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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJIOTHMH TEOPETHUYECKYH0 OCHOBY JIJISt
OTpeelICHUsT TOIXO00B K (OPMHUPOBAHUIO COACPKAaHUS 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
IPUHITNIAX, 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 YeoBeuecKoro obmiecTBa. COrIacCHO Ha3BAaHHBIM TOJIOKCHUSM,
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
yaeOHOrOo TmipeameTra «buonorus», omnpeaenser o00sA3aTeNlbHOE 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-ITIO3HABATEIBHOM
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  MHPOBO33PEHUS,  IEHHOCTHBIX
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
CTPOSHUH KMBBIX CUCTEM PA3HOTO PaHTa M CYNTHOCTH OCHOBHBIX MPOTEKAMOIINX B
HUX TIPOIIECCOB B MPOrpaMMme MO OMOJIOTHH YAEIEHO BHUMAaHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B MMOBCEIHEBHOMN JKU3HU ISl PEIICHHS MTPUKIAIHBIX 3a7a4, B
TOM 4HuClie: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN ueloBeKa, MEIUKO-
TCHETHYECKOTO KOHCYJIBTUPOBAHUS, 000CHOBaHMS AKOJIOTHYCCKU
1eJIeCO00pa3HOro TOBEICHUS B OKPY)KAIOIIeH MPUPOJHON cpene, aHaiIu3a
BIUSHUASI XO3SHUCTBEHHOW JESITEIBHOCTH YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX U
VCKYCCTBEHHBIX DKOCHUCTEM. Y CHIICHHEC BHUMAHHUS K MIPUKJIATHOW HAPAaBICHHOCTH
yueOHoro npenMera «buosiorus» mpoauKTOBAaHO HEOOXOJIMMOCTBIO 0oOecreueHus



YCIIOBUM JIsl PEIICHUSI OJTHOM M3 aKTyaJIbHBIX 33/1a4 IIKOJBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas Impeanonaraer QopMuUpoBaHHE y  OOy4aroIUXCS
CIIOCOOHOCTH aNanTUPOBAaThCAd K W3MEHEHHUSIM JTUHAMUYHO Pa3BUBAIOLIETOCS
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 — YPOBHEBOW OpraHU3allud M SBOJIONUHU, CO3/aET
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 UMEET TAKXKE JIJIST PEIICHUST BOCTUTATEIBHBIX U
pa3BUBAIOIIMX  3aJad  CpexHero  oomero  o0pa3oBaHUA,  COIHAIM3AINN
oOyyvaroruxcs. M3yyenue Ouonioruu oOecrneuynBaeT ycloBus At (OpMUPOBAHUS
UHTEJUICKTYalIbHBIX, KOMMYHHKAI[MOHHBIX ¥ HWH(GOPMAIIMOHHBIX  HABBHIKOB,
ACTETHUYECKON KYyIbTYphI, CIOCOOCTBYET HHTETPAallMi OMOJOTHYECKUX 3HAHUH C
MIPEACTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIe MOJIOKEHHS O MpEIHA3HAYCHUH Y4eOHOro MpeameTa
«buonorus» cocTaBUIM OCHOBY IS OMNpEAeNieHHus IMOAXOAOB K OTOOpy W
CTPYKTYpUPOBAHHUIO €r0 COACpPX aHMs, TMPEACTaBICHHOTO B MPOTrpaMMe IO
OMOJIOTHUH.

Ot60p coxepkanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMI KYyJIbTYpOCOOOpPAa3HOrO IMOAXO0Ja, B COOTBETCTBUHU 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 MPAKTHUYECKOU AesATeNbHOCTH. Ocoboe MeCTO B ITOM CHUCTEME 3HAHUU
3aHUMAIOT JJIEMEHTHI COACPKAHMS, KOTOPBIE CIY>KaT OCHOBOM At (pOPMUPOBAHUS
IPEACTABICHUI O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa U
[IEHHOCTHBIX ~ OPUEHTAIMSAX  JIMYHOCTH,  CIHOCOOCTBYIOIIUMX  T'YMaHM3aIlUU
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKTypHpOBaHHE COJEpKaHUsl ydyeOHOro Mmarepualia B MPOTrpamMMme IO
OMOJIOTUM OCYHIECTBICHO C YY€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOU MPUPOJIBI, O €€ ypOBHEBOW OpraHU3allUU U
ABOJIIOLIMH. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro nmpeamera «buonorusy»
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 IPUPOABD?Y, «IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

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

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

OCBOEHHE OOYYalOUMMHCS CHUCTEMbl 3HAHMM O OMOJOTHMYECKUX TEOPUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MMPaBUiIaX, CIyKalluX OCHOBOM
Uist OPMHUPOBAHUSL TIPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHWS, CTPOCHUH, MHOTOOOpa3ud U OCOOCHHOCTSX >KHBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3aIlU, BBIAAIOIIUXCS OTKPHITUSIX 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 OOydYaOIMIMXCA YMEHHH WJUIFOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW NESITEIBbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJIMIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOYKHOCTH TO3HAHHS YEOBEKOM >KHBOM
IPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOTIOIEHUST STHIECKUX
HOPM TP NPOBEJACHUU OMOJIOTUYECKUX UCCIIEIOBAHUI;

OCO3HaHUE IIEHHOCTH OWOJOTMYEeCKUX 3HAHWUW JUIsl TMOBBILIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHI, 151 (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHHI B MOBCEAHEBHOW KU3HU J1JIS
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, SIBJISIETCSI 00S3aTENIbHBIM YYEOHBIM IPEAMETOM, BXOJISIIUM B
cocTaB IpeaMeTHOlN o00acTu « EcTecTBeHHO-HAayYHbIE TPEAMETHI».



Jlist m3ydenust Ouojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00Iero oopa3oBanms
oTBoauTcs 68 "acoB: B 10 kiacce — 34 gaca (1 gac B Hegemno), B 11 kimacce — 34
yaca (1 gac B Hezento).

IIpu peaqu3zanuu NporpaMmMsbl MCHOJb3YyeTCH CJeAylolee MaTepuaibHO-
TeXHH4YecKoe odecrneyeHue:

- uudpoBas maboparopusi i mKoidbHUKOB lleHTpa oOpazoBaHuUs
€CTECTBCHHO-HAYYHON HAaNpaBJIEHHOCTU « Touka pocTay;

- HoyTOyku lleHTpa 0Opa3oBaHUs €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH
«Touku pocray;

- UWHTepakTMBHas maHenb lLleHTpa  00pa3oBaHMs €CTECTBEHHO-HAy4YHOU
HarpaBieHHOCTU «Touku pocTay.



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 (QOpMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHDA.
Cucrema OMOTOTUYECKUX HAYK.

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

JdeMoHCcTpanuu:

[Toprpersi: Y. Hapsun, I'. Menaens, H. K. Konbros, [Ix. 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 cucTeMbl U UX OPraHU3aIUA.

Xusbie cuctembl (OMOCUCTEMBI) KaK IpeAMET u3ydeHus: Ouonoruu. Omimane
KHUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIbIL.

CgoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIA, MOMYJALMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOT€O1IEHOTHYECKUI), OnochepHBIil.

JlemoHcTpanum:

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

O6opynoBanue: moaenb MoJiekysl JIHK.

Tema 3. XumMmnuecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKAM COCTaB KIIETKH. XUMHYECKHE JJIEMEHTHI: MaKpOIJIEMEHTHI,
MUKpPO3JIEMEHTHL. Boia 1 MUHEpanbHbIE BELIECTBA.

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

benku. CocraB u crpoeHne OeIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHuMbIe 1 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA 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 ILEeHTp, cyOcTpaTHas crneuupuuyHoctb. KodepmeHnTsl. BuramMuHBL
Otnuuus pepMEeHTOB OT HEOPTaHUUECKUX KaTalli3aTOPOB.

VYrineBonpl: MoHOcaxapuabl  (IJIIOKO3a, pubo3a U J1e30KcHpu003a),
aucaxapunbel  (caxaposa, JaKTo3a) U Tojucaxapuibl (Kpaxmai, TJIMKOTEH,
HeJI0I03a). buonornvyeckue GyHKIHMH YIII€BOJOB.

Jlunuasl:  Tpurauuepuabl, QocPoaUnuUAb, CTEpouabl. [ 'HapoduIbHO-
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 cucrteMa. OOmme NpU3HAKU —KIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JJHK kak renermyeckuit ammapar,
cucTeMa CuHTe3a Oenka.

Tunel KJIETOK: »yKapuoTUYecKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsI TpoKapruoThueckor kieTku. Kierounas crenka Oaxtepuii. CTpoeHue
SYKapUOTUUYECKON KJIIeTKH. (OCHOBHBIC OTJIMYMSA PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KJIETKU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs CTEHKA, TJIMKOKAJIUKC, UX
¢bynkuuu. [Inazmarudeckas memOpana, e€ cBoricTBa 1 QpyHkIuu. [luTomnasma u eé
opranounbl. OmHomeMOpanHbie opraHounabl kieTku: OIIC, ammapar ['ombmxw,
au30coMbl. [lomyaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHAPHUM, ILIACTHIBL.
[Ipoucxoxxnaenne MUTOXOHIpUUA W Tiactud. Bunbl mmactun. HememOpaHHbIe
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIH IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKkd. OyHKIIMU OPTraHoOU/I0B KJIETKU. BritoueHus.

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. Bbap.

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

Tabmuubl n cxemel: «llepuognueckass TabaMIAa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHue MoJeKybl Boab», «bruocunTtes 0enka», «CTpoeHne MOJIEKYJbl OeKay,
«Ctpoenue depmenra», «HyknennoBsie kuciaorsl. JJHK», «Ctpoenne mMoyeKybl



AT®», «CtpoeHue 3yKapuoTHUYECKON KIETKNW», «CTpOeHUE KUBOTHOU KIIETKHY,
«CtpoeHne pacTUTENBbHOM KIETKH», «CTpOEHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIETKN», « Y TIIeBOIAbI, «JIUumuabn.

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

JlaGopaTopHblie 1 NpakTHYecKue padoThli:

JlaGoparopHas pabota Ne 1. «/3yueHune KaTaIUTUYECKOM AaKTUBHOCTH
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 (PHEpPreTuueckuii oOMeH) — JBE CTOPOHBI E€AMHOr0 Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB W DHEPTrUU B TOHUMAHHUH
MeTabom3Ma.

Tumnbl oOMeHa BeliecTB: aBTOTPO(dHBINA U rerepoTpodHsbiil. Poib dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU YPHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas a3l (orocuHTe3a. Peakiuu
dboTocunTeza. DPphekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl KUZHU
Ha 3ewsie. BiausHue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €0
NPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

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

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BelecTB, BbIJCICHUE U
AKKyMyJUPOBaHUE »HHEPruM B KJIETKE. OTambl SHEPreTHYecKoro oOMeHa.
I'mukomm3. bpoxeHnune m ero Buabl. KHCIOpOOHOE OKHCIIEHWE, WIH KIETOYHOE
JIBIXaHHUE. OxucnurenbHOE dbocdhopunupoBanue. OddpekTuBHOCTD
SHEPTreTUYECKOro 0OMeHa.

Peakunm wmarpuunoro cuHTe3a. [eHernueckas wuHbopmanus u JHK.
Peanuzamus renetwdyeckod wHpOpManuu B KIETKE. | €HETHMUECKHH KOJ W €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 JKM3HEHHOTO IHUKJIa BHPYCOB.
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 GpyHKIMOHUpPOBaHUE reHay, «CuHTe3 0enkay, «I'eHeTHYeCKUil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenune u xuzHeHHbId nukia Bupyca CIIN/a,
O6akrepuodaray, «Permmxkarus JJTHK.

Ob6opynoBanue: moaenu-anmmkauuu «Yasoenue IHK u Tpanckpunuusy,
«buocuntes 6enkay», «CtpoeHue KIeTKn», Mojenb cTpykrypsl 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 rudenb KJIETKU — aronTo3.

DopMbI pa3MHOKEHHUSI OpraHU3MOB: Oecrosoe U monoBoe. Buabl 6ecnosioro
Pa3sMHOKEHU: JCJIEHUE HaJABOE, II0OYKOBAHHE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIIOHUPOBaHUE
OPraHU3MOB, €T0 3HAYEHUE JJI CEJCKIIUU.

[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 — mpoliecc 0Opa30BaHUs TMOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKU U sSMYHUKUA. OOpa3oBaHHME M PAa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SMIEKJIETKa) — CHEepPMaToreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHHS SIMIEKIIETOK W crepMaTo3ougoB. OTIUI0I0TBOpPEHUE.
[Taprenorenes.

NunuBunyanbHOe pa3BuTHE (OHTOreHEe3). ODMOpPHOHAIBHOE  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, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

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

JdemoHcTpanuu:

Tabmuubr u  cxembl: «DOpMbl pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoMHOE
OIUIOZIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
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 «JlelieHue KIeTKn», MOJEINb
JIHK, monens meTadhazHOil XpOMOCOMBI.

JlaGopaTopHble U IpaKkTH4ecKne padoThbl:

JlaGoparopuas pabora No 3. «HaOmromenwe muTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpenapaTaxy».

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

Tema 6. HacsieAcTBeHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reneTuku. Mictopus pasBuTus reHETUKUA. Poib UTONIOT MU
¥ OMOpUOJIOTUM B CTAaHOBJICHMM TE€HETUKHU. BKiaa poCCHMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKH. MeToasl TEHETHKH (TUOPHIO0IOTHYECKUH,
UTOT€HETUYECKUH, MOJEKYISIPHO-TeHETUYeCKHil). (OCHOBHBbIE T€HETHYECKHUE
noHsTUsA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEeMasi B CXeMax CKPEIIMBAHUM.

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

JHuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHUMOTO  HACIEAOBAHUS
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  TUTHOPUIHOTO  CKPEIIUBAHMUS.
AHanu3upytoliee cKkpenuBanue. Fcrnonp30BaHne aHaIu3UPYOLIETO CKPENUBaHUS
JUTSI OTIpE/ICNICHUsI TEHOTHUIIA OCOOM.

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

XPpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTHU. [ eHeTnuecKue 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 HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
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 TEHOTHUNUYECKas, W3MEHUYMBOCTh. KomOuHaTthBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTanmoHHasi u3BMeHUUBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa 1 MpUYMHBI MyTaluid. MyTareHHbie (paKkTopBbl.
3aKOH TOMOJIOTHYECKHUX PSAIOB B HaciecTBeHHOU n3meHunBoctd H. Y. BaBuiosa.

BHesaepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'eneruka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YyeJIOBEKa: T€HEealOTHYSCKNM, OJIU3HEI[OBBIH, IINTOTCHETHYECKUM, OMOXHMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE OIIPENIECIICHAE r€HOTHUIA!
MIOJJHOTEHOMHOE CE€KBEHUPOBAHUE, TEHOTUNUPOBAHKUE, B TOM YHCIIE C MOMOIIbIO
[MI[P-anamu3a. HacnencrtBennole 3a00ieBaHUsl 4YeJIOBEKa: TeHHbIE OO0JE3HHU,
00JIe3HU C HACJEICTBEHHOM NpEepacIoyioKeHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMIIBI
3I0pOBOT0 00pasa KU3HH, TUATHOCTUKU, MPO(HUIAKTUKHI U JICUSHUS TEHETUUYECKHUX
Oone3neil. MeanKo-reHeTuYecKoe KOHCYJIbTUPOBaHUE. 3HAUYCHHE MEIUIIMHCKOU
TCHETUKHU B MPEJOTBPAIIECHUH U JICUCHUN T€HETHYECKUX 3a00JIEBaHNI YEIIOBEKA.

JlemoHcTpanum:

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

Tabmuel ©W  CXEMBL: «MoHOTHOPUIHOE  CKpEIIMBAaHUE U €ro
LHATOTCHETUYECKAass OCHOBa», «3aKOH pACHICIUICHHS W €ro ILUTOTCHETUYEeCKas
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,
CUEIUICHHOrO ¢ mojom», «KapuoTumsl 4elnoBeka W KUBOTHBIX», «Buuabl
U3MEHUYMBOCTHY», «MoaudukanruonHas U3MEHUYMBOCTH», «HacmemoBanue pesyc-
dakTopay», «I'eHeTrka rpynn KpoBu», « MyTallMOHHAsi U3MEHYUBOCThHY.

OGopynoBanue: Mojenu-anmuMKanu «MOHOTHOPUIHOE CKpELIMBaHUE,
«Henonmnoe nomuHupoBaHue», «JuruOpuaHoe ckpemuBanue», «llepekpécr



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

JlaGopaTopHble U NpakTH4ecKue padorThl:

JlabopatopHas pabora No 5. «V3ydeHue pe3ynbTaTOB MOHOTMOPHIHOTO 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 MyTauuid y npo30¢puiabl 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 1eHTpaXx NIPOUCXOXKIEHUSI U MHOroo0paszus
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 nuHus. 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
MUKPOOPIaHU3MOB.

buorexHosorus Kak oTpacib NPOU3BOJACTBA. ['€HHas WHXKEHEpHs. OTalbl
co3nanus pexomOunHantHo JIHK wu Tpancrenneix opranmsmoB. Kierounas
uHKeHepus. Kilerounble KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUN.
KionnpoBanue BBICOKOIPOAYKTUBHBIX 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 1OMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenmity, «OTnanéuaHas rudpuausanus», «Padotel akagemuka M. @. MiBanoBay,
«Ilomunnonnus», «OO0BEKTl OuoTexHONOrUNY, «KierouHble KyIbTypel U
KJIOHUpOBaHue», « KOHCTpynpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO6opyaoBaHue: MyJISKHU TUIOJJOB U KOPHEIIIOA0B JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CelbCKOX035HCTBEHHBIEC PACTCHUS.



JlabopaTopHble U paKkTH4ecKHe padoThbl:

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

11 KIIACC

Tema 1. JBoIrOLIMOHHASE OHOJIOTHS.

[Ipennocbuiki BO3HUKHOBEHHUS SBOJIOLMOHHON TEOpUU. DBOJIIOLMOHHAS
Teopust U €€ MecTo B OWONOruu. BiusiHuEe >BOJIIOLIMOHHON TEOpUU HA pPa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CeuaerenbcTBa 3Bosmonuu. [laseoHTONMIOTMYECKHE:  ITOCIIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMHMCH, TIEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue dayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHUONIOrHYECKHE: CXOACTBA M pa3iuuus 5SMOPHOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AHAJIOTUYHbIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJMYECKUX 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,
060opn0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

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

MukposBomonus. [lomynsuus kak eAMHULA BUA U SBOJIIOLIMH.

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 Buma. OcHOBHbIE  (QOPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IK0JI0rHIECKOe.

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

IIpoucxoxneHre OT HeCNEeNHAIN3UPOBAaHHBIX MpelnkoB. [Iporpeccupyromast
crenuanu3anys. AJanTUBHAS 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»,  «Apxeontepukc», «®Dopmbl  OoppObI 32
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue COpToB pacTEHUID,
«MHoroo6pa3zue  mopoJ  KMBOTHBIX), «ITonynsaummy, «MyTauroHHas
U3MEHYHUBOCTE», «Apomopdo3by, «Unmoamantammm», «OO0mas aereHepauus,
«/lBmkymue cuibl 3Boiounn», «Kapra-cxema wmapupyra mnyremectsus Y.
HNapsunay, «bopbba 3a cymectBoBaHue», «IIpucmnoco0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe Bug000pa3oBaHue», « IKOJOTUUECKOE BUI000pa30BaAHUE.

OO6opyaoBaHKe: KOJUJIEKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMU OKPACKH,
Ha0Op IUIONOB M CeMsiH, KoJuieKius «[Ipumepsl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJENh «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIhH
«CtpoeHue roloBHOr0 MO3ra rMo3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, KoJuleKuus «DOpMbI COXPAaHHOCTH
VCKOITAEMBIX KMBOTHBIX M pPacTeHUi», MojJenb anmiukauus «llepekpécr
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. Bo3HMKHOBeHHe U Pa3BUTHE KU3HHU HA 3eMmJie.

JloHay4yHbIe TPEACTABICHUS O 3apOKICHUM KU3HU. HayuyHble TMIOTE3BI
BO3HMKHOBEHHUSI >KM3HHM Ha 3emiie: a0uOreHe3 W NaHCHepMmus. XuUMHUYecKas
ABONIOIMSA. AOMOTEHHBIM CHHTE3 OPTaHWYECKHX BEIISCCTB M3 HEOPTaHHMYECKUX.
DKCNEPUMEHTAIIBHOE TTOATBEPKACHUE XUMUYECKOW ABOMIOIMA. HavanbHble 3Tanbl
ouosiornyeckoi 3Bosoruu. ['mnoreza PHK-mMupa. ®@opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHUE MPOTOKJIETKHU. llepBble KIETKM W HMX SBOJIOLUSL.
DopMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTAHU3MOB.

PazButne xu3HmM Ha 3emue 1o spam U nepuogam. Karapxen. Apxeinckas u
npotepo3oiickast dphl. Ilaneos3olickas spa u €€ mnepuoabl: KeMOPUUCKUIA,
OPIOBUKCKUM, CHIIYPUUCKUM, TEBOHCKNW, KAMEHHOYTOJIbHBIN, IEPMCKHM.

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

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



XapakTepucTuKa KJIMMaTa M IeoJIOTMYECKUX IMpoueccoB. OCHOBHBIE 3Tallbl
SBOJIIOLMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
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
IPOUCXOXKIICHUN uYeJoBeKka. Mertoabsl H3ydeHusi aHTpororenesa. (CxonacrtBa u
pasnuyus 4es0BeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE ITOJI0KEHUE YEIIOBEKa.

JBrxyue CHJIbI (paxTopsl) AHTPOIIOTECHE3A. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbIM 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HW,
U3TOTOBJIICHHE OPYIUI TPyAA, MBILUICHHUE, PEYb.

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

YenoBeueckne packl. OcHOBHbIE  OONBIIME  pachl:  €BPOIEOWHAS
(eBpasmiickasi),  HeErpo-aBCTpajioujHas  (PKBAaTOpUaJbHAas),  MOHTOJOHWJHAs
(a3uarcko-amepukaHckas).  UepTbl  NPUCTOCOOJEHHOCTH  MpeAcTaBUTENEH
YEJIOBEUECKUX Pac K YCIOBUSM CYIIECTBOBAHMSA. EIMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacuzma.

JdemoHcTpanum:

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

Tabmuipel U cxembl: «Bo3nukHoBenne CoHEUHON cucTeMbl», «Pa3BuTHE
opraHuyeckoro mupa», «PacturenpHas KieTka», <« KHBOTHas  KJIETKa»,
«IIpokapuornueckas kieTka», «CoBpeMEeHHass CHCTeEMa OPraHUYECKOrO MUy,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOECHUS YEJIOBEKAa U YEIOBEKOOOpa3HbIX
00e3psiH», «OCHOBHBIE Me€CTa NAJCOHTOJIOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeNOBeKa», «/lpeBHenmme moan», «lpesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeroBeyeckrue pacoD».

O6opynoBanue:  Mymspku  «lIpoucxoxknenue — yenoBeka»  (OHOCTHI
aBCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJAEPTAJIbla, KPOMAaHBbOHIIA), CIENKH WIU
U300paKEHUSI KaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaAMHH-YONIEPHI,
pyOuna, ckpebina), reoxpoHojoruyeckas Tabmuua, Kosiekuus «Popmsl
COXPaHHOCTH MCKONAEMBIX KUBOTHBIX U PACTCHUI.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

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



DKCKypcusl «IBOJIIOIMS OPraHUYECKOro Mupa 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: BOJIHAs, HA3€MHO-BO3/YIIIHAs, MMOYBEHHas,
BHYTPUOPTaHU3MEHHASI.

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

AOGuotnueckue (HakTophl: CBET, TEMIEPATypa, BIaKHOCTb. DOTONEPUOIU3M.
[IpucniocoOneHnss OpraHU3MOB K  JCUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornyeckue puTMBl.

buotnueckue (akTOpBHL Bunpt OMOTUYECKUX  B3aUMOJECHCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmel. [lapasutusm, koomnepamus,
MYTyajau3M, KOMMEHCAIW3M (KBapTHPAHCTBO, HAXJECOHHYECTBO). AMEHCAIN3M,
HeUTpanu3M. 3HaueHHEe OWOTHUYECKUMX B3aUMOJEHCTBUN [JIsl CYIIECTBOBAHUS
OpPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XApAKTEPUCTUKU Tonyysiiuu. (OCHOBHBIE MOKAa3aTeNH
NOMYJISIMUU: YUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
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», «®@oronepuoguzm», «llomynsnuu», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJISIUU UHPY30pUH-Tyheabkny, «[luieBsie menm.

JlaGopaTopHble U NpaKkTHYeCKue padoThI:

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

JlabopaTtopHas paborta Ne 4. «BiusHue 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,
NpPOCTpPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHantel. CBsA3u B
OMOILIeHO3E.

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



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHUU B IKOCUCTEME.
Tpoduueckue (MMILEBbIE) YPOBHU BKOCHCTEMBbI. [IuIieBble LENHM U CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHCTEMBbI: Ouomacca, MNPOAYKIHUA. IKOJIOTMYECKUE
nupamMuibl: TPOAYKIHUHU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCHCTEM:
YCTOWUYMBOCTh, CAMOPEryJ Iy, pa3BuTue. CyKueccus.

[IpupoHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO
WM IIMPOKOJIMCTBEHHOTO Jieca.

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

buopasnooOpazue kak Qakrop ycToiuumBOCTH »dkKocucTeM. CoxpaHeHue
OMOJIOTUYECKOTr0 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 OMOre0XMMHUYEeCKUe Kbl AIEMEHTOB (yriiepoja,
a3o0t1a). 30HATBHOCTH Oroc(heprbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocymecTBoBaHNE IPUPOABI " YeJIOBEYECTBA. CoxpaHeHue
O0MoOpa3HO00pa3us Kak OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBA pallMOHAIBLHOTO
yOpaBJICHUS MPUPOJHBIMU pecypcaMu M HX HCHoNb30BaHue. JlocTuxkeHus
OMOJIOTHH U OXpaHa MPUPOIbL.

JdeMoHCcTpanuu:

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

Tabnuiel u cxembl: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmecTBay, «llenu nuranusy, «IKoIOTHUECKass MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOTeHHbIE  BO3ACHCTBUSL HAa TOpUpOAY», «BaxHeilme MCTOYHUKH
3arpsi3HEHHs] BO3/yXa UM TPYHTOBBIX BOi», «[louBa — BaxkHeHIas cocTaBistoas
ouocdepr», «DakTophl aerpaganuu nouBy, «llapaukoBbiil dhderT», «DakTopbl
paIuoOaKTUBHOIO 3arpsi3HeHus Ouocdepbr», «OOmas cTpykTypa Ouochepb»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopot yriepona B ouocdepe», «KpyroBopot azora B mpupoe.

OGopynoBanue: MoJenb-anIuIMKaus «TUuYHble OMOLIEHO3b», repOapuil
«PacTutenbHble coobI1IecTBay, KOJUIEKINH «buoreHos3y, «Bpenurenu BaxXHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuM U KOJUIGKIIMM pacTEeHUH W
KUBOTHBIX, TIPUHAIJICKAITNE K PA3HBIM SKOJOTUYECKUM TPYMIaM OJHOTO BHJA,



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



[INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA 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 cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOEHUS IpenmeTra «buomorus»
BBIJICJICHBI CIIEAYIOLIME COCTABISIONINE: OCO3HAHKWE OOYYaIOIMMUCS POCCUMCKON
rPaXIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSATEIIBHOCTH
U CaMOONpECICHUIO, HaJlWyue MOTHUBAIMM K  OOyYeHHI0O  OHOJIOTHH,
I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHHMX YOEKIECHWH JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HCTOPUUYECKUX TPAIUIMN Pa3BUTHA OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIUXCsl PYKOBOACTBOBATHhCS B CBOCH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, TIPUCYIIIMMH CHCTEME
OMOJIOTHYCCKOTO  00pa30BaHMs, HAIMYHE HSKOJOTMYECKOI0 IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInuHOCTHBIE pe3ysbTaThl OCBOCHMS MpeameTa «buoiorusy JOCTUTarOTCs B
€IMHCTBE Y4YeOHOM M BOCHHTATCIBHON JICITCIHPHOCTH B COOTBETCTBHUU C
TPAJUIUOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUWS, CaMOBOCIHUTAHHS U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3WLMM JIMYHOCTH, MaTPUOTHU3MA,
YBOXEHHUS K 3aKOHY M IMPABOMOPSAKY, YEJIOBEKY TPYJla M CTapIlIeMy IOKOJICHUIO,
B3aMMHOTO YBa)XCHUs, OCEPEKHOT0 OTHOUIEHUS K KYJIbTYPHOMY HacJlEAUI0 U
TpaauIldsIM MHOTOHaIlMOHAJIbHOTO Hapojaa Poccuiickoit depeparuu, npupojae u
OKPY’KarolIen cpeie.

JInyHOCTHBIE pPE3yabTaThl OCBOEHUS ydeOHOoro mpeamera «buomorus»
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPECHHEH TO3WIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIui, TO3UTUBHBIX  BHYTPEHHUX  YyOCXKICHHUM, COOTBETCTBYIOIIHNX
TPAJUIUOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIECTBa, PACHIMPEHUE >KU3HEHHOIO
OTBITA U OMBITA JEATEIBHOCTH B MPOIIECCE peaiu3allid OCHOBHBIX HAIpaBJICHUN
BOCIIMTATEIILHON AEITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYAIOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOT'O WI€HA POCCUICKOI0 OOIIECTBA;



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

FOTOBHOCTh K COBMECTHOM TBOPYECKOW HEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX U MO3HABATENBHBIX 3a/1ay, BBHIMOJHEHUU
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 YOCKICHUSIMH, KyJIbTYPHBIMUA IEHHOCTSIMU U
COLUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYOHUYECTBY B IIPOLIECCE COBMECTHOIO BBIMOJIHEHUS
y4eOHBbIX, TIO3HABATEIbHBIX M WCCIENOBATENLCKUX 337a4, YBAXKHUTEIHBHOTO
OTHOIIICHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXIAEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKON AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

c(hOopMUPOBAHHOCTh POCCHICKOU rpaXXJaHCKOU WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUA K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IIE€pE]
Poaunoii, ropmoct 3a CcBOM Kpau, CBOKO PoauHy, CBOM SA3BIK W KYJBTYDY,
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 POCCHUHCKMX YUYEHBIX B CTAHOBJICHUE W
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 MOPaTbHO-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 OTHOIIEHHE K MHPY, BKJIIOYAs ICTETUKY ObITa, HAY4YHOIO U
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
aKTUBHOCTb), OEpPEKXHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOLIECHUS K
cOOCTBEHHOMY (DPU3MUYECKOMY U MICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE UEHHOCTH TMPaBWJI WHIMBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€3011aCHOTO MOBEJICHUS B CUTYaLUsIX, YTPOXKAIOIINX 3JOPOBBIO U )KU3HHU 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 AKTUBHOW JAEATEIIBHOCTA TEXHOJIOTMYECKOM W COLMAIbHOU
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TAKYIO IESITEIbHOCTD;

UHTEPEC K PAa3INYHbIM cpepaM MpodhecCHOHATBHON JEesTeNIbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BBHIOOpP Oyaymed npodeccun MW 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 €€ CYyIlIECTBOBAHHS;

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;

CHOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MpPU H3YYEHUU OUOJIOTUU
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 HENPHUATHE JICUCTBUM, NPUHOCAIIMX Bped  OKpPYKaAIOLIEH
OPUPOJHON Cpele, YMEHHE MNPOrHO3UPOBATH HEOJArONMPHUSATHBIE IKOJIOIMYECKUE
NOCJIEICTBUS IPEANPUHUMAEMBIX AEHCTBUN U IPEIOTBPAIIATh UX;

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

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLEIO 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
B3aUMOJICUCTBUS MEXY JIFOAbMU U MIO3HAHUS MUDA;

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
oOlecTsa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peueHud MpodieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOexk1EHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIi COBPEMEHHOM LMBHJIM3ALIUU:
oOecrieueHrss HOBOIO YpPOBHSI Pa3BUTHUSI MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  pellaTh pecypcHble  MpoOJeMbl  pPa3BUTHUS
YeJI0BEYeCTBa, IOUCKA MyTeH BBIXOAA U3 INI00AJIbHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieueHus  Mepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIHLHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (POPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HH;

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

NOHMMaHUE CYLIHOCTH METOJOB MO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HAHWS /JIs aHajdu3a u
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 HCIOJb30BaTh OMOJOTMYECKHE 3HAHMS 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 OCBOCHHS y4eOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMUPOBAHUS MHUPOBO33PEHHUS O00YyYaIOUIUXCS
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHSITHUS, OTPa’KaroIIne
[EJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cheuupuKy METOJOB MO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTUs, 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,

MHUPOBO33PEHUYECKHE 3HAHUST W  YHUBEpCAIbHBIE YyueOHbIE JCHCTBUS B
MO3HABATENLHON U COLUANIbHOM MPaKTHKE.

MeramnpeaMeTHbIE PE3yIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETOo
00pa30BaHMs TOJKHBI OTPAXKaTh:

Osaagenue YHHMBepCaJIbHbIMH YueOHBIMU NMO3HABATEIbHBIMH
AeCTBUAMM:

1) 6a30Bble JJOrHYecKue JeHcTBUSI:

CaMOCTOSITENIbHO  (popMyJupoBaTh U aKTyaJIUM3UpOBaATH  MIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh MHPU OCBOCHHM 3HAHUW MPUEMBI JIOTMUECKOTO MBIILICHUS
(aHanu3a, CHHTE3a, CpaBHEeHHUsI, KiIacCUpUKaIMU, 0000IIeHHs ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATUM (BBIJEISATHh UX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTpEeNEesATh LENu JeATeTbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE MOHATHUS JIJIsi 0ObsICHEHUSI ()aKTOB M SIBJICHUM
KUBOU TIPUPOJIBL;

CTPOUTH JIOTMYECKHE PACCyXJACHUs (MHIAYKTUBHBIC, JEAYKTUBHbBIC, IIO
AQHaJIOTHH), BBISIBISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUUS B paccMaTPUBAEMbBIX
SIBJICHUAX, (DOPMYJIMPOBAThH BHIBOJIBI M 3aKJIFOUCHUS;

PUMEHSTh CXEMHO-MO/ICJIbHbBIE cpencrtBa  JUIs peACTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIECHWUW B M3yYaeMbIX OMOJOTUYECKUX OOBEKTaX, a



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

pa3pabaThiBaTh IJIaH pEHIeHUs MPOOJIeMbl C y4ETOM aHAM3a UMEIOIIUXCS
MaTepHAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B ACSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
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) 0a3oBbIe MCCIIeA0BaATEIbLCKUE 1eHCTBUS:

BJIAIETh HABBIKAMH yU4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOU JAESITEIbHOCTH,
HaBBIKAMH  paspelnieHus mpoodsieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIIECHUS MPAKTUUECKUX 33/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHNUS;

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;

dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaeTh HAYYHONH TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

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

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3a/ady,
BBIIBUTaTh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
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 OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

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 00JIacTel;

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, HAYYHO-TIOMYJISIPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHaNU3UpOBaTh



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

(GopMynHpOBaTh 3alpOChl U MPUMEHATh PA3IUYHBIE METOJbI MPU MOUCKE U
oTbope Oumosiormyeckor mH(pOpManu, HEOOXOAMMOM JIJisi BBITTOTHEHUS yYEOHBIX
3ajady;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPUIEHCTBOBATH KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BaHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OopMy  TpeacTaBlICHUSA
Oouosornyeckor nHpopmanuu (cxembl, rpaduku, AUarpaMmsbl, TaOIULbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIH fA3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornueckod uH(pOpManMeN: NPUMEHSATh XUMHYECKHE, (PUIUYECKUE U
MaTE€MaTUYECKUE 3HAKU W CUMBOJBI, (HOpMyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaIJIAIHOCTH;

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

OgyajgeHne yHUBEPCATbHBIMA KOMMYHHUKATUBHBIMU 1€CTBUSIMM:

1) oOmenmue:

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 MHTEPECHI U COTJACOBAHHOCTH MO3UIMI IPYTrUX YYaCTHUKOB
JMAJora WA JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHUS, TOHMMAaTh 3HAYEHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOHQIMKTHBIX CUTYaIlUH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJAJETh Pa3IM4YHBIMU CIIOCOOaMH OOILIEHUS W B3aMMOJICHCTBHS, TOHUMATh
HaMEpEeHUs IPYTUX JIOJIeH, MPOSBIATh YBAXKUTEILHOE OTHOILIEHHUE K COOECETHUKY
U B KOPPEKTHOU PopMe HopMyTupoBaTh CBOM BO3PAKEHHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesiTeJIbHOCTD:

INOHUMAaTh U HCIIOJIb30BATH IIPEUMYIECTBA KOMAHIHON M WHIWBUAYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTD
IpUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PElIeHUH y4eOHOH 3a1auu;

BBIOMpPATh TEMATHKy U METOAbl COBMECTHBIX JCHCTBUH € y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA;



IPUHAMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH W
KOOPAWHUPOBATh JACHUCTBUA MO €€ NOCTHXEHUIO: COCTAaBIISITh IUIAH JEHWCTBHUI,
pacupeneniatb pojad € Yy4E€TOM MHEHHMH YYaCTHMKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJAa M KaXKIOTO y4YaCTHUKA KOMAaHIbI B
oO1Iui pe3ynbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE ITPOEKTHI, OLECHUBAaTh HUIAEHU C TIO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH,;

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

OBiaeHne YHMBEPCAJIbHBIMH PEryJIATHBHBIMU AeHCTBUSIMHU:

1) camoopranuszanus:

UCIIONb30BaTh OHMOJOTMYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM U HX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUU I1I€JIEBble U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHAX M IOCTYIIKAaxX I10 OTHOLIECHHUIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATENBHYIO AECATEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTeIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO  COCTAaBJATh IUIAH pEHIeHHs MNpo0JeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TPEATIOUTCHHUIA;

J1aBaTh OLIEHKY HOBBIM CUTYAaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

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

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIUIIUU B
pa3HbIX O00JacTSIX 3HAHMM, IMOCTOSHHO NOBBIIATH CBOM OOpa30BATEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CHUTYalHsM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBHUE PE3YJIBTATOB LEAM;

BJaJ€Th  HABBIKAMM  TIO3HABATEJIbHOM  peduIeKCMM  Kak  OCO3HAHMUS
COBEpLIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HMX pE3YJIbTAaTOB U
OCHOBaHMi, UCIOJIB30BaTh MPUEMBI PEQIEKCUU JIs OLEHKH CUTYyallMd, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHMBATh PUCKHM WU CBOEBPEMEHHO IPUHUMATh PELICHUS MO HX
CHUKEHMIO;



IPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPU aHAJIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYTUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;

IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IIPU aHaIu3€ pe3yJIbTaToB
NEATEIbHOCTH;

IpU3HaBaTh 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 crienupuueckue ais yueOHoro npeamera «buonorus»
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 HAyYHOTO
3HAHHS €CTECTBEHHBIX HAyK, B (POPMHMpPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpa M HAyYHOTO MHMPOBO33PEHHMS, O BKJIALE POCCHUCKUX U
3apyOeXHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OHOJOTUH, (YHKIMOHATIHHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl peLIEHUS 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,
CaMOBOCHPOU3BEACHUE (PEMPOTYKLHA), HACIEACTBEHHOCTb, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME u3JlaraTb OWOJIOTHUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAs, LEHTpaJibHas J0rMa MOJIEKYJApHOM Ouosorun), 3akoHbel (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u y4yenust (0 LeHTpax MHOrooopasusi 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)KEHHWE  THIIOTE3bl,  BBISBICHUE
3aBHUCHUMOCTH MEXIY HCCIEIYyEMbIMH BEIMYMHAMH, OOBSCHEHHE IMOJYYESHHBIX



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

YMEHUE BBIJIEIATH CYIIECTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKAPHUOT U
AYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLECCOB: OOMEHa BEILECTB M IMpPEBpALICHUs] 3HEPTUU B KIETKe, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMeHa, XEeMOCHHTe3a, MHTO3a, 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 LeNbl0 olecrnedeHus: 0e30IacHOCTH CBOETO 3J0pOBbs U 370POBbSA
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 TEHEeTHYECKHWE 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 OICHWBATh M HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJIEP)KaHMS, BKIIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEICTBA MAaCCOBOM MH(POPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHaibl), STUYECKHUE AaCIEeKThl COBPEMEHHBIX WCCICAOBAaHWM B OHOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTHH;

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

[IpeameTHbie pe3ynbTaThl OCBOCHUsS yueOHoro npeamera «buonorus» ¢ 11
KJlacce OJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE W POJU OMOJIOTUU B CHUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOH €CTECTBEHHO-
HAy4YHOW KapTHHbBl MHpPAa U HAYYHOTO MHPOBO33PEHHS, O BKIIAJE POCCUUCKUX U
3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHONOTHH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH YeJIOBEKA JUIsl pEIISHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJCpKAHUE OHOJIOTMYECCKHMX TEPMHHOB W TIOHSTHI:
BU/I, TONYJIALUS, TeHO(OH, dBOJIOLMS, ABUKYIIUE CUIIbI ((PAaKTOPHI) IBOIOINUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PAKTOPHI,



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

yMEHHUE U3JIarath OHOJIOTHYECKHE TeOopuu (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),
OTIPEACIISITh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

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

YMEHHUE BBIICISTh CYIIECTBEHHbIE MPU3HAKU CTPOEHUSI OUOJOTUUYECKUX
OOBEKTOB: BHJIOB, TMOMYJSIHI, TPOAYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOreoleHO30B U JKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HAClEACTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpTraHu3MOB, JCHCTBUS HKOJIOTHYECKUX (DaKTOpPOB Ha OpraHU3MBI, IEpeHoca
BEILIECTB M IIOTOKAa HSHEPIHMH B JKOCUCTEMAaX, AHTPOIOTCHHBIX H3MEHEHHI 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
KU3HH C IO o0ecredeHus: Oe30MacHOCTH CBOETO 370pPOBbsI M 370POBbS
OKPYKaIOIIUX JIIOJIeH, COOJIFOICHHSI HOPM TPAMOTHOTO TIOBEICHHS B OKPYKAIOIICH
NPUPOJHON cpejie, TMOHMMaHUE HEOOXOJAMMOCTH HCIIOIb30BaHUs JOCTHKEHUN
COBPEMEHHOM OMOJIOTUH JIJIsl PAIIMOHATIEHOTO TPUPOOIIONH30BaAHNUS;

YMEHHE peuiaTh 3JIeMEHTapHble OUOJIOTHYECKUE 33Jlaud, 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 OICHWBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEpKaHUsA, BKIIOYAIOUIYI0 TICEBJOHAYUYHbIC 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEJCTBA MAacCCOBOM MH(POPMAIIUU, HAYYHO-TIOMYJISPHBIC
MaTepHuaybl),  paccMaTpuBaTh  IJ00AJIbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM uudpoBbie
Ne i/ P Kontpoasnsie | IIpakTnuyeckue (ubp )
NMpPorpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
1 buonorusa xkak Hayka 2 0.5 bubmorexa OK
https://m.edsoo.ru/7f41¢292
2 JKuBble cUCTEMBI U KX OpraHu3aIus 1 bubmorexa [OK
p I https://m.edsoo.ru/7f41¢292
. but6mmoreka [IOK
3 XHUMUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1
https://m.edsoo.ru/7f41¢292
4 KusHenesaTeapbHOCTh KIETKHA 6 Bubmaorexa ITOK
https://m.edsoo.ru/7f41¢292
5 PasMHOkeHNE 1 MTHAMBUAYABHOE PAa3BUTHE 5 1 bu6mmnoreka [JOK
Opra’Hu3MoOB https://m.edsoo.ru/7f41¢292
6 HacaenctBeHHOCTS M N3MEHUYHBOCThD g L5 bub6mmoreka [IOK
Opra’Hu3MoB ' https://m.edsoo.ru/7f41¢292
. Cenexmust opranu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bu6mnoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7{41c292
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3aesioB U TEM nu¢poBLIe
Ne ni/m P Kontpoubnsie | IIpakTnyeckue (ucbp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bubmuorexa [JOK
1
I IBOMOIHONRAs GHOOrHA ? https://m.edsoo.ru/7f41cc74
) BoO3HUKHOBEHHUE U Pa3BUTHE KU3HU HA 9 0.5 bu6muoteka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpyIKaroas cpeaa 5 1 bubmorexa LIOK
p Py B peAl https://m.edsoo.ru/7f41cc74
bu6nunoreka [JOK
4 Co00111eCTBa U DKOIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nunoreka [JOK
2
> Peseparoe Bpems https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
uudposbie
Nenn/m | Tema ypoka Kontpoasnbie | IlpakTnyeckue op
Bcero o0pa3oBaTesibHbIE
padoTsI padoTsI
pecypchl
but6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.
) [IpakTnueckas padbora Ne 1 1 0.5 bubnuorexa LIOK
«/crionp30BaHuE pa3IMYHBIX METOIOB MPH ’ https://m.edsoo.ru/863e6122
M3Y4YCHHH OUOIOTUYECKUX OOBEKTOBY
3 buonornueckue cuctempl, NPOLIECCHL U X | bubmuorexa [JOK
HU3y4YyeHUE https://m.edsoo.ru/863e6564
4 XUMHUUECKUM cocTaB KJIeTKU. Boma u | bu6mnoreka IJOK
MUHEPAIIBHBIE COU https://m.edsoo.ru/863e674¢
bu6 OK
5 benku. CocTtaB u cTpoeHne OEIKOB 1 nommorexa [
https://m.edsoo.ru/863e6b72
depMeHThl — OHOJIOTHYECKHE
kaTtaym3aTophl. JlaboparopHas padota Ne 1
. bubnuorexa [JOK
6 «/3yueHne KaTaIMTUYECKOW aKTUBHOCTH 1 0.5
https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUITa3bl WIH
KaTaJia3bl)»
bub6moreka [IOK
7 Yrnesonst. JI 1
HICBOABL. SR https://m.edsoo0.ru/863e6870
8 Hyxknennosbie kucnotsl. ATO 1 bu6nmoreka [JOK




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

I/ICTOpI/Iﬂ " MCTOABI U3YYCHHA KIICTKH.

but6mmorekxa [IOK

9
Knerounas teopus https://m.edsoo.ru/863e6e88
10 KneTka kak 1ie10cTHas )K1uBasi cuctemMa
CrpoeHue 3yKapruOoTHUYECKON KIIETKH.
JlaboparopHas padota Ne 2 «3yuenue bu6nuoreka [IOK
11 CTPOCHHUSI KJIETOK PaCTCHHM, )KHBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuboOB U GaKTEepHil M0 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpENapaTax U UX OMHCaAHUE
b K
12 OOMeH BelleCTB Wi METa00JIN3M nosmorexa O
https://m.edsoo.ru/863e766¢
13 ®oTtocuHTE3. XEMOCHUHTE3 bubmmorera [IOK
https://m.edsoo.ru/863e7c98
14 DHepreTnyeckuii o0OMeH bubmmorexa HOK
https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIETKU. JleeHre KIeTKH.
Muro3. JIaboparopHas pabota Ne 3
15 «HaOmroneare MuTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa OK
A ' https://m.edsoo.ru/863e7dc4
KOpeIIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»
16 buocuntes 6enka. Peakuus MaTpuuHOTO bu6mmoreka [JOK
CUHTE3a https://m.edsoo.ru/863e¢796¢
17 Tpancsiius — OuocuHTe3 OENKa bubmmorexa OK
https://m.edsoo.ru/863e796¢
but6mmoreka [IOK
18 Hexnerounsie o 3HU — c
KICTOUHBIC (oMb KH3HH BHPYCBI https://m.eds00.1ru/863e7540
19 @OopMBI pa3sMHOKEHUSI OPTaHU3MOB Bubnmorexa [IOK

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




https://m.edsoo.ru/863e831¢e

bu6moreka [IOK

20 Meii
enos https://m.edsoo.ru/863e7f4a
OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.

21 OmnonotBopenue. JlabopaTopHast pabora Ne 0.5 bubnuorexa [HOK
4 «3yueHne CTpOeHUS MOJIOBBIX KIETOK Ha ' https://m.edsoo.ru/863e81b6
TOTOBBIX MHKpPOIIpEiapaTax»

22 NuauBryanpsHOE pa3BUTHE OPraHU3MOB Bubnmorexa [IOK

ABIAY p p https://m.edsoo.ru/863e8436

7 I'eneTnka — Hayka O HaCIEACTBEHHOCTH U bu6nmoreka [JOK
W3MECHYUBOCTHU https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTH HACIIEOBAHUS TTPU3HAKOB. bu6mmoreka [JOK
MoHoruOpuaHoe CKpeluBaHue https://m.edsoo.ru/863e8878

)5 JurunbpuaHoe cKpemmuBaHue. 3aKoH bu6mmoreka [JOK
HE3aBUCUMOI'0 HACIEA0BaHUS [IPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE Hacje10BaHUE MPU3HAKOB.

JlaboparopHas pabota Ne 5 «M3yuenue

26 e3 JII:’TaTI())B M(f)HOFI/I6 WJTHOTO I/}I] 0.5 bubmmorexa HOK
pesy pHA ' https://m.eds00.ru/863e8¢60
JTUTHOPUTHOTO CKPEITUBAHUS Y APO30(UITBI
Ha TOTOBBIX MHKpOIIpErapaTax»

7 I'enetuka nona. HacnenoBanue mpu3HaKoB, bu6nmoreka [IOK
CLIETJICHHBIX C TTOJIOM https://m.edso0o.ru/863e8c60
N3menunBocTh. HenacnencTeenHas
M3MEeHYUBOCTh. JIaboparopHas pabora Ne 6.

28 N3yuenue Mo I/I(bmcap HOIfHoﬁ ’ 0.5 bubmmorexa LIOK

4 s B ' https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TOCTPOCHUE BapHALIMOHHOTO
psAa U BapUallMOHHOM KPUBOW»
29 Hacnencrsennas n3MeHYNBOCTE. 0.5 but6mmoreka [IOK




JlaGopatopHas paborta Ne 7. «AHanu3
MyTalui y 1po30(uiibl Ha TOTOBBIX

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

MHKpOIIpenapaTax»
30 T'eneTnka demoBeka 1 Bubmaorexa ITOK
https:/m.edso00.ru/863e8d78
PeseprubIiil ypok. O600111eHIE TIO TEME
31 «HacnencTBeHHOCTH ¥ U3MEHUYNBOCTH 1
OpraHU3MOB»
Bbub6mmoreka [IOK
32 C 1
CIICKILIT KAk Hayka H Mpotece htps://m.edsoo.ru/863¢9214
1 MeTtobl U JOCTUKEHUS CENEKLIINHU PACTEHUI | bu6muoreka [JOK
U KUBOTHBIX https://m.edsoo.ru/863¢9214
34 buorexnonorusa xak orpacib IPOU3BOACTBA 1 bubmmorexa LIOK
P p A https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34




11 KJIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
Nen/m | Tema ypoka Kourpoiasbnbie | IlpakTnyeckue tupponble
Bcero o0pa3oBaTesibHbIE
padoThI padoTbI
pecypcsl
1 DBOJIIOLMS U METOJIbI €€ U3yUYECHHS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
) HcTopus pa3BuUTHA IpEACTaBICHUNA 00 1 bu6mumorexa LIOK
JIBOJIIOLUN https://m.edsoo.ru/863¢9570
bu6mmoreka [IOK
3 Mipoopormions ! https://m.edsoo.ru/863e9cle
[Tonynsuus Kak 31eMEeHTapHas eIMHULA
4 BUJa U 3BodIONMHU. JJabopaTtopHas pabota Ne 1 0.5 bubmmorexa LIOK
1 «CpaBHEHUE BUIOB 10 https://m.eds00.ru/863e¢99¢c6
MOP(OJIOTHIECKOMY KPHTEPHIOY
5 JIBroKymue cuitel (37eMeHTapHbIe (DaKTOPHI) | bu6mmoreka [IOK
3BOJIIOLIUN https://m.edsoo.ru/863e¢9da4
. bubnuorexa [JOK
6 EctectBenHslit 0TOOp U €ro HopMBI 1 hitps://m.cdsoo.rw/863¢9ed0
Pe3ynpTaTe! 3BOMIOLNN:
MIPUCTIOCOOJICHHOCTh OPraHU3MOB U
. BU000pa3oBanue. JlabopaTtopHas pabora Ne | 0.5 bubnuotexa [JOK
2 «OnucaHue IpUCTIOCOOICHHOCTH ' https://m.edsoo.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIIbHOTO
XapakTepa»
but6mmorekxa [IOK
8 Hanpasnenuns u myTu Makpo3BOJIIOIIUN 1

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




9 HeobpaTumocts 3BoOMIONINN
10 Hcropus xu3HU Ha 3eMile U METOJBI €€
W3Yy4YECHHUS
bu6moreka [IOK
11 ['unoTtes3bl MPOUCXOXKACHUS KU3HU HA 3eMIie
https://m.edsoo.ru/863eaSa6
12 Pa3Butue xu3nu Ha 3emie 1o 3paM u bubnuorexa [HOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Talbl HBOJIFOLUN PACTUTEIBHOTO
13 1 kuBOTHOTrO Mupa. [Ipaktuyeckas padbota 0.5 bu6nmnoreka [JOK
Ne 1 «M3yueHmne uckomnaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B KOJUICKLIASIX)
Bbub6mmoreka [IOK
14 CoBpeMeHHasl cucTeMa OpraHn4ecKoro Myupa
https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YeJIOBEKa (AaHTPOIIOTCHE3) bubmmorexa OK
P https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
16 BIDKYLIME CWIIBI ((paKTOPBI) aHTPOIIOT€HE3a
A yi (@ Pb1) QHTP https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU 3BOJIIOLUU YEJIOBEKA
18 Yenoseueckue pacbl U IPUPOIHBIE bu6mmoreka [IOK
aJanTalyuy 4yeJaoBeKa https://m.edsoo.ru/863eaca2
PesepBHrIit ypok. O600IICHHE TTO TEMe
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA
3emiie»
20 DKoJorus Kak HayKa
71 Cpenbl 00MTaHMS U KOJIOTMUYECKHUE bubnuoreka [JOK
(bakTopbI https://m.edsoo.ru/863eafec
22 Abuotnueckue axropsl. JlaboparopHas 0.5 bubnuorexa LIOK




pabota Ne 3. «Mopdonoruueckne
0COOCHHOCTH PacTCHHUH U3 Pa3HBIX MECT
oburtanusy. Jlabopatopnas padota Ne 4.
«BrusiHME cBeTa HA POCT U pa3BUTHE
YEpEHKOB KOJIEyCa»

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

bub6moreka [JOK
23 b
MOTHUECKHE (aKTOpEI https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XaPAKTEPUCTUKHU
24 nomnysinuu. [Ipaktuyeckas padota Ne 2 0.5
«IToacuér MIOTHOCTHU MOMYIALUNA Pa3HBIX '
BHUJIOB PACTEHUID)
but6mmoreka [IOK
25 CooOuiecTBa OpraHu3MOB — OHOLIEHO3
- P t https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) bubmorexa OK
https://m.edsoo.ru/863eb46a
OcHOBHbIE MOKA3aTeJIN IKOCUCTEMBI.
. bubmuorexa [JOK
27 Okonorudeckue nupamuabl. CBolicTBa
https://m.edsoo0.ru/863eb5fa
skocucteM. Cykueccus
28 [IpupoaHbie 3KOCUCTEMBI
29 AHTPOIIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rnobdanbHas 3xocucTeMa bubnuorexa LIOK
3emiu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bu6mmoreka [JOK
onocdepsr https://m.edso0.ru/863ebd 16
32 UYenosedecTBo B brocepe 3emin
13 Cocy1iecTBOBaHUE TIPUPOJIBLI U bu6nuoreka [JOK

YCJI0BCUCCTBA

https://m.edsoo.ru/863ebale
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2.5







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

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
0o0pa3oBaTeILHON MPOrpaMMBbl CpeiHero 001ero 00pazoBaHus

CchopMupoBaHHOCTh 3HAHUI O MeCTe U pPOJIU OHOJOTHMH B CHCTEME
HAYYHOT'O 3HaHMsI €CTECTBEHHBIX HayK, B (POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAy4YHOU KapTUHBI MUPa U HAYYHOT'O MHUPOBO33PEHUS; O
BKJIQIE POCCUHCKHUX U 3apyOeXHbIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
Oouonornu; (pyHKIMOHAIBHOW TPaMOTHOCTH 4YeNIOBEKa MJISi PEIICHHS

JKU3HCHHBIX 3a1a4

VYMeHHe pacKpblBaTh COJEpKAHHWE OMOJIOTMYECKMX TEPMHHOB U
MOHATUI: XU3Hb, KJIETKA, OPraHU3M; MeTa0o0a13M (OOMEH BEIECTB U
IpeBpallleHue 3HEpPruu), roMeocras (caMmoperynsuus), ypOBHEBas
OpraHu3alys KUBBIX CHUCTEM, CAaMOBOCHPOM3BEACHUE (PENPOAYKLHs),

HAaCJICACTBEHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTHUC

YMeHue uznaraTb OHOJOrMYeCKHe TEOpUH (KIETOYHAsi, XpOMOCOMHAS,
MyTanuoHHas), 3akoHsl (I. Menaens, T. Moprana, H.J1. Basunosa) u
yueHHus (O LEHTpax MHOrooOpa3usi U IPOUCXOXKIEHUS KYJIbTYPHBIX
pactenuit H.M1. BaBuiosa), onpenensite rpaHULbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMAM

YMeHue BIaJeTh METOJaMHM HAy4YHOTO IIO3HAHUS B OHOJIOTHUH
(Habmro/leHNe M ONMHUCAHMUE XHUBBIX CHCTEM, IPOLIECCOB M SIBICHUI,
OpraHu3anusi M TPOBEJCHHE OMOJIOTUYECKOTO  3KCIIEPHMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEyEMBbIMU BEJIMYMHAMHU, OOBSICHEHHE MOTYYCHHBIX PEe3yJbTAaTOB,
HCIIOJIb30BAaHHBIX HAy4HBIX IIOHATHM, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTb BBIBOJABI HA OCHOBAHUU MOJTYYCHHBIX p€3YJ'II)TaTOB)

10 KJIACC

Kox
NPOBEPSAEMOro
pe3yJabTara

1

2

3

4

5

VYMeHue BBIACISITH CYHICCTBCHHBIC IIPpHU3HAKKU BHUPYCOB, KIICTOK
MNpOKapuoT MW 3IYKAPUOT, OAHOKIICTOYHBIX MW  MHOI'OKJICTOYHBIX
OpraHnu3MoOB; 0COOEHHOCTH IIpoucccoB obMeHa BCIICCTB u
NnpeBpalliCHUA OSHCEPIrunu B KIICTKC, (I)OTOCI/IHTC38., IJIaCTHYCCKOI'0O H
OHEPIreTHYCCKOIO O6MeHa, XEMOCHHTEC34a, MHUTO34, Meﬁ03a,
OIJIOAOTBOPCHUA, PA3MHOXCHUA, UHIAWBUAYAJIBHOT'O Pa3sBUTHA

opranusma (OHTOT€HE3)




YMeHue TOpUMEHSTh TOJy4YeHHbIE 3HaHUS IS OOBICHEHHS
OMOJIOTUYECKUX MPOIECCOB M SBICHUM, ISl MPUHSATHUS MPAKTUIECCKUX
pelIeHnii B MOBCEAHEBHON KU3HU B LIENAX o0ecnieueHns 6€30macHOCTH
CBOETO 37I0POBbBsI M 37I0POBBS OKPYKAIOIINX JIF0/IeH, COOTIOICHNUS HOPM
cpene;

MOCTH)XKEHUI

IPAMOTHOIO  IOBEJACHUS B  OKPYKAIOIMIEW IPUPOJHON

[IOHUMAaHUE HE00X0IMMOCTH UCIIOJIb30BaHUS
COBPEMEHHOM OHOJOrMM M OMOTEXHOJOIMM JUIsl pallOHaIbHOIO

MIPUPO/I0NI0JIb30BAHNUS

VYMmenne peiiaTtb JJICMCHTAPHBIC T'CHETHUYCCKUEC 3aaadd Ha MOHO- U
I[I/IFI/I6pI/I,I[HOG CKPCIIUBAHUC, CHCINNICHHOC HACJICOAOBAHHC, COCTABIIATDH
CXCMbI MOHOFI/I6pI/II[HOFO

CKpCUINBAHUA I MMpEaACKa3aHUA

HacJICAOBaHUs ITPU3HAKOB Y OpTraHU3MOB

YMeHue BBINOJHATH J1A0OpAaTOpHbIE U  IMPAKTUYECKUE PpaboThI,

coOntofarh mpaBwia Npu paboTre C ydyeOHBIM U JIAOOPATOPHBIM

00opy10BaHHEM

YMeHHe KpUTHYECKH OLIEHUBATh M HMHTEPHIPETUPOBATh HH(OPMAIHIO
OMOJIOTHYECKOT0 CO/IEPIKAaHMs, BKIIOYAIOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHUKOB (CMU, Hay4YHO-TIOMYJIsIpHBIE MaTepHabl);
THUYECKHE AaCMeKThl COBPEMEHHBIX HCCIIEIOBAaHUM B OHOJIOrUH,

MCIUIWHE, OMOTEXHOJIOTUU

10

YMeHue co3naBath COOCTBEHHbIE MHUCbMEHHbBIE M YCTHBIE COOOIICHMS,
0000111as1 OMOJTOTHYECKYI0 WH(OPMAITUIO U3 HECKOJBKUX HCTOYHUKOB,

IPaMOTHO UCIOJB30BaTh MOHATUHHBIN anmapat OMOJIOTUU

11 KJIACC

Kon
MpoBepPsSieMOro
pe3yJbTarTa

I[IpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeIHero 001ero o0pa3zoBanus

ChopMUpOBaHHOCTh 3HAHUM O MECTE W POJM OUOJOTHU B CHUCTEME
Hay4YHOT'O 3HAHHUS €CTECTBCHHBIX HAYyK, B (DOPMUPOBAHUHN COBPEMEHHOM
€CTEeCTBCHHO-HAYYHOW KapTUHBI MUpa W HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHUICKHX M 3apyOeKHBIX YYEHBIX-OMOJOTOB B DPa3BHUTHE
O6uosoruy; (yHKIMOHAIBHOM TPaMOTHOCTH 4YeJIOBEKa Jisi pEIICHUs

JKU3HCHHBIX 3a1a4

YMeHHe pacKphIBaTh COJACpKAHHWE OMOJIIOTMYECKUX TEPMHHOB U

TMOHSITHH: BUA, IOMMYyJIALUA, FeHO(pOHI[, 9BOJIIOLMA, ABWIKYIINUC CHUJIBI




(pakTopsr) 9BOJIIOIIHH, MPUCTIOCOOIEHHOCTh OpPraHHU3MOB,
BU7000pa3oBaHue, 9KOJIOTHYECKUE (bakTopsl, HKOCUCTEMA,
NPOAYLEHTbl,  KOHCYMEHTbI,  pPEIyLEHThbl,  LeNu  MHUTaHUS,

HKOJIOTHYECKask MUpamMuia, OuoreoneHos, onocdepa

YMeHne uznaraTh OMOJOTHYECKHE TEOPUH (DPBOJIONMOHHAS Teopus Y.
JapBuHa, CcHHTETMYecKass  TeOpus  DBOJIOLMHU), 3aKOHBI U
3aKOHOMEpPHOCTH (3apojpimeBoro cxoacta K.M. Bapa, yepenoBanus
IJ1aBHBIX HampaBieHui u myteit spomoruu A.H. CeBepiioBa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTe TPaHUIBI  HUX

IIPUMCHUMOCTH K )KUBbIM CUCTCMaM

YMeHue BIAETh METOJAaMH HAYYHOTO TIO3HAHHS B OHOJIOTHH
(HaOmrofieHNe W OMHMCAHHWE JKUBBIX CHCTEM, IPOIIECCOB U SIBICHHUIA;
OpraHm3aiusi W TMPOBEJICHUE OWOJIOTHMYECKOTO  OIKCIICPUMEHTA,
BBIJIBW)KEHWE  TUIOTE3bl;  BBISBJICHHWE  3aBUCUMOCTH  MEXIY
WCCIIeyeMBbIMU BETMUMHAMU, OOBSICHEHUE TOJYUYCHHBIX PE3YJIbTaTOB,
WCTIOIB30BAHHBIX HAYYHBIX TIOHSATHH, TEOPHH M 3aKOHOB, YMCHHE

JCJIaTh BBIBOJIBI HA OCHOBAHHWHU ITOJTYYCHHBIX pe3y.]'II>TaTOB)

YMenue BBIJICIIATD CYILIECTBEHHBIE IIPU3HAKU CTpOEHUS
OMOJIOTHYECKHX  OOBEKTOB: BMJOB, MOMYJSIUMHA, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OWOreoLEHO30B M  IKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HACJIEICTBEHHON U3MEHYUBOCTH,
€CTeCTBEHHOTO 0TOOpa, BUA000Pa30BaHUs, MPHCIIOCOOICHHOCTH
OpPTaHU3MOB, JEHCTBUS HKOJOTHYECKUX (HDAaKTOPOB Ha OPTaHU3MBI,
IIEpEHOCa BEIIECTB U NOTOKA YHEPTUH B YKOCHCTEMAX, AaHTPOIIOTEHHBIX
M3MEHEHUI B SKOCHCTEMAX CBOEM MECTHOCTH, KPyTOBOPOTa BEUIECTB U

OMOreOXMMHUYECKUX IIUKIOB B Orocdepe

YMeHue NpUMEHATh TOJy4YEeHHblEe 3HaHUS A OOBSICHEHUS
OMOJIOTMYECKHUX MPOLECCOB U SBICHHUM, Ui MPUHATHA MPAKTUUYECKUX
peleHMii B MOBCETHEBHOM KU3HU B LIENAX o0ecrieueHust 0€30MacHOCTH
CBOETO 3[I0POBbS U 3/I0POBbSI OKPYKAIOIIMX JIIOJIeH, COOIIOACHUS HOPM
rPpaMOTHOI'O0  MOBEAEHUS B  OKPYXAKWIEH IPUPOJHON  CpeEAE;
MOHUMaHHe HEOOXOIUMOCTH MCTIOJIb30BaHMUS JOCTH)KEHUH

COBPEMEHHOM OMOJIOTHH /7Sl pAallHOHAIEHOTO TIPUPOAONIOIH30BAHMUS

VYMmenne peiiaTtb 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aa4u, COCTaBJIATH

CXEMBI IIepeHOCca BEIIECTB M SHEPTUU B SKOcHCcTeMax (LIE€NU MUTaHNUs)

YMeHue BBINOJHATH J1a0OpAaTOpHbIE U MPaKTUYECKUE paboThI,
coOmoaTh TpaBwia Npu pabore ¢ yY4eOHBIM H J1aOOPATOPHBIM

o0opyioBaHNEM




YMeHHe KpUTHUYECKH OLIEHUBATh U HWHTEPHPETHPOBATH MH(POPMALUIO
OMOJIOTHYECKOT0 CO/IEPIKaHMs, BKIIOYAIOUIYIO TICEBIOHAYUHbIE 3HAHHS

U3 pa3nuuHbIX UcTouyHNKOB (CMU, Hay4dHO-TIOMYJIsipHBIE MaTepHabl);

? paccmaTpuBaTh rI00aNbHbIe HKOJIOTHUYECKHE poOIIeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH 1O OTHOIICHUIO K HHUM COOCTBEHHYIO
MO3UIIHIO
YMeHne co3naBaTh COOCTBEHHBIC MTUCHMEHHBIE U YCTHBIE COOOIICHUS,
10 000011as1 OMOJTIOTHUUYECKYI0 WH(OPMAITHIO U3 HECKOJIBKHX MCTOYHUKOB,

IPaMOTHO UCIOJB30BaTh MOHATUHHBIN anmapat OMOJIOTUI




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

buonorus xkak HayKa

1.1

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

COBPEMEHHOM Hay4HOU KapTUHBI MUpa. CrucTeMa OMOOTHYECKUX HAYK

1.2

MeToabl MO3HAHUS KUBOW HPUPOABI (HAONOJCHHUE, SKCIIEPHUMEHT, OIHCaHue,
U3MEpeHUe, KiIacCupUKalMsi, MOJEIUPOBAHUE, CTaTHCTHYECKas o0paboTka

JTAHHBIX )

’KuBbIe cUCTEMEI U UX OopraHu3anusa

2.1

Kupble cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHust ouosioruu. CBOWMCTBa

OMOCUCTEM U UX pa3zHOoOOpa3ue

2.2

YpoBHH OpraHu3alyu OHOCHUCTEM: MOJICKYJIIPHO-TEHETHYECKUH, KICTOUYHBIMH,

OpTraHu3MEHHBIH, MOIYJIALIMOHHO-BUIOBOH, YKOCUCTEMHBIH, OMOC(hEpHBIiA

XHUMHUYECKHM COCTaB U CTPOCHUC KIICTKU

3.1

XUMUYEeCKUA COCTaB KIETKH. XHWMHWYECKHE JJIESMEHTHI: MAaKpO3JICMCHTHI,
MHKPO3JICMCHTHI. Boma wu MHHCPAJIBHBIC BCHICCTBA. CDyHKI_II/II/I BOAbI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. Hozmepx(aHHe OCMOTHYECKOTO OajaHca

3.2

benku. CoctaB u cTpoeHue O€nKoB. AMMHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3ameHnMble © 3aMEHUMBIE aMHUHOKHCIOTHL. AMHHOKHCIOTHBIH COCTaB.
YPpOBHU CTPYKTYphbl O€IKOBOW MOJIEKYIbl (IIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
GbyHKIMH O0ETTKOB.

®epMeHTHl — Ouonoruueckue kartanuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIM
ueHTp, cyocrtpatHas cnenupudyHocts. Kodepmentsl. Buramunbl. Otinnuuns

(bepMeHTOB OT HCOPTaHUYCCKHX KAaTaJIU3aTOPOB

3.3

VYrneBoasl: MOHOCAaxXapuabl (IJIIOKO3a, pub03a W J1e30KCupru003a), Tucaxapuibl
(caxapoza, JakTo3a) W TMOJUcaxapuabl (Kpaxmai, TJHUKOTEH, IeJUIII0JI03a).
Bronorndeckne GyHKINHU YTIIEBOIOB.

Jlumuaer:  Tpurnmuepuasl,  crepounnl,  dochommnuasl.  ['mapodunbHO-
rupodoOHbIe CcBoWcTBa. buonormueckne ¢GyHKuu JwmnuaoB. CpaBHEeHUE

YIji€BoaoB, OenKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU
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Hyxnennoseie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEPBI HYKJIEMHOBBIX
kuciotr. Crpoenne u ¢ynkmuu JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHUe U (QPyHKIMU

3.5

I_II/ITOJ'IOFI/IH — HayKa O KJICTKE. Knerounas TEOpHsL. MCTOI[BI HU3Y4YCHUS KIICTOK

3.6

Krnerka kak menoctHas kwuBasi cucreMa. OOmiye NMpPU3HAKU KIETOK: 3aMKHYTast
HapykHass mMeMOpaHa, moisekysel JIHK kak reHernueckwii ammapar, cucTema

cuHTe3a Oelka

3.7

Tumbl KJIETOK: dyKapuoTHdecKas U mpokapuorndeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTudecko  kimetku. Kietounas crenka Oaxtepuil.  CtpoeHue
yKapuoTHUeCKo KieTKU. OCHOBHBIE OTJIMYWS PACTUTEIHHOM, >XUBOTHOW W

IpUOHON KIIETKU

3.8

[loBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIUKC, WX
¢byukuuu. [InazmaTtryeckas meMOpaHa, e€ cBoiicTBa u pyHkuuu. [utonnasma u eé
opranouzipl. OmHOMEMOpaHHBIE OPraHOWIBI KJIETKU: PHIOIIIa3MaTHYeCKas CeThb
(OIIC), ammapat ['ombmku, nu3ocombl. [loMyaBTOHOMHBIE OPraHOWABI KIIETKH:
MUTOXOHJIpUH, TACTUAbL. [IpoucxoxneHne MHUTOXOHAPUNA U TacTua. Bunbl
wiactua. HememOpaHHBIE OpraHoOMIbl KJIETKU: PUOOCOMBI, KIIETOYHBINA LIEHT,

PECHUYKH, KIyTUKUA. DyHKIIMKA OpraHOUIOB KIETKU. BriroueHus

3.9

SAnpo — perynsaropubsiii neHTp kieTku. CTpoeHue siapa: siiepHas 000JouKa,

KapuoIlia3Ma, XpOMAaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpancnopT BEemECTB B KIIETKE

H(PISHGI[CHTCJ’IBHOCTI) KIICTKHU

4.1

OOmen BemiecTB, WM MeTaOomu3M. AccuMuisauus (IUlacTUYecKuil oOMEH) U
JTUCCUMWIISALINAA (PHEPTETHYECKUH OOMEH) — JBE CTOPOHBI €IWHOTO IMpoIecca
MeTabonmm3Ma. Tumbsl oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poib

(dbepMeHTOB B 0OMEHE BEIECTB U MPEBPAIICHUN SHEPTUU B KIETKE

4.2

®dotocunte3. CBeToBas U TeMHOBas ¢asbl poTocunresa. Peakuuu dorocunTesa.
OddextuBHocTh PorocunHTe3a. 3HadeHHEe (HOTOCUHTE3a JUIS KU3HH Ha 3emIie.
Bnusinue ycnoBuii cpeapl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIICHUS €r0
MPOIYKTHUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XemocuHTe3. XeMOCHHTe3upyroue Oakrtepuu. 3HaYeHHE XEMOCHHTe3a IS

JKU3HU Ha 3emiie

4.3

DHepreTuyeckuii oOMEH B KJETKe. PaciuerieHne BEIIECTB, BBIACICHUE H
aKKyMyJIMPDOBaHUE DJHEPrud B KIETKE. OTalbl SHEPreTHYECKOTO OOMEHa.
I'mukonu3. bpoxkenne u ero Buibl. KuciopomHoe OKHCIEHHE, WIH KIETOYHOE

abIxaHue. DPPEeKTUBHOCTh YHEPTETUUECKOT0 0OMEHa




4.4

Peakuuu matpuunoro cuntesa. ['eneruueckast unpopmarus u JIHK. Peanuzanms
reHeTuueckoil uHdopmanmu B KieTke. [ 'eHeTHMYeCKMd KOI U €ro CBOMCTBA.
Tpanckpumnms — marpuunblii cunte3 PHK. Tpancnsanus — O6uocunres Gernka.

Koauposanue amuHokucaot. Posnb pubocom B 6uocuHTe3e Oenka

4.5

Heknerounsle ¢opmbl xu3Hu — BUpychl. Mctopust oTkpeiTust Bupycon (/.U.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS H KU3HEIEATECILHOCTH BHPYCOB.
bakrepunodaru. bone3Hum pacTeHMid, KXUBOTHBIX M YEJIOBEKAa, BBI3BIBAEMBIC
Bupycamu. Bupyc nmmynoaedpunura gyenoseka (BUY) — Bo3oynurens CITNda.

[IpodunakTrka pacnpocTpaHeHUS BUPYCHBIX 3a00JIeBaHUI

Pasmuoxenue u WHIAWBUAYAJIbHOC PAa3BUTHEC OPIraHU3MOB

5.1

Knerounslii 1wk, win S>KU3HEHHBIA UMK KieTku. WHTepdasza u muto3.
[Ipoueccel, npotekatoniye B uHTEpdaze. Perumkanus — peakuus MaTpUYHOTO
cunre3a JIHK. Crpoenune xpomocom. XpomMocomHbIH HaOOp — KapHOTHIIL.
JIMTIoOuHBIA W TalIOWJAHBIA ~ XPOMOCOMHBIE  HAaOOpBL.  XPOMATHIIBI.
[{uTonmornyeckue OCHOBBI PA3MHOXKEHHUS U HHIUBUAYAJbHOTO Pa3BUTHS
OpraHU3MOB.

Henenune kinerkn — muto3. Craaum muto3a. [lpomecchl, mpoucxonsiuue Ha

Pa3HbIX CTaAUAX MUTO34A. Bbuonornueckuii cMbICT MUTO3a

5.2

@®opMbI pa3MHOKEHHsI OpPraHU3MOB: Oecronoe U mojoBoe. Buubl Oecnosoro
pPa3sMHOXCHHUS: JICJICHHE HAaJBOE, IOYKOBAHHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXCHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAUCHUEC IJI CCICKINN

53

[TomoBoe pa3zMHOMXKEHHUE, €r0 OTIIMYHUS OT 0€CITOJIoTO0.
Meito3. Craguu Meiosa. Ilpouecchl, TpoHCXOIdIIMe Ha CTaausX Meiosa.
[ToBenenue xpomocom B Mmeilo3e. Kpoccunrosep. buonoruueckuid cMmbICia

3HaYEeHUE Meo3a

54

I"ameTrorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Yy >KUBOTHBIX. [loJOBBIE
KEJIC3bl: CEMCHHHUKU U AWYHUKMH. O6pa3013aHI/Ie M Pa3BHUTUC ITOJOBBIX KJIETOK —
rameT (Crepmaro3ous, silekieTka) — cepmaToreHe3 u ooree3. OcCoOeHHOCTH

CTPOCHUSA SIMUEKJIETOK U criepMaTo30ua0B. OmnoaorBopenue. [lapreHorenes

5.5

WnnuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHANBHOE  pa3BUTHE
(aMOpuorenes). Jtanbl SMOPHOHAIBHOTO PAa3BUTHS Yy MO3BOHOYHBIX KHUBOTHBIX:
npoOieHue, racTpyisiius, opranorexes. IlocramOpronansHoe pasButue. Tumbl
MOCTAMOPHOHAILHOTO Pa3BUTHA: MPsIMOE, HEMpsMoe (JIMYMHOYHOE). BiusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pa3zButhe pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHHUs: CTPOCHUE CEMEHH,




CTaluu pa3BUTUIA

HaCJ'IC,Z[CTBeHHOCTB U UIBMCHYHNBOCTb OPIraHNU3MOB

6.1

[IpenmeT u 3amaun reHeTuku. Mctopust pa3BuThsa reHeTHKU. Bkitag poccuickux
U 3apyOeKHBIX YUY€HBIX B pa3BUTHE TEHETUKU. METONbl TeHETUKH
(ruOpUIOIOTUUECKHA, [IUTOTCHETHYECKHH, MOJICKYJISIPHO-T€HETHICCKUM ).
OCHOBHBIC TEHETHYECKHE MOHATHA. | eHETHYeCKass CUMBOJIMKA, UCIIOJIb3yeMasi B

cxXemax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTU HACJEJIOBAHUS TPU3HAKOB, ycTaHOBIeHHbIe [. MeHaenem.
MoHoruOpuaHOe CKpelMBaHUe. 3aKOH eAMHO00pa3us THOPHIOB TIEPBOTO
nokoieHusi. [IpaBuiio JTOMUHHUpPOBAHHUS. 3aKOH pAacIICTUICHHS TPU3HAKOB.
I'unoresa unctotsl rameT. [losTHOE M HEMOTHOE TOMUHUPOBAHUE.

JurunbpuaHoe ckpelyMBaHue. 3aKOH HE3aBUCHMOIO HACJIEIOBaHMS MPU3HAKOB.
[{uTroreHeTM4YeCKUE OCHOBBI JTUTHOPHUIIHOTO CKpPEIIMBAaHUS. AHAIM3UPYIOIICe
cKpemmBaHue.  Mcmosib30BaHWE — AHAIM3UPYIOLIETO  CKPEIIMBAHUS  JIIA

OIPEACIICHUA I'CHOTHUIIA ocoou

6.3

CueruieHHOe HacieloBaHue Npu3HaKoB. Padora T. Moprana 1o CIEIJICHHOMY
HACJICJIOBAaHUIO TEHOB. HapyllieHue CLEIUIEHHsT TE€HOB B pe3yJibTare
KpPOCCHHTOBEpa. XPOMOCOMHAsi TEOpHUS HACJICACTBEHHOCTH. | eHeTHYeCKHe
KapThl.

'enetnka mona. XpOMOCOMHOE OIPEACICHUE I0Jia. AYTOCOMBI M TOJIOBBIC
XPpOMOCOMBI. T'omoramernrsie u réTeporaMcTHbLIC OPraHU3MBEI. HaCHC}IOBaHI/Ie

IMPHU3HAKOB, CHUCIVICHHBIX C I10JIOM

6.4

HNsmenunBocTth. Buabl M3MEHUMBOCTH: HEHACJICACTBESHHAs M HacJIeACTBECHHAs.
Ponp  cpenpl B HEHACHEICTBEHHOW  WM3MEHUMBOCTH.  XapaKTePHUCTHKA
MOAU(GUKAITMOHHOW W3MEHUYMBOCTH. BapwalmoHHBIA psSax W BapHaIlMOHHAS
kpuBasi. Hopma peakuuum mnpusHaka. KonnyecTBeHHblE UM KaueCTBEHHBIC

MIPU3HAKK U UX HOpMa peakuuu. CBOHCTBa MOIU(UKATMOHHONW N3MEHUMBOCTH

6.5

HacnencrBennasi, wiM TeHOTUIMYECKas, W3MEHUMBOCTb. KoMOuHaTHBHas
M3MEHUYMBOCTh. Melo3 U TOJOBOM IMpollecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTanMoHHass UW3MEeHYMBOCTh. Kiaccudukanus MyTammii:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa ¥ NMpUYUHBl MyTaluuid. MyTareHHbie
(hakTophl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIECTBEHHON n3MeHunBocTr H.1.

BasuiioBa

6.6

I'enetuka uyenoBeka. Kapuotun denmoBeka. OCHOBHBIE METOAbl T'E€HETUKU
4eJI0BeKa: TeHeaIOTHUECKUM, OJIM3HEIOBBIH, IIUTOr€HETUYECKUM,
OMOXMMHUYECKUH, MOJEKYyIspHO-TeHeTHYecKuid. COBpEeMEHHOE OmpeaeicHHe

reHOTHUIIA: MOJJHOICHOMHOC CCKBCHUPOBAHHUE, TCHOTUIIMPOBAHUC, B TOM YHUCIIC C




nomotneio [I[P-ananu3a. HacnencTtBeHHble 3a0ojeBaHUs YEJIOBEKAa: T'€HHBIE
60s1e3HM, OOJIE3HU C HACIEJACTBEHHON MpeIpacroyioKeHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTtuyeckue M TEHEpaTUBHBbIE MyTaluu. [IpUHIUIBI 370pOBOTO
o0pa3a JKU3HHU, JHWArHOCTUKH, NPOPWIAKTUKA U JIEUYECHHS TE€HETHYECKHX
6one3nell. MenuKo-reHeTUYecKoe KOHCYJIbTUPOBaHHE. 3HaUCHHE MEIUIUHCKON

IFCHCTUKHU B IPCAOTBpAIICHUHN U JICUCHUN I'CHCTUUICCKUX 3a00JICBaHUH YEJIOBEKA

CGJ'ICKI_II/U{ OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekusi Kak Hayka M MpolecC. 3apoXACHUE CEIEKUUH U JOMECTHUKALIMS.
Yyenne H.M. BaBunoBa o0 IeHTpaX NPOUCXOXKICHUS M MHOTr0o0pas3us
KYJBTYpPHBIX pacTeHui. LIeHTpbl MpoucX0okKaeHUsT JOMAIIHUX >KUBOTHBIX. CopT,

opo/ia, MTaMM

7.2

CoBpeMeHHbIE METOJbl CeleKIUMH. MaccoBbli M MHAMBHUIyaJIbHBIM OTOOPHI B
CEeJIEKIIMM pAacTeHHH M KUBOTHBIX. OlLEeHKa sKcTepbepa. binskoponcTBeHHOE
ckpenuBanue — WHOpuauHTr. Ymcras ymHusg. CKpenmyBaHUE YHCTHIX JIMHUM.
I'ereposuc, nnu rubpuaHas cuina. HeponcTBeHHOE CKpeluBaHUe — ayTOPUIUHT.
Otnanénnas rubpuauzauus U e€ ycrnexu. VICKycCTBEHHBI MyTareHes u
[IOJIyY€HUE TOJUIUIONAOB. JlOCTH)KEHHS CENEKLUUU PpAacTEHHUM, *XUBOTHBIX U

MHUKPOOPTaHU3MOB

7.3

buortexHosoruss kak oTpacib IPOU3BOJACTBA. ['€HHas HHXKEHepus. OTarlbl
co3nanust pexomOuHanTHoi JIHK wu Tpancrennsix opranm3moB. Kierounas
nHxkeHepus.  Kierounsle  KyJdbTypbl.  MEKpPOKIOHQJIBHOE  Pa3MHOKECHHE
pactennii. KioHMpoBaHME  BBICOKOIIPOJYKTHBHBIX  CEJIBCKOXO3IMCTBEHHBIX
OpraHu3MoB. JKoJloruueckue MU studeckue npodiempl. MO — reneruuecku

MOAUGUIIUPOBAHHBIC OPTaHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

DBOJIIOIUOHHAS OUOJIOTUsA

1.1

DBOJIIOIIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHUHU.

CBugerenscTBa  SBONIOUMHU.  [laeOHTONOrMYECKHE:  TOCIIE0BATEIEHOCTh
IIOABJICHUS BHIAOB B MaJICOHTOJIOTMUSCKOM JICTOIMUCH, TICPCXOAHBIC (bOpMBI.
buoreorpaduyeckue: cxonctBo M paznuune ¢dayH u (IOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOTHUYECKUE: CXOCTBA U PA3INYMS SIMOPUOHOB Pa3HBIX BUIOB

IIO3BOHOYHBIX. CpaBHI/ITeJ'ILHO-aHaTOMI/ILIeCKI/ICZ TOMOJIOITMYHBIC, aHaJIOTH4YHbIC,




PYAUMCHTApPHBIC OPraHbl, aTaBU3MBbI. MOJIeKy.TIHpHO—6I/IOXI/IMI/I‘IGCKI/ICZ CX0JCTBO
MCXAaHHM3MOB HACJICACTBCHHOCTHM M OCHOBHBIX METAa00TNUECKHUX HYTCﬁ Yy BCEX

OpraHnu3smMoB

1.2

BBOJ'IIOI_II/IOHHaSI TCOpHUA 4. I[apBI/IHa. Hpe,[[HOCHJ'IKI/I BO3HHMKHOBCHUA
JapBHUHHU3MA. Z[BI/I)KYIJ_[I/IG CHJIBI 3BOJIIOIIMK BHIAOB IIO Z[apBI/IHy (I/I36BITOLIH06
Pa3MHOKCHHUEC IIPpHU OTPAHUYCHHOCTHU PECYpPCOB, HCOHpeI[eJIéHHaH HU3MCHYHNBOCTD,

O0opr0a 3a CcyIiecTBOBaHUE, €CTECTBEHHBIN OTOOP)

1.3

Cunterndeckass teopust sBomouuud (CTD) u ocHOBHblE €€ MOJOKCHHUS.

Muxkposomonust. [Tomymnsius Kak equHUIA BUIA U DBOJIOLUU

1.4

JBwxyume cuibl ((hakTopel) 3BOJIOLMU BUIAOB B Hpupoae. MyTaluOHHBIN
nporecc ¥ KOMOWHATHBHAs M3MEHYHMBOCTH. llOmMyJsIMOHHBIE BOJIHBI U Apeid
reHoB. M3omsauus u murpanus. EcrecTBeHHbI 0TOOp — HampaBistomuil (pakTop
sBomoLnd. POpMbI €CTECTBEHHOTO 0TOOPA.

[TprucnocoOaeHHOCTh  OPraHM3MOB  Kak pe3ynbraT sBosouuu. [Ipumepst
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOAAAIITALIHUN.

Bun u Bunoo6pazoanue. Kpurepun Buna. OcHOBHBIE (hOpMBI BUJ000pa30BAHHUA:

reorpagpuIeckoe, IKOJIOTHIECKOe

1.5

MaKpOBBOHIOI_[I/IH. (DOpMBI 3BOJIIOUH: (l)I/IJ'ICTI/I‘ICCKaﬂ, JUBEPIrCHTHAasd,

KOHBCPI'CHTHAA, ITapaljiCJIbHasd. HeO6paTI/IMOCTB 3BOJIIOIHUH

Bo3HukHOBEHNE U Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHaydHble IpEACTaBICHUS O 3apOKACHHUM >KU3HU. HaydHble TIUIIOTE3bI
BO3HUKHOBEHHUS JKM3HM Ha 3emyie: abuoreHe3 M NaHCIepMus. XUMHUYECKas
IBOJIIOLIMA. OKCIIEPUMEHTAIBHOE IOATBEP)KIECHUE XUMUYECKOW HBOJIIOLUU.
HauanbHble sTambel O6uonorndeckoit spomonuu. I'mnoreza PHK-mupa. IlepBeie

KJICTKHU U UX O5BOJIIOIHA. cDO]I)MI/IpOBa.HI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPTraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emsie mo spam u nepuojam. Karapxeid. Apxelckas u
npotepo3oiickas apbl. [laneozoiickas spa u e€ mnepuoabl: KeMOPHICKHH,
OpIOBUKCKHW, CWIyPUHUCKHH, JIE€BOHCKUH, KAMEHHOYIOJIbHBIM, IIEPMCKUM.
Me3so30lickas 3pa U €€ MepuoIbl: TPUACOBBIN, OPCKUN, MEJIOBOM.

Kalinozoiickass 92pa u €€ mepuoabl:  MaJEOr€HOBBIM,  HEOTCHOBBIH,
AHTPOIIOTEHOBBIM. XapaKTepUCTHKA KIMMAaTa U TEOJIOTHYECKHUX IPOLECCOB.
OcHOBHBIE ATaIbl IBOJIOLUN PACTUTEIBHOTO U )KUBOTHOTO MUpPa. ApoMOP(O3bI y
pacTeHnii M JKHBOTHBIX. llosiBIeHMe, pacuBeT W BBIMMPAHHME TPYMI KUBBIX

OpraHu3MOB
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Cucrema OpraHu4YeCcKOoro Mupa KakK OTpPaXXKCHUC HSBOJIKOIHNH. OcHOBHBIE

CUCTECMATUUCCKHUC I'PYIIIIBI OPIraHN3MOB

24

OBoironus 4ejnoBeKa. AHTPOIOJIOIrHs Kak Hayka. Pa3BuTue mpencraBieHH O
MPOUCXOXKACHUN 4YeloBeKa. MeToabl W3ydeHHus aHTpomorenesa. CXoacTBa U
pa3nuuus 4eloBeKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHE YEIOBEKa.

JBwxynme cuibl (pakTopbl) aHTpornoreneza. HacnencTBeHHass N3MEHYMBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIIECTBEHHBIM 00pa3 JKU3HU, W3TOTOBIICHHE OPYIHUN

TpyJa, MBIIIJICHUE, PEUb

2.5

OCHOBHBIE CTaAMU M BETBH HBOJIOIMU YEJIOBEKAa: aBCTPAJIONUTEKH, YemoBek
yMenbii, YenoBek mnpamoxoisamuid, YenoBek HeaHAepTadbCKui, YemoBek
pasyMHbId. Haxomku MCKOMaeMbIX OCTAHKOB, BPEMs CYIIECTBOBaHUS, 00JaCTh

pacrpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 KU3HH, OPYIUs

2.6

YenoBeueckue pacbl. OCHOBHbBIE OOJBIINE pachl: eBpOINEOUIHAs (eBpazuiicKas),
HETrpO-aBCTPATOUIHAS (3xBaTOpHANIbHAS), MOHTOJIOUTHAS (a3matcko-
aMepukaHckas). UepTbl MpUCHOCOOIEHHOCTH MPEICTaBUTENICH YeTOBEUECKUX pac

K YCJIOBHAM CYHICCTBOBAHUA. E,Z[I/IHCTBO YCJIIOBCUCCKHUX pac. KpI/ITI/IKa pacusma

OpraHu3mbl 1 OKpy>Karolias cpeaa

3.1

OKoJjorusi Kak Hayka. 3aJa4d U paszeibl dKOJOTruu. MeToapl AKOJIOTMUYECKHUX
UCCIIeIOBaHUM. DKosornyeckoe MupoBo33peHue. Cpesibl 0OUTaHUsI OPraHU3MOB:

BOJHAasA, HA3CMHO-BO3AyIIHAsA, IOYBCHHA, BHYTPHUOPIraHU3MCHHAsA

3.2

Okonornyeckue  ¢akropsl.  Krmaccudukanus — 3KOJOTHUECKUX  (aKTOPOB:
abuoTHuyeckue, OMOTHYECKHE W aHTPONOIeHHbIE. JleHCTBHE 3KOJOTHMYECKUX

(akTOpPOB Ha OPraHU3MbI

3.3

AbnoTtnueckue (aKTopbl: CBET, TEMIEpaTypa, BIaKHOCTh. DOTONEPHOAM3M.
[lpucnocobnenus OpraHu3sMOB K  JCHCTBUIO aOMOTHYECKUX  (haKTOPOB.

buonornueckue puTMbl

3.4

buotnyeckne Qaxrtopbl. Bumbl OMOTHYECKMX B3aWMOJIECHCTBUN: KOHKYpPEHIIHA,
XUITHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMeEHcanu3M (HaxJeOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCaIM3M, HeUTpanu3M. 3HaueHue  OHOTHYECKUX

B3aMMOJCHCTBUM IJIs CyHICCTBOBAaHHA OPTaHU3MOB B ITPUPOJHBIX COO6I.I.[CCTB3.X

3.5

OKOJIOTUYECKUE  XApAaKTEPUCTUKH  momyiasiuuud. OCHOBHbIE — IOKa3aTelH
MOMNYJIALIMKA: YHUCJIIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IIPUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTHU MOMYJIALMY U €€ peryssauus

COO6HIGCTB21 1 SKOJOTHUYCCKUEC CUCTEMBI




4.1

Coob1mecTBO opraHu3mMoB — OuoneHo3. CTpyKTypsl OHMOIIEHO3a: BHIOBasd,
IpOoCTpaHCTBEHHas, Tpoduueckass (muumieBas). Bunsl-nomuHantel. Csi3u B

OonoleHo3€e

4.2

Okojoruuecke cucreMbl (dkocuctembl). [loHsTHe 00 9KocucTeMe W
ouoreonenoze. @OyHKIMOHAIBHBIE KOMIIOHEHTBHI SKOCHCTEMBI: MPOJYLEHTHI,
KOHCYMEHTBI, pelylieHThl. KpyroBopoT BelecTB 1 OTOK SHEPTUHU B SKOCUCTEME.
Tpoduueckne (mumieBble) YpPOBHU SKOcHCTeMbl. [luieBble Iemu W CETH.
OcHoOBHbBIE TIOKa3aTENM SKOCUCTEMBI: OHOMacca, MPOAYKIHMS. DKOJIOTHYECKHUE
MUPAMUJIBI:  TPOAYKIHMH, YHUCICHHOCTH, OuomMacchl. CBOHCTBAa 3SKOCUCTEM:

YCTOMYMBOCTb, CAMOPETyYJIALMs, pa3puTue. Cykueccus

43

[TpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHUCTEMa XBOMHOIO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOreHHbIE SKOCUCTEMBI. ATpO3KOCHUCTEMBI. Yp603KOCHCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnooOpasne kak dakrop ycroiumBocTH dKOocucTeM. CoxpaHeHUE

OMOJIOTMYECKOro pa3HOOOpa3us Ha 3emiie

4.4

Vuyenne B.M. Bepnanckoro o Ouocdepe. I'panurpsl, coctaB M CTPyKTypa
omoctepsl. KuBoe BemectBo U ero (ynkuuu. OcobeHHOCTH OMOCHEphl Kak
rnobanbHON AKOCUCTEMBbI. [lMHaMHueckoe paBHOBECHE U OOpaTHas CBs3b B
ouocdepe. KpyroBopoTsl BemeCTB M OHMOTCOXMMHYECKHE IHKJIBI 3JIEMEHTOB

(yriepopa, azora). 3oHanbHOCTH OMochepsl. OCHOBHBIC OMOMBI CYIITH

4.5

YenoseuectBo B Ouochepe 3emin. AHTPOTNOTEHHBIE M3MEHEHUs B Ouocdepe.
['o6anbHBIE SKOJOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHALHOTO  YIPABJICHUS TMPUPOJAHBIMU pecypcaMH H  HUX

UCIOJIb30BaHueE. JloCcTHKeHUSsI OMOJIOTHH U OXpaHa MPUPOAbI







