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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mpenmera «buonorus» cocraBuiIn:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH, COACp)KaHUS,
pe3ynbTaToB OOyueHUss U TPEeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS OO0
O0MMX LEeNSIX M MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obuiero odbpazoBanusi B Poccuiickoit @enepanuiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYCHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, OMPEACTICHBl OCHOBHBIC (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O 1eNax, 00 oluieil ctpareruu o0y4yeHus,
BOCIUTAHUS M Pa3BUTUS OOYyYalOIIMUXCS CpeAcTBaMU YydeOHoro mpeamera «buonorusy,
onpezenseT o00s43aTeNbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, PpaclpelieleHue I10
pasgenaMm W TeMaM, PEeKOMEHAYEMYIO IMOCIEeIOBAaTEeIbHOCTh M3YYCHUs Y4eOHOTO Marepuaia ¢
Y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU 0O0pa30BaTENbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXcs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOU I€ATEIbHOCTH/y4eOHBIX IeUCTBUN 00YYarOIIUXCS 110
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6uosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3yYeHHHM Ouonoruw, Oyaromaps dYeMy B HEW NpOCMaTpUBACTCA
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHM, CBS3aHHBIX C (OPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npupoaHoii cpene. IloaTomMy Hapsgy ¢ u3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKe
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B OBCEHEBHOM JKU3HHU Ul pEIIeHUs MPUKIIAIHBIX 33124, B TOM 4HCie: MPO(QUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOMl cpele,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH YEJIOBEKAa Ha COCTOSHHE IPHUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HAMpPaBICHHOCTH Y4e€OHOIo
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO 00ECTICUeHHs YCIOBUH Ui pEeIIeHUs
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJEHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas Mperoiaraet
dopmupoBaHHe y 00ydYaromUXcs CIOCOOHOCTH ananTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUM O HAay4YHOH KapTHHE MHDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpUpoe, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3MAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB YKMBOM TPHPOJIBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0pOBOTO W Oe3omacHOTO oOpasza
KHU3HH, YKOJIOTHIECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMOJIOTHMS HUMEET TakXkKe JUIs peIleHUs BOCHUTATENIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oduiero oopa3oBaHus, coUanu3anuu odyyaromuxcs. M3yyenne



Oouosioruun obecrieunBaeT YCIIOBHS TUTST dbopmMHupoBaHUS WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHble MOJI0XKEHUS O MPEAHA3HAYCHUN Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanust yaeOHOro Tipeameta «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM >KMU3HU U MPAKTHUECKOU JaesTeibHOCTH. Oco00€e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUSAX JTUYHOCTH, CTIOCOOCTBYIOIINX T'YMaHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHusl.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3aluyd MU 3BOJIIOLNUU. B COOTBETCTBUUM C 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouonoruyeckas cuctema», «CuctemMa u MHOrooOpasue OpraHHuecKOro MUpPay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus ydebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00yYJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHI HCIONIb30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

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

OCBOEHHE OOYYalOIIMMHCA CHCTEMbl 3HAHUW O OHOJOTHYECKHX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTO00OpPa3UU M OCOOCHHOCTSIX HBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allNH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOYYarOMIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIOCOOHOCTEHN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUH;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh U OLEHHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBAHWU 3HAHHWH W OMBITA, MMOJTYYCHHBIX MTPU U3YUCHUU OMOJIOTUH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM KHUBOW TPHPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

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



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCJICICTBHI CBOCH JICATEIILHOCTH IO OTHOIICHUIO K OKPYKAIOIICH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpenHero obmiero oopasoBanus «buonorusy, usydaemasi Ha 6a30BOM ypOBHE,
SIBIISICTCSL  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlnst uzydenust 6uonornu Ha 0a30BOM ypPOBHE CpeHEro o0Imero oOpa3oBaHHs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henemio), B 11 kitacce — 34 vaca (1 gac B Hezeio).

COILEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. buoJsiornsi kak Hayka (2 yaca)

buonorus xak Hayka. CBsi3b OHMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKOM U mpaBoMm. Ponb Ouomoruu B
(OopMHUPOBAHNUY COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucremMa OMOJI0rH4ecKUX HayK.

MeTo1p1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCaHUE, U3MEPEHHE,
KJ1accu(pUKalus, MOJICITUPOBAHKE, CTATUCTUYECKAsI 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBIY.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pa3iIMYHBIX METOJOB IpPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucteMbl U ux opranusamnus (1 gac)

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CgoiicTBa OuocucTeM H HUX pa3HOOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMoChepHBI.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «YPOBHH OpraHU3AIMH KUBOUH
MPUPOBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHnuyecKuii cOCTaB U CTPOEHHE KJIETKH (8 4acoB)

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yeckue BJIEMEHTBHI: MAaKpOJ3JIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMHM BOJIBI M MHUHEpaIbHBIX BellecTB B KieTke. [logaep:kaHne OCMOTHMYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6eIKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — Ouosiornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuusi  QepMEHTOB  OT
HEOPraHWYECKHUX KaTallnu3aTOpOB.



YrneBonabl: MOHOCaxapubl (TJIFOKO3a, puO03a 1 Ie30KCHpuO03a), Aucaxapuiasl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJultoio3a). buonormueckue ¢(yHKIUU
YIJIEBOJIOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu naunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB U JIMIHUIOB Kak
MCTOYHUKOB DHEPIUH.

Hyxnennossie kucnorsl: IHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkoum JJHK. Crpoenune m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[Muronorus — Hayka o kiuerke. Kilerounass teopus — IpUMeEp B3aUMOJCHCTBHS UACU U
(axTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas »xuBas cucrema. OOLye MpU3HAKM KJIETOK: 3aMKHYyTas Hapy»KHast
MeMOpana, mosiekyibl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oenka.

Tumbl KIETOK: JYyKapHOTHUYECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
npokapuoTuyeckoil kinetku. Knerounas crenka 6akrepuil. CTpoeHre 3yKapuOTHUECKON KIIETKU.
OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, Y)KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuw. LluTormazmMa u €€ OpraHOWIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ["onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPHUH, IIacTUiabl. IIpomcxoxneHne MUTOXOHAPHUN M IIACTHI.
Bunp! nnactun. HememOpaHHbIe OpraHOM bl KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTP, HIEHTPHOJIH,
peCHUYKH, KryTUKU. DyHKIIMK OpraHoUA0B KIIETKU. BKitoueHus.

SAnpo — peryasaTopHbIi HeHTp KieTku. CTpoeHue sapa: saepHas 000s0uKa, Kapuoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKMX JJIEMEHTOB B HEXHBOW IPHUPOAEY,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas TabauIa XUMHUYECKHX 3JIEMEHTOB», «CTpoeHune
MOJIEKYJIBbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyisl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3ykapHuOTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTku», «CTpOeHHE pacTUTENIbHON KiIeTku», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUumuasn.

OO6opynoBaHue: CBETOBOM MHKpPOCKON, OOOpYAOBaHUE MAJsi NMPOBEACHMS HAOIIOJICHUM,
U3MEpPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHBIX, )KMUBOTHBIX M OaKTEpUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTalUTUYECKOH aKTUBHOCTH ()epMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopnast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneaTeJbHOCTb KJeTKHU (6 yacoB)



OOMeH BemiecTB, WIM MeTaboau3M. AccuMmmianus (TUTACTHYECKUN  OOMEH) |
JUCCUMUIIALINSA (HEPreTUYecKii 0OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Poib
3aKOHOB COXPAaHEHUS BEIIECTB U SHEPTUU B TOHUMAaHUH METa0O0Iu3Ma.

Tunber oOMena BemiecTB: aBTOTpOodHBIN U rereporpodHsbid. Pons pepmeHToB B 00MeHE
BEIIIECTB M MIPEBPAILCHUH YHEPTHH B KIICTKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmmm (oTocuHTE3A.
DddextuBHOCTh hoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A JIJIs )KU3HU Ha 3emiie. BriusHue ycnoBuii
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHN.

XemocuHTe3. XEeMOCHHTE3UPYIONIHe OakTepuu. 3HAUYCHHE XEMOCHHTE3a IS JKU3HU Ha
3emie.

Onepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJIMPOBAaHHUE SHEPTUU B KJIETKE. JTalbl dJHepreTruueckoro ooMena. ['nmukoims. bpoxenne u
ero Buabl. KuCIOpomHOE OKHCICHHE, WIM KIECTOYHOe jAbixaHue. OKHUCIUTEIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuiun wmartpuunoro cunte3a. ['enernueckas wunpopmanusa u JHK. Peanuzamus
TCHETUYECKON MH(pOpMaIMKU B KIETKe. ['@HEeTHUeCKUil KOJ M ero CBOWCTBa. TpaHCKpHIIIUs —
matpuunbiid cuate3 PHK. Tpancisauus — 6unocunTtes Oenka. Dtambl TpaHcsiiuud. KonupoBaHue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Hexnerounsie ¢opmbl xu3HM — Bupychl. Mcropusi otkpeiTust BupycoB (. W.
WBaHoBckuii). OCOOCHHOCTH CTPOCHUS U KH3HCHHOTO IHKJIAa BUPYCcOB. bakrepuodaru. boneznu
pacTeHHii, )KHBOTHBIX U YEJIOBEKa, BhI3bIBACMbIC BUpycaMH. Bupyc nMMyHOAeuIInTa YeaoBeKa

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00ICBaAHHIA.
JdeMoHcTpanum:

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

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHAPHUIY,
«QHepretnueckuit oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
dbyHKIMOHUpOoBaHue TeHa», «CuHre3 Oenka», «l'eHermueckuid  konm», «Bupychi»,
«bakrepnodarn», «CtpoeHne u xku3HeHHbld 1Mk Bupyca CIIHM/la, OGakrtepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenune IHK u tpanckpunimsy», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojens cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe H MHANBHIYAJIbHOE PAa3BUTHE OPraHu3MoB (5 4yac)

Knetounelii 1uKkia, WiM KU3HEHHBIM WK kieTku. MuHtepdaza m mwmros. Ilponeccst,
nporekaromue B uHTepdasze. Permmmkanus — peakuuss marpuuHoro cunrteza JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonorndeckre OCHOBBI Pa3MHOXKEHHUS U MHIWBHUIYaTbHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. [Iponeccel, mpoucxondiue Ha pasHbIX
CTaJusIX MUTO3a. BHOJIOrHYECKU CMBICT MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHuM3MoOB: Oecrosioe U mosioBoe. Buapl  6Gecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BET€TATUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KJIOHUPOBAaHHWE OPraHU3MOB, €r0 3HAUYECHUE IS
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOrO.



Meiio3. Craguu meito3a. Ilpoueccsl, npoucxonsume Ha craausx menosa. [loBenenne
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIci ¥ 3HaYEHUE Mei03a.

["amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Y >KMBOTHBIX. Ilosi0BBIE Kenme3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUWE U Pa3BUTHE MOJOBBIX KIETOK — ramer (CHepMaTo30H,
AilleK/IeTKa) — crepMaToreHe3 U oBoreHe3. (OcCOOEHHOCTHM CTpOEHHUS SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNupuBuayansHoe pa3BUTHE (OHTOTEeHE3). DOMOpPHOHANBHOE pa3BUTHE (IMOpHOTreHe3). DTambl
SMOPHUOHAIIBHOTO Pa3BUTHSI Y IO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TacTPyIALUs,

opranorene3. lloctamOpuonanpHOe pa3zBuTHE. THUIBI MOCTIMOPHOHAIBHOIO PAa3BUTHSL:
npsMoe, HenpsiMoe (JIMYMHOYHOE). BimsHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zBute pacteHuil. OHTOreHe3 HBETKOBOIO PAaCTEHHUs: CTPOCHHE CEMEHHU, CTaANU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubt u cxembl: «@OpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE pACTeHHI», «JleneHue KieTku
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBINA UK,
«Penmmukanus THK», «Muto3y», «Meios», «lIpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YesloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, MUKporpenaparbl «CrepMaTo30HIbl MIIEKOMUTAIOLIET 0,
«Siueknerka muekonutarouero», «KapuokuHe3 B KIETKax KOpelIKa JyKa», MarHUTHas
MoJenb-ammInKanus «/lenenue knerkny, moaens JJHK, Mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopnas pabota Ne 3. «Habmronenue MuTo3a B KJIeTKaX KOHYMKA KOpEIKa JIyKa Ha
TOTOBBIX MUKPOIpENnapaTax.

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MoOB (9 4yacoB)

[Ipenmer n 3agaunm reHetuku. Mcropust pasBuTus reHeTukd. Ponb muTonoruu u
HMOpHOJIOTHN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTo/bl TEeHETUKH (TUOPUIIOIOTUYECKUHM, LUTOT€HEeTHYECKUM, MOJIEKYIIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUYECKUE MTOHATHS. | eHeTn4YecKash CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIeHHble [. MeHngenem.
MonorubpuaHoe CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasumno
JOMMHHUPOBaHMsI. 3aKOH pAacIIEIUIeHHs mnpu3HakoB. [mmore3a uyucrtoTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBAaHUS  MPU3HAKOB.
[{uToreHeTHueckne OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUSA. AHAJIN3UPYIOLIEe CKpellMBaHUE.
Hcnonb30BaHue aHAMU3UPYIOLIETO CKPEIIUBAHMS [T OTIPE/IeICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBanue mnpusHakoB. PaGora T. Moprana mno cLelIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cluemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKkrue KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEIEHUE 10Ja. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.



W3MeHunBOCTh. BBl N3MEHUMBOCTHU: HEHACIICACTBEHHAs M HACIEACTBEHHAsA. Ponb cpenpl
B HEHACJICJICTBEHHOW HW3MEHUMBOCTU. XapaKTEPHCTUKAa MOAM(PUKALMOHHONW WM3MEHYHBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpusas. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuy. CBoicTBa MOAU(PUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, niaM reHOTUIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAST N3MEHUUBOCTb.
Meiio3 © 1onOBOM mpoLecC — OCHOBA KOMOMHATMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeH4nBOCTh. Kiaccugukanuss MyTanmii: TeHHbIE, XpPOMOCOMHBIC, T€éHOMHble. YacToTra M
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PSIIOB B HACIIEICTBEHHOMN
n3menurBocty H. M. BaBunosa.

BuesinepHast Haca€1CTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA:
reHEaNOrnYecKui, OJIM3HELOBBIH, LMTOr€HETUYECKUH, OMOXMMUYECKHH, MOJIEKYJSPHO-
reHeTuueckuii. COBpEMEHHOE OIPENEICHUE TE€HOTHIIA: IIOJHOT€HOMHOE CEKBCHMPOBAHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [I1[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHUs
YelnoBeKa: TeHHble Ooyie3HW, OONE3HM C  HACIEIACTBEHHOW IMPEpacroiOkEHHOCTHIO,
XpoMocoMHble Oosie3Hu. Comaruyeckue U TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 310POBOTO 00pa3a *KU3HHU, JUATHOCTUKHU, NPO(YUIAKTUKY U JICUCHHUS] T€HETUYECKUX
Oone3Hel. MeauKO-reHeTUUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHUKU B
IPEIOTBPALICHUH U JICUEHUU T€HETUUECKUX 3a00JIeBaHUM YEI0OBEKa.

JdeMoHcTpanum:

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

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOrCHETHYECKasi OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro LUTOICHETHYECKash OCHOBa», «3aKOH YHUCTOTBI TaMeTy,
«urnbpunHoe ckpemuBaHue», «LluTosornueckue OCHOBBI AUTHOPHUIIHOIO CKPELIMBAHUSY,
«Meito3», «B3auMoaeicTBrIe auIebHBIX TEHOBY, « eHeTnYecKne KapThbl paCTEHUM, KUBOTHBIX
U yelnoBekay, «l'eHeTuka mojay», «3aKOHOMEPHOCTH HACJENOBaHUS, CLEIUIEHHOIO C IOJIOMY,
«Kapuotunsl dYenoBeka M KHUBOTHBIX», «Buasl u3MeHunBoctH», «MoaudukanroHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-pakropa», «l'eHeTHka rpynn KpoBuy», «MyTalmoHHas
U3MEHYUBOCTbHY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHuEe», «JuruOpugHoe ckpeunBaHuey», «llepekpéct XpomMocoMm», MHUKPOCKON H
MuUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIbEB U OKPACKU Telna), repoapuit
«I"opox moCceBHOW».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yyeHue pe3ysibTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEeLIMBaHUA y Jp030(HIIbI Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3yyeHne mMonuduKkanMOHHON U3MEHUYNBOCTH, TTIOCTPOSHUE
BAPHALIMOHHOTO PSiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHamM3 MyTauMid Yy Jpo30QHIbl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padota Ne 2. «CocraBieHue 1 aHaIu3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OcCHOBBI OMOTeXHO10TUH (3 yaca)

Cenexuus Kak HayKa U Ipolecc. 3apoKICHUE CeNeKIUU U foMecTukanus. Yuyenue H. U.
BaBunoBa 0 meHTpax NPOUCXOXKJIEHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHud. LleHTphl
MIPOUCXOXKACHUS JOMAIITHUX KUBOTHBIX. COpT, MOpoJa, ITaMM.



CoBpeMeHHbIE METOBI CENEKIMU. MacCOoBbI U MHAWBUAYAIbHBI OTOOPHI B CENEKIIMH
pacTeHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIIUBaHUE — MHOPHUIMHT.
Uucras nuaus. CkpenyBaHWe YWCTBIX JHHHMA. [erepo3wc, wiM THOpUAHAS —CHIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéuHas ruOpuauzanmuss M e€ yCrexwu.
HcKyccTBEHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTMIKEHHs CEJeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib NPOU3BOJACTBA. [eHHAs HHXKEHEepUs. Tamnbl CO3JaHUA
pekomOunantHor JIHK wu Tpancrennsix opranu3moB. Kiterounas wumxenepus. Kiierounsie
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OJKOJIOTHYECKHE M JTHUeCKHe mpodiembl. MO —
TeHETHYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MEI.

JleMoHCTpamuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmuiel U cxembl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTOOOPa3us KYyIbTYpPHBIX
pacrenuii», «llopoasl 1oOManTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuil», «OTaanéHHas
rubpunnzanus», «Paborel akamemmka M. @. HBaHoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJISKU IUIOAOB W KOPHEIUIOAOB AUKUX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IIICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METOJIbI U JIOCTHMIKEHHUS CEJICKIIMUM PACTeHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENIHLHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KJIIACC

Tema 1. IBosronuonHasi 6uosorus (9 yacos)

[IpennochbuIku BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. DBOJIOLMOHHAS TEOpHUS U €€
MecTO B OMOJI0ruU. BiusiHue 3BONIOLIMOHHOM TeOpHH Ha pa3BUTHE OMOJIOTHU U IPYTUX HAYK.

CBuzerenscrBa dBoMONUHU. [laneoHTONIOrMYECKHE: TIOCIENOBATENBHOCTh IMOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOIHMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnume GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJICTBA M pa3iMyusi 3MOPHOHOB pPa3HbIX BHJIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJOTUYHBIE, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHHUS JAapBHHH3MA.
JIBIOKyle Cuibl  ABOJIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeséHHas HW3MEHYMBOCTh, OOopb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Botonnu (CTI) u e€ 0oCHOBHBIE TTOJIOKEHUSI.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxymie cuibl (pakTopbl) 3BOJIOLUUU BHJIOB B Mpupoje. MyTanMoHHbIN mpolecc u
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomymsiivoHHbBIE BOJMHBI U Apedd reHoB. M3onmauus u
MUTpaus.



EcrecTBennbiii oTOOp — Hamparisiomuid (aktop s3Bosonuu. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK pPe3yabTaT dBOMIONHH. [IpruMepsl mpucocoOneHni
y opranuzmoB. ApoMoph03bl U UIN0-aJaNTaLNH.

Bun u BumooOpasoBanue. Kputepuu Buma. OcHOBHble (OpMbI BUA00Opa30BaHUS:
reorpagpuuecKkoe, IKOJIOTHIECKOE.

Makposomrorusi. @opMbl 3BOTIONUU: (UICTUYECKAs, NTUBEPTCHTHAs, KOHBEPreHTHas,
napasuienpHas. HeoOpaTuMOCTh 3BOMIOIHH.

[IpoucxoxxaeHne  OT  HeCHEUMAIM3MPOBAHHBIX  HpeakoB.  IIporpeccupyromas
cnenuanusanus. AganTuBHas pajananus.
JleMoHCTpanum:

[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, O.
I'exxens, @. Mroiep, A. H. CeBepiios.

Tabmuner u  cxeMmbl: «Pa3BuTHE OpraHMYeckoro Mupa Ha 3emiey», «3apoJIbIin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@DopMbl OOprOBI 32 CYyIIECTBOBAHHEY,
«EcrecTBeHHblli  0TOOp», «MHOroo0Opasue COpTOB pacTeHuit», «MHorooOpasue mOpoJI
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «JIBwkymue cuisl 3Bomonun», «Kapra-cxema
mapupyra nyremectsus Y. Jlapsuna», «boprba 3a cymectBoBanue», «lIpucnocobieHHOCT
opranu3MoBy, «I'eorpaduueckoe BunooOpa3zoBaHuey, « IKOJIOTHIECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP TIIOA0B U
ceMsiH, Kosutekius «[IpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUH Y )KUBOTHBIX», MOJielb «OCHOBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, Komiekuus «QDPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmunkanusa «llepekpéct xpoMocom», BiIaXHbIE Mpenaparsbl
«Pa3Butne Hacexkomoro», «Pa3BuTme mArymku», Mukpompenapar «Jpozoduna» (HOpMa,
MyTaruu GOpMbI KPBUIHEB U OKPACKH TEJA).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHnas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaGopaTopnast pabGora Ne 2. «OmnmcaHue TPHUCTOCOOJCHHOCTH OpraHu3dMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3nukHoBeHHe ¥ pa3BuTHe xku3HU Ha 3emuie (10 yacos)

JloHayuyHble MpEeACTABICHUS O 3apOXKACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYecKas JBOJIOINUS. AOHOTEHHBIN CHHTE3
OpPraHWYEeCKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON 3BoMIOIMKM. HauanpHble Tanmel Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOJIOIMA. POPMUPOBAHNE OCHOBHBIX IPYII KUBBIX OPTraHU3MOB.

Pasutne xu3Hm Ha 3emse 1o 3paM UM nepuonaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpbl. llameo3oiickas spa u e€ mepuoabl: KeMOpPUICKHHA, OpIOBUKCKHUH,
CUJIypUNCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3o301ickas 5pa 1 €€ Mepruoibl: TPHACOBBIN, FOPCKHI, METOBOM.

Kaiino3zolickas 3pa 1 €€ nmepro/ibl: MaJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiIuMaTa M TeOJIOTMYECKHX IMpoieccoB. OCHOBHBIE ATallbl 3BOJIIOIUU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losiBieHume,
paciBeT ¥ BBIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BOOLUU. OCHOBHBIE CHCTEMATHYECKHE
TPYIIIIbI OPTraHU3MOB.

OBonironusl 4elnoBeka. AHTpONOJOrus Kak Hayka. Pa3BuTue npeacTaBlIeHHH O
MIPOUCXO0KICHUH YesloBeKa. MeTo1bl n3ydeHus: antponorene3a. CxoACTBa U pa3inyus 4YelIOBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

HBwxynme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencrBeHHass W3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHUH TPy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOIIMM YEJIOBEKA: aBCTPAJIONMUTEKH, UEIOBEK yMEIbIH,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCkui, YenoBek pasymHbld. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAHHUS, 00JacTh pacmpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BPOINEONAHAs (eBpasuiickas), HErpo-
aBcTpasioujiHas  (dKBaTopualibHas), MOHTOJOUJHAsA  (a3uaTCKO-aMepuKaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH MPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmumer u cxembl: «Bo3aukHoOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OPraHu4YecKoro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOEHUS
YyeJloBeKa U 4eIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa NAJIEOHTOJOTMYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeuecKne pachi.

Ob6opynoBanue: wmynsiku  «lIpoucxoxaeHue denoBeka» (OIOCThI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HEaHAEepPTalblla, KPOMAaHbOHIIA), CIENKHA WIN M300pakeHHs KaMEHHBIX OpyIuil
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJiornueckas Tabiauia,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHHII.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[Mpaktuueckas padora Ne 1. «/3ydeHue uckomaeMbIX OCTaTKOB PACTEHHI M KUBOTHBIX B
KOJUIEKLIASX .

DKCKypcusi «IBOJIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WIIH
KpaeBequecKuil My3ei).

Tema 3. Opranu3msl 4 OKpy:Kawas cpeaa (5 yacon)

Okojyorusi Kak Hayka. 3ajgadyd M pa3fenbl ASKOJOTMH. MeToAbl 3KOJOTHYEeCKHX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS ~ OpPraHW3MOB:  BOJHAs,  HAa3eMHO-BO3JYIIHas,  I[OYBEHHAs,
BHYTpUOpPraHU3MEHHasl.

Oxonorunueckue (akropel. Kimaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIIOTeHHbIE. JleCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (akTOpBl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucniocoOneHust OpraHu3MoB K AecTBHIO a0noTHYeCKUX GakTopoB. brojgornueckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HAXJIEOHUYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OUOTHYECKUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.



OKOJIOTUYECKHE XapaKTepUCTUKU MNomyisiuu. OCHOBHBIE TMOKa3aTeldd MOMYJSLIUU:
YHUCICHHOCTh, IUIOTHOCTb, POXJAa€MOCTh, CMEPTHOCTb, MPHPOCT, MHUTrpauus. JluHamuka
YHUCICHHOCTH TOMYJISIIAU U €€ PETYIISIIHAL.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. 'ekkens.

Tabmuuet u cxemsl: kapta «I[Ipupoaasie 30Hb1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusmy, «llomymsauuuy, «3aKOHOMEPHOCTH pOCTAa YHWCIEHHOCTH IOMYJISILHH
uHpy3opun-Tydenbkny», «llumessie nemm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUN U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHnas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktrueckas padota Ne 2. «IToacuéT MIOTHOCTH MONYJISIMA PA3HBIX BUOB PACTCHUI.

Tema 4. CoobOmecTBa U 3K0JI0ornyeckue cucrembl (10 yacon)

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuomeHo3a:  BHJOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiienas). Bunbi-nomunantel. CBs3u B OMOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonstre 00 3KkocucTeMe U OUOTeOlEHO3E.
OyHKIMOHANBHbIE KOMIIOHEHTHl AIKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (MMILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE IIOKa3aTeld HSKOCHUCTEMBI: Ouomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
HKOCHUCTEM: YCTOMYUBOCTh, CAMOpETYJIsIus, pazsuTue. CyKieccusl.

[TpuponHbie 3KOCHUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCUCTEMAa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOTO Jieca.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IPOI'PAMMBI IO BUOJIOI'MHU
HA BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUS

Cornmacho ®I'OC COO, ycranaBnuBalTcid TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00y4aroImyMUCs MPOrpaMM CpeHEro oouiero o0pa3oBaHus: JUYHOCTHBIM, METANIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHI

B cTpyKType JNHWYHOCTHBIX pE3yNIbTATOB OCBOCHHS TNpeaMera «bBHOJOTHs» BBIACICHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHHE OOy4YalOIIMMUCS  POCCUHCKOW  IpakJaHCKOH
UJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATENBHOCTH M CaMOOINpPEAEICHHUIO,
HAJIMYMEe MOTHBAlMM K OOyYeHUIO OWOJIOTWH, IIeJICHANpaBIEHHOE pPa3BUTHE BHYTPEHHHX
yOeXKIIeHUI JIMYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJULUN Pa3BUTHS
OMOJIOTHYECKOr0 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B
CBOEH  JEeATEIbHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMM, TPHUCYIIUMH  CHCTEME
OMOJOTHYECKOr0 00pa30BaHWs, HaJM4Me OSKOJIOIMYECKOro IPaBOCO3HAHHUA, CIIOCOOHOCTH
CTaBHTBH IIEJTH M CTPOUTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE DPE3yNbTaThl OCBOCHMS INpeaMeTa «bHomorus» IoCcTUraloTCs B €IUHCTBE
y4eOHOIl W BOCHUTATENbHOM JEsITeIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHHCKHMU
COLMOKYJTBTYPHBIMH, UCTOPUIECKIMHU U JTyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMH, TPUHSATHIMU B
o0ImIecTBe TpaBWIaMH W HOPMAaMH TOBEICHHS M CIOCOOCTBYIOT IMPOIECCaM CaMOIO3HAHMS,
CaMOBOCITIUTaHMsI M CaMOPA3BUTHS, PA3BUTUSl BHYTPEHHEH MO3MLMHU JUYHOCTH, MAaTPUOTHU3MA,
YBKEHHs K 3aKOHY M IPABONOPSIKY, YEIOBEKY TPy/Aa M CTaplieMy IOKOJEHHUIO, B3aUMHOI'O



YBaXEHUs, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIeQUI0O U  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont @enepannu, NpUpoae U OKPYKArOLIEH cpelie.

JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHS YIeOHOTO npeaMera «Bbromorus» MOKHBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpUEHTAlWd, TMO3UTUBHBIX BHYTPEHHHUX
yOeXICHHUI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IEHHOCTSIM  POCCHICKOTO  OOIIeCTBa,
pacHIMpeHHe >KU3HEHHOTO OMNbITa U OMbITa JAESITEIBHOCTA B MPOIECCE peaiu3alid OCHOBHBIX
HAIpPAaBJIEHUN BOCIIUTATEIBHOMN IE€ATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpakaIaHCKOro BOCIIHTAHUS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMK  OOYdYalOUIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOr0 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBak€HHWE 3aKOHA U
IIPABOIOPAJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JIEATEIBHOCTHU MPHU CO3/IaHUU YICOHBIX MPOCKTOB,
pelIeHnH y4eOHBIX U MO3HABATEIIBHBIX 33124, BRITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMECHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3MIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHUE YYUTHIBAaTb B  CBOMX  JIEUCTBUSIX HEOOXOJWMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOEKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMUA U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHEHHUS Y4eOHBIX,
MO3HABATENIBHBIX W HCCIIEIOBATEIbCKUX 3a]1a4, YBAXUTEIHHOTO OTHOIICHHS K MHEHUIO
OIIIOHEHTOB IPH 00CYX/IEHUH CIIOPHBIX BOIPOCOB OMOJIOTUUYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IPAKIAHCKON UJIEHTUYHOCTH, MMATPUOTHU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] PonmMHON, ropaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 M MaMSATHUKAM MPUPOIBI,
JIoCTIKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJIICGHHE W pPa3BUTHE
OHMOJOTUY, TOHUMAaHH 3HaU€HUsI OMOJIOTHH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YETIOBEKA U
COBPEMEHHOI'0 00IIeCTBa;

uzeiHas yoexx1€HHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEJICHUS;

CITOCOOHOCTH OIIEHHUBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMUTENSM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEH CEMEHHOU KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:



ACTETHUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHUE SMOLUHUOHAIBHOTO BO3JICMCTBHS )KUBOM MPUPOJBI U €€ LIECHHOCTH;

FOTOBHOCTh K CAaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KaueCTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocnutaHus, (OPMHPOBAHMS  KYJBTYPbl 310pPOBbS W
IMOLMOHAJIBLHOIO 0JIArONnoJIyYusi:

MOHMMAaHUE U peaju3alus 3J0pOoBOro U 6e30MmacHoro oopasa *U3HU (340pOBOE MUTAHUE,
coOI0ZieHre TUTUEHUYECKUX IMPaBUJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,
perynsipHas (u3nueckas aKTUBHOCTH), OEpEXKHOro, OTBETCTBEHHOTO W KOMIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PH3UUYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBWJI HWHAMBUIYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HAHHME MOCJEICTBUA W HENPUSATHS BPEAHBIX NPUBBIYCK (YMOTPEOICHUS aKOToJIs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYI0T00uE;

FOTOBHOCTb K aKTMBHOM JESITEIbHOCTH TEXHOJIOIMUECKON U COL[MAJIbHOIN HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATh U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
JIEATEIbHOCTb;

UHTEpEC K pa3nuyHbiM chepam mpodeccHoHANbHON AeITeIbHOCTH, YMEHHE COBEpPILIATh
OCO3HAHHBII BEIOOp OyaymIei mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

FOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BAaHUIO Ha MPOTSKEHUH BCel
JKU3HHU;

7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUA:

HKOJIOTMYECKHU 1[€JIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMIe,
OCHOBE €€ CyIIIECTBOBAaHUS;

MOBBIIIEHUE YPOBHS SKOJOIMYECKON KYJIbTYphl: HNPUOOpPETEHUE OIbITa IMJIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOILEN CPEIBI;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CIIOCOOHOCTh UCHOJb30BaTh MpUOOpETaeMble MPU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
OpU pEIIeHUuH MpoOJieM, CBS3aHHBIX C pallMOHAJIBHBIM IMPHPOJIONONb30BaHHEM (cOOI0AeHNE
IIPaBWJI TIOBEJEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAHEHHWE PAaBHOBECHS B JKOCUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOCheEpDI);

aKTUBHOE HENpUsTHE JEHCTBUM, MPUHOCSIIMX Bpea OKpY’Karolledl MpUpOAHON cpene,
yYMEHHUE MPOTHO3UPOBATH HEOJIArONpHUATHBIE KOJIOTHYECKUE MOCIEACTBHS MPEANPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOIO HKOJOTUYECKOTO MBIIIIEHUS, SKOJOTHYECKOM KYyJbTYphl, OIMbITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM IpPAaKTHUKE, IOTOBHOCTM K YYacTHIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHS HAyKl M OOLIECTBEHHOW TPAKTUKM, OCHOBAaHHOIO Ha JUANore KyJabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;



COBEPILECHCTBOBAHUE A3BIKOBOW U UNTATEIBCKON KYJIBTYPbl KaK CPEJCTBA B3aUMOAEHCTBUS
MEXY JIIOJIbMU M TTO3HAHUS MUPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HAyKH, OCO3HaHHMA €€ poyid B (OPMHPOBAHUU
PaLMOHATIBHOI'O HayYHOI'O MBIIUICHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKaIoLIeM
MHUpE KaK O €IUHCTBE INPUPOAbI, YelIOBeKa U OOIIecTBa, B IIO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OHMOJIOTUHU JUII COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHUs
HOBOI'O YPOBHS pa3BUTHUs MEIMLIMHBI, CO3JaHME NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIXOJA U3 IN100aIbHBIX
HKOJIOTHYECKUX MpoOsIeM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAITMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOAHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUU OMOJIOTMYECKUX 3HAHUN B LIENAX IOBBIMICHUS OOLIEH
KYJIBbTYpbl, €CTECTBEHHO-HAy4HOH TIpPaMOTHOCTH, KaK COCTaBHOM 4acTH (yHKIHOHAIbHON
IPaMOTHOCTH 00y4Jaroumxcs, opMUpyeMoil Py U3y4SHUH OHOJIOTUY;

NOHMMaHHWE CYIIHOCTH METOOB MO3HAHHUS, HCIIOJIB3YEeMbIX B E€CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCMOJb30BaTh IOJydaeMble 3HAHMUS JJI aHalIW3a M OOBACHEHMs SBJICHUHN
OKPY’KAaIOIIEro MUpa M HPOMCXOJAIIMX B HEM HU3MEHEHUH, yMEHHe JelaTb OOOCHOBAaHHbIE
3aKJIIOYCHHS Ha OCHOBE HAy4YHBIX (DAaKTOB W HMMEIOUIMXCS JAHHBIX C MENbI0 TOJTYYCHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISl peIleHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHME IICHHOCTU HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYHIECTBISTH MPOCKTHYIO U
UCCIIEIOBATEIBCKYIO S TEIbHOCTh HHANBHIYATBHO H B TPYIIIIE;

TFOTOBHOCTb M CHOCOOHOCTh K HENpPEphIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHMHM IO OHMOJOTMUM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTSMU.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3kocucTeMsbl. buonornueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB U CTpyKTypa Ouocqepsl.
Xusoe BemectBo u ero QyHkuuu. OcoGeHHOCTH OHocdepbl Kak II00aJbHONW 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopotbl BemecTB M OHWOTEOXMMHYECKHE ILHKIBI JJIEMEHTOB (yriiepoaa, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHHs B ouocdepe. [1odansHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocymiecTBoBaHNE IPUPOBI U YenoBedecTBa. CoxpaHeHHnE OMOPa3HOOOpa3Hs Kak OCHOBA
ycroitunBocTu Onochepsl. OcHOBa PalMOHATIHLHOTO YIPABICHHUS MPUPOJHBIMHU PECYpCaMu B UX
ucnosb3oBaHue. JloCTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

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

Tabmuue!l u cxemsl: «[lumessie nenuy», «brUoIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuTaHusy, «OKoJOrHMUecKas mupamuga», «buochepa u yenoBeK»,
«DKOCUCTEMa IIUPOKOJIUCTBEHHOTO Jiecay, «DKOCHCTeMa XBOMHOro jeca», «buoueHos
BosoEMay, «ArporeHo3», «lIpuMepHbIE aHTPOTIOTCHHBIE BO3ACHCTBUS Ha TIPUPOAYY,



«BaxkHelmme HMCTOYHMKU 3arpsi3HEHUS BO3JlyXa M TPYHTOBBIX Bona», «llouBa — BaxkHeiimas
cocrasisronias ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsiit 3G ey, «DakTopbl
PaIMOaKTUBHOTO 3arps3HeHus: onocdeprn», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
)KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopor yriaepomga B Ouochepey,
«KpyroBopot a3ora B mpupoie».

O6opynoBaHue: MO/IEIb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PacturenpHble  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapuu ¥ KOJUICKIIMM pPACTEHUHW U SKUBOTHBIX,
MpUHAJISKAIINE K Pa3HBIM SKOJIOTMYECKUM rpymnnam ogHoro Buaa, Kpacnas kuura Poccuiickoit
Deneparun, N300pakeHNsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysibTaTbl OCBOEHHUS yuyeOHOro mnpeamera «buosorusy BKIIOUAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHSI OOYYArOMIUXCS  MEKIUCIUTUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(uKy METOAOB MMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, IpPOIeCcC, CHCTeMa, HAayuyHbId (DaKkT, NPUHIUI, TUNOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCIeloBaHue, HaOII0eHUe, U3MEpEHHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeHCTBUS (I103HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00€CIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IPOrpPaMMbl CPEIHEro oouiero odpa3oBaHuUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH JeHCTBUIMHU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POpMYJIMpPOBaTh U aKTyaJU3UpoOBaTh NpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOIMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauy, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOIMYECKHUX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE PU3HAKH, YCTAHABIMBATh CBSA3H C APYTUMHU NOHATHSIMH);

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTUBHBIC, JEAyKTHBHBIE, I10 AHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJIHTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;



KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSX pPEaJbHOr0, BHUPTYaIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHus: nmpoodsieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3jMuYHble BUABI JCSITENBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAllNY, MPEoOpPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIIICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpOBATh 3ajady, BBIJBUTATh
rUnore’y e€ pelieHusl, HaxOIUTh apryMEHTHhI [JIs JO0Ka3aTelbCTBA CBOHMX YTBEPXKACHUIA,
3aJ]aBaTh MapaMeTpPhbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUICHHs 3aJauyd pe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

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

yMETh TIEPEHOCUTh 3HAHMWS B  TIO3HABATENBHYI0 M  IPAKTHYECKyl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HWJEH, MpEUIaraTh OPUTHHAIBHBIC TOJXOAbI W PEIICHHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSIX U CIIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
NpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NPH IOMCKE U O0TOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

nproOpeTaTh ONBIT WCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHA,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3JIUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (OpMYy NpEeACTaBICHUS OHOIOTHYECKON
uH(popmanuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIh30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpENCTBA TpH padboTe C OHUOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKue 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIa/IeTh HABbIKAMHU pACMO3HAaBaHUS U 3alIMTHl HHpOpMAIMH, HHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHHUKATHBHBIMH A€l CTBUSIMH:

1) obOenne:



OCYILECTBIIATh KOMMYHHMKAIIUK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUS IMIpe/ylaraéMoi 3a/Jadyd, YYUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JJUAJIOra WIHM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHbIE CpEJICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOILEHUS M B3aMMOJEHCTBMSI, MOHMMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eSITeIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
pemeHny O0MoIoruYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MTPUMEHEHHS TPYIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEMCTBUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4ieHa KOJUIEKTHBA,

NPUHUMATh IEJIM COBMECTHOW JEATENbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUHM, pacnpeAeisTh poJid € y4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

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

Ipelaratb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISAITh TMO3UTUBHOE CTPATETHYECKOE IIOBEIEHHWE B pPAa3IMYHbIX CHUTYalUsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiajieHHe YHUBEPCAIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

1) camoopranu3amms:

UCTIOJIF30BaTh OMOJIOTHYECKHE 3HAHUS [UIA BBIABICHHA NpOOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CHUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYIKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 310POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIISTh MO3HABATEIbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;

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

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO M TPOSIBIICHUIO IMIMPOKOM SPYIULIMH B Pa3HBIX 00JaCTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:



JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEISM;

BJIQJICTh HAaBBIKAMH TO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
U MBICIIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIb30BATh IPUEMBI pedIieKCuu
JUIs OLIEHKU CUTYalllH, BBIOOPA BEPHOT'O peILCHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAIMU3€E PE3Y/IbTaTOB ACATEIbHOCTH;

3) npunsiTHE ceOsl M APYTHX:

IpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTaTOB JEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIINOKH;

pa3BUBAaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4eJI0BEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynapTaThl ocBoeHus nporpammbel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, MHTEpIpETalMM W NpeoOpa3soBaHUIO 3HAHUM, BHJbI
JEeSITEAbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pPEAIbHBIX XU3HEHHBIX CHUTyallUsX, CBA3aHHbIX € Ouojorueil. B
IIporpaMMe NpeaMETHbIE PE3YIbTaThl PEACTABIEHBI 110 T01aM 00Y4YEHHUS.

[IpenmerHble pe3yabTaTbl OCBOEHHs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4YHOT'O MUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHus3M, Mera0oiu3M (OOMEH BEHIECTB M MPEBpallleHHe JSHEPruH), TOMeocTa3
(camoperynsuusi), YpOBHEBas OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoyKuus), HaCIeCTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMeHHue wu3jiaraTb OHOJOTMUYECKHE TEeOpuu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHas,
LEHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 LeHTpax MHOT00Opa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacteHuil H. U.
BaBuiosa), onpenensTh rpaHHIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMH Hay4YHOTO MO3HAHMS B OMOJOIMU: HaOJIOJEHHE M OIMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBENEHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyUYEHHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NpEeBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJyYEeHHbIE 3HaHUA NI OOBSCHEHUS OMOJOTMYECKUX IPOIECCOB U
SIBIICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 11€TIbI0 00ecTIedeHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUSI HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Uil pallOHAJILHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIsl TIpe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

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

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUHblE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBA
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE U YCTHBIE cOOOIIeHHs, 0000mas
Ouonornyeckyro MHGOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

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

c(OPMHUPOBAHHOCTh 3HAHHA O MECT€ M POJM OHOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pEeLICHHs )KU3HEHHBIX 3a]1ay;

YMEHHE PaCKPbIBATH CO/IEPKAHUE OMOJIOTHYECKUX TEPMUHOB U MOHSITHI: BUJI, TOMYJISILINS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLUH, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKue (aKTOpbl, HSKOCUCTEMa, MPOAYLCHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTAaHUs, SKOJOTrHYecKasi mupamMuaa, OuoreoneHos, ouocdepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHUH u mytell sBomonuu 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 W SIBICHUW, OpraHu3alus M TpPOBEJCHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEeAYEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJb30BAHHBIX HAyYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BbIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE IPU3HAKU CTPOCHUSI OMOJIOTHYECKUX O0OBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHusl, MPHUCIIOCOOIEHHOCTH OPraHU3MOB, JNEHCTBUS HKOJIOTMYECKUX (aKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJyYEeHHbIE 3HaHUS NI 00bSACHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEHUI B MOBCETHEBHOM KU3HHU C IENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAIOLIEH NPUPOIHONW cpele, MOHMMaHHE HEOOXOIUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMEHTapHbICe OMOJOTMYECKHE 3aJadyM, COCTABIATH CXEMBI IIEpeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MUTAHU);

YMEHHE BBIIOJHSThH J1a0OpAaTOPHBIE M NPAaKTUYeCKUue paboThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OPMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIJIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, OPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOLICHHUs, 00001mas
Ouonornyeckyro HMH(GOPMALMIO M3 HECKOJbKMX HMCTOYHHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
N Haumvenoan @ KoamuecTBo yacos
;') He pa3aesoB Kontpo IpakrTu dieKkTpoHHbIE (LM POBbLIE)
E U TEM Bcero JBbHbBIE yecKue 06pa30BaTeJ1beIe PeCypChl
NporpaMmmasl padoThbI padoTbI
Bbubaunoreka [JOK
https://m.edso0.ru/7f41c292P3I1I
https://resh.edu.ru/
Hudoypox https://infourok.ru/
buonorusa xak Mynetuypoxk https://multiurok.ru/
2 1 0.5 .
HayKa Hcnopran https://nsportal.ru /
bubnuoreka [TOK https://m.edsoo.ru/7f414452
Mynetrypok https://multiurok.ru/
OTKpBITHIN ypoK. | ceHTs0ps
https://urok.1sept.ru/
Bubnmoreka [JOK
https://m.edsoo.ru/7f41c292P311I
https://resh.edu.ru/
YKHBLIE Hudoypok https://infouqu.ru/
CHCTOMBL 1 11X 1 Mynbtuypok https://multiurok.ru/
Hcnopran https://nsportal.ru /
OpraHM3anna bubmmoreka IIOK https://m.edsoo.ru/7f414452
Mynetrypok https://multiurok.ru/
OTKpBITHIA ypok. 1 ceHTI0ps
https://urok.1sept.ru/
XHUMHUYECKUMN
cocra u 8 1 1 Bub6mnotexa IIOK https://m.edsoo.ru/7f41c292
CTpoecHUEe
KJIETKHU
bubanoreka [JOK
https://m.edsoo.ru/7f41c292P3I11I
https://resh.edu.ru/
KusnenesTen Hudoypox https://infouqu.ru/
LHOCTD 6 Mynetrypok https://multiurok.ru/
Hcnopran https://nsportal.ru /
KIICTKH bubimoreka IIOK https://m.edsoo.ru/7f414452
Mynetrypok https://multiurok.ru/
OTKpBITHIHN ypok. | ceHTSA0ps
https://urok.1sept.ru/
Bbubnaunoreka [JOK
PasmuozxkeHue https://m.edsoo0.ru/7f41c292PD111
2t https://resh.edu.ru/
WHAWBHUIYaIb 5 1 Uudoypoxk https://infourok.ru/

HOE pa3BHUTHE
OpPTraHU3MOB

Mynbraypoxk https://multiurok.ru/
Hcmopran https://nsportal.ru /
bubnuoreka ITOK https://m.edsoo.ru/7f414452



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

Mynetrypok https://multiurok.ru/
OTKpBITHIN ypOK. | ceHTAOps
https://urok.1sept.ru/

Bbubanoreka [JOK
https://m.edso0.ru/7f41c292PDIII
https://resh.edu.ru/

Hacnencreen Hnugoypox https://infourok.ru/
HOCTb U Mymbraypoxk https://multiurok.ru/
9 1.5 )
U3MEHYUBOCT Hcmopraun https://nsportal.ru /
b OPraHM3MOB bubnuoreka [JOK https://.m.edsoo.ru/7f414452
Mynbtuypok https://multiurok.ru/
OTKpBITHIH ypoK. 1 ceHTsOps
https://urok.1sept.ru/
Bubnuorexa I[IOK
https://m.edso00.ru/7f41c292PO11I
Ceneknus https://resh.edu.ru/
OpraHU3MOB. lI(I/IH(boypOK httﬁ;://i.;l/fou:(t)_k.ruii /
OCHOBEI 3 YIABTHYPOK .ps. multiurok.ru
Hcnopran https://nsportal.ru /
broTexHoIor BuGmmotexa LIOK https://m.edsoo.ru/7f414452
2044 Mynetrypok https://multiurok.ru/
OTKpBITHIA ypok. 1 ceHTI0ps
https://urok.1sept.ru/
OBUIEE
KOJIMYECTBO 34 4
YACOBIIO

[TPOT'PAMME



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

11 KJIACC

Ne
n/
n

HaumenoBan
He pa3jiesioB
H TeM
NporpamMmbl

DBOIIOLMOHHA
s1 Omostorus

KoanuyecTBo 4acoB

KonTpoanb
HbIe
padoThI

Bcero

IIpakTuye
cKHe
padoTshI

dieKkTpoHHbIe (LM (pPOBbLIE)
o0pa3oBaTejbHbIe pecypchl

bubnmoreka IJOK
https://m.edso00.ru/7f41cc74POI11I
https://resh.edu.ru/

Hudoypox https://infourok.ru/
MyneTrypok https://multiurok.ru/
Hcmopran https://nsportal.ru /
bub6nmoreka IJOK
https://m.edso0.ru/7f414452
MynsTrypok https://multiurok.ru/
OTKpBITHIN YpOK. | CEHTAOPsI
https://urok.1sept.ru/

Bo3ankaoBeH
W€ U pa3BUTHE
JKU3HH Ha
3emite

10 1

0.5

bubmuoreka LIOK
https://m.edsoo.ru/7f41cc74PO111
https://resh.edu.ru/

Hudoypoxk https://infourok.ru/
MynsTrypok https://multiurok.ru/
Hcnopran https://nsportal.ru /
bubnunoreka IJOK
https://m.edsoo0.ru/7f414452
MynsTrypok https://multiurok.ru/
OTKpBITHIN ypoK. 1 ceHTs0ps
https://urok.1sept.ru/

Opranusmel 1
OKpYy Karomast
cpena

bubmuorexa LIOK
https://m.edsoo.ru/7f41cc74PDII
https://resh.edu.ru/

Hudoypoxk https://infourok.ru/
MynsTrypok https://multiurok.ru/
Hcnopran https://nsportal.ru /
bubmoteka [IOK
https://m.edsoo.ru/7f414452
MyneTrypok https://multiurok.ru/
OTKpHBITHIN YpOK. 1 CEeHTAOPs
https://urok.1sept.ru/

CoobmecTBa
u
JKOJIOTHYECKH
€ CUCTCMBbI

10 1

bu6nmoreka IJOK
https://m.edsoo.ru/7f41cc74PBI1T
https://resh.edu.ru/

Hudoypoxk https://infourok.ru/
MyneTrypok https://multiurok.ru/
Hcmopran https://nsportal.ru /



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

bubmmoreka [IOK
https://m.edsoo.ru/7f414452
MyneTrypok https://multiurok.ru/
OTKpHBITHIN YpOK. | CEeHTAOPs
https://urok.1sept.ru/

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34

2.5




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJBHOIO
MMPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYHEHUKA

* buonorus / [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /ITox pex. [Taceunnka
B.B., AknnonepHoe o6mectBo «M3narenscTBo «IIpocBenienner

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pex.
[Taceunuka B.B., AkunonepHoe obuectso «M3narensctBo «lIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

[Tporpamma: [Iporpamma o Guosioruu Asst o01Ie00pa3oBaTENbHBIX KO
(coopauk buonorus. Paboune nporpammel. [Ipenmernas muHus y4eOHHKOB
«JInanst xxu3any». 10—11 kimaccel: yue6. mocodue a1 0011eo0pa3oBaTeIbHBIX.
opranuzaruii: 6a3oBsiii ypoeHs / B. B. [Taceunuk, I'. I'. llIsenos, T. M.
EdumoBa. — M. : [IpocBenienun

HNDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
PO https://resh.edu.ru/

Hudoypox https://infourok.ru/

MyneTrypok https://multiurok.ru/

Hcnopran https://nsportal.ru /

bub6muoreka LIOK https://m.edsoo.ru/7f414452
MynsTuypok https://multiurok.ru/

OTkpoITHIH YpoK. 1 cenTsOps https://urok.1sept.ru/
Pyry6 https://rutube.ru/feeds/education/
CoBpeMeHHbIH yunTenbckuii moptan https://easyen.ru/
Yuurens.com https://uchitelya.com/

SIKnace https://www.yaklass.ru/1. «Equnas komtekius [{udpoeix O6pa3zoBaTeabHBIX
Pecypcosy (http://school-collection.edu.ru/).
https://resh.edu.ru/subject/5/
http://ebio.ru/ - DnexTponHbIN yueOHHUK «BrOIOTHSY.
http://bio-ximik.narod.ru/bio/bio.htm - ctpoenne knerok
http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumus
http://evolution2.narod.ru/index.htm - sBosrorus
http://nrc.edu.ru/est/r4/ - Guomornyeckas KapTHHA MUPa
http://planete-zemlya.ru/ - Tlnanera 3emis
http://ecologysite.narod.ru/index.html - sxonorus
. http://bio-nica.narod.ru/index.html - 6uonunka






