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1 IHosicHUTEIbLHASA 3aIIUCKA
1.1 HanpaBJjieHHOCTbh POTrPaMMBbI: €CTECTBEHHOHAYYHas.

1.2 AKTyaJIbHOCTH POTPAMMBI:

buotexHomorus sABIsAETCS OJHOM U3 CAMBIX NIEPCIIEKTUBHBIX U aKTyaJIbHbIX HAYK,
OKa3bIBAIOIINX CYIIECTBEHHOE BJIMSHHUE Ha PA3BUTHE MHUpPA. MHUKPOOPTaHU3MBI C
YCHEXOM MOXHO NMPUMEHATh BO MHOTMX cepax: MPOU3BOACTBO MPOAYKTOB IMUTAHMS,
JIEKAPCTBEHHBIX IPENApaToB, NPEnapaToB Ui 3alMMThl OKPYKAIOLIEH CPeabl U Ui
CEJIbCKOT0 XO3sicTBa M T.1A. Pa3paboTku B JaHHBIX OO0JACTAX TMO3BOJSIOT peEIlaTh
IIMPOKUN KPYI BOIIPOCOB, CBSI3AHHBIX C OXPAaHOW 3/I0POBbS YEJIOBEKA, IMOBBILICHUEM
3¢ (HEKTUBHOCTH TPOMBIIUICHHOTO MPOU3BOJCTBA, 3alIUTON Cpeabl OOUTaHHUS OT
3arpsA3HEHNN, a TaK )K€ YJIYy4IIEHUS POCTA PACTEHUM U KUBOTHBIX.

JlaHHbIe HanPaBJIEHHUS] OCOOEHHO aKTyalbHBI JJI HAILIETO PETMOHA, TOCKOJIbKY B
peruoHe JeHCTBYET MHOIO NPEeanpUATHNH OHOTEXHOJIOTMYECKOTO KilacTepa. ITO
OpEeINpUsITUs  NUIIEBOM  MPOMBIIUIEHHOCTH  (MSCOKOMOMHATBI,  XJie0O3aBOJIbI,
MOJIOKO3aBO/bI M T.A.). Takke Hamia pecryOjiuKa SBISIETCS arpapHoil, MO3TOMY
aKTyaJIbHO U3y4€HHE OMOTEXHOJOTUYECKUX CPECTB 3aIUThl PACTEHUH U OKpY KaroLel
cpensl. Kpome TOoro, ocoOEHHO akTyaJbHO MPUBJICUYECHUE LIKOJIBHUKOB K H3YYEHHIO
OMOTEXHOJIOTUHU B CBSI3U C aKTUBHOU paboToil B peruoHe 3aBojga AO buoxumuk rpynmsl
«IIpomomen» — omHO W3 KpynHeWmunx B Poccnn NpeanpusaThii MOJHOTO LHUKIA
MIPOU3BOJICTBA, OT MOJIEKYJbI JO TOTOBOM JIEKAPCTBEHHOW (OpMBI. AKTYyaIbHOCTb
MpOrpaMMbl COCTOUT B TECHOM CBSI3M COBPEMEHHOM OMOTEXHOJIOTHU C (PU3UKOM,
XUMHEH, MEIUIIMHON, HKOJOTHEH, Ouonorueid U MHGOPMAIMOHHBIMU-TEXHUYECKUMHU
JVCLHATUIMHAMU.

1.3 Leas nporpamMmsi:

llenpto mporpamMmbl  sBIAsieTCs (OpMUpPOBAHUE Y OOydaromuxcsi 0a30BBIX
KOMIICTEHIIUH B 00JacTH OMOJIOTHH, OMOTEXHOJIOTHH, OMOXUMHH U MHKPOOHOJIOTHH,
pacmiupeHue ©  yriayOJIeHME MEXNPEIMETHBIX 3HAaHHWM, pPa3BUTHE HABBIKOB
M300peTaTebCKOM eI TEILHOCTH.

1.4 3apgaumn nporpaMmabi:

- pa3BUTh Yy JeTel TMO3HaBaTEIbHBIA MHTEpEC K MPEeaMETHON o0jactu
OMOTEXHOJIOTUHA U MUKPOOHOJIOTUY;

-U3y4nTh 0a30BbIE€ MOHATHS: MUKPOOPIaHU3MbI, MUKPOCKOMNUS, MOJHUCAXAPHUIbI,
oenku, mukpodiopa, 'MO, nekapcTBeHHbIE TPENapaThI;

- copMHUpOBaATH MPAKTUUECKHE HABBIKA B 00JACTH OMOJIOTUU U OMOTEXHOJIOTHHU
(HaBBIKM MHUKPOCKOMHH, MPUTOTOBJICHMS MUTATEIBHBIX Cpel ISl KyJIbTUBUPOBAHMS
OMO0OBEKTOB, U3YUUTh OCHOBHBIE (PU3NKO-XUMUYECKHUE METObl aHAJIN3a);

- chopMHUpOBaThL yMEHHE TMPUMEHATh TEOPETUYECKUE 3HAHUS U HAaBBIKU
MUKPOOHOJIOTUN U OMOTEXHOJIOTUH AJIS PEIIEHUS] KOHKPETHOH 3a1auu

- IPUBUTH HABBIKU MPOEKTHOM AESITEIBHOCTH.



1.5 OTauvuTtenbHbIe 0COOCHHOCTH IPOTPAMMBbI, HOBH3HA.

OTIMYUTENBHON 0COOEHHOCTBIO MPOrpamMmMbl « BHOTEXHOIOT U SIBIISIETCS TO, YTO
nporpaMMa Kypca MO3BOJIUT NOBBICUTh MHTEPEC YYAIMXCS K M3YYEHHIO NPEAMETOB
MH)KEHEPHO-OMOJIOTHYECKOr0 NPOPUIISL UepE3 OCBOCHUE MEXIPEAMETHBIX TUCLUIUIVH,
HE paccMaTpUBacMbIX B 0a30BOM IIKOJIBHOM Kypce (OMOTEXHOJOTusl, OMOXMMMI,
MUKpPOOHOJIOTHS, U T.[.), a TaKXe dYepe3 BBEJICHUE YUeOHO-HUCCIIEOBATEIbCKON U
IPOEKTHO-UCCIIEN0BATENBbCKON IEATEIPHOCTH B paMKax 3THX JUCUUIUIMH. B mporecce
NPOBENCHUS 3aHATHH, y4allMecs I1OoJlydaT INEepeloBble 3HaHUsA B  0O0JacTH
OMOTEXHOJIOTUH, TPAKTHUECKUE HABBIKM PaOOTHI Ha PA3IUYHBIX BUJAX COBPEMEHHOTO
HAy4yHOro JlabopaTopHOro o6opyaoBaHus. Takoro Kak: JaMHHapHBIH OOKC,
UCIIOJIB3YEMBIA JUIsl 3ac€Ba KYJIbTYp MHUKPOOPraHU3MOB; OHOPEAKTOpbl — IS
MOJICTTUPOBAHUS IPOU3BOJCTBEHHBIX YCIOBUN, U M3Y4YeHHs (AKTOPOB, BIMSIONIMX Ha
pOCT W TMPOAYKTUBHOCTH MHMKPOOPTAaHM3MOB; MHKPOCKON — ISl HM3y4YCHUS
MUKpPOTIPENapaToB; aHAIN3aTOPhI KauecTBa Mosioka «Kesep» u «Jlaktan» u T.1.

[IporpaMMa  MO3BOJSET MO3HAKOMHUTH  OOy4arolUXcs C  NEPEeJOBBIMU
POCCUHCKMMU U MUPOBBIMH pa3pab0oTKaMu B 00JaCTH OMOTEXHOIOTHH.

1.6 HopmaTuBHBIE NPaBOBbIe aKThl, HA KOTOPBIX Oa3upyercsi pa3padoTka
MPOrpaMMbl:

- ®denepanbHbIi 3akoH OT 29 nexkadps 2012 roga Ne273-D3 «O6 oOpa3zoBaHuu
B Poccuiickon denepanuny;

— IloctanoBnenue IlpaBurensctBa Pecniyonuku MopaoBust ot 22 aBrycra 2019
roga No 352 «O6 ytBepxknaenuun llopsika mpenocTaBieHUsT U3 PECIyOJIMKAHCKOIO
oromkera PecnyOnukun MopaoBusi rpanta B (opme CcyOCHIMM HEKOMMEPUYECKUM
OpraHu3alusM Ha OOECreYeHUE PaCXOJIOB IO COJACPKAHUIO IIEHTPOB, PEATU3YIONTUX
JIOTIOJTHUTENbHBIE o01eo0pazoBarenbHbIC MPOTrPaMMBbl, B OpraHu3alusiX,
OCYIIECTBIISIONIUX 00Pa30BaATEIBHYIO IEATETLHOCTh IO 00pa30BaTEIbLHBIM IIPOrpaMMamM
BBICIIIETO 0Opa30BaHMs, B TOM YHCJIE YYAaCTBYIOIIUX B CO3JJaHUU HAYYHBIX U HAYYHO-
o0pa30oBaTeIbHBIX IEHTPOB MHUPOBOTO YPOBHSI WM OOECIICUMBAIOIINX JEATEIHLHOCTD
LIEHTPOB KOMNEeTeHIMA HallnoHaIIbHON TEXHOJOTUYECKOW UHULIMATHBBIY;

- Pacnopsokenune IlpaBurensctBa PO ot 31 mapra 2022 r. N 678-p «O6
yTBepkieHn KoHuenuuu pa3BuTus AOMOJIHUTENIbHOTro oOpa3zoBanus aeteit 10 2030 r. u
MJIaHa MEPOTIPUSITUIN 110 €€ peaTnu3ainmny;

— Ilpuka3z MunucrepctBa npocsemienus: Poccuiickoit ®enepannu ot 27.07.2022
roga Ne629 «O06 yTBepKJACHHHM TIOpSJKAa OpraHu3alid W OCYIIECTBICHUS
o0pa30BaTeNbHON  NESATENIBHOCTH TI0  JIOTIOJHUTEIBHBIM  00IIe00pa3oBaTeIbLHBIM
porpaMmamy;

— IlIpuka3z MunucrepctBa o6pazoBanust u Hayku PO ot 23.08.2017 roga Ne 816
«O06 ytBepxaeHun Ilopsaka TPUMEHEHHS OpPTraHU3ALMAMHU, OCYIIECTBIISIIOIAMHU
00pa30BaTeNbHYI0  JI€SATENBHOCTh,  AJEKTPOHHOIO  OOyYeHHMs, JUCTAHIMOHHBIX
00pa3oBaTeIbHbIX TEXHOJOTUN NP pean3alii 00pa3z0oBaTENbHBIX IPOIPAMMY;

— Ilpuka3z MunucrepcTBa HayKu U BbIciiero oopasoanusi PO u Munucrepctsa
npocsetnienust PO ot 5 asrycta 2020 r. N 882/391 «O6 opraHuzanuu u OCyIeCTBICHUN



o0pa3oBaTenbHON JEATENHPHOCTH TPHU CETEBOM (hopme peanm3anui 00pa3oBaTEIbHBIX
IIPOTPaMM»;

— IIpuka3 MunucTepcTBa Tpyaa u counaibHoM 3amuThl Poccuiickoint depepanmnu
ot 22 centsiOps 2021 r. N 6521 «OO0 yTBepkaeHun npodecCUuOHANIbHOIO CTaHJapTa
«Ilenaror JOMOIHUTEIBHOTO 00pa30BaHUs ACTEH U B3POCIIBIX);

— Ilpuka3z MunuctepctBa oOpazoBanus Pecriyonrku Mopnosus ot 4 mapta 2019
roma Ne 211 «O6 yrBepxkaenun IlpaBmn nepcoHnpummpoBaHHOTO (GUHAHCUPOBAHUS
JIOTIOJIHUTEILHOTO 00pa30BaHuUs IETE»;

— Canurapusie npasuna CII 2.4.3648-20 «CaHuTapHO-3NMHAEMUOIOTHYECKUE
TpeOOBaHMS K OpTraHU3AIMAM BOCIIUTAHUS U 00yUYEHUs, OTJbIXa U O3J0POBJICHUS JIeTeH
U MOJIOACKHW», YTBEPKICHHBIC IOCTAHOBICHUEM [ J1aBHOrO  TrOCyAapCTBEHHOTO
canutapHoro Bpaua Poccuiickoit ®enepamuu ot 28 centsiops 2020 1. Ne 28
(3apeructpupoBano MuHHCTEpCTBOM IocTHIIMU Poccuiickoit ®@enepanuu 18 nexabps
2020 r., peructparmonusiii N 61573), nelictByromiue 10 1 suBapst 2027 roja.

— VYcraB VYHuBepcuTeTa W ApYrM€  JIOKaJbHBIE HOPMAaTUBHBIE  AKTBI
YHuBepcurera.

1.7 Anpecat nporpamMmmsl.

— IIporpamma opueHTHpOBaHa Ha JOIMOJHUTEIHLHOE OOpa30BaHUE YYAIIUXCS
cTapIiero MKoJibHOro Bo3pacta (14-18 ner). TpeOyroTcst 6a30Bble MIKOJbHBIC 3HAHUS B
obnacTu Ouosioruu u xumun. HaGop B rpyriny ocymiecTBisieTcsi Ha OCHOBE MUCbMEHHOTO
3asBJICHUS POJUTENIEH UM CETEBOTO COTJIAllIEHUs ¢ 00pa30BaTEIbHOM OpraHu3aluei.

1.8 O0bem nporpamMmmsl
JlanHasi oOpa3oBaTebHas IporpaMma rzydaercs B TeueHue 144 gacos, 4 yaca B
HEJIEJIIO TI0 TIEPBOM KAJICHAAPHOM HEJele, U 5 4acoB MO BTOPOI.

1.9 Cpox ocBoenus: 37HenEb.
1.10 ®opma o0yueHusI: OUHasl.

1.11 Oco0enHOCTH OpraHu3annu 00pa3oBaTeJIbHOIO Npouecca.

Ounas nporpamma ¢ npumenennem J{OT.

[Tporpammoii mpeaycMOTPEHO MPOBEICHHE KOMOMHUPOBAHHBIX 3aHITHI: 3aHSATHS
COCTOSAAT M3 TEOPETUYECKOM, IPAKTUYECKOW M IIPOCKTHOM 4YacTU. TeopeTudecKuit
Matepual JaéTcs B TOM 00bEME, KOTOPBIM HEOOXOAUM JJIsl OCMBICIICHHOTO BBITIOJTHEHUS
npakTudyeckod pabotel. Ilpu 3TOM  ywamuecss TMOCTOSHHO TOOYXKIAOTCS K
CaMOCTOSITETLHOMY TOUCKY JOMOJIHUTEILHON MH(pOPMAIIUU, UCIIOJIb3YSI BO3MOKHOCTH
COBPEMEHHBIX  HMH(POPMAIMOHHBIX  KOMITBIOTEPHBIX  TEXHOJOTHUM, HAy4YHYH) U
TEXHUYECKOU JIUTEPATYPHI U T.1.

1.12 OpranusaunoHHbie (pOpMbI 00y4eHMsI: TPYNIOBBIE, B Ipynmnax OJHOTO
BO3pacTa WIH Pa3HOBO3PACTHBIX TPYIIIAX.



1.13 Pexxum 3ansaTuii: o 2 yaca 2 pa3a B HeJIet0 — 4 yaca B HEJIEITIO.

1.14 Ilnanupyembie pe3yJibTAThl OCBOEHHSI IPOrPaAMMBbI.

OOyuaromuiics, OCBOMBIIMN JUCIHUIUIMHY JOJDKEH 3HATh: - OCOOEHHOCTH
CTPOEHHUSI MHUKPOOPTaHU3MOB, MUKPOOPTaHU3Mbl ONACHBIE JI 370POBbS JIIOAEH, HX
JIOMYCTUMbIE YpPOBHU 3arps3HEHUs BOJbI, IOYBBI, BO3AYyXa, 3HATH IEPCIEKTUBBI
UCITOJIb30BAHUSI MUKPOOPTaHM3MOB B IPOMBIIIIEHHOCTH JIJIs1 TTOJIYYE€HUS TOJIE3HBIX IS
YEJIOBEKa MPOJYKTOB U BEIIECTB. 3HATh MUKPOOHOJIOTUYECKNE TEXHOJIOTUU U METOIUKH
BBITIOJTHEHHUSI MUKPOOHMOJIOTHYECKUX aHATU30B MO BBLICICHUI0 MHUKPOOPTaHU3MOB M3
OOBEKTOB OKpYyXkaromie cpeapl. [lomkeH yMeTh: - BBINIOJHATH CAMOCTOSTEIHHOE
UCCJIeIOBaHKE, HATPABJICHHOE Ha OIpeieJICHHE O0IIero KOJIMYeCTBa MUKPOOPTaHU3MOB
B cpene oOuTaHWs, IUIAaHHUPOBaTh, aHAJU3UPOBAaTh U 0000mAaTh pe3yabTaThl
IKCIIEPUMEHTA, (OPMYITUPOBATH BBIBOIBI.

1.15 [JJoxymeHT 00 00Oy4yeHHM, BbIAABAEMbIii 10 OKOHYAHUM OOy4YeHMs, U
YCJIOBHS €r0 MoJy4eHnsi 00y4aommmcs.
JlokymMeHT 00 o0yyeHUM — cepTH(HUKAT yCTaHOBJECHHOTO oOpasma (MoJy4daroT

JM1a, OCBOMBIIUE IMPOTPAMMY B ITOJTHOM 00BEME U MPOIIEIIINE UTOTOBYIO aTTECTALUIO).



2 Y4eOHbIH NUIAH M Y4eOHO-TeMATHYECKHUI IJIaH

2.1 YYEBHBIN IVIAH
JAOMOJTHUTEIbHOM 0011e00pa3oBaTe/IbHOM 001Iepa3BUBAIONICH POTrPAMMbI
«buorexHosorus. ba3oBpiii ypoBeHb»

B ToMm uncne

Ne | HaumenoBanue paszenos/mMoayieii [Beero 4acos TIpaxTuiecCamoctos ®
Jlexknnu KHue TeJbHas OpMa KOHTPOIIA
3aHATUSA | pabora
1 Bsenenue B buorexHoJIOrUIoO.
Texuuka 6e3omacHocTH. «Bcee 5 2 3 TecrupoBanue.
npodeccrun BaxHBI CobecenoBanue
2 | «B mouckax xjopoduiniay. EP—
3HAKOMCTBO C IUTMEHTAMH,
METOJIaMH UX BBIACICHUS U 15 4 11 fpeserTattini ©
pe3yabTaTaMu
pa3z[enelim. 3HAKOMCTBO C TKaHSIMU paboThI
ACTCHHM
3 3ammTa
«I"enernka. OCHOBBI T€HETHYCCKOM IIPE3EHTALUU C
umkenepuu. MO - ecTh win He 1 3 8 pe3ynabTaTaMu
eCTb?» pa60T]5,I
4 Munu-npoekT «Ilo cienam TectupoBanue
JleBenryka. Mukpomup BOKpyT 3ammra
Hac» [Ipoekt — u3zyuenue 16 5 11 MIPE3CHTAIINH C
MUKPOQIIOPHI OOBEKTOB pe3yabpTaTaMu
OKPY’KaIOILIEro MHUpA. paboThI
5 | «benpie umeBBIC OMOTEXHOJIOTHH. 3armoHeHne
IleliTe 1eTH MOJIOKOY OTYETA 110
[Ipon3BoacTBO Horypra UCCIIEIOBAHUIO.
13 3 10 3amnura
MIPE3CHTAIINH C
pe3ynbTaTaMmu
paboTHI.
6 | «KpacHas MegumuHCcKas 3amura
onorexHomorug. A HYXXHO JI1 MBITh MIpE3ECHTALNH C
9 13 3 10
PYKH Y. pe3yIbTaTaMu
paboThI
7 | «OcuoBbl Onoxumuu. CekpeTHas TectupoBanue
imaGopaTopusi» 3HAKOMCTBO C 16 6 10
OHOTMOIMMEPAMU U METOJJAMH HX
aHaI3a




8 | «broJIOrHUecKn aKTUBHBIE 3amura
BelecTBa» Butamunsbl, ['OpMOHBI. 14 4 10 PE3EHTAlUH C
AHTHOMOTHKHA. MacTep Kiacc Ha pe3yIbTATAMH

apMalleBTUYECKOM IPEAIPUITUN
(bapmary peanp paboThl
9 |«BHOTEXHOIOTHSA U DKOIOTHUS. 3
buonimacTukuy alOJIHCHHC
OTHYETA 110
12 2 10 HCCIIEIOBAHUIO
ILUIEHOK
10 |1 «cAHaM3 KayecTBa MUTHEBOM amnmra
BOIBI» IIPE3CHTALINU C
12 2 10 P
pe3ynbTaTaMu
paboThl
«JIaOUpUHT IS yIAUTKI
HaOmroieHre Kak OIBIT
OMOJIOrHYECKOr0 UCCIIENOBAHMSL. 10 3 7
Y cioBHbIE U O€3yCIIOBHbBIE
pedIIeKCHI.
12 Tpenunr «ButamMuH aiist
rBopYecTBa» OCHOBBI ITPOCKTHOM 7 2 )
eITEIbHOCTH
13 MToroBas arrecrarus 3ammra npoeKkTa
NTOI'O: 144 39 105




2.2 YYEBHO-TEMATHUYECKHWH IIJIAH
JAOMOJTHUTEJIBLHOM 00111e00pa3oBaTeIbLHOM 001Iepa3BUBAIOIIEH MPOTPAMMBI
«buorexHosorus. ba3oBpiil ypoBeHb»

dopma
B tom uuce:

HanmenoBanus KOHTPOJIA
Ne . Bcero
W Pa3znenos/monyneit u qAcOB MpaKTHYEC | CaMOCTOs

JUCITUTLUTAH/TEM JCKITUN KHe TeTbHAS

3aHATHUS paborta
Mopyns 1 BBenenue B BuoTexHonoruto.
(HauMEHOBaHUE MOJLYJIs)
Bceero: 5 yacoB (43 HUX: 2 yaca — JIGKIIMOHHBIX, 3 yaca — IPaKTUYECKUX
1.1. TexHuka 6€30MaCHOCTH. 1 1
1.2 buorexHonorus Kak Hayka. CobecenoBanue
Mecto OGuosnoruu B 4 1 3 TectupoBanue.

COBPEMCHHOM MHPCE.

Mopyns 2. «B nouckax xsiopoduiuiay. 3HaKOMCTBO ¢ MUTMEHTAMHU, METOIAMH MX BBIICICHUS U

pa3zaenacHus. 3HaKOMCTBO C TKaHIMM PACTCHHUH

(HaMEHOBAaHHE MOMYJIS)

Bcero: 15 yacoB (u3 HuX: 4 yaca — JJEKIIMOHHBIX, | | 9acOB — MPAKTHYCCKHUX )

2.1. |PacteHms KaKk OOBEKT
ouorexnonoruu. yHKIUH U 55 1,5 4
CTPOCHHE TKAHEN PACTCHUM.
2.2. |PacTUTEnbHBIC TUTMEHTHI. 3amuTa Keiica
[Iponeccrr hoTocuHTE3a B 55 1,5 4
pacTeHHUSIX.
2.3. |OcHOBHI XpoMartorpaduu. 4 1 3
Mopyns 3 «['enetrka. OCHOBBI reHeTUYecKOr nHxkeHepuu. MO - ecTh WM HE €CThb?»
(HaMEHOBAaHHE MOTYJIS)
Bcero: 11 yacoB (u3 HuX: 3 yaca — JEKIMOHHBIX, 8§ 4YACOB — MPAKTHUECKHUX )
3.1 |Monekyna JHK.
HacnencrsenHocTh u 2 1 1
W3MEHYUBOCTb.
3.2 |OcHOBBI TeHETUYECKOU 5 1 4 3amuTa Keiica
VH)KEHEpUHU.
3.3 |IMO. Cenekuusl. 4 1 3
HacnencTBennsie 3a001eBaHusl.

Monynb 4 Munu-nipoekt «Ilo cienam JleBenryka. Mukpomup BOKpyr Hacy. M3yuenue MUKpOdIopsI
00BEKTOB OKPYIKAIOIIEro MUPA.

(HaMEHOBAaHHE MOTYJIS)

Bcero: 16 yacoB (13 HUX: 5 4acoB — JIEKIMOHHBIX, |1 4acoB — mpakTH4YECKHX)

4.1. |MuxkpoOuosnorus Kak HayKa.

OCHOBBI MUKPOCKOTIHH. 3 1 2
4.2 |OTnuyuTenbHbIC YePTHI KIETOK

6akTepuii. TpHOOB, KUBOTHBIX. 3 1 2
4.3 |Crpykrypa 1 QyHKIIHH 3 1 2

KIJICTOYHBIX OPTaHOUJIOB.

3ammuTa Keunca
TectupoBanue




Wsrorosnenue
MHKPOIIPENApaTOB — KUBLIX U
(hUKCUPOBAHHBIX KJIETOK.

4.4

MukpoMup BOKpYT Hac.
KynsTuBupoBanue
MHUKPOOPraHnu3mMoB. DakTopsl,
BIIUSAIOIIME HA UX PA3BUTHE.

4.5

N3yuenune KIETOK pa3IndHbIMU
METOAaMU: KOH(POKaIbHAs
MUKPOCKOIIHSL, Ja3epHasi-
UHTEepEpEeHIIOHHAs
MHUKPOCKOIIHSI, aTOMHO-
CHJIOBAsl, CKAHUPYIOLLasi
ANEKTPOHHAsI MUKPOCKOIIHS U
T.JI.

Monyns 5 «benble nunieBbie Ouorexnosnoruu. [leiire netu moaoko» Ipon3BoacTBO Horypra.

Bcero: 13 yacoB (13 HuX: 3 yaca — JEKIIMOHHBIX

(HaMMEHOBaHUE MOYJIs)

10 yacoB — IPAKTHYECKHUX)

5.1 |Xumuueckui cocTaB MOJIOKA. 5 1 4 3anonHeHue
oTYeTa 1o
5.2 |Mono4HokuCII0€ OpPOKEHUE. 1 1 HICCIIEIOBAHUIO
5.3 |TexHOJOTHS MPOU3BOJICTBA )
KHCIIOMOJIOYHBIX ITPOIAYKTOB. ! 1 6 3amura Keiica.
Mopyns 6 «KpacHas MeMIIMHCKass OMOTEXHOIOTUsA. A HYXKHO JIM MBITh PYKU?».
(HauMEHOBaHUE MOYJIs)
Bcero: 13 yaco (13 HuX: 3 yaca — JICKIIMOHHBIX, 10 4acOB — MPaKTUYECKHUX)
6.1 |Hopmanbnas mukpodiopa
yesoBeka. Pe3usieHTHas u 5 1 4
TpaH3uTOpHasi MUKpodIopa.
6.2 |IlonsTue nucOGakTepHuosa. .
3amura Keiica
[IpenapaTsl, HOpMaIU3yIOIIKE 3 1 2
Mukpogaopy. [IpobuoTukm.
6.3 |bakrepuodaru. M3yuenue
BIIUSIHUS OakTepuodaroB Ha 5 1 4
MHUKPOOPTaHU3MBI.

Monyns 7 «OcHOBbI 6roxumuu. CekpeTHas J1abopaTopus» 3HAKOMCTBO ¢ OMOIOJMMEPaMU U METOJIaMU

HUX aHaJIn3a.
(HaMEHOBAaHHE MOTYJIS)

Bcero: 16 yacoB (13 HuX: 6 yacoa — IEKIIMOHHBIX, 10 4acOB — MPaKTUUYECKHUX)

7.1

buoxumns kak Hayka.
XUMHUYECKUH COCTaB KJIIETKHU.

1

1

7.2

buononmmepsl. Yrinesoasl.
JInmmanel. benkn.

7.3

O06MmeH BerectB. Crioco0bl
BBIPAKEHMS] KOHLIEHTpaLil
BerlecTBa. buocunTes Oelnka.

TectupoBanue




7.4

KpoBb — BHyTpeHHsIs cpena
opraHusma.

3 1

2

Monyinb 8 «buosiornuecky akTUBHbIE BellecTBay Butamunbl, 'opMOHBL. AHTHOMOTHKU. MacTtep Kiiacc
Ha hapMalleBTHYECKOM IIPEAIPUITHH.

(HaMEHOBAaHHE MOMYJIS)

Bcero: 14 yacoB (13 HuX: 4 yaca — JEKIMOHHBIX, 10 4acOB — MPAaKTHYECKUX)

8.1 |IlonsTHEe OUONOTHYECKU
aKTUBHBIX BellecTB. BuTamMuHbI
— knaccuuKanys, GyHKIMI B S 1 4
opranusme. ABUTAMHUHO3.

8.2 |DHIOKpMHHAS CHCTEMA 3amura
opranuzma. ['opmMoHbI — 2 1 1 IIPE3EHTAlNH C
JUPUKEPBI HALIETO OpraHu3Ma. pesyJibTaTaMu

paboThI

8.3 |AHTHOMOTHKH —

KIaccuuKalus, MEXaHU3Mbl
neiicTBus. [IpoGaema 7 2 S
aHTHUOUOTHUKOPE3UCTEHTHOCTH.
Mopynb 9_«buoTexHoJIoTHs ¥ 3K0JI0THs. bruomiacTukmy.
(HauMEHOBaHUE MOYJIs)
Bcero: 12 yacoB (13 HuX: 2 yaca — JEKIMOHHBIX, 10 4acoB — MpaKTUUYECKHX)

9.1 |CoBpeMeHHBIE TPOOIEMBI
3KOJIOTMU. bHOTEXHOJIOTNH Ha 1 1
CTpa)xe 3KOJIOTHUH. 3anonHeHue

oTYeTa 1Mo

9.2 |BHOKOMIIO3UIIMOHHEIE

UCCIIETOBAaHUIO

Matepuaibl. MUKpOOHbIE

MOJIMCaXapubl — CTPYKTYpa, 11 1 10 TIJICHOK

MIPOJTYIICHTHI, IEPCIICKTHBEI.

Monyinb 10 «AHanu3 KauecTBa MUTHEBOW BOABIY.
(HaMEHOBAaHHE MOTYJIS)
Bcero: 12 yacoB (13 HuX: 2 yaca — JeKIIMOHHBIX, 10 YacOB — MPaKTUUYECKHX)
10.1 |Boma kak OCHOBA JKU3HH.

[TapameTpbl, KOHTPOJIHUPYEMBIC 7 1 6 ammTa

B ITUTHEBOI BOJIE. HpE3CHTAINH C
pe3ynbTaTaMu

10.2 |CriocoOBl OYMCTKH BOJIBI. 5 1 4 paboThI

Monynsb 11 «JIabupusT ans ynutku» HaOnrogeHne kak OnbIT OMOJIOTHYECKOTO UCCIEIOBAHUS.
YcnoBHBIE U 0e3VCIIOBHBIE pEDIIEKCHD).

Bcero: 10 gacoB (13 HuX: 3 yaca — JEKIIMOHHBIX, 7 9aCOB — I

(HaMMEHOBaHUE MOYJIS)

AKTUYECKHUX )

11.1 [PKuBoTHBIE KaK OOBEKTHI
OMOTEXHOJIOTUA U OMOJIOTHH.
HaOmnronenne kak MeTo 5 1 3
OMOJIOT .

11.2 |Tlonsitue o pedaexTopHOI 5 1 4

ACATCIIbHOCTH — YCJIOBHBIC U




0e3yCIIOBHBIE PEIICKCHI,
peduexropHas ayra.

11.3 |Kitaccel MOJUTIOCKOB M UX

XapakTepHbIE 0COOCHHOCTH 1 1

Mogyns 12 Tpenunr «Butamun aiig TBopuectBay OCHOBBI IPOESKTHOM JIEATEIbHOCTH
(HauMEHOBaHUE MOJLYJIs)
Bcero: 7 yacoB (13 HuX: 2 yaca — JIGKIIMOHHBIX, 5 YaCOB — MPAKTUYECKHUX )

12.1 |TloHsTHe MpOEKTHON

JearesbHOCTH. JlaTepaibHOE

MBIIIEHE. MeTObI 2 2

reHEepaLH UIEH.
12.2 |Urpsl u pemienus 3aaad, ¢

HCIIOJIb30BAHHUEM PA3JIMYHBIX 5 5
METOJ0B.

WToroBas arrectarus
3aiuTa npoeKTa

HTOrO: 144 39 105




3 PaGoune nporpamMMbl Y4eOHBIX MNpPeAMETOB, KYPCOB, IMCHUIJIMH
(Monay.Jieit)

3.3.1 IIporpamma moayJisi 1 «<BBenenue B BuoTexHo0ruo»

Oo0paszoBarennbHas 3amaya  moayuasi: (O3HAaKOMHUTBCS C  COBPEMEHHBIMU
HaIpaBJICHUSIMU OMOTEXHOJIOTHH.

O0beM qUCHMILIMHBI (MOAYJIS): 5 Yacos,

B T.Y. JICKIIUM 2 yaca; MPaKTUYECKUX - 3 Jaca.

Conep:xanue MoayJist

Tema 1.1 Texnuka O6e3onmacHocTH. (JeKIuii 1 yac)

Jlexknus Texnuka 6e3onacHocTu. [IpaBuiia noBeneHus: Ha 3aHSATUAX.

[IpaBuna moBeeHUS yJaIuXcs B yupexxaeHnn. [Ipapriia TexHUKH 6€30MacHOCTH
U TIoapHoM 0e30macHOCTH B Tabopatopuu. Bompockl oxpaHsl Tpya.

Tema 1.2 buorexHonorust kak Hayka. MecTto OHOJIOTMH B COBPEMEHHOM MHUPE.
(;rekmuit  1yac, mpakThueckux 3 vaca)

Jleknust buotexHosnorusi kak Hayka. MecTto OHOJIOTUM B COBPEMEHHOM MHUPE.
OOBEKTHI U METOBI OMoTeXHONIOTHH. COBpEeMEHHbIE «OHOTIOTHYECKHE» TTpodeccun.

IIpakTuyeckoe 3ansitue  Tecr, wurpa  «llBeroBas  Kiaccudukanus
OMOTEXHOJIOTUMY U JieNioBas urpa «Bce nmpodeccuu BaKHbI».

Jlureparypa:

OcHoBHas

1. OOmas OwuorexHomorus : ydyeOHuk/ B.B. PeBun, H.A. Atweiksan, E.B.
JInscexkuna, J[.A. Kamumamnues, B.B. IIlyroBa, H. Xene, P.P. burmnos, T.B.
OBumHHUKOBa; 1O 00mI. pen. akaa. A.M. MupomHuKoBa. - 3-¢ u31I., J0M. U mepepad. -
Capanck : U3n-Bo Mopnos. yH-Ta, 2019. - 416 c.

2. Pennebepr P., Peanebepr U. Ot nekapau 1o 6modadbpuku: Ilep. ¢ Hem. — M.:
Mup, 1991.

JlomosiHuTEbHAS

1. Bakyna B.JI. «buorexnonorus: uro 3to Takoe?» [Tekct] M., 1989. 301 c

2. Eropos H.C. «buotexnonorust mpo6iemsl 1 nepcnektuBb» [Tekct] / M., 1987.

159 c.

3.3.2 Ilporpamma moayuas 2 «B mouckax xuiopodgmusuiay. 3HAKOMCTBO C
NUTMEeHTAMHU, METOIaMM UX BbIJeJIeHHsI U pa3/iejieHusi. 3HAKOMCTBO ¢ TKAHAMU
pacreHuin)

Oopa3zoBarTenbHas 3ama4ya MoayJsi: O3HAKOMUTBCS C OCHOBHBIMHM T'pPYyHIIaMHU
MUTMEHTOB PACTeHMM, a TakXke C OCHOBaMu Tiporecca (orocuHTe3a. HayuuThbes
BBIJICISITh PACTUTEIbHBIE TUTMEHTHI, a TAKXKE Pa3lesisiTh U UICHTU(PUIIUPOBATH Pa3HbIC
rpymnbl TUTMEHTOB. C MOMOIIBI0 MOOWJIBHOTO TPHUJIOKEHUS HAYUYUTHCS OMNpPEesiTh
pacTeHusl, a TAK)KE y3HATh O MPAKTUYECKOM MPUMEHEHUU PACTEHU.

O0bem qucuuIUInHbI (MOAyJasi): 15 yacos,

B T.4. JIEKIIUM 4 yaca; mpakTuueckux - 11 dacos.

Coaep:xanue MoayJist



Tema 2.1 Pactenus kak 0o0beKkT OnorexHogoruu. OyHKINUA U CTPOCHUE TKaHEU
pacteHuil. (Jiekiui 1,5 yaca, npakTU4eckux 4 yaca).

Jleknusi PacteHus: kak 00beKT OMOTEXHOJIOTUU. DYHKIMU U CTPOCHHE TKaHEH
paCTECHUH.

B xozxe nanHoro Moaysnst oOydaromuecs: 3HaKOMSITCSI C PaCTEHUAMU — OOBEKTaMU
OMOTEXHOJIOTUU. 3HAKOMSTCS C TKAHAMM PACTEHHH, UX QYHKUMSIMH U OCOOEHHOCTSAMU
CTpOEHUS

IIpakTHyeckoe 3ansiTue MUKpPOCKONUS PACTUTEIBHBIX TKAHEW (IPUTOTOBJICHHE
IpenaparoB, U MPOCMOTPBI TOTOBBIX MPENAapaTOB pa3HbIX TUIIOB TKaHel). Haywatcs
JIeJaTh Mpenaparsl Cpe30B PACTEHMM, a TAaKKE HM3YyYWTh T'OTOBBIE Mpenaparsbl TKAHEU
pacTeHui, Hay4YuTCs 10 MOP(OJIOTUHU pa3anyaTh OJHY TKaHb OT JPYTOl, YTO OCOOEHHO
BAYKHO JIJIS y4aCTHsI B OJIUMITMAJAX 110 OMOJIOTUH.

IIpakTuyeckoe 3ansaTue [lonesoe 3ansTue - OnpeneneHue pacTeHU ¢ TOMOIIBIO
MOOWJIBHOTO TMpWIOXKEHUsA. B paHHOM Mojayiie, IIKOJIbHUKUA Yy4arcsl NPUMEHSTh
MOOUJIBHBIN TeIePOH 15l HOUCKAa MHPOPMALIMHU 110 TPOEKTY. A UMEHHO, B X0/I€ I10JIEBOI0
3aJJaHUsl ONpPENENSITh PACTEHUS C MOMOUIbI0 MOOWJIBHOrO mnpuioxeHus. U3
OIIpE/IETICHHBIX PACTEHUI BBIOMPAIOTCS OOBEKTHI HCCIIEA0BAHUS.

Tema 2.2 PactutenbhHble nurmeHthbl. Ilpomeccsl QorocuHTE3a B pacTeHUIX
(;ekrmit 1,5 yaca, mpaktudeckux 4 yaca)/

Jlekuus Pacturensubie murmeHTsl. [Iponieccsl porocunTesa B pacteHusix. B xone
U3YYEHUS] TEOPETUUECKON MH(POpPMALUK paCKPBIBAIOTCS TAKUE MOHATHS KaK MUTMEHTHI,
B YACTHOCTH KapOTHUH U XJIOPOPUII, a TAKXKE CYTh U 3HaYEHUE TPOLIECCOB (DOTOCHHTE3A.

IIpakTHyeckoe 3aHsiTHe BplneneHue NMUTMEHTOB W3 BBIOPAHHOIO OOBEKTA.
3HAKOMCTBO C KaYE€CTBEHHBIMHU PEAKIIUSAMHA HA IIUTMEHTHI.

IIpakTHyeckoe 3ansitue Bukropuna «Mo3ro0onHs».

Tema 2.3 OcHoBbl XpoMartorpaduu. (exkuuii 1 yac, npakTuyeckux 3 yaca)

Jlekmust OcHOBBI  XpomaTtorpaguu. 3HAKOMCTBO C OCHOBaMH MeETOAa
xpomartorpaduu, IpUHIUIBI XpoMaTorpaduu 1 ee pa3HOBUIHOCTH.

IIpakTnuyeckoe HM3yuyeHne METONOB pas3feieHUs] NUITMEHTOB. bymaxkHas
xpomarorpadus.

Jlureparypa:

OcHoBHast

1. upoxoB A.N. OcHoBsl 6uotexnonoruu pacrenuid. [llupoxos A.U., Kptokos
JLA. DnekrpoHHoe yudeOHO-meTonuuyeckoe mnocooue. — Hwmwxkuuii Hosropon:

Hwuxeropoackuit rocynusepcuret, 2012. — 49 c.
2. IIpoxopenko H.b., Xannynnuna JL.IO., Kagsipoa JI.P., Jlemuna I'.B. boranuka:

aHATOMMUS pacTeHu: yueOHoe nocooue / H.b. [TpoxopeHko,
JLIO. Xamuynnuna, JI.P. Kagsiposa, I'.B. Jlemuna. - Kazans: bpuk, 2017. - 95 c.
JlonoJIHUTEIbHAS

1. A.B. babukoga, T.lIO. I'opnenuenko, FO.H. XKXypapneB Pactenue kak oOBEKT
ounorexHosorun. — KomapoBckue urenus. — Bbin. Lv. — 2007. — c. 184-212.

2. @wusuonorus pacTeHUN : J1a0OPATOPHBIA TPAKTUKYM I CTYJIEHTOB
ounonornyeckoro ¢akynpreta [InexktpoHasiii pecypc] / A. Il. Kympsmos [u ap.]. —
Mumnck : BI'Y, 2011. — Pexxum goctyna : http://www.elib.bsu.by, orpaHundeHHBII.



3.3.3 Ilporpamma moayJs 3 «I'eneruka. OCHOBBI TeHeTHYECKOM MHIKEHEPHH.
I'MO - ecTb WM HE €CTh?».

OO0pa3oBaTenbHasi 3aja4a MOAYJsi: 3HAKOMCTBO OOYYalolIUXCS C OCHOBaMHU
TCeHETHUKUA U TeHEeTUYeCKON uHxkeHepuu. O3HAKOMUTCS CO CTPYKTYpOoH U (DYHKIMSIMU
JHK. VY3Hate 4ro Takoe TeHeTHdeckas MoaudUKanus. O3HAKOMJICHHE C
MOJIEKYJIIPHOOMOXUMUYECKUMHA OCHOBAaMHU T€HETHMUECKOW MOAM(UKAIIMU OPTaHU3MOB.
Onenka ucnoiab3oBanus u 6ezonacaocta I'MO.

O0bem qucuunanHbl (MoayJs): 11 yacos,

B T.Y. JICKIHUW 3 4aCOB; MPAKTUYECKUX - & 4ACOB.

Conep:xanue MoayJist

Tema 3.1 Monexyna JIHK. HacineacTBeHHOCTh U M3BMEHUYMBOCTD. (Jiekuuid 1 yac,
npakTUYeckux | yac)

Jlekuust Monekyna [IHK. HacneacTBeHHOCTh M KISMEHUHBOCTb.

IIpakTuyeckoe 3ansitue [IpurotoBnenue npenapara OyKaabHOTO SIUTEIH.

Tema 3.2 OCHOBBI T€HETUYECKON MHKECHEPUH.

(;ekruit 1 yac, npakTudeckux 4 yaca)

Jleknusi OCHOBBI TE€HETUYECKOW WHXKEHepuu. BekTtoppl U (QepMeHTHl B
F€HETUYECKOW NH)KEHEPUH.

IIpakTuyeckoe 3ansitue M3o0perarenbckas pazmunka. Urpa «Kto s».

Pemenue renetnyeckux 3aaad. Beibop TeMbl kelica.

IIpakTuyeckoe 3ansitue Brigenenne JIHK pacturenbHbix n OakTepHUanbHbIX
KJIETOK. B Xo/1e mpakTuyeckoro BeInoJIHEHU nipeiaraetcs Beiaenenne JJHK u3 tkanen
pacTeHui U TaKkxke OaKTEpHil.

Tema 3.3 I'MO. Cenexuus. HacnencrseHunie 3a001€BaHuS.

(tekuit 1 yac, npakTHYecKux 3 yaca)

Jleknus 'MO. Cenexuusi. HacnencrseHuble 3a001€BaHUs

IIpakTuyeckoe [lenoBas urpa «CyneOHoe 3acenanue «30JI0ToM puc»». JlenoBas
urpa «CynebHoe 3acenanue «30JI0TOW pUC»H» MpeIiaraer pedsrtaM BXKUTHCS B POJHU
(cynws, hepmep, OOBIYHBIN KUTEIb, IPOJaBell, OMOJIoT, Bpay) v NpuHATH pemenus [ MO
«ECTb WK HE ECTHY.

Coumonornueckuii onmpoc «I'MO — 3a u npotuB». MO3roBod ImWTypM —
«I"'ennomonuduimpoBannbii apyr». [lyreM moucka HayuyHO# WHGOpMaIMH, orpoca
OKpPYXaIOIUX JI0JIeH, pedaTaM He0OX0AUMO MIPUHATH pelieHue o noJib3e u Bpeae I MO-
OpPraHu3MOB. [enbto TBOPUYECKOTO 3a1aHus MO3TOBOTO mTypmMa
«"eHHOMOIU(DUITUPOBAHHBINA JIpyT» SBJSIETCA co3AaHus wujaen cobctBeHHOro ['M-
OpraHu3Ma, peliarolero raodabHyI0 TPooIeMy

Jlureparypa:

OcHoBHas

1. KonuueB A.C., CeBacthsinoBa I'.A. Momnekynsapnas Ouomnorus [Tekct] — M.:
«Axagemus», 2003. — 400 c.

2. Peibuna B.H. OcHoBbl renernueckoit nmkenepuu. [Tekct]| —CII06.: WU3n-Bo:
CIIoI'TY, 2002. 522 c.



3. Kpurep O.B., OcnoBsl renetnyeckoit umxenepun— CI16: Yuusepcuter UTMO,
2023. -59 c.

JlononHuTeNbHAS

1. bapanosB B.C. I'ennas Tepanus — meaunraa XXI Beka [Tekct] // CopocoBckuit
oOpazoBarenbHbIi xypHal, Ne3, 1999. 63 c.

2. TIECHJKEBUY ALT. COBPEMEHHASA BUOTEXHOJIOTUA U
I'EHETUYECKAS MHXEHEPUSA [Onexrponnsiii pecype] / A.I'. IECHAKEBUY. —
Munck : VYueOHoe mocobue 1o (akynbTaTUBYy Mg yyammxcs 11 kmaccos
o011e00pa3oBaTebHbIX YUPEKIACHUM, 2010. — Pexxum Jocryna
http://www.bio.bsu.by/microbio/files/pub_pesnyakevich2010.pdf orpanmueHHbI#.

3.3.4 IIporpamma moayiass 4 Munu-npoexktr «Ilo ciaexam JleBenryka.
Muxpomup Bokpyr Hac». U3yuyeHue MUKPO(]I0pbl 00bEKTOB OKPYKAKOLIEI0 MUPA.

Oo0pa3oBaTenbHan 3aga4a MoayJis: [IpuodbpereHre JOMOJIHUTEIBHBIX 3HAHUN O
CBOMCTBaX MHUKPOOPIaHM3MOB, UX CTPOCHUM U HUX POIU Ul KU3HEACATEIBHOCTU
4yesoBeKa U B Pa3BUTUM 3a0ojeBaHuil. B naHHOM Mojaysne oOywaroniyecs: OCBauBarOT
OCHOBBI MUKPOCKOIIMH, IIPUTOTOBJICHUS IIPENapaTOB MUKPOOPTaHU3MOB U U3yUYEHUH UX
MOp(}OJIOrHH, TOCPEACTBOM MHUKPOCKOIUHU PA3NIUYHBIX OOBEKTOB >KUBOM MNPUPOABIL.
Mopayne 3arparuBaeT MHOTO KIIIOYEBBIX MOMEHTOB MHUKpPOOMOJIOIMH: YCTPONCTBO
MHUKPOCKOIIa, IPUTOTOBJICHUE KUBBIX U (PUKCUPOBAHHBIX IPENApATOB.

O0beM qucuUIUIMHBI (MOAYJis): 16 yacos,

B T.Y. JICKIHUW 5 4acoB; MpakTuyeckux - 11 gacos.

Copnep:xkanue moayJist

Tema 4.1 MukpoOuonorua kak Hayka. OCHOBbI MHKpOCKomuH. (Jiekiui 1 yac,
MPaKTUYECKUX 2 yaca)

Jleknust Mukpo6uosorust kak Hayka. OCHOBBI MUKPOCKOIIUY.

IIpakTnuyeckoe 3aHATHE [TocTranoBka M300peTaTeNbCKUX 3a/1a4.
N3o00peraTenbckast pa3MHUHKA. 3aKperIeHuE TEXHUK MUKPOCKOIIHH.

Tema 4.2 OTnrunTeNbHBIE YEPTHI KIETOK OaKTEpHil. TpUOO0B, )KUBOTHBIX. (JIEKIIUN
2 yacoB, MPAKTUYECKHUX 5 4acoB).

Jlekuus OTauuuTenbHble YEPThI KJIETOK OaKTepuil. rpuOOB, )KUBOTHBIX.

IIpakTuuyeckoe 3aHsitue  l3yyeHune MuKpoIlpenapaToB KIETOK PACTECHHUM,
YKUBOTHBIX, TpUOOB 1 OakTepuii. Urpa «CTpoeHHe KIETOK.

Tema 4.3 CTpykTypa ¥ yHKIMHU KJIETOUYHBIX OPraHOUOB.

N3roToBieHre MUKpOIIPENapaToB — JKUBBIX M (PUKCUPOBAHHBIX KIETOK. (JeKUui 1
yac, MPaKTUYECKUX 2 Jaca).

Jleknust CTpykTypa U PyHKIIUU KJIETOUHBIX OPTaHOUOB.

IIpakTuyeckoe l3roroBieHne MUKpONIpenapaToB — KUBBIX U (UKCUPOBAHHBIX
kieTok. [emosas Urpa «Yraman opranuzm», IS 3aKpEIUIEHUS] HABBIKOB MUKPOCKOIIUH,
Y YMEHHUH OTINYATh OOBEKTHI 10 UX MOP(HOJIOTHYECKUM XapaKTepPUCTUKAM.

Tema 4.4 Muxkpomup BOkpyr Hac. KynbTUBUpOBaHHME MUKPOOPTaHU3MOB.
daxTopsl, BAUSIONME HA UX pa3BUTHE (JeKuid 1 yac, mpakThuyeckux 3 yaca)

Jlekuuss Mukpomup Bokpyr Hac. KynbTUBUpOBaHME MHUKPOOPTraHU3MOB.
@daxTopskl, BIUSAIOLIME HA UX PA3BUTHE.



IIpakTnueckoe Bribop obbekra uccneaopanus. [louck nndopmanuu. Pedstam
HEOOXOJMMO CaMOCTOSITEIBHO  BBIOpaThb OOBEKT HCCIENOBaHUS, MPUTOTOBUTH
npenaparsl, a TakKKe 0XapaKTEepU30BaTh BEIOPAHHBIN OOBEKT.

IIpakTHyeckoe 3HAKOMCTBO C IOCYA0M M 000PYTOBAaHUEM MUKPOOHOJIOTMYECKOM
nabopaTopuu, KyJIbTypHas cpeja.

IIpakTuyeckoe TexHuku coOmoaeHUs cTepuibHOCTH. PaboTa B jJamuHapHOM
Ookce.

Tema 4.5 U3yuyeHue KIETOK pa3IUYHBIMH METOJaMHU: KOH(OKaIbHas
MUKPOCKOIUSA,  Ja3epHas-UHTEPPEPEHIIMOHHAST ~ MHUKPOCKOMUS, aTOMHO-CHJIOBas,
CKaHHPYIOIIasl 3JIEKTPOHHAsI MUKPOCKOIUSA U T.J.

(nexuuii 1 yac, mpakTUuecKux 2 yaca).

Jlekuusaa  M3ydyeHune  KJIETOK  pa3NUYHBIMEU  METOJaMHU:  KOH(OKambHas
MUKPOCKOIHUSA,  Ja3epHas-UHTEPPEPEHIIMOHHAST ~ MHKPOCKOMUS, aTOMHO-CHIIOBas,
CKaHUPYIOIIasl 3JIEKTPOHHAsI MUKPOCKOIHUS U T.J.

IIpakTnyeckoe Dkckypeust B igaboparopun 3nekTpoHHON u KP mukpockonum.
OdopmiieHre u 3amnuTa MpoeKTa.

Jlureparypa:

OcHoBHas

1. I'yceB M.B., Muneesa JI.A. MukpoOuonorusi. — M.: «Axanemus», 2003, 464 c

2. Ilpaktukym mo mukpoouonoruu / Ilox pen. A.M.Herpycoa. M.:Academia,
2005.

JlononHuTeNbHAS

1. beruna B. «IlyremectBue B ctpany Mmukpooos» [Tekct] M., 1976.76 c.

2. le Kprou «OxotHuku 3a mukpodamm» [Tekct] M., 1987. 448 c.

3.3.5 IIporpamma moayJsa S «besibie numeBbie OuorexHosoruu. Ileiire neru
MoJ10k0» IIpon3BoacTBo iorypra

Oo0pa3zoBatennbHass  3agaua moayasa:  DopMupoBaHHE  MPEACTABICHUUN
oOyJarommuxcsi B 00JIACTH HCIIOJIb30BaHHS OHMOJIOTHYCCKUX OOBEKTOB B ITHIIEBOU
MPOMBIIIEHHOCTH. TE€XHOJIOTUY MOTYYEHHS] KUCIIOMOJIOYHBIX POIYKTOB.

O0beM qucumIMHbI (MoayJs): 13 yacos,

B T.4. JIEKIMH 3 yaca; mpaktudeckux - 10 yacos.

Conep:xkanue MmoayJist

Tema 5.1 Xumuueckuit coctaB Mojioka. (Jiekuuii 1 gac, npaktuueckux 4 yaca)

Jlekuust XuMUYECKUN COCTaB MOJIOKA.

IIpakTnueckoe 3aHsiTHEe AHaIM3 KayecTBa MOJOKAa Ha aBTOMATUYECKHUX
ananuzatopax Kinesep u Jlaktan. OnpeaeneHue TATPYEMON KUCIOTHOCTH MOJIOKA.

Tema 5.2 Monounokucioe OpoxkeHue. (Jiekiui 1 gac).

Jleknust MoyiouHOKHCIIO€ OpOKEHUE.

Tema 5.3 TexHoJIOTHS TPOU3BOICTBA KUCIOMOJOYHBIX MPOAYKTOB. (JeKiui 1 yac,
MPAKTUYECKUX 6 4acOB)

Jleknus TexHOJIOTUSI MPOU3BOICTBA KUCIOMOJIOYHBIX ITPOIYKTOB.



IIpakTnyeckoe IlomydeHne KHCIOMOJIOYHBIX IPOAYKTOB. AHAIU3 BIMUSAHUA
Ka4ueCcTBa MOJIOKA, YCIOBUM CKBAalIMBAHMS, U BHJIOBOTO COCTaBa 3aKBAaCKH Ha KauyeCTBO
rOTOBOTO MPOJYKTa. 3aluTa Keiica.

Jluteparypa:

OcHoBHas

1. T'opbaroBa K. K. buoxumusi Mojioka ¥ MOJOYHBIX TMpoaykToB: y4ed. K. K.
['op6atoga, I1. 1. I'yapkoBa; mox obmr. pea. K. K. 'opbaroBoit. — 4-e u3j., nepepad. u
norn. — CI16 .: TUOP/, 2010. — 336 c .. : un.

2. 3apuukas, Bukrtopus BuxtopoBHa MHKpOOHOJIOTHS MOJIOKAa M MOJIOYHBIX
MIPOYKTOB: yueOHOE mocoOue / kaHa. Ono. Hayk, noil. B.B. 3apuikas; kana. TeXH. HAyK
1O. N. [lepxanonbckas. — bnarosemenck: M3n-Bo /1anbHEBOCTOYHOTO T'OC. arpapHOTo
yH-Ta, 2017. -89 [1] c.

JlomoaHUTEIBHAS

1. TexHoyioruss MOJOKa W MOJIOYHBIX MPOAYKTOB: ydeOHOE TmocoOue st
oOy4Jaronuxcst Mo HampasieHuto noarotoBku 19.06.01 I[IpombinuieHHas SKOJIOTHS U
OounorexHosioruu HamnpabiieHHOCTh 05.18.04 TexHOIOTHS MSCHBIX, MOJIOYHBIX U PHIOHBIX
MPOJYKTOB U XOJOAWIbHBIX Mpou3BoJcTB / cocT.: B.B. Kproukona ; [lonckoit AY. —
[TepcuanoBckuii : Jlonckoit 'AY. - 2018. — 232 c.

2. bpycennieB A.A., EBcturneeBa T.H. TexHonorus Moioka M MOJOYHBIX
npoaykToB. Y. 1. TexHonorus ueJIbHOMOJIOYHON MPOAYKIIUH, MOPOKEHOTO M MOJIOYHBIX
KOHCEpBOB: Yueb.-meto. nocooue. CI16.: HUY UTMO, UXubT, 2014. 171 c.

3.3.6 IIporpamma moayass 6 «KpacHas MeauMIUHCKAsi OMOTEXHOJIOrHMsl. A
HY3KHO JIM MBITh PYKHU?».

Oo0pa3oBaTenbHasi 3a1a4a MOAYJsi: YIUIYOJICHHOE U3YYEHHE TEOPETHUYECKUX U
MPaKTUYECKUX OCHOB MEIUKO-OMOJIOTMUECKMX HayK, B c(epe O3HaKOMJIEHHUS C
MUKpO(hIOpOH YesoBeKa U MpenapaTamMmu s HOpMaTU3alui MUKPOQIIOPHI.

O0beM qucumIMHbBI (MoayJsn): 13 yacos,

B T.4. JIEKIMH 3 yaca; mpaktudeckux - 10 yacos.

Conep:xkanue MoayJist

Tema 6.1 Hopmansnas mukpoduiopa yenoBeka. Pe3upeHTHass U TpaH3UTOpHas
Mukpodopa. (Jiekiuit 1 yac, mpakTH4eckux 4 Jaca).

Jleknmusi Hopmanwhas mukpodiopa uenoBeka. PesujgeHTHas u TpaH3UTOpPHAs
MUKpodopa.

IIpakTuyeckoe 3ansaTue M3ydenue mMukpodaopsl yenoBeka. OleHKa BIMSHHS
JNE3UH(PUIUPYIOLIUX CPel Ha KOJIMYECTBO MUKPOOPTAHU3MOB U UX MOP(]OJIOTHIO.

Tema 6.2 Ilonstue aucbakTepuosa. IIpenaparsl, HOpMaIU3yIOLIE MUKPOQIOPY.
[IpoOuoTuku. (nekuuii 1 yac, npakTU4YeCKuX 2 yaca).

Jleknus Ilonarue nucOakrepuosa. IIpenapaTsl, HOpMaNIU3yOUMe MUKPODIOpPY.
[TpoOuoTHKH.

IIpakTuyeckoe 3ansTue [lapnamentckue nedaThl.

Tema 6.3 bakrepuodaru. Usydyenwe BiusHus  OakrepuodaroB  Ha
MUKPOOpraHu3Mbl. (ekuuil 1 yac, mpaktudeckux 4 Jaca)

Jleknus bakrepuodaru.



IIpakTnueckoe  baktepuodaru. WM3yuenue BausHus OaktepuodaroB Ha
MUKPOOPTaHU3MBI.

Jluteparypa:

OcHoBHas

1. Xypca, P. B. X98 Kumeunas mukpodiiopa : posib B OJICPKAHUH 3I0POBbS U
Pa3BUTHH MATOJIOTMH, BO3MOXKHOCTH KOppeKIuu : yued.-meroa. nocodbue / P. B. Xypca,
. JI. MecnukoBa, . C. Muxkma. — Musnck : bBI'MY, 2017. — 36 c.

2. [TIPOBUOTUKUN (Mumwmn B.B., I'punienko JI.3., accucrent AnanbeBa M.H.,
[Mumos [1.0.), monorpadwus, - J1.: Usx-Bo 2012.

JlomoaHUTEIBHAS

1. Bakrepuocdaru — Bupycsl Oaktepuii: yued. mocodue / aBt.- b19 coct. H. B.
Nxonnukosa. — Munck: UBL] Mundwuna, 2017. — 41 c.

2. JlutycoB H.B. baxrtepuodaru. NmmoctpupoBanHoe yueOHOE mocolOue. —
ExarepunOypr: Uzn-so YI'MA, 2012. - 38 c.

3.3.7 lIporpamma moayJs 7 «OcHoBbl Onoxumuu. CekpeTrHas J1abopaTopush)
3HAKOMCTBO ¢ OHONOJIUMEPAMH U METOJAMH UX aHAJIN3A.

OO0pa3oBaTenbHasi 3agaya MOAYJIsI: O3HAKOMJIEHHE C OCHOBAaMHU OMOXUMHUU U
MOJIEKYJIIPHOM OMOJIOTHH, 3HAKOMCTBO C OMOTIOJIUMEPaMHU.

O0beM qucuIUIMHBI (MOayJs): 16 yacos,

B T.4. JICKIHW 6 4acoB; nmpakTuyeckux - 10 gacos.

Copnep:xkanue moayJist

Tema 7.1 buoxumus kak Hayka. XMMUUECKUNA COCTaB KJIETKU. (Jekiui 1 Jac).

Jlekuusi buoxumus kak Hayka. XMMUYECKUN COCTAB KJIETKH.

Tema 7.2 buomonmmepsl. YrneBonabl. Jlummnel. benku. (nmexumii 2 4aca,
MPaKTUYECKUX 6 4aCOB)

Jlekuusi buonomumepsl. YrieBoasl. JIunuael. benku.

IIpakTnueckoe 3aHaTHe KauecTBeHHBbIE peaklMu Ha yrieBoAabl. OmnpeneneHue
coAep)kaHus yriieBoJ0B B cokax. OleHka kadyecTBa meaa MetoioM BOXKX.

IIpakTHyeckoe 3aHATHE KauectBeHHbIe peakuuu Ha Oenku.
CnextpodoTomMeTpuueckoe  OmpeneieHus]  KOHIEeHTpanuu  Oenka.  PasnmeneHue
aTbOYMUHOB U TJIOOYJIMHOB SIMYHOTO O€JIKa METOI0M BhICATMBAHUS.

IIpakTuueckoe 3ansitue /lenosas Urpa «CekperHas mabopaTtopusi».

IIpakTuueckoe 3anaTue Mactep knacc «llomydeHne MbuIa U3 JKUPOBY.

Tema 7.3 O0men BemectB. CrnocoObl BbIpaXXEHUS KOHLEHTPALMA BEIECTBA.
buocunTes Oenka. (Jiekuui 2 yaca, IpakTUYECKUX 2 yaca)

Jlekmuss O0men BemiecTB. CriocoObl BBIpAXKEHUS KOHUEHTpAIMil BEIIECTBA.
buocunres Oenka.

IIpakTuueckoe Pemenne 3amay.

Tema 7.4 KpoBb — BHYTpEHHSISI cpejia opranu3Ma. (JieKiui 1 yac, mpakTU4ecKux 2
yaca).

Jlekuusi KpoBb — BHYTpEHHSS Cpella OpraHu3ma.

IIpakTnueckoe Pemenue 3aaau. Buprtyanpnas naGopatopHas pabota
«Omnpexnenenue rpyni kpou». [lenosas urpa «KpoBby.



Jlureparypa:

OcHoBHas

1. CkBopuoBa H.H. OcHoBbl Omoxumuu u MoJiekyiaspHod Ouojoruu. Y. I
XUMHYECKHE KOMITIOHEHTHI KJIeTKU: Yueb. mocobue. CII6.: Yuusepcurer UTMO, 2016.
154 c.

2. buomornueckas xumus : ydeOHOe mocoOue ISl CTYJIEHTOB YUPEKICHUMN
BBICIIET0 00pa30BaHus O MEAUIIMHCKUM crienuanbHocTsM / B. B. Jlenesuu [u np.] ; moj
pen. pod. B. B. JleneBuua. — I'pogno : I'pI'MYVY, 2015. — 380 c.

JlomoaHUTEIBHAS

1. CnocoObl BBIpaXE€HHsI COCTaBa pPacTBOPOB @ METOJAMYECKHE YKa3aHUsS K
CaMOCTOATENbHON paboTe CTYIEHTOB 1-To Kypca BceX CHEUUATbHOCTEW, M3YYarOLIUX
xumuio / cocT. B. A. fIpraesa. — Xabaposck : M3a-Bo Tuxookeanckoro roc. yH-ta, 2005.
—-23c.

2. W3Opannbie Bompochl (u3MoIOrMM KpoBU : ydeOHOoe mocodbme / M. W.
CycnukoBa, M. W. I'youna, C. I'. Anekcanapog [u ap.] ; PI'bOY BO UT'MY Munsapasa
Poccun, Kadenpa nopmansnoit puszuonoruu. — Upkyrck : UII'MY, 2021. — 102 c.

3.3.8 IIporpamma wmoayas 8 «buojiorH4eckM aKTHBHbIE BelIECTBA»
Buramunbl, I'opmMoHbl. AHTHOHMOTHKH. Macrep kiacc Ha ¢apManeBTHYECKOM
NpeanpusiTuH.

Oo6pa3oBaTebHasi 3aa4a MOayJsi: GOPMHUPOBAHUE Y OOYUAIOIIUXCS CHCTEMBI
MIPEICTaBACHU O MHOTO0Opa3uM OUOJOTHYECKU AaKTHUBHBIX COCAMHEHUN M MX POJIH B
MeTa0O0Iu3Me paCTeHUH, )KUBOTHBIX U YEJIOBEKA.

O0beM qucuuIUIMHBI (MOayJis): 14 yacos,

B T.Y. JICKUHW 4 4acoB; nMpakTuyeckux - 10 gacos.

Conep:xkanue moayJist

Tema 8.1 IloHsiTue OWOJIOTMYECKH AKTUBHBIX BEHIECTB. BuUTaMUHBI —
kiaccudukaiys, QyHKINA B opranu3zMe. ABUTaMUHO3. (Jiekiui 1 yac, mpakTuieckux 4
qaca).

Jexkuua Ilonarne OHMOJOrMYECKM AaKTUBHBIX BEIIECTB. BHTaMHHBI —
kiaccudukaiys, QyHKIHA B Opranu3Me. ABUTAMHHO3.

IIpakTuyeckoe 3ansaTe KauecTBeHHbIE peakI[iy HA BUTAMUHBL.

IIpakTuyeckoe 3ansaTue OmnpeneneHue coaepxkanus BuramuHa C Bo GpyKkTax u
COKax.

IIpakTnuyeckoe 3anusitue  OnpeneneHue colepkaHusg BUTamMuHAa P B dae
Pa3JIMYHBIX COPTOB.

Tema 8.2 DHIOKpUHHAs CUCTEMa opraHu3Ma. ['OpMOHBI — JUPHUKEPHI HAIIETrO
opranusma. (Jiekuuii 1 yac, npakruueckux 1 gac)

Jlekuusi DHAOKpUHHAs CHUCTeMa opraHu3Ma. ['OpMOHBI — AUPHKEPHI HAIIETO
opranuszMma. Kiaccudukanus v GyHKIIMU TOPMOHOB. DHJIOKPUHHBIC 3a00JICBAHUS.

IIpakTHyeckoe 3anaTue KauecTBeHHas peaklys Ha aIpCHAJIUH.

Tema 8.3 AntuOuoTnku — Kiaccudukamnms, MeXaHU3Mbl aeicTBusa. [Ipobiema
AaHTUOMOTUKOPE3UCTEHTHOCTH. (JIEKIIMH 2 Yaca, MPAaKTUYECKUX 5 4acoB).



Jleknusi AHTHOMOTHKH — KiaccuuKaius, MeXaHu3Mbl nedcTBus. [IpoOmema
aHTUOMOTHUKOPE3UCTEHTHOCTH.

Jleknust TexHONOTHS MPOU3BOICTBA JIEKAPCTBEHHBIX MTPENapaToB.

IIpakTuyeckoe 3anstue OrmnpegeneHue  aHTUOMOTUYECKOM  aKTUBHOCTH
IpenapaToB METOJIOM JAUCKOB U METOJIOM JIYHOK. Mactep-kiiacc Ha ¢apMaleBTUYECKUX
NPEANPUATUSX.

IpakTnuyeckoe 3ansTue [lapramenTckue nedatsl

Jlureparypa:

OcHoBHast

1. Eropos H. C. OcHoBbI yuenus 00 aHTUOHOTHKAX: Yueb. sl CTyIeHTOB OHOJIOT.
CIell. yH-TOB.-4-¢ u3j., nepepad. u aomn.- M.: Beicu. mik., 1986.-448 c.: u.

2. beixoB B.A., Kpeuiop M.A., ManakoB M.H. u np. Mukpobuonornaeckoe
MIPOU3BOJICTBO OMOJIOTUYECKU aKTHBHBIX BelIecTB U mpemnapatoB. [Texcr] M.: Broicmias
mkoJja, 1987. 142 c.

JlonosiHuTENbHAS

1. Konenmosa B.M. Buramunsl / B.M. Koxgenriosa. — M.: OOO «M3xaTtenbcTBO
«MenauruHackoe nHGOpMaIMOHHOE areHTCTBOY», 2015. — 408 c.: un. + Bki. 12 ¢

2. Macnosckasi, A.A. M31 buoxumusi ropMOHOB : MOCOOME ISl CTYJCHTOB
MeNaTpUIECKOro, MEJIUKO-TICUXOJIOTUYECKOTO, MEJIUKO-THarHOCTUYECKOTO
bakyabTeTOB M (paKyIbTeTa MHOCTPAHHBIX ydamuxcs /A.A. MacnoBckas. — 6-¢ uza. —
['pomno : I'pI'MYVY, 2012. - 44 c.

3.3.9 IIporpamma moayJist 9 «buorexHoorus v 3K0Ja0rus. buonaacrukmw».

Oo0pa3oBaTeqibHasi  3agaya  MOAYJsSl:  3HAKOMCTBO C  MUKPOOHBIMU
nojvcaxapuaMmm M CHEeKTpoM ux npumeHenus. [lomydeHue OuopasyioraeMeix U
OMOCOBMECTUMBIX MaTEepUAJIOB.

O0bem qucuuIIMHLI (MoayJs): 12 yacos,

B T.Y. JICKIIMH 2 yaca; mpakTudeckux - 10 yacos.

Conep:xkanue MoayJist

Tema 9.1 CoBpeMmeHHBIE NPOOJEMBI SKOJOTMH. BHOTEXHOJIOrMHM Ha CTpaxe
9KOJIOTHH. (Jekiwmii 1 Jac).

Jleknusi CoBpeMeHHbIE MPOOJIEMBbI JKOJOTUM. bHOTEXHOIOTMH Ha CTpaxe
JKOJIOTUHU..

Tema 9.2 buokomno3uiMoHHble MaTepuanbl. MHUKpOOHbBIE MONKMCaXapuabl —
CTPYKTYypa, MPOAYILIEHTHI, MEPCIEKTUBHI. (Jekiuil 1 yac, npaktudeckux 10 yacos).

Jlekuust buokomno3unmonHsle Marepuanbl. MUKpOOHbIE MONHUCAXAPUABl —
CTPYKTYpa, MPOAYLEHTHI, IEPCIEKTUBBI.

IIpakTnueckoe 3ansitue I[lonydenne  OuopasznaraeMbIX  yIMaKOBOYHBIX
MaTepHaoB Ha OCHOBE OaKTEPUATLHOM 1EJIITIONO03bI.

IIpakTuueckoe 3ansaTue [loyyeHne SKOJOrMYHBIX CTPOUTEIBHBIX MATEPUATIOB.

Jlureparypa:

OcHoBHast

1. Ooman OuorexHojorusi : y4yeoHuk / B.B. Pesun, H.A. Artwiksan, E.B.
Jluacekuna, J[.A. Kamumanues, B.B. Illyrosa, H. JKenes, P.P. burmos, T.B.



OBumHHUKOBA; 1O 0011 pen. akan. A.M. MupomaukoBa. - 3-¢ u3., J0M. U epepao. -
Capanck : I3a-Bo Mopaos. yH-Ta, 2019. - 416 c.

2. buorexHosoruss OaKTePHAJBHBLIX JK30MOJMCAXAPUAOB :  yueO.
nocodoue / E.B. Jluscekun, B.B. Pesun, B.M. I'pomres, FO.K.JIusicbkun. — CapaHck :
N3n-Bo Mopnos. yu-ta 2010. — 120 c.

3.3.10 ITporpamma moayJs 10 «AHaIU3 Ka4yeCTBA MUTHEBOM BOABI».

Oo0pa3oBaTenbHas 3aJa4ya MOXYJIAA: O3HAKOMIICHHE C MHUKPOQGIOpON BOABI U
CaHWUTAPHO-TIOKA3aTEIbHBIMA ~ MHUKPOOPraHU3MaMH, 3HAKOMCTBO C  METOJMKaMU
KOHTPOJISI Kaue€CTBA BOJIBI.

O0beM qucHuILUIMHBI (MOayJsi): 12 yacos,

B T.4. JEKIMI 2 yaca; npakTuueckux - 10 gacos.

Conep:xanue MoayJist

Tema 10.1 Bona xak ocHOBa xu3HU. [lapameTppl, KOHTpOIUPYEMBIE B IMTHEBOU
Bojie. (ekuuit 1 yac, mpakTu4eckux 6 4acos).

Jlekuusa Boja kak ocHoBa xu3HU. [[apameTpbl, KOHTPOIUPYEMbIE B MUTHEBOMN
BOJIE.

IIpakTnyeckoe 3aHsiTHe AHalW3 KAuyecTBAa MUTHEBOM BOJbl XUMUYECKUMHU H
MUKPOOHOJIOTUYECKUMH METOJIaMHU .

Tema 10.2 CiocoOb1 0UMCTKY BO/ABL. (JieKiuii 1 yac, npaktuueckux 4 yaca).

Jexknusa CriocoObl OYUCTKH BOJBI.

IIpakTnueckoe 3ansaTue CpaBHCHUE YKCIa MHUKPOOPTraHU3MOB B BOJE,
MpoIIeANIed pa3IuyHyr0 00paboTKy — (GUIBTPOBAHME, KUISYEHUE, CTEPUIIM3alus,
3aMOpO3Ka/OTTauBaHUE.

Jlureparypa:

OcHoBHas

1. AxcenoB, B. U. A424 Xwumus Boapl: AHAIUTHYCCKOC OOCCIICUCHUE
nabopatopHoro TmpakTukyma : ydeb. mocooue / B.UW. Akcenos, JI. U. Ymakosa,
N. U. HuukoBa ; [mox o6mi. pea. B. M. AkcenoBa] ; M-Bo oOpa3oBanus u Hayku Poc.
®enepanuu, Ypan. ¢peaep. yH-T. — ExarepunOypr : U3n-Bo Ypain. yu-ta, 2014. — 140
C.; WL

2. KotoB B. B., HerecoBa I'. A. K 736 XumMust 1 MUKpOOHOJIOTHS BOJIBI: Y4eOHOE
nocobue — Boponex: ®I'OY BIIO BI'AY, 2008. — 320 ¢

JlomonHuTENbHAS

1. Xumust Boasl U MuUKpoOuosiorusi. ['mapobuoniorus [DIeKTpOHHBIA pecypc]:
METOJMYECKUE YKa3aHHUS K BBIMOJHEHUIO JIAOOPATOPHBIX palbOT MO AMCIUILIIMHAM
«XuMmust BOAbI U MUKpoOHoJoTHs» U «I uapoOuosorus» jis CTyACHTOB OakaiaBpuaTa
O4YHOH ¥ 3a04HOM (hopM 00yueHus HarpasiaeHus noarotTosku 08.03.01 CtpoutensbcTBO /
M-Bo oOpa3zoBanus u Hayku Poc. denepanuu, Har. uccienoat. Mock. roc. CTpoUT. yH-
T, Kad). BOJOOTBEACHUS U BOAHOM 3KoJsioruu ; cocT.: A.JI. UBuatoB, O.f. MacnoBa. —
OnextpoH. gaH. u nporp. (14,6 M6). — Mocksa : HUY MI'CY, 2015. — VYuebOnoe
CETEBOE AIEKTPOHHOE U3/1aHUE — Pexum JoCcTymna:
http://lib.mgsu.ru/Scripts/irbis64r_91/cgiirbis_64.exe?C21COM=F&I21DBN=IBIS&P2
1DBN=IBIS — 3aru. ¢ TUTy. 3KpaHa.



2. MukpoOuosorusi: KpaTKuid Kypc Jiekiuii 11t ctyaeHToB Il kypca HanpaBieHus
noarotroBku 35.03.08 «Boaubie 6Mopecypchl U akBakyiabTypa» / coct.: lllepbakoB A.A.,
// ®T'BOY BO «Caparosckuii 'AY». — Capatos, 2016. — 69 c.

3.3.11 IIporpamma moayas 11 «JIaoupunt s yautkw» Habiionenue kak
ONBIT OMOJIOTHYECKOTr0 UCC/IeJ0BaAHUA. Y CII0BHbIE U 0e3yc/I0BHBIE pedieKCh».

OOpa3oBaTeqbHasi 3aJa4a MOAYJS: NPUMEHUTh METOJ HaOIIOJCHUs s
W3YYCHUST 0COOEHHOCTEH paboThl peIICKTOPHOM NI TEIHHOCTH.

O0bem qucuunanHbl (MoayJas): 10 yacos,

B T.Y. JICKIHH 3 yaca; MPaKTUYECKUX - 7/ 4acoB.

Conep:xanue MoayJist

Tema 11.1 )KuBoTHBIE KaK OOBEKTHI OMOTEXHOJIOTHH U Onosioruu. Habmonenue
Kak MeToJ1 Onostorud. (Jiekuui 1 yac, npakTuyeckux 3 yaca).

Jleknus XKuBoTHEIE KaKk 00BEKTHI OMOTEXHOJIOTMH U OnoJioruu. Habmroaenue kak
METO]1 OMOJIOTHH.

IIpakTnueckoe 3anaTe MosroBor wmrypM. HMuaem  KOHCTPYKTHBHBIX
0COOEHHOCTEH TAOUPUHTA VIS YITUTOK.

Tema 11.2 [Toustue o peeKTOPHOM AESITEIBHOCTH — YCIOBHBIE U 0€3YCIOBHBIC
pednekcsl, peduiekTopHas ayra. (Jiekiui 1 gac, nmpaktTudeckux 4 daca).

Jleknusi Tlonstre o pedieKTOpHON NEATEIbHOCTH — YCIOBHBIE U O€3yCIIOBHBIE
pediiekcel, pediekTopHas ayra. PazapaxumMocTs.

IpakTnueckoe 3anaTre OlLEHKA BIUSHUS TOJIOKUTEIBHBIX U OTPUIATEIbHBIX
CTUMYJIOB Ha JBMeHue ynuTku. Habmonenne. O0cyxaeHNe MOITYyYEeHHBIX pe3yJIbTaTOB.

Tema 11.3 Kitacchl MOJUTIOCKOB U UX XapaKTepHbIE 0COOEHHOCTH. (JieKiuid 1 gac).

Jlexnus Knacchl MOJUTIOCKOB M X XapaKTepHbIE OCOOCHHOCTH.

Jlureparypa:

OcHoBHas

1. leproruna A.B., llabamun M.A., lllemukoBa H.A. ®u3nonorus meHTpaIbHON
HEpPBHOM cHUCTeMbl W (QU3MONOTUS CEHCOpHBIX cucreMm. Hwwkauit Hosropon:
Huxeropoackuit rocynusepcurtet, 2019. 61 c.

2. NmxkaeBa, A.®. OcobGenHoctu opranm3anuu MosumrockoB (Mollusca) (c
KPAaTKUMH  OMPEJCIUTEIbHBIMUA TAa0JIUI[AMU) JJI1 CTYACHTOB, OOYYalOIIMXCA T10
HanpasiieHuto «buonorus» [DnekTpoHHBIN pecypc] : ydeOHO-MeToauuecKoe nocooue :
TEKCTOBOE Yy4eOHOE AIIEKTPOHHOE U3JaHue Ha KoMmakT-aucke / A.@. Mkaesa ; Denep.
roc. 010/IK. 00pa3oBaT. yUpekAeHUe BhICIL TTpod. oOpazoBaHusi « ChIKTBIB. TOC. YH-T UM.
[Tutupuma Copokuna». — DnekTpoH. TekctoBble AaH. (1,0 M0O). — CeikteiBKap: U3n-Bo
CT'Y um. [Iutupuma Copoxuna, 2015.

3.3.12 IIporpamma moayJisi 12 Tpenunr « Buramun 1j1s1 TBOpUecTBa» OCHOBBI
NMPOEKTHOM J1eATeJIbHOCTH

Oo0pa3oBaTenbHas 3agaya MOAYJSl: Pa3BUTh I[103HABATENIbHbIE HWHTEPECHI,
WHTEJUICKTyalIbHbIE, TBOPUYECKHNE U KOMMYHUKATUBHBIC CIIOCOOHOCTH yUaITHUXCsl.

O0beM TUCHUILIMHBI (MOAYJIs1): 7 4acoB,

B T.4. JIEKIIUM 2 Yaca; MPAKTUUECKUX - 5 4acoB.



Conep:xanue MoayJist

Tema 12.1 IloHsiTHe NOPOEKTHOM AEATEIBHOCTU. JlaTepallbHOE MBIIIJIEHUE.
Mertopbl reHepanuu uaeu. (Jekmuit 2 yaca).

Jlekuus IIoHATHE IPOEKTHOM EATENBbHOCTH. JlaTepanbHoe MblluieHue. MeTo bl
reHepauuu uaei. Mosrosou mrypm. TPU3.

Tema 12.2 Urpel u penieHus 3ajad, ¢ UCHOJIb30BAaHUEM Pa3IUYHBIX METOOB.
(IpaKTUYECKUX 5 4acoB).

IpakTnueckoe 3ansitue buonornyeckue naHeTku. Mo3roBoil mTypm, MeToa 6
IUISI JJ1s1 pellieHns] OMOTEXHOJOTUUEKUX 3a]1a4

Jlureparypa:

OcHoBHas

1. amuna O.b. III 19 Teopus pemenus uzoOperaTenbckux 3agady. KoHcmekT
agekmui /OB, Illammupa; HamuoHanbpHBIM — HcclienoBaTeabCKHE  TOMCKUI
MOJIMTEXHUYECKUM yHUBEpCUTET. — Tomck: M3n1—Bo TOMCKOro mNnOIMTEXHUYECKOTO
yHuBepcureTa, 2012. — 79 c.



4 KajieHaapHblii y4eOHbIil rpauk J0NOJHUTEIbHOM 0011e00pa30oBaTe/IbHON 001epa3BUBAKOLIEd IPOrPaMMbI

«buorexnosorusi. bazoBblii ypoBeHb)

Hauvano 1 okoHuaHue peanu3anuy NporpamMmbl: CEHTIOpb-Mait
Kanukynsl: 10 gueit

[IponoKUTENBHOCTD 3aHATHI: 45 MUHYT

IIponomxurensHOCTh nepeMeH: 10 MUHyT

OObpazoBatenbHas HeJlelIbHAs Harpy3Kka Ha oOyvaronuxcs: 4 yaca.

Kon-Bo
HaumenoBanue monyns (pazzaena) / TeMbl Henens 4ACOB
Monayab 1 «BBenenue B BuoTexHoaoruio»
Tema 1.1 TexHuka 6€300aCHOCTH. 1 1
Tewma 1.2 buorexHosiorust Kak Hayka. MecTto OMOJIOTHH B COBPEMEHHOM MUPE. 1-2 4
Mopayasb 2 «B nmouckax xjiopopuiiay
Tewma 2.1 Pactenust kak 00beKT OMOTeXHOJIOTHH. DYHKIIMKM U CTPOCHUE TKAaHEH PAaCTCHUI 2-3 55
Tewma 2.2 PacturensHbie murMeHThl. [Ipoiiecchl oTOCHHTE3a B paCTCHUSX. 3-4 55
Tema 2.3 OcHoBbI Xpomarorpaduu &) 4
Mopnyasb 3 «I'enernka. OcHOBbI reHeTH4YecKoi HHkeHepuu. 'MO - ecTh 1M He ecTh?»
Tewma 3.1 Monekyna JIHK. HacneacTBeHHOCTh M M3MEHUYHUBOCTD 6 2
Tema 3.2 OcHOBBI TEHETHUYECKOM MHIKEHEPHH. 6-7 5
Tema 3.3 I'MO. Cenekuusi. HacnenctBeHHble 3a00€BaHusl. 7-8 4

Monyasb 4 «Munn-npoekrt «Ilo caenam JleBenryka. Mukpomup BOKpyr Hacy». U3ydenne MUKpPO(JIOpbl 00bEKTOB OKPY/KAIOLIET0

MHPa»

Tema 4.1 Mukpobuonorus kak Hayka. OCHOBBI MUKPOCKOTIHH. 8-9 3
Tema 4.2 OTinuuTeNbHBIE YEPThI KIETOK OaKTepUid. puOOB, KUBOTHBIX. 9-11 7
Tema 4.3 CtpykTypa ¥ QYHKUIHHU KJIETOYHBIX OPTaHOMIOB. 11 3
Tema 4.4 Mukpomup Bokpyr Hac. KynbTHBHpOBaHHE MUKPOOPraHu3MOB. PakTOpPHI, BIUSIOLINE HA 12 4
UX pPa3BHUTHE.

Tema 4.5 M3ydyeHue KIETOK pPa3NUYHBIMU METOJaMM: KOH(OKaIbHAas MHUKPOCKOIUS, Jia3epHasi-

UHTEepPEPEHIIMOHHAS MUKPOCKOIIHS, aTOMHO-CHJIOBAs, CKAHUPYIOIIAsl SJIEKTPOHHAST MUKPOCKOIIHS 13 3

NnT.NO .




Monyasb 5 «besbie numeBble OuorexHoJioruu. Ileiire 1eTu mosioko» IIpon3BoacTBO HOrypTa)

Tema 5.1 XuMuueckuii cocTaB MOJIOKA. 13-14 B
Tema 5.2 Moslo9HOKHCII0€ OpOXKEHNE. 15 1
Tema 5.3 TexHoJI0rHsI MPOU3BOJICTBA KUCIOMOJIOYHBIX MTPOIYKTOB. 15-16 7
MonayJab 6 «KpacHasi MeqMUMHCKAasi OMOTEXHOJIOTHA. A HY’KHO JIM MBITh PYKH ?»
Tema 6.1 Hopmanibnast Mukpoduiopa uenoBeka. PesuenTHas u TpaH3uTopHas MUKpodJiopa. 17-18 B
Tema 6.2 [lonarue nucbakrepuosa. Ilpenaparsl, HopManuzyromue MEKpodiopy. IlpoOduoTuky. 18 3
Tewma 6.3 bakreprodaru. M3yuenue BausHus 6akTeprodaroB Ha MUKPOOPTaHU3MBI. 19-20 5
Moayasb 7 «OcHoBbl Onoxumun. CekperHasi 1adopaTopusi» 3HAKOMCTBO ¢ OHONMOJIUMEPAMH M METOAAMHU HX aHAJIN3a»
Tema 7.1 buoxumus Kak HayKa. XUMHYECKHI COCTaB KJICTKH. 20 1
Tewma 7.2 buononumepsl. YrneBoasl. JIunuael. benaku. 20-22 8
Tema 7.3 O6men BeniecTB. CiocoObI BRIpaXKEHHS KOHIIGHTpaIil BenecTBa. bruocnHTtes 6enka. 22-23 4
Tema 7.4 KpoBb — BHYTPEHHSIS CpeJia OpraHu3ma 23-24 3

Moayanb 8 «buoJsiornyecku aKkTHBHbIE BellecTBa» Buramunbl, 'opmonbl. AHTHOMOTHKH. MacTep Kiacc Ha ¢apMaleBTHYECKOM

NpeANPUSTHIY
Tema 8.1 [NorsTre OMOTOTHYECKN aKTUBHBIX BelIeCTB. BuramMuubl — knaccudukanus, QyHKIIUHN B 24-25 5
oprasusMe. ABUTaMHHO3.
Tema 8.2 DHOKpHUHHAS cUCTEMa OpraHu3Ma. ' OpMOHBI — IUPHKEPBI HAILIETO OPraHUu3Ma. 25 2
Tema 8.3 AdHTHOMOTMKM —  Kiaccudukauus, MexaHu3Mbl jaedctBus.  [IpoGiema 26-27 7
AHTUOMOTHUKOPE3UCTEHTHOCTHU
Moayasb 9 «buorexHoJ10rus u 3k0Jiorus. buonaacrukmn»
Tema 9.1 CoBpeMeHHbIE TPOOJIEMBI KOJIOTHH. BHOTEXHOIOTHU Ha CTpa)ke IKOJIOTHH. 27 1
Tema 9.2 buoOKOMNO3MIMOHHBIE MaTepuayibl. MHKpOOHBIE MOJIMCAaXapuibl — CTPYKTYpa, 28-30 11
IPOAYLEHTBI, NEPCIEKTHUBBIL.
Moayanb 10 «AHAJM3 Ka4ecTBA MUThEBOI BOJBI»
Tema 10.1 Bona kak ocHoBa xu3HH. [TapameTppl, KOHTPOIHPYEMbIE B MUTHEBOM BOJIE. 30-32 7
Tema 10.2 CiocoObI OYUCTKH BOJIBI. 32-33 5
Mopnyas 11 «/Ia0upunTt piasi yauTkn» HaOmrogenne kak onbIT OHOTOTHYECKOr0 HCCJIeJOBAHHSA. YCJOBHbIC M 0e3yC/0BHBbIE
pediaexcbi»
Tema 11.1 )KuBoTHbBIE Kak 00BEKTHI OMOTEXHOJIOTHH U Ononoruu. Habmronenue kak MeTos 33-34 4
Ouoaorun
Tema 11.2 Tlonstue o pedrueKTOpHON NEATEIBHOCTH — YCIOBHBbIE M 0€3YyCIOBHBIE peQIeKCHhl, 34-35 5
peduiekTopHas Jyra.
Tema 11.3 Kiracchbl MOJUTFOCKOB M HX XapaKTEPHBIE 0COOSHHOCTH. 36 1




Monayab 12 «TpeHunr « BuraMuH 1J1s1i TBOpYecTBa» OCHOBBI IPOECKTHOM A€SITEJIbHOCTH »

Tewma 12.1 TlonsiTre npoekTHOU AesiTeabHOCTH. JlaTepanbHoe MbllieHne. MeToibl TeHepaluu
UIeH.

36

Tema 12.2 Vrpsl u penieHus 3aad, C UCIOJIb30BAHUEM Pa3IMYHbIX METOJIOB

36-37




5 OpraHu3alnuoOHHO-NIearornyecKue yCJa0BUs peain3anuu NporpaMmmal

5.1 KaagpoBoe oGecnieuenne

Hasganue 5(0) KBanuduxarms Onpit
JUCLHUTIIIUHBI / | mpenojaBaTens | mpemnojaBaTeneit npodeccuoHaIbHOM
MOJTYJIs1 / TPaKTUKH (oOpa3oBaHue,  ydeHas | ACATEIbHOCTU
CTEeNeHb, YYEHOE 3BaHUE, | (IpernoaBaTesbCKON
Harpaipl, 3BaHUA); | I€ATEIBHOCTH) (CTax
KBaTM(UKAITUS paboThl)
MPEIOJaBaTEINEH,
MIPUBJIEKAEMBIX K
MIPOBEJICHUIO 3aHATHI
«buorexHoorus. borarteipeBa A. | Briciiee, Kanaunar 5 net
ba30BbIi1 ypOBEHB» 0. OMOJIOrMYECKUX HayK,
Ilemaror
JTIOTIOJTHUTEIILHOTO
00pazoBaHus

5.2 Y4yeOHO-MeTOAMYECKOE U MH(POPMALMOHHOE O0ecIieYeHne

Jlureparypa:

OcHoBHast

1. Begenue B KIETOUHYIO OHOJIOTHIO. Yenno 1O.C. M.: UKL
«Axagemkuuray, 2004. 495 c.

2. buonorus. Bech Kypc IKOJIBHOM TTporpamMMBbl B cxeMax u tadnuimax. 2007,
126 c.

3. Teitnop ., 'pun H., Ctayt. buonorus. M.: Mup, 2004. Tom 1. 454 c., Tom
2.436c¢., Tom 3. 451c.

4. HetpycoB A.U., Korosa NU.b. Mukpo6uonorus. M.: 2009. 352 c.

5. JIsicak B.B. Muxkpobuonorus. Munck: bI'Y, 2007. 430 c.

6. 3arockmna H.B., Hazapenko JI.B., KamamnmkoBa E.A., JKuyxwuna
E.A.buorexnomnorus. Teopus u npaktuka. M.: Onukc., 2009, 496 c.

7. EropoBa T.A.OcHoBbl OuorexHonoruu. M.: Msznmar. nentp Axanemus,
2003. 208 c.

8. Peun B.B., Kagumammes JI.A., Ateiksa H.A. Bsencnue B
OMOTEXHOJIOTHIO: OT MPOOUPKH A0 OuopeakTopa. — Capanck: M3n-Bo Mopos. roc.
yH-Ta, 2006. — 256 c.

JlonosiHuTENBHAS

1. bunnu T'.JI., KpsikanoBckuii B.A. buonorust s nocTynarommx B By3bl.
M. Onuxkc, 2008, 1088c.

2. Beenenune B ouosiornto. ITonmosa H.A. HI'Y, 2012. 271 c.

3. BacunseB J{.A., 3onoryxun C.H., Kopueer E.A. PykoBoacTBo K
MPAKTUYECKUM 3aHIATUSIM [0 MUKPOOUOJOTHH. YIIbSTHOBCKAasi TOCYJapCTBEHHAas
ceNbcKOXo3siiicTBeHHass akaaemus. Kadenpa MukpoOHoOiIoruu, BUPYCOJIOTHUH,
SMU300TOJIOTUM W BETEpUHApPHOCAHUTApHOM  skcmeptusbl, 2003 T.
http://www.studfiles.ru/preview/1152683/



http://www.studfiles.ru/preview/1152683/

4. HerpycoB A. U., EropoBa M. A., 3axapuyk JI. M. Ilpaktukym 1o
mukpoOuonoruu. M.: Academia, 2005.-608 c.



5.3 MarepuajJbHO-TEXHUYECKOE o0ecrnieueHne

HauMmeHoBaHue Bun HaunmenoBanue o00opy1oBanms,
CIenraTu3uPOBAHHBIX 3aHATHH NPOrpaMMHOI0 oGecrie4eHust
Y4eOHBIX MOMeIIeHui

1 2 3

407 aynutopus 14 kopnyc | JlabopaTopHbie MUuKpOCKOIT OMOJIOTHYECKHH JIJIst
71a00paTOPHBIX UCCIEAOBAHUMA Primo
star(CARL ZEISS, I'epmanus)

309 aymuropus 14 kopnyc | JlaboparopHbie Muxkpockon Mukpomen P-1-LED

316 aynuropus 14 xopnyc | JlaboparopHsie bokcnamunapusiibABri-01-JIlamunap-C-
1,2-knaccll/Tun

316 aynuropus 14 xopnyc | JlaboparopHsie Tepmocrat cyxoBo3ayminblii TC-1/80-
CIIY ,npunyauTebHasE BEHTUIISALUA,
KaMepa-Hepr)KaBerolasi CTajlb

304 aynuropus 14 kopnyc | Jlaboparopubie XO0JIOAUIBHUK-
Mopo3wibHUK,INDESITSD167+2...+14/-
10...-25°C. [Ins XpaHeHUs peaKTHBOB,
npenapaToB U OyQepHBIX pacTBOPOB

304 aynuropus 14 xopnyc | JlaboparopHbie Becst ACCULAB VIC 310d3

113 aynurtopus 14 xopnyc | JlaboparopHbie AptokiaB Sanyo ML-3781L

316 aynuropus 14 xopnyc | JlaboparopHbie Ileiikep-unkybaropES-20/60Biosan

309 aynuropus 14 kopnyc | JlaboparopHbie pH-meTp

309 aynutopust 14 xopnyc | JlaboparopHbie [Tnura HarpeBatenpaas LOIPLH402

307 aynuropus 14 xopnyc | JlaboparopHbie Cnekrpodoromerp UV mini-1240,
oanonydeBou, 190-1100 um, Shimadzu

307 aynuropus 14 xopnyc | JlabopaTtopHble MarnuTtHas Melajika




6 HopMaTnBHO-MeTOANYECKOE O0eceuyeHrne CHCTEMBI OIeHKH KauyecTBa

OCBOCHHUSI  O0y4YarOIMMUCH
o01mepa3sBuBalOLIeil NPOrpaMMbl

6.1 ®opmbl aTTECTAIIUN

JMOMOJTHUTEJILHOH

001eodpa3oBaTe/IbHOM

HasBanmne

(I)opMa aTTeCTalluMn

Monyns | «BBegenue B buorexHonoruioy

TectupoBanue

Monayns 1 «BBenenne B buotexHosorutoy

Co0OecenoBanue

Monyne 2 «B mouckax —Xiopoduimiay.
3HAKOMCTBO C MUTMCHTAMH, METOJAMH HX
BBIACIICHUA W Pa3ACICHUA. 3HAaKOMCTBO C
TKaHSIMH PACTCHHUI»

3amyTa npe3eHTaluy ¢ pe3yibTaTaMu paboThl

Mopynb 3 «['eneruka. OCHOBBI T€HETHYECKOM
uxkeHepuu. 'MO - ecTb wiu He ecTb?»

3amuTa Npe3eHTaluy ¢ pe3yJbTaTaMyu padoThl

Moayns 4 Munu-npoext «llo cregam
Jlesenryka. Mukpomup Bokpyr Hac» [Ipoekt —
U3y4eHUe MHUKPODIOPHI 00BEKTOB
OKPY’KaIOILIEro MHUpA.

TectupoBanue

Moayns 4 Munu-npoext «llo cregam
Jlesenryka. Mukpomup Bokpyr Hac» [Ipoekt —
U3y4eHUe MHUKPODIOPHI 00BEKTOB
OKPY’KaIOILIEr0 MHUpA.

3amuTa npe3eHTauy ¢ pe3ysibTaTaMu paboThl

Mopyns 5 «bernble nuieBbie OMOTEXHOJIOTUH.
[Iewite netu Monoko» [Ipon3BoacTBO Horypra

3aI0JIHCHHUE OTYETA 10 UCCIICAOBAHUIO.

Monayns 6 «Kpacnas MeOUIMHCKAs
OMOTEXHOJIOTHsI. A HY)KHO JIU MBITb PYKU?».

38.IJ_II/ITa pe3eHTaluu C pE3yJjibTaTaMU pa6OTBI

Monyne 7 «OcHoBbl Ouoxumuu. CekpeTHas
nmabopaTopusi» 3HaKOMCTBO C OMOTIOIMMEpaMu
Y METOJIaMH MX aHAJIU3ay.

TectupoBanue

Moayns 8  «bHONOTHYECKH  aKTUBHBIE
BEIIICCTBa» ButamuHsl, I'opmOHBL.
AHTUOUOTHKH. Macrep KJIacc Ha

(apMaleBTHYECKOM HPEANPUSTHI.

3amyrTa Npe3eHTaluy ¢ pe3yJibTaTaMu paboThl

Moayns 9 «bBHOTEXHONIOTUS M DKOJOTHS.
buonmactukm.

3arojIHeHUE OTUEeTa 110 HCCICIO0BAaHUIO
TIJICHOK

Moayns 10 Amnanu3 kauecTBa NHUTHEBOMN
BOJIBD

3ammuTa Mpe3eHTaluy ¢ pe3yIbTaTaMu
paboThI

Hrorosas arrecramus

IIpoexr

6.201eHOYHbIE MATEPHAJIBI

6.2.1 KoMmieKT OLeHOYHBIX CPEJCTB /Jisl MPOBeIeHUs TPOMEKYTOYHOM

aTrecraguu
Monyan | [lepedyeHb KOHTPOJBHBIX 3adaHMil (8onpocos, npakmuueckux | Kpurepun
3a0anuil, 340a4, cUumyayui, mecmosgulx 3a0anuii u op. ) OIIeHKH
Mopyns 1 | 1. 3 npuBeieHHBIX ONpeesIeHn BhIOepeTe Hanboee 75%
«BBenmenu | momxosiiee st TEPMUHA OMOTEXHOJIOTHS: NPaBUIBHO
eB A. OObeIMHeHNE HHKEHEPHBIX M MUKPOOHOJIOTHIECKUX HAYK BBITIOJIHEH




buorexuo
JIOTHIO»

b. Ucnonp3oBanne MUKPOOPTaHU3MOB JUIS IIOJy4EHUS
Pa3IMYHBIX POIYKTOB

B. Hcnonp3oBanre OMO0OOBEKTOB B TEXHUYECKHUX LICIISAX.
2. DMIUPUYECKUI dTal pa3BUTHS OMOTEXHOJOTHH TaK Ha3BaH,
MOTOMY, 4TO

A. Vcrionp30Balicst 3HaAHUS B OIBIT HOKOJICHHI

b. bputn OTKPBITEL MUKPOOPraHU3MBbI

B. HanaxxeHo KpynmHOTOHHa)KHOE MTPou3BoACTBO BAB

3. O0beKTaMu OMOTEXHOIOTHH SBJISIOTCS

A. KJIETKH ¥ TKaHH, a TAK)KE€ KOMITOHEHTHI KJIETOK

b. pacrenus

B. >xuBOTHEIE

I'. MUKPOOPraHU3MBI

4. Bupycsl — Kak 0JJuH U3 00BEKTOB OMOTEXHOJIOTUH, 3TO
MeJIbYalIlIke CYIIECTBA COAEPKAIIUE

A.un IHK, u PHK

b. Tonsko JJTHK

B. Tosibko 01MH THUIT HYKJIEUHOBBIX KUCJIOT

5. MukpoopranusmMsl — Harbosee y1oOHbII 00bEKT
OHMOTEXHOJIOTHH, T.K.:

A. Onu 001a1a10T TOTUIIATEHTHOCTEIO

b. Onu npoayuupyoT pasHoOOpa3HbIe BEIIECTBA U JIETKO
KYJIbTUBUPYIOTCS

B. Onu HenaToreHHkIe

6. K MeTo1aM OMOTEXHOJIOIMH OTHOCSITCS:

A. Addunnas xpomarorpadus

b. I'enetnueckast uHxkeHepus

B. Dnexrpodopes

HBIX
3aJlaHUN

Monayns 1
«BBenenu
eB
buorexHo
JIOTHIOY

1. Yto cHavasia JOJDKEH CeNaTh 00yJaromuiics, npus B Jlom
HAy4YHOMU KoJutaboparuu?

2. Kakue npeameTsl HeNb3sl IPUHOCUTH C COO0M?

3. Kak momxeH Bectu cebst o0ydarommuiics mpu padote B
OMOTEXHOJIOTHYECKOH J1abopaTopuu?

4.Koraa u rae oOydaromuics MOKeT TPUHUMATh TTUIILY?

5. Korna oOyuaromuiicss iMeeT mpaBo MOJIb30BaTHCS
MOOMIBHBIM TeneoHOM B JloMe HaydHOU KoJutaboparuu?
6.Yto oOyyaromuiicss JOMKEH JenaTh Ha ypokax?

7. MoxeT 1 00y4aroluiicss CaMOCTOSTEIbHO MPUTJIAIIaTh
MIOCTOPOHHUX JIUII?

8. Uto HeoOXoauMo caeiaTh, ecau BaM 3ax0Tea0ch MOMUTh BO
BpEMsI 3aHATHIL?

9. Uto cHavasia JOJDKEH CAeNaTh 00yJaroIMiics, 9TOObI HaYaTh
1a0opaToOpHYIO (IPAKTHUYECKYI0) paboTy?

10. Yto HEOOX0IUMO CENaTh MOCIe OKOHUYAHUS JTAOOPATOPHOTO
(IpaKTUYECKOT0) 3aHATUS?

s
YCTHBIX
17R10
MUCbMEHH
BIX
OTBETOB:
TouHOCTB,
MPaBUILHO
CThb
bopmynup
OBOK




Mopyns 2 | Ilpe3eHTanus q0JKHA COEPKATh: Yerkui
«B TEOPETHYCCKYI0 WH(OPMAIUIO IO COACPKAHWUIO NMUTMEHTOB B | JIOKJIAJ C
TOMCKax pacTeHUSIX, XHMHYECKOM CTPYKType H  HPAKTHYECKOM | 0OOCHOBaH
XJIOpOHIT | UCTIOJIb30BaHUE MUTMEHTOB, 3HAYCHHUH TIporiecca (POTOCHMHTE3a U | HeM
Jay. 0 ero XMMH3Me, CYTH Ipoliecca XpoMarorpaguu ero BUAbI U | GU3HYECK
3HAKOMCT | IPaKTUYECKOE MPUMEHEHHE, OIEHKY HMCIOJIb30BaHUS PACTEHHH | UX u
BO Cc | Kak O00BEKTOB OHOTEXHOJIOTHMH, OIMCAHHE OCOOCHHOCTEH | XMMUYECK
MUTMEHTA | CTPOCHUS U 3HAYEHUE TKAHEW pacTCHUM. ux
MH, [TpakTHdeckyro HWHPOPMAIMIO [0 OMPEACICHUI0 PACTCHHHA | TPOIECCOB
METOJaMH | MECTHOCTH C IIOMOIIBIO ONpeneauTeNsi, 000CHOBaHUE BbIOOpA |
ux 00BeKTa HCCIIeIOBAaHUE, ONMMCAaHNE U POTO TPOIecca BBIACICHUS | OOBSICHCHH
BBIJICJICHH | TUTMEHTOB, OMMMCAHKE U (DOTO MPOLIECCOB pa3CICHHsI TUTMEHTOB | €
s U | 1 TIPOBEIEHUS KAYeCTBEHHBIX peakiuid, (HOTO M ONUCAHUE | MOTy4YeHH
paszeneH | DKCIIEpPUMEHTA I10 IIPOBEICHHIO TIpoliecca xpoMmarorpaduu, GoTo | bIx
us. U ONHCAHKE MOIYYEeHHBIX MUKpodoTOorpaduii Cpe3oB pacTeHHA. | pe3yIbTar
3HakoMcT | BbIBOJBI. OB,
BO c JIOTHYECKH
TKaHAMHU U BEIBOJI.
pacTeHui
»
Mopyns 3 | Ilpe3enTanus q0JKHA COIEPKATh: Yerkuit
«I'enetuk | Teopernueckyro nndopmanuro o crpoennu Monekyasl JIHK u ee | noxkman ¢
a. OCHOBBI OCOOEHHOCTSX, METOJaX CO3JaHHS TEHOMOAM(DHUIMPOBAHHBIX | 0GOCHOBAH
TCHETHYCC | Mupkpoopranu3Max ¥ OCHOBHBIX BEKTOPHBIX CHCTEMaX, 3HAUCHHE | pem
EEI;IK Hepi Y UCTIOJIb30BaHUE T€HOMOAU(PHUIIMPOBAHHBIX OPTaHU3MOB. BEIGOpA
- FT\/Ig) _ | Ilpaktuueckue paHHble: (GOTO M ONUCAaHUE TPENAPATOB | oGpeKTa
eCTh WK OyKaNmpHOTO PMUTENHUS. 3a4eM y4eHbIe MOTYT HCIOIb30BaTh ATOT HcCIeIoBa
He ecTR?y | METOML OnucaHue METOAUKH U PE3YJIBTATOB IO BBHIICICHUIO —
JIHK. Pesynbrar conumonorndyeckoro ompoca «I'MO — 3a u ’
mpoTUB». A Tak K€ pe3yiabTaThl MO3TOBOTO IITypMa 06bACHEHH
«"eHHOMOAM(PUITPOBAHHBIN APYT . c
MOJTyYeHH
BIX
pe3ynbTaT
OB,
000CHOBaH
nem
CO3JIaHUS
HOBOT'O
00BeKTa,
JOTHYECKH

¥ BEIBOJI.




Monyins 4
Munu-
MIPOEKT
«Ilo
cienam
JleBeHryk
a.
Muxkpomu
p BOKpYr
Hac».
N3yuenue
MHUKpPOdIT
OpBbI
00BEKTOB
OKpYKato
Iero
Mupa.

1. Cozpmanme ycrmoBui, HEOJArONMPUSTHBIX IS

OaxkTepuid, JISKUT B OCHOBE

1) npuroToBIEHUS BapeHbs U3 SAT0A U PPYKTOB
2) KBallIEHUs KaIlyCThl

3) 3aKkiaaKku cuiloca

4) npurotoBneHus kedupa u coipa

2. bakTepuu B OTIMYME OT PACTEHUN UMEIOT

1) cnenuanyu3upoBaHHbIE NIOJIOBBIE KIETKU

2) ogny kosbleByro mojekyny JJHK B kietke

3) sapo, 060CcO0ICHHOE OT IIUTOILIA3MEI SIIEPHON 000JIOUKON
4) nBe 1 6oyIee XPOMOCOM

3. Ilo cnocoby muTaHUs TOMABISIONIEE OOIBIIUHCTBO

OakTepuit

1) aBTOTpO(DBI
2) canpoTpodsl
3) xemoTpodbI
4) cuMOMOHTHI

4. Knetka OakTepud B OTJIMYME OT KJIEeTKH xuBoTHOro HE

UMECT

1) nuromnIazMbl

2) 1a3MaTHYecKoi MeMOpaHbl

3) MUTOXOHIpUi

4) pubocom

5. B ckoToMoruiapHUKax OakTepuu
HaXOJATCS B COCTOSIHUU

cUOUpCKoi

1) muct

2) cnop

3) 300cmop

4) akTUBHOM

6. XWTHH BXOJUT B COCTaB

1) K71€TOYHOW CTEHKH YyMHON OalluIIbl
2) xancupa supyca CIINIa

3) APOXKIKEBOM KIETKH

4) KJIETOYHOM CTEHKHU XJIOPEILIBI

KHU3HU

SI3BbI

75%
MPaBUIILHO
BBIIIOJIHEH
HBIX
3aJlaHUuN




Mopyns 4 | IIpe3eHTanus q0JKHA COIEPKATh: Yertkuit
Munu- Teopetnyeckyro MHbOpMaLnIO: 00 OCOOEHHOCTAX CTPOEHHMSA | jokiman ¢
IIPOCKT Pa3HBIX THUIIOB KJIIETOK, MOYEMY IEPCHEKTHBHO HCIIOIb30BATh | 0GOCHOBAH
«Ilo MUKPOOPTraHW3MbI, W  BapuUaHThl WX  HUCIOJIB30BAHUA. | prem
?IﬂeﬂaM OCOOCHHOCTH KyIIBTYPaIbHO-MOP(OIOrHIECKUX U (U3HOIOrO- | ppiGopa
a.eBeHryK OMOXMMHMUYECKMX  CBOMCTB  MHUKPOOPTaHU3MOB.  DKOJIOTHS | oGpeKTa
Muxkpomu | MMKPOOPTaHH3MOB. OcobeHHOCTH U CIIOCOOBI KyJIbTHBUPOBAHUA | yccienoBa
p BOKpYr | MUKpOOPranu3MoB. IluraTenbnbie NOTPEOHOCTH U NHUTATENIBHBIE | Hys,
Hacy. cpensl. OcoOCHHOCTH PabOThl M WCIOIB30BAHUS PA3HBIX TUIOB | 0GbsCHEHH
Usyuenne | ypxpockoros. e
MHUKpPOdIT
OpbI HpaKTHqGCKHe IaHHbIe: OOOCHOBAaHUE BBI60pa 00BeEKTa TOLyHeHH
00BEKTOB | nccaenosBanus. Onucanue KylIbTypaabHO-MOP(OIOrHYECKUX U bIX
OKpYXKar0 | (hU3H0JI0r0-0HOXUMHUYECKHX CBOWCTB BHIOpaHHbIX | PE3Y/IPTAT
mero MHUKPOOPIraHU3MOB. oB, (oro
MHupa. MHUKpoIpe
1apaToB
OKpaIieHH
BIX
pa3HbBIMU
METOJIaMH,
dorto
YameKk W
KOJIOHUH C
MTOMOIIBIO
CTEPEOMHUK
pockona,
JIOTHYECKH
W BEIBOJ.
Mopyne 5 | 3amogHeHUe OTYeTa IO HKCCIEAOBAHUIO OTYeT JOJDKEH | 3aIrojHeH
«benbie coJiepkaTh TaOJMIy C MCXOJHBIMHM XapaKTEPUCTHKAMHU MOJOKA | HbIH OTYEeT
IHIMICBRIC | (conepikanne Genka, xkupHocTh, COMO, KHCIOTHOCTH U T.1.), | 00
GroTexno CXEMY 3KCHEPUMEHTA, TEXHOJOTHUIO U PELENTYpPy CO3AaBAEMOTO | SKCIIEpUME
leloerﬁHTI/; NpoayKTa, OOOCHOBaHWE BBIOOpa JO0ABKM i OOOTAIeHHs | HTE.
et forypra MmoJyie3HbIMHU BEIIECTBAMH, TAOIUILY C XapaKTePUCTHKAMH
MOJIOKOY» | OJIYyUEHHOTO TPOJAYKTa (KUCIOTHOCTh, OPraHOJENTHYECKUE
IIpousBon | mokasareid, MUKPOCKOITUYECKUE TaHHBIC U T.]I.).
CTBO JlomoMHUTEIPHO — TpeIaraeTcs TBOPYECKOE  3aJaHue 110
iorypra CO3aHHIO PEKJIaMbl CBOETO MPOJyKTa (Mpe3eHTAllHsl, PUCYHOK,

CTHX, CLIEHKA) ITOYEMY JaHHBII NPOAYKT Jy4Ille YeM T€ KOTOphIE
€CTb Ha PBIHKE.




Mopyns 6
«KpacHas
MCIULIMHC
Kas
OHOTEXHO
jorusa. A
HY>XHO JI
MBITh
PYKHU?».

[Ipe3enranus 10MKHA COACPHKATE!

Teoperndeckyro HHGOpMAIHMIO: O HOPMAIBHOW MHUKpoQIIope
YeJloBeKa, e¢ 3HAYCHUH M XapaKTEPUCTHKE, ONTHUCAHUE TIPOOIEMBI
nucOakTepuo3a M TyTed ee pemieHus, Oaktepuodard Kak
CpencTBO OOPHOBI C MOCTOPOHHEH MUKPOQIIOPOA.

[TpakTuyeckue JTAHHBIE: OINHCaHue KYJIbTypaJIbHO-
MOpP(OJIOTHUECKUX CBOMCTB BBIPOCHIMX HA YalIKaxX KYyJIbTYp,
MOJCUET YMcia KOJOHMK Ha yamkax 0e3 oOpaboTKH pyK U ¢
00paboTKON pyK, MONBITKA WACHTUGUIHMPOBATH (IOpY O
MHUKPOCKOIIMYECKHM W KYJIBTYPAIbHBIM  XapaKTEPUCTHKAM.
BeiBoj. IKCIIEPUMEHTA UCCIICIOBAaHHIO
AQHTarOHUCTHYECKOU AKTUBHOCTH ¢aros. 12731:10)11 58

Pexomenganuyu I10 HMCIIOJH30BaHUIO CpeacTB jid OYHUCTKH

Onucanue o

MOBEPXHOCTU KOXH, a TaK e CPEACTB ISl COXPaHCHHS U
HOpMaTH3AI[UH MEKPO(DIOPHI YeTIOBEKA.

Yerkui
JIOKJIaI,
00BsICHEHU
e
TIOJTY4YEeHH
BIX
pe3yabTar
oB, ¢oto
MUKPOIIpE
naparoB
OKpaIleHH
BIX
pa3HBIMU
METO/IaMH,
doTto
YarieK
IKCIIEPUM
HETa,
BBIBO/I,
peKoMeH 1a
11707 1o
UCIIOJIb30B
aHUIO
CpeAcCTB
o0e33apax
UBaHHS

pYK.




Moayns 7
«OcHOBBI
OHMOXUMU
H.
CexkperHa
i
nmaboparo
pys»
3HAKOMCT
BO c
OHOIIOINM
epaMu U
METOIaMH
X
aHaIn3a.

1. CtpykTypHOU eArHUIICH OeNKa SBISIETCS:
a) HYKJICOTH]]

0) HyKJICO3H /T

B) aMHHOKHCIIOTA

I') IypUHOBOE OCHOBAHUE

2. [lepBuuHyIO CTPYKTYpY O€lKa MOJACPKUBAIOT CBSI3U:

a) BOJIOPOJHBIMHU
0) MeNTHIHBIMU
B) ruipopoOHBIMH
I') HOHHBIMU

3. Jlenarypamuss O€IKOB — OTO CJIOXKHEUIIUH TMPOIEcC
U3MEHEHHsS HAaTUBHOW KoHpopmamuu Moinekyna. [lpu stom
MIPOUCXOINT:

a) pa3pylieHEe HEKOBAJICHTHBIX CBsI3e

0) yMeHbIIIEHHEe PAaCTBOPUMOCTH OeKa

B) paspylleHUE BTOPUYHOM, TPETUYHOH, YETBEPTUUHOMN
CTPYKTYp Oelka

T) HOTeps OMOIOTUYECKON aKTHBHOCTH

1) Bce IEPEYUCICHHOE BEPHO

4. K ¢ubpmimspapiM OeTKaM OTHOCUTCSL:

a) KoJIJIareH

0) ro0ynuH

B) TeMOTTIO0WH

r) anbOyMUH

5. IlepBuuyHas  CTpyKTypa  HYKIEHHOBOM  KHCJIOTHI

OTIPEIeNIAETCS CBA3SIMMU:
a) MeNTUIHBIMU
0) nucynbGUAHBIMU
B) BOJIOPOJAHBIMU
r) pochoanspupHbIMU

6. IHK BeimonHsier ciaenyromnye GpyHKIuu:

a) ABJIICTCS XPAHUTCIICM T €HETUYECKON I/IH(I)OpMaL[I/II/I

0) OCYIIECTBIISET TPAHCIIOPT PA3IUYHBIX BEIECTB
B) SIBJISIETCS KATAIU3aTOPOM XUMUYECKUX PEAKIUI
T') SIBJISIETCS] DHEPTETUYECKUM MaTepUAJIOM KIETKU

75%
MPaBUIILHO
BBIIIOJIHEH
HBIX
3aJlaHUuN




Mopyns 8 | IIpe3enTanus q0JKHA COIEPKaTh: Yerkui
«buonoru Teopernyeckylo MHPOPMAIMIO: YTO TAKOE BHTAMHHBI U HMX | ok,
4ECKH 3HaYE€HHE JUIA OpraHM3Ma, AaBUTAMHHO3, T[JIE COIEPKATHCH | 0GbBsICHCHH
aKTUBHBIC | pyraMuHbl, TOPMOHBI, SHIOKPUHHBIE Kele3bl, 3a00NeBaHus | e
iemecma CBA3aHHBIC ~ C  HAapyIICHWEM  OHIOKPMHHOM  CHCTEMBI, | ronyueHH
Buravuy | AHTHOMOTHKH,  KiaccuuKauus, — HPOXYLEHTBL,  METOLBI | pix
b, BbIienieHus. [Ipo0iemMa aHTHOMOTUKOPE3UCTEHTHOCTH. pe3yibTar
I'opmoOHBI. oB, (¢oTo
AHTHOHOT HpaIfTI/I‘leCKI/Ie JaHHble: (OTO M ONUCAHUE KAYECTBEHHBIX ek
KL peaKuuii Ha BUTAMUHEL, BBIBOJBI 110 coepKanuio Butamuna C B
Macrep Pa3HBIX IPOLYKTAX, BEIBOABI COAEPKaHMs BUTaMKuHa P B pasupix | YKCIICPUME
xnacc ma | €OPTaxX  Has. CpaBHeHue aHTUOAKTEpUAILHON aKTUBHOCTH | HTAa,
(bapvares | TCKAPCTBCHHBIX  TIPEMApaToB B 3aBHCHMOCTH OT  CXEMI | BHIBOL,
Tryeckom | OKCHCPUMCHTA. pexoMen ia
Hpeanpust 11170 S 1 (0
TAW. HCIIOJIB30B
AHUIO
aHTHOUOTH
KOB.
Moayns 9 | OTder 06 3KCIIEPUMEHTE COAEPKALIMN €U U 3a/1a4M, TaOIHILy ¢ | 3aroiHeH
«BHOTEXH | COCTaBaMHM KOMIIO3MTHBIX MATEPHAIOB, MOSCHEHUSAMH BBIOOPA | Hpii oTYeT
OJIOTHS W | COCTaBa, TabJiMIa C HCHBITAHAAMH TLIEHOK HAa TPOYHOCTH H | o
SKOJIOTHUS. | PACTSKUMOCT.
SKCIEPUME
buonnacr
UKW, HTC.

6.2.2 KoMILIeKT OIEHOYHBIX CpPeACTB /JIsi MNPOBeJAeHUS HTOr0BOIl

arTrecranmun

HToroBas aTTecTarius MpoBOAUTCA B OpME 3aIUTHI MPOEKTA C TPE3CHTAIIEH.
PabGoTta mpenamonaraer BbIOOpP TEMbI, ONMUCAHUE AKTYaJIbHOCTH HCCIEIOBAHUS,
IIOCTAHOBKY ILI€JIEM M 3a/ad, COCTABJIEHHUE CXEMbl JSKCIIEPUMEHTa B Cly4ae
MPAKTUYECKOTO TMPOEKTA, COCTABJICHHUE JUTEPATYpHOTO 0030pa W OMUCAHUS

IIPAKTUYECKUX JaHHBIX.
[IpumepHbIe TEMBI IPOEKTOB:

1. Co3naHue KOCMETHMYECKUX MPOAYKTOB HAa OCHOBE MHUKPOOHBIX
MOJIMCaXapuJIoB.

2. Brienenue npoaylieHTOB aHTUOMOTHUKOB

3. [Tonck aHTHOAKTEpHAIBHBIX CPEJCTB PACTUTEILHOTO MPOUCXOXKICHUS

4. Coznanue 6uonpenapatoB JJis 3alUThl pACTCHUIN

5. AHanu3 KkauecTBa BOJbI

6. Pa3paboTka TeXHOJIOTUH OYUCTKH BOJIBI

1. Pa3zpaboTka perenTypsl KHCIIOMOJIOYHOTO MPOAYKTA U T.]I.




[Ipe3entanust A0KHA OBITH JIOTUYHOM, COJEpXaThb BCE HEOOXOIUMBIE
MYHKTHI, COJEPKAaTh AaKTyaJIbHYIO JOCTOBEpHYIO uH(Mopmarmio. OlieHuBaeTCs
yMeHHEe 000CHOBATh BHIOOP TEMBI IPOSKTA. Y MEHNE aHAIM3UPOBATH MTPOOJIEMHYIO
CUTyallMi0. YMEHHE OIICHUBATh pEe3yJIbTaThl MPOCKTA. YMEHHE TMPOBOJUTH
nmyOJUYHOE BBICTYIUIGHHE, OTBEYAaTh Ha 3aJaBacMbie BOIPOCHL. KadecTBo
MYJbTUMEIUNHON NPE3CHTALUN



7 CBenenusi 00 00HOBJIEHUM MPOTPAMMBI

HporpaMMa 00HOBJIEHA peIeHueM Yu4eHoro coBera YHnBepcheTa:

. Pemenue
No HpI/IJ'IaFaeMBEI/I K JIOOII nokymeHT, 06 oGHoBxeHMH JIOOT]
COJIepIKaIINi TEKCT OOHOBJICHHS
Jara IPOTOKOJ Ne
1. ITpunoxenue Ne 1 20 T.
2. [Tpunoxxenue Ne 2 20 T.
3. [Tpunoxenue Ne 3 20 T
4. | Ilpunoxenue Ne 4 20 r.




