JAEINAPTAMEHT OBPA30BAHUMA A/JIMUHUCTPAIIMU I'OPOJA EKATEPUHBYPT' A

MYHUIUITAJIBHOE ABTOHOMHOE OBIIEOBPA30OBATEJIBHOE YYPEK/IEHHUE -
CPEJHSASA OBINEOBPA3OBATEJIBHAS HIIKOJIA Ne 7

620100, r. EkatepunOypr, yi. Kyiiosimiesa 100a, ten./dpakc 261-65-51 (50), e-mail: soch7 @eduekb.ru

YTBEPXIEHA
npukazoM aupexkropa MAOY — COL Ne 7
ot 29 aBrycra 2024 r. Ne 48/2-0

PABOYAS IPOTPAMMA
yueOoHoro npeamera «kbBUOJIOI'USD» (0a30BbIMA YPOBEHB)
s odoyyaromuxcs 10-11 kinaccon

[Ipunoxenne k OOIT COO

ExarepunOypr



IHOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMmbl IO OUOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPENICIICHUS TIOAXO0/I0B
K (OpPMHPOBAHUIO COAEpKaHUS ydeOHOro mnpeamera «bHOOTUS» COCTaBHIM: KOHIENTYaJbHBIE
nonoxxeHuss ®I'OC COO o B3anM0O0OOYCIOBICHHOCTH IIEJICH, COJACPIKaHMs, PE3yJIbTaTOB 00yUeHUS U
TpeOOBaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB, TOJOXKEHUS 00 OOIIMX IeNAX U MPHUHIIMIAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHero odiero oopazoBanus B Poccuiickoit
denepany, a TaKKe MOJI0KEHUSA O criennpuke ONOJOTHH, €€ 3HAUeHUH B IO3HAHUY KUBOU MPUPOJIBI U
o0ecrieueHnr CYIIECTBOBaHMUS ueloBeYecKoro obmiectBa. CoriacHO Ha3BaHHBIM —MOJIOKEHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma 1o Owosnoruu AaéT MPEACTaBICHUE O MENsAX, 00 oOmiei crpaTeruu OOy4CHHS,
BOCIIUTAHMS U Pa3BUTUSL OOYYAIONIMXCS CPeACTBaMHU ydyeOHOro mpeamera «buonorusy, onpenenser
00s13aTeNIbHOE MPEAMETHOE COJEp’KaHUE, €ro CTPYKTYpYy, pacmpeleleHHe MO pas3feliaM U TeMa,
PEKOMEHIYEMYIO MOCIIEIOBATEILHOCTh U3yUYEHHUSI Y4eOHOTO Marepuana ¢ y4éToM MEeXIPEeIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH 00Opa3oBaTENbHOTO IPOIECCA, BO3PACTHBIX OCOOEHHOCTEN
00yJarommxcs.

B nporpamme 1mo Ouonoruu Takke YYUTHIBAIOTCA TpeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTamnpeIMETHBIM U MPEAMETHBIM pe3yibTataM o0yueHus B ((OpMUPOBAHUM OCHOBHBIX BUJIOB Y4eOHO-
MO3HABATEIBHON JEATEIbHOCTH/YICOHBIX JEHCTBUH OOYJaromuXcs MO OCBOCHHIO COJCPIKAHUS
OMOJIOTHYECKOTO 00pa30BAHUS.

B nporpamme mno Ouonorum (10-11 xmaccel, 0a30BBIA YypOBEHB) pealu30BaH MPUHIIUI
MIPEEeMCTBEHHOCTH B M3YYEHHH OHOJIOTHH, Oyiaroapst 4eMy B HE MPOCMaTpUBAETCA HANpPaBIEHHOCTD
Ha pa3BUTHE 3HAHWM, CBSA3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHMUS,
[EHHOCTHBIX OPHEHTAIMN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHHS, IPEICTABICHUH O 3I0pOBOM 00pasze
KHU3HU U OEpEKHBIM OTHOILIEHHEM K OKpYKarollel npupoaHon cpeze. [losTomy Hapsay ¢ u3ydeHuem
00111e0MOJIOTMYECKUX TEOPHId, a TAK)KE 3HAHUM O CTPOCHUU KUBBIX CHCTEM Pa3HOTO paHra U CYIIHOCTH
OCHOBHBIX IPOTEKAIOIMX B HHUX IPOLECCOB B IporpamMme IO OHOJOTMU YJIEIEHO BHUMaHUE
MCIOJIb30BAHHUIO NIOJYYEHHBIX 3HAHHUH B TOBCETHEBHOM KU3HU JIJIs pEIICHUS IPUKIIAJHBIX 3a/1a4, B TOM
gyucne: Npo(UIAKTUKA  HACIENCTBEHHBIX  3a00JeBaHMIl  uYeloBeKa, MEIUKO-TE€HETHYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMsI SKOJOTMYECKHU LEIeco00pa3HOro IMOBEJIEHHUs B OKpYXaromei
IIPUPOJHOM Cpelle, aHaJIW3a BIUSHUS XO3AWCTBEHHOW [EATEIbHOCTH 4YEJIOBEKAa Ha COCTOSHHUE
MPUPOJHBIX U HCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJIEHHE BHUMAaHMs K NPUKIAIHONW HAIpPaBIEHHOCTU
yuebHoro mnpenmera «bBHOJOTHS» NPOJUKTOBAHO HEOOXOAMMOCTBIO OOECIEeYeHHs YCIOBHUH s
pelieHusl OAHOM M3 aKTyaJlbHBIX 3a7ad IMIKOJIBHOIO OMOJIOTMUYECKOTr0 00pa3oBaHMs, KOTOpas
npenmnosiaraer (GOPMUPOBAHHME Yy OOy4arOUIMXCSd CHOCOOHOCTH aJalTUpPOBAaThCsl K W3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOLIETOCS COBPEMEHHOI'O MUDA.

buonoruss Ha ypoBHe cpeaHero ooOmiero o0Opa3oBaHUs 3aHUMaeT BaxkHoe MecTo. OHa
obecrieunBaeT (OpMHUPOBaHKE y 00yUAIOMIUXCS IPEJICTABICHUH 0 HAyYHOW KapTUHE MHpA, paclIupseT
1 00001aeT 3HaHUs O )KUBOM MpHpoJe, €€ OTINUYUTENbHBIX MPU3HAKAX — YPOBHEBON OpraHU3allly U
SBOJIIOLIMM, CO3JAET YCIOBUS JUISl: TIO3HAHUS 3aKOHOB KMBOW MPUPOIBL, (OPMUPOBAHUS
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HABBIKOB 3/I0POBOTO M 0€30macHOro oopasa *HU3HHU, IKOJIOTHUECKOT0
MBIIJIEHMS], IEHHOCTHOTO OTHOLLIEHUS K )KMBOW IIPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHne OMONOTHS MMEET TaKXKe NJIS PelICHHs] BOCIUTATENBHBIX U Pa3BUBAOIIUX
3a7ad4  CpeAHEero oO0mero oO0pa3oBaHUs, COIUATU3aIMu oOydaromuxcs. M3ydenune Owuonoruu
o0ecnieyrBaeT ycJiOBHUS s (OPMUPOBAHUS  HMHTEJUIEKTYAJIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(POPMALIMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIBTYpbI, CIIOCOOCTBYET MHTErpallil OMOJIOTHYECKUX
3HAHUW C TPEACTABICHUSMHU M3 JPYIHX Yy4eOHBIX MPEIMETOB, B YAaCTHOCTH, (DU3UKH, XUMUU H



reorpadun. Ha3zBaHHbBIE MTOIOKEHUS O MPEIHA3HAYEHUHN YIEOHOTO mpenmMeTa «BHoIorHs» COCTaBHIN
OCHOBY JUISI ONpeAeTeHHUs TNOJXOMOB K OTOOpY M CTPYKTYPHPOBAaHMIO €r0  COJACpIKaHUS,
MPEJCTaBICHHOTO B IPOrpaMMe M0 OMOJIOTHH.

OT16op conepxanusi yueOHOro mpeamera «buosorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIIMH KYIhTYPOCOOOPA3HOTO MOIX0a, B COOTBETCTBUU C KOTOPBIM O0YYAIOIIHECS JTOJKHBI OCBOUTH
3HAHUS U YMEHHA, 3HAYUMbIC UIi (OPMHPOBAHHUS OOLIEH KyIbTYpHl, ONpPEACISAIONINE aJeKBATHOE
MOBEJICHHE YEJIOBEKa B OKPY)KAIOILIEH MPUPOTHON cpenie, BOCTpEOOBAaHHBIE B IOBCEAHEBHOM KHU3HH U
npakTUdeckor nestenbHOCcTH. Ocoboe MecTo B 3TOM CHCTEME 3HAHWW 3aHUMAIOT AJIEMEHTHI
COZICpKaHUs, KOTOpPbIE CIyXaT OCHOBOW JUIsi (OPMHPOBAHUSI TPEACTABICHUH O COBPEMEHHOMN
eCTCCTBeHHO-HaquOﬁ KapTUHC MHpa W HOCHHOCTHBIX OPHUCHTAlUAX JIMYHOCTH, CHOC06CTBYIOIJ_II/IX
IyMaHU3aluy OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJCpKaHUS y4eOHOTO MaTepualia B MporpaMme 10  OHOJOTHH
OCYIIECTBIICHO C YUYETOM NMPHOPUTETHOTO 3HAUYCHUS 3HAHUH 00 OTIIMYUTEIHHBIX OCOOCHHOCTSX YKUBOKH
IIPUPO/IbI, O €€ YPOBHEBOM OpraHU3allMy U HBOJIOLUU. B COOTBETCTBUM C 3TUM B CTPYKTYpE y4E€OHOIO
npeamMera «bunomorusy BBIACJICHBI CICAYIOIUE COACPKATCIbHBIC JIMHUU: «buojiorug Kak HayKa.
Metonsl HaydyHoro mo3HaHus», «Kierka kak Ouonormueckas cucreMay, «OpraHusMm Kak
Oouosiornyeckass cucremayn, «CuctemMa U MHOrooOpasue OpPraHHYECKOro MHUPay, «IBOIIOLUS KHUBON
MPUPOJBD), «IKOCUCTEMBI U TIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wu3ywenuss ydeOHOro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJIQJICHUE
00yYaroIMMUCS 3HAHUSIMUA O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHW3allMy JKUBBIX CHCTEM Pa3HOTO
paHra ¥ nMpuoOpeTEeHHE YMEHUH UCIIONIB30BaTh ATU 3HAHUS IS TPAMOTHBIX JICHCTBHI B OTHOIICHUHU
00BEKTOB >KUBOI MPUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX TPOOIeM.

JlocTmkeHne mneian wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM ypOBHE
o0ecreYrBaeTCs PEIICHUEM CIICIYIOIUX 3a/1au:

OCBOCHHE OOYYAIOUIMMHCS CHCTEMbl 3HAHUH O OMOJOTMYECKHX TEOPHSIX, YUYCHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIOTE3aX, MPaBHiIaX, CIyKAIIUX OCHOBOW il ()OPMHPOBAHUS MPEACTABICHUH O
GCTCCTBGHHO-Hay‘-IHOI\/II KapTUHC MHpa, O MCTOAAaX HAYYHOI'0 IMO3HAaHUA, CTPOCHUHU, MHOF006pa3I/II/I n
0COOEHHOCTSIX KHMBBIX CHCTEM PAa3HOIO YPOBHS OpraHU3allMHM, BBINAIOLUIMXCS OTKPBITHAX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUY;

dbopmupoBaHre y OOyYarOUIUXCSl TIO3HABATENbHBIX, WHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEM B Mpoliecce aHaJIn3a JaHHBIX O MYTSX Pa3BUTUS B OMOJIOTMH HayYHBIX B3IJISA0B, UACH U
MOJIXOJIOB K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allUy;

CTaHOBJIEHHE Yy OOydaromuxcs oOmed KylbTyphl, (YHKIMOHAIBHOW TPaMOTHOCTH, pa3BUTHE
YMEHHM 00BACHATDH U OLIEHUBATh SBJICHUS OKPYKAIOILIET0 MUpA KUBOM MPUPObl HA OCHOBAHUY 3HAHUN
U OTBITA, MOJIYYEHHBIX NIPU U3YYEHUU OMOJIOTHUH;

¢dbopmMHpoBaHKE y 00YJarOIUXCs YMEHUH WILTIOCTPUPOBATh 3HaU€HHE OMOJIOTMUECKUX 3HAHUHN B
MPAKTUYECKOW JEATENbHOCTH YeJIOBEKa, PAa3BUTHUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUEC Y6e)1(21éHHOCTI/I B BO3MOKHOCTH IIO3HAHUS 4YEJIOBEKOM >KUBOU IIpHUPOAEI,
HE00X0UMOCTH OEpEeKHOTO0 OTHOMIEHUS K HEH, COOMIOJCHUS STHYECKUX HOPM NpU MPOBEACHUHU
OMOJIOTMYECKUX HCCIIEIOBAHUM;

OCO3HAaHHUE II€HHOCTHU OMOJIOTMYECKUX 3HAHUHI JJid  TOBBIMICHUA YPOBHA JKOJIOTHYECKOU
KYJIbTYpBI, 17151 (JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS,;

IPUMEHEHHE TPHOOPETEHHBIX 3HAHUM M YMEHMH B IOBCEAHEBHOM JKM3HM U1 OLCHKH
MOCTIE/ICTBUI CBOEH eATENTbHOCTH MO0 OTHOLIEHHUIO K OKpYXKarollei cpene, COOCTBEHHOMY 3/10pOBbIO,
o0ocHOBaHUE U COOII0ICHNE MEp TTPOPIITAKTUKH 3a00JI€BaHUMN.



B cucreme cpeagnero obOmiero obpaszoBanus «buosorusi», m3ydaemas Ha 0a30BOM YpOBHE,
SBIIICTCS O00S3aTeIbHBIM y4eOHBIM TPEIMETOM, BXOJSIIMM B COCTaB MpPEIMETHOW objacTu
«EcTecTBeHHO-HAYyYHBIC TTPEIMETHIY.

Jnist u3ydeHuss OMOOruy Ha 0a30BOM YPOBHE CpEIHETO OOmIero oOpa3oBaHUs OTBOAMTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kitacce — 34 vaca (1 yac B Hezelio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kak Hayka (2 yaca)

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
dbopMUpPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCAaHUE, U3MEpPEHHE,
KJaccuukanus, MOJASITMPOBAHNUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. apsun, I'. Mennens, H. K. Konb1os, k. Yorcon nu @. Kpuk.

Tabmue! u cxeMbl: «MeTo/IbI TO3HAHUS )KUBON PUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Tpaktueckast pabora Ne 1. «lcnonb3oBaHuE pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 uX opranu3anus (1 gac)

Kupbie cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpolicTBa OumocWcTeM H HWX pa3HooOpasue. YPpOBHU OpraHu3alud  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALHOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIH.

JdemoHcTpaumnu:

Tabmuublt u cxembl: «OCHOBHBIC MPHU3HAKH JKU3HU», «YPOBHH OPraHU3alWU >KUBON
IPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHnueckuii cocTaB U cTpoeHHe KJIeTKH (8 4acoB)

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE FJIEMEHThI: MAaKPO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona 1 MuHepanbHbIe BelecTBa.

@OyHKIMU BOJABl M MHUHEpAIbHBIX BellecTB B kieTke. [loanepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBolcTBa OenKkoB. buonornyeckue GyHKINN OEITKOB.

®epMeHThl — Ouosiornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas crneuuduuHoctb. Kodepmentsl. Burtamunbl. OTiuuust  (QepMEHTOB  OT
HEOPraHMYECKUX KaTalIu3aToOpPOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorndeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHIPOdOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
HUCTOYHUKOB DHEPTHUH.



Hyxneunnoseie kucinotel: JIHK u PHK. HykneoTunbpl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JIHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounas Tteopus — npumep B3aUMOJCHCTBUS UACH U
(bakTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUECHHUSI KIIETKH.

Knerka kak nenoctHas >xuBas cucrema. OOmie npu3Haky KJIETOK: 3aMKHYTas Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CucTeMa CHHTE3a OelKa.

Tunel KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
MIPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KIIETOK — KJIETOYHAS CTCHKA, TIMKOKAIUKC, WX (YHKITHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomemOpannbie opraHouibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIS
OpraHOMUIbI KJIETKU: MUTOXOHIPHUH, IIACTUABL. [Iponcxoxienne MUTOXOHAPUA U miacTul. Buss
wiactun. HemeMmOpaHHBIE OpPraHOWABI KIETKU: PHUOOCOMBI, KJICTOYHBIH IICHTP, IICHTPHOIIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMI0B KJIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproriazma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuner u cxembl: «[lepuomuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «bruocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenue monekynsl ATDy», «CtpoeHne 3yKapruOTUYECKON
KJIeTkn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKH», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHUE Jisi MPOBEICHUS HAOIIOJACHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHue CTpOCHHS KJIETOK PACTCHHM, XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzneaesiTeJIbHOCTh KJIETKH (6 4acoB)

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS  (IJIaCTHUECKU OOMEH) u
JTUCCUMUIIALINSA (PHEpreTuUecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHUS BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIM3Ma.

Tumnbel oOMeHa BemiecTB: aBTOTPOGHBIN U TeTepoTpodHbId. Pons depmeHTOB B 00MEeHE
BEIIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmm (oTocuHTe3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A AJIS KU3HU Ha 3emie. BriusHue ycrnoBuit
cpenbl Ha (OTOCHHTE3 U CIIOCOOBI MOBBITIIEHUS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.



XemocuHTe3. XEMOCHHTE3UPYIOIIUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a I KU3HHU Ha
3emie.

OHnepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBAaHHE SHEPTUU B KJIETKE. DTallbl dHepreTnyeckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucinopogHoe OKHCIE€HHME, WIM  KJIETOYHOE JbIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHTte3a. l'enHernueckas wunpopmanus u JHK. Peanmmzanums
reHeTu4decKkoi mHdopmanuu B KieTKe. [ €eHeTHYeCKUH KOJ W €ro CBOWCTBA. TpaHCKPUIIIIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl Tpancaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl )Ku3HU — BUpYCHI. MicTopust oTkpbiTus BupycoB (. V. IBaHOBCKUiA).
Oco0OeHHOCTH CTPOEHMSI U KU3HEHHOTO LuKJIa BUpYycoB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBa€Mble BUpycamu. Bupyc nmmyHnonedunura yenoseka (BUY) —
B0o30yautens CIIMJla. OOpaTtHas TpaHCKpUIIMs, peBepraza M HHTerpasa. IIpodumnakruka
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHUM.

JdeMoHcTpanumn:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmuer w cxembl:  «Tumbel  muTaHusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHKIIMOHUpOBaHUEe TreHa», «CuHte3 Oenka», «leHeTnueckuii  Kom», «Bupycs»,
«baktepuodarny, «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIWJ{a, Oaktepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenkay», «CTpoeHue KIeTKn», Mojieib cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHu3MoB (5 4ac)

Knetounsld 1uki, WiaM KU3HEHHBIM WKk kieTtku. MHtepdaza m mwuros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmukanus — peakuust marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccsl, mporucxoasiiye Ha pa3HbIX CTaIUsIX
MUTO3a. BHOIOrHYecKkuii cMbICT MUTO3a.

[Tporpammupyemasi TuGesb KIETKH — aromnTo3.

@®opMBbI pa3MHOXKEHHS OpraHM3MOB: 0ECI0JI0€ U [0JI0BOE. Bubl 0ecrosnoro pa3MHOKEHUS:
JIeIEHNEe Ha/iBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETaTHUBHOE
pa3MHOkeHHe. MICKycCTBEHHOE KIIOHMPOBAHNUE OPIaHU3MOB, €r0 3HaUEHUE JUIS CEJIEKLINN.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECIoI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsimuye Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii CMbIC M 3HaYEHUE MEN03a.

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KHUBOTHBIX. [1os0BBIE XKene3bl:
CEMEHHHUKHU M suuHuKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30U,
AllleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK U
criepmaro3ongoB. OmnogorBopenue. [laprenorenes.

WunuBuayansHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOpHOTEHE3).
Ortanbl 3MOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JPOOJIEHHE, TacTpyJIsaIus,
opranoretes. [loctamOpronanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: HPSIMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHME cpefpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMbI pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OIJIOOTBOPEHUE Y
I[BETKOBBIX PACTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHHI», «/lenenue KiIeTku GaKTepuiiy,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMBD», «KineTouHbli LMK, «Permkanus
JHK», «Mutos», «Meiosy, «IIpsimoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKONMUTAOIINUX
U 4eoBeKay, «OCHOBHBIE CTAAMM OHTOICHE3a.

O0opynoBaHue: MHKPOCKOI, MuKpomnpenaparbl «CriepMaTo30U/Ipl MIIEKOIUTAIOLIET0Y,
«Slineknerka miiekonuTaromero», «Kapuokunes B KjieTkax KOpenika JIyka», MarHUTHast MOJIEIb-
anmukanus «Jlenenne knetkn», moaens JJHK, moxens MeradazHoit XpoMOCOMBL.

JlabopaTopHble U NIpaKkTHYeCKHe padoThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIpENapaTax.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHu3MoB (9 yacoB)

[Ipeamer u 3amaum reHetuku. Mcrtopus pasButus reHetuku. Ponbs nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag pocCUiCKUX U 3apyO0eKHBIX YUEHBIX B pPa3BUTHE
FeHETUKU. MeToabl TEeHETUKH (TUOPUII0JIOTUYECKUM, LUTOI€HETUYECKUI, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckass CMUMBOJIMKA, UCIIONb3yeMasl B
CXeMax CKpeluBaHuM.

3aKOHOMEPHOCTU  HAcJEeAOBaHUS  INPU3HAKOB, ycTaHOBIeHHble [.  MeHnenem.
MoHorudpuaHOE CKpeIrBaHue. 3aKOH eIMHO-00pa3wsi TMOPUIOB TIEpBOTO NoKoJeHus. [IpaBuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CKpelMBaHuWEe. 3aKOH  HE3aBUCHMMOIO  HACJIEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI IUTHOPHUIHOTO CKpEIIMBaHUA. AHAIM3UPYIOLIEe CKPEIIMBAHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETICHHsI TEHOTUIIA OCOOU.

CuenneHHoe HacnefoBaHue mpu3HakoB. PabGora T. Moprana mno clremieHHOMY
HacJIeJOBaHMIO T'eHoB. Hapyienue cuenneHus reHoB B pe3ybTaTe KpOCCHUHIOBEpA.

XpoMOCOMHas TeOpUsl HACJIEICTBEHHOCTH. | eHeTHUecKHue KapThl.

['eneruka nona. XpoMOCOMHOE OIpe/ieleHHe MoJ1a. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsle M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BHibl N13MEHUMBOCTHU: HEHACIIECTBEHHAsI U HacleACcTBeHHas. Poib cpesbl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuauvonssiii psg v BapuanionHast kpupas. Hopma peakiuu npusnaka. KonnuecTBeHHblE U
KaueCTBEHHBIC MIPU3HAKU U UX HOpMa peakiuu. CBoHcTBa MOAUPUKANMOHHON N3MEHYMBOCTH.

HacnenctBenHnas, iy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAsT M3MEHYMBOCTb.
Meiio3 u moIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTallMOHHas
u3MeH4nBOCTh. Kiaccu¢pukanuss MyTaluid: Te€HHblE, XpPOMOCOMHBIE, T'eHOMHble. YactoTa u
NPUYMHBI MyTalii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHX PSAOB B HACIEACTBEHHOMN
m3menunBocty H. . BaBumnosa.



BuesinepHas HacieACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKUH, MOJIEKYISIPHO-
reHetndeckuii. COBpPEMEHHOE OIpEJEICHUE T'€HOTHUIIA: IOJHOI€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTHIIMPOBaHKWE, B ToM 4ucie ¢ nomoipio [I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YeloBeKa: TIeHHBbIe OOJie3HH, OOJE3HM C  HACJIEACTBEHHOW  IPeapacioyioKeHHOCTHIO,
XpoMocoMHBIe Ooisie3Hu. ComaTtuueckue H TreHepaThuBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIIUIIBI 3M10pOBOTO OOpa3a >KU3HU, JUATHOCTUKH, MTPO(DHUIAKTHKA M JICYEHUS T'eHETUYECKHUX
Oosie3Hel. MenuKO-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHUE MEIAMIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUICCKUX 3a00JIeBaHUI YETIOBEKA.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBmiios.

Tabmurel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHUYECKAas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOTeHETHYeCKass OCHOBa», «3aKOH YHCTOTBHI TaMeT,
«/lurnbpumHoe ckpenuBanue», «L{UTONOrMYECKHE OCHOBBI JUTHOPUIHOTO CKPEITUBAHUSIY,
«Metio3y, «B3auMoIeicTBUE allJIeIbHBIX T€HOBY, «I €HEeTHUeCKue KapThl PACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHernka mosia», «3aKOHOMEPHOCTH HACIEIOBAHUA, CIICTUICHHOTO C IIOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buael wu3MeHumBOCTHY», «MoaupuKamuoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-gaxropay, «['eHeTnka rpymnm KpoBu», «MyTalnoHHAsS
HW3MEHUYUBOCTHY.

OGopynoBanue: Mojenu-anmuinkanuu «MoHorudpuaHoe ckpemrBanuey», «HemnomHnoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPBUIEEB U OKPACKHU Tela), repdbapuit
«I"opox moceBHOW.

JlabopaTopHble 1 IpakTHYeCKHE PadOThI:

JlaGopaTtopHnast pabota Ne 5. «3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO M JTUTUOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas padota Ne 6. «M3yyenre Moau(PUKAITMOHHON U3MEHUYUBOCTH, ITOCTPOCHHE
BAPHALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparoprnas pabora Ne 7. «AnHamu3 wMyrauud y JApo30o@uiibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBineHue 1 aHaIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OcHOBBI OMoTexXHOJI0TUH (3 Yaca)

Cenekiusi Kak Hayka W Ipoliecc. 3apokJIeHHe CeJeKInu U AoMecTukamus. Yuenne H. U.
BaBunoBa 0 MEHTpax MNPOUCXOXICHUS W MHOro00pa3us KyIbTYpHBIX pacTeHui. LleHTpbl
MPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, NOPO/A, ITAMM.

CoBpeMeHHBIE METOBI CENeKIMU. MacCoBBI U MHAUBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTeHui U XUBOTHBIX. OIIEHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpENIMBaHUe — MHOPUIUHT.
Yucras muaus. CkpeniuBaHue YUCTIX TuHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
CKpemuBanue — aytopuaunr. OtmanéHHas ruOpuauzaius U e€ ycnexu. McKyccTBeHHBIN
MyTareHe3 W TONYYeHUE TOJHUILIONAOB. JIOCTM)KEHUSI CEeNEeKIMU PACTEeHUMH, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpUs. ITalbl CO3JaHUs
pexombunantHoi JIHK u Tpancrenneix opranusmoB. Kinerounas wumxenepus. Knetounsie
KyJIbTypbl. MUKPOKJIOHATFHOE pa3MHOKEHHE pacTeHnui. KitoHupoBaH#e BBICOKOMIPOTYKTUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETHYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JemoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbI MPOUCXOXKIEHUS M MHOrooOpasus KyJIbTYPHBIX
pacteHuii», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paboter akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SICTBCHHBIE PACTCHUS.

JlaGopaTopHble U NpakTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHXKEHUSI CEJeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO03sICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBosrounuonHasi 6uosorus (9 yacon)

[IpeanocbuUIKM BO3SHUKHOBEHHS HBOJTIFOIIMOHHOM TEOPUH. DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO
B Onosoruu. BiusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CunerenbcTBa 3BoJonuu. [lageoHToNOrNYECKHE: TOCIEI0BATENFHOCTD OSIBIICHUS BU/I0B
B TIAJICOHTOJIOTHYECKOW JIETONHCH, mepexonnbie (opmbl. buoreorpaduyeckne: CXOACTBO U
paznuune hayH u GIop MaTepUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJCTBA U pa3inuus SMOPHOHOB DPa3HBIX BUIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX MeTab0IMUYECKUX IMyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IIpeanocbuiku BO3HMKHOBEHMS JIapBHHU3MA.
JIBIoKyle Cuibl  9BOJIIOLMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesN€HHas HW3MEHUYMBOCTb, OOpbOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkpoaontonus. [Tomynsanus kak equHUIA BUA U 3BOTIOLUH.

JIBuxkymue cuibl ((akTopbl) 3BOJIOLUU BUJOB B mpupoje. MyTalMoHHbIN mpolecc u
KOMOMHATHBHASI U3MEHUYUBOCTD. [lonmynsnoHHbIe BOJIHBI U Apeid reHoB. M3omsiuus 1 Murpanus.

EcrectBennblif o1O00p — Hampaistomuil ¢aktop 3Bomonnu. PopMbl ecTeCTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boiolud. [IpuMepsl npucnocodieHnit
y opranuzmoB. ApoMoph03bl U UIU0-aJaNTallNH.

Bun wu BumooOpaszoBanue. Kpurtepum Bupa. OcHOBHbBIE (QOpPMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUECKOe.

MaxkposBomonus. opMbl 3BONIONUHN: (QHUIIETHYECKas, JUBEPreHTHas, KOHBEPreHTHasd,
napajuienpHas. HeoOpaTuMoCTh 3BOMTIOIHH.

[TpoucxoxnaeHue  OT  HeCNEUMAIM3UPOBaHHBIX  mpeakoB.  [Iporpeccupyromas
crenuanusanys. AnanTuBHas paauanys.



JdemoHcTpaumnu:

IToprpetsr: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBeprios.

TaGnuubl v cxembl: «Pa3BUTHE OPraHNYECKOT0 MHUpa Ha 3emiie», «3apoAbIIlN T03BOHOUHBIX
AKHUBOTHBIX», «Apxeontepukc», «Popmbl 60psOBI 3a cylecTBOBaHUE», «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHuiD», «MHorooOpa3ue MOpoA >KUBOTHBIX», «llomymsmumny,
«MyTanoHHasi U3MEHUMBOCTEY», «ApoMopho3bl», «Manoanantauuny, «OO0IIas aereHepanusy,
«/IBmwxkymue cuibl sBoonMny, «Kapra-cxema mapmipyra nyremectsust Y. Jlapsunay, «boprda
3a CYILECTBOBAHHEY, «IIpucnocobaeHHOCTD OpPraHHU3MOBY, «["eorpaduueckoe
BU000pa30BaHUE», « DKOJIOTHYECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJICKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP MIIOIO0B H
ceMsiH, Kosutekuus «lIpumepsl 3alIUTHBIX TPUCIOCOOIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HalpaBJIEHUs 3BOIIOLUNY, 00bEMHAs MOoAeb «CTpOEHHE FOJIOBHOTO MO3Ta II03BOHOUYHBIX).

Buoreorpaduyeckas kapra wmwupa, KoOeKius «QDPOpMBI COXPAaHHOCTH HCKOMAEMbIX
JKUBOTHBIX U pacTeHHil», Mozenpb anmuimkanus «llepekpéct xpomMocom», BIaKHbIE IpernapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMBbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

Jlaboparopnas padota Ne 1. «CpaBHeHuE BHIIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHe M pa3BuTHe KU3HU Ha 3emuie (10 yacos)

JloHayuHble TIPEICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rumore3bl BOSHUKHOBEHUS
XKHU3HU Ha 3emiie: aOMOreHe3 W MaHcHepMus. XUMHUYEecKas 3BOJIIOLUSA. AOMOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBositony. HauanpHele stansl 6uonorndeckoit apontonuu. ['nnoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYpP M BO3HHMKHOBEHHE INPOTOKJIETKU. [lepBble KIETKM U HX HBOJIOLHUA.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3eMiie 1o 3pam U nepuoaam. Karapxei. Apxelickas U IpoTEpO30iicKas
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/pl: KeMOPUICKUHN, OPAOBUKCKUI, CUITyPUNHCKUN, JE€BOHCKUIH,
KaAMEHHOYTOJIbHBIH, IEPMCKUH.

Me3o30lickas 5pa U €€ NepruoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaiiHo30iicKas 3pa U €€ Mepro/bl: aJIe0re€HOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M IeojIoTHYecKuX ImpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
PaCTUTENIBLHOTO U )KUBOTHOT'O MHpa. ApoMop(o3bl Y pacTeHH U )KUBOTHBIX. [losiBIIeHuE, pacuBeT
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKoro Mupa Kak OTpa)k€HUE HBOJIOLHUUA. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPTaHU3MOB.

OBojironusl  4elnoBeKka. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpeictaBieHHid o
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorene3a. CxoAcTBa U pa3indMsl 4eJIoBeKa
Y )KMBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHHUE YEIIOBEKA.

JBuwxymme cuibl  (paxkTopsl) aHTpomoreHesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOp. OOLIeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyAa, MBILIUICHUE,
peub.

OcHOBHBIE CTaguU M BETBU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepranbckui, Yenoek pasymHbii.  Haxonkwm



HCKOMaeMbIX OCTAaTKOB, BPEMsI CYILIECTBOBAHUS, 00JIACTh PacCHpOCTPaHEHHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

UYenoseueckue packl. OCHOBHBIE OOJbBIINME pachl: €BpOTECOUIHAs (eBpa3HiicKasi), HETpoO-
aBcTpajioujiHas  (9KBaTOpUAJIbHAsA), MOHTOJOWJHAs  (a3MaTCKO-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH MIPEICTaBUTENICH YEIIOBEYECKUX Pac K YCIIOBUSM cyllecTBoBaHusA. EqMHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBenne CoHEYHON cucTeMbl», «Pa3BUTHE OpraHuYecKoro
mupa», «PacrurenpHas kietka», <«OKuBoTHas kiuertka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4yeckoro mMupay», «CpaBHEHHE AHATOMHYECKHMX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
IPEKOB COBPEMEHHOro uejoBekay, «JlpeBHeimme moan», «peBHue mroau», «llepBbie
COBpPEMEHHBIE JI0N», «UenoBeuecKkre pachl».

Ob6opynoBanue: wmynsixu «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepPTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckas Tabnuua,
KoJuteK1us «D@opMbl COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTEKIIHSX .

OKcKypeusi «IBONIOLUS OPraHUYecKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIYECKU My3€eil).

Tema 3. Oprannsmsl 4 OKpy:Kawmas cpeaa (5 yacos)

Dkonorusi Kak Hayka. 3agadyd M pa3felibl dKOJOTMH. MeToAbl SKOJOTHYEeCKHX
UCCIJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKaA.

Cpeabpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAas,  HAa3€eMHO-BO3AylLIHas,  I[OYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (hakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOJIOTMYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QakTophpl:  CBET, TEMIleparypa, BIaXHOCTb. DoTomeproausM.
[TpucnocoOieHns OpraHu3MoB K J€HCTBHIO aOUOTHYECKHX (haKkTOpPOB. bruojornyeckue puTMsl.

buotnueckne  Qaktopel. Bumbl OMOTHYECKMX  B3aUMOJICHCTBUI:  KOHKYPEHIIHS,
XUIIHWYECTBO, cUMOMO3 U ero ¢opMsel. [lapazutusm, koomnepanus, MyTyajn3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHcCalIU3M, HeUTpaau3M. 3HaueHue OHMOTHYECKUX
B3aMMO/JICHCTBUH AJIS CYIIECTBOBAHUS OPTaHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapAKTEPUCTUKHA momyisinuv. (OCHOBHBIE IIOKA3aTeNd IOIMYJISALHAN:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YHUCIIEHHOCTH MOMYJISIIUK U €€ peryJssiusl.

JdemoHcTpaumu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmune! u cxemsl: kapta «[IpupogHbie 30Hb 3eminy», «Cpelbl 0OUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomynsmun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUU
uHpy30puu-Tyhenbkny», «llumessbie memm».

JlabopaTopHble U IpaKkTHYeCKHe padoThI:



JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
0oOUTaHUSD».

JlaboparopHnas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[TpakTrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUOB PACTCHHI.

Tema 4. Coo01ecTBa u 3kojJornyeckne cucremsl (10 yacon)

CoobmecTBo  opranusmMoB —  OuoneHo3.  CTpykTypbl  OHOLIEHO3a:  BHJOBaf,
pOCTpaHCTBEHHAs, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsI3M B OHOIIEHO3E.

Dkomnoruyeckue cucreMbl (dkocuctemsbl). [lonstue 00 3KkocucTeMe W OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: MPOJAYLEHTHI, KOHCYMEHTBHI, pPEAYLEHTHI.
KpyroBopor BemecTB M MOTOK dHEprud B dKocucreme. Tpoduyeckue (MUIEBBIE) ypOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE IOKa3aTeld 3KOCHCTEMBIL: OHmomacca,
OPOAYKIHMS. ODKOJOTHYECKHE MUpPAMUAbL: MPOAYKIUMHU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CaMOperyIsiiusl, pazsurue. Cykueccus.

[TpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WIU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOcUCTEMBl. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akrop ycroiuuBoctd skocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa ouocdepst. XKusoe
BemectBO M ero (GyHkuuu. OcobeHHOCTH Ouocepbl Kak TI00aTbHON SKOCHUCTEMBI.
JluHamugeckoe paBHOBECUE M 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTbl BemecTB M OHOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Ouocepe 3eminn. AHTPONIOTeHHbIe H3MeHeHHs B ouocdepe. [1odansHbIe
HKOJIOTMYECKUE TPOOIIEMBI.

CocymecTBoBaHM€e NpUPObl U yeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroifunBocTy Onochepsl. OcHOBAa PaLlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECypcamMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuupl u cxemsl: «llumessie nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmectBay, «llemu mnurtanus», «Okonoruueckas nupamuna», «buochepa u yenoBek»,
«QKocHucTeMa IUPOKOIUCTBEHHOTIO JIecay, « IKOCHCTEMA XBOMHOT O Jiecay, «bnoieHos Bogoéma,
«ArpoueHos3», «l[IpumepHble aHTPONOreHHbIE BO3ICHCTBHS Ha MNpUPOAYy», «Baxnelue
UCTOYHUKH 3arps3HEHUsl BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHeMWIIas COCTaBIAIOIIAs
ouocthepnr», «DakTopel gerpamauuu  mouB», «llapHukoBBIT  3ddexT», «DaKkTOpPbI
PaIMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «O0mas cTpykrypa ouochepsn», «Pacnpoctpanenue
KU3HU B Omocdepe», «O30HOBEIN dkpaH Ouochepr», «KpyroBopor yriaepoma B Guochepe»,
«KpyroBopoT a3oTa B mpupoae».

Ob6opynoBanue: MoAeTb-anmIMKanus « TunuyHsie 6MOIEHO3bI», repbapuii «PacTuTenbHbIE
coobmiecTBa», Koiekuuun «buorneHos3y, «Bpeautenn BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYp», TepOapuu ¥ KOJUISKIIMM PACTeHWH W >KUBOTHBIX, TNPHHAICKANNE K pa3HBIM
HKOJIOTHUECKUM TpyInam oxHoro Buaa, Kpacunas kuura Poccuiickoit denepanyu, n3odpaxeHus
OXpaHsIEeMbIX BUIOB PACTEHUN H KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MHA HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

Cornacho ®I'OC COOQO, ycraHaBnuBaroTCsi TpeOOBaHUSA K pe3yibTaTaM OCBOCHUS
00yJarIUMHUCS TIPOrPaMM CPEIHETo 00IIero o0pa3oBaHUs: JIMYHOCTHBIM, METAMIPEIMETHBIM U
MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPEAMCTA «buomxorusy BbIJCIICHBI
CIEyIOIIME  COCTaBIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKON  Ipa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIpPEICNICHUIO,
HaJIM4Ynue MOTHBALlUU K 06yT-I€HI/II0 6I/IOJIOI‘I/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAIULUN pa3BUTHUS
OHMOJOTUYECKOr0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTH 00Y4YaIOIINXCsl PYKOBOACTBOBATHCS B CBOEH
JESTEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
00pa3zoBaHusl, HAJTMYHE IKOJIOTHYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH
JKU3HCHHBIC I1JIaHBI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPEAMCTA «buomorusa» JOCTUTaKOTCA B CAHWHCTBEC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011eCTBE MpPaBWIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIMUTAHUA W CaAMOPA3BUTHUSA, PA3BUTUA BHy’l'peHHef/'I no3uuuu JIMYHOCTH, IMaTpUOTU3MaA,
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHUS, OEpPEeKHOTr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJUulUsaM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanun, MpUpoaEe U OKPYKaloIIEH cpelie.

JIngHOoCTHEBIE PE3YIbTAaTbl OCBOCHUS yT~IG6H01"O npeamMera «buomorusy AOJDKHBI OTpaXXaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMii, TO3UTHBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HaIpaBlIEHU BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHcKoOro BOCHUTAHUS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMU  OOY4YarOIIeTOCs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpHU CO3JaHUU y‘-Ie6HI)IX IMPOCKTOB,
pPEIICHUN yqe6HBIX M II03HABAaTCJIbHBIX 3a/1a4, BBIITIOJIHEHN N OMOIOrMYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONIGHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHZX HeO6XO}II/IMOCTL KOHCTPYKTUBHOT'O
BSaI/IMO,Z[eI\/IICTBHSI J'IIO)ICfI C pa3sHbIMHA Y6e)I(HeHI/I$IMI/I, KYJIBTYPHBIMU LEHHOCTAMU U COLIMATIbHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlay, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB P O0CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO CONCPIKAHNUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKON TPKTAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaocTu 3a CBOWM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OUOJIOTHUH,
MOHMMAHUS 3HAuYeHUsi OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YeNOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTb K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH,;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHHUI;

MOHUMaHWE YMOITMOHAILHOTO BO3ICUCTBUS KUBOM MPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHJIaX MCKYCCTBAa, CTPEMIJICHUE MPOSBIATH
KaueCTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHWE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (340pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUYECKUX TMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH M OT/bIXA,
perynsipHasi (u3udecKkas aKTHUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TIPaBUJ HMHAMBHUIYAbHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJCHUS B CUTYAIUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0I00UE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CITOCOOHOCTH MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIHLHO BBIMOJIHATH TAKYIO JEATEIHLHOCTD;

UMHTEpeC K pa3nuyHbiM chepam mpodeccHoHANBLHON AESTeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOp OyayIeii mpodeccuu u peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHbL;



TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHHIO U CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) 3KOI0TrNYeCKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 1eIeCO00pa3HOe OTHOIICHHE K MPUPOJIC KaK MCTOYHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS HSKOJOTHYECKOW KyIbTYphI: MPHOOPETEHUE ONBITA IJIAHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILLEN CPEeIbl;

OCO3HaHUeE I1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCHOJIB30BaTh MpUOOpeTaeMble IpU W3YUEHUH OMOJIOTUU 3HAHUS U yMEHUs
OpU pEIICHUH MPOoOJeM, CBSI3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOI0AeHNE
IIPaBWJI IIOBEJEHUS B INPUPOJE, HAIPABICHHBIX HA COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AaKTUBHOE HENpUsTHE NEHCTBUI, NPUHOCSIIUX Bped OKpYKalolled MPHUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSTHBIC AKOJIOTHUECKUE MOCISACTBHS MPEIITPUHUMAESMBIX
JICUCTBUM U NIPENOTBPALLATD UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIIICHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbBITA
NESTEIIbBHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COIMAJIBHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUs HAayKu H OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MTOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOI M UNTATENILCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHUE creuupuKU OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PAlMOHATILHOTO HAyYHOT'O MBILUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpEe Kak O eIWHCTBE TMPHUPOAbI, dYelOoBeKa M OO0IIecTBa, B TO3HAHUM MPHUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: O0ecredeHus
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHUE MEPCINEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 III00ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecTieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATIELHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYUEHUU OMOJOTMYECKUX 3HAHWM B IEJIAX MOBBILIEHMS OOIIeH
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOH T'PaMOTHOCTH, KaK COCTAaBHOM 4YacTH (YHKIMOHAIbHON
TPaMOTHOCTH O0ydarouuxcs, GopMUpyeMoil pu N3ydeHUu OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMSI, HMCIOJIb3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJy4aeMble 3HAHUS U1l aHaidu3a U OOBSICHEHHs SBIICHUUN
OKPYKAIOIIET0 MHUpa M MPOUCXOIIIMIMX B HEM HW3MEHEHUH, YMEHHE JelaTh O0OOCHOBAHHBIE
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C IEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE I[EHHOCTH HAY4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYHIECTBISTH MPOECKTHYIO U
HCCJIEIOBATEBCKYIO ASITEIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY O0Opa30BaHUI0O U CaMOOOpa3OBaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJIOI‘I/II/I B COOTBETCTBHU C XHU3HCHHBIMU
OTPEOHOCTSAMM.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUUMBbIC JUIS  (DOPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUIUTMHAPHBIC
(MeXmpeaMeTHbIE) O0IIeHAyYHbIE TIOHITHS, OTPaXKAIOIIUE IIEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieniUKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIH (haKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsi, UCCIEAOBaHNUEe, HAOIIOJIECHUE, W3MEPEHUE, SKCIICPUMEHT M JPYTHX), YHHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJIATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (QPyHKIIMOHAIBHON T'PaMOTHOCTH U COIIMAIbHON KOMMETEHLUH O0YyYaroIIuxcs,
CIIOCOOHOCTH o0yJaronmxcs HCIIOIb30BaTh OCBOCHHEIC MEXIUCIUTIITNHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMATbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHS MPOrpaMMBI CpETHEro o01iero oOpa3oBaHUS
JIOJIKHBI OTPAXKATh:

OBj1ajeHNe YHHBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 0a3oBbIe JJOrnYecKue JeHCTBHA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHC;

HCIIOJIb30BAaTh TIPY OCBOCHUH 3HAHUN IPUEMBI JIOTHIECKOTO MBINUICHHS (aHAIN3a, CHHTE3a,
CpaBHEHHUs, KiIacCH(pUKAIKMK, OOOOIIECHUS), PACKPHIBATH CMBICT OHOJOTHYECKHX ITOHATHN
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSIMU);

OTIPE/ICIIATh TEMHM JEATEIbHOCTH, 3ajaBas TMapaMeTPbl U KPUTEPUHU HX JOCTHIKCHWS,
COOTHOCHTH PE3yIbTaThl JICITSILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEHUs (AKTOB U SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXICHHUSI (HHTYKTUBHBIC, IS TYKTUBHBIE, TIO AaHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUYHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYIUPOBATH BBHIBOABI U
3aKIJIFOUYCHUS;

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B W3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM PAa3HOTO PoJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIAH PEICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
U HEMaTEePUAIBbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOIHATH, PAa0OTy B YCIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PENICHUH XU3HEHHBIX TPOOJIeM.

2) 0a30BLIE HCCIEI0BATENLCKHE AeliCTBHS:



BJIa/IETh HABBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHust npoodsieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pellIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U NMPUMEHEHHIO B y4EOHBIX CHUTyallUsiX, B TOM YHCJE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATEIbHON JAEATEIbHOCTU U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH [IPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
TUIO0TE3Y €€ peleHus, HAX0IUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOMX YTBEPKJICHUH, 3a/1aBaTh
napaMmeTpbl U KPUTEPUU PEIICHHUS;

AQHAJIM3UPOBATH MOJIYYEHHBIE B X0JI€ PELICHMS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MIPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHUS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOsiactu
KU3HEJEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJaratb OpUTHMHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HH(OpManuu (TeKcTe yueOHOro mocolus,
HAyYHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsX U CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHeTre), aHAIM3UPOBaTh HMH(OpPMALMIO pa3IMYHBIX BHIOB U (GOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W TPUMEHATH pa3jHMyHbIE METOABI TMpPU TOHCKE M OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMUMOM JIJIsl BBITIOJIHEHUs YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaNbHYIO (GOpMYy TNpeACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKH, JUarpaMMbl, TAOIHUIbI, PUCYHKH U JIPYTroe);

WCIIOJIb30BaTh HAy4YHBINM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OUOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYEeCKue, PU3NYECKUe U MaTeMaTH4YeCKHe 3HAaKW U CHUMBOJIBI,
dbopmynel, abOpeBUATypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEoOpa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HAaBaHUS U 3alIMTHl HHpOpMAIMH, HWHOOPMALIMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OBi1ajeHne YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€ CTBUSIMH:

1) o01menue:

OCYIIECTBIISATh KOMMYHUKAIIMN BO BCEX Cepax >KM3HHU, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CY)KICHHS OTHOCUTENIbHO BBITIOJHEHHsI TpeiaraeMoi 3aJadd, YYUTHIBATH HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CpEACTBA OOILICHMs, IOHUMAaTh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH IEPErOBOPBI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHMS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JpYTux JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HMCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAas IesATeJbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHOH paboTHI Mpu
peueHn OMOIOTUYECKO MPoOIIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(GopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
NeMcTBUSA 10 €€ JOCTHXKEHUIO: COCTABIIATH IUIaH JeHCTBUH, pacpeesiTh POJIH C yYETOM MHEHHH
YYaCTHHUKOB, 00CY>XJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/Jlaratb HOBBIE IMPOEKTHI, OLEHUBATh WJEH C IMO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IATHBHBIMM A€l CTBHSIMU:

1) camoopranuzanms:

HCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIe M CMBICIOBbIE YCTAHOBKHM B CBOMX
JEUCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTH COOCTBEHHBIE 33Jayl B 00pa30BATENbHOM JEATENIBHOCTH H
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIEeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHoCcOOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYyallUsM, BHOCHUTb KOPPEKTUBBI B AESITEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUN KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOJIB30BaTh MPUEMBI pedIeKCHn
JUISL OLICHKU CUTYalH, BIOOpAa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ce0s1 M APYrUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJTIOYAIOT CieluUecKue sl yaeOHoro npenmera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHUJbI
NEeSTEIbHOCTH 10 MOJIyYEHUIO HOBOT'O 3HAHUS U NMPUMEHEHHIO 3HAHUHM B Pa3JIMYHbIX Y4E€OHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHbBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO ToJaM 00yUeHHUS.

[TpenmMeTHBIE pe3ynbTaThl 0CBOEHUS yueOHOTO IpenmMera «buonorus» ¢ 10 knacce 10nKHbI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATHUN: )KU3Hb, KJIETKA,
opranusM, MeTabo113M (0OMeH BELECTB U MPEeBpallleHre SJHEPTUH ), TOMEOoCTa3 (caMOoperysuus),
yYpOBHEBasi  OpraHW3alusi  JKUBBIX  CHCTEM, CaMOBOCIPOU3BEAEHHE  (PErmpOoTyKIHs),
HaCJIECTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jaraTb OHOJOTHMYECKHE TEeOopuu (KJIeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
LEHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHsl (I. Mennena, T. Moprana, H. WU.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKIACHUSI KyIbTYpHBIX pacteHuil H. U.
BaBuiosa), onpenensts rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BIa/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SBJICHMM, OpraHu3anus M MpOBEIEHUE OHOJIOTHYECKOrO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUH IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEUIECTB U
IpEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSAThH MOJTY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUM, JJIS1 IPUHATHS NPAKTUYECKUX PEIICHUH B TOBCEIHEBHON )KU3HH C LENIBbI0 00eCTIeueHHS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul PallOHAIHLHOTO
IPUPOIONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyd Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHKE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTS IPEJICKa3aHMsI HAaCJIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTUYECKHE PabOoThl, COOMIONATh MpaBUIIa TPU
paboTe ¢ ydeOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILIEHMBATh M HHTEPIPETHPOBATh HH(OpPMALNIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHUs, 00001as
Ouonornyeckyro HMHGPOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS yueOHOTO MpenamMeta «buonorus» ¢ 11 knacce nonxKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJIE POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PaCKpBIBATh CO/ICP)KaHUe OMOJIOTHUECKUX TEPMUHOB U MTOHATHI: BUII, TIOMYJISIIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHME CHIIBI  ((AKTOPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpraHU3MOB, BHUJI000pa3OBaHUE, SKOJOTHYecKHe (AKTOPhI, HSKOCHUCTEMa, MPOAYIEHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTaHMs, SKOJIOrHYecKas nupamuaa, ouoreoreHos, ouocdepa;

yMEHHE W3/aratb OWosorndeckue Teopuu (dBoironuoHHass teopus Y. JlapBuHa,
CHUHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasckoro), onpenensTe rpaHUIbI X TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAJIeTh METOJaMH HAyYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB W SBICHUH, OpraHW3alys | TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXIY HCCIIETyeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOTYyYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOABI HA OCHOBAaHUH TIOJYYECHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
HOMYJSALUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOI€OIEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS SKOJIOTMYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M IOTOKA YHEPTHH B SKOCHCTEMaX, aHTPOTIOTCHHBIX H3MEHEHUH B
HKOCHUCTEMAX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKIOB B
ouocdepe;

yYMEHHUE TPUMEHSTh TOyYeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IPOIECCOB U
SIBIICHHM, JIJISI IPUHSTHS PAKTUIECKUX PEIICHUH B ITOBCETHEBHOM KHU3HH C TENTBI0 00eCTICUeHHS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXaoIleil NpUponHON cpene, MOHMMaHUE HEOOXOIMMOCTU



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PaLMOHAIBHOTO
IPUPOJIOTIONIL30BAHUS,

YMEHHE peIIaTh 3JIEMEHTapHbIC OWOJOTMYECKUE 3aJa4yH, COCTABJISATH CXEMbI IEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIH MUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NpaKTUYecKue paboThl, COOMIOAATh NMpaBWUiIa MPU
pabote ¢ y4eOHbBIM U 1a0opaToOpHBIM 000pYyI0BaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIHMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHanbl), paccMaTpUBaTh TIJIOOATBHbBIC
IKOJOTUYECKUE TIPOOIIEMBI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBICE M YCTHBIE COOOLIeHUs, 0000mas
Ouonormyeckyro HMH(GOpPMALUIO M3 HECKOJbKMX HCTOYHHMKOB, T'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM (uudposBbie)
Ne n/m Kontpoabnbie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
! bronoriti kak fayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl U UX OpraHu3aIus 1 bubmorexa LOK
https://m.edsoo.ru/7f41c292
3 XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKH 8 1 1 bubmorexa IOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HHSHEACATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41c292
5 PasMHOXKEHNE 1 UHAUBUAYATBHOE 5 | bubnuoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTH U HI3MEHUYHUBOCTD 9 | 15 bu6mmoreka [JOK
OpraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 34 ’ 4

I[TPOTPAMME




11 KJIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne i/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 2 0 9 1
BOHOUHOHHA BHOTOTHA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 10 1 05 bubnnoreka [HOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpYy>Karomas cpeaa 5 1 Bubnrorexa LIOK
P pyarotiad cpea https://m.edsoo.ru/7f41cc74
bu6 OK
4 Coo011ecTBa M 3KOJOTHUSCKHE CHCTEMBI 10 1 htI/tIp::I;I/(;;.GeIzlascIi).ru 7641 ccTA
BIIEE KOJIMYECTBO YACOB I1
OB O CTBO HACOB I1O0 34 ) 75

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne ara ungpoBbIe
Tema ypoka KonrTpoabubie IIpakTnueckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
bubnunorexa LIOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TTO3HAHUS KUBOM
npupoabl. [IpakTuueckas padora
2 NE lp«I/ICHOJII:)SOBaHI/Ie aefmqnmx 1 0.5 bubmorexa HOK
° P ' https://m.edsoo.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
3 Bbuonornueckue cucTeMsl, | bu6nunorexa LIOK
MPOLECCH] U UX U3YYECHUE https://m.edsoo.ru/863e6564
4 XuMHUYecKkui coctaB KieTku. Bona | bubnuoreka [{OK
Y MUHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674¢
bubnmorexa LIOK
5 benku. CoctaB u cTpoeHne OCIKOB 1
p https://m.edso00.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubmuorexa [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.eds00.1ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
b K
7 VYrineBonsl. JIunmuasl 1 nGmroTexa O

https://m.edsoo.ru/863e6870




bu6nmoreka [IOK

MaTpUIHOTO CUHTE3a

8 Hyxnensosie knenotsl. AT® https://m.edsoo.ru/863e6d5¢
9 O06o01IeHHE 110 TEME bubnuorexa [JOK
"XuMu4uecKui cocTaB KiIeTKu" https://m.edsoo.ru/863e6e88
Hcropust u METOIbI H3yUCHUS
10 kieTku. Knerounas Teopus.
KieTka kak memocTHas sKuBas
cucrema
CrpoeHnue 3ykapuoTH4eCKOn
kieTku. JlabopaTopHas padorta No 2
«M3yueHue cTpoeHUs KIETOK bubnunoreka LIOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpEnapaTax u ux
OIIMCAaHUE»
bubnuoreka [{OK
12 OOMeH BemecTB WM MEeTab0Iu3M hitps://m.cdsoo.ru/863¢766¢
bu6mmoteka IIOK
13 ®otocnites. XemocHntes https://m.eds00.ru/863e7¢98
. bubmuoreka [IOK
14 JHepreTHeckHii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jenenue kiaeTku. MuTos.
s JlaGoparophas pabota Ne 3 0.5 bu6muoreka [JOK
«Habmroreane MuTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEeIIKa JIyKa Ha
TOTOBBIX MUKpOIpENnapaTax»
16 buocunTe3 6enka. Peakmst but6mmorekxa [IOK

https://m.edsoo.ru/863e796e




bu6nmoreka [IOK

17 T —0 0
PACIALIA HOCHHTES beta https://m.edsoo0.ru/863e796e
13 Hexknerounsie hopMbI )KU3HU — bubnuorexa [JOK
BUPYCHI https://m.edsoo.ru/863e7540
bubnmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meitos bubnunorexa LIOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
’1 JlaboparopHuas pabota Ne 4 0.5 bubnnorexa [JOK
«3yueHue CTpOeHHS ITOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
” NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
23 HACJIEICTBEHHOCTH U brbmmorexa [TOK
8 hitps://m.eds00.ru/863e86f2
M3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MpU3HAKOB. MOHOTHOpUIHOE bubmorexa HOK
P ’ puA https://m.edsoo.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKPEIUBaHUE.
25 élaKOH iejaBHcm\forH; bubmmorexa [IOK
https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
CueruieHHOe Hacae10BaHNe
bubnunorexa LIOK
26 npu3HakoB. JlabopaTopHas pabora 0.5

Ne 5 «3yuenue pe3ynbpraToB

https://m.edsoo.ru/863e8c60




MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEnapaTax»

7 I'enetuka nona. HacinenoBanue | bubnunorexa LIOK
MPU3HAKOB, CLIEIUIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
M3menunBocTh. HeHacneacrreHHas
M3MEHUYUBOCTh. JlaboparopHas

)3 pabota Ne 6. 3yuenue | 0.5 bubmmoreka [JOK
MOAU(UKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAIIMOHHOTO Psijia
Y BapHaIlMOHHON KPUBOI
HacnencrBenHass ”3BMEHUYUBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubmmoreka [JOK
«AHamu3 MyTalui y 1po30(uisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIperapaTax»

bu6mmoreka IIOK

30 Peretiia enonera ! https://m.edsoo.ru/863e8d78
O06o01eHue 1Mo Teme

31 «HacneacTBeHHOCTh U 1
M3MEHYMBOCTh OPTaHU3MOB»

bu6mmoteka IIOK

32 (Cenexiina Kak Hayka i mporece ! https:/m.eds00.ru/863e9214

3 MeTobl U TOCTHKEHUS CeNICKIINU | bubmmoreka IIOK
PacTEHUI U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTrexHomorus Kak oTpacib 1 bubnmoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e€9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

[TPOTPAMME




11 KJIACC

Kouu4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tewa ypoxa Bceero Kontpoabnbie  Ipaxkruyeckue u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 buGnuorexa [IOK
https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHS NpeacTaBIeHUN 1 Bu6mmotreka [JOK
00 3BOJIIOLUU https://m.eds00.1ru/863e¢9570
bubnunoreka LIOK
3 Muikpoosomows ! https://m.edsoo.ru/863e9cle
[Tonynsmus Kak 31eMeHTapHas
€IMHUIIA BUJIa U DBOJIFOIHH.
4 Jlaboparopuas pabota Ne 1 1 0.5 bubmorexa [IOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}OTOrHUEeCKOMY KPUTEPHIOH
5 JIBroKymiye cuibl (3JeMeHTapHbIe | bubmmnoreka HOK
(haKTOpBI) SBOTIOLIUU https://m.edsoo.ru/863e9dad
. bubnuoreka [{OK
6 EcrecTBennslit 0TOOp 1 €ro hopMbl 1 hitps://m.cdsoo.ru/863¢9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3zoBanue. JlaboparopHast 1 0.5 bubnuotexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPTaHUu3Ma U
€€ OTHOCUTEIBLHOTO XapaKTepa
2 Hanpasnenus u nmytu 1 bubmuoreka [IOK

MaKpO3BOJIOIMH

https://m.edsoo.ru/863e9cle




9 Heob6patumocTs 3BOIIONINH
10 WcTopus xu3Hu Ha 3emiie U
METO/IbI €€ U3YUECHUS
1 I'unoressl NPOUCXOKIACHUS KUZHH bubnuoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazpuTue xu3Hu Ha 3emiie 1o Apam bubmuorexa [JOK
U Iepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PaCTUTENHHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubmmoreka [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUICKLIHSIX )
14 CoBpeMeHHas cucrema bubmmoreka [JOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
s DBOJTFIOLIHS YEJIOBEKa bubnuoreka [{OK
(anTpoOmOTEeHE3) https://m.edsoo.ru/863eac2¢c
16 JIBmoxymiue cuibl (paKTopsl) bubnuoreka [{OK
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLUN
YeloBeKa
13 UYenoBeueckue packl ¥ MPUPOIHBIE bubnmnorexa [JOK
aJanTanuuy yejioBeKa https://m.edsoo.ru/863eaea2
O6o00611eHMe IO TeMe
19 «BO3HUKHOBEHUE U PA3BUTHE
YKU3HU Ha 3eMIIe»
20 DKoJorus Kak HayKa



Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6nmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH

22 pacTeHU# U3 pa3HbIX MECT 0.5 bubmorexa HOK

https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa)
bubmuoreka [{OK

23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisituu. [Ipaktuueckast pabora

24 No 2 «Iloacuér mnoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

)5 Coo0riecTBa OpraHu3MOB — bubnnorexa [JOK
OUOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI bubmmnoreka HOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBbIE TIOKa3aTeNN

7 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuoreka [IOK
nupaMuibl. CBOHCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5Sfa
Cyxkueccus

28 [IpupoaHbIe SKOCUCTEMBI

29 AHTpPONIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rinobdanpHas bu6muoreka [JOK

3KOCHUCTEMA 3EMITHA

https://m.edsoo.ru/863ebb5e




31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmnoreka HOK
ouocpepsl https://m.edsoo.ru/863ebd 16
32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
34 0O0600mienne TeMsl «CooO1iecTBa u |
HKOJIOTHYECKUE CUCTEMBI»
OBILIEE KOJIMYECTBO YACOB I1O0 34 )5

[TPOTPAMME
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