas MPHK.

B) O0a.

r) Hu onum.

A. 6. Hanbonee crabunshas crpykrypa JJHK, otkpeitas Yorconom u Kpukom — 310 Tak
Ha3bIBacMast

a) B-popma JIHK,

6) A-popma JTHK

B) Z-popma /ITHK

r) SBS-hopma JIHK
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A. 7. Tlpu noGaBaeHMH K 5 -KOHIly NEPBHYHOTO TPAHCKPUNITA METHINPOBAHHOTO
Hykieotuaa G oOpaszyercs (parMeHT, KOTOpBIH, Mo-BUAMMOMY, 3amuiiaer pactyuryio PHK or
Jerpaialiii, UTPaeT BaKHYIO pOJib B UHUIIMAIIUN CUHTE3a OeJika U Ha3bIBaeTCs:

a) moJu-A,

6) mpomoTOp

B) KOII

T') HHTPOH

A. 8. ®epmenT, oTBeTcTBeHHBIN 3a cuHTe3 JJHK nipu penukaium Ha3piBaeTcst
a) /IHK-npaiimasa

6) AHK-nmomumepaszal

B) AHK-nmonumepazal 1

r) AHK-nomumepazalll

A. 9. B kakom nHampasiienuu uaet cuare3 JAHK npu permkanmm:
a) 5t-3!
6)3-5!
) 11-3!
r)3t-1t

A. 10. benku, cBa3piBaroniuecs ¢ oguouenoyeynor JIHK B pennukaTuBHOM BUIIKE,
nepxar ase nenu JJHK paszneneHHBIME TOCPEICTBOM MPUCOSTUHEHUS K UX (hochaTHBIM
OCTOBaM, IPU ITOM OCHOBAHUS OCTAIOTCSA CBOOOIHBIMU, TAK UTO OHU MOTYT CIIYKHTh MaTpHUIICH
s cunresa JIHK, nassiBarores:

a) Xenukasa

0) Tononzomepasa

B) SSB

r) mpaiimMasa

A. 11. Tlocne ypaneHus HHTpOHHOMU IOCIIEJOBATEIEHOCTH KoAupytomue nocienosarensHoctd PHK o o6enm croponaM HHTpoHA
COEHUHSIOTCA APYT C APYrOM B XOJI€ PeaKIUH, U3BECTHOH 10/ Ha3BaHUEM:

a) TPAHCTIEITHIUPOBAHKE

0) KanHMpaBaHUs

B) MOJIMAIEHUPOBAHUS

T') CIUIaCHUHT

A. 12. Curma—cyoneaununiia PHK-monmumepassr E.coli urpaer oco0yro posib B
TPAHCKPHUIILIUH, SBJSSCH (PAKTOPOM MHUILIMAIIMU OHA TIO3BOJISIET (PEPMEHTY HaXOIUTh
0000IIEHHYIO TOCIE0BATEIHBHOCTD, KOTOPAsi HA3bIBACTCSI:

a) IPOMOTOp

0) omepatop

B) T€H PETYJISATOP

T') SHXaHCcep

A. 13. VY E-coli mobast octaHOBKa peruTiKanuy, Bei3BanHas nospexaeanem JTHK, ciayxut
CUTHAJIOM JUTS ITPOLECcCa, TTO3BOJISIOIIEr0 MPeoI0IeTh OJIOK PEIUIMKALMU U TEM CaMbIM JAlOIEro
KJIETKE IIaHC Ha BBDKMBaHUE. DTOT MPOLECC HA3bIBAETCA:

a) TPAHCKPHILIUS

0) TpaHCHAIUA

B) MPOLIECCUHT

T) penapanus

A. 14. PubocoMsl MPKapHOT UMEIOT KO3(POHUIMEHT CeIeMEHTAIIUH:
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a) 30S

6) 50S

B) 70S

r) 80S

A. 15. Yyactok JIHK, x koTOpoMy mipucoeiuHseTcst O€JI0K — perpeccop.
a) [IpomoTop.

6) Omneparop.

B) ['en — perysstop.

r) OnepoH.

Yacrs B
Byabre BHUMaTeabHbI! 3aianus yactu B MoryT ObITH TpeX THIIOB:
1) 3apanmus, cogep:Kamme HECKOJIbKO BEPHBIX 0TBETOB;
2) 3aaHus HA YCTAHOBJICHHE COOTBETCTBHS;
3) 3apaHus, OTBET HA KOTOPbIE 10/2KeH ObITh /IaH B BH/Ie YHCJIa, CAMBO0JIa, CJIOBA

B. 1. YcranoBure COOTBETCTBHUE:

Hyxkuneasa. A. Pectpukrasa
I'unponuzyer N-TIIMKO3UHYIO CBSI3b. b. PHKas3a.
OnnoBpemenHo pacmieriseT ooe nenu JIHK.  B. Oo6a.
I'uapommsyert 31- 5l-pocdoamrdupayro I'. Hu omun

CBA3b B O,HHOHCHO‘IC‘IHOﬁ MOJICKYIJIC

B. 2. Ykaxure cxoactso JJHK u PHK B a3oTuCcThIX OCHOBaHUSIX:
a) aJIcHUH

0) ryaHuH

B) IIUTO3UH

I') TAMUH

J1) ypauui

B. 3. ®epmenT, kotopslii crmBaet pa3pbiBel B JIHK Bo Bpemst cuntesa JJHK nnmn ee penapanumy,
Ha3bIBACTCS:

B. 4. JIHK mHunuunpyercs Ha onpeaeneHHON
nocnegoarenpHocTH JJHK, KoTOpas Ha3pIBaeTCcss TOUKOM Havajaa MHULMALWH.

B. 5. He3aBucuMo penmmuupyromnme 31eMEHThI, Ha3bIBAEMbIE :
MOTYT PEIUIUIUPOBATHCA MPOU3BOJIBLHO BHE XPOMOCOMBI KIETKHU-
X03s1UMHa

Yacts C

OrtBernl k 3aganusam yactu C ¢popmyiupyere B cBOOOAHON KPATKOii opme U 3aNUChI-
Baere B 0JIAHK OTBETOB.
C.1. Kakoii mpouecc Ha3pIBaeTCs TPAHCKPUIILIUEN?
C.2. Yto takoe nepsuuHas ctpykrypa JHK
C. 3. Yro Takoe UHTPOHBI?
C.4. OnummTre CTpOEHUE JIAKTO3HOTO ONEPOHA.
C.5. B uem npuumnHa cepnoBHIHOKJIETOYHON aHEMUN?

OO0pa3en BONPOCOB /1Jisl YCTHOI0 HJIM MUCBMEHHOI0 ONMPOCa HA MPAKTHUYECKOM 3aHSATHH
KoutpoabsHnas padora k pazaeay 1 «buomoJsiekyJib»
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Bapuanr 1
1. Hamummwure oOpa3zoBaHue MmenTuaa ana-acn-Tup. KakoB cyMMapHbIi 3apsi1 eNTHAA B KHC-
JIOH, IMIEJIOYHOM U HEUTPATIBHOM cpeie. YKaXUTe PoJib 3TUX MPOLIECCOB.
2. CtpoeHMe U MEXaHHU3M JACUCTBUS JeKapOoKcmuiiasbl. UTo Takoe aKTHBHBIN IIEHTP (hepMeH-
TOB?
3. Uro mOHMMAIOT O]l TPETUYHOM CTPYKTypoi Oenka remoriioouna. Kakosa ee pons? Kakue
BUJIbl B3aUMOJCHCTBUI MOIJIEPKUBAIOT TPETUUYHYIO CTPYKTYpPY OEJIKOBOW MOJIEKYJIbI?
[TpuBenute mpuMepsl HopmyIamm.
Buramun B1.
ITosnoBbIE TOPMOHBI
Bonpocel iuckyccun no teme 2.2 buojsiornyeckoe OKucJaeHue.
Teopus aktuBupoBanus kucioposa K. Illenbaiina;
[Tepekucnas teopus A.H. baxa;
Konnenuus asixarenbHbix XxpoMoreHoB B.Y. [lannaguna u X. Bunanna;
Briaenenue u xapakTepucTHKa pasHOOOpa3HbIX AETUAPOTeHa3;
OO6napyxeHre MUToXpoMoB 1 urToxpomokcuaassl ([. Kevinmun u O. BapOypr) u npu3sHa-
HUE [IUTOXPOMHON CHUCTEMbI IOMUHHUPYIOUIEH TEPMUHAIBLHON JBIXaTEIbHON CUCTEMBI,
6. OTKpbITHE SBICHUS OKHCIUTEIBHOTO QochoprmpoBanus (B.A. Darensrapar).

o~

arONE

Oo0pa3zen 3aganus 1 NMCbMEHHOM CaMOCTOSITEIbLHOMH PadoThI (cepun)
Paznen 4 MoJieky/JsipHble MEXaHU3MBbI Mepeaayy HACJAeACTBeHHO HHpopMaluu

I. Ykaxute nopsaok Hykieotunos B uenu J{HK, oOpasyroieiics myTeM caMOKOIMPOBAHUS LIEMTU
... ATTAIUTCATATA HI'OTCATTTALLL ...

2. Monekyna /IHK pacnanace Ha nBe nenouku. OgHa u3 Hux umeer crpoenue: ... TAIUAJTIT-
TAHOALI'TITTI'A... Kakoe cTtpoenue OyneT MMETh MOJEKyJa, KOrJa yKa3aHHas Ierodyka Jo-
CTPOUTCS J10 MOJHON ABYXIlenoyHoi Monekyisl JTHK?

3. YKaxuTe 1Mocie0BaTeIbHOCTh HYKJICOTU0B y4acTKOB MouieKkyibl M-PHK, oOpa3oBaBmimxcs
Ha y4acTKax reHa, B Kotopeix Hykieotuasl JJHK pacnonoxens! Tak: ... TUITITAATHTITHTT
ATTILT ...

4. VYwuactkum wmonekynsl M-PHK wumeror cnenyromee crtpoenue: ....HITTTTIHYYHYA-
IF'AALTI'AVYT AT ... B xakoM mopsijike pacroioxkaTcst

AMUHOKHCIIOTHI B COOTBETCTBYIOIIMX y4acTkax Oenka, cuHTe3upyemoro Ha 3Toit PHK kak mat-
puue?

5. Kakumu nocnepoBarenbHOCTAMH HykieoTunoB M-PHK koaupyrorcs mocnepgoBatenbHOCTH
aMUHOKHCIIOT O€eJKa: ajia-aci-Tiy-THC...

6. Yuactok rena umeet cienytouiee crpoerue: ... ITHITITIHAAAATLI ... Ykaxute ctpoeHue
COOTBETCTBYIOIIETO y4acTKa TOro 0enka, nH(popmaIiys 0 KOTOPOM COJIEPKUTCS B JAHHOM T'eHE.
7. MeHbI1ast IeoYKka MOHOMEPOB B MOJIEKYJIe MHCYTUHA (1IeTlb A) 3aKaHYMBAETCS aMUHOKHUCIIO-
TaMu: JIe-Tup-acn-Tup-uuc-aci. Kakoi nocnegoBarenbHOCThI0 HykieoTnnoB JJHK 3akanunBa-
€TCsl COOTBETCTBYIOIIMI reH?

8. CKOJIbKUMU CITOCOOaMU MOXKET OBITh 3aKOJIMPOBAH B T€HAX YYAaCTOK O€JIKa U3 CIAEAYIOIINX MO-
HOMEPOB: NPO-JIU3-TUC-BAJI-THP. €CIIM YYECTh CYIECTBOBAHHE «CMHOHUMOBY» B OMOJIOTHUYECKOM
KOJI€ HACJIEICTBEHHOCTH?

9. C xakoli mocne10BaTeIbHOCTH AMUHOKHCIIOT HAuWHAETCs O0€JI0K, eCIIM OH 3aKOIUPOBAH MOCIIe-
noBatesbHOCTRI0 HYKIECOTUIOB: ... ALII'TIIIATITIIITT... Kakum cTaHer Hadajio UEMNOYKH
AMUHOKUCIIOT CUHTE3UPYEeMOTO OeJIKa, €CIU MO/ BIUSHUEM OOTYUYeHHs CeIbMOU HYKICOTH OKa-
KETCs1 BBIOUTHIM 13 MoJiekyisl JJHK?

10. C kakoit mocienoBaTeIbHOCTH aMUHOKUCIIOT HAYUHAETCS OEJIOK, €CIIM OH 3aKOJUPOBaH I0-
cnenoBarenbHOCTHIO HYKIIeoTHa0B JIHK: ... . IIIITAIITTT AAIILIAT ... Kakoii craner mocienoBa-
TETBbHOCTh AMUHOKHUCIIOT, €CIIM MEXAY 6 U 7 HyKJICOTHUIOM BCTAaBUTh TUMHUH?



43

11. C kakoit mocne0BaTeIbHOCTH aMUHOKHCIIOT HAUMHAETCS OEIOK, €CJIM OH 3aKOJIUPOBAH TI0-
cnenoBarenbHocThi0 HyKineotu1oB JHK: ... TUHTHIIIAAAAAT ATA? Kak orpa3urcst Ha CTpo-
eHuu Oenka ynanenue 3, 7 1 8 MOHOHYKJIeOTH 1a?

12. Nonusupyrommas paauaius CnocoOHa HHOT/Ia «BBIOMBATH OTIEIbHBIC HYKJICOTH/IBI U3 MOJIe-
KYJIbI HyKJICMHOBOM KHCIIOTHI 0€3 HAPYIICHHS €€ [eJIOCTHOCTH. J[OIyCTHM, YTO U3 MOJICKYJIbI y1a-
JICH TOJIBKO OJIMH HYKJICOTHU/I, a B IPYTOM CJIy4ae - TPU HYKJICOTH/ Ia TOAPS, PACIIOI0KEHHbBIX HA
HEKOTOPOM PacCTOSIHUU JAPYT OT Apyra. Kak 3To oTpa3utcs Ha 6enke, CHHTE3UPYEMOM Ha OCHOBE
HACJICICTBEHHOW MH(OpMAIIHH, 3aKOJAUPOBAHHON B TaKOW MOBPEXKIECHHOW Mojekyne? B kakmx
ciydasx oOpa3yromnuiicss 0enok OyneT OTaUYaThCs OT HOPMAJIBHOTO BCETO CHUJIbHEE MIIM BCETO
cinabee?

13. Kon Genka remMoriio0rHa y Jiroei, 00IbHBIX CEPIOBUAHOKICTOYHON aHEMHEH, UMEET CIIeTy-
tommuit coctaB: .. AT TAALAALIUALIITTTIAI'TTIT..... HazoBure aMMHOKHUCIOTHI U MX
MOCJIEIOBATEILHOCTh B TOM (hparMeHTe Oesika. Y 3I0pOBBIX JIFOACH C HOPMaJIbHBIM IeMOTI001-
Hom kox unenu JAHK crnenyrommit: ... ALLUTI TAATHAALUALITTATTAI'TTIT... Ha3zoBure
aMUHOKHCIIOTBHI M X TOPSIIOK B 3TOM (dparmeHTe Oenka. Kakoe n3MeHeHre B KOJC BbI3bIBACT 3a-
Ooneanue? K kakomy BTy U3MEHUUBOCTH OHO OTHOCUTCS?

14. YkaxuTe OCHOBHBIE dTalbl OMOCHHTE3a OeKa B KJIETKE U JaiiTe UM KPaTKYI0 XapaKTePUCTHKY.

Bonpocsl K 3a4eTy ¢ OLeHKOM
1. Knerka — snemeHTapHas yactuua >kuBoro. I'manomnasma — BHYTpeHHsS cpena kieTtku. Ee
CTPOCHHE U CBOMICTBA.
2. YrneBojbl B 00pa30BaHUU HAIMOJIEKYISIOHBIX KOMIUIEKCOB.
3. Amunokucnotsl. Ctpoenue. Knaccudukanus. Coiicta. buonorndeckas posnb B 00pa3oBaHUM
OeNKOoB.
4. XapakTepuCTUKa IyPUHOBBIX U MUPUMUIUHOBBIX OCHOBaHMM, BXOSIIUX B COCTaB HYKJIEUHO-
BbIX KUCIO0T. CTpOE€HNE MOHOHYKJIEOTHIOB.
5. CoBpeMeHHbIE NPEACTABICHUS O CTPYKTYpe HYKJIEHMHOBBIX KUCJIOT. CXOJICTBO U pa3jinyue B
crpoenuu JJHK n PHK.
6. [lepsuunas crpykrypa JJHK. buonoruueckas pos.
7. Bropuunas crpykrypa JHK.IIpuniun kommnementapHoctu B crpoennu JJHK. buonornueckas
pOJIb.
8. benku. XapakTepucTuka W OMOJIOrMYecKOe 3HAaYeHHE NEePBUYHOMN, BTOPUYHOM, TPETHYHON U
4eTBEPTUYHOHN CTPYKTyphl. DonauHr 6€1K0B. 3aBUCUMOCTh CTPOEHUS OEJIKOB U UX (PYHKIIUI.
9. ®u3uKO-XUMHUYECKHE CBOHCTBa OenkoB. benku — komutowasl, ux amdoTepHbie U OydepHbIe
cBoiicTBa. [lonarue o HatuBHOM Oenke. CyITHOCTb MPOLIECCOB BHICAIMBAHUS U JIEHATYpalHH.
10. CtpoeHwme 1 pojb JUIUAOB B 00pa30BaHUN OHOJIOTHYECKUX MEMOpaH.
11. Xumnueckas npupojia pepmeHToB. [IprMeps! GepMEeHTOB IPOTEUHOB U IPOTEUIOB.
12. CgoiicTBa (epMEHTOB: TEPMOJIOOMILHOCTh, 3aBUCHMOCTH JeiicTBus ot pH cpensl,
cneunuyHOCTb. Perynaius akTHBHOCTH (hepPMEHTOB.
13. B3auMoCBsI3b BATAMUHOB, TOPMOHOB 1 (DEPMEHTOB.
14. Crpyxtypa renomoB npokapuoT. JJHK u PHK coxnepxamue Bupycel. CTpoeHne HyKI€oHna.
[Tnasmu e
15. CoBpeMeHHbIE METO/IbI UCCIIEIOBaHMS: AIEeKTpodopes, XxpoMaTorpadus.
16. CoBpemeHHBIC MeTOBI HccinenoBanus: [11IP-anamms.
17. Ctpoenne xpomocombl. benku xpomatuna. YnakoBka JIHK B xpomocomax.
18. CtpykTypa 3yKapuOTHYECKUX TeHOB. MO3an4Hasi CTPYKTypa TeHOMa.
19. Crpoenue u pons pPHK.
20. Ctpoenue u poss TPHK.
21. Ctpoenue u posns nPHK.
22. CTpoeHHe U POIb pUOOCOM.
23. Buapl nepeHoca reHeTHYeCKON HHPOpMAITHH.
24. buocunte3 JJHK.



44

25.buocunre3 PHK.

26. CozpeBanue npe-MPHK.

27. buocunres 6ernka.

28. OCHOBHBIE MEXaHU3MBI KJICTOYHON CaMOPETYJIISIIH.

29. Perynsuuu cuHTe3a Oemka.

30. MexaHu3M JeHCTBHS TOPMOHOB MENTHIHON TPUPOJIBI.

31. MexaHu3M AeCcTBHS CTEPOUTHBIX TOPMOHOB.

32. 'eHeTHYECKHIA KO/,

33. HenocTostHCTBO TeHOMa.

34. MonekyspHbIe OCHOBBI My TAIIHA.

35. ITonBuXHEIE 271€MEHTHI TEHOMA.

36. Kiretounas u TkaHeBasi MH)KEHEPUs paCTCHUH.

37. MonexynspHble OCHOBbI T€HETHUECKON MHIKEHEPHH.

38. OcHOBHBIE 3TaNbl CO3AAHNUS TPAHCTEHHBIX OPTaHU3MOB.

39. OCHOBBI MPOMBIIIJICHHOTO MOJYYeHUS! MEPBUYHBIX (OEIKOBBIE MPOMYKTHI, aMUHOKHCIIOTHI,
TOPMOHBI, HHCYJIUH, BUTAMUHBI, HHTEP(PEPOHBI, BAKITUHBI, AHTUOMOTUKH) U BTOPUIHBIX METa00-
JIUTOB.

40. baHkH HYKJICOTHIHBIX MTOCIIEA0BATEIHLHOCTEH, mporpaMma «I'eHOM JeoBeKay.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' A, UCIOJIb3YEMBbIX
B NIPOIECCE OBYYEHUA

HupopmalinoHHbIe TEXHOJIOTUH — 00yUeHHUE B AJIEKTPOHHON 00pa3oBaTeNbHOI cpese ¢ 1e-
JBIO0 PACIIUPEHHS TOCTyIa K 00pa3oBaTelbHBIM pecypcaM (TEOpPETUYSCKH K HEOTPAaHHUYCHHOMY
00BEMYy M CKOPOCTH JIOCTYIIA), YBEITUYECHUS KOHTAKTHOTO B3aMMOJICHCTBUS C MpenojaBaTelieM,
MOCTPOCHUS MHAUBUAYAIbHBIX TPACKTOPUH MOATOTOBKUA U OOBEKTUBHOT'O KOHTPOJSI U MOHHUTO-
pUHTa 3HAaHUW CTYJCHTOB.

B ob6pazoBatenbHOM mporiecce Mo JUCIUTIIMHE UCTIOB3YIOTCS CIICAYIOIINE HHPOPMAITUOH-
HBIE TEXHOJIOTUH, SBJISIONIMECS KOMIIOHEHTaMH DJNEKTPOHHOU HMH(OPMAIMOHHO-00pa30BaTeb-
HoM cpenbl BI'TIY:

e Odunmansusiii caiit BI'TIY;

e Cucrema aekrponHoro ooyuenuss ®I'bOY BO «bI'TIY»;

e DJEKTPOHHBbIE OMOTUOTEYHBIE CUCTEMBI;

e MynbTUMEIUIHOE CONPOBOXKICHUE JICKLIUNA U IPAKTUYECKUX 3aHATUMN.

e MynsTuMeaniiHas o0yuaromias nporpamMma «bHOXUMHUS ¢ YIIPaXKHEHUSAMHU U 3a7a4aMuy)
(97EeKTpOHHOE NPUIIOKEHHE K yueOHMKY «buoxumus»: yueOHUMK uig By30B / mop pen. E. C.
Cesepuna. — 3-¢ u3f., ucnp.— M. : I9OTAP — Meaua, 2007. — 779 c.).

8 OCOBEHHOCTHU U3YYEHUA JUCHUIITINHBI THBAJINJAMMU U JIMIOAMU
C O'PAHMYEHHBIMH BO3MOKHOCTAMMU 3/10POBbA

HpI/I O6y‘~I€HI/II/I JiL ¢ OTpaHUYCHHBIMUA BO3MOYKHOCTAMU 310POBBA IMPUMCHAKOTCA aaarl-
TUBHBIE 00pa30BaTENIbHbIE TEXHOJIOTUU B COOTBETCTBUHU C YCIIOBHSMM, U3JIOKEHHBIMU B paszese
«OCcoOEHHOCTH peanu3aluu 00pa30BaTeIbHONW MPOrpaMMBbl JIJIsl HHBAJIUAOB U JIMIL C OTPaHUYEH-
HBIMH BO3MOKHOCTSIMH 3[I0POBbs» OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMel (MCHOIb30BaHUE
CIiI€NuaJIbHBIX yqe6HBIX nocoouii u JUIAKTHYCCKUX MATCPUAJIOB, CIICHUAJIBHBIX TCXHUYCCKHX
CpeACTB 00y4eHUs KOJJICKTUBHOTO M MHIMBUAYAJILHOTO MOJIb30BaHUs, IPEI0CTABICHHUE YCIYT ac-
cucTeHTa (TTIOMOIITHHUKA), OKa3bIBAIOIIETO O0YJIAFOIIUMCSI HEOOXOAUMYEO TEXHUYECKYIO TIOMOIIb U
T. I1.) ¢ Y4ETOM MHIUBUIYaJTIbHBIX OCOOCHHOCTEH 00y4atoIXCs.

9 CIIMCOK JIMTEPATYPbBI U UTHOPOPMALIMOHHBLIX PECYPCOB

9.1 JIutepartypa
1. broxuMHUECKrue OCHOBHI KHU3HEICATEIILHOCTH YEIOBEKA: y4el. mocodue s CTy/I. BY-
30B / [FO.b. @ununmosud u ap.]. — M. : Baanoc, 2005. - 404, [4] (84 x3).
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2. Konnues, A. C. MonekymnsipHasi OMOJIOTHS: YYEOHHK U CTY. BY30B, OOYUYaIOIIUXCS
no cremn. "buonorus" / A. C. Konuues, I'. A. CeBacTbsiHOBA. — 2-€ U3/., Ucnp. — M.: AkajeMus,
2005. — 396 c. (93 aK3.).

3. Konnues, A.C. MonekynspHass Ouonorus : yueOHuk ansi By3oB/ A. C. Konuues,
I'. A. CeBacthsinoBa, U. JI. [IBeTkoB. — 5-¢ u3n. — MockBa : U3marensctBo [Opaiit, 2023. —
422 c. — (Beicmee oopazoBanue). — ISBN 978-5-534-13468-1. — Tekcr : anekTponHbIi // O6pa3o-
BaTenbHas miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/517095

4. Nrauenko JI. E. Beenenue B monekymnsipayto ouonoruto / JI. E.MBauenko, C. . Jlas-
pentsBa; ®I'BOY BO BI'TIY. — baarosemienck: M3a-so BITIY, 2016. — 108 ¢. (15 3k3.).

5. NBauenko, JI. E. CoBpeMeHHbIE METO/IbI UCCIEA0BAHNS B MOJIEKYJIIPHON OMOJIOTHU U
o6uotexHonoruu — yaeonoe nocodue / JI. E. UBauenxko, C. W. JlaBpenTbeBa. — binarosemenck: U3 a-
Bo BI'TIY, 2017. — 120 c. (15 2K3.).

6. buonorudeckas xumusi: yueo. mocoodue s cry. By3oB / [FO. b. ®umunmosuy [u 1p.]];
noj pea. H. . Kosanesckoii. — M.: Akagemus, 2009. — 254 c. (5 3k3.)

7. Konnues, A. C. OCHOBHbBIE TEPMHUHBI MOJICKYJIIPHON OMOJIOTHH : y4eb. mocodue s
cryn. By3oB / A. C. Konnues, I'. A. CeBactbsinoBa. — M.: KonocC, 2006. — 187 c. (5 3k3.).

8. Kynmxes, C. M. Kpatkuii cnoBaps Onoxumudeckux TepMutoB / C. M. Kynumxkes. — M.:
Bysogckas kuura, 2005. — 85 c. (5 3k3)

9. PoroxuH, B. B. Ilpaktukym 1o 6uonoruueckoit Xumuu: Y 4eOHO-METOINYECKOe 0Co-
oue / B. B. Poroxwun. — CII6.: Jlaas, 2006. — 256 c. (5 3K3).

10.  MonekynspHas Ouosnorus. Ilpaktukym : yuebnoe nocodue i By3oB / A. C. Ko-
Hu4eB [u ap.] ; moxn penakmmeir A. C. KonnueBa. — 2-¢ u3n. — Mocksa : M3narensctBo FOpaiir,
2023. — 169 c. — (Bricmiee oopazoBanne). — ISBN 978-5-534-12544-3. — Tekcr : 31eKTpOHHBIH //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/517094

9.2 ba3bl JaHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

1. ®enpepanbubiii mopran «Poccuiickoe odpazoBanue» — http://www.edu.ru.

2. Tlopran Dnexkrponnas oudaroTeka: auccepraruu — http://diss.rsl.ru/?menu=
disscatalog.

3. Tlopran HayuyHoii snekTpoHHON 6ubarnorexu — http://elibrary.ru/defaultx.asp.

4. Caiit o xumuu http://www.xumuk.ru/

5. TlomynspHas 6ubimoTeka XMUMUYECKUX 3JIEMEHTOB
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/

6. Dnexrponnas oubarnoreka MI'Y mo xumuu http://www.chem.msu.su/rus/elibrary/

9.3 DJ1IeKTPOHHO-0MOINOTEYHbIE pecypChl

1. Polpred.com O630p CMU/Cnpasounuk http://polpred.com/news.
2. OBC «lOpaiit» https://urait.ru.

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jljig ipoBesieHus 3aHATUIN JEKIIMOHHOTO M CEMMHAPCKOTO THUIA, TPYNIOBBIX U UHIUBUIY-
QIbHBIX KOHCYJIbTALMN, TEKYIIEr0 KOHTPOJS M IPOMEXYTOUYHOH aTTeCTalMy HCIOJb3YHTCS
ayJIUTOPUH, OCHAIIEHHBIE YIEOHOU MeOeIbI0, Ay IMTOPHOU TOCKOM, KOMIIBIOTEpOM(paMHu) € yCcTa-
HOBJICHHBIM JIMLIEH3UOHHBIM CHEIMAIN3UPOBAHHBIM IPOTPaAMMHBIM 00€CIIe4eHuEM, KOMMYTATO-
POM U1 BBIX0/1a B AJIEKTPOHHO-OMOIMOTEYHYIO CUCTEMY U JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa-
30BareibHy0 cpexy BITIY, MynpTuMenuilHBIMU NMPOEKTOpaMH, SKCIO3UIMOHHBIMU SKpaHaMH,
y4eOHO-HaTIIHBIMU NTOCOOUSIMU (TaOIHUIIBI, MyJIbTUMEANIHBIE Tpe3eHTanun). s mposeneHus
71a00paTOPHBIX 3aHATHH TakkKe HCIONb3yeTcs YueOHasi JabopaTopusi 0M0JI0rHYecKoil XMMHUH,
YKOMIUIEKTOBaHHAs CJIEIYIOIMIUM 000pYJOBAaHUEM:

e KomIuiekT ayaAuTopHoi Mebenu

e KOMIUIEKT CTOJIOB J1abOpaTOPHBIX

e [lronutp

e AynuTopHas AOcKa


https://urait.ru/bcode/517095
https://urait.ru/bcode/517094
http://diss.rsl.ru/?menu
https://web.archive.org/web/20161021151915/http:/n-t.ru/ri/ps/
http://www.chem.msu.su/rus/elibrary/
http://рolpred.cоm/news
https://urait.ru/
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L] KOMHBIOTCp C yCTaHOBHeHHLIM JINIICH3MOHHBIM CHGI_II/IaJII/I3I/Ip0BaHHLIM HpOFpaMMHbIM
obecrneueHuemM

(1 )

IIJIMHE.

MynbTUMEIUIHBIN IPOEKTOP
OKCHO3ULMOHHBINA SKpaH

BeprukanpHas kamepa 1uist anexrpodopesa (1 mrT.)
K®K-2 (1 mwr.)

OO6nyuatens 6akTeprogoruyeckuit (1 mr.)
OpnHokaHanpHas nunerka (4 wr.)

Becsl 111 ypaBHOBemmuBanus mpoOupok (1 mir.)
Becsl nabopatopubsie EK-410 (1 mmT.)
Muxkpockorn «bromam» (1 mT.)

[TpubGop myisa renwpanexTpodopesa (2 mrT.)
Tepmocrar (2 mrT.)
®dotosnekrpokonopumetp (1 mit.)
Xpomarorpad (1 mr.)

Lentpudyra (2 mr.)

[Tonsspumerp (1 mit.)

Cexynnomep (1 mr.)

Crekrpodoromerp 13- 5400V D (1 mT.)
Xonoguneuuk LG Elektronics (1 mt.)
Bonsinas 6ans (1 mr)

Cymmnphsiii mkad (1 mr)

Boitsoxkao# mikad (1 mr)

Jlrokcometp (1mr)

pH-metp (1 mT)

[Tpubop 11 onpenenenus yneabHOW aKTUBHOCTH KaTajla3 ra30METPUYECKUM METO/I0M

[taTuBsl 1151 TPOOUPOK, XMMHUECKas MOCYa U HarpeBaTeIbHbIE MPUOOPHI

XHUMHYECKHUE PCAKTHUBELI 110 TCMATUKEC J'Ia60paTOpHLIX pa60T

yLIe6HO'HaFJ'I$II[HLIe HOCO6I/I$I, MyJIBTHMe,HHﬁHLIe MMpEe3CHTauu I10 yqeGHoﬁ JAUCIIHU-

Ucnons3yercss Takxke JlaGopaTtopusi 3K0J0ru4eckoil OMOXMMHUM ¥ OMOTEXHOJIOTHUM,
YKOMIUIEKTOBaHHAs CIEAYIOIINM 000PYOBaHUEM:

Ammunpukarop « AMPLY-4» (2 mir)

Becbt HR-60 (ananutuueckue) (1 m)

Buneocucrema Juist peructpaiuu arapo3ssix resiei (1 mr)
Komnetorep (2 mT)

Hacronphas nentpudyra (2mr)

O6nyuarens Oakrepunuanbii Obb-92 V ¢ namn. (4 mr)
O6unyuarens OBH(2mT)

OpHokaHanpHas nUneTka (6 mr)

[Tpuntep (1 wT)

M®VY RICOH (1 mr)

Lentpudyra / Boprekc TETA 2 (3 mr)

Hcrounuk HanpsbxeHus ais aaekTpodopesa (1 mr)

Habop nns o6napysxenust JIHK nextuna LEC ITHP-sapo. (1 )
Hab6op nns o6napyxenwns Tpancrennoit JJHK NOS ITLP-sapo (1 i)
Hab6op nns o6napyxenus Tpancrennout JIHK 35 S TILP-sapo (1 mT)
Xonoaunehsiit arperat [II'MXK. 697411.001-01 (1 )
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XononunsHuK «Mopo3ko 3» (1 mT)
XononunbHUK (1 mT)

e Tepmoctatr TERMO (1 mmT).

e [Ipubop mis BepTukanbHOTro 3ekTpodopesa ¢ oxnaxaeauem BIO-RED PROTEAN
I1-xi Cell (1 m)

e [Ipubop A TOpU30HTAIBLHOTO AIeKTpodopesa (1mT)

e Cucrema «ViTran Photo»

CamocrosiTenbHast paboTa CTYJIEHTOB OpPraHU3yeTCs B ayIUTOPUSX OCHAIIEHHBIX KOMITh-
IOTEPHON TEXHUKOH C BBIXOJIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO Cpely By3a,
B CIICIUATM3UPOBAHHBIX JJA0OPATOPUSIX 1O JUCIUILIMHE, a TAK)KE B 3a1aX JOCTYyIMA B JIOKATHHYIO
cetb BI'TTY, B nabopaTopuu MCcUX0JIOTO-TIearOrHYeCKUX UCCIICTIOBAHUN U JIP.

JIunensnonnoe nporpammuoe odecneueHue: Microsoft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Microsoft® Of-
ficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV 1License LevelE
Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate Linux.

Pa3zpa6orunk: lBauenko JIL.E., noktop Ononoruyeckux Hayk, mpodeccop Kaeapbl XUMHUU.
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11 IUCT UBSMEHEHHUH U JOTOJTHEHUM

YrBepxaenue nusmenenuid u gonoanedui B PII/I nias peanuzauuu B 2023/2024 yu. r.

Pabouas mporpamMma AMCHMILTUHBI TIEPECMOTPEHa, 00CYKIeHa U 000peHa s peann3a-
uu B 2023/2024 yae6HOM TOay Ha 3acenanuu kadeapsl (mpotokon Ne 9 ot 28 utons 2023 r.). B
PIIJI BHECEHBI CaEAYIOIIME U3MEHEHHS U TOTIOJHEHHUS :

Ne mu3menenust: 1

Ne crpanuisl ¢ u3MeHeHuem: 45
B Pazznen 9 BHeceHbI H3MEHEHHUS B CITUCOK JIMTEPATYPbI, B 0a3bl TaHHBIX U UHPOPMAIIOHHO-
CIPAaBOYHBIE CUCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHBIE peCypChl. YKa3aHbl CChUIKH, 0Oecneyn-
BaIOIIME OCTYI 00YYaIOIUMCS K AIEKTPOHHBIM YUEOHBIM U3JJaHUSM U 3JICKTPOHHBIM 00pa-
3oBaresibHbIM pecypcaM ¢ caiita DI'BOY BO «BI'TIY».




