MunncTepeTBO npocserenus Poccuiickoi Menepanuu
MunwcrepeTBo 06pazosanus U Hayku Pecry6iuku bamkoprocran
Yrpasienue 06pa3oBanusi AJIMAHUCTPALIMK TOPOJICKOTO OKpyra ropos Yoa

Pecniy6nuku banikoprocran

MAOY «JIuueit Ne107»
PACCMOTPEHO COTJIACOBAHO YTBEPXXJIEHO
Ipencenarens IIMO 3aMecTuTeNns AUPEKTOPA IO ﬂupéréﬁ"ap : N
YBP /2 SRS LMK
A I 0N
T A T %”// -l
Shicymosa 3.1 Smponu EL, \@axpudha OB, -/

ot «31» arycra 2023 . Tpakas Ne 280/

[Tporoxon Ne 1 ot «30» oT «01» cenTabps 2023 .

asrycra 2023 r.

PABOYASI IPOTPAMMA
(ID 1815445)

y4yeOHoro npeamera «buonorus. ba3oBblii ypoBenn»

uist odyqaroruxes 10— 11 kmaccon

Yipa 2023



INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUYECKYIO OCHOBY JUISI OIPENEIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKAHUS,
pe3ynbTaToB OOyueHUsi U TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOXKEHHUS 00
O0MMX LEeNSIX M MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmrero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOIoTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPE/IETICHbl OCHOBHbBIC (DYHKIUU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma no 6uosioruu 1aéT MpecTaBiIeHre O LEesIX, 00 001el cTpareruu o0y4eHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIUXCS CcpeacTBaMu YydeOHOro mpenmera «buonorus»,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpY, paclpeleieHue Io
paszenaMm W TeMaM, PEeKOMEHAYEMYIO IMOCIEeIOBATEeIbHOCTh M3YUYCHHs Y4eOHOTO Marepuaia ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBs3€H, JIOTUKM 00pa30BaTebHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroINXCs.

B mnporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEJIMETHBIM M MTPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX ICHCTBUI 00yJaromuxcs 1mo
OCBOEGHUIO COJIEpPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6uosnorum (10—11 kmaccel, 6a30BbIi ypOBEHb) pealM30BaH MPHHLUI
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpHBAETCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolien
npuponHoii cpene. IloaTomMy Hapsimy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HAHUH O CTPOCHHHU XHBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWI B TOBCETHEBHOM XKM3HU AJIS1 PEIICHUs MPUKIAJHBIX 33/1a4, B TOM YHcIe: TPO(UIaKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOT0 MOBEACHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHamu3a BIMAHUSA XO3SHCTBEHHOM NEATEIBLHOCTH 4YellOBeKa Ha COCTOSHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCWJIEHHE BHUMaHMSA K NPUKJIAIHON HampaBIEeHHOCTH Y4eOHOIO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUSHHSI YCIOBUH JUIs pEIICHUs
OJTHOW M3 aKTyaJbHBIX 3a/1a4 ITKOJLHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpEeAIoiaraet
dopmupoBaHHEe y O0YyYarOUUXCs CHOCOOHOCTH AJaNTHUPOBATbCd K M3MEHEHHMSM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxkHoe Mmecto. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacmmpsieT ¥ 00001IaeT 3HAHUS O )KUBOM MPUPOJIE, €€ OTIIMIUTEIHHBIX MPH3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3MAaET YCIOBHS IS TO3HAHUS 3aKOHOB KMBOW TPHPOJIBL,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obOpasa
’KU3HU, SKOJIOTUYECKOT'O MBIIIICHHUS, IEHHOCTHOTO OTHOILIEHUS K )KHUBOU MPUPOJIE U YETIOBEKY.

bonbuioe 3Hadenwe OWONOrHsT HMMEET TakKe JJIs pPElIeHUS BOCMUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, COUanu3auu odyJaromuxcs. M3ydenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, SCTETHUYECKON KYIBTYPBHI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY U OINpENENeHHs] MOAXO0JI0B K OTOOpy u
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOUIUECs JOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT d3JEMEHTBl COJIEpP’KaHUs, KOTOpbhIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTMHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTHYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHE COJCpXKaHUS Yy4eOHOro MaTepwaja B MporpaMMe IO OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4ueOHOro mnpeamera «bHOJIOTHs» BBIIEIEHBI CIACAYIOIMINE COACPKATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

enp u3ydenus yuebHoro mnpeamera «buosorusi» Ha 06a30BOM YpPOBHE — OBJIAJCHHUE
00yJarouMMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHUI UCIONB30BaTh 9TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW TIPUPOJIBI U PEIICHUS PA3IIUYHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHHs: ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTcs peleHrueM CAeAyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIOTe3axX, MpaBUiax, CIyKallMX OCHOBOH Il (OPMHUPOBAHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alluH,
BBIIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYArOMIMXCS TMMO3HABATEIbHBIX, MHTEIUICKTYalbHBIX W TBOPUYECKHUX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpTraHU3aIiH;

CTaHOBNIEHHE Yy OOydJarommxcsi oOIed KynbTyphl, (QYHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOIBI Ha
OCHOBAHUWY 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopMupoBaHHe y OOYYArONIUXCS YMEHUN WLTIOCTPUPOBATh 3HAYECHHE OMOJOTHYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HiA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOTIOCHHS AITUUECKUX HOPM MpHU MPOBEACHUN
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJECICTBUIA CBOEH JAEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIOLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOJSAIIMM B COCTaB IMPEIMETHOH 00IacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTUKOM M mpaBoMm. Ponbp Ouonoruu B
(GhOpMUPOBAHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYeCKHX HayK.

MeTto1bl TTO3HAHUS KUBOUM MPHUPOABI (HAOIIOIeHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEPEHHE,
KJaccuukanus, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konpuos, Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cuCTeMBbI M X OPraHU3aIHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHoTHYEeCKHi), OMoC(hepHBI.

JleMoHCTpanum:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HUY», «YPOBHU OpraHU3AIMHU KUBOUH
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MHUKpO3JIeMeHThI. Bosia 1 MuHEpalibHbIC BEIECTBA.

OyHKIMHU BOJBI M MUHEpAIbHBIX BellecTB B KkieTke. [logaep:kaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHne OeMKOB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHUMBbIE AMUHOKUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€ITKOBOM
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS W UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

®epMeHThl — Ouonornyeckue karanu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramuubl. Oriauuus  ¢GEpMEHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpPOB.

YrneBoabl: MOHOCaxapu bl (TIOKO03a, prubo3a U J1e30Kcupud03a), qucaxapuibl (caxaposa,
JIAaKTO3a) W TMOJNMCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKIMN
YIJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'uapodribHO-THAPODHOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aununoB. CpaBHEHHE YIIIEBOJOB, OCIKOB M JTUMHIOB KaK
MCTOYHHUKOB YHEPTUHU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounas Tteopus — nmpumep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, CHCTeMa CHHTEe3a Oelka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranouzs! kinetku: JIIC, anmapat ['onpmaku, mu3zocoMmsl. [lonyaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUM, IMiacTuibl. lIpoucxoxneHne MUTOXOHAPUA U IUIACTH.
Bunel nnactua. HememOpaHHble OpraHOubl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Hwuarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuer u cxembl: «[lepuomndeckass Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynst AT®y», «CTpoeHrne 3yKapuoTHUeCKOM
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOMPENApaThl PaCTUTEIbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

Jlaboparopuass pabora Ne 2. «M3yueHWe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JUCCUMUIIALIUSA (9HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tunber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHsbi. Pons pepmeHTOB B 00MEeHE
BEILECTB U MTPEBPAILICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3pl ¢orocunTe3a. Peakuuu ¢doTtocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.



XeMocuHTe3. XEeMOCHHTE3UPYIoIe OakTepuu. 3HAYeHHWE XEMOCHUHTE3a IS KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTaIllbl s3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblid cuHte3 PHK. Tpancisius — 6uocuaTe3 Oenka. Drtanbl TpaHcaanuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJIa BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIC BUpycaMu. Bupyc nMMyHoeduinTa yeioBeka

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpWIIHS, peBEpTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tumbel  muTaHus», «Metabomu3m»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K1 Bupyca CIIMJla, Oaktepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenune IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounelii 1uki, WM KU3HEHHBIM UK kieTtku. Wutepdaza u mutos. [lpoueccel,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuunHoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonornueckre OCHOBBI Pa3MHOKEHHSI U MHIUBUAYATbHOTO Pa3BUTHUS
OpraHNU3MOB.

lenenne xnetkn — muto3. Cramguum muto3a. [lpoiecchl, MpouUCXOIAIIMEe HAa pPa3HbIX
CTaAUsX MUTO3a. BUOIOrM4ecKkuil CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — arlonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE s
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMNYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxojsdmue Ha craausx Mmenosa. [loBenenue
XpoMocoM B Meio3e. KpoccuHrosep. buonornyeckuii cMbIci U 3HaUEHUE MEH03a.

["ameTorenes — npouecc 06pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX KJIETOK — ramer (CIepMaro30H,
SUICKIIETKA) — CclepMaToreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHsS SUIEKICTOK H
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUS Y IMO3BOHOYHBIX MXUBOTHBIX: JIPOOJICHHE, TacTpyJsLus,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 LIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oakrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KIeTOuHBIH LMK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIMHUTAIOLIET0»,
«litnexnerka Miekonuramoomero», «KapuokuHe3 B KIE€TKax KOpeUlKa JyKa», MarHUTHas
MoJenb-anmInKanys «/lenenue knerkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroneHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHetuku. Mcropuss pasBuTus reHeTuku. Ponb nurtonoruu u
SMOpHOJIOTHUN B CTAHOBJICHUM I'eHeTHKHU. BKitag poccuiickux 1 3apy0eKHbIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTo/bl TEeHETUKH (TUOPUIIOJIOTUYECKUHM, LHUTOT€HEeTHUYECKUM, MOJIEKYIIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CUMBOJIMKA, UCTIOb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJENOBaHUS  NPU3HAKOB, yCTaHOBJIEHHble [. MeHaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemuBaHHe. 3aKOH  HE3aBUCHMOIO  HACJEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruilenHoe HacienoBaHue rmpusHakoB. PabGora T. Moprana mno cuersieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPa.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKNEe KapThI.

I'eneruka nona. XpoMOCOMHOE OIPENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HaciienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAclIeACTBeHHas. Posb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE PU3HAKU U UX HOpMa peakiuy. CBoiicTBa MOAU(PHUKALIMOHHON U3MEHYMBOCTH.

HacnencrBeHHas, niaM reHOTUIMYECKasi, U3MEHUMBOCTb. KOMOMHATHBHAST N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTalliOHHAS
u3MeH4nBOCTh. Kraccugukanuss MyTalnuii: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YacToTra M



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoseka. Kapuorun denoBeka. OCHOBHbIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOrCHETUYECKUN, OHMOXUMHYECKHUM, MOJEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/eJICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoripio [I1[P-ananmu3a. HacnencTeenHsie 3a0oieBaHuUs
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIeACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICUCHHUS] TEHETHYECKUX
0one3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMULIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmMoneicTBie ajielIbHbIX T€HOBY, «['eHeTHUecKrne KapThl PaCTEHUM, JKUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBocTH», «MoaudukannoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay», «l'eHeTHka rpymnm KpoBu», «MyTaloHHas
U3MEHYUBOCTbHY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPAacKU Tena), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopnast pabota Ne 6. «3yyeHune mMoaupuKarmOHHONW U3MEHYMBOCTH, TTOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid Yy Jpo30QHIbl Ha TOTOBBIX
MUKpOIIpenapaTax».

[TpaxTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeJNIEKIIMU. MacCOBBIM M MHAMBUIYAIBHBIH OTOOPHI B CENEKIIUU
pacTeHui u kUBOTHBIX. OLleHKa 3KCcTepbepa. bIM3KopoICTBEHHOE CKpEeIMBaHNEe — MHOPUIMHT.
Uucras nwHuA. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanuss U e€ yCIHeXHu.
HcKycCTBEHHBIM MyTareHe3 U IOJIY4YEHUE MOJMUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranuzmoB. Kinerounas unxenepus. Kietounsie
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BanoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenmii, repoapuii «CellbCKOX03SHCTBEHHBIE PACTCHUS.

JlabopaTopHble 1 IpakTHYeCKue padoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHUSI CEJICKIMU PACTeHMH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. JBosonMOHHAsA 0HOJIOTHS.

[TpennochuIKM BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. OBOJIOLMOHHAS TEOpHUS U €€
MecTO B Orosoruu. BivsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbctBa sBomonuu. [laneoHTosornyeckue: MOCIEI0BaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJOIMYECKOHN JIETOMUCH, NIepexoiHble (opMbl. bruoreorpaduueckue: cxoacTBO
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJCTBA U pa3iauuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHAJIOTUYHbIE, PYIMMEHTAapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACJEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IlpeanocbulkM BO3HMKHOBEHMSI JapBHHU3MA.
JIBuKkyliye Cuibl HBOJIOUMM BUAOB 1O JlapBUHY (M30BITOYHOE pa3MHOXKEHHE MIpU
OTPaHUYEHHOCTH PECYpCOB, HEONpelesNéHHas HW3MEHYMBOCTh, OOpb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosmonuu (CTO) u e€ 0CHOBHBIE TIOJIOKEHUS.

Muxkpososmtonus. [Tomynsius Kak equHUIA BUIAa U 3BOJTIOIUH.

JBuxymue cuibl (akTopbl) 3BOJIOLMU BHJIOB B Mpupoje. MyTalmoHHBIN Mpolecc U
KOMOWHATHBHAsT HM3MEHYMBOCTh. IlomynsiuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaLus.

EctecTBeHHbII 0TOOp — HampaBisitonuii gaxtop 3Bojouud. POPMBI €CTECTBEHHOIO
otbopa.

[Tprucnoco0IeHHOCTh OPraHU3MOB KakK pe3ysbTaT dBoitoiun. Ilpumepsr npucnocoOneHnit
y OpraHu3MoB. ApoMop(03bl U UIUO0AATITALHH.

Bun wu BumooOpaszoBanme. Kputepunm Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKas, JUBEPreHTHas, KOHBEpPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoMONNH.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey, «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DPopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHblii  0TOOp», «MHOrooOpasue copToB pacteHuii»y, «MHOrooopasue mopoj
YKUBOTHBIX», «[Tonmynsauumy, «MyTtannoHHas HU3MEHUYUBOCTbY, «Apomopdo3bI»,
«Unnoanantanumny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonun», «Kapra-cxema
mapuipyra mnytemectBus Y. Jlapsuna», «boppba 3a cymectBoBanue», «lIpucnocobieHHOCTH
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBbIMU TUIIAMH OKPAaCKH, HAOOp IJIO0B U
ceMsiH, Kosutekuus «[IpumMepsl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOAENb «OCHOBHbBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX W pacTeHHil», Mozaenp anmuukauusa «llepekpéct XxpomMocom», Bia)KHbIE Iperaparbl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUIECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OmnucaHue npUCHOCOOJIEHHOCTH OpraHu3smMa u €
OTHOCHUTEIJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOZHUKHOBEHUS
XKHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHus. XUMHUEcKass 3BOJIOLUSA. AOHOT€HHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3BoJronn. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasButne xusHum Ha 3emsie 1o dspam M nepuopaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUoAbl: TPUACOBBIN, FOPCKUH, MEIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TeoJIoTMYecKuX IMpoueccoB. OCHOBHBIE ATambl HBOJIOLUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIOLMST 4YEJIOBEKAa. AHTpPOINOJOTHSl Kak Hayka. Pa3BuThe mpencraBieHUd o
IIPOUCXOXKIECHNN YelloBeKa. MeTo bl M3yueHus: aHTpororene3a. CXoAcTBa U pa3Indusl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUM TPy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: AaBCTPAJIONMTEKU, UEIOBEK yMebl,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIbIIME pachl: €BpPOINEoHnaHas (eBpa3uiickas), Herpo-
aBcTpajoujHas  (9KBaTOpUalbHAsg), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoeveckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBus.

Tabmumer 1 cxembl: «Bo3aukHoBeHNe COTHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kieTtka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa U 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAaXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UelloBeUecKre pachi.

Ob6opynoBanue: wmynsiku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIM M300pakeHHs KaMEHHBIX OpyIuil
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousa, ckpebiia), reoXpoHOJIOrHYecKas TabyiuIla,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTuueckas padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTEHHM W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3jesibl dKOJOTHMH. MeToAbl JKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs, IMOYBEHHAs,
BHYTPUOPraHU3MEHHasI.

Oxonoruueckue (akropel. Kmaccudukamus skomorndeckux (akTOpOB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIEparypa, BIAKHOCTh. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronorndeckue puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYpPEHIIHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyalIn3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHUOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu IOMYJISALMU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, NPHUPOCT, Murpauus. JluHamumka
YUCJIICHHOCTHU MONYJISALNUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynwe, 3. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAaHU3MOBY,
«Doronepuogusmy, «llomymsauuny, «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOIMYJISIHH
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «IToAacUéT MIOTHOCTH MOMYJISIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
NpOCTpaHCTBEHHAs!, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonstne 00 3KkocucTeMe W OUOTEOlEHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiectB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OmoMacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryIsiusi, pazsutue. CyKieccus.

[TpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCUCTEMA XBOHWHOIO WIIHU
HIMPOKOJIMCTBEHHOT O JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTeMBbl. buonornyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiumBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II00aTbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotbl BemecTB M OHMOTEOXMMHYECKHE IHMKIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHHs B ouocdepe. [1odansHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€E NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00Opa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBa PaLlMOHATIBHOIO YIPABICHUS MPUPOIHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupl u cxemsl: «llumesbie nenu», «buoIeHo3: cocTaB U CTPyKTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BosoEMay, «ArporeHo3», «l[IpuMepHbIE aHTPOTIOTCHHBIE BO3ACHCTBUS Ha TIPUPOAYY,
«BaxkHeiilme MCTOYHHMKHM 3arpsi3HEHHs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeifmas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsiit 3G ey, «DakTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouocheps», «Pacpoctpanenue
Xu3HH B Omnochepe», «O30HOBBIN dkpaH Ouocheprl», «KpyroBopor yriaepoma B Guocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buonieHo3», «BpeguTenn — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUIA

Cornacho ®I'OC COOQO, ycraHaBmuBarlOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CprKType JINYHOCTHBIX pe3yJILTaTOB OCBOCHUA Hpe):[MeTa «EI/IOJ'IOI‘I/ISI» BBIACJICHBI
CICMYIONIME COCTaBISAIONIME: OCO3HAHHWE OOYYaAIOIUMKCS  POCCHMCKON  TI'paKIaHCKOU
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH W CaMOOIPEICICHUIO,
HaJIM4Ynue MOTHUBAIIUU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, ueneHaHpaBJIeHHoe pa3BI/ITI/Ie BHYTpeHHI/IX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJACTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOrMYEeCcKOro 00pa3oBaHUs, HAIWYUE SKOJOTUYECKOTO TMPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LICIIU U CTpOI/ITI) JKN3HCHHBIC IIJIaAHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHUS Mpeamera «buonorus» MoCTUraroTCs B €IUHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COHI/IOKYJII)TypHI)IMI/I, I/ICTOpI/ILICCKI/IMI/I nu IIyXOBHO-HpaBCTBeHHBIMI/I OECHHOCTAMU, HpI/IHﬂTI)IMI/I B
oOmiecTBe TpaBHJIaMH ¥ HOPMaMH TOBEJCHUS M CIIOCOOCTBYIOT TpPOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUS U CaMOpa3BI/ITI/I$I, paSBI/ITI/ISI BHYTpeHHGI\/’I II03UIIMN JIMYHOCTH, HanI/IOTI/BMa,
YBaXEHHSI K 3aKOHY U TMPABOMOPSAKY, YENOBEKY TpyJAa U CTapuieMy MOKOJIEHHIO, B3aUMHOTO
YBaXEHHS, OEpPEe)KHOTO  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaJAULIUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

HI/ILIHOCTHI)IG pCSYJ'IBTaTI)I OCBOCHUA y‘I€6HOFO HpC}IMeTa ((BI/IOJ'IOFI/HI» JOJIDKHBI OTpa)KaTI)
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIUXCsI PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  0OIIecTBa,
pacmnpeHHe JKN3HCHHOI'O OIIbITAa W OIIbITAa ACATCIBHOCTH B HpOHGCCG peanmaum/l OCHOBHBIX
HANPaBIEHUHN BOCIIUTATENBHOMN IEATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW IMO3WUIIMU  OOYYArOIIerocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBaKeHHWE 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCTH K COBMCCTHOI\/'I TBOp’-IGCKOfI OCATCIIBHOCTHU HpI/I CO3JaHUN y‘—Ie6HI)IX HpOGKTOB,
peHIeHI/II/I y‘—Ie6HBIX " II03HaABaTCJIbHBIX 3a/la4, BBIITIOJIHEHHN 6I/IOJ'IOFI/I'-ICCKI/IX 3KCHepI/IMeHTOB;

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

YMEHHUE YYHUTHIBATh B CBOMX JICUCTBHSIX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJICH C pa3HBIMU YOKIECHUSAMH, KYyJIbTYPHBIMU IIEHHOCTSIMU W COIIMAIbHBIM
MTOJI0KECHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM ESATENbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHUICKOM IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEAUI0 M MaMATHUKAM [PUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OMOJIOTUY, TOHUMAaHH 3HaU€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHHUE AMOIIMOHAJIBHOTO BO3/ICUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLUOHAIBLHOIO 0JIArONOJIYYHS

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro odpasa *KU3HU (370pOBOE MHUTAHUE,
COOJTII0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIBIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KYpEHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPYI0I00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMATIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TAaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHOM AEITeIbHOCTH, YMEHHE COBEPILIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrH4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIKOB M OIEHKU UX BO3MOXHBIX ITOCJIEICTBUIN JJIsl OKPY>KAOILEH Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJICHUSI B MPUPOJE, HANPABIECHHBIX HAa COXPAHEHHWE PAaBHOBECHS B JKOCUCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
NENCTBUI U MIPeIOTBPALLATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
MPAKTUYECKON AESITETbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHHE S3BIKOBOW M YATATEIBCKOU KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUU LIETOCTHOTO MPEACTABICHHUS 00 OKPYKaIoLIeM
MHUpEe KaK O eIWHCTBE TNPUPOABI, UYelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIIEM COXpPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHUs
HOBOT'O YPOBHS Pa3BUTHUsI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarb pecypcHbIe TpoOIeMbl Pa3BUTHS YEIIOBEUECTBA, TIOMCKA ITyTeH BHIXOJIA M3 TII00aThHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecrieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LIEJSX MOBBIMICHUS 00
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTH O0yyarouuxcs, GopMUpyeMoil Ipu N3ydeHUU OUOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJBb30BaTh IMOJydaeMble 3HAHHUS I aHaIW3a M OOBACHEHHs SBJICHUUN
OKPYKAIoIIero MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI HAa OCHOBE HAy4YHbIX (DaKTOB M MMEIOIIMXCS [aHHBIX C LENbI0 TMOJYyYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS UL pEIleHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMSI MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXAUCITUIUTMHAPHBIC
(MeXTpeaMeTHbIe) O0IIeHAyYHbIE TIOHITHS, OTPaXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienuuKy METOJIOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIeOBaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCajIbHbIC
yueOHbIe JeiicTBUS (MO3HABaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIE), 00eCreunBaroIInue
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAIBLHOW KOMIICTCHIIUH OOYYarOIIUXCS,
CIIOCOOHOCTH o0yJaronmxcs HCII0IL30BaTh OCBOCHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCajdbHble yueOHBbIE JAEWCTBUS B IO3HABATEIBHOW U
COIMAIbHOM MPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUSI MPOTPaMMBI CPEIHETro 00Iero oOpa3oBaHUs
JIOJKHBI OTPAXKATh:

OBgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (POpPMYIHpPOBaTh U aKTyalU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHHMHM 3HAHUN MPUEMBI JIOTHYCCKOTO MBINUICHHS (aHAN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHHUs), PaCKPbIBaTh CMBICT OHOJIOTHYECKUX
MOHITHUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKK, YCTAHABIUBATD CBSA3H C IPYTHUMHU MOHATHSIMH);

OTIPE/ICIIATh TEIHM JEATEIHbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUHU HX JOCTHKCHUS,
COOTHOCHTB PE3yJIbTaThl JICITCILHOCTH C IIOCTABICHHBIMU IEIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSTHS JUIsi OObsACHEHUsS (AKTOB M SBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYKJCHUS (MHIyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBACMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIBI U 3aKJIIOUCHUS,

MPUMEHSTh CXEMHO-MOJIEbHBIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTUYECKHX OOBEKTax, a TaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh TUIAH PEHICHUs IPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHATbHBIX
U HEMaTEepPUATBbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JIEATCIILHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIBTATOB IEIISAM,
OIICHUBATh PUCKH IMOCIICICTBHUI IESITSIBHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHSX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pellIeHUs TPAKTUYECKUX 3a]a4, IPUMEHEHUIO PA3INYHbIX METO0B [T0O3HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHUHOIOTHEN, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHusl, HaxOIUTh apryMEHThI [JIs J0Ka3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBI OIIbIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HWJEH, NpEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JHUTEepaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampOChl M TNPUMEHATh pa3IMYHble METO/Abl NpPU TOUCKE M 0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMY TPEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopMaLuel: TPUMEHITh XUMHUYECKHe, (PU3NYEeCKHe U MaTeMaTH4eCKue 3HAKHM M CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH el CTBUSAMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAJlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpe/UlaraeMoi 3aJa4yd, YYWUTHIBATH WHTEPEChl W
COTJIACOBAaHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMU OOLIEHHS M B3aUMOJEHCTBHS, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX JEHCTBUH ¢ yu€TOoM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOIH paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS U1 BBIABIEHUS NpoOJieM M HX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JIEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEIOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKON IPYIUIIUHN B Pa3HBIX 00JACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON pedIeKcuu Kak OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buosorus» HaydHble 3HAHMs, YMEHUS U
CHocoObl JEMCTBUIM 1O OCBOECHHIO, HMHTEPHpPETAMUd U IPEeoOpa3OBaHUIO 3HAHWM, BHJIbI
JESATEIIbHOCTH MO TMOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUU B Pa3IMYHBIX Y4E€OHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
nporpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHBI 10 roJjaM 00yueHHs.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMHM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE pacKpbIBaTh COJIEp)KaHWE OMOJOTMYECKUX TEPMUHOB U MOHSATUMN: )KU3Hb, KJIETKA,
opraHusM, Merabonu3sM (0OOMEH BeImeCTB M  IpeBpalleHue DSHEpPruu), TIoMeocTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHUCTEM, CaMOBOCIPOM3BEIECHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTMYECKHEe TEOpHM (KJIETOYHas, XPOMOCOMHas, MyTallMOHHas,
[EHTpaJibHasl JIoTMa MOJeKyJsipHoi Ouonorunm), 3akonsl (I. Mennensa, T. Moprana, H. W.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOXKJICHUS KyIbTypHBIX pacteHuit H. U.
Bagunosa), onpeaensaTs rpaHULbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHE BJaJIeTh METOJAaMH Hay4yHOTO MMO3HAaHUS B OMOJIOTMU: HAOIIOJCHUE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHMYECKOrO
DKCIIEPUMEHTA, BBIJIBM)KEHUE TMIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJNYyYEHHBIX PpEe3yJlbTAaTOB, HCIIOJIB30BAHHBIX HAyYHBIX MOHATHUH,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBO/BI HA OCHOBAaHUY NOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK NPOKApUOT U JYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
IpeBpalleHus] YHEPruu B KIIETKe, (POTOCHHTE3a, MIIACTUYECKOIO0 M IHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEHO03a, OILNIOJOTBOPEHUS, Pa3MHOXKCHMS, NHIUBUAYAIBHOIO Pa3BUTHUS
opraHu3Ma (OHTOTEHE3);

yYMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUH, JJIs1 IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LIEIbI0 00ECTIeUeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYKAIOLUX JIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHHMaHue HEOoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIlMBaHUE, CIEIUIEHHOE HACEeI0BaHNEe, COCTABISATh CXEMbl MOHOTHUOPHUIHOTO CKPEIIMBaHUs
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OILICHHBATh M HHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

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

c(OPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OHOJOTHMH B CHCTEME HAayYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON TPAMOTHOCTH YEJIOBEKA JJIs PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIINS,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) 3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, JSKOJIOTHYECKHE (PAKTOPBI, HKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIeNHN MUTaH!s, SKoJoruyeckas nupaMuaa, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPUs SBOJIOIINUHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbiieBoro cxoacTra K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJAaMH Hay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHMUH, OpraHu3alus M MpOBEAEHHE OHOJIOrHYEeCKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3YyJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUi U 3aKOHOB, YMEHHE JIeNIaTh BbIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSAIUM, TMPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACTEICTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OMOT€OXMMHUYECKHX LHKIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIC 3HAHUA N7 OOBSCHEHUS OMOJOTMYECKUX MPOILIECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUECKUX PEIIECHUI B TOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUS B OKPYXaoIell NpUpOIHOH cpenae, MOHMMaHUE HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[eTIN IUTaHu);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue padoThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

yMEHHE CO3[aBaTh COOCTBEHHBIE IIHMCBMEHHBIE M YCTHBIE COOOLICHMs, 0000mIas
Ouonormyeckyro HMH(MOPMALUIO M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOruu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBO Yacon DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbIe)
Kontpoabubie  IlpakTuyeckue
n/n nporpamMmbl Bcero odpa3oBaTebHbIE
padoTsI padoThI
pecypchl
butmuoreka [IOK
b 2 0.5
HOTIOTHA Xak Hayxa https://m.edsoo.ru/7f41c292
JKuBBIEe CHCTEMBI M UX OpraHU3aIus 1 1 bubmmorexa [JOK
p 1 https://m.edsoo.ru/7f41c292
XUMHYECKHUI COCTAaB U CTPOSHUE KICTKH 8 1 bubmmorexa [JOK
P https://m.edsoo.ru/7f41c292
bubmunorexa LIOK
K 6 1
HBHEACATEILHOCTL IICTIH https://m.edsoo.ru/7f41c292
Pa3mHOXeHHE M HTHIUBUAYAIBHOE Pa3BUTHE 5 1 Bu6mmoreka [IOK
OpraHn3MoB https://m.edsoo.ru/7f41c292
HacnencTBeHHOCTh U MI3BMEHYHUBOCTH 8 15 butmmoreka [IOK
OpraHU3MOB ' https://m.edso0.ru/7f41c292
Cenexnus opranuzMoB. OCHOBBI 3 1 bub6imoreka [IOK
OMOTEXHOJIOTUU https://m.edso00.ru/7f41c292
Pe3epBHOE BpeMs 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue pa3gesioB M TeM (uudposbie)
Ne n/n Kontpoasnsie  IIpakTuueckue
MporpamMmbl Bcero o0pa3oBaTeJIbHbIE
padoTsI padoTsI
pecypcsl
bubmmoreka [JOK
1 1 1
IBOMOUKORHAS BHONOTHA o https://m.edsoo.ru/7f41lcc74
9 Bo3HuKHOBEHME M pa3BUTHUE KU3HU HA 9 1 05 bubmmoreka [HOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnmoreka IJOK
3 Opranu3Msbl U OKpY’Karolas cpejia 5 1 https://m.edsoo.ru/7f41cc74
bubnunoreka IJOK
4 1
Coo0111ecTBa ¥ 3KOJIOTHUECKUE CHCTEMBI 9 htts://m.edsoo.ru/7fA1cc74
bubnmnoreka IJOK
5 P 2
C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 3 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoxka Kontpoabnbie | IIpakTudeckue
n/n Bcero u3ydyeHuss  o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
IIepBuunslii nHCTpYKTaX 1o Th. bruonorus B bubmorera HOK
1 CHOTEME HAVE 1 https://m.edso0.ru/863e6122
y https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOW TPUPOIBI.

9 [IpaxTuueckas padora Ne 1 «Mcmonp3oBanne 1 05 bu6mmoreka [IOK
PA3IUYHBIX METOAOB IIPU U3YUEHUN ' https://m.edso0.ru/863e6122
OHMOJIOTHUECKUX 0OBEKTOBY

3 buonoruueckue cucTeMsbl, MPOIIECCH U UX 1 1 Bbubnmoreka IJOK
n3ydeHne BxoaHas KOHTpobHas padoTa https://m.eds00.ru/863e6564

4 Xumuueckuil coctaB KieTku. Bona u 1 bubanoreka [JOK
MUHEPAIBHBIE COIU https://m.eds00.ru/863e674e

bub6mmoreka [IOK

5 b .C 0 1

CITH. T-OCTAB H CTPOCHHE DEKOB https://m.edso00.ru/863e6b72
depMeHTH — OHOJIOTUYECKHE
karanu3aTopbl. JlaboparopHas padora Ne 1
6 «3ydeHne KaTaTMTHICCKON aKTUBHOCTH 1 0.5 bubsmorexa LIOK
i ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMEpe aMUIIa3bl HITH
KaTaJia3bl)»
butmmoreka [IOK
7 y JJI 1
[VICBOIBL. IR https://m.eds00.ru/863e6870
bu6nmoreka IJOK

8 H .ATO 1

YICICHHOBBIC KHCIIOTE! https://m.edso00.ru/863e6d5¢

9 HcTopus u METOBI N3ydEHUS KIETKH. 1 Bbub6immoreka [IOK

Knerounas teopus

https://m.edso00.ru/863e6e88



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
https://m.edsoo.ru/863e6e88

10

Knerka kak OEJI0CTHAA JKHMBasi CUCTEMA

CtpoeHue 3yKapHOTHUECKON KIIETKH.
JlaboparopHas padora Ne 2 «M3ydyeHue

bubmmoreka [JOK

11 CTPOCHHMS KIETOK PaCTeHHUH, JKHBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOoB 1 OaKTEepUil MO MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKPOTIpENapaTax U UX OIHACAHUE)
bubmmoreka [JOK
12 Obmer BemecTs wt MeTab0H3M https://m.eds00.ru/863e766¢
bubmuorexa [LIOK
13 PotocuHTes. XeMOCHHTE3 https://m.edsoo.ru/863e7c98
14 [IpomesxyTouHast KOHTpOJIbHAs padoTa. bu6immoreka [IOK
DHepreTUdecKkuii 0OMeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIETKH. JleeHre KISTKH.
Murto3. JlabopaTopHas pabota Ne 3
15 «HaOirogenre MUTO3a B KJIETKaX KOHYHKA 0.5 bu6morexa HOK
https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX
MUKpOIIpernapaTax
16 [oBTOpHEIH nHCTpYKTax o Th. buocunres bubanoreka [HOK
Oenka. Peakiiust MaTpUYIHOTO CHHTE3a https://m.eds00.ru/863e796e
butmmoreka [IOK
17 Tpascasus — bnocunres benxa https://m.eds00.ru/863e796e
bub6mmoreka [IOK
18 HexkneTounsie popMbI )KH3HA — BUPYCHI https://m.edsoo.ru/86367540
bub6mmoreka [IOK
19 @DOpMBI pa3MHOKEHUSI OPraHU3MOB https://m.edso00.ru/863e81hb6
https://m.edsoo.ru/863e831e
N bubmuoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U Pa3BUTHE MOJOBBIX KIIETOK.
21 OmtonoTBopenue. Jlabopatopuas padora Ne 0.5 bubmmorexa LOK

4 «I/IsyquI/Ie CTPOCHUS MMOJIOBBIX KJICTOK Ha

https://m.eds00.ru/863e81b6



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
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

TOTOBBIX MHUKpOIIp€TiapaTax»

22 WNunuBuayanbHOe pa3BUTHE OPraHU3MOB bubmorexa [JOK

https://m.edso00.ru/863e8436

93 I'eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH H Bu6mmoreka LIOK
HW3MEHYHUBOCTHU https://m.edsoo.ru/863e86f2

24 3aKOHOMEPHOCTH HacJeJOBaHUS IPU3HAKOB. bubamoreka [HOK
MonornbpuIHOEe CKpPEIIHBaHHIE https://m.edso00.ru/863e8878

o5 JlurubpuaHoe ckpenuBanne. 3aKoH bubmmoreka [HOK
HE3aBHCUMOI'0 HACIIEIOBAHUs IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOe HacleI0OBaHUE TPU3HAKOB.

JlaboparopHas padora Ne 5 «M3ydyeHue
26 pCSyHFI),TaTI())B MopHom6sz[H0r0 1?1] 0.5 bubmmorexa LOK
https://m.edso0.ru/863e8c60
JUTUOPUTHOTO CKPEIUBAHUS Y IPO30(UIIBI
Ha TOTOBBIX MUKPOIIpETapaTax»

97 I'enetuka nona. HacnenoBanue npu3HakoB, bubnmnoreka IJOK
CLEIUICHHBIX C TIOJIOM https://m.edso00.ru/863e8c60
NsmenunBocts. HenacnencreeHHast
m3MeHInBOCTh. JlabopaTtopHas padota Ne 6.

28 Nzydenne MoaudpuKamoHHOH 0.5 bubsmorexa LIOK

https://m.edsoo.ru/863e8efe
HM3MEHYUBOCTH, IIOCTPOCHHUE BAPUALIMOHHOTO
pslia ¥ BapUallMOHHON KPUBOM»
HacnencrBeHHast ”3BMEHUUBOCTD.

29 JlaGopartopnas paGora Ne 7. «AHanu3 05 bubanoreka [HOK
MyTaluid y Apo30(HIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIpenapaTax»»

butmmoreka [IOK

30 Petietitka esosexa https://m.edso0.ru/863e8d78
Urorosas koHTponbHAsA padoTa PezepBHBIN

31 ypok. O6o0meHne 1Mo Teme

«HacnencrseHHOCTh M H3MEHUYHBOCTD
OpraHU3MOB»



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

butmuoreka [IOK

32 Cenexuuis kak Hayka  npoLcce 1 https://m.edsoo.ru/863e9214
33 Mertoapl U JOCTUKEHUS CEIEKIIUN PACTEHUI 1 bubnunoreka [JOK
1 JKUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTtexHoIOTHs Kak OTpacihb MPON3BOICTBA 1 bubmorexa [JOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KJIACC

KoanyectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
n/n Tema ypoxa Bcero Kontpoarneie  Hpakrieckue u3ydyeHuss  o0pa3oBaTesIbHbIE
padoThI padoTsI
pecypcbl
1 [lepBuunsrnii nHCTpYKTaX 10 Th. DBOMoNNA 1 bubmmoreka [HOK
U METOJBI €€ U3y4EHHUs https://m.edso0.ru/863ea20e
9 Hctopus pa3BuTHs npeacTaBieHuil 0o 1 Bu6mmoreka [IOK
SBOJIIOIHNHU https://m.eds00.ru/863e9570
3 MuxkpoaBosnonug BxonHas KOHTposibHas 1 1 bubnmoreka IJOK
pabora https://m.edsoo.ru/863e9cle
[Nomynsaums Kak 35eMeHTapHasi €JUHNALA
4 BHJa ¥ ABoIronnu. JlaboparopHas padora Ne 1 05 Bbubaunoreka [JOK
1 «CpaBHEeHHE BHIIOB TI0 https://m.eds00.ru/863e99c6
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JBKymiye cuibl (3MeMeHTapHbIe (GaKTOpPhI) 1 Bu6mmoreka [IOK
HBOIIOIUH https://m.edso0.ru/863e9da4
N bubmuotexa [{OK
6 EctectBennsiit 0100p U ero hopmbl 1 httos://m.edsoo.ru/863e9edo
PesynbpTatThl 3BONIONMN: TPHCIIOCOOICHHOCTh
OpPraHM3MOB U BHJI000pa30BaHUeE. Bu6morexa LIOK
7 JlaGopartopnas padora Ne 2 «OHI/IcaI—‘I‘I/Ie 1 05 httos://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTraHu3Ma U e
OTHOCHUTEJILHOTO XapaKTepar
8 HamnpasiieHust v myTH MaKpO3BOJIFOIUH 1 bubmorexa LOK
https://m.edsoo.ru/863e9cle
9 HeoOpatuMocTh 3BOJIOLNN 1
10 Hcropwust )xu3HM Ha 3eMiie U METOBI €& 1
H3yUYCHHS
11 ['unoTe3sl MPOUCXOXKIEHUS )KU3HU Ha 3emiie 1 Bbub6immoreka [IOK



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

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

PasButne xu3HN Ha 3eMIie 10 3pam u

bubmmoreka [JOK

12 nepuojaM https://m.edsoo.ru/863ea6be
OCHOBHBI€ 3Talbl IBOJOIHUN PACTUTEIEHOTO
13 Y )KUBOTHOTO Mupa. [IpakTnyeckas padota 05 bubmmoreka [HOK
No 1 «M3y4eHne UCKOTTaeMbIX OCTATKOB https://m.edsoo.ru/863ea8hc
pacTeHHii ¥ )KUBOTHBIX B KOJUICKIIUIX)
14 [IpomesxyTouHast KOHTpOIbHAs padoTa. Bu6mmoreka LIOK
CoBpeMeHHas CUCTEMa OPraHMYeCcKOro MUpa https://m.edsoo.ru/863ea48e
bubmuorexa LIOK
15 DBOIIOIHS YeIOBEKa (AaHTPOTIOTEHE3) htts://m.edsoo.ru/863eac2e
16 IToBTopHBII HHCTpYKTax 1o Th. /IBmxyimue bu6mmoreka [IOK
cwtbl ((haKTOphI) aHTPOTIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJFH YBOJIOLINH YEI0BEKa
18 YenoBeueckue pachl U MPUPOAHbBIC bu6mmoreka [IOK
aJlanTaly 4eJI0BEeKa https://m.edsoo.ru/863eaea2
PesepBHblii ypok. O000IICHHE TIO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE XKU3HU Ha
3emie»
20 OKoJorus Kak Hayka
butmmoreka [IOK
21 Cpensl o0uTaHMsI U 9KOJIOTHIecKue HakTopsl httos://m.edsoo.ru/863eafec
Abuotnueckue (axropsl. JlaboparopHas
pabota Ne 3. «Mopdonornueckue
99 0COOEHHOCTH PACTCHHUH U3 pa3HBIX MECT 05 bubmmoreka [HOK
oburanus». JlaboparopHnas padora Ne 4. https://m.edso00.ru/863eb10e
«BnusiHUE cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIeYycay»
butmmoreka [IOK
23 buoTtndeckue dakTops https://m.edsoo.ru/863eb348
24 OKOJIOTHYECKNE XapaKTEPUCTUKH 0.5



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

nomynsuu. [IpakTuyeckas padorta Ne 2
«IToacY€T MIOTHOCTH NOMYISAUUI pa3HbIX
BUJIOB paCTEHUIN»

bubmmoreka [HOK
25 Coo0r1iecTBa OpraHu3MOB — OUOIICHO3 1 https://m.e dsoclfru 1863eb46a
bubamoreka [HOK
26 DKOJIOTUYECKUE CUCTEMBI (SKOCHCTEMBI) 1 httos://m.e dsocI)_.Iru 1863eba6a
OCHOBHBIE ITOKA3aTEIH YKOCUCTEMBI.
27 Okonoruyueckre nupamuabl. CBoHcTBa 1 bubamorexa LOK
skocHcTen, CyKIieoons https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe 3KOCUCTEMBI
29 AHTPOTIOT€HHBIE SKOCUCTEMBI
30 Buocdepa — rnodanpHas skocucTema 1 bu6mmoreka [IOK
3emiu https://m.edsoo.ru/863ebb5e
31 Hrorosast KOHTpONBHAS padoTa. 1 bu6mmoreka [IOK
3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOCHEpPhI https://m.edsoo.ru/863ebd16
32 UYenoreuecTBo B Onochepe 3emin 1
33 CocyIiecTBOBaHUE MPUPOJIBI M YESIIOBEUECTRA 1 bubmmorexa [JOK
https://m.edsoo.ru/863ebale
34 Pezepsuslii ypok. O0001I€HNE TEMBI 1
«Co0011IecTBa U 9KOJIOTHIECKUE CUCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



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 OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox pex.
[Taceunuka B.B., Axunonepnoe o6miectBo «M3marenbctBo «lIpocBemenne»
* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox pex.

[Taceunuka B.B., Axunonepnoe o6miectBo «M3marenbctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Mertonuyeckoe nocobue B yueOHukam [laceunuka B. B., nunelinblii kypc

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://interneturok.ru

https://resh.edu.ru/

https://edu.skysmart.ru

https://learningapps.org
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