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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke TporpaMMbl MO OHOJIOTHHM TEOPETUYECKYIO OCHOBY IS
OTpeeNeHHs] MOAXO0J0B K (OPMHUPOBAHUIO COJAEpKAHUS Y4eOHOro mpeaMera
«buosorus» cocTaBWIM: KOHIENTyalbHble TnonoxkeHus @PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JICH, COJEp)KaHUs, pPE3yJabTaTOB OOy4YeHUsS W
TpeOOBaHUIA K YPOBHIO MTOATOTOBKHU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX U
NPHUHIMIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero oOpazoBanusi B Poccuiickoit deneparuu, a TakkKe IMOJOKEHUS O
cnerudurke 6uonoruu, e€ 3HAYCHUH B MTO3HAHWHU JKHUBOU TIPUPOABI U 00ECTICUCHUH
CYIIIECTBOBAHMS 4YeJIOBEYECKOro obmiecTBa. COriacHO Ha3BaHHBIM TOJIOKCHHSM,
OTIpe/IeICHBl OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OMOJIOTHH B €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T TpeACTaBIeHHWE O IIeNIX, 00 oOmIei
CTpaTeruu OOYy4YeHHWs, BOCTHUTAHUS W PA3BUTHS OOYYAIONIMXCS CPEICTBAMHU
yueOHoro mpenmera «buosorusi», omnpenenser 00s3aTeIbHOE NPEIMETHOE
collepKaHUe, €ro CTPYKTYpYy, pacmpelneieHue Io pasjenam U Temawm,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh U3yUeHUsI y4eOHOro Marepuaia ¢ y4€ToM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH, JIOTMKA 00pa30BaTeIbLHOTO
npoiiecca, BO3paCTHBIX 0COOCHHOCTEM 00y4aronuxcsl.

B nporpaMmvMe mo OuoNOrMM TakXKe YUYMTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEIMETHBIM pe3yiibTaTam
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIbHOU
NEeATebHOCTU/Y4eOHBIX JEHCTBUI OOYy4YaroNIUXCsl MO OCBOCHHUIO COJACpPKaHUS
OMOJIOTUYECKOro 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIi ypPOBEHB) peain30BaH
OPUHIMI [PEEMCTBEHHOCTH B H3y4Y€HUU OWonoruu, Onarogaps 4emy B He
IIPOCMATPUBACTCS HAMNPABICHHOCTh HAa pPa3BUTHE 3HAHWUH, CBSI3aHHBIX C
dbopMHUpOBAaHMEM  €CTECTBEHHO-HAYyYHOT'O  MHPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTHIECKOTO MBINIJICHUS, MPEACTaBICHUI O 3J0POBOM
oOpasze KM3HH M OEpEeKHBIM OTHOIIEHHUEM K OKpYXaloIlell MpUpOAHOU cpere.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIIEeOMOIOTHYECKUX TCOPUH, a TakKe 3HAHUH O
CTPOEHHUU KUBBIX CUCTEM PA3HOI'0 PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJOTHH yJIeJIEHO BHHUMAaHHUE WCIIOIh30BAHUIO
TIOJTYYCHHBIX 3HAHWH B TTOBCEAHEBHOM KU3HH ISl PEIICHUS TPUKIAAHBIX 3a7a4, B
TOM 4Hclie: NpOo(UIAKTUKU HACIEACTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS AKOJIOTUYECKHU
eJIeCO00Pa3HOro TOBENEHUS B OKpYXKalIIed NPUPOJHOM cpene, aHaIu3a
BIUSHUS XO3SHUCTBEHHOW JNESITEILHOCTH YEIOBEKA HAa COCTOSHHUE MPUPOIHBIX H
UCKYCCTBEHHBIX 9KOCUCTEM. Y CWJICHHE BHUMAHUSA K MPUKIIATHONW HAMPABICHHOCTH
ydaeOHoro npeaMera «bHoJOTHsS» MPOAUKTOBAHO HEOOXOIUMOCTHIO OOECTICUCHUS
YCIIOBUM TSI PEIICHHS] OJHOM M3 aKTyalbHBIX 3a/1ay IKOJLHOTO OMOIOTHYECKOTO



oOpa3oBaHus, KOTOpass mpeanonaraer (GopmMupoBaHue Yy 00yYaroluxcs
CIIOCOOHOCTH aIallTUPOBAThC K W3MEHEHMUSIM JUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHPA.

buonoruss Ha ypoBHE cpemHero oOmiero oOpa3oBaHHsS 3aHHUMAeT Ba)XXHOE
Mecto. Ona obOecrnieunBaeT (OpPMUPOBAHUE Y OOYYAIONIMXCS MPEICTABICHUN O
HAy4YHOU KapTHUHE MHpa, pacliupsieT U 00o0IaeT 3HaHUS O KUBOM mpupoje, €&
OTJIMYUTENIbHBIX IPU3HAKaX — YPOBHEBOW OpraHM3allid M HBOJIOLUHU, CO31AET
yCIOBHUS  JJIs: TO3HAHMSI  3aKOHOB  JKMBOW  MPUPOAbI,  (OPMHUPOBAHUS
(YyHKIMOHAIBHOW T'PAMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HHU, KOJIOTMYECKOr0 MBIIUICHHS], IEHHOCTHOIO OTHOILLIEHHUS K )KUBOM NPUPOJE
Y YEJIOBEKY.

Bonbiioe 3HaueHne OUOIOTUSl UMEET TAKKE ISl PELIEHUs] BOCIUTATEIbHBIX U
pa3BUBAIOLIMX  3aJa4y  CpeaHero  oOmero  0o0pa3oBaHMs,  COLUANIM3ALUU
obyuatouuxcs. M3yuenue 6uonorun odecnedynBaeT yciaoBUs s (HOpMHpPOBaHUS
UHTEJUICKTYalbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYyJIbTYpbI, CIOCOOCTBYET HHTErpauuyd OHOJIOTMYECKUX 3HAHHUU C
NPEICTaBICHUAMHU U3 JIPYTrUX Y4eOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKU, XUMHUU
u reorpaduu. Ha3BaHHbIE MONOXKEHUS O NpeJHA3HAYEHUH Y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY [UIsl ONpEAENEHUs TMOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHWA, MPEACTABICHHOr0 B IMporpamme o
OMOJIOTHH.

Ot60p comepxanus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MMO3ULMNA KYJIBTYpOCOOOpPAa3HOrO MOJAXO0Ja, B COOTBETCTBHM C
KOTOpPBIM OO0y4aromuecs JOJKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMbIE IS
dbopmupoBaHus 0OIIEH KyJIbTYphl, OMNpPEACIAIONIMe aJeKBaTHOE TOBEICHUE
YeJIOBEKa B OKPYJKAroOIIeH MPUPOIHOU cpeje, BOCTpeOOBaHHbBIE B IOBCEIHEBHOM
KU3HU U TpaKTHYeCKOoH aedrenbHocTH. Oco0oe MecTo B ATOW CHUCTEeME 3HAHUMN
3aHMMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIY>KaT OCHOBOW JJ1s (pOPMUPOBAHUS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpA U
[EHHOCTHBIX  OpPUEHTAlMAX  JMYHOCTH,  CIIOCOOCTBYIOIIHMX  TI'yMaHHU3alUU
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

CTpyKTypUpOBaHUE COJAEpX)aHUs Y4YEeOHOro MmaTepuaja B HIPOrpaMme 1o
OMOJIOTMM OCYLIECTBIEHO € YYE€TOM IPUOPUTETHOrO 3HAYEHUs 3HAHUM 00
OTJIMYUTENbHBIX OCOOCHHOCTSAX KUBOM MPHUPOJIbI, O €€ YPOBHEBOW OpraHM3alMU U
3BOJIFOLMU. B COOTBETCTBHHU C 3TUM B CTPYKType yueOHoro npeamera «buomorusy»
BbIJICJIEHBI CIEAYIOIINE coAep KaTeabHble TUHUM: «buonorus kak Hayka. MeTojbl
Hay4yHOro no3HaHus», «Kierka kak Ouosormyeckas cucreMayn, «OpraHumsMm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpraHu4ecKoro Mupa,
«OBOJIOLMSA KUBOU MTPUPOABDY, «IKOCUCTEMBI U PUCYIINE UM 3aKOHOMEPHOCTH.

Lenp u3yueHus yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM YypOBHE —
OBJIQZICHHME  OOYyYalOUIMMHCS  3HAHUSMH O  CTPYKTYPHO-(QYHKIMOHAIbHOU



OpPTaHM3aIlMM J>KUBBIX CHCTEM pa3HOTO paHra © TNpuoOpeTeHne yMeHUi
UCIIOJIb30BaTh ATH 3HAHMS JJII TPAMOTHBIX JICWCTBHH B OTHOIIEHWH OOBEKTOB
KUBOU MPUPOJIBI U PEUICHUS PA3TUYHBIX )KM3HEHHBIX MTPOOJIEM.

JlocTkeHue 1enu u3ydeHus: yueOHoro npenmera «buomnorus» Ha 6azoBoM
YpOBHE 00ECTIEUNBACTCS PEUICHUEM CISIYIOINX 3a/1a4:

OCBOGHHE OOYYAIOUIMMUCS CHCTEMbl 3HAHHA O OHMOJIOTHMUYECKHUX TEOpPHUSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIAX, CIY)KAIIUX OCHOBOU
s (HOpMHUPOBAHMS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METOJ]aX HAy4YHOTO TMO3HAHMA, CTPOSHUH, MHOT000pa3uu U OCOOCHHOCTSIX YKUBBIX
CUCTEM PA3HOT0 YPOBHS OpPTaHM3AllMH, BBIIAIOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSAX B OMOJIOTHH;

dopmupoBanne y o0OydYarOIIMXCsl TO3HABATEIbHBIX, HHTEIICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIlecCe aHalu3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJVISI0OB, WJEH M TOAXOJOB K H3YUYEHUIO YKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTraHU3AINH;

CTaHOBJICHHE Yy OOy4arommxcs oOOmel KynbTypbl, (YHKIIHOHATHHON
TPaMOTHOCTH, Pa3BUTUE YMEHHUI OOBSACHATH M OIICHUBATDH SIBICHUS OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABI HA OCHOBAHMM 3HAHUH M OIbITa, MOIYYEHHBIX MPU
W3y4YEeHUHU OHOJIOTHH;

dopmupoBanue y oOydaloImuxcs YMEHUH WUIIOCTPUPOBATh 3HAUCHUE
OMOJIOTMYECKUX 3HAHWH B MPaKTUYECKOW JAEATEIHbHOCTH YENOBEKAa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOT Ui

BOCTIUTaHUE YOEKIEHHOCTH B BO3MOYKHOCTH ITO3HAHHSI YEIOBEKOM >KHBOU
IPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOIIOJCHUS ITHUECKUX
HOPM TIpY TIPOBEACHUH OMOTOTUIECKUX MCCIIEOBAHUI;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIIIEHUS YPOBHS
AKOJIOTHYECKOMN KYIbTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

OpUMEHEHUE TPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEIHEBHOM JKU3HU IS
OLICHKH TTOCJIEJICTBUI CBOEH NEATETHHOCTH MO OTHOLIEHUIO K OKpYKaIoIIeh cpere,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U COOJNIIOJICHHE Mep NPOPUIAKTUKU
3a00JIeBaHU .

B cucreme cpemnero obmiero oOpa3oBanusi «buomorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00s3aTeNbHBIM yUe€OHBIM TMPEAMETOM, BXOMASIIMM B
COCTaB MpeaMEeTHOMN o0macTi «ECTeCTBeHHO-HAyUHBIE MPEMETHI.

Jlist u3ydenust OMooruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHUs
otBoauTCcs 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Heaeno), B 11 kmacce — 34
yaca (1 gac B Hezen).

COIAEPKAHUE OBYUYEHUSA



10 KIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUUECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (puinocoduei, 3TUKOM, ICTETUKON U MPaBOM.
Ponp Owomoruum B (HopMUpOBaHMHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Mertobl TO3HAHUS KUBOUM MPUPOJIBI (HAOIIOICHHUE, SKCIIEPUMEHT, OINMCAHUE,
U3MepeHue, Kiaccupukanus, MOJeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX).

JdeMoHcTpanuu:

[Toptpersr: Y. lapBun, I'. Menaens, H. K. Konbios, {x. Yorcon u ®@. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MO3HAHUS KUBOKW TPHUPOIBI.

JlaGopaTopHble U NpakTHYecKue padoThl:

[Ipaktuueckass padora Ne 1. «Mcnonp30BaHHE pa3IMYHBIX METOIOB IpPHU
U3Y4CHUHU OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

Xusbie cuctemsl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ononorun. OTaudne
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CaoiicTBa 6HocHcTEM M X pa3HOOOpa3ue. YpOBHU OpraHu3aliui OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBbIM, OPraHU3MEHHBIM, MONYJISALIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOre0IeHOTHYECKHIT), OnOoChEepHBIN.

JdeMoHCcTpanuu:

Tabnuuel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMU
YKABOU TIPUPOABI.

O6opynoBanue: mojenb Moiekyibl JTHK.

Tema 3. XumMunuecKknu COCTaB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KIETKU. XHWMHUYECKUE DIJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpO3JeMeHThl. Bosla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BellecTB B KieTke. l[lomnepxanue
OCMOTHYECKOro OasiaHca.

benku. CoctaB u crpoeHne O€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnnmbie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (NepBUYHAS, BTOPUYHASl, TpPETHUYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHUMHYEcKue cBoiicTBa OenkoB. buonoruueckue
GbyHKIIMN OCIKOB.

depmeHThl — OuWojormyeckue Karamusatopbl. CrpoeHue QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHoctb. KodepmeHnTsl. BuTaMuHBIL.
OTanuus GepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.



VYraeroapl: MoHOcaxapuabl  (TJIOK0O3a, pubdo3a ©  Je30KCUpud03a),
aucaxapuipl - (caxaposa, JakTo3a) M - mojucaxapuibsl  (Kpaxmani, TJIMKOTEH,
1eJuTo103a). buonorundeckue GyHKIUU YTII€BOOB.

Jlumuaet:  Tpurmunepunabl, Qochomumnuapl, crepouabl. [ uapoduIIbHO-
ruapopoOHble cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
yIJEBO/IOB, OEJNKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HykJIenHOBBIX KuciaoT. Crpoenne u ¢pynkuun JIHK. Crpoenune n ¢pynkunun PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHMH.

[uronorus — Hayka o kierke. Knerounas teopust — npuMep B3aUMOAEHCTBUS
ueil 1 PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YYEeHHUSI KIETKH.

Knerka kak uenoctHas »xuBasg cucrteMa. OOmmMe MpU3HAKK KIIETOK:
3aMKHyTas HapykHas memOpana, monekyibl JIHK kak renernueckuil ammapar,
cUCTeMa CUHTe3a Oernka.

Tunbl KJIETOK: DJyKapuoTHYecKas W mpokapuoruyeckas. OcoOeHHOCTH
CTpPOEHUsI MPOKapHOTHYECKON KieTkH. KilerouHas creHka Oakrepuil. CTpoeHHe
YKapUOTUYECKOM KieTKu. (OCHOBHbIE OTJIMYUSA PACTUTENBbHOM, »XUBOTHOM U
IPUOHON KJIETKHU.

IToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [1na3zmarnueckast memOpana, €€ cBoicTBa U pyHkuu. LluTomnasma u eé
opraHousibl. OnHomemOpanHble opraHoubl kierku: OIIC, ammapart ['onbaxw,
au30coMbl. [lonyaBTOHOMHBIE OpPraHOWABl KJIETKH: MUTOXOHIPUH, TUIACTHUIBIL.
[Tpoucxoxnenne MUTOXOHApPWM W TiacTua. Bunmel tutactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKU. OYHKIIMY OPraHOUAO0B KJIETKU. BKimroueHusl.

Snpo — perynasTopHblil 1eHTp KieTku. CTpoeHue sjpa: sjaepHas o0o0JouKa,
KapuoIIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEIIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpersi: A. JleBenryk, P. I'yk, T. [lIBann, M. Illnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Hunarpammel:  «PacnpeneneHue XMMHUYECKUX JJIEMEHTOB B HEXKUBOU
npupoae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU IPUPOIEN.

Tabmuier u cxemsl: «llepuoamdeckass TabauIAa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIEKYJTbI BOMIBI», «brocunTes Oenkay, «CTpoeHue MOJIeKyJTbl Oemkay,
«Ctpoenue pepmentay, «Hyknennosbie kuciotel. JJHK», «CTpoeHune Mosaekybl
AT®», «CtpoeHne 3yKapuOTHUECKON KIETKN», «CTPOCHUE MKUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE MNPOKAPUOTUYECKOU KIETKWY,
«CTpoeHue sapa KIETKN», «YTIeBOAbDy, «JIunmuabn.



OO6GopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE MJid MPOBEACHHS
HAOJIOJICHUM, WM3MEPEHUM, SKCIEPUMEHTOB, MHUKpOIIpEnapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHble U NpaKkTHYecKue padoThl:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTalUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl UM KaTaia3bl)y.

JlaboparopHasi pabora No 2. «lM3ydeHue CTpPOEHHS KIETOK pacCTEHUH,
KUBOTHBIX W OaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpEnaparax M X
OIHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOmMeH BemiecTB, WK METa00IU3M. ACCUMWISIMS (TUIACTUYECKUM OOMEH) U
JUCCUMWIISIIIUSL  (HEPreTUYeCKU OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
MeTabonu3Ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPIMU B TMOHUMAHUU
MeTabonau3ma.

Tumnbel oOMeHa BemiecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Poib dhepMeHTOB
B OOMEHE BEIECTB U MPEBPAICHIUU YHEPTUH B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (oTocuHre3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTL (HOTOCHHTE3a. 3HaUeHHE (HOTOCUHTE3a IS KU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeasl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCuHTEe3. XEMOCUHTE3UpYIoIIue OakTepuu. 3HaUeHHEe XeMOCHHTEe3a s
KU3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PacuiernieHne BelleCcTB, BbIJCICHUE U
AKKyMYJIMpPOBAHHE DSHEPrUM B KJIETKE. OTambl 3SHEPreTUYEcKoro OoOMeEHa.
I'mukonu3. bpoxenue u ero Buabpl. KuciaopomHoe OKHCIEHUE, WM KIETOYHOE
JbIXaHHE. OkucnurenbHoe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPIeTUYCCKOro OOMEHa.

Peakinun wmaTpuuHoro cuHre3a. Il'eHermyeckas wuHpopmauus u JHK.
Peanuzanusi reHerudeckoil uH@opManmu B KJETKE. [ €HETHYeCKUid KOA U €ro
cBoiicTBa. Tpauckpumniusa — Matpuudsii cuaTe3 PHK. Tpancnsauus — OuocuHTe3
Oenka. Otambl TpaHchsanuu. KoawpoBanue aMuHOKUCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodarn. bone3snn pacreHuil, JXHBOTHBIX M 4YEJIOBEKAa, BBI3LIBACMEBIC
Bupycamu. Bupyc ummynonedumura yenoseka (BUY) — BozOyaurens CIIM/a.
OOparHast ~ TpaHCKpumuus, peBepraza W uHTerpaza. lIpodunakruxa
pacnpocTpaHEeHUs] BUPYCHBIX 3a00JIEBaHUIA.

JemoHcTpanuu:

[Toptperst: H. K. Konpsnos, /1. 1. UBanosckuii, K. A. Tumupsses.



Tabmunpl 1 cxembl: «Tunel mutanus», «Metabonuzmy», «MUTOXOHIPUSY,
«IHepreTudeckuii oOMen», «Xiopormiacty, «Dorocunte3», «Ctpoenue JJHK»,
«CtpoeHre U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTuuecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbINH nukia Bupyca CIIN/a,
0akrepuodaray, «Pemnukanusa JJHK».

O6GopynoBanue: Moaenu-antukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. PasMHOKeHNe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knerounsrii 1uki, win >KU3HEHHBIM LUK kieTku. MHTepdaza u MUTO3.
[Ipoueccnl, mporekatomue B uHTepdaze. Permnukamuss — peaxkius MaTPUUHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIututonHeI W TAIUIOMJOHBIM ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHJIBI.
[uTonornyeckue OCHOBBI PAa3MHOKEHUSI W  MHIUBUAYAIbHOIO  PAa3BUTHUSA
OpraHHU3MOB.

Henenue kinerku — muto3. Craauu muto3a. IIpouecchl, mpoucxoasiiue Ha
Pa3HBIX CTAJIUSIX MUTO3a. BHOJIOrMYeCKU CMBICT MUTO34.

[Iporpammupyemasi THOEIb KJIETKH — aroITo3.

®opMbI pa3MHOXKEHHsI OPraHU3MOB: Oecroyioe U nonoBoe. Bunpl 6ecmnonoro
Pa3sMHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAHHE OJHO- W MHOI'OKJIETOYHBIX,
CIopooOpa3oBaHKe, BETETATUBHOE pa3MHOkeHUE. MIcKyccTBEeHHOE KIOHHpPOBAaHUE
OpPraHu3MOB, €r0 3HAYEHUE JIJIs1 CEJICKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHSI OT OECTIOIO0TO.

Meiioz. Craguun wmeiio3a. IIpouecchl, MpoUCXOJdIME€ HA CTagusiX Meio3sa.
[ToBenenne xpomocom B Menose. KpoccunroBep. bHOTOrM4eckuid CMBICT H
3HAYEHHUE MEHo3a.

['amerorenes — mporiecc 00pa3oBaHUsA TOJNOBBIX KJIETOK Y IKHUBOTHBIX.
[TonoBbie kene3bl: CeMEHHUKU U SUYHUKU. OOpa3oBaHHWE W PA3BUTHUE TOJOBBIX
KJIETOK — TaMmeT (CrnepMaTo30u[l, SHMIeKJIeTKa) — CIepMaToreHe3 M OBOI'CHES3.
OcoOeHHOCTH CTPOCHUSI SAMIEKIETOK U crepMaTo30uaoB. OIIOg0TBOpPEHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuThHe (OHTOTreHe3). OMOpPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobsienue, ractpyisanus, opraHorenes3. IloctamOpuoHanbHOE pa3BuTHE. THIBI
NOCTAMOPUOHAILHOTO PAa3BUTHUS: TPSMOE, HempsAMoe (JIMYMHOYHOE). BrusiHue
Cpelbl Ha pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIE
YPOICTBA.

Poct u pasButue pacrenmii. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INM PAa3BUTHSI.

JdemoHcTpanuu:

Tabmuupl U cxembl: «DOpMbI Pa3MHOKEHHUS OPTraHU3MOBY», «JIBoitHOE
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXEHUE



pactenuity, «Jlenenue xkieTku Oaktepuily, «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpoMocoMbl», «Knerounsrii mukny, «Pemnmukanus JHK», «Mutosy,
«Meito3», «lIpsmoe u HenpsiMoe pa3BuTue», «l'aMmeTroreHe3 y MIEKONUTAIOIUX U
yenoBeka», «OCHOBHBIE CTaJIUA OHTOT€HE3a».

OG6opynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepmMaTo30uabl
MJICKOTTUTAIOUIETO», «SHeKIeTka MieKonuTanero», «KapuokuHes B KJeTKax
KOpelIKa JyKa», MarHuTHas MOJeJb-aliiukanusa «JleneHue KIEeTKu», MOJEb
JTHK, moznens MeTadazHoil XpOMOCOMBI.

JlabopaTopHble ¥ IpaKkTHYecKne padoThbl:

JlaboparopHasi pabora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHass pabora Ne 4. «/3yueHue CTpOEHHUS MOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpPOMpEnapaTax».

Tema 6. HacsieAcTBEHHOCTh 1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reseTuku. Mcropus pa3BuTus reHeTUKA. Poib IUTOIOrMA
¥ SMOpPHOJIOTHHM B CTAaHOBIICHWM TEHETUKUA. BKiIam pocCHCKUX W 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETHUKUW. MeToApl TeHETHKU (TUOPUI0IOTUYECKUH,
UTOT€HETUYECKUNA, MOJIEKYJISIpPHO-TeHeTUYecKHil). (OCHOBHbIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCOJb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACIICIOBAHUA IIPU3HAKOB, YCTAHOBIIEHHBIE . MeHaeneMm.
MonorubpuiHoe CKpeluBaHue. 3aKOH eIuHOo00pa3us THOpPUIOB TEPBOTO
nokosneHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH PAaCUICIUIEHUS MPHU3HAKOB.
['mnoresa uucrorsl ramer. 11oMHOE M HEMOJIHOE TIOMUHUPOBAHUE.

JluruOpuaHoe  CKpellMBaHWe. 3aKOH  HE3aBHUCHMOTO  HacCleIOBaHMS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JAUTHOPUIIHOTO  CKPEIIUBAHMS.
AHanuzupyouiee ckpenmBanre. Vcnoiab30BaHue aHAIM3UPYIOLIETO CKPELMBaHUS
JUTSI OTIpE/IeTICHU s TEHOTUITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLIETUICHHOMY HAacCJIeIOBaHHUIO TeHOB. HapyleHue cueruieHrs reHoB B pe3ysibTare
KPOCCUHI'OBEpA.

XpoMOCOMHas TEOPHs HACIEACTBEHHOCTH. | €HeTUYEeCKHUE KapThl.

I'enernka mosia. XpoMOCOMHOE ONpEAeNeHrne nojia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['oMoraMeTrHble W TreTeporaMmeTHele opraHu3mbl. HacnemoBanue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUbl ”3MEHYMBOCTHU: HEHACIECACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOJIU(PUKAIMOHHON U3MEHUMBOCTU. BapualiMoHHbIN psii M BapuallMOHHAsE KpUBasl.
Hopma peakunu npusHaka. KonnuecTBEHHbIE M Kaue€CTBEHHBIE NMPU3HAKU U HMX
HOopMa peaknuu. CBoMCTBa MOIU(DUKATTMOHHOW H3MEHIMBOCTH.

HacnencrBennasi, wid TeHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOMHAaTHBHAas
W3MEHYMBOCTh. Melo3 ¥ TMOJ0BOM TMpoIecC — OCHOBa KOMOWHATHBHOM



M3MEHYMBOCTU. MyTallMOHHAs U3MEHYUBOCTh. Kiaccudukaius MyTaiii: reHHbIE,
XPOMOCOMHBIE, TeHOMHbIE. YacToTa ¥ pu4YrHbl MyTaluii. MytareHHsie (hakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAAO0B B HacleACTBEHHON n3MmeHunBocty H. . BaBunoga.

Buesinepnas HacieICTBEHHOCTh U U3MEHUYUBOCTb.

I'enernka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl T€HETUKHU
YeJI0BEKa: FeHEAIOTMYCCKUM, OJTM3HEIIOBLIN, IIUTOrCHETHUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETHUECKHU . CoBpemeHHOE onpeieIeHue reHOTHIA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[II1P-amanu3a. HacneacTtBeHHnle 3a00jieBaHUS 4YEJIOBEKA: T'CHHBIC OOJIC3HHU,
00JIe3HU C HACJEICTBEHHOM MPEIpacroioKeHHOCTbIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckue u reHepaTuBHble MyTauuud. CTBONOBBIE KJIETKU. [IpuHUUIIBI
3I0pOBOT0 00pa3a KW3HH, TUATHOCTUKH, MPOPUIAKTUKH U JICUCHUS TCHETHYECKIX
Oosne3Hel. MeauKo-reHeTHYeCcKoe KOHCYJIbTUPOBAHME. 3HAUEHUE MEIUIIMHCKON
IEeHETHKH B MPEIOTBPAIICHUU U JICUEHUU TeHETUUECKUX 3a001eBaHU YelOBeKa.

JdeMoHcTpanuu:

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

Tabmuupt u  cxembl:  «MOHOrMOpHUJIHOE  CKpEUIMBAaHUE U €ro
UTOI€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHHS] M €ro UUTOreHeThYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  TameTry», «JlurubpugHoe  CKpelMBaHUE,
«lluTonornyeckue  OCHOBBI  JUTHOPUAHOTO  CKpelIMBaHus»,  «Mehos3y,
«B3auMopeicTBiEe aJUIENbHBIX TE€HOB», <« €HeTMYecKHe KapThl pPAaCcCTEHUH,
KUBOTHBIX U 4ellOBeKa», «l'eHeTuka moiyia», «3aKOHOMEPHOCTHU HAacCJeI0BaHUs,
CUEIUIEHHOTO0 ¢ TmonoMm», «KapuoTuIbl 4YeloBeKa U KUBOTHBIX», «Bubl
U3MEHYUBOCTHY», «MoaudukainmonHas W3MeHYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymi KpoBuy», «MyTarimoHHasi K3MEHUYHUBOCTH).

OO6opynoBanue: Mojaenu-anmIMKamuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Henonxnoe nomuHupoBanuey, «JurnbpunHoe ckpemmBaHue», «llepekpéct
XpPOMOCOM», MHKPOCKOI U MuUKporpenapatr «Jpozoduna» (HOpMma, MyTaluu
(bOpMBI KPBUTLEB U OKPACKH Teja), repOapuit «I opox moCceBHOM.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHast pabora Ne 5. «/3yueHue pe3yabTaToB MOHOTMOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y JPO30(HIIbI Ha TOTOBBIX MUKpPOIpEnapaTaxy.

JlaGopartopnas padora Ne 6. «M3ydeHne MoaudUKAIIMOHHOW W3MEHUUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsAJIa ¥ BAPHUALMOHHON KPUBOM».

JlaboparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(uiibl Ha TOTOBBIX
MUKPOIPENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME W aHAIU3 POJIOCIOBHBIX
YEIOBEKa.

Tema 7. Cesekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.



Cenexkuys Kak HayKa M IPOLECC. 3apOXKIAEHUE CEJIEKUUU U JOMECTUKALM.
Yuenne H. . BaBunoBa o0 1eHTpaX NPOUCXOXKIAEHUS W MHOroo0pas3us
KYJIBTYPHBIX pacTeHui. LIeHTpbl MPOUCXOXKIECHHUS AOMAIIHUX XUBOTHBIX. CopT,
II0pOJ1a, LITAMM.

CoBpeMeHHbIE METObI CelneKUnd. MaccoBblii 1 MHAUBUAYAJIbHBIA OTOOPHI B
CENIEKIMM pPACTEHUHM M KUBOTHBIX. OIllEHKAa SKCTepbepa. bIM3KOpOICTBEHHOE
cKkpeluBanue — WHOpuAMHr. Yucrtas nuHusA. CKpellMBaHUE YHCTHIX JIMHUH.
I'ereposuc, wnu ruOpunHas cwia. HepoacTBeHHOE CKpeuIMBaHUE — ayTOPHIMHT.
Otrnanénnas rtulOpuausauus U €€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIYYEHUE TIOJUIUIOUIOB. JIOCTMXKEHHUs CEelNEKLUU PACTEHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonmorusg Kak oOTpaciib NMPOM3BOACTBA. ['€HHAs WH)KEHEpHUs. JTarlbl
co3ganuss pexkomOunantHod JIHK wu Ttpancrennsix opranuzmoB. Kiierounas
nHxeHepus. Kietounble KyapTypbl. MUKPOKIOHAJIIBHOE Pa3MHOKEHUE PACTEHUN.
KiioHnpoBanue BBICOKONPOIYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okonoruueckue U dtudeckue  mpodrmeme. MO —  reHermuecku
MOJIU(PUIIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. W. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHoB.

Tabmumpl U cxembl: Kapta «lleHTphl MNPOUCXOXKIEHHS W MHOTr000pa3us
KYJIbTYPHBIX pacTeHHil», «I1opobl TOMaIIHUX KUBOTHBIX», «COpTa KyIbTYpHBIX
pacrenumity, «OtnanéHHas ruopuausanusy», «Padorsl akagemuka M. ®@. MiBanoBay,
«[lomumnongus», «OObEeKThl OHOTEXHOMOTUW», «KileTouHble KyIbTYpHl U
KJIOHHpOBaHue», «KOHCTpynpoBaHue 1 MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBanue: MyJIsIKH TIOA0B U KOPHEIIOOB JUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX03IHCTBEHHBIC PACTCHUSY.

JlabopaTopHble U IpaKkTHYecKre padoThbl:

Okckypcuss «OCHOBHBIE METOAbl W JOCTHKECHUSA CEIEKIIMU PACTCHUW W
KUBOTHBIX (Ha CEJNEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEIILHBIM  y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpaTOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoIIOLIMOHHASI OHOJIOT U5,

[IpennochUikn BO3HMKHOBEHHUSI JBOJIOIMOHHOW TEOPUM. BOJIIOLIMOHHAS
Teopuss U €€ MecTo B Ouosiorud. BriusHue 3BONIOIMOHHONW TEOPUH HA Pa3BUTHE
OHMOJIOTHH U JPYTUX HAYK.



CBuzerenbcTBa 3BomoIMU. [lasieoHTOIOrMYECKHE: TOCIIEN0BATEIBHOCTD
NOSIBJICHUSI BUJOB B MaJE€OHTOJIOTMYECKON JIETONHUCH, TEPEXOJHbIE (OPMBI.
buoreorpaduueckue: cxoacTBO U paznuure payH U Gop MaTEPUKOB U OCTPOBOB.

OMOpHUONOrMYecKHe: CXOJACTBa M pa3iuuus 5SMOPHOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIEC, AHAJIOTUYHbIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX META0ONMYECKUX NyTeH y BCexX
OpraHU3MOB.

OpomoonmonHas Teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHHSA
JapBUHU3MA. J[BWOKYIIME CHUJIBI HBOJIOIMHU BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAST W3MEHYHUBOCTD,
O0opr0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

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

MukposBomonus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIOLUY.

JBrxymue cuibl ((hakTOphl) SBOIIONMUA BUIOB B mpupojae. MyTallmOHHBIN
npoIecc W KOMOWHATHMBHAS W3MEHYHMBOCTH. [lOmMymnsIMOHHBIE BONHBI M JpEid
redoB. M3omauust u Murparusi.

EcrectBennsiit oTOOp — HampaBiswonui (aktop sBoaOIUMUA. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BoMoUUU. [Ipumepsl
IPUCTIOCOOJIEHN Y OpraHu3MoB. ApoMop(03bl U UIMO0AIANTALIMH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (DOpMBI
BUI000pa30BaHus: reorpadudeckoe, IKOJIOTHIECKOE.

MakposBomoonus. DPopMbl  IBONIOLUU:  (pUIETUYECKAsA, JIUBEPreHTHas,
KOHBEpIeHTHasl, nmapasienbHas. HeoOpaTuMoCTh 3BOTIOIUY.

[IporucxoxJIeHHE OT HECHEeNHaIu3UpPOBAaHHBIX MpeakoB. [Iporpeccupyromast
crienuanu3anys. AJanTUBHAS paiHallus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnuei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkenb, ®. Mromep, A. H. CeBep1ios.

Tabnuier u cxemsl: «Pa3BuTHE OpraHUYEcKOro MUpa Ha 3emiiey, «3apoabITn

MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI  3a
cylecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroodpasue cCOpTOB pacTEHU»,
«MHoroo6pasue  TOpOA  KUBOTHBIXY, «[Tomystuuny, «MyrtauuoHnHas

U3MEHUYHUBOCTHY», «ApoMopdo3s», «Mamoamantammu», «OOmmas aereHepanus»,
«/IBmwxymue cunbl 3Bomonuuy, «Kapra-cxema wapuipyra mnyremectBus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucrnocoO0IeHHOCTh OpPraHU3MOBY,
«["eorpadmueckoe BUm000pa3zoBaHuey, « IKOIOTHUECKOE BUI000PA30BAHKE.
OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHBIMU THUIIAMU OKPACKH,
HAOOp IJIOOB M CeMsAH, KoyeKuus «lIpumepbl 3alIMTHBIX MPUCIOCOONEHUN Yy



YKUBOTHBIX», MOjielb «OCHOBHBIE HAIpaBICHUS SBOJIOIUNY», O0BEMHAS MOJEIb
«CTpoeHue TOJIOBHOI'O MO3Ta MO3BOHOYHBIX ).

buoreorpadguueckass kapra wmupa, KouieKuus «DPOopMbl COXPAHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», wmojens anmmkanus «llepekpéct
XpOMOCOM», BJaxHble Tmpenapathl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYHIKWA», MUKpornpenapaT «/pozoduna» (Hopma, myrauud GOpmMbl KpbUIBEB U
OKpacKH TEIa).

JlaGopaTopHble U paKkTH4ecKne padoThbl:

Jlabopatopnasi pabora Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHYECKOMY
KPUTEPHUIO».

JlaGopartopnas pabora Ne 2. «Onucanue nmpucnocoO0ICHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMJie.

JloHay4dHbIE TPENCTABICHUA O 3apOKICHUM KW3HU. HayuHble rumoressl
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: aOuoreHe3 W MaHCTEpMHs. XUMHUYECKas
ABOMIONMS. AOMOTr€HHBIA CHUHTE3 OpPraHMYECKUX BEIECTB M3 HEOPraHUYECKHX.
DKCNEPUMEHTATBLHOE MOATBEPKICHUE XUMUYECKOHN 3BOMtoIMU. HavanbHbie ATamnbl
ouonornueckor sBosroruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HMX SBOJIOLUS.
®opMHUpOBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam U nepuopaM. Karapxein. Apxeickas u
nporepo3oiickass dpbl. Ilanmeo3oiickas 3pa u €€ mNepuonbl: KEMOPUUCKUH,
OpPJIOBUKCKHH, CUITYPUUCKUN, TIEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHU.

Me3so301cKas 3pa U €€ NepUObl: TPUACOBBIN, IOPCKUM, METOBOM.

KaiiHo30iickass »pa W €€ mnepuoabl: MNaJICOr€HOBBIM, HEOrCHOBBIM,
AHTPOITOr€HOBBIM.

XapakTepucTUKa KJIMMaTa W IeoJoruyeckux mporeccoB. OCHOBHBIE ITallbl
SBOJIONMM PACTUTEIBLHOIO M JKMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUil u
KUBOTHBIX. [losiBIIeHUE, paclBET U BEIMUPAHUE IPYIII JKUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro MHUpa Kak OTpakeHHe »3Boiouud. (OCHOBHbBIE
CHUCTEMATHUYECKUE IPYIIbl OPTAaHU3MOB.

DBOJIIOLMS YETIOBEKA. AHTPOIIOJIOrUs KaKk Hayka. Pa3Burue npencraBieHui o
NPOUCXOXKIACHUN YeJIOBeKa. MeTtonbl H3ydeHHs aHTpornoreHe3a. (Cxonctsa u
pa3yInuus 4eI0BeKa U )KUBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHHUE YETTOBEKA.

JIBroxyime CHUJIbI (paxTopsr) AHTPOIOT€HE3A. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbIH 00pa3  KHU3HH,
U3TOTOBJIEHUE OPYJUN TPYA, MBILIJICHUE, PEYb.

OCHOBHBIE CTAIMM W BETBH 3BOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensli, YenoBek mnpaAmoxomamui, YermoBek HeaHIepTanbCKuM, YenoBek
pasymHbIii. Haxojku HCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00JaCTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPY/IHUS.



UYenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOIEOUHAS
(eBpasmiickasi),  Herpo-aBCTpajoujHass  (9KBaTOpuajbHas),  MOHTOJIOWIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCIOCOOJEHHOCTH  MpEeACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHUSM CYHIECTBOBAHUWA. EIMHCTBO YEIIOBEYECKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

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

Tabmuupl u cxeMbl: «BosumkHoBenne CoJIHEYHOM cUCTEeMBI», «Pa3BurHe
opraHuyeckoro mupa», «PacturenpHas KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckast Kierka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AaHATOMHUYECKHX YEPT CTPOCHHUS YEIIOBEKAa W UYEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MecCTa TNAJICOHTOJOTMYECKMX  HAXOJOK  IPEIAKOB
COBPEMEHHOI'0 4eNIOBEKay», «/lpeBHeimme mroam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKne pace».

O6opynoBanue:  mymsixu — «l[IpoucxoxaeHue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHJepTalblla, KPOMAaHbOHIIA), CJCNKU WU
U300pa)KE€HUsT KaMEHHBIX OpYAUl NEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyomma, ckpebia), TreoXpOHOJOTrHYecKas TaOnuIa, KOJUICKIUs «DopMbl
COXPAHHOCTU UCKOMAEMBbIX )KUBOTHBIX U PACTCHUI».

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

[IpakTuueckast padora Ne 1. «3yueHue MCKOMAaeMbIX OCTAaTKOB PAaCTEHUH U
KUBOTHBIX B KOJUIEKIIMSIX.

OKcKypeHsl «IBONIOLUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIM WU KpaeBeIUECKUN My3ei).

Tema 3. OpranusMbl M OKpPY:KaKIIAs CpPeaa.

DKOJIOTHUS KaK HayKa. 3aJaudl U pa3fesbl SKOJIOTUU. MeToIbl 3KOJIOrMYeCKHUX
UCCIIEN0BAaHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsI OpPraHU3MOB: BOJIHAs, HAa3€MHO-BO3JYIIIHAs, MMOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckne (aktopel. Kiaccudukamus skomorudeckux (GaKkTOpOB:
abuoTnyeckue, OHOTUYECKHME U AaHTPOINOreHHbIe. JIeHCTBHE HSKOJOrMYECKUX
(aKkTOpOB Ha OPraHU3MBbI.

AOGuotnueckne (GakTopbl: CBET, TEMIEpaTypa, BIAKHOCTh. DOTONEepruoan3m.
[Ipucniocobnenust OpraHU3MOB K  JCHCTBUIO  aOMOTHYECKHX  (PaKTOPOB.
buonornueckue puTMsl.

buornueckue (bakTOopHI. Bunnr OMOTHUYECKUX B3aUMOIEVCTBHUN:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOK03 u ero ¢opmsl. [lapasutusm, koomneparus,
MyTyaau3M, KOMMEHCaJu3M (KBapTHPAHCTBO, HaXJIEOHHYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HaueHUE OWOTHYECKMX B3aUMOJCHCTBHM JJisl CYIIIECTBOBAHMS
OpPraHU3MOB B NMPUPOJIHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTEPUCTUKK nonyisuud. OCHOBHBIE IOKa3aTeNnu
HOMYJISLUU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTb, IPHUPOCT,
murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJsius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabnuupl 1 cxembl: kapra «lIpupoansie 30Hbl 3emuny, «Cpeabl 0OUTaHMS
opranusMoBy», «®Poronepuonuzm», «llomynsiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTH TOMYJISATIMN HHPY30pUH-TY(hernbkuy, «[Iumessie memm.

JlabopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PacTEeHUN U3
Pa3HBIX MECT OOUTAHUSI.

JlaboparopHas paborta Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCay.

[IpakTuueckas padora Ne 2. «[loncyéT mIOTHOCTH NOMYNSIUN Pa3HbIX BUIOB
pPaCTEHHI.

Tema 4. Coo011ecTBa 1 YKOJOrHYeCKHE CHCTEMBI.

Coo0miecTtBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBa,
NpOCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunpbl-gomunantsl. CBsizu B
ouoneHose.

DKkoyioruyeckre cucrtembl (3kocucTembl). lloHsiTue 00 »dKocucTeME H
ouoreonieHo3e. @DYHKIIMOHAIbHBIE KOMIIOHEHTbI HKOCUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BElIeCTB U MOTOK SHEPTHUH B HKOCUCTEME.
Tpoduueckne (muIeBble) YpPOBHU OKOCUCTEMBI. [luimeBbie Iemu W CETH.
OCHOBHBIE TIOKAa3aTeIM SKOCHUCTEMBI: Ouomacca, NPOAYKIUSA. IKOJIOTMYECKHE
OUPAMUIBL:  TPOAYKUWH, YHCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHCTEM:
YCTOHYMBOCTH, CAaMOperyisnus, pasButue. Cykueccus.

[IpupoaHble IKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOI'O
WIH [IMPOKOJIMCTBEHHOIO JIECa.

AHTpOTIOr€HHBbIE  DKOCHUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonorudeckoe u Xo3sHCTBEHHOE 3HAUCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasHoobpaszue kak QakTop ycroiunBocTH 3kKocucteM. CoxpaHeHUe
OMOJIOrMYEeCKOro pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiipl, cocTaB U CTPYKTypa
ouoceprr. JKuoe BemectBo u ero Qynkiuu. OcoOeHHOCTH Onocdepbl Kak
[JI00AJIBHOM 3KOCHCTEMBI. J[MHaMHuYecKoe paBHOBECME W oOpaTHas CBS3b B
o6uocdepe.

KpyroBopoTsl BeliecTB 1 OMOreoXMMHUECKUE IIUKIIbI 3JIEMEHTOB (yriepoja,
azota). 30HaNbHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoreuecTBO B Onochepe 3emin. AHTpOIIOTeHHBIC 3MEHEHHS B Onocdepe.
['mo6anbHbIE 3KOTOTHYECKUE TPOOIIEMBL.



CocyiiecTBoBaHuE MIPUPOBI u YEeJI0BEUYECTRA. CoxpaHnenue
O6uopa3zHooOpa3usi Kak OCHOBa ycToiunBocTH Ouocdepbl. OCHOBa pallOHATBHOTO
yOpaBJ€HUsS MNPUPOAHBIMU pPECypcaMud M UX UCIHONb30BaHue. JlocTmkeHus
OHMOJIOTHH U OXpaHa MPUPOIBI.

JdeMoHCcTpanuu:

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

Tabnuier u cxemsl: «llumieBsie 11enu», «bHUOIEHO3: COCTAaB U CTPYKTypay,
«IIpupongueie cooOmiectBay, «llenmu nutaHus», «IKOJOrMUECKas NUpPaAMUJIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOrO Jiecay, «IKOcUCTeEMa
XBOMHOro Jjeca», «buoneHos Bogoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JCUCTBHUS HA Ipupoay», «Baxuenmme UCTOYHUKHU
3arpsA3HEHUs BO3/1yXa M TPYHTOBBIX BOA», «llouBa — BakHeEWIIass COCTABIISIONIAS
ouocheprr», «Daktopsl Aerpaganuu nousy, «IlapHukoBeiil 3¢dexT», «DaKTopshl
paIMoaKTUBHOTO 3arps3HeHust Ouocdepnl», «OOmas cTpykrypa Ouochepsi»,
«PacnpocTpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yrinepozaa B Ouocdepe», «Kpyropopor azoTa B mpupoze».

OOGopynoBaHue: Mojenb-amminkanus «TUnuuHble OMOIIEHO3bI», TepOapuii
«PacturenbHbie coobiiecTBay, koiiekuuu «buoienosy, «Bpeaurenn BaxKHEUIUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJJIEKIIMM pACTEHUH U
YKABOTHBIX, MPUHAJICKAIIME K PAa3HBIM 3KOJIOTMYECKUM TPYyIIaM OJHOI'O BHJA,
Kpacnas xnura Poccuiickoit ®enepannu, u300paxeHUs: OXpaHSEMbIX BHJIOB
PaCTEHHI U JKUBOTHBIX.

IINTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHMA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBILIETO
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycraHaBiauBarTCsd TpeOOBaHUS K peE3yJbTaTam
OCBOCHHUS  OOyYaloIMMHUCA TIporpaMM cpeaHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TNpenmera «buoaorus»
BBIJICIICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHHE OOYYaIOMIUMHCS POCCHMCKOMN
rPpaKIaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH
U CaMOONPENCIICHUIO, HaJuyue MOTHBAIIMM K OOydYeHHMIO OHOJIOTHH,
I[eJICHAINIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH HAa OCHOBE
KIIFOYCBBIX IICHHOCTEH W HMCTOPUYSCKUX TPAJAUIUH Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJICTBOBAThCSI B CBOEH
JESATeTbHOCTU I1I€HHOCTHO-CMBICIOBBIMUA  YCTAHOBKAMHU, MPHUCYIIUMHU CHUCTEME



OMOJIOrMYECKOr0  00pa30oBaHMs, HAJIUYME OSKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3yJIbTaThl OCBOEHUs mpenmera «buonorus» mocturarorcs B
€AUMHCTBE Y4YEOHOM M BOCIHUTATEIBHON JIEATEIBHOCTU B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUUCKUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMUA B OOIIECTBE MpaBWIaMU M HOpMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpAa3BUTHUSA, pPA3BUTHUA BHYTPECHHEHM TMO3UMLIHMM JIMYHOCTH, MATPUOTU3MA,
YBAKEHUS K 3aKOHY M MPABOMOPSAKY, YEJTOBEKY TPYAa U CTapIIEeMy IMOKOJECHUIO,
B3aMMHOT'0 YBa)X€HUs, OEpPEHKHOT0 OTHOIICHHUS K KYJIbTYPHOMY HACIEAUIO H
TpaAULHAsIM MHOTOHAIMOHAJIBHOrO Hapoja Poccuiickon denepanuu, MpUpoae U
OKpYXaroLIeH cpee.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUSA YyueOHOro mpenmera «buomorus»
JOJIKHBI OTPaXKaTh TOTOBHOCTh M CLIOCOOHOCTH O0YUYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WUIMEH JHWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpWEHTAIlU{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACHIMPEHHUE MKU3HEHHOTO
OMbITa W ONbITA AEATEIBHOCTH B MPOLIECCE pean3alii OCHOBHBIX HAaIIPaBICHUI
BOCIIUTATEIbHOU AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT' O WJIEHA POCCUICKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, yBa)KCHHE
3aKOHA W IPaBOMNOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITEIbHOCTH TIPU CO3IaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4E€OHBIX W TMO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHHE YUYUTHIBATh B CBOHMX JEHCTBUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HbIMU YOECXKICHUSIMU, KYyJIbTYPHBIMU LIEHHOCTAMU U
COLMAJIBHBIM TTOJ0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIHLHOTO
OTHOILIEHHS K MHEHUIO OIIMOHEHTOB NpPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOT0 COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESATENBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTH POCCHICKOM rPpaXKJaHCKOU WJIEHTUYHOCTH,
NaTpUOTH3MA, YBAXXEHUSI K CBOEMY HapoOay, YYBCTBA OTBETCTBEHHOCTH IIE€pE]



Ponunol, ropmoctm 3a cBOM Kpal, CBOWO PoauHy, CBOW S3BIK U KYJIBTYpY,
IPOILIOE U HACTOSII€e MHOIOHALIMOHATILHOT O Hapoza Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEIHUIO U MaMSITHUKAM MPUPOABL,
JTOCTHXEeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CHIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCHUICKHX YYEHBIX B CTAHOBJIEHHE H
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIEeCTBa;

ueiiHas yOeXIE€HHOCTb, TOTOBHOCTh K CIIy’KEHHIO W 3ammure OtedecTsa,
OTBETCTBEHHOCTh 3a €r0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEW POCCUMCKOrO HAPO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO ITOBEACHHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JINYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYUBOr0O OyayIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTEISAM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS UEHHOCTEM CEMEWHOM JKWU3HU B COOTBETCTBUM C
TpaguuusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY/IA, OOIIECTBEHHBIX OTHOILICHUI;

NOHUMAaHHE SMOLIMOHAIIBHOT O BO3/ICMCTBHUS JKUBOU NPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HbIX BHJIAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBISATh KAYECTBA TBOPUECKOU JIMUYHOCTH;

5) ¢usuuyeckoro BocnuraHusi, GOopMHPOBAHMSA KYJIbTYPbI 310POBbS U
3MOIMOHAJIBLHOI0 0J1ar0MOTyYHsi:

NOHMMAaHUE W peanu3alus 370pOBOr0 U 0Oe30macHoro obpasza KU3HH
(3mopoBoe  mUTaHWE, COOJIOJICHUE TUTMEHUYECKUX TMpaBWJI MU HOPM,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTAbIXa, peryjspHas ¢usndeckas
AKTUBHOCTb), OEpPEkKHOr0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIECHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHUMAHHE I[EHHOCTU TMPAaBUJI HHJIUBUAYAJIBHOTO W  KOJJIEKTUBHOI'O
0e30MacHOro MOBEJIEHUS B CUTYALUX, YIPOKAIOIIUX 3/JOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCJEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHS
AJIKOr0Jisl, HAPKOTUKOB, KYPEHUS );

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE LIEHHOCTH MacTepCTBa, TPY10II00UE;

TOTOBHOCTh K AKTUBHOW JESITEIbHOCTH TEXHOJOTMYECKOW M COLMAIBHOM
HaNpaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, IJIAHUPOBATh U CAMOCTOSTEIBHO
BBITIOJIHATH TaKyIO JAESTEIbHOCTD;



UHTEpPEC K pa3iuuHbIM cdepam mpodeccroHaTIbHON JeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymield mnpodeccu U peanr30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHHI0O M CaMOOOpPAa30BaHHIO HAa
MPOTS)KEHUU BCEUN KU3HU,

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS HKOJIOTUYECKON KyJIbTYphl: MPUOOPETEHUE OMbITA
IUIAHUPOBAHUS TOCTYNKOB W OLUEHKM WX BO3MOXHBIX TOCIEACTBUN IS
OKPY’KAIOIIEH CPEBI;

OCO3HAHUE TJI00AIBHOTO XapakTepa HKOJIOTHYECKUX MPOOIeM U MyTel HxX
pernieHus;

CIIOCOOHOCTh HMCIOJI30BaTh MpPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUHU
3HAHWSIT W YMEHUS TPU PEIICHHH TpoO0JieM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJONOIb30BAHUEM  (COONIOJICHHE  TpaBWJl  TOBEACHUA B IPUPOJIE,
HAIIPaBJICHHBIX Ha COXPAHEHHWE PABHOBECHUSI B DJKOCHUCTEMaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHochephl);

AKTUBHOE HENPUSATHE JICMCTBUW, IPUHOCAIIMX BpEd  OKPYKAKOIIEH
OPUPOJHON Cpelie, YMEHHE NPOTrHO3UPOBATH HEOIArONpPUSITHBIE IKOJOTUYECKHUE
MOCJICICTBUS NMPEANPUHUMAEMBIX JICUCTBUHN U TIpEAOTBpaIaTh UX;

HAJIUYME Pa3BUTOI0 SKOJOTHUECKOIO MBIIUICHUS, 3KOJIOTHYECKOU KYIbTYPBbI,
OTbITa NEeSTeTbHOCTH AKOJIOTMYECKOMN HaIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATBCA MMHU B ITO3HABATEIbHOM, KOMMYHHKAaTUBHOW M COLMAJIBHOMU
MPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKOUN JMEATEIbHOCTU YKOJIOTHUECKON
HAIIPaBJIEHHOCTHY;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLUIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYIETYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KYJIBTYpPhl KakK CpEICTBA
B3aUMOJICHCTBUS MEXY JIIOAbMU U MMO3HAHUS MUPA;

NOHMMaHUe crneuu@uKkd OHOJIOTrMM KakK HayKd, OCO3HaHUs €€ poju B
dbopMHUpPOBAaHNY PAlMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
NIPEICTABIICHUS 00 OKPYKAIOIIEM MHpE KaK O €AMHCTBE MPUPOJBI, YETOBEKA U
o0lllecTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHUU MpolIeM
COXpaHEHUS IPUPOJHOIO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JII COBPEMEHHOW ITUBUIIU3AIINMU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEJUIIMHBI, CO3/IJaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CINOCOOHBIX  pEllaTh PECypcHble  MpoOJEeMbl  pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTeH BBIXOJAa U3 II100aTBHBIX IKOJIOTHUECKUX MPOOIeM U



oOecrieyeHusT Mmepexola K  YCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPUPOJIHBIX PECYpcoB M (POPMUPOBAHMIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCThL B TIOJYUYCHHH OWOJOTHYECKUX 3HAHUH B IIENIIX
MOBBIIICHUS OOIIEH KYJIBbTYpPhl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHOW TPaMOTHOCTH OOydJaroniuxcs, GopMupyeMoi
IPYU U3y4YE€HUU OUOJIOTHH,

MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIOJIb30BaTh TOJNydaeMmble 3HAHWA /JIs aHajiu3a u
OOBSICHEHHMSI SIBIICHUI OKPY)KAIOIIET0 MUpPAa M MPOUCXOMSIINUX B HEM W3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKIIOUECHHUS HAa OCHOBE HAay4yHBIX (DaKTOB U
UMEIOIIUXCS JAaHHBIX C TIEITBI0 TIOTYYCHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIIONB30BaTh OWONOTMYECKUE 3HAHMS IS
petieHus mpobieM B peabHbIX )KU3HEHHBIX CUTYaIIUsAX;

OCO3HAHHME IIEHHOCTH HAYYHOM IeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
IPOSKTHYIO M HCCIIEA0BATENIbCKYIO ACSITEIPHOCTh HHIUBUAIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oBaHUIO U
camMo00pa30BaHUIO, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HaHWK 1O OWoOIOTHH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMmeTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HAuYMMble JJs1 (OPMUPOBAHUS MHUPOBO33PEHHUS O00YyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYYHbIE MOHITHUS, OTpaKarolIrue
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEUU(UKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEpPIus, SBJICHHE, IPOLECC,
CUCTEMA, Hay4yHbIN ()aKT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
UCCIIE[IOBAHNUE,  HAOJIIOJIEHUE, U3MEpPEHHE, OKCIEPUMEHT U JPYrux),
yHHUBEpcalbHble yueOHble JeicTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHbIE,

pEryJISITUBHBIE), obecrnieunBaromue dbopmupoBanue (GyHKIIMOHATBHOU
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUHMH OOYy4YarolMXCsA, CIOCOOHOCTH
o0yyaromuxcs UCTIOJIb30BaTh OCBOCHHBIE MEXTUCIUITMHAPHBIE,

MHPOBO33PCHYCCKHE 3HAHWS W  yHUBEpPCaJbHBbIC Yy4eOHbIC JCHCTBHSI B
NIO3HABATEIBHOM U COLIMATIbHOM ITPAKTHUKE.

MeranpeaMeTHbie pe3yJbTaTbl OCBOCHHS IPOTrpaMMbl CpPEIHEro OOIIero
00pa3oBaHUs TOHKHBI OTPAXKaTh:

OBJaagenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMO3HABATEJIbHBIMHU
AeCTBUSMM:

1) 6a3oBble JIOTHYECKHUE IEHUCTBUS:



CaMOCTOATENBHO  (QOPMYNHMpPOBAaTH W AKTyaJlIM3UpOBaThb  MpoOJiEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHWU 3HAHUUA TPHUEMBI JIOTMYECKOTO MBIIIICHUS
(aHanmu3a, CUHTE3a, CPAaBHEHUs, KiIacCUpUKAIIK, 0000IEHNS), PACKPBIBATH CMBICT
OMOJIOrMYECKUX TOHATUN (BBIACISATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3H C IPYTUMU MTOHATUSAMH);

OTpEAeNITh LETU JeATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JNOCTUKEHHUS, COOTHOCUTD PE3YJIBTATHI AESITEIIBHOCTU C IOCTABICHHBIMHU LIENSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OOBSICHEHUS (DAKTOB U SIBJICHUI
KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKHE pPaCCYXKIeHUs (UHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUSI B PacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIFOUCHUS;

NPUMEHSTh CXEMHO-MO/IeNIbHbIE cpeacTtsa I MpeICTaBIECHUs
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHUN B M3y4ae€MBIX OMOIOTHYECKUX OOBEKTaX, a
TaKkke  MPOTUBOPEUYMIl  pa3sHOr0  pojAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAITMOHHBIX UCTOYHUKAX

pa3pabaThiBaTh IJIaH PEIICHHUs] MPOOJeMbl C y4E€TOM aHajlu3a MMEIOLIUXCS
MaTepHAIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JIEATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUM IESATEIbHOCTH;

KOOPJMHUPOBATh M  BBIMNOJHATH pabOTy B  YCJIOBHUSIX  PEAJBHOTO,
BUPTYaJTbHOTO ¥ KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATH KPEATUBHOE MBIIIJIEHUE MPU PEIIEHUHN KU3HEHHBIX MPOOIIEM.

2) 6a3oBble MccIeN0BaTEIbLCKHE T1eCTBUS:

BJIA/ICTh HABBIKAMH Y4e€OHO-HUCCIEA0BATENbCKON M TPOCKTHON JIEATENbHOCTH,
HaBbIKAMHU  pa3pelieHus MpodJieM, CHOCOOHOCThIO M TOTOBHOCTBHIO K
CaMOCTOSITEIILHOMY ITOMCKY METO/I0B PEUIEHUS] TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJ/IOB MO3HAHUS;

UCIIOJIb30BAaTh PAa3JIMYHbIE BUJbI JIEATEIBHOCTH 10 MOJYYEHUI0 HOBOIO
3HAHMSI, €r0 WHTEPIpETalNH, MPEeoOpa3oBaHUI0 M TPUMEHEHUIO B YUeOHBIX
CUTYyaIUsX, B TOM YHUCJIE MPU CO3JaHUU YUCOHBIX U COIIUATBHBIX MPOEKTOB;

(dbopMUpOBaATh HAYUHBIN TUI MBILUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KITFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTh MW (PopMynHpoBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOM
JEATENBHOCTH W KU3HCHHBIX CUTYaIUsX;

BBISIBJISITh [IPUYMHHO-CJICJCTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ pelleHus, HaXOAWTh apryMEHThI [JIs JI0Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;



aHAIM3UPOBATh TIOJYYEHHbIE B XOJE€ PEIICHUA 3aJayd PE3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

OCYULIECTBJISTh LIEJICHANPABICHHBIA MOUCK NEPEHOCa CPEACTB M CHOCOOOB
NeICTBUS B MPOPECCUOHAIIBHYIO CPENY;

yMETh IMEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M NPAKTUYECKYIO OO0JacTu
KU3HEJEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBbIE WJIEH, MpEAJaraTb OPUTMHAJIbHBIE MOAXOMAbl M pELICHNS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AJIbTEPHATUBHBIE PELLICHUS.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(pOpMaIUu (TEKCTE y4eOHOro
nocoOus, Hay4yHO-TIONMYJAPHOM JUTEpaType, OHOJIOTMYECKUX CJIOBApSAX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHAIM3UpPOBATh
UH(POPMAIUIO PA3TUYHBIX BUAOB U (POPM MpeCTaBICHUS, KPUTHUECKU OLEHUBAThH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

(opMyIupOBaTh 3alPOCHl U MPUMEHATh PA3JIMYHBIE METOMBI IPU MOUCKE U
otOope Omomornyeckor MHGOpMAINN, HEOOXOAMMOM ISl BBHITTOJIHEHHS Y4EOHBIX
3a1ad4;

OpUOOpeTaTh OMNBIT MCIOIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBATH KYJbTYpPY aKTUBHOI'O UCIOIb30BAHUS PA3IUUHBIX
IOMCKOBBIX CHUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAIbHYIO  (OpPMY  IpeICTaBIICHUS
Oounonornyeckor uHpopmaiuu (cxembl, rpaduku, AUarpaMmsbl, TaOIUIbI, PUCYHKH
¥ Ipyroe);

UCTOJb30BaTh HAay4YHBIH $3bIK B KadecTBE CpeACTBa IpH pabore ¢
OMoJOornyeckod HMHQpOpMalMel: MPUMEHATh XHUMHYECKHe, (usnyeckue u
MaTEeMaTUYECKUE 3HAKM U CUMBOJIBL, (HOpMysbl, abOpeBHATYpY, HOMEHKIATYpY,
UCMOJIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPE/CTBA
HarJIsIIHOCTH;

BJQJ€Th  HABBIKAMM  pACIO3HABAaHUS M 3allUThl  WHGOpMAINH,
MH(POpPMALMOHHOHN 0€3011aCHOCTH JIMYHOCTH.

OgJiaieHHe YHHBEPCAJbHBIMUA KOMMYHUKATHBHBIMY /1ICHCTBHSIMM:

1) oOmenue:

OCYUIECTBJISITh KOMMYHUKAIIMH BO BCeX c(epax KU3HU, aKTUBHO y4aCTBOBAThH
B JIMAJOre WIM JUCKYCCUU IO CYHIECTBY OOCYyKIaeMoW TeMbl (YMEHME 3aJaBaTh
BONPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTENIHO BBINOJIHEHHUS IpearaeMoil
3a/1a4y, YYUTBIBATh MHTEPECHl U COrJACOBAHHOCTH MO3HMIMI JIPYTrUX YYaCTHUKOB
JManora Wi JUCKYCCUN);



pacno3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIECHUS, IOHUMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTU MEPETOBOPHI;

BJAJETh PA3JIMYHBIMU CIIOCOOaMM OOUIEHUS U B3aUMOJEHUCTBHS, MOHUMATh
HAMEPEHUs IPYTuX JOJEH, MPOSIBIATh YBAKUTEIbHOE OTHOUIEHUE K COOECETHUKY
U B KOPpEKTHOU (popme hopMyIupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasI 1eATeJIbHOCTh:

IIOHMMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMWBUAYAJIbHOU
paboThI IPH pELIEHUN OUOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBBIX (HOPM B3aUMOJCHCTBHS MPHU PEUICHUH YIeOHOM 3a/1a4H;

BBIOMpATh TEMATUKYy M METOJIbl COBMECTHBIX JEUCTBHA C y4€TOM OOIIUX
VUHTEPECOB U BO3MOKHOCTEN Ka)0I'0 YJICHA KOJUICKTUBA,

IPUHUMATh  [EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHHU30BBIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ MOCTHXKEHUIO: COCTABIATH IUIAH JCHUCTBUU,
pacupenensTh poiu ¢ Y4ETOM MHEHUHM Y4YaCTHHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
o0l pe3yabTar 1o pa3paboTaHHBIM KPUTEPUSIM;

npe/iaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEU C TMO3UIUU HOBU3HBI,
OPUT'MHAJIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TIO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYaLHSIX, IPOSABIIATh TBOPUECTBO U BOOOPaKEHUE, ObITh NHULIUATUBHBIM.

OBiaieHHe YHMBEPCAJTbHBIMH PEryJaTHBHBIMU ACHCTBUAMM:

1) camoopranusanus:

UCTOJIb30BaTh OHOJOTMYECKHE 3HAHUS i1 BBIABICHUS MpoOJeM M HX
pELIeHMs B )KM3HEHHBIX U YYEOHBIX CUTYalUsX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUN LIEJEBbIE U CMBICIOBBIE
YCTAHOBKHU B CBOMX JEMCTBHAX M IOCTYIIKax II0 OTHOLIEHUIO K YKUBOW IPUPOLIE,
CBOEMY 3JI0POBBIO U 3I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IO3HABATEIBHYIO JIESITENBHOCTD, BBISBIATH
npo0OsieMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a7a4d B 00pa30BaTENbHON
NEATEIHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO  COCTABJIITH IUIAH PELICHHA NpoOJeMbl €  YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MIPEANIOUTECHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEOUYTECHHUIA;

JieNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;



CocOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pasHBIX O0JIACTSAX 3HAHMIA, TOCTOSHHO TIOBBINIATH CBOW 00pa3oBaTENbHBIN U
KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTH KOPPEKTUBBHI B JESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJaJeTh  HABbIKAMU  IIO3HABaTEeJIbHOM  pediexkcun Kak  OCO3HaHUs
COBEpIIAEMBIX JEHCTBUI M MBICIUTENBHBIX MPOLECCOB, HMX PpPE3YyJIbTaTOB U
OCHOBaHU, UCTOJIB30BaTh MPHUEMBI pedIeKCHH IJi OLEHKHA CHUTYyalllH, BhIOOpa
BEPHOI'0 PELIEHUS;

yYMEThb OLIEHUBaTh PHUCKHM U CBOEBPEMEHHO NIPUHHUMATh pEIICHUs IO UuX
CHIDKEHHUIO;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX TPU aHajdu3e pe3ybTaToB
NESITEIbHOCTH;

3) npuHsiTHE ce0s1 U APYTrUX:

NpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

NpUHAMATh MOTHUBBI W apryMEHThl JPYTHX TPU aHajdu3e pe3ylbTaToB
JESITEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOro YeIOBEKa.

HNPEIMETHBIE PE3YJIBTATDI

[IpeamerHsie pe3ynbrarbl ocBoeHUs nporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buonorus»
Hay4yHblE€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHHUIO, MHTEPIIPETALUH U
npeo0pa3oBaHUIO 3HAHUW, BUJBI JI€ATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUA U
OPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YUYEOHBIX CHUTYallUsX, @ TAaKKE B PEaTbHBIX
KU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX c Owuosorueil. B mporpamme npenmeTHbie
pe3yJIbTaThl MIPEICTaBICHbI M0 TOAaM 00yUYEHHUSL.

[IpenmeTHbIe pe3ysbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U PO OMOJIOTMHU B CUCTEME HAYYHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHpPOBaHHM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHMs, O BKJIAJE POCCHMCKUX M
3apyO€KHbIX Y4Y€HBIX-OMOJIOTOB B pa3BUTHE OHOJIOTWMH, (QPYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl PELICHUS KU3HEHHBIX 3a1a4;

YMEHHUE PaCKphIBaTh COJIEpKaHuE OUOJIOTMYECKUX TEPMUHOB WU TOHSATHUHM:
KU3Hb, KJIETKA, OpraHu3M, MeTa0onu3M (OOMEH BEIIECTB U IPEBpalllCHUE
SHEPrumn), rOMeOocTa3 (caMoperyssilus), ypOBHEBasi OpraHu3alusl KUBBIX CHUCTEM,



CaMOBOCIIPOU3Be/IeHUE (PEeNPOAYKIIHS ), HACIEICTBEHHOCTh, N3MEHYHBOCTD, POCT U
pa3BUTHE;

YMEHHE u3Jaratb OWOJOTMYECKUE TeopuH (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpaJbHAs JOTMa MOJIEKYJISIpHON Ouonorun), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LEHTpax MHOroo0Opasus u
NPOUCXOXKIEHUST KyIbTypHBIX pacTeHuii H. V. BaBuiioBa), onpenensiTe rpaHUIIbI
UX MIPUMEHUMOCTH K >KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOr'O [MO3HAHMS B OMOJIOrMU: HAOIIOICHHE U
OIHMCaHWE >XKUBBIX CHCTEM, TPOIECCOB U SIBICHUHN, OpraHu3anus M MPOBEICHUE
OMOJIOTMYECKOrO  DKCIIEPUMEHTA,  BBIIBM)KEHHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMU BEIUYMHAMHU, OOBSICHEHHE IMOJYyUYEHHBIX
pe3yabTaTOB, MCIOIB30BAHHBIX HAYUYHBIX TMOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNiaTh BBIBOJbI HA OCHOBAHUH MOTYYCHHBIX PE3YIbTATOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK IMPOKApUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHa BEIECTB W MPEBpAIICHHs PHEPTUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOTO M JHEPTeTUYECKOT0 OOMEHa, XEMOCHHTE3a, MHUTO03a, Melo3a,
OIUIOJOTBOPEHMS, PA3MHOXKEHUS, WHAUBUAYAIBHOIO PAa3BUTUS  OpraHu3Ma
(oHTOTr€HER);

yYMEHHE TPUMEHSTh MOTyYEHHBbIC 3HAHMS I OOBACHEHUS OMOIOTHYECKHX
NPOIIECCOB U SIBICHUMN, JJISl MPUHATHS MPAKTUYECKUX PEIICHHH B TOBCEIHEBHOM
KHU3HU C LeJplo oOecrieueHusi O0e30IaCHOCTH CBOErO 3J0pPOBbS U 3/0POBbS
OKPY>KaIOIIUX JII0/IeH, COOIIOIEHUS] HOPM IPAMOTHOT'O TMOBEACHHS B OKPY KaIoLIei
OPUPOTHON Cpeae, MOHUMaHHEe HEOOXOIWMOCTH HCIOJIb30BAaHUS JIOCTHXKEHUN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTUI JUIS PalMOHAIBHOTO
OPUPOJOTIONIb30BAHMS;

YMEHHE pellaTh »JJIEMEHTapHble TEHETHYECKHE 3aJaud Ha MOHO- H
IUTHOPUIHOE CKpPEIIMBaHWE, CIEIUICHHOE HACJIEeIOBaHNE, COCTaBJISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUA ISl TIPEACKa3aHus HACIEAOBAHHS TPU3HAKOB Y
OpPTraHU3MOB;

YMEHHUE BBINIONHATH JIA0OPATOPHBIE W TPAKTUYECKHE PaldOTHI, COOMIOAATH
npaBuiIa Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKM OLEHUBaTb M HHTEPIPETHPOBATh HH(POPMALUIO
OMOJIOTMYECKOr0  COJEP)KaHUSA, BKJIIOYAIONIYI0 I[ICEBJOHAy4YHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHHKOB (CpPEICTBa MAacCOBOW MHGOpPMAIIUU, HAYYHO-IIOMYJISIPHBIE
MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIIECIOBAaHUI B OHOIOTHH,
MEINLIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHHUS,
00001ast OMoIOrHYecKyr0 MHGOPMAIIHIO U3 HECKOJIbKHX HUCTOYHUKOB, TPAMOTHO
UCTIOIh30BaTh MOHATUHHBIN anmapat OUOJIOTHH.



[IpenmeTHble pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buonorus» ¢ 11
K1acce JOMKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CHCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HAayK, B (OPMHpPOBaHHH COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOW KapTHUHBI MHpPAa U HAyYHOTO MHPOBO33PEHHUSA, O BKIAJE POCCHICKUX H
3apyOeKHbIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (QPYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pellIeHUs dKU3HEHHBIX 3a71a4;

YMEHHE PACKpBIBATh COJEP)KaHWE OMOIIOTMYECKUX TEPMHUHOB M TOHSTHMA:
BUJ, OMYJSALHUSA, T€HOPOH/, 3BOJIOLHNS, ABMKYIIUE CUIIbI (PaKTOpPbI) IBONIIOIMH,
PUCIIOCOOJICHHOCTh OPraHW3MOB, BUI000pa30BaHUE, IKOJIOTHYECKUE (PAKTOpHI,
HKOCHCTEMA, TPOAYLEHTbl, KOHCYMEHTBI, PpEAYLEHThl, LEeNu [HUTaHu,
AKOJIOTHYECKas pamMua, Onoreorenos, onocdepa;

YMEHHE W3JIaraTh OHOJOTHYecCKHe Teopuu (dBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bapa, depenoBaHusi riIaBHBIX HAIpPaBICHUN U
nytei sBomonn A. H. CeseprioBa, yuenus o 6uochepe B. 1. Bepuaackoro),
OTIpPENENATh TPAHHIIBl MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIIAJIETh METOJaMU HAYYHOT'O MO3HAHUS B OMOJOTUU: HAOIIOIEHUE U
OIKCAaHUE >KUBBIX CUCTEM, MPOIECCOB U SIBICHUMN, OpraHu3anus U IMPOBEICHUE
OMOJIOTMYECKOT0  AIKCIEPUMEHTa,  BBIABIDKCHHWE  THIOTE3bl,  BBIABICHUE
3aBUCHMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJYyUYCHHBIX
pE3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpUW U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOEHUS OHOIOTHYECKUX
OOBEKTOB: BHUIOB, TOMYJIALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyILICHTOB,
OMOreoeHO30B U  3KOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOI
U3MEHYMBOCTH, €CTECTBEHHOT'O OTOOpa, BHJI000pa30BaHUS, MPUCIIOCOOICHHOCTH
OpPTaHM3MOB, JIEHCTBUS SKOJOTHYECKMX (PAKTOPOB HA OpPraHM3MbI, IEpeHoca
BEIIECTB W TOTOKAa DSHEPrUM B DKOCHUCTEMAaX, AHTPOIOTCHHBIX W3MEHEHUH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPYroBOpOTa BEIIECTB U OHMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTh MOMyYEHHBbIC 3HAHHS I OOBSICHEHUS OHMOIOTUYECKUX
IPOLIECCOB M SIBJICHUH, JJIsl MPUHATHUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KHU3HU C 1LeJplo oOecrieueHuss 0e30IacHOCTH CBOETO 3J0POBbS U 3/10POBbS
OKPY’KaIOIUX JIOICH, COOMI0IEHUS] HOPM IPaMOTHOT'O TIOBEJECHHS B OKPY KaroIIei
NPUPOTHON Cpefe, TMOHUMaHHEe HEOOXOIWMOCTH HCIOJIb30BAHUS JOCTHXKECHUN
COBPEMEHHOW OMOJIOTHH JIJIsl PALIMOHATILHOT O IPUPO/I0II0Ib30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKHEe 3aauH, COCTABISATh CXEMBI
nepeHoca BeleCTB U DHEPTUU B IKOCUCTEMaX (LIeTH MUTaHUs);

YMEHHUE BBINONHATH JIa0OpAaTOPHBIE M MpaKTUYECKHUe paldoThl, COOJIOAThH
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;



YMEHUE KPHUTUYCCKH OICHMBATh W HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJCPKAHUS, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIC 3HAHHS W3
Pa3IMYHBIX UCTOYHHKOB (CpeICcTBa MAacCOBOW MHGOPMAIIUU, HAYTHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TJIOOAIBHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH TI0 OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/laBaTh COOCTBEHHBIC MHCBMEHHBIC W YCTHBIC COOOIICHUS,
00001ass OMOOrMYecKy0 HHPOPMAIMIO M3 HECKOIbKUX HUCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATUHHBIN anmapat OUOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yecTBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHmue
(undposbie)
n/ | pa3gejioB M TeM Bcer | Konrtpoabnbl IlpakTuyeckn
o0pa3oBaTe/ibHbIE
n NMPOorpamMMbl 0 e padoThbI e padoThbI
pecypchl
bubnuorexa LIOK
buonorus kak
1 2 0.5 https://m.edsoo.ru/7f41¢2
HayKa
92
bu6nmorexa [IOK
JKuBBIE CHUCTEMBI U
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3anus 9
XUMUYECKUH bubnuorexa [IOK
3 COCTaB U CTPOEHUE 8 1 https://m.edsoo.ru/7f41c2
KJIETKH 92
bu6nmorexa [IOK
KuzHenesTelabHOC
4 6 https://m.edsoo.ru/7f41c2
Th KJICTKH
92
PasmHoOxeHuEe U
U MBIIVATBHOE bu6mmoreka [IOK
5 y 5 1 https://m.edsoo.ru/7f41c2
pa3BUTHE 9
OpPraHu3MOB T
HacnencrBeHHocTh bu6mmoreka LIOK
6 W U3MCHUYHNBOCTD 8 1.5 https://m.edsoo.ru/7f41¢2
OpraHu3MoB 92
Cenexuus
bu6nunorexa LIOK
OpraHU3MOB.
7 3 https://m.edsoo.ru/7f41¢2
OCHOBBI 9
OMOTEXHOJIOTUHU -
bu6nunorexa LIOK
8 Pe3epBHOE BpeMst 1 https://m.edsoo.ru/7f41¢c2
92
OBIIEE
34 0 4
KOJIMYECTBO
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YACOB I10

[TPOT'PAMME
11 KJIACC
N HaumenoBanu KouuvecTBo 4acoB JIeKTPOHHbIE
n/ © PasIciIon i Bcer = Koutpoabnbl | IlpakTuuecku (ungposeie)
TeM o0pa3oBaTe/ibHbIEC
n 0 e padoThbI e padoTbI
NPorpaMMblI pecypcbl
but6mmoreka [JOK
OBOIOIMOHHAS
9 1 https://m.edsoo.ru/7f41cc7
Ouoorus A
Bo3nukHOBeHME
bubnuoreka [JOK
Y pa3BUTHE
9 0.5 https://m.edsoo.ru/7f41cc7
KU3HHU HA 4
3emie B
Opranu3Mebl 1 bu6mmoreka [IOK
OKpYy>Karomast 5 1 https://m.edsoo.ru/7f41cc7
cpena 4
Coo0biiectBa u bu6mmoreka [JOK
JKOJIOTUYECKHE 9 https://m.edsoo.ru/7f41cc7
CHUCTEMBI 4
but6mmoreka [IOK
PesepsHoe
2 https://m.edsoo.ru/7f41cc7
BpeMs 4
OBIIEE
KOJIMYECTBO
4 2.
YACOB I10 3 0 .
I[TPOTPAMME
IMOYPOYHOE IIVIAHUPOBAHMUE
10 KJIACC
N Konn4yecTBo yacos Jlata BH;)K”:;I)OHeHLIe
u¢poBbI
n/ | Tema ypoka Bce | Konrtpoabn| IlpakTtHyec  m3y4deH A
o0pa3oBaTe/ibHbIE
n ro ble padoThl | KHe padoThl | us
pecypchbl
bu6anoreka LIOK
BHOJIOIHs B https://m.eds00.ru/863
ene 1 02.09.20 @ 6122
CHCTEME Hayk 25 https://m.edsoo0.ru/863
e632a
MeTtonanl 1 0.5 bu6mmoreka [IOK
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MMO3HAHUS 09.09.20 | https://m.edsoo.ru/863

KHUBOU 25 €6122

TIPUPOJIBL.

[IpakTrueckas

pabota Ne 1

«Hcnonp3oBanu

€ pa3InIHbBIX

METOJIOB TIpH

W3YYCHUU

OMOJIOTHYECKUX

00BEKTOBY

buonoruueckue

CHCTEMBI, but6mmoreka [IOK

HPOLECCHI H HX 16.09.20 | https://m.edsoo.ru/863
25 €6564

W3Yy4eHUe

XuMHuIeCcKui

COCTaB KJICTKH. Bu6morexa [TOK

Bonau 23.09.20 | https://m.eds00.ru/863

MUHEpaJIbHbIC 25 e674e

cou

benku. Cocras Bbu6mmoteka ITOK

U CTpOCHUE 30.09.20 | https://m.eds00.ru/863

O€JIKOB 25 e6b72

DepMeEHTBI —

OMOJIOTHYECKHUE

KaTaJnu3aTophl.

JlaGopaTopHas

pabota Ne 1

M3yuenue but6mmoreka [IOK

B —- 0.5 07.10.20 | https://m.edsoo.ru/863
25 €6b72

AKTHBHOCTH

¢bepmenTOB (Ha

npuMepe

aMHJIa3bl WIIH

KaTaJia3bl)»

VIeBOIbL bu6anoreka LIOK

- 14.10.20  https://m.edsoo.ru/863
25 €6870

HyK/eHHOBEE but6mmoreka [IOK

CHetoThL. AT® 21.10.20 | https://m.edsoo.ru/863
25 e6dSc

Hcropus u

METOEI but6mmoreka [IOK

- 11.11.20 | https://m.eds00.ru/863
25 €6e88

KIJICTKH.
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Knerounas
TEOpHsI

10

Kierka kak
EeJI0CTHAS
JKUBasg cucTeMa

18.11.20
25

11

Ctpoenue
9YKapHOTHUECK
O# KJIETKHU.
JlaboparopHas
pabora Ne 2
«3yuenue
CTPOCHUS
KIIETOK
pacTeHuu,
KUBOTHBIX,
rpu0oB 1
OaxTepuii moJ
MHUKPOCKOTIOM
Ha FOTOBBIX
MUKpOmpenapar
ax ¥ ux
OTIMCaHHE»

0.5

25.11.20
25

bubnaunorexa LIOK
https://m.edsoo.ru/863
e6f10
https://m.edsoo.ru/863
e716¢

12

13

OOMeH BEIIECTB
I
MeTabonn3M

dorocunres.
XeMOCHHTE3

02.12.20
25

09.12.20
25

bubnunorexa LIOK
https://m.edsoo.ru/863
€766¢

bu6anoreka LIOK
https://m.eds00.ru/863
€7c98

14

DHepPreTUYecKu
it oOMeH

16.12.20
25

bubnuoreka [JOK
https://m.edsoo.ru/863
¢7aae

15

Kn3ueHHwIi
LMK KJICTKH.
Henenue
KJIeTKH. MuTo3.
JlaboparopHas
pabora Ne 3
«Hab6monenue
MHTO3a B
KJIETKax
KOHYHKA
KOpeIlKa JTyKa
Ha TOTOBBIX
MHKpOIIpenapar
ax»

0.5

23.12.20
25

but6mmoreka [IOK
https://m.edsoo.ru/863
e7dc4
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buocunres
Oenka. Peakmus

bubnunorexa LIOK

16 MATPHYHOTO 30.12.20 | https://m.eds00.ru/863
25 €796¢
CUHTE3a
Tpancosanus — bu6nuorexa [IOK
17 | OuocuHTE3 13.01.20 | https://m.eds00.ru/863
Oenka 26 e796¢
HexneTounrie bubnaunorexa LIOK
18 | dopmsl xu3HN 20.01.20 | https://m.eds00.1u/863
— BUPYCHI 26 €7540
but6mmoreka [IOK
D®opmeI https://m.eds00.ru/863
19 | pasMHOXeHUS 27.01.20| e81b6
OpraHU3MOB 26 https://m.edsoo.ru/863
e831e
bubmuoreka [IOK
20 | Meiio3 03.02.20 | https://m.edsoo.ru/863
26 e7f4a
O6pazoBanue u
pasBuTHE
MOJIOBBIX
KJIICTOK.
Om1010TBOpEHH
e.
JlaboparopHas bubnmnoreka [JOK
21 | paGora Ne 4 0.5 10.02.20 | https://m.eds00.ru/863
«M3yuenne 26 e81b6
CTPOCHUS
TTOJIOBBIX
KJIETOK Ha
TOTOBBIX
MHUKpOmpenapar
ax»
NunuBunyansa bubmmoreka [JOK
22 | oe pa3BUTHE 17.02.20 | https://m.edsoo.ru/863
OpraHM3MOB 26 8436
I'enetnka —
HayKka o bubnuotexa [JOK
23 | HacnmencTBEHHOC 24.02.20 | https://m.edsoo.ru/863
TH A 26 e86f2
W3MEHYHUBOCTH
3aKOHOMEPHOCT
M HaCJIeTOBaHH bu6anoreka LIOK
24 | NpPU3HAKOB. 03.03.20 | https://m.edsoo.ru/863
Monoru6pumaHO 26 e8878

€ CKpeIIMBaHue
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25

Jlurubpuanoe
CKpEIIMBaHHUE.
3aKoH
HE3aBHCHUMOTO
HacJaeI0BaHUus
MIPU3HAKOB

10.03.20
26

but6mmoreka [JOK
https://m.edsoo0.ru/863
e89a4

26

CuenneHHoe
HacJIeZIOBaHUE
MIPU3HAKOB.
JlaGopaTopHas
pabota Ne 5
«3yuenne
pe3yIbTaToB
MOHOTHUOPUIAHOT
ou
JTUTHOPUTHOTO
CKPEIIUBAHUS Y
po30(hUiIBl HA
TOTOBBIX
MUKpOmpenapar
ax»

0.5

17.03.20
26

bubnaunorexa LIOK
https://m.edsoo0.ru/863
e8c60

27

TI'eneTnka momna.
Hacnenosanmue
MIPU3HAKOB,
CICIUICHHBIX C
OJIOM

24.03.20
26

bu6nunorexa [IOK
https://m.edsoo.ru/863
e8c60

28

N3MeHuYnBOCTS.
Henacnencreen
Has
H3MEHYNBOCTb.
JlaboparopHas
pabota Ne 6.
N3yuenue
MOAU(DUKAITUOH
HOM
H3MEHYHUBOCTH,
MOCTPOCHUE
BApUALIMOHHOTO
pana u
BapHalMOHHOM
KpHBOW»

0.5

07.04.20
26

bubnaunorexa LIOK
https://m.edsoo0.ru/863
e8efe

29

HacnencrBenHna
P
W3MEHYHBOCTD.
JlaboparopHas

0.5

14.04.20
26

bu6anoreka LIOK
https://m.edsoo.ru/863

e8efe
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pabota Ne 7.
«Ananus
MyTauui y
Ipo30QuIIEl HA
TOTOBBIX
MHKpOIIpernapar
ax»
Pe3epBHblii
YPOK.
O000611IEHHE TTO
30 | oNe 1 1 28.04.20
«Hacnencrsenn
26
OCTb U
W3MEHUYUBOCTh
OpPTaHU3MOB»
eHeTiKa but6mmoreka [IOK
31 - 1 21.04.20 | https://m.eds00.ru/863
26 e8d78
Cenekuns Kak but6mmoreka [JOK
32 | Haykawm 1 05.05.20 | https://m.edso0.ru/863
npouecc 26 €9214
MeTtoabs!
JOCTHOKCHHS bubnunorexa LIOK
33 | cenekuuu 1 12.05.20 | https://m.eds00.ru/863
pacteHui u 26 €9214
JKUBOTHBIX
buorexHonorus bubnunorexa LIOK
34 | kax orpacib 1 19.05.20 | https://m.edsoo.ru/863
MIPOU3BOCTBA 26 €9336
OBIIEE
KOJIMYECTBO 14 1 4
YACOB I1O
I[TPOTPAMME
11 KJIACC
N KonunuyectBo yacos Jlata DJIEeKTPOHHBIE
nugposbie
n/ | Tema ypoka Bce | KontpoabH IIpakTuHyec  u3yyeH
n ro ple pa0doTbl = KHe padoThl | MA obpasopaTenbHbie
pecypchl
DBOJIIOLHUS U bu6mmoreka [IOK
METOJIBI €€ 1 03.09.20 | https://m.eds00.ru/863
HU3YYCHUS 25 ea20e
HcTopus | bubnnorexa [IOK
pa3BuTUs 10.09.20 | https://m.edsoo.ru/863
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MpeCTaBICHUN
00 3BOTIOIINHT

25

€9570

MuKpOo3BOTIOLIH
s

17.09.20
25

bubmuorexa [IOK
https://m.edsoo.ru/863

e9cle

[Monynsuust kak
JIIeMeHTapHas
SIMHHIIA BUJA U
IBOJTIOIIHH.
JlaGopaTopHas
pabota Ne 1
«CpaBHeHune
BUJIOB T10
MOp(OJIOTHYECK
OMY KPUTEPHUIO»

0.5

24.09.20
25

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

€99¢c6

JBroxyiue
CHUTBI
(3;memeHTapHbIe
(akTophl)
9BOJIIOLIUH

01.10.20
25

bu6mmoreka [IOK
https://m.edsoo0.ru/863

e9da4

EctecTBeHHBIN
oTOOp 1 ero

(dopmbI

08.10.20
25

bu6mmoreka [IOK
https://m.edsoo.ru/863

€9ed0

Pesynbratsl
9BOJIIOLINHU:
MPUCTIOCOOTIEHH
OCTh
OpPTaHU3MOB H
BUI000pa30BaH
ue.
JlaboparopHas
pabota No 2
«Onucanue
MPUCTIOCOOJIEHH
OCTU OpraHu3Ma
ueé
OTHOCHUTEIILHOTO
XapakTepar

0.5

15.10.20
25

but6mmoreka [JOK
https://m.edsoo.ru/863
e9fde

Hanpasnenus u

yTH
MaKpOIBOJIOIIH

22.10.20
25

bu6nuorexa [IOK
https://m.edsoo.ru/863
e9cle

HeobGpatumocthb
HBOJIIOIIH

05.11.20
25

10

Hcrtopus xxu3uu
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Ha 3emJe U 12.11.20
METOEI €6 25
W3YYCHHUS
I'unotessnr bu6nunorexa LIOK
11 | mpoucxoxneHus 19.11.20 | https://m.edso0.ru/863
JKU3HHU Ha 3eMiie 25 eadab
PazButne xu3au
Ha 3eMie 1o bubmuorexa [IOK
12 Spam i 26.11.20 | https://m.edsoo.ru/863
25 cabbe
nepuoIaM
OCHOBHBIE
JTaIlbI
SBOJIIOLIUH
PaCTUTENHHOTO
1 KUBOTHOTO
MHpa.
TpaxTrieckas bubmuorexa [IOK
13 0.5 03.12.20 | https://m.edsoo.ru/863
pabora Ne 1
25 ca8be
«M3yuenue
HMCKOTIaeMBIX
OCTaTKOB
pacTeHui u
JKUBOTHBIX B
KOJUICKITHSIX)
CoBpeMeHHast
cHCTeMa bubmuorexa [IOK
14 e — 10.12.20 | https://m.edso0.ru/863
25 cad8e
MHUpa
OBOJIIOLHS bu6nunorexa LIOK
15 | demoBeka 17.12.20 | https://m.edsoo.ru/863
(anTpoOmorenes) 25 eac2c
JBuxymue bubmmorexa LIOK
16 | cumsl (pakTopshl) 24.12.20 | https://m.eds00.ru/863
AHTPOIOTEeHE3a 25 ead44
OCHOBHBIE
7 | Crem 14.01.20
SBOJIIOLIUH %6
YeJIoBeKa
YenoBedeckue
pacel 1 bubmuorexa [IOK
18 | mpuponHsie 21.01.20 | https://m.edsoo0.1u/863
ajanTanuu 26 eaea2
YeJIoBeKa
19 Pe3epBHbIit
YPOK. 28.01.20
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0O00011eHue 10
TeME
«Bo3HUKHOBEHN
€ U pa3BUTHE
JKM3HHU Ha
3emue»

26

20

DKomorusg Kak
HayKa

04.02.20
26

21

Cpenpl
oOuTaHus 1
9KOJIOTHYCCKHE
(bakTopsl

11.02.20
26

bubmuorexa [IOK
https://m.edsoo.ru/863
eafec

22

Abuotudeckue
(akTophl.
JlaGopaTopHas
pabota Ne 3.
«Mopdomnoruue
CKHE
0COOEHHOCTH
pacTeHui u3
Pa3HBIX MECT
oOUTaHUS.
JlaGopaTopHas
pabota Ne 4.
«BnusgHue ceta
Ha POCT |
pasBHTHE
YEPEHKOB
KoJIeyca»

0.5

18.02.20
26

bu6mmoreka [IOK
https://m.edsoo.ru/863
ebl0e

23

buoruueckue
(haxTophl

25.02.20
26

bu6mmoreka [IOK
https://m.edso0.ru/863
eb348

24

DKOIOTrHIecKre
XapaKTEePUCTUKH
TIOTYJISIIINH.
[IpakTnueckas
pabota Ne 2
«Iloncuért
IUIOTHOCTH
OIS AN
pa3HbIX BUIOB
pacTeHuiD)

0.5

04.03.20
26

25

Coo0mrecTBa
OpraHU3MOB —

11.03.20

bubmuorexa [IOK
https://m.edsoo.ru/863
eb46a
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OHOLIEHO3 26
DKOJOTHYECKHE bubuorexa [JOK
26 | CHUCTEMBI 1 18.03.20  https://m.edsoo.ru/863
(3KOCUCTEMBI) 26 eb46a
OCHOBHBIE
MOKa3aTen
9KOCHCTEMBL.
DKOJOTHYECKUE bubmmorexa LHOK
27 e — 1 25.03.20 | https://m.edsoo.ru/863
. 26 ebsfa
CBoiicTBa
9KOCHCTEM.
Cyxkueccust
[Ipupoansie
28 1 08.04.20
9KOCHCTEMBI 26
79 AHTpOnOreHHbIE | 15.04.20
9KOCHCTEMBI %6
buocdepa —
1OBAILHAS bubmuorexa [IOK
30 SKOCHCTEME 1 22.04.20 | https://m.edsoo.ru/863
26 ebbSe
3emiun
3aKOHOMEPHOCT
" bub6moreka [IOK
31 E— 1 29.04.20 | https://m.edsoo.ru/863
26 ebdl6
o6unochepsl
YenoBeyecTBO B
32 | Ouocdepe 1 06.05.20
3emiun 26
CocymecTBoBaH bu6nuorexa [IOK
33 | we npupoasl U 1 13.05.20 | https://m.eds00.ru/863
YeJI0BEYECTBA 26 ebale
Pe3epBHbIit
YPOK.
O060011eHne
34 | TeMmnl 1 20.05.20
«Coo0rmiecTBa u 26
9KOJIOTHUYECKHE
CHUCTEMBI»
OBIIEE
KOJIMYECTBO
YACOB IIO 34 23

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIBHOM ITPOT' PAMMBbI

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

ChopMHUpPOBAHHOCTH 3HAHUH O MECTE U POJIH OHMOJIOTHH B CUCTEME
HAyYHOTO 3HAHUS CCTCCTBCHHBIX HAyK, B (OPMHPOBAHHH
COBPEMEHHOI €CTeCTBEHHO-HayYHON KapTUHBI MHpa U HAY4YHOTO
MHUPOBO33PEHUS; O BKJIQJ€ POCCHUICKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHATILHONH TPaMOTHOCTH

YCJIOBCKA JId PCHICHUS ) KU3HCHHBIX 3aaa4

YMeHue pacKpbIBaTh COJIEpKAHHUE OHOJIOTMYECKHX TEPMUHOB U
HOHATHI: )KU3HB, KJIETKA, OPraHu3M; MeTaboau3M (0OOMEH BEIeCTB
U IpEeBpallleHUE JHEPruM), TIOMEeocTa3  (camoperynasiuus),
YPOBHEBasi OpraHU3alUsl XHUBBIX CHCTEM, CaMOBOCIIPOU3BEIECHUE
(penponyKuus), HaCJIEACTBEHHOCTb, WM3MEHYMBOCTb, pPOCT U

pas3BHUTHE

YMenune  wm3nmarath  OMOJOTHYECKHE  Teopud  (KJIeTOdYHas,
XpOMOCOMHasi, MyTanronHas ), 3akoHsl (I'. Mengens, T. MopraHna,
H.. BaBumoBa) u ydeHus (0 LEHTpaXx MHOTOOOpa3ust W
NPOUCXOXKIECHUS KyIbTypHbIX pactenudt H.M. Basunosa),
OTIpeeIIATh TPAHUIIBI UX IPUMEHUMOCTH K JKHBBIM CHCTEMaM

YMeHue BnafeTb METOJaMH HAay4YHOrO IIO3HAaHUS B OHOJOTHH
(HaOJyro[IeHUE U ONMCAaHUE KUBBIX CHUCTEM, IIPOLIECCOB U SBJICHUIA;
OpraHu3anusi W TMpOBEJeHHE OUOJOrHYECKOro HSKCIEPHUMEHTa,
BBIIBJKEHUE TUIOTE3bl;  BBIABICHUE 3aBUCHUMOCTH  MEXIY
UCCIIEIyeMbIMH ~ BEJIMYMHAMH,  OOBSCHEHHE  IOJYYCHHBIX
pE3yabTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX IOHATUH, TEOPUH U
3aKOHOB; YMEHHE J€JIaTh BBIBOABl HAa OCHOBAHMM IIOJYYEHHBIX

pE3yabTaTOB)

10 KJIACC

Kon
NpoBePsSieMOTr0
pe3yJbTara

1

2

3

4

5

YMeHue BBIICTSATh CYNICCTBEHHBIE MPU3HAKA BHPYCOB, KIETOK
NPOKAPUOT H JYKAPUOT, OMHOKIETOYHBIX W MHOTOKIETOYHBIX
OpPraHW3MOB; OCOOCHHOCTH IMPOILIECCOB OOMEHa BEIIECTB U
MPEeBpaIICHIS] YHEPTHH B KIIETKE, (DOTOCHHTE3a, IIIACTHYECKOTO U
JHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Meio03a,
OIUTOJIOTBOPEHUS, PA3MHOKEHUS, WHIMBHIYATLHOTO pPa3BUTHSI

opranu3ma (OHTOTEHE3)




YMeHue MNpUMEHATh IMOJyYCHHbIE 3HAaHUS [UId OOBICHEHUS
OMOJIOTUYECKMX  MPOLECCOB U SIBICHWM, JUISI  HPUHATHS
IIPAaKTUYECKUX pELIEHUN B IIOBCEJHEBHOM JKU3HM B ILEIAX
obecrieueHHss OE30MACHOCTH  CBOETO 3[0POBbSI M 3/I0POBbS
OKPY’KaIOIIMX JIFOJIeH, COOMI0EHUsI HOPM T'PaMOTHOT'O MOBEICHHUS
B OKpY)Xalollell MpupoaHOil cpene; MOHMMaHHE HEOOXOJUMOCTH
UCTIOJIb30BAaHUSl  JOCTHKEHUH  COBPEMEHHOM  OWONOrHMH |

OMOTEXHOJIOTUH JIJIsl pAallMOHAIIBHOTO MIPUPOI0NI0JIb30BaHUS

YMmenue pemiaThb 3JICMCHTAPHBIC TCHETUYCCKUC 3aa4Y HAa MOHO- U
I[I/IFI/I6pI/IZIHO€ CKpClIIMBaHueC, CIICIIJICHHOC HaCJICJOBAaHUC,
COCTaBJIATH CXEMbI MOHOFI/I6pI/I)1HOFO CKpCIIuBaHUA JJIA

npeacKasaHus HaCJICAOBAHUA ITPU3HAKOB Y OpTraHU3MOB

YMeHHe BBINONHATH JTAOOPATOPHBIE M TMPAKTHYECKUE pPaOOTHI,
coOonaTh mpaBwia Mpu padbore ¢ y4eOHBIM U JTAaOOPATOPHBIM

000pyI0BaHUEM

YMmenune KpUTUYICCKU OLICHNBATh nu HHTCPIIPETUPOBATDH
I/IH(bOpMaI_II/IIO OMOJOrMYECKOro COACPIKaHUA, BKIHOYAOIIYIO
NCEBAOHAYUYHBIC 3HAaHHUA U3 PA3JIMYHBIX HCTOYHHUKOB (CMI/I,
HAaYYHO-IIOITYJISAPHBIC MaTepI/IaJIBI); OTUYCCKUC ACIICKTHI
COBPCMCHHBIX HCCIIeTOBaHUM B 6I/IOJIOFI/II/I, MCIUIWHEC,

OMOTEXHOIOTUN

10

YMeHnune co3gaBaTb COOCTBEHHBbIC IHCHbMEHHBIE U YCTHBIC
cooOmenus, 0000mas  OHOJIOrMYECKYl0 HMH(OpMAIUIO U3
HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh TOHATHHHBIN

arnmapat OMoJI0oTUH

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero o0pazoBaHus

ChopMupoBaHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME
HAYyYHOTO 3HAHMS ECTECTBEHHBIX HAayK, B (OPMHPOBAHUHU
COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTHHBI MHMpPAa M HAy4HOI'O
MHPOBO33PEHHUS; O BKJIAJE€ POCCHUICKUX M 3apyOE€KHBIX YUEHBIX-
OMOJIOroB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAJIBLHOW I'PaMOTHOCTH

YCJIOBCKA AJId PCIICHHUA )XKU3HCHHBIX 3a/ayq

YMeHHne pacKpbIBaTh COJEP)KAHHE OHOJIOTHUYECKUX TEPMHUHOB H
MOHATUHN: BUJ, NOMYJAIUsA, TEHO(POHI, HBOJIOIUS, IBUKYITUEC

cuibl ((pakToOphl) HIBOJIIOIUHU, MPUCTOCOOJICHHOCTh OPraHU3MOB,




BI/I)IOO6paBOBaHI/Ie, OKOJIOTHYCCKHEC (baKTOpBI, 9KOCHUCTCMA,
IMPOAYLCHTHI, KOHCYMCHTEI, PEAYUCHTHI, Ja(20041 IIUTaHuA,

9KOJIOTHYECKask MMpamMuia, OMoreoreHos, onocdepa

YMeHue nznarate OMOJIOrHYEeCKHe TEOPUH (IBOJIIOIMOHHAS TEOPHUs
Y. JlapBuHa, CHHTETHYECKas TEOpHs OHBOJIOLHMM), 3aKOHBI H
3aKOHOMEPHOCTH  (3apoabimieBoro  cxoactsa K.M.  bopa,
4yepeJoBaHMs IJIABHBIX HampaBlIeHUM W myTeil sBosmonuu A.H.
CesepiioBa, yuaeHnus o omochepe B.U. BepHanckoro), onpeneisiTh

T'paHULbl UX IPUMCHHUMOCTHU K )KMBBIM CHUCTCMaM

YMeHue BIaACTh METOJAaMH HAyJyHOTO ITO3HAHUS B OWOJOTHHU
(HabOusroICHNE W OMMCAHWE KUBBIX CHCTEM, MPOIIECCOB U SIBIICHUIA,
OpraHuW3aIs H TPOBEJACHHEC OMOJOTHUECKOrO 3KCICPHUMEHTA,
BBIJIBIDKCHUEC  THUIIOTE3bl;  BBIABIICHUE 3aBUCHMOCTH  MEXKIY
HCCIICTyeMBIMU BEJIMYMHAMU, 00BICHECHHE MOJTy4EHHBIX
pe3yabTaTOB, HMCIOJB30BAHHBIX HAYYHBIX IMOHATHH, TEOPHH U
3aKOHOB; yYMEHHE JieJlaTh BBIBOJABI Ha OCHOBAHHMH IOJYyYCHHBIX

PE3YIIBTATOB)

YMeHue  BBIIENATh  CYIIECTBEHHBIE  TPU3HAKH  CTPOCHUS
OMOJOTUYECKNX OOBEKTOB: BHUAOB, MOMYNIALMUNA, TPOAYIEHTOB,
KOHCYMEHTOB, PEIYICHTOB, OHOTEOIIEHO30B U  JKOCHUCTEM;
OCOOCHHOCTH  TIPOIIECCOB  HACJCICTBEHHOW  HM3MEHYHUBOCTH,
€CTeCTBEHHOT'0 O0TOOpa, BHI000pa30BaHMs, MPHUCIIOCOOICHHOCTH
OpPTaHW3MOB, JICUCTBUS IKOJOTUYCCKUX (PAaKTOPOB HA OPTaHU3MBEI,
MepeHoca BEMIeCTB W TIOTOKAa DJHEPTHMH B DKOCHCTEMAX,
AHTPONOTEHHBIX M3MEHEHH B SKOCUCTEMAaX CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOT€OXUMUYECKUX LIUKIIOB B Onocdepe

yMCHI/IC HpI/IMeHHTI) HOHy‘IGHHBIG 3HAHUA JId O6’I)$[CH€HI/I${
OMOJIOTHYECKMX  TPOIECCOB W SBJIICHWUH, JUIS  MPUHATHS
MPAKTUYECKUX PEIICHWH B TIOBCEHEBHOW JKHU3HM B IEJIAX
obecrieueHnsi 0E€30MACHOCTH CBOETO 3JIOPOBBS M 3JI0POBBS
OKPYKAFOIIMX JIFOJICH, COOIOACHHUS HOPM IPAMOTHOTO TOBEICHUS
B OKpY’Kalolllel MPHUPOAHON cpesie; MOHMMaHue HEeOOXOIUMOCTH
UCTIONb30BAHUSl  JIOCTMDKEHHUH  COBPEMEHHOW OWMONOTHH IS

PaLMOHAIBHOIO IIPUPOAOIIOIB30BAHNUS

YmMmenue peuiaTtb OJICMCHTAPHBIC OHOJIOTHYECKUE 3aJgadu,
COCTaBJIAATh CXCMbI NIEPCHOCA BCIICCTB W SHCPIrUU B 3KOCUCTCMAX

(uenu nmuTaHUs)

YMeHue BBINONHATH JaOOpaTOpHbIE M NpaKTUYeCKue paldoTshl,
coOmonaTh MpaBwia Mpu padoTe ¢ y4eOHBIM M JTaOOPaTOPHBIM

o0opyIoBaHUEM




Ymenne KPpUTUYICCKH OLCHUBATbH nu HHTCPIIPETUPOBATDH
I/IH(I)OpMaI_II/II-O OHOJIOTHYECKOr0 COJACPIKAHUA, BKIHOYAIOUIYIO

IICCBAOHAYYHBIC 3HAaHHWA U3 PA3JIAYHBIX HCTOYHHUKOB (CMI/I,

? HAyYHO-TIOMYJISIPHBIE MaTepHalbl); paccMaTpUBATh TIJIOOANIbHBIE
9KOJIOTHUECKHE TMPOOJIEeMbl COBPEMEHHOCTH, (OPMHUPOBATH IIO
OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIUIO
YMeHue co3gaBaTb COOCTBEHHBIE IHUCbMEHHBIE U YCTHBIE
10 coobmenns, o0000mass OWONOTHYECKYI0 WHPOpPMAIHIO U3

HCCKOJIBKMX HCTOYHHKOB, I'PAMOTHO HCIIOJIB30BATH MOHSITHHHBIN

anmapar OMOJIOTUI

IMPOBEPAEMBIE SJIEMEHTBI COAEPKAHUA

10 KIJACC

Kon

HpOBepHeMblﬁ JIEMEHT COACPRKAHUSA

buonorus xak HayKa

1.1

Buonornss — Hayka o >xuBoil mpupone. Pomp Oumonormu B ¢GopMHpOBaHUHU

COBPEMEHHOI HaydHOU KapTHHBI MUpa. CucTemMa OMOJIOTrHYECKUX HAyK

1.2

MeToabl IO3HAHUS KUBOM MPHUPOAbI (HaOI0IeHUE, IKCIIEPUMEHT, ONHCAHUE,
U3MEpeHne, KiacCH(UKalusi, MOJAEIMPOBAHUE, CTAaTHCTHYECKas o0paboTka
JTAaHHBIX )

JKuBnIie cCTEMBI U X opraHusanusa

2.1

JKubie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHusi ouonoruu. CBoricTBa

OMOCHCTEM M BX pazHooOpasue

2.2

YpoBHHM OpraHuzanuu OMOCHUCTEM: MOJICKYJISIPHO-TEHETHYECKUN, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYISIUOHHO-BUAOBOMH, 3KOCUCTEMHBIN, OrochepHbIi

XHAMHMUYECKUHN COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKHUE DIJIEMEHTBI: MAaKpPO3JIEMEHTHI,
MHKpO3JeMeHThl. Boma u MuHepanbHble BemecTtBa. DyHKUMM BOABI U

MHHCPAJIbHBIX BEIICCTB B KIICTKC. Hozmep;xaHI/Ie OCMOTHYECKOTO OajaHca

3.2

benku. CoctaB u cTpoeHne OeNKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3zameHunMblE M 3aMEHHMMbIE AMHHOKMCIOTHL. AMHHOKHUCIOTHBIM COCTaB.
YPpoBHH CTPYKTYpHI 0€IKOBOI MOJIEKYJIbl (IIepBUYHAS, BTOPUYHAS, TPETUYHAS
U 4eTBEPTUYHAsl CTPYKTypa). XMMHUYECKHe CBOMCTBa OenkoB. buonmornueckue
(byHKINHU OEIKOB.

depMeHTH — OMoornueckue Karann3aropsl. CTpoeHne GpepMeHTa: aKTHBHBIN

IEeHTp, cyOctpatHas crenupuaaocts. KodepmenTtsl. Buramunbl. Orimuuns




q)epMeHTOB OT HCOPTaAaHNYCCKHNX KaTaJIU3aTOPOB
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VYraeBoabl: MOHOCaXapu sl (IJI0K03a, pubo3a U JAe30Kcupr0o03a), Jucaxapuabl
(caxapo3a, J1lakTO3a) W IOJUCAXapuibl (KpaxMmal, TIJIMKOIeH, LEeJUII0JI03a).
buonornyeckue GyHKIUHU YIIIE€BOIOB.

Jiunuasl:  TpUIMLEpHUIBl, cTepouisl, Qochomunuasl. ['mapoduiabHO-
rusipooOHBIe cBolcTBa. buonmormueckue QyHknuu aunuaoB. CpaBHeHHE

YrjieBOJA0B, OCIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHCPTUU

34

Hyxneunnoseie xkucnorsr: JHK wu PHK. Hyxneormasr — MoHOMEpSI
HyKJIeMHOBBIX KucaoT. Ctpoenne u ¢ynkmumu JJHK. Ctpoenne m QyHKINM
PHK. AT®: ctpoenue u pyHKIUN

3.5

]_II/ITOJ'IOFI/IH — HayKa O KJICTKE. Knerounas TCOpPHU:. MeTtopbl N3YUYCHUS KIICTOK

3.6

Knetka kak nienoctHas xuBasi cucreMa. O0Imue nmpu3HaKky KIETOK: 3aMKHYTast
HapyxHasi meMmOpana, moisekynbl JIHK kax renermueckuil ammapar, cucrema

cuHTe3a OeJKa

3.7

Tunsl  kieTok: »sykapuoTHdeckas W mpokapuoTuueckas. OcobOeHHOCTH
CTPOCHHUSI MPOKAPUOTHIECKOM KiIeTKU. KieTounas crenka 6akrepuii. CTpoeHue
yKapuOTHUYECKON KieTKU. OCHOBHBIE OTIUYMS PACTUTEIHHOM, KUBOTHOU W

rpUOHOMN KIIETKH

3.8

IloBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIHUKC, UX
¢byskimu. [Tnazmatudeckas memOpana, e€ cBoicTBa U pyHKuuU. [luromnazma u
e¢ opraHounpl. OqHOMEMOpaHHBIE OpPraHOWbI KJIETKH: 3HAOIUIa3MaTHYecKas
cerb (OIIC), ammapar I'onbmxu, au3ocombl. [loyaBTOHOMHBIE OPraHOMIIBI
KJIETKHA: MUTOXOHJAPUH, IUIaCTUABL. [IpoUCX0oKaeHre MUTOXOHAPUNA U ILIACTHUL.
Buppr mmactua. HememOpaHHbIE OpraHOMIBI KIETKHA: PHOOCOMBI, KIETOYHBIH

LIEHTP, PECHUYKH, KI'yTUKU. OYHKIMM OPraHOMAOB KJIETKU. BKIIroUeHus

3.9

Anpo — perynasTopHblii LeHTp KieTku. CTpoeHue siapa: sjaepHas o0oyouka,

KapuoIuiasMa, XpoOMaTuH, AAPBIIIKO. XpOMOCOMLI

3.10

TpchnopT BCIICCTB B KIICTKEC

H(PISH@I[CHTGJ’IBHOCTL KIJIICTKH

4.1

OOMeH BemecTB, WM METa0oIM3M. AcCUMMWIANUS (TUIACTHYECKU OOMEH) U
JUCCUMWIALMSA (SHEPreTUUeCKruil 0OMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTtabonu3Mma. Tunsl oOMeHa BelecTB: aBTOTPO(dHbIN U reTepoTpodHbIil. Poib

(hepMeHTOB B 0OMEHE BEUIECTB U PEBPALICHUH SHEPTUHU B KIETKE

4.2

®dortocunre3. CpetoBass W TeMmHOBas ¢as3el  ¢oTocuHTE3a. Peaxiuu
dotocuntesa. DddextuBHOCTE GoTOCHHTE3a. 3HaUeHHE (OTOCHUHTE3a A
XW3HH Ha 3emiie. BriwsiHue ycioBUM cpensl Ha (OTOCHHTE3 M CIIOCOOBI
TIOBBIIICHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UpYyIoIIue OakTepuu. 3HaYeHHE XEMOCHUHTE3a IS

JKU3HU Ha 3emiie

4.3

DHepreTuyeckuii 0oOMEH B KIIeTKe. PacmieruieHwe BEIIeCTB, BBIICICHUE U




AKKYMYJIMPOBAHHUC OHCPIUHU B KICTKE. OTansl OQHCPreTUIYCCKOIro oOMeHa.
I'mukonms. BpO)KeHI/Ie n €ro BUIEI. KI/ICJ'IOpOI[HOC OKHCJICHHC, UM KJIICTOYHOC

IbIxaHue. DPPEeKTUBHOCTh YHEPreTUUECKOI0 OOMeHa

44

Peakuunm MartpuyHoro cuHrte3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanus renernueckoil mHGopManuu B KieTke. ['eHeTHUeCKUid KOO U ero
cBoiictBa. TpaHckpunius — wMarpuunelii cuHre3 PHK. Tpancmsamus -
o6uocunre3 Oenka. KoaupoBanue amuuHokucior. Poias pubocom B OnocuHTese

Oenka

4.5

Hexnerounsie Gopmsl xu3Hu — BUpYCcHl. Vctopus oTkpsiTus Bupycos (.M.
WBanoBckmii). OCOOCHHOCTH CTPOCHUS W IKHU3HEIEATEIHLHOCTH BHUPYCOB.
bakrepunodaru. bone3snn pacTeHWid, KUBOTHBIX W YEJOBEKA, BBI3HIBACMBIC
BUpycamu. Bupyc ummynoaedunura yenoseka (BMY) — Bo3z0ynurens CIINda.

[IpodmmakTrka pacnpocTpaHeHUS BUPYCHBIX 3a00JIeBaHUI

PasmHoxenue u HHIAWBUAYAJIBHOC PA3BUTUC OPTaHU3MOB

5.1

Knerounslii 1wk, WM S>KM3HEHHBIM [HMKN KiIeTku. WHTepdaza u MUTO3.
[Ipomeccrl, mporekatomue B uHTepdaze. Permukanus — peakuus MaTpUIHOTO
cunteza JIHK. Crtpoenme XpomMocoM. XpOMOCOMHBIM HAO0Op — KapHOTHII.
JIMTUIOUIHBIE W TaIUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPpOMaTHIBI.
[uTonmornyeckue OCHOBBI Pa3MHOXKECHHS W HWHAMBHIYaTbHOTO Pa3BUTHUS
OpTraHU3MOB.

Henenune knetkn — murto3. Ctaauu mutosa. [Ipoueccsl, mpoucxoasuie Ha

Pa3HbIX CTAAUAX MUTO34A. buonoruueckuii cMBICII MUTO3a

5.2

@®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecronoe U mojoBoe. Buasl Gecronoro
pa3sMHOXEHHMS: JIeJICHHE HAaJBOE, IMOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KJIOHMPOBAHUC OPraHU3MOB, €T0 3HAUYCHUC IJId CCIICKINHN
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[TooBoe pa3zMHOKEHUE, €r0 OTJIMYUS OT O€CTOIOoTo.
Metios. Cragum wmeito3a. Ilporeccel, mpoucxonsdmuye Ha CTagusx Meno3a.
IToBenenne xpomocom B menose. Kpoccunrosep. buonornyeckuid CMbICT U

3Ha4YeHUE Mero3a

5.4

I'amerorenes — mpouecc o00pa3oBaHMs IIOJOBBIX KIETOK Y >KHBOTHBIX.
ITonoBele jxene3bl: CECMEHHUKU U sMYHUKU. OOpa3oBaHKe U Pa3BUTHE MOJIOBBIX
KJIETOK — rameT (CHepMaTo30Hj], SHWLEKIEeTKa) — CHepMaTOreHe3 U OOIEHeEs.
OCOoOeHHOCTH CTpPOEHUs SAWLEKIETOK M crepMaTo3ouoB. OIUIOO0TBOpEHUE.

[TapTenorenes

5.5

WunuBuayansHoe  pas3BuTue  (OHTOreHe3). OMOpHOHANIbHOE  Pa3BUTHE
(oMOpuorene3). Ortanmbl AMOPHOHAJIBHOTO  Pa3BUTHS Yy  TO3BOHOYHBIX
KHUBOTHBIX: JpOOJIEHUE, TacTpyasiuus, opraHoreHe3. llocTamOproHambHOE
pazButue. Tulbl NOCTAIMOPHUOHAJIBHOIO pa3BUTUA: IMPSAMOE, HENPSIMOE

(MmmunHOYHOE). BnmsHWe cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPEHI,




CIIOCOOHEBIE BBI3BIBATE BpO)KI[éHHBIe ypoacTBa.
Poct u pa3BUTHUC paCTeHHﬁ. OnToreHes HIBCTKOBOI'O PpAaCTCHUA: CTPOCHHC

CCMCHHU, CTalUN PA3BUTHA

HaCJ'IC]lCTBCHHOCTB U USMCHYUBOCTb OPTraHU3MOB

6.1

Hpe/:[MeT n 3aaadn T CHCTUKH. I/ICTOpI/IH pa3BUTHA T'CHCTUKH. Bknan
pOCCHﬁCKHX )51 Sap}IGC)KHLIX y‘{éHLIX B Pa3BUTUC T'CHCTHUKHU. MeToasl TeHETUKHU
(FH6pHHOHOPquCKHﬁ, HHTOFCHCTHQGCKHﬁ, MOJ'IeKy.HHpHO-TeHeTquCKHﬁ).
OcCHOBHBIC TCHETHUYCCKHE MOHATHA. | eHeTnUeckas CUMBOJIMKA, UCIIOJIb3yCMast

B CX€Max CKpeLIMBaHUN

6.2

3aKOHOMEPHOCTU HACJEJ0BaHUS TMPU3HAKOB, ycTaHOBJIeHHbIe I'. MeHaenem.
MonorubpuaHoe CKpelrMBaHue. 3aKOH €IMHO00pa3usi THOPUIOB TEPBOTO
nokoneHus. I[IpaBuio TOMUHUPOBaHUS. 3aKOH PACIICIUICHUS MPU3HAKOB.
I'unioresa uuctoTel rameT. [loHOE M HEMOJIHOE TOMHUHUPOBAHUE.

Jurubpunnoe ckpemuBanyue. 3aKOH HE3aBUCHMOTO HACJeI0BaHUS MMPU3HAKOB.
[uToreneTnyeckre OCHOBBI AUTMOPUIHOTO CKpEIIMBaHUA. AHaIU3UpYylollee
CKpeluBaHue. VIcronb30BaHME — aHATM3UPYIOLIETO  CKPELIMBAHUS IS

OIIpCACIICHUS I'CHOTHUIIA ocoou

6.3

CueruieHHOe HacieqoBaHue Mpu3HakoB. Paborta T. MopraHna no cuenjieHHoOMy
HacJIeZIOBaHUIO TeHOB. HapymieHue cuelieHHss TEeHOB B pe3ysbTaTe
KpOCCHUHIOBepa. XpOMOCOMHasl TEOpUsl HACcHeICTBEHHOCTH. I 'eHeTHueckue
KapThl.

I'enernka noma. XpoMOCOMHOE ONpENENIEHUE TOoja. AyTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['oMorameTHble U reTeporamMeTHble opraHu3Mbl. HacnepnoBanue

IMPHU3HAKOB, CHUCIUICHHBIX C I10JIOM

6.4

M3meHunBOCTh. BHABI M3MEHYMBOCTH: HEHACJICACTBECHHAS 1 HACJICACTBCHHAS.
Pone cpenpl B HEHACHEACTBEHHOW HW3MEHYMBOCTH. XapaKTEPUCTUKA
MOAU(MUKAITMOHHOW W3MEHYMBOCTH. BapumalMOHHBIM psJ W BapualMOHHAs
kpuBag. Hopma peakuunm npusHaka. KonndecTBeHHbIE W KayeCTBEHHBIE

MPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(PUKAIIMOHHON H3MEHUYNBOCTH

6.5

HacnenctBeHHas, WiId TE€HOTUIIMYECKAs, W3MEHYUBOCThL. KoMOWHATHBHAsS
M3MEHYMBOCTh. MeW03 H TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYMBOCTH. MyTalmoHHass HW3MEHYHMBOCTh. Kiraccubukamums MyTammid:
TE€HHbIE XPOMOCOMHBIC, TEHOMHBIC. YacToTa © TPUYHHBI MYTaIHi.
Myrtarennsie ¢GakTopbl. 3aKOH TOMOJIOTMYECKUX PSAIOB B HACIEICTBEHHOU

n3menunBoctu H.U. BaBmioBa

6.6

I'enetuka denoBeka. Kapuotun denoBeka. OCHOBHBIE METOAbl TE€HETUKH
4eJI0BeKa: reHeaIOTHYECKUM, OJIM3HEIOBBI, LIUTOreHETUYECKUM,
OMOXUMUYECKUH, MOJEKYIsIpHO-TeHeTHuYeckuil. CoBpeMeHHOE OIpeeeHne
TE€HOTHIIA: MOJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE

¢ momomiwto I1I[P-ananu3a. HacnencTtBenHsie 3a001eBaHUs YEIOBEKA: TCHHBIC




001e3HH, O0JIE3HU C HACJIECTBEHHON NPEpacoI0KEHHOCThIO, XPOMOCOMHBIE
6one3nn. CoMaTHUeCKUEe W TIeHepaTHBHble MyTauuu. [IpHHIUMBI 3710pOBOTrO
o0pa3a KM3HM, JMArHOCTUKH, MNPODUIAKTUKM U JICUEHUS] TI'e€HETUYECKHX
001e3HEeH. Menuko-reHeTH4eCKoe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIUIMHCKOM TEHETUKH B TNPEJOTBPAIICHUH M JIEYEHUM TE€HETUYECKUX

3a00JIeBaHUM YeIIOBEKa

Cenekrust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka W Tpolecc. 3apoXICHHE CENEeKIHH U JOMECTHKAIIUS.
Yuenne H.U. BaBunmoBa o0 meHTpax TMPOUCXOXKACHUS W MHOT000pasus
KYJIbTYpHBIX pacTeHuil. LIeHTpbl NPOUCXOXKIEHUS JOMAIHUX KUBOTHBIX.

Coprt, nopoja, mramm

7.2

CoBpeMeHHbIE METOABI celeKUMU. MaccoBblii M MHIUBUAYAIbHBIA OTOOPHI B
CEJIEKIIMM pacTeHH M KUBOTHBIX. OleHKa 3KCTepbepa. bin3kopoacTBeHHOE
CKpenuBanue — WHOpuUIMHT. Ywnctas guHus. CKpEnMBaHUE YWUCTHIX JIMHHM.
lerepo3uc, wnmm rTHOpumHas cwia. HepoACTBEHHOE CKpelIMBaHUE —
ayrOpuaunr. OtnanéHHas ruOpumm3anuss u €€ ycnexu. VCKycCTBEHHBIH
MYyTareHe3 M IMOJIy4eHHE MOJUILUIONAO0B. JIOCTHKEHMsI CENeKIMU PaCTEeHUM,

JKUBOTHBIX 1 MUKPOOPIraHU3MOB

7.3

buotexHonorus kak oOTpacib HPOM3BOACTBA. ['€HHas HHXKEHepHUs. OTarbl
co3nanus pexomOuHantHOW JIHK m Tpancrennsix opranusmoB. Kierounas
nwxeHepus. Kiierounele KynbTypbl. MHKPOKIOHAJIBHOE Pa3MHOKEHUE
pactenuil. KiioHMpoBaHHE BBICOKONPOAYKTHBHBIX CEJIBCKOXO3SIIICTBEHHBIX
OpPraHu3MoOB. DKOJOrMyeckue u 3tudeckue mpodinembl. [MO — reneTnuecku

MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMeHT CoiepP:KAHUS

DBOIIOIMOHHAS OMOIOT U

1.1

OBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CugnerensctBa »Bomtonuu. I[lameoHTosorudeckue: IMocCieA0BaTEIbHOCTh
HOSABJICHUS BUJIOB B IAJIEOHTOJIOTMYECKOM JIETONUCH, MEpPEXOJHbIE (HOPMBIL.
buoreorpaduueckue: cxoAcTBO M paziauuve ¢payH U (IOp MaTEpUKOB U
OCTPOBOB. OMOPHOJOTHYECKHE: CXOJICTBA M Pa3IU4YUs 3MOPHOHOB Pa3HBIX
BUI0OB IIO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-IGCKI/ICI T'OMOJIOTHYHBIC,
aHaJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBU3MBlI. MOHCKyJI?IpHO -

OMOXHMUYCCKHC: CXO0ACTBO MECXAaHHU3MOB HACJICACTBCHHOCTH W OCHOBHBIX




MeTa00JINUECKHX HYTeﬁ Y BCEX OpraHu3mMoB

1.2

OpomounronHass teopus Y. JlapBuna. IIpeanochUIKM  BO3HUKHOBEHUS
JIapBUHU3MA. JIBHXKYIHME CUIIBI SBOJIONMUH BUIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXKECHHE npu OTPaHUYCHHOCTH pecypcoB, HeomnpeaeIEHHAs

M3MEHYUBOCTb, O0OpPH0A 3a CyIIECTBOBAaHUE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckass Teopus odBomonud (CTD) W OCHOBHBIE €€ TIOJIOKEHUS.

MI/IKPOBBOHIOIII/ISI. HOHy.]I?[III/ISI KakK €IrMHHUIa BUJa U 3BOJIFOIITMN

1.4

JBmwxynme cuibl ((pakTopbl) SBOJIONUHM BHIOB B IMpHpoJe. MyTallMOHHBIN
npolecc U KOMOWHATHBHAS W3MEHYMBOCTb. [lomynsioHHbIE BOJTHBI U Apeiid
reHoB. M3omsamus u murpanus. EcrecTBeHHbIN 0TOOp — HampaBIstomuil pakTop
3BOMIONMHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOneHHOCTh OPraHu3MOB Kak pe3yabTaT »3Bojtonuu. [Ipumepsr
IpUCIOCOOIeHUH Y OpraHu3MoB. ApoMop(o3bl U HAHOAAITALINY.

Bun u  BunmooOpazoBanue. Kpurtepum Buga.  OcHOBHBIE  (OpMBI

BU1I000pa30BaHUs: TeOrpaPuIECKOE, IKOJIOTHICCKOE

1.5

MakposBomonusi.  DopMbl  3BONIONUU:  pUIETHYECKas, JAUBEpPreHTHas,

KOHBEpreHTHas, napauienbHas. HeoOpaTuMoCTh 3BOITIOIUN

Bo3HukHOBEHME U pa3BUTHE KU3HU Ha 3eMJie

2.1

JloHayuyHple TNpEACTaBICHUsS O 3apOKACHUM JKU3HU. HayuHble rumoressl
BO3HHKHOBEHUS >KM3HM Ha 3emiie: a0HOreHe3 M MaHCIepMHs. XUMHUYecKas
IBOJIIOLIMA. ODKCHEPUMEHTAIbHOE MOJITBEP)KIECHUE XMMHUUYECKOH 3BOJIOLMU.
Hauanbuble sTansl Ononorudeckoit somonuu. ['unoresa PHK-mupa. IlepBeie

KJICTKHU U UX D5BOJIFOLMA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)KUBBIX OPTraHU3MOB

2.2

PazButue xu3nu Ha 3emie no spam u nepuojgam. Kartapxeil. Apxelickas u
nporepo3oiickas 3pbl. [lameosolickas 3pa u €€ MepuoAbl: KEMOPHHCKHUH,
OPJIOBUKCKUM, CHJIIYPUHUCKUN, JE€BOHCKUM, KaMEHHOYTOJIbHBIM, TEPMCKUH.
Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, IOPCKUNA, MEJIOBOM.

Kaiinozoiickass »2pa u €€ mepuoabl: MaJl€Or€HOBbIA, HEOrC€HOBBIM,
AQHTPOIIOTCHOBBIA. XapaKTePUCTHUKA KIMMaTa M TEOJIOTHYECKUX IIPOIECCOB.
OCHOBHBIE  JTambl JBOJIIOIUU  PACTUTEIBHOTO W KHBOTHOTO  MHpa.
Apomopho3bl y pacTeHuid U KUBOTHBIX. [losiBIeHHe, pacuBeT W BBIMUpAHUE

TPYIII KUBBIX OPraHU3MOB

23

CucremMa OpraHMYECKOrO0 MHpa Kak oOTpaxkeHue »3Boitonuu. OCHOBHbBIE

CHUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB

24

3BOJ’IIOLII/I$I YCJIOBCKA. AHTpOl'IOJ'IOFI/ISI KaK HaykKka. Pa3zButue Hpe,Z[CTaBJ'IeHI/Iﬁ ()
MMPOUCXOKACHUN YCIIOBCKA. Mertoasl HN3Yy4YCHHUA AHTPOIIOTrCHE3a. CXOIICTBa )51

pasindus 4€JI0BCKa U )KUBOTHBIX. CucremaTrnyeckoe IOJIOKEHHE YeJIOBEKaA.




JBuxymue cuibl (dhakTopbl) anTpornorenesa. HaciencTBeHHas M3MEHUYHMBOCTD
U €CTECTBEHHBIH 0TOOP. OOIIECTBEHHBIN 00pa3 KU3HH, U3TOTOBICHUE OPYIUN

Tpy/a, MBIIIJIEHUE, PEYb

2.5

OcHOBHBIE CTaJMM W BETBU JBOJIIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymenslid, YenoBexk mnpsaMoxonsamui, YenoBek HeaHaepTanbCkuil, YemoBek
pazymubiid. Haxoaku MckomaeMbIX OCTaHKOB, BpEMs CYLIECTBOBAHMS, 00JaCTh

pacnpocTpaHeHust, 00bEM roJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYAHS

2.6

UYenoseueckue  pacel.  OcCHOBHblE  OOJbIIME  pachl:  €BPONEOMHAS
(eBpa3uiickasi), HErpo-aBCTpajouaHas (PKBaTOpUAlbHAsl), MOHTOJIOMHAS
(a3marcko-aMepuKaHcKas). YepThl NPUCTIOCOOIEHHOCTH MpPEJCTaBUTENEH
YeJI0BEYECKUX pac K YCIOBHUAM CYIIECTBOBaHUA. EMMHCTBO 4€I0BEUECKUX pac.

Kpurtuka pacuzma

OpraHusMbl 1 OKpyXarolias cpea

3.1

DKoJorusi Kak Hayka. 3aja4il ¥ pa3zelibl SKOJOTUU. MeTObl KOJIOTUYECKUX
WCCIENOBaHUN.  DKoJlormueckoe  MHupoBo33peHue. Cpeapl  oOuTaHUs
OpraHU3MOB: BOJHAS, HA3eMHO-BO31yIIIHAs, MOYBEHHAs,

BHYTPHOPTIaHU3MEHHAS

3.2

Okonornyeckne (Qakropel. Knaccudukammss IKOIOTHYECKHX — (PaKTOPOB:
abnoTHyYecKue, OMOTHYECKHE W aHTPONOreHHbIC. JIeficTBHE 3KOIOrHMYecKuX

(hakTOpOB HA OPraHU3MBI

3.3

AbuoTtnyeckue (aKTOpbI: CBET, TEMIIEpATypa, BIAXHOCTb. DOTONEpHOIU3M.
[IpucnocoOnenuss OpraHu3MoOB K JEHCTBUIO a0MOTHYECKUX (HaKTOPOB.

buonoruyeckue PUTMBI

34

buotnueckue dakropbl. Buapsl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHIIHS,
XHUIIHAYECTBO, Mapa3uTH3M, MYTyallu3M, KOMMEHCAIN3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIU3M, HEWUTpaiau3M. 3HadeHHe OUOTUYECKUX

B3aUMOJICHCTBUH JJIs CYIIECTBOBAHHUS OPTaHU3MOB B TIPUPOIHBIX COOOIIECTBAX

3.5

KOIOTUYECKIE XapaKTECPHUCTHUKU MOITYJIAINH. OcCHOBHEIC IIOKa3aTeJIn
nomyJjanuu: 4YuCJICHHOCTDh, IJIOTHOCTL, POXIAACMOCTb, CMECPTHOCTL, IPHUPOCT,

Murpanus. JJMHaMuKa YUCICHHOCTH MOMYJISILIAN U €€ PEryIIALus

Coo011iecTBa ¥ DKOJIOTHYECKUE CUCTEMBI

4.1

CoobmecTBO opraHuzmMoB — OwuorieHo3. CTpyKTypsl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBas). Bumsl-momuHantel. CBs3u B

OHoOIIEHO3E

4.2

DKOJIOTHYECKUE CHCTEMBI (BKOCI/ICTGMH). [TousatTe 00 »2KocuUcTEME |
6I/IOTCOI_ICHO3C. (DYHKI_[I/IOHEU'ILHBIC KOMITIOHCHTBI 3KOCHUCTCMEBI: MPOAYLICHTEI,

KOHCYMCHTBI, PCAYLCHTHI. prTOBOpOT BCHICCTB MW IIOTOK OHCPIrurM B




skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHH SKOCUCTEMBI. [TuieBbie nienu u
cetu. OCHOBHbIE T[IOKa3aTeId dSKOCUCTEMBI: Ouomacca, HPOAYKLHS.
DKOJIOTUYECKHE MUPAMHUJIBI: MMPOAYKIIMH, YUCICHHOCTH, OroMacchl. CBOMCTBA

9KOCUCTEM: YCTOMYMBOCTD, caMoperyisnus, pazsurue. Cykueccus

4.3

[Ipupoanbie SKOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCHUCTEMA XBOWHOTO
WM IIAPOKOJIMCTBEHHOTO JIeCa.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe u x035UCTBEHHOE 3HAUEHHE arPOIKOCUCTEM B YPOOIKOCUCTEM.
Buopaznoobpazue kak ¢akTop yCTOWYMBOCTH 3KocucteM. CoxpaHeHHe

OMOJIOrHYecKOro pazHooopasus Ha 3emJe
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VYuenune B.U. Bepnanckoro o Ouocdepe. I'panuiel, coctaB U CTpyKTypa
6uocdepsl. XKupoe BemecTBo U ero ¢yHkuuu. OcobeHHOCTH OHMochepsl Kak
17100a71bHON 3KOcHCTEeMBl. JIMHAaMUYECKOe paBHOBeCHME M OOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemecTB U OMOr€OXMMHUECKUE IUKIBI JIEMEHTOB

(yrnepona, azota). 30HaIbHOCTE OHOchepbl. OCHOBHBIC OMOMBI CYIITH

4.5

YenoseuecTtBo B Onochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHUsST B Omocdepe.
['mo6anbHBIEC YKOJTOTHYECKUE TTPOOIIEMBI.
OcHOBa pANMOHAJIBHOTO VYIPABICHUS TPHPOJHBIMH pecypcaMd H WX

ucronbp3oBanue. JloCTKeHsI OMOJIOTHH U OXpaHa MPHUPOIBI

YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

* buonorus. 10 xnacc. I[Taceunuk B.B., Kamenckuit A.A., Pyomos A.M. u ap.;

ITox penakuueii [Taceunuka B.B. AkipronepHoe o01ecTBo «31aTenscTBO

«IpocseuieHue»

* buonorus. 11 knacc. [Naceunux B.B., Kamenckuit A.A., Pyomios A.M. u ap.;

ITon penaknueit [laceunnka B.B. AxkuronepHoe obimectBo «M31aTenbeTBo

«IIpocBemenne»

Oxomorus 10 (11) kmace: yaed.11st 00111€00pa30BaTEbHBIX YUPESKICHUN /

Kpuxcynos E.A., [laceunuk B.B. -9-e u3a., crepeorun. M. Ipoda, 2022




METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA
buonorus. 10-11 knaccel. [Toypounsie pazpabotku. B.B. [laceunuk,

I'.I".IlIBentoB. Mocksa "lIpocsemenue", 2017

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
Enunas xomnekius nudpoBbIx 00pa3oBaTeIbHBIX PECYpPCOB -aJpec caiTa:

http://school-collection.edu.ru, http://lessos.edu.ru

buonorus. Cepliku Ha caiiTel o 6uosioruu - http://biologylib.ru/catalog/,
[TpoexT Bes 6uomorust http:// www.ebio.ru/index-1.html

buonorus. Dnexkrponnbiii yueOHuk http://biologylib.ru/catalog/
https://interneturok.ru/

Bupryansnas nmaboparopus - http://www.virtulab.net

buonoruueckuii cioBapb oH-JaMH - http://www.bioword.narod.ru/

HNHpopmanmoHHO-CIIpaBOYHbIN pecypc no ouosioruu - http://www.cellbiol.ru/



http://lessos.edu.ru/
http://www.cellbiol.ru/

