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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mnpenmera «buosiorus» cocraBuim:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0ydeHUss U TPEOOBAHWI K YPOBHIO MOATOTOBKH BBHIMTYCKHHKOB, MOJOXEHHUS 00
O0MMX LETSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYCHUU B TMO3HAHUM KUBOW MPHUPOABI U 00ECIEYEHHH CYIIECTBOBAHUS 4YEJIOBEUECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEACICHBl OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIMUTAHUS M Pa3BUTUS OOYyYalOIIUXCS cpeAcTBaMH y4yeOHoro mnpeamera «buomnorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I0
paszenam W TeMaMm, PEKOMEHAYEMYIO IMOCIEIOBAaTEIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia C
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH 00pa3oBaTeNLHOrO Mpolecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON JI€ATEIbHOCTH/y4eOHbIX AEMCTBHUI 00ydYaronuxcs mno
OCBOEGHHIO COJIepP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHUI, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NpPEICTAaBICHUNA O 370pOBOM 0O0pa3e KHU3HH U OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupogHoii cpene. IlosToMy Hapsiay ¢ H3ydeHHEM OOMEOMOIIOTHYECKHX TEOpPHH, a TaKkKe
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS NMPUKIAIHBIX 33/1a4, B TOM YUCIIE: TPO(UIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHWE BHUMaHHs K MPUKIAJTHON HANPaBIECHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUHM UIs peIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHue y 00ydaromuXxcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHUSM JUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 0000IaeT 3HaHUA O )KUBOI MpUpoje, €€ OTIIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHW, CO3MaéT YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXKHBOW TPHPOJIBL,
¢dbopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HAaBBIKOB 37J0pOBOro M Oe3omacHoOro odpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOT'O OTHOLIEHHUS K )KMBOH MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcoCTaBUIM OCHOBY Ul ONPEJENICHHsS MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0YYaIOIIUECcs TOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEIHEBHOM KHM3HU U MPAKTHYECKOW nesTenbHocTH. Oco00e MEeCTO B ATOM cCHCTEME 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYEeCKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHUE COJCpXKaHUS Yy4eOHOro Marepuajga B TporpamMmme IO OHOJIOTHUH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro npeamera «buonorusy» BbIIEIEHBI CISAYIONIME COACPKATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH».

Leny u3ydenuss yuyebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra U NpuoOpeTeHrne YMEHHUI MCIONB30BaTh 3TU 3HAHUS AJISl TPAMOTHBIX JEHCTBUH B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMBbl 3HAaHUNH O OHOJOTHYECKHX TEOpHUSAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYYarOIIMXCs MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YyUEHHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHSI OPTaHHU3alINN;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUU 3HAHWM U OMBITA, TTOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHre y OOYYarONIUXCs YMEHHUW WIUTIOCTPUPOBATH 3HAYEHUE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STUYECKUX HOPM MPHU MPOBEICHUHN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWUH W YMEHUH B IOBCEAHEBHOW >KU3HU U OLCHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISIETCS.  00sI3aTEIIbHBIM yYYEOHBIM TPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAYYHOU KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTo/p1 TO3HAHUS KUBOM PUPOIbI (HAOII0JEHIE, SIKCIIEPUMEHT, ONUCaHUEe, U3MEPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, . Yorcon u ®@. Kpuk.

Tabmue! u cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Ipaktuyeckas pabora Ne 1. «lcmomnb3oBaHue pPAa3IUYHBIX METOJOB MPU H3YYECHUHU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTInYHE >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJIAPHBIN,  KJIETOYHBIM,  TKAHEBbIM,  OpPraHW3MEHHBIN,  NOMYISLHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTHYECKHH ), OMOChEPHBI.

JdemoHcTpaumuu:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3aIUU KHUBOK
PUPOIBI.

O6opynosanue: moaens monekynsl JJHK.

Tema 3. XumMuveckuii coOCTaB U CTPOCHHE KJIETKH.

XUMUYECKUH  COCTaB  KJIETKH. XUMUYECKUE  DIIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

@yHKIMM BOJABl U MHUHEPAIBHBIX BElIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYphl O€lKOBOH
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAS CTPYKTypa). XUMHYECKUE
cBoMcTBa OenKkoB. buonornyeckue GyHKIN OEITKOB.

®epMeHThl — Ouosiornyeckue karaiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocTh. Kodepmentsl. Butammubl.  Otauuus  QepMeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrieBoabl: MOHOCaxapubl (TJIFOKO3a, pud03a U 1e30KCcupudo03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  Tpurauuepunasl, ¢ochonunuasl, crepouabl. [uapoduinbHO-THIAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JITHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne m ynkuun PHK. Bugst PHK. AT®: crpoenue u

GyHKIHIH.



[{utonmoruss — Hayka o kjeTke. KiieTouHass Teopusi — mpuUMep B3aUMOJCUCTBUS UIEH U
(aKTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHSI KIICTKH.

Knerka kak memnoctHas sxuBasi cucrema. OOIie MpU3HAaKM KIETOK: 3aMKHYTasi Hapy»XHas
MeMOpana, mosekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIIBHOM, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmaszmMa u e€ OpraHOUIBL
Onnomem6Opanubie opranouabl kiaetku: DIIC, anmapar I'onbmaku, iuzocomsl. [1omyaBTOHOMHBIE
OpraHou/bl KJIETKU: MMUTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHI.
Bunaer mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, HEHTPUOIIH,
PECHUYKH, KIYyTUKH. DyHKIIMY OPraHOMJIO0B KIETKU. BriatoueHusl.

SAnpo — perynasaTopHblil HeHTp kiaeTKu. CTpoeHue spa: siaepHas 000104Ka, Kapuoria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM  IPUPOIE»,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuubr u cxemsl: «lleproanueckas TaONMIAa XUMHUYECKHX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOB», «bruocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenue hepmeHTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuOTUYECKON
KJIeTkn», «CTpoeHue XKUBOTHOM KieTKn», «CTpOEHHE pPACTUTENIbHOW KIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbDY, «JIUnuasn».

OOGopynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpYyIOBaHWE JJIs MPOBEACHHS HAOIIOICHUN,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
MpUMepe aMHIIa3bl WK KaTanas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHUS KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKH.

OOMeH BemiecTB, WIH METa0ONU3M. ACCUMWIAIMS (TJIACTHYECKUT OOMeH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadosn3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U IIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢oTrocuHTE3a.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HH Ha 3emiie. Briusaue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €70 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTe3a JJIS JKU3HU Ha
3emue.

DHepreTuyecknidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
AaKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTarlbl s3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u



ero Buapl. KucnopoaHoe oOkuciIeHHe, WIM  KJIETOYHOE  JbixaHue. OKHUCIHMTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. leHernyeckas wunpopmamms u JHK. Peammzanums
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHbli cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtarnbl TpaHcusanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITUKJIa BUpYcoB. bakreprnodaru. bonesnn
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc uMmMyHOepUINTa YeTOBEeKa

(BUY) - Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpWIIHS, peBEpTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmumer u cxembl: «Tunel  muTanusy, «Metabommsm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunres», «Crpoenue IHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIWJla, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema S. PazMHoOkKeHHe M MUHAUBUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

KneTounslii 1uki, wiM XU3HEHHBIM Iuka kieTtku. MHtepdaza m mwuros. Ilponeccst,
npoTekaromue B uHTEpdaze. Permmkamms — peakuuss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHbBIE
Habopbl. Xpomatuasl. LluTonorudeckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

lenenne xnetkn — muto3. Cramgum muto3a. [lpoiecchl, MpoucXOonslIe Ha pa3HbIX
CTaZuAX MUTO3a. bronornuecknii CMbICI MUTO3A.

[Tporpammupyemasti rudesb KJIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHM3MOB: Oecrosoe U mosioBoe. Buapl Oecnosioro
Pa3MHOXKEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. MCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHHE JUIS
CEJIEKIINH.

[TonoBO€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIOIOrO.

Meiio3. Craguu meio3a. [lporeccsl, mpoucxonsmiue Ha cTagusx meiosza. [loBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHMKHU U sSMYHUKH. OOpa3oBaHME M Pa3BUTHE MOJIOBBIX KJIETOK — rameT (Crnepmaro3ouf,
AllleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHS SHIEKIETOK U
cnepmaro3onioB. Omtonorsopenue. [laprenorenes.

WNunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHS Y MO3BOHOYHBIX MKUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BriusiHMe cpeabl Ha pa3BUTHE OPraHU3MOB, (DAaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOACTBA.

Poct u paszButue pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHHU, CTaJIuu
pa3BUTHS.



JdemoHcTpaumuu:

Tabmuupl u cxembl: «@OpMbI pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIOOTBOPEHHE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXEHUE pPACTCHUI», «JleleHne KIeTKH
OakTtepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMb», «KIETOUHBINH UK,
«Permmukanus JJHK», «Murtosy», «Meiosy, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJICKOMUTAIOIIUX U YeNIOBeKa», «OCHOBHBIC CTAIUN OHTOTECHE3a.

OOGopynoBaHue: MHKPOCKOI, Mukpomnpenaparbl «CrepMaTro30ubl MIIEKOIUTAIOLIETOY,
«Siueknerka miekonutaromero», «KapuokuHe3 B KJIETKax KOpElIKa JyKa», MarHuUTHas
Moenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens meradazHoit XpOMOCOMBI.

JlabopaTopHble 1 IpaKkTHYeCKHE PAdOThI:

Jlaboparopuas pabora Ne 3. «HabmoieHue MuTO3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuas pabora Ne 4. «l3yueHue CTpOEHHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciieicTBeHHOCTbh M U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. lcropusi pa3Butvs reHeTukd. Poib nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuicKUX U 3apyO0eKHBIX YUEHBIX B pa3BUTHE
reHeTuku. Meroapl TeHETHKUA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TTOHATHUS. | eHeTHYecKass CHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, ycTaHoOBIeHHble [.  MeHaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eAMHO00pa3usi THOPUAOB MEPBOTO MmokoJieHus. [IpaBuio
JTOMUHUPOBAHUS. 3aKOH pacHICIUICHUs Npu3HakoB. [mmnore3a umctoTel ramer. [lomHoe u
HEIOJIHOE JJOMUHUPOBAHHUE.

JurubpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIIMBaHUE.
Hcrnionp3oBaHne aHATM3UPYIOMIETO CKPEIMBAHMS IJIs1 ONIPEIeTICHUs TEHOTHUITA OCOOH.

CuenneHHoe HacnefoBaHue mpu3HakoB. PabGora T. Moprana mno clremieHHOMY
Hacje10BaHUIo TeHoB. HapyllieHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHeTHYECKHEe KapThI.

I'enetuka mosa. XpoMOCOMHOE OIpEAeNICHHE 10Jia. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble oOpraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
MOJIOM.

N3menunBOCTh. BUIbI N”3MEHUMBOCTH: HEHACIICICTBEHHAS M HACJIeACTBeHHas. Posib cpenbl
B HEHACIEJCTBEHHONW HW3MEHUYMBOCTH. XapaKTEPUCTUKA MOJM(PUKANMOHHON HW3MEHUYHUBOCTH.
BapuanuonHssiii psg u BapuanroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbBIE IPU3HAKU U UX HOopMa peakiuu. CBoicTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, winM reHOTUIIMYECKAs, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYHBOCTb.
Meiio3 u TONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTH. MyTarmoHHas
M3MEHUYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBocty H. . BaBumnosa.

BresinepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKU YEJIOBEKa:
TeHealOTUYeCKUi, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYISIpPHO-
reHetudeckuii. CoBpeMEHHOE OIpeAeieHne TEeHOTHUIIA: TIOJIHOTCHOMHOE CEKBEHHPOBAHME,
TeHOTHIUPOBaHKUE, B ToM yucie ¢ nomotpio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus



yelloBeKa: TeHHble Ooyie3HH, OOJIE3HM C HAclHeACTBEHHOM  MpPeIpacroiokKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIE MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIHMITBI 370pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKHA U JICYCHHUS T€HETHICCKUX
Oone3nel. MeauKO-TeHETUUECKOe KOHCYJIbTUPOBAHHUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumuu:

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

Tabmuupl u cxeMbl: «MOHOTHOPUAHOE CKpPEHIMBAHUE M €r0 IUTOT€HETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[MTOTEHETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunOpumnoe ckpenuBanuey, «L[uTomorndeckue OCHOBBI JUTUOPHUIHOTO CKPEIIMBAHHS,
«Metio3y, «B3zanmoneicTBre ajielbHbIX T'€HOBY, «['€eHeTHuYecKrue KapThl paCTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CLEIUIEHHOTO C II0JIOMY,
«KapuoTunsl 4YenoBeka © IKHUBOTHBIX», «Buael wu3MeHUMBOCTHY, «MoaudukarmonHas
n3MeHYNBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa rpynmn KpoBu», «MyTanmoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomaHoe
JOMHHHpOBaHHE», «/lurunbpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
MuKpornpenapar «/lpo3oduna» (Hopma, myrauuu GopMbl KpbUILEB U OKpacKu Tela), repdapuit
«I"opox MOCEBHOW.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas padota Ne 5. «M3ydeHne pe3yabTaTOB MOHOTUOPUHOTO U AUTHOPUITHOTO
CKpELIMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpOIIpEnaparaxy.

Jlaboparopuas pabota Ne 6. «M3yuenre MoaUPHUKAITMOHHON U3MEHUYUBOCTH, ITOCTPOCHUE
BApPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopnass pabora Ne 7. «AHamM3 MyTammid Yy JIpo30QHIBI Ha TOTOBBIX
MHKpOIpenapaTax.

[TpakTrueckas pabota Ne 2. «CocTaBineHue U aHATU3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHne CeJeKInH U AoMecTukanus. Yuenne H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTooOpas3usi KyIbTYpHBIX pacTeHuid. lleHTpsl
MPOUCXO0KICHHS TOMAITHUX KMUBOTHBIX. COpT, IOPOAA, IITAMM.

CoBpeMeHHbIE METOJbI CeIeKIMU. MacCoBBIii U WHIAMBUAYAIbHBIA OTOOPHI B CENEKLIUU
pacteHuii U KUBOTHBIX. O1leHKa dKCTephepa. bIM3KopoACTBEHHOE CKpEelIMBaHUe — WHOPHIMHT.
Uucrtass nunug. CkpeuBaHue 4YHMCTHIX JUHUN. ['ereposuc, wim rubpuaHas cuia.
Hepoacreennoe ckpemuBanue — aytopuauHr. OtnanéHHas ruOpuau3anmuss U e€ yCIexu.
HcKkyccTBeHHBIM MyTareHe3 W MOJIy4YeHUE MOJUIUIONJ0B. JIOCTMIKEHHSI CEeNEeKUUU PpaCTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHAs HHXKEHEpHUs. OTanbl CO3JaHHS
pexombunanTHoit JIHK u Tpancrenneix opranusmoB. Kierounas wumkenepus. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
T€HETUYECKU MOAU(UIIUPOBAHHBIE OPTAaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. NBaHos.

Tabmumpl u cxembl: Kapta «lleHTpBl MPOMCXOKACHHUS M MHOT000pa3us KyJIbTYPHBIX
pacteHui», «Ilopoabl TOMaNIHUX >KMBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHi», «OTnanéHHas



rubpunmzamus», «Paborer akamemmka M. @. WBanoBay, «llomummonaus», «OOBEKTHI
onorexHonorun», «Kinerounele KylnbTypbl U KIOHHUpOBaHUEY», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pacteHu, repoapuii «CebCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METO/BI M JIOCTHIKEHUS CEJEKLUU PACTEHMM M KUBOTHBIX (Ha
CEJIKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBosnonMoHHasA 0HOJIOTHS.

[TpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. ODBOJIOLMOHHAS TEOpUS U €€
MeCTO B OHojoruu. BinsHue 3BOJIIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBugerenbcrBa »BoonMU. [lameoHTomOrnyeckue: MOCIEA0BATENbHOCT MOSBICHUS
BUJIOB B MMaJICOHTOJIOTMYECKOM JIETOMHMCH, epexoanbie ¢popmbl. buoreorpaduyeckue: cxoacTBo
U paznuuue GayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M Pa3IM4yUs dMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbBIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeamnochUiku BO3HUKHOBEHHS JapBUHM3MA.
JBukyiye Cuibl HBOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE TMpU
OTPAaHUYEHHOCTU PECYpCOB, HEOMNpenesnéHHas W3MEHYHBOCTh, Oopb0Oa 3a CyllecTBOBaHUE,
€CTECTBEHHBINA OTOOD).

Cunrerndeckas teopus 3Bomonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkpoaontonus. [Tomynsanus kak equHUIA BUIA U 3BOJIIOLUH.

JBmwxynme cuiibl ((hakTopbl) 3BOJIOLUM BUAOB B MpHpoJie. MyTallMOHHBIM mpolecc U
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomynsiivoHHBIE BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpaIus.

EcrectBeHHblif 0TOOp — Hampapistomuil ¢aktop 3BostoLUH. DOpPMBI €CTECTBEHHOTO
otOopa.

[Tprcnioco0neHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bositoluu. [IpumMeps! npucnocodieHnit
y opranuzmMoB. ApoMop¢03bl U HIMO0AJaNTALNH.

Bun u Bunoo6pazoBanue. Kputepun Buma. OcHoBHble (HOpMBI BUA000PAa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECcKoe.

MakposBomtonius. PopMbl HBONIONUU: (PHIIETUYECKAs], TUBEPreHTHAsl, KOHBEPreHTHAs,
napasuienpHasi. HeoOpaTuMoCTh 3BOMIOIHH.

[IpoucxoxaeHne  OT  HECHEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupyromas
crienuanu3anys. AfanTuBHas paadaiusl.
JdemoHcTpaumnu:

IToprpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepios.

Tabmuel u  cxeMmbl: «Pa3BuTHE OpraHMueckoro Mupa Ha 3emie», «3apoJIbIiu
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTtepukc», «Dopmbl OOpbObI 3a CyIIECTBOBAHHEY,
«EctectBenHbiii  oTOOp», «MHOrOOOpasue CoOpTOB pacTeHui», «MHorooOpasue mopoa



KUBOTHBIX», «[Tomymnsum», «MyTanuoHHas U3MEHYUBOCTBY, «ApoMOp(O3bD»,
«Unnoananrtamuny, «O0mas aereHepanus», «JBrkymue cuibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
opranu3MoBy, «I'eorpaduueckoe BugooOpazoBaHue, « IKOIOTUYECKOE BUI000PA30BAHHE).

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP TIIOA0B U
ceMsiH, KosuteKiusi «[IpumMephl 3aUTHRIX MPUCTIOCOOTICHHH Y )KHUBOTHBIX», MoJieinb «OCHOBHBIC
HATPaBIICHUS IBOIIONUNY, 00BEMHAs MoJIenb «CTPOCHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, Koiekuus «QDPOpMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», MoJenb anmunkanusa «llepekpéct xpoMocom», BIIaXKHbIE Mpenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYymIKH», MUKporpenapat «Jlpo3oduia» (HOpMa,
MyTal# (GOPMBI KPBIIILEB U OKPACKHU TETa).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas padota Ne 1. «CpaBHeHHe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

Jlaboparopuas pabora Ne 2. «OmnucaHue TNPUCIIOCOOJIGHHOCTH OpraHm3dMa © ¢
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHMe M pa3BUTHE KU3HU Ha 3emiie.

JloHayuyHble MpEeACTABICHUS O 3apOXKACHUU XKU3HU. HaydHble runoTe3sl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: abuoreHe3 M MaHCIepMUs. XUMHUYECKas 3BOJIOIUS. AOHOTEeHHBIN CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCICPUMEHTAILHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJironrK. HavanbHble 3Tanbl Ononorudeckoit sBosmtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOIIOIMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pazgutne xu3Hum Ha 3emie mo d3paMm u nepuodam. Karapxed. Apxeickas u
nporepo3oiickas 3pel. Ilaneo3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUHA, OpPIOBUKCKHUU,
CUJIypUINCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIM, IEPMCKHIA.

Me3so30iicKas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepro/ibl: MajJI€OreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKka KIUMara M TIeoJIOTMUECKHX MporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrtema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BONoNUUA. OCHOBHBIE CUCTEMATHUYECKHE
TPYIIIIBI OPraHU3MOB.

OBOJIIOIIMSL  4YeNOBEKa. AHTPONOJOrus Kak Hayka. Pa3Buthe mpeacTtaBieHHl o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antpornorene3a. Cxo/IcTBa M pa3Inydus 4eJIOBEeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJIOKEHNE YEeIIOBEKa.

JBuxymue cunbl  (pakTopsl) aHTpomorene3a. HacneincTBeHHass W3MEHUHMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIECTBEHHBINH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peus.

OCHOBHBIE CTauM W BETBU SBOJIIOIMU YEJIOBEKA: ABCTPAIONMUTEKH, YUEIOBEK YMEIbIH,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasyMmHbii.  Haxonku
MCKOTMIAeMBbIX OCTATKOB, BPEeMsI CYIIECTBOBAHUS, 00JACTh PACHpOCTpaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Yenoseueckne packl. OCHOBHBIC OONBIIHME PAChl: €BpOIECOUIHAs (€BpasHiicKas), HETpo-
aBcTpanmoujHas  (9KBaTOpUAIbHAs), MOHTOJOWUIHAS  (a3MaTCKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKHMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumuu:



[Toptpetsi: @. Penu, JI. [Tactep, A. V. Omapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmume! u cxembl: «Bo3HukHOBeHNe CONHEYHOU CHCTeMbl», «Pa3BUTHE OpraHUYECKOTO
mupay», «PactutenbHas kietka», <OKuBoTHas kieTka», «lIpokapuoTuueckas KIETKaw,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHHME aHATOMUYECKHX YEPT CTPOECHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay, «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI01», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHue uenoBeka» (OIOCTBI  aBCTPAJIONHUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHUs KaMEHHBIX OpyIuil
MEePBOOBITHOTO YeIOBeKa (KaMHHU-YOIMIEPHI, pyOuia, ckpebdia), TeoXpoHOJIOrHIecKasi TaduIa,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

ITpaktnueckas padora Ne 1. «M3ydeHue MCKOmaeMbIX OCTATKOB PACTCHHUH M KUBOTHBIX B
KOJUIEKLIASAX .

OKcKypeusi «IBONIOLUS OPraHUYecKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeauecKuii My3eil).

Tema 3. Oprann3msl 4 OKpy:KaOIas cpeaa.

Okojorusi Kak Hayka. 3ajadyd M pa3feibl AIKOJIOrMH. MeToAbl 3KOJIOrM4eCKHX
UCCIJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IyIIHas,  I[OYBEHHas,
BHYTPHUOPraHU3MEHHAsI.

Okonornyeckne (akropel. Kiaccudukamust skonormdecknx (pakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTUIECKUX (PAaKTOPOB HA OPTaHU3MBI.

AlGuotuueckue  (QaxkToOpel:  CBET, TEMIleparypa, BIAKHOCTb. DOTOMEpUOAU3M.
[TpucnocoOeHust OpraHu3MoB K JeHCTBHIO a0NOTHUYECKUX (paKTOpoB. bruomoruvyeckue puTMsl.

buotndeckne  Qaktopel. Bumbl OHOTHYECKMX  B3aUMOJCHCTBUH:  KOHKYPCHIIUS,
XUITHUYECTBO, cCMMOMO3 U ero ¢gopmel. [lapazutusm, koomnepaius, MyTyalIn3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHcCaln3M, HeHTpanu3M. 3HaueHHe OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTaHU3MOB B MIPUPOIHBIX COOOIIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU MNOMyisiuu. OCHOBHBIE MOKAa3aTead MOMYJSLUU:
YUCJIEHHOCTh, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPHUPOCT, MHTpainusd. JuHamuka
YUCJICHHOCTHU MONYJISALNH U €€ PETyIsIIusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuupl u cxemsl: kapta «lIpupogasie 30Hb1 3eminy, «Cpenbl 0OOUTaHUST OPTAHU3MOBY,
«Doronepuoauzmy, «llonmymsauumy, «3aKOHOMEPHOCTH pPOCTAa YHUCIEHHOCTH MOMYJISLIUU
uHpy30pun-Tyhenbkny», «llumepbie memm».

JlabopaTopHble 1 NpakTHYeCKUe padoThl:

JlabopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTEHUI U3 PA3HBIX MECT
oOUTaHUSDY.

JlaboparopHas pabota Ne 4. «BrnusiHUe cBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJISAIMA PA3HBIX BUOB PACTCHUIN.

Tema 4. Coo01ecTBa U IK0JI0THYeCKHEe CHCTEMbI.

CoobmectBo  opranuzmMoB —  OuouneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiesas). Bunbl-nomuHanTel. CBs3u B OHOLIEHO3E.

Okosnorudeckue cucreMbl (3kocuctemsl). IlonstTe 00 3KkocucTeMe U OHOreolEHO3E.
OyHKIIUOHATBHBIE KOMIIOHEHTHI OKOCHUCTEMBI: TIPOAYICHTHI, KOHCYMEHTBI, PEIYyIICHTHI.



KpyroBopor BemiecTB M MOTOK JHEPruM B IKocucTeMe. Tpoduueckue (MHIIEBBIC) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHCTEMBL: OHomacca,
OPOAYKIMSI. OKOJOTMYECKHE MNUpaMUAbl: MNPOAYKLHHU, YUCIEHHOCTH, Ouomaccel. CBolicTBa
9KOCHCTEM: YCTOHUMBOCTb, CAaMOperyanus, pazsurue. Cykueccus.

[Tpupoanble 3KOCHCTEMBI. DKOCHCTEMBI O03€p M pEK. ODKOCHUCTEMa XBOHHOIO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpONOTreHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTembl. buonornueckoe u
XO03s5ICTBEHHOE 3HAU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢akrop ycroiunBoctu sxkocucreM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6mocdepe. I'panuibl, coctaB U CTpykrypa Ouocdepsl.
JKuBoe BemectBo u ero (yHkmuu. OcoOeHHOCTH Omocdepsl Kak II00aTbHON IKOCHUCTEMBI.
JluHaMuyeckoe paBHOBecue U oOpaTHas cBs3b B Ouocpepe.

KpyroBopotbl BemectB M OMOr€OXMMHYECKHME LMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBO B Orochepe 3eMian. AHTPONIOreHHbIe n3MeHeHus B onocdepe. [nodanpHbIe
9KOJIOTUYECKHE TPOOIEMBI.

CocymiecTBOBaHHE MPUPOIBI B YeiaoBeuecTBa. CoxpaHeHue OMopazHoo0pasmsi Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIPaBIEHUs IPUPOJHBIMU peCypcaMu U UX
ucnonb3oBaHue. JlocTHKeHHsI OMOJIOIUU M OXpaHa IPUPOIbI.

JdeMoHcTpanum:

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

Tabmuubr u cxemsl: «llumeBsie nenn», «buoreHo3: coctaB U cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuraHusy, «OKojoruueckas nupamuaa», «buocdepa u yenoBex»,
«DKOoCUCTEMa IIUPOKOJUCTBEHHOr0 Jiecay, «ODKOcUCTeMa XBOHHOro jeca», «buoueHos
BOZOEMa», «ArpoueHo3», «lIpuMepHbIE aHTPONOIEHHBIE BO3JACHCTBHS Ha IIPUPOLYY,
«BaxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHeWImas
coctasisirolas ouocheps», «PakTopsl Aerpaganun nouBy, «IlapHukoBeIi AP herT», «DaKTOpbI
PalMOaKTUBHOTO 3arps3HeHus ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpan Ouochepr», «KpyroBopor yriaepoga B Guochepey,
«KpyroBopot a3zora B mpupoie».

Ob6opynoBaHue: MOJIEb-aNIIINKALUs «Tunnynele OMOIICHO3BD», repbapuii
«PactutenbHble  coobmiecTBa»,  Kowiekuuu — «buomenos», «BpenuTtenun — BakHEMIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapuM ¥ KOJUIEKIIMM pPACTEHUH U KUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM dKOJOTHYECKUM IpymiaM oaHoro Buja, KpacHas kaura Poccuiickoin
Deneparun, H300pakeHHsI OXpaHIEMbIX BHI0B paCTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJbTaraM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buomxorusy BbIJCIICHBI
CIICYIOIAE COCTABIIIOIINME: OCO3HAHHME OOYYAIOIIMMHUCA  POCCHHCKOW  Tpa)KTaHCKOU
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
HaJIMYUEe MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYKWe SKOJOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPEAMCTA «buonorusa» JOCTUTaKOTCA B CIAUHCTBC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe TpaBUJIaMH W HOPMaMH TOBEJACHHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHGﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBa)XEGHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaOXEHUSI, OEpEeKHOr0  OTHOIIEHUS K  KyJIbTYpHOMY  HACIEOUI0O U  TPaAULHUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIngHOCTHEBIE PE3YyIbTAaTbl OCBOCHUS yT~IG6H01"O npeamMeTa «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CIOCOOHOCTH OOYUaIOLIUXCSI PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTpPEHHEM
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlWW, TO3UTHBHBIX BHYTPEHHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HAIPaBIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIIMK  OOY4YalOIIETOCs KaK AaKTUBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘lGCKOfI ACATCIIBHOCTH NP CO3JaHUUN y‘Ie6HI)IX ITPOCKTOB,
pPEIICHUN yqe6HBIX U I1I03HaABAaTCJIbHBIX 3a/1a4, BBIITIOJIHEHN OMOIOrNYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTHBHOT'O
B3aI/IM0,ZleI\/IICTBI/I$I J'IIO)ICfI C pasHbIMHA Y6e)I(HeHI/I$IMI/I, KYJIBTYPHBIMU IEHHOCTAMU U COLIMATIbHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTITOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO CONCPIKAHNUS,

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JTOoCTH>XKEeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOe:K IEHHOCTh, TOTOBHOCTb K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccum;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIaX MCKYCCTBAa, CTPEMIJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370POBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHSTHH W OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHHWE IIEHHOCTH TIPaBUJ HMHAMBHIYAbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIIOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPy, OCO3HaHUE IIEHHOCTH MAacTEPCTBA, TPYA0II00HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



UHTEpEC K PA3IUYHbIM cepaM Mpo(ecCHOHAIBHONW NEATEIbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIE KIU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
KHU3HM,

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

HIOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/bl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CIIOCOOHOCTB MCIOJIb30BaTh NpUOOpETacMble IPU U3YYEHUH OMOJIOTUM 3HAHUS U YMEHUs
IpU pEIIEHUH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (CcOOII0AEHNE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
yMEHHUE MPOTHO3UPOBATH HEOJIAroNnpHUsATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPHUHUMAEMbIX
JecTBUH U IPEe0TBpallaTh UX;

HaJIUYUE Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpbI, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW IPAKTUKH, OCHOBAaHHOIO Ha JHajore KyjibTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHUE SA3bIKOBOI M UNTATENIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YelOoBeKa U O0O0IlecTBa, B IO3HAHUM IPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsI COBPEMEHHOW LMBUIIM3ALMU: 0OecreueHus
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemarh pecypcHble MpoOeMbl pa3BUTHUS YEJIOBEUECTBA, MIOKUCKA MyTeH BBIXOJA U3 II00aNbHbBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOIMYECKMX 3HAHUM B LIEJSAX MOBBIMIEHUS OOIIei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHON TI'pPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJb30BaTh IMOJy4yaeMble 3HAHHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIHO HCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JUISl peIIeHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAILIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHUIO U CaMOOOpA30BAHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS  MHUPOBO33pEHUs OOyYaloIUXCAd MEXAUCLUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 0OIIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHME, IPOILECC, CHCTeMa, HAayuHbId (DaKkT, NMPUHLMKI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeloBaHUEe, HAOIIOJEHUE, U3MEPEHHUE, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHBIE
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHATBFHOW T'PAMOTHOCTH M COLMAIBHON KOMITETCHIIUH OOYyYaroIInuXCs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MertarnpeMeTHbIE pe3yJIbTaThl OCBOSHHS NPOTPaMMBbl CpEeTHEro o0Imero ooOpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JJOrHYecKHE TeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYAJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOCHUM 3HAaHUM NPUEMBI JIOTMYECKOTrO0 MbIIUICHHUs (aHanu3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHITUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKK, YCTAHABIUBATh CBS3U C APYTUMU NOHSITUSIMHU);

ONpeAeNsaTh LEIH JeATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIMOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN O0OBsCHEHHS (AKTOB U SIBICHUHM KHUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyKIeHUs (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH W NPOTHUBOPEUYHS B pacCMaTpUBAEMbIX SBICHMSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHNS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3E€H U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B PA3JIMYHBIX MHMOPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIeMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATb W BBIIOJHATH pPAabOTy B YCJIOBUSAX pPEATbHOrO, BHUPTYAJIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIIeM.



2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIEIOBATEIbCKONM U MPOEKTHOW NEATENIbHOCTH, HaBBIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelleHus MPaKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIe BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUIO U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpU
CO3/IaHUH YYEOHBIX M COIIMATIBHBIX IIPOCKTOB;

dbopMupoBaTh HAYYHBIA THI MBIILJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3a7aud B OOpa30BAaTENbHOW NEATEIBHOCTU U
YKU3HEHHBIX CUTYalUsX;

BBISBJISITH NPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIABUIaTh
rUnore’y e€ peuieHusl, HaxOAuUTh AapryMEHTHhl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AHAIM3UPOBATh IOJYYEHHbIE B XOJE€ pELIEHUS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILIECTBIISATh LEJICHAIIPABICHHBIM MOUCK NEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TMEpPEHOCUTh 3HAHWS B  [O3HABATEJIbHYI0O U  MPaKTUYECKyl0  oOsactu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHbIE MOJAXOAbl U PELICHHs, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATHCSA B PA3IMYHBIX MCTOYHMKAX HH(OpManUU (TEKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATM3UPOBaTh HH(POPMALMIO Pa3IMYHBIX BUAOB U (opm
IIPEJICTaBJICHUS], KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHblE METOAbI IpPU IOHCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT MCHOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3JINYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYTroe);

UCIOJIb30BaTh HAy4HBIN $3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynbl, a00OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISTHOCTH;

BJAJETh HABBIKAMU pACHO3HABAHUS M 3alIMThl WHGpOpMaNMK, HH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUAIMM:

1) obenne:

OCYILECTBIISATh KOMMYHHKAIIUK BO BceX cepax >KM3HM, aKTHBHO y4acTBOBAaTh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh



CY)XKJICHHUsSI OTHOCHUTEJIbHO BBINOJHEHUsI NpeaIaraéMoyd 3aJadyd, Y4YHUTbIBaTb HHTEPEChl U
COIIACOBAHHOCTH MO3ULIUHI APYTUX YYaCTHUKOB JUAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CPEACTBA OOLICHHs, NOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUSI KOH(JIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(IUKTHI U
BECTHU [1EPETOBOPBHI;

BJIAJCTh PA3TUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aWMOJICHCTBHSA, MOHHUMATh HaMEpPEHUS
JIPYTruX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHE K COOECeHUKY U B KOPPEKTHOH (opme
bopMynTUpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUS C HCIOIb30BAHHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON M MHIUBUAYAIbHONW pabOTHI MpH
pelieHnn OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEUCTBHS NPH PEeLICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LIEJM COBMECTHON JAESATENbHOCTH, OpPraHW30BBIBATH M KOOPJAWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, pPaCIpElesATh POJIU C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJOT0 YYaCTHHKA KOMAaH[bl B OOIIUN pe3ynbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

IIpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEHU C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMHU AeHCTBUAMM:

1) camoopranu3amnms:

UCIMOJIb30BaTh OMOJOTMYECKHE 3HAaHUS [UI BBIABICHHMS NpoOJIeM M UX pEUIeHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUI 1IeIeBble U CMBICIOBbIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BATEIBLHOW JIEATEIBHOCTU W
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIAaH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTDH 3a PELICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOI APYAULIUY B Pa3HBIX 00JIaCTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHU, UCIOIB30BATh MPUEMBI pedIeKCHH
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO 1o 6uosnoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruduuecKkue s yaeOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHJbI
NEeSITeIbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS M NMPUMEHEHHUIO 3HAHUM B Pa3IMYHbIX Y4EeOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KU3HEHHBIX CUTYalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Oouonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PEeLICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opraHusM, Merabonu3M (0OOMEH BeIeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3s
(camoperynsinusi), YpOBHEBas OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOHU3BE/IECHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHuE wu3jiaraTb OHOJOTHMYECKHE TEOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJlbHasl JIoTMa MOJeKysipHOoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. WU.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuilt H. U.
BaswuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJIECHUH, OpraHu3alus M MpoBeJIeHHE OUOJOTHYECKOro
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€]1aTh BBIBOJbI HA OCHOBAHUU IOJy4YEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpEeBpalleHHs] YHEPruu B KIIETKe, (OTOCHHTE3a, MIIACTHYECKOIO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSATH MOJY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 17151 IPUHATUS IPAKTHUYECKUX PELIEHUI B OBCETHEBHOM KU3HU C 1I€JIbI0 00ecneueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui pallOHAIBLHOTO
PUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabdoThl, cOONIONATh MpaBUiIa MpPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBbIE U YCTHBIE COOOIIeHHs, 000011as
Ouonornyeckyro HMHGOPMALKMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaTr OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKpBIBATh CO/IepP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHo(OoHJ, DBONIONMS, JBIKYIUME CHIBI ((DaKTOpBI) 3BOJIONUHU, IMPUCIOCOOICHHOCTD
OpPraHU3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKue (aKTOphl, HSKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MMUTaHMs, SKOJIOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE W3/aratb Owosorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHajckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOTYyYEHHBIX PEe3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX TMOHSATHUH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BHUJIOB,
HOMYJSALUM, MPOAYIEHTOB, KOHCYMEHTOB, pEIYLIEHTOB, OHOr€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHSI SKOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTHH B SKOCHCTEMaX, aHTPOIIOT€HHBIX W3MEHEHHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTyYCeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBIICHHM, JIJISI IPUHSTHS TPAKTUIESCKUX PEIICHUH B IIOBCETHEBHON KHU3HH C ENTbI0 00ECTICUSHHS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHUsI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUEe HEO0OXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
HPUPOJIONIONIL30BAHUS;

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH WH(POPMAIHIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHaibl), paccMaTpUBaTh IJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOIIEMBI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonornyeckyro HMH(GOpPMALMI0 M3 HECKOJbKMX HCTOYHHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbusie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
bubmuoreka [{OK
. broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuzneneaTeIbHOCTD KJIETKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 8 15 bub6nmorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 Pesepaiioe Bpess 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 DBOJIOMMOHHAS OUOIOTUS 9 1 bubmmorexa [IOK
H https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Oprauusmsl ¥ OK aromas cpena 5 1 bubmmorexa [IOK
p pyraomas cpea https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 bubmmorexa [IOK
m https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
BHIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 34 0 5

I[TPOTPAMME



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

10 KIIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
bubmuorexa [JOK
1 buosorus B cucteme HayK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoabl MO3HAHMS JKHBOU MPUPOIBI.
[TpaxTrueckas padora Ne 1
2 «ﬁCHOHLSOBaHI/I:G pa3J‘II/JI\fIHBIX 1 05 bubmmorexa LIOK
https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLecchl 1 bu6nmoreka [JOK
U UX U3y4CHHE https://m.eds00.ru/863e6564
4 XumMuueckuii coctaB KiIeTku. Bojga u 1 bu6mmoreka [IOK
MHHEpaITbHBIE COJIN https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5) benku. CoctaB u ctpoeHue 6eJIKoB 1 https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas O6opynoBanue Touku
6 pabota Ne 1 «M3yuyenue 1 05 pocra
KaTaJINTUYECKON aKTUBHOCTH bu6mmorexa [IOK
bepMeHTOB (Ha IpUMEpPe aMHJIa3bI https://m.edso00.ru/863e6b72
WJTH KaTajasbl)»
bubmuoreka [JOK
! Yraeozet. Jlummuet ! https://m.eds00.ru/863e6870
8 Hykneunnosbie kucnotsl. AT® 1 https://m.eds00.ru/863e6d5c



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

I/ICTOpI/ISI U MCTOAbI U3YYCHHUA

bubmuoreka [JOK

o kiaerku. Kinerounas reopus https://m.edso0.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucreMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaGopaTopHas pabora Ne 2 O6opynoBanue Touku
«M3yueHue cTpoeHUs KIIETOK pocta
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 bubnnorexa [JOK
OakTepuil Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e6ff0
TOTOBBIX MUKpPOIIpENapaTax u ux https://m.edso0.ru/863e716¢
OTTUCAHUE»

12 OOMeH BelecTB Uil METaboJIn3M Bubmiorexa LIOK
https://m.edso0.ru/863e766¢
bu6nmoreka [JOK

13 orocutites. Xemocnuites https://m.edsoo0.ru/863e7c98

. bubmnoreka [IOK
14 HepretiHeckii oomer https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
Ob6opynoBanne Touku
KJeTku. Mutos. JlabopaTopHas o pocta
15 aborta Ne 3 «HabOmronenue Mmuto3a B .
ineTKax KOHUYHKA Kof)lemxa JyKa Ha bubmmorexa LIOK
https://m.edsoo0.ru/863e7dc4
TOTOBBIX MUKpPOIIpEenapaTax»
16 buocunTe3s Oenka. Peakmms bubmuorexa [JOK
MaTpPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK

17 Tpancasuus — buocuntes Genka https://m.eds00.ru/863e796e

18 Hexknerounsie popmbl )KU3HU — bubnuorexa [JOK

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

19 ®opMbl pa3MHOKEHUSI OPTAaHU3MOB bubnmoreka [JOK



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
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https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e

bubmuorexa [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0A0TBOPEHHUE. O6opynoBanue Touku
21 JlaboparopHuas pabota Ne 4 05 pocrta
«M3y4yeHue cTpoeHus MOJIOBBIX bubnnorexa [JOK
KJICTOK Ha FOTOBBIX https://m.edso0.ru/863e81b6
MHUKpOIIpenaparax»
99 NunuBuyansHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.edso0.ru/863e8436
93 ['eneTnka — Hayka o bubnuorexa [IOK
HACJIEACTBEHHOCTH U U3MEHYNBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 HpI/ISHaKOII;). MOHorI/I6pI/Ii[Hoe Brbmiorexa LIOK
https://m.eds00.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeluBaHue. 3aKOH
25 fllesaBHI():Hi[qoro Hapan:szaHm bubnuorexa LIOK
https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npu3HakoB. JJabopartopHas pabota No O6opynoBanue Touku
5 «M3y4yeHue pe3ysbTaToB pocra
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO bu6mmorexa [IOK
CKpEIIMBaHUS y APO30PHIBI HA https://m.eds00.ru/863e8c60
TOTOBBIX MUKPOTIpETapaTax
I'eneruka nona. Hacnenopanue bubmuoreka [JOK
27
NPU3HAKOB, CLHEIUICHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
28 H3menunBocTh. HenacneacTeeHHas 0.5 bubmuoreka [JOK



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
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U3MEHUYUBOCTh. JlaboparopHas
paborta Ne 6. Uzyuenue
MOIM(PUKAIIIOHHON U3MEHYUBOCTH,
MOCTPOCHUE BapHALIMOHHOTO Psiia U
BapHUAIMOHHON KPUBO»

HacnencrsenHas N3MEHUYHUBOCTD.

https://m.edso0.ru/863e8efe

O6opynoBanne Touku

29 JlaGopaTtopHnas padora Ne 7. «AHanu3 1 05 pocrta
MyTalui y 1po30(uibl Ha TOTOBBIX bu6mmoreka [IOK
MHUKpPOIIpEnaparax» https://m.edsoo.ru/863e8efe
bu6mmoreka [IOK
30 Petetinia seropexa 1 https://m.eds00.ru/863e8d78
PesepBuslit ypok. O6006111€HNE TT0
31 teMme «HacnencTBeHHOCTD | 1
U3MEHYUBOCTH OPTaHU3MOB)
32 Ceneknus Kak HayKa M IpoLece 1 bubmorexa HOK
https://m.edso0.ru/863e9214
33 MeTobl U IOCTHKEHUS CeNICKIINHU 1 bu6mmoreka [IOK
pacTeHUH U )KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHonorus kak orpacib 1 bubnnoreka [JOK
NPOM3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



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

Ne Tema ypoka Koamdecrso 1acon Hara DJeKTpOHHBbIE IM(POBBIE
/i Beero Kourposabusie  IIpakTuueckue  HM3y4YeHHs — 00pa3oBaTejbHbIe
padoThI padoThI pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmorexa HOK
https://m.edso0.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubmuorexa [JOK
00 3BOJIOLMU https://m.edso0.ru/863e9570
3 Mukpo3BOIIOIIHS 1 https://m.edso00.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€IMHULIAa BUJA U SBOJIIOIUH.
4 HZ;6OpI;T0pHI;H pabora JI\;Q 1 1 0.5 bubmmoreia LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(baKTOphI) IBOIOIMH https://m.edsoo.ru/863e9da4
6 EcrecTBeHHBIIT 0TOOD U €r0 GOPMEI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaTh! 3BONMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIJIBHOTO XapaKTepar»
8 Hamnpasnenus n nmytu 1 bubnnorexka [JOK
MaKpO3BOJIOIHH https://m.edso00.ru/863e9cle
9 HeoOpatumocTs 3BoMIOIINN 1
10 Hcropus xu3HN Ha 3emile 1 METO/bI 1
e€ U3yyeHUs
1 ['unoTe3sl MPOUCXO0KACHUS )KU3HUA HA 1 bu6mmoreka [IOK

3emie

https://m.edso0.ru/863ea5a6



https://m.edsoo.ru/863ea20e
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PazBuTue xu3Hu Ha 3emMJie 10 Apam U

bu6mmoreka [IOK

12 [epUoIaM https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacCTUTEIHHOTO U KUBOTHOTO MHpA.
[IpakTrueckas padora Ne 1 bubnuorexa [JOK
13 0.5
«M3ydeHune HCKOIaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHUl U KUBOTHBIX B
KOJIICKITHSIX
14 CoBpeMeHHas cucrema bubnnoreka [JOK
OpPraHu4ecKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIIOLHS YeTTOBEKa (aHTPOIOTeHE?) https://m.eds00.ru/863eac2c
16 JiBmoxymiue cuibl (paKTopsl) bubnunoreka [JOK
AHTPOIIOTreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 YenoBeueckue packl ¥ MPUPOIHBIE bubnnoreka [JOK
aJJalTalluy 9eI0BeKa https://m.edso0.ru/863eaea2
PesepBHelil ypok. O60011ICHHE T10
19 TeMe «BO3HHUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJI0rus Kak HayKa
Cpensr 0OMTaHUS U YKOJIOTHIECKHE bubnmuorexa [JOK
21
baxTopsI https://m.edsoo.ru/863eafec
AbunoTtnueckue GpakTopbl.
JlabopaTtopHuas padota Ne 3.
99 «Mopdonoruyeckrne 0COOEHHOCTH 05 bubnuorexa [JOK

pacTeHui U3 pa3HbIX MECT
oburtanmsy. JlaboparopHas padora Ne
4. «BnusiHME cBeTa Ha pOCT U

https://m.edso0.ru/863eb10e



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

pa3BUTHE YEPEHKOB KOJIEyCa»

bubmuorexa [JOK
23 buomieckne daxropu 1 https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
nomysun. [Ipakruyeckas pabora
24 Ne 2 «IToacuér MIOTHOCTH 1 0.5
TIOMYJISIIIAIA Pa3HbIX BUJIOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoOB — 1 bubnuorexa [JOK
OuoreHo3 https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI 1 bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIC TIOKa3aTeIN YKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. 1 bubmorexa [JOK
. https://m.edso0.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccus
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPONIOT€HHBIE YKOCUCTEMBI
30 buocdepa — riobanpHas 1 bubnnoreka [JOK
IKOCUCTEMA 3eMIT https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmnorexa [JOK
ouochepsr https://m.eds00.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3eminu 1
33 CocymiecTBoOBaHHE NPUPOJIBI U 1 bubnuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O600111€HIE TEMBI
34 «Co00111eCTBa U DKOJIOTHYCCKIE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 25

[NPOT'PAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue /Ilox pex. [laceunnka

B.B., Aknnonepnoe obmiectBo «M3narensctBo «lIpocBemienney

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






