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1. AEJIN OCBOEHMUSA JUCHUIIVINHBI

Leab ocBoeHHs TMCUUIJIMHBI — (OPMHUpPOBAaHUE 3HAHUNA UM KOMIIETEHIUMH B 00JIaCTH T€H-
HOW MH)KEHEPHUU U OMOTEXHOJIOTUN, MEXaHU3MOB COXPAHEHHS T€HETHUECKON MH(POPMAITUU B TTOKO-
JICHUSIX, TEHETHYECKUX U JMUTCHETUYECKUX MEXaHU3MOB Pa3BUTHS, a/IallTAIlUU UX K (aKTOpaM OK-
pyXaromieil cpeapl, MEXaHU3MOB SBOJIOIMH, O3HAKOMIICHHE C TEXHOJOTHSMHU KOHCTPYHPOBAHUS
HCKYCCTBEHHBIX T€HETUYECKHX MMPOTrpaMM M MX UCIOJIb30BAHUS B MPOMBIIIEHHOCTH, CEIbCKOM XO-

3SMCTBE U MEIULIMHE.

3agaum: popMUpOBaHME 3HAHUHM U HABBIKOB NP PEIICHHH COBPEMEHHBIX OMOTEXHOIOTHYE-

CKHX Tpo0JemM

1) myTéM mpUMEHEHHUS] OCHOBHBIX MOHSATHHN, KOHIICHIIMNA U MOJENCH COBPEMEHHON OMOIIOTH-

YECKOM HayKH,

2) 3a CcY€T KMCIOJIb30BaHMs HA MPAKTHKE COBPEMEHHBIX METOIMUYCCKHX IMOJIXOJ0B B MOJICKY-

JISIPHOM OMOJIOTHH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

Juctunnmna «bUOTEeXHOIOTHs» OTHOCUTCS K AUCHUIIIMHAM 10 BRIOOPY BapUaTUBHOM YacTH.
[IpepexBu3uTH AUCIUIUIHHBL: «Oprannyeckas Xumus», «buonorudeckas xumus», «Momeky-
nsipHAst Ouosorusy», « eHeTruKay.

3. INTAHUPYEMBIE PE3YJIbTATBHI OBYUYEHUSA 11O JUCHUIIJIMHE

[Tnanupyemblie pe3ynbTaThl 00y4eHUs O AUCHUILINHE, COOTHECEHHBIE C MIAHUPYEMbIMU pe-
3ynapTaTtamu ocBoeHust OITOII:

Kol hopMupyeMBIX YpoBeHb [Inanupyemsble pe3yabTaThl 00y4eHHS MO AMCUHILTHHE,
KOMIIeTeHILHii OCBOEHUS XapakTepu3yolue 3Tanbl (opMHUPOBAHUS KOMIIETEHIMIt
KOMIIETeHIINHU (moka3aTre i 0CBOEHHSI KOMIIETEHIINH)
[K-2 YaCTUYHOE 3namoe: coBpeMeHHBIC 00pa30BaTENbHBIC TEXHOJIOTHH, KOHKPET-
(cTIOCOOHOCTH MCTIONB30- OCBOEHHE HbIC METOAMKH 00yueHUs yueOHOMY mpenmeTy «buomorusy.
BaTh COBPEMEHHEIC Me- Ymems: ocymecTBIATE aHANMN3 yIEOHOTO MaTepHala Py pearn-
TOJIBI 1 TEXHOJIOTUU 3auy y9eOHBIX MPOTPaMM, OTPENEISATh CTPYKTYPY U COIepiKa-
00y4eHUS U AUATHOCTH- HHE y4eOHBIX 3aHITUI NPU Pean3aliii yIeOHBIX IPOTPaMM.
KH) Bnaodemys: KaTeropHaNbHO-TIOHSITUIHBIM anmapaToM COBPEMEH-
HOM TEOpUM W METOAMKH OOydYeHHS OHOJOTHH, Croco0aMu H
TCXHOJIOTUSMU JUATHOCTUPOBAHUSA Z[OCTI/I)KCHI/Iﬁ 06yqa}0umxcs1.
[K-4 YaCTHUYHOE 3Hams. OCHOBHBIE METOJBI HCIIOJIE30BAaHUS 00pa30BaTEIbHOM
(crocoOHOCTH HCTIOITB30- OCBOCHHE Cpempl AN OOCTIKEHUS JIMYHOCTHBIX, TPEIMETHBIX M MeTa-

BaTh BO3MOXKHOCTH 00-
pa3oBaTeIbHON Cpeibl
JUTSL TOCTYKEHHS JIMTHO-
CTHBIX, METAIIPEAMETHBIX
U MPEIMETHBIX PE3YIib-
TaTOB 00yUeHUs U obec-
MeYeHHS KauecTBa y4ueo-
HO-BOCITUTATEIHHOTO
mpoIriecca CpeCTBaMU
MpernojaBaeMbIX y4aeo-
HBIX [IPEIMETOB)

IpeAMETHBIX Pe3yabTaTOB OO0ydEeHUS M O0OeCreYeHus: KauecTBa
y4eOHOT0 TpoIiecca CpeICTBaMHU OHOJIOTHH.

Ymems.: GopmupoBaTh 00pa30BaATEIBHYIO CPEIy IIKOJIEI B IEISIX
JOOCTIDKCHUSI JTHYHOCTHBIX, TPEIMETHBIX M METaIpPEIMETHBIX
pe3ynbTaToB OOyYEHUsS CpPEJCTBaMU OWOJIOTHH;, HCIIOIb30BaTh
00pa3oBaTeNbHBIN MOTCHINAN COMUOKYIBTYPHON CPEIbl PEerHo-
HAa B MIPEMOJaBaHUN OHOIOTHH.

Bnademw: conepkaTeNbHOW WHTEpIpETAllMe M ajganTaiuei
TEOPETHUECKUX 3HAHWH MO OHONOTHMH JJIs pemieHus oOpa3oBa-
TENBHBIX 3a/1a9; KOHCTPYKTHBHBEIMH YMEHHUSMH KaK OIHUM W3
TJIaBHBIX AaCIHEeKTOB Mpo(ecCHOHANBHON KyIbTYphl OYIYIIETro
yauTeNss OWOJIOTHH; MaTephalioM Y4YeOHOH IUCIMIUIMHBI Ha
YPOBHE, MO3BOJISIONIEM (POPMYIHPOBATh U PEIIaTh 3a/1a4d, BO3-
HUKAIONIHE B X0/1¢ y4eOHOU e TeNILHOCTH 10 OUOJIOTHH.




4. OBBEM U CTPYKTYPA JUCIHUATLIAHBI

Tpyno&€MKOCTh TUCITUTLTIHBI COCTABIISET 2 3a4ETHBIC €IMHHUIIBI, /2 Jaca.

Bunsr yue6HOM
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1 | OcHOBBI TeHHOW MHXEHEPUH 10 1—2 | 4 | 4 2 2/ 25%
5 KyJ’ILTH]inOBaHI/Ie HKHBOTHBIX KIIETOK | 4 o 3 5| 92 4 2 /50%
U TKaHei
3 | KynbTypsl pacTHTEIBHBIX KICTOK 10 4 2|2 4 2/50% | Pe#lTHHr-KOHTPOJH |
4 | MUKPOKJIOHAJIbHOE Pa3MHOKCHHE 10 5 2|2 4 2 150%
5 | IIpombliiuieHHAss OMOTEXHOJIOTHS 10 6 2|2 4 2 150%
6 | BHOTEXHOJIOTHU B METUIIMHE 10 7 2|2 2 2/50% | PelTHHr-KOHTPOJB 2
7 CamocOopKa MPUPOTHBIX OHOIOTHYEC- 10 8 5| o 4 2 /50%
CKHX CTPYKTYP
8 CIo>xHbIe MallIMHBL AJIS peai3aliu 10 9 5| 92 4 2 /50%
TeHETHYECKOr0 KOJa
9 |Usroroenenue 6uonanomarepuanos | 10 10 2|2 4 2/50% | PelTHHr-KOHTPOIB 3
Bcero 3a 10-ii cemecTp 20 | 20 32 118/45% 3a4éT
Hanuumne B nucummianne KII/KP
HToro mo xucHuminHe 20 | 20 32 |18/45% 3a4ér

Conepmaﬂne JEKIMOHHBIX 3aHATHI 0 TUCHUILINHE

Tema 1. OcHOBBI TeHHOH HHKEHEPHH

MonekynspHble OCHOBBI T€HHOW HH)KeHepuH. MeTosl TexHonoruu pekoMOuHanTeix JIHK.
OcHoBHbIE (epMEHTHI pecTpuKIMU. [locTpoeHne pecTpUKIMOHHBIX KapT M CIIOCOObI ONpPEEIeHUs
HYKJICOTHIHOH ITOCJIEI0BATEIbHOCTH.

KonctpynpoBanue pekom6unantHbix JIHK u ux xnonuposanue. [lonumepasHas nenHas pe-
akuus (ITLP). CnocoObl BBeieHUS TeHa B KJIETKY. THUIBI BEKTOPOB. I eHbI-MapKepbl, CEJIEeKTUBHbBIE U
penioprepHsble TeHbl. TpedoBanus k BektopHoit JJHK, e€ cocTtas, sxcripeccus reHos.

I'eneTndeckass MHXKEHEPUS MHUKPOOPTaHU3MOB. ['€HETHYECKHE MAHMIYJISALUUUA C KIECTKAMU
miekonuTaromux. Co3qaHue TPAaHCTEHHBIX KMBOTHBIX. ['eHoTepanus. ['eHHas MH)KeHepus pacTe-
Huil. JloCTHXKEHHS TeHHOM MHXKEHEpUHU U MpoOsieMbl 6M00€30acHOCTH.

Tema 2. Ky 1bTHBHpPOBaHHE )KUBOTHBIX KJICTOK M TKaHel

OcHoBHbIE CITOCOOB! KYJbTUBUPOBAHUS >KUBOTHBIX KJIETOK. KylbTypbl )KMBOTHBIX TKaHEH U
0COOEHHOCTH KYJIbTUBHPOBAHUS OpraHoB. [ MOpHIu3aIus )KUBOTHBIX KJIETOK. MeTOIbl MOTy4YeHHUs
MOHOKJIOHAJIbHBIX aHTuTeN. MMMmyHopepmenTHbIi aHanu3 (MIDA). [lonyyenue xumep. Kionupo-
BaHUE )KMBOTHBIX.

Tema 3. KyJabTypbl pacTUTE/IbHBIX KJIETOK
KynpTypa kiterox Beicmiux pacteHuid. Mcropus passutus merona. [IpumeHeHue KyapTypbl
KJIETOK BBICIIMX pacTeHHi. BBeneHue kieTok B KynbTypy. Mopdodusnonornueckas xapakrepu-
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CTHKa KaJllyca, METOJbl M3y4EHMsI POCTa KJIETOUHBIX KyabTyp. CycneH3noHHble KyiabTypsl. Oco-
OEHHOCTHU KyJIbTUBUPOBAHUS OTIEIbHBIX KJIETOK.

CriocoObl MOTy4eHUs U CIUSHUS PACTUTENBHBIX MPOTOIUIACTOB. [IpOTOIIACTHI PaCTUTEIBHBIX
KJIETOK B OMoTexHonoruu pacrenuil. [lapacekcyanbHast rubpuausanns U BUJIbl COMaTUYECKUX THO-
PHIIOB, UX KM3HECIIOCOOHOCTh. BBe/eHe opraneis B U30JIMPOBAHHBIE MTPOTOILIACTHI — OUOJIOTH-
YecKoe KOHCTpyHpOBaHHUE KJIeTOK. KyJnbTypbl rarionIHbIX KJIETOK, CIOCOOBI MOJTY4EHUs, 3Haye-
Hue. Mcnonb30BaHue KylnbTyp PACTUTENIBHBIX KIETOK B TCHETUKE U CEJICKIIMH.

Cozlanne MCKYCCTBEHHBIX acCOLMALUi KyJIbTUBUPYEMBIX KJIETOK BBICIIMX PACTEHHH C MHK-
poopranuzMamu. L{lnaHoOGaKTepru B HCKYCCTBEHHBIX aCCOIHAIIMSIX.

Tema 4. MUKPOK/JIOHAIbHOE PA3MHOKEHHE

MeTo bl MUKPOKIIOHAIBHOTO pa3MHOKeHHs pacTeHuil. [lonydyenne O0e3BHUPYCHBIX pacTEHUI.
KpuoxoHcepBaius KyJabTUBUPYEMBIX KJIETOK PACTEHUM M KUBOTHBIX KaK METOJ| COXPAaHEHUS F€HO-
donna. JlocTonHCTBA M HEJOCTATKU MUKPOKJIOHAJIHHOTO PA3MHOKEHUS PACTEHUH.

Tema 5. [IpomblinieHHAsE OMOTEXHOJIOTHS

OcHOBHbBIE HAIpaBICHUs] OMOTEXHOJOTUMHU: OMOIHEPreTUKA, KOHTPOJb 3arps3HEHUS OKpPY-
JKaroleh cpelbl, OMOreoTeXHONIOIUs, CEIbCKOX03AUCTBEHHAss OMOTEXHOJIOIUs, OUO3JIEKTPOHUKA,
OMOTEXHOJIOTHH B HEPTSHOM MPOMBIIIUIEHHOCTH, MEIUIIUHE, TUILEBOW MTPOMBIIIICHHOCTH.

OO0mbexThl OuorexHonoruu. IlepcrnekTuBbl OnorexHonorud. OCHOBHBIE THIIBI OHONPOLIECCOB.
[TpyHUMIIBI TPOMBILUIEHHOTO OCYILECTBICHHUSI OMOTEXHOJIOTMYECKUX IpoleccoB. OpraHuzanus
OMOTEXHOJIOIMYECKUX IPOU3BOJICTB.

Tema 6. BuorexHojgoruu B MeaJuIiuHe

Hcnonp30BaHne HAHOTEXHOJIOTMM B COBPEMEHHOM NMPOMBIIIIEHHOW OMOTEXHOJIOTUH, METO-
Jlax JIe4eHus1, quarHoctuke. Vcnonbp3oBaHue HYKJIEMHOBBIX KUCIOT, aHTUTeN, (hepmenToB. Haamo-
JeKyJIsipHasi XUMUs1, CaMOCOOpPKa HAHOCTPYKTYD.

Tema 7. CamocOopka NpMpOAHBIX OMOJOTHYeCKUX CTPYKTYP

Camocb6opka HaHOCTpyKTyp. HanoOuonuka. CamoopraHusanus BHUPYCOB, OMOJIOIMYECKHX
MeMOpaH, HYKJIEMHOBBIX KHCJIOT, MOJMCaxapuioB, aMHJIONAHbIX (pubpuui. CamocOopka HUTER
MIEIKa U NAyTHHBI U3 GUOPUIUIAPHBIX OEIIKOB.

Tema 8. Ci10:kHbIe MAIIMHBI JJI PeaJTU3alHN T€HETHYECKOr0 KO/Aa

TpanckpunToHsl, pubocoMbl. [IporeocoMbl — cucTemMa KOHTPOJIA KadecTBa Oenka. buonoru-
YyecKkue HaHoABUraTenu. VIOHHbIE KaHaJbl: CEIEKTUBHBIE HAHOIIOPHI.

VY3naBaHue u xumuueckas ahpaHHOCTh MOJIEKYJI. AHTUTENA KaK MOJICKYJISIPHBIE CEHCOPHI y3-
HaBaHUs. Y3HABaHUs HYKJIEMHOBBIX KHCIOT Oenkamu. B3zauMopeicTBHE KJIETOUHBIX PEIEeNTOPOB
nura”aamu. BzanmHoe y3HaBaHUE HYKJIEMHOBBIX KHCIIOT.

Tema 9. U3roroB/ieHne OMOHAHOMATEPUATOB

Marepuanst Ha ocHoBe [IHK, nmentunoB. AM¢udunbheie nentuansie 010ku. Konbroratus-
Hbele nentuasl. PHK-nomumepst. [Ipon3BoacTtBa HaHONpOoBOAHMKOB Ha ocHOBe JIHK, amunonaHbix
¢ubpumt. [lentuaHbie HAHOTPYOKH.

bakTtepuodaru xak HoBble OMOHaHOMaTepuanbl. HaHOKOHTEHHEPHI AJ JOCTaBKH JIEKapCTB.
KoHnTpactupyrolme MarHuTHele HaHomMarepuanbsl. HanoMaTepuansl B cenbCckoM Xxo3diicTBe. Hano-
KocMmeTrKa. TkaHneBas HaHOMHKeHepus. KoHCTpynpoBaHue TKaHER MO3ra.

Copepxxanue NPaKTHYECKHUX 3AHATHH M0 JUCHHUILINHE
Tema 1. OcHOBBI TeHHOI HHKEHEPUH

buotexnonorus kouctpyupoBanusi pekomouHanTHbIX JJHK. Cuctemsl nepenoca pekoMOUHU-
POBaHHBIX MOJIEKYJ B PELUIHEHTHYIO KJIETKYy. BeKTopbl, co3/aHHBIE HAa OCHOBE OakTepuodaros,
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BUPYCOB, THOpUIHBIE BEKTOPHI. KIOHMpOBaHKE T€HOB M MX MACHTH(PHKAINSA, SKCIPECCUS KIOHUPO-
BaHHBIX [€HOB.

Hcnonb30BaHne METOOB T'€HETHUECKOW WH)KEHEHPUH JUIS MOJYYCHHUs HENTUAOB M OEKOB
(nHCYNHMH YenmoBeKa, o-, 3-, Y-uHTephEPOHBI, COMATOTPOIMH, COMAaTOCTATHH, PEHHUH TeIEHKa, Opa-
JMKHHUH, KOPOBUI aHTHI'CH BUpYyca rematuta B, kancumHblii Oenok Bupyca sinypa). [loBbienue
3¢ ¢dexTUBHOCTH (POTOCHHTE3a C MOMOLIbI0 METOJJOB T'€HHON MHXeHepHuU. V3ydyeHue u KIOHUpOoBa-
HUE FeHOB KJIFOUEBBIX ()ePMEHTOB (POTOCHHTE3A.

[Tonydyenue TpaHcreHHbIX pacTteHuid. Co3/laHue TPAaHCTE€HOB, YCTOMYMBBIX K BUPYCHBIM, Oak-
TEpUaAIbHBIM U TPpUOKOBBIM HHekusaM. Co3ganne 6MonecTUI0B. | eHHO-MHKEHEPHBIE TIOXO0/IbI
K pelIEHUI0 MpobsieMbl ycBoeHus a3oTa. Co3jaHue MITaMMOB MHKPOOPTaHU3MOB C ITOBBIIIEHHON
MHTEHCUBHOCTBIO a30T(dhukcanun. M3MeHeHne reHoTuIa pacTeHUH C LEIbI0 MOBBIICHHUS CITOCOOHO-
CTH K cuMOHoreHe3y. Beenenue reHoB a3oT@ukcalnuu B KJIETKHM MUKPOOPraHU3MOB, HE 00Janaro-
MIMX CIIOCOOHOCTHIO (DUKCAITMH a30Ta, U PACTEHUH.

[ToBbIIeHNE YCTOMUMBOCTU PAaCcTEHUN K HU3KHUM TeMIlepaTypaM METOJaMH IeHHOH MHXKeHe-
pUHM MUKPOOPTraHW3MOB. [IprMeHeHHe METOJOB I'€HHOM WHXEHEPHU IS YITYYIICHHs aMHUHOKHC-
JIOTHOT'O COCTaBa 3aracHbIX 0enkoB pacTeHui. Co31aHue HOBBIX BBICOKOIIPOAYKTHBHBIX KJIETOYHBIX
HITAMMOB.

Tema 2. KyJbTHBUpPOBaHHE }KUBOTHBIX KJIETOK U TKaHeii.

KyibTHBHpPOBaHUE JYKAPHOTHYECKHX KIETOK IN  Vitro. TexHomorus mONydeHHS U
KYJIbTUBAPOBAHUs JIMHUM JKUBOTHBIX KIIETOK. llepBuunas kynbrypa. IlocTosiHHas kieToudHas
JUHUSA, OCOOEHHOCTH KJIeTOYHOro pocrta. OpraHHas KyabTypa. ['mcrorunuueckas KyJabTypa.
Opranorunuueckass KyjiabTypa. llpeumyiectBa M OrpaHMYEHUs METO/Aa KYyJIbTYphl TKaHEH.
Tpancrennsle kieTouHble JUHUU. Tpancdekuus (meronsl BBeaeHus sk3oreHHbix JIHK B kierky
MJIEKONUTAOMUX). Meroapl co3gaHus xumep. ['mbOpuausanus >KUBOTHBIX KIETOK. MeTomabl
CIIUSHUS COMAaTUYECKMX KJIETOK. ['MOpuAOMHas TEXHOJIOTHS TIOJIyY€HHs] MOHOKJIOHAJIBHBIX
antuten. KiionupoBanue XuBOTHBIX. TpaHcIulanTanus saep. MeTonabl CO34aHus TPaHCITEHHBIX
JKUBOTHBIX.

Tema 3. KyJabTypbl pacTHTEJIBbHBIX KJIETOK

HenuddepeHMpoBKa U KaJUIyCOr€HE3 KaK OCHOBA CO3/aHUS IEPecaZlouHbIX KIETOYHBIX
KynbTyp. ['eHeTnueckas u (uznosoruyeckas reTeporeHHOCTh KJIETOYHBIX KyNIbTyp. [IutaTenbHble
Cp€abl, UX COCTaB. KYJ'II)TypBI KaJITYCHBIX KJICTOK, KX BO3MOYXHOC HCIIOJIB30BaAHUC. CyCHGHSI/IOHHI)Ie
KYJBTYpPbl U UX MCIOJB30BaHUE JUIS MOJYYEHHUs BELIECTB BTOPUYHOrO cuHTe3a. KynpTuBUpOBaHUE
OTACJIBHBIX KIICTOK.

[TonydyeHnue, KyIbTUBUPOBaHHWE M TMOpHIM3aIMs NPOTOMIACTOB. IlepeHoc KeTouHbIX opra-
Hesl. Vcnonb3oBaHNE M30JMPOBAHHBIX MPOTOIJIACTOB B KJIETOYHOM CENIEKIIMM U F€HHOW MH)KEHe-
pHH.

Coztlanue MCKYCCTBEHHBIX acCOLMAINil KyJIbTUBUPYEMBIX KJIETOK BBICIIUX PACTEHUN C MHK-
pPOOpPraHu3MaMH Kak Crocod MOJU(HUKAIMKU pACTUTENIbHOM KIETKU U pacTeHus B 1ieJoM. Beenenue
HHaHO6aKT€pHﬁ B KJIICTKHU paCTeHI/Ifl, BO3MOXXHOCTH HCIIOJIb30BaHUA.

Tema 4. MUKPOK/IOHAIbHOE PA3MHOKEHHE

MUKpOKJIOHAIBHOE Pa3MHOXKEHHE pacTeHUl M ero kiaccudukanus. TOTUMOTEHTHOCTh pac-
TUTCJIIBHBIX KJIIETOK. PereHepauHs{ paCTeHI/Iﬁ N3 KaJLTyCOB. I/IH}IyKI_[I/ISI Pa3sBUTHA MEPHUCTEMATHUYC-
CcKHUX TKaHell. O310pOBIEHUE PACTEHHMH C MOMOIIBI0 KJIOHAJIBHOTO Pa3MHOXEHHS. PazMHOxeHue
pacTeHHUHU ¢ TIOMOIIbI0 MUKPOYEPEHKOBaHUS TOOETOB.

Tema 5. [IpomblinIeHHAsE OMOTEXHOJIOTHS

[Ipon3BOACTBO aMUHOKHUCIIOT, BUTAMHUHOB, OpPraHUYECKUX KUCIOT. CTpaTerus «CBEpXCUHTE-
3a2» HE3aMEHHMBIX aMHHOKHUCIIOT (MPUMEHEHHE ayKCOTPO(MHBIX U PETYIATOPHBIX MYTAaHTOB M HC-
MOJIb30BaHKE MPENIIECTBEHHUKOB). [lepCieKTHBHBIE HCTOUHUKH YTIIepO/ia, a30Ta U POCTOBBIX (ak-
TopoB. CMHTE3 OMOJIOTMUECKH aKTUBHBIX COCMHEHUM B KYJIbTYpPE KJIETOK PACTEHUM U KAJLTyCHBIX
TKaHel pacteHnil. Co3gaHNe HOBBIX BBICOKONPOAYKTUBHBIX IITAMMOB METOJIaMH T€HHON MH)KEHe-



pun. MUKpOOHOJIOTHYECKOE M XUMUKO-IH3UMATHYECKOE MOyYeHHE OPraHMYeCKUX KUCIOT (YKCyc-
HOM, MOJIOYHOHM M JIMMOHHOM ). MUKpOOHOIOTHYECKU cCHHTE3 BUTaMuHOB B1 1 B2.

buorexHonorus B MOJIOYHOW MPOMBIIUIEHHOCTH: IPUTOTOBIEHUE MOJOYHOKHUCIBIX MPOAYK-
TOB, CbIpa, MOJIOYHOTO caxapa. Caxaposa u €€ 3aMeHuTenu. [IuiieBpie KUCIOTHI. poXKu U mpo-
IYKTHI JPOKKEBOT0 OposkeHust. [I[pon3BOACTBO aNKOTOIBHBIX HAIUTKOB.

[Tpon3BOJACTBO BHICOKOKAYECTBEHHOT'O TOILJIMBA U3 OMOJOTHYECKOrO ChIPhSi, OCHOBAHHOE Ha
coyeTaHuM (HOTOCHHTE3a, )KUBOTHOBOJICTBA, KOPMOIPOHU3BOJCTBA U (PEPMEHTAIMH C HCIOIb30Ba-
HUEM COOTBETCTBYIOLIUX OPraHU3MOB. BUOTOIUIMBHEIE 3JIEMEHTHI.

Crieruduueckoe npuMeHeHHe OMOTEXHOJIOTUYECKUX MPOIIECCOB JUIsl PEHICHUs] MPoOJIeM OK-
pyXxatomieil cpeapl: nepepaboTka 0TX0JI0B, U3BJICUEHHUE MOJIE3HBIX BEIIECTB U3 OTXOA0B, O0phbda ¢
3arpsA3HEHUSIMHU, KOHTPOJIb 32 MATOreHHOW MUKpodIopol, Oroaerpaaanus KCeHOOMOTUKOB, HEPTS-
HBIX 3arpA3HEHUI.

Tema 6. Buorexnojoruu B MeauIiuHe

[Tpon3BoCTBO aHTHOMOTUKOB M BakUWH. HayuHble MpUHIMIBI 00ECTICUYCHHsI KauecTBa Mpo-
IyKIUK (MpeaoTBpallleHHe KaTaOONMMTHOW PEeNpeccud M PETPOUHTHOMPOBAHMS, HCIIOJIb30BAHHE
IpeaIecTBeHHUKOB). [lonyuenue 6-aMUHONCHUITMIUTMHOBOW KUCIOTHI. DH3UMaTHIecKass Moaudu-
Kalusg aHTUOUOTHKOB (CHUHTE3 MOJIYCHHTETHUYECKUX aHTUOMOTUKOB). [lomydeHune HpOMBIIUIEHHO
BKHBIX CTEPOHJIOB (THIPOKOPTU30HA, MPEAHU3ATIOHA, MOJOBBIX TOpMOHOB). [lomydenue skcTpa-
[AJTIOMEPHBIX MHUKPOOHBIX MOJMCaXapuIoB (ICKCTpaH, KCaHTaH, ajJbI'MHAT, KappOJICHaH) U MX HC-
MOJIb30BaHUE B HAPOJIHOM XO35UCTBE.

Tema 7. CamocOopka NpMpOAHBIX OMOJOTHYeCKUX CTPYKTYP

[Tpoueccrl camocOopku U camoopranuzanuu B 6uonorun. Camoopranuzanusi BUpycos, doc-
domumuaHBIX MeMOpaH, aMUIOUAHBIX (GuOpmLL. [layrnHa U MENK — NPUPOIHBIC HAIMOJICKYJIISP-
HbIe COOpKHU U3 PUOPHIUIAPHBIX OenkoB. Pubocoma — koHBelep st COOpKH OSITKOB.

CamocOopka HaHOCTpyKTyp. HanoOmonmka. CamoopraHuzaiiusi BUPYCOB, OHMOJIOTHYECKUX
MeMOpaH, HYKJIEMHOBBIX KHCJIOT, MOJUCAXapuaoB, amMuiIouAHbIX (ubpmmi. CamocOopka HUTEH
IIeJIKa W MAyTHHBI 13 QUOPHIUIAPHBIX OEITKOB.

Tema 8. Ci10:KkHbIe MAIIMHBI /I Peau3alui TeHETHYECKOr0 Ko/a

[TpoTeocoma — cuctema KOHTPOJIS KauecTBa OenkoB. buonornyeckue HaHOBUTATEHN: KUHE-
3UH U JUHEHWH. [Ipyrre HaHOABUTATENN: KTYTUKA U pecHUYKU. MIOHHBIE KaHaJbl: CEJICKTUBHBIC Ha-
HOTIOPBI.

VY3HaBaHue u xumuueckas ahpaHHOCTh MOJIEKYJ. AHTUTENA KaK MOJICKYJISIPHBIE CEHCOPHI y3-
HaBaHUs. Y3HABaHUs HYKJIEMHOBBIX KHCIOT Oenkamu. B3anMopelicTBHE KIETOYHBIX PELETITOPOB
nura”aamu. BzanmHoe y3HaBaHUE HYKJIEMHOBBIX KHCIIOT.

Tema 9. U3roroB/jieHne OMOHAHOMATEPUATIOB

Marepuanst Ha ocHoBe [IHK, nmentunoB. AM¢pudunbhbie nentuanbie 010ku. KonbroraTus-
Hble nentuasl. PHK-nomumepsr. [IponsBoacTea HanonpoBogHuKOB Ha ocHoBe JIHK, ammnonaHbix
¢udput. [lentuaHbie HAHOTPYOKH.

baktepuodaru xak HoBble OMOHaHOMaTepuanbl. HaHOKOHTENHEpHI AJi JOCTaBKH JIEKapCTB.
KoHnTpactupyrome MarHuTHele HaHoMaTepuansl. HanoMatepuansl B cenbckoM Xxo3siictse. Hano-
KocMmeTrKa. TkaHeBas HaHOMHKeHepus. KoHCTpynpoBaHue TKaHER Mo3ra.

5. OBPA3OBATEJIBHBIE TEXHOJIOT A

B mpenonaBaHum TUCHUIUIMHBI « BHOTEXHOIOTHS» UCTIONB3YIOTCS pa3Hoo0pa3Hbie 00pa3oBa-
TEJTbHBIE TEXHOJIOTHU — KaK TPAIUIIMOHHBIC, TaK U C MPUMEHEHUEM aKTUBHBIX U MHTEPAKTHUBHBIX
METOJIOB O0y4YEHHUSI.

AKTHBHBIE U MHTEPAKTUBHBIC METO/bI O0yUEHHS: MHTEpAKTUBHAs JieKius (Tembl Ne 1, 5, 7),
rpymmoBas quckyccus (tembl Ne 2, 6), mpuMeHeHHEe UMHTAIMOHHBIX Mojienel (Tema Ne 2), pa3oop
KOHKPETHBIX cutyaruii (tembr Ne 3, 4,7, 8, 9).



6. OLEHOYHBIE CPEJICTBA /151 TEKYILEIO KOHTPO.ISI YCIEBAEMOCTH,
MPOMEKYTOYHOM ATTECTALIUU IO UTOT'AM OCBOEHUS JUCLIATIIAHDBI
U YYEBHO-METO/JIUYECKOE OBECHEYEHUE CAMOCTOSITEJABHOM PABOTHI
CTYJIEHTOB

33)13HI/IH K peﬁTHHF-KOHTPOHIO

Peitmunz-xonmpons 1

1. IlepBble 3KCIEPUMEHTHI, MOKa3aBIIHUE,
YTO KUBOTHbIE TKAHM BO3MO:KHO HEKOTOpOe
BpeMsl KYJbTHBHUPOBAaTh B (PM3HOJIOTHYECKOM
pacTBope in vitro mposén:

1. K. bepnapn,
2.Y. Py (Poyke),
3.T. Kenep,

4. P. Xappucos.

2. B 3kcniepuMeHTax, NPOBeIEHHBIX Xappu-
COHOM, KYJbTHBHPOBAJIACH TKAHb:

1. HepBHas,
2. sIIMTeNHaIbHasl,
3. 0601104Ka KypuHOIO 3MOpPHOHa,
4. onyxoJjeBas.
3. TpancdpopMupoBaHHbIE KJIETKH
. CTAHOBSITCS 3aBUCUMBIMH OT CyOcTpaTa,
2. 00pa3yrOT MOHOCJIOH,
3. 00pa3yroT MHOTO CITOEB.

4. OcTaHOBKA J1eJIeHUSI HOPMAJIbHBIX KJIETOK
nocJie 00pa3oBaHusi MOHOCJI051 00 bACHSIETCSI
l. KOHTaKTHBIM TOPMOKEHHUEM,

2. KOHKypeHIMeH 3a (akTopbl pocTa U MUTATEINb-
HBIC BEIIECTBA,

3. hopMoii KIIETOK,

4. opra"uszalnuen HUTOCKeNeTa,

5. COBOKYIHOCTBIO BCEX 3TUX (DaKTOPOB.

5. Ilpu TpancopManuu CKOPOCTh POCTA
KJIETOK
1. He usmensercs,

2. yBETTUIHMBAETCH,
3. yMeHbIIaeTcsl.

—_—

6. Cpena it KyJIbTHBHPOBAHNS KMBOTHBIX
KJIETOK
1. xucnas,

2. Iea0YHasl,
3. 6nn3Ka K HeUTpallbHOM.

7. Bo3ayx HaJ NHUTATEJbHOH Ccpenoil mpwu
KYJbTHBHPOBAHNU (PArMeHTOB OPraHoB M
TKaHel
1. 61130k K aTMOCEpPHOMY BO3IYXY,

2. copepxut 20% yTrIeKucioro rasa,
3. cogepxurt 5 unu 10% CO;,
4. HaChILLEH KUCIOPOAOM.

8. Ha npoandepanuro KjieTok, M3MeHSAA HX
YyBCTBHUTEJIbHOCTh K (pakTOpaM pocTa, BJIMS-
0T
1. crepounpl,

2. TOPMOHBI IIUTOBUTHOM HKeJle3bl,
3. TIIIOKOKOPTUKOUIBL,
4. comaTOMeMHBI.

9. HakomieHue 0OTX0/0B M HENMOCTOSIHCTBO
BHEIIHUX YCJIOBHIl Ha0JI01aeTcsl MPU KYJIbTH-
BHPOBAHUM
1. HEenpOTOYHOM,

2. IPOTOYHOM.

10. IIpy KyJLTUBHPOBAHMU COMATHYECKHUX
KJIETOK iN Vitr0 MX TOTUIOTEHTHOCTH
1. Bo3pacraer,

2. CHIDKaeTcs,
3. HE MeHsIeTCH.

Peitmunz-konmpons 2

1. IlpoTomiacTsl pACTUTEJBHBIX KJIETOK
ObLJIM BIiepBbIe BblIeJIeHbI
1. pepmeHTaTHBHO,
2. MEXaHUYECKH.
2. [Ipu MexaHH4YeCKOM Bbl/IeJIEHUH MPOTO-
IJIACTOB KJIETKHU NMOTPY:KAKT B
1. IIa3MOIUTHK,
2. (hepmeHT,
3. Boxy.
3. MMocae puabTpanu HHKYOANMOHHOI
cMecH Ha GUIbTpPe OCTAKTCS
1. mporomnacTsl,
2. KIIETOYHBIC OCKOJIKH,
3. KYCOUKH PACTUTEIbHON TKaHU.

4, JInsa pa3pyuieHus1 KJeTOYHOH CTEHKHU
pacTeHuii HCNOIB3YIOT (PepMEHT
1. mexTuHazy,

2. LeNIronasy.

5. IIpu BBIACJICHUH NPOTOIJIACTOB U3 CyC-
NMEeH3HOHHBIX KYJIbTYP ONTUMAJILHA CTAAUS
pocrta
1. craunonapHas,

2. nerpajaluu KieTok,

3. IaTeHTHas,

4. no3aHss TorapupmMuuecKas.
6. FanjonaHbIe pacTeHnst

. DepTUIIBHBIL,

. CTCpHJIBHBI.

N —



7. B comaTtuueckoM rudopuae 06a napTuépa
MMEI0T IUTOILIA3MATHYeCKHUH cTaTyc
1. paBHBIH,
2. HEpaBHBIN.

8. 11 pacTUTEJNbHBIX KJIETOK ONTHMAJIbHA
pH cpeab! KyJIbTHBHPOBaHUS

1.5,0—-5,5,
2.6,5—7,0,
3.9,0—10,0.

9. IIpu KOCBeHHO# pereHepanuu B KyJabType
NbUILHUKOB 00pa3yeTcs
1. xammyc,

2. SMOpPUOUIBI.

10. CBoOogHOXKUBYILIHE A30T(PUKCATOPHI B
accomuamusaX ¢ PACTUTEIBHBIMH KJIETKAMH
HHUTPOTE€HA3HYI0 AKTHBHOCTH
1. oOHApyYXHUBAIOT,

2. He OOHAPYKUBAIOT.

Peiimunz-konmpoins 3

1. B kadecTBe IKCIUIAHTA NMPH MHKPOKJIO-
HAJILHOM Pa3MHOKEHUH JIyYlle HCMO0JIb30BaTh

oprasbl, coep:kaiue
1. mapenxumy,

2. Mepucremy,

3. mpojdIue My4YKH,

4. mapeHxXuMy ¢ TMPOBOJISALIUMH ITyYKaMH.

2. HopmaibHble KJIETKH pPacTeHMil OT omy-

X0JIeBbIX MOP(}0JI0THYeCKHU
1. oTM4aroTCA,
2. He OTJINYAIOTCS.
3. OnyxojeBble KJIETKH PACTEHUI B KYJIb-
Type
1. TOPMOHO3aBUCUMBI,
2. TOPMOHOHE3aBUCHUMBI.
4. HopmaibHble KJIETKH B KYJbTYype K 0p-
raHoreHe3y
1. cnocOOHEI,
2. HE CIIOCOOHEI.
5. KanaycHasi TkaHb
1. rereporenHa,
2. TOMOT€HHA.

6. J1a co3qaHusl KOPMSLIETro CJI0sl UCHOJIb-
3YI0T
1. cycieH3u1o KJIETOK,
2. KaJUTyCHYIO TKaHb,
3. 6oraTylo mUTaTeIbHYIO CpPEy.

7. ®aKTOP KOHAUIHOHUPOBAHUSA
. TEpPMOJIa0MIIEH,

. TEpMOCTaOWIICH.

8. Jlna oOecrmeyeHHs] IreHeTHYECKOH cTa-
OMJIBHOCTH KJIOHHUPYEMOIro MaTepuaja B Kaye-
CTBe JKCIUIAHTA MpeANnoYTHTe/IbHee OpaTh
TKaHH
1. crapeie,

2. MOJIOZKBIE.
9. Bo3pacT 3KCIIAaHTA HA ycneX KJIOHAJIbHO-
ro MUKPOPa3MHOKeHHUsI BJIUsIET
1. na,
2. HeT.
10. I'eHeTHYeckasi MeCcTPOTa MOTOMKOB Xa-
paKTepHa 1Jisl pa3MHOKEHUsI
1. ceMenHoOrO,
2. BEreTaTHUBHOTO.

N —

3aganus VI CAMOCTOATEIbLHONH PadoThl CTY1CHTOB

Ne Kou-o
w/n Tema ®opma KOHTPOJIS 4ACOB
1 | Onpenesnenue HYKJICOTHIHOM mociieoBaTeIbHOCTH. CeKBEHC. pedepar 4
2 | PacumdpoBka reHOMa denoBeka. pedepat 6
3 OCHOBHBIC HalPaBJICHUS! OMOTEXHOJIOTUH: OHOIHEPTeTHKA, KOHTPOJIb eepar 6
3arps3HEHUsI OKPYKaroLIeH cpeibl, OMOre0TeXHOIOTHsL. pedep
4 [TpHHIMIIBI IPOMBILUICHHOTO OCYLIECTBICHNS OHOTEXHOJIOI HIECKHX eepar 6
npoueccoB. Opranu3anus OHOTEXHOIOTHYESCKUX MIPOU3BOJICTB. pedep
5 |AHnTuTena Kak MOJEKYJISIDHbIE CEHCOPbI y3HABAHMUS. pedepar 6
6 | Iomxyuyenue xumepHoii JIHK. Knonuposanue JTHK pedepar 4

Hroro: 32 yaca

Bonpocsl k 3a4éTy

1. MonekynsipHble OCHOBBI T€HHOM MH)KeHepuHr. MeToabl TexHoaoruu pekomonnanTsix JJTHK.
OcHoBHbIE epMEHTHI pecTpuKIMU. [locTpoeHrne pecTPUKIMOHHBIX KapT U CIIOCOOBI ONpeeseHUs

HYKHCOTI/I,[[HOﬁ noCICaA0BaTCIBHOCTH.

2. KoncrpynpoBanue pexomOuaanTHbIX JIHK u mx xkinonupoBanwue. [lonmmmepasHas mermHas

peaxrus (ITLP).




3. CriocoOb! BBeieHUs TeHa B KIETKY. THIbl BEeKTOPOB. | 'eHbI-MapKephl, CENEKTUBHBIC U pe-
noptepHbie reHbl. Tpeboanus k BektopHou [IHK, e€ cocTas, axcripeccust reHOB.

4. I'eneTnueckas TH)XEHEPUSI MUKPOOPTaHU3MOB.

5. Co3ganue TpaHCTEHHBIX KUBOTHBIX. [ €HOTEpamnusi.

6. I'ennas wrH>xeHepwsl pacTeHUU. J[OCTHKEHUS TEHHOW WHKCHEPUU W MPOOJIeMbl OM00E30-
HaCHOCTH.

7. OcHOBHBIE CTIOCOOBI KyJbTUBHUPOBAHUS KUBOTHBIX KIETOK. KyIbTypbl )KUBOTHBIX TKaHEH U
0COOEHHOCTH KYJIbTHUBUPOBAHUS OpraHoB. [ MOpuan3aIus >KUBOTHBIX KJIETOK.

8. MeTo/1pI ONTy4YeHUsI MOHOKJIOHANIBHBIX aHTHTEN. UMMyHOdepmenTHbiii ananu3 (MDA).

9. KynbTypa KJIETOK BBICUIMX PACTCHUH.

10. BBenenue kietok B KynbTypy. Mopdodusnonornyeckas xapakTepucTHKa Kaaryca, Me-
TOJIbl U3YUEHMSI POCTA KJIETOYHBIX KyJIbTYp. CyCleH3MOHHBIE KYIbTYPHI.

11. Crioco0pl mony4YeHHUs] W CIUSHUSA PACTUTENBHBIX IpoToruiacToB. IIpoTomnacTsl pacTu-
TEJIbHBIX KJIETOK B OMOTEXHOJOTUH PAaCTEHUH.

12. KynbTypsl TalsIONAHBIX KIETOK, CIIOCOOBI MOMYYeHHUs, 3HaUeHue. Vcnoiap30BaHue Kyib-
TYp PACTUTENIbHBIX KJIETOK B T€HETUKE U CEJIEKIIHUH.

13. MUKpOKJIOHAIbHOE Pa3MHOXEHHE, €r0 JTOCTOMHCTBA U HEIOCTATKU, METO/AbI MHUKPOKIIO-
HAJILHOT'O pa3MHOXKeHUs pacteHuil. [lomyueHne 6e3BUPYCHBIX pacTeHUH.

16. KpnokoHcepBaius KyJbTUBHPYEMBIX KIETOK PACTEHUH M )KHUBOTHBIX KaK METOJ] COXpaHe-
HUs reHOpOoH Ia.

17. OcHOBHBIE HaNpaBJIEHUsI OMOTEXHOJIOTUN: OMOIHEPreTHKA, KOHTPOJIb 3arpsi3HEHUsI OKpY-
Karoled cpenbl, OMOre0TEXHOIOIUs, CEIbCKOXO03IMCTBEHHAsT OMOTEXHOJIOIHs, OMO3JIEKTPOHHKA,
OMOTEXHOJIOTHH B HEPTSHOM MPOMBIIUIEHHOCTH, MEIUIIUHE, TUILEBOW MTPOMBIIICHHOCTH.

18. Mcnonp30BaHME HAHOTEXHOJIOTUI B COBPEMEHHOM MTPOMBILIICHHONH OHOTEXHOJIOTUH, ME-
TOJIax JICYEHUsI, TUArHOCTHKE.

19. CamocOopka HaHOCTpyKTyp. HanoOuonuka. Camoopranusaiusi BUpycOB, OHoJoruye-
CKMX MeMOpaH, HyKJIIEMHOBBIX KHCJIOT, IMOJINCAXapua0B, aMIIonIHbIX GuoOpmut. CamocOopka HH-
Tell ENKa U MayTUHBIL.

20. CnoxHBIE MALIMHBI TSI peaTi3allii TeHETHYECKOT0 KOAa, TPAaHCKPHUIITOHBL,.

21. PHK-nonmumepsl. [IponsBocTBa HaHOTTpOoBOAHMKOB Ha ocHOoBe JIHK.

22. baktrepuodaru kak HOBble OMOHAHOMATEPHAITBI.

23. Hanomatepuaisl B CEJIbCKOM XO3SIHCTBE.

24. Hanoxocmernka. TkaHeBasi HAHOMH)KCHEPHSL.

7. YHEBHO-METOANYECKOE U UTHO®OPMAIIMOHHOE
OBECIHIEYHEHHUE JUCIUIIJINHBI

7.1. Kuuroooecne4yeHHOCTh

KHUT'OOBECHHEYEHHOCTD

HauMenoBaHue JuTEpaTyphl:
paryp Ton KoanuecTBo k-
4BTOp, HA3BaHHUE, BU] N3aHN3, w3tanms | 3€MIUISAIPOB M3- Hajnune B 2;1eKTPOHHOI
H31aTEeTbCTBO JaHuil B 0u0JaIH0- onbauorexke Bal'y
Texke Bal'y
1 2 3 4
OcHoBHas TUTEPATypa
1. Eroposa, T. A. OCHOBBI OMOTEXHOJIOTHH : 2005 14

yueOHoe nocobue aust By30B / T. A. Eropoga,
C. M. Knynosa, E. A. )KuByxuna. — 2-e u3n.,
crep. — M. : Akagemus. — 208 c. — ISBN 5-
7695-1967-3.

2. Komog, B. I1. buoxumus : yueOHUK U1 BY- 2008 15
30B 10 HampaByieHuro 655500 buorexHomorus /
B. I1. Komos, B. H. llIsegoBa. — 3-¢ u3m.,
crep. — M. : JIpopa.— 639 ¢c. — ISBN 978-5-
358-04872-0.




1

4

3. Xoxpuw, C. H. buorexuonorus [DaeKTpoH-
HBII pecypc] : yaueoHOe ocodue / C. H. Xox-
pun. — CII6 : ITpocnext Hayku. — 304 c. —
ISBN 978-5-906109-06-4.

2015

http://www.studentlibrary.ru/book/
ISBN9785906109064.html

Hom

OJIHUTCJIbHAA

JIHUTEepaTypa

1. buprokos, B. B. OcHOBEI TPOMBIIIIEHHOH
OMOTEXHOJIOTHH : yIeOHOE ITOCOOHe IS BYy30B
o cnenuanbHOCTsM / B. B. buprokoB. — M. :
KomnocC : Xumns. — 295 ¢. — ISBN 5-9532-
0231-8 (KonocC). — ISBN 5-98109-008-1
(AHO "Xumns") .

2004

5

2. 'opnenko, B. A. HayuHble 0OCHOBBI OHOTEX-
Hooruu. Y. 1. HaHOTEXHOJIIOT MK B OHONIOTUH
[DnexTponHsIi pecypc] : yueOHOe mocodue / B.
A. Topmenko, H. M. Kytyzoga, C. K. [laryan-
Ha. — M. : [Ipomereit. — 262 c. — ISBN 978-
5-7042-2445-7.

2013

http://www.studentlibrary.ru/book/
ISBN9785704224457.html

3. llImug, P. Harmsaaaas GMOTEXHOIOTHS U Te-
HeTH4YecKas HHKeHepus [ DIEKTPOHHBIN pe-
cypc] / P. lllmugx ; mep. ¢ HeM. — 2-e u3A. (311.).
— M. : BUHOM. — 327 ¢. — ISBN 978-5-
9963-2407-1.

2015

http://www.studentlibrary.ru/book/
ISBN9785996324071.html

7.2. llepuoauyveckue u3IaHus
1. «BHOTEXHOIOTHY.

2. «buoxumus».

3. «Bectuuk MI'Y: ouonorusy.

7.3. UnTepHeET-pecypchl
1. http://www.molbiol.ru
2. http://www.hij.ru

3. http://www.xumuk.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI

JUia peanu3anuy JaHHOW NUCLHUIIIMHBI MMEIOTCS CIIELUAJIBHBIE TOMEIEHUS IS IPOBEICHUS
3aHATUI JIEKIMOHHOTO THMA, 3aHATHHA MPAKTUYECKOrO THIA, TPYHNOBBIX M WHIMBHIYaIbHbBIX
KOHCYJIbTAIlMM, TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalMd, a TAaKKe MOMELIEHUsS s
camMocCTosTeNNbHOW paboThl. IIpakTuueckue paboOThl MPOBOJATCS B J1a0OpaTOpPUM OPraHUYECKON U

ouonoruueckoit xumuu (403-7).

Y4eOHO-MeTOAUYECKHE MaTepraitbl — y4eOHUKH, METOAMYECKHE TTOCOOMSI, TECTHI.
AyanoBu3yanbHbIE CPEACTBA 00YUEHUST — CIaibl, TPE3eHTALUN, BUI€O(DUITHEMBI.
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http://www.hij.ru/
http://www.xumuk.ru/

Pabouyro nmporpammy coctasui npgthéccop xadenpsr 6uonornyeckoro m reorpahuueckoro
obpazosanust Jlapuonos H. I1. -

UV

Penensent (HpencraBHTeg),pg60T0ﬂaTenﬂ): mupekrop MBOY COIII Ne 29 r. Biagumupa

(z

IInemesckas E. B.

IIporpamma pacemotpena u 000peHa Ha 3aceTaHuy KadeIpsl OUOTOTHYECKOTO U reorpadu-
YEeCKOro 00pa3oBaHus.
IIporoxon Ne 11 ot 25 .06.20%11&

: 7 .
’7/2 "7 nonent ['pauésa E. I1.

3aBemyromui xadeapoit

Pabovas mporpamma paccMoTpeHa u 0100peHa Ha 3aceaHuy y4e6HO-METOXMUCCKON KOMIC-
cuu nanpasieHus 44.03.05 [Tegarormdeckoe obpasoBanue.

IIpotoxos Ne 3 ot 01.07.2019 roma./ | //

Ipencenarens komucenn (1 (A Zupexrop ITH Bal'V Apramonosa M. B.

Ll



JIUCT NIEPEYTBEPXJEHUS
PABOYEN ITPOI'PAMMBI JUCHUTLINHBI

PaGouyas nporpamma ojjo0pera Ha  L4/9 2420 yIeOHBId rof
I[IpoTokoi 3aceqanus kageapei No 7 or  409/2 roma

3apemyronmit Kadenpoi 7

Pa6ouas nporpamma opo0pena va 40 242/ yaeOHBIH TO]
IIpoTokon 3acenanns kapeapst Ne 7/ ot J7 0420 ronma

3apeayromuii Kadenpoi

(e 7
Pabouas nporpamma ono0peHa Ha y4eOHBI T
IIpoTokoun 3acenanust kaheaper No oT roja
3aBemyromuii Kaheapoi
PaGouast iporpamma ooOpeHa Ha yueOHBIH IO
IpoToxon 3acenanus kapenpsr Ne oT roja
3apenyrommii kadempoi
PabGowas nporpamma ooOpeHa Ha yueOHBIH Toj1
[IpoTtoxon 3acemanus Kapeapnl Ne oT roza

3aBemyroumii Kadenpoi




