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HOACHUTEJIBHAS 3AIIMCKA

JononuutenbHass o0mieo0pa3oBaTenbHasi OOLIEpa3BUBAIONIAs  MpPOrpaMMa
«buoTexHONMOTHS»  €CTECTBEHHOHAYYHOH  HANPABJIEHHOCTH  CIIOCOOCTBYET
MOJyYEHUIO  yYallUMUCA  3HaHWM B o0jacTu  OWUOTEXHOJOTMH U
npo(eccuoHaTbHOMY OIPEIEIEHUIO.

buoTtexHomoruss - WHTerpamuss €CTECTBEHHBIX W HWH)KCHEPHBIX HaYK,
MO3BOJISIONIAsT HAauOOJee MOJIHO PeaTn30BaTh BO3MOXKHOCTH JKHUBBIX OpraHH3MOB
WIA WX TIPOU3BOJHBIC IS CO3/IaHUs U MOAU(UKALMU TPOAYKTOB WM MPOLIECCOB

pas3siIMdIHOro Ha3HaA4YCHUA. buorexHomoruss — 3TO CAUHCTBCHHAasA OUCHUIIJIMHA,
O6’beIII/IH$IIOH_Ia$I q)yHI[aMeHTaJ'IBHyI-O 151 MMPUKIAIHYTO HayKy, a TaKXC
IMPOU3BOACTBO.

[Iporpamma coctaBieHa B COOTBETCTBHM C OCHOBHBIMH HOPMATHBHO-
OpaBOBbIMU JOKyMeHTamu: @DexnepanbHbiM 3akoHOM «OO0 00pa3oBaHUM» OT
29.12.2012 r. Ne 273-®3; IlopsakoM oOpraHu3alMd MW OCYILIECTBICHUS
00pa30BaTeIbHOM JESITENIbHOCTU IO JOMOJHUTENIBHBIM 00I11e00pa3oBaTeIbHBIM
nporpammam oT 09.11.2018 r. Ne 196; IleneBoit MOJEnM pa3BUTUS PETHOHAIBHBIX
CHUCTEM JOMOJHUTENbHOr0 obOpa3oBanus jgereid ot 03.09.2019 1. Ne 467,
CaHHUTapHO-3MUIEMUOIOTHYECKUX TPeOOBaHUN K OpraHU3AIMsAM BOCIUTAHUS U
00y4eHUs, OTAbIXa U 03/I0POBJICHUS JieTei u MoJioaexu oT 28.09.2020 1. Ne 28.

AKTYaJIbHOCTbD, MeJArOrN4YecKas 1ej1eco00pa3HoCTh

B OuorexHomOrMM IIMPOKO HCIOJNB3YIOTCS TEeHeTHYecKkass M KJIeTOYHas
WH)XKEHepUs,  KYJIbTUBUPOBAaHME  TKaHEW  MHOTOKIETOYHBIX  OPraHHW3MOB,
UMMYHOKOPPEKIIUS, MAHUITYJISIIIUSL C TIOJIOBBIMH KJIETKaMu U Ap. TecHO cBsi3aHa ¢
OmotexHosjorue OwomHxkeHepus. Ee 3amaum - co3maHue OHOPEaKTOPOB,
A’PUPYIOMINX YCTPOMCTB, 00OPYAOBAHMS [IJISl CTEPUIIN3ALIUN MTUTATENBHBIX CpEJ] U
BO3/lyXa, pa3paboTka KOHTPOJHHONW U HM3MEPUTEIbHOW ammaparypbl, a TaKxKe
MacimTabupoBaHWE W  MOJEITUPOBAHME  OMOTEXHOJIOTHYECKUX  MPOIECCOB.
buorexHonmorus Takke CBA3aHA C TaKUMH HayKaMu, Kak (Qusuonorus
MUKPOOPTaHU3MOB, PACTEHUW M >KUBOTHBIX, ITUTOJOTHSA, OMOXUMUS, TEHETHKA,
omodusuka, MojekynsapHas Ouonorus. C pa3BUTHEM OMOTEXHOJIOTHH ITOTHSIIACH
HAa HOBBIM YpOBeHb (hapMaiieBTHUECKasi MPOMBIIIIEHHOCTh, BO3PAacTaeT pOJb
OMOTEXHOJIOTUM B 3alllUTE OKPYKamoIIeW cpensl. brorexHomorus BTOpraercs B
METAJUTyPTUI0 W TOPHOJOOBIBAIONIYIO TMPOMBINIIEHHOCTh, J00BIYY HE(TH.

OCHOBHBIMH HANpAaBICHUSIMH COBPEMEHHOW OHOTEXHOJIOTHUH SIBISIOTCS:
® CO3/aHME HOBBIX OHOJIOTMUECKH AaKTUBHBIX BEIIECTB W JIEKAPCTBEHHBIX
MpenapaToB MJisi MEIWIIMHBI, MO3BOJSIONIUX OCYIIECTBUTH B 3IPAaBOOXPAHCHHUU
PaHHIOKO JTUATHOCTUKY u JIeYCHUE TSKEITBIX 3a00JICBaHMI;
® CO3J]aHWE MHKPOOMOJOTHUYECKHX CPEACTB 3alIUTHl PACTCHHWH OT Oose3Hed u
BpeAUTeNel, OaKTEepHATBHBIX YAOOPEHHH U PETYIATOPOB pOCTa PACTCHHI;
HOBBIX BBICOKOTIPOAYKTHUBHBIX W YCTOWYUBBIX K HEOJArompUSATHBIM (haKTOpam
BHEIIHEH cCpefpl COPTOB M TUOPUAOB CEIbCKOXO3SIMCTBEHHBIX PACTEHUI;
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® CO3JaHME LEHHBIX KOPMOBBIX J00ABOK M OMOJOTMYECKHM AKTHBHBIX BEILECTB
JUIsL  TIOBBIIICHHUSI MPOJYKTUBHOCTU JKMUBOTHOBOJACTBAa. Pa3paboTka HOBBIX
METO/IOB OMOMHXeHepuu Uisl 3PQPEKTUBHOW NPOPUIAKTUKH, TUATHOCTUKH MU
Tepanuu OCHOBHBIX Oone3Hen CEJIbCKOXO3SMCTBEHHBIX JKUBOTHBIX;
e pa3paboTKa HOBBIX TEXHOJOIMH TMOJYYEHUS LIEHHBIX MPOAYKTOB s
UCIIOJIb30BAaHUSI B  THILEBOM, XUMHUYECKOHM MPOMBIIUIEHHOCTH, CEIbCKOM
XO3AHUCTBE u Ip.;
® CO3laHME TeXHOJNOrud  rayooko u  3ddexTuBHON  mepepabOTKu
CEJIbCKOXO3IMCTBEHHOTO  ChIPbsl, MPOMBIIUICHHBIX W  OBITOBBIX  OTXOOB.

Oco0eHHO 0oJbIINE HAJEKIbl CBSI3bIBAIOTCS C MOIMBITKAMHU HCIOJIb30BAHMS
MUKPOOPIaHU3MOB U KYJIbTYp KJIETOK [Jisi YMEHbBIIECHUS 3arps3HEHUs] Cpellbl U
NPOU3BOJICTBA HHEPruu. Pa3BuTHE W LIMPOKOE HCIHOJIB30BAHUE COBPEMEHHBIX
OMOTEXHOJOTUI B MEIUIMHE, MUIIEBOM, (apMalieBTUYeCKON MPOMBIILIEHHOCTH,
CEJIbCKOM XO3SIMICTBE M JIPYTUX OTPacisiX dKOHOMHUKH SIBIISIETCS ONPEEISIONIIM
JUISL YCTOWYUBOIO COLIMAIbHO-D)KOHOMHYECKOTO Pa3BUTHUS CTPAHBI, IMOBBIIICHUS
KayecTBa )KM3HU HACEJICHUS.

Ycnexu MUpoOBOM OMOTEXHOJOTHMH BEChbMa 3HAUMUTENBbHBI. B Haiieil crpane
ATO HAIMPABJIECHUE CTAHOBUTCS MPUOPUTETHBIM B TPOTPAMME HAYYHO-TEXHUUECKOTO
mporpecca M TO3TOMY BBI3BIBACT TOBBIIICHHBI HWHTEpEeC B  OOIIECTRBE.
Ocobennocteio pa3Butus OuorexHosorud B XXI Beke fABISETCS HE TOJBKO €€
OypHBIi pOCT Kak NPUKIATHON HAyKd, OHa Bce Oojiee IIMPOKO BXOJWUT B
MOBCEIHEBHYIO JKM3Hb YEJIOBEKa, U UTO elle 0oJiee CYIIECTBEHHO - oOecreunBas
UCKITIOYUTENbHBIE BO3MOXHOCTH Il 3(Q¢dEeKTUBHOrO (MHTEHCHUBHOTO, a HE
HKCTEHCHUBHOI0) Pa3BUTUS NMPAKTHUYECKH BCEX OTpaciedl IKOHOMHKH, CTAHOBHUTCS
HEOOXOIMMBIM YCIIOBHEM YCTOMYHMBOTO pa3BUTHA oO1ecTna.
VYcnoBueM yCHEmHOTO Pa3BUTHUA OTEYECTBEHHOM OHUOTEXHOJOTHUU SBISETCS
JanbHEeHIIee COBEPIIEHCTBOBAHUE CUCTEMBI OMOTEXHOJIOTMUYECKOr0 00pa30BaHMs.

CoBpemMeHHOE O0y4YeHHUE IIKOJbHUKOB HEBO3MOXXHO 0€3 O3HAKOMJICHHUS C
NPUOPUTETHHIMU HATMPABICHUSAMHU OWOJIOTHYECKUX HAYK M HMX HHTErpamme c
JIPYTHUMH MEPCIEKTUBHBIMU CMEKHBIMU o0nacTsmu. [logroroBka oO0yyaromuxcs K
CaMOCTOSITEILHOMY, OCO3HaHHOMY BBIOOpPY Tipodeccun ODKHA — SBISATHCA
00s3aTEIHPHON YaCThI0O TAPMOHUYHOTO PA3BUTHS KKIION JTUYHOCTA U HEOTPHIBHO
paccMaTpHUBaThCS B CBSI3KE C (PU3UUYECKHUM, YMOIIMOHATBLHBIM, HHTEICKTYalbHbIM,
TPYAOBBIM, 3CTETHYECKUM BOCITUTAHUEM.

OTIn4nTeIbHON  0CO0EHHOCTBI) TPOrpPaMMBI  SIBIISIETCS TO, YTO OHA
KOMITGHCUPYET TaKue MpeaMeTHhie 00JacTH, KOTOPhIE HE pPacCMAaTPUBAIOTCS B
6a30BoM Kypce Omonoruu. IIporpamMma CTaHOBUTCS OJHOW W3 CTyINEHEH HAy4IHO-
TEXHHYECKOT0 O0Opa3oBaHMsI W IO OKOHYAHWUU OOYYEHUS BBITYCKHUKH MOTYT
MPOJOJIKUTH CBOIO JIESITEIBHOCTh CAMOCTOSITEIBHO.



AZpecaTt nporpamMmmabl

[Iporpamma «buotexHonorusi» mnpeaHa3HaueHa [l OOydalolUXcs B
Bo3pactre 15-17 mer. IlporpamMmma TIOCTpO€HA C YYE€TOM BO3PACTHBIX U
WHIUBUIYAbHBIX OcoOeHHOocTel oOyuarouuxcs. KonuuecTBo oOydwarommxcs B
rpynmne 10 ugenoBek. Ha oOydyeHue mpuHUMAIOTCS BCE JKEJNAIOIINE, CIEeIUaTbHBIN
0TOOp HE MPOBOJUTCA.

Cpoxk peanusanuu IIporpamMmmsl

HporpaMMa «broTexHoJorUsI» pacCyuTaHa Ha OOAUH I'OJ O6y‘ICHI/I$[, 2 gaca B
HCIOCIITO, 72 4aca B TCUCHHE yqe6Hor0 roaa.

DopMa U peKUM 3aHATHH

dopma mpoBeeHNs YIeOHBIX 3aHITHI — IPYNIOBas. 3aHATHUS 110 TIPOTPaMMe
npoBonsATcs | pa3 B Hememo mo 2 daca. 3aHATHS TPOBOASTCS B KaOWHETe,
00OpYy/IOBAaHHOM  COTJIACHO  CAHHWTAPHO-IMUJIEMHOJIOTHYECKAM TIpaBWjiaM |
HopmatuBaM ([TocTaHoBiieHue [J1aBHOTO TOCYAapCTBEHHOTO CAHUTAPHOI'O Bpaua
Poccuiickoit denepanuu ot 28.09.2020 r. Ne 28 r. «O6 yrBepxknennn CanlluH
2.4.3648-20 «CaHUTapHO-3MHIEMHOJIOTHUYECKHE TpeOOBaHUs K OpraHu3alusM
BOCIIMTAHHS U OOYUCHHS, OT/bIXA U 3T0POBbSI IETEH U MOJIOICKI).

HEJIb U 3AJAYHU TPOI'PAMMBI

eas 1 3a1a4n NPOrpamMmmel.

llens mporpammbl - GOpMHpPOBAaHUE Y OOYYaIOUIUXCS MPEACTABICHUS O
OMOTEeXHONOTUH, €€ COBPEMEHHOM CTaTyce, JTamax pa3BUTUS M OCHOBHBIX
HaMpaBJICHUAX — KIIETOYHOW U TEHHOW UHKCHEPHH.

JINYHOCTHBIE
1. ®opmupoBaTh KOMMYHUKATUBHBIC HABBIKU;
2. ®opmMupoBaTh CONUATHLHBIMYI HABBIKAMU;
3. ®opMUPOBATH IKOJIOTUUECKOE MBIIIJICHUE.
MertanpeaMeTHble
1. ®opmupoBaTh HaBBIKK CAMOCTOSITEIHLHOTO TIOUCKA, aHAIIM3a B 0TOOpa
UH(GOPMAIINH U3 PA3THYHBIX HCTOYHUKOB;
2. ®opmMupoBaTh HABBIKU OOIICHUS.
IIpeaxmeTHbIE
1. V3yuyuth npeaMer OMOTEXHOJIOIMU, OCHOBHBIE OTPACIU HAYKH
2. VI3y4nTh riaBHBIC HCTOPUUECKUE COOBITHS B Pa3BUTUN OMOTEXHOJIOTHH
3. M3y4nTh OCHOBHBIE OTKPBITHS B 00JIACTH ITUTOJIOTUN, TCHETHKH, OMOXIUMUH,
MOJIEKYJISIPHOM OMOJI0TUH
4. V3yuntsh 0O1IME NPUHILIUITBI OCYIIECTBICHUSI OMOTEXHOJIOTUYECKUX
IIPOLIECCOB
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N3yunTh 1O0CTUXKEHUS OMOTEXHOJIOTHH B 00JaCTH MEIULIMHbI

N3yuuth 3THYECKUE TPOOIeMbl OMOTEXHOJOTMH U T€HHOW MHKEHEPUU

/. VI3y4uTh KJIaCCUYECKHE METO/IbI MOJIEKYJISIPHON U KIETOYHOM
OMOTEXHOJIOTUH U XapaKTEPUCTUKY OCHOBHBIX METO/I0B OMOTEXHOJIOT MU

8. Hayuuth cpaBHHBATh 0OBHEKTHI OMOTEXHOJIOTHH, METOAbI KIIETOYHOU U
IF€HHOU MH)XXEHEPUHU, OLICHUBAET UX 3HAYCHUE

9. HayuuTh BBINOJHATH UCCIAEAOBATENBCKUI MPOEKT (IPYIIIOBOM WK

UHAUBUAYaJbHbIN)

S

COLEPKAHUE ITPOI'PAMMBI

YUEBHBIN MJIAH
Neni/m | Ha3BaHmue pa3aesioB, TeM KonnuecTBo yacoB Dopmbl
Bcero | Teopuss | IIpak- | KOHTpPOJIA
THKA
1 BBenenne 2 2 - -
2 Buorexnonorus: mnpouuioe | 10 6 4
/|
HACTOSsIIIIee
2-1 | buorexHomorus, eé |2 2 -
3apOKJICHHE "
pa3BHUTHE
2-2 | MonekynsapHO-KIETOYHBIC 6 2 4 oTYeT 0
OCHOBBI pOJIeTaHHO
OMOTEXHOJIOTUH i
MPAKTUYECK
oif pabote
2-3 | CoBpeMEHHBIC METOJBI | 2 2 -
ouorexHonmorun. KiertouHas
WH)XCHepUs
3. KieTrounasi uH:keHepusi 16 10 6
3-1 | KynpTypa KJIETOK BBHICHIHX | 2 2 - -
pacTEHUM. KnonansHoe
MUKPOPa3MHOKEHHE
pacTeHun
3-2 | Bropuunsiii MeTabonusm | 4 2 2 -
PACTUTENIBHBIX KYJIBTYD
3-3 | KnmonupoBanue 2 2 - coo01IeHne
0eCTI03BOHOYHBIX u
MO3BOHOYHBIX  KUBOTHBIX.
PexoHCTpyKIIKS KIIETOK
3-4 | AaTuTena U aHTUTCHBI 4 2 2 -
3-5 | Ilomyuyenue 2 2 - coo0IIeHne
MOHOKJIOHAJTBbHBIX




aAHTHUTEIT MeTOAaMH
KJIETOYHOU
WHXCHEPHUH
4 I'eHHasi HH:KeHepus 26 20
4-1 | Tpanchopmanus y 6akrepuii | 2 2
4-2 | Bupycsel u 6aktepuodaru 2 2
4-3 | He3BaHble «TOCTHY -2 2
X03s51eBa
TIOJIO’KCHHUS
4-4 | Tpancaykuus 2 2
4-5 | bakTepuu 3alMIIarTCs 4 2 OTYET 0
IPOJICITaHHO
i
MIPAKTUYCCK
on
pabore.
4-6 | boprOba Oakrepuii TpoTHB | 4 2 OTYEeT 0
BUPYCHBIX HH(EKITHHA MIPOJICITaHHO
i
MPAKTUYCCK
on
pabore.
4-7 | Bektop O0abIIUX IEpeMeH 2 2
4-8 | Meroasl reHHOW WH)KEHEpUU | 2 2 VY cTHBIH
OTIpOC
4-9 | Perymsmus AKTUBHOCTH | 2 2
T'CHOB y
IPOKAPUOT U 3YKAPUOT
4-10 | «Pabora» T€HOB B|2 2 COOOIIEHUS
qy>KEPOTHBIX
KJIETKaX
4-11 | O6oOmaroriee 3aHATHE 2 - TECTUPOBaH
ue
) Buorexnonorus Ha ciay:koe | 16 10
y [
Jmoeii
5-1 | buorexHonorusi B Mmeaunuue | 4 2
5-2 | HoBele mMeTOnBl B cellekuuu | 2 2
pacTeHun
5-3 | OGnactu MpUMEHEHUS | 2 2
TPAHCTEHHBIX pacTEHUMN.
TpaHCreHHbIE )KUBOTHBIE.
5-4 | Barman OITUMHCTA n|2 2
MeCCUMHUCTA




Ha TeHHO-
MOAU(PUIUPOBAHHbBIE
MPOAYKTHI MUTAHUS
5-5 | buorexHomoruss u  ITHKA | 2 2 -
HaYKH
5-6 | [loaroroBka MpOEKTOB. 2 - 2
5-7 | O6001IEeHNE TEMBI. 2 - 2 TECTUPOBAH
ue
6 3akiao4yenune 2 - 2 3amura
MPOEKTOB
Bcero yacosB: 72 48 24

COAEPKXAHHUE YYEBHOI O IIVIAHA ITPOI'PAMMBbI

Beenenmne. Ilenmu w 3agaum pabGoThl. MHCTpyKTax IO oOXpaHE Tpylda H
IPOTUBOIIOKApHO# Oe3omacHocTu. [Ipeamer u 3agaun kypca. OOBEKTH M METOBI
omorexHonornu. CBgA3M OHOTEXHONOTHMH C OHOJOTMYECKUMHU, XUMHYECKHUMH,
TEXHHYCCKUMHU U JIPYTUMH HayKaMu. DKOHOMHYCCKHE U KOMMEPUYECKHE aCTICKThI
ouorexHojornn. KoHTponb mnpoxaykimu. HoBbIe HampaBieHUS B Pa3BUTHH
OMOTEXHOJIOTHH.

bruoTexHONOTUST — MYJIbTUIUCIUIUIMHAPHAS Hayka. bHOTEXHONOTHsS B
PEIICHUH aKTyaJIbHBIX BOIIPOCOB YE€JIOBEUECTBA.

2. buorexHoJsiorusi: npouvioe u Hacrosiniee (10 yacon).

Teopemuueckue 3AHAMUSL.
2.1. buotexHosorus, eé 3apoKJICHUE u pa3BUTHE.
Omnpenenenue MOHATUA «OUOTEXHONOTUS». CBA3b COBPEMEHHON OMOTEXHOJIOTHH C
pasnTuYHBIMUA OoOJacTsMu Hayk. llenu m 3amaum OMOTEXHONOTHH, €€ Pe3yNbTaThl.
2.2. MonekyaspHO-KIETOYHbIE OCHOBBI OMOTEXHOJIOTHH.
Uctopuss otkpeitus Mmosekynsl JIHK, crpoenne wmonexynet JIHK, ypoBHHu
opraHuzanuu ee  Mojekyna  (cBepxcrnupanuzaiusi). Ponp  OenkoB B
HYKJICONMPOTEUAHBIX KOMIUIeKcax. Marpuunsle peakuuu. CTpoeHue mpo- U
AYKapUOTUYECKHUX KIIETOK, UX CXOJCTBO U paznuuue. [ eHeTnueckuil annapart mnpo-
1 9yKapuoT. OOBEeKThl OUOTEXHOJIOTHUN: OAKTEPUH KUIIEYHON MAIOYKH, TEKAPCKUE
npoxoku, [lutarenbHble Cpenbl: MPOCThIe, OOoralieHHbIe, ClIoXKHbIe. DepMeHT
tepmoctadbminbHas JIHK-monumepasza. IlonuMmepasnass 1enHas peakuus, ee
3HaueHue B MenunuHe. KileTouHble KyIbTyphl 3YKaPUOTHUYECKUX KJIETOK BBICIIUX
OpPraHu3MOB.

2.3. CoBpemeHHbIE MeTOABI OmoTexHONOTHH. KIETOYHOW  WHIXKEHEPHH.
KynpTuBUpOBaHME KIETOK W  TKaHEW, THOpUAu3anus, PEKOHCTPYKIIHS.
TotunorenTHOCTh. KnoH. KinoHanpHOE€ MUKpOpa3MHOKEHUE, Pa3MHOKECHUE BHE
opranuszma. ['amougneie pactrenusi. Comarnueckas rudpunuzauus. [Iporomnact.
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XpoMocoMHass WHXEHepus. MeToabl KIETOYHOW WHXKEHEpUHU. TpaHCreHo3.
Pectpukrassl. Tpancrennbie OpraHu3Mel.

IIpakTHyeckue 3aHATHS.

1. Ctpoenue 6akTepuaIbHOM, PACTUTEILHON U AKUBOTHOMN KIIETKHU.
2.13ydyeHune qpoxkKeBBIX KIETOK.

1. Kuaerounas HHKEHepust (16 4acoB).
Teopemuueckue 3aHAMUSL.
Hcnonb3oBaHue METOAOB KIETOYHOW MHXKEHEPUU MPU KOHCTPYUPOBAHUU KIIETOK
HOBOro Tuma. Mcrnonb30BaHue METOAOB KIETOYHOW MHXKEHEPHUU ISl BOCCO3IaHUS
KU3HECTIOCOOHOM KJIETKM U3 OTIEIbHBIX (ParMeHTOB pa3HbIX KIETOK, s
OOBEMHEHUSI LENbIX KIETOK, MPUHAAJICKABIIUX Pa3IMYHBIM  BHJIAM C
oOpa3oBaHHWEM KIJIETKH, HECYIlEeW TIeHEeTUYECKUd marepuan o0euX HCXOJIHbIX
KJIETOK, ¥ IPYTUX OIepaiui.

3.1. KynpTypa KIETOK BBICHIUX pacTeHHU. KylabTUBHpyEMbI€ KIETKH BBICIIUX
pacTeHUl MOTYT paccMaTPUBATHCS KaK TUIUYHBIE MUKPOOOBEKTHI, JOCTATOUYHO
MPOCTHIE B KYJIBTYPE, YTO MO3BOJIAET MPUMEHSATh K HUM HE TOJBKO ammaparypy u
TEXHOJIOTUIO, HO U JIOTUKY OJKCIIEPUMEHTOB, NPHUHSATHIX B MHUKPOOHMOJIOTHH.
KiionaneHOE MUKpOpa3MHOXEHUE pacTeHUM. KynbTypbl pacTUTENBHBIX KIIETOK
MOTYT CHHTE3UPOBATh CaMble Pa3HOOOpa3HbIE M0 XUMHUYECKOU MTPHUPO/IEC BEIIECTRA.
cpenu HUX 3(QupHbIE Macna, (EHOIbHBIE COCIUWHEHUS, AKaJIOUIbI, CTEPOUIIbI,
TepneHouasl W 1p. KioHaibHOE MUKpOpa3MHOXKEHHE pacTeHuil. Hcropus
pPa3BUTHs METOJa KyJbTYPhl TKaHEHW BBICHIUX pacTeHUi. JkciuiaHT. OcoOeHHOCTH
KJIETOK BBICIIMX pacTeHUH. TOTUNMOTEHTHOCTh. JluddepeHumanus KIETOK.
@OUTOTOPMOHBI: AayKCUHbI M KHHUHBI, WX pPOJib. BbIpamuBaHue pacTeHUU B
npobupkax. I[IpenuMyriecTBO M 3HAYEHHE MHUKPOKJIOHATIBLHOTO Pa3MHOXKEHHUS.
3.2. BropuuHblii MeTabOIM3M PACTUTENIBHBIX KYJIbTYP, COCIUHEHUS BTOPUYHOIO
oOMeHa BeIIeCTB. 3HAYEHUWE TPOIAYKTOB BTOPUYHOTO OOMEHA BEIIECTB [IJIS
YyesnoBeKa. TpagullMOHHBIE METOAbl TMOBBIMIEHUS MPOAYKTUBHOCTH KYJIbTYPbI
TKaHell BbIcIMX pacTeHud. COBpEeMEHHOE MPOU3BOJCTBO  PACTUTEIbHBIX
MetabonuToB. KilerouHas WHXXEHEpHUS ¢ COXpaHEHHE OHOpa3zHO00Opaswus.
3.3. KionupoBanue 6€CO3BOHOYHBIX U TIO3BOHOYHBIX KUBOTHBIX. MOJIEKYIIpHOE
KJIOHUPOBaHHUE. YTpaTa TOTUIIOTEHTHOCTH. PEKOHCTpyKIHMsS KIETOK. YTpara
KJIETOK B TIpolecce HMOpPUOHAIBHOTO PAa3BUTUS Y JKUBOTHBIX. OTaIlbl
AMOPHOHATBLHOTO PA3BUTHUS TIO3BOHOYHBIX XKUBOTHBIX. (CTBOJIOBBIE KIIETKH, WX
OCOOCHHOCTU.  PEKOHCTpyKIMSI ~ KJIETOK  JKUBOTHBIX.  TpaHCIUIaHTALMS.
Nmnnantanus. PenunuenTsl 1 JOHOPBI KIETOUHBIX saep. [loaroroBka kieTok s
MOJy4YEeHUsI KIOHMPOBAHHBIX OBeU. KOHCTpyHMpOBaHHWE HOBOIO OpraHHU3Ma,
pexkoHcTpykuus 3uror. Cypporatheie camku. [Ipenku oBusl Jommu. TpyaHoctu
MOJTy4YEeHUS KJIOHUPOBAHHBIX MTO3BOHOYHBIX AKUBOTHBIX METOJIOM
PEKOHCTPYUPOBAHHBIX KJIETOK.



3.4. Antutena u anturensl. UMMmyHuteT. BpipaboTtka anatuten. [lma3Monutsl.
Onuron  aHTUreHa —  JeTepMHHaHTHas rpynma. (CeMeilcTBa  aHTHTED.
3.5. [lonyyeHne MOHOKJIIOHAJIBHBIX aHTUTENI METOJaMH KJIETOUYHON HHKeHepuu. Mx
MPOAYLEHTbl — KIETKU-TUOPUAOMBI, SBIISIIOIIMECS MMOTOMKAaMHU, MOJYyYEHHBIMU
npu ckpemuBanuu B-nmumdouura (miasMaTH4eCKOM KIETKH) C OIyXOJEBOM
kiIeTko. OT IuIa3sMaTHYECKON KIETKH HAcleAyeTcsl CIOCOOHOCTb K CHHTE3Y
aHTHUTEJI, & OT OIYXOJIEBOM KIIETKH - CIIOCOOHOCTb IJUTEIBHO KYJIbTUBHUPOBATHCS
BHEe opraHu3ma [lonMKIIOHaIbHBIE W MOHOKJIOHAJIBHBIE AHTUTENA, UX OTIUYUS.
Onyxomnu. Metacta3zbl. ['ubpunoma. Ilogdbop pa3HOPOJHBIX COMAaTHUYECKUX KIIETOK
Uit co3iaHusi TUOpUAOMBL. [lna3sMOLMTOMBI M aHTUTENOOpAa3yolIUe KIETKH.
[TonyyeHne MOHOKJIOHAJIBHBIX ITPENAPATOB, UX UCITOIB30BAHUE, TPEUMYILIECTBA.

IIpakTHyeckue 3aHATHSA.

1. [Ipucnoco6IeHHOCTh PACTEeHUH K YCIIOBUSM BHEIIHEH CpPEIbl.
2.Boijenenye npoayKToB BTOPUYHOTO METaboIM3Ma.
3. CTpoeHHE KIETOK KPOBH.

2. TI'ennasi nun:kenepus (26 yacos).
Teopemuueckue 3auamus.

4.1. Tpanchopmanust y Oakrepuii. EcTecTBeHHOE mNepeHeceHne TeHEeTHYECKOM
UHGOpPMAIIMK OT OJTHOTO OpraHU3Ma K Ipyromy: TpaHncQopMalus U TPAHCIYKIIHS.
Uctopusa uzyuenus siienust Tpancopmaruu y 6axrepuit. Onbitel O. I'puddura
u JILA. 3unbbepa. [Ipuuunbl Tpanchopmanuu. BeisicHenune ponau mosekyn JJHK
KaKk MaTepHalibHbIX HOCUTENed HaciencTBeHHOCTH. CHnocOoOHOCTh KIETOK K
U3MEHEHUIO.

4.2. Bupycsl u 6akrepuodaru. OTKpeITHE B U3yUYCHHE BUPYCOB M OaKTeprodaros.
OTnuune HEKJIETOYHBIX (OpPM KM3HM OT KIETOYHBIX OpraHu3moB. CTpoeHwue
BUPYCOB M OakTepuodaroB, HMX TEeHETHYECKHH ammapaT. bakrepum — 31O
HACTOAIINE KJICTKU. Y HHUX MMEETCs BCe HEOOXOauMOE JJIsi BHIPAOOTKH DHEPIuH,
CHUHTE3a HEOOXOMUMBIX I JKU3HEACSATEIBbHOCTA BEIHIECTB, a TaKkKe s
pa3sMHOXeHUs. Bupychl — camas NpUMUTHUBHAs QopMa KHU3HHU, CTOSINAs Ha
rpaHUIE MEXIAYy JKUBOM M HEXUBOW Mpuponod. OHU COCTOST JHIIb W3
reHetnueckoro wmatepuana (JJHK wmm PHK), «ymakoBanHoro» B O€nIKOBYIO
000JIOUKY.

4.3. HesBanble «rocTu» — X034€Ba NOJOXKEHUA. [IpOHMKHOBEHHME B KIETKY
xo3simHa. [loBegeHme BUPYCOB B KIETKAX MPH Pa3HBIX THMAX WHQEKIUN.
YMepeHnnble (JIM30TeHHBIE) BUPYChl. (OHKOT€HHBIE BHUPYCHL. PeTpoBUpPYCHI.
3naueHue (pepmeHTa oOpaTHas TpaHcKpunTaza. OCOOEHHOCTH 3J0KAYSCTBEHHBIX
KJIIETOK, OHKOJOrnueckue 3abosieBaHus. Poib OHKON€HOB B  OpraHu3Me.
4.4. Tpaucnykuus. Tpancaykuusi — npouecc neperoca OakrepuanbHoit JJHK u3
OIHOW KJETKM B JApyryto OakrepuodaroM. lcnonb3oBaHue TpaHCAYKIUU B
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reHeThKe OakTepuid AJid KapTUPOBAHUS T'€HOMA M KOHCTPYMPOBAHHUS IITAMMOB.
MexanusMm aeicTBus Tpancayuupymomero gara. Co3gaHue reHOMHbBIX OMOIUOTEK
¢ noMomibto Oaktepuodaros. Ilma3zmunabl, UX xapakrepHble ocoOeHHocTu. CalT
pemukauuu. [looBou mponecc U mosoBoe pazmMHOXkeHue. llomoBou mpouecc y
OakTepuil. TpaHCMUCCHUBHBIE TTA3MU/IBI.

4.5. bakrepun 3zammmarorca. DakTop pe3UCTEHTHOCTH. JleHCTBUE yMEpPEHHBIX
aroB —  mOpUYMHA ~ YCTOMYMBOCTM  OakTepuil K  aHTHOMOTHKAM.
5.5. Boprba Gakrepuii mpoTUB BUPYCHBIX MH(pEKIMH. [IeficTBUE pecTpUKTa3 Ha UX
caiiTel y3HaBaHudA. Pa3zHooOpa3ue pectpukras. JIumkue u Tymble KOHLBI. 3aliura
KJIETOK OT COOCTBEHHBIX PECTPUKTA3.

4.7. Bektop Oonpmmx nepemeH. Bektop B Ouorexnonorur. OcoOEHHOCTH
BektopHoit  JIHK.  Jlunkep wu  nonunuukep.  CenekTHBHBIA  Mapkep.
4.8. Meronpl reHHOW MHXXeHepuu. Meroauka mnoiyyeHus: pekomOunantHoit JIHK
no II. Jlobany wu II. bepry. KoncTpyupoBaHue KJIETOK C HW3MEHEHHOMU
HACJIEICTBEHHOCTBIO: PECTPUKIIUS, JUTHPOBAHUE, TpaHCPOpMalUs, CKPUHUHT.
[lonyuyeHne u UCHNOIB30BaHUE 30HAOB B TEHHOW WHXeHepuu. Peseprasa.
OrpanuyeHue peaiu3alii TeHeTHhueckol uHpopManuu B KieTkax. CtpoeHwue
OMEpOHA:  MPOMOTOpP,  ONEpaTop,  CTPYKTYpHbIE  TIEHbI,  TEPMHUHATOP.
benkupenpeccopsl.  OTauyue  CTPYKTYpPHBIX TI'€HOB  OT  PEryISTOPHBIX.
4.9. Perynsuus aKTUBHOCTH T€HOB Yy IIPOKAapUOT M JyKapuoT. MexaHu3M
pEryisiIuu U30MpaTeIbHOT0 CUHTE3a BEIIEeCTB y MpokapuoTa. Biusuue cybcrpara
Ha pabory omnepoHa. Perymsmus cuHTe3a O€IKOB 3YKapuOT. 3aBUCUMOCTD
peanu3anuu TeHeTUYeCKOW MHGOpPMAIMU OT BHEUIHUX U BHYTPEHHHUX (HaKTOPOB.
TpyaHoctu, CcBsi3aHHBIE C CHHTE30M JYKApPUOTHYECKUX OEIKOB B KIETKaXx
npokapuoT. IlomyueHne XuMepHBIX OETKOB B KieTkax Oakrepuil. Pabora reHos
BBICIIIUX JYKapUOT B T€HaX Npoxked. BekTopbl 1y pabOThl B KIETKAaX BBICIIUX
opranu3MoB. CoOmioeHne 0e30MacHOCTH MpU padoTe TEeHHBIX HHXKEHEPOB C

aTOTEHHBIMHU OpraHu3MaMH. UYenHouHbIE BEKTOPBHI.
4.10. «Paboray TE€HOB B Yy>KEPOHBIX KJIETKaX.
IIpakTH4eckue 3aHATHA.
1. U3ydyenume  tuiecHeBbIXx  rpuboB  (Oemass W cu3as  IJICCEHB)

2. Bnustaue temnepatypsl U pH cpeast Ha aeiicTBue hepMEHTOB (aMuIIa3hl).
5. buorexHosorus Ha ciy:xkoe y Jgrwoaei (16 yacoB).

5.1. buorexHonorus B MeauiuHe. M3rorosiieHne BakKMH OMOTEXHOJIOTHUYECKUMU
METOJIaMU: CyObEAWHUYHBIC BaKIMHBI, TOJUBAKIIMHBL. MOHOKIOHAIbHBIC
AQHTUTEJIa TIOBBIIIAIOT MMMYHHUTET, JIUAarHOCTUPYIOT M JiedaT 3a0o0JIeBaHus.
Hcnonb3oBanrne MMMYHOJACIIPECCAHTOB M aHTUTEJ MPHU TPAHCIUIAHTAIIUHA OPraHOB
u TkaHel. [lonmyuenue mHTepPEpPOHOB, UX 3HAUYCHHUE JJII OpraHM3Ma YEJIO0BEKa U
JKHBOTHBIX. Jleuenue HACJICICTBEHHBIX 3a0oJieBaHHI YyeJIoBeKa.
5.2. HoBble MeTonbl B celeKIuu pacTeHuil. Manos3ppeKTUBHOCTh TPaAUIIMOHHBIX
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METOJIOB  CEJIEKIUHU, HEOOXOJUMOCTh TIOJYYE€HUS TPAHCTEHHBIX PACTCHUM.
CnocoOb1 BBEJCHUS BEKTOPOB B pacTUTENIbHBIE KJIETKU.
5.3. ObOnacth  OpUMEHEHUS  TPAHCTEHHBIX  PACTEHMIA. TpynnocTy,
MPENSATCTBYIONIME CO3JaHUI0  a30TUKCUPYIOIIUMX pacTeHuil. TpaHCreHHbIe
KUBOTHBIE.

5.4. B3rasa onTUMHUCTa U MECCUMMCTAa Ha T€HHO-MOJAU(ULIUPOBAHHBIE TTPOIYKTHI
nutanus. [IpoxykTel nutanus Ha ocHoBe I'M -npoaykTtamu: 3a U npotuB. CTpaHbl
[IOCTaBILUKHU I'™M pacTeHun 51 I'M IIPOAYKTOB
nutanust. CTaHgapTel M NPOAYKTHl nUTaHuA. TectupoBaHne I'M mpoaykToB Ha
0€301acHOCTb, UX MapKUPOBKA.

5.5. buorexHosiorusi M 3THKAa HAyKu. DHO3TMKAa — 4YacTh JTHUKH, HU3ydaromas
HPABCTBEHHYIO CTOPOHY JEATEIbHOCTU YeJIOBEKa B MEIUIIMHE, Onosioruu. TepMuH
npemioxeH B.P. [Torrepom B 1969 r. B y3koM cmbiciie 61osTHKa 0003HAYAET KPYT
dTUYECKUX TpobieM B cdepe MeaunuHbl. VccienoBaHue COUUANBHBIX,
AKOJIOTUYECKUX, MEIUIIMHCKUX U COIIMATBbHO-TIPABOBBIX MTPOOJIEM, KACAIOIIUXCS HE
TOJIBKO 4Y€JIOBEKa, HO W JIFOOBIX )KUBBIX OPTaHU3MOB, BKIIOUCHHBIX B 9KOCHUCTEMBI.
[Toznanue mpuponbpl U ero mnocienctBus. [IpaBwma 6e30omacHOCTH IS
F€HHOUHXXEHEpPHbIX  ucciegoBanuii.  KouTposnsr Ham  cozmanuem  ['MO.
MopanbpHOTHUECKHE MPOOJIeMbl U3MEHECHHS TEHETHYECKOW MPHUPOJIbI YesIOBEKa.
Hayka u monutuka. @yTyposiorus, 0MOTEXHOJIOTHYECKUM MPOrHO3 Ha OyayIee.

IIpakTuyeckue padoThl

1.ITumeBbie MIPOTYKTHI u 3J10pOBbE YyeloBeKa.
Kondepennuusa «3tnueckue npoOaeMbl OMOTEXHOIOTHNY.

6. 3akiaouenmue.
[ToaBenenue oOIIMX UTOTOB IO Kypcy. I10Ir0TOBKAa UTOTOBBIX MPOEKTHBIX PadOT.

IINIAHUPYEMBIE PE3YJIBTATHBI

JINYHOCTHBIE
4. ChopMUpOBaHHOCTh KOMMYHHKATUBHBIX HABBIKOB
5. BnaneHue counanibHbIMU HaBBIKAMU
6. ChopMHupOBaHO FKOJIOTHIECKOE MBITIUICHUE
MertanpeaMeTHble
3. Brnanenne HaBBIKAMU CaMOCTOSTEILHOTO TTOMCKA, aHAIN3a U 0TOOpa
UH(GOPMAIINH U3 PA3TUYHBIX HCTOYHUKOB;
4., Bnanenue HaBbIKAMH OOIIIEHUS.
IIpeaxmeTHBbIE
10.3naeT npeamMeT OMOTEXHOJIOTHH, OCHOBHBIC OTPACTH HAYKU
11.3Haet riaBHbIE UCTOPUUECKUE COOBITHS B PA3BUTUU OMOTEXHOJIOTUHU
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12.3HaeT OCHOBHBIE OTKPBITHSI B 0071aCTH IIUTOJIOTUU, TEHETUKH, OMOXUMHUH,

MOJIEKYISIpHOUM OHOI0TUN

13.3Haet 001IKe TPUHITUIIBI OCYIIECTBICHHUS OMOTEXHOIOTUUECKUX MPOIIECCOB
14.3naet qoCcTHXKEHUSI OUOTEXHOJIOTUU B 00JIACTH METULIUHBI
15.3naet atnyeckue npoOaeMbl OUOTEXHOJIOTUU U TEHHOW MHKEHEPHUH
16.3nHaeT kiaccuuecKre METO bl MOJIEKYJISIPHON U KJIETOYHON OMOTEXHOJIOTUU
U XapaKTEPUCTUKY OCHOBHBIX METOJIOB OMOTEXHOJIOTUH
17.YmMeeT cpaBHUBATH OOBEKTHI OMOTEXHOJIOTUU, METO/IbI KJIETOYHOW U T€HHON

WHKCHCPHUH, OUCHUBACT NX 3HAYCHHUC

18.BrInonHsAeT UcciIe10BaTeIbCKUM MPOEKT (FPYNIOBOMN WIIH

WHIUBUTYaJTbHBIN )

KAJIEHIAPHBIN YYEBHBIN I'PA®UK
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HEJIEJI0 | OKOHYAHUU
1o 2 TEMBI,
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U B KOHIIE
rojaa

YCJIOBUA PEAJIM3AIIUUA ITPOI'PAMMBbI

MeTtoauueckoe odecredeHre peau3aniu MpPorpaMmMbl

3aHATHSA 110 JOTIOJHUTEIBHOW 00pa30BaTeIbHOM O0IIIEpa3BUBAOIICH IIporpaMmMe

«BHOTEXHOJIOTH» OCYIIECTBISIIOTCS B OYHOU (hopme.
— Mcnonb3yembie METOIBI OOyUCHHS:

® CJIOBECHBIN;

® HATJISIHBIM TPAKTUYECKHIM;

® YAaCTUYHO-IOHMCKOBBIN,

® 1CCIIEIOBATEIbCKHUIN MPOOIEMHBIN;

® JICKYCCUOHHBIN;

® [IPOEKTHBIM.

— ®opmbl opraHu3anvy yaeOHOTO 3aHATHS
e Oecena;

® BCTpEYa C YUCHBIMU;
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® 3aIIUTA POEKTOB;
® KpYIVIBIH CTOJI,

® 1a0OpPaTOPHOE 3aHATHUE;

® JICKLINS;

® «MO3TrOBOU LITYpM»;

e HaOJIIOJICHHE;

® DKCIIEPUMEHT.

— [lenarornueckre TeXHONIOTUH, IPUMEHSIEMBIE TTpU peanu3aunu [Iporpammer:
® TEXHOJIOTUSI UHANBUAYATU3ALNN 00yUEHHUS;

® TEXHOJIOTUS TPYHIOBOr0 00yUYEHUS;

® TEXHOJIOTUSI PA3HOYPOBHEBOTO O0YUECHUS;

® TEXHOJIOT'MS Pa3BUBAIOIIETO O0yUEHHUS;

® TEXHOJIOTUS IPOOJIEMHOr0 00yUYeHus;

® TEXHOJIOTUS UCCIEN0BATEIBCKON IESITENbHOCTH;

® TEXHOJIOTHS TPOEKTHOM AEATEIbHOCTH;

® KOMMYHHKATUBHAsI TEXHOJIOTUSI OOyUEHHUS;

e 3710pOBbecOeperaroias TeXHOJIOTHs.

HOCTpOGHI/Ie yqe6H0r0 3aHATUA OCYIICCTBILACTCA C YUYCTOM CO3HAaHUA U
nmoaacpiKaHusA BBICOKOI'O YPOBHA IIO3HABATCIIBHOTO HWHTEPECA M AKTUBHOCTHU
O6yanOHII/IXC}I, uenecoo6pa3H0r0 pacxogo0BaHUA BPCMCHH 3aHATHUA, ITPUMCHCHUA
paSHOO6paSHLIX IIeaJarornt4CCKmux CpCICTB O6y‘I€HI/IH; JINYHOCTHO
OPUCHTUPOBAHHOT'O BSaHMOﬂCﬁCTBHH ncaarora ¢ p€6GHKOM; HpaKTH‘ICCKOI;'I
3HAYUMOCTH ITOJTYYCHHBIX 3HAHUU U YMGHHﬁ.

YCJIOBUA PEAJIM3ALIUUA ITPTPAMMBI

Jlns ycmenmHoW peanu3aiidy JIOTOJHUTEIBHON 0O0Iepa3BUBAIOIICH MPOrpaMMBbl
«buorexHonorus» HEO0OXOTUMBI CJIEIYIOILNE YCIIOBHSL:
e KaOWHET, MOATOTOBJIEHHBI B TMOJXHOM cooTBeTcTBUM ¢ [locTaHOoBIEHHEM
I'maBHOrO TOCYmapcTBeHHOro caHutapHoro Bpauda Poccuiickon ®enepanuu OT
28.09.2020 r. Ne 28 r. «O6 ytBepxknenun CanlluH 2.4.3648-20 «CanutapHo-
AMUAEMHUOJIOTUYECKUE TPEOOBaHMUS K OPTaHHU3AIMSM BOCIHUTAHHUS W OOy4YEHUS,
OTJIbIXa U 3I0POBbSI IETEH U MOJIOCKI JUIsl OpraHU3allii y9eOHOTO IPoIiecca;
nabopaTtopHoe 000PYIOBAHUE;
® KOMIIBIOTED;
® MYJIbTUMEIUUHBINA TPOEKTOP (MHTEPAKTUBHAS TOCKA).

®OPMBI ATTECTALIUU U OHEHOYHBIE MATEPUAJIBI

OrneHKa 00pa30BaTeIbHBIX PE3YIbTATOB, O0YYAFOIIUXCS 10 JOMOTHUTEILHOMN
obmeoOpa3oBarelbHOM  oOmiepa3BuBaronield  nporpamme  «buoTexHOIOTHS
IpejnojiaraeT  CTapTOBYIO, IPOMEKYTOUYHYHO M HTOTOBYIO  aTTECTaIlHIO
00yYarOITHUXCA.
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CrapTOoBbIil KOHTPOJIb OCYILECTBIIAECTCS B Hayasie o0yyeHus no [Iporpamme u
HaIlpaBJICH Ha JWAarHOCTUKY HA4YaJlbHOTO YpPOBHS 3HAHWM YMEHHMU M HAaBBIKOB

00y4Jaromuxcs.

OxugaeMbie pe3yabTaTbl 00y4YeHHs 10 IPOrpaMMe OTCJICKUBAIOTCS B
pa3aIn4HbIX popmax:

DopMbI DopMbI ®opMbI UTOroBON | DopMbI
HAYAJIbHOU NMPOMEKYTOYHOM | JUATHOCTUKH AMATHOCTUKH
AUATHOCTHUKH AMATHOCTHKH pe3yJbTaTOB o0y4yarommxcs 1no
o0pa3oBaTeJIbHOI | HTOram
AesiTeJIbHOCTH peanu3anuu
o0pa3oBaTeJIbHOM
NporpamMm
CoOecenoBanue ¢ | Boimonnenue JemoHcTpanus 3amura
0o0y4JaromuMucss | HEOOBIITUX paHee MCCIIEI0BATEIbCKOM
B HayvaJie rojia MPAKTUYECKUX MPOAECIAHHOIO padoTHI,
CaMOCTOSITEIILHBIX | DKCIIEPUMEHTA I | co0ece/loBaHKe B
pabot oOyJarommxcs, KOHIIE Trojia
MPONYCTUBIINX
3aHATHE,
TECTUPOBAHUE

YdallluMHucCs

JTOTIOJTHUTEIIHLHON

OILIEHOYHBIE MATEPUAJIbBI
3HaHMS ¥ YMEHHUS MPOBEPSIIOTCS MOCPEICTBOM BBITOJIHCHHS 00 yJarOIIIHMHCS
IPAKTHYECKUX pabOT B XUMUYECKOH JTab0OpaTOPHH, TOJTOTOBKH CaMOCTOSTEIbHBIX
UCCIIeIOBAaTEIbCKUX paboT. B TeueHue yueOHOTO T0/1a 00yJaroIIHecsl y4acTBYIOT B
XUMHYECKAX TUCTAHIIMOHHBIX M OYHBIX OJUMIIHAIAX.
Tekymuii KOHTPOJIb-OIICHKA YPOBHS M KadyecTBa OCBOCHHS TEM/pa3/ielioB
IPOrpaMMbl M JIMYHOCTHBIX KAUeCTB YYAIHUXCS; OCYIICCTBIISICTCS HAa 3aHATHSAX B
TE€YEHHE BCETO YUeOHOI0 roja;
IIpoMe:KyTOUYHBIH KOHTPOJIb-OLICHKA YPOBHS M KauyeCcTBa OCBOCHUS

001meo0pa3oBaTeIbHOM

MpOrpaMMBbl [0 UTOTaM MU3YUYCHUS pa3jiesia, TEMBI.
HUTOroBuiid KOHTPOJIb WK B KOHIIE TOJIA.

OuneHoYHbIe MaTepHAJIBI:
[IporpamMmma mnpegycmaTpuBaeT TEKYIIMH KOHTPOJb 3HAHMM M YMEHHM
oOy4Jarommxcs, KOTOPBIM TPOBOAUTCS B CYET AyJUTOPHOTO BPEMEHHU 3aHSITHM,
KOTOPBIM MPOXOAUT B BUJIE€ TECTUPOBAHUSA, AUCKYCCUM, OTYETOB IO MPOAECIAHHOU
MPaKTUYECKON paboTe, BHICTYIUIEHHUS C JIOKJIAJIOM I10 33/IaHHOM TeMe.

oO1epa3BuBaroOIIeh
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XapaKTepHCTmca OLICHOYHBIX MaTE€pHAJIOB
Hepeqeﬂb ANATHOCTHYECCKOI0 HHCTPYMEHTApUs IJd OCYHICCTBJICHUSA MOHUTOPUHTA NOCTHKCHHUSA
YyaliuMucs IJIaHUPYEMbBIX PE3yJabTaTOB

IL1anupyemsle Kpurepun DopMbI Juarmocruyeck | ®opMsl
pe3yabTaThl OlLlCHUBAHUS No/iBe/IeHUs ui buxcanum un
U MOKAa3aTeJu HTOr0B HHCTPYMEHTApH | OTCJIEKMBAHU
peanu3anuu 71 (popmbl, | 51 pe3yabTara
nporpamMm METO/IbI,
Buabl KOHTPOJIs/ | AMATHOCTUKA)
NPOMEKYTOYHOM
arTecTaunu
CoopmupoBann | 1)agexkBarHbie HOPMBI B Teuenue Hab6monenue Kapra
OCTh TIOBEJICHNS, y4eOHOTO rojia Ha JUYHOCTHOTO
KOMMYHHUKATHB | 2)yBEPEHHOCTH B cede; 3aHATHUSX, pocta
HBIX HaBBIKOB 3)yMeHue BhIpaKaTh MEPOTIPUITHSIX yYaIuxcs
CBOU MBICIIH;
4)ymenue
B3aMMOJICIICTBOBTH B
rpymime.
Bnanenue 1)yMeHMe PpaBUIBHO B teuenne | HaGmronenue Kapra
COITMATBHBIMA MPUBETCTBOBATH JAPYroro | y4eOHOTO Toja Ha JUIHOCTHOTO
HaBBIKAMU YEIIOBEKa; 3aHATHUSAX, pocta
2)yMeHue ObITh MEPOTIPUITHSIIX YYaIuxcst
TaKTHYHBIM U
BEXKJINBBIM;
3)yMeHue rpaMOTHO
pearupoBarb Ha
KPUTHKY.
1) 3HaeT OCHOBHBIC B teuenue HabGmronenue Kapra
YpoBeHb MPUHLMIIBI U TTPaBUIa yueOHOro roja Ha JUYHOCTHOTO
chOpMUPOBAHH | OTHOILIEHUS K )KUBOU 3AHATHUAX pocta
OCTH IpUpoaE yYaluxcs
9KOJIOTMYECKOTO | 2) 3HACT U MPUMEHSET
MBIIUICHUS OCHOBBI 3/I0pPOBOTO
o00paza XU3HU U
310pOBbecOeperaromnx
TEXHOJIOTHUH,
. 3) nmo3HaBaTeIbHbIC
= MHTEPECHl U MOTUBHI,
E HaIlpaBJIEHHbIE HA
= U3YUYCHUE KUBOU
o MIPUPOJIbI;
% 4)MHTEIUICKTyaIbHbIC
E yMeHHUs (JOKa3bIBaTh,
5 CTPOUTDH PACCYKICHUS,
§ aHaJIN3UPOBATh,
2 CpaBHUBATh, JI€JaTh
E BBIBOJIBI U JIP.);
) 5)acTeTnueckoe
- OTHOILEHHUE K KUBBIM
00BEKTaM.
Bnanenue 1)Bnaneer Texymuit TemaTnueckue Kapra
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HaBBIKAMH
CaMOCTOSITEIIbH
oro TIOUCKa,
aHaIm3a u
otbopa
nHbOpMaIUU U3
Pa3IUYHBIX
UCTOYHHKOB,
HaBBIKAMH
oOmieHus

COCTaBJISIOIUMH
HCCIEAOBATEIIbCKON U
MPOEKTHOM

NI TEeIbHOCTH,

BKJIOYasi YMEHUSI BUJICTh
npoOuemy, CTaBUTH
BOTIPOCHI, BBIJIBUTATh
TUTIOTE3HI, JaBaTh
OTIPE/ICIICHUSI TIOHSATHSM,
KJIaccu(UIIPOBATh,
HaOII0aTh,

MTPOBOIUTH
OKCTIEPUMEHTHI,  JIeNaTh
BBIBOJIBI ¥ 3aKITFOYCHUS,
CTPYKTYpUPOBATH
Marepuana,  OOBSCHSTH,
JIOKa3bIBaTh, 3aIUIIATh
CBOM UJICH;

2)yMeeT HaxOIUTh
HEOOXOIUMYIO
nH(pOopMaLUIO B
Pa3TUYHBIX UCTOYHUKAX
(TexcTe yueOHUKaA,
Hay4HO-TIONYJISIPHOM
JUTEepaType, cIoBapsx 1
CIIPaBOYHHKAX);

3)ymeeT aHaIM3UpOBaAThH
Y OLICHUBATH

nHpOpMaIIo,
peoOpa3oBHIBATH
OIICHUBATh
uHdopmaruio,
npeoOpa3oBbIBATh
uHGOPMAIUIO U3 OJHON
(opmsl B Apyryo;
3)Bnazeer IENeBBIMU U
CMBICTIOBBIMU
yCTaHOBKAMH B CBOMX
NEUCTBUIX u
MOCTYIKaX 1o
OTHOIIEHUIO K >KHUBOH
npupo/e, CBOEMY
3I0POBBI0 ¥ 3/IOPOBBIO
OKPYKAIOIIIUX;

4)ymeer aJIeKBaTHO
UCIIONIb30BaTh  peYeBbIC

CpeICTBa IJI TUCKYCCHH
U apryMeHTaluu CBOEH
NO3ULUH, CpaBHUBATh
pa3sHble TOYKH 3PEHHI,
apryMEeHTHPOBaTh CBOIO
TOYKY 3peHus,

TECTOBBIN
KOHTPOJIb
paszaeinam
HPOrpaMMBI.

110

TBOPUYECKUE
paboThI

JIMYHOCTHOT'O
pocra
y4aluxcs
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OTCTauBaThb
IIO3HMIIHIO.

CBOIO

Hpe)IMeTHLIe pe3yJabTaThl

B o6mactu
OUOTEXHOJIOTUHA

1)rnaBHbIe
HCTOPUYECKUE COOBITUS B
pa3BUTHH
OMOTEXHOJIOTHH,

2) OCHOBHBIE OTKPBITHUS B
00J1aCTH IIUTOJIOTUH,
FeHETHKH, OMOXMMUH,
MOJIEKYJIIPHOM
OuoJIoruu,
CHOCOOCTBYIOLINE
Pa3BUTHIO
OMOTEXHOJIOTHH,

3) «KITaCCUYECKUE»
METO/IbI MOJICKYJISIPHOU 1
KJIETOYHOM
OMOTEXHOJIOTHHU 1
XapaKTePUCTHKY
OCHOBHBIX METOJIOB
OMoTexXHONIOruH (TeHHas,
KJICTOYHAs

WHXEHEPHS,
KIIOHUPOBAHUE)

Texymmui
KOHTPOJIb 10
paszaenam
«brnorexmonorus:
MPOILIOE U
HaCTOSIIEE,
«Kerounas
VHXCHEHPUSD)

Kondepenmus

Kypnain

nHocemacMOCTH

B oGnactu
T€HHOH
WH)XECHEPUHU

1)o01Ire TPUHITUIIBI
OCYIIECTBIICHUS
OHMOTEXHOJIOTHYECKUX
MPOIIECCOB;

2) TOCTHXKCHUS
OMOTEXHOJIOTHH B
00J1aCTH MEIUIIMHEL;
3)aTuueckue mpooIeMbl
OHMOTEXHOJIOTUHU U
TCHHOW WH)KCHEPHH.

Texymmnit
KOHTPOJIb 110
pazneny «l'eHHas
UHKEHEePUs»

Kondepenmms

Kypnan

nmocemacMoOCTH

Paboraer ¢
UCTOYHUKAMU
WHOPMALIUU

paboTa ¢ pa3TMYHBIMU
UCTOYHUKAMU
uHbopmauu

TemaTnueckuit
KOHTPOJIb 110
BCEM pazjiesiamM

[IpencraBnenue
Mpe3eHTalHI

Kypnan

HocemacMoOCTu

3HaeT mnpeaMer
OHMOTEXHOJIOTHH,
OCHOBHEBIE
OTpaCiI HAYKH

yMeeT
KJIaccuGpUIMPOBATH

OCHOBHbIE oTpaciu
OMOTEXHOIOT MU

TemaTuueckuit
KOHTPOJIb o
BCEM pazjieiiaM.

TectupBanne

Kypnan

IocemacMoCTu

YmMmeer
CPaBHUBATH
0OBEKTHI
OMOTEXHOJIOTUH,
METOIbI
KJIETOUYHOM u
TE€HHOM
WHXXEHEpUH,
OILICHMBAET UX

1)cpaBHUBaeT  OOBEKTHI
OMOTEXHOJIOTUH, METOJBI
KJIETOYHOM M  T'CHHOU
WH)XCHEpUH,

2)OlIeHUBAET 3HAYEHUE U
NEPCIIeKTUBBl  Pa3BUTHUS
OHMOTEXHOJIOTHHU TS
pelieHus aKTyalTbHBIX
BOIPOCOB YEJIOBEUECTBA

Tematnueckuii
KOHTPOJIb
paszueiny

IIpakTrueckas
paboTa

Kypnan

noCcemacMOCTH
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3HA4YCHHUC

BBITIOJIHSET
HCCIIEIOBATEIIbC
KM IIPOEKT
(rpynnoBoii niu
UHUBUAYaAJIbH
bIil TIO BEIOODY).

PabGora Hax
HACCIIEI0BATEIHCKUM
POCKTOM.

[IpaBunbHOCTH
odopMIICHHS
COJIEpP>KaHUS
MIPOEKTA

n

IIpoexr

3armura
MIPOEKTa
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METOAUYECKHUE MATEPHUAJIbBI

VY4eOHast © MeToaMYeCcKas JUTepaTypa MO Kypcy; MPEe3eHTaluu U BUIACOPUIbMBI
10 BCEM TEMaM Kypca;

['maBHBIM METONOJIOTMYECKUM MPUHIMUII IPENOJaBaHUsA — OCBOCHUE
3aKOHOMEpPHOCTEe pPabOThl C JHUTEpaTypHBIMU MCTOYHMKAMU. B mpoBeaeHuu
3aHATHM HUCIOJIB3YIOTCS  CIIEAYIOINIME METOAbl OOyYeHHMs — CIIOBECHBIH U

HarJIAIHbIN, MHAMBUAYAJIbHBIM U rpynnoBoil. becena, camocrositenbHas pabdora,
aHau3, IOUCKH, UCCIIEIOBAaHUs, IPaKTUUYEeCcKas padoTa, MPOEKTHAS IESITEIbHOCTb.

[Iporpamma pacmmpsier mo3HaHUS OOy4aroluxcsi B 00JacTU OMOJIOTMH U
OMOTEXHOJOTUH, UMEET MPAKTUYECKYIO0 HAIPABIEHHOCTh, podopueHTanuio. J1aét
BO3MOXHOCTb  NPOBEJEHUS CaMOCTOSITEIbHOM UCCIIeIOBAaTENbCKOW  padoThI,
paboThl C HAYYHOU JIUTEPATYpPOM, MHTEPHET, 3HAKOMUT C HOBBIMU HAIIPABICHUSIMU
B 00J1aCTH OMOTEXHOJIOTHH.
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