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MHNOACHUTEJIbHASA 3ATIINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJIX0A0B K (popMupoBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
KoH1enrtyanbHble nosoxkeHnss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COJIEpIKaHMS,
pe3ynbpTaToB 0OydeHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0MmMX HEesIX W MPUHIUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero oobpaszoBanus B Poccuiickoit denepannu, a TakKe MOJOKCHHS O CHepuKe OUO0JIOTHH,
e 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOIBI M OOECIICYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoryilacHO Ha3BaHHBIM TIOJIOKEHUSIM, ONPEEIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét MpeacTaBlIeHUE O LEeNsAX, 00 00Iel cTparerun ooydeHus,
BOCIIMUTAaHUS M pPa3BUTHsI OOy4aromuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 00sA3aTeNbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYpY, pacmpeelieHHe I10
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIEeI0BATEIbHOCTh M3YYCHHS YYeOHOTO MaTepHualia C
YU€TOM MEXIPEJAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTENLHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUaroIXCs.

B mnporpaMme mno OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPeOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHUs B (GOpPMHUPOBAHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOU JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUSI.

B mporpamme no Guosnoruu (10—11 kmaccel, 0a30BbIN ypOBEHB) peaqu30BaH MPUHIIMII
MPEEMCTBEHHOCTH B H3Y4eHUM Ouoyioruu, Onaromaps dYeMy B HEH MPOCMaTpHBAETCs
HaIpPaBJICHHOCTh Ha Pa3BUTHE 3HAHWH, CBSA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MpPE/ICTaBICHU O 370pOBOM 00pa3e >KHM3HU U OepeXHbIM OTHOIIEHHEM K OKpYKarolen
npupoaHoil cpene. Ilosromy Hapsiay ¢ u3ydeHHEM OOIMEOHMOIOTHYECKHUX TEOPHA, a TakKkKe
3HaHWUN O CTPOEHUH >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MpOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHHUIO IOJTYYE€HHBIX
3HAaHWN B IOBCEIHEBHOM KU3HU AJISl PEIlIeHUs MPUKIAIHBIX 3a/1a4, B TOM 4HCIe: TPO(UIaKTUKN
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeNIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIEeH MPUPOJIHON cpene,
aHaJlv3a BJMSHUS XO3AWCTBEHHOM JEATENBHOCTH YEJOBEKa Ha COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJAHON HAMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTBIO 0OECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOH M3 aKTyaJbHBIX 3a/1a4 IIKOJBHOTO OMOJIOrMYECKOT0 00pa3oBaHusl, KOTOpas Mpearoaraet
dbopMupoBaHHe y OOYYaIOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMUPOBAHUE Yy OOydalOUIUXCA MPEICTABICHUNM O HAyYHOW KapTHHE MHpA,
pacmupsieT 1 060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENbHBIX PU3HAKAX — YPOBHEBOM
OpraHM3alliil U HBOJIOLUHU, CO3MAET YCIOBHUS Ui MO3HAHUS 3aKOHOB >KMBOH TMPHUPOIHI,
¢dopmupoBaHus (YHKIIMOHAIBHON I'PaMOTHOCTH, HaBBIKOB 3/I0pOBOro M Oe3omacHoro oOpasa
KHU3HH, SKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

bonpimoe 3HaueHme OHWONOTHS UMEET TaKkKe s PElIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3a]a4 CpeiHero oouero oopa3oBaHus, counaau3anuu odyuatomuxcs. M3yuenue
ouonorun oOecrieunBaer yCIIOBHUS TUIst (hopMupoBaHus WHTEJUIEKTYalbHBIX,
KOMMYHHMKAITMOHHBIX U MH(GOPMAIMOHHBIX HABBIKOB, ICTETUYECKON KYIbTYpBI, CIIOCOOCTBYET
WHTETpalui OMOJIOTMYECKUX 3HAHUN C TPEICTABICHUSMU U3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHH U reorpaduu. Ha3BaHHBIE MMOJIOKEHUS O IPEeTHA3HAYCHUH YIeOHOTO
npeamera  «buosiorus» COCTaBWIM OCHOBY Ul OIpENeNeHUs] MOAXO0J0B K OTOOpY u
CTPYKTYPUPOBAHUIO €T0 COJIEPKaHUs, IPEACTABICHHOr0 B IpOrpaMMe Mo OHOJIOTHH.



OTt60p conepxanus yueOHOTO TIpeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOpPa3HOIO MOAX0/d, B COOTBETCTBUM C KOTOPHIM OOYYaroUIUECs AOJKHBI
OCBOUTH 3HAHMS M YMEHHA, 3HAUYUMBbIC i1 (pOpMUpPOBaHUS OOMIEH KyIbTYpBI, OTPEACISIONINE
aJIeKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpPYKAIOUIeH MpPUPOAHON cpene, BOCTpeOOBaHHBIC B
MMOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTenbHOCTH. Oco00e MECTO B ATOM CHUCTEME 3HAHUI
3aHUMAIOT D3JIEMEHTBHI COJCpPXKAaHMSA, KOTOPbIE CIY)XaT OCHOBOH st  (OPMHPOBAHHUS
MIPEJICTaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTMHE MHpa U LIEHHOCTHBIX
OPHUEHTAIUX JINYHOCTH, CTIOCOOCTBYIOIINX I'yMaHHU3AIMH OMOIOTUYECKOTO 00pa30BaHHUS.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Io OuoJioruu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTAX
KUBOW IPUPOJBI, O €€ YPOBHEBOM OPraHM3allMd M 3BOJIOLMH. B COOTBETCTBMM € 3THM B
CTPYKType yueOHOTro npeamera «bruosiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIe JTUHUU:
«buonorus kak Hayka. MeTo/pl HAy4HOTO NO3HaHUs», «KieTka kak Ouosiorndyeckas CuCTeMay,
«Opranusm kak OmoJsiornyeckas cuctemay, «Cuctema ¥ MHOrooopaszue OpraHM4ecKoro Mupay,
«OBOJIIOLINSL KUBOH MPUPOJBI», « IKOCUCTEMBI U MPUCYLTUE UM 3aKOHOMEPHOCTH.

Hens uzydyenus yuebHOro mnpeamera «buonorus» Ha 06a30BOM ypOBHE — OBJaJIEHUE
0oOyyaroUMMUCS 3HAHUSMU O CTPYKTYpPHO-(DYHKIMOHAJIBHOM OpraHU3allMy >KUBBIX CHCTEM
pPa3HOTO paHra u NMpuoOpeTeHrne YMEHUN MCTIOJIb30BaTh OTH 3HAHUS JIJI TPAMOTHBIX JEHCTBUM B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PENIECHHUS PAa3TUIHBIX )KH3HEHHBIX MMPOOJIEM.

JlocTkeHne 1enu u3ydeHust ydyeOHoro mnpeamera «buonorus»» Ha 0a30BOM YpOBHE
obecnieunBaeTcs pelIeHUEM CIEIYIOIUX 3a/1a4:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAHUH O OHMOJOTMYECKUX TEOpHUAX, YUYCHMSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiax, CIYy)XalluX OCHOBOM Misi (popMHpOBaHUS
MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHMHE MHpa, O METOJaX HAaydHOro ITO3HaHWI,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTHY;

(dbopMupoBaHHe y OOyJarOIIMUXCS IO3HABATEIbHBIX, MHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipollecce aHalIM3a JaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTMM HAYYHBIX B3IJISIZIOB,
WJeN ¥ MOJAXO0/I0B K U3yYEHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OPraHU3aLUK;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmei KyiabTypbl, (YHKIMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIEr0 MUpa >KMBOW MPUPOIBI Ha
OCHOBAHUU 3HAHUI1 U OIIBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

(dbopmupoBaHue y OOy4aroIIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OMOJOTHYECKHX
3HAHUM B MPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa, PAa3BUTUM COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTH MO3HAHMS YEIOBEKOM >KHBOW MPUPOJIBI,
HE00X0IMMOCTH OEpPEeKHOTO OTHOIICHHS K HEeW, COOMIOICHHUS STHUYECKUX HOPM TPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIE0BAHUN;

OCO3HAHHE LIEHHOCTU OMOJOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS SKOJOTHYECKON
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUW U YMEHUN B TMOBCEJAHEBHOW >KWU3HU JJIS OLEHKHU
MOCIIE/ICTBUI CBOEHM JEATENbHOCTH 1O OTHOIIEHUIO K OKpYXarolled cpenae, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBaHME U COOIOAEHUE Mep NMPO(UITAKTUKU 3a00JI€BaHUH .

B cucreme cpennero obuiero oopasoBanusi «buonorus», usydaemas Ha 6a30BOM YpOBHE,
SABIISETCA 00s3aTeIbHBIM Y4Y€OHBIM MPEIMETOM, BXOISIIMM B COCTaB MpPEeIMETHOW oO0mactu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jlns u3ydyeHus 6uosioruu Ha 6a30BOM YpOBHE CpeAHEro oO0Iero oopa3oBaHUS OTBOJUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hezento), B 11 kimacce — 34 yaca (1 yac B Hezenio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHHMYECKUMH WU JPYTUMHU
€CTeCTBEHHBIMH Haykamu, (uiocoduei, 3THKOH, >cTeTHKoi W mpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUY COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MpHUPO bl (HAOIIOAEHNE, IKCIIEPUMEHT, ONIMCAHUE, U3MEPEHHUE,
KJaccu(uKaIys, MOICITMPOBAHNE, CTATUCTUYECKast 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toprpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, [x. Yorcon u ®@. Kpuk.

Tabmuuer u cxemsl: «MeTobl TO3HAHUS KUBOW TPUPOIBI.

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHuEe pa3aUYHBIX METOJOB TpPU HM3YYEHHH
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

Xusble cucrembl (OMOCHCTEMbI) Kak MpeAMET H3ydeHust Ouonoruu. OTIMune KUBBIX
CUCTEM OT HEOPraHU4YEeCKOW MPUPOIBI.

CpoiictBa OumocucteM M HX pa3HoOOpasue. YPOBHU OpraHU3alUUd OHOCHUCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIIMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OUOChEPHBIH.

JdemoHncTpaumnu:

Tabmuiper u cxembl: «OCHOBHbIE TPU3HAKU KU3HU», «YPOBHU OpraHMU3AlMM >KUBOM
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUii COCTAB U CTPOCHUE KJIETKH.

XVUMHYECKUH ~ COCTaB  KJIETKM.  XMMHUYECKME  DJJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHUKpOD3JIEMEHTBI. Boia 1 MUHEpabHbIE BEIIECTBA.

@OyHKIMH BOJBI M MHUHEPAJIbHBIX BEIIECTB B KieTke. llomnepkaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHne 6eaKoB. AMMHOKHUCIOTEI — MOHOMEpHI OenkoB. HezameHnmbie
U 3aMEHMMbIE€ AaMUHOKUCIOTHI. AMUHOKHMCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOH
MOJIEKYJbl (TIepBUYHAs, BTOpPHYHAs, TPETUYHAs M YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE
cBolicTBa 0enKkoB. bronornyeckue GyHKIuM OEITKOB.

®depMmeHThl — OHonoruyeckue karaiauzaropbl. CTpoeHne (epMeHTa: aKTUBHBIM LIEHTD,
cyoctpatHas  crnenuduuHocts. Kodepmentsl. Burtamuubel.  Otamuus  depMmeHTOB  OT
HEOPraHUYECKUX KaTaInu3aToOpOB.

VYraeBojipl: MOHOCaxapupl (II0K03a, pubo3a u JIe30Kkcupubo3a), 1ucaxapuibl (caxaposa,
JaKTO3a) W MoJyiMcaxapuabl (Kpaxmaj, TJMKOTeH, LeJuloi03a). buonorunueckue ¢GyHKIuU
YIJIEBOJIOB.

Jlunuaer:  Tpurauuepuabl, Gochonmunuabl, CcTepoubl. [ 'uapodribHO-ruAPOoPOoOHBIE
cBoiictBa. buonornueckue GyHxuuu nunuaoB. CpaBHEHHE YII€BOJOB, OCIKOB U JMIUAOB KaK
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hyxneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
G yHKIHH.

[uronorna — Hayka o kierke. KierouHas Teopusi — mpuMep B3aMMOJECHCTBUS UAEH U
(akTOB B HAyYHOM MO3HAHUU. METO/IbI U3YUeHHsI KIICTKH.

Knerka kak nenoctHas sxuBas cucrema. OO0Iue Npu3HaKy KJIETOK: 3aMKHYyTas Hapy>KHast
MeMmOpana, mojekynsl JIHK kak reneTrueckuii anmapar, cucteMa CUHTe3a Oeka.



Tumbl  KIETOK: JyKapHOTHYeCKass H mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHS
poKapuoTHueckoit kietku. Kierounas crenka 6akrepuil. CTpoeHHE SyKapUOTUUYECKOU KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KIETOK — KJIETOYHAs CTCHKA, TIMKOKAIUKC, MX (PYHKIIHH.
[Ina3marnueckass memOpana, e€ cBoiictBa W ¢(yHkumu. Llutoruiasma u e€ OpraHoubI.
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, mm3ocomsl. [loryaBToHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IUAacTUbl. [IpoucxoxkaeHne MUTOXOHAPUNA W TUTACTHI.
Buner mactua. HememOpaHHbIe OpraHOUIBI KIETKH: PHOOCOMBI, KIIETOYHBIN IEHTP, IICHTPUOJIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOUIOB KIIETKU. BritoueHus!.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas o00JouKa, KapuoIuiasma,
XPOMATHUH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoncTpaumnu:

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

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX JJEMEHTOB B HEXKUBOM  MIPHUPOJIE»,
«Pacrnpeenenne XUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckas TabaUIa XUMHUUYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJNBI BoJbI», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHne 3yKaprHOTUYECKOM
KIeTKW», «CTpO€HUE KUBOTHOM KIETKW», «CTpOCHHE pPacTUTENbHOW KIETKW», «CTpoeHue
MPOKAPHUOTHYECKON KIETKW», «CTpOEHHUE S/Ipa KIETKW», «YTIEBOABDY, «JIumuasn.

OGopymoBaHue: CBETOBOM MHKPOCKOI, OOOpyJAOBaHHWE ISl MPOBEICHUS HAOJIOJACHHM,
M3MEpEeHUH, HKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IPaKTUYecKue padoThbl:

Jlabopatopnast padotra Ne 1. «l/3ydyeHune KaTaJIMTHYECKOW aKTHBHOCTH (EepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnass padota Ne 2. «M3yueHue CTpoeHHS KJIETOK PACTCHHM, >XMUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpEnapaTax u UX OIMUCaAHHUE).

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTabosu3M. AccuMwisanus (TUTaCTUYECKH OOMeEH) |
TUCCUMMIISALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAaHEHUs BEIECTB U SHEPTUU B IOHUMaHUHU MeTaboIMu3Ma.

Tunber oOMeHa BemiecTB: aBTOTPOGHBIM U TeTepoTpodHbii. Pons depMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TeMHoBas (as3pl ¢oTtocuHTe3a. Peakunu (oTocuHTE3A.
DddexTuBHOCTH PoTOCHHTE3a. 3HAUeHUE (OTOCUHTE3A AJIs XKU3HU Ha 3emiie. BiusHue ycnoBuit
cpensl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3HUpyolue OaKTepuu. 3HAUCHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emuie.

DHepretudyeckuii oOMeH B  KJeTke. PacmiensieHwe  BEIIECTB, BBIJACICHUE U
aKKyMyJTHUPOBAaHHE SHEPTUHU B KJIETKE. DTarbl YHepreTndeckoro oomena. [ mukonus. bpoxkenue u
ero Buabl. KucrmopogHoe OKHUCIEHHME, WIM KIETOYHOE JibixaHue. OKHUCIHUTENbHOE
¢bochopumiposanne. DPPEKTUBHOCT IHEPTETUUECKOTO OOMEHa.

Peakuuu wmatrpuunoro cuHTe3a. [enermdeckas wuHbpopmarus u JIHK. Peammuzanus
reHeTHuYecKoi MHQopMmaluu B KieTke. ['eHeTHuecKuil KoJ U ero CBOMCTBA. TpaHCKpHUIIIHS —
Matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHchasuuu. KoaupoBanue
aMHHOKUCIIOT. Posib pubocoMm B OruocunTe3e Oernka.

Hexnerounsie ¢opmbl >ku3HH — BUpychl. HMcropusi oTkpbiTus BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS U KU3HEHHOTO LKKIa BUpycoB. baktepuodaru. bonesnun



pacTeHuil, )KUBOTHBIX M YEIOBEKa, BhI3bIBAEMbIEC BUpYycaMu. Bupyc nMMmyHoaeduuTa yeaoBeka

(BUY) — BozOymurtens CIIMJla. OOpaTHass TpaHCKpUNIMS, peBepTaza © HHTErpasa.
[MpodunakTrka pacpocTpaHEHUSI BUPYCHBIX 3200 ICBaHHIA.
JdeMoHcTpanum:

[Hoptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxembl: «Tunel  muTadwmsy, «Metaboimsmy,  «MUTOXOHIPHS,
«QHepreruueckuii oomen», «Xmopormiact», «Potocunres», «Ctpoenne JHK», «Crpoenue u
¢byHkumonupoBanue reHay, «CuHTe3 Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Crpoenme wu ku3HeHHBIH 1wmka Bupyca CIIM/la, OGaxrepuodaray,
«Pemmukarnus JTHK».

Ob6opynoBanue: moaenu-ammukauun «Yasoenue IHK u tpanckpunumsy, «buocunres
oenka», «CTpoeHune KIeTKu», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBH/AYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil 1uki, wWiaM KuU3HEHHBIM 1ukn kietkd. WMuTtepdaza m mutos. Ilponeccst,
npotekamomue B uHTepdaze. Pemnmukanus — peaxknus marpuuHoro cunreza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JMIUIOMAHBIM U TAIUIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckne OCHOBBI pa3MHOMXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. [Ipomecchl, mponcxonadimmye Ha pasHbIX
CcTaIusAX MUTO3a. BHONOTHYECKHI CMBICII MHTO3Aa.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecmojioe U mojoBoe. Buael Oecnosioro
Pa3MHOXKEHHUSI: JIeJICeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpO0Opa3zoBaHHeE,
BEre€TaTUBHOE Pa3MHOKEHHUE. VICKYCCTBEHHOE KIOHMPOBAHHME OPraHU3MOB, €r0 3HAYECHHE IJIs
CEJIeKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHNS OT OECIOJIOrO.

Meiio3. Craguum meio3a. IIpoueccel, mpoucxonsimue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIC M 3HAaUEHUE ME03a.

I'amerorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE *kKene3bl:
CEMEHHHUKHU M sSM4HuKU. OOpa3oBaHUE U Pa3BUTHE IMOJIOBBIX KJIETOK — rameT (CepMaTo30uj,
gillleKsiIeTka) — crhepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTpOEHUS SHIEKIETOK U
cnepmaTto3ouaoB. Omronorsopenue. IlapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (dPMOpPUOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHUA Y MO3BOHOYHBIX >KHBOTHBIX: JIpOOJIEHHE, TacTPYJIsIus,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BbI3BIBaTh BPOKJIEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 LIBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH, CTaIuN
pa3BUTHSL

JdemMoHcTpanum:

Tabnuist u cxembl: «DOpMBI pa3MHOKEHUSI OPTAaHU3MOBY, «/[BOHHOE OTIIOOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHHUE pacTeHUil», «JlemeHue KIeTKH
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHbIH LUKI»,
«Permmmukanusa JJHK», «Muros», «Melos», «IIpsmoe u Henmpsmoe pazButhue», «l'ameroreHes y
MJIEKOTIMTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uAbl MIIEKOIMTAIOIIETO»,
«Slitnexnerka muekonurampomero», «KapuoknHe3 B KiIE€TKax KOpellka JyKa», MarHUTHas
Mojienb-anmuKanus «Jlenenue xknerkn», mojens JJHK, Moaens meradazHoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnast padota Ne 3. «HabmogeHne MUTO3a B KIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax».



Jlaboparopuas pabota Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJsib LUTONIOTMM M
SMOPHOJIOTUN B CTAHOBJIICHUH T€HETHKHU. BKIIa] pOCCUUCKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (TUOPUIOJIOTUYECKUM, IMTOI€HETHYECKUH, MOJICKYIISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE OHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUs  IPU3HAKOB, ycTaHOBIeHHble [. Mennenewm.
MonoruOpuaHoe CKperuBaHue. 3aKOH eTMHO00pa3usi THOPUIOB TIEPBOTO MOKOJICHHs. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH pacuierieHus npu3HakoB. [mmore3a umcrtotel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpugHoe CKpelMBaHUE. 3aKOH HE3aBUCHMOITO  HACIEJOBaHUS  IPU3HAKOB.
[{utoreHeTnyeckue OCHOBBI JUTHOPUIAHOTO CKpENIMBAHUS. AHAJIU3UPYIOIIEE CKpEIMBaHUE.
Hcnonp3oBanne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuerieHHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cuenjeHHOMY
HacJe0BaHUIo TeHOB. HapyllieHue clerieHnsi TeHOB B pe3yJibTaTe KPOCCHHTOBEpA.

XpoMOCOMHas TEOPHS HACIEACTBEHHOCTH. | eHeTHYECKHE KapThI.

I'eneTnka nosia. XpoMOCOMHOE OIpENENIeHHE 1M0JIa. AYTOCOMBI U INOJOBBIE XPOMOCOMBI.
['omoramerHele W TeTepoTaMeTHBIC OPraHM3MbI. HaclemoBaHWe NPU3HAKOB, CIEIVICHHBIX C
MOJIOM.

N3menunBoCcTh. Bubl M13MEHUNBOCTH: HEHACIIEICTBEHHAS U HAaCTeACTBEHHas. Ponb cpepl
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XAapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
Bapuanuonssiii psg v BapuanronHas kpuBas. Hopma peakunn npusHaka. KoqmyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(PUKALUNOHHON U3MEHUYHUBOCTH.

HacnenctBenHnasi, uiyM reHoTUNHUYecKas, "3MeHUYUBOCTh. KoMOMHATHUBHAS W3MEHYMBOCTD.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalimoHHas
n3MeHunBOCTh. Kiaccudukauus myranuii: reHHblE, XpOMOCOMHbIE, T'eHOMHBIe. YacTtoTa U
NPUYUHBI MyTaluid. MyrtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIJAOB B HACIICICTBEHHON
n3MenunBocty H. . BaBuiosa.

BuesaepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoseka. Kapuotunm uenoBeka. OCHOBHBIE METOJbl T'€HETUKH YEJIOBEKA:
reHealorTnYeckuii, OJM3HELOBBIM, IUTONCHETUYECKUN, OHOXUMHUYECKHH, MOJEKYISPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpENEJeHUE TIEHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TreHOTUIIMPOBaHUEe, B TOM uucie ¢ nomouipio [IIIP-ananusza. HacnenctBennsie 3a0oJieBaHUA
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIEACTBEHHON MpPeApachoiOKeHHOCTHIO,
XpoMocoMHbIe OosiesHu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMMBI 310poBOrO 00pas3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUCHUS] TeHETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEAMIIMHCKONW TEeHETHKU B
MPEIOTBPAILIEHUH U JICYSHUU TeHETUYECKUX 3a00JIeBaHUI YETIOBEKa.

JdemMoHcTpanum:

Ioptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuisl u cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacuIeIUVIeHUs] M €ro LUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «l{uTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3anMoaeicTBUE ajuIeNIbHBIX I'€HOBY, «I'€HETHYECKUE KapThl PAaCTEHUH, )KUBOTHBIX
u 4yenoBekay, «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIEAOBAHUs, CIEIUIEHHOTO C MOJOMY,
«KapuoTunsl uenoBeka © JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukaimoHHas
M3MEHUUBOCTH», «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpymn KpoBuW», «MyTalMoHHas
W3MEHYUBOCTHY.



O6opynoBanue: MojaeH-ammuinkanuu «MoOHOTHOpHIHOE CKpermmBanue», «HemomHoe
noMuHupoBaHuey, «urnbpugnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jlpo3odmia» (Hopma, myranuu (GopMbl KPUILEB U OKPACKU Tena), Tepoapuit
«I'opox OCEBHOW».

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

Jlaboparopuas padota Ne 5. «M3y4eHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpENIMBaHUs Y APO30(PHUIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas padota Ne 6. «M3yueHne MOAU(PHUKAIIMOHHON M3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PAJa U BApUALIMOHHON KPUBON».

Jlabopatopnass pabGora Ne 7. «AHanm3 wMyrammidi y Jpo30(QWIBI Ha TOTOBBIX
MHKpOIIpenaparax.

[IpaxTnueckas padota Ne 2. «CocTaBiieHrEe U aHATIM3 POJOCIOBHBIX YEIIOBEKa».

Tema 7. Cenexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U Mpoliecc. 3aposkJICHHUE CeNeKIMU U AoMecTukaiusa. Yuenne H. M.
BaBunoBa o 1eHTpax NTPOUCXOXKIECHUS W MHOrooOpasusi KyJabTYpHBIX pacTeHui. LleHTpsl
MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHBIE METOJbI CENeKIMH. MacCOBBI M MHIWBUAYAIbHBIM OTOOPHI B CEJIEKIIMU
pacteHuid U KUBOTHBIX. OTieHKa dKCTepbepa. bIM3KOpOoICTBEHHOE CKpelMBaHUE — WHOPH/IUHT.
Uucras muuua. CkpendBaHWe YHCTHIX JHHWA. ['erepo3uc, wuiaM ruOpuaHas Cuia.
Hepoacteennoe ckpemmuBanue — ayrOpuaudar. OtnanéHHas THOpuUau3amus U €€ YCIeXHu.
HckyccTBEHHBI MyTareHe3 M MOJYYCHHE MOJUIUIONI0B. JIOCTHMKEHHS CENEKIUU pPACTEHUH,
YKUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHonorus kak oOTpacib NPOU3BOJCTBA. ['€HHAs HHXKEHEpHUs. OTambl CO3JaHUS
pekomOunantHor JIHK wm Ttpancrennsix opranm3moB. Kierounas wumxenepus. Kierodnsie
KyJIbTypbl. MUKpPOKJIOHAJIBHOE Pa3MHOXKEHHE pacTeHni. KiloHnpoBaHKe BBICOKOTIPOYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /I. Kapnieuenko, M. @. IBaHOB.

Tabmuipsl u cxembl: kapra «LIeHTpbI HPOUCXOXKIEHUS M MHOTO0Opasus KyJIbTYpPHBIX
pactenuii», «Ilopoasl 1OMamHUX )XKUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHU», «OTnanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. HBanoBay, «llomummonausy, «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHUE U TMEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JOCTIDKEHHUS CEJIeKIMU PACTeHHl M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIOLIMOHHAS OMOJIOTHS.

[IpeanochlIku BO3HMKHOBEHHUS 3BOJIIOIMOHHONW TEOpPUU. DBOJIIOLIUMOHHAsA Teopus U €€
MecTO B OMoJIoTHH. BiusiHME SBOIOIIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTHUU U APYTHX HAYK.

CBuzeTenbCTBAa HBONIONNM. IlaIeOHTOJIOTHYECKHE: IIOCHIEI0BATENLHOCTE  IOSIBJICHUS
BUJIOB B MAJICOHTOJIOTMUECKOH JIeTONuCH, epexoanbie ¢popMmel. buoreorpadudeckue: cxoacTBO
1 paznuuue GayH U GIop MaTePUKOB U OCTPOBOB.

DOMOpPHOTOTUYECKHUEe: CXOJCTBA U PazNUuus SMOPUOHOB DPA3HBIX BUIOB IMMO3BOHOYHBIX.
CpaBHHUTENIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJOTUYHBbIE, PYJMMEHTAPHBIE OpraHbl,



aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOJCTBO MEXaHHW3MOB HACIEACTBEHHOCTH H
OCHOBHBIX METa0OJMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHMS JapBHHU3MA.
JIBIDKyIIME CHJIBI  OBOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE NIpU
OTPaHMUYEHHOCTH PECYpPCOB, HEONpPENCIEHHAs HM3MEHYMBOCTh, 0OOpbOa 3a CyIIECTBOBAHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposotorus. [lomynsius kak equHuIa BUAA U 3BOJIIOLUU.

JBuoxkymue cuibl ((akTopbl) 3BOJIOLMU BHJIOB B mpupoje. MyTalMoHHBIN IpolLecc u
KOMOWHATHBHAsE W3MEHUMBOCTH. [lomyisiiMOHHBIE BOJHBI W Apeid TreHoB. W3omsauus wu
MUTPALIKSL.

EctectBennslii oTOOp — HampaBisiouuil ¢gaxtop sBojioLUU. DOPMBI €CTECTBEHHOIO
oTbopa.

[Iprcnoco6aeHHOCTh OPraHu3MOB Kak pe3yibTar 3Botonuu. [Ipumeps! npucnocoOnenuit
y opranu3mMoB. ApomMop(}o3bl U UaHOAATITAIIUH.

Bun u BupooOpasoBanue. Kputepuum Buma. OcHOBHblE (GOpMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOe.

Maxkpossomtonusi. @opMbl 3BOJIONUU: (GUIETHYECKas, TUBEPreHTHAas, KOHBEPreHTHas,
napamiensHas. HeoOpatumocTs 3Bosmonuu.

[IpoucxoxaeHue  OT  HECHENHAIU3HUPOBAHHBIX  TPEIKOB. [Tporpeccupyromas
crienuaau3anus. AJanTABHAS padalius.
JdemoHncTpaumnu:

[Toptpersr: K. Jlunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekxens, @. Mromiep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuUTHE OpraHMYecKoro wMupa Ha 3emiie», «3apoJbIin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DPopmbl OOpbOBI 32 CYyLIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3We COPTOB pacTeHuit», «MHOTrooOpasue Mopos
YKUBOTHBIX», «[Tomymsiiumy, «MyrannoHHas U3MEHYUBOCTBY, «Apomop¢ho3bD»,
«Mmmoanmanrtanun», «OO0mas nereHepamusy, «JBmxymue cuibsl 3Bomonumn», «Kapra-cxema
Mapuipyra nyremectBus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bunoo0pa3oBanuey», « IKOJIOTHIECKOE BUI00OpA30BAHUE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKPAcKu, HaOOp IUIOA0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJIeNb «OCHOBHBIE
HaIpaBJICHUS BOJIIOLUNY, 00bEMHAs Moieb «CTpOeHHE TOJIOBHOTO MO3ra O3BOHOYHBIXY.

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAHHOCTH HMCKOIAEMBbIX
KUBOTHBIX U pacTeHWi», Mojaens anmmmkanusa «llepekpéct xpoMocom», BiIa)XHbIE Mpenaparsbl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkw», MukpornpemnapaT «/poszoduna» (HOpMma,
MyTanuu GOpMbI KPbUIHEB U OKPACKH Tela).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 1. «CpaBHeHUE BUJIOB 110 MOPGHOIOTUYECKOMY KPUTEPHIO».

Jlaboparopuas pabora Ne 2. «OmucaHue NPUCHOCOONIGHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4yHble TIPEACTaBICHUS O 3apOXKIACHUMU *KU3HU. HayuHble runorte3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOWoreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHUYECKOH sBomonuK. HauanpHble sTanbl Ouonornyeckoit aBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKIETKHU. [lepBhie KIETKU U UX
3BOJIOLUSL. PDOPMHUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.



PasButne xusHum Ha 3emsie mo spaMm u nepuonam. Karapxeil. Apxelickas u
npoteposoiickas dpbl. [laneosolickas 3pa m e€ mepuonabl: KeMOPHICKUH, OpPIOBUKCKUM,
CUJIyPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

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

Kaiino3oiickas spa u €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBbIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiuMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pacTUTENILHOTO W JKMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHil M >KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakKeHue 3BoJIIoLMU. OCHOBHBIE CHCTEMAaTUYECKUE
IPYIIbl OPraHU3MOB.

OBoJoLMs  yeloBeKa. AHTpoOmosoruss Kak Hayka. Pa3BuTue mnpencraBieHHM o
MIPOUCXOXKICHUN YeloBeKa. MeToibl u3ydeHus: anTponorene3a. CxoAcTBa U pa3inyMsl 4eJoBeKa
1 ’KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHE YETOBEKa.

JBuxymue cunbl (paxkTopsl) aHTpomoreHe3a. HacneacTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHNUE OPYAUN TPY/Aa, MBILIUICHUE,
peub.

OcCHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONMUTEKH, YETOBEK yMeIbIi,
UYenosek mnpsmoxondamui, YenoBek HeaHaepranbckuil, YenoBek pasymuHbiil. Haxonxum
HCKOIA€MBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUsS, 00JIaCTh pacrnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAchl: €BPOINEOWHAs (€Bpa3HiicKas), HETpo-
aBcTpajionHas  (9KBaTOpHalibHasl), MOHTOJIOMAHAs  (a3WaTcKo-aMepukaHckas). YepTsl
MIPUCIIOCOOJIEHHOCTH MPEJCTaBUTENIe YENOBEYECKUX pac K YCIOBHSIM CYIIECTBOBAHMUS.
EnunctBO yenoBeueckux pac. Kpurnka pacusma.

JdemoHncTpauuu:

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

Tabmuubl u cxembl: «Bo3nukHoBeHue CoHEYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PactutenbHas knetka», <«KuBoTHas kinerka», «lIpokapuotmueckas kieTkay,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYecKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOECHUS
YelloBeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJOTHYECKHX HaXOJO0K
MPEAKOB COBPEMEHHOIO 4YeloBeKay, «JlpeBHenmme moau», «/peBHue mrogn», «llepBbie
COBPEMEHHBIE JIIAW», «UeloBeuecKre pachbi».

Ob6opynosanue: wmymsbku — «l[Ipoucxoxaenue denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHAepTalblia, KPOMAaHbOHIIA), CIACHKU WJIM HU300pakeHUs KaMEHHBIX OpYAHid
MEePBOOBITHOTO YeJIOBEeKa (KaMHHM-YOMIEPHI, pyOomsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KOJUIeKUIHUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble H IPaKTUYecKue padoThbi:

[Ipaktuueckas padorta Ne 1. «M3ydeHne UCKOMAaEMbIX OCTaTKOB PACTEHUHN U KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcusi « IBOJIOIUS OPraHUYecKoro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAyYHBIA HIIN
KpaeBequeCKUil My3eil).

Tema 3. OpranusMsbl M OKpPYKaloIas cpeaa.

OKkojorusi Kak Hayka. 3ajadyd M pasfesbl  dKOJOTMH. MeToapl 3KOJOTHYECKHX
UCCIIEI0OBaHUI. DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKa.

Cpensl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3/YyIIHas,  IOYBEHHasd,
BHYTPHUOPraHU3MEHHAS.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHbIE. JlelicTBHE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOphl:  CBET, TeMIeparypa, BIAKHOCTb.  DOTONEpUOIU3M.
[TpucnocobaeHns opranu3MoB K JISHCTBUIO aOMOTUYECKUX (PaKTOpOB. buojornueckie puTMBl.



buotndeckne daktopbl. Buapl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPCHIIHUS,
XAITHAYECTBO, CMMOMO3 1 ero ¢opmsl. [lapazutusm, Koomeparus, MyTyaan3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aUMO/ICHCTBUI 17151 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU Nomyasauud. OCHOBHBIE IIOKA3aTeN IOIYJISLUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXIAAEMOCTb, CMEpPTHOCTb, NPUPOCT, Murpanus. [uHamuxa
YHCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[optpetsr: A. 'ymbonpar, K. @. Pynee, 3. ['ekkens.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30HbI 3eMin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzm», «llomymsiuun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJISILIUU
uHpy3opuu-Tydenbkn», «llumessie nenm».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

JlabopaTtopHnast padota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTEHHUM U3 PA3HBIX MECT
oOUTaHU».

JlaboparopHas padota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacu€r mIOTHOCTH MOMYJSALNA pa3HBIX BUIOB PACTCHHI.

Tema 4. CoolmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuwoneHo3.  CTpykTypbl — OuOlleHO3a:  BHUIOBAsd,
MIPOCTPaHCTBEHHAsd, Tpodudeckas (muuienas). Bunpi-nomunanTel. CB31M B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3kocucreMe U OHOreOlEHO3E.
OyYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, pPEIYLIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B sKocucTeMe. Tpoduyeckue (MUIIEBbIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNH 3KOCUCTEMBI: OHoOMacca,
MPOIYKIHS. DKOJOTUYECKHE MHpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OuomMaccel. CBolicTBa
9KOCUCTEM: YCTOMYMBOCTb, caMoperynsauus, pazsutue. Cykueccus.

[IpupoaHbie 3KOCHUCTEMBI. JKOCHUCTEMBI 03€p W pEK. DKOCHCTEMa XBOWHOIO WU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroiunBocTu 3kocucteM. CoxpaHeHue OMOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuanackoro o ouochepe. I'panuripl, coctaB U CTpykrypa Ouocdepsr.
Kupoe BemectBo u ero (ynkuun. OcoOeHHOCTH OHOc]epbl Kak TIIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B buocdepe.

KpyroBopoTsl BemecTB M OHOTEOXMMHUYECKHE IHMKIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OUOChepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTporioreHHsle u3MeHeHus B ouocgepe. ['modaapHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiectBoBanue IpUpoibl U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak OCHOBA
ycroiunBoctu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOJAHBIMU PECypcamMH U UX
ucrnojib3oBanue. JlocTikeHus: GMOJI0TMU U OXpaHa IPUPOIbI.

JdeMoncTpanum:

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

Tabmuuer u cxemsl: «Ilumesble nenn», «buoneHo3: coctaB U CTpykTypay, «lIpupoaHsie
coobuiectBa», «llemn mnuTaHus», «OKojorHueckas mnupamuga», «buocdepa u yenosex»,
«JKOCHCTEMA IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMA XBOWHOro Jieca», «buoneHos
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOTrEHHbIE BO3ACHUCTBHUA Ha IPUPOLYY,
«BaxkHeilme MCTOYHMKHM 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHeMIas
cocrasistonas ouocheps», «PakTopsl Aerpagannu no4By, «I[lapHukoBeIi d3pdexT», «DakTopbl
PalMoaKTUBHOTO 3arpsi3HeHus Onocdeprl», «O0mmas cTpykTypa Ouocheps», «Pacnpocrpanenue



KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Onochepbl», «KpyroBopoT yriepoma B O6uocdepey,
«KpyroBopot a3zoTa B Ipupoae».

ObopynoBanue: MO/I€b-alIUINKaLUs «Tunuunele OMOIIEHO3BI», repbapuii
«PacturenbHple  coolmiecTBa», Kowlekuuu — «buomeno3», «Bpemutenn — BakHEHIIUX
CEeNIbCKOXO3SUCTBEHHBIX KYJABTYp», TepOapuM M KOJUIGKIMM PACTCHHH M  >KUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIlaM 0JHOro Bujaa, KpacHas kHura Poccuiickoin
®denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.



I[NTAHMPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMEI 110 BUOJIOI'MU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpeHEero oomero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs Npeamera «bHOJIOrus» BbIIEIEHBI
CIIEAYIOIINE COCTABIIAIONINAE: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACICHUIO,
HaJIM4YueEe M™MOTHUBAIIUN K 06yqu1/I}0 6I/IOJ'IOFI/II/I, OCJICHAINIPAaBJICHHOC PAa3BUTUC BHYTPCHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEit ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MpUCyHIUMHU CHUCTEMC
OMOJIOTUUECKOTO 00pa30BaHMs, HaJUYHE HKOJIOTHYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCETA «bunonorua» JOCTUTAKOTCA B C€OAUHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIBHOCTH B COOTBCTCTBHU C TPpaJUIIHOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMIPHUHATBIMU B
oOmIecTBe TpaBWJIAaMH W HOPMaMH ITOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHefI mOo3MHKU JIUYHOCTH, IMAaTpUOTU3MA,
YBaXXE€HUA K 3aKOHY U IIPAaBOIIOPANKY, YEIOBEKY TpyZa M CTaplIeMy IOKOJIEHHUIO, B3aMMHOIO
yBaXEHHs, OEpEeKHOT0  OTHOIIEHHWS K  KyJAbTYpHOMY  HACIE€OUI0 U TpaJulUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKAOUIEH cpefie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMS yueOHOTrOo npenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH O0YYalONIUXCsl PyKOBOICTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAAMIIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONbITA JESTENbHOCTH B IPOILIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOro BOCIMTAHUS:

chOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydaromierocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIHMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MM03HABATEbHBIX 33/1a4, BHITIOJHEHUH OUOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIMIO [0 OTHOIIEGHHUIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBATb B CBOUX JCUCTBUAX HEOOXOJAUMOCTh  KOHCTPYKTUBHOT'O
B3aUMO/ICHCTBUS JIOJIEH ¢ pa3HbIMHU YOEXKACHUSAMHU, KYIbTYPHBIMHU LIEHHOCTSIMH U COLMATbHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXXUTEIBHOTO OTHOILIEHHS K MHEHHIO
OTITMIOHEHTOB MPHU 00CYXIEHUU CIIOPHBIX BOMIPOCOB OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOMN M BOJOHTEPCKON NEeSITENbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTH POCCHICKON TP TaHCKOW MICHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH mepen PoamHO#, ropaocTu 3a cBOM Kpail, CBOIO
Ponuny, cBOM SI3BIK U KyJIBTYpPY, MPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;



IIEHHOCTHOE OTHOLIECHWE K IIPUPOJHOMY HACIECIUI0 U [aMITHUKAM IIPUPOJIEL,
JNOCTHKEeHHUSM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

COCOOHOCTh OIICHMBATh BKJIAJ POCCHUHCKMX YYEHBIX B CTAHOBJICHHE M DPa3BUTHE
61/IOJ'IOFI/II/I, IIOHUMAaHUA 3HAYCHU A 61/IOHOFI/II/I B ITIO3HAHWH 3aKOHOB IPUPOJbI, B JXKU3HHU YCIIOBCKA U
COBPEMEHHOT0 00IIeCTBA;

I/II[eﬁHafl y6e)KZIéHHOCTI), TFOTOBHOCTD K CIIYKCHHIO U 3allIUTC OTC‘IGCTB&, OTBCTCTBCHHOCTH
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIOCOOHOCTh OLIEHUBATh CHTYallMI0 W MPHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBCHHBLIC HOPMBI 1 ICHHOCTH,

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETo;

OTBETCTBEHHOE OTHOIICHHWE K CBOWM pPOJHUTENSM, CO3/JaHUI0 CEeMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA HGHHOCTGI\/'I CeMENHON XKU3HU B COOTBETCTBUU C TpaauuusaAMU HapOOd0B
Poccuu;

4) 3CTeTHYEeCKOr0 BOCIUTAHHUS:

OCTETUYCCKOC OTHOIICHHUE K MHPY, BKIIIOYass 3CTECTUKY 6I)ITa, HAay4YHOI'O U TCXHHYCCKOI'O
TBOpPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHUH;

IIOHUMAHUEC OMOIIUOHAJIIBHOTO BOSJIefICTBHH JKUBOU IprUpoOabI 1 eé OCHHOCTH;,

TOTOBHOCTb K CaMOBBIPAXCHHWIO B PA3HBIX BHJAaX HMCKYCCTBA, CTPEMIICHUC IIPOSABJIATH
KadecTBa TBOPUYECKOH JIMIHOCTH;

5) ¢usuyeckoro BOCHHMTAHHUS, (POPMHMPOBAHUA  KYJbTYPbl 310POBbSI M
IMOLMOHAJIBLHOTO (JIaroNnoIy4us:

MMOHMMAaHHE U peau3aliys 3J0pOBOro u 0e30MmacHoro oopasza Xu3HU (3I0POBOE MUTAHUE,
coOIoiecHHe TUTHEeHUYECKUX MPaBWJI M HOPM, COaTaHCUPOBAHHBIN PEKUM 3aHSATHH M OTIbIXA,
perynspHasi (¢u3nyeckas aKTHUBHOCTb), OEpeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI HWHAMBUAYAJbHOTO M KOJUIEKTUBHOTO 0O€301acHOro
MOBE/ICHUS B CUTYalUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOIrOJs,
HAapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

TFOTOBHOCTH K aKTUBHOM JIESTEIbHOCTH TEXHOJIOTMUYECKOM U COI[MAIbHOM HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NeSITeNbHOCTD;

HMHTEpEC K pa3jMyHbIM cdepaM MNpoQeccCHOHANBHON AESITeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oynyiieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BAaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0JIOrH4YecKOro BOCIIUTAHMA:

9KOJIOTHYECKHU IIesIeco00pa3HOoe OTHOIIEHUE K MPUpPOJe KaKk MCTOUHUKY KH3HHU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyIbTYphl: MPHOOpETEHHE OMbITA TIAHUPOBAHUS
MOCTYIIKOB U OLIEHKH WX BO3MO>KHBIX ITOCIIEACTBUI [T OKpYyKarolel cpebl;

0CO3HaHME ITI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U IMyTel UX pelieHus;

CMOCOOHOCTh MCIIOJIb30BaTh MPHOOpETaeMble PU U3YYECHUH OMOJIOTMU 3HAHUS U yMEHHS
IpU PEUIeHUU MpOoOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM MPUPOIONONIB30BaHUEM (COOMIOAEHNE
MpaBWJI TIOBEICHUS B TPUPOJE, HANIPABIEHHBIX HAa COXPaHEHHWE PAaBHOBECHUS B JKOCHUCTEMaAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH INPUPOJHOM Ccpene,
yYMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4YU€ Pa3BUTOIO SKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
NESTEIbHOCTH  DKOJOTMYECKOW  HANpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HMMH B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM IpPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUST HayKM M  OOILIECTBEHHOM IpPAaKTUKH, OCHOBAHHOIO Ha JHallore KYJBTYp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIHUKYIHTYPHOM MHUPE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXAY JIFOJIbMU U MTO3HAHUS MUPA;

MOHMMaHue crenu(uKku OUOJIOTUM KaK HAayKd, OCO3HaHHSA €€ pojau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUs 00 OKpY>KaIoLIEM
MHpE KaK O €AWHCTBE TMpPUPOJIbI, 4YeIOBEKa M O0O0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN U PEeIIeHUH IPOoOJIeM COXpaHEHUs! IPUPOIHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTHU OMOJIOTHM Ul COBPEMEHHOW IMBWIIM3AIMU: OOecredeHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHble MpobieMbl pa3BUTHSL YEJIOBEUECTBA, MOKCKA MyTe BBIX0Ja U3 TI00aTbHBIX
AKOJIOTMUECKUX Npo0sieM U o0ecreueHus nepexoia K ycToH4MBOMY Pa3BUTHUIO, pAllUOHATBLHOMY
WCIOJIb30BAHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTMYECKUX 3HAHUU B LIEJSAX MOBBIIIEHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, KaK COCTABHOM 4YacTH (PYyHKIIMOHAJIBHOM
TPAaMOTHOCTH OOy4JaroImuXxcs, popMHUPYyEeMO TPY U3YICHUH OHOJIOTHH;

MIOHMMAaHHUE CYIIHOCTH METOAOB IIO3HAHUSA, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCMOJIb30BaTh IOJy4aeMble 3HAHUS [UId aHajau3a U OOBSICHEHUS SABICHUN
OKpYXXAIOILEr0 MHMpa M HPOMCXOJAIUX B HEM HM3MEHEHUH, yMEHHE J[enaTh OOOCHOBAaHHbIE
3aKJIIOYEHUS HAa OCHOBE HAy4HbIX (PAaKTOB M MMEIOUIMXCS JAHHBIX C ILENbI0 IOJY4EHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIHO HCHOJb30BaTh OMOJIOTMYECKME 3HAHUSA JJIS pelIeHUs
Ipo0JieM B peasibHbIX AKU3HEHHBIX CUTYaIUsX;

OCO3HAHHE LICHHOCTH HAyYHOU JEATECIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY IIOJIyY€HHIO HOBBIX 3HaHMM 1O OHMOJOTMH B COOTBETCTBHM C >KM3HEHHBIMHU
MMOTPEOHOCTSMH.

METAIIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHUSA y4eOHOro mpeamera «buoNOrHs» BKIIOYAIOT:
3HaYuMbIe JUId  (POpMHpOBAHHS MHMPOBO33PEHHS OOYYAIOIIMXCA  MEXAUCHUIIIMHAPHBIC
(MexmpeIMeTHBIE) OOIIEHAYYHBIE TTOHATHS, OTPAXKAOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu UKy MEeTOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CUCTeMa, HAay4yHBIM (HaKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEpPHOCTh, 3aKOH,
TeopHusl, UCCIeJOBaHUe, HAOIIOJCHNE, M3MEPEHUE, DKCIIEPUMEHT W JPYTUX), YHHBEpCaIbHbIC
yueOHbIe JecTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC, PETYISITUBHBIC), 00ECIIEUNBAOIINE
dbopmupoBanre (YHKIHOHAIBHONW TPAMOTHOCTH M COIIMANBHOW KOMIIETEHIIMU OOYydarolIuxcs,
COCOOHOCTh oOyyaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHBIE HCWCTBHS B IO3HABATEIHHOU U
COI[MAIbHOM MPAKTHUKE.



MertanpeaMeTHble pe3yabTaThl OCBOSHHS MPOrpaMMBbl CpenHero oOmero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBePCAJIBbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a30oBbIe JJOTHYECKHE TEHCTBUS:

CaMOCTOSATENIbHO (OPMYIIUPOBATh U AaKTYyaJH3UPOBATH MPOOIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BAaTh IMPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBILIIEHHUS (aHaIu3a,
CUHTE3a, CpaBHEHWs, KiaccH(PHKAIMK, O000OIIEHUs), PACKPBIBATH CMBICI OHOJIOTHYCCKHX
MOHATHUH (BBIAEIATh UX XapaKTEPHbIE PU3HAKH, YCTAHABIUBATh CBSA3H C APYTUMU NOHATUIMHU);

ONPENENATh LEIN JEATEIbHOCTH, 3aJaBasl NapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHUTD PE3YJIbTAThI ACSITEILHOCTH C IIOCTABJICHHBIMU LIEJIAMU;

HCIO0JIb30BAaTh OHMOJOTMYECKUE MOHATHUS JUIsl OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPO/IBI;

CTPOUTH JIOTUYECKUE pACCYyXACHMs (MHIYKTUBHBIEC, JAECIyKTUBHBIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTUBOPEUUS B PacCCMAaTPUBAEMBIX SIBICHUSAX, (HOPMYIUPOBAThH
BBIBOJIbI M 3aKJIFOUEHUS;

MIPUMEHATh CXEMHO-MOJIEIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIIIEHUH B W3Y4aeMBIX OWOJOTHYECKHX OOBEKTaX, a TAaKXKe MPOTHBOPEUMU PA3HOTO PO/Ia,
BBISIBJIEHHBIX B Pa3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PELIeHus MPoOIeMbl ¢ YIETOM aHaIU3a UMEIOLINUXCS MaTepUaIbHBIX
1 HeMaTepuaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHMBATH COOTBETCTBHUE PE3yJIbTAaTOB IEJISIM,
OIICHUBATh PUCKH MOCIEICTBUN AEITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPA0OTy B YCIOBHUSX PEAIbHOIO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIIEN0BATEIbCKIE T1eHCTBHS:

BJIaJIETh HABBIKAMHU Y4EOHO-HCCIIEIOBATENbCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMH
paszpelieHus npooaeM, COCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJOB
pElIeHUs MPAKTUYECKHUX 3a/]a4, IPUMEHEHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHbIE BUABI JEATEILHOCTH 10 IMOJIyYEHUIO HOBOTO 3HAHHUS, €ro
UHTEpPIIpETAINH, MPEOoOPa30BAHUI0 U MPUMEHEHHIO B Y4EOHBIX CUTYyalUsiX, B TOM 4YHCIE IpH
CO3JaHUU YYEOHBIX U COLHAIIbHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATUSMH U METO/IaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Ja4yd B 00pa30BATENIbHOUN NESATENBHOCTH U
KU3HEHHBIX CUTYyaIlHsX;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJM3UpPOBATh 3aJady, BBIIBUTATb
runore’y e€ pelieHus, HaxXOOUTh AapryMEHThl JUIS JI0Ka3aTelbCTBA CBOMX YTBEPIKICHUH,
3a/laBaTh MapaMeTpbl U KPUTEPUH PELICHHUS,

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE pEHICHHUS 3aJa4dl pPe3ylbTaThl, KPUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYILIECTBIIATh II€JICHANPABIECHHBIN MOMCK IMEPEHOCa CPEICTB U CIIOCOOOB JECHUCTBUS B
poheccHOHANBHYIO Cpeay;

yMeTh TEepeHOCUTh 3HaHMA B  I[IO3HABATENBbHYIO M  MPAKTUYECKYl0  00JacTu
KU3HEJEATEIBHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEHM, NIpeajgararb OpPUTHMHANbHBbIE MOAXOAbl M PEILIEHHUS, CTABUTh
npoOseMBbl U 3a/1auu, IOIYCKAIOIUE aJbTePHATUBHBIEC PELICHHUS.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHUKAX HMH(poOpMalmu (TeKcTe ydyeOHOTo mocoOwus,
HAYYHO-TIOMYJISIPHOW JIUTEpaType, OMOJIOTHYECKUX CIOBApSIX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0azax naHHBIX, B VHTepHeTe), aHAIM3UPOBaTh HH(POPMALMUIO PA3NIUYHBIX BHIOB U (HopMm
MPEJCTaBICHNS, KPUTUYECKU OLIEHUBATH €€ JJ0CTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMynupoBaTh 3ampochl U NPUMEHATH pPa3IUYHBIE METOABlI NPH TOHCKE M O0TOOpe
ononornyeckoit napopMaIu, He0OXOIMMOH /ISl BHITIOJTHEHUS YIeOHBIX 3a1a4;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUA HH(POPMATUOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATH KYJIbTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY TPEACTABICHUS OHOJIOTUYECKON
nHpopManuu (CXeMbl, rpaduKu, TUarpaMMbl, TaOJIHIbI, PUCYHKU U IPYTOE);

HCIOJIb30BAaTh HAYYHBIN SI3bIK B KadeCTBE CpeACTBa IpH paboTe ¢ OMOJOrM4ecKon
nHboOpManMei: TPUMEHITh XUMHUYECKUE, (PU3MUECKHEe W MAaTEMaTHYECKHE 3HAKH M CHMBOJIBI,
dbopmyrbl, abOpeBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W TMpPeoOpa30BhIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJIQJIETh HAaBBIKAMHM DPACMO3HABAHMUSA M 3allUTHl WHGOpMAWH, HWHOOPMAITMOHHON
0€30MacCHOCTH JIUYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BceX cepax >KM3HH, aKTHBHO y4acTBOBATh B JTHAJIOTE
WIH JHUCKYCCHU TI0 CYIIECTBY OOCYXITaeMoi TeMbl (YMEHHE 3a/1laBaTh BOIPOCHI, BBHICKA3bIBATh
CYXKIIEHVsI OTHOCHUTEJBHO BBITIOJHEHUS TMpeIiaraéMoi 3aJa4yd, YYUTHIBaTh HWHTEPECH U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYACTHUKOB JHUAIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOIMICHMS, TOHMUMATh 3HAUYEHHE COIMAIHHBIX
3HAKOB, IPEANOCHUIOK BO3HUKHOBEHUS! KOH(PIUKTHBIX CUTYAlUH, YMETh CMATYaTh KOH(DIMKTHI U
BECTH N1€PETOBOPHI;

BIIAJIETh PA3JIMYHBIMU CHIOCO0aMM OOILEHUS M B3aUMOJEHCTBHS, MOHUMATh HAMEPEHUS
APYruX JIOJeH, NPOsIBIATh YBRXKUTEIBHOE OTHOIIEHUE K COOECEHUKY M B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHMsI C HCIOJIb30BAHHEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHAasl 1eSITeIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIYyalbHON pabOThHl IpU
peleHn 61oIoruyeckoi npooiaeMbl, 000CHOBBIBATh HEOOXOJUMOCTh IPUMEHEHMS I'PYIIIOBBIX
(GbopM B3aUMOAEHCTBUS NPH pellIeHNH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUH ¢ yd4éTOM OOIIMX MHTEPECOB U
BO3MO’KHOCTEH Ka)KJ0ro 4ileHa KOJUIEKTHUBA;

IPUHUMATh LEJIW COBMECTHOM JeSTEIbHOCTH, OPraHU30BBIBATH U KOOPAMHHMPOBATH
JNEUCTBUSA M0 €€ NOCTMIKEHMIO: COCTAaBIIAThH IUIAH JEHUCTBUHM, PACIPENENATh POIU C YyYETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOEr0 BKJAJa U KaKJOr'0 Y4aCTHMKA KOMaHJbl B OOLIUI pe3yiabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularatb HOBBbIE NPOEKTHI, OLEHHBATh MJEH C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IMO3UTHBHOE CTPAaTETMUYECKOE TIOBEJCHHE B Pa3IMYHBIX CHUTYalUsX,
IPOSIBJISTH TBOPUECTBO U BOOOpakeHHUE, ObITh HHUIIMATUBHBIM.

OBiiaieHNe YHHBEPCATbHBIMU PeryJsiTHBHBIMH e CTBUAMU:

1) camoopranu3amus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM U HX pELUIeHHS B
KU3HEHHBIX M YYEOHBIX CUTYaIUsX;



BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 1I€JI€BBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAaX II0 OTHOLICHHUIO K >KMBOM IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYXKAIOIIHUX;

CaMOCTOSITEIIbHO OCYIIECTBIISITh MO3HABATENBHYIO JAEATEIBHOCTD, BBISBIATH HPOOIEMBI,
CTaBUTh W (OPMYIHUPOBATH COOCTBEHHBIC 3aJa4dl B 0Opa30BaTEIIbLHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOJIEMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO NpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHMUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOW 3PYTUIIMHN B pa3HBIX 001aCTAX
3HAHMUH, TOCTOSHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JESTEIILHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaKk OCO3HAHUS COBEPIIAEMbIX JEeHCTBUN
Y MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCun
JUIS OLIEHKU CUTYaIlH, BBIOOpA BEPHOTO pELICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDh PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB AECATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

IIPUHUMATh ce0s, IOHUMas CBOM HEOCTATKH U IOCTOMHCTBA,;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATECIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYroro 4eJIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

IIpenmetHbie pe3ynbraThl ocBoeHUs nporpammbl COO no Ouosioruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT creruduueckue Uit yaeOHoro npeamera «buosorus» HaydHble 3HaHHS, YMEHUS U
crnocoObl JeMCTBUH 10 OCBOCHMIO, HHTEpHpETalMd W HpeoOpa3oBaHUIO 3HAHWM, BUIbI
NEeATEIbHOCTH 0 IOJYYEHUI0 HOBOTO 3HAHMS M INPUMEHEHUIO 3HAHWUN B Pa3IMYHBIX Y4EOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHbIX C Ouosorueil. B
IIporpamMme IpeMeTHbIE Pe3yJbTaThl IPEACTaBIEHBI 110 roJjaM 00ydeHuUs.

[IpenmeTHble pe3yabTaThl OCcBOeHHsI ydyeOHOro mnpenmera «buosorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUM O MECT€ W POJIM OUOJOIMH B CHUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOI'0 MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOS)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YeJIOBeKa JUIsl pelleH sl dKU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COJAEp’KaHHE OMOJIOTMYECKMX TEPMHHOB M MOHATUH: JKU3HB, KIIETKA,
opraHusM, Merabonu3M (oOMeH BEIeCTB M  MpEBpalleHue DSHEPruu), TIoMeocTa3
(camoperynsinusi), ypOBHEBas  OpraHu3alUsl JKUBBIX  CHUCTEM, CaMOBOCIIPOM3BEJECHUE
(penpoaykuus), HACIEACTBEHHOCTb, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHE Wu3jiaraTb OHOJOrMYECKHE TeOopuHu (KJIETOYHas, XpOMOCOMHas, MYyTallMOHHas,
LEHTpaJIbHas J0TMa MOJIEKYyIsspHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yueHus (0 eHTpax MHOTooOpa3usi U MPOUCXOKICHUS KyIbTYpHbIX pacTeHuit H. U.
BaBuioBa), onpeaensiTh rpaHUIbI UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMH: HAOIIOJEHUE W ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHHUH, OpraHM3alus W MpOBEACHUE OHOJOTHYECKOTO



OKCIIEPUMEHTA, BBIJIBI)KCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEIyEeMbIMU
BEITMYMHAMH, OOBSICHCHHE TMOJNyYEHHBIX PE3YJIbTaTOB, WCIIOIH30BAHHBIX HAyYHBIX TOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHUE JeTIaTh BBIBOJIBI HA OCHOBAHHH MMOJIYYCHHBIX PE3YyIbTATOB;

YMEHHE BBIJICISITH CYIICCTBCHHBIC MPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT M DYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOCHHOCTH TIPOIIECCOB: OOMEHA BEIIECTB U
MPEBPAIIEHUST SHEPTUU B KJIETKE, (POTOCHHTE3a, TUIACTHYECKOTO M DHEPreTHYECKOro O0OMEHa,
XeMOCHHTE3a, MUTO3a, MEW03a, OIUIOJOTBOPEHUS, Pa3MHOKCHHS, WHIUBUIYAILHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE TIPUMECHSThH IMMOJTYYCHHBIC 3HAHUS JUIS OOBSCHEHHUS OMOJIOTHYECKHX IMPOIIECCOB U
SIBJICHUU, JJIs1 IPUHSTHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C [EIbIO 00SCTICUeHUs
0€30MaCHOCTH CBOETO 3JI0POBbSI M 3I0POBBS OKPYKAIOUIMX JIIOJCH, COONIONCHHS HOPM
IPaMOTHOTO TOBEJCHHSI B OKpYKAMOIIEH MPUPOIHON Cpelle, NMOHWMAaHHE HEOoOXO0TUMOCTH
WCIOJIb30BAHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIOTHMH W OMOTEXHOJOTHH JIS PAalMOHAILHOTO
MIPUPO,/IOTIOJIE30BAHNS;

YMEHHE peliaTh »JJIEeMEHTApHBbIE TEeHETHYEeCKHE 3aJadyl Ha MOHO- W JUTHOPHIHOE
CKpeIMBaHKE, CIETUICHHOE HACIIEJIOBAHUE, COCTABIISTH CXEMbl MOHOTHOPUIHOTO CKpPEIIMBAHUS
JUTS TIpEJICKa3aHus HACIeA0BAHUS ITPU3HAKOB Yy OPraHU3MOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKkue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECCKH OICHHBATh W WHTEPIPETUPOBATH HH(POPMAIHMIO OHOJOTHISCKOTO
COJICpP’KaHUs, BKITFOYAIONIYIO TICEBJIOHAYYHBIC 3HAHHUS W3 PA3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOW MH(OPMAIHH, HAyIHO-TIOMY/ISIPHBIE MaTEPHAIIbI), STHUYCCKHE ACIIEKTHI COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/JaBaTh COOCTBEHHBIE IIMCBMEHHBIE M YCTHBIC COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS ydeOHOTO mpeamera «buonorus» 6 11 kKnacce
JOJI’KHBI OTPAXKATh:

cOpMUPOBAHHOCTh 3HAHUII O MECT€ M POJM OMOJIOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIA/Ie POCCHICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, PyHKIIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKPbIBATh COAEpKaHHE OMOJOTUUECKUX TEPMHUHOB U MOHATUINA: BUJI, TOMYJISIUS,
reHoOH, SBOJIONHMS, JBWXKYIIHE CHIBl ((aKTOphl) DBOJIIOIUH, MPHCTIOCOOJICHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, OSKOJOTHMYECKUe (aKTOpbl, HKOCHCTEMA, MPOJAYLIECHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeMH MUTaHUs, SKOJOrHUecKas mupamMuia, OuoreoreHos, ouocdepa;

yMEHHME H3/1araTh Ouosioruueckue teopuu (dBoiounonHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs SBOJIIOIHHU ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/abIiieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHud u mytei sBomtonuu A. H. CeBeproBa, yueHus o
6uoctepe B. U. BepHaackoro), onpenensiTh rpaHULlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IMIPOLIECCOB U SIBICHUH, OpraHM3alisi W TMPOBEACHHE OHUOJIOTUYECKOTO
OKCMEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BETUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX pPE3ylIbTaTOB, HCIOJIL30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPHii U 32aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU TOJTYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTAThH CYIIECTBEHHBIE MPU3HAKU CTPOCHHUST OMOJIOTHUYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIIAKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIIEHO30B U JKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000Pa30BaHUs, MPUCTIOCOOICHHOCTH OPTaHU3MOB, JIEHCTBUS HKOJOTHUYECKUX (PAKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB M MOTOKA YHEPTHU B KOCHUCTEMAaX, AaHTPOIIOT€HHBIX U3MEHEHUN



B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OHMOTCOXMMHUYECKUX IMKIOB B
ouochepe;

yMEHUE MPUMEHSATH MOJTy4YeHHBIC 3HAHUS 11 OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHON )KU3HHU C IIEIIbI0 00ECTIeYeHNUs
0€30IMIaCHOCTH CBOETO 3JI0POBbS U 3J0POBBSl OKPYKAIOUIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TMOBEJCHUSI B OKpPYXKAIOLIEH MPUPOAHOM Cpele, NOHMMaHUE HEoOXO0IUMOCTU
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOI Oonosoruu JUIs paloHaIbHOIO
MIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJIOTMYECKHE 3a7ayd, COCTaBIATh CXEMBbl IEepeHoca
BELIECTB U HEPIUu B IKOcHCcTeMax (LENH MUTaHUs);

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa IPU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHME KPUTHYECKHU OILICHHBATh W WHTEPIPETUPOBATH HMH(POpPMALHMIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOW MH(pOpPMALMK, HAYYHO-TIOMYJISPHBIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATbHBIC
9KOJIOTMYECKHE MPoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE TIHChMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Koutpoaehbie | Ipakruteckue o0pa3oBaTtejibHbIE
padoTsbI padoThI pecypebi
1 | Bronorn xax Hayxa 2 05 | htioo/im edsoo.ru/Tf1c292
2 JKuBbie cuCcTeMBI U UX OpraHu3aIus 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB M CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
bubmnoreka IJOK
4 FKHM3HEAEATENHHOCTS KICTKH 6 https://m.edsg).ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOIMHU https://m.edsoo.ru/7f41c292
8 PezepBHoe Bpems 1 bubmmotexa [IOK
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

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM udposbie
Ne n/m NpOrpaMMEI pasi Beero Konrpoabubie | IIpakTuyeckue E)I;p(g:m ar e.])Il)HI)I e
padoTsbI padoThI pecypesI
1 DBOJIFOIIMOHHAS OMOJIOT U 9 1 Eﬁﬁﬁﬁ;iﬂﬁ/? fa1cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emuie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpeia 5 1 EH@I_HOTeKa HOK
ttps://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9KOJIOTHUECKUE CHCTEMBI 9 bubmorexa [TOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpemst 2 BH6H_H0TeKa HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
No KoJsmnuecTBo yacos Jara DJIeKTpOHHbIe HH(ppoBbIE
11/_11 Tema ypoka Beero Konrpoasubie | [IpakTuyeckue W3yueHHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
buonorus B cucreme Hayk. MeTo bl
ITO3HAHMA )KUBOM Npupoabl. [IpakTudeckas bubnnorexa [JOK
1 pabota Ne 1 «lcrmosb30BaHUE PA3THIHBIX 1 0 0.5 04.09 https://m.edso0.ru/863e6122
METOJIOB MPH U3yYECHHH OMOJIOTHUSCKUX https://m.edsoo0.ru/863e632a
00BEKTOBY
bu6mmoreka [IOK
2 CraproBast KOHTpOJIbHas paboTa 1 1 0 11.09 https://m.eds00.ru/863e6122
3 buosornueckue cuCTeMsl, MPOLECCHI U UX 1 0 0 18.09 bubnuoreka [IOK
U3y4YCHUE ' https://m.edso0.ru/863e6564
4 XUMHYECKUI cocTaB KIEeTKU. Boa u 1 0 0 25 09 bu6mmoreka [IOK
MUHEPAIbHBIE COJIH ' https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue OEJIKOB 1 0 0 02.10 bubmmorexa HOK
' ' https://m.edso0.ru/863e6b72
depMeHThl — OUOJOTHYECKHE
R 0 05  0g1p  BudmorexalIOK
1 ' ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha IpUMEpPEe aMHJIa3bl WU
KaTaJias3bl)»
bubnuoreka [JOK
! YraeBoasL. Jiuruye: ! 0 0 16.10 https://m.edso0.ru/863e6870
bubmuoreka [JOK
8 Hyxneunoseie kucnotsl. ATD 1 0 0 23.10 https://m.eds00.ru/863e6d5¢
9 Hcropus 1 METOIbI N3y4EHHUS KIETKU. 1 0 0 06.11 bubnuoreka [IOK
Knerounas Teopus ' https://m.eds00.ru/863e6e88
10 | KieTka kak 1ieJI0CTHAs )KUBAst CUCTEMA 1 0 0 13.11
11 | CtpoeHue 3yKapuOTHYECKON KIETKH. 1 0 0.5 20.11 bubnuoreka [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

Jlaboparoprast pabota Ne 2 «3yuenue
CTPOCHUS KIIETOK PACTEHUH, KUBOTHBIX,
rpuOOB U OaKTepuii M0 MUKPOCKOTIOM Ha
TOTOBBIX MUKpOIIpENapaTax 1 UX OMUCAHUE

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

12 | OOGMeH BemecTB WM METa00IH3M 0 27.11 Etﬁlgg?/(;;ee%zcﬂ)orﬁﬂ 630766¢

13 | ®otocunuTe3. XeMoCHHTE3 0 04.12 Eggg?/ﬁtézcﬁorﬁlg 630798

14 | DHepreruueckuit oOMeH 0 11.12 Eggg?lﬁzléi,cg)()rﬁl%%hae
JKU3HEHHBIN IUKIT KIETKH. [[eeHne KIeTKu.

15 datmorenm aitross § Krerkax Ko 05  |181p | BubmoreralOK
KOPEIITKa TyKa Ha FOTOBHIX https://m.edsoo.ru/863e7dc4
MHUKPOTIpEIIapaTax»

16 buocunTes 6enka. Peakuus maTpuaHOTO 0 25 12 bu6mmoreka [IOK
CHHTE3a ' https://m.edsoo.ru/863e796e

17 | Tpancnsauus — 6uocuHTe3 Oeka 0 15.01 Eggg_?ﬁ;eeliiorﬁm 6367966

18 | Heknerounsle GOpPMBI KU3HH — BUPYCHI 0 22.01 ﬁtptlgg'l;l/(r)r:eelaasg)orISISGBeYS 40

bu6mmoreka [JOK

19 | ®opMbI pa3MHOKEHHS OPraHU3MOB 0 29.01 https://m.edsoo0.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubmuoreka [JOK

20 | Meiios 0 0502 https://m.edsoo.ru/863e7f4a
OOpa3zoBaHKe ¥ pPa3BUTHE MOJOBBIX KICTOK.

21 OmnonotBopenue. JlabopatopHast padota Ne 05 12.02 bubnuoreka [JOK
4 «3yueHne CTpOEHHS MOJIOBBIX KIETOK Ha ' ' https://m.edso0.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»

22 | nnuBuayanbHOE pa3BUTHE OPraHU3MOB 0 19.02 bubmmorexa [IOK

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

I'enernka — Hayka 0 HACIEACTBEHHOCTHU U

bubmuoreka [JOK

23 WU3MEHYMBOCTH . 0 26.02 https://m.edso0.ru/863e862

24 3aKOHOMEPHOCTH HACIIEOBaHUS TPU3HAKOB. 1 0 05.03 bubnuorexa [JOK
MoHOTHOPUIHOE CKpPEIUBAHKE https://m.edso0.ru/863e8878

o5 JurubpunHoe CKpeuuBaHue. 3aKoH 1 0 1203 bubnuorexa [JOK
HE3aBHCUMOI'0 HACJICJIOBAHNUS IPH3HAKOB https://m.edsoo0.ru/863e89a4
CueruieHHOE HaclIeJIOBaHHUE MTPU3HAKOB.

26 | pesmraron sosomGpOT0 N ) 05  |1003 | BuOmiorera IOK
JMMHOPHIHOTO CKPEIUBAHMS Y APO30DHILI https://m.edso0.ru/863e8c60
Ha TOTOBBIX MHKPOTIPEIIapaTax»

27 I'eneruka nona. HacnegoBanue npu3HaKoB, 1 0 02.04 bu6moreka [IOK
CLETJIEHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
NsmenunBocts. HenacienctBeHHas

28 Eiﬁi’éﬁﬁiﬁingﬁ‘;ii?ﬁﬁfﬁ paora N 6 1 0.5 09.04 | bubmorexa [IOK

https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHUE BapUAIIHOHHOTO
pAlla U BapUallMOHHOW KPUBOI
HacnencrBennass U3MEHYHUBOCTD.

29 JlabopaTtopHas pabota Ne 7. «AHaiu3 1 05 16.04 bubnuoreka [JOK
MYyTaIHi y Jpo30(HIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpOIIpenapaTax»

bu6mmoreka [JOK

30 | I'eneTtuka JemoBeka 1 0 23.04 https://m.edscﬁ).ru/863e8d78

31 | HroroBas koHTposbHas paboTa 1 0 30.04

32 | Cenekuus Kak Hayka U MpoLecc 1 0 07.05 ﬁggg:?lﬁ;%iﬁgﬁl%?,e%l 4

33 Meto1bl ¥ JOCTUKEHHUSI CEIEKLIUH PACTEHUI 1 0 14.05 bu6mmoreka [JOK
Y )KMBOTHBIX https://m.edso0.ru/863e9214

34 | buotexHONOTHUS Kak OTpaciab MPOU3BOACTBA 1 0 21.05 Egg;ﬁ;:;ﬁiiﬂﬁl%ge%%

OBHIEE KOJIMYECTBO YACOB I10 34 4



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.edsoo.ru/863e9336

[TPOTPAMME




11 KJIACC

Ne Tema ypoka Koanecrso yacos Jlata DJ1eKTpOHHbIe HHPPOBBIE
n/n P Bcero | Kontpoubneie | IIpakTuyeckue W3ydenus o0pasoBaTejbHbIE
padoTsl padoThI pecypchl
" bubnuorexa [JOK
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 https://m.eds00.ru/863ea20e
2 WcTopus pa3BuTus npeactaBieHuil 00 1 bubnnorexa [JOK
9BOJTIOIIH https://m.edso0.ru/863e9570
bubmmoreka [{OK
3 Muikpoosomors . https://m.edsoo.ru/863e9cle
[Tomymsiust Kak JIeMEeHTapHAas eIUHUIA BUJIA
4 u sBoJironinu. JlabopaTtopHas padorta Ne 1 1 05 bubnuoreka [IOK
«CpaBHeHHE BHIOB 110 MOP(OTIOTHIECKOMY ' https://m.edso0.ru/863e99c6
KPUTEPHIO»
5 JIBuoKymiue cuibl (3yieMeHTapHble PaKTOphI) 1 bubnuoreka [JOK
IBOJIIOLHH https://m.edsoo.ru/863e9da4
6 EcrectBennsiit 0TO0p 1 €10 GOpMBI 1 Eggg_?ﬁ;eeliiorﬁl%%ge 40
Pe3ynbTathl 3BOIONUEU: TPUCTIOCOOIEHHOCTD
OpraHU3MOB U BUJI000pa30BaHUE.
bu6mmoreka [JOK
7 JlaGopaTtopHnas pabora Ne 2 «Onucanue 1 0.5 .
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé https://m.eds00.ru/863efde
OTHOCHUTEIILHOTO XapaKTepay
bubnuoreka [JOK
8 HanpaBiienus 1 myT MaKpoO3BOJIIOIHH 1 https://m.eds00.ru/863e9cle
9 Heo6parumocTh 3BOTIONHUH 1
10 Uctopus xu3nu Ha 3emiie U METOIbI e€ 1
W3Y4YEeHUS
bu6mmoreka [JOK
11 ['mnoTe3bl NPOUCXOXKIACHUS KUZHU HA 3emiie 1 https://m.eds00.ru/863ea5a6
12 Pa3BuTHe )xn3HM Ha 3eMIie 10 paM U 1 bubnuorexa LIOK

nepuogam

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



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
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

OCHOBHBIE dTaIbI 9BOJIIOLIUHA PACTUTCIIBHOI'O
1 )KMBOTHOTO Mupa. [Ipaktuueckas pabora Ne

bubmuoreka [JOK

13 1 «M3yueHne NCKONIAeMBIX OCTATKOB 05 https://m.edsoo.ru/863ea8bc
PACTCHHIA W KUBOTHBIX B KOJUICKIIHSIX)

14 CoBpemMeHHas cUCTeMa OPraHu4ecKoro Mupa bubmorexa HOK

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

15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmorexa HOK

https://m.edsoo.ru/863eac2c
bubmmoreka [IOK

16 JiBuxymue cuibl ((pakTopbl) aHTPOIIOTeHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJMH SBOJIOINH YETOBEKA

18 UYenoseueckue packl ¥ NPUPOJAHBIE AAANTALINN bubnuoreka [IOK
YeloBeKa https://m.edsoo.ru/863eaea2

19 O6006menue mo Teme «Bo3HUKHOBEHHE U
pa3BUTHE )KU3HU HA 3EMIIE»

20 DKOJIOTHS KaK HayKa

bu6mmoreka [IOK

21 Cpenbl 00uTaHUS U SKOJIOTHYECKUE (DaKTOPhI https://m.edsoo.ru/863eafec
Abuotudeckue (aktopsl. JJabopaTtoprast
pabota Ne 3. «Mopdomnornueckue

29 0COOCHHOCTH PAaCTCHHUI M3 Pa3HbIX MECT 05 bubmuoreka [JOK
obutanus». Jlaboparopuas pabota Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusiHue cBeTa Ha pOCT U pa3BUTHE
YepEeHKOB KoJIeycay

bubmuoreka [JOK

23 bromieckue paxtoper https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH MOMYISIUH.

24 IIpaktuyeckas padora Ne 2 «IToacuér 05 bubnuoreka [IOK
TUTOTHOCTH TIOTIYJISIIIMIA Pa3HbIX BUJIOB ' https://m.eds00.ru/863eb348
pacTeHum»

25 CooOriecTBa OpraHu3MoB — OHOIIEHO3 bubmmorexa [IOK

https://m.edso0.ru/863eb46a



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
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

bubmuoreka [JOK

26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) 1 https://m.eds00.ru/863eb46a
g | e e | B LOK
) https://m.edsoo.ru/863eb5fa
skocucteM. CyKueccus
bubmmorexa [{OK
28 Tpupombie SKoCHCTEMEI 1 https://m.edsoo.ru/863eb5fa
bubmmoreka [{OK
29 AHTPOTIOT€HHBIE IKOCUCTEMBI 1 https://m.edsoo.ru/863eb5fa
bubmmoreka [{OK
30 Bbruocdepa — rinobanbHas sxocucTeMa 3eMITn 1 https://m.edsoo.ru/863ebbse
bu6moreka [IOK
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMOCHEPHI 1 https://m.eds00.ru/863ebd16
bu6moreka [IOK
32 YenmosevecTBo B Onochepe 3emin 1 https://m.eds00.ru/863ebd16
33 CocyIecTBOBaHNE IPUPOIBI U YEJIOBEYECTBA 1 bubmorexa LIOK
ym PHpOa https://m.edsoo.ru/863ebale
34 0O0600mienne TeMsl «CooOriecTsa u 1
KOJIOTUYECKHUE CUCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



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

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

-buonorus. O6mas 6uonorwusi, 10 kmace/ CuBornazos B.U., Aradonosa 1.b., 3axaposa E.T.,
OO611ecTBO € OrpaHUYEHHOM OTBETCTBEHHOCTHIO « I[PODAY; AkiimonepHoe 00111eCTBO
«M3narenscTBO «lIpocBemenue»

-buonorus. O6mas 6uonorwus. 11 kimacc/ CuBoriazos B.W., Aradonosa 1.b., 3axaposa E.T.
ba3zoBeiit ypoBenb. O01IECTBO ¢ OTPaHUUYEHHON OTBETCTBEHHOCTHIO «JJPODAY;
AxnuonepHoe obmiectBo «M3natensctBo «IIpocsemenue» «JIpodar»

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

-buosnorus (6a30Bblit ypoBeHb): Peanusanus tpeboBanuit ®I'OC cpennero oodiero
oOpasoBanHus : MeToauueckoe rnocoodue st yuutens / [JILA. Iapmrytuna, A.B. OBUNHHUKOB,
O.B. Konsacuukos, C.M. I'marones]; nox pexn. JI.A. [lapmyrunoit. — M.: ®I'BHY «Muctutyt
CTpaTeruu pa3BuTHs oOpasoBanusy, 2023. — 154 c.: un

-ITaceunuk B.B. bruonorus. [loypounsie pazpabotku. 10-11 xmacc: yae6HOE mocodue amst
00111600pa30BaTEIBHBIX OpraHu3aInii: 0a30BbIA YPOBEHb.

-buosnorus. 10 knacc: noypounsie miansl no yueouuky /1. K. bensesa, I1. M. bopoauna, H.
H. BoponrmoBa. B 1Byx yactsax. buosorus. JJononHuTeIbHBIE MaTepHUAIIBI K YPOKaAM U
BHEKJIACCHBIM MEPOIPHUATHSAM 110 Onosoruu u skosioruu B 10-11 xmaccax

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/7f41c292
https://m.edso0.ru/863e6b72
https://content.edsoo.ru/lab/subject/1/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/11/
https://edsoo.ru/mr-biologiya/
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