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INOACHUTEJIbBHASA 3AIIMCKA

[Ipu pa3paboTke TporpamMmbl MO OHOJIOTHH TEOPETHYECKYIO OCHOBY IS
ompeeNieHUs] TOAX0M0B K (OPMHPOBAHUIO COJACpPKAHUS YUeOHOTO TIpenMeTa
«buosorus» coctaBWIM: KOHIENTyalbHbie TmonoxkeHus @PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COAEp)KaHMs, pPE3yJbTaTOB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MTOJIOKEHUS 00 OOITUX MENISIX U
MPUHITUIIAX, XapaKTePU3YIOIMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obOmero o6OpasoBanus B Poccuiickoit ®enepanuu, a TakXKe TMOJOXKEHUS O
crienrdurke OUOJIOTUH, €€ 3HAYCHUH B MMO3HAHUU KUBOW TIPUPOJIBI U 0OECIIEeUeHUN
CYIIECTBOBAHMS YeJIOBEUeCKOro oodmiecTBa. COrJacHO Ha3BaHHBIM IMOJIOKECHUSM,
oTpe/ieJIeHbl OCHOBHBIE (DYHKITUHU MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 1o Ouosoruu ma€T MpencTaBICHHE O IeNax, 00 oOmen
cTparermu OOy4YeHHUs, BOCHUTAHHMS M Pa3BUTHS OOYYArOIIMXCS CPEACTBAMHU
yueOHoro mpeamera «buosorus», omnpenenseT o00s3aTeIbHOE MPEIMETHOE
CONlep)KaHue, €ro CTPYKTypy, paclpeneiceHue TI0 pasfeinaM ©  TeMaMm,
PEKOMEHIyEMYIO TTOCJIeI0BATEILHOCTh M3YUEHUSI YIEOHOTr0 MaTepuaia ¢ yaéToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTUKH 00pa30BaTEIHLHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEHN 00yJaromuXcs.

B mporpamme 1o OuoONOTMH Tak)Ke YYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4EOHO-ITO3HABATEIHHON
NEeATeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIMXCS TI0 OCBOCHHIO COJICPKAHUS
OMOJIOTHYECKOT0 00pa3oBaHUsI.

B nporpamme no 6uonorun (10—11 kmaccel, 0a30BbIil ypOBEHB) peain30BaH
IPUHITUI TPEEMCTBEHHOCTH B HM3yYCHHHM OWOJIOTHM, Ojlarojmapss 4yeMy B He
IPOCMATPUBACTCS HAMpPABICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3AHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,  I[EHHOCTHBIX
OpHEHTAINHA JTHYHOCTH, SKOJOTUIECKOTO MBIIUICHUS, TPECTABICHUN O 370POBOM
oOpa3e Xu3HU M OEpPEeKHBIM OTHOIIEHHWEM K OKPYXKAIOUIeH MpPUPOTHON cpese.
[ToaToMy Hapsmy ¢ H3ydeHHEM OOIIEeOHMOIOTHYECKUX TEOPU, a TaKKe 3HAHUU O
CTPOEHUH >KUBBIX CUCTEM PA3HOTO PaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpaMMe MO OWOJIOTHH YACICHO BHUMAHHUE HCIIOJIb30BAHHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKU3HU VISl PEIICHUS MPUKIIAIHBIX 33714, B
TOM 4YHCJE: TPO(UIAKTHKNA HACIEIACTBEHHBIX 3a00JIEBAHHMI 4YeIOBEKa, MEINKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKU
1€JIECO00Pa3HOTO TIOBEACHHUS B OKpYXKalolled NPHUPOAHONW Cpeie, aHamu3a
BIIUSHUS XO3SHWCTBCHHOW ACATEIHHOCTH YEJIOBEKAa HAa COCTOSHUE TPUPOJHBIX H
HCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHHMS K MPUKIIATHON HAIIPABICHHOCTH
yaeOHOro mpeamera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOCCIICUSHHUS



YCIIOBUH IJIsl PEIICHUsT OJTHOM M3 aKTyalbHBIX 33714 IIKOJILHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOopas mpennoyiiaraer (HOpMHpPOBaHWE y  OOyYarommxcs
CIIOCOOHOCTH aIaliTUPOBATHCA K M3MEHEHHSM JUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonorus Ha ypoBHe cpenHero oOmero oOpa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa obOecneuuBaeT (HOPMUPOBAHUE Yy OOYYAIOIIUXCS MPEACTaBICHUU O
HAYyYHOW KapTHUHE MHpa, pacupsieT U 000O0IIaeT 3HaHUS O >KHBOW NpUpoje, e
OTJIMYUTEIbHBIX MpPHU3HAKAaX — YPOBHEBOW OpraHU3allMd M 3BOJIOLUHU, CO3HAET
YCIOBUSI  JJIsA: TO3HAHUS  3aKOHOB  JKMBOM  MpUponbl, (GHOPMHPOBAHUS
(YHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasza
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJIC
Y YEJIOBEKY.

Bonbiioe 3nHaueHne OMOIOTHs UMEET TaKkKe JIJIsl PelIeHUs] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oomero  oOpa3oBaHUsA,  COIUANM3ALMU
obyuaromuxcs. M3yuenue Ouonoruu obecrneyrBaeT yciaoBUs sl (OpMUPOBAHUS
WHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX W  HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET HMHTETpallid OHMOJOTHMYECKHX 3HAHUH C
NPEJICTABICHUSIMH U3 JAPYTUX YYCOHBIX TPEIMETOB, B YaCTHOCTH, (PU3UKH, XHMHH
u reorpaduu. Ha3BaHHbIE TOJOKEHHUS O MpeIHAa3HAYEHUH Y4eOHOro IMpeameTra
«buonorus» CcoOCTaBUIM OCHOBY JUIS ONPEICICHUS TMOAXOJ0B K OTOOpYy U
CTPYKTYpUPOBAaHHIO €T0 COJICp)KaHWUs, TMPEACTABICHHOTO B TMporpamme IO
ouonoruu.

OT16op conepxanusi yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE
OCYIIECTBJIEH C MO3UIUN KyJIbTypOCOOOPa3HOrO MOAXO0/Aa, B COOTBETCTBUU C
KOTOPBIM OOYyYaloluecs: MOJDKHBI OCBOMTH 3HAHHS W YMEHUS, 3HAUMMBIC IS
dbopMupoBaHus OOmIEH KyJIbTYpHI, OMNPEICISIONINE aJeKBaTHOE IIOBEICHUE
YeJioBeKa B OKpPYXKalollel MPUPOAHOM cpese, BOCTPeOOBaHHbIE B IMOBCETHEBHOM
KU3HH M TIPAKTUYECKON AesTenpbHOCcTH. Oco00€ MECTO B ITOW CHCTeME 3HAHUU
3aHUMAIOT JIEMEHTHI COICPKaHMs, KOTOPhIE CIy)KAT OCHOBOH It ()OPMHUPOBAHUS
MPEACTABJIEHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
[IEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH, CIIOCOOCTBYIOIIMX  TI'yMaHHU3aIlUU
OMOJIOrMUeCcKOro 00pa3oBaHMUsl.

CTpykTypupoBaHHe COAEp>KaHUS yueOHOro Marepuana B Mporpamme IO
OMONIOTHH OCYIIECTBICHO C YYETOM TIPUOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTIIUYUTETIFHBIX OCOOEHHOCTSAX JKUBOH MPUPOBI, O €€ YPOBHEBOW OpraHU3aIluu U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorusy»
BbIJIEJICHBI CIIEAYIONINE COJIepKaTeNbHble MUHUU: «bruonorus kak Hayka. MeTo/bl
Hay4yHOro mo3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHu3M Kak



Ouonornyeckas cuctema», «CucreMa M MHOTooOpa3ve OpraHMYecKOro MHUPay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTHY.

[enp m3yuenus yuyeOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIIAJICHUE  OOYy4alOUIMMHCS  3HAaHUSAMU O  CTPYKTYPHO-(QYHKIIMOHATbHOMN
OpraHM3alMi JKMBBIX CHCTEM pa3HOTO paHra W NOpUOOpeTeHHEe YMEHHUM
UCIIOJIb30BaTh ATU 3HAHMS JJII TPAMOTHBIX ACHCTBUN B OTHOIIEHHH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenue 1ienu u3ydeHus: yueOnoro npeamera «buosorus» Ha 6a3oBoM
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CIECAYIOIINX 3a/1a4:

OCBOEHHE OOYYaIOIIUMUCS CHUCTEMbl 3HAHUH O OHOJIOTHYECKUX TEOPHsX,
YUYEHUSX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABUIIAX, CIyKAIIUX OCHOBOM
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpaA, O
METOJIaX HAay4YHOTO MO3HAHMsS, CTPOSHUU, MHOI000pa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIAAIOIIUXCS OTKPBITHSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHrUe y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEJUIEKTYyaJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B MPOIECCE aHajiu3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISAOB, WACH M TMOJIXOJOB K HM3YYEHHUIO >KMBBIX CHCTEM
Pa3HOI0 YpOBHSI OpraHU3alUy;

CTAaHOBJIEHHE Yy oOOydyaromuxcsi oOmeld KylbTyphl, (YHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIETO
MUpa JKMBOW MPUPOJbl HA OCHOBAaHMM 3HAHUW W OMNbITA, IOJYYECHHBIX IpHU
W3y4YeHUU OMOJIOTHN;

dopMupoBaHre y OOYYAIOIIMUXCS YMEHHH WILIIOCTPUPOBATh 3HAYCHHE
OMOJOTUYECKUX 3HAHUA B MPAKTUYECKOW JEATENbHOCTU YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIHUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI YEJIOBEKOM IKUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOMIOICHUS STHYECKIX
HOPM IPHU IPOBEIEHUN OMOJIOTMUYECKUX UCCIEA0BaHUM;

OCO3HaHUE IEHHOCTH OWOJOTMYECKUX 3HAHUM [IJIi TOBBIIICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHUE MPHUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEIHEBHOM KU3HU AJIS
OLICHKH MOCJEACTBUN CBOEU JIESITEIHOCTH 110 OTHOLICHUIO K OKPYXKAKOUIEN Cpeae,
COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHHME M COOJIIOJIEHHE MEp NPOPUIAKTHKU
3a00s1eBaHUM.

B cucreme cpemnero obmero ob6pasoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBIISIETCSI 00S3aTENbHBIM YYEOHBIM MPEAMETOM, BXOMSIIMM B
COCTaB MpeaMeTHOM 06acTu «EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.



Jnst u3yueHus: 6MoJIoruy Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCs 68 vacoB: B 10 kimacce — 34 4gaca (1 gac B Henemnto), B 11 kiacce — 34
yaca (1 gac B Hefiento).



COJEPXAHUE OBYUYEHUA
10 KJTIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU ¢ OOIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponr Owonormu B (opMUpPOBaHMM COBPEMEHHOW HAy4YHOW KApTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeTo1bl TO3HAHUS KUBOUM TPUPOABI (HAOIIOAEHUE, SIKCIIEPUMEHT, ONTUCAHUE,
U3MepeHue, KiacCUpUKaIMs, MOJACIUPOBAaHUE, CTaTUCTHUYECKas o00padoTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS KUBOU MPUPOIBD.

JlabopaTtopHble U npakTHYecKHe PadoThI:

[Tpaktuueckass padora Ne 1. «Vcmonmb3oBaHWE pa3IMYHBIX METOAOB MPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEeMbI U UX OPraHU3alMs.

Xusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ounonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CBoiicTBa OMOCHCTEM UM MIX pa3HOOOpaszue. YPOBHU OpPTaHU3AIUN OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBINA, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHUYECKUH ), OMOChEPHBII.

JdemoHncTpanuu:

Tabmuibl u cxeMbl: «OCHOBHBIC TIPU3HAKH JKU3HWY», «YPOBHU OPTaHU3AIUU
YKUBOW MPUPOABD).

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMunuyecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUN COCTaB KIETKH. XUMHUUYECKHE BJIEMEHTBI: MaKpOJIEMEHTBHI,
MUKpPO3JIEMEHThL. Bosia 1 MUHEpaibHbIE BELIECTBRA.

OyHKIMM BOABI M MHUHEpaJbHbIX BewlecTB B Kkierke. lloanepikanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoeHne 0€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
Hezamenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pPOBHU
CTPYKTYphI ~O€IKOBOW MOJIEKYJbl (TIEpBUYHAS, BTOpHWYHAs, TPETHYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHYECKHE CBoOicTBa OenkoB. buonornyeckue
GyHKIIUU OCIKOB.



®depmenTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHocts. KodepmeHTsl. BuTaMuHbI.
OTnnuus PepMEHTOB OT HEOPraHUYECKUX KaTalIU3aTOPOB.

YrneBompl:  MoOHOcaxapuabl (TJIIOKO3a, pubo3a u  Je30KCcuprbdo3a),
aucaxapuapl  (caxaposa, JakTo3a) MW mosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
1eJUI0I103a). buonornyeckue GyHKIIMM YTriIeBOIOB.

Jlunuasl:  Tpurauuepuabl, QGocoaunuasl, crepounpl. ['mapoduabHO-
ruapodobHble  cBoicTBa. buonornueckue QyHkumu smnuaoB. CpaBHEHHE
yIJ€BOJIOB, OEJIKOB U JTUMUA0B KaK HICTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmorer: JIHK wn PHK. Hykneornasr — MoHOMeEpHI
HyKJIenHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenune u hpyHKIMH.

[{utonorus — Hayka o kieTke. KiietouHas teopus — NpuMep B3aMMOAEUCTBHUS
uzael u (akToB B HAYYHOM MO3HAHUU. MeToIbl U3yUeHUS KIETKH.

Knerka xak 1enoctHas >kuBas cuctema. OOmMe NpHU3HAKU KIIETOK:
3aMKHyTasi HapyxHas mMeMOpana, monekynbl JJHK kak renetmueckuid ammapar,
CUCTEMa CUHTE3a Oelka.

Tunsl KIETOK: »JyKapuoTHuYecKas U Mpokapuotuyeckas. (OcoOeHHOCTH
CTpOEHHS MpoKapuoTHUeckor KieTku. Kierounas ctenka Oaktepuii. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >XKUBOTHOU U
IpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢ynkiun. [Inazmatnyeckas memOpana, e€ cBoiicTBa U ¢pyHkiuu. [{lutomnnazma u eé
opranounbl. OmHomeMOpaHHbie opraHowabl kieTku: JIIC, ammapart I'onbmxw,
an30CcoMBl. [10yaBTOHOMHBIE OpPraHOWIbl KIIETKW: MHUTOXOHIPHUH, ILJIACTUJIBI.
[IpoucxoxxjieHne MUTOXOHJApUH W TiacTua. Bunbl mactun. HememOpanHbie
OpraHoubl KIETKU: pPUOOCOMBI, KJIETOUHBIM ILIEHTp, LEHTPHUOIH, PECHUUKH,
KIyTUKHA. QyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynatopHsiid HeHTp KieTku. CTpoeHue sjpa: sigepHas 000JouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCrIOpPT BEWIECTB B KIIETKE.

JdemoHncTpanun:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IllBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panxnun, K. M. bap.

Huarpammebl:  «PacnpeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOIEH.

Tabmupr u cxemsbl: «llepuoanueckas TabnHIIa XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonbie kucnotsl. JJHK», «Ctpoenue Monexyibt



ATDy», «CtpoeHrEe 3yKapuOTUUECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue sipa KIETKN», « Y TIeBOAbD), «JIMIuabD.

ObopynoBaHue: CBETOBOM MHKPOCKOMN, OOOpyAOBaHHME MJisi MPOBEACHUS
HAOMIOIEHUI, W3MEpPEeHUl, AKCIEPUMEHTOB, MHKpPOIpEnapaThl pPACTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

JlabopaTopHble U MpaKTHYECKHEe PadoOThI:

JlabopatopHas pabora Ne 1. «M3yueHne KaTAIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMepe aMuIa3bl WM KaTajlasbl).

Jlabopatopuas pabora Ne 2. «M3ydeHue CTpOeHUS KIETOK PACTCHHUIA,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OIIMCaHUEY.

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, Wik MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) |
JUCCUMUJIISIUSA (SHEPreTUYeCcKii OOMEH) — JIB€ CTOpPOHBI €AMHOro IIpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabom3ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN 1 rerepoTpodHbii. Poms dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®ortocunte3. CperoBas W TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dbotocunTe3a. DPhekTBHOCTL (HOTOCHHTE3a. 3HAUEHHUE (POTOCUHTE3A JJIs JKU3HU
Ha 3emiie. Bausiaue ycnoBuid cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS! €TI0
MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUIA.

XeMocHHTe3. XEeMOCHHTE3UpyoIre O0akTepu. 3HaYeHUEe XeMOCHUHTE3a IS
YKW3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KIIeTKe. PaciiemnieHue BellecTB, BbIJIEICHUE U
aKKyMyJMUpPOBaHHE OHHEPruM B KJIETKE. OITambl HSHEPreTHYECKOro oOMeHa.
['mukomus. bpoxkenne m ero Buasl. KucinopoaHoe OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucauTeIbHOe dhochopunupoBanue. D¢ DHEeKTUBHOCTh
HHEPreTUIECKOro OOMEeHa.

Peakuun wmatpuyHoro cuHTte3a. [enernueckas wuHpopmanus u JIHK.
Peanuzanust reHetnueckod uHopmanmMu B KIETKE. ['€eHETHUeCKHil KOA U €ero
cBoiictBa. Tpanckpunims — Matpuunblii cuate3 PHK. Tpancisius — 6uocunres
Oenka. Ortanbl TpaHchsiuuu. KoaupoBanue amMuHOKUCIOT. Ponb pubocoMm B
onocuHTe3e Oenka.

Heknerounsie ¢popmbl xu3Hu — BUpychl. ctopus otkpeitus Bupycos (/. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnm pacTteHmid, >XUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BHY) — Bo3Oyautens CIIM/la.



OOpatHasi ~ TpaHCKpuWIlLUsS, peBepraza W uHTerpaza. llpodunakrrka
pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHncTpanuu:

[Toptpetsr: H. K. Konsuos, /1. Y. iBanosckuii, K. A. Tumunpsses.

Tabmuubr u cxembl: «Tunbl nuTanusy, «Merabomnuzmy, «MUTOXOHAPHUSY,
«JHepreTuyeckuii oomen», «Xmopomiacty, «®Potocunrtedyn, «Ctpoenne JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «baktepuodarn», «CtpoeHue u xku3HeHHbIM 1uka Bupyca CIIM/a,
oakrepuodaray, «Pemmukarus JTHK.

OobopynoBanue: mMoxaenu-anmnkauuu «Yasoenue JHK w Tpanckpunuumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUIAYAJbHOE Pa3BUTHE OPTAaHU3MOB.

Krnetounplii UK, WM JKU3HEHHBIM WK KieTku. MHTepdaza m MuUTO3.
[Ipoueccrl, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUIHOTO
cunre3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHII.
JIMTITON THBIN M TalvIOMJIHBIA  XPOMOCOMHBIE HaOOPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMS W  WHIMBHUAYAJIbHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetku — muto3. Craauu mutosza. IIpouecchl, npoucxonsiiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJTOTHYECKNI CMBICIT MATO3a.

[Tporpammupyemas rubesb KJIETKU — arnomnTos.

dopmbl pa3MHOKEHUSI OPraHU3MOB: OecIoyioe U 1moioBoe. Buabl 6ecnonoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- K MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BETETATUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KJIOHHPOBAHHE
OpPraHu3MOB, €0 3HAYCHHE JJIs CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. Ilponeccel, nmpoucxoAsiye Ha CTaausx Meno3a.
IloBenenne xpomocoM B Menosze. KpoccuHrosep. buonornueckuit cmbICil U
3HaYCHUE MENO03a.

["ameTorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sSIMYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEpPMAaTOre€He3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHUsI ANWLEKIETOK U CHepMaro30ouaoB. Omiog0TBOpEHHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npobnieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe paszButue. TUIbI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TpsSIMOe, HempsiMoe (JIMYMHOYHOE). BrusHue



cpenbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YpPOJICTBA.

Poct u pasButue pacreHuil. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHU, CTAJIUU PA3BUTHSL.

JdemoHncTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHUSI OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BereratuBHOe pa3MHOXKEHUE
pacteHuit», «Jlenenue kieTku Oaktepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsiii nukm», «Pemmukamus JTHK», «Murtos»,
«Menosy», «llpsmoe u HenpsaMoe pazButue», «l'amMeroreHes y MICKONUTAIOINX U
yenoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOTI, MHUKpONpenapaTsl «CniepmMaTo30u bl
MJICKOITUTAIOWIETOY, «SHIEKIIeTKa MIIEKONUTAOIEro», «Kapuokunes B kieTkax
KOpEIIKa JIyKa», MAarHuTHAas MOJEJb-alIuIMKanus «/leieHue KIeTKn», MOJIEIb
JHK, monens meTada3zHoit XpOMOCOMBI.

JlabopaTopHble H MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 3. «HabGmomeHnwe MHUTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOIPENApaTaX).

Jlabopatopuas pabora Ne 4. «/3ydeHwe CTpOEHHS TOJIOBBIX KIIETOK Ha
FOTOBBIX MHKpOIIpenapaTax».

Tema 6. HacsieiAcCTBEHHOCTh 1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Micropus pa3sutus reHetuku. Ponbs nurosnoruu
¥ OMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. BKIam pOCCHICKHUX M 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETHKU. MeToapl TeHEeTHKH (THOPUIOIOTHUYECKH,
UTOTEHETUYECKUM, MOJEKYJSIpHO-TeHeTuuecKuii). (OCHOBHBIE TI'€HETUYECKHE
NOHATHUS. ['eHeTHUeCcKas CHMBOJIMKA, UCIIOJIb3yEeMasl B CXeMaX CKPEIIMBaHU.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIECHHbIE ['. Menaenem.
MonorubpumaHoe CKpelmmBaHue. 3aKOH €IWHO-00pas3usi THOPUIOB TEPBOTO
nokoneHusd. IIpaBuno JgOoMuHHpOBaHMS. 3aKOH pACIICIUICHHUS ITPU3HAKOB.
['unoTe3a ynctoTel rameT. [1oJIHOE M HEMOJTHOE JTOMUHUPOBAHUE.

JuruOpugHoe  CKpelllMBaHWe. 3aKOH  HE3aBHUCUMOIO  HaclieJOBaHUs
npu3HakoB.  llUTOreHeTHYeCKME  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyouiee ckpenmpanue. Mcnoab30BaHne aHAIM3UPYIONIETO CKPEIIUBAHUS
JUTSI OTIpEeIeNIeHUsI TEHOTHUIA OCOOH.

CueruieHHOe  HacienoBaHue Tpu3HakoB. PabGora T. Moprana 1o
CLEIUIEHHOMY HACJIEAOBaHUIO I'eHOB. HapyleHne cuenyieHus reHoB B pe3yybTare
KPOCCUHTOBEpPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. [ eHETHUECKuEe KapThl.



['enernka mosia. XpoMOCOMHOE OIpEeNIeHUE Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOrameTHsle M TeTeporaMeTHele opraHu3Mbl. Hacnenosanue
IIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHbl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HACJIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HW3MEHUYMBOCTH.  XapaKTEPUCTUKA
MO (PUKALIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psia M BapuallMOHHAs! KpUBas.
Hopma peakumnn npusHaka. KoaudecTBEHHBIE M KaYECTBEHHBIE NPU3HAKA M HX
HOpMa peakimu. CBoMCTBAa MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBennasi, wiM TEHOTHIHMYECKas, W3MEHYMBOCTb. KomOMHAaTHBHASA
U3MEHYMBOCTh. Mei03 W TOJNIOBOM TMpolecc — OCHOBa KOMOWHATHBHOM
U3MEHYMBOCTU. MyTallnoHHast U”3MEHYMBOCTh. Kiaccugukanus MyTaluii: TeHHbIE,
XpOMOCOMHBIE, FTeHOMHBbIE. YacToTa U MpUYMHBI MyTallMid. MyTareHHble (JaKTOpHI.
3aKOH rOMOJIOTMYECKUX PSAIOB B HacieacTBeHHoU n3menunBocty H. Y. BaBunogsa.

BresnepHas HacIeICTBEHHOCTh U NU3MEHYUBOCTb.

I'enernka yenoseka. Kapuorun denoBeka. OCHOBHBIE METOJbl T'€HETHKHU
YyeJIOBEKA: reHeaornuecKrui, OJIM3HEIOBBIH, IUTOT€HETUYECKUH, OMOXUMHUYECKHIA,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIPEIEIICHHE TCHOTHUIIA:
IIOJITHOTEHOMHOE€ CEKBEHUPOBAHNE, I'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[M1P-ananu3a. HacnenctBennble 3a0ojieBaHMS 4YEJIOBEKAa: TI'CHHBIE OOJIC3HH,
0O0JI€3HM C HACJIEICTBEHHOW MPEapacIoyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comatnyecknue M reHepartuBHble MyTanuu. CTBOnOBBIE KIETKM. [IpMHIHAIBL
3I0pOBOTO 00pa3a *KU3HU, AMATHOCTUKH, MPOPHIAKTUKH U JICUCHUS] TEHETUYECKUX
Oone3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTUPOBaHHE. 3HAUCHHE MEAULIMHCKON
TeHETUKH B NMPEAOTBPAILIEHUH U JICUCHUH T€HETUYECKUX 3a00JIeBaHI YeJI0BEKa.

JdemoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuiios.

Tabmuumbrt w  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAaHWE H  €T0
LIUTOTCHETUYECKAs] OCHOBa», «3aKOH pACIICIUICHUS M €r0 LUTOIr€HETUYeCKas
OCHOBa»,  «3aKOH  4YHUCTOTBl  ramer», «JluruOpupHoe  CKpelIMBaHUEY,
«luronornueckue  OCHOBbI ~ JUIMOPUIHOTO  CKpeluBaHus»,  «Meiosy,
«B3auMozencTBue  ajIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapTbl pPacTEHUH,
KUBOTHBIX M YEJIOBEKa», «l'€éHeThka moiyia», «3aKOHOMEPHOCTH HaCJEI0BAHMS,
CUEIUICHHOTO ¢ Tmojom», «Kapuotunsl dYenoBeka H KUBOTHBIX», «Buasl
U3MEHYUBOCTHY», «MoaupukannoHHas HW3MEHUYUBOCTH», «HacnenoBanue pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3BMEHYUBOCTDY.

ObopynoBanue: MoJeIH-aNIUIMKAMN «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«Hemonnoe nomunupoBanue», «JurubpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKOIl U MHKporpenapaT «/lpo3zodpuna» (Hopma, MyTauuu
(b opMBI KPBLUIbEB U OKPACKH Telia), repbapuii «I'opox moceBHO.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabora Ne 5. «l3ydenue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUTHOTO CKPEIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoaupUKaIMOHHOW U3MEHUYUBOCTH,
MOCTPOEHUE BapUALMOHHOTO PsAJIa U BApUAIMOHHOU KPUBOW».

JlaGoparopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uisl Ha TOTOBBIX
MUKpPOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocTaBieHHWE U aHAIW3 POAOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOLECC. 3apOKICHHUE CEJNEKIUH U JIOMECTUKAIIMS.
Yuenue H. W. BaBwimoBa 0 T1IeHTpax TPOUCXOXKIEHUS H MHOT00Opa3us
KyJbTYPHBIX pacTeHul. LIeHTpbl MpOMCXOXKIECHHUsI AOMAIIHUX *KUBOTHBIX. Copr,
nopoza, ITaMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MacCoBBIM U MHAMBUIYAJbHBIA OTOOPHI B
CEJeKUMHA pacTeHUH M KUBOTHbIX. OIlEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuaWHT. Ywmcras nuHug. CKpelmMBaHUE YHCTHIX JIMHUU.
['erepos3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otnanéunas rtubpuau3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYYECHHE TOJUIUIOUJOB. JOCTMIKEHMSI CENEeKIUU pAaCTeHUH, XUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHosoruss kak orpacib NpoU3BOJCTBA. ['eHHas WHKEHEepHs. ITallbl
co3nanusi pexomOuHanTHOM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHxeHepus. Kinerounbsie KyiabTypbl. MUKPOKIIOHAJIBHOE PAa3MHOKEHUE PACTEHUU.
KiioHupoBaHWe BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue U dtudyeckue  npodimempl. MO  —  reHeruuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpanumu:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneyenko, M. .
HBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOMCXOXKACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHui», «Ilopoasl TOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénas rudpuauzanus», «Padotel akagemuka M. ©. BanoBay,
«Ilomumnounus», «OO0bEKTH OuoTexHONOTHNY, «KieTouHbIe KyIbTYpPHI U
KJIOHUpOBaHue», « KoHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opyaoBaHue: MyJISKU TUIOJ0B U KOPHETIIO0B TUKHUX (OPM U KYJIbTYpPHBIX
COpTOB pacTeHuil, repdapuit «CenbCKOX035UCTBEHHBIE PACTCHHUS.



JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypcusi «OCHOBHBIE METOABI M JOCTH)KCHMS CEJIEKLMM PAaCcTEHUHW |
YKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOpHIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOTHA.

[TpennochlIKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUHM. OBOJIIOLMOHHAA
Teopusi U €€ MecTo B OHMoNOruu. BiusHue 3BOJIIOIUMOHHON TEOpUM HAa pa3BUTHE
OMOJIOTHH U JAPYTUX HAYK.

CupnerenbctBa 3Boitouuu. IlaneoHTosorndyeckue: IMoCiIE€NOBATEIbHOCTD
NOSIBJICHUS BHUJOB B THaAJECOHTOJIOIMYECKON JIETOMMCH, MEPEXOAHbIE (POPMBIL.
buoreorpaguyeckue: cxoacTso U paznuuue ¢payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpUONIOrHUecKrue: CXOACTBA W pa3inuus SMOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
pYJMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y BCeX
OpraHU3MOB.

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuiky BO3HUKHOBEHHS
napBUHM3MA. J[BIDKyIIME CHUJIBI 3BOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE IIPU OTPAHUUYEHHOCTU PECYPCOB, HEONPEIECNEHHAsS U3MEHUHUBOCTD,
O0opb0a 3a CyIleCTBOBAaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boroluu (CTD) u €€ OCHOBHBIE NTOJIOKEHMS.

Muxkpososronus. [lomynsanusa Kak eIMHUIA BUAA U SBOJIIOLINU.

JBroxynie cuibl ((akTopbl) SBONIOIUM BUAOB B IpHUpoje. MyTallMOHHBIHI
OpoLEecC M KOMOMHATHBHAas W3MEHUYMBOCTb. llomynsinMOHHBIE BOJHBI U Apeid
reHoB. M3onauus nu murpanus.

EctrectBenHblii 0oTOOp — HampaBisitonmii  (aktop 3Bomonud. DPopmbI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpraHU3MOB Kak pe3ysbTaT 3Bomonuu. llpumepsr
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMop(03bl U UANO-aAANTaLUH.

Bun wu BumooOpazoBanue. Kpurepun Buga. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  (QUIETHUECKAs, JUBEpreHTHas,
KOHBEPreHTHasl, napajenbHas. HeoOpaTuMoCTh 3BOJIOLUY.

[TpoucxoxaeHrne OT HeceUHaaIu3upOBaHHbIX INpenkos. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas paaualys.

JdemoHncTpanuu:



[Toptpetsl: K. Jlunnueit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mromiep, A. H. CeBepios.

Tabnuibl u cxembl: «Pa3BuTre oprannueckoro Mupa Ha 3emse, «3apoAbIlu
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  O0ppObI 32
cyuiectBoBanue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue cCOpToB pacTeHHI,
«MHorooOpasue  MOpojJ  KUBOTHBIX, «Ilomymsiunm»,  «MyTtanuoHHas
U3MEHUYHUBOCTBY, «Apomopdo3by, «Ununoamantamumy, «OOmas aereHepamus»,
«/IBmkymue cunsl 2dBomonum», «Kapra-cxema wapupyra nyremectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «IIpucrnocobieHHOCTh OpPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI000PA3OBAHHE.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKpPACKH,
Ha0Op IUIOAOB U ceMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KHUBOTHBIX», MOJENb «OCHOBHBIC HANpaBICHHS H3BOJIOLMN», 00bEMHAs MOJENb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuueckas kapra wmupa, KojuleKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonenb anmmkanus «llepexpécr
XpOMOCOM», BJaxHble Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYIIKWY, MUKporpenapat «/lpozoduna» (Hopma, Mmyrauuu (HOpMbBI KPbUIbEB U
OKpacKH Teja).

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUIO».

JlabopaTtopHas pabdota Ne 2. «Onucanue mpuUCIOCOOIEHHOCTH OpPTaHU3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe M Pa3BUTHE KU3HU HA 3emuie.

JloHaydHble TpPEACTABICHHUS O 3apOXKICHUM >KU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: aOuoreHes M NaHCHepMusa. XHUMHYECKas
3BOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKICHNE XUMUYECKON IBOMIONNY. HavanpHbIE 3Tansl
ounosiorndyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE IPOTOKJIETKH. lIepBble KIETKH M HMX 3BOJIIOLUA.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasBurtne xu3Hu Ha 3emie mo 3paMm u nepuoaam. Karapxeil. Apxeickas u
npoTepo3oiickass dphl. Ilameosoiickas 3pa u €€ TEpUOAbl: KEMOPHUICKUM,
OPIAOBUKCKHUH, CUITYPUHUCKHM, JEBOHCKNAM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Meso301icKas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKNN, MEJIOBOMU.

KaliHo3oMickas 3pa W €€ mnepuoApl: NaJCOTC€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa W reoJIOTMYecKuX mnpoueccoB. OCHOBHBIE ATarlbl
HBOJIIOIIMU PACTUTENBHOIO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH U
XKUBOTHBIX. [TosiBNIEeHUE, paclBET U BBIMUPAHUE TPYIIT )KUBBIX OPTraHU3MOB.

Cucrema OpPraHMYEecKOro Mupa Kak OTpaxkeHue 3BOoUHH. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

DBoJIOLIMS YelloBeKa. AHTPOIOJIOTUsS Kak Hayka. PazButue npencraBieHuid o
IMPOUCXOXKJIEHUHU YeJoBeKa. MeToasl u3ydeHusl aHTpororeHe3a. CXoicTBa u
pa3nuyus 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

HBuwxkymme  cuibl  (paktopel) — aHTpomorenesa.  HacnmeactBeHHas
U3MEHYMBOCTb M  €CTeCTBeHHbIH 0TOOp. OOmiecTBeHHbII 00pa3  JKU3HH,
U3TrOTOBJICHUE OPYIUH TpyAa, MbIIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU SBOJIOLNUU YEJIOBEKA: aBCTpalIoONUTeKu, Yenosek
ymensli, Yenosek mnpsaMoxomdammi, YenoBek Heanaepranbckui, UYenosek
pa3ymHblii. Haxonku uCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00IacTb
pacrpocTpaHeHusi, 00bEM T0JIOBHOTO M0O3ra, 00pa3 KU3HU, OPY/IHUS.

UYenoseueckre packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOUJIHASA
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBaTOpUalibHAs),  MOHTOJOUIHAs
(a3maTcko-aMmepukaHcKkas).  YepTel  NPUCHOCOOJEHHOCTH  IpECTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHUSA. EJIHMHCTBO 4YeIOBEYECKHX pac.
Kputuka pacusma.

JdemoHncTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nnkHoBeHHe COJHEYHOM CHCTEMBI», «Pa3BuTHE
opraHuyeckoro mmupa», «PactutenbHas kieTka», <«OKUBOTHas  KIEeTKay,
«IIpokapuoTnueckasi kierka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AaHATOMHYECKHX 4YE€pT CTPOCHUS YEJIOBEKa W YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKHX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «IpesHue moan», «llepsbie
COBpPEMEHHBIE JIIO/IN», «YemoBeYecKue pacoy».

O6opynoBanue:  mynsixu — «lIpoucxoxnaenue  yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEAHJAEPTAJIbLA, KPOMAHBOHIIA), CIICNIKH WJIU
U300paKeHHUs] KaMEHHBIX OpPYAHHM MEepBOOBITHOIO YeENOBeKa (KaMHHU-YOMIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH MCKOTAeMbIX KUBOTHBIX U PACTEHUI».

JlabopaTopHblie U npakTHYecKHe padoThI:

[TpakTuueckast pabora Ne 1. «/3ydeHne MCKOMaeMbIX OCTaTKOB PACTCHHUM U
YKUBOTHBIX B KOJUIEKLIUSAX).



DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIueCKUi My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJaud U pa3zesbl 3KOJIOTHH. MeToIbl SKOJIOTHYECKUX
UCCJIEIOBAHUI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckue ¢akropel. Kraccuduxamuss skonornyeckux (HakTopos:
abuoTnyeckne, OMOTHYECKHE M aHTPOIOTeHHble. JIeiCTBHE SKOJIOTHYECKHX
(GhaKTOpPOB Ha OPTAHU3MBI.

AlGuoTtnueckue (HakTophl: CBET, TEMIlepaTypa, BiIaXHOCTb. DoTonepuoansm.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornyeckue puTmsl.

buotnueckue (bakTopsl. Bunet  OMoTHMYeCKMX — B3aMMOJICHCTBUIL:
KOHKYPEHIUsI, XUIIHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTyaju3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpaiu3M. 3HaueHHEe OWOTHMYECKUX B3aUMOJECUCTBUM Il CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyisuuu. OCHOBHBIE IOKa3aTENH
MOMYJISIUN: YHUCIEHHOCTh, IUIOTHOCTh, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpauus. J[MHaMuka 4uCI€HHOCTH MOMYISIUANA U €€ PEryIIsIusl.

JdemoHncTpanuu:

[Toptpetsr: A. 'ymbGonbar, K. @. Pynee, O. ['ekkensp.

Tabmumpl u cxemsl: kapTa «[Ipuponnbie 30ub1 3emun», «Cpenbl 0OUTaHUS
opranu3zMoBy», «®Doronepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJISIUUU UHDY30puHu-TyDenbkny, « lumieBsie nemnm».

JlabopaTtopHblie 1 NpakTHYecKHe PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckas padora Ne 2. «Iloacuér MaoTHOCTH MOMYJISIUN pa3HBIX BUAOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBOo opranu3smMoB — OuoneHo3. CTpyKkTypbl OHOIIEHO3a: BUIOBa,
POCTpaHCTBEeHHAsA, Tpodudueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
ouoneHose.

Dkoyoruyeckne cuctembl (dKocucteMmbl). [lomsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYILIECHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muiLEeBbIE) YPOBHU HKOCUCTEMBbI. [luileBbie LEeNMU U CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMBbI: Omomacca, NPOAYKIHUA. DKOJIOTHYECKUE
OUPAMUJBL:  TPOAYKIMHM, YHCIEHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM:
YCTOMYHMBOCTD, CAMOpPETyJIaLus, pazButue. CyKieccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOMHOTO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPO3IKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazne kak ¢akTop ycToHdmBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIie.

Yuenune B. U. Bepnaackoro o ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
ouoceprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH Omocdephl Kak
rI100anbHOM 3KOCHCTEMBl. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOT€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriepo/a,
a3oTa). 30HAIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBO B Onocdepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUS B Onocdepe.
['mo6anbHbIE IKOJIOTHIECKUE TIPOOTIEMBI.

CocyiiecTBoBaHMe IPUPObI U YeJIOBEUEeCTRA. Coxpanenue
Oropa3zHoo0Opa3usi Kak OCHOBa yCcTOM4YMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
VOPABJICHUS TPUPOJHBIMUA pECypcaMd U HX HCIOJb30BaHue. JlOCTHKEHUS
OMOJIOTHH U OXpaHa MPUPOIbI.

JdemoHncTpanun:

[Toptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuubl u cxembl: «[lumesbie nenu», «buoleHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coolmecTBay, «llenmu nuTanusy, «IKoJOTHUECKAs TUPAMHUIAY,
«buocdepa u yenoex», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jiecay, «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JIECUCTBUA HA NpUPOAY», «BaXkHeEWIINE UCTOYHUKHU
3arpsi3HEHHs] BO3/yXa U IPYHTOBBIX BOJ», «[louBa — BakHeHIIas cocTaBistoIIas
ouocheps», «PakTopsl aerpaganuu nouBy», «llapHukoBeiil a3gdexT», «DakTopsl
paZoaKkTUBHOTO 3arpsis3HeHuss Ouocdepb», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM »HKpaH Ouocheps»,
«KpyroBopot yriepoaa B 6uocdepe», «kKpyroBopot azota B mpupoze».

OobopynoBanue: Mojenb-anmanKanus «TUnuuHple OHOLIEHO3bD», TepOapuii
«PactutenbHbIe co00MmEecTBay, Koyeknnn «buorieHo3y, «Bpenurenu BaxKHEHIIIIX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapuu M KOJUIEKIWU pPacTeHUH u
YKUBOTHBIX, MPUHAJIEKAUIME K Pa3HbIM 3KOJOTMYECKHM TpylnaMm OJHOrO BHUJA,



Kpacnas kuura Poccuiickoit denepanyiu, H300pa)KeHUs OXPaHSIEMBIX BHUJIOB
pacTeHUI U )KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHI

Cornacho ®I'OC COO, ycraHaBIMBaKOTCS TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMS  OOyYaroUMMHUCA MPOrpaMM  CpeIHero oOuero oOpa3oBaHUS:
JMYHOCTHBIM, METANIPEMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pPE3yIbTATOB OCBOEHUs mpenmera «buomorus»
BBIICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YYarOUMMUCA POCCUUCKON
IPaKIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOINPENCNICHUI0, HaJu4Yhe MOTHUBAIlMM K  OOY4YeHHIO  OHOJIOTHH,
IIEJICHATIPABIICHHOE Pa3BUTHE BHYTPCHHHUX YOEKICHUW JWUYHOCTH HA OCHOBE
KITFOUEBBIX I[CHHOCTEM W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYArONIUXCS PYKOBOJCTBOBATHCS B CBOECH
JNEATEIIBHOCTH LIEHHOCTHO-CMBICJIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMONOTUYECKOTO  O0pa3oBaHUs, HAJIMYUE HSKOJIOTHYECKOTO MPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHHS IpeaMeTa «bHOJOTHs NOCTUTalOTCS B
€AMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUHM C
TPaAULUOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HICTOPUYECKUMH U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, TPUHATHIMUA B OOIIECTBE MPaBWJIAMU WU HOPMaMU
MOBEJCHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHs, Pa3BUTHUS BHYTPEHHEW [MO3ULIUU JIMYHOCTH, NATPUOTU3MA,
YBaXKEHHS K 3aKOHY W IMPABOIOPSAIKY, YEJTOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHSI, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TPaJULMsIM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickont depepauuu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS yueOHoro mpeamera «buonorus»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaroIIMXCsl pyKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUINH O0YJAFOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX IpaB U OOSA3aHHOCTEW, yBa)KEHUE
3aKOHA U IPaBONOPAIKA;

TFOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENIBHOCTH IIPU CO3AaHUU
y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENbHBIX 3aj1a, BBHIMOJIHEHUU
OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OINpPENAEATh COOCTBEHHYIO IIO3ULHMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLIMAJIBHBIM MTOJIOKEHUEM;

TFOTOBHOCTb K COTPYJIHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJIHEHUS
yu4eOHBIX, TIO3HABATEJIbHBIX U HCCIENOBATENbCKUX 33/4a4, YBAKUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJICHHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPKaHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKON JESATENBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(OpMHUPOBAHHOCTh poccuiickon Ipa)<1aHCKON UJEHTUYHOCTH,
naTpUOTH3Ma, YBaXXEHHs K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH MeEpen
Ponuuou, ropmoctu 3a cBOM Kpal, CBOO PoauHy, CBOM A3BIK M KYJBTYpY,
IPOLLIOE U HACTOALLEE MHOIOHAIMOHAIILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOIIECHUE K IPUPOJTHOMY HACJIEIUI0 U MaMSITHUKaM IIPUPOJIBI,
nocTuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BuTHE OWOJOTHM, MOHUMAaHMS 3HAYECHUs OHOJOTUM B TO3HAHHHM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

uaeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIIy)KEHHIO M 3amure OTeyecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHHE AYXOBHBIX LIEHHOCTENW POCCUICKOTO HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUUECKOTO MIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYalMI0 U NPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTENSM, CO3/1aHNIO CEMbU Ha OCHOBE
OCO3HAHHOTO NPHUHATHUA LIEHHOCTEM CEMEMHOM JKH3HU B COOTBETCTBUU C
TpaguuusamMu HapooB Poccun;

4) 3¢TeTHYeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYas ACTETHKY ObITa, HAy4YHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOILICHUH;



NOHMMAaHNE YMOLIMOHAJIBHOTO BO3/AEUCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQ)KEHHMIO B Pa3HbIX BMJIAX MCKYCCTBA, CTPEMJICHHE
IPOSIBIISATh Ka4eCTBA TBOPUECKOM JINYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

NOHMMaHHWE U pealu3alus 340pOBOro M 0e3omacHoro odpasza JKU3HU
(3m0poBO€  mNUTaHME, COOJIOJEHUE TUTMEHMYECKUX TPaBWJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryjsipHas (¢uznueckas
aKTUBHOCTb), OEpEKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHUS K
coOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

NOHMMAaHHWE LEHHOCTM NPaBUJ HHAMBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJEHUS B CUTYaLUsIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TIOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOTOJIsl, HAPKOTHKOB, KypEeHHS1);

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTb K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBA, TPYA0JI00HE;

TFOTOBHOCTh K AKTUBHOHN J€ATEIbHOCTU TEXHOJOTMYECKOW U COLMAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, TUNIAHUPOBATH U CAMOCTOSITEIILHO
BBITNIOJIHSATH TaKyIO JESTEIIbHOCTD;

UHTEpPEC K pa3inyHbIM cpepaM MpodhecCHnoHATbHON NESTENIbHOCTH, YMEHUE
coBepLIaThb OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U pealn30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0J10IrM4eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKU LEJIECO00PAa3HOE OTHOLIEHHE K MPHUPOAE KAaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS,

MOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTypbl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHMSI IOCTYIKOB M OLEHKM MX BO3MOXHBIX IIOCIEACTBUNA Jis
OKPYKarOIIEU CPELBI;

OCO3HaHHE TJI00albHOIO XapakTepa HKOJIOTMUYECKHX MpoOJeM U IMyTed HX
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MpHOOpEeTaeMble MNpU H3YYCHHH OUOJIOrHU
3HaHWA M YMEHHUS IPU PEIICHHU MpoOJIeM, CBA3aHHBIX C PalUOHAJIbHBIM
IPUPOJIONIOIB30BAaHUEM  (COOJIOJIEHUE  TPaBWJ  IOBEIECHUS B  INPUPOJE,
HAIpaBJICHHBIX HAa COXpAaHEHHE pPaBHOBECHS B SKOCHUCTEMaX, OXpPaHy BHJIOB,
IKOCUCTEM, Orochepsr);



aKTUBHOE HEMpUATHE JEHCTBUN, NPUHOCAIIMX Bpel  OKpY)Karolei
NPUPOAHON cpesne, YMEHHE MPOTHO3MPOBATH HEOJIArONPHUITHBIE SKOJIOTUYECKHE
HOCJIE/ICTBUS MPEANIPUHUMAEMBIX JEHCTBUIN U MPEIOTBPAIIATh HX;

HAJIMYUE PA3BUTOTO SKOJIOTHYECKOrO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTUYECKOI HaNpPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS MMH B TO3HABATEIbHOM, KOMMYHHKATHMBHOM M COLMAIBHOM
NPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOM AESITeIbHOCTH 3KOJIOTHUECKOM
HAIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOILIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAaJore
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MEXKIY JIOABMH U IMO3HAHUS MUPA;

NOHUMaHHE CcrenuprKd OHOJIOTUM KaK HayKd, OCO3HaHHsS €€ poilu B
(GopMHpPOBaHUN PALMOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUM IIEIOCTHOTO
IpeACTaBIeHUs 00 OKpYXKaloIleM MHUpe KaKk O €IMHCTBE NPUPOIbI, YeJIOBEeKa U
oOmiecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PELICHUH MpodiieM
COXpPaHEHHUS MPUPOJTHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTU OHMOJIOTHM JJISi COBPEMEHHOW LMBUIM3ALINU:
oOecrieueHrsi HOBOTO YPOBHS Pa3BUTHUS MEAMULUHBI, CO3/IaHUE MEPCHEKTHBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX  peIIaThb PECypCHble  MPOOJIEeMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIEM U
ofOecrieueHHuss  Mmepexoia K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOAHBIX PECYpcOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHMOJOTMUECKUX 3HAHUW B LEJAX
NOBBIIICHUSI OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOW 4YacTH (YHKIMOHAIBHONW IPaMOTHOCTU OOydaromuxcs, GopMupyemoii
pY U3y4eHUH OHOJIOTHY;

NOHUMaHHE CYIIHOCTH METOJOB IO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HaHHsS MJi1 aHalu3a u
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMeHHue JenaTh OOOCHOBaHHbBIE 3aKJIIOUYEHHS Ha OCHOBE HAy4yHBIX (PAKTOB U
UMEIOIINXCS JaHHBIX C LEbIO MMOJyYeHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJNIBb30BATh OMOJOTMYECKUE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHX;

OCO3HAaHHE IIEHHOCTH HAy4YHOU JesTeNIbHOCTH, TOTOBHOCTH OCYILIECTBIATH
HPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh HHANBHUIYaJIbHO U B TPYIIIIE;



I'OTOBHOCTD 141 CITOCOOHOCTh K HETIPCPLIBHOMY 06pa3013aHm0 141
caM006pa3013aHH10, K aKTUBHOMY IIOJYYCHHUIO HOBBLIX 3HAHUH 110 OWOJIOTHHM B
COOTBECTCTBHH C ) KU3HCHHBIMU l'IOTpC6HOCTHMI/I.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpeamMeTHbIe pe3yJabTaThl OCBOCHHUST yueOHOro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOYyUYaIOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAYYHbIE MOHATHUSA, OTPa’KaIoIINe
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHpa M CHEHUPUKY METOJI0OB IO3HAHUA,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHUE, MpOoliecc,
CUCTeMa, Hay4YHbIH (haKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaOMOJeHHe,  HU3MEpPEHUe, OKCIEPUMEHT U JPYTHuX),
yHUBEpCalbHble Yy4yeOHbIE JAEeUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue GyHKIIMOHATBLHOM
TPAaMOTHOCTH W  COIMAJbHOM KOMIIETEHIIMH OOy4YaroIMXCsa, CIOCOOHOCTD
oOydJaronmxcs UCIIOJIh30BaTh OCBOCHHBIC MEXTUCIUTUIMHAPHBIE,

MHPOBO33pEHUYECKHE 3HAHWS W YHUBEpCaJbHbIC Y4YCOHBIC JCHCTBUS B
II03HABATEIbHOU U COLMAIBHON IIPAKTHUKE.

MeranpeamMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIero
00pa3oBaHMs TOKHBI OTPAKATh:

OBnanenue YHHMBepCAJIbHBIMH y4eOHBIMU NMO3HABATEeJIbHbIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYeCKHUE TeHCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCU(pUKAIIUKA, O00OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH TTOHSATHSMH );

OTIpENIETIATh I JIEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUSA JUIsl OOBbsICHEHUS (DAKTOB U SIBJICHUMN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTHYECKUE pPaACCYKIEHUS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTh CXEMHO-MO/IeJIbHbIE cpenctBa Ui IPEACTABICHUS
CYIIIECTBEHHBIX CBsI3€i M OTHOIIECHUH B M3Y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEUMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3jIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pEUIEHMs MPOOJEMbl C YYETOM aHalM3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LIEJI5IM, OLICHUBATh PUCKU TIOCIIEACTBUN JEATENBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHMSX  PEAbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 0a30Bbl€e HCCJIeI0BATEIbCKHE NeiiCTBUA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JIEATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY ITIOMCKY METOJIOB PEIIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
pa3IUYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHBIE BUJIBl JACATEIBHOCTH 10 MOJYYEHHUIO HOBOTO
3HAHUS, €r0 HHTEpHpeTanuu, MNpeoOpa3oBaHUI0 W IPUMEHEHHIO B YYEOHBIX
CUTYalUsAX, B TOM YUCIIE [IPU CO3JaHUM YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMH U METOAMM;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLHsIX;

BBISIBJISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HAaXOAUTh apryMEHThI JJI1 J0Ka3aTeabCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh NapaMeTPbl U KPUTEPHUH PELLICHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBIE B XOJE PCEIICHMsS 3aJadd  pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOUCK IEpEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

YMEThb IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U MPAKTUYECKYIO 00JaCTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIC WJEH, NPEJIararb OPUTMHAIBHBIE MOIXOJbl U pPELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOIMYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.

3) padora ¢ nnpopmanmeii:

OpPUEHTUPOBATHCS B PA3INYHBIX UCTOYHUKAX MHPOPMAIUU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM nuTeparype, OHOJIOTUYECKUX CIOBapsiX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbBIX, B VHTepHeTe), aHaIM3upoBaTh



MH(POPMALINIO PAa3IMYHBIX BUAOB U (OPM MPEICTABICHHS, KPUTUYECKU OLCHUBATD
e€ J0CTOBEPHOCTh M HENPOTUBOPEUNBOCTH;

dbopMynIHpoBaTh 3aPOCHl U MPUMEHSTHh PA3IUYHbIE METOABI MPH MOUCKE U
otbope Ouosiorrmueckoil nHpoOpMaIuu, HEOOXOTUMOM JJIsi BBIMIOJHEHUST yUeOHBIX
3ajad4;

nproOpeTaTs ONBIT HCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUi1, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJB30BAHUS PA3IMYHBIX
MIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  TPEICTaBICHUS
Ouonoruueckoi MHPopMauu (Cxembl, TpaduKu, AUarpaMmbl, TaOIUIIBI, PUCYHKU
" Apyroe);

UCTOJIb30BaTh HAYYHBIM S3BIK B KayecTBe CpeAcTBa Ipu paboTe ¢
Oouonornueckor uH(pOpManuend: TNPUMEHATh XUMHUYECKHE, (QU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKM U CUMBOJIbI, (hOpMyIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCTONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HArJSITHOCTH;

BIaJeTh  HAaBbIKAMHM  paclo3HaBaHWs W 3alIUTBl  MH(OPMAINH,
uHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBgJ1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU AeHCTBUSIMM:

1) oOmenme:

OCYILECTBIIATh KOMMYHHKAIIMH BO BCeX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJM TUCKYCCHM MO CYIIECTBY O0OCYXJ1aeMOil TeMbl (YMEHHUE 3a/1aBaThb
BONPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHHUS MpeiaracMoin
3aJ]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX Y4aCTHUKOB
Jajiora Wik TUCKYCCUH);

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHUS, IOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYallHi,
YMETb CMAT4aTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BJIAJIeTh Pa3IMYHBIMU CIIOcOOaMu OOIIEHUS W B3aUMOJEHCTBHS, MOHUMATh
HaMepEeHHsl APYTUX JIOACH, MPOSBIATh YBAKUTEILHOE OTHOIICHHUE K COOECETHUKY
U B KOPpeKTHOU (hopMe POpMyIHPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

NOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThI IPH pelIeHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PEIICHUHU YIeOHOH 3a1a4u;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OLIMX
MHTEPECOB U BOBMOXKHOCTEN KaKJI0T0 4WieHa KOJUIEKTUBA;



OPUHUMATh LE€IM  COBMECTHOM  JIE€ATENbHOCTH, OpraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHHMIO: COCTaBIATh IUIAH ACHCTBUH,
pacnpeneniaTb poiad C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaThb pEe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4ye€CTBO CBOEr0 BKJIAJa M KaXIOr0 YYACTHMKAa KOMaH[bl B
oOLMii pe3ysbTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HUIEHM C [O3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPAaTETMYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NMHUITUATUBHBIM.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryJIsiTHBHBIMH 1eHCTBHSIMH:

1) camoopranu3amnus:

UCIIONIb30BaTh OHMOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpOOJIeM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIHIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI LEJNEBbIE U CMBICIOBBIE
YCTaHOBKHM B CBOUX JAEMCTBUSIX M MOCTYNKax MO OTHOLIEHUIO K KUBOW MPUPOJE,
CBOEMY 3[I0POBBIO U 3/JOPOBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO JESITEIbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTeIbHON
NESATEIIbHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIBHO ~ COCTaBJATh IUIAH pEIIEHUs MpoOieMbl C  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacmupsITh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JieJ1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTb
3a pelleHue;

OLICHUBATH MTPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIUPOKOH SPYIUIUH B
pa3HbIX 00JacTAX 3HAHWI, NOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIA U
KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJa/JE€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX IPOLECCOB, HUX PE3YJIbTAaTOB U
OCHOBaHUM, UCIHOJB30BaTh MPUEMBI pe(ICKCUHU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PELIEHUS;

YMETh OLEHUBATH PUCKU W CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HX
CHIDKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYrMX IpU aHaliu3e pe3yJbTaToOB
NEeSATEeIbHOCTH;

3) npuHATHE Ce0N U APYTrUX:

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpU aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIIUH JPYTOTO YeTOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHuss mporpamMmbl COO mo Ouoioruu Ha
0a30BOM YpOBHE BKIIIOYAIOT cnienupuueckue ajs yueoHoro npeamera «buonoruspy
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, HHTEPHPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYSHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX yU4EeOHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owojorueil. B mporpamme mnpeameTHbIC
PE3yNBTaThI MPEACTABICHBI MO TOJIaM O0yUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS E€CTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpPAa M HAYYHOI'O MHUPOBO33PEHHS, O BKIIAJIE POCCUUCKHUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIHHOM
TPAaMOTHOCTH YeJIOBEKA JJIsl PEIICHUs KU3HCHHBIX 3a71a4;

YMEHUE PACKpPBIBATh COJEpX)aHUE OWOJIOTHYECKUX TEPMUHOB W TOHSATHUM:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIECTB M IIpEBpallleHHe
HHEPrUM), TOMEOCTa3 (CaMOperyJssius), YPOBHEBAs OpPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCITPOU3BeICHUE (PETIPOTYKIIHS ), HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3/araTb OWOJIOTMYECKHE TEOpUU (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAS, IEHTpaJibHasg JOrMa MOJICKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o 1eHTpax MHOrooOpasus u
MPOUCXOKJICHUS KyJIbTYpHbIX pactennii H. . BaBuioBa), onpeaensTe IrpaHUIlbI
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOJEHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUN, OpraHu3alus W TIpPOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCICIyeMbIMH BEIIMYMHAMU, OOBSICHEHHE IMOTYYCHHBIX



pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX TMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

yYMEHUE BBIJIEIATh CYIIECTBEHHBIE MPU3HAKK BUPYCOB, KJIETOK MPOKApPHUOT U
YKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHa BEILECTB U IMPEBpALICHUS dHEPIUU B KIETKe, (poTocuHTE3a,
IJIACTUYECKOTO W SHEpPreTMueckoro oOMEHa, XEeMOCHUHTE3a, MHUTO3a, Meno3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOTO pAa3BUTUA OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh TOJyYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHWM, IJI NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOMU
KU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbSI M 370POBbSA
OKPY>KaIOIIUX JIFOJIEH, COOJIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPYKarolen
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBpeMEHHOW  Ouosornn U OMOTEXHOJOTHUH  Jid  PalMOHAJIBLHOTO
IPUPOIOTIONH30BAHUS;

YyMEHUE pellaTh JJIEMEHTApHbIE TE€HETUYECKHE 3a/Jayd Ha MOHO- U
TUTHOpUHOE CKpEUIMBaHUE, CICIUICHHOE HAaclel0BaHUuEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMs AJIsl MpeICcKa3aHusl HACJIEJOBAHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBIMOJHATh JIA0OpAaTOpHbIE M MpaKkTUYecKue padoThl, cOOJ0IATh
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W WHTEPIPETHUPOBATH WHGOPMAITUIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO T[ICEBJOHAYYHBIE 3HAHUA U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOpPMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEJOBAaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast OMONIOTHIECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN arnmapaT OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS yueOHOro npeamera «buonorus» ¢ 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUM O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHHM COBPEMEHHOIH €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpPAa M HAYYHOI'O MHUPOBO33PEHHS, O BKJIAJle POCCUUCKHUX U
3apyO0eKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COACpKAHME OMOJIOTMUECKUX TEPMHUHOB M TMOHSITHIA:
BU/I, TTOMYJISAIINSI, TEHOMOH/I, BOJIIOIMS, ABUKYIINE CHIbI ((haKTOPHI) IBOJIOINH,
PUCIIOCOOJICHHOCTh OPraHU3MOB, BHUJI000pa30BaHUE, JKOJOTHYECKHE (aKTOPbI,



HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBHI, pEAYLUEHTbl, LEeNu MUTaAHUsi,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

yMEHUE Hu3arath OWOJOTHYECKHME Teopuu (dBONMIOIMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apoapieBoro cxonacrea K. M. baspa, yepenoBaHusi IJIaBHBIX HANpaBICHUN W
nyTteit spomoruu A. H. CesepiioBa, yuenus o ouochepe B. U. Bepnaackoro),
ONpEeEATh TPAHULIBI X TPUMEHUMOCTH K KMBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
OMMCAHUE >KUBBIX CHUCTEM, IMPOLIECCOB U SIBICHMM, OpPraHU3alMs U MPOBEACHHE
OMOJIOTMYECKOTO  HOKCIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISABIICHUE
3aBUCUMOCTH MEXJy HCCIEIYEMbIMU BEIMUYUHAMH, OOBSICHEHHE IOJYyYEHHBIX
pe3ynbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX IMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTUYECKUX
00OBEKTOB: BHJIOB, TMOMYJSIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BHUJI000pa30BaHMUsI, MPUCIOCOOICHHOCTU
OpraHM3MOB, JEWUCTBUSA 3KOJOTHYECKMX (PAKTOpPOB HA OpraHU3MbI, MEepeHoca
BEIIECTB M IIOTOKAa DHEPIMH B HKOCHCTEMAaxX, AHTPONOTEHHBIX HM3MEHEHHH B
IKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB M OHOTCOXHMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATH MOJIyYeHHbIE 3HAHUS i1 OOBSICHEHUS OMOJIOTHUYECKUX
IIPOLIECCOB W SIBJICHWM, IUIS NPUHATHS NPAKTUYECKUX PEIICHWHW B MOBCEAHEBHOU
KU3HU C IeNplo obecriedyeHus 0€30MacHOCTH CBOETO 3I0POBbsl M 30POBbS
OKPY>KaIOIUX JIFOJIeH, COOJIIOICHHS] HOPM I'PaMOTHOTO TTOBEACHUS B OKPYXKarolen
OPUPOAHON cpefe, MOHUMaHWe HEOOXOJMMOCTH UCIOJIb30BAaHUSL JOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH /JIsl PAllMOHAIBHOTO PUPOIOTIOIH30BAHMS;

YMEHHE pelIaTh dJeMEHTapHble OMOJIOTMYeCKUe 3aJaud, COCTABIIATH CXEMBI
IepeHoca BEIleCTB U SHEPTUH B dKOocHcTeMax (LU TUTaHus);

YMEHUE BBIMOJHATh JIA0OpAaTOpHbIE M MpakTUYecKue padoThl, cOOJ0IaTh
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh W HHTEPNPETHUPOBATH HHOOPMALIUIO
OMOJIOTHYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO T[ICEBJOHAYYHBIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpECTBa MAacCOBOM MHGOpPMAIIK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaThb  rJ00aJbHbIE  JKOJOTHYECKUE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOLLIEHUIO K HUM COOCTBEHHYIO MMO3HUIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKHUX MCTOYHHKOB, TPAMOTHO
UCI0JIb30BATh MOHATUIHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbie
Ne n/m P Konrpoabnbie IIpakruueckue (mudpp )
NMPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsbl
Bbu6nmuoreka [JOK
! brosorus kak Hayka 2 ! 0-5 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
2 JKuBbIe CUCTEMBI M X OpraHu3alus 1 0 0 hitps://m.cdsoo.r/7f41c292
N bu6mmoreka [IOK
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 1 hitps://m.cdsoo.r/7f41c292
bu6mmoreka [IOK
4 KusznenestenbHOCTb KIETKU 6 0 0 hitps://m.cdsoo.r/7f41c292
5 PazmHOXeHME M HHAMBUyaIbHOE Pa3BUTHE 5 0 1 bubanorexa HOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
6 Pesepaiioe Bpems ! ! 0 https://m.edsoo.ru/7f41¢292
7 HaciencTBeHHOCTE U H3MEHYHUBOCTD 2 0 15 bu6mmoreka [IOK
OpPraHU3MOB ’ https://m.edsoo.ru/7f41¢292
2 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubmmoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3iejioB H TeM nudgpoBbie
Ne ni/m P Kontpoabnbie  IIpakTnueckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypchl
Bbu6nuoreka [JOK
! IBOIMOIHORHAs OHONOrHA ? ! ! https://m.edsoo.ru/7f41cc74
Bbu6nuoreka [JOK
2 Peseparoe Bpevs ! ! 0 https://m.edsoo.ru/7f41cc74
3 Bo3HuKHOBEHME U pa3BUTHE )KU3HU Ha 9 0 0.5 bubmmoreka [JOK
3emite ’ https://m.edsoo.ru/7f41cc74
Bbu6nuoreka [JOK
4 OprasH3Mbl H OKpYKaiolLas cpeia > 0 ! https://m.edsoo.ru/7f41cc74
Bbu6nuoreka [JOK
5 Co00111eCTBa U DKOJIOTMUYECKUE CUCTEMBI 9 0 0 hitps://m.cdsoo.ru/7 41 cc74
bu6mmoreka [IOK
6 Peseparoe pevs ! ! 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 2.5







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
undposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Bbu6nuoreka [JOK
1 buonorus B cucreme Hayk 0 0 https://m.edso0.ru/863e¢6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUA JKUBON TPUPOJIBI.
) [IpaxTuueckas padora Ne 1 0 0.5 bubmmoreka [IOK
«Mcronp30BaHue pa3IMYHbIX METOJ0B IIPHU ' https://m.edso0o.ru/863e6122
U3YYEHUU OMOJIOTHYECKUX O0OBEKTOBY
buonornueckue cuctemspl, IPOLIECCH U UX bubnnorexa HOK
3 1 0
n3ydeHue. BXogHas 1uarHocTuka https://m.edsoo.ru/863e6564
4 XUMHYECKU cOCTaB KIeTKU. Bona u 0 0 bubmuorexa [JOK
MHUHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
Bbenku. CoctaB u cTpoeHne OEIKOB.
depMeHTBI — OHMOOTHYECKHE
5 karanu3aTopsl. JlabopaTopHas pabora Ne 1 0 0.5 bubmmoreka [JOK
«3yueHne KaTaTuTUYECKOW aKTUBHOCTH ’ https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl WU
KaTaJasbl)»
bu6mmoreka [IOK
6 VYrnesonsl. JI 0 0
TTICBOARL. SR https://m.eds00.1ru/863e6870
7 HyxknennoBeie kucinotel. AT® 0 0 bubmmorexa [TOK

https://m.edso0.ru/863e6d5c




HCTOpI/Iﬂ 1 MCTOAbI U3YYCHHS KIICTKH.

bu6mmoreka [IOK

8 0
Kierounas teopus https://m.edsoo.ru/863e6e88
9 Knerka xak nenocTHas >KuBas cucTeMa 0
CrpoeHnue syKapruOTUYECKON KIIETKHU.
Jlaboparopnas padora Ne 2 «3yuenue
PaToPHAT b . e bu6mmoreka [IOK
CTPOEHHUSI KIETOK PACTEHUM, KUBOTHBIX,
10 5 5 . 0.5 https://m.eds00.1u/863e6f0
rpuOOB U OaKkTepuil oA MUKPOCKOTIOM Ha hitps:/m.cdsoo.rw/863¢716¢
TOTOBBIX MHUKpOTIpETapaTax u ux
OIHCAaHUEY
1 TeMarndyeckuii KOHTPOJIb - TECT IO TEME 0 bubanorexa [HOK
"Ctpoenue kieTox" https://m.edsoo.ru/863e6b72
bu6mmoreka [IOK
12
OOMeH BEIIECTB WM META00IN3M 0 hitps//m.cdsoo.ru/863¢766¢
Bbu6nmuoreka [JOK
1 D . X 0
3 OTOCHIHTES. ACMOCHHTES https://m.edsoo.ru/863¢7¢98
Bbu6nmuoreka [JOK
I 0
14 JHepreTHeckuii 0Omen https://m.edsoo.ru/863¢7aae
JKu3HEeHHBIN ITUKIT KIETKH. Jlenenue
KieTku. Muros. JJaboparopnas padora Ne 3
15 «Habmrogenue MHTOS: B KerTKai KOHYHKA 0.5 bubmorexa [IOK
a ’ https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 buocunTes O6enka. Peakiys MaTpuaHOTO 0 bubmmoreka [JOK
CHUHTE3a https://m.edsoo.ru/863e¢796¢
Bbu6nmuoreka [JOK
1 T —0 o 0
7 PAHCIIAMHA HOCHHTE3 Deska https://m.edsoo.ru/863e¢796¢
b K
18 Hexknerounsie (popMbl )KU3HH — BUPYCHI 0 nomorexa LO

https://m.edsoo.ru/863e7540




bu6mmoreka [IOK

19 DopMBbI pa3MHOKEHUSI OPraHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
. bu6mmoreka [IOK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.
21 OmnonorBopenue. Jlaboparopras pabota No 0.5 bubnnorexa HOK
4 «I3y4yeHne CTpOeHUS MOJIOBBIX KJIETOK Ha https://m.edso0o.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»
22 HNunuBuayanbHOE pa3BUTHE OPraHU3MOB 0 bubnmoreka LIOK
https://m.edsoo0.ru/863e8436
PeszepBHoe Bpems. O6001IeHIE TIO TEME
7 "MnauBuayaabHOE pa3BUTHE OPraHU3MOB' . 0
TemaTuyeckuii KOHTPOJIb - TECT 10 TEME
"MuauBuAyanbHOE pa3BUTHE OPraHU3MOB" .
24 I'eneTka — Hayka 0 HaCJIEIACTBEHHOCTH U 0 bubnnorexa HOK
U3MEHYUBOCTH https://m.edso0o.ru/863e86{2
25 3aKOHOMEPHOCTHU HACIEAOBaHUS 0 bubmmoreka [JOK
MPU3HAKOB. MOHOTHOPUTHOE CKPEIIMBAHUE https://m.edsoo.ru/863e8878
2 Jurubpuanoe ckperuBatue. 3aKoH 0 bubnnoreka [IOK
HE3aBHCUMOI0 HACJIEN0BaHUs [IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHoe HaclleJOBaHUE MTPU3HAKOB.
JlaboparopHas padota Ne 5 «M3yuenue
27 pGSYJ'II;TaTI())B MfHom6pI/mHoro I/}IIII 0.5 bubmorexa HOK
https://m.edso0.ru/863e8c60
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(HIIBI
Ha FOTOBBIX MUKPOIIPENapaTax»
)3 ['eneruka nomna. HacnenoBanue npu3Hakos, 0 bubmmoreka [JOK

CHCIIJICHHBIX C ITOJIOM

https://m.eds00.ru/863e8c60




HN3menunBocTth. HenacnencrseHHas
U3MEeHYUBOCTh. JlabopaTopHast pabora Ne 6.
Nzydenune Mmonn(puKkamoHHOM

bu6mmoreka [IOK

29 U3MEHYHUBOCTH, IIOCTPOCHUE 1 05 https://m.edsoo.ru/863e8efe
BapUALMOHHOTO Psiia U BapUallMOHHON
KpHUBO»

HacnencTBenHast ”3BMEHYUBOCTb.

30 JlaGopatopHnas paborta Ne 7. «AHanu3 | 0.5 bubnunoreka [IOK
MyTalui y 1po30(uiIsl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpenaparax»

bu6mmoreka [IOK
31 Tenernia estobeta 1 0 https://m.edsoo.ru/863e8d78
Bbu6nmuoreka [JOK

32 Ceneiuns kak Hayka i npoece 1 0 https://m.edsoo.ru/863e9214

3 MeTtobl M JOCTUKEHHUS CENEKIIMU PACTEHUI 1 0 bubnnorexka HOK
U JKUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTtexHonorusa Kak oTpacib NpoU3BOICTBA 1 0 bubnmorexa LHOK

https://m.edsoo.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 4




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Nen/m  Tema ypoka Konrtpoabsnbsie IIpakTnueckue tupposLIe
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
N bubmoreka [IOK
1 DBOJIIOLMS U METOJIbI €€ NU3YUEHHUS 1 0 0 hitps://m.cdsoo.ru/863¢a20c
) HcTopust pa3BuTHs MpeacTaBICHUH 00 1 1 0 Bu6muotexa [JOK
3BOJIONMY BXogHas IuarHocTuka. https://m.eds00.ru/863¢9570
Bbubmunoreka LIOK
3 Muiposostiowsts ! 0 0 https://m.edsoo.ru/863e9cle
[Momynsmus Kak d7IeMEeHTapHas eIUHUIA
4 BUJa ¥ dBoroIH. JlaboparopHas padota Ne 1 0 0.5 bubmmoreka [JOK
1 «CpaBHeHue BUIOB MO https://m.edso00.ru/863e¢99¢6
MOP(}OIOrHUECKOMY KPUTEPHIO»
5 JIBuoKyIye cuibl (31IeMEeHTapHbBIE (PaKTOPHI) | 0 0 bu6nuoreka [IOK
3BOJIFOLIUU https://m.edsoo.ru/863e9da4
. bu6nuoreka [IOK
6 EctecTBennslit 0T60p U ero (hopmbl 1 0 0 hitps://m.c dsogru 1863e9ed0
Pe3ynbTarel HBOTIONUN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
. BU000pazoBanue. JlabopaTopHas padora Ne 1 0 0.5 bu6nuoreka [IOK
2 «Onucanue nNpucrocoOIeHHOCTH https://m.edsoo.ru/863e9fde
OpraHu3ma M €€ OTHOCUTEIBLHOIO
XapakTepay
8 Hamnpasnenus u myTu Makpo3BOIIOLUHI 1 0 0 bubmmorexa LIOK

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




9 Heob6patumocTs 3BOMIONINN 0
PesepBHeIil ypok. O000IICHHE TTO TEMe
10 «IBOJIOIMOHHAS OHOJIOTHA» TeMaTHYeCKU 0
KOHTPOJIb -TECT 0 TeME " DBOIIOLMOHHAS
ouonorus’".
1 Wcropus xu3Hu Ha 3emiie U METOBI €€ 0
U3YYCHUS
bubmoreka [IOK
12 ['unoTe3bl MpouCcXoXKaeHUs KU3HHU HA 3eMie 0 hitps:/m.c dsofru 1863ea5a6
13 PazButue xxu3Hu Ha 3emiie o 3paM u 0 bu6nuoreka [IOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl BOITIOIUHA PACTUTEITHHOTO
14 1 ’KUBOTHOTO Mupa. [IpakTrueckas padbora 0.5 bu6nuoreka [IOK
Neo 1 «M3yuenue uckomnaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8bc
PACTeHHIA U KUBOTHBIX B KOJUICKIIHSX)
15 CoBpeMeHHas cucTemMa OpraHu4eckoro Mupa 0 Bubmmorexa [IOK
https://m.edsoo.ru/863¢a48¢
16 DBOJIOIHS YeTIOBEKa (aHTPOIIOTECHE3) 0 ngﬂ;;fg;grou}; 3eacdc
bubnuoteka [JOK
17 JBuxyriue cuibl (pakToOphl) aHTPOMOTeHe3a 0 hitps://m.c dsocE.Iru 1863ead4d
18 OCHOBHBIE CTaJUH1 IBOJIIOIMHN YeI0OBEKa 0
19 UYenoseueckue pacbl U NPUPOIHBIE 0 bubmmoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863caca2
20 DKoJ0rus Kak HayKa 0
)1 Cpenbl 00uTaHUs U SKOJIOTUYECKUE 0 but6mmoreka [IOK
bakTopsI https://m.edsoo.ru/863eafec
22 Abuotndeckue (axtopsl. JlaboparopHas 0.5 bubnuoreka [JOK




paborta Ne 3. «Mopdonoruueckue
0COOEHHOCTH pacTeHUH U3 pa3HbIX MECT
obutanusy. JlaboparopHas padota Ne 4.
«BrnusiHUE cBETa Ha POCT U pa3BUTHE
YEePEHKOBKOMHATHOTO PACTCHUS»

https://m.edsoo.ru/863eb10e

bu6nuoreka [IOK
23 broruieckne gaxTopet 0 https://m.edsocE.Iru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
24 nonynsiun. [Ipaktuyeckas padora Ne 2 0.5
«IToacd€T MIOTHOCTH NONYJIALIMN Pa3HBIX
BHJIOB PACTEHUI
bu6nuoreka [IOK
25 Coo01iecTBa OpraHu3MOB — OHOIEHO3 0 hitps://m.c dsogm 1863ebd6a
2 PesepsHbIil ypok. Beepocceuiickas 0
npoBepouHas pabora.
bu6nuoreka [IOK
27 DKOJIOTHYECKUE CUCTEMBI (3KOCHCTEMBI) 0 hits://m.c dsocE.Iru 1863ebd6a
OcHOBHBIE TTOKA3aTEIN IKOCHUCTEMBI.
28 Dxonorudeckue nupamuasl. CBoiicTBa 0 bubmmorexa [OK
skocHcTen. CyKieocns https://m.edsoo.ru/863eb5fa
29 [IpupoaHbIe 3KOCUCTEMBI 0
30 AHTpPONIOT€HHBIE IKOCUCTEMBI 0
31 buocdepa — rimobanpHas sKOCHCTEMA 0 bu6nuoreka [IOK
3emiu https://m.edsoo.ru/863ebbSe
0 3aKOHOMEPHOCTH CYIIECTBOBAHUS 0 bubnmoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd 16
33 YenoeyecTBo B Onochepe 3emin
34 CocylecTBOBaHHE TPUPOJIBI U 0 bubnuoreka [JOK




YCI0BCUCCTBA

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. buonorus, 10 kmacc/ [Naceunuk B.B., Kamenckuii A. A., PyornioB A. M. u apyrue /Ilox pen.

[Taceunuka B.B., Akuronepnoe o6miectBo «M3natenbetBo «IIpocBenieruney

2. buomnorus, 11 xnacc/ [Taceunnk B.B., Kamenckuii A. A., Py6uoB A.M. u apyrue /Tlox pen.

[Taceunuka B.B., Akumonepnoe obuiectBo «M3narensctBo «lIpocsemienner»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. ®enepanbHas oOpazoBatenbHas nporpamma Cpeanero O6mero O6pazoBaHusl.

2. @epepanpHas padouas mporpamma Cpemnnero O6miero O6pa3oBanus. buomorus

(6a3oBsIit ypoBeHs), (st 10—11 kmaccoB oOpa3oBaTenbHBIX OpraHu3aiuii). MockBa —

2023.

3. Ilaceunuk B. B. buonorus. 10—11 knaccel. ba3oBeiii ypoBens. Iloypounsie
pa3paboTku.: ydeO. mocobue it obmeodpasosar. opranuzanuii / B. B. [laceunuk,
I'. T'. llIsemnoB, T. M. EdpumoBa. — 2-e uza., crep. — Mocksa : [Ipocsemienue, 2023.

— 230 ¢. — (JIuHuUs KU3HN)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

HOK https://m.edsoo.ru/7f41¢292
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