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HOACHUTEJIBHASA 3AIIMCKA

[Ipn pa3paboTke mporpamMMmbl MO OHOJIOTUH TEOPETHUYECKYI0 OCHOBY MJIf
OTIpeNeNieHUs] TMOAXOM0B K (OPMHUPOBAHUIO COACpXKAHUS Y4eOHOro IpenMera
«buosorus» cocTaBWIM: KOHIENTyalbHble TnonoxkeHus @PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JICH, COJEp>KaHUs, PpPE3yabTaTOB OOy4YeHUs W
TpeOOBaHUIA K YPOBHIO MTOATOTOBKH BBITYCKHHKOB, TTOJIOKEHUS 00 OOIUX IENIX U
NPHUHIMIAX, XapaKTePU3YIONIUX COBPEMECHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanusi B Poccuiickoit deneparuu, a TakkKe IMOJOKEHUS O
cnenupuke Ononoruu, €€ 3HaYCHNUH B MMO3HAHUU KUBOUW MPUPOJLI U 00ECTIeYCHUN
CYILLECTBOBAaHMS 4eNoBeuecKoro odmiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T TpeACTaBlIeHHWE O IeNIX, 00 oOmIei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS ¥ PA3BUTHS OOYYArONIMXCS CPEeIACTBAMU
yueOHoro mpenmera «buosorusi», onpenenser 00s3aTeIbHOE NPEIMETHOE
Collep)KaHUE, €ro CTPYKTypy, pacmpeleieHue [0 pasjeinam U Temawm,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh U3yYeHHUsI y4eOHOro Marepuaia ¢ y4€ToM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA OOpPa30BaTEILHOTO
mpoiiecca, BO3paCTHBIX OCOOCHHOCTEH 00yJarouxcsl.

B nporpaMmvMe mo OuosoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIbHOU
JeSATebHOCTU/Y4EeOHbIX JEHCTBUI OOYydYarolIuXxcsi MO OCBOEHHUIO COAEp:KaHUS
OMOJIOTUYECKOro 00pa30BaHMS.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIH yPOBEHb) peaini30BaH
OPUHIMI [PEEMCTBEHHOCTH B H3y4Y€HUU Ouonoruu, Onarogaps 4emy B Hel
IPOCMATPUBAETCS HANpPABJICHHOCTh Ha pPa3BUTHE 3HAHWHM, CBSA3aHHBIX C
dbopMUpOBAaHMEM  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTHIECKOTO MBIIIJICHUS, MPEACTaBICHUI O 3J0POBOM
o0Opa3e XW3HM M OEpEeKHbIM OTHOLIEHUWEM K OKpYXKarolled MPUPOIHON cpene.
[ToaToMy Hapsy ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUi, a TaKKe 3HAHUU O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJOTHH yJIeJICHO BHUMAaHHUE WCIIOIh30BAHUIO
TIOJTYYCHHBIX 3HAHWH B TTOBCEAHEBHOM KU3HH ISl PEIICHUS TPUKIAAHBIX 3a7a4, B
TOM 4Hclie: NpO(UIAKTUKK HACIEJCTBEHHBIX 3a00JI€BaHMI 4YETOBEKa, MEIHUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS AKOJIOTUYECKHU
1EeNeco00pa3HOro TMOBEAEHUS B OKPYXKAIOIIEH MNPUPOIHOM Cpene, aHaius3a
BIUSHUS XO3SUCTBEHHON JESATEILHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX H
UCKYCCTBEHHBIX 9KOCUCTEM. Y CWJIICHHE BHUMAHUSA K MPUKIIATHONW HAMPABICHHOCTH
ydaeOHOro npeaMera «bHoOIOTHsS» MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECTICUCHUS



YCJIOBUH JJISI pelIeHUs OAHOM M3 aKTyallbHBIX 3aJlay IIKOJIHLHOTO OMOJIOTMYECKOro
oOpa3oBaHus, KoTOopass mpeanonaraer (GopmupoBaHue y oOydarouuxcs
CIIOCOOHOCTH aIalTUPOBAThCS K U3MEHEHHUSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonorus Ha ypoBHE cpenHero ooOmero o0pa3OBaHMs 3aHUMAET Ba)XKHOE
mecto. OHa oOecrieunBaeT (GopMUpOBAHUE y OOYUYAIOIIMXCA MPEJACTABICHUN O
HAyYHOW KapTHUHE MHpA, pacIIupsieT ¥ 0000IIaeT 3HAHUS O XKUBOW IpHpoje, e
OTJINYWTEIBbHBIX NPHU3HAKaX — YPOBHEBOW OpPraHM3allMM W 3BOJIIOLNH, CO3MAET
yCJIOBUSL  JJiA: TIO3HAHMSI  3aKOHOB  JKMBOM  Mpuponbl, (OpMHUPOBAHUS
(GyHKIIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe3omacHoro ooOpasa
KU3HH, SKOJIOTMYECKOI0 MBIIUIEHUS, IEHHOCTHOI'O OTHOIIEHUSI K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUST UMEET TAKKe JJIsl PEIICHUS] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpelHero  odmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenne 6monmorun obecreynBaeT yciaoBus sl (HOPMUPOBAHMS
WHTEIUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX ¥ HWH(POPMAIMOHHBIX  HABHIKOB,
ACTETUYECKON KYJIBTYPhI, CIOCOOCTBYET HMHTErpalii OMOJOrMYECKUX 3HAHUU C
NPE/ICTaBICHUAMH U3 JIPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3BaHHbIE TOJIOXKEHHUS O TPEIHA3HAYCHWH YYEOHOTrO MpeameTa
«buonorus» COCTaBWIM OCHOBY IS OIpEAEieHUss IMOAXO0I0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJEpKaHUs, TMPEICTaBICHHOTO B IMporpaMme IO
OMOJIOTHH.

Ot60p comepxkanusi yuebHoro mpeamera «buomorusi» Ha 06a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMHA KyJIbTYpOCOOOpPAa3HOrO0 MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OOyYaroIiuecs IOJDKHbI OCBOUTh 3HAHUS W YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, OMNPEICISIONINE aJIeKBaTHOE IOBEICHHE
YeIIOBEKa B OKPY’KAOIIEH MPUPOIHOU cpeje, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JaesTenbHOCTH. Oco0oe MECTO B 3TOM cHUCTeME 3HaHUU
3aHUMAIOT DJIEMEHTHI COJIEPKAHUSI, KOTOPBIE CITY>KaT OCHOBOM JjIsi (pOpMHUPOBaHUS
IIPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KAapTUHE MHpA U
[EHHOCTHBIX  OPUEHTAlMSIX  JIMYHOCTH, CIHOCOOCTBYIOIIMX  TyMaHU3allUu
OMOJI0rNYECKOro 00pa3oOBaHMs.

CTpyKTypUpOBaHUE COJEpX)aHUs Y4YeOHOro maTepuaia B NporpaMme IO
OMOJIOTUM OCYIIIECTBICHO € YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKUBOU MPHUPOBI, O €€ YPOBHEBOW OpTraHU3aIllud U
ABOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buosorus»
BBIJICJIEHBI CIEAYIOLINUE COAEpKATENbHbIE TUHUM: «buosorus kak Hayka. MeToabl
Hay4yHOTO To3HaHUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak



Ouosnornyeckas cuctema», «CucteMa M MHOrooOpasve OpraHM4ecKOro MHpay,
«IBOIOIUS KUBON MPUPOJBI», «IKOCUCTEMBI U IPUCYIIIME UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueObHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNIQZICHHME  OOYyYalOIUIMMHCS  3HAHUSAMH O  CTPYKTYPHO-(QYHKIIMOHATbHOU
OpraHu3allid >KUBBIX CHCTEM pAa3HOrO paHra H HNOPUOOPETEeHHE YMEHHUI
UCIIOJIb30BaTh ATH 3HAHUS MJIi TPAMOTHBIX JIEUCTBUH B OTHOIIEHUU OOBEKTOB
KUBOW MPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTrkeHue 1end u3ydeHus yuyeOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CIEeUnBAETCS PEUIEHUEM CIEIYIOUIUX 3a7a4:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHSX,
YUEHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIIY>KAIIUX OCHOBOU
Uil pOPMUPOBAHUSI NPEJCTABIECHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJ1ax HAyYHOI'O MO3HAaHUS, CTPOEHUH, MHOI00OOpa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM PA3HOT0 YPOBHS OpPTaHHU3allMU, BBLAAIOIINXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEZIOBAHUSAX B OMOJIOTHH;

dopmupoBaHue y OOydarOIIUXCsl MO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpOLECCE aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IVISIOB, UJAEH M TOJXOJOB K H3YYEHUIO KUBBIX CHCTEM
Pa3HOI0 YpOBHS OpraHU3aluy;

CTAHOBJICHHE Yy OOydYarommxcsa OOIIed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa JKUBOW MPHUPOABI HA OCHOBAHMM 3HAHUW M OIBITa, MOJTYYEHHBIX MPHU
U3Y4YEHUU OUOJIOTUY;

dbopmupoBaHue y O0Oy4YalOIIMXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJOTMYECKUX 3HAHUW B MPAKTHUYECKOW JESATENbHOCTU YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOT 1

BOCIUTAaHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS YEIOBEKOM JKHBOU
IPUPO/JIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEW, COOTIOICHUS ITUIECKUX
HOPM IIpH NPOBEECHNUN OMOIOTMYECKUX UCCIIEI0BAHMI;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYIbTYPHI, 11 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM KU3HU JIJIS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTHU M0 OTHOUIEHHUIO K OKPY>KaIOIIEH cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE U COOJNIIOICHHE Mep NPOPUIAKTUKU
3a00seBaHU.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00s3aTENIbHBIM YUYE€OHBIM TMPEIMETOM, BXOMSIIMM B
cocTaB npeaMeTHoN 00nacTh «EcTecTBeHHO-HAYYHbIE IPEAMETHI».



JI1st u3yueHust OMoJ0ruM Ha 6a30BOM YPOBHE CpeIHETO 00111ero 00pa3oBaHuUs
orBoauTCs 68 yacoB: B 10 kiacce — 34 yvaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (puimocoduei, TUKOM, ICTETUKON U MPaBOM.
Ponp Owonormm B (opMUpOBaHMHM COBPEMEHHON HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

Mertobl TO3HAHUS KUBOU MIPUPOIbI (HAOMI0ICHHE, SKCIIEPUMEHT, OINMCAHHUE,
U3MepeHue, Kiaccuukalus, MOJEIUpOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

[Toptpersr: Y. HapBun, I'. Menaens, H. K. Konbros, [[x. Yorcon u ®@. Kpuk.

Tabnuiel u cxeMbl: «MeToAbl TO3HAHUS KUBOU TTPUPOIBIY.

JlaGopaTopHblie U NpaKkTHYecKue padoThl:

[Ipaktnueckass padora Ne 1. «cnonp30BaHHE pa3IWYHBIX METONOB IPHU
U3Y4eHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

’Kubie cuctembl (OMOCUCTEMBI) KaK MpeIMET n3ydeHus: ouonoruu. Oinune
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOOOpaszue. Y POBHU OpPraHU3alMK OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBbIM, OPraHU3MEHHBIM, NONYISALIUOHHO-
BUIOBOM, SKOCHCTEMHBIHN (OMOT€OIEHOTHIECKUI), OOChepHBIi.

JlemoHcTpanum:

Tabnuuel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMU
YKABOU TIPUPOABI.

O6opynoBanue: monenb Moaekyibl JTHK.

Tema 3. XumMunuecKknu COCTaB U CTPOEHHUE KJIETKH.

XHUMHUYECKUM COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOJJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BemlecTB B KieTke. l[loanepikanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHne 0€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnnmblie 1 3aMEHUMbIE AMUHOKUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (TepBUYHAS, BTOpPUYHAs,, TpPETHUYHAs U
YeTBEpPTUUYHAs CTPYKTypa). XHUMHYECKue cBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OENKOB.



®depmeHTHl — Ouosorumyeckue kartamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas creuuduyHocTb. KodepMmeHntsl. BuramuHsb.
OTanuus PepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBoael: MoOHOcaxapuabl  (TJIFOKO3a, pubo3a U J1e30KCHpr003a),
nucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOIEH,
1eIuToI103a). buonorndeckue GyHKIUUA YTIIEBOOB.

Jlunmuael:  Tpuraunepunasl, Qochonmunuabl, crepouabl. [ uapoduIbHO-
ruapopoOHble cBoiicTBa. buonormyeckue QyHkuuu JsununoB. CpaBHEHUE
YIJ€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTUH.

Hykneunossie xkucnorsl: JHK u PHK. Hykneotuaslt — MOHOMEpHI
HyKJIenHOBbIX KucIoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u dpynkuuu PHK.
Buast PHK. AT®: ctpoenue u pyHKIIHH.

[MuTonorusa — Hayka o kiietke. KiierouHast Teopust — npuMep B3auMOICUCTBUS
uzaei u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUYEeHHUSI KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmme mNpuU3HAKA KIIETOK:
3aMKHyTas HapykHas memOpana, monekyibsl JIHK kak remernueckuil ammapar,
cUCTEMa CUHTe3a Oelka.

Tunbel KJIETOK: »yKapuoTHYecKass W mpokapuorudeckas. OcoOEHHOCTH
CTpOEHUsI TpoKapuoTH4YecKol kieTku. Kierounas crenka Oaktepuil. CTpoeHmE
3YKAPUOTUYECKON KIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XKUBOTHOW U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIUKC, UX
¢bynkiuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u Qpynkiuu. [{utomnasma u eé
opranoujipl. OnHoMeMmOpanHbie opraHoujbl kietku: OIIC, ammapatr [Nombmxw,
n130coMbl. [loyaBTOHOMHBIE OpPraHOWbl KJIETKW: MUTOXOHAPWUH, IUIACTUIBI.
[Ipoucxoxaenrne MUTOXOHIApUH W Tactui. Buapl tactun. HememOpaHHbIE
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, LEHTPUOJIU, PECHHUYKH,
KryTUKU. QYHKIIMHA OPraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropHblii HeHTp KieTku. CTpoeHue snpa: siaepHas 000JI0UKa,
Kapuoruia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Ymikunc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XHMUYECKUX JJIEMEHTOB B HEXUBOU
npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOEN.

Tabmuupel u cxembl: «llepuoanueckass TabauIA XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOMIbI», «brocunTes Oenkay, «CTpoeHue MoJIeKyJbl Oemkay,
«Crtpoenne pepmentar, «Hyxnennossie kucnotsl. JJHK», «Ctpoenne monexyssl



AT®», «CtpoeHne 3yKapruOTHYECKON KIETKN», «CTPOCHUE KUBOTHOW KIIETKHY,
«CTpoeHre pacTUTENbHON KIETKn», «CTpOEHHE MPOKAPHUOTUYECKOM KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOAbY, «JIUmuabh.

OO6opynoBaHne: CBETOBOM MHUKPOCKON, OOOpYIOBaHWE MJIS IPOBEIACHHUS
HAOJIIOICHUI, W3MEPEHM, SKCIIEPUMEHTOB, MUKpPONpENaparbl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KJIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThi:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTalUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMeEpPe aMIIIa3bl WM KaTajlas3bl)y.

JlaGoparopHasi pabora No 2. «l3ydeHue CTpPOEHHSI KIETOK pacTEHUH,
KUBOTHBIX U OaKTEpHil MO, MUKPOCKONOM Ha TOTOBBIX MHUKpOINpenaparax M HX
OIHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM METa00IM3M. ACCUMUIISALMS (TUTACTUYECKUM OOMEH) U
JTUCCUMMWISIUS (SHEPTeTUYeCKHii OOMEH) — JBE CTOPOHBI EIMHOIrO Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHWMAHHU
MeTaboau3ma.

Tunbl oOMeHa BemiecTB: aBTOTpOodHBINA U rerepoTpodHbIit. Ponb GpepmeHTOoB
B OOMEHE BEIIECTB U NMPEBPAIICHUN YHEPTHH B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3pl (oTrocuHTe3a. Peakuuun
dbotocunTeza. DPpdhekTuBHOCTL HOTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIsl KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeabl Ha (OTOCHHTE3 M CIIOCOOBI MOBBIIIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOCUHTE3. XEMOCUHTE3UPYIOIIHEe OakTepuu. 3HAUEHHE XEMOCHHTE3a s
YKU3HU Ha 3eMII€.

DHepreTruueckuii oOMeH B KJeTke. PacierieHue BelIecTB, BBIJCICHHUE U
aKKyMyJIMPOBaHHE OJHEPrud B KIETKE. OTambl HSHEPreTUUecKoro oOMeHa.
I'mukonu3. bpoxenue u ero Buabpl. KuciaoponHoe OKHUCIEHUE, WM KIETOYHOE
JIbIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ hHeKTUBHOCTD
PHEPTETHYECKOro OOMEHa.

Peakmmum wmatpuunoro cuHre3a. ['enermyeckas wuHbpopmamus u JIHK.
Peanuzauusi renerudeckoil mH@opManmu B KJETKE. ['€eHEeTHYecKuid KOA U €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuaTte3 PHK. Tpancnsuus — 6uocunTes
O0enka. Otanbl TpaHciuauuu. KomupoBanue amuuokucinor. Pomp pubocom B
OounocuHTese Oenka.

Hexkierounsie ¢popMsbl ku3HU — Bupychl. Uctopust otkpeitust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M KMU3HEHHOTO I1IMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacreHuidd, KUBOTHBIX M UEJIOBEKA, BBI3bIBACMbIC
Bupycamu. Bupyc ummyHnonepunura yenoseka (BUY) — BozOynurens CIIM/a.



OOpaTHas  TpaHCKpHUIIUS, peBepraza W  uHTerpasa. lIpodumakruka
pacrpocTpaHeHHUs BUPYCHBIX 3a00I€BaHUIA.

JdeMoHCcTpanuu:

[Toptpersr: H. K. Konsuos, /. . MBanosckui, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nmutanusy, «Metadonuzmy, «MUTOXOHAPUSIIY,
«JHepreTudeckuii oOMen», «Xioporacty, «Porocunre3», «Ctpoenue JJHK»,
«Ctpoenre U PyHKIIMOHHpPOBAHUE TeHa», «CuHTe3 Oenka», «[ eHeTuuecKuili Komy,
«Bupychr», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

Ob6opynoBanue: monenu-anmunkanuu «Yasoenue [IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounsrii 1uki, wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MuTO3.
[Ipoueccnl, mportekatomue B uHTepdaze. Pemnukamuss — peakuus MaTPUUHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIL
JIMIIONMAHBIA W TAIUIOMJHBIK ~ XPOMOCOMHBIC — HAOOpBL.  XPOMATHIBI.
[{uTonornueckue OCHOBBI PA3MHOXKEHHUA W  HWHIWBUIYAIBHOTO  Pa3BUTHS
OpraHHU3MOB.

Henenue kierku — muto3. Craauu muto3a. IIpouecchl, mpoucxoasdiiue Ha
pPa3HBIX CTAJIUSIX MUTO3a. BUOIOrMYeCKuid CMBICT MUTO34.

[Iporpammupyemasi THOEIb KJIETKH — aroITo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: OecIioyioe U mosoBoe. Buabl 6ecnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHWE OJHO- M MHOI'OKJIETOYHBIX,
CIopooOpa3oBaHKe, BETETATUBHOE pa3MHOKeHUE. VIcKyccTBEeHHOE KIOHHPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINHU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECIIOIO0TO.

Meiioz. Cragun wmeito3a. Ilpouecchl, NpOUCXOIAIIME HA CTaAusX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buonorudeckuid CMbICT H
3HAUYCHUE MEN03a.

['amerorenes — mporiecc 00pa3oBaHUsA TIOJNOBBIX KJIETOK Y JKHWBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3zoBaHHE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30u[, SHMIEKJIeTKa) — CIepMaToreHe3 W OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SAWIEKIETOK U crepMaTo30uaoB. OIuiog0oTBOpPEHUE.
[TapTenorenes.

NunuBunyanbHOoe pa3BuTHe (OHTOTeHe3). OMOPHOHAIBHOE pa3BUTHE
(aMOpuorene3). Jtanbl YMOPUOHATBHOTO PAa3BUTHS Yy MO3BOHOYHBIX >KMBOTHBIX:
npobsieHne, TacTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHe. TuUITbI
NOCTAMOPUOHANILHOTO PAa3BUTHUSA: TPsSMOE, HempsMoe (JIMYMHOYHOE). BrusHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpO/JICTBA.

Poct u pa3Butue pactenuii. OHTOr€HE3 LBETKOBOI'O PACTEHMS: CTPOECHHUE
CEMEHH, CTAJIUU PAa3BUTHSL.

JdemoHcTpanuu:

Tabmunpel u cxeMbl: «DOpMBI Pa3MHOXKEHHUS OPraHU3MOB», «J/[BoitHOE
OIUIOJOTBOPEHUE Yy I[IBETKOBBIX pacTeHUul», «BereratTuBHOEe pa3sMHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpOEHHE TIOJNOBBIX KJIETOK,
«Ctpoenne xpomMocoMb», «Knerounsii mukin», «Pemnukanus JHK», «Mwuto3»,
«Metio3», «lIpsiMmoe U HenmpsiMOe pa3BUTHE», «l'aMeTOreHe3 y MICKOMUTAIOUIUX U
yenoBekay, «OCHOBHBIE CTAIMM OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepMaTo30Uabl
MJICKOTIMTAIOLIETO», «SHIeKIeTKa MiIeKonuTameroy, «KapruoknHes B KieTKax
KOpeIlKa JyKa», MarHUTHas MOJAEIb-almuiukanusa «Jlenenue KIeTKn», MOJeNb
JIHK, monens metadha3HOM XpOMOCOMBI.

JlaGopaTopHble U NpakTHYecKue padoThi:

JlabopatopHass pabora Ne 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuasi pabora Ne 4. «M3yueHue CTPOCHHS IIOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOMPENapaTax».

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BUTHUS T€HETUKUA. POiIb LIUTONIOTUH
¥ SMOpPHOJIOTHH B CTAaHOBJICHUM TEHETHUKU. BKIIall POCCHIMCKUX W 3apyOESKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETHKU (TUOpUI0IOTUYECKUH,
IIUTOICHETUYECKUM, MOJICKYISIpHO-TeHETH4YeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHATHs. ['eHeTndeckas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeJIOBaHUs MPU3HAKOB, ycTaHOBJIeHHBIE I'. Menaenem.
MonorubpujiHoe CKpeluBaHue. 3aKOH €AUHO-00pa3usi TUOPUIO0B TEPBOTO
nokojenus. IlpaBuino AgomMuHHUpOBaHWA. 3aKOH PACIICIUIEHUS MPU3HAKOB.
I'unore3a yuctorsl ramer. [1oHOE M HEMOITHOE TIOMUHUPOBAHUE.

JlurnOpuHOEe  CKpeIMBaHME. 3aKOH  HE3aBHCHMOIO  HACJIeHOBaHUS
npu3HakoB.  [luToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKpEIIUBAHMS.
AHanu3upymoliee ckpeiurBanue. Fcrnoap30BaHe aHATU3UPYIONIETO CKPEIUBaHUS
JUISL OTIPEJICTICHNS TEHOTHIIA OCOOH.

CuemienHoe HacinenoBaHue mpuszHakoB. Pabora T. Moprama 1o
CLETUICHHOMY HACJIEIOBaHUIO T'eHOB. HapylieHne cuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpHs HACIEACTBEHHOCTH. | €HEeTUYEeCKHUE KapThl.



['enernka mosa. XpoMOCOMHOE OMNpPEAETIEHUE MOoJIAa. AYTOCOMBI M TIOJIOBBIE
XpoMocoMbl. ['omMoramerHbie W TeTeporamMeTrHbie opraHu3mbl. HacnenoBanue
MPU3HAKOB, CLEIUIEHHBIX C MOJIOM.

N3menunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIECACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHAcneACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(PHUKAIMOHHON N3MEHUMBOCTU. BapualimoHHbIN psifi U BapuallMOHHAs KPUBasl.
Hopma peakuum npusznaka. KonuyecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HOopMa peaknuu. CBoMCTBa MOIU(DUKATTMOHHOW H3MEHIMBOCTH.

HacnencrBennasi, Wid TeHOTUIIMYECKas, W3MEHUYHUBOCTh. KoMOMHAaTHBHAas
W3MEHYMBOCTh. Melo3 U TMOJ0BOM MpollecC — OCHOBAa KOMOWMHATHUBHOM
U3MEHYMBOCTH. MyTallMOHHas U3MEHYNBOCTh. Kitaccudukarus MyTamnuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpUuKuHbl MyTaluuid. MyTareHHbie (paKkTopsbl.
3aKOH rOMOJIOTMYECKHUX PSAJO0B B HaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BresinepHas HaclIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETHUKH
yeJ0oBeKa: reHeaIoTMYECKU, OJTM3HEIOBBIN, IIUTOr€HETHYECKUH, OMOXUMHUYECKHH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMenHoe ONPEACIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHWE, F€HOTUIIMPOBAHHUE, B TOM YHUCIE C MOMOIIBIO
[111P-ananu3a. HacneacTtBeHuble 3a00jeBaHUsS YEIOBEKA: TI'CHHBIC OOJIC3HH,
00JIe3HU C HACIEACTBEHHOM MpPEApacnoioKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
Comatnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIe KiIeTKU. [IpuHIUIBI
310pOBOr0 00pa3a >KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETHYECKHUX
Oone3Heil. Menuko-TeHeTHYeCKoe KOHCYJIbTUPOBaHHE. 3HAUCHHE MEIMLMHCKON
TEHETUKU B MPEAOTBPAICHUU U JICYCHUU TeHETUUECKUX 3a00JIeBaHUI YeI0OBEKA.

JlemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodeen-Pecockuii, H. 1. BaBuos.

Tabmumpt  u cxeMmbl:  «MOHOrMOpHUJIHOE€  CKpEIIMBaHUE U €ro
LIATONCHETUYECKAasi OCHOBA», «3aKOH pACHICIUVICHUS W €ro UUTOreHETHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeniuBaHuey,
«{uTomorudyeckue OCHOBBI JTUTHOPHUTHOTO CKpEIIIMBAHUS», «Meto3»,
«B3aumoneincTBue aiJieNbHBIX TE€HOB», «l['€HeTM4yeckue KapThl pACTEHUH,
XKUBOTHBIX U YENIOBEKa», «l'eéHeTuka moiyia», «3aKOHOMEPHOCTH HAacCJEeIOBaHUs,
CLUEIUIEHHOIO C 1noJIoM», «KapuoTumbl 4YenoBeKka W JKUBOTHBIX», «Buubl
U3MEHUYMUBOCTHY, «MonmudukannonHas W3MEHUYHUBOCTH», «HaciemoBanme pesyc-
dakTopay, «I'eHeTuka rpyIr KpoBu», «MyTallnoHHAsE K3MEHUUBOCTH.

OO6opynoBanue: Mojaenu-anmuiMKanuud «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momunupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKOI M MHKporpenapaT «/Ipo3odpuna» (Hopma, myrauuu
(bopMBI KPBUILEB M OKPACKH TeJia), repOapuii «I'opox moceBHOM.

JlaGopaTopHblie U npakTH4YecKue padorTbl:

Jlaboparopnasi padora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUAHOTO CKPEIMBAHMS Y APO30(HIIBI HA TOTOBBIX MUKpPOIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yuenne MoauPUKaIMOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHOW KPUBOM».

JlabopatopHast pabora Ne 7. «AHanu3 MyTrauuil y Apo30(uiabl Ha TOTOBBIX
MUKPOIIPENApaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHaIU3 POJAOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAEHUE CEIEKIUU U JOMECTUKALM.
Yuenne H. . BaBuioBa o0 1eHTpaX NPOUCXOXKIAEHUS W MHOroo0pas3us
KYJIbTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKIEHHS AOMAIIHHUX >KUBOTHBIX. Copr,
OpOAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U UHAMBUAYAJIbHBINA OTOOPHI B
CEJNIEKIIMM pPACTEHUM M KUBOTHBIX. OIEHKAa SKCTepbepa. bIM3KOpOICTBEHHOE
ckpemBaHue — HHOpuAMHr. Ywucrass nuHusa. CKpelMBAHUE YHCTBIX JIMHUM.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBEHHOE CKpellMBaHUE — ayTOPUIUHT.
Otrnanénnas rtulOpuauzanus U e€ ycnexu. VCKycCTBeHHBbIM MyTareHes U
NOJIyYEHUE TOJUIUIONAOB. JIOCTHMKEHHSI CENEKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib NPOWU3BOACTBA. ['€HHas MHXKEHEpUsA. OTambl
co3ganust pekomOunantHod JIHK wu tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kierounsie KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTEHUM.
KiioHnpoBanue BBICOKOIPOIYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okonoruyeckue W dtudyeckue  npoodsembl. MO —  reHermyecku
MOJIU(PUIIUPOBAHHBIE OPTaHU3MBI.
JleMoHCTpauuu:

[Toptpersr: H. W. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanos.

Tabmumpel U cxembl: Kapra «lleHTphl MNPOMCXOXKIEHHS M MHOT000pa3us
KYJbTYPHBIX pacTeHuil», «Ilopojsl JOMalIHUX KUBOTHBIX», «CopTa KYJbTYPHBIX
pacreHmity, «OtnanéHHas ruopuausanusay», «Padorsr akagemuka M. ®@. MiBanoBay,
«Ilonmummongus», «OOBEKTHI OUOTEXHONOTUUY», «KieTouHble KyJIbTYypbl U
KJIOHHpOBaHUe», «KOHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHue: MyJIsIKH TIOA0B U KOPHEIIOI0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.



JlabopaTopHble U IpaKkTH4YecKne padoThbl:

Oxckypcuss «OCHOBHBIE METOJABI U JOCTHKEHHUS CEJEeKIMU PACTeHUM W
AKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, TUIEMEHHYIO bepmy,
COPTOMCTIBITATEIILHBIM ~ y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JIaDOpaTOPHIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHASI OMOJIOTHS.

[IpennochUiIku BO3HMKHOBEHHUSI JBOJIOIMOHHON TEOPUHU. DBOJIIOIIMOHHAS
Teopus U €€ MecTo B Ouosoruu. BiusiHue 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CeunerenscTBa d3BOMIOIMU. [laneoHTONMIOrMUYECKHE: IMOCIEN0BATEIBHOCTD
NOSIBJICHUSI BUJOB B MaJ€OHTOJOTUYECKOM JIETONMUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBO U paznuune (hayH U Gop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJICTBA W PA3IU4Ms SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENBHO-AaHATOMUYECKHE: TOMOJIOTMYHBIC, AHAJOTHUYHbIE,
PYIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX META0OJNMYECKUX NyTeH y BCexX
OpPraHU3MOB.

OBomonmonHas Teopuss Y. JlapBuHa. Ilpennocbuikn  BO3HUKHOBEHHS
JnapBUHM3MA. JIBMXKYyIIME CHJIBI 3BOJIOIMU BUIOB 10 JlapBuHY (M30BITOUHOE
Pa3sMHOXKEHUE NPU OIPAHUYCHHOCTU PECYPCOB, HEONPENENEHHAS] U3MEHUYUBOCTD,
O0opn0a 3a CyIecTBOBaHNE, €CTECTBEHHBINH 0TOOD).

Cunrernueckas Teopus 3o (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

MukposBomonus. [Tomynsauus kak e1MHUIA BUIA U 3BOJIIOLUU.

JBrxymue cuibl ((hakTOpbl) SBOMIONWUA BHIIOB B MpUpoje. MyTalMOHHBIN
poIecc W KOMOWHATHMBHAS W3MEHYHMBOCTH. [lOMymnsIMOHHBIE BONHBI M JpEid
reHoB. M3omnsamnus u Murpanus.

EcrectBennniii otOOp — HampaBisronuid (akrtop sBomonu. DopMbl
€CTECTBEHHOT'0 0TOOpa.

[IpucnocoONIeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BOMOLUU. [Ipumepsr
NPUCTIOCOOJIEHU Y OpraHu3MoB. ApoMopG03bl U UIMO-aIalITALIUH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomonusi. DPopMbl  3BONIONUU:  (pUIIeTUYECKas, JAUBEPreHTHa,
KOHBEpIreHTHasl, mapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

[Ipoucxoxaenue OT HeclenuaaIu3upoOBaHHBIX IpeakoB. [Iporpeccupyromas
crienuanu3anys. AJanTUBHAS paiHALIUs.

JdeMoHcTpanuu:



[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkenb, ®. Mromiep, A. H. Ceepuios.

Tabnuiel 1 cxembl: «Pa3BuTHE OpraHUYEcKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppOBI  3a
CyllecTBOBaHHE», «EcTecTBeHHBI 0TOOp», «MHOroo0pasue COpTOB pPACTEHHII,
«MHoroo6pasue  TOpoa  KUBOTHBIXY, «[Tomynsiuuny, «MyTauroHHas
U3MEHUYUBOCTHY, «ApoMopdo3sl», «aumoamanramun», «OOmas aereHepanus,
«/IBmxymue cunbel 3Bomoouuny, «Kapra-cxema wapmipyra myremectBas Y.
JapBuna», «bopb0a 3a cymiectBoBaHHE», «lIpuUCOCOOIEHHOCTh OPTaHU3MOBY,
«["eorpaduueckoe Bug000pazoBaHuey, « IKOIOITHUYECKOE BUI000Pa30BAHKE.

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMHU OKPACKH,
HA0Op IUIOJIOB M ceMsiH, Kosuiekius «lIpuMepnl 3alIUTHBIX MPUCIIOCOOJICHUHN Y
KUBOTHBIX», MoOjielb «OCHOBHBIE HAIPaBJICHHUS SBOJIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KouieKuus «DOpMBI COXPAHHOCTH
VMCKOMAeMbIX JKMBOTHBIX M pPacTeHWi», Moaenb amuimkanus «llepekpéct
XpOMOCOM», BJaxHble mpenapatbl «Pa3Butne HacekoMoroy», «Pa3Butue
JSATYHIKWA», MUKpompernapaT «/Ipo3oduna» (HopMma, myTanuu (GopMbl KPbUILEB U
OKpacKH Tela).

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

JlabopatopHass pabora Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHYECKOMY
KPUTEPHUIO».

JlaGopartopnas padora Ne 2. «Onucanue mpucnocoO0JICHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJIBHOT'O XapAKTEPa».

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHble TpEeACTaBIEHUs O 3apOXKICHUM XKU3HU. HayuHble TUnoTessl
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: aOuoreHe3 W MaHCTEpMHs. XUMHUYECKas
3BOMIONMS. AOMOT€HHBIA CHUHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPraHUYECKUX.
DKCNEPUMEHTATBHOE OATBEPKICHNE XUMUYECKON 3BOMtoIMU. HavanbHbie ATamnbl
ounonornyeckor sBomornuu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBble KIETKM W HMX 3BOIIOLUSL.
DopMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam U nepuopaM. Karapxein. Apxeickas u
nporepo3oiickass 3pel. llaneosoiickas spa u €€ mNepuoabl: KEMOPHICKUH,
OpPJIOBUKCKHH, CUITYPUUCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHU.

Me3o30KcKas 3pa U €€ NEPUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickass »pa W €€ mNepuojabl: MNaJCOr€HOBBIA, HEOIE€HOBBIM,
AHTPOIIOr€HOBBIM.



XapakTepucTuka KJIMMaTa W TeoJIOTUYECKUX MpoiieccoB. OCHOBHBIE ATaIlbl
ABOJIIOIIMM PACTUTEIBLHOI'O M JKMBOTHOrO Mupa. ApoMopdo3bl y pacTeHHil u
XKUBOTHBIX. [l0osiBNIEHME, paclBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cuctema OpraHMyYecKOro MHUpa KaK OTpakeHHe 3BoNOUUU. (OCHOBHbBIE
CHUCTEMATUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMS YETTOBEKA. AHTPOIIOJIOTUS KaK Hayka. Pa3Burue npencraBieHuil o
IPOUCXOXKIAECHUU YelloBeKa. MeTtoabl H3ydeHUsi aHTpornoreHe3a. (CxonctBa u
pa3IuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymue  cuwibl  (QakTopbl)  aHTPONOrEHe3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHbIH 0TOOp. OOmecTBeHHBIH 00pa3 KHU3HH,
U3rOTOBJIEHUE OPYJUN TPY/A, MBILLJICHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBH SBOJIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMmenbid, Yenosek npamoxomsauui, YenoBek HeanaepranbCKun, Yemosek
pa3ymHbIiil. Haxonku uCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMsS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUA.

YenmoBeueckue pacbl. OCHOBHBIE  OONBIIME  pPachl:  EBPOMECOWIHAS
(eBpasmiickasi),  Herpo-aBCTpajoujHas  (9KBaTOpuajbHas),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  YepTbl ~ NPUCIOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBUSIM CylIeCTBOBaHUA. ENWHCTBO yenoBEYECKUX pac.
Kpuruka pacusma.

JemoHncTpanum:

[Toptpersi: ®@. Pean, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmumel 1 cxembl: «Bo3aukHoBeHne CoTHEUYHOM cUCTEMBI», «Pa3BuTHe
opraHudeckoro wMupa», «PacturenpHas kierka», <«OKuBOTHas  KJeTKay,
«IIpokapuornueckas Kierka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHpPa,
«CpaBHEHHE aHATOMUYECKMX YEpPT CTPOCHUS YENIOBEKAa U UYETOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJCOHTOJOTMUYECKHMX  HAXOJOK  MPEJIKOB
COBPEMEHHOI'0 4YeJloBeKa», «JlpeBHeumue moam», «JpeBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «HeToBeuecKne pachh».

O6opynoBanue:  mymsku  «[Ipoucxoxknenue — demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalbllda, KPOMAaHbOHLA), CIEHKH WIH
U300pa)KE€HUsI KaMEHHBIX OpYAWIl TNEepBOOBITHOIO 4YenoBeKa (KaMHH-YOMIEPHI,
pyomma, ckpebjia), TeoXpOHOJOTrHYecKass TaOnuma, KOJUIeKIus «DopMbl
COXPAHHOCTH HUCKOMAEMBbIX KUBOTHBIX U PACTECHUI».

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

[Ipaktuueckas padora Ne 1. «/3yyeHue ucKomaeMbIX OCTaTKOB PACTEHHUM U
KUBOTHBIX B KOJUIEKILIMSIX.



DKcKypeusi «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIN WK KpaeBeIueCcKUil My3eil).

Tema 3. OpranusMbl M OKpPY:KaKOILIAs CPeaAa.

DKoJorvs Kak Hayka. 3aaud ¥ pa3zensl 3KOJOruH. MeTobl HKOJIOrMYEeCKUX
UCCIIEA0BAaHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, IMOYBEHHAs,
BHYTPHOPIraHW3MEHHAs.

Okonorudeckue Qaktopel. Kriaccudukamms skomorndeckux (HaKkTOpPOB:
abnotnyeckue, OWOTHMYECKHME U aAHTPOIOreHHble. JlefcTBUE HKOIOrHYEeCKUX
(GaKkTOpOB Ha OPraHU3MBbI.

AbGuoTtnueckue (QakTopbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust OpraHM3MOB K  JCUCTBUIO  a0MOTHYECKUX  (PAKTOPOB.
buonornueckue puTMsl.

buornueckue (bakTopHI. Bunanr OMOTHUYECKUX B3aUMO/IEVICTBUN:
KOHKYpPEHIUS, XUITHUYECTBO, CUMOMO03 1 ero ¢opmsl. [lapazutusm, kooneparus,
MyTyallu3M, KOMMEHCAIu3M (KBapTHUPAHCTBO, HaXJEOHWYECTBO). AMEHCAIH3M,
HeUTpanu3M. 3HauyeHUe OUMOTHYECKUX B3aMMOIEHCTBUN [UJISl CYILIECTBOBAHMS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTUKU nomyisuuud. OCHOBHBIE I1OKa3aTENH
NOMYJSAUMU: YHUCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, IPHUPOCT,
murpanus. J[nHaMuka YucIeHHOCTH MOMYJISILMKU U €€ PEerysius.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymbombar, K. ®@. Pynbe, O. ['ekkens.

Tabmuupl u cxembl: kapta «lIpupognsie 30Hb1 3emiiny, «Cpeabl 0OUTAHMS
opranusMoB», «®doronepuoauzm», «llonymsamun», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTHU NONMYyJIAUUU HHPY30pun-Tyhenpku», «llumessie nenm».

JlaGopaTopHblie U NpakTHYecKue padoThl:

Jlabopatopnas pabora Ne 3. «Mopdosiornueckre 0COOEHHOCTH PacTEHUHN U3
Pa3HbIX MECT OOUTAHUSY.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeycay.

[IpakTuueckas padora Ne 2. «Ilogcuér mIOTHOCTH NOMYISUMNA pa3HbIX BUOB
pacTEHU».

Tema 4. Coo01ecTBa ¥ IKOJIOrHYECKHE CHCTEMBI.

CoobmiectBO opranu3MoB — OuoreHo3. CTpyKTypbl OWOIIEHO3a: BHUAOBaf,
NPOCTpAHCTBEHHas, Tpoduueckas (muieBas). Bunabl-momuHanTel. CBsA3UM B
OHOIIEHO3E.

Okonoruueckue cucrembl (3Kocuctemsbl). IlonsitTue 00 »dsKocUcTEME U
ouoreoneHo3e. @OYHKIIMOHAIBHBIE KOMIIOHEHTbl HKOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B HKOCHUCTEME.
Tpoduueckue (muiIeBble) YPOBHU HKOCUCTEMBI. [luieBble IiemM U CETH.
OcCHOBHBIE TIOKA3aTe€IM SKOCHUCTEMBI: Omomacca, NPOAYKIHUA. DKOJIOTHYECKHE
NUPAMUIBL: TPOAYKIIMW, YHCICHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTh, CAMOpEryJisius, pazputue. Cykieccusl.

[IpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCUCTEMa XBOWHOTO
VI IIUPOKOJIMCTBEHHOIO JIeca.

AHTpOINOr€HHbIE  3KOCUCTEMBL.  ATPO3KOCUCTEMBL. Y POO3KOCUCTEMBI.
buonornyeckoe u X0351CTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (axkTop ycToluumBOCTH HKOocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o ouocdepe. I'paHuiipl, coctaB U CTpyKTypa
ouocdepnl. JKuBoe BemectBO u ero ¢yHkuuu. OcobeHHocTH Ouochepsl Kak
rI00aIbHOM 3KOCHCTeMBbl. J[MHaMHuueckoe paBHOBecME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BelecTB U OMOr€OXUMHUYECKUE LIUKIIBI JIEMEHTOB (yTriepoaa,
azora). 3oHaIbHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orochepe 3emiau. AHTpororeHHbie U3MEeHeHus B buocdepe.
I'moGanbpHBIC SKOTOrHYecKue IPOOIEeMEI.

CocyiiecTBoBaHue MIPUPOBI u YEJI0BEUYECTBA. CoxpaHnenue
O6nopa3zHooOpa3usi Kak OCHOBa yCcToHuMBOCTU Ouocdepbl. OcHOBa pallOHATBHOTO
yIOpaBJICHUsS] TPUPOJHBIMU pecypcaMu M HX HUCIoIb30BaHUe. JlocThuxKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpr 1 cxembl: «llumeBbie nenw», «buomeH03: cOCTaB U CTPYKTypan,
«[Ipuponnbie coobmiectBa», «llenmu nuranusy, «IKOIOTHUECKAS TUPAMHUIAY,
«buocdepa u yenopek», «IKOCUCTEMA IMITUPOKOIUCTBEHHOIO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHos BomoéMan, «ArpoueHosd», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JCUCTBHUS Ha Ipupoay», «BaxuHeWmne UCTOYHUKHU
3arps3HEHUs] BO3/JyXa U TPYHTOBBIX BOA», «llouBa — BakHEMIIasi cOCTABISAIONIAS
ouocheprr», «Daktopsl Aerpaganuu nousy, «llapHukoBsiil 3¢dexT», «DaKkTopshl
paaMoOaKTUBHOTO 3arps3HeHuss Ouochepsl», «OOmEas crpykrypa Ouochepsi»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B 6uocheper», «KpyroBopor azora B mpupoze».

OOGopynoBaHnue: Mojenb-ammiukanus «TUMUYHbIe OMOIIEHO3bI», TepOapuii
«PacturenbHbie cooliecTBay, kKojuiekuu «buoienosy, «Bpeaurenu BakHeHINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUIGKIMH pACTEeHUH W
YKUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM KOJIOTMYECKUM TPYIIaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoit ®enepaunu, u300paKeHUs OXpPaHIEMbIX BHJIOB
PaCTEHHI U JKUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATbBI OCBOEHUA [TPOIPAMMLI 11O
BMOJIOTMN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cornacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K pe3yibTaTam
OCBOCHHS  OOYyYalOIIMMHUCSA TIpOorpaMM  cpeaHero oOmero  oOpa3oBaHMS:
JMYHOCTHBIM, METAMPEAMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJNbTATOB OCBOCHUS IpeaMera «buosorus»
BBIJICJICHBI CJIEAYIONINE COCTABIISIONIME: OCO3HAHNE O0YYaIOIIMMUCS POCCUHCKON
rpaXXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpENENeHUI0, HaJINdhe MOTHBAllMM K  OOy4YeHHI0  OWOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W HMCTOPUYECKUX TPaAUIUN Pa3BUTHUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JEeSITEIbHOCTH I[[€HHOCTHO-CMBICJIIOBBIMM  YCTAHOBKAMH, TMPUCYIIUMU CHUCTEME
OMOJIOrMYECKOT0  00pa30BaHMs, HAJIUYME HSKOJOTMUECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS MpeaMeTa «buomorus» IOCTUTarTCs B
EIMHCTBE YYCOHOW ¥ BOCIUTATENBHOW JCSITEIIBHOCTHA B COOTBETCTBUU C
TPAJIULIMOHHBIMUA POCCUUCKUMU COIMOKYJBTYPHBIMU, HCTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMU M HOpMaMu
MOBEJICHUS M CIIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHHUS, CAMOBOCIHUTAHHS U
CaMOpa3BUTHUSA, PpA3BUTHUA BHYTPECHHEHM TMIO3UMLIHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IIPABOMOPSAKY, YEJTOBEKY TPyAa W CTapIIeMy IMOKOJIEHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACJICIUI0 U
TpaAULUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKpYXarolIen cpee.

JIndHOCTHBIE pE3yJbTaThl OCBOEHUSA YyueOHOro mpenmera «buogorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH M CIIOCOOHOCTh 00YUYAIOIIUXCS PYKOBOCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
ONbITa U OMbITA ACATEILHOCTH B MPOLECCE PeaTn3alid OCHOBHBIX HAIPaBICHUHN
BOCTIUTATEIbHOM JESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKM 00YYAIOIIEToCcs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX TpaB U O0O0S3aHHOCTEH, YyBa)KEHUE
3aKOHA M MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATEIbHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4EeOHBIX W TO3HABATEIHHBIX 3a/1ad, BHITIOJTHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNPEACNATh COOCTBEHHYIO IIO3MIIMI0 [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€

YMEHHUE yYWUTHIBATH B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C pa3HbIMU YOSKICHUSIMU, KYJbTYPHBIMU IIEHHOCTIMU U
COLIMAIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, T[O3HABATEIIbHBIX M HCCJIEAOBATEIbCKUX 3aJlad, YBaXKUTEIHHOTO
OTHOIIEHHS K MHEHUIO OIMOHEHTOB MpHU OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUA:

c(hopMUPOBAHHOCTH POCCUNCKOU rPaK1aHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoOJy, UyBCTBA OTBETCTBEHHOCTU IEpen
Ponunoy, ropmoctm 3a cBOM Kpad, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE W HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIIEHUE K MIPUPOJHOMY HACIEIUIO U MAMSATHUKAM IPUPOJIbI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTHh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TMO3HAHUU 3aKOHOB
MIPUPO/IBI, B dKU3HHU YEJIOBEKA U COBPEMEHHOTr0 0OIIIeCTBa;

ujeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cy/Ib0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIr0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOrO OYyAYIIEro;

OTBETCTBEHHOE OTHOLIECHHE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMHu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ICTETUKY OBbITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHU;



MOHUMAaHHE YMOIIMOHAIBHOTO BO3/ICUCTBUS KUBOM MPUPOJILI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIATh KAYECTBA TBOPUYECKOU JIMUHOCTH;

5) ¢usuueckoro BocnuTaHusi, GOpMHPOBAHMS KYJbTYPbI 310POBbSl U
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHMMaHUE W peanus3alus 30pOBOro M 0Oe30macHoro obpa3a >KU3HU
(3mopoBOo€  TWHUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHA W OTHbIXa, peEryisipHas Qundeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXMYECKOMY 3J10POBbIO;

NOHUMAHHE 1EHHOCTU MNPaBWJI HWHIWBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHUE TOCIEJICTBUN M HEMPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOeHUSs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOM JESTEIHHOCTH TEXHOJOTMYECKOW U COLMAIBHOM
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATh TaKyI0 JAESTEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccud ¢ Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEHN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIICHUE YPOBHS HKOJIOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IUIAHUPOBAHUSI TOCTYNKOB W OIEHKHM WX BO3MOXHBIX IOCIEACTBUMA IS
OKPY’KAIOIIEH CPEBI;

OCO3HAaHHE TJI00aTBPHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM W MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHWSI W YMEHUS TPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PaIMOHAIBHBIM
PUPOIOIIONIB30BaHNEM  (COONIIOICHNE  TPaBWJI  TIOBENCHHUS B MPHUPOJIE,
HAIIPaBJICHHBIX Ha COXPAHEHUE pPABHOBECUSI B DJKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHochephl);



aKTUBHOE HEMpUATHE JEHCTBUH, NPUHOCIIINX BpeA  OKpYKaromen
NPUPOTHONW Cpele, YMEHHE MPOTHO3UPOBATH HEOJIArOMPHUSTHBIE 3KOJIOTHYCCKUE
MOCJIE/ICTBUSA MPEANPUHUMAEMBIX JIEUCTBUI U MPEOTBPAILIATD UX;

HAJINYUE Pa3BUTOTO HKOJIOTMYECKOTO MBIIIJICHUS, SKOJIOTMYECKON KyIbTYpHI,
OTIBITA AESITeNbHOCTH HKOJIOTUIECKOM HampaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATHCS UMM B IO3HABATENIbHOM, KOMMYHHMKATUBHON M COIMAIBHOMN
IPaKTHKE, TOTOBHOCTH K YYaCTHUIO B MMPAKTUUYECKON JIEATEIbHOCTH SKOJIOIMYECKON
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILIECTBEHHOW NPAaKTHKH, OCHOBAHHOIO HA JUAJiOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJHMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHME SI3BIKOBOM M YHTATENbCKOW KYIbTYphl KaK CpelCTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMU U MIO3HAHUS MUPA;

NOHMMaHUe crnenu@uKku OWOJIOTUM KaK HayKd, OCO3HaHUS €€ poiu B
(GOpMUPOBAHUU PAIMOHATBHOIO HAYYHOTO MBIIIJIEHUS, CO3/aHUU LIEIOCTHOTO
Npe/ICTaBlIeHUss 00 OKpY)KaloUeM MHpE KaK O €AMHCTBE MPUPOJbI, YETOBEKAa U
oOlIecTBa, B IO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodsieM
COXpPaHEHUs PUPOJITHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTUU JJISi COBPEMEHHON LHMBHIM3AINN:
o0ecrieueHrsI HOBOTO YPOBHSI Pa3BHTHUS MEIWIIMHBI, CO3JIaHUE TEPCIIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh PECypcHbIE  TPOOIEMBbI  Pa3BUTHS
YeJI0BEUECTBa, NIOMCKA MyTel BbIXOAA U3 INIOOATBHBIX IKOJOTHYECKUX MPOoOJieM U
o0ecrieueHusi  Mepexola K  YCTOMUYMBOMY  Pa3BUTHIO,  PallMOHATHLHOMY
UCTIOIB30BAaHUIO TPUPOIHBIX PECYpPcOB W (OPMUPOBAHHMIO HOBBIX CTaHAApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTMYECKUX 3HAHUM B LEIIX
MOBBIIIICHUST  OOIIEH KYNbTYpbl, €CTECTBEHHO-Hay4HOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAILHOW T'PaMOTHOCTU oOydarouiuxcs, (Gpopmupyemon
IpY U3y4YE€HUU OUOJIOTHH,

NOHMMaHUE CYIIHOCTH METOJOB MO3HAHMs, UCTHOIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIOJIb30BaTh MOJIy4aeMble 3HaHHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUU OKPYKAIOUIEro MUPA U MPOUCXOASAIIMX B HEM HM3MEHEHUH,
yMEHUE JielaThb OOOCHOBAHHBIE 3aKJIIOUYEHHS HAa OCHOBE HaydHbIX (AKTOB U
MUMEIOIINXCS JAHHBIX C IEbIO MOJYYeHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
pelieHus NpooOJieM B pealbHbIX KU3ZHEHHBIX CUTYAIIUAX;

OCO3HAaHUE ILIEHHOCTH HAy4YHOW JAEsITeIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IPOEKTHYIO M UCCIEIOBATENBCKYIO IEITEIbHOCTh HHAUBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OHOJIOrMU B
COOTBETCTBHUHU C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pPe3yIbTaThl OCBOCHHS Y4eOHOro mnpeaMera «bHoaorus»
BKJIFOYAIOT: 3HA4YMMbIe JJI1  (OPMUPOBAHUS MHPOBO33PECHHS OOYyJarONUXCs
MEXIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPAKAIOIIUE
I[EJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U CHeUUuPUKYy METOJ0B IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4HbIA (PakT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCCe/0OBaHNe,  HAONIOJICHUE,  HW3MEpPEHHe,  DJKCIEPUMEHT U JIPYTHX),
yHUBEpCallbHbIe ydeOHbIe JeHCTBHS (ITO3HABaTEIbHBIC, KOMMYHUKATHBHBIE,

PETYISTUBHBIE), obecrneunBaroIne dbopMupoBanue (GyHKIIMOHATBHOU
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYyYalIIHUXCS, CIOCOOHOCTh
o0yyaromuxcs MCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTHHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpPCAIbHbIE y4eOHbIE JICHCTBUS B
ITO3HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS MPOTrpaMMbl CpPEIHEro OOIIero
00pa3oBaHuUs TOHKHBI OTPAXKaTh:

OBaanenne YHUBeEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMU
AeCTBUAMMU:

1) 6azoBble JJOrHYeCKHE TeiiCTBUSI:

CaMOCTOSITeTbHO  (OPMyIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUWA MPUEMBI JIOTUYECKOTO MBbIIIICHUS
(aHann3a, CUHTE3a, CpaBHEHUsI, KilacCupUKaIuu, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATHUM (BBIJEIATh WX XapaKTepHBbIC MPU3HAKH, YCTAHABJIMBATh
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENEeNsATh LeNU JAeITEIbHOCTH, 3aJaBasi MHapameTpbl U KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEJISIMHU;

UCITOJI30BaTh OMOJIOTMYECKUE MMOHATHUS U1l OOBICHEHUS (PAKTOB M SIBJICHUN
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHIAYKTUBHbBIC, JCNYKTHUBHBIC, IIO
AQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

PUMEHSTh CXEMHO-MO/ICJIbHbIE cpelcTBa TUTSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOrMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEYMH  Pa3HOr0  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UICTOYHUKAX;

pa3palarbiBaTh IUIAH pEIICHUs MPOOJIEMbl ¢ YYETOM aHalIM3a UMEIOLIUXCA
MaTepHAIbHBIX 1 HEMAaTEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€ATEIIHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUMN J1EATEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabdOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOI'O B3aUMOECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PEILIEHUH KU3HEHHBIX MTPOOJIeM.

2) 6a30BbIe HCC/IeI0BATEIbCKHIE AeiicCTBHSA:

BJIa/I€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MIPOEKTHOM AESITETbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/I0B PEUIEHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
pa3IMyYHBIX METO OB ITO3HAHUS;

UCIIOJIb30BaTh pa3JIMYHbIE BUJBI JIEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHUS, €ro HWHTEpPIpEeTalH, MPEoOPa3OBaHUIO M TPUMEHEHHUI0 B Y4YEOHBIX
CUTYalMsIX, B TOM YHCII€ IPHU CO3/IaHUU YYEOHBIX U COLMAIbHBIX IPOEKTOB;

(opMupOBaTh HAY4YHBIN THI MBIILICHUS, BIaJETh HAYYHONU TEPMUHOJIOTHUEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIaMU;

CTaBUTh M (OpMYIUpPOBaTH COOCTBEHHBbIE 3aJadyd B 0Opa30BaTEIbHOM
JESATENbHOCTU Y KU3HEHHBIX CUTYalUsX;

BBISIBJISITh NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpoOBaTh 3ajady,
BBIIBUT'aTh TUIIOTE3y €€ pElIEHUs, HAaXOAUThb ApryMEHTHl I J0Ka3aTelbCTBa
CBOMX YTBEP)KIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBATh TIOJYYEHHBbIE B XOJE€ PEIICHHUs 3aJayd Pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOIHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYalMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIIATh LIEJICHAIIPABICHHBIN IIOUCK IEpEeHOca CPEACTB M CHOCO00B
JeMCTBUSI B TPO(PECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M MPAKTUYECKYIO O00JacTH
KU3ZHEJEATEIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE WJEH, MPEIIaraTb OPUTrMHAIbHBIE MMOAXOJAbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOIYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nHpopmManue:

OPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHHKAX MHPOpMAIMH (TEKCTe y4EOHOTO
nocobus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeETe), aHaIU3UPOBATh



UHQPOPMAIUIO PA3TUYHBIX BUAOB U (POpPM MpeCTaBICHUS, KPUTUYECKH OIEHUBAThH
e€ IOCTOBEPHOCTh U HEMPOTUBOPEUNUBOCTH;

(dbopMyIHpOBaTh 3aMpOChl U MPUMEHATH PA3JTUYHBIE METOJbI MPU TOUCKE U
orbope Omonornyeckoil nHGOpMAILIUK, HEOOXOIUMOM I BBIMOIHEHUS Y4eOHBIX
3ajay;

NpUOOPETaTh OMBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOTO MCIOJIb30BAHUS PA3TIMIHBIX
MIOVUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpaTh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oouosornueckor uHGpopmaruu (CXeMbl, TpapuKu, TUarpaMMbl, TaOJUIbI, PUCYHKHU
" Ipyroe);

UCTIONBh30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HHPOpMalME: MNPUMEHATh XUMHYECKHEe, (U3HUECKHE U
MaTEeMaTUYECKUe 3HAKM U CUMBOJIBL, (DOpMysbl, abOpeBHATYpYy, HOMEHKIATYpY,
UCMOJb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJNICTBA
HATJISTHOCTH,

BJaJIeTh  HABBIKAMU  pAacloO3HABaHUS W 3alUThl  WH(OpMAIWH,
UHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajgeHne yHMBePCAIbLHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

1) oO1eHme:

OCYIIIECTBISTH KOMMYHHUKAIIMU BO BCeX cepax KU3HU, aKTUBHO YIaCTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMou TeMmbl (yMEHHE 3a/JaBaTh
BONIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS MpejiaraeMon
3a/la4M, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH MO3UIUN JIPYTUX yYACTHUKOB
Juanora Win JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CPEACTBA OOINECHUS, TOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyaIUH,
YMETh CMSITYATh KOH(JIUKTBI U BECTH IIEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aUMOJCHCTBHSI, TTOHUMATh
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOppeKTHOU (popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEéPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOIH30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI eI TeJIbHOCTh:

MOHUMATh M HCIIONH30BATh MPEUMYIECTBA KOMAaHIHON W WHIWBHUIYaJIbHOU
paboThI MpU PEIICHUH OUOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
IpPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS MIPU PEIICHNU YUeOHOM 3a/1auu;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaKJ10TO YJeHa KOJUIEKTHBA;



NPUHUMATh LEIU  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA 110 €€ JIOCTMKEHHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpeneisTh poiu ¢ y4ETOM MHEHHUM YYaCTHHUKOB, OOCYXJaTh pe3ybTaThl
COBMECTHOU padOThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXKIOrO YYaCTHHKA KOMAHIbI B
001Ul pe3ysbTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE MPOEKTHI, OLEHWBATh WJAEU C TMO3ULUU HOBU3HBIL,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIMSIX, TPOSBIIATh TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

OBJialeHMe YHUBEPCAJIbHBIMHU PEryJSITHBHBIMHU J€iCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWMOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIEeM U HX
pElIeHHs B )KU3HEHHBIX U YY€OHbIX CUTYalUsX;

BHIOMpAaTh HAa OCHOBE OWOJOTWYECKUX 3HAHUW I1I€JIEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JEWCTBUSX M IMOCTYINKAaxX IO OTHOILICHUIO K KMUBOW IPUPOJE,
CBOEMY 3JIOPOBBIO M 3/I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIISITh MO3HABATEIbHYIO NESTEIbHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbLHON
JNEATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETILHO ~ COCTABJISITH IUIAH  pEIICHHs NOpo0ieMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEINIOYTEHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacmupsTh paMKu yueOHOI0 MpeIMEeTa Ha OCHOBE JIMUHBIX NPEANOUYTECHHUI;

nenaTh OCO3HAHHBIN BBIOOpP, apTYMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW JPYAUIMH B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OILIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJQJCTh  HABBIKAMM  TIO3HABAaTEIBHOM  pEeQUIeKCMU KaK  OCO3HAHUS
COBEpIIAEMBIX JCUCTBUM W MBICIUTENBHBIX MPOLECCOB, HX PE3YJIbTATOB U
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI pPedIeKCUM Il OLICHKW CHUTyalluu, BhIOOpa
BEPHOI'O PEUICHUS;

YMETh OLICHUBATh PHUCKHM WU CBOEBPEMEHHO MPUHUMATH PEIIEHUS 10 HUX
CHIKCHUIO;



IPUHUMATh MOTHBBI M AapryMEHTBl IPYIMX MNPU AHAIU3E PE3YIbTATOB
NEeATENbHOCTH;

3) npuHsTHE CeOsl M APYTHUX:

NpUHUMATh ce0s, MOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX MPU AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JIPYrUX HA OLIUOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C NO3ULUHU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHsie pe3ynbrarbl ocBoeHUs nporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crielupuyeckue ajas yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JIEUCTBUIA 10 OCBOCHUIO, HHTEPIIPETAIIMU U
npeoOpa3oBaHUIO 3HAHHM, BUBI JACSITEIBHOCTU MO MOJYYCHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWI B Pa3fIMYHBIX YUYEOHBIX CUTYalUsSIX, a TaKkKe B PEAbHBIX
KU3HEHHBIX CHUTYalMsX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpeamerHbie
PEe3yNbTaThI MPEACTABICHBI IO TOJIaM 00yUYEHUS.

[IpenMeTrHble pe3yiabTaThl OCBOEHUs ydeOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHMU COBPEMEHHOH €CTECTBEHHO-
HAY4YHOM KApTHHBI MUpa U HAy4YHOTO MHPOBO33PEHHUS, O BKJIaJ€ POCCUICKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJOTWH, (QPYHKUIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIsI PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEp)KaHHE OWOIIOTHUYECKHMX TEPMHUHOB U TOHSTHM:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrumn), rOMeocTas (caMoperyssiuus), ypOBHEBasi OpraHU3alusl KUBBIX CHUCTEM,
CaMOBOCTIPOU3BE/IeHHE (PENPOIYKIIKSA), HACIEICTBEHHOCTb, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHEe Teopuu (KJIETOYHAas, XPOMOCOMHa,
MyTallMOHHAs, IIEHTpajbHas JOrMa MOJICKYJISIpHOM Ouonoruun), 3akonsl (I
Mennens, T. Moprana, H. V1. BaBunoBa) u ydeHnus (0 IieHTpax MHOTooOpasus u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensTb rpaHULbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIAJIETh METOJAMU HAYYHOT'O MO3HAHUS B OMOJOTUU: HAOIIOIEHUE U
OMMCAHUE KUBBIX CUCTEM, IMPOIECCOB U SIBIICHWI, OpraHU3alusl U IPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKCHHUE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMH BEIMYMHAMHU, OOBSCHEHHE MOIYYEHHBIX



pe3yNbTaTOB, UCIOJIH30BAaHHBIX HAYUYHBIX TOHSATHH, TEOPUH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

yYMEHHUE BBIACIATH CYIECTBEHHbIEC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX KM MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
POLIECCOB: OOMEHAa BELIECTB M MPEBpALEHUS] SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOT0 W SHEPreTuYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIJIOMIOTBOPEHUS, PA3MHOKEHUS, WHAMBUAYATbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHSTH TMONyUYEeHHBIC 3HAHHS AN OOBSICHEHUS OMOJIOTHYECKUX
IPOLIECCOB M SIBJICHUH, JJISl MPUHATHUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KHU3HU C Lenaplo oOecrieueHuss O0e30IacHOCTH CBOErO 3J0pPOBbS U 3/0POBbS
OKpPYXAIOLIUX JTIOJEH, COOI0IEHN HOPM I'PaMOTHOI'O MOBEICHUS B OKpYKarouei
OPUPOAHON Ccpelle, NMOHUMaHUE HEOOXOJMMOCTH MCHOJIb30BAHUS JIOCTHXKEHHI
COBPEMEHHOM ouonoruu U OMOTEXHOJOTUH i1  PalMOHAIBHOIO
OPUPOOTIOIb30BAHMS;

YMEHUE peniaTh 3JIEMEHTApHble TIE€HETMYECKHME 3aJadyd Ha MOHO- U
JUTHOPUAHOE CKpEIIMBaHUE, CILEIUIEHHOE HACIEJOBaHUE, COCTaBJISATh CXEMbI
MOHOTHOPUTHOTO CKpPEUIMBAHUS I TPEICKa3aHusl HACIEIOBaHUSl MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINNOIHATh JIA0OPATOPHBIE U MpPAaKTUYECKHUE paldoThl, COOMIOAATH
npaBujia Mpu padboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OIICHUBATh M HWHTEPHPETUPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO  COJAEP)KaHMSA, BKJIIOYAIONIIYIO IICEBJOHAYYHbIE 3HAHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpEACTBAa MAacCOBOM MH(OpMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOIOrUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE€ TMHCbMEHHBIE M YCTHBIE COOOLICHMS,
000011ast GMOJIOrHYECKy0 MH(GOPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHIATUIHBIN anmnapaT OMOJIOTUH.

[IpenmeTHble pe3yabTaThl OCBOEHUsI ydeOHoro mnpeamera «buomorus» 6 11
Kj1acce NOJKHBI OTPAKATH:

c(hOpMHPOBAHHOCTh 3HAHUWA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHUU COBPEMEHHOM €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUpa U HAYYHOTO MHPOBO33PEHHUSA, O BKJIAJE€ POCCUHUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKa ISl pEIICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJEpKaHHE OMOJOTMYECKHX TEPMHHOB W TOHSITHIA:
BUJI, TIOMYJISAIMSA, TeHOPOH/I, BOJIONNS, ABMKYIIUE CUIIBI ((PaKTOpPbI) HBONIOINH,
IPUCIIOCOOJICHHOCTh OPTraHMW3MOB, BH000pa30BaHUE, IKOIOTUYECKUE (HAKTOPHI,



HKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYLUEHTbl, LEeNU MUTaHuS,
AKOJIOTUYECKas MUupamMuaa, oOruoreoreHos, ouocdepa;

yMEHUE u3JIaraTh OWOJIOTMYECKHE TeopuH (PBOJMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactsa K. M. bspa, depenoBaHus IJIaBHBIX HalpaBiIECHUN M
nyreit sBomonuu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnanckoro),
ONpENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

YMEHME BJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUS B OMOJIOrMU: HAOIIOEHUE U
OMMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUM, OpraHM3alus U MNPOBEICHUE
OMOJIOTUYECKOTO  JKCINEPUMEHTa,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOJYyUYEHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSTHI, TEOpPUA W 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKU CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJIALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTeOIeHO30B W  3KOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCTIOCOOIEHHOCTU
OpPraHU3MOB, JEWUCTBHUS SKOJIOTMYECKUX (PAKTOPOB Ha OpPraHU3Mbl, IMEepeHoca
BEUIECTB M IOTOKAa HYHEPrUUM B HKOCUCTEMAX, AHTPONOIEHHBIX W3MEHEHHH B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

yMEHHUE MPUMEHSATh MOJyYEHHbIE 3HAHUS ISl OOBSICHEHUS OHOIOTHYECKUX
IIPOLECCOB U SIBIICHUM, JUISl NMIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KU3HU C LEJIpl0 oOecredeHus Oe30lacHOCTH CBOEro 30pOBbS M 30pPOBBS
OKpPYXAaIOIUX JIOJeH, COOI0IEHUS HOPM I'PaMOTHOI'O TIOBEICHHS B OKpYXKarolen
OPUPOJHON Cpele, MOHUMAaHHE HEOOXOJUMOCTH HCIOIb30BAaHUS JTOCTHKEHUM
COBPEMEHHOW OMOJIOTUH JIJIs1 PallMOHAILHOTO MPUPOAOIIOIb30BAHNUS;

YMEHHUE peliaTh 3JEMEHTapHble OMOJIOrMYEeCKUEe 3aa4H, COCTABISATh CXEMBI
IepeHOca BEIECTB U SHEPIUU B SKOCUCTEMaX (LIeTH MUTAHMUS);

YMEHHUE BBINONHATH JIA0OPATOPHBIE M TPAKTUYECKHUE PaldOTHI, COOMIOAATH
npaBWIa Mpu paboTe ¢ yI4eOHBIM 1 Ta00paTOPHBIM 000PYIOBAHHUEM;

yMEHUE KpPUTHUYECKH OIIEHMBAaTh M HWHTEPHPETUPOBATh HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpeIcTBa MaccoBOW MHGOpPMALMU, HAYUHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpUBaTh  TIJOOAJbHBIE  JKOJOTUYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IHUCbMEHHbIE M YCTHBIE COOOIICHUS,
000011ass OMoIOrHUecKyr0 MHPOPMAIIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCTIOIh30BaTh MOHATUHHBINA anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
. bronorns Kak HayKa 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble CHCTEMBI U X OpPraHU3aLHs 1 bubmmorexa [OK
p I https://m.edso0.ru/7f41¢c292
bu6manoreka LIOK
X I 1
3 MMHYECKUI COCTaB U CTPOCHUE KIICTKH 8 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 XK 6
HBHEACATEARHOCTD KICTKH https://m.edso00.ru/7f41c292
5 Pa3zMHOkeHNE 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 15 but6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bub6munorexa LIOK
P 1
8 C3CPBROC BpEMA https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmMeHoBaHHe pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 1
IBOMOUHORKAs GHONOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUWE U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OprauH3MB! # OKpyikaiouas cpesa ° 1 https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ 3KOJIOTMYECKUE CUCTEMBI 9 Et?riH;;T:;iggﬁ f41cc7d
bubmuorexa [IOK
5 P 2
CSCPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
uugposbie
Ne ni/m Tema ypoka Kontpoabnbie | IlpakTn4yeckue p
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bubmuorexa [IOK
1 buonorus B cucreMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a
2 MeToab! TO3HAHMSI JKUBOU TTPUPOIBI 1 bubmorexa LOK
A PUPOAHL. https://m.eds00.ru/863e6122
3 buonornueckue cuctempl, NpOLECCHI U X 1 bubnnoreka [IOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XHUMHUYECKHUH cOoCcTaB KIETKU. Boma u 1 bubnmoreka [IOK
MHHEPAJIbHBIE COJU https://m.edso0.ru/863e674e
bu6mmoreka [IOK
b . 1
> eaticit. COCTaB U CTPOCHHe Genkos https://m.eds00.ru/863e6b72
®depMeHThI — OMOJIOTHYECKHE
kaTtaym3aTophbl. JlaboparopHas padota Ne |
6 «M3ydeHne KaTaTUTHIECKON aKTUBHOCTH 1 0.5 bubmorexa OK
i ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUITa3bl WIH
KaTayas3bl)»
bu6nuoreka [IOK
7 % LI 1
TICBOABL JIHITHAN https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 H .ATO 1
YIJICHHOBRIC RHCTOTR https://m.edso00.ru/863e6d5c
9 Hctopus u MeToabl U3y4eHUS KIETKH 1 bubmmorexa [IOK
p A y ' https://m.edso0.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Knerounas Teopus

10 KiteTka Kak 11€JI0CTHAs KUBas CHCTEMa
CtpoeHune 2yKapuoTUIECKOM KIETKH.
JIaGopatopnas pabota Ne 2 «3yuenue
. bubnuorexa [IOK
CTPOCHHUSI KJIETOK PaCTCHHM, )KHBOTHBIX,
11 5 5 . 0.5 https://m.edso0.ru/863e6ff0
TPHOOB 1 DAKTEPHH HOA MUKPOCKOTIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpErapaTax u ux
OTIHCaHUE)
bu6nuoreka [IOK
12 OOMeH BeIIeCTB W METa00Iu3M httos://m.eds00.ru/8636766¢
bu6mmoreka [IOK
13 ®otocnires. XemocHHTes https://m.edso0.ru/863e7c98
. bubnmoreka [IOK
14 DHepreTueckuii oomen https://m.edsoo.ru/863e7aae
15 JKuzHeHHBIN UK KIeTKH. [lenenue 05 bubmuorexa [IOK
KJIETKA. MUTO3. ' https://m.edso00.ru/863e7dc4
16 buocuntes 6enka. Peakius MaTpuaHOTO bubnnoreka [IOK
CHHTE3a https://m.edso00.ru/863e796e
bu6nmmoreka [IOK
17 Tpancmus — duocwnres benxa https://m.eds00.ru/863e796e
bubmuorexa [IOK
H -
18 CKIICTOUHPIE (OPMBI KH3HH — BUPYCH! https://m.eds00.ru/863e7540
bu6nmmoreka [IOK
19 @opMBI pa3MHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 enos https://m.edsoo.ru/863e7f4a
b K
21 OO0pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK. nomorexa LO

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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OrmnogoTBOpPEHHUE.

22 WupuBuayanbHOE pa3BUTHE OPraHU3MOB bubamorexa [OK

https://m.edso00.ru/863e8436

23 ['eHeTrika — Hayka 0 HACJIEICTBEHHOCTU U bubmuotexa [IOK
HU3MEHYUBOCTHU https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACTIEAOBAHUS bubnmnoreka [IOK
MPU3HAKOB. MOHOTMOPHIHOE CKpEIIMBaHNUE https://m.eds00.ru/863e8878

25 Jurubpunnoe cKpeuBanue. 3akoH bubnnoreka [IOK
HE3aBUCUMOI'0 HACIEAOBAaHUS IPU3HAKOB https://m.edso00.ru/863e89a4
CuerieHHOE HacJleJJOBaHUE MTPU3HAKOB.

26 [TpakTrdeckas padora «Pemenue 0.5 bubmmorexa LIOK

| https://m.eds00.ru/863e8c60
TeHETHYECKUX 3a/1a4

97 I'eneruka nona. HacnenoBanue npu3HaKos, bubnmorexa [JOK
CLIEIUICHHEIX C II0JIOM https://m.edso0.ru/863e8c60
N3menuuBocts. HenacnencrBenHas
M3MEHUYUBOCTh. JIaboparopHas padoTa.

08 N3yuenne MoupuKamoHHON 05 bubnuoreka [IOK
W3MEHYHUBOCTH, TOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHAI[IOHHOTO PsAJia U BapUAIIMOHHOMN
KpHUBOW»

29 HacnencrBenHass Ni3MEHYHBOCTb. bubmmorexa LHOK

https://m.edso0.ru/863e8efe
I'eneruka yenoBeka. [IpakTuueckas padbora
30 "CocTaBJICHHE U aHAIH3 POJIOCIIOBHBIX 0.5 bubmmorexa LIOK
" https://m.eds00.ru/863e8d78
YeJI0BeKa

31 Ceneknus KaK HayKa U MPOLECC bubmmorexa LOK

https://m.edso0.ru/863e9214

32 MeToabl U JOCTUKEHUS CEJIEKIINN bu6nmoreka [IOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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paCTCHI/Iﬁ N ) KMBOTHBIX

https://m.edso0.ru/863e9214

bubmuorexa [IOK

33 b 1
HMOTEXHOJIOTHS KaK OTPACcih MPOU3BOICTBA https://m.edsoo.ru/86369336

34 HtoroBelii TecT 1

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME 34



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
Ne n/m Tema ypoka Konrpoabusie | IlpakTnyeckue tupposhie
Bcero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypchbl
1 DBOJTIONHS M METOJIBI €€ U3yUeHUS 1 bubmorera [JOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BUTHS TpeACTaBICHUN 00 1 bu6nmoreka [IOK
ABOJIIOLIHA https://m.edso0.ru/863e9570
bu6nmoreka [IOK
3 MiriposBosmioLus L https://m.edso0.ru/863e9cle
[Momynsamust Kak 3JIeMEHTapHas eUHUIIA
4 BUJA ¥ BoroIuy. JlaboparopHas pabota 1 05 bubnmorexa [JOK
Ne 1 «CpaBHeHMe BUAOB 1O https://m.edso00.ru/863e99c6
MOP(}OTOrHIecKOMy KpUTEPHIO)
5 JBmxyue cuiibl (3JeMeHTapHbIe (PaKTOpHI) 1 bubnunoreka [IOK
9BOJIIOLIAU https://m.edsoo.ru/863e9da4
N bubmuorexa [IOK
6 EctectBenHslit 0T00p U ero (GopMbl 1 https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BOMIIOINN:
MPUCTIOCOOJIEHHOCTh OPIraHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas pabora 1 05 bubnmoreka [IOK
Ne 2 «Onucanue npucrnoco0IeHHOCTH https://m.edso0.ru/863e9fde
opranusma 1 €€ OTHOCUTEIILHOTO
Xapakrepay
8 Hanpasnenus u myTd MaKpo3BOJIIOLIMH 1 brbmorexa LIOK

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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HeobpatumocTs 3BOMIOIINN

Uctopust xu3HU Ha 3emiie U METObI €€

10
W3y4YEeHUs
11 I'unoressl NPOUCXOKACHUSA KU3HU HA bubnnoreka [IOK
3emiie https://m.edso0.ru/863ea5a6
12 Pa3Butne xu3Hu Ha 3emMiie 1o spam u bubnuoreka [IOK
epruoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJIIOIHH
PacCTUTENHHOTO U KUBOTHOTO MHPA. Bu6orexa LIOK
13 [TpakTraeckas padorta Ne 1 «I/IszfquHe 0.5 httos://m.edsoo.ru/863ea8be
HCKOIIA€MBIX OCTATKOB PACTCHUH U
JKUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas cuctemMa OpraHu4ecKoro bubnmoreka [JOK
Mupa https://m.edsoo0.ru/863ea48e
15 DBOJIIONHS YelloOBeKa (AaHTPOTIOTEHE?) Et?fs?ﬁgfzizgggweacm
16 JBmwxymue cuibl ((hakTopsl) bubnnoreka [IOK
AHTPONOTEeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUX DBOIIOLINA YEJIOBEKA
18 Uenoseueckue packl ¥ IPUPOJIHBIC bubnnoreka [IOK
aJanTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea2
PeseprubIiil ypok. O600111eHIE TIO TEME
19 «Bo3HUKHOBEHHE U pa3BUTHUE )KU3HU Ha
3emiie»
20 DKoJorus Kak HayKa
21 Cpenpl 0OuTaHUs U SKOJIOTHYECKHE bubnmoreka [JOK
(bakTopsI https://m.edsoo.ru/863eafec
22 Abuotnueckue (axropsl. JlabopaTopHas 0.5 bubmmorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

pabota Ne 3. «Mopdonornyeckne
0COOEHHOCTH PAaCTEHHH U3 Pa3HbIX MECT
obutanusy. JlabopaTopHas padora Ne 4.
«BnusiHEe cBETa HA POCT U pPa3BUTHE
YEePEHKOB KOJIEyCay

https://m.edsoo.ru/863eb10e

23 buotnueckue dpaxTopsl bubamorera LOK
https://m.eds00.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
24 nonynsiun. [Ipaktnyeckas padora Ne 2 05
«ITocU€T MIOTHOCTH MOMYISALNUN pa3HbIX
BHUJIOB PACTEHUI»
25 Coo0bmiecTBa OpraH3MOB — OHOLIEHO3 Et?g?;;f:;iggg%eb%a
bubnmoreka [IOK
26 DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI) httos://m.e dSO(I)_Fru 1863eba6a
OCHOBHBIE TTOKa3aTeJIN YKOCHCTEMEI.
27 Dxonorudeckue nupamuasl. CBoCTBa buGnnorexa [IOK
https://m.edsoo.ru/863eb5fa
skocucreM. Cykieccus
28 IIpupoHbIE SKOCUCTEMBI
29 AHTPOIIOTEHHBIE YKOCUCTEMBI
30 buocdepa — riobanbHas sKocucTeMa bu6numorexa [IOK
3emun https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK
6uochepsl https://m.edso00.ru/863ebd16
32 YenmoseuecTBO B Onochepe 3emin
33 CocyiecTBoBaHUE TPUPOABI U bubmuotexa [IOK

YCJIIOBCUCCTBA

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

34

HtoroBelii TecT



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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