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MNOACHUTEJIbHAS 3AIINCKA

[Tpu pa3zpaboTKe IporpaMMsbI IO OUOJIOTUH TEOPETUIECKYIO OCHOBY IIJISl ONIPEACTICHUS MTOIX0I0B
K (OpPMHUPOBAHHIO COJACPKAHUS Yy4eOHOro mpeaMmeTa «bHONOTHS» COCTaBWIM: KOHIENTYaIbHBIC
nosioxeHuss PI'OC COO o B3auMO0OOYCIOBICHHOCTH IEJICH, COACP)KaHUsI, PE3YJIbTaTOB OOyUYCHUsS U
TpeOOBaHUIl K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, MOJOXEHUS 00 OOIIMX IHensxX U MPUHLHUIAX,
XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHero odiero oopazoBanus B Poccuiickoit
Deneparun, a TAKKE MOJOKEHNS O crenuduke OnoIorun, e€ 3HAYCHUH B TO3HAHUH KUBOU IPUPOIBI
U o0ecreueHun CYIIEeCTBOBAHUS 4YelloBeueckoro ooOmiecTBa. COrIacHO HAa3BAaHHBIM IOJIOXKEHHUSM,
orpeziesieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMBI MO0 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo OwoONOrMM AAaéT MPEACTaBICHHE O IeNsaX, 00 oO0mei crpaTerud OOydeHHS,
BOCIIUTAHMS U Pa3BUTHUSL OOYYAIOIIMXCS CpeACTBaMHU ydueOHOro mpeamera «buonorus», ompenenser
o0s3aTeNnbHOE MPEIMETHOE COJIEp’KaHue, €ro CTPYKTYpYy, paclpeleleHHue IO pa3fesiaM U TeMmaw,
PEKOMEHIyeMYIO IOCIIeIOBATEIbHOCTh U3YYEHHs yUeOHOro Marepualia ¢ y4€TOM MEXKIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM O0pa30BaTEIbHOrO IIPOILECCa, BO3PACTHBIX OCOOCHHOCTEH
oOyJaronuxcsi.

B nporpamme mo GMONOTMU Tak)Ke YUUTHIBAIOTCS TPEOOBaHHUA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM M MPEAMETHBIM pe3ylbTaTaM o0y4eHHs B (POPMHUPOBAHHMH OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIHHOMN IEATENIbHOCTH/yIeOHBIX IEHCTBHIA 00yUYarOIIUXCS [0 OCBOCHUIO COACPIKAHUS
OHMOJIOTHYECKOTO 00pa30BaHHUS.

B mnporpamme mno Ouwomnorum (10-11 xmaccel, ©a30BbI ypOBEHB) pEaTU30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B U3y4E€HUU OUOIOrHM, O6JIarofaps 4eMy B Hel MpocMaTpuBaeTCs HANpaBIEHHOCTD
Ha pa3BUTHE 3HAHWHA, CBJI3aHHBIX C (POPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHS,
[ICHHOCTHBIX OPUEHTALWH JHMYHOCTH, 3KOJOTMYECKOTO MBIIUICHUS, TPEACTABICHUH O 3I0pPOBOM
o0Opa3e >KU3HU U OepeKHbIM OTHOIIEHHEM K OKpyXkaromed npupoaHoil cpene. Ilostomy Hapsgy c
M3Yy4eHHEM O00IIeOMOIOTHYECKIX TEOPUld, a TaKKe 3HAHUIM O CTPOCHUU JKUBBIX CHUCTEM Pa3HOTO paHra
U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX MPOIECCOB B MPOTrpamMMme IO OWOJIIOTUH YIEIEHO
BHUMaHUE WCIIOJIH30BAHHIO MTOTYYCHHBIX 3HAHUN B TIOBCETHEBHOM XU3HU JIJISl PEIICHUS TTPUKJIIATHBIX
3aja4, B TOM YMCIIe: TPOQUIAKTUKHA HACIIEICTBEHHBIX 3a00JIeBaHMIA YeTIOBEKA, MEIUKO-TEHETHUECKOTO
KOHCYJIbTUPOBaHMsI, OOOCHOBaHMSI SKOJOTMYECKH LEIecO00pa3HOro IMOBEJIEHHUs B OKpYXarolei
NPUPOIHON cpele, aHamu3a BIUSHUS XO3SHUCTBEHHOW MJESITENbHOCTH YEJIOBEKa Ha COCTOSHHE
MPUPOJHBIX W UCKYCCTBCHHBIX JKOCHCTEM. YCHJICHWE BHHMAHHS K TPUKIAIHONW HANpPaBICHHOCTH
yaeOHoro mnpeamera «bUONOTHS» TPOJUKTOBAHO HEOOXOIUMOCTBHIO OOECIICUCHUs] YCIOBUM IS
pelieHuss OJHOW W3 aKTyaJdbHBIX 3a]ad IIKOJBHOTO OHONOTHYECKOTOo 00pa3oBaHUs, KOTOpas
npenmnonaraeT (GOpMUPOBaHHE Yy OOyYaIOUIMXCS CIOCOOHOCTH aJalTHpPOBAThCSl K HU3MEHEHUSIM
JMHAMAYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHe cpenHero oomero oOpa3oBaHUS 3aHMMaeT BaxHoe MecTo. OHa
obecrnieunBaeT (hopMHupoBaHHUE Y OOyUaAIOLIUXCS MMPEACTABICHUI O HAYYHOW KapTUHE MUPA, PacIIupsIeT
1 0000II1aeT 3HAHUS O KUBOW MPUPOJE, €€ OTIUYUTEIHHBIX MPU3HAKAX — YPOBHEBOW OpPTraHU3AINH U
OBOJIIOIMH, CO3MAaET yCIOBHSA JUIS: TIO3HAHUS 3aKOHOB JKMBOW TNPHUPONBI, (POpMHUPOBaHUS
(GYHKIIMOHATHHON TPaMOTHOCTH, HABBIKOB 3JI0POBOTO U 0€30MacHOT0 00pa3a KU3HH, SKOJIOTHIECKOTO
MBIIUICHHUS], [EHHOCTHOTO OTHOIIEHUS K )KUBOU MPHUPOJIC U YETIOBEKY.

Bonpiioe 3HaueHne OMOJIOTHS MMEET TakyKe NJS PEHICHHsS BOCIUTATENBbHBIX U Pa3BUBAOIIUX
3alay  CcpeAHero oOmero oOpa3oBaHUs, conuanu3anmuu oOydaronuxcs. M3ydeHue OMONIOTHH
obOecrieunBaeT  yCJOBHS JUIT  (POPMUPOBAHUS  HMHTCIUICKTYAIBHBIX, KOMMYHUKAIIHOHHBIX U
WH(OPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYIBTYPBI, CIIOCOOCTBYET WHTETPAIMH OMOJOTHYECKHX
3HAaHWHA C TPEACTABICHUSMHU W3 JPYIHMX Yy4EOHBIX MPEIMETOB, B YACTHOCTH, (U3HUKH, XUMHH U
reorpadun. HazBaHHble MONOXKEHHs O MpeIHa3HadyeHUH yueOHoro npenmMera «buoiorus» cocraBuiu
OCHOBY ISl OIpeAeNeHUs] TOAXOAOB K OTOOpPY M CTPYKTYPHUPOBAaHHUIO €ro COJEp’KaHus,
MPEJICTABICHHOTO B IPOrpaMMe 10 OHOJIOTHH.



Ot6op conepxkanusi yuyeOHOTO TpeameTra «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI  KYJIBTYPOCOOOPa3HOTO TOJX0Ja, B COOTBETCTBHUHU C KOTOPHIM OOYYAIOUIUECS TOJIKHBI
OCBOUTH 3HAHWS W YMCHHsS, 3HAUMMBIE N1 (OPMUPOBaHUS OOIIEH KyIbTYPBHI, OMPEACISIONINe
aJIeKBaTHOE IIOBEJICHHWE YeJOBeKa B OKpYXKalolleld MPUPOJHONW cpelae, BOCTpeOOBaHHBIE B
MMOBCETHEBHON KW3HM W TPAKTHYECKOW neareabHOCTH. Oco0oe MeCTo B 3TOM CHUCTeMe 3HaHWH
3aHUMAIOT JIEMEHTHI COJIEP)KAHUs, KOTOPBIE CIIY)KaT OCHOBOH it (hOPMHUPOBAHMS MPEACTABICHUHN O
COBPEMEHHOUW EeCTCCTBCHHO-HAYyYHOW KapTHMHE MHpPa ¥ I[EHHOCTHBIX OPHEHTAIUSAX JIHMYHOCTH,
CIOCOOCTBYIOLIUX F'yMaHU3AIMK OMOJIOTHYECKOT0 00pa30BaHusl.

CtpykTypupoBaHHe coAepkKaHHMs y4eOHOro Marepuaja B MporpamMme IO OHOJIOTUU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHUIA 00 OTIMYUTEIHLHBIX OCOOCHHOCTSX YKUBOU
PHUPOJIBI, O €€ YPOBHEBOI OpraHMU3aIMK M 3BOJIOIUU. B COOTBETCTBUU C 3TUM B CTPYKTYpe y4eOHOTO
npenMera «buonorus» BBIACIEHBI CIENYIOUIME colep)KaTenbHble JTuHUU: «buomorus kak Hayka.
Metonsl HayuHoro mo3HaHus», «Kierka kak Ouonormueckas cucreman, «OpraHusM Kak
Omonoruveckasi cucrema», «CucreMa U MHOTOOOpa3ue OPraHMYeCKOro MHUPay, «DBOIIOMHS KUBOU
MPHUPOJBIY, «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH).

Llenp wu3yuenus yuebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIJIaJICHHE
00y4JaroIMMUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAJIBHON OpraHU3aIliy KUBBIX CHUCTEM pPa3HOIO
paHra U MPUOOPETCHHE YMEHHUI UCIOIB30BaTh 3TU 3HAHUS IS TPAMOTHBIX JIEHCTBUH B OTHOIICHUH
00BEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Hoctuxenne 1end wu3ydeHuss ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
obecrneunBaeTcs pelieHrueM CIeAYIOIMUX 3a1au:

— OCBOEHHE 00YYaIOIIMMUCS CUCTEMBbI 3HAHUN O OMOJOTHYECKUX TEOPUAX, YUCHUIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTe3aX, MIPaBUIaX, CIYXKaIlUX OCHOBOW Uit (popMHUpOBaHUS MPEACTABICHUN O
€CTECTBCHHO-HAYYHOW KapTHHE MHpa, O METOJIaX HAYYHOTO IO3HAHWS, CTPOCHHH, MHOTOOOpPA3WH U
OCOOCHHOCTSIX JKHMBBIX CHCTEM PAa3HOTO YPOBHS OPTaHU3AIMH, BBIIAOIIUXCS OTKPHITHIX U
COBPEMEHHBIX UCCIIEJIOBAHUSIX B OMOJIOTHH;

— ¢opMupoBaHHE Yy OOYYAIOIIUXCS ITO03HABATEIBHBIX, WHTCIUICKTYaTbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B Mpollecce aHAIKM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HayYHBIX B3TJSA0B, UACH U
MOJIXOJIOB K M3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIuy;

—> CTaHOBJIEHHE Yy 00ydarouuxcs o01el KynbTypbl, QyHKIIMOHAIBHON TPaMOTHOCTH, Pa3BUTHE
YMEHHH OOBSICHATH M OLIEHWBATH SBICHUS OKPYKAIOIIETO MHpa KHUBOW MPUPOABl Ha OCHOBAHUU
3HAHWI W OIIBITA, MMOJIYYSHHBIX TP U3YYCHUN OMOJIOTHH;

— ¢opMupoBaHHE Yy OOYYAIOIIUXCS YMEHHH WJUIIOCTPUPOBATh 3HAUYCHHE OHOIOTHYECKUX
3HAHWUU B MPAKTUICCKON JIEATSIBHOCTH YeJI0BEKa, PAa3BUTHH COBPEMEHHBIX METUITUHCKUAX TEXHOJIOTHUI
U arpoOMOTEXHOJIOTHI;

— BOCIHTaHWE YOSKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEJIOBEKOM JKUBOHM IPHUPOJIBI,
HEOOXOUMOCTH OEpeKHOTO OTHOIICHUS K HEeH, COONIOACHHUS JTUYECKUX HOPM TpU MPOBEACHUU
OMOJOTUYECKHX UCCIICIOBAHMIA,

—> OCO3HaHWE IEHHOCTH OMOJOTUYECKUX 3HAHWM [Js TMOBBIIICHUS YPOBHS HKOJIOTHYECKOMN
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

— TpUMEHEHHE MPHUOOPETEHHBIX 3HAHWM M YMEHUN B TOBCEAHEBHOW JKU3HU IS OICHKHU
TIOCJICACTBHIA CBOCH JEATSILHOCTH IO OTHOIICHHIO K OKPYKAOIIel cpejie, COOCTBEHHOMY 3710POBbIO,
000CHOBaHUE U COOIOIEHNE Mep MPOPHUIAKTUKH 3a00JI€BaHUH.

B cucreme cpennero o6miero obpaszoBanusi «buonorus», m3ydaemass Ha 0a30BOM YpOBHE,
SABIIIETCS 00s3aTeNbHBIM Yy4YEOHBIM MPEAMETOM, BXOMISIIMM B COCTaB TPEAMETHOHW o01acTu
«EcTecTBEHHO-HAyUYHBIE MTPEIMETHI.

Jnst m3ydenus: 6mosiorn Ha 0a30BOM YPOBHE CpeaHEro o0Imero oOpa3oBaHHs OTBOIUTCA 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemo), B 11 kimacce — 34 vaca (1 gac B Henemio).



COJEPKAHUE ObYYEHUA
10 KUIIACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBs3b OHOJOIMH C OOLIECTBEHHBIMH, TEXHMYECKMMHM U APYIrMMHU
€CTECTBEHHBIMM HaykaMmu, ¢uiocodueil, 3Tukoil, screTukoil M mnpaBoM. Ponp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHIECKUX HAYK.

MeTtoapl TO3HAHUS KUBOM HpUPOABI (HAaOMIONEHHE, SKCIEPUMEHT, OMNHMCAaHUE, HW3MEpEHHUE,
KJaccu(uKanus, MOIEJIMPOBAaHUE, CTATUCTUYECKAst 00pabOTKa JaHHBIX ).

JdemoHcTpaumMu:

[Toptpetsr: Y. apsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTOobI TO3HAHUS KUBOW TPUPOIBDY.

IIpakTnyeckas padora. Vcnonb3oBaHue pa3aMyuHbIX METOJOB MPH M3YyYEHUH OMOJIIOTMYECKHUX
00BEKTOB.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AUSA.

JXKussie cucteMbl (OMOCUCTEMBI) KaK TpeAMET n3ydeHus: 6nonoruu. OTIMYue )KUBBIX CUCTEM OT
HEOPraHUYECKON MPUPOBIL.

CpoiicTBa OGMOCUCTEM U UX pazHOOOpasue. YPOBHU OpraHu3ali OMOCHUCTEM: MOJIEKYJISPHBIM,

KJICTOYHEIH, TKaHEBEIH, OpraHU3MEHHBIH, MONYJISIIUOHHO-BUA0BOI, 3KOCHCTECMHBII
(OuoreoneHOTHYECKUIT), OMOChHEPHBIH.
JdeMoHcTpanum:

TaGnuupl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HU», «Y POBHU OPraHU3ALUU KUBOU IPUPOIBI».

O6opynoBanue: moaens Mosekyinnl JJTHK.

Tema 3. XumMuvecKkuii cocTaB U CTPOCHHE KJIETKH.

XUMUYECKUN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKpPOIJIEMEHTBI, MHUKPOIJIEMEHTHI.
Bona n MuHepanbpHbIE BELIECTBA.

@DyHKIMY BOJBI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [lonaepkanne ocMOTHYECKOro OaaHca.

benku. CoctaB u ctpoeHue OeakoB. AMHUHOKHCIOTHI — MOHOMEpbI OenkoB. HezameHumblie u
3aMEHMMbIE AMMHOKMCIIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJIEKYJIbI
(mepBUYHas, BTOPUYHAS, TPETUYHAs M YETBEPTUYHAS CTPYKTYypa). XMMHUYECKHE CBOWCTBA OENKOB.
buonorndeckne GpyHKIuN OEIKOB.

®epMeHThl — Ouonoruueckue Karamuzatopbl. CTpoeHHe QepMeHTa: AaKTUBHBIM LIEHTD,
cyoctparHas cneuuduuHoctb. Kodepmentsl. Buramunbl. OTinnuus GEepMEHTOB OT HEOPraHMYECKHX
KaTaJIu3aTOpOB.

VYrneBoasl: MoHOcaxapuibl (TJr0K03a, pubo3a M JAe30Kkcupub03a), aucaxapujbl (caxaposa,
JIAKTO03a) U MOoJIMcaxapuabl (Kpaxmall, TIIMKOIeH, LeJlIo103a). buonornyeckue GyHKIIMH YTIEBOIOB.

Jlununer: Tpurnuuepuasl, gochonunuasl, crepousl. ['napodunbHO-TUAPOPOOHBIE CBONCTBA.
buonornueckne ¢ynkumu nununoB. CpaBHEHHE YTIIIEBOAOB, OCJNKOB U JIMMUAOB KaK HCTOYHUKOB
DHEPIHH.

Hyxnennoseie kucinotel: JIHK u PHK. Hykieoruapl — MOHOMEpHl HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pyukiuu JJHK. Crpoenue un pynkunn PHK. Buast PHK. AT®: ctpoenue u pyHKuuu.

[{utonorus — Hayka o kierke. Kinerounas Teopust — npumep B3aUMOACUCTBUS UAeH U (aKTOB B
Hay4YHOM I[TO3HAHUU. MeTOo/1bl U3yUEHUS KIETKH.

Knerka kak wnenoctHas >kxuBasg cuctema. OOmyMe NpU3HAKK KIETOK: 3aMKHYTas HapyKHas
MemOpaHa, monekyinsl JIHK kak renerudeckuii anmapar, cuctemMa cuHTe3a Oeska.

Tumbl  KJIETOK:  JyKapuoTHyeckas M mpokapuoTuueckas. (OcCoOEHHOCTH  CTPOCHHS
npokapuoTuyeckoi kieTku. Kierounass crenka Oaktepuil. CTpoeHHE SYKapHOTHYECKOM KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, UX (QYHKLHUU.
[Tnazmatuueckass MemOpaHa, e¢ cBoWcTBa ©  (QyHKuuu. Llurommazma wu  e€ oOpraHoumbl.
OpnnomemOpannbie opranounsl kietku: JIIC, ammapar [Nombmxu, mmzocoMmsl. IlomyaBToHOMHBIE



OpraHoubl KIETKU: MUTOXOHIPHH, IuIacTuAbl. [IponcxokIeHue MHUTOXOHAPUN M ILIACTHI. Buael
wiactua. HememMOpaHHbIe OpraHOUIBI KJIETKU: pUOOCOMBI, KJICTOYHBIM HEHTpP, HEHTPHOJIN, PECHUYKH,
KIyTUKU. DYHKIIMY OpraHOUI0B KJIETKU. BrirtoueHus.

Anpo — perynsatopHblii neHTp kieTku. CTpoeHue sAnpa: sjepHas 000J04YKa, KapHOoIUla3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, k. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl: «PacrpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXXUBOW NIPUpPOJIe», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B JKUBOM IPUPOJIE.

Tabnuupl u cxemsl: «Ilepruoanueckas TabauIa XUMUYECKHX 3JIEMEHTOBY, «CTpOCHHE MOJIEKYJIbI
BOJbI», «buocuntes Oenka», «CtpoeHue Mosekyisl 6enka», «Ctpoenue pepmenray, «HykienHoBble
kucnotel. JJHK», «Ctpoenue monekynsr AT®O», «CTpoeHre 3yKapuOTHUYECKON KieTkn», «CTpoeHue
KUBOTHOU KJIETKH», «CTpOeHUE pacTUTEIbHOU KIETKH», «CTpOoeHHE NMPOKAPUOTUYECKON KIIETKHY,
«CTpoeHue szpa KIETKW», «Y TIIeBoAb, «JIunuas».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpyAOBaHHE JJsi MPOBEICHHs HaOIIOACHUH,
U3MEpEHUI, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK.

JlabopaTropHbie padoThl.

1. M3yueHue KaTaIMTUYECKOM aKTUBHOCTH (PEPMEHTOB (Ha MpUMeEpe aMUIa3bl WK KaTala3bl).
2. V3y4eHue cTpoeHUs KJIETOK pPacTeHUH, )KMBOTHBIX U OaKTEpUil 0] MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax 1 ux olnucaHue.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WKW MeTabonmu3M. ACCUMUIAIUS (TUIACTUYECKUA OOMEH) M JTUCCUMUJIISAIINS
(sHepreTnyeckuii 0OMeH) — JIB€ CTOPOHBI €IMHOTO Mpolecca MeTadoan3Ma. Posib 3aKOHOB COXpaHeHHs
BEIIIECTB M SHEPIUH B IOHUMAHUU MeTaboI13Ma.

Tunsl oOMeHa BeriecTB: aBTOTpOHBIN U rerepoTpodHbIif. Pons pepmeHTOB B 00MEHE BellecTB
Y TIPEBPAIIEHUN SHEPTHH B KIIETKE.

@®otocunTe3. CBeroBas U TeMmHOBass (¢a3bl  (oTtocuHTe3a. Peaknuu  QgorocuHTE3A.
O¢ddexkTuBHOCTH (oTOCHHTE3a. 3HaueHHe (OTOCHHTE3a A KU3HU Ha 3emie. BiusHue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XeMocHHTe3. XEMOCHHTE3UpYIoIIue OakTepuu. 3HaUeHHE XEMOCHUHTE3a )i KU3HU Ha 3emiIe.

OHepreTuyecknii oOMeH B KieTke. PaciueruieHue BeIecTB, BBIACICHHE M aKKyMYJIHPOBaHHE
SHEPIuu B KJIETKe. DTambl 3HepreTuueckoro oomena. I'miukonus. bpoxxenue u ero Buabl. Kucnopoanoe
OKHCJICHHE, WU KieTouHoe JbixaHue. OxuciaurensHoe (ochopunnupoBanue. IHPeKTUBHOCTH
HHEPreTHYEcKOro oOMeHa.

Peakumu matpuunoro cuntesa. ['enerndeckas ungopmanust u JJHK. Peanusanus renerndeckoit
uHpOpMalUU B KJIeTKe. |'eHeTHYeckrii KoJ U ero CBOMCTBA. TpaHCKPUIILUS — MaTPUYHBII CHHTE3
PHK. Tpancnsuus — OuocuHTe3 Oenka. Otambl TpaHcomsiuu. KomupoBanue amMuHOKHCIOT. Poib
pubdocom B OuocuHTe3€e Oelka.

Hexknerounsle ¢opmel xu3Hu — BUpychl. Mctopus oTkpbiTus BupycoB (/. WM. VBaHOBCKMIA).
OCOOeHHOCTH CTPOEHHS W JKM3HEHHOro IMKJIa BHpycoB. bakrepuodaru. bonesnu pacteHui,
’KUBOTHBIX U 4YEJIOBEKa, BbI3bIBa€Mble BHpycamH. Bupyc mmmyHozeduimura uenoseka (BUY) —
Bo3Oymutens CIIMJla. OOpaTHast TpaHCKpumus, peBepraza u uHTerpasza. [Ipodunaktuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpl 1 cxembl: «Tunel muTaHus», «Metaboauzm», «MUTOXOHIPUSNY, «IHEPTreTUUECKHUMA
oOmeny, «Xnopormnact», «Dotocunres», «Ctpoenne JHK», «CtpoeHne u GpyHKINOHUPOBAHUE TCHAY,



«Cunre3 Oenkay, «l'eHermueckuii koma», «Bupyce», «bakrepuodarn», «CTpoeHue M >KU3HEHHBIN
ki Bupyca CIIN a, 6akrepuodaray, «Pemmukarnus JJHK».

Ob6opynoBanue: Monenu-anmiukanuu «Y nsoenue JJHK u tpanckpunuus», «buocunres 6enkay,
«CtpoeHnue KiIeTku», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounsnii 1MKJI, WIM JKA3HEHHBIH UUKI KieTku. Murepdaza u wmwuros3. Ilpomeccsr,
npotekaomue B wuHTepdaze. Perumkanms — peakums wmarpuuHoro cuHTe3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HabOp — KapuoTull. J{UIIIOMAHBIN U ramionJHbIH XpOMOCOMHBIE HAOOPBI.
Xpomarugsl. LluTonorndyeckre OCHOBBI pa3MHOXKECHHS U NHAUBUAYAIBHOTIO Pa3BUTHS OPTaHU3MOB.

Jenenune kierku — muro3. Cragum Murtosa. IIpouneccsl, mpoucxonsiiye Ha pasHbIX CTaIUsAX
MHUTO3a. bBHOIOrHYecKnii CMBIC MUTO3A.

[Tporpammupyemasi rudesb KJIETKH — aronTo3.

@dopMbl pa3sMHOXKEHHUsT OpPraHU3MOB: Oecriojioe M IojioBoe. Bujsl 0ecronoro pa3MHOXKEHHS:
JICJICHNE HAaJBOE, IIOYKOBAHUWE OJHO- U MHOIOKJIETOYHBIX, CIIOpPOOOPAa30BaHME, BETETaTUBHOE
pa3MHOxeHue. IcKkycCcTBEHHOE KJIOHHPOBAHUE OPraHU3MOB, €0 3HAUEHUE JUISl CEJICKLIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYHUS OT OECroI0ro.

Meiio3. Cranun Meniosa. IIponeccsl, npoucxoasiue Ha cranusax meiosa. [loBenenue xpomocom
B Mero3e. KpoccuHrosep. bruosmornueckuil CMbICII M 3HaYEHHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUS IIOJOBBIX KIETOK y HUBOTHBIX. I[loyioBBIE XKele3bl:
CeMEHHUKH M suyHUKU. OOpa3oBaHHME U pPa3BUTHE IOJIOBBIX KJIETOK — ramer (CHepMaTo30us,
AHLEKIIeTKa) — crepMaTtoreHe3 u oBoreHe3. OcoOEHHOCTH CTPOEHUS SIMLIEKIIETOK U CIIEPMAaTO30UI0B.
OmnogorBopenue. [laprenorenes.

WuauBuayaibHOe pa3BUTHE (OHTOreHe3). DMOpPUOHAIBHOE pa3BUTHE (3MOpHOreHe3). DTarbl
SMOPHOHAILHOTO PAa3BUTUSl Y TMO3BOHOYHBIX JKMBOTHBIX: JApPOOJIEHHE, TacTPyJsALUs, OpTraHOIeHE3.
[ToctomOpuoHaneHOE pa3BUTHE. THIBI MOCTAMOPHOHAIBHOTO pa3BUTHS: MpsAMOE, HENpsiMoe
(munHOYHOE). BnusHMe cpenpl Ha pa3BUTHE OPraHHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3HIBATH
BPOKJIEHHBIE YPOICTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 LIBETKOBOI'O PACTEHMs: CTPOEHUE CEMEHHU, CTaauu
pa3BUTHSL.

JleMoHCTpanum:

Tabmuupl U cxeMbl: «DOpMBI pa3sMHOXKEHHS OPTaHU3MOB», «J[BOWHOE OIJIONOTBOPEHHUE Y
LIBETKOBBIX pacTeHHil», «BererarnBHoe pa3MHOXKEHUE pacTeHMil», «/leneHue kieTku OakTepHii»,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHne xpomocomsl», «Knetounslii muknm», «Pemmukanus JTHK»,
«Mmutosz», «Meios3», «lIpsmoe u Hempsimoe pasBuTHE», «l'aMeTOreHe3 y MIECKONUTAIOIINX U
yesoBeka», «OCHOBHbBIE CTaJIM OHTOT€HE3a».

O6opynoBaHue: MHKPOCKON, MuKponpenaparbl «CrepMaTo30uibl  MIJIEKOIUTAOLIETO»,
«inexnerka miiekonuraroniero», «KapuokuHes B KIETKaX KOpEIIKa JIyKa», MarHUTHas MOJEJb-
anmukanus «Jlenenue knerkny», moaens JJHK, monens meradazHoit XpoMOCOMBI.

JlaGopaTopHbie padoThbI.

1. HaGmroneHne MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTax.
2. Hzyuenue cTpoeHHs MOJOBBIX KJIETOK Ha FOTOBBIX MHUKpOIpenaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Tpenmert u 3amaun renetuku. Mcropus pa3Butus reHeTUKd. Ponb nuronoruu u sMOpHOJIOTHH B
CTaHOBJIEHUHU T'eHEeTUKU. Bkian poccuiickux u 3apyOexHbIX yYEHBIX B pa3BUTHE FeHETHKU. MeTozbl
TeHEeTUKU (TUOPHIOIOTUYECKUH, LHUTOTCHETUYECKUH, MOJIEKYIApHO-TeHeTHUecKkuii). (OCHOBHBIE
TEHETUUYECKNE TIOHATHS. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOIb3yEMasl B CXEMaX CKpEILIMBaHUM.

3aKOHOMEPHOCTH HACJIEJIOBAaHMS MPU3HAKOB, ycTaHOBJIeHHBIe I'. Mennenem. MonoruOpuaHoe
CKpelMBaHHe. 3aKOH eIuHO-00pa3usi TMOpUAOB IEpPBOro MoKoJeHus. lIpaBwio JOMUHHpPOBaHUS.
3aKOH pacIleIUIeHHs IPU3HAKOB. [ nnore3a unctotel ramet. [1oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHHUE.



JlurnbpunHoe  CKpellMBaHME.  3aKOH  HE3aBHCHMOIO  HAclelOBaHMS  IPU3HAKOB.
[luToreHeTHUECKUE OCHOBBI JUTHOPHIHOTO  CKpEIIMBaHUS. AHAJIM3UPYIOLIEe CKpPELIMBAaHUE.
Mcnonp30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS ISl OTIPE/ICTICHUS TEHOTUIIA OCOOH.

CueruieHHOe HaciefoBaHue npu3HakoB. Pabora T. Moprana 1o cuerieHHOMY HacjelO0BaHHIO
reHoB. HapymieHne cueruieHns reHoB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHeTuUecKre KapThl.

I'enetuka nosa. XpOMOCOMHOE OIIpeNeiIeHHE I10J1a. AYTOCOMBI U IIOJOBBIE XPOMOCOMBI.
I'omorameTHbIe U reTeporaMeTHble opranu3Msl. HaciaenoBanue nprus3HaKkoB, CUEIUIEHHBIX C IOJIOM.

W3MeHunBOCTb. Buabl M3MEHUMBOCTH: HEHACIEICTBCHHAs M HacleNCTBEHHas. Poib cpensl B
HEHACJIECTBEHHON  M3MEHUMBOCTH.  XAapaKkTEpUCTHKAa  MOJU(PHKAIMOHHON  M3MEHYMBOCTH.
Bapuauvonsslii psn M BapuauvoHHas Kpuas. Hopma peakuuu npusHaka. KonaudecTBeHHbIE U
Ka4yeCTBEHHbIE IPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHHON U3MEHUYMBOCTH.

HacnencrBeHHas, MM TE€HOTUIIMYECKAs, HW3MEHUMBOCTb. KoMOWMHATHBHAs W3MEHYHMBOCTD.
Meiio3 1 TOJIOBOH MpOIecC — OCHOBA KOMOMHATHBHOM M3MEHUYMBOCTH. MyTallMoHHast ©3MEHUYNBOCTb.
Knaccugukanuss Myranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHbIe. YacToTa M TPUYMHBI MYTAIlH.
Myrtarensnsle (akTopbl. 3aKOH TOMOJIOTMYECKUX PAJOB B HacleACTBeHHOM u3MeHuunBoctu H. U.
Basunosa.

BuesinepHast Haca€1CTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka 4enoBeka. Kapuorun 4yemoBexka. (OCHOBHbIE METOJbl T'€HETUKH YEJIOBEKa:
reHealornYecKuii, OIM3HELOBbIH, IIUTOr€HETUYECKUM, OMOXMMUYECKHUH, MOJIEKYIIPHO-TEHETUYECKHH.
CoBpeMEHHOE OIpe/IeICHNE TE€HOTUIA: ITOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM
gucie ¢ momomipio [II[P-amanmm3a. HacnencrBennple 3a0ojieBaHUs dYeIoBeKa: TEHHBIE OOJE3HU,
00JIe3HN C HACJEACTBEHHOHN MPEeapacloiOKeHHOCTbIO, XPOMOCOMHBIE OoisiesHu. ComaTH4ecKue u
reHepatuBHble MyTanuu. CTBOJNOBBIE KJIeTKH. [IpHHIUIBI 30pOBOro 0Opa3a >KHW3HHU, JAUArHOCTUKH,
NpopWIAKTUKA U JICYEHUS TeHEeTHYecKuX Oosie3Hel. Meauko-reHeTH4eckoe KOHCYJIbTUPOBaHHE.
3HayeHHe MEIUIUHCKOW T'€HETUKU B MPEJOTBpAIlEHMM M JICYUEHUH TIeHETHYECKHX 3a00seBaHui
YyeJloBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuupe! 1 cxembl: «MOHOTHOPHUIHOE CKPELIMBAHUE U €0 [IUTOICHETHYECKasi OCHOBa», «3aKOH
pacIIenyeHus] W €ro IUTOTeHeTHYecKas OCHOBa», «3aKOH YHMCTOTHI ramer», «JlurubpuaHoe
ckpeuuBanue»,  «Llutonoruyeckue  OCHOBBI ~ JUTHOPUAHOTO  CKpeuIuBaHus»,  «Meilo3y,
«B3anMopnelicTBHE ajUIENbHBIX I'€HOB», «l'€HeTHueckne KapThl pacTEHUH, )KMBOTHBIX U YEJIOBEKAY,
«['enernka nonay, «3aKOHOMEPHOCTH HACJIEJOBAHUS, CLIETIJICHHOTO ¢ MoJoM», «KaproTuiel yeaoBeka
U )KMBOTHBIX», «Buabl u3aMeHunBoCTHY», «MoaudukannoHHas H3MEeHYUBOCThY, «HacnenoBanue pesyc-
daxTopa», «I'eHeTHKa rpymnmn KpoBu», «MyTallmoHHasi U3MEHYHBOCTHY.

Ob6opynoBanue:  Mojenu-anmiaukanuu — «MoHoruOpugHoe — ckpemuBanuey, «HemomnHoe
JOMHUHHUpOBaHHE», «JlurnbpuaHoe ckpemuBanue», «llepekpé€cT XpoMOCOM», MHUKPOCKON U
MuKpormnpenapar «/[pozodunay» (Hopma, myTanuu GopMbI KpPbUILEB U OKPACKH Tefa), repoapuii «I'opox
IIOCEBHON».

JlabopaTopHblie padoThl.

1. V3yuenue pe3yapbTaTOB MOHOTMOPHIHOTO M JUTHOPUIHOTO CKpEIIMBaHUS Yy Apo30(uibl Ha
TOTOBBIX MUKpOIIpenapaTax.
2. Wzyuenune Moau(pUKaIMOHHONW N3MEHUYMBOCTH, TIOCTPOEHHE BApHALIMOHHOTO psiaa U
BAapUALIMOHHON KPUBOM.
3. AHanu3 MyTtanuil y 1po30¢Quiibl Ha TOTOBBIX MUKpOIIpenaparax.
IpakTnyeckas padbora. CocTaBJI€HUE U aHATIU3 POJOCIOBHBIX YEIIOBEKA.



Tema 7. Cesekuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka M IpPOLECC. 3apOXACHHUE CEeNeKIUU M nomectukanus. Yuenue H. W.
BaBunoBa 0 IEHTpax TMPOUCXOXKICHUS UM MHOrooOpasusi KyIbTYpHBIX pacteHuil. LleHTpsl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, MOpoJa, ITaMM.

CoBpeMeHHbIE METO/bl celeKIuH. MaccoBblii M HHAMBHUIYAIbHBIM OTOOpPHI B CEJEKLHUH
pacteHnii u XKUBOTHBIX. OIeHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpEHIMBAHWE — WHOPUIMHT.
Uucras nuaug. CKpeluBaHHe YUCTHIX JHUHUE. ['erepo3uc, mnmm rubpuanas cuna. HeponcTBennoe
CKpelBaHue — ayropuauur. OtnanénHas rudpuauzanus 1 e€ ycnexu. MIckyccTBeHHBIN MyTareHes u
IIOJIyYEHUE MOJIUIUIONI0B. JJOCTHIKEHUS CEJIEKIIMA PACTEHUH, 5)KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonorust Kak OTpacib IPOU3BOJACTBA. ['€HHas UWHXKEHepus. OTanbl CO3JaHUS
pexomOuHanTHOM JIHK 1 TpaHcrenHsix opranu3moB. Knetounas nnxenepus. Kinetounsle KyabTyphl.

MuxkpokioHajibHOE pa3MHOKEHHE pacTeHHH. Knonuposanue BBICOKOITPOJYKTUBHBIX

CEJIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTHYeCKHe U 3Tudeckue npodnemsl. MO — renerudecku

MO (PULIPOBAHHbBIE OPTaHU3MBI.

JemoHncTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

TaGnuupl 1 cxembl: KapTa «L{eHTpbl MPOUCXOXKIAEHUS U MHOI000pa3us KyJIbTYPHBIX PAaCTCHUN»,
«Ilopoapl AOMaNIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuil», «OTaanéHHas rudpuau3anus»,
«Pabotel akagemuka M. @. MBanosay, «I[lomumionaus», «OO0bEKTH OMOTEXHOJIOTHNY, «KieTouHbIe
KYJIBTYpPBI M KJIOHUpOBaHue», «KOoHCTpynpoBaHHe U IEPEHOC I€HOB, XPOMOCOM.

Ob6opynoBaHue: MyJISDKU IUI0J0B U KOPHETIJIONOB JUKUX (POPM U KYJIBTYPHBIX COPTOB PACTEHHUH,
repOapuii «CelbCKOX03HCTBEHHBIE PACTECHHSI.

JlabopaTopHble 1 NpakTHYeCKue padoThl.

1. Okckypeuss «OCHOBHBIE METOJBI M JIOCTHXKEHUS CEJEKIMM pAaCTeHUH M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIMIO, IUIEMEHHYIO0 (epMy, COPTOUCHBITATENbHBIM YYacTOK, B TEIUIMYHOE
XO035IMCTBO, 1Ta00PaTOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBosOIMOHHASA OHOJIOTHS.

[TpennochUIKu BOZHUKHOBEHUS BOJIIOLMOHHON TEOPHH. DBOJIIOLIMOHHAS TEOpUS U €€ MECTO B
6uonoruu. BiusiHue 3BOTIOIMOHHON TEOPUU Ha Pa3BUTHE OMOJIOTUU U APYTUX HAYK.

CuzerenbcTBa 3BoJOLMU. [laneoHToNOrMYECKHE: MOCIEI0BATEIbHOCTh MOSIBICHUST BUIOB B
MaJICOHTOJIOTUYECKON JIETONUCH, Nepexo/iHble (opMbl. buoreorpaduueckue: cX0ACTBO U pasiauune
¢bayH 1 pa0p MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJCTBA M Ppa3IMyusi SMOPHOHOB pA3HBIX BHJOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAIIOTUYHBIE, PYJUMEHTApHbBIE OpPTraHbl, aTaBU3MBbI.
MonekynsapHO-OMOXUMUYECKHE:  CXOJICTBO  MEXaHM3MOB  HACJIEACTBEHHOCTM U  OCHOBHBIX
MeTa0O0JIMYECKUX MyTel y BCEX OpraHU3MOB.

OpomtonmonHas teopust Y. JlapeuHa. IIpennocsuiku BOZHUKHOBEHHUS JapBUHHU3MA. J[BoKylne
CWJIBI HBOJIIOIIMU BUAOB 1O JlapBUHY (M30BITOUHOE PAa3MHOXKEHHE MPU OrPAaHUYEHHOCTH DPECYpPCOB,
Heomnpenen€éHHas N3MEHIHMBOCTh, 00pPH0a 3a CYIIECTBOBAHHE, €CTECTBEHHBIA OTOOD).

Cunrernueckas teopus 3Bosmonuu (CTO) u e€ 0ocCHOBHBIE NTOJIOKEHNUS.

MuxkposBomtonus. [lonynsanus kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxymue cuiibl ((QakTopbl) SBOMIONUM BUIOB B MpHpoae. MyTalMOHHBIA Mpolecc u
KOMOMHATHUBHAS U3MEHUMBOCTb. [loMyIsIIMOHHbIE BOIHBI U Ipeiid reHoB. M3omsauus u Murpamus.

EcrecTBenHbIi 0TOOp — Hanpasisouuil Gpakrop 3Bomronuu. @opMbl €CTECTBEHHOTO 0TOOPA.

[TprcnocoOIeHHOCTh OPraHU3MOB KakK pPe3ysbTaT 3BOMIOUMU. [Ipumepsl mpucrocoOIeHun y
OpraHu3MoB. ApoMop(03bl U HIHO-aJalTALUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHbIE (QOpPMBI  BUIA000PA30BAHUS:
reorpagpuueckoe, IKOJIOTrHUECKOE.



MakposBomoniuss.  DOpMbl  3BOJMIOLMU:  (QUIETHYECKas, JUBEPreHTHas, KOHBEpreHTHas,
napauiensHas. HeoGpatumMocTs 3BoONNH.

ITpoucxoxaeHne OT HeCHeNMaTM3UpPOBAHHBIX NpeakoB. lIporpeccupyronas cnenuann3anus.
AgnanTuBHas paguanus.

JdemoHcTpaumMu:

[Toprpetsr: K. Jlunneit, K. b. Jlamapk, Y. {apBun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,
@®. Mrosuiep, A. H. Cesep1ios.

TabGmuupl u cxembl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emiie», «3apOoAblIlU MO3BOHOYHBIX
XKHUBOTHBIX», «ApxeonTepukc», «DopMbl OOprObI 3a cCyliecTBOBaHUE», «EcTecTBEHHBI 0TOOpY,
«MHoroo0Opa3ue COpTOB pacTteHuil», «MHoOroobpasue TMOpoa JKUBOTHBIX», «llomymsumy,
«MyTanMoHHas W3MEHYMBOCTHY», «Apomopdosb», «Mamoamanranum», «OOmas aereHepanusy,
«/IBmxymue cuisl 3Boronun», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay», «bopb0a 3a
cyuiectBoBaHue», «lIpucnocoGneHHOCTs oOpranusmMoBy», «leorpaduyeckoe BUA000pa3OBaHUEY,
«OKO0JIOTHYECKOE BU1000pa30BaHUE.

OO6opynoBaHue: KOJUIEKIMS HACEKOMBIX C pa3jIMUHbIMM THUIIAMU OKpPAaCKH, Ha0Op IUIOAOB U
ceMsiH, koJulekuus «IIpumMepbl 3alUTHBIX NPUCIOCOOJIEHUH y KHUBOTHBIX», MoOjedb «OCHOBHBIE
HaIlpaBJICHUs 3BOIOLUNY, 00bEMHAs MOoeb «CTpOeHHE FOJIOBHOTO MO3Ta IIO3BOHOUYHBIX).

buoreorpadudeckas kapta Mupa, KOJIEKIHs «POpMbl COXPAHHOCTH MCKOTIAEMBIX KHBOTHBIX H
pacreHui», wmonens ammmukanus «llepekpéct Xxpomocom», BiaxHbIE Ipenaparsl «Pa3Buthe
HacekoMoro», «Pa3ButHe mArymku», Mmukpomnpenapar «Jpo3oduna» (Hopma, MyTauuu (QOpMbI
KPBLIbEB U OKPACKH TEJa).

JlabopaTropHbie padoThl.

1. CpaBHeHue BUI0B 110 MOP(POJOTHYECKOMY KPUTEPHUIO.
2. OnucaHue NpUCIIOCOOIIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapakTepa.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KM3HU HA 3emJie.

JloHay4HBIE IPEICTABICHUS O 3apPOXKIACHNN KU3HUA. HaydHble TMIIOTE3bI BOSHUKHOBEHUS KU3HU
Ha 3emie: abuoreHe3 W mMaHcrepMus. XUMHUYECKas HBOJIOLNA. AOMOT€HHbI CHHTE3 OpraHM4eCKHX
BEUIECTB W3 HEOPraHMYECKUX. OKCHEPUMEHTAIbHOE TMOATBEPKACHUE XHMHUYECKOW HBOJIIOLNH.
HauanbHble sTanel 6uonorndeckoil spomtonuu. I'nnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE IpOTOKIETKH. [lepBple kieTkm u ux »3Boarouusd. PopmupoBaHue
OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButue xxu3HU Ha 3emiie 1o 3pam u nepuoaam. Karapxei. Apxeickas U mpoTepo30icKast dphl.
[Taneozoiickass spa u e€ mepuoabl: KEeMOPUICKHUI, OPIOBUKCKHHA, CUITYPUICKUHN, JEBOHCKHIA,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3o30iickast spa 1 €€ Mepruoibl: TPHACOBBIN, FOPCKHI, METOBOM.

Kaiino3zolickas 3pa 1 €€ nepuo/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KiuMaTa M TIeoJIOTHYECKUX IpoueccoB. (OCHOBHBIE 3Tallbl IBOJIIOLMH
pPacTUTENBHOTO U KMBOTHOTO MHpa. ApoMop¢03bl y pacTeHUil U KUBOTHBIX. [losiBieHue, pacuBeT u
BbIMHpPaHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOrO0 MHUpa Kak OTpaxeHue HBOMOUUU. OCHOBHBIE CHCTEMATHYECKHE
TpYIIbl OPraHU3MOB.

OBoronus 4enoBeka. AHTPOIOJIOIHs Kak Hayka. Pa3BuTHe mpeacTaBileHU O MPOUCXOKAECHNUN
yenoBeka. Mertoabpl u3yueHus aHTpomnoreHe3a. CXOJCTBa M pa3iMyusl 4YelOBEKa M JKUBOTHBIX.
CuctemMaTH4eCKO€ MOJI0KEHHUE YEI0BEKA.

JBmwxymme cuisl (pakTopsl) aHTporioreHe3a. HacnencTBeHHass H3MEHUMBOCTh M €CTECTBEHHBIH
ot6op. OO1IEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYIUH TPY/Aa, MBIIIJICHUE, PEYb.

OcHOBHBIE CTaUU U BETBU 3BOJIOLNHU YEIOBEKA: aBcTpanonuTeku, Yemosek ymensiid, Yenosek
npsAMoxosmuid, YemoBek HeaHIepTanbCckuid, YenoBek pa3zyMHblid. Haxoaku MCKOMaeMbIX OCTaTKOB,
BpeMs CyIIECTBOBaHHMsI, 00JIaCTh pacpOCTpaHeHHs], 00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.



YenoBeueckne pacbl. OCHOBHBIE OOJBIIHE pAchl: €BpOINEOWHAs (€BpasHiicKas), HErpo-
aBCTpaJIOUIHAs (3xBaTopuanbHast), MOHTI'OJIOUIHAs (a3maTcko-aMepHKaHCKas). Yeprsl
NpUCIIOCOOJICHHOCTH TPEACTABUTENCH YEIIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHUS. ETMHCTBO
yenoBevyeckux pac. Kputuka pacuszma.

JdemoHcTpaumMu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Muinep, I'. FOpu, Y. /lapBuHn.

Tabmuer U cxeMbl: «Bo3nukHOBeHWe CONHEYHON cHCTeMbl», «Pa3BUTHE OpraHUYecKOro
mupa», «PacTutenpHas kietkay, «KupoTHas kinetka», «lIpokapuornueckas kietkay», «CoBpeMeHHas
CHUCTEMa OpraHuyeckoro wmupa», «CpaBHEHHE aHATOMHYECKHUX YEepT CTPOCHHUS YeJoBeKa U
4eJI0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJIOTUYECKUX HAXOJOK IPEIKOB
COBPEMEHHOTO YEJIOBEKa», «J[peBHenmme oan», «pesaue noan», «llepBbie COBPEMEHHBIE JTIOANY,
«YenoBedeckue pachi».

O6opynoBanue:  Mmynsku — «lIpoucxoxaenue  denoBeka»  (OIOCTBI  aBCTpaJIONHTEKA,
IUTEKAaHTPOIla, HEaHAepTalblla, KPOMAaHbOHIA), CJIENKH WIM H300pak€HUsT KaMEHHBIX OpyIuil
MEPBOOBITHOTO 4eNOBeKa (KaMHHU-YONIEphl, pyOuia, ckpebia), TeoXpoHOoJoruveckas TabmuIa,
KoJuteKus «DopMbl COXPaHHOCTH UCKOMIAEMBIX )KMBOTHBIX U PACTCHHI.

IIpakTuyeckas paGora. l3ydeHHe UCKOMAeMbIX OCTATKOB pPACTEHUH U IKUBOTHBIX B
KOJUIEKLIUSAX.

OKcKypeusi «OBOJIIOLMSA OpPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIH WM
KpaeBeauecKuil My3eil).

Tema 3. Oprann3msl 4 OKPY:KaKOIAS cpeaa.

DKojorusi Kak Hayka. 3aJladyd U pas3zielibl SKOJIOrHHU. MeTobl 3KOJOTMYECKUX HCCIIEJOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3€MHO-BO3/1yIlIHAs, MOYBEHHAs,
BHYTPHUOPraHU3MEHHAsI.

Okonornyeckne Qaxktopbl. Kiaccupukanus sKoJorMueckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTpOIOreHHbIe. J[elicTBHE IKOJIOTUYECKUX (PAaKTOPOB HA OpPraHU3MBI.

AOuoTtudeckue (GakTopsl: CBET, TemMIeparypa, BiaxHocTb. Doroneproausm. IIpucnocobienus
OpPraHU3MOB K JIEHCTBHIO aOMOTHYECKUX (haKTOpPOB. bruojgornueckue puTMsl.

buotnueckue ¢akropbl. Buabl OMOTHYECKUX B3aWMOJEUCTBUN: KOHKYPEHIIHS, XUITHHYECTBO,
cumM6Omno3 u ero ¢opmel. [lapazutusm, kKoomepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCaNu3M, HEUTpaiu3M. 3HAYeHHE OHOTHYECKUX B3aUMOJCUCTBUN IS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEPUCTUKH  monyiasauuu. OCHOBHBIE — IIOKa3aTeNnd  MOMYJISALUU:
YHUCIIEHHOCTb, MJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, MMPUPOCT, MUrpanus. /[uHamuka 4iCIeHHOCTH
MOMYJISILIMY U €€ PeryJsiusl.

JdemoHcTpaumuu:

[Toptpertsr: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmunel u cxembl: kapra «[Ipupoansie 30HbI 3emnn», «Cpeabl OOMTaHHS OPraHU3MOBY,
«Dotoneproguzmy», «llonmynsmun», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTU MOMYJISIUN WH(DY30pUu-
Tydenbkny, «[luiessie nemnmy.

JlabopaTopHblie padoThI:

1. Mopdonoruueckne 0COOEHHOCTH pacTEHUI U3 Pa3HBIX MECT OOUTAHUSI.
2. BrnmsHEe cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEyca.

IIpakTyeckas padora. [Toncy€r NIOTHOCTH MOMYJIALMI pa3HBIX BUJIOB PACTEHUM.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo0miecTBO opraHu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUIOBasi, TPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbi-nomuaanTel. CBsi3u B OMOIIEHO3E.

Dkonorudeckue cucreMbl (dKocuctembl). [loHsiTHe 00 »dKocucreMe ©  OHMOTEOICHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: IMPOAYLEHThI, KOHCYMEHTHI, penyleHTsl. Kpyrosopor



BEIIIECTB U MOTOK 3HEPruM B sKocucTeme. Tpoduueckue (MHILEBbIE) YPOBHHU dKOcHCTeMbl. [IuieBsie
nenu M cetd. OCHOBHBIE TII0OKa3aTeNd SKOCHCTEMBI: Ouomacca, NPOAYKIHA. DKOJOTHYECKUE
OUPaMUAbl:  MPOAYKLIMH, YUCIEHHOCTH, Ouomacchl. CBOWCTBAa 3KOCHUCTEM: YCTOMYMBOCTb,
camoperyssiuus, pazsurue. Cykueccus.

[TpupoaHble 3KOCUCTEMBL. ODKOCHUCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOTIOT€HHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTembl. buonorndyeckoe wu
XO035ICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak Qaxkrop ycrolunBocTH 3KocucreM. CoxpaHeHue OHOJOIMYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panunpl, coctaB u cTpykrypa o6uocdepsl. Kupoe
BemecTBO M ero ¢yHkuuu. OcodeHHOCTH OMocdephl Kak TIIOOATbHONW AKOCHUCTEMBbI. JIMHaMU4eckoe
paBHOBecHe U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotbl BemectB MU OHMOr€OXMMHUYECKHE LMKJIBI 3JIEMEHTOB (yrjiepoja, asoTa).
3oHanbHOCTH OHMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Omocdepe 3emunu. AHTPONOTEHHbIE U3MeHeHUusi B Ouocdepe. [nmodanpHbIe
9KOJIOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHHe MPUPOABI W dYenmoBedecTBa. CoxpaHeHue OHMOpa3HOOOpa3uWs Kak OCHOBA
ycroitunBocTd Onocdeprl. OCHOBA palMOHANIBHOTO YIPABICHUS NPUPOAHBIMH pECypcaMH M HX
ucnosb3oBaHue. JlocTHKeHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdeMoHcTpanum:

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

Tabmuubr u cxemsl: «llumeBsie menm», «buoneHo3: coctaB U CTpyKTypay, «lIpupomHsie
coobuiectBay, «Llenn nuranusy, «Kkojgoruueckas nupamuaay, «buocdepa u yenosek», « Ikocucrema
HIMPOKOJIMCTBEHHOTO Jieca», «IKOCHUCTeMa XBOMHOro jeca», «bHoneHo3 BogoéMay, «ATpOLEHO3Y,
«[IpuMepHbBIE aHTPONOTI€HHbIE BO3ACUCTBUS Ha NpUpOAY», «BaxxHellne MCTOYHHUKM 3arps3HEHUs
BO3[lyXxa U TpYHTOBBIX BOA», «llouBa — BaxHeilmas cocraBistomas Ouocheprr», «DaKTOpbI
nerpaganuu nousy, «llapHukoBsiii apdexTy, «DakTopsl paguoaKTUBHOTO 3arpsa3HEHHs] Orochepb»,
«O6mas crpykrypa Ouochepsl», «Pacnpoctpanenne xu3HH B Ouocdepe», «O30HOBBII 3KpaH
6uochepr», «Kpyrosopor yrieposaa B 6uochepe», «kKpyroBopot azora B Ipupoze».

Ob6opynoBanue: Mozenb-aniuukanus «TunuuHele OMOLIEHO3bI», repOapuil «PacTuTenbHbIE
coob1ecTBay, komiekuuu «buoieno3y», «Bpennreny BaKHEHIINX CEIbCKOXO3SIMCTBEHHBIX KYIbTYpPY,
repO6apuy M KOJUIEKIIMU PACTEHUH U KUBOTHBIX, IPUHAUIEkKAIME K Pa3HBIM HKOJIOTHYECKUM IpyIam
onHoro Buaa, Kpacuas kaura Poccuiickoit denepanyu, n300pa’keHUs OXpaHIEMbIX BUIOB pacTEHHUH 1
KHBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBnuBalTca TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
o0Oy4arolmuMucsl MporpamMM CpelHero oOmiero o0pa3oBaHUS: JMYHOCTHBIM, METANpeAMETHBIM H
IIPEIMETHBIM.
JIMYHOCTHBIE PE3VIJIBTATHI

B cTpykType JHMYHOCTHBIX pE3yJbTaTOB OCBOCHHS TipeaMera «buosiorus» BbIIEIEHBI
CJIEMYIOIINE COCTABIISIFOIINE: OCO3HAHUE 00YUYAIOMUMHUCS POCCUMCKOMN TPaskIaHCKOW MICHTUIHOCTH —
TOTOBHOCTU K CaMOpPa3BHUTHIO, CAMOCTOATCIIBHOCTU W CaAMOOIIPCACIICHUIO, HAJIMYUC MOTHBALIUHU K
00y4eHHIO OMOJIOTHH, LIEIICHANPABICHHOE Pa3BUTHE BHYTPECHHHUX YOESKICHMH JMYHOCTH HA OCHOBE
KITIOYEBBIX [[EHHOCTEH M UCTOPUYECKHX TPAIUIUI pa3BUTHS OMOJIOTHMYECKOTrO 3HAHHWA, TOTOBHOCTh U
CIIOCOOHOCTh O0OYYaIOIUXCSI PYKOBOJCTBOBATHCS B CBOEH NEATENBHOCTH II€HHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMM, NPUCYHIMMHU CHUCTEME OHOJIOTHUECKOro o00pa3oBaHUs, HAJIMYUE SKOJIOTUYECKOTO
MMpaBOCO3HaHUA, CIIOCOOHOCTH CTaBUTH eI U CTPOUTD ) KU3HCHHBIC I1JIAHbI.



JInuHOCTHBIE pe3y/bTaThl OCBOCHUS MpeaMeTa «bruonorus» AOCTUTaIOTCS B €IUHCTBE Y4eOHOI
M BOCHUTATEIIbHOW  JEATEIbHOCTH B  COOTBETCTBHM €  TPAAWLUOHHBIMU  POCCUUCKUMH
COIIMOKYJIbTYPHBIMH, HCTOPUUYECKUMHU M JIYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, MPUHSATHIMU B
oOmiecTBe MpaBWJIaMd M HOPMaMu TMOBEACHHUS U CIOCOOCTBYIOT IIpolleccaM CaMOIIO3HaHMS,
CaMOBOCIIUTAaHUS M CaMOpA3BUTHUSA, pPa3BUTUS BHYTPEHHEH IO3ULMM JIMYHOCTH, HATPUOTU3MA,
YBAKEHUSI K 3aKOHY U IPABOMNOPSAKY, YEJIOBEKY Tpylda W CTAapLIEMy IOKOJEHHIO, B3aMMHOIO
YBaKCHHSI, OCPEKHOTO0 OTHOUICHHS K KyJIbTypPHOMY HACICAUIO M TPAJAWIMSIM MHOTOHAIIMOHAIHLHOTO
Hapopa Poccuiickoit @enepanun, NpUpoje U OKPYyKarolen cpee.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS y4yeOHOro mnpeamera «buonoOrus» MOMKHBI OTpaXkaTb
TOTOBHOCTh W CIIOCOOHOCTH OOYyYarolmuXcsi PYKOBOACTBOBAThCS CHOPMUPOBAHHON BHYTPECHHEH
NO3ULKEH JTUYHOCTH, CUCTEMOH LEHHOCTHBIX OpPHEHTALWH, MO3UTUBHBIX BHYTPEHHHX YOCKICHHUH,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCUHMCKOrO OOIIECTBA, PAaCUIMpPEHUE >KU3HEHHOTO
ONBITa U ONBITA AEATEIBHOCTH B IPOLECCE pealu3alii OCHOBHBIX HAIpPAaBICHUM BOCHUTATEIbHOU
JIEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

I'paxaaHcKoOro BOCHMTAHMS:

e  c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMU OOYYAIOIIErocss KaK aKTUBHOTO M OTBETCTBEHHOTO
YIEeHa POCCUIICKOro 00I1IecTBa;

®  OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHHE 3aKOHA U TIPABOTIOPSIKA;

® TOTOBHOCTh K COBMECTHOH TBOpPYECKOW MESATENBHOCTH MPHU CO3JaHUU Y4YEOHBIX IPOEKTOB,
pelIeHnH y4eOHBIX U MO3HABATEIIBHBIX 33124, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMECHTOB;

®  CIOCOOHOCTH OIPEAENSITh COOCTBEHHYIO MO3UIIMIO 1O OTHOIIEHUIO K SIBJICHHSM COBPEMEHHOMU
JKH3HH U OOBSICHSTH €é;

® YMCHHE YYUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHMBHOTO B3aMMOJICHCTBUS
JOJIeN € pa3HBIMU YOeXKICHUSIMU, KYIbTYPHBIMHU IIEHHOCTSIMU U COLIMAJIBHBIM TIOJIOKEHUEM;

® TOTOBHOCTH K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBHITTOJTHEHUS yUeOHBIX, TO3HABATEIbHBIX
U HCCIENOBAaTEIbCKUX 3aJa4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHUIO ONIOHEHTOB IIpHU
00CYXJIEHUH CIIOPHBIX BOMPOCOB OMOJIOTMUYECKOTO COCPKAHUS;

® TOTOBHOCTb K TYMAHUTAapHOM U BOJIOHTEPCKOU JIEATEIBHOCTH;

IlaTproTHYeCcKOro BOCIMTAHMS:

e  cPOpMHUPOBAHHOCTh POCCUICKON TpaKTAHCKOW WACHTUYHOCTH, MATPHUOTU3MA, YBAXKEHUS K
CBOEMY HapoJAy, 4yBCTBA OTBETCTBEHHOCTH Iiepel PoauHON, ropAocTH 3a CBOW Kpail, CBOO
Ponuny, cBO# SI3BIK U KYJIBTYPY, MPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapoaa Poccuu;

® [ICHHOCTHOE OTHOLICHUE K NPUPOJHOMY HACIEIHUI0 W NaMATHUKAM MPUPOJIBI, TOCTHKECHUSAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IIE;

®  CrOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMCKHX YYEHBIX B CTAaHOBIIEHHE U pa3BUTHE OHOJIOTHH,
MOHUMAHWS 3HAYCHUs] OWOJIOTMM B TO3HAHWUM 3aKOHOB TIPUPOABI, B JKU3HU YEIIOBEKa H
COBPEMEHHOT'0 00IIeCTBa;

e  ujeitHas yOSKIEHHOCTh, TOTOBHOCTH K CIIY)KEHHUIO U 3aruTe OTedecTBa, OTBETCTBEHHOCTD 32 €T0
cyas0y;

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
®  OCO3HAHUE JYXOBHBIX LIEHHOCTENW POCCUUCKOTO HAPOA;

e  chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEJEHUS; CIIOCOOHOCTh OIICHUBATh
CUTYyallMI0O UM TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

®  OCO3HAHHE JMYHOTO BKIIAJA B IOCTPOCHHUE YCTOMYHBOTO Oy IYILErO;

®  OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTENSAM, CO3JIAHUI0 CEMbUM HA OCHOBE OCO3HAHHOIO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUU € TpaAuLIUsIMU HapoaoB Poccuu;



JcTeTn4ecKoro BOCIUTAHMA:
ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAas OSCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHU;
MMOHUMAaHHE YMOITMOHAIILHOT'O BO3JICUCTBUS KUBOM MPUPOJIBI U €€ IICHHOCTH;
TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHHE IMPOSBIATH KayecTBa
TBOPYECKOH JIMUHOCTH;

DuU3U4YecKOro BOCNHUTAHUA, (POPMHPOBAHHUA KYJbTYPbl 3A0POBbSI H SMOIMOHAJIBLHOIO

Os1aronosyqusi:

NOHMMAaHWE M pealu3alus 3I0pOBOro M 0Oe3omacHoro obpaza XH3HH (3A0pPOBOE MNUTAHUE,
COOJIIO/ICHNE TUTMEHHYECKUX IMPAaBUI M HOPM, COAITaHCHUPOBAHHBIM PEXHUM 3aHATHH U OTIbIXA,
perynspHas (Qu3nyeckas aKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DPU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;
MOHMMAaHHUE LEHHOCTU MPaBWJI WHAMBUAYAIBHOTO M KOJJIEKTUBHOTO 0O€30MacHOrO IMOBEACHUS B
CUTYaIUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;
OCO3HAHME TIOCIEACTBUM M HENPHUSITHS BpPEOHBIX MPUBbIUEK (YIOTpeOJICHHs] alKoOroJs,
HapKOTHUKOB, KYpEHHUs);
TpynoBoro BocnuTaHusi:
TOTOBHOCTH K TPYZly, OCO3HAaHHE IEHHOCTH MacTepCTBa, TPYIOI00HE;
FOTOBHOCTh K AKTHBHON JI€ATEIHHOCTU TEXHOJOTMYECKOW M COIMAIBHON HAaNpaBICHHOCTH,
CIOCOOHOCTh HHUITUMPOBATH, TNIAHKPOBATH M CAMOCTOSTEIHHO BBHIIOJIHSITH TaKYIO JACSITEIbHOCTD;
UHTEpEC K pasnuyHbiM cdepaMm npodecCHOHATbHONW JEATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIHN BEIOOp OyaymIei mpodeccruu U peann30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;
TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUHU BCEH )KHU3HH;
IKOJOTMY€eCKOr0 BOCIUTAHUSA:
HKOJIOTHYECKH IIEIeCO00pa3HOe OTHOIICHNUE K MPHUPOJIE KaK MCTOYHHUKY KU3HU Ha 3emiie, OCHOBE
€€ CyIIECTBOBaHMUS,
MOBBIIIIEHUE YPOBHS SKOJIOTHYECKON KYIBTYpPhI: IPUOOPETEHUE OIBITA TIAHUPOBAHUS ITOCTYIIKOB
U OLIEHKH MX BO3MOJKHBIX MOCIIEACTBUH JIJIs1 OKPYKAIOLIEH Cpeibl;
OCO3HAHHE TTI00AIBHOTO XapaKTepa KOJIOTHYECKHIX MPoOIeM U IyTel UX PEelIeHHUS;
CIOCOOHOCTh MCHOJB30BaTh MpuoOpeTaeMble NMPHU HM3YYEHWH OHMOJIOTUW 3HAHUS U yMEHUS TpU
pemeHnu mpo0IeM, CBA3aHHBIX C PAMOHAIBHBIM MPUPOAOIOIH30BaHNEM (COOTIOACHNE TTPABUIT
NOBEJICHUsS B NPUPOJE, HANPABICHHBIX HA COXPAaHEHHE PaBHOBECHS B HJKOCHCTEMAax, OXpaHy
BUJIOB, 3KOCUCTEM, Ouochepsl);
aKTUBHOE HEMNpPUATHE ACUCTBUI, MPUHOCAIIMX Bpel OKpPY)KaIoLIeH MpUPOAHOHN cpene, yMeHHe
MIPOTHO3UPOBATh HEOIArOMPHUATHBIE YKOJIOTUYECKHUE TTOCIEACTBUS MPEANPHHUMACMBIX JICHCTBHIA
U TIPEIOTBPAIATh UX;
HAJIMYME Pa3BUTOTO  HKOJIOTUYECKOTO  MBIIUICHHS, OKOJOTHYECKOW KYIBTYpBL,  OTBITA
NEeSITETPHOCTH ~ DKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHs PYKOBOJCTBOBAaThCSI HMH B
MO3HABATENbHOM, KOMMYHHKAaTHMBHOM M COIMAJIbHOM MPAKTUKE, TOTOBHOCTH K YYacTUIO B
NPAaKTUYECKOH JIeATENFHOCTH SKOJIOTHYECKON HallPaBICHHOCTH;
LlenHOCTH HAYYHOTO MO3HAHUS:
c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHUSA
HayKd W OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha JUAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;
COBEpIICHCTBOBAHUE S3BIKOBOM M UUTATENbCKOM KYJIBTYPHI KaK CPECTBA B3aUMOACHCTBHS MEXKIY
JIIOJIbMU U TTIO3HAHUS MUPA;
MOHUMaHue crenuPukd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ ponud B (HOPMHUPOBAHHUH
PaLMOHATIBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUH IIEJIOCTHOTO IMPEJICTaBICHUS 00 OKpYy’Kalollem



MHUpEe Kak O €AMHCTBE MpPHPOJbI, YEIOBEKa U OOLIECTBa, B TO3HAHUM IPUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPOOIEM COXPAaHEHHs IPUPOTHOTO PABHOBECHS;

e  y0exXIEHHOCTh B 3HAUMMOCTU OMOJIOTMHU Ui COBPEMEHHOM LMBHIIM3ALMU: 00€CIeueHHs] HOBOTO
YPOBHSI Pa3BUTHSI MEIHUIIMHBI, CO3[JaHUE TEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX peIIaTh
pecypcHble TpOOJIEMBI Pa3BUTHS UEJIOBEYECTBA, IOMCKA IyTeH BBIXOJA W3 TJI00AIBHBIX
9KOJIOTMYECKUX Mpo0sieM U olecreyeHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PallMOHAILHOMY
UCIIOJIb30BAaHUIO PUPOIHBIX PECYPCOB M (YOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HU;

®  3aUHTEPECOBAHHOCTh B IIOJIyYEHUM OWOJIOTMYECKUX 3HAHMHW B IENAX IOBBILEHUS OOLIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTaBHOM dYacTu (PYHKIIMOHAIBHOU
IpaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi pu U3y4eHUH ONOJIOTHH;

® [IOHMMaHHE CYLIHOCTH METOJIOB IT03HAHMSI, UCIIOJIb3yEMBbIX B €CTECTBEHHbBIX HayKaxX, CIOCOOHOCTH
UCIIOJIB30BaTh MOJyYaeMble 3HAHUS Ul aHalM3a U OOBSCHEHUS SBICHUN OKPYXKAIOIIETO MUpa U
IPOUCXOJAIIMX B HEM HM3MEHEHMH, YMEHHE JelaTh OOOCHOBAHHBIE 3aKJIIOUYEHUS Ha OCHOBE
Hay4HbIX ()aKTOB U UMEIOIIUXCS JaHHBIX C LEJIBIO IOJIY4YEHUs JOCTOBEPHBIX BBIBOJIOB;

e  CHOCOOHOCTh CaMOCTOSITEIBHO MCIIOJB30BaTh OMOJIOTMYECKHUE 3HAHMS AJIS pelleHHsl MpobieM B
pEAIbHBIX >KM3HEHHBIX CUTYallUsX; OCO3HAHUE LIEHHOCTH HAy4YHOW JAEATEIbHOCTH, T'OTOBHOCTb
OCYILIECTBJISITh MPOEKTHYIO M HCCIEAO0BATEIbCKYIO JESTENbHOCTh MHAMBHIYAJIbHO U B TPYIIIE;
TFOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY 0Opa30BaHUIO U CaMOOOpPa30BaHMIO, K AKTUBHOMY
HOJIYYEHUIO HOBBIX 3HAHUM 110 OMOJIOIUU B COOTBETCTBUHU C KU3HEHHBIMH MTOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3VJIbTATDI
MeranpeameTHele pe3yibTaThl OCBOCHMsS y4yeOHOro mnpenmera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (QOPMHUPOBAHMS  MHPOBO33PEHUS  OOYYAIOUIMXCS  MEXIUCIHUILUTUHAPHBIC

(MeXnpeaMeTHble) OOLIeHaAYYHbIE MOHSTHSI, OTPa)KarolIUe LIEJOCTHOCTh HAYYHOM KapTHUHBI MUpa U

cneuu(uKy METOJOB MO3HAHUS, HCIHOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, 3HEPrus,

SBJICHHE, MPOLECC, CUCTeMa, HaY4HbIH (akT, NPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs,

UCCIIeIOBaHNe, HAOJIOJIEHue, W3MEpPEHUE, SKCIEPUMEHT M JpYIrux), YHHUBEpcajbHble Yy4ueOHbIE

neiicTBus (IO3HaBaTeNbHbIE, KOMMYHUKATUBHBIE, PETYJISATUBHBIE), oOecreunBaronme GopMUpoBaHe

(YHKLIMOHAIBHONH TPaAMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOYy4YarolIMXCs, CIIOCOOHOCTb

00yYaroIuxcsl UCIHOJIb30BATh OCBOECHHBIE MEXIMCLUUIUIMHAPHBIE, MHMPOBO33pEHUECKHE 3HAHUSA U

YHHUBEpCalbHbIE yueOHbIE IEUCTBUS B TO3HABATEIBHON U COLUATIBHON MPAKTHKE.

MertanpeamMeTHble pe3yiabTaThl OCBOEHHUS MPOTrpaMMbl CPEHET0 00IIero 00pa3oBaHuUs JOJKHBI

OTpaXkaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH ACeHCTBUIMHU:
Ba3oBble jlornyeckue AeicTBUA:

®  CaMOCTOATENIBHO  (OpPMYJIUpOBaTh M  aKTyaJllu3UpoBaTh NpobieMy, paccMmarpuBaTth €€
BCECTOPOHHE;

®  HCNOJNb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTMUECKOIO MBIIUICHUS (aHallM3a, CUHTE3a,
CpaBHEHHUA, KiIacCUPUKAIHMKH, OO0O0OIIEHHUs), PACKPHIBATH CMBICI OHOJIOTHYECKUX TOHSITHHA
(BBLAETATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATD CBS3U C IPYTUMHU MOHATUSIMH);

e  OmpenessaTh LU IeATENIbHOCTH, 3a7aBasi IapaMeTpbl U KPUTEPUH HX JOCTUKEHHS, COOTHOCUTh
PE3yJIBTaThl AEATENBHOCTH C IOCTABICHHBIMU LENSMU;

®  HCIMOJb30BaTh OMOJIOTUYECKUE MOHATHUS JJIs1 OOBSCHEHUS (PaKTOB U SBJICHUH KUBON IPUPO/IBI;

® CTPOUTH JIOTUYECKHE paCCyKIeHUs (MHAYKTHUBHbBIE, JE€TyKTHUBHBIC, IO AaHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W HPOTHBOPEYHSI B pacCMaTPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH BHIBOABI U
3aKJIF0YEHHS;

® [PUMEHATH CXEMHO-MOJEIBHBIE CpPEACTBA JUISl IPEACTABIEHUS CYIIECTBEHHBIX CBA3E€H U
OTHOIICHUH B U3y4aeMbIX OHMOJOTMYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHMH DPAa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX HCTOYHHKAX;



e pa3pabaThiBaTh IUIAH PELICHHUsS MPOOJIEMBI ¢ y4€TOM aHalu3a UMEIOIIUXCS MaTepHAIbHBIX H
HEMaTepHaIbHBIX PECYpPCOB;

®  BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTb, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB IEJISIM, OI[CHUBAThH
PHCKH ITOCIIC/ICTBUI IESATEITHHOCTH,

®  KOODJAMHUPOBaTh M BBHINOJHATH pabOTy B  YCIOBUSAX pEATbHOrO, BUPTYaJbHOTO |
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

e  pa3BUBATh KPEATHMBHOE MBIIUICHUE MIPH PEIICHUH )KU3HCHHBIX MPOOJIEM.

Ba3oBble ucciaenoBarejahLCcKue AeiCTBUA:

e BIAQJETh HABBIKAMH Y4YeOHO-MCCIIEOBATEILCKOM W MPOSKTHOM JIEATEIBHOCTH, HaBBIKAMHU
paspemieHust mpoodieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY IOMCKY METOJOB
peLIeHHs MPAKTUYECKHX 33124, TPUMEHEHHIO Pa3InYHbIX METOAOB IIO3HAHUS;

®  UCHOJB30BATh pA3IMYHbIC BHUABI JCATEIBHOCTH 110 TOJYYCHHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpEeTaln, MPeoOpa3oBaHUI0 M NPUMEHEHHIO B YUEOHBIX CHTYallUsAX, B TOM 4YHCJE IpU
CO3JIaHUM YUEOHBIX M COIIMATIbHBIX TIPOCKTOB;

e (dopMupoBaTh HAYYHBIH THIl MBIIUICHUS, BJIAJETh HAYYHOH TEPMHUHOJIOTHEH, KIHOYEBBIMH
MOHATUSIMH U METOIAMU;

e craBuUTh U (OpPMyTUpOBaTH COOCTBEHHBIE 3afadyd B 0Opa30BaTENbHOW JAEATENBHOCTH H
YKU3HCHHBIX CHTYallUsX;

®  BBUIBIIATH NMPUYMHHO-CIICJACTBEHHBIE CBS3HM M aKTYaJIM3HPOBAThH 3a/1ady, BBIIBUTATH TUIOTE3Yy €&
pelICHHs], HAXOIUTh apTyMEHTHI JIJIS IOKa3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh MapameTphbl
U KPUTEPUH PEIICHUS;

®  AHAIM3HMPOBATH IMOJIYUYCHHBIC B XOJIC PEIICHUS 3a/laud PE3yJIbTaThl, KPUTUYCCKUA OLICHUBATh WX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSIX;

e  J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

®  OCYILECTBJIATH IIEJICHANpPABICHHBIH MOUCK IMEpeHoca CpeACTB U CHOcOOOB JIEHCTBHS B
MpOECCHOHAIBHYIO CPENY;

e  yMeTh EPEHOCUTh 3HAHUS B I103HABATEIbHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

®  yMEeTh MHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

®  BBIIBUTATh HOBBIE WJEH, MpeIaraTh OPUTHHAIBHBIEC TIOJXOIbI U PEIICHUs], CTABUThH MPOOIEMBI U
3aJauu, JIOMyCKaloI1e albTepHATUBHbIE PELICHHUS.

Padora ¢ undopmanmeii:

®  OpPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(OpMAIUM (TEKCTe Y4eOHOro 1mocodus, HayqHO-
TOIYJISIPHOM JTUTEpaType, OMOJIOTMYECKUX CIIOBAPSX M CHPAaBOYHHUKAX, KOMIBIOTEPHBIX 0azax
JaHHBIX, B IHTEepHETE), aHATM3UPOBATh HH()OPMAIIHIO Pa3IMYHBIX BUJOB U ()OPM TIPEICTABICHUS,
KPUTUYECKH OIICHUBATh €€ JTOCTOBEPHOCTh U HEMTPOTHBOPEUYMBOCTH;

e (dopMynmupoBaTh 3ampockl W TPHUMEHATh pPA3JIMYHBIE METOABI TPH TOWCKE H OTOOpe
O6uonornyeckoi HHGopMaIu, He0OXOIUMOM /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

e mpHOOpeTaTh  ONBIT  HWCHOJB30BAHUS  WHPOPMANNOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

®  CaMOCTOSTENILHO BBIOMpATh ONTUMAIbHYIO (OPMY HpEeACTaBICHUS OMOJIOrMYeCKOW MH(POpMAaLUU
(cxembl, rpaduKy, TUarpaMMBl, TaOJIHIIbI, PUCYHKH U APYTOe);

®  UCHOJb30BATh HAYYHBIHN S3BIK B KAUECTBE CPEACTBA MpH paboTe ¢ OMoIornuyeckoil nHpopmaruei:
OPUMEHATh XMMHUYECKHe, (U3Myeckrue W MaTeMaTH4ecKue 3HAaKH U CUMBOJBIL, (POPMYIIBL,
ab0peBHaTypy, HOMEHKJIATYpy, HCIIONb30BaTh M MPEOOpPa30BBIBATH 3HAKOBO-CHMBOJIHUYECKUE
CpeCTBa HATJISITHOCTH;

e  BJAJICTh HABBIKAMHU PACIO3HABAHUS W 3aAIIUTH WHPOpMAIHK, HHPOPMAITMOHHOW 0E30MacHOCTH
JMYHOCTH.



OgiajeHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

O0menue:
OCYIIECTBIISITh KOMMYHHKAIlUU BO BceX cdepax *KU3HU, aKTUBHO y4acTBOBATh B JIUAJIOre HIIU
JTUCKYCCHHM TI0 CYIIECTBY OOCy)XJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH
CYKJEHHUSI OTHOCUTEJIbHO BBINOJIHEHMSI MpeUlaraéMod 3a/Jayd, Y4YUThIBaTb MHTEPECHl U
COTJIACOBAHHOCTb MO3ULUHI APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHUH);
pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIICHUS, MOHMMATh 3HAYCHHUE COIMAJIBHBIX 3HAKOB,
MPEINOCHUIOK BOSHUKHOBEHHSI KOH(JIUKTHBIX CUTyallUd, yMETh CMAr4aTh KOH(MIUKTHI U BECTU
IIEPETOBOPBI;
BJIQJIETh PA3JIMYHBIMH CIIOcO0aMu OOLICHHS M B3aUMOJACHMCTBUS, MOHUMATh HAMEPEHUS APYTUX
JIO/IeH, TPOSBIATH YBAKUTEIBHOE OTHOLICHHE K COOECeIHMKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;
pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM S3BIKOBBIX CPE/ICTB.

CoBMecTHas 1€SITeJIbHOCTD:
MNOHMMATb U UCIOJIb30BaTh MIPEUMYIIIECTBA KOMaHIHOW U UHIUBUAYAIbHON pabOTHI IIPU pEIICHUN
OMoIOTHYEeCKOi MpOoOJIeMbl, OOOCHOBBIBATH HEOOXOJMMOCTh NPUMEHEHHS TPYIIOBBIX (GOpM
B3aMMOJICHCTBUS IPU PELICHUH yueOHO! 3a/1auH;
BbIOMpaTh TEMAaTUKy MU METOJbl COBMECTHBIX JCHCTBHH ¢ y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO UiIeHa KOJUIEKTHBA,
MPUHUMATD LI€JTH COBMECTHOM JESITeIbHOCTH, OPraHU30BbIBATH U KOOPJAUHUPOBATH JACHCTBUS MO
e€ JOCTH)KEHHIO: COCTaBIIATh IUIaH JIEHCTBUM, paclpele/siTh POJIM ¢ YI4€TOM MHEHUI YYaCTHUKOB,
00CyXIaTh pe3yIbTaThl COBMECTHOU pabOTHI;
OIICHMBATh KAa4eCTBO CBOETrO BKJIAJa W KaXIOTr0 y4yaCcTHHMKAa KOMaHJbl B OOLIMIl pe3yiabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;
npeparaTb HOBBIE TIPOEKTHI, OLIEHMBATh HUAEH C TO3UIUM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
OCYIIECTBIISITh MO3UTUBHOE CTPATETMYECKOE IOBEIECHUE B PA3IMYHBIX CHUTYaIUSX, MPOSIBISTH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryaSTHBHBIMH 1€ CTBUSIMU:

Camoopranusanus:
UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHMS Ul BBISIBICHUS NMPOOJIEM M UX pEIIeHUs B KU3HEHHBIX U
y4eOHBIX CUTYallUsX;
BBIOMPAaTh HA OCHOBE OMOJOrMYECKMX 3HAHMH IeJIeBble M CMBICIOBBIE YCTAaHOBKHM B CBOMX
JIEUCTBUAX M MOCTYNKax MO OTHOUIEHHWIO K JKUBOM TPHUPOJIE, CBOEMY 3J0POBBIO H 310POBBIO
OKPYXKarOIIHX;
CaMOCTOSITENIbHO OCYILECTBISATH O3HABATENIbHYIO JAESITEIbHOCTb, BBISBISATH IPOOJIEMBI, CTABUTH U
dbopMynupoBaTh COOCTBEHHBIE 3aJauyd B O0Opa30BaTENbHOM JEATENBHOCTH U >KU3HEHHBIX
CUTYaIUsX;
CaMOCTOSITENIbHO COCTAaBJIATH IUIaH peUIeHHs] MpoOjeMbl € YYETOM HMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;
JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;
pacuupsTh paMK1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
CrocoOCTBOBaTh (HDOPMUPOBAHHIO W MPOSBICHUIO INUPOKOM HPYIUIMH B pPasHBIX OOJIACTIX
3HAHMH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHD.

CaMOKOHTPOJIb:
JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCHTb KOPPEKTHBBI B JESTEIbHOCTb, OICHUBAThH
COOTBETCTBUE PE3YNIHTATOB LEIISIM;



BJIAJCTh HABBIKAMU I103HABATEIbHON pedIIeKCHU KaK OCO3HAaHUS COBEpIIAEMBIX JEHCTBUH U
MBICIIUTENIBHBIX HPOLECCOB, UX PE3yJbTaTOB U OCHOBAHUM, MCIIOJIB30BaTh NMPUEMBI pediieKcun
JUIs OLIEHKU CUTYalluH, BBIOOPA BEPHOTO PEILICHMS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;
IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIbTaTOB NEATECIbHOCTH;
IIpunsTHe ceds u Apyrux:
IpUHUMATh ceOsl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATECIbHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JAPYTUX Ha OIINOKHY;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C IO3UIHH JPYroro YeJIOBEKa.

I[TPEAMETHBIE PE3YJIBTATHI

[IpenmetHbie pe3ynabTaThl ocBoeHusi mporpammbl COO mno Ouosorud Ha 0a30BOM YpOBHE

BKJIIOYAIOT crnenuduueckue g ydyeOHoro mnpeamera «buosorus» HayuyHble 3HAHMS, YMEHUS U
CHOCOOBI JICMCTBUI IO OCBOCHHIO, MHTEPIPETAIIMU U MPE0OPa30BaHUIO 3HAHHMA, BUABI JACATEIHOCTH
10 TIOJYYEHHUIO0 HOBOTO 3HAHMSI U IPUMEHEHUIO 3HAaHUM B PAa3JIMYHBIX YU€OHBIX CUTYyalUsX, & TAKKE B
peabHbIX KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamMe npeaMeTHble pe3yabTaThl
IpEeJCTaBJIEeHbI 110 roJaM 00y4eHusl.

IIpenmerHble pe3yabTaThl OCBOeHMs Yy4deOHOro mnpeamera «buosorus» ¢ 10 knacce

AOJIKHBI OTPAa’KaTh:

c()OPMHUPOBAHHOCTh 3HAHWW O MECTE W POJU OHOJOTUM B CHCTEME HAyYHOTO 3HAHUSA
€CTCCTBCHHBIX HAayK, B ()OPMUPOBAHUU COBPEMECHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUpa U
HAyYHOTO MHPOBO33PEHUS, O BKJIA/Ie POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHUE
Ounonoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE paCKphIBaTh COJEp)KAaHUE OHMOJIOTHYECKMX TEPMHHOB U TOHATHH: XHU3Hb, KJIETKa,
opranusM, MeTabosn3M (0OMEH BEIIEeCTB U MPEBpAIIeHUe SHEPTUH ), TOMEOCTa3 (CaMOperyJIsIus),
YpOBHEBAsT  OpraHU3alus  JKUBBIX  CHCTEM,  CaMOBOCIIPOM3BEICHHE  (PEIpOIYKITHUs),
HACJICJICTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHE W3JIaraTh OWOJIOTMYECKHWE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYyTaI[MOHHAs,
LEHTpajbHas J0rMa MoJeKyylspHoW Ouosorum), 3akonsl (I. Mengens, T. Moprana, H. .
BapunoBa) u ydeHus (0 eHTpax MHOT000pa3us U MPOUCXOKIACHUS KyIbTypHbIX pacteHuit H. 1.
BaBunoBa), onpeaensTs rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOJaMU HAYYHOTO MO3HAaHUs B OMOJOTHH: HAOIIOJIEHUE U OMHCAHHUE >KUBBIX
CUCTEM, TIPOIECCOB W SIBJICHWM, OpraHW3aIUs W MPOBEICHUE OHOJIOTHYECKOTO IKCIICPUMEHTA,
BBIIBIDKCHUE THUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXIY HCCICIySeMBIMH BEIIMYNHAMH,
00BsICHEHHUE TIOJIYUCHHBIX PE3yIbTaTOB, HUCIIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI U 3aKOHOB,
YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUY TOMYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIE NPU3HAKKM BHPYCOB, KIETOK TMPOKAPHOT M DYKApHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOUHBIX OPTraHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MIPEBPAICHAS] PHEPTHH B KJIETKE, (OTOCHUHTE3a, IUIACTHYECKOTO0 M JHEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MEW03a, OIUIOJOTBOPEHUS, PAa3MHOXKCHUS, WHJIUBUIYaTHbHOTO Pa3BHTHS
opraHusma (OHTOTeHe3);

YMEHHE MPUMEHSTH TOJTydeHHBIC 3HAHUS JIUIS 00BICHEHUS OMOJIOTHYECKHUX TIPOIECCOB U SBJICHUH,
JUIST TIPUHSTHS TPAKTHYECKUX pEHIeHWH B TOBCEAHEBHOW JKH3HU C IIeNbI0  00eCreYeHHUs
0E30MacHOCTH CBOETO 370POBbSl M 3JIOPOBBS OKPYKAIOIIUX JOJCH, COONMIOACHUS HOPM
TPAaMOTHOTO TIOBEICHHSI B OKPYKAIOIICH MPUPOAHOM cpene, MOHUMaHHWE HEOOXOIUMOCTH
WCITOJIB30BAaHUS JIOCTHIKCHUH COBPEMEHHOM OWOJIOTMM M OMOTEXHOJIOTHH I PariOHAIBHOTO
MPUPOIONIOIB30BAHUS;



YMEHHE peliaTh 3JCMECHTApHbIC TEHETUYCCKHUE 3a/laud Ha MOHO- U TUTHOPUIHOE CKPEUIMBAHHUE,
CICIJICHHOE  HACJIEeJJOBaHWE, COCTaBJSTh CXEMbl MOHOTHOPHIHOTO  CKPEIIWBAaHUS  JUIS
npeJCKa3aHusl HacJIeJ0BaHUs MPHU3HAKOB Y OPTaHU3MOB;
YMEHUE BBINIOJIHATH Ja00paTOPHBIC U MPAKTUYECKHUE pabOThI, COOI0IATh paBuiIa Mpu padoTe ¢
y4eOHBIM U JIA00PATOPHBIM 000PYAOBAHUEM;
YMEHUE KPHUTUYECCKH OIICHWBAaTh M HMHTEPIPETUPOBATh HHMOpMAIMIO OHOJOTHYECKOTO
COJICpKaHUs, BKJIFOYAIOUIYIO IICCBJOHAYYHbIC 3HAHUS M3 PAa3JIUYHBIX HMCTOYHUKOB (CpEICTBa
MaccoBOW HMHMOpPMAIMH, HAYYHO-TIONY/ISIPHBIC MaTePUaJIbl), STHYCCKHE ACIEKThI COBPEMEHHBIX
UCCIICIOBAaHHI B OMOJIOTUH, MEUIINHE, OMOTEXHOJIOTHH;
YMEHHE CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIC COOOIICHMS, 0000IIast OMOIOTUYECKYIO
UHPOPMAILIMIO M3 HECKOJIBKUX MCTOYHHKOB, TPaMOTHO WCIIOJIb30BaTh TOHSATHIHBIN armmapar
OMOJIOTHH.

IIpeaMeTHble pe3ybTaThl OCBOeHHsI y4yeOHOro mnpeaMera «buonorus» ¢ 11 Knacce

AOJIKHBI OTPAa’KaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MeECT€ M POJKU OHOJOTMM B CHCTEME HAay4YHOTO 3HAHUS
€CTeCTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa H
HAYYHOTO MHPOBO33PEHUS, O BKJIAJIC POCCHICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B Pa3BHTHE
Ouosiornu, PyHKIIMOHAIBHOM IPAMOTHOCTH YEJIOBEKA IS PEIICHUS KU3HEHHBIX 3a71ay;

YMEHHUE PACKPBIBaTh COJCpKAHWE OHMOJIOTMYCCKMX TCPMUHOB W TOHATHH: BUJ, MOIYJISIMS,
reHO(OH T, SBOTFOIIHS, TBUXKYIITUE CHITBI ((haKTOPHI) SBOITIOIIUH, IPUCTIOCOOICHHOCTh OPTaHU3MOB,
BHUJI000pa30BaHUEe, JKOJIOTHYECKHE (AKTOPBI, HSKOCUCTEMa, MPOAYICHTHI, KOHCYMEHTHI,
pEIyLIEHTHI, IIeTTN MTUTAHKsI, YKOJIOTHYECKas ITUpaMuia, OMOreoIieHo3, ouochepa;

YMEHHE U3JIaraTh OMOJIOrHYecKrue Teopuu (3BoronuonHas teopus Y. JlapBuHA, CHHTETHYECKAS
TEOpHUsl DBOJIOLMHU), 3aKOHBI U 3aKOHOMepHOcTU (3apozsimieBoro cxoacta K. M. bopa,
YyepeOBaHUA TJIaBHBIX HampaBiieHud u myteit sBomtonmu A. H. CeBeprioBa, yueHus o Guocdepe
B. U. Bepnajckoro), onpeensiTh FpaHULIbl X IPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOJaMU HAYYHOTO MMO3HAaHUs B OMOJOTHH: HAOMIOJIEHHE U OMHCAHHUE JKHUBBIX
CHUCTEM, MPOLCCCOB U SIBJ'IGHI/II\/JI, opraHuzaluvsa U IMPOBCIACHUC OHMOJIOTMYECKOTO OKCIICPUMCHTA,
BBIIBVDKCHUC THUIIOTC3bl, BBIABJICHHUC 3aBUCUMOCTH MCXKAY HUCCICAYEMBIMU BCJIMYHMHAMU,
00BSICHEHUE TTOJIYUEHHBIX Pe3YyJIbTaTOB, UCMOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOPHI U 3aKOHOB,
YMEHHE JIeNIaTh BBIBOJIbI HA OCHOBAHUU MOMYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBbIC TPU3HAKK CTPOCHHUS OMOJOTHYECKHMX OOBEKTOB: BHUJIOB,
MOMYJISIIIAKA, TPOAYIICHTOB, KOHCYMEHTOB, pPEAYIIEHTOB, OHOTCOICHO30B M  OIKOCHCTEM,
O0COOEGHHOCTH  TIPOIIECCOB:  HACJEJCTBEHHOW  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHJI000pa30BaHUs, MPHUCIIOCOOJICHHOCTH OPraHWU3MOB, JICUCTBUS JKOJOTHYECKHX (HAKTOPOB Ha
OpTaHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPTHH B IKOCHUCTEMAaX, aHTPOIIOTCHHBIX U3MEHEHUI B
DKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpOTa BEHIECTB M OWOTCOXMMHUYECKUX IIHKJIOB B
ouocdepe;

YMEHHE MPUMEHSThH ONyuYeHHbIC 3HAHUS 17151 00BSICHEHHUS OMOIOTHYECKUX TPOIIECCOB U SBIICHUH,
A1 TOPUHATHA TTPAKTUYCCKUX peHIeHI/Iﬁ B HOBC@)IHGBHO?I KN3HU C LOCIbRO oOecrieueHns
0€30MacHOCTH CBOETO 370POBbS M 3JI0OPOBBS OKPYKAIOIIUX JOJEH, COOTIOCHUS HOPM
rPaMOTHOTO TIOBEACHHSI B OKpYKAIOIIEH MPHUPOIHON cpede, MOHUMaHHE HEOOXOAUMOCTH
HUCIIOJIB30BAHUA JIOCTI/I)KCHI/Iﬁ COBpeMeHHOI\/’I Onosoruu JJISL panroHaIBHOI'O
IPUPOIOTIOIB30BAHNS;

YMEHHUE pemaTh dJIEMEHTApPHbIC OMOJIOTUYECKHE 3a/1a4H, COCTABIISTh CXEMBI TIEPEHOCA BEIIECTB U
SHEPTHH B DKOCUCTEMAaX (IIeTIH MUTAHMUS);

YMEHHUE BBITIOJIHATH JJA0OPATOPHBIE W MPAaKTHYECKUE PaboThI, COOMIOAaTh MpaBMiIa Mpu padboTe ¢
y4eOHBIM U JTa0OPaTOPHBIM 00OPYIOBAHHUEM;



YMEHUE KPHUTUYECKM OIICHWBAaTh M HMHTEPIPETUPOBaTh HMH(MOPMAIMIO OUOIOTHYECKOTO
COJICpKaHUs, BKJIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS M3 PAa3MYHBIX HMCTOYHHKOB (CpEICTBa
MaccoBOoi MH(pOpPMAIMKM, HAYyYHO-TIOMYJSIPHBIE MaTepHalibl), paccMaTpWBaTh TJI00aJbHbIE
9KOJIOTHYECKUE TPOOJIEMbI COBPEMEHHOCTH, (JOPMUPOBATH 10 OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUs, 00001as OMOIOTHIECKYIO
UHPOPMAIIMIO M3 HECKOJbKUX HMCTOYHUKOB, TPAMOTHO WCIIOJIB30BaTh MOHATUHHBIN ammapar
OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KonunuecTBo yacos
Ne n/mn HaumenoBanue pa3fenoB 1 TeM IPOrpaMMBbI K IT DICKTPOHHbIC
° pasna porp Beero OHTpPOJIbHBIC PaKTH4YCCKUEC 06pa3oBaTeNbHbIE PECYpPChI
paboThl paboThl

1 buonorus xak Hayka 2 1
2 JKuBbIe CHCTEMBI M IX OpraHu3aIus 1
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 2
4 JKusHenesaTenbHOCTh KIIETKHA 6 1 bu6mmoreka [IOK
5 Pa3MHOKeHME U MHAWBUIYAJIbHOE PA3BUTHE OPTaHM3MOB 5 1 https://m.edso0.ru/7f41¢c292
6 HacnencTtBeHHOCTh M MU3MEHYMBOCTh OPraHU3MOB 8 3
7 Cenexnust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHH 3
8 PesepBHOE Bpems 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 34 0 8

11 KJIACC
KonnuectBo yacos
Ne i/m HaumeHoBaHue pa3aenoB v TeM IPOrpaMMBbI K IT DVICKTPOHHBIC
0 pasa porp Beero OHTPOJIbHBIC PaKTHYECKHUEC 06pa3OBATETBHBIE PECYPCHI
paboThI paboThI
1 DBOJIOIMOHHAS OMOTIOTHUS 9 2
2 Bo3HuKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMIie 9 1
3 Opranu3Mbl U OKpyXkarolas cpeaa 5 2 bubmorexa LIOK
P PYRAIOMA Epea https://m.edsoo.ru/7f41cc74

4 Coo00111eCTBa M DKOJIOTUYECKUE CUCTEMBI 9
5 PesepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 5



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

ITOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC

KomnunuectBo yacoB

Ne DJNEeKTPOHHBIE IUPPOBBIE
n/m Tema ypoxa Beero Kontposnbusie [IpakTrueckue 0GPA30BATEITBHBIE PECYPCHI
paboThI paboThl
bu6mmoreka [IOK
1 Buosorus B cucteMe HayK 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
, | Vi mosm sk o Tpeemewese s 6. | [ Bisuowa ok
https://m.eds00.ru/863e6122
OHOJIOTUYECKUX OOBEKTOBY
3 Bbuonornyeckne cucTeMBI, IIPOLISCCHI U UX U3YYCHUE 1 bubmorexa [JOK
» POt v https://m.eds00.ru/863e6564
4 XHUMHUYECKUH coCcTaB KIeTKH. Boja u MuHepanbHbIe COJIHA 1 Bronmozexa LIOK
) https://m.edso0.ru/863e674e
5} benku. CoctaB u ctpoeHue 6eJIKoB 1
MDepMeHTH — OMOJIOTHYECKUE KaTanu3aTophl. JJabopaTopHas bubanorexa [IOK
6 pabora Ne 1 «M3yveHne KaTaTUTHUECKON aKTHBHOCTH 1 1 https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha mpUMepe aMHIIa3bl WK KaTajaa3bl)»
bu6mmoreka [IOK
! Yrresomet. Jiummet 1 https://m.eds00.ru/863e6870
bu6nmoreka [JOK
8 Hyxnennosbie kncnoter. ATD 1 https://m.edso0.ru/863e6d5c
9 Hctopus u MeToab! U3yuyeHus KieTku. KiieTtounas reopust 1 bubmaorexa LJOK
p a yd ) p https://m.eds00.ru/863e6e88
10 Knerka xak nenocTtHas )KuBas CUCTEMA 1
o o reron pacre e TnGon 1 BuGuorexa L1OK
11 6aKTey;171 o MII)/IK OCKOIIOM HapFOTOBBIX’MI/IK oIl en’a I;TaX u 1 1 hitps://m.€ds00.ru/863e6ff0
P a1 P poriperap https://m.edso0.ru/863e716¢
AX OMHCAHUE)
bu6mmoreka [JOK
12 OOMeH BelecTB WIK MeTab0JIN3M 1 https://m.eds00.ru/863e766¢
13 dorocunTe3. XEMOCHHTES 1 bubmmorexa LJOK

https://m.edso0.ru/863e7c98



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98

bu6mmoreka [IOK

14 JHepreTHuecKuii oOMeH https://m.edsoo.ru/863e7aae
15 ﬁa%3:;;}(l)lslp{laiﬂg6§$§(f 3 %E?{H;;;}g;;;;: I;I\/;I/?’l/“[(l)/l:aoz.KHeTKaX bubmorexa [IOK
https://m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKa JIYKa Ha TOTOBBIX MUKPOIIpEnapaTax»
16 buocunTes Oenka. Peakiys MaTpuuHOTO CHHTE3a bubnmoreka [JOK
17 Tpaucsinus — GuocuHTe3 OenKa https://m.edso0.ru/863e796e
18 Hexkierounsie GOpMBbI )KU3HU — BUPYCHI bubmorexa [IOK
https://m.edso0.ru/863e7540
bubmuorexa [JOK
19 DOpMBI pa3MHOKECHHSI OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
M e e Buorera 0K
https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKpPOIIpernapaTax»
22 WunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmorexa LHOK
https://m.edso0.ru/863e8436
23 ['eHeTHKa — HayKa O HACIEACTBEHHOCTH H U3MEHUHUBOCTH bubmorexa LHOK
https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBaHUS TPU3HAKOB. MoOHOTUOpHUIHOE bubnuoteka [JOK
CKpEIIBaHHE https://m.eds00.ru/863e8878
o5 JuruOpunHoe ckpeniuBaHue. 3aKOH HE3aBUCHMOTO bubnmnorexa [JOK
HacJIeJ0BaHHs PU3HAKOB https://m.edso0.ru/863e89a4
CuenneHHoe HaclieJoBaHuEe pu3HaKkoB. JlabopaTopHas padota
2% Ne 5 «M3yueHune pe3ynbTaToB MOHOTUOPHUIHOTO U
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(UITBI HA TOTOBBIX bubnuorexa [JOK
MUKpOTIpenaparax»» https://m.eds00.ru/863e8c60
97 I'eneruka nomna. HacnenoBanue Mpu3HaKoB, CHETICHHBIX C
I0JIOM
N3menunBocTh. HeHacnencTBeHHass N3MEHYHBOCTb.
28 JlaGopaTtopnast pabota Ne 6. «3yuenne MmoaupuKarmOHHON bubnmuotexa [JOK

M3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO psifa U
BapHUAIMOHHON KPUBON»

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

HacnencrBennas n3smeH4nBOCTh. JlaboparopHas padota Ne 7. Bubmorexa [IOK
29 «AHanu3 MyTauil y 1po30¢puiibl Ha TOTOBBIX 1 1 .
MUKpOTIpEnapaTaxy https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK
30 | Tenernka wenosexa 1 https://m.eds00.ru/363e8478
31 O606menne o Teme «HacneacTBeHHOCTh M N3MEHYUBOCTD 1
OPTraHU3MOBY
32 Cernekius Kak HayKa M IIpo1ece 1 bubmuorexa [JOK
33 MeTo/bl 1 TOCTHIKCHUSI CEICKLIUN PACTCHUHN U )KUBOTHBIX 1 https://m.edso0.ru/863e9214
bubmuorexa [JOK
34 brorexHoIOrusa Kak 0Tpacib MPOU3BOJACTBA 1 https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 8
11 KJIACC
KonnuecTBo yacos
Ne Tema vboka K . DJEeKTPOHHBIE IU(PPOBBIE
/i yp Beero OHTPOJIbHBIE paKTHYECKHue OGPA30BATENBHEIE PECYPCHI
paboThI paboThI
. bubmuorexa [JOK
1 DBOJIIOIMS U METOJIbI €€ U3YUYECHHS 1 httos://m.eds00.ru/863ea20e
. bubnnorexa [IOK

2 Hcropus pa3BUTHS NpeACTaBICHUI 00 3BOJIIOLUU 1 httos://m.eds00.ru/863e9570
bu6mmoreka [IOK

3 M 1

HPOIBOMORI https://m.edso0.ru/863e9cle
[Momynsanus kKak 3eMeHTapHas eIMHULA BUJA U YBOJIOIHH.
bub6 OK
4 JlaGopatopnast pabota Ne 1 «CpaBHEeHHE BUJIOB 110 1 1 hgp:'jll(;r:eelijzi (/3636996
MOP(OTOTUUECKOMY KPHTEPHIO T '

5 JBroky1ue cuibl (3JIeMeHTapHbIe (PAKTOPHI) SIBOIIOLUH 1 bubmorexa IOK
https://m.edsoo.ru/863e9da4
bu6 OK

6 EcrecTBeHHBI 0TOOp 1 €ro GopMbI 1 hgpgl;ll(;;eelfjasg) (1/36369ed0



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

Pe3yJII>TaTI>I OBOJIFOIINHN: HpI/ICHOCO6HeHHOCTB OpraHu3MoB U
BU000pazoBanue. JlabopatopHas pabdorta Ne 2 «Onucanue

bubmuorexa [JOK

! IPHUCIIOCOOIEHHOCTH OpPraHK3Ma U €€ OTHOCHTEIBHOIO https://m.edsoo.ru/863e9fde
XapakTepay
8 HampaBiienus 1 myTu MakpOdIBOIIOIHH Bu6mmorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocTs 3BOMIOIINN
10 Wcropus xu3Hu Ha 3emiie U METO/bI €€ U3yUeHUs
11 ['unoTe3bl MPOUCXOXKIACHUS )KU3HU Ha 3eMIle Bubmiorexa LIOK
https://m.eds00.ru/863ea5a6
12 Pa3BuTHe xu3HM Ha 3eMJie 10 3paM U MepuoiaM Bubmiorexa LIOK
https://m.edsoo.ru/863eabbe
OCHOBHBIE TAITbI BOJTIOIUU PACTUTEILHOTO W JKUBOTHOTO
13 mupa. [IpakTnyeckas pa61i)Ta ig 1 «3yueHune uckonaembIx Bubmiorexa LIOK
OCTAaTKOB PACTEHHU M YXMBOTHBIX B KOJUIEKIIHSIX) https://m.eds00.ru/863ea8bc
14 CoBpemeHHas cucTeMa OpraHu4eckoro Mupa Bubmiorexa LIOK
https://m.edsoo.ru/863ea48e
15 OBoTIOLIMS YeIOBeKa (aHTPOIOreHe3) BH6H_HOTeKa HoK
https://m.edsoo.ru/863eac2c
16 JIBuxymiue cuibl (pakTopbl) aHTpONIOreHe3a ]E?ESSJ,I:I;I/?T:.C;Z;L?ISB 63ead44
17 OcHOBHBIE CTaJIUU IBOJIOLIUN YETTOBEKA
18 YenoBeueckue pachl ¥ MPUPOIHBIC aIallTAI[UN YeTOBeKa Bubmiorexa LIOK
https://m.edso0.ru/863eaea?
19 O6o06menue o Teme «Bo3HUKHOBEHHUE U pa3BUTHE KU3HHA HA
3emie»
20 OKoJorus Kak HayKa
21 Cpenpbl oOuTaHus 1 S3K0JI0ruueckue GakTopbl Bubmiorexa LIOK

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



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
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AbGuotnueckue dakropsl. JlaboparopHas padota Ne 3.

99 «Mopdonoruueckue 0COOCHHOCTH PACTCHUNA U3 PAa3HBIX MECT 1 bubnuoreka [IOK
obutanusy. JlaboparopHas padora Ne 4. «BnusHue cBera Ha https://m.edso00.ru/863eb10e
POCT ¥ pa3BUTHE YCPEHKOB KOJICYyCay
bubnmoreka [JOK
28 buomirieckue daxTops ! https://m.edscEfJ.ru/863eb348
DKOJIOTHYECKUE XapaKTECPUCTUKU oMy isiiun. [TpakTudeckas
24 pabota Ne 2 «IToacuéTr MIOTHOCTH MOMYJISAIMNA Pa3HBIX BUIOB 1
pacTeHuin»
25 CooOmiecTBa OpraHu3MOB — OHOIIEHO3 1 bubnunoreka [JOK
26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edso0.ru/863eb46a
97 OCHOBHBIE HOKaiaTeHH AKOCHCTEMBI. DKOJIOTHYECKHUE 1 bubmuoreka [JOK
nupamuibl. CBoiicTBa skocucteM. CyKieccus https://m.edso0.ru/863eb5fa
28 [IpupoaHbIE S5KOCUCTEMBI
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI
30 bruocdepa — rmobdanpHas 3xocucTeMa 3eMITH 1 EgSiT/(;;.GeZasgﬁﬁl 863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOC(EphI 1 Eﬁﬁ/ﬁeﬁiﬁiﬁ/g 63ebd16
32 YenoseuecTBoO B 6rochepe 3emin 1
33 CocymiecTBOBaHHE MPUPOJIBI M YEIIOBEYCCTBA 1 bubnuorexa LIOK
https://m.edsoo.ru/863ebale
34 O606menne TeMbl «Coo0IIecTBa M SKOJIOTHYECKUE CUCTEMBI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

e buonorus, 10 kiacc/ Ilaceunuk B.B., Kamenckuit A.A., PyorioB A.M. u npyrue /ITox pexn.
[Taceunuka B.B., Akuronepnoe o6miectBo «M3marenbctBo «lIpocBemennes

e buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akimonepnoe obmiectBo «M3narensctBo «lIpocBenienner»

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Nowuss

o
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12.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

www.informika.ru - saekrponnsiii yueouuk "bruonorus" (Bep. 2.0 - 2000)

www.college.ru - paznen "OTkpsiToro Kojuiemka" no buonorun. Yueouuk, moaenu, On-line
TECTBI, YUYUTEIIO.

www.skeletos.zharko.ru - "OmnopHo-aBuraTenbHas cucteMa uesioBeka’. O0pa3oBaTeaIbHbIN
caiit no npeamerty buosorus, kypc Uenosek. Ctpoenue ckesnera. MplieyHas cucrema.
www.bio.1september.ru - st yauteneit "5 uny Ha ypok buonoruu". Crareu no: boranuke,
3oomoruu, buonorun - Yenosek, OO1Ieit OMoJIOruu, DKOIOTHH.

www.bio.1september.ru - rasera "buosorus"

WWW.Nsu.ru_buonorus B BOIpocax v OTBETax

www.websib.ru - pasgen "buonorus" HoBocnbupckoii 00pa3oBaTeIbHOM CETH.
www.nrc.edu.ru - "buosornveckasi kKapTuHa Mupa' - pa3zielt SICKTPOHHOTO yUeOHUKA
"KoHuennum coBpeMeHHOI0 €CTECTBO3HAHMS "

www.floranimal.ru - "FLORANIMAL - pactenus u ;kuBOTHbIE"

www.filin.vn.ua - "®unuH" - WUTIOCTPUPOBaHHAS SHIUKIIONCIHSI dKUBOTHBIX.
www.nasekomie.h10.ru "Hacekombie"

www.invertebrates.geoman.ru Hacexomsre.

www.bird.geoman.ru ITtuupi.

www.animal.geoman.ru Mup »KHBOTHBIX.

fish.geoman.ru Pei6s1. MmrocTpupoBaHHas SHITMKIONEANS PBIO.

wWww.livt.net - anekTpoHHas WILTIOCTpUpOBaHHas SHIKIoneaus "KuBbie cymiecTsa.
www.nature.ok.ru - Peakue u rcuesarorue sxuBoTHbIe Poccu.

www.bril2002.narod.ru - Buonorus 1is MKOJILHUKOB.

www.festival.1september.ru - ®ectuBanb negarornyeckux uaei "OTKPHITHIA ypoK"
www.charles-darwin.narod.ru - Yapns3 JlapBun: 6rorpadus u KHUTH.
http://school-collection.edu.ru

http://fcior.edu.ru

http://www.edu.ru/

http://window.edu.ru/

http://bio.1september.ru/



https://www.google.com/url?q=http://www.informika.ru/text/database/biology/&sa=D&ust=1482852150129000&usg=AFQjCNGyo3snVJKY-L6jT2nug-BQ-cuX8A
https://www.google.com/url?q=http://college.ru/biology/index.php&sa=D&ust=1482852150130000&usg=AFQjCNE3bbgI4dXa-rOTUaMEU7gjWcruTA
https://www.google.com/url?q=http://www.skeletos.zharko.ru/&sa=D&ust=1482852150131000&usg=AFQjCNGnRaeTJ0Geb9erBrNYjJdAWXa_cA
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1482852150133000&usg=AFQjCNHk0nddC3vt_SN1gGqsY27jXxcYlA
https://www.google.com/url?q=http://bio.1september.ru/index.php?year%3D2007%26num%3D02&sa=D&ust=1482852150134000&usg=AFQjCNEczc2vSdq_l0XiCGQ5ZXNTKJtuOw
https://www.google.com/url?q=http://www.nsu.ru/materials/ssl/distance/Biology/Archives/contents.html&sa=D&ust=1482852150136000&usg=AFQjCNGTFEvU4Q0Zrg05-cWHz6ebqXaeeg
https://www.google.com/url?q=http://www.websib.ru/noos/biologi/index.html&sa=D&ust=1482852150136000&usg=AFQjCNHbrD8mdayKblu6LkP1dHRs-oMfVQ
https://www.google.com/url?q=http://nrc.edu.ru/est/r4/&sa=D&ust=1482852150137000&usg=AFQjCNElw2bnl3JKF3OWDCgfUD6aPMGQsQ
https://www.google.com/url?q=http://www.floranimal.ru/&sa=D&ust=1482852150138000&usg=AFQjCNHETx-OjZUtLx5l0O5o0Un95qIFcQ
https://www.google.com/url?q=http://www.filin.vn.ua/index.html&sa=D&ust=1482852150139000&usg=AFQjCNHDgGGZ1y8t2LLpDXXog37nFENyFw
https://www.google.com/url?q=http://nasekomie.h10.ru/&sa=D&ust=1482852150140000&usg=AFQjCNH_evlWAoRn1UKmjEkquOxV3mbuww
https://www.google.com/url?q=http://invertebrates.geoman.ru/&sa=D&ust=1482852150141000&usg=AFQjCNEQb1Gmc4RHDeRs637tDWffEpfcMA
https://www.google.com/url?q=http://bird.geoman.ru/&sa=D&ust=1482852150142000&usg=AFQjCNGiLik4dEjk5LmCtlV8iVMzQy8AKA
https://www.google.com/url?q=http://animal.geoman.ru/&sa=D&ust=1482852150142000&usg=AFQjCNEh9BoVF24Aw1RlIqJMMDjFkl2zaQ
https://www.google.com/url?q=http://fish.geoman.ru/&sa=D&ust=1482852150143000&usg=AFQjCNG9gu4nJo-jqEj_rtz65Kw3ehTyVA
https://www.google.com/url?q=http://www.livt.net/&sa=D&ust=1482852150145000&usg=AFQjCNH1vLys1UTWkwPv8YEd-NNY-RDRMw
https://www.google.com/url?q=http://www.nature.ok.ru/&sa=D&ust=1482852150146000&usg=AFQjCNG7ZNswCfpIqvZ4gx-Z3_VrmoM2Bg
https://www.google.com/url?q=http://www.bril2002.narod.ru/biology.html&sa=D&ust=1482852150147000&usg=AFQjCNGTV595xm_MvMnBsN7qVm--PtbMIg
https://www.google.com/url?q=http://festival.1september.ru/index.php?subject%3D5&sa=D&ust=1482852150148000&usg=AFQjCNHj-VIg-bC0dxjjqq35B3FMhwJR7Q
https://www.google.com/url?q=http://charles-darwin.narod.ru/&sa=D&ust=1482852150149000&usg=AFQjCNFIwkfxo5vUggYWuJWIR_PYkAfpkw
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1482852150150000&usg=AFQjCNE-WkWwEK-qLckiQj24wcclB6Dd9A
https://www.google.com/url?q=http://fcior.edu.ru/&sa=D&ust=1482852150152000&usg=AFQjCNHaJMkWcQHX5cxWGjj-MB7qz7MxDA
https://www.google.com/url?q=http://www.edu.ru/&sa=D&ust=1482852150153000&usg=AFQjCNEuRQGVPUFfFiBMLiQCU8LW1xEaxQ
https://www.google.com/url?q=http://window.edu.ru/&sa=D&ust=1482852150155000&usg=AFQjCNGQ6UhjZVYdS7aONy9Nxu8NhBQmZQ
https://www.google.com/url?q=http://bio.1september.ru/&sa=D&ust=1482852150156000&usg=AFQjCNHarQmxDOVl9UBkwswaimiNufjWuQ

