MHUHUCTEPCTBO NPOCBEIMEHUSA POCCUIICKOM ®EJEPALINN
MHUHHUCTEPCTBO OBPA3OBAHUS U HAYKHI
YIMYPTCKOM PECITYBJIUKH

I'BOY "JInneit Nel14"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO

Ha 3acegannu MO IIPUHATA HA Hupexrop ' BOY VP
EcTecTBEHHOHAYYHbIX negarorundeckom copere  «JIumei Ne 14y
JUCLUILIMH

T'EOY VP [Tporokon Ne 1 ot 30.08.2023 Tapacenko H.B. Ne 2380/]

ot 31.08.2023
«JInten Ne 14

[mpunsiTa H2a MO
IIporoxon Ne 1 ot 28.08.2023

PABOYASA ITPOTPAMMA
(ID 2777203)

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

115t ooygatromumxest 10 — 11 kmaccos



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJIENICHHs] TOAXO0JA0B K (OPMHUPOBAHUIO COJEPKAHUS Yy4yeOHOTo TMpeaMeTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHCTEMBI CPEIHEro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MoJ0KEeHUS O cielupuke
Ouonornu, €€ 3HAYCHWH B TIO3HAHWM JKUBOM TMPHUPOABI W 0OECIeYCHHUH
CYIIECTBOBAHMS UeJIOBEeUECKOTro oOrmiecTBa. COrTacHO Ha3BaHHBIM TOJIOXKEHUSM,
OTIpeJIeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61o0TrUM 1AaET NPEACTABIEHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHus1, BOCIIUTAHUSA U PA3BUTHSI 00yUaIONINXCs CPEACTBAMH Y4eOHOTO ITpeiMeTa
«buonorusy, onpezaenser 00g3aTeNbHOE MPEAMETHOE COACPKAHKE, €T0 CTPYKTYPY,
pacnpenesneHue Mo pasjieiaM M TeMaM, PEKOMEHIYEMYIO IMOCIeAOBATEIbHOCTh
U3y4YeHUs] y4eOHOro MaTepualia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MPOILECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme o 6M0I0THN TaK)Ke YIUTHIBAIOTCS TPEOOBAHUS K IIJITAHUPYESMBIM
JUYHOCTHBIM, METaNpeAMETHBIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHUus B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUMW, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAIMN JIMYHOCTH, SKOJIOTHIECKOTO MBIIUICHHUS, MPEACTABIECHUI O 3710pPOBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJNOTHH yJEICHO BHUMAaHHUE HMCIIOJIH30BAHHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4HKcje: NPOPUIAKTUKH HACIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TeHETUYECKOT0 KOHCYJIBTUPOBAHNUS, 000CHOBAHUS SKOJIOTMUECKH LIEIECO00Pa3HOro
MOBEACHUS B OKPYKAIOWIIEW NPUPOJHON CpEele, aHAIU3a BIMSHUS XO3SIMCTBEHHOU
JEATEIbHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH Y4YEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOUMOCTBIO 00ECTICUSHUS YCIOBUMN JIJISl PEILICHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 LIKOJBHOTO OMOJIOTUYECKOTO 00pa30BaHuUsl, KOTOPas
npeanonaraet (GOpMUPOBAHUE Yy OOYYAIOMIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpenHero o0mero oOpa3oBaHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JUIA:  IIO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HU, DKOJIOTUYECKOT0 MBIIIJIEHUS, IIEHHOCTHOI'O OTHOILICHUS K KUBOU IIPUPOJIE
1 YEJIOBEKY.

Bonpiioe 3HaueHre OUOJIOTUSl UMEET TAKXKE JIJIs1 PEIICHHS] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpaluud OHMOJOTMYECKHX 3HAHHMM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHUIO €T0 COJEpkKaHUsA, MPEACTABIECHHOIO B IpPOrpaMMme 1o
OHOJIOTUH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, ONpPEACISAIONINE aJCKBATHOE TOBEACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTHUeCKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPBIE CIyaT OCHOBOM At pOpMUpPOBaHUS
IPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOTNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTMH OCYIIECTBICHO € Y4YETOM MPUOPUTETHOTO 3HAUYEHMsI 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
IBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buosnorus»
BBIJICTICHBI CIICIYIOIINE COAEPKATENbHbIE JIMHUU: «bHONorus Kak Hayka. Meronasl
Hay4yHOro mo3HaHus», «KneTka kak Ouonormueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«OBOJIIOLMS KUBON PUPOJBD», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHUE  OOYYalOUIUMHCS  3HAaHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1enu u3ydeHus: yueOnoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIUMUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3[VISIIOB, MACH M TMOAXOJOB K HM3YyUYCHUIO >KUBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHHE Yy OOydJarommxcs oO0meil KyJIbTypbl, (YHKIIMOHATLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH U OLICHUBATH SIBJICHHUS OKPY KAIOIIETO
MUpa KUBOW TIPUPO/IBI HA OCHOBAHWH 3HAHUH M OTIBITA, TOTYYECHHBIX IPH U3YUCHUN
Onooruy;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS dTUIECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBAHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTUYECKUX 3HAHWUW JUIsl TIOBBIMICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 411 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEn cpejie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COONIOACHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOMSIIMM B
COCTaB MpeaAMETHOI o0nacTh « ECTeCTBEHHO-HAYyUYHBIE PEIMETHI.

Jlst m3ydennsi Ouoaoruu Ha 6a30BOM YPOBHE CpPEAHETO 00Iero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B HenemO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAHUS KUBOUW TTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHU3AINU
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaIbHBIX BemlecTB B KieTke. I[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUU OETKOB.



depMeHThI — OMoJOTrHYecKre Katanu3aTopel. CTpoeHue GpepMeHTa: akTUBHBIN
HeHTp, cyoOctpatHas cnenuguuHoctb. Kodepmentsl. Burtamunsl. Otrianuuns
(epMEHTOB OT HEOPTaHUYECKUX KAaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TITI0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxmai, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Krerka kak nenoctHas xuBas cucrema. O0mye Npu3HaKy KJIETOK: 3aMKHYTasl
HapykHas MmemOpana, Moiekynsl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxieHrne MUTOXOHJpUN W TacTud. Bunabl mactun. HememOpanHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel: «PactipeeneHne XuMHUUECKUX 2JIEMEHTOB B HEKMBOW TPUPOJIEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHue 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabota Ne 2. «lM3ydyeHue cTpoeHUsI KIETOK PACTCHUI,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OMHCAHUEM.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BenecTB: aBTOTpO(dHbIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (POTOCMHTE3 U CIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE SHEPTUHU B KJIIETKE. DTarbl 3HepreTuyeckoro oomMena. I nukomnus.
bpoxxenne u ero Buibl. KuciaopomHoe OKHUCIEHHME, WM KJIETOYHOE [bIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FIHEPrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetudyeckoil MH@OpManuMuU B KIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuuokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexnerounsle opmbl )KU3HU — BUpYCHl. cTopus oTkpbiTus Bupycos (/1. U.
WNBanoBckuii). (OCOOEHHOCTH CTPOEHHMSI W JKM3HEHHOTO IIMKJa BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo36yautens CIIN/a.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHHe KIETKu», MoJenb cTpykTypbl JTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemast ruGenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE JJIs1 CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, nmpoucxonsinne Ha CTaausix Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHue W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMATOre€HE3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
MOCTAMOPHUOHAIBHOTO PAa3BUTHA: MpsIMOE, Hempsimoe (IMYMHOYHOE). Brnusaue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHUi», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Merno3sy, «IIpsmoe n HenpsMoe pa3BUTHEY, «] aMeToreHe3 y MIEKONUTAIOINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «J/leseHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHON XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOMpEnaparaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonoruOpuHOe CKpelIMBaHUEe. 3aKOH €IMHO-00pa3us THOPHIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH paCIICIVIEHU MPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [loiHOE ¥ HEeMmoMHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytouiee ckpenmpanue. Mcnoib30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOE HaclieioBaHue npu3HakoB. Pabora T. Moprana no clierieHHOMY
HACJIEIOBAaHUIO T€HOB. HapynieHne ClernieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTU. [ €eHETHUECKUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MeHUYMBOCTh. KomOuHaThBHas
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM nu3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEJIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOW MperpacnoyioKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAICHUY U JICUEHUU TeHETUUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabnuibl u cxembl: «K MOHOTHOPHIHOE CKPEIIMBAHKE U €T0 ITUTOTCHETUYECKasT
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOI€HETUYECKAsI OCHOBA», «3aKOH YUCTOTBI
rameT», «JlurubpuaHoe ckpemmBanuey, «LluTonornyeckre OCHOBBI JUTUOPUTHOTO
CKpeluBanusy, «Menosy», «BzanuMoaencTeue ajielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapuOTHIIBI 4enoBeKa W YKUBOTHBIX,
«Bunpl uameHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-bakTopay, «I'eHeTuka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTDY.

OOopynoBanue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nmomunupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3zoduinay (Hopma, MyTaruu GOpMbI
KPBUILEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTtopHble M npakTHYecKHe padoThbI:

JlaGopatopHas pabora Ne 5. «V3ydenwe pe3ynbTaTOB MOHOTHOPHUIHOTO WU
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlabGopaTtopHas pabora Ne 7. «AHanmu3 MyTanuidl y apo30¢uiasl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o eHTpax MPOUCXOKACHUS 1 MHOTOOOpa3usi KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CENEKIIMU pPACTEHUNM M JKUBOTHBIX. OIIEHKa JKCTephepa. bIM3KOpoICTBEHHOE
CKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuansanus u e€ ycnexu. MickyccTBeHHbII MyTareHes u nojayyeHue
NOJIATIONI0B. JIOCTHKEHNS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPraHU3MOB.

Okojoruueckue W dtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabnuipel U cxeMbl: Kapta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJI0B U KOPHETIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJABI M JOCTHXKEHUSI CENEKIMU PACTEHUU U
JKMBOTHBIX (Ha CEJIEKIHMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaToOpuIo
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIONMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue >BONIOIMOHHONW TEOPUU HA Pa3BUTHE
OHOJIOTMU U APYTHUX HaYK.

CBuzerenbctBa 3BOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJIEHUS BHUJOB B TMaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguyeckue: cxoncTso u paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX NyTed y BceX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochulkM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHKylIMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Mpupojae. MyTallMOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiimOHHBIE BOJHBI U JIpeud
reHoB. M30inmst 1 Murpanus.

EctecTBeHHbIl 0TOOp — HampaBisiomuii ¢akrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BotoUUU. [Ipumepsl
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-a AN TAIHH.

Bun wu BumooOpazoBanume. Kputepum Buma. OcHOBHbIE  (HOPMBI
BHUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxeHrne OT HecleUUaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anus. AJanTuBHAs paguarus.

JdeMoHCcTpanuu:

[Toptpetsl: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmus! 1 cxembl: «Pa3BuTre opraHMuecKOro Mupa Ha 3emiiey, «3apoIbIiu
MO3BOHOYHBIX ~ JKMBOTHBIX»,  «ApxeomTepukc», «Dopmbl  OOprOBI 32
CyluecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamnronHas
U3MEHUYHUBOCTHY, «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus,
«/IBmkymue cuibel 3Bosronuny, «Kapra-cxema wmapmpyra myremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «lIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsH, KoyuleKius «[Ipumepsl 3allUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIpPABIEHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKius «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepekpéct
XpOMOCOMY, BIIAJKHBIE IIpernapartsl «PazButre HacekoMoro», «PazButue JISTyIIKNY,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIOY.

JlabGoparopnas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4dHble TpPEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuyHble THUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W maHcHepMmus. XUMHUYECKas
HBOMIONUS. AOHMOTEHHBI CUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MMOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHble 3Tansl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HHKHOBEHHME MPOTOKJIETKU. IlepBble KIETKM W HX SBOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUUCKUH,
OPIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
aHTPOIOTE€HOBBIN.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [TosiBIIEHHE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHMA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKICHUHM 4YeJoBeKa. MeTroasl u3ydeHus aHTponoreHesa. CxolcTtBa u
pa3In4Ks 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopsl) anTponorene3a. HacneacTBeHHass UBMEHUUBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbIil. Haxoakum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIusl.

YenoBeueckre pacbl. OCHOBHblE  OOJbIIME  pachkl:  €BPOIEOUHA
(eBpa3umiickasi), = HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-aMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. ENMHCTBO YeIOBEYECKHX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuipbl 1 cxembl: «BosnukHoBeHne ConaHEUHON cHUCTeMbl», «Pa3BuThe
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJETKay,
«IIpokapuoTnueckas kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHeumme moan», «lpeBaue moan», «llepBbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHune — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuna, KouieKuus «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).

OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.



DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOoabl 3KOJIOIrMYECKUX
UCCJIEIOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHME U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAaHU3MBI.

AlGuoTndeckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTh. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cCUMOMO3 U ero (opmel. Ilapazutusm, kKoomepausi, MyTyalusM,
KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAJIN3M, HEHUTPAIU3M.
3HaueHue OMOTHMYECKMX B3aMMOJCHCTBUM 1751 CYIIECTBOBaHHUS OPIaHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSIUUNA: YHCIEHHOCTh, IUIOTHOCTh, POXIA€MOCTb, CMEPTHOCTb, MPUPOCT,
MuUrpanys. JJmHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoncTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbpl 0OMTaHUS
opranusMoBy», «®Poronepuonnusm», «llomymsauum», «3aKOHOMEPHOCTH poCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckast padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiecTBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTel. CBsizm B
OHoIIEHO3E.

Dkosiornueckue cuctembl (dkocucreMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHo3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) ypoBHU 3kocucTeMbl. [Tumiessie nenu u cetu. OCHOBHBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTMYECKUE MNHPaMMIIbL:



OPOAYKIIMM, YHCICHHOCTH, Ouomacchl. CBOICTBAa HSKOCHUCTEM: YCTONYHUBOCTH,
camoperyJsinus, pazputue. CyKueccus.

[IpupogHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTh dKocucTteM. CoxpaHEHHE
OHOJIOTUYECKOT0 pa3zHooOpasus Ha 3eMIie.

VYuenne B. W. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHYecKkoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMUYECKHE IIUKIIbI AIEMEHTOB (yriepoja,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBedecTBa. CoxpaHeHue OnopazHnooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepsl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOJIHBIMHU PECYpPCAMM U MX UCHOJb30BaHUE. [locThxkeHUs: OMOJIOTUU U OXpaHa
MIPUPOJIBI.

JlemoHncTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «Ilumesbie nenu», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOTEHHBIC BO3ACHUCTBUA HA IPUPOAY», « BaxkHENINE UCTOYHHUKHU 3arpSA3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ounochepo»,
«®DakTopel  nerpamauumud  nouB»,  «llapuHukoBwiii  3ddexT»,  «DakTOpbI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIM dKpaH Ouochepn»,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukanus « Tunmudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBaY, Koyuiekuuu «buoiienos», « Bpenurenu BaxxHeUmux
CEJIbCKOXO3SIICTBEHHBIX KYIbTYP», FepOapuu U KOJJIEKIIUA PACTEHUI U dKUBOTHBIX,
PUHAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kHura
Poccuiickoii @enepanuu, H300paxeHUs] OXpaHAEMBbIX BHUIOB pPACTCHUU U
YKUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBLIETO
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHWYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MpeaMeTra «buosiorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIMYHWE OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMUA, HICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JlnyHOCTHBIE pe3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buomnorusy»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacIIMpeHUe >KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOEKTOB, PEIICHUH Y4yeOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOU U BOJIOHTEPCKOMN JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBa)KE€HUS K CBOEMY HapoJly, 4YyBCTBAa OTBETCTBEHHOCTH mnepea PonanHoi, roparoctu
3a CBOM KpaH, CBOK PoauHy, CBOM SI3bIK M KYJbTYPYy, HPOLUIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTHUH, TOHMMAaHUS 3HAYCHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMNCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryispHas (Qu3nyeckas akKTUBHOCTb), OEPEKHOrO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
IICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOACH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLHUAIBbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIE KU3HECHHBIC TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYpPhl: MPUOOpPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBbIE TTPU U3YUECHUU OMOJIOTHH 3HAHMSI
M YMEHHMS TpU pPEHICHUU TMpoOJieM, CBSI3aHHBIX C  palMOHAJbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHUIOB,
aKocucTeM, orochepsr);



aKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAILMX BPEA OKPYKAIOLIEH ITPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOACTBOBATbCA MMM B ITO3HABATEJIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAyKW M OOLIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWEe chneru@UuKd OWOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOseM
COXpPAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHUJIM3AIUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUS MEAMIMHBI, CO3JIaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTEeH BBIXOAA U3 INIOOAbHBIX IKOJIOTMYECKUX MPOOIeEM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOTMYECKUX 3HAaHUHM B LEJIX
NOBBIIICHUSI OOIIEeH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYHIIHOCTU METOJOB IMO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh IMOJy4YaeMble 3HAHHUA JJIs aHaiu3a |
OOBSICHEHHUSI SIBIICHUI OKPYXAIOIIero MUpa M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHMSI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus: mpo6yieM B PeabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHINBUAYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM MO OHOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe TMOHATHS, OTPaKarollue
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOIIOIEHUE, U3MEPEHHUE, IKCIIEPUMEHT U IPYTUX ), yHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (IIO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromue GopMrupoBaHrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluXcs, CHOCOOHOCTh OOY4YaroIIMXCsl  MCIHOJB30BATh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MeTtanpenMeTHbIe PE3yJbTaTbl OCBOECHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(anaynuza, CUHTE3a, CPAaBHEHMSI, KiaccupUKaIuu, 0000IIeHNs ), paCKPbIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MTOHATHUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIESIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKIIIOUEHUS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl IIPEACTABIICHUS CYILIECTBEHHBIX
CB36M M OTHOUIEHMH B H3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHYOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IJIaH PEIICHUs MPOOJEeMBbl ¢ YUETOM aHaIn3a HUMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH NOCJIEICTBUIN AEATEIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTy B YCIOBUSAX PEaJbHOTO, BAPTYAIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJI€Th HABBIKAMH y4E€OHO-MCCIIEOBATEIbCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAllUU, MPEeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh H (OPMYIUPOBaTh COOCTBEHHBIC 3aJayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHUsS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIM MOUCK TMEpeHOca CPEeNCTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 U NPAKTUYECKYIO 00JIacTu
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIbHbBIE MOAXOJbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapsAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM Mpe/CTaBICHUS, KPUTHUECKH OLIEHHUBATD
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTD;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OIBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeACTBA Npu paboTe cC
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pAclo3HaBaHMs W 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYXJaemMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WIHNA APYIMX yYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU GopMe hopMynupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIIOBBIX (DOPM B3aUMOJEHCTBUSA MPU PEILIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHHBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMH:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHA NpPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIKAaxX IO OTHOLIECHUIO K JKMBOW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieN1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 3a
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIEKCUU [JIs1 OLEHKU CUTyalluHd, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYIMX I@pPU AaHAIW3E pEe3yIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHWM, BUIbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PAa3jMYHBIX YYEOHBIX CUTYyalHsAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[TpenmMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro npeamera «buosnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIM OUOJIOTMU B CHCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa U HAay4HOTO MHUPOBO33PEHMs, O BKJIAJE POCCUNCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA IS PEIICHMS )KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeocras (CaMOperyisius), ypOBHEBas OpraHu3alUsl O KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIMA), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u y4enus (0 meHTpax MHOTO0Opas3usi u
MIPOUCXOXKICHUS KyIbTYpHBIX pactenuii H. V. BaBuiioa), onpenenstb rpaHuLbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHNE XUBBIX CHUCTEM, ITPOLIECCOB W SIBICHWM, OPraHU3alMs U NPOBENCHUE
OMOJIOrMUYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BBISIBJIEHUE 3aBUCUMOCTH
MEXy HCCIAEAYEMBbIMH BEJIUYMHAMHU, OOBSICHEHHME IIOJyYEHHBIX PpE3yJbTaTOB,
VICITOJIb30BAHHBIX HAYUYHBIX IOHATUI, TEOPUH U 3aKOHOB, YMEHHE J€J1aTh BBIBOJIBI
Ha OCHOBAaHMM MOJIyYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAICHUSI dHEPTUM B KJIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTHYeckoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, IJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HM C 1IeJIbl0 o0ecredeHus: 0e30MacHOCTH CBOETO 3/I0pOBbsi U 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIEH
NPUPOTHONU cpefe, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNS,

YMEHUE peIlaTh JJIEMEHTAPHbIE TEHETUYECKUE 3aJlayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJIeIOBAaHNWEe, COCTaBIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIEeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu paboTe ¢ ydeOHbIM U Jab0paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO COJEP)KaHMs, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIC M YCTHBIE COOOIICHUS,
000061m1ast 6uoJIorHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4deOHOTrO mpeameta «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTH 3HAHWW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4IHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHs, O BKJIAJIC POCCHUUCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATH COACPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHSATUM: BU/,
MOMYJISIKSA, TEeHOMOH, DBOJIONHS, ABWKYIIUE CUIBI ((PaKTOPBI) 3BOJIOIHH,
MIPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMu  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE H3jaraTh OHOJOTHYECKHE TEeOpHH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHK), 3aKOHBI M 3aKOHOMEPHOCTU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHKS B OMOJIOTHN: HAOIIOICHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MPOBEACHUE
OMOJIOTUYECKOT O IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSCHEHUE IOJYYCHHBIX pPE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHHUE JI€NIATh BBIBOJIbI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHOca
BEIIECTB M TOTOKA SHEPIMM B SKOCHUCTEMAX, AHTPONOTEHHBIX W3MEHEHUU B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yYMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
KHU3HU C Lenplo obOecriedeHus 0e30MacHOCTU CBOETO 3A0POBbsI U 3/I0POBbS
OKPY>KaOIKX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKaroUlei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NO0JIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJIOTMYECKHUE 3a/1aud, COCTABISATH CXEMbI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OIEHUBATh M HWHTEPIPETUPOBATH HH(MOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TIJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLIEHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
! buonoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P . https://m.edsoo0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
P https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
4 IKu3HEACATENEHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 3 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
SSEPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubnmoreka [IOK
! IBOMOLHOHKs GHONOrHA o L https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OpraHu3MEL H OKpYHAIOLLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubnuoreka [{OK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBO 4acoB
Kour IIpak DJIeKTPOHHbIE Buapl geatenbHocTu
Ne o1» THyec UHdpoOBbIE
Tema ypoka P bp
n/n Bceero HbIE KHe o0pa3oBaTe/ibHbIE
pado paGor  pecypchl
Thbl bl
PackpblBaTb coaepskaHue TePMUHOB U
NMOHATUIM: HAyYHOE MUPOBO33PEHME,
Hay4yHan KapTMHa MuUpa, HayuHblil meToA,
Eut6 OK rmnoTesa, TeOpus, MeToApbl
HOJIMOTEK
maoTeKa I nccnefoBaHuA. XapakrepmnsosaTtb
https://m.eds00.ru/86
6MONOTMIO KaK HayKy, ee MecTo 1 posib
1 buonorus B cucreme Hayk 1 3e6122
cpeam Apyrux eCTeCTBEHHbIX HayK.
https://m.edso0.ru/86 I'Ip Py 6 y
epeuncnaTb pasgenbl bruonornm B
3¢632a P pasa
COOTBETCTBUE C OBbEKTAMM U3YYEHUS.
HasbiBaTb BaskHeWLIMe oTpacaun
B6MONOTMYECKMX3HAHWNI 1 33434,
cToawme nepen buonornen XXl B.
MeToanl TO3HAHUS KHUBOM PacKkpbliBaTb coaepKaHue TEPMUHOB U
npupoasl. [IpakTnueckas MOHATMIN:HAYUYHbIA METOA, METOAbI
bu6mmoreka [JOK
paborta Ne 1 «Vcnonp3oBanue nccnefoBaHusA. XapakTepusosaTtb
2 1 0.5 https://m.eds00.ru/86 "
Pa3JIMYHBIX METOJIOB MPHU 36612 OCHOBHbIE METO/bl MO3HAHUAXKNBOW
e
U3YYEeHUU OMOJOTHYECKHIX npupoapl: HaboaeHNe, SKCNePUMEHT,
O6’beKTOB» onncaHume, nsmepeHmne



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

Buonoruueckue cucTeMsl,
MPOLIECCHI U UX U3YUYCHUE

XUMHYECKHH COCTaB KIETKH.
Boja n MuHepasbHbIe CONH

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e6564

bu6nmoreka [JOK
https://m.edsoo.ru/86
3e674e

MpuBoauUTb NpUMepbl buocuctem
pPa3HOro ypOBHSA OpraHunsaumm m
CpPaBHMBATL NPOAB/IEHMA CBOMCTB
YKMBOTO Ha pa3HbIX YPOBHSX.
XapaKTepn3oBaTb OCHOBHblE NPOLECCHI,
npoTeKkatowme B Guocmuctemax: obmeH
BELLECTB W NpeBpaLLeHME IHEPTUN,
CaMOBOCMNpPOU3BELEHME,
camoperynsums, passutne. Cobnoaatb
npasuaa 6epexKHOro OTHOLWEHMUSA
KXMBOW Npunpoae

PacKpblBaTb cofeprKaHne TEPMUHOB U
NOHATUIA: SNEMEHTbI-OUOTEHbI,
MaKpO31eMEHTbI, MUKPO3/IEMEHTbI;
MWHEepPa/ibHble BELLECTBA, MOJIEKYNa
BOAbl KaK AMMNO/b, BOAOPOAHbIE CBA3M;
rmapodunbHble U rMAPoPobHbIe
BelLecTBa. [lokasbiBaTb €4MHCTBO
3/1eMEHTHOr0 COCTaBa KakK 04HO U3
CBOWCTB XMBOro. Pacnpenenatb
XMMMYECKNE 3/1@MEHTbI NO Fpynnam B
3aBUCMMOCTMOT KONNYECTBEHHOTO
npeAcTaBUTENbCTBA B OPraHU3ME;
XapaKTepu3oBaTb POJib OTAENbHbIX
3N1eMEeHTOB. BbIABNATb CBA3b MeXAY
COCTaBOM, CTPOEHNEMMOJIEKY/IbI
XMMUWYECKOro COeANHEHMUA U ero
bYHKUMAMUK B KNETK



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

benku. CocTaB u cTpoeHue
0enKoB

bubmuoreka [JOK
https://m.edsoo.ru/86
3e6b72

PacKpblBaTb coeprkaHue TEPMUHOB U
NOHATUIM:6e/1IKK, NOMMEPbI, MOHOMEPDI,
aMMHOKMCNOTbI, NENTUAHANA CBA3b,
noAnnenTua, AeHatypaums.

DepMeHThI — OHOJIOTUYECKHE
Kataynmzaropsl. JlaboparopHast
pabota Ne 1 «3yuenue
KaTaJIMTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha mpuMepe
aMIJIa3bl WM KaTanasbl)»

0.5

bu6mmoreka [JOK
https://m.eds00.ru/86
3e6b72

XapakTepunsoBaTtb HeKM KaK Knacc
OpraHNYeCKUX COeAUHEHWN;
KnaccuduumpoBaTb UX NO CTPOEHUIO
(rnobynsapHble u dpubpunnapHbie 6enkn),
NnepeyYmncnnTb U XapakTepmsosaTb
¢byHKLMK Benkos

VYrnesoasl. JInnuael

bubmuoreka [JOK
https://m.edsoo.ru/86
3e6870

PackpbliBaTb cogepkaHne TepPMUHOB U
NOHATUIN:YTNEBOAbI, MOHOCaxXapuapl,
Aucaxapuapl, noancaxapuabl, FOKO3a,
pubo3a, ae3okcmpmnbosa, caxaposa,
JIAaKTO3a, MafibTo3a, LLe/1/1t0/103a
(kneTuyaTtKa), Kpaxman, rMIMKOreH;
AUNUABI, TPUTAULLEPUAbI (3KUPbI, Macna),
dochonmnuapl, cteponasi.
XapaKTepu3oBaTb yriesoabl, AMNNAbI
KaK KNaccopraHMyeckux coeauHeHuin.
KnaccuduumposaTts yrnesoabl U AMnngpl
Mo CTPOEHMIO; NePeUNCNATb GYHKLUK
yrneBsoAos v AMNUA0B

HyxnennoBeie kucinotel. ATO

bu6nmoreka [JOK
https://m.edso0.ru/86
3e6d5c¢

PackpbiBaTb coAeprKaHNe TEPMUHOB U
NOHATUI: A,€30KCUPUBOHYKNENHOBASA
Kucnota (AHK), puboHyknenHoBsas
Kucnota (PHK), Hykneotua,
NONIMHYKNEOTUAHAA Lenb
(nonMHYyKNeoTna), KOMNAEMEHTAPHOCTD,
¢yHKUuMn AHK (xpaHeHne 1 nepeaaya



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

HacneAcTBEHHOW MHbOPMaLMK); BUAbI
PHK (MHpOpMaUMOHHas, TpaHCNOPTHaA,
pubocomanbHas); aaeHo3nHTpudochat
(AT®), makpoaprmyeckas cBAsb.
XapaKTepusnpoBaTb HYKNENHOBbIE
KMCNOTbl KaK XMMUYECKNE COEAMHEHUSA U
HOCUTENIN HAaCNeACTBEHHOM
nHpopmauymm. OTmedaTb 0COBEHHOCTH
CTPOEHMA MONEKYN HYKNENHOBbIX KMCAOT
(OHK, PHK) 1 AT®. CxemaTtnuyecku
n3o06paxkaTb CTPOEHNE HYKNEO0TUA0B,
MOJIEKYN1 HYKNEMHOBBIX KUCNOT, ATO

10

I/ICTOpI/I}I U MCTOABI U3YUYCHUA
knetku. Knerounas TCOpHUA

Knerka xak nenoctHas XKuBas
cucTeMa

bubmuorexa [JOK
https://m.edsoo.ru/86
3e6e88

PacKpblBaTb coaeprkaHne TEPMUHOB U
NOHATUIA: KNEeTKa, UMToorms;
PacKpbIBaTb COAEPKaHMNE MOJIOKEHNI
K/IeTOYHOM Teopuun. MNepeuncanTb u
XapaKTepu3oBaTb OCHOBHblE METOAbI
N3y4YeHUn KNEeTKK: (NpuroTosaeHue
Cpe30B, OKpaLUMBaHME,
MUWKPOCKOMNUPOBaHMe,
LeHTpudyrmpoBaHme, KynbTUBUPOBAHUE
KNETOK U TKaHeun

PackpbiBaTb cogeprKaHne TEPMUHOB U
NOHATUI:KNETKM (3yKapuoTmyecKas,
npoKapuoTMyecKan),nnasmarTmyeckas
membpaHa (nnasmanemma),
rMKOKANMKC, TPAHCMOPT BELLECTB
(naccmBHbIN, aKTUBHbIN), 3HAOLMUTO3
(darounTtos, NMHOUUTO3), 3K30LUTO3,
KNEeTo4YHanA CTeHKa, HyKneoua,



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

11

CrpoeHnue 3yKapuoTHYECKOn
kieTku. JlabopaTopHas pabora
Neo 2 «3yuenue ctpoeHus
KJIETOK PACTeHMH, )KUBOTHBIX,
rpuboB U OakTepuit mox
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpenaparax u ux
OTIHCAHHE»

0.5

bubmuorexa [JOK
https://m.edso0.ru/86
3e6ff0
https://m.edso0.ru/86
3e716¢

CpaBHMBaTb MeXKay cobon
3YKapmuoTUYECKME UMPOKApUOTUYECKME
KNETKW; OTMEYaTb CXOACTBO U Pasnnyma
B CTPOEHMUU KNEeTOoK BaKTepui,
YKMBOTHbIX, PaCTEHMI 1 TPU60B

PackpbiBaTb cogeprkaHne TEPMUHOB U
NMOHATUM:LUTOMNIA3Ma, OpraHoOnAbI,
3HAona3maTryeckascetsb (3MC),
annapat FoNbaKn, IM30COMbI, BaKyo/ib,
MWTOXOHAPUM, NNACTUAbI (X10pONAacTbI,
XPOMOMNACTbI, NEMKONAACTbI),
prMboCoMbI, MUKPOTPYOOUKM, KNETOUHbIN
LEeHTP (LeHTPOCOMa), PECHUYKH,
KIYTUKK, BRKAKOYEHUA, A4P0, AAEepHan
060/104Ka, Kapuonaasma, XPOMaTUH,
A4PbIWKO, XPOMOCOMbI. ONncbIBaTb
CTPOEHME IYKAPUOTUYECKOM KNETKM NO
n306pakeHMAM M Ha MUKponpenaparax;
KnaccupuumpoBaTb oOpraHonbIB
3aBUCMMOCTM OT 0COBEHHOCTEN UX
CTpoeHun (ogHOMeEMBpPaHHbIE,
ABYMeMbpaHHble, HemeMbpaHHble);
ONUCbIBaTb QYHKLMM KaXKA0ro
opraHoufa B K/eTKe. XapaKTepusoBaTb
KNETOYHOE AAPO KaK MECTO XpaHeHus,
nepenaun (yaBoeHne Xpomocom) u
peanusaumm (TpaHcKpmnumsn)
HacneacTBeHHOW MHOOPMALMU KNETKMU.
MepeuncnaTb M ONUCbIBaTb KOMMOHEHTbI
Anpa u nx eyHKUMK; CXxemaTUyHo



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

M306parkaTb CTPOEHNE PACTUTENbHON U
KUBOTHOM KneTkn. O6bACHATL
buosiornyeckoe 3HaYeHne TpaHcnopTa
BELLLECTB B KNeTKe

12

OOMeH BELIECTB WU
MeTa00JIN3M

bu6mmoreka [IOK
https://m.eds00.ru/86
3e766¢c

PacKpblBaTb cofeprKaHue TEPMUHOB U
NOHATUI: 0OMeEH BeLLEeCcTB U
npespatleHue sHeprumn (metabonmsm),
accMMUAALMSA, NNAaCTUYECKMIA 0BMEH,
ANCCUMMUNALMSA, SHEPTETUYECKMIN OOMEH,
doTocuHTes, poToNU3,
dochopunnposaHue, NePeHOCHMK
NPOTOHOB, XEMOCUHTE3

13

®dotocuHTE3. XEMOCHHTE3

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e7c98

. OnucbIBaTb GOTOCUHTES, MPOLLECCHI,
npoTeKatoLmne B CBETOBOW M TEMHOBOW
¢daze. BblsBAATb NPUYNHHO-
CNeACTBEHHbIE CBA3U MeXAay
NOTrNOLWEHMEM COJTHEYHOM SHEPTUK
XNOPOPUNIOM U CUHTE3OM MOSIEKYN
AT®. CpaBHMBaTb UCXO4HbIE BELLECTBA,
KOHEeYHble NPOoAYKTbI U YCNOBUA
NPOTEKAHUA peaKLunii CBETOBOM U
TemHoBOM ¢a3bl POTOCUHTES];
CpaBHMBaTb GOTOCUHTES U XEMOCKHTES.
OueHunBaTb 3Ha4YeHMe GOTOCMHTE3a U
XeMOCMKHTE3a 419 KMU3HUM Ha 3emne

14

DHepreTudeckuii oOMeH

but6mmorexa [IOK
https://m.edso0.ru/86
3e7aae

PackpbliBaTb cogep>kaHne TePMMUHOB U
NOHATUI: SHEepPreTUYecKknin obmen,
rMMKONN3, MONIOYHOKUCN0E BPOXKeHue,
cnupTosoe bpoxeHue, 6uonoruyeckoe
OKUCNEHUE, KIeToYHoe



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

AbIxaHneanccummnaums, GepmenT.
XapaKTepu3oBaTb 0OMeH BelLLecTs 1
npespalleHume sHeprum (metabonmsm)
KaK OZHO MUX CBOWMCTB *KMBOTO.
MNepeuyncnaTb ocobeHHOCTH
NAACTUYECKOrO M SHEPreTUYecKoro
obMeHa B KNeTKe; YCTaHaBNMBaTb
B3aMMOCBA3b MeXAy HUMUK. PasnnyaTb
TUNbl 0OMEHA BELLLECTB B KNeTKe:
aBTOTPOOHbLIN U FeTEPOTPOPHbIN.
OnucbIBaTb 3Tamnbl SHEPreTUYECKoro
obmeHa (MoAroToBUTENbHbIMN,
6ECKNCNOPOAHbIN, KUCIOPOAHBIN) U
CPaBHMBATb UX MeXA4y CoboiA.
XapaKTepu3oBaTb PeaKLUN FNKOAN3],
6pOoXKEeHUA, KNETOYHOTO AblXaHWUS;
BbIAB/IATb NPUYNHHO-CNEACTBEHHbIE
CBA3M MeXAY MMUKOU30M, KNETOYHBIM
ObIXaHUEM U CUHTE30M MONERYNATOD.
CpaBHuBaTb 3¢pPEKTUBHOCTD
6€CKMCNIOPOAHOIO MKMCIOPOAHOIO
3Tanos

15

JKu3HeHHBIN MK KIETKH.
[enenue knetku. MuTos.
JlaGoparopHas pabota Ne 3
«Habnronenne Muto3a B
KJIETKaX KOHUMKa KOPEeIIKa
JyKa Ha TOTOBBIX
MUKpOTpenaparax»

0.5

but6mmorexa [IOK
https://m.edsoo.ru/86
3e7dc4

PackpbiBaTb cOAeprKaHNE TEPMUHOB U
NOHATUI:KNETOUYHbIN UUKA, MHTepda3a,
peaynavMKaLmsa, XpoOMOCOMA, KapuoTtun,
ranaouaHbI, AUNAOUAHBIN
XPOMOCOMHbIN Habop, xpomaTnabl;
MWTO3 ero cTaguu: npodasa, metadasa,
aHadasa, Tenodasa. OnucbiBaTb
YKM3HEHHDBIN LUK KNETKU; Nepeyncnatb



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
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Buocunres 0enka. Peakuus
MaTPUYHOTO CHHTE3A

Tpancnsus — OGHOCUHTE3
Oenka

HexneTtounsie GopMbl )KHU3HU
— BHUPYCHI

bu6mmoreka [JOK
https://m.eds00.ru/86
3e796e

bubmuoreka [JOK
https://m.edsoo.ru/86
3e796e

bu6nmoreka [JOK
https://m.edsoo.ru/86
3e7540

N XapaKTepu3oBaTb Nepuoapl
KNETOYHOrO LMK/A, CPaBHMBATb UX
mexay coboi. OnucbIBaTb CTpoeHME
XPOMOCOM, KapMOTMNOB OPraHN3MOB,
CPaBHUBATb XPOMOCOMHbIe Habopbl
KneToK. CpaBHMBaATb CTaAMM MUTO3a.

PacKpblBaTb cofieprKaHUe TEPMUHOB U
NOHATUI: TeH, reHeTUYECKUI Koa,
MaTPUYHbI CUHTE3, TPAHCKPUNUMA,
TpaHCAALUMA, KOAOH, aHTUKO/OH,

pubocoma, LeHTpaibHasA A0rma,
MosiekynspHan buonornsa. Onpeaensato
CBOMCTBA reHeTMYECKOro Koaa
(TPMNNeTHOCTb, 04HO3HAYHOCTb,
BbIPOMKAEHHOCTb, YHUBEPCAZIbHOCTD,
HenepeKpbIBAEMOCTb, HEMPEPbLIBHOCTD).
OnucbiBaTb 3Tanbl peannsauuu
HacneacTBEHHOW MHGOPMAL MK B KNETKe.
CpaBHMBATbL PeakUMM MAaTPUYHOTO
cuHTesamosiekyn PHK u 6enka B Knetke

PacKkpbliBaTb coOAepiKaHue TEPMUHOB U
MOHATUIA: BUPYC, BUPYCONOTUA, Kancua,
6aKkTepuodar, Bupyc uMmyHogedbuumTa
yenoseka (BNY), oHKOreHHble BUPYCbI.
XapaKTepun30BaTb BUPYCbI KaK
HEKNETOUHYIODOPMY KUIHU;
0COBEHHOCTM CTPOEHMUA U
XU3HEAeATeNbHOCTU BUPYCOB.
OnKCbIBaTb XU3HEHHbIN LMK BUPYCOB
MMMyHoAedULMTa YeNoBeKa; pa3inyaThb



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
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DopMBI Pa3MHOKEHUS
OpPraHU3MOB

bu6mmoreka [{OK
https://m.edso0.ru/86
3e81b6
https://m.edso0.ru/86
3e831le

Ha pucyHkax BTM ((Bupyc TabauHom
MoO3auKm), baktepuodar, BUY

PackpbiBaTb cogeprKaHNe TEPMUHOB U
NMOHATUI:Pa3MHOXKEHMWE, K/TOH, MON0BblE
KNEeTKM (rameTbl), AMLLEKNETKa,
crnepmaTosouns, 3UroTa, AeneHune
HaZBOe, MOYKOBAHWE, CMOPYAALMS,
dparmeHTauma, BeretaTUBHoOe
pa3MHOeHne, CeMeHHoe
pa3MHOeHue, onblneHne, ABolHoe
0oNa040TBOPEHUE, NOJIOBbIE XKenesbl,
CEMEHHWKU, ANYHUKK, ONOA0TBOPEHNE
(Hapy»HOe, BHYTpeHHee).
XapaKTepusoBaTb 0CO6EHHOCTU U
3HayeHuMe 6ecnosoro 1 NONOBOro
CNoco60B pPasMHOKeHUA. Bblaenatb
BMAbl 6eCnosioro pasmHoOXeHus;
BbIAAB/IATb B3aMMOCBA3UN MeEKIY
dopmamm 1 cnocobamm pasmHOKEHUS,
N X BUONOTUYECKUM 3HAYEHNEM.

20

Meiios

bu6mmorexa [IOK
https://m.edsoo.ru/86
3e7f4a

PacKpblBaTb cofieprKaHne TEPMUHOB U
NOHATUIMN:MEN03, KOHbIOraUna
XPOMOCOM, NepeKpécT (KpoccuHrosep)
XPOMOCOM, raMeTbl. XapaKTepu3oBaTb
Men03 KaK cnocob KnetoyHoroaeeHus;
OnucbiBaTb MeNo3 Mo CTaguam;
CpaBHMBATbL CTaAUM Me03a U MUTO3a.
Pa3nnuyatb Ha pUCYHKax CTagun Menosa;
pacKpbiBaTb BUONOrMYecKkoe 3HayeHme
meliosa



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
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OO0pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
O11010TBOpPEHUE.
JlaGopaTtopHnas pabora Ne 4
«M3yueHune cTpoeHUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»

NuauBunyanbHOE pa3BUTHE
OpraHu3MOB

0.5

bubmuoreka [JOK
https://m.edsoo.ru/86
3e81b6

bu6nmoreka [JOK
https://m.edsoo.ru/86
3e8436

BnageTb Nnprémamm BereTaTMBHOIoO
Pa3MHOKEHUS Ky/bTYPHbIX pacTeHul (Ha
nprMmepe KOMHaTHbIX). XapaKkTepusoBaTb
NOJIOBbIE KNETKU: ANLLEKNETKY,
CnepmaTo30ouMabl; BbIABAATb
0COBEHHOCTM UXCTPOEHMS

PackpbiBaTb cogeprKaHNe TEPMUHOB U
NOHATUIA: OHTOreHes, ambpuoreHes,
3uroTa, gpobneHune, bnacromepsi,
mopyna, bnactyna, 6nactouesb,
racTpyna, Hempyna, opraHoreHes;
3apoAbllLEeBbIENIUCTKU: IKTOAEPMA,
Me304epMa, SHTOAEPMa;
NocTambpMOoHanbHOEe pa3BUTHE: NPSIMOE
W Henpamoe (NTMYMHOYHOE);
meTamopdo3, meracnopa, MMKPoOCnopa,
NblbLEBOE 3epHO, CMEPMUM,
3apoAblleBbl MELLOK, ABOMHOE
onnogoTeopeHune. OnpeaensaTtb sTanbl
3M6pPMOHANBLHOrO Pa3BUTUA XOPAOBbIX
Ha cxemax M npenapartax U OnNucbiBaTb
NPOLLECChl, MPOMCXOSALLME Ha KaXKA0M
aTane. CpaBHUBaTb Nepuoapl
OHTOreHesa; NPAMOE U HenpamMmoe
(nMunHouHOE) NocTambproHanbHoe
pa3BUTME, 3apObIlLUN YeI0BEKA U APYIUX
XopAoBbiXx. 06BACHATL BUonornyeckoe
3HaYeHue PasBUTUA C MeTaMopdo30Mm;
oTpuuaTenbHoe BAUSHUE a/IKorons,



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
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I'enernika — Hayka o
HACJIEJICTBEHHOCTH U
U3MCHYNBOCTH

3aKOHOMEPHOCTH
HACJICIOBaHUSI IPU3HAKOB.
MonoruOpuaHOE CKpeIBaHNE

bubmuoreka [JOK
https://m.edsoo.ru/86
3e86f2

but6mmorekxa [IOK
https://m.edsoo.ru/86
3e8878

HMKOTMHA U APYrnX TepaToreHHbIX
¢$aKTOpPOB HAa pa3BUTMeE 3apoabllla
yenoBeka. OnucbiBaTb Npouecc
[ABOWHOTIO ONJIOA0TBOPEHUS Y LIBETKOBbIX
pacteHumn

PacKpblBaTb cofeprKaHNe TEPMUHOB U
NOHATWUI: reH, reHoM, reHoTun, deHoTumn,
XPOMOCOMbI, affiefibHble reHbl (annenn),
roMO3UroTa, reTeposunroTa,
OOMUHAHTHbIN NPU3HAK (reH),
pPeLEeCcCUBHbIN NPU3HaK (reH), uncras
NNHKUA, tbpua. MepeuncnaTto u
XapaKTepu3oBaTb METOAbl FTEHETUKM:
rmbpruaonornyeckumi,
LUMTOreHETUYECKUIA,
MOJIEKYNSIPHOTEHETUYECKNN;
OOMUWHAHTHbIE U PeLEeCcCUBHbIE NPU3HAKU
pPacTeHUI 1 }KMBOTHbIX. Mosb30BaTLCA
reHeTUYecKom TeEPMMUHOJIOTMEN U
CMMBOJIMKOM N5 3anmcum
reHOTUMUYECKUX CXEM CKpPeLLUBaHuA

PackpbiBaTb coAeprKaHNe TEPMUHOB U
NoHATUI:MOHOrMbpHgHoe
CKpelwmBaHue, peHOTUNUYECKME FPYNNbl,
rMopPULONOrNYECKUIA METOA, YNCTbIE
JIMHUW, LOMWHMPOBAHME reHoB (NosHoe,
HenosHoe), pacuiensieHne B NOTOMCTBE.
OnucbiBaTb METOAMKY NpoBegeHusl.
MeHaenemonbITOB Mo U3y4YeHUto
HacnefoBaHMA O4HOM Napbl NPU3HAKOB Y



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
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JluruOGpunHoe ckpenuBaHue.
3aK0H HE3aBUCUMOTO
HACJICJIOBAHMSI IPU3HAKOB

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e89a4

ropoxa noceBHoro. PackpbiBaTb
cofiepKaHue 3aKOHOB eanHo06pasus
rmépuaos NepBoro NOKONEHUA 1 3aKOHa
pacuenneHmna. O6bACHATb rMnoTesy
YUCTOTbI ramMeT. 3anmncbiBaTb CXeMbl
MOHOMMBPUIHOIO CKpeLLMBaHMA,
06BACHATbL €ro LIUTONOrMYECKME OCHOBbI
W pelaTb reHeTUYecKue 3a4aumn Ha
MOHOrM6pUIHOE CKpelLmMBaHue

PacKkpbiBaTb cogeprkaHne TEPMUHOB U
NMOHATUI: AUIMBPUAHOE CKpelLmMBaHue,
aHanuM3upyloLLLee CKpeLmBaHme.
OnucobiBaTb onbIThl . MeHaena no
W3y4yeHMI0 Hacne0BaHMA ABYX Nap
NPW3HAKOB Y ropoxa NOCeBHOrO.
PacKkpbiBaTb cogeprkaHue 3aKoHa
He3aBUCMMOTOHacne0BaHuA
npu3Hakos. [puMeHATb
MaTEMATUYECKUI pacyeT C MOMOLLbIO
MeTo/Za NepeMHOXKEHUA BEPOATHOCTEN U
3anuMcb C NOMOLLBIO GEeHOTUNNYECKUX
paanKanoB pacLLenieHMA NPpU3HaKoB Yy
NOTOMKOB No GeHOTUNY U reHoTUNy.
3anucbiBaTb CXembl
ANTMOPUAHOTOCKPELLMBAHMA, OOBACHATD
€ro LUTo/I0rMyeckne OCHOBbI MpeLlaThb
reHeTMyecKume 3aaum Ha gurnbpuaHoe
CKpelMBaHue



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
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CueruieHHOE HacJeI0BaHUe
npu3HakoB. JlaboparopHas
pabota Ne 5 «3yuenue
Pe3yJIbTaTOB MOHOTUOPHTHOTO
n I[I/IFI/I6pI/IIIHOFO CKpCIIMBaHHUA
y Ip030(HITBI HA TOTOBBIX
MUKpOIpernapaTax»

I'eneTrnka nona. Hacinenosanue
IIPU3HAKOB, CLEIJIEHHBIX C
IOJIOM

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e8c60

bu6mmorexa [IOK
https://m.edsoo.ru/86
3e8c60

PackpblBaTb cogepraHMe TEPMUHOB U
NOHATUI: cuenIeHHoe Hacnea0BaHue
NPWU3HAKOB, PEKOMBUHALUMA TeHOB,
reHeTUYeCKMe KapTbl XPOMOCOM,
MmopraHuaa. HasbiBaTb OCHOBHbIe
NONOXKEHUSs XPOMOCOMHOW TEOPUMN
HacneacTeeHHocTM T. MopraHa;
pacKkpbiBaTb coaepKaHne pabotbl T.
MopraHa no cuenneHHoOMy
Hac/nen0BaHUIO FEHOB U NPUYUNHbI
HapyLWeHUA CUENJIEHNA MeXAy reHamu.
3anncbiBaTb CXEMbI CKpeLLMBaHMA Npu
cuenaeHHoOM HacnefoBaHUK, 06BACHATb
NPUYMHbBI PEKOMBUHALMN TEHOB,
onpeaenaTb YACAO Fpynn cuenieHus
reHoB; peLlaTb reHeTUYeCcKMe 3a4a4m Ha
cLenJieHHoe HacneLoBaHme

PacKpblBaTb cofeprkaHne TEPMUHOB U
NMOHATUI: XPOMOCOMHbIN Habop,
ayTOCOMbI, NON0BbIE XPOMOCOMbI,
roOMOrameTHbIM Mo, reTeporameTHbI
non, cuenjieHHoe C NoJiom
HacnegoBaHWe NpU3HaKoB. O6bACHATD
LMTONIOMMYECKMEe OCHOBbI XPOMOCOMHOTO
MexaHM3ma onpeaeneHuns nonay
pa3NMyHbIX opraHnamoB. CpaBHMBATb
3aKOHOMEPHOCTM Hacne0BaHMA
NPWU3HAKOB, CLEN/IEHHbIX U He
cuenneHHbIx cnonom. PewaTb



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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M3MeHYnBOCTD.
Henacnencrsennas
U3MeH4nBOCTh. JlabopaTopHast
pabota Ne 6. 3yuenue

MO (PHUKALTMOHHON
W3MEHUYUBOCTH, IIOCTPOEHUE
BapHaLlMOHHOIO psiJia U
BApUALIMOHHON KPUBOM»

HacnencrBennas
M3MEeHUYUBOCTh. JlabopaTopHas
pabota Ne 7. «AHanu3 MyTanun
y 1p030(UITbI Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e8efe

but6mmorekxa [IOK
https://m.edsoo.ru/86
3e8efe

reHeTn4ecCkmne 3agadn Ha HacneaosaHume
cuenneHHbIX C No21I0M NPU3HAKOB

PacKpblBaTb cofeprKaHne TEPMUHOB U
NOHATUIN: USMEHYUBOCTD,
HacneACcTBEHHAn U3MEHUYMBOCTD,
HeHacneaCTBEHHAA M3MEHYMBOCTD,
MoAMPUKALUMOHHAA U3MEHUYNBOCTD,
BapWaLUMWOHHbIM psf, BapuaHTa,
BapWaLMOHHas KpMBas, NpM3HaK, Hopma
peaKkunmn, KoANYecTBeHHbIE U
KauyeCcTBEHHbIE MPU3HAKW.
Knaccnodumumposatb BUAbI USMEHYMBOCTU
W BbISIBAATb NXbuonornyeckme
ocobeHHocTH. MepeuncnaTb CBOMCTBA
MOANDUKALMOHHOM U3SMEHUYMBOCTU U
06bACHATL €€ 3HayeHue gns
opraHusmos. Pasnunuatb
KOJIMYECTBEHHbIE M KAYeCTBEHHbIE
NPW3HAKKU; CTPOUTb BAPUALLMOHHbIN pAg,
BapUaLMNOHHYIO KPUBYIO, BbIYNCNATD
cpegHee 3HaYeHMe NpuU3HakKa

PacKpblBaTb cofieprKaHne TEPMUHOB U
NOHATUIN: HacNeACTBEHHas
WU3MEHYMBOCTb, KOMBMHATMBHAA
WU3MEHUYMBOCTb, MyTaLIMOHHanA
WM3MEHYMBOCTb, MYTaHT, MyTaLUK:
reHHble, XPOMOCOMHbIE, TeHOMHbIE;
NoANNAOUANA, aHeYNAoUANA,MyTareHsi.
XapaKTepu3oBaTb Hac/eACTBEHHYIO
WU3MEHUYMBOCTb; GOPMYNMPOBaTb 3aKOH



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

rOMONOrMYECKUXPAL0B B
HacneacTBeHHOM nameH4ymsoctm H. U.
BaBuioBa 1 06bACHATbL €ro 3HayeHneans
610N0rMKN U cenexkumu.
KnaccnodumumposaTb MyTaLmn: FeHHbIE,
XPOMOCOMHbIE, FeHOMHbIE U MPUBOAUTD
npumepbl MyTaumii. O6BbACHATL MPUUNHBDI
BO3HMKHOBEHUAMYTALMN, PO/b
dakTopoB-myTareHos. CpaBHMBATb BMAbI
MYTaUNi; BbISBAATb NPUYUHbI
HacneACTBEHHON N3MEHYMBOCTH,
WUCTOYHUKMMYTareHoB B OKpyKatoLiei
cpeae (KOCcBeHHO). XapakTepusoBaTb
BHESEPHYH0 HacNeACTBEHHOCTb U
N3MEHYMBOCTb

30

T'e”eTnka yenoBeka

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e8d78

PackpbiBaTb cogeprKaHne TEPMUHOB U
NOHATUI: KAPMOTMN YE/I0BEKA,
UMTOreHeTUYeCcKUin MeToa,
reHeanorMyecknin metos, poAoCA0BHbIE,
6/113HEeLOBbIN MeToA, HacNeACTBEHHbIE
60n1€e3HU: (MOHOreHHble, C
HacneaCcTBEHHOM
NpPeapacnoNoKeHHOCTbIO,
XPOMOCOMHbIE), MegUKO-TeHeTUYecKoe
KOHCynbTMpoBaHue. MNepeuncnaTb
0COBEHHOCTM N3YyYeHNA reHEeTUKM
YyesI0BEKA; NMPUBOAUTL NPUMEpDI
HacneacTBEHHbIX 60e3Hel YenoBeKa,
XapaKTepM3oBaTb METOAbl UX
NPodMNAKTUKKN; 06OCHOBBIBATb



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
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PesepBubliil ypok. O60611eHIE
no TeMe «HacnencTBeHHOCTD U
W3MEHYUBOCTH OPTaHU3MOBY

3HauyeHne meaunKo-
reHeTUYECKOTOKOHCY/IbTUPOBaHUA.
BbIfiBNATL M CpaBHMBATb MexKay cobol
AOMUHAHTHbIE U pPeLeccuBHbIe NPU3HAKK
yenoseKa. CoOCTaBNATb M aHANU3NPOBATbL
POAOCNOBHbIE YENOBEKA

PackpbiBaTb cogeprkaHne TePMUHOB U
MOHATUI: CeNeKUMs, COPT, Nopoaa,
LWITaMM, LOMECTUKALMA, NN
OZl0MALLUHMBAHMWE, LEHTPbI
MHOTroobpasua 1 NPOUNCXOKAEHNA
KYNbTYPHbIX PAaCTEHUI U }KUBOTHbIX,
rmbpuamnsaums,
NCKyCCTBEHHbIMOTOOPHa3bIBaTb U
CpaBHMBATb OCHOBHbIE 3TanblpPa3BUTUA
cenekumn. Msnaratb yyeHune H. U.
BaBui0Ba 0 LeHTPax NPOUCXOXKAEHUA
KYNbTYPHbIX PacTeHUI; pa3anyatb
LEHTPbI Ha KapTe MMpPa, CBA3bIBAaTbUX
MECTOMO/IOMKEHME C 0Yaramm
BO3HUKHOBEHUAAPEBHEMNLLINX
unsmam3aumn. CpaBHMBATL copTa
KYNbTYPHbIX PacTeHUIA, NOPOAbI
OOMALLHUX }KUBOTHbIX U UX
Ankmxnpeakos. OLeHUBaTb Posib
cenekuum B obecneyeHmm
NpPoAoBONbLCTBEHHOM He3onacHOCTH
YyenoseyecTsa
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CenekIus Kak HayKa M TIpo1ece 1

bu6mmoreka [IOK
https://m.eds00.ru/86
3e9214

PacKpblBaTb cofepkaHne TEPMUHOB U
NOHATUIM:UCKYCCTBEHHbIN OTOOP,
MaccoBblii 0T6OP, MHANMBUAYANbHbIM
oTb0p, aKcTepbep, 6M3KOPOACTBEHHOE
CKpeLMBaHNe, YNCTan IMHUSA, TeTEePO3UC,
HepoACTBEHHOE CKPEeLLMBaHHE,
WCKYCCTBEHHbI MyTareHes,
noavnnounabl. CpaBHMBATbL GOpPMbI
NCKYCCTBEHHOro oT6opa (MaccoBoro u
WHOMBUAYANbHOTO), BUAbI
rmébpuausaummn (6aAM3KOPOACTBEHHON U
OTAa/IeHHOW), cnocobbl NoyYeHns
noaMnNAonaoB

33

34

Mertoabl ¥ JOCTUKEHUS
CEJIEKI[MU PACTEHHUI 1 1
YKUBOTHBIX

buotexHoorus kak oTpacib
MPOU3BOACTBA

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e9214

bu6nmoreka [JOK
https://m.edsoo.ru/86
3e9336

PacKpblBaTb cofeprkaHne TEpPMUHOB U
NOHATUI:BNOTEXHONOMUA, KNETOUYHAA
WHXXeHepus, reHHaanHXeHepus,
KNOHUPOBAHWE, TPAHCTeHHbIEe
opraHmamsl, FMO (reHeTU4Yecku
MOANDULMPOBAHHbBIE OPraHMU3Mbl).
XapakTepu3oBaTb BUOTEXHONOTUIO KaK
OTpacib NPOU3BOACTBA,
OCHOBHbIEOCTUKEHWNS BUOTEXHONOTUN B
061aCTM NPOMbILIAEHHOCTU, CENbCKOTO
X03ANCTBa U MeANLMNHDI

. NepeuncnnaTb 1 XxapaKkTepm3osaTb
OCHOBHbIEMETObI U AOCTUHKEHUSA
6uonHeHepun. ObeyxKaaTtb
9KO/I0rMYECKME U 3TUYECKME aCNeKTbl
HEKOTOPbIX UCCen0BaHMl B 0bnactu
6uoTexHoNOrMKn (KNOHNPOBAHMS,



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

MCKYCCTBEHHOIO ONJ1I040TBOPEHUA,
Hanpas/1eHHOro nameHeHMA reHoma un
CO34aHUNA TPAHCIeHHbIX OpI'aHVI3MOB)




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KourtpoJsb
HbIE
padoThI

IpakTu
yecKkue
padoTshI

JIeKTPOHHbIE
OcHOBHBIE BHIbI uudposbie
AesiITeJIbHOCTH YYeHUKA o0pa3oBaTte/ibHbIE

pecypchbl

9BOJ’II—OI_[I/I$I 1 METOZHI €€
HU3YyUCHUA

PackpblBaTb coaepkaHue
TEPMMUHOB U MOHATUIA:
aBoouMA, nepexogHble Gopmbl,
dunoreHeTnyeckne paabl, BUAbI-
3HAEMUKM, BUAI-PESTUKTDI,
3aKOH 33apOAblLLIEBOrO CXOACTBA,
6UOreHeTUYECKNM3aKOoH,
FOMOJIOTUYHbIE U aHa/I0TUYHbIE
OpraHbl, pyaAMMeHTapHble
OpraHbl, aTaBU3Mbl.
MepeyncnaTb OCHOBHbIE 3Tanbl bubnnorexa [JOK

Pa3BUTUA 3BOJIIOLMOHHOM https://m.edsoo.ru/863ea20e

Teopun. XapaktepunsosaTtb
CBUAETENbCTBA 3BONOLNN:
naseoHTO/IoTMYecKue,
buoreorpaduyeckue,
ambpuonornyeckue,
CpaBHUTE/IbHOAHAaTOMMYECKUE,
MOIEKYNAPHOBMOXMMUYECKUE.
MpuBOAUTL NPUMEpPDI
nepexoaHbix Gopm OpraHM3mMOB,
dbunoreHeTMYECKMX pPAOB



https://m.edsoo.ru/863ea20e

Hcropus pazButus
npeACTaBICHUN 00
SBOJTIOIUHU

PacKpbiBaTb coaeprkaHue
TEPMUHOB U
NOHATUIA:CUCTEMATHKA,
€CTeCTBEHHbIN N UCKYCCTBEHHbIW
oTbop. XapakTepunsoBaTb
OCHOBHbl€ 3BOJIIOUMOHHbIE
naeu, KoHUenumMn u Teopuu;
CpaBHWBATb B3rnaAblHA BUA U
asosntounto K. JlnHHesn, XK.b.
Namapka, Y. JapsuHa.
OueHuBaTb BKnag JinHHeA B
pa3BUTME CUCTEMATUKM U
06bACHATL NPUHLMNBIGUHAPHOM
HOMEHKNaTypbl.
XapaKTepunsosaTtb cofepKaHue U1
3HaYeHMe 3BONIOLLMOHHOM
KoHuenuun XK. b. JTamapka.
OueHunBaTb eCTeCTBEHHO-
Hay4YHble U COLMaNbHO-
9KOHOMMYECKME NPeanocCbiIKu
BO3HMKHOBEHMA 3BONHOLMOHHOM
Teopun Y. lapsuHa. PackpbiBaTb
cofeprkaHne 3BONOLMOHHOM
TeopumnY. JapsnHa; cpaBHMBaTb
HeonpeaenéHHylo u
onpeaenéHHyo U3MeHUYMBOCTb,
€CTeCTBEHHbIM U UCKYCCTBEHHbIN
oT160p, popmbl 6opbbbLI 32
cywectsoBaHme. ONmcbIBaTb
NOIOXKEHWNA CUHTETUYECKOM
Teopuun sBoatoummn (CTI) u

bubnunoreka LIOK
https://m.eds00.ru/863e9570



https://m.edsoo.ru/863e9570

MuxkposBonronus

06BbACHATL €€ 3HaYeHne
anabuonornu

PackpbiBaTb cogeprkaHue
TEPMUHOB U
NOHATUI:MMUKPO3BOOUNS, BUA,
Kputepum Bmaa,
apean,nonynauusa, reHopoHA,
MyTaLMn, KOMBUMHALUW FEHOB.
XapaKtepun3oBaTb BMA Kak
OCHOBHYH CUCTEMATUYECKYIO
eANHNLY U LEeNOCTHYHO
6MONOMMYECKYIO CUCTEMY.

bub6nmoreka [IOK
https://m.edsoo.ru/863e9cle

[Honmynsauus kak
JJeMEHTapHas eIMHUIA
BHUJIA U DBOJIIOIUH.
JlabopaTopHas pabota
No 1 «CpaBHeHue BUIOB
0 MOP(OTOTUIECKOMY
KPUTEPHUIO»

JIBroKyIye CUIIbl
(amemeHTapHbIE
(hakTOpbI) SBONIOIIH

0.5

Bbloenatb Kputepuu Buaa
(mopdonornueckuis,pmusmonormy
€CKUNBUOXMMUYECKNN,
reHeTUYeCKUn, SKoIOTUYEeCKni,
reorpaduyeckuin) n NPUMeHATbL
KpUTEpUKN ANs onucaHms
KOHKPETHbIX BUAOB.
XapakTepun3oBaTb NONYAALMIO
KaK CTPYKTYPHYIOeANHULY BUAa
1 aBostoumMn. OnNucbiBaThb
NonNyAsLLMI0 MO OCHOBHbIM
NnoKasaTensim: COCTaB, CTPYKTypa

PackpblBaTb coaepkaHue
TEPMUHOB U
NOHATUIN:KOMBMHaTUBHaS
M3MEHUYMBOCTb, MyTaLLMK,
MYTaLMOHHbII Npouecc,
NonNyAsLMOHHbIE BOJIHbI, Apend

bu6mmoteka IIOK
https://m.edso00.ru/863e99c6

bubnmnoreka LIOK
https://m.edso0.ru/863e9da4



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4

reHoB, U30aALNA, MUTPALMUN.
XapaKtepusosaTtb
aniemeHTapHble GaKTopbI
3BO/IIOLMN: MYyTaLLMOHHbIN
npouecc, KOMbMHaTUBHaA
N3MEHUYNBOCTb, NONYNALUNOHHbIE
BOJIHbI, Apend reHoB, U30NALMS,
murpauma. YcraHasnmsaTb
NPUYUHHOCNEACTBEHHbIE
CBA3MMENKAY MEXaHU3MOM U
pes3ynbTaTom AencTBUs
OBUNKYLLUX cUn (ane

EcrecTBeHHbIi 0TOOp 1
ero (popmsal

Pe3y'J'ILTaTBI OBOJJIOIHNHA

MPUCIIOCOOTIEHHOCTD

0.5

PackpbiBaTb cogeprkaHue
TEPMMUHOB U NOHATUIA:
ecTecTBeHHbIN oTbop, 6opbba 3a
cywectsoBaHneOnucbIBaTb
MEXaHWU3M AencTBUA
ecTecTBeHHOro otTbopa.
XapaktepunsoBatb popmbl
ecTecTBeHHOro otbopa
(aBUXKYLLMIA, CTaBUNMIUPYIOLLUIA,
AN3PYNTUBHbBIN) U CPAaBHUBATL UX
MmeXKay coboi. XapakTepusosaTb
60pbOY 3a cylecTBOBaHME U
CPaBHMBATL €€ BUADI
(merkBngoBasn, BHYTPMBUAOBASA,
6opbba c HebaaronpUATHLIMU
daKTOpamu BHellHel cpeapl)

PaCKprBaTb coaepaHue
TEPMUNHOB U

bubmmoteka IIOK
https://m.edsoo.ru/863e9ed0

bu6nunorexa LIOK
https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

OpPraHU3MOB H
BUJI000pa30BaHuUe.
JlaGopaTopHas pabora
Ne 2 «Onncanue
MPUCTIOCOOTIEHHOCTH
opraHusma u eé€
OTHOCHUTEIILHOTO
XapakTepa

Hanpasnenus u nytu
MaKpO3BOIIOLUN

NMOHATUI:NPUCNOCOBNIEHHOCTb,
NMOKPOBUTEIbCTBEHHAA U
npegocreperatow,as oKkpacKa,
MaCKMpoBKa, BUA00b6pa3oBaHue.
OnucbiBaTb MeXaHU3M
BO3HWKHOBEHMUA
npucnocob6aeHnin y opraHM3mMos.
BbIfBNATb MO M306paXKeHUAM, Ha
MBbIX U GUKCUPOBAHHbIX
npenapartax npumepbl
NpPMUCnocob61eHHOCTU PacTeHUI U
YKMBOTHbIX K yC/I0BUAMCpeabl
0buTaHus, AOKa3bIBATb
OTHOCUTENbHYIO
LenecoobpasHocTb
npucnocobaeHn.
XapakTepun3oBaTb CNOcobbI U
MexXaHU3Mbl BUA006pa3oBaHus;
OnucbIBaTb U CPaBHMBATb
OCHOBHblehOopMbl
3KO/IOTMYECcKoro u
reorpadmyeckorosmaoobpasosa
HUSA

PacKkpblBaTb cogeprkaHue
TEPMWUHOB U
NOHATUI:MaKPO3BOIOLINS,
dunoreHes, bronornyeckuin
nporpecc u perpecc,
apomopdos,
namoaganTtaumsa,obwan

bubnunorexa LIOK
https://m.edso0.ru/863e9cle



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

HeobpatumocTs
IBOJTIOLIUU

AereHepauus, aganTmeHas
paauauma

. XapakTepusoBaTtb GOpMbl
3BOIOLUN. BbiaBNATL
apomopdosbl U naMoagantaumm
YPacTEHUIN N }KUBOTHbIX.
CpaBHMBaTb Bronornyeckmi
nporpecc n Guonornyeckui
perpecc, apomopdos,
namoagantaumio n oLy
AereHepauumto. Bbiasnatb
B3aMMOCBSA3M MeXKAY NYTAMM U
Hanpas/IeHUAMM 3BOIOLMN Y
PaCTEHUMN U KMBOTHbIX

10

11

Wctopust xu3Hu Ha
3emMite 1 METOIBI €€
HA3YYEHHUS

T'umoressl
MIPOUCXOXKACHUS KU3HU
Ha 3emiie

PacKpbiBaTb coaeprkaHue
TEPMWUHOB U
NOHATUIA:KPEALMOHN3M,
abuoreHes, BUTANU3M,
naHcnepmus, 6uonoas,
KoawepBaTbl, NPOBUOHTDI,
cMmbuoreHes. XapaKkTepusoBaTb
MeTOo/bl U3y4yeHuUn
NCTOPUYECKOro NpoLaIoro
3emnu. MNepeuncnatb OCHOBHbIE
aTanbl XMMUYECKOM
NMBMONOrMYECKOMN 3BONIOLUN.

M3naratb cogeprkaHue runoTes u
TEOPUIt BOSHUKHOBEHUSA KU3HU
Ha 3emne (KpeauMoHU3ma,
CaMOMpPOU3BOJIbLHOTO

bubnmnoreka LIOK
https://m.edso0.ru/863ea5a6



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

Pa3zBuTue Xu3HM Ha

3apoKaeHus (CMOHTaHHOro),
naHcrnepmuu, runotesbl PHK-
mupa). OnucbiBaTb
akcnepumeHTbl C. Munnepan .
KOpu no noayyeHuto
OpraHnYyecKmx BeLwecTs 13
HeopraHMYeCcKUx NyTém
abuoreHHoOro cnHTesa

PackpbiBaTb cogeprkaHue
TEPMMHOB M MOHATUIA: 30H, 3pa,
nepuog, apomopdosbl,
nanoaganTtaummn. 3HaTb
nocnesoBaTelbHOCTb 30HOB:
KaTapxen, apxen, NpoTepo3on,
daHepo30i1; 3p: apxenckas,

bubmuoreka [{OK

12 3emuie 1o 3pam u r|pOTepczaomcr(aﬂ,vnaneczaomcr(aﬂ, httos://m.edsoo.ru/863easbe
rnepuoiam Me3030MCKan, KallHO30MCKas;
nepuoaoB: KEMBPUINCKUIA,
OPAOBUKCKUI, CUNYPUIACKNNA,
OEBOHCKMIN, KAMEHHOYTOJIbHbIM,
NepPMCKW, TPUACOBBIN, FOPCKUIA,
MEenNoBOI, NaNeoreHoBbIN 1
HEeoreHOBbIN, aHTPOMOreHOBbIN.
OCHOBHBIE 3TaIbI XapaKTepunsoBaTb OCHOBHbIE
SBOIIOIAHN cobbITMA B pa3BUTUMU
PacTUTEIBHOTO U OpraHMYyeckoro Mmpa no spam u
13 YKUBOTHOTO MHpa. 0.5 nepnoaam reosIormyeckon BrbmroTexa [IOK

[TpakTryeckas pabora Ne
1 «3yuenune
HCKOIIAEMBIX OCTaTKOB

NCTOPUKN; 3TaMbl Pa3BUTUA
PacTUTENBHOIO N XXNBOTHOIO
mupa. Bolaenntb rnasHble

https://m.edsoo.ru/863ea8bhc



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

14

pacTeHUH U KUBOTHBIX B
KOJUIEKLIHSIX»

COBpeMeHHaﬂ CHUCTEMaA
OpraHn4eCcKoro Mmupa

apomop¢o3bl pacTeHuii n
UBOTHbIX. CpaBHMBATb MeXAay
coboli npeacrasutenei
cMCTEMATMYECKUX rpynn
OpraHM3MOoB, BbISIBAATb YepPTbl
YCNOMKHEHMWA U
NPUCNOCcob61eHHOCTM K YCI0BUAM
KU3HU

PackpbiBaTb cogeprkaHue
TEPMUHOB U
NOHATUN:CUCTEMATUKA,

MCKYCCTBEHHAA 1 eCTEeCTBEHHAs
bubmuoreka [{OK

acc auus, buHapHa
knaccuurauus, bunapHan https://m.edsoo.ru/863ea48e

HOMEHKNATYpa, NPUHLMN
NepapxXmMYHOCTH.
XapaKTepn30BaTb COBPEMEHHYIO
CUCTEMY OPraHNYEeCcKoro Mmpa

15

DBOJIIOLMS YEIOBEKA
(anTpoOmOTEeHE3)

PackpbiBaTb cogeprkaHune
TEPMMUHOB U
NMOHATUIA:aHTPOMOIOTUA,
aHTPOMOreHes, YeN0BEK
pa3ymHbIii(Homo sapiens),

NPAMOXOXKAeHWe, BTOpas
bu6nunorexa LIOK

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

Mepeuncnatb 3a8aun
aHTponosornu,
3TanbICTaHOBNAEHWA U PA3BUTUSA
npeacTaBAeHUN O
NPOUCXOXKAEHNN YeNoBEKa.
M3naraTb OCHOBHbIE NOIOXKEHUA



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

16

17

JIBroKyIe CHIIbI

(paxTopsr)
aHTPOIIOTEHE3a

OCHOBHBIE CTaIUU
DBOJIOLUH YEIOBEKA

Teopun Y. [lapsnHa, KpUTUYECKN
OLEeHUBaTbL
HeHay4HytMHGOPMaLUIO O
NPOUCXOXKAEHNN YENOBEKA.
3HaTb cMcTemaTuyeckoe
nonoxeHunesnaa Homo sapiens,
nepeymcnaTb ero mopdonoro-
aHATOMMYECKME MPU3HAKK
pa3HOoro ypoBHs (Tun, Knacc,
oTpaa v ap.). YcTaHaBAuBaTb
YyepTbl CXOACTBA U

pasnmqmﬁqenoaeka N XXUBOTHbIX.

O6BACHATb N OLUEHMBATb
3Ha4yeHune Hay4HbIX 3HaHUM O
NPOUCXOXAEHUN YenoBeka ann
NOHNUMaAHNA MeCTa U Poan
yenoBeKa B Npupoae

PacKkpblBaTb cogeprkaHue
TEPMMHOB W NOHATKUI: PaKTopbI
aHTpornoreHesa, rpynnosoe
COTPYAHWNYECTBO, peyb,
opyAuiiHas AeATeNIbHOCTb,
nonMmopopumam.
XapaKTepun3oBaTb ABUKYLLNE

cunbl (bakTopbl) aHTponoreHesa:

6uonorMyeckme u counanbHble,
CpaBHMBATbL UX MeXay cobol
PackpblBaTb coaepkaHue

TEPMUNHOB U NMOHATUIA:
adBCTpaonnTek, 4enoBek

bu6nmorexa LIOK
https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863ead44

18

YenoBeueckue pacel U
MPUPOJHBIE aIaNTAUU
4eJI0BeKa

ymenbli, Yenosek
NpAMOXoAALLNIA, HeaHaepTaneu,
KPOMaHbOHELL, HEO/IUTUYECKAnA
peBoJitouMA, NepBobbITHOE
MCKYCCTBO. XapaKTepnsoBaTb 1
CpaBHMBATb MexXay cobol
OCHOBHblE CTaANN 3BOAIOLMMU
yesioBeKa: XPOHOI0MMYECKni
BO3pacT, apean
pacnpocTpaHeHus, 06bEM
rO/I0BHOIrO M0O3ra, 06pas Ku3Hu
W opyama Tpy4,. PackpbiBaTb
copepkaHue TepMUHOB U
MOHATUIA: aBCTPANONUTEK,
YyenoBekK ymenblit, 4enosek
NPAMOXOAALLMN, HeaHaepTaNeL,
KPOMaHbOHEL, HEO/IMTUYECKan
peBoJitoLMA, NepBobLITHOE
WCKYCCTBO. XapaKTepM3oBaTb U
CpaBHMBATbL MexXay coboli
OCHOBHbIE CTaANN 3BOAIOLMMU
YyesIoBeKa: XPOHONOMMYECKUN
BO3pacT, apean
pacnpocTpaHeHus, 06bEM
roJI0BHOrO Mo3ra, 06pas *KU3HU
nopyamua Tpya,

PackpbiBaTb cogeprkaHune
TEPMMHOB W NOHATUIA:paChI,
pacoreHes, COUMangapBUHU3M,
pacusm, metTucaums.

but6mmoreka [IOK
https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863eaea2

19

20

21

Pe3epBHbIil ypok.
O0001IeHe Mo TEME
«BO3HUKHOBEHHE U
pa3BHUTHE KU3HU HA
3emie»

DKonorusg Kak HayKa

Cpenpl oOuTaHus u
9KOJIOTHYeCcKHe (HhaKTOPhI

XapaKTepun3oBaTb M CPaBHUBATb
npeacraBuTeIenyesioBe4ecKkmnx
pacPacKpbiBaTb cogepKaHue
TEPMWHOB M NOHATUIA:PaACHI,
pacoreHes, couMangapsMHU3M,
pacusam, meTucaums.
XapaKTepu3oBaTb M CPaBHUBATb
npeacraBuTeienyesioBe4ecKkmnx
pac

PackpbiBaTb cogeprkaHue
TEPMMHOB M MOHATUI: 3KONOINA,
nosiesble HabnAeHUS,
IKCNnepmmeHTbl, MOHUTOPUHT
OKpYyrKatowen cpesbl,
MOZLENNPOBaHME,

3KO0/10rn4ecKoe mmposo3speHune.

Mepeuncnatb 3a4a4M 3KONOTUM,
eé pasfenbl UCBA3N C APYrUMU
HayKamu. XapaKTepu3oBaTb
MeTOobl 3KONOTMYECKUX
nccnegoBaHum

PackpblBaTb coaepkaHue
TEPMWHOB U MOHATUIA: 3KONOTUA,
nonesble HabaAEHUS,
3KCNEePUMEHTbI, MOHUTOPUHT
OKpY:KatoLel cpeapl,
MOAEeNNpoBaHue,

9KOJ/10rn4yeCKoe MmMpoBo33peHune.

MepeyncnaTb 3a4a4M 3KONOTUH,
eé pasaenbl UCBA3M C APYTUMM

bubnmnoreka LIOK
https://m.edso0.ru/863eafec



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

HayKamu. XapaKkTepu3oBaTb
METOAbl S3KONOTUYECKUX
nccnenoBaHuidakTop.
XapaKTepunsoBaTb YCN0OBUA Cpes,
0buTaHWA opraHnM3mos;
KnaccuduumposaTb n
XapaKTepu3oBaTb
3Kosornyeckme paktopsbl:
abuoTunuyeckme, bBoTMUeckmne u
aHTponoreHHble. ONucbiBaTb
AencTBMe 3KON0TMUYECKMX
dbaKTOpoOBHA OpraHM3Mbl.
XapakTepun3oBaTb 0COBEHHOCTU
CTPOEHUA U KU3HEAeATeIbHOCTU
PaCTEHUN U KMBOTHbIXPA3HbIX
cpen obutaHus

22

Abunotnyeckue
¢axTopsl. JJabopaTopHas
paborta Ne 3.
«Mopdonoruyeckue
0COOEHHOCTH pacTeHHM
U3 Pa3HBIX MECT
OOUTaHU.
JlaGopatopHnas pabora
Neo 4. «BnusHue cBeTta Ha
POCT U pa3BUTHE
YEPEHKOB KOJIEYyCa»

0.5

PackpbiBaTb cogeprkaHune
TEPMMUHOB U NOHATUIA:
abunoTtnyeckune daktopsl,
doTonepmnoansm,
61010rMYECKME PUTMBI.
AHanM3npoBaTb AeNCTBUE CBETA,
TemnepaTypbl, BAAXKHOCTU Ha
OopraHM3Mbl U NPUBOAUTD
npumepbl NPUCNOCOBNEHHOCTH
opraHusmos. MpoBoauTb
6uonornyeckme HabnoaeHUA n
odopMAATb pesynbTaThbl
npoBeaéHHbIX HabtoAeHW

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



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

23

bruotnueckue hakTopsl

PackpbiBaTb cogeprkaHune
TEPMMHOB U
NOHATUIM:BMOTMYECKUE DAKTOPBI,
XMLHNYECTBO, MapasnTm3m,
KOHKYpEHUMA, MyTyannsm,
CMMBUNO3, KOMMEHCANN3M,
HaxnebHu4ecTBO,
KBapTUPAHCTBO,aMEHCAN3M,
HeWTpanusam. XapakrepmsosaTb
6uoTnyeckme dpakTopbl U
BMbIB3aMMOOTHOLLEHUI MeXKAY
opraHM3Mamu; NPMBOANUTb
npuMepbl B3aUMHOWM
npucnocob6aeHHOCTH
opraHusmos. CpaBHMBaTb
mexay coboit Buabl
6MOTUYECKMXB3aMMOLENCTBUI
opraHM3moB

bubnunoreka LIOK
https://m.edso00.ru/863eb348

24

OKOJIOTUUECKHE
XapaKTEPUCTUKU
MONYJISLNH.
[TpakTuueckas padora No
2 «IloxcuéT mIOTHOCTH
MONYJISALMNA pa3HBIX
BHJIOB PACTEHUI»

0.5

PacKkpblBaTb cogeprkaHue
TEPMWUHOB U
NOHATUIA:BMOTUYECKMNE PaKTopbI,
XULLHUYECTBO, NapasnUTU3M,
KOHKYPEHUMA, MyTyasIn3Mm,
CUMBUO03, KOMMEHCANNU3M,
HaxnebHuyecTso,
KBapTUPaAHCTBO,aMEHCaIN3M,
HeNTpann3m. XapakTepmnsoBaTb
6roTuyecKkme pakTopbl 1
BMAbIB3aMMOOTHOLLEHUI MeXKAay
OopraHuM3mamu; NPUBOAUTb



https://m.edsoo.ru/863eb348

25

26

Coo0mecTBa
OpPraHU3MOB —
OHOLIEHO03

DKOJIOTUYECKHUE
CUCTEMBI (3KOCHUCTEMBI)

npumepbl B3aUMHOWM
npucnocobaeHHOCTH
opraHusmos. CpaBHMBaTb
mexay coboi BuAabl
OMOTUYECKMXB3aUMOAENCTBUI
OopraH1Msmos

PackpbiBaTb coaeprkaHue
TEPMWUHOB U
NOHATUI:BMoTMYECKNE daKTOpPBI,
XULLHMYECTBO, NAPaA3UTU3M,
KOHKYPEHUMA, MyTyasIn3Mm,
CUMBUO03, KOMMEHCANNU3M,
HaxnebHMYecTBO,
KBapTUPaAHCTBO,aMEHCA/IN3M,
HenTpann3m. XapakTepusosaTb
6roTnyeckme dpakTopbl
BMAbIB3aMMOOTHOLLEHUI MeXKaY
OopraHM3mamu; NPUBOAUTL
npumepbl B3aMMHOWM
npucnocob6aeHHOCTU
opraHmnamos. CpaBHMBaATb
meKay coboi BuAabl
BMOTUYECKNXB3aUMOAENCTBUIN
OpraHM3moB

PackpblBaTb coaepkaHue
TEPMWHOB U MOHATUIA:
aKocmucTema, b1oreoLeHos,
NPOAYLEHTbI, KOHCYMEHTBI,
peayLeHTbl, Tpoduyeckme
YPOBHMU, NULLEBasALLIEeNb M CETb,

bubmuoreka [{OK
https://m.edsoo.ru/863eb46a

but6mmoreka [IOK
https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

3KO/IorMYecKme nupamuasi,
6Momacca, npoayKumsa,
cyKueccuna. XapaktepusosaTb
CBOICTBA 3KOCUCTEMDI (eé
CNOCco6HOCTb K ANTENBHOMY
camonoaaepaHuio,
OTHOCUTENbHO 3aMKHYTbI
KPYroBOpOT BELLECTB,
Heob6X04MMOCTb MOTOKA
3Heprumn). CpaBHUBATb
NacTouLLHbIE U AETPUTHbIE
nuuieBble Lenu, Tpopuyeckme
YPOBHM 3KOCUCTEMbI. PasnnyaTb
nMpamnabl NPOAYKLMM,
nMpamuabl YNCNEHHOCTU U
nupammapl buomaccel.
CocTtaBnATb Lenu n cetn
nuTaHus. MepeuncnaTtb CBOMCTBA
3KOCUCTEM: YCTONYMBOCTD,
camoperynsaumsa, pasputue
(cykueccun). OnucbiBaTb
MEeXaHW3M noageprkaHus
paBHOBECUA B 3KOCUCTEMAX.
XapaKTepmn3oBaTb CYKLECCUMU,
BbIABNATb MPUYUHBI U 06LLIME
3aKOHOMEPHOCTM CMEHbI
aKocUcTemM

27

OcCHOBHEBIE IOKA3aTEIIH
3KOCUCTEMEI.
OKOJIOTUYECKHE

PaCKprBaTb coaepxaHue
TEPMUNHOB U NOHATUN: BOAHbIE
9KOCUCTeMbl, 6MOI’EOLI,EH03bI,

bubnunorexa LIOK
https://m.edsoo0.ru/863eb5fa



https://m.edsoo.ru/863eb5fa

nupamuibl. CBolicTBa
skocucteM. Cykneccus

GUTONNAHKTOH, 300M/1aHKTOH,
6eHTOC, rymyc. MpnBoanTb
npMMepbl NPUPOAHbIX
3KOCUCTEM CBOEM MECTHOCTH.

28

[Ipupoanbie 3KOCUCTEMBI

CpaBHMBATb Ha3zeMHble U
BOZHbIE 3KOCUCTEMDbI;
opraHusmbl, obpasytouimne
pa3Hble Tpoduyeckme ypoBHHU

29

30

AHTpOHOFeHHHe
O9KOCHCTEMbI

buocdepa —
rio0aspHas YKOCUCTEMA
3emutu

PackpbiBaTb cogeprkaHue
TEPMWHOB M NOHATUIA:
aHTPOMOreHHas sKocucTema,
arposaKoCcucTema,
ypboakocuctema,
6ropasHoobpasue.
XapaKTepusoBaTb
arposKoOCUCTEMbI U
ypboakocucTembl, 0co6eHHOCTH
nx cywectsoBaHus. NMpueoauTb
npUMepbl aHTPOMNOreHHbIX
3KOCMCTEM CBOEN MECTHOCTH,
OnucbiBaTb UX BUAOBOWN COCTaB U
CTPYKTYpY. CpaBHMBATb COCTaB U
CTPYKTYPY NPUPOAHbIX
3KOCUCTEM M arpoO3KOCUCTEM,
arposKoCUCTeEM U
ypboakocuctem

PackpbiBaTb cogeprKaHune
TEPMMHOB U NOHATUIA:
Bbuocdepa, KnBoe BelLecTso,
ANHaMUYecKkoe paBHOBecHe.

bubnmnoreka LIOK
https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863ebb5e

OueHuBaTb BKnag B. U.
BepHagckoro. PackpbiBaTb
cofeprkaHne TEPMUHOB U
NOHATUI: BUocdepa, Kunsoe
BELLECTBO, AMHaMMYecKoe
paBHoBecue. OueHnBaTb BKAS,
B. U. BepHaackoro

31

32

3aKOHOMEPHOCTH
CYILECTBOBAHHUS
ouocdepsr

YenoBeyecTBo B
ouochepe 3emnu

PacKpbiBaTb coaeprkaHue
TEPMMUHOB U MOHATUIA:
buocdepa, KMBOE BELLECTBO,
ONHaMUYecKoe paBHOBECKE.
OueHuBaTtb BKnag B. U.
BepHagckoro

XapaKTtepusoBaTtb brochepHyto
ponb Yenoseka. NpnBoauTL
NPMMepPbI aHTPOMNOreHHbIX
n3meHeHui B brnocdepe.
OueHuBaTb NocneacTeun
3arpAsHeHnn BO34yLLIHOM,
BOAHOW cpeabl, U3SMEHEHMA
KAMMaTa, COKPaLLEHUA
61opasHoobpaszus.
dopmynmpoBaTb COHBCTBEHHYIO
MO3ULUMIO NO OTHOLLEHMIO K
rno6anbHbIM U PETMOHANbHbIM
3KOJI0rMYecKknm npobiemam,
apryMmeHTMpPOBaTb CBOK TOYKY
3peHus. HasblBaTb NPUYMHDI
NosABAEHUA NPUPOAOOXPAHHOW
3TWKWU, PaCcKpblBaTb 3HaYeHUe

bubnuoreka [{OK
https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863ebd16

nporpecca anAa npeogoneHnA
9KO/1I0rnM4YeCcKoro Kpmnsunca

XapaKTtepusoBaTtb brochepHyto
ponb Yyenoseka. lNpusoantb
NPUMEpPbI aHTPOMNOrEeHHbIX

CocyuiecTBoBaHHE n3meHeHu B buocdepe.
bu6nuoreka [IOK
33 MIPUPOJIBI U 1 OueHvBaTb NOCNEACTBUA
. https://m.edsoo.ru/863ebale
YeJIOBEUYCCTBA 3arpsA3HeHns BO3AYyLIHOM,
BOAHOW cpenbl, U3SMEHEHUSA
KAMMaTa, COKpaLleHun
61opasHoobpaszus.
dopmynmposaTb COBCTBEHHYIO
NO3MLMIO NO OTHOLIEHMIO K
o rnobanbHbIM U PErMOHA/IbHbIM
Pe3epBHbIil ypok.
3KoNnornyecknm npobiemam,
O00011IeH1E TEMBI
aprymMeHTUMpPOoBaTb CBOK TOUKY
34 «Coob11ecTBa 1
3peHuA. Ha3biBaTb MPUYNHDI
JKOJIOTUYECKHE o
noABAEHUA NPUPOLOOXPAHHOM
CHCTEMBI»
3TWKM, PacKpbIBaTb 3HaUYeHUe
nporpecca Ans npeoaoneHus
3KON1I0MMYECKOro Kpm3uca
OBIIEE KOJIMYECTBO 34 25

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






