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HHOACHUTEJIBHASA 3ATINCKA

[Tpu pa3paboTke mporpaMMbl MO0 OMOJIOTHH TEOPETUYECKYI0 OCHOBY JJISI OTIPENENICHUS TTOIXO0/I0B K
(bopMupoBaHHIO cOAepKaHUs ydeOHOTO IpeaMera «bHoIoTHs COCTaBIIIM: KOHUENTYaJIbHBIE TTOJIOKEHUS
@I'OC COO o B3anuMOOOYCIOBICHHOCTH LENIEH, COAEp)KaHUs, Pe3ylbTaTOB OOyueHHUs U TpeOOBaHUU K
YPOBHIO TOATOTOBKM BBITYCKHUKOB, MOJOXEHHS 00 OOMIMX IENsAX M NPHHLIUIAX, XapaKTePHU3YIOLIHX
COBPEMEHHOE COCTOSTHUE CHCTEMBI CpelHero odmiero obpaszoBanus B Poccuiickoit @eaepanuu, a Takke
MOJIOKEHUST O crneuuduke Ouojoruu, €€ 3HAUY€HUU B IO3HAHUM KMBOW NpUPOJbl U OOECHeueHUuu
CYyLIECTBOBaHMS yesioBedeckoro odmiectBa. CorjacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEIEIIEHbl OCHOBHbIE
(GyHKIMU TPOTPaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mo Owonorum nMa€r MpencTaBlieHHE o IensX, o0 oOmel crTpaTterud OOy4YeHHs,
BOCIIMTAHUS M Pa3BUTUS OOyJaromUXCs CpencTBaMH ydeOHoro mpenmera «buosorus», ompenenser
o0s3aTenbHOE TPEIMETHOE COJAEpKaHHE, €ro CTPYKTYpy, paclpeleleHHe MO0 pas3jieiaamM U TeMmaw,
PEKOMEHAYEMYIO TOCIIEA0BATEIbHOCTh M3Y4YEHUsS y4eOHOTro MarepHaja ¢ Y4€TOM MEXIPEJMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM OOpa3oBaTeNbHOTO Ipolecca, BO3PACTHBIX OCOOEHHOCTEN
00yJaronuxcs.

B mporpamMme mo OHMOJOTMM TakK€ YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMEeTHbIM U MpeIMETHbIM pe3yiabTaTaM oOydeHHs B (hOpMHpPOBAHMM OCHOBHBIX BUJOB Yy4eOHO-
MO3HABATEIPHOW  JCATENHHOCTH/YICOHBIX  JIEHCTBUI  OOy4alomUXCS 1O OCBOCHHUIO  COJEpIKaHUS
O6uoI0rNUYecKkoro oopazoBaHusl.

B mporpamme mno Ouwonoruu (10-11 xkmaccel, 06a30BBIi ypOBEHb) pEaJM30BaH MPHUHIIMII
MIPEEeMCTBEHHOCTH B M3Y4e€HUU OHOJIOTHH, Oiiarojiaps yeMy B HEl MpOCMAaTpUBAETCsl HANpaBJIE€HHOCTh Ha
pa3BUTHE 3HAHMM, CBA3AHHBIX C (POPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, LIEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, SKOJOTMYECKOTO MBIIUIEHUS, MPEICTABICHUN O 310pOoBOM o00pa3ze XHM3HH U
OCpe)XKHBIM OTHOIIICHHWEM K OKpYXKawmer mnpupoaHord cpexae. Ilostomy Hapsgy ¢ H3ydeHHEM
00111e0M0IOrMYECKMX TEOPHil, a TaKKe 3HAHUN O CTPOECHUH XKHMBBIX CHCTEM Pa3HOIO paHra M CyLUIHOCTH
OCHOBHBIX MPOTEKAIOIMX B HUX IHPOLECCOB B IMporpaMme IO OHOJIOTHM YAEIEHO BHHMaHUE
UCIOJIb30BAHUIO NOJIyYEHHBIX 3HaHUHN B MOBCEIHEBHOM XU3HM AJIS PEIIECHUS NPUKIAIHBIX 3a7ad, B TOM
yuciae:  NOpo(WIAKTUKA  HACIENCTBEHHBIX  3a00JieBaHMHA  YENOBEKa,  MEAUKO-TEeHETHYECKOTO
KOHCYJIbTUPOBAHHUS, OOOCHOBAaHUS HKOJOIMUYECKH LeJIeCOOOpa3sHOro IMOBEIEHUs B  OKpyXKarolien
IIPUPOJHOM Cpezie, aHaIN3a BIUAHUS XO3HCTBEHHOM NEATEIbHOCTH Y€JIOBEKA HA COCTOSIHUE IPUPOIHBIX U
UCKYCCTBEHHBIX HKOCHCTEM. YCHJICHHE BHUMaHMs K IPUKIAJHON HaIpaBIEHHOCTH y4eOHOIro IpeaMera
«buonorus» NpoIUKTOBaHO HEOOXOAUMOCTBIO 00ECIIEUeHHs YCIOBUM Ul pellieH s OAHOM U3 aKTyalbHBIX
3aJja4y HIKOJBHOTO OMOJIOTHYECKOr0 00pa3oBaHMs, KOTOpas peamnoaaraeT GopMUpoBaHUe y 00ydaroImuxcs
CIOCOOHOCTH aJaNTHPOBATHCS K M3MEHEHHUSM JJUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosiorus Ha ypoBHe cpeiHero o0iero oopazoBaHus 3aHUMaeT BakHoe MecTo. OHa obecrieunBaeT
¢dopmupoBaHue y 0OydaroLIMXCsl MPEJICTaBICHUN O HAyyHOW KapTUHE MHpa, paciiupser u oboOmiaer
3HaHUS O XXUBOW HpUpoje, € OTIMYMTEIbHBIX NPHU3HAKAX — YPOBHEBOW OpraHu3alliM M 3BOJIIOLUH,
CO3/MaéT YCIOBMs JUIS: TO3HAHMS 3aKOHOB JKMBOM MpHUpOIbl, (OPMHUPOBAaHUSA (YHKIMOHAIBHOMN
I'PaMOTHOCTH, HAaBBIKOB 3J0pOBOT0 M 0€30mMacHOro o0pasza »KU3HHU, 53KOJOTUYECKOTO MBIIUICHHS,
LIEHHOCTHOTO OTHOWLIEHUS K KUBOW MIPUPOJE U YETOBEKY.

Bbonbmioe 3HaueHue OMOJIOTHS UMEET TaKKe JUISl PelleHHs] BOCIIMTATENbHBIX U Pa3BUBAIOLINX 3a/1a4
cpeaHero obmero oOpa3oBaHus, coupanu3alnuu oOydaromuxcs. M3ydenue Ouonoruum obecreduBaer
ycaoBUs JUIsl (OPMHUPOBAHUS MHTEIUIEKTYalIbHbIX, KOMMYHUKAIIMOHHBIX M MH(OPMAIIMOHHBIX HABBIKOB,
3CTETUYECKON KYJIbTYphl, CIIOCOOCTBYET MHTETPAaLlMU OMOJIOTMYECKUX 3HAHUN C MpPEJCTAaBICHUAMHU U3
JIpYruxX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (DM3MKU, XUMHM U reorpaduu. Ha3BaHHBIE MOJIOKEHHS O
npeJHa3HauyeHUH y4deOHoro mpenmera «buonorus» cocTaBWIM OCHOBY JUIS ONpEAETeHHS MOIXOJ0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPKaHUs, IIPEJCTABICHHOTO B IPOrpaMMe Mo OHOJIOTHH.

OT10op coxepkanus yuebHoro npeamera «buosorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C MO3UIMN
KYJIBTYpOCOOOPa3HOTO TOJX0/1a, B COOTBETCTBUU C KOTOPBIM OOyyaromuecs: JOKHBI OCBOUTH 3HAHUS U



YMEHUS, 3HAauMMble JUIsI (OPMHpOBAaHUS OOIIEH KyNbTYphl, OMpPEIEISIONINE aJeKBAaTHOE MOBEACHUE
4eJI0BeKa B OKPYKAIOLICH MPUPOAHON cpenie, BOCTpEOOBAaHHBIE B TIOBCEAHEBHOM JKM3HU U MPAKTUYECKOM
nearenbHOCTH. Oco0oe MECTO B ITOM CHCTEME 3HAaHWM 3aHMMAIOT SJIEMEHTHI COJEPXKAHHs, KOTOpbIE
CIIy’)KaT OCHOBOH IJIsi (pOPMUPOBAHUS TPEICTABICHUH O COBPEMEHHOW €CTECTBEHHO-HAYYHOUH KapTUHE
MUpa M UEHHOCTHBIX OpPHUEHTALMUAX JIMYHOCTH, CIOCOOCTBYIOIIUMX TyMaHH3allMU OHUOJIOTHYECKOTO
oOpa3oBaHUsl.

CrpykTypupoBaHHE CO/epKaHNs yueOHOTO MaTepuajia B IporpaMMe 1o OMOJIOTUU OCYILECTBIIEHO C
y4€TOM MPUOPUTETHOIO 3HAYEHMsI 3HAHUM 00 OTIIMUUTENbHBIX OCOOEHHOCTAX >KMBOW MPHUPOABI, O €€
YPOBHEBOW OpTaHU3allMM W JBOJIONHMUA. B COOTBETCTBUM C 3THM B CTPYKType Y4eOHOTO TNpenMeTa
«buonorus» BbIIEIEHBI CIEAYIOIIME COAEpKATEIbHbIE IUHUU: «buosorus kak Hayka. Meroapl Hay4HOTrO
no3HaHus», «Kierka kak 6uonorndeckas cuctemayn, «OpraHnu3M Kak Onosiorndeckas cuctemay, «Cucrema
¥ MHOT00Opa3ne OpraHuyecKOro MUpPay, «IBOJIONUS KUBOW MPHUPOIBD), «IKOCHCTEMBI U MPUCYIIIHE UM
3aKOHOMEPHOCTH.

Henps u3yuenus yuebHOTO npeameta «buonorus» Ha 0a30BOM YPOBHE — OBJIAJIEHHE O00YUJaIOIIUMHUCS
3HAHUSIMH O CTPYKTYpPHO-(YHKIIMOHAJIBHON OpPraHM3alliy >KUBBIX CUCTEM Pa3HOro paHra u NprHodOpereHue
YMEHHH HCIIOJIb30BaTh 3TU 3HAHUS NIl TPAMOTHBIX JEUCTBUIM B OTHOIIEHUU OOBEKTOB KMBOW IMPUPOJIBI U
pELIeHUs Pa3IMYHbIX )KM3HEHHBIX MPOOJIEM.

JlocTrkeHue 1enu n3ydeHus ydeOHoro npeaMera «buosnorus» Ha 6a30BOM ypoBHE 0OecrieunBaeTCst
pElIeHUEM CIeIyIOIUX 3a/1ay:

OCBOEHHE OOYYaIOUIUMUCS CHUCTEMbl 3HAaHUW O OMOJIOTMUYECKHUX TEOpHUSIX, YUYEHUSX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBHJIaX, CIYXKAIIMX OCHOBOW JUIsi (OPMUPOBAaHHUS TMPEACTABIECHUN O
€CTECTBEHHO-HAyYHON KapTHHE MHpa, O METOJaX HAy4yHOTO IO3HAHMS, CTPOEHUH, MHOT0OOpasuu u
OCOOEHHOCTSIX JKHMBBIX CHCTEM PA3HOTO YPOBHS OpraHHU3aI[UH, BBIJAIONINXCS OTKPBITUSAX M COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH;

dbopMupoBaHue y OOy4alomIMXCs I[IO3HABATENbHBIX, MHTEJUIEKTYAJIbHBIX W  TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce aHaau3a JaHHBIX O MyTAX Pa3BUTHSA B OMOJIOTUU HAy4YHBIX B3TJIAJOB, HJEH U
MOAX0/I0B K U3YYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Y 00y4aronuxcs ooueil KyapTyphl, PyHKIIMOHAIBHON rPaMOTHOCTH, Pa3BUTHE YMEHUI
OOBSCHATH U OLICHUBATH SIBJICHUS OKPY)KAIOILIEr0 MUpa >KUBOM MPUPO/bl HA OCHOBAaHUM 3HAHWM U OIBITA,
MOJIyYEHHBIX MPU U3YYEHUU OHOJIOTHH;

dbopMupoBaHre y 0OOydaroUUXCs YMEHHH WJUIIOCTPUPOBATH 3HAYCHHE OHOJOTMYECKUX 3HAHUM B
MPAKTUYECKONW JESITENbHOCTH 4YEJIOBEKa, pPAa3sBUTUU COBPEMEHHBIX MEIULMUHCKUX TEXHOJOTUH U
arpoOUOTEXHOJIOTUH;

BOCIIUTaHHE YOSKIEHHOCTH B  BO3MOXXHOCTH TO3HAHUS YEJIOBEKOM  JKMBOW  MPHUPOJBI,
HEO0OXOIUMOCTH OEpeKHOTO OTHOUICHUS K HeH, COONIONEHUs STUYECKHMX HOPM IIPH MPOBEICHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE LIEHHOCTH OMOJIOTUYECKUX 3HAHUI JISl MOBBILICHUSI YPOBHS SKOJIOTHUECKON KYIbTYpHI,
i GopMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIpUMEHEHHE TPUOOPETEHHBIX 3HAHUNM U YMEHMI B TIOBCEIHEBHOM KU3HU JIJIsl OLEHKU MOCIEICTBUIN
CBOEH JIeATENbHOCTH MO OTHOLIEHHIO K OKPY)KaloLle cpese, COOCTBEHHOMY 370pPOBbIO, 0OOCHOBaHHE U
coOuroiIeHne Mep MpoHIaKTUKU 3a00J1€BaHui.

B cucreme cpeanero o6mero oopazoBanus «buonorus», usydyaemas Ha 6a30BOM YpOBHE, SBISETCS
00s13aTeNIbHBIM y4eOHBIM MPEAMETOM, BXOJSIIMM B COCTAaB MpeaMETHOH o0nacTu «EcTecTBeHHO-HAayYHbIE
IIPEIMETBD.

Jlns u3ydeHus 61osorun Ha 6a30BOM ypOBHE cpeJlHero oo1iero oopa3oBaHust OTBOJUTCS 68 4acoB: B
10 kmacce — 34 gaca (1 yac B Hegento), B 11 kimacce — 34 yaca (1 yac B Hezenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buomornss xaxk ©Hayka. CBs3b OHOJOTMHM C OOIIECTBEHHBIMH, TEXHHYECKUMH W JIPYTUMHU
€CTCCTBCHHBIMU HayKam#, (QWIOCO(HEH, OSTUKOH, OCTETHMKOW u mpaBoM. Pons Owonoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

Metonpl TO3HaHUS SKUBOW MHpUPOAbI (HAOIIOJEHHE, SKCIEPUMEHT, OINHUCAaHUE, U3MEpPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, x. Yorcon u @. Kpuk.

Tabmuis! u cxembl: «MeTo bl TO3HAHUS )KUBON TPUPOJIBD).

JlabopaTopHble U NPAKTH4YECKHE PadOThI:

[Ipaktnueckas paborta Ne 1. «Mcnosb3oBaHWe pPa3lIUYHBIX METOAOB TpU  HU3YYEHUH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIUS.

XKusble cucteMbl (OMOcHCTEMBI) KaK MpeAMET u3ydeHus ouosioruu. OTIn4ue KUBBIX CUCTEM OT
HEOpraHUYECKOW MPUPOJIbIL.

CpoiicTBa 6MOCHCTEM M MX pa3HOOOpaszue. YPOBHU OpraHu3ali OMOCHCTEM: MOJIEKYIISIPHBIH,

KJIETOYHBIH, TKaHEBBIN, OpraHU3MEHHBIMH, MOMYJIAIMOHHO -BUJOBOMH, 3KOCHUCTEMHBIH
(ObuoreoneHoTHYeCKHil), OMOChHEpHBIH.
JdemoHcTpaumnu:

Tabmuup! u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY, « Y POBHHM OPraHU3aIUN KUBOW TTPUPOIBD».

Ob6opynoBanue: moaens Mosiekyasl JJHK.

Tema 3. XuMHuYecKHil COCTAB U CTPOCHUE KJIETKH.

XHWMHUYECKUH COCTaB KJIETKH. XUMHYECKUE HJIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPO3JIEMEHTHI. Boaa
Y MHUHEpaJbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPATbHBIX BelllecTB B kKieTke. [loanep:kanne ocMOTHYECKOTro OanaHca.

benku. CoctaB u ctpoeHue OenkoB. AMHUHOKUCIOTHI — MOHOMeEphI OenkoB. He3ameHnumsble u
3aMEHHMMbIE AMHHOKHCIOTH. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OEIKOBON MOJIEKYJIbI
(mepBuYHasi, BTOpUYHAs, TPETHYHAs M YETBEPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWCTBA OEIKOB.
buonorndeckue GpyHKIIMU OCIKOB.

®epMeHThl — Ouosnoruueckue Karaiauzatopel. Crpoenue (epmMeHTa: AaKTHUBHBIA LEHTP,
cyOoctpatHas crneuuduunoctb. Kodepmentsl. Burtamunbel. OTinumns GpepMEeHTOB OT HEOPraHUYECKHX
KaTaJin3aTopOB.

VYrneBoapl: MoOHOcaxapuabl (TIIOKO3a, pubo3a M JAe30KkcupuO03a), Aucaxapuibl (caxaposa,
JIAKTO03a) U MOoJIUCaXapuabl (Kpaxmall, TIIMKOTeH, LeI0n03a). buonornueckue GyHKIUM YrIeBOIOB.

Jlunuapl: Tpurnuuepuabl, ¢ochonunuapl, crepounsl. 'uapodunbHO-THAPOPOOHBIE CBOWCTBA.
buonornyeckue ¢yHkiuun aunuaoB. CpaBHEHHE YIIIEBOAOB, OENKOB M JIMIUAOB KaK HCTOYHHMKOB
SHEPIuH.

Hyxneunnoseie kucnotel: [JJHK u PHK. Hykneornasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkiuu JJHK. Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u pyHKIuH.

utonorus — Hayka o kierke. Kierounas teopust — npumep B3auMOJEHCTBUA uael U (aKkToB B
Hay4YHOM MO3HAaHUU. MeToabl U3y4EHUSI KIIETKH.

Knerka kak menoctHas >kuBas cuctema. OOIIMe NPU3HAKK KIETOK: 3aMKHYTas Hapy)KHas
MeMmOpana, mosekynbl JJHK kak renetuueckuil anmapat, cucteMa CMHTe3a Oernka.



Tumbr  KimeTok:  dyKapuoTHyeckas H  NpokapuoTHueckas. OcOOEHHOCTH  CTPOEHUS
MPOKApHOTHUYECKOW KJeTku. Kierounas crenka Oakrepuil. CTpoeHHE JYKapUOTHYECKOW KIIETKU.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, HUX (QYHKIHH.
[lna3marnyeckass MemOpana, e€ cBoiictBa u ¢Qynkuuu. Lutommasma u €€  OpraHoOMIBL
OnmnomemOpanuble opranougsl kierkw: OIIC, ammapatr [onbmku, nu3zocomsl. llomyaBTOHOMHBIE
OpraHoujibl KJIETKU: MHUTOXOHJAPUM, IIacTUibl. lIpomcxoxkaeHne MHUTOXOHIApPUM W IUIAcTHA. Bumbl
mwiactul. HemeMOpaHHbIe OpraHoubl KJIETKA: pUOOCOMBI, KIETOYHbIN LEHTP, LIEHTPUOJIMN, PECHUYKH,
Kryruky. OyHKIIMHM OPraHOUI0B KIIETKH. BritoueHus.

SAnpo — perynaropHblii HeHTp kieTku. CTpoeHue sapa: siiepHas o000JI0UKa, KapuoIlia3ma,
XpOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llnelinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk, M.
VYunkuue, P. ®pankinun, K. M. bap.

Huarpammsl: «PacrnipeneneHne XUMUYECKUX 3JIEMEHTOB B HEXKUBOW MpuUpojiey», «Pacnpenenenue
XMUMHUYECKUX DJIEMEHTOB B JKUBOI MPUPOJE».

Tabmuie! u cxemsl: «llepuoanyeckas TabnauIa XUMHUUECKUX 3J€MEHTOBY», «CTpOeHHE MOJIEKYJIbI
BOJb», «buocunres Genka», «CTtpoeHue Moiekynbl Oenka», «CtpoeHue gepmenta», «HyknenHoBbie
kucnotel. JJHK», «Ctpoenue monexynst AT®y», «CtpoeHne 3yKapuoTHYECKOW KIeTKm», «CTpoeHue
JKUBOTHOM KJIETKH», «CTpOEHHE PACTUTENIbHOW KIETKW», «CTpOEHHE MPOKAPUOTHYECKOW KIIETKH,
«CTpoeHHe s/1pa KIETKW», «YTIIEBOAB, «JIumuas.

O6opymoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyIOBaHHWE I TPOBEIACHUS HAOIIOJICHUH,
M3MEpEeHu, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUaIbHBIX KIETOK.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

JlabopaTtopnast padota Ne 1. «M3ydyeHue KaTaIMTUUECKOW aKTUBHOCTH (PEPMEHTOB (HAa TpUMEpe
aMUJIa3bl WM KaTaiasbl)y.

JlaGopaTtopnas padorta Ne 2. «3ydyeHne cTpoeHUs KIETOK PaCTCHUH, )KUBOTHBIX U OAKTEPHH MO/
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX ONMHCAHUEN.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTa0oJIn3M. AcCCUMWIIAIUSA (TUTACTHYECKHH OOMEH) M JAMCCUMUIISAIUS
(oHepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €AMHOTO Mpolecca MeTabonu3ma. Posib 3aKOHOB coXpaHEHUs
BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIU3Ma.

Tunsl oOMeHa BelecTB: aBTOTpOoHBIN U reTrepoTpodHblii. Posib pepmMeHTOB B 0OMEHE BelIecTB U
MIPEBPAICHUU SHEPTUU B KIIETKE.

®dortocunrtes. CBeroBas u TeMHOBas (a3bl potocuHTe3a. Peakuuu Gorocunresa. IdHeKTHBHOCT
dboTocunTe3a. 3HaueHune GPoTocUHTE3a IS KU3HU Ha 3emiie. BiusHue yciaoBuil cpeapl Ha GOTOCHHTE3 U
CHOCOOBI TIOBBIIICHHSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIolIre OakTepry. 3HaUeHue XeMOCHHTEe3a [l KU3HU Ha 3eMIle.

OHepreTuyeckuii oOMeH B KieTke. PaciiernieHue BellecTB, BBIJCICHHE U aKKyMYJIHPOBAaHUE
SHEPIUu B KIETKE. JTalbl SHepreTnyeckoro ooMena. I'nmukonus. bpoxxenue u ero Bunael. Kucnopoanoe
OKHCIICHHE, WM KJIeTo4yHoe JplxaHue. OxucaurenbHoe Gochopunupoanue. DPdexTUBHOCTH
SHEPreTUYEeCKOro 0OMeHa.

Peakiun marpuuHoro cuHtesa. I'enetnueckas undopmarnus u JJHK. Peanuzanus renernyeckoit
uHpopManuu B KieTke. ['eHeTnuecknil Ko U ero cBoicTBa. TpaHckpunuus — MaTpuuHblii cunte3 PHK.
Tpancnsaus — 6uocunres Oenka. Dtanel TpaHcusnuu. KonupoBanue amuHokucnot. Posbs pubocom B
O6uocuHTe3e Oenka.



Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcropust oTkpbitus BupycoB (/. M. VBanoBckwuii).
OCOOGEeHHOCTH CTPOCHUS U KU3HEHHOTO IMKIIa BUPYcoB. bakrepuodaru. bonesnu pactenuit, ;)kuBOTHBIX
U YelIOBEKa, BbI3bIBaeMble BUpycamMu. Bupyc mmmynoxedurura uenoeka (BUY) — Bo3Oyaurens
CIIM[a. OOparHas TpaHCKpUIIM, peBepTaza M wuHTerpasza. IIpodmiaktuka pacnpocTpaHEHUs
BUPYCHBIX 3a00JICBaHHIA.

JdemoHcTpaumnu:

IToptpersr: H. K. Konbuos, JI. . UBanoscku, K. A. Tumupszes.

Tabmuier u cxembl: «Tumbl muTanusy, «Merabomuzmy», «MUTOXOHAPUSI), «IHEPTETUICCKUI
oOmen», «Xmopormaacty, «Portocuntesy, «Crpoenne ITHK», «Ctpoenne 1 QpyHKIHOHHMpPOBaHHUE TE€HAY,
«Cunre3 Oenkay, «['enernueckuii Koy, «Bupyce», «bakrepuodarny, «CTpoeHHe U KU3HEHHBIA UK
Bupyca CIIMa, 6akrepuodaray, «Permmukamus JTHK».

Ob6opynoBanue: moaenu-anmaukanun «Yasoenue [JHK u tpanckpunimsy, «buocunres 6enkay,
«CtpoeHue KiIeTkn», Moaenb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1mkn, WM SKU3HEHHBIM 1K1 kietku. MuTtepdasza u  mwurto3. I[lporeccsl,
npoTtekaromue B uHTepdase. Perumkanus — peakuus matpuyHoro cunresa JIHK. Crpoenune xpomocom.
XPpOMOCOMHBIN HAOOP — KapuOTHI. JUTUIOMIHBIN U TaIUIOUAHBIA XPOMOCOMHBIE HAOOPBI. XPOMATH/IBI.
[{uronornyeckre OCHOBBI Pa3MHOKEHHUS M MH/IMBUIYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenne knetkn — Muto3. Craauu muto3a. IIpomeccsl, mpoucxonadiue Ha pas3HbIX CTaJMsIX
MHTO3a. BHOJIOrMYECKHil CMBICT MUTO3a.

[Iporpammupyemasi rudesb KIETKH — aronTo3.

@opMBI pa3MHOMKEHHUSI OpPraHu3MOB: Oecroyioe U TMojoBoe. Bujpl 0ecrnonoro pa3MHOXKEHHUS:
JIeICHUE HaJBOE€, IIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHUE, BEreTaTUBHOE
pasMHOKeHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHHE [UIS CEICKIUU.

ITonoBoe pa3MHOXkeEHME, €ro OTINYUSA OT OECIOJIOTrO.

Meiio3. Craauu meiiosa. [Iporecchl, mpoucxoadiye Ha ctaausx Meiio3a. [loBegenne xpomocom B
Mmeito3e. KpoccunroBep. bruonorndeckuii CMbICI U 3HaYEHHUE MEH03a.

I'ameTtorenes — mporecc 00pa3oBaHMs IOJIOBBIX KJIETOK Y KHMBOTHBIX. IlojoBble »kemnesbl:
CEMEHHUKUM U suuHuKU. OOpa3oBaHME M pa3BUTHE IIOJIOBBIX KIETOK — raMeTr (crepMaro3ouf,
AWLEKIEeTKa) — crepMaroreHe3 U oBorenes. OCoOEHHOCTH CTPOEHHUS SIMLIEKIETOK M CHEepPMaTO30MI0B.
OmnonorBopenue. [lapreHorenes.

NunuBuayanpHOe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (dMOpHOreHe3). DTarmbl
SMOPUOHAIBHOTO PAa3BUTHUSA Y IO3BOHOYHBIX J>KMBOTHBIX: JpOOJICHUE, TacCTPYJALMs, OpPraHOTEHes3.
[ToctamOproHaibHOE  pa3BUTHE. THINBl MOCTAIMOPHOHAIBHOIO  Pa3BUTHS: INPsAMOE, HENpsAMoe
(imunHOuYHOE). BnusHMe cpeasl Ha pa3BUTHE OPraHU3MOB, (AKTOPbI, CIIOCOOHBIE BbHI3BIBATh
BPOKJIEHHBIE YPOJICTBA.

Poct u pasButue pacreHuil. OHTOr€HE3 IBETKOBOIO PACTEHUSA: CTPOCHHUE CEMEHH, CTaJuU
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuupr u cxembl: «®DopMbl pa3MHOXKEHHS OPraHU3MOB», «/IBoifHOE OMIIONOTBOpEHHUE Y
LIBETKOBBIX pacTeHU», «BererarnBHOe pa3MHOXEHHE pacTeHUi», «JleneHue KiIeTku OakTepuity,
«CTpoeHHE TNOJIOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KieTounslii nukim», «Pemmkanus JJHK»,
«Mwuro3sy», «Meiosy», «IIpssMoe u HenpsMoe pa3BUTHE», «I aMETOreHe3 y MIIEKOIIUTAOLIUX U YEIIOBEKAY,
«OCHOBHBIE CTaJUN OHTOTE€HE3a.

OOGopynoBaHue:  MHUKpPOCKON,  MHKporpenaparhl — «CrnepMaro30ubl  MIIEKOIMHUTAOLIETOY,
«Slitnexnerka miekonurarouiero», «KapnoknHe3 B KIETKax KOpENIKa JIyKa», MarHUTHas MOJEIb-
anmukaius «/lenenue kierkuy, moaens JJHK, moxens MetadazHoi XpOMOCOMBI.

JlabopaTopHbie H IPaKTHYeCKHe PadOThI:



Jlaboparopuass pabora Ne 3. «HaOmromenwe mMuTO3a B KJIETKaX KOHUMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIpPENapaTax».

Jlaboparopuass pabota Ne 4. «M3ydyeHue CTpOEHUS TOJOBBIX KIETOK HAa TOTOBBIX
MHUKpOIIpenapaTax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaun renetuxku. Mctopus pa3BuTusi rTeHEeTUKU. Pojib IUTOJIOTHU U AYMOPUOJIOTUHU B
CTAaHOBJICHUU TEHETHKHU. BKiIal pocCHIiCKUX M 3apyOeKHBIX y4EHBIX B Pa3BUTHE T'€HETHKU. MeTomabl
FEHETUKH (THOPUIIONIOTUYECKUN, IUTOTCHETUYECKUM, MOJEKYISIpHO-TeHeTnYeckuii). (OCHOBHBIE
reHEeTUYECKUE MOHATUA. [ eHeTHUecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpelMBaHUH.

3aKOHOMEPHOCTH HACIlIeIOBaHUS MPHU3HAKOB, YCTaHOBIEeHHBIe 1. Mennenem. MoHoruOpugHoe
CKpeniuBanue. 3aKoH €IMHO00pa3usi ruOpuI0B NepBoro nokojeHus. [IpaBuiao qoMuHUpPOBaHMS. 3aKOH
pacuieruieHus mpu3HakoB. ['unoresa uuctoTsl ramet. [lotHOE ¥ HENmoJIHOE JOMUHUPOBAHKE.

Jurubpuanoe CKpelIMBaHHE. 3akoH HE3aBUCHUMOTO HacJIeI0BaHU MPU3HAKOB.
[utoreHeTnyeckue OCHOBBI  JTUTHOPUIHOTO  CKPEIIMBAHUS. AHATU3HUPYIOIIEE CKpEIIUBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS ISl ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuermieHHOe HacnenoBaHue Mpu3HakoB. Pabora T. Moprana mo CueruieHHOMY HacjeIO0BaHHIO
reHoB. HapyiieHue crierieHus TeHOB B pe3yibTaTe KPOCCHHTOBEpA.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHETHYECKHE KapThI.

I'enetnka nosa. XpoOMOCOMHOE OIpeAeNeHrue MoJla. AyTOCOMBI M TOJOBBIE XPOMOCOMBI.
I'omorameTHsIe U reTeporaMeTHbie Opraiu3Mbl. HacienoBanue npru3HaKkoB, CIEMIIEHHBIX C TIOJIOM.

N3menunBocTh. Buapl M3MEHYMBOCTH: HEHACJEACTBEHHAss W HaciencTBeHHas. Ponb cpenbl B
HEHACTIEACTBEHHOH  HM3MEHYUBOCTH. XapakTepucTuka  MOIU(MUKAITMOHHOM  W3MEHYHMBOCTH.
Bapuanuonsslii psiq ¥ BapualmoHHas KpuBas. Hopma peaknuu npusHaka. KoiauyecTBEeHHBIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW H3MEHYUBOCTH.

HacnencTBeHHas, Wiy reHOTHITHYECKAs, N3MEHUMBOCTL. KoMOMHATHBHAS M3MEHYMBOCTL. Meilio3
U TIOJOBOW MpoOIlecC — OCHOBAa KOMOMHATHMBHOW HM3MEHYMBOCTH. MyTallMOHHAs W3MEHYUBOCTb.
Knaccudukanus Myrarnuii: TEHHbIC, XPOMOCOMHBIC, TEHOMHBIC. YacToTa W TPUYHHBI MYTaIlHM.
Myrarennbie (akTopbl. 3aKOH TOMOJIOTHYECKHX pSJIOB B HacleACTBeHHOM usMeHunBoctu H. M.
Basuiiosa.

BuesaepHas HacIeCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka 4yenoBeka. Kapuotun denoBeka. (OCHOBHBIE METOJbI TE€HETUKH YEJIOBEKa:
IreHEAJIOTHYECKUN, ONM3HENOBbIN, ITUTOTEHETUYECKUM, OMOXMMHUYECKUN, MOJICKYJISIPHO-T€HETHICCKUN.
CoBpeMeHHOE OINpEJeIeHUE NeHOTHUIIA: MOJHOT€HOMHOE CEKBEHHUPOBAHHUE, I'€HOTHUIIMPOBAHUE, B TOM
gucine ¢ nomounpto [111P-ananu3a. HacnenctBennsie 3a001eBaHus YeIOBEKa: TeHHbIE 00JI€3HHU, 00IE3HU
C HACJIEJICTBEHHOU MPeApaclooKEHHOCThIO, XpOMOCOMHBIE Oosie3HH. CoMaTHUeCKUe U FeHepaTUBHBIC
myrtauuu. CTBoJIOBbIe KiIeTKU. [IpuHIMIBI 310poBOro o0pas3a KHU3HU, AUATHOCTUKU, MPO(PUIAKTUKUA H
JICYEeHUs TeHETHYeCKUX OoJe3Hell. Mennko-reHeTH4eckoe KOHCYIbTUPOBaHue. 3HaueHne MEAUIIMHCKON
TeHETUKH B MPEJOTBPAILICHUH U JICYCHUH TeHETUYECKIX 3a00JIeBaHUN YelIOBEKa.

JdeMoHcTpanum:

IToptpers: I Mengpens, T. Mopran, I'. ne ®puz, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBusos.

Tabnuiel U cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €r0 IIUTOT€HEeTHYeCKas OCHOBa», «3aKOH
paciiernjieHus] ¥ €ero I[HUTOTeHETHYeCKass OCHOBa», «3aKOH YHCTOTHI TrameT», «Jlurubpumnoe
ckpemuBanue»,  «lluTomoruueckue - OCHOBBI  JUTHOPUAHOTO CKpemuBaHus»,  «Meio3y,
«B3aumoielicTBUE ayuIeNbHBIX TE€HOB», «l €HEeTHYeCKHe KapThl PACTEHUM, >KUBOTHBIX U YEJIOBEKAY,
«'eneTuka nomnay, «3akOHOMEPHOCTH HACIEAOBAHUS, CLIEIJIEHHOTO C MOoJoM», «KapuoTHIIbl YenoBeKa 1
KUBOTHBIX», «Buapl u3meHunBOCTH», «MoOaudpukannoHHas U3MEHUMBOCTH», «HacnmemoBanue pesyc-
(dakTopay, «I'eHeTukKa rpymmn KpoBu», «MyTallMOHHAsS U3MEHUYHUBOCTH.



O6opynoBanne:  Moaenu-ammumkanuu — «MoHOTHOpUAHOE — CcKpemuBaHue», «HemosHoe
JOMHHHUpOBaHME», «JlurubpumHoe ckpemmBaHue», «llepekpécT XpoMocom», MHKPOCKON U
Mukpomnpenapar «Jposzodunay (Hopma, myranuu GOpPMBI KPEUIBEB B OKPACKH Tena), repOapuii «I'opox
IMOCEBHOM.

JlabopaTopHble U NPAKTHYeCKHE PadoThI:

Jlaboparopuass pabora Ne 5. «M3ydeHWe pe3ylnbTaTOB MOHOTHOPHIHOTO U JUTHOPHIHOTO
CKpENIMBaHUs Y AP030(PHUIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuass pabora Ne 6. «l3yueHne MOAMPUKATMOHHOW HN3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO PAJia U BApUALIMOHHON KPUBOI».

JIaGopatopHnas pabora Ne 7. «AHanu3 MyTauuii y Apo30(uisl Ha TOTOBBIX MUKpOTIpEnapaTaxy.

[TpakTuaeckas padota Ne 2. «CocTaBiieHHE ¥ aHATIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOT M.

Cenekuusi Kak Hayka W TIpolecc. 3apoACHHE CeleKIuu U AoMmectukanusa. Yuenwe H. U.
BaBunoBa o0 1eHTpax MPOUCXOXKIACHUS MW MHOrooOpasusi KylIbTypHBIX pacTeHuid. LleHTpsr
MPOUCXOKACHUS JOMAIHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHbIE METO/Ibl CeNIeKIIMH. MaccoBbI M MHIMBUIyadIbHBIH OTOOPHI B CEJIEKIIMHU PACTEHUI
1 KUBOTHBIX. OI1leHKa dKCTephepa. BIM3KOpOJACTBEHHOE CKpelniuBaHue — WHOpuauHr. Yucras nuHMS.
CkpemuBaHue YUCTBIX JUHUHN. ['erepo3uc, mmm rubpuaHas cuia. HepoiacTBeHHOE CKpenuBaHUe —
ayropuauar. OtnanéHHas rulOpuam3anus W e€ ycmexu. VICKyCCTBEHHBIM MyTareHe3 W IOJydeHHe
MOJIMTUIONIOB. JIOCTH)KEHUS CENEeKIINU PACTeHUH, )KUBOTHBIX © MUKPOOPTaHU3MOB.

buoTtexHonorus Kak oOTpacib NPOU3BOACTBA. ['€HHas WHXXEHEpUsA. OTambl CO3JaHUS
pexomOunanTHoi JIHK u TpancrenHsix opranu3MmoB. Kiierounas unxenepusi. Kietounsle KyiabTypHl.
MuUKpOKIIOHATBHOE pa3MHOKEHUE pacTeHuil. KnonupoBanue BBICOKOTIPOTYKTUBHBIX
CEICKOX03SMCTBEHHBIX OPTaHM3MOB. DKOJIOTHUYECKHE M dTH4eckue npobseMbl. MO — reHermdecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMOHCTpanuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /I. Kapneuenko, M. ®@. NBaHOB.

Tabnuipl u cxeMbl: kapTa «LIeHTpbI MPOUCXOXKIECHUS U MHOr000pa3us KyJlbTYPHBIX PAaCTCHUII»,
«[Topoapl nOMaIIHUX >KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHuil», «OtnanéHHas rudpuan3aIus»,
«Pabotel akagemuka M. @. WBanosay, «lloaummongusy, «OO0bEKTEl OMOTEXHONOTHNY, «KileToO4YHBIE
KYJIbTYpbl U KJIOHUpOBaHUE», «KOHCTpyHMpOBaHUE U EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKH IJI0JI0B U KOPHEIJIO0B AUKUX (OPM U KYIbTYPHBIX COPTOB PAaCTEHU,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble M NPAKTHYeCKHE PA0OThI:

Okckypcusi «OCHOBHBIE METOABbl U JOCTHKCHHSI CENEKIMW pACTeHUH U IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENbHBIA Y4YacCTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[Ipennoceliku BO3HUKHOBEHUS 3BOJIIOLIMOHHOM TEOpPHH. DBOJIIOLIMOHHAS TEOpHUS U €€ MEecTo B
Ouonoruu. BnusHue 3BOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.

CeugerenbctBa 3Bojonuu. [laneoHTosornyeckue: Mociea0BaTeNbHOCTh MOSIBICHUS BUIOB B
MAJIEOHTOJIOTUYECKOM JIeTonmucH, nepexoHbie ¢opmbl. buoreorpaduueckue: CXOJICTBO M pa3indue
¢bayH u paop MaTepukoB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOACTBA M pa3iuyus HMOPUOHOB pAa3HBIX BHUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAIOTUYHbIE, PYIUMEHTAapHbIe OPraHbl, aTaBU3MBbI.



MonexkynsipHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJIEJACTBEHHOCTH M  OCHOBHBIX
MeTa0O0JIMYEeCKUX MyTeH Y BCEX OPraHU3MOB.

OposmoronHas teopust Y. lapsuna. [IpeAnocbulku BO3HUKHOBEHHS JapBUHU3MA. J[BHKymiue
CHJIBI SBOJIIOIUHU BHJOB 1O JlapBuHYy (M30BITOYHOE PAa3sMHOKEHHE INPH OTPAHHMYCHHOCTH PECYPCOB,
HeompeenéHHasi N3MEHYHBOCTh, O0pb0a 3a CyIleCTBOBaHUE, ECTECTBEHHBIH 0TOOD).

Cunrernueckas teopust 3Bosonnu (CTD) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposotonus. [lomynsanus kak equHuIa BUAA U BOJIIOLUY.

JBwxkynie cuibl (PakTophl) HBOJIONMHM BHIOB B Hpupoae. MyTalMOHHBIA Mporecc |
KOMOWHATHBHAS U3MEHUYMBOCTD. [lomysinoHHbIE BOJHBI U Apeiid reHoB. M30msmus u Murpamusi.

EctecTBennslit 0TO0p — Hanpasisromuii Gpakrop sBostorpn. @opMbI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh OPraHM3MOB KakK pPe3ylbTaT 3BONIONMU. llpumepsl mpucnocoOiaeHuld y
OpraHu3mMoB. ApoMop(o3bl U UIUOATATITAIIUH.

Bun wu BupgooOpaszoBanume. Kputepum Buzma. OcHoBHbBIE (QOpPMBI  BUA00Opa30OBaHUS:
reorpaduuyeckoe, 3K0JI0rHYECcKOe.

MakposBomtonusi.  DPopMbl  3BOJIOLUUU:  (QUIETHYECKas, JAWBEpPreHTHas, KOHBEpPIeHTHas,
napajuienpHas. HeoGpatuMocTh 3BOMTIOIHH.

[IpoucxoxaeHre OT HecHeUHaTu3upOBaHHBIX MpeAkoB. [Iporpeccupyromas crenuain3anus.
AnanTuBHas paguanus.

JdemoncTpauunu:

[Toptpersr: K. JInnnei, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, O. I'exkens,
@. Mrouiep, A. H. CeBeprios.

Tabmuupl U cxembl: «Pa3BuUTHE OpraHWYECKOTO MHUpa Ha 3emiie», «3apOJbIIIA MMO3BOHOYHBIX
KUBOTHBIX», «ApxeonTtepurcy, «Dopmbl 00prObI 3a cymecTBoBaHUE», «EcTecTBeHHBII OTOOPY,
«MHoroo0Opa3ue CcOpTOB pacTeHuit», «MHorooOpazue TOpPOJ KUBOTHBIX», «llomymsmumy,
«MyTanmoHHass HU3MEHYUBOCTBY», «Apomopdo3b», «Wamoamanramumy, «OOmas mereHepamus»,
«/IBmwxymmme cwibl sBomonuny, «Kaprta-cxema mapmpyra myremectBuss Y. Jlapsunay, «bopnba 3a
cymiectBoBanue», «lIpucnocoOieHHOCT, oOpraHu3moBy», «l'eorpaduyeckoe BHUI000pa30BaHUEY,
«DKOJIOTUYECKOE BIU1000pa30BaHHE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHbIMU TUIIAMHU OKPACKU, HAOOP MJIOI0B U CeMsH,
koJutekuus «[IprMephl 3alIMTHRIX TPUCIIOCOOICHUN Y KUBOTHBIX», MOJIeb «OCHOBHBIEC HAaMpaBlICHUS
3BOJIIOIHIIY, 00bEMHAA MOAEb «CTpOEHHE FOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, Koyuiekus «DopMbl COXPAaHHOCTH MCKOMAEMbIX KUBOTHBIX U
pacteHuii», wmonens anmaukanus «llepekpéct xpomocom», BiaxHbele npenaparsl «Pa3Burue
HaceKkoMoroy, «Pa3BuTue nArymku», Mukpomnpenapar «/Ipozoduia» (HopMa, MyTaui GOpMbl KPbUIHEB
1 OKpPAcKH TeJa).

JlaGopaTopHble M IpaKTHYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPHOIOTUYECKOMY KPUTEPHIO.

JlaboparopHas pabota Ne 2. «Onucanue mpUCIOCOOICHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO
Xapakrepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KM3HH HA 3eMJie.

JloHayuHBIE NPEACTABIEHUS O 3apOKACHUM >KM3HU. HayuHble rHIIOTE3bl BOSHUKHOBEHUS JKM3HU
Ha 3emJyie: abMOTeHe3 M MaHCHepMuUs. XUMHMUecKasl 3BOJIONUSA. AOHMOTEHHbIN CHHTE3 OpPraHMYecKHX
BELIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE MOATBEPKIECHUE XUMHYECKONW HBOJIIOLUU.
HauanbHble stamel 6uonorndeckoit ssomonuu. ['unoresa PHK-mupa. ®dopmupoBanne mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHME NPOTOKIETKHU. [lepBble KiIeTKH U uX 3BotoLUsA. POpMUPOBAHNE OCHOBHBIX
IPYIII )KUBBIX OPraHU3MOB.



PazButue xu3nu Ha 3emie 1o 3paMm u nepuojaam. Karapxeil. Apxelickas 1 IpoTepo30iiCKas 3pbl.
[Taneosolickas spa u €€ TepHOAbl: KEMOPHICKHIA, OPIOBUKCKHMA, CHITYPUUCKHNA, JIEBOHCKHH,
KaMEHHOYTOJIbHBIN, IEPMCKHH.

Me3o30iicKkas 3pa 1 €€ epruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa u €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBbBIA, AHTPOIIOT€HOBBIN.

XapakTepucTUKa KiIuMMara U TeoJIOTUYeCKMX ImpoueccoB. OCHOBHBIE 3Tambl 3BOJIOLUU
pPacTUTENILHOTO W XUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U XKUBOTHBIX. [losiBIeHHE, pacuBeT H
BBIMHPAHHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4eCcKOro MUpa Kak OTpakeHHe 3BOJIIOIMH. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIbI
OpraH13MOB.

OBOJIIOLMS YelIoBeKa. AHTpPOIOJIOTHS KakK Hayka. Pa3BuTue NpeICTaBlIEHUN O MPOUCXOKICHUU
yenoBeka. Meroapl M3ydeHMsI aHTpororeHeza. CXoAcCTBa W pa3iuuMs 4YeJOBEKa M KMBOTHBIX.
CucremaTiueckoe NoJI0KEHUE YeIoBeKa.

JBuxymue cuibl (paxktopsl) aHTpororeHesza. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIN
otOop. O01IecTBEHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJIMU M BETBH SBOJIOLUM YEJIOBEKA: aBCTPAJIONMUTEKH, YenmoBek ymenbiid, YenoBek
npsaMoxo i, YenoBek HeaHAepTanbCKkuil, YenoBek pa3ymHbId. HaxoIkM HCKOMaeMbIX OCTAaTKOB,
BpeMsl CYIIIECTBOBaHMUsI, 00JIACTh pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHUS.

UYenoBeueckne pacbkl. OCHOBHBIE OOJIBIIIME pachl: €BpOINEOUHAsT (€BpaswiiCKasi), HErpo-
aBCTpaJIONIHAA (3xBaTOpHANIbHAS), MOHTOJIOUHAS (a3maTcKo-aMepuKaHCKas). UYeptel
MIPUCIIOCOOIEHHOCTH NpPEACTaBUTENIeH YeJOBEUYEeCKUX pac K YCIOBUSAM CYIIECTBOBaHUS. EIMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. [1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuubl u cxembl: «Bo3aukHoBeHne COJIHEUHOUM CHCTEMBI», «Pa3BUTHE OPraHUYecKOro MUPay,
«PactutenbHas kieTka», «KuBoTHas knetka», «[IpokapuoTudeckas kierka», «CoBpeMEHHas CHCTEMaA
OpraHMYecKoro mMupay», «CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHMS YeJIOBEKa M 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeECTa MaJlCOHTOJIOTMYECKUX HaXOJOK TMPEIKOB COBPEMEHHOTO YEJOBEKay,
«/IpeBHelimue aoau», «/lpeBHue moan», «llepbie COBpeMEHHBIE JII0AN», «HelIoBeuecKre pachi».

Ob6opynosanue: mysiku «lIpoucxoxnenue yenoBeka» (OI0CThI aBCTPATONUTEKA, MUTEKAHTPOIIA,
HeaH/epTaliblia, KPOMaHbOHIIA), CICTKU WA N300pakeHHs] KAMEHHBIX OPY/Hil IEpBOOBITHOTO YeIOBEKa
(kamMHU-"OTIIIIEpHI, pyOmIIa, ckpebiia), reoXpoHoJiornyeckas Tabauna, KoJuieKus «PopMbl COXpaHHOCTH
HCKOIMAEMbIX )KMBOTHBIX U PACTCHUI.

JlaGopaTopHble M IPaKTHYeCKHE PadOThI:

[Ipaktnueckas pabora Ne 1. «M3ydeHHEe HMCKOMAEMBIX OCTAaTKOB PAaCTEHUH M >KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi «IBOJIONUS OPraHWYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAY4YHBIA WU
KpaeBequeCKUuil My3eil).

Tema 3. OpranusMsbl H OKpPYKaloIas cpeaa.

OKoJorus Kak Hayka. 3aJadyd M pas3ieibl 3KOJOruu. MeToasl 3KOJOTMYECKMX MCCIIEI0BaHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YENIOBEKA.

Cpenpl oOuTaHus OpraHu3MOB: BOJIHA, HAa3€MHO-BO3/YIIIHAs, MOYBEHHAS,
BHYTPHOpPraHU3MEHHAsI.

Okonornyeckue ¢axtopsl. Knaccudukanus skonoruueckux — (GakTopoB:  aOMOTHUYECKHE,
OMOTHUYECKHE U aHTPOIIOreHHbIE. JlelicTBHE SKOIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckue (axkTOpbl: CBET, TeMIepaTypa, BiIakHOcTh. DotonepuoausM. I[Ipucnocobienus
OpPraHu3MOB K JeMCTBUIO abHOTHYECKHX (PAKTOPOB. bronornueckre puTMsl.



buotnueckue ¢axTopsl. Buapl OMOTHYECKMX B3aWMOACHCTBHIA: KOHKYPEHIIHS, XHUIIHHYECTBO,
cumOno3 u ero ¢opmsl. [lapasutusm, Koomeparus, MyTyajau3M, KOMMEHCAIu3M (KBapTHUPaHCTBO,
HaxXJICOHMYECTBO). AMEHCaIM3M, HEHUTpanu3M. 3HaueHHWe OHOTHYECKMX B3aUMOJCHCTBUN IS
CYIIECTBOBAHMS OPIaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU NOMyJAUU. OCHOBHBIE NTOKA3aTENN HOMYJISALUU: YUCIEHHOCTD,
IJIOTHOCTb, POKJIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpaLMsl. JJMHAMUKa YUCIEHHOCTH NOMYJISLIUU U €€
perynsuus.

JdemoHcTpaumnu:

[Toptpersl: A. I'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmuuer u cxemsl: kapra «l[Ipupomusie 30HBI 3emim», «Cpembl OOWTaHHSI OPraHU3MOBY,
«Doronepuogusm», «llonmymauuny, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH TMOMYISIUN WHQPY30pHUH-
Typenbkn», «[lumessie nenmy.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopatopnast padora No 3. «Mopdonoruueckue OCOOCHHOCTH PACTEHUN M3 Pa3HBIX MECT
oOUTaHUD.

JlabopaTtopHnas pabota Ne 4. «BiusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckast padota Ne 2. «[Toacu€t mIOTHOCTH MOMYJSAINA Pa3HBIX BUJOB PACTCHHIN.

Tema 4. CoolmiecTBa 1 3K0JI0rH4YeCKHE CHCTEMBI.

Coo0mecTBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OHMOIIEHO3a: BHAOBas, MPOCTPAHCTBEHHAs,
Tpoduueckas (nuiesast). Buapsl-nomuHanTel. CBsi3u B OUOIIEHO3E.

Dkojoryyeckue cucrteMbl (d9KocucteMbl). Ilonstue 00 dkocuctemMe M OMOrEOlIEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOJYLEHThl, KOHCYMEHTHI, peayleHTsl. Kpyroopot
BEIIECTB U MOTOK SHEPTruu B dKocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU KOCUCTEMBI. [IuieBsie
uenu u ceth. OCHOBHBIE MMOKA3aTeIN IKOCUCTEMBI: OMoMacca, MPOIyKIHs. JDKOJOTHUECKHE TUPAMHU/IBI:
NPOJIYKIIMH, YHCIECHHOCTH, Ouomaccol. CBOICTBa HSKOCHUCTEM: YCTOMYHMBOCTb, CAMOPETYIISIUS,
pazButue. Cykieccus.

[IpupomHbie  3KOCHUCTEMBL. DKOCHUCTEMBI O03€p M peK. OIKOCHCTEMA XBOWHOTO WM
LIMPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE  3KOCHCTEMBI. ATpO3KOCHUCTeMBbl. YpOoskocucTeMbl. buonornyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpazue kak ¢akrop ycrodunmBocTH HdKocucTeM. CoxpaHeHue OHOIOrHYecKOro
paszHooOpasus Ha 3emuie.

VYyenue B. U. Bepnaackoro o ouochepe. ['panumpl, coctaB U cTpykrypa Ouocdepsl. XXupoe
BemecTBO U ero ¢yHkuuu. OcobeHHOCTH OMOChephbl Kak rIo0anbHOM SKOcUCTeMbl. JlMHamMHuueckoe
paBHOBecHE M 00paTHas CBs3b B Ouocdepe.

KpyroBopoTbl BemiecTB 1 OMOT€OXUMUYECKUE ITUKIIBI SJIEMEHTOB (yriiepo/a, a30Ta). 30HAIbHOCTh
o6uochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBo B Ouocdepe 3emin. AHTpoHoreHHble u3MeHeHHs B Ouocdepe. [nobanbHbie
9KOJIOTUYECKUE TPOOIEMBI.

CocymectBoBaHne Npupoabl U dYenoBedectBa. CoxpaHeHMe OMOpa3HOOOpa3Ms Kak OCHOBA
ycroifuuBoctu Ouocdepsl. OcHOBa palMOHATIBHOIO YIPABICHUS HNPUPOJHBIMH pecypcaMM U UX
ucnojb3oBanue. JlocTwkeHuss OMOJIOTHH U OXpaHa MPUPO/IBL.

JdeMoHcTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuuer um cxemsl: «llumessie nenn», «buomeHo3: coctaB U CTpyKTypa», «lIpupoaHsie
coobuiectBay, «llenu nuranus», «kosorudyeckas nupamuaa», «buocdepa u yenoBek», «IKocucreMa
LIMPOKOJINCTBEHHOIO JIECa», «IJKOCUCTEMA XBOWHOIO Jiecay, «bHoleHo3 BOI0EMa», «ArpoLEHO3»,
«[IpumepHbIE aHTPOMOTECHHBIE BO3JCUCTBUS HA MPUPOY», «BakHeWline HCTOYHHKHU 3arps3HEHUS



BO3/lyXa ¥ TPYHTOBBIX Bo1», «[louBa — BaskHeimas coctapisitomias 6nochepsn», «DakTopbl nerpaiaiuu
nouBy», «llapHukoBbili 3 dexT», «DPaKTOpsl PagUOAKTUBHOTO 3arps3HEeHUs Ouocdepsr», «OO0mas
CTpyKTypa Oumocdepnl», «Pacmpocrpanenne xu3Hu B Ouochepe», «O30HOBBIA IKpaH Omocheps»,
«Kpyrosopot yriaepona B 6uochepe», «KpyroBopot a3ora B Ipupoe.

Ob6opynoBanue: Monenb-anmukanus «Tunuyasie OuoueHo3b», Tepbapuil  «PacTuTenbHbIE
coobmuiectBa», Koiwieknuu «buornenosy», «Bpeaurenu BaKHEHITNX CETbCKOXO3SHCTBEHHBIX KYIBTYPY,
repOapuy U KOJUICKIIMHA PACTEHUH W >KUBOTHBIX, MPUHAUICKAIINE K PA3HBIM AKOJOTHYECKUM T'PYIIIIaM
onHoro Bujaa, Kpacnast kaura Poccuiickort denepanyn, n300pakeHns OXpaHsIeMbIX BUIOB PaCTEHUN U
KUBOTHBIX.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS [TPOI'PAMMEI 110 BUOJIOTM HA BA3OBOM
YPOBHE CPEJIHET'O OBILEI'O OBPA3OBAHU A

Cornacno ®I'OC COO, ycranaBiuBaroTcsi Tp€OOBaHUSA K pe3yJabTaTaM OCBOEHUS 00yJaroIIUMHUCS
MporpaMM CpeJHEro 00IIero 00pa3oBaHus: JUMIHOCTHBIM, METATIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «bHOJIOTHS» BBIIEIEHBI CIIEIYIOINE
COCTABJISIIOIINE: OCO3HAHUE 00YJAIOITUMHUCS POCCUUCKON TPaKTaHCKOW MJICHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH ¥ CAaMOONPENEICHUI0, HaTWYMe MOTHBAIlMM K OOYYEHHUIO
OMOJIOTHH, IIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCKIEHWU JMYHOCTH HA OCHOBE KITFOYEBBIX
LIEHHOCTEN M MCTOPUYECKHUX TPAJAULIUN pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH
oOyuarouuxcs pyKOBOACTBOBATHCA B CBOCH JESITENBHOCTH I[€HHOCTHO-CMBICIIOBBIMH YCTAaHOBKAaMHU,
MPUCYIIMMH CUCTEME OHMOJOrMYeCKOro 00pa30BaHUs, HaJUM4Khe HSKOJOTHYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE TJIaHBL.

JIndHOCTHBIE pe3yNabTaThl OCBOEHUS npeaMeTa «buoaorusy A0CcTUraTcs B €IUHCTBE yueOHOU U
BOCIIUTATEIBHOM JESITENBHOCTH B COOTBETCTBUU C TPAJIULIUOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, HPUHATHIMH B OOILECTBE MpaBUIaAMH U
HOPMaMH TMOBEACHUSI M CHOCOOCTBYIOT IMpolleccaM CaMOMNO3HAHUS, CAMOBOCIIMTAHUSA U CAMOPA3BUTHS,
pa3BUTUsl BHYTPEHHEH IO3MIMU JIMYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY M IIPABONOPSAKY,
Yell0OBEeKy TpyAa M CTapuieMy IIOKOJCHHIO, B3aMMHOTO YBa)KEHHUS, OEPEeKHOr0 OTHOIIECHUS K
KyJIbTYPHOMY HAaCICAMI0 M TPaguLUsM MHOTOHAlMOHAJIBbHOrO Hapoja Poccuiickoit ®enepauum,
MIPUPOJIE U OKPYXKAIOLIEH Cpesie.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS yueOHoro mpeamera «buonorus» IOHKHBI OTpaXkaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOLIUXCS PYKOBOJCTBOBATbCS CHOPMHUPOBAHHONW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OpPUEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IEHHOCTSAM POCCHICKOTO OOIIECTBa, PACIIMPEHHE >XKHU3HEHHOTO
ONbITa U OMbITA JEATEIBHOCTH B MPOIECCE pealu3alid OCHOBHBIX HAMPABJICHUA BOCHHUTATEIBHOU
JEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpask1aHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKON MO3UIIMH OOYYarOMIerocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00I1IeCTBa;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAEATEIBHOCTH TpPU CO3JAaHUU Y4YEOHBIX TIPOEKTOB,
pelieHnn y4eOHbIX U M03HABATEIbHBIX 3a/1a4, BHITIOJIHEHUH OUOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPENENATh COOCTBEHHYIO TMO3UIMIO MO0 OTHOIICHHIO K SIBICHUSM COBPEMEHHOM
KU3HU U OOBSICHSTH €€;



YMEHHE YYHUTHIBATh B CBOUX JACHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aMMOJCHCTBUS
JOJIeH ¢ pa3HbIMU YOCKICHUSIMU, KYIbTYPHBIMU EHHOCTSIMU U COIMAIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K  COTPYAHMYECTBY B TMPOILIECCE COBMECTHOTO  BBINOJHEHHUS  y4EOHBIX,
MMO3HABATEJIBHBIX M UCCIIEIOBATEIBLCKHUX 33/1a4, YBAXKUTEIHHOTO OTHOILIEHUSI K MHEHUIO ONIMIOHEHTOB MPHU
0OCY)KJICHUH CIIOPHBIX BOMTPOCOB OMOJIOTUYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJOHTEPCKOU JEATEIHLHOCTH;

2) NnaTPUOTHYECKOI0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCHUUCKON TPAXKIAHCKOW HJICHTUYHOCTH, WATPUOTH3MA, YBAXKCHHUS K
CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH mnepen PoamHOM, ropaoctu 3a cBoW Kpail, cBoro Poauny,
CBOM SI3BIK M KYJBTYPY, MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoia Poccuu;

[IEHHOCTHOE OTHOIIICHHE K MPUPOJHOMY HACIEAMIO M TMaMATHUKAM MPUPOMAbBI, TOCTHKCHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJT POCCHHCKMX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OHOJIOTHH,
MMOHUMAaHMsI 3HaY€HUs OMOJIOTMU B TIO3HAHUU 3aKOHOB MPHUPOJIBI, B KU3HU YEJIOBEKAa U COBPEMEHHOTO
o0l11ecTBa;

uaenHas yoexI€HHOCTb, TOTOBHOCTD K CITY>KEHMIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €r0
cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(hopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTHPYICh Ha
MOpPaJTbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSAM, CO3/IaHHUI0 CEMBbH Ha OCHOBE OCO3HAHHOIO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU € TPaAUIIMSIMHU Hapoa0oB Poccuu;

4) 3cTeTMYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHUMAaHHUE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSBISATH KauecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usuuyeckoro BocnuTaHus, GOPMHUPOBAHUS KYJbTYPbl 3[0POBbSI U 3MOIMOHAJILHOIO
0J1aronmoJryymsi:

MOHMMAaHHEe M pealu3alus 3J0pOoBOro M 0Oe30omacHOro oOpasza KH3HU (30pOBOE MHTAHHE,
coONIoIcHHe TUTHMEHWYECKHX MpaBWJI U HOPM, COAlaHCHPOBAHHBIM PEKUM 3aHATUH W OTIIbIXa,
perynspHas ¢puznyecKasi akKTUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOcTBEeHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3710POBbIO;

MOHMMAaHHE [EHHOCTU MPaBUJ MHIWBUIYATHHOTO U KOJJICKTUBHOTO 0€30MacHOrO MOBEACHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TIOCIEACTBUA W HENPHUATHS BpEAHBIX MPHUBBIUEK (YHOTPEONEHUS alKOTOJs,
HApKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTIIO0HE;

TOTOBHOCTh K AKTHBHOM JI€ATENbHOCTH TEXHOJOTMYECKOM M COLMAIbHOW HaIpaBJIE€HHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJHATH TAKYIO IEATEIHHOCTS;

WHTEpPEC K pasNUYHbIM cdepaM MTpodecCHoHaTbHONW JeSTENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOp Oymymieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH )KHU3HU;



7) 3K0JIOrHYeCKOro BOCIUTAHMA:

HKOJIOTUYECKHU 11e1eCO00pa3HOe OTHOIICHNE K MPUPO/IE KaK UCTOYHUKY KM3HH Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJIOTHUECKON KyIbTYphI: IPHOOPETCHNE OMNBITA IIJIAHUPOBAHUS MOCTYITKOB
Y OLIEHKU MX BO3MOXKHBIX TOCJIEJCTBUI JJIS1 OKPYKAIOIIEH Cpeibl;

0CO3HAHHE TJI00AITBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM U IyTel MX pelIeHus;

CIOCOOHOCTh HMCIIOJIB30BaTh MpUOOpeTaeMbple MpU W3yYeHHH OWOJIOTHH 3HAHWUSA W YMEHUS TpU
pemeHnn MpoOJieM, CBSI3aHHBIX C PAlMOHAIBHBIM MPHUPOJIONOIB30BaHUEM (COOIIOICHUE TIPaBHUII
MOBEJICHUSI B NIPUPOJIE, HANPABJICHHBIX HAa COXPAaHCHHWE PABHOBECHS B JKOCHCTEMax, OXpaHy BHIOB,
IKOocUcTeM, Onocdepsl);

AKTUBHOE HEIMPHUITHE ICUCTBHM, NMPUHOCAIIMX BPEH OKPYXKAIOMIEH MPUPOIHOW CPEAE, YMEHHUE
MIPOTHO3UPOBATh HEOJATOMPUATHBIE DKOJIOTUYECKUE TOCISACTBHS TPEIIPUHUMAEMBIX JICHCTBUA U
MPEIOTBPAIIATh UX;

HAIMYAE PA3BUTOTO  DKOJOTHYECKOTO  MBINUICHUS, JKOJOTHYECKOW  KyJIbTYpbI, OIbITa
JESTEITBbHOCTH SKOJOTUYECKON HAIpaBIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS MMM B IO3HABATEIBHOM,
KOMMYHHKATHBHOW W COITMAILHOMN IMPAKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTHYECKOH JIEATSIHHOCTH
HKOJIOTUIECKOH HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOr 0 NO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BHTHS
HAyKH ¥ OOIIECTBEHHOW MPAaKTUKH, OCHOBAaHHOTO Ha JUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPIIIEHCTBOBAHKE SI3BIKOBOM M YMUTATENBCKOM KyJIbTYpBI KaK CPEJICTBA B3aMMOACHCTBHS MEXKTY
JIOJIbMU U TIO3HAHUS MUDA;

MMOHUMaHHWE CIenu(PUKA OHOJIOTMM KaK HayKd, OCO3HaHus e€ poau B (POPMUPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBIILJIEHUS, CO3/IaHUU LEIOCTHOTO MPEJICTABICHUS 00 OKpY)KaloleM MUpe
KaK O €IMHCTBE MPUPOJIbI, YelIOBEKa W OOIIeCTBA, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH H
pelIeHny TpodieM COXpaHEHUs! PUPOTHOTO PaBHOBECHS;

yOXKIEHHOCTh B 3HAUMMOCTHU OMOJIOTUU JJISi COBPEMEHHOM IUBIIM3ALMU: 00ecTIeYeHUs] HOBOTO
YPOBHSA Ppa3BUTHS MEAULIMUHBI, CO3JIaHUE TMEPCIEKTUBHBIX OMOTEXHOJIOTUN, CIOCOOHBIX pelaTh
pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, IOUCKA MyTEH BBIXOJA U3 TNI00ATBHBIX SKOJIOTHUECKUX
npobieM M obecredeHHsl MepexoJa K YCTOMUYMBOMY pPa3BUTHIO, PAlMOHATIBHOMY HCIOJIb30BAHUIO
MIPUPOIHBIX PECYPCOB U (GOPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyYCHUU OHOJOTWYECKMX 3HAHMM B LEJISIX MOBBIIICHUS OOIIeH
KYJIBTYpbI, €CTECTBEHHO-HaY4YHON I'PaMOTHOCTH, KaK COCTABHOM yacTu (PyHKIIMOHATBLHOW IPaMOTHOCTH
oOyuarouxcs, GopMupyeMoit Ipu U3y4eHUU OHOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOJOB T[O3HAHUsS, MHCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJBb30BaTh MOTy4YaeMble 3HAHUS JJISl aHAIM3a U OOBSICHEHUS SIBICHUNA OKPY)KAIOIIETO
MHpa U MPOUCXOJAIIMX B HEM H3MEHEHHil, yMEHHUE JellaTh 00OCHOBaHHbBIC 3aKJIIOUEHHS Ha OCHOBE
Hay4YHBIX (PAKTOB M UMEIOIIUXCS TAHHBIX C LIETBI0 TIOJyYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIHHO HCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS s pelleHusl mpodieM B
pEeabHBIX KU3HEHHBIX CUTYAIHSIX;

OCO3HAHME IIEHHOCTH HAY4YHOW JeSTENIbHOCTH, TOTOBHOCTh OCYILECTBJISATh MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 0Opa30BaHUIO U CaMOOOPA30BaHUIO, K AKTUBHOMY
MOJIy4EHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATHI



MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS yueOHOTO npenMeTa « BHoJIorushy BKIIIOUAIOT: 3HAaYNMbIe
st (GOPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCA MEKIUCUUIUIMHAPHBIE —(MEXIpPEIMETHBIC)
oOIIeHay4YHble MOHSTHUS, OTPAKAIOIIME IIEIOCTHOCTh HAYYHOM KAapTHHBI MHpA U CIEUU(PHKY METOIOB
[I0O3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTus, sIBJIEHHUE, MpOLECcC, CUCTEMA,
HAy4HbII (aKT, TPUHIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIel0BaHHE, HAOIIOAEHuE,
M3MEPEHUE, OHKCIIEPUMEHT U JPYTHX), YHUBEpCalbHbIe yueOHBbIC JCHCTBUSA (TIO3HABATEINBHBIC,
KOMMYHUKaTHBHBIE,  PETYJISATHBHBIC),  oOecreunBaromme  QGopMupoBanue  (QyHKIHOHAIBHOM
IPaMOTHOCTH M COLMAIBHONW KOMIIETEHIIMH O0YJarOIIUXCsl, CIIOCOOHOCTh 00YUYaIOMIMXCS UCIOJIB30BATh
OCBOEHHbIE MEXAUCLUIIIIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpPCAIbHbIC YUECOHbIE IEHCTBUS B
ITI03HABATEJILHOU U COLIUAIIBHON ITPAKTHKE.

MeranpeaqMeTHbIe pe3ylIbTaThl OCBOCHUS IPOTPaMMBI CPEAHEr0 O0IIero oOpa3oBaHUs TOJDKHBI
OTpaxarb:

OgiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MI03HABATEIbHBIMH el CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO  (OPMYJIUPOBATh U aKTyaJlU3UpOBaTh IMpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIO0JIb30BaTh NPU OCBOECHUHU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUIEHUS (aHaiu3a, CHUHTE3a,
CpaBHEHHs, Kiaccudukanyu, 00001IeH ), paCKPbIBaTh CMbICI OMOJIOTUYECKUX MOHATUHN (BBIAEIATh UX
XapaKTepHble TPU3HAKHU, YCTAHABINBATD CBSI3U C IPYTUMHU MOHATUSIMH);

OTIPEIEeNATh LENH JEeATENbHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPUH UX JOCTUKEHHS, COOTHOCHUTD
Pe3yNbTaThl JESTEILHOCTH C MOCTABIEHHBIMU LIEISIMH;

MCI0JIb30BaTh OMOJIOTUYECKHE MOHATHS ISl 00bICHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPOJIbI;

CTPOUTH JIOTUYECKUE PACCYKIEHHsI (MHIYKTUBHbBIC, AECTYyKTHBHBIC, MO aHAJIOTUH), BBISBIISTDH
3aKOHOMEPHOCTH U TMPOTUBOPEYUS B pPACCMATPUBAEMbIX SBICHUSX, (OPMYIHPOBATH BBIBOABI HU
3aKIIIOUEHUS;

MPUMEHSITh CXEMHO-MOJICNIbHBIE CpEJICTBA JJIs MPEACTaBICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIEHUH B HU3Yy4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TakkKe MPOTUBOPEUUH pPAa3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHbIX HH(OOPMALMOHHBIX HCTOUHUKAX;

paspabaThiBaTh IUIaH peEIIEHUs MpoOJieMbl ¢ Y4€TOM aHAJIM3a HMEIOIIMXCS MaTepHAIbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTD, OLIEHUBATH COOTBETCTBHE PE3YJIbTATOB IIEJIIM, OLIECHUBAThH
PHUCKHU MOCEACTBUN NEATENbHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUSX pEaJbHOTO, BHUPTYalIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbLCKIE I€HCTBHA:

BIIQJIETh HAaBBIKAMU y4EOHO-HCCIIEIOBATEIILCKOM U TPOEKTHOW JEATEIbHOCTH, HaBbIKaMU
paszpeleHus npooieM, CrioCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IMOUCKY METOJIOB PEIIeHUS
MIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOJ0B [TO3HAHUS;

UCIOJIb30BAaTh  PA3JIUYHbIE BUIBl JEATENBHOCTHM IO TOJYYEHHIO HOBOIO 3HAHUA, €ro
MHTEpHpeTalny, Npeodpa3oBaHNI0 U IPUMEHEHHIO B YU€OHBIX CUTYAIUsIX, B TOM YUCIIE NPU CO3AaHUU
Y4EOHBIX M COILIMATIbHBIX IPOEKTOB;

¢dopMupoBaTh HayyHBI THUN MBIIIJICHUS, BJIaJeTh HAYYHOM TEPMHMHOJIOTHEH, KIIOYEBBIMU
MOHATUAMU U METOJIaMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a7ayl B OOpa30BaTENbHOH JIEATEIBHOCTH U
KU3HEHHBIX CUTYyalUsX;



BBISBJIATH IPUYMHHO-CIICICTBEHHBIE CBSI3U U aKTyalIM3HpPOBATh 33/1a4y, BBIIBUTATH THIIOTE3Y €&
peleHus, HaXOIUTh apryMEHTHI JUIS J0Ka3aTelbCTBA CBOMX YTBEPXKICHHH, 3aqaBaTh MapameTpbl H
KPUTEPHH PEILICHHS;

aHAJTM3UPOBATH IOJYYCHHBIE B XOJ/€ PEIICHUS 3a/laud PE3yNIbTaThl, KPUTUYECKH OLIEHUBATh UX
JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MIPHOOPETEHHBIN OTIBIT,

OCYILIECTBJISITh LEJICHAIIPABJICHHbI TOHUCK IEepeHoca CpeJICTB U CHOCOOOB JEMCTBUS B
podeCcCHOHAIBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TIO3HABATEIIFHYIO U MIPAKTHUECKYIO0 00J1aCTH )KU3HECATEITHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIC MJIEH, NPEJIaraTh OPUTHHAIBHBIC TIOAXO/bI M PELICHHUs, CTABUTh MPOOIEMbI 1
3aJlau, JOIyCKAIOUINe aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora c unpopmanueii:

OpUEHTHPOBATHCS B Pa3IMUHBIX UCTOYHHMKAX MH(pOpMAIMU (TEKCTE y4eOHOIro MocoOus, HaAy4yHO-
MOTIYJISIPHOM JIUTepaType, OMOJIOTHIECKUX CIIOBAPSX U CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax aHHBIX, B
WuTepHere), aHanu3upoBaTh WHGOPMAIHMIO PA3IMYHBIX BHJIOB M (OPM MPEICTABICHHS, KPUTHUECKH
OIICHHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

dbopMynmHpoBaTh 3ampoCchl W TNPHUMEHSATh pa3IMYHbIE METOABl TpPH TOUCKE U OTOOpe
Ounosornueckoi nHPpopMaIuy, He0OXOIUMOM ISl BBITIOTHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCIOJB30BAaHUA ~ MHPOPMAITMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHIA,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (JOPMY MPECTaBICHUS OHOJIOrHYecKor MHGOpMauu
(cxemsl, TpaduKy, AHArpaMMBbl, TAOIUIIEI, PUCYHKH U IPYTOE);

HCI0JIb30BATh HayUHBIH S3bIK B KAU€CTBE CPEACTBA MpHU paboTe ¢ 6uonornueckoi nHpopmauei:
MIPUMEHSATh XUMHYECKHUE, (PU3NIECKHUE U MAaTeMaTHYECKUE 3HAKU M CUMBOJIBI, POPMYJIIbI, a0OpeBHATYDY,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISTHOCTH;

BJIaJIETh HaBBIKAMU PACIO3HABAHUA U 3alIUThl MHGOpMalUU, UHPOPMAIIMOHHOW 0€30MacHOCTH
JUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

1) o0mmenne:

OCYILIECTBIISITh KOMMYHUKAIIUM BO BceX cdepax >KU3HMU, aKTHBHO y4acTBOBATh B JHAJIOTe WIH
JMCKYCCUU TI0 CYILIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHHS
OTHOCHUTEJILHO BBIMOJHEHUSI MpejlaraeMoi 3a/1auu, YYUTHIBaTh UHTEPECH] U COTJIACOBAHHOCTD MO3HUIIMMA
JPYTUX YYaCTHUKOB JTUAJIOTa UM TUCKYCCHUH);

pacrno3HaBaTh HeBepOadbHBIE CpeICTBa OOIICHHS, MOHMMAaTh 3HAYEHHE COLMANBHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYyallud, YMETb CMSTrYaTh KOH(MIMKTBI M BECTH
MIEPETOBOPHI;

BIIQJIETh Pa3IMYHBIMH CIIOCOOaMU OOIIEHUs W B3aUMOJCHCTBUS, MOHMMATh HAMEPEHUS IPYTUX
Jo/IeH, MPOSBIIATh YBOKUTEIIBHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (hopme hopMyInpoBaTh
CBOM BO3PaXKECHHUS;

Pa3BEPHYTO M JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHHsI C MCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasI 1esSITeIbHOCTD:

MOHMMATh U UCTOJIb30BATh MPEUMYILECTBA KOMAH/IHOM U MHIUBUAYaIbHON PabOThI IPU PEIICHUN
Ouosnornyeckoi mpoOneMbl, OOOCHOBBIBaTH HEOOXOAMMOCTb IPHUMEHEHHMs TIpPYNIOBBIX (popMm
B3aMMO/ICHCTBYS IIPU PELIeHUN YueOHO! 3a1a4H;

BbIOMpAaTh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MOJKHOCTEH Ka)KJ0T0 4ieHa KOJUIEKTHBA;



IIPUHUMATD LIEJIM COBMECTHOM NIEATEIILHOCTH, OPraHU30BbIBAaTh U KOOPAMHUPOBATH JEUCTBUS 110
€€ JOCTHKEHHUIO: COCTABJIATH IUIAH JCHCTBUM, PACIPENCNATh POJIM C Y4ETOM MHEHMH Y4aCTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM palboOTHI;

OILICHUBATh KaueCTBO CBOETO BKJIAJa M KAKIOr0 y4acTHHKAa KOMAaHJIbl B OOLIWI pe3yibTar Io
pa3paboTaHHBIM KPUTEPHUSIM;

npepiaraTb HOBbIE IPOEKTHI, OLEHUBAaTh WJEU C MO3UIMUU HOBU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh MO3UTHUBHOE CTPATETMYECKOE IOBEICHUE B PA3IMYHBIX CUTYalUsX, MPOSABIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUIIMATUBHBIM.

OgyajeHHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

1) camoopraHu3anusi:

MCIO0JIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBISBICHUS MPOOJIEM U UX PEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYalUsX;

BBIOMpATh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUM 1IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JEUCTBUAX M TMOCTyNKAaX IO OTHOUIEHHID K >KUBOM MPUPOAE, CBOEMY 3JI0POBBI0 U 3JI0POBBIO
OKPYKaIOIUX;

CaMOCTOSITENIbHO OCYILECTBIISTH IO3HABATEIbHYIO €S TEIbHOCTD, BBISBIISATH IPOOJIEMBI, CTAaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 334U B 00pa30BaTeIbHON JESTEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIBHO COCTABJISITh IJIaH pElIeHUsT MNpoOJeMbl € Y4ETOM HMMEIOIIMXCS PECypCoB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 32 PEIICHHUE;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIMPOKOW DJPYAUIIMH B Pa3HBIX O0OJACTAX
3HaHUH, TIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BIIJIETh HABBIKAMH I[103HABATENIbHON pe(dIeKCHMH KaK OCO3HAHHS COBEpIIAEMBIX NCHCTBUI U
MBICIIUTEIbHBIX MPOLECCOB, UX PE3yIbTATOB U OCHOBAHW, HCIOJIb30BaTh MPUEMBI peduieKcuu AJs
OIICHKHU CUTYalluU, BBIOOPA BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OLINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YeJIOBeKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpenmerHsle pe3ynabTaThl ocBoeHHs nporpamMMmel COO mo Ouonoruu Ha 0a30BOM ypPOBHE
BKJIIOYAIOT crenuduueckue i yueOHoro npeamera «buonorus» HaydyHble 3HaHUS, YMEHUS U CIIOCOOBI
JEUCTBUI IO OCBOCHHIO, HMHTEPIIPETAllM W TNpeoOpa3oBaHUIO 3HAHUN, BHJBI JEATEIBHOCTU IO
MOJIy4EHHI0 HOBOTO 3HAHWS W NMPUMEHEHHIO 3HAHUN B Pa3IMUHBIX YYEOHBIX CHUTYyallUsX, a TaKXke B
peanbHBIX JKU3HEHHBIX CUTYaLUsX, CBSI3aHHBIX C Ouosiorueil. B mporpamme mpenMeTHbIe pe3ylbTaThl
MPEJCTaBIICHBI 10 T0/1aM 00y4eHUsl.



[IpeameTHbie pe3ynabTaThl OCBOEHHUS yueOHOTO mpeamera «buonorus» ¢ 10 kKnacce NOJKHBI
OTpaxkarb:

Cc(OPMHPOBAHHOCTh 3HAHUH O MecTeé U PO OWOJIOTUM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MUpPa U HAYYHOTO
MHUPOBO33PEHHUS, O BKIAJE POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH,
(GYHKIMOHATHLHON TPAMOTHOCTH YeJIOBEKa ISl PELICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpblBaTh COJEpXKaHUE OWOJIOTMYECKUX TEPMHUHOB M TOHSATUH: >KU3Hb, KIETKA,
opraHusM, Meradonu3M (0OOMEH BeIIEeCTB M IPEBpALIEHUE SHEPruH), TOMEOocTa3 (CaMOperyssaius),
YpOBHEBAasl OpraHu3allys XKUBBIX CHUCTEM, CAMOBOCIPOM3BEIEHUE (PENpOaYyKLKs), HACIEICTBEHHOCTb,
HU3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHHE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHAas, XPOMOCOMHAas, MYTallMOHHas,
LEHTpaJIbHas JorMa MOJIEKYIsIpHOH 6uosorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u
yuyeHus (0 LIEHTpaxX MHOrooOpasusi M IPOUCXOXKJEHUs KyabTypHbIX pacteHudl H. W. Baunosa),
OTPEENATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJIaMU HAay4yHOTO MO3HaHMUS B OMOJIOTHMU: HAOJIO/IEHUE U ONMCAHUE JKUBBIX
CUCTEM, IIPOLIECCOB M SBJIEHMH, OpraHu3alusi M MpPOBEACHHE OHOJOTMYECKOTO JKCIEPUMEHTA,
BBIJIBH)KEHHE THIOTE3bI, BBISIBIIEHUE 3aBHCHUMOCTH MEX]y HCCIIEyeMbIMU BEIWYMHAMU, OOBSICHEHHE
MOJIyYE€HHBIX Pe3yJbTaTOB, MCIOJB30BaHHBIX HAYYHBIX MOHSATHH, TEOPUH M 3aKOHOB, YMEHHE JeNIaTh
BBIBO/IbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIAETATh CYIIECTBEHHBbIE TNPU3HAKU BHUPYCOB, KIETOK MPOKAPUOT M DYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BEIIECTB H
MpPEeBpAILIEHUs] SHEPruu B KIETKe, (OTOCHMHTE3a, IIJJACTUYECKOTO U DHEPreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHUT03a, MeHO03a, OIUIOJOTBOPEHUS, Pa3MHOMKEHMs, WHIUBHIYalIbHOTO pPa3BUTHSA
opraHu3ma (OHTOTEHE3);

YMEHHUE PUMEHSTh MOJYYEHHbIE 3HaHUS 7151 0OBACHEHUS OMOJIOTHYECKUX NTPOLIECCOB U SIBIICHUH,
IUIl IPUHATHS MPAKTHYECKUX PELICHUH B MOBCEJHEBHOM JKU3HU C LIEbI0 oOecredyeHus: 0e30nacHOCTU
CBOETrO 3JI0POBbS U 3/0POBBSI OKPYXKAIOLUX JIOJEH, COOIIOAEHUS HOPM I'pPaMOTHOIO MOBEJECHUS B
OKpyXarollled INpUPOJHOM cpele, MOHMMAaHUWE HEOOXOAMMOCTH MHCIOJb30BaHUA JOCTHKEHUH
COBPEMEHHOM OMOJIOTUU M OMOTEXHOJIOT MM [l PAMOHAIBHOTO MTPUPOJIOIIOJIb30BaAHNUS;

yYMEHHUE pellaTh 3JIeMEHTapHble FeHETHYECKUe 3aJauyd Ha MOHO- M JTUTHOpUAHOE CKpEIIMBAaHUE,
CLIETIJICHHOE HACJIEJJOBAHUE, COCTABJATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS Ul NpEICKa3aHUs
HacJleI0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOJIHATH J1a00paTOpHbIE U MpakTHYECKHe paboThl, COONMOAATh IpaBuia Mpu padoTe ¢
y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHUE KpPUTHYECKH OLIEHUBaTb U MHTEPIPETUPOBaTh HHGOPMALHIO  OHOJIOTMYECKOTO
CoJiepKaHUs, BKIIFOYAIOUIYIO IICEBIOHAYYHbIE 3HAHUS M3 Pa3IM4YHBIX HCTOYHHUKOB (CpeiCcTBa MacCOBOM
uHbOpMalUY, HAYYHO-TIOMYJISIPHbIE MaTepUallbl), STUUECKUE ACIEKThl COBPEMEHHBIX MCCIEJOBAHUN B
Onosioruu, MeULIKHE, OMOTEXHOJIOT HH;

YMEHHUE CcO3/laBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHHs, 0000111as OHOIOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCHOJIb30BaTh MOHATUHHBIN anmnapat OMOJIOTHH.

[IpenmeTHble pe3yinbTaThl OCBOEHHUS yuyeOHOro mnpeamera «buonorus» e 11 Knacce NOMKHBI
OTpaxkarb:

c(OPMHPOBAHHOCTh 3HAaHUM O MecTe M poiu OHOJOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (GOPMUPOBAaHMM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUpPa U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(GYHKIMOHATBLHON TPAaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1ay;

YMEHHUE PpaCKpbIBaTh COJAEp)KaHHEe OHOJOTMUECKMX TEPMHHOB M TOHATHHA: BHJ, MOIYJSALUS,
reHO(OHI, PBOJIONMS, ABWXKYIIHE CHUJIBbl ((aKTOPHI) HSBOJIOLHMH, MPUCIOCOOIEHHOCTh OPraHHU3MOB,



BHJI000pa30BaHUe, JKOJOTHYECKHE (DAKTOPHI, SKOCUCTEMA, MPOIYIICHTHI, KOHCYMEHTBI, PEIyLCHTHI,
[[ENU MUTAHUS, YKOJIOTHUYECKasi TUpaMuia, OMOTeoleHo3, buocdepa;

YMEHHE M3JIarath OMOJIOTHUYECKUEe Teopuu (dBosoninoHHas Teopus Y. JlapBuHA, CHHTETHYECKAs
TEOPHsl IBOJIOINH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoipiieBoro cxojactea K. M. Bapa, uepenoBanus
TJIABHBIX HampaBieHui u myrei sBomtoruu A. H. CeBepiioBa, yuenus o ouocdepe B. 1. Bepnanackoro),
ONpCACIIATh 'PaHULBI UX TPUMCHHUMOCTHU K )KHUBBIM CUCTCMAM;

YMCHHUC BJIAACTbh METOJaMH HAY4YHOI'O IIO3HAHUA B 6I/IOJIOFI/II/II Ha6J'IIOI[CHI/I€ 1 OIIMCAaHUEC XUBBIX
CUCTCM, IIPOLECCOB U $IBJ'I€HI/H>'I, opranusanyss W IMPOBCACHUC OHMOJIOTUYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHHUEC THUIIOTC3bI, BBISIBJICHUC 3aBUCUMOCTU MCKAY UCCICAYCMBIMU BCIMYHMHAMU, O6’I)$[CHCHI/IC
IMOJYYCHHBIX PE3YJIbTATOB, UCIIOJb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TCOpI/IfI M 3aKOHOB, YMCHUC OCJIaTh
BBIBO/JIbI HA OCHOBAHUH ITOJTYYCHHBIX PC3YJIbTATOB;

YMCHHUEC BBIACIIATL CYIICCTBCHHBIC IIPHU3HAKHM CTPOCHHA OHMOJIOTNYECKUX OOBEKTOB: BUJOB,
MOMYJISIIIAK, TPOIYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB, OMOTEOIIEHO30B M JKOCHUCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACIEACTBCHHOH  M3MEHYHMBOCTH, ©CTECTBEHHOrOo  0oTOOpa,  BUA000pa3oBaHWI,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB, JCHCTBUS JKOJIOTHUECKHX (DAaKTOPOB HA OpraHU3MBI, IepeHoca
BCIICCTB M IIOTOKA OJOHEPTHUHM B DOKOCUCTEMAX, AHTPOIIOICHHBIX H3MEHEHUH B DKOCHCTEMAaX CBOEH
MECTHOCTH, KpYrOBOPOTa BEIIECTB U OMOT€OXMMHUYECKUX LIUKIIOB B Onocdepe;

YMCHUEC IMTPUMCHATH ITOJTYUYCHHBIC 3HAHUA IJIA 00BsICHEHN OMOJIOTUTUYECKUX IMponeccoB 1 fIBHeHI/II)'I,
JUIS TIPUHATHS TPAKTHUECKUX PEHIeHUH B MOBCETHEBHOM JKM3HU C LENbl0 o0ecrieueHus! 0e30MacHOCTH
CBOETO 3JI0POBBSI M 3JIOPOBbS OKPYKAIOIIHMX JIFOJCH, COONIOJACHUS HOPM T'PaMOTHOTO ITOBEJACHUS B
OKpYXalollled TMPUPOJHON cpele, TOHUMaHHWE HEOOXOAMMOCTH HCIOJIB30BAHMS  JIOCTHKEHUUN
COBPEMEHHOU OWOJIOTHH JIJISl PAIIMOHAITLHOTO TIPUPOIOTIOTH30BAHHS;

YMEHHUE pemaTh 3JIeMEHTapHbIC OMOJIOTUYECKUE 3a/]au, COCTABIISITh CXEMBI ITEPEHOCa BEIIECTB U
SHEPTHUH B DKOCUCTEMaxX (IIeTH MUTaHUs ),

YMEHHUE BBITIOHATH JIA0OPATOPHBIC U MPAKTUYECKUE PabOThI, COONIOAATh MpaBMiIa PU padoTe C
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHUYECKH OIICHWBAaTh W HWHTEPIPETHPOBaTh HH(OpMAIUi0 OHOJOTHYECKOTO
COJIepKaHUsI, BKIIFOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX UCTOYHHKOB (CPEICTBA MAacCOBOU
uHpOpMAIIMY, HAYYHO-TIONYJISIPHBIE MaTepuallbl), paccMaTpUBaTh TJIOOAIBHBIC JKOJIOTHYCCKHE
po0OJIEeMBbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

YMEHHUE CcO3/laBaTh COOCTBCHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHHs, 000011ass OHOIOTHYECKYIO
MHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO UCIIOJIb30BATh MOHATHWHBIN amnmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTIL Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cuCcTEMBI U UX OpraHA3aIus 1 bubmorexa [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XHUMHYECKHH COCTAaB M CTPOECHUE KIETKH 8 1 bubmorera [IOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 KusnenesaTeabHOCTE KIETKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 1
BOFOIHOHHAT CHOTOTHA | https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 Bubnuorexa LIOK
P pyRatomas cped https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01mecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 htI/tIszI:jI/(r)rT\.eeI:si.ru 7fa1ce74
5 PesenBHOE Bhe 5 bu6mmoreka [IOK
BHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Mara
Tema ypoka Konrpoasubie | IlpakTuuyeckue o0pa3oBaTe/ibHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 buostorus B cucremMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.

9 [IpaxTnueckas padota Ne 1 «Vcnonp3oBanue 1 05 bubnnorexa [JOK
Pa3IMYHBIX METOJIOB MTPU U3yICHHUU https://m.edso0.ru/863e6122
OMOJIOTHYECKUX O0BEKTOBY

3 buosornueckue cucTemsl, MPOLECCH U UX 1 bubnuoreka [IOK
U3y4YCHUE https://m.edso0.ru/863e6564

4 XUMHYECKHI cOCTaB KIETKU. Boma n 1 bu6mmoreka [IOK
MHUHEPAIbHBIE COJIH https://m.edsoo.ru/863e674e

bu6mmoreka [IOK

5 benku. CocTtaB u cTpoeHue OEIKOB 1 https://m.edsoo.ru/863e6b72
depMeHThl — OUOJIOTHYECKHE
KaranuzaTopsbl. JlaboparopHas padorta Ne 1

6 «M3ydeHne KaTaTUTHYECKON aKTUBHOCTH 1 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WU
KaTaJiasbl)»

bubmuoreka [JOK

! Yraeeozet. Jrie L https://m.edso0.ru/863e6870

bu6mmoreka [JOK

8 Hyientonbie kicnorst. AT® 1 https://m.edsoo0.ru/863e6d5c

9 Hcropus 1 METOIbI U3y4EHHUS KICTKU. 1 bubnuoreka [IOK
Knerounas Teopus https://m.edso0.ru/863e6e88

10 Kinetka xak nexocTHas »KUBasl CUCTEMA 1

11 CrpoeHune syKapuOTHYECKOU KIIETKH. 1 0.5 bubnuorexa [IOK



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

Jlaboparopnas pabota Ne 2 «3yuenue
CTPOCHUS KIIETOK PACTEHUH, KUBOTHBIX,
rpuOoB U OaKTepuil Mo MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpENapaTax 1 uX OMUCAHUE

https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢

bubmmorexa [{OK
12
Obumer Bemects mwim MeTabom3M https://m.edso0.ru/863e766¢
bu6mmoreka [{OK
1 ) . X
3 OTOCHITES. ACNMOCHHTES https://m.edsoo0.ru/863e7c98
bubmmoreka [{OK
14 i
Hepretieciiii o0mer https://m.edsoo.ru/863e7aae
JKW3HEHHBIN UKIT KIETKH. [eeHne KIeTKu.
M . 0
o | Mo m——— y
HHE MHTO3a B KJICTKaX KOHYHK :
(HAbITIoN 1 https://m.edsoo.ru/863e7dc4
KOpeIIlKa JTyKa Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
16 buocunTes 6enka. Peaknus maTpuaHOTO bu6mmoreka [IOK
CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpancnsmus — 6nocuHTE3 OENKa https://m.edsoo.ru/863e796e
bu6 OK
18 Hexierounsie popMbI )KU3HU — BHPYCHI h Ep:j;:;i%iilru 186367540
bu6mmoreka [JOK
19 ®dopMbI pa3MHOKCHHSI OPIraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnuoreka [JOK
20 Meti
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.
OmnonotBopenue. JlabopatopHast pabora Ne bubnuoreka [JOK
21 0.5
4 «M3y4eHue CTpOCHHUs MOJIOBBIX KJIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpPOIIpenapaTax»
bu6nmoreka [JOK
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB

https://m.edso0.ru/863e8436



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

['eHeTnka — Hayka 0 HaCIEICTBEHHOCTU U

bubmuoreka [JOK

23 HU3MEHYHUBOCTH https://m.edso0.ru/863e862

24 3aKOHOMEPHOCTH HACIIEOBaHUS TPU3HAKOB. bubnmoreka [JOK
MoHOTrHOpUIHOE CKpEIUBaHKE https://m.edso0.ru/863e8878
JurubpunHoe CKpeuuBaHue. 3akoH bubnuorexa [JOK

25
HE3aBHCUMOT'0 HACJICJOBAHNUS IPHU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HACIeI0BaHUE MPU3HAKOB.

JlaGopaTopHas padora Ne 5 «M3yueHue
26 pezyniTaTI())B M(?HOFI/I6pI/I}1HOFO IZ,[I 0.5 Brbmiorexa LIOK
https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEIIUBAHUSA Y IPO30(HUIIBI
Ha TOTOBBIX MHKPOTIPEIIapaTax»

97 I'eneruka nona. HacnenoBanue npu3HaKkoB, bu6mmoreka [IOK
CLETJIEHHBIX C TTOJIOM https://m.eds00.ru/863e8c60
NsmenunBocts. HenacimenctBeHHas
M3MEeHUYHBOCTL. JlaboparopHas padorta Ne 6.

28 Nzyuenune Mozm(bnxainmfﬁoﬁ ’ 0.5 bubmorexa [IOK

https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHUE BApUAIIHOHHOTO
psAlla U BapUallMOHHOW KPUBOW
HacnencrBenHast "3MEHYHUBOCTb.

29 JlaGopaTtopHas pabota Ne 7. «AHanu3 05 bubmuoreka [JOK
MYyTaIHi y Jpo30(HIbI Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHKpOIIpenapaTax»

30 ['eneTnka yeaoBeka Bubmmorexa LIOK

https://m.edso0.ru/863e8d78
PesepBHrlit ypok. O6001IeHHE 10 TEME

31 «HacneacTBeHHOCTh U H3MEHYHBOCTD
OpPraHU3MOB»

32 Cenekuus Kak HayKa M IIpoLiecc bubmorexa HOK

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

33 Meto1bl M JOCTUKEHHUSI CEIEKLIIUU PACTEHUI bu6mmoreka [JOK
Y ’KUBOTHBIX https://m.edsoo.ru/863e9214

34 broTexHonOTHs Kak OTpacib MPOU3BOJICTBA bubmuoreka [JOK



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34



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

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne n/m Tema YpoKka KOHTpOJILHBIe HpaKanecxne I[aTa 06pa30BaTeJ'IbHLIe
Bcero H3y4YeHHus
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUCHUS 1 Bubnuotexa LIOK
https://m.edsoo.ru/863ea20e
9 WcTopus pa3BuTus npeacTaBieHuil 00 1 bubnnorexa [JOK
3BOJIIOLIUH https://m.edso0.ru/863e9570
bubmmoreka [{OK
3 Mukpoor oo 1 https://m.edsoo.ru/863e9cle
[Momynsius Kak >eMEeHTapHast eIMHUIA
4 BHJIa ¥ 3BOtOIMM. JlaBopaTtopHas paboTa 1 05 bubnuoreka [IOK
Ne 1 «CpaBHEeHUE BUIOB 110 https://m.edso0.ru/863e99c6
MOP(}OJIOTHIECKOMY KPUTEPHIO)
5 JIBkyImue cuitbl (3JIEMEHTapHBIC 1 bubmuorexa [JOK
(baKTOpHI) BOIOUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EcrectBennsiit 0TO0p 1 ero GOopMbI 1 https://m.eds0o.ru/863e9ed0
Pe3ynbTathl 3BOIONUN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padoTa 1 05 bubnuorexa [JOK
Ne 2 «Onmcanue npucIocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
opranu3Ma 1 €€ OTHOCUTEIILHOTO
Xapakrepa»
8 HampaBnienus u myTH MaKpOdIBOJIIOIHNH 1 bubmorexa HOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BomONINN 1
10 Hcropus xu3HU Ha 3eMIle U METOBI €€ 1
U3yYEHUS
11 I'unoTe3bl NPOUCXOKACHUS )KU3HU Ha 1 bubnuorexa [IOK



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

3emie

https://m.eds00.ru/863ea5a6

PazButue xu3uu Ha 3emMIie Mo 3pam U

bubmuoreka [JOK

12 nepuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE ATarbl HBOJTIOIUN
ACTUTEIHHOTO M JKUBOTHOT'O MHPA.
13 pHpaKTqucxasl pabora Ne 1 ((I/ISyE)IeHI/Ie 0.5 Bubnuotexa LIOK
9 https://m.edsoo.ru/863ea8bc
HCKOMAEeMBbIX OCTAaTKOB PACTCHHM U
YKUBOTHBIX B KOJIJIEKIIHSIX)
14 CoBpeMeHHas CUCTeMa OPraHUuYEeCKOTO bubnuoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
bubmmoreka [{OK
15 DBOJIIOIHS YeJI0OBEKa (aHTPOTIOTEHE3) https://m.eds00.ru/863eac2c
16 JiBuokymue cuibl (hakTopsl) bubnuoreka [IOK
AHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaJINHU DBOJIIOINH YEJIOBEKA
18 Uenoseueckue pachkl U IPUPOIHBIE bubmuorexa [JOK
aJanTalnuy YeIoBeKa https://m.edsoo.ru/863eaea2
PeseprubIit ypok. O6001IEHNE TIO TEME
19 «Bo3HUKHOBEHUE U pa3BUTHE )KU3HU Ha
3emie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl 00UTaHUS U YKOJIOTHYECKUE bu6mmoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
Abuotndeckue dakTopsl. JJaboparopHas
pabota Ne 3. «Mopdonoruyeckue
29 O0COOCHHOCTH PaCTEHHUI U3 pa3HbIX MECT 05 bubnuoreka [JOK
oburtanus». JlabopaTopnas padora Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusiHuE cBETa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa»
23 buoTtnueckue pakropsl bubnnorexa HOK

https://m.edso0.ru/863eb348



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

DKOJOTUYECKHE XapaKTEPUCTUKH
24 nonymsinuu. [Ipaktuueckast padora Ne 2 1 05
«[ToacU€T MIOTHOCTH NOMYISALUN PA3HBIX
BUJIOB PACTECHUIN
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 1 ﬁggi?l:zzziﬂﬁlg 63eh46a
bubnuorexa [JOK
26 DKOJIOTUYECKHUE CHCTEMBI (3KOCUCTEMBI) 1 httos://m.e dscﬁ).ru 1863ebd6a
21| Oronmmeonue napan. Cacfora 1 bbmorera LIOK
sxocucTem, CyKiecens https://m.edsoo.ru/863eb5fa
28 [TpupoHBIE SKOCHUCTEMBI 1
29 AHTPONOT€HHBIE SKOCUCTEMBI 1
30 buocdepa — riobanbHas sKocucTeMa 1 bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmuorexa [JOK
ouochepsr https://m.edsoo0.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3emiun 1
33 CocyuiecTBOBaHUE TPUPOJIBI U 1 bubnuoreka [JOK
YeI0BeYCCTBA https://m.edsoo.ru/863ebale
34 PesepBHbIil ypok. O6001IEHUE TEMBI 1
«Coo0111ecTBa U IKOJIOTUYECKUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 34 0 95
I[TPOTPAMME



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




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPUAJIBI VIS YAUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






