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HHOACHUTEJBHAS 3AITNCKA

[Ipu pa3paboTke mporpaMMsl 1o OMOJIOTUH TEOPETUIECKYIO OCHOBY JAJISl ONPEAEICHUs TIOAXO00B K
¢dbopMupoBaHUIO coaepkaHusA y4ueOHOTO Tmpenamera «buomornms» COCTaBHIM: KOHIENTYaIbHBIE
nonoxerauss PI'OC COO o B3auMOOOYCIOBICHHOCTH TICNICH, COIACP)KAaHUS, PE3yIhbTaTOB OOYUCHHS H
TpeOOBaHWI K YpPOBHIO IIOATOTOBKM BBINYCKHHUKOB, IOJIOKEHUS 00 OOmMWX IMEeNsiX W TPHUHIUNAX,
XapaKTEepU3YIOINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeiHero obmero odpasoBanHusi B Poccuiickoit
®enepanny, a TaKke MOJOKEHHUS 0 crernuduke OMonorun, e€ 3Ha4YeHWH B MMO3HAHUH KMBOHW MPHUPOABI U
o0OecrieyeHnH CYIIECTBOBAHHS deloBedeckoro obmiectBa. (CorimacHO Ha3BaHHBIM — ITOJIOKEHUSM,
oTpeeNieHbl OCHOBHBIE (DYHKIIMU TIPOTPAMMEI 110 OMOJIOTHH U €€ CTPYKTYypa.

IIporpamma 1Mo Owosormm naéT TMPEACTABICHHE O MelsIx, o0 oO0miei cTparermu OOyJeHHS,
BOCIIUTAHUSI W Pa3BUTUS OOYyYArOMIMXCS CpeacTBamMu ydeOHoro mpenmera «bumomorusy», ompenenser
o0s3aTepbHOE TIPEIMETHOE COAEp)KaHWEe, €ro CTPYKTYpPYy, paclpelneleHre I0 pasfeliaM H TeMaM,
PEKOMEHyeMYI0 MOCIEeI0BATeIbHOCTh M3YUeHHS Y4eOHOTO MaTepuana ¢ Y4ETOM MEXIPEAMETHBIX U
BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKHM OO0pa30BaTENbHOTO TIIPOIECca, BO3PACTHBIX OCOOEHHOCTEH
00y4aronxcs.

B mporpamme mo OMONOTHH Tak)Ke€ yYHUTHIBAIOTCS TpeOOBaHUS K IUTAHUPYEMBIM IJMYHOCTHBIM,
MeTarnpeAMETHBIM H TPEAMETHBIM pe3ylbTaTaM 0O0y4eHHs B ()OPMHUPOBAHMH OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENIFHON  JeSTeNbHOCTH/y4eOHbIX JeHcTBHH O0OydYalommMxcsi 10 OCBOCHHIO  COJAEPIKaHUS
OmoorIUecKoro 00pa3oBaHMUs.

B mporpamme mo Owomormu (10-11 xaccel, 0a30BBIf YpPOBEHb) pealn30BaH MPHUHITUI
MIPEEMCTBEHHOCTH B M3yYeHUH OMOJIOTHH, Oarofaps 4eMy B HEH MpOCMaTpHUBaeTCs HAMPaBIEHHOCTh HA
pa3BUTHE 3HAHW, CBSA3aHHBIX C (HOPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IIEHHOCTHBIX
OpHUCHTAIMH JIMYHOCTH, JKOJIOTUYECKOTO MBIIIICHHUS, MPEICTaBICHUH O 3J0pOBOM oOO0pasze KHM3HU U
OepeXHBIM OTHOIIEHHEM K OKpy)Kamoled mpuponHoil cpene. IlosToMy Hapsay ¢ H3ydeHHEM
001Ie0MOIOTHUECKUX TEOPHiA, a TaKXKe 3HAHHA O CTPOCHUH KHMBBIX CHCTEM Pa3HOTO PaHra W CYIIHOCTH
OCHOBHBIX TNPOTEKAIONIMX B HUX IMPOIECCOB B MporpaMMe MO OWOJIOTHH YJIEJIEHO BHUMAaHUE
UCIIOJIb30BAHUIO TIOYUYEHHBIX 3HAHWH B MOBCEIHEBHOM KU3HM JJISl PELICHHUS MPHUKIAJHBIX 33724, B TOM
yucie:  NMPOQWIAKTHKH  HACJIEACTBEHHBIX  3a00JieBaHWH  YeJOBEKa,  MEHMKO-TCHETHYECKOTO
KOHCYJIbTHPOBaHMsI, OOOCHOBaHHs OSKOJIOTUYECKH IEJIecO00pa3sHOro TMOBENEHHS B OKpYKaromeh
NPUPOIHON cpejie, aHAIN3a BIUSHUS XO35MMCTBEHHOH NESTEILHOCTH YeTIOBEKa HA COCTOSHHUE MTPUPOIHBIX
Y UCKYCCTBEHHBIX IKOCUCTEM. Y CHIICHHE BHUMAaHU K IPHUKJIIAJHON HANPABICHHOCTH YI€OHOTO MpeMeTa
«buonorus» TPOIUKTOBAHO HEOOXOIUMOCTBIO OOCCIECUCHHsI YCIOBUN il pElICHUs OJHOH W3
aKTyaJIbHBIX 33]1a4 IIKOJIBHOTO OHOJIOrHYECKOro 00pa3oBaHus, KOTopas mpeanojaraet GOopMHUpPOBaH ue y
0o0y4armmxcsi CIIOCOOHOCTH — aJalTUPOBATHCS K  M3MECHEHHSIM JMHAMHYHO  Pa3BHBAIOIIECTOCS
COBpPEMEHHOTO MHUPA.

Buonorust Ha ypoBHE cpeiHEro o01ero 00pa3oBaHus 3aHUMAeT BakHoe MecTo. OHa o0ecrieunBaeT
(dopMupoBaHue y 00ydaroNMXCs MPEACTABICHUN O HAayYHON KapTHHE MHUpA, PacIIMpsAeT U 0000ImacT
3HAHWA O XXUBOH NpUpone, e€ OTIMYUTENLHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid M JBOIIOILUH,
co3MaT yCNOBUS MJS: TO3HAHMS 3aKOHOB JKMBOW MPHUPOABI, (QOpMUpOBaHUS (YHKIHMOHATBEHON
IPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO W 0Oe30macHOro ofpas3a >KW3HHW, JKOJIOTHYECKOTO MBIIUICHHS,
[EHHOCTHOT'O OTHOIICHUSI K KHBOH MPUPOJIE U YETIOBEKY.

Bonbimoe 3HaueHre OMOJIOTHS UMEET TaKKe ISl PElIeHUs] BOCIIUTATEFHBIX M Pa3BUBAIONINX 33724
cpeanero oOmero oOpa3oBaHMsA, COLMAIM3ALMM OOydarommxcs. M3ydeHwe Ouonoruu obecreynBaeT
ycnoBus A1 GOPMHUPOBAHUS MHTEIICKTYalbHBIX, KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET WHTETpalyd OWUOJOTHYECKUX 3HAHUHN C TPEICTABICHUSMH U3
Jpyrux y4eOHBIX MPEIMETOB, B YaCTHOCTH, (M3MKH, XUMHUH U Teorpaduu. HasBaHHbBIE MOJOXKEHUS O
MpeIHa3HAYeHUH y4eOHOTro mpeamera «BHONIOTHS) COCTaBUIM OCHOBY JJIS ONPEAENCHHS IOAXOI0B K
0TOOpY Y CTPYKTYPHPOBAHUIO €TI0 COJICPKAHMS, IPECTABICHHOTO B IIPOTrpaMMe o0 OMOJIOTHH.



Ot0op comepkanus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3ULHUI KyJIBTypocOOOpa3HOTo MOAX0Aa, B COOTBETCTBUH C KOTOPBIM O0y4YaroUIuecs: T0HKHBI OCBOUTH
3HaHUSI U yMEHHMA, 3HauuMble IS (HOpMHUPOBaHMS OOIIel KyJIbTyphl, ONpPEAEISIONINE alIeKBaTHOE
MIOBEZICHUE YENIOBEKAa B OKPYXAIOWIEH MPUPOAHOH cpeie, BOCTpeOOBaHHBIC B IMOBCETHEBHOHN XHU3HH U
NpaKkTUIECKOU JestenbHocTH. Oco00e MECTO B 3TOW CUCTEME 3HAHUHN 3aHUMAIOT 3JIEMEHTBI COACPIKAHUS,
KOTOpbIE CIy»aT OCHOBOW Ui ()OPMHPOBAHHS NPEACTABICHHH O COBPEMEHHOW €CTeCTBEHHO-HAYYHOM
KapTHHE MUpPa U LIEHHOCTHBIX OPUEHTALUIX JINYHOCTH, CHOCOOCTBYIOIIUX TYMaHHU3aIMU ONOJIOTHYECKOT0
o0Opa3oBaHUsI.

CTpyKTypupoOBaHHe CoJepKaHus y4eOHOro MaTeprana B MporpaMMe Mo OMOJIOTHH OCYLIECTBICHO
¢ y4€TOM NPHOPUTETHOTO 3HAYCHHUS 3HAHUH 00 OTIMYHUTENBHBIX OCOOCHHOCTSIX XHBOM HPUPOIBL, O €€
YPOBHEBOW OpraHM3allid M HBOJIONMU. B COOTBETCTBHM C 3TUM B CTPYKType y4deOHOTO mpeamera
«buonorus» BeIIENCHBI CIeyONINE coaepKaTeNbHble TnHUN: «bronorus kak Hayka. MeToapl HAy4HOTO
no3HaHus», «Kierka kak Ouosnormyeckas cucrema», «OpraHu3M Kak OHOJOTHYECKas CHCTEMay,
«Cucrema ¥ MHOTO0Opasne OpPraHMYecKOTO MHpPa», «IBOJIOLUS KHUBOH NPUPOIBI», «IKOCHCTEMBI U
MIPUCYILIHE UM 3aKOHOMEPHOCTH.

Henp wu3yuenuss ydeOHoro mpeamera «buomormsi» Ha 0a30BOM ypOBHE — OBIIAJICHHUE
00yYaroIUMHCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAILHON OpTaHU3alluH )KUBBIX CUCTEM Pa3HOTO paHra
U MproOpeTeHNe YMEHHI UCTIONIb30BaTh 3TH 3HAHUS I TPaMOTHBIX JCUCTBHI B OTHOIIEHHH OOBEKTOB
YKUBOU MPHUPOJIBI M PEUICHUS] Pa3IMYHBIX KU3HEHHBIX TPOOIEM.

HocTtmwxkenne uenu u3ydeHuss ydeOHoro mpenmera «buomorus» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTCs peLIeHueM CICAYIOMUX 3a1ay:

OCBOCHHE OOYy4YalOIIMMHCS CHCTEMbl 3HAHHH O OHMOJNIOTMUECKHMX TEOPHAX, YUYCHHAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TMIIOTE3aX, MPaBUIIaX, CIy)KallUX OCHOBOM Ui (OPMUPOBAHUS IPEICTABICHUM O
€CTECTBEHHO-HAY4YHOW KapTHHE MHpa, O METOAAaX HAYYHOTO IO3HAHMS, CTPOCHHWH, MHOrooOpasuu u
0COOEHHOCTSAX JKUBBIX CHCTEM Pa3HOIO YPOBHs OpPraHM3allMH{, BBIJAOIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCIIeIOBAHUSIX B OMOJIOTHY;

¢opmupoBaHne y OOYyYalOLIMXCS II03HABATENbHBIX, WHTEIUIEKTYalIbHBIX M  TBOPYECKHX
CHOCOOHOCTEH B IpoLiecce aHAIM3a JAHHBIX O MyTSX pa3BUTHS B OMOJIOTMH HAyYHBIX B3IJIAJOB, HIACH U
MOJXO0/I0B K N3yUYECHHUIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3aLuHy;

CTaHOBJICHHE Yy oOOydarommxcs oOmeld KyabTypbl, (YHKIHOHAJIBHONW TPaMOTHOCTH, DPa3BHUTHE
YMEHHUI OOBSICHATD M OLICHUBATH SIBICHUS OKPY>KAIOIIEro MUpa XHUBOH MPUPObI HA OCHOBAaHUM 3HAHUH U
OTIBITA, TTOJYYCHHBIX TP U3YUECHUH OHOJIOTHH;

(opmupoBaHue y 00ydYaIOIIMXCS YMEHUH WIIIOCTPHPOBATH 3HAUEHHE OMOJOTMYECKHX 3HAHUN B
NPAaKTUYECKOW JEATEIbHOCTH YEJIOBEKAa, PA3BUTHM COBPEMEHHBIX MEOULIMHCKUX TEXHOJOTHH U
arpoOHOTEXHOJIOTUil;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM JKHMBOH MPHUPOABI,
HEOOXOOMMOCTH OEpeKHOTO0 OTHOIIEGHUS K HEH, COOMIOACHUS ITUYECKUX HOPM MPH HPOBENCHUU
OMOJIOTHYECKUX HCCIICIOBAaHNH;

OCO3HAHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUH ISl IOBBILLIEHUST YPOBHS 3KOJIOTUYECKOH KYJIBTYPBI,
JUTst POPMHUPOBAHHS HAYYHOTO MHUPOBO33PCHUS;

MpUMEHEHHEe TPHOOPETEHHBIX 3HAHWW W YMEHHA B I[TOBCEIHEBHOW JKM3HM [UISl OICHKH
MOCTIEICTBUN CBOEU AESTEIHHOCTH IO OTHOIIEHHIO K OKpPY)KAIOIIEH cpene, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOMIOIeHNE Mep MPO(UIAKTHKY 3a00JIeBaHuUH.

B cucreme cpennero obmiero obpazoBanus «buosnorusy, n3ydaemas Ha 6a30BOM ypOBHE, SBISIETCS
00s13aTEIHPHBIM YI€OHBIM TIPEMETOM, BXOJISIIIIAM B COCTaB IIPeIMETHOM o0macTn «ECTeCTBEHHO -HAYyYHBIC
MIPEIMETHD».

s u3ydeHuss Owosnormu Ha 0a30BOM YpPOBHE CpeaHero oOIIero oOpa3oBaHHsS OTBOIUTCS 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Henenmio), B 11 kimacce — 34 gaca (1 gac B Henerro).



COJAEP/)KAHUE OBYYEHMUSA
10 KJIACC

Tema 1. buoJiorusi Kak HayKa.

buonoruss kak Hayka. CBsi3p OHOJOrMH C OOLIECTBEHHBIMM, TEXHHUYECKHMMH M JPYTUMH
€CTEeCTBEHHBIMU HayKaMH, puiocodueit, ITUKOi, 3cTeTHKOM 1 npaBoM. Pons Onosnoruu B popMupoBaHuu
COBpEMEHHOH Hay4yHOH KapTHHBI Mupa. CucteMa OMOJOTHYEeCKUX HaYK.

MeToabl TO3HAHHS >KUBOW TNPUPOAbI (HAONMIOACHME, OSKCIIEPUMEHT, ONHCAaHHE, H3MEPEHHE,
KJaccupUKanys, MOICIMPOBaHNE, CTATUCTHYECKas 00paboTKa JaHHBIX).

JdemoncTpanun:

IToptpetsr: Y. Japsun, I'. Mennens, H. K. Konsuos, Ix. Yorcon u @. Kpuxk.

Tabnuue! 1 cxeMbl: «MeTOIbI TO3HAHUS KUBOH IPUPOABI».

JlabopaTopHbIe M IpaKkTHYeCKHe PadoThI:

[paktuueckas padora Ne 1. «Mcnonp30BaHNe Pa3TUUHBIX METOAOB NP U3YUYECHHN OMOTOTHUECKIX
00BEKTOBY.

Tema 2. ’KuBble cucTeMBbI U UX OPTraHU3AIUS.

Kuble cuctembl (OHOCHCTEMBI) KaK MpeAMET u3ydeHus ouonoruu. OTIUYUE KUBBIX CHCTEM OT
HEOPraHWYECKOU MPUPOJIBL.

CpoiicTBa OMOCHCTEM M HMX pPa3HOOOpasue. YPOBHH OpraHHM3alldi OWOCHCTEM: MOJIEKYJISIPHBIH,
KJIETOYHBIHN, TKaHEBBIH, OpraHU3MEHHbIH, MOMYJISIUUOHHO -BUOBOM, 9KOCUCTEMHBIN
(6buoreoneHoTHYECKUH ), OMOCHEPHBIH.

JemoHcTpanmu:

Tabnuue! 1 cxeMbl: «OCHOBHBIE IPU3HAKH KU3HHUY, « Y POBHH OPTaHU3AINH KUBOH TPHUPOIBD).

O6opynoBanue: Mmozens Monekyisl JJHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJIETKH.

XVUMUYECKHH COCTaB KIETKH. XHUMHUYECKHE JIEMEHTBI: MAaKPOJIEMEHTBI, MUKPOJJIEMEHTHI. Boja u
MUHEPAJIbHBIE BELECTBA.

OyHKIMK BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [lonnepkanne ocMOTHYECKOro OaiaHca.

benku. CoctaB u crpoeHue OelIKOB. AMHMHOKHCIOTBI — MOHOMephl OenkoB. HesameHumble u
3aMEHHMbIC aMHHOKHCIOTHl. AMMHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpBl OEIKOBOW MOJIEKYJIbI
(mepBuuHasi, BTOpHYHAs, TPETHYHAs M YETBEPTUUHAs CTPYKTypa). XHMMHYECKHE CBOICTBa OEJIKOB.
buonormueckue pyHKINN OEITKOB.

DepMeHTHl — Orosioruueckie karanuzaTopbl. CTpoeHne GpepMeHTa: akTUBHBIN LEHTp, CyOCTpaTHas
cneunduanocts. Kopepmentsl. Buramunpl. Otianunst GepMEeHTOB OT HEOPraHMYECKHUX KaTalIn3aTOPOB.

YrneBoapl: MoOHOcaxapuisl (IJIOKO3a, pubo3a W Je30kcupubo3a), aucaxapuabl (caxaposa,
JIAKTO32) U IoJIncaxapuabl (Kpaxmal, TIMKOTeH, LeJUIroo3a). buonornueckue GyHKINHN yrieBoOmOB.

Jlunmupaer: Tpurnuuepunsl, ¢ochomunuapl, crepoudsl. [ uapodunsHO-THAPOGOOHBIE CBOMCTBA.
Buonornueckue QyHkiuumM aunuaoB. CpaBHEHHE YIIEBOAOB, OCNKOB M JIMOMAOB KaK HCTOYHHKOB
SHEPIHH.

Hyxnennossle kucnorsl: JJHK wm PHK. Hyxneotunsl — MOHOMEpPBI HYKJIEHHOBBIX KHCIOT.
Crpoenue u ¢pynkunu JJHK. Ctpoenne u pynkuun PHK. Bugst PHK. AT®: crpoenune u pyHKIuu.

Hutonorust — Hayka o kierke. Kineroynas teopuss — npumep B3aUMOACHCTBUS uaeH U (HakToB B
Hay4YHOM MO3HAaHUU. MeTObl N3yUeHUs KIETKH.

Knerka kak nenoctHas »xuBas cuctema. OOmMe NPU3HAKH KJIETOK: 3aMKHYyTash Hapy)KHas
memOpana, Monekynbl JIHK kak reHeTrueckuii anmapar, cicTeMa CUHTe3a OelTka.

Tunsl  KJIETOK:  dyKapHoTHYecKas W Tpokapuormyeckas. (OcoOEHHOCTH  CTPOEHHUS
npokapuoTudeckoil kietkd. Kierounas crenka Oakrtepuil. CTpoeHHE 3YKapHOTHUECKOH KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIBHOM, )KUBOTHOW M TPUOHON KIIETKH.



[loBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKAa, TJIMKOKAJIUKC, HUX (YHKIUH.
[Ina3maTtnueckast MmeMOpana, e€ cBoiicTBa 1 pyHKkIuU. LluTonnasma u e€ opranongsl. OnHOMeMOpaHHBIE
opra"ouasl kietku: OIIC, ammapar [ompmku, nau3ocomsl. [lonmyaBTOHOMHBIE OpraHOMABI KIIETKU:
MUTOXOHJPUH, IIacTUABL. [IponcxokaeHne MUTOXOHApUH U tuacTui. Bungel mnactun. HememOpaHHbIe
OpraHouzipl KJIETKU: PHOOCOMBI, KIETOYHBIA LEHTP, LEHTPHONM, PECHUYKH, XIYTHKH. DyHKIUH
OpraHouIOB KJIEeTKU. Britouenus.

Anpo — perymaropHeiii neHTp kieTku. CTpoeHue sapa: saepHas 000JI0dYKa, KapHorasma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BELIECTB B KIIETKE.

JdemoncTpanun:

IToptpetsr: A. Jlesenryk, P. I'yk, T. IlIsanu, M. lneitnen, P. Bupxos, . Yorcon, ®@. Kpuk, M.
VYunkusnce, P. ®panknun, K. M. bap.

Huarpammsl: «PacnpeneneHre XUMUYECKHX 3JIEMEHTOB B HEXHMBOM Npupoae», «Pacnpenenenue
XUMHUYECKUX 3IEMEHTOB B KUBOU IPUPOE».

Tabmuuet u cxemsl: «llepuognueckasi TabIUIa XUMUYECKUX JIEMEHTOB», «CTPOCHHUE MOJEKYIIBI
BOIbI», «buocunTtes Oenka», «CTpoeHne MoJekynbl Oenka», «Ctpoenue depmeHTa», «HykiaenHoBble
kucnotel. JTHK», «Crpoenmne monexynsl AT®», «CTpoeHue 3yKapHOTHUECKOH KiIeTkn», «CTpoeHue
JKUBOTHOM KieTkw», «CTpoeHHe pacTUTENbHON KieTkw», «CTpoeHHe INPOKapUOTHYECKON KIETKH,
«CTpoeHue sapa KIETKH», « Y TIEBOIBIY, «JIumuasn.

O06opynoBaHue: CBETOBOM MUKPOCKOII, 000pYAOBaHKE AJIsl TPOBECHUS HAOMIOICHUH, H3MEPEHUH,
9KCIIEPUMEHTOB, MUKPOIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OAKTEPHUAIBbHBIX KIETOK.

JlaGopaTtopHble U paKkTHYecKHe padoThbl:

JlaboparopHas pabora Ne 1. «l/3ydeHmne KaTanMTUYECKOW aKTHBHOCTH ()epMEHTOB (Ha IpuMepe
aMuJIa3bl WK KaTanasbl)».

JlaboparopHas pabota Ne 2. «M3ydeHne cTpoeHHs KIETOK PACTEHH, )KHBOTHBIX U OaKTEpHUA MO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIPENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BeIecTB, WIH MeTa0oNMM3M. ACCHMIIANNSA (TUTACTHYSCKHA OOMEH) M JTUCCHMUJISAIINS
(oHepreTnveckuii 0OOMEH) — JBE CTOPOHBI €AUHOTO Tpoliecca MeTaboan3Ma. Poib 3aKOHOB COXpaHEHHS
BEIIECTB U SHEPTHH B IOHUMAaHUH METa00IM3Ma.

Tumbl oOMeHa BemecTB: aBTOTpodHBINA U rerepoTpodHblid. Ponbs hepMeHTOB B 0OMEHe BEIECTB U
MIPEBPAILCHAN SHEPTUU B KIIETKE.

®orocunTe3. CBeToBas u TeMHOBast (a3bl GoTocuHTe3a. Peakium porocuuTe3a. IhPeKTHBHOCTD
¢dorocunTe3a. 3HaueHue GHOTOCHHTE3a I KU3HHU Ha 3emiie. BiusHue ycnoBuii cpenpl Ha (POTOCUHTE3 U
CHOCOOBI MTOBBILIEHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMocHHTe3. XeMOCHHTE3UPYIoIue OakTeprn. 3HaUCHHE XEMOCHHTE3a JUIs )KU3HHU Ha 3emiie.

OHepreruueckuii oOMeH B KieTke. PacuiemsieHne BeIIecTB, BBIICICHHE U aKKyMYJIHPOBaHHE
SHEPruM B KJIETKE. DTambl 3HEpreTudeckoro oomena. I'mukonus. bpoxenue u ero Bunsl. Kucnopognoe
OKHCJICHHE, WIM KiIeToyHoe mpixaHue. OxuciutenbHoe ¢ochopunupoBanue. IPPeK THBHOCTh
9HEPreTHYECKOT0 OOMEHa.

Peaknun marpuunoro cunresa. ['enerndeckas napopmanus u JJHK. Peanuzamnusi reHeTHueckon
uHQOpMaIK B KIeTKe. [ eHeTHUEeCKUil Kol 1 ero cBoiicTBa. TpaHckpunius — MaTpuuHbiii cuaTe3 PHK.
Tpancmsiuua — 6mocuHTe3 Oenka. DTambl TpaHchsanuu. KoxupoBanue aMuUHOKUCIOT. Pons pubocom B
OnocuHTe3e OeKa.

Hexnerounsle ¢opmbl ku3Hu — BUpychl. Vctopusi otkpeitust BupycoB ([. M. MBaHOBCKui).
Oco0eHHOCTH CTPOEHUS U KU3HEHHOTO ITUKJIa BUPYcoB. bakTeprnodaru. bonesnu pacteHuii, ;)kUBOTHBIX U
4eNoBeKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmyHnonedunmra yenoseka (BUY) — Bo3oyaurTens CITNda.
OOparHasi TpaHCKPHIIIMS, peBepTaza W HHTerpaza. [IpoduiiakTHKa pacrnpocTpaHEeHHS BUPYCHBIX
3a0051eBaHUM.

JdemoHcTpaumu:



IToptpetsr: H. K. Konsnos, JI. 1. MIBanosckuii, K. A. Tumupszes.

Tabmunpr u cxembl: «Tumbl mutaHus», «Merabonm3m», «MHUTOXOHAPHUSLY, «IHEPreTHUSCKUN
o0Meny», «Ximopormiacty, «®orocunre3», «Crpoenue [JHK», «CtpoeHne u (pyHKIMOHUPOBAHHE TCHAY,
«Cunres Oenka», «['eHetnmueckuii koa», «Bupyce», «baktepuodarny, «CTpoeHUE W KU3HEHHBIA IUKI
Bupyca CII1/]a, 6akrepuodaray, «Pemmukammsa JHK».

OGopynoBanue: moaenu-ammuinkaruu «Yapoenue JIHK u tpanckpumnusy, «buocunTes Oemka,
«CTpoeHue KIeTKI», MoJenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe H HHAUBHAYAJIbLHOE PA3BUTHE OPIAaHU3MOB.

KiteTounslii UK, WK )KU3HEHHBIN UK KieTku. MaTepdasa u mutos. [Iporeccsl, npoTekaroime
B uHTep¢aze. Permukanms — peaknust marpuuHoro cunresa JJHK. Ctpoenne xpomocom. XpOMOCOMHBIN
HA0Op — KapuoTHUIl. J[MITIOWAHBIN U TaIJIOUIHBIA XPOMOCOMHBIE HA0OpBI. XpoMaTukl. [{uromornyeckue
OCHOBBI Pa3MHOXKEHUSI U UHIUBUIYAJTBEHOTO Pa3BUTHUSL OPTaHU3MOB.

Henenne xnerkm — muto3. Cragun murtosa. Ilponeccsl, mpoucxoisIve Ha pa3HBIX CTaausix
MuUTO3a. bronornyeckuit cMpica MUTO3a.

[Iporpammupyemasi rubenb KISTKH — aloNTo3.

®DopMBbl pa3MHOKEHHS OpPraHM3MOB: OecHoioe W TONoBoe. Buubsl 6ecnonoro pasMHOXKEHHS:
JelieHHe HaJIBOe, TMOYKOBAaHME OJHO- W MHOTOKIIETOYHBIX, CIOpPOOOpa3oBaHHE, BETETATHBHOE
pa3MHoOxeHue. VlckyccTBEeHHOE KIIOHMPOBAHHUE OPTaHU3MOB, €I0 3HaUeHHE JJIS CENIEKLINH.

[MonoBoe pa3MHOXKEHHUE, €r0 OTIUYHUS OT OECIIOIOTO.

Meiios. Ctaguu meitosa. [porieccer, mpoucxosmme Ha cTaausx meito3a. [loBeaeHne XxpoMocoM B
Meroze. Kpoccunrosep. bruonoruueckuil CMbICT U 3HAaU€HHUE MEH03a.

l'amerorene3 — mpomecc 0Opa30BaHUS TOJOBBIX KIETOK Y JKABOTHBIX. [lomOBBIE >Kemne3bl:
CEMEHHHKH U snaHrKH. OOpa3oBaHMe W pa3BUTHE TOJIOBBIX KIETOK — raMeT (CIIepMaTO30H/I, SIMIIEKIIETKA)
— cmepMaroreHe3 ¥ oBoreHe3. (OCOOSHHOCTH CTpPOEHHUS SHIEKIETOK ©  CIIEPMAaTO30HIOB.
OmnonotBopenue. [lapreHorenes.

WunuBunyansHoe pa3BUTHE (OHTOreHe3). OMOpHMOHAIbHOE pa3BUTHE (IMOpHOTreHe3). Tarbl
SMOPHOHAIBHOTO pPa3BUTHS Y TMMO3BOHOYHBIX JKMBOTHBIX: ApOOJeHWEe, TacTPYJISAIWs, OpPTaHOTEHES.
[loctomOpuoHanpbHOE pa3BUTHE. THUNBI  [MOCTIMOPHMOHAIHHOTO  Pa3BUTHS: TPsAMOE, HEMpsIMoe
(mmunHOYHOE). BriusiHue cpebl Ha pa3BUTHE OPTaHU3MOB, (haKTOPHI, CITOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
ypOJCTBa.

Poct u pasButme pacteHuii. OHTOTEHE3 IBETKOBOTO pACTEHHS: CTPOCHHE CEMEHH, CTaJiuu
pa3BUTHSL.

JdemoncTpanum:

Tabmunpl 1 cxembl: «DOpMBI pa3MHOKEHHUS OPraHU3MOBY», «JIBOWHOE OIUIOMOTBOpEHHE Y
[[BETKOBBIX pacTeHUi», «BereraTmBHOE pa3MHOXKEHHE pacTeHUi», «/lemeHne kneTkn OakTepuii,
«CTpoeHUEe TOJIOBBIX KJIETOK», «CTpoeHHEe XpoMocombl», «KneTouHsld nukm», «Pemnmukanus JTHK»,
«MwuTto3», «Meito3y», «lIpsMoe n HempsaMoe pazBuThe», «l'aMeToreHe3 y MIEKOHUTAIONINX W YeIIOBEKay,
«OCHOBHBIE CTaJIHU OHTOTCHE3aY.

OGopynoBaHue:  MHUKPOCKON,  MHKpompernapatbl  «CriepMaTto30uIbl  MIIEKOIHUTAOIIETOY,
«itnexnerka muekonuTamomero», «KapuokuHes B KJIeTKax KOpelIKa JyKa», MarHUTHAas MOJIENb-
amiukanus «Jlenenue xkiaetkny, moaens JJTHK, moxens meradazHoil XpoOMOCOMEL.

JlabopaTopHble U MpPaKTUYeCKHe PA0OThI:

JlaGopaTtopnas pabota Ne 3. «Habmrogenne MuTo3a B KJIETKaX KOHIMKA KOPEITKa TyKa Ha TOTOBBIX
MUKpOIIperapaTax».

JlaGopatopuass pabora Ne 4. «/M3yueHne CTPOCHHsI TIOJNIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIperapaTax».

Tema 6. HacjiencTBeHHOCTHh M U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTukd. VIcTopust pa3BUTHSI TeHETUKU. POJIb IUTOJIOTHH M 3MOPHOJIOTHH B
CTaHOBJICHMM TE€HETHKH. BKJaa poccHiickuX W 3apyOeXHBIX YYEHBIX B pa3BUTHE TE€HETHKH. MeTomabl



TeHETUKH  (TMOPUAONIOTHUECKUM, IUTOTCHETHYECKUH, MOJIEKYJIspHO-TeHeTHYeckuid). (OCHOBHBIE
TFeHETHYECKHUE MOHATHA. | 'eHeTHUecKas CUMBOJIMKA, UCTIOIb3yeMasl B CXeMax CKpEIMBaHUH.
3aKOHOMEPHOCTH HACJIEJOBaHHs TMPHU3HAKOB, yCTaHOBIeHHble . Menaenem. MoHoruOpuaHoe
CKpeurBaHue. 3aKOH eJMH0-00pa3us THOpUAOB mepBoro mnokoneHus. [IpaBuno noMuHUpoBaHUs. 3aKOH
paciierieHds Ipu3HakoB. ['nunoresa ynctoTsl rameT. [lomHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpugHoe ckpeluBanye. 3aKOH HE3aBUCUMOTO HAacJIeJ0BaHMsI TpU3HAKoB. Llutorenernueckne
OCHOBBI ~ JUTHOPHIHOTO  CKpeUIMBaHUs.  AHajW3upyloliee  ckpemquBaHue.  Vcmonmb3oBaHue
aHAJTM3UPYIOILIETO CKPELIMBaHMSI ISl ONIPEAETICHNSI TEHOTHIIA OCOOH.

CuennieHHOe HacienoBaHHe Npu3HakoB. Pabora T. Moprana mo cueIUIEHHOMY HaciIeIOBaHHIO
reHoB. Hapyuienue cuienieHust reHoB B pe3ybTaTe KpOCCHHTOBEPA.

XpoMOCOMHas TEOpHs HaCIEACTBEHHOCTH. | 'eHeTHUeCKne KapThl.

I'enernka mona. XpOMOCOMHOE OIpeAeNeHHe IMoja. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'omorameTHsIe U rereporamMeTHsle opranu3Mel. HacnenoBanue npr3HaKkoB, CHETIIEHHBIX C TIOJIOM.

W3meHunBocTh. Bujbl M3MEHUYMBOCTH: HEHACHEACTBEHHAas M HacieAcTBeHHas. Ponb cpenbl B
HEeHacleCTBEHHOU M3MEHYHUBOCTH. XapakTepucTHKa MOJTU(PHUKALUOHHON M3MEHYHMBOCTH.
Bapuanuonnslif psa u BapuanMoHHas KpuBas. Hopma peaknum npusHaka. KonmumdecTBeHHbIE U
Ka4yeCTBCHHbIC IPU3HAKHU U UX HOpMa peakuuu. CBoiicTBa MOAN(DUKAIIMOHHOW N3MEHYMBOCTH.

HacnexncTeennas, Wiy reHOTUITMYECKAs!, N3MEHUYUBOCTh. KoMOMHAaTHBHAS N3MEHUMBOCTH. Meio3 1
MOJIOBOM TpollecC — OCHOBAa KOMOWHATUBHOH HM3MEHYMBOCTH. MyTalMOHHAs W3MEHYHBOCTb.
Knaccudukanus MyTauuii: reHHble, XPOMOCOMHBIE, T'€HOMHbIe. YacToTa M NPUYMHBI MYTalMH.
Myrtarensaple (pakToppl. 3aKOH TOMOJIOTHYECKHX pPSAIOB B HaCIeACTBEHHOW wu3aMeHumBocTH H. .
Basuiosa.

Bresnepras HacneACTBEHHOCTh M HI3MEHUYHBOCTb.

I'enetnka wuyenoBeka. Kapuorun yenoBeka. (OCHOBHBIE METOAbl T[EHETUKH  YEJIOBEKa:
TeHEeaJIOTUIEeCKUH, ONM3HENOBBIHA, IMUTOTEHETHYECKUH, OMOXMMHUYECKHH, MOJEKYISIPHO-TeHETHIECKHA.
CoBpeMeHHOe OIpe/eieHne TeHOTHIA: TMOJHOTEHOMHOE CEKBEHHpPOBAHHME, TC€HOTHIIHPOBAHHWE, B TOM
gucie ¢ nomometo IT[P-ananu3a. HacinencTBeHHBIE 3a001€BaHUS YeIOBEKA: TeHHBIE 00JIE3HU, OOJIE3HU C
HACJICICTBEHHOW MNPEAPAacIIOOKEHHOCTBI0, XpOMOCOMHbBIE Ooje3Hu. ComaTrndyeckue M TeHEepaTUBHBIC
myTtauuu. CTBOJIOBBIE KJIETKH. lIpuHIMIBI 370poBOro 00pasa >KU3HH, AUATHOCTHKH, NPO(UIAKTUKU H
JIEYEeHUs] TeHETUIEeCKNX Oose3Hei. MeanKo-TeHeTHIeCKOe KOHCYIhTHPOBaHNE. 3HAUCHHE MEIUIIMHCKOM
TE€HETHKH B MIPEOTBPAIEHUH U JICUCHUH TeHETUIEeCKUX 3a00JIeBAHUI YeIIOBEKa.

JdemoHcTpanum:

Ioptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodeer-PecoBckuii,
H. U. BaBunos.

Tabmump! 1 cxembl: «MOHOTHOPHIHOE CKPEIIMBAaHUE M €r0 IUTOTCHETHYECKas OCHOBa», «3aKOH
pacuieryIeHus] M ero LUTOIeHETHYEeCKass OCHOBa», <«3aKOH YHUCTOTBHI ramer», «JurubpuaHoe
CKpemunBaHue», «l{uromornyeckre OCHOBEI AUTHOPHUIHOTO CKpEIBaHU», «Meiio3y, «B3anMoneiicTBre
AIIIENBHBIX TEHOBY», «l eHeTHueckue KapThl pACTeHHH, XKUBOTHBIX M 4eJOBeKa», «l eHeTwka momay,
«3aKOHOMEPHOCTH HACJEJOBaHUsA, CIEIUIEHHOTO C MoioM», «KapuoTumel denmoBeka W IKUBOTHBIX»,
«Bugsl m3MeHunBOCTHY, «MonuduKalMOHHAs HW3MEHUUBOCTBHY, «HacnemoBanue pesyc-dakropay,
«"enernka rpynm KpoBu», «MyTallOHHAs H3MEHIYUBOCTDY.

O6opynoBanue:  MoAeNU-amIUIMKanuu — «MoHoruOpumaHoe  ckpemmBaHue», «HemomHOE
JOMHUHUpOBaHue», «Jlurubpuanoe ckpemmBanuey, «llepekpéct XpoMocom», MHKPOCKON U
MuKkporpenapat «Jlposoduna» (Hopma, MyTanuu (GOpMbI KPbUIHEB M OKpPAcKu Tena), repbapuit «I'opox
IIOCEBHOI.

JlabopaTopHble U NPaKTHYeCKHe PA0OTHI:

JlaGopatopuast pabora Ne 5. «M3ydeHme pe3yabTaTOB MOHOTHOPHIHOTO W JUTHOPHIHOTO
CKpEUIMBaHUs Y Ip0o30(HIIbI Ha TOTOBBIX MUKPOIIPETapaTaxy.

Jlaboparopuast pabota Ne 6. «M3ydenne MoOIU(PUKALMOHHON HM3MEHUUBOCTH, IOCTPOCHUC
BAapUALMOHHOIO psiZia U BAPUALMOHHOW KPUBOI».



JlaboparopHas paboTta Ne 7. «AHanmu3 MyTaluil y Apo30¢HIIbl Ha TOTOBBIX MUKPOIpENapaTax.

[Ipaktnueckas padora Ne 2. «CocTaBieHHe 1 aHAJIU3 POJOCIOBHBIX YEJIOBEKay.

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak Hayka W TpoIlecc. 3apOoXkJCHUE CeNeKUMH M JoMecTukanus. Yuenue H. U.
BaBuioBa o0 LeHTpax NPOMCXOXKICHHS MW MHOrooOpasust KyJNbTypHBIX pacTeHHd. LleHTpsl
MIPOUCXOXKICHHS TOMAIIHUX KUBOTHBIX. COpT, MOpoa, ITaMM.

CoBpeMeHHBIE METObI ceeKIU. MaccoBbIi U WHAWBUAYaIbHBIN OTOOPHI B CENEKIMN PACTCHUH
u KUBOTHBIX. OlLeHKa 3KCTepbepa. BIM3KopoAcTBEHHOE CKpellnBaHWe — WHOpWAWHT. UucTas JTUHUS.
CkpemuBaHue 4HUCTBIX JHHUHA. ['ereposuc, mnu rubpuanas cuna. HeponcTBeHHOe cKpeliuBaHue —
ayropunuar. OtnanénHas ruOpunmzanus U e€ ycmexu. VICKycCTBeHHBI MyTareHe3 W IOJNydYeHUE
MOJIUIUIONIOB. JJOCTHKEHNS CENEeKINN pacTeHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomoruss kak oTpacibp IpOU3BOACTBA. ['€HHas WH)KEHepus. OTambl CO3JaHUsA
pexomOunantHoit IHK u TpancrenHeix opranusmoB. Kierounas wHxeHepus. KieTouHble KyJIbTypBI.
MukpokJIoHaIBbHOE pa3MHOXKEHHE pacTeHui. Knonuposanue BBICOKOITPOAYKTUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. JKOJIIOTHUECKHE W 3THYeckue mpodnembl. [MO — reHeTnuecku
MOJU(QHULINPOBAHHBIE OPTraHU3MBI.

HemoncTpanuu:

[Toptpetsr: H. W. Basunos, U. B. Muuypum, I'. JI. Kapreuenko, M. @. VIBaHOB.

Tabmuup!l 1 cxeMbl: KapTa «LleHTphl MPOUCXOKACHUS M MHOTO0Opa3usl KyJbTypHBIX PacTEHHI»,
«[lopoapl TOMAamIHUX >KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHui», «OTaaiaéHHas THOpUAM3ALUSY,
«Pabotel axkanemuka M. @. MBanoBay, «Ilomummonaus», «OO0BEKTHl OMOTEXHOJOIHN», «KIleTOUHBIE
KYJbTYpPHI U KIIOHUPOBaHUEY», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM)).

O6opynoBaHue: MyJSDKH TUIOZOB U KOPHEIUIOAOB AWKUX (DOPM M KyIBTYPHBIX COPTOB PacTeHHIA,
repOapuii «CeabCKOXO03SHCTBEHHBIE PACTEHUS.

JlabopaTtopHble U NpaKkTH4YecKHe padoThbl:

Oxckypceusi «OCHOBHBIE METONbI W JOCTIDKEHHS CeNEeKIMH pACTeHHH W JKWBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIUIO, TNIEMEHHYIO ()epMy, COPTOMCTIBITATETHHBIN YIaCTOK, B TEIUTMYHOE XO3SHCTBO,
1ab0paTOPHUIO arpOYHUBEPCUTETA MIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBoJIOLMOHHAS 0MOJIOTHS.

[IpenmochuIki BO3HUKHOBEHHUS JBOIIONMOHHON TEOPHH. DBOIIOLMOHHAS TEOpUS U €€ MecTo B
Ouosorun. BiausHue SBOMOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTHX HAYK.

CunerenbcTBa HBoOMIONUHN. llameoHTONMOrNYecKne: IMOCIEAOBATENIEHOCTD IOSBICHUS BHIOB B
MAJIEOHTOIOTMYECKON JIETOIUCH, TepexoaHbie PopMbl. bruoreorpaduyueckue: cxoncTBo U paznudne GpayH
1 GIIOp MAaTEPUKOB U OCTPOBOB.

OMOpHONIOTHYECKHE: CXOICTBA W pa3iuyusi HMOPHOHOB PAa3HBIX BHUAOB IMO3BOHOYHEIX.
CpaBHUTENHFHO-aHATOMHUYECKHE: TOMOJIOTHYHBIEC, aHAJOTHYHBIC, PYAWMEHTapHBIC OPTaHbI, ATABU3MBIL
MonekynapHO-OMOXUMHUYECKHE:  CXOJICTBO  MEXaHM3MOB  HACJIEICTBEHHOCTH ¥ OCHOBHBIX
MeTabO0IMYEeCKUX MyTel Y BCEX OPraHU3MOB.

OpomounoHHas Teopuss Y. JlapBuHa. IIpennochuikv BO3HUKHOBEHMS JapBUHU3MA. JBHKyliue
CHJIBI 3BOJIIOLMH BUAOB Mo JlapBuHy (M30BITOYHOE Pa3MHOKEHHE INPH OIPAaHHMYEHHOCTH PECYPCOB,
HeonpeaeaEHHas U3MEHYNBOCTh, OOpb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

CunreTtnueckas Teopus sBomonuu (CTD) u e€ 0CHOBHBIE TIOJOXKESHHS.

MuxkposBomonys. [lomynsus kak eAnHNIa BUIA U SBOJIIOINH.

JBwkynme cwibl  ((akTopbl) SBONIONUH BHIOB B MpHpoje. MyTallMOHHBIA Mporecc |
KOMOWHATHBHASI U3BMEHYUBOCTD. [10MyISIIIMOHHBIE BOJHBI U Jipeli¢ renos. M3omsmus 1 MUrpanusi.

EcrectBenHbIi 0TOOp — HampaBistomuii hakrop sBoiroruu. GopMeI ecTeCTBEHHOTO 0TOOpA.



[IprcnocoOneHHOCTh OPraHu3MOB KakK pe3yibTaT 3BOMIOLMH. [IpuMepsl mpucmocoOieHui y
OpraHu3MoB. ApoMopQ03bl U HIN0-aJaNTALHH.

Bung wu BugooOpasoBanme. Kpurepum Buzma. OcHoBHble (OpMBI  BHIOOOpa30BaHHMS:
reorpaduyeckoe, IKOJIOTUIECKOE.

MakposBomorust.  DopMel  3BomOUMH:  QuIeTHUECKas, AMBEPreHTHas, KOHBEPreHTHas,
napaienbHas. HeoOpaTuMocTs 3BotoLUH.

[IponcxoxneHue oOT HecHeUaTU3UpOBaHHBIX MpeakoB. llporpeccupyromas crenuamn3alys.
AnantuBHas paguarysl.

JdemoncTpanun:

Ioprpersr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuit, K. M. bap, O. I'ekkens, O.
Mrosep, A. H. CeBeprios.

Tabmuupel n cxemsl: «Pa3BuTHe opraHuueckoro Mupa Ha 3emiie», «3apOAbIIIN MTO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «DPopmbl OoprObl 3a cymecTBoBaHue», «EcTtecTBeHHBIH 0TOODY,
«MHoroobpazue CcOpToB pacTeHHid», «MHoroobpasue MOpox  KUBOTHBIX»,  «llomymsauuuy,
«MyTallMOHHAsi HM3MEHYMBOCTB», «ApoMopdo3sl», «Manoamanranum», «OOmas JereHepanus»,
«Bmwxkymme cunbl 3Bomouun», «Kapra-cxema mapmpyra myrtemectBus Y. [dapsuna», «bopnba 3a
cymectBoBaHue», «lIpucmocobneHHocTs  opraHm3MoB», «['eorpaduueckoe  BHAOOOpa3OBaHHUEY,
«DKOJIOTHYECKOe BUAO0OPA30BAHUEY.

O6opynoBaHue: KOJUICKIUS HACCKOMBIX ¢ Pa3JIMYHBIMH TUIIAMHU OKPACKH, HA0OP TUIOIOB U CEMSH,
KoJutekuust «[IpuMepsl 3alUTHBIX MPHCHIOCOONEHHUH Y KUBOTHBIX», MOAeNb «OCHOBHBIC HAIlPaBJICHUS
IBOJIOLUNY, 00bEMHAA MOAETh «CTPOSHUE TOJIOBHOTO MO3I'a IIO3BOHOYHBIX).

Buoreorpaguueckas kapra Mupa, Komwiekus «DOopMbl COXPaHHOCTH UCKOINAEMBIX >KUBOTHBIX U
pacreHuit», Mozenp ammmkauus —«llepekpéct xpomocom», BiaxHble npenaparsl «Pa3zButne
HacekoMoroy», «PasBurue Jasrymku», Mukponpenapar «pozodunay (Hopma, MyTauud GOpMbl KPbUILEB
Y OKpPAacKH Tema).

JlaGopaTtopHble U IpaKkTH4YecKHe padoThbl:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BUAOB 10 MOP(OIOTHIECKOMY KPUTEPHIOH.

JlaGoparopHas pabota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCHUTENIBHOIO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KM3HU Ha 3eMuie.

JloHayuHbIe peACTaBICHHS O 3aPOXKIECHUN XU3HU. Hay4yHble rumoTe3bl BOSHUKHOBEHHS KU3HU Ha
3emiie: abnoreHes M MaHCIEPMHUs. XUMUYECKas 3BOIOLUSL. AOGHOTEHHBII CHHTE3 OPraHUYEeCKUX BEIIECTB
U3 HEOPraHWYECKHUX. DKCIEPUMEHTAIBHOE NOATBEP)KACHUE XUMHUYECKOH 3Boonny. HauanpHble 3Tamnsl
Oomonormueckoit sBomonmu. [unoreza PHK-mmpa. ®opmupoBanme MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHHE MNpPOTOKJIEeTKU. [lepBble kieTku W ux sBomonus. OopMUpOBaHHE OCHOBHBIX TIPYIII
JKUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emie no spam U nepuogam. Katapxeil. Apxeiickas U IpOTepO30KCKas 3phbL.
[lameozoiickast »spa W €€ TepuoAbl: KEeMOPUHCKWH, OpPJOBUKCKUH, CHIIYpUHACKWAN, JEBOHCKHIA,
KaMEHHOYT OJIbHBIN, IEPMCKU.

Me3so30iickas 3pa U €€ Nepruobl: TPUACOBBIH, FOPCKUIL, MEJTOBOM.

Kaiino3zolickas 3pa u e€ nepuo/ibl: NajieoreHOBbI, HEOTEHOBbBIN, AaHTPOTIOT€HOBbIH.

XapakTepucTHKa KINMaTa ¥ TeoJIOTHYEeCKHX TpoueccoB. OCHOBHBIE JTallbl  3BOJIOIHN
PacTUTENHHOTO W KHUBOTHOTO MHUpa. ApoMopQo3bl y pacTeHUil W XUBOTHBIX. [losiBIEHUE, pacuBeT W
BBIMHpAHHE TPYIIIT )KUBBIX OPTaHU3MOB.

Cucrema OopraHMuecKoOro Mupa Kak OTpaxxeHHe 3BOJIOIUH. OCHOBHbBIE CHCTEMAaTHYECKHE TPYIITbI
OpraHU3MOB.

OBOIONMS YeloBeKa. AHTPOMOJIOTHS KaKk Hayka. Pa3BuTHe mpencTaBiIeHWN O MPOMCXOXKACHUU
yenoBeka. Mertoapl u3ydeHHs aHTpororeHe3a. CXOJCTBa M pa3iHuusl dYeJOBeKa U JKMBOTHBIX.
CucrteMaTHuecKOe M0JIOKEHUE YETIOBEKA.



JBwkyuue cuibl (pakTopsl) aHTponoreHesa. HacieacTBeHHass U3MEHYMBOCTh U €CTECTBEHHBIN
ot6op. OOmIecTBEeHHBIN 00pa3 )KU3HHU, U3TOTOBJIICHNE OPYIUM TPYyla, MBILICHHE, PEYb.

OCHOBHbIE CTaJIMM U BETBH HBOJIOLMHM YEJIOBEKA: aBCTPAJIONHUTEKH, UenoBek ymensiii, UenoBek
npsamoxoasaui, Yenosek HeaHnepranbckuil, YenoBek pazymHbld. Haxoaxu HCKomaeMbIX OCTAaTKOB,
BpeMsi CYIIECTBOBaHHS, 00JIaCTh PaCIpOCTpaHEeHuUs], 00BEM rOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue pacbl. OCHOBHBIE OoOnbLIME pachl: €BpOINeOUaHAs (eBpa3uiicKasi), Herpo-
aBCTpaJIOUIHAs (sKxBaTOpHAIbHASN), MOHTOJIONTHAs (a3maTcko-aMepuKaHCKasl). YepTtsl
MPUCTIOCOOICHHOCTH TPENCTaBUTENIe YeJIOBEUYEeCKMX pac K YCIOBUSM CyllecTBOBaHUS. EnuHCTBO
yenoBeueckux pac. Kpuruka pacusma.

JdemoncTpanun:

[optpetsr: ®@. Penu, JI. ITactep, A. U. Onapun, C. Musnep, I'. FOpu, Y. {apsBuH.

Tabnuup! u cxemsl: «Bo3HukHOBeHHe COTHEYHOH cHCTEMBbI», «Pa3BUTHE OPraHMYECKOro MHpay,
«PacturtenpHas kietka», «KuBoTHas kinerka», «lIpoxapuoTnueckas kinerka», «CoBpeMEHHas CUCTEMa
OpraHUYecKoro Mupay», «CpaBHEHHE aHATOMHYECKHX 4YepT CTPOCHHUS YeJOBEKa M YeOBEKOOODPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJIOTMYECKUX HAXOJOK IPEJKOB COBPEMEHHOTO YEIOBEKay,
«/IpeBHeiinue monny», «JpesHue moan», «llepBeie coBpeMeHHbIE TH011», «UeoBeuecKkue pacsh».

Ob6opynoBanue: mynsiku «[IpoucxoxaeHue denoBeka» (OIOCTBI aBCTPAJIONMUTEKa, TUTEKAHTPOIIA,
HeaHJepTajblla, KPOMaHbOHIIA), CICMKH WM W300paKeHUs] KaMEHHBIX OPYAHUN MEepBOOBITHOTO YeJOBeKa
(xamHU-"oMTIEpHI, pyOMIa, ckpebia), reoXxpoHoJoruyeckas Tadnuia, Koywieknus «©opMbl COXpaHHOCTH
MCKOTAaeMbIX )KMBOTHBIX U PACTECHHID».

JlaGopaTtopHble U IpaKkTHYecKHe padoThbl:

[Ipaktiueckas pabora Ne 1. «/3ydeHHMe HCKOMAEMBIX OCTATKOB PACTEHUH M >KMBOTHBIX B
KOJUIEKIIUSAX Y.

OKCKypcHsi «JBONIONHS OpPraHMYecKoro Mmupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIA HITH
KpaeBeTUeCKHUil My3eil).

Tema 3. OpranusMbl U OKpYsKawLIasi cpeaa.

OKosorusi Kak Hayka. 3ajadyd M paslesibl HKOJIOruu. MeToapl 3KOJOrMYEeCKHX HCCIIEeIOBaHUI.
DKOJIOrMYeCKO€ MUPOBO33PEHHIE COBPEMEHHOIO YETIOBEKA.

Cpenpl 00MTaHMSI OPraHU3MOB: BOJHAS, HA36MHO-BO3/AYILIHASI, IOYBEHHAsI, BHYTPUOPTaHU3MEHHAs!.

Okonoruueckue  ¢axrtopel. Knaccudukammsa skomormueckux — (aKkTOpoB:  abMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. [leficTBIE HKOIOrHYecKruX (JaKTOPOB HA OPTaHU3MBI.

Abuotndecknue (axkTopel: CBET, TeMIlepaTypa, BiIaxHOCTh. Portonmepuoamsm. lIpucnocobnenus
OpPraHU3MOB K JIE€HCTBHIO a0MOTHYECKUX (aKTOpoB. buonornyeckne puT™el.

buotnyeckue Qakropel. Bunel OMoTHYECKHMX B3aMMOIEHCTBHI: KOHKYPEHLHsS, XWIIHHYECTBO,
cuMbuo3 u ero ¢Qopmel. IlapasuTusm, koomepauusi, MyTyajlu3M, KOMMEHCaIu3M (KBapTUPAHCTBO,
HaxJIeOHWYEeCTBO). AMEHCANM3M, HEWUTpaau3M. 3HaYeHHe OWOTHYECKMX B3aWMOJCWUCTBUU  AMs
CYLIECTBOBAaHUS OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTHYECKNE XapaKTEPUCTHKU NOIMyIAud. OCHOBHBIE MOKA3aTeNN MOIMYJIALIUN: YACICHHOCTD,
IUIOTHOCTB, POKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpanys. JJMHaMUKa YUCIECHHOCTH MOMYJSIIAN U €€
perynsanus.

JdemoHcTpaumu:

Hoptpetsr: A. Tym6ombar, K. @. Pynbe, 3. I'ekkens.

Tabmuier 1 cxembl: kKapta «[Ipuponneie 30HBI 3emim», «Cpenbl OOWTaHUS OpPTaHU3MOBY,
«Doronepuomuzmy», «[lomymsanumn», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH TOMYJSAIUN HHQY30pHH-
Tydhenpkny», «ITumessie memmy.

JlabopaTopHble U NPaKTHYeCKHe PA0OTHI:

JlaGoparopuast pabdora Ne 3. «Mopdosoruueckue OCOOCHHOCTH PAcCTeHHH U3 Pa3HBIX MECT
oOuTaHU.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJICYCay.

IIpakTuueckas padora Ne 2. «[loacy€T MIOTHOCTH MOMYJISILMNA Pa3HBIX BUJOB PACTEHUII.



Tema 4. Cool1iecTBa U 3K0JIOTHYECKHE CHCTEMBI.

Coo0bmectB0 Opranu3MoB — OuoneHo3. CTpyKTypsl OuoLieHO3a: BUAOBasi, MPOCTPAHCTBEHHAS,
Tpoduueckas (numesas). Bugsi-nomrHanTel. CBs3u B OMOLIEHO3E.

DOKkonoruueckue cuctembl (dKocucteMsbl). [loHatue 00 dKkocucteMe W OHOreoleHO3e.
OyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: HPOAYLEHTHI, KOHCYMEHTBHI, penyleHTHl. Kpyrosopor
BEIIECTB M MOTOK DHEPrHU B 3KOcUcTeMe. Tpoduueckue (MUILEBBIE) YPOBHH 3KOCUCTEMBI. lluineBrble
nenu u cetd. OCHOBHBIE MOKA3aTeNN dKOCUCTEMBL: OMoMacca, MPOAYKIHs. DKOIOTHYECKUE MHPAMUIbIL:
NPOAYKIIMHU, YHCICHHOCTH, OnoMaccel. CBOMCTBA SKOCUCTEM: YCTOHUYMBOCTD, CAMOPETYIISLMS, pa3BUTHE.
Cykueccus.

[Ipupoanbie  SKOCHCTEMBI. JKOCHUCTEMBI 03€p W peK. ODKOcHCTeMa XBOWHOTO WK
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOIIOTEHHBIE  HKOCUCTEMBL.  ATPO3KOCHCTEMBI.  YpOoskocucTeMbl. buonormueckoe u
XO3AHCTBEHHOE 3HAUEHHUE arpo3KOCUCTEM U YPOOIKOCHUCTEM.

Buopasznoobpazue kak ¢axTop ycToifumBocTH 3KocucTteM. CoxpaHeHHe OHOJOrMYECKOTO
pasHooOpasus Ha 3emite.

Yuenue B. . Bepnaackoro o 6mocdepe. ['panunpl, cocraB u crpykrypa Omocdepsl. Kusoe
BeliecTBO U ero ¢GyHkiuu. OcoOeHHOCTH Ouocdephbl Kak TIIO0ATbHOH SKOCHCTEMBI. JIMHAMUYeCKOe
paBHOBecHe U oOpaTHasi CBsi3b B OHochepe.

KpyroBopoTs! BemiecTB U OMOT€OXMMHUYECKIE KBl AJIEMEHTOB (YIJIepoaa, a30Ta). 30HATBHOCTh
ouocgepsl. OCHOBHBIC OMOMBI CYIIIH.

UenosedecTBo B Omocdepe 3emmu. AHTpONOTeHHbIE W3MeHeHHss B Ouocdepe. ['mobanbHbIe
9KOJIOTHUECKHE MTPOOIIEMBI.

CocymiectBoBanue mpHpoAsl W 4denoBedecTBa. (CoxpaHeHuWe OHMOpa3HOOOpa3wsi Kak OCHOBA
ycroiunBocTn Omocepsl. OcHOBa pPAIMOHATEHOTO YHPABICHUS NPUPOJHBIMH pecypcaMH W HUX
UCIIOJIb30BaHue. JlocTmkeHHs ONOJIOTHH U OXpaHa IPUPOJIEL.

JdemoHcTpanum:

Ioprpetsr: A. JIx. Tenciu, B. H. Cykaués, B. Y. BepHanckwii.

Tabmuuer u cxemsl: «[IumeBeie 1enm», «buorneHo3: cocraB W crpykrypa», «lIpupomHsie
coobmectBay, «Llemn nuTanusy, «IKomorudeckas nupamuna», «buocdepa u yenosex», «IKocucTeMa
IIMPOKOJIMCTBEHHOTO Jieca», «DKOCHCTeMa XBOWHOro Jiecay, «buorneno3 BomoéMa», «ArpoueHo3»,
«[IpumepHBIE aHTPOIOTCHHBIC BO3/CHCTBHS Ha NPUPOIY», «BakHeHIne WCTOYHMKM 3arpsi3HEHHS
BO31yXa U IPYHTOBBIX BOJ», «[louBa — BaykHeHIas cocTaBisitomas ouocdepsr», «DakTopsl Aerpaganun
nouB», «[lapHUKOBBIH 3(hdexT», «DaKkTOpsl PAANOAKTHBHOTO 3arps3HeHHs Ouocdeps», «OOmas
cTpykTypa Ounocdeps», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIH 3KpaH OHocheps»,
«KpyroBopor yriepona B 6nochepe», «KpyroBopor a3ora B mpupoae».

OOopynoBanue: Mojenb-amuinkanus «Tunudaaele OWoOLEHO3bD», Teplapuii  «PacTHTenbHBIE
coobmecTBa», Kouiekiuu «buoneHo3y, «Bpemurenn BaXHEHIIMX CEIbCKOXO3SHCTBEHHBIX KYyJIBTYPY,
repOapuy M KOJUIEKIMH PACTCHUH WM JKUBOTHBIX, NMPUHAUICKANINE K PAa3HBIM 3KOJOTHYECKUM TpyIHaM
onHoro Buaa, KpacHas kuura Poccuiickoit Deneparnyn, n300pakeHus OXpaHAEMbIX BHIOB PAaCTEHUN U
KHBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTUN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUMA

Corimacao ®I'OC COO, ycTaHaBIHBAIOTCS TPEOOBAHMS K pe3yIbTaTaM OCBOCHHS 00YJIArOIIIIMUCS
NPOTPaMM CpeJTHEero 00IIero 00pa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM 1 MTPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX PE3yNbTaTOB OCBOCHMSI IpeaMeTa «bUOJIOrHUs BBIACIEHBI CIEAYOIINE
COCTaBJISIONINE: OCO3HAHWE OOYUAIOMIMMHCS POCCUHUCKON TpaKIaHCKOW MACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOATEIHPHOCTH ¥ CAMOOTIPEICTICHAI0, HAJTMYNe MOTHBALIMN K O0yUEHHIO OMOIOTH H,
IeJIeHANpaBlIeHHOE Pa3BUTHE BHYTPEHHHUX yOEXKIEHWH JIMYHOCTH HA OCHOBE KIIFOUEBBIX IEHHOCTEH U
WUCTOPUYECKUX TPAIUIHMNA PA3BUTHSI OMOJIOTHIECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYHJaIomuXCs
PYKOBOJICTBOBAaTbCS B CBOEH JEATENbHOCTH LIEHHOCTHO-CMBICIOBBIMA YCTAHOBKAMHM, NPHUCYLIUMHU
cucteMe Owmonormdeckoro oOpa3oBaHHA, HATUYHAE O3KOJOTHYECKOTO IPABOCO3HAHMS, CHOCOOHOCTH
CTaBUTb LIEIU U CTPOUTD KU3HEHHBIC TUIAHBI.

JIMgaHOCTHBIE Pe3ynbTaThl OCBOCHUS MpeaMeTa «BHONIOTHs) JOCTUTAIOTCS B €MHCTBE YYeOHOU U
BOCIIUTATEJIBHON JESTENIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUHCKHUMH COLMOKYJIBTYPHBIMU,
WUCTOPUYECKMMH W JyXOBHO-HPABCTBEHHBIMH II€HHOCTSMH, TPHUHSATBIMA B OOIIECTBE NpaBUIAMH U
HOpMaMH TOBEACHHUS W CHOCOOCTBYIOT IMPOIIECCAaM CaMOIIO3HAHHWS, CAMOBOCIIHTAHUS W CaMOPAa3BHTHS,
Pa3BUTHsI BHYTPEHHEH MO3ULMM JIMYHOCTH, MNATPUOTU3MA, YBAKEHUS K 3aKOHY M IPABONOPAIKY,
YeIIOBEKY TPyAa U CTapIIeMy ITOKOJICHUIO, B3AUMHOTO YBaXXEHHsI, OEPEXHOTO OTHOIIEHHS K KYJIbTYPHOMY
HacleMI0 MW TpaJulUsIM MHOrOHAIIMOHAIbHOro Hapona Poccuiickoil ®enepanuu, Opupoae Hu
OKpY>Karollel cpere.

JlugaHOCTHBIE pe3ynbTaThl OCBOSHHSI y4eOHOro mpeaMmeTa «bHONOTHS» IOKHBI OTpaXarh
TOTOBHOCTH M CIIOCOOHOCTH O0YJarOIINXCSI PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH TIO3HUIIAEH
JUYHOCTH, CHUCTEeMOH  IIEHHOCTHBIX  OpHEHTAIllMi, TIO3WTHBHBIX  BHYTPEHHHX  YyOEXIEHH,
COOTBETCTBYIOIINX TPAJAUIMOHHBIM IEHHOCTSIM POCCHICKOTO OOIIECTBAa, PaCIIUPEHHE >KU3HEHHOTO
OIBITa U OMNbITA JACATEIBHOCTH B IPOLECCE PEealu3aldyd OCHOBHBIX HAIIPaBICHUM BOCIHUTATEIbHOU
JIEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON IMO3UIUU O0YYArOIIETOoCs KaK aKTUBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCUHCKOTO O0IIECTBa;

OCO3HAHHE CBOMX KOHCTHTYITMOHHBIX NIPaB ¥ 0053aHHOCTEH, YBaKCHHE 3aKOHA M MPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JMEATENFHOCTH MpPHU CO3JaHHM Y4YeOHBIX IPOEKTOB,
pelIeHnH Y4eOHBIX U MTO3HABATEIbHBIX 3324, BHIIOTHEHNH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPENENsTh COOCTBEHHYIO TO3WIHMIO IO OTHOUICHUIO K SIBICHHSM COBPEMEHHOM
JKM3HU U OOBSICHATE €€;

YMEHHE YYUTHIBATh B CBOHMX JEWCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aMMOCHCTBHUS
TIo/IeH ¢ pa3HBIMU YOCKICHUSIMH, KYJIbTYPHBIMHU IEHHOCTSIMHU M COLTUAITEHBIM TOJIOKCHUEM;

TOTOBHOCTH K COTPYIHHYECTBY B IPOIIECCE COBMECTHOTO BBIITOJIHEHUS YIeOHBIX, ITO3HABATENBHBIX
M HCCIEeNOBAaTENbCKUX 3ajjad, YBRKHUTEIHHOTO OTHOIICHWS K MHEHHIO OINIIOHEHTOB MPH OOCYXACHUU
CTIIOPHBIX BOMPOCOB OHMOJIOTUYECKOTO COJEPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOW U BOJIOHTEPCKOU IEATENBHOCTH;

2) naTpMOTHYECKOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOHN TPaKIaHCKOW WACHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepe]i PoiuHOM, ropnocTy 3a cBoil Kpaid, cBor0 PoanHy, cBOi s3bIK U
KYJbTYpPY, MPOILLIOE U HACTOSALIEE MHOTOHALIMOHAIBHOr0 Haposa Poccuu;

LUEHHOCTHOE OTHOLICHUE K MIPUPOJHOMY HACIEAUI0 U MaMSITHUKAM MPUPOIbL, JOCTHKCHUSIM
Poccuu B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJOTUSAX, TPYIE;



CHOCOOHOCTh OLICHHMBATh BKJIAJ POCCHHCKMX YYEHBIX B CTAHOBJICHHE W Pa3BUTHUE OHMOJIOTHH,
MOHUMAaHUS 3HaYCHUS! OMOJIOTMM B MO3HAHMM 3aKOHOB MPHUPOABI, B JKU3HU YEJIOBEKa M COBPEMEHHOTO
00111eCTBA;

ujeiHas yOe:K IEHHOCTh, TOTOBHOCTH K CITy)KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 33 €TO
cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHHUE TyXOBHBIX LIEHHOCTEN pOCCUICKOr0 Hapo/a;

c(OpMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MTOBEICHHUS;

CHOCOOHOCTH OLIEHMBATh CHUTYallMI0 M NPWHHMAaThb OCO3HAHHBIE PELICHHWS, OPUEHTUPYICh Ha
MOpabHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

0CO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOWYMBOTO OYAyILEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM pOJUTENISAM, CO3AAHHUI0O CEMbH Ha OCHOBE OCO3HAaHHOIO
MIPUHATHUS [ICHHOCTEH CEMENHOM JKU3HU B COOTBETCTBUM € TPpaJULMsIMU HaponoB Poccuy;

4) 3cTeTHYeCKOro BOCTIUTAHMS:

JCTETUUECKOE OTHOLICHHE K MHpY, BKIIOYAas OJCTETHKY ObITa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYy/a, OOIIECTBEHHBIX OTHOLICHHIA;

MMOHMMAHUE IMOIIMOHAIBHOTO BO3IEUCTBUA JKUBOW NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIDOKEHHUIO B pa3HBIX BUIAX HCKYCCTBA, CTPEMJIEHHWE IMPOSBIATH KadecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usuyeckoro BocmuTaHWsA, (GOPMHUPOBAHUSA KYJBTYPHl 310POBbSI U IMOLHOHAIBLHOIO
O1aromoJryums:

MOHAMaHUEe W pealu3alus 3J0pOBOr0 M Oe3omacHOro oOpas3a JKWM3HU (370pOBOE IUTAHHE,
cOOJIFO/IeHNe TUTHEHWYEeCKHX TPaBWJI M HOPM, COAJIAaHCUPOBAHHBIM pEXHUM 3aHATHA M OTHBIXA,
perymspHast (hu3WdecKasi aKTHBHOCTH), OEPeXHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
cOoOCTBEHHOMY (PH3HUECKOMY U IICUXHYECKOMY 370POBEIO;

MOHMMaHUE IEHHOCTH TPAaBWJI WHAWBUIYAJIFHOTO W KOJUIGKTHBHOTO O€30TMacHOTO TMOBEIEHUS B
CUTYalMSIX, YTPOKAIOIINX 300POBBIO U KU3HU JIOACH;

OCO3HaHWE TIOCHEJNCTBUA ¥ HENPUATHS BpPEIHBIX MPUBBIYEK (YIMOTPEONCHHUST alIKOTOJIA,
HapKOTHUKOB, KyPEHHS);

6) TPYIOBOI'0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTH MacTePCTBa, TPYIOIO0HE;

TOTOBHOCTh K AKTUBHOH JEITEIBHOCTH TEXHOJOTMYECKOH W COIMAIBHON HaIPaBICHHOCTH,
CIOCOOHOCTH WHUIIMHPOBATH, TNIAHUPOBATH U CAMOCTOSATENBHO BBHITIONHATH TAKYIO IEATEITHHOCTD;

WHTEpEC K pa3NUYHBIM cdepaM Mpo(hecCHOHANBHON JAESITeThHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp OyayIiel mpodeccHn U peaTn30BhIBaTh COOCTBEHHBIE KIU3HEHHEIE TIJIaHbI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0rHYeCKOr0 BOCIIUTAHMS

HKOJIOTUYECKH IIEIecO00pa3Hoe OTHOIICHNE K MPUPOe KaK HCTOYHUKY KU3HU Ha 3eMile, OCHOBE
€€ CyILLeCTBOBaHUS;

MOBBIIIICHUE YPOBHSI SKOJIOTHUECKOW KYJIbTYpBI: PUOOPETCHUE ONBITA TUIAHUPOBAHHS MOCTYITKOB
Y OLIEHKY UX BO3MOJKHBIX TTOCIIEJICTBHI JJIs1 OKPY’KAIOIIEH Cpelbl;

0CO3HaHHUE MIOOANTBEHOTO XapaKTepa KOJIOTHIECKUX MPOOJIeM U yTel UX pelIeHus;

CIIOCOOHOCTh HMCHOJIB30BaTh MPUOOpETaeMble MPH HM3YYEHHH OWOJIOTWM 3HAHUS M YMEHUS INPH
pemieHuu TpoOIeM, CBA3aHHBIX C PAlMOHAIBHBIM MPUPOAOIOIB30BaHHEM (COOINIIO/ICHNE TPaBUII
MOBEJIEHUS] B TIPUPOJE, HAIpPABICHHbIX HA COXpaHEHHE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJOB,
3KOCHCTEM, Onocdepsl);

AKTHBHOE HENPUATHE NEUCTBHNA, NPUHOCAIIMX BpPEI OKPYKAIOIIEH NPUPOAHON Cpene, yMEHHE
MIPOrHO3MPOBATh HEOIArOMpUATHBIE HKOJOTHYECKHE IIOCIEACTBUA TPEANPHHUMAEMBIX OEUCTBUH U
MpeIoTBpaIaTh UX;



HAJIMYME Pa3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, 9KOJIOTHYECKOH KYIbTYpPBI, ONBITA AEATEIEHOCTH
OKOJIOTMYECKOH  HANpaBICHHOCTH, YMEHHUS  pPYKOBOJACTBOBaTbCS MMM B  IO3HaBaTEJIbHOM,
KOMMYHHMKAaTUBHOH M COLIMANBHOW MPAaKTUKE, TOTOBHOCTU K YYacCTHUIO B MPAKTUUECKOW JEsITENbHOCTH
9KOJIOTHYECKON HaIPaBICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHNS:

c(OPMHPOBAHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO pa3BUTHSA
HayKd W OOIIECTBEHHOW MPaKTHKU, OCHOBAHHOTO Ha IUANIOTe KYJbTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B MOJHUKYJIETYPHOM MUPE;

COBEpILEHCTBOBAHUE SI3BIKOBOM M UATATEIBCKON KYJIBTYpPHI KaK CPEACTBA B3aUMOACHUCTBHS MEXILY
JIFOABMU | TIO3HAHUSI MUPA;

NOHUMaHue crenuduky OUONOTHMM Kak HayKd, OCO3HaHus €€ poad B (HOpPMHUPOBAHUH
PalMOHATIBLHOTO HAYYHOTO MBILIUICHUS], CO3JaHUM LEJIOCTHOTO TNMPEACTABICHUS 00 OKpYKalolIeM MHpE
KaK 0 €IUHCTBE IPUPOJIBI, UeIIOBEKA U O0IIECTBA, B IO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEH U peICHU!
npoOJeM coXxpaHeHUs IPUPOAHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTWUH AJISl COBPEMEHHON LUBHIM3ALNU: 00ECTedeHus] HOBOTO
YPOBHSL Pa3BUTHSl MEIWIWHBI, CO3JaHUE TEPCIEKTHBHBIX OWOTEXHOJOTHH, CIOCOOHBIX pelarh
pecypcHble TPOOJIEeMBbI Pa3BUTHSI YEIIOBEUECTBA, TIOUCKA MyTEH BBIXO/A M3 TI00ATBHBIX HKOJOTHYECKHX
npobieM u obecliedyeHUs] TepexoJa K YCTOHYMBOMY Pa3BHTHIO, PALUOHAIBHOMY HCIIOJIb30BaHUIO
MPUPOIHBIX PECYPCOB U POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B TIONyYeHHH OWOJOTMYECKHX 3HAHMW B IENsAX TOBBIIICHUS OOIIeH
KyJbTYpPBI, €CTECTBCHHO-HAyYHOW IPAMOTHOCTH, KaK COCTaBHOW 4acTH (PyHKIMOHAJIBHOW I'pPaMOTHOCTH
oOyJarommxcs, OpMHUPYEMOit TP U3yIeHUH OUOIIOTHH;

NOHMMaHHE CYITHOCTH METO/OB ITO3HAHHS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH
UCIIOJIb30BaTh TIOJydaeMble 3HAHUS JUIl aHalu3a W OOBSICHEHWS SBICHHH OKpPYXKAaloOUNIETO MHpa H
NPOUCXOJSIIMX B HEM HM3MEHEHHWH, YMEHHE JelaTh 0OOCHOBAaHHBIE 3AKJIIOYEHHS Ha OCHOBE HAayYHBIX
(aKTOB M NMEIOIINXCS TAHHBIX C [EIbIO MOTyYeHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO HCIOJIB30BAaTh OMOJOTMYECKHE 3HAHUS Ul peUIeHHs NpoOieM B
peaNbHBIX )KU3HEHHBIX CUTYaLUsX;

OCO3HaHHME IEHHOCTH HAyYHOH JAEATEIbHOCTH, TOTOBHOCTH OCYLIECTBISTH IPOCKTHYIO U
HCCIIEIOBATEILCKYIO IEITENLHOCTh HHANBHIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO W CaMOOOPa30BaHHIO, K aKTHBHOMY
HIOJTyYSHUIO HOBBIX 3HAHHH 10 OMOJOTUH B COOTBETCTBUH C KH3HECHHBIMH MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS YIeOHOTO MpeaMeTa « bHoIorusy BKIIFOYAOT: 3HAYNMBIC
Uit QOPMHPOBAHHUS MHPOBO33PEHHA OOYYAIOIUXCA  MEXIUCIUIUIMHAPHBIE  (MEXIPEIMETHEIE)
oOIIeHayYHbIE TOHSATHS, OTPaXKArOIIHe IEIOCTHOCTh HAYYHOM KapTHHBI MHpa U CHENH(HKY METOIOB
MO3HAHMA, WCTIOIB3yEeMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHs, SBIEHHE, IMPOIECC, CUCTEMA,
Hay4YHBIH (DaKT, TMPUHINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHWs, HCCIeNOBaHHe, HaOIIoJeHUE,
U3MEpPEeHHe, OJKCHePpUMEHT W [PYTHWX), YyHHBEpPCAJIbHbIC Yy4YeOHBIE JEHCTBUS (IIO3HABATENbHBIC,
KOMMYHHUKaTHUBHBIC, PETYJISATHBHEIE), oOecrieunBatomiye (GopMupoBannue PyHKIMOHAIBLHOW TPaMOTHOCTH
U COLMATBHON KOMIIETEHIIMH OOYYalOIUXCs, CIOCOOHOCTh OOYYarONIMXCS HCIIOJIE30BaTh OCBOCHHBIS
MEXIUCIUILUTMHAPHBIC, MHUPOBO33PEHUECKNE 3HAHWS W YHHUBEpPCAIbHBIE Y4eOHbIC JIeHCTBHS B
MO3HABATEIBLHON U COLUAIBHON MPAKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOSHUS MPOTPaAMMBI CPEIHEr0 OOMIeT0 OOpa30BaHMS JIOJDKHBI
OTpaXkaTh:

OBJj1aieHUe YHUBEPCAIbHBIMHU Y4e€OHbIMM I03HABATEJIbHBIMH [1€ICTBUSIMMH:

1) 6a3oBbIe JIOrHYECKHE AeHCTBHS:

CaMOCTOSITETHHO (hOPMYITHPOBATH U aKTyaTH3UPOBATH MPOOIEMY, pacCCMaTPHUBATh €€ BCECTOPOHHE;



UCTIOJh30BaTh MPU OCBOCHWU 3HAHWN NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiuu3a, CHHTE3a,
CpaBHEHUs, Kinaccudukamnmuy, 0000IICHNs), pACKPBIBATH CMBICT OMOJIOTUYECKHUX TOHSATHHA (BBIACIATH WX
XapaKTePHbIC MPU3HAKHU, YCTAHABIIUBATH CBSI3H C APYTUMH IMOHSITHIMH);

OTIPEACIATh IENH NEATSIIbHOCTH, 3a/laBas MmapaMeTpbl U KPUTEPHH MX JOCTHKCHUS, COOTHOCHTH
Pe3yNIbTaThl ACITEIBHOCTH C TIOCTABICHHBIMY LIEIISIMH;

UCTIOJIb30BATh OMOJIOTHMYECKUE MOHATHS It O0BsACHEHHS (DAaKTOB U SBICHUH KUBOU PUPO/IBL;

CTPOUTh JIOTUYECKUE PACCYKJCHHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, 0 aHAJOTHHU), BBISBIISATH
3aKOHOMEPHOCTH M TPOTHUBOPEYMSI B PacCMaTPUBACMBIX SBJICHUAX, (OPMYyIUPOBaTh BBIBOABI U
3aK/IIOYECHU,

MPUMEHSATh CXEMHO-MOJICIBHBIC CPEJICTBA Ui TPEJCTABICHUS CYIIECTBEHHBIX CBA3CH U
OTHOIIICHWH B U3y4aeMbIX OHMOJIOTMYECKHUX OOBEKTaX, a TakKkKe MPOTHUBOPEUUI pa3HOro poja,
BBISBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEUICHHUS TPOOJIEMBI C YYETOM aHaIHM3a UMCIOIIUXCS MaTepHAbHBIX WU
HEMaTEPUATBLHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JIEATCILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJITATOB IICISIM, OIICHUBAThH
PHYCKY TIOCIICIICTBUH JIEATEIILHOCTH;

KOOPJAWHHUPOBATh U  BBIIOJHATH pPabOTy B  YCIOBUSX PEAJIBHOTO0, BHUPTYaIbHOTO U
KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

Pa3BHBaTh KPEATMBHOE MBIIUICHUE TIPU PEIICHUN KMU3HCHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIEN0BATEILCKUE TeHCTBUS:

BJIAJICTh HABBIKAMH Yy4eOHO-HUCCIIEOBATENECKOW WM TMPOCKTHOH JEATCNLHOCTH, HaBBIKAMU
pasperieHus mpodIeM, CoCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIILHOMY MOMCKY METOJIOB PEIICHHS
NPaKTUYECKUX 33124, IPUMEHEHHIO Pa3IUYHBIX METOIOB MO3HAHUS;

UCTOJIb30BATh  pa3iMYHbIC BHUIBI JIEATEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIPETAINH, IPEOOPA30BAHUIO U MPHUMEHEHHIO B YUEOHBIX CHTYaIUsIX, B TOM YW CIE TIPU CO3JaHUU
YUeOHBIX U COIUATILHBIX TIPOCKTOB;

(hopMHpOBaTh HAYYHBIH THIT MBIIUICHUS, BIAJCTh HAYYHOH TEPMUHOJIOTHUEH, KIIOYEBBIMU
MOHATHAMHI U METOLAMHU;

CTaBUTh U (POPMYIUPOBATH COOCTBCHHBIC 3371a4K B 00Pa30BaTEIbHOM JESTEIBHOCTH U HKHU3HEHHBIX
CUTYyalUsX;

BBISIBIISITh MTPUYMHHO-CIICICTBCHHBIC CBSI3H U aKTYaJTU3UPOBAThH 3a/1auy, BBIJBUraTh THIIOTE3Y €€
pellicHHs], HaXOJUTh apryMEHTHI JUIs JIOKAa3aTeNbCTBA CBOWX YTBEPXKICHWH, 3alaBaTh MapaMeTpbl U
KPUTEPHUU PEIICHUS;

AHAJTM3UPOBAThL TIONYUCHHBIC B XOJC PCIICHHS 3aJa4yl pPe3yJbTaThl, KPUTHUECKH OIICHUBATh WX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH N3MECHEHHE B HOBBIX YCIOBHSIX;

JIaBaTh OLCHKY HOBBIM CHTYAIUSIM, OIICHUBAThH MPUOOPETEHHBII OTBIT;

OCYIIECTBIATh IIEJICHANPABICHHBIA IMOWCK MEpeHOca CPENCTB M CIOCOOOB JICHCTBUS B
npoQeCCHOHATLHYIO CPEY;

yYMeTh MEPEHOCUTh 3HAHUS B IO3HABATEILHYIO M TPAKTUYECKYIO 001aCTH KHU3HE/ICITEIbHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC WJEH, IpPEJiaraTh OPUTMHAIBHBIC [TOJAX0/bI U PEIICHUS, CTABUTh NIPOOJIEMBI U
3aJ1a4H, JOIYCKAIOIIUE aJIbTePHATHBHBIC PEIICHUS.

3) padota ¢ undopmanmeii:

OPUEHTHPOBATHCSA B PAa3IMYHBIX UCTOYHHUKAX HHGOpMAIMK (TEKCTe Y4eOHOro mocoOusi, Hay4dHO-
MOMYJIAPHOHN JIUTepaType, OMOJOIMYSCKUX CIIOBApSX W CIIPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B
WuTepHeTe), aHAIM3UPOBaTh WH(POPMALMIO Pa3IHYHBIX BUAOB W (OPM MPEIACTABICHHS, KPUTHUCCKU
OIICHHBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUHNBOCTD;

(hopMyJIMPOBATh 3aIPOCH U MPUMEHSTh PA3JIMYHBIC METO/BI PU MIOUCKE U 0TOOPE OMOIOTHYESCKOM
uHGOpPMAIMK, HEOOXOIUMOM IS BBIMOIHEHUS YISOHBIX 3a/1a4;



npuoOpeTaTb  ONBIT  HWCIOJB30BaHUS  HMHPOPMAUUOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHH,
COBEPILIECHCTBOBATh KYJIBbTYPY aKTHBHOTO HCIIOJIb30BAHMUS PA3IMYHbIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITEIBHO BBIOMpATh ONTUMAalbHYIO (HOpMY MpeaCcTaBIeHUs] OMOIOTHYECKONH WH(POPMAaILH
(cxemsl, TpaduKH, AUATPaMMBI, TAOJIHUIBI, PUCYHKH U JPYTOE);

MCIIOJIb30BaTh HAyYHBIH S3bIK B Ka4eCTBE CpEeACTBa Mpu pabote ¢ OMojornyeckoi nadopmamen:
NPUMEHATh XUMHYECKHe, PU3nYecKre 1 MaTeMaTHYeCKHe 3HaKH U CHMBOJIBI, OPMYIIBI, aOOpeBHaTypy,
HOMEHKJIATypy, UCTIONB30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISIHOCTH;

BJIaJeTh HAaBBIKAMH PACIIO3HABAaHUS M 3aIIUTHl WHPOpPMAaLUH, WHPOPMALUOHHON OE30IMacHOCTH
JMYHOCTH.

OBiageHue yHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeliCTBUSIMMU:

1) odmenue:

OCYILLIECTBIATh KOMMYHHUKAlMM BO BCEeX c(epax >KW3HH, aKTHBHO YYacTBOBaTh B AHMAIOTe WM
JUCKYCCHH TIO CYLIECTBY 0OCyxXmaeMOH TeMbl (YMEHHE 3alJaBaTh BOIPOCHI, BBICKAa3bIBaTh CYXKICHHS
OTHOCHTENILHO BBIMIOJIHEHUS MpeularaéMoi 3a/1auM, YIYUTHIBATh HHTEPECH M COTJIACOBAHHOCTH MO3MLIWI
JPYTUX YYaCTHUKOB AUAJIOTA UM JUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CPEICTBAa OOIICHWs, MOHMMAaTh 3HAYCHHWE COLMAJIbHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHTYallMid, YMETh CMSr4aTh KOH(IMKTHI W BECTH
MIEPETrOBOPEI;

BJIAJeTh Pa3IYHBIMU CHOCOO0aMU OOIICHUS M B3aMMOJEHCTBHUS, TOHMMAaTh HAMEPEHUS APYTHX
TIo/IeH, MPOSIBIISATh YBOKUTEIBHOE OTHOIIEHHE K cOOECeTHUKY M B KOPPEKTHOH (GopmMe GOopMyIHUpoBaTh
CBOU BO3Pa)KEHUS,;

Pa3BEPHYTO U JJOTMYHO M3JIaraTb CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM A3BIKOBBIX CPEJIICTB.

2) cCOBMeCTHAs /1eATETbHOCTD:

MOHUMATh U UCIIOJIb30BaTh [IPEUMYIIECTBA KOMAaHAHONW U MHAMBUAYaJIbHOHN pabOThI IPU PEIICHUH
Omoyormuecko  mpoOieMbl, OOOCHOBBIBATH HEOOXOIWMOCTh TPHMEHEHHs TPYNHOBBIX  (opm
B3aMMO/ICHCTBUS TIPU PEIIeHNH YIeOHOW 3aa4u;

BBIOMpATh TEMAaTHKy M METOAbl COBMECTHBIX IEMCTBHI C yd€TOM OOLIMX MHTEPECOB H
BO3MOXKHOCTEH Ka)X/I0T0 WieHa KOJUICKTHBA;

NPUHUMATh LIEIX COBMECTHON AEATEILHOCTH, OPTaHU30BBIBATE M KOOPAMHUPOBATH JEHCTBUS 110 €&
JOCTIDKCHHIO: COCTAaBIIATh IUIAH MACHCTBHH, paclpelesiiTh PO ¢ y4ETOM MHEHMH YYacCTHHKOB,
00CyXI1aTh PE3yIbTaThl COBMECTHOM PadOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIaJa M KaXKIOTO YYAaCTHHKAa KOMaHIbl B OOLIMH pe3yjibTaT MO
pa3paboTaHHBIM KPUTEPHSIM;

npeasaraTb HOBBIE IIPOCKTHI, OLEHUBATH HJIEH C TO3WIUM HOBU3HBI, OPHIHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYILLECTBIISTh MO3UTHBHOE CTPATETMYECKOE IOBEICHHE B PA3IMYHBIX CHUTYALMAX, NPOSBIATH
TBOPYECTBO M BOOOpa)keHHE, OBITh MHUIINATUBHBIM.

OgJiajieHHe YHUBEPCAJIbLHbIMU PeryIsiTUBHBIMHU 1eHCTBUSIMH:

1) camoopranu3ammsi:

UCIIOJIL30BATh OMOJIOTUYECKUE 3HAHUS JJIsl BBISIBICHUS MPOOJIEM M UX PEIICHHS B KHU3HCHHBIX H
YUeOHBIX CUTYAIIHSX;

BHIOMpaTh Ha OCHOBE OHOJIOTMYECKHX 3HAHWU IIeleBble W CMBICIOBBIE YCTAaHOBKM B CBOWX
JEHCTBUSIX M TIOCTYNKaX MO OTHOIIEHWIO K JKUBON TPUPOJE, CBOEMY 3/I0POBBI0 U 3JOPOBBIO
OKPYKaIoInX;

CaMOCTOSITEIIBHO OCYIIECTBIAThH [TO3HABATENHHYIO JIESITENBHOCTD, BBISBIISITH MMPOOJIEMEI, CTAaBUTH U
(bopMyIMpoBaTh COOCTBEHHBIC 3a7]a4kl B 00pa30BaTEIbHON JICATEILHOCTH U KU3HEHHBIX CUTYAIIUAX;

CaMOCTOSITENIBHO COCTABJIATh IUIAH pEIIEHHS NPOOJIEeMbl C Yd4ETOM HMEIOIIUXCS PECypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENNOYTCHUIA;

JIaBaTh OLICHKY HOBBIM CHTYaIlUsIM;

pacumMpsTh paMK{ Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUH;



JIeTIaTh OCO3HAHHBIH BHIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTDH 32 PEILICHUE;

OLICHUBATh MPHOOPETEHHBIH OIIBIT;

CIIoco0CTBOBATH (POPMHUPOBAHUIO U TPOSIBICHHIO IIUPOKOH SPYIMIIUK B Pa3HBIX 00JaCTIX 3HAHUM,
MIOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTeNIbHbIA U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHTyallHsM, BHOCHTh KOPPEKTHUBBI B JEATECIBHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJILTATOB IIEJISIM;

BJIJICTh HABBIKAMHU [O3HABATEIBHON pPE(IICKCHMH KaK OCO3HAHMSI COBEPIIAEMBIX ICHCTBHH W
MBICITUTEIIFHBIX HPOLECCOB, MX PE3yJIbTaTOB M OCHOBAaHMM, HCIOJIb30BaTh NMPUEMBI pediekcuu uis
OLICHKH CHTYAIlUH, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH M CBOEBPEMEHHO MIPUHUMATh PELICHUS 110 UX CHIKECHHIO;

NPUHAMATh MOTHUBBI U apPTYMEHTBI IPYTHX [IPU aHATIM3€ Pe3yJIbTaToB ACSTeIbHOCTH;

3) npuHsiTHE Ceds U APYTUX:

NPUHUMATH ce0s1, MOHMMAas CBOU HEIOCTATKU U JIOCTOMHCTBA,

NPUHAMATh MOTHUBBI U aPTYMEHTBI IPYTHX MIPU aHATIM3€ Pe3yJIbTaToB ACATCIbHOCTH;

IPU3HABATh CBOE MPABO U NPaBO JPYrHX Ha OLIMOKHY;

pa3BHUBaTh CIIOCOOHOCTH IIOHUMATh MUP C TIO3UIIUH JPYTOT0 YEIOBEKa.

INPEIMETHBIE PE3YJIbTATBI

[MpeamerHble pe3ynbTaThl ocBoeHHs nporpammbel COO mo Owomorun Ha 0a30BOM ypOBHE
BKJIIOYAIOT criennduieckue 1is yaeOHoro npeameta «bronorus» Hay4dHble 3HAHHS, YMEHUS U CIIOCOOBI
JEHCTBUII TI0 OCBOCHMIO, WHTEPIPETalUM M NPeoOpa3OBaHUIO 3HAHWHA, BUABI JESITEIBHOCTH IO
MOJYYEHUIO HOBOTO 3HaHUs W MPUMEHEHWIO 3HAHWH B Pa3IWYHBIX YUCOHBIX CUTYalMsX, a TaKKe B
peaTbHBIX KU3HEHHBIX CUTYalMsX, CBSA3aHHBIX ¢ Ouosorueil. B mporpamme mpeameTHbIE pe3ylbTaThl
MPEACTaBICHBI TI0 rojiaM 00y4YeHHSI.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs yueOHoro mnpeamera «buoiorus» 6 10 knacce NOMKHBI
OTpakaTh:

cOPMHUPOBAHHOCTh 3HAHUM O MeCTeé W pONM OHOJIOTHM B CHUCTEME HAayYHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (()OPMHUPOBaHHH COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTHHBI MHPa U HAYYHOTO
MHUPOBO33PEHHUS, O BKIJIQJIE POCCHUCKUX W 3apyOeXHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHAILHON TPAMOTHOCTH YeJIOBEKa /ISl PEILICHHs )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJEp)KaHUE OWOJOTMYECKHX TEPMHHOB W TIOHSTHH: JKH3Hb, KIIETKA,
opranusM, Merabonu3Mm (0OOMEH BEUIECTB M IpEBpallleHHe HSHEPTUH), TOMeocTa3 (caMoperyssius),
yYpOBHEBasi OpraHU3alUs JKHBBIX CHCTEM, CAaMOBOCIIPOM3BEICHUE (PEMPOAYKINS), HACIEACTBEHHOCTS,
U3MEHYUBOCTb, POCT U Pa3BUTHE;

YMEHHE H3J1araTh ONOJIOTHYECKHE TEOPHH (KJIETOYHAS, XpPOMOCOMHAsI, MyTallMOHHAsI, IIEHTPaJIbHAS
JIoTMa MOJIEKYJsipHOU Omonorum), 3axonbl (. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o
IICHTpaX MHOTOO00pa3Hs M NPOUCXOXKICHUS KyIbTypHBIX pactennii H. V. BaBumnosa), ompenensts
TPaHUIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIaJeTh METOJaMU HAayYHOTO MO3HAHUs B OMOJIOTWUH: HAONIONEHHE M ONHCAHUE >KHUBBIX
CHCTEM, NPOLECCOB M SBICHHWH, OpPraHM3alus M INPOBEIACHUE OHOJIOTHUECKOTO 3SKCIEPUMEHTa,
BBIIBM)KEHHE THIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIEAYEeMbIMH BEIMYMHAMHU, OOBSCHEHHUE
MOJY4YEHHBIX PEe3yJbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IOHITHH, TEOPUH M 3aKOHOB, YMEHHE JAEIaTh
BBIBOJIbI HA OCHOBAaHHH TIOJIyYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIOCNATH CYLIECTBEHHbIE IPU3HAKK BHPYCOB, KJIETOK MPOKAapUOT U 3JyKapHoT,
OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH IIPOLECCOB: OOMEHa BELIECTB U
NpEeBpaleHUs] SHEPrUM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO M DHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei{03a, OTUIOJOTBOPEHHSI, Pa3MHOKEHHS, HHAWBUIYaIbHOTO Pa3BUTHS OpraHu3Ma
(oHTOTCHE3);



yMEHHUE IPUMEHSTH TOTyYeHHbIC 3HaHUS AJIs1 OOBSICHEHHSI OMOJIOTHYECKUX MPOLECCOB U SIBIICHUH,
JUIS IPUHATHUSI TPAaKTUYECKUX pEIleHHH B MOBCEAHEBHON KU3HH C LENBI0 obecrieyeHns: 0€30macHOCTH
CBOETO 3JI0POBbSl M 3I0POBbs OKPYXKAIOIIMX JIIOJEH, COONIOJCHUS HOPM TPaMOTHOTO IIOBEIEHHS B
OKpy’Kalolleli MNpuUpoAHOW cpele, TOHMMaHHe HEOOXOAWMOCTH HCIONBb30BaHUS  JOCTHKCHUHN
COBpEMEHHOH OMOJIOrUK U OMOTEXHOJIOTHH AJ1s1 pallMOHAIBHOTO MPUPOAOIIONIE30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble TeHeTHYeCKUe 3aJadyll Ha MOHO- M JUTHOPHIHOE CKpEIIBaHUE,
CICTIJICHHOE HAacJleJOBaHHEe, COCTABIATH CXEMbl MOHOTMOPHIIHOTO CKpEIIUBAHUS ISl MpelcKa3aHus
HacJieI0OBaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOIHATH JIAOOpaTOpHBIE W MpaKTHYECKHe paboThl, COOMI0NaTh MpaBmiIa Mpu padoTe ¢
yueOHBIM U 1a00paTOpHBIM 000PYIOBAHUEM;

YMEHHE KPHUTHYECKH OLEHMBAaTh M HWHTEPIPETUPOBATH WHPOPMALHUIO OHOJOTHYECKOTrO
coJep)KaHusl, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHHUA M3 Pa3IYHBIX HCTOYHUKOB (CPEICTBa MacCOBOH
MHQOPMaINK, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), STHUECKUE aCIEKThl COBPEMEHHBIX HCCIICIOBaHUN B
Ouosiorum, MeTUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIC NMHCHMEHHBIE U YCTHBIE COOOLIEHUs, 00001Iast OMOIOrHIECKYIO
MHQOPMAIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIB30BaTh MOHATHWHBIN armapaT OHOJIOTH H.

[MpeameTHble pe3ynbTaThl OCBOEHHs ydeOHOTo mpenmera «buonorus» ¢ I1 knacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMH O MecTeé W POJIM OHOJOTMH B CHCTEME HAyYHOTO 3HAHHS
€CTEeCTBEHHBIX HayK, B ()OPMHPOBaHHH COBPEMEHHOH €CTeCTBEHHO-HAyYHON KapTHHBI MHPa U HAYYHOTO
MHPOBO33PEHHUS, O BKJIAQJE€ POCCHHCKUX U 3apyOeXHbBIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOTHUH,
(bYHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JUTS PELICHUS )KU3HCHHBIX 3aay;

YMEHHE PpAacKpbhIBaTh COJEpXKAHWE OMOJIOTMYECKMX TEPMHHOB M MOHATHH: BHJ, IOILYJIALIUS,
reHO(OH/I, JBONIONHSA, IBUXKYIIHE CWIBI ((haKTOpPBI) SBONIOIHH, TPHUCIIOCOOIEHHOCTh OPraHU3MOB,
BUI000pa30BaHUE, SKOJIOTHUECKHE (PAKTOPHI, IKOCUCTEMA, TPOAYLICHTHI, KOHCYMEHTHI, PEAYLIEHTHI, LIETTH
MUTaHAA, IKOJIOTHYECKas MUpaMua, OMoTreoreHos3, obnocdepa;

yMEHHE u3jaraTb OMoJIOTHUYecKHe Teopuu (dBomrounoHHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHsl IBOJIOIMHU), 3aKOHBI M 3aKOHOMEpHOCTH (3apoabimieBoro cxonacrsa K. M. bapa, uepemoBanus
TJIaBHBIX HampasiieHu# u myted sBomronmu A. H. CeBepuoBa, yuenust o 6uochepe B. Y. Bepnaackoro),
OIIPENeJIATh IPAHHULIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIaJeTh METOJAaMU HAayYHOTO MO3HAHUsS B OMOJIOTWH: HAONIONEHHE M OMHCAHUE >KHUBBIX
CHCTEM, NPOLECCOB M SBICHHWH, OpraHM3alus M MpoBeleHHE OHOJOrMYEeCKOro HKCIIEPUMEHTA,
BBIIBIDKCHHE THIIOTE3bl, BBIBICHHE 3aBUCHMOCTH MEXAY HCCIECAYEMbIMH BEJIMYMHAMH, OOBSCHEHUE
MOJY4YEHHBIX PEe3yJbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IOHITHH, TEOPUH M 3aKOHOB, YMEHHE JAEIaTh
BBIBO/IbI HA OCHOBaHMU TIOJIyYCHHBIX PE3yJIbTATOB;

YMEHHE BBIOCIATh CYIIECTBCHHbIE IPU3HAKM CTPOEHHS OHOJOTHMYECKHX OOBEKTOB: BHJOB,
HOIYJSINKAN, MPOAYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOTCOLEHO30B M 3KOCHCTEM, OCOOEHHOCTH
NPOLIECCOB:  HACJIEACTBEHHOM  W3MEHUYMBOCTH,  €CTECTBEHHOTO  0TOOpa,  BHI00Opa3oBaHuS,
NPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS 3KOJIOTHYECKUX (DaKTOPOB Ha OPraHU3MBI, IEepeHoca
BEIICCTB W TMOTOKA DHEPrMH B OKOCHUCTEMaX, aHTPOTIOTCHHBIX HW3MEHECHUH B HDKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB X OMOTCOXUMHUECKHX IIUKIIOB B Onochepe;

yYMEHUE TIPUMEHSTH TIOTyUYeHHbIC 3HAHUS JJIsi OOBSICHEHHST OMOJIOTHYECKUX TPOIIECCOB U SIBIICHHM,
JUTSL TIPUHATHUSI TPAaKTUYECKUX pEIleHUH B MOBCEIHEBHON XU3HH C IENbl0 obecriedeHus: 6e30MacHOCTH
CBOETO 3[I0POBbSl U 3I0POBBS OKPYXAIOMIMX JIOAEH, COOJIOACHHS HOPM TPaMOTHOTO TIOBEICHHS B
OKpYyKaromed TMpHPOAHOH cpene, IOHUMAHHE HEOOXOAMMOCTH HWCIONB30BAHMS  JTOCTHKCHHMA
COBpEMEHHOH OMOJIOTHH [Tl PAlHOHATFHOTO MPUPOAOTIOIB30BaAHHMS;

YMEHHE pelaTh 3JIeMEHTapHbIe OMOJOTHYECKHe 33/1a4H, COCTABIISITh CXEMbI IIEPEHOCa BEIECTB U
SHEPTHUH B dKOcHCcTeMax (LeTH MUTaHUs);

YMEHHUE BBITIOJNHATH JIAOOpATOPHBIE W TPaKTHUYECKHe PaboThl, COOMIONAThH MpaBwia mpu padore C
y4eOHBIM M JIJA0OPAaTOPHBIM 000PYIOBAHHEM;



YMCHHE KPHUTHYECKH OICHWBATh M UWHTEPIPETUPOBATH WHGOPMAIMIO  OHOJIOTHYECKOTO
COJIepKaHUs, BKIIIOYAIONIYIO TICEBJIOHAYYHbIC 3HAHUS M3 Pa3IUYHBIX MCTOYHHUKOB (CPEICTBA MacCOBOU
uHpOpMAIMK, HAYYHO-TIOMYJSPHBIE MaTepuajbl), PacCMaTpUBaTh TJOOAIBHBIC DKOJOTUYECKHC
POOJIEMBI COBPEMEHHOCTH, (H)OPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC ITUCHBMEHHBIC M YCTHBIC COOOIICHUs, 000011ast OHOIOTUIECKYIO
WHGOPMAIUIO M3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCIIOIh30BATh MOHATUHHBIN ammapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Kontpoabnbie | IlpakTHueckue
n/n NMporpamMmasl Bcero o0pa3oBaTeJibHbIE
padoThl padoThl
pecypcsl
bubmuoreka LIOK
1 b 2 .
MONIOTIBL IKak Hayka 0 05 https://m.edsoo.ru/7f41¢c292
2 JKusble cucte opraHmusa 1 0 0 bubmmorexa LIOK
MBBIE CHCTEMBI U UX OpraHu3anus
p . https://m.edsoo.ru/7f41¢292
bu6 OK
3 XHUMHAYECKHI COCTAaB U CTPOEHUE KIIETKH 8 0 1 hgpf:l;llir::(dasi.ru 17§416292
bubmuoreka LIOK
4 HHH3HEAISATENEHOCTE KICTKH 0 0 0 https://m.edso0.ru/7f41¢c292
5 PasMHOXeHHE U MHAMBUAYATbHOE PA3BUTHE 5 0 1 Bu6nuoreka [JOK
OpraHu3MOB https://m.edso0.ru/7f41¢c292
6 HacnencTBeHHOCTH Y U3MEHYUBOCTD 8 0 15 Bbub6nuoreka IJOK
OpraHu3MOB ' https://m.eds00.ru/7f41c292
7 Cenexmust oprann3mMoB. OCHOBBI 3 0 0 bubmuoteka [HOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bubnmoreka [IOK
P 1
8 C3CPBHOS BpeMA 0 0 https://m.edsoo.ru/7f41¢c292
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4



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

11 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne o/ Kontpoannbie | IlpakTHueckue
MPOrpaMMBblI Bcero o0pa3oBaTeJibHbIE
padoThl padoThI
pecypcsl
Bbu6nuoreka [JOK
1 D o 9 0 1
BOMOLHOHHAA DHOMOTHA https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHUE U pa3BUTHE KU3HU HA 9 0 05 Bubmoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Oprasus OKpYIKarommas cpeaa 5 0 1 bubmorexa [JOK
TaHU3MbI U 1
p by tHas cpes https://m.edsoo.ru/7f41cc74
bu6 OK
4 Co00111eCTBAa U DKOJIOTHYECKHAE CUCTEMBI 9 0 0 hgpg:l;ll(;rf:;asc]i.ru [7f41cc74
bubmuoreka IIOK
S Peseproe pews 2 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 2.5



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

IHOYPOYHOE IINTAHUPOBAHMUME

10 KJIACC
N KosinuecTBo yacos Nara DiieKTpOHHbIE HH(POBLIE
. Tema ypoxa Koutpoasubie | IIpakTuyeckue odpasoBaTe.ibHbIE
n/n Bcero U3YyYeHHS
padoThl padoThI pecypcbl
Bbu6nmoreka IJOK
1 Buosiorus B cucteMe Hayk 1 0 0 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
MerTo/1bl TO3HAHUS )KUBOM IPUPOIBI.
5 [IpaxTrueckas padora Ne 1 1 0 05 bubmorexa I[JOK
«Mcronb3oBaHue pa3aIMYHBIX METOIOB MPH ' https://m.eds00.ru/863e6122
M3Y4YCHUU OMOJIOTHYECKUX 00BEKTOB
3 buonornyeckue cucTeMsbl, MPOLECCH U UX 1 0 0 bubmauoreka LIOK
U3yJYeHHe https://m.eds00.ru/863e6564
4 XuMuueckuit coctaB KiIeTku. Boja u 1 0 0 bubmuoreka LIOK
MHHEpAJIbHBIC COJTU https://m.eds00.ru/863e674e
bubmuoreka LIOK
5 b . 0 1 0 0
extiit. CocTap i crpoetiite bekos https://m.eds00.ru/863e6b72
depMeHTH — OHOJIOTHYECKHE
karanuzaTopsl. JlabopaTopnas padora Ne 1
6 «M3ydeHne KaTaTMTHICCKON aKTHBHOCTH 1 0 0.5 bubmorexa LIOK
Y ' https://m.edso00.ru/863e6b72
(hepMeHTOB (Ha TIpUMEpPEe aMUIa3bl WIH
KaTasa3bl)»
bubmuoreka LIOK
7 h% L 1 0 0
HICBOABL JHIIHb https://m.eds00.ru/863e6870
Bbubmuoreka LIOK
8 H .ATD 1 0 0
YICICHHOBDIC [HCIOTH https://m.edso00.ru/863e6d5c
9 Hcropust u MeTOBI N3YYEHHUS KIIETKU. 1 0 0 bubmmotexa [IOK

Krnerounas teopus

https://m.eds00.ru/863e6e88



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

10 KieTka xak 11ej10cTHast )KMBasi CHCTEMa 0
CrpoeHue 3yKapuOTHYCCKON KICTKH.
JIab 6ota Ne 2«1
R ———
11 - i 608 11 Gaxe Hl; o MH;( oCKOIOM ;Ia 0.5 https://m.eds00.ru/863e6ff0
P P AL MUKD https://m.eds00.ru/863e716¢
TOTOBBIX MHKpOIIpenapaTax u ux
OIIHCAHHEY
bubmuoreka LIOK
12 06 5] 0
MCH BEILECTB HIH METADOIMIM https://m.edso0.ru/863e766¢
Bbubmauoreka LIOK
13 PotocuiTes. XemocHHTe3 0 https://m.edso0.ru/863e7c98
Bu6nuoreka IJOK
14 i
OnepreTiieckuii oOmen 0 https://m.edsoo.ru/863e7aae
Ku3HeHHBIM UK KIeTKU. [lenenue
.M . o
15 zHHeaTgJio eTIiligMﬁ:g;): ?I?E:Tfaiafsgjnjij 05 bubmiorexa LIOK
A ' https://m.edso00.ru/863e7dc4
KOPEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 BuocunTes Genka. Peakiust MaTpu4HOTO 0 bubmuoreka [JOK
CUHTE3A https://m.edsoo0.ru/863e796e
Bbubmuoreka LIOK
17 T —
pancimA — OuockiTes bera 0 https://m.edso0.ru/863e796e
bubmuoreka LIOK
18 H — 0
CIUICTOUHbIC (HOPMBIKH3HH — BHPYChI https://m.eds00.ru/863e7540
bu6mmoreka IJOK
19 @DopMBI Pa3MHOKEHHSI OPTaHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
bubmuoreka LIOK
2 Meii
0 eHos 0 https://m.edsoo.ru/863e7f4a
21 OOpa3oBaHu€e U Pa3BUTHE I0JIOBBIX KJICTOK. 0.5 bubnmmoreka ITOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OmnonorBopenue. JlabopatopHas pabora
Ne 4 «M3ydyeHne CTpoeHHs MOJOBBIX KIIETOK
Ha FOTOBBIX MHUKPOIIpEnapaTax»

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

22 NunuBuayaibHOE pa3sBUTHE OPraHU3MOB 0 buomorexa [IOK
JHBHILY p P https://m.eds00.ru/863e8436

93 I'eHeTnka — Hayka 0 HaCJIEACTBEHHOCTU U 0 bubmmotexa IIOK
U3MEHUYUBOCTH https://m.edsoo.ru/863e86f2

24 3aKOHOMEPHOCTH HACIIEOBAHU 0 bubmuoreka I[TOK
MpPU3HAKOB. MOHOTHOPUIHOE CKPEIMBAHIE https://m.edso0.ru/863e8878
JurnOpuaHoe ckperuBanme. 3aKoH Bu6nuoreka IJOK

25 0
HE3aBUCHMOT'0 HACJICIOBAHUS PU3HAKOB https://m.edso0.ru/863e89a4
CuernieHHOE HaceOBaHUE IPU3HAKOB.

| oo s e y
pesy pHA ' https://m.eds00.ru/863e8c60
JTUTUOPUTHOTO CKPEIUBAHHUS Y TPO30(HITBI
Ha TOTOBBIX MHKPOIIpEapaTax»

97 I'eneruka nona. HacnenoBanue npru3Hakos, 0 bu6mmoreka IJOK
CLEILIEHHBIX C II0JIOM https://m.edso0.ru/863e8c60
HsmenunBocts. HenaciiencreeHnas
n3MeHuuBOCTb. JlabopaTopHas pabota Ne 6.

Nzyuenne moauuKamoHHOM bubmuoreka [JOK

28 0.5
W3MEHYHUBOCTH, MOCTPOCHHE https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO Psi/ia ¥ BapHAIIMOHHON
KpUBOII»

HacnencrBeHHass U3MEHYUBOCTb.

29 JlaGoparopnast pabota Ne 7. «AHanu3 05 Bubnuoreka LJOK
MYTaluii y 1po30(uIibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MHUKpPOTpenapaTaxj»

bub OK
30 I'eneTHKa yemoBeka 0 nomorexa L1

https://m.edso00.ru/863e8d78



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

PesepBHbIii ypok. O000IIIEHUE 110 TEME

31 «HacnencTBeHHOCTh U H3MEHYHBOCTD 1
OpPTaHU3MOB»
32 Cenekus Kak HayKa U IpoIECcC 1 bubmorexa HOK
https://m.eds00.ru/863e9214
33 MeToapl M JOCTUKESHUS CEIICKITHHI 1 Bu6nuoreka IJOK
pacTeHH U KHUBOTHBIX https://m.edso0.ru/863e9214
34 BruoTtexHomorus kak oTpacis IpOU3BOICTBA 1 EHGH_HOTCKa Lok
https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



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

11 KJIACC

KoJauuecTBO 4acoB

DJIeKTpOHHbIe U (POBbIE

Ne Jlata
Tema ypoka Kontpoasnbie | IIpakTHyeckue oGpa3soBaTeJibHbIE
n/n Bcero U3y4YeHHs
padoTsl padoThI pecypcbl
1 DOBOIIIONHS H METOJIBI € U3YUCHUS 1 0 bubmiorexa LIOK
t A v https://m.edso0.ru/863ea20e
5 Hcropus pa3BuTHs NpeacTaBICHHH 00 1 0 bubmuoreka [JOK
ABOJTIOLIUH https://m.eds00.ru/863e9570
Bu6nuoreka IJOK
M 1
3 HKPOIBOTIONIT 0 https://m.edso0.ru/863e9cle
[Momynsnus Kak 37eMEHTapHas ¢AMHUIIA
4 BUAa U 3Bomonyu. Jlaboparophas pabora 1 05 Bubmuoreka LJOK
Ne 1 «CpaBHeHHe BHIIOB 1O ' https://m.eds00.ru/863e99c6
MOP(}OIOTHYECKOMY KPUTEPUIOY
5 JBmKymuye cuitbl (3eMeHTapHbIe 1 0 bubmmotexa [IOK
(bakTopbI) IBOITOIIMH https://m.edso0.ru/863e9da4
bu6mmoreka IJOK
6 E i 0TO 1 0
CTECTBCHHBI OTOOP 1 €ro opMs! https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BONIONNY:
MIPHUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pa3zoBanue. JlaboparopHas pabora 1 05 bubmuoteka ITOK
Ne 2 «Onucanue mprUCIIocOOIeHHOCTH ' https://m.edso0.ru/863e9fde
OpraHu3Ma u €€ OTHOCHTEIBHOIO
XapaxkTepa»
8 Hanpagie AKPOIBOJIIO 1 0 Bubmiorexa LIOK
FIPABIICHILL L IyTH MAKpOIBOIotM https://m.edsoo.ru/863e9cle
9 HeobpatumocTs 3BOMIOIINH 1 0
10 UcTopus xu3Hn Ha 3emiie 1 MeTobl e€ 1 0
W3yUYCHHS



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

I'unote3sl MPOUCXOXKIACHUA ) KU3HU HA

Bubmuoreka LIOK

11 0
3emie https://m.edsoo.ru/863ea5a6
12 Pa3Burue xu3Hu Ha 3eMiie 1o IpaM U 0 Bubnuorexa LJOK
nepHoIaM https://m.edsoo.ru/863ea6be
OCHOBHBI€ 3TaIbl BOTIOIIH
13| Hpaconscoran pagora Yo 1 csyucnc 05 Euomorexa LIOK
THYECKast Ta No YCHU .
P P zf https://m.edsoo.ru/863ea8hc
MCKOTIAaeMBIX OCTATKOB PACTCHHUN U
JKUBOTHBIX B KOJUTCKIIHSIX)
14 CoBpeMeHHasl CHCTEMa OPTaHUYECKOTO 0 bubmuoteka I[TOK
MHpa https://m.edsoo.ru/863ea48e
bub6 OK
15 DBOIOIHS YEIOBEKA (aHTPOIIOTEHE3) 0 hgpgj?;i;ii'ru 18636aC2C
16 JBwxymune cuitbl (haKkTops) 0 bubmmorexa IJOK
aHTPOTIOT€HEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAaJUU PBOJIOLMU YEJIOBEKA 0
YenoBeyeckue pachl U IPUPOJIHBIE bubmuoteka ITOK
18 0
aJanTayy 4enoBeKa https://m.edso0.ru/863eaea2
PesepBHblii ypok. O000IIEHHE TIO TEME
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU HA 0
3emie»
20 DKoJjIorHsl KaK HayKa 0
Cpensl 00UTaHUS U DKOJIOTHICCKUE bubmuoreka [IOK
21 0
(akTopbI https://m.edsoo.ru/863eafec
Abuorudeckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruyeckue
99 0COOEHHOCTH PaCTCHUM U3 Pa3HBIX MECT 05 bubmuoreka [IOK

oburanusi». JlaboparopHas padorta Ne 4.
«BnusiHUE cBeTa Ha POCT U Pa3BUTHE
4EepPEHKOB KOJIEeyCca»

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

Bubmuoreka LIOK

23 broTieckie (akTopkl 1 0 https://m.eds00.ru/863eb348
JKOJIOTHYECKUE XaPAKTEPUCTHKH
24 nomysnuu. [Ipaktudeckas padora Ne 2 1 05
«IIoacY€T NIOTHOCTHU MOMYJIALMNA Pa3HbIX
BHJIOB PACTCHUI»
25 CoobuiecTBa OPraHu3MOB — OHOLIEHO3 1 0 Egg?j;;;i?si(?rﬁm 63eba46a
bubmorexa I[JOK
26 JKOJIOTHYECKUE CUCTEMBI (SKOCHCTEMBI) 1 0 https://m.e dS(I)lo.ru 1863ebA46a
21| Ovoronmensu mpmitn. Cactors 1 0 Euomorexa LIOK
sxocucten. Cykueccns https://m.edsoo.ru/863eb5fa
28 [IpuponHbIE SKOCHCTEMBI 1
29 AHTpOTIOTEHHBIE 3KOCHUCTEMBI 1 0
30 bruocdepa — rmobanbHas 3xocucTeMa 1 0 Bbubnuorexa LJOK
3emim https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIICCTBOBAHI 1 0 bubmuoreka [IOK
ouocheps https://m.edso0.ru/863ebd16
32 YenoseuecTBo B OHochepe 3emin 1 0
33 Cocy1iecTBOBaHUE TPUPOABI U 1 0 bubmmorexa ITOK
YeJIOBEYECTBA https://m.edso0.ru/863ebale
34 PesepsHslii ypok. O0001IEHHE TEMBI 1 0
«Co00111ecTBa ¥ SKOJIIOTHYECKHE CHCTEMBIY
OBUIEE KOJIMYECTBO YACOB I10 34 95

[TPOTPAMME



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

YYEBHO-METOJNYECKOE OBECIHHEYHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1l YYEHUKA

CusornazoB B.W. .06mas 6uonorus.. 10 knacce: ba3oseiii ypoBeHs: yueonuk/ B. M. Cusornasos, 1.b.
Aradonosa, E. T. 3axaposa — 8-¢ uzn. M.: lIpoda, 2019. — 256 c.;
CusornazoB B.W. .06mas 6uonorus.. 11 knacce: ba3oseiii ypoBens: yueonuk/ B. M. Cusornasos, 1.b.
Aradonoga, E. T. 3axaposa — 8-¢ uzn. M.: [Ipoda, 2020. — 208 c.;

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

buonorus. 10—11 k. [Iporpammes! : yaeoHO-MeToamueckoe mocodue / M. b. Aradonora, H. B.
Bbabwuuyes, B. 1. CuBornazos. — M. : Jlpoda, 2019. — 148 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://lesson.edu.ru/06/10;
https://lesson.edu.ru/06/11;
https://resh.edu.ru/subject/5/10/;
https://resh.edu.ru/subject/5/11/;
https://www.yaklass.ru/



https://lesson.edu.ru/06/10
https://lesson.edu.ru/06/11
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
https://www.yaklass.ru/
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