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HHOACHUTEJIBHAA 3AIIMCKA

[Tpu pa3paboTke mporpaMmbl IO OUOJIOTUU TEOPETHUECKYIO OCHOBY ISl OTIPEICIICHUS TIOAX0/I0B
K (opMmupoBaHHIO coAepkaHHUs yueOHoro mnpenmera «buonorus» coctaBuiIM: KOHILENTYyalbHbIE
nosoxkeHuss ®I'OC COO o B3anMO0OYCIOBICHHOCTH IIENICH, COMEPKaHMs, PE3YJIbTaTOB OOYUYCHHS U
TpeOOBaHUI K YPOBHIO TOATOTOBKU BBITYCKHHKOB, IOJIOKEHHS 00 OOIMX LENAX W NPUHIMIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeJHero odero oopazoBanus B Poccuiickoit
Ddenepannu, a TaKxkKe MOJOKEHUS 0 cneruduke Ononoruu, e€ 3HaueHUU B MTO3HAHUH KUBOU MPUPOIBI
u o0ecredyeHur CYIIECTBOBaHUS 4YelloBeueckoro oobmiectBa. CoriacHO Ha3BaHHBIM IOJIOKECHUSM,
OIpe/IeJIeHbl OCHOBHBIE (DYHKIIMH MTPOrPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

[IporpamMma 1o Owonoruu AaéT MpeACTaBICHUE O IENsAX, 00 oOmel crpaTeruu OOYYICHHS,
BOCIIUTAHMSI U Pa3BUTHUSL OOy4aroOlIUXcs CpelcTBaMu yueOHoro mpenmera «buonorus», omnpenenser
o0s13aTeNbHOE MPEAMETHOE COJEp>KaHUE, €ro CTPYKTYpYy, pacmpeleleHHe Mo pa3iesiaM U TeMmaw,
PEKOMEHIYEMYIO 1OCIIE0BATEIbHOCTh N3YYEHHsI yUeOHOro Marepuaia ¢ y4€TOM MEXIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM OO0pa30BaTEIbHOrO IPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4aroImxcs.

B nporpamme 1mo OuoorMu Takke YYHTHIBAIOTCA TPEeOOBAaHMS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM W TPEIMETHBIM pe3yibTaraM oOydeHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENILHON JI€ATEIIbHOCTH/y4eOHBIX ICHCTBHI 00YyJaIOMIMXCS 110 OCBOCHUIO COJCPKAHUS
Ouooruueckoro oOpa3zoBaHusl.

B mporpamme no Ouomorum (10-11 kmaccel, 0a30BbIi ypOBEHb) pealM30BaH MPUHIUI
MIPEEMCTBEHHOCTH B M3Y4YEHUU OMOJIOTHHM, Oiarojaps 4emy B HEW MPOCMaTpUBAETCS HAIPABIEHHOCTD
Ha pa3BUTHE 3HAHWH, CBSA3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAyYHOTO MHPOBO33PEHMUS,
LIEHHOCTHBIX OpPHUEHTALUH JMYHOCTH, 3KOJOIMYECKOIO MBIIUIEHUS, NPEICTAaBICHUNH O 3]10pOBOM
o0pase U3HU M OepekHbIM OTHOLICHHEM K OKpyXkarwmeil mpupoaHoil cpene. Ilostomy Hapsay c
U3Y4YEHHEM 00I11e0MOIOTHYECKIX TEOPHI, a TAK)KE 3HAHUM O CTPOCHUH JKUBBIX CHCTEM Pa3HOT0 paHra
U CYUIHOCTHM OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOIECCOB B Mporpamme IO OWOJOTMM YIEIEHO
BHUMAaHHE HMCIIOJIb30BAHHIO MTOJyYSHHBIX 3HAHWHA B MIOBCEIHEBHOW JKU3HU ISl PEIICHHS TIPUKIIATHBIX
3ajay, B TOM YHMCIIe: NPOQHIAKTUKN HACIEeICTBEHHbBIX 3a00J€BaHUN 4eJI0BEKa, MEIMKO-TEeHETUYECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMsI SKOJOTHYECKH L€IecO00pa3HOro MOBEACHHUS B OKpYXKarolei
MIPUPOJHON cCpelle, aHaluu3a BIUSHUS XO3AWCTBEHHOM JEATEIBbHOCTH YEJIOBEKA Ha COCTOSHHE
MPUPOJHBIX M HMCKYCCTBEHHBIX DKOCHUCTEM. YCHJICHWE BHUMAHHWS K TPUKJIAIHOW HAIPaBICHHOCTH
yuebHoro mnpenmera «bHOJOrHS» NPOAUKTOBAHO HEOOXOAWMOCTBIO OOECIEeYeHUs YCIOBUM s
pelieHusl OAHOM M3 aKTyaJlbHBIX 3a7ay IIKOJBHOTO OMOJOTHYECKOro o00pa3oBaHus, KOTOpas
npenmnosaraer (GOpMUPOBaHHE Yy OOy4aroOUIMXCs CHOCOOHOCTH aJanTUpPOBAaThCS K W3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.

buonoruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHMsS 3aHUMaeT BaxHoe Mecto. OHa
obecrieunBaeT GOpMHUPOBAHKE Y O0yUAIOIIUXCS TPEACTABICHUN O HAyYHON KapTHHE MHUPA, pacIIupseT
1 00001IaeT 3HaHUs O )KUBOW IpUpOJE, €€ OTIMUYUTEIbHBIX MPU3HAKaX — YPOBHEBOM OpraHM3aliu U
SBOJIIOLIMM, CO3JAET YCIOBUS [UIS: TIO3HAHUS 3aKOHOB JKMBOW TMPUPOIBL, (OPMUPOBAHUS
(YHKIMOHATIBHON IPaMOTHOCTH, HABBIKOB 3/I0POBOTO U 0€30MacHOro o0pasa >KM3HH, SKOJIOTHIECKOTO
MBIIUICHHS], IEHHOCTHOTO OTHOIICHUS K )KUBOM MPUPOJIEC U YETOBEKY.

Bonbiioe 3HaueHne OMONOTHS MMEET TakXKe ISl PelIeHHs] BOCIUTATENbHBIX U Pa3BUBAIOLINX
3a/ady  cpeAHero oO0mero oO0pa3oBaHUs, CcolUaIu3auu oOydaromuxcs. M3ydeHue Owmosioruu
obecrieynBaeT ycnoBHs JUII  (OPMHPOBAHUS  WHTEIUIEKTYaJbHBIX, KOMMYHUKALMOHHBIX U
MH(POPMALIMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIBTYpBI, CIIOCOOCTBYET MHTETPALlMM OMOJIOTHYECKUX



3HAHUN C TPEJACTABICHUSMHU W3 JPYruX Y4eOHBIX NPEIMETOB, B YAaCTHOCTH, (DU3UKH, XUMUU U
reorpadun. Ha3zBaHHbIC MONOXKEHUS O MPEIHA3HAYCHUH Y9eOHOTro npeaMera «bHoIorus» cocTaBmiv
OCHOBY [UIsl OIpEICICHHs] TOAXOJO0B K OTOOpY © CTPYKTYPHPOBAHUIO €ro COJepKaHus,
MPEACTABICHHOTO B IPOTPaMMe 10 OHMOJIOTHH.

Ot60op coxepkanust yuyeOHOro mnpeamera «buosorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUH  KYIbTYPOCOOOPA3HOTO TOIXO0Ja, B COOTBETCTBUHM C KOTOPHIM OOYYAIOUIUECS JOJKHBI
OCBOWTH 3HAHMS M YyMEHHUSA, 3HAUYMMBbIe s (opMHUpOBaHUS OOIIEH KYJNBTYpHI, OINPEACISIONNE
aJIcKBaTHOE TIOBEJICHUE YEJIOBEKAa B OKPYKAWOIIEH MNPUPOJHON cpene, BOCTpeOOBaHHBIC B
MOBCETHEBHON U3HM M TMPAKTHYECKOW neareabHOCcTH. Oco0oe MeCcTo B 3TOM cHUCTEMe 3HaHWM
3aHMMAIOT JJIEMEHTHI COJICPIKAHUS, KOTOPBIE CIIy>)KaT OCHOBOH JJisi ((OPMUPOBAHHUSI PEACTABICHUIN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa M LEHHOCTHBIX OPUEHTALUSIX JIMYHOCTH,
CHOCOOCTBYIONINX I'YMaHU3AlUK OMOJIOTHYECKOT0 00pa30BaHUsI.

CtpykTypupoBaHHe coAepKaHHMS yueOHOro Marepuaga B MporpaMme M0 OHOJIOTUHU
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAUCHHUS 3HAHUM 00 OTIIMYUTEIBHBIX OCOOCHHOCTSIX YKHUBOU
MIPUPOJIBI, O €€ YPOBHEBOH OpraHHU3AIMK M 3BOJIONUH. B COOTBETCTBUU C 3TUM B CTPYKTYpE y4eOHOTO
npenMera «buonorus» BBIIENEHBI CIEAYIOUINE coaep)KarenbHble NUHUU: «buonorus kak Hayka.
Metoasl HaydyHoro mo3HaHus», «Kierka kak Ouonormyeckas cucreMay, «OpraHusMm Kak
Oomosorndeckas cucreMay, «CrucreMa W MHOTOOOpa3sue OPraHMYECKOTO MUPA», «IBOIIONMUS KHUBOU
MPUPOJIBIY, «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp wusywyenuss yuebHoro mnpenmera «buonmorus» Ha 0a30BOM YpPOBHE — OBJIAJICHUE
O0OyYaIoIUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHM3alliH >KUBBIX CHUCTEM Pa3HOTO
paHra u npuoOpeTeHrne YMEHUN HCTOJb30BaTh 9TH 3HAHUS JIJISI TPAMOTHBIX JCHCTBUN B OTHOIIEHUU
00BEKTOB JKUBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX JKU3HEHHBIX MPOOIIEM.

Hoctuxenne 1end wu3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM  YpOBHE
o0ecrneunBaeTcs peleHueM CIeAYyoNInX 3a1ay:

OCBOCHHE OOYYaIOIIUMHCS CUCTEMBbl 3HAHUN O OHMOJOTUYECKHX TEOpPHUAX, YUCHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYXKAIIMX OCHOBOM it (hOpMUPOBAHUS TIPEICTABICHUNA O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJIaX HAay4yHOTO MO3HAHUS, CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX JKMBBIX CHCTEM PAa3HOTO YPOBHS OpraHMU3AllMH, BBIAAIOMIUXCS OTKPBITHSIX U
COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre Yy OOYyYarONIUXCS TO3HABATENBHBIX, WHTEIUICKTYAIBHBIX ¥ TBOPUYECKHX
CIOCOOHOCTEH B Mpoliecce aHaIM3a JAHHBIX O MYTSIX Pa3BUTHUS B OMOJOTHH HAyYHBIX B3TJISA0B, UACH U
MOAXOJ0B K U3YUEHHIO KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3AlINM;

CTAHOBJICHHE Yy OOydarommxcs o0meld KynbTyphbl, (YHKIIMOHAILHONW TPaAaMOTHOCTH, Pa3BUTHE
YyMEHUU OOBSCHATh W OIICHUBATH SIBICHHS OKPYXKAIOIIETO MHUpa XWUBOW MPUPOJLI HA OCHOBAaHUHU
3HAHUU U OTBITA, TONYYEHHBIX MPU U3YUYEHUU OMOIOTHUH;

(dbopMupoBaHHe Yy 00YJarOIIUXCS YMEHUH HILTIOCTPUPOBATh 3HAUCHHE OMOIOTUYECKUX 3HAHUH B
MPAKTUYECKOW JIESITEIIbHOCTH 4YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH |
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH TO3HAHHUS YETOBEKOM IKHUBOW TPHUPOJIBI,
HE0OX0IUMOCTH OEpe’KHOTO OTHOIICHUS K HEH, COONIOACHHUS 3TUYSCKUX HOPM TP MPOBEACHUU
OMOJIOTMYECKNX MCCICIOBAHNM;

OCO3HaHUE IIEHHOCTH OWOJOTWYECKUX 3HAHWN I TIOBBIIICHUS YPOBHSA OSKOJOTHYECKOM
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,



NPUMEHEHHE TPHOOPETEHHBIX 3HAHUH M YMEHHWA B TIOBCEAHEBHOW JKWU3HU Ui OIICHKH
MOCJICAICTBUI CBOCH JEATEILHOCTH 10 OTHOIICHHIO K OKPYXKAIOIIEH cpesie, COOCTBEHHOMY 3JI0POBBIO,
00oCHOBaHUE U cOOMIOIEHUE Mep MPODUITAKTUKY 3a00I€BaHUH.

B cucreme cpennero o6miero obOpasoBanus «buonorus», u3ydaemas Ha 0a30BOM YpOBHE,
SBIISICTCS  00S3aTENIbHBIM ~ YY€OHBIM IPEIMETOM, BXOJSIIMM B COCTaB IPEIMETHOH 00JacTu
«EcTecTBeHHO-HAYYHBIC TTPEIMETHIY.

s u3ydenusi Ouosiorud Ha 0a30BOM ypOBHE CpEAHEro o0Iero odpa3zoBaHUs OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 vaca (1 yac B Hezerro).



COJEPKAHUE OBbYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodmueii, 3TUKON, ICTETUKONM U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUY COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucreMa OMOJI0rH4YecKUX HayK.

MeTo1p1 TO3HAHUS KUBOM MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. apsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmue! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPA3IUYHBIX METOJOB MPU H3YYECHUHU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpolicTBa OumocucTteM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJIALHUOHHO-BUIOBOM,
9KOCHCTEMHBIN (OMOTe€OICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuublt u cxembl: «OCHOBHBIC TPU3HAKH JKU3HU», «YPOBHH OpraHU3alUU KUBOK
IPUPOJIBI».

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yeckue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMM BOJABl U MHUHEpPAIBHBIX BewlecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIKOB. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOH
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas  cnenuduuHocTh. Kodepmentsl. Butammubl.  Otrauuus  (GepMeHTOB  OT
HEOPraHUYECKUX KaTaJINn3aTOPOB.

VYrieBoapl: MOHOCaxapubl (TJIFOKO3a, pudo3a U 1e30KCupudo03a), Aucaxapuiasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodpmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JUMHA0B Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u

(GyHKIHIH.



[utomoruss — Hayka o kjeTke. KietouHas Teopusi — mpuMep B3aUMOJCUCTBUS WU U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas sxuBasi cucrema. OOmie Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oenka.

Tunsel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
pokapuoTnyeckoil kiueTku. Kinertounas crenka 6akrepuil. CTpoeHHE 3YKapuOTHUECKOHN KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranonasl kietku: IIIC, anmapar 'onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUM, IMiacTuibl. lIpomcxoxneHne MHUTOXOHAPUM U IUIACTH.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMJIOB KIETKU. BritoueHusl.

SAnpo — peryasaTopHblil HeHTp KiaeTku. CTpoeHue aapa: sjuepHas 000I04Ka, Kapuora3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XMUMHUYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne hepmenTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KJIeTKn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOU KIEeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIUunuasn.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE MJisi NPOBEICHUS HAOIIOJICHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHMS KIETOK pacTE€HHWH, *XMBOTHBIX MU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJIAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonusma. Ponb
3aKOHOB COXPaHEHHUs BEILECTB M SHEPTrUU B IOHUMaHUU MeTadon3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbiid. Pons depmeHToB B 00MeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakuuu doTtocuHTesA.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BriusHue ycioBuit
cpelbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3Haue€HHE XEMOCHHTE3a JUIs >KU3HHU Ha
3emite.

DHepreTuyecknidi OoOMEH B  KJeTKe. PacmieruieHne  BEImIECTB,  BBIACIECHHE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTalbl JHepreTuyeckoro oomena. I nukonus. bpoxxenue u



ero Buabl. KucinopogHoe  OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmupoBanre. IPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JHK. Peanumzanus
reHeTH4YeCKON mHpOopManuu B KiIETKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblid cunte3 PHK. Tpancusius — 6uocuHTe3 Oenka. Drtanbl TpaHcaanuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. HMcropus otkpeitus Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHoeduinTa yenoBeka

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpHUNIMS, peBEpTa’a H HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHUs BUPYCHBIX 3a00ICBaAHHIA.
JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmumer u cxembl:  «Tunmbl  muTaHus», «Metabomu3sm»,  «MHUTOXOHAPUSY,
«QHepretuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  konm», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K1 Bupyca CIIMJla, Oaktepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moaenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounelii 1uki, wiav KU3HEHHBIM LUk kieTtku. Wurtepdaza u muto3. Ilpoueccel,
npoTekaromue B uHTEpdaze. Permmmkamms — peakuuss marpuuHoro cuute3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
HaOopbl. Xpomatuasl. LluTonoruueckre OCHOBBI Pa3MHOKEHHSI U UHIUBUAYATbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne wnetkn — muto3. Cramum mwurtosa. [Iporeccel, mpoucxonsdiue Ha pasHBIX
CTaAusAX MUTO3a. buonorndyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

®opMbl  pa3MHOKEHMsI OpraHM3MOB: Oecrosioe | TojoBoe. Buasl  6ecrnonoro
Pa3MHOKEHHUSI: JICJICHHE HaJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIeKLIUH.

[TooBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOIOTO.

Meiio3. Craguu meiosza. I[lporeccel, mpoucxossime Ha cragusax Mmenosa. [loBeneHue
xpomocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIci ¥ 3HaYEHUE MEH03a.

["ameTorenes — mporecc 00pa30BaHUs MOJOBBIX KIETOK Y KHBOTHBIX. [10IOBBIE *kKene3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHE M pPa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CrepMaTo30u,
AWLIeKJIeTKa) — clepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHS SHIEKIETOK U
cnepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPUOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX KHUBOTHBIX: JIPOOJEHHE, TacTPyJIsIus,
opranorene3. [loctaomOproHanbHOE pa3BUTHE. THIBI TOCTIMOPHUOHATHHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (TIMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazsutne pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTaINU
pa3BUTHSL.

JdemoHcTpaumuu:



Tabmuip! u cxembl: «DOpMBbI pa3MHOKEHHUS OPTaHU3MOBY, «/IBOWHOE OTIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKU
Oaktepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpOeHHE XPOMOCOMBD», «KIETOUYHBIM LUK,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «lIpsmoe u Henpsimoe pa3BUTHE», «I'amMeTorenes y
MJIEKONUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaJUN OHTOIECHE3A).

OOGopynoBaHue: MHKPOCKOI, MUKponpenaparbl «CrnepMaTo30MAbl MIIEKOIHUTAIOLIETOY,
«Siueknerka muekonuTaromero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moenb-anukamnus «Jlenenue knetkn», moaens JIHK, Mmoaens metadazHoit XpOMOCOMBL.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

Jlaboparopuas padora Ne 3. «HabmogeHne MuTo3a B KIETKAaX KOHYHMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKPOIpEIapaTax.

Jlaboparopuas pabota Ne 4. «3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieicTBEHHOCTbh M H3MEHYNBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropuss pa3BuThs TreHETHMKH. Poib OUTOIOrMM U
SMOPHUOJIOTHH B CTAHOBIICHUH T€HETUKU. BKiam poccuiickux u 3apyO0eKHBIX YYEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPHUIONIOTUYECKUH, LUTOTeHETHYECKH, MOJEKYISIpPHO-
reHetTudeckuii). OCHOBHBIE T€HETUYECKHE MTOHATHUS. | eHeTHYecKkass CHMBOJIMKA, UCIIOb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HAcJeAOBaHWS  INPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MounorubpunHoe cKkpelBaHue. 3aKoH eIMH0-00pa3us ruOpuI0B repBoro nokosnenus. [Ipasuno
JTOMUHUPOBAHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorel ramer. [lomHoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpunHoe cKpeniuBaHue. 3aKOH  HE3aBUCHMOIO  HACIEIOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUA. AHAIM3UPYIOLIEe CKpellMBaHUE.
Hcrnonbp3oBaHne aHATU3UPYIOLIETO CKPEIMBAHMS IJIs1 ONIPEICTICHUs TEHOTHUITA OCOOH.

CuenneHHoe HacieoBaHue mpusHakoB. PaGora T. Moprana no cUEIVIEHHOMY
HacJe10BaHHI0 TeHoB. HapylleHue clenyieHnsi TeHOB B pe3yiIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPHS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

['eneruka mona. XpoMOCOMHOE OIpe/ieleHHe 10J1a. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omorameTHpie W reTeporaMeTHbie OpraHuW3Mbl. HaciemoBaHue TPU3HAKOB, CIEIJICHHBIX C
IOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleICTBeHHas. Poiib cpesbl
B HEHACIEJCTBEHHONW W3MEHUYMBOCTHU. XapaKTEPUCTHUKA MOIU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuanvonsslii psa u BapuanuoHHas kpuas. Hopma peaknnu npusHaka. KonmnuecTBeHHbIE U
KaueCTBEHHBIE MPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOANU(PUKAIIMOHHONW U3MEHYMBOCTH.

HacnencTBenHas, Wiy reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u MONOBOM mpolecc — OCHOBA KOMOMHATMBHONW WM3MEHUMBOCTH. MyTallMOHHAs
n3MeHYNBOCTh. Kiaccudukanus wmyranuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
NPUYMHBI MyTaluil. MyTtareHHbsie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3MenunBocty H. . BaBuiosa.

BresinepHas HacneCTBEHHOCTh U U3BMEHUHUBOCTb.

I'enetnka uyenoBeka. Kapuwotun dyenoBeka. OCHOBHBIE METOJbl T€HETHUKH YEJIOBEKA:
TreHealOTUYeCKUl, OJIM3HENOBbIM, ITUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISIpPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelIeHUEe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHUPOBAHUE,
TeHOTHIHUPOBaHKUE, B ToM yucie ¢ nomompio [1[P-anamm3a. HacnencrBennsie 3aboseBaHus
yelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HAclHeACTBEHHOM MpPeapacroyioKEHHOCTHIO,
XpoMocomMHBIe Ooisie3Hu. ComaThdeckue © TeHepaThuBHbIE MyTanuu. CTBOJOBBIC KIIETKH.



[TpunHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKN U JICUEHUSI T€HETHYECKUX
Oone3Held. MeaMKO-TEeHETUYEeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEAWULMHCKOW TE€HETHKH B
NPEOTBPALICHUN U JICYEHUH TeHETUYECKUX 3a00JIeBaHU YeTI0BEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmuubl 1 cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE W €r0 IUTOI€HETHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpuanoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUSI,
«Mero3y, «B3anmMoneicTBUE ajielIbHbIX T€HOBY, «['eHeTuuecKrne KapThl PaCTEHUM, JKUBOTHBIX
U yeloBekay, «l'eHeTuka mojay, «3aKOHOMEPHOCTH HACJIEIOBAaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKUBOTHBIX», «Buuael wusMeHunBoctu», «MoaudukannoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-akropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHas
WU3MEHUYUBOCTbY.

Ob6opynoBanue: MoAenU-amIUIMKanuu «MoHoruOpuaHoe CcKpemuBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «J{po3oduna» (Hopma, myranuu (Gopmbl KPbUIbEB U OKPACKU Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3ynbpTaToB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3ydeHre MOAU(PUKAITMOHHON U3MEHYHBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyrtamuii 'y Jpo3oduibsl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padorta Ne 2. «CocTaBieHUE U aHAIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U IpoLecC. 3apoKICHHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBuioBa 0 IeHTpax MNPOUCXOXKICHHS M MHOrooOpas3us KyJIbTYPHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOJbl CeNeKIUU. MacCcoBbli U MHIAMBUAYAIbHBI OTOOPHI B CEIEKLUU
pacTteHui n >kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoacTBEHHOE CKpelMBaHe — MHOPUIMHT.
Uucras nuHusA. CkpemuBaHMe YHUCTBHIX JWHUK. ['ereposuc, wnm ruOpuIHAsS —CHIIA.
Hepoacteennoe ckpemmuBanue — ayrOpuauHr. OtnanéHHas rulOpuamzanus U e€ yCIexwu.
NcKyCCTBEHHBIN MyTareHe3 W TMOJYyYECHHE MOJIUIIOUIOB. JOCTMIKEHHS CEJIEKUMH PACTEHUI,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

brorexHonoruss Kak OTpacib NPOM3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3JaHUA
pexomOunantHoil JIHK um Tpancrensnsix opranusmoB. Kiierounas wunxkenepus. Kiierounsle
KyJIbTYypbl. MUKpPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHHi. KiioHnpoBaHue BHICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M ITHUeckue mpodiembl. MO —
TFeHEeTUYECKU MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JemoHCTpauu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®. IBaHOB.

Tabmuiel U cxeMmbl: kKapta «L[eHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usl KyIbTYpPHBIX
pacteHuit», «Ilopoabl JOMalIHUX >XKMUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHu», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWBanoBay, «[lomumnonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TEHOB, XpPOMOCOM.



OO0opynoBaHue: MYJISKU IUIOAOB U KOPHEIUIOAOB TUKUX (OPM M KYJIbTYPHBIX COPTOB
pacrenuii, repbapuii «CeabCKOX0351iICTBEHHBIE PACTEHUS».

JlabopaTopHblie U IpakTHYecKHUe padoThI:

Okckypenss «OCHOBHBIE METOJbl U JTOCTM)KEHUS CEJIEKLIMH PAacTeHUM M >KMBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
X03SUCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIH HAYYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. 3aKOHOMEPHOCTH PA3BUTHS YKUBON NPUPOIbI. JBOJIOIIUOHHOE YUeHHE

Pa3zButne Owosiormu B JAOJApPBHHOBCKHM mepuoa. [ ocmoJjcTBO B Hayke
NpeACTaBICHUH 00 «W3HAYAJIbHOW II€JIECOOOPa3sHOCTH» W HEU3MEHHOCTH YKHBOU
npupoabl. Padorsr K. JIMHHEesT mo cHcCTeMaTHKE PacCTCHUMW U XUBOTHBIX.
DOBoawunuonHas teopusa XK. b. Jlamapka.

Teopuss Y. JlapBuHa O OPOUCXOXKICHUHU BHJIOB ITyTEMECTECTBEHHOro oOTOOpa.
[Ipennockuikn  BO3HUKHOBeHHs yueHus Y. JlapBuHA: JOCTHOKEHHsST B 00JlacTH
€CTECTBCHHBIX HAYK, dKCIIeAUITMOHHBIN MaTepuall U. Jlapsuna. Yuenue Y. Jlapsuna o0
HMCKYCCTBEHHOM OTOODE.

VYuenue Y. JlapBuHa 0 ecTecTBEHHOM OTOOpe. Bum — aiieMeHTapHast SBOJTIOIMOHHAS
enuHuIa. BceoOias mHAWBUAYyalbHAs W3MEHYHMBOCTh M H30BITOYHAS YHCICHHOCTH
nmoromMcTBa. bopr0a 3a CylecTBOBaHHE M €CTECTBEHHBIM OTOOp. BU Kak reHeTH4YecKH
W30JIMPOBaHHAsI CHUCTEMa; PENPOAYKTHBHAs  H30JSLMSI U €€  MEXaHU3MBI.
[TonmynssumoHHass CTPyKTypa BHIQ; IKOJOTHUYECKHME UM T€HETHUYECKHUE XAPAKTEPUCTUKU
nonynsuui. [lomynsiumst — 3JeMeHTapHass 3BOJIOLMOHHAs eauHuua. Ilytu wu
CKOPOCTh BU000pa30BaHusI; reorpauuecKoe U SIKOJIOTHYSCKOE BUI000pa30BaHHE.

[Tprcrioco0IeHHOCTh OPraHU3MOB K YCJIOBHSIM BHEIIIHEH Cpebl KaK pe3yibTaT JSHCTBUS
ecTecTBeHHOro ordopa. IIpucrnocoburenbHbple OCOOEHHOCTH CTPOCHHS, OKPACKH Tejla U
MOBEJICHMS )KUBOTHBIX. 3a00Ta 0 moToMcTBe. PU3NOJIOTHYECKUE aJanTaliH.

Jlaboparophast pabota Ne 1 «/3ydeHne W3MEHUMBOCTH, KPUTEPUEB BUA, PE3YJIbTaTOB HCKYCCTBEHHOTO
otOopa»

Jlaboparophas padota Ne2 o teme «/3ydeHue npucnocoOJeHHOCTH OPraHU3MOB K cpelie OOUTaHMSDY

KonrtponbHas pabora Ne 1 mo Teme «3aKOHOMEPHOCTH Pa3BUTHS >KUBOM HPUPOIBL. DBOJIOLHMOHHOE
y4eHHUE»

Tema 2. MaKpo3BOJIIOUMA

I'maBHBIE HaAmpaBJICHUS JBOJIFOIIMOHHOIO Mpollecca. bruomorudeckuit mporpecc u
ouosormueckuii perpecc (A. H. CeseprioB). Ilytm mocTmkeHUsS OHOJIOTMYECKOTO
nporpecca. OCHOBHBIC  3aKOHOMEPHOCTH  DBOJIIOIHH: JOUBCPICHIIHS,
KOHBCPIrcHUMA, IapajljiCJIn3M, IIpaBujia 39BOJIFOIHUHA I'PYIIIT OPraHU3MOB.

Pe3ynbraTrhl 3BOMIOIWK: MHOTrooOpa3We BHJIOB, OpraHHYecKas IeJIecOOOpa3HOCTh,
MMOCTENEHHOE YCIOKHEHUE OpraHu3aIliu.

Tema 3. PazBurTHe ;KU3HHU HA 3eM.ie

Pa3BuTne XU3HU Ha 3eMJI€ B apXehCKyI0 U NpOTEepOo30MCcKyto 3phbl. [lepBrie cienbt
k3o Ha 3emute. IlosiBaenme Bceex COBPCMCHHBIX THUIIOB 0€eCrO3BOHOYHBIX
)KUBOTHBIX. IlepBble xXopmoBbie. OcCHOBHBIE apoMoOp(O3bl KUBBIX OPraHU3MOB.
Pa3zBuTne xu3HM Ha 3emiie B Naneo3ouckyro 23py. llosBinenwme u sBoIMOLUA



CYXONYTHBIX pacTeHUU. Pa3BuUTHE KU3HM Ha 3€MJIE B ME3030MCKYIO 3py. Pa3zBurne
JKU3HU Ha 3€MJIE B KAMHO30MCKYIO 3pY.

Tema 4. [IpoucxoxaeHue 4ejioBeKa

I[Tonoxxenue dYeIoOBEKa B CHCTEME >KHMBOTHOro wMupa. IIpu3Haku W CBOWMCTBa
YeJIOBEKa B )KMBOU MPHUPOJIC, OTIPEACIISIONINE €T0 CUCTEMAaTHIYSCKOE MOJIOKSCHHE.

Craguu »BodONMKU 4eiaoBeKka. CBOMCTBA 4YelOBEKa KaK OHOJIOTHYECKOTO BHJIA.
Packl. AHTHHay4YHAasI CyIITHOCTh pacu3Ma.

KonTponbHas padora Ne2 1mo teMe «DBOJIIOIMS >KUBOI'O MHPa Ha 3eMIIe)

Tema S. buocgepa, ee cTpykTypa 1 PyHKIHUH

buocdepa — xuBas o6osouka mianersl. Ctpykrypa 6mocdepsl. KomnonenTsr 6nochepsi:
JKHBOE BEIIECTBO, BUIOBOW COCTaB, pa3HooOpa3ue W BKjIaJa B OMomaccy; OMOKOCHOE U
kocHoe BerecTBo 6nocdepsl (b. Y. Bepraackuii). Kpyropopot BemecTB B pupoe.

Tema 6. JKu3ub B coodmiecrsax. OCHOBEI DKOJIOTHH

EcTecTBennblie COO6H.[€CTBa KHNBBIX OpraHnu3MoB. BI/IOFeOHeHO3H. KomMmmnoHeHTHI
6I/IOFGOH6H030BZ npoaAyOCHTbI, KOHCYMCHTLI, pCAYLCHTHI. buoneno3sl: BUugoBOC pa3Hoo6pa3He,
IIJIOTHOCTD HOHy.]'ISII.[PIfI, ouomacca.

AbGuoTtnueckue GakTopsl cpeabl. Posib TeMIiepaTypbl, OCBEIICHHOCTH, BIQYKHOCTH U JIPYTUX
(GaKkTOpOB B IKU3HEACATEIBHOCTH CO00IIecTB. MHTEHCUBHOCTh JIEHCTBUsA (DakTopa cpeisl;
orpaHuYMBaOIIMK (akTop. B3aumonericTBue (akTOPOB Cpeibl, NpeAeibl BBIHOCIUBOCTH.
buotnueckue daktopsl cpensl. Llenu U cetn muTaHUsA. DKOJOTHUYECKHUE TTHPAMHIBI: YHCEI,
ounomaccel, 3Hepruu. CmeHa OuoreHo30B. [IpudyuHBI cMEHBI OHMOIIEHO30B; (OPMHUPOBAHUE
HOBBIX COOOIIECTB.

@opMbl B3aMMOOTHOILIEHUNA MeXJy opraHusmamu. [1o3uTHUBHBIE OTHOIIEHUS — CHUMOMO3:
MyTyalau3M, Koomneparusi, KOMMEHCAIU3M. AHTUOMOTHYECKHE OTHOILIEHHUS: XHUIIHUYECTBO,
napa3uTu3M, KOHKypeHusa. HeiTpanbHble OTHOIIEHUS] — HEUTPAIU3M.

[paxTuueckue u 1a0OpaTopHbIe PabOTHI

CocraBieHue cxeM Iepefayd BELIECTB U SHEpruu(Leneid NuTaHus).

N3ydyeHrne ¥ ONUCaHHE DKOCUCTEMBI CBOCH MECTHOCTH, BBISBJIICHUE THUIIOB B3aUMOJEHUCTBUS
pPa3HBIX BUJIOB B JAHHON DKOCUCTEME.

JlabopaTopHas padota Ne3 «CocraBineHre cXeM Nepeaad BEIecTB U SHEPTuH (LIenel ITUTaHus )»
[MpakTrueckas pabora «l3ydueHHe M ONMCAHUE DKOCHUCTEMBI CBOCH MECTHOCTH, BBISBICHHUE THIIOB
B3aMMO/JIEHCTBUS Pa3HbIX BUJIOB B JIAHHOW 3KOCUCTEME.

Konrtponpnas padora Ne3 no Teme «OKusHb B cooOmmecTBax. OCHOBBI 9KOJIOT UK

Tema 7. buocdepa u yenosek. Hoocdepa

[TpuponHbIe pecypchl U UX UCIOJIb30BAHMUE.

AnTporioreHHbie  (pakTOphl BO3IECUCTBHS Ha OWOIEHO3BI (POJIb YeJIOBEKa B IIPUPOJIC);
MOCTEACTBUSA  XO3AUCTBEHHOW  JCATEIHPHOCTH  4YejoBeKka. I[IpoOmeMbl  parMoHaIbHOTO
MIPUPOJIOTIOIB30BAHUS, OXPAHbl MIPUPOJIBL: 3alUTa OT 3arpSA3HEHUN, COXpAHEHHUE ITATOHOB U
MaMATHUKOB MPUPOJIbI, 0OecTiedeHre TPUPOTHBIMU PECypCaMy HaceIeHUs TIIaHETHI.

JleMoHCTpalus KapT 3ar0BEIHbIX TEPPUTOPUI HALLIEH CTPAHBI.
Wrorosas koHTpOBHAS paboTa

Tema 8. Buonuka

Hcnonp30BaHue B XO3AMCTBEHHOM [I€STEILHOCTH 4YeJOBEKa IPUHOHUIIOB OpraHu3anuu
paCTCHI/Iﬁ " )KUBOTHBIX. (I)OpMBI JKHUBOI'0 B MPpUPOJAC U UX MPOMBIIIJIICHHBIC aHAJIOT'A.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'HN
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pEe3yJIbTaTOB OCBOCHMS HpeaMera «buosorus» BblIEIEHBI
CICMYIOIIME COCTaBIAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCHUMCKON  TIpaKJaHCKOU
WJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BHUTHIO, CAMOCTOSITEILHOCTH M CaMOONPEACIICHUIO,
HAIUYUE MOTHBAIMM K OOy4YeHUI0 OWOJIOTHH, LeJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpucCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JImuaOCTHBIC pe3yibTaTbl OCBOCHUS IMPEAMCTA «bnonorusy JOCTUTI'alOTCA B CIAHWHCTBC
y‘IG6HOﬁ M BOCIHUTATEIBHOH ACATCIIBHOCTH B COOTBCTCTBHUU C TPaAWIIMOHHBIMHU pOCCHfICKHMH
COLMOKYJBbTYPHBIMU, UCTOPUUYECKUMH U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, NPUHIATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIMO3HAHUS,
CaMOBOCITMUTAHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHGI\/'I MNo3nnuu JIMYHOCTH, IMAaTpUOTU3MA,
YBaXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEIOBEKY TPyZAa U CTapLIEMY ITOKOJECHHUIO, B3aMMHOIO
YBaXEHHS, OEpPEe)KHOTO  OTHOIIGHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaAULUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaoCTHBIC PE3YyIbTAaTbl OCBOCHUSA y‘-I€6HOFO npeamera «buoorus AOJIKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHUEHTALMH, IO3UTUBHBIX BHYTPEHHMX
yOeXACHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  OOIIecTBa,
paCiupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLECCE pCaln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCITATATEIBHOMN JCATCIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIMU  OOYYaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H 065[33HHOCT6171, YBAXXCHHUEC 3aKOHA U
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUU YIEOHBIX MPOCKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3MIMIO IO OTHOWICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTHIBATDH B CBOUX ,Z[Gf/iCTBHSIX HGOGXOI[I/IMOCTB KOHCTPYKTUBHOI'O
B3aUMO/JICHCTBUS JIIOJIEH ¢ pa3HBIMU YOCKJICHUSAMHU, KYIbTYPHBIMU IIECHHOCTSIMU M COLMAIbHBIM
MTOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTHIECKOTO COACPIKAHMS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe]] PonmHOMN, ropmoctu 3a CBOM Kpail, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOUYasl ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 3J0POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro odpasa *KU3HU (370pOBOE MHUTAHUE,
COOJTI0/ICHNE TUTUEHWYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEXXHUM 3aHSATHUN M OTHbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3/IOPOBBIO M )KU3HU JTFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPYI0I00ue;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON Y COLMAIIbHON HAIIPABJIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TAaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHOM AEITeIbHOCTH, YMEHHE COBEPILIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTrn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIAHbI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyIbTYphl: MPHOOpETEHHE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIEel CpeIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIONIb30BaTh MPHOOpETaeMble NPU U3yYCHUH OMOJOTHU 3HAHUS U YMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE NIEHCTBHH, NMPUHOCALINX BpeI OKPY)KAIOLIEH NPUPOJHON cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
NENCTBUI U MIPeIOTBPALLATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITETPHOCTH ~ OKOJIOTUYECKOH  HAlpaBIEHHOCTH, YMEHHS pPYKOBOJCTBOBAThCS HMMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
NPaKTUYECKOH 1eATENbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHHE S3BIKOBOW M YATATEIBCKOU KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaK O eIWHCTBE TNPUPOABI, UYelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEH ¥ PEeIICHUH POOIeM COXPaHEHHSI IPHUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHUs
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarp pecypcHbe TpoOIeMbl Pa3BUTHsI YEIOBEUECTBA, TIOMCKA ITyTeH BBIXO/A U3 TI00ATBHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecrieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LIEJSX MOBBIMICHUS 00
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, KaK COCTaBHOHW 4YacTH (yHKIMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCMOJb30BaTh IMOJlydaeMble 3HAHUS I aHaiu3a U OOBSICHEHUS SABICHUN
OKPYKAIoIIero MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUSA IS PELICHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS yuyeOHOro mpeamera «buoorusy BKIIOYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOIIUXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenr(uKy METOAOB IMO3HAHMS, HUCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHME, IpPOILecC, CHUCTeMa, HAayuHbId (DaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (103HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukaiuu, 0000IEHHUs), PacKpbIBaTh CMBICI OHMOJIOTHYECKHUX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATHUSAMU);

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTH C IIOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHSTHUSI JUIsl 0ObsACHEHUs (AKTOB M SIBICHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JETyKTHBHbIE, IO aHAJOTHH),
BBISBIISITh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B pacCMaTpUBAEMbIX SIBICHUAX, (POpMyTUpOBaTh
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHIeHMs TPOOJIEMbl C YUETOM aHA/IM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTepHUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBaTh M BBINOJHATE pabOTy B YCIOBUSX pPEATbHOIO, BHUPTYaJIBHOTO U
KOMOMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIAJICTh HaBbIKAMHU y4eOHO-MCCIEI0BATENbCKON U NMPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
paspenieHust npoodsieM, CIOCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TIOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh PAa3JIUYHble BUIBl ACATEIBHOCTH II0 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalnu, Npeodpa3oBaHUI0 U IMPUMEHEHHUIO B YYEOHBIX CUTYalUsX, B TOM 4YHUCIE IPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHOU IEATEIBLHOCTH U
KU3HEHHBIX CHUTYalUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
rUNoTe3y e€ pelleHHs, HaXOAWUTh apryMEHThl JUId JOKa3aTelbCTBA CBOUX YTBEP)KICHHH,
3aJ]aBaTh apaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TOJIYYEHHbIE B XOJ€ pEUICHMs 3aJauyd pe3yibTaTbl, KPUTHUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1IEJICHANPABICHHBIN MOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JeMCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTb 3HAHUS B  I[IO3HABAaTEIbHYI0 U  IPAKTUYECKYIO obsactu
KHU3HEIEeATEIIbHOCTH;

yYMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HWJEH, NpEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabdoTa ¢ uHpopMaLueii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3HpOBaThb WH(GOPMALMIO PA3JIMYHBIX BUIOB U (popM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

UCIIOJIb30BaTh HAY4YHBIN $3bIK B KauecTBE CpeACTBa NpH paboTe C OHOJOTHYEeCKOU
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHKAIIUK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY OOCYXTaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEICTBA OOLIEHMs, MOHUMATh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH MIEPETOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JPYTuX JOAEH, NPOSIBIATh YBAXXUTEIbHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIAaraTh CBOIO TOYKY 3pPEHHSl C HCIOJIBb30BAHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUST TPYIIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)K/I0TO WiIeHA KOJUIEKTHBA;

NPUHUMATh IeJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATH W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpefeisTh poJid € y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKIOTO YYaCTHHUKA KOMaHJbI B OOLINI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETHYECKOE TIOBEACHHWE B PA3UYHBIX CHUTYaIHsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAJIbLHBIMH Pery/IsTHBHBIMM el CTBHSIMU:

1) camoopranu3amms:

UCTIOJIB30BaTh OMOJIOTHUYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JNeMCTBUAX M IMOCTYNKaX MO OTHOIIEHHIO K KMBOH NPUPOJE, CBOEMY 3/10pPOBBI0 U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENBHYIO ACSTEIBHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHHS MPOOIEMbI ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeNlaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PEIICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpamMbl COO o 6uosnoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM MO OCBOEGHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJIbI
NEeSTEAbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M INPUMEHEHUIO 3HAHWM B Pa3JIMYHBIX Y4EOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI M0 ToJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (D)OpPMHpPOBaAHHH COBPEMEHHOIN €CTECTBEHHO-HAy4YHOH KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opranusM, Mertabonu3Mm (OOMEH BelleCcTB U IpEBpalleHHEe JHEpPruM), TOMEeocTa3
(camoperynsiuusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOU3BEIEHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
LEeHTpajbHas JorMa MOJeKylspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3us U MPOUCXOXKIACHUS KyIbTYpHBIX pacTenuil H. U.
Baguiosa), onpeaensTh rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SBJICHUN, OpraHu3aluss M MPOBEIEHUE OHOJIOTHYECKOrO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOTy4YE€HHbIE 3HAHUA Uil OOBSICHEHUs OMOJOIMUYECKHX IPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS NPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C IIETIbI0 00eCTIeYeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TEeHETHYECKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHUECKUE pabOThl, COOMIOIaTh MpaBWia IpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBoi MH(}OpMANNK, HAYYHO-TIONMYJSPHBIE MaTEPHAIIbI), STHYECKUE ACTIEKTHl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUH.

[IpenMeTHble pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YeJIOBEKa /ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKPBIBATh COJICPKAHNE OMOJIOTMYECKUX TEPMUHOB M TIOHSTHI: BUJI, TIOMYJISIIHUS,
reHO(OH/I, DSBOJIOLMS, JBWXKYIIUE CUIbl ((PaKkToOpbl) DBOJNIOIUH, MPUCITOCOOICHHOCTD
OpraHW3MOB, BHUJ000pa3OBaHWE, JKOJOTHYecKHe (AKTOPhI, HSKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, IIETIH MTUTaHK, SKOJIOTHYecKas mupamuia, buoreoreHos, ouocdepa;

yMEHHME Hu3araTb Ouosoruueckue Teopuu (dBomtonuoHHas Tteopus Y. Jlapsuna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, yepenoBanus rnaBHbIX HampaBiaeHud u nyteidl sBomounu A. H. Cepepuosa, ydeHus o
ouoctepe B. U. BepHaackoro), onpeaensiTe TpaHUIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHME BJa/IeTh METOJAaMH Hay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHU3alusi U TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIJIBHDKEHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEIYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TONYyYEHHBIX PEe3yJlbTaTOB, HCIIOJBb30BAHHBIX HAYYHBIX TOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeNIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICTSATH CYIIECTBEHHBIC TPU3HAKU CTPOCHUSI OMOJIOTHUYECKUX OOBEKTOB: BHUJIOB,
HOMYJSAIUA, TMPOJIYIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOr€OIEHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B SKOCHCTEMaX, aHTPOIIOTEHHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpPOTa BEIIECTB W OMOr€OXMMHYECKUX IIHUKIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIC 3HAHUA N7 OOBSCHEHUS OMOJOTMYECKUX MPOILIECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUECKUX PEIIECHUI B TOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHS B OKpPYXKAIOIIEW MNPUPOAHONH Cpele, MOHMMaHWe HEOOXOTUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHUA);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue padoThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMs, BKJIIOYAIONIYIO ITICEBIOHAYYHBIC 3HAHUS M3 Pa3JIMUYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUs, 0000Imas
Ouonormyeckyro HMH(GOpPMALUI0 M3 HECKOJIbKMX HCTOYHHKOB, TI'PAaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOruu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bu6nuoreka [IOK
L bronoris kax Hayka 3 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edsoo.ru/7f41c292
. bubnuorexa [{OK
1
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 18 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 IKu3HEACATENLHOCTS KISTKH d https://m.edsoo.ru/7f41¢292
Pa3smHOXeHUe 1 MHANBUAYAIBHOE pa3BUTHE bubmmoreka [JOK
5 13 1 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnencTtBeHHOCTE M U3MEHYMBOCTh 18 1 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 5 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
SSEPBHOE BpeMi https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 4



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

11 KJIACC

KoanyecTBo 4acosB

HaumeHnoBaHue pa3/jesioB U TeM IIpakTnyeckue,
Ne i/ KoHnTpoJubHbIe
NpOrpamMmbl Bcero JabopaTopHbIe
padoThI
padoTsbI
1 Beenenue. 3akoHOMepHOCTH Pa3BUTHS 18 1 2
JKHBOl IPUPOIBI. IBOJIIOIHOHHOE YUeHHe.
2 Makpo3BoJiouus 2
3 Pa3ButHe ku3HU Ha 3emJie 5 1
4 ITpoucxokaeHmne Yea0BeKa 7
3) Bbuocgepa, ee crpykrypa u GyHKIun 2
6 Kuznb B cooduiecTBax. OCHOBBI IKOJIOTHH 21 1 2
7 Bbuocdepa u yesoBek. Hoocepa 11 1
8 Buonuka. 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 5



HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KounvecTBO yacoB JIeKTPOHHbIE
ara uuppoBbIe
Ne n/m Tema ypoka KontpoJuabsn IMpakTnuyec A op
Bcero u3yueHusi  odpa3zoBaTe/ibHbIE
ble padoThI KHe padoThl
pecypchl
bu6mmoreka [IOK
1. buonorus B cucreme Hayk 1 05.09.23 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
2. OOBeKT u3ydeHus 6UoJIOruu 1 07.09.23
MeTo/1bl TO3HAHUS JKUBOU TPUPOIBI.
[IpaxTuueckas padora Ne 1 Eub 10K
nonIMoTeKa
3. " 1 . 12.09.23
(VICHIONEIOBAMAC PasiIMAHR 05 https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKUX 0OBEKTOBY
4 buonornueckue cucTeMsl, MpoIECCH 1 14.09.23 bubnunorexa [JOK
' U UX U3y4eHHe o https://m.eds00.ru/863e6564
. bubmuorexa [JOK
5. X 1 19.09.23
VIMITCCITHIT cocTap etk https://m.edso0o.ru/863e674e
bu6mmoreka [IOK
6. B 1 21.09.23
048 ¥ MHHEPRIILHHE COIH https://m.edso0o.ru/863e674e
bu6mmoreka [IOK
7. b .C 0 1 26.09.23
SATCH. LOCTAB M CTPOCHHE HEROB https://m.eds00.ru/863e6b72
bu6mmorexa [IOK
8. b . D 1 28.09.23
eIcH. PyHKIHH benko https://m.eds00.ru/863e6b72
0. depMeHThl — OHOJIOTHYECKHe 1 05 03.10.23 bubnnorexa [JOK

Karanuzaropsl. JlaboparopHas pabora

https://m.edsoo.ru/863e6b72
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https://m.edsoo.ru/863e632a
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Ne 1 «M3yuenune kaTaIuTHYECKON
AKTUBHOCTH (PEpPMEHTOB (Ha IpUMeEpe
amMmIIa3bl WIK KaTaaasbl)»

bubmuoreka [JOK
10. 05.10.23
YIICBOZbI, HX CTPOCHHC i (yHIKLIHH https://m.eds00.ru/863e6870
bubmuoreka [JOK
. 10.10.23
11 Jlammust, ux cTpoeiie i GyHKiK https://m.eds00.ru/863e6870
bubmuoreka [JOK
12. ) 12.10.23
Hywaennoneie knenorst. AHK https://m.edso00.ru/863e6d5c
bubmuorexa [JOK
. . 17.10.23
13 Hywaenroseie kuerorsl. PHK https://m.edso0.ru/863e6d5c
AT® u apyrue HyKJI€OTUBI. bubnuoreka [IOK
14, 19.10.23
BuTtamunbl https://m.edso0.ru/863e6d5c
15 Hcropus u MmeTo bl U3ydeHUs 96.10.23 bubnnorexa [HOK
' kietky. Kierounas reopus o https://m.eds00.ru/863e6e88
16 Knerka kak 1iemocTHas xuBast bubmuorexa [JOK
' cucrema https://m.eds00.ru/863e6e88
bu6mmoreka [JOK
17. CrpoeHne npoKapuoTHYECKON KIIETKU https://m.edso0.ru/863e6ff0
https://m.edso00.ru/863e716¢
CrtpoeHnue 3yKapuoTHYECKON bubmmorexa [IOK
18. P 0 yrap https://m.eds00.ru/863e6ff0
IICTKH. LIPTaHC/LIB! LITOILIA3MBI. https://m.edso00.ru/863e716¢
19. uTockener. Bkmrouenus
20. CTpyKTypbl KJIETOYHOTO Spa
CrtpoeHne 3yKapuoTUYECKOM KIETKH. bubnuorexa [IOK
21. JlaboparopHast pabota Ne 2 0.5 https://m.eds00.ru/863e6ff0

«I/ISY‘{CHI/IC CTPOCHUSA KIICTOK

https://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
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pacTeHHIA, )KUBOTHBIX, TPHOOB U

OaxkTepuil Mol MUKPOCKOIIOM Ha

TOTOBBIX MUKpOIpEIapaTax 1 ux
ONHUCaHUE»

KonrponsHas pabora no teme:

22.
«Ctpoenrne U QYHKIIUU KICTOK)
bu6mmoreka [IOK
23.
ObMet BeMECTS KK MeTa0OMHSM https://m.eds00.ru/863e766¢
24 Turel 0OMeHa BEIIECTB: bubmuorexa [JOK
' aBTOTPO(MHBIN U reTePOTPODGHBIN https://m.edso0.ru/863e766¢
bubmuorexa [JOK
25. O} .
> OTOCHITTES https://m.eds00.ru/863e7c98
bubmuorexa [JOK
26. X
CMOCHHTES https://m.edso00.ru/863e7c98
. bubnuorexa [JOK
27. C) 0
HEPTETHHCCIA OOMeEH https://m.edsoo.ru/863e7aae
28 I'muKonn3 U OKHCIUTEIIEHOS bu6mmoreka [JOK
' dochopunuposanue https://m.eds00.ru/863e7aae
20 Buocunres O6enka. Peakims bu6mmoreka [JOK
' MaTpUYHOI'0 CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [JOK
30. T —
paHCIAIA — OHOCHHTES benka https://m.edso00.ru/863e796e
bu6mmoreka [JOK
31 I'eneTnueckui KO M €r0 CBOICTBA. https://m.edso00.ru/863e796e
32 Hexnerounsie GopMbl )KU3HU — bubnuoreka [IOK
' BHPYCHI https://m.eds00.ru/863e7540
33. @OpMBI pa3MHOKEHUS OPraHU3MOB bub6nuorexa [IOK



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
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https://m.edsoo.ru/863e796e
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

JKvi3HEeHHBIN UK KIETKHU. [lenenue

bu6mmoreka [IOK

34. KJIETKHA. MUTO3. https://m.edsoo.ru/863e7dc4
Muros. JlabopaTopHas padorta Ne 3
35 «HaOnromeHre MUTO3a B KIIETKax 05 bubmuorexa [JOK
' KOHYMKA KOPEIIIKa JTyKa Ha TOTOBBIX ' https://m.edso00.ru/863e7dc4
MUKpOTIperaparax
. bubmuorexa [JOK
36.
Meiios https://m.edsoo.ru/863e7f4a
. bubmuorexa [JOK
37 Tanel Mefosa https://m.edso00.ru/863e7f4a
38 OO6pazoBanue 1 pa3BUTHE TOJIOBBIX bubnnoreka [JOK
' KJIETOK. https://m.eds00.ru/863e81b6
bubmuorexa [JOK
39. .
Omozorsopetie https://m.eds00.ru/863e81b6
JlaGopatopHnast pabota Ne 4
«M3yueHne cTpoeHus MOJIOBBIX bubnuoreka [IOK
40. 0.5
KJIETOK Ha TOTOBBIX https://m.eds00.ru/863e81b6
MUKpOTIperiapaTax
WNHnuBuyanpHOE pa3BUTHE
41 0 FI;.HI/IL’»f/I}(I)B S)Y(3} pI/IOHaJ'ILHHﬁ bubmorexa HOK
' P ' P https://m.eds00.ru/863e8436
(502 (Vi
NuauBuiyaabHOE pa3BUTHE
42 0 FaHI/ISM}(I)B HOCTI;M6 HMOHAIbHBIN bubmorera [JOK
' p ’ p https://m.eds00.ru/863e8436
(50)2 (Vi
43 OO6mre 3aKOHOMEPHOCTH Pa3BUTHSI. bubnmoreka [JOK

buorenernueckuii 3aKoH

https://m.edso00.ru/863e8436
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KonrponsHas pabora no teme:

44, «Pa3MHOXeEHWE U Pa3BUTHE
OpPTraHHU3MOB»
45 ['enetnka — Hayka o bubnunoreka [HOK
' HACJIEICTBEHHOCTH ¥ M3MEHUYUBOCTH https://m.eds00.ru/863e86f2
46 OCHOBHBIE TIOHSTHS TEHETUKA bubmmorexa [IOK
' https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJICIOBAHUS
47 MIPU3HAKOB. MOHOTHOpHUIHOE bubnnorexa [IOK
' p ' pHA https://m.eds00.ru/863e8878
CKpEIIHMBaHHE
bubmuorexa [JOK
48. 3akonbl I'. Mennens https://m.eds00.ru/863e8878
[lonroe u HenmonHOE bubmuoreka [JOK
49, JIOMHUHHpPOBaHUE. 3aKOH YHUCTOTHI https://m.edsoo.ru/863e8878
ramer
bu6mmorexa [IOK
0. AHaIM3UPYIOLIEE CKPEIIMBAHHC https://m.eds00.ru/863e8878
51. Pemntenue 3anau
UrOPUIHOE CKPEIINBAHUE. 3aKOH
52 §e3aBHI;HM0r0 Haine OBaHUA bubmmorexa LHOK
' 4 https://m.edsoo.ru/863e89a4
MIPHU3HAKOB
UrOPUIHOE CKPEINBAHUE. 3aKOH
53 ﬁezaBHinfdoro HEIP;J'IHCI OBaHUA bubnnorexa LIOK
' a https://m.eds00.ru/863e89a4
MIPHU3HAKOB
54, Pemenue 3amau
55. XpOMOCOMHasI TEOPHS bubnmuotexa [JOK



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
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HaclIeaCcTBEHHOCTH. 3akoH T.
Moprana

https://m.edso00.ru/863e8c60

56.

CuernieHHOE Hacle0BaHNE
npu3HakoB. JlabopaTopHast pabota No
5 «M3y4yeHue pe3yabpTaToB
MOHOTHOPUIAHOTO U JUTHOPHIHOTO
CKpeuIrBaHus y Apo30(duibl Ha
TOTOBBIX MUKpPOIpEnapaTax»

0.5

bubmuoreka [JOK
https://m.edso0o.ru/863e8c60

57.

58.

59.

60.

61.

62.

63.

T'enetuka nona. Hacnegosanue
HpI/I3HaKOB, CICIIJICHHBIX C ITOJIOM

[IpakTuueckas padorta No2
«CocTaBiieHHE U aHAIIU3
POJIOCIIOBHBIX»

N3menuuBocth. HenacnencrenHas
M3MeHYuBOCTb. JlaboparopHas
pabota Ne 6. M3yuenue
MOJIU(UKATIOHHONH HU3MEHYMBOCTH,
MOCTPOSHHE BaPHUAIMOHHOTO Psiia U
BAPUALIMOHHON KPUBON»
HacnencrBeHHast ©3MEHYUBOCTb.
Jlaboparopnas pabota Ne 7. «AHanu3
MYTaIi y Ipo30(HIIBI HAa TOTOBBIX
MUKpOITpenapaTax»

I'enetuka uenoBeka

PesepBHeIit ypok. O60061IeHNE IO
Teme «HacnencTBeHHOCTh U
HW3MEHYHUBOCTH OPraHU3MOBY

KonrtponsHas pabora no Teme

0,5

0.5

0.5

bubmuorexa [JOK
https://m.edso00.ru/863e8c60

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edso00.ru/863e8d78
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«HaCJIe[[CTBeHHOCTL U UBMCHYHBOCTB

OpPraHU3MOB»
bubnmoreka [JOK
o4. Cenekuuns kak Hayka i Ipowece 1 https://m.edsogru/863e9214
6. MeTo/bl CeNEeKINN  JOCTHXKEHUS 1 bubmuorexa [JOK
CEJIEKIIUU PACTEHHUM U )KUBOTHBIX https://m.eds00.ru/863e9214
66. JloCcTrXKeHHs CeNeKIIMU PaCTEHUI, 1 bubmuorexa [JOK
YKUBOTHBIX U MUKPOOPTaHU3MOB https://m.edso00.ru/863e9214
67. KionupoBanue opraHu3MoB. 1
68, buotexHoorus Kak oTpacib 1 bubnnoreka [JOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

IloypouHoe mJiaHUpOBaHM e

No Tema KomuuectBo | [Ipumeuanue
4acoB

1 Beenenne. Muctpykrax no Th. 1
1. YueHue 00 3BOJTIOIUM OPraHUYECKOT0 MUPA. 31
1.1. 3akoHOMepHOCTH Pa3BUTHA )KMBOH NMPHUPOLI. JBOJIONHOHHOE YYEeHHe. 17

2 Hcropusi mpeacTaBieHUd O Pa3BUTHM XU3HU Ha 3emiie. AHTUYHBIE U CPEIHEBEKOBBIE IPEACTABICHUS O 1
Pa3BUTHM JKU3HU.

3 Pa3Butue 2BOJIOIUOHHBIX UAECH. 1

4 EcTecTBeHHOHayUYHBIE IPEANOCHUIKY BO3HUKHOBEHUS Teopun Y. [lapBuHa. 1

5 OpomtonrionHas Teopus Y. lapsuHa 1

6 VYuenne Y. JlapBuHa 00 UCKyCCTBEHHOM 0TOOpE 1

7 VYyenue Y. JlapBrHa 0 ecTeCTBEHHOM 0TOOpE 1

8 VYuenue Y. J[apBruHa 0 €CTECTBEHHOM 0TOOpE 1

9 Bupn, ero kputepun u CTpyKTypa. 1

10 JlaGoparophast pabota Ne 1 «/3ydeHne n3MeHYNBOCTH, KPUTEPHEB BUAA, PE3YIbTATOB HCKYCCTBEHHOTO OTOOpPa 1

11 Ypok-koHpEpEHIIUs 110 TeMe « DBOJIIOIMOHHAS POJIb MyTAIIA) 1

12 ['eneTnueckas CTaOMIBHOCTD MOIYJISIAN 1

13 I'eneTHUeCKUE MPOLECCHI B MOMYIALUAX 1

14 DOpMBI €CTECTBEHHOTO 0TOOPA 1




15 [Tprcnoco6IeHHOCT OPTaHU3MOB K YCIIOBHSM BHEITHEH Cpebl KaK pe3yibTaT JeHCTBUS eCTECTBEHHOTO 0TOOpa
16 Jlaboparopnast pabota Ne 2 mo Teme «/3ydeHune MprcIocoOIEHHOCTH OPraHU3MOB K Cpelie OOUTaHHD»
17 Bunoo6pa3oBaHue kKak pe3yinbTaT MUKPOIBOIIOIINN
18 Kontponbhas padota Ne 1 o Teme «3aKOHOMEPHOCTH Pa3BUTHS KUBOH MPUPOIBL. DBOIIOLMUOHHOE YICHHUE)
1.2.Makpo3BOTIOLHA
19 Ilyt nocTmkenns OMOJIOTHYECKOTO Iporpecca
20 OCHOBHBIC 3aKOHOMEPHOCTH OMOJIOTHYSCKOM IBOJTIOLIUU
1.3.Pa3BuTHe xu3HM Ha 3emJie
21 JKusHeb B apxeiickylo apy
22 JKu3Hb B IPOTEPO30UCKYIO 3Py
23 JKv3Hb B asIe030#CcKyI0 3py
24 JKu3Hb B ME3030MCKYIO 3pYy.
25 JKu3Hb B KalHHO30HCKYIO 3pY.
1.4.11poucxoxaeHue 4eJa0BeKa
26 [TonoxxeHue yenoBeKa B CUCTEME KHUBOTHOT'O MUPA
27 DBOJIOIHS IPUMATOB
28 Buneoypoxk mo teme «IIpoucxoxaeHue yeroBeKa
29 CTaauu BONIOLMH YEJIOBEKA




30 Craauu 3BOIOLIMY YEJIOBEKA 1
31 CoOBpEeMEHHBIH 3Tall SBOJIOIUYU YETIOBEKA 1
32 Kontponbaas padora Ne2 1o TemMe « IBOIOIHUS KUBOTO MUPa Ha 3eMIIe» 1
2.B3anMOOTHOIIEHHSI OPTAaHN3MAa U CPeAbI 37
2.1.buocgepa, ee cTpyKTYpa U QyHKIHMHU 2

33 Crpykrypa 6nochepsl. J)KuBoe BemecTBo 6mochepsl 1
34 KpyroBopoT BemiecTB B IpUpoae. 1
2.2.Ku3nb B coodmecTBax. OCHOBBI 3K0JIOTHH 21

35 HcTopus popmupoBaHus COOOIIECTB KUBBIX OPTaHU3MOB 1
36 Bbuoreorpadus. OcHOBHBIE OMOMBI CYIITU 1
37 OcHOBHBIC GHOMBI CyIIN 1
38 B3auMoOTHOIIEHNS OpraHu3Ma U Cpefbl 1
39 B3auMoOTHOLIEHNS OpraHu3Ma U Cpebl 1
40 BuoreorieH0361 1 OMOLIEHO3HI. 1
41-42 | Abuortnueckue (HhaKTOPbI CPEIIBL. 2
43 WNHTeHCUBHOCTD JIeHCTBYS (DAKTOPOB Cpe/Ibl. 1
44 Ypoxk-koHpepeHus «BiausHe 5K0IOTHIecKUX (PaKTOPOB Ha YEIIOBEKa 1
45 OrpannuuBaronuii GakTop 1
46 BuoTtnyeckue GakTophl cpeabl 1




47 . 1
JlaGopaTtopHas padota Ne3 «CocTaBieHre cXeM Iepeaady BeIMECTB 1 dSHePTuH (IIeTTel TUTaHus).
48 CmeHa 6HOIIeHO30B 1
49 B3anMooTHOIIEHHS MEXIY OpraHU3MaMHu 1
50 IIpaktudeckas pabora «M3ydeHme u oOmMMcaHWE SKOCHUCTEMBI CBO€H MECTHOCTH, BBISBICHHE THIIOB 1
B3aUMOJICHCTBHUS Pa3HBIX BUJOB B JaHHOH SKOCHCTEME).
51 [To3uTHUBHBIE OTHOIIEHUSA 1
52 AHTHOMOTHYECKHE OTHOIIIECHUS 1
53 Hettrpanusm 1
54 Buneoypok «Ku3Hb B coo0IIECTBaX) 1
55 KonTtponpsnas padora Ne3 mo treme «KuzHb B coodmecTBax. OCHOBBI SKOJIOT AN 1
2.3.buocdepa u yenosexk. Hoocdepa 11
56 BosneticTBue uenoBeka Ha MPUPOJTY B MPOIECCE CTAHOBIIEHHSI 00IIECTBA 1
57 [IpupoaHbie pecypchl U UX UCHOJIB30BAHUE. 1
58 IIpupoaHble pecypehl U UX UCIIOJIb30BAHUE. 1
59 [locnencTBus X035UCTBEHHOH AESITENHHOCTH YEIOBEKA I OKPY>KAIOIIEH Cpelibl 1
60 3arps3HEeHHE BO3ayXa 1
61 3arps3HEHHE BOJT 1
62 AHTPOIIOTEHHBIE N3MEHEHUSI ITOYBBI 1
63 BuusiHue uenoBeka Ha pacTUTENbHBINA U )KUBOTHBINA MUP 1




64 PagunoaxTrBHOE 3arpsizHeHKE OnOCheph 1
65 OxpaHa npUpO/Ibl U OCHOBBI PALIMOHATIBHOTO TIPHPOIONOIB30BAHHUS 1
66 HrtoroBast KOHTpOJIbHAS paboTa 1

2.4.buoHuka 1
67 buonunka 1
68 O6o0uarommii ypok 3a Kypc oduieii 6uosoruu 1

Oo0mee KOIUYECTBO YaCOB 68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buomnorus. 10 knacc. Yueonuk. ba3zossiii yposens. [laceunuk B.B., Kamenckuii A.A.,
Py6roB A.M. u np. /Tlox pen. I[laceunuka B.B./
buonorus. 11 knacc. Yueonuk. ba3ossiii yposens. Ilaceunnk B.B., Kamenckuii A.A.,
Py6uioB A.M. u np. /Tlon pex. [Taceunnka B.B./

METOJUYECKHUE MATEPHUAJIBI JIJIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6imoreka L{TOK https://m.edso00.ru/863




