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MNOACHUTEJIBHASA 3AIINCKA

[lpu paspaboTke mporpamMmbl 1O OHOJOTHH TEOPETUYECKYIO OCHOBY JUIA
OTIpeJIeNIeHUs MOIX0/I0B K (POPMUPOBAHHIO COJIEpKaHus yueOHoro mpeamera «buonorus»
cocTaBwin: KoHUentyaiabHele nojoxkeHns PI'OC COO o B3auM00OOYyCIOBIEHHOCTH
HeNei, colep)kaHus, pe3ylbTaToB oOydeHHus U TpeOOBaHMN K YpPOBHIO IMOATOTOBKHU
BBIITYCKHUKOB, TOJIOKEHUSI 00 OO0mMWX NenaxX W TPUHIHIAX, XapaKTepU3YIOLIHX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeAHero olmiero oOpasoBanusi B Poccuiickoit
denepannn, a TaKKe MOJOXKEHUS O creuuduke OHOIOTHH, € 3HAYCHUU B MO3HAHUU
YKUBOM MIPHUPOJBI U OOECTIICUCHUHU CYIIECTBOBaHMS 4elloBeYecKoro oodmiectBa. CoriacHo
Ha3BaHHBIM TTOJIOKCHUSM, OTIPEeNICHBI OCHOBHBIE ()YHKIIMH MPOTPAMMEI IO OWOJIOTHN U
€€ CTpYKTypa.

[IporpamMmma mo Ouosioruu Aa€T MpEACTaBICHHUE O IEJsIX, 00 OO0Iel cTpaTeruu
oOydeHHsI, BOCIIMUTAHUS W PA3BUTHUA OOYYAIOIIMXCS CPEeICTBAMH Y4eOHOro MpeaMera
«buonorus», ompeznenser o0s3aTeNFHOE TPEIMETHOE COJACP)KAHUE, €r0 CTPYKTYPY,
pacmpe/enieHne o pasjiesiaM U TeMaM, PeKOMEHIyeMYI0 TOCIIeIOBATEIbHOCTh U3yUYEHUS
y4eO0HOTO MaTepuaja ¢ y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKA
00pa3oBaTeIBHOTO MPoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yUarOImInXCsl.

B mporpamme mo OMOJIOTMH TaKXKe YYUTHIBAIOTCS TPEOOBaHUS K IIAHHPYEMBIM
JUYHOCTHBIM, METaNpEAMETHBIM U  TMPEAMETHBIM  pe3yjbTaTam oOOydeHus B
(GbOpMHUpPOBAaHNU OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOU JESTEILHOCTH/YIeOHBIX
JEHCTBUI 00yUaroIIUXCs IO OCBOCHUIO COJIEP>KaHUs OMOIOTHYECKOTO 00pa3oBaHUsI.

B mporpamme mo Oumonoruu (10-11 kmaccel, 0a30BbIli YpOBEHB) peaqn30BaH
IOPUHIIMI TPEEMCTBEHHOCTH B U3Y4YeHMM Ouonoruu, Onarogaps uYeMy B HeH
IPOCMATPHUBAETCS HAMPABIEHHOCTh HA Pa3BUTHE 3HAHHM, CBA3AHHBIX ¢ (POPMHUPOBAHUEM
€CTeCTBEHHO-HAyYHOTO  MHPOBO33PEHUS, IEHHOCTHBIX  OpPHUEHTAWH  JMYHOCTH,
HKOJIOTUYECKOTO MBIIIICHUS, IPEJCTaBICHUI O 3I0pOBOM 00pase KU3HU U OeperKHbIM
OTHOIIIEHUEM K OKpYyKarollel mnpupoaHoit cpexe. IlosToMy Hapsigy C H3ydeHHEM
00111e0MOTIOTHYECKUX TEOPUH, a TAKKe 3HAHUI O CTPOCHUH JKMBBIX CHCTEM PAa3HOTO paHra
U CYITHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX MPOIECCOB B MPOTpaMMe IO OHOJIOTHU
yJIeTIEHO BHUMAaHUE HCIIOIH30BAHUIO TMOTYYEHHBIX 3HAHUM B IMOBCETHEBHOMN KU3HH IS
pelIeHus] TMPUKIAIHBIX 3aJad, B TOM 4HCJe: MNPOMUIAKTHKH HACICICTBEHHBIX
3a00JIeBaHMl YeNIOBeKa, MEIUKO-TEHETUYECKOT0 KOHCYJIbTHPOBAHUS, OOOCHOBaHUS
HKOJIOTMUYECKH 11eJIecO00pa3HOTo MOBEACHHS B OKpY KaloIlIel MPUPOIHON cpelie, aHaIu3a
BIUSTHUSL XO3SIMICTBEHHOW JICSATEIIBHOCTH YEJIOBEKa HA COCTOSHUE TIPUPOJIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHICHHE BHHMAaHWS K TPUKIAJTHONH HAMPaBICHHOCTU
yueObHOoro mpeamera «buonorus» NPOAMKTOBAHO HEOOXOIUMOCTHIO 00€CIeYeHUs
YCIIOBUW JUIsl pELIeHUsT OAHOW M3 aKTyalbHBIX 3aJad IIKOJBHOTO OHOJOTHYECKOTO
oOpa3zoBaHusi, KOTOpas mpeanojaraetT (GopMupoBaHHE y OOYyYarOLIUXCS CHOCOOHOCTH
a1IalTUPOBATHCS K U3BMEHEHUSAM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpeanero odmiero o0pa3oBaHus 3aHUMAET BaxxHOE MecTo. OHa
oOecrieunBaeT (opMHpOBaHUE Yy OOYYAIOIIMXCS MPEACTABICHUNH O HAYYHON KapTUHE
MUpa, pacuHpseT U 0000IIaeT 3HaHUS O KUBOH MPUPOJE, €€ OTIMIUTEIBHBIX IPU3HAKAX



— YPOBHEBOM OpraHU3alliy U SBOJIFOLUH, CO3MAET YCIOBUS JUIS: IO3HAHUS 3aKOHOB KMBOU
npupoasl, (opMupoBaHus (PYHKIMOHATHHOW TPaMOTHOCTH, HABBIKOB 3J0POBOTO U
Oe3omacHoOro o0pasa >KU3HHU, 3KOJIOIMUECKOTO MBIIIJICHHS], IEHHOCTHOIO OTHOILEHUS K
JKUBOU IIPUPOJIE U YEIIOBEKY.

Bonbioe 3HaueHue OMOJIOTHS HMMEET TaKXKe JUIs PELICHUS BOCIUTATEIbHBIX U
Pa3BUBAIONIINX 33Ja4 CpPeAHEro oOluiero oOpa3oBaHMs, COIUATM3ALMH O0YJaIOIIUXCS.
N3ydyenune Ouosioruu obecrneurmBaeT YCIOBHS Uil (POPMHUPOBAHUS HMHTEIUIEKTYaJbHBIX,
KOMMYHUKAIIMOHHBIX U HH(OPMAIMOHHBIX HABBIKOB, OCTETHUYECKOM KYJIBTYpBHI,
CHOCOOCTBYET HHTErpallid OMOJOTMYECKUX 3HAHUN C NPEACTaBICHUSIMH W3 APYTUX
y4eOHBIX IPEAMETOB, B YACTHOCTH, (GU3UKU, XUMHUH U reorpadun. HazBaHHble Mon0KeHU
0 IIpeIHa3HaYeHUH yueOHOro npeamera « bruonaorus» cocraBuiiv OCHOBY JJIsl OIIPEIETICHUS
HNOJIXOA0B K OTOOpPY M CTPYKTYPUPOBAHHUIO €ro COJEp)KaHMs, IPEICTaBICHHOIO B
porpaMMe 1o OUOJIOTHH.

Ot06op conepkanusi yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULMHI KyJIbTypOCOOOPA3HOI'O MOJX0J]a, B COOTBETCTBUH C KOTOPBIM
oOyyaromuecs J0JKHbI OCBOMTH 3HAHUS U YMEHMsI, 3HAUUMBbIe 17151 popMupoBaHUs o0IIeH
KYJIbTYpPBI, ONPEAEIAIONINE aIEKBaTHOE [TOBEACHUE YEIOBEKa B OKPY KatoIIel IPUPOTHOM
cpele, BOCTpeOOBaHHbIE B IIOBCEAHEBHOM JKU3HM U MPAKTUUECKOH earenbHocTH. Ocoboe
MECTO B 3TOM cHCTEME 3HAHMM 3aHUMAlOT 3JIEMEHThI COAEpPXKaHUS, KOTOPBIE CIyXKaT
OCHOBOW JUIs1 (OPMHUPOBAHUS MPEACTABIEHUI O COBPEMEHHOM ecTeCTBEHHO-Hay4yHOU
KapTUHE MHpa U LIEHHOCTHBIX OPUEHTAIUSAX JUYHOCTH, CIIOCOOCTBYIOIIUX I'YMaHU3AUU
Onosiornyeckoro o0pa3oBaHus.

CTpyKTypHpOBaHUE COJEpKaHUs y4eOHOro MarepHualia B mporpaMmme o OMoiI0ruu
OCYILIECTBICHO C YYETOM MPHOPUTETHOIO 3HAYEHHUs 3HAHUM 00 OTIMYUTENbHBIX
O0COOEHHOCTAX KUBOM NpUpOnbI, O €€ YPOBHEBOW OpraHu3aluu U H3BojoLMH. B
COOTBETCTBUHM C 3THM B CTPyKType yuyeOHoro mpenmera «buosnorus» BblaeIEHBI
CIEAYIOIIME COAEp/KaTeNbHble JIMHUM: «buomornss kak Hayka. MeToabl Hay4dyHOTO
no3HaHus», «Kierka kak Oumonormueckas cuctema», «OpraHusMm Kak OHOIOrMYecKas
cuctema»n, «CucremMa M MHOrooOpaszue OpPraHMYECKOro MHpay», «IBOJIOIUS KUBOU
IPUPOJBI», « IKOCUCTEMBI U MTPUCYLIUE UM 3aKOHOMEPHOCTH.

[enb n3ydenus yuebHoro npeameta «buonorus» Ha 6a30BOM ypOBHE — OBJIa/ICHUE
00y4aroMMMHCS 3HAHUSIMH O CTPYKTYPHO-(PYHKIIMOHAIBHOW OpraHU3aIiH )KUBBIX CHCTEM
pa3HOro paHra M NpUOOpEeTEHHWE YMEHUU HCIOJIb30BaTh 3TW 3HAHUA JUISI TPAMOTHBIX
NEHCTBUN B OTHOIIEHWU OOBEKTOB KUBOM MPUPOJBI M PELICHUS PA3INYHBIX )KMU3HEHHBIX
npooseM.

JlocTmkenue 1enu u3ydeHus yaeoHoro npeamera «buosiorus» Ha 6a30BOM ypoBHE
o0ecreynBaeTcs pelieHuEM CIIEYIONINX 3a/1ay:

OCBOEHHME 00YYaIOIIUMUCS CUCTEMBI 3HAaHUI O OMOIOTMYECKUX TEOPHSIX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWIaX, CIyXKallluX OCHOBOM s
(GopMHUpOBaHUs IPEJICTaBICHUNH O €CTECTBEHHO-HAyYHOM KapTUHE MHpa, O MeTojax
HAy4YHOr'O MO3HAHUS, CTPOEHUU, MHOT000pa3uu U OCOOEHHOCTSIX )KMBBIX CUCTEM Pa3HOTO
YPOBHSI OpPraHU3alli{, BBIAAIOIIMXCSA OTKPBITUSAX M COBPEMEHHBIX HCCIEIOBAaHUAX B
OnoI0THY,

dopmupoBaHue Yy OOydyarOUIMXCS IO3HABATENbHBIX, WHTEUIEKTYaJbHBIX U
TBOPYECKHX CIOCOOHOCTEH B MpOLIECCe aHaIN3a JAaHHBIX O IMyTSIX PAa3BUTHS B OMOJIOTHH



HAy4YHBIX B3TJISA0B, UACH M MOIXOJOB K HM3YyYEHHUIO YXUBBIX CHUCTEM PA3HOTO YPOBHS
OpraHu3aInu;

CTaHOBJIEHHE y 00yYaromuxcsi 001end KyabTyphl, QYHKIMOHAIBHOW IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHSITH U OIEHUBATD SIBJICHUS OKPYKAIOIIETO MUPA )KUBOU MTPUPOIBI
HA OCHOBAaHWU 3HAHUU U OMBITA, MOJTYYEHHBIX IPU U3yUECHUU OUOJIOTHH;

dbopmupoBanue y  OOydaromuXcsi YMEHUW  WIIIOCTPUPOBATH  3HAYCHUE
OMOJOTUYECKNX 3HAHWW B TPAKTHYECKOW JEATCTLHOCTH YEIIOBEKAa, pPa3BUTUU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTAaHKE YOXKAEHHOCTH B BOBMOKHOCTH ITO3HAHMSI YEIIOBEKOM JKUBOM MPUPOJIBI,
HEOOXOJIMMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOMIOEHUs 3THUYECKUX HOPM IpHU
MPOBEICHUN OMOJIOTHICCKUX UCCIICTOBAHMIA,

OCO3HAHME IIEHHOCTH OWOJOTMYECKMX 3HAHUW N7 TOBBIINICHHUS  YPOBHS
DKOJIOTHYECKON KYIbTYPBI, 111 (DOPMHUPOBAHUS HAYIHOTO MUPOBO33PCHHSI;

NPUMEHEHHE NPHOOPETEHHBIX 3HAHWNM W YMEHUW B IOBCEJHEBHOM XU3HU IS
OIICHKU TIOCJICJICTBHIA CBOEH JEATEITLHOCTH 110 OTHOIIECHUIO K OKpYKaromeh cpene,
cOOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHME U COONIOJEHHUE Mep MPOPHUIAKTUKI
3a00JIeBaHM.

B cucreme cpennero oOmiero o6pasoBanusi «buonorus», usyyaemas Ha 0a30BOM
YPOBHE, SIBIISICTCS 00S13aTEIIBHBIM YIECOHBIM TIPEIMETOM, BXOISAIITUM B COCTAB MPEAMETHOU
obnactu «EcTecTBEeHHO-HAay4YHbBIE TIPEIMETH.

Jns u3ydeHus: Omoyiorud Ha 0a30BOM YpPOBHE CPEAHETO OO0IIETo 0O0pa30BaHMS
otBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 yac B Hegento), B 11 knacce — 34 yaca (1
4yac B HEJENIO).



COJAEP)KAHUE OBYUYEHUSA
10 KJTACC

Tema 1. buoJsiorusi kKak Hayka.

buonorust xkak Hayka. CBsA3b OHOJIOTHH C OOIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTUMH €CTECTBEHHBIMH HayKaMmu, ¢uinocoduel, STUKON, SCTETUKON U mpaBoM. Poib
Ouonoru B (OPMHUPOBAHMM COBPEMEHHOW Hay4yHOW KapTuHbl Mmupa. Cucrema
OMOJIOTHYECKUX HAYK.

MeToapl MO3HAaHUSA KUBOM MNpUPOAbl (HAOMIOIEHUE, SKCIEPUMEHT, OIHCAHUE,
U3MepeHue, KiaccupuKkalus, MoIeTUPOBaHNE, CTATUCTHUECKAst 00paboTKa TaHHBIX).

JdeMoHcTpauum:

[Toptpetsr: Y. apBun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTObI MO3HAHUS KUBON IPUPOJIBI».

JlaGopaTopHble M NpaKTHYeCKHe padoThI:

[TpakTueckas padora Ne 1. «Mcnonb3oBaHue pa3auyHbIX METOAOB MPU U3YUYEHUU
OMOIOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble CHCTEMBI M UX OPraHU3aIMs.

JKuBbie cucteMbl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus ouonoruu. OTINYue KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OMocHcTeM M WX pa3HOOOpaswe. YPOBHH OpTraHHU3aIMU OHOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJAIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreOleHOTHYECKH ), Onoc]epHBIi.

JleMoHCTpaunm:

Tabnuiel 1 cxembl: «OCHOBHBIC MIPU3HAKYU KU3HWY», « Y POBHU OpTraHU3AINU KUBOU
TIPUPOJIBI.

O6opynoBanue: Mojienb Mosiekybl JIHK.

Tema 3. XuMu4ecKkuii cCOCTaB M CTPOEHHE KJIECTKH.

XUMUYECKUN COCTaB  KJIETKH. XHMHYECKHE DJIEMEHTBL: MaKpOXJIEMEHTHI,
MUKpO3JIeMeHThl. Bosia 1 MUHepanbHbIE BEIECTBA.

OyHKIMK BOJIbI U MUHEPAIIbHBIX BEILIECTB B KiieTKe. [loanepxanne 0CMOTHYECKOTO
Oananca.

benku. CoctaB u crTpoeHHe O€lIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
HezamenumMble W 3aMEHMMbIE aAMHUHOKHCIOTHI. AMHWHOKUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpPBI OCIIKOBOW MOJICKYJIbI (TIepBUYHAS, BTOpPUYHAS, TPETUYHAS W YETBEPTHYHAS
CTPYKTypa). XuMudeckue cBoiicTBa 0enakoB. buonornueckue GpyHkuuu O0eiaKos.

depmentsl — Ouosnormueckue kKaranm3atopbl. CTpoeHune (epmeHTa: aKTHBHBIH
HEeHTp, cyOcTparHas crieunduunocts. Kodhepmentsl. Buramunbl. Otianuns GepMeHTOB OT
HEOPraHUYECKUX KaTaau3aTopoB.

VYrieBoasl: MOHOcaxapuabl (TJIFOKO3a, pubo3a W JIe30KCHpu003a), Tucaxapuibl
(caxapo3a, 1aKT03a) U NoJmcaxapusl (Kpaxmail, TIIMKOreH, ejuono3a). buosornyeckue
(GyHKINU yTIEBOAOB.



Jlunuaer: Tpurauuepuasl, hbochonunuasl, crepouasl. I uapoduibHo-THApOPOOHBIS
cBoiicTBa. buonornyeckue ¢pynkiuu nunugos. CpaBHEHUE YTIIEBOIOB, OCIKOB U JIUITHIOB
KAaK HICTOYHUKOB SHEPTHH.

Hyxneunosbie kucnotel: JJHK u PHK. Hykieoruapl — MOHOMEpBI HYKJIEMHOBBIX
kucnot. Crpoenne u ¢pynkuuu JJHK. Crpoenune u ¢pynkuuun PHK. Buasr PHK. ATO®:
CTpOEHUE U (PYHKIIHH.

[urtomorust — Hayka o kierke. Knetounas teopust — npumep B3aUMOACHCTBUS HIEH
U (aKTOB B HAYYHOM MO3HAHUHU. MeTO/Ibl U3YUYEeHUS KIIETKH.

Knerka kak nenoctHas skuBas cucrema. OOLue NpHU3HAKU KIETOK: 3aMKHYTas
HapyxHas MeMmOpana, mojiekynbl JIHK kak renernueckwii ammapar, cucteMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapuoTHUecKass W mpokapuotudeckas. OcOOEHHOCTH CTPOEHUS
pokapuoTHueckoil kietku. Kimerounas crenka Oakrepuil. CTpoCHHE HYKapHOTHUECKOM
kJeTkd. OCHOBHBIC OTIIMYUS PACTUTEIHHON, )KUBOTHON U TPUOHOMN KIIETKH.

[IoBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIUKC, HX
byakuun. Ilnasmarudeckas memOpana, e€ cBoiicTBa W (pyHkiuu. lluTtommasma u e
opra"ouiel. OqHOMeMOpaHHble opraHou sl kietku: DIIC, anmapat I'onb1ku, TU30COMBI.
[lonyaBTOHOMHBIE OpraHOMIBl KJIETKA: MUTOXOHJIpHUH, Iactuibl. IlpoucxoxneHue
MUTOXOHJApPUN W miactua. Buasl nnactua. HememOpaHHblE OpraHouabl KIETKH:
prOOCOMBI, KIETOYHBIN IEHTP, [IEHTPUOJIUA, PECHUYKH, KT'yTUKH. DYHKIIMN OpPraHOUIOB
KJIETKU. BKiroueHus.

Anpo — perynaropHbld 1eHTp kieTku. CTpoeHue sjapa: saepHas 000J0uKa,
KapuoIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcopT BEIIECTB B KIIETKE.

JleMoHCTpaunm:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkusnc, P. ®panxiun, K. M. bap.

Jwnarpammel: «PacnpeneineHue XMMHYECKUX 3JJIEMEHTOB B HEKHUBOW IMPUPOJIELY,
«PacnpeneneHne XUMHYECKUX DJIEMEHTOB B )KUBOM IIPUPOIE.

Tabmuuet u  cxembl: «llepumomuueckass TabmUIla XUMHUYECKUX DIEMEHTOBY,
«CTtpoeHune MoJekyinbl Boabl», «buocunTes Oenkay, «CTpoeHHe MOJEKYbl Oeikay,
«Ctpoenue pepmenrtar, «Hykinennossie kucinotel. JIHK», «Ctpoenne monexyiast ATy,
«CTpoeHME 3YKapUOTUYECKOW KIETKW», «CTpoeHne XUBOTHOM KieTkn», «CTpoeHue
pacTUTeNbHON KIETKW», «CTpOEHHE MPOKAPUOTHYECKON KIeTKn», «CTpoeHue sapa
KJIETKW», « YTIE€BOABD, «JIMIMIBD.

O6opynoBaHue: CBETOBOM  MHMKpOCKOI, 00OpyJoBaHHe JJsi  IPOBEIEHUS
HAOJIOICHNH, U3MEPEHUH, IKCIIEPUMEHTOB, MUKPOITPETIapaThl PACTUTEIHHBIX, JKUBOTHBIX
U OaKTepUaTbHBIX KIETOK.

JlaGopaTopHble M NpaKTHYEeCKHe PadoThI:

Jlaboparopnas padora Ne 1. «M3ydyeHne kaTaluTUYECKON aKTUBHOCTH (EPMEHTOB
(Ha mpuMepe aMuIIa3bl WIIK KaTanas3bl)y.

Jlaboparopnast pabota Ne 2. «/3ydeHue CTpoeHUs: KIETOK PaCTeHHM, KUBOTHBIX U
OakTepuii MO MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U UX OMUCAHUE.



Tema 4. ) KusHenesiTeIbHOCTH KJIETKH.

OOMeH BemiecTB, WJIM MeTa0oMu3M. ACCUMWIAIUSA (TUTACTHYECKUM OOMEH) W
TUCCUMWIIALIMS  (SHEpPreTUYeCKuid oOMEeH) — JBE CTOPOHBI E€IUHOTO Mpolecca
MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHs] BEUIECTB W DSHEPrMM B I[OHUMAaHUU
MeTaboIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOoGHBIM U rerepoTpodHsblil. Ponb depmeHnToB B
0oOMeHe BEIIECTB U MPEBPAILEHUN SHEPTUH B KIIETKE.

®ortocunte3. CeroBast U TeMHOBas (a3bl porocunre3a. Peakuun ¢GorocuHTE3a.
DddexTuBHOCT PoTOcUHTE3a. 3HAUCHUE (HOTOCUHTE3A AJIs KU3HU Ha 3emie. BiusHue
yCIIOBUU cpelbl Ha (POTOCHHTE3 M CIOCOOBI TOBBIIICHHUS €r0 MPOAYKTUBHOCTH Y
KYJBbTYPHBIX PACTEHHM.

XeMocuHTe3. XeMOCHUHTE3UpYIolre 0akTepruu. 3HaYeHUE XeMOCHUHTE3a JIJIsl KU3ZHU
Ha 3emuie.

DHepreTuueckuii 0oOMEH B KJETKe. PaciuernsieHue BeHIeCTB, BBIJACICHUE U
AKKyMYyJIUPOBAHUE SHEPrUU B KIETKE. JTallbl 3HEPreTUYecKoro oOmeHa. [ imkomnms.
bpoxenue wu ero Buupl. KucnopomHoe oxuciaeHue, WM KIETOYHOE JIbIXaHUE.
OxucnutenbHoe pochopunupoBanre. IPPEKTUBHOCTh IHEPIrETHUECKOTO0 OOMEHA.

Peakiuu matpuyHoro cuHTe3a. I'eHetndeckas nHpopmanus u JJHK. Peammsanus
reHeTHYeCKON MH(POpMalnK B KJIeTKe. | 'eHeTnyeckuii KoJ 1 ero cBoiicTsa. TpaHckpunuus
— wmarpuunblii cuHTe3 PHK. Tpancnsiuss — OuocuHTe3 Oenka. DTambl TPAHCISIIHH.
KoaunpoBanue amunokucior. Ponb pubocom B OnocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — BUpychl. Mctopusi otkpeitus BupycoB (/. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W >KU3HEHHOTO IMKJIa BUpPYcOB. bakrtepuodaru.
bosesHn pacreHui, JKUBOTHBIX W YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMH. Bupyc
umMMmyHo epunuta yenoseka (BUY) — BozOyaurens CIIM[{a. OGpaTHast TpaHCKpUILIKA,
peBeprasza u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHU.

JleMoHCTpaum:

[Toptpetsr: H. K. Konbuos, /1. 1. UBanoBckui, K. A. Tumupsses.

Tabmumplt u  cxembl: «Tunel mnutanus», «MeTtabomuzm», «MUTOXOHIPUSY,
«OHepretudyeckuit  oOMmen», «Xumoporacty, «®Dotocunresy, «Ctpoenue JIHK»,
«CTtpoenne u (yHKUMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «l'eHeTHyeckui KoOI»,
«Bupyco», «bakrepuoparn», «Ctpoenne u xu3HeHHbIH 1wkn Bupyca CIIM/a,
Oaxtepuodara», «Pemnukarus JHK».

O6GopynoBanue: Moaenu-anminkauun «Yasoenue JHK wu  tpanckpunius»,
«buocunres 6enka», «CTpoeHHe KICTKH», Moienb cTpyKTypsbl JTHK.

Tema S. PazMHoKeHHe U MHAMBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslil 1iuKi, Wian >KM3HEHHBIN UK kieTku. MaTepdasa u murtos. [Ipomeccsr,
nporekaomue B uHTepdasze. Pernmkanus — peakuust marpuyHoro cuurte3a JIHK.
CtpoeHre XpoMOCcCOM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JIMIUTONIHBINA U TaruIOWIHBII
XpOMOCOMHBbIE Habopbl. Xpomatuiel. LluToNornueckue OCHOBBI PA3MHOKEHUS U
VH/IUBUIyaJIbHOT'O Pa3BUTHUS OPraHU3MOB.

[enenue knetku — muto3. Craguu muto3a. [Ipoueccsl, npoucxoasume Ha pa3HbIX
CTaJIUsIX MUTO3a. BUOIOrHYeCKHl CMBICT MUTO3A.



[Tporpammupyemasi TuGeib KIETKH — allonTo3.

®opmbl pa3MHOXKEHHsSI OpPraHuM3MOB: Oecrojioe W TMosioBoe. Buasl Gecrnosioro
Pa3MHOXKEHHMsI:  JI€JICHHE  HAJBOE, II0YKOBAHME OJHO- W  MHOIOKJIETOYHBIX,
cropooOpa3oBaHHe, BereTaTUBHOE pa3MHOXKeHHe. VICKycCTBeHHOE KIIOHMpOBaHUE
OpPraHNU3MOB, €T0 3HAYECHUE IS CEJICKIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTINYUS OT OECIoIOro.

Meiio3. Cragun Meio3a. Ilpouneccel, mnpoucxoisduue Ha CTagusx Menosa.
[loBenenue xpomocom B meio3e. Kpoccunrosep. buonormyeckuii cMpICI U 3HAU€HUE
Meno3a.

['ameTorene3 — mpolecc 00pa3oBaHMs TMOJIOBBIX KJIETOK Yy >KMBOTHBIX. [lojoBbie
JKeJe3bl: CEMEHHUKH M sIMYHUKU. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KIETOK — T'aMeT
(cmepmaTo30u, SUIIEKIETKA) — cliepMaToreHe3 u oBoreHe3. OcoOEHHOCTH CTPOCHHS
AMIEKIETOK U criepmMaTo3onioB. OmnonorBopenue. [laprenorenes.

WHauBuayanpHOE  pa3BUTHE (oHTOTEHE3). OMOpHOHANBbHOE  pa3BUTHE
(oMOpuorene3). Jrtanbl AMOPUOHAIBHOTO PA3BUTHSL Yy TO3BOHOYHBIX IKUBOTHBIX:
npoOJieHue, racTpyisiius, opraHorese3. IlocTaomOpuoHambHOE pa3BuTHE. THIBI
NOCTAMOPHOHAIBHOTO Pa3BUTHS: NpsIMoe, HenpsiMoe (InunHOo4YHOe). BiusHue cpeasl Ha
pa3BUTHE OPTraHU3MOB, (PaKTOPHI, CIOCOOHBIE BBI3bIBATH BPOKAEHHBIEC YPOJICTBA.

Poct n pa3Butne pacrennii. OHTOT€HE3 HBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JleMoHCTpaunm:

Tabmuuet u  cxeMbl: «®DOpMBI  pa3MHOXKEHHS  OpPraHu3MoBy», «JlBoitHOe
OIUIOIOTBOPEHUE Y ILBETKOBBIX pAacTeHUi», «BereraTuBHOE pa3MHOKEHUE PACTECHHII»,
«/lenenune xkierku 6axkTepuity, «CTpoeHUE MONOBBIX KIETOK», «CTpOeHHEe XPOMOCOMBIY,
«Knerounsii nukny, «Pemmukanus JTHK», «Mutosy, «Meiosy», «IIpamoe u Henpsimoe
pa3zBuTHE», «l'aMeToreHe3 y MIIEKONUTAIOIMX M ueloBeka», «OCHOBHBIE CTaauu
OHTOTEHE3a.

Ob6opynoBanue: MHUKPOCKOII, MUKpOIpenapaTsl «Cniepmaro3ousl
MJIEKOITUTAIOIIETO», « IMIEKIETKAa MIEKOIIUTAOIIETO», «KapnoKknHe3 B KIETKaxX KOpelKa
JyKa», MarHuTHas Mojenb-anrumkanusa «/Jlenenue knetkw», moxaens JIHK, monens
MeTada3HOH XPOMOCOMBI.

JlaGopaTopHble M NpaKTHYEeCKHe padoThI:

JlaGopartopnas pabota Ne 3. «HaGmromenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenaparax.

Jlaboparopnast pa6ora Ne 4. «M3ydyeHne CTPOCHHUS TMOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpEenapaTax».

Tema 6. HaciieacTBEHHOCTh M H3MEHYHUBOCTH OPraHM3MOB.

[Ipeamer u 3agaum reHeTukd. Vctopus pa3BUTUS T€HETHKU. Ponb muTosoruu u
AMOPHOJIOTHH B CTAaHOBJICHUH T€HETHKU. BKiman poccuilckux u 3apyOeKHBIX YYEHBIX B
pa3BUTHE TE€HETHKU. MeTOAbl TEeHETUKH (THOPUIONOTUYECKUN, IUTOT€HETHUYECKHIA,
MOJIEKYJISIpHO-TeHeTUYeCKU). OCHOBHBIE TI'€HETHYECKHE TOHSATHs. [ eHeTuueckas
CHUMBOJIMKa, UCIOJIb3yeMasl B CX€MaxX CKpeLIMBaHUM.



3aKOHOMEPHOCTH HACIJIEIOBaHUsI TPU3HAKOB, YyCTaHOBJIEHHble [. Menaenem.
MounorubpuaHoe ckpeluBaHue. 3aKOH €IUHO-00pa3usi THOPUOB MEPBOTO MOKOJIEHUS.
[TpaBuiio JOMHHHMpPOBaHUSA. 3aKOH pacIlElUIeHUs] MPU3HAKOB. ['MIoTe3a YMCTOTHI raMerT.
[TonHOE ¥ HEMOJIHOE TOMUHHPOBAHHUE.

JuruOpuiHoe CcKpeluMBaHUE. 3aKOH HE3aBUCHMOIO HACIEAOBAHMS IPHU3HAKOB.
[{uToreHeTUYECKUE  OCHOBBI  JAWTMOPUIIHOTO  CKpEHIMBaHUS.  AHaIU3UPYIOLIEe
cKpemuBaHue. lcnonb30BaHWE aHAMM3UPYIOMIETO CKPELIMBAHMUS I OIPEACIICHUS
TeHOTHUIIa 0COOH.

CuernieHHoe HacnefoBaHue npu3HakoB. Pabora T. Moprana mo cuenjieHHOMY
HacJeA0BaHUIO reHoB. Hapylenue clienieHus reHoB B Pe3yibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOPHsI HACJIEICTBEHHOCTH. | €eHEeTHUECKUE KapThI.

'enetnka mnona. XpOMOCOMHOE OMNpeneNeHue IMona. AYTOCOMbI M THOJOBBIE
XpOMOCOMBI. ['oMOraMeTHsle U reTeporaMeTHble opranu3Msl. HacnenoBanue npusHakos,
CLEIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BBl N3MEHUNBOCTH: HEHACIEACTBEHHASI U HACIEACTBEHHAs. Pob
cpelbl B HEHACIEJACTBEHHOW W3MEHUYMBOCTH. XapaKTEpUCTUKA MOAUDPUKAITMOHHON
M3MEHUYMBOCTHU. BapranvoHHbIN psAl M BapualimoHHas kpuBas. Hopma peakunu npusHaka.
KonuyecTBeHHbIE M KauyeCTBEHHbIE MpPU3HAKM M HMX HopMa peakuuu. CBoiicTBa
MOAU(DUKAITMOHHON U3MEHUUBOCTH.

HacnencrBennas, wiM  TIeHOTUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHUBHas
U3MEHYMBOCTh. Mel03 M MOJ0BOW Mpolecc — OCHOBa KOMOWHATUBHON M3MEHYHBOCTH.
MytanuonHass u3MeH4YMBOCTh. Kilaccuukaiuss MyTanuii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. YacrtoTa W OpUYMHBI MyTauuid. MyrareHHble (axkTopbel. 3aKoH
TOMOJIOTMYECKUX PSIA0OB B HaclieACTBEHHON nu3MeHunBocty H. M. BaBumoga.

BresnepHas Hacne1CTBEHHOCTh U U3MEHUYUBOCTD.

I'enetuka yenoseka. Kapuorun yenoBexka. OCHOBHbIE METO/Ibl T€HETUKHU YETIOBEKa:
reHeaJIoTHYeCKuil, OJIM3HEIOBBIN, IUTOTCHETUYECKUM, OMOXUMHUYECKUN, MOJEKYISIPHO-
reHeTnueckuii. CoBpeMEHHOE ONpPEEIEHNE FEHOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHHUE,
FEHOTUNIMpOBaHKWE, B TOM uyuciae ¢ nomowbro [II[P-ananu3a. HacneancrBeHHbie
3a00JIeBaHNsI  YEJIOBEKA: reHHple  0ojJe3HH, ©OOJe3HM C  HAcIeACTBEHHOM
MPeIpacrlooKEHHOCThIO, XpOMOCOMHBIE Oosie3HH. ComaThyeckue U TeHepaTUBHbIC
mytanuu. CTBONOBBIE KIETKU. [IpUHIMIBI 310pOBOTO 00pa3a >KWU3HH, JAHUATHOCTHKH,
npoQUIaKTUKK M JICUEHUST TIeHETHYecKuX  Oosie3Hel. Menuko-reHeTHuecKoe
KOHCYJIbTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKON IN'€HETUKHU B MPEJOTBPAIICHUU U JICUCHUU
TeHETHYECKHUX 3a00JICBaHHI YETOBEKa.

JleMoHCTpaLHu:

[Toptpetsl: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmunbl 1 cxembl: «MOHOTHOPUIHOE CKpEIIMBAHUE U €r0 LMUTOr€HETUYecKast
OCHOBa», «3aKOH pPacUICIUICHUS U €ro LUTOIN€HETUYECKAas OCHOBa», «3aKOH YHUCTOTHI
ramer», «JuruOpugHoe ckpemuBaHue», «lluTonornyeckue OCHOBBI AUTHOPUIHOTO
CKpeluBaHusa», «Meiio3», «BzanMoaeiicTBre aluieIbHbIX T€HOBY, «I €HeTuUeCcKue KapThl
pacTeHUM, ’KUBOTHBIX U YEIOBEKA», «I eHeTHKa moJiay, «3aKOHOMEPHOCTH HACIEOBaHUs,



CLEIJIEHHOTO C nojom», «Kapuotumsl yenoBeka U KUBOTHBIX», «BHIbI ”3BMEHUNBOCTHY,
«Momudukannonnass u3MeHYMBOCTH», «HacnemoBanue pesyc-paktopay, «IeHeTnka
rpynn KpoBu», « MyTalMoHHAsi U3MEHYUBOCTH.

O6GopynoBanue:  MoJenHU-ammIuKauuu  «MOHOTHOpUIHOE  CKpEIIMBaHHUEY,
«Hemnonnoe nomuHupoBanuey, «/urudpuaHoe ckpemmBanuey, «llepekpéct xpoMocom»,
MUKpPOCKON U MHUKpompemnapaT «Jlpo3zoduna» (Hopma, myTanuud (OpMbI KPBUIbEB U
OKpacku Tena), repdbapuii «I'opox moceBHOW».

JlaGopaTopHble M NpaKTHYeCKHe PadoOThI:

Jlaboparopnasst pabota No 5. «/3ydeHue pe3ynbTaToOB MOHOTHOPUIHOTO U
JUTHOPHUIHOTO CKPEIIMBAHUS y IPO30(UIIBI Ha TOTOBBIX MUKpOTMpErapaTaxy.

JlaGoparopnass pabora Ne 6. «M3yueHune MoOAMPUKAITMOHHON H3MEHUYMBOCTH,
MIOCTPOEHUE BApUAILIMOHHOTO PsIia U BAPUALIMOHHOU KPUBOI.

JlaGoparopHass pabora Ne 7. «AHanu3 MyTauuii y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpEenapaTax.

[Ipaxktuueckas pabota Ne 2. «CocTaBieHre U aHAIU3 POJIOCTOBHBIX YEJIOBEKaAY.

Tema 7. Cenexkuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa M MPOLECC. 3apOKACHUE CEJIEKIIUN U JOMECTUKALUA. Y YEHNE
H. V. BaBuiioBa o 1eHTpax NMPOUCXOXKIACHHUS U MHOTO00pasusi KyJbTYPHBIX PAcCTCHUI.
LleHTpbl IPOUCXOKACHUS TOMAIIHUX )KMBOTHBIX. COPT, MOpOa, ITaMM.

CoBpeMeHHBIE METOJbI CEJNEKIMU. MacCOBBIi M WHIUBUIYAIbHBI OTOOPHI B
CEJEKIIMM pacTeHMi M KUBOTHBIX. OIleHka JKcTepbepa. bnm3kopoacTBeHHOE
ckpemmBanue — MHOpuAMHT. Yncras nuHus. CKpelMBaHue YUCTBIX JUHHH. [eTeposuc,
wi rubpunHas cuna. HepoacTBeHHoe ckpemuBaHue — ayrOpuauHr. OtaanéHHas
rubpuauzamus U e€ ycnexu. VMICKyCCTBEHHBIM MyTareHe3 W MOJy4YeHHE IOJIUILIIOUIOB.
JlocTrkeHus CeNeKIUN pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus Kak oTpacips Npou3BoACTBa. ['eHHas MH)KEeHepus. DTanbl CO31aHus
pexomOunanTHoi JIHK u tpancrennsix oprannzmoB. Kiierounas unxenepus. Knerounsie
KYJIbTYPBI. MUKpOKIIOHAIBHOE pPa3sMHOKEHHUE pacTeHUN. KnonupoBanue
BBICOKOIIPOJYKTHBHBIX  CEJIbCKOXO3SIICTBEHHBIX  OpPraHU3MOB. OJKOJIOTMYECKHE U
stnyeckue npodnemsl. MO — reHeTnuecku MOIUPHUIIMPOBAHHBIE OPTAaHU3MBI.

JemoHcTpanuu:

[Toprpetsr: H. Y. Basunos, 1. B. Muuypun, I'. /. Kapneuenko, M. @. lIBaHOB.

Tabnuupe! u cxembl: kapta «LleHTpbl MPOUCX0XKACHUS U MHOTO00pa3us KyJIbTypPHBIX
pactenmit», «Ilopoasl AoOMamIHUX JKUBOTHBIX», «CopTa KyJNbTYpPHBIX pAacTEHUII»,
«Otnanéunas rubpuauzanusy», «Padoter akanemuka M. @. MBanosay, «[lonummonamsy,
«OO0bekThl  OuoTexHonorum»,  «KietouHele  KyJabTypel UM KJIOHUPOBAaHUEY,
«KoHcTpynpoBaHue 1 EPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKM IUIOZOB M KOPHEIUIONOB JUKHX (POPM M KYyJIbTYpPHBIX
COpTOB pacTeHul, repoapuii «CenbcKkoX0391CTBEHHbIE PACTEHUS.

JlabopaTopHble M NpaKkTHYeCKUe padoOThI:

Okckypeuss «OCHOBHBIE METOJbI U JOCTUKEHUSI CEIEKLUU PACTEHUM U KUBOTHBIX
(Ha CeJEeKUMOHHYIO CTaHIIMIO, MJIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIA YYaCTOK, B
TEIUIMYHOE X0341CTBO, JJA0OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOI'O LIEHTPA)».



11 KJIACC

Tema 1. DBo1IOIHOHHAS OHOJIOTHS.

[Tpennochliku BOSHUKHOBEHUS 3BOJIIOLIMOHHON TEOpHH. DBOJIOLMOHHAS TEOpUs U
e€ MecTo B Onosioruu. BiisHue 3BOIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX
HayK.

CauierenbCcTBa HBONIIOIMY. [laieoHTOIOrNYECKHE: TOCIIEI0BATENBHOCTD MOSBICHUS
BUJIOB B TAJICOHTOJIOTMYECKON JIETONMUCH, MepexonHbie GopMmbl. buoreorpadpuueckue:
CXOJICTBO U pazinuue (ayH u Qop MAaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJICTBA W  pa3Nuuus HSMOPHOHOB  pa3HBIX  BHJIOB
NO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKUE:  TOMOJIOTMUYHBIE,  AHAJIOTUYHbBIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKUE:  CXOJACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTU U OCHOBHBIX META00IMYECKHX ITyTEH Y BCEX OPraHU3MOB.

OBomormonHas teopust Y. [apBuna. [Ipeanocbuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBrmKyiume cuiabl 3BOJIOUMU BHAOB 1O JlapBuHY (M30BITOYHOE DPAa3MHOKEHUE IPU
OTPaHUYEHHOCTH PECYPCOB, HEONpeIeIEHHAs] U3BMEHUYUBOCTh, O0pHh0a 3a CyIeCTBOBAHUE,
€CTECTBEHHBINU O0TOOD).

Cunretrnueckast Teopus 3Bontonuu (CTI) u e€ 0OCHOBHbBIE MOJI0KEHHUS.

MuxkposBosmtonus. [Tomynsus kak e1MHUIA BUJA U SBOTIOLUY.

JBuxymue cuiibl (pakTopbl) SBOTIOIUU BUOB B IpUpoie. MyTalMOHHBIN Mpoiiece
¥ KOMOMHATUBHAs U3MEHYUBOCTb. [lomymnsimonHbie BOJIHBI U Apeld renos. M3onduus u
MUTPALIUSL.

EctectBeHHbIl 0TOOp — HanpaBIAoMmMiA (hakTop 3BOMIOIUU. DOPMBI €CTECTBEHHOTO
otbopa.

[IprcnocoONeHHOCTh ~ OpPraHMW3MOB  Kak  pe3ylibTar  dBoionuu. [Ipumepst
npucrnocobIeHuil y opranu3MoB. ApoMop]o3bl U UAHO-aTANTAIINH.

Bun u Bunoobpazosanue. Kpurepun Buga. OcHoBHBIE (GOpMBI BUI000pa30BaHUS:
reorpauieckoe, 3KOJI0THIECKOe.

MakposBomtonus. ~ @opMmbel  dBoMOIMU:  (QuUIETHYECKas,  JUBEPreHTHas,
KOHBEpPreHTHas1, mapaienbHas. HeoOpaTumMocTh 3BOIOIUH.

[IpoucxoxaeHne OT HeCHEeUaIU3UPOBaHHBIX TMpeakoB. [Iporpeccupytromas
cnenuanu3anus. AfanTuBHas paauanysl.

JleMoOHCTpaUHuU:

[Toprpetsl: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, @. Mromiep, A. H. CeBepiios.

Tabmuupel U cxemsl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emiie», «3apoJiblliu
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «DopMbl O0pHOBI 3a CYIIECTBOBaHHUEY,
«EctecTBeHHbIN 0TOOP», «MHOroo0Opa3ue copToB pacTeHuit», «MHoroodGpasue mnopoj
KUBOTHBIX», «llomymsmum», «MyTaunoOHHAS WM3MEHYUBOCTH», «ApoMopdOo3bI»,
«Mnunoananrauuny», «O0Imas nerenepanus», «JBmwkymue cuibl 3Boionumn», «Kapra-
cxema wmapmpyra myremectsus Y. [lapBuna», «boprba 3a cymiecTBOBaHHEY,



«IIpucnoco6IeHHOCTh OpraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«IKOJOTHYECKOe BUI000pa30BaHUE.

O6opynoBaHue: KOJUIEKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMHU OKPACKH, Habop
IUIOJIOB U ceMsH, Koiekuus «[Ipumepsl 3alIMTHBIX MPUCIIOCOOJIEHUN Yy KUBOTHBIX»,
Moesib « OCHOBHBIE HAMPABIICHUS 3BOJIIOIUNY, 00BEMHAA MOJieb «CTpOeHUE TOJTOBHOTO
MO3Ta O3BOHOYHBIX .

buoreorpaduueckas kapra mupa, KosieKuus «PopMbl COXpaAaHHOCTH MCKOMAEMBbIX
JKUBOTHBIX M pacTeHui», monaenb ammiukanusa «llepekpéct XpoMocom», BIIaKHbBIE
npenapatel  «Pa3BuTue  Hacekomoro», «Pa3BuTHe JAryIIKW», MHKpOIpernapar
«JIpo3oduna» (HopMa, MyTartuu (OPMbI KPBLIbEB U OKPACKHU Teja).

JlaGopaTopHble M NpaKkTHYeCKHe PadoThI:

JlaboparopHast pabora Ne 1. «CpaBHeHHE BHIOB 10 MOP(POIOTHYECKOMY
KPUTEPUION.

Jlaboparopnast padora Ne 2. «Onucanue NpHUCIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEHUE M pa3BUTHE KM3HH Ha 3emuie.

JlonaydHble TpeACTaBICHUS O 3apOXKACHUM KWU3HM. HaydHble TIuUnotes3bl
BO3HUKHOBEHHUS KM3HHM Ha 3emiie: abMoreHe3 W MaHCHepMus. XUMHUYECKas SBOJIOIMS.
AOGUOreHHBIN CUHTE3 OPraHUYECKUX BELIECTB U3 HEOPraHMYECKHX. DKCIIEPUMEHTAIbHOE
MOATBEPIKJICHHE XUMUYIECKOM dBOTIoNHK. HauanpHbIe 3Tanbl OMOJIOTHUECKOM IBOJIFOIUH.
['unoteza PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHUE
npoTOKIETKH. IlepBble KieTku 1 ux 3Boaonns. PopMUpOBaHUE OCHOBHBIX IPYIIT )KUBBIX
OpPraHNU3MOB.

Pazeutne xu3Hun Ha 3emiie mo 3paMm U nepuojaM. Kartapxeil. Apxeiickas u
npotepo3oiickas 3pel. [lameosolickas 3pa u €€ mepuoabl: KEeMOPUNCKUN, OPIAOBUKCKHUH,
CUJIYPUMCKUI, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30iickas 3pa u €€ NepuoIbl: TPUACOBBIN, FOPCKUN, MEJTOBOM.

KaiiHo3oiickas apa u €€ nmepruo/pl: NajeoreHOBbI, HEOT€HOBBIM, aHTPONIOT€HOBBIN.

XapakTepucTHKa KJIMMaTa M TeOJIOTMYECKUX mpoueccoB. (OCHOBHBIE ATallbl
IBOJIIOIUHN PACTUTEIBHOTO M KUBOTHOTO MHUpa. ApoMOp(}O3bl Y pAaCTCHUN M KUBOTHBIX.
[TosiBneHue, pacBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak oOTpaxkeHue HBoonuu. OCHOBHBIE
CHUCTEMAaTHYECKHUE TPYIIIBI OPraHU3MOB.

OBoJIOLUs 4elnoBeKa. AHTpPOMNOJOrus Kak Hayka. Pa3BuThe mnpeactaBieHH O
IPOUCXOXKIECHUM 4YeIoBeKa. MeToapl n3yueHus: aHTpornorene3a. CXoAcTBa M pas3iinyus
YeJIOBEKA U KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHUE YETIOBEKa.

JBmwxymue cuibl ((pakTopbl) aHTpororeHe3a. HaciencTBeHHas M3MEHUMBOCTH H
ecTecTBeHHbIH 0TOOp. OOIIecTBEHHbI 00pa3 KU3HHU, WU3TOTOBJIEHHWE OpYAUU Tpyaa,
MBIILIJIEHUE, PEYb.

OCHOBHBIE CTaguM W BETBH DOBOJIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymenslid, YenoBek npsamoxonsamui, YenoBexk HeanaepranbCckuil, UeloBEeK pa3yMHBIN.
Haxonku ucKomaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBAaHMS, 00JIACTh PACIPOCTpaHEHUS,
00BEM TOJI0BHOI'O MO3ra, 00pa3 KU3HU, OPYAUSI.



Yenoseueckne pacbl. OCHOBHbIE OOJBIIME pachl: €BpOINEOHIHAs (eBpa3uiickasi),
HErpo-aBcTpajouHasl (PKBaTOpUaabHasi), MOHIOJOMIHAA (a3MaTCKO-aMEpUKaHCKas).
YepThl NPUCHIOCOOIEHHOCTH IMPEACTABUTENEH YEOBEYECKUX pPAaC K  YCIOBUSAM
cymecrBoBaHud. EquHcTBO yenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpauum:

[TopTpetsl: @. Penn, JI. [Tactep, A. . Onapun, C. Muiep, I'. FOpu, Y. JlapBuH.

Tabmuuer u  cxembl: «Bo3numknoBenume CoJIHEUHOH cHCTeMBI», «Pa3Burne
OpraHUYEeCKOro MUpay, «PacturenpHas KJIIETKa, «KuBoTHas KJIETKa,
«IIpokapuotuueckass kieTka», «CoBpeMeHHass CHCTeMa OpPraHUuYecKoro MHpay,
«CpaBHEeHHE aHATOMUYECKUX YEPT CTPOCHUS YEJOBEKa U YEIIOBEKOOOPA3HBIX 00E3bSIHY,
«OCHOBHbIE MECTa MaJICOHTOJIOTMYECKUX HAaXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/peBueitmne mroau», «JpeBHue mroam», «llepBble  COBpEMEHHBIE IO,
«YenoBeueckre pachbh».

O6opynoBanue: Mmyisku «IIpoucxoxaenue denoBeka» (OIOCTBHI aBCTPAIONMUTEKA,
MUTEKaHTPOIIa, HeaHJepTalblla, KPOMAHBOHI[A), CICNKH WU H300paKCHHUS KaMEHHBIX
opyauii  TEpBOOBITHOIO  4YeloBeKa  (KaMHHU-YOMIEphl,  pyOwuna, ckpebna),
reOXpOHOJIOTHYECKass Tabnuua, KoJuleKuus «@POopMbl COXPAaHHOCTH HCKONAEMBIX
YKUBOTHBIX U PACTEHUI».

JlaGopaTopHble M MpakTHYeCKHe PadoThI:

[Tpaktudeckass pabora Ne 1. «/3yueHue HCKOMAEMBIX OCTATKOB pACTCHHH U
JKUBOTHBIX B KOJUICKITUSX).

DKCKypcusi «IBOJIOLUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBII
WJIU KpaeBeIuecKuil my3en).

Tema 3. Opranu3mbl 1 OKPYKAKOIIAA cpeaa.

DKojorusi Kak Hayka. 3aJaud W pas3jeNibl SKOJIOruu. MeToabl 3KOJOTMYECKUX
UCCJIEI0BAaHUI. DKOJIOTrMY€CKOE€ MUPOBO33PEHUE COBPEMEHHOT'O YETIOBEKA.

Cpenpl oOuTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIHAs, IOYBEHHAas,
BHYTPUOpPTaHW3MEHHAas.

Okonornyeckue  (axtopel.  Kiaccuduxamuss — skonormdeckux — QaxTopos:
abuoTuveckue, OMOTUYECKUE U aHTPOTIOTeHHBIe. [[eficTBrE dKonorndeckux GakTopoB HA
OpTaHU3MBI.

AbGuotnueckne (GaKTOpbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Tpucnocobnenus opraHu3MoB K JEHCTBUIO abuoTHueckux (aktopoB. buonormueckue
PUTMBI.

buornueckue Qaxtopel. Buasl OMOTHUECKHMX B3aUMOJCHCTBHIA: KOHKYpPEHIHS,
XUIIIHUYECTBO, cUMOMO3 U ero Qopmel. [lapazutusm, Koomepauus, MyTYyajJu3M,
KOMMeEHCaIH3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIN3M, HEUTpaan3M. 3HaUCHUE
OMOTHYECKUX B3aMMOJEHCTBUN [UJISl CYIIECTBOBAHMS OPraHU3MOB B MPHUPOIAHBIX
coo01iecTBax.

DKOJIOTHYECKNE XapaKTEPUCTUKHU NOMyasiund. OCHOBHbBIE MTOKA3aTEIN NOMYJISALNN:
YUCJIEHHOCTh, MJIOTHOCTh, POXKJIAEMOCTh, CMEPTHOCTh, MPUPOCT, MUrpanus. JluHamuka
YUCJIICHHOCTH TMOIYJISLUNN U €€ Perysilus.

JdeMoHcTpauum:



[Toptpetsr: A. I'ym6onbar, K. @. Pynse, O. ['ekkensb.

Tabnmuupet u cxembl: kapra «lIpupomubie 30HBI 3emuu», «Cpeasl OOUTaAHUS
opranuzmMoBy, «Doronepuoauzmy, «llomynasuuny», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH
oMY UHPY30puu-TyPenbkuy, «IIuiesbie enm».

JlaGopaTopHble M MpaKkTHYeCKHe PadoThI:

Jlaboparopnas padota Ne 3. «Mopdomornyeckne 0cOOEHHOCTH PACTEHU U3 Pa3HBIX
MECT OOUTaHUS».

JlaboparopHast pabora No 4. «BnusiHue cBeTa Ha pPOCT U Pa3BUTHE YEPEHKOB

KOJIeyCay.
[Tpaktuueckass pa6ora Ne 2. «[loacuéT MIOTHOCTH MONMYJSALUUNA pPa3HBIX BHJIOB
pacTeHUN».
Tema 4. Coo01ecTBa ¥ 3KOJ0rHYECKHE CUCTEMBI.
CooOmiectBo opraHu3mMoB — OuoneHo3. CTpykTypbl OuoOlEeHO3a: BHIOBas,

IPOCTPAaHCTBEHHasA, Tpoduueckas (nmuienas). Bunsl-noMmuuanTsl. CBs3u B OMOLIEHO3E.

DKojoru4eckue cuctemsl (3kocucteMsl). [lonsTie 06 3KocrucTeMe U OUOTreoeHO03e.
@OyHKIIMOHATIBHBIE KOMIIOHEHTBI YKOCUCTEMBI: MPOAYLEHThl, KOHCYMEHTHI, PEAyLEHTHI.
KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B 3KocucreMe. Tpoduyeckue (MUIIEBbIE) YPOBHU
skocucTeMsl. [Iumensie nenu u cetu. OCHOBHBIE MMOKAa3aTeNIM KOCUCTEMBI: OHomacca,
IPOYKIHS. DKOJOTMYECKUE MUPAMUIbL: MPOIYKLIUHU, YUCIIEHHOCTH, OnoMaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIALMs, pa3BuThe. CyKueccus.

[IpupoHbIE SKOCHCTEMBI. DKOCHCTEMBI O3€P M PEK. DKOCUCTEMA XBOMHOTO WU
HIMPOKOJIMCTBEHHOTI'O JIECa.

AHTpPOTIOTr€HHbIE 3KOCHUCTEMBI. ATPOIKOCHCTEMBI. YpO60IKOCUCTEMBI.
Bbuonorndeckoe u X035HCTBEHHOE 3HAUEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpasue kak (¢aktop ycToHuumBOCTH dKocucTteM. CoxpaHeHue
OMOIOTrHYecKOro pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiisl, coctaB U CTpykTypa 6uocgepsi.
Kupoe BemiectBo 1 ero pyHKIMU. OcOOEHHOCTH OHnocdephl Kak rI100aTbHON YKOCUCTEMBI.
Jlnnamuueckoe paBHOBecue U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTs! BeeCTB ¥ OMOre€OXMMHUYECKHE LIUKIIBI 3JIEMEHTOB (YIJIEpO/a, a30Ta).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBo B Omochepe 3emum. AHTpPOTIOTEeHHBbIE HM3MEHEHHS B Ouocdepe.
['moGasibHBIE SKOJIOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHHE MPUPOABI U yenoBeuecTBa. CoxpaHeHne 6Mopa3HooOpa3us Kak
OCHOBa ycToiunBocTH Onocdeprl. OCHOBa palMOHAIBLHOTO YIPABJICHUS MPHPOIHBIMU
pecypcamMu U X ucrolib3oBaHue. JlocTukeHus GMOJIOTUU U OXpaHa MPUPO/IBL.

JdeMoHcTpauum:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackui.

Tabmuupl u cxemsl: «[Iumesble nenu», «bHOLIEHO3: cOCTaB M CTPYKTYpay,
«IIpuponnsie coobiecTBay, «Llenu nutanus», « Jkonoruyeckas nupamuaa», «bnocdepa
U YeJIOBEK», «DKOCUCTEMA HIMPOKOJIMCTBEHHOIO Jieca», « IKOCUCTEMA XBOMHOTO JIEcay,
«buoneHo3 BogoéMayn, «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3JEHCTBUSA Ha
IpUpoay», «BakHeHIIne HCTOYHUKH 3arpsI3HEHMS BO3lyXa U I'PYHTOBBIX BO», «[louBa —



BaKHeWIas cocTaBsomas ouocheps», «DakTopsl gerpajauuu nousy, «llapHukoBbIi
apdexT», «DakTopbl pagMOaKTUBHOIO 3arpsi3HeHus ouocdepb», «OO0mas cTpykTypa
ouocdeps», «Pacnpoctpanenue xu3sHu B Onochepe», «O30HOBBIA 3KpaH OMOCcPepbI»,
«Kpyrosopor yriepona B 6uochepe», «KpyroBopot a3ota B IpHUpOAE».

OOGopynoBanue: Mojelb-anmuivkanua <« Tunuyaeie  OWOLIEHO3BI», TrepOapuit
«PactutenbHple coolmiecTBa», Kosulekuuun «buoneHosy, «BpenuTtenun BaKHEHIINX
CENIbCKOXO3AMCTBEHHBIX KYJBTYp», repOapuu M KOJUIEKIUU PACTEHUH U >KUBOTHBIX,
NpUHAJIeKAIIME K Pa3HbIM SKOJIOTMYECKHM TIpyImnam oJHoro Bujaa, KpacHas kHura
Poccuiickoit denepannu, n300pakeHNs OXpaHAEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOT'MA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHN A

Cormacao ®I'OC COO, ycraHaBiIMBarOTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
oOydJalIUMHCS  NOpOrpaMM  CpeAaHero  oOmero  oOpa3oBaHMS:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType INYHOCTHBIX pe3yJIbTATOB OCBOCHUS NpeaAMeETa «bronorush) BbIIEICHBI
CIIEIYIOIINE COCTABJIAIONIME: OCO3HAHHME OOYYaIOIIMMHUCA POCCHUICKON T'paKIaHCKOM
UJCHTUYHOCTM  —  TOTOBHOCTM K  CaMOpPA3BUTHUIO,  CaMOCTOSTEIBHOCTH U
CaMOOIIpeIeNICHUI0, HAJIMYME MOTHUBAIMM K OOYYEHUIO OHOJIOTHH, IIeJIEHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKJEHUM JIMYHOCTH Ha OCHOBE KIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPATUIIUI pa3BUTHUSI OMOJOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH
00y4JarImuXcsi PYKOBOJCTBOBAThCS B CBOEH NEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMH, TMPUCYIIMMU CHUCTeMe OuoJiormueckoro oOpa3oBaHWs, HaJIU4uue
HKOJIOTMYECKOI0 MPABOCO3HAHMS, CIOCOOHOCTH CTaBUThH IIEJIM U CTPOUTH >KU3HEHHbIE
IIJIaHBL.

JInyHOCTHBIE pE3yNbTaTBl OCBOCHMS IpeaMera «bHOJIOrHsS» JOCTUTAarTCS B
eIMHCTBE y4eOHOM U BOCIUTATEIHHOM JAEATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUHCKMMHU  COLUMOKYJIBTYPHBIMH, HCTOPHUYECKUMH W JTYXOBHO-HPABCTBEHHBIMH
LHEHHOCTSIMHM, TPUHATBIMH B OOINECTBE IMpaBHWJIaMH W HOPMaMu [OBEIEHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHUs, CAMOBOCIIUTAHUS U CAaMOPa3BUTHS, PA3BUTHUS
BHYTPEHHEH IMO3MIMM JIMYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY WU MPABOMNOPSAIKY,
YeJIOBEKY TPY/a U CTapIIeMy ITOKOJIEHUIO, B3AUMHOTO YBa)KE€HUs1, OEpeKHOT0 OTHOIICHHUS
K KyJbTYPHOMY HacCJIEAUI0 W TPaJuLHsIM MHOTIOHAIMOHAJIBHOrO Hapoja Poccuiickoin
denepaunu, IPUPOAE U OKPYXKAIOLIEH cpese.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUs yueOHOro mnpenMera «buonorus» IOIKHBI
OTpa)kaTb ~ TOTOBHOCTb W  CHOCOOHOCTh  OOYYalOUIMXCS  PYKOBOJCTBOBATHCS
chopMuUpOBaHHOM BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OPUEHTAIUH,
NO3UTHUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM LIEHHOCTSM
poccuiickoro o0ImiecTBa, pacHIMpEeHUE XU3HEHHOT'O ONbITa U ONbITa JEATEIbHOCTH B
IIPOLIECCE peaanu3ali OCHOBHBIX HANPABJICHUN BOCIUTATEIBHOM NEATEIBHOCTH, B TOM
YHCJIE B YACTHU:

1) rpaskIaHCKOr0 BOCTIMTAHMS:

c(OpMHUPOBAHHOCTh TPAXKIAHCKOM MO3ULMK OOydYalolIerocs Kak AaKTUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCUIMCKOI0 00ILECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IPaB M OOS3aHHOCTEW, yBa)KEHHE 3aKOHA U
IIPaBOIIOPSIZIKA;



TOTOBHOCTh K COBMECTHON TBOPYECKOW MACSATEIHHOCTH MPH CO3JaHUU YUEOHBIX
MIPOCKTOB, PEIIEHWN YYEOHBIX M MO3HABATEIBHBIX 3aJ1ay, BBHIMOJHEHUH OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

CITOCOOHOCTH OMpPEACIISITh COOCTBEHHYIO IO3HMIIMI0 MO OTHOIICHHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YyMEHHE YYHUTHIBaTh B CBOMX JEHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOIEM C pa3HbIMU YOEKICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTAMH U
COIMAJIBHBIM TI0JIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOIO BBIMOIHEHUS YYCOHBIX,
MO3HABATEJILHBIX M HMCCIEA0BATEIbCKUX 3a7a4, YBaKUTEIbHOTO OTHOIICHUS K MHEHHIO
OTIMOHEHTOB MPU 00CYKJACHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKOM ESATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHHUSA:

c(hOpMUPOBAHHOCTh POCCHUUCKOW T'PaKIaHCKOW WJISHTHUYHOCTH, MaTPUOTHU3MA,
YBAKEHUSI K CBOEMY HApoJy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHOM, ropaoctu 3a
CBOM Kpail, cBOo PoaumHy, CBOW A3BIK W KyJIbTYpPy, MOPOIUIOE H HACTOSAIIECE
MHOTOHAaIIMOHAJIBHOTO Hapoxaa Poccuu;

IIECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIEIUI0 M MaMSTHHKAM MPUPOIBI,
JTOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTH OIICHUBAThH BKJIAJ] POCCHUICKUX YUYEHBIX B CTAHOBJIICHHE U Pa3BUTHE
Onosoruy, MOHMMAaHUs 3HAYEHUS OWOJOTMM B MO3HAHWU 3aKOHOB MPHUPOIBI, B KU3HU
YeJI0BeKa U COBPEMEHHOT'O 00IIECTBa;

uaeiHas yO0exAEHHOCTh, TOTOBHOCTh K CHOyXeHHI0O u 3ammure OteuecTsa,
OTBETCTBEHHOCTH 3a €T0 CYyABOY;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX [IEHHOCTEW POCCUMCKOTO HAPO/IA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYAllMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JTUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMYMUBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMUTENSAM, CO3JIAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO IPUHATUSA LEHHOCTEH CEMEWHOM JKU3HM B COOTBETCTBHM C TPaAULIMSAMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas 3CTETUKY ObITa, HAY4YHOTO W
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHNE YMOLIMOHATIBHOIO BO3/ICUCTBHSI )KUBOW MPUPOJIBI U €€ HIEHHOCTH;

FOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJIICHUE MPOSIBIISATH
Ka4yeCTBA TBOPYECKOW JINYHOCTH;

S) ¢usnyeckoro BocnuTaAHUA, (OPMHUPOBAHUSA KYJBTYPBI 310POBbS H
IMOLMOHAIBHOIO 0JIATOMOJIYYHSA:

MOHUMAHHUE W pean3anus 3JA0pOBOTO M 0Oe30macHOro olpasa KU3HHU (340pOBOE
MUTaHue, COOJIOJICHHE TUTMEHUYECKUX MPaBUI U HOPM, COAIAaHCHUPOBAHHBIA PEXHUM



3aHATHH U OTIIbIXA, pEryJsipHas pu3nyecKas akKTUBHOCTD), O€pEKHOr0, OTBETCTBEHHOT'O U
KOMIIETEHTHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHE LEHHOCTH MPaBUJ MHJIMBUIYAJIbHOIO U KOJUIEKTUBHOI'O OE30MACHOIO
MOBEJICHUS B CUTYalIUSIX, YTPOXKAIOIINX 3I0POBBIO U XKU3HU JIIOACH;

OCO3HAHME TIOCIEACTBUH W HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) Tpy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYly, OCO3HAHHUE IIEHHOCTU MacTEPCTBa, TPYyA0t00ue;

FOTOBHOCTb K AaKTUBHOM JEATENIbHOCTH TEXHOJOTMYECKOM U  COLMANIbHOU
HAINPABJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITENIBHO
BBITIOJIHATH TaKyl0 JAESITEIbHOCTb;

UHTEpEC K pa3iaudHbiM chepam MpodeccHOHATbHOM NeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyayimied mpodeccuu W peaau3oBBIBATh COOCTBEHHBIE
YKU3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEH JKU3HHU,

7) 3K0JI0TN4€eCKOr0 BOCTIMTAHUS:

HKOJIOTHUECKH I1eJIecCO00pa3HOe OTHOIICHHE K MPHUPO/E KaK UCTOYHHKY >KM3HU Ha
3emMJie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIIIEHWE  YPOBHSA  OKOJIOTMYECKOW  KYJIbTYphl: NPHUOOpETEeHHE  OINbITa
IUTAHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOJKHBIX TOCJIEICTBUMA NJISl OKpYXKarolen
Cpenbl;

OCO3HAaHME INI00ATIBHOTO XapaKTepa 3KOJIOTUYECKUX MPoOJieM U MyTel UX peuieHus;

CHocOOHOCTh MCHOJIB30BaTh NMPHOOpETaeMble MPU W3YYEHUU OUOJIOTUU 3HAHUS U
YMEHHS MpPU PELICHUU TpoOJieM, CBA3aHHBIX C PAlMOHAIBHBIM MPUPOIONOIb30BaHUEM
(cobmroieHne mpaBuil TIOBEJICHUS B IPUPOJIE, HATIPABJICHHBIX HA COXPaHEHUE PABHOBECHS
B DKOCHCTEMaxX, OXpaHy BHUJIOB, IKOCHCTEM, Onochephl);

AKTUBHOE HENPUATHE JICHMCTBUN, MPUHOCAIIMX BpEJ OKPYKAOUIEH MPUPOTHON
cpele, YyMEHHE MPOTHO3UPOBATH HEOJArONMPUATHBIE HKOJIOTMYECKHE TMOCIEACTBUS
IIPEANPUHUMAEMBIX IEUCTBUI U IIPENOTBPAILATh UX;

HaJIMYMe Pa3BUTOTO FKOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTUYECKOM KYIbTYpHhI, OTbITA
JEATENBHOCTU 3KOJIOTMYECKON HANpPaBIEHHOCTH, YMEHMSI PYKOBOJICTBOBAaTbCS HMHU B
MO3HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAJILHOM MPAKTHKE, TOTOBHOCTU K Y4acTHIO B
INPAKTUYECKON JEATENBHOCTH IKOJIOTMUECKON HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKW W OOIIECTBEHHOW NPAKTHUKH, OCHOBAHHOTO Ha JHAJOre KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE S3BIKOBOM M UYMTATEIbCKOM KYyJIbTYpbl KaK CpeICTBa
B3aUMOJEICTBUS MEXY JIFOJbMHU U IMO3HAHUS MUPA;

NOHMMAaHHe Ce(PUKN OMOJIOTHH KaK HayKH, 0CO3HAHU € poiu B HhopMUpOBaHUHT
PAlMOHANILHOTO HAYYHOTO MBIIIEHUS, CO3JaHUM IEJIOCTHOTO TpEeJACTaBiIeHUs 00
OKpYXalolIeM MHUpPE Kak O €IMHCTBE NPUPOJIbI, YelIOBEKa M OOLIECTBA, B INO3HAHUU



NPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHMH NpoOJeM COXpaHEHHs IPUPOIHOIO
paBHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTH OHOJIOTMM JUISi COBPEMEHHOM IMBUIM3ALUU:
o0ecrieueHUs] HOBOTO YPOBHSI Ppa3BUTUS MEAMIMHBI, CO3JAAHHME MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaThb PECypCHbIE NPOOJIEMBI PAa3BUTHUS YEIIOBEUYECTBA,
IIOMCKA ITyTeH BbIX0J1a U3 INI00AIbHBIX 3KOJIOIHUECKUX Mpo0iIeM 1 obecrieueHns nepexoaa
K YCTOMYMBOMY pPa3BUTHIO, PALlMOHAIBHOMY HCIIOJIb30BAHHMIO MPUPOIHBIX PECYPCOB U
(OpMHPOBAHHIO HOBBIX CTAHJAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OMOJOTMYECKUX 3HAHMM B LENSX MOBBIIICHUS
oOmie KyJabTypbl, €CTECTBEHHO-HAY4YHOM TI'pPaMOTHOCTH, KaK COCTaBHOM dYacTu
(YyHKIMOHANBHOM rPaMOTHOCTH 00y4aroumxcs, GopMuUpyeMond Ipu U3y4yeHU U OUOJIOTHH;

HNOHMMAaHHE CYITHOCTH METOJI0B IMO3HAHMSI, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIOJIb30BaTh MOJTYYaeMble 3HAHUA JJIs aHAU3a U OOBACHEHUS SBICHUUN
OKPY’KaIOIEro MUpa U MPOUCXOAAIINX B HEM U3MEHEHUI, yMEeHue ieJaTh 000CHOBaHHbBIE
3aKJIIOYEHHS] HA OCHOBE HAay4HbIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO UCIIOIb30BaTh OMOJIOTUYECKHUE 3HAHUS JJIS PELICHUS
npo0JIeM B pealIbHBIX )KU3HEHHBIX CUTYaIUX;

OCO3HAHME LIEHHOCTHM HAay4YyHOW JI€ATENbHOCTH, TOTOBHOCTb OCYILECTBISATh
IIPOEKTHYIO U UCCIIEI0BATENbCKYIO AEATEIbHOCTh MHINBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTb U CLIOCOOHOCTB K HEIPEPBIBHOMY 00OPAa30BaHUIO U CaMOOOPA30BaHUIO, K
AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTMM B COOTBETCTBUHU C KU3HEHHBIMU
NOTPEOHOCTSAMHU.

METAINIPEJIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe pe3ynbTaThl OCBOCHHS y4deOHOTo mipeameTra «buosorus»
BKJIFOYAIOT:  3HAuYWMble i1 (OPMHPOBAHHS  MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUILTUHAPHBIE  (MEXMpEIMETHbIC) OOIeHAyYHbIE TIOHATHS, OTPAKAIOIINE
[IEJIOCTHOCTh HAYYHOM KapTUHBI MUPA U CIIEM(PUKY METO/IOB MTO3HAHUS, HCTIOJIb3yEMbIX B
€CTECTBCHHBIX HayKaX (BEIEeCTBO, YHEPTHs, IBIICHUE, TIPOIECC, CUCTEMa, HAYIHBINA (axT,
MPUHIKII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, HCCIEIOBaHHE, HAOIIOJCHUE,
U3MEpPEHUE, OKCIePUMEHT W  JIPYyruX), YyHUBEpcajbHbIe ydeOHBbIC  JCHCTBUS
(mo3HaBaTeNbHbBIC, KOMMYHUKATUBHBIE, pErysSTUBHBIC), 00eCIIeunBaroIIne
dbopmupoBanue (HYHKIMOHATHHOW TPAMOTHOCTH W COLMAIBHOM  KOMIETEHIIUU
00yyJaromuxcs, CIOCOOHOCTh oOydJaromuxcs WCIIO0JIh30BATh OCBOCHHBIC
MEXIUCHUIIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS U YyHHUBEpCalIbHbIE Yy4ueOHbIE
JIEWCTBHS B TIO3HABATEILHOM M COLIMAIBHON MTPAKTHKE.

MeranpenMeTHbie  pe3yJdbTaThl OCBOEHUS IMPOTPAMMBI  CPEIHETO  OOIIEero
00pa3oBaHUs JOKHBI OTPAXKATh:

OBjajieHHe YHUBEPCAJBLHBIMH YUeOHBIMU MO3HABATEILHBIMU AeHCTBUSIMU:

1) 6a30BbIe JJOrMYECKHE TeHCTBHS:



CaMOCTOATENBHO (POPMYJIMPOBATh U aKTyaIU3UpOBATh MIPOOIEMy, pacCMaTpUBaTh €&
BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHHMM 3HAHUN NMPHUEMBI JOTHYECKOTO MBILIUICHHS (aHAIu3a,
CHHTE3a, CpaBHEHMsI, Kilaccu(puKkanuu, o000IIeH ), PACKPBIBATh CMBICII OHOJIOTHYECKHX
HNOHATHM (BBLAENIATh MX XapaKTepHblE NPU3HAKU, YCTAHABIMBATH CBSI3U C JPYrUMHU
MOHSATHSMH ),

ONPEEINATh LIeNIN JeATEIbHOCTH, 3a/1aBasi HapaMeTPbl U KPUTEPUN UX JTOCTHIKEHUS,
COOTHOCHUTB PE3YNBTATHI AEATEIBHOCTH C ITOCTABICHHBIMU LIEJISIMU;

UCII0JIb30BATh OMOJIOTMUECKHE MTOHATHUS )11 0ObSICHEHHS (PaKTOB U SIBJICHUH KMBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYXACHUs (MHIYKTHUBHBIE, AENYKTUBHBIE, 110 aHAJIOTHUH),
BBIABIATh 3aKOHOMEPHOCTH M TNPOTHUBOPEYUS B  PacCMAaTPUBAEMBIX  SIBJICHHUSX,
(GbopMyIHpOBaTh BBIBOJIbI M 3aKIHOUYECHHUS;

IPUMEHITh CXEMHO-MOJENBHBIE CPEICTBA MJI1 IPEICTABICHUS CYHIECTBEHHBIX
CBA3€Hl M OTHOLIEHUI B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUI
pPa3HOro poja, BBISIBICHHBIX B Pa3IMYHbIX HH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3zpabaTbIBaTh IUIaH peELIeHUus MpoOJemMbl ¢ YYETOM aHajdu3a MMEIOIIUXCS
MaTEpHUAIIBHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTb, OLEHUBATH COOTBETCTBUE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEACTBUM 1€ATEIbHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH PabOTy B YCIOBHUSIX pEalbHOr0, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE NEHCTBUS:

BJIa/ICTh HABbIKAMU Yy4eOHO-MCCIIEIOBATENbCKOM M MPOEKTHOM JeATEIbHOCTH,
HaBBIKAMU pa3pelieHusi mpo0ieM, CHOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOMCKY METOJOB PEIICHUs] MPAaKTHUYECKUX 3aJad, MPUMEHEHHUIO Pa3IUYHbIX METOJIOB
MO3HAHUS;

UCII0JIb30BaTh PA3JIMYHBIE BUJIbI AEATEIBHOCTH I10 IMOJYYEHUIO HOBOTO 3HAHMS, €T0
UHTEpIpEeTaIiH, TPeoOpa30BaHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYallUsAX, B TOM YHCIIE
NIPU CO3/ITaHUU YYEOHBIX U COLUAIBHBIX MPOEKTOB;

dopMHUpOBaTh HAYYHBIA THI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSMU U METOJIAMU;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3314l B 00pa30BaTENbHON ACSITETLHOCTH
Y )KM3HEHHBIX CUTYalLUsIX;

BBISIBJISITH IPUYMHHO-CJICICTBEHHbBIE CBSI3M U aKTyaJIU3UpPOBATh 3aJlauyy, BbIIBUTaTh
TUIOTE3Y €€ pelleHus, HaXOAUTh apIYMEHTHI /ISl JOKa3aTeIbCTBA CBOUX YTBEPKIACHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

AQHAJIM3UPOBATH TIOJYUYEHHBIE B XOJE PEIICHMs 3a/ayd PE3YJbTAThl, KPUTUUECKU
OLICHMBATh UX JOCTOBEPHOCTD, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYILECTBIISITh LI€JI€HANIPABIECHHBIN TOUCK MIEPEHOCa CPEJCTB U CIIOCOOOB JIEHCTBUS
B IIPO(heCCHOHANBHYIO CPENY;



YMETh TEpPEHOCUTh 3HaHUS B TIO3HABATEJIbHYID W MPAKTHYECKYIO 00JacTu
KU3HEEATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IACTEN;

BBIJIBUTATh HOBBIE UJICH, MpEJIaraTh OpUTHHAIBHBIE TTOIXO0/IbI U PEIICHUs, CTABUTh
npo0JIeMBI M 33a4H, JOMYCKAOIIUE AIbTEPHATUBHBIE PEIICHHUS.

3) pabdora ¢ unopmanueii:

OpUEHTUPOBATHCS B PpA3IMYHBIX HMCTOYHMKAX HHPoOpMauuu (TEKCTe Y4eOHOro
nocoOus, HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTUYECKUX CIOBAPAX U CIIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTE), aHaIu3upoBaTh HTHPOPMALIUIO PA3INYHBIX
BUIOB U (opM TmpencTaBlieHUs, KPUTUYECKH OIEHUBAaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3aNPOCHl U MPUMEHSATH PAa3JIMYHBIE METOJIbI TP MOUCKE U OTOOpE
ounonornueckoit nHGopmaIuu, HeoOXOAMMOM NIJIsl BHITIOTHEHUST YU€OHBIX 3a]1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUA  HMH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEpPUICHCTBOBATh KYJbTYpPY AKTUBHOI'O HCIIOJIB30BAHUS PA3IMYHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSTEIbHO BBIOMPATh ONTUMAJIBHYIO (OPMY MpPEACTaBICHUS OUOIOrHYECKON
uH(popmanuu (CXembl, TpaduKH, TUarpaMMBbl, TaOIHIIbI, PUCYHKU U APYTOE);

MCIIOJIH30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEJCTBA MPHU paboTe ¢ OMOIOTUYECKOM
uHpopMalMel: NPUMEHSATh XMUMHUYECKUE, (U3NYECKHe U MaTeMaTHYecKue 3HaKH U
CHUMBOJIBI, popMyIibl, aO0peBUaTypy, HOMEHKJIATYPY, UCIOJIb30BaTh U MPeoOpa3OBbIBAThH
3HAaKOBO-CUMBOJIMYECKHE CPEACTBA HATISITHOCTH;

BJIa/IETh HABbIKAMU DPACIO3HABaHUS M 3alIMTHl MHPOpMaluu, UHPOpPMALMOHHOU
0€30MacHOCTH JIUYHOCTH.

OgyaeHNe YHUBEPCAJbLHBIMH KOMMYHUKATHBHBIMH AeHCTBUSIMU:

1) o6menne:

OCYHIECTBIISITh KOMMYHHKAIlMM BO BceX c(epax >KM3HU, aKTUBHO Yy4acTBOBAaTh B
JManiore Wik JUCKYCCUU IO CYLIECTBY 00CYX/AaeMoi TeMbl (YMEHHE 33/1aBaTh BOIIPOCHI,
BBICKA3bIBATh CYXKJIEHUSI OTHOCUTENIBHO BBITIOJHEHUS MpeajaraeMoi 3a1auu, yYuThIBaTh
MHTEPECHI U COTNIACOBAHHOCTD IMO3ULIMNA JPYIMX YYaCTHUKOB JUAora Win AUCKYCCHH);

pacno3HaBaTh HeBepOaJbHbIE CPeICTBA OOLIECHUS, TOHUMATh 3HAYEHHE COI[MAIbHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MDIMKTHBIX CUTyallud, yMeTb CMSr4arb
KOH(JIMKTHI U BECTU MEPETOBOPHI;

BJAJIETh pPa3IMYHBIMU CIOCOOaMH OOLICHWS W B3aUMOJCHCTBHSA, IOHUMATh
HaMEPEHMs JPYrUX JIOAEH, MPOSBIATh YBAXXUTEJIBHOE OTHOIIEHUE K COOECEIHHMKY U B
KOppeKTHOH (hopme HopMyTUpOBaTH CBOM BO3PAKEHHUS,

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX
CPEJICTB.

2) COBMeCTHAsl JIeSITeJIbHOCThD:

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIYAIbHON pabOTHI
NpU peleHnH OMOJOTHIECKOH MpoOIemMbl, 000CHOBBIBATH HEOOXOAMMOCTHh MPUMEHEHUS
IpyNNoBbIX (OPM B3aMMOJEHCTBUS MIPH pEIICHUH yueOHOI 3a1a4u;



BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JCUCTBUI C YUETOM OOIIMX UHTEPECOB
Y BO3MOKHOCTEN KaXKJI0r0 YiI€Ha KOJUIEKTUBA;

MIPUHUMATh LEJIM COBMECTHOM NIESITEIbHOCTH, OPTaHU30BBIBATh U KOOPIHMHUPOBATH
JIEVUCTBUSA MO €€ NOCTUKEHHUIO: COCTABJIATH IJIaH AEUCTBUM, PACTIPEAECIIATH POIU C YUETOM
MHEHHUM YYaCTHUKOB, OOCYK/IaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa M KaXKJIOr0 Y4YacTHHKAa KOMaHAbl B OOIIMIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb  HOBBIE MPOEKThI, OLEHWBATh HWJEU C T[O3UIUU HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTHYECKOW 3HAYNMOCTH;

OCYILIECTBIIATh MTO3UTHBHOE CTPATErMYECKOE MOBEACHUE B PA3IMYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPUECTBO M BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBJiageHue yHMBEPCAJIbHBIMH PeryJSITUBHBIMH JeHCTBUAMMU:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JJISl BBISABICHUS MPOOJIEM U UX PEIICHUS B
YKU3HEHHBIX U YUEOHBIX CUTYaIMSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH IIeJIEBBIE U CMBICIIOBBIC YCTAHOBKU B
CBOMX JICUCTBUSX M MOCTYNKAX MO OTHOIIEHUIO K KUBOM MPHUPOJE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPYKAIOILIUX;

CaMOCTOSITEIbHO ~ OCYIIECTBJISATh  [MO3HABATEIBHYIO JI€ATEIbHOCTb, BBIABISATH
npoOyieMbl, CTaBUTh W (GOPMYIHUPOBaTH COOCTBEHHBIE 3a/ladyd B 0Opa3oBaTENIbHOMN
JIEATEbHOCTH U )KM3HEHHBIX CUTyallUsX;

CaMOCTOSITEIbHO COCTABJIATh IUIAH PEHICHUS MPOOJEeMbl ¢ YYETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTEHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsaTh paMKHi Y4eOHOTO IIpeIMEeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUI;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHHMIO M TMPOSBICHUIO IIUPOKOW IPYIUIMH B Pa3HBIX
00macTsIX 3HaHUH, MOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTENIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OILICHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YIIbTATOB IEISM;

BJIQJICTh HABBIKAMHU I[1O3HABATEIHLHOW pPEQIIEKCHH KaK OCO3HAHHS COBEPINAEMBIX
JIEUCTBUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMM, MCIIOJIb30BAaTh
npuéMbI peieKCru JIsl OIICHKU CUTYaIlMU, BBIOOpA BEPHOTO PEIICHNUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHUS 10 UX CHHKECHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX MU aHAJIU3€ PE3YJIbTATOB IESITEIBHOCTH;

3) npuHsiTHE Ccedsi U IPYrUX:

NPUHUMATDH ce0sl, TOHUMAsi CBOU HEJAOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U APTYMEHTBI JPYTUX ITPU aHAJIU3E PE3YJITATOB JIEATEIbHOCTH;

NpHU3HABaTh CBOE MPABO U MPaBO APYTUX HA OLIMOKH;

pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C MTO3HUIIMH JPYTOro YEIOBEKa.



NPEAMETHBIE PE3YJIBTATHI

[TpenmeTHbie pe3ynbTaThl ocBoeHust nporpaMMmbl COO mno Ouosoruu Ha 0a30BOM
YPOBHE BKIIIOUAIOT creuupuueckue st ydeOHoro mnpeamera «buonorus» HaydHbIe
3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN IO OCBOEHUIO, MHTEPIIPETALIMU U TPEOOPA30BAHUIO
3HAHUM, BUJBI JIEATEIBHOCTH MO IOJY4YEHHIO HOBOI'O 3HAaHUS M IIPUMEHECHMIO 3HAHUU B
pa3IMYHBIX YYEOHBIX CUTYaALUX, @ TAKKE B PEATIbHBIX )KU3HEHHBIX CUTYalLlUAX, CBSI3aHHbBIX
¢ Ouosorueii. B nporpamme npeaMeTHbIE pe3yabTaThl IPEACTABIEHBI 110 F0J1aM 00 yUEHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTMH B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (POPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI
MHUpa M HAy4YHOI'O MHMPOBO33PEHHUS, O BKJIAJ€ POCCHUMCKMX M 3apyOeKHBIX YUYEHBIX-
OMOJIOrOB B pa3BUTHE OUOJIOTHH, (DYHKIIMOHATBHOW IPaMOTHOCTH YeJIOBEKA JIJIsl peLICHUS
YKU3HEHHBIX 3a/1ay;

YMEHHE pPaCKpbIBaTh COJIEPKAHUE OMOJIOTMYECKUX TEPMUHOB U TOHSTHUM: KU3Hb,
KJIeTKa, OpraHu3M, MeTadoau3M (0OMEH BEIIEeCTB U MpPEBpallleHUue YHEPIUH), TOMEOCTa3
(camoperynsuusi), ypOBHEBasi OpraHu3alMsl MUBbIX CHCTEM, CAaMOBOCIIPOU3BEICHHE
(penponykuusi), HacIEACTBEHHOCTh, U3MEHUNBOCTD, POCT U Pa3BUTHE;

yMEHHE u3JlaraTb  OHOJIOTMYECKHWE  TeopuHM  (KJIeTo4yHas, XpPOMOCOMHasi,
MyTallMOHHAs, IIEHTPaJIbHAs IOTMa MOJICKYsipHOU Ouosorun), 3akonsl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u yueHus (0 LIEHTpaXx MHOrooOpa3us M MPOUCXOKICHHS
KynbTypHbIX pacTenuit H. WM. BaBuiosa), onpenensiTe rpaHulbl UX NPUMEHHUMOCTU K
YKUBBIM CHCTEMAM;

yYMEHHE BIJIAJIETh METOJaMU HAay4YHOTO TIO3HAHMS B OHOJIOTUU: HAONIOJCHHE U
ONMCAHME JKHUBBIX CHUCTEM, IIPOLECCOB U SABJICHUN, OpraHu3alusg UM NPOBEICHUE
OMOJIOTMYECKOTO HKCMEPUMEHTa, BBIJIBUJKEHHUE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH
MEXIy HCCICAYEeMBbIMH BEIUYMHAMH, OOBSICHEHHE TIOJIYYEHHBIX PE3yJbTaToB,
MCIOJIb30BAHHBIX HAyUYHBIX MOHSATUN, TEOpUH M 3aKOHOB, YMEHHUE JelaTh BBIBOJbI Ha
OCHOBAHHH IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKA BUPYCOB, KJIETOK IPOKAPUOT U
JYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BeIleCTB U TMpEeBpalleHUs PHEPruH B KIeTKe, (POTOCHHTE3a, MIACTUYECKOTO U
PHEPreTUYECKOro OOMEHa, XEeMOCHMHTe3a, MHUTO3a, MeHo3a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHUS, UHJIMBU1YaJIbHOT'O Pa3BUTHS OpraHu3Ma (OHTOTeHe3);

YMEHUE IPUMEHATh IIOJyYEHHbIE 3HAHUS Il OOBSICHEHHS OHOJIOrMYECKHX
IIPOLIECCOB U SIBJICHUH, JJIs IPUHATUS IPAKTUYECKUX PEILIECHUN B IIOBCEJHEBHOM KU3HU C
1enpio odecnedeHus: 6€30MacHOCTH CBOETO 370POBbS U 30POBbS OKPYKAIOIIUX JIOACH,
COOMIOIEHUsT HOPM TIPaMOTHOI'O TIOBEJEHMSI B OKpYKalolled NpUPOIHOM cpene,
NOHMMaHNEe HEOOXOJUMOCTH HCIIOJIIb30BAaHUS JOCTIKEHUI COBPEMEHHOW OMOJOTHH U
OMOTEXHOJIOTUH ISl paliMOHAIILHOTO NPUPOI0IOIb30BaHMS;



YMEHHE peuiaTh 3JIEMEHTapHbIE T€HETHYECKHUEe 3a/a4yd Ha MOHO- U JUTHOpUTHOE
CKpelIMBaHUe, CLEIJICHHOE HAacJelIOBAaHUE, COCTABISATh CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBaHUS JJIs MPe/ICKa3aHus HACJIEeIOBAHUS TPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBINOIHITH JIa0OpaTOPHbIE U MpaKTUYecKue paboThl, COOII0IATh IPaBUIIa
pu paboTe ¢ yueOHBIM U J1abOpaTOPHBIM 000PYA0BaHUEM;

yMEHHE  KPUTHYECKH  OICHMBAaTh M  HMHTEPIPETUPOBATH  HHQPOPMAIUIO
OMOJIOTUUECKOTO COJIEpKAHUs, BKIIOYAIOUIYIO TCEBJAOHAYYHBbIC 3HAHUS W3 Pa3JIMUYHBIX
HUCTOYHUKOB (CpelcTBa MaccoBOW HMH(OpPMAIMU, HAYYHO-TIOMYJSIPHBIE MAaTEpHAIbI),
ATUYECKHUE AaCHEeKThl COBPEMEHHBIX HCCIIECIOBaHMM B  OHOJOTHHM, MEIUIMHE,
OMOTEXHOJIOTUH;

yMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHUs, 00001Ias
OMOJIOTHYECKYI0 MH(POPMAIIUI0O U3 HECKOJIbKMX HCTOYHUKOB, I'PAMOTHO HCIIOJIH30BaTh
NOHATUMHBIN annapat OMOJIOTUH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeameta «buonorus» ¢ 11 knacce
JTOJKHBI OTPaXaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OUOJIOTHH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (POPMHPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAyUYHOW KapTHUHBI
MUpa W HAyYHOTO MHPOBO33PEHUS, O BKJIAQJ€ POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
OHMOJIOTOB B pa3BUTHE OMOOTHH, () YHKIIMOHAIBHOW IPAMOTHOCTH Y€JIOBEKA JIJISl PEIICHUS
JKU3HEHHBIX 3a/ad4;

YMEHHE pPacKpbhIBaTh COJACpP)KaHHE OWOJOTUYECKHX TEPMUHOB W TIOHSATUMN: BH/I,
NOMYJSIIUS, TEeHOMOHMA, HBONIONUS, JABWXKYIIHME CHIbI  (QakTopbl) 9SBOJIOINH,
MPUCTIOCOOJIEHHOCTh ~ OPTaHU3MOB, BHA000pa30BaHME, JKOJOTUYECKHE  (PaKTOPHI,
AKOCUCTEMA, MPOJYIIEHThI, KOHCYMEHTBI, PEAYLIEHThI, LIENU MUTAHUS, SKOJOTHYecKas
nupamuia, OuoreoreHos3, ouocdepa;

yMEHHE Hu3JiaraTh Ouoyiormueckne Teopuu (dBomtonnoHHas teopus Y. JlapBuHa,
CHUHTETHUYECKasi TEOPUS DBOJIIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IbIIIIEBOTO CXOCTBA
K. M. Bapa, uepenoBanus riaBHbIX HampasieHui u mytei sBomonuu A. H. Cesepiiosa,
yueHust o 6uocdepe B. . Bepnanckoro), onpenensiTe rpaHUIlbl UX MPUMEHHUMOCTH K
YKUBBIM CUCTEMaM;

yMEHHE BIIaJeTh METOJaMU HAay4YHOTO TO3HaHWUsS B OHWOJIOTHH: HAONIOJCHUE U
OMHMCAaHUE JKHUBBIX CHCTEM, IMPOIECCOB U SBICHUM, OpraHu3alusi U MPOBEJACHHUE
OMOJIOTUUECKOTO OSKCIEPUMEHTA, BBIJIBI)KCHHUE THUIIOTE3bl, BBISIBIEHHWE 3aBHCUMOCTH
MEXIY HCCIEAyeMbIMHU BEIMYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSTUM, TEOPUH M 3aKOHOB, YMEHHE JeJiaThb BHIBOJIbI Ha
OCHOBAHUU TOJTYYEHHBIX Pe3yJbTaTOB;

YMEHHE BBIJICTISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJIIOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJSAIMI, NPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB, OHOTeOIeHO30B U
HKOCUCTEM, OCOOEHHOCTHU MPOIIECCOB: HACIIEICTBEHHON HM3MEHUYMBOCTH, €CTECTBEHHOTO
ot0opa, BU1000pa30BaHUs, TPUCTIOCOOIEHHOCTH OPTaHU3MOB, JEHCTBUS IKOJIOTUYECKUX
(GakTOpOoB Ha OpraHU3MBI, IMEPEHOCAa BEMIECTB W TOTOKAa JHEPTHH B JKOCHCTEMAX,
aHTPOTIOTEHHBIX U3MEHEHUI B SKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOpPOTa BELIECTB U
OMOTeOXMMHUYECKUX ITUKIIOB B Orocdepe;



YMEHUE TPUMEHATh IOJyYEHHbIE 3HAHMS M1 OOBACHEHUS OHOJOTHYECKUX
IPOLIECCOB U SIBJICHUM, /Ui IPUHSTHS IPAKTUUECKUX PEIICHUI B TOBCEIHEBHOM JKU3HU C
1eNnblo obecnieyeHnsi 0€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOIIMX JIFOJEH,
coOMIOIeHUsT HOPM TIPaMOTHOIO TIOBEJEHMSI B OKpYXKalolled NpUPOIHON cpene,
NOHMMaHNEe HEOOXOIMMOCTH MCIOIB30BAHMS JOCTIKEHII COBPEMEHHON OMOIIOTHUHU ISt
PalMOHAIBHOTO MPUPOAOIOIB30BaAHMS;

YMEHHE pemaTh JJIEMEHTapHble OHOJOTUYECKHE 3aJaud, COCTaBISITh CXEMBI
HepeHoca BEIIECTB U SHEPTUU B SKOCcHUCTeMaX (LIeNH TUTAHUsA);

YMEHHE BBHITIOJHATD J1a00paTOpPHBIE M MPaKTUYECKHE padoThI, COOMIOAATh MpaBmia
pHu paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PYIOBAHUEM;

YMEHHE  KPUTHYECKH  OICHWBAaTh W  HHTEPIPETHPOBATh  WHGOPMAIIHIO
OMOJIOTHYECKOTO COJEPKaHMs, BKIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS U3 Pa3IUYHBIX
UCTOYHUKOB (CpeAcTBa MaccoBOW HMH(OpMAlMM, HAYyYHO-TOMYJISIPHBIE MAaTEpHAIIbI),
paccMaTpuBaTh TI00aJIbHBIE HKOJOTHYECKHE MpoOIeMbl COBPEMEHHOCTH, (hopMHUPOBATH
110 OTHOIIICHUIO K HUM COOCTBEHHYIO MO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOILEHUs, 0000mas
OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJbKMX HCTOYHHUKOB, TPAMOTHO MCIOJIb30BATH
MOHSATUIHBIN anmapaTt OHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsl
bubmuoreka [JOK
1 b 1 1
HOMOTIDL K Hayka https://m.edsoo0.ru/7f41c292
2 JKvBBIE CHCTEMBI U UX OpraHu3aIus 1 bubmorexa LHOK
P t https://m.edsoo0.ru/7f41c292
. bubnuorexa [JOK
1
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
4 PazmHOXEeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpTraHU3MOB https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
XK 1
> VSHEACHTEIILHOCTD [ICTRH 6 https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 3 1 5 bubmuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢292
bu6mmorexa [IOK
8 P 1
SSEPBHOE BpeMi https://m.edso0o.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 5 5



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

11 KJIACC

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

I[TPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
ara undpposbIie
Nen/m Tema ypoka Kontpoabusbie IIpakTuueckue A p
Bcero u3yueHusi oOpa3zoBaTe/ibHbIe
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpakTiueckas paborta Ne 1 bubmmoreka [JOK
2 1 0.5
«/cnonp30BaHuEe pa3IMYHBIX METOJIOB MPU https://m.eds00.ru/863e6122
M3Y4YEHUU OMOJIOTHYECKUX O0BEKTOBY
3 buonoruueckne cucTeMsl, TPOLECCH U UX 1 bubmmoreka [JOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XuMHUuecKkui coctaB KjIeTku. Bona u 1 bubmuoreka [{OK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6nmorexa LIOK
5 b . 1
e, COCTaB 1 CTPOCHHE GenKoB https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
6 «M3ydyeHne KaTaTuTHIECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
v ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaasbl)»
bubnunorexa LIOK
7 . 1
Yo, Jiammer https://m.eds00.ru/863e6870
bu6nunorexa LIOK
8 H .ATD 1
YIJICHHOBRIC KHCIOTR https://m.edsoo.ru/863e6d5c
9 HcTopust u MeToAbl U3y4eHUs KIETKU. 1 bubmuoteka [IOK

Knerounas teopus

https://m.eds00.ru/863e6e88



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

10

KieTka kak 11e;10cTHas XKuBas CucTeEMa

CTpoeHue 2yKapuoOTHYECKOM KIIETKH.
JlaGopaTtopHas pabota Ne 2 «3yuenue

bubnunoreka LIOK

11 CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB 1 OAKTEPHid 1O MUKPOCKOTIOM Ha https://m.eds00.ru/863e716c
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)»
bub6nmoreka [IOK
12 OOMenH BemeCTs wi MeTabom3M https://m.eds00.ru/863e766¢
bubmuoreka [IOK
13 PorocuTes. XeMocHHTe3 https://m.eds00.ru/863e7c98
bubnunoreka LIOK
14 i
Ouepremieckuii oomen https://m.edsoo.ru/863e7aae
JKM3HEHHBIN UUKI KIETKH. JeTleHne KIeTKu.
Muros. JlabopaTopnast pabota Ne 3
15 «HaOmonenre MUTO3a B KJIETKaX KOHYMKA 0.5 bubmmorexa [JOK
' https://m.edso0.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuus MaTtpuaHOro bubnnorexa [JOK
CHHTE3a https://m.eds00.ru/863e796e
bubnmorexa LIOK
17 Tpancnupa — Guocumtes benka https://m.edso00.ru/863e796e
bu6nmorexa LIOK
1 H —
8 EKJICTOYHBIC (DOPMBI JKU3HH — BHPYCHI https://m.edsoo.ru/863¢7540
but6mmorexa [IOK
19 @opMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
bubnunorexa LIOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
21 OOGpa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK. 05 bubnmnorexa [JOK

OmnonorBopenue. Jlaboparoprast pabora No

https://m.edso0.ru/863e81b6



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

4 «3yuenue cTpoeHUs MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenapaTax»

22 NHauBuayanbHOE pa3BUTHE OPraHU3MOB bubamorexa LIOK

https://m.eds00.ru/863e8436

93 ['eneTka — Hayka 0 HaCJIEACTBEHHOCTH U bubnmnoreka HOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTHU HACIEAOBAHUS IPU3HAKOB. bubmmoreka [JOK
MoHOruOpHUIHOE CKPEITUBAHKE https://m.edso0.ru/863e8878

o5 JurubpuaHoe ckpenBanue. 3aKoH Bu6moteka [JOK
HE3aBHCUMOI'0 HACJIeI0BaHUs IPU3HAKOB https://m.eds00.ru/863e89a4
CuerneHHOE HaclleJJOBaHUE MTPU3HAKOB.

JlaboparopHas padota Ne 5 «M3yuenue
26 pe3yniTaTzB M(FHOFI/I6pI/IZIHOFO Zq 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e8c60
JUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIBI
Ha TOTOBBIX MUKPOIIpENapaTax»»

97 I'eneruka nosna. Hacienosanue npu3HaKkos, bubmuoteka [IOK
CIIEIUICHHEIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
u3MeH4nBOCTh. JlaboparopHas padora Ne 6.

08 N3yuenne MoiupuKamOHHON 05 bubmuoreka [IOK
U3MEHYUBOCTH, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHallMOHHOTO psifia U BapHallHOHHOM
KpHBOW»

HacnencreenHas M3MEHYMBOCTb.

29 JlaGopatopHas paborta Ne 7. «AHanu3 05 bubnuoreka [IOK
MyTalui y Jpo30(uisl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIpenaparax»

30 I'eneTuka yenoseka bubmmorexa [JOK

https://m.edso0.ru/863e8d78



https://m.edsoo.ru/863e8436
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
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https://m.edsoo.ru/863e8d78

PesepBHelit ypok. O600IICHHE 110 TEME

31 «HacnencTBeHHOCTh U U3MEHUYUBOCTD 1
OpTraHU3MOBY
bub6nmoreka [IOK
32 Ceneiuns kak Hayka i mpoece 1 https://m.edsof)l. ru/863e9214
33 MeTobl U JOCTUKEHHUS CENEKLIMU PACTEHUIA 1 bubnmnoreka HOK
1 )KMBOTHBIX https://m.eds00.ru/863e9214
34 buortexHonOrNsA Kak oTpacis NpoU3BOICTBA 1 bubamorexa LIOK
https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bceero Konrpoanneie  IpaxTuteckue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubnnorexa LHOK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTaBieHui 1 bubnnorexa [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubnnoreka [JOK
3 Muipooposionts 1 https://m.edsog)_.[ ru/863e9cle
[Tonmynsnus kak 3neMeHTapHas
€/IMHUIIA BUJIA U HBOJIOLMH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHIecKOMYy KPUTEPHIO»
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BONIOLNN:
MIPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlaboparopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bu6muoreka [JOK

MaKpO3BOJIFOIHUN

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



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

HeoOpaTtumocTs 3BoOIONNN

Uctopus xu3nu Ha 3emiie U

10 METO/IbI €€ U3YyUYCHUS
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3eme 1o 3pam bubmmoreka [JOK
U IIepro1aM https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
[IpaxTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOIOIMS YEI0BEKa bubmmnoreka HOK
(anTpoMOTEeHE3) https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YesioBeKa
18 UYenoseueckue pachl ¥ IPUPOIHbIE bubmuoreka [JOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600611eHNE 1O
19 TeMe «BOo3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJoTHs Kak HayKa



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

Cpenbl OOUTaHUS U SKOJIOTHUECKUE

bubnunorexa LIOK

21 (hakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmorexa LIOK

https://m.edsoo.ru/863eb10e
oburtanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bubnunoreka LIOK

23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonymsitun. [Ipaktuueckast pabota

24 Ne 2 «IloncuéTt mI0THOCTH 0.5
TIOMYJISIIIAIA Pa3HbIX BUOB
pacTeHui)

25 Coob1ecTBa OpraHu3MoOB — bubmuorexka [IOK
OMOoIIeHO3 https://m.eds00.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI bubmuoreka [{OK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TTOKa3aTeNN

97 SKOCUCTEMBI. DKOJIOTUYECKHUE bubmuoreka [{OK
nupaMu/ibl. CBOMCTBA SKOCHUCTEM. https://m.edso00.ru/863eb5fa
Cykueccus

28 IIpuponHble 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rmobanpHas bubmuoteka [IOK

3KOoCcHCTEMA 3EMITUA

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouocdepsl https://m.edso0.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyiiecTBoBaHUE IPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTUYECKUE CHCTEMbBID)

OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOT'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

buosnorus 10-11. Cyxopykosa JI.H Kyumenko B.C.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

https://uchi.ru/teachers/lk/main

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «kEnrHOE OKHO JI0CTYIa K 00pa30BaTEIbHBIM PECYPCAM»-
http://windows.edu/ru

2. «Enqunas kosekius nudpoBhIX 00pa3oBaTeIbHBIX pecypcoBy - http://school-
collektion.edu/ru

3. «DenepanbHbIi HEHTP UHHOPMAITMOHHBIX 00Pa30BaATEIBHBIX PECYPCOBY -
http://fcior.edu.ru, http://eor.edu.ru
https://education.apkpro.ru/?ysclid=Im0Owaihk99210280530

http://biologylib.ru/catalog/

https://allbest.ru/biolog.htm

http://www.ebio.ru/index-1.html

http://www.virtulab.net

https://interneturok.ru/



http://biologylib.ru/catalog/
https://allbest.ru/biolog.htm
http://www.ebio.ru/index-1.html
http://www.virtulab.net/
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttps%3A%2F%2Finterneturok.ru%2F&cc_key=
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