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INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMMsbl 0 OMOJOTUU TEOPETUUECKYIO OCHOBY VISl OIIPEeIeHUs
MOJIXOZI0B K (OPMHUPOBAHUIO cojepxkaHus yueOHoro mnpeamera «buonorus» cocraBuiu:
koHnentyaiapabie mosokeruss GI'OC COO o B3auM0o00yCIOBICHHOCTH TIEJIeH, COepKaHus,
pe3ysbTaToB 00yueHHs U TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, IMOJOXKEHUS 00
OOIIMX LEeNAX U MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEAHETO
obmero obpa3oBanusi B Poccuiickoil Denepanuy, a TakKe MNOJOXKEHUS O CIenudpuke
Ouonoruu, €€ 3HAYCHWU B TO3HAHWM >KUBOW TNPHPOABI U OOECIEUYEHUH CYIIECTBOBAHHS
geroBedeckoro odmecrBa. COrjgacHO HA3BaHHBIM MOJIOXKEHUSM, ONpPEHENCHbl OCHOBHBIE
(YHKIMM IPOrpaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouosornn naéT MpelcTaBIEHHE O MLendX, o0 oOfuield cTpaTeruu
o0y4yeHusl, BOCIUTaHUS U pa3BUTUS OOYydaIOLIMXCS CpelcTBaMU ydyeOHOro mpeaMera
«buonorus», omnpenenser o00s3aTeNbHOE MPEIMETHOE COAEpPXKAHME, €ro CTPYKTYpY,
pacripeesieHue Mo pasfeliaM U TeMaM, PEKOMEHIyeMYIO0 IOCIIEA0BAaTEIbHOCTh U3Y4EHUs
y4eOHOro Marepuaja ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€Hl, JIOTMKU
00pa30BaTEIBLHOrO MPOIIECcCa, BO3PACTHBIX 0COOCHHOCTEN 00 yJaronmxcsl.

B mnporpamme mo OHOJIOrMM TakXKe YYMTHIBAIOTCA TpeOOBAaHMS K IJIAHUPYEMbBIM
JIMYHOCTHBIM, METAaPEIMETHbIM U NPEAMETHBIM pe3yJibTaTaM 00y4deHHs B (pOpMHpPOBaAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIIBHON JIEATEIIbHOCTH/y4eOHBIX ICHCTBUH 00Yy4arOImuXCs
10 OCBOCHUIO CO/IePIKaHUS OMOIOTHYECKOro 00pa3oBaHUsI.

B nporpamme o 6uonorun (10—11 xmaccel, 6a30BbIi ypOBEHb) peaqr30BaH MPUHIIUIT
IIPEEMCTBEHHOCTH B H3Y4€HUU Ouosioruu, Onaromaps 4YeMy B HEW IpocMaTpuBaeTcs
HalpaBJIEHHOCTh Ha pa3BUTUE 3HAHUH, CBA3AHHBIX C (HOPMUPOBAHMEM ECTECTBEHHO-
HAay4yHOTO MHMPOBO33pEHMs, IEHHOCTHBIX OpUEHTAlMil JIMYHOCTH, 3KOJOIMUYECKOIO
MBILJIEHNS], MPEICTAaBICHUN O 370pOBOM 00pa3e KU3HM M OEpeKHbIM OTHOILIEHHEM K
OKpyXkarolei npuponHor cpene. Iloatomy Hapsay ¢ u3ydeHuEeM OOHIEOMOJIOTHYECKUX
TEOpHil, a TAK)K€ 3HAHUM O CTPOEHUH KUBBIX CUCTEM PA3HOI0 paHIa U CYyIIHOCTH OCHOBHBIX
MIPOTEKAIOLIMX B HHUX IMPOLECCOB B IporpaMme IO OHOJOTMU YAEJIEHO BHUMaHUE
UCIOJIb30BAHUIO MOJYYEHHBIX 3HAHMM B IOBCEIHEBHOW XU3HU I PELICHUS NPHUKIAIHBIX
3a1a4, B TOM 4YHUCJE: NPOPUIAKTUKY HACJIEICTBEHHBIX 3a00J€BaHUI 4YelOBEKa, MEIMKO-
IFE€HETUYECKOr0  KOHCYJIbTUPOBAHMS, OOOCHOBaHUS  3KOJOTMYECKH  I€JIeCO00pa3HOro
NOBEJEHUSI B OKpYXKalollell MNpUpPOAHOW cpele, aHaiuu3a BIMSHHUS —XO35HCTBEHHOU
NeSITENIbHOCTH YeJIOBEKa Ha COCTOSIHHE MPUPOTHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHUE
BHHMAaHHUS K MPHUKJIAJHON HANIPABIEHHOCTH Y4eOHOro npeamera «bromaorusy npoauKTOBaHO
HEOOXOIMMOCTBIO O0€CleYeHHsT YCJIOBUH MIIsi pElIeHHs OAHOW M3 aKTyalbHBIX 3a7ad
IIKOJIBHOTO OMOJIOTUYECKOr0 00pa3oBaHMs, KOTOpas Mpeanoyaraer (GopMupoBaHUE Yy
o0y4Jaronmxcss CoCOOHOCTH aJaNTHPOBATHCA K M3MEHEHUSAM IMHAMUYHO PAa3BHBAIOIETOCS
COBPEMEHHOI'0 MHUpA.

Bbuonorust Ha ypoBHe cpenHero o0uiero oopazoBaHus 3aHUMaeT BaxkHoe MecTo. OHa
obecrieunBaer GopMHpOBaHUE y OOYUYAIOUIMXCS MPEACTABICHUN O HAy4YHON KapTHHE MHpa,
pacimpsier U 0000IaeT 3HAHUS O XUBOW MNpHUPOAE, €€ OTIMYUTEIbHBIX MpPU3HAKAX —



YPOBHEBOW OpraHU3alMi W DBOJIIOIHMH, CO3AAET YCIOBHS IJIs: MO3HAHUS 3aKOHOB >KHBOU
npupoasl, GopMUpoBaHUS (YHKIHMOHAJIBHOM T'PaMOTHOCTH, HAaBBIKOB 3J0pPOBOTO U
6e3omacHoro oOpasa HU3HHU, HKOJIOIMYECKOrO MBIIUICHHS, IL[EHHOCTHOTO OTHOILEHUS K
YKUBOH IIPUPOJIE U YEJIOBEKY.

bonpmioe 3HaueHme OWOJNOTHST HMMEET TaKXKe JUIA PEIICHUS BOCHUTATEIBHBIX U
pa3BUBAIOIIMX 3a/lad CpPEAHEro oOIero oOpa3oBaHUSs, COIMHATM3AIMN OO0 YyJArOIIHXCS.
N3yyenne Owonoruu oOecmeurBaeT YCIOBHS 11 (OPMUPOBAHUS WHTEIUICKTYaJbHBIX,
KOMMYHHKAIIMOHHBIX ¥  HWH(QOPMAIIMOHHBIX  HABBIKOB,  JCTETHYECKOH  KYJBTYpHI,
CMOCOOCTBYET MHTETrpalluii OMOJIOTHYECKUX 3HAHUU C MPECTaBICHUSIMU U3 IPYTUX YUEOHBIX
MPEeIMETOB, B YAaCTHOCTH, (HU3UKH, XUMUM U Teorpaduu. Ha3zBaHHBIE MOJOXKEHUS O
MperHa3HaYeHUH y4dyeOHOro mpenmera «buonmorus» cocTaBUIM OCHOBY MJISi ONpPeNeTeHUs
MO/IXO/IOB K OTOOPY M CTPYKTYPUPOBAHUIO €T0 COACPIKAHUS, MPECTABIEHHOTO B MPOrpaMMe
10 OMOJIOTHH.

Ot0op coxmepxanust yueOHoro mnpeamera «buosnorus»» Ha 0a30BOM YpOBHE
OCYLIECTBIEH C TO3UIUN KyJIbTypOCOOOPAa3HOTO MOJIXO0/Aa, B COOTBETCTBHU C KOTOPBIM
oOy4aromnmecs: JODKHBI OCBOUThH 3HAHUS U YMEHUS, 3HauMMBbIe i1 opMupoBaHus oOIIeit
KYJBbTYpbI, ONPEIEISIONIME aJeKBATHOE MOBEACHUE YEJIOBEKAa B OKPYXKAIOIICH MPUPOIHOU
cpene, BOCTpeOOBaHHBIC B TMOBCEIHEBHOM >KM3HU U MPAKTUUECKOW nestenbHocTH. Ocoboe
MECTO B 3TOM CHCTEME 3HAHHMI 3aHUMAIOT AJIEMEHTBI COJIEPKaHUs, KOTOPBIE CITY’KAT OCHOBOM
U1 (OPMHUPOBAHHMS TIPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYUYHON KapTHHE MUPA H
[IEHHOCTHBIX OPUEHTAIMSIX JHYHOCTH, CIOCOOCTBYIOIIMX TYMAaHH3AIUU OHOJIOTHMYECKOTO
o0Opa3oBaHMS.

CTpyKTypupoBaHHE CONEpKaHUS y4eOHOro MmaTepuaia B MporpaMMe Mo OWOIOoruu
OCYIIECTBJICHO C Y4YETOM TIPUOPUTETHOTO 3HAYCHHs] 3HAHUH 00 OTIMYUTEIHHBIX
OCOOEHHOCTSIX KMBOW MpHUPOABI, O €€ YpPOBHEBOH OpraHM3alMd M 3BOJIOIMU. B
COOTBETCTBHH C 3TUM B CTPYKTYype yueOHoro npenmera «buonorusy BblAeICHBI CIEIYIOLINE
coJlep)KarenbHble JIMHUU: «bronorus kak Hayka. Meroasl HaydHOro no3HaHus», «Kierka
Kak Ouojormyeckas cucrema», «Opranm3m Kak Ouosiormueckas cucremayn, «Cucrema u
MHOroo0pazue OpraHUYecKoro Mupay», «IBOJIIOLMS KUBOW HPUPOABD), «IKOCHCTEMBI U
MIPUCYIIHE UM 3aKOHOMEPHOCTH .

Lens u3yuenus yuebHoro npenmera «buosorus» Ha 6a30BOM ypOBHE — OBJIAJIEHUE
O00y4YarOMIMMHUCS 3HAHUAMH O CTPYKTYpHO-(YHKIHMOHAJIHHOW OpPraHU3AIMHU >KUBBIX CHCTEM
pa3HOro paHra W NpPUOOpPETEeHHE YMEHHMH HWCIONb30BaTh JTH 3HAHUA IS T'PAMOTHBIX
NeCTBUI B OTHOLICHHH OOBEKTOB XHUBOH MPUPOIBI U PELICHUS Pa3IUYHBIX JKU3HEHHBIX
pooJem.

Joctmkenue nenu usydeHus ydeOHoro mpeamera «buonorus» Ha 6a30BOM YpOBHE
o0ecreunBaeTcs peleHneM CIeayoIHX 3a1a4:

OCBOCHHE OOYYAIOIIUMUCS CHUCTEMBI 3HAHUN O OMOJOTWYECKUX TEOPHSIX, YICHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIax, CIYXKAIIUX OCHOBOHU I (POPMUPOBAHUS
MPE/ICTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUpa, O METOAaX Hay4yHOro MO3HaHWUI,
CTPOCHUHU, MHOT'000pa3Hu U OCOOCHHOCTSIX JKHUBBIX CHCTEM DPa3HOT'O YPOBHS OpraHH3aIlNH,
BBIJAIOIIUXCSI OTKPBITHSX U COBPEMEHHBIX HCCIIEA0BAaHUAX B OMOJIOTHH;



dopmupoBaHue y 00ydaroIuXcs MO3HABATEIbHBIX, HHTENIEKTYaIbHbIX U TBOPUYECKUX
CocoOHOCTEN B MpOLECCe aHajiu3a JAaHHBIX O MYyTSIX pPa3BUTHS B OMOJIOTMH HAy4YHBIX
B3IJIS1/10B, UI€H U ITOAXO0/10B K U3YUEHHIO KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3alluu;

CTaHOBJIEHHE Yy oOyuaromuxcs oOuiel KyiabTypbl, (PYHKIHMOHAJIBHOW I'PaMOTHOCTH,
pa3BUTHE YMEHHH OOBSICHATH U OIL[EHUBATh SIBJICHUS OKPYXKAIOIIEro MHpPa >KUBON MPHUPOJIBI
Ha OCHOBAHHUH 3HAHUM U OIbITA, TOJYUYEHHBIX NPU U3Y4E€HUU OHUOJIOTHH;

dopmupoBaHue y 00ydaroImuXcsd YMEHUH WUTIOCTPUPOBATh 3HAUCHHE OMOJOrHUECKUX
3HaHUW B NPAKTHYECKOM AESITENLHOCTH YEJIOBEKA, PAa3BUTHM COBPEMEHHBIX MEIUIMHCKHUX
TEXHOJIOTUH U arpoOMOTEXHOJIOT UH;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEJIOBEKOM >KMBOW IPUPOIHI,
HEOOXOIUMOCTH OEpeKHOr0 OTHOLIEHUS K HEW, COOJIOAEHHUS OSTHUYECKMX HOpM IpuU
IIPOBEJCHUN OMOJIOTMYECKUX U CCIIEOBAHMIA;

OCO3HAHUE [IEHHOCTH OMOJIOrNYECKUX 3HAHUM JJIs TIOBBILIEHUS YPOBHS AKOJIOTHUECKOMN
KYJIBTYPBbI, U151 POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

[IpUMEHEHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCEAHEBHON KU3HU AJIS OLEHKU
MIOCJIEICTBUN CBOEH JEATENbHOCTH 10 OTHOIIEHHUIO K OKpY’Karolleil cpene, COOCTBEHHOMY
310pOBbI0, 00OCHOBAHUE U COOJIIO/IEHUE Mep MPOPUIaKTHKHN 3a00IeBaHUH.

B cucreme cpenHero oOmero oOpa3oBaHusi yueOHbI mnpenmer «buomorusy,
M3y4aeMblii Ha 0230BOM YPOBHE, SIBJISIETCS 00s3aTEIbHBIM yU€OHBIM MTPEIMETOM.

Juis u3yuenust Ouoyiornu Ha 0a30BOM YpOBHE CpeaHero oomero oOpa3oBaHUs
orBoauTcs 68 yacoB: B 10 knacce — 34 gaca (1 gac B Heneno), B 11 knacce — 34 yaca (1 gac B
HEJIEINIO).



COJAEPKAHME OBYUYEHMUAA
10 KJIACC

Tema 1. buoJiorusi kak HayKa.

buonorus xak Hayka. CBA3b OHMOJIOTMH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMHU
€CTECTBEHHBIMH HayKaMu, (uiiocodueil, dTUKOM, SCTETUKOW W MpaBoM. Ponbs Ouosoruu B
(hopMUPOBaHNY COBPEMEHHON HAyYHOU KapTUHBI MUpa. CrucTemMa OMOIIOTHYeCKUX HayK.

MeTonbl 1MO3HaHUS JKUBOW TPUPOABI (HAOMIOIEHHE, OHKCIEPUMEHT, OIHUCaHUE,
M3MepeHue, Kiaccuukanus, MoAeIUPOBaHNE, CTATUCTHYECKass 00paboTKa JaHHBIX).

JdeMoHcTpanuum:

[HopTpetst: Y. Japsun, I'. Menaens, H. K. Konbuos, /. Yorcon nu ®@. Kpuk.

Tabnuips! u cxembl: «MeTobl TO3HAHUS KUBOUM MPUPOJIBD).

JlaGopaTopHble 1 MpakTHYeCKHe PAdOThI:

[Tpaktnueckas pabora Ne 1. «Mcnonb3oBaHue pazaMYHBIX METOJOB NPU H3YYECHUU
OMOJIOTUYECKUX 00BHEKTOBY.

Tema 2. 7KuBble cucTeMbl U MX OPraHu3anus.

JKusble cucrembl (OMOCHCTEMBI) KaK MpPeAMET u3ydeHus ouonoruu. OTindue KUBbIX
CHCTEM OT HEOPraHM4ECKOH MPUPO/IBI.

CpoiictBa OuocucTeM H HX pa3HOOOpa3we. YPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAaHEBbIM, OpPraHW3MEHHbIH, NOMYJSILUOHHO-BUIOBOM,
9KOCHCTEMHBIH (OMOTeOIeHOTUYECKUH ), OnochepHBIH.

JdemoncTpanum:

Tabmuubl U cxeMbl: «OCHOBHbIE NPU3HAKU KU3HU», «YPOBHU OpPraHU3allld >KUBOU
TIPUPOIBDY.

O6opynosanue: moaens monekyisl JJHK.

Tema 3. XumMu4ecknii COCTaB M CTPOCHHUE KJIETKH.

XAMUYECKMH  COCTaB  KJIETKA. XUMHUYECKHE  DJIEMEHTBI:  MAaKpPOAJIEMEHTHI,
MHUKpPO3JIEeMEHTHI. Boga 1 MuHEpasibHbIE BELIECTBA.

OyHKIIMU BOABI U MHHEPAJIbHBIX BellecTB B kieTke. [loamepxaHue OCMOTHYECKOT O
OanaHca.

benku. CocraB u crpoeHue O0€iIKOB. AMMHOKUCIOTBI — MOHOMEpPBI OEJIKOB.
Hezamenumble u 3aMeHMMblE aMUHOKUCIOTHI. AMHUHOKUCIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OENKOBOW MOJIEKYJbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAs W YETBEPTUUHAS
CTpYKTypa). XMMHUYECKHE CBOMCTBA OeNkoB. bruosiornueckue GyHKIIUHA OCIKOB.

®depmeHTHl — Ouonornyeckue karamu3aTopsel. CTpoeHue GepMeHTa: aKTUBHBINA LIEHTD,
cyoctpatHas cneuududHocTh. Kodepmentsl. Butamuubpl. Otauuus QepMEeHTOB OT
HEOPraHWYECKUX KaTaIu3aTOPOB.

YrineBonbl: MoOHOcaxapuibl (TIIFOKO3a, pubo3a W J1e30KcMprb03a), arcaxapujibl
(caxapo3sa, JJaKTO3a) W MOJUcaxapuabl (Kpaxmaj, TJIMKOTeH, IeiToio3a). buonornueckue
(YHKIMH YTIIEBOJIOB.



Jlununer: Tpurauuepuasl, Qochomunuas, crepounbl. ['uapodpmibHO-THAPOPOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHHE YIiIeBOAOB, OEJIKOB M JMIIHJIOB
KaK UCTOYHUKOB SHEPI'UH.

Hyxnennoseie kucnorsl: JHK u PHK. Hykneornabl — MOHOMEpBI HYKIEHHOBBIX
kucnoT. Ctpoenne u ¢ynkuuu JIHK. Crpoenne n ¢ynkumm PHK. Bugsr PHK. ATO:
CTpoeHuE U (YHKITHH.

I{utonorust — Hayka o kieTke. KierouHas teopus — npuMmep B3aUMOJEHCTBUS UAEH U
(axTOB B HAYYHOM MO3HAHUH. METOIbI N3yUCHHS KIICTKH.

Knerka kak mnenoctHas »xuBas cuctema. OOmMe NpPU3HAKM KIETOK: 3aMKHYTas
HapykHas MeMOpaHa, mosekyinsl JJHK kak reHetudeckuii anmapar, cucteMa CHHTE3a Oeka.

Tunel KJIETOK: BSyKapuoTHUecKass U Ipokapuorudeckas. OcoO0EHHOCTH CTPOEHHUS
npokapuotudeckoi kierku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKON
kJ1eTKH. OCHOBHBIE OTJINYMSI PACTUTEIbHOM, 5)KUBOTHOW U I'PUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAsI CTEHKA, MIMKOKAINUKC, UX (QYHKIUH.
[InasmaTtuueckass memOpaHa, e€ cBoiictBa M ¢yHkuuu. l{utormiazma u e€ opraHoupsbl.
OpnomemOpannble  opraHouabl  kierku: OIIC, anmapat [odablku,  JIM30COMBL.
[lomyaBTOHOMHBIE ~OpPraHoOMAbl KJIETKH: MHTOXOHIpHH, IutacTHiabl. IIpomcxoxnenue
MUTOXOHJpUN U miacTul. Buasl mnactua. HememOpanHble OpraHouabl KJIETKU: puOOCOMBI,
KJIETOYHBIA LEHTP, LEHTPUOJH, PECHUYKH, JKI'yTMKA. DYyHKIMM OPraHOMIOB KIETKH.
Bxirodenusi.

SAnpo — perynaropHslii neHTp kierku. CTpoeHue sapa: sgepHas o00oiouka,
KapHoIlja3Ma, XpOMaTUH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KJIETKE.

JdemoncTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. [llnelinen, P. Bupxos, J[k. Yotcos,
@. Kpuk, M. Yunkuuc, P. ®pankmun, K. M. bap.

Hduarpammsl:  «PacrnpeneneHue XMMHYECKHX DJJIEMEHTOB B HEXHUBOH INPUPOIE»,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOIEN.

Tabmuusl u cxembl: «llepuoguyeckas TadiauIla XUMUYECKUX AIIEMEHTOBY, «CTpoeHue
MoJIeKyJbl Bofbl», «buocunres Oenka», «CTpoeHne MoseKyibl Oenka», «CTpoeHue
¢depmenta», «Hyknennossie kucinorel. JHK», «Ctpoenne monekynasr AT®», «CrpoeHue
JYKapHOTHYECKOU KIETKN», «CTpOoeHHE XKUBOTHOM KIETKH», «CTpPOEHHE DPACTHTEIBHOU
KJIETKN», «CTpOCHHE TPOKAPUOTUYECKON KIIETKN», «CTpOeHUuE siipa KIETKW», «YTIEBOIBIY,
«JIunmuaey.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, 000pyOBaHHUE Ui MPOBEIEHUS HAOIOICHUH,
U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENBHbIX, )KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTopHble 1 IpaKTHYeCKHe PadoThI:

JlaboparopHast pabota Ne 1. «/M3ydyeHne KaTaaTUTUYECKOW aKTUBHOCTH (pepMEeHTOB (Ha
IIpUMEpE aMUIIa3bl UM KaTasasbl)».

JlaboparopHasi pabota Ne 2. «M3ydeHHe CTpOEHUS KIETOK pPACTCHHi, KMBOTHBIX U
OakTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpPENapaTax U UX OMUCaAHHE».



Tema 4. JKu3HeaeaTeILHOCTh KJIETKH.

OOmeHn BemiecTB, WM MeTa00IU3M. AcCUMHISIIMS (TUTACTHYECKH OOMEH) u
JTUCCUMUJISIIUS (SHEPreTUYeCKHii 0OMEH) — JIB€ CTOPOHBI €IMHOrO Ipoliecca MeTadosm3ma.
Posib 3aKOHOB COXpaHEHUs BEIIECTB U SHEPTUH B TOHUMaHUK MeTaboIM3Ma.

Tumnber oOMeHa BemecTB: aBTOTPO(HBIN 1 TeTepoTpodHbIi. Ponbs dpepmenToB B 0OMeHe
BEIIECTB U MIPEBPAIICHUH SHEPTHH B KIICTKE.

dortocunTe3. CBeroBas W TemHOBas ¢a3bl (GoTocuHTe3a. Peakiuu QoTocuHTE3A.
OddexTuBHOCT PoTOCHHTE3a. 3HaueHWe (POTOCHHTE3a sl )KM3HU Ha 3emuie. BimsHue
yCIIOBUM cpe/bl HA (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX
pacTeHul.

XeMocuHTe3. XeMOCHHTE3UpYIole OakTepun. 3HaUYeHUEe XeMOCHHTEe3a I )KU3HU Ha
3emie.

DHepreTuueckuii 0oOMEH B KJIEeTKe. PaciiersieHue BeEIIeCTB, BBIACIEHUE U
AKKyMYJHPOBAaHHE OJHEPrUM B KIETKE. OTambl JHEpreTudeckoro oodmeHa. [nmukonus.
Bpoxenue u ero Buasl. Kucinopognoe okucieHnue, win KJIeToyHoe JpixaHue. OKUCIUTEIbHOE
dhochopunupoBanue. D HPEeKTUBHOCTD IHEPTETUUECKOTO OOMEHA.

Peakiium matpuuHoro cuntesa. ['eHernueckas mHdopmauusa u JHK. Peanuzauus
reHeTudeckoi nHpopmaluu B kieTke. ['eHeTnyeckuii KoJ u ero cBoicTBa. TpaHCKpUILIUS —
matpuuHbli cuHTe3 PHK. Tpancnsanus — OuocuHte3 Oenka. OTambl TpaHCIALUH.
KoaupoBanue amuHOKUCIOT. Posib ppubocoM B OMocHHTE3E OerKa.

Hexnerounsle ¢opmbl ku3HU — BUpychl. Mctopus otkpeitus BupycoB (/. H.
WBanoBckuit). OCOOEHHOCTH CTPOSHHS M JKM3HEHHOTO IMKIa BUpPYcoB. bakrepuodaru.
bone3nn  pacteHuid, JKMBOTHBIX M  YEJIOBEKAa, BbI3bIBAEMbIE BHUpycaMu. Bupyc
ummyHonedunura venoBeka (BUY) — Bo3doymutens CIIMda. OOpatHas TpaHCKpUIIUS,
peBepTas3a u unTerpasa. [Ipodunakruka pacnpocTpaHeHus] BUPYCHBIX 3a00J1€BaHUM.

JdeMoncTpanum:

IToptpetsr: H. K. Konbuos, J. . UBanosckuii, K. A. Tumupsses.

Tabmuust u  cxembl: «Tunel  nutanus», «Metabomu3zm», «MHUTOXOHIPHSD,
«QHepreTuyeckud ooMen», «Xiopormiact», «Dorocunres», «Crpoenune JHK», «Crpoenue
n (QyHKOMOHMpoBaHME TeHa», «CuHrte3 Oenka», «['enHermueckuit kom», «Bupycsi»,
«bakrepuogparn», «Ctpoenume u xusHeHHbI nukia Bupyca CIIMa, OGakrepuodaray,
«Penmukamus JJTHK».

Ob6opynoBanue: wmonenu-anmukanun — «Yasoenne JHK wu  Tpanckpunuusy,
«buocunTtes 6enka», «CTpoeHue KIeTkn», Mmoaenb crpyktypsl JJHK.

Tema S. Pa3MHoOkeHHe U HHAUBHAYAJIBHOE Pa3BUTHE OPraHU3MOB.

KiteTouHBIN MK, WU KU3HEHHBIH LUK KieTku. MHTepdaza u muto3. Ilporecchl,
npotekarone B nHTepdase. Perumkanusa — peakuus marpuynoro cuateza JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII Ha0Op — KapuOTHUIL. JIUMIIOUIHBINA U TalUIONIHBIA XPOMOCOMHEIE
HaOopel. Xpomatuael. lluTonmormueckne OCHOBBI PAa3MHOXKEHUS U HMHIWBHIYalTbHOTO
pa3BUTHS OPraHU3MOB.

Henenne knetkn — muto3. Craguum murtosa. lIpouecchl, mpoucxoasime Ha pa3HbIX
CTaAUsAX MUTO3a. BUOTOrM4eCKnii CMBICIT MUTO3A.



[Tporpammupyemasi rubenb KJIETKU — arnonTos3.

@®opMbl  pasMHOXKEHHS oOpraHu3MoB: Oecnosoe u 1mojoBoe. Buabl OGecnonoro
pa3sMHOXEHUS: JeJIeHUE HaJIBOE, I0YKOBAaHUE OIHO- U MHOTOKJIETOUHBIX, CIIOPOOOpa3OBaHUE,
BETE€TaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KIIOHHPOBAHUE OPraHW3MOB, €r0 3Ha4Y€HUE IS
CEJIEKIUH.

[TonoBoe pa3MHOMXKEHHUE, €ro OTINYUS OT OECIOoJIOoro.

Meiio3. Cranun meiio3a. [Iponeccsl, npoucxoasinme Ha ctagusax meitosa. [loBegenue
XpomocoM B Meio3e. KpoccuHrosep. buosiorndeckuil CMbICII M 3Ha4E€HUE MEH03a.

['ameTorenes — mporecc 0O0pa3oBaHMs TOJIOBBIX KIETOK Yy JKMBOTHBIX. [lonoBbie
JKEJe3bl: CeMEHHUKM U sUyHUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBBIX KIETOK — TaMeT
(ciepmaTo3oua, silliekieTka) — crepmaToreHe3 M oBoreHe3. OCOOEHHOCTH CTpPOEHUs
SIMIIEKJIETOK U criepMaTo3ouaoB. OminogorBopenue. [laptenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). DMOpUOHATIBHOE pa3BUTHE (IMOpHUOrEHe3).
Dtarnbl SMOPUOHATBHOTO PA3BUTHS Y MO3BOHOYHBIX XMUBOTHBIX: JIpOOJEHUE, TacTPyJIsLus,
opranorene3. IloctamOpuoHanbHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOIO PA3BUTHUS:
npsiMoe, HenpsiMoe (JIMYMHOYHOE). BimsiHMe cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPO/ICTBA.

Poct u pasButne pacreHmii. OHTOre€He3 IBETKOBOI'O PACTEHMs: CTPOCHHUE CEMEHH,
CTaJN¥ Pa3BUTHA.

JdemoHcTpanum:

Tabnuib! U cxembl: «@OpMBbI pa3MHOXKEHUSI OPraHU3MOBY, «J|BOIHOE OIJIO0TBOPEHUE
y LBETKOBBIX pacTeHul», «BeretaTMBHOE pPa3MHOXXEHHE paCTEHHI», «JleneHue KIeTKH
OakTepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHrne XpOoMOCOMBD), «KIIeTOUHBINA UK,
«Permumkamusa JJTHK», «Mutos», «Meio3y, «[IpsMoe u Henpsimoe pa3zBuTtHe», «l'ameTorenes
y MJICKOIIUTAIONINX U YeoBeKay, «OCHOBHBIC CTaJIMM OHTOT'€HE3a.

O6opynoBaHue: MUKPOCKOI, MUKporpenapatsl «CrepMaTo3011bl MIEKOIUTAIOLIET0»,
«Sitneknerka miekonuTaronero», «KapruoknHes B KIIeTKaxX KOpEIIKa JyKa», MarHUTHas
Moenb-antukanus «Jlenenne kiaetkun», mogens JJHK, monens meradasnoit XxpoMOCOMBI.

JlaGopaTopHble U MpakTHYeCKHe PadoThI:

JlaGoparopHas pabota Ne 3. «Habironenue MuTo3a B KJIETKaX KOHUMKA KOpeIIKa JyKa
Ha TOTOBBIX MUKpOIpenapaTaxy.

JlabopaTtopnasi pabora No 4. «M3ydeHuwe CTPOECHHSI TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacsieACTBEHHOCTh U MK3MEHYUBOCTH OPraHU3MOB.

[Ipenmer U 3agauu reHeTuku. VcTopusi pa3BUTHS TE€HETUKU. Posb IUTONOTHM U
SMOpPUOJIOTHM B CTAHOBJICHUM TCHETHKU. BKIaj pOCCHMCKHX M 3apyOCKHBIX YYEHBIX B
pa3BUTHE TEHETUKU. METOAbl TEeHETHMKH (THOPHIO0JOTHYECKUM, I[MTOICHETUYCCKUH,
MOJIEKYJIIpHO-TeHEeTUYeCKUuil).  OCHOBHbIE  TIeHeThueckue TmoHATus.  ['eHeTmueckas
CHUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpEIMBAHUI.

3aKOHOMEpPHOCTH  HAacCJelOBaHMs TMpPU3HAKOB, ycCTaHoBiIeHHble [. Menzgenem.
MoHorubpuaHoe CKpeluBaHue. 3aKOH €IUHO00pa3usi THOPHUIOB MEPBOrO IOKOJICHUS.



[IpaBuino pomuHHpoBaHUs. 3aKOH pPACUIENJICHUS MPU3HAKOB. ['MIOTE3a YUCTOTHI TaMET.
[TonHoe 1 HEMOIHOE JOMUHUPOBAHHUE.

JAurubpugHoe ckpemuBaHue. 3aKOH HE3aBHCHUMOTO HACIEIOBAaHUS TPU3HAKOB.
[{uroreneTnueckre OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS. AHATM3UPYIOIIEE CKPEUIMBAHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IJISl OIIPEIeTICHUsI TEHOTUTIA OCOOH.

CueruienHoe HacienoBaHue mpu3HakoB. PaGora T. Moprana mno CIEMIEHHOMY
HaclieJOBaHMIO TeHOB. HapylieHue cuenaeHus reHoB B pe3yjibTaTe KPOCCUHTOBEpA.

XpoOMOCOMHas TEOPHUsI HACIEACTBEHHOCTH. [ €eHETUUECKHE KAPTHI.

l'eneruka moma. XpoOMOCOMHOE oOmpeaelieHHe Ioja. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M Te€TEepOoraMeTHblE OpraHu3Mmbl. HaciienoBaHue NpHU3HAKOB,
CUEMNJICHHBIX C IIOJIOM.

N3meHunBOoCTh. BHIIBI M3MEHUYMBOCTH: HEHACJEICTBEHHAs M HacieAcTBeHHas. Poib
cpeabl B  HEHACJIEJCTBEHHOM M3MEHUYMBOCTU. XapaKTEPUCTHUKA MOJIU(UKALMOHHON
W3MEHYMBOCTH. BapumanvoHHBIA psii U BapuauMOHHAs KpuBas. Hopma peakuum npusHaka.
KosinuecTBeHHbIE W KAuE€CTBEHHBbIE TMPU3HAKM M HUX HopMa peakuuu. CBoicTBa
MOAU(PUKAIMOHHON N3MEHUYUBOCTH.

HacnencrBennasi, WM TEHOTHNHWYECKas,  W3MEHUYMBOCTh.  KomOumHaTUBHAsS
U3MEHYMBOCTh. Meio3 M 1moJIoBOM mpolecc — OCHOBa KOMOMHATMBHOM H3MEHUHMBOCTH.
MyTtanmonnass u3MeHYMBOCTh. Knaccuukamus MyTanuii: TEHHBIE, XPOMOCOMHBIC,
reHomMHble. YacToTa U mpu4rHbI MyTanuii. MyTareHHble (GakTopbl. 3aKOH TOMOJOTHYECKUX
pAIOB B HacleacTBeHHOM n3MenunBocty H. Y. BaBuiosa.

BresnepHas HacnenCTBEHHOCTh U M3MEHYUBOCTb.

I'eneruka uenoBeka. Kapuorun udenoBeka. OCHOBHBIE METO/bI T€HETHKH YEIIOBEKA:
TeHeaNIOTMYeCKUd, OJIM3HEIOBBIA, IMTOr€HETUYECKUI, OMOXMMHUYECKUN, MOJIEKYJISIPHO -
reHeTruueckuii. COBpEMEHHOE OIpEAeNICHUE TEeHOTHUIIA: MOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHUE, B TOM umucie ¢ nomoribio [1I[P-ananmu3za. Hacnencreennsie 3a001eBaHus
4eNnoBeKa: TEHHbIE OONe3HW, OOJIE3HM C HACIEICTBEHHOW MPenpacIolioKeHHOCTHIO,
xpomocoMHble Oone3Hu. ComaTHuecKue W TeHepaTuBHbIE MyTanud. CTBOJOBBIE KIIETKH.
[IpuHnuner  3m0poBOoro obpasa KU3HM, JAMATHOCTUKUA, NTPOPUIAKTUKH U  JICUCHUSA
reHeTH4YecKux  Oorne3Held.  MeIUMKO-TeHETUYeCKOE€  KOHCYJIbTUPOBaHUE.  3HAUCHHE
MEIUIIMHCKOW TEHETHMKHM B TPENOTBPAIICHUH U JIEYCHUH TEHETUYECKHX 3a0o0JieBaHUI
YyenoBeKa.

JdemoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pu3s, C. C. Yersepuxos, H. B. Tumodees -
Pecosckuii, H. 1. BaBumos.

Tabmuuer u cxembl: «MOHOTHOPUIHOE CKpEIIMBAHWE M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH pacUICIJIEHUs U €ro [IUTOr€HEeTUYECKass OCHOBA», «3aKOH YHUCTOThI FaMeT,
«durubpunnoe ckpemuBanue», «LluTonornueckre OCHOBBI JUTHOPHIHOTO CKPEIIUBAHHD,
«Melio3», «BzanumonelcTBUe alieNbHBIX TE€HOB», «l'€HeTHUYecKhe KapThl pacTEHUH,
KUBOTHBIX U 4elloBeKay, «['eHeTnka nosay», «3aKOHOMEpPHOCTH HACIEAOBAHUS, CLETNIEHHOIO
¢ mnojgom», «KapuoTumel 4YenoBeKa U JKUBOTHBIX», «BHABI  U3MEHYUBOCTWY,



«MonudukannonHas u3MeH4MBOCTh», «HacnenoBanue pesyc-paktopa», «l'eHeTHKa rpymnn
KpoBW», «MyTallMOHHasi U3MEHYUBOCTb.

ObopynoBanue: Mojenu-anmiMkanun « MoHoruOpuaHoe ckpemuBanue», «HenomHoe
JIOMUHUPOBaHUE», «Jlurubpuanoe ckpemuBanuey, «Ilepekpéct XpoMoCcOoM», MUKPOCKON U
MukponpenapaT «/lpozoduna» (Hopma, MyTauuu QOpPMBI KpBUIbEB U OKpacku Telna),
repbapuit «I'0pox MoceBHOI».

JlabopaTtopHble U NpaKTHYeCKHEe PA0OTHI:

JlabopatopHast pabGora Ne 5. «M3ydeHue pe3yJabTaTOB MOHOTMOPUAHOTO H
JTUTUOPUIHOTO CKPELIMBAHUSA Y AP030(HUIbI Ha TOTOBBIX MUKPOIIPETIapaTax».

JlaboparopHast pabora Ne 6. «M3yuyeHue MOIUPUKANMOHHON W3MEHYHBOCTH,
IIOCTPOEHUE BApUALMOHHOI O PsAJla U BAPUALMOHHOU KPUBOI.

JlaGoparopHass pabora Ne 7. «AHanmm3 wMyTanud y Jpo30(uiabl Ha TOTOBBIX
MUKpOIIpenapaTax».

[TpakTueckas padbota Ne 2. «CocraBiaeHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.

Tema 7. Cenekuusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa M IIpoLEcC. 3apOKICHHUE CENEKIUN U JoMecTuKanus. Yuenue H.
. BaBuioBa 0 1eHTpax MNPOMCXOKIEHUS U MHOrooOpas3usi KyJbTypHBIX pacTeHui. LleHTpbl
IIPOUCXOKJICHUSI JOMALIHUX KUBOTHBIX. COpT, MOpOoJIa, LITAMM.

CoBpeMeHHbIe METO/IbI ceeKIMi. MaccoBbIil U MHAMBUAYAIbHBIN OTOOPHI B CEJIEKLIUN
pacTeHui U KMBOTHBIX. OLlEHKAa DJKcTepbepa. bIM3KOPOACTBEHHOE CKpEIMBAaHUE —
uHOpuauHT. Yncras muHus. CKpenBaHue YMCTHIX JUHUH. ['erepo3uc, nnm rubpuanas cuia.
HepoxcTtBenHoe ckpemmBanue — ayropuauHr. OtmanéHHas ruOpuausanus U e€ yCIexH.
HckyccTBEHHBI MyTareHes M IMOJIyYEeHHE MOJIUIUIONA0B. JJOCTHIKEHUS CENEKIUU PACTEHUN,
KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHosorus kak oTpacib IPOU3BOACTBA. I'€HHas MH)KEHepHs. DTalbl CO3AaHUS
pexomOunanTHoit JIHK u Tpancrennsix opranm3moB. Kierounas unxenepus. Knetounsie
KYJIBTYpBL. MUuKpoKJIOHaIBHOE pa3MHOXKEHHUE pacTeHMIA. Kionuposanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO03AHCTBEHHBIX OPraHU3MOB. DKOJOTMYECKHE U ATUYECKUE
npo6JieMbl. 'MO — reHeTndecku MOAU(PULIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToprpersr: H. U. BaBunos, 1. B. Muuypus, I'. /. Kapneuenko, M. ®@. liBanoB.

Tabmunel U cxembl: kapra «L{eHTpbl NPOUCXOXKIEHUST U MHOrooOpasusi KyJbTYpHBIX
pacteHuii», «llopogel apoOMamHMX JKUBOTHBIX», «CopTra KyJbTYpPHBIX PAacTEHHII»,
«Otnanéunas rudpuausanus», «Paborel akamemuka M. ®. HBanoBay, «llommrmonausy,
«O06BexTl OMoTeXHOIOrMN», «KiieTouHble KyIbTypsl U KIOHUpOBaHUE», «KoHCTpynpoBaHue
U TIEPEHOC T'€HOB, XPOMOCOM).

OO0opynoBaHue: MyJISKH IUIOZ0B U KOPHEIIOA0B JUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenui, repdapuit «CesbCKOX0351iCTBEHHbBIE PACTEHUS .

JlabGopaTopHble 1 IpaKTHYeCKHe PadoThI:

Okckypenst «OCHOBHBIE METOJIbI M IOCTHXKEHHS! CEJIEKIIMN PACTEHUN U )KMBOTHBIX (HA
CEJIeKIIMOHHYIO CTaHIIHIO, INIEMEHHYIO (hepMy, COPTOMCIIBITATEIbHBIA Y4aCTOK, B TEIUIMYHOE
XO035IMCTBO, JJAOOPATOPHIO arpOYHUBEPCUTETA UM HAYYHOI'O LIEHTPA)».



11 KUIACC

Tema 1. DBoJIIOLMOHHAsA OHOJIOTHS.

[Ipennoceiku BOZHMKHOBEHUS 3BOJIIOIIMOHHONW TEOPHUH. DBONIOIMOHHAS TEOpUA U €€
MecTO B Ouosoruu. BiusiHue 3BOIIOIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTUHU U IPYTUX HAYK.

CeuzerenscTBa 3BOomoUMH. [laneoHTonOrn4eckue: MoOCae0BATEIbHOCTh MOSBICHUS
BUJIOB B TaJCOHTOJIOTMYECKON JIETONMHUCH, Tepexoanbie (opmbl. buoreorpaduueckue:
CXOJICTBO U pa3nnuue (ayH u (Jaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOACTBA U PA3IMUYUS SMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUUYECKHE: TOMOJIOTUYHBIE, AHAJIOTWYHbIEC, PYyIUMEHTAapHbIE OpraHbI,
aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX ITyTEH y BCEX OPraHNU3MOB.

OpomonuonHas teopust Y. JlapBuna. IIpennochiiku BO3ZHMKHOBEHMS JapBUHHU3MA.
JIBuKylMe CHUJIbl 3BOJIIOLMKM BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHUE IIpU
OrPaHUYEHHOCTH PECYpPCOB, HeolpenenéHHass U3MEHUYMBOCTh, OOpb0a 3a CYIIECTBOBAHMUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u e€ oCHOBHBIE TTOJIOKEHUSI.

Muxkpospomonus. [Tomynsanus kak eAMHUIA BUIA U 3BOJIOLHH.

JBrokymme cuibl (hakTOphl) SBOIOIMK BUJIOB B IIpHpoie. MyTallMOHHBIN TIpoIiece 1
KOMOMHATHBHAsT W3MEHYUBOCTH. [lomymsimuoHHBIE BONHBI M Apeid reHoB. M3omsuus u
MUTpaLus.

EctectBenHbIll 0TOOp — HampaBisronwii (gaktop 3Bomroruu. GOPMBI €CTECTBEHHOTO
orbopa.

ITprcnocoONeHHOCTh ~ OpPraHM3MOB  Kak  pe3yiabTaT  dBomouuu.  [Ipumepsl
MPUCITOCOOJIEHUH Y OpraHu3MoB. ApoMOp(h 036l U UM 0A AT TAIIIH.

Bun u BumooGpazoBanme. Kpurtepun Buma. OcHoBHBIE ()OPMBI BHI000pa30BAHUSA:
reorpa(u4eckoe, IK0JIOrHYECKOe.

Maxpossosmoniusa. @opMbl 3BOMOLUN: (PUIETUYECKAs, IUBEPreHTHAsl, KOHBEPreHTHasl,
napajuienbHas. HeoOpaTtumocTs 3BOIOLUN.

[IpoucxoxxaeHue OT  HeCHEeUMaIu3UpOBaHHbIX  npenkoB. [Iporpeccupyromas
crienuanu3anns. AJanTUBHAS paJualys.

JdemoHcTpanum:

[TopTpetsi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, O.
Iexkens, @. Mrosutep, A. H. CeBepiios.

Tabmuuer u cxembl: «Pa3BuTHE OpPraHMYEcKOro Mupa Ha 3emiie», «3apOonbllIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a CyIIECTBOBAHHE,
«EctectBenHbIil  0TOOP», «MHOroodpasue COpTOB pacTeHHit», «MHoroodopasme mnopon
KUBOTHBIX»,  «[lomymsaiun»,  «MyTalioHHasT  W3MEHYHUBOCTBY,  «ApOMOPGO3BI»,
«Umnoanantanumy», «O0Mmas nerenepanusy, «/Bmwkymue cuibl sBomonnny», «Kapra-cxema
Mapmipyta mytemectBust U. Jlapsunay, «bopbsba 3a cymectBoBanuey, «IIpucnocobieHHOCT
OpraHusmMoB», «I'eorpagudeckoe BU1000pa3oBaHue», « IKOJIOTMYECKOE BUJ000pa30BAHUEY .



OO6opynoBaHue: KOJUIEKIMSI HAaCEKOMBIX C pa3IMYHbIMM THUIIAMHM OKpacku, Habop
IJIO/10B U ceMsiH, KoyieKius «[Ipumepsl 3alMTHBIX TPUCIOCOOIEHHUH Y KUBOTHBIX», MOJIEIb
«OCHOBHBIE HAIpaBJICHUS 3BOJIIOLUNY», 00bEMHAsE Moneiab «CTpoeHHe TOJOBHOIO MO3Ta
IT03BOH OYHBIX».

buoreorpaguueckass kapra mupa, Komuiekuus «DopMbl COXpaHHOCTH MCKOMAEMbIX
JKUBOTHBIX M pacTeHHil», Moaenp anmuukamus «llepekpéct Xpomocomy», BIaXHbIE
npenapathbl «Pa3Butue Hacekomoro», «Pa3Bute narymku», Mukpomnpenapar «/pozoduman
(HOpMa, MyTaruu GOpPMBI KPBUTEEB U OKPACKHU Tela).

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

JlabopartopHas pabota Ne 1. «CpaBHEeHHE BUIOB IO MOP(HOJIOTHYECKOMY KPUTEPHIO).

JlaGoparopHass paGota Ne 2. «OmnucaHue NPUCHOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOI'O XapaKTepa.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHeE KU3HU Ha 3emuie.

JloHay4dHbple  IpEACTAaBIECHHUS O 3apOXKIAEHUM O KU3HH. HaydHble  TrHIoressl
BO3HUKHOBEHMS JKM3HM Ha 3emije: aOuoreHe3 M mNaHclnepMus. XUMUYECKas HBOJIOLHUA.
AOHOreHHbI CHHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPraHWYEeCKUX. ODKCIEPUMEHTAJIbHOE
MOJATBEP)KIEHUE XUMHUYECKOM 3Bomouuu. HauvambHble 3Tambl OMOJIOTMYECKOM 3BOJIOLMH.
l'unoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp U  BO3HHMKHOBEHHE
npotokieTku. [lepBble kieTkn M ux 3Boonus. @opMUpPOBaHME OCHOBHBIX T'PYII >KMBBIX
OpPraHU3MOB.

Pa3Butue xu3Hu Ha 3emie no spam U mnepuoxam. Karapxeill. Apxelckas u
nporepo3oiickas 3pbl. Ilaneo3oiickas »pa u e€ mepuoibl: KeMOpHIICKUI, OpJOBUKCKHUMA,
CUJIyPUMCKHN, 1I€BOHCKHI, KAMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa 1 €€ epuoabl: TPHACOBBIM, FOPCKUIM, MEJIOBOM.

KaitHo30licKas 3pa U €€ MeprOobl: 1aJIe0r eHOBBIN, HEOT €HOBBINM, AHTPOIIOT€HOBBII.

XapakTeprucTiuka KJIMMaTa U T€0JIOTHUecKuX mporeccoB. OCHOBHBIE ATaIlbl 3BOMIOLUHT
pPacTUTEIBHOIO U KUBOTHOIO MHUpa. ApoMopdo3bl y pacTeHuil M >kUBOTHBIX. [losiBiieHMeE,
pacuBeT ¥ BBIMMpPaHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema  OpraHMYecKOro Mupa Kak  OTpakeHue 3Boouuu. (OCHOBHBIE
CUCTEMAaTU4ECKUE IPYIIIBI OPraHU3MOB.

OBOMIOIMS  YesoBeKa. AHTPONOJOrMSl Kak Hayka. Pa3BuTue IpencTaBleHUH O
IIPOUCXOKJIECHUH 4eJoBeKa. Meronsl u3ydeHMs aHTpornoreHesa. CXOACTBa M pa3ymyus
YeJIOBEKa U )KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHHUE YEJIOBEKa.

JBwxynme cunbl ((akToppl) aHTpomorenesa. HacneacTBeHHas HM3MEHYHBOCTh U
€CTecTBeHHBbI 0TOOp. OOIIecTBEHHBI 00pa3 JKU3HHW, H3TOTOBJICHUE OpPYAMH TpyIa,
MBIIILJIEHUE, PEYb.

OcHOBHbBIE CTa UM U BETBU HBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKU, YeIOBEK yMEbIii,
UYenosek mnpsamoxondammii, YenoBek HeaHaepranbckuil, YemnoBek pazyMHblid. Haxomxu
HCKONIAaE€MBbIX OCTaTKOB, BpEMs CYIIECTBOBaHMs, O0JACTb pPAaCHPOCTPAaHEHHUs, OOBEM
rOJIOBHOTO MO3ra, 00pa3 JKU3HHU, OPYIHUS.

Yenoseueckue pacel. OCHOBHBIE OOJBIIINE PACHl: eBPOINIeOUIHAS (E€Bpa3HiicKas), Herpo-
aBcTpasioujHas (PKBaTOpHalbHasi), MOHIOJIOMJHAsA (a3UaTcKo-aMepuKaHcKas). YepTsl



MIPUCIIOCOOIEHHOCTH MPEACTaBUTENEH YEIOBEYECKUX pac K YCIOBUSM CYLIECTBOBAHUS.
EnuncrBo uenoseueckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Penn, JI. [Tactep, A. Y. Onapun, C. Musuiep, I'. FOpwu, Y. JapBus.

Tabmumel u  cxembl: «Bo3nukHoBenne ConHeuHoM  cUCTeMBD», «Pa3BuTtie
opraHnyeckoro mMupa», «PactutenbHas kietka», « KuBotHas kietka», «l[Ipokapuoruueckas
KeTka», «CoBpeMeHHasi CUCTeMa OpraHUYecKoro Mupa», «CpaBHeHHE aHATOMHUYECKUX YepT
CTPOEHHUSI  YeJlOBeKa W  4YEeJOBEKOOOpa3HbIX  00E3bsHY, «OCcHOBHBIE ~ MecTa
MAJIEOHTOJIOIrMUYECKUX HAXOAO0K IMPEIKOB COBPEMEHHOIO UE€JIOBEKA», «JlpeBHEHIIME JHOAN»,
«/IpeBHue moaun», «llepBpie COBpeMEHHBIE TIOAN», «HeI0BEYECKUE pach».

Oo6opynoBanne: myispku  «l[Ipoucxoxaenne uvesnoBeka» (OHOCThI aBCTpaJIONUTEKA,
MUTEKAHTPONa, HeaHJAepTaiblla, KPOMAHbOHIA), CIENKH WM H300paKEHUs] KaMEHHBIX
OpyIuil IepBOOBITHOTO YeNoBeKa (KaMHU -4OIIIephl, pyOuIIa, ckpediia), Te0XpOHOIOrHUECcKast
TabynIa, KoJuteKusa «@opMbl COXPaHHOCTH M CKOMAEMbIX )KUBOTHBIX M PACTEHU Y.

JlaGopaTopHble 1 MpaKTHYecKHe PadoThI:

[Ipaktuueckas padora Ne 1. «/3ydeHne uckonaeMbIx OCTaTKOB PaCTEHUN U JKUBOTHBIX
B KOJUTCKITUSX ).

DKCKypcust «IBOJIONMS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayYHBIN
WM KpaeBeauecKuil myseil).

Tema 3. Opranu3Mbl U OKPYKAKOIIAS Ccpeaa.

DKoJorvs Kak Hayka. 3aJadyd M pasliefbl SKOJOTUHU. MEeTolbl 3KOJIOTMYECKHX
UCCJIEJOBAHUN. DKOJOIMUECKOE MUPOBO33PEHIE COBPEMEHHOIO YETIOBEKA.

Cpensl  oOWTaHMsT ~ OPraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IIOYBEHHad,
BHYTPUOPraHU3MEHHAas.

Okonorunueckue akropsl. Knaccudukanus sxonornaeckux GakTopoB: aOMOTHYECKHE,
OMOTHYECKHE M aHTPOIOTeHHBIE. J{eficTBHE 3KOIOrnuecKnX (PakTOpOB HA OPTaHU3MBI.

AbuoTtndyeckue (GakTOpBl: CBET, TeMIIEpaTypa, BIAXHOCTb. DOTONEPHOIN3M.
[IpucniocobneHust opraHu3MoB K JeWCTBHIO aOuoTuueckux (akropoB. buonornueckue
PUTMBI.

buotnueckue ¢aktopsl. Buasl OMOTHYECKHMX B3aMMOACHCTBUN: KOHKYPEHIIHS,
XMIIHUYECTBO, cuMOMO3 u ero Qopmbl. Ilapasutusm, Koomepanusi, MYTyaJu3M,
KOMMeEHCaJIU3M (KBapTHPAaHCTBO, HaxJIEOHUYECTBO). AMEHCAJIM3M, HEUTpanu3M. 3HauEeHUE
OMOTHYECKMX  B3aUMOJCHCTBHI JJIi CYIIECTBOBAHHS OPraHM3MOB B  IPUPOIHBIX
coo01IecTBax.

DKOJIOTUYECKUE XapaKTePUCTUKU Monyasiuid. OCHOBHBIE IMOKa3aTeNd MNOMYJISLUN:
YUCJIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTh, HPHUPOCT, MHUTpanus. JuHamuka
YUCJIIEHHOCTHU MOMYJISALUU U €€ PeryJisiLus.

JdemoncTpanum:

[Hoptpetsi: A. 'ymGoabat, K. ®@. Pynbe, O. I'ekkens.

Tabmuubslt u cxembl: kapta «lIpupognbsie 30HBI 3emmm», «Cpenbl oOUTaHUS
opranuzMoBy», «®Potonepuoanszm», «llonmymnsuumy, «3aKOHOMEPHOCTH POCTa UYHUCIEHHOCTH
norysiuu nHQy30pun-Ty penbkm», «[TunieBsie memm.



JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

JlabopaTtopHast padota Ne 3. «Mopdonoruueckne 0COOCHHOCTH PAaCTEHUU M3 Pa3HBIX
MeCT OOUTaHHS.

JlaboparopHas padora Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTUE UEPEHKOB KOJIEYCay.

[Tpaktnueckas pabota Ne 2. «lloacuér mIOTHOCTM NOMYJSIIMHM pPa3HBIX BUIOB
pacTeHuiny.

Tema 4. CoobmecTBa M 3K0JI0THYECKHE CHCTEMBI.

CooOmiectBo  opranuzmMoB — OuoreHo3. CTpykTypbl OuoleHo3a: BHIOBaf,
MPOCTPaHCTBEHHAs, Tpouueckas (mumesas). Buasi-nomuHanTel. CBsi3u B OHOIIEHO3E.

Dkonorudeckue cucteMbl (dKocucreMbl). [ToHsTHE 00 3KOCHMCTEME M OHOTEeOIeHO3e.
@OyHKLINOHAJIBHbIE KOMIIOHEHTBI S3KOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTbHI, PEAYLEHTHI.
KpyroBopot BelecTB M MOTOK 3HEPruUM B 3Kocucteme. Tpoduueckue (MUIIEBBIE) YPOBHU
skocucTteMbl. [IumeBple nenu u cetd. OCHOBHBIE IOKa3aTeNINM HSKOCHUCTEMBI: OuoMmacca,
MPOAYKLHS. DKOJIOTMYECKUE NMUPaMUJbl: MPOIYKLUHU, YUCIEHHOCTH, OnomMaccel. CBolicTBa
9KOCHCTEM: YCTOMUHUBOCTh, CAMOpEryJisiius, pa3sutue. CyKueccus.

IIpupoaHble KOCHCTEMBI. ODKOCHUCTEMBI O03€p M PEK. JKOCHUCTEMA XBOHHOIO WU
LIMPOKOJIMCTBEHHOI O JIECa.

AHTpONOreHHbIE IKOCUCTEMBI. ATpOIKOCUCTEMBI. Y pboskocucTeMbl. buosoruueckoe u
XO03sIICTBEHHOE 3HAUE€HUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpa3ue  kak  Qaktop  ycToiiumBocTH  dKkocucteM.  CoxpaHeHue
OHMOJIOrHYeCcKOro pasHoo0pa3us Ha 3eme.

VYuenue B. W. Bepranckoro o 6uochepe. ['panuiibl, coctaB u cTpykrypa Omochepsl.
XKusoe BemectBo u ero ¢pyHknun. OcodeHHOCTH OHOChEephl Kak TII00aTbHON KOCHCTEMBI.
JlnHaMHUecKoe paBHOBECHE M 0OpaTHas CBsA3b B Omocdepe.

KpyroBopoThl BemecTB U OMOreOXMMHUYECKHE LMKIJIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuectBO B Oumocdepe 3emnu. AHTpoONOreHHble HU3MEHEHUss B Ouocdepe.
['mobasibHBIE HKOIOTUYECKUE TTPOOITIEMBI.

CocymiectBoBaHue npupoAbl M yenoBedecTBa. CoxpaHeHHe Ouopa3zHoOOpas3usi Kak
OCHOBa ycroiiuuBocTd Ouocheppl. OCHOBa palMOHAIBHOI'O YIpPaBICHUS HPUPOIHBIMU
pecypcaMy U UX UCHOJIb30BaHue. JJocTHkeHNs: OMOJIOTUH U OXpaHa IPUPOJIBIL.

JdeMoHcTpanuum:

[TopTpetsi: A. JIxx. Tenciu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuer u cxembl: «llumessie wuenu», «buolEHO3: coCTaB W CTPYKTypay,
«[Ipuponnsie coobmecTBay, «llenu mutanusy, «IKonorudeckas nupamuaay, «buocdepa u
YeJIOBEeK», «JKOCHUCTeMa IIHPOKOIMCTBEHHOrO Jieca», «IKOCHCTEMa XBOMHOrO Jecay,
«buoneno3 Bomoéma», «ArporeHos», «lIpumepHble aHTPONOreHHbIE BO3JICHCTBUS Ha
npupony», «BaxHellne UCTOUHUKU 3arpsi3HEHUsI BO3/yXa M T'PYHTOBBIX BOI», «IlouBa —
BaXKHeHImas coctaBisitomas omochepsr», «Paktopsl aerpamanuu mouBy», «l[lapHUKOBBIN
abdexT», «DakTopel PAIMOAKTUBHOTO 3arpsi3sHeHust Ouocdepbr», «OO0mas cTpykrypa
ouocdeps», «PacmpocTpanenue xuzHu B Ouochepe», «O30HOBBIA dkpaH Ouocdeps»,
«Kpyrosopot yriepozaa B 6nochepe», «KpyropBopor a3ora B mpupoe».



O6opynoBanue:  Mopaenb-anuMkanus  «TunuyHele  OMOLEHO3Bl»,  repOapuil
«PacturenpHble cooOumiectBay, kouiekuuu «buoneHos», «Bpeaurenn BakHeHIMX
CEJIbCKOXO3SIICTBEHHBIX KYJBTYp», TepOapuu U KOJUIEKIMM pPACTEHUH M IKUBOTHBIX,
MpUHAJUIeKAIINEe K Pa3HbIM JKOJIOTMYECKUM TrpylnaM oaHoro Bujaa, Kpachas kHura
Poccuiickoit ®enepaunu, H300pakeHUS OXpAaHAEMBIX BHUIOB pPACTEHUH M KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 BUOJIOTN HA
BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiuBaITCAd TpeOOBaHUS K pe3yjibTaTaM OCBOEHUS
00y4aroIMMHCS POTPaMM CpPEIHEro o01Iero oopa3oBaHus: TMYHOCTHBIM, METANIPEAMETHBIM
" NpECAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B crpykType IMYHOCTHBIX PE3YIBTATOB OCBOCHHMS mpeaMeTa «buonorus BbIAEIEHBI
CIIEAYIOIME COCTaBISIOLIME: OCO3HAHUE OOYYAIOLUMMUCS POCCHUHCKOM Ipa)kaaHCKON
WUJICHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOMNPEAECIEHUIO,
HaJM4ie MOTHUBAIMM K OOY4YEHHIO OWOJOrMH, IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX
yOexXIeHUuN JMYHOCTH Ha OCHOBE KIIIOUEBBIX IEHHOCTEH M HMCTOPUYECKUX TPaAUIUI
pa3BUTHS  OMOJNOTMYECKOTO0 3HAHUS, TOTOBHOCTh H  CIIOCOOHOCTh  OOYy4YarOIIUXCS
PYKOBOJICTBOBAaTbCSI B CBOEM JIEATEIBHOCTH I[€HHOCTHO-CMBICJIOBBIMU YCTaHOBKaMHU,
MNPUCYIIUMU  CHCTEME  OHMOJIOTHYECKOTO  00pa3oBaHUSs, HAIMYUE  DKOJOTHYECKOT O
MPaBOCO3HAHUS, CTIOCOOHOCTH CTaBUThH IEJIA U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «bHOOrus» AOCTUTatoTCs B €IHMHCTBE
y4eOHOH ¥ BOCITUTATENLHOMN ESTENbHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMHI POCCUN CKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMU U JYyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMM, IPUHATHIMHU
B O0LIECTBE MpaBUIaMU U HOPMaMU MOBEJEHUS U CITIOCOOCTBYIOT IIPOLIECCaM CaAMOINO3HAHUS,
CaMOBOCIIMTaHUS U CAMOPA3BUTHSI, Pa3BUTHUSI BHYTPEHHEW MO3ULIUH JIMYHOCTH, NATPUOTU3MA,
YBaXKEHHS K 3aKOHY U IPABOIOPSAIAKY, YEIOBEKY TPY/Ja U CTAPLIEMY ITOKOJIEHHIO, B3AUMHOIO
yBaXXEHUS, OEpEeKHOro OTHOIIEHMS K KYJIbTYPHOMY HAaClIeAMI0 U  TPaAUIUsAM
MHOT'OHallMOHaJIbHOro Hapoaa Poccuiickoit denepanniu, pUpoOIE U OKPYKAKOLIEH Cpee.

JImuHOCTHBIE pE3yNbTaThl OCBOEHUS yueOHOro mnpeaMera «buomorus» TOJKHBI
OoTpa)kaThb TOTOBHOCTb U CIIOCOOHOCTH OOYUYaIOIIUXCS PYKOBOJICTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEN MO3MUMENA JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHUEHTAlMil, IO3UTHUBHBIX
BHYTPEHHHX YOEXIEHUN, COOTBETCTBYIOIIUX TPATULIUOHHBIM IIEHHOCTSM POCCHICKOTO
00IIECTBA, PACHIMPEHUE )KU3HEHHOTO OMBITA M OMbITA JEATEILHOCTH B MPOIECCe pean3aliuu
OCHOBHBIX HallPaBJICHUI BOCIUTATEIbHON JIESITEIbHOCTH, B TOM YU CJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMSA:

cOPMUPOBAHHOCTh TPAKIAHCKOW TMO3ULIMU OOydYaromierocs Kak aKTHUBHOTO U
OTBETCTBEHHOT0 YJIeHA POCCUIICKOTO O0IIEeCTBa;

OCO3HAHUE CBOMX KOHCTUTYLHMOHHBIX TpPaB M OOS3aHHOCTEH, yBaKeHHWE 3aKOHA H
MIPaBOMNOPAIKA;

TOTOBHOCTh K COBMECTHOH TBOPUECKOH [EATEIbHOCTH TPH CO3JaHUU Yy4eOHBIX
MPOEKTOB, PEIICHUH YYEOHBIX W TO3HABATENbHBIX 3a/a4, BBHIMOJIHEHWH OHOIOTHYECKHIX
9KCIIEPUMEHTOB;

CIOCOOHOCTh OMPENEsATh COOCTBEHHYIO MO3MIIMIO IO OTHOIIEHHIO K SIBIICHUSM
COBPEMEHHOMU KU3HU U OOBICHITH €€;



YyMEHUE YYHUTHIBATH B CBOMX JICUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIOJIEH C pa3HbIMU YOEXKIEHUSMHU, KYJIbTYPHBIMH IICHHOCTSAMH U
COLIMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TPOIECCE COBMECTHOI'O BBIMOJHEHUS Y4YEOHBIX,
MO3HABATEJIbHBIX MU HCCIIEIOBATENbCKUX 3aJlad, YBAXXUTEIBHOI'O OTHOIIEHUS K MHEHHIO
OIITOHEHTOB MIPH 00CYKJIEHUU CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COIEPIKAHMUS,

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOMN JEATEIBbHOCTH

2) NaTPHOTHYECKOI0 BOCIIMTAHMSA:

C()OPMUPOBAHHOCTb  POCCHUMCKONM  TIpaKIAaHCKOW HMAEHTUYHOCTH, MAaTPUOTU3MA,
YBaXKEHHS K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH Iepen PonuHON, ropaoCcTH 3a CBOM
Kpaii, cBOI0 PoninHy, CBOW SI3BIK M KYJIbTYPY, HPOILLIOE U HACTOALIEE MHOTOHALIMOHAJIBHOT O
Hapozaa Poccun;

LEHHOCTHOE OTHOUIEHWE K MPUPOAHOMY HACIEAUI0 W NaMSITHUKAM [PUPObI,
JOCTHKEHUSIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIGHUBATh BKJIAJ, POCCHMCKUX YUYEHBIX B CTAHOBIICHHE U DPAa3BUTHE
OMonorMy, TMOHUMAHUSA 3HAYCHUS OMOJOTMHM B TO3HAHWU 3aKOHOB MPHUPOIBI, B KU3HU
YeJIOBEKa M COBPEMEHHOI'0 00IIIeCTBA;

uaeiiHas  yOeXKIEHHOCTh, TOTOBHOCTh K CiIyXeHHI0O u 3ammute OredecTsa,
OTBETCTBEHHOCTH 3a €ro Cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME TYXOBHBIX LIEHHOCTEW POCCUICKOr0 HApPOIa;

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STHUYECKOT'0 TOBE/ICHNUS;

CIOCOOHOCTh ~ OIIEHMBATh CUTyallMl0 W NPUHUMATb OCO3HAHHBIE pEIICHHS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIJIa B TOCTPOEHUE YCTOMYUBOTO OYIYILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJIUTENSIM, CO3JAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O MPHUHATUS LIEHHOCTEH CEMEMHOM >XKU3HM B COOTBETCTBUU C TpaguLUSIMU
HaponoB Poccuu;

4) 3¢TeTHYeCKOr0 BOCIIUTAHUSA:

ACTETHMYECKOE OTHOIIEHHWE K MHPY, BKIIOYas JCTETUKY ObITa, HAy4HOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHUE 3MOLMOHAJILHOI' O BO3JECHCTBUS JKUBOM NPUPOJIBI U €€ HEHHOCTH

TFOTOBHOCTb K CaMOBBIPDA)KEHHUIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMJIEHUE IPOSBIISTH
KauyecTBa TBOPYECKOM JTMYHOCTH;

5) ¢usuvyeckoro BocnuTaHUA, GOPMHMPOBAHUS KYJbTYPbl 310POBbS H
IMOIMOHAJBHOIO 0J1ATOTOJIy U :

NMOHMMaHWE W peajm3alus 3J0pOBOro M 0Oe30macHoro obOpasa >KU3HH (3M0pOBOE
MUTaHUE, COOJIIOJIEHNE TUTUEHNYECKUX MPAaBUII U HOPM, COaTaHCUPOBAHHBINA PEXUM 3aHITHI
U OTAbIXa, peryispHas Qusnueckas aKTHBHOCTh), OEpPEKHOro, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHYECKOMY 3JI0POBBIO;

MOHWMAaHWE [EHHOCTU TMpaBWI HWHAMBUAYAIFHOTO W KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUAX, YTPOKAKOIIMX 3I0POBBIO U KU3HU JIIOJEH;



OCO3HAHUE MOCJIEICTBUN U HENPUATUS BPEIHbIX NPUBbIYEK (YHOTpeOJEHHUS aIKOros,
HapKOTUKOB, KypeHus);

6) Tpy10BOT0 BOCIIMTAHUSA:

TOTOBHOCTb K TPYZlY, OCO3HAHUE LIEHHOCTU MacTepCTBa, TPYA0II00HE;

FOTOBHOCTh K AQKTUBHOM  JIEATEIbHOCTH  TEXHOJIOTMYECKOW U  COLMAIBHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, IIAHUPOBATh M CAMOCTOSITEIILHO BBIMOJIHATD
TaKylo J1eSITeIbHOCTD;

MHTEpEC K pa3IndHbIM cepam npodeccHoHaIbHON eI TeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAaHHBIA BBIOOp Oymymield mpodeccun M pPeann30BBIBATE COOCTBEHHBIC XH3HEHHBIE
IIJIaHBbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO M CaM000pa30BaHUIO Ha MPOTAKEHUU BCEI
KHU3HU;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUS:

HKOJIOTUYECKU 1€1€CO00pa3HOE OTHOLIEHHE K IPUPOJIE KAaK HCTOYHHKY >KU3HM Ha
3emiie, OCHOBE €€ CyLIECTBOBAHUS,

MOBBIIIEHUE YPOBHS HKOJIOIMUECKON KYyJbTYpbl: IPUOOPETEHUE ONbITA IIAHUPOBAHUS
MIOCTYIIKOB U OILI€HKU X BO3MOXKHBIX ITOCIIEACTBUM JJIs1 OKPY’KaIOLIEH Cpebl;

0CO3HaHUE II100aIbHOI0 XapakTepa SKOJIOrHYECKUX Mpo0JieM U MyTel UX pelIeHus;

CIOCOOHOCTh MCIHOJb30BaTh IpUOOpeTacMble MPH H3YYEHUU OHOJOTMU 3HAHUSA HU
YMEHHS IIpU pEUIEHUU MpoOJEM, CBSI3aHHBIX C PaLMOHAIBHBIM IIPUPOAOINOJIB30BAHUEM
(coOmroieHue MmpaBWIl MOBEACHUSI B IPUPO/IE, HANPABJIEHHBIX HA COXpaHEHHE PaBHOBECUS B
IKOCHCTEMaX, OXpaHy BUIOB, SKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAIIUX BpPEll OKPYKAIOILIEH NPUPOLHOM cpele,
yMEHHE IIPOrHO3UPOBATH HeOJIaronpusITHBIE IKOJIOTUYECKUE MIOCJIEICTBUS
MPEAINPUHUMAEMBIX IEHCTBUM U NIPEJOTBPAILATD UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOI'O MBIINUICHHS, IKOJOTHMYECKONW KYJIbTYphl, OIBITA
NESITEIbHOCTH  3KOJIOTUYECKOW HAIpPaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMHU B
[103HaBATEJIbHOM, KOMMYHHMKaTUBHOM M COLMAJIbHOM IMpPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MIPaKTUYECKOM IeATENbHOCTH 3KOJIOrM4E€CKON HalpaBIeHHOCTH;

8) neHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKM M OOIIECTBEHHOM IpPaKTUKH, OCHOBAHHOI'O Ha JHAJOre KYJBTYp,
CIIOCOOCTBYIOIIIEr0 OCO3HAHUIO CBOEI'0 MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHHUE  A3BIKOBOM M  4YMTATEIbCKOM KYJIbTYpbl Kak CpEICTBa
B3aUMOJECHCTBUS MEXY JIIOJIbMU U IIO3HAHMSI MUPa;

NOHUMaHMe crenu(ukr OMOJOrMM Kak HayKH, OCO3HaHMs €€ poiu B (GOPMHUPOBAHUU
pallMOHAJIBHOIO HAyYHOIO MBILUIEHUS, CO3JaHUU LEJOCTHOIO IPEICTABJIECHUS 00
OKpYXarolleM MHpe KaK O E€AMHCTBE IPHPOJbI, YeJOBeKa M OO0IIecTBa, B IO3HAHUU
MPUPOAHBIX 3aKOHOMEPHOCTEH U PELICHUH MPOOJIeM COXpaHEHUs IPUPOAHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAYUMOCTH OMOJOTMM Ul COBPEMEHHOW IMBUIIM3ALUU:
obecriedeHUs] HOBOTO  YPOBHS  pPa3BUTHS  MEIHMIMHBL, CO3JaHHE  IEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX PelIaTh pecypcHbIe MPOOIeMbl Pa3BUTHS YEIOBEUYECTBA, TOMCKA



MyTe BBIXOJA M3 TI00AJNLHBIX HKOJOTHYECKUX MpoOJieM U oOecnedeHus Inepexona K
YCTOMYMBOMY Ppa3BUTHIO, PpAlMOHAJIbHOMY HCIIOJb30BAaHUIO MPUPOJHBIX PECYPCOB U
(OpMUPOBAHUIO HOBBIX CTaHAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OMOJOTMYECKUX 3HAHUN B LENAX IOBBIIICHUS
o0mieil  KyJbTypbl, €CTECTBEHHO-HAYyYHOW TPAaMOTHOCTH, KaK COCTaBHOW  4YacCTH
(YHKIMOHAJIBHON TPAaMOTHOCTH 00yYaronumxcs, GopMUpyeMoi TPy U3Yy4eHUU ONOJIOTUH;

MOHMMaHHE CYHUIHOCTH METOJO0B MO3HAHMS, UCHOJIb3YyEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIOJIb30BaTh IOIy4YaeMble 3HAHUSA U1 aHaiau3a U OOBSICHEHMs SIBJICHUMN
OKPY’KaIOIIEro MUpa M MPOUCXOIALIMX B HEM M3MEHEHUI, yMEHHE J1eJlaTh 00OCHOBaHHbBIE
3aKIIIOYEHUS] Ha OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCA TAaHHBIX C IEJBI0 IMOJNyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIONb30BaTh OMOJIOIMYECKME 3HAHUS JJIs PELIeHUS
po0JIeEM B peajIbHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOH J1€SITEIbHOCTH, TOTOBHOCTbh OCYIIECTBIISITH POEKTHYIO
U MCCIIEI0BATENbCKYIO 1EATENbHOCTh UHINBUIyalIbHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENPEPHIBHOMY 00pa30BaHUIO M caMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUH IO OHOJOTMM B COOTBETCTBUU C HKU3HEHHBIMU
MOTPEOHOCTSIMH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MerTanpenMeTHbIe pe3ynbTaThl OCBOSHHsI ydeOHOro npeamera «bronaorusy BKIIOYA0T:
3HauYUMbIe s (OPMUPOBAHUS MHUPOBO33PEHUS OOYyUYAIONMXCS MEXKIUCIUTIIIHHAPHBIC
(MexnpenqMeTHbIe) O0IIeHayYHbIE TOHSITHS, OTPAXKAIOIIUE IIETIOCTHOCTh HAYYHOW KapTHUHBI
MHUpa ¥ CHEHU(PUKY METOJOB MMO3HAHUS, UCIOIB3YEMbIX B €CTECTBECHHBIX HayKax (BEIIECTBO,
SHEprus, sBICHUE, ITPOIECC, CUCTEMa, HAYYHBIN (DaKT, TPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHUs, HCCIIEe0BaHUE, HAOJIIOJEHUE, W3MEpPEHHE, DOSKCIEPUMEHT U JApYTuXx),
yYHHUBEpCaJbHbIC YIeOHbIE eHCTBUS (TO3HABATEIbHBIC, KOMMYHUKATUBHEIC, PETYIJIITUBHEIE),
obecrneunBaromue (GopMupoBaHUEe (YHKUMOHAIBHOM TI'PaMOTHOCTM M COLMAJIbHOU
KOMIIETEHIIMH OOYyYaoIIUXCsA, CIHOCOOHOCTh OOYYalOIIUXCsl MCIOJIb30BaTh OCBOEHHBIE
MEXTUCITUTIIMHAPHBIC, MUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAIbHBIC YICOHBIC JICHCTBUS B
ITO3HABATEJILHOM U COLMAIIBHOM ITPAKTHUKE.

MerTanpenMeTHble pe3yNbTaThl OCBOCHUS MPOrPaMMBI CPEIHEro o0LIero oopa3oBaHus
JOJKHBI OTPaXKaTh:

OBi1aieHHe YHUBEPCATbHBIMH Y4eOHBIMH N03HABATEJIbHBIMU /1€HiCTBUAMU:

1) 6a3oBbIe JJOrHYecKHe TeHCTBHUS:

CaMOCTOSTENFHO (OPMYIUPOBATh U AKTyalU3UpPOBaATh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIONBh30BaTh MpPU OCBOCHUM 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHau3a,
CHHTE3a, CpPaBHEHUs, KJACCH(PHUKAIUU, 000OIIEHUS), PACKpPBIBATH CMBICT OHOIOTHUYECKUX
MOHATUH (BBIACNATh WX XapaKTEepHbIE NPU3HAKH, YCTAaHABIUBATH CBS3M C JAPYTHUMHU
MTOHATHSIMU);



OIpeneNnsaTh LeNU JeATENbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX JOCTHXKEHMUS,
COOTHOCHUTH PEe3yJbTaThl IEATEIbHOCTH C IOCTABJIEHHBIMU 1IEJISIMU;

UCMOJIb30BaTh OMOJIOrHMYECKUEe MOHITUS JJIsl OObSICHEHUs (PAKTOB M SIBJICHUM >KHUBOM
IIPUPOJIBL;

CTPOHUTH JIOTUYECKHE pacCyXAeHus (MHIYKTHUBHBIE, IEIYKTUBHBIC, 110 aHAJIOTUN),
BBISIBJISITH  3aKOHOMEPHOCTM M IPOTUBOPEYUS B pacCMaTPUBAEMBIX  SIBJICHHSIX,
(GbopMyTHUpPOBaTh BBIBOJIBI U 3aKIIIOY CHUS;

IIPUMEHATh CXEMHO-MOJIEIbHbBIE CPENCTBA JJIs NIPECTaBICHUS CYIIECTBEHHBIX CBS3EH
U OTHOLIEHWH B M3ydaeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUH pPA3HOIO
pozia, BBISBJIICHHBIX B Pa3JIMUHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThiBaTh IUIAH pelieHuss MpoOjemMbl ¢ y4ETOM aHajaM3a HMEIOLIUXCS
MaTepualbHbIX U HEMaTepUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OL[EHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM,
OLIEHUBATh PUCKU MTOCIEACTBUM A€ TENbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PAa0OTy B YCIOBHUSX pPEAJLHOrO, BUPTYaJbHOI'O H
KOMOMHHUPOBAHHOI'O B3aUMO/IEH CTBUS;

pa3BUBATh KPEATUBHOE MBILIJICHUE IIPU PEILIEHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCTeI0BATENbCKHE TeHCTBHSA:

BJIaJIETh HaBBIKAMHM  y4e€OHO-MCCIEOBAaTENIbCKOM M IMPOEKTHON  J1€ATeIbHOCTH,
HaBBIKAMU pa3pellieHusi MpodiieM, CHOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
IIOMCKY METOAOB PpEUICHHUs] MNpaKTHUYECKUX 3a7ad, NPUMEHEHHUIO pa3JIMUHBIX METO/I0B
MIO3HAHUS;

UCIOJb30BaTh Pa3IMYHbIE BHUJbI ACSITEIBHOCTU IO IMOJyYEHUIO HOBOTO 3HAHMS, €ro
UHTEPIPETALNHN, TPEOOPA30OBAHNIO U IPUMEHEHHIO B YUEOHBIX CUTYallUsAX, B TOM YHUCIIE NpU
CO3JJaHUH YYEOHBIX U COIUANIBHBIX POEKTOB;

(dopMUpOBaTh Hay4dHBIH TUI MBILIUIEHUS, BJAAETh HAyYHOW TEPMHUHOJIOTHEH,
KIIIOYEBBIMU MTOHATUAMHU U METOJAMU;

CTaBUTH U (POPMYJIHPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaATENbHOMN ESITENbHOCTH U
KU3HEHHBIX CUTYyalUsX;

BBISBJIATh NPUYMHHO-CJIEICTBEHHBIE CBSI3M U aKTyaJM3UpOBATh 3ajady, BbIABUIATh
TUIOTE3y €€ pEelIeHMs, HAaXOAUTb apryMEHTbI I JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHI,
3aJ1aBaTh apaMeTpbl U KPUTEPUU PEILIECHUS;

aHAJIM3UPOBATh IIOJyYEHHBIE B XOZE pEIICHUs 3aJauyd pPe3yJbTaThl, KPUTHUUYECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh NPHOOPETEHHBIN OIBIT;

OCYILECTBIIATH LI€JICHANIPABIICHHBIN MTOMCK MEPEHOCa CPEACTB U CIOCO0O0B JeiiCTBUA B
podeCCHOHANILHYIO Cpeay;

yMETb MEPEHOCUTh 3HAHUSA B I[I03HABATEIbHYIO U IPAKTHYECKYIO 00JIacTH
KHU3HENEATEIbHOCTH;

YMETh HHTEIPHPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX IPEAMETOB;

BBIIBUTAaTh HOBBIE WJEU, NMpENIaraTb OPUIMHAJIBHBIE MOAXOAbI M PELICHUS, CTABUTH
poOJIeMbI U 3a71auu, JOMYyCKAIOIINE aJIbTEePHATUBHBIC PELICHUS.



3) padora ¢ uH(popmManueii:

OpPUEHTUPOBATHCS B PA3IMUHBIX HCTOYHUKAX WHPOPMALINH (TEKCTE y4eOHOT0 oCcoOus,
HAay4yHO-TIONMYJISIPHON  juTepaType, OHOJIOTMYECKUX  CJIOBapiX UM  CHPABOYHHUKAX,
KOMIIBIOTEpHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIM3UpoBaTh MH(MOPMALUIO pPa3IHMUHBIX
BUJIOB U (opM MpeacTaBieHUs, KPUTUYECKH OIEHHBaThb €€ JOCTOBEPHOCTb U
HENpPOTUBOPEUHBOCTb;

bopMynHpoOBaTh 3aMpoChl U MPUMEHSATh pa3lIUyHble METOABI MPH MOHUCKE U OTOOpe
Ononornueckoi HHPpOpMaIUK, HEOOXOAMMOU ISl BBIMTOJTHEHHS YIeOHBIX 337124,

MPUOOPETATH OIBIT UCIOJIb30BaHUS UH(POPMAIITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIIOJIb30BAHMSI Pa3IMUHBIX IIOM CKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (QOpMY IpelcTaBiIeHUs OUOJIOrHYEeCKOM
nHpopMmaluu (cxemsl, rpauKu, 11arpaMMsbl, TaOJIUIbL, PUCYHKU U IPYTOE);

UCIOJb30BaTh HAayUHBIM SI3bIK B KauyeCTBE CpEACTBa NpU paboTe ¢ OMOJOrH4ecKou
uH(popMaIueit: NPUMEHATh XUMHYECKUE, PU3NYECKUE U MAaTEMAaTUYeCKUE 3HAKU U CUMBOJIBI,
dbopmyrel, ab0OpeBUaTypy, HOMEHKJIATYPY, HCIOJB30BaTh W MPEOOpPa30BHIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPE/ICTBA HAIJIATHOCTH;

BJIaJIETh HAaBBIKAMU pACIIO3HABAaHUS W 3allUThl HMH(OpMaIMM, HHPOPMALMOHHOU
0€e30I1acCHOCTH JTMYHOCTH.

OBi1ajieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH €l CTBUSIMU

1) o61ennue:

OCYHIECTBIISAITh KOMMYHHKAIIMM BO BCeX cdepax >KW3HHM, aKTHMBHO YdYacTBOBAaTh B
JUaJiore WM JUCKYCCHHM MO CYIIECTBY OOCYyKJaemMol TeMbl (yMEHHE 3a]laBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJICHUS OTHOCHTEIILHO BBIMOJHEHUS TpeIiaraeMoi 3a/lay, yYWUTHIBATh
WHTEPECHI U COTTACOBAHHOCTH MO3UIUI IPYTUX YYACTHUKOB TUAJIOTA UM TUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CPEACTBAa OOINEHMS, MOHMMATh 3HAUYEHHE COIHABHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(MJIMKTHBIX CHTYallMi, YMETh CMST4aTh
KOH(JIMKTHI M BECTH MTEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMM CIIOCOOAMHU OOIEHUS U B3aUMOJAEUCTBUS, IOHUMATh HAMEPEHU I
NpyTuX JIIOJEH, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECEAHMKY M B KOPPEKTHOU
(dopme hopMyIpOBaTh CBOU BO3PAKEHNUS;

Pa3BEPHYTO U JIOTMUHO H3JIaraTh CBOIO TOUKY 3pPEHMSI C UCIIOJb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) cCOBMeCTHas /IesITeJIbHOCTD:

MOHUMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHONW U WHIUBUIYaJIbHOW pabOTHI
IPU PEIICHUH OMOJIOTMYECKOM IMpo0JIeMbl, 0O0OCHOBBIBATh HEOOXOAUMOCTh ITPUMEHCHHS
IPYyNIOBBIX (hOPM B3aUMOJICHCTBYS MPU PELICHUH yueOHOU 3a/1a4;

BBIOUpATh TEMATHKY U METOJbl COBMECTHBIX ACUCTBHI ¢ y4E€TOM OOLIMX MHTEPECOB H
BO3MOXHOCTEH Ka)10ro 4jeHa KOJUIEKTUBA;

NPUHUMATh 1€JIM COBMECTHOM JESTEeNbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JIEUCTBUS TIO €€ JOCTUKEHHUIO: COCTABJIATH IJIAH JEUCTBUH, paclpenessiTh pojdu ¢ YU4ETOM
MHEHHI y9aCTHUKOB, 00CYKIAaTh pPe3yIbTaThl COBMECTHOU PabOTHI;



OLICHMBATh KaueCTBO CBOEr0 BKJAJa M KaXKIOrO0 YYaCTHHKA KOMaHAbl B OOLIMIA
pe3yJbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

[pezjaraTh HOBbIE IPOEKTHI, OLIEHUBATh W€ C MO3ULHUK HOBU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PA3JIUYHBIX CUTYyalUsX,
MIPOSIBIISITH TBOPUECTBO M BOOOpaskeHre, ObITh HMHUIIMATHBHBIM.

OBiaieHue YHMBEPCATbHBIMH PeryJISTUBHBIMH 1efiCTBUSIMU:

1) camoopranu3anusi:

UCMOJb30BaTh OMOJIOTMUECKUE 3HAHUS IS BBIABICHMS NMpPOOJEM M MX pEIIEHUs B
KU3HEHHBIX U YUEOHBIX CUTYALMSIX;

BbIOMpaTh Ha OCHOBE OMOJIOIMUYECKUX 3HAHWUW LIEJIEBBIE U CMBICJIOBBIE YCTAHOBKH B
CBOUX JEHCTBUSAX M IOCTYNKax IO OTHOIIEHHUIO K YKMBOM IpPUPOJE, CBOEMY 310POBbIO U
30pPOBBIO OKPYXKAIOILHUX;

CaMOCTOSITEJIbHO ~ OCYILECTBJISATH  [O3HABATEJIbHYIO  JIE€SITEIBHOCTb,  BBIABISTH
npobnemMbl, CTaBUTh u (OPMYIMPOBATH COOCTBEHHBIE 3aJadyd B 00pa3oBaTeNbHOU
NEeSITEIbHOCTU M KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBJATh IIJJAH PELIEHUS MpoOJIeMbl € Y4ETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUH;

JIaBaTh OL[EHKY HOBBIM CUTYalUsIM;

pacIupsITh paMK{ Y4eOHOT O IIpeMeTa Ha OCHOBE JIMYHBIX MPEAMOYTCHHIA,

JienaTh OCO3HAaHHBIA BBIOOP, ApryMEHTHpPOBAaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelieHue;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (HOPMHUPOBAHMIO M MPOSBICHUIO IIMPOKOW S3PYAMLIHMU B Pa3HBIX
00J1acTsIX 3HAHWA, ITOCTOSHHO MOBBIIIATh CBOM 00pa30BaTENbHBINA M KYIbTYPHBIH YPOBEHb.

2) cCAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B J€STEIbHOCTb, OLICHUBATD
COOTBETCTBHE PE3YJILTATOB LIEIISIM;

BJIaJIETh HaBBIKAMM I103HABATEIbHONW pEQIIEKCHUH KaK OCO3HAaHUS COBEPIIAEMBIX
NEUCTBUA M MBICIUTEIbHBIX IIPOLIECCOB, UX PE3YyIbTaTOB M OCHOBAHMM, HCIOJIB30BaTh
pUEMBI peIEKCUH JIJIs OLIEHKU CUTYallll, BBIOOpa BEPHOI'O PELLIECHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U @PT'YMEHTHI APYTHUX IPU aHAJIM3€E PE3YJIbTaTOB ACSATEIbHOCTH;

3) npunsiTHe cedsl M APYrUX:

NPUHUMATh ce0sl, IOHUMas CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U APT'YMEHTHI APYTUX MPU aHAIIM3€E PE3YJIbTaTOB JEATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPaBO JPYTUX HA OMIMOKH;

pa3BUBATh CIOCOOHOCTH IOHUMATh MUP C MO3ULIMU APYTOro YEI0BEKa.

HHPEJMETHBIE PE3YJIBTATBI



[IpenmeTHble pe3ynbraThl ocBoeHus nporpammbl COO mo Guonorun Ha 06a3o0BOM
YpOBHE BKJIIOYAIOT crenupuyeckue 1 yueOHoro npeameta «buosorus» HaydHble 3HAHUS,
YMEHHUS U CIIOCOOBI AEHCTBHI MO OCBOEHHUIO, MHTEPIPETALUU U NMPEoOpa30BAHUIO 3HAHMIA,
BU/JIbl JI€ATEIBHOCTH I10 IMOJYYEHHUIO HOBOI'O 3HAHUS U MPUMEHEHUIO 3HAHUU B Pa3IMUYHBIX
y4eOHBIX CUTYyaIlUsX, @ TAKXKE B PEaIbHbIX )KM3HEHHBIX CUTYaIUsAX, CBA3aHHBIX ¢ OMoJorueil.
B nmporpamme npeameTHbIe pe3yIbTaThl MPEACTABICHBI 10 rolaM 00y4eHus.

[IpenmeTHBIE pe3ynbTaThl OCBOEHUsI ydeOHoro npenmera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaXKaTh:

cOpMHUPOBAHHOCTh 3HAHUH O MECTE M POJIM OMOJOTMU B CHCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUpa
U HAYyYHOT'O MHPOBO33pPEHMs, O BKJAJ€ POCCHUMCKUX U 3apyOeXKHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJOrMM, (PYHKLUHOHAJIBHON I'PaMOTHOCTH Y€JIOBEKa JJISl PELICHMs >KU3HEHHBIX
3azay;

YMEHHME pacKpblBaTh COAEpKAHHE OMOJIOTMYECKUX TEPMUHOB M TIOHATHUH: JKU3Hb,
KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BEIIEeCTB M MPEBpalICHHE SHEPrHH), TOMeocTa3
(camoperysiusi), ypoOBHEBas OpraHu3allis JKMBBIX CHCTEM, CaMOBOCIIPOHM3BEIEHUE
(penpoayKuusi), HaCJA€ACTBEHHOCTb, U3MEHYUBOCTb, POCT U Pa3BUTHE;

YMEHHME U3Jlaratb OMOJIOTMYecKHue TeOpHH (KJIETOYHAas, XpOMOCOMHAs, MyTallMOHHas,
LEHTpaJIbHAsT JOrMa MOJEKYJsIpHON Ouomnorum), 3akonsl (I. Mennens, T. Moprana, H. U.
BapwmiioBa) u y4eHus (0 LEHTpaX MHOTrOOOpa3us M MPOUCXOXKACHUS KYIbTYPHBIX PacTEHUUN
H. . BaBuioBa), onpenensTh FpaHULbI UX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BIaJETh METOJaMU HAYYHOI'O TO3HAHUS B OMOJIOTMH: HAOJIIOJIEHUE U ONMCAaHUE
KHBBIX CHCTEM, IPOLIECCOB M SBJICHUI, OpraHu3alMs M IIPOBEIEeHHE OHOJIOrHYECKOro
9KCIEPUMEHTA, BBIABUKEHUE T'MIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXAY HCCIENYEMBIMU
BEJIMYMHAMU, OOBSICHEHHE MOJIYYEHHBIX PE3yJbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHITHH,
TEOPHl U 3aKOHOB, YMEHUE JI€TaTh BHIBOABI HA OCHOBAHMH I1OJIy4€EHHBIX PE3YJIbTATOB;

YMEHME BBIAENSTH CYLIECTBEHHbIE IPU3HAKA BUPYCOB, KJIETOK MPOKapUOT U dyKapHOT,
OJHOKJIETOUHBIX M MHOTI'OKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMeEHa
BEUIECTB M IPEBpAIlEHUs DSHEPrUM B KJIETKe, (OTOCHHTE3a, IJIACTUUECKOIO U
SHEPreTUYECKOro oOMeHa, XeMOCHHTE3a, MUTO3a, Meii03a, ONJIOAOTBOPEHU S, PA3MHOKEHNUS,
UHIUBUIYAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHeE3);

YMEHHME IPUMEHATh MOJydEHHbIE 3HAHUS ISl O0BSICHEHUS OMOIOrHYECKUX MPOLECCOB
U SBJICHUH, AN NPUHATUS NPAKTUYECKUX PEIICHUH B IMOBCEJHEBHOW JKHU3HU C LEJBIO
obecrieueHusi 0E30MACHOCTH CBOETO 3J0POBbSl M 3J0POBbSl  OKPYKAIOUIMX JIIOJEH,
COOJIIOJICHUSI HOPM TPaMOTHOTO TOBEAEHUS B OKPYXKAIOIIeH MPUPOIHON cpee, MTOHUMaHue
HEO0OXOJMMOCTH HCIOJIb30BAaHUS JOCTHI)KCHUM COBPEMEHHOM OMOJIOTMM W OMOTEXHOJIOTHi
JUISL pallMOHAIBHOTO MPUPOI0N0JIb30BaAHUS;

YMEHHME pEIIaTh 3JIEMEHTapHble I€HETHUECKHE 3aJaud Ha MOHO- W JAUTHOpHUIHOE
CKpEIIMBaHUE, CLEIUICHHOE HAaclelOoBaHHe, COCTaBIATH CXEMbl MOHOTHOPHIHOTO
CKpEILMBAHUs AJIs IPEJCKA3aHNs HACIEeJ0BAaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M NIPAaKTHYECKHEe padoThl, COOII0NAaTh MPAaBUIA MIPU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHUEM;



YMEHHME KPUTUYECKH OLEHUBATh U MHTEPIPETUPOBATH UH(OPMALIMIO OMOIOTHYECKOr O
CoZiepKaHUsl, BKIIOYAIOIIYIO [ICEBIOHAYUHbIE 3HAHUS U3 Pa3IMYHbIX UCTOYHHUKOB (CpeiCcTBa
MaccoBOM  MH(OpMalMM, HAy4YHO-NIOMYJSPHbIE  MaTepuajbl), OSTHUYECKHE  aCHEKThI
COBPEMEHHBIX HCCIIeI0BaHUIN B OMOJIOTUH, MEIULIUHE, OMOTEXHOJIOT HH;

YMEHHME CO37aBaTh COOCTBEHHbIE NUCHBMEHHBIE U YCTHbIE COOOIIeHHs, 000011as
Ouonornyeckyro HMHGOpMAIMI0 M3 HECKOJbKHMX HCTOYHHKOB, TI'PaMOTHO HCIOJb30BaTh
MOHSATUHHBINA anmapaT OHMOJIOTHH.

ITpenmeTHBIE pe3ynbTaThl OCBOEHUs ydeOHoro npeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

cOpMHUPOBAHHOCTh 3HAHUH O MECTE M POJIM OMOJOTMU B CHCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUpa
U HAYyYHOTO MHPOBO33pPEHMs, O BKJAJ€ POCCHUMCKUX U 3apyOeKHbBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJOrMM, (PYHKLHOHAJIBHOH I'PaMOTHOCTH YEJIOBEKA JJISl PELICHMs >KU3HEHHbIX
3a1ay;

YMEHHME pPACKPbIBATh COJEp’KaHUE OMOJIOTMYECKUX TEPMHHOB M IIOHSTUN: BUI,
MOMyJIsAlMsg, TeHO(MOHA, OSBONIOUMS, JABWXKYIHME CUibl  ((aKTOphI)  IBOJIIOIUH,
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUJJ000pa30BaHue, HIKOJIOrHuecKue (haKkTopbl, IKOocucTeMa,
MPOAYLUEHTbl, KOHCYMEHTBI, pPEAYLEHTbl, LENU MUTaHUS, OHKOJOrMYecKas MNupaMuia,
Ouoreorenos, ouocdepa;

YMEHHE Hu3Jlaratb OuoJormdeckue Teopuu (dBomrormoHHas Tteopusi Y. JlapBuHa,
CHUHTETUYECKasi TEOPHS 3BOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAplieBoro cxonacraa K.
M. bapa, uepenoBaHus riaBHbIX HanpaBieHuid u mytei ssomounn A. H. CeBepiioBa, yueHus
o Omochepe B. U. Bepuaackoro), ompenensiTh TpaHHUIBl X TPUMEHUMOCTH K >KHBBIM
cucTemMaMm;

YMEHME BJIaJE€Th METOJaMU HAYYHOI'O TO3HAHUS B OMOJIOrMU: HA0JII01€HUE U ONMCaHU e
KUBBIX CHUCTEM, IPOLECCOB M SBJIEHUH, OpraHu3alus M IPOBEIEHUE OHOJOrMYECKOro
9KCIEPUMEHTA, BBIABUIKEHHUE T'MIIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEX]Y HCCIENyEeMbIMU
BEJIMYMHAMU, O0BSICHEHHE MOJYYEHHBIX PE3yJIbTaTOB, UCIOJb30BAHHBIX HAYYHbIX MOHSITHH,
TEOPHl U 3aKOHOB, YMEHUE JIeNIaTh BBIBOJbI HA OCHOBAHHHU ITOJIy4YE€HHBIX PE3YJIbTaTOB;

YMEHHME BBIIEIATh CYIIECTBEHHBIE INPU3HAKU CTPOEHUS OMOJIOIMYECKUX OOBEKTOB:
BMJIOB, NTONYJISALUHN, TPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOr€0LIEH030B U 3KOCHCTEM,
0COOEHHOCTH TIPOLIECCOB: HACJIEACTBEHHOW H3MEHUMBOCTH, €CTECTBEHHOro 0TOOpa,
BU1000pa30BaHus, MPUCIIOCOOIIEHHOCTH OPraHMW3MOB, JACHCTBHS 3KOJOTHUYECKUX (aKTOPOB
Ha OpraHu3Mbl, MEPEHOCAa BEIIECTB M IOTOKAa SHEPrMH B 3KOCUCTEMaX, aHTPOIOI€HHBIX
W3MEHEHUH B SKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOr€OXUMUYECKUX
LIUKJIOB B Onocdepe;

YMEHHE IPUMEHSATh MMOMyYeHHbIC 3HAHUS ISl 00BsSICHEHUS! OMOIOTHYECKUX MPOIECCOB
W SIBIIGHUM, IJI1 TPUHSITUS MNPAKTHUECKUX PEIIEHWH B MOBCEIHEBHOM >XU3HU C IIEJIbIO
obecrieueHus1 0€30MACHOCTH CBOErO 370POBbSI W 370POBbS  OKPY)KAIOIIMX JIIOJIEH,
COOJIIOJICHUST HOPM T'PaMOTHOT'O MOBEACHHS B OKPY)KAIOIIeH MPUPOAHOHN cpere, TOHUMaHue
HEOOXOIMMOCTH HCIOJIB30BAHUS JOCTHKEHUNA COBPEMEHHOW OMOJIOTHU AJIsl PAIlMOHAIBLHOTO
MIPUPOJIOTIOJIb30BAHMS,



YMEHHE pellaTh dJIeMEHTapHble OMOJIOTHYECKHE 3a/1a4l, COCTABIIATh CXEMbl IepeHoca
BELIECTB U SHEPIUH B dKOcUCTeMax (LIeNy TUTaHus);

YMEHHE BBIOJIHATh JJaOOPAaTOPHbIE U MPAaKTHUECKUE paboThl, cOO0AaTh IpaBuiia IpU
pabote ¢ yueOHBIM | JIA0OPAaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLIEHUBATh M MHTEPIPETUPOBATH MH(OPMALINIO OMOTOrHYECKOT O
cofiepXKaHUsl, BKIIOYAIOIIYIO MICEBJOHAYYHbIE 3HAHUS U3 Pa3IUYHBIX UCTOYHHUKOB (CpeACcTBa
MaccoBOM HMHGpOpMAIMU, HAayYHO-TIOMYJISIpHbIE MaTepHualibl), paccMaTpUBaTh TJ00aIbHbIE
9KOJIOTMYECKUE TPOOIEMBbl COBPEMEHHOCTH, (OPMHPOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UIINIO;

YMEHHME CO3[aBaTh COOCTBEHHBbIE IIMCBMEHHBIE U YCTHbIE COOOILIEHUs, 00001as
OMOJIOrMUYecKyl0 HMHQPOpMAIMI0 M3 HECKOJbKMX HCTOYHHKOB, I'PaMOTHO HCIOJb30BaTh
MTOHATUIHBINA amnmapar OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmeHoBanue KosnvecTBo yacoB
DJieKTPpOHHbIE (LM poBbIe)
n/ pa3iesioB U TEM KonrpoJbHble IIpakTH4eckue
Bcero oOpa3oBaTesibHbIE pecypchl
n nporpaMmal padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
XK
2 MIBBIC CHETENBL T HX 1 https://m.eds00.ru/5T7SVKFTX

OpraHu3aus

X N
3 FIMITACCKHI COCTaB 1 8 1 https://m.edsoo.ru/YTLWW9JEO
CTPOCHUEC KJICTKH

K
4 HBHEACATENLHOCTD 6 https://m.edsoo.ru/MEETZ2D71
KJIICTKHN

PasmHOXeHUE U
5 WHIUBHIyaIbHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB

HacaenctBeHHOCTE U

6 A3MEHYUBOCTD 8 15 https://m.edsoo.ru/ONPN XJ7 X6
OpPraHu3MOB
7 (CeeKius OpraHH3MOB. 3 https://m.edsoo.ru/2EY34NEHR
OCHOBBI 6I/IOT6XHOJ'IOFI/II/I
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBILEE KOJIMYECTBO 34 0 4

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HauMmeHoBauue KoaugecTBO uacoB
Ne DJieKTPpOoHHbIE (LM poBbIe)
pa3iejioB U TeEM KonrpoJbHble IIpakTH4eckue
n/n Bcero oOpa3oBaTesibHbIE pecypchl
MPOrpaMMBblI padoThI padoTbI
€]
1 BOMOTHOHHAE 9 1 https://m.edsoo.ru/7F6R1ZROH
ounosorus
BozHukHOBEeHUE U
2 pa3BHUTHE KU3HU 9 0.5 https://m.edsoo.ru/OFLS81YB5
Ha 3emJie
Opranusmsl u
3 OKpYIKaroIIas 5 1 https://m.edsoo.ru/XNFOD96AA
cpena
CooOmrecTBa u
4 IKOJIOTUUECKHUE 9 https://m.edsoo.ru/WXWAVS56F
CUCTCMBbI
5 PesepBHOE Bpems 2 https://m.edso0.ru/T3SR3FWNON
OBIIEE KOJIMYECTBO
YACOB I1O 34 0 2.5

[TPOTPAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

ITIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KosnuecTrBo yacos
JIEKTPOHHBIE
Hara uugpoBbIe
n | Temaypoka KoHnTpoibHbIE IIpakTHyeckue
Bcero H3YYCHUS oOpa3oBaTe/ibHbIE
/ padoThbI padoThI
pecypchl
n
1 Buosorus B cucreme 1 03.09 https://m.eds00.ru/02T4
HayK D1UI5
MeTozpbl mo3HaHUS
SKMBOMW MPUPOJIBI.
[TpakTuueckas padorta No
) 1 «cnionp3oBanue 1 05 10.09 https://m.edsoo.ru/GAB2
pa3IMYHBIX METOJIOB IIPU 3860W
W3y4EeHUU
OMOJIOTrHYECKUX
00BEKTOBY»
Buonornueckue cuCTEMEL, https://m.edso0.ru/A7VO
3 1 17.09
MPOLIECCHI U KX U3YUEHUE YD215
% -
4 K;eﬁ;eg:t ;OCTaB 1 01.10 https://m.edsoo.ru/L17LJ
oA | 590V
MUHEpaJIbHbIE COH
5 benku. CoctaB 1 08.10 https://m.edsoo.ru/V33JN
CTpoeHue OeKoB UW5W
6 depmMeHTH — 1 0.5 15.10 https://m.edsoo.ru/VBPP



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD

Ouonoruyeckue
KaTaJan3aTophl.
JlaboparopHas pabota Ne
1 «M3yuenue
KaTaJIMTHYECKON
AKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMua3bl
WM KaTajia3bl)»

PBGCD

https://m.edsoo.ru/OJ7N

7 VYraeBoasl. JIunuasl 22.10 FITI5
8 HykienHOBBIE KHCTOTHI. 05.11 https://m.edsoo.ru/\WOE
ATO ' LRA9B3
14
CTOPHA 1 METORR! https://m.edso00.ru/JXOM
9 W3YYCHUS KIICTKH. 12.11
JOGM3
Kierounas teopus I
10 Knerka xak meimocraast 19.11 https://m.edsoo.ru/XDCL
JKUBAsi CUCTEMA ' RAF10Q
Crpoenue
JYKapUOTUYECKOMN
kierku. JlaboparopHas
padoTa Ne 2 «M3yuenue
17 | CTPOCHMA KIETOK 05 26.11 https://m.edsoo.ru/Kz01

pacTeHHil, )KUBOTHBIX,
rpuboB 1 6akTepuil mox
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOITpenapaTax u ux

WS5LJY



https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/KZ01W5LJY

OIIMCAHHUEC»

OOMeH BEIECTB MU

https://m.edsoo.ru/L0OB3I

12 A2
MeTa0oIN3M 03 3IXYZ
doTOCHUHTE3. https://m.edsoo.ru/\VV882F
13 XeMocuHTE3 10.12 DGSF
https://m.edsoo.ru/T2L VI
14 DHepreTuyeckuii ooMeH 17.12 D .
ES3L
JKu3HEHHBIH [TUKIT
KJIETKH. JlelieHue KIIeTKH.
Muto3. JlabopatopHas
paborta Ne 3
15 Ha6 05 24,12 https://m.edsoo.ru/CO1N
«Habmronenue murosa B . . PWLF4
KJIE€TKaX KOHYHKa -
KOpeIlIKa JIyKa Ha
TOTOBBIX
MHUKpOITperapaTax
b )
16 PHOCHHTeS Oena 14.01 https://m.edsoo.ru/540F4
€aKIIMsI MAaTPUUHOTO . L77\W
CHHTE3a =L
17 Tpancnsuus — 2101 https://m.edsoo.ru/TFDK
ouocuHTe3 OeaKa DDWWM
Heknerounsie hopmbl https://m.edsoo.ru/9PG S5
18 28.01
JKU3HU — BUPYCHI FAJB
19 dopMbI pa3MHOXKEHHUS 04.02 https://m.edsoo.ru/2JLX
OpraHu3MOB B4AOR
20 Meiio3 11.02 https://m.edsoo.ru/5SNUX



https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86

K0X86

OO6pazoBaHue 1 pa3BUTHE
ITIOJIOBBIX KJIECTOK.

O1m1o010TBOpEHME.
21 JlabopatopHas padoTa Ne 05 18.02 https://m.edsoo.ru/C29L 4

4 «M3yuenue cTpoeHust DXB8

MOJIOBBIX KJIETOK Ha

TOTOBBIX

MUKpOIpermapaTax»

WuauBuayanbHOe https://m.edsoo.ru/MA4T
22 25.02

pa3BUTHE OPraHU3MOB 8L5AD

r _
93 HZZEEHS:BGH;{;?;T; 04.03 https://m.edsoo.ru/HESO

A | D768U

U3MEHYHBOCTH

3aKOHOMEPHOCTH

HACHCAOBATIT https://m.edsoo.ru/YYQS
24 IIPU3HAKOB. 11.03

GowWI2

Mounorubpuatnoe -

CKpelIMBaHHE

JuruGpuxoe
o5 CKpeluBaHue. 3aKoH 18.03 https://m.edsoo.ru/Y5SNA

HE3aBUCHMOTO ' NQ65V

HACIICZIOBAHUS TTPHU3HAKOB

CuerieHHoe

https://m.edsoo.ru/P2SQ5

26 HacJIEJOBAHUE 0.5 25.03 S Q

MPU3HAKOB.

ZGN?2



https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/P2SQ5ZGN2

JlabGopaTopHas pabora Ne
5 «A3y4yenue
pe3yIbTaToB
MOHOTHOPUTHOTO U
JTUTUOPUTHOTO
CKpEIUBAHUS Y
JIp030(HIBI HA TOTOBBIX
MUKpOIpernapaTax»

27

I'emernka momna.
HacnemoBanmne
MPU3HAKOB, CIETIJICHHBIX
C IIOJIOM

08.04

https://m.eds00.ru/3GYG
VATYM

28

N3MeH4YnBOCTbD.
Henacnencrsennas
U3MEHYUBOCTb.
JlabopaTtopHas pabota Ne
6. U3yuenue
MOU(UKATMOHHON
W3MEHUYHMBOCTH,
MIOCTPOEHUE
BAPUALIMOHHOTO pAJia U
BapUaIlMOHHON KPUBOW»

05

15.04

https://m.edsoo.ru/M3M
HUK2VvV

29

Hacnencreennas
U3MEHYHBOCTE.
JlabopaTopnas pabora Ne
7. «AHanu3 myTanui y
JpO30(HITBI HA TOTOBBIX

0.5

22.04

https://m.edsoo.ru/VWT7
0DZ8R



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/VWT70DZ8R

MHUKpOITperapaTax
30 [eHeTHKA TeT0BEKA 1 https://m.edsoo.ru/XU9S
ES3GA
Pe3epBHBIN ypOK.
O00011IEHNE IO TEME
https://m.edsoo.ru/E21XR
31 «HacnencTBeHHOCTD U 1 29.04
S2EB
A3MEHYUBOCTD -
OpPraHU3MOBY
39 Cernekuus KaK HayKa 1 06.05 https://m.edsoo0.ru/3128P
poIIece 3L98
33 iezznbl 1 I;ZCZHX?HM 1 13.05 https://m.edso0.ru/JSK3
JICKII U p TCHHUU U . 6WOJ
KUBOTHBIX
34 BuorexHoIOTNs Kak 1 20.05 https://m.edsoo.ru/TAKI
OTpaciib MPOU3BOCTBA 9E62K
OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne KoanuecTBO yacoB
JIEKTPOHHBIE
Hdara nupposbIe
n | Temaypoka KonTpoabHbie IIpakTHyeckue
Bcero H3YYCHUS oOpa3oBaTe/ibHbIE
/ padoThI padoThI
0 pecypchl
1 DBOJIIOLUS U METOJIBI €6 1 03.09 https://m.edsoo.ru/6 KW
U3YYCHUS ' Q9KBKU
n
5 o CeTOfTPZ;E :Zi?:g 1 10.09 https://m.edsoo0.ru/OSWC
pen ' 47SSX
SBOJIFOL[AU -
https://m. JTU/TOFA
3 Mukpo3Boonus 1 17.09 J;TZ/L eds00.1u/T0
[Tonynsius kak
aJIeMEHTapHas eAuHUIIA
BUA U DBOIOIHU.
https://m.edsoo.ru/D3UC
4 JlaboparopHas pabota Ne 1 0.5 01.10 LTpSOF
1 «CpaBHEHME BUJIOB T10 -
Mopdooruueckomy
KPUTEPHIO»
JBHDKYILIHE CHUTEI https://m.edsoo.ru/3EH6
5 (371eMeHTapHbBIC 1 08.10
CNOWI
(hakTOpBI) IBOTIOIIUN -
6 EctectBennbIii 0TOOD U 1 15.10 https://m.edsoo.ru/DY 32

ero Gpopmsl

BUDOO



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/DY32BUDOO

PesynbTaThl 3BOMIOIMHA:

MPUCITOCOOIEHHOCTD
OpPraHu3MOB U
BHUI000pa3oBaHUE.

7 JlaGopatopHas pabota Ne 0.5 99 10 https://m.edsoo.ru/WAJH
2 «Onucanue STLOB
MPUCIIOCOOIEHHOCTH
OpraHu3Ma " eé€
OTHOCHUTEIEHOTO
XapakTepar»

Hanpasnenus u nytu https://m.edsoo.ru/P11FI0

8 05.11
MaKpO3BOJIIOLIUU YV3

9 HeoGpatumocts 1211 https://m.edsoo.ru/CLA9
HBOJTIOIIIHU ' VC5JJ
Hcropust sxu3Hu Ha 3emie https://m.edsoo.ru/MJYY

10 i 19.11
Y METOABI €€ N3yUeHUs 1MV X7
r

11 H:Ozef; SIS KIS 26.11 https://m.edsoo.ru/EKNH
MIPOHCX HUS )KU3HU .

p A XB0OS?

Ha 3emJiie

P
12 3:331?42 ;KTHH e 03.12 https://m.edsoo.ru/ECIN

MIIE TT .
pavtH 8TF62

nepuoamM

OCHOBHBIE 3TaIbl
13 | 2Bomounu 05 10.12 https://m.edsoo.ru/7K1L

pacTUTCIILHOI'O 1
JKUBOTHOI'O MHpa.

YOSCT
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[TpakTuueckas padorta No
1 «3yuenue
MCKOMAaeMBbIX OCTaTKOB
pPacTEHMI U )KUBOTHBIX B
KOJUIEKITUS X))

CoBpeMeHHas cucremMa

https://m.edsoo.ru/WSE X

14 17.12
OpPraHU4eCcKOro Mupa NI9YAK
15 DBOJIOIM YeIOoBEeKa 94,12 https://m.edsoo.ru/ADV3
(aHTpOmoreHes) ' JERUE
Hpuskyte CHikL https://m.edsoo.ru/D7JZ
16 (paxTopsr) 14.01 MBYP
AHTPOIIOTCHE3a
17 OCHOBHEBIE CTaIUA 2101 https://m.edso0.ru/14G19
HBOJIIOLUY YEI0OBEKA ' MQ4K
q
18 Heiof,ez::ze:g; :H 28.01 https://m.edsoo.ru/XL70Q
PHPOATBIC aftatitall ' KC5PK
YyeJI0BeKa
PezepBHEBIN ypOK.
O060011IEHHE TTO TEME
19 B 04.02 https://m.edsoo.ru/R6L7
«Bo3HUKHOBEHHE U . VY2GB
pa3BUTHE KU3HHU HA -
3emie»
https://m.edsoo.ru/K46K
2 11.02
0 DKOJIOTHS KaK HayKa 0 ON56I
91 Cpensl oOuTaHuS U 18.02 https://m.edso0.ru/DCOI

AKOJIOTUYECKUE (PaKTOPBI

EUICI
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AbuoTtnueckre GaKkTOpPhI.
JlaboparopHas pabota Ne
3. «Mopdonoruueckue
0COOCHHOCTH PacCTeHUI
U3 Pa3HBIX MECT

https://m.edsoo.ru/G7NF

22 0.5 25.02

00HUTaHUSY. 3P1INM

JlabGopaTopHas pabora Ne

4. «Bnusiuue cBeta Ha

POCT U pa3BUTHE

YEPEHKOB KOJICYCa»

https://m. TU/A6Z

23 | buornueckue pakTophI 04.03 M ([;)?\{/ Redsoo U/AGZ8

DKOJIOTHYECKUE

XapaKTePU CTUKH

MO JIALINH.

https://m.edso0.ru/X42J6
24 [TpakTueckas padorta No 0.5 11.03 D >
5 ABRN

2 «ITomcuér mIoTHOCTH

MOMYJIIUN Pa3HbIX

BUJIOB PaCTCHUIN»

Coo0miecTBa OpraHu3MOB https://m.edso0.ru/0T2K1
25 18.03

— OMOIIEHO03 PNGZ

DKOJIOTUYECKUE CACTEMBI https://m.edso0.ru/S1LIR
26 25.03

(3KOCHCTEMBI) WZMR

OcHOBHEBIE TTOKa3aTeIN

9KOCHCTEMBI. https://m.edso0.ru/NSTE
21 DKOJIOTHYECKHUE 08.04 WOGPE

nupamusl. CBoiicTBa
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skocucteMm. Cykieccust
https://m.edsoo.ru/WID
28 IIpupoansie 3KOCHCTEMBI 1 15.04 MMUBCE
AHTpOIIOr €HHBIE https://m.edsoo.ru/WRS6
29 9KOCHCTEMBI 1 22.04 5U3wC
buocdepa — rimobansHas https://m.edso0.ru/2 X1V
30 1
AKOCHCTEMA 3eMITn G50Q18
3aKOHOMEPHOCTH
https://m. Tu/VSIT
31 CYIIIECTBOBAHUS 1 29.04 ttps://m.eds00.1u/VSIT6
B38Z
ounochepnr
39 YenoBeuecTBo B 1 06.05 https://m.edsoo.ru/HXCD
ounochepe 3emn HPXDJ
33 Cocy1iecTrBoBaHue 1 13.05 https://m.eds00.ru/187G3
MPUPOABI U YEJIOBEUECTBA 7606
Pe3epBHBI ypoOK.
O06001IeHn e TEMBI https://m.edsoo.ru/SW5X
34 1 20.05
«CoobmrecTBa u CF3K6
IKOJIOTUIECKUE CHCTEMBD)
OBIIEE KOJIMYECTBO 34 25

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/SW5XCF3K6

MMPOBEPSEMBIE TPEGOBAHHUSA K PE3YJIBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJBbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

ChopmMupoBaHHOCTh 3HAHWUKW O MECTE€ M POIM OHWOJOTHU B CHUCTEME
HAay4YHOTO 3HAHHS €CTECTBEHHBIX HAayK, B (OPMUPOBAHUU COBPEMEHHOM
€CTEeCTBEHHO-HAYYHON KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHS; O
BKJIQZIE POCCHMCKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Oouonorny; (YHKIMOHANBHOM T'PaMOTHOCTH 4YeEJIOBEKa JJis pelleHHs
JKU3HEHHBIX 3a7a4

YMeHue packpbeiBaTh COAEpKaHME OMOIOTHYECKUX TEPMUHOB U TIOHSTHIA:
JKU3Hb, KJIETKA, OpraHu3M; MeTaboan3M (0OMEH BEUIECTB W MPEBpaIICHHE
SHEpPrumr), roMeocTas (caMoperyJisiius), YpoBHEBas OpraHu3alus >KUBBIX
CHCTEM, CaMOBOCIPOM3BEACHUE (PENpOAYKIUs), HACIEACTBEHHOCTD,
U3MEHYHMBOCTh, POCT U Pa3BUTHE

VYMeHue wu3naraTb OMOJOTHYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
myTtanuonHas), 3akoHbsl (I. Mennens, T. Moprana, H.1. BaBunoBa) u
yueHus: (0 IIEHTpaX MHOrooopasus W MPOUCXOXKICHUS KyJIbTYPHBIX
pactennii H.M. BaBuiioBa), ompenenats I'paHUIbl UX NPUMEHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BiajeTh METOJAaMU HAyYHOTO T[IO3HaHUs B  OHOJOrUU
(HaOmo/leHue W ONHMCAaHUE >KUBBIX CHCTEM, MPOIECCOB U SIBICHUMH;
OpraHu3alus U MPoBeAeHUE OMOIOTMYECKOr0 SKCIIEPUMEHTA, BBIIBUKEHU €
TUTIOTE3bI; BBISBJICHUE 3aBUCUMOCTH MEXKIY MCCIENYEMbIMU BEIUYMHAMU,
OOBSICHEHHE TIOJIYYCHHBIX pE3YyJbTaTOB, MCIIOJIB30BAHHBIX HAyYHBIX
MOHSATUN, TEOPUUW W 3aKOHOB, YMEHHME JieJIaTh BBIBOAbI HA OCHOBAaHUU
MOJIYYEHHBIX PE3YJIbTATOB)

YMeHne BBICNATh CYIICCTBEHHbBIE TPU3HAKKA BUPYCOB, KIIETOK MTPOKAPHOT
U DOYKapuoT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB;
0COOEHHOCTH TPOLIECCOB OOMEHa BEIEeCTB U IpPEBpallleHUs SHEPruu B
KIeTKe, (OTOCHMHTE3a, TIJACTHUYECKOTO W DSHEPreTHYeCKOro ooOmeHa,
XEMOCHHTE3a, MHUTO03a, MeiHo03a, OIUIOJOTBOPCHHS, Pa3MHOXCHHUS,
WHIUBHUIYAIBHOTO Pa3BUTHSI OpraHu3Ma (OHTOT€HE3)

YMeHne NpuMeHsTh MOTyYeHHbIC 3HAHUS 11 00BCHEHHS OMOTIOTUYECKUX
IPOLIECCOB U SIBJICHUW, JJS TPUHATHS NPAKTHUYECKUX PEIICHUN B
MOBCEHEBHOM KM3HU B LeENAX oOecredeHuss O0€30MaCHOCTH CBOETO




3J0POBbSI U 3J0POBbSI  OKPYXKAIOIIMX JIIOJCH, COOJIONCHUS HOPM
rpaMOTHOTO MOBEIACHUSI B OKPYXKAIOIIEH MPUPOTHON Cpele; MOHUMaHHe
HEOOXOMMOCTH MCIOJIb30BaHUs JOCTUKEHUH COBPEMEHHOW OMOJIOTHH H
OMOTEXHOJIOTHH JIJIS1 PAIIMOHAIBHOTO TTPHPOIOIIOIb30BAHMS

VYMeHue pemaTh 3JEMEHTapHble TEeHEeTHMYEeCKHE 3aJaud Ha MOHO- U
JUTHOpUIHOE CKpELIMBAHME, CLENJIEHHOE HAacle0BaHUE; COCTaBIATh
CXEMBbl MOHOTHOPHIHOTO CKPEIIMBAHUS ISl NPeCKa3aHUs HACIESIOBAHUS
IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINMOIHATH JIAOOPATOPHBIC M MPAKTUYECKUE PaOOThI, COOIOIATh
npaBuiia Mpu paboTe ¢ y4eOHBIM U JJAOOPaTOPHBIM 000pYI0BaHUEM

YMeHMe KpUTHYECKM OLIEHMBAThb M HWHTEPIPETHPOBATh HH(OPMALNIO
OMOJIOrMYECKOro COJIEp)KaHus, BKIIIOYAIOLIYIO IICEBAOHAYYHbIE 3HAHUS U3
pasnmuuHblX ucTouyHukoB (CMMU, HaydyHO-mOmyJsipHbIE MaTepUabl);
ATUYECKUE aCIEKThl COBPEMEHHBIX MCCIEI0BaHUN B OMOJIOrMH, METULIMHE,
OMOTEXHO0JIOTUU

10

YMeHue co3gaBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS,
0000111asi OMOJIOTMYECKYI0 HMH(POPMAIIUI0 W3 HECKOJbKHMX HCTOYHHKOB,
IPaMOTHO MCII0JIb30BaTh MOHSATUHHBIN armapat OuoJIOruu

11 KJIACC

Kon
MpoBepPsieMoro
pe3yabTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl OCBOCHUA OCHOBHOM
06pa3033Te.111,H01‘i nporpamMmmsl CpeaHEro 0o01mero 05pa3OBaHI/IH

CopMupoBaHHOCTh 3HAHMM O MECT€ W pOJIM OHOJOTHH B CHCTEME
HAy4YHOT'O 3HaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTeCTBEHHO-HaYYHON KapTUHBI MHpa U HAay4HOIO MHPOBO33PEHHUS; O
BKJIaZIe POCCHUHCKHUX U 3apyOeKHBIX Y4YEHBIX-OMOJOrOB B pa3BUTHE
Ouonoruu; (QyHKUIMOHAIBHON TpPaMOTHOCTH YeNOBEKa MJIs pelIeHUs
KU3HEHHBIX 3a/1a4

YMeHue packpbiBaTh COIepKaHUE OMOJIOTMYECKUX TEPMHUHOB U TOHSTHMN:
BUJ, TOMYJSALIMS, TEHOPOH, HBOJIONMSA, IBIKYIIME Cuibl ((axTopsn)
SBOJIIOIIMHU,  TPUCIIOCOOJIEGHHOCTh  OPraHW3MOB,  BHJI000pa3OBaHHUE,
9KOJIOTHYECKHUE (PAKTOpPBI, DKOCHCTEMA, NPOAYICHTHl, KOHCYMEHTHI,
pEeNyLEHThI, e THTaHHs, JKOJIOTMYECKas MHUpaMuia, OMOTreoleHo3,
ouocdepa

VYMenue wuznaratb OHUOJOrMYECKHE TEOpPHH (IPBOJIIOLIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAsT TEOPUS SBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogprimeBoro cxoactea K.M. bapa, uepenoBanus TJIaBHBIX HalPaBJICHUMA




u myredr sBomoumu A.H. CesepuoBa, ydenus o Ouocdepe B.U.
Bepnajackoro), ompenensth TpaHUIBI WX MPUMEHUMOCTH K JKUBBIM
crcTeMam

YMeHue BiaAeTh METOAAMH HAyYHOTO T[O3HAHUSA B OHOJOTHUH
(HaOiroieHWe W ONMHUCAaHWE KUBBIX CHCTEM, IIPOIECCOB U SIBIICHUH;
OpraHu3aIMsl ¥ MPOBEICHNE OMOIOrMYECKOr0 SKCIIEPUMEHTA, BBIIBHIKCHUE
TUITOTE3bI; BBISBJICHHE 3aBUCUMOCTH MEXK]Y MCCICIYEMbIMH BEIMIMHAMU,
OOBSICHEHHE TIIOJNy4YEHHBIX pPE3yJIbTATOB, WCIIOIb30BAHHBIX HAYYHBIX
MOHATUHM, TEOpUH W 3aKOHOB; yYMCHHE JeNaTh BBIBOJBI HA OCHOBaHUU
MOJTyYEHHBIX PE3YJIHTATOB)

YMeHue BBIICIATh CYIICCTBEHHBIC MPHU3HAKH CTPOCHUS OHMOJOTHYECKUX
00BEKTOB: BHUJIOB, MOMYJISIHI, TPOMYIIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOreOIeHO30B U IKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB HACIIEICTBEHHOU
M3MEHYHMBOCTH, €CTECTBECHHOI'O otbopa, BHUJI000pa30BaHMUs,
MPUCITIOCOOJICHHOCTH OPraHU3MOB, JACHCTBUS DKOJOTHYECKUX (PaKTOPOB HA
OpraHHU3Mbl, IEpPEHOCa BEIIECTB M IOTOKA SHEPrUd B HSKOCHCTEMAX,
AHTPOINIOTEHHBIX  M3MEHEHUM B  HKOCHUCTEMAx CBOEH  MECTHOCTH,
KpyroBOpOTa BEUIESCTB U OMOr€OXHUMHUYECKHX IIUKJIOB B Ouocepe

YMeHHe MPUMEHSTh TOJydeHHbIC 3HAHUS IS OOBSICHEHUS OMOJIOTHYSCKUX
IOPOIIECCOB W SIBJCHUM, MU HPHHATAS MPAKTHUYECKUX PEHICHHH B
IIOBCEOHEBHON JKM3HM B IeIIX oOeciedeHns O€30IIacHOCTH CBOEro
37I0pOBbSI M 3JIOPOBBSl  OKPYXKAIOIIUX JIFOJICH, COOJIIOJICHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPY)KAIOMIeH MPUPOAHOU Cpeie; MOHMMAaHHE
HEOOXOAMMOCTH HCIOJB30BAaHUSI JTOCTHIKEHUH COBPEMEHHOH OHOIOrHH
JUTSL PAllHOHAIBHOTO TIPUPOJIOTIOIH30BAHUS

YMenue peaTth JSJICMCHTAPHLIC OMOJIOTHYECKH € 3aJa4yu, COCTaBJIIATH
CXEMbI IEPCHOCA BCUICCTB U DHCPIUU B 9KOCHCTCMAX (HGHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOIHATH JIAOOpaTOpPHBIE U MPAKTUUYECKHE PAabOThI, COOII0AATH
IpaBuJIa pU paboTe ¢ yueOHBIM U JJAOOPATOPHBIM 000pYyI0BaHUEM

YMeHMe KpUTHYECKM OIEHUBaTh W HHTEPHIPETUPOBATH HHGPOPMALUIO
OMOJIOrMYECKOro COIEp KaHMsI, BKIIOYAIOIIYIO IICEBIOHAYUYHbIE 3HAHUS U3
pasnuuyHblX ucToyHukoB (CMUM, HayuyHO-mOnyJspHBIE MaTepHalbl);
paccMaTpuBaTh IN100ABHBIE HKOJIOTMYECKUE MPOOJIEMbl COBPEMEHHOCTH,
(dbopMUPOBATH TIO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO
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YMenue co3gaBaTh COOCTBCHHBIC MUCHMEHHBIC M YCTHBIE COOOIICHHS,
000011ass OMOJIOTHUECKYI0 HMH(GOPMAILIMI0 M3 HECKOIbKUX HMCTOYHUKOB,
IPaMOTHO HCIIOJIb30BaTh MOHATHIHBIN ammapaT OnoiIoruu




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buonorus kak Hayka

11

buomorus — Hayka o xuBoil mnpupone. Pomp Ouosorum B (dopMUpOBaHUU
COBpEMEHHON Hay4HOI KapTHHBI MU pa. CrcTeMa OMOJOrHYeCKUX HayK

1.2

Meronpl TO3HAHUS >KUBOM MPUPOALI (HAOIIOJEHUE, HKCIEPUMEHT, OIHCAHHE,
u3MepeHue, Kiaccudukanus, MoIeIMpOBaHUe, CTaTUCTUYECKasi 00paboTKa JaHHBIX)

’KuBBIe cUCTEMEBI M UX OpraHu3anusa

2.1

JXusbie cucrembl (OMOCHCTEMBI) Kak mpenaMeT u3ydeHus Ouonoruu. CBOMCTBA
OuocucTeM U UX pasHOOOpa3ue

2.2

YpoBHU oOpraHu3zanuu OHOCHCTEM: MOJIEKYJIPHO-TEHETUUECKHH, KIETOYHbIH,
OpraHu3MeHHbIH, ONYJISIMOHHO0-BU0BOM, SKOCUCTEMHBIN, OHOC(EpHBIii

XUMHUYECKHUI COCTaB U CTPOEHUE KIIETKU

3.1

XUMUYECKUM  COCTaB  KJIETKH. XHUMHUYECKHUE DJIEMEHTBl:  MAaKpO3JIEMEHTHI,
MHUKpPO3JeMEHThl. Bojga n MuHepanbHble BemecTBa. OyHKIIMU BOABI 1 MUHEPATbHBIX
BemecTB B kietke. [logaepxkanne ocMoTHYEeCKOro Oananca

3.2

benku. CoctaB u crpoeHue O€nKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEKOB.
HesamenuMmbie 1 3aME@HUMBIE aMUHOKHCIIOTB. AMHHOKHCIJIOTHBIH COCTaB. YpOBHH
CTPYKTYphl ~ OCIKOBOW MOJIEKYJbl (TIEpBUYHAs, BTOpUYHAs, TpPETHUYHAS W
YeTBEPTHYHASI CTPYKTypa). XHMHYECKHE CBoOicTBa OeikoB. buomorunueckue
(byHKIMH OEJIKOB.

®depmeHTHl — OuWonorudeckue kartaiam3aTopbl. CTtpoeHue QepMeHTa: aKTHBHBIN
1neHTp, cyocrpatHas crneuududHocth. Kodepmentsl. Burtamunbl.  OTiamuus
(hepMEHTOB OT HEOPraHMYECKUX KaTaJlu3aTOPOB

3.3

VYraeBonpl: MoOHOcaxapuipl (TJIIOKO3a, pu0o3a M J1e30Kkcupubo03a), Jucaxapuibl
(caxapo3a, JakTo3a) u ToIMcaxapuabl (Kpaxmaj, TJMKOTeH, LEeJJI0I03a).
buonornueckue GyHKIMH YIIIEBOIOB.

Jlununel: TpuraMuepuasl, crepouipl, pochomunuasl. ['napodunbHo-ruapodoOHbIe
cBoiictBa. buonornueckue ¢yHkiuu jununoB. CpaBHEHUE YIJIEBOAOB, OCIKOB U
JIMITHJIOB KaK UCTOYHUKOB HEPTrUu

3.4

Hyxnennoseie kucnoter: JJHK n PHK. Hykneotnasl — MOHOMEpBI HYKIEHMHOBBIX
kucnot. Crpoenue u pynkuuu JIHK. Ctpoenne u pynkunu PHK. AT®: ctpoenue u
byHKIIMN

3.5

[uronorus — Hayka o kierke. Kierounas teopus. Meroasl u3y4eHus KIETOK

3.6

Knerka xak wnenoctHas >kuBas cucrtema. OOue MpPU3HAKM KIETOK: 3aMKHYTast




HapyxHas MeMmOpaHa, mosiekyibl JIHK kak reHeTHueckuii anmapar, cucreMa CHHTe3a
Oenka

3.7

Tunel kneTok: sykapuoTHuyeckas U Hpokapuotuueckas. OcoOEHHOCTH CTPOEHHS
npokapuotuueckod  kinetku.  Kierounas — crenka — Oaktepuil.  CtpoeHue
9YKapuOTHUYECKOM Ki1eTku. OCHOBHbBIE OTINYMSI paCTUTEIbHOMN, )KUBOTHOW U I'PUOHOM
KJIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KIJIETOYHAS CTEHKA, TIMKOKAIMKC, UX (QYHKIUH.
[Tnazmatudeckas meMOpaHa, e€ cBoiicTBa u QyHkmu. [{uTonmazma u e€ opraHouIbI.
OnHomeMOpaHHBIE OPTaHOWIBI KIIETKH: dHJomia3Matudeckas cerb (DIIC), ammapar
[ombmxu, sm30ocoMbl.  [lolyaBTOHOMHBIE OpPraHOMbl  KJIETKH: MHUTOXOHAPUH,
miactuapl.  [IpoucxoxaeHrne  MUTOXOHIpUM W miacTua. Buabl  mmactun.
HememOpanHble opraHoufbl KIETKU: PHOOCOMBI, KJIETOYHBIA LIEHTP, PECHHUYKH,
KryTUKH. QYHKIIMY OPraHOMJOB KJIETKU. BritoueHnus

3.9

Anpo — perynaropubiii neHTp kierku. CrpoeHue sapa: snepHas 000J0uKa,
KapuoIuiasMa, XpOMaTHH, SAPBIIKO. XpOMOCOMBI

3.10

TpchnopT BCHICCTB B KJICTKEC

)KI/ISHCI[CHTGJ'H)HOCTB KIJIICTKHU

4.1

O6men BemiecTB, WM MeTabomu3M. AccuMWAlus (MJIACTUYECKUH OOMEH) u
JTUCCUMUJISIIUS  (DHEpreTHYecKuid OOMEH) — JBE CTOPOHBI EAMHOr0 Mpolecca
merabonmu3ma. Tumbsl oOMeHa BemiecTB: aBTOTPO(QHBIN U reteporpodusbiid. Poib
(depMeHTOB B OOMEHE BEIIECTB U MPEBPALLIEHIH SHEPTUU B KIIETKE

4.2

®ortocunTe3. CBeToBast u TeMHOBas (a3sl QorocuHTe3a. Peakunu dorocuntesa.
O¢ddexTrBHOCTS doTOCHMHTE3a. 3HaueHUE (QOTOCHHTE3a JUIsl KU3HU Ha 3emile.
BrmusHue ycinoBuit cpembl Ha  (OTOCHMHTE3 U CIOCOOBI  TMOBBIMIEHUS €TO
MPONYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3UPYIONNEe OaKTepuu. 3HAYEHUE XEMOCHHTE3a IS JKU3HH
Ha 3emJiie

4.3

OHepreTnuecknii oOMeH B KkieTke. Pacmiensienue BeliecTB, BbIIEICHHUE U
AaKKyMYJIMpPOBaHHE SHEPrUM B KIETKE. DTambl SHEPreTuyeckoro oomMeHa. I mukonus.
BpO)KCHI/Ie U €ro BHUIBI. KI/ICJIOpO,IIHOC OKHUCJICHUC, HJIM KICTOYHOC [JbIXaHHC.
D} PeKTUBHOCTD SHEPTreTUYECKOT0 OOMEHa

4.4

Peaknuu matpuuyHoro cunTtesa. ['enermueckas mHdopmanus u JJHK. Peanmzanus
TreHeTHYecKoi uH(popManud B KIETKe. [ eHeTHueckuid KOA U ero CBOWCTBA.
Tpanckpunuss — Matpuudbld cuHTe3 PHK. Tpancasius — OuocuHTe3 Oenka.
KoaupoBanue amuHOKUCIOT. Posib pubocoM B OmocuHTe3€e O emka

4.5

Heknetounsie ¢opmbl xu3Hu — BuUpychl. Mcrtopuss otkpertus Bupycos (/.M.
NBanoBckuii). OCOOEHHOCTH  CTPOEHUS U  IKU3HENEATCILHOCTH  BHPYCOB.
bakrepuodaru. bonesnu pacTenuii, KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIE BUPYCaAMHU.
Bupyc ummynonedunnra uyenoseka (BUY) — Boz6ynurens CIIN/a. [Ipodunakruka
pacrpocTpaHeHHs] BUPYCHBIX 3a001eBaHMM

PasmuoxeHue n HUHAUBUAYAJIbHOC Pa3BUTHC OPraHU3MOB




5.1

KiterouHbpli 1IUKII, WK )KM3HEHHBIN UK KieTku. MHTepdaza nu murtos. IIpomeccsr,
nporekaronye B uHTepdase. Penmumkanus — peakius marpuuHoro cuHtesa JIHK.
CtpocHHE XpOMOCOM. XPOMOCOMHBIM HA0Op — KapHOTHIL. JIUIJIOMIHBIA W
rarjoOuHbIA  XPOMOCOMHBIE HaOOpbl. XpoMatuabl. [[UTONOrHMYECKHE OCHOBBI
Pa3MHOKEHUS U UHAUBHUYAJIbHOIO Pa3BUTHSI OPraHU3MOB.

Henenne kierku — muto3. Ctaauu muto3a. [Iporeccel, mpoucxoasime Ha pa3HbIX
CTaAusIX MUTO3a. BUOIOrMYECKHil CMBICT MUTO3a

5.2

@opMBI pa3MHOXKEHHSI OPraHM3MOB: Oecronoe W T1osoBoe. Buael Oecronoro
pPasMHOXEHHS: JECJIIEHUE HaJABOE, IOYKOBAHME OJHO- M MHOIOKJIETOYHBIX,
CIIOpo0Opa3oOBaHMe, BETeTaTUBHOE pa3MHOXKEHHE. VCKycCTBEHHOE KIIOHMPOBAaHUE
OpPraHM3MOB, €r0 3HaUCHHE AJIs CEIEKIUU

5.3

[TosmoBOE pa3sMHOXKEHHE, €T0 OTIMYHS OT OECITOJIOTO.
Metiios. Cranuu meriosa. [Ipoiieccel, mpoucxoasiue Ha cTaausax Merosa. I[ToBenenue
xpoMocoM B Mero3e. Kpoccunroep. buosnornueckuii cMbIc U 3HaU€HHE Melo3a

5.4

lameTtorenes — mporecc 0O6pa3oBaHUsl MOJOBBIX KJIETOK Yy XKMUBOTHBIX. [loioBwie
JKCJIE3bl: CEMCHHUKHU U ANYHUKU. O6pa3OBaHI/Ie " pa3BUTHUC ITOJIOBBIX KJICTOK — Ir'aMeET
(cmepmato3ou, sLieKIeTKa) — cnepMaTtoreHe3 u ooree3. OCoOEHHOCTH CTPOCHUS
SAUIEKJIETOK U ciepMaTo3ouoB. Omiogotsopenue. [laprenorenes

5.5

NunuBuayanpHOE pa3BuTHE (OHTOr€HE3). DMOpPUOHATBLHOE pa3BUTHE (AIMOPHOTEHE3).
Ortanbel 3MOpPUOHAIBLHOIO pa3BUTUS y I[O3BOHOYHBIX JKMBOTHBIX: JApoOJIeHHUE,
racTpyJisLus, OpraHor eHe3. [Toctam6puoHansHOE pa3BUTHE. Tumnbl
NOCTAMOPHOHAIBHOTO Pa3BUTHSL: MPsIMOE, HenmpsAMoe (JIMYNHOYHOE). BiusiHue cpeasl
Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.
Poct u pasButne pacteHnii. OHTOreHe3 IIBETKOBOI'O PACTEHHUsS: CTPOECHUE CEMEHH,
CTaJMH Pa3BUTHUS

HaCJIC,Z[CTBGHHOCTL U U3SMCHYUBOCTb OpPraHN3MOB

6.1

[Ipenmer u 3agaum reHetuku. Mcropus pa3zButus reHetuku. Bkian poccuiickux u
3apyOeXHbIX  y4y€HBIX B pa3BUTHE€  TE€HETHMKH.  MeToabl  I'€HeTHKH
(rubpuioIoruuecKuii, LIUTOT €HETUYECKUH, MOJIEKYJIIPHO -T €HETHUECKH).
OcHOBHBIE TIeHEeTHUYECKHE MOHATHUs. ['eHeThueckas CHUMBOJIMKA, HCIOJb3yeMasl B
CXEMaX CKPEIIUBAHUI

6.2

3aKOHOMEPHOCTH HACJICOBaHUS IPU3HAKOB, YyCTaHOBJICHHbIe [. MeHaenem.
MoHoruOpuiHOe CKpelMBaHHE. 3aKOH eIMHOOOpasusi THOPHIOB  IEPBOIO
nokojeHus. [IpaBuio TOMHUHHUPOBAHHUSA. 3aKOH pacHICIJICHUs] MPU3HAKOB. [ More3a
YHCTOTHI raMeT. [10IHOe M HEMOIHOe JOMUHUPOBAHHE.

JuruOpuaHoe CKpelnMBaHHe. 3aKOH HE3aBUCHMOI'O HACJICIOBAHUSA IPHU3HAKOB.
[{uToreHeTHYECKNE OCHOBBI  JAMTHOPUIHOIO CKPEHIMBAHUA. AHAIM3UPYOIIEe
CKpelmuBaHnue. Vcrnosap30BaHUe aHATM3HPYIOMIETO CKPEIIMBAHUS I ONMPEaCICHHS
TreHOTHIIa 0COOHU

6.3

CuernieHHOoe HacienoBaHue Mpu3HakoB. Pabora T. Moprana mo cuemnjieHHOMY
HaCJIEZIOBAaHUIO TeHOB. HapylieHne crenieHus TeHOB B pe3yJIbTaTe KPOCCHHIOBEPa.
XpOMOCOMHasl TEOPHsI HACIIEACTBEHHOCTH. [ 'eHeTnYecKkue KapThl.




lenernka moma. XpOMOCOMHOE ONpEIeNeHHue TMoja. AyTOCOMBI U TOJOBBIE
XpoMOCcOMBL. ['OMOrameTrHble W TeTeporamMeTHble oOpraHu3Mbel. HacnemoBaHue
MPU3HAKOB, CIEIUICHHBIX C II0JIOM

6.4

N3meHunBOCTh. BHIbI MN3MEHUMBOCTU: HEHACJIEACTBEHHAs U HACJIEACTBEHHAs. Poib
CpeAbl B HEHACJEICTBEHHONW H3MEHUYMBOCTH. XapaKTEpUCTHKAa MOIAU(PHKAIIMOHHON
W3MEHUYMBOCTU. BapmannoHHbIM pan M BapuanuoHHas Kpusass. Hopma peaknun
npusHaka. KoJMYeCTBEHHbIE M KAauyE€CTBEHHBIC NPU3HAKM M HUX HOpMa PEAKLUU.
CaoiicTBa MOAM(UKALIMOHHON U3MEHUNBOCTH

6.5

HacnencrBenHas, wWiIM  TE€HOTHOHWYECKAs, W3MEHYHUBOCTb. KoMOMHATHUBHAS
W3MEHUMBOCTh. Mei03 ¥ TIOJIOBOM TMpomecc — OCHOBA KOMOWHATHBHOMN
W3MEHUYMBOCTH. MyTalMoOHHAss M3MEHUYMBOCTh. Kiaccudukanus MyTanuid: TeHHBIS
XpPOMOCOMHBIC, TEHOMHBIC. HYacToTa W NMPUYMHBI MyTaruii. MyTtareHHble (DaKTOpHI.
3aKOH rOMOJIOTHYECKHUX PAJIOB B HacleACTBeHHON namMmenunBoctd H.M. BaBunosa

6.6

l'eneruxa uenoseka. Kapuorun denoBeka. OCHOBHBIE METOJbl T€HETHKH UYEIOBEKA:
TCHCAJIOTHICCKUH, OJIM3HEIIOBEI, IIUTOrCHCTUYCCKHI, OMOXUMUYECKUH,
MOJIEKYJIIPHO-T €HETUYECKUH. CoBpemenHoe orpeaeneHue TeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[111P-anamu3a. HacnencTBeHHbIe 3a00JIeBaHUsI YeIOBEKa: TeHHBIC 00JIe3HHU, 00JIC3HU
c HacJIeACTBEHH O MPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIC 00JIe3HHU.
ComaTuyeckue W T'eHepaTHBHbIE MyTaluu. [IpUHIUIIBI 30pOBOro 00pasza >KHU3HH,
JTUArHOCTUKH, NTPOPHIAKTAKA U JICYCHUS TCHETHYECKUX OoJyiesHell. Meauko-
FeHETUYEeCKOe  KOHCYJbTHUPOBaHUE. 3HAUYCHHE  MEIMIIMHCKOM TEHETUKH B
MPENOTBPAICHUH U JICUEHUU I'eHETHYECKUX 3a00JIeBaHN YeIoBeKa

Cenekuusi opraann3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuus Kak Hayka U Ipolecc. 3apoXKICHUE CENEKIUU U AOMECTUKALUs. YUeHHe
H.W. BaBuioBa o 1ieHTpax NPOMCXOKIEHUS U MHOI000pa3us KyJIbTYPHBIX PaCTEHHH.
LlenTpsl npoucxokaeHus JoMallHuX )KUBOTHBIX. COopT, moposa, mTaMmm

7.2

CoBpeMeHHbIE METOJbl CeNeKIUH. MaccoBblii W HHAMBHUIYaJbHBI OTOOPHI B
CEJIEKLIMM pacTeHMM U KUBOTHbIX. OIlleHKa DJKcTepbepa. bBiM3KOpoICTBEHHOE
CKpelmuBaHue — UHOpuauHr. Yuctass nuHug. CKpelMBaHUWE YHUCTBIX JIMHHM.
I'erepo3uc, nnmu rubpugHas cuna. HepoacTBeHHOE cCKpellMBaHHE — ayTOPUAMHI.
Otnanéunas rudbpuansanus u e€ ycrnexu. VIcKycCTBEHHBIM MyTareHes U Nojay4eHue
NOJIMIIIIOUIOB. JIOCTHIKEHUS CEJIEKIIMY PACTEHUM, )KUBOTHBIX U MUKPOOPraHU3MOB

7.3

buorexHosorus kak oTpacib NPOU3BOACTBA. ['eHHAs MH)KEHepus. DTallbl CO3JaHUs
pekomOuHanTHOM JIHK w® TpaHcreHHBIX opraHu3MoB. KiieTouHas WHKEHEpHS.
Knerounsie kynabTypbl. MUKPOKIOHAIBHOE pa3MHOKEHUE pacTeHui. KiionupoBanue
BBICOKOIIPOAYKTHUBHBIX CEJIbCKOXO3AMCTBEHHBIX OPraHW3MOB. OKOJIOTUYECKUE U
strueckue npodsemsl. MO — renetndeckr MOAUGUITUPOBAHHBIE OPTAHU3MBI

11 KJIACC




Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

DBOIIOIIMOHHAS OUOJIOT U

1.1

DBOIOIIMOHHAS TEOPHSI U €€ MECTO B OMOJIOTHH.

CunerenbcTBa 9BOJIIOLUH. [TaleoHTOIOrMYECKHE: IIOCJIEI0BATEILHOCTh
NOSIBJICHUS BHJIOB B MAJCOHTOJNOTHYECKOM JIETONMUCH, NEpexXomHbie (HOopMBI.
Buoreorpaguueckne: cxoncTBo u pasnuuue ¢ayH u (GpJop MaTEepUKOB U OCTPOBOB.
OMOpHOJIOTMYECKUE:  CXOACTBA U  pazauuus SMOpPHOHOB  pPa3HBIX  BHJIOB
NO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMMUYECKUE: TOMOJIOTUYHBIE, aHAJOIMYHBIE,
pYAMMEHTapHbBIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH U OCHOBHBIX MeTa0OJMYECKUX INyTeH y Bcex
OpraHnu3MOB

1.2

OpomonuonHas teopus Y. JlapBuHa. IIpennocsuiku BOSHUKHOBEHHUS J1apBHHU3MA.
JIBrKylIMe CUibl 3BOJIOLUHU BUIOB 110 J[apBUHY (M30BITOYHOE Pa3MHOXKEHHE MPU
OIFPaHUYEHHOCTH pPECypcoB, HeompenaenéHHas W3MEHYUMBOCTb, Ooppba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN OTOOD)

1.3

Cunrernueckass Teopusi HBomoruu  (CTD) u  OCHOBHBIE €€ TIOJOXKCHHS.
MuxkposBomonus. [Tomymsmus kak equHUIA BUIa U BOTIOIH

1.4

JBwxymue cuiibl ((hakTOphI) SBOJIONMH BUOB B MpUpoie. MyTallmOHHBIA TTPOIece
U KOMOMHATHMBHAs W3MEHYMBOCTh. IlomymsilioHHBIE BOJHBI U Jpeld TIEeHOB.
W3onsmus u murpanusi. EctecTBeHHBIN 0TOOp — HAMpaBsIONi (PaKTOp IBOJIOIINH.
@DOopMBbI €CTECTBEHHOTI'0 0TOOPA.

[IpucnocoOieHHOCT,  OPraHM3MOB  KaK  pe3ynbTaT d3Bomouuu. Ilpumeps
IPUCIIOCOOJICHHUH y OpraHu3MOoB. ApoMOpG 035l M UAMOATATITAIHH.

Bun u BugooOpasoBanue. Kpurepun Buma. OcHoBHBIE (HhOpMBI BHI000pa30BAHUS:
reorpaguyeckoe, SK0IOrn4ecKoe

1.5

MaxponBomonus. @opMBI  IBOJIIOLIMMU: dunernyeckas,  JUBEpTEHTHas,
KOHBEpreHTHas, napajienbHas. HeoOpaTUMOCTb 3BOIOLUH

Bo3uukHOBEHME U Pa3BUTUC KU3HU HA 3emiie

2.1

JloHay4yHble TIpeICTaBJIEHUsS O 3apOKIEHUM HkM3HU. HayuyHple rumoresbl
BO3HUKHOBEHMsI JKM3HM Ha 3emie: a0HoreHe3 W NaHCIEpMUsA. XUMUYECKas
3BOMIOIMUSA. ODKCIEPUMEHTAIBHOE MOATBEPXKACHUE XMUMHYECKOM  3BOJIOLHUH.
Hauanpabie aTambl Ouwosornyeckod spomoruu. [mnoresa PHK-mupa. IlepBbie
KJIETKM U UX 3BOIOLHS. DOPMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPraHU3MOB

2.2

Pa3Butue xu3Hu Ha 3emiue no spam u nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickass dpel. [lameo3oiickas 3pa u €€ mepuoabl: KEeMOPHICKHUH,
Op/IOBUKCKUW,  CUJYPUMCKUN, JEBOHCKUN, KaMEHHOYIOJIbHbIM, MEPMCKHII.
Me3so30¥ickas 3pa ¥ €€ NepruoAbl: TPHACOBbIN, OPCKUI, MEJIIOBOM.

Kalino3olickas 3pa U €€ nepuobl: NaJeor€HOBbINA, HEOI€HOBBIN, AHTPOIIOT€HOBBIN.
XapakTepucTuKka KiMMaTa M TeoJIOTMYecKHX ImpoieccoB. OCHOBHBIE 3Tarbl
IBOIIIOLMM PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUdl wu




KUBOTHBIX. [l0siBIIEHME, paclIBET U BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpraHMYecKOro Mupa Kak OTpakeHue HBoytouud. (OCHOBHBIE
CHUCTEMATHYECKHE TPYIIIBI OPraHUu3MOB
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Opomoonysl 4enoBeka. AHTpOHojorusi Kak Hayka. Pa3BuThe npeincTaBieHUd o
IPOMCXOKJIEHUU 4ejoBeka. Meroabl u3ydeHus aHTponoreHeza. (CxoxactBa u
pas3nu4us 4yeaoBeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHH € YEIIOBEKA.
JBuxymme cuibl (pakTopsl) aHTpornorenesa. HacnenctBeHHass M3MEHYMBOCTD U
ecTecTBeHHbI 0TO0p. OOIIeCTBeHHbIN 00pa3 KU3HH, U3TOTOBJIEHUE OPYyAUil Tpyaa,
MBIIIUICHUE, PEYb

2.5

OCHOBHBIE CTaJUM ¥ BETBU D3BOJIOLUU YEIOBEKA: aBCTPAJIONUTEKH, YeroBek
ymensiid, YenoBek mnpsMoxonsdmui, YenoBek HeaHIEPTAIbCKUHM, YenoBek
pa3yMmHBbIH. Haxonkum HCKoONaeMbIX OCTaHKOB, BpEMS CyIECTBOBaHHS, 00J1acTb
pacrpocTpaHeHusl, 00bEM I'OJIOBHOIO MO3ra, 00pas3 KU3HU, OpyIus

2.6

UYenoBeueckue pacel. OCHOBHBIE OOJbIINE pachl: eBporeougHas (eBpas3uiickas),
HErpo-aBCTPAJIOUTHAS (9KBaTOpHANIbHAS), MOHTOJIOUHAS (azuatcko-
amepuKkaHckasi). YepTsl nprucrnocoOIEHHOCTH MPeACTaBUTENeH YeI0BEYECKUX pac K
YCIIOBUSIM CyllecTBOBaHUS. EnuHCcTBO yenoBeueckux pac. Kputuka pacusma

OpraHusMbl U OKpy>XKaromias cpeaa

3.1

Okonorusi Kak Hayka. 3ajadyd M pasfenbl dKoJIOruu. MeToabl 3KOJIOrMYecKHUX
UCCIIEZIOBAaHUN. DKoJIornueckoe MupoBos3peHue. Cpenbl OOMTaHUS OPraHU3MOB:
BOJIHas1, HA3ECMHO-BO3AyIlIHAsA, TIOYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonornueckue  ¢akrtopel.  Knaccudukamus  SKOJIOTHYECKHX  (PAaKTOPOB:
abmoTHueckue, OWOTHYECKHE W aHTPONOreHHbIe. JIeliCTBHE SKOIOTHYECKHX
(hakTOpOB HA OpPraHU3MBI

3.3

Abuornueckue (aKTOphl: CBET, TeMIepaTypa, BIAXHOCTb. DOTOMEpHONU3M.
[Ipucnocobnenus  OpraHM3sMoB K  JIEHCTBUIO  aOMOTHYECKHX  (haKTOpPOB.
buonorunyeckue puTMsl

3.4

buotnueckue ¢aktopel. Buasl OMOTHYECKMX B3aUMOJEHCTBUI: KOHKYypeHLUs,
XUIIHUYECTBO, MAapasUTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO),  aMeHcalu3M,  HeiiTpaiu3M.  3HadeHne  OMOTHYECKUX
B3aMMOJICHCTBUI JIJIsI CYLLIECTBOBAHUS OPraHU3MOB B IPUPOJIHBIX COOOIIIECTBAX

3.5

OKOJIOTHYECKHE XaPAKTEPUCTUKU NONyJsinud. OCHOBHBIE MOKA3aTeNN MOMYJISLUN:
YUCJIIEHHOCTh, IIJIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPHUPOCT, MHUTPALUS.
JInHaMKKa YMCICHHOCTH ITOIYJISILUY U €€ perymisauus

Coo011ecTBa U DKOJIOTMYECKHUE CUCTEMBI
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CoobmiectBo  opranu3smMoB — OuoneHo3. CTpykTypbl OuOIEHO3a: BHJIOBas,
NpOCTpaHCTBEHHast, Tpoduueckas (mumieBas). Bunpl-nomuHantel. CBsi3u B
OuoIeHo3e

4.2

DKonoruueckrue cucteMsl (9KocucTeMbl). [ToHsATHE 00 SKOCHCTEME U OHOTeOIIeH03e.
@OYHKIMOHAIbHBIE  KOMIIOHEHTbl  JKOCHUCTEMBI:  MPOAYLEHTHl, KOHCYMEHTHI,
penyteHTbl. KpyroBopoT BemecTB U MOTOK DHEPruu B dKocucteme. Tpoduueckue




(numieBble) ypoBHU 3KocHucTeMbl. [IumeBbie nenu u cetu. OCHOBHBIE MOKa3aTean
9KOCHCTEMBI: OHMOMacca, MPOAYKIHUSA. DKOJOTHYECKHE MUPAMUABL: TPOIYKIHH,
YHCICHHOCTH, OnMoMacchl. CBOWCTBA SKOCHCTEM: YCTOWYMBOCTH, CaMOPETYISIIHUS,
pazsuthe. Cykueccus

4.3

[Ipupoanble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M pEK. DKOCHCTEMA XBOMHOIO HWJIU
HIMPOKOIMCTBEHHOT O JIeCa.

AHTpoOnoreHHsle 9KOCHUCTEMBI. ATpO3KOCHCTEMBI. YpOOIKOCHCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arPO3KOCUCTEM U YPOOIKOCHCTEM.
buopasnooOpasne kak (¢akrop ycrolumBoctH 9KocucteM. CoxpaHeHHe
OMOIOrMuecKoro pasHooOpa3us Ha 3emie

4.4

VYuenne B.M. Bepraackoro o 6uocdepe. I'paHuiisl, coctaB U CTpyKTypa Ouochepsl.
KuBoe BemectBo u ero ¢ynkuuu. OcoOeHHOCTH Omocdepbl Kak TII00aIbHOU
9KocucTeMbl. JluHamMuyeckoe paBHOBecue U oOpaTHas CBSi3b B Ouocdepe.
KpyroBopoTsI BemiecTB 1 OMOreoXuMudeckre IUKIbI 3JIEMEHTOB (yriiepoja, a30Ta).
3oHanbHOCTH Onochepbl. OCHOBHBIC OMOMBI CYIIN
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UYenoseuectBo B Ouochepe 3emim. AHTpPONOTEHHBbIE HM3MEHEHHs B Ouocdepe.
['mobasbHBIE HKOTOTHYECKUE TPOOITIEMBI.

OcHOBa  palMOHAIBHOTO  yIPaBJICHHUS NPHPOJHBIMH  pecypcaMd W HX
ucnoJib3oBaHue. JlocTmkeHus OMOJIOTHH U OXpaHa IPHPOJIBI




