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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJIOTHMH TEOPETHUYECKYH0 OCHOBY JIJISt
OTpeelICHUsT TOIXO00B K (OPMHUPOBAHUIO COACPKAHUS y4eOHOTO mMpeaMeTa
«buonorus» cocraBuiaM: KoHUentyaibHble mnonoxeHus PIoC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIel, CoJlepKaHMs, pE3yJbTaToB OOy4YeHHUS U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKHU BBIITYCKHUKOB, TOJIOXKEHHS 00 OOIIUX IEIIAX U
IPUHITIIIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHETO
oOmero oOpazoBanusi B Poccuiickoit @Denepanuu, a TakkKe IMOJOKEHUS O
cnenuduke OMonoruu, e€ 3Ha4YeHUM B MMO3HAHUU KUBOU MPUPOJILI U 00ECIICUEHUH
CYIIIECTBOBAaHMS YeJIOBeUeCKOro obmiecTBa. COriacHO Ha3BaHHBIM IOJIOKCHUSIM,
oTpe/ielIeHbI OCHOBHBIE (DYHKITUHM TIPOTPAMMBI TT0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruud Ja€T TpeACTaBlIeHHE O LelsIX, 00 obuiei
cTparerud OOydYeHHUs, BOCHUTAHUS M Pa3BUTHUS OOYyYaIOUIUXCS CpEACTBAMU
yaeOHOro mipeamera «buonorus», ompeAenser o00sS3aTelbHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, pacmpeaelieHne 1o pa3ieliaM H  TeMaw,
PEKOMEHIyeMYIO TMOCJIEe0BATENbHOCTh U3YyUEHUs yU4eOHOro Marepuana ¢ y4éTroM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKH 0Opa30BaTEIbLHOTO
mpoliecca, BO3PAaCTHBIX 0COOCHHOCTEH 00yJarOIIIXCS.

B nporpamme mo OWONOTMH TakXKe YYHUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yiIbTaTaM
oOyueHuss B (QOPMHPOBAHMH OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM
NEATETbHOCTH/YUEOHBIX JEHCTBUI OOYYAIOMIMXCS TI0 OCBOCHHIO COJEPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no 6uosorun (10—11 kmaccel, 6a30BbIN YPOBEHB) peaIn30BaH
IPUHITMI TPEEMCTBEHHOCTH B M3yYe€HHUM Owojoruu, Onarojapss yemy B Hel
IPOCMATPUBACTCSI HANPABICHHOCTh HA PAa3BUTHE 3HAHWW, CBSI3aHHBIX C
dbopMHUpOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHHUS,  ILEHHOCTHBIX
OpUEHTALUN JTUYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, MPEICTABICHUN O 3J0POBOM
oOpase XM3HU U OEPEKHBIM OTHOIICHHWEM K OKpPYXKAIOIeH MPUPOTHON cpene.
[TosToMy Hapsiny ¢ U3ydeHHEM OOLIEOMOTIOTUUECKUX TEOpHUH, a TakKKe 3HaAHUU O
CTPOCHUH KUBBIX CUCTEM PA3HOI'0 PaHTa U CYNTHOCTH OCHOBHBIX IMPOTECKAIONINX B
HUX TIPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAEIEHO BHUMAaHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MMOBCEIHEBHOMN JKU3HU ISl PEIICHHS MTPUKIAIHBIX 3a7a4, B
TOM 4HClie: TPOPUIAKTUKKA HACJIEACTBEHHBIX 3a00JieBaHUN ueloBeKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTUYECCKHU
1eJIeCO00pa3HOro TOBEICHUS B OKPY)KAIOIIeH MPUPOJHON cpene, aHaiIu3a
BIUSHUASI XO3SHUCTBEHHOW JESITEIBHOCTH YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX U
VCKYCCTBEHHBIX DKOCHUCTEM. Y CHIICHHEC BHUMAHHUS K MIPUKJIATHOW HAPAaBICHHOCTH
ydyeOHoro npenMera «buosorus» NpoJuKTOBAHO HEOOXOIUMOCTBIO OOecreyeHus



YCIIOBUM JIsl PEIICHUSI OJTHOM M3 aKTyaJIbHBIX 33/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas Impeanonaraer QopMuUpoBaHHE y  OOy4aroIUXCS
CIIOCOOHOCTH aNanTHUPOBAaThCA K W3MEHEHHUSM JTUHAMHUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHe cpenHero oOIIero 00pa3oBaHUS 3aHUMAET BaXKHOE
Mecto. OHa obOecneuuBaer (OpMUPOBaHUE Y OOYYAIOIIUXCA MPEACTABICHUNU O
HAyYHOW KapTHMHE MHUpa, paciIupseT M 0000IaeT 3HaHHUS O KUBOH MpHUpoAe, €&
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOM OpraHU3allMd M SBOJIOLWHU, CO3/1aET
yCIOBUSI  JUIs:  TIO3HAHWS  3aKOHOB  JKUBOW  MPHUPOJBI,  (OPMUPOBAHUS
(YyHKIHMOHAIBHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOrO M Oe3omacHOro ooOpasa
KU3HU, HKOJOTMYECKOTO MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbimoe 3HaueHne OMOIOTHS HMEET TaKXKe JJISI PEIICHUST BOCTUTATEIBHBIX U
pa3BUBAIOIIMX  3aJad  CpexHero  oomero  o0pa3oBaHUA,  COIHAIM3AINN
oOyyvaroruxcs. M3yyenue Ouonioruu oOecrneuynBaeT ycloBus At (OpMUPOBAHUS
UHTEJUICKTYalIbHBIX, KOMMYHHKAI[MOHHBIX ¥ HWH(GOPMAIIMOHHBIX  HABBHIKOB,
ACTETHUYECKON KyIbTYphl, CIOCOOCTBYET HHTETPAallMd OMOJIOTHYECKHX 3HAHUHM C
MIPEACTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIe MOJIOKEHHS O MpEIHA3HAYCHUH Y4eOHOro MpeameTa
«buonorus» cocTaBUIM OCHOBY JUIsl OINpPEACNICHUs] TMOIXOIA0B K OTOOpy U
CTPYKTYpUPOBAHHUIO €r0 COACpPX aHMs, TMPEACTaBICHHOTO B MPOTrpaMMe IO
OMOJIOTHUH.

Ot60p coxepkanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIMUI KyJIbTypOCOOOpPAa3HOrO MOAXO0/Aa, B COOTBETCTBUU C
KOTOPBIM OOyYaromuecs: TOJDKHBI OCBOMTH 3HAHUS W YMEHHS, 3HAUWMBIE IS
dbopmupoBaHusi O0O0IIEH KyJIbTYphl, ONpPEACISAIONINE aJeKBAaTHOE TIOBEJCHUE
YeJioBeKa B OKpPYIKarollled MPUPOTHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTHYECKOW AesaTenbHOCTH. Ocoboe MECTO B 3TOM CHCTEME 3HaHMM
3aHUMAIOT JJIEMEHTHI COACPKAHMS, KOTOPBIE CIY>KaT OCHOBOM At (pOPMUPOBAHUS
NPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa U
[IEHHOCTHBIX ~ OPUEHTAIMSAX  JIMYHOCTH,  CIHOCOOCTBYIOIIUMX  T'YMaHM3aIlUU
OMOJIOTUYECKOTO 00pa30BaHMSI.

CTpyKTypHpOBaHHE COJEpKaHUsl ydyeOHOro Mmarepualia B MPOTrpamMMme IO
OMOJIOTUM OCYHIECTBICHO C YY€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOU MPUPOJIBI, O €€ ypOBHEBOW OpraHU3allUU U
HBOJIIOLIMH. B COOTBETCTBUM C 3TUM B CTPYKType ydueOHoro nmpeameta «buomorus
BBIJICTICHBI CIICAYIOIINE COJepKaTeNbHble TUHUH: «bronorus kak Hayka. MeToabl
HAay4yHOTro To3HaHUsm», «Kierka kak Ouonorumdeckas cucremay, «OpraHu3m Kak



Ouwoyornueckas cucreMa», «CucreMa W MHOTOOOpa3we OpPraHuYECKOTO MHPaAy,
«OBOJIIOLMS KUBOU IPUPOABDY, «IKOCUCTEMBI U MIPUCYIIME UM 3aKOHOMEPHOCTI.

enp u3zyuenus yuebHOro mpenmera «buosorus» Ha 06a30BOM ypOBHE —
OBJIaJicHue  OOyYaroNIMMHUCA  3HAHUSAMHU O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allM¥ KUBBIX CHCTEM pAa3HOTO paHra ¢ TMPHOOpPETeHHE yMEHUH
UCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBUUM B OTHOIIEHUM OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3IMYHbBIX KU3ZHECHHBIX MPOOJIEM.

JlocTikenue 1enu u3ydeHus ydeOHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUnBACTCS PEIICHUEM CIICIYIONNX 3a7a4:

OCBOEHHE OOYYalOUIMMUCS CHUCTEMbl 3HAHUM O OHUOJOTHMYECKUX TEOPUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MMPaBUiIaX, CIyKalluX OCHOBOM
Uist OPMHUPOBAHUSL TIPEACTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHWS, CTPOCHUH, MHOTOOOpa3ud U OCOOCHHOCTSX >KHBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHU3alluU, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrue y OOydYarOIIMXCA TMO3HABATEIbHBIX, MHTEIJICKTYaJIbHBIX |
TBOPYECKUX CHOCOOHOCTEW B MPOIIECCE aHalv3a JAHHBIX O MYTSIX Pa3BUTUS B
OMOJIOTUM HAy4YHBIX B3IJISJ0B, UACH M TMOAXOAOB K M3YYCHHUIO >KUBBIX CHCTEM
Pa3HOT0 YpOBHS OpraHu3allly;

CTAaHOBJICHHE Yy oOOydJarommxcss oO0meil KyJIbTypbl, (YHKIHOHAIHHOM
rPaMOTHOCTH, Pa3BUTHE YMEHUUN OOBSICHATH U OLEHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa >KMBOW MPUPOALI HA OCHOBAHMHU 3HAHUN U OMbITA, IMOJYYCHHBIX IPHU
W3yYCHUH OMOJIOTHH;

dbopMupoBaHre y OOydYaOIIMXCSA YMEHHM WJUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW NESITEIBbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJIMIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOYKHOCTH TO3HAHHS YEOBEKOM >KHBOM
IPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOTIOICHUS STUYECKHUX
HOPM TP NPOBEJACHUU OMOJIOTUYECKUX UCCIIEIOBAHUI;

OCO3HaHUE IIEHHOCTH OWOJOTMYEeCKUX 3HAHWUW JUIsl TMOBBILIEHUS YPOBHS
AKOJIOTUYECKON KYIbTYPHI, sl (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCETHEBHOM KU3HU IS
OIIEHKH TIOCJIEACTBUN CBOEH JEATEeIbHOCTH MO OTHOLIEHUIO K OKpY Karolen cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE U COONIOJICHHE MeEp MNPOPUIAKTUKH
3a001eBaHUM.

B cucreme cpemgnero oOmiero oOpazoBanusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00S3aTE€NIbHBIM YUE€OHBIM MPEAMETOM, BXOMSIIUM B
cocTaB IpeaMeTHON o00acTu « EcTecTBeHHO-HAy4YHbIE TPEAMETHI».



Jlist m3ydenust Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero oopa3oBanms
orBoauTcs 68 dacos: B 10 kmacce — 34 vaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Tema 1. Buosiorusi Kak HayKa.

buonorus kak Hayka. CBsI3b OHOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUIECKUMA U
JPYTUMHU €CTECTBEHHBIMU HayKamu, pusocodueit, STUKON, SCTETUKON U MPaBOM.
Pons Ouonoruu B (QoOpMUpPOBaHMH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOTOTUYECKUX HAYK.

MeTopl TIO3HAHMS KUBOUM TIPUPOBI (HAOTIOACHUE, SKCIIEPUMEHT, ONTUCaHUE,
u3MepeHue, Kiaaccuukanusi, MOJEIUpPOBaHUE, CTaTUCTUYECKass o0padoTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toprpersi: U. Hapsun, I'. Mennens, H. K. Konsuos, /Jx. Yorcon u @. Kpuk.

Tabnuiel u cxembl: « MeTOo bl MO3HAHUS )KUBOW TTPUPOJIBI.

JlaGopaTopHble U NpaKkTHYecKUe padoThi:

[Tpaktuueckas pabora No 1. «lcmonmb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YUYCHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIUs.

Xusbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHust ounosorun. OTanuue
KHUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIbIL.

CgoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJALMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTeO1IeHOTUYECKUI), OrnochepHBbIil.

JlemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKKU KU3HUY», «YPOBHH OpPraHU3aluU
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb MoJiekysl JIHK.

Tema 3. XumMmnuecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMHUYECKAN COCTaB KIETKH. XUMHYECKHE DJJIEMEHTBI: MaKpOIJIEMEHTHI,
MUKpPO3JIEMEHTHL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOJAbI M MHUHEpaJbHbIX BewlecTB B Kkierke. llomnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CocraB u crpoeHne OeIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHuMble 1 3aMEHUMBbIE AMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJIEKYyJbl (NI€pBUYHAsl, BTOPUYHAS, TpPETUYHAsT U
YeTBepTUYHAsl CTPYKTypa). XHUMUYECKHe CBoWcTBa OenkoB. buomormueckue
byHKIIUU OCIIKOB.



depmeHTHl — Oumonormyeckue Karaimumszatopbl. CrpoeHue ¢depMeHTa:
aKTUBHBIA LEHTp, cyOctpaTHas cnenupuyHoctb. KodepMeHnTsl. Butramussi
Otnuuus pepMEeHTOB OT HEOPTaHUUECKUX KaTalli3aTOPOB.

VYrineBonpl: MoHOcaxapuabl  (IJIIOKO3a, pubo3a U J1e30KcHpu003a),
aucaxapunbel  (caxaposa, JaKTo3a) U Tojucaxapuibl (Kpaxmai, TJIMKOTEH,
Hesioo3a). buonornyeckue GyHKIMM YTiIeBOIOB.

Jlunuasl:  Tpurauuepuabl, QocPoaUnuAb, CTepouabl. [ 'UapoduiIbHO-
ruapodobHble  cBoiicTBa. buonormueckue ¢GyHkumu smnuaoB. CpaBHEHUE
yTIIEBOJIOB, OCTIKOB U JIMIHIOB KaK NCTOYHUKOB YHEPTHUH.

Hykneunoseie xucnorel: JIHK w PHK. Hykneornasr — MoHOMEpSI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢ynknuu JJHK. Ctpoenne u ¢pynknuu PHK.
Buaet PHK. AT®: ctpoenne u GyHKIIUH.

[utosmorus — Hayka o knerke. Knetounast teopust — npuMep B3auMOJIEHCTBUS
unen 1 (paKkToB B HAYUYHOM MO3HAHUU. MeTO/Ibl U3yUEHUS KIETKHU.

Knerka kak menoctHas xuBas cucrema. OOmuMEe NPU3HAKK KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynsl JIHK kak reHerumdeckuit ammapar,
cucTeMa CuHTe3a Oenka.

Tunel KJIETOK: »yKapuoTUYecKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsI TpoKapruoThueckor kieTku. Kierounas crenka Oaxtepuii. CTpoeHue
SYKapUOTHUYECKON KJIeTKH. OCHOBHBIC OTJIMYHUS PACTUTEIBHOM, >KUBOTHOM W
IrpUOHON KJIETKU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs CTEHKA, TJIMKOKAJIUKC, UX
¢bynkuuu. [Inazmarudeckas memOpana, e€ cBoricTBa 1 QpyHkIuu. [luTomnasma u eé
opranounbl. OmHomeMOpannbie opraHounbl kieTku: IIIC, ammapar ['ombmxw,
au30coMbl. [lomyaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHAPHUM, ILIACTHIBL.
[Ipoucxoxxnaenne MUTOXOHIpUUA W Tiactud. Bunbl mmactun. HememOpaHHbIe
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIH IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKd. OyHKIIMU OpraHOUI0B KJIETKU. BKitoueHus.

SAnpo — perynaropHslid HeHTp KieTkd. CTpoeHue sjpa: saepHas o00JI0YKa,
KapHOoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcriopT BEHIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, [Jx.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoe», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOEH.

Tabmuubl n cxemel: «llepuognueckass TabaMIAa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHue MoJIeKyJbl Bob», «brocnnTtes 0enka», «CTpoeHUE MOJIEKYJIbI OelIKay,
«Ctpoenue depmenra», «HyknennoBsie kuciaorsl. JJHK», «Ctpoenne mMoyeKybl



AT®», «CtpoeHue 3yKapuoTHUYECKON KIETKNW», «CTpOeHUE KUBOTHOU KIIETKHY,
«CtpoeHne pacTUTENBbHOM KIETKH», «CTpOEHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue ssipa KIeTKn», «YTIeBoab, «JIumuabn.

OO0opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE ISl TPOBEACHUS
HAOJIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTHYecKue padoThli:

JlaGoparopHas pabora Ne 1. «l3ydeHme KaraJuTHUYECKON aKTHUBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIa3bl UK KaTaiasbl).

JlaGopatropuas pabora Ne 2. «M3ydyeHue CTpPOEHHUSI KIETOK PpaCTCHU,
KUBOTHBIX M OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENapaTax M HX
OTUCaHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelecTB, Ui MeTaboIu3M. AcCUMIIISIIIUS (TUTACTUYECKUIT OOMEH) U
JUCCUMUJIISIUS (SHEpPreTuueckruii oOMEH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB W DHEPTrUU B TOHUMAHHUH
MeTabom3Ma.

Tunbsl oOMeHa BeliecTB: aBTOTPOdHBIA U TeTepoTpodHbIi. Poibs hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU YPHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas a3l (orocuHTe3a. Peakiuu
dboTocunTeza. DPphekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl KUZHU
Ha 3ewsie. BausiHue yciioBuil cpeapl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIECHUS €TI0
NPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMocHHTe3. XEeMOCHHTE3UPYIoIre OaKkTepruu. 3HAYCHUE XEMOCHHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BelecTB, BbIJCICHUE U
AKKyMYJUPOBaHUE DHHEPTrUM B KIJIETKE. OTambl 3SHEPreTUYecKoro oOMeHa.
I'mukomm3. bpoxeHnune m ero Buabl. KHCIOpOOHOE OKHCIIEHWE, WIH KIETOYHOE
JIBIXaHHUE. OxucnurenbHOE dbocdhopunupoBanue. OddpekTuBHOCTD
SHEPTreTUYECKOro 0OMeHa.

Peakunm wmarpuunoro cuHTe3a. [eHernueckas wuHbopmanus u JHK.
Peanuzamnus renetwdeckoit mHpOpManuM B KIETKE. | €HETHMUECKHH KOJ H €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cuaTe3 PHK. Tpancnauus — OuocunTes
Oenka. Otanbl TpaHchsauuu. KoaupoBanue amuHOKucior. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie (opmsl xu3HU — BUpychl. Mcropust oTkpeitus BupycoB (/1. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHHMSI U SKM3HEHHOTO IHUKJIa BHUPYCOB.
bakrepuodaru. bonesHu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbI3HIBAEMBbIE
Bupycamu. Bupyc ummynonedurura yenoseka (BUY) — Bo3Oymaurens CITM/]a.



OOparHast ~ TpaHCKpuIIUs, peBepraza u  uHTerpaza. lIpodunakruka
pacrnpocTpaHEHUs] BUPYCHBIX 3a00JIeBaHU .

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, JI. . MBanosckuii, K. A. Tumupsses.

Tabmuiel m cxembl: «Tunbl mutanusy, «Metabomuzm», «MHTOXOHAPH,
«JHepreTuueckuit oomen», «Xmopomnacty, «Dotocuntes», «Ctpoenue JIHK»,
«Ctpoenue u GpyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnyeckuit Koma,
«Bupyco», «bakrepuodarn», «Ctpoenune u xuzHeHHbId nukia Bupyca CIIN/a,
O6akrepuodaray, «Permmxkarus JJTHK.

Ob6opynoBanue: moaenu-anmmkauuu «Yasoenue IHK wu Tpanckpunuumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema S. PasMHoOKeHHe U MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii UK, WM JKU3HEHHBIM NWKI KiIeTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpotekaromue B uUHTepdaze. Perumkanus — peakuds MaTPUYHOIO
cunre3za JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapHOTHII.
JIumiouaHBIi W TalJIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOphL.  XpOMAaTHIBI.
[{uTonornuyeckne OCHOBbI PA3MHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenue knetkun — muto3. Craauu mutoza. [Ipoueccsl, nmpoucxonsiuye Ha
Pa3HBIX CTAIUSIX MUTO3a. bHOJIOrHYECKUN CMBIC MUTO3A.

[Iporpammupyemasi ru0eb KJIETKU — aronTo3.

DopMbI pa3MHOKEHHUSI OpraHU3MOB: Oecrosoe U monoBoe. Buabl 6ecnosioro
Pa3sMHOXKEHUS: JCJIEHUE HaJABOE, II0YKOBAHHE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIIOHUPOBaHUE
OPraHU3MOB, €T0 3HAYEHHUE ISl CEICKIIUU.

[TonoBoe pa3MHOXEHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meito3. Craguu Mmeito3a. IIporecchl, Npoucxoadiive Ha CTaauiax Menosa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bHOIOrMYecKkuid CMBICT U
3HAYEHUE MeWo3a.

'ameTtorenes — mpoiecc oOpa3oBaHUsI TOJIOBBIX KIETOK Y JKUBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKU U sSMYHUKUA. OOpa3oBaHHME M PAa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SMIEKJIETKa) — CHEepPMaToreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHHS SIMIEKIIETOK W crepMaTo3ougoB. OTIUI0I0TBOpPEHUE.
[Taprenorenes.

NunuBunyanpbHOe pa3BuTHE (OHTOrEHE3). OMOpPUOHAIBHOE  pPa3BUTHE
(aMOpuorenes). Jrtanbl SMOPHUOHAIBLHOTO Pa3BUTUSL Y MO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHnes3. IloctamOpuoHanbHOe pa3BuTHe. THUIIBI
NOCTAOMOPHUOHAIBHOTO Pa3BUTHS: TpsAMOe, HempsiMoe (JIMUMHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u paszButme pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTAIUU PA3BUTHUSL.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «DOpMbl pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoMHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereraTuBHOe pa3MHOXEHUE
pacteHui», «J/lenenne xknetku Oakrepuit», «CTpoeHHE TIOJNOBBIX KIIETOK,
«Ctpoenue xpomocombl», «Kierounbiii mukn», «Permmukamus JTHK», «Mutos»,
«Menosz», «lIpsamoe u HenpsMoe pa3BuTHE», «l'aMeTOreHe3 y MIIEKONUTAIOINX U
4yenoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «Crniepmaro3oun bl
MJICKONIUTAIOLIETOY, «SMIEKIIeTKa MIEKONUTarmero», «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJENb-alnIuinKanus «JleleHue KIeTKn», MOJEINb
JIHK, monens meTadhazHOil XpOMOCOMBI.

JlaGopaTopHble U IpaKkTH4ecKne padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpenapaTaxy».

JlabopaTopnass pabora Ne 4. «M3ydeHue CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPEINAPATAX).

Tema 6. HacsieacTBeHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mictopust pa3BuTusi rTeHETUKU. PoJib uTOIOrun
¥ OMOpUOJIOTUM B CTAaHOBJICHMM TE€HETUKHU. BKiaa poCCHMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKH. MeToasl TEHETHKH (TUOPHIO0IOTHYECKUH,
UTOT€HETUYECKUN, MOJEKYJISIpHO-TeHETUYeCKHil). (OCHOBHBbIE T€HETHYECKHUE
noHsTUsA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJeI0BaHusl MPU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MoHorubpuiHoe CKpellMBaHuEe. 3aKOH €IUHO00pa3us THOpPUIIOB MEPBOTO
nokoyieHus. llpaBuno goOMUHMpOBaHHS. 3aKOH pACHICIJICHHUS IPU3HAKOB.
I'uniore3a ynucrorsl ramet. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHUMOTO  HACIEAOBAHUS
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  TUTHOPUIHOTO  CKPEIIUBAHMUS.
AHanu3upytoliee ckpenuBanue. Mcnonp30BaHne aHaaIu3upyoIero CKpeuMBaHus
JUTSI OTIpE/ICNICHUsI TEHOTHUIIA OCOOM.

CuemienHoe HacnefoBaHue nmnpuszHakoB. PaGora T. Moprana 1o
CLETUIEHHOMY HAcCJE€JOBaHUIO reHOB. Hapyllienue cuenieHusi TeHOB B pe3yJbTare
KPOCCHHTOBEpA.

XPpOMOCOMHAasl TEOPUS HACJIEACTBEHHOCTH. [ e HETHUECKHE KapThl.



I'eneruka nona. XpoMOCOMHOE OMpeAesieHue moia. AyTOCOMBbI U TOJOBBIE
XpomMocoMbl. ['omMoramMeTrHeie W reTeporaMeTHele OpraHu3mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBECHHASI.
Pomp  cpenpl B HEHAcHEACTBEHHOW  M3MEHUMBOCTH.  XapaKTEPUCTHKA
MOAU(DUKAIIMOHHOW U3MEHYMBOCTU. BapualmoHHbIN psiJl U BapuallMOHHAS KpUBas.
Hopma peakiuu npusHaka. KonuuecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKU M UX
HOpMa peakiu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHUYHUBOCTH.

HacnencTBennas, wiaM TEHOTUNUYECKas, W3MEHYMBOCTh. KomOuHaTtuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTanmoHHasi u3BMeHUUBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa 1 MpUYMHBI MyTaluid. MyTareHHbie (paKkTopBbl.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacieIcTBeHHOU n3MeHunBoctd H. M. BaBuiosa.

BHesaepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'eneruka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YyeJIOBEKa: T€HEealOTHYSCKNM, OJIU3HEI[OBBIH, IINTOTCHETHYECKUM, OMOXHMMHUYECKUH,
MOJIEKYISIPHO-TEHETUYECKUM. CoBpemeHHOE OIIPENIECIICHAE r€HOTHUIA!
MIOJJHOTEHOMHOE CE€KBEHUPOBAHUE, TEHOTUNUPOBAHKUE, B TOM YHCIIE C MOMOIIbIO
[MI[P-ananmu3a. HacnencrtBennole 3a00ieBaHUsI 4YeJIOBEKa: TeHHbIE OO0JE3HHU,
00JIe3HU C HACJEICTBEHHOM MpeapacroyioKeHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMIIBI
3I0pOBOT0 00pasa KU3HH, TUATHOCTUKU, MPO(HUIAKTUKHI U JICUSHUS TEHETUUYECKHUX
Oone3Heil. MeanKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAUYCHHE MEIUITMHCKOU
TCHETUKHU B MPEJAOTBPAIECHUH U JICUCHUN TeHETHYECKUX 3a00JIEBAHUI YEITOBEKA.

JlemoHcTpanum:

[Toprpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuel ©W  CXEMBL: «MoHOTHOPUIHOE  CKpEIIMBAaHUE U €ro
HATOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUS U €ro LHUTOTCHETHYeCKas
OCHOBa», «3aKOH  YHCTOTBI  Tamer», «JluruépumHoe  CKpeuuBaHUey,
«lduTomornueckre  OCHOBBI  AWUTHOPUAHOIO  CKpelmMBaHUsS»,  «Meio3y,
«B3anMoAencTBUE aJUICNbHBIX TE€HOB», «l'€HeTMYeCKHne KapThl pPACTEHUM,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIENOBAHMS,
CUEIUICHHOTO ¢ mojom», «KapuoTumbl 4elnoBeKa W KUBOTHBIX», «Buuabl
U3MEHUYMBOCTHY», «MoaudukanronHas U3MEeHYMBOCTH», «HacmemoBanue pesyc-
dakTopay», «I'eHeTrka rpynn KpoBu», « MyTallMOHHAsi U3MEHYUBOCThHY.

OGopynoBanue: MoAenu-anmuMKanu «MOHOTHOPUIHOE CKpELIMBaHUE,
«Henonmnoe nomuHupoBaHue», «JluruOpuanoe ckpeumBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduia» (Hopma, MyTauuu
(OpMBI KPBUIBEB M OKPACKH Tela), repdapuii «I opox mOCEBHOW.

JlaGopaTopHble U NpakTH4ecKue padorThl:

Jlabopatopnas pabora Ne 5. «V3ydeHue pe3yabTaTOB MOHOTHMOPUIHOTO U
IUTUOPUIHOTO CKPELIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGoparopHas padota Ne 6. «3yueHue MoaupuKalMOHHON U3MEHYUBOCTH,
IIOCTPOCHHE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBON».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuid y Ipo30(QuiIbl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHWE U aHaIu3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknuusi Kak Hayka U Mpouecc. 3apoKICHUE CEJICKIUU U JIOMECTUKAIIUS.
Yuenne H. . BaBunoBa o0 I1eHTpaXx HOPOUCXOXKICHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuM. LIEHTpBhl NPOUCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. CopT,
II0pPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MacCoBBIi U MHAUBUYaJIbHBI OTOOPHI B
CEJIEKIIMM pPAacTeHWd M JKUBOTHBIX. OlleHKa 3KcTepbepa. bim3koponcTBeHHOE
ckpeniuBanue — HUHOpuauHT. Ywucras nunus. CKpenMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, nim rudpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIUHT.
Otrnanénnas ruOpuauzauuss W e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
MOJIyYCHUE TIOJNUIUIOUIOB. JlOCTMKEHUA CENEKUMU PACTCHUH, KHUBOTHBIX U
MUKPOOPTIaHU3MOB.

buorexHosorus Kak oTpacib NPOU3BOJACTBA. ['€HHas WHXKEHEpHs. OTalbl
co3nanus pexomOunHantHo JIHK wu Tpancrenneix opranmsmoB. Kierounas
uHKeHepus. Kilerounble KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUN.
KionnpoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dthueckue  mpobrembl. MO —  reHeTuyecku
MOAUDUITIPOBAHHBIE OPTraHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabnuiel U cxeMbl: kKapta «lleHTpbl MPOUCXOXKACHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHuil», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenmity, «OTnanéuaHas rudpuausanus», «Padotel akagemuka M. @. MiBanoBay,
«Ilomunnonnus», «OO0BEKTl OuoTexHONOrUNY, «KierouHble KyIbTypel U
KJIOHUpOBaHue», « KOHCTpynpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKU TUI0JIOB M KOPHETIOA0B TUKHUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CelbCKOX035HCTBEHHBIEC PACTCHUS.



JlabopaTopHble U paKkTH4ecKHe padoThbl:

Okckypcusd «OCHOBHBIE METOJIBI M JIOCTHXKEHUS CEJEKIMU PACTCHUU U
JKHBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3AMCTBO, JabOOpaTOPHIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBoIrOLIMOHHASE OHOJIOTHS.

[Ipennocbuiki BO3HUKHOBEHHUS SBOJIOLMOHHON TEOpUU. DBOJIIOLMOHHAS
Teopust U €€ MecTo B OUONOruu. BiusiHue »BOJIIOIMOHHONM TEOpUU HA Pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CeuaerenbcTBa 3Bosmonuu. [laseoHTONMIOTMYECKHE:  ITOCIIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMHMCH, TIEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuune ¢payH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpHUONIOrHYECKHE: CXOACTBA M pa3iuuus 5SMOPHOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKUE: T'OMOJIOTUYHBIE, AHAJIOTUYHbIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y Bcex
OpraHU3MOB.

OpomonmonHass teopust Y. JlapBuHa. IIpeanochUiKM BO3HUKHOBEHUS
JapBUHU3Ma. J[BMKyIME CHJIBI 3BOJIIOLMU BUAOB 10 JlapBUHY (M30BITOYHOE
Pa3MHOXKEHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAsT W3MEHYHUBOCTD,
0opn0a 3a CyIlIecTBOBaHUE, €CTECTBEHHBIA OTOODP).

Cunrernueckas teopus 3Booruu (CTD) u €€ OCHOBHBIE MOJI0KEHHUS.

MukposBomtonus. [Tonynsuusa kak equHULA BUJA U 3BOJIIOLIMH.

JBuxyuiye cuibl (pakTopbl) SBONIOLMM BUJIOB B IpUpoje. MyTallMOHHBIH
OpoLecC M KOMOMHATHBHAas W3MEHYMBOCTH. [lOmyJNsiiMOHHBIE BOJHBI U JIped
reHoB. M30iuus 1 MUrpanus.

EctecTBeHHbIII 0TOOp — HampaBigOmMi ¢aktop 3Boiaouud. DopMbl
€CTECTBEHHOI'0 0TOOpa.

[TprcnocoOaeHHOCTh OpPraHM3MOB Kak pe3ysbTar 3Boitonuu. Ilpumeps
IPUCHOCOOICHUI Yy OpraHu3MOB. ApoMop(d03bl U HAUOATANITALIIY.

Bun u BumooOpazoBanue. Kputepun Buga. OcHOBHbIE  (HOPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IK0JI0rHIECKOe.

MaxkposBomoniusi.  Dopmbl  3BoonMU:  (QUIETHYECKasA, JIUBEpreHTHas,
KOHBEpIreHTHas1, napajuiesbHas. HeoOpaTuMocTh 3BOIOLUY.

IIpoucxoxneHre OT HeCNEeNHAIN3UPOBAaHHBIX MpelnkoB. [Iporpeccupyromast
crenuanu3anys. AJTanTUBHAS paguanusl.

JdemoHcTpanum:



IToptpersi: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. Kopanesckuii, K.
M. bap, D. I'ekkens, @. Mrosuiep, A. H. CeBepros.

Tabnuupl 1 cxembl: «Pa3BuTHE OpraHUYECKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrtepukc», «Dopmbl  OOprOBI 32
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue COpToB pacTEHUID,
«MHoroo6pa3zue  mopoJ  KMBOTHBIX), «ITonynsaummy, «MyTauroHHas
U3MEHYHUBOCTE», «Apomopdo3by, «Unmoamantammm», «OO0mas aereHepauus,
«/lBmkymue cuibl 3Boiounn», «Kapra-cxema wmapmpyra myremectsus Y.
HNapsunay, «bopbba 3a cymectBoBaHue», «IIpucmnoco0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe Bug000pa3oBaHue», « IKOJOTUUECKOE BUI000pa30BaAHUE.

OO6opyaoBaHKe: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMU OKPACKH,
HaOOp IUIONOB M CeMsiH, KoyuieKius «[IpumMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJENh «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIhH
«CtpoeHue roloBHOr0 MO3ra rMo3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, KoJuleKuus «DOpMbI COXPAaHHOCTH
VCKOITAEMBIX JKUBOTHBIX M pacTeHUi», Mojenp amuukauus «llepexpéct
XpOMOCOM», BIaxHble mnpenapatbl «Pa3Butue Hacekomoroy», «Pa3Burtne
JSATYIIKWY», MUKporpenapat «JIpozodunay (Hopma, myTanuu (opMbl KPbUIbEB U
OKpACKHU Tea).

JlaGopaTopHble U IpaKkTH4ecKne padoThbl:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(}OIOTHUECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «OnucaHue NprCIOCOOJEHHOCTH OpraHU3Ma H
€€ OTHOCHUTEIBHOIO XapaKTEPay».

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHbIe TPEACTABICHUS O 3apOKICHUM KU3HU. HayuyHble TMIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uOoTeHe3 U IMaHCIepMus. XUMHUYecKas
ABONIOIMSA. AOMOTEHHBIM CHHTE3 OPTaHWYECKHX BEIISCCTB M3 HEOPTaHHMYECKUX.
DKCNEPUMEHTAIIBHOE TTOATBEPKACHUE XUMUYECKOW ABOMIOIMA. HavanbHble 3Tanbl
ouosiornyeckoi 3Bosoruu. ['mnoreza PHK-mMupa. ®@opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHUE MPOTOKIETKHU. IlepBble KIETKHM M HMX 3BOJIIOLUA.
DopMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTAHU3MOB.

PazButne xu3HmM Ha 3emue 1o spam U nepuogam. Karapxen. Apxeinckas u
npotepo3oiickast dphl. Ilaneos3olickas spa u €€ mnepuoabl: KeMOPUUCKUIA,
OpPIOBUKCKUH, CHIIYPUHUCKNN, IEBOHCKUI, KAMEHHOYTOJIbHBIM, IIEPMCKHM.

Me3o030iicKas 3pa U €€ NePUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3olickas »3pa W €€ mnepuoapl: NaJCOrC€HOBBIM, HEOTCHOBBIM,
AHTPOTIOT€HOBBI.



XapakTepucTuKa KJIMMaTa M IeoJIOTMYECKUX IMpoueccoB. OCHOBHBIE 3Tallbl
SBOJIIOLIMM PACTUTENBHOTO M KUBOTHONO Mupa. ApoMopdo3bl y pacTeHUd H
KUBOTHBIX. [TosiBIEHUE, pacuBET U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpaxkeHue 3BoronMH. (OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIBI OPTAaHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOrMs KaK HayKa. PasBurue npeacraBieHui o
IPOUCXOXKJIEHUN ueJoBeka. Meroasl u3ydeHusi aHTpororenesa. (CxojacrtBa u
pasnuyus 4es0BeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE ITOJI0KEHUE YEIIOBEKa.

JBrxyue CHJIbI (paxTopsl) AHTPOIIOTECHE3A. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbIM 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HW,
U3TOTOBJICHHUE OPYIUI TPyZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMH U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UeoBek
yMmeneli, YenoBek mnpsamoxomdmui, YenoBek HeaHAepTalbCKuW, Yenosek
pa3yMHbIii. Haxogku MCKOMaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHHS, 00JIaCTh
pacnpocTpaHeHus, 00bEM IrOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYAUSL.

YenoBeueckne packl. OcHOBHbIE  OONBIIME  pachl:  €BPOIEOWHAS
(eBpasmiickasi),  Herpo-aBCTpajioujiHas  (dPKBAaTOpUajibHAas),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas).  UepTbl  NPUCHOCOOJEHHOCTH  MpeAcCTaBUTENEH
YEJIOBEUECKUX Pac K YCIOBUSAM CyIIECTBOBaHUA. EIHMHCTBO 4YEJIOBEYECKHX pac.
Kputuka pacuzma.

JdemoHcTpanum:

[Toptpersi: @. Penn, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. IOpu, 4.
JlapBuH.

Tabmuipel U cxembl: «Bo3nukHoBenne CoHEUHON cucTeMbl», «Pa3BuTHE
opraHu4yeckoro mupa», «PacturenbHas kieTka», <«OKHUBOTHas  KIIETKay,
«IIpokapuornueckas kieTka», «CoBpeMEeHHass CHCTeEMa OPraHUYECKOrO MUy,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOECHUS YEJIOBEKAa U YEIOBEKOOOpa3HbIX
00e3psiH», «OCHOBHBIE Me€CTa NAJCOHTOJIOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI0 4YeNoBeKa», «JlpeBHenmme moan», «peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeroBeyeckrue pacoD».

O6opynoBanue:  Mymspku  «lIpoucxoxknenue — yenoBeka»  (OHOCTHI
aBCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJAEPTAJIbla, KPOMAaHBbOHIIA), CIENKH WIU
U300paKEHUSI KaMEHHBIX OpYyIud NEepBOOBITHOTO YeIoBeKa (KaAMHH-YOMIEPHI,
pyOuna, ckpebina), reoxpoHojorudyeckas Tabnuua, Kosuiekuus «PopMel
COXPaHHOCTH MCKONAEMBIX KUBOTHBIX U PACTCHUI.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIX OCTaTKOB PAaCTEHUUN U
KUBOTHBIX B KOJUICKLUSAX).



DKCKypcusl «IBOJIIOIMSA OPraHUYECKOro mMupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbBIN WM KpaeBEAUYECKUI My3€eil).

Tema 3. OpranusmMbl U OKpYy:KaIIAs Cpeaa.

DKoJIOrus KaK Hayka. 3a1auu U pa3feibl SKOJOTUH. MeToabl S3KOJIOTHYECKUX
UCCIIEIOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIIHAs, MMOYBEHHas,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (axropel. Kiaccuduxamus skonorndeckux (HaKkTopoB:
abmoTtuueckre, OWOTUYECKME U aHTPOINOreHHbIe. JIeliCTBHE HSKOJOTHYECKHUX
(GbakTOpOB Ha OPraHU3MBI.

AOGuotnueckue (akTophl: CBET, TEMIEparypa, BiaxHocTb. DoToneprnoaunsm.
[IpucniocoOneHnss OpraHU3MOB K  JCUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornyeckue puTMBl.

buotnueckue (akTOpBHL Bunpt OMOTUYECKUX  B3aUMOJECHCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmel. [lapasutusm, koomnepamus,
MYTyaqu3M, KOMMEHCAJIU3M (KBAapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIHU3M,
HeUTpannu3M. 3HaueHHEe OWOTHUYECKUMX B3aUMOJCHCTBUN [UJIl CYIIECTBOBAHMS
OpPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XApAKTEPUCTUKU Tonyysiiuu. (OCHOBHBIE MOKAa3aTeNH
HNOMYJISIUU: YUCIEHHOCTh, IUIOTHOCTh, POYKJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
mMurpanus. J[mHamMuka 4ucIeHHOCTH MOMYJISIIUU U €€ PeryJisiusl.

JdeMoHcTpanuu:

[TopTpetsr: A. I'ym6ombar, K. @. Pynbe, 3. I'ekkensb.

Tabmuubr u cxemsl: kapta «[Ipupogubie 30861 3emun», «Cpeasl oOUTaHHS
opranu3sMoBy, «®Doronepuoguzm», «llonmynsauu», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJISAIUU UHPY30pUu-Tyheabkny, «[luieBsie menm.

JlaGopaTopHble U NpaKkTHYecKUe padoThi:

JlaGoparopHas padora Ne 3. «Mopdosiorundeckrue 0COOEHHOCTH pacTEHUN U3
Pa3HBIX MECT OOUTAHUS.

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

[Tpaxtrueckas padorta Ne 2. «[Tomacu€T MIOTHOCTH MOMYJSAIUNA PAa3HBIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ IK0JIOTHYECKHE CHCTEMBI.

CoobmiectBo opranu3MoB — OuorieHo3. CTpyKTypel OHOLIEHO3a: BUIOBAaS,
NpPOCTpAHCTBEHHAs, Tpoduueckas (mumieBasi). Buasl-momunHantel. CBA3U B
OMOILIeHO3E.

Dkojoruueckre cucrembl (dkocuctembl). [loHaTne 006 »skocucTeme W
ouoreorieHo3e. @DYHKIIMOHAIbHBIE KOMIIOHEHTHI HIKOCHUCTEMBI: TPOAYIICHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHUU B IKOCUCTEME.
Tpoduueckne (muILEBbIE) YPOBHU BKOCHUCTEMbI. [luiieBble Lenmu H CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHCTEMBbI: Ouomacca, MNPOAYKIHUA. IKOJIOTMYECKUE
nupamMuibl: TPOAYKIHUHU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCHCTEM:
YCTOWUYMBOCTh, CAMOPEryJ Iy, pa3BuTue. CyKueccus.

[IpupoHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOIO
WM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOMOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonoruydeckoe 1 X03sHCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycToiuumBOCTH »dkKocucTeM. CoxpaHeHue
OMOJIOTUYECKOr0 pa3HO00pa3us Ha 3emiIe.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdeprr. XKupoe BemecTBO m ero ¢yHkiun. OcobeHHOCTH Omocdepbl Kak
rI100anbHOW 3KOCUCTEMBL. J[MHamMHueckoe paBHOBecMe€ M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BeniecTB 1 OMOr€0XUMHUYECKUE IIUKIIbI 3J1EMEHTOB (yIJiepoja,
a3o0t1a). 30HATBHOCTH Oroc(heprbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiin. AHTpONOTEHHBIE U3MEHEHUs B Onocdepe.
['o6anbHbIE HKOTOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHNE IPUPOABI " YeJIOBEYECTBA. CoxpaHeHue
O0MOpa3HO00pa3us Kak OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBa palOHAIBLHOTO
yOpaBJICHUS MPUPOJHBIMU pecypcaMu M HX HCHoNb30BaHue. JlocTuxkeHus
OMOJIOTHH U OXpaHa MPUPOIbL.

JdeMoHCcTpanuu:

[Toprpetsr: A. [Ix. Tenciu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuiel u cxembl: «llumeBble nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmecTBay, «llenu nuranusy, «IKoIOTHUECKass MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOT€HHbIE  BO3ACHCTBUA Ha NPUPOAY», «Baxkuelme HCTOYHUKHU
3arpsi3HEHHs] BO3/yXa UM TPYHTOBBIX BOi», «[louBa — BaxkHeHIas cocTaBistoas
ouocdepr», «DakTophl aerpaganuu nouBy, «llapaukoBbiil dhderT», «DakTopbl
paIuoOaKTUBHOIO 3arpsi3HeHus Ouocdepbr», «OOmas cTpykTypa Ouochepb»,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepona B ouocdepe», «KpyroBopot azora B mpupoe.

O6opynoBanue: Mojenb-aniuiMKaus «TUnuyHble OMOLIEHO3bD», repOapuil
«PacTutenbHble coobI1IecTBay, KOJUIEKINH «buoreHos3y, «Bpenurenu BaxXHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJBTYp», TepOdapud U KOJUIEKIIMM pacTeHUH U
KUBOTHBIX, TIPUHAIJICKAITNE K PA3HBIM SKOJOTUYECKUM TPYMIaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoii deneparumn, n300pakeHUS OXPAHSIEMBIX BHJIOB
pPacTeHUN U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BUOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cormacuo ®I'OC COO, ycranaBauBalTCs TpeOOBaHUA K pe3yJbTaram
OCBOEHHUsI  OOy4YalOIIMMHUCA IPOrpaMM  CpPEAHEro  00Iero  oOpa3oBaHUSL:
JUYHOCTHBIM, METAPEAMETHBIM H IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B crpykType NHYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MpeameTa «Bbuomaorusn»
BBIJICIIEHBI CIICAYIOIINE COCTABISIONINE: OCO3HAHNWE OOYYAOIIMMHUCS POCCUHCKOM
Ipak IaHCKOMW MICHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOMpPEJCICHNI0, HAJIWYMe MOTHBAlMM K  OOYYCHHIO  OHOJIOTHH,
I[C/ICHATPABJICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHUH JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH W HMCTOPUYECKUX TPAIUIMA Pa3BUTHI OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JESITEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, MPUCYIIUMH CHCTEME
OHMOJIOTHYECKOTO  00pa30BaHUsA, HAJIHMYHWE DKOJOTHYECKOTO IMPaBOCO3HAHHMS,
CIOCOOHOCTH CTABUTH LM U CTPOUTH KU3HEHHBIE TUIAHBL.

JIMYHOCTHBIE PE3yNIbTAThl OCBOEHHUS IMpeamMeTa «BHOIorus» JOCTUTalOTCS B
CIMHCTBE Y4YeOHOW M BOCHHMTATCIILHOW JICATCILHOCTH B COOTBETCTBHH C
TPATUIIMOHHBIMH POCCHUCKUMH COIIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU I[CHHOCTSIMH, IPUHATHIMH B OOIIECTBE NpaBUIaMH U HOPMaMH
MOBEJICHUST U CHOCOOCTBYIOT TMPOIECCaM CaMOIIO3HAHMS, CAaMOBOCIIUTAHUS H
CaMOpPa3BUTHS, pA3BUTHS BHYTPCHHEW TMO3UIMH JIMYHOCTH, MAaTPHOTH3MA,
YBKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TPyJAa U CTapIileMy MOKOJCHHIO,
B3aHMHOTO YBa)KCHHsS, OCPEKHOIO OTHOIIECHHUS K KYyJIbTYPHOMY HACIEIUIO H
TPaIUIMSIM MHOTOHAIIMOHAIBHOTO Hapojaa Poccuiickoit denepanuu, mpupojae u
OKPY’KarolIen cpeie.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHOro mnpeameTa «buoIOrHsDY
JOJKHBI OTPaXKaTh TOTOBHOCTD U CIIOCOOHOCTH 00YYarOIIUXCsl PYKOBOJACTBOBATHCS
c(OPMHPOBAHHON BHYTPCHHEH IMO3UIMEH JUYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpPHCHTAIMi, TIMO3UTHBHBIX BHYTPCHHHUX  YOCKICHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOINEeCTBa, PACIIMPEHUE KU3HEHHOTO
OIBITA M OIBITA AEATEILHOCTH B MPOIECCE PealH3aliid OCHOBHBIX HAIpaBICHHI
BOCITUTATEIBHOMN JIEATEIIbHOCTH, B TOM YKCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTD I'PAXkKIAHCKOM MO3UIMK 00YYaIOIIErocst Kak aKTHBHOTO U

OTBETCTBEHHOI'O YJIEHA POCCUHCKOro OOIIECTBA;



OCO3HaHWE CBOUX KOHCTUTYIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKCHHUE
3aKOHA U MPaBOMOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW HEATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHWH y4eOHBIX W TMO3HABATENBbHBIX 3a7a4, BHIIOJHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOMN KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMH YOSKICHUSIMU, KyIbTYPHBIMHU IIEHHOCTSAMH U
COLUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B NIPOLIECCE COBMECTHOIO BBIIOJHEHUS
y4eOHBbIX, TIO3HABATEIbHBIX M WCCIENOBATENLCKUX 337a4, YBAXKHUTEIHBHOTO
OTHOIIICHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXIAEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHNUS;

TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKON AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

c(hOopMUPOBAHHOCTh POCCHICKOU rpaXXJaHCKOU WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUA K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IIE€pE]
PoauHoii, ropmoctu 3a cBOM Kpau, CBOIO PoauHy, CBOHM A3BIK W KYJIBTYDY,
IIPOLIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOT O Hapoaa Poccuy;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJTHOMY HACIEIUIO U NaMSITHUKAM MIPUPOIBI,
TOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWMH, TOHUMAHUSA 3HAYCHHs OWOJOTMM B TO3HAHWHM 3aKOHOB
PUPOJIBI, B )KU3HU YEIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

ujerHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHWE IYXOBHBIX LIECHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AYILEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJMUTENSAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOIO TIPUHATHUS ILEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAsi ICTETUKY ObITa, HAy4HOI'O M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIIEHUH;



NOHUMAaHUE YMOLIMOHAJILHOTO BO3JEHCTBHUS )KUBOW TPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, GOopMHPOBAHMUS KYJbTYPbI 3I0POBbSI U
3MOLMOHAJIBHOIO 0J1ar0MOTyYHusi:

NOHMMAaHUE W peaju3alus 3J0pOBOTO M 0Oe3omacHOro o0pa3a >XKU3HU
(310poBO€  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUIl U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHUM U OT/AbIXa, peryspHas duznueckas
aKTUBHOCTH), OEpPEXHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHHUS K
cOOCTBEHHOMY (DPU3MUYECKOMY U MICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE UEHHOCTH TMPaBWJI WHIMBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€3011aCHOTO MOBEICHUS B CUTYALUsIX, YTPOXKAIOIINX 3I0POBBIO U JKU3HHU JIIOJIEH;

OCO3HaHWE TIOCTEACTBUN W HEMPUATUS BPEIHBIX MPUBBIYEK (YMOTpeOIeHuUs
AJIKOT'0J1s, HAPKOTUKOB, KypEHUS );

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHUE [IEHHOCTH MacTepCTBa, TPY10Jt00ue;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTUYECKOW M COLUAIBHOMN
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TAKYIO IESITEIbHOCTD;

UHTEPEC K PAa3INYHbIM cpepaM MpodhecCHOHATBHON JEesTeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOpP Oyaymed mnpodeccun W peaTu30BbIBATH
CcOOCTBEHHbIE KU3HEHHbIEC TIJIaHbL;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa3oBaHUI0O U C€aMOOOpa3OBaHHMIO Ha
MPOTSIKEHUN BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTMYECKU LEJIeCO00pa3HOe OTHONIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIIICHHE YPOBHS 3KOJOTMYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLEHKM MX BO3MOXKHBIX MOCJHEICTBUMA IS
OKpY>Kalollen Cpeabl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM U MyTed ux
peuieHus;

CIIOCOOHOCTh HMCIIOJIB30BaTh IMPUOOpETaeMble MpPU HM3YYEHUH OHOJIOTUU
3HAHUSI W YMEHHUS TMpU pEHIeHUH Mpo0JeM, CBA3aHHBIX C palMOHAIbHBIM
OPUPOJIONOIb30BaHUEM  (COONIOJICHUE  MpaBUJ  MOBEAEHUS B IPUPOJE,
HalpaBJI€HHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HEINPHUATHUE JICUCTBUM, MPUHOCIIIMX BpPEI  OKPYKAIOILIEH
OPUPOJHON Cpele, YMEHHE MNPOrHO3UPOBATH HEOJArONMPHUSATHBIE IKOJIOIMYECKUE
NOCJIEICTBUS IPEANPUHUMAEMBIX AEHCTBUN U IPEIOTBPAIIATh UX;

HaJIM4KE Pa3BUTOIO IKOJIOIMYECKOTO MBIIUIEHHUS], YKOJIOIMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATbCS MMM B II03HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOU
IPaKTUKE, TOTOBHOCTH K y4aCTHUIO B IPAKTUUYECKOMN NIEATEIbHOCTH 3KOJIOTHYECKON
HaIlpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOW NMpPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHKUE SA3BIKOBOM M YWTATEIbCKOW KYyJIbTYphl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIFOABMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(pUuK OHMOJOrMM Kak HayKH, OCO3HaHUs €€ pojau B
(opMUpPOBaHHN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
OPEACTABICHUS. 00 OKpPYXAlolEM MHpPE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKAa U
oOlecTBa, B TMO3HAHMM MPUPOIAHBIX 3aKOHOMEPHOCTEW W pEUIEHUH MpodieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOexk1EHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIi COBPEMEHHOM LMBHJIM3ALIUU:
oOecrieueHrss HOBOIO YpPOBHSI Pa3BUTHUSI MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  pellaTh pecypcHble  MpoOJeMbl  pPa3BUTHUS
YeJI0BEUeCTBAa, OUCKA MyTeH BBIXOAA U3 INI00AJIBHBIX HKOJIOTUYECKUX MPOOIeM U
o0ecrieueHus  Mepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIHLHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (POPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOIMYECKMX 3HAaHUW B LEJIAX
NOBBIIICHNUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH, Kak
COCTAaBHOM 4YacTH (PYHKIMOHAJIBHOW I'PaMOTHOCTH OOydarouiuxcs, (popmMupyemon
IpU U3Y4YEHUH OMOJIOTUH;

NOHMMaHUE CYLIHOCTH METOJOB MO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4yaemble 3HAHHUS [JI1 aHalu3a Hu
OOBSACHEHHMS SBJIICHUW OKPYXKAIOLIEro MUpa U MPOUCXOAUIMX B HEM HM3MEHEHUH,
yMEHME JejaTh OOOCHOBAHHBIE 3aKJIIOUEHUS Ha OCHOBE HAay4HbIX (aKkTOB U
UMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HMCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHust Ipo0JieM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HaHUE I[EHHOCTH HAy4YHOH IEATEIBbHOCTH, NOTOBHOCTb OCYLIECTBIISATH
IPOEKTHYIO M MCCIIEIOBATENBCKYIO AEATENBHOCTh HHINBHUYAIbHO U B IPYIIIIE;



TOTOBHOCTh W  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYyYECHUIO HOBBIX 3HAHWA TIO OHWOJOTHH B
COOTBETCTBHUH C )KU3HEHHBIMH MMOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOCHUSI ydueOHoro mpenmera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMUPOBAHUS MHUPOBO33PEHHUS O00YyYaIOUIUXCS
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHSITHUS, OTPa’KaroIIne
LEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJ0B IO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, IHEPTUs, SIBJICHHE, MPOIECC,
CUCTEMa, Hay4HbIN (HaKT, MPUHIIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHUE,  HAONIOJICHUE, HW3MEpPEHUE, OKCIHEPUMEHT U  JPYrux),
yHUBEpCaJIbHbIE y4eOHbIC JeicTBUS (ITO3HABATENbHBbIE, KOMMYHUKATHUBHBIC,

pETYJISITUBHBIE), o0ecIeunBaoIIre dbopmupoBaHue (byHKIIMOHAIBHON
IPaMOTHOCTH W  COIMAJbHOM KOMIIETEHIIMM OOydYaroIuXcs, CIOCOOHOCTh
oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE MEKIMCIUIUIMHAPHBIE,

MHUPOBO33pEHUYCCKNE 3HAHWS W  YHUBEpPCaJbHbIC Yy4eOHBIC JICHCTBUS B
MO3HABATENILHON M COLIMAILHON TIPAKTHUKE.

MeramnpeaMeTHbIE PE3yIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETOo
00pa30BaHMs TOJKHBI OTPAXKaTh:

Osaagenue YHHMBepCaJIbHbIMH YueOHBIMU NMO3HABATEIbHBIMH
AeCTBUAMM:

1) 6azoBble JIOrHYECKHE AeiiCTBUS:

CaMOCTOATENILHO  (OPMYJIMPOBaTh W aKTyaJu3UpoOBaTh  IPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIITUICHUS
(aHanu3a, CHHTE3a, CpaBHEeHHUsI, KiIacCUpUKaIMU, 0000IIeHHs ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHSITHH (BBIACIATh WX XapaKTEepPHbIC NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTpEeNEesATh LENu JeATeTbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH UX
TOCTHKEHUSI, COOTHOCUTD PE3YIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMU TETISIMU;

UCITIOJI30BaTh OMOJIOTUYCCKUE MTOHATHUS TSl OOBSICHEHUS (DAKTOB W SIBJICHHM
KUBOU TIPUPOJIBL;

CTPOUTH JIOTHYECKUE pPaACCYXXIeHUs (MHIYKTUBHBIC, JIEIyKTUBHBIE, IIO
AQHAJIOTHH), BBISBISITH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pPaccMaTPHUBAEMBIX
SIBJICHHSX, (DOPMYJIUPOBAThH BHIBOJIBI M 3aKITFOUCHHS,

PUMEHSTh CXEMHO-MO/ICJIbHbBIE cpencrtBa  JUIs Ipe/ICTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUU B M3y4aeMbBIX OMOJIOTHYECKHX OOBEKTaX, a



TaKK€  NPOTHUBOPEUMI  Pa3HOr0  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
MH(GOPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUTaH pelIieHHs] MpoOJIeMbl ¢ Y4ETOM aHajan3a WMEIOIUXCS
MaTepHAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
IEJISIM, OIICHUBATh PUCKU TIOCTEICTBUN ACSITEIbHOCTH;

KOOPAWMHHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE TeHCTBUSA:

BJIAIeTh HABBIKAMH y4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOU JAESTEIbHOCTH,
HaBBIKAMH  paspelnieHus mpoodsieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIIECHUS MPAKTUUECKUX 33/1a4, IPUMEHEHHUIO
pa3IMYHBIX METOIOB TIO3HAHHUS;

UCIIOJIb30BaTh pa3IMYHbIe BHUIBl JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HAHUSA, €r0 HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPUMEHEHHUI0 B Y4eOHBIX
CUTYallUsAX, B TOM YKCIIE IPH CO3JJaHUH YIEOHBIX M COI[UATBHBIX TPOEKTOB;

(dbopMupoOBaTH HAYUHBIA TUI MBIIUICHUS, BJIaIeTh HAYYHOW TEPMHUHOJIOTHEMH,
KJTFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBATh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOM
JEeSTENbHOCTH Y )KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3a/ady,
BBIJIBUTaTh TUIOTE3Y €€ pEelIeHHs, HaXOAWTb apryMEHThl Ui J10Ka3aTelIbCTBA
CBOMX yTBEPXJICHUH, 3a]]aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYLIECTBJIATh LI€JICHANIPABICHHBIM MOUCK MEpPEHOca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCHOHATBHYIO CPEy;

YMETh TEPEHOCUTHh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO O0JIaCTH
KHU3HEICSATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTrMHAIbHBIE MOJIXO0Jbl U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 33a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) padora ¢ nHpopmanuei:

OpUEHTHUPOBATHCS B PA3TUYHBIX UCTOUHHKAX MH(OpMAIH (TEKCTE Y4eOHOTO
nocoOus, HAy4YHO-TIOMYJISIPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsiX U
CIPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHaNU3UpOBaTh



MH(GOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ JJ0CTOBEPHOCTh U HENPOTHBOPEUYNUBOCTH;

(GopMynHpOBaTh 3aMpOChl U TPUMEHATh PA3TMYHBIE METOJBI MPU TOUCKE U
oTbope Oumosiormyeckor mH(pOpManu, HEOOXOAMMOM JIJisi BBITTOTHEHUS yYEOHBIX
3ajady;

npuoOpeTaTh OMBIT HMCHOJB30BaHHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPUIEHCTBOBATH KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BaHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpeacTaBiICHUs
Oouosornyeckor nHpopmanuu (cxembl, rpaduku, AUarpaMmsbl, TaOIULbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIH fA3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornueckod uH(pOpManMeN: NPUMEHSATh XUMHYECKHE, (PUIUYECKUE U
MaTEMaTUYECKUE 3HAKU W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJIsJHOCTH;

BJIAJ€Th  HABBIKAMHM  pacloO3HaBaHWUA M 3alIUThl  MH(MOpMAaLNH,
uH(}OpMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgJiaiecHHe YHUBEPCAJIbHBIMIA KOMMYHHKATHUBHBIMH eHiCTBUAMM:

1) oO1eHme:

OCYLIECTBJISATh KOMMYHUKAIIMHU BO BCEX c(pepax >KM3HU, AaKTUBHO Y4ACTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyX)AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIBHO BBIIOJHEHUS MPEAJIaracMoi
3a/1a4y, YYUTHIBaTh UHTEPECHI U COTJACOBAHHOCThH MO3MIMI JPYTrUX YYaCTHUKOB
JMAJora WA JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHUS, TOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MNPEINOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHUTYalUH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJAJETh Pa3IM4YHBIMU CIIOCOOaMH OOILIEHUS W B3aMMOJICHCTBHS, TOHUMATh
HaMEpPEHUs PYTUX JIIOJAEH, MPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOppeKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHUS C HCIIOJIb30BaHHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTbD:

NOHMMAaTh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTD
OpPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PEIICHNH Y4eOHOM 3a1au;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM € y4éTOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA;



OpPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPAWHUPOBATh JACHUCTBUA MO €€ NOCTHXEHUIO: COCTAaBIISITh IUIAH JEHWCTBHUI,
pacnpenensiaTb pojad € y4E€TOM MHEHHM YYaCTHMKOB, OOCYXIaThb pEe3YJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAadeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHMKAa KOMaH[bl B
oO1Iui pe3ynbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE ITPOEKTHI, OLECHUBAaTh HUIAEHU C TIO3ULUUHA HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3jIU4HBIX
CUTYaIUIX, TPOSIBISATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

OBiaeHne YHMBEPCAJIbHBIMH PEryJIATHBHBIMU AeHCTBUSIMHU:

1) camoopraHu3anusi:

UCIIONIb30BaTh OHMOJOTMYECKHE 3HAHUS JUISl BBISIBICHUS MpOOJIeM H HX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUU I1I€JIEBble U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSIX M IOCTYIKaxX IO OTHOLIECHHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILIECTBIIATh MO3HABATEIBHYIO AEATEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTeIbHON
NEATENbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOATENIbHO  COCTAaBJATh IUIAH pEHIeHHs MNpo0JeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, Oparb OTBETCTBEHHOCTH
3a pEILICHHUE;

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (HOPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW HPYIUIMU B
pa3HbIX O00JacTSIX 3HAHMM, IMOCTOSHHO NOBBIIATH CBOM OOpa30BATEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTD,
OLIEHMBAaTh COOTBETCTBHUE PE3YJIBTATOB LEAM;

BJaJ€Th  HABBIKAMM  TIO3HABATEJIbHOM  peduIeKCMM  Kak  OCO3HAHMUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX PpE3YyJIbTaTOB U
OCHOBaHMi, UCIOJIB30BaTh MPUEMBI PEQIEKCUU JIs OLEHKH CUTYyallMd, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUICHUS IO HX
CHUKEHMIO;



IPUHUMATh MOTHBBI M apPryMEHTHl JPYyTMX NPU aHAIW3E pEe3yJIbTaTOB
NEATEIbHOCTH;

3) mpuHsiTHE CedsI M IPYTrUX:

PUHUMATh Ce0sl, MTOHUMAsi CBOU HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHTHl JPYyIMX [PU aHAIU3€ pEe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

HPEAMETHBIE PE3YJIBTATBI

IIpenmerHbie pe3ynbrarhl ocBoeHHS Iporpammbl COO mo Oumojornu Ha
0a30BOM ypOBHE BKJIIOYAIOT cnenupuyeckue 1 yueOHoro npeamera «buomgorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEWCTBUI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JAESITEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMS U
NPUMEHEHHUIO 3HAHUI B Pa3IMUYHbIX y4€OHBIX CUTYallUsAX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosorueid. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenmeTrHble pe3ynbTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce TOJKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAYyYHOIO
3HAHUS €CTECTBEHHBIX HAyK, B (POPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpa M HAyYHOTO MHMPOBO33PEHHMS, O BKJIALE POCCHUCKUX U
3apyOexHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (YHKIMOHATIHHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl peLEHUs KU3HEHHbIX 33/1a4;

YMEHHME DPACKpPBIBaTh COJAEpKAHWE OHOJIIOTMYECKUX TEPMHUHOB M IOHATHUIL:
KHU3Hb, KJETKa, OpraHu3M, MeTa0oau3M (0OMEH BELIECTB M NpeBpalleHUE
SHEPIrur), rOMeOocTa3 (CaMOperyJisilus), YPOBHEBAs OPraHU3aLUs JKUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHUE (PEMPOIYKLIKS), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHME u3JlaraTb OWOJIOTHUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAs, LEHTpaJibHas J0rMa MOJIEKYJApHOM Ouosorun), 3akoHbel (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u yuenust (o meHTpax MHOrooOpasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. . BaBunosa), onpenensars rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJaMU HAYYHOrO MMO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMKCAHUE >KUBBIX CHCTEM, MPOLIECCOB U SBJICHUM, OpraHu3alus U IMpOBEIACHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTa,  BBLABM)KEHHE  THIIOTE3bl,  BBISBICHUE
3aBHUCHUMOCTH MEXIY HCCIEIYyEMbIMH BEIMYMHAMH, OOBSCHEHHE IMOJYYESHHBIX



pE3yIbTATOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPUA U 3aKOHOB, YMCHHE
JIeaTh BBIBOJBI HA OCHOBAHUH TTOJIYYCHHBIX PE3YyJIbTATOB;

YMEHHUE BBIIEIATh CYIICCTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKApUOT U
AYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLECCOB: OOMEHa BEILECTB M IMpPEBpALICHUs] 3HEPTUU B KIETKe, (DOTOCHUHTE3A,
IUTACTUYECKOTO M DHEPreTHYECKOro OOMEHa, XEeMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS, Pa3MHOXKCHUS, WHIUBUIYAIBHOTO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHbIE 3HAHHS ISl OOBSACHEHUS OMOJOTUYECKUX
IIPOIIECCOB U SIBJICHUH, JJIS MPUHSATHS MPAKTHUECKUX DPEIICHUN B TOBCEIHEBHOM
KU3HU C LEeNbl0 olecredeHus: 0e30IacHOCTH CBOETO 3JI0POBbsl U 3J0POBbS
OKPYKaIOIIUX JIFOJIeH, COOII0ICHNUSI HOPM TPaMOTHOT'O TIOBEICHUS B OKPY KAIOIICH
IPUPOJHON cpese, MOHMMaHWE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHKCHUHN
COBPEMEHHOM Ouonornn OMOTEXHONOTUI ISl  PalMOHAIBHOTO
IPUPOONOIH30BAHNUS;

yMEHUE pellaTh »JJIEMEHTApHbIE TEHETUYECKHUE 3aJlayd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBAaHWE, CLEIJICHHOE HacJeI0BaHUE, COCTaBISITH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS JUIsl TIPEACKa3aHus HAcleAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JIA0OpAaTOpPHBIE M TpaKTUYeCKue pabOThl, COOIIOAATH
IpaBuiia Mpu padoTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAaTh M HWHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KaHMS, BKIIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MAacCCOBOM MH(POPMAIIUH, HAYIHO-TIOMYJISIPHBIC
MaTepHaibl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCICAOBAaHWM B OHMOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTHH;

yMEHUE CO03/1aBaThb COOCTBEHHbIC IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAINIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh OHATUIHBIN armnapaT OMOJIOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro mnpeamera «buonorus» ¢ 11
KJlacce OJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE W POJU OMOJIOTUU B CHUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B ()OPMHPOBAHHHM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpPa MU HAYYHOTO MHPOBO33PEHUS, O BKIJIAJI€ POCCHUICKUX U
3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHWOJOTUH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH YeJIOBEKA JUIsl pEIISHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJCpKAHUE OHOJIOTMYECCKHMX TEPMHHOB W TIOHSTHI:
BU/I, IOMYJIALUS, TeHO(OH/, SBOJIOLHMS, ABMXKYIIUE CUJIBI ((DaKTOPBI) SBOIIOLHH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PAKTOPHI,



SKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEAYyLEHThl, LN MUTAHUS,
AKOJIOTHYECKas MupamMuga, OuoreorneHos, ouocdepa;

yMEHHUE U3JIarath OWOJIOTUYECKHE TEOpuu (PBOJIIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabimeBoro cxoacrtsa K. M. Bbapa, depenoBaHus TJIaBHBIX HalpaBICHUN U
nyTteit sBomonuu A. H. CesepuioBa, yuenust o ouochepe B. M. Bepnanckoro),
OTIPEICIISITh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHUE BJIAJIETh METOJIaMU HAYyYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMHUCAaHUE >KUBBIX CHUCTEM, IMPOLECCOB W SIBICHUM, OpraHu3alus U IpPOBEACHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBM)KCHUE  TUIOTE3bl,  BBISIBJICHUE
3aBUCMMOCTH MEX]ly MCCIElyeMbIMH BEJIMYMHAMHU, OOBSICHEHHUE MOITYYEHHBIX
pEe3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISTh CYIIECTBEHHbIE MPU3HAKU CTPOEHUSI OUOJOTUUYECKUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUI, TPOAYLEHTOB, KOHCYMEHTOB, pPEIYyLEHTOB,
OMOreoleHO30B U JKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HAClEACTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpTraHu3MOB, JCHCTBUS HKOJIOTHYECKUX (DaKTOpPOB Ha OpraHU3MBI, IEpeHoca
BEILIECTB M IIOTOKAa HHEPIHMM B JKOCUCTEMAaX, AHTPOINOTCHHBIX H3MECHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IUKJIOB B Onocdepe;

yMEHHUE TPUMEHSTh IMOJYUYCHHBIC 3HAHMS 11 OOBSICHEHHS OHMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUU, JJIs NPUHATUSA NMPAKTUYECKUX PELICHUM B IOBCEIHEBHOU
KU3HM C IIEeTbI0 o0ecreueHus: 0e30MacHOCTH CBOETO 3/I0POBbS M 370POBbS
OKPYKaIOIIUX JIIOJIeH, COOJIFOICHHSI HOPM TPAMOTHOTO TIOBEICHHS B OKPYKAIOIICH
NPUPOJHON cpejie, TMOHMMaHUE HEOOXOJAMMOCTH HCIIOIb30BaHUs JOCTHKEHUN
COBPEMEHHOM OMOJIOTUH JIJIsl PAIIMOHATIEHOTO TPUPOOIIONH30BaAHNUS;

yMEHHUE peliaTh 3JIEMEHTApHbIE OMOJOTUYECKHE 3a/1aud, COCTABISTH CXEMBI
NepeHoca BEIIECTB U SHEPTUH B IKOCUCTEMax (LIeTH MUTaHUs);

yMEHUE BBINOJIHATh JIA0OpAaTOpPHbIE M MpakTUYecKue padoThl, COOIIOAATH
IpaBuJIa MpU padboTe ¢ yu4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAaHHUEM;

yMEHUE KPUTHYECKH OIEHWBATh MW HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEpKaHUsA, BKIIOYAIOUIYI0 TICEBJOHAYUYHbIC 3HAHUS W3
Pa3IMYHBIX UCTOUYHUKOB (CpEJCTBA MAacCCOBOM MH(POPMAILIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuaybl),  paccMaTpuBaTh  IJ00AJIbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YyMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHMUS,
0000111ast OMONOTrMYecKyr0 MH(GOPMAIIMIO U3 HECKOJbKUX MCTOYHUKOB, IPAMOTHO
UCIIOJIb30BATh TOHATUIHBIN arrmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaunmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne ni/m P Kontpoasnsie | IlpakTnueckne (mupp )
NMPOrpamMMmblI Bcero oOpa3oBaTe/ibHbIE
padoThbI padoTsI
pecypchl
bub6mmoreka [IOK
1 b 2 0.5
WONOTHL Kax Hayxd https://m.edso0.ru/7f41c292
2 JKuBble cucTeMbl U UX OpraHU3aIus 1 bubmmorexa [TOK
P t https://m.edsoo0.ru/7f41c292
bub6moreka [JOK
X i 1
3 UMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 httos://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 XK 6
VSHEACHTCIBHOCTE TICTRH https://m.edsoo.ru/7f41c292
5 Pa3zmHoOXeHUE M MHIUBUYATbHOE PAa3BUTHE 5 1 bu6mmoreka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnencrBeHHOCTS U HI3BMEHUMBOCTH 8 15 bubmnoreka LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexmust opranu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
8 P 1
CICPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 4



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

11 KJIACC

KoanuectBo yacos JIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoTbl padoThI
pecypchl
bu6mmorexa [IOK
1
1 IBOMOUHOKHAs GHONOTHS o https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTHUE XKU3HU Ha 9 05 bubnnorexa [HJOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nmmoreka [IOK
1
3 Oprasu3Mel 1 OKpYKaiouas cpeia > https://m.edsoo.ru/7f41cc74
bu6nuoreka [JOK
4 Coo0111ecTBa ¥ 9KOJIOTMYECKUE CUCTEMBI 9 httos://m.edsoo.ru/7fALeCTA
bu6nmoreka [IOK
2
> Peseprioe Bpems https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 2.5



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




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero H3ydyeHusi = o0Opa3oBaTeJbHbIE
padoThbI padoTsbI
pecypchl
bu6nuoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
04.09.2025 https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA KUBOUW TPUPOIBIL.
[IpaxTuyeckas padora Ne 1
2 «/cnonb3oBaHue pa3auyHbIX 1 0.5 bubmorexa HOK
P ' 11.09.2025 | https://m.eds00.ru/863e6122
METOJIOB MPHU U3YYECHUU
OMOJIOTMYECKUX O0OBEKTOBY
3 buosiornyeckue cuctemsbl, NPOLECCHI 1 bubnmnorexka [JOK
U UX U3y4YEHUE 18.09.2025 @ https://m.edso0.ru/863e6564
4 XUMHUYECKUI cOCTaB KJIeTKU. Bonxa u 1 bubmuorexa [JOK
MUHEpaJIbHBIE COTH 25.09.2025 | https://m.edso0.ru/863e674e
bu6nuoreka [IOK
5 b .C 0 1
S LOCTAR 1 CTPOCHHE DEIKOB 02.10.2025 | https://m.eds0o.ru/863e6b72
DepMeHThl — OUOJIOTHYECKUE
katanu3atopsl. JlabopaTopHas
5 pabora Ne 1 «M3yuenue 1 05 bubnmnoreka [JOK
KaTaJTUTHYECKON aKTUBHOCTH ' 09.10.2025 | https://m.eds0o.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuUIa3bl
WM KaTanasbl)»
7 Vraesonsl. Jlunmael 1 Bubmaorexa ITOK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

16.10.2025

bu6nmorexa [IOK
8 Hyxentiosbie kucotsl. ATO 23.10.2025 | https://m.edso0.ru/863e6d5¢c
9 Hcropust 1 METOBI U3yUYECHUS bubnmnorexa HOK
kietku. Kinetounas teopust 06.11.2025 |  https://m.edso0.ru/863e6e88
10 KneTka kak nenoctHas xuBast
cuctema 13.11.2025
CrpoeHnue 3yKapuoTHYECKON
kietku. Jlaboparopnas pabota No 2
«3y4yeHune cTpoeHus KIeTOK bubnmnorexa [JOK
11 PaCTEHHI, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
. 20.11.2025
OaxkTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpErapaTax u ux
OTIMCAHUEe»
bu6nmoreka [IOK
12 OBMEH BeIeCTs Mk METACOH3M 27.11.2025 | https://m.edso00.ru/863e766¢
bubnuoreka [JOK
13 Potocitrres. XemocHirres 04.12.2025 | https://m.edso00.ru/863e7c98
. bu6nmmoreka [IOK
14 uepreTiieckiit oOmen 11.12.2025 | https://m.edsoo.ru/863e7aae
JKu3HeHHBIN IMKIT KIeTKU. [lenenue
kieTku. Mutos. JlabopaTopHast Bu6morexa IOK
15 padora Ne 3 «Habmionene mutosa b 05 18.12.2025 @ https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIKa JTyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»
16 buocunres 6enka. Peaknus bu6mmoreka [IOK
MaTPUYHOTO CHHTE3a 25.12.2025 | https://m.edsoo.ru/863e796e
17 Tpancnsauus — OuocuHTe3 Oeka bubnmnorexka HOK



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
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

15.01.2026 @ https://m.edsoo.ru/863e796e
18 Hexnerounsie ¢popmbl )KU3HU — bubnnoreka [IOK
BUPYCHI 22.01.2026 | https://m.eds00.ru/863e7540
bubmuorexa [JOK
19 DopMBI pa3MHOKEHHUST OPTaHU3MOB 99.01.2026 https://m.eds00.ru/863e81b6
o https://m.edso0.ru/863e831e
. butmmoreka [JOK
20 M
eHos 05.02.2026 | https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JlabopaTtopnast pabota Ne 4 05 bubanorexa HOK
«3y4yeHue cTpoeHus MoIoBbIX ' 12.02.2026 | https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
99 WuauBuayanbHOE pa3BUTHE bubmmoreka [IOK
OpPraHNu3MOB 19.02.2026 @ https://m.edsoo.ru/863e8436
23 I'eneTnka — Hayka o bubnmnorexa [HOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTHU 26.02.2026 | https://m.edsoo.ru/863e862
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 npu3HaKoB. MOHOTHOpUIHOE brbmmorexa LIOK
P ] pr 05.03.2026 | https://m.eds00.ru/863e8878
CKpEIIMBaHKE
0 .3
55 | oo menesoss BuGiorera LIOK
A 12.03.2026 = https://m.edso0.ru/863e89a4
MIPU3HAKOB
CueruieHHOe Hacle0BaHue
26 npusHakoB. JlabopaTopHas paborta 05 bubnmnorexa [HOK
Ne 5 «M3yuenune pe3ynbTaToB ' 19.03.2026 = https://m.edso00.ru/863e8c60

MOHOTHOPHUIHOTO ¥ TUTHOPHTHOTO



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

CKpEIIMBaHUS Y IPO30(UIIbI HA
TFOTOBBIX MUKPOIIPEIIapaTax»»

97 I'enetuka nona. Hacnenoanue 1 butmmoreka [{OK
MPU3HAKOB, CIIETUIEHHBIX C MOJIOM 26.03.2026 | https://m.edso0.ru/863e8c60
HN3smenunBocTh. HenacnencTBeHHas
U3MEHUYUBOCTh. JlaboparopHas

08 pabota Ne 6. UzyueHue 1 05 bu6muoteka [IOK
MOIU(PUKAITIOHHON U3MEHUHNBOCTH, 09.04.2026 | https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUALIMOHHOTO Psijia U
BApHAIMOHHON KPUBOW»

HacnenctBeHHast UBMEHUYUBOCTb.

29 JlaGopatopHas pabora Ne 7. 1 05 bubnmnorexa HOK
«AHanu3 MyTaluii y 1po30(uisl Ha 16.04.2026 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIIapaTax»

bubmmorexa [JOK

30 Peneriica wenosexa 1 23.04.2026 | https://m.edsoo.ru/863e8d78
PezepaHblil ypok. O60011eHuE 110

31 teme «HaciiencTBEHHOCTE U 1 30.04.2026
U3MCHUYUBOCTH OPTraHU3MOBY

32 Cernekius Kak HayKa U TIpo1iecc 1 bubnnorexa LIOK

07.05.2026 @ https://m.eds00.ru/863e9214

33 MeToabl U JTOCTHKEHHUS CEJIEKITHU 1 bubnuoreka [IOK
pacTEeHU U KUBOTHBIX 14.05.2026 = https://m.edso0.ru/863e9214

34 buorexHosmorus kKak oTpacib 1 bubanorexa HOK
MPOU3BOJCTBA 21.05.2026 | https://m.edsoo.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne Jara ungposbie
w/n TeMma ypoka Beero Kontpoabubie | IlpakTtuuyeckue H3yenus o6pazoBaTeIbHEIe
padoThI padoThI
pecypcebl
1 DBOJIIOIMUS U METOJIbI €€ U3YUCHUS 1 Bubmaorexa ITOK
04.09.2025 | https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTUs NPEACTABICHUI 1 bubnmnorexa HOK
00 DBOIIOLUH 11.09.2025 | https://m.edsoo.ru/863e9570
bu6nunoreka [IOK
3 MurkpooBoionts L 18.09.2025 | https://m.edsoo.ru/863e9cle
[Tomynsiust Kak IeMeHTapHas
€JMHHIIA BUJIA ¥ SBOJIOLUY.
4 HI;6op§TopHI;ﬂ pabota Ne 1 1 0.5 bubmorexa [TOK
25.09.2025 | https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIOTHUIECKOMY KPUTEPHIO)
5 JIBuoKyIpe cumbl (3N1IeMEHTapHbIe 1 bubnnorexa [IOK
(bakTOpbI) IBOIOINH 02.10.2025 | https://m.edsoo.ru/863e9da4
. bubmmorexa [JOK
0 Ectectaentbili otoop 1 ero popuet L 09.10.2025 https://m.edsoc]f ru/863e9ed0
PesynbTathl sBOMIOINH:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BUI000pazoBanue. Jlaboparopuas 1 05 bubnmnorexa [JOK
pabora Ne 2 «Onucanue 16.10.2025 | https://m.edsoo.ru/863e9fde
IPUCTIOCOOJICHHOCTH OpraHu3Ma u
€€ OTHOCHUTENFHOTO XapaKTepay
8 HamnpaBnenus u mytu 1 bubmuorexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

JKA3HU Ha 3eMIIe)

MaKpOIBOJTIOIAN 23.10.2025 | https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTh 3BOTIONNN 06.11.2025
10 HcTopus >xu3HU Ha 3emiie U METObI
e n3yueHus 13.11.2025
11 I'unoressl IPOUCXOKACHUS KUZHU bubnuoreka [IOK
Ha 3emie 20.11.2025 | https://m.edso0.ru/863ea5a6
12 PazButue xu3HM Ha 3eMJie 110 Apam bubmuorexa [JOK
Y NiepuoJam 27.11.2025 | https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl BOJTFOIIH
PaCTHTENBHOTO U KHBOTHOTO MHPA.
13 [Tpaktuyeckas padora Ne 1 05 bubnmnorexa [JOK
«3yyeHune ucKonaeMbIx OCTaTKOB 04.12.2025 | https://m.edsoo.ru/863ea8bc
pacTeHHIA 1 )KHBOTHBIX B
KOJUTCKITUSIX)
14 CoBpemeHHast cuctemMa bubmuoteka [IOK
OPraHu4eCcKoro Mupa 11.12.2025 @ https://m.edsoo.ru/863ea48e
15 DBOJIIONNS YETOBEKA bu6nuoreka [IOK
(anTpOmorexHes) 18.12.2025 @ https://m.edsoo.ru/863eac2c
16 JBwxyuue cuibl (akTopsl) bubnmnorexa HOK
aHTpOIIOreHe3a 25.12.2025 | https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUH BOJIOLINU
YyeJioBeKa 15.01.2026
18 UYenoBeyeckue pachbl U IPUPOIHbIE bu6muoreka [IOK
aJanTaluy YeJoBeKa 22.01.2026 | https://m.edsoo.ru/863eaea2
PesepBubIii ypok. O600611IeHHE 1O
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE 99.01.2026



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
https://m.edsoo.ru/863eaea2

20

DKonorus Kak HayKa

05.02.2026
21 Cpenbl 00UTaHMS U SKOJIOTMUYECKHUE bubmuoreka [IOK
bakTopbl 12.02.2026 | https://m.edsoo.ru/863eafec
AbluoTtndeckue (HaxTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdonoruveckue 0COOEHHOCTH
22 ACTEHUM U3 pa3HBIX MECT 0.5 bubmmorexa [JOK
P P ' 19.02.2026 | https://m.edsoo.ru/863eb10e
obutanusny. JJaboparopnas padota
Ne 4. «BnusiHue cBeTa Ha poCcT U
pa3BUTHE YSPEHKOB KOJICYCay
bu6mmorexa [IOK
23 b
HOTHHECKHE (aKTOph 26.02.2026 | https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nomyssinun. [Ipaktndeckas padota
24 Ne 2«1 ¢ 0.5
« OHS%T TUIOTHOCTH 05.03.2026
TIOTTYJISIIIUI Pa3HBIX BUJIOB
pacTeHui»
o5 Coo0b1ecTBa OpraHu3MoB — bubmmorexa LIOK
OHOIIEHO3 12.03.2026 | https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnmnorexa HOK
(9KOCHCTEMBI) 19.03.2026 | https://m.edso0o.ru/863eb46a
OcHOBHBIE TTOKA3aTENHN IKOCUCTEMBI.
27 DKOJIOTUICCKUE TTHPAMUIBI bubmorexa HOK
. P ) 26.03.2026 | https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykieccust
28 IT
PUPOIHBIC IKOCUCTEMBI 09.04.2026
29 AHTPOTIOTEHHBIE IKOCUCTEMBI



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

16.04.2026

30 Buocdepa — rnodanbuas 1 bubnnoreka [IOK
IKOCUCTEMA 3eMIIN 23.04.2026 | https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYLIECTBOBAHHUS 1 bubnmnorexa HOK
ouochepsr 30.04.2026 | https://m.edso0.ru/863ebd16

32 YenoseuecTBo B Onochepe 3emin 1 07.05.2026

33 CocyuiecTBOBaHUE MTPUPOJIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA 14.05.2026 | https://m.edsoo.ru/863ebale
PesepBHbiit ypok. O000IIICHIE TEMBI

34 «Co000111eCTBA U DKOJIOTHUYECKUE 1 91.05.2026
CHUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I10 34 25

[TPOT'PAMME



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




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOT'PAMMBbBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero 001ero odopa3oBanus

CdopmupoBaHHOCTh 3HAHUK O MECTE W POJH OHOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTHHBI MUpa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIe¢ POCCHMCKHX W 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE
Ouosoruy; (QyHKIMOHAIEHON TPAaMOTHOCTH YEJIOBEKa IS PEIICHUS

JKU3HCHHBIX 3a1a4

YMeHHe pacKkpeiBaTh COACp)KaHWE OHOJIOTHYECKUX TEPMUHOB U
MOHSTHM: KHU3Hb, KJIETKa, OpraHu3M; MeTadbonu3m (0OMeH BEIeCTB U
MpeBpalleHue HHEPrum), roMeocTa3 (caMOperyJsiius), ypOBHEBas
OpraHHu3aIus JKUBBIX CHUCTEM, CaMOBOCIPOU3BEACHHE (PETPOTYKIHS),

HAaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHUC

YMeHue uznaraTb OMOJOrMYECKUe TEOpUM (KIETOYHAsi, XPOMOCOMHAs,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (O LEHTpax MHOrooOpasusi M IMPOUCXOXKICHHS KYJIbTYPHBIX
pactenuii H.M. BaBuinosa), onpenensTe rpaHULbl UX NPUMEHUMOCTH K

ZKHUBBIM CUCTEMaM

YMeHue BIajeTh METOJaMU HAy4YHOrO TIO3HAHHWsS B OHOJOTUU
(HabOmrofieHNe W OMHMCAHHUE JKUBBIX CHCTEM, IPOILIECCOB U SIBICHUU;
OpraHm3alusi W MPOBEICHUE OMOJOTHYECKOrO  OSKCIIEPUMEHTA,
BBIABIKCHHE TUIIOTE3EL, BBIABIEHUE  3aBUCUMOCTH  MEXIY
WCCIIeyeMbIMU BETMUMHAMHU, OOBSICHEHHE TOJYUYCHHBIX PE3YJIbTaTOB,
WCMOJIb30BAHHBIX HAYYHBIX TOHSITUH, TEOPUHA M 3aKOHOB; YMEHHE

ACJIaTb BBIBOJABI HA OCHOBAHUU MOJTYYCHHBIX p€3y.]'II)TaTOB)

yMeHI/Ie BBIACIISITH CYIHeCTBeHHBIC HpI/ISHaKI/I BI/IPYCOB, KJICTOK
HpOKapI/IOT 158 BYKapI/IOT, OOHOKJICTOYHBIX nu MHOT'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TMPOIECCOB OOMEHa  BEHIECTB U
MIPEBPAIIICHUS JHEPTUU B KIETKE, (OTOCHHTE3a, IUIACTHYECKOIO H
JHEPreTUYecKoro  OoOMeHa,  XEMOCHHTe3a, MHTO3a,  Meko3a,
OIJIOIOTBOPEHUS,  PAa3MHOXKEHUS,  WHAMBHIYAJIbHOTO  Pa3BUTHUSA

opranusMa (OHTOTEHE3)




YMeHHe TPUMEHATh TOJYYCHHBIE 3HAHUS I OOBSCHEHUS
OMOJIOTHYECKUX TPOIIECCOB U SIBJICHUH, JUISI IPUHATUS TPAKTUYECKUX
pelieHuii B MOBCEAHEBHON KHU3HU B LIETAX oOecrieueHns 6e30MacHOCTH
CBOETO 37I0POBbsI M 37J0POBbsI OKPY>KAIOIIUX JIFOJIEH, COOTIOIEHUSI HOPM
rPaMOTHOTO TIOBEIEHUS B  OKpYXKAalOLIeH MPUPOAHON  cpere;
MMOHUMaHUE HE00XO0TUMOCTH HCIIOJIb30BaHUs JIOCTHKEHUI
COBPEMEHHOW OWONOTMM ¥ OMOTEXHOJOTHH JUIsi PalOHAIBHOTO

IpUPOAOIIOJIb30BAHUA

YMeHue peliaTh 3JICMCHTAPHBIC T'CHCTHUYCCKUC 3ad4Yd HA MOHO- U
,I[I/IFI/I6pI/II[HOe CKpCHIMBAHUC, CHCIINICHHOC HACJICAOBAHHUC; COCTABJIATH
CXCMbI MOHOFI/I6pI/Il[HOFO CKpCUIMBaHUA JJIA NpCaACKa3aHuA

HacCJICAOBAaHUW IMPU3HAKOB Y OpraHU3MOB

YMeHHue BBINOJHATH JIA0OpaTOpHBIE M TpaKTHYECKue paboTsl,
coOmonaTh mnpaBuia nHpu pabore Cc ydyeOHBIM U JTa0OpPATOPHBIM

o0opyoBaHEM

YMeHue KpUTHYECKH OLIEHHWBAaTh U HMHTEPIPETHUPOBATH MH(POPMAIUIO
OMOJOTrMYECKOTr0 COAEPKaHUs, BKIIOYAOIIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3ianuHbiX UcToYHUKOB (CMMU, HayyHO-TIOMYJIsipHBIE MaTepHalbl);
STHUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOrUH,

MCEIUIHHE, OHMOTEXHOJIOTHH

10

YMeHne co3naBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYIO WH(OPMAITHUIO U3 HECKOJBKUX HCTOYHUKOB,

I'pPaMOTHO HMCIIOJIB30BATH MMOHATUHHBIN arapar OHOJIOruHn

11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

HpOBepﬂeMble NpeaAMETHBLIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06p330BaTeJ’IbH0ﬁ NnmporpamMmasl CpeaHeEro 0611161"0 06pa30BaHI/Iﬂ

CpopMUpOBAaHHOCTh 3HAHUM O MECTE W POJH OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHHUS €CTECTBCHHBIX HAyK, B (HOPMUPOBAHUHN COBPEMEHHOM
€CTEeCTBEHHO-HAYYHOW KapTUHBI MUpa W HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHICKHX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B Pa3BHUTHE
O6uosoruy; (yHKUMOHAILHOM TPAMOTHOCTH 4YeJIOBEKa ISl PEIICHHUs

JKU3HCHHBIX 3a1a4

VYMmenne pacKpbiBaTb COACPKAHUC OMOJIOTUYECKHX TCPMHUHOB H

TIOHATUI: BUJ, TOIMYJIAIUSA, TeHOMOH, SBOIIONHNS, IBHKYIIUE CHIIBI




(dbakTopsI) 9BOJTIOIINH, MPUCTIOCOOTIEHHOCTh OpraHU3MOB,
BH1000pa30BaHME, DKOJIOTHYCCKHE (bakTopsI, JKOCHCTEMA,
POy LICHTBI, KOHCYMEHTHI, PEAYLEHTBI, Lenu MATaHus,

9KOJIOTHYECKas TUpaMKIa, OuoreoreHo3, ornocdepa

YMeHnue uznaratb OHOJOTHYECKUE TEOPHH (SBONIOIMOHHAS Teopus Y.
JapBuHa,  CcHHTETHYECKass  TEOpUs  DBOJIOLMUHU), 3aKOHBI U
3aKOHOMEpHOCTH (3apojpbiieBoro cxoacrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBiieHui u mytei sBomtounn A.H. CeBepiiosa, yueHus o
ouochepe B.M.  Bepuaackoro), ompenensaTh TPaHUIBl  HX

MNPUMCHUMOCTH K ) XUBBIM CUCTECMaM

YMeHue BIaeTh METOJAaMU HAYYHOTO TIO3HAHHS B OHOJIOTHUH
(HabmrofeHre W OMKMCAHHME JKUBBIX CHCTEM, IPOILIECCOB W SIBJICHHIA,
OpraHm3anusi W MPOBEJICHUE OWOJIOTHMYECKOTO  AKCIICPUMEHTA,
BBIIBHKCHHE TUIIOTE3EL, BBIABIECHUE  3aBUCUMOCTH  MEXIY
HCCIIEeyeMBbIMU BEJIMYMHAMHY, OOBSICHEHHE TOTYyUYEHHBIX PE3yJIbTATOB,
WCMOJIb30BAHHBIX HAyYHBIX TOHSITUH, TEOPUHA M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUHU MOJTYYCHHBIX pe3y.]'H)TaTOB)

YMenue BBIJICJIATH CyIIIECTBEHHBIE MIPU3HAKA CTPOCHHUS
OMOJOTMYECKMX OOBEKTOB: BHUJOB, MOMYJSIHM, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLEHTOB,  OHOT€OI€HO30B U  JKOCHUCTEM;
0COOEHHOCTH IIPOLIECCOB HACJIEICTBEHHOU U3MEHUYUBOCTH,
€CTECTBEHHOro  0TOOpa, BUA000Pa30BaHUs, IMPHUCIOCOOIEHHOCTH
OpPraHu3MOB, JEHCTBUSA HKOJOTHYECKUX (PAKTOPOB HA OPraHU3MBI,
[IEpEHOCa BELIECTB U IIOTOKA YHEPIUU B YKOCUCTEMAX, AaHTPOIIOT€HHBIX
U3MEHEHUN B DKOCHCTEMAaX CBOEH MECTHOCTH, KPyTOBOPOTa BELIECTB U

OMOreOXMMHUYECKHX ITUKIIOB B Onocdepe

YmMenue IMPpUMCHATH IMMOJTYYCHHBIC 3HaHUA JJIA 00BSICHEHUS
OMOJIOTHYECKHX mponeccoB 1u HBHGHHﬁ, IJId IPUHATHA IMMPAKTUYCCKUX
pelIeHHii B MOBCETHEBHOMN KU3HU B LENAX 00ecTrieueHHst 0€30MacHOCTH
CBOETO 3710POBbsI U 37J0POBbsI OKPY>KAIOIUX JIFOJEH, COOJIIOIEHUST HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXAWOWIIEH MNPUPOJHON  CpeAc;
IIOHUMaHHue HCO6XO)II/IMOCTI/I HCIIOJIB30BaHUA }IOCTI/I)KGHI/Iﬁ

COBPEMEHHOM OMOJIOTHH JJIS pAallMOHATIBFHOTO TIPUPOIOTIOTH30BAHUS

VYMmenne peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHE 3aga4u, COCTaBJIATH

CXEMBbI MIEpPEHOCa BEIECTB 1 SHEPTUHU B IKOCHCTEMaXx (LIeMH MUTAHUS)

YMeHue BBINOJHATH J1a0OpaTOpHbIE U MpaKTUYecKue paboThl,
cobmonarte TpaBuia mpu padbore ¢ ydeOHBIM H Ja0OpPaTOPHBIM

00opy10BaHHEM




YMeHne KpUTHYECKH OLIEHHWBAaTh U HMHTEPIPETHPOBATH MHGOPMAIUIO
OHMOJIOTrMYECKOr0 COJAEPKaHuUs, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS

U3 pa3ianuHbiXx UcToYHUKOB (CMMU, HaydHO-MIOMYJIsipHBIE MaTepHAIIbI);

? paccMaTpuBaTh rio0asabHbIe HKOJIOTHUECKUE po0IeMbl
COBPEMEHHOCTH, (POPMHUPOBATH O OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIHIO
YMeHue co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIICHMS,
10 0000111as8 GMOJIOrMYEeCKyt0 UH(OPMAIMIO U3 HECKOJIBKUX HMCTOUYHHUKOB,

T'paMOTHO UCIIOJIBb30BATh MOHATUMHBIN arrapar Ouosoruu




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAepPKAHUS

buonorus xkak HayKa

11

buonoruss — Hayka o »xuBoil mnpupone. Ponp Ouonoruu B (QopMHUpOBAHUU

COBPEMEHHOM HayuyHOU KapTHHBI Mupa. Cuctema OMOIOTHYECKUX HAYK

1.2

Metoabl MO3HAHHS JKUBOW TPUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, OIHCAHUE,
U3MEpeHue, Kiaccuukamus, MOJETUPOBAHUE, CTAaTUCTUYECKas oO0paboTKa

JTAHHBIX )

JKuBBIE CHCTEMEBI U UX OopraHu3anusa

2.1

XKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3yueHusi omosnoruu. CBoicTBa

OHOCUCTEM U UX pa3zHOooOpa3ue

2.2

YpoBHU oOpraHuzanuyd OUOCHCTEM: MOJEKYJISPHO-T€HETUYECKUH, KIETOYHBIH,

OpraHU3MEHHBIN, MOMYJIALIHMOHHO-BUI0BOM, 3KOCUCTEMHBIN, O1OChepHBbI

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYECKUH COCTaB KJIETKH. XHWMHYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHKpO3JIEMEHThl. Bojga wu  MuHepanpHble BemiecTBa. @DyHKIMU BOAbI U

MUHEpaJIBHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMoTrdeckoro 0ajgaHca

3.2

benku. CoctaB u crpoeHHe OeTKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3zamenumMble W 3aMEHUMBIE AMUHOKHCIOTBHL. AMHUHOKHUCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl OEIKOBONH MOJIEKYJNbI (MIEpBUYHASI, BTOPUYHAS, TPETUYHAS U
YeTBepTUYHAS CTPYKTypa). XUMHUYECKHE CBoicTBa OenkoB. buonormueckue
(byHKIMU OEIKOB.

depMeHTHl — Ouonoruueckue kartanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIM
1neHTp, cyOctpatHas crnenupudyHocts. Kodepmentsl. Burtamunbl. Otnnuuns

q)epMeHTOB OT HCOPraHN4YCCKUX KaTallu3aToOpOB

3.3

VYraeBoasl: MOHOcCaxapuabl (TJI0K03a, pubo3a U Ae30Kcupu003a), Arcaxapuibl
(caxapoza, JlakTo3a) W MoJUcaxapuibl (Kpaxmana, TJIHMKOTEH, LeJUII0JI03a).
Buonoruueckue GyHKINHU YIIE€BOIOB.

Jlumuael:  Tpurnmuepuasl,  crepounsl,  dochomunuasl.  I'mapodunbHO-
runpodoOHbIe cBOMCTBAa. buonormueckue ¢yHkmuu JmnuaoB. CpaBHEHHE

YIrjieBoaosB, OEIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHEPIUU

3.4

Hyxkneunoseie kucnotel: JJHK u PHK. Hykieotuabsl — MOHOMEpBI HYKJIE€MHOBBIX




kucioT. Crtpoenne u (ynkmuu JIHK. Crtpoenme w ¢ynkmuu PHK. ATO:

CTpoeHHe U QYHKIUU

3.5

I_II/ITOJ'IOFI/IH — HayKa O KJICTKE. Knerounas TCOpH. Metoasl HU3YYCHUS KIICTOK

3.6

Krnerka kak nenoctHas xuBasi cucreMa. OOuMe NMPU3HAKU KIIETOK: 3aMKHYyTast
HapyxHasi mMemOpana, monekynbl JIHK kak renermueckuii ammapar, cucrema

cuHTe3a OeJKka

3.7

Tunsl kIeToK: 3ykapuoTudeckas u npokapuorudeckas. OCOOEHHOCTH CTPOECHUS
MpokapuoTHueckoi  kineTku. Kiierounas creHka Oakrepuii.  CtpoeHue
AYKAPUOTHYECKOM KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, MUBOTHOW H

rpUOHOMN KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpHl KIETOK — KJIETOYHAs CTEHKA, TIIUKOKAIUKC, WX
¢byukuuu. [InazmaTtryeckas meMOpaHa, e€ cBoiicTBa U pyHkuuu. [uronnasma u eé
opraHonipl. OJHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHIOIUIa3MaTHYecKas CETh
(OIIC), ammapat ['onbmxu, nuzocomsl. [lodyaBTOHOMHbBIE OpraHOWIBI KIETKH:
MUTOXOHJIpUH, IUIacTUAbl. [IpoucxokaeHue MHUTOXOHAPUN W IUTacTHI. Bunbl
wiactua. HememOpaHHbIE OpraHOHMIbBI KICTKH: PHOOCOMBI, KJICTOYHBIA LIEHT,

PECHUYKH, KIyTUKUA. DyHKIIMK OpraHOUIOB KIETKU. BriroueHus

3.9

Snpo — perynaTopHblii HeHTp KieTkH. CTpoeHue sapa: siiepHas 000J0dKa,

KapHoIUIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpancnopT BEMECTB B KIIETKE

XHSHG}ICSITGHLHOCTB KJIIETKH

4.1

OO6men BemiecTB, Wiau MeTabomm3M. AccuMuisinus (TUTACTUYECKU OOMEH) U
TUCCUMUIIALINS (PHEPreTHUECKUid OOMEH) — JBE€ CTOPOHBI €IUMHOIr0 Mpolecca
MeTtabonu3Ma. Tumbsl oOMeHa BelIeCTB: aBTOTPOGHBIA U reTepoTpodHbiid. Pomib

(bepMeHTOB B 0OOMEHE BEIIECTB M MPEBPAIEHUH YHEPTHH B KIETKE

4.2

®otocunres. CeroBas u TeMHOBas ¢a3bl porocunTesa. Peakuun portocunresa.
OddextuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a Ui JKU3HH Ha 3eMIle.
Bnusiane ycnoBuit cpeabl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIIICHHS €TI0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XemocuHTe3. XEeMOCHHTE3HpyIole Oakrepuu. 3HAYCHHE XEMOCHHTe3a IS

JKU3HU Ha 3emiie

4.3

DHepreTuyeckuii OOMEH B KJETKe. PacuieruieHne BeIIecTB, BBIICTICHHUE |
aKKyMyJIUPOBaHUE DJHEPrud B KIETKE. OTambl DJHEPreTHYECKOTO OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOAHOE OKHCICHHWE, WIH KIETOYHOE

neixanue. DPHEeKTUBHOCTh SIHEPTrETUIECKOTO 0OMEeHa

4.4

Peakiun matpuuHoro cunresa. ['enernueckas nadopmanus u JIHK. Peanuzarus

reHEeTHYECKOM I/IH(bOpMaI_II/II/I B KJeTke. ['eHeTHUecKui KOOg U €ro CBOJMCTBA.




Tpanckpunuus — marpuunblii cunte3 PHK. Tpaucmsinus — 6uocunTe3 Oenka.

KoaupoBanue amunokucnot. Pons pubocom B OuocunTe3e Oenka

4.5

Heknerounsle dopmbl xu3Hu — BUpychl. Mctopust oTkpsiTust Bupycon (.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS M IKU3HENEATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3sHu pacTteHud, >XKMBOTHBIX M 4YeJIOBEKAa, BbI3bIBACMbIE
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3oyaurens CITN/a.

[Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00€BaHUI

Pasmuoxenne n HHIAWBUAYAJIbHOC Pa3BUTHEC OPTraHN3MOB

5.1

5.2

Knerounslii 1wk, wWiIM JKU3HEHHBIM UMKI KiIeTku. WHTepdasza u muto3.
[Ipomeccrl, mpoTekaronue B WHTepdase. Permukamus — peakiuss MaTpPHYHOTO
cureza JIHK. Crpoenue xpomocoM. XpoMOCOMHBIM Habop — KapHOTHIL
JIUMITONAHBIA W TalUIOMJHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XPOMaTHUBI.
[utomornyeckue OCHOBBI PAa3MHOKEHUS W HHIUBUAYAJIbHOTO Pa3BUTHSL
OpPraHu3MOB.

Henenune kierkn — muto3. Craaum muto3a. [lponecchl, mpoucxonsiuue Ha

pPa3HbIX CTAAUSAX MUTO3a. bUOJOrMYECKH CMBICII MUTO3a

@opMbl pPa3MHOXKEHUSI OpPraHU3MOB: Oecrojoe U mosnoBoe. Buusl Gecrosoro
pPa3sMHOXCHHUS: JICJICHHE HAaJBOE, IIOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETre€TaTHBHOE pa3sMHOKEHHE. HckyccTBeHHOE

KJIOHMPOBAHUC OPTraHU3MOB, €I0 3HAUCHUC IJI CCIICKINN

5.3

[TonoBoe pa3zMHOXKEHUE, €r0 OTIIMYHUS OT 0€CIIOJIOoTO0.
Metio3z. Cragum wmeiio3za. [lpomeccel, NpoWCXOASAIIME Ha CTaausIX Meio3a.
[ToBenenne xpomocom B Mmeinose. KpoccuHroBep. BHOTOTHMYECKHII CMBICT U

3Ha4YeHUe Melo3a

5.4

I"ameTrorene3 — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Yy JKUBOTHBIX. [loJOBBIC
JKelle3bl: CEMEHHUKH U UuYHUKU. OOpa3oBaHUE M PAa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaro3ouj, SileKieTka) — crepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA HﬁHeKﬂeTOK " CIICPMATO30UI0B. OHJ'IOI[OTBOPCHI/Ie. HapTCHOFCHGS

5.5

WnauBunyanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(oMOpuoreHes). Dtanbl YMOPHOHAIBHOTO PAa3BUTHS y MO3BOHOYHBIX KHBOTHBIX:
npoOieHue, racTpyssiius, opranoreres. IlocramOproHansHOe pa3BuTHE. THITBI
NOCTAMOPHOHAIBHOTO Pa3BUTHA: MPsIMOE, HEMpsMoe (JIMYMHOYHOE). BiusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PAaKTOpBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOZCTBa.

PocT u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,

CTaauu pa3BUTHUA

HaCJ'Ie,Z[CTBeHHOCTB U UIBMCHYHNBOCTb OPIraHU3MOB




6.1

[IpenmeT u 3amaun reHeTuku. Mctopust pa3BuThsa reHeTHKd. Bitag poccuickux
U 3apyOeKHBIX YUY€HBIX B pa3BUTHE TEHETUKU. METONbl TeHETUKH
(ruOpUIOTOTUUECKHA, IIUTOT€HETHYCCKUH, MOJICKYJISIPHO-T€HETUICCKHMN ).
OCHOBHBIE T€HETUYECKHE TOHATHA. ['eHeTHUeCcKasi CUMBOJIMKA, UCIIOJIb3yeMasl B

cxXemax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTHU HAcCJEIOBAHUS IPU3HAKOB, ycCTaHOBJIEHHble [. MeHaenem.
MounoruOpuaHoe ckpeuBaHue. 3aKoH eAuHOo00pa3us THUOPHIOB TMEPBOTO
nokoneHuss. IlpaBuiio [OMUHHUpPOBaHHUA. 3aKOH paCUICIUICHUS TPU3HAKOB.
I'unoresa unctoTel ramet. [lonHOE 1 HEMOIHOE JOMUHUPOBAHUE.

JlurubpuaHoe CKpeliMBaHue. 3aKOH HE3aBUCHMOTO HACIICTOBaHUS MPHU3HAKOB.
[{uroreHeTnuyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBAHUS. AHaIM3UPYIOIICe
cKkpemyBaHue.  lcnonp3oBaHME — aHATU3UPYIOIIETO  CKpELIMBaHUS IS

OIIpe/ieNICHUs] TEHOTHUIIA 0CO0U

6.3

CuernuieHHoe HacienoBaHue npusHakoB. Pab6ora T. Moprana mo cuersieHHOMY
HacJle0OBaHUIO TIeHOB. HapymeHnue cuemieHHs TE€HOB B pe3yJsbTare
KpOCCHHIOBepa. XpOMOCOMHasi Teopusi Haclle[ICTBEHHOCTH. [‘eHeTnyeckue
KapThl.

I'enernka mosa. XpOMOCOMHOE OIpeaeieHue IMoia. AYTOCOMBI M TOJOBBIE
XxpoMocoMmbl. ['oMorameTHele M TeTeporamMeTHble OpraHusmbl. HacnemoBanue

IIPU3HAKOB, CUCIUICHHBIX C I10JIOM

6.4

H3MmeHnunBocTh. BUIBI M3MEHYMBOCTH: HEHACJIEACTBEHHAs M HAcJEICTBEHHAs.
Pone  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(GUKAITMOHHOW W3MEHUYMBOCTH. BapwalmoHHBIA psSax W BapHaIlMOHHAS
kpuBasi. Hopma peakuumum mnpusHaka. KoianyecTBeHHbIE U KauyeCTBEHHBIE

IPU3HAKH U UX HOPMA PCAKIIHUU. CBolicTBa MO):[I/I(I)I/IKaLII/IOHHOﬁ HN3MCHYHUBOCTHU

6.5

HacnenctBenHasi, wWiIM TEHOTUIIMYECKas, M3MEHUYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Melo3 M TMOJIOBOM THpolecc — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTH. MyTalMOHHAs W3MEHYMBOCTh. Kiaccudukanuss MyTaruii:
TE€HHbIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYUHBI MyTaluid. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEACTBEHHON n3MeHunBoct H. M.

BasuiioBa

6.6

I'enetuka uyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOABI TEHETUKH
YeJI0BeKa: TeHEaIOTUUCCKUM, OJIN3HEI[OBBIH, IIUTOICHETUYCCKUM,
OMOXUMHYECKHUH, MOJeKyJIsgpHO-reHeTudecKuil. CoBpeMEHHOE OIpesesieHue
TE€HOTHIA: TIOJIHOTCHOMHOE CEKBEHHPOBAHWE, TCHOTUITMPOBAHNE, B TOM YHUCIIE C
rmomomipto [II[P-ananm3a. HacnencTBeHHble 3a00ieBaHUS 4YeIOBEKa: TEHHBIC
0oJie3HM, OOJIE3HU C HACJIEICTBEHHOM IMPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE

oone3nn. ComaTHYeCKHE U T'CHCPATUBHLIC MYTalllU. HpI/IHI_[I/IHH 3A0POBOIO




o6pa3a JKHW3HHU, AUArHOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I N JICUCHUIA TCHCTUUYCCKHUX
Oomne3Heil. MeauKko-TeHETHYECKOEe KOHCYJIBTHPOBAHNUE. 3HAUCHUE METUITMHCKOU

I'CHCTUKHU B IIPCAOTBPAIICHUN U JICUCHUU I'CHCTUYCCKUX 3a00J1€BaHNH YEIOBEKA

CCJ'ICKI_II/ISI OpTraHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuusi Kak Hayka W Tpolecc. 3apoKICHHE CEIEKUUU U JIOMECTHKAIIHS.
VYuenne H.M. BaBunoBa o0 meHTpax TMPOUCXOXKIAEHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHHH. LIeHTpbl MPOUCXOXKACHHS TOMAIIHUX XKUBOTHBIX. CopT,

opoJa, IMTaMM

7.2

CoBpeMeHHbIE METOABI CENEKIMH. MacCOBBIM M WHIAMBUAYAJIbHBI OTOOPHI B
CEJICKIIMM DPACTEHHH M XMBOTHBIX. OLEHKa sKcTepbepa. biM3KoponcTBEHHOE
cKpelBaHue — MHOpUAUHr. Yuctas nuHus. CKpelMBaHUE YHCTHIX JIMHHM.
I'eteposuc, nnu rubpuaHas cuina. HepolcTBeHHOE CKpelluBaHUe — ayTOPUIUHT.
Otnanénnas rubpuamzanus U e€ ycnexu. VICKyCCTBEHHBIH MyTareHes H
[I0JIyY€HUE IOJUIUIONAOB. JlOCTM)KEHHS CENEKLUUU PpAacCTEHHUM, *XUBOTHBIX U

MHUKpPOOPTaHHU3MOB

7.3

buortexHosoruss kak oTpacib IPOU3BOACTBA. ['€HHas WHXKEHepus. OTarlbl
co3nanust pexomOunantHoii JIHK wu Tpancrennsix opranum3moB. Kierounas
nmxkeHepusa.  Kierounsle  KyJabTypbl.  MEKpPOKIOHQJIBHOE  Pa3MHOKECHHE
pacteHnii. KioHHpoBaHME  BBICOKOIIPOIYKTHBHBIX  CEJIBCKOXO3IMCTBEHHBIX
OpPTaHu3MOB. DKOJOTHYECKHE M 3THdeckue mnpodiembl. MO — renermuecku

MOAUGUIIUPOBAHHBIC OPTaHU3MBI

11 KJIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

DBONOLMOHHAA OUOIOT U

11

DBOJIIOLIMOHHAs Teopus U €€ MECTO B OMOJIOTHH.

CBugerenscTBa  3Bostouuu.  IlanmeoHTonoruyeckue:  MOCIENOBATEIBHOCTh
NOSABICHUS. BHUJOB B MAJEOHTOJIOTMYECKON JIETONHMCH, NEpPEeXOaHble (HOPMBI.
buoreorpaduueckue: cxonctBo u paznuuve ¢ayH U (GIOp MATEPUKOB H
OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJICTBA U Pa3InyKsl SMOPUOHOB Pa3HbIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeJH)HO-aHaTOMI/I‘-ICCKI/IeI T'OMOJIOTUYHBIC, aHAJIOTHUYHBIC,
PYIMMEHTapHBIE OpPTraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXHMMHUYECKHE: CXOICTBO
MEXaHHU3MOB HACJICACTBCHHOCTHM M OCHOBHBIX MeTa00INUECKUX HYTCP'I Y BCEX

OpraHu3MOB




1.2

OpomonmonHass  teopus Y.  [lapBuHa. IIpeanocbulkM  BO3HMKHOBEHUS
JapBUHM3MA. JIBMOKyIIMe CHIIBI 3BOMIIONMM BUIOB Mo JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE NPU OIPAHMYECHHOCTH PECYPCOB, HEONPEAEIEHHAS U3MEHYUBOCTD,

O6opnba 3a cyIlecTBOBaHUE, €CTECTBEHHBIN 0TOOP)

1.3

Cunretnueckass Tteopust sBomtouud (CTD) ©  OCHOBHbIE €€ TMOJOXKEHHUS.

MukposBostonus. [lomysnus kak e1MHULA BUIA U BOJTIOLIMA

1.4

1.5

JBwxyume cuibl ((hakTophl) 3BOJIOLMU BUIOB B Ipupoie. MyTalMOHHBIN
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTH. llomyssioHHBIE BOJIHBI U Jpeid
reHoB. M3onsmus u mMurparusi. EcTecTBeHHBIM 0TOOp — HaNpaBJsOMUNA (GakTop
sBomoLnd. POpMbI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOneHHOCTh  OPraHM3MOB Kak pe3ynbraT sBosonuu. [Ipumepst
pUCTIOCOOIeHUH y OpraHu3MoB. ApoMop(d03bl U UANOAJANTALHUH.

Bun u Bunoo6paszosanue. Kputepun Buga. OcHOBHbIE OPMBI BU1000pa30BaHUS:

reorpadu4eckoe, IKOJIOTHIECKOe

MakpooBomonusa.  PopMmbl  IBOJIONMH:  (UIETHYECKAasi,  JAMBEPreHTHAs,

KOHBEpreHTHas, napamienbHas. HeoOpaTumocTs 3BoIOMN

Bo3HukHOBEHNE U Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHayuHble TIpeJICTaBICHHUS O 3apOXKICHUM SKU3HU. HaydHble T'HUIOTE3bI
BO3HUKHOBEHHUSl JKM3HM Ha 3emjie: aOuoreHe3 W MaHCIEepMHS. XUMUYeCKas
HBOJIIOLIMA. DKCIEPUMEHTAILHOE TMOJATBEPKICHUE XUMHUYECKOW 9SBOJIOLUU.
Hauanpabie sTanel Omosiormdeckoit spomonuu. ['mmore3a PHK-mmupa. Ilepsoie

KJICTKU U UX DBOJIXOIIHA. cDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3Butne xusHum Ha 3emsie mo 3pam u nepuojam. Karapxeil. Apxeickas u
npoTepo3oiickass d3pel. [lanmeo3oiickas 3pa W €€ TEpUOABI: KEMOPHICKUH,
OPIOBUKCKHM, CHIIyPpUHCKUH, JEBOHCKUH, KaMEHHOYTOJbHBIMA, MEPMCKUM.
Me3so30iiCcKas 3pa U €€ IEpUObl: TPUACOBBIN, FOPCKUH, METIOBOU.

KaitHo3zoiickass 3pa u €€ mnepuoibl: MNAJICOr€HOBBIM,  HEOTCHOBBIM,
AHTPOIIOT€HOBBIM. XapaKTepUCTUKa KIMMara U TE€OJIOTMYECKUX IPOIECCOB.
OCHOBHBIE ATarbl IBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUPA. ApOMOP(O3BI y
pacTeHUid U JKUBOTHBIX. llosiBI€HME, pacuBeT M BBIMUPAHHME TPYII KUBBIX

OpPraHNU3MOB

2.3

2.4

CucremMa OpraHuyeckoro Mupa Kak oOTpaxeHue HBoJoUud. OCHOBHBIE

CUCTEMATUYCCKHUC I'PYIIIBI OPTaHNU3MOB

OBoIOIMs YesoBeKa. AHTPOIOJOTrHs Kak Hayka. Pa3BuTHhe mnpencTaBieHH O

MPOUCXOKICHUHM 4YelloBeka. MeToabl M3yueHus aHTpororesesa. CxXojcTBa u




pa3nuuus 4eloBeKa U )KMBOTHBIX. CUCTEMAaTHYECKOE MOJI0KEHUE YeTOBeKa.
JBmwxynme cuibl (GakTopsl) aHTpornoreneza. HacnencTBeHHass N3MEHYHBOCTD U
€CTeCTBEHHbIN 0TOOp. OOIecTBEHHBIH 00pa3 JKU3HMU, W3TOTOBJIEHHE OPYIUil

TpY/la, MBIIUICHUE, PEYb

2.5

OcHOBHBIE CTaAUMM U BETBH 3BOJIOLUU YEJIOBEKAa: aBCTPAJIONUTEKU, YenoBek
yMenslid, YemoBek npsMmoxondmui, YenoBek HeaHAepTanbckui, Yenosek
pa3yMHblii. Haxoaku MCKOMAaeMbIX OCTaHKOB, BpPEeMs CYIIECTBOBAaHHMsS, 00JacTb

pacnpocTpaHeHus, 00bEM rOJOBHOT'O MO3ra, 00pa3 )KU3HHU, OPYAHS

2.6

YenoBeueckue packl. OCHOBHBIC OOJIBIIIME PaChl: €BPOIEOUAHAS (E€Bpa3uiicKas),
HETPO-aBCTPATOUTHAS (9KBaTOpHANIbHAS ), MOHTOJIOWTHAS (a3marcko-
amepuKaHcKas). UepThl MPHUCITOCOOICHHOCTH TPEICTAaBUTENICH YeI0BEYECKUX Pac

K YCJIOBHSIM CylIeCTBOBaHUs. EMMHCTBO yenoBeyeckux pac. Kputuka pacuzma

OpraHu3Mbl 1 OKpy’Karolas cpeaa

3.1

Okonorus Kak Hayka. 3aJadyd M pasJliesibl 3KOJOTHMH. MeTOJbl 3KOJIOTMYECKUX
UCCIIeIOBAaHMH. DKOJIOTHnYeckoe MUpoBo33peHne. Cpebl 0OUTaHUsI OPraHU3MOB:

BOJHAasA, HA3CMHO-BO3AyIIHAsA, TIOYBCHHAA, BHYTPHUOPIraHU3MCHHAsA

3.2

Okonornyeckue  ¢aktopsl. Knaccudukanus — skojgoruyeckux — (akTOpOB:
abuoTHuecKkue, OMOTHYECKHME U aHTPONOIeHHble. JleficTBHE 3KOJIOrMYecKUX

(hakTOpOB Ha OPraHU3MBbI

3.3

AbuoTtnueckue (aKkTopbl: CBET, TEMIEparypa, BIaKHOCTb. POTONEPHOAM3M.
[IpucniocoOneHust OpraHu3MOB K  JEHUCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonornuyeckue puTMbl

3.4

buotnyeckue QaxTopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBHNA: KOHKYPEHIIHS,
XUITHUYECTBO, MApa3UTU3M, MYyTyaln3M, KOMMEHCanu3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M,  HEUTpasu3M. 3HaYeHHEe  OHMOTHYECKUX

B3aMMOJICHCTBHIA JJIS CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE XapaKTCPpUCTUKHU MOITYJIAIHH. OcHOBHBIE IIoKa3aTCIn
NomyJjiAour: YUCJICHHOCTb, IINIOTHOCTB, POXAACMOCTb, CMCPTHOCTb, IIPUPOCT,

Murpanus. J[uHaMyuKa YUCIEHHOCTH MOMYJISIIUY U €€ perysuus

Coo00111ecTBa M YKOJIOTHYECKUE CUCTEMBI

4.1

CoobmecTBO opraHm3mMoB — OwoneHo3. CTpyKTypsl OHMOIIEHO3a: BHIIOBas,
MPOCTPAHCTBECHHAs, Tpoduueckas (mmmieBas). Buabl-momuHaHTel. CBS3H B

ouoleHo3€e

4.2

DKoNoru4YecKkue cucreMbl (9Kocuctembl). [loHsiTHE 00 JKOCHCTEME U




ouoreoreHo3e. DYHKIMOHATIbHBIE KOMIIOHEHTHl SKOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peylieHTbl. KpyroBopoT BelecTB U OTOK SHEPTUU B SKOCUCTEME.
Tpoduyeckue (MuIIEBbIE) YpOBHU OHKOCHCTEMBbI. [IuileBble LieMM U CETH.
OcHOBHBIE TOKa3aTEIM HIKOCUCTEMBI: Omomacca, NMPOAYKIHS. DKOJIOIHMYECKHE
UPAMUJIbI: HPOAYKIHUM, YHUCIEHHOCTH, OuomMacchl. CBOHCTBA HSKOCUCTEM:

YCTOMYHUBOCTb, CAMOpPETYJIsiLUA, pazBuThe. CyKieccus

4.3

ITpuponHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOI'O MIIU
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpOINIOT€HHbIE HKOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpOoskocucTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAUYEHNUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak (¢aktop ycroduuBocTH 3KocucteM. CoxpaHeHHe

OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Vuenne B.M. Bepnaackoro o Ouocdepe. I['panHunpl, coctaB M CTpyKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH OHOChEephl Kak
rnobanbHON AKOCUCTEMBbI. [lMHaMHMueckoe paBHOBECHE U OOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemecTB W OMOTCOXMMUYECKUE IUKIBI 3JIEMEHTOB

(yriepopa, azora). 3oHanbHOCTh OMochepsl. OCHOBHBIC OMOMBI CYIITU

4.5

YenoseuectBo B Ouocepe 3emian. AHTpOIOTreHHbIE M3MEHEHUs B Ouocdepe.
['mo6anbHBIE 9KOIOTUYECKUE TPOOIEMBI.
OcHOBa  palMOHAJIBHOTO YIPABICHUS MPUPOAHBIMH pecypcaMH M  HX

HCIIOJB30BAaHUC. I[OCTI/I)KCHI/IH OHOJIOTHH U OXpaHa IIpUupoabl




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. 10 knacc. [Taceunnk B.B., Kamenckuit A.A., Py6nios A.M. u ap.;
[Ton penakuueit [laceunuka B.B. Axkunonepnoe o61mectBo «3narenbcTBo
«IIpocsemenue»

* buonorus. 11 xnace. [Taceunnk B.B., Kamenckuit A.A., Py6ioB A.M. u ap.;
[Ton penakuueit [laceunuka B.B. Akunonepnoe o6miectBo «3narenbscTBo

«IIpoceemenue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






