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HHOACHUTEJBHAA 3AIIMCKA



IIpu pa3paboTke mnporpamMmbl IO OHMOJIOTUM TEOPETHUYECKYI0 OCHOBY [UI OINpEAEIeHUs
MOJIXO0A0B K (OPMHMPOBAHUIO cojepKaHMs ydeOHoro mnpenmera «buonorus» cocraBuiu:
koHnentyanpHbie mojoxeHuss PIOC COO o B3auMOOOYCIIOBICHHOCTH IEJECH, COIep:KaHus,
pe3yabTaToB 00ydeHUs U TpeOOBaHUN K YPOBHIO MTOJTOTOBKH BBIITYCKHHKOB, ITOJIOKEHUS 00 00IINX
LeJAX WU TPUHIMIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OOLIero
obpasoBanus B Poccuiickoit deaepannu, a Takxke MOJIOKEHUS O criequduke O1oIoruy, e€ 3HaYeHUN
B TIO3HAHUM XUBOW MPHUPOJIBI U 00ECIICUEHUH CYIECTBOBAHMS YeJoBeYeckoro odmecTna. CorimacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIPENIeIeHbl OCHOBHBIE (YHKIIMM HpPOTpaMMbl O Ouonoruu u eé
CTPYKTYpa.

IIporpamma mo Ouosoruu AaéT NMpeACTaBICHHE O LEsX, 00 oOmed cTpateruu oOydeHwus,
BOCIIMTAHMS U Pa3BUTHA OOYUAIOIIMXCS cpencTBaMH yueOHoro npeamera «buonorus», onpexaenser
00s13aTeNIbHOE TIPEIMETHOE COJIEPKAHUE, €ro CTPYKTYpY, paclpelelieHHe MO pasjeiiaM U TeMam,
PEKOMEHAYEMYIO [T0CIIe10BaTEIbHOCTh U3YUEHUs yUeOHOro MaTepuaa ¢ y4éToM MEKIPEAMETHBIX U
BHYTPHUIIPEJIMETHBIX CBS3€H, JIOTUKM O0pa30BaTeIbHOIO IpOLECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jaromuxcsl.

B nporpammMe mo OMOJIOTHH TaKXKe yYUTHIBAIOTCS TPEOOBAHUS K IUIAHUPYEMBIM JINYHOCTHBIM,
METaNpeIMETHBIM U HPEIMETHBIM pe3yibTaTaM oOydeHus B (OPMHUPOBAHUM OCHOBHBIX BHJIOB
yueOHO-1103HABaTEIbHOM  AEATENbHOCTH/YUYeOHbIX JeMCTBUH  OOyyaromMXCsi 10  OCBOCHMIO
coJiepKaHusi OMOJI0ru4ecKoro oopa3zoBaHusl.

B mporpamme no Ouonorum (10-11 kmaccel, 0a30Bblil ypOBEHb) peaii30BaH IPUHLIMUII
IIPEEMCTBEHHOCTH B U3yU€HHH OMOJIOruH, O1aroaps 4eMy B Hell pOCMaTPUBAETCs HAIIPABICHHOCTb
Ha pa3BUTHE 3HAHUH, CBA3aHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
[EHHOCTHBIX OPHEHTAIMH JIMYHOCTH, JKOJOTHYECKOTO MBIIIICHHS, IMPEICTABICHUH O 370POBOM
o0Opase *Ku3HH U OCPEKHBIM OTHOIIEHUEM K OKpYXKarolied mpupogHoit cpexae. [loatomy Hapsiay ¢
U3y4YeHUeM OOIIeOMONIOrHYeCKUX TEOpHUH, a TakkKe 3HAHMA O CTPOSHHM JKUBBIX CHUCTEM Pa3HOTO
paHra u CyIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX MPOLECCOB B IPOrpaMMe 1Mo OMOJIOTUH YeNEeHO
BHUMAaHHE MCTOJIb30BAHUIO TIOJTYYCHHBIX 3HAHUW B TIOBCEAHEBHOM JKU3HU JIJIsl PEIICHUS TIPUKIIATHBIX
3aJad, B TOM 4HcIe: NPOQWIAKTUKA HACIEICTBEHHBIX 3a00JCBaHMN UYEIOBEKa, MEIUKO-
TeHETUYECKOr0 KOHCYJIbTHPOBAHUS, OOOCHOBAHUS HKOJOTHYECKU Ie1IeCO00pa3sHOro MOBEACHHS B
OKpY’Karolled NpUPOJHOI cpene, aHanM3a BIUSHUS XO3SAHCTBEHHOW NESTEIbHOCTH YeloBeKa Ha
COCTOSIHUE TIPHPOTHBIX M HCKYCCTBEHHBIX OKOCHUCTEM. YCWICHHWE BHUMAHHS K TIPUKIATHON
HaIpaBJICHHOCTH Y4eOHOTO mnpenmera «bronorus» mpoauKTOBaHO HEOOXOAMMOCTBIO 00ECTICUCHHS
YCIOBUH JUISl pEeIIeHUs] OJHOW M3 aKTyaJbHBIX 3a/lad IIKOJBHOTO OHMOJIOTHYECKOTrO0 00pa3oBaHMUS,
KOTOpas mpeanosaraeT (opMUpoBaHHE Yy OOyYalOMIMXCSl CIOCOOHOCTH aJanTHpPOBAaThCA K
M3MEHEHHSIM JHHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

Bruomornss Ha ypoBHe cpemHero oOmEero oOpa3oBaHHsS 3aHUMaeT BaxkHoe Mecto. OHa
obecrieunBaeT (GopMHpOBaHME Yy OOYYAIOMIMXCS MPEACTaBICHMH O HAy4YHOM KapTUHE MHpA,
pacupsier 1 00001IaeT 3HaHUS O >KUBOHM NpHupoje, €€ OTIMYUTEIbHBIX MPHU3HAKaX — YPOBHEBOU
OpraHu3allii W DSBOJIOLMH, CO3Ia€T YCJIOBUS JJIs: TO3HAHMS 3aKOHOB IKMBOW TMPUPOIBI,
dbopmupoBanus (yHKIIMOHATEHOW TPaMOTHOCTH, HABBIKOB 37I0POBOTO M 0€30IaCHOTO 00pa3a KHU3HH,
9KOJIOTUYECKOT0 MBIIUIEHUS, LIEHHOCTHOI'O OTHOUIEHHUS K )KMBOM NPUPOJIE U YETIOBEKY.

Bosbiioe 3HaueHue OMOOTHS UMEET TaKKe Ul PEIICHHUs BOCHHTATENBHBIX M Pa3BUBAIOLINX
3aJad CcpegHero ooOmero oOpa3zoBaHMs, conuanu3auuu oOyuaromuxcs. M3ydenue Ouonoruu
obecrieynBaeT yciIoBHA Ul (POPMHUPOBAHUS HMHTEUIEKTYaJbHBIX, KOMMYHHUKAI[MOHHBIX H
MH(GOPMALIMOHHBIX HABBIKOB, 3CTETHMUYECKON KYJIBTYpbI, CIIOCOOCTBYET MHTErpali OMOJIOTHYECKUX
3HaHUI C TMPEICTaBICHUSIMHU W3 JPYTUX YYEOHBIX IMPEIMETOB, B YAaCTHOCTH, (DU3UKH, XMUMUHU H



reorpaduu. Ha3zBaHHbBIE TIONOKEHUS O MPEAHA3HAYEHUN y4eOHOTo npeaMera « buoIorus» coCTaBUiIH
OCHOBY JJisl ONpENENIeHHUS TMOAXOA0B K OTOOPY M CTPYKTYPUPOBAaHHUIO €ro COAEpkKaHMUs,
MIPEJICTaBJICHHOIO B IIPOrpaMMe o OHMOJIOTHH.

Otb6op conepxkanusi yueOHoro mpenmera «buosiorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUH KyJIBTYpOCOOOPa3HOTO IMOAX0Jla, B COOTBETCTBUU C KOTOPHIM OOYYAIOIIMECS JOJDKHBI
OCBOUTH 3HAHUS U YMEHHUA, 3HAUUMBbIE Uil (OpMUpOBaHMS OOILIEH KyJIbTYPBI, OIpEIesIoNne
aJIecKBaTHOE IIOBEJCHHUE YeNIOBEKa B OKpYXalouled MNpupogHod cpelae, BOCTpeOOBaHHBIE B
MMOBCETHEBHON KHM3HU W TPAKTHYECKOW nestenbHOCTH. Ocob0e MECTO B 3TOH CHUCTEME 3HAHHA
3aHUMAIOT JIEMEHTHI COICPIKAHUS, KOTOPBIE CIIY>)KaT OCHOBOU ISl (JOPMUPOBAHUS MPEACTABICHUH O
COBPEMEHHOM eCTeCTBEHHO-HAyYHOW KapTHMHE MHpa M LEHHOCTHBIX OPHEHTALUAX JUYHOCTH,
CHOCOOCTBYIOLIMX I'YMaHU3alUKU OHOJIOTHYECKOro 00pa3oBaHUsl.

CtpyKTypHpOBaHHE COJEp>KaHUs Y4yeOHOro wmarepuajia B MpPOrpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM IMPUOPUTETHOTO 3HAYCHHSI 3HAHWNA OO0 OTIIMYUTEIBHBIX OCOOCHHOCTSX
KUBOU MPHUPOABI, 0 €€ YPOBHEBOW OpraHMU3aIlMK U 3BOJIONUU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yuebHoro npeamera «buosorus» BbIIEICHBI CIEAYIONINE coAepxKaTrenbHble TUHUU: «buonorus kak
Hayka. Meroapl HaydHOro Mo3HaHus», «Kierka kak Oumosiormueckasi cuctemay, «OpraHusM Kak
Oomosorndeckasi cucrema», «CucrtemMa U MHOTOOOpa3ue OPraHMYECKOro MHpPay, «IBOJIOIUS KUBOK
MPUPOABD, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp wusyuenuss yuyeOHoro mnpenamera «buonorus» Ha 0a30BOM ypOBHE — OBJaJICHUE
00yJaroMUMUCS 3HAHUSIMA O CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHW3aIlii KUBBIX CHCTEM Pa3HOTO
panra u npuoOpeTeHne YMEHHI UCIOIb30BaTh 3TU 3HAHUS VISl TPAMOTHBIX JIEUCTBHI B OTHOIICHUU
00BEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Joctuxkenne 1enu wu3yueHuss ydeOHoro mnpeamera «buornorus» Ha 06a30BOM ypoOBHE
o0ecreunBaeTcs penieHueM CIeIyOInX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMBI 3HAHUU O OMOJOTHYECKUX TEOPHUAX, YUEHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUiax, CIyKalUX OCHOBOU i GOPMHUPOBAHUS MPEICTABICHUN O
€CTECTBEHHO-HAYYHOU KapTHHE MHpPA, O METOJIaX HAYYHOTO MO3HAHUS, CTPOCHHH, MHOTOOOPa3NH U
OCOOEHHOCTSIX KHUBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3alliH, BBIJAIONIUXCS OTKPBITHSIX U
COBPEMEHHBIX MUCCIIEOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYAIOIIMXCS TO3HABATEIbHBIX, HWHTEIJIEKTYyalbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B IpoIecce aHamu3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJSAOB, UIACH
Y TIOAXOJ0B K U3YUEHHIO KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3AIINH;

CTAaHOBJICHHE Yy OOyYarOMIMXCS 00meld KyJIbTyphl, (PYHKIIMOHAIBHOW TPAaMOTHOCTH, Pa3BUTHE
yMEHHI OOBSCHATh U OLEHUBAThH SIBICHUS OKPYKAIOIIETO MHUpa JKUBOW MPUPOIBI HA OCHOBAaHUU
3HAHUU U OTBITA, TOYYEHHBIX IPU U3YYCHUH OMOJIOTHH;

dhopmupoBaHHe y 00yUYaIOMUXCs YMEHUN WIUTIOCTPUPOBATH 3HAYCHUE OMOJIOTUUECKUX 3HAHHUM
B TPAKTUYECKOU JESATEIHHOCTH YEIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKHX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHI;

BOCIIUTaHHE YOEXKJAEHHOCTM B BO3MOXXHOCTH TIO3HAHHS YEJIOBEKOM >KHUBOW MPUPOIBI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIIEHUS K HEeH, COOMIOJCHHS ITHYECKHX HOPM MpPH TPOBEICHHUH
OMOJIOTUYECKUX UCCIIEAOBAHUI;

OCO3HAaHHE IICHHOCTH OWOJIOIMYECKUX 3HAHUI [JIs MOBBILICHHUS YPOBHS SKOJIOTHMYECKON
KYJbTYPBL, JJis1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

MPUMEHEHHE TPUOOPETEHHBIX 3HAHWM W YMEHUN B IOBCEAHEBHOW >KM3HH [UISI OIICHKHU
MOCJIC/ICTBHI CBOCH NIEATEILHOCTH IO OTHOIICHHUIO K OKpY Karoliei cpenie, COOCTBEHHOMY 310POBBIO,
000CHOBaHUE U COOJIOICHHE MEp TTPOPUITAKTUKH 3a00JIEBaHUM.



B cucreme cpennero obmero obpaszoBanus «buonorus», mzydaemas Ha 0a30BOM ypOBHE,
SBISICTCS  00s3aTENbHBIM y4YeOHBIM MPEIMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 001acTh
«EcTecTBeHHO-HAay4HBIC TTPEIMETHIY.

Jiis u3ydeHusi OMoIoruu Ha 0a30BOM ypOBHE CpeAHEro o0iiero odpasoBanusi oTBOAUTCS 102
yacoB: B 10 kiacce — 34 yaca (1 gac B Hezeno), B 11 kiacce — 68 yaca (2 yac B HEZIEIIO).

COJAEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi kak Hayka.

buonorus kak Hayka. CBsi3p OHONOTMU C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTHMU
€CTECTBEHHBIMU HayKamu, ¢uiocodpueil, STUKOH, OSCTETHKOM U mpaBoM. Ponp Ouonorun B
(bopMHpPOBaHNN COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

Metoabl TIO3HAHUS KUBOW MPUPOABI (HAOIIONEHHE, SKCIIEPUMEHT, ONHCAHUE, H3MEpEHHE,
kiaccuduKalus, MoJIeTUPOBaHHE, CTAaTUCTUYECKass 00paboTKa JaHHBIX).

JdeMmoHcTpanum:

[Toptpetsr: Y. HJapBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON IPUPOIBI».

JlaGopaTopHble U NpaKTH4YecKHe padoThi:

[Ipaktuueckass pabotaNe 1. «lcnonp3oBaHue pa3iMYHBIX METOAOB TpU H3yUYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl U UX OPraHU3ALMA.

Xussle cucrembl (OHocHCTEMBI) Kak MpeAMET U3yueHust Ouonoruu. OTIM4Ke KHUBBIX CUCTEM
OT HEOPTraHUYECKOHN MPUPOBI.

CaoiicTBa OmocucTeM U X pazHooOpa3ue. YpOBHU OpraHu3aluu OMOCHCTEM: MOJIEKYJISIPHBIH,

KJIETOYHBIH, TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISIUOHHO-BUA0BOI, 9KOCHCTEMHBIN
(OmoreoneHOTHYECKUIT ), OMOCHEPHBI.
JdemoncTpanum:

Tabmuis! u cxeMbl: « OCHOBHBIE TIPU3HAKY JKU3HW», « Y POBHU OpraHU3aIMK )KUBOM IPUPOIBD).

O6opynoBanue: moaens Mosiekybl JTHK.

Tema 3. XumMH4eCKHil COCTAB U CTPOCHHE KJICTKH.

XHUMHUYECKUN COCTaB KJIETKH. XUMUYECKHE DIEMEHTBHI: MaKpOAJIEMEHTBI, MUKPOIJIEMEHTHI.
Bona u MmuHepanbHbI€ BEIIECTBA.

DYyHKIIMU BOJBI 1 MUHEPATBHBIX BEIIECTB B KiIeTKe. [loamepikanue ocMoTHYecKoro 0anaHca.

benxu. CoctaB u crpoeHune 6e1KoB. AMUHOKHCIOTB — MOHOMEpHI OenkoB. HezameHumsble u
3aMEHUMbIE AMUHOKHCIOTBL. AMMHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPbl O€JIKOBOM MOJIEKYIIBI
(mepBUYHas, BTOpUYHAs, TPETUYHASI U YETBEPTUYHAsI CTPYKTypa). XMMHUYECKHE CBOWCTBA OEIIKOB.
buonornueckue GpyHKIINN OEITKOB.

®epmeHThl — Ouonormueckue karaiauzatopbl. CTpoeHue QepMeHTa: aKTHUBHBIA ILEHTD,
cyoctparnas crnenupuunocts. Kodpepmentsl. Buramunbl. OTianuus pepMeHTOB OT HEOPraHMYECKUX
KaTaJIM3aToOpOB.

VYrieBonbl: MoHOcCaxapuabl (TIIOK03a, pubo3a M JAE30KCHpHOO03a), AMcaxapuisl (caxaposa,
JIAKTO3a) U MoJMcaxapuabl (Kpaxmai, TIUKOTeH, eJT0103a). buonornyeckue GyHKINU YTIIEBOIOB.

Junuapsl: TpUraunepusl, Gpochonunuasl, crepouasl. ['napopmibHo-rHIpodoOHBIE CBONCTBA.
buonornyeckne ¢yHkiun aunuaoB. CpaBHEHHE YTIJIEBOJOB, OEIKOB W JIMNHMIOB KaK MCTOYHHKOB
SHEPTHUH.



Hyxneunosbsie kucnotsl: JIHK m PHK. Hyxneotuabpl — MOHOMEpBI HYKIEMHOBBIX KHCIIOT.
Crpoenue u dynkuuu [JHK. Ctpoenune n pynkuun PHK. Buast PHK. AT®: ctpoenue u hyHKImm.

Huronorus — Hayka o kietke. Kiierounast Teopusi — nmpumep B3auMOJEHCTBUS Hael u (akToB B
HAy4YHOM I1I03HaHUU. MEeTO/1bl U3yUeHUs KIETKU.

Knerka kak menoctHast kuBas cucrema. OOIIue NpH3HAKM KIETOK: 3aMKHYyTas HapyKHas
MemOpana, moJiekyisl JIHK kak renernueckuii anmapar, cucteMa cuHTe3a Oemka.

Tunsl  KJIETOK: dyKapuoTHueckas U  mpokapuoTudeckas. (OCOOEHHOCTH  CTPOCHHS
npokapuoTHueckon kierku. Knetounas crenka Oaktepuil. CTpoeHHE SYKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIIBHOMN, )KUBOTHOM U TPHOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJIETOYHAas CTEHKa, TJIMKOKAJIUKC, UX (yHKIHUU.
[Inazmatnueckass memOpana, e€ cBoiictBa u (QyHkuuu. [uTomnmazma u e€ OpraHoujbl.
OpnomeMmOpannbie opranouabl kinetku: OIIC, anmapar [Nombmxu, auzocomsl. [lonmyaBTOHOMHBIE
OpraHoubl KIETKU: MUTOXOHJPHUHM, miacTuibl. [IpoucxoxaeHne MUTOXOHAPUN M muacTua. Bujel
mwiactun. HememOpaHHbIE OpPraHoOWAbl KJIETKH: PUOOCOMBI, KJIETOYHBIA UEHTP, IEHTPUOIIH,
pPECHUYKH, KIYTUKU. DYHKIIMU OpraHOUI0B KIETKU. BKiltoueHus.

SAnpo — perynaropubiii neHTp KieTku. CTpoeHue sapa: saepHas o00JI04Ka, KapuoIlla3Ma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdeMmoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk,
M. Vunkunce, P. ®@panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHne  XMMHUYECKMX  JJEMEHTOB B HEXHMBOW  NPUPOAEY,
«Pacnipenenenne XuMHYECKUX IIEMEHTOB B )KMBOW ITPUPOJIEN.

Tabmuuper u  cxembl: «llepuonnueckas TabauLa XUMHUYECKHUX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbD», «buocuuTes Oenka», «CTpoeHne MoJekyinbl Oenka», «CTpoeHue QepmeHTay,
«Hykneunossie kucnorel. JIHK», «Ctpoenne monexkynsl AT®», «CTpoeHue 3yKapuOTHYECKOU
KiIeTkn», «CTpoeHne >KMBOTHOM KIEeTKM», «CTpO€HHE pPACTUTENbHOM KIETKn», «CTpoeHue
MIPOKapUOTHYECKOH KIEeTKH», « CTpOEHHE ipa KIETKW», « YTIEBOAB, «JIunuab.

OO6opynoBaHHe: CBETOBOM MHUKPOCKOI, OOOpyJIOBaHUE JJIS TPOBEJACHUS HAOIIOJECHUH,
U3MEPEHUH, HKCIEPUMEHTOB, MHKpPOIpenapaThl PacTUTENBHBIX, >XKMBOTHBIX M OaKTepHabHBIX
KJIETOK.

JlabGoparopHble U IpaKkTH4YecKue padoThi:

JlabopatopHas pabota Ne 1. «l3ydeHme KaTtaqauTUYECKOW aKTUBHOCTH (epMeHTOB (Ha
IIPUMEPE aMUJIa3bl WIIN KaTalas3bl)».

JIaGoparopHnas pabora Ne 2. «/3ydyeHue CTpoeHus! KJIETOK pPAacTeHUH, )KUBOTHBIX U OakTepuit
10/ MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax 1 ux OMucaHue».

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOmMeH BeliecTB, WM METa0O0IM3M. ACCUMMIALUS (TUTACTUUYECKUH OOMEH) M AMCCUMMIIALUS
(oHepreTHyecknii OOMEH) — JB€ CTOPOHBI €IMHOrO Ipolecca Merabonau3ma. Pojib 3akoHOB
COXpaHEHHUs BEIIECTB M YHEPTHH B TOHUMaHUU METa00I13Ma.

Tuner oOmena BemiecTB: aBTOTpOdHBIM W rTeTepoTpodHBIi. Pomb depmeHTOB B 00MeHE
BEILIECTB U MIPEBPAICHUYU YHEPTUU B KIIETKE.

@otocunte3. CperoBas u TeMmHOBas ¢a3bl QorocuHTe3a. Peakuum QoTocuHTE3A.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJs KU3HU Ha 3emie. BiusHue ycruoBwii
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIoIIHe OakTepun. 3HAUCHHE XEMOCHHTE3a JIJIS )KM3HU Ha 3emiie.



DHepreTuyeckuii OOMeH B KJeTKe. PaciierniieHne BelecTB, BBIJCICHHE M aKKyMYJIHpPOBaHUE
SHEPTMHM B KJETKE. OTambl SHEpPreTHdeckoro oOmeHa. [nmkomm3. bpokeHne u €ro BHUIBI.
Kucnoponnoe oxucinenuve, wuiaM KieTouyHoe abixaHue. OkxucinutenbHoe (ochopunmrpoBaHue.
O PeKTUBHOCTD IHEPTETHUECKOTO OOMEHA.

Peaknum matpuyHoro cuHTe3a. ['enermueckas wuHpopmamms u JHK. Peammuszauus
reHeTH4YecKoi uHpopManuu B KiIeTKe. [ €HeTHMYecKuil KOJ W €ro CBOWMCTBA. TpaHCKpHUIILIHAS —
MarpuuHblii cuHTe3 PHK. Tpancisuus — OuocuHTe3 Oenka. Drtambl Tpancihsanuu. KomaupoBanue
aMHHOKHUCIIOT. Ponb pubocom B OnocuHTe3e Oernka.

Hexnerounsie gopmbl xu3Hu — Bupycel. Mcropus otkpsitus Bupycos (/1. 1. MBaHoBckuit).
OcoOeHHOCTH CTpOEHUS M JKU3HEHHOTro IMKiIa BHpYycoB. bakrtepuodaru. bonesnu pacrenwuit,
KUBOTHBIX M 4YeJIOBEKa, BbI3bIBacMble BHpycamu. Bupyc ummyHonedunurta yenoBeka (BUY) —
Bo3Oyaurens CIIMJla. OOparnHast TpaHCKpuILus, peBepraza M uHTerpasza. lIpodunakTuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JI€BaHUI.

JdeMmoHcTpanum:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckui, K. A. Tumupszes.

Tabnuupsl u cxemsl: «Tunsl nutanus», «Metaboauzm», « MUTOXOHIPUSLY, « DHEPTeTUUECKUMA
obmen», «Xmopornacty, «®Porocunte3yn, «Crpoenne JIHK», «CtpoeHne w (yHKIIMOHHpPOBAHHE
reHa», «Cunte3 Oenka», «['eHermyeckuii kom», «Bupyce», «bakrepuodarn», «CrtpoeHue u
»u3HeHHbI nuki Bupyca CIINla, 6aktepuodaray, «Pemmukarus JTHK».

ObopynoBanue: monenu-ammiukanuu «Yasoenue [AHK wu tpanckpunuwms», «buocunres
6enka», «CTpoeHue KIeTKu», Moaens cTpykrypsl JTHK.

Tema S. PasMHOKeHHE H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslifi 1ukn, WM SKU3HEHHBIH TWKI kieTku. WHTepdasza u murto3. I[lpomeccsl,
nporekaomue B uHTepdasze. Permkanus — peaknus marpuuHoro cunresa JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIN HAOOP — KapHOTHUIL. [[UTITIOUTHBIN U TalIOUHBIM XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. [{uTonornueckue OCHOBBI pa3MHOKEHUSI 1 UHANBUYyAIbHOTO PA3BUTHUSI OPTaHU3MOB.

Henenune xnerkn — Muto3. Craaum murtosa. IIponeccsl, npoucxonsdniye Ha pa3HbIX CTaJHAX
MHTO3a. BHOJIOrHYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas rudenb KJIeTKH — aloInTo3.

@opMbl pa3MHOXKEHHs OPraHU3MOB: Oecrosnoe M mojoBoe. Bujipl Gecronoro pasMHOXKEHUS:
JiefIeHe HaJBOe, IOYKOBaHME OJHO- M MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHUE, BEreTaTMBHOE
pa3MHoO)eHHe. VICKycCTBEHHOE KIIOHHPOBAaHNE OPTraHU3MOB, €70 3HAYEHUE JIUIS CEJIEKIINH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECTOIOrO.

Meiio3z. Cramguu wmeno3a. Ilponeccel, mpoucxopasmue Ha craausx Menosa. IloBegenue
XxpomocoM B Meiio3e. KpoccuHrosep. buonornyeckuii cmMbIci U 3HaUEHUE MEH03a.

I'amerorenes — mpoiiecc 00pa3oBaHUS IMOJIOBBIX KIETOK Yy JKUBOTHBIX. [l0JOBBIE Kene3bl:
CEMEHHMKU M sMuHuUKU. OOpa3oBaHuME M pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT (CrepMaTo30M[,
AHLEKIIeTKa) — criepMaToreHe3 u oporenes. OCOOEHHOCTH CTPOEHHS SIMIIEKIETOK M CIIEPMaTO30U/I0B.
OnnonorBopenue. Ilaprenorenes.

WupuBuayanbHOe pa3BuTHE (OHTOreHe3). DMOpHOHANbHOE pa3BUTHE (3MOpHUOTeHe3). DTambl
SMOpPHUOHAIBHOTO Pa3BUTHUS y MO3BOHOYHBIX XUBOTHBIX: JIPOOJIEHUE, TacTpyJIAlMs, OpraHOreHes3.
[ToctaomMOpuoHanbHOe pa3BUTHE. THUIBI TOCTAIMOPUOHAIBHOTO PA3BUTHS: MPSIMOE, HENpsSIMoe
(muunHOYHOE). BimsHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIE BBHI3BIBATH
BPOXIEHHBIE YPOJICTBA.

Poct u pazButue pacteHuil. OHTOreHe3 LBETKOBOIO PACTEHHUS: CTPOCHUE CEMEHH, CTaauu
pa3BUTHSL.

JdemoHcTpaumnu:



Tabmuuel u cxembl: «POpPMBI Pa3MHOKEHHUS OPraHU3MOBY», «JIBOWHOE OIIOJOTBOpEHHUE Y
IIBETKOBBIX pPAaCTeHHI», «BereratmBHOE pa3zMHOKEHUE pPACTCHHI», «[ledeHue KiIeTku OakTepuiiy,
«CTtpoeHune NoJIOBBIX KJIETOK», «CTpoeHue XxpoMocoMbl», «Kierounbiii ukin», «Pemmkanus [JJHK»,
«Mwuto3», «Meiosdy», «lIpsamoe u Hempsmoe pasBurue», «l'amMeToreHes y MIICKONUTAKOIUX U
4yesnoBekay, « OCHOBHBIE CTaJMM OHTOT'CHE3a».

O6opynoBaHue: MHKPOCKON, MUKporpenapaTbl «CrepMaTo3ouibl  MJIECKOMHUTAIOIIETOy,
«slineknerka Miekonurarmero», «KapnoknHes B KI€TKaxX KOpENIKa JIyKa», MarHUTHAas MOJEJb-
anmuakanus «Jlenenue kietkm», moaens JJHK, moaens MeradasHoit XpOMOCOMBEI.

JlaGopaTopHble M IPaKTHYeCKHEe PadOThI:

Jlaboparopuas pabota Ne 3. «Habmronenue mMuTo3a B KJIETKax KOHYMKA KOpELIKa JykKa Ha
TFOTOBBIX MUKPOIPENapaTax».

Jlaboparopuass pabora Ne 4. «M3yueHHEe CTPOCHHSI TIOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenaparTaxy.

Tema 6. HaciieicTBEHHOCTh U NI3MEHYUBOCTH OPraHU3MOB.

[IpenmMer u 3agaun reHeTHKU. VicTopus pa3BUTHs TeHETUKU. Poib nuTonoruu u sMOpHoIoTun
B CTaHOBIICHUW TCHETUKU. BKIag pOCCHUCKMX M 3apyOCKHBIX YUYEHBIX B Pa3BUTHE TI'CHETHKHU.
Meroabsl TreHETUKH (THOPHUIONOTHYECKUN, UHUTOTCHETHUYECKUH, MOJICKYJISIPHO-TEHETUUECKHIN).
OCHOBHbBIE T€HETHYECKHE TMOHATHA. ['‘eHeTndeckas CHMBOJIMKA, MCIOJb3yeMass B CXeMax
CKpEIIMBaHUI.

3aKOHOMEPHOCTH HacJeI0OBaHMs MPU3HAKOB, ycTaHOBIeHHbBIE ['. Menaenem. MoHoruOpuHoe
CKpelIMBaHue. 3aKOH €IMHO0Opa3usi THOpUIIOB IMEpPBOro mokoJyieHus. [IpaBmio mOMUHUPOBaHUSI.
3aKoH pacllenieHus Npu3HaKoB. ['umnoreza ynctorsl rameT. [loaHOE U HEMOJTHOE TOMUHUPOBAHUE.

JlurubpugHoe  CKpelmiMBaHHME.  3aKOH  HE3aBUCMMOTO  HACJIEIOBAHHS  MPU3HAKOB.
[utoreHeTH4YEeCKNEe OCHOBBI JTUTHOPUIHOTO CKPEIIMBAHMS. AHATU3UPYIONIEE CKpEIIMBAaHHE.
Hcnonps3oBanne aHATM3UPYIONIETO CKPEIIUBAHUS JJI ONPEICIICHUs TeHOTHIIA 0COOH.

CuernieHHOe HacienoBaHue mpu3HakoB. Pabora T. MopraHna o CIeIieHHOMY HaclleZJOBaHUIO
reHoB. Hapyenue cuensienus reHoB B pe3yabTaTe KPpOCCUHIOBEPA.

XpOMOCOMHAs TEOPHS HACTEACTBEHHOCTHU. [ eHEeTHYEeCKue KapThl.

l'enernka mona. XpoMOCOMHOE ONpEAECIEHUE IM0Ja. AYTOCOMBI M IOJOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHble Oprauu3Mbl. HacnenoBanue npus3HaKoB, CIEIVIEHHBIX C TOJIOM.

N3menunBoCcTh. Buabl N3MEHUMBOCTU: HEHACIEACTBEHHAs! M HacleACTBEHHasd. Poib cpenbl B
HEHACTIEACTBEHHON  W3MEHYHMBOCTH.  XapaKTEPUCTHKA  MOIU(PUKAIMOHHONW  W3MEHYHBOCTH.
Bapunanvonsslii pax v BapumannoHHas Kpubad. Hopma peaknmm npusHaka. KonndecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U X HOpMa peaknuu. CBoHCTBAa MOIU(PUKAIIMOHHONW N3MEHYMBOCTH.

HacnencTBennasi, wiM TreHOTUNWYECKas, W3MEHYMBOCTh. KoMOMHATHBHasT M3MEHYHBOCTb.
Meii03 1 1010BOM Mpoliecc — OCHOBAa KOMOMHATUBHOM U3MEHUNBOCTH. MyTallMOHHAs! U3MEHYUBOCTb.
Knaccudukanmss mMyrtanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa W TPUYMHBI MYTAaIlHM.
MyrtareHHbie (GakTopbl. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACIEACTBEHHON m3MeHunBocTH H. U.
Basuiiosa.

BuesinepHast HaclieICTBEHHOCTh U U3MEHUYHUBOCTb.

l'eneruka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbI T€HETUKHA YEJIOBEKa:
TreHEaJIOTHYSCKHH, OJIM3HELIOBBIN, IIUTOTCHETUYCCKHI, OMOXUMHYECKUH, MOJIEKYJIIPHO-
reHeTuyeckuid. CoOBpeMEHHOE ONpeleNieHHe TEHOTHUIA: TOJHOT€HOMHOE CEKBEHHpPOBAHUE,
TeHOTUIIUPOBaHWE, B TOM umcie ¢ mnomomisio [I[P-amanu3a. HacnencrtBeHHble 3a0oieBaHUs
YelioBeKa: TeHHble 00JIe3HU, 0O0JIE3HU ¢ HACIEACTBEHHON MpPeapacloyioKEHHOCThIO, XPOMOCOMHBIE
6one3nu. CoMmaTtuyeckue U reHepaTHBHblE MyTauud. CTBOJIOBBIE KIETKU. [IpMHIUIBI 310pOBOTO
o0pa3a KH3HH, OUArHOCTHKH, MPOMWIAKTUKM W JIEYCHUS TEeHETHUYeCKuX Ooje3Heil. Menuko-



TEHETUYECKOE KOHCYJIBTUPOBAHHWE. 3HAYEHME MEIMLIMHCKOW TE€HETUKM B MPEAOTBpAIIECHUU U
JICYEHUU TeHETUYEeCKUX 3a00JIeBaHUI YelloBeKa.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. YerBepuxos, H. B. Tumodees-
Pecorckuii, H. 1. BaBuios.

Tabmuipl U cxembl: «MOHOTUOPUIHOE CKpEIIMBAHHE W €ro LHUTOTeHEeTHYecKas OCHOBAY,
«3aKOH pacUICIIEHUSI U €ro MUTOTeHETHYeCKass OCHOBA», «3aKOH YHMCTOTHI rameTy», «Jlurubpunnoe
ckpeurBanuey»,  «lluromornyeckue  OCHOBBI ~ JUTMOPUAHOTO  CKpEHIMBAaHUM»,  «Meno3,
«B3anMoIeiCTBHE aJUICNIbHBIX TE€HOBY», «[ €eHeTHUeCKne KapThl PACTEHUM, KUBOTHBIX U YEJIOBEKaY,
«l'eHeTnka mnona», «3aKOHOMEPHOCTHM HACJENOBAHMS, CLEIUIEHHOro ¢ mosnoMy», «Kapuorumsr
YyeloBeKa W IKUBOTHBIX», «Buabl wu3MeHunBocTH», «MonudukanronHas HU3MEHYHUBOCTDY,
«HacnenoBanue pesyc-pakropay, «['eneTrka rpynn KpoBu», « MyTaliMoHHass ©U3MEHUYUBOCTDY.

O6opynoBanue: Monenu-ammnkanun — «MoHorubpuaHoe  ckpemuBanue», «Hemnomnnoe
JOMUHUpOBaHUey», «Jlurnbpuanoe ckpemuBanuey, «llepekpéct XpomMocom», MHKPOCKON H
Mukpomnpenapar «/lpozodpuna» (Hopma, myTanuu (opMbl KpbUIBEB M OKpacKu Telna), repbapuit
«I"0opox moCceBHOW».

JlaGopaTopHble M paKTHYeCKHE PadoThI:

JlaboparopHast pabora Ne 5. «M3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U JUTHOPUIAHOTO
CKpEIIMBaHUA y IP030(UIIbI HA TOTOBBIX MUKpOIMpEnapaTax».

JlaboparopHast pabora Ne 6. «M3ydeHwe Moau(HUKAIMOHHOW W3MEHUYUBOCTH, TOCTPOCHHUE
BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOI».

JIaGoparophas pabota Ne 7. «AHanu3 MmyTtauuii y Apo30(duisl Ha TOTOBBIX MUKpOIpenapaTax».

ITpakTryeckas pabora Ne 2. «CocTaBlieHHE U aHAJIN3 POIOCIOBHBIX YETOBEKaY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekiusi Kak HayKa M TPOIIECC. 3apOKJIEHUE CENEeKIMU U JomecTukanus. Ydenue H. U.
BaBunoBa o0 IleHTpax NPOMCXOXKAEHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. LleHTpsl
ITPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITaMM.

CoBpeMeHHbIE METONbl CeleKIUU. MaccoBblii W HMHAUBUIYaJIbHBIM OTOOpPHI B CEIEKLUHU
pacTeHuii M KMBOTHBIX. OneHKa sKcTepbepa. BInM3KopoICTBEHHOE CKpelMBaHWE — HWHOPUJIUHT.
Yucras nunus. CkpemyBaHue 4yUCThIX JuHUM. ['ereposuc, niam ruOpuaHas cuina. HeponacTBeHHoe
CKpeuBaHue — ayTopuaunr. OtnanénHas rudpuauzanus u e€ ycnexu. VckyccTBEeHHbIN MyTareHes
1 MTOJTyYEHUE TOJIUIIIIONI0B. JIOCTHIKEHHNSI CENEKIINU PACTEHHUM, )KUBOTHBIX 1 MUKPOOPTaHNU3MOB.

buorexHosoruss Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WH)KEHEpUsA. OTambl CO3JaHUSA
pexomOunantHo JIHK wu TpaHcrenneix opranuzmoB. Kietounas wumxeHepus. Kietounsle
KyJIbTYpbl. MMUKpPOKJIOHAJIBbHOE DPAa3MHOXKEHUE pacTeHHH. KioHHMpoBaHHME BBICOKONPOILYKTHBHBIX
CEJIbCKOXO3SICTBEHHBIX OPTaHU3MOB. DKOJIOTHYecKue U aTuueckue npodnemsl. MO — renetndecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

IToptpetsr: H. N. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. l1BaHoOB.

Tabmuuel u cxembl: kapta «LIeHTpBI NPOUCXOXKIAEHHS W MHOTrooOpasust KyJbTYPHBIX
pactenuii», «llopoabl nomamHMX XHBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «Otnan€HHas
rubpunmzamus», «Paborer akamemuka M. @. MHWsanoBay, «llomumiongus», «OOBEKTHI
O6uoTexHoaorumny», «Knerounsle KyabTyphl U KIIOHHpOBaHUE», «KOHCTpynpoBaHUE U MEPEHOC T€HOB,
XPOMOCOM.

O6opynoBaHue: MyJISDKM IUIOOB M KOPHEIJIONOB ITUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CelTbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



OKCcKypcusi«OCHOBHBIE METOABbl U JIOCTHUKEHUS CEJIEKIUA PACTEeHUH U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUJIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIM YYacTOK, B TEIUIMYHOE
XO035ICTBO, J1a0OPAaTOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS ONOJIOTHS.

[Ipennocsliku BO3SHUKHOBEHMSI IBOJIIOLIMOHHONW TEOPUH. DBOJIIOIIMOHHAS TEOPUs U €€ MECTO B
Ouosiornu. BrnusiHIe SBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.

Cupnerenscrsa 3Boaonuu. [laneoHTOIOrMYECKUE: MTOCIENOBATEIBHOCTD MOSBICHUS BUIIOB B
[IAJICOHTOJIOTMYECKOI JleTonucH, nepexoaHsle GopMmel. buoreorpaduueckue: cXoICTBO U paziavyue
¢dayH u hpIop MaTEpUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOACTBA W Pa3IMyusi SMOPHUOHOB pAa3HBIX BHJOB IT03BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHATIOTMYHBIE, Py IUMEHTAPHbIE OpraHbl, aTaBU3MBbI.
MonekyaspHO-OMOXMMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJIEJCTBEHHOCTM U  OCHOBHBIX
MeTab0IMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. JlapBuna. [Ipennocsuiku BOSHUKHOBEHUS apBUHU3MA. JIBUoKyILHe
CHJIBI 3BOJIIOLIMU BUJIOB 10 J[apBUHY (M30BITOYHOE Pa3sMHOXEHHME NPH OTPAHUYEHHOCTH PECYpPCOB,
HeolpeaesI€HHasi N3MEHYUBOCTb, 60pb0a 3a CyIIECTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTI) u e€ 0OCHOBHbIE MOJIOKEHUS.

Muxkposontornus. [Tomynsanus Kak eIuHUIA BUIa U 3BOJIOLUY.

JiBwxyue cuiibl ((pakTopbl) SBOJNIOLMK BHJIOB B MpHpoje. MyTalMOHHBIM mpouecc u
KOMOWHATHBHAs U3MEHUYMBOCTh. [1oNMy IsIlIMOHHbBIE BOJIHBI U peid reHoB. M30msmms U MUrpanus.

EctectBenHbIi 0TOOp — HanpaBisoMui pakTop 3Boounn. DOpMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OpraHU3MOB KaK pe3yibTaT 3Bomtonuu. I[lpumMeps! npucnocobiaeHuit y
OpraHu3MoB. ApoMop(03bl U HH0ATANITAIUH.

Bun wu BugooOpasoBanme. Kpurepunm Buga. OcHoBHble (GOpMBI  BHI000pa30BaHUSA:
reorpauyeckoe, 3K0JI0rH4ecKoe.

MaxkposBomtorusi. PopMbl  3BOMIONMM:  (pUIIETHYECKAs, JUBEPreHTHasl, KOHBEPreHTHas,
napasensHas. HeoOpaTuMocTh 3BOIONMH.

[IponcxoxaeHne OT HecleUUaIU3UPOBaHHBIX NpeakoB. lIporpeccupyromas cnennanusanus.
AnanTuBHas paauanus.

JdemoHcTpaumnu:

Iloprpersr: K. Jlunnen, K. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, . Mromnep, A. H. CeBepros.

Tabmuipl u cxembl: «Pa3BuTHe OpraHMYEeCcKOro Mupa Ha 3emuiey», «3apoAbIIN MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTtepukc», «Dopmbl 0oppObI 3a cyliecTBoBaHHE», «EcTecTBEeHHBIH OTOODY,
«MHoroobpa3ue COpPTOB pacTeHHil», «MHoroobpasue mOpPOJ KHUBOTHBIX», «llomymsuuny,
«MyTanmoHHas HM3MEHUYUBOCTHY», «Apomopdosel», «Wanmoananranum», «OOmas aereHepaunus»,
«/IBmxymue cuiel 3Bomonuny, «Kapra-cxema mapmipyra myremectsus Y. Jlapsunay, «bopnba 3a
cymectBoBaHue», «lIpucrnocobneHHocTs opraHuzMoBy», «['eorpaduueckoe BHUI000pa3oBaHUEY,
«DKOJIOTMUECKOe BUA000Pa30BaHHUEY.

ObopynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKpackd, HaOOp IUIONOB U
ceMsH, Koyutekuus «lIpumepsl 3alllUTHBIX MPHUCIIOCOOJICHUH y >KUBOTHBIX», MOAeTb «OCHOBHBIC
HaIMpaBJIeHUs 3BOIIOLUNY», 00bEMHas MoJeNb « CTpOEHHE FOJI0BHOTO MO3Ta IIO3BOHOYHBIX).

buoreorpagpuyeckas kapta Mupa, KouieKuus «@opMbl COXPaHHOCTH MCKONAEMbIX >KHBOTHBIX
U pacTeHui», monenb ammkanus «llepekpéct xpomocom», BilaxkHble Ipenaparsl «Passutue



HacekoMmoroy, «Pa3BuTue nArymkm», MHUKporpemnapaTr «Jlpozoduna» (Hopma, MyTanuu (GHOpPMBI
KpPBUTHEB U OKPACKHU TEJIa).

JlabopaTopHble M IpaKTHYecKue padoThi:

JIaGoparopnas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(HOIOTUIECKOMY KPUTEPHIO».

JlaboparopHass pabora Ne 2. «Omnucanue NPHUCIOCOOICHHOCTH OpraHm3mMa u e
OTHOCHUTEIIbHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE )KU3HU HA 3eMuie.

JloHayuHble NPEICTABICHUA O 3apOKICHUM >KM3HU. HaydHble I'Mmore3bl BO3HUKHOBEHUS
KU3HH Ha 3emuie: abuoreHe3 W MaHCHEPMHs. XHUMHYECKass SBOJOLUSA. AOHOTCHHBIM CHHTE3
OpPraHMYECKUX BEIIECTB M3 HEOPraHWYECKUX. DKCHEPUMEHTAIbHOE MOJTBEPKICHHUE XUMUYECKOU
sBomonuu. HauanbHbie 3Tambel Onosnormdeckoi sposmtonuu. ['unoreza PHK-mmpa. ®dopmupoBanue
MeMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE IMPOTOKJICTKH. llepBble KIETKM M HX HBOJIOLHSL.
®opMHUpPOBaHKE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Pa3Buthe xu3Hu Ha 3emuie mo spam u nepuonaMm. Karapxei. Apxeiickas U mpoTepo3oickas
apbl. Ilaneo3oiickas spa u €€ mepuoabl: KeMOPUNUCKUN, OPJOBUKCKUN, CHIIYPUMCKHH, TEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o30iickas 3pa 1 €€ epruobl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIuMaTa W TeOJIOTMYeCKUX IMpoieccoB. OCHOBHBIE ATambl 3BOJIOLUU
PacTUTENILHOTO M )KMBOTHOTO MUpPa. ApoMopd03bl y pacTeHH 1 )KUBOTHBIX. [losiBIIeHHE, paciBeT U
BBIMUpaAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue 3BOIOUUH. OCHOBHBIE CHCTEMaTHYECKUE
TPYIIIIbI OPraHU3MOB.

DBoronus YenoBeka. AHTPOIOJIOrUs Kak Hayka. Pa3BuTHe npeacTaBieHuil 0 MPOUCXOKICHUH
yenoBeka. MeToapl M3yuyeHHs aHTpornoreHesa. CXoAcCTBa M pasziuyMsl 4elOBEKa M JKUBOTHBIX.
CucremaT4ecKOe MOJI0KEHUE YEIOBEKA.

JBwxkyme cunbl  (akTopbl) aHTpororenesa. HacnmencTBeHHass U3MEHYMBOCTH U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEHHbIN 00pa3 KW3HM, M3TOTOBJIEHHME OpPYAMH TpyJa, MBIILIECHUE,
peub.

OCHOBHBIE CTaIMM ¥ BETBU 3BOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, YernoBek ymensiid, YemoBek
NpAMOXOIALINN, YeoBeK HeaHaepTalbCKuil, UenoBek pasymHbiil. Haxoku MCKONaeMbIX OCTaTKOB,
BpeMs CYIIECTBOBaHUS, 00JIaCTh pacpoCTpaHeHUs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

UenoBeueckne pacbl. OCHOBHBIE OOJBIIME pachkl: €BPOINEOWIHAsT (€Bpas3wiicKas), HErpo-
aBCTpaJOuIHas (3KBaTOpHANIbHASA), MOHTOJIOMIHAS (a3uaTcko-aMepUKaHCKas). YepThl
MPUCIIOCOOJIEHHOCTH MpPEACTABUTENICH YeIOBEYECKUX pac K YCIOBHMAM CyllecTBOBaHMs. EaMHCTBO
yenoBeveckux pac. Kputuka pacuszma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. /{apBus.

Tabmuier u cxembl: «Bo3HukHOBeHHe COJIHEYHOW CHCTeMbI», «Pa3BUTHE OpPTraHUYECKOTO
mupa», «PacturenpHas  kierka», <« KuBoTHas  knetka», «lIpokapuoTmueckas — KIeTKay,
«CoBpeMeHHasi CcHCTeMa OpraHMYecKoro mupa», «CpaBHEHHE AaHATOMHYECKHX YepT CTPOCHUS
YelloBeKa U 4YeNOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOTHYECKHX HaXO0JO0K
IIPEAKOB COBPEMEHHOIO 4elloBeKa», «/lpeBHenmue moman», «lpeBHue momm», «llepseie
COBpPEMEHHBIE JTIOAN», «UenoBeueckne pacby.

O6opynoBanune: My «[Ipoucxoxknenne  demoBeka»  (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKAaHTPOIa, HeaHJAepTanblla, KPOMaHbOHIIA), CIENKH WIM H300paXKeHHs] KaMEHHBIX OpyIuil



NEPBOOBITHOTO YEJOBEKa (KaMHU-YOMIEpHl, pyOmia, ckpebiia), reoXpoHOoJorHueckas Talnuua,
KoJuieKIus «@OpMBI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

[Ipaktuueckass padora Ne 1. «M3yueHue HCKOIMAEMbIX OCTATKOB PACTEHUU U >KMUBOTHBIX B
KOJUIEKLIMSIX.

OKckypeusi «IBOIIOLMS OpraHM4ecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4HbI WU
KpaeBeIueCcKuil My3ei).

Tema 3. OpranusMsl U OKpy:Kalolas cpeaa.

DKoJorus Kak Hayka. 3aJlaud U pa3felibl 3KOJOruu. MeTopl SKOJIOrMUECKUX HCCIEA0BAHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJIHAs, HA3eMHO-BO3/yILIHAs, MTOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonoruveckue ¢akropel. Krnaccudukamus sKoiormdeckux (akToOpoB: aOMOTHYECKUE,
OMOTHUYECKHE U aHTponoreHHbIe. JeficTBre 3KoIornyeckux (pakTopoB Ha OPraHU3MBbI.

Abunotnyeckue (HaKkTOphI: CBET, TEMIIEpaTypa, BlaxHocTh. Poronepuonusm. [Ipucnocodbnenus
OpPTaHU3MOB K JICHCTBHIO aOMOTHYECKHX (haKTOPOB. BHOJIOTHUECKHE PUTMBI.

bruotnueckue Qaxkropsl. Bumbl OMOTHYECKUX B3aUMOJCHCTBUI: KOHKYPEHIINS, XUIITHUYECTBO,
cumbuo3 u ero Qopmsl. [lapazutusm, koomepaiusi, MyTyaiau3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxXJIEOHMYECTBO). AMEHCANM3M, HeuTpanu3Mm. 3HadeHHe OWOTHYECKUX B3aUMOACUCTBUNA IS
CYILECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTUKU  nomyssiiud. (OCHOBHBIE — IOKAa3aTeNd  MOMYJISIUM:
YHUCIEHHOCTD, IIJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalus. JJMHaMUKa YUCIEHHOCTH
MOMYJISILUY U €€ PEryJIsaLusl.

JdemoHcTpauuu:

[optpetsl: A. I'ymGonbar, K. ®@. Pynwe, 3. I'ekkens.

Tabmuuel u cxembl: kapta «lIpuponnbsie 30HBI 3emin», «Cpeapl OOUTaHHS OPTAHU3MOBY,
«Doronepuoausmy», «llomyasununy», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH HOMYJISINA UH(Y30pUH-
Tydenbkny, «lIuiesblie nenm.

JlaGopaTopHble U IPaKTHYeCKHEe PadoThI:

JlaGoparopHas pabora Ne 3. «Mopdonoruueckne 0COOEHHOCTH PACTEHMH M3 Pa3HBIX MECT
OOUTaHUS.

JlabopaTtopHas padota Ne 4. «BnusiHEE cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktrueckas padota Ne 2. «[Toacuét MIOTHOCTH MOMYJISIIMN pa3HBIX BUOB PACTCHUI.

Tema 4. CooOmecTBa 1 IKOJIOTHYECKHE CHCTEMBI.

Coo0bmiecTBO opraHu3MoB — O6uoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBas, MPOCTPAHCTBEHHAS,
Tpouueckas (nuieas). Buasi-goMuHanThl. CBsi3u B OMOIIEHO3E.

DOkosnorudeckue cucreMbl (d9kocuctembl). [lonstTue 00 »sKocucTeMe U OHOreolEeHO3e.
@DYHKIMOHAIbHBIE KOMIIOHEHTBI KOCUCTEMBI: MPOAYLIEHThI, KOHCYMEHTBI, peayleHTbl. KpyroBopor
BEIIECTB U NOTOK PHEPTUU B SKocucTeMe. Tpoduueckue (MUIIeBbIe) ypOBHH 3KocucTeMbl. [IuieBbie
nenu U cetd. OCHOBHBIE TII0KA3aTeNId SKOCHCTEMBI: Ouomacca, MPOAYKLHUSA. DKOJIOrMYECKHe
MUpaMHUIIbl: TPOAYKLIMH, YHCIEHHOCTH, Ouomaccel. CBOWCTBa 53KOCHUCTEM: YCTOMYHMBOCTb,
camoperyJsanus, passutue. Cykueccus.

IIpuponHble  SKOCUCTEMBI. OKOCHCTEMBI O03Ep M pEK. OKOCHCTEMA XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO JIEca.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YpOOIKOocHCcTeMBbl. buonormdyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM B YPOOIKOCHCTEM.



buopasnooOpasue kak QakTop ycrounmBocTH 3KocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emIie.

VYuenue B. 1. Bepuanckoro o 6uocdepe. I'panunbl, coctaB u cTpykTypa ouochepsl. XKusoe
BemecTBo U ero pynknuu. OcobeHHocTn Ouocdepsl Kak rI00aTBLHON SKOCUCTEMBI. JIHHaMU4YecKoe
paBHOBecHe U 00paTHas CBs3b B Onocdepe.

KpyroBopoTsl BemiectB M OHOr€OXMMHYECKHE IUKIBI 3JIEMEHTOB (yriepona, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBo B Omocepe 3emin. AHTPOINOTreHHbIE M3MEHeHus B Ouochepe. ['mobanpHBIC
HKOJIOTUYECKUE TTPOOIEMBI.

CocymiectBoBaHue Npupoisl U yenoBedecTBa. CoxpaHeHHe OHMOpazHOOOpa3usi KaKk OCHOBA
ycToiunBocTU Ouocdepbl. OCHOBAa palMOHAIBHOTO YMPABICHHUS HPUPOIHBIMH pPECypcaMu U HX
UCIOJIb30BaHue. J{OCTIKEHUsT OMOJIOTHH U OXpaHa MPUPOJIBL.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumper u cxemsl: «llumesbie 1enu», «buomeHos: coctaB u cTpykTypa», «lIpuponnsie
coobmecTBay, «llemu mwmTaHWSA», «OKojmoruveckas nUpamugay, «buochepa wm dYemoBex»,
«IKocHCcTeMa MIUPOKOIMCTBEHHOTO Jiecay, «IKOCUCTEMA XBOWHOTO Jecay, «buoieHo3 Bomoémay,
«ArpoueHos», «lIpuMepHble aHTPOIOTeHHBIE BO3ACUCTBUS Ha PUPOIY», « BakHele HCTOUHUKH
3arpsi3HEHUs] BO3AyXa U TPYHTOBBIX BOa», «llouBa — BakHeHmmas cocTaBisomas Ouochepsn,
«®DaxTops! nerpananuu nousy, «llapHuUKoBBIN 3hderTy, «DaKTOPHl PaTUOAKTUBHOTO 3aTrpPsS3HEHUS
ounocheps», «O0mas crpykrypa ouocheps», «Pacnpocrpanenue xu3Hu B 6uochepe», «O30HOBBIIM
sKpaH Ouocdeps», «KpyroBopot yriepoaa B 6uocdepe», «KpyroBopor azota B mpupoe».

O6opynoBanue: Mojelb-anmiaukanus «TunudHble OHOLIEHO3bI», repOapuii «PacTturenbHbIE
cooOmiecTBa», KoJulekuuu «buoreHo3», «BpeauTenn BaKHEUIINX  CETbCKOXO3IMCTBEHHBIX
KyJIbTyp», TepOapuu W KOJJIEKIIMM PACTEHHM U IKUBOTHBIX, MPUHAJUICKAIIME K pPa3HbIM
HKOJIOTMUECKUM TpynmnaMm oAHoro Buma, Kpachas kuura Poccuiickoii @enepamuu, n300pakeHUS
OXpaHSIeMbIX BUJIOB PACTEHUI U KUBOTHBIX.

IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOIPAMMBI 110 BUOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
o0Oy4aroluMuUCsl MPOrpaMM CpeIHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIM, METANpPEAMETHBIM H
IIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B crpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHHUs mpeamera «buonorus» BblAEIEHbI
CIIEAYIOIINE COCTABJISAIONINE: OCO3HAHUE O0YYAIOLUIMMHCA POCCHUICKON TPa)K1aHCKOW HICHTUYHOCTH
— TOTOBHOCTH K CaMOpa3BHUTHIO, CAMOCTOATEIBHOCTU U CaMOOIIPEAEICHUI0, HAIMUME MOTUBALIMM K
o0OydeHuto OMOJIOrHH, LIeJIeHANpPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHHH JINYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M UCTOPUYECKUX TPAJAULUN pa3BUTHs OMOJIOTMYECKOro 3HAHUS, TOTOBHOCTh U
CIOCOOHOCTh OOYYAIOLIUXCSl PYKOBOZICTBOBAThCS B CBOEH JAEATEIBHOCTH I[EHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMM, NPUCYLIMMU CHCTEME OHOJOTHYECKOro oOpa30BaHUs, HAIWYHE HKOJIOTHYECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE IIJIaHbI.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS MpenMeTa «buonorusy nocTuraroTcs B €IUHCTBE Y4eOHOM
U BOCIMTATEIbHONW JAEATEIBHOCTH B  COOTBETCTBMM C  TPAJAULUOHHBIMU  POCCHUMCKUMH



COLIMOKYJIbTYPHBIMH, HCTOPUYECKHUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPUHSATHIMU B
o0miecTBe MNpaBWJIaMd M HOPMAaMH TIOBEIEHHUS U CIIOCOOCTBYIOT IIpolleccaM CaMOIO3HaHUS,
CaMOBOCIIUTaHUS M CaMOpAa3BUTHUSA, PA3BUTUS BHYTPEHHEW MO3UIMHU JUYHOCTH, MATPUOTH3MA,
YBaXEHUS K 3aKOHY U IMPaBOMOPSJIKY, YEJIOBEKYy TpyJda U CTaplieMy IOKOJEHHIO, B3aUMHOIO
YBOKCHUS, OEPEKHOTO OTHOMICHUS K KYJIbTYPHOMY HACIEAUIO U TPATUIUSAM MHOTOHAIMOHAIBHOTO
Hapopa Poccuiickoit @enepanuu, Npupoje U OKPYKaIoIIeH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUSI YyuyeOHOro mpeamera «buomorus» TOMKHBI OTpa’kaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIMXCsS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHONW BHYTpPEHHEH
MO3UIMEH JINYHOCTH, CHCTEMON IIEHHOCTHBIX OPHEHTAIMH, TO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJULHUOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIECTBa, pacIIUpeHHe KU3HEHHOTO
ONbITa U OIbITA JACITEIBHOCTU B IPOLIECCE PEAIM3alMy OCHOBHBIX HAlpPaBJICHUW BOCIUTATEIbHOMN
NEeSTEIbHOCTH, B TOM YHUCJIE B YACTHU:

1)rpaxaaHckoro BOCIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIUU 00YUaIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIECTBa;

OCO3HaHUE CBOMX KOHCTUTYIMOHHBIX TIpaB M OOS3aHHOCTEH, YBAXKEHHE 3aKOHA W
MPaBOMOPSIJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW NEATENHHOCTH MPU CO3AAHUM YYEOHBIX IMPOEKTOB,
pelIeHnr yueOHbBIX U MMO3HABATENIbHBIX 33124, BHITIOJTHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPENEATh COOCTBEHHYIO MO3UIMIO TI0 OTHOIICHHIO K SIBJICHUSIM COBPEMEHHOM
JKM3HHU U OOBACHATH €6

YMEHHE yUUTHIBATh B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS
TOJIEH ¢ pa3HbIMH YOSKICHHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COITUAIBHBIM MOJOXKEHHEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX,
MMO3HABATENBHBIX M MCCIEIOBATEIHCKUX 33/1a4, YBAKUTEILHOTO OTHOIIEHUS K MHEHHIO OIIIOHEHTOB
MpH 00CYXACHUN CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU I€ATEIbHOCTH;

2) NaTPUOTHYECKOTO0 BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh POCCUUCKONM TPaxKTAHCKON HIEHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH mepes PoauHON, ropiocTu 3a cBoM Kpaid, cBoro Ponuny,
CBOH S13BIK U KYJIBTYPY, IPOLUIOE U HACTOSIIIEe MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJTHOMY HACJIEIUI0O U TaMATHHKAM MPHUPOIBI, TOCTHKCHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IC;

CIIOCOOHOCTH OIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBICHHE U Pa3BUTHE OMOIOTHH,
MMOHMUMAaHUS 3HA4YCHHUsI OMOJIOTUU B TTO3HAHUH 3aKOHOB MPUPOJIBI, B )KU3HU YE€TIOBEKA U COBPEMEHHOTO
00IIIeCTBA;

ujeiHas yoexx1EHHOCTh, TOTOBHOCTh K CIIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a
€ro cyan0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE JYXOBHBIX IEHHOCTEN pOCCUICKOT0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYAllMI0O U MPUHUMATh OCO3HAHHBIE PEHICHMS, OPUEHTUPYSACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM DPOJUTENSAM, CO3JAAHUI0 CEMBH HAa OCHOBE OCO3HAHHOTO
NPUHATUSA IEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUU C TPAIULIUSIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:



ACTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYas 3CTETHKY ObITa, HAyYHOrO U TEXHHYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOLIECTBEHHBIX OTHOLICHHIA;

IMOHUMAaHHE SMOLMOHAIIBHOTO BO3AECICTBUSA KUBOM IPUPOBI U €€ HEHHOCTH;

TFOTOBHOCTh K CAMOBBIPa)XEHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMJICHHE IIPOSABIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuueckoro BocnuTaHus, GOpMHUPOBAHUSA KYJIbTYPbI 310POBbSi U IMOIMOHAJIBLHOIO
0J1aronoJryyus:

MOHMMAaHWE W pealn3anusi 3J0pOBOrO M 0Oe30macHoro o0pasza XU3HU (30pOBOE MHTAHHE,
COOJIIOJICHNE TUTHEHUYECKUX NpPaBWI M HOpPM, COATaHCHUPOBAHHBIM PEXUM 3aHATHH M OTIbIXA,
peryisipHas pusuveckasi akTUBHOCTb), O€pPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUS K
coOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHWMaHKE LIEHHOCTH MPAaBHJI UHAWBUAYAIBHOTO U KOJJICKTHBHOTO OE€30IIaCHOTO TOBE/ICHUS B
CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U HKU3HU JIIOJIEH;

OCO3HAHWE TIOCTEACTBUIA U HENpPUATUS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUSI aJIKOTroJs,
HapKOTHUKOB, KYpPEHHSI);

6) TpynoBOro BocnuTaHUNA:

TFOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1I00ue;

TFOTOBHOCTh K AKTHUBHOH JEATEIBbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HAIpPaBIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBIIOIHSTH TAKyIO ACSITEIbHOCTD;

WHTEpEC K pa3iIudHbIM cdepam NpodecCHOHANBHON NesATeTbHOCTH, yYMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP OyayIieid mpodeccuu U pean30BbIBaTE COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO Ha MPOTSHKEHUU BCEH JKU3HU;

7) IKOJIOTHYECKOr0 BOCTIMTAHUSA

9KOJIOTMYECKH 11e1eco00pa3HOe OTHOLIEHHE K MPUPOJE KaK HMCTOYHUKY KU3HM Ha 3emile,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIIIEHUE YPOBHS HKOJOTHYECKOM KyJNbTyphl: NpUOOpPETEHHE OIbITa IJIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX MOCJEICTBUN JI OKPYXKAIOLIEH Cpenbl;

OCO3HaHHUeE T100aIbHOr0 XapaKkTepa dKOJOTHYECKUX TPOo0JIeM U IMyTel X peleHus;

CIIOCOOHOCTH MCIIOJIB30BaTh MPUOOpETaeMble IPU U3YYEHUH OMOJIOTHH 3HAHMSI U YMEHHUS MpU
peleHny MpoOJieM, CBSI3aHHBIX C pallMOHAJIBHBIM HPUPOIOINOIb30BaHUEM (COOIIOACHNE MpPaBUII
MIOBE/ICHUS B NPUPOJE, HAMIPABJICHHBIX HA COXPAaHEHHE PABHOBECHUS B DKOCHCTEMAX, OXpaHy BHJIOB,
IKOCHUCTEM, OMoCchepbl);

AKTUBHOE HENPUATHE JACHCTBUN, IPUHOCAIINX BPE OKPYIKAIOIIEH MPUPOTHON Cpelle, YMEHHE
MIPOTHO3UPOBATh HEOJATONPUATHBIE SKOJIOIMYECKHE IMOCIEACTBUS MPEANPUHUMAEMBIX NEHCTBUN U
NpeAoTBpalaTh ux;

HaJM4ue PAa3BUTOTO DSKOJOTHYECKOTO MBIIIJICHUS, DKOJOTUYECKOW KYJIbTYphl, OIbBITA
NEeSTeIbHOCTH ~ DKOJIOTUYECKOM  HAmpaBIIEHHOCTH, YMEHHUS  pPYKOBOJCTBOBATbCSI MMH B
[I03HABATEIbHOM, KOMMYHUKAaTMBHOM M COLMAJIBHOM IpaKkTUKE, TOTOBHOCTHM K YYacTHIO B
MIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKd U OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JHANOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMUTATEJILCKOM KYJBTYPbl KaK CPEACTBA B3aUMOJEHCTBUS
MEXy JIFOJIbMU U IO3HAHUS MUDAa;

MMOHUMaHHEe CrnenuUK OHOJIOTHMH KaK HayKd, OCO3HaHHMs e€ poiu B (HOpMUpPOBaAHUHU
paMoOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHMM LIEJIOCTHOTO NPEACTaBICHUS 00 OKpY’KaloIeM



MHpE KaK 0 €IUHCTBE MPUPO/IBI, YEIOBEKA U OOIIECTBA, B IO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHny IpodIeM COXPaHEHHs IPUPOTHOTO PABHOBECHUS;

yOexIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHON LUBWIM3ALUU: OOeCleyYeHus
HOBOTO YpPOBHS DPa3BUTHUA MEIUIMHBI, CO3/IaHHE IEPCIEKTHBHBIX OHMOTEXHOJIOTUH, CIOCOOHBIX
pemaTb pecypcHble MpoOJeMBbl Pa3BUTHS YEJIOBEYECTBA, IMOMCKA IyTEH BHIXOJAa M3 TJI0OAIBHBIX
9KOJIOTUYECKUX MpoOseM M obecredyeHus: nepexoja K yCTOHUMBOMY pa3BUTHUIO, pallMOHAIBHOMY
MCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B TOJYYEHHUH OHOJIOTMYECKMX 3HAHMK B LENSAX MOBBILIEHUS OOIIen
KYJbTYpbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTAaBHOW 4YacTH (PyHKUIMOHAIBHOM
IpaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoi npu U3y4eHnu OnoIoruu;

[IOHMMAaHHE CYIIHOCTH METONOB II03HAHMSA, HCIOJIb3yEMBIX B €CTECTBEHHBIX HAyKax,
CMOCOOHOCTH MCIOJB30BaTh MOJy4YaeMble 3HAHUS ISl aHamu3a W OOBSICHEHHs  SBICHHUN
OKpY’KaloIllero Mupa U MPOUCXONAIMX B HEM HU3MEHEHUH, yMEHHE [einaTh OOOCHOBaHHBIE
3aKJIIOYEHHS] HA OCHOBE Hay4HbIX (DAKTOB M MMEIOIIMXCS IaHHBIX C LIEIbI0 MOJYUYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITETIFHO MCIIOJIb30BaTh OMOJIOrMYECKIE 3HAHUS JIJIsl pEIIEHUs TpoOIeM B
peanbHBIX KU3HEHHBIX CUTYALMIX;

OCO3HAaHHE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, IOTOBHOCTH OCYILECTBIATh IPOEKTHYIO U
HCCJIEIOBATEBCKYIO AESTEIIBHOCTh HHIUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTb W CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAaHMM IO OHOJOTMUM B COOTBETCTBUU C JKU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHbie pe3yJbTaThl OCBOCHMS yueOHOro mpenmera «buomorus» BKIIOYAIOT:
3HaUMMble Ui (OPMHPOBAHMSI  MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEXIUCIUTIIMHAPHBIC
(MexXIpeIMeTHbIE) O0IIeHAyUYHbIE TOHATHS, OTPAXKAIOIINE IIETIOCTHOCTh HAYYHOM KapTUHBI MUpPA H
crnenupuKy METOAOB IO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPrHs,
SIBJICHHE, MPOIECC, CUCTEMA, HAYUHBIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUSI,
uccaeoBaHue, HaOMIOJCHHE, W3MEpPEHUE, JKCIEPUMEHT W JPYTuX), YHUBEpPCAIbHBIE YUYEOHBIC
NeicTBUS (MI03HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTUBHEIE), oOecreynBarone GopMUpoBaHue
(YHKIIMOHATBHOW TPaMOTHOCTH H  COLMAJIbHOW  KOMIIETEHIIUUOOYUAIOUINXCS, CIIOCOOHOCTh
00ydJaronumxcsi MCIOJb30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYCCKUE 3HAHUSI U
YHUBEpcaabHbIe YUeOHBIC JEHCTBUS B MO3HABATEIHLHOMN M COIUATLHOM MPAKTHKE.

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHUS IPOTPAMMBI CPEIHEro 00IIer0 00pa30BaHUS TOIKHBI
OTpaXaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU JA€HCTBUAMM:

1)0a30Bble JJOrMYecKue AeHcTBUS:

CaMOCTOSITENTLHO  (OPMYNTUPOBaTH U aKTyalU3WpoBaTh MpolieMy, paccMaTpuBarh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOCHUM 3HAHWI MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a, CUHTE3a,
CpaBHEHUs, KiIacCU(UKAIMU, 000OIIEHNS ), pACKPBIBATh CMBICII OMOJIOTUUECKUX TMOHATUH (BBIICIATH
WX XapaKTepHbIC MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMHU TOHSITUSIMH);

OMpEeNeNsaTh ILEeNH JEATEIbHOCTH, 3aJaBasi NapaMeTpbl M KPUTEPUU UX JIOCTHIKECHHUS,
COOTHOCHUTH PE3YJIbTAaThl IEATEILHOCTHU C MIOCTABICHHBIMU LIETSIMU;

HCIOJIb30BaTh OMOJOTMYECKHUE MOHATHS JIJIsl 00bsICHEHUS (DAaKTOB U SIBJICHUM KUBOM MPUPOIBL;



CTPOUTH JIOTUYECKUE PACCYXKIEHUs (MHIYKTUBHBIC, NEAYKTUBHBIC, TI0 AHAJIOTHH), BBHISBISTH
3aKOHOMEPHOCTH U TPOTHBOPEUMS] B PACCMAaTPUBAEMBIX SIBJICHUAX, (OPMYIHpPOBaTH BBIBOABI M
3aKJIIOUEHUS;

NPUMEHSATh CXEMHO-MOJICNIbHBIE CPEICTBA JJISi TPEJICTaBICHUS CYLIECTBEHHBIX CBsI3eH U
OTHOIICHUHA B HM3y4YaeMbIX OHOJOTMUYECKHMX OOBEKTaX, a TaKXKe NPOTUBOPEUYUH pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

paspabatbiBaTh IJIaH pelIeHus: MpoOJeMbl C y4ETOM aHaIM3a UMEIOIIUXCS MaTepuaibHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTb, OICHMBATH COOTBETCTBUE pE3yJIbTATOB IIEISM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH pabOTy B YCIOBHUSX pEAlTbHOrO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2)0a30BbIe HCCJIeI0BATEIbCKHE TeHCTBHS:

BIIAJIETh HABBIKAMHU Y4YeOHO-HCCIEAOBATEIbCKOM M MPOEKTHOH NeATeNbHOCTH, HaBBIKAMU
paspemieHuss npodiaeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOWCKY METOJIOB
pEIICHUS TPAKTUIECKIX 3aa9, TPUMEHECHHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;

UCIIONIb30BaTh PAa3MYHbIE BHUABI JEATEIBHOCTH IO TMOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETAINH, MPeoO0pa3oBaHUI0 U MPUMEHEHHIO B YYEOHBIX CUTyallUsX, B TOM 4YHCIE MpH
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOCKTOB;

(dbopMUPOBAaTh HAYYHBIM THIT MBIIUICHUS, BJIAJCTh HAYYHON TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHATHSIMHU U METOJIaMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3aJayl B 00pa30oBaTENbHOM NEATEIHHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISBJIATH NMPUYUHHO-CIICJCTBCHHBIC CBS3M W aKTyaJIM3WPOBAThH 3ajady, BBIIBUTATh THIIOTE3Y
e€ pelIeHust, HaXOIUTh apTyYMEHTHI AJIs JOKa3aTeIbCTBA CBOMX yYTBEPKACHUIA, 3aJaBaTh MapaMeTphl U
KPUTEPUU PELICHUS;

aHAJIM3WPOBATH MOJYYCHHBIC B XOJC PEIICHUS 33J]a4H Pe3yIbTaThl, KpUTHUECKU OICHUBAThH UX
JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh IlI€JICHANPABICHHBIA IOMCK MEpPeHOca CPEeICTB M CHOCOO0B JIEHCTBUS B
poeCCHOHABHYIO CPEy;

YMETh IEPEHOCUTh 3HAHUS B TIO3HABATEIHHYIO U MPAKTHYECKYIO 00JIACTH )KU3HEISATEITLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC UJIEH, MPEJIaraTh OPUTUHAIBHBIE TTOIXO/BI U PEIICHUS, CTABUTH MPOOIEMbI
Y 33/1a4M, JOMYCKAOIINE aTbTePHATUBHBIC PEIICHUSI.

3) paGora ¢ unopmanmei:

OPUEHTHPOBATHCS B PA3IMUHBIX HUCTOYHUKAX HHQOpMauu (TEeKCTe y4eOHOro mocoowus,
HAy4YHO-TIONYJISIPHONH JNUTepaType, OMONOTHYECKUX CIIOBApSIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VIHTepHeTe), aHanM3UpoBaTh WH(POPMAIMIO PANUYHBIX BHIOB H (HopMm
MIPEJCTaBIICHNS, KPUTUIECKH OIICHUBATH €€ IOCTOBEPHOCTH M HEPOTHBOPEUHBOCTD;

dbopMynupoBaTh 3ampockl U TNPUMEHSATh pa3lIMyHble METOABI IpHU TIOMCKE M 0TOope
Ononorudeckoit nHGOpMaIuu, HEOOXOIUMOH JIJIS BBIITOJIHEHUS yUeOHBIX 3a/1a4;

MpUOOpeTaTh OMBIT HWCHOJIB30BaHUS HWH(POPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEpIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHMSI PA3TUUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpAaTh  ONTHUMAIbHYIO (OpPMY  TPEACTABICHUS  OHWOJIOTHYECKOMN
uHpopmanuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHUIIbI, PUCYHKH U JAPYTOe);



UCTOJb30BaTh HAy4YHBIH A3BIK B KAayecTBE CpEACTBA IMpH paboTe ¢ OHOJIOTHMYECKOU
uHpopMalMel: NPUMEHATh XUMHYECKHe, (U3MUECKHe U MaTeMaTU4YecKHe 3HaKM M CUMBOJIBI,
¢dopmynbl, abOpeBuaTypy, HOMEHKIATypy, MCIOJIb30BaTh M  IPeoOpa3oBbIBATb  3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJIATHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HHPOpMaIuu, MHHOPMAIIHOHHON 0€30MacHOCTH
JMYHOCTH.

OsJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSAMH:

1)o0menue:

OCYIIECTBIISITh KOMMYHHKALIMU BO BCeX cepax >KU3HM, aKTUBHO Y4aCTBOBATH B JUAJIOTE WU
JMCKYCCHH IO CYLIECTBY 00CYy’KAaeMoi TeMbl (YMEHHUE 3a/laBaTh BOIPOCHI, BBICKA3bIBATh CYKICHUS
OTHOCUTEJIBHO BBINIOJHEHHUs IpeAJaracMod 3aJaud, y4YUTbIBaTb HHTEPEChl U COIJIACOBAaHHOCTb
MO3ULMHI IPYTUX YYaCTHUKOB AMAJIOra WIN AUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHBIE CPEJACTBA OOILIEHUS, IOHUMATh 3HAUEHUE COLMANIbHBIX 3HAKOB,
IPENOCHIIOK BO3HUKHOBEHUS! KOHQIMKTHBIX CUTyalUil, YMeThb CMSIryaTb KOH(JIUKTBI M BECTH
IIEPEroBOPHI;

BJIA/IETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOJEUCTBUS, IOHUMAaTh HAMEPEHUS IPYTHX
JOACH, NPOSBIATH YBAKUTEIBHOE OTHOIIEHHE K COOECEHHKY W B KOPPEKTHOH ¢opme
(bopMyIMpOBaTh CBOU BO3PAXKEHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJ/ICTB.

2)coBMeCTHasA AeTeJbHOCTD:

[IOHUMAaTh U HCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M HHAUBUAYAJIbHOM pabOThI INpU
pemeH OMOJIOrMYecKOW MpoOJaeMbl, OOOCHOBBIBaTh HEOOXOAMMOCTb MPUMEHEHHS TPYMHIOBBIX
¢dbopM B3aMMOAEHUCTBUS NMPH peIIeHUH Yy4eOHOH 3a1auu;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX JEHCTBHII C yu€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH KaK/10T0 4jieHa KOJUIEKTHBA;

IIPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBaTh U KOOPJIMHUPOBATH NEHCTBUS
10 €€ TOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PaCIIPEENATh POJIA ¢ YUETOM MHEHHUH yYaCTHUKOB,
00CyKJaTh pe3ybTaTbl COBMECTHOU pabOThI;

OLICHHMBATh KaueCTBO CBOETrO BKJIaJa M KaXK/I0T0 YYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HAEH C MO3ULUUU HOBM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETUUYECKOE MOBEJCHUE B PA3NIMYHBIX CUTYaLUSAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

OByajgeHne yHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eCTBUAMM:

1)camoopranusanms:

HCIOJIb30BaTh OMOJIOrMYECKUEe 3HAHUS JIJIS BBISIBJICHUS MPOOJIEM U UX PEIICHUS B KU3HEHHBIX
1 Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OHMOJIOIMYECKHX 3HAHUI IeNIeBble U CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUAX M IOCTYNKAax I0 OTHOIIEHUIO K JKMBOM INPUPOJE, CBOEMY 3J0POBBIO M 3/10POBBIO
OKPYKarOIIHX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh IO3HABATEIbHYIO JIE€STEIBHOCTh, BBISBIATh IMPOOJIEMBI,
CTaBUTh U (HOPMYITUPOBATh COOCTBEHHBIE 3a7auyll B 00pa30BATEIbHON NESATEILHOCTH M JKU3HEHHBIX
CUTYyaIHAX;

CaMOCTOSITEJIbHO COCTAaBJIATh IIAH PELICHHs MpoOJeMbl C Y4ETOM HMMEIOLIMXCS PECypCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEMOYTCHHI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;



pacipsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW SPYIUIMH B Pa3HBIX OO0JIACTSIX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpHBI YPOBEHD.

2)CaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CHTyalMsIM, BHOCUTb KOPPEKTHUBBI B JESATCIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJITATOB LIEISIM;

BJIaJICTh HABBIKAMM IO3HABATEIBbHON peQIEeKCHU KaKk OCO3HAHHWS COBEPIIACMBIX JCHCTBHH U
MBICIMTENbHBIX MTPOLECCOB, UX PE3YJIbTATOB M OCHOBAHUH, MCIIOJIb30BaTh MPUEMBI pedIeKCHH UL
OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PELLICHMS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHMUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPH aHAJIU3€E PE3yIbTaTOB ACSITEIBHOCTH;

3)npunsTHe cedst U APYrux:

IIPUHUMATD ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX PH aHAJIU3€E PE3yJIbTaTOB ACSITEIBHOCTH;

IIPU3HABATH CBOE MPABO U IIPABO JPYTUX HA OUIMOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MMO3ULMH JAPYroro 4eJoBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMerHble pe3ynbTaThl ocBoeHHs] mporpammbel COO mo Ouosoruu Ha 0a30BOM ypOBHE
BKITIOYAIOT crienuuuecKkue s ydeOHoro mnpeamera «buonorus» HaydHble 3HAHUS, YMEHHS H
Croco0Bb! JeMCTBUI MO OCBOCHUIO, MHTEPIPETALUU U MTPeoOpa30BaHUIO 3HAHUHN, BUbI AEATEIbHOCTH
IO MOJTyYEHHUIO HOBOTO 3HAHUS U IPUMEHEHUIO 3HaHUH B pa3IMyYHbIX YUEOHBIX CUTYalUsIX, a TAKXKE B
peanbHBIX JKU3HEHHBIX CUTYAIHsIX, CBSI3aHHBIX ¢ Onosiorueil. B nmporpamme npeaMeTHbIe pe3ynbTaThl
MIPEICTABIICHBI 110 TOJIaM 00YyYEHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUsS yuyeOHoro npeamera «buonorus» ¢ 10 knacce NOMKHBI
OTpaXKaTh:

Cc(OPMHPOBAHHOCTh 3HAHWA O MECT€ M pPOJH OHWOJOTHM B CHUCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HAyK, B (POPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTHHBI MHpa H
HAyYHOTO MHPOBO33PEHHUS, O BKJIAZIE POCCUHCKUX M 3apyOeXHBIX Yy4EHBIX-OHMOJIOTOB B pa3BUTHE
6uosiornu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpBIBATh COJEp)KaHHE OWOJIOTHYECKUX TEPMHHOB W TOHATHH: KH3HB, KIIETKA,
OpranusmM, Meradboiau3M (0OMEH BEIEeCTB U MpEeBpalleHHe HYHEPruH), TOMeocTa3 (CaMOoperyJsius),
YPOBHEBasi OpraHu3alus )KUBBIX CUCTEM, CAMOBOCIIPOM3BEICHUE (PETIPOIYKIINSA), HACIEICTBEHHOCTD,
M3MEHYHBOCTb, POCT U Pa3BUTHE;

YMEHHE W3JlaraTh OHWOJIOTWYECKHE TeOopuH (KJIEeTOYHas, XPOMOCOMHAs, MYTallMOHHAs,
LEHTpaJIbHAs A0rMa MOJIEKYJIsipHON Onosorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. Basunosa)
U ydeHus (0 LIEHTpax MHOrooOpas3us M MPOUCXOXKJEHHs KyIbTypHbIX pactenuit H. V. BaBuiosa),
OIpEeIeNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOAAMU HAYyYHOT'O IO3HAHMsI B OMOJIOTUU: HAOII0I€HUE U ONTMCaHUE )KUBBIX
CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alys M IpOBEIEeHHE OHOJIOTMYECKOro H3KCIEPHMEHTa,
BBIJIBUKCHUE THIIOTE3b], BBISBJICHUE 3aBUCUMOCTH MEXKIY MCCIICAYEMBbIMU BEIUYMHAMU, OObSICHEHUE
MOJTyYCHHBIX PE3yJIbTaTOB, UCIIOIb30BAaHHBIX HAYYHBIX MOHITUH, TEOPUN U 3aKOHOB, yMEHHE JeJaTh
BBIBOJIbl HA OCHOBaHUHM MOJIYYEHHBIX PE3yJIbTaTOB;



YMEHHE BBIICTSATh CYIICCTBEHHBIE IPU3HAKH BHUPYCOB, KJIETOK MPOKAPHUOT U IYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHA BEIIECTB H
MpEeBpalleHusl SHEPrHH B KIETKE, (POTOCHMHTE3a, IUIACTHYECKOTO M HIHEPreTHYecKOro oOMeHa,
XEMOCHHTE3a, MHTO033a, MEH03a, OIUIOAOTBOPEHUSA, PA3MHOXKEHUS, HHIUBUAYAILHOTO Pa3BUTHA
opranu3ma (OHTOTEHE3);

YMEHHE TNPUMCHATH TOJYYCHHBbIC 3HAHUS ISl OOBSCHEHHS OWMOJIOTUYECKUX IPOIECCOB U
SIBIICHHUM, JUISl TIPUHSTUSL TPAKTUYCCKUX PEIICHU B MOBCEIHEBHOM JKU3HU C IENIBI0 00CCIICUCHHS
0€30MaCHOCTH CBOETO 3JI0POBbS M 3/I0POBbSI OKPYKAIOIIUX JIFOZCH, COONIIOICHHSI HOPM T'PaMOTHOTO
MOBEJCHUSI B OKpYXarolleil NpUpPOJHON cpele, NOHMMaHHE HEOOXOAMMOCTH HCIIOJIB30BAHMS
JTOCTIOKEHUH COBPEMEHHOM OMOJIOTHU M OMOTEXHOJIOTHH IS PAllMOHAIBHOTO IIPHPOIOTIOJIb30BaAHMS;

YMEHHE pelarh »JJIeMEHTApHbIE TEHETHUYECKHE 3aJadyd Ha MOHO- H  JTUTHOPUIHOE
CKpEUIMBaHKE, CLEIUICHHOE HACIEeI0BaHUEe, COCTABIIATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS IS
MpeJCKa3aHus HAaCJIe0BaHUS MMPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIMOJIHATH JIA0OPATOPHBIC U MPAKTHYECKHE paOOThI, COOJIIOIATh TPABUIIA IIPH paboTe
¢ y4eOHBIM U 1a00PaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKH OIEHWBATh M WHTEPHPETHPOBATH HH(POPMAIUIO OHOJIOTHYECKOTO
COJZICpKAaHUs, BKJIIOYAIONIYIO IICEBIOHAyYHBIC 3HAHHUS W3 PA3JIMYHBIX HMCTOYHUKOB (CpEACTBA
MaccoBOW HMH(OPMAIUK, HAYYHO-TIOMYJISIPHBIE MaTepPHalbl), ITHUYCCKHE AaClEKThl COBPEMEHHBIX
UCCIICIOBAaHMI B OMOJIOTUH, MEIHMIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaThb COOCTBEHHbIE IUCHbMEHHBIE M YCTHBIE COOOWIeHHs, 0000Imas
OMOJIOTUYECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIIOJIB30BATh IMOHATHHHBIN
anmapat OMOJOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUsS yuyeOHoro npeamera «buonorus» ¢ 11 knacce NOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMIA O MECT€ M POJH OHWOJOTHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa H
HAayYHOTO MHPOBO33pPEHHS, O BKJIAZIe POCCUHCKHUX M 3apyOeXHBIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE
Oonosiornu, GyHKIIMOHAIEHOW TPAMOTHOCTH YEIIOBEKA IS PEIICHHS KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpBIBATh COJEPKaHUE OMOIIOTUYECKUX TEPMHUHOB W TOHSATHN: BH, TOITYJISIHS,
reHO(OH/I, BOJIOLMS, JABMKYIIUE CUiIbl ((DaKTOphI) SBOJIIOLMHU, NMPUCIIOCOOICHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, 3KOJOTHUYECKHE (PaKTOPbI, IKOCUCTEMA, MPOAYIIEHThI, KOHCYMEHTBI, PEIYLIEHTHI,
LIeTIA TTUTAHUSI, SKOJIOTUYECKast MUpaMuia, OrnoreoreHo3, obuocdepa;

YMEHHE W3laratb Ouojormueckue Teopuu (dBomonmoHHas Teopus Y. [lapBuHa,
CHUHTETHYECKasi TEOpHs SBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoipliieBoro cxojctsa K. M.
bopa, uepenoBanus riaBHBIX HampaBieHH u myTed sBomroruu A. H. CeseprioBa, yueHus o
ouocdepe B. . Bepraackoro), onpeaensTh rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIAJICTh METOAaMH HAYYHOTO ITO3HAHMSI B OMOJIOTHN: HAOIIOIEHUE U OTTMCAHHUE YKUBBIX
CHCTEM, TPOLIECCOB M SBJICHUH, OpraHu3alMs M IMPOBEJCHHE OHOJOTMYECKOrO SKCIEPUMEHTA,
BBIIBIDKEHUE THUTIOTE3bl, BBISIBICHUE 3aBUCHIMOCTH MEXK/Ty UCCIIEyeMbIMU BeTMYUHAMU, 00BSICHEHNE
MOJIYYE€HHBIX Pe3yJIbTaTOB, UCIOIB30BAHHBIX HAYYHBIX TMOHSTUN, TEOPUN U 3aKOHOB, YMEHUE JI€TIaTh
BBIBOJIbl HA OCHOBAHHH TIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBCHHBIC NMPU3HAKU CTPOCHHUS OMOJOTHMUYECKHMX OOBEKTOB: BHJIOB,
MOMYJIAUH, MPOAYLEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOTEOLIEHO30B U IKOCUCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACJIEICTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOro o0TOOpa, BUA000pa30BaHUS,
MPHUCIIOCOOJICHHOCTH OPTaHW3MOB, JCWUCTBHUS IKOJOTHUYECKUX (PAKTOPOB HA OPraHU3MEI, MEpPEeHOCca
BEIIECTB M TMOTOKA SHEPIHMH B JKOCHUCTEMaX, aHTPOIOTEHHBIX M3MEHEHHWH B HKOCHCTEMAax CBOCH
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX ITUKIOB B buocdepe;



YMCHHUC TMPUMCHATH IOJYUCHHBIC 3HAHUA [JIA 00BACHEHHUST OMOJIOTHYECKHX IponecCoB "
SBJICHUH, JJIS TMIPUHATHSA NPAKTHYECKUX PEUICHUH B MOBCEIHEBHOM XXWM3HU C IIETBI0 00ECICUCHUS
0€30IacCHOCTH CBOETO 3/I0POBbS M 3/10POBbS OKPYKAIOUIHUX JIFOAEH, COOMIOICHNS HOPM T'PaMOTHOTO
MOBEJICHUS B OKPYXKAWOIIEH NPUPOTHONW Cpele, MOHMMAHHE HEOOXOAMMOCTH HCIIOIb30BAHHUS
JOCTHKEHUI COBPEMEHHOM OMOJIOTHH ISl PalliOHAIIBHOTO MTPUPOIOIONB30BAHHNS;

yYMEHHE pelIaTh 3JeMEHTapHbIe ONOJIOrHYECKUE 3a/1auH, COCTABIIATh CXEMBI IIEPEHOCA BELIECTB
Y SHEPT'UH B 9KOCHUCTEMaX (LeNH NUTaHHA);

YMEHUE BBIMOJIHATH JIA00OPATOPHBIC U MPaKTUYECKHE paboThI, COOMI0IaTh MpaBuia npu padore
C y4eOHBIM U J1a00paTOpHBIM 000pyI0OBaHUEM;

yMEHHE KPUTHYECKH OICHMBAaTh M HWHTEPIPETHPOBaTh HH(OpMANNIO OHOIOTHYECKOTrO
COepKaHMs, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS M3 PA3IMYHBIX HMCTOYHHUKOB (CpelCTBa
MaccoBol  WH(pOpMANUK, HAYYHO-TIOMYJSPHBIE MaTepHalibl), paccMaTpUBaTh TI00ATBHBIE
HKOJIOTUYECKHE TPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOMICHHWIO K HUM COOCTBEHHYIO
MIO3HIIHIO;

yMEHHE CO37aBaThb COOCTBEHHbIE IMCBMEHHBIE U YCTHBIE COOOLICHUS, 0000ImIas
OHMOJIOTMYECKYI0 HH()OPMAIMIO U3 HECKOJIBKUX MCTOYHHKOB, TPAMOTHO HCIIOH30BATh MOHATUHHBINA
anmapar OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
L broorit kak Hayxa 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMbl U UX OpTaHU3aLUS 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41¢c292
4 KuzneneaTeIbHOCTD KIETKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXeHue 1 HHAUBUAYaIbHOE Pa3BUTHE 5 1 1 bubnmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 3 1 15 bubnmorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 4 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 Pesepaiioe Bpess 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 4 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

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmuoreka [{OK
! IBOIMOIMORHAT GHONOrHs d 1 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OprauusMmbl ¥ OKpy Karolas cpeaa 5 1 1 bubmmorexa [IOK
p Py tas cpelt https://m.edsoo.ru/7f41cc74
4 Co00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 1 bubmmorexa [IOK
m https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
BHIEE KOJIMYECTBO YACOB IT
OBbI1] O CTBO CO O 34 3 95

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHME
10 KJIACC

Ne
n/
n

Tema ypoka

buosnorus B
CUCTEME HayK

KoaudecTBO 4acoB

Bcer
0

KoHTposbHBI
e padoThbI

IIpakTHYecKku
e padoThbI

Jara
H3Y4YeHH
|

JJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsbl

bubmuoreka [JOK
https://m.edso0.ru/863e6122https://m.edsoo.ru/863e
632a

MeTtonap! no3Hanus

JKUBOU ITPUPOJBI.
IIpakTrueckas
pabota Ne 1
«Hcnonp3oBanue
pa3IUYHBIX
METO/I0B IpHU
W3Y4YEHUHU
OMOJIOTHYECKHUX
00BEKTOBY

buonornueckue
CHCTEMEI,
MPOLECCHI U UX
M3y4YEeHHUE

XUMHYECKUI
COCTaB KJICTKH.
Bomau
MUHEpPATbHBIE
COJIn

0.5

bub6nuoreka [IOK https://m.edso00.ru/863e6122

bub6mmoreka [IOK https://m.edsoo.ru/863e6564

bubimoreka [IOK https://m.edsoo.ru/863e674e

benkn. Cocras n
cTpoeHHue OeIKoB

bubnmoreka [{TOK https://m.edsoo.ru/863e6b72

DepMeHThl —
OHMOJIOTHUYECKUE

0.5

bubmmorexa LIOK https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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

KaTaJau3aTophlI.
JlaGopatopHas
pabota Ne 1
«3yyenune
KaTaJUTUYECKON
AKTUBHOCTH
dbepmMeHTOB (Ha
IpUMepe aMHIIa3bl
WM KaTaasbl)»

VYrieBonnl.
JInmaer

bub6mmoreka LIOK https://m.edso00.ru/863e6870

10

Hyxiiennosslie
KUCI0Thl. ATO

Uctopusa n
METO/IbI U3YUYEHUS
KIIETKH.
Knerounas Teopus

Knerka xax

OCJIIOCTHAA X XKHUBast
cucTeMa

bubmmoreka [IOK https://m.edsoo.ru/863e6d5c

bubmuoreka [IOK https://m.edsoo.ru/863e6e88

11

Crpoenue
9YKapHOTHYECKOM
KJIETKH.
JlaGopatopHas
pabota Ne 2
«3yyenune
CTPOCHUS KIIETOK
pacTeHui,
KMBOTHBIX,
rpu0oB 1
OakTepuii o
MHUKPOCKOIIOM Ha

bubmuorexa [JOK
0.5 https://m.edso0.ru/863e6ffOhttps://m.edsoo.ru/863e7
16¢



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

12

TOTOBBIX
MUKpOIIpenaparax
U UX OIIMCAHHUEY»
OOMeH BelIeCTB
WJIM MeTa00JIM3M

bubmmorexa LIOK https://m.edsoo.ru/863e766¢

13

dotocuHTes.
XeMOCHHTE3

bubmmoreka LIOK https://m.edsoo.ru/863e7c98

14

15

DHepreTU4ecKuit
oOMeH

JKU3HEeHHBIA UK
KJIeTKH. Jlenenue
KJIEeTKH. MHUTO3.
JlaboparopHas
paborta Ne 3
«Hao0mronenune
MMTO3a B KJIETKaxX
KOHUYHMKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpOIpenaparax
»

0.5

bu6mmoreka L{TOK https://m.edsoo.ru/863e7aae

bubmmoreka [IOK https://m.edsoo.ru/863e7dc4

16

buocunTes Genka.
Peakius
MaTpPUYHOTO
CHHTE3a

bubimoreka [IOK https://m.edsoo.ru/863e796e

17

Tpaucnsauus —
OnocuHTe3 OeiKa

bubmmoreka [ITOK https://m.edsoo.ru/863e796e

18

Hexnerounrie
(bOpMBI KUZHA —
BHUPYCHI

bubmmorexa LTOK https://m.edsoo.ru/863e7540

19

Dopmsbl
Pa3MHOXKEHHUS
OpraHu3MOB

bubmuoreka [JOK
https://m.edso0.ru/863e81b6https://m.edsoo.ru/863e
831e



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
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e

20

Metios

bubmmorexa LIOK https://m.edsoo.ru/863e7f4a

21

OO0pazoBanue u
pa3BUTHE TIOJIOBBIX
KJICTOK.
O1m1010TBOpPEHUE.
JlaGopaTopHas
pabora Ne 4
«3yyenune
CTPOCHUS
MIOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOTIpenaparax
»

0.5

bu6nmoreka [IOK https://m.edsoo.ru/863e81b6

22

NuauBunyansHOE
pa3BUTHE
OpraHu3MOB

bub6mmoreka LIOK https://m.edso0o.ru/863e8436

23

T'eneTnka —
HayKa o
HACJICICTBEHHOCTH
1 U3MEHYNBOCTH

bu6mmoreka [{TOK https://m.edso00.ru/863e862

24

3aKOHOMEPHOCTH
HaCJICTOBAHHUSI
NIPU3HAKOB.
MonorubpuaHoe
CKpEIIBaHHE

bubmmoreka [{OK https://m.edsoo.ru/863e8878

25

Jurubpunxoe
CKpEIIBaHHE.
3aKkoH
HE3aBHCHUMOTO
HacJIe0BaHHS
IPU3HAKOB

bubmmorexa IIOK https://m.edsoo.ru/863e89a4

26

CreruieHHOE

0.5

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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

27

28

HaCJIC/IOBaHHE
MPU3HAKOB.
JlaGopatopHas
pabora Ne 5
«3yyenune
pe3yJIbTaToB
MOHOTHOPHUTHOTO
U TUTHOPUTHOTO
CKPCIIUBAHHS Y
Jp0o30(QUIIBI HA
TOTOBBIX
MUKpOIIpenaparax
»

I'eneTuka momna.
Hacnenosanne
MPU3HAKOB,
CIICTIJICHHBIX C
IIOJIOM

N3MeHYHBOCTb.
Henacnencrsenna
sl ©3MEHYUBOCTb.
JlaboparopHas
pabota Ne 6.
N3yuenne
MOIU(PUKAITHOHHO
1 U3BMEHUYHUBOCTH,
MOCTPOEHNUE
BApUALIMOHHOTO
pana u
BapHUAIMOHHON
KpUBON»

0.5

bub6mmoreka [{TOK https://m.edsoo.ru/863e8c60

bub6mmoreka [{OK https://m.edsoo.ru/863e8efe

29

Hacnencrsennasa
N3MCHYHUBOCTD.

0.5

bu6nmoreka [{OK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

JlaGopaTopHas
pabota Ne 7.
«AHanu3 MmyTanuin
y Ipo30oduiibl Ha
TOTOBBIX
MUKpoIpenaparax
»

30 T'eneTuxka

YCIO0BCKa

Pe3zepBHbIil ypok.
O0600611IEHNE TT0
TeEME

31 «HacnencrBeHHnoc
Tb U
U3MEHYHUBOCTH
OpPTaHU3MOBY

bu6nmoreka [{OK https://m.edsoo.ru/863e8d78

32 CeJexims KaKk
HayKa | IPOIeCcC

Metonr! u
OCTHOKEHUS
33 CENIEKIINH
pacteHuii u
JKMBOTHBIX

buorexnonorus
34 KaK OTpacib
MIPOU3BOJICTBA
OBIIEE
KOJIMYECTBO YACOB
1O ITPOI'PAMME

34

bubmmorexa LIOK https://m.edsoo.ru/863e9214

bubGnuoreka IIOK https://m.edsoo.ru/863e9214

but6mmoreka [{OK https://m.edsoo.ru/863e9336



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Ne Hara
Tema ypoka Konrpoabnbsie IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3YYeHHS
padoThI padoTbl pecypchbl
1 DBOJIIOLHS U METOJIbI €€ U3y4YECHHS 1 Bubnuorexa LIOK
https://m.edsoo0.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 IBOJTIOIIMU https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 Mirkpooposmioms 1 https://m.edsoo.ru/863e9cle
[Tomynsus Kak JIeMeHTapHas
€/IMHUIIA BUJIA H DBOJTFOIIHH.
4 Hi6op1;TopHiﬂ pabora ;9 1 1 0.5 bubnuorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MoOp(dorIornIecKkoMy KpUTEPHIO)
5 JIBuoKy1IHe cuibl (3J1IeMEHTapHbIe 1 bubnnorexka [JOK
(baKTOphI) IBOITIOIHH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBenHsbIi 0TOOp U €ro hopmbl 1 httos://m.edso0.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 Bug0oOpa3oBanue. JlaboparopHas 1 05 bubnuoreka [IOK

pabota Ne 2 «Onucanue
MIPUCIIOCOOJICHHOCTH OpTaHU3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

Hanpasnenus u nytu

bu6mmoreka [IOK

(baxTopsl

8 MaKpO3BOJIOIHH https://m.edso0.ru/863e9cle
9 HeobOpatumocTs 3BOTIONINH
10 WcTopus xu3Hu Ha 3emiie U
METO/bI €€ U3yUYeHUs
1 ['unoTre3sl MpOUCXOXKACHUS KU3HU bu6mmoreka [IOK
Ha 3emire https://m.edso0.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3eMIie 110 3pam bubmuorexa [IOK
12
U TIepHOIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUN
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
13 [IpaxTnueckas padorta Ne 1 05 bubnnorexa [HOK
«/3yueHne UCKOTIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJITEKIIHSIX)
CoBpeMeHHas cucTema bubnuoteka [JOK
14
OpPraHMYecKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKa bubmuorexa [JOK
(aHTpOTIOrCHE3) https://m.edsoo.ru/863eac2c
16 JBrxyuue cuibl ((hakTopbl) bubnuoreka [IOK
aHTpoOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOIIIOINHA
YelioBeKa
YenoBeyeckue pacsl U MPUPOIHBIE bubnmoreka [JOK
18
aJanTannu YejlioBeKa https://m.edsoo.ru/863eaea2
PesepBHbIit ypok. O60011eHre 1o
19 TeMe « BO3HUKHOBEHHE U Pa3BUTHE
KU3HHU Ha 3eMJie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubnmoreka [JOK

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



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
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https://m.edsoo.ru/863eafec

AOGuoTtnveckue hakTophI.
Jlaboparopnas pabota Ne 3.
«Mopdosornueckre 0cOOCHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmorexa LIOK
https://m.edsoo.ru/863eb10e
obutanus». JlaboparopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubmuorexa [JOK

23 bromitieckie GaxTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssun. [Ipaktuueckas pabora

24 Ne 2 «IToncuér moTHOCTH 0.5
TIOMYJISINI pa3HBIX BUIOB
pacTeHun»

o5 Coo0riecTBa OpraHu3MOB — bubnnoreka [JOK
OuoIEeHO3 https://m.edso0.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNN

97 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuoteka [JOK
nupamubl. CBOMCTBA 9KOCHCTEM. https://m.edso0.ru/863eb5fa
Cykueccus

28 [TpupoHbIE S5KOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI

30 buocdepa — riobanpHas bubnnorexka [JOK
IKOCHCTEMA 3eMITH https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYyIIECTBOBAHUS bubnmoreka [JOK
ouochepsr https://m.edso0.ru/863ebd16

32 UYenoseuecTBo B Omochepe 3eminu

33 CocymiecTBoBaHUE TPUPOIBI U bubnmoreka [JOK

YeJI0BCUCCTBA

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



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

PesepBubIil ypok. O600meHe
34 TeMbl «Coo01IecTsa 1
DKOJIOTHYECKHE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

2.5










