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MOSACHUTEJBHASA 3AIINCKA

[Tporpamma snextuBHOro kypca "lIpaktukym mno Ouonoruu" (nmaiee -
Owosorns) Ha ypOBHE CpPEIHETO OO0IIero oOpa3oBaHUs pa3paboTaHa HA OCHOBE
®denepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit
Odeneparun»y, GI'OC COO, Kouuenmuu mnpenogaBaHus ydeOHOro mpeamera
«buonorus» W OCHOBHBIX TOJIOKEHUH (QenepanbHONl pabodeil TpOrpaMMel
BOCIIUTAHUSI.

DNEeKTUBHBIM KypCc TpU3BaH YIIIyOUTb, PACIIUPUTH YYEOHBIH MpeaMer
«buonorusi» W peanu3oBaTh MPAKTUYECKYIO HAIMPABIEHHOCTh MPOGUIBLHOTO
npeametra. Kypc sBisieTcs OJHMM M3 KOMIIOHEHTOB MPEIMETHON 00sacTu
«EcrectBeHHO-HayuHble mnpeameTey. CormacHo mnonoxenusm OI'OC COO
nporIbHBIC yU4eOHBIC MPEIMETHI, U3ydaeMbIe Ha YIITYOJIEHHOM YPOBHE, SBISIFOTCS
criocoboM nuddepeHunanuy 00yuyeHusl Ha ypOBHE CPEIHET0 00IIero oopa3oBaHus
U TpU3BaHbl 00ECIEUYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX TMPEIMETOB JOJKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa3oBaTEIbHBIX, BOCHHUTATEIBHBIX M PAa3BUBAIOIINX
3a/lay, CBS3aHHBIX C MpodopueHTanueln o0yJarouuxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJOTHEH,
MEIUIMHON, 3KOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma mno 3nexktuBHOMY Kypcy "lIpaktukym mno Owuonorusa" naér
MPEACTaBICHUE O IeJIM W 3ajadyax W3y4deHus ydeOHoro mnpenmera «buoiorus»
ompeneNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccam,
PEKOMEHIYET MOCIEA0BATeIbHOCTh M3YyYEHHUS YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU Y4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEeH oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peaNn30BaH MPUHIUI TPEEMCTBEHHOCTH C U3YYeHHEM OWOJIOTHM Ha YpOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Omarojaps 4YeMmy IpPOCMAaTPUBAETCS
HalpaBJIEHHOCTh HA  TMOCJIEAYIOIIee pa3BUTHE  OHOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIIUTAHWE OEpPEeKHOTO0 OTHOIICHUS K OKPYXalolled MPUPOTHON cpere.
[Iporpamma mo3BossieT (HOPMUPOBATH OCHOBHBIE BHUbI YUEOHO-TIO3HABATEIIHLHOM
NEATEIbHOCTH OO0YYalolMXCSl MO OCBOCHHUIO COJEpkKaHUs OHOJOTHYECKOTO
oOpa30BaHUs Ha YPOBHE CPEAHETO OOIIero oOpa3oBaHuUs.

N3ydeHne  3IIEKTUBHOTO  Kypca  OpPHUEHTHPOBAHO HAa  MOJTOTOBKY
OOy4JaroMMXcs K TOCISAYIOIMIEMY IMOIYYEeHHUI0 OHWOJIOTHYECKOT0 OOpa3oBaHUs B
By3aX U OpPraHU3aIUsAX CPeAHET0 MPodheCCUOHATIBHOTO 00pa30BaHusl.



Kypc mnpusBan oOecreuyuTh OCBOCHHE OOYYaIONUMHUCA OHWOIOTHYECKUX
TEOPUH U 3aKOHOB, UJEH, IPUHLMIIOB U MPABUJI, JIEKAIIUX B OCHOBE COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHbBl MHUpa, 3HAHUH O CTPOECHHHM, MHOI0O00pa3uu H
OCOOEHHOCTSIX KJIETKHU, OpraHu3Ma, MOMYyJSIUU, OHOIeHO3a, AKOCHUCTEMBI, O
BBIJIAIONINXCS] HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX MCCIIEIOBAHMIX B OMOJIOTHUH,
MPUKJIATHBIX aCeKTaX OMOJOTHYEeCKUX 3HAHUH.

Kypc pemaer cnenyronme 3aiadun:

-03HaKOMJICHHE OOyYaronIuxcsi ¢ METOJaMM TMO3HAHUSl KUBOW MPUPOIBI:
UCCJIEIOBATENIbCKUMU  METOJIaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OHMOJIOTUU, HSMOPHUOJIOTUUM U OHOJOTUU PA3BUTHS, TEHETUKH W
CeJICKUMU, OWOTEXHOJIOTMM M CHUHTETUYECKONM OWOJIOrMH, MaJCOHTOJOrUH,
DKOJIOTMH);  METOAAMH  CaMOCTOSITEIBHOTO  IPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHU B JlabopaTopu U B IMpUpoae (HaOIOAeHHE, H3MEpPEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIaJICHUE OOYYAalOIIMMUCS YMEHHUSIMHU: CaMOCTOATEIbHO  HAaXOAWTh,
aHAJIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; IMOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-DKOHOMHYECKMMH M 3KOJOTHYECKUMHU
npobjieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTU I10
OTHOILICHUIO K OKpPYXKaIIIeH NpUPOAHON cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOLIMX  JIIOJIe; OOOCHOBBIBATH U COONIOJATH  MEpbI
npoUIaKTUKA UHPEKIMOHHBIX 3a00JIEBaHUM, MpaBUia MOBEACHUS B MPUPOIE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHON KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHSA B 00J1aCTH OMOJIOTHH;

pa3BuUTHE Y OOYyHAIOIIMXCSl UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMK B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOJI0JoTuei
OHOJIOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHHUS AKCIEPUMEHTAIIbHBIX
UCCJIEI0BAHUM, pelIeHHs] OMONIOrMYECKUX 3a7a4, MOACIUPOBAHUS OMOJIOTHUECKHUX
00BEKTOB U MPOIIECCOB;.

OOmiee 4yuCiIO YacoB, OTBEACHHBIX HAa M3ydeHUEe Kypca 34 yaca, 1 yac B
HEJEIIO.

OOs3aTenbHBIM ~ YCIIOBUEM  SIBIISIETCS  NMPOBEJAEHUE  JAOOpPaTOPHBIX U
npakTuyeckux padot. Takxke yyactre 00y4aromuxcsi B BBIMOIHEHUH IPOESKTHBIX U
y4eOHO-UCCIIeIOBATENbCKUX PA0OT, TeMaTHUKa KOTOPBIX ONPEAEISAETCS yYUTEIeM
Ha OCHOBE MMEIOIIUXCS MaTepUaIbHO-TEXHUYECKUX PECYPCOB M  MECTHBIX
MIPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUEHUA
11 KJIACC

buojaorus KjieTku

Knetka — cTpykTypHO-QYHKIMOHANbHAs €AUHUIA >KUBOro. MeTomabl
MOJICKYJIIPHOM W  KJIETOYHOW OWOJOTMU: MHKPOCKOIHUS, XpomaTtorpadus,
anekTpodopes, METO]1 MEYEHBIX aTOMOB, muddepeHnanbHoe

neHTpudyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emoK. DNEKTPOHHAS! MUKPOCKOIHSI.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHHH JKUBBIX CHCTEM.

IIpakTnueckass padora «/I3yueHue METOJOB KJIETOYHOM OuOJIOTUH
(xpomarorpadus, anextpodope3, auddepeHanbHoe EHTPUGYTHUPOBAHUE,
[1LIP)».

XuMu4ecKasi OpraHu3anus KJIeTKu

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAaMUKPOIJIEMEHTBHI.
Bona u e€ ponp Kak pacTBOPHUTEINS, peareHTa, ydacThe B CTPYKTYpHUPOBaHUU
KJIETKH, TEIUIOPETyJsiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OMOJIOrMYecKas
poJb. Posib KATHOHOB ¥ AHMOHOB B KJIETKE.

Opranuyeckne BelIECTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMMHOKHCIOTHBIN cocTaB 6enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpYKTypa Oeika, TeNnThaHas CBsA3b. BTOpuyHas, TpeTUYHAas, YEeTBEPTUYHAS
CTpykTypbl. J[lenartypamus. CBoicTBa OenkoB. YTriaeBoJbl. MoHOcaxapuibl,
JUcaxapuibl, OJIMrocaxapujabl M Tonucaxapuiabl. OOmMI TIaH CTPOCHUS U
($u3MKO-XMMHUYECKHE CBOMCTBA yIieBo10B. buonornyeckue GyHKIUN YIII€BOAOB.

Jlunuast. 'uapodunsHo-rTUapOPOOHBIE cBOMCTBA. Kitaccudukanus Tunuios.
Tpurnuuepunsl, dochomunuabl, BOCKH, CTepoubl. buonornueckue (QyHKIUU
munuioB. Hyknennoseie kucnotsl. JJHK 1 PHK. CtpoeHne HykienHOBBIX KUCIOT.
Hyxneorunpl. [lpunnun kommiementapuoct. IIpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnmpans. MecronaxoxaeHnue u ouonornueckue pynknum JTHK.
Bune PHK. ®yukuun PHK B kiietke.

Crpoenne monexkynsl AT®. Makpospruyeckue cBsizu B Moiiekyine ATO.
buonornueckue pynkiuu ATO.

JlabopaTtopnasi pa6ora «O0Hapyx)eHHE OEITKOB C TOMOIIBIO KAYeCTBEHHBIX
pEaKLIH.

JlaGoparopuass  padora  «lccrmenoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTAaHU3MOBY.

Crtpoenne U pyHKIIUN KICTKH



Tunel KIETOK: JyKapuoTHYecKass M mpokapuotuyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00Pa30BAHMSI KIETKH.

CtpoeHure NpoKapuoTUIECKOU KiIeTku. KinerouHast cTeHka OakTepuidl U apxew.
OcoOEHHOCTH CTPOCHHS TeTepOoTpOoGHONM U aBTOTPO(HON MPOKAPUOTUYECKHUX
KJIETOK. MecTo U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenue 1 PyHKIIMOHUPOBAHUE 3YKAPUOTUIECKOMN KIIETKH.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MoyIM3a W JAEIUIA3MOJIU3a B
PACTUTENBHBIX KIETKAX.

IIpakTnyeckas  padora  «l3ydyeHue  JOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIbHBIX KIETKAX).

OO0OMeH BelecTB U NpeBpallleHHe JHEPTUN B KJIETKe

AccUMWIALNS U AUCCUMIIISILIUS — IB€ CTOPOHBI MeTabonu3Ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tmpoueccax. DOEpMEHTATUBHBIM XapakTep peakUuid KIETOUHOTO
meTtabonusma. DEpMEHThl, MX CTPOEHHME, CBOWCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
[TpoayktuBHOCTh (hoTOCHHTE3a. BnusHue pa3nuuHbIXx ()aKTOPOB Ha CKOPOCTH
¢doTocuHTe3a. 3HaUueHUE POTOCUHTE3A.

XEeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIINE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJHBIE
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AHaspoOHble opraHu3Mbl. Buael OpokeHus. I[IponykTel OpoKeHHS M HX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA3pOOHbIE MUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornyeckoe okuclieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npoliieccax ononornyeckoro okucnenus. {uknnueckue peakunn. OKUCIUTEIbHOE
dbochopunupoBaHue.

JlabopaTtopuass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha MpUMEpe aMUIa3bl WIIN KaTaasbl).



JlaGopaTtopnas pabora «UM3ydenue (EepMEHTATUBHOTO pacCILEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U IBIXAHUSD.

HacaencrBennasi uHopManusa U peajn3anus eé B KIeTKe

Peakiun marpruyHoro cunresa. [IprHLIWI KOMIJIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopmManuu. ['eHeTnueckuit
KOJI, €ro cBoWcTBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUINIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Tpancnsmus u e€ sranbel. Yuactue TpancnoptHeix PHK B OmocunTese Oenka.
YcnoBusi 6uocuntesa Oenka. KomupoBanue amunHOkucnor. Pomp pubocom B
OouocuHTe3e Oenka.

Bupycel — HekieTounbie (OpMbI )KU3HU U 00JIUraTHBIE Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTEpHO(aros.

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA.

7KU3HEeHHBIN HUKJ KJIeTKH

Knerounslii 1uki, ero mnepuoabl M peryisinua. Wurepdaza u  MuUTO3.
OcoOeHHOCTH MPOLECCOB, MpoTeKaromux B HMHTepdaze. [loAroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUN (TPEMUTOTUYECKHUI ) IEPUOIbI HHTEP(DA3BI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perummkannun JIHK:
KOMIUIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CHUHTE3, aAHTUNAPAJUICIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeromMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuOTHUIl. JIUMIOWAHBIA W
rariouaHblid  HaOOpbl  XpoMocoMm. ['omosiornuHble  XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craauu MHTO3a M MPOUCXOMSIIME B HHUX
nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiorndueckoe 3HaueHUe
MHTO34.

Perynsuust MUTOTHYECKOro IMKJIA KIeTkH. [IporpamMmupyemasi KieTodHas
ru0esb — anomnTo3.

JlabopaTtopnass  pabora «3yueHne  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPENApATAX .

JlaGopaTopHasi pa6ota «HaGmroieHrie MUTO3a B KJIETKAaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

CrtpoeHne u (pyHKIIUM OPTAHU3MOB

buonornueckoe pa3zHooOpasue OpPraHHU3MOB. OAHOKIIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.



Oco0eHHOCTH  CTPOCHHS U JKHU3HENEATEIBHOCTH  OJAHOKIJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APyrue NpoTUCThL. KOJIOHNAIbHBIE OPTaHU3MBI.

B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1einoe. ['omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHAs,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
GyHKUMNA U pacloIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MblllIeyHasi, HepBHass. OcoOEHHOCTH CTpOoeHUs, (GYHKUUA U
PAaCIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
TUNBI COEIUHEHUS KOCTEH.

JIBuxeHne  opraHm3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HAaCTUU. JIBM)KEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranuzmoB. IlorjomieHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. lIutanue >kxMBOTHBIX. BHyTpHUIlOI0CTHOE U
BHYTPUKIIETOUYHOE TNulIeBapeHue. IIuTaHne MNO3BOHOYHBIX MKUBOTHBIX. OTaemnb
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue skuBOTHBIX. {uddy3us
ra3oB uepe3 MOBEPXHOCTh KieTKH. KoxxHoe npixanue. [[pixaTrenbHas HOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTUTAIOMuUX. Perynsaius apixanus. JlpixateabHbie 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpalieHus. IDBOJIOLHOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepaua v €€ peryJisius.

Brinenenue y opranusmoB. Beigenenue y pacreHuil. Beinenenue y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,



CeKpelrsi U 00paTHOE BCAaChIBAaHHE KaK MEXaHM3MBbI pabOThl OPraHOB BbIJCIICHUSI.
CBs13b MOJOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHONW cucTeMamu. Briienenue y
MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u GyHKIIMOHUPOBAHUE
Hedpona. OOpazoBaHHE MOYH Yy YeJIOBEKaA.

3ammTa y OpPraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3MoB. CrHopbl
OakTepuil M UUCTHl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAacTEHUMU.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranu3Ma oT OojnesHeil. MiMmyHHas cuctema yenoBeka. KiieTouHblld u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYHUTET. Teopus KIOHaIbHO-ceneKTUBHOro mmMmMmyHutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocanmurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxxumocte ©  perynsuuss |y OpraHu3sMoB. PazgpaxumocTts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIOUNOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CHUCTEMBI
y SKUBOTHBIX. OTHENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbHas perysdaius U SHIOKPHUHHAA CUCTEMa >KMBOTHBIX M YEJIOBEKA.
JKene3pl SHIOKPUHHOW CUCTEMBI M WX TOpPMOHBI. JlelCTBHE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runodusapHas
CUCTEMA.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTEHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEeN KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHUS».

Pa3mMHoOKeHHe M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHuM3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CHOPYISLuS,
(dbparmeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmHoxkeHue. IlomoBble KIIETKH, WM TrameThl. Meio3. Craauu
Mmeno3a. [loBenenune xpomocom B Meo3e. Kpoccunrosep. bruonornyeckuii CMbICI
MEH03a M TIOJIOBOTO Ipouecca. Meno3 M €ro MeCTO B KM3HEHHOM IUKJIE
OpTaHHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10J10BBIE XKele3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX Ki1eTOK. CriepMaToreHes u oorenes. CTpoeHue
MTOJIOBBIX KJIETOK.



OmofgoTBOpeHHe MW 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O pa3BUTHM OpraHu3mMoB. PocT u pa3BuTue KUBOTHBIX. [lOCTAIMOpHOHATBHBIM
nepuon. I[Ipsmoe u Hempsmoe paszBuTue. Pa3Butue ¢ wmeramopdozoM y
OECIO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX. bruonornyeckoe 3HaueHUE MPSIMOro
U HENPSIMOTO Pa3BUTHUSI, UX PACIIPOCTPAHEHUE B IPUPOJIe. TUIIBI pOCTa )KUBOTHBIX.
DakTopbl PEryJSIIIUU POCTA KUBOTHBIX U yenoBeka. CTaiuu MOCTAIMOPUOHATBLHOTO
pa3BUTHS Y )KUBOTHBIX U yesnoBeka. [lepuonbl oHTOorene3a yenoseka. CtapeHue u
CMEPTh KaK OMOJIOrMYECKUE MPOIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amerorene3 y pacteHuid. OIIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opranu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl pEeTyISIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbIsIBIECHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB Pa3MHOXKEHHUS BBICHINX
pacTeHUn».

I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPTraHM3MOB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpnens, I'. ne ®pusa, T. Moprana. Poinp oTeduecTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pabotel H. K. KonsuioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. 1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEeHbI, AJIbTEPHATHUBHbIC TMPU3HAKU, JOMUHAHTHBIA U PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIIOIOTUYECKUHM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU .

JlaGopaTopnasi pabGora «/[po3oduima Kak OOBEKT TI'€HETHYECKUX
HUCCIICIOBAHU .

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBbiii 3akoH Menaens — 3aKkoH
eAMHO00pa3usi THOPUIOB MepBOTO MoKoJeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs] NpHu3HaKoB. lluTonormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHUs. [ UIoTe3a YMCTOThI TaMeT.



AHanusupytonee ckpenBanue. [IpoMeKyTOUHBIN XapakTep HacleJOBaHUS.
Pacuieruienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpenuBanue. Tpetuii 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HaclleJOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpELIBaHUS.

CuemienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnsieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOpHsI HACJICCTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXAHU3M OIPEIEIICHUS 10Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBIi M TeTeporameTHsld moJ. ['eHeTmueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CLHETUIEHHBIX C ITOJIOM.

['eHoTun kak uenoctHas cucrema. [ienoTponust — MHOKECTBEHHOE JEUCTBUE
reda. MHOXECTBEHHBIN auleiu3M. B3auMoaeucTBHE HEaAUIEIbHBIX I'€HOB.
KommemeHnTapHocTs. Onuctas. [lonmmmepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TaKKe (PU3MOJIOTMYECKUX TPOLECCOB, MOBEACHHS M KOTHUTHUBHBIX (DYHKIIHM.
['eHeTHueckre MEXaHU3Mbl CHMOMOT€HE3a, MEXAaHU3MbI B3aUMOJEHCTBUS «XO35UH
— Mapa3uT» U «XO35IMH — MHUKpoOMOM». ['eHeTnueckue acmeKkTbl KOHTPOJS U
U3MEHEHUs HACJIEJICTBEHHON HH(POPMAIIUU B MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

IIpakTuyeckass padora «l3ydyeHwe pe3yabTaTOB MOHOTMOPUIHOIO
CKpELIMBaHUA Y IPO30(QUIIBD».

IIpakTnyeckas  padora  «/3yueHue  pe3yiabTaToOB  AUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

3aKOHOMEpPHOCTH H3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (HOpMUPOBaHUHM (DEHOTHIIA.
N3meHunBOCTh NMpHU3HAKOB. KaueCTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKU. Buapl
M3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBEHHAs.

MonudukannonHas u3MeHUMBOCTh. Pomnb cpenbl B (opMHpOBaHUM
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnroHHbIN
psa u BapuanmoHHas kpubas (B. WMoranucen). CpoiicTBa MoAM(pUKALMOHHON
U3MEHYUBOCTH.

['enoTunmyeckass N3MeHYUBOCTh. CBOKCTBA T€HOTUIINYECKONH U3MEHUYUBOCTH.
Buapl reHOTUIMYECKON U3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOuHaTuBHasT WM3MEHYMBOCTH. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHON N3MEHUYUBOCTU. POJIb KOMOMHATUBHON U3MEHYMBOCTH B CO3JJaHUU
TeHETUYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOrO BU/IA.

MyTanoHHass W3MEHYMBOCTb. BHIbl MyTanui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M  HMHIYLUPOBAHHbIE MyTalMH. SnepHble U
HuToIIa3MaTuyeckue Myrtauud. CoMaTUYeCKUE W TMOJOBblE MyTauuu. [IpuunHbI



BO3HUKHOBEHUs MyTanuu. MyTareHol W HMX BIHWSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTH MYTALMOHHOIO Ipolecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacienctBeHHoW u3MeHunBoct (H.M. BaBunoB). BHesdnepHas W3MEHUMBOCTH U
HACJIEICTBEHHOCT.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOIU(UKAIIMOHHOW W3MEHYMBOCTU. llocTpoeHne BapHallMOHHOTO psiia U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytamuu y Apo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

I'enernka yejioBexka

Kapuotnn 4yenoBeka. MexnyHapoaHas mporpamma HMCCIENOBaHUs T€HOMA
yernoBeKa. MeTonpl  M3y4YeHHsT T[EHETHKM  YEJOBEKAa: TI€HEAIOIMYECKHM,

OJIM3HEIOBBIH, UATOr€HETUYECKUH, MONYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJIIpHO-TeHeTn4Yeckuii. HaciencTBennbie 3a00eBanus yenoBeka. [ eHHble u
XPOMOCOMHBIE 0oJie3HU YEJIOBEKA. boine3nn c HACJIEJICTBEHHOM

MPEIPACIIOIOKECHHOCTRIO. 3HAYCHUE MEIUIIMHCKON I'€HETUKHU B MPEIOTBPAIICHUN
A JIEYEHUHU TE€HETHYECKUX 3a00JIeBaHUN YejaoBeKa. MeauKo-TreHETHYECKOE
KOHCYJbTHpOBaHHE. (CTBOJIOBBIE KIIETKU. I[IOHSATHE «TEHETHYECKOTO Tpy3ay.
OTHUYeCKHe acIleKThl HUCCIEJIOBAaHMM B 00JIACTU PENAKTUPOBAHMUS TE€HOMA W
CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3YecKoMy U XUMHUUYECKOMY 3arpsi3HEHUIO OKpysKaroliel cpesnl. ['eneTnueckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUsIM.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

CeJiek1iusi OPraHu3MoB

JloMecTukanust W celeKuus. 3apoKJCHUE CEJNEKIMU W JIOMECTUKAIIHM.
Yuenue H. WM. BaBwioBa o lleHTpax m0pOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. PoJib ceneknuu B CO3JaHUU COPTOB PACTECHUM U TTOPOJ
*KkuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HacleacTBeHHOW wu3menHunmBoctTH H. . BaBumioBa, ero 3HaueHue Is
CEJICKIIMOHHOM pabOThI.

Metonpl ceneknMoHHON paboThl. McKyccTBeHHBIM OTOOp: MacCOBBIA U
VIH/IUBU 1y aJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKIIUU. HUctwiTanne
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OILIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMonIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJICKIIMOHHOW  paloTHlI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallUMM Y KyJIbTYPHBIX
dbopm opranu3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomoOuHanTHBIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jijisi CeIeKIUH.



[Tonyuenue IIOJIMTUIONUIOB. BnyrpuBunosas ruOpuaAn3aIys.
bnuszkopoacTBeHHOe — CKpemiuMBaHue, uiau  uHOpumuHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. l'erepo3uc W ero npuuuHbl. lMcrnosb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauus. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIUU PACTEHUH U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHHE M W3YyYEHUE T€HETUYECKHUX PECYpPCOB KYJIBTYPHBIX PACTEHUH H
UX JUKUX pOAMYEH I CO3JaHMS  HOBBIX COPTOB M THOpUIOB
CEIIBCKOXO3SIIICTBEHHBIX KYJIBTYD.

JlabopaTopHasi padora «/3yyeHrue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKckypeuss «OCHOBHBIE METOABI M JIOCTMIKEHHUS CEJIEKIHH PAaCTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO depmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

bBuoTrexHo10rust M CHHTETHYeCKast OMO0I0Trust

OOBEeKThI, HUCHOJb3yeEMble B OHOTEXHOJIOTUH, — KIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKpPOOPTaHU3MBI, 1754 XapaKTEPUCTHKA. Tpamumonnas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHHe, IMOIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAenue. MukpoOuonornyeckuii cuHre3. OOBEKTHl MHKPOOMOJOTHYECKUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

CoztaHre TEeXHOJOTMi M MHCTPYMEHTOB LIEJICHAIPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJYyYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUYAOIIHNECs B MPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounas uHxkeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PAaCTCHUH U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuauzanuss ©W  COMATHUECKUN
smOpuorenes3. Mcnonb3oBaHue ramionioB B CEIEKIMH pacTeHU. PekoHCTpyKIMs
AWIEKIIETOK U KJIIOHUPOBAHUE XKMBOTHBIX. METO TpaHCIJIAHTALHUU SEP KIETOK.
XpoMOCOMHass M Te€HHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHCcTpyupoBanue pekomOonHanTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHXKEHEpHUH.
DKOJIOTHYECKHUE U 3TUYECKHE MPOOJIEMbI TeHHON MHKEHEPHH.

JlaGopaTopHasi padora «3yueHrne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnyeckas padora «llomydeHre MOTOYHOKUCIBIX IPOSYKTOBY.

IKekypcusi «bHOTEXHONOTMA — BaKHEWINAsh MPOU3BOJUTENbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)).



JlaGopaTopnass padora «BrbIsiBIeHHE W3MEHUYHMBOCTH y OCOOEH OJHOTO
BUJIA».

JlaGopaTtopnas  pabGora  «IIpucnocoOneHuss  OpraHu3MOB U  UX
OTHOCHUTEJIbHAS 1IEJIECO00PA3HOCTHY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPHIO»..

BupryaabHaa JabopatopHasi padora «MoaenuMpoBaHHE — ONBITOB
Muiepa—HOpu 1o u3ydeHnio abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCIMHEHUN B
NepBUYHOM aTMochepey.

JlabopaTtopnasi padora «/3yueHue W omnMcaHuWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnyeckas padora «l3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHU
Pa3HBIX OTIEIOBY.

IIpakTHyeckas padora «/3yueHne ocoOOEHHOCTEN CTPOEHMSI MMO3BOHOUYHBIX
YKUBOTHBIX».

JlabGopaTopnasi padora «lV3yueHne o0COOEHHOCTEH CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTHyeckas padora «/3ydyeHne 3K0JIOTMUECKUX aJalTalui YeIOBEKay.

JlabopaTtopHas padora «M3yueHne METOJI0B DKOJIOTMYECKUX
HCCJIEIOBAHUIN).

JlaGopaTtopnasi paGora «BpisiBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopHasi paGora «BpIgBICHHE NPUCTIOCOOJICHUNM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
pa3HbIX MECT OOMTaHUS.

JlaGopaTtopnasi pabora «lIpucmocoOneHuss ceMsH  pacTeHHUH K
PAaCCEJICHUIO».

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnasi pa6ora «M3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YIEHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYypcHsl «IKCKypCHUsl B TUIIUYHBIN OMoreorieHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, HA CYXOJIOJIbHBIN UM MTOHMEHHBIHN JIyT, 03€p0, O0JIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha MMojie WIM B TEIUIMYHOE
XO3AMCTBO)».



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl JIOJDKHBI OTPaKaTb TOTOBHOCTh U CIOCOOHOCTH
o0y4arommxcs pPYyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTPEHHEW MO3UIUCH
JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAINM, TMO3UTUBHBIX BHYTPEHHUX
yOEXJIeHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTSIM  POCCHICKOTO
OOIIECTBA, PACHIUPEHHUE KUZHEHHOIO OMbITA M OMNBITA JACATEIBHOCTA B MPOIECCE
peanu3anuy OCHOBHBIX HAIIPaBJICHUM BOCHUTATEIbHOW JEATEIIBHOCTH, B TOM
YHUCJIE B YACTU:

1) rpa:kaIaHCcKOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IMpaB M OOSI3aHHOCTEH, YBaKECHUE
3aKOHA W MMPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWH y4eOHBIX W MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO 10 OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OIMOHEHTOB TMpPHU OOCYXKJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXxJaHCKON HUJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIbTYPY,
MPOIIJIOE U HACTOSIIIEE MHOTOHAIIMOHATILHOT O Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MIPUPOJTHOMY HACJIECAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HAYCHUS OWOJOTMH B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexKIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJIMUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TPHUHATUS LIEHHOCTEH CEMEMHOW J>KHU3HM B COOTBETCTBHH C
TpaauLUsIMU Hapo 0B Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BHUJIAaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢u3uveckoro BocnmuTaHus, (POPMUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIArONOJyYns:

NOHMMAaHUE W peaju3alus 37J0pOBOTO W 0€30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMPaBWJI U HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHUE IEHHOCTH TPAaBWJI WHIWBUAYAIHHOTO M  KOJUJIEKTHBHOTO
0€30macHOr0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHHE TOCIACACTBUN W HEMPHSITHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JESATEILHOCTH TEXHOJIOTHYECKOW U COLMAIBHOM
HaIPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BEITIOJTHATH TaKyIO ICSITCIIBHOCTB;

WHTEpEC K pa3InyHbIM cdepaMm NnpodhecCHOHAIBHON ACSATEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccud #  Pean30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO W CamMoOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMUSA

DKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMUS;



MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJNBTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX MOCIEACTBUNA ISt
OKPYKaIOUIEH CPEIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHUU OUOJIOTHUHU
3HAHUS M YyMEHUSI TpU pEHIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHUE  TPaBWJI  TMOBEACHHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE  HENPUATUE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYkKaAOUIEH
MPUPOJIHON CpeJle, YMEHHE MPOTHO3UPOBATh HEOJIArONMPUSITHBIE SKOJOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAILIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLUAIBHOMN
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKOM
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO Ha JMAJIOTE
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE cheru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpPE Kak O €IMHCTBE MPHUPOJIbI, YelIOBEKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYMMOCTH OWUOJIOTUM [IJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTeH BBIXOAA U3 TI00aTBHBIX YKOJOTUYECKUX MPOOJIeM U
obecrieueHusT  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpcoB M (OPMHUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (YHKIIMOHAIBHOW TPAaMOTHOCTH OOydaromuxcs, GopMUpyeMoit
IpU U3Y4eHUH OUOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONIb30BaTh IIOJy4aeMble 3HAHUS U1 aHalu3a W
OOBSICHEHUS SIBJICHUN OKPYXKAIOIEro MUpPAa U MPOUCXOISAIIUX B HEM HM3MEHEHH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOLINXCS JAHHBIX C IENbIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHHS IS
peleHus mpoOieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTH HAyYHOU JEeATENbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IMPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe BKJIIOYAIOT: 3HAYUMBIC TUTST dbopmupoBaHus
MUPOBO33pEHUA  OOYYalOIUXCA  MEXKAUCHUIUIMHAPHBIE  (MEXKIPEIMETHbIC)
OOIIIEHAYYHbIE TOHATHUS, OTPAKAIOIIME IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpA U
cnenuuKy METOJOB TO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax
(BelecTBO, JHEpPrus, sIBJICHUE, MPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIIHI,
TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, WCCIEI0BaHUe, HaOIIOJeHUE,
W3MEpPEHUEe, OKCIEPUMEHT U JAPYrue); YHUBEpCAIbHbICE YyueOHbIE JEHUCTBUS
(mo3HaBaTeIbHBIE, KOMMYHHKATHBHBIC, PETYyJISTUBHBIE), 00ECICUnBAIOIIHE
dbopmupoBanre (YHKIIMOHAIBLHON TPAMOTHOCTH M COIMAIBLHOM KOMIETEHIINH
oOydJarommxcsi;  CIMOCOOHOCTh  OOYyYarolMXCS ~ MCIOJb30BaTh  OCBOEHHBIE
MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COLUAIIBHON MPAKTHKE.

B pesynbprate u3yueHus kKypca y oOywaromierocsi OyayT chOpMHpPOBaHbI
MO3HABATENIbHbIE YHHUBEPCAJIbHbIE Yy4eOHBbIE JIEWCTBUS, KOMMYHHKATHBHBIC
YHUBEpCAIbHBIC Y4E€OHbIC JCHCTBUSI, PETYJISTUBHBIE YHUBEPCAIbHBIC Yy4eOHBIC
JEeUCTBUS, COBMECTHAs JEATEIbHOCTD.

MertanpenMeTHble Pe3yJbTaThl OCBOCHUSI TMPOTPAMMBI CPEIHEro OOIIero
o0pa30BaHUs JJOJDKHBI OTPAXKATh:

OBaajnenne YHHBepPCAJIbHbIMH YueOHbIMU MO3HABATEJIbLHBIMH
HeCTBUAMM:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;



UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(amanm3a, CHHTE3a, CpAaBHEHMUSI, KJIacCU(pUKAIMU, 0000IIIeHNS ), PACKPBIBATH CMBICT
OMOJOrMYECKUX MOHATHM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMHU MOHSTUSAMH );

ONpENENATh UETu JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTH C OCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHITUS Ui 00bACHEHUs ()AaKTOB U SIBJICHUN
YKUBOM TIPUPOBL;

CTPOUTH JIOTUUECKHE pacCyX IAeHUS (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBIICHUSX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

PUMEHSATH CXEMHO-MO/ICJIbHBIE cpenctBa Ui IPEACTaBIICHHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a
TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJEMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHS:

BJIa/IETh HaBbIKAMU y4e€OHO-HUCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METO0B PEUICHUS] TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJBl JACATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNpPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KIIIOYEBBIMU MOHATUSIMH U METOJIaMU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;



aHANIM3UPOBaTh IIOJIyYEHHbIE B XOJE PpELICHHUsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LEJICHAIIPABICHHbII MOUCK IMEpEeHOca CPEACTB U CIOCOO0B
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

yMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEIESATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WMJIE€U, NPEUIaraTh OPUTHMHAIbHBIE MOAXOAbl U PELICHMS,
CTaBUTH NMPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope Ouosornyeckoil mHpopMannu, HEOOXOAUMOM ISl BBIIOJIHEHHS YU4E€OHBIX
3a/1ay;

IpUOOpETaTh OMBIT KMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IPEACTABICHUS
ounonornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Jpyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa MNpu padoTe ¢
Ononornyeckor MHPOpPMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HaIJISIHOCTH;

BJaJeTh  HAaBbIKAMU  paclO3HAaBaHWA U 3allUThl  HMH(pOpMaLMH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

1) o6menmue:

OCYILIECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHUTEIHHO BBINIOJHEHHs MpeiiaraeMon



3a/lay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3UITUN JPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHbIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIEHWSI M B3aUMOJCUCTBHS, MTOHUMATh
HaMEPEHUs IPYTUX JIOJIECH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThI IPH pEIICHUH OMOJIOTHYECKOUM Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN YyIeOHOM 3a1auH;

BBEIOMPATh TEMATHKy W METOABl COBMECTHBIX JCUCTBHH C Y4ETOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUICKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IUJIAH JCHCTBUH,
pacmpenenarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa MW KaXKIOTO yYacTHUKAa KOMAaHIBI B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

nmpeasiaraTh HOBBIE TPOEKTHI, OIICHHBATh WJIEU C TIO3UIMA HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3anusi:

WCITOJIB30BaTh OWOJIOTMYECKUE 3HAHUWSA JUIS BBIABICHUS TIPOOJIEM W UX
pEIICHMS B )KM3HCHHBIX U YICOHBIX CUTYAITUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBBIE W CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaxX MO OTHONIICHHUIO K >KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3J0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIHbHOCTD, BBISBISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTeIbHON
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

CaMOCTOATENILHO COCTABJISITH IUIAH  PEIICHUS TMPoOJieMbl € YIETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHI;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;



pacIIMPATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEOYTECHUI;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
32 pEIICHHUE;

OILICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HBIX O0JIACTAX 3HAHMN, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIE€STEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISAM;

BIAJCTh HAaBBIKAMH  TIO3HABATEIBLHON  pediieKCuH KakK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIIEKCUU VISl OIEHKU CHUTYallud, BHIOOpA
BEPHOIO PEILICHHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHIKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHThl APYTUX TMpH aHalIu3e pe3yJbTaToB
JEATEIIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHThl APYTUX TIPU aHaJIU3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C MO3UIIMH IPYTOTo YeIOBEKa.
HPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHble pe3yNbTaThl BKJIIOYAIOT: chenuduyueckue s OUOJOoTUH
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOEHUIO, HHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUABI ACATEIBHOCTH MO MOJYUYCHUIO HOBBIX 3HAHUU U
WX TPUMEHEHHWIO B Pa3IMYHBIX YYEOHBIX, a TaKK€ B peaJbHBIX >KU3HEHHBIX
cutyanusax. [IpegmerHbie pe3ynbTaThl IPEACTABIEHBI IO TOAaM U3YUYEHUS.

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO TIO3HAHMS, HUCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX IKUBBIX OOBEKTOB (OMHCaHUE, HW3MEPEHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTCHUMN, ’KUBOTHBIX U YEJIOBEKA, CTPOEHHUS OPraHOB U CUCTEM
OpraHOB pACTCHMM, J>KMBOTHBIX, 4YEJIOBEKa, IPOILIECCOB KU3HEACATEILHOCTH,
MPOTEKAIONTUX B OPTaHU3Max PacCTEHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BEmIeCTB (MeTabonIn3M), MPEeBpaIleHUs SHEPTUU, OPOKEHUS,



aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, POTOCHHTE3a U XEMOCUHTE3A,
MHUTO3a, MEW03a, TaMETOTeHEe3a, IMOPHUOTECHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUS,  WHIUBUAYaJbHOTO  pa3BUTHS  opraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXIy OpraHOWJIAMHU KICTKA M HUX
(GYHKIUSAMHE, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd ¥ CHCTEMaMH OpraHOB y PAaCTeHMM, >KMBOTHBIX M YEJIOBEKAa MU UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHOB W WX QYHKIMSIMH, MEXIY dSTarmamu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTamamMu SMOPHUOHAILHOTO Pa3BUTHS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpenbl OOUTaHWUS;

YMEHHE BBIBIATH OTIUYUTENbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPraHM3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPy,

YMEHHE peniaTh OMOIIOTUYECKUE 3a]]a4H, BBISBISTH MPUUYNHHO-CIICICTBCHHBIC
CBSI3U MEXAY UCCIIEyEMbIMU OMOJIOTMYECKUMHU IPOLIECCAaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U ITPOTHO3bI HA OCHOBAHUHU MOJIyY€HHBIX PE3YJIbTAaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpeacTBamMH, (GopMyIupys LeJdb HUCCIEIOBaHUs, aHAIU3UPOBATh IOIYYEHHbIE
pE3yNbTATHI U JIeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHw,
OKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHBIX OOIECTB, U
nyOJIMYHO  TPEIACTAaBIATh  MOJYYEHHBbIE  pe3ysbTaThl Ha  YYEHHUYECKHX

KOH(epeHusx;
YMEHHUE OIICHWBATh JTUYECKHE aCIeKThl COBPEMCHHBIX HCCIICIOBAHUN B
obmactTh  OWONOTMM W MEOWIHUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUIOJIOTBOPEHUE, HAIMPABJICHHOEC W3MEHEHHE T€HOMa M CO3JaHHhE TPAHCTEHHBIX
OpraHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oymyrieil npodeccrnoHaTbHON
JEATEIbBHOCTH B 00JIaCTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJILCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIUICHHOCTH, YIIIyOJISITh TTO3HABATEIbHBIN
WHTEpEC, HANPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
MPOJOJDKEHNE  OMOJIOTUYECKOTO 00pa3oBaHHWs B OpPTaHMU3AIUSAX  CPETHETO
PO eCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Koau4decTBo 4acoB DJIeKTPOHHbIE
Ne HanmMmeHnoBanue
(undposbie)
n/  pasjiesioB M TeM Becer  KoHTpoubH IpakTHyeck
oOpa3oBaTe/ibH
I MporpaMmMabl 0 ble padoThbI ue padoThbl
ble pecypchl
Bubnuoreka
buonorus xieTku 7 7 LIOK
https://m.edsoo.ru/
Crpoenue n bubnmoreka
GyHKITUH 7 5 LHOK
OpTraHU3MOB https://m.edsoo.ru/
bubnuoreka
3aKOHOMEPHOCTH
W3MEHYUBOCTH 3 3 HOK
https://m.edsoo.ru/
I'enetuxka 3 1 POIII
YyeJIOBEKa
Cenexust 3 1 POII
OpraHUu3MOB
bubanoreka
OBoronus 2 2 [HOK
https://m.edsoo.ru/
DKoJIOTHS —
HayKa o
B3aMMOOTHOIIIEHU
bubmnoreka
X OPTaHU3MOB U
HaJOPraHU3MEHH 2 ! HOK
71op https://m.edsoo.ru/
BIX CHCTEM C
OKpYyKaroleun
cpenoit
buocdepa —
rio0anpHas 1 POII
3KOCHCTEMA
Peseps 5
OBIIEE
KOJIMYECTBO 0 20
YACOB I1O
[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

KoauuecTBO 4acoB JJeKT

POHHBI
e

Ne Kont Jlata uudpo

/T poJib IIpakTu BbIE
n eMa ypoka U3y4eHHU

. Bcero HbIe yecKue a o0pa3zo
pador  padoThI BaTe/b
bl HbIe

pecypc

bl

Meroasl MOJIEKYJIIPHON U

KJIETOYHOM OMOJIOTHH.

[TpakTnueckas padora

«M3yueHue MeTo0B

KJIETOYHOM OMOJIOTHH 1 1
(xpomatorpadusi,
aNIeKTpodopes,
muddepeHIaTBEHOS
nentpudyruposanwue, [TLP)»
OpraHndeckue BeniecTna
KJICTKH — OCJIKH.
JlaGopaTtopHnast pabota
«OO0HapyxeHHe OeNKOB ¢
ITOMOIIBI0 KaY€CTBEHHBIX
peaKLIHiN»

OnnomemMOpaHHbBIE
OpTaHOUIbI KIIETKH.
[IpakTuueckas pabora
«3yueHne nBUKEHUS
[IUTOIJIa3MBbI B
pPaCTUTEIBHBIX KIETKaX»

ITomyaBTOHOMHBIE

OpTaHOM[IBI KJIETKH:

MUTOXOH/IPHH, TUTACTH/IBL.

JlaGoparopHas paboTa 1 1
«HccnenoBanue niaazmMomamnsa

U JIeIUIa3MOJIn3a B

PACTUTENBHBIX KIETKAX»

DepMEeHTAaTUBHBIN XapaKTep 1 1




pEaKLHii KJIETOYHOTO
MeTaboIr3Ma.
JlaboparopHas pabota
«3yuenne
(hepMEeHTaTUBHOTO
pacuieryieHus ePOKCHIa
BOJIOPOJIa B PACTUTEIILHBIX U
JKUBOTHBIX KJIETKAX))

AspoOHBIE OPraHU3MBI.

Dralbl SHEPreTHIECKOTO 1
oOMmeHa

Cam-Ho

OHeprusi MEMOPaHHOTO
rpaJleHTa MPOTOHOB.
Cunre3 AT®: pabota
npoToHHON AT®-cuHTa3bI

Cam-Ho

Peakuum marpuyHoro
CUHTE3a

Bupycel — BHEKJIETOUHBIE

(hOPMBI KU3HH H

00JMraTHbIE Mapa3uThl. 1
[IpakTuyeckas padora

«Co3znanue MoJIeNId BUPYyCa

XpomocoMmsl. JTaboparopHas
pabora «M3yuyenue
XPOMOCOM Ha TOTOBBIX
MHUKpOIIpenaparax»

Jlenenue KJIETKH — MHTO3

Tuns! knetok. Kapnokunes u
nuToKuHe3. JlaboparopHast

pabora «Habmronenue 1
MHUTO34a B KJICTKaX KOHYHNKAa

KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpoIIpenaparax)»

Cam-Ho

TkaHu pacTeHUH.

JlaGopaTtopHnast pabota

«3yueHne TKaHen

pacteHuin» TkaHU KUBOTHBIX 1
u yenoBeka. JlabopaTopHas

pabota «/3yueHnue TkaHel
JKUBOTHBIX)

10

Oprassl. CHcTEMBI OpPTraHOB.
JlaGopaTtopHnast pabota

CaMm-HO




11

«M3y4yeHue opraHos
LIBETKOBOT'O PACTECHHUSI»

I"ametorenes. O6pa3oBaHue
U pa3BUTHE MOJIOBBIX KIIETOK.
JlaboparopHas pabota
«M3ydyenue crpoeHus
II0JIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenaparax»

12

13

NuauBHyanbHOE pa3BUTHE
OpraHU3MOB — OHTOT'EHE3
Poct u pa3zBuTHe )KUBOTHBIX.
JlaboparopHas paboTa
«BpIsBIIEHUE TPU3HAKOB
CXOJICTBA 3apOJbIILIEH
MTO3BOHOYHBIX )KUBOTHBIX»
PazMHOxkeHue u pa3Butue
pactenuii. JlabopaTopHas
pabora «CtpoeHue opraHoB
Pa3MHOKEHHUSI BBICILIUX
pacTeHuin»

Bapuauuonsslii psg u
BapUallMOHHAs KpUBasl.
JlaGopaTtopHnast pabora
«HccnenoBanne
3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON
n3MeHYnBOCTH. [locTpoenue
BApUALIMOHHOTO psifa U
BAapUALMOHHON KPUBOII»

14

15

MyranuonHas
U3MEHYHBOCTb.
[TpakTnyeckas pabora
«MyTtaiuu y 1po3o¢puiisl (Ha
TOTOBBIX
MHUKpOIpenapaTax)»

I'enermnka yemoBeka.
[IpakTuyeckas pabora
«CocTaBlIcHHE U aHAIIN3
POAOCIIOBHOM

16

MeToibl CENEKITMOHHON
pabotsl. JlaboparopHas
pabota «3y4ueHune MeTo10B




CEJICKLIUH PACTCHUN»

17

18

19

JlocTrxeHus cenexkuun
pPacTeHUH U )KUBOTHBIX.
ITpakTnyeckas pabora

«IIpuBuBKa pacTeHUI»

3aKOH reHEeTUYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. Jlaboparopnas
pabota «BplsiBieHHe
U3MEHYUBOCTH y 0CO0€eH
OJIHOTO BUQ»

[Tpucnoco01eHHOCTh
OpPraHU3MOB KaK pe3yJabTaT
MUKPO3BOJIOIUH.
JlaGopaTtopHnast pabota
«3yuenue apomMopo30B u
WJIM0AJANTALMN Y pAaCTCHUI
Y )KHBOTHBIX)

Cam-Ho

0.5

0.5

20

21

22

23

[Tpumeps! npucnocobaeHui
y OpraHU3MOB:
MOp(OJIOTHYECKHE,
¢duznonoruyeckue,
OMOXHMUYCCKHE,
IIOBEJICHUECKHE.
JlaGoparopHas paboTa
«[Ipucnocobnenus
OpPraHU3MOB U UX
OTHOCHTEIIbHAS
11€JIECO00PA3HOCThY

Bupn, ero xpurepuu u
cTpyKTypa. JlabopaTopHas
pabota «CpaBHEHUE BUIOB
10 MOP(}OJIOTUIECKOMY
KPUTEPHUIO»

HcTopus 3eMian 1 METOIbI €€
u3yuenus. JlaboparopHas
pabota «/M3yuenue u
ONHUCaHUE UCKOIIAEMBIX
OCTAaTKOB JAPEBHUX
OpPraHU3MOB)

OCHOBHBIC ITaITbI 9BOJOIMHA
pPaCTUTCIILHOTO MUpaA.

0.5

0.5

0.5

0.5




[IpakTuyeckas pabora
«M3ydyenune ocobeHHOCTEH
CTPOEHUS PACTCHUM Pa3HbIX
OT/EJIOB»

MecTo yenoBeka B CUCTEME
OpPraHu4YeCKOro MHpA.
JlaboparopHas pabota
24 «M3ydyenune ocobeHHOCTEH 1 0.5
CTPOCHUSI CKEJIeTa YeIIOBEKa,
CBSI3aHHBIX C
PSIMOX OXKJICHAEM)

Yenoseueckue pachl.
[IpakTuyeckas padora

25 1 0.5
«M3y4eHune 3K0JI0rHIeCcKuX
aJIanTaluii 4YeJI0BeKay»
DKOJIOTMYECKasi HUIIA BUA.
26 JlaGopaTtopHnast pabota 1 05
«[Ipucrocobnenus cemsH
pacTeHH K pacCeICHUIO»
YpOOIKOCHCTEMEI.
57 [IpakTuyeckas padora 1 05
«M3y4yeHue u onucanue
ypOOIKOCHUCTEMBI»
28-
33 peseps
OBUIEE KOJIMYECTBO YACOB 33 20
I10 ITIPOT'PAMME

buonorus : O6mas 6uonorus. 10, 11 k1. ba3oBelii ypoBeHb : yaeOHUK /
B. U. Cuornasos, . b. Aradonosa, E. T. 3axapoBa. — 6-e u3j.,
ucnp. — M. : [Ipoda, 2024 — 254, [2] c. : un. — (Poccuiickuii yueo-

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA




Hsanosa, CmesnoBa: buostorus. 10-11 ximacc. MeToaudeckoe mocooue.
bazosslit yposeHs. PI'OC

https://www.labirint.ru/books/547737/

HNUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET
http://www.sbio.info

http://www.darwin.museum.ru



		2024-09-18T09:34:44+0800
	Ефимова Светлана Васильевна




