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HOACHUTEJIbHAS 3AIIMCKA

[Ipu pa3paboTke mporpaMMmbl MO OHOJIOTMH TEOPETUYECKYIO OCHOBY IS
OTIpEeIeNIeHHs] TMOAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS ydeOHOro mpeamera
«buonorus» cocraBwin: KoHuenryaiabHble Tnonoxkenus PIrOC COO o
B3aMMOOOYCIIOBIICHHOCTH  II€JIeH, COJEpXaHHUsS, pPe3ylIbTaToOB OOYy4YeHHS W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIUX HEeNIX U
NPUHIMIAX, XapaKTEePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmrero oopazoBanusi B Poccutickoit denepariim, a Takke MOT0KEHHS O CrierupuKe
Ouonornu, €€ 3HAYCHWM B TO3HAHUHM JKUBOW TPHUPOABI MU OOECICUECHUU
CYILECTBOBAaHMS YeNoBeyecKkoro odmiectBa. CorjiiacHO Ha3BaHHBIM MOJIOKEHUSM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma o 6uoorun 1aéT NpeCcTaBiIeHUE O LENAX, 00 00Iel cTpaTeruu
00y4eHMsI, BOCHUTaHUS U Pa3BUTHUS 00YUaIOIUXCS CPEACTBAMU Y4EOHOI 0 MpeaMeTa
«buonorusy, onpenenser o0g3aTENbHOE MPEAMETHOE COJEPKAHUE, €T0 CTPYKTYPY,
pacmpeneseHue Mo pasjiesiaM M TeMaM, PEKOMEHAYEMYIO MOCIeI0BaTEIbHOCTD
U3y4eHHUsl y4eOHOr0o MaTepuaia ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBA3€H, JIOTMKM 00pa3oBaTENbHOIO TMPOLECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamme o 61010Tuu TakKe YUUTHIBAIOTCSA TPEOOBAHUS K IIIAHUPYEMbIM
JUYHOCTHBIM, METAlPEAMETHBIM W TPEAMETHBIM pe3yibTaTaM oOOy4YeHus B
dbopmupoBaHuU OCHOBHBIX BHUJIOB y4eOHO-TT03HaBaTeIbLHON
JeSATeTbHOCTU/YUYE€OHBIX JEHCTBUI OOYy4YarolIuXCsi MO OCBOEHHUIO COAEpIKaHUS
OHMOJIOrMYecKOro 0Opa3oBaHuUs.

B mporpamme mo 6monorun (10—11 xmaccel, 6a30BBIH yPOBEHB) peain30BaH
OPUHIMI [PEEMCTBEHHOCTH B H3y4Y€HUU Ouonoruu, Onarogapss 4emy B Hei
NPOCMaTPUBAETCA HANpPaBICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33pPEHUS, LEHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SKOJIOTHYECKOTIO MBILIICHUS, PEACTABICHUI O 3J0POBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHUEM K OKpY)Kalolled MPUPOIHON cpene.
[ToaToMy Hapsay ¢ u3ydeHHeM OOIEeOMOIOTMUYECKUX TEOpUM, a TaKKe 3HAHUU O
CTPOCHUM JKMBBIX CUCTEM PA3HOI0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIUX B
HUX TNPOLIECCOB B MPOrpaMMe MO OMOJOTHM yJEJIE€HO BHHUMAHHUE HCIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCETHEBHOM KU3HU JJIS PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4HCIie: MPO(UIAKTUKK HACIEJCTBEHHBIX 3a00JI€BaHMI YETOBEKa, MEIHUKO-
TeHETUYECKOT0 KOHCYJIBTUPOBAHUS, 00OCHOBAHMSI SKOJIOIMYECKHU 11eJIeCO00pa3HOro
MOBEICHUS B OKPY>KAIOIIEH MPUPOTHON CpEeAe, aHAIM3a BIUSHUS XO3SMCTBEHHOU
JESATENbHOCTH YeJIOBEKa Ha COCTOSHHE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
VYcunenne BHUMaHMS K TPUKIATHON HANPaBJICHHOCTH Y4eOHOro mpeamera
«buoaorus» NpoAUKTOBaHO HEOOXOJUMOCTBIO O0ECTICUEeHHUs YCIOBUHN JIJISl peILICHUS



OJTHOM M3 aKTyaJIbHbIX 3aJlay IIKOJBHOTO OMOJIOrHYEeCKOro oOpa3oBaHusi, KOTOpas
npenmnonaraeT GoOpMUPOBaHUE Yy OOYYAIOMIMXCS CIIOCOOHOCTU aJanTHUPOBATHCS K
U3MEHEHHSIM TMHAMUYHO Pa3BUBAIOIETOCS COBPEMEHHOTO MUDPA.

buonorus Ha ypoBHE cpenHero ooOmero o0pa3OBaHMs 3aHUMAET Ba)XKHOE
mecTo. OHa oOecrieunBaer (opMUpOBaHUE y OOYUYAIOIIMXCA MPEACTABIECHUN O
HAyYHOW KapTHUHE MHpA, paciIupsieT ¥ 0000ImaeT 3HAHUS O XUBOW Ipupoje, e
OTIIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OPTaHM3AIlMd W JBOJIOIUHU, CO3TAET
yCJIOBUSL  JJiA: TIO3HAHMSI  3aKOHOB  JKMBOM  Mpuponbl, (OpMHUPOBAHUS
(yHKIMOHAIBHOW T'PAaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMUECKOr0 MBIIUICHHUS], [IGHHOCTHOTO OTHOIIEHHUS K KUBOM MPUPOJIEe
Y YEJIOBEKY.

Bbonbiioe 3HaueHne OMONIOTUsS UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7a4  CpelHero  odmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenune 6uonorun obecreynuBaeT yciaoBHs JUisi (HOPMUPOBAHMUS
WHTEIUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HABHIKOB,
ACTETUYECKON KYyJIbTYpbI, CIHOCOOCTBYET HMHTErpali OHWOJIOTMYECKUX 3HAHUHU C
NPEICTaBICHUAMHU U3 IPYTUX YUeOHbIX TPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpa¢uu. HaszBaHHBIE TOJNIOKEHUS O TMpeAHA3HAYCHUU Y4eOHOro TMpenMera
«buonorus» cocTaBWIM OCHOBY JMJIA ONpENEIEHUs NOAXON0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUsA, MPEACTaBICHHOrO B Iporpamme Io
OMOJIOTHH.

Ot60p comepxkanusi yuebHoro mpeamera «buonorusi» Ha 06a30BOM YpOBHE
OCYLIECTBJIEH C MO3ULMHA KyJIbTYpOCOOOpPa3HOrO0 MOJAX0Ja, B COOTBETCTBUHU C
KOTOPBbIM OOy4Yaroniuecs JTOJDKHBI OCBOUTh 3HAHUS W YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyJIbTYpbI, OMNPEICISIONINE aJ[eKBaTHOE IMOBEJACHHE
YeIIOBEKa B OKPY’KAOIIEH MPUPOIHOU cpeje, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HA W TPAKTUIECKOUN aesTenbHOCTH. Ocob0oe MECTO B 3TOW CHCTEME 3HAHWU
3aHUMAIOT JIEMEHTHI COJIEpPKaHMsl, KOTOPbIE CIY>KAaT OCHOBOM Il (popMUpOBaHUS
NpPE/CTaBIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOW KapTHHE MHUpa H
[EHHOCTHBIX  OPUEHTAlMSIX  JIMYHOCTH, CIHOCOOCTBYIOIIMX  TyMaHU3allUu
OMOJIOrNYECKOro 00pa3OBaHMs.

CTpyKTypUpOBaHUE COJepX)aHUs Y4eOHOro marTepuaia B NpOrpaMme IO
OMOJIOTUM OCYILECTBICHO € YYETOM NPUOPUTETHOI'O 3HAYEHUS 3HAHUU 00
OTIUYUTENBHBIX OCOOCHHOCTSX JKUBOU MPHUPOBI, O €€ YPOBHEBOW OpTraHU3aIllud U
3BOJIIOLMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BbIJICTICHBI CIEAYIONINE CoAepKaTeabHble JUHUM: «buonorus kak Hayka. MeToisl
Hay4yHOTO To3HaHuUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak
Ouosnornyeckas cuctema», «CucteMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOIIIOLIHS KUBOU IPUPOABIY, « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.



enr m3yuyeHuss ydeOHOro mnpenmera «buosjorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(QYHKIIMOHAILHOU
OpraHu3allid JKUBBIX CHUCTEM pAa3HOTO paHra ¢ NPUOOPETCHHE YMEHHI
WCIIONIb30BaTh ATH 3HAHWUS MJI TPAMOTHBIX JEUCTBUH B OTHOIICHUHW OOBEKTOB
YKUBOH TIPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTkenue 1enu u3ydeHus: yuyeoHoro mpeamera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeunBaETCsI PEIICHUEM CIIEYIONTUX 3a1a4:

OCBOCHHE OOYYAIOIIUMHKCS CHUCTEMBI 3HAHUH O OWOJIOTHYECKUX TEOPHSX,
YYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUITOTE3aX, MPaBWIaX, CIIY)KAIlHX OCHOBOU
JUist OPMUPOBAHUSI TPEJICTABIICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO MO3HAHUS, CTPOCHUH, MHOTOO0pa3ul U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHM3AIIUH, BBIAAOIIUXCS OTKPHITUSIX H COBPEMEHHBIX
UCCJIeIOBAaHUAX B OMOJIOTHH;

dbopMupoBaHue y OOYyYaIOIIUXCS IMO3HABATENbHBIX, HWHTEUICKTYaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MPOIECCE aHANMM3a JAHHBIX O MYTAX Pa3BUTHS 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, MOTYYEHHBIX TIPH U3YICHUU
OHOJIOTHH;

dbopMupoBaHue y OOy4YaIOIMUXCS YMEHHUHA WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHWA B TMPAKTHUECKOW JCATENHHOCTH YEIOBEKa, pPa3BUTHHU
COBPEMCHHBIX MEIUIIMHCKUX TEXHOJIOTHUH U arpoOHOTEXHOIOTHI;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH TO3HAHHS YEJTOBEKOM KUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHHUS K HEH, COOTIOICHHS ATHICCKUX
HOPM TIpH TIPOBEICHNN OMOJIOTMYECKUX UCCIICTOBAHMIM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUN JUISI TIOBBIIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM XKU3HU TS
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, SBISIETCS OO0S3aTENBHBIM yYEOHBIM MPEAMETOM, BXOMISIIAM B
COCTaB MpeaMeTHOM o0acTu «EcTecTBEeHHO-HAYyUHBIE MPEMETHI.

Jlyist u3ydenust OMooruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero o0pa3oBaHus
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 HAYYHON KapTHHBI Mupa. Cuctema
OMOJOTUYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM IPUPOABI (HAOII0IEHUE, SKCIIEPUMEHT, OITMCaHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Menaens, 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 OPraHU3aIUA.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHust ouosioruu. OTinuue
YKHUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIbI.

CaoiicTBa 6HocucTeM U X pa3HooOpa3ue. YpOBHU OpraHu3alud OMOCUCTEM:
MOJIEKYJIAPHBIN, KJIECTOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHiT), Onoc(epHBI.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «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.

OyHKIMA BOABI W MHUHEpaJbHBIX BellecTB B KieTke. [lommepxkanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HezaMennmbie 1 3aMEHUMbIE AMUHOKUCIIOTH. AMUHOKHUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOWM MOJIeKyJbl (TIepBUYHAS, BTOPHUYHAsl, TpPETHUYHAs U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



depMeHThI — Onosioruueckue karaauzatopbl. CTpoeHue GhepMeHTa: aKTUBHBIN
neHTp, cyoctpatHas crneuuduunocts. Kodepmentsl. Burtamuubl. Otauums
(bepMEHTOB OT HEOPTaHUYECKUX KAaTaIN3aTOPOB.

VYraeBoabl: MOHOCaxapuibl (TII0K03a, pru003a U 1Ie30KCUPU003a), TUcaxapuibl
(caxaposa, JlakTo3a) MW ToJMCaxapuibl (Kpaxmaji, TJUKOIeH, IEeJUII0JI03a).
buonornyeckue GyHKIMM yriieBOI0B.

Jlumuael:  Tpurmunepunbl, Qochomunuapl, crepouabl. [ uapoduIBHO-
ruapopoOHble cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. 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. KiierouHas teopus — npuMep B3aUMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Knerka kak nenoctHas xuBas cuctema. OOI111e Npu3HaKy KIETOK: 3aMKHYTast
HapyxHass MmemOpana, Monekyinbl JIHK kak reHernmueckuil ammapar, cucrema
cuHTe3a Oernka.

Tunbel KJIETOK: »yKapuoTHYecKas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MpoKapuoThyeckor kieTku. Kiierounas crenka Oakrtepuii. CTpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. [1na3zmarnueckas memOpaHa, e€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMeMmOpanHbie opraHouabl kietku: OIIC, ammapar ['onbiku,
au30coMbl. [lonyaBTOHOMHBIE OpPraHOWABl KJIETKH: MUTOXOHIPWH, IUIACTHUIBIL.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA IIEHTP, LEHTPUOJIU, PECHHUUKH,
KryTUKU. OYHKIIMU OPraHOU 0B KJIETKU. BKiItoueHus.

SAnpo — perynsaropHblii 1IeHTp KJeTku. CTpoeHue snpa: siaepHas 000JI0UKa,
KapuoIIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KJIETKE.

JlemoHcTpanum:

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

Jnarpammel: «PacripeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOW ITPUPOAELY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOAE.

Tabmuier u cxembl: «llepuoanyeckass TabauIa XUMHUYECKUX JIIEMEHTOB),
«CTpoeHre MOJIeKYJTbl BOJIbI», «brocuuTes Oenkay, «CTpoeHue MOJIeKyJTbl Oemkay,
«Ctpoenue pepmentay, «HyknennoBbie kucinotel. JJHK», «CTpoeHune Moaekybl



AT®», «CTpoeHHE 3YKApPUOTUYECKON KIIETKW», «CTpOEHHE KUBOTHOM KIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE MPOKAPUOTUYECKOU KIETKHUY,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHME MJiA MPOBEACHHS
HAOJIOJICHUN, W3MEPEHUM, SKCIEPUMEHTOB, MHUKpONpenapaThl PacCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATbHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

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

JlaboparopHass pabora No 2. «l3ydeHuwe CTpOE€HHsI KIETOK pacTEHU,
KUBOTHBIX W OaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpemnaparax U MX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIUA (PHEPreTUUYeCKUii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B TMOHUMAHUU
MeTabonau3ma.

Tunsl oOMeHa BeniecTB: aBTOTPOGHBIN U reTepoTpodHbiid. Ponb ¢pepmeHTOB B
oOMeHe BEIEeCTB U MPEBPAIEHUN SHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (Qa3bl (oTocuHTe3a. Peakuuu
dorocunTeza. pdexTuBHOCTH PoTOCHHTE3a. 3HAUCHHE (OTOCHUHTE3A IS JKU3HU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCuHTE3. XEMOCUHTE3UPYIoIINe OakTepuu. 3HaUeHHEe XeMOCHHTEe3a IS
KU3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KJeTke. PaciierieHue BemecTB, BBIJICICHHE U
AKKyMYJINPOBAHUE YHEPTUU B KJIETKE. DTalbl SHEPreTUYECKoro ooMena. ['nukonus.
Bpoxenue u ero Buabsl. KucimopogHoe OKHCIEHUE, WU KIETOYHOE JbIXaHUE.
OxucnutenpHoe GochopmtrupoBanue. DPGHEeKTUBHOCTh IHEPreTUUECKOro 0OMeHa.

Peakmmum wmartpuunoro cwuHTte3a. ['eHermueckas wuHbpopmamms u JIHK.
Peanuzauust reHetudeckoil MH@opManuMu B KIETKE. ['€eHEeTHYecKWid KOA U €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuHTe3 PHK. Tpancnsuus — 6uocunTes
Oenka. Otanbl Tpancisiuuu. KoaupoBanue amuHOkucior. Pomb pubocom B
OounocunHTese Oemnka.

Hekinerounsie popMsbl ku3HU — BUpychl. ctopust otkpeitust Bupycos (/1. 1.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M KMU3HEHHOTO I1IMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc ummyHonedunura genoBeka (BUY) — BozOymaurens CITH/]a.



OOpaTHass ~ TpaHCKpUIIUs, peBepraza W uHTerpasa. lIpoduiaktrka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanuu:

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

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIIY,
«IHepreTudeckuii oomeny», «Xiopomiacty, «Porocuntesyn, «Crtpoenue JITHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/a,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoeane JIHK wm Tpanckpurmms»,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

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 — murto3. Craguu mutosa. [Ipoueccel, mpoucxoasmuye Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3MHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHWE OJHO- W MHOI'OKJIETOYHBIX,
CIOpooOpa30BaHKE, BET€TaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE JJIs1 CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. Ilpomeccsl, mpoucxondiiue Ha CTagusix Merosa.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buonorndeckuii cCMbICI |
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUs TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHMS SUIEKJIETOK U crepMaTo30uaoB. OIUiog0TBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, TacTpyisnus, opraHoreHes. IlocTamOpuoHanbHOE pa3BuTHE. THITBI
NOCTAMOPUOHAILHOTO PAa3BUTHUSA: TPSMOE, HEmpsMoe (JIMYMHOYHOE). BrusiHue



Cpelbl Ha Pa3BUTHE OPraHWU3MOB, (PAKTOPBI, CIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpOICTBA.

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

JdeMoHCcTpanuu:

Tabmuuer u cxembl: «DOpMbl pPa3MHOKEHHUS OPTaHU3MOBY», «JIBOiTHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue xkieTku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomMocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpsmoe u HenpsiMoe pa3BuTHE», «l'aMeTOreHe3 y MJIEKONUTALINUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «Slineknerka miekonurarouiero», «Kapuoknnes B KieTkax
KOpEllKa JyKa», MarHuTHas MOJEJb-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.

Jlabopatopnass pabora Ne 4. «/3yueHue CTpOEHHsI TOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeruku. Mcropus pa3sutus reHeTUKd. Ponps nuronoruu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETHUKU. MeToabl TEeHETUKU (TUOPHUIOIOTHUYECKUA,
[IUTOTEHETUYECKUNA, MOJICKYJISIPHO-TeHeTUYeCKHil). (OCHOBHbIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Mennenem.
MonorubpugHoe ckpeluBaHue. 3aKoH €AUHO-00pa3usi TUOPHUIOB TEPBOTO
nokosnenus. [IpaBuino noMuHUpOBaHMs. 3aKOH pacllelyIeHHs Ipu3HakoB. [ unore3a
YUCTOTHI raMeT. [1oHOEe 1 HenmoJIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  LluToreHernyeckue  OCHOBBI  JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHnue aHATM3UPYIOLIET0 CKPEMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnienHoe HacnegoBaHue npu3HakoB. Padora T. Moprana no cuemnjieHHOMy
HACJIEOBaHUIO reHOB. HapyllieHue clierieHusl TeHOB B pe3yJIbTaTe KPOCCUHI OBEpPA.

XpoMOCOMHas TEOPHs HACJIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



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

N3menunBOCTh. BBl ”3MEHYNBOCTH: HEHACIIEICTBEHHAS U HACIIEACTBEHHASL.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTHUKA
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBolicTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBennasi, wid TeHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOMHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTallMOHHAs U3MEHYMBOCTh. Kitaccudukarus MyTamnuii: reHHbIS,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa U NpuuuHbl MyTaluuid. MyTareHHble (akTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/Abl T€HETUKU
YeJI0BEKA: TCHCAIOTHYCCKUM, OJIM3HEIOBBINA, IIUTOT CHETUICCKUM, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETHYECKU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOLIBIO
[II1P-amamu3a. HacneacTtBennele 3a00jIcBaHUS dYeIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACIEICTBEHHOM MpPeapacroioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYEHHE MEIULMHCKOU
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

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

Tabnuipl U cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOr€HEeTUY eCKast
OCHOBAa», «3aKOH pacUIEIICHUS U €r0 HUTOr€HETUYECKasi OCHOBAY, «3aKOH YHCTOTBI
ramery, «/lurubpuanoe ckpenuBanney, « [uTonoruueckne OCHOBBI TUTUOPUTHOTO
CKpeIIUBaHuA», «Meno3y, «B3anmoaencTBre ajuienbHbIX T€HOBY, «['eHeTnueckue
KAapThl PACTEHMH, )KUBOTHBIX U YEJIOBEKa», «[ eHeTnka moja», «3aKOHOMEPHOCTHU
HACJIEOBaHUsA, CUEIUIEHHOrO ¢ MoJoM», «KapuoTumbl 4yenoBeka M KUBOTHBIX,
«Buasl m3meHunBOCTHY, «MoaudukanmonHas M3MEHYHUBOCThY», «HacnemoBanwme
pesyc-(akropay, «['eHeTuka rpymni KpoBu», «MyTanmoHHast K3BMEHUUBOCTH.

OO6opynoBanue: Mozaenu-anuiMKkanuu «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«Hemonmnoe nmomunupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT ¥ MUKpoTpemnapaTt «/[po3oduna» (Hopma, myTammu (GOpMbI
KpPBUIBEB U OKPACKH Tena), repoapuii «I opox mOCEBHOM.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

JlaGoparopHasi padora Ne 5. «M3yueHue pe3ynbTaToOB MOHOTMOPUIHOTO H
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKpPOIpEnapaTaxy.

Jlabopatopnas pabora Ne 6. «M3yyeHne MoaudUKaIMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BApUALIMOHHON KPUBOW».

JlaboparopHasi pabota Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MHKpOIpenaparax».

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

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexuysi Kak Hayka M MpoOLECC. 3apOKICHUE CEJIEKIUU U JOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o ieHTpax MpoUCXOXKASHUS 1 MHOTOOOpa3us KyJIbTYPHBIX
pactenunii. LIeHTpbl NpoUCX0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOIbI CeleKIUU. MacCoBBIM U MHAMBUIYAIbHBINA OTOOPHI B
CEJeKIIMM pacTeHHH U >KUBOTHBIX. OIleHKa JKCTepbepa. bIM3KOpOIACTBEHHOE
cKkpemuBanue — WHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTHIX JIUHUU.
I'erepo3uc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIUHT.
Otnanénnast rudbpuanszanus u e€ ycrnexu. MickycCTBEHHbIN MyTareHes U nojyuyeHue
NOJINIUIONIOB. JIOCTHKEHUS CENEKINN PACTEHNM, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak OTpacib NPOWU3BOACTBA. ['€HHas MHXKEHEpHUsA. OTambl
co3ganusi pexkomOunantHod JIHK wu tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTCHUM.
KioHnpoBanue BBICOKONPOIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OPTraHU3MOB.

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

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

Tabmuupl u cxembl: kKapta «LleHTpbl NPOUCXOXKIEHHS W MHOTrooOpasus
KYJIbTYPHBIX pacTeHuil», «[lopojbl 1OMalIHUX KUBOTHBIX», «COpTa KyIbTYPHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. iBanoBay,
«[Tomumnougus», «OObEeKThl OHOTEXHONOTUMY, «KileTOuHbIE KYIBTYpbl H
KJIOHUpOBaHue», «KOHCTpyrpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISIKH TUIOJA0B M KOPHEIUIOM0B AUKUX (POPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlaGopaTopHblie u npakTu4ecKue padorTbl:

Okckypcus «OCHOBHBIE METOIBl W JOCTHXKEHUS CEJIEKUUMU 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.

[Ipeanocbulku BO3HHWKHOBEHMS 3BOJIOLMOHHOM TEOPUU. OBOJIOLHUOHHAS
Teopusi U €€ MecTo B OuWonornu. BiusiHue SBONIOIMOHHON TEOpUH Ha pa3BHUTHE
OMOJIOTUHU U APYTUX HAYK.

CBugerenscTBa 3BOMOIMU. [laneoHTONOrMUECKHE: MOCIEA0BATEIBHOCTD
HOSIBJIEHUS BUJOB B MaJ€OHTOJIOIMYECKON JIETOMHUCH, NEPEXOJHbIE (HOPMBI.
buoreorpaguueckue: cxoncTBo u paznuune ¢payH u Gaop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W Pa3iuuus SMOPHOHOB pa3HBIX BUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTHUYHBIE,
pPYIUMEHTApHBIE OpTaHbl, aTaBU3Mbl. MOJEKYJIIpHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NIyTeH y BCEX
OpraHU3MOB.

OBomonmonHas Teopust Y. JapBuna. Ilpeanochblik BO3HUKHOBEHHUSA
JapBUHU3MA. JIBWXKylMe CHJIBl 3BOMIONMHM BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOMpeAenEHHAasT MU3MEHUYUBOCTD,
O6opb0a 3a CyllecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3o (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossosonus. [Tomynsuus kak eauHUIA BUAa U 3BOJIOLHH.

JIBrxymue cuibl ((hakTopbl) SBOMIOUMUA BHJIOB B Mpupoje. MyTallMOHHBIN
npouecc ¥ KOMOWHATHMBHAS M3MEHYMBOCTH. llomynsinmoHHBIE BOJHBI U Apend
reHoB. M3051us U MUrpanusi.

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

[Ipucnoco6IeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3BONIONUU. [Ipumepsl
MPHUCTIOCOOJICHU Y OpraHu3MoB. ApoMop(h03bl U UAHO-aaNTaIHH.

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

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

[Ipoucxoxaenne OT Hecneuaain3upoBaHHbIX NpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJaNTUBHAS paguaius.

JdeMoHCcTpanuu:

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



Tabnuupl U cxembl: «Pa3BUTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoJIbIu
MO3BOHOUHBIX  KUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOopbObI  3a
cyiecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroo0pasue COpTOB pacTEeHU»,
«MHoroobpasue  mopoa  JKUBOTHBIX), «[Tomynsaunny, «MyTanroHHas
U3MEHUYUBOCTH», «ApoMopdo3bl», «aunoananrauun», «OOmas gereHepaiusy,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «lIpucmoco0IeHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe BUg000pa3zoBaHue», « IKOJIOIHUYECKOE BUI000PA30BAHUE.

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIMYHbBIMU THUIIAMU OKPACKH,
HaOoOp IUIONOB M ceMsH, Koyuiekuus «lIpuMepsl 3allMTHBIX MPUCHIOCOOJIEHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAIPABJICHHUS SBOJIONUN», 00BEMHAS MOJETh
«CTpoeHue TOJIOBHOI'O MO3Ta O3BOHOYHBIX ).

buoreorpadguueckass kapra wmupa, KoJuleKuus «@POpMbI COXPaHHOCTH
UCKOMAEMBIX JKUBOTHBIX W pacTeHWil», wmonenp anmmkauus «llepekpéct
XpOMOCOM», BIaXKHbIe npenaparsl «Pazsurue HacekoMoro», «Pa3BuTHe JIATyIIKNY,
MuKponpenapart «Jlpo3zoduna» (HopMma, MyTanuu (popMbl KPbUILEB U OKPACKH TEIA).

JlaGopaTopHble n NpakTU4YecKue padorThl:

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

Jlabopatopnas pabota Ne 2. «Onucanue npucrnoco0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOT'O XapaKTepa.

Tema 2. Bo3HMKHOBeHME U Pa3BUTHE KM3HHU HA 3emuie.

JloHay4dHbBIE TPENCTABICHUS O 3apOKACHMM >KW3HU. HaydHble rumoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHcHepMus. XUMUYECKas
ABOMIOIMUSI. AOHOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHMYECKHX.
OKCHEepUMEHTAIBHOE MMOATBEPKICHUE XUMUUECKON 3BooIMK. HavyanbHbIe 3Tarbl
ounonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME ITPOTOKJIETKH. lIepBble KIETKM W HMX SBOJIOLMS.
@opMHUPOBaAHNE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. llaneoszoiickass spa u €€ mepuonbl: KEeMOPUMCKU,
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 TeoJIOTMYECKUX mpoleccoB. OCHOBHBIE JTAIlbI
ABOJIIOLIMUA PACTUTEIBHOIO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU u
XKUBOTHBIX. [losiBIEHUE, paclBET U BEIMUPAHUE IPYIM KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKoro Mupa Kak oTpaxkeHue 3Boiouud. OCHOBHBIE
CUCTEMATUYECKUE TPYIIBI OPTraHU3MOB.

DBOJIIOIMSA YETIOBEKA. AHTPOIIOJIOTUs KaKk Hayka. Pa3Butue npencTaBieHui o
NPOUCXOXKIACHUM YelloBeKa. MeTonbpl H3ydeHusi aHTpomnoreHe3a. (CxXoictBa u
pa3yinuus 4eaoBeKa U )KUBOTHBIX. CHCTEeMaTUYECKOE MOJIOKEHHUE YETTOBEKa.

JBrxytue cuiibl ((hakTophl) aHTpororenesa. HacneacrBenHas ”3MEHUYHUBOCTh
U eCTeCTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 >KW3HH, H3TOTOBJICHUE OPYAHM
Tpy/la, MBIIIJIEHUE, PEUb.

OCHOBHBIE CTaIMM W BETBU JBOJIIOIMU YEIOBEKA: aBCTpajonuTeku, Yenopek
yMmenbid, YenoBek npamoxomsamud, YenoBek HeanaepraibCckun, YenmoBek
pasymHbIii. Haxonku HMCKOMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHUS, 00JaCTh
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

UYenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIEOUAHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHasi  (dKBAaTOpHAIbHAs]),  MOHTOJOHMIHAS
(a3naTcko-amepukaHckas).  UepThl  IPHUCIIOCOOJECHHOCTH  MpeAcTaBUTEISH
YeJIOBEYECKHX PAC K YCJIOBHUSM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanuu:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHHME CoONHEYHON cuUCTeMbl», «Pa3zBuTne
opraHuyeckoro wmupa», «PactutenpHas KieTka», <« KuBOTHas  KJETKay,
«IIpokapuornueckasi kieTka», «CoBpeMEHHas CHUCTeMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOCHHS YeJIOBEKa U UeTO0BEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeECTa TMAJICOHTOJIOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeNoBeKay», «/lpeBHeume moan», «pesHue moan», «llepsbie
COBPEMEHHBIC TI0IN», «HemoBeuecKkue pachh».

O6GopynoBanue:  Mmymsiku  «[lpoucxoxaenne  denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEeaHJepTaliblla, KPOMAaHBbOHIIA), CJIENKU WU
n300pakeHUsT KaMEHHBIX OpYIUid MNEepBOOBITHOIO YeIOBeKa (KaMHU-YOMMEPHI,
pyOuna, ckpeOna), TreoXpoHOJoruyeckass Ta0numna, Kowiekius «DopMbl
COXPaHHOCTH UCKOTAEMbIX >KUBOTHBIX M PACTEHUI.

JlaGopaTopHblie n nNpakTH4YecKue padorTbl:

[Tpaxktrueckast padora Ne 1. «/3yueHne MCKOMAEMbIX OCTAaTKOB PACTEHUH 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
UCCJIeIOBAaHUM. DKOJIOTMYE€CKOe MUPOBO33PEHHUE COBPEMEHHOTO YETIOBEKA.

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

Okonoruyeckue (akrtopel. Kiaccupukanuss 3KoIOruyeckux (pakToOpoB:
abuoTHueckre, OMOTHYECKHME M AaHTPOIOreHHble. JlelcTBUEe 3KOJOTrHYEeCKUX
(hakTOpPOB HAa OPTraHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIEpATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust OopraHu3MoOB K  JACHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckue puTMsl.

buornyeckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cuMOKMO03 U ero (opmsl. I[lapazutusm, xoomnepaiusi, MyTyalusM,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJIEOHUYECTBO). AMEHCAIU3M, HEUTpaH3M.
3HaueHre OUOTHUYECKUX B3aMMOJCWUCTBHUI /JIi CYIIECTBOBAHUS OPraHU3MOB B
IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKU mnonyjsuud. OCHOBHBIE IOKAa3aTENH
HOMYJISLMU: YUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
mMurpanus. J{nHaMuka YuCIEHHOCTHU MONMYJISIUU U €€ PeryJIsaiusl.

JdemoHcTpanuu:

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

Tabnuuel 1 cxembl: kapra «[Ipupoansie 30HbI 3emuny, «Cpeabl 0OUTaHUS
opranusMmoB», «Poronepuoanusm», «llomynsuum», «3aKOHOMEPHOCTH poCTa
YUCJIIEHHOCTHU NOMYISUMU UH(PY30pUHU-TY(PenbKku», «llumespie 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 padora Ne 2. «[loncuéT miIOTHOCTH NMOMYNSIUN Pa3HbIX BUIOB
pacCTEHUI.

Tema 4. Coo0mecTBa ¥ IKOJI0OTHYECKHE CHCTEMBI.

Coo0miecTtBo opraHu3mMoB — OuoneHo3. CTpykTypbl OHMOLIEHO3a: BUIOBa,
npocTpaHCTBeHHasA, Tpoduueckas (muieBas). Bunpbl-gomunantel. CBsizu B
ouorneHose.

Dxonoruyeckre cucrtembl (dkocucTembl). lloHsiTue 00 »dKocucTeMe H
ouoreornieHoze. @DYHKIIMOHAIBHBIE KOMIIOHEHTHI HKOCUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTBI, PeIyLEHThl. KpyroBopoT BeIEeCTB U NOTOK 3HEPTHH B IKOCUCTEME.
Tpoduueckue (umieBsie) ypoBHU dKOCUCTEMBI. [TuieBrie nenu u cetu. OCHOBHBIE
NOKa3aTeIu 3KOCHCTEMbl: OuoMacca, NPOAYKIHUS. ODKOJIOIMYECKUE MHPAMUIBI:



OPOAYKIMM, YUCICHHOCTH, Ouomacchl. (CBOWCTBA HSKOCUCTEM: YCTOHYMBOCTb,
caMmoperyJmsinuus, pazsurue. Cykieccusl.

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

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

buopasnoobpaszue kak QakTop ycToiuMBOCTH 3KocucteM. CoxpaHeHUe
OMOJIOrMYECKOro pazHooOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o ouochepe. I'panuiipl, coctraB U CTpyKTypa
ouoceprr. JKuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHocdepbl Kak
rio0agbHOW 3KOcHCTeMBbl. JlMHamMuueckoe paBHOBecMe U oOpaTHasi CBSA3b B
o6uocdepe.

KpyroBopoTsl BemiecTB 1 OMOreoXMMHUECKUE IIUKIIbI 3JIEMEHTOB (yriepoja,
a3zoTa). 30HaNbHOCTH OHochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emiin. AHTPOIIOreHHBIE M3MEHEHHS B Onocdepe.
['mo6anbHbIE 2KOTOTHYECKUE TPOOIIEMBL.

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

JdeMoHcTpanuu:

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

Tabmuupl u cxemsl: «llumessie 1enu», «bHOLEHO3: COCTAaB U CTPYKTYpay,
«[Ipuponueie coobmiectBa», «llenu nuraHus», «IKOJIOTMYECKAs MHPAMUTAN,
«buocdepa u denoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTeMa
XBOMHOro  Jjeca», «buomneHos BomoéMa», «ArporeHosd», «lIpumepHbie
AHTPOIIOT€HHBIE BO3JICHCTBUS Ha IPUPONY», « BakHENIIINE HCTOUYHNUKY 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BaxkHeillnas coctaBistonias ouocheps»,
«®DakTtopel  nerpaganuud  nouB»,  «llapHukoBblii  3ddekT»,  «DakTOpHI
PaaMoOAaKTUBHOTO 3arpsisHeHus Ouocdepb», «OOmas cTpykrypa Omocheps»,
«PacnpocTtpanenne xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azota B IpUpOIE».

OO6opynoBanue: Mojenb-anmmIukanus «TunuyHble OMOILEHO3bI», TepOapuii
«PactutenpHbIie COOOIIECTBaY, KOJUIeKIIMM «buolieHo3y», «Bpeaurenu BakHEUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIUN PACTEHUI U dKUBOTHBIX,
NPUHAJIEKAIINE K PA3HBIM SKOJIOTMYECKUM TpyIaM OAHOro Buaa, KpacHast kHura
Poccuiickoii ®enepanuu, u300paKeHUS OXpaHSAEMbIX BHJIOB pACTEHUH U
KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA I[IPOIPAMMBI 110
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJbTATOB OCBOCHUS mpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYArOUIUMHUCS POCCUMCKON
rPa’kIaHCKOM MJCHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATENBHOCTA [EHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE OKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuyHOCTHBIE pe3ynbTaThl OCBOCHUA mNpeamera «buonorus» IoCTUrarTcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COIMOKYJBTYPHBIMU, HICTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAMOIIO3HAHWS, CAaMOBOCTIMTAHUS U
CaMOpa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3UMLUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TPAAUIHASIM MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickon denepanuu, TpUpoae 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  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTH TP CO3/IaHUN y4EOHBIX
MPOEKTOB, PEIIEHUHM Yy4eOHbIX U TO3HABATENIbHBIX 3a/lad, BbHIIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

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

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
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
OTHONIIEHUS K MHEHHUIO OIMOHEHTOB MpU OOCYKIECHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUHUCKON IPaXAaHCKON UIEHTUYHOCTH, IaTPUOTU3MA,
YBa)KEHUS K CBOEMY HapOJly, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHoil, ropaoctu
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, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHWUU 3aKOHOB
IPUPO/IbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 00I1IEeCTBA;

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

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS

OCO3HAHHUE TYXOBHBIX LICHHOCTEN POCCUIICKOT0 HAPOA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-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
TpaguuusMu HaposioB 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 CAMOBBIPDQXEHHIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHMSA KYJbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

MOHUMAHHME U peanu3alius 3J0pOBOro 1 0€30macHOro oopasa sKu3HH (310pOBOE
UTaHue, COOJII0ICHUE TUTUEHNYECKUX MMPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATUI W OTHAbIXa, peryjsipHas (QuU3nyeckas akTUBHOCTh), OEpeXHOro,
OTBETCTBEHHOTO W KOMIICTCHTHOT'O OTHOIICHHS K COOCTBEHHOMY (hM3UYCCKOMY M
MICUXUYECKOMY 3]I0POBBIO;

NOHMMaHUE IIEHHOCTH TPaBWI WHIWBHUIYAIbHOTO M  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIIUSX, YIPOXKAIOIINX 3JOPOBBIO M KU3HU JIFOJICH;

OCO3HAHME MOCJEACTBUN U HENPUITUS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYIy, OCO3HAHWE IIEHHOCTH MacTePCTBa, TPYAOIIO0HE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HANPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

WHTEPEC K pa3IMuHBIM cepaM MpoPeCCHOHABHON ACSITEIHPHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ¢ Peau30BbIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I11eJIECO00Pa3HOE OTHONICHHE K MPUPOIE KaK UCTOUHUKY KUZHU
Ha 3eMJie, OCHOBE €€ CyILIECTBOBAHUS;

MOBBIIIICHUE YPOBHSA OKOJOTHYCCKOM KYJIbTYpBI: TPHOOPETCHHE 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
W yMEHUS TP PEIICHHH TpoOJieM, CBSI3aHHBIX C  PAIMOHATBLHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUA B NPUPOJIE,
HANPABJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIIOB,
IKOCHCTEM, OHochepsl);



AKTUBHOE HENPUATUE IEUCTBUM, IPUHOCAILUX BPE OKPYKAIOLIEH IPUPOIHOU
cpene, YMEHHE MPOrHO3WPOBATh HEOJAroNmpUITHBIE SKOJIOTUYECKHUE MOCICICTBUS
MPEANPUHUMAEMBIX JIEUCTBUUA U MTPEIOTBPAILATh UX;

HaJIMYUE€ PA3BUTOrO KOJOTMYECKOTO MBIIICHHUS, SKOJIOTHYECKON KYIbTYPHI,
OITbITa JIEATEIbHOCTH 9KOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW WU COLUAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUUYECKOM JIEATEIBHOCTH 3KOJIOTHYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOM NMPAKTHUKH, OCHOBAHHOTO Ha JUAJIOre
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YHWTATEIbCKOW KYJIbTYpPbl KaK CpEICTBa
B3aUMOJICVCTBUSA MEXK1Y JIFOJIbMUA U TTIO3HAHUS MUPA;

NOHWMaHUe crnenuPuKku OWONOTUM KaK HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHus 00 OKpYXKalollleM MHUpPE KaK O €IMHCTBE IPHUPOJIbI, YEIOBEKa U
olIIecTBa, B TMO3HAaHWM TPUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH IIPoOIeM
COXPAHEHHUS TPUPOAHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIHOCOOHBIX peliaTh PeCypcHble MPOOJEMBI  Pa3BUTHSA
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBHBIX AKOJIOTUYECKUX MPOOJIEM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HHU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTMYECKUX 3HAHUM B IIENSIX
MOBBIIIECHUST OO KYJIbTYphl, €CTECTBEHHO-HAay4YHONH 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 SIBJICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIIOUCHHS Ha OCHOBE HAydHBIX (DaKTOB U
MMEIOIINUXCS JAHHBIX C LEJBIO MOMYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus MpooJieM B peaibHbIX )KU3HCHHBIX CUTYAITUsX;

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 IOJIYYEHHUIO HOBBIX 3HaHMM 1O OuoIOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAaYuMble M1 (OPMUPOBAHMS MHUPOBO33PEHUS OOYUAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TMOHITHS, OTpPaKArOIINe
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(UKy METOJ0B TMO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTHUsl, SBJICHUE, MPOIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
ucclieloBaHue, HaOII0IeHNEe, U3MEPEHHE, IKCTIEPUMEHT U IPYTUX ), YHUBEPCATbHbIE
yuyeOHbIe JCHCTBUS (IIO3HABATENIbHBIC, KOMMYHUKATHUBHBIE, pETYJSITUBHBIC),
oOecrneunBaromue GpopmupoBaHue GyHKIHOHATBHON IPaMOTHOCTU U COLIMAIBHOM
KOMIIETCHIIMM  OOYyYalolMXCsl, CIIOCOOHOCTh OOYYarolUXCS  HCIOJIb30BaTh
OCBOEHHbIE MEKIUCIUTUTUHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHbIE
y4eOHbI€ IEUCTBUS B IO3HABATEILHOW U COLIMAJIBHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHMSI MPOTPaMMbl CPEIHEr0o OOIEero
00pa3oBaHuUs TOHKHBI OTPAXKaTh:

OBaanenne YHUBEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a30Bble JIOrHYecKue JAecTBUSI:

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

UCIIOJIb30BaTh MPH OCBOCHMM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHann3a, CUHTE3a, CpaBHEHUsI, KilacCupUKaIuu, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIJACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3U C IPYTUMU TTOHSTUSIMU);

OMpENENsATh LENu JACATEIbHOCTH, 3aJaBas MNapaMmeTpbl W KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEJISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUI
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYXJICHUS (MHIYKTUBHbBIE, JENYKTHUBHBIE, IIO
AQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B pPacCMaTPUBAEMBIX
SIBIICHUAX, (POPMYITHUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

NPUMEHATH CXEMHO-MOJIEIbHBIE CPEJICTBA ISl PECTABICHUS CYIIECTBEHHBIX
CBS3€Hl W OTHONIEHWH B W3YyYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TakKe
MPOTUBOPEUUM PA3HOrO pOja, BBISABICHHBIX B Pa3IUYHBIX HHOOPMAIIMOHHBIX
UCTOYHUKAX;



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

BHOCUTb KOPPEKTHBBI B I€ATEIBbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUI IEATENbHOCTH;

KOOPJMHUPOBATH U BBITIOJIIHATH Pa0OTy B YCIOBHUSX PEabHOT0, BUPTYaIbHOTO
Y KOMOMHUPOBAHHOT' O B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHNUHN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e HcCiIeA0BaTeIbCKUE TeHCTBUSI:

BJIa/IETh HABbIKAMH Y4E€OHO-UCCIEA0BATENbCKON U MTPOESKTHON J1€ATeIbHOCTH,
HaBbIKAMU  pa3pelieHus mpodsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IIOMCKY METO/I0OB PELIEHUS] IPAKTUYECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pa3IMYHbIE BUABI JEATEIBHOCTH [0 IMOJYYEHUIO HOBOIO
3HAHMSI, €r0 HWHTEpIpeTall, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B YUeOHBIX
CUTYallUsIX, B TOM YHCJI€ IPH CO3/IaHUN YYEOHBIX U COLMATBHBIX IPOEKTOB;

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

cTaBUTh W (opmynupoBaTh COOCTBEHHBIE 3alayd B 00pa3oBaTEIbHOMN
JEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M U aKTyallM3MpOBATh 3ajauy,
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 U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJISITh LIEJIEHANPABICHHBI MOUCK IEPEHOCa CPEACTB U CIOCOOOB
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 33/1a4UH, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nndopmaunmueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaUu (TEKCTE y4eOHOro
nocoOusi, Hay4YHO-MOMYJAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBapsIX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B HTepHeTe), aHaIM3upoBaTh
UH(POPMAIUIO Pa3IUYHbIX BUAOB U (POpPM IpeacTaBiICHUs, KPUTUYECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;



dbopMyIMpoBaTh 3aMpPOChl U MPUMEHATh PA3IUYHBIE METOJIBI TIPU TIOUCKE U
orbope Ounonornueckoit mHMOpMALMK, HEOOXOIUMOM JJIsl BBITIOJIHEHUS YIEOHBIX
3ajad;

npuoOperaTrh OIBIT HCHOIb30BaHUS HUH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIHTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3TMUYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTUMANTBHYIO  (GOpMY  TPEACTABICHHUS
Ounoaornyeckor HHPpopMaluu (CXeMbl, TpaduKu, TuarpaMmbl, TAOJUIbI, PUCYHKH U
Apyroe);

UCIIONIb30BaTh HAYYHBIM S3BIK B KadecTBE CpeAcTBa Npu paboTe C
Ouoyornyeckor HWHGPOpMAIMEH: TPUMEHSATh XHMHUYECKue, (Qusnyeckue u
MaTeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (DOpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHE  CpEACTBA
HATJISTHOCTH;

BIIQJIETh  HABbIKAMU  pAaclo3HaBaHUsS W 3alIUThl  WH(OpMAaIUH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OBjajieHNe YHMBEPCAJTbHBIMM KOMMYHHUKATHBHBIMU JAeHCTBUSIMH:

1) oOmenme:

OCYIIECTBIISITh KOMMYHUKAIIMHU BO BCEX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JAMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeajiaraeMoi
3a/1a4M, YYUTHIBATh MHTEPECHI U COIIACOBAHHOCTH IMO3UIUMN APYrUX YYACTHHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIECHUS, IOHUMATh 3HAYEHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyalUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTH MIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJICUCTBUS, MOHUMATh
HAMEPEHUsI IPYTUX JIFOJCH, MPOSBIISITh YBAXKUTEIHHOE OTHOIICHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyITHpOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO HM3JIaraThb CBOKO TOUKY 3PEHHUS C HCMOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTh:

MOHUMATh M MCIOJIB30BaTh MPEUMYIECTBA KOMAHIAHOW U MHAMBUAYAJIBLHON
pabOTHI MPU PEIICHUHU OMOJIOTHYECKOMN MpoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTD
MPUMEHEHHUS TPYIIOBBIX ()OPM B3aUMOACHCTBUS MPU PEIICHUH Y4eOHOM 3a/1auu;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JIEUCTBHM C Y4y€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaKJI0r0 YJI€HA KOJIIEKTHBA;

OPUHUMATh [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ MOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUU,



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

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJ[a U KaX/10r0 YJaCTHUKA KOMaH/bl B OOIIMIA
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

Ipe/iaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEHU C IMO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIITh TIO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYalLUsIX, IPOSBIISTH TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBiaieHHe YHHMBEPCAJIbHBIMH PeryJATUBHBIMU ACHCTBUAMM:

1) camoopranusanus:

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

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIE
YCTAaHOBKHU B CBOMX JCHCTBHAX M NOCTYIIKAX MO OTHOIICHWIO K XUBOW IPUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IO3HABATEIBHYIO JIESITENBHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIbHON
NEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEIILHO COCTABJIATH IJIaH PELICHHSI TPOOIEMBI C YUETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

paciupsTh paMKU y4eOHOI0 IpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOH HpyAULIMH B
pa3HBIX O0JIaCTAX 3HAHWM, TOCTOSHHO TOBBIIIATh CBOM 0Opa3OBaTENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJA/JE€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediaexkcuu Kak  OCO3HaHUsA
COBEPINAEMBIX JICHCTBHM M MBICIUTENIBHBIX IIPOLIECCOB, HX PpE3yJbTaTOB U
OCHOBaHUI, UCMHOJIb30BaTh MPHUEMBI pedIeKCHH IJi1 OLUEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBAaTh PUCKUM W CBOEBPEMEHHO IIPUHUMATh PEIIEHUS IO HX
CHIDKEHHUIO;

IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEeATENbHOCTH;



3) npuHsATHE ce0s U APYIrUX:

OpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIBbHOCTH;

OpU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OLIUOKH;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP € MO3UIMH JPYTOro YeJIOBEKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynbrarel ocBoeHUs nporpammbl COO mo Ouonoruu Ha
6a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yaeOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETAIIMU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JAESITEILHOCTH IO MOJYYECHUIO HOBOT'O 3HAHUS U
NPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX yUYEOHBIX CHUTYAIUSAX, a TAKKE€ B PEATbHBIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX ¢ Ouonorued. B mporpamme mnpenMerHbie
pe3ynbTaThl MPEACTABICHBI IO T0JIaM 00yUYEHUS.

[IpeamerHbie pe3ynbTaThl OCBOECHMS ydeOHoro npeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCUHCKUX U
3apyOEKHBIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJEpKaHHEe OMOJOTMYECKHX TEPMHHOB W TOHSITHIMA:
KU3Hb, KJIETKa, OpraHu3M, MeTado0in3M (0OMEH BEIIECTB U MPEBpAIIEHUE SHEPTHH ),
roMeocTa3 (caMmoperyisiuusi), YypOBHEBas OpraHW3alys JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIHUSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaldbHasg JOTrMa MOJEKYIsIpHONl Ouonorun), 3axoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
IPOUCXOXKIEHUS KyIbTYpHBIX pacTenuii H. M. BaBunosa), onpenensite rpaHulibl UX
MPUMEHUMOCTH K dKUBBIM CHUCTEMAaM;

YMEHHE BJIAJIETh METOJAMU HAYYHOT'O IMO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U
OMMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB W SIBICHUI, OpraHu3aius U MNpOBEACHUE
OMOJIOTUYECKOT0 YKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3b], BBISIBJICHHE 3aBUCUMOCTH
MEXITY HCCIEAYEeMbIMU BEIUYMHAMH, OOBSICHEHUE TOJNYYCHHBIX PE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSTUH, TEOPUM U 3aKOHOB, YMEHHE JI€TIaTh BHIBOJIbI
Ha OCHOBAHMH IMOJYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJCNATH CYIIECTBEHHBIC NMPU3HAKU BUPYCOB, KIETOK MPOKAPHOT U
9yKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IpPOIIECCOB: OOMEHa BEILECTB W MpPEBpAIleHHUs SHEPruu B KIETKe, (pOTOoCHHTE3a,
IUTACTUYECKOT0 M JHEPTeTUYECKOr0 OOMEHa, XEMOCHHTE3a, MHUTO03a, Melo03a,
OIJIOJJOTBOPEHMSI, PA3MHOXKCHHS, WHANBUAYAIBHOTO Pa3BUTUS  OpraHM3Ma
(oHTOT€HER);

YMEHHUE NPUMEHSATh MOJyYEHHbIC 3HAHUS A OOBACHEHUS OMOJIOTHYECKHX
IPOIIECCOB U SIBICHUM, JJISl MPUHATHUS MPAKTUYECKUX PEIICHU B MOBCEIHEBHOMN
KHU3HU C IeTplo obecreueHuss 0e30MacHOCTH CBOETO 3J0POBbS W 30POBBS
OKPY’KaIOILKX JII0/IeH, COOII0IEHUs] HOPM IPAMOTHOI'O TMOBEACHUS B OKpY Karoieil
OPUPOJHONW Cpele, MOHMMaHHE HEOOXOJUMOCTH HCHOIb30BaHUS JTOCTHKEHHI
COBpEMEHHOMU ouonorun  wu OMOTEeXHONOTUH  JUIsl  PalMOHAJIBLHOTO
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
npaBWiIa MpU padoTe ¢ y4EOHBIM U 1a00OPATOPHBIM 00OPYI0BAaHUEM;

YMEHHE KPHUTUYECKH OICHUBaTh U HWHTEPIPETHPOBATh WHGOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpencTBa MaccoBOW MHGOpMAIMU, HAYYHO-IIOMYJISIPHBIE
MaTepuaibl), STUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHHI B OHOIOTHH,
MEIUIIMHE, OMOTEXHOIOTUH;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOIICHUS,
000011ass OMOIOTHYecKy0 MH(POPMAIMIO M3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCTIOIb30BaTh MOHATUHHBINA anmapat OUOJIOTHH.

[IpenmeTHble 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 (OPMHpPOBAaHMM COBPEMEHHON €CTECTBEHHO-
HAyYHOU KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX U
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PACKPBIBATH COJEPKAHNE OMOTOTUYECKUX TEPMUHOB U TIOHATUIN: BUJI,
NOMYJISALKUS, TEHOPOH], DBOJIOLUHUS, ABWXKYIIHME CUIbl ((PakToOpbl) 3BOIIOIMH,
MIPUCTIOCOOJICHHOCTh OPTraHW3MOB, BUI000pa30BaHUE, IKOJIOTHYECKHE (PAKTOPHI,
HKOCHCTEMA, TPOAYLEHTbI, KOHCYMEHTBI, PpEAYLEHThl, LeNu MHUTaHus,
AKOJIOTHYEeCKas MupaMuaa, OuoreoreHos, ouocdepa;



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

yMEHHE BIIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOJIOICHNE U
OMMCAHUE KUBBIX CUCTEM, IMPOIECCOB W SIBIICHWI, OpraHU3alusi U IPOBEACHUE
OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BbIIBU’KEHNE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXAY HCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE MOJYYEHHBIX pPE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MMOHSTUH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI
HA OCHOBAHUHU MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJOTHMUYECKUX
OOBEKTOB: BHUJOB, MONYJIALMA, NPOAYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB,
OMOreOlleHO30B M HJKOCUCTEM, OCOOCHHOCTH IPOILIECCOB: HACIEIACTBEHHOM
U3MEHYHBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30BaHUs, MPHUCIOCOOIECHHOCTH
OpPraHU3MOB, JEWCTBHS SKOJIOTMYECKUX (PAKTOPOB HA OpPraHuM3Mbl, IEpeHoca
BEIIECTB M TOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX HW3MEHEHWH B
HKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpOTa BEIIECTB U OHMOTr€OXMMHUYECKHX
IUKJIOB B Onocdepe;

YMEHHE TMPUMEHATH IMOJYYEHHbIC 3HAHUS JJIsl OOBSICHEHUS] OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUH, JJISl MPUHATHUS MPAKTUYECKUX PEUICHUN B TOBCEIHEBHOM
KHU3HU C LeJplo oOecrieueHuss O0e30IacHOCTU CBOErO 3J0pPOBbS U 3/0POBbS
OKpPYXAIOILUX JTIOJEH, COOMI0IEHN HOPM IPaMOTHOI'O MOBEICHUS B OKpYKarouei
OPUPOAHON Ccpelle, MOHMMaHUE HEOOXOJMMOCTH MCHOJIb30BAHUS JIOCTHXKEHHIM
COBPEMEHHOW OMOJIOTHH JIJIsl PALIMOHATILHOTO IPUPO/I0TI0Ib30BAHNS;

yMEHHUE peliaTh dJIeMEHTapHbIC OMOIOTHYECKUE 3aadH, COCTABISATh CXEMBI
nepeHoca BEleCTB U DHEPTUU B IKOCUCTEMaX (LIeTH MUTaHUs);

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

YMEHUE KpPUTHUYECKHM OIIEHMBATh M HHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOIO  COJAEP>KAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBA MAacCOBOM MH(OpPMALIMU, HAYYHO-TIOMYJISPHbIE
MaTepualibl),  paccMaTpuBaTh  IJI00ANbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBpEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHUE CO03[aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
0000111ass OMOJIOrMYEcKyl0 UHPOPMAIMIO U3 HECKOJIbKUX HUCTOYHUKOB, IPAMOTHO
UCIIOJIb30BaTh MOHSATHIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumenoBanue pa3aejioB 1 TeEM nudpoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (nup )
NporpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bubmunorexa IHOK
1 b 2 0 .
HOTOTICT Kak Hayxa 0-5 https://m.eds0o.ru/7f41292
but6mmoreka [IOK
2 JKuBbIe cUCTEMBI U UX OpTraHu3aIus 1 0 0 hitps-//m.cdsoo.ru/7f416292
but6mmoreka [IOK
X % 1
3 MMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 0 hitps:/m.cdsoo.rw/7f41c292
bubnunorexa LIOK
4 XK 1
HBHEACATEIILHOCTD IICTIHN 6 0 https://m.edsoo.ru/7f41¢292
5 Pa3sMuoxeHne 1 HHANBUAYaTbHOE Pa3BUTHE 5 0 1 bubnunorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTH U N3MEHYUBOCTD g 0 15 but6mmoreka [IOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuusi opranu3MoB. OCHOBBI 3 1 0 bubnunorexa LIOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
P 1
8 C3CPBHOC BpEMA 0 0 https://m.edsoo.ru/7141c292
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 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
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NMporpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
but6mmoreka [IOK
1 1
IBOIOIHORHAs OHONOT WS ? 0 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 1 0.5 bu6muoreka [IOK
3emie ) https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
3 O 5 0 1
PTAHHSMBL I OKPYKAIOTIAA Cpeia https://m.edsoo.ru/7f41cc74
Bbu6moreka [JOK
4 1
Coob1ecTBa ¥ 9KOJIOTHUECKHE CUCTEMBI 9 0 hitps:/m.cdsoo.rw/7f41cc74
bubmuorexa [JOK
> Peseprioe Bpems 2 0 0 https://m.edsoo.ru/7f41¢cc74
OBHIEE KOJIMYECTBO YACOB I10
. 34 2 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 IINIAHUPOBAHHUE

10 KJIACC
Koan4yecTBo yacoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie | IlpakTHueckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsI
pecypchbl
Bbub6mmoreka [IOK
1 buonorus B cucreMe Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToabl MO3HAaHUS )KUBOU
npupoasl. IIpakTryeckast padoTa
2 NS 1p<(I/ICHOJII:J3OBaHI/I€ a3IJ)II/I‘-IHBIX 1 0 0.5 bubmmorexa [IOK
B P ' https://m.eds00.1u/863¢6122
METOJOB MPU U3yYEHUU
OMOJIOTHYECKUX 00BEKTOBY
3 Buonornueckre CUCTEMEL, 1 0 0 bub6mmoreka [IOK
IIPOLIECCHL U NX U3YYEHUE https://m.edsoo.1u/863¢6564
4 XUMHUYECKHN cOCTaB KJIETKHU. Boma | 0 0 but6mmoreka [IOK
Y MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674e
but6mmoreka [IOK
5 benku. CocTaB u cTpoeHue 6enko 1 0 0
A TaB 1 CTPOCHHE DEIKOB https://m.edsoo.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopatopHas
6 pabota Ne 1 «3yuyeHue | 0 0.5 bubmmorexa [LIOK
KaTAINTUYECKOW aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha mMpUMepe aMUJIa3bl
WJTU KaTajasbl)»
bu6 OK
7 Yraesoasl. JIunnasl 1 0 1 nomotera I

https://m.edsoo.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

but6mmoreka [IOK

8 Hyxneunoseie kucnorsl. AT® 0 hitps://m.cdsoo.r/863¢6d5¢
9 Hcropust u MeTObI U3y4ECHUS 1 bu6nunorexa [IOK
kietku. Kinetounas teopust https://m.edsoo.ru/863e¢6e88
10 KneTka kak 1ie10cTHas KuBas 0
crucrema
CrpoeHnue 3yKapruoTHYECKON
kietku. JlabopaTopHas pabora Ne 2
«M3yueHne cTpoeHHus KIETOK bu6nuorexa [IOK
11 pacTeHHU, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.1u/863e6ff0
OakTepuil 101 MUKPOCKOTIOM Ha https://m.eds00.1u/863e716¢
TOTOBBIX MUKpOIIpernapaTax U ux
OTIMCAHHE
bubmuorexa [JOK
12 OOMeH BeIIEeCTB WK META00IN3M 0 https://m.edsoo.rw/863¢766¢
but6mmoreka [IOK
13 doTocuHTEe3. XEMOCHHTE3 0 hitps://m.eds0o.rw/863¢7c08
. bubmuorexa [IOK
14 Ouepremiieckuii 0bmen 0 https://m.edsoo.ru/863c¢7aae
JKU3HEHHBIA IUKIT KIETKH.
Henenue kimetku. MuTos.
15 Jlaboparopuas pabota Ne 3 0.5 bu6mmoreka [IOK
«HabmroieHrue MUTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYMKA KOpeIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunTes Oenka. Peakmus 0 bu6mmoreka [IOK
MaTpPUYHOI'O CUHTE3a https://m.edsoo.1u/863e796e
17 Tpancmsiius — OnocuHTE3 OCNKa 0 bubmorexa [IOK

https://m.edsoo.ru/863e796¢e



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

18 Hexnetounsie hopMbl KU3HH — 0 bu6nmoreka [IOK
BUPYCHI https://m.edsoo.1u/863¢7540
bu6moreka [IOK
19 @OpMBI pa3sMHOKEHHUS! OPIraHU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edsoo0.1ru/863e831e
bubmuorexa [JOK
20 Metios 0
1 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OII010TBOPEHHUE.
21 JIaGopatophas pabota Ne 4 0.5 bubmuoreka [IOK
«M3yueHne cTpoeHUS MOTOBBIX ’ https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
2 NupuBunyansHOE pa3BUTHE 0 bu6mmoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HacJje CTBeHHocyTKH u 0 bubmorexa LOK
A https://m.edsoo.ru/863e8612
U3MEHYUBOCTH
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 npu3HaKoB. MoHOruOpuIHOE 0 Bubmmoreia LIOK
P ] pra https://m.eds00.1u/863e8878
CKpEIIMBAHHE
UTHOPUIHOE CKPEIUBAHUE.
25 ?aKOH iejaBHcmfo:; 0 Bubmmorera [IOK
https://m.edsoo.ru/863e89a4
HacJIeIOBaHUs MPU3HAKOB
CrerieHHOE HacJIeJOBaHUE
26 npu3HakoB. JlabopaTopHas pabora 0.5 bu6mmoreka [IOK

Ne 5 «M3yuenue pe3ynbraToB
MOHOTHOPUAHOTO U TUTHOPUIHOTO

https://m.edso0.ru/863e8c¢60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEIIUBAaHUA Y IPO30(HIIbI HA
TOTOBBIX MUKpPOIIpEnapaTax»

T'eneruka nona. Hacnenosanue

but6mmoreka [IOK

27 IPU3HAKOB, CLIETUVIEHHBIX C [OJIOM ! 0 https://m.edsoo0.ru/863e8c60
MamenunBocTh. HeHacneacTBeHHas
M3MEHYUBOCTH. JIJabopaTtopHast
)8 pabota Ne 6. Mzyuenue | 0.5 bu6mmoreka [IOK
MOIU(DHUKAITMOHHON U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOEHUE BAPUALIMOHHOTO Psiia
Y BapHallMOHHOW KPUBOM»
Hacnencrsennas n3MeHYUBOCTD.
29 JlaboparopHas pabota Ne 7. 1 0.5 bu6muoreka [IOK
«AHaM3 MyTanui y 1po30Quiisl https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MHUKpOIIpEnapaTax»
but6mmoreka [IOK
30 T'enernka seiosexa ! 0 https://m.edsoo.ru/863e8d78
PesepBHelit ypok. O6001IEHHE 10
31 TeMe «HacieacTBeHHOCTE U 1 0
HW3MEHUYHUBOCTh OPTaHU3MOBY
but6mmoreka [IOK
32 Ceneiuus kak Hayka i Ipouece ! 0 https://m.edsoo.ru/863e9214
1 MeToabl U JOCTUKEHUSI CENIEKITUU | 0 but6mmoreka [IOK
pacTeHui 1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHosorus kak orpacib 1 0 bu6nmnoreka [IOK
IIPOU3BOJICTBA https://m.edsoo0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 34 6

[TPOIT'PAMME



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

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uudgposbie
w/n Tema ypoka Beero Kontpoabnbie | IlpakTHueckue u3yueHnsi | 0GpasOBATENbHBIE
padoTbI padoTbI
pecypchbl
N bubnuorexa [JOK
1 DBOJTIONHS M METOJIBI €€ U3yUeHUS 1 0 0 hitps://m.cdsoo.ru/863ca20¢
) Hcropus pa3BuTus NpeacTaBIcHUN ) 0 0 bu6nmorexa [IOK
00 IBOIIOLIUN https://m.eds00.ru/863¢9570
but6mmoreka [IOK
3 Muipoopostions ! 0 0 https://m.edsoo.ru/863e9cle
[Nomynsiiust kKak eMeHTapHast
€MHMIIA BUJIA ¥ 3BOJIIOLUH.
4 JlaGopatopHas pabora Ne 1 1 0 0.5 bubmmorexa LIOK
https://m.eds00.1u/863e99¢6
«CpaBHeHUE BUJIOB 110
MOP(}OIOrHIECKOMY KPUTEPHIO»
5 JIBrokymye cuibl (3J€MEHTapHbIe | 0 0 bu6mmoreka [IOK
(akTOpbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. but6mmoreka [JOK
6 EcrectBennslit 0oTOOp 1 €ro GopMbl 1 0 1 https:/m.cdsoo.r/863¢9ed0
Pe3ynbTaThl 3BOMIOLNM:
MIPUCTIOCOOIEHHOCTh OPTaHU3MOB H
7 BU000pa3oBanue. JlabopaTopHas | 0 0.5 bubnuorexa [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIILHOTO XapaKTepay
2 Harmpasnenus u nmytu | 0 0 bu6mmoreka [IOK

MAaKpO3BOJOIUHA

https://m.edsoo.ru/863e9¢cle



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

9 HeobOpatumocTs 3BOMIONINN 0
10 HcTopus xu3Hu Ha 3emiie U 0
METO/1bl €€ U3Y4YECHHUS
1 I'mnoressl MPOUCXOKIACHUS KUZHU 0 bu6mmoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3Butue xu3Hu Ha 3emMIie Mo Ipam 0 bu6mmoreka [IOK
U IIEpUOLAM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarnbl HBOJIIOLUN
PaCTUTENHHOTO U KUBOTHOTO MHpA.
13 [IpaxTrueckas pabora Ne 1 0.5 bu6nmnoreka [IOK
«3ydeHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUl U KUBOTHBIX B
KOJUIEKLIHSIX)
14 CoBpeMeHHas cuctema 0 bu6nmoreka [IOK
OpPraHUYECKOTO MHUpa https://m.edsoo.ru/863¢ca48¢
15 DBOJTIOLIHS YEJIOBEKA 0 bubmuorexa [JOK
(anTpomorenes) https://m.edsoo.ru/863eac2¢c
16 JIBmokymiue cuibl ((pakTopsbl) 0 bu6nmoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIOLIUU 0
YyeJloBeKa
13 UYenoseueckue pacbl U IPUPOIHbBIE 0 bu6nmnoreka [IOK
aJanTanuy 4eja0BeKa https://m.edsoo.ru/863eaeca2
PesepBHeIitl ypok. O600IICHHE 10
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE 1
KHU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa 0



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

CpCI[I)I 00UTaHUS U PKOJIOTHYECKHE

bu6moreka [IOK

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

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmorexa OK

https://m.edsoo.ru/863ebl10e
oburanusy. JlabopaTopHas pabota
Ne 4. «Bnausinue cBeta Ha pocT U
pPa3BUTHE YEPEHKOB KOJIEYCa»
but6mmoreka [IOK

23 buorurieckue paxroper 0 https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XapAKTEPUCTUKHU
nomyssiiun. [IpakTudeckas padora

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

75 Coo01iecTBa OPraHu3MoB — 0 bu6mmoreka [IOK
OuoIIeHO03 https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKUE CUCTEMBI 0 bubmuorexa [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNn

27 9KOCUCTEMBI. JKOJIOIMYECKHE 0 bu6muoreka [IOK
nupamusl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [Ipupoanbie 3KOCHCTEMBI

29 AHTPONOre€HHBIE YKOCUCTEMBI

30 buocdepa — rmobanpHas 0 bu6mmoreka [IOK

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 0 bu6nmoreka [IOK
6unochepsl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B brochepe 3emin 1 0

1 CocymiecTBoBaHUE TPUPOABI U | 0 bubmuotexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
Peseprubril ypok. O606meHIE

34 TeMbl «Coo011ecTBa u 1 0
9KOJIOTHUECKHE CUCTEMBD)

OBILIEE KOJIMYECTBO YACOB I10 34 45

[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

lesson.edu.ru

https://lib.myschool.edu.ru/market?filters=

Mo mkoia https://myschool.edu.ru/

bubnmoreka mudposoro odpasoBatensHOro KoHTeHTa https://urok.apkpro.ru/



https://myschool.edu.ru/
https://urok.apkpro.ru/




