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PA3JEJI 1.
«KOMIIVIEKC OCHOBHbIX XAPAKTEPUCTHUK ITPOI'PAMMBD»

1.1 IlosicHuTeIbHASA 3aNIMCKA

JlononHuTenbHas oOmeoOpa3oBaTenbHas — oOmiepa3BuBaomas — mporpamma «Mup moj
MHUKpOcKornoM 2» (manee [Iporpamma) HanpaBieHa Ha MOIy4YeHUE OOYUAIOIIMMHUCS TEOPETHYECKUX
U TMPaKTUYECKHX HABBIKOB B 00JacTH OWMOJIOTMH, a TaKXKe MEPEJOBBIX 3HAHWN M MPAKTUIECKUX
HABBIKOB B 00JIACTH OMOTEXHOJIOTUN U HEHPOTEXHOIOTHH.

B mpouecce mpoBeaeHus 3aHATHI, oOydaroumiuecs AOJDKHBI IMOJTYYUTh HABBIKM IOHMCKa
nH(POpPMAIIMU TI0 MHTEPECYIONIEH TEMAaTHKE, PEIIeHHs TTOCTABICHHBIX 3a7a4, OMHUPAasCh HAa 3HAHHE
bu3nYECKUX 3aKOHOB M (DPM3HOJIOTMYECKUX SIBICHUN, PErHCTpalli U UHTEPIPETAlH Pa3IMYHBIX
CUTHAJIOB, UMEIONINX OHMOJOTHYECKYI0 TPHUPONIY, a TaKKe BBIIOJHHUTH MPOEKTHYIO paboTy IO
BBIOPAHHOW TEMAaTHKE.

B mpouecce mnonydenuss 3HaHMH, oOyuarommecss Hay4aTcs TNPABHJIBHO CTaBUTh LIEJH,
IUIAHUPOBaTh HauboJjiee palUOHANbHBIE MYTH WX JOCTI)KEHHUS, CaMOOPraHU3OBBIBATHCS U
OpPTaHHW30BBIBATH JIPYTHX ISl PEUICHUS MOCTABICHHBIX 33]1a4, JOCTUTaTh MPAKTHYECKH 3HAYMMBIX
OOLIECTBEHHO IOJIE3HBIX PE3Yy/lbTATOB. MPUMEHITh HMHKEHEPHbIE TOAXOAbl B  PEIICHUU
MOCTaBIICHHBIX 3a7a4.

OcHOBHBIMU  3alayaMM B  paboTe SBISETCS OpHEHTAalUs Ha  MaKCUMAJIbHYIO
camMopeaTn3alnio JUYHOCTH, TUYHOCTHOE U MPO(PECCHOHATIBHOE CaMOOIIPEICIIEHIE, COLUATU3aIINI0
W ajanTanuio gered B oOmectBe. Ha Bcex aTamax peanu3anuy MPOTpaMMbl OCHOBHOW IIEJTBIO
SBIISICTCSI CO3JaHME HMHTEpeca y NeTe K €CTECTBEHHOHAYYHBIM IHCLUUIUIMHAM, (popMupoBaHHE
NOTPEOHOCTH B MPUOOPETEHUH CIIELIUATBHBIX 3HAHUN M HABBIKOB ISl IOATOTOBKH K OCO3HAHHOMY
BBIOOpYIIpOheccHH.

[Iporpamma pa3paboTaHa Ha OCHOBE CHCIHATM3UPOBAHHOW METOIMYECKOU JIUTEPATYpPhl U
npoeCCHOHATBLHOTO OMbITa TeNarora, peajau3yercss ¢ MPUMEHEHHEM BBICOKOTEXHOJIOTHYHOTO
00opyI0oBaHUA.

Hanpaenennocmo npozpammsl eCTECTBEHHOHAYUYHAS.

Buo npozpammer:

- O cmeneHu agmopcmaa - MOAN(UIUPOBaHHAS;

- 110 YPOBHIO CIOHCHOCMU —TIPOABUHYTASI.

A3zvik peanuzayuu npozpammol: obUINATLHBIN 131K Poccuiickoil Geaepanuu — pyccKuid.

HopmaTuBHO-npaBoBoe odecneyeHune nNporpaMmmsl.
ITporpamma pa3paboTaHa B COOTBETCTBHH CO CIECAYIOIIUMH HOPMATUBHBIMH JJOKYMEHTAMHU:

1. ®denepanpHbiii 3ak0H «O0 obpazoBanuu B Poccutickoit deneparum» ot 29.12.2012
Ne 273-@3.
2. ®enepanbubiii 3akoH OT 31 mronsa 2020 r. N 304-03 «O BHECEeHUMM W3MEHEHHUH B

OenepanbHblil 3ak0H «O0 oOpazoBanuu B Poccuiickoit @enepauuu» Mo BOIPOCaM BOCIUTAHUS
00yJaromuXCs».

3. Pacniopsxenue IlpaButensctBa Poccuiickoit ®@enepaunu ot 31 mapra 2022 roga Ne
678-p. Konnenust pa3BuTHs JOTIOJHUTEIHLHOTO oOpa3zoBanus aereid 10 2030 rog.
4. [locTanoBnenue I'7maBHOrO TrOCYJapCTBEHHOIO caHUTapHOro Bpada P® ot 28

ceHTsa0ops 2020 r. Ne28 «O6 yrBepkaenun canutapubix npasui CII 2.4.3648 — 20 «CanuTtapHo —
AMUIEMHOJIOTHYECKHEe TpeOOBaHMS K OpraHU3alUsM BOCIUTAHHUS U OOydYeHUs, OTAbIXa U
037I0POBJICHUS A€TEH U MOJOJCKI.

5. [Ipukazom MunucrepcTBa mnpocsemenuss PO ot 27.07.2022 Ne 629 «O6
YTBEPXKJACHUM TMOPSAJIKa OpPraHU3alMM M OCYIIECTBIECHUS OOpa30BaTEIbHOM JEATENBHOCTH IIO
JIOTIOJTHUTEIBHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMam.

6. Pacniopsxenue IlpaButensctBa Poccuiickoit @enepamuun ot 29.05.2015 Ne 996-p
«Crparerus pazsutus Bocnutanus B Poccuiickoit @enepanyu Ha nepuoa 10 2025 roga»
7. [Tocranosnenue IIpaButenscrBa Kamysxckoit oomactu ot 29 ssuBaps 2019 ronma Ne 38

«O0 yTBepXKIEeHHH TOCyIapCTBEHHON mporpammbl Kamyxkckoit oOmactu «PazButue oOmiero u
JIOTIOJTHUTENBHOTO oOpa3zoBanus B Kamyxckoil obmactuy». Iloamporpamma «JlomonHuTenbHOE
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o0Opa3oBaHue» TOCYAapCTBeHHOW mporpammbel Kamyxkckoit oOnactu  «PasButue obmero u
JIOTIOJTHUTETLHOTO 00pazoBanus B Kamyskckoit o6macTu.

8. Metoauueckiue  pPeKOMEHAAUMU  T0  HPOSKTHPOBAHUIO  JOMOJHHUTEIbHBIX
obmepazpuBaromux nporpamMm (I[Tucemo MunoOpuayku P® ot 18.11.2015 Ne 09-3242 «O
HaNpaBJICHUN UH(OPMALIN).

0. JlokanpHBIE aKTHI: yCTaB MYHHIIMIAIBHOTO OFOKETHOTO 00IIe00pa3oBaTeILHOTO
YUPEKACHUS «CpeaHsis odmeodpazoBarenbHast mkonaa Ned46y ropoaa Kamyru.

AKTYaJIbHOCTb NPOTrPaAMMBbI

buonorusi, OMOTEXHOJOTUM — AKTHBHO PAa3BUBAIOIIUECS OTPACId COBPEMEHHOW HayYHOU
MBICITH.

Pa3paboTku B JaHHBIX 00JIACTSAX MO3BOJISIOT PEIIAaTh LIMPOKUN KPYT BOIIPOCOB,CBA3AHHBIX C
OXPaHOW 3JI0pOBbsSI YENIOBEKa, MOBBIMIEHUEM 3()()EKTUBHOCTU CEIbCKOXO3SHCTBEHHOTO U
MPOMBIIIIEHHOTO MPOU3BOJICTBA, 3aIIUTON Cpellbl OOMTAHUS OT 3arpsi3HEHHI, OCBOEHUEM TIyOMH
OK€aHa U KOCMUYECKOT0 IPOCTPAHCTBA.

CoBpeMeHHbIe OMOJIOTMYECKUE 3HAHUS MO3BOJIAIOT CO37aBaTh METOAMKH, HAIIPaBJICHHbIE HA
KOHCTPYMPOBAaHUE KJIETOK HOBOTO THIIA; HECYLIECTBYIOIIME B IPHUPOAE COUYETAHUS TEHOB;
IIPOEKTUPOBATh U BHEAPATH B IPOU3BOJCTBO pazIuuHble HHTep(delchl B3aUMOIEHCTBUS YelIOBEKa U
JJIEKTPOHHBIX YCTPOUCTB.

HoBoe 1 cTpemMuUTENbHO pa3BUBAIOIICECS HAMPABICHUE — HEUPOTEXHOJOruH. PaszButue
OTpaciy MO3BOJIUT OOIIECTBY KOHTPOJIMPOBATH M UCIOIB30BaTh MHOTHE U3 BO3MOXKHOCTEH MO3ra,
BIIMSIONIMX Ha JMYHOCTh M 00pa3 »ku3Hu. OT ¢dapManeBTUYECKUX MpernapaToB A0 CKaHUPOBAHUS
MO3ra, HEHPOTEXHOJIOTUH NIPSIMO WJIM KOCBEHHO 3aTParvBalOT IMOYTH BCE HACEIEHUE Pa3BUTHIX
cTpaH, OyIb TO TMpemapaThl OT JAENPECCHM, OCCCOHHUIIBI, CHHApPOMa AepUINTa BHUMAHUSA U
TUIEPAaKTUBHOCTH, AHTUHEBPOTHUYECKUE CPEJICTBA WJIM CKAaHUPOBAaHME Ha HaJIW4YUE paka,
BOCCTAHOBJICHHE I10CJI€ MHCYJIbTa U MHOTOE IPYTOE.

Hcnonp30BaHWE COBPEMEHHBIX II€AarOTMYECKMX TEXHOJIOIMM, METOJOB M IPUEMOB;
Pa3IUYHBIX TEXHUK U CIIOCOOOB pabOThl; BpEMEHHOTO0 000PYI0BaHMSI, TIO3BOJISIOLIETO UCCIIEI0BATh
O0O0BEKTHI M CUCTEMBI U3 00J1aCTH OMOTEXHOJIOTUH, 00ECTICUNBAET HOBU3HY IPOTPAMMBI.

WNudopmanoHHble TEXHOJIOTHUH, OMOTEXHOJOTMU — SIBISIIOTCS OJHUM W3 MPHOPUTETHBIX
HarpaBJieHul pasButus B Kamyxckoit obmactu. OO0ydeHHe 1Mo mporpaMMme e€CTeCTBEHHOHAYYHOM
HANpaBJICHHOCTH MPEJOCTaBIACT OOYUYaIOIIMMCS BO3MOXXHOCTH MPO(ECCHOHATBHON OpHEHTAIHH.
[TpakTrueckue padOThL, aJaNTUPOBAHHBIE K COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH, MOMOTaIOT
PackpbITb M Ppa3BUThb TBOPYECKUU MOTEHIMAT JETeM, a TakXe IPOJEMOHCTPUPOBATh CBOM
CIIOCOOHOCTH K HAYYHOM U MCCIIE0BATEIbCKON e TEIbHOCTSIM.

[Iporpamma  oTBedaeT mNOTPeOHOCTAM  JeTeid B 3HAHMAX  €CTECTBEHHOHAYYHOMH
HaIpaBJIEHHOCTH M COOTBETCTBYET COLMAIbHOMY 3aKa3zy OOIlecTBa B IMOATOTOBKE I'PAMOTHBIX
JMYHOCTEH, BIaICIOMINX HaBBIKAaMH B 00J1aCTH OMOTEXHOJIOTHH.

OTtimm4yuTeNbHbIE 0CO0EHHOCTH NMPOTrPAMMBI.

OOpaszoBarenbHass TporpaMmMa HMHTErpUpyeT B ce0e  JIOCTMIKEHUS COBPEMEHHBIX
HaIpaBJIeHUH B 00J1acTH OMOJIOTHH, OMOTEXHOJIOTHH.

3aHuMasiCh IO IAaHHOM MporpaMmMe, o0ydaroImuecs J0JKHBI OMYyYUTh MepeIOBbIe 3HAHUS B
NEPEYUCIICHHbIX  00JacTsIX, HAy4YUThCS  IUIAHUPOBATh W PEATU30BBIBATH  KOHKPETHBIC
UCCJIEIOBATEIbCKUE W TPUKIAJAHBIE 3aJayd, IOHMMATh pOJIb HAy4YHbIX MHCCIEIOBAaHUN B
COBPEMEHHOM MHpPE U 3HAUUMOCTh MEXKIYyHAapOJHOTOCOTPYAHUYECTBA.

[IpakTHyeckre HaBBIKM PabOTHI, OO0yYaroIIMECcs] MOTYT IMOJYYUTh Ha Pa3InYHBIX BHIAX
COBpeMEeHHOTO oOopynoBaHus. Tak, Hampumep, JIaMUHapHbIA MIKad HCHOIB3YyeTCs B Ipoliecce
U3YYCHHUS] MHKPOKJIOHAJIBHOTO pa3MHOXKEHHs; OHOpPEeakTop — I MOJECIMPOBAHHUS Pa3HbIX
MUKPOOHOJIOTUYECKUX TPOILIECCOB, a TAaK)KE€ CHUHTE3a BEIIECTB; MUKPOCKOIN C (hIyopecleHTHBIM
MOJyJeM — A HM3y4YeHHS OKPALICHHBIX (IYyOPECHEHTHBIMH KPACUTENSIMU MHKpPOIpEnapaToB
(HampuMmep, U1 ONIPEACIICHUS CBEKECTH MPOAYKTOB) U T.]I.

LleHHOCTh TpOrpaMMbl COCTOMT B TOM, 4YTO B HEH yaensercss OoJyiblIoe BHUMAaHUE
MPAKTUYECKON NeATENbHOCTH ydamuxcsa. [IporpamMmma ocHOBaHa Ha MPHUHIIMIIAX Pa3BUBAIOIIETO
00y4yeHHs, CHOCOOCTBYET MOBBIIICHUIO KauecTBa 00y4eHus, (OPMUPOBAHUIO UCCIIEI0BATEIHCKOTO
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CTWJIA MBIIIJICHUA U YCUJICHUIO MOTHBAIIUA K OGy‘IGHI/IIO.

HoBu3Ha nporpaMmmbl

Hosuzna MporpaMmsal 3aKIIHOYACTCA B KOMIIJICKCHOM HU3YUCHUU MPECAMCETOB U JUCHUILIIMH, HC
BXO/SIIMX HU B OJHO CTaHAApTHOE OOydeHHe o00meoopa3oBaTenbHbIX KoM, [Iporpamma
HallpaBJICHA HA NOJTYYCHUC HABBIKOB HUCCIICAOBAHUA B 06HaCTI/I 6PIOJ'IOFI/II/I, 6HOT€XHOJIOI‘I/II/I.

B xoxe peanuzanuu nporpaMmbl 00yJarorecss CaMOCTOSITETFHO PEIIaf0T IIHPOKUH CIIEKTP
Pas3siiniHbIX 3aaa4, YTO TIOMOract WM TIOJYYUThH TIOJHOC HPCACTABJICHUC O HAY4YHO-
HCCJIEI0BATEIbCKOM padorTe.

[Iporpamma TecHO cBsi3aHa ¢ MMPOBEICHUEM MACCOBBIX MEPOIPUATHI B HAYYHO-TEXHUYECKOM
chepe mius nmered (BbICTaBKaMHU, KOHKYpCcamH, KOH(EPEHIMSIMH), YTO IO3BOJIAECT, HE BBIXOS 3a
pamMKu yueGHOTo Tnpoliecca, IPUHUMATh aKTUBHOE Y4acTHE B MEPOIIPUSATHUSAX PA3IMUYHOTO YPOBHS OT

MYHHUIUIIAIBHOTO 10 MEXAYHAPOIHOIO.

Ha 3aHATHSX WCHONB3YIOTCA  pa3iuuHble GOpMBI  OOy4YeHHS: HWHAWUBUAYAIbHAS
(caMOCTOATENBHOE BBIMIOJIHEHUE 33/1aHUI); TPYIIOBasi, KOTOpas MpearnoyiaraeT Halu4iue CUCTEMbI
«PYKOBOJUTENb — Tpylmna - OOydYaloImIUHCs»; MapHas, ¢ y4ETOM HHTEPECOB M CIIOCOOHOCTEH
KaKJIOTO 00YYaroIIerocs.

Ilemarornyeckasi meaecoo0OpPa3HOCTh MPOTPAMMBI 3aKJIIOYAETCS B CO3AaHUU
OpraHU3alMOHHBIX U IICUXOJIOT0-1e1arOrMYeCKUX yCIOBUN JIJIs1 IPUBJICUYEHHUS I€TEN U MTOJAPOCTKOB
K 3aHSITHUSM €CTECTBEHHOHAYYHBIM TBOPUYECTBOM, 00ECIICUNBAIONINX PA3BUTHE MOTUBAIIMU K
MO3HAHUIO, TBOPUECTBY U TPYY, KOHCTPYKTOPCKHUX U U300pETATENBCKUX CIIOCOOHOCTEMH,
dbopMUpOBaHUE HAYYHBIX KOMIETCHIIUN, KaK (PAKTOPOB YCHEIIHOTO CAaMOOTIPEICIICHUS U
caMopeaJIn3aluy JUYHOCTH B COBPEMEHHOM MUDE.

[IporpamMMa oTBeuaeT mNOTPEOHOCTSIM 0OIIECTBA W 00pa30BaTeIbHBIM CTaHAAPTAM B
bOpMHpPOBaHUHM KOMIIETEHTHOHM, TBOpUYeCKOW nu4yHOCTH. [IporpamMma HocuT cOamaHCUPOBAHHBIN
XapakTep U HAMpaBJICHA HA Pa3BUTUE HAYYHO- HCCIIEAOBATEIBCKONM KYIBTYPhl O0yUJaOIUXCS.

B xone peanuzanuu mporpamMmbl MPOUCXOAUT (POPMHUPOBAHUE U CHCTEMATH3allWsl 3HAHUM,
pa3BUTHE TBOPYECKUX CIHOCOOHOCTEH, BOCIIUTAHHUE JIMYHOCTU C aKTUBHOMW JKU3HEHHOU IMO3UIIMEH,
CIIOCOOHOM CaMOCTOSATENIBLHO CTaBUTH Mepes co0oil 3alauu U pelaTh WX, HaXOAsl OpUTHHAIIbHBIE
CIIOCOOBI peIICHHS.

Aapecar mporpamMmbl: 1eTd B Bo3pacte oT 16 no 17 ner. [lporpamma npemxycMmaTpuBaer
0TOOp MOTHBHPOBAHHBIX JETEH JUIsI YUaCTHS B COPEBHOBAHUSAX PETHOHAIBHOTO U 00Jiee BHICOKOTO
ypoBHsl. [Iporpamma He amantupoBana 11t o0ydaromuxcst ¢ OB3.

[Iporpamma paccumTaHa Ha IIMPOKHA BO3PAacTHOM auama3oH oOywarommuxcs:16-17 mer.
[TonpocTKOBBIIN MEpHOJ OTINYAETCA BBIXOJIOM peOeHKa Ha KauyeCTBEHHOHOBYIO COLUATBHYIO
MO3UINIO, B KOTOPOH (hOpMHUPYETCS €ro CO3HATENFHOE OTHOIIIEHHE K ce0e Kak WieHy OOIIecTBa.
OcHoBHOH (HhOpMOI CaMOTIO3HAHHMS TIOJIPOCTKA SIBISIETCS CPAaBHEHHE CE0s1 C IPYTUMU JTFOJbMUA —
B3pOCJIBIMH, CBEpCTHUKAMU. [oBeieHNE OIPOCTKA PErYIUPYETCS €ro CaMOOLIEHKOM, a
camooIieHKa (opMUpYyeTCcs B X0/I€ OOIICHUS ¢ OKpYKaroIlUMHU JroasMu. [lepBocTenenHoe
3HAUEHUE B 3TOM BO3pacTe MPHOOPETAET OOIIEHNE CO CBEPCTHHKAMHU.

Ocoboe 3Ha4YeHNE B 3TOM BO3pacTe Jisi peOeHKa UMEET KOJUICKTHB, OOIIIECTBEHHOE MHEHHUE,
OLICHKAa CBEpPCTHUKAaMHM €ro IIOCTYNKOB W JAcHcTBUM. [leTm cTpemsATcs 3aBoeBaTh B TIJa3ax
CBEpCTHUKOB aBTOPHUTET, 3aHATH JOCTOMHOE MECTO B KOJUIEKTHMBE. B »TOM Bo3pacte y nerei
MPOSIBIISIETCS  CTPEMJICHUE K CAMOCTOSITEIbHOCTHM M HE3aBUCHUMOCTH, BO3HHMKAET HMHTEPEC K
COOCTBEHHOW JUYHOCTH, (OPMHUPYETCS CaMOOIIEHKAa, pa3BUBAIOTCS aOCTpakTHBIE (POpPMBI
MbInuieHus. O0Iasch CO CBEPCTHUKAMU, MOJPOCTKHA aKTUBHO OCBAaWBAIOT HOPMEI, LIEJIH, CPEICTBA
COLIMAJILHOTO TMOBEACHHUS, BBIPAOATHIBAIOT KPUTEPUH OLEHKH ceds u apyrux, [lemaroros
BOCIIPUHUMAIOT Yepe3 MPU3MY OOIIEeCTBEHHOTO MHEHUS TPYIIITHIL.

HOJ’Iy‘lCHI/Ie O6paBOBaHI/IH O6y‘laIOH_[I/IXCﬂ C OrpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbSZ MOXKCT OBITh
OpraHu30BaHO COBMCCTHO C APYIrUMU O6y‘-Ia}OH.[I/IMI/ICﬂ. KomnnuecTtBo O6y‘la}OH_[I/IXCSI C OI'paHUYCHHBIMU
BO3MOXKHOCTSIMH 37IOPOBbSI YCTaHABJIMBACTCS W3 pacdyera He Oosiee 3 oOydJaOmMMXCS TMPH TOTydESHUH
O6pa3OBaHI/I}I C JpyruMu ydalmipuMucsd, ¢ y4€TOM 0COOEHHOCTEH HCI/IXO(i)I/IBI/I‘lGCKOFO pa3BUTUA KaTCFOpI/Iﬁ
06yqaloumxca COTJIaCHO MCIUIIUHCKUM MOKAa3aHUAM, JJI CJICAYIOININX HO30JOTHUYCCKUX I'PYIIIL:

- HapyIICHHUS OMOPHO-IBUTATEILHOTO anmapara (CKOJIN03, TUIOCKOCTOTIHE)

- Joroneauueckue HapymeHus (HoHeTHKO-(pOHEMAaTHUYECKOE HEIOPA3BUTHE PEUH, 3aUKAHHUE)
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- COMAaTUYECKH OC1a0IeHHbIE (4acTO OOJICIOIINE ACTH).

CocTaB rpynmnsbl, 0CO0EHHOCTH HA0opa - COCTaB TPYIIbI TOCTOSHHBINA (10 15 yenoBek),
rpynmsl GOpMUPYIOTCS M3 O0YYaroIUXCsS Pa3sHOro BO3pacTa Ha JOOPOBOJIBHON BHEKOHKYPCHOM
OCHOBE, HO IIpoLIEINX Kypc «Mup 0o MUKPOCKOTIOM

O0bém nporpammel: 36 yacos

Cpox ocBoeHusi mporpamMmsl: 1 ron

Pesxkum 3ansiTuii: 3anatus npoBoAsaTcsa 1 pa3 B Hexelno no 1 yacy

®opMbI 00y4eHHSI H 0COOEHHOCTH OPraHU3AIUM 00Pa30BaTEJIBLHOI0 NpoLecca

[IpyOpUTETHBIM METO/JOM OpraHU3alUK MPAKTUYECKON JEeATENbHOCTH O00ydaromuxcs
SABIISICTCSL TpaKTUdeckass pabora, a Ha OoJjiee MO3AHMX JTamax - IMPOEKTHAs JEATEIbHOCTb.
TexHonoruss MNPOEKTUPOBAHUS IpPEeIyCMAaTpUBAET: peHIeHHe OOydyaloluMCs WM TPYHIoH
00y4aromuxcst OMpEeAETICHHON MpOoOJIEMBbl, HCIOIB30BaHUE Pa3sHOOOPAa3HBIX METOIOB, CPEACTB
0o0yJeHusI, WHTETPUPOBAHWUE 3HAHWK, YMEHUW U3 pa3IWYHBIX oOOJacTeli HayKd, TEXHHKH,
TBOpYECTBA. YueOHOE NPOCKTHUPOBAHHUE OPHUEHTUPOBAHO HA CAMOCTOSATENIBHYIO JAEATEIbHOCTD
00y4aromuxcs - UHAUBUIYAIbHYIO, TAPHYIO WU TPYIIITOBYIO.

[Tporpamma npegycMaTpuBaeT HUCIOJIb30BaHUE CIEAYIOUINX (hopM paboThI:

¢ponmanvuon - nogada MaTepuana BCEMY KOJIJIEKTUBY BOCIIMTAHHUKOB; UHOUGUOYAIbHOU
- caMocCToATeIbHAs paboTa 00yUaroLMXCsl ¢ OKa3aHWEM TeIarorOMIIOMOIIM  TIPYU BOZHUKHOBEHUU
3aTpy/AHEHUS, HE yMEHbINask aKTUBHOCTHOOYYAIOIIETOCs M COJIEHCTBYS BHIPAOOTKH HABBIKOB
CaMOCTOSITEIbHON PaOOTHI;

2Pynnogoii — 00yJaroIMCs IPEeI0CTABISIETCS BO3MOXHOCTh CaMOCTOSTEIbHOIIOCTPOUTD
CBOIO JICITEIHbHOCTh HAa OCHOBE MPHUHIIUIIA B3aMMO3aMEHIEMOCTH,OIYTUTh TIOMOIIIb CO CTOPOHBI
JpyT Opyra, y4ecTb BO3MOXHOCTH Ka)KIOI'0 Ha KOHKPETHOM 3Talle AeSTeNbHOCTH. Beé 310
crocoOcTBYeT 6ojiee OBICTPOMY U KQU€CTBEHHOMY BBITIOJIHCHHIO 33/IaHUH;

OUCMAHYUOHHOU - C TIPUMEHEHHEM TeJIeKOMMYHUKALMOHHBIX TEXHOJOTHM, JaroluX
BO3MOXHOCTh OOYYalOLTUMCSI OCBOUTH 00BbEM TpeOyemoil mHpopMmanuu 06e3 HEemocpeaCTBEHHOIO
KOHTaKTa C [eJarorom.

1.2 Ilesb ¥ 3272494 NPOrpaMMBbl

Lesab 00pa3oBaTeibHOM POrpaMMBbI:
(hopMHpOBaHNE MHKEHEPHO-OMOIOTHYECKOTO MBIIIICHHSI Y COBPEMEHHBIX IIKOJIHHHUKOB,

Pa3BUTHUC CCTCCTBCHHOTO MHTCPECA K ITO3HAHUIO.

3anaum o0pa3oBaTebHOI NMPOrpaMMblI

Oo0yuarwmue:

° dopMHUpOBaHUE TIOJOKUTEIBHOH MOTHMBAallMM K OOYYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpa3BUTHIO W CaMOOOpa30BaHUIO Ha OCHOBE MOTHBAIIMM K OOYYEHHIO H
MO3HAHUIO;

e  DopMHUPOBAHKME YMEHHUS CAMOCTOSTEIBHO TUIAHUPOBATH ITyTU JOCTHKEHHUS LICJIEH, B TOM
Yyucje ajJbTEePHATHUBHBIEC, OCO3HAHHO BBIOMpaTh Hambosee A(PEeKTUBHBICE CHOCOOBI PEIICHHS
y‘-Ie6HI>IX U IMO3HAaBAaTCJIbHBIX 3a1a4,

® PacmupeHue TOHUMAaHHS POJH €CTECTBEHHBIX HAYK W HAYYHBIX HCCIICOBAaHHWHA B
COBPEMEHHOM MHUPE

e  (OOoraieHnue 3HAaHUN O Pa3IMYHBIX HAMPABICHUSX PA3BUTHS COBPEMEHHOW OHMOJIOTHH
u 61/IOT€XHOJIOFI/II/I, a TaKKE€ CMECXKHBIX OTpacneﬁ 3HaAHUA

e dopMmupoBaHUE HABBIKOB OBJAJCHUS TEXHUKaMH MUKpockonuu. 6.DopMupoBanue
YMEHUSI OPUEHTUPOBATHCS HA UACAJIbHBINA KOHEYHBIA PE3YJILTAT;

e (OOyueHue BIaICHUIO TEPMUHOJIOTHEN B 00JIaCTH €CTeCTBEHHOHAYUHBIX AU CIIUILIINH;
e ®opMHUpPOBAHUE YMEHUS MOJIB30BATHCS CIEIUATIBHON JIUTEPATYPO;

e (OOyueHwe CaMOCTOSITCIIFHOMY aHaJdM3y TMPOJCIAHHOW JEThbMH  JIeSATCILHOCTH
(mpoekTa) moCpeACTBOM PEQIICKCHH.
PassuBarompue:



e Pa3BuTHE pa3HBIX CTOPOH KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHUH U
COTPYAHHUYECTBE CO CBEPCTHUKAMHM U B3POCIIBIMH B TIpoIiecce 00pa3oBaTeIbHON U
COpPEBHOBATEIIBHOM 1EATEIBHOCTH.

e PazBuTue BOJM, TEPIICHUS], CAMOKOHTPOJIS;

e PasBuTHE CIOCOOHOCTH OCO3HAHHO CTAaBUTH Tepe]l COOOH KOHKPETHBIC 3a/IauH,
pa30uBaTh X Ha OTACIIBHBIC ATAIbI U JIOOMBATHCS WX BBITOJTHCHUS;

e CTUMynUpOBaHME  IO3HABATEIbHOM  AKTUBHOCTH  OOYYAIOUIMXCSA  IOCPEICTBOM
BKJIIOUEHUS UX B PA3JIMYHBIC BUJbI KOHKYPCHOH AEATEIbHOCTH.

e Pa3BuTHEe aHATUTUYECKUX CIIOCOOHOCTEH, TBOPYECKOIO MBIIUICHUS, BHUMAaHUA,
IIaMSTH;

e Pa3BuBUTHE KOMMYHHUKATUBHBIX YMEHUI: U3JIOKECHHUE MBICIIEH B YETKOMIIOTUYECKON
II0CJIEOBATEIIBHOCTH, OTCTAMBAHUE CBOCH TOUKHU 3PEHUs, AHAJIN3 CUTYallUU CAMOCTOATEIbHBIN
IIOMCK OTBETOB HA BOIIPOCHI ITyTEM JIOTHYECKUX PACCYKIACHUM;

e Pa3BuTe HaBBIKOB  HCCJIEIOBAHUS, IMPOCTPAHCTBEHHOTO  BOOOpa)KeHHS,
IJ1a30Mepa;

e Pa3Burue ymenus paboraTh B KOMaHJe.

BocnureiBarompue:

e Bocnuranue Tpynoia00us, akKypaTHOCTH, O€peXINBOCTH, YCUJYUBOCTH;

e Bocnuranue OTBETCTBEHHOCTH, CAMOOPIaHU3aLMH, JUCIUIIIMHUPOBAHHOCTH;

e Bocnuranue yBa)KUTEIbHOTO OTHOLICHHS K TOBAPHILAM, K IIEAArory;

e 4.BocnuTtaHue yyBCTBa KOJUIEKTMBU3MA, B3aUMOIIOMOILY, YBAKEHUS K
TBOPYECKOMYTPYLY;

e dopmupoBaHue y 00ydyaromuxcs OpraHu3aTOPCKUX U JTMIEPCKUX KadyecTB,

CTPEMJICHHE K IOJTYYCHUIO KAYECTBEHHOTO 3aKOHYCHHOTO PE3YJIbTaTa;

e (CoBepILIEHCTBOBAaHUE YMEHUS a/IEKBATHO OLICHUBATDH U IPEJICTABIISITh PE3YJIHTATHI
COBMECTHOM WJIM MHAWBUAYAJIBHOHN NEATEIbHOCTU B IPOLECCE CO3JaHUS IIPOCKTA;

e Bocnuranue 4yBCTBa NaTPUOTU3MA, IPAKIAHCTBEHHOCTH, TOPAOCTH 3a
JOCTHKEHUS] OTEYECTBEHHOM HAYKU U TEXHUKHU.

1.3 Coaeprxanue nporpaMmbl

YyeOHbIi MJIaH

N Ha3Banue pa3zaesa, TeMbl Kosaun4vecTBOo 4acoB ®opMa KOHTPOJIS
n/n

Bcero | Teopust | Ilpakruka

1. |BBeaenue. CTpyKTypHbI€ 4 2 2
YPOBHUOPTaHU3ALMHU KUBOI

MaTepHuHu U COOTBETCTBYIOIINE
UM 00J1aCTH HAYYHBIX 3HAHUM

1.1. | MeTonpl UcciIeTOBaHUS B 1 0,5 0.5 becena
OMOJIOTHHU: HAOIIOAEHUE
HEBOOPYKEHHBIM TJIa30M WU
C UCIIOJIb30BaHUEM
OIITHYECKHUX U HHBIX
npuOOpOB, BU3yaTH3AIHS
KUBBIX CTPYKTYp U
MIPOLIECCOB, HEJOCTYITHBIX IS
TIPSIMOTO HAOJTIOZICHUSI.




1.2 | OcBoeHME TEXHUK MUKPOCKOIIHH. 0,5 0,5 AHanu3 BBIIOIHESHUS
MPAKTUIECKUX
3aJaHui

1.3 | CTpyKTypHBIE YPOBHU 0,5 0,5 AHau3 BBINOTHEHUS
OpraHU3AIMHKUBON MaTEPUH. MPaKTHYECKHUX
CylIHOCTb XKU3HU U 3aJaHUN
CBOMCTBaYKHBOTO.

1.4 |Cucremarnieckoe MHOT0OOpasue 0,5 0,5 AHann3 BBIITOIHCHUS
KUBOU npupoel. Teopus MPAKTUYECKUX
penIeHusIn300peTaTeIbCKUX 3aJaHuM
3a7ad4.

2. |MoJekyJasipHO-TeHeTHYECKHUIi U 4 5
KJIETOYHBbIA YPOBHH
OpraHu3anMuKUBOI MaTepun

2.1 | OcHOBHBIE OMOJIOTHYECKUE TEOPHUH, 0,5 0,5 becena
3aKOHBI 1 3aKOHOMEPHOCTH.

2.1 |CrpoeHue KIETKH. 0,5 0,5 AHann3 BBIIOJIHCHUS

MPAKTUIECKUX
3aJaHui

2.3 | OOMeH BelIeCTB. 0,5 0,5 AHanm3 BRIOTHCHUS

MPAKTUIECKUX
3aJaHui

2.4 | doTtocuHTE3. 0,5 0,5 AHanmu3 BRIIOITHCHUS

MPaKTHYECKHUX
3aJlaHu i
2.5 |Buocunres Oenka. 1 1 AHann3 BBIIOITHESHUS
MPaKTHYECKHUX
3aJlaHu i
2.6 |CpaBHEHHE TPOKAPUOT U IYKAPHOT. 0.5 0,5 AHaIu3 BBINOTHEHUS
MPaKTHYECKHUX
3aJlaHu i’
2.7 |Bupychl. 0,5 0,5 AHann3 BBIIOJIHCHUS
MPAKTUIECKUX
3aJaHUI

2.8 | XpaHeHnue u nepenaya 0,5 0,5 AHaIu3 BBINOTHEHUS
HACJIeICTBEHHOU MPAKTUIECKUX
nH(popManuu. 3aJaHui

3. | OpraHu3MeHHbIit 3 5
YPOBEHbOPraHU3aANNU
KH3HH

3.1 |Becnoiioe pa3MHOKEHHE. 0,5 0,5 AHanu3 BINOJIHCHUS

MPaKTUYECKUX
3aJITaHUN




3.2 |IlonoBoe pa3MHOXEHUE. 0,5 0,5 AHanu3 BHINOJIHCHUS
MPaKTUYECKUX
3aJaHui
3.3 | Ku3HeHHEIC IIUKJIEL. 0,5 0,5 AHanu3 BHINOJIHCHUS
MPaKTHYECKHUX
3aJaHui
3.4 | OpranusM Kak 1eJOCTHAs CUCTEMA. 0,5 0,5 AHanm3 BBIIIOTHEHUS
MPaKTUYECKUX
3aJaHui
3.5 |Tkanu y pacTeHui. 0,5 0,5 AHaJIN3 BBINOJHEHUS
MPaKTHYECKHUX
3aJaHui
3.6 |Tkanu y )kuBOTHBIX. Oprassl 0,5 0,5 AHaJIN3 BBINOJHEHUS
Y CUCTEMBI OPTaHOB Y MPaKTHYECKHUX
J)KUBOTHBIX. 3aJJaHuN
3.7 | Opransl, CUCTEMBI OPraHOB Yy 0,5 0,5 AHaIu3 BBINOTHEHUS
YyelIoBeKa MPaKTUYECKUX
3aJaHui
3.8 |HacmencTtBeHHOCTD U 0,5 0,5 AHanmu3 BBIIOTHEHUS
M3MCHYHBOCTH MPaKTHYECKHUX
— dbyHIaMEHTATbHBIC 3ananuu
CBOMCTBa)KUBBIX OPTraHU3MOB.
4. [Hony A MOHHO-BUA0BOM 4 4
YPOBEHb OPraHu3alun
4.1 |IlonynamroHHO-BUIOBOM 0,5 0,5 becena
YPOBEHBOPTaHU3AIUU
4.2 |CtpykTypa U AMHAMUKA 0,5 0,5 AHau3 BBINOTHEHUS
MONYJISALINH MPaKTUYECKUX
3aJaHui
4.3 |BumoBoe mHOTOOOpasue 0,5 0,5 AHanmu3 BBIIOTHCHUS
MPaKTHYECKHUX
3aJaHui
4.4 | OcHOBHBIEC HAMPABIICHUS 0,5 0,5 AHann3 BBIITOJIHCHUS
OHOJIOTHYECKOM IBOJIIOIUH. MPaKTUYECKUX
3aJaHui
4.5 |DTtamnbl U HaITpaBJICHUS 0,5 0,5 AHanmu3 BBIIIOTHEHUS
ABOJIIOIIUNYCTIOBEKA. MPaKTHYECKHUX
3aJaHui
5. |JkocucreMHbI 3 4

(OmoreoneHOTHYECKUIA 1
OuocdepHblil) yPOBHU
OpraHu3anuu KU3HH




5.1 |OpranusMsbl B OKpy>Karoeu 1 0,5 0,5 becena
cpene.
5.2 | CBs3u OpraHu3MoB B 1 0,5 0,5 AHann3 BBIIOJIHCHUS
3KOCHUCTEME. MPaKTHYECKHUX
3aJTaHUN
5.3 | JlunamuKa SKOCHUCTEM. 1 0,5 0,5 AHany3 BLITOJTHEHUA
MPaKTUYECKUX
3aJaHui
5.4 |buocdepa kak riodanpHas 1 0,5 0,5 AHanu3 BRIIOJIHEHUI
JKOCHUCTEMA. MPaKTHYECKHUX
3aJITaHUN
5.5 |Hayku, uzyyaromue >kxM3Hb Ha 1 0,5 0,5 AHanus BLITOTHEHU
SKOCHCTEMHOM YpOBHE MPaKTUYECKUX
3aJaHui
5.6 |CMOTp mpOEKTHBIX paboT 1 0,5 0,5 Konkypc (3amura
MIPOEKTA)
5.7 |IlnaHupoBaHUE MIPOEKTHOU 1 0,5 0,5 becena
NEeSATEILHOCTH Ha CIICTYIOINI
Y4eOHBIN TTEPUOJT
Hmoczo: 36 14 18

Conep:xxaHue y4eOHOT0 IJIaHA.

1. BBenenue. CTpyKTypHbIe YPOBHU OPraHM3allUM )KMBOH MaTepuH U
COOTBETCTBYIOLIHE UM 00JIACTH HAYYHBIX 3HAHMI.

1.1 MeTtoapbl Ucc/ie10BAHUA B O0MOJIOTMU: HAOJII0leHEe HEBOOPYKEHHBIM IJ1a30M
WIA € WCNOJb30BAHMEM ONTHYECKHMX M MHbIX NPHUHOOPOB, BH3YaJM3ALUs KUBBIX
CTPYKTYP M IPOLECCOB, HEJOCTYMHBIX VISl IPAMOIro Ha0II0ACHUS.

Teopernyeckasi yacth: [IpaBuna texuuku O6e3onmacHocTH. buonorus kak Hayka o
’)KUBOM mipupoie. CyIHOCTh )KU3HU U CBOMCTBA KHUBOTO.

IlpakTnueckas 4acre: Ilonarue mnpoekra. Crpykrypa mnpoekra. IloctaHoBka
n300peTaTeNbCcKUX  3ajad. N3o0peratenbckas ~ pa3MHHKA. HccnenoBarenbekas
JeATEebHOCTh. MOoIenpoBaHue.

1.2 OcBoeHHE TEXHMK MUKPOCKOIUU.

Teopernueckasi yacTb: TexHuka 0e30MacHOCTH Npu paboTe B OMOIOTHUECKOM
nabopatopuu. CuctemMaTH4ecKoe pasHooOpasue kuBoro. HomeHkiarypa u kinaccugukarus.

IlpakTuyeckas 4acTh: HaBbiku HAONIOACHHS C WUCHOIB30BAHUEM ONTHUYECKUX
npuOoOpoB: pabora c Jymoi, MUKpockKornmoM. OCBOCHHE TEXHHK MHKPOCKOMHHU. UTeHHe
MUKporpenapaToB. M3rotosieHue npocTeHmx MUKpOIpenapaTos.

[Ipurorosnenue MukporpenapatoB: «lIpuroroBiieHre MHKpoIpenapaTa KOMXKHUIIbI
yemryu Jykay, «Hoxka myxu», «CTpoeHre Kpbuia HACEKOMBIX».

1.3 CTpyKTypHBI€ YPOBHH OpPraHM3anuu KuBoil maTepuu. CyIIHOCTD KU3HU U
CBOMCTBA KUBOI0.

Teopernyeckasi yacTb: CBOWCTBA )XMBON MaTEPHH: OCOOCHHOCTH OMOJIOTHYECKOTO
YPOBHSI OPTaHU3ALIUH.
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IlpakrTnyeckas yacrb: OTiINYNE XKUBOTO OT HEXHUBOTO. Y POBHHM OpPraHU3ALNU
JKUBOW MaTepuu M 00JaCTH HAyYHBIX 3HAHUH.

1.4 CucremaTnyeckoe MHOroo0pasue kuBoW npupoasl. Teopusi pemeHust
H300peTaTeIbCKHUX 3a/1a4.

Teopernueckas yacThb: PazHooOpa3ue KUBBIX OPraHU3MOB.
IpakTnyeckas yacth: M3o0peratenbckas pasmunka. TPU3 3agaun mo 6uonoruu

2. MoJieky/JSIpHO-TeHETHYECKUd U KJIeTOYHbI YPOBHU OPraHU3AlMHU KUBOHMATEPHH.

2.1 OcHOBHBIE 0MOJIOTHYECKHE TEOPUH, 3AKOHbI U 3aKOHOMEPHOCTH.

Teopernyeckas yacrb: lcropun co3maHus KIETOYHON TEOPUH, €€ COBPEMEHHBIC
noJio>keHus. OCHOBHbIE (POPMYJIBL.

IlpakTHyeckasi YacTh: MeTobI U3yUEHHUS KICTKH U €€ OpraHouoB. BeiOop TeMbl
npoekTa. [louck napopmarmu. M3obperarenbekas pa3MUHKa.

2.2 CTpoeHue KJIETKH.

Teopernyeckas yactb: CTpyKTYpHBIE KOMIIOHEHTHI KiIeTKH. O00I0UKa KISTKH.
DYHKIIUM KJIETOYHOU MeMOpaHbl. MexaHW3M TPaHCIIOPTa BEIIECTB Yepe3 MeMOpaHy.

IpakTuyeckas yacTh: «TpaHCTIOPT BEIIECTB Yepe3 MEMOpaHy».

2.3 O0OMeH BellecTB.

Teopernyeckasi 4yactb: I[lonsatue oOmena BemiectB. I[lmacTudeckuii u
sHepreTuueckuii oomeH. CpaBHeHHe aHabosm3Ma M Kartabonu3ma. DyHKIUM OOMEHa
BemecTs. Cxema oOMeEHa BEIECTB.

IlpakTuyeckass 4acrb: «Bpigenenue Boabl opraHusMammu», «BblaeneHue
KUCJIOopoaapacTeHussMmuy, «llormonieHrne BoJabl M BELIECTB KOPHIMU pacTeHuin», «M3ydueHue
neicTBUS PEePMEHTOB JKENIyIKa U TIOPKEITYI0UHOM Kene3bD».

2.4 ®doTocuHTeE3.
Teopernyeckasi yacTb: BHeliHee cTpoeHHe JMCTa. AHATOMUYECKOE CTPOCHHUE
JTUCTOBOM mmacTuHKH. CylnHOCTB Tporiecca (POTOCHHTE3A.

IlpakTuyeckas yacTb: «POTOCHUHTE3 y PACTCHUI.

2.5 buocunres OeJka.

Teopernueckas yacTb: JTanbl CHHTE3a Oenka. BemecTsa, yuacTByomnue B
npoiiecce OmocuHTe3a Oenka. I 'enernueckuii koa. CBOMCTBA T€HETUYECKOTO KOJIA.

IpakTuyeckas yacthb: «buocunresbenka». Cxema bnocuHTe3a OemKa.
Tpanckpunuus. Tpancusauus. Pemenne 3agad mo reme «bruocunres 6enkay.

2.6 CpaBHeHMe IPOKAPUOT U IYKAPHOT.

Teopernyeckasi yactb: CTpoeHHE SYKapUOTHUECKOW KJeTkH. Yuciao m HaboOp
XpoMocoM. XHMMHUYECKHMH cocTaB  XxpoMmocoM. Opradoumasl  kieTku. [Ipomeccel
JKU3HEAESATEIBHOCTH.

IlpakTnyeckas yacrb: «/I3ydueHue MuKpomnpenapatoB (3yKapHOTHYECKHE U
pokapuoTuyeckue KieTku)». [Ipocras reomerpusi. urypsl Ha MIOCKOCTH.

2.7 Bupycsbl.

Teopernueckasi yactb: OTKpbITHE BUpYCcOB. Pa3zmepsl u ¢opma Bupycos. Touku
3peHusi Ha TMpOUCXOXKIeHHe BupycoB. (Cxema cTpoeHHs BHpycoB. bakrepuodaru.
Penponykius Bupycos. Ku3HeHHbI nuki Bupyca renatuta C.

IlpakTHyeckasi 4yacTh: 3HavyeHue BHUpPycOB. IIpocras reomerpusa. Obmactu
IPUMEHEHHUS.

2.8 XpaHenue u nepegada HacJeACTBeHHO nH(popmanum.
Teopernyeckas yacre: [lonstue o xpomocomax. CTpoeHHE XPOMOCOM. XpaHEHUE
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HacneacTBeHHON nHpopmarmu. Ctpykrypa IHK. 'omonoruunsie xpomocoMbl. OYHKIUU
xpomocowM. ['eH u renernueckuii koa. 'MO.

Ilpakruyeckas yacth: «Ctpyktypa ™modekyinsl JHK», «Bwigsnenus [JJHK
colepKalluxcsd B TEHETHYECKH MOIUGUIMPOBAHHBIX OpPraHM3Max PacTUTEIHLHOTO
npoucxoxaenus» Ilpocras reomerpus. [IpakTrueckoe npuMeHeHHEe

3. Opranu3sMeHHbIil YPOBEHb OPraHU3AIMHU KU3HH.

3.1 BecnoJioe pa3MHOMKeHHe.

Teopernyeckasi 4yacth: Dopmber  Oecronoro  pasMHOXKEHHS  (ZIEJICHHE,
cropooOpa3oBaHue, TOYKOBaHUE, (parMEHTAlMs, BETreTATUBHOE, IOJIUIMOPHOHHUS).
Knonupoanue.

IlpakTuyeckas yacTb: «CpaBHUTENbHBIA aHAU3 CHOCOOOB JENCHMS KIETKU Ha
OCHOBE M3yUEHUSI MUKPOIIPENapaToB.

3.2 Ilosi0BOE pa3sMHOKeHME.

Teopernueckasi yactb: OcOOEHHOCTH IIOJIOBOTO Pa3MHOXKEHUS Pa3IHUYHBIX
opranu3MoB. CrocoObl MOJIOBOITO Pa3MHOXKEHHUS pa3iM4YHBIX OPraHU3MOB M HX
ocobenHocT. buonornueckoe 3HauCHHE.

IlpakTuyecKas YacrThb: -

3.3 /KuzHeHHbIE UKJIBI.

Teopernyeckasi yactb: Knaccudukamus >KM3HEHHBIX [UKJIOB. DTarbl pa3BUTHSA
opraHu3MoB. Pa3BuTHe C HETIOIHBIM U MOJHBIM MTPEBPAILICHUEM.

IlpakTHYecKkasi YacTh: «AHaIN3 KU3HEHHBIX LIUKJIOB PA3HBIX OPraHU3MOB).

3.4 OpranmusM Kak 1eJIOCTHAasl CUcTeMA.

Teopernyeckas yacTb: B3auMOCBI3b MOJIEKYI, OpraHeill, KJIETOK, TKAaHEH,
OpraHOB, CUCTEM OPI'aHOB B OPraHU3ME.

IlpakTnyeckas 4acTb: «AHAJIN3 FOTOBBIX MHMKpPOIPENapaToB TKaHEH pacTeHui u
JKUBOTHBIX).

3.5 Tkanm y pacreHuii.

Teopernueckasi yactb: Vcropus nsydenus TkaHeil pactrenuil. Kmaccudukarms
TKaHEH pacTeHuid (MpOBOASAINIAs, TOKPOBHAS, OCHOBHAs, 00pa3oBaTeiibHAsI, MEXaHUIECKasl).
3HAKOMCTBO C KJI€TOUHON TEXHOJOTHEH.

IlpakTHyeckasi yacTh: «Pabora ¢ mamuHapHbsiM O60kcoM. KynbrypanpHas mocyna,
KyJIbTypajbHasl CPEaa».

3.6 Tkann y KuBOTHBIX. OpPraHbl U CHCTEMbI OPTraHOB Y JKMBOTHBIX.

Teopernyeckasi yacth: OOCyXJIeHHE TEXHHK COOIMIOJeHUs cTepuibHOCTH. CocTaB
MATATEIBHON CMECH.

IlpakTuyeckas yacrb: «[IpurotoBienne MukpomnpenapaToB TKaHEW pacTEHH U
JKUBOTHBIX». [I0CTaHOBKA 3KCIIEPUMEHTOB C KYJIbTYPOU TKAHEM.

3.7 Opransl, cucTeMbl OPraHOB y YeJ10BeKa

Teopernyeckas yacTb: OyHKIIUU CUCTEM OPraHOB, X B3aUMOCBSI3b CO CTPOCHHUEM.

IlpakTnyeckas yacrb: «MoaeaupoBaHuE MPOLECCOB, MPOUCXOASIINX B CUCTEMAX
OpraHOB YeJIOBEKay.

3.8 HacieACTBEHHOCTb M H3MEHYNBOCTh — (hpyHIaMeHTAIbHbIE CBOHCTBAKUBBIX
OPraHu3MoB.

Teopernueckas 4acTb: 3aKOHOMEPHOCTHU HACJIEJOBAHUS TPU3HAKOB. OCHOBBI
T€HETUKH. 3aKOHOMEPHOCTU U3MEHYUBOCTH. Teopus BeposTHocTel. KomOnHaTopuka.

IlpakTuyeckas 4acrb: -
4. IlonyasiIMOHHO-BU/I0BOM YPOBEHb OPraHU3 AN H.
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4.1 IlonyasINMOHHO-BU/AOBOI YPOBEHb OPraHU3aANMHU

Teopernyeckas yacre: Bua n nonynsamus. [lonynsiunonHas CTpyKTypa BUA.
IlpakTuyeckas yacThb: «M3yueHue nonynsuuii >)kKUBOTHBIX.
Teopus MHOXkecTB. Onepalyy HaJ MHOXKECTBAMH.

4.2 CTpyKTypa 1 IMHAMHKA NONYJISIHA
Teopernyeckas yactb: [lomynsauus kak 3jieMeHTapHas SBOJIOLMOHHAS €IUHULA.

IlpakTuyeckas yacrhb: «V3ydeHue nonysiiuid pacCTEHU.
Teopust MHOKECTB. Oneparuu HaJl  MHOXECTBaMH. HopaboTtka MIPOEKTOR

4.3 BunoBoe MHOTroo0pasue

Teopernueckas uactb: BumgoBoe MHorooOpasue Kak pe3yabTaT 3SBOIIOLUHI
OpraHUYEeCKOro MHpa.

IlpakTHyeckasi yacth: «MojaenupoBanue BHI000pa3OBaHHWS Yy pAcTEHUU U
KUBOTHBIX», «COBpEMEHHBIE CHCTEMbl OpPraHUYECKOTO MHUpa». Teopusi MHOMKECTB.
[IpakTHueckoe npuMeHEHHE.

4.4 OcHOBHbIE HAIPABJICHUS OMOJIOTUYECKOI IBOJTIOLNH.

Teopernyeckasi 4yactb: OCHOBHBIC HaINpaBICHUS OWOJOTHYECKON SBOJIIOIUH.
OcCHOBHBIE 3TaIlbl 3BOJIIOIUU OPTaHUYECKOTO MUPA.

IpakTunyeckas 4yacTb: «OCHOBHBIE HANpaBIICHUs OWOJIOTMYECKON HBOIIOIMUA B
napctBax «Pactenusi» u «KuotHbeien». Teopuss MHOKeCTB. [IpakTudeckoe mpuMeEHEHHUE.
[ToBTOpHAs TOpabOTKa MPOEKTA.

4.5 JDranbl M HANPABJIEHHUS IBOJIOLNH YeJI0BeKa.

Teopernyeckas 4yacrb: OTanbl aHTpOIIOreHe3a. buosjormueckue U colMalbHbIE
JIBUKYIINE CUIbl aHTpororeHe3a. BnusiHue okpykaromieil cpeabl Ha paOOTy OpPraHoB H
CHCTEM OpraHoB uejoBeka. bynymiee Buna Homosapiens.

IlpakTHyeckasi yacTh: «BmmsHue okpyxkaromied cpeabl Ha pabOTy OpraHoB M
CUCTEM OpIaHOB YEJIOBEKa», «BbIABIEHNE MyTareéHOB B OKPY’KAIOILIEH Cpelle U KOCBEHHAs
OIIEHKA BO3MOKHOI'O UX BIIMSIHUS HA OPTaHU3M».

5. Okocucremublii (OMoreoneHoTHYeCKNil U OMocepHbIl) YPOBHH OPraHU3ALUM
JKM3HU.

5.1 Opranu3mbl B OKpy:Ka0Ileil cpene.

Teopernyeckasi yacThb: Cpe/bl )KU3HU U aJJaNTallisl K HUIM OPTaHU3MOB.

IlpakTHyeckasi 4acTh: «AJanTainus pPacTeHUM M KMBOTHBIX K pa3HbIM cpeaam
oburanusi». ['padel. Harnsagaoe onrcanne. OCHOBHBIE THIIHI.

5.2 CBs134 OPraHu3MoOB B JKOCHCTEMeE.

Teopernyeckas yacTb: CTpyKTypa 3KOCUCTEMBI. JIBUKEHHE BEIIECTBA U SHEPTUH B
skocucteme. [IpoTyKTHBHOCT OMOLIeHO30B. CaMOpPETYJISIIHSA U TOMEOCTa3 SKOCHUCTEM.

Ilpakruyeckas yactb: «llocTtpoenue neneid nmutanus», «3ydeHHEe 3KOCUCTEMBI
akBapuymay, «MojaenupoBanue skocuctem». I'padpl. ObmacTu mpuMeHEHHS

5.3 JluHaMuKa 3KOCHCTEM.

Teopernueckas yactb: Cykueccus. MickyccTBeHHbIE
3KocucTeMbL. I3ydeHne mapaMeTpoB OLIEHKH OKPYXaIOIIECH Cpeabl

Tecr-cucTemMbl Ha TOKCUYHOCTD, O€30MAaCHOCTD
IpakTnyeckas yacThb: «/3ydeHne ocoOCHHOCTEH CTPOCHUS OpPTraHU3MOB
o6uonectpykTopoBy. I'padsl. IlpakTiueckoe npuMeHeHHE

5.4 buocdepa kak riiodajabHast IKOCUCTEMA.
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Teopernyeckas yacte: CTpykTypa 6uochepsr. KpyroBopor BemiecTs U moTok
SHEPIHH — OCHOBHBIC YCIIOBHS CYIIIECTBOBAHUS OHOCHEPHI.

IlpakTnyeckas 4acTb: DKOJIOrMYecKH Urpbl: «KpyroBopor yriepona U a3ora B
npupoze». ['padsl. [IpakTnueckoe mpuMeHeHne

5.5 Hayku, uzyuyawume »Ku3Hb Ha IKOCUCTEMHOM YPOBHeE
Teopernyeckas 4acTh: DKOJIOTHS, OMOTECOIEHOJOTHSI, KOCMHYECKas OMOIOTHS,
reorpadus.

IlpakTuyeckKas 4acrb: -

5.6 CMOTp nNpoeKTHBIX padoT
Teopernueckasi yacTb: OpHEHTUPOBOYHBIE TEMBI POCKTHBIX PAabOT MPUBEACHHI B
[Tpunoxenuu 1.

IIpakTuyeckas YacTb: CMOTP MPOCKTHBIX PadOT

5.7 IlnanupoBaHye NPOEKTHOM JesiTeIbHOCTH Ha CJIeAYIOIHI y4eOHbIH Nepuo/
Teopernyeckas 4acThb: NOIBEICHUE HTOTOB

IlpakTuyeckas YacrThb: -

14 Ili1anupyemMble pe3yJibTaThl 0CBOEHHSI IPOTrPaMMbIl

B pesyaprare ocBoeHHMss mporpaMmbl — «MuUp TOI MHUKPOCKOIIOM 2,
obOyyaroruecs

HAOJIKHBI 3HATH:

- mpaBwia  0€30MacHOrO  TOJB30BAaHUS  JTAOOPATOPHBIM  00OpYIOBaHHEM,
OpraHu3anuopadbovero Mecra;

- HAWMEHOBAaHME HCIIOIB3yEMOTO JIA0OPATOPHOTO 0OOPYIOBAHHUS;

- OCHOBHbBIE IPUHIUIIBI IPOBEICHUS JTAOOPATOPHBIX U HCCIEA0BATEILCKUX paboT;

- LIECHHOCTh Pa3BUTHsI, MPOSBISIONLIYIOCS B CIIOCOOHOCTH K CaMOpa3BUTHIO U
IIPUHATUIO HOBBIX 3HAHUMU U IIPAKTUK B paMKax POCCHIICKON COLMOKYJIBTYPHOU TpaJULUN.

JAOJIKHBI YMETh:

- coOmroaTh TEXHUKY 0€30TacHOCTH;

- TPUMEHATH DKOJOTHYECKUE TPUHIMIBI B OPraHU3ANK JTUIYHOTO U TPYIIIOBOTO
MIPOCTPAHCTBA;

- [OHUMAaTh, OMNKCHIBATH W TMPHUMEHITh HA TPAKTUKE B3AaUMOCBSI3b MEXITY
€CTECTBCHHBIMA HAayKaMHu — OHMOJIOTHEH, (PU3MKOHW, XMMHEH, yCTaHABJIMBATh B3aUMOCBSI3h
IIPUPOJHBIX SIBJICHUM.

- IIOHMMAaTh CMBIC], pa3iIn4yarb M OIMCHIBATH CHUCTEMHYIO CBfA3b MEXKIY
OCHOBOIIOJIATAIOIIMMU OMOJIOTHYECKUMHU TOHATHAMMU: KIJIETKa, OPTaHu3M, BHUJI, SKOCUCTEMA,
ouocdepa.

- TPUMEHATH IPUHINII HEPOTUBOPEUUBOTO B3auMozeicTeus «Henosek — Cpenar,
BCTpauBasi B IOBCEHEBHOCTh OMOJIOIMUECKUE KOMIIOHEHTBI JUIs ONTUMHU3ALUH KU3HEHHOTO
IIPOCTPAHCTBA;

- HCIIOJIb30BaTh MEXKIIPEIMETHYI0 KOMMYHMKAIMIO (IIOCTAaHOBKA 3aJaudl Ul
npefcTaBuTeNiel Apyrux oOnacTeil 3HaHMS B peaju3alid KOMIUIEKCHBIX IPOEKTHBIX
3aMBICJIOB);

- JleNlaTh CaMOCTOSITENbHbBIM BHIOOp ILETH CBOETO PAa3BUTHA, ITYTH IOCTHIKEHHS
1eJIeH, [TOCTaHOBKY JJIs ce0s1 HOBBIX 3a/1a4 B MO3HAHUU;

- TPOBOAMUTH aHAIW3 pe3yibTaTa MAEATEIbHOCTH M 3aMbICiia, BBIOOp crocoba
JNecTBUH B paMKax MpPeNIOKEHHBIX YCIOBMH M TpeOOBaHMH, B COOTBETCTBUU C

14



U3MEHSIOLIEHCS CUTYyaluen;
- COOTHOCUTH COOCTBEHHbIE BO3MOKHOCTH U TIOCTABJICHHBIE 3a/1a4H;
- BMJETb IIPOOIEMBI, HOPMYIMPOBATh 3a7auH, UCKATh IyTH MX PEIICHUS;

- paboTaThk ¢ IUTEPaTypoil, C )KypHaJaMH, C KaTaJloTaM{, B MHTepHeTe (M3y4aTh U
o0pabaTbIBaTh HH(POPMAIIHIO);

- 3aIMIIATh CBOIO TOYKY 3PEHHUS;
- paboTaTh B KOMaH/IE;
- TIPUMEHSATH JIOTHYECKOE U aHATUTHICCKOE MBIIIJICHHE TTPH PEIICHUH 3a7ad.

JIn4HOCTHBIE pe3yabTaThl:

- pasBUTHE TO3HABATEIbHBIX HHTEPECOB, YMEHHE OPHEHTHPOBATHCA B
UH(POPMALIMOHHOM TMPOCTPAHCTBE, MPOAYKTHBHO HCIOJIB30BATh CIECHUAIBHYIO JTUTEPATYpy
JUTS TIOMCKA CIIOXKHBIX PEIICHUH;

- ¢dopmMHupoBaHHE KOMMYHUKATHBHOH KOMIIETEHTHOCTH B  OOLICHUH H
COTPYIHHYECTBE CO CBEPCTHUKAMH, JIETHMH CTapIIero M MJIAJIIEro BO3pacTa, B3pOCIBIMH B
npouecce 00pa30BaTEIbHOH, OOLIECTBEHHO IIOJNE3HOW, Y4eOHO- HCCIIEN0BATEILCKOH,
TBOPYECKOH M APYTUX BUIOB JESITEILHOCTH;

- pa3BUTHE JIOOO3HATENIBHOCTH M (OPMHPOBAHHME MHTEpeca K HU3YYCHHIO
COBPEMEHHBIX TEXHOJIOTHH;

- CIIOCOOHOCTH TBOPYECKH PEIIATh UCCIIEAOBATEILCKUE 3/1a4H;

- CIIOCOOHOCTh TIPUMEHEHUS TEOPETUYCCKUX 3HAHWW 10 OWOJOTHH, XHMHH,
dusuKe, U1 pelieHus 3aa4 B peallbHOM MUPE;

- coOnrolleHMe HOPM M TPaBWI TIOBEJCHHWsS, NMPHUHATHIX B 00pa3oBaTEIbHOM
YUPEIKIACHUY;

- HHUIIMATHBAa W OTBCTCTBCHHOCTL 3a PC3YJIbTAThI 06yquH51, TOTOBHOCTH H
CITOCOOHOCTh K CAMOPA3BUTHIO M CAaMOOOPa30BAaHUIO HA OCHOBE MOTHUBAIIUU K OOYYCHUIO U
MO3HAHUIO;

- pa3BUTHE KPHUTHUYECKOTO MBIINUICHUS, WHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

- MPOSABJICHUC UCCIICAOBATCIBLCKOTO MBIIIJICHUA, IO3HaBaTeIbHONU ACATCIIbHOCTH,
TBOPYECKOH MHUIIMATHUBBI, CAMOCTOSITEIbHOCTH;

- BOCHHUTAaHHC OTBCTCTBCHHOI'O OTHOIICHUA K TPYIY,

- CIIOCOOHOCTh TPAaBWJIBHO OPraHM3OBBIBATH pabodee MECTO MU BpeMs Ul
JOCTHKEHUS ITOCTABJICHHBIX LIEJIEH;

- ¢opMupOBaHHE MOTHBALIMU JAJS JalbHEHUIIEro MU3y4yeHUs] €CTeCTBEHHOHAYYHbIX
JUCITUTLIHH.

MeTtanpeaMeTHbIe pe3yJbTAThI:

- BBIJICJICHUE OCHOBAaHMW pasiWueHwsi il Kiaccuukamum OOBEKTOB,
KJIaccu(UKaIus, CaMOCTOSTEIIFHBI BEIOOp OCHOBAaHHS M KPUTEPUEB JUIs KiIacCH(HKAIHY,
YCTaHOBJICHUE MIPUYUHHO-CIIEICTBEHHBIX CBsI3eH, JIOTUYECKOe paccyxJeHue,
YMO3aKJII0YeHNE (MHAYKTUBHOE, ISYKTUBHOE U TI0 aHAJIOTHH ), BBIBOJIBI.

- pabora C MOHATUSMHU C PUMEHEHHEM CPEJICTB APYTUX AUCIHUILIUH (K MPUMEpY,
OPUHIUI (QUIBTPAIMU B JKUBBIX CUCTEMaX, OOBICHSA S3BIKOM (U3UKH M MaTEMaTHKH),
YMEHHE BBISBIISTh U CTPOUTD MOHSITHS, CO3/]aBaTh 00OOIICHHS, YCTAHABIUBATH aHAJIOTHH.

- BBUIBJICHHEC JUCIMIUIMH, B paMKaX KOTOPBIX IPOUCXOAUT OOCYXKICHHUE
dbeHomMeHa, W CHOCOOHOCTh TEpecOOpKH MaTepuajiia C TIOCTAHOBKOM BOMPOCOB K
CTCIIAATHCTAM.

- ITIOHMMAaHHUC IIPUHIHUIIA YCTOﬁqHBOﬁ HEPAaBHOBCCHOCTHU JKUBBIX CUCTCM.

- cxeéMarusanus — YMCHHC CO3[aBaThb, IIPUMCHATH U HpeO6p330BBIBaTB 3HaKN 1
CHUMBOIJIBI, MOJCIN U CXEMBI JJIs1 pCIICHUSA y‘le6HBIX 1 IO3HAaBATCJIbHBIX 3a7a4.
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- yMEHHE OpraHu30BBIBaTH  Y4eOHOE  COTPYAHHYECTBO U  COBMECTHYIO
JeSITeIbHOCTh C HACTABHUKOM M CBEPCTHHUKAaMH; pabOTaTh MHIUBUAYAJIBHO U B TpyIIIE:
HaXOJUTh oOlIee pelmeHrne | paspemaTrh KOHMIUKTHI HAa OCHOBE COTJIACOBAHMS
NO3ULMH M ydeTa HMHTEpPEcOB; (OPMYIMPOBATH, ApPryMEHTUPOBAaTh M OTCTaUBaTh CBOE
MHEHHUE.

- yYMEHHME CaMOCTOSATEIbHO OMNPENENATh LEIH CBOEro OoOydYeHHus, CTaBUTb H
dbopMynupoBaTh 111 ceOsi HOBbIE 3aJaud B IO3HABATENbHOM JAESITENbHOCTH, Pa3BUBATH
MOTHUBBI 1 HHTEPECHI CBOEH MO3HABATEIbHOM JIEATEIbHOCTH

- OBJAJICHHE IEMEHTAMHU CaMOCTOSTEIbHOW OpraHn3alui y4eOHOM 1eATeIbHOCTH,
YTO BKJIIOYAeT B ce0s yMEHHs CTaBUTh IeIM M IUIAHUPOBATh JIMYHYIO Y4eOHYIO
NeSITEIbHOCTb, OLIGHMBAaThb COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TIPYIIBI, MPOBOAUTH
CaMOOLICHKY YPOBHSI JJMUHBIX YU€OHBIX JOCTHKEHHIA;

- OCBOCHHME JJIEMEHTAapHBIX MNPUEMOB  HCCIEAOBATEIbCKOW  JIEATEIbHOCTH,
JOCTYMIHBIX JUIsl JeTe MIIa[IIero IIKOJBHOTO Bo3pacTa: (OpMYIHpPOBaTh C IOMOIIBIO
mejarora Iead ydeOHOro WCCleAOBaHUs (OmbITa, HAOJIONEHHUS), COCTaBIAThH IUJIaH,
¢bukcupoBath pe3yabTaThl, POPMYIUPOBATH BHIBOABI IO PE3yIbTaTaM HUCCIIEOBAHMUS;

- pa3BHBaTh KOMMYHUKATHUBHBIE YMEHHUS M OBJIAJICHUE OMBITOM MEXJIMYHOCTHOM
KOMMYHUKAIIMM, KOPPEKTHOE BEJCHHWE JAHuajiora M ydacTHe B JUCKYCCHM, a TaKxKe
y4acTBOBATh B pa0bOTE TPYIIIBI B COOTBETCTBUU C 0003HAYEHHOU POJIBIO.

IIpenmeTHbIe pe3yJbTaThI:

- YMEHHE paclo3HaBaTh OMOJIOTHYECKYIO MPOOIEeMATHKY 32 PeabHBIMU
CUTYalMsIMU,TPUMEHSISI 0a30Bble HAyYHbIE METOIbI TO3HAHUS;

- MOHUMaHUE aKTYaThbHOCTH HAYYHOTO OOBSICHEHUSI OMOIOTHYECKHUX (PaKTOB,
IIPOIIECCOB, SBJICHUH, 3aKOHOMEPHOCTEH, X POJIU B KU3HH OPTraHU3MOB M YCIIOBEKA;

- YMEHHE PacKpbIBaTh Ha MpUMepax poJib OHOIOruu B HOpMUPOBAHHH
COBPEMEHHOMHAYYHON KAPTHUHBI MUPA U B IPAKTUUECKON JIESITEIHLHOCTH JIIOIEH;

- MPOBE/ICHUE HAONIOJCHUS 32 KUBBIMU OOBEKTaMH, COOCTBEHHBIM OPTraHH3MOM,;
OIMKMCHIBATh OHOJIOTHYECCKHE OOBEKTHI, MPOIECCHl W SBIICHUS; ITOCTAHOBKA HECIIOKHBIX
OMOJOTUYECKHX YKCIIEPUMEHTOB M HHTEPIPETAIHS UX PE3YIhTATOB;

- YMEHHE PACIIO3HABATh KJIETKU (IIPOKAPUOT U YKApHUOT, PACTEHUH U KUBOTHBIX) IO
OTMCAHMIO, HA CXeMAaTUYECKUX H300paKCHUSX;

- YMEHHE pa3iuyaTh HAa OPraHU3MEHHOM YPOBHE MPUHAJICKHOCTb OMOJIOTHMYECKUX
00BEKTOB K I[apCTBaM M 0OJIee MEJIIKMM CUCTEMATHUYECKUM €IUHUIIAM Ha OCHOBAHUU OJTHOTO
WIM HECKOJIbKMX CYIIECTBEHHBIX NPU3HAKOB (THUIBI TMHUTAHUS, CIOCOOBI [bIXaHUSA H
Pa3MHOXKEHHS, 0OCOOCHHOCTH Pa3BUTHS);

- OCO3HAHHOE MCIOJIb30BAaHUE 3HAHUSA OCHOBHBIX IPAaBWJI MOBEACHHS B IPUPOJIE
U OCHOB 3J0pOBOro o00paza >»U3HW B OpraHU3alMl COOCTBEHHOTO MPOCTPAHCTBA
KU3ZHEACITEIBHOCTU U JESATEIBHOCTH;

- BBIOOp IIEJIEBBIX U CMBICIOBBIX YCTAHOBOK B CBOMX JIEHCTBUSAX M MOCTYIKax IO
OTHOILICHHUIO K KUBOHU MPUPOJE, 3J0POBBI0 CBOEMY M OKPYKAIOIIUX;

- YMEHHE OOBSICHITH IOCIEACTBUS BIHUAHHUS MYTareéHOB, OOBSCHATH BO3MOKHBIE
IPUYUHBl HACJEJCTBEHHBIX 3a00JieBaHUM; OOBSICHATH HETaTUBHOE BIUSHUE BEILECTB
(a;mkorosIsl, HUKOTHHA, HAPKOTHYECKHUX BEIIECTB) Ha 3apOBIIICBOC PA3BUTHE YETIOBEKA;

- YMEHHE TIPEACTABISITh OMOJOTHYECKYI0 MH(POPMAIMIO B BUAC TEKCTa, TaOJMIIHI,
rpaduka, TuarpaMmbl ¥ IeTIaTh BHIBOJIBI HA OCHOBAHUU TIPE/ICTABICHHBIX JaHHBIX;

- YMEHHE aHAIM3UPOBATh U OLICHHWBATh LIEJEBbIE U CMBICIIOBBIE YCTAHOBKHA B CBOUX
JEHUCTBUSX W IOCTYNKax I10 OTHOLIEHUIO K 3J0POBBI0 CBOEMY M OKPYKAIOIIMX;
MOCIIEACTBYSI BIUSHUS (DAKTOPOB PHICKA HA 3I0POBHE YEIIOBEKA;

- YMEHHE IIOHATh, ONHUCATh W IPHUMEHUTh HA TPAKTUKE B3aUMOCBSA3b MEXKIY
€CTECTBCHHBIMU HayKamMHu — Ouoyioruei, QU3NKOW, XMMHEH;, YCTaHABIUBATH B3aUMOCBS3b
MPUPOAHBIX SIBJICHUI;
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- IOHUMaHUE CMBICIA, YMEHUE pa3iuyaTh U ONUCHIBATH CUCTEMHYIO CBS3b MEXIY
OCHOBOTIOJIATAIOIINMH OMOJIOTHYECKUMH TIOHSTUSMH: KJIETKA, OPTaHU3M, BUJI, SKOCHCTEMA,
ounocdepa;

- yMEHHE HCIIOJIb30BaTh OCHOBHBIE METOABI HAYYHOTO IIO3HAHUS B YYEOHBIX
OMOJIOTHYECKNX MCCIIEJOBAHUAX, IPOBOANTH HKCIIEPUMEHTHI TI0 U3YUCHHIO OMOJIOTHYECKUX
O0BEKTOB M SIBJICHUH, OOBACHATH pe3yJbTaThl 3KCIEPHUMEHTOB, aHAIU3UPOBATH X,
(GopMyITHpPOBATH BHIBOKI,

- yMeHue (popMyIupoBaTh TMIIOTE3bl HA OCHOBAHHUHU MPEII0KEHHON OMOJIOTHYeCcKOi
UH(pOpPMALMK U TIpeyIaraTh BapUaHThl IPOBEPKU TUIIOTE3;

- YMEHHE CpaBHMBATh OWOJOTHMYECKHE OOBEKTHI MEXIy COOOW IO 3aJaHHBIM
KPUTEPHSIM, JI€aTh BBIBOJIBI U YMO3aK/IIOUEHHS Ha OCHOBE CPAaBHEHHS,

- yMeHHe OOOCHOBBIBATh E€AWHCTBO KMBOH M HEXHMBOW MPUPOJIBI, POJCTBO KHMBBIX
OpPraHU3MOB, B3aUMOCBSI3M OPTaHU3MOB M OKpY’KalOIIeH Cpeabl Ha OCHOBE OMOJIOTUYECKUX
TEOpHI;

- IPUBOJUTD MIPUMEPHI BEIIECTB OCHOBHBIX I'PYIII OPraHUYECKUX COEAMHEHHM
KJIETKH (O€JIKOB, )KHUPOB, YTIEBOAOB, HYKJIEHHOBBIX KHUCJIOT).

- YCTaHABJIMBAThH CBSI3b CTPOCHUS W (QYHKIMH KOMIIOHEHTOB KJIETKH,
000CHOBBIBaTh MHOT000pa3ne KIETOK.

- YMEHHE BBIABIATH Mopdoorndeckre, Gru3noJornieckue, HoBEACHIECKIEe
a/lanTali OPTaHU3MOB K Cpezie OOMTaHUS M JCHCTBHIO YKOJIOTHYECKHX (PaKTOPOB.

- yMeHue (UKCUPOBaTh 3HAYCHHE ((YHKLIMHU) SKOJIOTHYECKHX TPYII OPraHU3MOB
B CTPYKTYpPE COOOIECTB U SKOCHCTEM; TIPUBONTH TOKA3aTEILCTBA HEOOXOANMOCTH
COXpaHeHHs OMOPa3HOOOpa3Us Il yCTOWYMBOIO PAa3BUTHUS M OXPAHbI OKPY/KAIOLICH CpeIbl.

- yMEHHE ONIpENEeNATh MOJETh OJKOJIOTHYECKH TPABHIBHOTO TIOBEICHHSA B
OKpY’Kalollel cpeze; OCO3HAHHO MCIIONb30BaTh 3HAHUS OCHOBHBIX IPaBHJI MOBEICHUS B
IPUPOJIC U OCHOB 3/I0POBOTO 00pa3a >KM3HU B OPraHU3aIlMU COOCTBEHHOTO NPOCTPAHCTBA
KHU3HEICATESIILHOCTH U JICITEIbHOCTH.

- YMEHHE OLICHUBATh PE3yJIbTAaThl B3aUMOJICUCTBHUS YEJIOBEKA M OKpY’KaloLEeH Cpelbl,

IIPOrHO3UPOBATHE BO3MOKHBIC TIOCICACTBHUA OCATCIBHOCTU UYCJIOBEKA JId CYHICCTBOBAHUS

OTJIEIIbHBIX OMOJIOTHYECKUX OOBEKTOB M LEJbIX MMPUPOIHBIX COOOIIECTB.
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2. KomILIeKe 0praHu3aiuoOHHO-Nearorn4ecKuX yCJa0BHii.

2.1 KanennapHo-y4eOHblii rpaduk

Ne Tema 3ansTus KonunuectBo dopma
mo | 4acoB 3aHATHUSHA
;
=
1.1 MeToabl HccllenOBaHMs B OMOIOTHH: 1 Jleknms
Ha0JII0/IeHUE HEBOOPYKEHHBIM TJ1a30M
WIH C UCTIOJIb30BAHUEM ONTUYECKUX U
WHBIX IPUOOPOB, BU3yaTU3aLUKUBBIX
CTPYKTYpP ¥ TPOIECCOB, HETOCTYITHBIX
JUISL IPSIMOTO HAaOJTIOACHHUS.
1.2 OcBoeHHe TeXHUK 1 [TpakTukKym
MUKPOCKOIIHH.
1.3 CTpyKTypHBIE YPOBHUOPTaHU3 AU 1 [IpakTuxym
’KHUBOM MaTepHUH.
CyurHocTh )KM3HU UCBOUCTBA
YKUBOTO.
1.4 Cucrematnieckoe MHOTooOpasue KuBoil | 1 [IpakTuxym
npupoabl. Teopust penieHust
M300peTaTeNIbCKUX 3a/1a.
2.1 OCHOBHBIE OHOJIOTUYECKUE 1 Jlexuus
TEOpHUH, 3aKOHBI U
3aKOHOMEPHOCTH.
2.2 CrpoeHue KIEeTKH. 1 [IpakTukym
23 OOMeH BelecTs. 1 IIpakTukym
2.4 ®oTOCHHTE3. 1 [IpakTukym
2.5 BuocunTes Oenka. 1 [IpakTukym
2.6 CpaBHEHHE TPOKAPUOT UIYKAPHUOT. 1 [IpakTukym
2.7 Bupycsl. 1 [IpakTuxym
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2.8 XpaHeHue U nepegayaHacie/ICTBEHHON [IpakTukym
UHpOpMaLUH.

3.1 becnionoe pazMHOXkeHUE. IIpakTukym

3.2 [TonoBoe pa3MHOKEHHE. IIpakTuxym

33 Ku3HeHHbIE IUKIIBL. [TpakTuxym

3.4 OpranusM Kak 1eJIOCTHAsCUCTEMA. [IpakTukym

3.5 Tkanu y pacTeHuM. [TpakTuxym

3.6 TkaHu y KUBOTHBIX. OpraHel U CUCTEMBI [IpakTukym
OpPraHOB y KUBOTHBIX.

3.7 Opransbl, CUCTEMbBI OPTAHOBY YEJIOBEKA [IpakTukym

3.8 HacnencTBeHHOCTh MM3MEHUYUBOCTD — IIpakTukym
(dyHIaMeHTalIbHBIE CBOWCTBA JKUBBIX
OpraHU3MOB.

4.1 [TonynsuoHHO-BUI0BONYPOBEHD Jlekuus
OpraHu3aluu

4.2 CrpyKTypa U JUHAMHUKAIIOMYJISILIUU [IpakTukym

4.3 BunoBoe MHOTOOOpa3ue [IpakTukym

4.4 OcHoBHbIE HampaBiIeHUS OUOIOTHYECKON IIpakTukym
IBOJIIOLINH.

4.5 OTansl U HaIIPaBJICHUAIBOIIOLNUN IIpakTuxym

YCJI0BCKaA.
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5.1 OpraHu3Mbl B OKpYyKaroLencpene. 1 becena

5.2 CBsi31 OpraHM3MOB B3IKOCHCTEME. 1 [IpakTukym
53 JlnHamuKa 3K0CUCTEM. 1 [IpakTukym
5.4 Buocdepa kak riodanbHasIKOCUCTEMA. 1 [IpakTukym
5.5 Hayxkn, nzygaronue >kM3HbHA 1 IIpakTukym

HKOCUCTEMHOM YPOBHE

5.6 CMOTp IPOEKTHBIX pabOT 1 Konkypc
(3amuTa

IIPOEKTOB)

5.7 [TnanupoBaHue MPOEKTHOMACATENPHOCTH | | Cemunap

Ha CJICAYIOMUNA YICOHBIN TTEPUO.T

2.2 YcaoBus peau3sanuy NporpamMmsi.

MaTepuajibHO - TEXHUYECKOe o0ecneveHne:

OCHOBHBIMU  yCJIOBUSIMH ~pEajM3allii TPOTPaMMBbI SIBISIOTCS HalIW4ue KaOHWHETa,
OTBEUAIOIIEr0  HOpPMaM  OXpaHbl  TPyZAa, TEXHHUKH  O€30IMacHOCTH, IOXKapHOH |
ANIEKTPOOE30MaCHOCTH, CAaHUTAPHBIM U TUTHEHUYECKUM TpeOoBaHUsAM, Mebenu (pabouunit crTod,
CTYJIbsl, pabouee MEeCTO Ie1arora), 1adopaTtopHoe 000pyI0BaHHE.

MarepuanbHO-TEXHHUECKOE 00ecTieueHue

VYuebHas ayanTopus Uil TPOBEJCHUS MPAKTHUYECKUX 3aHATHH, OCHAI[CHHAas MeOebio Ha
14 mocaouHBIX MECT, KOMIIBIOTEPHOW TEXHUKOM, JJAOOPATOPHBIM 000PYJOBaHHEM.
Pexomenryemoe yuebHoe 060pyioBaHHEe, PACCUUTAHHOE HA Tpynmy u3 14 yyamumxcs:

Ne HaumenoBanue o60pyaoBaHus KonuuectBo

1. | OnTuyeckuii MUKPOCKOII C CHCTEMOW BU3yalIu3alluu ¢ 15
TPUHOKYJISIPHBIM TyOycoM

2. | CTepeoMUKpOCKOII C CHCTEMON BU3yaIU3alui C TPUHOKYJISPHBIM | 2
TyOycoM

bokc namMmuHapHsbIi mpodecCcHoHaIbHOTO YPOBHS KJacc 3antuThl B

[LIP-60xkc ¢ Y D-o6myueHuem

Cucrema reib-J0KyMEHTHPOBAHUS C TPAHCUILTIOMUHATOPOM

IlopTaTUBHBIN TIOMUHOMETD

ISR

—_ DN = | | —

Kamepa nnst ropu3oHTaIbHOTO 31eKTpodopesa ¢ HCTOYHHKOM
MUTaHUS

&

I'enernueckuit ammumpukarop BUC

9. | 'oMoreHusaTop yHuBepcaabHbIN

10. | ABTOKI/IaB

[ |t |

11. | AHaIUTHYECKHE BECHI
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12. | PeructpaTop 6MO3IEKTPUIECKHUX MTOTEHIIUAIOB AKTUBHOCTH 1
TOJIOBHOT'O MO3ra
13. | JTaGopatopHbIe BeChl 1
14. | Boxsirast 6aHst 1
15. | Boprekc MUKpocivH 1
16. | Iuctunnstop 1abopaTOpHBIi 2
17. | ludposas nadoparopus B 00JaCTH HEHPO U TICUXO(DHU3NOIOTHI 3
YesoBeKa
18. | Heitporapuurypa 5
19. | DnexTporapauTypa 5
20. | MarauTHas Memajika ¢ HoJ10rpeBoM 1
21. | Mopo3uIbHUK [IJ11 PpEAKTUBOB 2
22. | HarpeBaTenbpHas IUINTKA 1
23. | IIpenie3noHHBIEC BECHI 1
24. | Cnektpodoromerp 1
25. | Crepunuzarop 1
26. | CymuibHBIN mKad 1
27.| Tepmocrtar 2
28. | YapTpa3ByKkoBasi MOMKa 1
29. | XomoanibHUK OBITOBOM 1
30. | Hentpudyra MEOTOPYHKITHOHATHHAS 1
31.| Uenrpudyra HacronbHas 1
32. | MukpoueHntpudyra 3
33. | UurepakTuBHas aHEb 1
34. | HoytOyxk 1
35. | MOV konwmp/mipuHTEp/CKaHEP 1
36. | BoiTspxHOM miKad 1
37. | IIpoueccop 1
38. | MonwuTtop 1
39. | Uctounnk 6ecniepeOOHHOTO MTUTAHUS 1
Hcnosb3yemoe 000py1oBaHune
Ne | o Tema 3ansaTun Mecro Hcnonb3yemoe 060pynoBanue
m\n z g NpoBeIeHUsI
e &
z 5
1.1 2 MeTonbl uccaenoBaHNS B buokBanTtopuym | MHOTOGYHKIIMOHAIBHAS

Oouonoruu: HaOMIOIEHUE
HEBOOPY>KEHHBIM TJ1a30M
WM C UCTIONIE30BaHUEM Hoyroyk
ONITUYECKUX U UHBIX
npuOOpOB, BU3yaTU3aIUs
KHUBBIX CTPYKTYp H
IPOLIECCOB, HEAOCTYITHBIX
JUTSL IPSIMOTO HAOJTIOZICHNSI.

HMHTEpaK

THUBHasAIIaHCJIb ¢ CCHCOPHBIM 3KpaHOM
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1.2

OcCBOEHUE TEXHUK
MHUKPOCKOITHH.

buokxBanTopuym

OnTr4ecknii MUKpOCKOI C CUCTEMOM
BU3YaIM3alUH C TPHHOKYJISIPHBIM
TyOycoM; CTepeOMHUKPOCKOT ¢
CHUCTEMOU BU3YyaJIU3aLIUKIC
TPUHOKYJISIPHBIM TYOYyCOM;
OOBekT

MHUKPOMETD;

Mukpockorn

y4eOHBIif;

CBeTOOUOIHBIN U TAJIOT€HHEBIN
MOAYJIbOCBEIIEHUS;

Kawmepa 'opsiena 4-

cerounas. [Ipoueccop,

Momnurop, Uctounuk
OecriepeOOHHOTO MUTAHUS

1.3

CTpyKTypHBIE YPOBHU
OpraHU3aIu KUBOU
MaTepHH.

CyILIHOCTb )KU3HHA U
CBOKCTBA )KUBOTO.

buoksantopuym

OnTr4ecKknii MUKpOCKOII C CUCTEMOM
BU3YaIM3alH C TPHHOKYJISIPHBIM
TyOycoM; CTepeOMHUKPOCKOT ¢
CHUCTEMOU BU3YyaJIU3aLUKC
TPUHOKYJISIPHBIM TYOYyCOM;
OOBekT

MHUKPOMETD;

Mukpockorn

y4eOHBIif;

CBeTOOUOIHBIN U TaJIOT€HHEBIN
MOAYJIbOCBEIICHUS;

Kawmepa I'opsiesa 4-

ceroynas. [Ipoueccop,

Momnutop, UcTouHuk
OecnepeOoHHOTO TUTaHUS

1.4

CucremaTnieckoe
MHOTroo0Opasue KUBOU
npupoabl. Teopust penieHust
M300peTaTeNIbCKUX 3a/1a.

buoxsanropuym

OnTr4eckuii MUKpOCKOII C CUCTEMOM
BU3yaJIM3alluU C TPUHOKYIISIPHBIM
Tyoycom; CTepeoMUKPOCKOII C
CHUCTEMOM BU3YaIU3aLUUC
TPUHOKYJISIPHBIM TYOYyCOM;
OOBeKT

MUKpPOMETD;

Muxkpockon

y4eOHBIN;

CBETOIMOIHBIN U TaJIOT€HHBIN
MOAYJIbOCBEILECHUS;

[Ipoueccop, Monutop,
Hcrounnk

OecriepeObOHHOTO MUTAHUS

2.1

OCHOBHBIE OMOJIOTHYECKIE
TEOPUH, 3aKOHBI U
3aKOHOMEPHOCTH.

buoksanTopuym

MHuorodyHKIIMOHAIBHAS
HHTCPAKTUBHAATIAHCIIb C CCHCOPHBIM
9KpPaHOM

HoyTroyk

2.2

CTpoeHMEe KIETKH.

buoksanTopuym

OnTu4ecknii MUKpOCKOI C CUCTEMOM
BU3YaJIU3aIUH C TPUHOKYIJISIPHBIM
Tyoycom; CTepeOMUKPOCKOII C
CHUCTEMOM BU3YaIU3aLUNC
TPUHOKYJISIPHBIM TYOYyCOM;
Muxkpockon yuebHnslii [Iporeccop,
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MouuTtop, UctounnkbecnepeboitHoro
HHUTAHUS

23

OOMEH BEILECTB.

buoxsantopuym

Muxkpouentpudyra,
HenTpudyra MHOTOQYHKIIMOHATHHAS,
IlenTpudyra HacTonpHas

24

dorocunTes.

buokxBanTopuym

OnTUYecKrii MUKPOCKOII C CUCTEMOM
BU3yaJIM3alluU C TPUHOKYIISIPHBIM
Tyoycom; CTEepeOMUKPOCKOIT ¢
CHUCTEMOM BU3YaIU3aLMKC
TPUHOKYJISIPHBIM TYOYyCOM;
Mukpockon y4eOHbIi

[Ipoueccop, Monutop, McTounnk
OecriepebOHHOTO MUTAHUS

2.5

Buocuures Oenka.

buoxsantopuym

OnTuYecKkrii MUKPOCKOIT C CUCTEMOM
BU3yaJIM3alluU C TPUHOKYIISIPHBIM
Tyoycom; CTEepeOMUKPOCKOIT C
CHUCTEMOM BU3YaIU3aLMKC
TPUHOKYJISIPHBIM TYOYyCOM;
Mukpockon y4eOHbIi

[Ipoueccop, Monutop, McTounnk
OecriepebOHHOTO MUTAHUS

2.6

CpaBHEHHE TPOKAPUOT U
HYKapHoT.

buoksantopuym

OnTu4eckrii MUKPOCKOIT C CUCTEMOM
BU3yaJIM3alluU C TPUHOKYIISIPHBIM
Tyoycom; CTEepeOMUKPOCKOIT ¢
CUCTEMOM BU3YaIU3aLMKC
TPUHOKYJISIPHBIM TYOYyCOM;
Mukpockon y4eOHbIi

[Ipoueccop, Monutop, Mctounnk
OecriepeObOHHOTO MUTAHUS

2.7

Bupycsl.

buoxsanropuym

MmuorodyHKIIOHAIBHAS
HWHTCPAKTUBHAATIAHCIIb C CCHCOPHBIM
9KpPaHOM

HoyT0yx

2.8

XpaHeHue u nepegaya
HAaCJIEICTBEHHOU
nH(pOpMaIuu.

buoksanTopuym

MHuorodyHKIIMOHAIBHAS
UHTEPAKTUBHASTIAHEb C CEeHCOPHBIM
9KpPaHOM

HoytOyk, ®numyapt

3.1

becnonoe pazMHoxeHuE.

buoxsanTopuym

MukpocKkor yaeOHbIi

32

[TonoBoe pa3sMHOKEHHE.

buoxsanTopuym

MukpocKor yaeOHbIH

33

JKi3HeHHbBIE IUKIIBL.

buokxBanTopuym

MHorodyHKIIMOHAIbHAS
MHTEPAKTHBHASIIAHENb C CEHCOPHBIM
HKPaHOM

HoytOyk, ®numaapt

34

OpranusM Kak 1eJIOCTHas
cucTema.

buokxBanTopuym

Mukpockon y4eOHbIi

3.5

TkaHu y pacTeHHil.

buoxsantopuym

MukpocKor yaeOHbIi
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3.6 TkaHU y )KUBOTHBIX. buokBanToprym | Mukpockomn yaeOHbIH
OpraHbl ¥ CUCTEMBI
OpPTaHOB y )KUBOTHBIX.
3.7 Opransl, CUCTeMBI OpraHoB | buokBanTopuym | MUKpOCKOI y4eOHBIH,
y 4eJI0BeKa Heiiporapuutypa, DnekTporapHutypa
3.8 HacnenctBeHHOCTH M buokBanTtopuym | bokc namuHapHbIN podeccnoHATEHOTO
U3MEHYHUBOCTD — YPOBHSl KJIacC 3aIlMThl BEPTUKAJIBHBIN
dbyHIaMEHTATbHBIE HUCXOISIINI OJIHOHANPaBJICHHbIN
CBOMCTBA KUBBIX (JtaMuHapHBIN) MOTOK BO3/1yXa
OpPTraHU3MOB. [TLIP-60xkc ¢ Y ®D-00myueHnem
Kamepa JUIst TOPU30HTAILHOTO
aneKTpodope3ac UCTOUHUKOM MMUTAHUS
I'enetnueckuii ammuduxkatop bUC
I'omorenusarop yHUBEpCAIbHbBIN
4.1 ITonynanMOHHO-BUI0BOT bruoxBanTopuym | bokc namuHapHbIi podeccHoHaIbHOTO
YpOBEHb OpTraHU3allU YPOBHS KJIaCC 3aIlUThI
BeprukanbHsbiit HUCXOIAIINH
OJTHOHAIIPABJICHHBII (JTaMHHAPHBIH)
MOTOK BO3/1yXa
[TI[P-60kc ¢ YD-00myueHnem
Kamepa JUIs TOPU30HTAIILHOTO
3ekTpodope3ac UICTOYHUKOM MUTAHUS
I'enernueckuit ammdukarop BUC
I'omoreHnusarop yHUBEpCAIbHbBIN
4.2 CtpyKkTypa U TuHaMUKa buokBantopuym | MHOrodyHKIMOHaIbHAS
HOMYJSINH MHTEpPaKTUBHASATIAHEIb C CEHCOPHBIM
HKPaHOM
HoytOyk, ®numaapt
4.3 BunoBoe MHOTOOOpa3me buokBanTopuym | MHOTOGYHKIIMOHATBHAS
MHTEpPaKTUBHASATIAHEIb C CEHCOPHBIM
HKPaHOM
HoytOyk, ®numaapt
4.4 OcHOBHbIE HAIIPABJICHUS buokBanTopuym | MHOTOGYHKIIMOHATBHAS
OHOJIOTHYeCKON MHTEpPaKTUBHASATIAHEIb C CEHCOPHBIM
IBOJIIOLINH. HKPaHOM
HoyTtOyk
4.5 DTanbl U HallpaBJICHUs buokBanTopuym | MHOTOGYHKIIMOHATBHAS
9BOJIIOIIMH YeTIOBEKa. MHTEpPaKTUBHASATIAHEIb C CEHCOPHBIM
HKPaHOM
HoyTtOyk
5.1 Opranu3Mel B buokBanTtopuym | Mukpockon yueOHbIH
OKpY>Karolleu cpeze.
5.2 CBs13u OpraHu3MoB B buokBantopuym | Cucrema reib-a0KyMEHTUPOBaHUS C
3KOCUCTEME. TpaHcwLIroMuHaTopoM; [lopraTtuBHBII
JIOMHUHOMETP
53 JluHamuKa 3KOCUCTEM. buokBanTopryM | MHOroQyHKIMOHATIbHAS
UHTEpaK
TUBHAsaHEb C CEHCOPHBIM AKPaHOM
HoyT0Oyk, ®numyapt
54 buocdepa xak riiodansHas | buokBanTopuym | MHOroyHKIIMOHATBHAS

9KOCHCTEMA.

UHTEpaK
THUBHAsIIAHEJb C CECHCOPHBIM SKPAHOM
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Hoyt0Oyk, ®numyapt

5.5 2 | Haykwu, u3yyaromue xu3Hb | buokBantopuym | MHOTOGYHKIIMOHAIbHAS
Ha 9KOCHCTEMHOM YPOBHE HUHTEPaK
TUBHAsaHEb C CEHCOPHBIM IKPaHOM
HoyT0Oyk, ®numyapt
5.6 2 | CMOTp MPOEKTHBIX paboT buokBanTtopuym | MHOTOGYHKIIMOHAIbHAS
WHTEPAKTHUBHASTIAHEIb C
CEHCOPHBIM IKPAHOM
HoyT0yx
5.7 2 | IlnanupoBaHue MpoekTHOH | buokBaHTOpryM | MHOTO(QYHKIIMOHATbHAS
NEeSITeIbHOCTH Ha MHTEpPaKTUBHASATIAHEIb C CEHCOPHBIM
CJIIYIOMINNA yueOHBIH HKpPaHOM
MePUOJI Hoytb6yk, ®numnyapr

Nudopmannonnoe odecnevyenmne:

Jlst oOydaromuxcsi Mo TaHHOW MPOTPaMMe MCTIONB3YETCS: IEMOHCTPAIMOHHBIIIMATEpHal
(mpe3eHTanuu), OSIEKTPOHHBIE oOpa3oBaTenbHbIE pecypchl  https://stepik.org/course/549/
(BBenenue B MOJICKYJIIPHYIO OMOJIOTHIO u OMOMEIUIINHY ),
https://stepik.org/course/401/(Heliponusle cet) u ap., a TakKKe pazJaTOUYHbIM MaTepuan |
HaTrJBIOHBIE TOCOOUSL.

Kanposoe o6ecnieuenue:

- Beicmiee neparornueckoe 00pa3oBaHUE MO HAMIPaBICHUSAM (OHOJIOTHS, XUMUS).
[llennaraes FOpuit BnagumupoBud
- OnbIT paboThI U HABBIKYU MPENOJIABAHUS B PEKUME MPOEKTHOM ACSITENTLHOCTH.

2.3 ®opmbl aTTecTANNH (KOHTPOJISA).

Busbl KOHTpoOJIA:

- BBOJHBIN, KOTOPBIH MPOBOAUTCS Tepe] HAuaIoM pabOThl U IpeIHA3HAYCH TS
3aKpeIUICHHS 3HAHUHN, YMEHUM M HABBIKOB MO MPONIEHHBIM TEMaM;

- TEKylIuH, MPOBOJUMBIA B XOJA€ y4E€OHOTO 3aHATHS U 3aKPEIUISIOMWNA 3HAHUS T10
JTAHHOM TEeME;

-UTOTOBBIH, MPOBOAUMBIN MOCJIE 3aBEPIICHUS BCe yIeOHON TPOrpamMMBl.

DopMbI IPOBEPKH PE3YIbTATOB:

- HabmrofeHue 3a JETHhMH B IIpoliecce padoThI,

- COpCBHOBAHMS,

- WHJIWBHIYaJbHBIC U KOJJICKTHBHBIC TEXHUYECCKHE TPOCKTEHI.
- ®opMBbI TOABEACHUS HTOTOB:

- BBINOJIHEHNE IIPAKTUYECKUX 3a/1aHUM;

- TBOpPYECKOE 3aJjaHKe (IIOArOTOBKA IIPOEKTA U €T0 MPE3ECHTALIMS).

WTOroBBIif KOHTPOJIb OOYyYaromUXCSd MPOBOAUTCS MO Ppe3yabTaTaM BBIIOJIHEHUS
NPaKTUYECKUX 3aJaHUi M 3allUThl NPOEKTOB (TpaBmwiia BBIOOpPA TEMBI U IPUMEpP MPOEKTa
IpeJcTaBlIeHbI B IpuiiokeHue Nel).

JlaHHas mporpaMma He NpeaycMAaTPHBaeT Bblauy JOKYMEHTa 00 00ydeHUM».

2.4 OneHOYHbIE MATEPHAJIbI

Kpurepun onieHkn paboThl 00y4aromuxcs B Kece U 03KUAaeMbIid Pe3yIbTaTOCBOCHUS
METaIpeAMETHOTO Co/IepKaHus (Kax bl MyHKT — 1 Gam):

O1ieHKa CIOCOOHOCTH — €CTh/HET.
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1. Tlonumanwue:

- TIOHMMAarIlee 4YTeHHe (dYepe3 BOIMPOCHl Ha MOHMMAaHUE — OOYYaroIIHMiics 3aaaeT
BOIPOCHI, OCHOBAaHHBIE Ha COOCTBEHHOI MHTEPIPETAIMN MaTepuaa, CoJlepKaliiue COOCTBEHHBIN
BBIBOJ] WJIA TUTIOTE3Y);

-  TOHWMalolee ciymaHue (depe3 CHocOOHOCTh K OOOOIICHHWIO U OTHOIICHHEK
JIUCKYCCHUN).

2. CopepxatenbHasi aKTUBHOCTbD:
paboTta B rpynme (CiaymiaeT, JOMOIHSET, BKIIOYCH B paboTy);

- KOMMYHHUKAIIUS C HACTaBHUKOM (CoJiepKaTesibHast, 6€3 MONBITKH MaHUITYJIS NN );

- KOMMYHHKalusi MEXIy Trpynnamu (BKJIIOYEH B OOCYXJIEHHE, BBICTPAUBAET
JUCKYCCHIO, TOTIOJTHSIET BEPCHIO CBOCH TPYIIIBI WIIK BEPCUH JPYTUX TPYIII).

3. Paznuuenue:

- BBISIBJICHHE OCHOBAHMS JJISl pa3inueHus (depe3 uaeann3aluio — BeISBIISET MPU3HAK,HA
OCHOBaHUU KOTOPOTO CTPOUTCS pa3IUYeHHUE OJTHOTO OT APYIroro);

- ¢dukcanus paznUuuid MEeXAy aOCTpakmuel W uaeadu3anuell Kak crnocodoM paboTs
(umeanuszamysi — COBOKYMHOCTh NPHU3HAKOB, OMNpENENSIONas TIeHepalbHYI0 COBOKYIHOCTb
SIBJIICHUST; aOCTPAKIHsI — COBOKYITHOCTh TPU3HAKOB, HE OMPECIISIONINX COBOKYITHOCTD SIBIICHHSI.
[Tpumep OBITOBOM aOCTpaKIIMK — «BCE PHIXKUE HATIIBICY U T.J1.).

4. CrnocoOHOCTb K CXeMaTU3aluu:
BBISIBJICHHE TJIABHOTO HA PUCYHKE (UTEHUE PUCYHKA);

I/I306pa)KCHI/Ie TJIaBHOT'O B IOHATHBIX JIA APYTUX CUMBOJIAX;

NEPEBOJ] PUCYHKA B CXEMY.
5. 1103UIIMOHHOCTB:
yaepKaHHe yYEeHHMUECKOM MO3ULMU (HE CKAaThIBAeTCs B OOMAY WM pa3fpa)xeHHe, He
HACTaWBAeT HAa COOCTBEHHOW MpPaBOTE W3 YNPSIMCTBA, HO COJEPKATEIBHO OTCTAMBAET CBOIO
TOYKY 3pCHHS).

6. CrnocoOHOCTH K pedIeKCHu:

- YTO AeJIaju;

4YeMy Hay4YUIIKCh;

KaKiUM 00pa3oM MPUILIN K BBIBOJY;
JUYHOE OTHONICHHE K mpoueccy oOydenus. OTHEIbHO paccMaTpuBaeM KpPUTEPHUH
OIICHKH JIA00PATOPHO-TIPAKTHYECKOM IeATEeTHbHOCTH.

7. Benenue mabopaTOpHOTO >KypHaja: OIMCAHHWE IIeJIeH, 3a1ad, O00OpYAOBAHHSIH
npubOpOB, METOAOB, TUIIOTE3, PE3YIbTAaThl U WX HHTEPIPETALUs, JOCTOBEPHOCTh — IPOBEpPKa
MMOBTOPAaMH, BBIBOJIBI; 0—5 GasuioB.

2.5 MeTtoauyeckue MaTepuabl

OcHoBHast (hopma 00y4eHHUS - KOMIIEKCHBIC 3aHSTHS.

Ha »rtame wm3ydeHWss HOBOrO MarepHaia HCIOJB3YIOTCS (OPMBI OOyUEHHS: JICKIIHH,
00BSICHEHUS, paccKas, IeMOHCTpAIUs, UTPbI, KOHCYJIbTAIIH;

Ha »stame mnpakTtuueckoi AESITEIBPHOCTH HCIOJB3YIOTCS (OpMBI OOydeHHs: Oeceipl,
TUCKyCCHHU, Tab0opaTOpHBIE pabOTHI, UCCIIEOBATENHLCKHUE PAOOTHI IPAKTHYECKUE PAOOTHI;

Ha sTame ocBoeHHsI HaBBIKOB HCIIOJIB3YIOTCSI TBOPYECKHE 3allaHus, MPOCKTHas padoTa,
IKCKYPCHH, o0Opa3oBaTeNbHbIC MEKITPEIMETHBIC HKCIEININH, OpTraHU3aIMOHHO-
NeSITeTIbHOCTHBIE UTPhI, BHYTPCHHUE M BHEIIHNE KOH(DEPECHIINH, 3aHIATHS-COPCBHOBAHHS,

Ha »Tane npoBepku Mmoyiy4eHHbIX 3HAHUHA HCTIONB3YIOTCS ()OPMBI O0YUECHHUS: MyOJIUYHBIC
BBICTYIUICHHSI C JIEMOHCTPALMEH Pe3yJbTaTOB Pa0OThI, MUCKYCCHH, pe(IeKCHs, MPE3CHTAINH
IPOEKTOB.

B npomecce oOydeHust Mo mporpamme UCHONB3YIOTCS pa3HOOOpa3HbIC TEIarornyecKue

26



TEXHOJIOTHH:

- TEXHOJIOTMHM Pa3BHUBAIONIETO OOYYEHHMsI, HaIpaBlIEHHblE Ha oOlee ILEeI0CTHOEe
pa3BUTHE JUYHOCTH, HA OCHOBE AaKTHUBHO-AEATEIBHOTO CIOco0a OOydeHUs, YUYHUTHIBAIOIIUE
3aKOHOMEPHOCTH Pa3BUTHSA U OCOOCHHOCTH JIMYHOCTH;

- TEXHOJIOTUM  JINYHOCTHO-OPUEHTHPOBAHHOTO OOYYEHHUs, HalpaBICHHBIE Ha
pa3BUTHE WHANBUAYAIbHBIX IMO3HABATEIbHBIX CIOCOOHOCTEH KaXkI0ro pedeHKa, MaKCUMalIbHOE
BBISIBIICHHE, PACKPBITHE U UCTIOIBb30BAHUE €TO OTIbITA;

- TexHOJIOTHH Jau(depeHITUPOBAaHHOTO 00y4eHHs, oOecrneunBaroye OOydeHHE
KaXJI0r0 00ydaronierocs Ha ypoBHE €ro BO3SMOXHOCTEH U CIIOCOOHOCTEH;

- TEXHOJIOTUM  COTPYIHHYECTBA, pEATU3YIOIIMEe JEeMOKpaTh3M, PaBEHCTBO,
NapTHEPCTBO B OTHOLICHHUSAX IeJarora 1 00y4yaromerocs;

- MIPOEKTHBIE TEXHOJIOTUU - JOCTIKEHHE LEeNH uepe3 AeTalbHYI0 pa3padoTKy
po0JIeMbl, KOTOpask JODKHA 3aBEPIIUTHCS peaIbHBIM, OCSI3a€MbIM MPAKTUYECKUM PE3yIbTaTOM,
0(OpMIIEHHBIM TEM WJIM HHBIM 00pa3oMm;

- KOMITbIOTEPHBIE TEXHOJIOTHH, (POpMUpYIOIINE YMEHHE paboTaTh ¢ HH(POPMAIHUEH,
UCCJIEIOBATENIbCKUE YMEHHSI, KOMMYHUKATUBHBIE CTIOCOOHOCTH.

B npakTuke BBICTYNAIOT pa3iu4Hble KOMOMHAIIMH STUX TEXHOJOTHHA, UX 3JIEMEHTOB.

Bonwimoe BHUMaHME yaenseTcss 00ecTeueHnI0 0€30MacHOCTH Tpyaa OOyJaronuxcst mpu
BBINIOJIHEHUH JIA0OPATOPHBIX HUCCIIEAOBAHHM, B TOM 4YHCIE IO COOJIIOJCHHUIO MPaBUII
3JIEKTPOOE30MaCHOCTH.

MeTtoe1 00pa30oBaTEeNLHON EATEIBHOCTH

[Tpu npoBeieHNH 3aHATHIA UCTIONB3YIOTCS CICAYIOIINE METOIBI:

- OOBSACHHUTEIBHO-WUTIOCTPALMOHHBIM METOJ - OOydYaroIluecsl CIyIIaloT OOBSCHEHUS
nejarora U UCIoJb3yl0T JEMOHCTPAIIMOHHBIN MaTepual;

- OBPUCTUYECKUH METOA - OOydeHHe, CTaBsIee LEeNbI0 I0Jady YYEHHKOM COo0-
CTBEHHOT'O CMbICTA, LEeNed U colep)kaHus o0pa30BaHHUs, a TaKKe Ipolecca ero OpraHu3alui,
JIMAarHOCTUKU U OCO3HAHMS;

- METOJl YCTHOTO U3JIOKEHUS, MO3BOJISIOIIMN B JOCTYNMHOM (opMe TOHECTH 0
00y4aromuxcsl CIOKHBIM MaTepua;

- METOJ MPOBEPKH, OIEHKU 3HAHUH M HABBIKOB, MO3BOJISIOUIMN OLEHUTH MEpelaHHbIe
[Ie1IaroroM MaTepuaibl U, 0 HeOOXOJUMOCTH, BOBPEMsSI BHECTH HEOOXOIUMBIE KOPPEKTUPOBKH
M0 YCBOCHUIO 3HAHUI Ha MPAKTHUECKUX 3aHATHUSAX;

- HUCCIeNoBaTelIbCKH MeTon OoOydeHMs, MAloUMid O00yJaromuMCs BO3MOXKHOCTh
MPOSIBUTH ce0sl, TOKa3aTh CBOM BO3MOKHOCTH, JOOUTHCS OIMpPEIEIEHHBIX PE3YIbTATOB;

- MeToA NpoOJIEeMHOT0 U3JI0KEHUSI MaTepuaa, Korjaa rnepes 00y4aronuMHICs CTABUTCS
HeKas 3ajjaya, MMO3BOJISIONIAsl PEIIUTh ONpPENEICHHbIN dTan mpouecca oOydeHus U MepeiTu Ha
HOBYIO CTYIICHb O0YYCHUS,

- METO/J] 3aKpEeIJICHUS U CAMOCTOATEIbHOM pabOoThI 10 YCBOSHHIO 3HAHUHN M HABBIKOB,;

- METOJl TPOEKTHOM NEeATENbHOCTH, NMpPHU KOTOPOM oOOydaromuecs A JOCTH)KEHUS
MIOCTABJICHHOW 3aJjauu, pelieHus MPoOJIeMbl COBEPIIAIOT MPUEMBbI U JICHCTBHS B ONMpEACIEHHOM
MOCIIEA0BATEIBHOCTH. DTO CHOCO0 AOCTHKEHUS LENH Yepe3 JAeTalbHYI0 pa3paboTKy MpoOiaeMbl
(TEXHOJIOTHUIO), KOTOPasl TOJIKHA 3aBEPLIUTHCS PEaJIbHBIM IPAKTUYECKUM PE3YJIbTATOM.

- JIMAJIOTOBBIM M JUCKYCCUOHHBINA METO/T;

- HWTPOBOM METOJI.

Buabl yueOHOM 1esiTeJIbHOCTH

Bce Bumbl yueOHOM M TpPAaKTUYECKOM NEATENBHOCTH B IPOrpaMME HaIpaBieHbl Ha
OCBOCHHME pa3IMYHBIX KOMOWHAIMKA TEXHOJOTUH pPabOThl ¢ HWHPOpPMANHEH, KOMITBIOTEPOM,
1a00paTOPHBIM 000pyI0BaHUEM, IIPOrpaMMHBIM o0ecrieyeHreM,  COMYTCTBYIOLICH
JOKYMEHTAlUeH 1 METOANYECKUMH MaTepHalaMU:

- pelIeHHe MOCTaBICHHBIX 33/1a4;
- TPOCMOTP M 00CYXKJeHUE yueOHBIX (PHIIBMOB, MPE3CHTAIIHNM, POJIUKOB;
- 0O0BsICHEHHE M MHTEepIpETAIHs HAaOII01aeMBbIX SBIICHHUIA;
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- aHanu3 NpoOJeMHBIX YUeOHBIX CUTYAIHH;

- TOCTPOCHUC I'MIIOTC3bl HA OCHOBC aHaJIn3a UMCIOIIUXC JaHHBIX
- MPOBCACHUC UCCIICAOBATCIIBCKOI'O SKCIICPUMCHTA,

- TIOWCK HeoOxoauMou nH(pOpMaIMK B y4eOHOM 1 CIIPaBOYHOM JIUTEpaType;
- BBIIOJHEHHUE TaO0PAaTOPHBIX, UCCIIEI0BATEILCKUX U PAKTHUIECKUX PadoT;

- TOATOTOBKA BBICTYIUICHMA ¥ JOKJIAJOB C HCIIONB30BAHHEM PAa3HOOOPA3HBIX
UCTOYHUKOB HHPOPMAIIIH.
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Hpnioxenue Ne 1

IIpaBunia Bb10Opa TeMbI IPOEKTA

CriocoObl TOCTHXKEHUS LIeJIeli HAUYMHAIOUIMMH HCCIIeI0OBATEIIMU BO MHOTOM 3aBHUCST OT
BbIOpaHHOW Tembl. HeoOXxoauMo TMMOMOYL JAETSM HAWTH BO3MOXKHBIE IIyTH, BEAYIIHE K
NOCTHKEHUIO LN, BbIACTUTh  OOUIENpUHATHIE, OOLIEM3BECTHBIE U  HECTaHAApTHBHIE,
JIbTEPHATUBHBIE; CIIEJIaTh BHIOOP, OILEHUB 3((EKTUBHOCTHKAXKIOTO Crioco0a.

IIpaBuno 1. Tema momkHa OBITH WHTEpPECHa peOEHKY, yBiedb ero. McciemoBarenbckast
pabota >pdeKxTHBHA TOJIBKO Ha JOOPOBOJIBHOI OcHOBe. Tema, HaBA3aHHAs YYCHUKY, KaKOW OBl
BaXHOW OHA HE Ka3allaCh MPETOoAaBaTeNio, He TACT T0JDKHOTO dddekTa.

IIpaBuno 2. Tema pomkHA OBITH BBIOJTHUMA, PEIIEHHWE €€ JOJDKHO OBITh IOJIE3HO
ydacTHUKaM uccienoBaHus. HaronkHyTh peOeHKa Ha Ty HIIel0, B KOTOPOW OH MaKCUMAaJIbHO
peanu3yercsi Kak HCCleNoBaTellb, PAacKpOET JYyYIIHe CTOPOHBI CBOEro HMHTEIIEKTa, MOJIYYUT
HOBBIC TIOJIC3HBIC 3HAHUS, YMEHHS ¥ HaBBIKU, — CTIOXKHAs, HO HEOOXOquMast 3a/1a4a JIsl Tejarora.

IIpaBuno 3. Tema nomkHa OBITh OPUTHHAJIBLHOM C JJIEMEHTAMHU HEOKUJIAHHOCTH,
HeoObruHOCTH. OPUTHHATIBHOCTD CIEAYET OHUMATh KaK CIIOCOOHOCTh HECTaHAAPTHOCMOTPETH Ha
TpaJULHOHHbBIE PEAMETHI U SBJICHUS.

IIpaBuno 4. Tema nomkHa OBITH TakoW, 4YTOOBI paboTa MoOryIa OBITH BBITOJHEHA
OTHOCHUTEINIEHO OBICTPO. CIIOCOOHOCTH I0ITO KOHIIEHTPUPOBATH COOCTBEHHOE BHIMAHKUE HA OJTHOM
00BEKTE, T. €. JOJITOBPEMEHHO, LIEJIEYCTPEMIIEHHO padoTaTh B OJJHOM HAINpPaBJICHUH, Y UIKOJIbHUKA
OTpaHUYEHHA.

IIpaBuao 5. Tema nomkHa ObITH JOoCTymHOM. OHA MTOJDKHA COOTBETCTBOBATH BO3PACTHBIM
OCOOCHHOCTSIM JeTell. DJTO KacaeTcs HE TOJNBKO BBIOOpa TEMBI HCCIEIOBaHUS, HO U
dbopmyIupoBKH U 0TOOpa Marepuana ajs ee pemenus. OIHa UTa )kKe MpodIeMa MOXKET PEIIaThCst
Pa3HBIMH BO3PACTHBIMU TPYIIIAMH HA PA3IMYHBIX 3TArax o0ydeHws.

IIpaBuno 6. Coueranue >xelaHUN W BO3MOXXHOCTEH. BpiOmpas Temy, mnemaror JODKEH
y4ecTh HalM4Ke TpeOyeMbIX CPEIICTB U MaTepUajoB — UCCIeN0BaTeIbcKol 0a3bl. Ee orcyrcTBHE,
HEBO3MOXKHOCTh COOpaTh HEOOXOJMMbIE JaHHbIE OOBIYHO NPHUBOJAT K TOBEPXHOCTHOMY
pEUIEHUI0, TOPOXKAAIOT '"MycTOCHOBUE". DTO MeEHIaeT pPa3BUTHUI0O KPUTUYECKOTO MBIILUICHUS,
OCHOBAaHHOTO Ha JI0Ka3aTeJIbHOM HCCIIEIOBAaHUH U HAJICKHBIX 3HAHUSX.

IIpaBuiio 7. C BEIOOPOM TEMBI HE CTOUT 3aTATMBATH. BONBIIMHCTBO yyaIuXcsl HE UMEIOT
MOCTOSTHHBIX MPUCTPACTUM, UX HHTEPECHhl CUTyaTUBHBI. [losTOMYy, BHIOMpasl TeMy, IEeHCTBOBATh
cienyeT ObICTpPO, TOKa UHTEpPEC He yrac.

IIpuMepsI TeM NPOEKTOB
Memnnunga. @apMarieBTHYECKas IPOMBIIICHHOCTD

1.  IlepcekTUBBI HCMOIB30BAHUS T€HHO-MOAU(PUIIMPOBAHHBIX OPTAaHU3MOB IS HYXKI
TPAHCIUIAHTOJIOTUHU

2. Cucrtemsl JIHK-auaraocTukm.

3. Meauko-reHeTuYeCcKoe KOHCYJIbTUPOBAHUE

4.  Meronpl reHHOW NHXEHEPUHU.

5. [Tpou3BOICTBO BUTAMHHOB, aMHUHOKUCIIOT,AHTUONOTHUKOB.

6. Pa3Butme mpowusBoiacTBAa OuompenaparoB AN IUATHOCTHKH, JIEYCHUS U

PO HITAKTUKH COLMATIBLHO 3HAaYUMBIX 3a00JeBanuii B Poccun u 3a pyGexom.

7. Co3maHue TEOPETHYECKUX OCHOB OTHO- M aAHTPOIMOTEHETHKH Kak 0a3bl s
pa3paboOTKH HOBBIX METO/IOB IMarHOCTUKHU U JICYCHHUsI, COXpaHEHUsI TeHO(OoHAA.

8.  I'ennas tepanus. ComaTrueckasi reHHas Tepanus. 3apoIblleBas TeHHas Teparusl.

9.  Pa3MHOXeHHME JIEKapCTBEHHBIX pacTeHud invitro [lumeBas NTPOMBIIUICHHOCTb.
Cenbckoe X035HCTBO

10. T'enHO-MOAM(HULIKMPOBAHHBIC OPTAHU3MBI B HAILICH KU3HU.

11. Buonornyeckue 100aBKH B MUIIEBON MPOMBIIIJICHHOCTH.

12. CoBpeMeHHBIE OMOTEXHOJIOTUH B CEIBCKOM XO3SIHCTBE.
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13. Co3ganHue U UCTIONTB30BAaHUE OMOTIECTHUIIHIOB.

14.  OcoGeHHOCTH IPOU3BOJICTBA OHOTYyMYCa.

15. CoBpeMeHHBIE AaCHEKThl HMHXEHEPHOW HSH3UMOJIOTMM U  TIEPCIEKTHUBBI €€
UCIIOIb30BaHMUS.

16. TpaHcreHHble pacTeHUS U )KUBOTHBIE.

17. IluraTenbHblE Cpeabl U PEKUMBI BbIpAIIUBaHUS.

18. TIIpou3BOACTBO KOPMOBOTO U TMHIIEBOrO0 O€lika HAa OCHOBE OWOKOHBEPCHH
PaCTUTEIBHOTO CHIPBS.

19. Pa3paboTka ¥ BHEIpPEHHE OKOJOTUYECKH YHCTOW CHCTEMBI OHOJOTHYECKOTO
3eMJIeeusl.

buorexuonoruu B 3xogorud. OxpaHa OKpyKaromiei cpeanl

1. DBHOTEeXHOJIOTHH U PEIICHUE YKOJIOTHIECKUX TPOOIEeM.
2. MHcnonws3zoBanune OMOTEXHOJIOTHI MPU MOHUTOPUHTE OKPYKAIOIIEH CPEIbI.

3.  OumcTKa BOIBI C ITOMOIILI OMOTEXHOJIOTHIA.
4. Hcrnonb30oBaHHWE OTXOJOB CEJIBCKOTO XO3SWCTBA ISl PEIICHUS HSKOJIOTMYECKUX

buonornyeckas ouncTka TBEPABIX OTXOOO0B.

DKOJOTHYeCKHe MPOOIEMbl, TOPOKIAEMbIe TPAHCTEHHBIMU OPraHU3MaMHU.
Kpuocoxpanenue reHodoH/1a )KUBOTHBIX U PACTECHUH.
9. buoTrexHOIOTHH B pEIICHUH MPOOJIeM OM00E30IMacHOCTH
10. CoxpaHeHue U palMOHAIBLHOE HUCIIOJNIb30BAHWE T€HETHMUECKHX PECYPCOB KaK OCHOBBI
pa3BUTUSI OMOTEXHOJIOTHH.
11. Cozpanue 6a3 JaHHBIX U METOJIOB MOHUTOPHHTA U YCTPAHEHHUsI OMOJIOTHYECKUX YTPO3
9KOCUCTEMaM

5
6. Ponb OMOTEXHOJOTHUH B 3aIIUTE U 030POBJICHUHN OHOCHEPHI.
7
8

Duepreruka. Kocmoc. buonndbopmarnka

12. Kocmuueckast OMOTEXHOJIOTHS.

13. BHOTEXHOJIOTHH B 3HEPTETUKE.

14. TlepcniekTUBBI BKIIOUEHHUS OWOATaHOJIAa W OWOAM3EN B CTPYKTYPY TOILUTUBHOTO
OaraHca cTpaHbl

15. BHenpenue HOBEHIIMX JOCTIKEHHUH B chepe TEHOMUKH U OMOMH(POPMATHKH.
16. Co3pmanne MaTeMaTHYECKUX MOJEIEH JKHUBOM KJIETKH W HMX HCIHONL30BaHHUE I
penieHust MPUKJIATHBIX 3a/1a4

OTUYECKHUE ACTICKTBI

1. DTuyeckue aCeKThl KIIOHUPOBAHUSI OPTaHU3MOB.

2. IIpobrema uctonb30BaHUS TEHETHICCKON HHPOPMAIIUH.

3. Ilpobnema KoMMepIMANH3AIMK OOJACTH TPUMEHEHUS TEHHBIX TEXHOJIOTUH U
UCIIOJIb30BaHUs TeHETHYeCKOW nH(OpMaLuu

4. Heiipobuonorus u GpU3NOIOTUS

5. HccnenoBanue n3MEeHEHHI B pabOTe cepia Mo IeHCTBHEM (PU3NUECKOHHATPY3KH.

6. HccnenoBanue 3aBUCUMOCTH MapameTpOB 3IEKTPOMHUOTPAMMBbI OT CHJIBI U CKOPOCTH
COKpAIICHUS MBIIIIIHI.

7. OmpeneneHue BpEeMEHHU MPOXOXKIECHUS HEPBHOTO HUMITyNbCa 4yepe3 pedIeKTOPHYIO
YTy ¥ PEaKIMU Ha BHEIITHUE CTUMYJIBI.

8. OmnpeneneHue BpEeMEHU pEaKUMM BPEMEHHOTO pa3pelIeHUs Pa3jiudyHbIX CEHCOPHBIX
CHCTEM.

9. BnusHWEe  pa3NUYHBIX  CBETOBBIX W  3BYKOBBIX  CTHMYJIOB Ha  PUTMBI
AIIEKTPOIHIIE(DHATOTPAMMBI.
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