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HOACHUTEJIBHASA 3AIIMCKA

[Ipn pa3paboTke mporpamMMmbl MO OHMOJIOTHHA TEOPETHUYECKYIO OCHOBY MJIS
OTIpeNeNieHUs] TMOAXOM0B K (OPMHUPOBAHUIO COACpXKAHUS Y4eOHOro IpenMera
«buosorus» cocTaBWIM: KOHIENTyalbHble TnonoxkeHus @PIrOC COO o
B3aMMOOOYCITOBIICHHOCTA  IICJICH, CONEp)KaHMs, pe3yJbTaTOB OOY4YEeHHS U
TpeOOBaHUIA K YPOBHIO MTOATOTOBKH BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX U
NPHUHIMIAX, XapaKTePU3YIONIUX COBPEMECHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanusi B Poccuiickoit deneparuu, a TakkKe IMOJOKEHUS O
cnenuduke Ouonoruu, €€ 3HaAYCHUU B MMO3HAHUU KUBOU MPUPOJBI U 00ECIICUCHUN
CYILLECTBOBAaHMS 4eNoBeuecKoro odmiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T TpeACTaBlIeHHWE O IeNIX, 00 oOmIei
CTpaTeruu OOYy4YeHHWs, BOCHHUTAHUS H PA3BUTHS OOYYAIONIMXCS CPEIACTBAMU
yueOHoro mpenmera «buosorusi», onpenenser 00s3aTeIbHOE NPEIMETHOE
Collep)KaHUE, €ro CTPYKTypy, pacmpeleieHue [0 pasjeinam U Temawm,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh U3yYeHHUsI y4eOHOro Marepuaia ¢ y4€ToM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH, JIOTMKA 0O0pa30BaTEIbLHOTO
mpoiiecca, BO3paCTHBIX OCOOCHHOCTEH 00yJarouxcsl.

B nporpaMmvMe mo OuosoruM TakXKe YUYUTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yibTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIIbHOU
JeSATeTbHOCTU/Y4EeOHBIX JEHCTBUI OOYydYarONIUXCsl MO OCBOCHHUIO COJAECpPKaHUS
OMOJIOTUYECKOro 00pa30BaHMS.

B mporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIH yPOBEHb) peaini30BaH
OPUHIMI [PEEMCTBEHHOCTH B H3y4Y€HUU Ouonoruu, Onarogaps 4emy B Hel
IPOCMATPUBACTCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMHUpOBAaHMEM  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTHIECKOTO MBIIIJICHUS, MPEACTaBICHUI O 3J0POBOM
o0Opa3e KM3HM M OEpEeKHbIM OTHOLIEHHWEM K OKpY)Karouled MPUPOIHON cperne.
[ToaToMy Hapsiny ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpUH, a TakKe 3HaHUM O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJOTHH yJIeJICHO BHUMAaHHUE WCIIOIh30BAHUIO
MIOJTYYCHHBIX 3HAHUH B TTOBCEIHEBHOMN KU3HM JUIsI PEIICHUS MPUKIATHBIX 33714, B
TOM 4Hclie: NpO(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUI YEIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1EeNeco00pa3HOro TMOBEAEHUS B OKPYXKAIOIIEH MNPUPOIHOM Cpene, aHaius3a
BIUSHUS XO3SUCTBEHHON ACSITEILHOCTH YEJIOBEKAa HAa COCTOSIHHE MPUPOIHBIX W
UCKYCCTBEHHBIX 9KOCUCTEM. Y CWJICHHE BHUMAHUS K MPUKIIATHONW HAMPABICHHOCTH
ydaeOHOro npeaMera «bHoOIOTHsS» MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECTICUCHUS



YCJIOBUH JJISI pelIeHUs OAHOM M3 aKTyallbHBIX 3aJlay IIKOJIHLHOTO OMOJIOTMYECKOro
oOpa3oBaHus, KOTOpas Tmpeanojaraer (GopmMupoBaHue Yy 00yYaroluxcs
CIIOCOOHOCTH aIalTUPOBAThCS K U3MEHEHHUSIM JIUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonorus Ha ypoBHE cpenHero ooOmero o0pa3OBaHMs 3aHUMAET Ba)XKHOE
mecto. OHa oOecrieunBaer (opMUpPOBaHUE y OOYYAIOMIMXCS MPEACTABICHUN O
HAyYHOU KapTHUHE MHpA, pacliupsieT U 0000IaeT 3HaHUS O KUBOM mpupoje, €&
OTJINYWTEIBbHBIX NPHU3HAKaX — YPOBHEBOW OpPraHM3allMM W 3BOJIIOLNH, CO3MAET
yCJIOBUSL  JJiA: TIO3HAHMSI  3aKOHOB  JKMBOM  Mpuponbl, (OpMHUPOBAHUS
(GyHKIIMOHAIBHOW TI'PAMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M Oe3omacHoro oodpasa
KU3HH, SKOJIOTMYECKOr0 MBIIIUIEHUS, IEHHOCTHOT'O OTHOILLIEHUS K )KUBOM IPUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUST UMEET TAKKe JJIsl PEIICHUS] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpelHero  odmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenue 6monmorun oOecrieunBaeT yciuoBus st popMUpOBaHUS
WHTEJUICKTYaIbHBIX, KOMMYHHMKAITMOHHBIX ¥ HWH(POPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYJIBTYPhI, CIOCOOCTBYET HMHTErpalii OMOJOrMYECKUX 3HAHUU C
NPE/ICTaBICHUAMH U3 JIPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3BaHHbIE TIONOXKEHHS O TMpEAHA3HAYCHUU Y4eOHOro mpeaMeTa
«buonorus» COCTaBWIM OCHOBY IS OIpEAEieHUss IMOAXO0I0B K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COJEpKaHUs, TMPEICTaBICHHOTO B IMporpaMme IO
OMOJIOTHH.

Ot60p comepxkanusi yuebHoro mpeamera «buomorusi» Ha 06a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULUHA KyJIbTYpOCOOOpPA3HOrO0 MOJAX0Ja, B COOTBETCTBHH C
KOTOPBIM OOyYaroIiuecs IOJDKHbI OCBOUTh 3HAHUS W YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphI, OMNPEICISIONINE aJIeKBaTHOE IOBEICHHE
YeJIOBEKa B OKPYJKAOIEH MPUPOIHOU cpeje, BOCTpeOOBAaHHBIC B IOBCEIHEBHOM
KU3HU U MPAKTUYECKOM aesTenbHOCTH. Oco0oe MeCTo B ATON cHUCTeME 3HaHUU
3aHUMAIOT DJIEMEHTHI COJIEPKAHUSI, KOTOPBIE CITY>KaT OCHOBOM JjIsi (pOpMHUPOBaHUS
IIPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KAapTUHE MHpA U
IEHHOCTHBIX  OPUEHTAlUSIX  JUYHOCTH, CIOCOOCTBYIOIIMX  TI'yMaHHU3alUu
OMOJI0rNYECKOro 00pa3oOBaHMs.

CTpyKTypUpOBaHUE COJAEpX)aHUs Y4YEeOHOro MmaTepuaja B MIPOrpaMme IIo
OMOJIOTUM OCYIIIECTBICHO € YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKUBOU MPHUPOBI, O €€ YPOBHEBOW OpTraHU3aIllud U
ABOJIONMH. B COOTBETCTBUM C 3TUM B CTPYKTYpe Y4eOHOTO npeaMera «buomaorus»
BBIJICJIEHBI CIEAYIOLINUE COAEpKATENbHbIE TUHUM: «buosorus kak Hayka. MeToabl
Hay4yHOTO To3HaHUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak



Ouosnornyeckas cuctema», «CucrteMa M MHOrooOpasve OpraHU4ecKOrOo MHPAY,
«IBONTIOIUS KUBON MPUPOJIBI», «IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueObHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNIQZICHHME  OOYyYalOIUIMMHCS  3HAHUSAMH O  CTPYKTYPHO-(QYHKIIMOHATbHOU
OpraHu3allid >KUBBIX CHCTEM pA3HOTO paHra M MNPUOOpPETEeHUE YMEHUU
UCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JIEUCTBHM B OTHOLIEHWH OOBEKTOB
KUBOM MPUPOJIBI U PEUICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTrkeHue 1end u3ydeHus yuyeOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CIEeUnBAETCS PEUIEHUEM CIEIYIOUIUX 3a7a4:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUN O OMOJIOTUYECKUX TEOPUSX,
YUEHHAX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIY>KAIIUX OCHOBOU
Uil pOPMUPOBAHUSI NPEJCTABIECHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJ1ax HAyYHOI'O MO3HAaHUS, CTPOEHUH, MHOI00OOpa3uu U OCOOEHHOCTSX >KMBBIX
CHUCTEM Pa3HOr0 YpOBHSI OpraHU3alliy, BBIJAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
UCCIIEZIOBAHUSAX B OMOJIOTHH;

dopmupoBaHue y OOydarOIIUXCsl MO3HABATEIbHBIX, MHTEUIEKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpOLECCE aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISAOB, UJEH W TOJIXOIOB K HM3YYEHHIO >KUBBIX CHUCTEM
Pa3HOIo YpOBHS OpraHu3aluy;

CTAHOBJICHHE Yy OOydYarommxcsa OOIIed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa WUBOW MPUPOABl HA OCHOBAHWM 3HAHUN W ONbITA, IOJIYYECHHBIX MpHU
U3Y4YEHUU OUOJIOTUY;

dopMupoBaHHE Yy OOYy4YalOIIMUXCSd YMEHHUHA WLIIOCTPUPOBATh 3HAUYECHHE
OMOJOTMYECKUX 3HAHUW B MPAKTHUYECKOW JESATENbHOCTU YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOT 1

BOCIUTaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH MO3HAHMS YEIOBEKOM KHBOU
IPUPO/IbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIIOJICHUS STHUECKUX
HOPM IIpH NPOBEECHNUN OMOIOTMYECKUX UCCIIEI0BAHMI;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYIbTYPHI, 11 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOM JKU3HU IS
OLICHKH TIOCJIEICTBUI CBOEM AEATEIBHOCTH MO OTHOUIEHUIO K OKPYKAIOILIEH Ccpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHWE U COOJNIIOICHHE Mep NPOPUIAKTUKU
3a00seBaHU.

B cucreme cpennero oOuiero obOpasoBaHusi «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI 00S3aTeNIbHBIM y4e€OHBIM TMPEAMETOM, BXOJSIIMM B
cocTaB npeaMeTHoN 00nacTh «EcTecTBeHHO-HAYYHbIE IPEAMETHI».



JI1st u3yueHust OMoJ0ruM Ha 6a30BOM YPOBHE CpeIHErO 00I1ero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 yvaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezen).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMU €CTECTBEHHBIMU HayKamu, (pusocodueit, 3THKOM, ICTETUKON U MPaBOM.
Ponp Owonormm B (opMUpOBaHMHM COBPEMEHHON HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

Mertobl TO3HAHUS KUBOM MPUPOIbI (HAOIIOICHHE, SKCIIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTAaTHCTHYecKass o00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

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

Tabnuiel u cxeMbl: «MeToAbl TO3HAHUS KUBOU TTPUPOIBIY.

JlaGopaTopHble U NpakTHYecKue padoThi:

[Ipaktnueckas paboraNe 1. «lMcnonb3oBaHHE pPa3IUYHBIX METOJIOB MpPHU
U3Y4CHUHN OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

’Kubie cuctembl (OMOCUCTEMBI) KaK MpeIMET n3ydeHus: ouonoruu. Oinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOOOpaszue. Y POBHU OpPraHU3alMK OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIMA, TKAHEBBIM, OPraHU3MEHHbIM, MONYJISALIUOHHO-
BUIOBOM, SKOCHCTEMHBIHN (OMOT€OIEHOTHIECKUI), OOChepHBIi.

JlemoHcTpanum:

Tabmuupl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMU
YKABOU TIPUPOABI.

O6opynoBanue: monenb Moaekyibl JTHK.

Tema 3. XumMnuyecKkuii COCTaB U CTPOEHHUE KJIETKH.

XUMUYECKUM COCTaB KIETKH. XHMHYECKHE HIIEMEHTBHI: MaKpOJJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BelieCTB B KieTke. llomnepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHne 0€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnnmblie 1 3aMEHUMbIE AMUHOKUCIIOTBI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOW MOJEKyJbl (TepBUYHAS, BTOpPUYHAs,, TpPETHUYHAs U
YeTBEpPTHYHAs CTPYKTypa). XHUMHUYECKHe cBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OENKOB.



®depmeHTHl — Ouosormyeckue kartamuzatopbl. CTpoeHue (QepmeHTa:
aKTUBHBIA IEHTp, cyOcTpaTHas creuuduyHocts. Kodepmentsl. ButaMuHsbl.
OTanuus PepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBoael:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30Kcupub03a),
nucaxapuabl  (caxapos3a, JaKTo3a) M IoiMcaxapuiibl  (Kpaxmami, TJIMKOTEH,
1eIuToI103a). buonorndeckue GyHKIUUA YTIIEBOOB.

Jlunmuael:  Tpuraunepunasl, Qochonmunuabl, crepouabl. [ uapoduIbHO-
rupopoOHbIe cBoiicTBa. buonormyeckue ¢yHkuun JunuaoB. CpaBHEHUE
YIJ€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTUH.

Hykneunoswsie xucnorsl: JHK wu PHK. Hykneotunsl — MOHOMEpHI
HyKJIenHOBbIX KucIoT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u dpynkuuu PHK.
Buast PHK. AT®: ctpoenue u pyHKIIHH.

[MuTonorusa — Hayka o kiietke. Kierounast Teopusi — npuMep B3auMOICUCTBUS
uzaeil u pakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmme mNpuU3HAKA KIIETOK:
3aMKHyTas HapykHas memOpana, monekyibsl JIHK kak remernueckuil ammapar,
cUCTEMa CUHTe3a Oelka.

Tunbel KJIETOK: »yKapuoTHYecKass U mpokapuotudeckas. OcoOEHHOCTH
CTpOeHUsI TpokapuoThdeckor kieTku. Kierounas crenka Oaktepwmii. CTpoeHHE
3YKAPUOTUYECKON KIETKU. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XKUBOTHOW U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAIUKC, UX
¢dbynkiuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u GpyHkiuu. [{utormnasma u eé
opranoujipl. OnHoMeMmOpanHbie opraHoujbl kietku: OIIC, ammapatr [Nombmxw,
n130coMbl. [loyaBTOHOMHBIE OpPraHOWbl KJIETKW: MUTOXOHAPWUH, IUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJApUH W TuIacTuA. Buabl tumactua. HememOpanHbIe
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LEHTPUOJH, PECHHUUKH,
KryTUKU. QYHKIIMHA OPraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropHblii HeHTp KieTku. CTpoeHue snpa: siaepHas 000JI0UKa,
Kapuoruia3ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneitnen, P. Bupxos, [x.
Yorcon, ®@. Kpuk, M. Ymikunc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XHMUYECKUX JJIEMEHTOB B HEXUBOU
npupoae», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU IPUPOIEN.

Tabmuupel u cxemsl: «llepuoanueckass TabaUIAa XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOMIbI», «brocunTes Oenkay, «CTpoeHue MoJIeKyJbl Oemkay,
«Crtpoenne pepmentar, «Hyxnennossie kucnotsl. JJHK», «Ctpoenne monexyssl



AT®y», «CtpoeHne 3yKapruOTHYECKOW KIETKN», «CTPOCHHUE KUBOTHOM KIIETKN,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE MPOKAPUOTUYECKON KIIETKHY,
«CTpoeHue sipa KIEeTKN», «YTIEBOAbY, «JIUmuabh.

OO6opynoBaHne: CBETOBOM MHUKPOCKON, OOOpYIOBaHWE MJIS IPOBEIACHHUS
HAOJIIOICHUI, W3MEPEHM, SKCIEPUMEHTOB, MUKpPONpPENaparbl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATLHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTH4YecKue padoThl:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTalUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMeEpPe aMIIIa3bl WM KaTajlas3bl)y.

JlaGoparopHasi pabora No 2. «l3ydeHuwe CTpoeHMsI KIETOK pacTeHU,
KUBOTHBIX U OaKTEpHil MO, MUKPOCKONOM Ha TOTOBBIX MHUKpOINpenaparax M HX
OIHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM METa00IM3M. ACCUMUIISALMS (TUTACTUYECKUM OOMEH) U
JTUCCUMWIISIUS (SHEPTeTUYeCKHii OOMEH) — JBE CTOPOHBI EIMHOIO IIpollecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHWMAHHU
MeTaboau3ma.

Tunbl oOMeHa BemiecTB: aBTOTpOodHBINA U rerepoTpodHbIit. Ponb GpepmeHTOoB
B OOMEHE BEIIECTB U NMPEBPAIICHUN YHEPTHH B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3pl (¢orocuHTe3a. Peakuun
dbotocunTeza. DPpdhekTuBHOCTL HOTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3a JJIsl KU3HU
Ha 3emuie. BiusiHue ycioBuii cpeapl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHU.

XeMOCuHTE3. XEMOCHUHTE3UPYIOIIHE OakTepruu. 3HAaUeHHEe XEeMOCHHTE3a IS
YKU3HU Ha 3eMII€.

DHepreTruueckuii oOMeH B KJeTke. PacierieHue BelIecTB, BBIJCICHHUE U
AKKyMYJIMPOBAHHE DSHEPrMM B KJIETKE. OTambl 3HEPreTHYECKOro OOMEHa.
I'mukonu3. bpoxenue u ero Buabpl. KuciaoponHoe OKHUCIEHUE, WM KIETOYHOE
JIbIXaHUE. OKHUCIUTENBHOE dbochopunupoBanue. D¢ b eKTUBHOCTD
PHEPTETHYECKOro OOMEHa.

Peakmmum wmatpuunoro cuHre3a. ['enermyeckas wuHbpopmamus u JIHK.
Peanuzauusi renerudeckoil mH@opManmu B KJETKE. ['€eHEeTHYecKuid KOA U €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuaTte3 PHK. Tpancnsuus — 6uocunTes
O0enka. Otanbl TpaHciuauuu. KomupoBanue amuuokucinor. Pomp pubocom B
OounocuHTese Oenka.

Hexkierounsie ¢popMsbl sxu3HU — BUpychl. ctopust otkpeitus Bupycos (/1. 1.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M KMU3HEHHOTO I1IMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKa, BBI3bIBACMbIC
Bupycamu. Bupyc ummyHnonepunura yenoseka (BUY) — BozOynurens CIIM/a.



OOpaTHass  TpaHCKpHIIIMS, peBepraza W  uHTerpasza.  lIpodunaktuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00I€BaHUIA.

JdeMoHCcTpanuu:

[Toptpersr: H. K. Konsuos, . U. Banosckui, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunel nmutanusy, «Metadonuzmy, «MUTOXOHAPUSIIY,
«IHepreTudeckuii oOMen», «Ximoporacty, «Dorocunre3», «Ctpoenne JITHK»,
«Ctpoenre U PyHKIIMOHHpPOBAHUE TeHa», «CuHTe3 Oenka», «[ eHeTuuecKuili Komy,
«Bupych», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

Ob6opynoBanue: monenu-anmunkanuu «Yasoenue [IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, wWin >KU3HEHHBIM LUK kieTku. MHTepdaza U MUTO3.
[Ipoueccnl, mportekatomue B uHTepdaze. Pemnukamuss — peakuus MaTPUUHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapUOTHIL
JIMIIONMAHBIA W TAIUIOMJHBIK ~ XPOMOCOMHBIC — HAOOpBL.  XPOMATHIBI.
[{uTonornueckue OCHOBBI PAa3MHOXKEHUSI W  MHIUBUAYAJIbHOIO  PAa3BUTHUSA
OpraHHU3MOB.

Henenue kierku — muto3. Craauu muto3a. IIpouecchl, mpoucxoasdiiue Ha
pPa3HBIX CTAJIUSIX MUTO3a. BHOTOrM4ecKuii CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aroITo3.

DopMbI pa3MHOXKEHHsI OPraHU3MOB: Oecrioyioe U nosnoBoe. Bunbl 6ecmnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHWE OJHO- M MHOI'OKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETETaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OpPraHu3MOB, €0 3HAYEHUE JIJIS1 CEJICKIINHU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECIIOIO0TO.

Meiio3. Cragun wmeiio3a. [Ipouecchl, MpoUCXOJAIME HA CTagusX Meio3a.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buonorudeckuid CMbICT H
3HAUYCHUE MEN03a.

['amerorenes — mporiecc 00pa3oBaHHsA TOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3zoBaHHE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30u[, SHIEKJIeTKa) — CIepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMS SULEKIETOK M crepmaTo3ounoB. OIIog0TBOPEHUE.
[TapTenorenes.

NunuBunyanbHOoe pa3BuTHe (OHTOTeHe3). OMOPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobsieHne, TacTpyisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHe. TuUITbI
NOCTAMOPUOHAILHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (IMYUHOYHOE). BrusiHue



cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpO/JICTBA.

Poct u pa3Butue pacteHuii. OHTOr€HE3 LBETKOBOTO PACTEHMS: CTPOCHHUE
CEMEHH, CTAINU Pa3BUTHS.

JdemoHcTpanuu:

Tabmumpel w1 cxeMbl: «@DOpMBI Pa3MHOXKEHHS OPraHU3MOB», «J/[BoiiHOE
OIUIOJOTBOPEHUE Yy I[IBETKOBBIX pacTeHUul», «BereratTuBHOEe pa3sMHOXKEHUE
pacrenuity, «Jlenenue xkietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomMocoMb», «Knerounsii mukin», «Pemnukanus JHK», «Mwuto3»,
«Metio3», «lIpsiMmoe U HenpsiMoe pa3BuTHe», «['aMeToreHe3 y MIEKOMUTAIOMINX U
yenoBekay, «OCHOBHBIE CTAIMM OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepMaTo30Uabl
MJICKOTTUTAIOLIETO», «SIHeKIeTKa MieKonuTarnero», «Kapmoknnes B KieTkax
KOpeIlIKa JIyKa», MarHuTHas MOJAENb-alIUIMKausa «J/leneHue KIeTKu», MOJIEIb
JIHK, monens metadha3HOM XpOMOCOMBI.

JlaGopaTopHble U NpakTHYecKue padoThi:

Jlabopatopnasi pab6ora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuasi pabora Ne 4. «M3yueHue CTPOCHHS IIOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMNPENapaTax».

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopusa pa3BUTHUS T€HETUKU. POb LIUTONIOTUM
¥ SMOpPHOJIOTHH B CTAaHOBJICHUM TEHETHUKU. BKIIall POCCHIMCKUX W 3apyOESKHBIX
y4€HBIX B pa3BUTHE TEHETHUKUA. MeETOAbl TEeHETHUKU (TUOPUIO0JIOTHYECKUM,
IIUTOICHETUYECKUM, MOJICKYISIpHO-TeHETH4YeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHATHs. ['eHeTnyeckas CHMBOJIMKA, UCTIOJb3yeMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeJIOBaHUs MPU3HAKOB, ycTaHOBJIeHHBIE I'. Menaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eAuHOo00pa3vs THOPUIIOB TMEPBOro
nokojenus. IlpaBuino AgomMuHHUpOBaHWA. 3aKOH PACIICIUIEHUS MPU3HAKOB.
I'unore3a yuctorsl ramer. [1oaHOE M HEMOJIIHOE JOMUHUPOBAHUE.

JlurnOpuHOEe  CKpeIMBaHME. 3aKOH  HE3aBHCHMOIO  HACJIeHOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPHUIIHOTO  CKpEIIUBAHMUSI.
AHanu3upymoliee ckpeiurBanue. Fcrnoap30BaHe aHATU3UPYIONIETO CKPEIUBaHUS
JUISL OTIpEJIeTICHUSI TEHOTHITA OCOOH.

CuemienHoe HacinenoBaHue mpuszHakoB. Pabora T. Moprama 1o
CLETUICHHOMY HACJIEIOBaHUIO T'eHOB. HapylieHne cuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOPHUsI HACIEACTBEHHOCTH. | €HETUYECKHE KAPThI.



I'enernka mosa. XpoMOCOMHOE ONpeAeNeHrne nojia. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['omMoramerHbie W TeTeporamMeTrHbie opraHu3mbl. HacnenoBanue
MPU3HAKOB, CLEIUIEHHBIX C MOJIOM.

N3menunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACIIEACTBEHHASL.
Ponp  cpenpl B HEHAcneACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(PUKAIMOHHON NU3MEHUMBOCTU. BapualiMoHHbIN psii M BapuallMOHHAsI KpUBasl.
Hopma peakuum npusznaka. KonuyecTBEHHbIE M KauYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peaknuu. CBoMCTBa MOIU(PUKAIIMOHHOW H3MEHUYNBOCTH.

HacnencrBennasi, Wid TeHOTUIIMYECKas, W3MEHUYHUBOCTh. KoMOMHAaTHBHAas
W3MEHYMBOCTh. Melo3 U TMOJ0BOM Mpolecc — OCHOBAa KOMOMHATHUBHOM
U3MEHYMBOCTH. MyTallMOHHas U3MEHYNBOCTh. Kitaccudukarus MyTamnuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpU4uHbl MyTauuid. MyTrareHHble (PaKTOpBI.
3aKOH rOMOJIOTMYECKHUX PSAJO0B B HaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETHUKH
yeJoBeKa: reHeaIoTMYeCKUi, OJIM3HEIOBBIN, IIUTOr€HETHYECKNHM, OMOXMMHUYECKHUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemMenHoe ONPEACIICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOULIbIO
[111P-ananu3a. HacneacTtBenuble 3a00jeBaHUsS YEIOBEKA: TI'CHHBIE OOJIC3HH,
00JIe3HU C HACIEIACTBEHHOM MPEapachoiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIe KiIeTKU. [IpuHIUIBI
3I0pOBOr0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUCHUSI T€HETUYECKUX
Oone3Heil. Menuko-TeHeTHYecKoe KOHCYJIbTUPOBaHHE. 3HAUCHHE MEIAMLUHCKON
TEHETUKU B MPEAOTBPAICHUHU U JICYCHUU IeHETUYECKUX 3a00JICBaHUN YeI0BEeKa.

JlemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecockuii, H. 1. BaBuos.

Tabmumpt  u cxeMmbl:  «MOHOrMOpHUJIHOE€  CKpEIIMBaHUE U €ro
LIATONCHETUYECKAasi OCHOBa», «3aKOH pACHICIUICHUS W €ro LUTOTr€HETUYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeniuBaHuey,
«{uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEIIIMBAaHUS», «Menos»,
«B3aumoneincTBue aiJieNbHBIX TE€HOB», «l['€HeTM4yeckue KapThl pACTEHUH,
KUBOTHBIX U YEJIOBEKa», «l'€HeTHKa moyiay, «3aKOHOMEPHOCTH HACIEHOBaHMS,
CLUEIUIEHHOIO C 1noJIoM», «KapuoTumbl 4YenoBeKka W JKUBOTHBIX», «Buubl
U3MEHUYMUBOCTIY, «MonudukanronHas W3MEHUYMBOCTH», «HacnemoBanme pesyc-
dakTopay, «I'eHeTuka rpyIr KpoBu», «MyTallnoHHAsE K3MEHUUBOCTH.

OO6opynoBanue: Mojaenu-anmuiMKanuu «MOHOrHOpUAHOE CKpEIIMBaHUE,
«Hemonmnoe momunupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKOI U MHKporpenapar <«/Ipo3odpuna» (Hopma, myranuu
(bopMBI KPBUILEB M OKPACKH TeJia), repOapuii «I'opox moceBHOM.

JlaGopaTopHblie U npakTH4YecKue padorTbl:

Jlaboparopnasi pabora Ne 5. «M3ydeHue pe3ylbTaTOB MOHOTHOPUIHOTO H
JUTHOPUAHOTO CKPEIMBAHUS Y APO30(HIIbI HA TOTOBBIX MUKpPOIpEnapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yuenne MoauPUKaIMOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHOW KPUBOM».

JlaboparopHast pabora Ne 7. «AHamu3 MmyTtanuil y apo30(Ibl Ha TOTOBBIX
MUKPOIIPENApaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAEHUE CEIEKIUU U JOMECTUKALM.
Yuenne H. . BaBuioBa o0 1eHTpaX NPOUCXOXKIAEHUS W MHOroo0pas3us
KYJBTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKIEHHUS AOMAIIHUX XUBOTHBIX. CopT,
OpOAa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U UHAMBUAYAJIbHBINA OTOOPHI B
CENEKIIMM pPACTEHUHM U KUBOTHBIX. OIlIEHKa 3KCTepbepa. bIM3KOpOACTBEHHOE
ckpemBaHue — HHOpuAMHr. Ywucrass nuHusa. CKpelMBAHUE YHCTBIX JIMHUM.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIUHT.
Otrnanénnas rtulOpuauzanus U e€ ycnexu. VCKycCTBeHHBbIM MyTareHes U
MOJIyYEHHUE TOJUIUIONAOB. JIOCTHMIKEHHUSI CENEeKUUU pacCTeHUM, JXKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib NPOWU3BOACTBA. ['€HHas MHXKEHEpUsA. OTambl
co3ganus pekomOunantHod JIHK wu Ttpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kierounsie KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTEHUM.
KiioHnpoBaHue BBICOKOIIPOAYKTHUBHBIX CEIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dtudyeckue  npoodsembl. MO —  reHermyecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

[Toptpersr: H. W. BaBuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanos.

Tabmunpel U cxembl: Kapta «lleHTpbl NPOUCXOXKIEHUS W MHOTro00pa3us
KYJbTYPHBIX pacTeHuil», «Ilopojsl JOMalIHUX KUBOTHBIX», «CopTa KYJbTYPHBIX
pacteHuit», «OTaanéunas ruopuan3anusy», «Padborsl akagemruka M. @. MIBaHoBay,
«Ilonmummongus», «OOBEKTHI OUOTEXHONOTUUY», «KieTouHble KyJIbTYypbl U
KJIOHHpOBaHue», «KKOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

OO6opynoBaHue: MyJIsIKH TIOA0B U KOPHEIIOI0B JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHwid, repoapuii «CenbCKOX03SIMCTBEHHBIE PACTCHUSY.



JlabopaTopHble U IpaKkTH4YecKne padoThbl:

OKCKypcussi«OCHOBHBIE METOAbI W JOCTH)KEHHUS CEJICKIIUM PACTCHUN U
AKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHUIO, IUIEMEHHYIO bepmy,
COPTOUCTIBITATEIILHBIM ~ y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JIaOOpATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBoIrOMOHHASI OMOJIOTHS.

[IpennochUiIku BO3HMKHOBEHHUSI JBOJIOIMOHHON TEOPUHU. DBOJIIOIIMOHHAS
Teopus U €€ MecTo B OMoNoruu. BiusiHuEe 3>BONIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CeuperenscTBa 23Bomoonuu. llaneoHTtonmornueckne: MOCIEAOBATEIBHOCTD
NOSIBJICHUSI BUJOB B MaJ€OHTOJOTUYECKOM JIETONMUCH, TMEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBO U pazinuune hayH u Gaop MaTEepUKOB U OCTPOBOB.

OMOpHONIOrMYeCKHe: CXOJACTBA M pa3iuuus 5SMOPHOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTHYHBIE,
PYIMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeH y BcCex
OpPraHU3MOB.

OBomonmonHas Teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHHUS
napBUHU3MA. J[BWOKyIIME CHUJIBI HBOJIIOIMHU BHUIOB 10 JlapBuHY (M30BITOYHOE
Pa3sMHOXKEHUE NPU OIPAHUYCHHOCTU PECYPCOB, HEONPENENEHHAS] U3MEHUYUBOCTD,
O0opb0a 3a CylllecTBOBAHHE, €CTECTBEHHBI OTOOD).

Cunrernueckas Teopus 3o (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

MukposBomonus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIIOIUY.

JBrxymue cuibl ((hakTOpbl) SBOMIONWUA BHIIOB B MpUpoje. MyTalMOHHBIN
npoIecc W KOMOWHATHBHAS W3MEHYMBOCTH. [lOmMynsinMOHHBIE BONHBI U Jpeid
reHoB. M3omnsamnus u Murpanus.

EcrectBennsiit oT60p — HampaBismonmi (aktop sBomOIUMA. DOpMBI
€CTECTBEHHOT'0 0TOOpa.

[IpucnocoONIeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BOMOLUU. [Ipumepsr
IPUCTIOCOOJIEHU Y OpraHu3MoB. ApoMop(03bl U UIMO0AIANTALIUH.

Bun wu BumooGpazoBanue. Kputepun Buzma. OcHOBHbIE  (POPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomonus. DPopMbl  IBONIONUU:  (UIETHYECKasd, IUBEpreHTHas,
KOHBEpIreHTHasl, mapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

IIpoucxoxxaeHue OT HeClHeNMAIM3UPOBAaHHBIX NpenakoB. lIporpeccupyromas
crienuanu3anys. AJanTUBHAS paiHALIUs.

JdeMoHcTpanuu:



[Toptpetsr: K. JIunnuei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkenb, ®. Mromiep, A. H. Ceepuios.

Tabnuiel 1 cxembl: «Pa3BuTHE OpraHUYEcKOro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Dopmbl  OOppObI  3a
CyllecTBOBaHHE», «EcTtecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHU»,
«MHoroobpasue  mopoa  JKMBOTHbIX»,  «llomymnsiumny, «MyTauroHHas
U3MEHUYUBOCTHY, «ApoMopdo3sl», «aumoamanramun», «OOmas aereHepanus,
«/IBmxymue cunbel 3Bosouuny», «Kapra-cxema wapmpyra myremectBas Y.
HapBuna», «bopb0a 3a cymectBoBaHue», «IIprucnocoOJEHHOCTh OpPTraHU3MOBY,
«["eorpaduueckoe Bug000pazoBaHuey, « IKOIOITHUYECKOE BUI000Pa30BAHKE.

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMHU OKPACKH,
HA0Op IUIOJIOB M CeMsiH, KoJuieKuusi «lIpuMepnl 3alIUTHBIX MPUCIIOCOOJICHUHN Y
KUBOTHBIX», MOjielb «OCHOBHBIE HAIPaBJICHUS SBOJIOIUNY», O0BEMHAS MOJIEIb
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KouieKuus «DOpMBI COXPAHHOCTH
VMCKONAEeMbIX JKMBOTHBIX M pacTeHH», Mojaenp amuiukauus «llepekpéct
XpOMOCOM», BJaxHble mpenapatbl «Pa3Butne HacekoMoroy», «Pa3Butue
JSATYHIKWA», MUKpornpenapat «/pozoduna» (Hopma, myrauuu GopmMbl KpbUIBEB U
OKpacKH Tela).

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlaboparopnass pabora Ne 1. «CpaBHeHue BHUJIOB IO MOpP(oOIOrHIecKoMy
KPUTEPHUIO».

JlaGopartopnas padora Ne 2. «Onucanue mpucnocoO0JICHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4yHble TpEeACTaBIEHUs O 3apOXKICHUM XKU3HU. HayuHble TUnoTessl
BO3HUKHOBEHHUS JKM3HM Ha 3emuie: a0uoreHe3 M maHCHepMmus. XUMHYecKas
ABOMIONMS. AOMOT€HHBIA CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHUYECKUX.
DKCNEPUMEHTATBHOE OATBEPKICHNE XUMUYECKON 3BOMtoIMU. HavanbHbie ATamnbl
ounonornyeckor sBomornuu. ['unoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE NPOTOKJIETKHU. [lepBble KIETKM M MX HBOJIIOLMA.
DopMHUPOBAHNE OCHOBHBIX T'PYIII )KMBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam U nepuopaM. Karapxein. Apxeickas u
nporepo3oiickass 3pel. llaneosoiickas spa u €€ mNepuoabl: KEMOPHICKUH,
OpPZIOBHUKCKUH, CUIIYPUUCKNN, TEBOHCKAN, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3o30KcKas 3pa U €€ NEPUOAbI: TPUACOBBIN, FOPCKUN, METTOBOM.

KaiiHo3oiickass »pa W €€ mNepuojabl: MNaJCOr€HOBBIA, HEOIE€HOBBIM,
AHTPOIIOr€HOBBIM.



XapakTepucTuka KJIMMaTa W TeoJIOTUYECKUX MpoiieccoB. OCHOBHBIE ATaIlbl
ABOJIIOIIMM PACTUTEIBLHOI'O W JKUBOTHOrO Mupa. ApoMopdo3bl y pacTeHuil u
XKUBOTHBIX. [losiBNIEHNE, pacBET U BBIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMyYecKOro MHUpa KaK OTpakeHHe 3BoNOUUU. (OCHOBHbBIE
CHUCTEMATUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIMS YETTOBEKA. AHTPOIIOJIOTUS Kak Hayka. Pa3Burue nmpeacTaBiIeHU o
IPOUCXOXKIAECHUU YelloBeKa. MeTtoabl H3ydeHUsi aHTpornoreHe3a. (CxonctBa u
pa3IuyMs 4eJI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymue  cuwibl  (QakTopbl)  aHTPONOrEHe3a. Hacnencreennas
U3MEHUYMBOCTh UM  €CTECTBEHHbIA 0TOOp. OOIIeCTBEeHHBIH 00pa3  KU3HH,
U3rOTOBJIEHUE OPYJUN TPY/A, MBILLJICHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBH SBOJIOLMHN YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMmenbid, Yenosek npamoxomsauui, YenoBek HeanaepranbCKun, Yemosek
pa3ymHbIiil. Haxonku uCKOmaeMbIX OCTaTKOB, BPEMsl CYIIECTBOBaHMsS, 00JIacTb
pacnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPY/IHUA.

YemoBeueckue pacbkl. OCHOBHBIE OONBIIME  PAChl:  €BPOIECOWIHAS
(eBpasmiickasi),  Herpo-aBCTpajoujHas  (9KBaTOpuajbHas),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  YepTbl ~ NPUCIOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYIEeCTBOBaHUA. EJIMHCTBO 4eIOBEUECKUX pac.
Kpuruka pacusma.

JemoHncTpanum:

[Toptpersi: ®@. Pean, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmumel 1 cxembl: «Bo3aukHoBeHne CoTHEUYHOM cUCTEMBI», «Pa3BuTHe
opranudeckoro wMupa», «PacturenpHas kieTka», <«KUBOTHas  KIIETKay,
«IIpokapuornueckas Kierka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE aHATOMUYECKMX YEpPT CTPOCHUS YENIOBEKAa U UYETOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJCOHTOJOTMUYECKHMX  HAXOJOK  MPEJIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/IpeBHenmme moam», «/IpeBHue moan», «llepsbie
COBPEMEHHBIE JII0IN», «HeToBeuecKne pachh».

O6opynoBanue:  mymsixu — «l[IpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalbllda, KPOMAaHbOHLA), CIEHKH WIH
U300pa)KE€HUsI KaMEHHBIX OpYAWIl TNEepBOOBITHOIO 4YenoBeKa (KaMHH-YOMIEPHI,
pyomma, ckpebjia), TeoXpOHOJOTrHYecKass TaOnuma, KOJUIeKIus «DopMbl
COXPAHHOCTH MUCKOMAEMBbIX )KUBOTHBIX U PACTECHUI».

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

[Ipaktuueckas padora Ne 1. «/3yyeHue ucKomaeMbIX OCTaTKOB PACTEHHUM U
KUBOTHBIX B KOJUIEKILIMSIX.



DKcKypeusi «IBONIOLKSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIN WK KpaeBeIueCcKUil My3eil).

Tema 3. OpranusMbl M OKpPY:KaKIIAs CPeaAa.

DKoJorvs Kak Hayka. 3aaud ¥ pa3zensl 3KOJOruH. MeTobl HKOJIOrMYEeCKUX
UCCIIEA0BAaHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, IMOYBEHHAs,
BHYTPHOPIraHW3MEHHAs.

Okonorudeckue Qaktopel. Kriaccudukamms sxomorndeckux (HaKkTOpPOB:
abnotnyeckue, OWOTHMYECKHME U aAHTPOIOreHHble. JlefcTBUE HKOIOrHYEeCKUX
(GaKkTOpOB Ha OPraHU3MBbI.

AbGuoTtnueckne (QakTopbl: CBET, TEMIIEPATypa, BIaXHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust OpraHu3MoOB K  JCHCTBUIO  aOMOTHYECKMX  (PaKTOpOB.
buonornueckue puTMsl.

buornueckue (bakTopHI. Bunanr OMOTHUYECKUX B3aUMO/IEVICTBUN:
KOHKYpPEHIUS, XUITHUYECTBO, CUMOMO03 1 ero ¢opmsl. [lapazutusm, kooneparus,
MyTyaJIu3M, KOMMEHCAIU3M (KBAPTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HauyeHue OMOTHYECKMX B3aUMOACHCTBUMH JUIsl CYILECTBOBAHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApAKTEPUCTUKU nomyisuuud. OCHOBHBIE I1OKa3aTENH
HOMYJISLUMU: YHUCIEHHOCTb, IJIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTb, IPHUPOCT,
murpanys. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryssius.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ymbombar, K. ®@. Pynbe, O. ['ekkens.

Tabmuupl u cxembl: kapta «lIpupognsie 30Hb1 3emiiny, «Cpeabl 0OUTAHMS
opraHusMoB», «®Doronepuoauzm», «llonmymsimum», «3aKOHOMEPHOCTH pOCTa
YUCIEHHOCTHU NONMYyJIAUUU HHPY30pun-Tyhenpku», «llumessie nenm».

JlaGopaTopHblie U NpakTHYecKue padoThl:

Jlabopatopnas pabora Ne 3. «Mopdosiornueckre 0COOEHHOCTH PacTEHUHN U3
Pa3HbIX MECT OOUTAHUSY.

JlaboparopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeycay.

[IpakTuueckas padora Ne 2. «[loncyér mioTHOCTH NOMYASUUN Pa3HbIX BUIOB
pacTEHU».

Tema 4. Coo01ecTBa ¥ IKOJIOrHYECKHE CHCTEMBI.

CoobmiectBO opranu3MoB — OuoreHo3. CTpyKTypbl OWOIIEHO3a: BHUAOBaf,
NPOCTpAaHCTBEHHas, Tpoduueckas (muimieBas). Buasl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkonoruyeckue cucrembl (3Kocuctemsbl). [lonsitue 00 »sKocucreme
ouoreoneHo3e. @OYHKIIMOHAIBHBIE KOMIIOHEHTbl HKOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B HKOCHUCTEME.
Tpoduueckue (muiieBbie) YPOBHU OKOCHUCTEMBI. IIuIieBble 1MW W CETH.
OcCHOBHBIE TIOKA3aTeIW SKOCHUCTEMBI: Ouomacca, MNPOAYKIHUS. ODKOJIOTHMYECKHE
NUPAMUIBL: TPOAYKIIMW, YHCICHHOCTH, Ouomacchl. (CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTh, CAMOpEryJisius, pazputue. Cykieccusl.

[IpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMA XBOWHOIO
VI IIUPOKOJIMCTBEHHOIO JIeca.

AHTpONIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonorudeckoe u xo3sUCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (axkTop ycToluumBOCTH HKOocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocdepnl. JKuBoe BemectBO u ero ¢yHkuuu. OcobeHHocTH Ouochepsl Kak
rI00aIbHOM 3KOCHCTeMBbl. J[MHaMHuueckoe paBHOBecME U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTh! BemecTB U OMOT€OXMMHUYECKHE ITUKIIBI JIEMEHTOB (yTiepoa,
azora). 3oHaNbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Orochepe 3emiau. AHTpororeHHbie U3MEeHeHus B buocdepe.
I'moGanbpHBIC SKOTOrHYecKue IPOOIEeMEI.

CocyiiecTBoBaHue MIPUPOBI u YEJI0BEUYECTBA. CoxpaHnenue
Ouopa3zHooOpa3usi Kak OCHOBA yCTOMUMBOCTH Ouocdeprl. OCHOBa paIllMOHAIHLHOTO
yIOpaBJICHUsT TPUPOJHBIMU pecypcaMd M HX HUCHOJb3oBaHuE. JloCTmkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunpl 1 cxembl: «l[lumeBbie menu», «bUOIEHO3: COCTaB U CTPYKTypan,
«[Ipuponubie coobmiectBa», «llenmn mnwuranus», «IKOJIOTHYECKAS MHPAMUTIAY,
«buocdepa u yenopek», «IKOCUCTEMA IMITUPOKOIUCTBEHHOIO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomeHos BomoéMan, «ArpoueHosd», «lIpumepHbie
AHTPOIIOIEHHBIE  BO3JICMCTBHS Ha HpUpoAy», «Baxueumme HMCTOYHUKH
3arps3HEHUS] BO3/JyXa U TPYHTOBBIX BOA», «IlouBa — BaKHEMIIasi COCTABISAIONIAS
ouocheprr», «Daktopsl Aerpaganuu nousy, «llapHukoBsiil 3¢dexT», «DaKkTopshl
paaMoOaKTUBHOTO 3arps3HeHuss Ouochepsl», «OOmEas crpykrypa Ouochepsi»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B 6uochepe», «KpyroBopoT azota B IpupoOIe».

OOGopynoBaHnue: Mojenb-ammiukanus «TUMUYHbIe OMOIIEHO3bI», TepOapuii
«PacturenbHbie cooliecTBay, kKojuiekuu «buoienosy, «Bpeaurenu BakHeHINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu M KOJJIEKIIMM pACcTEHUH U
KUBOTHBIX, MPUHAUICKAIINE K PA3HBIM SKOJIOTMYECKUM TpPYIIIaM OJHOrO0 BHIA,



Kpacnas xnura Poccuiickoit ®enepaunu, u300paKeHUs OXpPaHIEMbIX BHJIOB
PaCTEHHI U JKUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI  T1O
BMOJIOTMN HA  BA3OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cornacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaram
OCBOCHHUS OOYyYaIOIMMHUCA TIporpaMM  CcpeaHero oOmero oOpa3oBaHMS:
JMYHOCTHBIM, METAMPEAMETHBIM M MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3ylbTATOB OCBOCHUSA IpeaMera «buonorus»
BBIJICJICHBI CJIEAYIOIINE COCTABJISIONINE: OCO3HAHNE OO0YYalOIUMUCS POCCUMCKON
rpaXXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONpENENeHUI0, HaJINdhe MOTHBAllMM K  OOYyYeHHIO  OWOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH HA OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAJAUIUMN Pa3BUTHUA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JEATENBHOCTH LIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, MPUCYIIIUMH CHUCTEME
OMOJIOrMYECKOT0  00pa30BaHMs, HAJIUYME HSKOJOTMUECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS MpeaMeTa «buomorus» IOCTUTarTCs B
EIMHCTBE Y4YEOHOW ¥ BOCIUTATEIHHOW JCATEIBHOCTY B COOTBETCTBHH C
TPAJIULIMOHHBIMUA POCCUUCKUMU COIMOKYJBTYPHBIMU, HCTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOPpMaMU
MOBEJICHUS M CIIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHHUS, CAMOBOCIHUTAHHS U
CaMOpa3BUTHUSA, PpA3BUTHUA BHYTPECHHEH TMO3UMLUHMM JIMYHOCTH, NATPUOTHU3MA,
YBAKEHUS K 3aKOHY M ITPABOMOPSIAKY, YEJTOBEKY TPYZa U CTapIIEMy IOKOJECHUIO,
B3aUMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACJICIUI0 U
TpaAULUsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKpYXarolIen cpee.

JIndHOCTHBIE pE3yJIbTAaThl OCBOCHUS YydeOHOro mpeamera «bHoIOTHS»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KUZHEHHOTO
ONbITa U OMNbITA ACATEILHOCTH B IMPOIECCE pealvu3ald OCHOBHBIX HAlpaBJICHUMN
BOCHHUTATEIbHOM JICATSIABHOCTH, B TOM UMCJIC B YaCTH:

1)rpaxaancKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UILIUKM 00YYAIOIIErocsl Kak aKkTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U O0O0S3aHHOCTEH, YyBa)KEHHE
3aKOHA M MIPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM MJEATEIbHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4EOHBIX W TO3HABATEIBHBIX 3aJ]1a4, BHITIOJHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO IMO3UIIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€

YMEHHUE yYWUTHIBATH B CBOHMX JEHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C pa3HbIMU YOCXKICHUSIMU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, T[O3HABATEIIbHBIX M HCCJIEAOBATEIbCKUX 3aJlad, YBaXKUTEIHHOTO
OTHOIIEHHS K MHEHUIO OIMOHEHTOB MpHU OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOT0 COIePKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIEITEIBHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS :

c(hopMUPOBAHHOCTH POCCUNCKOU rPaK1aHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoOJy, UyBCTBA OTBETCTBEHHOCTU IEpen
Ponunon, ropmoctm 3a cBOM Kpad, CBOO PoauHy, CBOM SA3BIK M KYJIBTYpY,
MPOIIUIOE W HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIIEHUE K NMIPUPOJHOMY HACJIEIUIO U MAMSATHUKAM IPUPOJIbI,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJICHHUE U
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TMO3HAHUU 3aKOHOB
MIPUPO/IBI, B dKU3HHU YEJIOBEKA U COBPEMEHHOTr0 0OIIIeCTBa;

ujeiiHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cy/Ib0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIr0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJ|a B MOCTPOEHUE YCTOMYMBOrO OYIyIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMHu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIOUYas ICTETHKY ObITa, Hay4HOTO W
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN’;



MOHUMAaHHE YMOIIMOHAIBHOTO BO3/ICUCTBUS KUBOM MPUPOJILI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIATH KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuueckoro BocnuTaHusi, GOpMHPOBAHMS KYJbTYPbI 310POBbSl U
3MOIMOHAJIBLHOIO 0JIaromoJIy4ns:

NOHMMaHUE W peanus3alus 30pOBOro M 0Oe30macHoro obpa3a >KU3HU
(3mopoBOo€  TWHUTaHWE, COOJIOJIEHWE TUTUEHUYECKUX TPaBWI W HOPM,
COQTAaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, peryasapHas ¢uzndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXMYECKOMY 3J10POBbIO;

NOHUMAHHE 1EHHOCTU MNPaBWJI HWHIWBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCEICTBUN M HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTEePCTBa, TPYIAOTIO0HE;

TOTOBHOCTh K AKTUBHOM JESITEIHHOCTH TEXHOJOTMYECKOW M COIMaIbHOMN
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJIHATh TaKyI0 JAESTEIbHOCTD;

MHTEpPEC K pa3IuuHbIM cepam npodecCHoHaIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccud ¢ Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTS)KEHUU BCEHN KU3HU,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CYyIIE€CTBOBAHHUSI;

MOBBIIIEHUE YPOBHS JKOJIOTUYECKOM KYJIbTYphl: MPUOOPETCHUE OIbITa
IUIAHUPOBAHUS TOCTYNKOB W OIEHKM WX BO3MOXHBIX TIOCJIEACTBUN  JIst
OKPY’KAIOIIEH CPEBI;

OCO3HAaHHE TJI00aTBPHOTO XapaKTepa IKOJOTHMYECKUX MpoOjIeM W MyTed uX
pernieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MpPH H3YYEHUH OHOJIOTHU
3HAHWSI W YMEHUS TPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PaIMOHAIBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJIEHHE  TpaBWJl  TOBEACHUA B  IPUPOJIE,
HAIIPaBJICHHBIX Ha COXPAHEHUE pPABHOBECUSI B DJKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHochephl);



aKTUBHOE HEMpUATHE JCHCTBUI, TNPUHOCIIINX Bpel  OKpYKaroIIen
NPUPOTHONW Cpele, YMEHHE MPOTHO3UPOBATH HEOJIArOMPHUSTHBIE 3KOJIOTHYCCKUE
MOCJIE/ICTBUSA MPEANPUHUMAEMBIX ICHUCTBUI U MPEJOTBPAILATD UX;

HAJINYUE Pa3BUTOTO HKOJIOTMYECKOTO MBIIIJICHUS, SKOJIOTMYECKON KyIbTYpHI,
OTIBITA AESITeNbHOCTH HKOJIOTUIECKOM HampaBJIECHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCS UMM B IO3HABATENIbHOM, KOMMYHHMKATUBHON M COIMAIBHOMN
NPaKTHKE, TOTOBHOCTH K YYacCTHIO B MIPAKTUUYECKON JEATEIBHOCTH HKOJIOTHYECKOM
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOILIECTBEHHOW NPAaKTHKH, OCHOBAHHOIO HA JUAJiOre
KYJbTYp, CIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHME SI3BIKOBOM M YHTATENbCKOW KYIbTYphl KaK CpelCTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMU U MIO3HAHUS MUPA;

NOHMMaHue crnenu@uKku OWOJIOTUM KaK HayKd, OCO3HaHUS €€ poiu B
(GopMUpPOBAaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJIEHUS, CO3/aHUU LIEJIOCTHOTO
NPECTaBICHUs 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE MPHUPOJIbI, YeIOBEeKa U
oOlIecTBa, B IO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH MpodsieM
COXpPaHEHUsI PUPOJITHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTUHU JJISi COBPEMEHHOH NWBUIU3AIUU:
o0ecrieueHrsI HOBOTO YPOBHSI Pa3BHTHUS MEIWIIMHBI, CO3JIaHUE TEPCIIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh PECypcHbIE  TPOOIEMBbI  Pa3BUTHS
YeJI0BEYECTBAa, NMOMCKA MyTeH BbIXOAA M3 II00aJbHBIX SKOJIOTHYECKUX MPOOIeM U
o0ecrieueHusi Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHATHLHOMY
UCTIOIB30BAaHUIO TPUPOIHBIX PECYpPcOB W (OPMUPOBAHHMIO HOBBIX CTaHAApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTMYECKUX 3HAHUM B LEIIX
NOBBIIIICHUST  OOIIEH KYNbTYpbl, €CTECTBEHHO-Hay4HOHW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHATILHOW TPaMOTHOCTU OOydarommxcs, GopMupyeMoi
IpY U3y4YE€HUU OUOJIOTHH,

NOHMMaHUE CYIIHOCTH METOJOB MO3HAHMs, UCTHOIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH UCIOJb30BaTh MOJIy4aeMble 3HAHWS [UIsl aHaiu3a u
OOBSICHEHUS SIBIICHUU OKPYKAIOUIEro MUPA U MPOUCXOASAIIMX B HEM HM3MEHEHUH,
yMEHHE JielaThb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (AKTOB U
MUMEIOIINXCS JAHHBIX C IEbIO MOJYYeHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIbHO MCMOIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
pelieHus NpooOJieM B pealbHbIX KU3ZHEHHBIX CUTYAIIUAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JesTEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO M UCCIEIOBATENBCKYIO IEITEIbHOCTh HHAUBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUWA MO OHMOJOTMU B
COOTBETCTBUM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yabTaTbl OCBOCHHs yueOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HAuYUMBbIe JJs (OpMHpOBaHHS MHUPOBO33PEHUS OOYyHAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIEC) OOIEHAYYHbIE MOHSTHUS, OTpaKarolInue
LEJIOCTHOCTh HAYYHOH KapTUHBI MHpa U CHEUU(UKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIus, SBJICHHE, POLECC,
CUCTEMA, Hay4YHbII (paKT, MPUHLMII, THUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCIIEZIOBAHNE,  HAOJIIOJIEHUE, U3MEpPEHHE,  OKCIEPUMEHT U JPYrux),
yHUBEpCalbHble yueOHble JeicTBUS (MO3HABAaTEIbHbIE, KOMMYHHUKAaTHUBHbIE,

PETYISTUBHBIE), obecrneunBaroIne dbopMupoBanue (GyHKIIMOHATBHOU
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYyYalIIHUXCS, CIOCOOHOCTh
o0yyaromuxcs UCTIOJIb30BaTh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEpPCAIbHBIC YyueOHbIE JEUCTBUS B
ITO3HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpenMeTHble pe3yJbTaTbl OCBOCHHS MPOTrpaMMbl CpPEIHEro OOIIero
00pa3oBaHuUs TOHKHBI OTPAXKaTh:

OBJaagenue YHUBEPCAJIbHbIMHU y4eOHbIMU NMO3HABATEIbLHBIMHU
AeCTBUAMMU:

1)0a30Bble JIOruyecKue aecTBusi:

CaMOCTOSITeIbHO  (OpPMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BATh IIPU OCBOCHUM 3HAHWUWA MPUEMBI JIOTUYECKOIO MBIILICHUS
(aHaynM3a, CUHTE3a, CpaBHEHUSI, KilaccupuKau, o000IIEHUSs ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIJACIATh WX XapaKTEpHbIC MPU3HAKU, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHSITUSIMH );

ONpEeAEHATh LENIN JAESITEIbHOCTH, 3aJaBasg IMapamMeTpbl W KPUTEPUH HX
JIOCTUKEHUS, COOTHOCHUTh PE3YJIbTAThI ACATEIBHOCTH C IMTOCTABJICHHBIMU LIEIISIMU;

UCITOJI30BaTh OMOJIOTMYECKUE MMOHATHUS U1l OOBICHEHUS (PAKTOB M SIBJICHUN
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHIAYKTUBHbBIC, JCNYKTHUBHBIC, IIO
AQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIIOUEHUS;

PUMEHSTh CXEMHO-MO/ICJIbHbIE cpelcTBa TUTSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEYMH  Pa3HOr0  poJa,  BBISIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UICTOYHUKAX;

pa3pabatrbiBaTh IUIAH peElICHUs MPOOJIEMbl C YYETOM aHaIU3a HMMEIOIUXCS
MaTepHAIbHBIX 1 HEMAaTEpUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUMN J1EATEIbHOCTH;

KOOPAMHUPOBATh U  BBINOJHATH pabdOTy B  YCIOBUSX  pEalbHOrO,
BUPTYAJIBHOTO U KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPH PEIIEHUH )KU3HEHHBIX MTPOOIIEM.

2)0a30Bble McCiIeI0BaTEeIbCKUE 1eHCTBUSI:

BJIa/I€Th HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MIPOEKTHOM AESITETbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodjieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TOMCKY METO/I0B PEUIEHUS] TPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
pa3IMyYHBIX METOOB IMO3HAHUS;

UCIIOJIb30BaTh pa3JIMYHbIE BUJBI JIEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHUS, €ro HWHTEpPIpEeTalH, MPEoOPa3OBaHUIO M TPUMEHEHHUI0 B Y4YEOHBIX
CUTYalMsIX, B TOM YHCII€ IPU CO3/IaHUH YUEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMuUpOBaTh HAYyYHBI THUI MBIIUIECHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIaMU;

CTaBUTh M (OpMYIUpPOBaTH COOCTBEHHBbIE 3aJadyd B 0Opa30BaTEIbHOM
JESATENbHOCTU Y KU3HEHHBIX CUTYalUsX;

BBISIBJISITh NIPUYMHHO-CJIECACTBEHHBIE CBSI3U M aKTyaJU3UpoOBaTh 3ajady,
BBIIBUT'aTh TUIIOTE3y €€ pEelIeHUs, HaXOAWTh apryMEHThI IS JI0Ka3aTelIbCTBa
CBOMX YTBEP)KIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBATh TIOJYYEHHBbIE B XOJE€ PEIICHHUs 3aJayd Pe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLIECHUBATh NPUOOPETEHHBIN OIBIT;

OCYUIIECTBJISATh LI€JICHANPABICHHBIA MOUCK NEpPEeHOoca CPEACTB M CHOCOOOB
JeMCTBUSI B TPO(PECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M NPAKTHYECKYI 00JIacTH
KU3ZHEJEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00JacTell;

BBIJIBUT'aTh HOBBIE WJEH, MPEIIaraTb OPUTrMHAIbHBIE MMOAXOJAbl U PELICHMUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, AOIYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nHpopmManue:

OPUEHTHPOBATHCS B PA3JIMUYHBIX UCTOYHHKAX MHPOpMAIMH (TEKCTe y4EOHOTO
nocobus, Hay4YHO-TIONMYJISAPHOM JUTEpaType, OHOJIOTMUYECKUX CJOBapsAX U
CIpAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeETe), aHaIU3UPOBATh



UHGOPMAITUIO PAa3IMYHBIX BUIOB B (HOPM MPEACTABICHHS, KPUTUIECKH OIICHUBATH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMynHpoOBaTh 3aMpOChl U MPUMEHSITh PA3IMYHbIE METObI MPHU TOUCKE U
otOope Omonmornyeckor MHGOPMAINH, HEOOXOAMMON ISl BBHITTOJHEHHS YICOHBIX
3ajay;

NpUOOPETaTh OMBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3TIMYHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpaTh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
Oouosornueckor uHGpopmaruu (CXeMbl, TpapuKu, TUarpaMMbl, TaOJUIbI, PUCYHKHU
" Ipyroe);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KayecTBE CpeacTBa NpH paboTe C
Ouojornyeckod HMHQPoOpMalMe: MPUMEHATh XHMHUYECKHe, (unyeckue WU
MaTEeMaTUYECKUe 3HAKM U CUMBOJIBL, (DOpMysbl, abOpeBHATYpYy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CHMBOJHUYECKHE  CPEICTBA
HATJISTHOCTH,

BJIQJCTh  HABBIKAMH  pACIIO3HABAaHWS W 3alIUThl  WHGOpMAIHH,
UHGOPMAIIMOHHON 6€30MacHOCTH JTUYHOCTH.

OgyajgeHne yHUBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMM:

1)o61menne:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCcTBOBAThH
B JMAJIOTe€ WIM JUCKYCCHUHU MO CYILIECTBY OOCYXIaeMOoW Tembl (yMEHUE 3a7aBaTh
BONIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeasiaraeMoit
3a/1au, YYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIMNA APYTMX YYaCTHHUKOB
Juanora Win JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHBIE CPEACTBA OOINECHUS, TOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HMKHOBEHHWS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMSTYATh KOH(JIUKTHI U BECTH MTEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aUMOJCHCTBHSI, TTOHUMATh
HaAMEPEHUS JIPYTuX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHHUE K COOECETHUKY
U B KOppeKTHOU hopme GOopMyITUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHaA AeSITEJIbHOCTD:

MOHUMATh M HCIIONH30BATh MPEUMYIECTBA KOMAaHIHON W WHIWBHUIYaJIbHOU
paboThI MpH PEIICHUH OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (OPM B3aUMOCHCTBUS NP PEUICHUN y4eOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEMN KaX/10T0 YieHa KOJIJIEKTHBA;



NPUHUMATh LEIU  COBMECTHOM  JEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTMIKEHUIO: COCTABJIATH IUIAH JCHUCTBUM,
pacnpeneisTh poiu ¢ Y4E€TOM MHEHUM YYaCTHHUKOB, OOCYXJAaTh pE3yJbTaThl
COBMECTHOU padOThI;

OLICHHBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXKIOrO YYaCTHHKA KOMAHIbI B
001Ul pe3ysbTat Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE MPOEKTHI, OLEHWBATh WJAEU C TMO3ULUU HOBU3HBIL,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIMSIX, TPOSBIIATh TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

OBJialeHMe YHUBEPCAJIbHBIMHU PEryJasiTUBHBIMHU JI€HCTBUSIMH:

1)camoopranuszanus:

UCIIOJIb30BaTh OWMOJOTUYECKUE 3HAHUSI JJIs BBISBICHUS MPOOJIEeM U HX
pElIeHHs B )KU3HEHHBIX U YY€OHbIX CUTYalUsX;

BHIOMpAaTh HAa OCHOBE OWOJOTWYECKUX 3HAHUW I1I€JIEBBIE W CMBICIOBBIC
YCTaHOBKHM B CBOMX JIEWCTBUSIX M IMOCTYINKAaX IO OTHOLICHUIO K >KUBOW IMPHUPOZE,
CBOEMY 3JIOPOBBIO M 3/I0POBbIO0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIBHYIO NIESITENbHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbLHON
JNEATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJILHO ~ COCTABJISITH  IUJIaH  pEIIeHHs TOpoOieMbl C  y4€TOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUTECHUI;

J1aBaTh OLICHKY HOBBIM CUTYallHsIM;

pacmupsTh paMKu yueOHOI0 MpeIMEeTa Ha OCHOBE JIMUHBIX NPEANOUYTECHHUI;

nenaTh OCO3HAHHBIN BBIOOpP, apTYMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIMPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OILIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJIQJCTh  HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCUCTBUM W MBICIUTENBHBIX MPOLECCOB, HX PE3YJIbTATOB U
OCHOBAHUM, UCIOJIb30BaTh MPUEMBI pPedIeKCUM Il OLICHKW CHUTyalluu, BhIOOpa
BEPHOI'O PEUICHNUS;

YMETh OLICHUBATh PHUCKHM WU CBOEBPEMEHHO MPUHUMATH PEIIEHUS 10 HUX
CHIKCHUIO;



IPUHUMATh MOTHBBI M AapryMEHTBl IPYIMX MNPU AHAIU3E PE3YIbTATOB
NEeATENbHOCTH;

3)npunsaTHe ceds1 M APyrux:

NpUHUMATh ce0s, MOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX NPU AaHAIU3€ pPe3yJbTaTOB
NESATENbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C NO3ULUHU APYTOro YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHsie pe3ynbrarbl ocBoeHUs nporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crielupuyeckue ajas yueoHoro npeamera «buonorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEUCTBUI MO OCBOCHUIO, HHTEPIIPETAIIMHU U
npeoOpa3oBaHUIO 3HAHHM, BUBI JACSITEIBHOCTU MO MOJYYCHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWN B PA3UYHBIX yUE€OHBIX CUTYallUsIX, a TaKXKe B PEabHBIX
KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
PEe3yNbTaThI MPEACTABICHBI IO TOJIaM 00yUYEHUS.

[IpenMeTrHble pe3yiabTaThl OCBOEHUs ydeOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJMKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHMU COBPEMEHHOW €CTECTBEHHO-
HAY4YHOM KApTHHBI MUpa U HAy4YHOTO MHPOBO33PEHHUS, O BKJIaJ€ POCCUICKUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOTOB B pa3BUTHE OHOJOTWH, (QPYHKUIMOHAIBHOU
rPaMOTHOCTH YEJIOBEKA JJISl PEIICHUS KU3HEHHBIX 3a1a4;

YMEHHE PACKPBIBATh COJEpP)KaHHE OHOIOTHMYECKHX TEPMHHOB W TIOHSITHIA:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrumn), rOMeocTas (caMoperyssiuus), ypOBHEBasi OpraHU3alusl KUBBIX CHUCTEM,
CaMOBOCTIPOU3Be/IeHHE (PENPOIYKIIHS ), HACTEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3Jaratb OHOJOTMYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHas JOrMa MOJICKYJISIpHOM Ouonoruun), 3akonsl (I
Mennens, T. Moprana, H. V1. BaBunoBa) u ydeHnus (0 IieHTpax MHOTooOpasus u
MPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensTh rpaHULbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHE BJIAJIETh METOJAMU HAYYHOT'O MO3HAHUS B OMOJOTUU: HAOIIOIEHUE U
OMMCAHUE KUBBIX CUCTEM, IMPOIECCOB U SIBIICHWI, OpraHU3alusl U IPOBEACHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIABMKECHHUE  THUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMH BEJIMYMHAMHU, OOBSCHEHHE MOIYYEHHBIX



pe3yNbTaTOB, UCIOJIH30BAaHHBIX HAYUYHBIX TOHSATHH, TEOPUH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIJCNSTH CYIIECTBEHHbIC MPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
POLIECCOB: OOMEHAa BELIECTB M MPEBpALEHUS] SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOT0 W SHEPreTuYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIJIOZIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAILHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE TPUMEHATh MOTyYEHHBbIC 3HAHWS I OOBSACHEHUS OMOJIOTHYECKHX
IPOLIECCOB M SIBJICHUH, JJISl MPUHATHUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KHU3HU C LeJplo oOecrieueHuss O0e30IacHOCTH CBOErO 3/J0pPOBbS U 370POBbS
OKpPYXAIOLIUX JTIOJEH, COOI0IEHN HOPM I'PaMOTHOI'O MOBEICHUS B OKpYKarouei
OPUPOAHON cpelle, NMOHUMaHUE HEOOXOJMMOCTH MCHOJIb30BAHUS JIOCTHXKEHHIM
COBPEMEHHOM ouonoruu U OMOTEXHOJOTUH i1  PalMOHAIBHOIO
OPUPOOTIOIb30BAHMS;

YMEHUE peniaTh 3JIEMEHTApHblE TI'E€HETUYECKHME 3a/Jadyd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CILEIUIEHHOE HACIEJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKpPEUIMBAHUS I TPEICKa3aHusl HACIEIOBaHUSl MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINNOIHATh JIA0OPATOPHBIE U MpPAaKTUYECKHUE paldoThl, COOMIOAATH
npaBujia Mpu padboTte ¢ ydeOHBIM U JJaOOpaTOPHBIM 000PYI0OBAHHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HHQPOPMALIUIO
OMOJIOTMYECKOTO  COJAEP)KaHMSA, BKJIIOYAIONIIYIO IICEBJOHAYYHbIE 3HAHUSA W3
pa3IMYHBIX UCTOYHUKOB (CpEACTBAa MAacCOBOM MH(OpMALIMU, HAYYHO-TIOMYJISPHBIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHUI B OHOJIOTHUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast GMOJIOrHYECKy0 MH(GOPMALIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHIATUIHBIN anmnapaT OMOJIOTUH.

[IpenmeTHble pe3yabTaThl OCBOEHUsI yuyeOHOro mnpeamera «buonorus» 6 11
Kj1acce NOJKHBI OTPAKATH:

c(hOpMHPOBAHHOCTh 3HAHUWA O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHUU COBPEMEHHOM €CTeCTBEHHO-
HAyYHOW KApTUHBI MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHATBHON
IPaMOTHOCTH Y€IOBEKa ISl pEHICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COJEpKaHHE OMOJOTMYECKHX TEPMHHOB W TOHSITHIA:
BUJI, TIOMYJISAIMSA, TeHOPOH/I, BOJIONNS, ABMKYIIUE CUIIBI ((PaKTOpPbI) HBONIOINH,
HPUCIIOCOOJICHHOCTh OPTraHMW3MOB, BHI000pa30BaHUE, HKOJOTUYECKUE (HAKTOPHI,



AKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, LENu MUTaHus,
AKOJIOTUYECKas MUupamMuaa, oOruoreoreHos, ouocdepa;

yMEHUE u3JIaraTh OWOJIOTMYECKHE TeopuH (PBOJMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonacrtsa K. M. baspa, uepenoBaHusl IiIaBHBIX HaIlpaBiICHUN U
nyreit sBomonuu A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnanckoro),
ONpENIENATh I'PAHULIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAM,;

YMEHHE BJIAJIeTh METO/IaMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOICHUE U
OMMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB W SIBICHUI, OpraHu3aius U MpOBEACHUE
OMOJIOTUYECKOTO  JKCINEPUMEHTa,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOJYyUYEHHBIX
pE3yNbTaTOB, MCIIOJIb30BAHHBIX HAyYHBIX MOHITHH, TEOPUA M 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKU CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJIALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTeOIeHO30B W 3KOCHUCTEM, OCOOEHHOCTHM TMPOILECCOB: HACIEACTBEHHOMN
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJI000pa30BaHUS, MPUCTIOCOOTIEHHOCTH
OpPraHU3MOB, JEWUCTBHUS SKOJIOTMYECKUX (PAKTOPOB Ha OpPraHU3Mbl, IMEepeHoca
BEUIECTB M IOTOKAa HYHEPrUUM B HKOCUCTEMAX, AHTPONOIEHHBIX W3MEHEHHH B
HKOCUCTEMAxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
UKJIOB B Onocdepe;

yMEHUE MPUMEHSATh MOJTYyYEHHBbIE 3HAHUS IS OOBSCHEHHUS OMONIOTMYECKUX
IIPOLECCOB U SIBIICHUM, JUISl NMIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KU3HU C LEIpl0 oOecnedyeHus: Oe30MacHOCTH CBOErO 3[0pOBbS M 30POBBSA
OKpPYXAaIOILUX JI0JeH, COOMI0IEHNs HOPM I'PaMOTHOI'O MOBEJIEHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, MOHUMAaHUE HEOOXOIWMOCTH MCIOIb30BAHUS JIOCTHKECHHIM
COBPEMEHHOW OMOJIOTUH JIJIs1 PallMOHAILHOTO MPUPOAOIIOIb30BAHNUS;

YMEHHUE peliaTh 3JE€MEHTapHble OMOJIOTMYECKUE 3a/1aud, COCTABISATH CXEMBbI
NepeHOca BEIECTB U SHEPIUU B SKOCUCTEMaX (LIeTH MUTAHMS);

YMEHHUE BBINONHATH JIA0OPATOPHBIE M TPAKTUYECKHUE PaldOTHI, COOMIOAATH
npaBWIa Mpu paboTe ¢ yI4eOHBIM 1 Ta00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHUYECKH OIIEHMBAaTh M HWHTEPHPETUPOBATH HHPOPMALUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MaccOBOW MHGOpPMAIMU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpUBaTh  TIJOOAJbHBIE  JKOJOTUYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IHUCbMEHHbIE M YCTHBIE COOOIICHUS,
000011ass OMOTIOrMYecKy0 HHPOPMAIMIO U3 HECKOIbKUX HMCTOYHUKOB, TPAMOTHO
UCTIOIh30BaTh MOHATUHHBINA anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bceero odpa3oBaTejibHbIE
padoThbI padoTsI
pecypchl
bubnunorexa LIOK
1 brostorus kax Hayka 2 . 05 https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
2 JKuBble crCcTeMBl M UX OpraHU3aIns 1 0 0 httos://m.edsoo.ru/7f41c292
bu6manoreka LIOK
X I 1
3 MMHYECKUI COCTaB U CTPOCHUE KIICTKH 8 0 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 KusneneaTeIbHOCTD KIIETKH 6 1 0 httos://m.edsoo.ru/7f41c292
5 Pa3zMHoOxeHMEe 1 HHAUBUIYaTbHOE Pa3BUTHE 5 0 1 bubnaunorexa LIOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 8 1 15 but6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Cenexuusi oprann3MoB. OCHOBBI bubmnorexa LIOK
7 3 0 0
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bub6munorexa LIOK
P 1
8 C3CPBHOC BpeMi 0 0 https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 4



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

11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 1 1
IBOIMIOUHOHHAT OHOOTHS o https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHHME U pa3BUTHE KU3HU HA 9 1 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 OprasH3MbI i OKpYKAIOULAs Cpeia ° 0 1 https://m.edsoo.ru/7f41cc74
4 Coo01m1ecTBa ¥ 9KOJIOTHICCKHE CUCTEMBI 9 1 0 Et?riH;;T:;iggﬁ £41cc74
bubmuorexa [IOK
5 P 2 0 0
SSEPBHOE BPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2.5



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




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcer KonTpoabHbI
0 e padoThl

IIpakTH4ecku
e padoThI

Jara
U3yYeHH
s

DJIeKTPOHHBIE M (poBbIe 00pa3oBaTeIbHbIC
pecypchl

buonorus B
CHUCTEME HayK

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e63
2a

Mertobl Mo3HAHUS
KUBOU MPUPOJIBI.
[TpakTyeckas
pabota Ne 1
«Hcnonb3oBanue
pa3IMnIHBIX
METOJIOB TTPH
W3YYCHUN
OMOJIOTMYECKUX
00BEKTOB

0.5

bu6mmoreka LIOK https://m.edso0.ru/863e6122

buonornyeckue
CUCTEMBI,
IIPOLIECCHI U UX
U3y4eHue

bu6nmoreka LIOK https://m.edsoo.ru/863e6564

XUMHYECKUI
COCTaB KJICTKH.
Bonaun
MHHEPAIBHBIE COJIU

bubmmoteka [{OK https://m.edsoo.ru/863e674e

benku. Cocras u
CTpOCHHE OEIIKOB

bubnuotexa LIOK https://m.edsoo.ru/863e6b72



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

DepMeHThl —
OMOJIOTHYECKUE
KaTaJIn3aTOPBI.
Jlaboparopnas
pabota Ne 1
«3yuenue
KaTaJIuTUYECKOMN
AKTUBHOCTH
bepmenTOB (Ha
nprUMepe aMuIasbl
WM KaTaiasbl)»

0.5

bu6mmorexa IIOK https://m.edso0.ru/863e6b72

VYriaeBoanl.
JInmabel

bu6nmorexa LIOK https://m.edso0.ru/863e6870

Hyxnennossie
KUCIIOTBL. AT®

Ucrtopus u meTobl
U3YYEHHUS KIETKH.
Knerounas teopust

bubmuoteka LIOK https://m.edsoo.ru/863e6d5¢

bubnmoreka [{OK https://m.edsoo.ru/863e6e88

10

Knertka xax
EJIOCTHAS KUBAs
cucreMa

11

Crpoenue
JYKapUOTHYECKON
KIICTKU.
JlaboparopHas
pabora Ne 2
«3yuenue
CTPOECHUS KJIETOK
pacTeHui,

0.5

bu6nunorexa [IOK
https://m.edsoo.ru/863e6ffOhttps://m.edso0.ru/863e716
c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

JKUBOTHBIX, TPUOOB
1 OakTepuit o
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIpenaparax
U UX OTHCAaHUE»

12

OO0OMEeH BeIIECTB
WM MeTab0I3M

bubmuoteka LIOK https://m.edsoo.ru/863e766¢

13

dotocunTe3.
XeMOCHHTES

bubnuoteka [{OK https://m.edsoo.ru/863e7c98

14

DHepreTU4ecKuit
o0MeH

bu6nmoreka LIOK https://m.edsoo.ru/863e7aae

15

JKu3HEeHHBIA UK
KJIeTKH. Jlenenue
KJISTKH. MHTO3.
JlaGopaTopHas
pabora Ne 3
«Habmronenne
MMTO3a B KJIETKaX
KOHYHKA KOpEIKa
JyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

bubmmoteka [{OK https://m.edsoo.ru/863e7dc4

16

BbuocunTes Oenka.
Peaknus
MaTPUYHOTO
CHUHTE3a

bubnmnoreka [{OK https://m.edsoo.ru/863e796e

17

Tpancnsanus —
OuocuHTe3 OeKa

bubmmoreka [{OK https://m.edsoo.ru/863e796e

18

Hexierounbie

bu6mmoreka IIOK https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

(hOpPMBI KU3HH —
BUPYCHI

19

Dopmsbl
Pa3MHOKEHHUS
OpraHu3MOB

bubmuorexa [IOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83
le

20

Meiios

bu6mmoreka LIOK https://m.edsoo.ru/863e7f4a

21

OO6pa3oBaHue u
pa3BUTHE TIOJOBBIX
KJIETOK.
O11010TBOpPEHHE.
JlaboparopHas
pabora Ne 4
«3yuenue
CTPOEHUS TOJOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOTpenapaTaxj»

0.5

bu6nmoreka LIOK https://m.edsoo.ru/863e81b6

22

NunuBunyansHOE
pa3BuUTHE
OpraHNU3MOB

bubmuoteka I{OK https://m.edsoo.ru/863e8436

23

I'eneTnka — Hayka
0
HACJIEICTBEHHOCTH
Y U3BMEHYHUBOCTH

bu6mmoreka LIOK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HaCJIeJOBaHUs
MPU3HAKOB.
MounorubpuaHoe
CKpeIIMBaHKe

bubnmoreka [{OK https://m.edsoo.ru/863e8878

25

Jurndpuanoe

bubmuoteka [{OK https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CKpEIIMBaHHUE.
3akoH
HE3aBUCHUMOI'O
HaCJICIOBaHUS
MIPU3HAKOB

26

CreruieHHOEe
HaCIle/IOBaHHE
MPU3HAKOB.
JlaGopaTopHas
paborta Ne 5
«3yueHue
pe3yIbTaTOB
MOHOTUOPHUIHOTO U
TUTHOPHUIHOTO
CKPCIIUBAHUS Y
Jpo30¢UIIEI HA
TOTOBBIX
MUKpOIIpEnapaTax»

0.5

bubmuoteka [IOK https://m.edsoo.ru/863e8c60

27

I'eneTuka momna.
Hacnenosanue
MPU3HAKOB,
CIICTIJICHHBIX C
MMOJIOM

bubnuoteka [IOK https://m.edsoo.ru/863e8c60

28

N3MeHYNBOCTb.
Henacnencrsennas
M3MEHYUBOCTb.
JlaGopaTopHas
pabota Ne 6.
N3yuenue

0.5

bu6nmorexa IIOK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

MOAU(UKAITMOHHON
W3MEHYUBOCTH,
MOCTPOEHUE
BapUALIMOHHOTO
psaga u
BapHAIMOHHOMN
KPHBOW»

29

30

HacnencreeHnHas
U3MEHYHBOCTb.
JlaGopaTopHas
pabota Neo 7.
«AHanu3 MyTauui
y Apo30(uIIbl HA
TOTOBBIX
MUKpOTpenapaTax»

I'eneTuka uenoBeka

0.5

bubnuoTeka [{OK https://m.edsoo.ru/863e8efe

bubmuotexa [{OK https://m.edsoo.ru/863e8d78

31

PesepBHBIi1 ypOK.
O06o00611IeH e 110
TEME
«HacnenctseHHOCT
b ¥ U3BMECHYHMBOCTh
OpraHU3MOBY

32

Cenekmus KaK
HayKa 1 TpoIecc

bu6mmoreka IIOK https://m.edsoo.ru/863e9214

33

Metonn! u
JIOCTHXKCHHUS
CEeJIeKIIUU
pacTeHuil u
YKUBOTHBIX

bubnmoreka [{OK https://m.edsoo.ru/863e9214



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

buorexnomnorus

34 KaK OTpacib 1 bubnnoreka [IOK https://m.edsoo.ru/863e9336
IPOM3BOJICTBA
OBUIEE KOJIMYECTBO
YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo yacos JIeKTPOHHBIE
Ne Hara undposbie
n/n Tema ypora Bcero Kontponpnpie  Ipakruteckue H3y4eHHusi | 00pa3oBaTeJbHbIC
padoTbI padoThbI
pecypchbl
1 DBOJIONHS ¥ METOJIBI €€ N3yUCHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3ButTus NpeacTaBiIcHUN 1 bu6munorexa [IOK
00 BOJIONNHU https://m.eds00.ru/863e9570
bu6nuorexa [IOK
3 Muipoosostions 1 https://m.edso0.ru/863e9cle
[Momynsiust Kak 3JIeMeHTapHas
€IMHUIIA BUJIA U YBOJIIOIUH.
4 HI:160pI:TopHI;51 pabota J]\T'e 1 1 0.5 brbmrorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPUIOH
5 JBrkyiue cuiibl (3JIeMEHTapHBIC 1 bubmuorexa [JOK
(bakTOpbI) IBOIIOLUU https://m.edsoo.ru/863e9da4
. bu6nmorexa [IOK
6 EcrtectBennblit 0TOOp 1 €10 GOpMBI 1 httos://m.edsoo.ru/863eed0
Pe3ynbTaTel 3BOMIOLNN:
IpUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnuotexa [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
IPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHTEIIBHOTO XapaKTepa
3 Hamnpasnenus u nmytu 1 bubmuoteka [IOK

MaKpO3BOJJIOIHNH

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



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

9 HeobOpatumocTs 3BOTIONNH

10 WcTopust sxu3HN HA 3eMIIe U METOIBI
e€ U3y4eHUst

11 I'unore3sl MPOUCXOKIACHUS KUZHU bubnnorexa [IOK
Ha 3emie https://m.edso0.ru/863ea5a6

12 PazButue xu3Hu Ha 3emMIie 1o IpaM 1 bubnnoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl SBOIOIIH
PACTUTENHLHOTO U KUBOTHOTO MHpA.

13 [TpaxTuueckas pabora Ne 1 05 bubnmnoreka [JOK
«M3y4eHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIHSX

14 CoBpeMeHHas cuctema bubnmoreka [JOK
OpraHNYeCKOro MHUpa https://m.edso0.ru/863ea48e

bubmuorexa [IOK

15 DBOJIOIMUS YeTIOBEeKa (aHTPOIIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JIBuokymiue cuibl (hakTophl) bubnuotexa [IOK
AHTPOIOTeHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIMH IBOJIOINH
YeJIoBeKa

18 YenoBeueckue pachl U NPUPOIHbBIE bubnuotexa [IOK
azarTaly YeloBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600111eHIE TIO

19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»

20 DKOJIOTHS KaK HayKa

21 Cpenbl 0OUTaHHS U YKOJIOTHYECKHUE bubnnorexa [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

bakTopsI

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

Abuotnyeckue (haKkTOpHI.
JlaboparopHnas pabota Ne 3.
«Mopdonorunueckre 0coOOEHHOCTH

. bubmuorexa [IOK
22 pacTeHUi U3 pa3HBIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
bu6nunorexa LIOK
23 buotiiecie paxtops! https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
nomyssiud. [lpaktuueckas padora
24 Neo 2 «Iloacuér nnotHocTH 0.5
MOMYJISAIMNA Pa3HBIX BUIOB
pacTeHui»
o5 Coo0rmiecTBa OpraHu3MoOB — bubnnoreka [JOK
OHOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [IOK
(KOCUCTEMBI) https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIA YKOCUCTEMEI.
27 DKOJIOTUYECKUE TUPAMUJIBIL. bubmorexa IOK
N https://m.edsoo.ru/863eb5fa
CaoiicTBa 3kocucteM. CyKieccust
28 [TpupogHbIE SKOCHCTEMBI
29 AHTPOIIOTeHHBIC YKOCUCTEMBI
30 Buocdepa — rnobdanbHas bubnmorexa LIOK
JKOcUCTEMA 3eMIIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmnoreka [JOK

o6unochepsl

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



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

32 YenoseuecTBo B Onochepe 3emiun 1
33 CocytiecTBoBaHUE TTPUPOIBI U 1 bubnnoreka [JOK
4yeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHelil ypok. O000IIEHIE TEMBI
34 «Co00111eCTBa U DKOJIOTHYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME



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




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOM ITPOTI'PAMMBbI

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

ChopmupoBaHHOCTh 3HAHWUH O MECTE M POJHM OHOJIOTUU B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBCHHBIX HAyK, B (JOPMUPOBAHUN COBPEMEHHOM
€CTCCTBCHHO-HAYYHOH KapTUHBI MUPA M HAyYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHHCKHAX W 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B Ppa3BHUTHE
Ouosiornu; (PyHKIMOHATBFHONW TI'PaMOTHOCTH 4YENIOBEKa ISl PEIICHHS

JKM3HCHHBIX 3aJa4

YMeHue packpbiBaTh COJE€p)KaHUE OHOJOTHYECKMX TEPMHUHOB U
MOHSTHI: KU3Hb, KJIETKA, OpraHu3M; MeTabonu3m (0OMeH BeIllecTB U
MpeBpallleHue JHEPruM), TOMeOocTa3 (caMoperynslus), YypOoBHEBas
OpraHMU3aIMs JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PETIPOIYKIIHS),

HAaCJICACTBCHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHUC

YMenue uznarate OMOJIOTHYECKHE TeOpUH (KJIETOYHAs, XPOMOCOMHas,
MytanuoHHas), 3akonsl (. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHHs (0 LEHTpax MHOT000pa3us M IMPOUCXOKICHUS KyJIbTYypPHBIX
pactenuit H.M1. BaBunosa), onpenensiTe rpaHULlbl UX IPUMEHUMOCTH K

KHBBIM CUCTEMaM

YMeHue BIajeTh METOJAaMU HAYYHOTO TIO3HAHHS B OHWOJOTHUHU
(HaOmroJicHWe W OMHCAHHWE JKUBBIX CHCTEM, IPOIECCOB U SIBJICHHUIA
OpraHm3aiusi W TMPOBEJICHUE OMOJOTHYECKOTO  OIKCIIEPUMEHTA,
BBIJIBU)KEHUE  TUIOTE3bl;  BBISBJICHHWE  3aBUCUMOCTH  MEXIY
UCCJIEelyeMbIMI BEJIMYMHAMHU, OOBSICHEHHE MOJIYYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHHA, TEOPHUHl W 3aKOHOB; YMEHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU ITOJTYUCHHBIX pe?:y.]'IBTaTOB)

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

2

3

4

5

VMenue BBIICIATH CYHICCTBCHHBIC IIPpU3HAKKW BHPYCOB, KIICTOK
IIPOKAapuOT M JYKApUOT, OJHOKJICTOYHBIX KW MHOI'OKJICTOYHBIX
OpraHnu3MOB; 0COOEHHOCTH MpouecccoB obMeHa BCIICCTB u
IpeBpalliCHUA SHEPIrUM B KIICTKC, q)OTOCI/IHTeSa, IIJTaCTHYCCKOT'O H
QHCPIreTUICCKOIro O6MCHa, XCMOCHHTC34a, MMHTO34, Meﬁ03a,
OIJIOAOTBOPCHUA, Pa3MHOKCHUA, HHIAWBUAYAJIBHOT'O pa3sBUTHUA

opranusMa (OHTOTeHE3)




YMeHue OpUMEHSATb  [OJIyY€HHbIE 3HAaHUS I OOBSICHEHUS
OMOJIOTMYECKHUX MPOLECCOB U SIBICHUM, ISl NPUHATHS NPAKTUYECKUX
peleHui B MOBCETHEBHOM KU3HU B LIEJSIX o0ecrieueHust 0€30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbs OKPY>KAIOLIHX JII0JIeH, COOI0IEHUST HOPM
IrPaMOTHOIO IIOBEIEHUS B  OKPYXKAIOWIEH MPUPOAHOM  Cpere;
IIOHMMAaHHE HE0O0X0AUMOCTH HCIIOJIb30BaHUS JOCTUKEHUM
COBPEMEHHOM OMOJIOTHM U OWOTEXHONOTUH JUIi PalUOHAIBHOTO

IIPUPOJAOTIOIB30BAHUS

VYmMmenue peiiaTtb 3JCMCHTAPHBIC TCHCTUYCCKUC 3aja4ihd HAa MOHO- U
,Z[I/II‘I/IGPI/II[HOG CKpPCUIUBAHUC, CICITINICHHOC HACJICAOBAHHUEC; COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIuBaHUsA JUISA npcacKasaHusd

HAaCJICOAOBaHUs IMPU3HAKOB Y OPraHu3MOB

YMeHue BbBINOJHATH JIaOOpaTOpHBIE U IMpaKTUYeCKue paboThl,
coOntofarh mpaBwia Npu paboTre C ydyeOHBIM U J1aOOpATOPHBIM

o0opyI0BaHUEM

YMeHue KpUTHUECKH OLEHUBATh U HMHTEPIPETHUPOBATH MHPOPMAIUIO
OHMOJIOTUYECKOTr0 COJepKaHus, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3ianuHbiXx UcTOYHUKOB (CMMU, HayuyHO-TIOMYJIsIpHBIE MaTepHalbl);
STHUYECKHE aCHEeKThl COBPEMEHHBIX HCCJIEIOBAaHUN B OHOJIOrHUH,

MEIULHHE, OHMOTEXHOJIOT U

10

YMeHue co31aBath COOCTBEHHBIC MMCHbMEHHBIC M YCTHBIC COOOIICHMS,
0000111as1 OMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJBKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar Ouoyoruu

11 KIIACC

Kon
NpoBepsieMOro
pe3yJbTara

HpOBepﬂeMbIe NPpEeAMETHLIC PE3YyJIbTAaThl OCBOCHUSA OCHOBHOM
06pa30BaTeJ’[LHOﬁ NnmporpamMmmal CpeaIHET0 oﬁmero 06pa30BaHI/IH

CdopMUpOBaHHOCTh 3HAHUM O MECTE M POJM OUOJOTHU B CHUCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B (POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPa M HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHHCKHAX W 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B Ppa3BHUTHE
Ouosiornu; (HYHKIIMOHATBHONW TI'PaMOTHOCTH 4YEJIOBEKAa ISl PEIICHHS

JKM3HCHHBIX 3a1a4

YMeHue pacCKpbIBaTb COACPIKAHHC OMOJIOTUYECKHX TCPMHUHOB H

MOHSATHH: BUJ, HOITYJIALUA, FCHO(i)OH,I[, 9BOJJIIOLIUA, ABUKYHIUC CHJIIbI




(dbakTopsI) 9BOJIIOLINH, MIPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BU1000pa3oBaHue, 9KOJIOTUYECKUE baxTopsl, IKOCHCTEMA,
MIPOYLIEHTHI, KOHCYMEHTHI, PEAYIEHTHI, Henu  IUTaHUS,

9KOJIOTHYECKask MUpamMuia, OuoreoneHos, ounocdepa

YMeHue uznaraTth OMOJIOTHYECKHE TEOPUH (IBOMIOLMOHHAsA Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpUs  HSBOJIOLUUH), 3aKOHBl H
3aKOHOMEpHOCTH (3apojbimeBoro cxojactBa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiaeHuil u myreit spomonuu A.H. CeBepriosa, yueHus o
oumochepe B.M.  BepHaackoro), ompenensiTh TpPaHUIBI  HUX

MNPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BIajeTh METOJAaMH HAYYHOTO TIO3HAHHS B OHWOJIOTHUH
(HaOmroficHWE W ONMHMCAHHWE JKUBBIX CHCTEM, IPOIIECCOB U SIBJICHHUIA
OpraHu3aisi ¢ TPOBEJACHHE OHOJOTUYECKOTO0  HKCIIEPUMEHTA,
BBIJIBWKEHWE  TUIOTE3bl;  BBISBICHHWE  3aBUCUMOCTH  MEXITY
HCCIIeyeMbIMU BEJTUYMHAMH, OOBSICHEHUE TMOJYyYEHHBIX PE3YJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSTHUHA, TEOPHHl W 3aKOHOB, YMEHHE

JCJIaTh BBIBOJIBI HA OCHOBAHUHU ITOJYYCHHBIX pe3y.]'IBTaTOB)

Ymenue BBIJICIISITh CYyLIECTBEHHbIE IIPU3HAKU CTPOCHUS
OMOJIOTHYECKHX  OOBEKTOB: BHJOB, MOMYJIALUH, HPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOr€OLEHO30B M  JKOCHCTEM;
0COOEHHOCTH IPOLIECCOB HacJeICTBEHHON U3MEHYHBOCTH,
€CTeCTBEHHOro  0TOOpa, BUA000Pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHu3MOB, JCHCTBUS HKOJOTHYECKUX (DAKTOPOB HA OPraHU3MBI,
IIEPEHOCA BEILECTB U MTOTOKA 3HEPTUH B IKOCUCTEMAX, AHTPOIIOTEHHBIX
U3MEHEHUH B DKOCHCTEMAax CBOEM MECTHOCTH, KPYrOBOPOTa BELECTB U

OMOreOXMMHUYECKHX ITUKIIOB B Onocdepe

YMeHue MNPUMCHATH MMOJIYYCHHBIC 3HaHUA JJIA 00BSICHEHUS
OMOJIOTHYECKHX nmponeccoB u HBHCHHﬁ, IJId IPUHATHA MPAKTHUYCCKUX
pelIeHnid B MOBCEAHEBHON KHU3HU B LIETSAX oOecnieueHns 6€30nacHOCTH
CBOETO 3[IOPOBBS U 3/TOPOBBS OKPYKAIOIIHX JIFOJIEH, COOTIOIEHUST HOPM
rpaMOTHOIO MOBEAEHUS B  OKpPYXKAKMIEH MNPUPOJHON  Cpene;
IIOHUMaHMe HE00X0IUMOCTH HCTIOJIb30BaHMS JOCTH)KEHUM

COBPEMEHHOM OMOJIOTUH AJIs1 PALIMOHAIBHOTO IPUPOIOTIOIb30BAHUS

Vmenue peiiaTth 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aa4u, COCTaBJIATH

CXEMBI MIepeHOCca BEIIECTB M SHEPTUU B SKOocHCcTeMax (LIE€MU MUTaHNUs)

YMeHHe BBINOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE paboThI,
cobmonarth mpaBuia mpu padoTre ¢ y4eOHBIM M JTaOOPaTOPHBIM

o0opynoBaHUEM




YMeHue KpUTHUECKH OLEHUBATh U HWHTEPIPETHPOBATH MHGOPMAIUIO
OHMOJIOTUYECKOT0 COMEPKaHus, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS

U3 pa3nuuHbIX UcToyHUKOB (CMMU, HaydHO-TIOMYJIsIpHBIE MaTepHasbl);

? paccMaTpuBaTh riio0asbHbIC IKOJIOTHUECKUE po0IIeMbI
COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
1 (00012020)
YMeHue co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHUS,
10 000011asi OMOTOTHYECKYI0 NMH()OPMAIUIO M3 HECKOIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BATh MMOHSATHHHBIN arrapar OMOJIOrHH




HNPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsieMblii 3JIeMeHT CoiepP:KaHUs

buoinorus xak Hayka

11

buonorus — nHayka o xuBoW mnpuponae. Pomp Ouonormu B (opmMupoBaHUH

COBPEMEHHOM HaydHOU KapTHHBI MUpa. CHucTemMa OMOJIOTHYECKUX HAyK

1.2

MeToapl MO3HAHUS KUBOW MPHUPOAbI (HAOMIOJEHHE, SKCIIEPUMEHT, OMHCAHHE,
U3MepeHue, Kiaccu(UKaius, MOJEINpOBaHUE, CTaTUCTHYecKass oO0paboTka

JTAHHBIX )

JKuBpIe cCCTEMBI U X opraHu3anusa

2.1

Kubie cuctembl (OMOCHUCTEMBI) KaK MpeaAMeT u3ydeHus Ouosioruu. CBOMCTBa

OMOCHCTEM M BX pazHooOpasue

2.2

ypOBHI/I OopraHusanuu ouocHcTeM: MOJ'ICKYJ'ISIpHO'FeHeTquCKHﬁ, KHCTOHHBIﬁ,

OpraHW3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOCEPHBIN

XHUMHUYECKUN COCTaB U CTPOEHUE KIIETKU

3.1

XUMUYECKUH COCTaB KJIETKH. XHWMHYECKHE DJIEMEHTBhI: MaKpO3JEMEHTHI,
MHKpO3JIEeMEHThl. Bojga wu  MuHepanbHble BemiecTBa. DOyHKIMU BOABI U

MUHCPAJIbHBIX BECUICCTB B KJIICTKC. HO,I[,Z[ep)KaHI/IC OCMOTHYECKOI0 OanaHca

3.2

benku. CoctaB u cTpoeHue OenKOB. AMHHOKHCIOTHI — MOHOMEpPBHI OEIKOB.
HesamennMble W 3aMEHHMbBIE AMHHOKHCIIOTHL. AMWHOKHCIOTHBIH COCTaB.
VYPpoBHU CTPYKTYpbI O€IKOBOI MOJIEKyJ bl (IIEpBUYHAs, BTOPUYHAs, TPETUYHAS U
YeTBEPTHYHAsI CTPYKTypa). XUMHYECKHE CBoOicTBa OenkoB. buonornyeckue
¢byHKLIMU OENKOB.

@depmeHThl — Onojyoruueckue kKatanuzatopbl. CTpoeHue QepmeHTa: aKTHBHBIN
HeHTp, cyoctpatHas cnenuduynocts. Kodepmentsl. Burtamuubl. Otnuuuns

(hepMEHTOB OT HEOPTAaHNYECKHUX KaTAIH3aTOPOB

3.3

VYraeBoasl: MOHOCaxapuabl (IJI0K03a, pubo3a U Je30Kcupub03a), Arcaxapujibl
(caxapoza, JlakTo3a) W TMOJUcaxapuibl (Kpaxmani, TJIHUKOTEH, IEeJUII0JI03a).
Bbuonorndeckne GyHKINHU YTIEBOIOB.

Jlumuael:  Tpurimuepuabl, — crepounabl,  ¢dochommnuasl.  ['mapodunbHO-
ruapodoOHbIe cBoiicTBa. buonormdeckue ¢dyakuun JaunuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHEPTHUU

3.4

Hyxneunoseie kucnotel: JIHK u PHK. Hykieotuasl — MOHOMEpPBI HYKJIEUHOBBIX




kucioT. Crtpoenne u (ynkmum JIHK. Crtpoenme u ¢ynkmum PHK. ATO:

CTpoeHHe U QyHKIUU

3.5

Huronorust — Hayka o kierke. Kietounas Teopus. MeTopl U3yueHUs KIETOK

3.6

Krnerka kak menoctHas kuBasi cucreMa. OOmive MPU3HAKU KIETOK: 3aMKHYyTas
HapyxHass mMemOpaHa, mojekynasl JIHK kak renernueckuii ammapar, cuctema

cuHTe3a Oelka

3.7

Tunsl kIeToK: syKaproTuieckas u npokapuorudeckas. OCOOEHHOCTH CTPOESHHS
npokapuotuyeckoil  kimetku. Kiierounas crenka Oakrtepuil.  CTpoeHue
yKapUOTHUYECKON KJIeTKU. OCHOBHBIE OTIMYUS PACTUTEIBHOW, >XUBOTHOH U

rpUOHOMN KIIETKH

3.8

I10oBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TIJIMKOKAJIMKC, HX
¢ynkuun. [Inasmaruueckast MemOpaHa, e€ cBoiicTBa U pyHkimu. Lutonnasma u eé
opranonipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHIOIUIa3MaTHUYecKas CETh
(OIIC), ammapat I'ompmxu, nu3ocomsl. IlomyaBTOHOMHBIE OpraHOWABI KIIETKH:
MUTOXOHIpHUH, IUIacTUAbl. IIpoucxoxneHne MUTOXOHAPUNM U IUIACTUA. Buubl
wiactua. HememOpaHHBIE OpraHOHMIBI KIETKH: PHOOCOMBI, KJIETOYHBIA LIEHT,

PECCHUYKH, KT'YTUKH. qDYHKIII/II/I OpPraHona0B KJIICTKH. Bxmrouenus

3.9

SAnpo — perynsatopHblii neHTp kieTku. CTpoeHue sapa: siiepHas 000JouKa,

KapuoIuia3Ma, XpoMaTuH, AAPbIIIKO. XpOMOCOMI)I

3.10

TpchnopT BC€IICCTB B KJICTKE

)KI/ISHG}IC?ITGHBHOCTI) KIJIIETKH

4.1

OOmen BemiecTB, WM MeTabomm3M. AccuMuisiius (TUTACTUYECKU OOMEH) U
TUCCUMIIIALNS (PHEPTreTHUECKUd OOMEH) — JBE CTOPOHBI €IUHOIr0 MpoIecca
MeTabonu3Ma. Tumbl oOMeHa BemecTB: aBTOTPOQHBINH U rereporpodHsiil. Pomnb

(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIIEHUH SHEPTHH B KIETKE

4.2

dotocunres. CeroBas u TeMHOBas ¢a3bl porocunTesa. Peaknun portocunresa.
OddextuBHOCTE PoTOCHHTE3a. 3HAUCHHE (OTOCHHTE3a IS JKU3HH Ha 3eMIle.
Brusinue ycnmoBuid cpenbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIIICHHS €TI0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIIIUe OaKTepuu. 3HAUYCHHE XEMOCHHTE3a IS

>KU3HU Ha 3emie

4.3

DOHepreTuyeckuii oOMeH B KJETKe. PacimerieHne BEIIECTB, BBIACICHUE H
AKKyMYJUPOBAaHHE DSHEPrUM B KIETKE. OTambl SHEPreTHYECKOTO OOMEHa.
I'mukonus. bpokenne u ero Buabl. KuciaopomHoe OKHCIICHHE, WIH KJIECTOYHOE

npixanue. DPGEeKTUBHOCTh SHEPTeTUIECKOr0 0OMEHa

4.4

Peakiun matpuuHoro cunresa. I'enernueckas undopmanus u JJHK. Peanuzamms

T€HETUYCCKOU I/IH(i)OpMaI_II/II/I B KJeTke. I'eHeTuueckuii KOoJ M €ro CBOMCTBA.




Tpanckpuniuss — matpuunblii cuHTe3 PHK. Tpancnsums — OuocuHTe3 Oenka.

KO,Z[I/IpOBaHI/Ie aMUHOKMCJIIOT. Poib pI/I6OCOM B OMOCHHTE3€E OeIKa

4.5

Heknerounsie ¢opmbl xu3Hu — BHpYChl. Mctopus oTkpeitus Bupycos (1.M.
WBanoBckuii). OcCOOEGHHOCTH CTPOCHHMS U KU3HEAEATEIHLHOCTH BHUPYCOB.
baktepuodaru. bone3nu pacTeHud, KHUBOTHBIX U YENOBEKAa, BBI3bIBAEMBIC
BUpycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3Oynurens CIINa.

[MpodunakTika pacnpocTpaHeHUsI BUPYCHBIX 3a001€BaHUI

PasmHoxxenne n WHIAWBUAYAJIBbHOC PAa3BUTHEC OPTaHU3MOB

5.1

KneTtounslii 1MKI, WIM SKU3HEHHbIM LUK KieTku. MHTepdaza u Mutos.
IIpoueccel, mporekatomue B MHTepdasze. Permnukanus — peakuuss MaTpUYHOTO
cuareza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBIM HabOp — KapHOTHIL
JIMIIJIOWAHBIA M TAIUIOMAHBIA ~ XpPOMOCOMHBIE  HAaOOphl.  XpOMaTHIBL
[MuTonornyeckue OCHOBBI pa3MHOXKEHMS W HMHIMBUIYaJbHOIO Pa3BUTHSA
OpPraHU3MOB.

Henenne xnetkn — wmuto3. Cragum murosa. [Ipouecchl, mpoucxopasiue Ha

Pa3HbIX CTAAUSAX MUTO3a. bBHOIOTrHYECKHI CMBICIT MUTO3a

5.2

5.3

@®opMBbI pa3MHOKEHHsI OpPTaHU3MOB: Oecronoe W mojoBoe. Bumer Gecmosoro
pa3sMHOXCHHUS: JCJICHHE HaJBO€, IOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXCHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTaHU3MOB, €I'0 3HAUCHUEC I CCICKINN

[TosoBoe pa3zMHOXKEHHUE, €T0 OTIIMYHUS OT 0€CIIOJIOoTO.
Meiio3. Craguu wmeiio3a. Ilpomecchl, mpoucXondiive Ha CTaausx Meiosa.
[ToBenenue xpomocom B Mmenose. KpoccuHroBep. buomorndeckwii cCMbICT U

3Ha4YeHHE MeHo3a

5.4

['amerorenes — mpouecc 00pa3zoBaHUs MOJOBBIX KJIETOK y KUBOTHBIX. [losioBbIE
JKelle3bl: CEeMEHHUKHU M AUuYHUKU. OOpa3oBaHHE U Pa3BUTHUE IMOJIOBBIX KIETOK —
rameT (CrepMato3ouj, SileKiieTka) — cepmaToreHe3 U oorere3. OcoOeHHOCTH

CTPOCHUMA SIAIEKJIETOK U CIICpMAaTO30HU0B. OHJ'IOI[OTBOpeHI/Ie. HapTeHOFCHGS

5.5

WunuBuayansHoe  pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npoOienue, racTpyisiuus, oprasoreres. IloctamOpuonansHoe passutue. Tumbl
NOCTAMOPHOHAIBHOTO Pa3sBUTHA: NpPSIMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPBI, CLIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YpOZCTBa.

Poct u pa3Buthe pactenuii. OHTOT€HE3 IBETKOBOTO PACTCHHUS: CTPOCHUE CEMEHH,

CTaauu pa3BUTUA

HacnencTBeHHOCTh M H3MEHUMBOCTD OpraHnu3mMoB




6.1

[Ipenmer u 3amaun reHeTuku. Victopusi pa3BuTus reHeTHKU. Biian poccuiickux
U 3apyOexHbIX Y4EHBIX B pa3BUTHE TEHETUKU. METOabl TeHETHKHU
(rubpugonornyecKuii, IUTOTEHETUYECKUN,  MOJEKYISIPHO-TEHETHUECKUNA).
OCHOBHbIE T€HETHYECKUE MOHATHA. ['eHeTnuecKass CUMBOJIMKA, UCIIOJIb3yeMasl B

cxXemax CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAcCJEeI0BaHUs IPU3HAKOB, ycTaHOBJIEHHblE . Mennenem.
MoHorubpuaHoe CKpeuBaHue. 3akOoH eIuHOoOpa3us THUOpPUIOB IEPBOIO
nokosieHus. [lpaBwiio JOMMHHMpOBaHMSA. 3aKOH pacIIEIJICHUS IPU3HAKOB.
I'mnoresa unctoTsl ramer. [1oyIHOE ¥ HENOJIHOE JOMUHUPOBAHHUE.

JiuruOpuiHoe ckpermuBaHue. 3aKOH HE3aBHCHMOTO HACJEIOBAHUS MPHU3HAKOB.
LluToreneTnueckne OCHOBBI JTUTHOPUAHOTO CKpEIIMBAaHUS. AHaATU3UpPYIOIIee
cKpemuBaHue.  lMcmonp30BaHME — QHAIM3UPYIOIIETO  CKPEIIMBAHMS  JUIA

OTpe/iesIeHUs] TEHOTHUIAa 0CO0U

6.3

CuemnieHHoe HaciefoBaHue npusHakoB. Pabota T. Moprana no cuerjieHHOMY
HaCJIeIOBaHUIO TeHOB. HapymieHue cLEIUIeHHusT TE€HOB B pe3yibTare
KPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHUsl HACJIEACTBEHHOCTH. ['eHeTndeckue
KapThl.

I'enetnka mnosna. XpoMOCOMHOE OIIpefeseHre Mosia. AyTOCOMbI M IIOJOBbIE
XpoMocoMbl. ['omorameTHsle U rereporameTHble opraHusmbl. HacnepoBanue

IMPU3HAKOB, CHCIUICHHBIX C I10JIOM

6.4

N3menunBOCTh. BHIBI M3MEHUYMBOCTH: HEHACIECACTBEHHAs M HACJIECICTBCHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTUKA
MOJIU(UKAMOHHOH H3MEHYMBOCTH. BapualMOHHBIA psii U BapHallMOHHAS
kpuBasgd. Hopma peakuum npusHaka. KoindecTBEHHbIE M KauyeCTBEHHBIE

MIPU3HAKK U UX HOpMa peakunu. CBOHCTBa MOIN(UKATUOHHONW N3MEHUNBOCTH

6.5

HacnenctBeHHast, WM TEHOTUIIMYECKas, M3MEHUYMBOCTh. KomOuHaTHBHAs
M3MEHYMBOCTh. Melo3 ¥ TMOJIOBOM Tpolecc — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTH. MyTalnnoHHass U3MeH4nBOCTh. Kitaccudukamuss MyTanuid:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa ¥ NMpUYMHBI MyTaluil. MyTareHHble
(hakTophl. 3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACIIEICTBEHHON n3MeHYnBOoCTH H. 1.

BasuioBa

6.6

I'enetnka uyenoBeka. Kapuotun uemoBeka. OCHOBHBIE METOABI TEHETUKH
4eJI0BeKa: TreHeaIOTUUCCKUM, OIU3HEIOBEIH, IIUTOr€HETHUCCKU,
OMOXMMHUYECKHH, MOJEKYIIpHO-TeHeTHUeCKui. COBpEeMEHHOE OIpEACIICHHE
TE€HOTHIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCJE C
momomnpto III[P-amanu3a. HacnencTBeHHble 3a0o0JieBaHUS 4YeJOBEKa: TCHHBIC
0ose3Hu, 0OJIE3HH C HACIIEACTBEHHOW MPEapacloioKEHHOCThIO, XPOMOCOMHEIE

oone3nn. ComaTHUecKHe U TCHCPATHBHBIC MYTAllUU. HpI/IHI_[I/IHBI 340pOBOI'o




o6pa3a JKN3HHU, AHArHoOCTHKH, HpO(bI/IJ'IaKTI/IKI/I N JICUCHUS TI'CHECTHYCCKHUX
0ome3Hen. MC,Z[I/IKO-FCHGTI/I‘ICCKOG KOHCYJIbTUPOBAHHUC. 3HaueHHNE MeHHHHHCKOﬁ

TCHCTUKHU B IIPCAOTBPAICHUN U JICUCHUH IT'CHCTUUICCKUX 3a00JIeBaHUI YeI0BEKa

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenmekusi Kak Hayka M Ipouecc. 3apoXACHUE CENEKIUH W JOMECTHUKAIMS.
Yuenne H.M. BaBunoBa o0 TIeHTpaX NPOUCXOXKICHUS M MHOroo0pasus
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXO0XKAEHUS JOMAIIHUX KUBOTHBIX. COpT,

mnopoaa, miraMmm

7.2

CoBpeMeHHbIE METOJIbl CeleKUUU. MaccoBbli U MHIUBUAYAJIbHBIH OTOOPHI B
CEJIGKLIMM DPACTEHHH M XUBOTHBIX. OLEHKa sKcTepbepa. binm3koponcTBeHHOE
cKpeuBaHue — MHOpUAUHr. Yuctas nuHus. CKpelMBaHUE YHCTHIX JMHHM.
I'eteposuc, nnu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHHE — ayTOPUAMHT.
Otnanénnas rubpuamzanuss U e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
MIOJIy4eHUE TIOJUIIIONI0B. JIOCTHIKEHHsI CEJNEKLUUU DPACTEHUH, JKUBOTHBIX H

MHUKpPOOPTaHHU3MOB

7.3

buortexHosnoruss kak oTpacib IPOU3BOJACTBA. ['€HHas WHXEHepus. OTarlbl
co3manust pexomOmHanTHONH JIHK w TpaHcreHHeix opranm3moB. Kierounas
nxkeHepusa.  Kierounesle  KynbTypbl.  MEKpPOKIOHQJIBHOE  Pa3MHOKECHHE
pactennii. KioHHpoBaHME  BBICOKOIIPOJIYKTHUBHBIX  CEIBCKOXO3IMCTBEHHBIX
OpraHu3MoOB. JKoJoruueckue M studeckue mnpodsembl. MO — renermuecku

MOAUGUIIUPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIIOIUOHHAS OUOJIOTUsA

11

DBOJIOIMOHHAS TEOPHUS U €€ MEeCTO B OMOJIOTHH.

CBunerenbcTBa  HBONMIOIMU.  [la€OHTONIOTMYECKHE:  TMOCIEI0BATENbHOCTD
MOSIBJICHHUSI BHJIOB B TMAJICOHTOJIOTUYECKON JICTONHCH, TEPEXOAHbIC (HOPMBI.
buoreorpaduueckue: cxoactBo u paszimmuue (ayH U GIOp MATEPUKOB |
OCTPOBOB. DMOPHOJIOTHUYECKUE: CXOJICTBA U PA3INYHS SIMOPUOHOB Pa3HBIX BUIOB
ITIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I'-IeCKI/IeZ TOMOJIOTUYHBIC, aHaJIOTMYHBIC,
pPYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKHE: CXOJICTBO
MCXaHU3MOB HACJICACTBECHHOCTU MU OCHOBHBIX META00INYECKUX r[yTe171 Y BCEX

OpraHu3MOB




1.2

OpomtonrionHass  teopuss Y.  [Japsuna. IIpeanocbuiku  BO3HUKHOBEHUS
JNapBUHU3MA. J[BWKyIME CHIIBI HBONIOIMK BUIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHMYCHHOCTH PECYPCOB, HEompeaenEHHass U3MEHYUBOCTD,

0opn0a 3a CyImeCTBOBaHKE, ECTECTBEHHBINH 0TOOP)

1.3

Cunrernueckass Tteopust sBomtouud (CTD) ©  OCHOBHbIE €€ TMOJOXKEHUS.

MukposBostonus. [Tonysius Kak eIMHULA BUAA U YBOJTIOLIMU

14

JBuxymue cuibl ((hakTopbl) 3BONIOIHMH BUAOB B MNpupoie. MyTarMmOHHBII
MpoIecC ¥ KOMOMHATUBHAS W3MEHYMBOCTH. llOMynsiMOHHBIE BOIHBI U Apeid
reHoB. M3onsmust u murpanus. EctecTBeHHBI 0TOOp — HANPAaBJISIOMUN (akTop
sBosonInd. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh  OPTaHU3MOB KaK  pe3ylbTaT dBOJONUH. [IpumMepsl
MIPUCTIOCOOJIEHUH y OpraHu3MoB. ApoMop(03bl i UTUOATATITAITUH.

Bun u Bugoo6pazoBanue. Kpurepun Buna. OcHOBHBIE (DOPMBI BUI000pa30BaHHUS

reorpagpuIeckoe, IKOJIOTHIECKOe

1.5

MakposBomrorust.  Dopmbl  3BONMIOLMHU:  (WIETHYECKasi,  JIHBEpPreHTHas,

KOHBEpreHTHas, napamienbHas. HeoOpaTuMOCTh 3BOIIOLUN

Bo3HUKHOBEHNE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHaydHble TpEICTaBICHHUS O 3apOXKACHMM JKU3HH. HaydHble THIOTE3bI
BO3HUKHOBEHHUS JKU3HH Ha 3emye: a0uoreHe3 M MaHCHepMHs. XUMHUYECKas
HBOJIIOLIMA. ODKCIEPUMEHTAILHOE TMOJATBEPKICHUE XUMHYECKOW 9SBOJIOLUU.
HavanpHbple 3Tamel Ouosiormdeckoit somonuu. I'mmore3za PHK-mmupa. Ilepsoie

KJICTKHU 1 UX DBOJJIOLHA. (-DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

2.2

Pa3zButue xu3Hu Ha 3emiie mo spam U nepuogam. Karapxei. Apxeiickas u
npotepo3oiickas 3pel. llameosolickass spa u e€ mnepuoabl: KEeMOPHUHCKHIA,
OPIOBUKCKHM, CHJIIYPUICKUH, JI€BOHCKHH, KaMEHHOYTOJbHbINA, MEPMCKUM.
Me3o30iickas 3pa U €€ Nepruoabl: TPUACOBBIN, IOPCKUI, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mnepuoabl:  MaJCOr€HOBBIM,  HEOTCHOBBIH,
AHTPONIOTEHOBBIN. XapaKTepUCTUKA KJIMMaTa M TE0JIOTMYECKUX IIPOLIECCOB.
OCHOBHBIE ATaIlbl BOJIIOLUN PACTUTEIBHOTO M )KUBOTHOT'O MUpPa. ApoMop]o3bl y
pacTeHUi U JKUBOTHBIX. [losiBI€HWE, pacuBeT M BBIMUPAHHME TPYII KUBBIX

OpraHnu3smMmoB

2.3

2.4

Cucrema OpraHu4eCcKoro Mupa KaK OTpaXXCHUEC OBOJJIOIHH. OcHOBHBIE

CUCTEMATUYCCKHUE I'PYIIIBI OPTaHU3MOB

OBojronus 4enoBeKa. AHTPOIOJIOTHUS Kak Hayka. Pa3Butue mpencraBieHH o

MPOUCXOKICHUHM YelloBeKa. MeToabl u3ydeHus aHTpororese3a. CxXoicTBa u




pas3nuuMs YesoBeka U )KUBOTHbBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETI0BEKa.
JBuxymue cuibl (axTopsl) anTponoreHe3a. HacieacTBeHHas K3MEHUYUBOCTD U
ecTecTBeHHbII 0TOop. OOIecTBEHHBIH 00pa3 >KU3HU, H3TOTOBJIEHHE OPYAH

Tpy/a, MBIIIJIEHUE, PEYb

2.5

OcHOBHbBIE CTAaIUM W BETBH 3BOJIOLUU YEJIOBEKA: ABCTPAJIONMMUTEKH, YenoBek
ymenslid, YenoBek mnpsaMoxondmui, YenoBek HeaHAEpTaIbckui, Yenosek
pa3yMHbId. Haxoaku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHS, OOJACTb

pacupoCTpaHCHUA, 00BEM TOJIOBHOTO Mo3ra, o6pa3 JKU3HU, OpYyAUL

2.6

YenoBeueckue pacbl. OCHOBHbBIE OOJIBIINE pachl: €BpOMNeouHas (eBpa3uickas),
HETrpO-aBCTPAIOUIHAS (9xBaTOpHANIbHAS), MOHTOJIOUIHAS (a3matcko-
aMepukaHckas). UepTsl MIPUCTIOCOOIEHHOCTH MPEACTaBUTENICH YETOBEUECKHX pac

K YCIIOBUSIM cyliecTBoBaHus. EquMHCTBO yenoBedeckux pac. Kputuka pacusma

OpraHu3Mbl 1 OKpyXarolias cpea

3.1

DKOJIOTUSl KaK HayKa. 3a/laud M pas/eibl 3KOJOTUUA. METOIbl SKOJIOTHMYECKUX
UCCIIeIOBAaHHMH. DKOJIOTHYEeCKOoe MHpOBO33peHHe. Cpebl 0OUTaHUsI OPraHU3MOB:

BOAHAaA, HA3CMHO-BO3AYIIIHAA, TIOYBCHHAA, BHYTPHOPraHU3MCHHAs

3.2

Okonornyeckue  ¢aktopsl.  Krmaccudukanus  3KOJOTMYECKUX  (aKTOPOB:
abuoTHUYecKue, OMOTMYECKHE W aHTPONOIeHHbIE. JleHCTBHE 3KOJIOrMYECKUX

(akTOpPOB Ha OPraHU3MbI

3.3

AbOuoTnyeckue (HaKTOphl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIU3M.
[IpucnocoGneHust OpraHU3MOB K  JICHCTBHIO aOMOTHYECKUX  (PaKTOPOB.

buonornyeckue puTMbl

3.4

buotnyeckne Qaxrtopbl. Buael OMoTHYeCKHX B3aWMOJEHCTBUIN: KOHKYPEHIIHS,
XHUIIHUYECTBO, Mapa3suTU3M, MyTyalu3M, KOMMEHcalu3M (HaxjJ1eOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCaIM3M, HeUTpanu3M. 3HaueHue  OHOTUYECKUX

B33HMOH€§ICTBI/I§I AJis1 CyI€CTBOBAHUA OPTraHU3MOB B IPUPOAHBIX COO6H.[CCTB3,X

3.5

OKOJIOTHYECKHUE XapPaAKTCPUCTUKU NOIyJIAIHH. OcHOBHEBIC IIOKa3aTCJIn
MOIyJIAqunu: 4YUCICHHOCTb, INNIOTHOCTH, POKIAAEMOCTb, CMEPTHOCTb, IHPHPOCT,

MUrpamus:-. Z[I/IHaMI/IKa YUCJICHHOCTH IOITYJIAIWH U eé peryisnusa

Coo00111ecTBa U DKOIOTHYECKUE CUCTEMBI

4.1

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBa,
MPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHaHThl. CBSI3M B

OouoIeHO3€e

4.2

Okonoruyeckue cuctembl (3kocuctemsl). [lonsatne 00 dKocucremMe U




ouoreonenose. @OyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BemecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduyeckue (muiieBble) ypOBHH O3KOocHCTeMbl. [luieBble ILieMW U CETH.
OCHOBHBIE TOKa3aTEeIM HKOCHUCTEMBI: OmMoMacca, MPOAYKIHSA. DKOIOTHYECKHE
NUPAMUJIbI: TPOAYKIMH, YHUCICHHOCTH, OuomMacchl. CBOHCTBA SKOCUCTEM:

YCTOMYMBOCTb, CAMOPETYIISIIUS, pa3Butue. CyKieccus

4.3

IIpuposHbIe 3KOCHCTEMBL. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMA XBOMHOIO MJIU
LIMPOKOJIMCTBEHHOIO JIECA.

AHTpONIOTE€HHbIE 9KOCUCTEMBI. ATpO3KOCHCTEMBI. YpO03KOCHUCTEMBI.
buonoruueckoe u X03HCTBEHHOE 3HAYEHNUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpazue kak (¢aktop ycTtoWumBOCTH 3KocucteM. CoxpaHeHHe

OMOJI0rMYecKoro pazHoodpasus Ha 3emiie

4.4

Yuenune B.W. Bepnaackoro o Oumocdepe. I'panHuiibl, coctaB U CTPyKTypa
ouocdepsl. Kupoe BemiectBo M ero ¢yHkiuu. OcobeHHOCTH OHOchephl Kak
rnobanpHO sKOcUCTeMBbl. [lMHaMHueckoe paBHOBECHE U OOpaTHas CBS3b B
ouocdepe. KpyroBopoTsl BEHIECTB M OMOTCOXMMHYECKHE IHKJIBI 3JIEMEHTOB

(yrmepona, azora). 30HaIBEHOCTH OMochepsl. OCHOBHBIC OMOMBI CYIIN

4.5

YenoseuectBo B Ouochepe 3emian. AHTPOIOTeHHbIE M3MEHEHUs B Ouocdepe.
['moGanbHbIEe HKOJTOTHUECKUE TPOOIIEMBI.
OcHOBa palMOHANBHOTO  YNpaBJIEHUS NPUPOAHBIMU  pecypcaMH U HX

HUCIIOJB30BAaHUC. I[OCTI/I)KCHI/ISI OHOJIOTHH U OXpaHa IpHUpOabI
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