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MHHOACHUTEJBHAA 3AIIUCKA

[Ipu paszpaboTke nporpaMmbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY JUIS
OTpeneNeHns] TMOAXOA0B K (QOpPMHPOBAHHUIO COJAEpkKaHUS YueOHOro MpeameTa
«buonorus» cocraBuwiM: KoHuenrtyaiabuble nosoxkeuus ProC COO o
B3aMMOOOYCIIOBIEHHOCTH II€JIeH, COJEp)KaHWsl, pe3yJbTaToB OO0yueHus W
TpeOOBaHMI K YPOBHIO MOATOTOBKHU BBITYCKHHKOB, MOJIOKEHUS 00 OOIIMX LIENIX U
NPHHIIMIAX, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHErO
oburero oOpasoBanust B Poccuiickoit denepanuu, a TakKe TMOJOKEHUS O
cneuupuke OMOJIOrHH, €€ 3HAYCHUH B NO3HAHUU )KMBOH MPUPOJBI U 00ECICUCHUH
CYILIECTBOBAHMs 4YelloBedecKoro obmiectBa. COrnacHO Ha3BaHHBIM TOJIOKEHHSIM,
OIpeENeHbl OCHOBHBIC (DYHKIIMHM MPOrpaMMbl IO OMOJIOIMH U €€ CTPYKTYpa.

[IporpaMmma 1o Owuosiordid Aa€T MpeAcTaBleHHE O Mensax, 00 oOmei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUA OOYYAIOMIMXCA CpPEICTBAMH
yuebHoro mnpenmvera «buonorus», omnpejenser o0s3aTeNbHOE MPEIMETHOE
colep)kaHWe, €ro CTPyKTypy, pacopeneieHue 10 paszieraMm H  Temawm,
PEKOMEH/IyEMYIO OCIEA0BATEIBHOCTh U3YUEHUs yueOHOro mMarepuana ¢ y4EToM
MEXKIPEIMETHBIX W BHYTPUIIPEJAMETHBIX CBS3CH, JIOTMKM 00pa3oBaTEIbHOIO
nporecca, BO3pacTHbIX 0COOEHHOCTEN 00yUaroIuXcs.

B nmporpaMmve mo OuonoruM TaKkKe YUYUTHIBAIOTCA TpeOOBaHUSA K
TUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEJAMETHBIM pe3yJbTaTam
oOydyeHuss B (OPMHPOBAHHM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIBHOI
NEeSATeNIbHOCTH/Y4eOHBIX JIEHCTBUI 00y4YaloIMXCsi 1O OCBOCHMIO COJIEP/KaHUs
OMOJIOrHYecKOro 00pa3oBaHMUs.

B nporpamme no 6uonoruu (10-11 wraccel, 6a30BbIil ypOBEHB) peaii30BaH
IPUHIUIT TIPEEMCTBEHHOCTH B M3y4€HHUH Ouoioruu, Omarojgaps demy B Heil
IpPOCMATPUBAETCS HAMPABICHHOCTh HAa pa3BUTUE 3HAHMM, CBSI3aHHBIX C
(hopMHpOBaHUEM €CTECTBEHHO-HAYYHOT0 MHUPOBO33pPEHUS, LIEHHOCTHBIX
OpHEHTalWH JTUYHOCTH, SKOJOTUYECKOTO MBIIIIEHHS, IPECTaBICHHI O 3J0POBOM
o0Opa3e KU3HM M OEpeKHbIM OTHOLIEHUEM K OKpPYXalolEeHd NPUPOAHOW cpene.
[TosToMy Hapsay ¢ u3ydeHHEeM OOIeOMOIOrMYEeCKUX TEOpUH, a TaKKe 3HAHUN O
CTPOECHHMH JKUBBIX CHUCTEM Pa3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOLIUX B
HUX TPOLIECCOB B MPOrpaMMe Mo OMOJIOTMHM Y/AEJ€HO BHUMAaHUE HCIOJIb30BAHUIO
MOJIyYeHHBIX 3HAHUN B MOBCEIHEBHOMW JKM3HU ISl pEUIECHUs MPUKIIATHBIX 3a7a4, B
TOM YHCJe: NPOPHIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YENOBEKa, MEIMKO-
TEHETHYECKOTO KOHCYJIbTUPOBAHUS, obocHOBaHUsA 9KOJIOTUIECKU
1Ie7IeCO00Pa3HOr0 TOBEACHHUS B OKpPYIXKAIOIEH NOPUPOAHOW cpene, aHaau3a
BJIUSIHUSL XO3SHUCTBEHHOM JIESATEIILHOCTH 4YeJIOBEKA HAa COCTOSHHUE IPUPOJHBIX M
MCKYCCTBEHHBIX IKOCHUCTEM. Y CUJICHUE BHUMAHHS K IPUKJIAHOI HAlPaBICHHOCTH
yuyeOHoro npeaMera «buosorus» npoauKTOBaHO HEOOXOAMMOCTBIO OOecreyeHus



YCIIOBUH JUTSl PEIIEHUs] OJTHOW W3 aKTyaJbHBIX 3a/1a4 IKOJIBHOIO OHOJIOTMYECKOTO
oOpa3oBaHusi, KOTopas mnpeanojaraet (OpMHUpPOBaHHME Yy  O0yYarOIIUXCS
CIIOCOOHOCTH aJanTHPOBATHCA K HW3MEHEHUSM JUHAMHYHO pPa3BHBAIOIIETOCH
COBPEMEHHOTO MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmero o0Opa3oBaHMsA 3aHUMAET BaKHOE
mecto. OHa oOecmeunBaeT (opmupoBaHWEe y OOYJArOMIMXCS TPEACTaBICHUH O
HAy4YHOW KapTHHE MHUpA, paclIupsAeT ¥ 0000IacT 3HaHMA O JKUBOI mpupoje, e
OTJIUYUTENbHBIX TPU3HAKAX — YPOBHEBOM OPraHU3alldd M SBOJIOLUH, CO3/aET
YCIIOBUSL  JIIA: TO3HAHWS ~ 3aKOHOB  JKMBOM  NPUPOAbI, (OPMUPOBAHUS
(YHKIIMOHAIBHOW TPAaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
KM3HH, YKOJIOTHIECKOTO MBIIIICHHS, IIEHHOCTHOTO OTHOIICHHS K )KMBOH TPUPOJIE
M 4EeJIOBEKY.

Bousibiioe 3HaueHHe OUOJIOTHSI UMEET TaKKe JUTSl PElICHHUs BOCITUTATE/IHBIX U
pa3sBUBAIOIIMX  3aHa4  CpPeaHEro  o0mero  oOpa3oBaHus,  COIMATU3ALIUN
oOyuaromuxcs. M3yuenne 6uonorun odecneuuBaer yCiaoBUs AJsl (POPMHPOBAHUS
HHTEIICKTYaTbHBIX, KOMMYHHKAIIMOHHBIX W WH(GOPMAIMOHHBIX  HAaBHIKOB,
ACTETHYECKON KYJBTYPBI, CIOCOOCTBYET HMHTErpallMd OMOJIOrMYECKHUX 3HAHHMH C
MPEJCTABICHUAMA U3 JPYTUX y4eOHBIX MPEAMETOB, B YHACTHOCTH, (PU3UKH, XUMHUH
u reorpaduu. HazpaHHble MONOXKEHHs] O MpeAHa3HAYEHWH Y4uyeOHOro mpeaMmeTa
«buonorus» COCTaBWIM OCHOBY [UIs ONPEICJIICHHS IMOIXOIOB K OTOOpY H
CTPYKTYPUPOBAHUID €r0 COJIEPkKAHUS, TIPEACTABIEHHOIO B IporpaMme [0
Omoorum.

Ot6op conepkanusi yuebnoro npeamera «buonorus» na 6a30BOM ypoBHE
OCYIIECTBIEH C TIO3UIHMH KyIbTypOCOOOpPa3HOTO TOIXO0Ja, B COOTBETCTBHHU C
KOTOPBIM OO0ydHalomMecs JIO/DKHBI OCBOMTH 3HAHWUS M YMCHHS, 3HAYMMBbIC IS
dopmupoBaHus OOLIEH KyJIbTYpbI, ONPEJCISIONIME aJIEKBATHOE TOBEJCHUE
YeJIOBEeKa B OKPY’KAIOIIEH MPUPOIHON cpene, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
)KM3HM M TPAKTUYECKOH aesTenbHocTH. Ocoboe MecTo B ATOH CHUCTEME 3HaHHi
3aHUMAIOT 3NIEMEHTHI COAepPKaHMs, KOTOPBIE CIY)KaT OCHOBOH i OpMUPOBAHUS
MpPEJCTaBICHUA O COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTHMHE MHpa |
[IEHHOCTHBIX ~ OPUEHTALMSX  JMYHOCTH,  CIOCOOCTBYIOIIUX  T'yYMaHH3aLUU
OMOJIOrMYECKOTO 00Pa30BAHUS.

CTpyKTypHpOBaHHE COJEp:KaHUs yueOHOro Marepualia B IMporpamMme IO
OMOIOTHH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYEHHS 3HAHWH 00
OTJIMYUTENBHBIX OCOOCHHOCTAX KUBOH MPHUPOJIBLI, 0 €€ YPOBHEBOIH OpPraHu3allud
IBONIIONMH. B COOTBETCTBHH C 3TUM B CTPYKType yueOHOro npeamera «bromorus
BBIJICJICHBI CIICAYIOLINE COJACpIKATeNIbHbIC TUHUM: «bruosorus kak Hayka. MeTobl
Hay4yHOro To3HaHus», «KieTka kak Ouosornyeckas cucremMan, «OpraHusMm Kak



Ouonoruveckas cucrema»n, «Cucrema ¥ MHOrooOpazve OpPraHH4YecKOro MHpay,
«OBOJIONUS KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH.

Hens u3yuenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
oBnaZicHWE OOydYalOmMMHCSA 3HAHUSMH O  CTPYKTYpPHO-(YHKIMOHAIBHOM
OpraHu3allMd JKMBBIX CHUCTEM pAa3sHOrO paHra ¢ OPUOOPETEHHE YMEHUI
UCIIOJIB30BaTh 3TH 3HAHWA [JI TPAMOTHBIX JCHCTBHI B OTHOIIEHWH OOBEKTOB
YKUBON TIPUPOBI U PEIICHUS Pa3INYHBIX KU3HCHHBIX MPOOIIEM.

HocTtuxkenue nenu uzydeHust yueObHoro npenmera «buonorus» Ha 6azoBom
YpOBHE 00ecrieunBaeTCs PEIICHUEM CIACAYIOIIMNX 3a/1a4:

OCBOCHHME OO0Yy4YalOIIMMHUCS CUCTEMBbl 3HAaHUH O OMOJIOrMYECKUX TEOPHSX,
YUYECHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiax, CIyKalluX OCHOBOU
Uit pOpMUpOBaHUSI NPEACTABICHUH O €CTECTBEHHO-HAYYHOW KapTUHE MHpa, O
METO/IaX Hay4YHOTrO MO3HaHMS, CTPOEHHH, MHOTO0Opa3uM U OCOOEHHOCTIX KHUBBIX
CHUCTEM pa3HOr0 YPOBHS OpraHU3alluy, BbIAAIOLIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCIIEI0BAHUSIX B OUOJIOTHH,

¢opmupoBaHne y 0OydYarOmUXCs IMO3HABATEIBHBIX, WHTEIIEKTyalbHBIX H
TBOPYECKMX CIOCOOHOCTEH B NPOLECCE aHalau3a JaHHBIX O MYTIX Pa3BUTHS B
OMOJIOrMK HAy4HbIX B3IVIS0B, MJAEH M TOJAXO0J0B K HM3YYEHHIO KHUBBIX CHCTEM
pa3HOro ypOBHS OpraHu3alliy;

CTaHOBJICHHE Yy oOOywaromuxcsi oOmieil KyabTyphl, (DYHKIIMOHAIBHOI
TPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSCHITH U OLIEHUBAThH SBICHUSI OKPYKAIOLIEro
MHUpa >XUBOH TPUPOABI HAa OCHOBAHMHM 3HAHHMM M OIBITA, IOJYYEHHBIX IIPH
U3Y4YEHHH OHOJIOIMH;

¢opmupoBaHne y oOydarOImuXcss YMEHHH WJUTFOCTPUPOBATH 3HAUCHHE
OMOJOTMYECKUX 3HAHUM B MPAKTUYECKOW JCATEIBHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEIUIUHCKUX TEXHOJIOTHH U arpoOUOTEXHOJIOTHil;

BOCNUTaHUE YOCKAEHHOCTH B BO3MOYKHOCTH TO3HAHHUS YEJIOBEKOM KHBOIA
IPHUPO/IbI, HEOOXOAUMOCTH OEPEKHOI0 OTHOIICHUS K HEH, COOIMIOCHUS ITHYECKUX
HOPM IIPH MPOBEICHUN OMOJIOTMYECKUX UCCIIETOBAHMI;

OCO3HAHWE LEHHOCTH OMOJIOrMYECKMX 3HAHUWA JUIS NOBBILICHUS YPOBHS
IKOJIOTUYECKOM KYJIbTYPHI, sl JOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCETHEBHOM JKU3HU IS
OLIEHKU MMOCJIEICTBUI CBOEH JIEATENBLHOCTH 110 OTHOLIEHHUIO K OKPYIKAIlOLLEeH cpefe,
COOCTBEHHOMY 30pOBBIO, OOOCHOBaHHWE W COONOJAEHUE Mep MNPO(UIAKTUKH
3a0071eBaHHM.

B cucreme cpemnero oOmiero oOpa3zoBanusi «buonorusi», m3ydaemas Ha
0a30BOM yYpOBHE, ABJIAETCS 00S3aTENbHBIM y4e€OHBIM MPEIMETOM, BXOASIIMM B
COCTaB MpeaMeTHOH o0nacTh « EcTecTBEeHHO-HaYUYHBIE TIPEIMETHI.



Jlnst u3ydenusi OMoI0ruu Ha 6a30BOM YpOBHE CpPEeAHEro oOuiero oopasoBaHus
orBoauTcs 68 gacoB: B 10 kimacce — 34 yaca (1 gac B Hememo), B 11 kimacce — 34
yaca (1 yac B Heeno).



COAEPKAHUE OBYUEHMUS
10 KIIACC

Tema 1. buosiorust kak Hayka.

buonorus xak Hayka. CBsi3p OMONOTHU ¢ OOIIECTBEHHBIMHU, TEXHUUYECKUMH U
JNPYrMMH €CTECTBEHHBIMH HayKaMmH, (pusiocodueit, 3TUKOM, 3CTETHKOM M IPaBOM.
Pone Owomormu B (QOPMHPOBAHWH COBPEMEHHOM HAy4YHOW KapTHUHBI MHpa.
CucreMa OMOJIOTMYECKUX HAYK.

Meto/ibl TO3HAHUS KUBOU MPUPO/IbI (HAOIIOEHHE, IKCTIEPUMEHT, OIMCaHHUE,
U3MepeHue, KiaccuuKkanus, MOJCTUPOBAHHE, CTaTHCTHYecKas o00paboTka
JTAaHHBIX ).

JdeMoHCcTpanuu:

[loprpersi: Y. dapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuk.

Tabauibl u cxembl: «MeTO bl TIO3HAHUS XKHUBOH TIPUPOIBDY.

JlaGopaTopHblie U IPpaKTHYECKHE PadOThI:

[Tpaktuueckass pabora Ne 1. «Mcrnonb3oBaHue pas3UYHBIX METOJOB MpPH
U3YYCHUHU OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl H HX OPraHU3AIHS.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHusi ounosiorun. Otivuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBIL.

CaoiicTBa OMOCHCTEM M X pa3HOOOpa3ue. YPOBHU OpPraHu3aii OMOCUCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM, TKaHEBbIA, OpPraHU3MEHHBIN, IOINYJISLHOHHO-
BHIOBOM, SKOCHCTEMHBIH (OMOT€ONEeHOTHIECKNH ), OMochepHBbIii.

JdeMoHcTpanuu:

Tabmuuer u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HW», «YPOBHH OPTaHU3ALHU
YKUBOU TIPUPOABD».

OGopynoanue: moaens mosekynsl JJHK.

Tema 3. XuMH4YeCKHI COCTAB U CTPOCHUE KJIIETKH.

XHUMHUYECKMH COCTAaB KIETKH. XHMMHMUYECKHE IJIEMEHTBHI: MaKpOIJEMEHTHI,
MHUKpPO3JE€MEHTHL. Bola 1 MUHEpallbHBIE BEIIECTBA.

@OyHKIMM BOJABI M MHUHEpalbHBIX BenlectB B kierke. lloanepxkanune
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue OETKOB. AMUHOKHCIOTHI — MOHOMEPBI OCJIKOB.
HezameHumble U 3aMEHUMBbIE AMUHOKHUCIOTHl. AMUHOKHCIIOTHBIA COCTaB. Y POBHH
CTPYKTYpbl O€IKOBOW MOJIeKYyNbl (TIepBUYHAs, BTOPHUYHAS, TpPETHYHAs U
YETBEPTHUHASL CTPYKTypa). XHUMHYECKHME CBOMCTBAa OenkoB. buonormyeckue
(YHKIIUHA OETKOB.



®epMeHThl — Ouoniornyeckue karanuzatopel. CrpoeHue ¢epMeHTa:
aKTUBHBIA 1IeHTp, cyOcTpatHas cneuuduuHocts. KodepmenTtsl. BuTaMuHbI.
OTinuus PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

VrneBoapl: MoHOcaxapuaesl (TJIHOKO3a, pubo3a ©W  JAe30KcupuOo03a),
aucaxapuibel  (caxaposa, JaKTo3a) W - IoJucaxapujibl  (Kpaxmasi, IVIMKOTEH,
[eJI0n03a). buonornueckue (pyHKINUN yIIIEBOIOB.

Jlunuael:  Tpurauuepuabl, ¢ocdoaunuasl, crepounsl. [uapoduabHO-
ruapodoOHble  cBoiicTBa. buonornyeckue ¢GyHkuuu unuaoB. CpaBHeHUE
YIJIEBOJOB, OCJIKOB U JIMIMHUI0OB KAaK UCTOYHUKOB YHEPTHU.

Hykneunossie kucnorsl: JHK w PHK. Hykneortuast — MoHOMEpBI
HYKIeMHOBBIX KHCIOT. Ctpoerne u ¢pyukuun JJHK. Crpoenne n pynkmuun PHK.
Bunsl PHK. AT®: crpoenue u pyHKIMH.

[uTonorus — Hayka o kiierke. Knerounas Teopust — npumep B3auMOAeHCTBUS
uaeH u (PaKToB B HAYYHOM MO3HAHUU. METOIbI M3y4YCHHS KICTKH.

Knetka xak wenoctHas kuBas cuctema. OOmMe MNpU3HAKU KIETOK:
3aMKHyTass HapyxHas MemOpana, monekynel JIHK kak reHetwueckuii ammapar,
cUCTEMa CUHTE3a Oellka.

Tunel KIETOK: JyKapuoTH4ecKas W Ipokapuoruyeckas. OcoOeHHOCTH
CTPOEHHSI TIpoKapuoTH4YecKOM KieTku. Kierounas crenka Oaktepuil. CTpoeHue
IYKAPUOTHYECKOU KIETKH. (OCHOBHBIE OTJIMYMSA PACTUTENbHOM, >XUBOTHOU U
TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIIETOYHAsI CTEHKA, INIMKOKAJIHUKC, UX
dbynkuuu. [Inazmaruyeckas memOpana, €€ cBoiicTBa M GpyHKuuU. [{uTommasma u eé
opranouael. OnHoMmemOpaHnHble opranouabl kineTkw: JIIC, ammapat ['ompmxwm,
au30coMbl.  [101yaBTOHOMHBIE OpPraHOWIbl KIJIETKU: MHUTOXOHAPHH, IUIACTUMIBL.
[Tpoucxoxaenue MHUTOXOHJIpUI u 1mactua. Buasl ruactua. HememOpanHbie
OpraHOUbl KJIETKU: pUOOCOMBI, KJICTOYHBIM IICHTP, LEHTPUOIU, PECHUYKH,
KTYyTUKH. OYHKIIMH OPraHOUA0B KJIETKH. BritoueHus.

Snpo — perynsaTopHBIi LeHTp KieTku. CTpoeHue sAapa: sjepHas o0oovka,
KapuoIlIa3Ma, XpOMAaTHH, SIPBIIKO. XPOMOCOMBI.

TpaHCopT BELIECTB B KIIETKE.

JlemoncTpanun:

IToptpersl: A. Jlesenryk, P. I'yk, T. Isann, M. Ilneitnen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

Huarpammer:  «PacnipeneneHue  XUMHYECKMX JJIEMEHTOB B HEXKHMBOM
npupoje», «Pacrpenenenue XuMHYECKUX 3JIEMEHTOB B )KUBOU MPUPOJEH.

Tabmuubl u cxemsbl: «llepuoguyueckas Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MoseKyJibl Bo/Ib», «buocunTes 6enka», «CTpoeHue MoJIeKyJibl Oenkay,
«Ctpoenue dpepmenta», «Hyknennossie kucnotsl. [JJHK», «CtpoeHue monexybl



ATD», «CtpoeHre 3yKapuoTHUECKOU KIETKW», «CTpOCHUE KUBOTHOW KIETKWY,
«CTpoeHue pacTUTEIbHON KIETKH», «CTpoeHHE MNPOKAPUOTUYECKOM KIETKWY,
«CTpoeHue saapa KIeTKu», « YTiIeBoAbDy, «JIumuasn.

OOopynoBaHHMe: CBETOBOH MHKPOCKON, OOOPYIOBAaHHME [UII IPOBEIACHUSA
HAOJIIOICHUM, W3MEPEHUI, HKCIIEPUMEHTOB, MHUKpPONpPENapaTbl PacTUTEIbHBIX,
JKABOTHBIX U OaKTEPHUAIIbHBIX KIIETOK.

JlabopaTopHblie U IPaKTHYECKHE PadoThI:

JlaGoparopnass pabora Ne 1. «M3yueHue KaTamUTUYECKOM aKTUBHOCTH
(dhepMeHTOB (Ha IPUMEPE aMUIa3bl WU KaTaaasbl)y.

Jlaboparopnas pabora Ne 2. «M3ydyeHue CTpPOCHHMS KJIETOK PaCTECHUMH,
’KUBOTHBIX M OaKTEepHI IOJ MHUKPOCKOINOM Ha TOTOBBIX MHUKpOIIpernaparax M ux
OITUCAHHUEY.

Tema 4. ’KuzHenesaiTeJbHOCTh KJIETKH.

OOmeH BenecTB, WK MeTaboMu3M. ACCUMUIIAIUA (TUTACTUYECKHI OOMEH) 1
JUCCUMUIISIUsSL (3HEpreTuueckuii oOMeH) — JIB€é CTOPOHBI €JIMHOT0 Mpolecca
metabonu3Ma. Poilb 3aKOHOB COXpaHEHWs BEIIECTB W SHEPIHMM B INOHUMAHHH
meTaboau3ma.

Tuner oOMeHa BemecTB: aBTOTpodGHBIM U rereporpodHbiid. Ponb dhepmeHTOB
B 0OMEHE BEILECTB U NMPEBPAIIEHHH SHEPTUU B KIIETKE.

®ortocunre3. CBeroBas u TeMmHoBas da3el  (orocuHTe3a. Peakiuu
dortocunreza. IpdexTuBHocTh PorocuHTeza. 3HaueHHEe POTOCUHTE3A JJIs KU3HH
Ha 3emie. BiusHue ycnoBuid cpensl Ha (POTOCHMHTE3 M CIIOCOOBI MOBBIIICHUS €r0
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTECHHUH.

XeMocHHTe3. XeMOCHHTE3UpYIoIe 0akTeprun. 3HaAU€HHE XEMOCHUHTEe3a IS
YKU3HU Ha 3eMIie.

OHepreTuueckuii oOMeH B kieTke. PaciiensieHue BeUIeCTB, BbIAEIEHHE U
AKKyMYJTHUPOBAHHME DHEPTrUM B KIETKE. OTalbl HJHEPreTUYECKOTO OOMEeHa.
['nmukonu3. bpoxenue u ero Buabl. KucnopogHoe oxuciaeHue, WIM KIETOYHOE
JBIXaHUE. OxucnurensHOe dochopunmpoBanue. O} (DHeKTUBHOCTD
JHEPreTHYECKOro oOMeHa.

Peaknuu marpuuHoro cuHrte3a. ['eHernueckas wuHdopmamms u JIHK.
Peanusanust reneruyeckoil uHdpopManuu B KICTKE. ['@HETHYECKUH KOJ U €ro
cBoiicTBa. Tpanckpunuus — matpuunbiii cuHTe3 PHK. Tpaucnsiuus — Ouocunres
Oenka. Otamsl TpaHcasuud. KoaupoBaHue aMuHOKHCIOT. Poms pubocom B
OonocuHTese Oenka.

Hexnerounsie popMsl xku3HU — BUpYyChl. McTopust oTkpeiTus Bupycos (. H.
WBanoBckuii). OcoOEHHOCTH CTPOGHHMS M JKMU3HEHHOTO IHKJIA BUPYCOB.
Baktepuodaru. bonesnu pacTeHUM, KHUBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedummura yenoseka (BUY) — Bo30ynurens CIIW/a.



OOparHass ~ TpaHCKpuWIIUMs, peBepraza W uHTerpasza.  llpodunaktuka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaNUu:

[Toptpetsrl: H. K. Konsnos, . Y. UBanosckuii, K. A. Tumupsizes.

Tabmuupl 1 cxembl: «Tunel nuranusy, «Mertadoauzmy, «MHTOXOHIAPHSY,
«JHepreTHYeckuii oOMeH», «Xmoportact», «Porocunre3», «Ctpoenue JJHK»,
«CtpoeHue 1 QyHKIMOHUPOBaHHE reHa», «CuHre3 Oenkay, «['eHeTHYeCKHU KOy,
«Bupycw», «bakrepuodaru», «Ctpoenre u xku3HeHHbId UK Bupyca CITN/a,
oakTepuodaray, «Pemnmukarus JJTHK».

Obopynosanue: Moaenu-anmvkauun «Yasoenue [IHK u Tpanckpunums»,
«bnocuHres 6enkay, «CTpoeHHe KIETKH», Moenb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe 1 MHAUBHAYAJIBLHOE PAa3BUTHE OPTAaHU3MOB.

Knerounslii 1Mk, WM >KU3HEHHbIH LUK KieTku. MHtepdaza u mMuTos.
[Tporeccrl, mpotekaromue B uHTepdase. Perummkanus — peakinus MaTPUYHOTO
cunteza J[HK. Crtpoenne xpomocom. XpOMOCOMHBIH Ha0Op — KapUOTHIL.
JAWMIouaHeli W TaluIOMAHBIA ~ XPOMOCOMHBIE  HaOOpel.  XpOMAaTHIBI.
[[uTonOrnyecKue OCHOBBI PAa3sMHOXKEHHA W HMHAMBUIYAJIBHOTO  Pa3BUTHS
OpPraHU3MOB.

Henenne knerkn — muto3. Craguu muto3a. Ilpouecchl, mpoucxoasiue Ha
pa3HBIX CTAAUAX MUTO3a. bUOJTOTHYECKUI CMBICT MUTO3A.

[Tporpammupyemasi rubenb KIeTKH — arorTo3.

@opMBI pa3sMHOXKEHUS OPraHU3MOB: OeCIoioe U MoyoBoe. Buael Oecnonoro
pPa3sMHOKEHUSA: [JEJIEHUE HAJBOE, IIOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
CIIOpO00Opa30BaHNeE, BETETATUBHOE pa3MHOXkeHHe. McKkyccTBeHHOe KIOHMpOBaHUE
OpraHHU3MOB, €r0 3HAYEHHUE JIJIS1 CEIEKIIUH.

[TosioBOE pa3MHOKEHHE, €r0 OTIIMYHS OT OECTIOIO0TO0.

Meiio3. Craguu Mmeio3a. [Ipouecchl, npoucxoidimue Ha cTagusaxX Menosa.
[ToBenenne xpomocom B Mmeioze. Kpoccunrosep. buonoruyeckuii cmbica |
3HaYeHHE Meno3a.

['amerorenes — mnpouecc 00pa3oBaHUsl MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKHM W sIMUHUKU. OOpa3oBaHMEe M Pa3BUTHE MOJOBBIX
KJIETOK — TaMeT (CrnepMaTo30Mj, SMIICKICTKA) — CIEPMAaTOreHEe3 W OBOTCHE3.
OcoOeHHOCTH CTPOEHMs SIMIEKIIETOK W cHepMaTo3ou0B. Oruio10TBOpEHHE.
[TapTeHorenes.

NupuBuayanbHoe  pas3BuTHE  (OHTOTreHe3). OMOpHOHAJILHOE  pa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX >KHMBOTHBIX:
npoOienue, ractpyndnus, opraHorene3. [loctamOpuoHanbHOE pa3BuTHE. THIIBI
NOCTIMOPHOHANIBHOTO PAa3BUTUSA: MpsAMOE, HenpsMoe (JIMUYMHOYHOE). BiusiHue



Cpellbl Ha Pa3BUTHUE OPraHU3MOB, (PAKTOPbHI, CIIOCOOHBIE BBI3bIBATH BPOKEHHBIE
YPOZCTBA.

Poct u pasButue pacreHuil. OHTOreHE3 IBETKOBOIO PACTEHUS: CTPOEHHUE
CEMEHH, CTAIMU Pa3BUTHUS.

JdeMoHcTpanuu:

Tabmuubelt u cxembl: «DOpMBI pa3MHOXKEHHS OpPraHu3MoB», «JlBoliHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHuil», «BereratuBHOE pa3MHOXKEHUE
pactenuit», «Jlenenue xkieTku Oakrepui»y, «CTpOEHUE TOJIOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Kietounbi uukim», «Pemmukauus JIHK», «Mwutosy,
«Meiios», «IIpssMoe u HenpsMoOe pa3BUTHEY», «l'aMEeTOreHe3 y MICKONUTAIIINX U
yenoBeka», « OCHOBHBIEC CTaAUU OHTOTEHE3a.

O06opynoBaHue: MMKPOCKOTI, MHUKpPOTpenaparThbl «CriepMaTo30M,1bI
MJIEKOITUTaKIIEero», «SillekieTka miuekonurarouero», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHuTHasg MOJelb-aniuiukanusa «JlelieHne KIeTKW», MOJEINb
JIHK, mosiennb meTadazHoil XpOMOCOMBI.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

Jlabopatopnas pabora Ne 3. «HaOmoaeHue MuTO3a B KIETKaX KOHYMKA
KOpEIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlabopaTopnas pabora Ne 4. «M3ydeHue CTpOEHMsI TOJOBBIX KIETOK Ha
TOTOBBIX MUKpPOIIpenapaTax.

Tema 6. HacsieICTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[IpenmeTt u 3amaun reHeTuku. Mctopus pazputus reHeTUkd. Ponb nuTooruu
¥ SMOpPHOJIOTMM B CTAHOBJIEHUH TEHETHMKH. BKiam poCCHHMCKMX W 3apyOesKHBIX
YUEHBIX B pa3BUTHE TE€HETUKH. MeToasl TEeHETHKH (THOPHIOIOTHYECKHIA,
[MUTOTCHETUYECKUIM, MOJEKYIsIpHO-TeHeThuuecKnii). (OCHOBHbIE T'E€HETUYECKUE
noHsATus. ['eHernyeckas CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMaX CKPEIIMBAHUMU.

3aKOHOMEpPHOCTH HAcleJ0BaHUsl MPU3HAKOB, YCTaHOBIEHHbIE I'. Menaenem.
MonoruOpuanoe ckpenBanie. 3akoH eAuHOo00pa3us THOPUIOB  MEPBOTO
nokojieHus. [IpaBuio JoMUHMpOBaHWs. 3aKOH paCIICIUICHUS TPU3HAKOB.
['unoresa ynucToTel ramet. [1oiHOE M HENOJHOE TOMUHUPOBAHUE.

JurubpupHoe  CKpenMBaHWE. 3aKOH  HE3aBUCHUMOTO  HACIIEJOBaHHUS
npu3HakoB.  lluToreHeruyeckre - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHMSL.
AHamM3upyolee ckpeupanue. Menoas30BaHue aHaIM3UPYIOLIEro CKPeLHBaHUs
JJIs1 OTIpeIeTICHHs] TEHOTHUIIa 0CO0H.

Cueriennoe  HacienoBanue npuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAacCJIe[JOBAaHUIO TeHOB. HapyllleHne cueruieHus reHOB B pe3yibTare
KPOCCHHTOBEpa.

XpoMOCOMHasi TeOpUsl HACJIECTBEHHOCTH. | €eHeTUYeCcKHue KapThl.



I'eneruka nosa. XpoMOCOMHOE OIpEAE/ICHHE I0Ja. AYyTOCOMBI U IOJIOBBIE
xpomocoMbl. ['omoramerneie U rereporaMeTHble opraHusmbl. HacnepnoBanue
MPU3HAKOB, CIEMJIEHHBIX C IMOJIOM.

N3meHunBOCTh. BHIBI N3MEHUNBOCTH: HEHACIIEICTBEHHAS 1 HACIIEICTBEHHAS.
Pone  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MO TH(DUKAITMOHHON N3MEHUYNBOCTH. BapranmoHHEIN s U BapHallmoOHHas KpHUBasi.
Hopma peakiuu mnpusHaka. KolMueCTBEeHHBIE M KAUECTBCHHBIC MPHU3HAKU U UX
HOpMa peakiuu. CBolcTBa MOJAU(DUKAITUOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHIHMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTL. MeHo3 W MojJoBOM mpouecc — OCHOBAa KOMOWHATMBHOM
M3MEHUYNBOCTH. MyTalmoHHass N3MEHUYNBOCTh. Kitaccudukanus MyTaInii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa M MpUYMHBI MyTaluid. MyTareHHbie (aKkTOpbI.
3aKOH TOMOJIOTHUYECKHMX PsIJIOB B Haclie/icTBeHHOW u3meHuuBocTu H. WM. BaBumoga.

Buesanepnas HacneaCTBEHHOCTb U U3MEHYHUBOCTD.

I'eneruka uyenoseka. Kapuortun uenoseka. OCHOBHbIE METO/bl TN'€HETHKH
YEJIOBEKA: T€HEAIOrHYeCKui, OJIM3HEIOBBIN, [IMTOTEHETUYECKUM, OMOXMMUUECKHIA,
MOJIEKYJISIPHO-T€HETHYECKHU. CoBpemennoe onpeaeaeHue TCHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAaHHUE, FEHOTUIIMPOBAHUE, B TOM YHCJIE C MOMOILbIO
[M1P-ananu3za. HacnencteeHHble 3a00J€BaHMSl YelIOBEKAa: TEHHbIE OO0JIE3HH,
00Je3HH C HACJEACTBCHHOW NPEIpacloOKEHHOCThIO, XPOMOCOMHBIC OOJIC3HHU.
Comaruyeckdue M TeHepaTHBHble MyTalMu. CTBOJIOBbIE KJIETKU. [IpuHLMIIBI
340pOBOTO 00pasa KU3HHU, JUATHOCTHKH, TPOPUIIAKTUKN U JICICHUS TEHETHIECKUX
Oosie3Hed. MeauKO-reHeTHYECKOe KOHCYJbTHUPOBAHHME. 3HAYEHUE MEIUMLIMHCKOM
TEHETUKH B MPEIOTBPAIICHNH U JICUEHUH T€HETHYECKUX 3a00JIeBaHM YeIOBEKa.

JemoncTpanun:

Iloptpersl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecorckuii, H. . BaBunos.

Tabmupt W cxembl:  «MOHOrMOpWIHOE  CKpelIMBaHUE M €ro
[IATOTEHETHYECKasi OCHOBa», «3aKOH pACHICIJIEHUS] W €ro ILHUTOTeHETHYecKas
OCHOBa»,  «3aKOH  YHUCTOTbI  ramer»,  «JlurubpuaHoe  CKpelMBaHUEY,
«lluTonoruyeckue - OCHOBBI  JIUTHOPUAHOTO  CKpemiuBaHus»,  «Meio3y,
«B3aumopeiicTBUe aeNbHBIX TEHOB», «l'€HeTHYeCKHe KapThl pPACTEHUH,
JKUBOTHBIX M 4YesoBeka», «l'eHeruka mnona», «3aKOHOMEPHOCTH HACJIEIOBaHMS,
CLUEIUIEHHOTO ¢ moyiom», «KapuoTunel uyenmoBeka © KHUBOTHBIX», «BHbI
U3MEHYUBOCTHY», «Moaudukaimonnas W3MeHYUMBOCTBY, «HacnenoBanue pesyc-
(dakTopar, «I'eHeTHKa rpynn KpoBu», « MyTallMOHHAas: U3MEHIHUBOCTEY.

ObGopynoBanue: Moaeau-anmaukanud «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe poMuHupoBanuey», «JuruOpugHoe ckpemuBanue», «llepexpéct



XpPOMOCOM», MHMKPOCKOIl W Mukporpenapar «J[po3zopuna» (Hopma, MyTaluu
(hOopMBI KPBIILEB M OKPACKH TeJia), repdapuii «I'opox moceBHOIM».

JlabopaTopHble U MpaKTHYeCKHe Pa0OThI:

JlabopaTopHas pabora Ne 5. «M3yueHne pe3ynbTaTOB MOHOTHOPHUIHOTO H
JUTHOPUIHOIO CKPEIMBaHUs y IPO30( bl HA TOTOBBIX MUKpPOIIPENapaTax.

JlaGopaTtopHas paborta Ne 6. «3yueHne Mogu(UKAITMOHHONH W3MEHUYHBOCTH,
NOCTPOECHHUE BAPUALIMOHHOIO PA/la U BapUALMOHHOI KPUBOM».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30(uibl Ha TOTOBBIX
MUKPOIpENnapaTax».

[Ipaktnueckas padora Ne 2. «CocraBieHHME W aHAIW3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumns opranusmMoB. OCHOBbI OHOTEXHOJIOT HH.

CeslekuMs Kak Hayka W IPOLECC. 3apOkK/ICHUE CEJIEKUUU U JIOMECTUKALMS.
VYyenne H. WM. BaBunoBa 0 1EHTpaXx TMNPOUCXOKIACHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHUH. LIEHTpbl MPOMCXOXKIEHUs JOMAIHUX KUBOTHBIX. CopT,
Opo/1a, IITAMM.

CoBpeMeHHbBIE METO/IbI CeNeKIMU. MaccoBbIi U MHAMBUIYAIbHbBIA OTOOPHI B
CEJICKUMM PACTEHUH M JKUMBOTHBIX. OlleHKa OSKcTepbepa. biauskopoiacTBeHHOE
ckpeluBaHue — uWHOpuAMHT. Yucras nuaus. CkpeniMBaHUE YHUCTBIX JTUHUH.
['eteposuc, wnu rubpunHas cuina. HepoAacTBeHHOE CKpEIIMBAHUE — ayTOPHIMHT.
Otnanénnas rtulOpuausaums W e€ ycrnexu. HCKycCTBeHHBIH MyTareHes |
MOJIy4YeHUE TONUIUIOUAO0B. JIOCTHMXKEHUs CeNeKUMH pacTEeHWH, JKUBOTHBIX H
MHUKPOOPTaHU3MOB.

broTexHONOrUsA Kak OTpaciib MPOM3BOJACTBA. ['@HHas WH)KEHEpHs. ITarllbl
co3manust pexomOunantHoi JIHK wu Tpancrennesix opranusmoB. Kierounas
uHxeHepus. Kinetounsle KyabTypbl. MUKPOKIOHAILHOE PAa3MHOKEHUE PACTEHUH.
KnoHupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPTaHU3MOB.

OKojnoruyeckue W atudeckue  npoodisembl.  ['MO  —  re”ernuecku
MOAU(ULNPOBAHHBIE OPraHU3MBL.
JemoHcTpaumu:

IToprpers: H. M. Baunos, M. B. Muuypun, I'. [I. Kapneueuko, M. @.
HBanos.

Tabnuel U cxeMbl: kapta «lleHTpbl MPOUCXOXKIEHHS W MHOT000pa3us
KyJIbTYpPHBIX pacTeHuil», «[lopoasl qomManmHuX KUBOTHBIX», «CopTa KyIbTYpPHBIX
pacrenuity, «Otnanénnas rudpuausanus», «Padorer akagemuka M. @. MBanoBay,
«lTomummongus», «OOBekThl OHOTeXHONOTMHM», «KIeTouHble KyIbTypel U
KJIOHUpOBaHue», « KOHCTpyHpOBaHUE U EPEHOC TEHOB, XPOMOCOM.

OOGopyoBaHKe: MYJISIKH TJI0JI0B U KOPHETUIOA0B AUKHUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repdapuit «CelbCKOX03SIICTBEHHBIC PACTCHUS.



JlabopaTopHble H MpaKTHYeCKHe PAGOTHI:

Okckypcuss «OCHOBHBIE METOJbI W JOCTHIKEHHUS CEJEKIMU PACTCHUH U
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIHUIO, [JIEMEHHY 1O bepmy,
COPTOMCHBITATETILHBIM ~ y4acTOK, B TEIUJIMYHOE XO3SHCTBO, J1abopaTopHIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KJIACC

Tema 1. DBo/IlOUMOHHAA 0HOIOTHS.

[Ipeanocbulkn BO3HMKHOBEHMS 3BOJIIOIMOHHOM TEOPUHU. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OMONOrUU. BiusHue 3BOMIOIMOHHONW TECOPUU HA Pa3BUTHUE
OMOJIOTMU U APYTHX HAYK.

CeugnerenscTtBa 3BOMONUU. [laneoHTONOrMYecKkHne: MOCIEIOBATEILHOCTD
MOSIBJIICHUS BUOB B MAJCOHTOJIOIMYECKOM JIETONMHUCH, NepexoiHbie (HOpMbl.
Bbuoreorpagpuyeckue: cXoACTBO U pazinnuue GpayH U (piop MaTepuKoB U OCTPOBOB.

OMOPHOJIOTUYECKUE: CXOJICTBA W Pa3uyusi HSMOPHUOHOB pa3HBIX BHJOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTUYHBIE, AHAJIOTUYHbBIE,
PYIAMMEHTApHBIE OpraHbl, araBu3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHN3MOB HACIIEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX NyTeH y BCEX
OpPraHHU3MOB.

DOBosmoumonHass  Teopus Y. Jlapsuna. Ilpeanochliku BO3HHMKHOBEHUS
napBuHU3Ma. JIBMKYIIME CHJIBI HSBOJIONUU BUAOB 1O JlapBuHy (M30BITOHYHOE
pa3sMHOXKEHUE IIPH OTPAHUYEHHOCTH PECYPCOB, HEOINPEICIIEHHAS U3MEHUUBOCTS,
O0opbba 3a cyliecTBOBaHUE, €CTECTBEHHBIA 0TOOD).

Cunrernyeckas Teopus BomoluH (CTI) U €€ OCHOBHBIE MOJOKEHUS.

Muxkposomoonus. [Tomynsanusa kak eTMHANA BUIa U 3BOJTIOLHUH.

JBrmxkymue cuibl (hakTophl) PBOJOLMKA BUIOB B Mpupoae. MyTalMOHHBIII
npouecc ¥ KOMOWHATHUBHAS WM3MEHYMBOCTH. [lomynsiiMOHHBIE BOJHBI M Jpeid
reHoB. M3onduus u Murpanus.

EctecTBenHbIii 0TOOp — HanpaBisomuid  (Gakrtop dBomonud. DopMmel
€CTEeCTBEHHOT0 0TOOpa.

[IprucnocoOeHHOCTh OpraHu3MOB KaK pe3yabTaT 3Borouud. [Ipumepsr
NpUCOCOOIEHUH Yy OpraHu3MoB. ApoMopd0o3bl U UMO0AAATITAIIHH.

Bun wu BugooOpazoBanue. Kputepuu Buma. OcHoBHbIE  (QOpPMBI
BU1000pa3oBaHus: reorpauuecKkoe, 3K0JIOrHYECKoe.

Makpossomorus. @Dopmbel  3BOMOIMU:  (UIETUYECKAs, JUBEPreHTHas,
KOHBEPIeHTHasl, napamieiabtas. HeoOpaTuMocTh 3BOIIOLUN.

[IpoucxoxkaeHne OT HeclNeUHaJIN3UpPOBAaHHBIX NpeakoB. lIporpeccupyromas
crieuuanu3anusa. AJanTUBHAS paiHaLUs.

JleMOHCTpaNuu:



[Toprpersr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K.
M. bap, D. I'ekkens, ®. Mrwomnep, A. H. Ceepuos.

TaOnuiel u cxembl: «Pa3BUTHE OPraHUYECKOTO0 MUpA Ha 3eMiie», «3apobliu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukcy, «®Popmbel  OoppOBI  3a
cylecTBoBaHue», «EctecTBeHHBI 0TOOPY», «MHOroo0pasue cCOpToB pPAaCTCHUINY,
«Muoroodbpasue  mopon  KUBOTHbIX»,  «llomymaumm»,  «MyTaunoHHas
U3MEHYUBOCTL», «Apomopdo3s», «Wauoamantanmumu», «OOmIas aereHeparus»,
«JIBmkymue cuibl 3BonOIUKY», «Kapra-cxema wapiipyTta myTemectBus Y.
Hapsunay, «bopbba 3a cymiecTtBoBaHue», «lIpucmnocobIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHuE», « IKOJIOTHUECKOE BHI000pa30BAHUE).

OOopynoBaHHe: KOJIJIEKIMS HACEKOMBIX C Pa3JIMYHBIMA THIIAMH OKPAacCKH,
HaOOp MI0M0B M ceMsAH, Koyekuus «llpumepsl 3alMTHBIX NMPUCHIOCOONICHHUH Yy
JKUBOTHBIX», MOJieJb «OCHOBHBIE HAIPABIEHMS 3BOJIIOIUNW», O0OBEMHAsT MOJIEIb
«CTpoeHue roJIOBHOTO MO3ra I103BOHOYHBIX).

buoreorpadguueckass kapra wMupa, Koiekiuss «DopMbl COXPAHHOCTH
UCKOMIAEMBIX JKMBOTHBIX W pacTeHWi», Mojens anmumkauus «llepexpéct
XpOMOCOM»,  BiaxHble npenaparbl  «Pa3Butue nHacekomoro», «Pa3Burue
JSATYIIKW», MUKponpenapat «Jlpo3odwmiay (Hopma, MyTanuu (GOpMbI KPbLUILEB U
OKpacKH TeJa).

JlabopaTopHblie U NPpaKTHYECKHE PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHue BHIOB MO MOp(doIoruuecKkomy
KPUTEPHUIOY.

JlaGoparopnas padora Ne 2. «Onucanue npucnocoOJeHHOCTH OpraHu3Ma u
€€ OTHOCHUTEIIBHOTO XapaKkTepay.

Tema 2. Bo3HHKHOBeHME H pa3BUTHE }KU3HH HA 3em.Ie.

JlonayuyHble TpPEACTaBIEHUS O 3apOKACHUU >KHU3HM. HayuHble TUIoOTE3bI
BO3HUKHOBEHHUS JKU3HH Ha 3emuie: aOWOreHe3 W MaHCHepMus. XHUMHYECKas
aBONTIOLMSA. AOMOreHHBIM CHHTE3 OpPraHMYECKHUX BEIIECTB M3 HEOPraHUYECKHX.
DKCIepuMEeHTAIbHOE MTOATBEPKACHUE XUMUIECKON 3BOTIONNNA. HauanbHbie 3Tamnsl
ouonornyeckoi ssosmouuu. I'unoreza PHK-mupa. @opmupoBanue meMOpaHHbBIX
CTPYKTYP U BO3HUKHOBEHME MPOTOKIETKU. [lepBble KIETKM W HMX 3BOIIOLMSL.
@opMHUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

Pa3zButmne xu3Hu Ha 3emiie 1o spaM W nepuojam. Karapxei. Apxeickas u
npoTepo3oiickass 3pel. [lameosoiickas 3pa W e€ TEepHOIBl: KeMOPHICKHIA,
OPAOBHKCKHH, CHIIYPUHCKHUH, JEBOHCKHUM, KAMEHHOYTOJIbHBIM, IEPMCKHU.

Me3o30HcKas 3pa U €€ Nepuoapl: TPUACOBBIN, FOPCKUH, MEITOBOM.

Kaiino3oiickass »pa u €€ mnOepuodpl: MaJICOr€HOBbINA, HEOICHOBBLIMH,
AHTPOIOTEHOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJorHYecKux mnpoiieccoB. OCHOBHBIE HTallbl
IBOJIIOIMM PACTUTEIBHOIO M JKUBOTHOrO MHpa. ApoMopdo3bl y pacTeHU u
#KUBOTHBIX. [TosiBIIEHME, paclBET U BBIMUPAHUE TPYIIT )KMBBIX OPraHU3MOB.

Cucrema OpraHMYECKOTO MHpa Kak OTpaxkeHHe »3BoMOIUA. (OCHOBHBIE
CUCTEMATHYECKUE IPYMIIbl OPraHU3MOB.

DBOIIOLUA YeJIOBeKa. AHTPOIONOTHs KaK HayKa. PazBuThe mpeacTaBieHnl o
IPOUCXOXKIEHUU YesloBeKa. MeToapl M3ydeHHs aHTpororeHe3a. (CxoactBa
pasiiiuusl YeJ0BeKa U KUBOTHBIX. CUCTEMATHYECKOE TT0JI0KEHHUE YE/IOBEKa.

JBwxkymue  cwibl  ((akTopsl) — aHTPOMOTEHE3a. Hacnencteennas
U3MEHYMBOCTL W €CTECTBEHHBIM oTOOp. OOwmecTBeHHbI 00pa3  JKU3HH,
M3TOTOBJICHUE OPYJIUH TPyAa, MBIIIJIEHHAE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, YesoBek
yMmelnblid, Yenosek npsMoxoiswuii, YenoBek HeaHjaepralbckuii, Yenosek
pasymHbIii. Haxonku HMCKOMaeMbIX OCTaTKOB, BpPEeMs CYIIECTBOBaHUA, 00JacTh
pacnpocTpaHeHusi, 00BEM TOJOBHOTO MO3ra, 00pas3 KU3HU, OPY /UL

Yenoeeueckne pacel. (OcCHOBHBIE  OONbBIIME  pachl:  €BPOINEOHIHAS
(eBpasmiickasl),  Herpo-aBCTpajiouaHas  (dPKBAaTOpUalIbHASA),  MOHIOJIOHIHAs
(azuarcko-amepukaHckas).  YepTel  NpUCHOCOONEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX PAC K YCIIOBHUSIM CYIIECTBOBaHUs. EJUMHCTBO uenoBeYECKHX pac.
Kputuka pacusma.

JdemoHcTpanum:

[Toptpetsr: ®@. Penn, JI. Tlactep, A. N. Onapun, C. Muwnep, I'. FOpu, 4.
JlapBuH.

Tabmuner n cxembl: «Bo3HukHOBeHMe ConHewdHOUM cHucTeMbl», «Pa3Butne
opraHuyeckoro wmupa», «PactutenpHas kietka», <«OKuBOoTHas  KieTKay,
«IIpokapuoTnueckas kierka», «CoBpeMeHHash CHCTEMa OpPraHUYECKOro MHpPay,
«CpaBHEeHHE AHATOMHUYECKMX YEPT CTPOCHHUS 4YEIOBEKAa U UEI0BEKOOOpa3HbBIX
o0e3bsin», «OCHOBHBIE MeCTa  NAJICOHTOJIOTMYECKMX  HAXOJIOK  IPEJKOB
COBPEMEHHOI0 4eloBeKka», «/lpeBHeimme mwoam», «peBHue momm», «llepseie
COBPEMEHHBIE JTIOIN», «HEI0BEYECKHUE PACHD).

OGopynoBanue:  mymsiku  «lIpoucxoknenue — yenoBeka»  (OrOCTBI
aBCTPAJIONUTEKA, MUTCKAHTPOINA, HEaHJCPTaablla, KPOMAHBbOHIIA), CICMKH WIIH
M300paKE€HUsT KaMEHHBIX OpPYAMH NEepBOOBITHOIO YeJJoBeKa (KaMHHM-YOMIEPHI,
pybmia, ckpeOma), TreoXpoHOJIOTrHYecKas TaOnuua, Kouekuus «DopMel
COXPAHHOCTU MCKOMAEMBIX )KUBOTHBIX M PACTCHUI.

JlaGopaTopHbie U NpaKTHYECKHE PadoThI:

[IpakTuueckas pabora Ne 1. «M3yueHue UCKOMaeMbIX OCTATKOB PACTCHHH M
YKUBOTHBIX B KOJIJIEKIIHSIX.



DKcKypcHs «DBOJIOLKS OPraHMYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WJIH KPaeBEIUYECKUI My3€il).

Tema 3. Opranusmel H OKpYy:Karoas cpejaa.

DKOIIOTHSI KaK HayKa. 3ajaud U pa3/iesibl SKOJIOTHH. MeTOIbl SKOIOTHIECKUX
UCCIIEIOBAaHNH. DKOJOTMYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpensl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYyIIHAs, MOYBEHHas,
BHYTPUOPTaHU3MEHHAA.

Okonoruueckue (axropel. Knaccudukaruss >KOIOTUYECKHX (DAKTOPOB:
abuoTuyeckue, OMOTHMYECKHME U aAHTPOINOTeHHbIC. JlelCTBUE HKOIOTHYECKUX
(akTOpPOB HA OPraHU3MBI.

AbmoTnveckue (akTOpHL: CBET, TEMITEPATypa, BIAXKHOCTh. DOTOMEPHOIN3M.
[Ipucriocobnennss  opraHu3sMOB K  JEHCTBHIO  aOMOTHMYeCKHX  (PaKTOPOB.
buosiornueckue puTMBI.

buotnueckue (haKTOpHI. Buapl OMOTHYECKUX B3aUMOJICHUCTBHIL:
KOHKYPEHIUS, XUIIIHUYECTBO, cMMOUO03 U ero (opmel. Ilapasutusm, koomnepaus,
MyTyalau3M, KOMMEHCalu3M (KBapTHPAaHCTBO, HaXJEOHMUYECTBO). AMEHCaIN3M,
HEUTpanu3M. 3HayeHUe OMOTMYECKMX B3aUMOJCHCTBUH JUISl CYIECTBOBAHMS
OpPraHU3MOB B IIPUPOJHBIX COOOUIECTBAX.

DKOJOTHYECKHE XapaKTEPUCTHKU nonmyiasiuud. OCHOBHBIE [OKa3aTeNH
MOMYJISAIUU: YUCIECHHOCTh, IUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTh, MPHUPOCT,
mMurpamus. JJuHaMuKa YUCIEHHOCTH TOMYJISIUU U €€ PErYJIsALIMSL.

JdeMoHCcTpanuu:

[loptpersl: A. I'ymobonbar, K. @. Pynbe, O. ['ekkens.

Tabmuuer 1 cxemsl: kapta «[Ipupogueie 30HBI 3eman», «Cpeasl oOUTaHUS
opranu3zMoBy», «®Potonepuonusm», «llonmymsauum», «3aKOHOMEPHOCTH pocCTa
YHUCIEHHOCTH MOMYISIUU UHDY30pHUH-TYyhenbku», «lTunieBslie nenm».

JlabopaTopHble U IPaKTHYECKHE PadoThI:

JlaGoparopnas padora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PaCTEHUM U3
pa3HBIX MECT OOUTAHHS.

JlaGoparopnas padora Ne 4. «Bausiuue cBera Ha pocT M Pa3BUTHE YEPEHKOB
KOJIeyCa».

[Ipaktuueckas pabota Ne 2. «[loacyéT MIOTHOCTH MOMYJISALUUNA PAa3HBIX BUOB
pacTEHMII».

Tema 4. Coo01iecTBa M IK0JIOTHYECKHE CHCTEMBbI.

CoobniecTBO OpraHu3mMoB — OuoleHo3. CTpykTypbl OHOIIEHO3a: BH0Bas,
IPOCTpPaHCTBEHHAs, Tpoduueckas (mumieBas). Bunabl-nomuHanTel. CBSA3M B
OuoreHose.

JKojoruyeckue cuctembl (3kocuctemsbl). [lonsitue 00 3KocucTeMe H
ouoreorieHoze. @OYHKIIMOHANBHBIE KOMIIOHCHTBI JKOCUCTEMbBI: MPOAYIICHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroropoT BelecTB U MOTOK YHEPTHH B SKOCHCTEME.
Tpoduyeckue (muineBbie) YpPOBHH HJKOCUCTeMbl. [luileBble Iemu U CETH.
OcCHOBHBIE TIOKA3aTeIM 3KOCUCTEMBbI: Ouomacca, NPOAYKLHUS. IDKOJIOTHYECKHUE
MUPAMHIBL.  TPOAYKIWH, YHUCIEHHOCTH, Ouomaccel. CBOHCTBAa 3KOCHCTEM:
YCTOMYMBOCTB, CaMOperyJiLus, pasputue. Cykueccus.

[IpupogHbie HKOCHUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMa XBOIHOTO
WJIA IIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ 3KOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOO3IKOCHUCTEMBI.
buonoruyeckoe u X03sMCTBEHHOE 3HAYCHUE arPOYKOCUCTEM H YPOOIKOCUCTEM.

buopasnoobpasue kak (Qaktop ycrToiuuBocTH dKOocucteM. CoxpaHeHue
OMOJIOTHUECKOT0 pa3HOOOpa3us Ha 3emie.

Yyenne B. WU. Bepnaackoro o ouocdepe. I'panuribl, coctaB M CTpyKTypa
ouocepnr. XKuoe BemiectBo u ero QpyHkuuu. OcoOeHHOCTH OHOchepbl Kak
r00aNbHONW JKOCHCTeMBbl. JlMHaMHuYecKoe paBHOBeCHE U oOOpaTHass CBS3b B
ouocpepe.

KpyroBopoThI BemiecTB U OHOT€OXMMHYECKHE LUKIIBI JIEMEHTOB (yTaepo/a,
a30T1a). 30HAIBHOCTL Ouochepnl. OCHOBHBIE OMOMBI CYIIH.

YenoeyecTBO B Ouochepe 3eman. AHTporOoreHHbIe H3MEHEHHs B Onocdepe.
I'moGanbHbIE YKOJOrHUECKHE MPOOIIEMBI.

Cocy1iecTBOBaHUE MIPUPO/IbI u YEJI0BEUECTRA. Coxpanenue
OvopazHooOpasust Kak OCHOBAa yCTOHYMBOCTH Onocdepsl. OCHOBA paliMOHAIBLHOTO
YVIOpaBIeHHUs TPUPOJHBIMH pecypcaMH U HX HCNoIb30oBaHUE. JlocTmxkeHus
OHMOJIOrMy U OXpaHa IMPHPO/bIL.

JdeMoHCTpanuu:

[Toprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuubl u cxemsl: «llumesbie nenu», «buoneHos3: cocTtaB U CTPYKTypay,
«Ilpuponnbie coobmiecTBay, «llenmu nuTanus», «IKOJOTHUECKAs MHUPAMHUIAY,
«buocdepa u genoBek», «IKOcUCTEMA ITUPOKOIUCTBEHHOTO Jieca», « DKOCUCTEMA
xBoitHoro  neca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOTCHHBIE ~ BO3ACHCTBMS Ha  NOpupoay», «BaxHeillme HCTOYHUKH
3arpsi3HEHUsI BO3/yXa W TPYHTOBBIX BOj», «llouBa — BaxkHeilliasi cocTaBIsirOLast
ouochepr», «Daktopsl gerpaganuu mousy», «llapaukoBeiit 3¢ dex, «DakTopbl
paJMOAKTUBHOIO 3arpsisHeHust Ouocdeps», «OOmas crpykrypa Ouochepsi»,
«Pacripoctpanenne ku3HH B Owocdepe», «O30HOBBIH 3kpaH Ouocheps,
«KpyroBoport yriepoaa B 0uochepe», «KpyroBopor a3ora B Ipupoe».

O6GopynoBanue: Mofenb-anmIuKanus « TUNUIHBIE OMOLIEHO3B», TepOapHii
«PactutenbHbie coobiecTBa», koiuekuuu «buonenos», «Bpenutenu BaskHEHITUX
CEJIbCKOXO3SIMCTBEHHBIX  KYJIBTYp», TrepOdapuM W KOJUIEKIIMM pAacTEeHUH U
JKUBOTHBIX, TIPUHAIJICHKAIINE K PA3HBIM SKOJOTUYECKUM TPYIIaM OJHOTO BUIA,



Kpacnass xnura Poccuiickoit ®denepanuu, HM300pakeHUs] OXPAHSIEMBIX BHJIOB
pacTEHU U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHMA IIPOITPAMMLBI 110
BUOJIOTMKM HA  BA30OBOM  VPOBHE CPEJIHEI'O  OBLIEI'O
OLPA3OBAHUSA

Cornacno ®I'OC COO, ycraHaBaMBalOTCA TpeOOBaHUS K pPeE3yJbTaTaM
OCBOGHHUS OOydYalOIUMHUCS TIPOTpaMM  CpeaHero obmero  oOpa3oBaHMS:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JJMYHOCTHBIE PE3YJIbTATBI

B crpykType IMYHOCTHBIX PE3yJabTaTOB OCBOCHHUs Mpeamera «buomorus»
BBIJICJICHBI CIECAYIOIIUE COCTABJISIIONIME: OCO3HAHHUE O0YYarOIIUMMCS POCCHICKOMN
TpakJaHCKOW HAEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIILHOCTH
M CAMOONPEJEICHUI0, HAJIM4YMEe MOTHMBAUMM K  OOydeHHI0  OuOn0rum,
[[eJIEHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHUNH ITHUYHOCTH Ha OCHOBE
KJIFOYEBBIX I1ICHHOCTEH M HCTOPUYECKHX TPAAUIMN pPa3BUTUSA OMOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTHh OOYYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEM
JEATEIIBHOCTH LIEHHOCTHO-CMBICIOBBIMA  YCTAHOBKaMH, IIPUCYIIMMH CHCTEME
OMOJIOTHYECKOTO  00pa30oBaHMs, HAIWYHE OKOJOTMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTh LICJIU U CTPOUTD KU3HEHHBIC IIJIaHbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUs TpejMeTa «bHosorus» aocTUraroTcs B
CAMHCTBE Y4YCOHOW M BOCIUTATEIBHOM JCATEIBHOCTHA B COOTBETCTBUU C
TPaJUIIMOHHBIMU POCCUMUCKUMHU COLUOKYJIbTYPHBIMU, UCTOPUYECKUMH H JyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMH, MPHHATHIMH B OOIIECTBE MpPaBUIAMH M HOpMaMu
MOBEJACHHUS W CIOCOOCTBYIOT MpOLEccaM CaMOIO3HAHMS, CAMOBOCIMTAHHUS U
CaMOpa3BUTHA, pPa3BUTHUA BHYTPEHHEH MO3MIWH JIMYHOCTH, TMAaTPUOTHU3MA,
YBA)KECHHUS K 3aKOHY M MPAaBOMOPSAKY, YEJIOBEKY TPYJa U CTApLIEMY IMOKOJIEHUIO,
B3aMMHOI'0 YBaXKE€HHs, OEpeKHOr0 OTHONIEHUsI K KYIJIbTYPHOMY HACIEIUI0 H
TpaJullMsM MHOTOHALMOHAIBHOrO Hapona Poccuiickoit denepanuu, npupoae u
OKpY’KaloLlen cpese.

JIMYHOCTHBIE pe3yJbTaTBl OCBOEHHS YyueOHOro mpeaMera «bHOTOTHSY
JOJDKHBI OTPakaTh TOTOBHOCTb M CLIOCOOHOCTh 00YYAIOIIMXCS PYKOBOJACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEHW NO3ULMENH JIMYHOCTH, CHCTEMOH UEHHOCTHBIX
OpUEHTAlU{, TO3UTHBHBIX BHYTPEHHUX  YOCKICHUH, COOTBETCTBYIOIIUX
TPAJULMOHHBIM [IEHHOCTSIM POCCHICKOro OOIlecTBa, PACHIMPEHUE KU3ZHEHHOTO
OMBITA W OMBITA AEATEIBHOCTH B IPOIECCE peann3allid OCHOBHBIX HaIlpaBIICHHI
BOCIIUTATENILHOH JIEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOr0 BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00YHAIOIIET0Cs KaK aKTUBHOTO U

OTBETCTBEHHOTO UJIEHA POCCUICKOTO O0IIEeCTBa;



OCO3HAHHE CBOUX KOHCTHTYHMOHHBIX IpaB MU OO0S3aHHOCTEH, YBaKEHHE
3aKOHa U MPaBOMOPAIKA;

FOTOBHOCTb K COBMECTHOH TBOPYECKOM JEATEILHOCTH IIPU CO3JAaHUH
y4eOHBIX MPOEKTOB, PEIIEHWN yueOHBIX W MO3HABATENBHBIX 3a/1a4, BBHITIOJTHEHUHU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENeNsITh COOCTBEHHYIO TMO3HIUI0 110 OTHOUIEHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHWE YUYUTHIBATH B CBOMX JEHCTBHUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH € pa3HbIMH YOSKICHUSIMH, KYyJbTYPHBIMUA [EHHOCTSAMU M
COLIMATILHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IIPOILIECCE COBMECTHOTO BBITIOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX M HCCIEA0BATEIbCKUX 3aJa4, YBAXKHTEIBLHOIO
OTHOUIEHUS! K MHEHUIO OINIMOHEHTOB MpU OOCYXJIEHHH CIIOPHBIX BOIPOCOB
OMOJOrMYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JIESITEILHOCTH;

2) NaTPHMOTHYECKOT0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTD POCCHICKOM IpaKJaHCKON UJCHTUYHOCTH,
NaTPUOTU3MA, YBa)KEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpen
Ponuuoli, roppoctu 3a cBOM Kpal, cBOr PoauHy, CBOM $3BIK M KYJIBTYDY,
IPOILIOE U HACTOSIIEE MHOTOHAIIMOHANBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEAUIO U MMAMSITHUKAM OPUPOJBbI,
TOCTHKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CHOCOOHOCTh OLICHMBATh BKJAJ POCCUHCKMX YUYEHBIX B CTAHOBJIECHUE U
pa3BuTHE OWMONOTHU, TOHMMaHHUS 3HAUYE€HHUs OWOIOTHM B TO3HAHMU 3aKOHOB
TIPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO O0IIIeCTBA;

uJerHas yOekJIEHHOCTh, TOTOBHOCTh K CHY)KeHHIO M 3ammure OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro Cyab0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHME JAYXOBHBIX [IEHHOCTEH pOCCHIICKOT0 HApo/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTh OILEHUBATh CUTYAIMI0 W MPUHUMATh OCO3HAHHBIE PEILIEHHS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTHU;

OCO3HAHME JIMYHOTO BKJIJIa B IOCTPOEHUE YCTOMYMBOTO OY/yIIETO0;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAMTEINSAM, CO3/IaHHUIO CEMbU HA OCHOBE
OCO3HAHHOTO NPHUHATHS LIEHHOCTEH CEMEHMHOHW JKU3HM B COOTBETCTBUU C
TpaauLIMsAMHu HapoJoB Poccun;

4) 3¢TeTH4YeCKOro BOCIIUTAHUA:

ACTETHYECKOE OTHOILIEHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



ITIOHUMAHHUE IMOIMOHAIIBHOTO BO3AEHUCTBHUSI JKMBOM MTPUPO/IBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHJAX HMCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKON JTMUHOCTH;

5) ¢usnueckoro BocnuTaHusA, GOpMHPOBAHHUSA KYJILTYPbI 310POBbS H
IMOLMOHATBLHOIO 0JIArONoJIyYHs:

MOHMMaHWE W pealn3alns 3A0pOBOTO W 0e3omacHOro oOpasa JKH3HU
(3mopoBOoe  mMUTaHWE, COOMIOJICHME  TUTMCHUYECKUX TMPaBWI U HOPM,
cOaJlaHCUPOBAHHBIN PEXUM 3aHSATUH M OTAbIXa, perylspHas (U3NYecKas
AKTUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOTO U KOMIIECTCHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (PU3UYECKOMY M IICUXHYECKOMY 3710POBbIO;

MIOHUMAaHWE LEHHOCTH TPaBUI HWHIWBHUAYAIBHOTO W  KOJJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CHTYALMsAX, YTPOKAIOIIUX 30POBbIO U KU3HH JIIO/ICH;

OCO3HAHHWE TIOCNIE/ICTBUHA U HEINPHUSTUS BPEAHBIX MPUBBLIUEK (yHOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHU);

6) TPYA0BOI0 BOCIIUTAHMSI:

TOTOBHOCTBH K TPYZY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTb K AaKTHBHOM [EATEJIBHOCTH TEXHOJIOIMYECKOM M COLMAIBHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHMIIMMPOBATH, IUIAHUPOBATH U CAMOCTOATEIBLHO
BBITIOJIHATB TAKYHO JEATEIBHOCTS;

MHTEpEC K pa3nuyHbiM cdepam npodecCHOHaNIbHOU NEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHbIM BBIOOp Oyaymed mnpodeccud U Peav30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIIaHBI;

FOTOBHOCTh M CHOCOOHOCTH K 0O0pa3oBaHMI0O M €aM0OOpa3OBaHHUIO Ha
IPOTSKEHUHN BCEH J)KU3HU,

7) 3K0JIOrH4€CKOro BOCIUTAHUA:

9KOJIOTHYECKH 1EIecO00pa3HOe OTHOUIEHHE K NPHPO/Ie KaK HCTOYHHKY
JKWU3HU Ha 3eMII€, OCHOBE €€ CyIIeCTBOBAHHUS;

MOBBIILICHUE YPOBHS OJKOJOTMYECKOH KyJIbTYphl: MPUOOpETEHUE OIbITa
MUIAHUPOBAHUA TOCTYIIKOB W OLEHKHM HUX BO3MOXKHBIX TIOCIIEICTBUH IS
OKPY’KalOLEH Cpebl;

OCO3HaHWE TrI00aTbHOTO XapakTepa 3IKOJIOTMYECKUX MpobdieM U myTed ux
pelieHus;

CHOCOOHOCTh UCIOIB30BaTh MPHOOpeTaeMble IpPU U3YYEHUH OUOIIOTHU
3HAaHUS M YMEHUS TpPH pPEIIeHWH TMpo0JieM, CBI3aHHBIX C PALHOHAIBHBIM
IPUPOAOIIOIB30BAaHUEM  (COOJIIOICHHE  NPaBWII  MOBEJACHUS B [PUPOJIE,
HAIMlPAaBJIEHHBIX HA COXPAHEHUE pABHOBECHS B DKOCHUCTEMAaX, OXpaHy BUIOB,
IKOCHUCTEM, Ouochepsl);



AKTUBHOE HENpUsATHE JICUCTBHUM, TMPUHOCSIIUX BPEJ  OKPYXaKIIeH
OPUPOJHON Ccpeae, YMEHHE MIPOTHO3HPOBATh HEOJIAroNpHUATHBIC SKOJIOTHYCCKHE
MOCJIEJICTBUS IPEINPUHUMAEMBIX JIEHCTBUI U NIPEJIOTBPALLATh UX;

HaJIMYKUE PAa3BUTOTO HKOJIOTHYECKOTO MBIIIJICHHS, YKOJIOTHYECKON KYIbTYPHI,
OIbITa JICATEIbHOCTH JIKOJIOTMYECKOM HaIlpaBJICHHOCTH, YMEHUsA
PYKOBOJICTBOBAaTbCSI MU B TI03HABATEIIBHOM, KOMMYHHUKATHBHON M COIIMAJIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKOU JIEATEIBHOCTH 3KOJOTUYECKOM
HAIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH W OOIIECTBEHHOW IMPAKTUKHA, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJUKYJILTYPHOM MHPE;

COBEPIIICHCTBOBAHHME SI3BIKOBOM M YHMTATEJIbCKOM KYJIBTYphbl Kak CpeJiCTBa
B3aMMOJICMCTBUA MEXKIY JIFOJIbMHU U MO3HAHUA MUPA;

NMOHMUMaHHWe crHenupruKd OHOJIOTMM KakKk HayKH, OCO3HaHHMS €€ poJid B
(GOPMHUPOBAaHUM PALMOHATBHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHHHM IEJIO0CTHOTO
npeACTaBiIeHuss 00 OKPYXKAaIIIEM MHUPE KakK O €IMHCTBE MPHUPOJIbI, YEJIOBEKA U
oOliecTBa, B I03HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W PELIEHUHM MpodiieM
COXPAaHEHHUs! IIPUPOJHOTO PABHOBECHSI,

yOCKIEHHOCTh B 3HAYUMOCTH OHOJIOTHH JUISI COBPEMCHHOM ITMBHIH3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHs MEJUIIMHBI, CO3JaHUE NEPCHEKTHUBHBIX
OMOTEXHONOTHI, CIOCOOHBIX pelmarh pPEeCcypcHble MpPOOIEeMBI  pa3BUTHUA
YeJI0BEYECTBA, MOMCKA NMYyTEH BbIX0JIa U3 INI00ANBHBIX YKOJIOTHYECKUX MPoOJIeM U
obecrieueHusT  TMepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
MCIOJIb30BAaHUIO TMPUPOJIHBIX pPECcypcoB U (POPMUPOBAHUID HOBBIX CTAHIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHU OHOJOTHYECKHX 3HAHUH B IEIIX
NOBBIIICHUS  OOIIEH  KYJbTYpPbI, €CTECTBEHHO-HAY4YHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPaMOTHOCTH OOy4aromuxcs, GopmMupyeMon
PY U3Y4EHUU OHOJIOTHH;

IMOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMUS, UCIOJIb3YEMbBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTHM UCIIOJNBL30BaTh IIOJy4YacMbIC 3HAHHA ISl aHalu3a M
OOBACHEHHUS SABJIEHUN OKPYKAIOUIEr0 MUpPAa M MPOUCXOASIIMX B HEM M3MEHEHMIA,
YMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHHUS HAa OCHOBE HAay4yHbIX (DAaKTOB H
UMEIOIIMXCS JAHHBIX C LEJIbIO MOJYYEHHs JOCTOBEPHBIX BbBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITEILHO HCIIOJb30BaTh OMOJIOTHYeCKHWe 3HAHHUS IS
pelieHus mpodiieM B peaibHbIX KU3HEHHBIX CUTYalUAX;

OCO3HAaHUE IIEHHOCTH HAy4YHOH JIeSATEJIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOEKTHYIO U UCCIIEA0BATEIBCKYIO AE€ATEIbHOCTh MHAMBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTH M CIIOCOOHOCTH K  HENpephIBHOMY  0Opa3oBaHHIO |
caMo00pa30BaHUIO, K AKTUBHOMY IOJYYCHHIO HOBBIX 3HaHM 1O OWOJIOTMH B
COOTBETCTBHHM C KHU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATbI

MeranpeaMeTHbie pe3yabTaThl OCBOCHMs ydeOHOro mnpeaMera «buosorus»
BKJIIOUAIOT: 3HAuUMble JUJIss (POPMUPOBAHUS MHUPOBO33PEHMSI 00YyHarOLMXCS
MEXKTUCIUIUIMHAPHBIC (MEXKIIPEAMETHBIC) OOICHAYYHbIC MOHATHS, OTPAKAIOIIHE
[EJIOCTHOCTh HAay4YHOHW KapTHHBI MHpa W CHEHH(PUKY METOJOB IT0O3HAHUS,
ACTIONB3yEeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBIICHHE, MPOIECC,
CHCTEeMa, HAay4YHbIH (DAaKT, MPUHIMI, T'MIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
FCCIIeIOBaHNe,  HaAONOJIEHWe, W3MEpeHHe, OSKCIIepUMEHT H  JIPYTHUX),
YHUBEpCAIbHbIC Y4eOHBbIC NEHCTBUS (IMO3HABATENbHBIC, KOMMYHUKATHUBHbBIC,

PETYJISTUBHBIE), o0ecrieunBaroIue dopmupoBanue (yHKUIHOHATBHOM
rPaMOTHOCTH ¥  COLIMAJIbHOW KOMIIETCHIIMM OOy4aloluXcs, CIOCOOHOCTh
00yHaroIuXCs FICII0JIb30BATh OCBOCHHBIE MEKIMCIMIUITMHAPHBIE,

MUPOBO33PEHYECKHE 3HAHMS W YHUBEpPCAJIbHbIE  Yy4yeOHBbIC JACHCTBUS B
MO3HaBaTEILHON U COIMATBLHOMN TIpaKTHKE.

MeTtanpenMeTHbIE PE3yJbTAThl OCBOCHHS TMPOrPaMMbl CPEIHEr0 OOIIEero
o0pa3oBaHus JOJDKHBI OTPaXaTh:

OsBaanenne YHHBepPCaJIbHBIMH y4eOHbIMH MO3HABATEJbHbIMHU
ACHCTBHAMM:

1) 6a3oBble JJOrHYeCKHUE AeHCTBHS:

CaMOCTOATEILHO  (OPMYJIMPOBAaTh W aKTyalIM3upoBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPH OCBOCHMM 3HAHUM MPUEMBI JTOTUYECKOTO MBILLICHUS
(aHanu3a, cuUHTE3a, CPaBHEHMsI, KJIaccupuKaiuu, 0000I1eH s ), paCKpPbIBATh CMBICT
OMOJIOTHYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIE MPHU3HAKH, YCTAHABIWUBATH
CBA3U C JPYTUMH MOHATUAMM);

ONpeNeNATh IeNM JeATEeTLHOCTH, 3ajaBas IapamMeTpsl W KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTh PE3YJIbTaThl ACATEILHOCTHU C TOCTABIEHHBIMU LIEJISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHS JUISl OOBsICHEHUS (DAKTOB M SIBJICHUI
YKUBOW TIPUPOIBL;

CTPOMUTH JIOTMYECKHUE PACCYXACHHS (MHAYKTHUBHBIC, JCAYKTUBHbBIC, TIO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B paccMaTpHUBaEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BLIBObI U 3aKJIIOUCHUS;

MIPUMEHSITh CXEMHO-MO/IEIIbHbIE cpencrtea  JyId NpeJICTaBIICHUS
CYILIECTBCHHBIX CBA3€H M OTHOIICHUI B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a



TaKK€  MPOTHBOPEYMH  pPa3HOrO  poOJid,  BBISIBIEHHBIX B Pa3UYHBIX
UH(OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH pelieHds NpobJaemMbl ¢ YYETOM aHaiM3a UMEIOLIUXCS
MaTePHATbHBIX H HEMaTepHUaTbHBIX PECYPCOB;

BHOCHTBH KOPPEKTHBBI B ICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJILTATOB
TIEJISIM, OIIEHUBATh PUCKH TTOCTEACTBUH JESITEIIBHOCTH;

KOODJAMHUPOBAaTh M  BBHIIONHATL pabOTy B YCIOBHUSX  PeallbHOTO,
BUPTYaJIbHOTO U KOMOUMHHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOC MBIILUICHHE MPH PEIICHUH KM3HCHHBIX TTPOOJICM.

2) 0a3oBbIe MCCJIe10BaTEIbLCKHE IeHCTBHSA:

BJIJICTh HAaBBIKAMH y4eOHO-HCCIIE0BATEIIbCKOM U TTPOCKTHOM JIeSITeTbHOCTH,
HaBBIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELICHUS MPAKTHYSCKUX 3a/a4, IPUMEHEHHUIO
pa3IUYHBIX METOJO0B MO3HAHUS,;

UCIIOJIb30BaTh PAa3JIMYHBIC BHJIBI JICITCJIBHOCTH I10 IOJYYEHHIO HOBOI'O
3HAHHS, €r0 WHTEPNpeTalud, MpeoOpa3OoBaHMI0 W TMPUMEHEHHIO B YUYCOHBIX
CUTYyalMSAX, B TOM YHCJIEC IIPU CO3/1aHUM YIEOHBIX U COLMATILHBIX ITPOEKTOB,;

¢opMHUpOBaTh HAYYHBIH THI MBIIIJICHUS, BIAJI€Th HAYYHOW TEPMHUHOJIOTHEH,
KJIFOYEBBIMH MTOHITHSIMH U METOIaAMU;

CTaBUTh M (OpMynupoBaTh COOCTBEHHBIC 3agayd B 00pa30BaTEIIbHOU
JACATCIIBHOCTH H *KU3HCHHBIX CUTYallUAX]

BBISBIIATh TMPUIMHHO-CICACTBEHHBIE CBS3M M AaKTyaJIM3UPOBAThH 3aady,
BBIIBUTATh THIOTE3y €€ PpEeIICHUs, HAXOAUTh APTYMEHTHI IS J10Ka3aTeIbCTBA
CBOMIX YTBEP)KJICHHH, 3a/1aBaTh TTapaMeTPhbl M KPUTEPHUH PEIICHHS,

aHAJIM3UPOBATh IMOJYYCHHBIE B XOJE PpCELICHHUS 3aJa4d  PE3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTH, POrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSX;

JIlaBaTh OLICHKY HOBBIM CHUTYallMsIM, OLICHUBATH MIPHOOPETEHHBIN ONBIT;

OCYIIECTBIIATL IIeJICHATIPaBICHHBIA TIOMCK TepeHoca CPEeJICTB M CIOCOOOB
JEHCTBUA B MPOECCHOHATBHYIO CPey;

yYMETh TEPEHOCHUTh 3HAHHUS B IO3HABATE/IBHYIO M TPAKTHUECKYIO 00JacTH
YKU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEJIMETHBIX 00JIaCTel;

BEIIBUTATh HOBBIC HIECH, TpEIaraTb OPUTHHAILHBIC TOIXOIBI M pPEIICHUS,
CTaBUTBH IPOOJIEMBI 1 33/1a4H, JIOMYCKAIOIINE aJIbTEPHATHBHBIC PEIICHHSI.

3) pabora ¢ uHpopMaumeii:

OPUCHTUPOBATLCA B PA3IUYHBIX UCTOUHHKAX HMHGOPMAIUU (TEKCTE yueOHOTo
nocoOMs, HAay4YHO-TIOMYJSPHOM JMTeparype, OHOJOTMUEeCKHMX CIIOBapsaX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax AaHHbIX, B MHTepHeTe), aHAIM3UPOBAThH



HH(POPMAIIHIO Pa3IMUHBIX BUJOB U (DOPM MPE/ICTABIICHUS, KPUTHYECKU OIIEHUBATh
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTH;

(opMynHpoBaTH 3aMpoCkl U TPUMEHATh PA3JIMUHBIE METOJbI MIPU MOUCKE U
otrOope Omomornveckoi WHPOPMANNH, HEOOXOIUMOM JUIS BEITIOTHEHHS yUeOHBIX
3aj1a4;

npuoOpeTaTh OMBIT HMCHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUIA, COBEPIICHCTBOBATh KYJbTYPY aKTUBHOTO HUCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMalIbHYI0  (OpMYy  MpPEACTABICHHS
Ounosnornueckoit uHGopmanuu (cxemsl, rpaduky, JUarpaMmbl, TaOIHIIbI, PUCYHKH
u Apyroe);

WCIIOJIb30BaTh HAy4HbIA $A3BIK B KayecTBE CpeacTBa Hpu padore ¢
Ouonorudeckod uH(OpMalMed: TPUMEHITh XUMUYECKHe, (usnueckue U
MaTEeMaTHYECKUE 3HAKA U CUMBOJbBI, (hOpMyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh W IpeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMUECKHE  CpE/CTBA
HaTJIHOCTH;

BJAJICTh ~ HABBIKAMM  pAclO3HABaHMA M 3alUUTHl  MH(OPMAILMH,
UHPOPMAIMOHHOM 0€3011aCHOCTH JIMYHOCTH.

OBJaeHHe YHHBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1eHCTBHAMM:

1) o0menue:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCeX c(pepax KU3HU, aKTUBHO y4acTBOBATH
B JMAJioTe WIM JUCKYCCHHU M0 CYIIECTBY oOCykaaeMol TeMmbl (YMEHHE 3a/1aBaTh
BONPOCHI, BBICKA3bIBATh CYXJACHHS OTHOCHUTEIBHO BBINOJHEHUS MpeaiaracMoi
3aJa4M, YUUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH MO3UIMH APYTHMX yUaCTHHUKOB
JTUAIora WId JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHbIE CpeJCcTBa OOIEHUs, TOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIUi,
YMETh CMATYaTh KOH(IMKTHI U BECTH [1EPErOBOPHI;

BIAZETh PA3IMYHBIMU CIIOCOOaMH OOIIEHHS M B3aUMOJIEHCTBHS, TOHHUMAaTh
HaAMEPEHUS IPYTUX JIOACH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOppeKkTHOH hopme GopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTHYHO HW3JIaraTh CBOK) TOYKY 3PEHUSI C HMCMOJIb30BAHHEM
S3bIKOBBIX CPEJICTB.

2) coBMecTHasi 1eSITeIbHOCTb:

MIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW W MHIAMBHUAYAJIbHOM
pabOoTHI TIpH pelIeHUH OMOIOTHYECKOH MpoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNIOBLIX (OPM B3aMMOJICHCTBUS MPU PEIICHUH YICOHOW 3a/1auu;

BBIOMpATh TEMATHKY M METOJbl COBMECTHBIX JEHCTBHH C y4€TOM 0O0mIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)0T0 YieHa KOJIJICKTUBA;



MPUHUMATh  [ETd  COBMECTHOW  JIEATENbHOCTH, OpPraHU30BBIBATH H
KOOPAMHUPOBATh JCHCTBUSA MO €€ MOCTI)KCHUIO: COCTABJIATh IUIAH JCHCTBUA,
pacnpeenaTh poJii ¢ YYETOM MHEHHMH Y4YaCTHHKOB, OOCYKIaTh pPe3yJbTaThl
COBMECTHOI1 paboTHI,

OIICHMBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaKIOTO0 YYaCTHUKA KOMaH/Ibl B
OOmIHiA pe3yIbTaT M0 pa3pabOoTaHHBIM KPHTEPHSIM;

npepiaraTh HOBBIC TIPOCKTBI, OICHUBATh HUIACH C IO3UIMH HOBH3HBI,
OPUTHHAJILHOCTH, MPAKTHYECKOW 3HAYHMMOCTH;

OCYUICCTBIISITh MMO3UTUBHOE CTPATErMYSCKOEC TOBEICHUE B  pa3IMYHBIX
CUTYaLMsX, POSBIIATH TBOPUYECTBO U BOOOpaXkeHHe, ObITh HHUIIMATHUBHBIM.

OgBnajeHHe YHHBEPCAJbHBIMH PeryJIsiTHBHBIMH I€HCTBHSIMH:

1) camoopranusaums:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHWsl Ui BBISIBJICHUS TPOOJIeM M HX
pCIICHHUS B KU3HCHHBIX M YUCOHBIX CUTYaIUsX;

BBIOMpATh HAa OCHOBE OHWOJIOTHYECKMX 3HAHHH I[EJIEBBIE U CMBICJIOBBIC
YCTAaHOBKH B CBOWX JICHCTBUSX W TMOCTYIKax IO OTHOIICHHIO K YKUBOW TIPHPOJIE,
CBOEMY 3/I0POBBIO M 3[0POBbIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MMO3HABATEILHYIO JESTEIBLHOCTb, BBISBIATH
npo0sieMbl, CTaBUTh M (POPMYIUPOBATh COOCTBEHHBIE 3a7auud B 00pa3oBaTEIbHOI
NEATCILHOCTH U )KM3HCHHBIX CUTYaIlHsX;

CAMOCTOSITETbHO  COCTaBJISTh IUIAH pelieHduss MpolOJieMbl ¢ y4ETOM
AMEIOIINXCS PeCypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHUIH;

JlaBaTh OLEHKY HOBBIM CHTYaIUsIM;

pacmupsTh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMIHBIX TIPEAITOUTEeHHH;

JIeJIaTh OCO3HAHHBIA BBIOOP, aprYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OILICHUBATh MPHOOPETEHHBII OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIUPOKOH IPYIUIMH B
pasHBIX O00JIACTAX 3HAHWH, TOCTOSHHO TIOBBIIATH CBOM 00pa3oBaTeNbHBIA W
KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHUBBHI B JCSTEIbLHOCTD,
OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BIIQJICTh  HABBIKAMH  TI03HABaTENIbBHOH  pedriekcMd  Kak  OCO3HaHHUs
COBEpIIAEMBIX JEHCTBMI M MBICIMTENbLHBIX IPOLECCOB, HX pe3yJbTaTOB |
OCHOBAHUH, WCIIOIB30BaTh MPHEMBI pedUIeKCHH A OIEHKH CHUTYalllH, BBHIOOpa
BEPHOTO PELICHHUS;

yMETh OLIEHUBATh PHCKM M CBOEBPEMEHHO NPUHHUMATH pEIIEHUs M0 HX
CHIDKEHUIO;



OPUHUMaTh MOTHBBl M apryMEHTBl JPYTMX MpH aHalu3e pe3yIbTaToB
NESTEIbHOCTH;

3) npuHsiTHE cedst H APYIUX:

PUHUMATh ceOsl, TOHUMAasi CBOM HEI0CTATKH U JOCTOMHCTBA;

IPUHMMATh MOTHBBI M apryMEHTBhl JPYIHX IpPH aHalIu3e pe3yJbTaToB
IEATEIbHOCTH;

IIpU3HABaTh CBOE MPaBO U IIPABO JPYTUX HA OUIMOKY;

pa3BHBATh CIIOCOOHOCTH MOHUMATh MHP C TIO3ULUH JAPYTOro YeJIOBEKa.

INPEIMETHBIE PE3YJIbTATDI

[IpeamerHbie pe3yibTarbl ocBOeHMsT mporpamMmbl COO 1o Ouosioruud Ha
0a30BOM ypOBHE BKITIOUAIOT crienrdraeckne 1 yaeOHoro npeaMera «buomorusn
HAy4YHbIC 3HAHUSA, YMEHUSA U CIOCOOBI IEHCTBUM 1O OCBOCHHUIO, HHTEPIIPETALIUU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATEILHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
NPUMECHEHUIO 3HAHUN B PA3IMYHbIX YYCOHBIX CHUTYaIUAX, a TAKKE B PEaIbHbBIX
)KM3HEHHBIX CHTYalMsAX, CBS3aHHBIX ¢ Ouoisiorueil. B mporpamme npeaMerHble
PE3yJbTATHI NPEICTABICHBI 10 roJlaM 00y4YeHUsI.

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUs y4ueOHOro mpeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPaKaTh:

c(hOPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJOTMU B CUCTEME HAYYHOTO
3HAHUS CCTECTBEHHBIX HAyK, B (HOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KAPTHHBI MUPa MU HAy4HOIO MHMPOBO33PEHHs, O BKJIAJE€ POCCUHCKUX U
3apyOEXHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHONOTHM, (PYHKIIMOHAIBHOMN
IrPaMOTHOCTH Y€JIOBEKA JUISl PEILIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJEP)KAHME OMOJIOTMYECKMX TEPMHHOB W TIOHSTHM:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB M MPEBpAIICHUE
HEPruu), TOMEOCTa3 (CaMOPEryJIsius), YPOBHEBAsT OpraHU3allisl KUBbIX CUCTEM,
CaMOBOCIIPOU3BEAEHNE (PENPOIYKIUs), HACIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE Wu3llaraTb OHMOIOTHYECKHE TEOpUH (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAs, IEHTPaJibHas JOrMa MOJEKyJIsIpHOH Ouonorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBunosa) u yuenust (0 neHTpax MHOrooOpasusi u
IPOUCXOXKACHUS KynbTypHbIX pacteHuil H. M. BaBunosa), onpenensiTe rpaHULbl
MX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMEHHE BIIaJIeTh METOJAaMH HAy4YHOTr'O MMO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
OIMCAHUE KUBBIX CUCTEM, IIPOLIECCOB W SBJICHUW, OPraHM3alus U IPOBEJICHUE
OMOJIOTMYECKOTO  SKCIEPUMEHTA,  BBIJBIKEHHE  TUIOTE3bl,  BbISIBICHUE
3aBUCUMOCTH MEX]y MCCICIyEeMbIMH BEIMYMHAMU, OOBACHEHHUE TMOTYYEHHBIX



pe3yJIbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX MOHATHH, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOJYUYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJIENIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U
JYKapuoT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OPTaHW3MOB, OCOOEHHOCTH
MPOIECCOB: 00OMEHA BELIECTB M NPEBPAIICHUSA YHEPIrUU B KIETKE, (POTOCHHTE3A,
TUTACTHIECKOTO W JHEpPreTHIeckoro oOMeHa, XEeMOCHHTe3a, MHTO3a, Melo3a,
OIUIOIOTBOPCHMS, PAa3MHOXKCHUS, WHIWUBUAYAIbHOTO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHUE TPUMEHATH IMMOJTYYCHHBIC 3HAHUS Ui OOBACHEHUS OMOIOTUYECKUX
MPOLECCOB M SIBICHUH, JJIsl MPUHATHS MPAKTUYECKUX PEIIEHHH B IOBCEIHEBHOM
JKM3HH C TeJbl0 oOecreueHnsi Oe30MacHOCTH CBOETO 3/I0POBbS W 370POBBA
OKPY>KalOIIMX JTIOACH, COOIIOEHUSI HOPM IPaMOTHOTO MOBEEHHS B OKPY KaloLei
OPUPOJHON Cpejle, TMOHMMaHUE HEOOXOJMMOCTH HCHOJIb30BAHUS IOCTHKEHUI
COBPEMEHHOMU Oouosoruu U OMOTEXHOJIOTH 1St pPalMOHAaIBLHOIO
IPHPO/IOTIOIb30BAHUS;

YMEHHE pemaTh »JJeMEHTapHble TEHeTHYeCKHe 3aJaud Ha MOHO- W
IUTHOpUIHOE CKPEIMBAHUE, CLEIUICHHOE HACIe0OBaHUE, COCTABISATh CXEMbl
MOHOTHOPHUIHOTO CKPEIIMBAaHUA JUIsl MPECKa3aHus HACIEeJ0BaHUs IMPHU3HAKOB y
OpraHu3MOB;

YMECHHUE BBIMOJHATh JA0OpAaTOPHBIE M MPAKTUYECKUE PadOTHI, COOMIOAATH
npaBuiia Ipu padoTe ¢ yueOHbIM U JJa0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE KPUTHUYECKH OIEHWBAaTh W HHTEPIPETHPOBATH WH(MOPMAIIHIO
OMOJIOrMYECKOTO  CO/CPIKAHMA, BKJIIOYAIONIIYIO IICEBJOHAYYHBIE 3HAHUA W3
Pa3THYHBIX UCTOYHHKOB (CpeJICTBa MACCOBOH WH(POpPMAINN, HAYIHO-TIOMYIISIPHBIC
MaTepHalibl), ITUYCCKUE aCIEKThl COBPEMEHHBIX WCCICAOBAHUM B OHOIOTHH,
MeIHIMHE, OMOTEXHOIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIC ITUCBMCHHBIC M YCTHBIE COOOIICHHS,
0000m1ast Omosornyeckyo MHPOPMAIMIO U3 HECKOJIbKUX MCTOYHHUKOB, TPAMOTHO
FCTIONH30BaTh TIOHATHIHBIN anmapar OMOIOTHH.

[IpenmeTHbie pe3yibTaThl OCBOEHUS yyeOHoro npeamera «buonorus» ¢ 11
Kj1acce JIOJDKHBI OTPaXath:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE U POJIM OUOJOTMU B CUCTEME HAYYHOTO
3HAHUSl ECTECTBEHHBIX HayK, B (OPMHPOBAHMU COBPEMEHHOW €CTECTBEHHO-
HayYHOW KapTHHBI MHpa W HAyYHOTO MHPOBO33pPEHUS, O BKJAJE POCCHHCKHX H
3apyOe)KHBIX  YUEHBIX-OMOJIOTOB B pa3BUTHE OMONOrvM, (QYHKIMOHAIBHOMN
TPaMOTHOCTH YeJIOBeKa JIIsl pelIeHHsI )KU3HEHHBIX 3a]1av,

YMEHHE pACKpbIBaTh COJEP)KaHHUE OUONOTMYCCKUX TEPMHUHOB M TIOHATHH:
BU/I, MOMYJSIIUSI, TEHOPOH/I, IBOIIOLHUS, ABMKYIIHE CHUIIBI ((haKTOphl) IBOIIOIUH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, HKOJIOTHYECKUE (aKTOPBHI,



SKOCHUCTEMA, TPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTbl, LU UTaHus,
HKOJIOTUYECKas MUpaMKIa, OHoreoreHo3, ouochepa;

yMEHHME u3JaraTb OWOJIOrMYECKHE TeOpUH (IBOIOLMOHHAS Teopus Y.
JapBuHa, CHHTETHUeCKass TEOpHUs OHBOIIOIUHN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapiieBoro cxoxacrtea K. M. bapa, uepenoBanusi riaBHbIX HalpaBiICHUH M
nyred 3Bomonud A. H. CeseprioBa, yuenuss o 6uochepe B. M. Bepnanckoro),
OTPEENATh TPAHUIBI X TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJAMU HAYYHOT'O MO3HAHMS B OMOJIOrMU: HAOIIOIEHUE U
OMHCAHHUE JKUBBIX CHUCTEM, MPOLECCOB U SBJICHHM, OpPraHu3alus U TMPOBEIACHHE
OMOJIOTMYECKOr0  DKCHEPUMEHTA,  BBIABMIKECHUE  TUIOTE3bl,  BBISBICHHUE
3aBHCHMOCTH MEXKIY HCCIeAYyeMbIMH BEIWYMHAMH, OOBSCHEHHE TIOyYeHHBIX
pE3yJIbTATOB, MCHOJIB30BAHHBIX HAYYHBIX MOHSTHH, TEOPUH M 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX Pe3yJIbTATOB;

YMEHHE BBIJICTATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHUS OHOJIOTHYECKUX
OOBEKTOB: BHJOB, TMOMYJALMUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTEeO1IeHO30B M HJKOCHUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACIEICTBEHHOI
M3MEHUYUBOCTH, €CTECTBEHHOIO 0TOOpa, BHUA000pa30BaHUsl, MPHUCIOCOOIECHHOCTH
OpPraHu3MOB, JICHCTBUS HSKOJIOIMYECKHX (DAKTOPOB Ha OpraHuM3Mbl, NEpeHoca
BEUIECTB M IOTOKAa HSHEPrUM B HKOCUCTEMAX, AHTPONOTE€HHBIX HW3MEHEHHH B
IKOCUCTEMAX CBOCH MECTHOCTH, KPYTrOBOpPOTa BEIISCTB U OHUOTCOXMMHUYECKUX
IIUKJIOB B Onochepe;

YMEHHUE TPUMEHATH TOJyUYeHHBbIE 3HaHWUS ISl O0BACHEHHS OMOIOTHYECKUX
IPOLECCOB U SIBICHHUH, U1l MPUHATHS MPAKTUYECKUX PEILICHUH B IOBCEAHEBHOM
)KM3HH C LeJpl0 obecrieueHHsi O€30MacHOCTH CBOErO 3I0pPOBbS U 3J10POBbS
OKPYIKaIOIIUX JHOJCH, COOMI0IEHNS HOPM IPaMOTHOTO MOBEICHUS B OKPYKAIOIICH
OPUPOJHON Cpejie, NOHMMaHUE HEOOXOJMMOCTH HCHOJIb30BAHUS JIOCTHKEHUI
COBPEMEHHOM OMOJIOTUH ISl PallMOHATILHOTO TIPUPOIOIIOIb30BAHNS;

YMEHHUE pelIaTh 3JEMEHTAapHbIE OMOJIOTUYECKHE 3a/1a4d, COCTaBIATh CXEMBbI
MIepeHoca BEIEeCTB U YHEPTUHU B SKOCHCTEMAX (LeTH MUTaHus);

YMEHHUE BBINOJHATL J1TA0OpAaTOPHBIE M NPAKTHYECKHUE PadOThI, COOMIOAATDH
npaBujia Ipu padoTe ¢ yudeOHBIM U JJa0OPaTOPHBIM 000PYI0BAHHEM;

YMEHUE KPHUTUYECKH OIICHMBAaTh M HHTEPHPETUPOBATh HHGPOPMALIHIO
OMOJIOTMYECKOTO  COJIEPIKAHUSA, BKJIIOYAIOIIYI T[ICEBIOHAYYHBIE 3HAaHUA W3
pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OpPMAIIUU, HAyUYHO-TIOMYISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IVIOOAIbHBIE  DKOJIOIMYECKHE  MPOOJIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATE MO0 OTHOLICHHIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIE ITMCBMEHHBICE M YCTHBIE COOOIICHMS,
000011128 OMOJIOrHUEcKyYt0 MH(POPMAILMIO M3 HECKOIbKUX MCTOYHUKOB, IPAMOTHO
MCIOJIb30BaTh MOHATUIHBIN anmapaTr OMOIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo 4acoB JJIeKTPOHHBIE
HanmeHoBaHHe pa3/ie/ioB H TeM ungposbie
Ne n/m P Konrtpoabusie | ITlpakTHyecku (1upp )
nporpaMmel Bcero oOpa3oBaTte/ibHbIE
padoThl e padoTsl
pecypchl
bubmnoreka LIOK
1 DEOIOTHA KAK HayIa = 0.2 https://m.edsoo.ru/7f41¢292
2 JKMBBIE CHUCTEMBI M MX OPTraHU3aInsl | Butmiozeia [IOK
P * https://m.edsoo.ru/7f41¢292
3 XHUMHYECKUH COCTaB U CTPOEHUE KIIETKH 8 1 baomqrexs. IOK
P https://m.edsoo.ru/7f41¢292
butnuoreka LJOK
. KnaHeNeATIEHORTS KISTHH . https://m.edsoo.ru/7f41¢292
5 PasMHOXkEHHE M MHAMBUYAIBHOE PA3BUTHE 5 ] bubnuoreka [JOK
OpraHH3MOB https://m.edsoo.ru/7f41c292
6 HacaencTBeHHOCTE H H3MEHYHBOCTE g 15 bubmuotexa IHOK
OpPraHH3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexist opranu3MoB. OCHOBBI 3 bubmorexa LIOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
Bbubmuoreka IIOK
i Pescprroe Bpeum ! https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 4




11 KJIACC

KonauuecTBo uacos JJIeKTPOHHBIE
HaumeHoBaHHe pa3esioB H TeM (mudpoBbie)
Ne n/ni d KouTpoabHbl IIpakTHYecKkue p
NMpPorpaMmsi Beero obpa3oBarTeiibHbIE
e padoThl padoThbl
pecypcsl
bubnuoreka LHIOK
1 ) 0 1
BOIRORADEAE DRORQT 7 https://m.edsoo.ru/7f41cc74
5 Bo3HMKHOBEHHE H PA3BUTHE )KM3HH Ha 9 0.5 bubnuoteka [IOK
3emine ' https://m.edsoo.ru/7f41cc74
3 Opra"u3Mbl H OKpYIKaroIas cpeaa 5 | Buvimorexs HOK
P Py el Epest https://m.edsoo.ru/7t41cc74
4 CooO1iecTBa ¥ 9KOIOIrMUECKHE CUCTEMBI 9 ngg;gf;;ggﬁ AlecTd
buonuoreka [HOK
> Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5







INOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosinyecTBO 4acoB JJIeKTPOHHBIE
Jara
e Tema ypoxa K I H3Y4YeHH RHppoBLIe
/i yp Beero OHTp(;)JII:Hbl paKTﬁnquKue y . 06pa3oBaTENBLHbIC
e padoTsl padoThI pecypeb
butmmorexa LIOK
1 Buosiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
CraproBas auarHoctuka. Metozsl
MO3HAHUSA KHBOH TIPUPOIEI.
) [IpakTiueckas padorta Ne 1 1 0.5 0.5 bubnmorexa LHOK
«Hcnonb3oBaHue pasiMuHbIX METOJI0B ' ’ https://m.edsoo.ru/863e6122
NPH U3YYeHHH OMOIOTHYECKHX
00BEKTOBY
3 Pabora Hajx ommbkamu. buonoruyeckue 1 bubtmorexa HOK
CHCTEMBI, MPOLIECCH H X H3YYECHHE https://m.edsoo.1u/863e6564
4 XuMU4eckuit coctas kKieTku. Boaa u 1 bubtmorexa HOK
MUHEPAJILHBIE COJIH https://m.edsoo.ru/863e674¢
butmmorexa LIOK
5 benku. CocraB u cTpoeHHe OENKOB 1 https://m.cdsoo.ru/863¢6b72
depMeHTbl — OHOoJIOrHYecKHe
g | N pegten, | . b 10K
- Y ’ https://m.edsoo.ru/863e¢6b72
aAKTUBHOCTH (hepMeHTOB (Ha npuUMepe
aMMJIa3bl WIH KaTalasbl)»
bubtmorexa HOK
7| Yraesoaer. Jlumuzer ! https:/m.eds00.1u/863e6870
bubmnorexa LIOK
8 Hyxneunorsie kucnotsel. AT® 1 httpss//m:edsdo.m/863e6a5e
9 Hcropusi 1 METOJIbI M3Y4YEHUS KIICTKH. 1 bubtmmorexa [JOK




Knerounas TCOPHA

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

10 Knerka kak nenocrHas xKuBasi CHCTEMA

Crpoenue 3yKapHOTHYECKON KIIETKH.
JlaGopaTopHas pabora Ne 2 «3yuenune
C’[’pOfE—IHH IIJUIGT(?K pacTeHui )KH]?!:).ITHHX Bubmaorexa [JOK

11 . ’ ’ 0.5 https://m.edsoo.ru/863e6ft0
rpubOB KU OaKTEpUii 1101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢716¢
TOTOBBIX MHKpOTIpEnapaTax u ux o '
ONHMCAHHUEC

bubnuoreka [JOK

12 | OOvestmemeCTEATEMETADOMIEM https:/m.eds00.ru/863¢766¢

bubtmorexa LHOK

13 PorocunTes. XeMocHHTES https://m.edsoo.ru/863e¢7¢98

14 KouTtponsHas pabora 3a 1 nosyroaue. 05 bu6muoreka [JOK
DHepreTH4eckuii 0OMeH ' https://m.edsoo.ru/863e7aae
Pabora najg omubOkamMu. KH3HEHHEIH
UUKJT KI1eTkH. [lenenue kinetku. Muros.

15 JlaGoparopHas pabora Ne 3 05 bubnumoreka LIOK
«Habmronerre MUTO3a B KIIETKAX ’ https://m.edsoo.ru/863e7dc4
KOHYMKA KOpELIKa JIyKa Ha TOTOBBIX
MHUKpOIpenaparax»

16 buocunres 6enka. Peakuust MaTpuaHOTO bubtmuorexa [JOK
CHHTE3a https://m.edsoo.ru/863e796e

bubnmmorexa 1JOK

17 Tpancisiuusa — OnocuHTe3 Oelika https://m.edsoo.r/863e796e

18 Heknerounsie opmbl :KU3HH — BUPYCHI bubiorea TIOK

https://m.edsoo0.1u/863e7540
bubmmoreka I[JOK

19 @opMBbI pa3MHOKEHHSI OPTaHHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e83 1e
. butnmuorexa LIOK

20 Meiios https://m.edsoo.ru/863e7f4a
21 O0pa3oBaHue 1 pa3BUTHE NOJIOBBIX 0.5 bubamnorexa [TOK




kJeTok. OMIo0TBOPEHHE.
JlabopatopHas pabota Ne 4 «3yuenue
CTPOEHHUS IOJIOBBIX KJIETOK HAa TOTOBBIX
MHKPOTpenapaTax»

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

22 WuauBHayanbHOE pa3BUTHE OPraHU3MOB Bubmrgress, [OK
Y P p https://m.edsoo.rw/863e8436

23 ['eHeTHka — Hayka O HACJICACTBEHHOCTH bubmoreka LIOK
1 U3MEHYHUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH Hacle/10BaHUA

24 1 HSHaKOE Monoru6 uﬂ HOE hibmiorexs IOK

p ) pH https://m.edsoo.ru/863e8878
CKpENIMBAHHE

75 JlurudpuaHoe ckpeniuBanue. 3aKoH bubnmorexa LHOK
HE3aBHCHUMOTI0 HAcJIe0BaHUs IPH3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOe HacNeAOBAHKUE MIPH3HAKOB.

JlabopartopHas padora Ne 5 «M3yuenue

2 pe3yJIbTaTOB MOHOTHOPUHOTO U 0.5 bubmuorexka [JOK
JUTHOPHIHOTO CKPEILUBAHUS Y ’ https://m.edsoo.ru/863e8c60
npo30(HiIbl HA TOTOBBIX
MHKpOIpenaparax»

27 I'eneruka nosa. HacnenoBanue bubnmunoreka LIOK
NIPU3HAKOB, CLEIJIEHHBIX C II0JI0M https://m.edsoo.ru/863e8c60
H3menunBocTs. HeHaciieacTeeHHasn
u3MeH4uBOCTh. JlabopaTopHas pabota
Ne6. M3yuenne moaupuKalimoHHON bubtmorexa [JOK

28 0.5
HM3MEHYHBOCTH, [IOCTPOEHUE https://m.edsoo.ru/863e8efe
BApUAIIMOHHOTO Psiia U BApUAITMOHHOMN
KPHBOI»

Hacnencteennas M3MeHYMBOCTb.
JIabopatopHas pabora Ne 7. « Ananm3 bubnuoreka LIOK

29 B 0.5
MYTalMi y 1po30(uIbl HAa TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpoIpenaparax»

30 I'eneTuka yenoseka bubmmorexa [JOK




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

PesepBusriii ypok. O6o0menue mo reme
«HacnecTBEHHOCTb M H3MEHYHMBOCTD

31 1 0.5
opranuzmoB». KontpoinbHas pabota 3a 2
OJTYTOJIHE.
32 Cenexius Kak Hayka H IpoOLeCC 1 hubmiareka [IOK
Y P https://m.edsoo.ru/863e92 14
13 MeToabl 1 JOCTHIKEHHS CEICKIIHH 1 bubiuoreka LHJOK
PacTEeHUH U KMBOTHBIX https://m.edsoo.1u/863e9214
34 buorexHosorus kak orpacis 1 bubmuoreka LJOK
MIPOH3BO/JICTBA https://m.edsoo.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 34 15

[TPOCPAMME




11 KJIACC

Koau4yecTBo 4yacon JIEKTPOHHBIE
Hdara
Ne Tema ypoka K 1} H3y4YeHH unpposrie
n/n P Bceero OH;pom’Hbl pﬁaKanecune yﬂ o0pa3oBaTe/bHbIE
e paboTsl padoThI pecypebi
| DBOJIONHA ¥ METOABI €€ U3yUCHUS 1 Bubmioreka IIOK
5 'H Y1 https://m.edsoo.ru/863ea20e
5 Hcropus pazsuTHs npeacTaBieHuit oo | bubnumoreka LIOK
BOJTFOLIHM https://m.edsoo.ru/863e9570
butmunorexa LIOK
3 Mukpossomors l https://m.edsoo.ru/863e9cle
[Monynsius kak 31eMeHTapHast eIMHUIA
4 BUJA U 3BoJIIOIMH. JIaboparopHas paboTa ! 0.5 bubtmorexa [JOK
No 1 «CpaBHEHHE BHIOB TIO ’ https://m.edso0o.ru/863e99¢c6
MOP(OIOTHIECKOMY KPHTEPHIO»
5 JBIKYIIHE CHITBI (3JIEMEHTApHbBIE 1 bubnmorexa I[JOK
(haKTOpBI) IBOTIOIHH https://m.edsoo.ru/863e9da4
" bubnmoreka [{OK
6 EcrectBennslii otbop 1 ero ¢popmsl 1 https://m.cdsoo.r/863e9ed0
PesynbTath! 2BOMIONINN:
MPUCTIOCOONIEHHOCTE OPraHU3MOB H
7 Bu000pazoBanue. JlabopatopHas padora | 05 bu6muoreka [JOK
Ne 2 «Onucanue npucrnocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHu3Ma U €€ OTHOCUTEILHOTO
XapaxkTepa
8 HanpasneHust 1 myTH MakpO3BOJIOLHH 1 BuGmareica IIOK
P Y p https://m.edsoo.ru/863e9cle
9 HeobpatuMocThb 3BOIIOLIHN 1
10 HcTopus xu3HM Ha 3eMie U METO/IbI €€ 1
H3yUCHUS
11 ['UroTe3bl NPOMCXOKIEHUS JKU3HH Ha 1 bubnunoreka [JOK




3emiie

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

PasBuTHe )xu3HM Ha 3emIe 10 3paM U

butmunorexa LIOK

12 [epHOaAaM https://m.edsoo.ru/863eabbe
OCHOBHEIE 3TaIlbl YBOJIFOIHH
pPACTHTENBHOTO U JKHBOTHOTO MHPA.
bubnuorexka [JOK
13 [IpakTHueckas pabota Ne 1 <<I/I32fquHe 0.5 https://m.edsoo.ru/863eaSbe
HCKOMaeMBIX OCTATKOB pacTCHHUH U
YKUBOTHBIX B KOJUICKITHSX)
14 CoBpeMeHHas cUCTeMa OPraHMYecKoro bubnunoreka [JOK
MHPa https://m.edsoo.ru/863ea48e
15 DOBOIIONHUSA YelloBeKa (aHTPOMNOreHe3) bubmorexa OK
p https://m.edsoo.ru/863eac2c
16 JIBmwxyuiue cuibl (hakTopbl) butmuoreka [JOK
aHTPOIOrcHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHbIE CTaIMH 3BOIIOIIHH YET0BEKa
18 YenoBeueckue pacsl U NPUPO/IHBIE bu6muorexka [JOK
aJanTalMuy 4eJIOBeKa https://m.edsoo.ru/863eaca?
PesepsHblit ypok. O600uieHKEe 110 TEMe
19 «BO3HUKHOBEHHE W pa3BUTHE KU3HH HA
3emie»
20 JKOJIOTHsl KaK Hayka
21 Cpenbl 0OMTaHHA W SKOJIOTHYECKHE bubnuoreka [{OK
(hakTOpBI https://m.edsoo.ru/863eafec
Abuotnueckue dakropsl. JlaboparopHas
pabora Ne 3. «Mopdonoruueckne
2 0COOEHHOCTH PACTEHUI W3 Pa3HBIX MECT 0.5 bubnuoreka LIOK
obuTtanus». Jlaboparopnas padora Ne 4. ’ https://m.edsoo.ru/863eb10e
«BrnusHue cBeTa Ha POCT U pPa3BUTHE
YEpPEHKOB KOJIeycay
23 buornueckue paxtopsbl BuomGrek, LICH

https://m.edso0.ru/863e¢b348




DKOIOTHYECKHE XapaKTePUCTUKH
nomysnud. [lpaktuaeckas pabora Ne 2

24 N - 1 0.5
«[TocuéT NIOTHOCTH MOIMYIALMI Pa3HBIX
BH/JIOB PACTEHUID)
bubtmorexa HOK
25 Coo0uecTra OpraHu3MoB — OHOLIEHO3 1 https://m.edsoo.n/863ebd6a
bubnmunoreka LIOK
26 JKOIOTHYECKHE CHCTEMBI (IKOCHCTEMBI) 1 https://m.edsoo.n/863eb46a
27 | Deonormacexne mpave. Crofersa 1 utmrorexa LIOK
PaMHJIbL. https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 ITpupo/iHBIE YKOCHCTEMBI 1
29 AHTPOINOTreHHbIE IKOCHCTEMbI 1
30 buocdepa — rnobanpnas sKocHcTEMA 1 bubnuoreka [{OK
3emiu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHHS | Bubnmorexa [JOK
duochepsl https://m.edsoo.ru/863ebd16
32 YenoreuecTBo B OMochepe 3emin 1
33 CocyuiecTBOBaHUE IIPUPOJILI U | bu6muorexka [JOK
4eJI0BEeYeCTBa https://m.edsoo.ru/863cbale
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYEHUKA

buonorusi, 10 kmacc: ©Oa3oBblii ypoBeHb: ydeOHUK. Ilaceunuk B.B.,
Kamenckuii A.A., PyonoB A.M. u np. — Mocksa: [Ipoceienue.
buonorusi, 11 kmacc: ©Oa3zoBbid  ypoBeHb: yueOHuUK. Ilaceunux B.B.,

Kamenckuii A.A., Pyoros A.M. u 1p. — Mocksa: [IpoceenicHue.

METOAUYECKHUE MATEPHUAJIbI 1J151 YUUTEJIA
buonorus. 10—11 knaccel. bazoBbiii ypoenb. Iloypounbie pa3paOoOTKH.:
yueb. nocobue ans odbueodpasosar. opranusauuii / B. B. Ilaceunuk, I'. T

[IIsenoB, T. M. EdumoBa. — 2-e u3g., crep. — Mocksa : IIpocBemieHue,

2023. — 230 c.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

https://www.darwinmuseum.ru/ - I'ocyiapcTBeHHbIH J[apBUHOBCKUI My3eid

http://bio.1september.ru/urok/ - s uay Ha ypok

http://bio.clow.ru/ - GuoIOrUst ISl IIKOJIBHUKOB

http://biodat.ru/BioDat - caiiT o )kuBOH NpHUpoje U OnopazHooOpazun

http://bio-faq.ru/33ubrominimum.html 70 + KOHCITEKTOB, HAITMCAHHBIX KOPOTKO
¥ SICHO, JTyYIIHH MOMOIIHUK U1 IOAroToBKH K EI'D mo 6uonorun

http://bio-slovar.ru/ - 3neKkTpoHHBIN yueOHUK bromorum

http://fcior.edu.ru/ - denepanpHblii HEHTp HH(GOPMALMOHHO-00PAa30BATEIBHBIX

pecypcoB (PLINOP)

http://school-collection.edu.ru/ equnas komekuus LIOP




http://www.filin.vn.ua/index.html -  «®wiua» -  WUIOCTPUPOBAHHAS

SHIOHUKIOIIEOIHUA JKNBOTHBIX

https://anatomcom.ru/ - ATiac aHaTOMHUH YE€JIOBEKA

https://bio.1sept.ru/ - Kypnan «buonorus»

https://bio5-vpr.sdamgia.ru/ - Penry BITP

https://college.ru/biologiya/ - IlonroroBka k EI'2

https://compedu.ru/publication/biologia/ -  ypoKH, TE€CTbl, KOHCHEKTHI,

MPE3CHTAIMK, IUIAHBI, MEPOMPHUATHS W TMPOYME IMOJIC3HBIC MaTepHaNbl IO
OuoNOrun

https://egebio.ru/ - GecriaTHBIE BUACOYPOKH 11O OMOIOTHH

https://foxford.ru/catalog/courses/biologiva - onnaiiH-mkona  Pokchopa

buomorus

https://infourok.ru/videouroki/biologija - Buneoypoku ot OO0 «1Hpoypox»

https://interneturok.ru/subject/biology — uaTEpHET-YypOK BHonorus

https://paramitacenter.ru/content/video-uroki - obpa3oBatenbHblid  LleHTp

[Tapamura, noaroroska k EI'D no 6uonorun

https://resh.edu.ru/subject/5/ - Poccuiickas 2J1eKTpOHHAs IITKOJIA

https://vcabbio.jimdofree.com/ - BupTyansusii kabuner BUOJIOT' MU

https://videouroki.net/blog/biologia/2-free_video/ - Buaeoypoku no 6uonoruu

https://www.sbio.info/ - [Ipoekt «Bcs dGuonorus»

https://www.vaklass.ru/p/biologia - uudpoBoii 00pa3oBarenbHBIl pecypc

«Skmacc»

https://www.zin.ru/museum/ - 3oosoruueckuit myzeit PAH

https://zmmu.msu.ru/ - 3oomorudeckuii Mmyzeit MI'Y

https://znaika.ru/catalog/subject/biology onnaiin mkona-oyayuiero «3Haika»




