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Paznen 1. «k KoMIieke 0CHOBHBIX XapaKTEPUCTHK
o0pa3oBaHusi: 00beM, coJep:KaHue, IVIAHUPYeMble Pe3yJIbTAThI»

1.1. llosicHUTEILHASA 3aNIMCKA.

HanpaBjeHHOCTH NPOrpaMMbl

[Iporpamma «buouHXeHepus» HallpaBlieHA Ha MOJy4YyeHHE O00YYaroIUMUCS
TEOPETUYECKHUX U MPAKTUYECKUX HABBIKOB B 00JIACTH OMOJIOTHH, a TAKXKE MEePEAOBBIX
3HAHWH U MPAKTUYECKUX HABBIKOB B 001aCTH OMOTEXHOJIOTUN U HEHPOTEXHOJIOTUH.

B npouiecce nmpoBeneHus 3aHATHI 00yyaromyecs JOMKHBI TOJYYUTh HABBIKH
noucKa MH(OpMAIUU MO0 UHTEPECYIONIEH TeMaTUKe, pElICHUsI TTOCTABJICHHbBIX 3a/1ay,
onMpasch Ha 3HaHHE (UIUYECKUX 3aKOHOB U (PU3MOJOTMYECKUX SIBICHHM,
pPEruCTpalliid M UHTEPNPETALNN PA3JIMUYHBIX CUTHAJIOB, UMEIOIMNX OHOJOTHYECKYIO
MIPUPOJTY, & TAKXKE BBIMOJHUTH MPOEKTHYIO PabOTy MO BHIOPaHHOI TEMAaTHKE.

B mpomecce mnonydyeHus 3HaHUK, oOydaroludecss HayyaTcs MPaBHIbHO
CTaBUTh I1I€JIM, TUIAHUPOBATh HauOoJiee palMOHAJIbHBIE MYyTH WX JOCTHXKCHUS,
CaMOOPTraHU30BbIBATHCS M OPTaHU30BBIBATH JAPYTUX JJIsI PEIICHUS! MOCTaBJICHHBIX
3a/a4, JIOCTUraTh MPAKTUYECKH 3HAUYUMBIX OOIIECTBEHHO IOJIE3HBIX PE3YJIhTaTOB,
MIPUMEHSTh NHKEHEPHBIE MOX0/Ibl B PEIICHUU MMOCTABICHHBIX 3a/a4.

[Iporpamma cmocoOCTByeT NPUOOMICHUIO YYalIUXCA K  YIUIYOJICHHOMY
U3YYCHUIO OHOJIOTUM M OKOJOOHMOJOTHYECKUX JUCHHUILUINH, OHOJOT0-MHXKEHEPHBIM
3HaHUSIM B 00JIACTU HWHHOBAIMOHHBIX OMOTEXHOJIOTHM, COJCHCTBYET pa3BUTHUIO
TEXHUYECKOTO MBIIUICHHUS.

JIaHHBIN KypC SBIISIETCA IPUKIATHBIM, HOCUT ITPAKTUKO-OPUEHTUPOBAHHBIN
XapakTep M HaMpaBieH Ha OBJAJICHUE YYAIIMMHUCSI TEXHOJOTHH 00paboTKH
paziuuHbIX BHUJOB HHGMopManuu. OOydeHHe 1O JaHHOW MporpaMMme CO3/aeT
OJIarONpUSITHBIC YCIOBUS [ MHTEUIEKTYaJlbHOTO M JYXOBHOTO BOCHUTAHUS
JTUYHOCTHU pebeHka, COLUAIIBHO-KYJIBTYPHOIO " poheCCUOHAIBHOTO
CaMOOTIPENICJICHUSA, PAa3BUTUA TO3HABATEIIBHOM AKTUBHOCTM W  TBOPYECKOU
caMOpeaIN3aIuy y4aluxcsl.

AKTYaJIbHOCTh MPOrpaMMbl COCTOUT B TOM, YTO OHa COCTaBJICHA C Y4E€TOM
COBPEMCHHBIX TOTPEOHOCTEH PBHIHKA B CHENHUAINCTaX B 00JACTH OMOTEXHOJIOTHIA.
YuuthiBaeTCsI U MEXIUCIUIUIMHAPHOCTH  OuWoTexHojoruu. lIpemycmorpeHo
npuoOpeTeHne 3HaHUM U 0a30BBIX HABBIKOB B 00JIACTU MPUMEHEHHUS OMOTEXHOIOTHI
B Pa3IMYHBIX OTPACISIX MNPOMBIIUIEHHOCTH, MEIUIIMHE, DHEPreTHKE, aBUALUU U
KOCMOHABTHKE.

JlaHHas mporpaMMa JaeT BO3MOKHOCTb YYallUMCSI TBOPYECKU MBICIHUTD,
HaXOJUTh CAaMOCTOSITEJIbHbIE WHJIUBUAYAJIbHbIE PEIICHUS, a MOJTYYECHHbIE YMEHUS U
HaBBIKU MIPUMEHSATH B )KM3HU. Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEN TaK e MOMOTaeT
B MTpo(eCCUOHAIBHOM OPUEHTAIIMH TIOJIPOCTKOB.

HoBu3Ha mnporpaMmbl 3aKiIO4aeTcsi B COBMEIICHUU JICKIIMOHHOM W
MPAKTUYECKON YacTel 3aHATHS, B aKTUBHOM BOBJICUCHHH YYalllUXCS B 00CYXJICHUE
TeM, NpOoOJeMaTUKU, W WHAUBUIYAIbHBINA, M KOJUICKTUBHBIA MOAXOJ B IOUCKE
OTBETOB Ha BOIPOCHI.



Ilenarornyeckasi nejiecoodpa3HoCThb

[Iporpamma mo3BossieT THOKO MOAXOTUTH K XapaKTepy 3aHATHS, OCHOBBHIBASChH
Ha BOIpOcax, HanboJyiee aKTyadbHBIX JUISl yYAIIUXCS B HACTOSIIUNA MOMEHT. 3aHATHUS
npoxoasT B kabuHeTe «buonmkeHepus», rie CO3/aHa MHTEPAKTUBHAS OOydaromias
cpena, npuoOIMKEeHHas! K MPOPECCUOHAIBHOM.

OtanvuTebHAsA 0CO0EHHOCTD

OmnwuceiBaemas o0pa3oBaTenbHas MPOrpaMMa HHTETPUPYET B ceOe TOCTHKEHUS
COBPEMEHHBIX HalpaBlIeHUH B o00JacT OHOJOTUM, OMOTEXHOJOTHH, a TaKxKe
HEUPOTEXHOJIOTHM.

3aHMMasCch IO JAHHOW ©porpamme, oOydaromuecss JOJDKHBI TMOJYYUTh
HEepeIOBblE 3HAHMUS B INEPEUYUCICHHBIX O00JACTAX, YMETh IUIAHUPOBAaTh MU
pealln30BbIBaTh KOHKPETHBIE UCCIIENOBATEIbCKUE U MPUKIAIHBIE 331a4d, TOHUMATh
pOJIb  HAyYHBIX HCCJIEIOBAaHMM B  COBPEMEHHOM MHpPE U  3HAYMMOCTh
MEXIYHAPOJIHOTO COTPYTHUYECTBA.

[IpakTrdeckne HaBBIKKM PabOTHl, OOydYalOImUecs MOTYT TMOJYYUTh Ha
pa3IMYHBIX BUIAX COBPEMEHHOTO oOopynoBanus. [Iporpamma mpemycmaTpuBaer
0TOOp MOTHUBUPOBAHHBIX JIE€TEH ISl y4acTUsl B COPEBHOBAHUSIX DPETHOHAIBHOTO M
0o0J1e€ BBICOKOTO YPOBHSI.

Aapecar nmporpamMMsl
[IporpamMma oOpueHTUpOBaHAa Ha JOINOJHUTEIBHOE OOPa30BaHME YHALIUXCS
CpPEIHETro U CTapIlero mkoiIbHOro Bo3pacrta (10-17 ser).

YpoBenb mnporpaMmbl, 00beM M CPOKH peajJu3alid IPOrPaMMBblI.
[Iporpamma mpemycmaTpuBaeT 0a30Bblii  ypoBeHb 00yueHus. [Iporpamma
paccuntana Ha | rox oOydenusi. Bcero Ha m3ydeHwe mporpamMmbl oTBoAuTCs 144
yaca.

®opmbl 00y4eHUs.

®dopma 00ydyeHUst OuHasA, JUCTAHIMOHHAS.

PexxuM 3aHATHIL:

3aHsATHUSI MOTYT MPOXOAUTH M0 2 yaca 2 pasa B Hejento. [IpoaomKuTeIbHOCTh
OJIHOTO aKaJEMUYECKOTO yaca Mpu O4HOH (hopme 0OydeHus: cocTapisieT 45 MHUHYT,
MIpU TUCTAaHIIMOHHOM opme 00yueHust — 30 munyT. [lepepsiB — 10 MUHYT.

Oco0eHHOCTH OpraHu3anuM 00Pa30BaTeJIbLHOI0 MPoLecca 3aKIYaloTCs B
TOM, YTO B HEH TeOopeTHYecKas 4acTh IOCIEIOBATEIbHO CBS3aHa C MPUKIIAIHOU
NeSATEeIBHOCTHIO, (pakTHUYeCcKn meperuieTaeTcsi ¢ Hel. [Iporecc 00yueHus BHICTPOEH B
paMKax JIeATCIIbHOCTHOM TapagurMbl  00pa3oBaHMs. Y4eOHO—METOAUYCCKHMA
Martepuall MPeACTaBICH Ha OCHOBE PEaIbHOM WJIM CMOJICIMPOBAHHOW CHUTYyallWU,
cojieprKallie mpoosieMy W PEeKOMEHAAIMU TI0 €€ PElICHUI0. YYalluecss UCCISAYIOT
CUTYyaIlMI0, pa3OoUparoTCsa B CyTH MpoOJieMbl, MpeasiaraloT BO3MOXHBIE PEIICHHS
(MHXeHepHbIe pa3pabOTKHW WM YCOBEPIICHCTBOBAHMS YCTPOMCTBA) U BBIOUPAIOT
Jy4IIee U3 HUX.



1.2.I1esb ¥ 321a4M MPOTPAMMBI

Hean

dopMupoBaHue y 00ydaronuxcs 0a30BbIX KOMITETCHIIUNA B 0071aCTH OMOJIOTHN
1 OMOTEXHOJIOTHH, PACIIUPEHUE U YTIIYOJICHHE MEXMPEIMETHBIX 3HAHUN, pPa3BUTHE
HAaBBIKOB HU300pETATEILCKON NS TEIIEHOCTH

3agaun:

oOpa3oBareJibHbIE:

e cdopmupoBaTh 0a30BbI€ TECOPETUUYECKUE 3HAHUA B 00JACTH OHOJOTUU U
OHMOTEXHOJIOTUH;

® pa3BUTh  OWUOJOTHYECKM  OPUEHTHUPOBAHHOE U  OOYCIIOBJIEHHOE
OMOJIOTUYECKUMH TTO3HAHUSIMU MBIIIJICHUE;

HAyYUTh MPUMEHSATH 3HAHUS OMOJIOTUN B TTIOBCETHEBHOM KU3HHU.

JIMYHOCTHBIE:

® , YyBCTBO T'OPJOCTH 32 JOCTIKCHHSI OTEYSCTBEHHON HAYKU M TEXHUKH;

e cdopMHpPOBATH HABBIKM KOMAHJIHON paOOThI U MyOJIUYHBIX BBICTYILJICHUH;

® HAyYUTh UCKATh HH(POPMAIIUIO B CBOOOTHBIX HCTOUHHUKAX;

e chopMHpOBATh HABBIK BIAJACHUS TEXHUYCCKUMU CpPEACTBAMH H
IporpaMMamu JiJis OpraHu3aliy yIaJIeHHOTo Mpoliecca 00yueHus;

® pa3BUTh YMEHHE pabOTaTh AUCTAHIIMOHHO B KOMaHJAEC W MHAUBUAYAJILHO,

BBITIOJIHATD 33/IaHHSI CAMOCTOSITEIFHO U KOJUIEKTUBHO OECKOHTAKTHO;
Pa3BUTh HaBBIK UCIIOJIH30BAHUS Pa3TUYHBIX ITHTEpHET HCTOYHUKOB B

00pa3oBaTEIbHBIX HENISIX

MeTanpeIMeTHbIE:

e (hopMHpPOBATH HHTEPEC K HAYYHBIM M TEXHUYCCKUM 3HAHUSIM;

e (¢opmupoBaTh YYEOHYI0O MOTHBAIMIO W MOTHBAIUIO K TBOPYECKOMY
TIOWCKY.

1.3. Conepxxanmne nmporpaMmsl
Y4eOHBbIN MIaH

Ne HanmeHnoBanue pa3aesioB, TeM KOJIMYeCTBO 4YaCOB DopmbI
aTTeCcTAUMU/KOHT
Bcero | Teopwus (IlpakTuka| poas
1. BBoanoe 3anstue. TexHuka 4 4 0 [Tenarorunueckoe
0€30MMacHOCTH. HaOJII0IEHUE

2. CTpyKTypHBIE YPOBHU 28 8 20 MPE3ECHTALMS
OpraHU3aIH )KHBOW MaTepUH U
COOTBETCTBYIOIINE UMOOTIACTH

HAaY4YHBIX 3HAHUU
3. MonexkynspHO-TeHeTUYECKUI 1 28 8 20 MPE3CHTAIHS




KJIETOYHBIA YPOBHH OpraHHU3allun
YKUBOUW MaTepuu

Opranu3MeHHbIH YPOBEHb 28 8 20 MPE3CHTALIMS
OpraHu3aIK KU3HU

[TomynsIIMOHHO-BUIOBOM YpOBEHB | 28 8 20 MPE3CHTALIMS
OpraHu3aIH
DKocucTeMHBbIH (OHOTeOIeHOTH- 28 8 20 IIpe3eHTALNS

YeCcKHitn 0nocdepHbIil) ypOBHU
OpTaHH3aINH KU3HH

UTOTO 144 |44 100

Paznea 1. OcnoBbl 3HaHuii. TeopeTnueckne cBegeHus (4 4)
Teopus: 3nakomcTBO ¢ rpynnoil. [lnan pabotel oObenunenus. MHCTpyKTax
N0 TeXHMKE Oe30macHOCTH U moxapHoil Oe3onmacHoctu. IlpaBuna paboThl ¢
aNeKTpudyeckuMu npudopamu. [IpaBuia noBeneHus B 1a0OpaTOpuu U Ha MEpEMEHE.
Uctopus 6uonoruu. CBsi3b ¢ APyrUMU HAyKaMH.

Pa3znes 2. CTpyKTypHbIEe YPOBHU OPraHU3ALMH )KUBOIl MaTepuu U
COOTBETCTBYIOLIHE UM 00J1aCTH HAYYHBIX 3HAHMIA (28 u)

Teopus: YpoBHU OpraHM3aIiuy KUBOW MaTepUU M 00JIACTU HAYYHBIX 3HAHUM
3ajau W TEPCHEKTUBHBIC HANpaBJEHUS COBPEMEHHOM Ouosiorun Meromasbl
WCCIICIOBaHUST B OHOJIOTMH: HAOJIOJICHUE HEBOOPYKEHHBIM TIJIa30M WA C
WCTIOJb30BAaHUEM ONTHUYECKUX W UHBIX MPUOOPOB, BU3YyATU3ALMS )KUBBIX CTPYKTYp U
MPOIIECCOB, HEJOCTYMHBIX JIJISl IPSIMOTO HAOIIOACHUS

IIpaktuka: Ilomstme mnpoekra. Crpyktypa mpoekra. IlocTtaHoBka
n3o0peTaTeabckux 3aaad. M3o0perarenbckas pa3MuHKa. TexHuka 0€30MacHOCTH MpU
pabote B Oumosornueckou yradoparopuu. HaBbiku HAOIIOEHUSI C MCIIOJIH30BAHUEM
ONTHYECKUX TpuOOpoB: pabora C Jymod, MHKpockormoM. (OcCBOEHHE TEXHUK
MHUKpOCKONIMHA.  YUreHwe  MuKporpenaparoB.  M3rorosieHue  mpocternmmx
MHUKPONPENapaToB.

Pasnen 3. MoJsieky/JIsIpHO-TeHEeTHYECKHMII M KJIETOYHbIN YPOBHH
OpraHu3anuu KuBoii marepuu (28 1)

Teopus: KinerouHoe CTpoeHME JKHMBBIX OpPraHW3MOB. XUMHUUYECKUN COCTaB
XUBOM Marepuu. OpraHuyeckue U HeopraHuueckue BemiectBa. MHbopmarmonnbie
OMOMOIMMEPBI U UX POJIb B KUZHEIEATEIbHOCTH KIETKH CTPYKTYypHbIE KOMIIOHEHTHI
KJIETKH ¥ UX (QyHKIMOHaNIbHbIE B3aumonaeicTBus. [Ipocras reomerpus. Ourypsl Ha
mwiockoctd. OcHoBHble (opmynsl  Hekierounsie ¢opmbl ku3HU. Bupycsl u
Oaktepuogaru. OOMEH BEUIECTB U DHHEPruM B KiIETKe. ['eHeTHdyecKuil Kof.
JKu3HEHHBIA UKII KIETKU. [[eJIeHne KIETKH — OCHOBaPa3MHOXKECHHS.

[IpakTuka: M3yueHne MUKponpenapaTtoB KJIETOK pacTECHHM, KUBOTHBIX, [PHOOB

u Oakrtepuii. CaMOCTOSTENFHOE H3TOTOBICHHUE MHUKpOIpenapaToB. BpiOop TeMbl
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npoekTa. [louck u cucremaruzauus undopmaiuu. [Ipakruueckre paboThl ¢ MOJENBIO
JHK. AnropuT™ NOpOEKTHUPOBAHUSA TEXHOJOTMUYECKOM CHUCTEMBI. JleKoMMO3UIIus
aprnenusi. Hayunoe omumcanue. OreHka 1eaecooOpa3HOCTH HCCIENOBAaHUS U
HCTIOJTHUMOCTUAKCIIEPUMEHTA.

Pa3nen 4. OpraHu3MeHHbI YPOBeHb OpraHu3anuu ;xu3uu (28 u)

Teopusa: ba3zoBbiii  ypoBeHb CTapToBbli  ypoBeHb OJHOKIETOYHBIE U
MHOTOKJIETOYHbIE Opranu3mbl. OcoOb KaK eAMHMIA XU3HU Ha OPTraHW3MEHHOM
ypoBHE. TKaHUW, OpraHbl, CHUCTEMbl OpPraHoB. TKaHM y pAaCTEHUH MU KUBOTHBIX.
Opranbl U cucTeMbl OpraHoB opranusma. [Ipouecchl xusHenesrenbHOCTH. OOMeH
BelecTB. Perynsinus mponeccoB sxusHenestenbHocTH. ['omeocras. OcoOeHHOCTH
CTPOCHMUSA JKU3HEIEATEIIBHOCTM W MPEACTABUTEIEH LApPCTB JKUBOM IPUPOJBL.
Oprannsm Kak LEJIOCTHAs cCHCTeMa. Perynsuus mpoueccoB KU3HEAEATEIBHOCTH Y
KUBOTHBIX M 4enoBeka. JKW3HEHHBbIE LUKIBI OpraHu3MoOB. Pa3MHOXEHHE Kak
XapaKTEepHBIM MPU3HAK KUBOTO. POPMBI pa3MHOXKEHHS OpraHn3MoB. CpaBHUTEIbHAS
XapaKTepUCTHKa OECrojoro W MOJIOBOro pasMHOkeHHs. [loHsaThe o0 OHTOreHese.
HacneacTBEHHOCTh M M3MEHUYMBOCTh — (DyHIAMEHTaJIbHbIE CBOWCTBA >KHMBBIX
OpraHu3MOB. 3aKOHOMEPHOCTH HACIEIOBAaHMUS NPU3HAKOB. (OCHOBBI T'€HETHKHU.
Teopus BepositHocTeil. CoObiTre. [loHsiTHE BeposATHOCTH. 3aKOHOMEPHOCTH
M3MEHUYMBOCTH. MoaupukanuoHHass W MyTalMOHHAs HW3MEHYMBOCTb. 3aJlayd U
OCHOBHBIE METOJBl CEJIeKUUU M OuoTexHoioruu. OCHOBHBIE HaNpaBiICHUS
OMOTEXHOJIOTHH.

IIpakTuka: 3HAKOMCTBO C KJIETOYHOM TexHoJioruel. KymnbTypanbHas mnocyna,
KyJIbTypalibHast cpena. OOcykaeHHe TEeXHUK coOMofeHus crepuiibHocTH. CocTaB
nuTarelbHOl cMecH. Pabora ¢ mamuHapHBIM O0KcoM. ToHKkHe cpesbl. OkpalmBaHue
obOpasuoB. Breigenenne JIHK w3 knerok pactenuit. W3yuenue mporieccoB
KHU3HEACSITEIbHOCTH PACTEHU, dKUBOTHBIX U rpuOoB. [IprMeHeHne OHOIOrHUecKux
CUTHAJOB B TMPAKTUYECKUX HCCIECAOBaHMUAX. KOKHO-raJpBaHUYECKasl pPEaKUusl.
Onexkrpomuorpadus. Mcciaegoranue paboThl cepala.

Paznen 5. [lonyasiinoOHHO-BUI0BOH ypoBeHb opranu3anun (28 u)
Teopus: ba3zosslii ypoBeHs. [loHsaTusa Bua v nonymnsauus. Ilomynsauuonsas
CTPYKTypa
Buna. CTpyKTypa W JuHaMHMKa nonyisinuu. Teopuss MHOXkeCTB. IIpakTmueckoe
npuMeHeHue. [lonynsauun Kak 37€MEHTapHbIE DBOJIOLUOHHBIE €IUHULBL. [ UIIoTe3s!
ITPOUCXO0XKICHUS KU3HU Ha 3emiie. OCHOBHBIEATAIBI 3BOJIIOLUHA OPraHUYECKOI0 MUpa
Drarnbli HaMpaBJICHUS 3BOJIIOIMHK YejoBeka. byayiiee Buaa Homosapiens.

[Ipaktuka: Pemenue mpoOnemHoit 3amaun. I[logroroBka W ywyactue B
«xoHbpepeHIn crenuanucToB». Jlopabotka mpoekToB. O6cyxknaenue. [loBropHas
nopaboTka TMpoeKkTa. 3HAKOMCTBO C pabOTOW TEHETUYECKOTo aHalu3aTopa.
Brigenenue JIHK.

Pa3znen 6. IxkocucreMHbii (0MOreoneHOTHYECKU M OMoc(hepHbId) YPOBHU
OpraHu3anuu Ku3Hu (28 4)
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Teopus: ba3oBblii ypoBeHb. OpranusMel B okpysxatomiei cpeae. Cpeasl )KU3HU
U ajantanuyd K HUM opraHus3MmoB. I'pa¢el. Harnsanoe onucanne. OCHOBHBIE THIIBI.
CBsi3u opranu3MoB B 3kocucteme. CTpyKTypa 3KOCUCTEMBI. J[BH)KEHHE BEIIeCTBa U
SHEpruu B sKkocucreMe. CaMoperyisiuuss 1 TOMeOcTa3 3KocucTeM. MCKycCTBEHHbIE
skocucteMbl buochepa kak rinobampHas skocuctema. CTpykTypa Ouocdepsl.
[Tpo6nembl oxpanbl cpeabl oouTanus. buonnnukamus u 6uorectupoBanue. OUnCTKa
CTOYHBIX BOJA. buopasnoxxenne wmarepuasnioB. Hayku, wH3ydarolmme XU3Hb Ha
HSKOCHCTEMHOM YPOBHE: DJKOJIOTHs, OHOTeOleHONorTus, Y4YeHue o Ouocdepe,
KOCMHUEecKas Ouosiorusi, reorpagusi.

IIpaktuka: M3ydeHue napamMeTpoB OLICHKH OKpYXKarolen cpeasl. TecT-cuctemsl Ha
TOKCHUYHOCTb, 0€30I1aCHOCTh. 3HaKOMCTBO C paboroil Omopeakropa. IloaroroBka k
npe3eHtauun npoekrta. [IpeseHtanmus mnpoekta. ONBITBI ¢ OMOpa3IOKEHUEM
MaTepuasoB (B IPOEKTHOU JESTEIbHOCTH).

1.4. Ilnanupyemblie pe3yabTaThbl

IIpeamMeTHbIE pe3yabTaThl
OOyuaromuecs HayyaTcs:
-PacniozHaBate Oumosornyeckyro mpoOJIEMaTUKy 3a pEaJbHBIMH CHUTYalUsIMHU,
MpUMeHsA 0a30BbIEHAYYHBIE METO/IbI IO3HAHUS.
-IloHMMaTh aKTyalbHOCTh HAYyYHOTO OOBSICHEHUS OHOJIOTMYECKHX (aKToB,
IIPOLIECCOB, SIBJIICHUI,3aKOHOMEPHOCTEM, MX POJIM B KU3HH OPraHU3MOB U YEJIOBEKA.

-PackpbiBaTh Ha TmpuMepax poJib OuOJIOTMM B (POPMHUPOBAHUU COBPEMEHHOMU
HAay4YHOU KapTUHBIMHUPA U B IPAKTUYECKOU JIEATEIBHOCTH JIFOICH.

-IIpoBoauTh HaOMIOACHUS 3a KUBBIMU OOBEKTaMH, COOCTBEHHBIM OPTraHU3MOM;

OMHCHIBATH OMOJIOTUYECKHE OOBEKTHI, MPOIECCHl M SBJICHUS, CTABUTh HECIIOXKHBIC

OMOJIOTUYECKHUE IKCTIEPUMEHTBI M HHTEPIIPETUPOBATH UX PE3YJIHTATHI.

-Pacnio3naBath kieTkH (IPOKApUOT M DYKAPUOT, PACTECHUH M KUBOTHBIX) IO

OMHCAHUIO, HA CXEMATHYECKUX U300paKEHUSX.

-OnuckiBath  ()EHOTUII  MHOTOKJIETOYHBIX  PACTEHHMM W KUBOTHBIX IO

MOP(OJIOTHYECKOMY KPUTEPHUIO.

-Paznuuath Ha OpraHM3MEHHOM YpOBHE MPHUHAIJICKHOCTh OMOJOTHUUECKUX OOBEKTOB

K IIapcTBaM U 00JIe€ MEJIKUM CUCTEMAaTUUYECKUM €IMHUIIAaM Ha OCHOBAHHUH OJIHOTO WJIH

HECKOJIbKMX CYIIECTBEHHBIX TPU3HAKOB (TUIBI TMHTAHHS, CIOCOOBI JbIXaHUS U

Pa3MHOXEHUS, 0COOCHHOCTH Pa3BUTHA).

-IlpuBouTH MOKA3aTENHCTBA HEOOXOIUMOCTH COXPAaHEHHS OWopazHOooOpasus s

YCTOWYHMBOTO PA3BUTHUSA U OXPAHBI OKPYIKAIOLIEH CPEbI.

-OCO3HaHHO HCMOJIb30BAaTh 3HAHUSI OCHOBHBIX MIPABUJI ITOBEJICHUS B IPUPOJE U OCHOB

3I0poBOro o0pa3a JKM3HM B OpraHu3alid  COOCTBEHHOTO  IMPOCTPAHCTBA

KUZHEACATEILHOCTU U IESITEIbHOCTH.

-BriOupaTh 11€71€Bble U CMBICIOBBIE YCTAHOBKH B CBOMX JIEUCTBHSIX M MOCTYMNKax IO

OTHOLIEHUIO K KUBOHM MPUPOJE, 3A0POBBI0 CBOEMY U OKPYXAIOIIUX; OOBSICHATH

MOCJIEICTBUS ~ BJIMSIHUS ~ MYTareHOB,  OOBSICHATH  BO3MOXKHbIE  NPUUYUHBI

HACJIeICTBEHHBIX 3a00JIeBaHUI; OOBACHITh HETATUBHOE BIIUSHHUE BEIIECTB (QJIKOTOJIA,
8



HUKOTHHA, HAPKOTUYECKUX BEILECTB) HA 3apO/IbIIIEBOE PA3BUTHE YEJIOBEKA.
-[IpeacraBnsate Ouonornyeckyro MHGOPMAIUIO B BUAE TEKCTa, TaONUIbI, rpaduka,
JUarpaMMBbIH J1€J1aTh BBIBOJbI HA OCHOBAHUM IPEICTABICHHBIX JaHHBIX.
-AHQJIN3UPOBATH U OLICHUBATH LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JACHCTBUAX
M TOCTYNKAax IO OTHOLIEHWIO K 3J0POBBIO CBOEMY U OKPYKAIOUIUX; MOCJIEICTBUA
BIUSHUS (PaKTOPOB PUCKA HA 3JOPOBBE YEITOBEKA.
-PackpriBaTh Ha mpuMepax posib Onosioruu B GOPMUPOBAHUN COBPEMEHHON HAyYHOU
KapTUHBI MUPA U B IPAKTUYECKON JEATEIbHOCTH JIFOJICH.
-IloHnMath, onNMCHIBATH M MNPUMEHATh HA NPAKTUKE B3aUMOCBSA3b MEXIY
€CTECTBEHHBIMU HAYKaMH

ouosnorueit, (pU3NKOM, XUMHUEH; yCTaHABIMBATH B3aUMOCBSI3b IPUPOIHBIX SIBJICHUA.
-IloHuMarh CcMbICH, pa3inyaTh M  ONHCHIBATh CHUCTEMHYIO CBSI3b  MEXKIY
OCHOBOMNOJIAraloluMi  OMOJIOTMYECKUMH TIOHSATUSIMU: KJIETKA, OPraHu3M, BHJ,
sKocucTeMa, ornocdepa.
-Mcnonb30BaTh OCHOBHBIE METO/IbI HAYYHOT'O MO3HAHUSA B YYEOHBIX OMOJIOIMYECKUX
UCCIIEJIOBAHUSIX, IPOBOJUTH FKCIIEPUMEHTHI 110 U3YUEHUIO OMOJIOTUYECKUX OOBEKTOB
U SIBJICHUH, OOBSCHATH pe3yibTaTbl JKCIEPUMEHTOB, AHAIU3UPOBATH WX,
(OpMyIMpPOBATH BHIBOJIBI.
-OopmynupoBaTh THUIOTE3bl HA OCHOBAHUM  MPEMJIOKEHHOW  OMOJOTHMYECKOU
MH(}OpMaMU U NpeIaraTb BApUaHThl IPOBEPKU TUIIOTES.
-CpaBHUBATh OMOJOTMYECKHE OOBEKTHI MEXKAY COOOM MO 3aJaHHBIM KPUTEPHSIM,
JIeNIaTh BBIBOJBIM YMO3aKJIFOUEHHUS] HA OCHOBE CPAaBHEHHS.
-O0OCHOBBIBaTh €IMHCTBO JKMBOW W HEXHMBOW MPHUPOABI, POACTBO IKHUBBIX
OpraHU3MOB, B3aMMOCBSI3M OpPraHW3MOB U OKpPYXAalolleld Cpelbl Ha OCHOBE
OMOJIOTUYECKUX TEOPHUH.
-IIpuBOIUTH IPUMEPHI BEIIECTB OCHOBHBIX I'PYII OPraHUYECKUX COCTUHEHUN KIIETKH
(6enkoB, KUPOB, YIIIEBOOB, HYKJICHHOBBIX KUCIIOT).
-YcraHaBiaMBaTh CBA3b CTPOEHUS U (YHKIMI KOMIIOHEHTOB KJIETKH, OOOCHOBBIBAThH
MHOT000pa3ue KJIEeTOK.
-PacnioznaBath nonynanuio U OMOJOTHYECKH BUI IO OCHOBHBIM ITPU3HAKAM.
-O0BSACHATH MHOTOOOpa3re OpraHu3MOB, IPUMEHSS 3BOJIIOLUOHHYIO TEOPHIO.
-BbiABIAT M3MEHYMBOCTH Yy OPraHU3MOB; OOBICHATH MPOSBICHUE BHJIOB
U3MEHUMBOCTH,  HUCIOJb3YyS  3aKOHOMEPHOCTM  W3MEHYMBOCTH;  CpPaBHUBATH
HACJIEICTBEHHYIO 1 HEHACIIEJICTBEHHYIO U3MEHYUBOCTb.
-BoisBriaTe  Mopdosoruueckue, (PU3NOIOTUYECKUE, TOBEJCHUYECKHE aJanTaluu
OpPraHHU3MOB K cpezie 00UTaHus U IEHCTBUIO HKOJIOTMYECKUX (PaKTOPOB.
-dukcupoBaTh 3HaUeHUE (PYHKIIMN) HKOJIOTUYECKUX TPYII OPraHU3MOB B CTPYKTYpE
COOOILIECTB U 3KOCHUCTEM; MPUBOJUTH J10KA3aTEIbCTBA HEOOXOAMMOCTH COXpPaHEHUS
O6ropa3zHooOpasus sl yCTOMYUBOTO PA3BUTUS U OXPaHbl OKPY>KAIOIIEH Cpeibl.
-OnpenensiTe MOJIENb SKOJIOTUYECKU TPABUIILHOTO TIOBEACHUS B OKPYKAIOILIEH CPEAE;
OCO3HaHHO MCHOJB30BATh 3HAHUS OCHOBHBIX NPAaBWJI IOBEAEHUS B INPUPOAE U
OCHOB 3/10pOBOTO 00pa3a KHU3HM B OpraHu3alM COOCTBEHHOIO IPOCTPAaHCTBA
KU3ZHENIEATEIIBHOCTH U JECATENBHOCTH.
-OueHuBaTh pe3yJIbTaThl B3aMMOJCHCTBHS YEIOBEKAa M OKpPYXKaroleHd Cpelbl,
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IPOTHO3UPOBATh  BO3MOXHBIE  IOCIEACTBHS  JEATEIIBHOCTH  4YEJIOBEKAa IS
CYILIECTBOBAHMS OTHCJIbHBIX OHOJOTUYECKUX OOBEKTOB U MLENbIX MPUPOTHBIX
COOOIIECTB.
Ha Guonoruyueckom maTepuase nojy4ar 3HaHus O:
-0€301acHOM B3aUMOJICUCTBUU C KUBBIM 00OBEKTOM B MPUPOJIE U OIBITE;
-CTPYKTYpHO-(YHKIIMOHATILHOM (aHaTOMO-(U3HOJIOTUYECKO ) LEJIOCTHOCTH
OMOJIOTUYECKOTO 0OBEKTA.
OO0yyaromuics NoJTyYUT BO3MOKHOCTh HAYUUTHCH:
-Paznnuath €cTEeCTBEHHBIE MPOIECCHl HAa PAa3HBIX YPOBHSIX OpPraHU3alld >KUBOMN
OPUPOJBI OT TPOLIECCOB, MPOUCXOIAIIMX IMOJ BO3JECHUCTBUEM aHTPOIOTEHHOIO
dakTopa.
-Ilonumats 3HadyeHUe ((PYHKIUU) SKOJOTHYECKUX TPYII OPraHU3MOB B CTPYKTYpe
COOOIIECTBH 3KOCUCTEM.
-JIeMOHCTpHUpPOBATH TOHUMAHKUE KPYTOBOPOTA BEIIECTB U 3HAUCHUE KMBOTO BEIIECTBA
B KpPYrOBOPOTE€ BEIIECTB; COCTAaBJSTb CXEMbI MEpPeHOCa BEIIECTB W JIHEPIUHU B
HKOCHUCTEME U B aHTPOIOIKOCHUCTEME (IIEMTU TUTAHU).
-BeisiBnsate  Mopdosioruueckue, (PpU3MOIOTHUECKUE, TOBEJACHUECKHE —aJanTaluu
OpPraHU3MOB K cpejie OOUTaHus U JCHCTBUIO SKOJIOTUYECKHUX (PAKTOPOB.
-OnpenensaTe MOJEIb 3KOJIOTMYECKU MPABUIIBHOTO MOBEACHUS B OKPYKAIOWIEH Cpelie.
-OneHuBaTh pe3yjabTaThl B3aUMOJCHCTBHS 4YEJIOBEKA M OKpPYXKAIOIIEH Cpeabl,
IPOTHO3UPOBATh  BO3MOXHBIE  IOCIEJACTBHUS  JEATEIIBHOCTH  4YEJIOBEKAa IS
CYIIIECTBOBAHMS OTICIBbHBIX OHOJOTUYECKUX OOBEKTOB U IMENbIX MPUPOIHBIX
COO0OI1IECTB.
-IlonnmaTe, onuWChIBAaTL M MNPUMEHATh HA NPAKTUKE B3aUMOCBSI3b MEXKIY
€CTECTBEHHBIMU HayKamMu - Owuojoruen, (Qu3ukod, XUMHEH; yCTaHABIMBATh
B3aUMOCBSI3b IPUPOJAHBIX SIBICHUI.

JInuHOCTHBIE Pe3yJIbTaThl
OOGyuaronuiicst OyZeT 1eMOHCTPUPOBATH B JAEATEIbHOCTHU:
-IIpumeHeHne >KOIOrHYeCKUX MPUHIIMIIOB B OpraHU3alliy JIMYHOTO U TPYNIOBOTO
MPOCTPAHCTBA;
-[IpyHun HenmpoTHBOpeunBOro B3ammojencTBus «YemnoBek—Cpena», BCTpauBas B
MOBCEIHEBHOCTh OMOJIOTHUYECKHE KOMITIOHEHTHI IS ONTUMHU3AIMU KU3HEHHOTO
MIPOCTPAHCTBA;
-OCBOEGHHE  MEXKIPEIMETHOM  KOMMYHUKAluMu  (IIOCTAaHOBKA  3ajauydl st
MPEACTaBUTENCH NPYTrux 00JacTel 3HAHUS B Pea3aI[ii KOMIUIEKCHBIX MPOEKTHBIX
3aMBbICJIOB);
-lleHHOCTh pa3BUTHS, MPOSBISIONIYIOCS B CIIOCOOHOCTH K CaMOPAa3BUTHUIO W
NPUHATHAD HOBBIX 3HAHWW M MPAKTHK B paMKax POCCHICKOW COLHUOKYJIBTYPHOU
Tpaauluu;
-CaMOCTOSITEIbHBIM BBHIOOpP 1€ CBOETO pa3BUTHS, IMYyTH JOCTHKEHUS LEJICH,
MOCTAaHOBKY JIJIs CEOSTHOBBIX 3a/1a4 B MO3HAHUH,
-AHaM3 pe3yibTara AesITeIbHOCTU U 3aMbICiia, BEIOOP crioco0a NeWCTBHUI B paMKax
NPENJIOKEHHBIX YCJIOBUM M TpeOoBaHU, B COOTBETCTBUM C H3MEHSIOLICIHCS
CUTYyallUEH;
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-CooTHeceHrne COOCTBEHHBIX BO3MOXKHOCTEN U MOCTaBICHHBIX 33]1a4.
MeTanpeaMeTHblie pe3yJbTaThl

-Beinenenne  ocHOBaHWI  pasnuueHUss IS KiIaccupuKanmuu  OOBEKTOB,
KiIaccu(puKaiys, CaMOCTOSTEIbHBIA BBIOOpP OCHOBAaHUS W KPUTEPUEB IS
KiIaccu(pukanuy, yCTAaHOBJICHHE NPHUYUHHO- CJICACTBEHHBIX CBSI3€H, JIOTHYECKOE
paccyXJeHue, yMO3aKIloueHUe (MHIYKTHUBHOE, JACAYKTUBHOE U [0 aHAJIOTHH),
BBIBO/IBI.

-Pabora ¢ MOHATHSAMU ¢ TIPUMEHEHHUEM CPEACTB JAPYTUX JUCIUIUIMH (K TPHUMEpY,
OpUHIUN  (UIBTPALIMA B JKUBBIX CHUCTEMaX, OOBSCHSS S3BIKOM (UBUKU MU
MaTE€MaTUKH), YMEHHUE BBISBISATH U CTPOUTH MOHATHS, CO3JaBaTh 00O0OIIEHUS,
yCTaHABJIMBATh aHAJIOTHH.

-BeisiBIeHME NUCHMIUIMH, B paMKaX KOTOPBIX MPOUCXOIUT O0OCYXKJIeHHE (eHOMEHa,
U CIIOCOOHOCTH MepecOOpKH MaTepHalia ¢ TOCTAHOBKOM BOMPOCOB K CIICIIHAIUCTAM.
-IloHnMaHue pUHLIKNA YCTOWYNBOW HEPABHOBECHOCTH JKUBBIX CUCTEM.
-CxeMatu3anusi — yMEHHUE CO37aBaTh, MPUMEHITh U MPeoOpa3oBbIBATH 3HAKU M
CHUMBOJIbI, MOJICJIM U CXEMBI ISl PEIICHUS] yUeOHBIX U MTO3HABATEIbHBIX 3a]1a4.
-YMeHre OpraHu30BbIBaTh YU4EOHOE COTPYIHUYECTBO U COBMECTHYIO JIESITEIHLHOCTh
C HACTaBHUKOM U CBEPCTHUKaMHU; padboTaTh WHAMBUIYyaJIbHO U B TPYIIIE:
HaxOJUTh OOIllee pelIeHUE W pa3perniaTh KOHQPIMKTH HA OCHOBE COIJIACOBaHUS
MO3UIMK U ydeTa HHTEpecoB; (HOpMyIHpOBaTh, apryMEHTHUPOBATh W OTCTAUBATH
CBOE MHEHHE.

2.Paznen 2 «Komiuiekec OpPraHuM3alMOHHO-NEAATOTHYECKUX YCJIOBHI,
BKJIIOYAIIMHA GOopMBI aTTECTALMID).
2.1. KasenpapHublii yueOHbIH rpadpux

Ne Jara Tema 3ansaTus Koi-Bo | ®opma Mecto [Tpum

n/ | [lna | dak 4acoB | IIPOBEJEHMS | IPOBEICHUS ey,

o |H T. OpraHu3alyl | 3aHATHUS

u
3aHATUSA
Pasnen 1. OcHoBbl 3HaHMi. Teopernueckue ceegenus (4 1)

1 3HakoMcTBO ¢ rpynmoi. Ilman | 2 Oecena JlaGoparopus
paboTel oObenuHeHHs. MHCTpyKTa)x buokBanTym
M0  TEXHUKE  O€30MacHOCTH U
NOXKapHOW 6E30MaCHOCTH.

2 [TpaBwmiia paboOTHI ¢ AIMEKTPHUUECKUMU | 2 Oecena JlaGopaTtopust
npubopamu. IlpaBuna moBeneHus B buokBanTym
nabopaTopu W Ha  TIEpPEMEHe.

Ucropus  Ouomoruu. CBs3b ¢
JTPYTHMH HayKaMHU.
Pa3nen 2. CTpyKTypHbIe YPOBHU OPTraHU3ANMHU KUBOW MaTePUH U COOTBETCTBYIOIIME UM
00J1aCTH HAYYHBIX 3HAHUI1 (28 1)

3 YpoBHH OpraHu3aluu KHUBOH | 2 Kommue JlaGopatopus
MaTepul M O0JACTM  Hay4dHBIX KCHOE buokBantym
3HAHUM.

4 3amaun u MEePCIEKTUBHBIC | 2 Komre JlaGopaTtopust

11




HaIIpaBJICHUS COBPEMEHHOU KCHOE buoxsantym
Ounoaoruu

5 Meronsl UCCIIEN0BaHuUs B |2 Kommue JlaGoparopus
Ouonoruu: HaOmroneHne KCHOE buokBaHTymM
HEBOOPY>KEHHBIM TJ1a30M. WIH

6 Meroabl HCCIIEOBAHUA c |2 Kowmruie JlaGopaTtopust
UCTIOJIb30BAaHUEM  ONTHUYECKUX U KCHOE BbuokBanTym
WHBIX PUOOPOB

7 Busyanuzanusi ’KHUBBIX CTPYKTYp U | 2 Kommue Jlaboparopus
IPOLIECCOB,  HEJAOCTYIHBIX s KCHOE buokBaHnTym
MPSIMOTO HAOJIIOICHUS

8 [TonsiTue mpoekra. 2 Komrue JlaGopaTtopust

KCHOE buokBanTym

9 CrpykTypa npoexra. 2 Kommie JlaGopaTtopust

KCHOE buokBanTym

10 [TocTanoBka HM300pETaTeNbCKUX | 2 Komrmie JlaGopaTtopust
3a1a4. KCHOE buokBanTym

11 H3obperaTenbckast pa3MUHKA. 2 Komre JlaGopaTtopust

KCHOE buokBanTym

12 TexHuka 6e30macHOCTH MpH padore | 2 Kowmrue Jlaboparopus
B OHoJsIornueckoinabopaTopuu. KCHOE buokBaHTyM

13 Hagpiku HaOIrIOIeHUS c |2 Kommie JlaGopatopus
UCIIOJIb30BaHUEM ONTUYECKUX KCHOE buokBanTy™M
nprOoOpoB

14 Pabota ¢ nynoit, MUKpOCKOIIOM. 2 Komme JlaGopatopus

KCHOE bHOKBaHTYM

15 OcBoeHHe TEXHUK MHUKPOCKONHMH. | 2 Komme JlaGopatopus
YUTeHne MUKpPOIIPENapaToB.. KCHOE buokBaHTy™m

16 H3zrorosnenue npoctedmmx | 2 Komme JlaGopatopus
MHUKpPOIpEnapaToB KCHOE bruokBaHTyM

Pa3nea 3. MoJsieKy/IsipHO-TeHETHYCCKMIH KJIECTOYHbII YPOBHH OPraHU3aLMH KUBOH MaTepuu (28 4)

17 Knerounoe  crpoeHume  KHBBIX | 2 Komme JlaGopatopus
OpraHu3mMoB. XHUMHYECKHH COCTaB KCHOE brokBaHTyM
*HuBOH Matepuu. OpraHuyeckue H
HEOpPraHMYECKUE BEIIECTRA.

18 WNndopmanmonusie Ouononumepst # | 2 Kommue JlaGopatopus
UX pOJb B JKU3HEACATEIBHOCTH KCHOE bruokBaHTyM
kJIeTki. CTpYKTypHbIE KOMITIOHEHTHI
KJIETKH © UX (QYHKIMOHAIbHBIC
B3aUMO/ICHCTBHUSI.

19 [Mpocrass reomerpusi. durypsl Ha | 2 Kowmmue JlaGoparopus
iockocTd. OCHOBHBIE (HOPMYJIBL. KCHOE BbuokBanTym
Hexnerounsie  (GOpMBI  KHU3HH.

Bupycsl u 6akrepuodaru.

20 OOMeH BemecTB W DJHEPTUU B | 2 Kowmmue JlaGoparopus
KIIETKE. I'enetnyeckuit KOJI. KCHOE buoksantym
JKuzHeHHbIN UK KIeTKU. Jlenenne
KJIETKH — OCHOBAapa3MHO)KEHUSI.

21 N3yuenne MHUKpoIpenapaToB KJIETOK | 2 Komre JlaGopaTtopust
pacTeHHuil. N3yuenue KCHOE buokBanTym
MHUKpOIpenapaToB KJIETOK
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KHUBOTHBIX

22 N3yuenne MuUKpoIpenapaToB KJIETOK | 2 Komrue JlaGopaTtopust
rpuooB. N3yuenue KCHOE buoxBanTym
MUKPOIIPENapaToB KJIETOK OaKTepuil.

23 CamocrosTeIbHOE  M3rOTOBICHHE | 2 Komme JlaGopatopus
MUKpOIIpEnapaToB KJIETOK KCHOE buokBantym
pacTeHuM. CamocrosiTenbHOe
U3TOTOBJICHHE  MHUKPOIpEnapaToB
KJICTOK >KMBOTHBIX

24 CamocTosiITeIbHOE ~ HM3TOTOBJIECHUE | 2 Komrue JlaGopaTtopust
MUKpPOIIPENapaToB KJeTOK rpubos. KCHOE buokBanTym
CamocTosTenbHOE  M3TOTOBJICHHE
MUKpOIIpEnapaToB KJIETOK
OaxTepuit

25 Beibop Tembr mpoekta. Ilomck | 2 Komrmie JlaGopaTtopust
uHpOpMaLnu. KCHOE brokBanTym

26 CucremaTtuzauus unpopmanuu. | 2 Kommie JlaGopaTtopust
O6006menne MIOJIy4YE€HHOU KCHOE buokBanTtym
nHpopmanuu

27 [IpakTuyeckue pabOTHI ¢ MOJENBIO | 2 Kommuie Jlaboparopus
JIHK Nel KCHOE buokBantym

28 [IpakTrueckue pabOTHI ¢ MOACIBIO | 2 Komrmie JlaGopaTtopust
JIHK Ne2 KCHOE buokBanTym

29 Anroput™m MPOCKTUPOBaHUS | 2 Komrmie JlaGopaTtopust
TEXHOJIOTMYECKOU CUCTEMBI. KCHOE buokBaHTyM
JlexoMno3unys siBIEHusl.

30 Hayuynoe  ommcamme.  Ouenka | 2 Komme JlaGopatopus
11eJ1ecO00Pa3HOCTH UCCIIEI0OBAHMS U KCHOE buokBanTym
HCTIOJTHUMOCTHUIKCIIEPUMEHTA.

Pa3nes 4. OpraHu3MeHHbIH YPOBCHbOPTraHU3ALMH KU3HHU (28 1)

31 Teopusi:  ba3oBblii  ypoBeHb | 2 Kowmmue Jlaboparopus
CraproBblit YPOBEHb KCHOE buokBanTymM
OHOKJIETOYHBIE 1 MHOTOKJICTOYHBIC
opranuzMel. OcoOb Kak eIuHHIA
JKU3HU HA OPraHN3MEHHOM YPOBHE.

32 TkaHM, OpraHbl, CUCTEMbI OPraHOB. | 2 Kommue JlaGopatopus
TkaHu y pacCT€HHI1 ¥ KUBOTHBIX. KCHOE buokBaHTy™M

33 Opranbl W  CHUCTEMBl  OpraHoB | 2 Kommue JlaGopatopus
OpraHu3ma. [Tpoueccnr KCHOE buokBanTym
KHU3HEIEATEIIbHOCTH. Obmen
BEIIeCTB.  Perymsimmst  mporeccoB
KHU3HEIEATEIIbHOCTH

34 ['omeocta3. OcobeHHOCTH CTpOeHHUs | 2 Komme JlaGopatopus
KHU3HEIEATEIIbHOCTH U KCHOE BbuokBanTym
MpPEICTaBUTENEH  [APCTB  JKUBOM
npupozbl. Opranus3M Kak LeJIO0CTHas
cucremMa. Perymsamusi  mporeccoB
KHU3HEICATEIIFHOCTH Y JKUBOTHBIX U
YyeJloBeKa.

35 JKu3HeHHbIE IMKIBI OpPraHU3MOB. | 2 Komre JlaGopaTtopust
PasMHOXEHHE KakK XapakTEepHBIN KCHOE buoksanTym
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IMPU3HAK JXHUBOI'O.

36 ®DopMBbI pa3MHOXKEHUS OPTAaHU3MOB. | 2 Komrue JlaGopaTtopust
CpaBHHTENBHAS ~ XapaKTEPUCTHKA KCHOE BbuokBanTym
Oecronoro u MIOJIOBOTO
pPa3MHOKEHUSI.

37 [Tonsitue 00 OHTOTreHe3e. | 2 Komrue JlaGopaTtopust
HacnenctBeHHOCTP W M3MEHYH- KCHOE BbuokBanTym
BOCTb — ¢byHIaMeHTaIbHbBIE
CBOWCTBA JKUBBIX OPTraHU3MOB.

38 3aKOHOMEPHOCTH  HAcCJEAOBaHUS | 2 Komrue JlaGopaTtopust
npu3HakoB. OCHOBBI  T€HETHKH. KCHOE buokBanTym
Teopuss BepositHocTel. CoObITHE.

IIoHsiTHE BEPOSITHOCTH.

39 3aKOHOMEPHOCTH  W3MEHYUBOCTU. | 2 Komrmie JlaGopaTtopust
MopaudukanmonHas ¥ MYTaIHMOH- KCHOE buokBanTym
Has M3MEHYMBOCTh. 3aJaud U
OCHOBHBIE METOJBI CEJCKIHH U
OMOTEXHOIOTHH. OcHOBHBIE
HarpaBJIeHUs] ONOTEXHOJIOTHH.

40 Kynbrypanbnas nocyaa, |2 Kowmme Jlaboparopus
KyJBTypaJibHasl cpena. KCHOE brokBanTym

41 OO0cyxneHue TEeXHUK coONoeHus | 2 Kommuie JlaGopaTtopust
crepmiibHOCTH. COCTaB TMUTATENb- KCHOE BbruoxBanTy™M
HOM cmecu. Pabora ¢ maMuHapHBIM
OOKCOM.

42 Tonkue cpe3sl.  OxpammBanue | 2 Komme JlaGopatopus
oOpa3uoB. Brigenenne JIHK wu3 KCHOE brokBaHTyM
KJIETOK PAaCTeHUH.

43 N3yuenne poreccoB | 2 Komme JlaGopatopus
JKA3HEEATEIIbHOCTH pacTeHui, KCHOE brokBaHTyM
KHUBOTHBIX M rpuboB. [Ipumenenue
OMOJIOTrNYECKUX CUTHAJIOB B
NPAaKTUYECKUX MCCIIEJOBAHUSX

44 KoxxHoranpBaHnveckas  peakmus. | 2 Kowmmne Jlaboparopus
OnexTpoMuorpadus. KCHOE buokBanTym
VccnenoBanue paboThI cepiia.

Pa3pea 5. llony1ssnMOHHO-BHI0BOi YPOBeHb opranu3anuu (28 4)
45 bazoBelit ypoBens . [lonsaTus Bu. 2 Kowmmue Jlaboparopus
[TousTHs monmynauus KCHOE BbuokBanTym
[MommynsiuoHHas CTPYKTYpa
Buaa. CTpyKTypa NOMyJIsLUH.

46 Junamuka nonyisiuu. Teopust 2 Kowmmue Jlaboparopus
MHOXkecTB [IpakTnueckoe KCHOE BbuokBanTym
pUMEHEHHE.

47 [Tonmynsiuyuu Kak 3JIeMEHTapHbIE 2 Kommue JlaGopatopus

ABOJIOIMOHHBIC €TUHHIIBI. KCHOE bruoxBaHTyM
['unore3a NpOMCXOXKACHUS )KU3HU
Ha 3emie Nel

48 ['unoTe3a MPOUCXOKICHUS KHU3HH | 2 Kommue JlaGopatopus

Ha 3emie No2 ['unotesa KCHOE buokBanTym

MPOUCXOKACHUS KHU3HU Ha 3emite
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Ne3

49 OCHOBHBIE  JTarmnbl IBONIOIUAN | 2 Komrue JlaGopaTtopust
OpraHUYECKOI0 MHMpa B apXEUCKYIO KCHOE buoxBanTym
9py

50 OcHOBHBIE ~ dTambl  JBOJIONHUU | 2 Komme JlaGopatopus
OpPraHMYeCKOro MHpa B IPOTEPO- KCHOE buokBaHnTym
30MCcKyI0 3py. OCHOBHBIE 3Tarbl
9BOJIIOLIMM OPraHUYECKOro MHpa B
MAJIE030UCKYIO 3Py

51 OCHOBHBIE  JTarmbl IBONIOIUN | 2 Komrue JlaGopaTtopust
OpPraHu4ecKOro MUpa B KCHOE buokBanTym
M€3030MCKyl0  3py.  OCHOBHBIE
ATaIbl 3BOJIOIMUA OPTraHMYECKOTO
MHpa B KallHO30MCKYIO 3py

52 Otanbl ¥ HaNpaBJICHUS HBOJIONUHA | 2 Kommue Jlaboparopus
4eJI0BeKa. bynymee BUJA KCHOE buokBanTyM
Homosapiens.

53 Pemenne  mpoOiemHOM — 3amauw. | 2 Komrmie JlaGopaTtopust
IToaroroBka u y4yacTtue B KCHOE buokBanTym
«KOH(EpEeHIINH CIEIATTICTOB.

94 [TogroroBka u ywactue B «bpeitn- | 2 Kommue Jlaboparopus
punre Nel». IToaroroBka u ydactue KCHOE buokBanTym
B «bpeliH-punre Ne2y.

55 [TonroroBka u yuactue B «bpeitn- | 2 Komrmie JlaGopaTtopust
puHre Ne3». KCHOE bruokBanTym

56 HopaboTtka MPOEKTOB. | 2 Komme JlaGopaTopus
Ob6cyxaeHue. KCHOE buokBanTyM

57 [ToBTOpHAas nopaboTKa MpoOeKTa. 2 Komrie JlaGopaTtopust

KCHOE buoksanTym

58 3HaKOMCTBO C pabortoit | 2 Komme JlaGopaTopus
T€HETUYECKOTO aHaM3aTopa. KCHOE buokBanTym
Brinenenne JIHK.

Pa3nes 6. JxocucTeMHbIH (0MOreoneHOTHYECKUH ¥ OuocepHbIiil) YDOBHM OPraHM3AIMH KU3HU
(28 u)

59 bazoBeiit ypoBeHb. Cpenbl XKHU3HH U | 2 Komme JlaGopatopus
aJanTalMid K HAM OPTaHU3MOB. KCHOE bruokBaHTyM
OpranusMsl B OKpYXKarolen cpese.

60 I'padpl.  Harmsgaoe — ommcanwue. | 2 Kommie JlaGopatopus
OCHOBHBIE THIIBI. KCHOE BrokBaHTyM

61 CBsi3M OpraHW3MOB B JKOCHCTEME. | 2 Kowmmue JlaGoparopus
CTpyKTypa 5KOCHCTEMBI. KCHOE BrokBaHTyM

62 JIBI>keHHe BellecTBa W SHEPIUU B | 2 Kommue JlaGopatopus
skocucteme.  Camoperynmsmust | KCHOE bruokBaHTyM
rOME0CTa3 3KOCUCTEM.

63 HckyccTBeHHBIE OKOCHUCTEMEI | 2 Kowmmue JlaGoparopus
Buocdepa Kak rio0anbHas KCHOE BbuokBanTym
IKOCHCTEMA.

64 Crpykrypa Ouocdepsl. I[Ipobremst | 2 Kommue JlaGopatopus
OXPaHBbl Cpeibl OOUTAHUS. KCHOE buokBaHTymM

65 Buounnnukamus u OuorecTupoBaHue. | 2 Kommue JlaGopatopus
O4ncTKa CTOYHBIX BOJ. KCHOE brokBanTym
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66 Buopaznoxenue MaTepHaoB. Komme JlaGopatopus
Hayku, wu3ywaromme JKM3Hb Ha KCHOE buokBanTym
9KOCHCTEMHOM YPOBHE: SKOJIOTHUS

67 Hayku, wu3ywaromuye KU3Hb Ha Komrue JlaGopaTtopust
HKOCHUCTEMHOM YPOBHE: OMOT€OIIEHO- KCHOE buokBanTym
norust Hayku, nsydaromiye Xu3Hb Ha
HKOCHCTEMHOM YpPOBHE: Y4YCHHE O
ouocdepe.

68 Hayku, wu3ywaromme JKM3Hb Ha Komme JlaGopatopus
9KOCHCTEMHOM YpPOBHE: KCHOE buokBaHTyM
KOCMUYECKasi OMOoJIOTHs, Teorpadusl.

69 N3yuenne  mapaMeTpoB  OIICHKH Komrue JlaGopaTtopust
OKPYKaIOIEH CPEIbl. KCHOE buokBanTym

70 Tecr-cucTeMbl Ha  TOKCHYHOCTb, Kommuie JlaGopatopus
0e301macHOCTh, OMOpeakTopa. KCHOE buokBantym

71 3nakoMcTBO C pabotoii. Iloaroro- Kommie JlaGopaTtopust
BKa K IPE3CHTAINU IIPOEKTA. KCHOE brokBanTym

72 [Ipe3enTanms IIPOCKTA. Komrmie JlaGopaTtopust
OO6cyxaenue mnpoekrta. OmbITHI € KCHOE buokBantym
OMopa3IoKEHUEM MatepuaioB (B
IPOEKTHOM J1€ATEIbHOCTH).

2.2. YciioBus peajiu3anuu

OOpaszoBaTenbHas TporpaMma HUHTETpUpyeT B cebe  JTOCTHKEHUS
COBPEMEHHBIX  HampaBlieHWW B  0OJacTH  OWOJIOTHH, OHOTEXHOJIOTHMH U
HEUPOTEXHOJIOTUH.

[Iporpammoii npeaycMOTPEHO MPOBEACHUE KOMOWHHPOBAHHBIX 3aHSATUU:
3aHATUS COCTOAT U3 TEOPETUYECKOW M INPAKTHUYECKOW YacTeW, a TaKKe MPOEKTHON
NEeSATENbHOCTH.

[Ipy npoBeneHUM 3aHITHI HCMOIB3YIOT pa3auuHble (OPMBL: JIEKLUH,
npakTuyeckue padoTel, Oecelbl, KOH(EPEHIUMHU, KOHKYPCBI, HUIPbl, BUKTOPHUHBI,
MIPOEKTHAs U UCCIEA0BATENbCKas ICSITENIbHOCTb.

3aHMMasCh MO JaHHOM MporpaMMe OOy4arolIHMecs JOJDKHBI MOJYYHTh
nepe/oBble 3HAHMS B 00JIACTM OMOTEXHOJIOTHMM, a TakKXKe CMEXHBIX O00J1acTsX;
PaKTUYECKUE HaBBIKKM pabOThl HA Pa3HbIX BUIAX COBPEMEHHOI'O 00OpY/IOBaHUS;
YMEHHE IUIAaHUPOBaTh U PEaJU30BBIBATH KOHKPETHBIE UCCIEAOBATEIbCKUE U
MIPUKJIAHbIE 3a7a4l, TOHUMATh POJIb HAYYHBIX UCCIEAOBAHUN B COBPEMEHHOM MHpE
Y 3HAYUMOCTb MEKIYHAPOIHOTO COTPYIHUYECTBA.

IIpy mpoBeneHHM 3aHITHUN HUCHOJB3YIOTCS MPUEMBbl U METOIbl TEOPUU
perieHus: n300peTaTeIbCKUX 3a/a4, Pa3BUTUS KPUTUUECKOTO MBITIUICHUS U JIP.

MartepuajibHO-TeXHHYECKOE OCHALLIEHHE: IOMellleHue He MeHee 53 KB.M.
Ilepeuenn o00pyrOBaHUSA:

/T o0opyoBaHUs

HaumenoBanue Kparkue npumepnbie Texanueckue xapakrepuctuku (PBITO)

(PBIIO)
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1. KomnproTepHOE M Pe3eHTAIMOHHOE 000PYA0BaHUE

1.1.

HoytOyxk

®dopM-(akTop: HOYTOYK;

XKectkas, HeoTKIIIOUaeMas KilaBuaTypa: HaJIu4ue;

Pycckas packiagka KjiaBuaTypbl: HATHYKUE;

Juaronane skpaHa: He MeHee 15,6 qroiMoB;

Pazpemenune sxpana: e menee 1920x1080 nukceneit;

KonunuecTBo sinep npoueccopa: He MeHee 4;

KonnuecTBoO NOTOKOB: HE MeHee §;

bazoBas TaktoBas yacrtorta npoueccopa: He meree 1 ['Tm;
MakcumanbHasg TaKTOBas 4acToTa mpoiieccopa: He menee 2,5 I'T;
Kam-mamsite npoueccopa: He MmeHee 6 MOaiiT;

OO0BeM yCTaHOBIIEHHOM ONEepaTUBHOM MaMsITH: HE MeHee 8 [ 0aiiT;
O0BeM moanepKUBaeMOil ONepaTHBHON MaMATH (U1 BO3MOXHOCTH
paciupenus): He MmeHee 24 ['0aiT;

O60neMm Hakonuteld SSD: He menee 240 ['0aiiT;

Bpemst aBToHOMHO# paboThl OT OaTapeu: HE MeHee 6 YacoB;

Bec HoyTOyKa ¢ ycTaHOBJIEHHBIM aKKyMYJIsiTOpOM: He Oosee 1,8 Kr;
Buemnuit untepdeiic USB crangapra ne Huxke 3.0: He MeHee Tpex
CBOOOIHBIX;

Buemnnii unTepdeiic LAN (uMcmosb30BaHHE MEPEXOJHUKOB HE
MIPEyCMOTPEHO): HATNYHE;

Hanuune momyneit u uHTepdeEiicoB (MCHOIB30BAaHUE MEPEXOTHUKOB
He npenycMoTpeno): VGA, HDMI;

BecnpoBoanast cBsi3p Wi-Fi: Hammume ¢ moanepkkoit cranaapra IEEE
802.11n wnu coBpemenHee; Web-kamepa: Hamuuue; MaHUIyISTOD
"MBIIIL": HATUYHE;

[IpenycraHoBneHHass oOMepalMOHHAas cHCTeMa ¢ TpadUudecKuM
M0JIb30BATEILCKUM  HMHTepdeiicoM, obecrneuuBaromas  padboTy
pacnpoCTpaHEHHBIX 00pa3oBaTeNbHBIX " 0O0I1eCUCTEMHBIX
NIPUJIOKEHUN: HAJIMYHE.

1.2

M®V tun 1

Tun ycrpoiictea: MO®VY  (pyHkumum mnedatd, KONMHUPOBAHMS,
CKaHUPOBAHMUA);

®opmar Oymaru: He MeHee A4;

L[BeTHOCTB: YepHO-OebIi;

TexHonorus nevatu: JazepHas

MakcumanbHoe paspemienue nedat: He meHee 1200%1200 touexk;
Wutepdeiicet Wi-Fi, Ethernet (RJ-45), USB: nanuuue.

1.3

M®V tum 2

Tun ycrpoiicta: MOV

[BETHOCTD: IIBETHOU, (popmaT Oymaru: A3/A4

Ckopocth mieyatu: He MeHee 25 crtp/muH (4/0 A4), HE meHee 25
cTp/MuH (1IBETH. A4)

ABTOMaTHUYECKAasl TBYCTOPOHHSS M€YaTh: €CTh;

KommuecTtBo crpannn B mecsi He meHee 40 000;

VY CTpoicTBO aBTOIOIaY OPUTHHAIIOB: IBYCTOPOHHEE;

O065bEM JToTKa mogaun Oymaru: He MmeHee 250 TucToB

14

Tenexka
3apsIIKU
XpaHeHUs
HOYTOYKOB

TS

THUT KOpITyca: METaJI;
BO3MOYKHOCTh ~ 0€30I1MacHOTO  3aIMIIEHHOTO 3aMKOM  XPaHEHUS
HOYTOYKOB: HAJIMYHE;

BO3MOKHOCTh 3apsIKd HOYTOYKOB: HAJIMYHE, TOJICPKKa HOYTOYKOB
n.1.1.1;

Haimmume poyrepa Wi-Fi crannapra 802.11n nim coBpemennee: 1 mT.
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nojaepkka HoyTOykoB 1.1.1.1;

KOJIMYECTBO HOYTOYKOB: OT 15 mTyK, noaaepxka HOyrOykoB m.1.1.1;
Hanpspxenne muranus: 220B\500;

[Motpebnsiemass MomHOCTh, BT (Makcumym): 2500; IToTpebnsiembrit
TOK, A (MakcumyMm): 12;

JUIvHa MIHYpa JIEKTPONUTAHUSL: OT 2,5 METpa;

3amura OT NepeHanpsHKEHUs, KOPOTKOTO 3aMbIKaHUsS: HAINYHE;
Koneca i nepeiBUKEHUs C TOPMO30M: HAJIMUUE.

15 dnumyapt Pa3mep paboueii o6mactu: He meHee 700x1000 mm

1.6 Monob6nounoe JuaroHanb 5KpaHa: He MeHee 65 JTI0MMOB;
WHTEPAKTUBHOE paspenieHue skpana: He MeHee 3840%2160 nukcenei;
yYCTPOMCTBO BCTPOCHHAS aKyCTHUYECKasl CUCTEMA: HATTUIHE;

KOJIMYECTBO OJHOBPEMEHHO pACIIO3HABAEMbBIX KacaHUM CEHCOPHBIM
9KpaHoM: He MeHee 2() KacaHui;

BBICOTA cpabaTbiBaHUsI CEHCOpa »JKpaHa: He Ooinee 3 MM OT
MOBEPXHOCTH JKpaHAa; BCTPOSHHBbIE (YHKIMU  pPacCIO3HABAHUS
00BEKTOB KacaHus (maser uiu 6e30aTapeiHblil CTUITYC): HATUYHE,
KOJIMYECTBO MO/IIEPKUBAEMBIX 0e30arapeiHbIX CTHIIyCOB
OJIHOBPEMEHHO: HE MEHee 2 IIT.;

BO3MOXXHOCTb HCIIOJIb30BAaHUS JIAJJOHW B KAyeCTBE HHCTPYMEHTA
CTHpaHus TM00 UTHOPUPOBAHUS KaCaHUH dKpaHa JaI0HbIO: HaJIHUKE;
WNHTerpupoBaHHblli JaTYMK OCBELIEHHOCTH JJII aBTOMATHYECKOU
KOPPEKLHHU APKOCTU MOJACBETKU: HAJTMYUE;

Hannune ¢yHkuum rpaduyeckoro KOMMEHTHPOBAHHS IOBEpX
MPOU3BOJILHOTO M300paXeHUs, B TOM YHUCIE OT (PU3HUECKH
MOJIKJIFOYEHHOT0 UCTOYHUKA BUJIEOCUTHAJIA: HAIUYUE;
WnTerpupoBanHble (QyHKIMM BBIBOJA H300paXeHUH C HKpPaHOB
MOOUJIBHBIX yCTpoOWcTB (Ha miuatdgopme pacrpocrpaHeHHbix OC), a
TAaKK€ C  BO3MOJKHOCTBIO  MHTEPAKTUBHOTO  B3aUMOJACHUCTBHUS
(ynmpaBiieHHs) C YCTPONCTBOM-UCTOYHUKOM: HAJINYHE;
WHTerpupoBaHHbIi B MOJB30BaTEIbCKUM HMHTEphENCc (YyHKIHMOHAT
nmpocMoTpa U paboTbl ¢ (aiimamu ocHOBHBIX (opmaToB ¢ USB-
HAKOIIUTEJIEN WIIA CETEBOTO CEPBEPA: HAIMUHUE;

[Honnepxka BCTPOEHHBIMHU CpeacTBaMu JTUCTaHIIMOHHOTO
yIOpaBieHus paboYMMM HapaMeTpaMH YCTPOWCTBAa uYepe3 BHEIIHUE
CHUCTEMBI: HAJINYUE;

[IpenycranoBneHHass oOmepallMOHHAsE CHUCTeMa C TrpadUuIecKuM
MOJIb30BaTeIbCKUM  HMHTep(deiicoM, olecrneunBaromas  padoTy
pacrpoCTpaHEHHBIX o0pa3oBaTenbHBIX " 001I1eCHCTEeMHBIX
MIPWJIOKEHUI: HAINYUE;

WnTerpupoBanHble  cpeacTBa,  oOecnedMBarolIMe  CIeAYHOIIMM
(GyHKIMOHAT: CO3/1aHHE MHOT'OCTPaHUYHBIX YPOKOB c
WCIOJIb30BAaHUEM MEJMAKOHTEHTa DPA3JIMYHBIX (OpMATOB, CO3JaHHE
HaANUCE M KOMMEHTapHUeB IIOBEPX 3allyIEHHBIX IPUIIOKEHUM,
pacro3HaBaHue (GUTYp ¥ PYKOITMCHOTO TEKCTA (PYyCCKUN, aHTITUHCKHNA
S3BIKN): HAJTMYUE,

WHcTpyMeHTBl pUCOBaHHMS TE€OMETpUYECKUX GUTYp U JIMHHA:
HaJIN4ue;

BCTpPOEHHBbIE (DYHKIUHU (T€HEpaTOp CIIy4alHBIX YHCEN, KaJIbKYISITOD,
SKpaHHAas KJIaBUATypa, TaliMep, peAaKTop MaTeMaTHYecKuX (Gpopmyn):
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HAJIN4HE;

AJIEKTPOHHBIE MAaTEeMaTUYECKUE WHCTPYMEHTH! (LIUPKYIb, YTOJbHHUK,
JMHEHKa, TPAaHCIIOPTHP): HAJTHYHE;

pexum "Oenoll AockH" € BO3MOXKHOCTBIO CO3JaHUSl 3aMETOK,
pHcoBaHus, pabOTHI ¢ TAOIUIIAMU U TpadrKaMu: HATNYHE,

uMIopt ¢ainos popmaros *.pdf, *.ppt: Hamume;

1.7

Hanonsuasg

MOOMJIBLHASL CTOMKa
JJIA HHTCPAKTUB-

HBIX  JIOCOK
YHUBEpCAIbHOE
HAaCTEHHOE
KpeITieHue

0048

CoBMECTUMOCTh C MOHOOJOYHBIM HHTEPAKTUBHBIM YCTPOWCTBOM
m.1.1.6; MakcuMalIbHBIM BEC, BBIICPKUBACMBIN KPEIJICHUEM: HE
MeHee 60 Kkr

2. TexHnonorunaeckuii mpoduIb.

3410

2.1

udposas
nabopaTopus

OKOJIOTHH

10

becnipoBoHOM MYyIBTUAATYHK IO HKOJIOTHYECKOMY MOHHTOPHUHTY C
8-10 BCTpPOEHHBIMH JaTYUKaMHM (JATYMK HHUTPAT-HOHOB, JaTYHK
XJIOPUA-UOHOB, AaTuyuK pH ¢ AnanazoHoM U3MepeHus: HE YXKe YeM OT
0 mo 14 pH, natuuk BraxkxHoctu ¢ auanazoHom umepenus 0...100%,
JATYMK OCBEIICHHOCTH C JIMAa30HOM H3MepeHus He yxe ueM oT 0 10
180000 51k, naT4vik TeMIepaTypbl ¢ JUANa30HOM U3MEPEHUSI HE YyXkKe
yem ot -20 1o +140C, naT4uk 3JIEKTPOIPOBOJAUMOCTH C JUATIA30HAMU
n3mepenus He yxe yeMm oT 0 1o 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0
no 20000 mxCwm, JnaT4MK TeMIlepaTypbl OKpY)Kalolled Cpelbl ¢
JIMana30HOM M3MepeHus He yxke ueM oT -20 no +50C: nanuuue;
OTtnenpHBIE TaTYMKH (1aTYMK 3BYKa ¢ (QyHKLIMEH MHTETPUPOBAHMUS C
JMana3oHoM u3MepeHus 4yactoT He meHee yeM oT 50 I'm mo 8 kI,
JATYUK BIAKHOCTH MOYBBI C JUANA30HOM M3MEPEHUS HE YK€ YeM OT
0 mo 50%, nmaTuMk Kuciaopoaa ¢ AvanazoHoM u3MmepeHus ot 0 a0
100%, naT4yWK ONTUYECKOM IIJIOTHOCTH 525 HM, TaT4YMK OINTHYECKOM
mwiotHocTH 470 HM, TaTYUK TYPOUIUMETP C JAMANA30HOM H3MEPEHHUS
He yxe ueM oT 0 10 200 NTU, natyuk OKHCH yriiepoja ¢ 1darna3oHoM
u3Mepenus He yxe ueM ot 0 1o 1000 ppm): Hanuuue;

Kabensr USB coenuHUTENLHBIN — HE MeHee 2 IIIT.;

3apsiiHoe yerpoiicTBo ¢ kabeneM miniUSB: Hannuue;

USB Apnantep Bluetooth 4.1 Low Energy: Haimumue;

CrepxeHb ISl 3aKpeIyieHUs: JaTYMKOB B IITATHBE: HATUYKE,

Kpatkoe pykoBOACTBO MO 3KCIUTyaTanuu OUQPPOBOH JTabopaTopuu:
HaIM4ue;

[IporpammMHoOe obecrieueHre: HaTn4IKeE;

MeTtoaudeckue pekoMeHaaluu: Hannuue He Menee 20 pador;
VmakoBka: HaIu4IHe;

Hanuume pycckos3pIMHOTO caiiTa MOAEPKKH;

Hannuue Bugeoponkos.

2.2

Mukpockon
nudpoBoi

Tun Mukpockomna: 6MOoJIOrHYEeCKU;

Hacanka mukpockona: MOHOKYJISIpHas;

Ha3znauenue: nabopaTopHbIif;

Meron uccieoBaHus: CBETIIOE MOJIE;

Matepuran ONTHKU: ONTUYECKOE CTEKJIO;

YBenuueHne MUKPOCKOIIa, KpaT: He MeHee 64, He 6omee 1280;
Oxynsaper: WF16x;

OObexTuBBl: He MeHee 4x, He MeHee 10x, He MeHnee 40xs
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(moanpyXMHEHHBIN);

PeBonbBepHas TOJIOBKA: HE MEHEE YeM Ha 3 00BEKTHBA;
Tun moACBETKHU: 3epKaio UM CBETOIUO;
PacnionosxeHnue nojacBEeTKH: BEPXHSSI U HHKHSIS;
Marepuan Kopiryca: MeTajul

[IpeameTHslit cTronuk, MMm: He MeHee 90;

Hcrounuk nurtanus: He MmeHee 220 B/ue menee 50 I'm;
Yucio Meranukceneii: He meuee 1.

2.3

[udposas
nabopatopusi 1O

busnonornu
(mpodunbHBIH
YPOBEHD)

BecnipoBogHON MyNbTHAATYMK MO (PU3MOJIIOTUU C 5-10 BCTPOCHHBIMHU
naturkamu: Jlatauk aprepuanbHoro aasieHus (ot 0 go 250 mm pr.
CT.);

JlaTuuk myJsibca ¢ IMana3oHOM M3MepeHus He yxe uem ot 30 mo 200
yII/MUH;

JlaTuuk Temneparypsl Tejla C AUana30HOM U3MEPEHUS HE YK€ UeM OT
+25 mo +40C;

JlaT4MK 4acTOThI IbIXaHMS C JUANla30HOM U3MEPEHHUsS HE YK€ YEM OT
0 mo 100 uuKII0B/MUH;

JlaTuMK yCKOpeHHUs C moka3arensimu +2 g; +4 g; £8 g;

OtnenbHbIE YCTPOMCTBA:

Hatuuk OKI' ¢ nuamazonom mamepenus He yxe yem oT -300 mo +300
MB;

Hatuuk pH ¢ nuanazonom uzmepenust e yxe uem ot 0 1o 14 pH;
JlaTuMk cusiomep ¢ Juana3oHOM U3MEpeHHs He yxe yeM oT -40 no 40
H;

JlaT4MK OCBEILIEHHOCTH C JAMAana30HOM M3MEpPEHHs He yxe yeM oT 0
o 180000 1xk;

Kabens USB coeqTMHUTENLHBIN: HAIMYHE;

3apsiiHOe yeTpoiicTBO ¢ kKabernem miniUSB: nanuuue;

USB Ananrep Bluetooth 4.1 Low Energy : nanuyue;

KonctpykTop mist mpoBeieHUs SKCIEPUMEHTOB: HAIUYHE;

KpaTtkoe pykoBOJICTBO MO SKCIUTyaTaluu HUQPPOBOM TabopaTtopuu:
HaJU4ue;

[IporpamMMHOe obecrieueHue: HATNYHE,

MeTtoauyeckue pekoMeHaaluuu: Hanuuue He MeHee 20 pabor;
Hanuumne pycckos3pIUHOTO caiiTa MOAIEPKKY;

Haynune BuIeoponKoB.

2.4

VYuebHo-
HCCIeI0BaTeNbCKast
nabopaTtopus
OMOCUTHAJIOB u
HEUPOTEXHOJIOTHUI

Moaynb 3J1eKTpOMUOTPAMMBI — HAJIUYHUE,

CeHcop 3JIeKTPOKapAMOTPaMMbl — HAJTUYHKE,

Monynb onTHYecKoi (pOTOIIETU3MOTPAMMBI — HATUYHE,

Cencop a1ekTpodHIedarTorpaMMbl — HATHYIHE,

Moaynb KOXKHO-TaTbBaHUUECKOW pEaKIMKU — HaJTU4He.

Meroandeckoe mocoOue ajisi TPOBENEHWs: Hamuuue He MeHee 11
1a00paTOpHBIX PadoT.

[IporpammHoOe oOecrieueHre IS BU3YyaJU3MAMM W aHaIu3a
CUTHAJIOB: HAJIMYHE.

2.5

AHaTuTHYECKUE
BECHI

TouHocTe M3Mepenus maccsl: He MeHee 0,01 mr.

2.6

Cnexrpodoromerp

Onpenenenne ONTUYECKON MIIOTHOCTU: HAJIMYUE,
Omnpenenenne K03()(UIMEHTOB TMPONMYCKAHUS M KOHLEHTPAIIUH
Pa3HOOOPA3HBIX PACTBOPOB: HATUUNE

3. O0miee o0opya0BaHUE
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3.1.

Mouno061049H0e
WHTEPAKTHBHOE
YCTPOMCTBO

JluaroHanb 5KpaHa: He MeHee 65 TI0MMOB;

paspenienue skpana:; He MmeHee 3840%2160 nukcenei;

BCTPOEHHAs aKyCTUYECKas CUCTeMa: HAJTMUUE;

KOJIMYECTBO OJHOBPEMEHHO pACIIO3HABAEMBIX KACAaHUH CEHCOPHBIM
3KpaHoM: He MeHee 20 KacaHuii;

BBICOTA cpabaThIBaHUsI CEHCOpa JKpaHa: He Oomee 3 MM OT
MOBEPXHOCTH JKpaHa; BCTPOCHHbIE (YHKUMUU pACIO3HABAHUS
00BEKTOB KacaHUs (mmajern iy 6e30aTapeiHbIi CTUITYC): HATUYHE,
KOJIMYECTBO MOIJIEPIKUBAEMBIX 6e30arapeiHbIX CTHIIYCOB
OJIHOBPEMEHHO: HE MeHee 2 IIT.;

BO3MOXXHOCTh HCIIOJIb30BaHUsl JIAZJOHW B KayecTBe HHCTPYyMEHTa
CTHpaHMs MO0 UTHOPUPOBAHMS KAaCAaHUH SKpaHa JIaJJOHBIO: HATMYNE;
WHTerpupoBaHHbIil TaTYUK OCBEUICHHOCTH JJIi aBTOMATHYECKOM
KOPPEKLMH IPKOCTH MOACBETKHU: HATUYUE;

Hannuue ¢yHkuuum rpaduyeckoro KOMMEHTHPOBAHHS —IOBEpX
MPOU3BOJILHOTO HM300pakeHUs, B TOM 4YHCIE OT (PHU3HUECKH
MOJKJIFOUEHHOTO0 UCTOYHHKA BUJICOCUTHAJIA: HATHYUE;
WnuTerpupoBannbie (QyHKIMH BBIBOJA H300paXEHUH C HKPAHOB
MOOUIBHBIX YCTpOicTB (Ha miardopme pacrpoctpaneHubix OC), a
TaKK€ C  BO3MOYKHOCTbIO  MHTEPAKTUBHOIO  B3aUMOJAEHUCTBHUS
(ympaBlieHHs) C YCTPONCTBOM-UCTOUYHUKOM: HATUYHE;
WHTerpupoBaHHbBI B TOJIb30BATEIBCKUN HHTEpdEiic (QyHKIMOHAT
mpocMoTpa U paboThl ¢ (aitmamu ocHOBHBIX ¢opmatoB ¢ USB-
HaKOIUTEJIEH UJIM CETEBOr0 CEPBEPA: HATUUUE;

ITonnepxka BCTPOEHHBIMHU CpeaCTBaMu JTUCTAHIIHOHHOTO
yrOpaBieHUuss pabouvMMM IapaMeTpaMH YCTPOMCTBAa uepe3 BHEIIHUE
CHUCTEMBI: HAJINYUE;

[IpenycraHoBneHHass OMEpallMOHHAs CUCTeMa C TrpadUuYeCKUM
MOJIb30BaTeIbCKUM  HMHTepdeiicoM, oOecrneunBaromas  paboTy
pacrpoCTpaHEHHBIX 00pa3oBaTeNbHBIX " 00111eCHCTEMHBIX
MIPUIIOKEHUN: HATUYHE;

WHuTerpupoBanHble  cpeAcTBa,  oOecneuMBarolMe  CIeAYHOLINI
(GbyHKIIMOHAT: CO3/1aHHE MHOT'OCTPaHUYHBIX YPOKOB c
HCIIOJIb30BAHUEM MEAMAKOHTEHTA Pa3JIMYHbIX (OpPMATOB, CO3JaHHE
HaJMuce M KOMMEHTapHueB IOBEpX 3alyIICHHBIX MPUIOKEHUH,
pacro3HaBaHue (GUTyp ¥ PYKOIMCHOTO TEKCTa (PYyCCKUU, aHTITUHCKUIA
SI3BIKH ): HAJTNYUE;

NHCTpYyMEHTBI pUCOBaHHUS TEOMETPHUYECKUX GUTYP W JIMHHM:
HaJIN4ue;

BCTPOEHHBbIE (DYHKIUU (T€HEpaTop CIydalHBbIX YMCEN, KaJbKYISTOD,
9KpaHHas KJIaBUaTypa, TailMep, pelakTop MaTeMaTH4eCKux (Gpopmyin):
HaJIN4ue;

ANEKTPOHHBIE MaTeMaTUYEeCKHEe WHCTPYMEHTHI (IIUPKYJb, YTOJIBHUK,
JUHEeKa, TPAaHCIOPTHP): HAJINYHE,

pexxum  "Oenmoil  TOoCKH" € BO3MOXKHOCTBIO CO3JaHUS 3aMETOK,
pucoBaHus, pabOTHI ¢ TaOIHUIIAMU U TpaduKaMU: HATUYUE;

umnopt (ainos popmaros *.pdf, *.ppt: Hanuuue;

3.2.

HanomapHas
MOOWIBbHAS CTOIKa
TUIS
WHTEPAKTHBHBIX

CoBMeCTUMOCTh C MOHOOJOYHBIM HMHTEPAKTUBHBIM yCTPOMCTBOM
m.1.1.6; MakcuMmanbpHbIi BEC, BBIICPKUBAEMBIM KpPEIJICHUEM: HE
MeHee 60 Kr
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JOCOK 170171
YHUBEpCAIbHOE
HAaCTEHHOE
KpEITIeHue

2.3. @opmbl aTTECTALUM

KoHTponbs ocymiecTBiseTcss BO BpeMs MPOBEACHHS MPEIBaAPUTEIHHOM,
TEKyIlleH, TPOMEKYTOUHOH M UTOTOBOM aTTecTanuu. [IpeaBapurenbHas artecTarus
OCYILIECTBIIsIETCS B (popMe TeCTHpOoBaHUs. Tekylas arTecTanusi OCYIICCTBISETCS B
dbopme megarornyeckoro HaOMOAEHUS, IPE3eHTAIMN PE3YIbTaTOB, YCTHOTO OIpoca.
[IpomexxyTouHast aTTeCTaIUsl OCYIIECTBIAECTCS B (hOpME TPE3EHTAIIMN PE3yIbTaToOB,
ycTHOTO ompoca. MToroBas aTTecTamus OCYyIIECTBISETCS B (opMe Mpe3eHTAIHH
PEe3yJbTATOB U 3aLIUTHI TPOCKTOB.

2.4. OueHOYHbIC MATEPUAJIBI

OneHka crmocoOOHOCTH — €CTh/HET.

1. TloHumaHnwue:

 TMOHMMAIOIIIEEe YTEHHUE (4U-3 BOMPOCHI HA IOHUMaHWE — OOyYaIOIIMiCcs 3aaeT
BOIIPOCHI, OCHOBaHHBIC Ha COOCTBEHHOW HMHTEPHPETAMHA MaTepuajia, COAcp Kaliue
CcOOCTBEHHBIN BBIBOJI HIIUTUIIOTEZY);

« TOHUMAIOIIee chylaHue (4-3 CIOCOOHOCTh K OOOOIIEHUI0O U OTHOIIECHUE K
JTUCKYCCHUH).

2. CopepxaTenbHasi aKkTUBHOCTb:

« pabota B rpymre (CIyIIaeT, 10MOIHSAET, BKIIOYEH B padoTy);

+ KOMMYHHMKallUs C HAacCTaBHUKOM (cojepskarenpHas, 03  MOIbITKU
MaHUITYJISILIHH);

« KOMMYHHUKAIUSI MEXIy TpynrnamMu (BKIOYEH B OOCYXXJICHHE, BBHICTPAUBACT
JTUCKYCCHI0, TOTIOJHSET BEPCUIO CBOEH TPYIIIBI HIIM BEPCUU APYTUX TPYIIN).

3. Paznuuenwue:

* BBISIBIICHUE OCHOBAHHS IJIsl pa3ivueHus (depe3 ueaau3aifio — BBISBISET
pHU3HAK, HA OCHOBAaHUHU KOTOPOTO CTPOUTCS PA3IMYEHUE OJTHOTO OT JIPYroro);

« (ukcanus paznuunii MEXITy aOCTpakiuend W uaealu3aieil Kak crnocodbom
paboThl (uaeanu3aiusi — COBOKYITHOCTh MPU3HAKOB, OMPEACISIONIas TeHepaTbHYIO
COBOKYMHOCTh  SIBJICHUS; aOCTpakmusi —  COBOKYINHOCTh IPH3HAKOB, HE
OTIPEIEIAIONINX COBOKYITHOCTh siBJieHUs. I[lpumep OBITOBOW aOcTpakmmm — «BCE
pPBDKHE HaTJIbIe» U T.J1.).

4. CrniocoOHOCTbH K CXeMaTHU3alIUu:

* BBISIBJICHHE IJIAaBHOTO HAa PUCYHKE (UTCHHUE PUCYHKA);

M300paKCHUE TJIABHOTO B MOHATHBIX JUIS IPYTUX CHMBOJIAX;
IIEPEBOJT PUCYHKA B CXEMY.

5. I1o3MLMOHHOCTB:

s yIepKaHWE YYCHHYECKOW TMo3ulnu (HE CKAThIBAETCS B OOWUIy WU
pazipakeHue, HE HacTauBaeT Ha COOCTBEHHOM MpaBOTE U3 YHOPSIMCTBA, HO
coJiepKaTeIbHO OTCTAUBAET CBOIO TOUKY3PEHU).

6. CnocoOHOCTB K pedieKCHUH:
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* YTO JeNaiu;

+ UYeMy HAYUYWJIHCh;

+ KakuM 00pa3oM MPUIILIH K BEIBOJY;

« JMYHOE OTHOIIEHHE K Tpoueccy o0ydeHus. OTAENBbHO paccMaTpuBaeM
KPUTEPHUH OLICHKUJIA00PATOPHO-TIPAKTUYECKON JEATEIHHOCTH.

7. Benmenue  nmaGopaTopHOro KypHaja: OIMCaHUE IleJel,  3ajad,
0o0opyI0BaHusl U MPUOOPOB, METOJIOB, TUIIOTE3, PE3YJIbTaThl U MX HUHTEPIPETAIUS,
JIOCTOBEPHOCTH — MPOBEPKA MOBTOPaMH, BbIBOIbI; 0—5 OasioB.

2.5. Cnincok JuTepaTypsbl
OcHoBHasi JuTEpaTypa
buonorus. Mycradpun A.T'., 3axapos B.b. — M.: 2016. — 424 c.
. buonorus. CoBpemMeHHass WUIIOCTpUPOBAHHAS >SHUUKIoneaud. [n. penm.
['opkun A. I1. =M.: Pocman-IIpecc, 2006. — 560 c.
: Brenenne B kinerounyro Ouosoruto. Yennor 10.C. 4-e uzn., nepepad. u
nom.- M.: UKI],
«Axagemkuuray, 2004. — 495 c.
: buosorus. Bech Kypc MIKOIBHOMN MporpaMMbl B cxemax U Tabmaumax. (2007,
126 c.)
: buonorus. B 3 1. Teitnop ., ['pun H., Ctayt V. 3-¢ uzn. — M.: Mup, 2004,
Tom 1 —454c¢., Tom 2. —436¢., Tom 3. —451c.
: Muxkpo6uonorus. Herpycos A.U., Koroa U.b. 3-e¢ u3zx., ucnp. — M.: 2009.
— 352 c.
Muxkpoo6uonorus. JIsicak B.B. Munck: BI'Y, 2007. — 430 c.
O6mmas 6uonorus. Konecunkos C.U. 5-¢ uzn., crep. —M.: 2015. — 288 c. 9.
Y4ebHo- MeTonmueckue Matepuaisl BiTronics Lab
JlonmosiHUTEILHAS JIMTEpaTypa
1. Axcuomsl ononorun. MegunkoB b.M. — M.: 3nanne, 1982, 1986. — 154 c.
2. AmueBa W.b., Kupees W.U., Kypuamoa C.}O., V36ekoB P.D. «Metombl
KJIETOYHOW OWOJOTHH, HMCTOJb3yeMble B IMTOTEHETHKE». YueOHoe mocobue s
MIPOBEICHHS TPAKTUYCCKUX 3aHIATHH 1o Kypcey «lluTorenernka» mjisi CTyJAEHTOB 3
Kypca (QakynpTeTa  OWOWMHXKEHepHH U OMOMH(POPMATUKH  MOCKOBCKOTO
rocynapcTBeHHoOro ynuepcutera umenu M.B. Jlomonocosa. — M.: 2010 r.
3. Amnaromus yenoBeka. Mupep A.M.— M.: 2008 - 88 c.
4. buonorus s nocrymnarommx B By3bl. bunua I'.J1., Kpeokanosckuit B.A. (2008,
1088c.)
5. buonorus. CrnpaBounuk mikoasuuka. Coct. Bmacosa 3. A. (1996, 576 ¢.)
6. Baenenwme B Ouosioruro. ITomosa H.A. HI'Y, 2012 — 271 c.
7. JI.A. BacunwseB C.H. 3onotyxun E.A. KopneeB. «PykoBOJCTBO K MPaKTUUECKUM

3aHATUAM o MUKPOOHOIIOTUI. VY nbstHOBCKast rocylapCTBEHHAS
CeNbCKOXO3sIiCTBEeHHass  akaaemus. Kadenpa MuKpoOHONIOrMM, BUPYCOJOTHH,
AMHU300TOJIOTUH u BETEPUHAPHOCAHUTAPHOU  DKCIEPTHU3HI, 2003 .

http://www.studfiles.ru/preview/1152683/
8. IlpakTHKyM MO MOJIEKYJSIpHOH reHeTHke. YdyeOHo-meToanueckoe mocodue/A.P.
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Karomog, O.A. I'mmaaytaudoB. — Kazans: KOV, 2016. — 36 c.

9. JlmarHoctuka I'MO - IPOOJIEMBI u pCIIICHUS. http://gmo-
net.info/index.php/ckrytayaugroza-rossii/48-diagnostika-gmo-problemy-i-resheniya
37

10.3asm P.I', ByrBunmosckwuit B.3., [laBeinos B.B., Paukosckas W. B. buonorus: mms
noctynarouux B By3sl. — PoctoB u//l.: @ennkc, 2014 r. — 639 c.

10. KOMIUIEKCHAS TTPOT'PAMMA pa3Butust 6uotexnonoruii B Poccuiickoii
®denepanuu Ha nepuon 1o 2020 roga, http://www.biorosinfo.ru/B102020.pdf

11. HakBacuna, M. A. BUOHAaHOTEXHOJIOTUU: JOCTHKEHUS, MPOOIEMBbI, TEPCIEKTUBbI
pasBuTHs: yueOHoe mocodue / B. I'. AptroxoB, MUHHCTEPCTBO 00pa30BaHUs M HAYKH
P®, denepanbHoe rocymapcTBEHHOE OOJKETHOE 0OO0pa3oBaTEIbHOE YUpEkKICHUE
BBICIIEr0 TpodeccroHaabHoro oOpazoBaHus «BOPOHEXKCKHNM ToCydapCTBEHHBIN

YHUBEPCUTETY, M.A. Haxsacuna. — Boponex: BOPOHEXCKMUIA
IroCYJAPCTBEHHbBIM YHUBEPCUTET, 2015. —152 c.
12. ITocobne. — CII6.: HHY HUTMO; HUXubT, 2013. -  95c.,

http://window.edu.ru/catalog/pdf2txt/296/80296/60698

13. llImun, P. Harnsanas OWOTEXHOJOTUS M TEHETUYECKass WHXEHEpUs =
TaschenatlasderBiotechnologieundGentechnik / pen.: T.II. MoconoBa, pea.: A.A.
CunromuH, niep.: A.A. Bunorpanosa, nep.: A.A. Cuntomus, P. [Mun. — 2-e usg.
(31.). — M.: JIaboparopwus 3nanui, 2015. — 327 c.

14. IIpaBuna HaJIJIeKAIIEH 1abopaTopHOit MPAKTUKHU EBpasniickoro
Dxonomuueckoro Coroza GOOD LABORATORY PRACTICE (GLP), 2015.

15. Pazmuoxxenue pacrenuii. [TaytoB A.A. CII6.: 2013. — 164 c.

16. PerynsitopHble cucteMbl opranu3Ma uenoseka. JlyosrHun B.A. M.: Jlpoda, 2003.
—368c.

17. YauurtensHas ouonorus. Jpo3zmora M.B. M.: HI[ DHAC, 2006-232 c. 21.
XVUMHUYECKHE AIIEMEHTHl B (PM3HOJOTUU U 3KoJIoruu venoBeka. CkanbHbli A.B. M.:
2004. - 216 c.

22. lnevixkna A.I'., Kumunckas H.T. BBenenme B OmorexHonoruro: YueoO. 23.

Dkojorudeckass OwotexHosorus: yue0. mocoowe / M.A. CazonoBa. — CapaToB:
®I'bOY BIIO "Capatosckuit I'AY um. H. 1. Basumnosa", 2012. — 106 c. 38
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HpuiaoxenneNel

IIpaBuia BbIOOpa TeMbI POEKTA

Crioco0bl TOCTHXKEHUS 1LIeJiell HAauWHAIOIUMU HCCIIEeI0OBATEeNIIMA BO MHOT'OM
3aBUCAT OT BBIOpaHHOW TeMbl. HeoOXoamMo MOMOYbL NETSIM HAaWTH BO3MOXKHBIC
MyTH, BEIYIIHUE K JOCTUKEHHUIO €U, BBIACIUTH OOLIECTPUHSATHIEC, OOLIECU3BECTHBIC
U HECTaHJapTHBIC, aJbTEPHATHBHBIC, CIENATh BBHIOOp, OLIEHUB S(DPEKTUBHOCTH
KaXXJI0TO crioco0a.

Ilpasuno 1. Tema pomkHa OBITh HMHTEpECHa peOEHKY, YBJEUYb €ro.
HccnenoBarenbckas padora 3pPexkTrBHA TOIBKO HA I0OPOBOJILHON OCHOBE. Tema,
HaBsI3aHHAsl YUCHHUKY, KaKOW Obl BAKHOM OHa HE Ka3aiach MpernojaBaTeo, He 1acT
JOJDKHOTO A deKTa.

Ilpasuno 2. Tema nomkHa OBITH BBHIMOJHMMA, PEIICHHE €€ TOJIKHO OBITH
MOJIE3HO y4YaCTHHUKaM HcclieoBaHusA. HaTolkHyTh peOeHka Ha Ty HIEK, B
KOTOPOH OH MAaKCHUMAaJbHO PEAM3yeTCs] KaK MCCIENO0BATENb, PACKPOET JIydIlne
CTOPOHBI CBOETr0 MHTEIJIEKTA, MOJIYYUT HOBBIE MOJE3HbIE 3HAHUSA, YMEHUS U
HaBBIKH, — CJIOKHAs, HO HE0OXoArMas 3ajaya JIjis nejarora.

Ilpasuno 3. Tema nomkHa OBITh OPUTHHAIBHOM C  BJIEMEHTAMHU
HEOKUJAHHOCTH, HEOOBIYHOCTU. OpUTrMHANIBHOCTh CIEAYEeT IOHUMAaTh Kak
CHOCOOHOCTh HECTAHAAPTHO CMOTPETh HA TPAAULIMOHHBIE PEAMETHI U SBJICHUS.

Ilpasuno 4. Tema pomxHa OBITH TakoW, 4YTOOBI paboTa Morja OBITh
BBIMIOJITHEHA OTHOCHUTENIBHO ObICTpO. CHOCOOHOCTH JAOJIT0 KOHLIEHTPUPOBATH
COOCTBEHHOE€ BHHMMaHHWE Ha OJHOM OOBEKTe, T. €. JIOJITOBPEMEHHO,
LEJIEYCTPEMIIEHHO Pa0OTaTh B OJHOM HalpaBJICHUH, Y IIKOJIbHUKAOTPaHUYECHHA.

Ilpasuno 5. Tema nomxHa ObITH JOCTynmHOM. OHA JTOJKHA COOTBETCTBOBATH
BO3PACTHBIM OCOOCHHOCTSIM JeTed. ODTO KacaeTcs HE TOJbKO BBIOOpa TEMBI
UCCJIEeI0BaHuUs, HO U (OPMYIUPOBKU M 0TOOpa MaTepuana s ee pemenusa. OnHa u
Ta e npodseMa MOXKET pellaTbcsl pa3HbIMH BO3PACTHBIMU TpPYINIIAMHU HA
pa3IUYHBIX 3Tanax oOy4eHHUs.

IIpasuno 6. CoueraHue XelaHu U BO3MOXHOCTe. BriOupas temy, negaror
JIOJKEH y4eCThb HaJlMyue TpeOyeMbIX CPEJICTB U MAaTEPUAJIOB — UCCIEA0BATEIbCKOM
0a3pl. Ee oTcyTcTBHE, HEBO3ZMOXKHOCTH COOpaTh HEOOXONMMBIC JTaHHBIE OOBIYHO
NPUBOJAT K TMOBEPXHOCTHOMY pPEIICHHIO, TMOPOXAAT 'mycrocioBue". ITo
MELIAET Pa3BUTHIO KPUTUYECKOTO MBIIIIEHUS, OCHOBAHHOTO Ha JI0Ka3aTEJIbHOM
VCCJIEIOBAHUH U HAJC)KHBIX 3HAHUSX.

Ilpasuno 7. C BBIOOPOM TE€MbI HE CTOUT 3aTATUBaTh. BOJBIIMHCTBO yyaluxcs
HE MMEIOT MOCTOSHHBIX NPHUCTPACTUH, MX HMHTEPECHl CHUTyaTUBHBI. IloaTOMY,
BbIOMpas TeMy, 1eCTBOBATh ClIEyeT OBICTPO, IOKA HHTEPEC HE yrac.

IIpumepsl TEM NPOEKTOB

Meouyuna. Papmayesmuieckas NPOMulULLIEHHOCHb

1.  IlepcnekTUBBI UCTIOIH30BAHUS TEHHO-MOIU(DUIIMPOBAHHBIX OPTAHU3MOB
JUIS1 HY K TPAHCIUIAHTOJIOTUH

2. Cucremsl JJHK-nuaraocTukm.



3.  Menuko-reHeTH4ecKOe KOHCYIbTUPOBAHUE

4. Mertonbl  reHHOW — WHKeHepuu.  [IpoM3BOACTBO  BUTaMHHOB,
AMHHOKHCIIOT,aHTHOMOTHKOB.

5. PasBurtue mpousBoacTBa OHONpenapaToB IS JUATHOCTUKH, JICUCHUS U
npoUIaKTUKY COITMATIFHO 3HAYMMBIX 3a0ojeBanuii B Poccun u 3a py0Oexom.

6. Co3maHue TEOPETHYECKUX OCHOB JTHO- U AaHTPOIOTCHETHUKH KakK 0a3bl
JUIE  Ppa3pabOTKH HOBBIX METOJOB JIMATHOCTHKH M JICUCHUS, COXPaHCHHUS
reHooHa.

7.  T'ennas tepanus. Comaruyeckasl TeHHas Tepanus. 3apoJibllieBas TeHHAs
Tepamnusi.

8.  PasMHOXeHWe  JIeKapCTBEHHBIX  pacteHuil  invitro.  Iumesas
IIPOMBIIUIEHHOCTB. CeIbCKOE X0351CTBO

9. T'eHHO-MOAM(UIMPOBAHHBIC OPTAHU3MBI B HAIIIEH JKU3HU.

10. buonornyeckue 106aBKH B MUIIEBOH MPOMBIIUIEHHOCTH.

11. CoBpeMeHHbIE OMOTEXHOJIOTUHU B CEIbCKOM XO3SIMCTBE.

12.  Co3pmaHue U UCIOJIb30BaHUE OMOTIECTUIUIOB.

13. OcoOeHHOCTH MPOU3BOACTBA OMOTyMYyCa.

14, CoBpeMeHHbIE aCIIEKThl MHKEHEPHOI YH3UMOJIOTUH U TIEPCIIEKTUBHI €€
UCIIOJIb30BaHUSI.

15. TpaHCreHHBIC PacTeHUS U KUBOTHBIC. [IUTaTenpHBIE CPEABl U PEKUMBI
BBIpAITUBAHUSI.

16. [Ipou3BOACTBO KOPMOBOTO U TNHIIEBOro Oelka Ha OCHOBE
OMOKOHBEPCUU PACTUTEIHHOTO CHIPHSI.
17. Pa3paboTtka u  BHeApeHHWE  DKOJOTUYECKA  YUCTOM  CHCTEMBI

OMOJIOTUYECKOT03EeMIIEACTIHSI.

Bbuorexnonoruu B 3xoJioruu. OXxpaHa oKpyxkawieil cpeabl

1. buorexHOIOTHH U PEIICHHE SKOIOTUYECKUX MPOOIIEM.

2. Hcnonws3oBaHue OWOTEXHOJIOTUH TMPU MOHUTOPUHIE OKpYKaroIen
Cpelbl.

3. Ouuctka BOJbI C TOMOIIBIO OMOTEXHOJIOTHIA.

4. Hcnonb3oBaHME OTXOIOB  CEIBCKOTO  XO3sMCTBA JJIA  pPELIEHUs
HKOJIOTHYECKUX MPOOIIEM.

5. buonoruueckas o4MCTKa TBEPIABIX OTXOJIOB.

6. Posib OMOTEXHOJIOTHY B 3aIIUTE U 03I0POBJICHUN OHUOChEpHI.

7.  DKOJIOTUYECKHE po0IeMBI, MOPOKIaEMbIe TPaHCTE€HHBIMU
OpraHu3MaMH.

8. Kpuocoxpanenue reHOQOH/1a )KUBOTHBIX U PACTECHUH.

9. buoTexHOoI0rMu B perieHruu mpobdiieM 0M0Oe30MacHOCTH

10. CoxpaHEHHE U PaAIMOHAIBHOE MCIOJIb30BAHUE T€HETUYECKUX PECYPCOB
KaK OCHOBBIPA3BUTHUSI OMOTEXHOJIOTHHU.

11. Co3nmanue 0a3 MaHHBIX M METOJOB MOHUTOPUHTA W YCTPAHCHHUS
OMOJIOTUYECKUX YTPO3IKOCHCTEMAM

JHepreruka. Kocmoc. buonnpopmaruka

1. KocMuueckas 6MOTEXHOJIOTHS.
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2. bBHOTEXHOIOrMHU B SHEPTETHKE.

3. [IlepcrekTuBBl BKJIIOYEHUSI OMO3TaHONA U OWOAM3ENS B CTPYKTYpPY
TOTUTMBHOTO OajlaHCACTPaHBI

4. BuHeapenwe  HOBEMIIMX  JOCTHXKEHUH B  cpepe TEHOMUKH H
O1onH(pOPMaTUKHU.

5. Co3gaHue MaTeMaTHYECKUX MOJIeNICH KUBOU KIETKHU U UX UCIIOIb30BaHUE
JUIS1 pEILICHUS TPUKITAHBIX 3a/1a4

ITHYECKHE ACTIEKThI

1.  DTHUYECKHE ACTIEKThI KIIOHUPOBAHUS OPTaHU3MOB.

2. IIpobnema ucrnosb3oBaHusl TEHETUUECKOW HH(OPMAIUH.

3.  IIpobremakoMMmepuuamu3amuu 00JIaCTH MIPUMEHCHUS TE€HHBIX
TEXHOJIOTUI MHUCTOIB30BAHMS T€HETUYECKON MHPOpMAIIIH

Heiipoounosorus u ¢pusuonorus

1. HccnenoBanue u3MEHEHHI B paboTe cep/ilia moj aeicTBueM puznueckoit
Harpy3KkH.

2. MHccnenoBanme 3aBHCUMOCTH MapaMeTPOB  3JIEKTPOMUOIPAMMBI  OT
CUJIbl M1 CKOPOCTHCOKPAIIECHUS MBIIIIIBI.

3. Ompenenenue BpPEMEHH MPOXOXKACHUS HEPBHOTO HMIyJbca YEpPeE3
pedIeKTOPHYIO NyT'yHU pEaKIMy Ha BHEIITHUE CTUMYJIBI.

4. OmpeneneHue  BPEMEHM  PEakIMM  BPEMEHHOTO  pa3pelieHus
PA3JIMUHBIX CEHCOPHBIXCUCTEM.

5. Biusinue pas3iuuHBIX CBETOBBIX M 3BYKOBBIX CTHUMYJIOB Ha PUTMBI
anexkTposHIedanorpabuu
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