rocyJIapcTBeHHOE Or0KeTHOE 001Ieo0pa3zoBarenbHoe yupexkaenne Camapckoit oomactu
cpenusisi odeoopazoBarenbHast mkona Ne 3 ropoaa [ToxBucTHeBO
ropojackoro okpyra [ToxBuctaeBo Camapckoit o01acTu

PACCMOTPEHO
PykoBoautens MO
€CTECTBEHHO-HAYYHBIX

AUCHUIIIINH
JI.O.®omuna

IIporokois Ne 5 ot 04.06.2025r.

[TPOBEPEHO

3aMEeCTUTENb TUPEKTOPA

no YBP A.I''Koneranosa
or 05.06.2025 .

YTBEPXIEHO

N.0. nupexropa MKOoIIbI
A.A.IlaBioB
ITpuxa3 Ne 188-o1 ot 10.06.2025 r.

PABOYASA ITPOT'PAMMA

[Ipeamer (xypc) buosorusi (6a30Bblil YPOBEHbD)

Kimacc 10-11 kJjacc

OO611ee KOJIMYECTBO YaCOB 110 yueOHOMY I1aHy 68

CocraBieHa B COOTBETCTBHUH ¢ (henepanbHoii pabodeli mporpammoii _buoJiorusi (6a30Bblil YPOBEHb)

YyeOHUKU:

* buonorus. 10 knacc. [Taceunuk B.B., Kamenckuii A.A., Py6uoB A.M. u ap.; [lox penakuueit [laceunuka

B.B. Axmmmonepnoe obmiectBo «M3marensetBo «lIpocBemnienney

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Py6rios A.M. u np.; [lox penakiueit [laceunnka

B.B. AKI_[I/IOHepHOC O6H.I€CTBO «H3maTenbpCcTBO «HpOCBeH_IeHI/Ie»




HOACHUTEJBHAS 3AITMCKA

[Tpu pa3paboTke MporpaMMbI IO OHOJIOTHH TEOPETUICCKYIO OCHOBY JIJISl OTIPEICTICHUS
MOXO0J0B K (POPMHUPOBAHUIO COJAEpXKaHUSA ydeOHOTO TpenMera «bHONOTHS» COCTaBUIIM:
koH1enTyaibHble nojoxeHuss @I'OC COO o B3auM0o00yCIOBIEHHOCTH LENEH, COIepPKaHuUs,
pe3ynbTaTOB 00yUeHUs U TPEOOBaHUH K YPOBHIO TOJITOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUS 00
o0IUX TENsIX W TPUHIMIAX, XapaKTEPHU3YIONIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpeaHero oOmiero oOpa3zoBaHusi B Poccuiickoit ®denepanuu, a Takke TOJOKEHUS O
crienuduke OWOIOTHHM, €€ 3HAYECHUHW B TIO3HAHUU >KMBOM NPHUPOJBI U OOECIICUYCHUU
CYILIECTBOBAaHMs  4YelioBeueckoro oOmiecTBa. CoOrlacHO Ha3BaHHBIM  IOJIOKEHUSIM,
oTpe/IeJICHbI OCHOBHBIE (DYHKITUU MTPOTPAMMBI 0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owosioruu Aa€T NpeAcTaBlI€HUE O IEesix, o0 oOImel cTpaTeruu
00yueHMs, BOCHUTAHUSI M Pa3BUTHUS OOy4YalOIIUXCA CPEACTBAMU Y4eOHOIro IMpeaMera
«buonorus», omnpenenser 00s3aTeabHOE MPEAMETHOE COJEpPKAHUE, €ro CTPYKTYpY,
pacnpejiefieHne Mo pasjiejaM U TeMaM, PEeKOMEHIyeMYIO IMOCIIE0BATeIbHOCTh U3YUCHUS
y4eOHOrO MaTepuaia ¢ y4éTOM MEXMPEIMETHBIX W BHYTPHIPEIMETHBIX CBSI3€H, JIOTUKA
00pa3oBaTeIbHOrO MPOIIEcca, BO3PACTHBIX OCOOCHHOCTEH 00yYarommXxcsl.

B mnporpamme 1o OMOJOTMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TMPEIMETHBIM pe3yjbTaTaM OOy4eHHsS B (OPMHUPOBAHUU
OCHOBHBIX BUJIOB YU€OHO-TIO3HABATEIHLHOM IEATETILHOCTH/yI€OHbBIX IEUCTBUIM 00yUYarOIMMUXCs
10 OCBOGHUIO COJIEPIKaHMs OMOTIOTHIECKOTO 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 xmaccel, 6a30BbIN YPOBEHB) peaaIn30BaH MPUHIIUI
MPEEMCTBEHHOCTH B M3y4YeHMM OHOJOTMH, Oylarojaps 4YeMy B HEM IPOCMAaTpUBAETCS
HAIPaBJICHHOCTh HA pAa3BUTHE 3HAHWH, CBSI3aHHBIX C (POPMUPOBAHHUEM ECTECTBEHHO-
HAy4YHOTO MHPOBO33PCHHS, IICHHOCTHBIX OpPHUEHTAlUA JUYHOCTH, OSKOJOTUYECKOTO
MBIIIJICHUS, TPEACTABICHUN O 3J0pOBOM 00pa3e KU3HU U OEpEeKHBIM OTHOILIECHHUEM K
OKpy>Karolen npuponHoit cpene. [loatomy Hapsigy ¢ u3ydeHHUEM OOIIEOMONIOTHYECKUX
TEOPHUiA, a TAK)KE 3HAHUI O CTPOCHUHM >KUBBIX CUCTEM PAa3HOTO PAHTa U CYIIHOCTH OCHOBHBIX
MPOTEKAIONMX B HHUX TMPOIECCOB B TpOorpaMme IO OHOJIOTHH YJEJICHO BHHMaHUE
WCITOJIP30BAHUIO TIOTYYEHHBIX 3HAHWM B IOBCEIHEBHOW XU3HH ISl PEIICHUS TPHUKIATHBIX
3a/a4, B TOM 4YHCIIE: MPOPUIAKTUKH HACIEIACTBEHHBIX 3a00J€BaHUN 4YeOBEKa, MEIUKO-
IFeHETUYECKOr0  KOHCYJIbTUPOBAHUSA, OOOCHOBaHUS HKOJOTMYECKH  IEJIECO00pa3HOTo
MOBEACHUS B OKPYXKAIOIIEHM NPUPOAHOM Cpelie, aHaluu3a BIUSAHUA XO35HWCTBEHHOMN
JEATETLHOCTH YEJIOBEKa Ha COCTOSTHUE MPUPOTHBIX M HCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHUE
BHUMAaHMS K IPUKJIATHOW HAMMPABICHHOCTH YU4eOHOTO TipenMeTa « bHoaorusy mpoIuKTOBaHO
HEOOXOJAMMOCTBhIO OOECIIEYEHUS] YCJIOBUM JJisi PEIICHUS OJHOM W3 aKTyallbHBIX 3ajJia4y
IIKOJIBHOTO OMOJIOTHYECKOTO 00pa3oBaHUs, KOTOpas mpesnoyiaraeT GOpMHPOBAHUE Y
00yJaronuxcsi CHOCOOHOCTH aIalITUPOBATHCS K NU3MEHEHUSAM TMHAMUYHO Pa3BHUBAIOIICTOCS
COBPEMEHHOT'0 MHPA.

buosnorus Ha ypoBHE cpenHero o01ero oOpa3oBaHUs 3aHMMaeT BaxkHOe MmecTo. OHa
obecrieunBaeT PopMUpPOBaHUE Yy 00YUAIOIIUXCS MTPEACTABICHUI O HAYYHOU KapTUHE MUPA,
pactmmpsieT U 0000IIaeT 3HAHUSA O JKUBOM MPUPOJE, €€ OTIMYMUTEIbHBIX MPU3HAKAX —



YPOBHEBOW OpraHu3aliyd W SBOJIOLHH, CO3JAET YCJIOBHUS MJIs: MO3HAHUS 3aKOHOB >KHBOMU
npupojsl, (GopMupoBaHus (DYHKIIMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO H
Oe3omacHoro oOpas3a >KM3HHU, KOJOTMYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOILIEHHUS K
YKWBOW MPUPOJE U YETOBEKY.

bonbmioe 3HaueHwe OMONOTHUS HMMEET TakKe JUIsl PEUIeHUS BOCHHUTATENIbHBIX U
pa3BUBAIOIIMX 3a7ad CpeaHero oOmero oOpa3oBaHMs, COLMATU3ALUUA OOy4YarOIIUXCS.
N3yuenune Owuosoruu oOecreyuBaeT YCJIOBHS i (POPMUPOBAHUS HWHTEIUICKTYaJIbHBIX,
KOMMYHUKAITMOHHBIX U WH(DOPMAIMOHHBIX  HABBIKOB, 3CTETUYECKOU  KYJIBTYpHI,
CIOCOOCTBYET MHTErPALlUA OMOJIOTUYECKUX 3HAHUN C IPEICTABICHUSIMU U3 IPYTUX YUEOHBIX
NpPEeJIMETOB, B YaCTHOCTH, (u3MKH, XUMHM U Teorpaguu. Ha3zpaHHbIE MOJOXKEHHUS O
npeaHa3HadYeHUuu y4ueOHoro mnpeamera «buosorus» cOCTaBUIM OCHOBY JJISl ONPEICTICHUS
MOJIXOJI0B K OTOOPY U CTPYKTYPUPOBAHHIO €TO COACPKAHUS, IPEACTABICHHOTO B IPOTrpamMme
1o OUOJIOTHUH.

Otbop conepkanusi yueOHoro mnpeamera «buonorusy» Ha 0a30BOM  ypOBHE
OCYIIECTBIEH C TMO3UIMI KYyJIbTYypOoCOOOpPa3HOro MOAXOAA, B COOTBETCTBUU C KOTOPBIM
oOyyJaroruecss JAOKHBI OCBOUTH 3HAHMS M YMEHHUSI, 3HAUMMbIC ISl (popMuUpoBaHUsT 0OIIei
KYJbTYpbI, ONpPENEISIOIINE aJEeKBATHOE IMOBEICHUE YEJIOBEKA B OKPYKAKOUIEH NPUPOITHOU
cpene, BOCTpeOOBaHHbIE B TOBCEAHEBHOM JKM3HU M IMpaKTHUUecKou aesitenbHocTH. Ocoboe
MECTO B 3TOM CUCTEME 3HAHUM 3aHUMAIOT DJIEMEHTHI COJIEPKAHUS, KOTOPBIE CITyKaT OCHOBOM
U1 OpMHUPOBAHUS TPECTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHE MHUpa U
[EHHOCTHBIX OPUEHTALMSIX JIMYHOCTH, CIOCOOCTBYIOUIMX T'yYMaHU3alKUKW OHOJIOTHMYECKOTO
oOpazoBaHwUs.

CTpyKkTypuUpOBaHUE COJIepKaHUsl Y4eOHOro maTepuaia B MpOorpaMme Mo OHOJOTUU
OCYIIECTBIEHO € Yy4€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUW OO0 OTIUYUTEIbHBIX
OCOOEHHOCTSIX JKMBOM TMPUPONABI, O €€ YPOBHEBOM OpraHW3alud W DJBOJIONMA. B
COOTBETCTBHUH C 3TUM B CTPYKType yueOHoro npenmera « bruomaorusy BbleIeHbI CIeAYONNE
coaepkarelbHble TUHUM: «buonorus kak Hayka. Meroasl HaydyHOTO TO3HaHUs», «Kierka
Kak Ouosorumyeckas cucrema», «OpraHuzM Kak Ouojoruyeckas cucrema», «Cucrema u
MHOT000pa3re OpPraHMuuecKOro MHpa», «IBOJIOLUS >KUBOU MPUPOILD, «IKOCUCTEMBI U
IPUCYILIME UM 3aKOHOMEPHOCTHY.

Lenp m3ydyenust yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJaJICHUE
00y4YaroumMucsa 3HaAHUSIMU O CTPYKTYPHO-(YHKIHMOHATBHOM OpraHu3aluu >KUBBIX CHUCTEM
pa3HOro paHra W NOPHOOpPETEeHHUE YMEHUU WCIOJIb30BaTh 3TH 3HAHMS JJIsi TPAMOTHBIX
JNEUCTBUN B OTHOIICHUU OOBEKTOB YKMBOW MPUPOABI U PEUICHUS PA3IMYHBIX >KU3HEHHBIX
npoOiaem.

Hoctmxenne nenn u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypoBHE
oOecreunBaeTcsl peIeHUEM CIIEeTYOUINX 3a1a4:

OCBOCHHME OOYYaIOIIMMUCS CHUCTEMbl 3HAHUM O OUOJIOTHYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MpaBUjIaX, CIyKalluX OCHOBOU i (hOPMHUPOBAHUS
IPEACTABICHU O €CTECTBEHHO-HAYYHOW KapTHHE MHpA, O METOJAaX HAyYHOI'O MO3HAHUA,
CTPOCHUH, MHOTOOOpa3suu U OCOOEHHOCTSAX MHUBBIX CHCTEM DPA3HOTO YpPOBHSI OpraHU3allMH,
BBIJIAIOIIUXCSI OTKPBITUSIX U COBPEMEHHBIX HCCIIE/IOBAHUAX B OMOJIOTHH;



dbopMHpoBaHHE y O0YYAIOIIMXCS MO3HABATEIHHBIX, HHTEIIEKTYaIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTE B TMpoIlecce aHalv3a JaHHBIX O MyTSAX Pa3BUTUS B OMOJOTUM HAyYHBIX
B3TJISIZIOB, UJIEH U TTOAXO0B K U3YUEHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3AIINH;

CTaHOBJICHHE Yy OOydYarommuxcs OOmIeH KyJbTyphl, (DYHKIHMOHAJIBLHONH TPaMOTHOCTH,
pa3BHUTHE YMEHHIA OOBSCHATH U OLICHUBATH SIBJICHUSI OKPY’KAIOIIEr0 MUPA KUBOU MPUPOIBI
HA OCHOBAHWH 3HAHUU W OTIBITA, TOJYYCHHBIX TIPU U3yUYCHUH OUOJIOTHH;

dbopmupoBaHne y 00YyJArOIINXCSI YMEHUM WIUTFOCTPUPOBATH 3HAYCHHE OUOTIOTHYECKUX
3HAHUN B MPAKTHYECKON NEATETHHOCTH YEJOBEKa, PA3BUTUM COBPEMEHHBIX MEIUITMHCKUX
TEXHOJIOTUMA U arpoOMOTEXHOJIOTHIA;

BOCTIHUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM YXHBOW TMPHUPOJIEI,
HEOOXOUMOCTH O€peKHOr0 OTHOILIEHUS K HeH, COOJIOJIEHUS 3TUYECKUX HOPM IpHU
MIPOBEICHUH OMOJIOTHYECKUX HCCIICIOBAHUN;

OCO3HaHHWE IICHHOCTH OMOIOTMYECKUX 3HAHUH /ISl IOBBIIIICHUS YPOBHSI KOJIOTHIECKON
KYJBTYPBI, 17151 JOPMUPOBAHUS HAYIHOTO MHUPOBO33PEHHUS;

MIPUMEHEHHUE TPUOOPETEHHBIX 3HAHUM U YMEHUH B TTOBCETHEBHOM KU3HU TSI OLICHKU
TIOCJICJICTBUI CBOEU ACATENHHOCTH IO OTHONIICHHWIO K OKPY’KAIOIMICH cpene, COOCTBEHHOMY
3I0pPOBHIO, 00OCHOBAHUE U COOJIOICHNE Mep MPODUIAKTHKY 3a00IeBaHUH.

B cucreme cpeanero o6miero ob6paszoBaHusi «buosorus», mzydaemas Ha 0a30BOM
YpOBHE, SBISCTCS O0O0SA3aTEIbHBIM YUEOHBIM MPEIMETOM, BXOSIIMM B COCTaB MPEIMETHOU
obnactu «EcTecTBeHHO-HAyYHBIC TTPEAMETHDY.

Jlnst w3ydeHuss Owoyiormy Ha 0a30BOM YpOBHE cpemHero oOmero o0pa3oBaHUs
oTBoauTCs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Henento), B 11 kmacce — 34 yaca (1 yac
B HEJICIIIO).



COAEPXAHUE OBYYEHUA
10 KUIACC

Tema 1. BuoJsiorust Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U IPYTUMHU
€CTEeCTBEHHBIMU Haykamu, ¢uiaocopuei, I3TUKON, SCTETUKON U mpaBoM. Ponb Ouosioruu B
dbopMHpOBaHUM COBPEMEHHON Hay4YHOU KapTUHBI Mupa. CrcremMa OUOIOTHYECKUX HaYK.

Metonpl TO3HAHUA KUBOWM TpUpoAbl (HAOIIONEHHWE, OKCIEPUMEHT, OIKCAHHE,
U3MepeHue, Kiaccuukaius, MOJASITMPOBAHNE, CTATUCTUYECKAss 00padOTKa JaHHBIX).

JlemoHncTpanum:

[Toptpersr: Y. HapBun, I'. Menaens, H. K. Konsuos, /. Yorcon u @. Kpuk.

Tabmu1e! u cxeMbl: «MeTo/Ibl TO3HAHUS KUBOU MIPUPOIBD).

JlabGopaTopHble M MPaKTUYeCKUE PA0OTHI:

[Ipaktrueckass padora Ne 1. «lcmonp3oBaHWE pa3IWYHBIX METOJOB IPH H3YyYCHHH
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3ALMS.

Kupbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: owmonoruu. OTinwyune KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpa3ue. YPOBHU OpraHu3alud OHOCHUCTEM:
MOJIEKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYISALMOHHO-BUIOBOU,
HKOCHUCTEMHBIN (OMOreoIeHOTUYeCKui), OnochepHBIi.

JlemoncTpanum:

Tabmumpl u cxembl: «OCHOBHBIE MPHU3HAKU KU3HUY, «YPOBHH OpraHU3allMU >KUBOMN
PUPOJIBDY.

Oo6opynoanue: mojziens Mosekyinsl JJHK.

Tema 3. XumMnueckuii COCTAB U CTPOEHHUE KJIETKH.

XUMHAYECKHM  COCTAaB  KJIETKM. XHUMHYECKHE  DJIEMEHTBI:  MaKpPOXJIEMEHTBHI,
MHUKpPO3JIeMEeHThI. Boia 1 MUHEpanbHbIE BEIIECTRA.

OyHKIMK BOABI U MHUHEPAIBHBIX BEIIECTB B KieTKe. llommepikaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€NKOB. AMHMHOKUCIOTHI — MOHOMEPHI OEJKOB.
He3zameHnmble W 3aMEHUMBIE AMUHOKHUCIOTBL. AMHMHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBhl O€IIKOBOM MOJIEKYJIbI (TIEpBUYHAs, BTOPUYHAS, TPETUYHAs M YETBEPTUUHAsS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenKoB. buonornyeckue GpyHKIIMU OEITKOB.

depmeHThl — Ouosiornueckue Karanu3aropbl. CTpoeHune (pepMeHTa: aKTHUBHBIN IIEHTP,
cyoctpatHas cnemuduuynocts. Kodepmentsl. Burtamunbel. OTinuus ¢QepMEeHTOB OT
HEOPraHMYECKUX KaTaJIu3aTopOB.

VYrneBonpl: MoHOcaxapuabl (TJOK03a, pubo3a W Ae30Kcupub03a), Iucaxapujibl
(caxapo3sa, JlakTO3a) W TOJIMCAaxapuabl (Kpaxmall, TIUKOTeH, Ieuloio3a). buomoruueckue
(GYHKIIMH yTIIEBOOB.



Jlumuner: Tpurnuuepunsl, docdomunuasl, crepouasl. [uapodunbHO-THAPOGOOHEIE
cBoiicTBa. buonornueckue QyHKuM aunuaoB. CpaBHEHHE YTIeBOJIOB, OCJIKOB U JIMIKJOB
KaK MICTOYHHUKOB 3HEPIUHU.

Hyxnennoseie kucnotel: JIHK w PHK. Hykneoruasl — MOHOMEpPBI HYKIEMHOBBIX
kuciot. Crpoenne u pynkuuu JJHK. Crpoenne u pynxkumu PHK. Buaer PHK. ATO:
CTpoeHHE U (QYyHKIUU.

[urosorus — Hayka o kierke. Kiierounast Teopust — npuMep B3auMOAEHUCTBUS UAEH U
(GakTOB B HAYYHOM MMO3HAHUU. METO/IbI U3yUeHUs KIETKU.

Knerka kak wnemoctHas >kuBas cucrema. OOIIMEe NPU3HAKM KIETOK: 3aMKHYyTas
Hapy>kHasg MemOpaHa, moJiekyJibl JJHK kak renernueckuii annapar, cucteMa cuHTe3a Oeska.

Tunsl KJIETOK: SyKapuOTHYecKass U Tpokapuothyeckas. OCOOEHHOCTH CTPOCHHMS
npokapuoThyeckor kietku. Kiierounas crenka Oakrepuil. CTpoeHHE 3YKapUOTHYECKOM
KJIeTKU. OCHOBHBIC OTJINYHS PACTUTEIIBHOM, )KUBOTHOW M TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAs CTEHKA, IITUKOKAJIMKC, UX (DYHKIIUH.
[Ina3maTuueckass MemOpaHa, €€ cBoiicTBa W (PyHKumMH. lluTommazma u e€ oOpraHoubI.
OpnomemOpanubie  opradounsl  kjetku: OIIC, ammapar [omapmku, JTHU30COMBI.
[lomyaBTOHOMHBIE OpraHOMABI KJIETKA: MUTOXOHAPHUM, IuiacTuabl. lIpoucxoxxaeHue
MUTOXOHIPHN U mactu. Buasl nnactun. HememOpanHble opraHOUIbI KJIETKH: puOOCOMBI,
KJICTOYHBI ILEHTP, LEHTPHUOJU, PECHUYKH, KIYTHUKA. DYHKIMH OPraHOMAOB KIETKH.
Brurouenusi.

Anpo — perymsaropHbli 1eHTp kieTku. CTpoeHue spa: saepHas 0005104YKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. [lneiinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

[uarpammsel: «PacnpeneneHne XHUMUYECKUX D3JIEMEHTOB B HEXKHUBOH IPUPOIE»,
«Pacripenenenrne XuMHUYECKUX AIIEMEHTOB B )KMBOM ITPUPOJIEN.

Tabmuubl 1 cxembl: «llepuoanueckas Tabmua XUMHYECKUX 3JIEMEHTOBY», «CTpoeHHe
MOJIEKYJbl BOABDY, «buocuuTes Oenka», «CTpoeHue Monekynsl Oenka», «CTpoeHue
depmenta», «Hyknennossie kuciotel. JHK», «Ctpoenue monexkynsl AT®», «Ctpoenue
DYKapUOTUYECKON KIETKN», «CTpOEHUE KUBOTHOM KIIETKW», «CTpOEHHE paCTUTEIbHOMN
KIIETKW», «CTpOCHHE NMPOKAPUOTHYECKON KIIETKN», «CTpOEHHE sApa KIETKI», « Y TIIEBOIBDY,
«JInmmaey.

ObopynoBaH#e: CBETOBOM MHUKPOCKOI, 000pyAOBaHUE AJIsi MPOBEACHHS HAOIIONCHUH,
U3MEPEHU,  DKCIIEPUMEHTOB,  MHKpPOIIpENapaTbl  PACTUTENbHBIX,  JKUBOTHBIX H
OaKTepuaIbHBIX KIETOK.

JlabGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 1. «/3ydeHue KaTaauTHIECKON aKTUBHOCTH (DEpMEHTOB (Ha
IpUMEpPE aMHJIa3bl UIIU KaTajaasbl)».

JlaGoparopnas padota Ne 2. «l3ydeHue CTpoeHMs KIETOK pacTEHHUH, *UBOTHBIX U
OakTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax v X OMUCAHUE.



Tema 4. /KusHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, Wi MeTa00aU3M. AcCUMWIAIUSA (IJIACTUYECKU OOMEH) U
JTUCCUMUTIATINSA (PHEPTETUYECKU 0OMEH) — IBE CTOPOHBI €IMHOTO TIpoIiecca MeTadboIm3Mma.
Posb 3aK0HOB COXpaHEHUs BEIIECTB U SHEPTUU B MOHUMAHUU METaboM3Ma.

Turbl oOMeHa BelecTB: aBTOTpO(dHBIN U reTepoTpodHsbIil. Posib pepMeHTOB B 0OMEHE
BEIIECTB U MIPEBPAIICHUH YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas (das3pl (orocuHTe3a. Peakuuu QorocuHTe3a.
O¢ddextuBHOCTh (PoTOCHMHTE3a. 3HaUeHHEe (HOTOCHMHTE3a IS KU3HU Ha 3emuie. BrusHue
yC0BUM cpejibl Ha (POTOCUHTE3 M CLIOCOOBI MOBBIIIIEHUS €70 TPOYKTUBHOCTH Y KYJbTYPHBIX
pacTEHUI.

XemocuHTe3. XeMOCUHTE3UPYIOIIHe OakTeprun. 3HAaUCHHE XEMOCUHTE3a VIS )KU3HU Ha
3emue.

DHepreTuyeckuid oOMeH B KJeTke. PacmiermieHne BelIEeCTB, BBbIACICHUE W
aKKyMYJUPOBaHUE DJHEPruM B KIETKE. OJTambl SHEpreTudeckoro oOmeHa. [nmkonus.
bpoxxenue u ero Bubl. KruciiopogHoe okucieHue, Ui KIeTouHoe Abixanue. OKUCIUTEIbHOE
dbochopunupoBanue. IHPEKTUBHOCTD IHEPTETUUECKOTO OOMEHA.

Peakuuu matpuunoro cuute3a. ['enermueckas uHbpopmanus u JHK. Peamuzanus
reHeTH4YeCcKor nHpOpMaIlUK B KJIeTKe. [ e HeTHYEeCKU KO M €ro CBOMCTBA. TpaHCKpUMIus —

matpuunbli  cunte3 PHK. Tpancnsuuss — OuocuHTe3 Oenka. DTambl TPaHCISALHUU.
Koauposanue amunokucnot. Posb pubocom B 6MocuHTEe3€ Oernka.
Hexnerounsie ¢opmbl xu3HH — BuUpycbl. Mctopusi otkpsitusi BupycoB (. U.

NBanoBckuit). OCOOEHHOCTH CTPOCHUS W >KM3HEHHOTO IMKIAa BUpycoB. bakrepmodarw.
bone3nu pacTeHuii, JKMBOTHBIX M  4YEJIOBEKA, BBI3BIBAEMBIE BHUpycaMH. Bupyc
umMmyHoaeuiuta yenoBeka (BUY) — BozOyautens CIINa. OOpaTHas TpaHCKpUIIuS,
peBeprasa u unrerpasa. [Ipodunaktuka pacnpocTpaneHus: BUPYCHBIX 3a00JI€BaHU.

JlemoHncTpanum:

[Toptpetsi: H. K. Konbuos, [. . UBanosckui, K. A. Tumupsses.

Tabmuubt u  cxembl: «Tunel nuTanus», «Merabonusmy, «MHUTOXOHIPUSY,
«QHepreTuyeckuit oomen», «Xiopormiacty, «Dotocuntesy», «Ctpoenue JJHK», «Ctpoenue
u GyHKIUOHHMpOBaHHE TeHa», «CunHte3 Oenkay, «l'eHermueckuii kom», «Bupyce»,
«baktepuodarm», «Crtpoenune u xu3HeHHbI Wk Bupyca CIIM/a, OGaxtepuodaray,
«Pemnukanus JTHK.

O6opynoBanue: Mojaenu-anmmkanuu — «Yasoenne JIHK wu  Tpanckpumnimsy,
«buocunres 6enkay, «CtpoeHue KIeTknw», Mmoaensb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe 1 MHAMBUYAJbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKi, WM KU3HEHHBIM UK kineTku. MuTtepdaza u muto3. Ilpoueccsr,
npotekatoiue B uutepdase. Pemnukanus — peakius matpuunoro cunreda JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIN HA0Op — KapHOTHUIL. JIUTUIOUTHBIN U FarIOUIHbIH XPOMOCOMHBIE
HaOopbl. Xpomatunabl. LlUTONOrMYecKne OCHOBBI PA3MHOXKEHUS M HWHIWBHUIYaJIbHOTO
Pa3BUTHUS OPTaHU3MOB.

Henenne kinerkn — muto3. Craaum mutoza. Ilpouecchl, TPOUCXOIAIINE HA Pa3HBIX
CTaJuAX MUTO3a. BUOJOTHYECKUA CMBICII MUTO3A.



[Iporpammupyemasi ruOeb KJISTKH — arlonTo3.

@®opMbI pa3MHOXKEHHWS OpPraHU3MOB: Oecrmojioe W TojioBoe. Buubl 0Gecrnosoro
PasMHOXEHUSA:  JICJICHME  HAJBOE, IOYKOBAHME  OAHO- W MHOTOKJIETOYHBIX,
criopoo0OpazoBaHue, BereTaTMBHOE  pa3MHOXKEHHE. VICKycCTBEHHOE  KJIIOHUPOBAaHHUE
OpPraHu3MOB, €70 3HAYCHUE JJISI CEJIEKLIHH.

[TonoBoe pa3MHOKEHHUE, €70 OTIAUYHS OT OECIIOJIOTO.

Meito3. Cranuu meiiosa. Ilponecchl, nmpoucxomsiiue Ha cragusx Meiosa. IloBeneHue
XpoMocoM B Meno3e. KpoccuHrosep. buosmornyeckuii CMbICT M 3HAYEHHUE MEHO03a.

['amerorenes — mpoiiecc oOpa3oBaHHUs IOJOBBIX KIETOK Y KUBOTHBIX. [lojioBbIE
Kene3bl: CeMEHHUKA M su4yHUKU. OOpa3oBaHHE W PAa3BUTHUE TOJOBBIX KIETOK — TraMer
(cmepmaro3ous, SHUIEKIETKA) — craepMaroreHe3 M oBoreHe3. OCOOEHHOCTH CTPOCHHS
SIMIEKIIETOK U criepMaro3onioB. OmiogotBopenue. [Taprenorenes.

NHnuBuayabHOE pa3BUTHE (OHTOT€HE3). DMOPHOHAIIBHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUSL Y TMO3BOHOYHBIX >KMBOTHBIX: JPOOJICHUE, TacTpYJISALUS,
opraHorenes. IlocTamOproHanbHOE pa3BuTHE. THUMBI MOCTAIMOPHUOHATIBLHOTO Pa3BUTHSL:
npsiMoe, HempsiMoe (JTMYMHOYHOE). BimsiHue cpensl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pazButue pacreHuid. OHTOreHe3 IBETKOBOTO PACTEHHUs: CTPOCHHE CEMEHHU,
CTaJuy Pa3BUTHUS.

JlemoHncTpanum:

Tabmuet u cxembl: «POPMbI pa3MHOKEHHSI OPraHu3MOBY, «JIBOMHOE OIJI0JOTBOPEHHE
y LBETKOBBIX pPACTEHUI», «BererarnBHOE pPAa3MHOKEHHME pACTEHUN», «/leneHne KieTku
OakTepuit», «CTpoeHHE MOJNOBBIX KIETOK», «CTpoeHHe XpoMOCOMbDY, «KileTouHbI UKD,
«Permmukanusa [JHK», «Muto3», «Meiio3y, «[Ipamoe u HEnpsiMoe pa3BuTue», «l'ametorenes
Yy MJIEKOIHUTAIOLIUX U YEeJIOBEKa», « OCHOBHBIC CTAIUM OHTOTE€HE3a.

O6opynoBanme: MUKPOCKOT, MUKpompenapaThl « CliepMaTo30U bl MIICKOTTHTAIOIIETOY,
«SlinexneTka miekonuraroniero», «KapuoknHes B KJIETKaX KOpEHIKa JIyKa», MarHUTHAs
Moenb-anrukanus «/lenenue kiuetku», monens JAHK, Mmoaens Metadaznoit XpoMOCOMBI.

JlaGopaTopHble U NpaKkTHYECKHE PA0OThI:

JlabopaTopHnas pabota Ne 3. «HaOmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpPEITKa JTyKa
Ha T'OTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopHas pabora Ne 4. «M3ydeHue CTPOCHHs TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKponpenaparax».

Tema 6. HacsiencTBeHHOCTb M U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Vcropus pa3BuTus TeHETUKU. Poib 1uTonoruu wu
AMOPHOJIOTUN B CTAHOBJICHUM TE€HETUKHU. BKiam poccuiickux MU 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETHKUA. MeTonbl TeHeTUKH (THOPUI0IIOTMYECKUM, ITUTOT€HETUYECKUM,
MOJIEKYJIIpHO-TeHeThuYeckuii).  OCHOBHBIE = TE€HETUYECKHE  TMOHATHS. | eHeThueckas
CUMBOJIMKA, UCIIOJIb3yEMAasl B CXEMax CKPEIIMBaHUMN.

3aKOHOMEpPHOCTU  HAcCJE€JAOBaHUS MPU3HAKOB, yCTaHOBIEHHble [. MeHaenem.
MonorubpuaHoe CcKpeuBaHue. 3aKOH €IuHOoO0Opa3us TUOPHUIOB TMEPBOTO IMOKOJICHUS.



[IpaBuno AOMUHHMpPOBAHHUS. 3aKOH PACIICIUICHWS TMPU3HAKOB. ['WMIOTE3a YHUCTOTHI TaMeT.
[TomHOE 1 HEMTOTHOE TOMUHUPOBAHUE.

JluruOpugHoe CKpemmuBaHue. 3aKOH HE3aBUCHUMOTO HACIEJOBaHUS IPU3HAKOB.
[{uToreHeTuueCKUe OCHOBBI JUTHOPUIHOTO CKPEUTMBaHUS. AHATU3UPYIOIIEE CKPEIIUBAaHUE.
Hcnonb3oBaHre aHATU3UPYIOLIETO CKPEIMBAHMS 111 ONPEICTICHUSI TeHOTUIIa OCOOU.

CueruieHHoe HacnefoBanue npusHakoB. Pabora T. Moprana mno cuemnjgeHHOMY
HaCJIeIOBAaHHIO I'eHOB. HapylieHne cuemnienus reHoB B pe3yabTare KPOCCUHTOBEPA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | €eHETUUECKHE KAPTHI.

I'enetnka mosa. XpOMOCOMHOE ONpPEAECICHHE MOoJIa. AYTOCOMBI M MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W reTeporameTHble opraHu3mbl. HacnemoBaHue INpU3HAKOB,
CLEIUIEHHBIX C ITOJIOM.

N3meHnunBOCTh. BUABI M3MEHYMBOCTU: HEHACIEICTBCHHAs U HACJIEACTBEHHas. Poib
cpeabl B HEHACJEJACTBEHHOM M3MEHUMBOCTH. XapaKTePUCTHKA MOIUDHUKAIIMOHHOM
M3MEHYMBOCTH. BapuanuoHHBIA psig ¥ BapualuuMoHHas KpuBas. Hopma peakuuu mnpusHaka.
KonmnuecTBeHHbIE M KA4eCTBEHHbIE NPU3HAKM W MX HopMa peakuuu. (CBoicTBa
MOIU(PUKAIIMOHHON U3MEHUYUBOCTH.

HacnenctBennas, wWiau  TEHOTHIMYECKAas,  HW3MEHYMBOCTh.  KOMOWHATHUBHAs
W3MEHYUBOCTh. Mei03 U TOJIOBOM MpOoIecC — OCHOBAa KOMOMHATHBHOM HM3MEHUMBOCTH.
MyrtanmonHasi u3MeH4YMBOCTh. Kiaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. YacToTa U MpUYrHbI MyTanuii. MyTtareHHbie (pakToOpbl. 3aKOH TOMOJIOTHYECKUX
pPAIOB B HacieACTBeHHOM n3MeHunBocTy H. . BaBumnoga.

BresanepHas HaClIeACTBEHHOCTh U U3MEHYUBOCTb.

['enetuka udenmoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJbl T'€HETHUKH YEJIOBEKa:
reHeIOrMYeCKui, OJIM3HEIOBbIN, IUTOTCHETUYECKU, OMOXUMUYECKUM, MOJEKYISIPHO-
reHeruueckuil. COBpeMEHHOE OMNpE/CIICHUE T'eHOTHUMA: MOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTHIHPOBaHKE, B TOM urciie ¢ momombto [11[P-ananu3a. HacneactBennsie 3a00meBanms
YyelioBeKa: TeHHble O0oJie3HH, O00JIe3HM ¢ HACJIEICTBEHHOM MpeApacroioKeHHOCTHIO,
XpoMocoMHbIe Oojie3Hu. CoMartuueckue U reHeparuBHbie MyTanuu. CTBOJOBBIE KIIETKH.
[IpuHiunel  310poBoro oOpasza KW3HMU, JUATHOCTUKU, MPOGUIAKTUKA U  JICUCHUS
TCHETUYECKUX  Oosie3Held.  MeIMKO-TeHEeTHYECKOe  KOHCYJbTUPOBAaHWE.  3HAUYCHUE
MEIUITMHCKOW TEHETHKW B TPEAOTBPANIEHWHW W JICUCHUH TEHETHYECKUX 3a00JIeBaHUI
YEJI0BEKA.

JlemoncTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.

Tabnmuupel U cxembl: «MOHOTMOpUIHOE CKpEIIMBAaHWE U €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH PACIICTUICHUS U €0 [IUTOT€HETUYECKAs] OCHOBA», «3aKOH YUCTOTHI TaMET,
«Iurnbpunnoe ckpemmBanuey, «lluTonoruueckue OCHOBBI JTUTHOPHUIHOTO CKPEIIUBAHUS,
«Menos3», «B3auMOJEHCTBUE aJUIENBbHBIX TEHOB», «l€HETMYECKUE KapThl PACTECHH,
YKUBOTHBIX U YeJIOBEKa», «I'€HeTuKa mojia», «3aKOHOMEPHOCTH HACJIEOBAHUSI, CIICIIJIEHHOTO
¢ nonom», «KapuoTumbel denoBeka U KUBOTHBIX», «Buabl HW3MEHUYMBOCTHY,



«MomudukanmonHas U3MEHYMBOCTH», «HacnemoBanme pesyc-daxtopay, «['eHeTnka rpymnmn
KpoBW», « MyTallmoOHHasi U3MEHYHUBOCTD).

ObopynoBanue: Mojaenu-anmiukanuu «MoHorubpuaHoe ckpemuBanuey», «HemomHoe
JOMUHUpPOBaHUE», «Jurubpunnoe ckpemmBaHuey, «llepekpéct XpomMocom», MHUKPOCKON M
Mukpomnpenapar «Jlpo3zoduna» (Hopma, myTaruu (GoOpMbl KpBUILEB M OKpPacku Tena),
repOapuii «I'opox MOCEeBHOW.

JlabopaTopHble M mpaKkTHYecCKHe PadoThI:

JlaGoparopnas pabora No 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUA Y AP030(UIIbl HA TOTOBBIX MUKPOMPENapaTax».

JlaGoparopHass pabora Ne 6. «l3yueHne MOAUDUKALMOHHOM W3MEHYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO Psifia M BApUALIMOHHOW KPUBOI».

JlaGoparopnas pabora Ne 7. «Ananu3 MyTamuil y Jpo30(uiabl Ha TOTOBBIX
MHUKpOIpenaparax».

[Ipaktuueckas padota Ne 2. «CocTaBlieHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexuust opranu3MoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHNUE CENEKIIMH U JoMEeCTUKalus. Yuenue H.

H. BaBuioBa o LeHTpax MPOUCXOXKIACHHUS 1 MHOT000Opa3us KyJlIbTYPHBIX pacTeHH. L{eHTpbl
MIPOUCXOKICHHS JOMAIIHUX )KUBOTHBIX. COpPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MacCcoBbIi U MHAWBUIYATIbHBI OTOOPHI B CEJIEKIIUU
pacTeHMd M KUBOTHBIX. OlEHKa 3KcTepbepa. bIN3KOPOACTBEHHOE CKpPEIIMBAHUE —
uHOpuauHr. Yuctas nunus. CkpenuBaHue YUCTHIX TMHUHN. ['eTeposuc, niu rudpuanas cuia.
HeponctBennoe ckpemmuBanue — aytOpuaunr. OtganéHHas rulOpunusanus U e€ ycCrexwu.
W cKyCCTBEHHBIN MyTAareHe3 1 MOJIy4YEeHUE TOJHUILUIOUIOB. [JJOCTHKEHNS CENIEKIINH PAaCTEHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosorus Kak oTpacib NpOoW3BOACTBA. ['€HHas MHXKEHepHs. DTamnbl CO3JaHUs
pexomOunanTHo JIHK u Tpancrenusix opranusmoB. Kierounas umxeHepus. Kierounsbie
KYJIbTYDBI. MukpokiioHaJIbHOE Pa3MHOYKEHHNE pacTeHun. KitonupoBanue
BBICOKOIIPOAYKTHUBHBIX CEIIbCKOXO3SMCTBEHHBIX OPraHU3MOB. JKOJIOTUYECKHE U ITHYECKHUE
npo6sieMbl. 'MO — reneTndyecku MoaU(UIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanuu:

[Toptpersr: H. 1. BaBunos, 1. B. Muuypun, I'. /1. Kapnieuenko, M. ®@. 1BaHOB.

Tabmuubl 1 cxeMbl: KapTa «LIeHTphl MPOUCXOXKACHUS M MHOroO0Opasus KyJIbTYpPHBIX
pacteHuin», «llopoasl JOMamHUX KUBOTHBIX», «CopTa KyJIBTYpHBIX PAaCTCHUI»,
«Otnanénnas rubpuauzanusy, «Padborel akanemuka M. @. MBaHoBay, «llomurmmougus»,
«OOBEKTHI OMOTEXHOIOTHI, «Knerounsie KYJIbTYpbI u KJIOHUPOBAHUEY,
«KoHCTpynpoBaHHUE U NEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MyJISKU TUI0JI0B U KOPHEIIOA0B AUKUX (POPM U KyJIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbcKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble M NPaKTUYeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METO/IBI M IOCTUKEHUS CEJIEKIIMA PACTEHUH U )KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO (pepMy, COPTOUCTIBITATENbHBIN Y4aCcTOK, B TEININYHOE
X035 CTBO, J1aOOPATOPUIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».



11 KITACC

Tema 1. JBorOLIMOHHAsA OMOJIOTHSI.

[IpeanocbuUIKM BO3HUKHOBEHUS IBOJIIOUMOHHOW TEOPHH. DBOJIIOLMOHHAS TEOPUS U €€
MeCTO B OMOJI0THU. BiiusHNE 3BOTIOLMOHHON TEOPUHU HA PAa3BUTHE OMOJIOTUH U IPYTUX HAYK.

CBuzerenbcTBa 3BOMIOUMU. [laneoHToNOrMYecKre: MOCIEAOBATENbHOCTh MOSBICHUS
BUJOB B NAJEOHTOJOTMYECKOW JIeTONUCH, nepexonaHble (opmbl. buoreorpaduueckue:
CXOJ/ICTBO U pasinyue GayH u (op MaTepruKOB U OCTPOBOB.

OMOpHONOrHYecKHe: CXOACTBA U Pa3inyusi 3MOPHOHOB Pa3HBIX BUJOB MO3BOHOYHBIX.
CpaBHUTEIBHO-AaHATOMUYECKHUE: TOMOJIOTMYHBIE, AHAJIOIMYHBIE, PyAMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMUYECKHE: CXOJCTBO MEXaHU3MOB HACIEACTBEHHOCTH H
OCHOBHBIX META0OJMYECKUX MYyTEH Y BCEX OPraHU3MOB.

OpomonnonHas teopus Y. JlapBuna. IIpenmnoceulku BO3HMKHOBEHUS JapBUHU3MA.
JIBroKylpe Cuibl 3BOJIOLMHM BUIOB 1O /[lapBuHY (M30BITOYHOE pPA3MHOXKEHUE IIPU
OTPaHMUYEHHOCTH PECYPCOB, HEONpENEIEHHAs] W3MEHUMBOCTh, OOppOa 3a CyIEeCTBOBAHUE,
€CTEeCTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTD) n €€ 0CHOBHBIE MOJOKEHUS.

MuxkposBomronus. [Tonysinys Kak equHULA BUJIA U HBOJIFOLUH.

JBrxyuiue cuisl ((pakTopbl) SBOIIOLUHN BUI0B B IIpHpoae. MyTallmOHHBIN IpoLece U
KOMOMHATHBHAsI M3MEHYUBOCTh. llomynsioHHBIE BOJMHBI M Jpeiid reHos. M3omsauus u
MUTPALIHSL.

EctectBennblii 0TO0p — HampaBisiiomuii (¢aktop sBosonnu. OopMbl €CTECTBEHHOTO
otbopa.

[TpucniocoOaeHHOCT,  OpraHU3MOB  Kak  pe3yibraT  sBoionuu.  [lpumepst
IPUCTIOCOOIEHUH y OpraHn3MOB. ApoMOp(O3bl U UIN0AIATITALIUY.

Bun u BumooOpazoBanme. Kpurtepun Buma. OcHOBHBIE (DOpMBI BHA00OpA30BaAHUS:
reorpaduueckoe, 3KOJIOTHIECKOE.

MaxposBomorusi. @opMbl 3BOJIONKE: (UIETUYECKAs, AUBEPTreHTHASI, KOHBEPT€HTHA,
napasuienpHas. HeoOpaTuMocTs 3BOIIOLUY.

[IpoucxoxneHne OT  HECHEUMaJUM3MpPOBAaHHBIX  mpenkoB. lIporpeccupyromas
crnenuanu3anra. AJanTUBHAS paguanus.

JlemoHncTpanum:

[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. JapBun, B. O. KoBanesckuii, K. M. bap, 3.
I'exkenb, . Mrosuiep, A. H. CeBep1ios.

Tabmuupl U cxembl: «Pa3BuTue OpraHmyeckoro Mupa Ha 3emie», «3apoJbllliu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl OOpbOBI 3a CYIIECTBOBAHHE,
«EctecTtBeHHBII 0TOOpP», «MHOrOOOpa3ue COpPTOB pacTeHWit», «MHorooOpasue Mmopo.
KUBOTHBIX»,  «llonmymsauum»,  «MyTaluuMoHHAass  M3MEHYMBOCTH»,  «ApOoMOp(}O3bI»,
«Unnoanantanum», «O0Ias nereHepanus», «BIKyIye cuisl 3BooLUNny», «Kapra-cxema
mapupyta myremectsus Y. lapsunay, «boprba 3a cymectBoBanuey, «lIpucnoco6ieHHOCTb
opranu3MoBy, «I eorpaduueckoe BUI000pa3oBaHne), « IKOJIOTHIECKOE BU000Pa30BaAHUE.



ObopynoBaHHe: KOJUIGKIMSI HACEKOMBIX C PAa3IMYHBIMH THUIAMH OKpackd, Habop
IJIOJIOB U CeMsiH, KoJuleKiusi «lIpuMmepbl 3allUTHBIX TPUCTOCOOTCHUN y KUBOTHBIX),
Mojzienb «OCHOBHBIE HANpaBICHUS SBOMIOLUN», 00bEMHAsE Mojaenb «CTpoeHHE TOJOBHOTO
MO3ra MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, koyekuus «DopmMbl COXpaHHOCTH HCKOMAEMbBIX
JKUBOTHBIX U pacTeHui», Mopenb ammukanua «llepekpéct xpomocom», BIaKHBIE
npenapatsbl «Pa3zButre HacekoMoro», «Pa3BuTue JSrynkn», MuKponpenapar «Jlpo3odunay
(HopMa, MyTauu (POPMBI KPBLIILEB U OKPACKHU TEJNA).

JlabopaTopHble U MpaKkTHYECKHE PAdOThI:

JlaGoparopHas padota Ne 1. «CpaBHeHHE BUJOB 110 MOP(POIOTHYECKOMY KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «OnucaHue NpUCIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HHU HA 3eMJie.

JloHayuHble  TOpPEACTABICHUS O  3apOXKACHUM  KU3HU. HayuHble  rumoressl
BO3HMKHOBEHHUS W3HM Ha 3emJje: abuoreHe3 M MaHCIepMHUA. XHUMHUYECKas SBOJIOLIMS.
AOHMOTeHHBI CHUHTE3 OPraHMYEeCKUX BEIIECTB W3 HEOPTraHMYECKHX. DKCIEPUMEHTaIbHOE
MOJITBEPXK/ICHUE XUMHUYECKOW 3BoJtonud. HauanbHble 3Tarbl OGHOJOTHYECKON HBOJIIOLIMH.
['unoteza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp M  BO3HHKHOBEHHE
npotokneTku. [lepBrie kneTkn U uUx 3BodOLMS. DOPMHUPOBAHME OCHOBHBIX TPYMH KHBBIX
OpraHU3MOB.

Pa3Butne xu3Hum Ha 3emiie 1mo 3pam u nepuonaMm. Karapxei. Apxeiickas u
npotepo3oiickas 3pbl. [lameo3olickast spa u e€ mepuoabl: KeMOPUNUCKHM, OPIOBUKCKUA,
CIJIYPUHCKHM, JEBOHCKUM, KAMEHHOYTOJIbHBIMN, TIEPMCKHUM.

Me3so30iickas 3pa U €€ NepruoAbl: TPUACOBBIMN, FOPCKUM, MEJIOBOU.

KaliHo3o1ckas 3pa u €€ nepruoIbl: MAIEOr€HOBBIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTrKa KIumaTa U reoJIOrH4ecKuX npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOIIUN
PaCTUTENBHOTO M KUBOTHOTO MHUpa. Apomopdo3bl y pacTeHUil W KUBOTHBIX. [losiBieHwue,
pacuBET U BBIMUPAHUE TPYIII AKUBBIX OPTraHU3MOB.

Cucrema  OpraHM4yeckoro Mupa Kak  OTpaxkeHHe  ASBOMOIUU.  (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPIraHU3MOB.

OBOJIOLMS YeNoBEeKa. AHTpPONOJIOTMS Kak Hayka. Pa3BuTue MNpencTaBICHUNd O
MIPOUCXOXKJICHUN YeJNoBeka. Meroapl u3yudeHusi aHTpornoreHeza. CXOACTBa W pa3iidyusd
YeJIOBEKA U JKUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.

HBwxymme cunbl (hakTopsl) aHTpomoreHe3a. HacriencTBeHHas W3MEHYHMBOCTD H
€CTeCTBEHHBIN 0TOOp. OOIIeCTBEHHbI 00pa3 JKU3HM, W3TOTOBJIEHUE OPYAHM Tpyna,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTaIMM ¥ BETBU 3BOJIFOLIUH YEJIOBEKA: aBCTPAIONUTEKHU, YEIIOBEK yMEBI,
Yenosek mnpsamoxomsmumn, YenoBek HeaHaepTanbCckuii, YenoBek pasymHbid. Haxonku
UCKOTIAeMBIX OCTAaTKOB, BpPEMsI CYIIECTBOBAaHUS, OOJIACTh pacmpoCTpaHEHHs, OO0BEM
TOJIOBHOT'O MO3ra, 00pa3 ®HU3HU, OPYIusl.

Yenoseueckue pacbl. OCHOBHbIE OOJIBILINE PACHL: €BpONICOUIHAS (€Bpa3Hiickas), HErpo-
aBCTpaJioujHasi (PKBATOpHUAJIbHAS), MOHrOJIOWJHAs (a3uaTCKo-aMepuKaHckas). UYepTol



MPUCTIOCOOTICHHOCTH TIPEJCTaBUTENICH YEIOBEYECKUX pac K YCIOBUSAM CYIIECTBOBAHUA.
EnuncTBO uenoseueckux pac. Kpuruka pacusma.

JleMoHCTpanum:

[Toptpetsr: ®@. Penu, JI. [Tactep, A. U. Onapun, C. Muiep, I'. FOpu, Y. [apBuH.

Tabmumer wm  cxembl: «Bo3nukHoBenne CoJIHEUHOH  cuUCTEeMBl», «Pa3Butne
OpraHr4YecKoOro Mupay», «PacturenbHas KiIeTka», « KuBoTHas kieTka», «[Ipokapuoruueckas
KJIeTKa», « COBpEMEHHAsi CUCTEMa OPraHUYeCKOro MUpay», « CpaBHEHNE aHATOMUYECKUX YEPT
CTPOCHMsI ~ 4YeJlOBEKa W YeJOBEKOOOpa3HbIX  00e3bsiH»,  «OCHOBHBIE  MecTa
NAaJCOHTOJIOTMYECKUX HAaXOJOK MPEIKOB COBPEMEHHOIO 4eNOBeKa», «JlpeBHeWlue Ioan»,
«IpeBHue moan», «llepBbie COBpeMEHHBIE JTOAN», «UenoBeyecKkrue pacon».

O6opynoBanne: mymsixku «lIpoucxoxaeHue ueraoBeka» (OIOCTHI aBCTPAIONUTEKA,
NUTEKAaHTPOIa, HEaHJepTalblla, KPOMAaHbOHIA), CIENKU WM H300pa)KeHUs KAaMEHHBIX
OpYIMii MepBOOBITHOTO YeJoBeKa (KaMHHU-YOIIIEPHI, pyOusa, ckpedJia), TeOXpOHOJOTHIecKast
Tabnuia, KoJuieKuus «PopMbl COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U NpaKkTHYECKHE PA0OThI:

[Ipaktruueckas padota Ne 1. «M3yueHne ncKomaeMpIx OCTaTKOB PACTEHUN 1 KUBOTHBIX
B KOJUICKLIUSIX).

DKCKypcus «IBONIOLHUSA OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIN HIIH
KpaeBeUECKUN My3el).

Tema 3. Opranu3msl u OKpYy:Kamomias cpeaa.

OKoJiorusl Kak HaykKa. 3aJadd M pas3fesibl 3KOJOTMU. METOoabl 3KOJIOTHMYECKHX
VCCJIEIOBAHMI. DKOJIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenpl  oOuTaHHMS  OpPraHU3MOB:  BOJHAs, HA3eMHO-BO3/YyIIHAs, T[OYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornueckue pakrtopsl. Knaccudukarms skogorndecknx (akTopoB: aOMOTHUECKHE,
OMOTHYECKHE U aHTpONoreHHbIe. JlelicTBUe HKONIOrHuecKux (akTOpOB HA OPraHU3MBbI.

AOuoTtndeckue (axkTopbl: CBET, TeMIlepaTypa, BIAXKHOCTh. DOTONMEPUOIU3M.
[IpucnocoGnenusi opraHu3MOB K JA€UCTBUIO aOuoTH4eckux QaktopoB. buonoruueckue
PUTMBL.

buotnueckue ¢akrtoppl. Buumbl OMOTHYECKHMX B3aMMOICHCTBHI: KOHKYPEHIIHA,
XUIIHAYECTBO, CcuUMOMO3 u ero Qopmbl. [lapazutusMm, Koomepamus, MyTyalu3M,
KOMMEHCAIIM3M (KBApTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HAUYCHHE
OMOTUYECKUX  B3aMMOJICHCTBUUA [JIi  CYIIECTBOBAaHUSI OPraHU3MOB B  MPUPOJIHBIX
co00IIIeCTBaX.

DKOJIOTUYECKUE XApaKTEPUCTHUKU MNOMyIsiquu. OCHOBHBIE MOKA3aTENN IMOMYJIALINH:
YUCJIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MHPUPOCT, MHUrpanus. JnHammuka
YUCJIEHHOCTH MOMYJISIUU U €€ PEryJIsIIusl.

JlemoncTpanum:

[Toptpetsr: A. I'ymGonbar, K. ®@. Pynse, 3. ['ekkens.

Tabmumet u  cxemsl: kapta «lIpupomubie 30HBI 3emiun», «Cpeabl OOUTaHHS
opranu3MoBy», «@ortonepuoauzm», «llomynsunn», «3aKOHOMEPHOCTH POCTA YUCIECHHOCTH
nonyJisiuuu uHPy30puu-Tyhenbkny, «[luieBbie nemnmy.



JlabopaTopHble U NpakTHYECKHE PadOThI:

JlabopaTtopHas pabora Ne 3. «Mopdonoruueckre 0COOCHHOCTH PACTEHHM W3 Pa3HBIX
MECT OOUTaHHUSI.

JlaGoparopHas padota Ne 4. « BnusitHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktudeckass pabora Ne 2. «[loacu€T MIOTHOCTH MOMYJSLMA pa3sHbIX BHUIOB

pacTeHUN.
Tema 4. CooOecTBa 1 IKOJIOrHYECKHE CHCTEMBI.
CoobmiectBO  opranu3smMoB — OuonieHo3. CTpykTypel OHOLIEHO3a:  BUAOBasd,

POCTPAHCTBEHHAs!, Tpopuyeckas (nuuieBas). Bunpl-nomuaantel. CBsi3u B OMOLIEHO3E.

Dxonoruueckue cucrtembl (dkocuctemsbl). [loHsTHEe 00 sKOCHCTEME W OMOTEOLICHO3E.
OyHKIMOHAIBHBIE KOMIOHEHTHI 3KOCHCTEMBI: MNPOAYLEHThI, KOHCYMEHTBHI, PEIyLCHTHI.
KpyroBopot BemiecTB U MOTOK PHEPrHMHM B 3KocHcTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocucteMbl. [lumieBbie 1enu u cetd. OCHOBHBIE MMOKA3aTENM SKOCHCTEMbI: Ouomacca,
OPOAYKIHUS. DKOJOTMYECKUE MUPAMUIBI: MPOAYKIMH, YUCIEHHOCTH, Onomacchl. CBoOiiCcTBa
HKOCUCTEM: YCTOMUMUBOCTb, CAMOPETYJIsiius, pa3Butue. CyKkieccus.

[TpuponHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHCTeMa XBONHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPONOTE€HHBIE SKOCUCTEMBL. ATPOIKOCUCTEMBI. Y pO03KOoCcUCcTEMBI. brosmornueckoe u
XO035IUCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpazue  kak  Qaktop  ycroilumBocTH  3kocucteM.  CoxpaHeHHe
OMOJIOTHYECKOTO PAa3HOOOpa3us Ha 3emIre.

VYuenne B. 1. Bepuaackoro o Ouocdepe. I'panuiibl, coctaB U CTpyKTypa Ouocdepsl.
’Kupoe BemiectBo U ero pyHkiuu. OcodeHHOCTH Orocdepbl Kak ria00aabHON YKOCUCTEMBI.
Jlunamuueckoe paBHOBECHE U 00paTHas CBA3b B Onocdepe.

KpyroBopoTsl BemiecTB M OMOT€OXMMHUYECKUE ILMKIBI 3JEMEHTOB (YIJiepoja, a30Ta).
3oHanbHOCTHL OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouocdepe 3emMau. AHTPOIOTEHHbIE HW3MEHEHUs B Ouocdepe.
['moGanbHbIE YKOJTOTHYECKUE TPOOITIEMBI.

CocymectBoBaHue NpupoAbl U uenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak
OCHOBa ycToW4ymBocTU Ouochepsl. OCHOBa palMOHAIBLHOTO YIPABICHUS MPHUPOJAHBIMU
pecypcamu 1 UX HCToib3oBaHue. JlocTrxeHns: OMONIOruH U 0OXpaHa MPUPOIbL.

JdeMoHcTpanum:

[Toptpetsl: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupr u  cxembl: «llumeBsie menu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpupomnsie coobmecTBay, «llenu muranusy, « Ikojgorundeckas nmupamuiay, «buocdepa n
YeloBeK», «IJKOCHUCTEMa IIMPOKOIUCTBEHHOTO Jeca», «JKOCHCTEMa XBOWHOTO Jiecay,
«buoueno3 Bonmoéma», «ArpoueHos3», «lIpumepHble aHTPONOIreHHbIE BO3JEHCTBUS Ha
npupony», «BakHellIne HMCTOUHUKM 3arpsi3HEHUS BO3/yXa U TPYHTOBBIX BOJ», «IlouBa —
BaKHeHmas cocrtapisitomas ouocheps», «Daktopsl gerpamanuu mouBy», «llapHUKOBBII
apdexT», «DakTophl PaAMOAKTUBHOTO 3arps3HeHus Ouocdeprr», «OOmas CTpyKTypa
ouochepr», «Pacnpoctpanenue xu3zHu B Ouochepe», «O30HOBBIM 3KpaH OHOCPEPH»,
«Kpyrosopot yriepona B ouocepe», «KpyroBopor azota B Ipupoae».



O6opynoBanue: MOJ€eNb-aIllIUINKAIUS «Turmmaasie OHOIICHO3EIY, repoapuit
«PactutenbHbple  cooOmIecTBay, Koyuiekiuu «buonenosy, «BpeauTenu BaKHEHUITUX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYyp», TepOapuu W KOJUICKIIMA PACTEHUW U >KUBOTHBIX,
MpUHAJJICKAIME K Pa3sHbIM SKOJOTMYECKUM TpyImamM oOAHOoro Buja, KpacHas kHwura
Poccuiickoit @enepaiiuu, U300pakeHUsT OXpaHIEMbIX BUJOB PACTEHUM U )KUBOTHBIX.

I[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 BUOJIOTUN HA
HBA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUIA

Cornmacuo ®I'OC COO, ycraHaBnuMBarOTCS TpeOOBaHMS K pe3yJbTaTaM OCBOCHUS
oOyJaronmuMucs  TporpaMm  cpefaHero  olmiero  oOpa3oBaHUS:  JIMYHOCTHBIM,
MeTaIrpeAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpyKkType JIMYHOCTHBIX DPE3YJIbTATOB OCBOCHMS INpeaMeTa «buosorus» BbIIECICHBI
CIIEYIOIIME COCTABJISIONINE: OCO3HAHME OOYYaIOIUMUCS POCCUMCKOW TIpakIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHIO, CAMOCTOSITENIBHOCTH M CaMOOIPEIEIICHHUIO,
HQJINYUE MOTUBALMU K OOY4YEHHIO OMOJIOTMH, IIEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX
yOeXIeHU JUYHOCTM HAa OCHOBE KIIIOUEBBIX LIEHHOCTEW U HUCTOPUYECKUX TpPATULUN
pa3BUTHA  OMOJIOTMYECKOIO  3HAHUS, TOTOBHOCTb M  CIIOCOOHOCTh  OOYyYaroIIUXCs
PYKOBOJACTBOBATbCS B CBOEHU JIEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMM,
OPUCYIIMMH  CHUCTEME  OHOJIOTUYECKOTO  00pa3oBaHUs, HAIUYHE  HIKOJOTHUYECKOTO
IPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LEJIH U CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaTbl OCBOEHUS IpeaMera «bHONorus» IOCTUTarOTCA B E€AUHCTBE
y4eOHOM W BOCHHUTATEIBHOW JAESITENPHOCTM B COOTBETCTBUU C TPaJAULMOHHBIMU
POCCHMCKMMH  COUMOKYJIbTYPHBIMH,  UCTOPUYECKHMMH W  JyXOBHO-HPABCTBEHHBIMHU
HEHHOCTSMU, IPUHATHIMH B 00IIIECTBE MPaBIJIaMUA U HOPMaMU MOBEJICHUS U CIIOCOOCTBYIOT
IpoleccaM CaMOIIO3HAHMs, CaMOBOCIIMTaHUS M CaMOPA3BUTHs, DPA3BUTHS BHYTPEHHEH
NO3ULIMN JUYHOCTH, TATPUOTHU3MA, YBAXKECHUS K 3AKOHY U ITPABONOPAJIKY, YEJIIOBEKY TPy1a U
CTaplieMy MOKOJCHHIO, B3aUMHOTO YBa)XKCHHS, OEpPEKHOr0 OTHOIICHUS K KYJIbTYPHOMY
HACJIEWIO U TPAJUIMAM MHOTOHAMOHAIBHOrO Hapoaa Poccuiickon denepanuu, npupoe u
OKPY>KarolIeu cpee.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS Y4yeOHOro mnpeamera «buonorus» mOIKHBI
OTpakaTb FTOTOBHOCTh U CIOCOOHOCTH O0YUaIOIIUXCsl PyKOBOJCTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEN NO3WLMEN JMUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHUEHTAlUM, ITO3UTHUBHBIX
BHYTPEHHUX YOEXIEHUH, COOTBETCTBYIOIIMX TPAAUIUOHHBIM ILIEHHOCTSIM POCCHUKUCKOTrO
oOu1ecTBa, pacliipeHE )KU3HEHHOTO OIbITA U OMbITA IEATEILHOCTH B IPOLECCE peann3aliu
OCHOBHBIX HalIPAaBJICHUI BOCIIUTATEIILHON JEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOrO BOCIIUTAHMS:



c(hOPMUPOBAHHOCTh TpaXKAAHCKOW TMO3UIMKA OOYYalIIerocsi KakK akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IEeCTBA;

OCO3HAaHME CBOMX KOHCTHTYIMOHHBIX TpaB W OOS3aHHOCTEH, YBaXKCHHE 3aKOHA U
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATETbHOCTH NIPU CO3JAHUM YYEOHBIX
MIPOEKTOB, PEIICHUU Y4eOHBIX W TO3HABATENBbHBIX 3a]a4, BBITIOJIHEHHH OHOJIOTHYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTh OMNPENENATh COOCTBEHHYIO TO3UIIUIO IO OTHOIICHHIO K SIBJICHUSM
COBPEMEHHOM JKM3HU U OOBACHSTH €€;

YMEHUE YYUThIBaTh B CBOMX JCHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSl JIIOJIEH C pasHbIMH YOCXKIACHUSMHU, KYJIbTYPHBIMU IIEHHOCTSMU H
COIIMAIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOLIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
MO3HABATEIbHBIX W HCCIEIOBATEIIbCKAX 3a/a4, YBAXKUTEIBHOIO OTHOUIEHUS K MHEHUIO
ONIMOHEHTOB MPHU 00CYKJACHUH CIIOPHBIX BOITPOCOB OMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU ESITETbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOPMUPOBAHHOCTh  POCCHUMCKOM  Tpa)XJaHCKOWM  WIACHTUYHOCTH, IAaTPUOTHU3MA,
YBAKEHUS K CBOEMY HapOJly, 4YyBCTBAa OTBETCTBEHHOCTH Iepesi PoIMHOMN, ropI0CTH 32 CBOM
Kpaii, cBOr0 PonHy, CBOM SA3BIK U KYJIBTYPY, IPOLIIOE U HACTOSIIEE MHOIOHALIMOHAJIBHOIO
Hapoja Poccuu;

IIEHHOCTHOE OTHONIIEHHWE K MPUPOJHOMY HACIEIUIO U TMaMsITHUKaAM MPUPOJbI,
JOCTUXEHUSIM Poccrun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIaJ POCCUUCKHX YYEHBIX B CTAHOBIIEHHE M Pa3BUTHE
Owonorny, MOHUMAaHWS 3HAYCHHS OWOJOTMH B TO3HAHWUM 3aKOHOB MPHUPOJBI, B >KH3HU
YEJIOBEKa M COBPEMEHHOTO OOIIECTBA;

uaeiiHas  yOeXJIEHHOCTb, TOTOBHOCTh K CIyXeHut0o U 3ammure OredecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAHUE JIYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBEICHNUS,

CIIOCOOHOCTH ~ OLIEHUBAaTh CHUTYyalldl0 M [PUHUMATh OCO3HAHHBIE  PEIICHUS,
OPHUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B OCTPOEHUE YCTOMYUBOrO Oy IyIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM pOAMUTENSM, CO3JIaHHI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATUS UEHHOCTEW CEMEMHOW KW3HA B COOTBETCTBUU C TPagULIHSIMHU
HaposoB Poccuu;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIFOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHUE YMOIMOHAIBLHOTO BO3JECUCTBUS KUBOU MPUPOBI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIPOKEHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHUE MPOSBIISITH
KaueCcTBa TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocHMTAHMSA, (POPMHUPOBAHUS KYJBTYPbl 310POBbS H
IMOLUOHAIBHOTO 0JIATONOTY M

MOHMMAaHUE W peaau3aius 3J0pOBOro MU 0Oe30macHOro obpasa >KU3HU (30POBOE
MUTaHue, COOIO/IEHNE TUTUEHNYECKUX MPABWII U HOPM, COATAaHCUPOBAHHBIN PEXKUM 3aHATUN
U OTIbIXa, peryispHas ¢u3nueckass aKTUBHOCTb), OEpPEKHOTO, OTBETCTBEHHOTO W
KOMITETEHTHOT'O OTHOIIIEHUS K COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAHUE IIEHHOCTU TMpPaBWI HUHAMBUIYAJIBHOTO W KOJJIEKTUBHOIO 0€30MacHOTO
MOBEJEHUS B CUTYyalUsX, YIPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOACH;

OCO3HAHHE MOCEACTBUN U HEMPUSATHUS BPEIHBIX TPUBBIUCK (YIIOTPEOIEHUS aTKOTOJI,
HAapKOTUKOB, KypEHUs);

6) Tpy10BOIr0 BOCIUTAHUSA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MacTepPCTBa, TPYI0JII00HE;

FOTOBHOCTb K  AaKTUBHOW  JIEITEIBHOCTH  TEXHOJIOTMYECKOM U  COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJTHSITH
TaKyo J€ATEeIbHOCTD;

MHTEPEC K PA3IUYHBIM chepaM MpoPecCHOHAIBHON AeSTEIbHOCTH, YMEHUE COBEPILIATH
OCO3HaHHBIM BBIOOp Oyayuied mpodeccuu W peasu30BbIBATh COOCTBEHHBIE >KU3HEHHBIC
TJIaHBI;

TOTOBHOCTb U CHOCOOHOCTH K 00pa30BaHUIO U cCaMO00pa30BaHUIO HA MPOTSHKEHUH BCer
KU3HU;

7) 3K0JI0TrH4eCKOro BOCIIMTAHUSA

HKOJIOTHYECKU 1€J1€CO00pa3HOe OTHOIIEHHE K IMPUPOJIe KaK HCTOYHUKY >KM3HU Ha
3emJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHUE YPOBHSI SKOJOTUUECKOW KYJIbTYpHI: MPUOOPETCHHE OMBITA TIJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKHA UX BO3MOKHBIX IMOCIEACTBUM I OKPYKAIOUIEN CPEBL,

OCO3HaHME rI00aTbHOTO XapaKTepa SKOJOTUYECKHUX MPOOIeM U MyTe UX pellleHHUs;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaEMble MPU H3YUYEHUU OHOJOTUU 3HAHUS U
YMEHUS TPU PEIICHUH TPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM MPUPOIOTIOIHE30BAaHUEM
(cobmroaeHue paBUIT MOBEICHUS B TIPUPOJIC, HAITPABIEHHBIX Ha COXPAaHEHNUE PAaBHOBECHUS B
HKOCUCTEMAX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsr);

AKTUBHOE HEIMPUATHE JICUCTBUW, MPUHOCAIIUX BpEI OKpYXKarollleld MPUPOAHOUN cpele,
YMEHHUE MPOTHO3UPOBATH HEOIaronpusITHIC AKOJIOTUYECKUE MOCJIEJICTBUS
IPEANPUHUMAEMBIX TEUCTBUN U NMPEIOTBPALIATh HX;

HaJM4Yue Pa3BUTOTO HKOJOTMUECKOTO MBIIUICHUS, HKOJOTHUYECKON KYJIbTYpPhl, OMNbITA
JEATEIIbBHOCTH SKOJIOTMYECKOW HAIPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCA HWMH B
MO3HABATEIbHOW, KOMMYHUKATUBHOW W COLMAJIbHOW IMPAKTUKE, TOTOBHOCTU K yYacTHIO B
MPAKTUYECKOMN JIEITETbHOCTH SKOJIOTMYECKON HANPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:



c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKHM U OOUIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO Ha JHAJIOTe€ KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIbTYPHOM MHUPE;

COBEPIIICHCTBOBAHMWE S3BIKOBOM M  YHUTATEIbCKOM  KYyJIbTYyphbl Kak CpeIcTBa
B3aMMOJEICTBUS MEXKIY JIOJbMU U IO3HAHUS MUDA;

NOHMMAaHUE CHEeHU(PUKKA OUOJIOTMHM KaK HayKd, OCO3HaHUS €€ pojau B (HOPMHUPOBaAHHUU
palMoOHAIbHOIO HAYYHOTO MBIIUICHUS, CO3JaHUM LIEJOCTHOTO MpPEACTaBICHUS 00
OKpYXalolleM MHUpPE KaK O €IUHCTBE MPHUPOAIblI, YeJIOBEKa W OOIIeCTBa, B IO3HAHUU
MIPUPOIHBIX 3aKOHOMEPHOCTEH U PeIIeHnr IPOOJIeM COXPaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKINEHHOCTP B  3HAYUMOCTH OMOJOTMM JJIi COBPEMEHHOM  LIMBWJIM3ALINU:
o0OecriedeHuss HOBOTO  YPOBHS  Pa3BUTUS  MEAMIMHBI, CO3JaHHE IEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pEllaTh pPEeCypCHble NpoOJieMbl pa3BUTHS YEJIOBEUECTBA,
IIOMCKa IyTEeH BBIX0J1a U3 TTI00AIbHBIX KOJOTMYECKUX MTPo0iIeM U oOecriedeH s mepexoaa K
YCTOMYMBOMY pa3BUTHIO, pPAIlMOHAJIbHOMY HCIIOJIb30BAHUIO MPHUPOAHBIX PECYPCOB U
(OpMUPOBAHNIO HOBBIX CTaHIApPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHOJOTUYECKUX 3HAHUM B LEJISIX TOBBIIICHUS
oOmeld  KyJIbTyphl, €CTECTBEHHO-HAayYHOM TPAMOTHOCTH, KaK COCTaBHOM 4YacTH
(GYHKITMOHATBLHON TPaMOTHOCTH O00yYaromuxcs, GopMupyeMoii pu U3y4eHuu OUOJIOTUH;

NOHMMAHHUE CYLIHOCTH METOJOB ITO3HAHUS, HUCIIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BAaTh MOJydyaeMble 3HAHUA JJI1 aHaJIU3a U OOBICHEHHs SBIICHUHN
OKPYXKAaIOIIero MUpa U MPOUCXOASAIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh 00OCHOBAaHHBIC
3aKJIIOUEHUS Ha OCHOBE HAYYHBIX (PAKTOB M UMEIOUIMXCA JAHHBIX C ILIEJBI0 MOJyYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSATEIBHO HMCIOJIb30BaTh OHMOJIOTMUECKHUE 3HAHUS ISl pELICHUs
po0JieM B peasbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHWE I[IEHHOCTH HAy4HOU JEATEIbHOCTH, TOTOBHOCTh OCYLIECTBIIATH MPOEKTHYIO
U MCCIIEI0BATEIBCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUW MO OWOJIOTMM B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTanpeamMeTHbIe pe3yIbTaThl OCBOSHUS yueOHOTO TIpenMeTa « BHoIorusy BKITFOYAOT:
3HaYUMBIC i1 (POPMHUPOBAHUS MHPOBO33PCHHS OOYYAIOMIUXCS MEXKIUCITUTUTHHAPHBIC
(MEXIIpeIMEeTHBIC) OOIICHAYYHBIC MOHSATHSA, OTPAKAIONIUE IIEJIOCTHOCTh HAYYHON KapTHHBI
MUpa U CHCIU(PUKY METOJOB ITO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPrus, SBIICHUE, IPOIECC, CUCTEMA, HAYYHBIN (aKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCIICJIOBaHWe, HAOIIOJICHUE, HW3MEPEHHE, SKCICPUMEHT W JIPYTHUX),
YHHUBEpCaJbHbIC yUeOHBIC ACHCTBHSI (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIISITHBHBIC),
obecrieunBarone  GpopMupoBaHue (DYHKIIMOHATBHOW TPaMOTHOCTH H  COIHMAILHOMN
KOMIIETEHIIMH OOYYaroIIUXCs, CIOCOOHOCTh OOYYAIOIIUXCS HCIOJIB30BaTh OCBOCHHBIC



MEXIUCITUIUTHHAPHBIEC, MUPOBO33PEHYECKHE 3HAHNS M YHUBEPCAIbHBIC YUeOHBIC ISHCTBHS B
II03HABATEJIbHON U COLUAIBHOM ITPAKTHUKE.

MeTtanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS IPOTrPAMMBI CPEIHETO 00111ero 00pa3oBaHus
TOJDKHBI OTpakaTh:

OBj1aieHHe YHHBEPCAJbLHBIMH Y4e€0HBIMH NMO3HABATEJIbHBIMU JIEHiCTBUSIMH:

1) 6a30Bble JIOrHYecKHeE AeHCTBHUSA:

CaMOCTOATENLHO (POPMYJIMPOBATh W aAKTyaIU3UPOBaTh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCITOJIB30BaTh TPH OCBOCHUHM 3HAHWW TPHEMBI JIOTHYCCKOTO MBINUICHUS (aHAIW3a,
CHHTE3a, CpaBHEHMS, Kjaccudukaiuu, oOOOIIEHHUs), PAaCKpPbIBaTh CMBICI OHOJIOTHYECKUX
MOHATUH (BBIACNATh MX XapakTEpHbIC TMPU3HAKW, YCTAaHABIMBATH CBSI3U C JIPYTUMH
MOHSATUSIMU );

ONPENENATh LU ACATEIbHOCTH, 3aJlaBasi MapaMeTpbl U KPUTEPUU HMX JOCTHUKEHUS,
COOTHOCHUTH PE3YyJIbTAThl ACSITEIBHOCTU C TOCTABICHHBIMHU LIEIISIMH;

UCIOJIb30BaTh OMOJOTUYECKHE TMOHATUA JUIsl OObsiICHEHUsI (DaKTOB U SIBIICHUM KUBOU
PUPOJIBL;

CTPOUTH JIOTHYECKHE PACCYXKICHUS (MHIYKTHUBHBIC, ICAYKTHUBHBIE, IO aHAJIOTHH),
BBISIBIISAIT ~ 3aKOHOMEPHOCTH W MNPOTHUBOPEYUST B  pAaCCMAaTPUBAEMbIX  SIBJICHUSX,
(bopMyIUpPOBaTh BHIBOJIBI M 3aKJIIOUEHUS;

MIPUMEHSTh CXEMHO-MO/IEIBHBIC CPEICTBA ISl PEJICTABICHUS CYIIIECTBEHHBIX CBSI3EH U
OTHOIIEHUH B N3y4aeMbIX OMOJIOTHIECKUX 00BEKTAX, a TAKKE MPOTUBOPEUHIA PA3HOTO POJIA,
BBISIBJICHHBIX B PA3IMYHBIX WH()DOPMAITMOHHBIX UCTOUYHUKAX;

pazpabaThiBaTh IUIAH pEHICHUS MOpoOiieMbl € Y4E€TOM aHaM3a HUMEIOIIUXCS
MaTepHabHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIHLHOCTh, OIEHWBATh COOTBETCTBUEC PE3YJITATOB IIEJISM,
OIICHUBATh PUCKHU MOCIICACTBUI JCSITEIBHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH Pa0d0Ty B YCIOBUSAX PEATbHOT0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a3oBble HcCIIeA0BATEIbCKHE IEHCTBUSA:

BIAJCTh HAaBBIKAMH yYeOHO-MCCIIEIOBATEILCKOW W TPOSKTHOW JIESATEIHHOCTH,
HABBIKAMM pa3peuieHusi mpo0ieM, COCOOHOCThIO MU TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOMCKY METOJIOB pEHICHUsI NPAKTUYECKUX 3a7ad, NPUMEHEHUIO PAa3JIUYHBIX METOOB
TIO3HAHWSI,

WCITOJIB30BaTh PA3MYHBIC BUILI JEATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B YICOHBIX CUTYAIIUSX, B TOM YHCIIE TIPH
CO3/JaHUU YUEOHBIX U COIMAIBHBIX MPOEKTOB;

dbopMHpoBaTh HAy4YHBI THIl MBINUIICHUS, BIIAJIETh HAYYHOM TEPMUHOJIOTHEH,
KITFOUEBBIMHU MTOHATUSIMHA U METOJaMU;

CTaBUTH U (HOPMYJIHUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIbHON ACATEIHPHOCTH U
YKU3HCHHBIX CUTYaIIUSIX;



BBISIBIIATH TPUYMHHO-CICACTBEHHBIC CBSI3W W aKTyaJIM3WpPOBaTh 3a7ady, BBIIBUTATh
TUNoTe3y €€ pelIeHHsl, HaXOJUTh apTyMEHTHI JJisi J0Ka3aTeIhCTBA CBOUX YTBEPKICHHM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TOJYUYEHHBIE B XOJIE PEIICHUS 3aJaydl pe3yNbTaThl, KPUTUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH M3MEHEHHNE B HOBBIX yCIIOBUSX;

JaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH 1IeJIEHANIPABJICHHBIN MOUCK EPEHOCa CPEACTB U CHOCOOOB JAEHCTBUS B
po(ecCHOHANIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAaHWUS B TIO3HABATENBHYI0O W MPAKTUYECKYI0 O0OJIacTH
KHU3HECATCIILHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJCH, MpeiJjiaraTh OPUTHHAIBHBIC TMOAXOAbl M PEIICHUs, CTaBUTh
po0OJIEMBI U 3a/1a4H, JOMYCKAIOIINE abTePHATHBHBIC PEIICHUSI.

3) pabora ¢ unopmanuei:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOUYHUKAX MH(OPMAIIMH (TEKCTE YU4eOHOTO ITOCoOus,
HAYYHO-TIOMYJISIPHOM  JIUTEpaType, OHOJIOTMYECKHX  CIIOBapsiX W  CHpPaBOYHHKAX,
KOMIBIOTEPHBIX 0a3zax NaHHBIX, B MHTepHeTe), aHAIM3UPOBaTh HMH(POPMAIUIO PA3IAYHBIX
BUIOB W (OpM TpEACTaBICHUS, KPUTHUYECKH OIEHUBAaTh €€ JOCTOBEPHOCTh U
HETPOTHUBOPEYHBOCTH;

dbopMyIUpoBaTh 3aMpoChl U MPUMEHSTHh Pa3IMYHbIE METOJbI MPH IMOHCKE M OTOOpE
ononornyeckor nHMOpMAIUK, HEOOXOIUMOM TSI BBITIOJTHEHUS yIeOHBIX 3a/1a4;

MPUOOPETATh OMBIT UCTIOJIB30BAHUS HH(DOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BaHMUS PA3IMYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOUPATh ONTHUMANbHYIO (OpMY TNpeICTaBlIeHUs OMOJIOTHUYECKOU
uHpopMaluu (cxeMbl, TpaduKu, TUarpaMMbl, TAOIUIBI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIA SI3bIK B Kauye€CTBE CPEJCTBA MpU paboTe C OMOIOTHYECKOi
uHdopMaIuen: IPUMEHATh XUMUYeCKue, (PU3nYecKrue 1 MaTeMaTUYeCKUe 3HAKU U CUMBOJIBI,
dbopmyibl, abOpeBHaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA HATTISAHOCTH;

BIAJCTh HAaBBIKAMU PACTO3HABAHWS W 3aUTHl HHGOpMANuK, WH()OPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€CTBUAMM:

1) oOmenne:

OCYIIECTBIISITh KOMMYHHUKAllMd BO BCEX cdepax >KW3HM, aKTHBHO Y4YacCTBOBATh B
JUaNiore WIM AWCKYCCHU TIO0 CYIIECTBY 0OCyXIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI,
BBICKA3bIBAaTh CY)KJICHUS OTHOCHUTEIHHO BBITIONHEHUS TpeiaracMoi 3a7aud, YYUTHIBATh
MHTEPECHI U COTIIACOBAHHOCTH MO3UIUHN APYTUX YYACTHUKOB AUAJIOTa WK JUCKYCCUN);

pacno3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIICHUS, MOHUMATh 3HAYEHHE COIMATBHBIX
3HAKOB, TIPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYyalluid, yMETh CMsT4aTh
KOH(DJIUKTBI ¥ BECTH TIEPETOBOPHI;



BJIQ/IETh PA3IMYHBIMH CITIOCOOAMU OOIICHUS U B3aMMOJICHCTBHS, TOHUMATh HAMEPEHUS
JOPYTUX JIIOJIEH, MPOSIBIATh YBa)XKUTEIbHOE OTHOIICHHE K COOECeHHKY M B KOPPEKTHOM
dbopme GpopMyIHpPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIararb CBOIO TOYKY 3PEHHSI C HCHOJBb30BAHHEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHAas 1eSITeJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUAYaJbHOU pPaOOTHI
OpU pelIeHUU OMOJIOTHUYECKOM MpoOsieMbl, 00OCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS
TPYIIOBBIX (POPM B3aMMOIECUCTBUS IPHU pELICHUU YUueOHOM 3aauH;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX IEUCTBUI C YUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEM KaKJI0I'0 YJI€HA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOW JEATEIIBHOCTH, OPraHU30BBIBATH U KOOPIWHUPOBATH
JNIEUCTBUS TIO €€ INOCTMIKEHUIO: COCTABIATH IUIAH JCUCTBUU, PACIPEHCHATh POJIM C YYETOM
MHEHUU YYaCTHUKOB, 00CYK/IaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KA4YECTBO CBOETO BKJIaJa U KaXKJIOTO YYaCTHUKA KOMAaHJIbI B OOIIMIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeUIaraTb HOBBIE IIPOEKThI, OLIEHUBATh UJIEU C MO3ULIUA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETHUYECKOE IOBEACHUE B PA3IMYHBIX CUTyalUsX,
IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

OByaeHue YHMBEPCAJBHBIMH PeryJsiTUBHBIMY 1eHiCTBUSIMH

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS MJIs BBISIBICHUS MPOOJEM M UX PEIICHUS B
KU3HEHHBIX U YYEOHBIX CUTYaLIUAX;

BbIOMpaTh Ha OCHOBE OMOJIOTMUECKHUX 3HAHHWM IEJeBble M CMBICIOBbIE YCTAHOBKH B
CBOMX JEUCTBHUSIX M IOCTYIIKax II0 OTHOLIEHUIO K JKMBOM IPHUPOJE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYIKAIOIINX;

CaMOCTOATENLHO OCYIIECTBIIATH TO3HABATENbHYIO JIEATEIbHOCTD, BBISIBISATH IPOOJIEMBI,
CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a7aud B 0OOpa30BaTEIbHOM NEATETLHOCTH U
KU3HEHHBIX CUTYaLHSIX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAaH pELIEHUS MpOOJIeMBbI C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEITOYTCHHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacmmpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEINOYTEHUH;

JieNaTh OCO3HAaHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OLIEHUBATh NPUOOPETEHHBIN OMBIT;

croco0cTBOBaTh (OPMUPOBAHMIO M MPOSBICHUIO ILIMPOKON 3pYyIULMU B Pa3HBIX
00J1aCTSAX 3HAHUM, TOCTOSIHHO MOBBIIATH CBOM 00pa30BaTENbHBIN U KYJbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISAM;



BJIAJETh HAaBbIKAMHU [103HABATEIbHOW pe(IEeKCMM KaK OCO3HAaHHS COBEPILIAEMbBIX
JNEUCTBUA W MBICIUTENBHBIX MPOLECCOB, UX PE3YJBTATOB W OCHOBAaHWM, HCIOJIB30BaTh
npuémbl pedaexcuu A OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEILICHUS 110 UX CHHXKEHHIO;

IPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPU aHAJIU3€ PE3YyJIbTaTOB AEATEIbHOCTH;

3) npuHsTHE ce0s U APYTHUX:

OPUHUMATH ce0sl, MOHMMAasi CBOU HEJAOCTAaTKU U JIOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX [IPU aHAIU3E PE3YJITATOB AEATEIbHOCTH;

IIpHU3HABaTh CBOE IIPABO M IIPABO APYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C ITO3ULIUU APYTOT0 YEJIOBEKA.

INPEAMETHBIE PE3YJ/IbTATDBI

[IpenmeTrHbie pe3ynbTaThl ocBoeHuss mporpamMmbl COO mo Ouonoruu Ha 06a30BOM
YpOBHE BKIIOUAIOT celupuueckue st yueOHoro npeameta «bruonorus HaydyHble 3HAHUS,
YMEHHS M CHOCOOBI JCMCTBUM MO OCBOCHUIO, MHTEPIPETAIMU U TMPEeOoOpa30BaHUIO 3HAHUU,
BUJIbl AESTEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUSA U MPUMEHEHUIO 3HAHUN B pa3IU4HbIX
y4eOHBIX CUTYaIUsX, & TAKXKE B pEabHBIX )KU3HEHHBIX CUTYalIUAX, CBSI3aHHBIX C OMOJIOTHEH.

B nporpamme npeaMeTHbIe pe3ynbTaThl MPEACTABICHBI 110 TOAaM 00YUYCHHS.

[TpenMeTHble pe3yabpTaThl OCBOEHUs yueOHoro npeamera «buonorus» é 10 knacce
JOJDKHBI OTPaXKaTh:

C()OPMUPOBAHHOCTh 3HAHUM O MECTE€ W POJIM OMOJOTMU B CHCTEME HAYYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUN COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTUHBI MUpa
U HAay4HOTO MHPOBO33pPEHUS, O BKJIAJ€ POCCHUICKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHe OMONOTMM, (QYHKIMOHAIBHOM I'PaMOTHOCTH YEJIOBEKa JUIsl PEIICHUs >KU3HEHHBIX
3ajay;

YMEHHE PAaCKpbIBaTh COJEp)KaHHE OWOJIOTMYECKUX TEPMUHOB W TOHSATUH: KU3Hb,
KJIETKa, OpraHu3M, mMeTtadonn3Mm (0OMEH BEIIECTB W MpEBpallleHHe PHEPrHH), TOMEOCTas
(camoperynsiuusi), ypOBHEBas OpraHMU3alMsl HKUBBIX CHCTEM, CAMOBOCIPOHU3BEJICHUE
(penpoayKIus), HaCJIeACTBEHHOCTh, U3MEHYMBOCTb, POCT U PA3BUTHUE;

YMEHHME HU3JIaratb OMOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHas,
HEHTpajbHas JOTMa MOJEKyJIspHOW Omomorum), 3akonbl (. Mennens, T. Moprana, H. U.
BapuiioBa) u yuenus (0 HeHTpax MHOT000pa3us ¥ MPOUCXOXKACHUS KyJIbTYPHBIX pacTEHUI
H. U. BaBunosa), onpenensiTh rpaHULIbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJIAJIETh METOIAMU HAyYHOTO MO3HAHMS B OMOJIOTUHU: HAOJIO/IEHUE U ONTUCaHUE
KUBBIX CHCTEM, MPOIECCOB M SBICHHUM, OpraHu3alnus W TPOBEJACHHE OHUOJIOTHMYECKOTO
OKCIIEPUMEHTA, BBIJBMKECHUE THUIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXIy HCCIEIyEeMBbIMU
BEJIMUMHAMU, OOBSICHEHHE MTOJIYICHHBIX PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MTOHITHH,
TEOpUH U 3aKOHOB, YMEHHE JI€aTh BHIBO/IbI HA OCHOBAHHUHM MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BbIICINATH CYIIECTBEHHBIE TPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U FYKapHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOUYHBIX OpPTaHW3MOB, OCOOEHHOCTH TMPOILIECCOB: OOMEHa
BEIIECTB M TMPEBpAIllCHWs OJHEPrud B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO U



YHEPreTHUECKOro 0OMeHa, XEMOCHHTE3a, MUT03a, ME03a, OTLTOI0TBOPEHUS, PA3MHOKECHHUS,
VHAMBUIYAIBHOTO Pa3BUTHUS OpraHu3Ma (OHTOI€HE3);

yMEHHE MPUMEHSTH MOTYyUYEHHbIE 3HaHUS )11 00BICHEHUSI OMOJIOTHUYECKUX MPOLIECCOB
U SIBJICHUW, ISl TPUHATHS TMPAKTUYECKUX PEIICHUH B TOBCEIHEBHOW JXU3HU C LEIBIO
oOecrieueHHsT 0OE€30IIaCHOCTH CBOETO 3/0pPOBbS U 3JI0pPOBbS  OKPYXKAIOIIMX JIOJEH,
COOJIIOIEHHS HOPM I'PaMOTHOI'O MTOBEACHUS B OKPY>KaIOLIEH MPUPOJHON cpelie, TOHUMaHue
HEOOXOJMMOCTH HCIIOJIb30BAaHUS JOCTIKCHUM COBPEMEHHON OWMOJOTMU M OMOTEXHOJOTHUU
JUISL pallMOHaJILHOTO MPUPOAOIIOIb30BAHMS;

YMEHHE pelarh >JeMEHTapHble TEHETHYEeCKHE 3a7adud Ha MOHO- WU JTUTHOPHIHOE
CKpEIIMBAHMUE, CLEIUICHHOE HACJIEIO0BAaHUE, COCTABJIATH CXEMbl MOHOTMOPUIAHOIO
CKpEeILMBaHUs IS MIpeIcCKa3aHusl HacleJOBaHUsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJIHATH J1A00paTOPHBIE U MPAKTUUECKHE pabOThI, COOIIOAATh MpaBuia Mpu
paboTe ¢ yueOHBIM U JTA0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLICHUBATh U HHTEPIPETHPOBATh HMH(OPMALHMIO OMOIOTHYECKOTO
COJIEprKaHNsl, BKJIFOUYAIOLIYIO [ICEBIOHAYYHBIE 3HAHNS U3 PA3IUYHbIX HCTOUYHUKOB (CpEICTBA
MaccoBOM  HH(pOpMalMM, HAyYHO-TIOMYJSAPHbIE MaTepHalibl), JSTHYECKHE  AaCIEKThl
COBPEMEHHBIX MCCIIEOBAHUI B OMOJIOTUH, MEIULIMHE, ONOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIC IHUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000IIas
OMONOrMYECKYI0 HH(QOpPMAIMI0 M3 HECKOJIbKUX HCTOYHUKOB, TI'PAMOTHO HCIOJIb30BaTh
NOHSTUMHBIN anmapaT OUOJIOTHH.

[IpenMeTrHbie pe3ynbpTaThl OCBOeHUS y4deOHOro mpeamera «buomorus» e 11 knacce
JIOJKHBI OTPaXKaTh:

C()OPMUPOBAHHOCTh 3HAHUM O MECTE€ M POJIM OMOJOTMU B CHCTEME HAyYHOIO 3HAaHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHNUN COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTUHBI MUpa
U HAay4HOTO MHPOBO33pPEHUS, O BKJIAJ€ POCCHUICKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHe OMONIOTHH, (PYHKIIMOHATIHLHOW T'PAMOTHOCTH YEJIOBEKA I PEIICHUS >KU3HEHHBIX
3aja4;

YMEHHE pacKpbIBaTh COJEpKAHUE OMOJIOIMYECKMX TEPMHUHOB W TMOHSATUH: BUJ,
HOMyJSINUsl, TEeHO(OHJA, DSBOJIOLMSA, JBWXKyIIME CHIbl  ((aKToOpbl)  HBOJIIOLMH,
IPUCTIOCOOTICHHOCTh ~ OPraHM3MOB,  BUA000pa30BaHUE,  JKOJOTUYECKHE  (DAKTOPHI,
IKOCHCTEMa, MPOAYLEHThl, KOHCYMEHTBI, PEAYyLEHTHI, MU MUTAHUS, SKOJOTHYECKas
nMpaMujia, OuoreoreHo3, ouocdepa;

yMEHHE WH3j1araTh OHoJoruueckue Tteopuu (dBosonoHHas Teopuss Y. [lapBuHa,
CHUHTETHYECKask TEOPHS IBOJIOLNHN ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoIbIieBoro cxoacTaa K.
M. bapa, uepenoBaHus rIaBHBIX HanpaBiieHUi U myTei 3Bomonuu A. H. CeBepuoBa, yueHus
o o6mocthepe B. U. Bepuaackoro), ompenensiTh TpaHUIBI WX TPUMEHUMOCTH K >KHBBIM
CUCTEMaM,;

YMEHHE BJIAJIETh METOIAMU HAyYHOTO MO3HAHMS B OMOJIOTUHU: HAOJIO/IEHUE U OITUCaHHE
KUBBIX CHCTEM, MPOIECCOB M SBICHHUM, OpraHu3alus W TPOBEJCHHE OHUOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIJBMKEHUE THUIOTE3bI, BBISIBICHUE 3aBUCUMOCTU MEX]y HCCIEIyEeMBbIMU
BEJIMYMHAMU, OOBSICHEHHUE MTOJIyYEHHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAYUYHbIX MTOHITHH,
TEOpUH U 3aKOHOB, YMEHHE JI€NaTh BbIBO/IbI HA OCHOBAHUM MOJIYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJCNATh CYyIIECTBEHHbIE MPU3HAKH CTPOCHUS OMOJOTHYECKHUX OOBEKTOB:
BUJIOB, MOMYJISIUI, IPOTyLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTEOLIEHO30B U SKOCHUCTEM,
OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM M3MEHYMBOCTH, €CTECTBEHHOro oTOOpa,
BUI000pa30BaHus, MPUCIIOCOOJICHHOCTH OPTaHU3MOB, NEHCTBUS KOJOTHYECKUX (HaKTOPOB
Ha OpPraHM3MBbI, MEPEeHOCa BEIECTB U MOTOKA PHEPTUU B IKOCHCTEMaX, aHTPONOTCHHBIX
U3MEHEHUH B 9KOCHCTEMAaxX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXUMUYECKUX
IIUKJIOB B Omocdepe;

YMEHUE PUMEHSTh MOTy4YeHHbIE 3HAHUS TSI OOBSICHEHUSI OMOJIOTUYECKHX TPOIIECCOB
U SBIICHWHA, JUISI TPUHATUS MPAKTHYECKUX PEIICHUH B TIOBCEAHEBHON KHM3HH C IIEINBIO
oOecrieueHHsi 0E30MAaCHOCTU CBOETO 3/0pOBbS M 3JI0POBbSl  OKPY)KAIOLIUX JIIOJIEH,
COOJIIOICHHS HOPM I'PaMOTHOI'O MTOBEACHUS B OKPY>KaIOLIE MPUPOJHON cpeie, TOHUMaHue
HEOOXOJMMOCTH UCIIOJIBb30BaHUS JOCTUKEHUM COBPEMEHHON OMOIOTHH ISl pAllMOHATILHOTO
PUPOOIOIB30BAHMS;

YMEHHE pelIaTh JIeMEHTapHbIEe OMOJIOTHYECKUE 3aa4H, COCTABIISTh CXEMBbI IIEpeHOca
BEILIECTB ¥ DHEPTUH B HKOCUCTEMAaX (IICMU MUTAHUS);

YMEHHE BBITIOJIHATH J1a00paTOPHbIE U MPAKTUUECKHE pabOThI, COOIIOAATh MpaBuia Mpu
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKU OLEHHBATh M WHTEPIPETUPOBATH MHGOPMAIHIO OMOJOTHYECKOTO
COJIepKaHM, BKIIOYAOIIYIO IICEBJJOHAYYHbIC 3HAHUS U3 PA3IMYHBIX HCTOYHHUKOB (CpeAcTBa
MaccoBOM HH(pOpMAIHM, HAYYHO-MOMYJISIPHBIE MaTepHalibl), paccMaTpuBaTh TII00aTbHBIC
IKOJIOTUYECKHE TMPOOJEMbl COBPEMEHHOCTH, (OPMHpPOBATH MO OTHOIICHHWIO K HUM
COOCTBEHHYIO MO3UITHIO;

YMEHHE CO03/1aBaTh COOCTBEHHbIC NHCbMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIas
Onoorn4Yeckyr0o HHGOPMAIMIO W3 HECKOJBKHMX HCTOYHHKOB, TPAMOTHO WCHOJIb30BATh
NOHATUHHBIN annapat OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Kosn4yecTBO 4acoB JIeKTPOHHBbIE
HaunmenoBanmue
Ne (undposbie)
pa3esioB M TeM Kontpoasubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmbl paGoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 0.5
HOJIOTIIT KK Hayka https://m.edsoo.ru/7f41¢292
) JKuBbie cucTemsl u 1 bubmuorexa [JOK
WX OpraHu3arus https://m.edsoo.ru/7f41¢292
3 XUMHYECKUN COCTaB 2 1 bubmuorexa [JOK
U CTPOCHUE KJIETKU https://m.edsoo.ru/7f41¢292
4 KuznenesteabHOCTh 6 bu6mmoreka [{OK
KJIETKHU https://m.edsoo.ru/7f41¢292
Pa3smHoxenue u
5 WHJUBUTyJIbHOE 5 | bubnuoreka [IOK
pa3BuTHe https://m.edsoo.ru/7f41¢292
OpraHU3MOB
HacnenctBeHHOCTE U
6 N3MEHYNBOCTH 8 1.5 bubmmorexa TIOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
Ceneknus
7 oprann3mMoB. OCHOBEI 3 bubmmorexa TIOK
P ‘ https:/m.edsoo.ru/7f41¢292
OHMOTEXHOJIOTUH
bubmuorexa [JOK
8 P 1
C3CPBHOC Bpenit https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO
i 34 0 4

YACOB IIO ITPOTPAMME




11 KUIACC

KoJsm4yecTBO 4acoB DJIeKTPOHHbIE
HanmenoBanmne
Ne (ungposbie)
pa3iesioB U TeM Kontpoabubie = IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoTbI
pecypcsl
| OBOJIIOIUOHHAS 9 1 bubnuoreka [[OK
ouoorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHUE U
2 a3BHUTHE KU3HH Ha 9 0.5 bubmorexa LIOK
p ' https://m.edsoo.ru/7f41cc74
3emite
3 Opranusmel 1 5 1 bubmmoreka [JOK
OKpy2Karolas cpeaa https://m.edsoo.ru/7f41cc74
Coo0mrecTBa u
4 9KOJIOTUYECKHUE 9 bubmorexa LOK
https://m.edsoo.ru/7{41cc74
CHCTEMBI
bubmoreka [JOK
P 2
> C3CPBHOC Bpemi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 0 2.5

[NPOT'PAMME




HOYPOUYHOE IIVIAHUPOBAHUE

10 KJIIACC
Ne KonuuyecTBo yacoB
e Tema ypoKa Kontpoan | Mpaxtiuec DJIeKTPOHHbBIe M (POBLIE
n/n o0pa3oBaTeJbHbIE Pecypchl
Bcero HbIE KHe
padoTbI padoThI
bu6muoreka [JOK
1 buosorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a
Meto1bl TO3HAHUS KUBOW MPUPOBL.
[IpakTuyeckas padora Ne 1
2 «Vcrionp30BaHre Pa3IMYHBIX METOI0B 1 0.5 bubmorexa OK
p A ' https://m.edso00.ru/863e6122
MIPU U3YYCHUH OMOTOTHIECKUX
00BEKTOBY
3 buonoruueckue cuctemsl, IPOLIECCH | bu6nuoreka [JOK
UX U3yYECHUE https://m.edsoo.1u/863e6564
4 XuMUYecKuil cocTaB KieTku. Boma u 1 bubmuorexa [JOK
MUHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bu6nmoreka [JOK
5 b .C 0 1
CIH- L-OCTAB M CTPOCHHE DEAKOB https://m.edso0.ru/863e6b72
depMeHTBI — OHOJIOTHYECKUE
KatanuzaTtopsl. JlabopaTopHas pabora
6 No 1 «3yueHue kaTaauTUYECKOM 1 0.5 bubmorera TIOK
: Y ' https:/m.eds00.ru/863e6b72
aKTUBHOCTH (DepMEHTOB (Ha mpuMepe
aMuJIa3bl WA KaTalla3bl)»
bu6nuoreka [JOK
. 1
7| Yrmesomet. e https:/m.edsoo.ru/863e6870
bu6nuoreka [JOK
H .ATO 1
8 YIJICHHOBHIC KHCIIOTET https://m.edsoo.ru/863e6dSc
9 Hcrtopust 1 METOIbI M3yUEHUSI KIICTKH. | bu6mmoreka [JOK
Kiterounas reopus https://m.edsoo.ru/863e6e88
10 Kierka xak nenoctHas )KuBas cuctemMa 1
CrtpoeHue 3yKapuOTHIECKOMN KIETKH.
JlabopaTophas paborta Ne 2 «3zyuenue
. bu6mmoreka [JOK
CTPOEHUS KJIIETOK PaCTCHUH,
11 KHBOTHELX. TOHBOB 1 GAKTEnIii 1o 1 0.5 https://m.eds00.ru/863e6ff0
1P p A https://m.edso00.ru/863¢716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OMruCaHue»
bu6mmoreka [IOK
12 06 0 1
MCH BEIICCTB M METADOITHIM https://m.edso00.ru/863e766¢
bu6mmoreka [IOK
13 o . X 1
OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7¢98
bu6nmuoreka [JOK
14 2 i 00 1
HEPTETHHCCIHI OOMEH https://m.edsoo.ru/863e7aae
15 JKuzHeHHbBIN UK KiIeTKU. [{enenue 1 0.5 bubmuorexa [JOK




kIeTku. Muto3. JlabopaTopHas padora
Ne 3 «HabGnronenne MuTo3a B KIIeTKax
KOHYHKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax

https://m.edsoo.ru/863e7dc4

Buocuures 0enka. Peakuus

bubmuoreka [JOK

16 MaTPUYHOT'O CHUHTE3A https://m.eds00.1ru/863¢796¢
Bbu6muoreka [JOK

17 Tpascanus — Guocknres benka https://m.eds00.1ru/863¢796¢

18 HexkneTounsie hopMbI )KU3HH — bubmuotexa [JOK
BUPYCBHI https://m.edso00.ru/863e7540

bu6mmoreka [IOK

19 @OpMBI pa3sMHOKEHHSI OPTAHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831¢
. bu6nmmoreka [IOK

20 Meiios https://m.edsoo.ru/863¢7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJOBBIX
KJ1eTOK. OIJI0I0TBOPEHHE. Bu6morexa LIOK

21 Jlabopartophas padora Ne 4 «13yuyenue 0.5 hitps-//m.cdsoo.rw/863¢8 166
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»

2 NHnuBHuyansHOE pa3BUTHE bubnmoreka [{JOK
OpPraHu3MOB https://m.eds00.ru/863e8436

T 'eneTnka — Hayka o bubnmoreka [JOK
HAacCJIEACTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e8612
3aKOHOMEPHOCTH HACJICTOBAHMS

24 pU3HaKoB. MoHOrMOpUIHOE Bubmmorexa LIOK

https://m.edsoo.ru/863e8878

CKpEIIUBaHNE

UTHOPUTHOE CKPEIIMBaHUE. 3aKOH
25 feaaBHI():Hi[/Ioro H:Z)J'IL:ILOBEIHI/I}I bubmorexa [OK

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

MIPU3HAKOB

CueruieHHOE HacJIeIOBaHUE

npusHakoB. JlabopaTopHas pabora Ne 5

26 «M3yuenue pe3yabTaToB 0.5 bubnmoreka [JOK
MOHOTHOPHIHOTO U TUTHOPHUTHOTO https://m.edsoo.ru/863e¢8c60
CKpeNIMBaHus y Ap030(UIIbl HA
TOTOBBIX MHKpOIIpEnapaTax»

7 I'enetuka nona. Hacnenosanue bu6mmorexa [IOK
IPU3HAKOB, CLEIUIEHHBIX C IIOJIOM https://m.eds00.ru/863e8c60
MN3menunBocth. Henacnencrsenuasa
M3MeH4MBOCTh. JJabopaTopHas pabora

73 Ne 6. 3ydenune MoaupuKamoHHON 0.5 bubnuoreka [IOK
U3MEHYUBOCTH, IIOCTPOECHUE https://m.edsoo.ru/863e8efe
BApUALIMOHHOTO PsI/Ia U BApUALIUOHHOMN
KpUBOW»

29 HacnencrBeHHass ”3MEHUYHUBOCTb. 0.5 bubmuorexa [JOK




JlaboparopHast pabota Ne 7. « AHanu3
MyTalui y 1po30¢uiabl Ha TOTOBBIX

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

MHUKpOIpenapaTax
bubmuoreka [JOK
30 r 1
CHETHIA HeoBeKa https://m.edso0.ru/863e8d78
PesepBHbIit ypok. O600IIeHNE TIO TEME
31 «HacnencTBeHHOCTh U N3MEHYUBOCTE 1
OpraHU3MOBY
bu6muoreka [JOK
32 C 1
CITCKILIT KAl HayKa W Hporece https://m.edsoo.ru/863¢9214
3 MeTo/bl U JOCTHXKEHUS CEJICKITUU 1 bubmuoreka [JOK
pacTeHul U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buotexHoorus kak oTpacib | bubmuorexa [JOK
MPOU3BOJACTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 0 4
ITPOTPAMME
11 KJIACC
KoJsmnuyecTBo 4acos 3HeKTp0HHLIe
Ne Tema ypoka Kontpoas | IMpaktnuec UH(PPOBBIE
n/n Bcero HbIe KHe o0pa3oBaTe/ibHbIEC
paﬁOTLI paﬁOTbI pecypc]ﬂ
1 DBOJIIOLINSI M METOBI €€ N3YUCHUS 1 bubmorexa TIOK
t A Y https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs npeacTaBIeHU | bubnuoreka LIOK
00 PBOJIIOIAH https://m.eds00.ru/863¢9570
bu6muoreka [JOK
3 M 1
HKPOIBOTIOHHA https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
€IUHHUIIA BUJA U SBOJIIOLUN.
4 HI2160 I;TO Hﬂas[ abora ;0 1 1 0.5 bubmorexa [OK
patopHai p B ' https://m.eds00.ru/863e99c6
«CpaBHeHHE BUJIOB 110
MOP(OJIIOTHIECKOMY KPUTEPHUIO»
5 JIBIOKyIIME CHITBI (3JIEMEHTapHbIE 1 bubnuoreka LIOK
(haKkTOpBI) IBOTIOIIUN https://m.edsoo.ru/863e9da4
bu6nmuoreka [JOK
6 EcrtecTBeHHbIN 0TOOD 1 ero (popMbI 1
P $op https://m.edsoo.ru/863e9ed0
Pe3ynbratrel 3BOIOLMY:
MIPUCTIOCOOIEHHOCTh OPTaHU3MOB U Eub OK
7 BugooOpa3oBanue. JlaboparopHas 1 0.5 nonmorexa

pabota Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma u eé

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




OTHOCHUTCIIBHOT'O XapaKTCpa»

Hanpasnenus u nmytu

bu6mmoreka [IOK

8 MaKpO3BOJOLIUU https://m.edsoo.ru/863e9cle

9 HeoOpaTtumocTs 3BOIIOIIUN

10 Ucropust xu3Hu Ha 3emiie 1 METObI
e€ u3yyeHus

1 ['unoTe3bl NPOUCXOXKACHUS KU3HU Ha bubnuoreka [IOK
3emiie https://m.edsoo.ru/863ea5a6

12 PasButne xu3Hu Ha 3emie no spam u bubnmoreka [{JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIIOIUU
PACTUTENBHOTO U )KUBOTHOTO MUpa.

13 [IpakTyeckas padora Ne 1 0.5 bubmmorexa [IOK
«/3yueHne UCKOIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKIIHSIX)

14 CoBpeMeHHas cuctema bubnuorexa [JOK
OpraHU4eCKOro MUpa https://m.edsoo.ru/863ea48e

15 DBOJTIOLMS YeTIOBEKA (AHTPOIOTCHES) Bubmmorera [IOK

https://m.edsoo.ru/863eac2c

16 JIBvokytue cuibl ((paKkTophl) bubnuoreka [JOK
AHTPOIIOTEeHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIUU IBOTIOIUU
YyeJoBeKa

18 UYenoBeyeckue pacsl U MPUPOIHBIE bubnuorexa [JOK
ajarnTalyy 4yeIaoBeKa https://m.edsoo.ru/863ecaea2
PesepeHslii ypok. O600mmeHue mo

19 TeMe « BO3HMKHOBEHHE U pa3BUTHE
YKU3HH Ha 3emIie»

20 DKOJIOTHSI KaK HayKa

a1 Cpenbl OOUTaHHS U YKOJIOTUICCKUE bu6mmoreka [IOK
(bakTopsI https://m.edsoo.ru/863eafec
AlGuoTtnueckue GaKkTophbl.

Jlabopartopnast pa6ota No 3.

«Mopdonoruueckne 0CoOOEHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmorera TIOK

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

obutanusy. JlaboparopHas padora Ne

4. «BrnusHue cBeTa Ha pOCT U

Pa3BUTHE YEPEHKOB KOJIEyCay
bu6mmoreka [IOK

23 buorureckue paxToper https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH

24 nomnysinun. [Ipaktnyeckas padora No 0.5

2 «Iloacy€t NIoTHOCTU MOMYJIALUN




Pa3HBIX BUIOB PACTEHUN»

)5 Coo01miecTBa OpraHu3MoOB — 1 bubnuoreka [IOK
OHOIIEHO3 https://m.edso00.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI | bubmuoreka [JOK
(2KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEIN IKOCUCTEMBI.

27 DKOJI0rM4ecKue MUpaMu/Ibl. 1 bubmmorera [JOK
CaoiictBa 3kocuctem. Cykueccus hitps//m.edso0.u/863ebots

28 IIpupoaHbIe 35KOCUCTEMBI 1

29 AHTPOIIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rmobanbHas i bu6mumoreka IIOK
AKOCHCTEMa 3eMIIN https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBaHUS | bubnunoreka [IOK
ounocdepnr https://m.edsoo.ru/863ebd 16

32 UYenosedecTBo B Onocdepe 3emiun 1

3 Cocy1iecTBoBaHUE MPUPOJIBI U | bubnuoreka [JOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O60011I€HNE TEMBI

34 «Co0011€ecTBa ¥ DKOJIOTHUECKUE 1
CUCTEMBD»
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MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOM TPOI'PAMMBI

10 KITACC

Kox
NMpoBePsSIEMOro
pe3yJjbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHOMI
NMPOrpaMMbl CpeHero o0uero 00pa3oBaHus

ChopMupoBaHHOCTH 3HaHUI O MECTE U POJIM OUOJIOTUH B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUH COBPEMEHHOH €CTEeCTBEHHO-HAYYHOM KapTHHBI
MHpa U HAy4YHOTO MHPOBO33PEHHs; O BKJIAJE POCCHUHCKMX M 3apyOekHBIX YUEHBIX-

O0uosjoroB B pa3ButHe OHoJOruu; (PyHKIMOHAIBLHOM TPAMOTHOCTH YeJOBEKa s

PEUICHUA ) KU3HCHHBIX 3a1a4

YMeHue packpbIBaTh COJEp:KaHUE OMOJIOIMYECKMX TEPMUHOB U IMOHATUH: KU3Hb,
KJIETKa, OpraHu3M; MeTtabonn3M (0OMEH BELIECTB U TNPEBpAllEHUE DSHEPIUn),
romeoctas  (CaMOperyJsius),  ypOBHEBas  OpTraHM3allds  JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEJIeHHE (PENPOAYKLHs), HACIEIACTBEHHOCTh, U3MEHYMBOCTb, POCT U

pa3BUTHUC

YMmeHnue uznaratb OMOJIOTHYECKHE TeOpUH (KIETOYHAs, XPOMOCOMHAs, MyTallMOHHAS ),
3akoHbl (I. Mennens, T. Moprana, H.M. BaBumoBa) m ydeHuss (0 IeHTpax
MHOrooOpa3usi M TNPOUCXOXKIEHUS KyJIbTypHbIX pactenuii H.JM. Basunosa),

ONpCaACIIATh I'PaHUbI UX TPUMCHUMOCTH K JKUBBIM CUCTEMaM

YMmenue BJIaACTb METOJAaMH HAYYHOI'O IIO3HAHHA B ounoyiorun (Ha6J'II-OI[eHI/Ie u
OIMMCAHUC JKHUBBIX CHUCTEM, IIPOLCCCOB H HBHeHHﬁ; opraHuzanuvsa W IIPOBCACHUC
OMOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUKCHUEC THUIIOTC3bI; BBISIBJICHHUC 3aBHUCHMOCTHU
MCXKAY HUCCICAYEMbIMU BCIWYMHAMU, OOBSICHEHHE MOJIYUYCHHBIX PE3YyJIbTATOB,
HCITIOJIb30BAHHBIX HAYYHBIX HOHSITI/II\/'I, T€0pI/II71 1 3aKOHOB; YMCHHUEC ACIIATh BBIBOJbI HA

OCHOBAHUU IMOJTYHYCHHBIX pe3ynBTaTOB)

VYMeHHe BBIICIATh CYIIECTBEHHBIC IIPU3HAKM BHUPYCOB, KIETOK IPOKAPUOT H
9YKapHOT, OTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB; OCOOCHHOCTH IPOLIECCOB
oOMeHa BeIIeCTB U MPEeBpaIleHHs] SHEPTHHU B KJI€TKe, OTOCUHTE3a, INIACTHYECKOTO U

HHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHTO03a, Meio3a, OIUIOOTBOPEHUS,

Pa3MHOXKEHHUS, UHAUBUIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€He3)

YMeHHe NpUMEeHSITh IOTYYCHHBIC 3HAHUS I O0BSICHEHUS! OMOJIOTHYECKUX MIPOIIECCOB
U SIBIICHUM, JJIS IPUHATUS NPAKTUUYECKUX PELICHUN B IIOBCEIHEBHON )KU3HHU B IIETISX
oOecrieyeHnss 0€30MACHOCTH CBOETO 3J0POBbS M 3[0POBbS OKPYKAIOIIMX JIIOJCH,
COONIFOJICHHST HOPM TPaMOTHOTO TIOBEICHUS B OKPYXKAMOMIEH TPUPOIHON cpene;
NMOHUMaHHEe HEOOXOTUMOCTH HUCTIOIh30BAHUS TIOCTHKECHUN COBPEMEHHON OMOJIOTHH 1

OMOTEXHOJIOTHI IJIg palluOHAJIBHOT'O IPHUPOAOIIOJIB30BAHUA

YMmenue peiaTth 3JICMEHTAPHBIC T'CHECTUYCCKUC 3aJadd Ha MOHO- H )II/IFI/I6pI/I)IHO€

CKpCIIMBAHUC, CICIUICHHOC HACICAOBAHHUC, COCTABJIATH CXCMBbI MOHOFH6pH,Z[HOFO




CKpCIIUBaHuA IJIA IPCACKa3aHUs HACIICAOBAHU IMPU3HAKOB Y OpraHU3MOB

YMeHue BbINOJHATH JJAOOpaTOpHbIE U MpaKTHYECKHe padoThl, cOONIOAATh IpaBHiia

npu paboTe ¢ yueOHBIM U TA0OPATOPHBIM 000PYyIOBAHUEM

YMeHne KpUTHYEeCKH OLEHUBATh U UHTEPIPETUPOBATH HHPOPMALIHIO OMOJIOTUYECKOTO
COJICpXaHUsl, BKJIIOYAIOUIYIO TICEBJIOHAYYHBIE 3HAHMS W3 Pa3JIMYHBIX HCTOYHUKOB
(CMH, HayuHO-TIOMYJISIpHBIE MAaTEpHAlIbl); STHUUYECKHE aCMEKThl COBPEMEHHBIX

HCCIIEA0BaHUI B OMOJIOTHH, MEIUIINHE, OMOTEXHOJIOTHI

10

YMeHue co3maBaTh COOCTBEHHBIE IMHMCHbMEHHBIE W YCTHBIE COOOIICHHS, 0000mmas
OMOJIOrMYeCKY 0 HH(OPMAIIHIO U3 HECKOIBKUX HCTOYHUKOB, IPAMOTHO HCITOJIb30BaTh

NOHSTUWHBIN anmnapar 0MoJ0ruu

11 KIIACC

Kox
NMpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble MpeIMeTHBbIE Pe3yJIbTATHI OCBOECHHS OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl CpeIHero oo1ero 06pa3oBaHus

C(I)OpMI/IpOBaHHOCTB 3HAaHUH O MECTE U poiin OHOJIOTHH B CHUCTEME HAay4YHOTO 3HaHUA

€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHEI
MHUpa M HAYYHOTO MHPOBO33PEHHs; O BKJIAJE POCCHUHCKMX M 3apyOeKHBIX YUEHBIX-
OHOJOroB B pa3BUTHE OHOJOTHM; (PYHKIHMOHAIBLHOM TPAMOTHOCTH YeJIOBeKa s

PEUICHU )KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh COJIEpKaHUE OHMOJOTHYECKHX TEPMHHOB M TOHSTHH: BUI,
NOMyJSIIKsI, TeHOMOHA, OHBONIOLHUA, MABWXKYIIHE CUIbl ((QaKTOphl) HBOIIOLHH,
NPUCTIOCOOIEHHOCTh  OPTaHU3MOB, BHJ000pa30BaHUE, HSKOJIOTHYECKHE (DAKTOPHI,
HKOCUCTEMA, TTPOIYIICHTHI, KOHCYMEHTHI, PEAYLICHTHI, [IETIH MUTAHUS, SKOJIOTHUECKas

nupamua, OuoreoreHos3, ornochepa

YMenune wuznarath Ouosiormueckue Teopuu (dBoirounoHHas Teopusi Y. JlapBuHa,
CUHTETHYECKasi TEOpHsS DBONIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxoactBa K.M. bapa, uepenoBanus riaBHbIX HaIllpaBJICHU U yTel 3Bomtonnu A H.

CeseproBa, yueHuss o Ouochepe B.U. Bepnanckoro), ompeneisiTb IpaHUIbl HX

IMPUMCHUMOCTHU K J)KUBbIM CUCTCMaM

YMeHne BiaAeTh METOJaMH HAYYHOTO TIO3HAaHWS B Ouosioruu (HAOMIOIEHUE W
OMHMCAHUE >KUBBIX CHUCTEM, MPOLECCOB M SBICHUI; OpraHu3alus WU IPOBEICHUE
OHMOJIOTMYECKOTO JKCIEPUMEHTa, BBIIBIDKEHHUE TUIOTE3bl; BBISABICHHUE 3aBUCHMOCTH
MEXIy WCCICAyeMbIMA BEJIMYMHAMH, OOBSCHEHHE TIOJYYCHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TIOHSTHI, TEOPHI M 3aKOHOB; YMEHUE JIeNIaTh BHIBOJIBI HA

OCHOBAHUU MOJIYYEHHBIX PE3YJIHTATOB)

YMmenue BBIICATE CYIICCTBCHHBLIC IIPHU3HAKKW CTPOCHUSA OMOJIOTHYECKUX OOBEKTOB:
BUOB, HOHyJ’IHI.IPIfI, npoaAyneHTOB, KOHCYMCHTOB, PCAYLCHTOB, 6I/IOFCOHCHO3OB n

9KOCHUCTECM, 0COOEHHOCTH mponeccoB HacJIeCTBEHHOM N3MCHYHBOCTH, CCTCCTBCHHOI'O




orOopa,  BUA0OOpa3oOBaHWs,  MPHUCIOCOOJICHHOCTH  OPraHU3MOB,  JIEHCTBUS
HKOJIOTHUECKUX (PaKTOPOB HA OpPraHU3MbI, MEPEHOCA BEHISCTB M IMOTOKA JHEPIUU B
9KOCHUCTEMAxX, AHTPOIOreHHBIX M3MEHCHHH B OKOCHCTEMaxX CBOCH MECTHOCTH,

KpYroBOpOTa BEUIECTB U OMOr€OXMMHUYECKHX IIUKIOB B Onochepe

YMeHne NpuMeHsTh MOTy4YeHHbIE 3HAHUS 17151 OObSICHEHHS OMOJIOTMYECKHX MPOIIECCOB
U SIBJICHUM, JJI1 IPUHATUS MPAKTHUECKUX PELICHUI B MOBCEIHEBHOM JKU3HU B LIEJSX

oOecrieyeHnss 0€30MACHOCTH CBOETO 3J0POBBS M 30POBbS OKPYKAIOMIMX JIIOJCH,
coONIOACHUST HOPM TIPaMOTHOIO IIOBEJEHHUS B OKpY’KAIOLIEH NPUPOAHON Cpele;
MOHMMaHHE HEOOXOAMMOCTH HCIOJB30BaHUSl JOCTH)KEHUN COBPEMEHHON OHOJIOrHUU

JJId palfiuOHaJIbHOI'O IPpHUPOAOII0JIb30BaHUA

10

Ymenue peuaTsb 3JICMCHTAPHBIC OMOJOrHYECKHE 3aJlauy, COCTABJIATb CXCMBbI IICPCHOCA

BEILECTB U HHEPTUHU B SKOCHUCTEMAX (1T MUTAHUS)

YMeHue BBINOJHSITH na60paTopHHe U IIPAKTUYICCKUC pa6OTBI, CO6J'IIOI[8.TB IIpaBujia

npu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYyIOBAHUEM

YMeHne KpUTHUECKU OLEHUBATh U MHTEPIIPETUPOBATh HHPOPMALIHIO OHOJIOTUYECKOTO
COJIEp’KaHusl, BKJIIOYAIOUIYIO IICEBJIOHAYYHbIE 3HAHUS W3 Pa3IMYHbIX HCTOYHUKOB
(CMU, Hay4HO-IIOIYJIIPHBIE MaTepuasbl); paccMarpuBarh ri100aabHbIE

OKOJOTHYCCKHEC HpO6JI€MLI COBPCMCHHOCTH, q)OpMI/IpOBaTB II0 OTHOIICHHIO K HUM

CO6CTBCHHYIO 8(0X370005010)

VYmenue co31aBaThb COOCTBEHHBIE IHChbMEHHBIE U YCTHBIC COO6H.I€HI/IH, 060611_[35{
6I/IOJIOFI/I‘-ICCKYIO I/IH(i)OpMaIII/IIO N3 HCCKOJIBKUX UCTOYHHUKOB, I'PAMOTHO UCIIOJIB30BATh

MOHSTUNHBIN anmnapar OMoJI0TuU




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

buonorus xak Hayka

1.1

Buonorus — Hayka o xuBoii npupose. Poss 6uonorun B GopMupoBaHHM COBPEMEHHOM HAYIHOM

KapTHUHbI MUPaA. CucremMa OHOJIOTHYECKHX HayK

1.2

MeTtoapl TO3HAHUS KUBOH NpUPOAbI (HAONIIOJEHHE, SKCIEPUMEHT, OINKCAaHHWE, W3MEpEHHE,

KJ'IaCCI/I(i)I/IKaI_[I/IH, MOJCINUPOBAHUC, CTATUCTUYCCKAA o6pa60T1<a I[aHHBIX)

JKuBble cucTeMBl U UX OpraHu3anus

2.1

2.2

3.1

JXwuBble cuctembl (OMOCHCTEMBI) KaK IpeAMET n3ydeHus Ouonoruu. CBoicTBa OMOCUCTEM M UX
pazHooOpasue

VYpoBHM OpraHu3anuu OMOCUCTEM: MOJIEKYJISIPHO-T€HETHUECKHUI, KIICTOUHBIH, OpraHU3MEHHBIH,
MO JISIIIHOHHO-BUI0BOH, SKOCUCTEMHBIHN, OMOC(hepHBIi

XUMHUYECKHUI COCTaB U CTPOCHUE KIICTKH

XUMHUYECKUI COCTaB KIETKH. XUMHUYECKHE SJIEMEHTBI: MaKpOIJIEMEHTBI, MUKPOdJIeMEHTHI. Bona

U MUHCPAJIBHBIC BCIICCTBA. CDyHKLII/II/I BOABI 1 MUHCPAJIbHBIX BCIICCTB B KJICTKC. HOI[[[Gp)KaHI/IG

OCMOTHYECKOro Oajranca

3.2

3.3

benku. CocraB u crpoeHue OenkoB. AMHUHOKHUCIOTBI — MOHOMeEpbI OenkoB. HezameHumble u
3aMEHUMbIC AMUHOKHCIOTBL. AMHMHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€lKOBOMH
MOJIEKYJIbl (IIepBUYHAs, BTOPUYHAs, TPETUYHAs M YETBEPTHUHAs CTPYKTypa). XHUMHYECKUE
cBoiicTBa OenkoB. bronorudeckune GyHKIINU OCTKOB.

®epmeHTHl — Ouojormueckue Karanm3aropel. CrTpoeHme (epMeHTa: aKTUBHBIA IICHTD,
cyocrpatHas cnemuduuHocts. Kodepmentsl. Burtammubpl.  Ormimuuss  ¢GepMeHTOB  OT

HCOPTaHNYCCKUX KATaJIN3aTOPOB

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pubo03a M J1e30KcUpub03a), aucaxapuisl (caxaposa,
JaKTO3a) M TMOJMcaxapulbl (Kpaxmals, TJUKOTeH, LeJIon03a). buonornyeckue QyHKIuu
YIJIEBOJIOB.

Jlununel: Tpurauuepuabl, crepouisl, Gochomunuasl. 'mapopunbHo-ruapodoOHbIE CBOICTBA.
buonornueckue Gpynkiun aunuaos. CpaBHEHUE yIIeBOAOB, OCIKOB U JUMHUIOB KaK HCTOYHUKOB

SHEPruu

3.4

3.5

Hyxneunosbsie kucnorsl: JJHK m PHK. Hykneornasl — MOHOMEpB HYKJIEHHOBBIX KHCIIOT.

Crpoenue u pynkuuu IHK. Ctpoenue u pynkuuu PHK. AT®: ctpoenue u pynkuun

[utonorus — Hayka o kieTke. Kierounas teopusi. MeTo bl M3y4eHUsl KIETOK

3.6

Knerka kak OCJIOCTHAA JKHBasg CHCTCMA. O6IJ_II/IC MNPU3HAKN KIICTOK: 3aMKHYTAsd HaApPyKHaAAd

memOpaHa, monekyisl JIHK kak renernueckuil anmapart, cuctemMa CUHTe3a Oenka

3.7

Tunsl  KJIETOK:  dyKapuoTHUecKas M mIpokapuotuueckas. OcoOEHHOCTH  CTpOEHUs
npokapuotnyeckoi kietku. Kinerounas crenka 6axrepuil. CTpoeHUe 3yKapHOTHYECKON KIIETKH.

OCHOBHBIC OTIMYHS paCTHTeHLHOﬁ, ’)KMBOTHOM U FpHGHOﬁ KIICTKHU




3.8

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAIUKC, HUX (YHKIIHUH.
[Mnazmatudeckass memOpaHa, e€ cBoiictBa W (¢GyHKiuU. lluTrommasmMa m €€ OpraHoWIbI.
OnHomeMOpaHHBIE OpPraHOMIbI KIETKHU: 3HAoriazMarudeckas cetb (OIIC), ammapart ['onbmxu,
mu30coMbl. [loryaBTOHOMHBIE OpraHouAbl KJIETKU: MUTOXOHIpHUH, miuactuisl. lIpoucxoxnenue
MUTOXOHJpHA W Tactui. Buael turactua. HemeMOpaHHBIE OPraHOWABI KJIETKH: PUOOCOMBI,

KJICTOYHBIN LEHTP, PECHUYKH, KTYyTUKH. DyHKIIUHA OPraHOUAOB KIETKU. BKIIIOUeHMs

3.9

SAnpo — perynsaTopHbiii neHTp kiaeTkd. CTpoeHue supa: siaepHas 000J0YKa, KapuoruiazMma,

XPOMATHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpaHcHoOpT BELIECTB B KIIETKE

)KI/I?;HGI[GHTCJIBHOCTB KIICTKHN

4.1

4.2

OOmen BemiecTB, WM MeTabONMM3M. AcCUMWIANUS (TUIACTHYECKHA OOMEH) W JTUCCUMUIISIIHS
(3HepreTHYecKuii 0OOMEH) — JBE CTOPOHBI €AMHOro Mporecca merabonusma. Tumbl oOMeHa
BelIecTB: aBTOTpOoGHBIM u rereporpodubiii. Ponp ¢epmenToB B 0OMeHe BeliecTB U

IIPEBPALLICHUH SHEPTUH B KIIETKE

®orocunate3. CBeroBas u TemHOBas (a3el  QorocwHTe3a. Peaknuu  QoTocuHTe3A.
OddextuBHoCcTh (PoTOocHHTe3a. 3HaueHue GOTOCHHTE3a I KU3HU Ha 3emue. BrusHue
yCIIOBHI cpelibl Ha (DOTOCHHTE3 M CIIOCOOBI MOBBIIICHUSI €0 MPOIYKTHBHOCTU Y KYJIBTYPHBIX
pacTeHuil.

XeMocuHTe3. XeMOCHHTE3UPYIoIie OakTepuy. 3HaueHHE XeMOCHHTE3a IS )KU3HH Ha 3eMiie

4.3

DHepreTudecknii oOMeH B KieTke. PaciienseHue BellecTB, BBIACICHHE U aKKyMYJIUPOBaHUE
SHEPTrUUd B KIJETKE. OJTambl JHEpreTudeckoro odOmeHa. [nmukonus. bpoxeHue u ero BUIBI.

KucnopomHoe okuceHue, WK KIIETOYHOE JbIxaHue. DPPEKTUBHOCT SHEPTETHIECKOr0 0OMeHa

4.4

4.5

Peakuuu matpuuHoro cuntesa. I'enetnueckas nndopmanus u JJHK. Peanuzanus renernueckoit
uHpopMaLuu B KieTke. ['eHeTHUecKui KoA M ero cBoiicTBa. TpaHCKpHUIILUS — MaTPUYHBIHA
cure3 PHK. Tpancnsauus — O6uocunres Oenka. KogupoBanue amuHokucnor. Ponbs pubocom B

Onocuurese OeIKa

Heknerounsie dopMmbl xu3Hu — BUpychl. Mcropust otkpbeiTus BupycoB (/.M. MBaHoBckuii).
Oco0OeHHOCTH CTPOEHHS U JKU3HENESATENIbHOCTH BUpYCOB. baktepuodaru. bonesnu pacrenuii,
YKUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc ummyHozaeduuura yenosexa (BUY) —

B030yautens CIIN/Ma. [TpodunakTuka pacnpocTpaHeHHs: BUPYCHBIX 3a001€BaHUI

PazmuoxeHue u HHAUWBHUYAJIbHOC PAa3BUTUC OPTaHNU3MOB

5.1

Knerounslii UMK, WIM JKU3HEHHBIM MK KiIeTku. MHTepdaza u murto3. Ilpomecchr,
npotekatonue B uHTepdaze. Permkamus — peakuus matpuunoro cuatesa JIHK. Crpoenwue
XpOMOCOM. XPOMOCOMHBIH HAOOp — KapwoTHUIl. JMIUIOMAHBIA W TaIIOMJIHBIA XPOMOCOMHBIE
HaOopbl. XpomaTuapl. l[luTomornueckre OCHOBBI Pa3MHOKEHUS U UHIWBHUIYATHHOTO Pa3BUTHS
OpraHu3MOB.

Henenune knerku — wmuto3. Craauu murtosa. I[lpoiuecchl, npoucxoisiiue Ha pa3HbIX CTAIUAX

MHUTO3a. bBUoIornueckui CMpICII MUTO3a

5.2

@DopMbI Pa3sMHOXKEHUSI OPraHU3MOB: Oecrosioe U MoJoBoe. Buapl Oecrnosoro pasMHOXKEHUS:




JACJIICHUEC HAJIBOC, INOYKOBAHHEC OJHO- W MHOI'OKJIICTOYHBIX, cnop006pa303aHHe, BCICTaTUBHOC

PAa3MHOKCHHC. I/ICKyCCTBeHHOC KIIOHUPOBAHUEC OPraHU3MOB, €TI0 3HAYCHUC IJId CCICKIUN

53

[TonmoBoe pa3MHOXeHHE, €T0 OTIMYHUS OT OECIIONIOTO.
Meiiosz. Craguu Meiio3a. [Iporieccsl, mpoucxoasiiue Ha cTaausx meiiosa. [loBenenne xpoMocom

B Meito3e. Kpoccunrosep. buonornueckuii CMbICT U 3HAaU€HUE Meio3a

54

I'amerorene3 — mporecc 00pa30BaHUS TOJNOBBIX KIETOK Y JXKHBOTHBIX. I10JIOBBIE Kene3bl:
CEMEHHHUKU U SUYHUKH. OOpa3oBaHuE M PAa3BUTHE IOJIOBBIX KJIETOK — TaMeT (CIepMaTo30uj
SUIEKIETKA) — crepmatoreHe3 u  ooreHe3. (OCOOCHHOCTH CTPOCHHsS SIMICKIETOK M

criepmato3zon0B. OrionorBopenue. [laprenorenes

5.5

WnpuBuayansHOe pa3BUTHE (OHTOreHE3). DMOPHOHAIBLHOE pa3BUTHE (IMOpUOTeHe3). DTarlbl
SMOPHOHANBHOTO  Pa3BUTHUA Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJEHHE, TacTpyJIsIus,
opranoreses. [loctamOproHanpHOE pa3BuTHE. THITBI TOCTIMOPHOHAIBHOTO PA3BUTHSL: MIPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BrimsHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI, CIIOCOOHBIC
BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pasBurme pacrenmii. OHTOreHE3 IIBETKOBOTO DACTEHHS: CTPOEHHE CEMEHH, CTaIuH

pa3sBUTHA

HacnencTBeHHOCTh U MUBMEHUYHBOCTD OpraHnu3MoB

6.1

[Tpenmer u 3anaun reHeTHKU. MicTopus pa3BuTus TeHeTUKU. BKitag poccuiickux U 3apyOeskKHbIX
Y4EHBIX B pa3BUTHE T€HETUKU. MeToAbl FeHETHKH (THOPHI0JIOTMYECKUN, UTOT€HETHUYECKUIA,
MOJIEKYJIIpHO-TeHeTUYeCKUii). OCHOBHBIC T€HETHYECKHUE MOHATHS. | eHeThdyeckas CHMBOJIUKA,

HCIIOJIb3yeMasd B CXEMax CerIIII/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAcJIeIOBaHUs TMPHU3HAKOB, ycTaHOBIeHHbIe I'. Menaenem. MoHorubpumnoe
CKpeIIMBaHNe. 3aKOH €IMHO00pa3usi TMOPUIOB IEPBOro MOKoIeHus . [IpaBuiio JOMUHUPOBAHUSI.

3aKkoH pacllerieHusi Npu3HakoB. [umore3a uyucToThl ramer. IlomHoe W HemosHOE
JIOMUHUPOBAHHUE.

JurubpugHoe  ckpeuiyBaHue.  3aKOH ~ HE3aBUCHUMOIO  HACJIEIOBaHUS  IPHU3HAKOB.
[{uToreneTnueckre OCHOBBI JUTHOPUIHOTO CKpENIMBaHUA. AHATU3UPYIOIIEe CKpEIIUBaHUE.

Hcnonp3oBanue AHAIIU3UPYIOLICTO CKPCIIMBAHUA JJIA OIIPCACIICHUA I'CHOTHIIA ocobu

6.3

6.4

CuerieHHOe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuenjeHHOMY HacieI0BaHUIO
reHoB. HapyiieHue cuernseHusi TeHOB B pe3yibTaTe KPOCCHHTOBEpa. XPOMOCOMHAs TEOPHUS

HACJIEJACTBEHHOCTH. [ eHEeTHUEeCKUE KapThl.

I'enetnka mona. XpOMOCOMHOE OIpEAEIeHNE MoJjia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporameTHble OpraHu3Mbl. HacienoBaHue MPU3HAKOB, CIEIUIEHHBIX C

I1OJIOM

N3menunBoCcTh. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAs W HacleICTBeHHas. Ponb cpensl B
HEHACJIEICTBEHHOM W3MEHUYMBOCTU. XapaKTePUCTHUKA MOAU(DUKAMOHHOW H3MEHYMBOCTH.
BapuanvoHHbI psin v BapuannoHHas kpusas. Hopma peaknuum npusHaka. KonmnyecTBeHHbIE U

KaUCCTBCHHBIC ITPU3HAKU U UX HOpMa pCaKIUH. CsoiicTBa MOI[I/I(i)I/IK&IIHOHHOfI U3MCHYNBOCTHU

6.5

HaCJ'IeJICTBeHHaSI, NI TCHOTHUIINMYCCKasA, HU3MCHYHNBOCTD. KoMmbOunatuBHass W3MEHUYHBOCTb.

Meiio3 ¥ TONOBOM TMpPOLIECC — OCHOBAa KOMOWHATUBHOW WM3MEHYMBOCTH. MyTallMOHHAs

M



u3MeHunBocTh. Krnaccudukanuss MyTanuii: TeHHbIE XPOMOCOMHBIE, TeHOMHble. Yacrora u
OPUYMHBI MyTanuil. MytareHHsle pakTopbl. 3aKOH TOMOJIOTHYECKHX PSAAOB B HACIEICTBEHHOM

n3MeHurnsoctyd H.M. Basunosa

6.6

l'enetnka wuyenoBeka. Kapuorun uyenoBexka. OCHOBHbIE METOJbl TI'E€HETUKH YEJIOBEKa:
reHeanornyeckuii, OMM3HENOBBINA, IUTOICHETUYECKUH, OHOXMMHUYECKUN, MOJIEKYISIPHO-
reHeTudeckuid. COBpPEMEHHOE OIpPEACICHUE TE€HOTUIA: IOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUITUPOBaHUE, B ToM umcie ¢ nomombio [MI[P-anamusza. HacrnenctBeHHble 3aboeBaHMUs
YyernoBeKa: TeHHble Ooyie3HH, OOJIE3HM C  HACIEACTBEHHOH IMPEApacroyioKEHHOCTBIO,
XpoMocoMHble Oone3Hu. ComaTHueckue M TIeHepaTUBHbIE MyTaluud. [IpuHIUIBI 370pOBOTrO
o0Opa3a >KM3HU, JUArHOCTUKH, MPOPUIAKTUKH W JIEYeHHUs TeHeThdeckux OosesHeil. Meauko-
FEHETUYECKOE KOHCYJIbTUPOBaHHE. 3HAUCHHE MEIUIMHCKOM T€HETUKH B MPEAOTBpALICHUU U

JICYCHUH F'eHETHYECKHX 3a00JIeBaHUI YeI0BeKa

Cenexiust oprann3mMoB. OCHOBBI OHOTEXHOJIOTHH

7.1

7.2

7.3

Cenekiusi Kak Hayka W TIpolecc. 3apokICHHE CeNeKIuH u goMmectukanusa. Yuenue H.U.
BaBuiioBa 0 meHTpax MNPOUCXOXKACHUS M MHOrooOpasus KyJIbTypHBIX pacTeHuil. LleHTpsI

IMPOUCXOKIACHUA JOMAITHUX JKUBOTHBIX. COpT, nmopoaa, liraMm

CoBpeMeHHbIE METOJBI CeleKIuU. MaccoBbIi U HMHOUBUAYaJIbHBIH OTOOpHI B CENEKLUHU
pacTeHui U )KkUBOTHBIX. OlIeHKa SKCcTephepa. bIM3KkopoACTBEHHOE CKpelBaHNe — MHOPUIMHT.
Uucras nuHus. CkpemMBaHuE YUCTBIX JuHUM. ['ereposuc, wunm THOpuAHAs cuia.
HeponctBenHoe ckpemuBanne — ayTOpuaumar. OtrnanéHHas THOpHau3anus U e€ yCIexu.
HcKyccTBEHHBIM MyTareHe3 M IOJYYEHUE MOJUIUIONIOB. J[OCTHMXKEHUsl CEeNeKUUU PACTEHHI,

JKUBOTHBIX U MUKPOOPraHU3MOB

buorexHonoruss kak oTpacib HpoU3BOACTBA. ['€HHas uH)KEHepus. OrTalbl CO3AAHUA
pexomOunantHo JIHK wu Tpancrennsix opranumsmoB. Knerounas wumkenepus. Kiierounsle
KYJbTYpbl. MUKPOKIIOHAJIbHOE Pa3MHOKEHUE pacTeHHl. KToHMpOoBaHHE BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO35IICTBEHHBIX OpPraHW3MOB. OKOJOTMYECKHEe U 3Tudeckue mnpobdiembl. MO —

I'CHCTHUYCCKU MOI[I/ICI)I/II_[I/IpOBaHHLIe OpTraHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

DBOJIOLIMOHHASA OUOJIOTUSI

1.1

DBOIOIMOHHAS TEOPHS B €€ MECTO B OMOJIOTHH.

CeuzerenbcTBa 3BONONUH. [lall€eOHTONIOTHYECKUE: TOCIEIOBATENBHOCTD TOSBICHUSI BHIOB B
MAJICOHTOJIOTUYECKON JIETOMUCH, TMepexoanbie ¢opMmbl. buoreorpaduyeckue: CXOACTBO U
paznuuue ¢dayH U (IOp MATEPUKOB M OCTPOBOB. DMOPHUOIOTHYECKHE: CXOJICTBA U Pa3IHUUA
SMOpPHUOHOB pPAa3HBIX BHUAOB IMO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpPraHbl, aTaBU3MBbI. MOJ'ICKy.]'I?IpHO-6I/IOXI/IMI/ILICCKI/IeZ CXO0ACTBO

MEXaHU3MOB HACJICIACTBECHHOCTH 1 OCHOBHBIX MeTa0O0JINYECKUX HYTeﬁ Y BCEX OpraHHU3MOB




1.2

OpomonnonHas teopust Y. JlapBuHa. [lpeanocbuiky BO3HUKHOBEHHS JapBUHU3MA. JIBHKYIIUE
CHJIBI 3BOJIIOUMH BUAOB Mo JlapBuHy (M30BITOYHOE pPAa3MHOKEHHE NPU OTPAHUYECHHOCTH

pecypcoB, HeonpeeaEHHass U3BMEHUYUBOCTh, O0ph0a 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIN OTOOP)

1.3

Cunrernueckas Teopust 3Booruu (CTD) u ocHOBHBIE €€ TOJOXKEHHsS. MUKPOIBOJIIOIHS.

HOHyHSIL[I/ISI KakK €¢JUHHUIa BUJa U 3BOJIOIIMHU

1.4

JBwxkympe cwibl ((GakTopbl) 3BOJIONWK BHUAOB B Tpupoje. MyTalMOHHBIA Tporecc |
KOMOMHATHBHAs M3MEHUYUBOCThb. [lomynsnmoHHble BOJHBI W JApeid reHoB. M3zomsauus u
murpanus. EctecTBeHHBIN 0TOOp — Hampamistromuil (akrtop 3Boionud. @OpMBI €CTECTBEHHO,
otbopa.

[TprucnocoOIeHHOCTh OPraHU3MOB Kak pe3yibTar 3Bomouuu. [Ipumepsl mpucnocoOneHuit y

OpraHu3mMoB. ApoMop(}o3bl U UANOAJANTALIUH.

Bun wu BumooOpasoBanme. Kpurepunm Buma. OcHOBHBIE (QOpMBI  BHI000pa30BaHUS:

reorpa(bH%CKoe, 9KOJIOTHYCCKOC

1.5

2.1

MaKpOBBOJ'II-OI_[I/IH. cDOpMBI 3BOJIFOIIUHA: q)HHeTI/I‘ICCKaH, JAUBCPICHTHAsA, KOHBCPICHTHAA,

napajuienpHas. HeoOpaTtumocTts sBoIOLIMN
Bo3HUKHOBEHNE U pa3BUTHE KU3HU HA 3emiie

JloHay4HBIE IPENCTABICHUS O 3apOXKACHNUHN KU3HU. HaydHbIe rUIIoTe35 BOSHUKHOBEHUS )KU3HU
Ha 3emse: alOWoreHe3 M NaHCHEPMHSA. XHUMHUYECKas 3BOJIIOLUS. ODKCIEPUMEHTAIbHOE
MOATBEPXKIEHHE XMMHUYecKoi »sBomtonuu. HauanbHble 3Tanbl OMOJOTHMYECKOW 3BOIOLUU.
I'mnore3sa PHK-mmpa. IlepBeie kieTkm u ux 3Bomonus. GOpMupoOBaHME OCHOBHBIX IPYIII

JKUBBIX OPpTaHU3MOB

2.2

Pa3Butue xu3Hu Ha 3emiie 1o apam u nepuogam. Karapxei. Apxeiickas 1 IpoTepo30HcKas Ipbl.
[Taneo3oiickas spa u e€ Mepuoabl: KEMOPUMCKUHN, OPJAOBUKCKHM, CUITYPUUCKHH, TEBOHCKHM,
KaMEHHOYTOJIBHBIN, IEPMCKUI. Me3030HcKas 3pa U €€ EpUObl: TPUACOBBIN, FOPCKUH, MEJIIOBOM.
Kaiinozoiickas »pa W €€ mnepuoabl: NaJCOr€HOBBbIM, HEOT€HOBBIA, AHTPOIOTE€HOBBIN.
XapakTepucTUKa KiIuMaTa M TE0JOTMYECKHX mporeccoB. OCHOBHBIE 3Tallbl  JBOJIIOLMH
pPacTUTEIBHOTO U KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl M >KUBOTHbIX. [losiBieHue,

PpacuBET U BBIMUPAHUC T'PYIIII )KUBBIX OPTaHU3MOB

23

Cucrema OpPraHU4CCKOro MHpPa KaK OTPAXKCHUC 3HSBOJIOLUH. OCHOBHBIEC CHCTEMaTHUCCKHC

IPYIIIBI OPTaHU3MOB

2.4

2.5

OBOJIIOLIMS YeTI0BEKa. AHTPOIOJIOrUs KaK HayKa. Pa3BuTue npeicTaBieHuid O IPOUCXOKICHUN
yesoBeka. Meronapl n3ydeHusi aHTponoreHe3a. CXOACTBa M pa3iavyus YEJOBEKAa M KMBOTHBIX
CucremaTnyecKkoe MoJj0KEHNE YeII0BEKa.

JBxyue cuibl (hakTopsl) aHTpornorenesa. HaciencTseHHas K3MEHUYMBOCTh M €CTECTBEHHBIN

ot6op. OOuIecTBEeHHBIN 00pa3 JKU3HU, U3TOTOBJICHUE OPYIUN TPYAa, MBILUIEHUE, PeUYb

OcHOBHBIE CTauu U BETBU DBOJJIIOLUHA YCJIIOBCKA: aBCTPAJIOIIUTCKH, Yenmosek yMCJ'IBIfI, YenoBek

npsaMoxonsanmi, YenoBek HeaHaepranbckui, YenoBek paszyMmHbil. Haxonkum wnckomaemsbIx

n

ro



OCTAHKOB, BpeMsI CYyIIIECTBOBAaHMS, 00JIaCTh paCIPOCTPaHEHUS, 00bEM TOJIOBHOT'O MO3Tra, 00pa3

KU3HH, OpPyauUs

2.6

UYenosedeckne packl. OCHOBHBIC OOIBIINME pachl: eBporneougHas (eBpas3uiickasi), HETpo-
aBcTpajougHas  (dKBaTOpHalbHas), MOHTOJIOMAHAs  (a3WaTCKO-aMepUKaHCKas).  YepTol
MIPUCIIOCOOICHHOCTH TPEJCTaBUTENICH YEIIOBEYECKMX pac K YCJIOBHSM CYIIECTBOBaHUS.

E,I[I/IHCTBO YCJIOBCUCCKUX pac. KpI/ITI/IKa pacusmMa

Opranu3Msbl U OKpyXkaromias cpesa

3.1

DKkoyiorusi Kak Hayka. 3aJaydl W pas3jieibl dKOJOTUU. METoIbl IKOJOTHUECKUX HCCIICIOBaHUM,
Dkoyiornueckoe MupoBo33penue. Cpeipl 00MTaHUs! OPraHU3MOB: BOJIHASI, HA3€MHO-BO3IyIIIHAS,

IMIOYBCHHAA, BHYTPHOPTaHU3MCHHAA

3.2

33

3.4

Oxonornueckue  ¢dakTopel. Kmaccudukamus dIKOIOTHYECKUX  (DAKTOPOB: aOMOTHYECKHE,

OMOTHYECKHE U aHTPOIIOTeHHBIE. J[efiCTBHE IKOJIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI

Abuotndeckue (akTophl: CBET, TeMmIepaTrypa, BiraxHocTs. Dotonepuoausm. [Ipucnocobnenus

OpPraHMU3MOB K JIEHCTBUIO aOMOTHYECKHUX (aKTOpOB. buonmornueckue puTmbl

buotnyeckue ¢axTopsl. Buasl OMOTHYECKHMX B3aWMOJCHCTBUN: KOHKYPEHIIHS, XUIIHUYECTBO,
Napa3uTU3M, MYyTyaJlu3M, KOMMEHCAIM3M (HaxXJ1eOHMYECTBO, KBAPTHPAHTCTBO), AMEHCAIIU3M,
HeUTpaau3M. 3HadeHHEe OMOTHYECKMX B3aMMOJEMCTBHM JUIsl CYIIECTBOBaHHWS OPraHU3MOB B

IIPpUPOIHBIX COO6HleCTBaX

3.5

OKOJIOTMYECKHE  XAPAaKTEPUCTHKM  momyssinuu. OCHOBHBIE — IOKa3aTeNnW  IOIYJIALMH:
YUCJIEHHOCTh, IUIOTHOCTB, PpOXKJIA€MOCTb, CMEPTHOCTb, IPUPOCT, Murpauus. JluHamumka

YHUCJIICHHOCTH IIOIYJISILIUA U eé peryisinusa

COO6H.I€CTB3. 1 3KOJIOTMYCCKHUE CUCTCMbI

4.1

4.2

CoobmiecTBO opraHu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas, NMPOCTPAHCTBEHHA,

Tpouueckas (numeBas). Buabi-nomunantsl. CBs3u B OMoOLIEHO3€

Okonorndyeckue cucreMbl (3kocuctembl). Ilonstme 00 »3kocucreMe H  OHOreOIEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLEHThl, KOHCYMEHTBI, pPEIYyLIEHTHI.
KpyroBopor BemecTB M MOTOK SHEPruu B sKocucteme. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKAa3aTeNM SKOCUCTEMBbI: OuoMacca,
IOPOAYKIUSA. DKOJOTHYECKHE NHpPaMMIbL: TPOIYKIMH, YUCIEHHOCTH, Ouomacchl. CBOHCTBa

9KOCUCTEM: YCTOMYMBOCTh, CAMOpEryJislus, pa3Buthe. Cykueccus

4.3

[IpuponHble SKOCHCTEMBI. OKOCHUCTEMBI 03€p M peK. OKOCHUCTEMa XBOWHOTO  WJIU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE  AKOCHUCTEMBI. ATPOIKOCHUCTEMBL. YpOo3kocucteMbl. buomorndeckoe u
XO03AHCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazne kak Qakrop ycroWumBocTH OdKocucTteM. CoxpaHeHHE OHOJIOTHYECKOTO

pasHooOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepnanckoro o Ouoctepe. I'panuripl, coctaB u crpykrypa Ouocgepsl. JKusoe




BemectBO U ero ¢yHkuun. OcoOeHHOCTH Ouochepsl Kak TJIOOAIBHOW SKOCHCTEMBI.
JluHamMuuecKkoe paBHOBecue M oOpaTHast cBs3b B Ouocdepe. KpyroBopoTsl Bemiects u
OMOTreOXUMHYCCKHE ITUKJIIBI 3JIEMEHTOB (YIJIepo/1a, a30Ta). 30HAIBHOCTh Onocdepsl. OCHOBHBIE

OMOMBI CyIIN

4.5

YenoseuecTBo B Onocdepe 3emiu. AHTpONOreHHble HM3MEHeHHs B Ouocdepe. I'mobanmpHbIE
9KOJIOTUYECKHUE MTPOOTEMBI.
OcHOBa pAalMOHANBHOTO YIPaBIEHHUS TNPUPOJHBIMU pecypcaMd M UX HCHOJIb30BAHUE.

JlocTukeHust GMOJIOTUU U OXpaHa MPUPOIbI




YYEBHO-METOJUYECKOE OBECNEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSIBATEJBHBIE YYUEBHBIE MATEPUAJIBI JUISI YYEHUKA

* buonorusa. 10 knacc. Ilaceunux B.B., Kamenckuii A.A., Pybnor A.M. u np.; Ilox
penakiuerr Ilaceunuka B.B. Aknuonepnoe oOmectBo «M3patenscTtBo «lIpocBemieHne»
* buomorus. 11 kmacc. Ilaceunuk B.B., Kamenckuit A.A., PybmoB A.M. u np.; Ilox

penakiueit [Taceunuka B.B. Axkunoneproe o6miectBo «3narenbctBo «lIpocBenienne»

METOIUYECKHUE MATEPHUAJIBI JIUIAA YUYUTEJIA

https://edsoo.ru/mr-biologiva/

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/




	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37
	Страница 38
	Страница 39
	Страница 40
	Страница 41
	Страница 42

