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INOACHUTEJIBHASA 3ATIMCKA

[Tpu pa3paboTke mporpaMmsbl 1O OHOJOIMH TEOPETHUYECKYIO OCHOBY [UISl OINpENEeJICHUS
HOJIX0/10B K (DOPMHUPOBAHUIO COZAEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBUiIM:
koHuentyanbablie nojoxenus ®I'OC COO o B3auMo0OyCIOBICHHOCTH Iieiei, coiepiKaHus,
pe3ynbTaToB OOyYeHUs W TPEeOOBAHMI K YPOBHIO TMOJTOTOBKH BBHIITYCKHHKOB, TOJOXKEHHUS 00
O0IMMX LEeNIX M MPUHIHIIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs O crenupuke OUOIOruH,
e 3HAaYeHHWU B IIO3HAHMU S>KUBOM IpPUPOIBI U OOECIEYEeHHM CYIIECTBOBAHMS 4YEIOBEYECKOIO
obmectBa. CoryiacCHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHb OCHOBHBIC (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYypa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue O LesaX, 00 olmel crparerun o0y4eHus,
BOCIIUTaHUsSI W Ppa3BUTUA, OOydaroLMXcs cpeacTBamMu ydeOHoro npeamera «buonorus»,
orpenenseT o0A3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpY, pacIpelelieHHe 110
pa3zenaMm M TeMaM, PEeKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBsI3€, JJOTMKH 00pa30BaTEeIbHOrO IMpolecca,
BO3PACTHBIX OCOOEHHOCTEH 00yJaroLIXCs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M NPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BUJIOB y4eOHO-I103HABAaTEIbHOM J1€ATEIbHOCTH/y4eOHBIX JIeHCTBUM, 00yJatonmxcs 1o
OCBOCHHMIO COJIEpKaHUsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no 6uonorum (10—-11 kiaccel, 0a30BbIil ypOBEHb) peaan30BaH MPHUHIIMII
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (OPMHUPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, ILIEHHOCTHBIX  OpPHEHTAlMi  JIMYHOCTH, HKOJOTHMUYECKOTO  MBIIUICHUS,
NPEICTAaBICHUNA O 3A0pPOBOM 00pa3e KM3HH U OCEpeKHBIM OTHOIIEHHEM K OKpYXKarolen
npupoaHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHEM OOMIEOMOIOTHYECKHX TEOPHH, a TarkKe
3HaHUH O CTPOCHUHU KHUBBIX CUCTEM Pa3HOTO PaHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIMX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YAENEeHO BHUMAaHME HCIOJIb30BAHUIO MOIYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU JUISl PEIICHHSI PUKIATHBIX 3a/1a4, B TOM YUCIIE: MPOQUITAKTHKH
HACIIC/ICTBEHHBIX ~ 3a00JIeBaHUH  4YeJOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHHUS,
000CHOBaHHUS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY»Karollel NMPUpOIHON cpere,
aHalM3a BIMSHUSA XO3AHCTBEHHOM JEATENbHOCTH 4YeJlOBeKa Ha COCTOSIHME HPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHMS K TPUKIAJHOW HAIMPABICHHOCTH Y4€OHOTO
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHs YCIOBUH Ui pEeIIeHUs
OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJBHOIO OMOJIOIHYeCKOro o0pa3oBaHus, KOTOopas Mpeanoiaraet
¢dopmupoBaHue y 00yYaromUXcs CIIOCOOHOCTH afaNnTUPOBAaTbCS K H3MEHEHMSAM TUHAMUYHO
Pa3BUBAIONIETOCS COBPEMEHHOTO MHUDA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BakHOe MecTo. OHa
oOecrieunBaeT (hopMupoBaHUe Yy OOYy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacupsieT 1 00001aeT 3HaHUA O )KUBOI MpUpoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHU, CO3MaéT YCIOBHS JUIS: TO3HAHWS 3aKOHOB JKHBOHM TPHPOIHI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
AKHU3HH, YKOJIOTHYECKOTO MBIIIUIEHUS, [IEHHOCTHOT'O OTHOILIEHHUS K )KMBOM NMPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXkKe JUIs pEIIeHUs BOCHUTATENbHBIX U
Pa3BUBAIOIINX 33]1a4 CpeHEro olmiero oOpa3oBaHus, coruanu3anuu odyqaronuxcs. 3yuenue
onosoruu obecrieunBaeT YCIIOBHSA TUTST (bopmupoBaHUs WHTEIUICKTYaJIbHBIX,



3

KOMMYHHKAITIOHHBIX U MH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYPHI, CIIOCOOCTBYET
UHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpadpuu. HazBanHble MM0OJI0KEHUS O MTpeIHa3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONPEJENICHHs MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TIPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanust yaeOHOro ipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBUU C KOTOPBIM OOydaromIuecs: JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpYXKalolllell NpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU nesTesibHOCTH. Ocob0e MECTO B 3TOM cUcTEeMe 3HAHUMN
3aHMMAIOT JJIEMEHTBI COJCP)KAHUS, KOTOpPhIE CIy’)KaT OCHOBOW Juisi  (hOPMUPOBAHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOrHYecKOro o0pa3oBaHusl.

CTpyKTYypUpOBaHUE COJCp)KaHUS y4eOHOro Marepwaja B MporpaMMe IO OWOJIOTHU
OCYIIECTBIICHO ¢ YIETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWH 00 OTIIMYUTEILHBIX OCOOCHHOCTSX
J)KUBOW MpPUPOABI, 0 €€ YPOBHEBOM OpraHuM3aluyd M 3BOJIOLNUU. B COOTBETCTBUM C 3THM B
CTpYKType ydeOHoro npeamera «buonorus» BbIIEICHBI CISAYIOUINE COAEpKATeIbHbIC JIMHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka kak OMOJIOTHYECKas CUCTEMA,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucteMa u MHOrooOpa3ue OpraHM4ecKOro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH Y.

Llenp u3ydyenus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBJJICHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHATLHOW OpPraHU3allid JKUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJII TPAMOTHBIX JIEUCTBUN B
OTHOIIEHUU O0OBEKTOB KMUBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTtuxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
00ecreurnBaeTCs peleHrueM CIAeAYIOMMX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMbl 3HAaHUW O OWOJOTMYECKHX TEOPHUAX, YUYCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBOH il (OpMUpPOBaHUS
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KApTUHE MHpPa, O METOAAaX HAYYHOI'O II03HAHUs,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX MKHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOYYarOMIMXCS TMO3HABATEIbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpoIecce aHAIKM3a JAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUH HAYYHBIX B3TJISI/IOB,
UJICW U MOJXO0/I0B K U3YUYECHHIO )KUBBIX CHCTEM PA3HOTO YPOBHS OPraHU3ALNY;

CTaHOBJIEHHME Yy OOydJaromuxcsi oOmel KyabTyphl, (YHKIMOHAJIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHPa >KUBON MPHUPOJABI Ha
OCHOBaHUU 3HAHUH U OMBITA, MOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYyYaroOUIUXCs YMEHUW WJUIIOCTPUPOBATH 3HAYEHUE OMOJIOTHYECKUX
3HAaHUM B MPAKTHUYECKON JAESATEIbHOCTH 4YEJIOBEKAa, PA3BUTHUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEIOBEKOM J>KHUBOW MPUPOIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIOCHUS STUUECKIX HOPM TMPHU MPOBEIECHUN
OMOJIOTHYECKUX UCCIIEIOBAaHUM;

OCO3HAaHHE [EHHOCTU OMOJOTHYECKUX 3HAHWMA JIJIsl TIOBBIIICHHUS YPOBHS SKOJOTHYECKON
KYJIBTYPBI, TSI JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;
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IpUMEHEHHE MPHOOPETEHHBIX 3HAHUM M yMEHUH B MOBCEJIHEBHOM >KHU3HU JUIS OLICHKH
NOCJIEACTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKpY)Kalolled cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOJIOICHUE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucteme cpennero obuiero oopazoBanus «buonorusy», nydaemas Ha 0a30BOM YpOBHE,
SABIISICTCS 00S3aTENIbHBIM YYEOHBIM MHPEIMETOM, BXOAALIMM B COCTaB MPEIMETHOM OO0JaCTH
«EcTecTBEeHHO-HayUHBIE [TPEIMETHI.

Jis u3yyenus 6uosnoruu Ha 6a30BOM YpOBHE CPEIHEr0 OOIIero o0pa3oBaHUsS OTBOIUTCS
68 yacos:

B 10 ximacce — 34 vaca (1 yac B Hezeno),

B 11 kiacce — 34 yaca (1 yac B Hezielio).

Peasu3auus BocnMTATE/LHOW NporpaMMbl INpu u3ydeHuu npeamera «buosorus»
peau3yeTcsi d4epe3 OCBOEHHE BOCIHUTATEIbHOIO MOAYJs «BHeypouHasi aesiTeJIbHOCTDHY
MOCPEJICTBOM ~ peaju3alliil  KypcoB BHEypouHOW jnesrenbHOcTH («buonorusa. IlpoektHo-
UCCIIEIOBATEIbCKasl  JCSATEIBHOCTH») M KYpPCOB  JOMOJHUTEIBHOTO  0Opa3oBaHUs
(«buonornueckuit kiyd «XEMOTAKCHUC») B pamkax npoekTa «Todka pocTay.
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COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueid, 3TUKOH, ICTETUKON W mpaBoM. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HaY4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaAYK.

MeTo1p1 TO3HAHUS KUBOM MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, ONMCaHUe, U3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, k. Yorcon u @. Kpuk.

Tabmue! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBON TPUPOIBD.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJOB MPU H3YYECHUHU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

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

CpoiictBa OmocucTeM M HX pazHoOOpazue. YPOBHHM OpraHM3alUU OHMOCHCTEM:
MOJIEKYJIAPHBIM,  KJIETOYHBIM,  TKAHEBbIM,  OpPraHW3MEHHBIM,  NOMYJISLHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuubl u cxembl: «OCHOBHBIC TPU3HAKH KHU3HU», «YPOBHH OpraHU3alMU KUBOH
PUPOIBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMuvecKkuii cocTaB U CTPOCHHE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMHYECKUE  DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

@yHKIMM BOJABl U MUHEpAJbHBIX BellecTB B KieTke. [loanep:kaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 0eIK0B. AMUHOKUCIOTE — MOHOMEpHI OenkoB. HezameHnumsie
U 3aMEHHMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAS CTPYKTypa). XHUMHYECKHE
cBolcTBa 0enKkoB. buonornyeckue GyHKIN OEITKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHHE (epMeHTa: aKTUBHBIA LIEHTP,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Omiuuust  (epMEeHTOB  OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

VYrieBonpl: MOHOCaxapubl (TJIFOKO3a, pud03a U 1e30KCupudo03a), Aucaxapuisl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTiosio3a). buonorundeckue QyHKIUU
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuasl, crepouabl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pyHkuuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
HMCTOYHUKOB YHEPIHH.

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

(GyHKIHIH.
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[Tutonoruss — Hayka o kierke. KiierouHas Teopusi — mpUMep B3aUMOAECUCTBUS HIEH U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3y4EHHSI KIICTKH.

Knerka kak nenoctHas >xuBas cucrema. OOLye Npu3HaKky KJIETOK: 3aMKHYyTas HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckumii ammapar, cCucTeMa CHHTE3a Oeka.

Tunel KIETOK: 3yKapuoTHYecKas M IpokapuoTuueckas. (OCOOEHHOCTH CTpPOEHUs
npokapuoTudeckoi kietku. Kierounas crenka 6axrepuii. CTpoeHHe 3yKapHOTHUECKOW KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX (QYHKLHUU.
[Tna3matnueckass memOpana, e€ cBoilctBa M (yHkuuu. lluromnazma u €€ OpraHoOM[bI.
OnnomemOpanubie opranouasl kietku: IIIC, anmapar 'onbmxu, muzocomsl. [lomyaBroHoMHBIE
OpraHoubl KJIETKH: MHUTOXOHApPUM, IMiacTuibl. lIpoucxoxneHne MHUTOXOHAPUN U IUIACTH.
Bunp! ninactun. HememOpaHHbIe OpraHOM bl KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTP, HEHTPHOJIH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUAOB KIETKU. BKirtoueHus.

SAnpo — peryasTopHblil HeHTp KieTku. CTpoeHue sapa: sjaepHas 000JI04Ka, Kapuoria3ma,
XPOMAaTHH, AIPHIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BELIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankinn, K. M. bap.

[uarpammsl:  «PacnpeneneHne XHUMHYECKHX JJIEMEHTOB B  HEKHUBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW IIPUPOIE».

Tabmuubr u cxemsl: «llepuogmueckas TaONMIa XMMHUYECKHX JIIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHne GepmenTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne sykapuoTH4ecKOn
KIeTKkn», «CTpoeHue >KMBOTHOM KIETKW», «CTpOEHHE PpacTUTENIBHOM KiIeTKn», «CTpoecHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD», «JIUmuasn.

ObopynoBaHue: CBETOBOW MHKPOCKON, OOOpYAOBaHWE ISl MPOBEACHUS HAOIIOJCHUH,
U3MEpPEHU, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KMBOTHBIX M OaKTEpUabHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlabopaTopuast pabora Ne 1. «/3ydeHue KaTaaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3y4yeHHe CTPOEHHUS KIETOK pAacTE€HHH, *XMBOTHBIX WU
OaxTepuii o]l MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCHMUJIAIUS (TJIACTUYECKH OOMeH) U
JTUCCUMMIIALIUSA (SHEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €AMHOTO Mpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHHUs BEILECTB U SHEPTrUU B IOHUMaHUU MeTadoIn3Ma.

Tunbel oOMmeHa BemiecTB: aBTOTPOdHBIN U retepoTpodHsbiii. Pons depmeHTOB B 00MEHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

@®otocunte3. CBeroBas u TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakuuu (oTocuHTE3A.
DddexkTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a IS KU3HH Ha 3emiie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMmocuHTe3. XeMOCHHTe3Uupylolye Oakrepuu. 3HaueHHE XEMOCHHTe3a Ui JKU3HU Ha
3emue.

DHepreTuyecknidi oOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIICICHHE U
AaKKyMYJINPOBAHHME SHEPTUU B KJIETKE. DTallbl S3Heprerudeckoro oomena. ['nukonus. bpoxxenue u



ero Buabl. KucimopomHoe okuciaeHHe, WIM  KJIETOYHOE JbIxaHue. OKHCIUTENbHOE
dochopmmupoBanre. IPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. [enernueckas wuHbopmarus u JHK. Peammzamms
reHeTHYeCKOl mHpOpMaIuu B KiIEeTKe. | @eHeTHUYeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIIIUS —
maTpuuHblii cuHTe3 PHK. Tpancnsanus — Ouocunres Oenka. Dtansl Tpancasiuuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. HMcropusi oTtkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHoeunTa yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpHINIHS, peBEpTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

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

Tabmumer  u cxembl:  «Tunbl  muTanus», «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii 0oMen», «Xnopormacr», «Porocuntes», «Ctpoenue JHK», «Ctpoenue u
dbyHknmonupoBanue reHa», «CuHre3 Oenka», «['eHernueckuir  kom», «Bupych»,
«baktepuodarny, «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIWM/{a, Oaxtepuodaray,
«Pemmukanus JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenune [IHK u tpanckpunius», «buocunres
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounelid 1uKkia, WM KU3HEHHBIM 1uka kinetku. MuTepdasa u murtos. Ilpouecchl,
npoTekaromue B uHTEpdaze. Permukamms — peakuust marpuyHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
Habopbl. Xpomatuasl. Llutonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaIbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. I[lpouecchl, mpoucxonsdiie Ha pa3HbIX
CTaJusAX MUTO3a. BUONIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpraHuW3MoB: Oecrosioe U mosoBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJlBO€, NTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUISA
CEJIEKIINH.

[TonoBO€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiio3. Craguu wmeiio3a. [lporeccsl, mpoucxofsiue Ha cTaausx meiosa. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornueckuii CMbIC U 3HaUEHUE MEH03a.

["ameTorenes — npoiecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KHUBOTHBIX. [10/I0BBIE JKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHHE M Pa3BUTHE IOJIOBBIX KJIETOK — ramer (CIepMaro30us,
AWlLIeKJIeTKa) — crepMaroreHe3 U oBoreHe3d. (OCOOEHHOCTHM CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omionorsopenue. [laprenorenes.

WNunuBuayanpHoe pa3BUTHE (OHTOTeHE3). OMOpHMOHAIbHOE pa3BUTHE (dMOpHOreHes).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y MMO3BOHOYHBIX JKMBOTHBIX: JIPOOJIEHHE, TracTpyJsLus,
opranoretes. [ToctamOproHanbHOE pa3BuTHE. THIBI MOCTIMOPHOHATIBHOIO PA3BUTHS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zutue pacteHuil. OHTOreHe3 [IBETKOBOIO PACTEHUS: CTPOCHHE CEMEHH, CTaIuu
pa3BUTHSL.



JdemoHcTpaumuu:

Tabmuupl u cxembl: «@OpMbI pa3MHOKEHUSI OPraHU3MOBY, «/IBOIHOE OMIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUl», «lleleHne KIEeTKU
Oaxtepuii», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KJIETOUHBINH UK,
«Permukanus THK», «Mutosy», «Meio3», «lIpsamoe u HenpsaMoe paszButue», «l'amerorenes y
MJIEKONIUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

O6opynoBaHue: MHUKPOCKOI, MuKpomnpenaparbl «CriepMaTo30Ubl MIEKOIUTAIOLIET0Y,
«Siueknerka milekonuTaromero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moaenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlabopaTopHblie U NIpaKkTHYeCKHe PadoThI:

Jlaboparopuas pabora Ne 3. «HabmogeHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuas pabora Ne 4. «/3yueHue CTpOEHHsS IOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. lcropusi pa3BuTUs TeHETUKH. Ponb nuroigorum u
SMOPHUOJIOTUH B CTAHOBJICHUH T€HETUKU. BKiIal pocCHCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToabl TEeHETUKH (TUOPUIOJIOTUYECKUH, LUTOT€HETUUYECKUM, MOJIEKYJISIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, UCIIONb3yeMas B
CcXeMmax CKpelluBaHUM.

3aKOHOMEPHOCTU  HAacleAOBaHUs  INPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MoHOTruOpUIHOE CKpeIMBaHue. 3aKOH eIMHO-00pa3wsi THOPUIOB MepBOTo mokojeHus. [IpaBuio
JOMMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTsl ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe cKpemmBaHMe. 3aKOH  HE3aBUCHMOTO  HACIENOBAaHUS  IPU3HAKOB.
[{uToreHeTn4eckne OCHOBBI JUTHOPHIHOTO CKPEIIUBAHHS. AHAIM3UPYIOIIEEe CKPEIIUBAHHE.
Hcnonb3oBanne aHAIU3UPYIOIIETO CKPELIMBAHUS JIJIS1 ONIPEIETICHHS T€HOTHUIIa OCOOH.

CueruienHoe HacnenoBaHue mnpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJIEOBaHMIO 'eHOB. Hapyienue cuenieHus reHoB B pe3ybTaTe KpOCCHHIOBEpa.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpe/eseHHe Moja. AyTOCOMBI U TOJIOBbIE XPOMOCOMBI.
['omMorameTHsle M rereporaMeTHble OpraHu3Mbl. HacienoBaHue MNpU3HAKOB, CUEIUJIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeapl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKAa MOAU(PUKALMOHHOW HW3MEHYMBOCTH.
Bapuauvonsslii psa v BapuanronHas kpuas. Hopma peaknuum npuszHaka. KonnuectBeHHble U
KaueCTBEHHBIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PUKAIIMOHHONW U3MEHYHBOCTH.

HacnencreenHnas, i reHoTUNnUYecKas, N3MEHUYMBOCTh. KoMOMHAaTUBHAs M3MEHUYUBOCTD.
Meiio3 u MoNOBOM mpolecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
U3MEHYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
NPUYMHBI MyTaruii. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBocty H. . BaBumnosa.

BHesnepHas Haci1eICTBEHHOCTh U H3BMEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI T€HETHUKU YEJIOBEKA!
TeHEANOTNYeCKUii, OJIM3HENOBBIN, IMTOTCHETUYECKUH, OMOXMMHUYECKUH, MOJEKYISIpHO-
reHetnyeckuil. COBpeMEHHOE ONpeJeleHHe TIeHOTUIA: TIOJHOI€HOMHOE CEKBEHUPOBAHUE,
TeHOTHIHUPOBaHKWE, B ToM dyucie ¢ nomompio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHus



YeloBeKa: TIeHHbIe OoNie3HH, OONE3HM ¢ HACIEACTBEHHOW MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThdeckue M TeHepaTHBHbIE MyTanuu. CTBOJOBBIE KIIETKU.
[TpuHUIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JICUEHUS T€HETHYECKUX
Oone3nel. MeaMKO-TeHeTUUECKOe KOHCYJIbTUPOBAHUE. 3HAUCHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUICCKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuiios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOr€HETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunOpumnoe ckpeunmBanuey, «l{uTomornyeckne OCHOBBI AUTHOPUTHOTO CKPEIIHMBAHHS,
«Metio3y, «B3zanmoneicTBre amuielbHbIX T€HOBY, «['eHeTuuecKkrue KapThl PaCTEHUM, JKMBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEILNIEHHOTO C I0JIOMY,
«KapuoTunsl YenoBeka ¥ IKUBOTHBIX», «BuIbl wW3MeHUMBOCTHY, «MoauduKamuoHHas
n3MeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa rpynm KpoBu», «MyTanmoHHas
U3MEHYUBOCTbY.

O6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHHHpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpecT XpomMocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, mytanuu (HOpMBI KPBIILEB U OKPACKH Teja), repbapuid
«"opox mOCEeBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas pabota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpeLIMBaHUs Y APO30(HIIBI HA TOTOBBIX MUKPOIIpEHapaTaxy.

Jlaboparopuas padota Ne 6. «3ydyenre MoAUPUKATUOHHON U3MEHYHBOCTH, IIOCTPOCHHE
BApPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlabopatopnass pabora Ne 7. «AHanM3 MyTaumid Yy Jpo30QHIbI Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHHe CeJeKInH U AoMecTtukanus. Yuenne H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTOoOpas3usi KyIbTYpHBIX pacTeHuid. lleHTpsl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHbIE METOJbI CelIeKIMU. MacCcoBbIif U MHAUBUAYATbHBIA OTOOpPHI B CENEKIIUU
pacteHuii U KUBOTHBIX. O1ieHKa dKCTEphepa. bIM3KopoCTBEHHOE CKpEeNIMBaHUe — WHOPHIUHT.
Uucrtass nunug. CkpeumBaHue 4YHCTBHIX JUHUN. ['eteposuc, wiu rubpuaHas cuia.
Hepoacteennoe ckpemuBanue — aytopuaur. OtnanéHHas ruOpuauzanus U e€ YCHeXU.
HckyccTBeHHBIM MyTareHe3 W MOJNY4YeHUE MONMUIUIONJ0B. JIOCTHIKEHHUs CENeKIUU pacTeHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpHs. ITallbl CO3JTaHUS
pexombunantHoit JIHK u TpancreHHeix opranuzmoB. Knetounas wumxenepusi. KnetouHsbie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHud. KiioHupoBaHue BbICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiemsl. MO —
T€HETUYECKU MOAU(DUIIUPOBAHHBIC OPTAHU3MEI.

JleMoHCTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmumpl u cxembl: Kapta «lleHTpBl MPOMCXOKACHHUS M MHOT000pa3us KyJIbTYPHBIX
pacteHui», «l[lopoapl MOMaNIHUX XHUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTnanéHHas
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rubpuam3amusy, «Paboter akamemuka M. @. WanoBay, «llomumnounnus», «OOBEKTHI
ounorexHonorum», «Kierounele KylnbTypbl U KIOHHpOBaHUEY», «KOHCTpyHpoBaHHE M TEPEHOC
TEHOB, XPOMOCOM.

O6opynoBaHue: My KU IJIOJ0B U KOPHEIUIOAOB JUKHX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble 1 IpaKkTHYeCKue padoThI:

Oxckypcusi «OCHOBHBIE METOJbl M JIOCTHUKEHUSI CEJICKIIMU PACTEHUU M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KUIACC

Tema 1. IBosronMOHHAsA 0HOJIOTHS.

ITpennocbIKi BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUU. OBOJIOLUOHHAS TEOpPUS U €€
MecTO B OMOJIOruH. BiusHre 3BONIONMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CBuzerenbcTBa 3Bontonuu. [laneoHTosnornyeckue: MOCAEAOBATENbHOCTh IOSIBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOMN JIETOIUCH, NIepexoiHble (hopMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gpiop MaTepUKOB U OCTPOBOB.

DOMOpHOTIOTHYECKUE: CXOJICTBA M Pa3IM4yUs SMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: T[OMOJIOTMYHBIE, AaHAJOTUYHbIE, PYIUMEHTApHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JapBUHU3MA.
JIBIOKyIe CHJIbl  SBOJIIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPH
OTPaHUYEHHOCTH PECYpCOB, HeonpeaenéHHas H3MEHYUBOCTh, OOpb0a 3a CyIIEeCTBOBAaHMUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas teopust 3pontonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

MuxkposBomtonus. [lonynsanusa kak eMHUIA BUAA U IBOJIIOLIUU.

JBmwxynme cuibl ((hakTophl) SBOJIOLUU BUAOB B MpHpojae. MyTallMOHHBIM mpoluecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaIus.

EctectBeHHbIl 0TOOp — HampaBisitomuii gaxtop 3Boiouud. DOpMBI €CTECTBEHHOI'O
otbopa.

[TprcnocoOaeHHOCTh OPraHU3MOB KakK pe3ynbTar 3Boitonun. [lpumepsl npucnocoOneHnit
y opranuzmoB. ApoMop(h03bl U UINO0-adaNTaLNH.

Bun u BupmooOpazoBanue. Kputepuum Buma. OcHOBHbIE (QOpMBI BUI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECcKoe.

MakposBomonus. @opMbl 3BoOIIOIMK: (UIeTHYECKas, TUBEPreHTHasi, KOHBEPreHTHasl,
napasuienpHasi. HeoOpaTuMocCTh 3BOMIOIHH.

[IpoucxoxaeHue  OT  HeCNEUMAIM3UPOBAHHBIX  mpenakoB.  [Iporpeccupyromas
crenuanusanus. AganTuBHas pajananus.
JleMoHCTpanum:

IToprpetsr: K. JIunnen, K. b. Jlamapk, Y. [dapsun, B. O. Koanesckuii, K. M. bap, O.
I'exkens, @. Mrotep, A. H. CeBeprios.

Tabmuiel u cxeMmbl: «Pa3BuTHe opraHmyeckoro Mupa Ha 3emiey, «3apoJIbIin
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EctectBennbiii  otbop», «MHOrooOpasue copToB pacTeHui», «MHoroob6pasue Mopos
JKUBOTHBIX), «[Tomynsiium, «MyTtanmoHHast U3MEHUYUBOCTHY, «Apomop}o3sy,
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«MUnnoananrtamumny, «OO0mas aereHepanus», «JBrokymue cuibl sBomroIun», «Kapra-cxema
mapuipyta nyremectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «llpucrnoco0ieHHOCTH
opranu3MoBy, «I'eorpaduueckoe B11000pa3zoBaHue», « IKOJIOTUIECKOE BUT00OPA30BAHHE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP TIIOA0B U
ceMstH, KoJuteKuus «lIpumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJielb «OCHOBHBIE
HaIMpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAeNb «CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX.

Buoreorpaduyeckas kapra wmwupa, KomieKuuss «QDPOpMBI COXPAaHHOCTH HMCKOMAaeMBIX
JKUBOTHBIX U PACTEHMI», MoJenb anunkauusa «llepekpéct XxpoMocom», BIIaXKHbIE Mpenaparsl
«Pa3Butue Hacexkomoro», «Pa3BuTue mArymku», MuKpornpenapat «Jpozoduna» (HOpMa,
MyTal# (OPMBI KPBIIILEB U OKPACKHU TETa).

JlabopaTopHblie U NpaKkTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopaTopnass pabora Ne 2. «OmnmcaHue NPHUCIOCOOJICHHOCTH OpraHu3dMa U eé
OTHOCHUTEJIBHOTO XapaKTePay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuyHble MpeACTABICHUS O 3apOXKIACHUU KWU3HU. HaydHble runoTe3sl BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOMoreHe3 W MaHCIepMHs. XUMHUYecKas SBOIIONUS. AOHMOTEHHBI CHUHTE3
OpraHMYECKHUX  BEIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBHOE  IOJATBEPXKIECHUE
XUMHUYECKOW IBONIOIMK. HauanpHble dTanel Ononormueckoi ssosonuu. ['unoresa PHK-Mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYP M BOSHHUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U UX
3BoItoLUs. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

Pazeutue xu3Hum Ha 3emse 1o 9Spam u nepuomaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [laneos3oiickas spa u €€ NEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIM, IEPMCKHIA.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJTOBOM.

Kaiino3olickas 3pa u €€ nepro/ibl: MajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeojIoTMYecKuX IpoueccoB. OCHOBHBIE 3Tambl ABOJIIOLUN
pPACTUTENBHOIO M XHBOTHOIO MHpa. Apomopdosbl y pacTeHHH U >XKUBOTHBIX. IlosBienwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpakKeHHe 3BOJOLUU. OCHOBHbBIE CUCTEMAaTUYECKUE
TPyl OPTaHU3MOB.

OBoironMs 4elNoBeKa. AHTpONOJNOrMs Kak Hayka. Pa3BuUTHe TIpeACTaBIEHUN O
IIPOUCXOXKIECHNUN YesloBeKa. MeToIbl U3yueHus: aHTpororeses3a. CxoAcTBa U pa3indusl 4eJI0BeKa
Y )KMBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBuwxymue cuisl  ((paxTopel) aHTpomoreHesa. HaciencTBeHHass HM3MEHUHMBOCTh U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYIAUM Tpy/aa, MBIIIJICHHE,
peusb.

OcHOBHBIE CTaJUU M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAIONMUTEKH, UeloBeK yMemblid,
Yenosek mnpaMmoxoasamuii, YemoBek HeaHAepTalbCckui, YenoBek pasymublii. Haxonku
HCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

Yenoseueckne pacbkl. OCHOBHBIC OOJIBIIIME PAChl: €BpOINEOWaHAs (€BpaswiicKas), HEerpo-
aBcTpajioujiHas  (9KBaTOpHAIbHAs), MOHTOJOMJHAs  (a3uaTcKo-aMepukaHckas). YepTsl
NpUCHIOCOOJICHHOCTH TPEACTAaBUTENEH UeNOBEYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnuncTBO yenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. JlapBun.
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Tabmunel u cxembl: «Bo3nukHoOBeHNe COHEYHON CHUCTeMBI», «Pa3BUTHE OpraHHYECKOTO
mupay», «PactutenbHas kietka», <«OKuBoTtHas kietrka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasl cuCcTeMa OpraHM4ecKOro Mupay», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOECHUS
YyelloBeKa U 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKUX HAXOJIIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeimme mmoam», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI0AN», «UenoBeueckne pacbi».

O6opynoBanue: wmynsiku — «[IpoucxoxaeHue denoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTallblla, KPOMaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBEeKa (KaMHHU-YOIIEphl, pyousia, ckpebdiia), reoXpoHoJIorndeckas Tabauia,
KoJuteK1usa «®opMbl COXPaHHOCTH UCKOIIAEMBIX KMUBOTHBIX M PACTEHUID.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

[TpakTrueckas padora Ne 1. «/3yueHne UCKOMaeMbIX OCTATKOB PAaCTECHUN M KMBOTHBIX B
KOJUICKLIUAX».

DKCKypcusi «IBOJIIOIUS OPTraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WU
KpaeBeIUECKU My3eil).

Tema 3. Opranu3msl 4 OKpPY:KaKIAs cpeaa.

OKOJIOTMSl Kak Hayka. 3aJadyd M pasleibl dSKOJOTHUH. MeToAbl 3KOJIOTHYECKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  OOMTaHWS  OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JAYIIHAs,  IOYBEHHAS,
BHYTPUOPIaHU3MEHHAsI.

Oxonoruyeckue ¢akropbl. Knaccuduxanus skonornueckux (akTopoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleliCTBUE SKOIOTUIECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbOuoTtnueckue  (aKTOpPBL:  CBET, TEMIEparypa, BIAKHOCTh.  DOTONMEPHOAN3M.
[TpucnocoOnenust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTopoB. brojornueckre puTMbl.

buotnueckne  Qaktopel. Bumbl OMOTHYECKMX  B3aUMOJEHCTBUN:  KOHKYPEHILIUS,
XHUIIHAYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, Koomepamus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEUTpainu3M. 3HaueHHe OWOTHYECKHX
B3aMMO/JICHCTBUI AJIS CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapPAKTEPUCTUKH MOMYJSIMU. (OCHOBHBIE IOKA3aTelNW IOMYJISALUU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJAE€MOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsiusl.

JleMoHCTpanum:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmune! u cxeMbl: kapta «[IpupoaHsie 30HbI 3eminy», «Cpelibl 0OUTaHNS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUN
UHY30pUn-Tyhenbkn», «[Iuiessie nemnm».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlabopaTtopHnas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHHUI U3 PA3HBIX MECT
oOUTaHUMY.

JlaGopatopHas padota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «IToacuéTr mIoTHOCTH MONMYJSIIMKA Pa3HBIX BUIOB PACTEHUI».

Tema 4. Coo01ecTBa U IKOJI0THYEeCKHEe CHCTEMBbI.

CooOmiectBo  opranusmMoB  —  Oumoneno3.  CrTpykTypbl  OuoneHo3a:  BUAOBaf,
pOCTpaHCTBEHHas!, Tpoduueckas (mumieBasi). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cucTeMbl (dkocuctemsbl). [loHsTHE 00 3KOCHCTEeME W OHOreoIeHO3eE.
OYHKIHOHAIbHBIE KOMIIOHEHTBl HAKOCHCTEMBI: TPOJAYLEHTbI, KOHCYMEHTBI, PpPEIYyLEHTHI.
KpyroBopot BemiecTB M HOTOK 3HEPrHMM B dKocucTeMe. Tpoduueckue (MHILEBbIE) YPOBHU
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skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCHCTEMBL: OHnomacca,
OPOAYKIMS. DKOJIOTWYECKHE MHpPAaMHIbL: TPOMYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CaMOpEryJsnus, pazsurue. Cykieccus.

IIpuponHblE 3KOCHCTEMBI. OJKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOWHOTO WIN
LIMPOKOJINCTBEHHOTO JIECa.

AHTPOTIOT€HHBIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y POO3IKOCUCTEMBL. buojoruueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCHCTEM B YPOOIKOCUCTEM.

buopa3noobpazue kak ¢akrop ycroiunBoctu skocucreM. CoxpaHeHue OHOJIIOTHYECKOrO
pa3sHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6mocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
XKusoe BemectBO U ero QyHkiuu. OcoOeHHOCTH OHMOChephl Kak TI00aTbHOW IKOCHUCTEMBI.
JluHamMuyeckoe paBHOBecue U oOpaTHas cBs3b B Ouocpepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LMKIBI 3JIEMEHTOB (yIiIepoaa, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenosedecTBo B Onochepe 3emin. AHTPOIIOTCHHBIE H3MeHeHUs B Onocdepe. [mobdanbabIe
9KOJIOTUYECKHE TPOOIIEMBI.

CocyecTBoBaHuE NpUPObI U YernoBeyecTBa. CoxpaHeHne 6MOpa3HOOO0pa3us Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIPaBIEHUs IPUPOAHBIMU pECypcaMu U UX
UCIOJIb30BaHue. JlocTuykeHus: OMONIOruM U OXpaHa MIPUPO/IBIL.

JdeMoHcTpanum:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubr u cxemsl: «[lumesbie nenn», «buorenos: cocraB u cTpykrypay, «lIpupoansie
coobmiectBay, «llemn mnuraHusy, «IOKoJOrHMUecKas mnupamuaa», «buocdepa u YemoBexy,
«OKOCHCTEMA IIMPOKOJUCTBEHHOIO JiEca», «IJKOCUCTEMA XBOMHOro Jieca», «buoueHos
BOl0éMAy, «ArpoueHo3», «lIpuMepHBIE aHTPONOrE€HHBIE BO3JIEHCTBUS Ha IMPUPOLY»,
«BaxHelmme MCTOYHHMKMU 3arpsi3HEHMS BO3JyXa M I'PYHTOBBIX BOI», «llouBa — BakHelInas
cocraistromas onocheps», «PakTopsl Aerpagannuu nousy, «IlapHuKoBbIil 3¢ dexTy, «DakTopsl
PalMOaKTUBHOTO 3arps3HeHus ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
KHU3HU B Ouochepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B O6uochepey,
«KpyroBopot a3ora B mpUpoie».

O6opynoBaHue: MO/Ieb-aNIIuKaLUs «Tunuynele OMOLIEHO3BI», repOapuii
«PactutenbHble  coobmiecTBa»,  Koulekuuu — «buomeno3», «BpenuTtenu — BaxHEWIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuM M KOJUIEKIMHM pacTeHU M  KUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®denepatiyu, U300pa’KeHUS] OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIUBarOTCA TpeOOBaHUS K pPE3yJlbTaTaM OCBOCHHS
00yJarIMMUCS TIPOTPaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JINYHOCTHBIE PE3YJIbTATDI

B cTpykType IMYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS IpeaMera «buomorus» BbIIeICHBI
CIICAYIOIIME  COCTAaBIIIONINE: OCO3HAHHE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKOH
UJICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEICHHUIO,
HaJIMYMEe MOTHBAIMM K OOYy4YeHHIO OWOJIOTHH, IIeJICHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOSXKACHUI JINYHOCTH HAa OCHOBE KITIOYEBBIX IIEHHOCTEH M MCTOPHUYCCKHUX TPAIULMN Pa3BHTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromMXcs PYKOBOACTBOBATHCA B
CBOCH  JESATETBHOCTH  IICHHOCTHO-CMBICIIOBBIMH  YCTaHOBKaMH, TPHUCYIIUMH  CHCTEME
OMONIOTMYECKOTO 00pa30BaHMs, HAIWYME OHKOJIOTHYECKOTO IPABOCO3HAHHS, CIIOCOOHOCTH
CTaBUTbH LIEJIU U CTPOUTD )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHS IpenMeTa «bHoorusy) NOCTHUTaloTCs B €IMHCTBE
y4eOHOI W BOCHUTATENBHOHN JESITEIHHOCTH B COOTBETCTBHU C TPAJUIIMOHHBIMH POCCHICKHMHU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, PHHSATHIMH B
o0IecTBe TpaBWJIaMd M HOPMaMH MOBEACHHUS U CIIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHMUS,
CaMOBOCTIUTaHHSI M CaMOPA3BUTHS, PAa3BUTUSI BHYTPEHHEH NO3HMIMHU JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHS K 3aKOHY M IPABONOPSIKY, YEIOBEKY TpPyAa WU CTapIIeMy IMOKOJCHHIO, B3aUMHOTO
YBaXCHUS, OEpPEeKHOT0  OTHOUICHUS K  KYJIBTYpHOMY  HAcIeIUI0 W TPaJULUAM
MHOTOHAIMOHAJIBHOTO Hapoa Poccuiickoit @enepannu, npupoie U OKpyXKaroLen cpese.

JIMYHOCTHBIE PE3yIbTAThl OCBOEHHS YU4eOHOTO npenmMeTa «bHomorus» MomKHBI OTpaxarh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEU
NO3ULIMEH JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, MO3UTUBHBIX BHYTPEHHMX
yOeXJIeHUH, COOTBETCTBYIOIIUMX TPATULMOHHBIM IIEHHOCTSAM pPOCCHHMCKOro  OOIlecTBa,
pacimmpeHue XU3HEHHOTO OIbITa M ONBITa JEATEIFHOCTH B IMPOLECCE Pean3allii OCHOBHBIX
HaIlpaBJIeHUH BOCITUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydarollerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO 00IIEeCTBa;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TIpaB M OO0SM3aHHOCTEW, YBaKEHHE 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIbHOCTH NMPU CO3JaHUU Y4€OHBIX MPOEKTOB,
peleHny yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHITIOJTHEHUN OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TO3UIMI0O TI0 OTHOIICHHWIO K SIBJICHUSIM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JIGHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aWMO/ICHCTBHS JIFOJIEH ¢ pa3HBIMU YOSKICHUSMH, KYJIbTYPHBIMH IEHHOCTSIMH U COIHATIHLHBIM
MIOJIOKCHHEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYEOHBIX,
[IO3HABATENBHBIX M HCCIENIOBATEIbCKUX 3a/la4, YBaKUTEIBHOTO OTHOIICHUS K MHEHUIO
OIIITOHEHTOB MPH OOCYXIEHUH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTh K TYMaHHTapHOH W BOJIOHTEPCKOH JIEATEIILHOCTH;
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2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonuHON, TropAaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOLIOE U HACTOSLIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUI0 M MAMSITHUKAM TPUPOJIBI,
JIocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIGHUE W pPa3BUTHE
OHOJ0TUM, TOHUMAaHKS 3HAYeHUS OMOJIOTUHU B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOT0 HApOa;

c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHME K CBOMM POIUTENISIM, CO3JAaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUIA;

MNOHUMaHHUE SMOIIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE MPOSIBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnuTaHus, (opMHpPOBaHMSA  KYJLTYPbl 3/0pPOBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alys 3J0pOBOro U 6e30MmacHoro oopasa *KU3HU (3A0POBOE MHUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), O€pEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUECKOMY 3/I0POBEIO;

MOHMMAaHWE IIEHHOCTH TPaBUJ HMHAMBHUIYAbHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIEICTBUI W HEMPUATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHUS aIKOTOJs,
HapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTHYECKON M COIMATIBLHOM HAIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cdepaMm TMpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHUIO M CaMOOOpPA30BaHUIO Ha MPOTSIKEHUU BCEU
KU3HHU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:
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HKOJIOTHYECKH IIeJIecO00pa3Hoe OTHOIEHHE K MPUPOAE KaK UCTOUHUKY KHU3HHU Ha 3emie,
OCHOBE €€ CYILIECTBOBAHMUS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYyJIbTYphl: MPHOOpETEHUE OMbITa MJIAHUPOBAHUS
MOCTYIKOB M OIEHKH UX BO3MOXKHBIX ITOCIEICTBUH ISl OKPYKaIOIEel Cpe/Ibl;

OCO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCIIONIB30BaTh NMPHOOpPETaeMble IPYU U3YUYCHHH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEHIeHUH MpOoOJeM, CBS3aHHBIX C pAIMOHAIBHBIM MPUPOIONOIB30BaHUEM (COOIIOACHNE
IpaBWJI TOBEIEHUS B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Ouochephl);

AKTHUBHOE HEINPUATHE JEHUCTBHUM, NPUHOCAIIMX BpEN OKPYKAIOLIEH HPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOIArONMPHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HAJIMYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIIECHUS, 3KOJOTHYECKOM KYyJbTYphl, OIMbITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
[I03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBbHOM IpPaKTUKE, FOTOBHOCTU K YYacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIIOTUYECKOM HaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAayKH MW OONIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JAHMAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UMTATEIbCKON KYJIBTYpPhI KaKk CPEICTBA B3aUMOICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue crenuuku OMONOTHM KaK HAyKd, OCO3HaHUs €€ poiu B (OPMHPOBAHUHU
paIMoOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUH LEIOCTHOTO MPEICTaBICHUsS 00 OKPYKAIOIIEM
MUpE Kak O €IWHCTBE IMPHUPOAbI, dYeloBeKa M OO0IIecTBa, B TO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEW U pEIICHUH TPOOIEM COXPAHEHHS IPHUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LIMBWIM3ALMU: OOECIeueHus
HOBOT'O YPOBHS pa3BUTHsI MEAMILIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TII00AbHBIX
9KOJIOTHUECKUX MpoOsieM U obecrieueHus nepexoaa K yCTOWYMBOMY pa3BUTHIO, PAllMOHATIEHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0IIei
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIIHMOHATHHON
rPaMOTHOCTH o0yyarouuxcs, GopMUpyeMoil Ipu U3yuyeHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4aeMble 3HAHUS [UIS aHaiu3a U OOBSICHEHHs SBICHUI
OKpPY’KalOIIero MUpa M NPOMCXOJAIIUX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIPHO HCHOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS IS pEIICHUs
po0JieM B peaTbHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHE IIEHHOCTH Hay4YHOH JeSTENIbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENBCKYIO ASITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU 1O OHOJIOTMU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSIMHU.



17

METAIIPEJIMETHBIE PE3YJIbTATDI

MertarnpeMeTHbIE pe3yNbTaThl OCBOCHHUS yueOHOTo mpeamera «buoJorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYYAIOIUXCA MEKAUCUUIUIMHAPHBIC
(MeXmpeaMeTHbIE) O0IeHayYHbIE TIOHSTHS, OTPAXKAIOIIKE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienpruKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIA (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsi, UCCIEAOBaHMUEe, HAOIIOJECHUE, W3MEPEHUE, SKCICPUMEHT M JPYTHX), YHUBEPCAIbHBIC
ydeOHbIe JCHCTBUA (ITO3HABATEIbHbIC, KOMMYHUKATHBHBIC, PETYJSITUBHBIE), 00CCIICUHBAIOIINC
dbopmupoBanre (YHKIIMOHATBLHOW T'PaMOTHOCTH W COLMAIBLHON KOMIIETCHIIMH OOYJaroniuxcs,
CIIOCOOHOCTH 00yJaromuxcst HCII0IL30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4eOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COITMATbHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHHUS IPOrpaMMbl CpeIHEro ooOmero oOpa3oBaHHS
JIOJKHBI OTpaXaTh:

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyalU3UpPOBAaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HUCITIOJIB30BAThH HpI/I OCBOCHHNU 3HaHHﬁ HpI/IéMI)I JIOTUYCCKOT'O MBIIIIJICHUS (aHaJII/I3a,
CHHTE3a, CpaBHEHMS, KiacCHU(pUKaAIUU, OOOOIICHHS), PACKpPhIBAaTh CMBICT OHOJOTHYECKHX
MOHSTHI (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMHU MOHIATUSIMH);

ONpENENATh LENU JeATEeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKECHUS,
COOTHOCUTH pesyanaTm JACATCIIbPHOCTH C IIOCTAaBJICHHBIMU LICIISAMMU,

HCITOJIB30BaTh OHOJIOTMYECKUE TOHATHUS ISl OOBsICHEHUS (PAKTOB W SBJICHUN IKUBOKN
TIPUPO/IBI,

CTPOUTh JIOTUYECKUE PpaCCYKIEHUS (MHIYKTUBHBIEC, JAECIyKTHUBHBIC, II0 aHAJOTHH),
BBISABJIATH 3aKOHOM€pHOCTI/I 158 HpOTHBOpGLII/IH B paCCManI/IBaCMI)IX SIBJICHUAX, q)OpMy.HI/IpOBaTI)
BBIBOJIBI M 3aKJITFOUCHUS;

MPUMEHATh CXEMHO-MO/JIEJIbHBIE CPEJCTBA ISl MPEACTABICHUSI CYIIECTBEHHBIX CBA3€H U
OTHOIICHUH B M3Yy4aeMBIX OMOJNOTHYECKMX OOBEKTaX, a TaKkKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B pa3J'II/I‘~IHI)IX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh IUIaH PEIIEHUs MTPOOIEMBI C YIETOM aHAIM3a UMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATh COOTBETCTBHE PE3YJIHTATOB LENSM,
OIICHHUBATH pI/ICKI/I HOCJ'ICI[CTBI/IfI JCATCIIbHOCTH,

KOOPJMHUPOBAaTh M BBINOJHATH padOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeHCTBHUS:

BIIJICTh HABBIKAMHU Y4Y€OHO-HCCIIECOBATEIHCKON M MPOCKTHOM NEATETbHOCTH, HAaBBIKAMH
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY MOUCKY METOJIOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHbIX METOJIOB TO3HAHUS;

HUCITIOJIB30BAThH pa3n1/1qu,1e BUOBI ACATCIBHOCTU II0 nonyqumo HOBOI'O 3HaAHUsA, €TI0
MHTEPIIPETAllUY, MPEoOpa3OBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYallUsSX, B TOM YHUCIE IPH
CO3aHUU YUEOHBIX U COIMAIBHBIX TIPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
INOHATHUAMH U METOJJaMHU,
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CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0OpPA30BATEIBHON NEATEIHHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3a/ady, BbIABUTATh
TUNoTe3y €€ pelleHHs, HaXOOuUTh apryMEHThl JUIsl JI0OKa3aTelIbCTBAa CBOUX YTBEP)KICHUH,
3aJaBaTh apaMEeTPhl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IMOJNyYCHHBIE B XOJ€ pEIICHUS 3aJaud Pe3yJbTaThl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIM MMOUCK MEpEeHOoca CPEACTB U CHOCOOOB JEHCTBHUS B
po(hecCHOHATLHYIO CPEy;

yMeTh TEPEHOCUTh 3HAHWA B  ITIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HECATENIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJCH, MPEAJararb OPUTHHAIBHBIC IMOAXOABI M PEIICHHS, CTABUTh
npoOJIeMbl U 33]1a49H, JTOIYCKAIOIINE aJbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HHQOpMAaIMH (TeKcTe y4eOHOro mocoows,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOJOTHUECKUX CIOBApSAX M CIIPABOYHHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETE), aHATU3UPOBATh HH(POPMALMIO PA3NTUYHBIX BHIOB M (OpM
MPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUHNBOCTH;

dbopMynupoBaTh 3ampochl W MPUMEHATH pa3jMYHbIE METOABI HpPU IOHCKE M OTOOpe
Omosornveckoit HHPOpMaIUU, HEOOXOIUMOH JIJIsl BBITOJIHCHUS YUEOHBIX 3a/1a4;

nproOpeTaTh OMBIT KCHOJIB30BAHUSA HH(POPMAUOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOIB30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBbHYIO (OPMY MPEACTAaBICHUS OHOJOTHYECKON
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

WCIIOJIb30BaTh HAy4YHBIM S3BIK B Ka4yeCTBE CpEACTBAa mpu paboTe ¢ OMOJIOrHYEeCKOM
uH(popMaliel: MPUMEHITh XUMUYeCKue, PU3NYECKue U MaTeMaTH4eCKHe 3HaKh U CHMBOJBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJCTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMU pACMO3HABaHUS M 3allUTHl WHpOpMaNWu, WHHOPMAITMOHHON
0€301aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH AelCTBUSIMM:

1) obmenmue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BceX cepax KM3HM, aKTHBHO y4acTBOBATh B TUAIIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXKICHHsSI OTHOCUTEIIbHO BBIMOJHEHHsI TpejiaraeMol 3aJayd, YYUTHIBATh HWHTEPEChl H
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIACTHUKOB JMAJIOTa WIIH JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHHs, NMOHMMATh 3HAYEHHUE COIMAIbHBIX
3HAKOB, MPEANOCHUTIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYAIHi, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3UYHBIMHA CIIOCOOaMH OOIIEHHS] W B3aMMOJCHCTBHS, MTOHUMATh HaMEpPEHUS
JPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyITHUPOBATH CBOM BO3PAXKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JaraTh CBOIO TOYKY 3pPEHHsSI C HCIIOJIb30BAaHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCThD:
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NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHIYaIbHON pabOThI MpH
peleHn OMONIOTUYECKO MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMAaTHKy U METOJAbl COBMECTHBIX ACUCTBUI ¢ y4y€TOM OOIIMX HMHTEPECOB, U
BO3MOXKHOCTEM Ka)kJI0T0 UleHa KOJUIEKTHBA,

OPUHUMATh eI COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPAMHHUPOBATH
JIEUCTBUA IO €€ NOCTUIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACHPENCIATh POIU C Y4ETOM
MHEHHMH YJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThl;

OLIEHUBATh Ka4eCTBO CBOEIO BKJIAJa U KaKIOr0 Y4aCTHHKA KOMaH]bl B OOLIMI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJJiaraTh HOBBIE MPOEKTHI, OIEHMBATH WMJCH C MO3HMIMK HOBH3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILLECTBIIATh ITO3UTHBHOE CTPATETMUYECKOE IIOBEJACHHWE B PA3JIUYHBIX CHUTYalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

OBsJiajieHNe YHUBEPCAIBLHBIMH PeryisTUHBHBIMH el CTBUSIMU:

1) camoopranu3amusi:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAHUS [UI BBIABICHHUS NpoOJIeM M UX pELIeHHUs B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKMX 3HAHUU LIEJIEBBIC I CMBICIIOBBIC YCTAHOBKU B CBOHMX
NEUCTBUAX M IOCTYNKaX MO OTHOIIEHUIO K XHMBOH NPUPOJAE, CBOEMY 3I0POBBIO U 30POBBHIO
OKPY’KaIOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISITh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O00pa30BaTCIILHON JEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PeLIeHUs MPoOIeMbl C YUETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OILICHUBATh MPHOOPETEHHBIN OITBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOM IpYIAULIMN B pa3HBIX 00JacTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTH KOPPEKTHBBI B JIEATEIBHOCTH, OICHHBATH
COOTBETCTBUE PE3YNIbTATOB LEIISIM;

BJIaJICTh HAaBBIKAMU M1O3HABATEIbHON peQUIeKCUU KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI peduiekCun
JUTSL OLIGHKY CUTYalllH, BHIOOPA BEPHOTO PEIICHIS,

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PEUICHUS 110 UX CHIDKEHHIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ce0s1 U IPYTruX:

IPUHUMATD ce0s1, TOHUMast CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI U @pT'YMEHTHI IPYTUX MIPH aHAIIN3€ PE3YIIbTaTOB NS TEILHOCTH,

NPU3HABaTh CBOE MPaBO U MPABO JAPYTUX Ha OMINOKHY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C IMO3ULMU APYrOro YeIOBeKa.
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NPEIMETHBIE PE3YJIbTATbBI

[TpenmerHbie pe3ynbTaThl ocBoeHUs: porpaMMbl COO mo 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT Crieruduueckue st yueOHoro npeamera «buosiorusy Hay4dHble 3HAHHUSA, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESITeIbHOCTH 1O MOJYYEHUIO HOBOTO 3HAHMS M IPUMEHEHUIO 3HAHWN B Pa3IMUYHBIX y4eOHBIX
CUTyallUsiX, a TaKkKe B PEAIbHBIX JXM3HEHHBIX CHUTYyallUsX, CBS3aHHBIX ¢ Owuonorueir. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHBI M0 roJaM 00yUeHHs.

[IpenmerHble pe3ynabTaThl OCBOGHUs YydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHHA O MECT€ W POJM OHOJOTMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOT'O MUPOBO33PEHUS, O BKJIA/le POCCUICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosiornu, pyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHME PacKpbIBaTh COJEPKaHUE OMOJOTMYECKUX TEPMUHOB M MOHSATUMN: )KM3Hb, KJIETKA,
opraHus3M, Merabosu3M (0OMEH BEIIeCTB U  NIPEBpAIllEHUE HHEPruu), TOMEOoCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoyKuus), HaCIEeCTBEHHOCTh, K3MEHUUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OMOJOTMYECKHE TEOPUM (KJIETOYHAas, XPOMOCOMHAasi, MyTalllOHHasl,
LEHTpajbHas JorMa MOJEKyJIsipHoW Ouoisiorun), 3akoHel (I. Mennens, T. Moprana, H. U.
BaguioBa) u yueHus (0 LeHTpax MHOrooOpa3us U MIPOUCXOKACHUS KyIbTYpHbIX pacteHuit H. U.
Baguiosa), onpenesnsaTs rpaHULbl X IPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHME BJa/leTh METOJAaMH HAay4yHOrO MO3HAHUS B OMOJIOrMH: HaOJIIOJIEHUE U ONHCAaHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus U TNPOBEACHHE OHOJIOIMYECKOIO
9KCHEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY MCCIeyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX IOHSITHH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBO/Ibl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHME BBIIEISTH CYHIECTBEHHbIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U IYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHMU3MOB, OCOOCHHOCTHU IMPOLIECCOB: 0OOMEHa BEIECTB U
IpEBpaIleHUs] SHEPTUM B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTEe3a, MUTO03a, MeH03a, OIJIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUIYAIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHME MPUMEHSATH MOJTY4YEHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUH, JIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€JIbI0 00ecTiedeHus
0€30IaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JHOJEH, COOII0AEHUS HOPM
rPaMOTHOTO TMOBEACHMSI B OKpY)XKalolled MNPUPOAHON cpele, MOHMMaHue HeoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOTMM U OMOTEXHOJOTHH JUIsl palliOHAIBHOTO
IIPUPOIONOIB30BAHUS;

yMEHHUE pelaTh 3JeMEHTapHbleé TIeHeTHYeCKHe 33Jadyd Ha MOHO- M JAUTHOpHIHOE
CKpEeIlMBaHUE, CIETVIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUISL TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

yYMEHHUE BBINOJIHATH JIAOOpAaTOpPHBIE M MPAKTHUYECKUE pabOThl, COOMOAATh MpaBHUia MPU
paboTe ¢ yueOHbBIM U 1a0opaTOpHBIM 000PYJOBAHUEM;

YMEHHE KPUTHYECKH OIIEHWBATh M HHTEPNPETHPOBATh HWH(OPMALNIO OHOJIOTHYECKOrO
CoJIep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAyYHbIE 3HAHUS U3 Pa3jIMYHBIX HCTOYHUKOB (CpelICTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;
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YMEHHUE CO3[aBaThb COOCTBEHHBbIC IHMCbMEHHBIE M YCTHBIE COOOIIEHHUs, 0000Ias
Ouonornyeckyro HMHGOPMALMI0O M3 HECKOJIbKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mnpeamera «buonorus» 6 11 kaacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJIU OMOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PACKPBIBATH COJAEPKAHNE OMOJIOTMYECKMX TEPMUHOB U MTOHSTUNA: BUJI, TIOMYJISALINSA,
reHo(OoH, SBONIONMS, JBWXKYIIME CHIBI ((aKTOpBI) 3BOJIOLWH, MPUCIOCOOIEHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, OKOJOTHYEeCKHe (HAKTOPbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeIYLICHTHI, LIeTIH MMUTaHUs, SKOJIOrHYecKas nupamuaa, ouoreoreHos, ouocdepa;

YMEHME H3araTb Ouosornueckue Teopuu (3BomtouuoHHas teopus Y. Jlapsuna,
CUHTETHYECKasl TEOpUs SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiieBoro cxojacrsa K. M.
bapa, uepenoBanus rinaBHBIX HampaBieHud W myted sBomonuu A. H. CeBepiioBa, yueHHUS O
ouoctepe B. U. Bepnaackoro), onpeaensiTe TpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJaJleTh METOJAAMH HAay4yHOTO MO3HAHHUS B OMOJIOrMH: HaOJIIOJIEHUE U ONHCAaHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus M INPOBEACHHE OHOJIOrMYECKOIo
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NONYyYEHHBIX PEe3yJIbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJbl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJOTHYECKUX OOBEKTOB: BUJIOB,
MOMYJSIIIUM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYILEHTOB, OHOTr€OIEHO30B M HIKOCHCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PAKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPIHH B 3KOCUCTEMAX, aHTPOIOI'€HHBIX U3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BELIECTB M OHMOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

YMEHHME MPUMEHSATH MOJTY4YEHHbIE 3HAHUS N7 OOBSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SBJICHUH, 111 IPUHATUS MPAKTHUYECKUX PELIEHUI B TOBCETHEBHOM KU3HHU C 1I€JIbI0 00ecreYeHus
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPY)KAIOLIUX JIIOJIel, COONIIOJIEHUsI HOpM
IPaMOTHOTO TMOBEJEHHUs B OKpYXamlleil NpUponHOH cpenae, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUs JIOCTHKEHU N COBpEMEHHOM OuoI0rNH TUISI paloHaIbLHOrO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/lauM, COCTAaBIIATh CXEMbl IepeHoca
BEIIIECTB M SHEPIUU B HKOCUCTEMaX (L[eNH MUTAHUA);

YMEHME BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coON0AaTh MpaBuia Mpu
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaTh M WHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOTO
COJIepKaHUs, BKIIIOYAOLIYIO ICEBJAOHAYYHbIE 3HAHWUA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW WH(pOpMaIMK, HAYIHO-TIOMYJSPHBIE MaTEpHaNIbl), pPacCMAaTpUBaTh TJIOOATbHBIC
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHUE CO3/aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000Ias
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 U3 HECKOJbKMX MCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
MOHSATUMHBIN anmapaT OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonTp.
Koa-
No 11/ HaunmeHoBaHue pa3iesioB U TeM o i1 JJleKTpoHHBbIE (U (poBLIe)
2 i MporpamMmbl g NMPAaKT. o0pa3oBaTelIbHbIE pecypchl
4acoB
padoThI
1 Buosorust kak Hayka 2 1 https://resh.edu.ru/subject/5/10/
2 JKuBBle CHCTEMBI U MIX OpraHu3aIlis 1 https://resh.edu.ru/subject/5/10/
3 XUMHCCKHI COCTAB M CTPOCHHE 8 2 https://resh.edu.ru/subject/5/10/
KIICTKH
4 JKuzHenesTenbHOCTD KISTKU 6 https://resh.edu.ru/subject/5/10/
P .
5 BSMHONCCITIE 1 HHIHBHAYATLHO® 5 2 https://resh.edu.ru/subject/5/10/
pa3BUTHE OPTaHU3MOB
6 HacneACTBEHHOCTS H HSMEITHBOCTE | g 3 https://resh.edu.ru/subject/s/10/
OpraHu3MoB
7 Cenelcuust oprauHsMoB. OCHOBEI 3 https://resh.edu.ru/subject/5/10/
OMOTEXHOJIOTUU
8 PesepBHOE Bpemst 1 https://resh.edu.ru/subject/5/10/
OBLIEE KOJIMYECTBO YACOB 10 34 8
[MPOI'PAMME
11 KJIACC
Kowutp.
Koa-
No i/ HaumeHoBaHnme pa3aesioB 1 TeM 5o " DJIeKTPOHHbIE (M (ppoBEIe)
B NMporpaMMsbI NMpaKT. o0pa3oBaTeibHbIE pecypchl
4yacoB
padoThl
1 DBOIIOIHOHHAST OMOITOTHSI 9 2 https://resh.edu.ru/subject/5/11/
2 BOSHIKHOBEHHE  pa3BHTHE HKI3HH 9 1 https://resh.edu.ru/subject/5/11/
Ha 3emiie
3 OpraHu3MBI ¥ OKpYKaIoIIas cpesa 5 2 https://resh.edu.ru/subject/5/11/
4 (CoobmiecTsa 1 SkonOrHIECKHE 9 https://resh.edu.ru/subject/5/11/
CHUCTEMbI
5 Pe3sepBHOE Bpemst 2 https://resh.edu.ru/subject/5/11/
OBUIEE KOJIMYECTBO YACOB I10 34 5

[NPOI'PAMME
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10 KUIIACC
Ne Koa- Aara Aara Biawl, DyeKTpoHHbIe U poBbIe 00pa3oBaTeIbHbIE
Tema ypoka BO no no ¢opmbl
n/n pecypcbl
4yacoB = IUIaHY @ (pakTy KOHTPOJIS
1 Buronorus B cucTeMe Hayk 1 06.09 https://resh.edu.ru/subject/lesson/3827/start/118940/
Mertoap! no3Hanus xKuBoM npuponsl. [IpakTnueckas
[IpakTnueckas
2 pabora Ne 1 «/crnonb30BaHUE Pa3IMYHBIX METO/IOB MPU 1 13.09 aGota
U3yYCHUH OMOJIOTHYECKUX 0OBEKTOBY p
3 Buonoruveckue CUCTEMBI, TIPOLIECCHI U UX U3YUCHHE 1 20.09 https://resh.edu.ru/subject/lesson/4759/conspect/277859/
4 XuMHUUeCKuit cocTaB KieTKH. Boia n MuHepasbHbIe COJTH 1 27.09 https://resh.edu.ru/subject/lesson/5397/main/283874/
5 Benku. CocTaB u CTpoeHHE OCIIKOB 1 04.10 https://resh.edu.ru/subject/lesson/4743/conspect/150741/
DepMeHTHI — OHOJIOTHUECKUE KaTalu3aTOPHI.
6 Jlaboparopnas pabota Ne 1 «/3yueHne KaTaIUTHIECKOM 1 11.10 JlabopaTopHas
AKTUBHOCTH (hepMEHTOB (Ha IpUMepe aMHIa3bl WIH ' pabora
KaTagas3bl)»
7 VYraeBosl. JIumu sl 1 18.10 https://resh.edu.ru/subject/lesson/5397/conspect/283869/
8 Hykneunossie kuciaotel. ATO 1 25.10 https://resh.edu.ru/subject/lesson/3840/conspect/163095/
9 Wcropus u MeTo b1 n3ydeHus kietku. Kietounas teopust 1 08.11 https://resh.edu.ru/subject/lesson/5383/conspect/153370/
10 | Kierka Kak EJIOCTHAsS XKUBask CHCTEMA 1 15.11 https://resh.edu.ru/subject/lesson/5465/main/162895/
CtpoeHne dyKapuOTHIECKOH KIETKH. Ha6opaTopHauﬂ JaBoparopHas
11 pabota Ne 2 «M3y4eHne cTpoeHHs KIETOK pacCTeHUH, 1 2211 pabota

KMBOTHBIX, TPHOOB M OaKTEpHUil MO MUKPOCKOIIOM Ha
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TOTOBBIX MUKpOIIpCHapaTtax U UX ONHUCaHUC)

12 | OOMeH BelIeCcTB UIIH METa00IN3M 29.11 https://resh.edu.ru/subject/lesson/3917/conspect/46776/
13 | ®orocunTes. XeMOCHHTES 06.12 https://resh.edu.ru/subject/lesson/3917/conspect/46776/
14 | Duepreruueckuii 0OMeH 13.12 https://resh.edu.ru/subject/lesson/5464/conspect/133828/
Kv3HeHHbIN UMK KIeTKU. Jlenenue kieTku. MuTos.
15 JlabopatopHas pabota Ne 3 «Habmonenrne MuTo3a B 2012 JlabopaTopuas
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX ' pabora
MHKpOIIpenaparax
16 | Buocuurte3 Oenka. Peakiyst MAaTpUIHOTO CHHTE32a 27.12 https://resh.edu.ru/subject/lesson/5352/start/295780/
17  Tpaucusuus — OUocUHTE3 Genka 10.01 https://resh.edu.ru/subject/lesson/2214/main/
18 | Hexknertounsie pOPMBI )KU3HH — BUPYCHI 17.01 https://resh.edu.ru/subject/lesson/1589/main/
19 | ®opMbl pa3MHOKEHHSI OPTAaHU3MOB 24.01 https://resh.edu.ru/subject/lesson/5359/conspect/270998/
20 | Meiios 31.01 https://resh.edu.ru/subject/lesson/3927/conspect/105894/
OO6pa3oBaHre U pa3BUTHE MOJIOBBIX KIETOK.
21 OmnogotBopenue. JlabopatopHas pabota Ne 4 «M3ydyeHue 07.02 JlabopaTopHas
CTPOEHMS IOJIOBBIX KJIIETOK HAa TOTOBBIX ' paboTta
MHKpOIIpenaparax
22 | VnpmBuiyanbHOE pa3BUTHE OPTaHU3MOB 14.02 https://resh.edu.ru/subject/lesson/5630/conspect/132919/
23 | T'eHeTMKa — HayKa O HACIIEICTBEHHOCTH M U3MEHUYHBOCTH 21.02 https://resh.edu.ru/subject/lesson/5386/conspect/301064/




25

3aKOHOMEPHOCTH HACJIEIOBaHUS IPU3HAKOB.

24 1 28.02 https://resh.edu.ru/subject/lesson/5386/start/301065/
MoHnornbpunHoe CKpelInBaHue
25 JIMruGpuIOE CKPEIUBAHKE. 3AKOH HE3ABHCHMOTO 1 06.03 https://resh.edu.ru/subject/lesson/4725/conspect/107946/
HACJICIOBaHUS IPU3HAKOB
CuenutleHHOE HaclieJOBaHUE MpU3HAKOB. JlabopaTopHas
2% pabota Ne 5 «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U 1 13.03 JlabopaTopHas
JUTHOPUIHOTO CKPEIIUBAHUS Y APO30(UIIBI HA TOTOBBIX ' pabora
MUKpOIpenapaTax»»
27 Zi};f;ﬁa nona. Hacne/l0BaHue NPH3HAKOB, CIEIUICHAEIX 1 20.03 https://resh.edu.ru/subject/lesson/4755/conspect/118827/
M3menunBocTh. HeHacnencTBeHHasi N3MEHUUBOCTb.
JlabopatopHnas padota Ne 6. 3yuenue JlabopaTopHas
28 . 1 03.04
MOIU(PUKAIIMOHHON U3MEHUYUBOCTH, TOCTPOCHHE pabora
BapUAIMOHHOTO PsI/ia U BAPHALIMOHHOU KPUBOW
Hacnencteennas uameHunBOCTh. JlabopaTopHas padota
. JlabopaTopHas
29 | Ne7. «AHanu3 MyTauui y qpo30¢ sl Ha TOTOBBIX 1 10.04 aGota
MUKpOIIpenapaTax» p
30 | T'enerwka uenoBeKa 1 17.04 https://resh.edu.ru/subject/lesson/3653/conspect/47179/
PesepHblit ypok. O600IIeHHE 110 TEMe
31 1 24.04
«HacnencTBeHHOCTh M U3MEHYHUBOCTH OPTaHU3MOBY
32 Cernexiys Kak HayKa U IIpOoIIecc 1 08.05 https://resh.edu.ru/subject/lesson/3861/start/295751/
33 | MeToabl U JOCTHXXEHUsI CENIEKIIMN PACTEHUH U JKUBOTHBIX 1 15.05 https://resh.edu.ru/subject/lesson/3861/start/295751/
34  BHOTEXHOJOTHs KaK OTpacib NPOU3BOJCTBA 1 22.05 https://resh.edu.ru/subject/lesson/4943/conspect/148219/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KUIIACC
e Koua- Jdara Jdara Buasbi,
. /;1 Tema ypoka BO no no hopmbI DJIeKTPOHHBIE HU(PPOBBIE 00pa3oBaTeIbHbIE PeCypChl
4YacoB | IJaHy (akry KOHTPOJIsI
1 DBOIOIHS ¥ METOIBI €€ M3yUCHHSI 1 06.09 https://resh.edu.ru/subject/lesson/5393/conspect/131996/
2 Vcropus pa3BUTHS MIPEICTABICHUH 00 3BOTOLUH 1 13.09 https://resh.edu.ru/subject/lesson/5393/conspect/131996/
3 MHUKPOIBOIFOLINS 1 20.09 https://resh.edu.ru/subject/lesson/5388/conspect/17608/
TMonynsauus Kak 371eMeHTapHast CMHHUIA BUIA U
4 sBosmoiun. JlaboparopHast padbora Ne 1 «CpaBHeHue 1 27.09 Ha6ogggggﬁaﬂ
BHUJIOB 110 MOP(HOIOTHICCKOMY KPHTEPHIO» p
5 JIBroKyIue CHITbl (3IeMEHTapHbIE (haKTOPhI) IBOJIFOLUN 1 04.10 https://resh.edu.ru/subject/lesson/5388/conspect/17608/
6 EctecTBeHHbI# 0TOOp U €ro HopMBbI 1 11.10 https://resh.edu.ru/subject/lesson/5389/conspect/107050/
Pe3ynbTaThl 3BOJIONUU: IPUCTIOCOOIEHHOCTh OPraHU3MOB
7 u BUooOpa3osanue. JlabopaTopras padorta Ne 2 1 18.10 JlabopaTopras
«Ornucanye TPUCTIOCOOICHHOCTH OpTaHu3Ma U eé ' pabora
OTHOCHTEJIFHOTO XapaKTepay
8 HanpaBneHus ¥ myTH MakpOIBOJIIOIUH 1 25.10 https://resh.edu.ru/subject/lesson/4950/conspect/295837/
9 HeoGpatumocTs 3BOITIOIMH 1 08.11 https://resh.edu.ru/subject/lesson/5388/main/17613/
10  Hcropwust ®u3HU Ha 3eMJIe U METO/IbI €€ U3yUCHHUSI 1 15.11 https://resh.edu.ru/subject/lesson/3885/conspect/270126/
11 | T'unoTessl MPOUCXOXKISHUS KU3HU Ha 3eMIIe 1 22.11 https://resh.edu.ru/subject/lesson/3874/main/301098/
12 Pa3BuTHe XU3HM Ha 3eMIIe 110 3paM U NepUoaaM 1 29.11 https://resh.edu.ru/subject/lesson/3885/main/270131/
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OCHOBHEIE ATaIlbl 9BOJIIOIIUU PACTUTCIIBHOTO U

13  ’KMBOTHOTO MHpa. [paktrueckas padbora Ne 1 «M3zyuenne 06.12 [MpakTnyeckas
MCKOIIAEMBIX OCTaTKOB PACTEHUH U XKUBOTHBIX B ' pabora
KOJUICKIHSIX»
14 | CoBpeMeHHasI CHCTEMa OPTaHHYECKOTO MHpPa 13.12 https://resh.edu.ru/subject/lesson/5395/conspect/107346/
15 | DBomronus YenaoBeka (aHTPOMOTreHe3) 20.12 https://resh.edu.ru/subject/lesson/3906/conspect/283993/
16  JBwxymue cuiibl (haKTOphl) aHTPOIIOreHe3a 27.12 https://resh.edu.ru/subject/lesson/3906/conspect/283993/
17 | OcHOBHbIE CTaMHU SBOJIOIMHI YEIOBEKA 10.01 https://resh.edu.ru/subject/lesson/3906/main/283998/
18 UYesoBeueckre pachl U MPUPOJIHBIC aAaNTALH YEI0BEeKa 17.01 https://resh.edu.ru/subject/lesson/3906/main/283998/
PesepeHslii ypok. O600611eHNE TTIO TeMe «B0o3HUKHOBEHHUE
19 24.01
U pa3BUTHE *KU3HU Ha 3emiie»
20 DKoNorus KaK HayKa 31.01 https://resh.edu.ru/subject/lesson/5392/main/8382/
21 | Cpemsl 0OUTaHHS 1 IKOJOTHUCCKUE (HaKTOPBI 07.02 https://resh.edu.ru/subject/lesson/5392/conspect/8377/
Abnotmueckue dakropsl. JlaboparopHast pabora Ne 3.
«Mopdonoruyeckne 0coOEHHOCTH PaCTEHUH U3 pa3HBIX JlaboparopHas
22 14.02
MecT obutanusmy. JlaboparopHas pabora Ne 4. «BnustHUEe pabota
CBETa HA POCT U pa3BUTHE YEPEHKOB KOJIEYCa»
23 | buotuueckue GhaKToOphI 21.02 https://resh.edu.ru/subject/lesson/5942/conspect/107821/
DKOJIOTMYECKUE XaPAKTEPUCTUKH MOMYJISIIIUH. MpakTHyeckas
24 | Tlpaxtuueckas padota Ne 2 «IToac4€T mIoTHOCTH 28.02 p aGora
MOIYJISILUM pa3HbIX BUIOB PACTEHUID) P
25 | CoobmecTBa OpraHM3MOB — OHOIIEHO3 06.03 https://resh.edu.ru/subject/lesson/5501/conspect/119074/
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26 | DKOJOTHYECKHE CHCTEMBI (IKOCHCTEMBI) 1 13.03 https://resh.edu.ru/subject/lesson/5501/conspect/119074/
27 g;;{;;z;ﬁ.Hggsgiﬁzizg;ﬁ:;@éyfgg::;;qecme 1 20.03 https://resh.edu.ru/subject/lesson/4953/conspect/105421/
28 | [IpupomaHbIe 3KOCHCTEMBI 1 03.04 https://resh.edu.ru/subject/lesson/5501/conspect/119074/
29 | AHTpOIOreHHbBIE IKOCUCTEMBI 1 10.04 https://resh.edu.ru/subject/lesson/5499/conspect/295897/
30 | Buocdepa — rmodanpHas SKOcUcTEMA 3eMITH 1 17.04 https://resh.edu.ru/subject/lesson/5394/conspect/119103/
31 | 3aKOHOMEPHOCTH CYIIECTBOBAHHUS OHOChEphI 1 24.04 https://resh.edu.ru/subject/lesson/5499/conspect/295897/
32 | UYenoseuectBo B buochepe 3emiu 1 08.05 https://resh.edu.ru/subject/lesson/4956/conspect/150110/
33 | CocylecTBOBaHHE MPUPOJIBI M YETOBEUECTBA 1 15.05 https://resh.edu.ru/subject/lesson/3896/start/17493/
i Do or O%ctuene s Coodueean -y s
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

[MTaceunuk B.B. u apyrue; mox penaxiueii [Taceunnka B.B. Buomorus, 10-11 kinaccel/
Axmmoneproe obmiectBo «M3narenbetBo «IIpocBerienue;

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

YyebHo-MeToquueckuii koMiuieke «JInaus »xu3am» it 10 — 11 knaccos
o01eodpaszoBatenbHbIX opranuzanuii B.B. [laceunuk u ap.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/



