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HOACHUTEJIbHAS 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY IS
OTIpEeIeNIeHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS ydeOHOro mpeamera
«buonorus» cocraBwin: KoHuenryaiabHble Tnonoxkenus PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JIeH, COJEpXaHHUsS, pPe3ylIbTaToOB OOYy4YeHHS W
TpeOOBaHU K YPOBHIO MOJATOTOBKHU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOITUX LEAX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmrero oopazoBanusi B Poccutickoit denepariim, a Takke MOT0KEHHS O CrierupuKe
Owonornu, €€ 3HAYCHWW B TIO3HAHWHM KUBOW TPUPOABI W OOECIEeYCHUH
CYILECTBOBAHMSI YeloBeuecKkoro oobmiectBa. COrjiacHO Ha3BaHHBIM TOJIOKEHHSIM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma o 6uoorun 1aéT NpeCcTaBiIeHUE O LENAX, 00 00Iel cTpaTeruu
0o0y4eHMsI, BOCHUTaHUS U pa3BUTHUS 00YUaIOLIUXCS CPEICTBAMU yUeOHOI 0 MpeaMeTa
«buonorusy, onpenenser o0g3aTENbHOE MPEAMETHOE COJEPKAHUE, €T0 CTPYKTYPY,
pacmpeneseHue Mo pasjiesiaM M TeMaM, PEKOMEHAYEMYIO MOCIeI0BaTEIbHOCTD
U3Y4YCHHS YIeOHOTO MaTepraja ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBA3€H, JIOTUKM 00pa3oBaTENbHOIO MpOLEcca, BO3PACTHBIX OCOOEHHOCTEN
00y4Jarommxcs.

B nporpamme o 61010Tuu TakKe YUUTHIBAIOTCSA TPEOOBAHUS K IIIAHUPYEMbIM
JUYHOCTHBIM, METANPEAMETHBIM W TIPEIMETHBIM pe3yjibTaTaM OOydYeHUsS B
dbopmupoBaHuU OCHOBHBIX BHUJIOB y4eOHO-TI03HaBaTeIbLHON
JeATeTbHOCTU/Y4eOHBIX JEHCTBUI OOYYarOIIUXCsl MO OCBOEHUIO COEpKaHUs
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
OPUHIMIT TPEEMCTBEHHOCTH B HU3YYE€HUM OuWoyioruu, Osiarogapsi yeMy B Hel
NPOCMaTPUBAETCA HANpPAaBICHHOCTh Ha pPa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopMUpOBAaHUEM  €CTECTBEHHO-HAYYHOT'O  MHPOBO33PCHUS, EHHOCTHBIX
OpUEHTAIM{ JTUYHOCTH, SKOJOTHUECKOTO MBIIUICHUS, IPEICTABICHUN O 3J0POBOM
o0Opasze Ku3HM U OEpeKHBIM OTHOIICHUEM K OKpYKaIollleW NPUPOJHON cpere.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIEeOMOIOTMYECKUX TEOpHUH, a TakKe 3HaHUM O
CTPOCHUM JKMBBIX CUCTEM PA3HOI0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIUX B
HUX TPOLIECCOB B MPOrpaMMe MO OMOJIOTMH yJIEJIE€HO BHUMAaHUE HCIOJb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCETHEBHOM KU3HU JJIS PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4HCIie: NMPO(UIAKTUKU HACIEACTBEHHBIX 3a00JE€BaHUI YEIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJIBTUPOBAHUS, 00OCHOBAHMSI SKOJIOIMYECKHU 11eJIeCO00pa3HOro
MOBEICHUS B OKPY>KAIOIIEH MPUPOTHON Cpeie, aHaIu3a BIMSHUS XO35UCTBEHHOU
JESTENbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX 3KOCHUCTEM.
VYcunenne BHUMaHMS K TPUKIATHON HANPaBJICHHOCTH Y4eOHOro mpeamera
«buonorus» MpoANKTOBAHO HEOOXOAMMOCTHIO 00ECTICUCHUS YCIIOBUM JIJISl pEIICHUS



OJTHOM M3 aKTyaJIbHBIX 3aJlay IIKOJBHOTO OMOJIOrHYEeCKOro oOpa3oBaHusi, KOTOpas
npennonaraeT GOpMUPOBAHUE Yy OOYYAIOIIMXCA CIIOCOOHOCTH aJAalTHPOBATHCA K
U3MEHEHHSIM TMHAMUYHO Pa3BUBAIOIETOCS COBPEMEHHOTO MUDPA.

buonorus Ha ypoBHE cpenHero ooOmero o0pa3OBaHMs 3aHUMAET Ba)XKHOE
mecto. OHa oOecrieunBaer (opMUpPOBaHUE y OOYYAIOIIMXCA MPEACTABICHUN O
HAyYHOU KapTHUHE MHpA, pacliupsieT U 0000IaeT 3HaHUS O KUBOM mpupoje, €&
OTIIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OPTaHM3AIlMd W JBOJIOIUHU, CO3TAET
yCIOBUSL  JUIsi:  TIO3HAHWSI  3aKOHOB  JKMBOM  MpUpOAbI, (GOPMUPOBAHUS
(yHKIMOHAIBHOW T'PAaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMUECKOT0 MBIIICHUS], IEHHOCTHOTO OTHOIIEHHUS K KUBOM MPUPOJIEe
U YEJIOBEKY.

Bbonbioe 3HaueHrne OMOJIOTHS UMEET TaKXKe JIJIsl PEIICHHs BOCTIUTATEbHBIX U
pa3BUBAIOLIMX  3a7a4  CpelHero  odmero  oOpa3oBaHUs, COLMAIU3ALNU
oOyuaromuxcs. M3ydenune 6uonorun obecreynuBaeT yciaoBHs JUisi (HOPMUPOBAHMUS
WHTEJUICKTYaIbHBIX, KOMMYHHMKAITMOHHBIX ¥ HWH(POPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYIbTYPHI, CIOCOOCTBYET HMHTErpalii OMOJOTWYECKUX 3HAHUU C
NPEICTaBICHUAMHU U3 IPYTUX YUeOHBIX TPEAMETOB, B YACTHOCTHU, (U3UKU, XUMUU U
reorpa¢uu. HaszpaHHBIE TOJNIOKEHUS O MpeAHA3HAYECHUH Yy4eOHOro mpeaMera
«buonorus» cocTaBWIM OCHOBY JMJIA ONpENEIEHUs NOAXON0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUsA, MPEACTaBICHHOrO B Iporpamme Io
OMOJIOTHH.

Ot60p comepxkanusa yueOHoro mpeamera «buonorusi» Ha 0a30BOM YpOBHE
OCYHIECTBIEH C MO3ULMHA KYJIbTYpOCOOOpPAa3HOrO MOJIXO0Ja, B COOTBETCTBHM C
KOTOPBIM OOy4Yaromrecs: JODKHBI OCBOUTHh 3HAHUS M YMEHWs, 3HAYUMbIC IS
dbopMupoBaHusi 00IIEH KyJIbTYpbI, OMNPEICISIONINE aJ[eKBaTHOE IMOBEJACHHE
YeIIOBEKa B OKPYJKArOIIeH NMPUPOIHOU cpeje, BOCTpEOOBaHHBIE B ITOBCEIHEBHOM
KU3HA W TPAKTUIECKOUN aesTenbHOCTH. Ocoboe MEeCcTo B 3TOW CHCTEME 3HAHUUN
3aHUMAIOT JIEMEHTHI CO/ICP KAHUS, KOTOPHIE CITYXKaT OCHOBOU it POpMHUpPOBAHUS
NpPE/CTaBICEHUA O COBPEMEHHOM €CTECTBEHHO-HAy4HOW KapTHHE MHpa U
[IEHHOCTHBIX  OpPUEHTAIMAX  JHUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrNYECKOro 00pa3OBaHMs.

CTpyKTypUpOBaHUE COJAEpX)aHUs Y4YEeOHOro MmaTepuaja B MIPOrpaMme IIo
OMOJIOTUM OCYILECTBICHO € YYETOM NPUOPUTETHOI'O 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3aIiy 1
ABOJIOLIMU. B COOTBETCTBHHM C 3TUM B CTPYKType yueOHoro npeamera «buomorusy
BbIJICTICHBI CIEAYIONINE CoAepKaTeabHble JUHUM: «buonorus kak Hayka. MeToisl
Hay4yHOTO To3HaHuUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak
Ouosnornyeckas cuctema», «CucteMa M MHOTOOOpa3ve OpPraHWYECKOTO MHpPay,
«OBOTIOLIUSA KUBOU MPUPOABI», «IKOCUCTEMBI U IPUCYIITNE UM 3aKOHOMEPHOCTH.



enr m3yuyeHuss ydeOHOro mnpenmera «buosjorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIIMOHAILHOU
OpraHu3allid JKUBBIX CHCTEM pa3HOTO paHra © TPUOOPETCHHE YMEHH
UCIIONIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEWCTBHM B OTHOIIEHWH OOBEKTOB
YKUBOH TIPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTkenue 1enu u3ydeHus: yuyeoHoro mpeamera «buonorus» Ha 6a30BOM
ypOBHE 00€cTeunBaeTCs pEIIeHUEM CIIeIYIONUX 3a0a4:

OCBOCHHE OOYYAIOIIUMHKCS CHUCTEMBI 3HAHUH O OWOJIOTHYECKUX TEOPHSX,
YYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUITOTE3aX, MPaBWIaX, CIY)KAIlHX OCHOBOU
JUist OPMUPOBAHUSI TPEJICTABIICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO IMMO3HAHMSI, CTPOSHUH, MHOTOOOpa3ud U OCOOCHHOCTSX KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHM3AIlNH, BBLIAOIINXCS OTKPBITHIX U COBPEMEHHBIX
UCCJIeIOBAaHUAX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOIIUXCS IMO3HABATENbHBIX, HWHTEUICKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCe aHaIM3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3TJISO0B, WIACH M TIOAXOJOB K H3YYEHUIO JKUBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHu3alluy;

CTAaHOBJICHHE Yy OOydJarommxcs oOOIIed KyJabTypbl, (YHKIIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OICHUBATH SBJICHHS OKPYKAIOIIETO
MUpPa KUBOW MPUPOJIBI HA OCHOBAHWH 3HAHUH U OIBITA, MTOTYYEHHBIX TIPH U3YIECHUHU
OHOJIOTHH;

dbopMupoBaHue y OOy4YaIOIMIUXCS YMEHMHA WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHWA B TMPAKTHUECKOW JCATENHHOCTH YEIOBEKa, pPa3BUTHHU
COBPEMCHHBIX MEIUIIMHCKUX TEXHOJIOTHUH U arpoOHOTEXHOIOTHI;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHHS YEJTOBEKOM KUBOM
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIFOACHUS STHICCKUX
HOPM TIpH TIPOBEICHNN OMOJIOTMYECKUX UCCIICTOBAHMIM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUN JUISI TIOBBIIIICHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYPBI, 1UIsl POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHNE TPHUOOPETEHHBIX 3HAHUN U YMEHUH B TIOBCETHEBHOW JKU3HU JJISI
OIICHKH TTOCJIC/ICTBHIA CBOCH JESITEIBHOCTH 10 OTHOIIEHUIO K OKPYXKAIOIICH cpere,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHUE U COOJIIOJIEHHE Mep NPOPUIAKTUKH
3a00J1eBaHUI.

B cucreme cpeanero oOuiero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTEIbHBIM yUE€OHBIM MPEAMETOM, BXOMISIIAM B
COCTaB MpeaMeTHOM obacTu «EcTecTBeHHO-HAYyUYHBIE MPEMETHI.

Jlyist u3ydenust OMOIoruu Ha 6a30BOM yPOBHE CPEIHETO OOIIEro 00pa3oBaHus
otBoauTCs 68 yacoB: B 10 kinacce — 34 gaca (1 yac B Hegento), B 11 kinacce — 34 yaca
(1 gac B Hemeno).



COIEPKAHUE OBYUEHUA
10 KIIACC

Tema 1. Buosiorus Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Posnp 6uonorun B popmMupoBaHUH COBPEMEHHON HayYHOM KapTUHBI Mupa. Cuctema
OMOJOTUYECKUX HAYK.

MeToibl MO3HAHUS KUBOM MPUPOIBI (HAOTI0IEHUE, SKCIIEPUMEHT, OMMCAHNUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Mennens, H. K. Konbros, Ix. Yorcon u @. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30BaHHE pa3IMYHBIX METOIOB IPHU
U3YYCHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUsA.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHust ouosioruu. OTinuue
YKHUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOBI.

CaoiicTBa 6HocucTeM U X pa3HooOpa3ue. YpOBHU OpraHu3alud OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHiT), Onoc(epHBI.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KIETKU. XHWMHUYECKUE 3SIJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BellecTB B KieTke. llomnepikanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMeHnunmbie 1 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOWM MOJIeKyJbl (TIepBUYHAS, BTOPHUYHAsl, TpPETHUYHAs U
YeTBEpTUYHASL CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



depMeHTHI — Onosioruueckue kartanuzatopbl. CTpoeHue ¢hepMeHTa: aKTUBHBIM
neHTp, cyocrpatHas cneuuduuHocts. Kodepmentsl. Buramunbl. Otnnuus
(bepMEHTOB OT HEOPTaHUYECKUX KAaTaIN3aTOPOB.

VYraeBoabl: MOHOCaXapuibl (T1I0K03a, pru003a U 1e30KCUpr003a), TUcaxapubl
(caxaposa, JlakTo3a) U TOJNMCaxXapuabl (Kpaxmaj, TJUKOreH, E/UI0I103a).
buonornyeckue GyHKIMM yriieBOI0B.

Jlumuael:  Tpurmunepunabl, Qochomunuapl, crepouabl. [ uapoduIbHO-
ruapopoOHble cBoiicTBa. buonormyeckue ¢yHkuuu JunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIUIUJIOB KaK HICTOUHUKOB YHEPTUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBbIX KuCIOT. Ctpoenne u ¢pynkumu JJHK. Crpoenune u pynkmuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Kiierounas teopus — npuMep B3auMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Kierka kak mienoctHas xxuBas cuctema. OOmue nNpru3HaKy KIETOK: 3aMKHYTast
HapyxHass MmemOpana, Monekyinbl JIHK kak reHernmueckuil ammapar, cucrema
cuHTe3a Oernka.

Tunbel KJIETOK: »yKapuoTHYecKas U mpokapuotudeckas. OcoOEHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

IToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIUKC, UX
¢ynkuuu. [1na3zmarnueckas memOpaHa, e€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMeMmOpanHbie opraHounbl kieTku: OIIC, ammapat [Nombmxw,
au30coMbl. [lonyaBTOHOMHBIE OpPraHOWABl KJIETKH: MUTOXOHIPWH, IUIACTHUIBIL.
[Tpoucxoxnenne MUTOXOHIApUM u mactua. Buael tutactun. HememOpannbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA IIEHTP, LEHTPUOJIU, PECHHUUKH,
KryTUKU. OYHKIIMY OPraHOUIO0B KJIETKH. BKimroueHusl.

SAnpo — perynsaropHblii 1IeHTp KJeTku. CTpoeHue snpa: siaepHas 000JI0UKa,
KapuoIUIa3mMa, XpOMaTHH, SAPBIIIKO. X POMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiaen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankinn, K. M. bap.

Jnarpammel: «PacripeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOW ITPUPOAELY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEN.

Tabmuiel u cxembl: «llepuoandeckass TabaUIAa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKYJTbl BOJIbI», «brocuuTes Oenkay, «CTpoeHue MOJIeKyJTbl Oemkay,
«Ctpoenue pepmentay, «HyknennoBbie kucinotel. JJHK», «CTpoeHune Moaekybl



AT®», «CTpoeHHE >YKAPUOTUYECKOW KIETKW», «CTPOCHHUE YKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE MPOKAPUOTUYECKOU KIETKHUY,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHME MJiA MPOBEACHHS
HAOJIIOJICHUM, WM3MEPEHUM, SKCIIEPUMEHTOB, MUKpOIpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora Ne 1. «/3ydyeHue KaTadIUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlabopatopHasi pabora No 2. «l3ydeHuwe CTpoeHHS KJIETOK pACTEHUH,
KUBOTHBIX U OaKTEpHil MOj] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpENapaTax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIUA (PHEPreTUUYeCKUii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tunsl oOMeHa BenecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Ponb dhepmMeHTOB B
oOMeHe BEIEeCTB U MPEBPAIEHUN SHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (Qa3bl (oTocuHTe3a. Peakuuu
dorocunTeza. dpdexTuBHOCTH PoToCUHTE3a. JHAUCHHE (HOTOCUHTE3A IS JKU3HU
Ha 3emuie. BnusiHue ycioBuii cpefpl Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIICHHS €ro
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCuHTEe3. XEMOCUHTE3UPYIOIIHe OaKTepuu. 3HAUYCHUE XEMOCUHTE3a s
KU3HU Ha 3eMII€.

DHepreTnuecknii oOMeH B KJeTke. PacimerieHue BeIecTB, BBIJCICHUE H
AKKyMYJIUPOBAHHE SHEPTUH B KJIETKE. DTaIbl YHEPTreTUIECKOro oOMeHa. [ mukomus.
bpoxenue u ero Buabsl. KucimopogHoe OKHCICHUE, WU KIETOYHOE JbIXaHUE.
OxucnutenpHoe GochopmtrupoBanue. DPGHEeKTUBHOCTh IHEPreTUUECKOro 0OMeHa.

Peakmmum wmatpuunoro cuHre3a. ['enermyeckas wuHbpopmamus u JIHK.
Peanuzaumst reHerudeckoil MH@oOpMauuMu B KJIETKe. ['@HETHMYECKHil KOJ M €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuHTe3 PHK. Tpancnsuus — 6uocunTes
Oenka. Otanbl Tpancisiuuu. KoaupoBanue amuHOkucior. Pomb pubocom B
OounocuHTese Oenka.

Hekinerounsie popMsbl ku3HU — BUpychl. ctopust otkpeitust Bupycos (/1. 1.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M KU3HEHHOTO I[MKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc ummyHonedunura denoeka (BUY) — BozOymaurens CITM/]a.



OOpaTHass ~ TpaHCKpUIIMs, peBepraza W  uHTerpasza.  Ilpodunakruka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaAHUI.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIIY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JJHK»,
«CtpoeHre U QPyHKIIMOHHPOBaHUE TeHay, «CuHTe3 Oenkay, «[ eHeTnaecKkuit Kom,
«Bupycer», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/a,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-antukanuu «Yapoeaue JIHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKN», Mojienb cTpykTyphl JTHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHblii 1MKJ, WM KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Pemnukaruss — peaxius MaTPUUYHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu mutosa. [lpoueccsl, npoucxoasiue Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemas rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE JJI51 CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. Ilporeccel, nmpoucxonasiipe Ha CTaausx Menosa.
IToBenenue xpomocom B Meino3e. Kpoccunrorep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUsA TIOJNOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHHS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHATBLHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, TacTpyisnus, opraHoreHes. IlocTamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



cCpenbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPhI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOICTBA.

Poct u pasButue pacrenuili. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue xkieTku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomMocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpssmoe n HenpsIMOe pa3BUTHE», «l aMeTOreHe3 y MiIECKONUTAKUIIUX U
yesnoBeka», «OCHOBHbBIE CTaIMM OHTOI'€HE3A.

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «Slineknerka miekonurarouiero», «Kapuoknnes B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEb-alIuiuKanusa «JleneHue KIEeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

JlaboparopHass pabora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnasi pabora Ne 4. «3yueHue CTpOEHHs MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTb U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeruku. Mcropus pa3sutus reHeTUKd. Ponps nuronoruu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE€ TEHETUKUW. MeToApl TEeHETHKU (TUOPUI0I0TUYECKUH,
[IUTOTEHETUYECKUNA, MOJICKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE T'€HETHYECKHUE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Mennenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH eIuHOo00pa3us THOpPUIOB TEPBOTO
nokosnenus. [IpaBuino noMMHUpOBaHMs. 3aKOH paclleIUIeHNs TpU3HakoB. ['unore3a
YUCTOTHI raMeT. [1oHOEe 1 HenmoJIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  LluToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpemuBanue. Vcnonp30BaHne aHAIM3UPYIOLIETO CKPEIMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnienHoe HacnegoBaHue npu3HakoB. Padora T. Moprana no cuemnjieHHOMy
HACJIEOBaHUIO reHOB. HapyllieHue clerieHusl TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHas TEOPHUs HACIEACTBEHHOCTH. | €HETUYECKHE KAPTHI.



I'enernka mosia. XpoMOCOMHOE OMpENeSieHHE MoJia. AyTOCOMbI U MOJIOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  U3MEHUYMBOCTH.  XapaKTEpUCTUKA
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, Wid TeHOTUIMYECKas, HU3MEHUYMBOCTh. KoMOMHaTHBHas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTallMOHHAs U3MEHYMBOCTh. Kitaccudukarus MyTamnuii: reHHbIS,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTMYECKUX PSAJOB B HaclieACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/Abl T€HETUKU
YeJI0BEKA: T€HCAIOTHYCCKUM, OU3HEIOBEIN, IIUTOrCHETHUYCCKUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-T€HETHUECKHU . CoBpemeHHOE ONpEIETICHUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOLIBIO
[II1P-amamm3a. HacneacTBeHnnle 3a00jIcBaHUS 4YelOBEKAa: TI'CHHBIC OOJIC3HH,
00JIe3HU C HACIEACTBEHHOM MpPEapacioioKEHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHepatuBHble MyTauud. CTBONOBBIE KJIETKH. [IpuHUUIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHEeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUYEHHUE MEAUIIMHCKON
TE€HETUKU B MPEAOTBPAICHUY 1 JIEYEHUN TeHETUYECKUX 3a00JICBaHMI YeTOBEKa.

JdemoHcTpanum:

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

Tabnuipl U cxembl: «KMOHOTHUOPUIHOE CKPEIIMBAHUE U €T0 [IUTOT CHETHYEeCKast
OCHOBAa», «3aKOH pacUICIUIEHUS U €r0 HUTOr€HETUYECKAs! OCHOBA», «3aKOH YHUCTOTBI
ramery, «/lurubpuanoe ckpenuBanney, « [uTonoruueckne OCHOBBI TUTUOPUTHOTO
CKpeIIUBaHuA», «Meno3y, «B3anmoaencTBre ajuienbHbIX T€HOBY, «['eHeTnueckue
KapThl PACTEHMI, )KUBOTHBIX U YEJIOBEKa», «l'e€HeTnka momnay», «3aKOHOMEPHOCTH
HACJIEOBaHUA, CUEIUIEHHOIO € MoJoM», «KapuoTumbl 4yenoBeka M >KMBOTHBIXY,
«Buasl m3meHunBOCTHY, «MoaudukanmonHas M3MEHYHUBOCThY», «HacnemoBanwme
pesyc-(akropay, «['eHeTuka rpyni KpoBu», «MyTanmoHHast K3BMEHUUBOCTH.

OO6opynoBanue: Mojaenu-anmuiMKanud «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«Hemonnoe nmomunupoBanuey», «JluruOpuaHoe ckpemnuBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT ¥ MUKpoTpemnapaTt «/[po3oduna» (Hopma, myTammu (GOpMbI
KpPBUIBEB U OKPACKH Tena), repoapuii «I opox mOCEBHOM.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Jlaboparopnasi pabora Ne 5. «M3ydeHue pe3yslbTaTOB MOHOTHUOPUAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKpPOIpEnapaTaxy.

Jlabopatopnas pabora Ne 6. «M3yyeHne MoaudUKaIMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHON KPUBOM».

JlaboparopHast pabota Ne 7. «AHanu3 MyTanui y Apo30(Hibl HA TOTOBBIX
MHKpOIpenaparax».

[Ipaktuyeckass pabora Ne 2. «CocraBieHWE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuysi Kak Hayka M IpoLecc. 3apOXKACHUE CENEKIUU U JTOMECTUKALMSL.
VYyenue H. U. BaBuiioBa o ieHTpax MpoUCX0KAEHUS 1 MHOTOOOpa3usi KyJlIbTYPHBIX
pactenunii. LIeHTpbl NpoUCX0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOIbI CeleKIUU. MacCoBBIM U MHAMBUIYAIbHBINA OTOOPHI B
CEJIeKIIMM pPacTeHHM W >KUBOTHBIX. OIleHKa JKCTephepa. bIM3KOpOACTBEHHOE
cKkpemuBaHue — WHOpuAMHT. Yucras nuHus. CKpenMBaHWE YHUCTBHIX JUHUU.
I'erepo3uc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIUHT.
Otnanénnast rudbpuanszanus u e€ ycrnexu. MickycCTBEHHbIN MyTareHes U nojyuyeHue
NOJINIUIOUIOB. JIOCTMKEHUS CENEKINN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonoruss Kak OTpacib NPOWU3BOACTBA. ['€HHas MHXKEHEpHUsA. OTambl
co3ganusi pexkomOunantHod JIHK wu tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTEHUM.
KinonnpoBanue BBICOKONIPOIYKTHUBHBIX CENbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M 3Tudyeckue  npoodinembl. MO —  reHeruyecku
MO (UIIPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

IToprpers: H. M. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanos.

Tabmuupl u cxembl: kKapra «LleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuily, «l[lopoabl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. iBanoBay,
«[Tomumnougus», «OObEeKThl OHOTEXHONOTUMY, «KileTOuHbIE KYIBTYpbl H
KJIOHUpOBaHue», «KOHCTpynupoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISIKH TUIOA0B M KOPHEIIOOB JUKUX ()OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlaGopaTopHblie u npakTu4ecKue padorTbl:

Okckypcuss «OCHOBHBIE METOABI U JOCTUKEHUS CEJEKUUU PACTEHHH H
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,



COPTOMCIIBITATENbHBIA ~ y4aCTOK, B TEIUIMYHOE  XO3SMCTBO, J1abOpaTOpHUIO
arpOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIIOLMOHHASI OMOJIOT M.

[Ipeanocbulkn BO3HUKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIOLMOHHAS
Teopusi U €€ MecTo B Ouonornu. BiusiHue 3BONIONMOHHON TEOPUU HAa Pa3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CBuzerenscTtBa dBoMOIMU. [laleoHTOIOTMYECKHE: TOCIIEI0BATEIBLHOCTD
HOSIBJIEHUS BUJOB B MaJ€OHTOJIOIMYECKON JIETOMHUCH, NEPEXOJHbIE (HOPMBI.
buoreorpaguueckue: cxoncTBo u paznuure GpayH 1 Gaop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOACTBA M pa3auuusi SMOPHUOHOB pAa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHAJIOTHYHbIE,
pPYIUMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJEKYJIIpHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTeH y BCex
OpraHU3MOB.

OBomonmonHas Teopust Y. JapBuna. Ilpeanochblik BO3HUKHOBEHHUSA
JapBUHU3MA. JIBWXKylMe CHJIBl 3BOMIONMHM BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE MPU OTPAaHUYEHHOCTH PECYPCOB, HEOINpEAEIEHHAs] U3MEHYUBOCTD,
O6opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust 3BooIuu (CTI) u e€ OCHOBHBIE MOJTOKEHHUS.

Muxkpossosonus. [Tomynsuus kak eauHUIA BUAa U 3BOJIOLHH.

JIBrxymue cuibl ((hakTopbl) SBOMIOUMUA BHJIOB B Mpupoje. MyTallMOHHBIN
npoluecc ¥ KOMOWHATHMBHAs WM3MEHYMBOCTH. [lomyssiiMOHHBIE BOJHBI M Jpeud
reHoB. M301us u Murpanus.

EctectBennblii oTO0p — HampaBistonmii  Qaktop sBomonun. DPopmbl
€CTECTBEHHOT 0 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BONIONUU. [Ipumepsl
MPHUCTIOCOOJICHN Y OpraHnu3MOB. ApoMop( 036l M UTNO0ATATITAIIHH.

Bun wu BugooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (DOpPMBI
BUJ1000pa3oBaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpoosBomonusi. DopMbl  IBONIONUU:  (uUIeTHYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoopaTtuMocTs 3BOMIOIMH.

[IpoucxoxJ1eHHEe OT HeClEeUHaJIu3HupOBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas pagualus.

JdeMoHCcTpanuu:

[Toptpersi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
Bbap, 2. TI'ekkens, @. Mronnep, A. H. CeBepiios.



Tabnuuel U cxembl: «Pa3BuTHe OpraHU4Yeckoro Mupa Ha 3emiiey, «3apoibIIIu
MO3BOHOUHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOopbObI  3a
cyiecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroo0pasue COpTOB pacTEeHU»,
«MHoroobpasue  mopoa  JKUBOTHBIX), «[Tomynsaunny, «MyTanroHHas
U3MEHUYUBOCTH», «ApoMopdo3bl», «Maunoananrauun», «OOmas aereHepauus»,
«/IBmxymue cuibel 3Bomouun», «Kapra-cxema wapmpyra myremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «lIpucmoco0IeHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe BUg000pa3zoBaHue», « IKOJIOIHUYECKOE BUI000PA30BAHUE.

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHbBIMU THUIIAMHU OKPACKH,
HaOop TIONOB M ceMsH, Koyiekuus «l[IpuMepsl 3alUTHBIX NPUCIIOCOONEHUN Y
KUBOTHBIX», MOjelb «OCHOBHBIC HAIPABJICHHUS SBOJIONUN», 00BEMHAS MOJETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX ).

buoreorpadguueckass kapta wwupa, KouieKuusi «DopMbl COXPaHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», wmonenp anmmkauus «llepekpéct
XpOMOCOM», BIaXHbIe npenaparsl «Pazsurue Hacekomoro», «Pa3Burue JIArymKn»,
MuKponpenapart «Jlpo3zoduna» (HopMma, MyTanuu (popMbl KPbUILEB U OKPACKH TEIA).

JlaGopaTopHblie U npakTU4YecKue padorThli:

JlaboparopHasi padora Ne 1. «CpaBHeHue BHAOB O MOpP(]OIOrHYEeCKOMY
KPUTEPUION.

Jlabopatopnas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOT'O XapaKTepa.

Tema 2. Bo3HMKHOBeHME U Pa3BUTHE KM3HHU HA 3emuie.

JloHaydHbBIE TPENCTABICHUA O 3apOKACHUM >KWM3HU. HaydHble THUIoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHcHepMus. XUMUYECKas
ABOMIOIMUSI. AOHOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHMYECKHX.
OKCHEepUMEHTAIBHOE MMOATBEPKICHUE XUMUUECKON 3BooIMK. HavyanbHbIe 3Tarbl
ounonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME ITPOTOKJIETKH. lIepBble KIETKM M HMX 3BOIIOLMS.
@opMHUPOBaAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. llaneosoiickas spa u e€ mnepuoabl: KeMOPUUCKUH,
OPJOBUKCKHUH, CHITYPUHUCKHAM, IEBOHCKUM, KAMEHHOYT OJIbHBIN, TIEPMCKHUU.

Me3o30KcKas 3pa v €€ NePUObl: TPUACOBBIN, FOPCKUNA, MEJTOBOM.

KaitHo3oiickass »3pa W €€ TMepuoabl: MAJICOr€HOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepuCTUKa KIMMaTa M Ie0JIOTMYECKUX MpoleccoB. OCHOBHBIE 3TaIlbl
ABOJIIOLIMM PACTUTEIBHOIO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHHHd U
XKUBOTHBIX. [losiBIEHUE, paclBET U BEIMUPAHUE IPYIM KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKoro Mupa Kak oTpaxkeHue 3Boiouud. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

DBOJIIOIMSA YETIOBEKA. AHTPOIIOJIOTUs KaKk Hayka. Pa3Butue npencTaBieHui o
MPOUCXOXKICHUU YelloBeKa. MeToabsl u3ydeHusi anTpomoreHe3a. CxojcTtBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBrxyiue cuibl (hakTopsl) aHTpornorenesa. HacneacrBeHHas ©I3MEHYUBOCTh
U eCTeCTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 >KW3HH, H3TOTOBJICHUE OPYAHM
Tpy/la, MBILIJIEHUE, PEUb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEIOBEKA: aBCTpajonuTeku, Yenopek
yMmenbid, YenoBek npamoxomsamud, YenoBek HeanaepraibCckun, YenmoBek
pasymHbIii. Haxomku HMCKOMaeMbIX OCTaTKOB, BPEMs CYIECTBOBaHMs, 00JIacTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pas3 KU3HU, OPYIHSL.

UYenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIEOUAHAS
(eBpasmiickas),  Herpo-aBCTpaJioujHasi  (dKBAaTOpHAIbHAs]),  MOHTOJOMIHAS
(a3naTcko-amepukaHckas).  UepTbhl  OPUCIIOCOOJECHHOCTH  MpeAcCTaBUTEIEH
YeJIOBEYECKUX pPAC K YCJIOBHUSAM CYIIECTBOBAaHMs. EJMHCTBO 4UEIOBEUYECKHUX pac.
Kpuruka pacuzma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilacrep, A. M. Onapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabnuuel 1 cxembl: «Bo3nukHoBeHHe CoOMHEYHOUM cuCTeMbl», «Pa3Burtue
opraHuyeckoro wmupa», «PactutenpHas KieTka», <« KuBOTHas  KJETKay,
«IIpokapuornueckasi kieTka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOCHHS YeJIOBEKa U UeTO0BEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE Me€CTa NAJICOHTOJIOTMYECKMX  HAXOJOK  MPEJIKOB
COBPEMEHHOI'0 4YeNoBeKay», «/lpeBHeume moan», «pesHue moan», «llepsbie
COBPEMEHHBIEC TI0IN», «HemoBeuecKkue pachh».

O6GopynoBanue:  Mmymsiku  «[lpoucxoxaenne  denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMaHbOHIIA), CIEHKH WIH
n300pakeHUsT KaMEHHBIX OpYIUid MNEepBOOBITHOIO YeIOBeKa (KaMHU-YOMMEPHI,
pyOuna, ckpebna), TreoXpoHOJOornueckas TalOnuna, Komiekuus «DopMbl
COXPaHHOCTH UCKOTAEMbIX >KUBOTHBIX M PACTEHUI.

JlaGopaTopHblie n nNpakTH4YecKue padorTbl:

[Tpaktrueckas padora Ne 1. «/3ydeHue MCKOMAEMBIX OCTATKOB PACTEHHUMN U
KUBOTHBIX B KOJUIEKIIUSIX.

DKCcKypeust «IBONIONHUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIM WA KPAaeBEIUECKUN My3€il).

Tema 3. OpranusMbl ¥ OKpPY:Ka0IIAs cCpeaa.



DKOJIoTUsl KaK Hayka. 3aJjauM U pa3Jieibl 3KOJOTur. MeTobl HKOJIOTHYECKUX
UCCJIEIOBAHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JyILIHAs, MMOYBEHHA,
BHYTPHOPTraHU3MEHHAsI.

Okonoruyeckue (akrtopel. Kiaccupukanuss 3KoIOruyeckux (pakToOpoB:
abuoTHueckne, OMOTHYECKHME M aHTpOIOreHHble. JlelcTBUE HKOJIOIMYECKUX
(hakTOpPOB HAa OPTraHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPUOAUIM.
[Ipucnocobnenust OopraHu3MoOB K  JACHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckue puTMsl.

buornyeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cuMOKMO03 U ero (opmsl. I[lapazutusm, xoomnepaiusi, MyTyalusM,
KOMMEHCaJIu3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIU3M, HEUTPATU3M.
3HaueHre OUOTHUYECKUX B3aMMOJCWUCTBHUI /JIi CYIIECTBOBAHUS OPraHU3MOB B
IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApaKTEPUCTHUKU nomyisuuud. (OCHOBHBIE IOKa3aTENH
HOMYJISLMU: YUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
mMurpanus. J{nHaMuka YuCIEHHOCTHU MONMYJISIUU U €€ PeryJIsaiusl.

JdemoHcTpanuu:

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

Tabmuuel u cxembl: kapra «lIpupognsie 30ub1 3eminy, «Cpeabl 0OUTaHUS
opranusMmoB», «Poronepuoanusm», «llomynsuum», «3aKOHOMEPHOCTH poCTa
YUCIIEHHOCTU NOMYJISUMU UH(DY30pUU-TY(Penbku», «[lumespie nenm».

JlabopaTtopHble U NpakTHYecKUe padoThI:

Jlabopartopnas pabora Ne 3. «Mopdonornyeckrne 0COOEHHOCTH PaCTECHUN U3
Pa3HBIX MECT OOUTAHHUSI.

JlaGoparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEYyCay.

[Ipaktuueckas padota Ne 2. «[lofcyé€T MIOTHOCTH NMOMYISIUN Pa3HBIX BUIOB
pacCTEHUI.

Tema 4. Coo0mecTBa ¥ IKOJI0OTHYECKHE CHCTEMBI.

Coo0miecTtBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BHUIOBas,
NpoCTpaHCTBEHHasA, Tpoduueckas (muieBas). Bunpbl-gomunantel. CBsizu B
ouoreHose.

Dxonoruyeckre cucrtembl (dkocucTembl). lloHsiTue 00 »dKocucTeMe H
ouoreornieHoze. @DYHKIIMOHAIBHBIE KOMIIOHEHTHI HKOCUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTBI, PEAYLEHThl. KpyroBopoT BElIECTB U NOTOK 3HEPTHH B DKOCUCTEME.
Tpoduueckue (umieBsie) ypoBHU dKOCUCTEMBI. [IuieBbie menu u cetu. OCHOBHBIC
NOKa3aTeIu 3KOCHCTEMbl: OuoMacca, NPOAYKIHUS. ODKOJIOIMYECKUE MHPAMUIBI:



OPOAYKIMM, YUCICHHOCTH, Ouomacchl. (CBOWCTBA HSKOCUCTEM: YCTOHYMBOCTb,
caMoperymsiuus, pazpurue. Cykieccusl.

[IpupoaHble PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOI'O
WIH [IUPOKOJIMCTBEHHOIO JIECa.

AHTpOIIOr€HHBbIE  3KOCHUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorudeckoe u X03sHCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpaszue kak QakTop ycToMuMBOCTH 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOro pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnaackoro o ouochepe. I'panuiipl, coctaB u CTpyKTypa
ouoceprr. JKuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHocdepbl Kak
ro0agbHOW 3KOCHCTEMBl. JlMHaAMUYeckoe paBHOBeCcME U oOpaTHasi CBs3b B
o6uocdepe.

KpyroBopoTs! BemiecTB 1 OMOreoXMMHUECKUE IIUKIIbI 3JIEMEHTOB (yriiepoa,
a3zoTa). 30HaNbHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiin. AHTPOIIOreHHBIE M3MEHEHHS B Onocdepe.
I'moGanbHbIE 2KONTOTHYECKUE TPOOTIEMBI.

CocyiiecTBoBaHM€e NPUPOIbI U YesioBeuecTBa. CoxpaHeHue 6rnopazHooOpasus
KaKk OCHOBa YycToWuumBocTH Ouocdepbl. OCHOBa palOHAIBHOIO YIPaBICHUS
OPUPOAHBIMUA PECYPCAMHU U UX HCNONb30BaHUE. JlOCTHKEHNS OMOJIOTMM U OXpaHa
IPUPO/IBI.

JdeMoHcTpanuu:

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

Tabmuupl u cxemsl: «llumessie nenu», «bHOLEHO3: COCTaB U CTPYKTypay,
«[Ipuponueie coobmiectBa», «llenu nuraHus», «IKOJIOTMYECKAs MHPAMUTAN,
«buocdepa u denoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTeMa
XBOMHOro  Jjeca», «buomneHnos BomoéMan, «ArporeHod», «lIpumepHbie
AHTPOIIOT€HHBIE BO3JICHCTBUS Ha PUPONY», « BasKHENIIME NCTOYHUKY 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BaxkHeillnas coctaBistonias ouocheps»,
«®DakTtopel  nerpaganuud  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOpHI
PaaMoOAaKTUBHOTO 3arpsisHeHus Ouocdepbr», «OOmas crpykrypa Ouocheps,
«PacnpocTtpanenune xu3Hu B Ouocdepe», «O30HOBBIA dKpaH OHoOchepbI»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azota B IpUpOIE».

OO6opynoBanue: Mojenb-anmmIukanus «TunuyHble OMOILEHO3bI», TepOapwii
«PacTurenbHBIe COOOIECTBAY, KOIUIEKIINA «bHOIIeHO3Y, «BpeauTenn BaKHEHIITNX
CEBCKOXO3SMCTBEHHBIX KYIBTYpP», TepOapuu U KOJUIEKIIMU PACTCHUHN U )KUBOTHBIX,
NPUHAJIEKAIINE K PA3HBIM SKOJIOTMYECKUM TpyIaM OAHOro Buaa, KpacHast kHura
Poccuiickoii  ®enepammu, u300paKeHUS OXpaHSEMbIX BHJJIOB pAacTEHUH U
KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA I[IPOIPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCS TpeOOBaHUS K pe3yJbTaram
OCBOGHHUS  OOY4YaIOIIMMHUCS MPOrpaMM  CpelHEro  oomero  o0pa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3ylbTATOB OCBOCHUA Mpeamera «buomorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYArOUIUMHUCS POCCUMCKON
rpaXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATENBHOCTA [EHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAIUYUE OKOJOTMUECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS mpenmera «buonorus» maocTuraroTcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, HCTOPUUECKUMU U JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMU
TIOBEJICHUSI W CIIOCOOCTBYIOT TIPOI[ECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3UMLUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTAPIIEMY IMOKOJICHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TPpAAUIUASIM MHOTOHAIIMOHAJIIBHOrO Hapoaa Poccuiickoint denepanuu, Opupoae U
OKPY’KAIOIIEN CPELE.

JIngHOCTHBIE pE3yNbTaThl OCBOCHHUS YyueOHOro mnpeaMera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOT'O
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCHMCKOI0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBa)KEHHE 3aKOHA
Y TIPaBOMOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATETHHOCTH TIPH CO3JJaHUU YIECOHBIX
MPOEKTOB, PEIIEHUHM Yy4eOHbIX U TO3HABATENIbHBIX 3a/lad, BbHIIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHUE YUYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS JIFOJIEH C pa3HbIMU YOCKICHUSMU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX M HCCJIEAOBATEIbCKUX 3ajJlad, YBaKUTEIHHOTO
OTHOIIEHUS K MHEHHIO OINIMOHEHTOB MpHU OOCYXIECHUHU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN NEATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUHUCKON IPaXAaHCKON UIEHTUYHOCTH, IaTPUOTU3MA,
YBa)KE€HUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH repesl PoauHoM, ropoctu
3a CBOM KpaH, cBOKO PoauHy, CBOM S3BIK M KYJBTYpy, NPOIUIOE W HACTOSALIEE
MHOTI'OHAllMOHAJILHOIr0 Hapoaa Poccun;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIHUIO U MaMSITHUKAM MPUPOABL,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHHUMAHUS 3HAYCHUS OWOJOTMU B IIO3HAHUU 3aKOHOB
IPUPO/IbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 00I1IEeCTBA;

uaeiiHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN POCCUIICKOT0 HAPOA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTONYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTI'O TMPHHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusiMHu HapoJoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAsh ICTETUKY OBITa, HAyYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;



NIOHMMAaHHE dMOIIMOHAILHOTO BO3JCHCTBUS KUBOM IPHUPOJIBI U €€ IICHHOCTH;

TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocHUTAHHMS, (POPMHPOBAHHUS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

MOHUMAHHME U peanu3alius 3J0pOBOro 1 0€30macHOro oopasa sKu3HH (310pOBOE
UTaHue, COOJII0ICHUE TUTUEHUIECKUX MTPABUI U HOPM, COATaHCUPOBAHHBIN PEKIM
3aHATUM W OTHObIXa, peryiasipHas (Qu3nyeckas AakTUBHOCTb), OEpEKHOro,
OTBETCTBEHHOTO W KOMIICTCHTHOT'O OTHOIICHHS K COOCTBEHHOMY (hM3UYCCKOMY M
MICUXUYECKOMY 3]I0POBBIO;

MOHMMAaHUE IIEHHOCTH TMPaBWJI WHIWBUIYAIBHOTO H  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIIUSX, YIPOXKAIOIINX 3JOPOBBIO M KU3HU JIFOJICH;

OCO3HAHME MOCIEACTBUN U HENPUSTUS BPEAHBIX MPUBBIYEK (YyMOTpeOIeHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYIy, OCO3HAHWE IIEHHOCTH MacTEPCTBa, TPYI0TIO0UE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

WHTEPEC K pa3IMuHBIM cepaM MpoPeCCHOHABHON ACSITEIHPHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH T1eJIeCO00pa3HOe OTHOIICHHE K MTPUPOE KaK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyILIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOH KYJIbTYpBI: MPHOOPETECHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPYXarUIEH CPEIIbL;

OCO3HAaHHE TJI00aTBLHOTO XapaKTepa IKOJOTHMYECKUX MpoOjaeM W MyTed uX
pElIeHHUS;

CIIOCOOHOCTH UCIONIb30BaTh MPUOOpETaeMBbIe TPU U3YUECHUN OMOJIOTHH 3HAHUS
U yMEHUS TP PEIICHHH TpoOJieM, CBSA3aHHBIX C  PaAlMOHAIBHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUA B NPUPOJIE,
HANPABJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIIOB,
IKOCHCTEM, OHoCchephl);



AKTUBHOE HENPUATUE IEUCTBUM, IPUHOCAILUX BPE OKPYKAIOLIEH IPUPOIHOU
cpene, YMEHHE MPOrHO3UPOBATh HEOJAronmpHATHBIE DKOJIOTHYECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX JIEUCTBUUA U MTPEIOTBPAILATh UX;

HaJIMYHUE€ PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHHUS, 3KOJIOTHYECKOU KYJIbTYPBHI,
OITbITa JIEATEIbHOCTH 9KOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMH B ITO3HABATEIbHOM, KOMMYHHKATHBHOW M COIUAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUUYECKOM JIEATEIBHOCTH 3KOJIOTHYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOTE
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM W YHWTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aUMOJICVCTBUSA MEXK1Y JIFOJIbMUA U TTIO3HAHUS MUPA;

NOHWMaHUe crnenuPuKkr OWONTOTMM KaK HayKd, OCO3HaHUA e€ poilu B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHus 00 OKpYXKalollleM MHUpPE KaK O €IMHCTBE IPHUPOJIbI, YEIOBEKa U
olIIecTBa, B TMO3HAaHWM MPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH TIPOoOIeM
COXPAHEHHUS TPUPOAHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTH OUOJOTHUU JISi COBPEMEHHOMN ITMBWIM3AIIUU:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  peliaTh  PeCcypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBHBIX AKOJIOTUYECKUX MPOOJIEM U
o0ecrieueHus1  mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HHU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTMYECKUX 3HAHUW B IENSIX
MOBBIIIEHUST OO KYJIbTYphl, €CTECTBEHHO-HAay4YHOW TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIBHON T'PaMOTHOCTH oOydarommxcs, GpopmupyeMoi
IPpU U3yYEHUN OMOJIOTHH;

MMOHMMAaHUE CYHNIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHM UCIIONb30BaTh TIOJIydaeMble 3HaHUS [JIs aHajdu3a U
00BSICHEHUS SIBJIICHHH OKPYXAIOIIEro MUPa U MPOUCXOIAIINX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIIOUCHHS Ha OCHOBE HAydHBIX (DaKTOB U
MMEIOIINUXCS JAHHBIX C LEJBIO MOMYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
perieHus MpooJIeM B pealbHbIX )KU3HCHHBIX CUTYaIIHsX;

OCO3HAHUE LIEHHOCTH HAYYHOU JESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENBCKYIO IEITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTb M CHOCOOHOCTH K  HENPEpPHIBHOMY  O0pa30BaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYEHUIO HOBBIX 3HaHMM MO OHONOrMM B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAYuUMble i1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHUS, OTPAXKAIOIIUE
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(UKy METOJ0B TMO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UccleloBaHue, Ha0I0IeHne, U3MEPEHHUE, YKCIIEPUMEHT U APYTUX ), YHUBEPCAIbHbBIE
yuyeOHbIe JCHCTBUS (IIO3HABATENIbHBIC, KOMMYHUKATHUBHBIE, pETYJSITUBHBIC),
oOecrneunBaromue GpopmupoBaHue GyHKIHOHAIBHOW IPAMOTHOCTH M COLUAIBHOMN
KOMIIETCHIIMM  OOYyYalolMXCsl, CIIOCOOHOCTh OOYYarolUXCS  HCIOJIb30BaTh
OCBOEHHbIE MEKIUCIUTIIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHbBIE
y4eOHbI€ IEUCTBUS B IO3HABATEILHOW U COLIMAJIBHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHMS MPOTrpaMMbl CpPEIHEro OOIIEro
00pa3oBaHuUs TOHKHBI OTPAXKaTh:

OBaanenne YHUBEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSATENTLHO  (QOpMYJIMpPOBaTh W aKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUWA MPUEMBI JIOTUYECKOTO MBbIIIICHUS
(aHann3a, CUHTE3a, CpaBHEHUSI, KilacCupUKaIMU, 0000IEHUS ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIJACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3U C IPYTUMU TTOHSTUSIMU);

OMpEeNeNsATh LeNU JAEATEIbHOCTH, 3aJaBasi MHapamMeTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEJISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUM
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYXJICHUS (MHIYKTUBHbBIE, JENYKTHUBHBIE, IIO
AQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SIBIICHUAX, (POPMYITHUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMEHATH CXEMHO-MOJIEIbHBIE CPEJICTBA JJIsl PEICTABICHUS CYIIECTBEHHBIX
CBS3€Hl W OTHONIEHWH B W3YyYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TakKe
MPOTUBOPEUUM Pa3HOTO pOJa, BBISBICHHBIX B Pa3IUYHBIX WHOOPMAIIMOHHBIX
UCTOYHUKAX;



pa3zpabaThiBaTh IUIaH pElIeHUs MPOoOJeMbl C Y4ETOM aHaln3a UMEIOLIUXCS
MaTepHUAIIbHBIX U HEMAaTEepPUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIBbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIIEACTBUMN 1EATEIbHOCTH;

KOOPJMHUPOBATH U BBITIOJIIHATH Pa0OTy B YCIOBHUSX PEabHOT0, BUPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHNUHN KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE 1eHCTBHA:

BJIa/IETh HABbIKAMH Y4E€OHO-UCCIEA0BATENbCKON U IPOESKTHON JIEATENbHOCTH,
HaBbIKAMU  pa3pelieHus mpodsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IIOMCKY METO/0B PEUIEHUS MPAKTUYECKUX 33124, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pa3IMYHbIE BUABI JEATEIBHOCTH [0 IMOJYYEHUIO HOBOIO
3HaHMSI, €r0 HWHTEPHpETalny, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYyallUsIX, B TOM YHCJIE IPHU CO3/IaHUN YYEOHBIX U COLIUAIBHBIX IPOEKTOB;

(opMHUpOBATh HAYYHBIN THUI MBILUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTh W (HOpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTEIbLHOM
JEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M U aKTyallM3MpOBATH 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pellleHus, HAaXOAUTh apTyMEHTHI JUIsl J0Ka3aTeIhCTBAa CBOUX
YTBEP)KJECHUM, 33]1aBaTh IAPAMETPbl U KPUTEPUU PELICHUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOJE€ PEIICHHUs 3aJayd Pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYILECTBIIAThH IEJICHANIPABICHHBIN TOUCK TMEepeHoca CPEeACTB M CHOCO00B
NencTBUS B MPOGECCUOHATIBHYIO CPENy;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO OOJacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE UJEH, MpEIIaraTb OpUTMHAJIbHBIE MOIXOJbl U pELICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINUE aJTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nndopmaunmueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(pOpMaLUK (TEKCTE Yy4eOHOro
nocoOusi, Hay4YHO-TIOMYJAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBApsIX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIU3UpPOBATh
UH(POPMAIUIO Pa3IUYHbIX BUAOB U (POpPM IpeacTaBiICHUs, KPUTUYECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEMIPOTHUBOPEUYNUBOCTH;



(dbopMyIMpOBaTh 3alpOChl U MPUMEHSTh PA3IUYHBIE METObI MPHU TOUCKE U
orbope Ouonornueckort mHMOpPMaALMKM, HEOOXOIUMOM Il BHITTOJHEHUS Y4EOHBIX
3ajady;

nproOpeTaTh OMNBIT HCMHONB30BaHUS HMH(DOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPYy aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMY  TNpEACTaBICHUS
Onoaornyeckor HHpopMaluu (CXembl, rpaduKH, TuarpaMMbl, TAOIUIbI, PUCYHKH U
Apyroe);

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeACTBa IpU pabore ¢
Ouoyornyeckor HWHGPOpMAIMEH: TPUMEHSATh XHMHUYECKue, (Qusnyeckue u
MaTeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (DOpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJHUYECKHE  CpEACTBA
HATJISTHOCTH;

BJaJ€Th  HABbIKAMU  pACIO3HABaHWS W 3allUThl  HH(OpMALUH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OBJaieHUe YHUBEPCAJbLHBIMU KOMMYHUKATHBHBIMY /1I€CTBUSIMM:

1) o6menmue:

OCYULIECTBJISITh KOMMYHUKAILIMH BO BCEX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JAMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATH CYXJCHUS OTHOCUTEIHHO BBIMIOJHEHUS MpeasiaraeMoi
3aJlauM, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN JPYIUX yYaCTHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIECHUS, IOHUMATh 3HAYEHHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHUTYallUH,
YMETbh CMATYaTh KOH(QIMKTHI U BECTH MEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIIOCOOaMHM OOLIEHUS M B3aMMOJECHCTBHS, MOHUMATh
HaMEPEHUs JIPYruX JIOJeH, MPOSIBIATh YBAKUTEIbHOE OTHOUIEHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyITHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJNICTB.

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M MCIOJH30BaTh MPEUMYIECTBA KOMAaHIHON M WHJIUBHUIYaJIbHOU
pabOTHI MPU PEIICHUHU OMOJIOTHYECKOMN MpoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTD
NPUMEHEHUS TPYMIOBBIX (POPM B3aMMOJICHCTBHSI PHU PEIICHUH YIeOHOM 3a/1a4H;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JIEUCTBHM C Y4y€TOM OOIIUX
MUHTEPECOB U BO3MOYKHOCTEMN Ka)/10T0 YieHa KOJIJIEKTHBA;

OpUHAMATh  LI€IM  COBMECTHOM  JIESTENIbHOCTH, OpraHU30BbIBaTh U
KOOPJMHUPOBATh ACUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH JEHCTBUH,



pacupenensTh poiv € YYETOM MHEHUHW YYaCTHUKOB, OOCYXKIAaTh pE3yJbTaThl
COBMECTHOM paboTHl;

OLIEHMBATh Ka4€CTBO CBOETO BKJIaJa U KaX/I0T0 YJaCTHUKA KOMaHbl B OOIINIA
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE IPOEKThI, OLIEHUBaTh HJIEM C TO3UMLUUKA HOBH3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISITh TO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX
CUTYaLMSIX, TPOSABIISTH TBOPYECTBO U BOOOpaKE€HUE, ObITh MHULIUATUBHBIM.

OBJy1aJieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eCTBUAMMU:

1) camoopranu3anusi:

UCTOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOOJeM M HX
pElIeHHs] B )KU3HEHHBIX U YY€OHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHWM IIEJEBbIE M CMBICIOBbBIE
YCTAaHOBKHU B CBOMX JCHCTBHAX M NOCTYIIKAX MO OTHOIICHWIO K XUBOW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIIUX;

CaMOCTOSITETIHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30oBaTENbHOM
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIILHO COCTABJIATH IJIAH PEIICHHS] TPOOIEMBI C YIETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

paciupsTh paMKU y4eOHOI0 IIpeIMeTa Ha OCHOBE JIMUHBIX MPEINOUTEHU;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOH HpyAULIMH B
pasHBIX O0JIACTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTEeNbHBIN U
KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJA/JE€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediaexkcuu Kak  OCO3HaHUsA
COBEPINAEMBIX JICHCTBHM M MBICIUTENIBHBIX IIPOLECCOB, HUX PpE3YyJbTaTOB U
OCHOBaHUI, UCMHOJIb30BaTh MPHUEMBI pedIeKCHH IJi1 OLUEHKH CHUTYyalllH, BhIOOpa
BEPHOTI'O PEUICHUS;

YMETh OLICHUBAaTh PHUCKM W CBOEBPEMEHHO IIPUHMMATH PEIIEHUSA IO HX
CHI)KEHMUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX I@pU AaHAIN3E pPE3yJIbTaTOB
NEeSTENbHOCTH;



3) npunsiTHe ceds U APYrUX:

NPUHUMATH ce0sl, IOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IIPU aHalIu3€ pe3yJbTaToB
NEATEIBbHOCTH;

OpU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OLIUOKH;

pa3BUBATH CIIOCOOHOCTH NOHUMATh MUP € MO3UIMH JPYTOro YeJIoBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynbrarel ocBoeHUs nporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crienuduueckue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETAIIMU U
peoO0pa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS U
NPUMEHEHUIO 3HAHWW B PA3JIMYHBIX YUYEOHBIX CHUTYAIMsAX, & TaKKe B peaTbHBIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX ¢ Ouonorued. B mporpamme mnpenMerHbie
pe3ynbTaThl MPEACTABICHBI IO T0JIaM 00yUYEHUS.

[IpeamerHble pe3ynbTaThl OCBOECHUS yueOHoro mnpeamera «buomnorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOT'O
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX U
3apyOeXKHBIX y4YEHBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHAIHHOU
IPaMOTHOCTH Y€JI0BEKA ISl pElIEeHUs KU3HEHHBIX 3a7a4;

YMEHHUE PaCKpbIBaTh COJEpKaHHEe OMOJOTMYECKHX TEPMHHOB W TOHSITHIMA:
KU3Hb, KJIETKA, OPraHu3M, MeTa0o0sin3M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUN),
roMeocTa3 (caMmoperyisiuusi), YypOBHEBas OpraHW3alys JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKLKA), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE u3Jaratb OWOJOTMYECKUE TeopuH (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJdbHas JOTrMa MOJIEKYJISIpHOM Ouonoruun), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
IPOUCXOXKEHUS KyIbTYpHBIX pacTenuit H. 1. BaBunosa), onpenensars rpaHuiibl Ux
MPUMEHUMOCTH K dKUBBIM CHUCTEMAaM;

YMEHHE BIJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUS B OMOJIOrMU: HAOIIOEHUE U
OMMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB W SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTUYECKOT0 DKCIIEPUMEHTA, BHIJIBU)KEHNE THUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXJy HCCIENYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pe3yJIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUNA, TEOPUH U 3aKOHOB, YMEHHE JI€NaTh BBIBOJIBI
Ha OCHOBAHMH IMOJYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJICNATH CYIIECTBEHHbIC MPHU3HAKU BHPYCOB, KJIETOK MPOKAPUOT H
9yKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIECTB W IMpPEBpaIlCHUs] HEPTUU B KIETKe, (poTocuHTE3a,
IUIACTHYECKOI0 W SHEPreThYeckoro oOMEHa, XEMOCHHTEe3a, MHUTO03a, MeHo3a,
OIJIOJIOTBOPEHUS, PAa3MHOKCHHS, WHIAUBUAYAJIbHOTO pAa3BUTHS  OpraHU3Ma
(oHTOT€HER);

YMEHHUE NPUMEHSATh MOJyYEHHbIC 3HAHUS A OOBACHEHUS OMOJIOTHYECKHX
IPOIIECCOB U SIBICHUMN, IJISI MPUHITHS MPAKTUUYECKUX PEHICHUH B TOBCETHEBHOM
KU3HU C LENpl0 oOecredeHus: 0Oe30MacHOCTH CBOETO 3[0pOBbS M 3J0POBBS
OKpY’KaIOILKX JI0eH, COOII0IEHUS] HOPM IPAaMOTHOT'O TIOBEJIEHUS B OKpY KaroIei
OPUPOJHONW Cpele, MOHMMaHHE HEOOXOJUMOCTH HCHOIb30BaHUS JTOCTHKEHHI
COBPEMEHHOU ouonoruu U OMOTEXHOJIOTUM TUISL pPalMOHAIBHOTO
PUPO/IOIIOIb30BAHUS;

yMEHHE pemniaTh DJJIEMEHTApHble TEHETMYECKHME 3aJadyl Ha MOHO- U
IUTHOPUIHOE CKpPELIMBAaHUE, CIEIUICHHOE HaCleJOBaHHE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JUIsl TPEJCKa3aHUs HACIENAOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PaldOThI, COOMIOAATH
npaBuIIa NpU padoTe ¢ y4eOHBIM U 1a00PaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPHUTUYECKH OICHUBaTh U HWHTEPIPETHPOBATh WHGOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MaccOBOW MHGOpMAIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl), STUYECKHE aCMEeKThl COBPEMEHHBIX HCCIIEIOBaHUN B OHMOIOTHH,
MEIUIIMHE, OMOTEXHOIOTUH;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOIICHUS,
000011ass OMOIOTMUYECKYI0 HH(POPMAIMIO M3 HECKOIBKUX HUCTOYHUKOB, TPAMOTHO
UCTIOIb30BaTh MOHATUHHBINA anmapat OUOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
K1acce JOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIH OMOJOTUU B CUCTEME HAYYHOI'O
3HAHUSl E€CTECTBEHHBIX HayK, B (OpMHpPOBaHHH COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOU KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PACKPBIBAThH COJEpKAHNE OMOTOTUIECKUX TEPMHUHOB U TIOHSATHI: BUJI,
NOMYJISALKUS, TEHOPOH], DBOJIOLUHUS, ABWXKYIIHME CUIbl ((PakToOpbl) 3BOIIOIMH,
PUCTIOCOOJICHHOCTh OPTraHU3MOB, BUI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
HKOCHCTEMA, TPOAYLEHTbI, KOHCYMEHTBI, PpEAYLEHThl, LeNu MHUTaHus,
AKOJIOTHYECKas Mupamuaa, OruoreoreHos, ouocdepa;



yMEHUE Hu3JIaraTh OWOJIOrMYecKre Teopuu (IBOMOLMOHHAST Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs DOBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. Bapa, depenoBaHusl TiIaBHBIX HAIPaBICHUN H
nyteit sBomonmu A. H. CeepuioBa, yuenust o 6uochepe B. . Bepnanckoro),
OMPENIENATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CHUCTEMAM;

yMEHHE BIIAJIETh METOJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUHU: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IMPOIECCOB W SIBIICHWI, OpraHU3alusi U IPOBEACHUE
OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BbIIBU’KEHUE TUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE MOJYYEHHBIX pPE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSITUM, TEOPUM M 3aKOHOB, YMEHHE NI€JIaTh BHIBObI
HA OCHOBAHUHU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE NPU3HAKKW CTPOEHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, MONYJIALMA, NPOAYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACJIEICTBEHHON
U3MEHYHBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHUs, MPHUCIOCOOIECHHOCTH
OpPraHU3MOB, JEWCTBHS SKOJIOTMYECKUX (PAKTOPOB Ha OpPraHU3MBbI, [EepeHoca
BEIIECTB M TOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX HW3MEHEHWH B
HKOCHCTEMax CBOEM MECTHOCTH, KPYrOBOpOTa BEIIECTB U OHOT€OXHMMHUYECKUX
IUKJIOB B Onocdepe;

YMEHHE TMPUMEHATH IMOJYYEHHbIC 3HAHUS JJIsl OOBSICHEHUS] OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUH, JJIsl MPUHATUS MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KHU3HU C 1LeJaplo oOecriedeHuss Oe30IacHOCTH CBOErO 3/J0POBbS U 3/10POBbS
OKpPYXAIOILUX JTIOJEH, COOMI0IEHN HOPM IPaMOTHOI'O MOBEICHUS B OKpYKarouei
OPUPOAHON Ccpelle, MOHMMaHUE HEOOXOJMMOCTH MCHOJIb30BAHUS JIOCTHXKEHHIM
COBPEMEHHOW OMOJIOTHH JIJIsl PALIMOHATILHOTO IPUPO/I0TI0Ib30BAHNS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOJIOTUYECKUE 3a/1aud, COCTABISTH CXEMBbI
nepeHoca BEleCTB U DHEPTUU B IKOCUCTEMaX (LIeTH MUTaHUs);

YMEHHUE BBINONHATH JIA0OpATOPHbIE M TpPaKTUYECKHUE paldoThl, COOMIOAATh
npaBujia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KpPUTHUYECKHM OIIEHMBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTMYECKOIO COJAEPKAHMSI, BKIIOYAIONIYIO IICEBJOHAYYHbIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBAa MAacCOBOM MH(OpPMALIMU, HAYYHO-TIOMYJISPHbIE
MaTepualibl),  paccMaTpuBaTh  I[JIOOAIbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBpEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHUE CO03[1aBaThb COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOLIEHUS,
0000111ass OMOJIOrMYEcKyl0 UHPOPMAIMIO U3 HECKOJIbKUX HUCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh MOHATHIHBIN amnmapaT OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumenoBanue pa3aejioB 1 TeEM nudpoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (nup )
NMPOrpamMMblI Beero odpa3oBaTejibHbIE
padoTsbI padoThbI
pecypcsl
bubmunorexa IHOK
! brosorus kax Hayka 2 05 05 https://m.edso0.ru/7f41c292
2 JKuBble cCHCTEMBI M KX OpraHU3aLHs 1 bubmmorexa [OK
p I https://m.edsoo.ru/7f41¢292
. bubnuotexa [JOK
3 XVWMHUYECKUHN COCTAB U CTPOEHHUE KIIETKU 8 1 1 httos://m.edsoo.ru/7f41c292
bubnunorexa LIOK
4 KuznenesTeabHOCTh KIETKH 6 0.5 httos://m.edsoo.ru/7f41c292
5 Pa3sMuoxeHne 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bubnunorexa LIOK
OpraHU3MOB https://m.edsoo0.ru/7f41c292
6 HacnencTBeHHOCTH U N3MEHYUBOCTD 8 1 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexnuust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bubnunorexa LIOK
8 Pesepsroe Bpems ! https://m.edso0.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 34 3 4



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
but6mmoreka [IOK
1 1
IBOIMOUHOHKAs GHONOTHS 9 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U Pa3BUTHE )KU3HU HA 9 05 bu6muoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 OprauH3MBl H OKpykaioluas cpesa > ! https://m.edso0.ru/7f41cc74
Bbu6moreka [JOK
4
Coob1ecTBa ¥ 9KOJIOTHUECKHE CUCTEMBI 9 httos://m.edsoo.ru/7fA1cc74
bubmuorexa [JOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O
. 34 0 2.5

[NPO'PAMME



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

HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
uuppoBbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTuueckue p
Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsbI
pecypchbl
Bbub6mmoreka [IOK
1 Buonorus B cucrteme Hayk 1 0 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo bl TO3HAHUS AKUBOW MPUPOBI.
[IpaxTrueckas padora Ne 1 bu6nuorexa [IOK
2 1 0 0.5
«/crionp30BaHue pa3IMUYHBIX METOJIOB MPH https://m.eds00.ru/863e6122
W3YYEeHUU OMOJIOTHYECKHX O0BEKTOBY
buonorunueckue CuCTeMbl, MPOIECCHl H UX
3 n3ydenne. CtapToBast JUArHOCTHYECKAS 1 0.5 0 bubamorexa [JOK
YACHHE. LTapTonai A ' https://m.eds00.ru/863e6564
pabora.
XUMHYECKUN COCTaB KJIeTKU. Boja u but6mmoreka [IOK
4 1 0 0
MHHEPAIBHBIE COJIH https://m.edso0.ru/863e674e
but6mmoreka [IOK
5 b .C 0 1 0 0
CICH. LOCTAR 1 CTPOCHHE DETROB https://m.edso0.ru/863e6b72
depMeHThI — OMOJIOTHYECKHE
katanu3atopsl. JlabopaTopHas padora Ne 1
6 «3ydyeHne KaTaIuTHYECKON aKTUBHOCTHU 1 0 0.5 bubmmorexa LOK
ya ' https://m.edso00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMHJIa3bl UITH
KaTaJias3bl)»
7 Yraesoapl. Jlunuael. Hyknennosbie 1 0 0 bu6muoreka [IOK

KUCIOTEL. ATO.

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



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

I/ICTOpI/IH U METOAbI U3YUYCHUA KIICTKH.

bu6moreka [IOK

8 0 0
Kiterounas Teopus https://m.edso0.ru/863e6e88
9 KieTka kak 1menocTHas ®uBasi CHCTeMa 0 0
CTpoeHure dyKapuOoTUYECKOMN KIIETKH.
JlabopaTopHnast pabota Ne 2 «3y4ueHue
CT oerl)ms[ II)U'IeT(fK acTeHUM )KI/IIZ([)ITHI)IX bubmmorexa I[IOK
10 p 5 5 13 ’ ’ 0 0.5 https://m.eds00.ru/863e6ff0
TPHDOB H DAKTCPHH HOA MUKPOCKOLIOM Ha https://m.edso0.ru/863e716¢c
TOTOBBIX MUKpOIIpemnapaTax u ux
OTIMCaHUE»
1 O6006menue 1o Teme "XUMHIECKUN COCTaB 1 0 bubmuorexa [IOK
U CTPOCHHE KJIETKH" https://m.edso0.ru/863e6d5c
bub6mmoreka [IOK
12 0 0
O6meH BemECTS WTk METa00 H3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 ) . X 0 0
OTOCHHTES. ACMOCHITTES https://m.edso0.ru/863e7c98
14 DHepreruyeckuit oomeH. [Ipomexyrounas 05 0 bu6mmoreka [IOK
aIMUHUCTPATUBHAS KOHTPOJbHAs paboTa ' https://m.edso00.ru/863e7aae
JKu3HeHHBIN IMKI KiIeTKU. [emeHue
kieTku. Muto3. JlabopaTopnas padora Ne 3
15 «HabnrogeHre MuTO3a B KJIETKAaX KOHIHKA 0 0.5 bubamorexa [IOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpEnapaTax»
16 buocunres 6enka. Peakiys MaTpuyHOTO 0 0 bu6mmoreka [JOK
CHHTE3a https://m.edso0.ru/863e796e
Bbu6moreka [JOK
17 T —
paHCIAIIA — OHOCHHTES beKa 0 0 https://m.edso00.ru/863e796e
18 HexsieTounsle pOpMbI JKU3HU — BUPYCHI 0 0 Bubmmorexa LIOK

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



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

but6mmoreka [IOK

19 @opMBI pa3MHOKEHUS OPTaHU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bu6mmoreka [JOK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
21 OmnonotBopenue. JlaboparopHas padora 05 bu6nmoreka [IOK
Ne 4 «M3yuyeHue cTpoeHuUs MOJOBBIX KIETOK https://m.eds00.ru/863e81b6
Ha TOTOBBIX MUKpPOIIpErapaTax»
22 HMunuBuayallbHOE pa3BUTHE OPraHU3MOB 0 Bubmmorexa LIOK
https://m.eds00.ru/863e8436
23 ['eneTnka — Hayka 0 HaCJIEJACTBEHHOCTH U 0 bu6mmoreka [IOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACIIEN0BaHUS 0 bu6mmoreka [IOK
npu3HaKOB. MOHOTHOPUIHOE CKpEIIMBaHNE https://m.eds00.ru/863e8878
o5 Jurnbpumnoe cKpemmBanue. 3aK0H 0 bu6nmoreka [IOK
HE3aBHUCHUMOI'0 HACJIEI0BAHMS IIPU3HAKOB https://m.edso0.ru/863e89a4
CuenneHHoe HacleJ0BaHUE IPU3HAKOB.
Jlaboparopnas pabota Ne 5 «M3yueHue
26 pe3yn1:1)>TaTl(3)B M(?HOFI/I6pI/I,I[HOFO 1/311 0.5 bubamorexa [JOK
https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(UIIBI
Ha TOTOBBIX MUKpOIIpErapaTax»
I'eneruka nona. HacienoBanue npu3HaKos, bubnuotexa [JOK
27 0
CLIEIJICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnenctseHHas
28 U3MEeHYNBOCTh. JlabopaTopHast pabota Ne 6. 05 bu6mmoreka [IOK

N3yuenne MmoupukamoHHON
U3MEHYUBOCTH, IOCTPOCHUE

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



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

BapHUaLMOHHOIO PsiJia M BApHALIMOHHOM
KPHBOW»

Hacnencrsennas n3MeH4YMBOCTb.

29 JlaGopatopHas pabora Ne 7. «AHanu3 1 05 bu6mmoreka [IOK
MyTaluui y apo30¢huiibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MHKpOIpenapaTax»

bubmuoreka [JOK

30 Teneriica enosexa L 0 https://m.edso0.ru/863e8d78
PesepBHblit ypok. O0001IeHNE TTIO TEME

31 «HacnencTBeHHOCTh M U3MEHYMBOCTD 1 0
OpraHu3MoBy. MIToroBast KOHTpOJIbHAS
pabora

bu6mmoreka [IOK

32 Cenexuus Kax HayKka u npouecc 1 0 https://m.edsoo.ru/863e9214

33 MeToabI U JOCTHKEHHUS CEJIEKIINU 1 0 bu6moreka [IOK
PaCTEHHI U KUBOTHBIX https://m.edso0.ru/863e9214

bu6moreka [IOK

34 b 1 0

MOTEXHOJIOTUS KaK OTPacib POU3BOICTBA htts://m.eds00.ru/863¢9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



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

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnbie | IlpakTHueckue
n/n Bceero HU3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
1 DBOJTIONHS M METOJIBI €€ U3yUeHUS 1 bubmmorexa LIOK
1 a yi https://m.edso0.ru/863ea20e
5 Hcropus pa3BuTus NpeacTaBIcHUN 1 bu6nmorexa [IOK
00 3BOTIONNU https://m.eds00.ru/863e9570
but6mmoreka [IOK
3 Muipoopostions . https://m.edso0.ru/863e9cle
[Monynsauust Kak 3eMeHTapHas
€IMHUIIA BUJIA U HBOJIIOIUH.
4 HI;60 ETO HI:B.H abora Jil['o 1 1 0.5 bubmmorexa LOK
patopHai p B ' https://m.edso00.ru/863e99c6
«CpaBHeHUE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHUIOY
5 JIBroKy1ue cuiibl (3J€eMEHTapHBIE 1 but6mmoreka [IOK
(haKTOPBI) SBONIOIHIH https://m.edso0.ru/863e9da4
. but6mmoreka [JOK
6 EcTectBenHslit 0TO0p U ero Gpopmbl 1 httos://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BOMIOLNM:
MIPUCTIOCOOIEHHOCTh OPTaHU3MOB H
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnuorexa [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENLHOTO XapaKTepay
Harmpasnenus u nmytu bu6mmoreka [IOK
8 1
MAaKpO3BOITIOLIMHI https://m.edso0.ru/863e9cle



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

HeobOpatumocTs 3BOMIONINN

HcTopus xu3Hu Ha 3emiie U

10 METO/IbI €€ U3yUYCHUS

11 I'mnoressl NPOUCXOKIACHUS KUZHU bu6mmoreka [IOK
Ha 3emie https://m.edso0.ru/863ea5a6

12 Pa3Butue xu3Hu Ha 3emMIie Mo Ipam bu6mmoreka [IOK
U IIEpUOaM https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl SBOIOIHH
PaCTUTENHHOTO U KUBOTHOTO MHpA.

[IpaxTrueckas pabora Ne 1 bu6nmnoreka [IOK

13 0.5
«M3yueHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUl U KUBOTHBIX B
KOJUTEKIIHSIX )

14 CoBpeMeHHas cuctema bu6nmoreka [IOK
OpraHNYEeCKOIro MHUpa https://m.edso0.ru/863ea48e
DBOJTIOLIHS YEJIOBEKA bubmuorexa [JOK

15
(anTpomorenes) https://m.edsoo.ru/863eac2c

16 JIBmokymiue cuibl ((pakTopsbl) bu6nmoreka [IOK
AHTPOIOTEHE3A https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIMH 3BOJIOLIUU
YeloBeKa

18 UYenoseueckue pacbl U IPUPOIHbBIE bu6nmnoreka [IOK
aJanTalyy YeJoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIitl ypok. O600IICHHE 10

19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
KHU3HU Ha 3emiie»

20 DKOJIOTHs KaK HayKa



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

CpCZ[I)I 00OUTaHUS U PKOJIOTHYECKHE

bu6moreka [IOK

21 (dhakTopbl https://m.edsoo.ru/863eafec
AbGunoTudeckue GpakTopsl.
JlaGopatophas pabota Ne 3.
«Mopdooruueckrue 0COOCHHOCTH

22 pacTeHUi U3 pa3HbIX MECT 0.5 bubmmorexa OK

https://m.edso0.ru/863eb10e
oburtanusy. JlabopaTopHas pabota
Ne 4. «Bnausinue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
but6mmoreka [IOK

23 Buotiieckie dakTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XaPAKTCPUCTUKA
nomyssiiun. [IpakTudeckas padora

24 Ne 2 «Iloacuér nmnotHoCcTH 0.5
MOMYJISIIIUM Pa3HbIX BUIOB
pacTeHuin»

o5 Coo01iecTBa OPraHu3MoB — bu6mmoreka [IOK
OMOIIeHO3 https://m.edso0.ru/863eb46a

26 DKOJOTUYECKUE CUCTEMBI bubmuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo0.ru/863eb46a
OcHOBHBIE MIOKa3aTeNn

27 9KOCUCTEMBI. JKOJIOIMYECKHE bu6muoreka [IOK
nupamusl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [TpupoaHbIE 5KOCUCTEMBI

29 AHTPONIOTr€HHBIE IKOCUCTEMBI

30 buocdepa — rmobanpHas bu6mmoreka [JOK

3KOCHUCTEMA 3EMIIU

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



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

31 3aKOHOMEPHOCTHU CYLLECTBOBAHUS 1 bu6nmoreka [IOK
6unochepsl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B brochepe 3emin 1

33 CocymiecTBoBaHUE TPUPOABI U 1 bubmuotexa [JOK
YyeJ0BeyYecTBa https://m.edsoo.ru/863ebale
Peseprubril ypok. O606meHIE

34 TeMbl «Coo011ecTBa u 1
9KOJIOTHUECKHE CUCTEMBD)

OBILIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /I1ox
pen. Ilaceunuka B.B., Akironepnoe oo6miectBo «M3narensctBo «IIpocBemienney

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

OEJIEPAJIBHAA PABOYAS ITPOTPAMMA CPEJIHET'O OBIIEI'O
OBPA30OBAHUN A BUOJIOTI'US (6a30Bb1it ypoBeHs) (ais 10—11 kimaccos
00111e00pa30BaTENIbHBIX OpPraHU3aIIHil)

buonorus. 10—11 kiaccel. bazoBeiii ypoBeHb. [loypodunbie pa3paboTKu.: yueo.
nocobue s ob1eooOpasosar. opranuzamuii / B. B. Ilaceunuk, I'. I'. IlIBenos, T.
M. EbumoBa. — 2-e uzn., ctep. — Mockaa : [Ipocsemenue, 2023. — 230 c. —
(JIuaMs XU3HM).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

edsoo.ru
resh.edu.ru
bio-lessons.ru
100urokov.ru
uchitel.pro
obrazovaka.ru
nauka.club
euroki.org
ed-lib.ru
studfile.net
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