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HHOACHUTEJIBHAA 3AIIMCKA

[Tpu pazpaboTke mporpaMMbl MO OMOJIOTHMM TEOPETUUECKYIO OCHOBY Ui OINpPEACICHHS
MoIXoM0B K (opMupoBaHUIO coiepxkaHus ydeOHoro mpenmera «buomorus» cocraBumim:
koHuenryanbHbeie nonoxeHuss GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIEJICH, COAEpKaHUS,
pe3ynbTaToB O0yueHHs M TpeOOBaHHWU K YPOBHIO NMOATOTOBKH BBITYCKHUKOB, IMOJIOKEHUS 00
O0IMX TEeNAX W MPHUHIMIAX, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro
obmrero obpazoBanus B Poccuiickoii denepanuu, a Takxke MOJIOKESHUS O crieluduke OMOIOTuHy,
€€ 3HaueHHH B NO3HAHHUU XKUBOU npupoanl nu obecrieueHN N CYIICCTBOBAHUA YCJIOBEYCCKOI'O
obmectBa. CorlacHO Ha3BaHHBIM TMOJIOKEHUSAM, OMPENIEICHbl OCHOBHbBIE (YHKIIUU MPOrPaMMBI
1o OMOJNIOTHH U €€ CTPYKTYpA.

[Iporpamma mo Guosoruu Ja€T MpeaCTaBICHUE O LEAX, 00 00Imel cTpaTernu 00yJdeHus,
BOCIIUTAHUSA M Pa3BUTHS OOydYaIOIIMXCS CpeacTBaMu YydeOHoro mpeamera «buomorusy,
omnpenenseT o0s3aTeNbHOe NPEIMETHOE COJEpXKaHHE, €ro CTPYKTYpy, paclpeleieHHe Io
paszenaM W TeMaM, PEKOMEHAYEeMYIO MOCJIEIOBATEeIbHOCTh M3YUYSHHsI YYeOHOro marepuaia C
y4€TOM MEXIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTMKKM 0Opa30BaTENbHOIO IMpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00ydaronuxcs.

B mporpamme mnmo OHOJIOrMM TakKe YUWUTBHIBAIOTCA TpPEOOBAaHUS K IJIAHUPYEMbBIM
JUYHOCTHBIM, METalmpeJIMETHbIM W NPEeIMETHBIM pe3ylibTaTaM oOyueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TTO3HABATENBHON NeATeNbHOCTH/YIeOHBIX NEHCTBUIN 00yJarOMUXCs O
OCBOCHUIO COJICPKAHUS OMOIIOTHYECKOT0 00pa30BaHMUS.

B mporpamme mo 6uonoruu (10—11 xmaccel, 0a30BBI ypOBEHB) peaTM30BaH MPHUHITUII
MPEeMCTBEHHOCTH B M3y4YeHHH OWoIoruu, Omaromaps 4YeMy B HEW MPOCMaTpUBAETCS
HaIpaBJICHHOCTb HAa PAa3BUTHUC 3H21HI/II>1, CBs3aHHBIX C q)OpMI/IpOBaHI/IeM C€CTCCTBCHHO-HAYYHOI'O
MHUPOBO33pEHHUS, LIEHHOCTHBIX OpPUEHTAllMM  JIMYHOCTH, SKOJIOTMYECKOro  MbIIUICHUS,
MpEICTaBICHUH O 370pOBOM 0O0paze >KU3HM M OepeXHBIM OTHOIIEHHEM K OKpY’Karomien
npupoaHoit cpene. IloaTomy Hapsay ¢ H3ydyeHHEM OOLIEOMONIOTHYECKUX TEOpUl, a TaKKe
3HaHUHU O CTPOCHUM KUBBIX CUCTEM PA3HOI'0 paHra 1 CynmHOCTH OCHOBHBIX IMPOTCKAIOIINX B HUX
MPOIIECCOB B TMporpaMMe MO OWONOTUU YAENEeHO BHUMAHUE HCIOIb30BAHUIO MOJYYECHHBIX
3HaHUH B MTOBCEAHEBHOM JKU3HU VIS PEILICHHs MPUKIAIHBIX 3a]a4, B TOM YHUCIE: TPOPHIAKTHKI
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMW  YEJOBEKa, MEJWKO-TEHETHYECKOro  KOHCYIbTHPOBAHHMS,
000CHOBaHUS PKOJOTHYECKH 11eJeco00pa3HOro MOBEACHUS B OKpYKaIOIeH MPUPOAHON cpere,
a”Hajn3a BIIMSHUS XO3SMCTBEHHOU ACATCIIBHOCTH 4YCJIOBCKA Ha COCTOSAHUC TMPUPOAHBIX U
HCKYCCTBCHHBIX 3KOCHCTCM. VYcuneane BHUMaHUS K HpI/IKJ'IaI[HOI\/'I HaITPpaBJICHHOCTU y'-I€6HOFO
npenMeTra «bUONOrUs MPOIUKTOBAHO HEOOXOIUMOCTHIO 00ECIIEUeHUs YCIOBHM Ui perieHus
OJTHOM M3 aKTyallbHBIX 33]1a4 IKOJIHHOTO OMOIOrMYECKOro 00pa3oBaHumsl, KOTOpas MPEANOIaracT
(dbopMupoBaHUE y OOYYarOMUXCs CHOCOOHOCTH AJaNTUPOBATHCA K H3MEHEHUSM IMHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT O MUPA.

buonorust Ha ypoBHEe cpeaHero oOmero oOpa3oBaHUS 3aHMMaeT BakHoe MecTo. OHa
obecrieunBaeT (HOpMHUpPOBaHHE Yy OOYYAIOIIMXCS IMPEACTABICHHH O HAYyYHOM KapTUHE MHpa,
pacmupsieT 1 000011aeT 3HaHUS 0 )KUBOM MPUPOJE, €€ OTINYUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpPTaHM3allK W JBONIOLUU, CO3MAET YCIOBUS I TIO3HAHWUS 3aKOHOB >KMBOW MPHPOIIBI,
(dhopmupoBaHus (YHKIIMOHATHHOW TPaMOTHOCTH, HABBIKOB 3JIOPOBOro M Oe3omacHoro obpasa
YKHU3HU, YKOJIOTUYECKOT'0 MBIIIUICHHUS], IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPO/IE U YETIOBEKY.

Bonbmioe 3HadeHwe Owonorus WMeeT TakkKe s pPElIeHUs BOCHUTATENbHBIX U
Pa3BUBAIOIINX 3a]a4u CpeHEero olIero oopazoBaHus, CoMalIn3anuu ooydarommxcs. M3ydenue
Oounonoruu obecrieunBaeT YCIIOBHSI JUTS dbopmMHupOBaHUS WHTEJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX U HH(POPMAIIMOHHBIX HABBIKOB, SCTETHUECKOM KYIBTYpBI, CIIOCOOCTBYET
MHTETpaluy OWOJOTMYECKUX 3HAHWUN C TPEACTABICHUSMH M3 JPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKU, XUMHUH U reorpaduu. Ha3BaHHbIE MOT0KEHUS O MpeJHA3HAYEHUH Y4eOHOTO



npenMera «buONOTHS» COCTaBUIM OCHOBY ISl ONpeAeNieHUs TMOAXOAOB K OTOopy u
CTPYKTYPUPOBAHHIO €TI0 COICPIKAHUSA, TIPEJACTABIICHHOI0 B IPOrPaMMe 110 OMOJIOTUH.

Ot60p coneprkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUHI KYJIBTYpOCOOOPa3HOro MOJX0/a, B COOTBETCTBUU C KOTOPBIM OOyYaromfecs JOJKHBI
OCBOUTH 3HAHWS W YMCHHS, 3HAYMMBIC JUIT ()OPMUPOBAHUS OOIICH KYJIbTYPHI, OMPEACIISIONIIE
a/IcKBaTHOE IIOBEJCHHE YeJIOBeKa B OKpYXarollel NpUpOAHOl cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KHM3HU U MpaKkTU4ecKoil AesrenbHOcTH. Ocoboe MECTO B 3TOM cHCTeMe 3HaHHMA
3aHMMAIOT dJJIEMEHTHI COJIEP)KaHUs, KOTOpPBhIE CIyKaT OCHOBOW s  (HOpMUPOBAHHS
MPEJICTAaBICHHA O COBPEMEHHOM €CTECTBCHHO-HAyYHOW KapTHHE MHpa M I[EHHOCTHBIX
OPUEHTALIMSIX JTMYHOCTH, CIIOCOOCTBYIOIIMX TYMaHU3alUKU OHMOJIOrMYECKOro 00pa3oBaHMUs.

CtpykTypupoBaHue cojepkKaHHs y4eOHOro Mmarepuaiga B MpPOrpaMme IO OHOJIOTHUHU
OCYIIIECTBIICHO ¢ YYETOM MPHOPUTETHOTO 3HAYCHHS 3HAHWUU 00 OTIMYMTEIHLHBIX OCOOCHHOCTSIX
KUBOM MPUPOIBI, O €€ ypOBHEBOM OpraHu3aliil U SBOJNIONHH. B COOTBETCTBUM C 3TUM B
CTPYKType y4eOHOro mpenmMera «bHONOTHs» BBIICIEHBI CIEAYIONINE COACpKATSIbHbBIC JIMHUN:
«buonorus kak Hayka. MeTopl HayqHOTr0 MO3HaHUY, «KieTka kak Omoyiornueckas CUCTEMay,
«Opranusm Kak Ouonoruyeckasi cucrema», «Cuctema ¥ MHOroodpasue OpraHH4ecKoro Mupa,
«OBOMIONHUS KUBOU MPUPOABI», « IKOCHUCTEMBI M MPUCYIITHE UM 3aKOHOMEPHOCTH.

Henp wnsydyenuss yuebHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJAJICHHE
O0y4aroOlMMHUCS 3HAHUSIMH O CTPYKTYpHO-(YHKIIMOHAJIHHOM OpraHU3allii >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHrne YMEHUN UCIOIb30BaTh 3TU 3HAHUS I TPAMOTHBIX JEHCTBUI B
OTHOIIICHUU O0HEKTOB KUBOH MPUPOJIBI U PEIICHHS PA3TUIHBIX KU3HEHHBIX TIPOOIIEM.

JlocTmkeHne nenu u3ydeHust ydeOHoro mnpeamera «buonmorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs peleHueM CIeayoNIuX 3a/1ay:

OCBOEHHE OOYYaIOMUMUCS CHUCTEMBbI 3HAHUH O OWONIOTMYECKUX TEOPHSIX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIIOTe3aX, MpaBHJaX, CIYXaIIMX OCHOBOHW uis (hopMHpOBaHUS
MIPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX HAY4YHOro IO3HaHUS,
CTPOCHHH, MHOTOOOpa3vM W OCOOCHHOCTSIX J>KHBBIX CHCTEM PAa3HOTO YPOBHSI OpraHHW3aluH,
BBIJIAFOIINXCS] OTKPBITUSAX M COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

(dbopMupoBaHrue y OOYyYarOIIMUXCS IMO3HABATENbHBIX, HMHTEIUIEKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B TpOIleCcCce aHAIM3a JAaHHBIX O MYTSX Pa3BUTHSA B OMOJIOTMU HAYYHBIX B3TJISI/IOB,
WJCH U TTOJIXOJI0B K M3yUSHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OPTaHHU3AIlHH;

CTaHOBJICHHE Yy oOydJaromuxcss oOmel KyabTypbl, (YHKIMOHATBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OICHUBATH SIBJICHHS OKPY)KAIOIIET0 MHpa KUBOM MPHUPOILI Ha
OCHOBAHUWU 3HAHUH M ONBITA, MIOJTYICHHBIX ITPH H3y4YECHUU OUOJIOTHH;

(dhopMupoBaHrue y OOYYarOIIMUXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OWOIOTMYECKUX
3HAHUA B TPAKTUYECKOW JEATEIHHOCTH YEIOBEKA, Pa3BUTHUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUM U arpoOMOTEXHOJIOTHH;

BOCIIUTAaHUE YOEXAEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEIIOBEKOM >KMBOM TMPUPOIHI,
HEO00XOMMOCTH OEPEKHOT0 OTHOIICHUS K HEH, COOMIOCHHS AITHUECKUX HOPM TP MPOBEICHUN
OMOJIOTUYECKHUX UCCIIEOBAHUI;

OCO3HAHUE IIEHHOCTH OMOJOTMYECKUX 3HAHWUW JUIS TOBBIIMICHUS YPOBHS SKOJIOTMYECKOM
KYJIBTYPBI, 17151 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHNE MPUOOPETEHHBIX 3HAHWUN W YMEHWH B TMOBCEIHEBHOW KM3HU ISl OICHKHU
TOCJICJICTBHM CBOCU JNIEATEIHLHOCTH IO OTHOIIEHHWIO K OKPYKAIOIIEeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBaHUE M COOII0IeHUE Mep MPOPUTAKTUKU 3a00JIeBaHUI.

B cucreme cpennero obmiero odpazoBanusi «buonorus», nydaemas Ha 0a30BOM ypOBHE,
SBIIIETCSL 00sI3aTENIbHBIM YUe€OHBIM MPEAMETOM, BXOMASIIMM B COCTAaB MPEIMETHOM 00JacTU
«EcTecTBeHHO-HAyUHBIE TTPEIMETHI.

Jist u3ydeHus 6uonoruu Ha 6a30BOM ypOBHE CPEIHEr0o O0IIero 0Opa3oBaHUs OTBOJUTCS
68 uyacoB: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 xitacce — 34 gaca (1 yac B Heneno).



COJEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. Bbuosorus kak Hayka (2 yaca)

buonorus kxak Hayka. CBsi3b OMOJOTMHM C OOIIECTBEHHBIMH, TEXHUYECKMMHU U JIPYTUMU
€CTECTBEHHbIMHM HayKamH, ¢uiocopueil, 3TUKOH, scTeTMkod M mpaBoM. Ponp Ouonoruu B
(hopMHPOBAHNYU COBPEMEHHON Hay4YHOU KapTUHBI MUpa. CucreMa OMOJIOrHYecKuX HayK.

MeTtoapl IO3HAHUS KUBOM MPUPOJIEI (HAOIIOAEHUE, SKCIIEPUMEHT, ONKMCAaHNE, U3MEPEHUE,
KJIaccuukaus, MoJAeIMPOBaHUe, CTaTUCTUYEeCKass 00padoTKa TaHHBIX).

JdemoncTpanum:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabauis! U cxeMbl: «MeTobl TO3HAHUS KUBOM MPUPOIBDY.

JlabopaTopHbIe N NpaKkTHYecKHe padoThI:

[IpakTnueckas padora Ne 1. «lcnonp3oBaHue pazIUYHBIX METOJOB MpPH H3Y4YEHUU
OMONIOrHYECKUX OOBHEKTOBY.

Tema 2. ’KuBble cuctembl U uX opranuszanus (1 gac)

XKusble cucteMbl (OMocHCTEMbI) Kak MpeaAMeT U3ydeHusi Ouonoruu. OTiavuue KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPOIBI.

CpoiictBa OmocucTeM U UX pa3HooOpa3ue. YPOBHHM OpraHu3alud OMOCHCTEM:

MOJIEKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIM,  OPraHM3MEHHBIA,  MONYJIALMOHHO-BUIOBOM,
9KOCUCTEMHBIH (OMOreoleHOTHYECKUI ), OnochepHbIi.
JdemoncTpanuu:

Tabmuusl 1 cxembl: «OCHOBHBIE NPU3HAKU KU3HU», «YPOBHU OpraHMU3AlMM KUBOU
IIPUPOIBI».

Ob6opynosanue: Mmoaens monekynsl JJHK.

Tema 3. XuMun4eckuii cOCTaB M CTPOEHHUE KJIETKH (8 4acoB)

XHWMHMYECKMH  COCTaB  KIIETKH. XHWMHYECKUE  DIIEMEHTHI: MAaKpOd3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bojia 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMM BOABI UM MHUHEpalbHBIX BellecTB B KieTke. llomnepikaHue OCMOTHUYECKOTO
OanaHca.

benku. CocraB u crpoeHue 0enkoB. AMUHOKUCIOTHI — MOHOMEPHI OenkoB. He3amenumbie
U 3aMEHHUMBIE AMHHOKHUCIIOTHL. AMHHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpHl O€IKOBOI
MOJIEKYNbl (TIepBUYHAsi, BTOpPHYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XHUMHYECKHE
cBoiicTBa OeNKOB. bronornyeckne GyHKIMH OEITKOB.

®epMmeHTHl — OHonorndyeckue karanuzaropbl. CTpoeHHe (epMeHTa: aKTUBHBIA LEHTP,
cyoctpatHas cneunpuyHocth. Kodepmentel. Burtamunbel. Otinuus  QepMeHTOB  OT
HEOPraHWYECKUX KaTaau3aToOpOB.

VYraeBozpl: MOHOCaxapuabl (IJI0K03a, prdo3a U Je30Kcuprb03a), AucaxapH sl (caxaposa,
JAKTO3a) W ToNucaxapuabl (Kpaxmal, TJIMKOTCH, IIeJUT0n03a). buonorndeckue ¢GyHKITUU
YIJIEBOJOB.

Jlunuael: TpUraMuepunasl, ¢ochomunuasl, crepouabl. ['mapodunsHO-rHAPOhOOHBIE
cBoiicTBa. buonornyeckue Gpynkiun unuaoB. CpaBHEHUE YIIIEBOJOB, OCITKOB U JIMIHIOB KakK
HCTOYHUKOB HEPIHH.

Hyxnennossie kucnotsl: JIHK n PHK. Hykieotnnsl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u Qynkuuu JIHK. Crtpoenue n ¢ynxnun PHK. Bugst PHK. AT®: ctpoenune u
byHKIHAN.

Huronmorus — Hayka o kierke. KilerouHass Teopusi — MpUMeEp B3aUMOIECHCTBUS UACH H
(akTOB B HAYYHOM MTO3HAHUU. METOIbI U3YUCHHS KIETKH.

Krnerka xak nenoctHas »xuBast cuctema. OOmue Mpu3Haky KIETOK: 3aMKHYTas Hapy»KHas
meMmOpana, monekyisl JIHK kak reHeTndeckuii anmnapar, cucrema cuHTe3a Oenka.



Tumbl KIETOK: HJyKapuOTHUecKass M mpokapuoTHueckas. OCOOEHHOCTH CTpPOEHHS
npokapuotuueckor kinetku. Kinerounas crenka Oaktepuil. CTpoeHHE 3yKapHUOTUUYECKON KIIETKH.
OCHOBHBIE OTJIUYHS PACTUTEITHLHOM, )KUBOTHON ¥ TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpHhI KIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIUKC, UX (PYHKIIHH.
[Ina3maruueckass memOpana, e€ cBoiictBa u ¢(yHkiuu. Llutomnmasma u e€ opraHoumpl.
OmnomemOpannbie opranouasl kiaetku: DIIC, anmapar ['onbmku, m3ocombl. [lomyaBTOHOMHBIC
OpraHOMJbl KJIETKU: MUTOXOHIPHUH, IIacTuAbl. IlponcxoxkaeHne MHUTOXOHJIPUN M IUIACTHUL.
Bunp! nnactun. HememOpanHble OpraHoOH bl KJIETKH: pUOOCOMBI, KIIETOYHBIN IIEHTP, IIEHTPHOIH,
pecHUYKH, KTryTuku. OyHKIINN OPTaHOUOB KIETKU. BrimtoueHus.

SAnpo — perynsaTopHslii eHTp KieTku. CTpoeHue aapa: siaepHas 0007I04YKa, Kapuoria3ma,
XPOMAaTHH, SAPBILKO. XpOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdeMoHcTpanum:

[Moptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneitnen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yuikuuc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHre XMUMHYECKUX JJIEMEHTOB B HEXKHUBOW MPUPOIE»,
«PacripeieneHne XUMHUYECKUX 2JIEMEHTOB B JKUBOU IIPUPOIE».

Tabmuusl u cxemsl: «llepuoguueckast TaGiauIa XMMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbI BOJb», «buocunres 6enka», «CtpoeHue mMonekyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kucnorel. JIHK», «Ctpoenne monekynsl AT®», «CTpoeHHE 3yKapruOTHIECKON
KieTkn», «CTpoeHue KUBOTHOM KieTKu», «CTpoeHue pacTuTeNnbHON KieTku», «CTpoeHue
MPOKAPUOTUYECKON KIETKN», «CTpOCHUE sA/Ipa KIETKWY, «YTIE€BOAb», «JIumuas».

OOopynoBaHue: CBETOBOH MHKPOCKOI, 00OpyIdOBaHME Ul IPOBEAEHMs HAOIIOAEHUH,
W3MEPEHHH, HKCIIEPUMEHTOB, MHUKPOIpENapaThl pPacTUTENIbHBIX, KUBOTHBIX U OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHbIe N IpaKkTHYeCKHe PadoThI:

Jlaboparopuasi padora Ne 1. «l/3ydeHue KaTalIUTUYECKOW aKTUBHOCTH (EPMEHTOB (HA
MIpUMepe aMHJIa3bl UM KaTanasbl)y.

JlaboparopHasi pabora No 2. «M3ydeHuwe CTpOCHHsI KJIETOK PACTEHUMU, KUBOTHBIX U
OakTepuil O MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUE).

Tema 4. ’KuzneaesiTeJJbHOCTh KJIeTKH (6 4acoB)

OOmeH BemecTB, WIH MeTa0omu3M. AccuMuisanus (TUIACTHYECKHH OOMEH) W
JTUCCUMUIIALIUS (SHEpreTUYecKuii 0OMEH) — IBe CTOPOHBI €IMHOr0 Ipoliecca Mmerabonusma. Ponb
3aKOHOB COXPAHEHHUS BELIECTB U SHEPTUU B IOHHUMaHUU MEeTa0OoIn3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpPO(dHBIA M TerepoTpodHbIii. Ponbk depmMeHTOB B 0OMeHe
BEILIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®ortocunTe3. CperoBass W TemHOBas ¢a3pl (GorocuHTe3a. Peakuun QorocuHTE3A.
DddexTuBHOCTH hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A AJIs )KU3HU Ha 3emiie. BiusHue yciaoBuii
cpenbl Ha GOTOCUHTE3 M CIIOCOOBI MTOBBIIIEHUS €0 MPOTYKTUBHOCTU Y KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYIolue OakTepuu. 3HAYCHUE XEMOCHHTEe3a JUIsl JKU3HU Ha
3emiie.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHume — BEIIECTB,  BbIICIECHUE U
aKKyMYJIMPOBAHUE SHEPTUU B KJIETKE. DTallbl dHeprerudeckoro oomena. ['nukonus. bpoxenue u
ero Buapl. KuciaopomHoe OKuCIeHHE, WIM  KIETOYHOE JAbixaHue. OKHCIHTENbHOE
bochopunupoBanue. IPpPeKTHBHOCTH IHEPTETHUIESCKOT0 OOMEHa.

Peakimu marpuuHoro cuHTe3a. [eHermueckas wHpopMmamms u JHK. Peanuzanus
TEHETHYECKON MH(GOpMAIMK B KJIETKE. | eHeTHYeCKHil KOI W €ro CBOMCTBA. TpaHCKpunIus —
MatpuuHblii cuaTe3 PHK. Tpancnsauus — 6uocunres 6enka. Jtamnsl TpaHcasiuu. KomupoBanue
aMHHOKHCIOT. Poibs pubocom B OnocnHTe3e Oernka.

Heknerounsie ¢opmbl xu3HM — BHUpychl. HWcropus otkpeiTus Bupycos (. U.
NBanoBckuii). OcoOEHHOCTH CTPOEHUS U KU3HEHHOTO KA BUpycoB. bakrepuodaru. bonesnu



paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA, BbI3BIBACMbBIC BUPYCAMU. BI/Ipyc I/IMMYHOI[C(I)I/II_II/ITa YCJIOBCKa

(BUY) - BoszOymutens CIIMJla. OOpaTHas TpaHCKpHIIIHS, peBEpTa3a W HWHTETpasa.
[TpodunakTuka pacnpocTpaHEeHUs BUPYCHBIX 3a00I€BaHUMN.
Jdemoncrpanuu:

Hoptpetsr: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmuupt u  cxembl: «Tunmel  matanmsy, «Metabomusm»,  «MUTOXOHAPHUIY,
«OHepreruueckuit obMeny», «Xmnoporact», «Dorocuntedy, «Ctpoenue JHK», «Ctpoenue u
¢byHkunoHupoBanue reHa», «Cunrte3 Oenka», «leHermueckuid  Kom», «Bupycem,
«bakrepuodarn», «CtpoeHue u xku3HeHHBIM 1wKka Bupyca CIIWa, O6axtepuodaray,
«Pennukanus JJTHK».

Oo6opynoBanue: Mmoxenu-antumkanuu «Y nsoenue JIHK u tpanckpunmmsy, «buocuuTes
6enka», «CTpoeHue KIeTku», Mojenb cTpykrypsl JTHK.

Tema 5. PasMHoOKeHre 1 MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB (S 4ac)

Knerounslid 1K, WIM SKU3HEHHBIM LUK KieTku. MHTepdasa m mwmros. [Iporecchl,
nporekaromue B uHtepdaze. Pemnmukanusa — peaxkuus marpuunoro cuHte3a JJHK. Crpoenue
XpPOMOCOM. XPOMOCOMHBIH HaOOp — KapuoOTHUI. J[MIUIOMAHBIA W TaIUIOMJIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. [{uTonornueckue OCHOBBI Pa3MHOKECHHSI U MHIUBUIYATHHOTO PAa3BUTHS
OpPTraHH3MOB.

Henenne xnetrku — muto3. Cragum murtoza. [Iponeccel, mpoucxonsdmue Ha pasHbIX
CTaJAMusIX MUTO3a. bromornueckuii cMbICaI MUTO3a.

[Iporpammupyemast ruOenb KJISTKH — aronTo3.

@opMbl  pa3MHOXKEHHS OpraHu3MoB: Oecriooe U mojoBoe. Buael  Oecmonoro
pPa3sMHOXKEHUs: JeJeHUE HaJBOE, IMOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE pa3MHOXeHHUE. VICKycCTBEHHOE KIOHMpPOBAHHE OPraHW3MOB, €r0 3Hau€HUe JUis
CEJICKIUU.

[TonoBoe pa3MHOXKEHHUE, €0 OTIMYHUS OT OECIOIOro.

Meiio3. Craauu wmeitoza. [lpoueccsl, mpoucxopsiue Ha craausx meioza. [loBenenue
XpoMocoM B Meio3e. KpoccuHrosep. bronorndeckuii CMbICI U 3HAY€HHE MEWO03a.

I'ameTorenes — mporuecc 00pa3zoBaHUs MOJOBBIX KIETOK y *HUBOTHBIX. [1070BbIE JKese3bl:
CEeMEHHUKU M AWYHHKH. OOpa3oBaHWE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30u,
AWLIeKNIeTKa) — chepMmaroreHe3 H oBoreHe3. (OCOOEHHOCTH CTpPOEHHUs SAULEKIETOK M
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBuyanpHOe pa3BuTHE (OHTOreHe3). OMOpHUOHABHOE pa3BUTHE (IMOpHOTEHE3).
Ortanbl 3MOPHOHAIBHOTO PAa3BUTUS Y TO3BOHOYHBIX >KMBOTHBIX: IpOOJIEHUE, TacTPYJIsLus,
opranorenes. IloctamOpuoHanbHOE pa3BuTHE. THUIBI MOCTAIMOPHOHATBHOTO PAa3BUTHUS: MPSMOE,
HempsiMoe (JIMYMHOYHOE). BiusHME cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPO/ICTBA.

Poct u pa3zButne pactenuil. OHTOreHe3 BETKOBOIO PAaCTEHUs: CTPOCHUE CEMEHH, CTaIUU
pa3BUTHA.

JdemoncTpanum:

Tabaus! 1 cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «/[BOifHOE OIMIOIOTBOpPEHHE Y
LIBETKOBBIX pacTeHui», «BereraruBHoe pa3MHOXEHUE pacTeHui», «JleleHne KIeTKu
Oaktepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue XpoMOCOMb», «KIIeTOUHBIN UK,
«Pennmukanus [JHK», «Muto3», «Meito3», «llpamoe u Henpsimoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIINX U YeJI0BeKa», «OCHOBHBIE CTAIMU OHTOTE€HE3A).

Ob6opynoBaHue: MHUKPOCKOM, MHUKporpenaparsl «CrepMaTo30Uabl MIIEKOIHUTAIOIIET Oy,
«SiuekseTka MIIEKONUTAOMEro», «KaprnokuHe3 B KIETKax KOpelika JyKa», MarHuUTHas
Moenb-anmaukanus «/lenenne knetkuny», moaens JJTHK, Mogens meTadazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYecKHe PadoThI:

JlaGopaTtopnas padota Ne 3. «HaGmronenne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JTyKa Ha
TFOTOBBIX MUKpPOIIpENapaTax.



JlaboparopHass pabora Ne 4. «M3ydeHHe CTpOCHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpoOnpenapaTax.

Tema 6. HacjieACTBEHHOCTh M H3MEHYHBOCTH opranu3mos (9 yacoB)

[Ipenmer u 3amaum reHetuku. Vcrtopusi pa3Butus reHetukd. Ponb nuTonoruum u
SMOpHUOJIOTUN B CTAHOBJIEHUM I'eHEeTUKU. BKiax poccuiickux u 3apy0eXHbIX YUEHBIX B pa3BUTHE
FeHeTUKH. MeToapl TeHEeTUKU (TUOPUIOIOTUYECKUH, UHUTOr€HEeTHYECKU, MOJIEeKYISIpHO-
reHeTudeckuii). OCHOBHbBIE T€HETUYECKHE MOHATHS. ['eHeTnYeckass CUMBOJIMKA, UCTIONb3yeMas B
CXEMaxX CKpELIMBAHMI.

3aKOHOMEPHOCTH  HACJI€IOBaHUS  NPU3HAKOB, ycTaHoBieHHble [.  MeHnaenem.
Monoru0puiHoe ckpenBanue. 3aKoH eIMH0-00pasus THOpUI0B MepBoro nokonenus. [Ipasuio
JOMUHUPOBAaHUA. 3aKOH pacUIeIUIeHUuss Npu3HaKoB. [umore3a umcrorsl ramer. llomHoe u
HETIOJIHOE JJOMUHUPOBAHHUE.

JuruOpunHoe CKpeliMBaHHe. 3aKOH HE3aBUCUMOIO  HACJEIOBaHUS  MPU3HAKOB.
[{uroreHeTnyeckre OCHOBBI TUTHOPHIHOTO CKpEIIMBaHMs. AHATU3UPYIONIEe CKpEIIMBaHUE.
Hcnonp3oBanue aHATU3UPYIOIIET0 CKPEIMBAHUS ISl OIPEENIEHNs TeHOTHIIa 0COOu.

CuernnieHHoe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mno cCremIeHHOMY
HACJIEeN0BaHNIO T'eHOB. HapyllieHue cuemieHns FeHOB B pe3ynbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOpHsI HACIIEICTBEHHOCTHU. | eHeTuYecKe KapThl.

['enernka nona. XpoMOCOMHOE ONpeAeseHUue Mojaa. AyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
l'omorameTHsie W rereporaMeTHbie OpraHu3Mbl. HacnenoBaHue NpU3HAKOB, CUEIJIEHHBIX C
ITOJIOM.

N3meHunBOCTh. BHbl N3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIeICTBEHHAs1. Poib cpenpl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKANMOHHOW HW3MEHYMBOCTH.
BapuanvoHHbIi psn M BapuanvoHHas kpuas. Hopma peakunu npusHaka. KomnuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoHCTBAa MOAU(PUKATMOHHON N3MEHYHBOCTH.

HacnenctBenHnasi, Wiy reHoTUNIMYECcKasi, U3BMEHYMBOCTh. KOMOMHATHBHAS M3MEHYHBOCTb.
Meiio3 u TMOJIOBOM mpolecc — OCHOBAa KOMOWHATUBHOW W3MEHYMBOCTH. MyTallMOHHAS
n3MeHuuBocTh. Kitaccuukauuss myranuii: reHHble, XpOMOCOMHBIE, T€HOMHbIe. YacToTra H
MPUYKHBI MyTaluii. MyTtarensble GakTopbl. 3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEICTBEHHOM
n3MenunBocty H. . BaBuiiosa.

BresnepHas HaCIeICTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka uwenoseka. Kapuorun denoBeka. OCHOBHbIE METOJbl T€HETUKH YEJIOBEKA:
TCHEAIOTUYEeCKUI, ONU3HELOBBIA, I[MUTOrCHETUYECKUH, OHMOXMMHYECKUN, MOJIEKYJISIpPHO-
reHernyeckuii. COBpEeMEHHOE ONpeelieHne T'eHOTUIIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUIUpPOBaHUE, B ToM uucie ¢ nomoibio [I1P-ananusza. HacnenctBeHHble 3a0oneBaHus
YeJoBeKa: TeHHble OoJe3HH, OOJe3HHM C HACIEACTBEHHOW MPEIpacloNOKEeHHOCTHIO,
xpomocomHble Oone3Hu. Comarhyeckue U TreHepaTuBHble MyTaluu. CTBOJIOBBIE KJIETKH.
[IpuHIMIBL 310pOBOr0 00pa3a >KU3HH, AUATHOCTUKU, MPOGUIAKTHUKY U JICYEHUS T'e€HETUYECKUX
OonezHel. MenuKO-TeHETHYEeCKOe KOHCYJIbTUPOBaHHE. 3HAau€HHE MEIUIIMHCKONH T'€HETHUKH B
MPEJOTBPALICHUN U JICYEHUHN TeHETUYECKUX 3a00I€BaHUN YeTIOBEKa.

JdemoncTpanum:

[optpertsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumogees-
PecoBckwuii, H. 1. Bapuios.

Tabnuusl 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 IIUTOrC€HETUYECKask OCHOBAY,
«3aKOH pacHIeIUIEHUsT M €ro LMUTON€HETUYECKas OCHOBa», «3aKOH YHUCTOThI TraMery,
«durubpunnoe ckpemmBanue», «l[uTomorndeckre OCHOBBI NUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meio3», «B3zaumoneiicTBre ajielbHbIX F'€HOB», «['eHeTnueckue KapThl paCTEHUM, JKUBOTHBIX
U 4yenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTHU HACJIENOBaHUS, CUEIJICHHOTO C IMOJIOMY,
«Kapuortumpl dYenmoBeka W IKUBOTHBIX», «BuIel w3MeHUHMBOCTHY, «MoaudukauoHHAas
U3MEHYUBOCTh», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpymnn KpoBu», «MyTalloHHas
U3MEHYUBOCTbY.



Ob6opynoBaHue: Mojaenu-anIuIMKaun «MoHOruopuaHOoe CcKpenBanue», «HemomnHoe
JOMUHUpOBaHuey», «JuruOpunnoe ckpemmBanue», «llepekpéct XpomMocom», MUKPOCKON U
Mukponpenapar «JIpozodwmray (Hopma, myranuu GOpMbI KPbUILEB U OKPACKH Tena), repoapuid
«I"opox MOCEeBHON.

JlabopaTopHble M NpakTHYeCKHEe PA0OTHI:

JlaGopaTtopHnas pabora Ne 5. «3ydeHne pe3yapTaTOB MOHOTHOPHUIHOTO M AUTHOPUIHOTO
CKpEIIMBaHUA y AP030(UIIbI Ha TOTOBBIX MUKpOINpenapaTax».

JlaboparopHasi pabora Ne 6. «3ydyenne MoaupUKAITMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO PsA/Ia ¥ BAPUALIMOHHON KPUBOI».

Jlaboparopuass pabora Ne 7. «AHanu3 wMyTanuii y Jpo30o(uiabl Ha TOTOBBIX
MUKpOIIpenapaTax».

[IpakTuueckas padbora Ne 2. «CocTaBiieHUe U aHaJIU3 POAOCIOBHBIX YEJIOBEKay.

Tema 7. Cesnexnusi opranuzmoB. OcHOBbI OMoTexHOI0THH (3 yaca)

Cenexuus Kak Hayka U mpolecc. 3apoXAeHHUe CeeKIUU U fomecTukanus. Yuenue H. .
BaBwioBa 0 LEHTpax MPOUCXOXKICHUS W MHOrooOpasusi KyJIbTYpHbIX pacTeHui. LleHTpsl
MPOUCXOKJICHHUSI IOMAIIHUX )KUBOTHBIX. COpT, MOpoa, TaMM.

CoBpeMeHHBIE METOIBI CeNeKUUU. MacCOBbIi U MHIMBUIAYATbHBI OTOOPHI B CEICKIHH
pacteHuil u kUBOTHBIX. OlleHKa KcTephepa. bIM3KopoACTBEHHOE CKpelMBaHne — HHOPHUINHT.
Uncras nuHusA. CkpemuBaHWE YWCTHIX JIMHWA. ['erepo3uc, WM THOpUIHAs CHIIA.
HeponctBennoe ckpemuBanue — ayrOpununr. OtnanéHHas ruOpuauzanuss U e€  yCIexXu.
HckycCcTBEHHBI MyTareHe3 M IOJIYYECHHE MOIUILIONAOB. JIOCTHMKEHUSI CENEeKUUH PACTEHUU,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomorus kak oTpaciab NPOM3BOACTBA. ['€HHas WHXKEHEpUsA. OTamlbl CO3JaHUSA
pexomOuHanTHOH JIHK u TpaHcrennsix opranusmoB. Kierounas unxenepus. Knerounsle
KyJlIbTypbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHui. KiloHupoBaHue BBICOKOIIPOTYKTHBHBIX
CEeNIbCKOXO3SIICTBEHHBIX OpPraHW3MOB. OKOJOIMUECKWe M JdTHYeckue mnpobiemsl. I'MO —
TeHETUYECKU MOAN(DUIINPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanmu:

IToprpetsr: H. N. Basunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. @. lBaHoB.

Tabmuuer m cxembl: Kapta «LIeHTpBI TPOMCXOXIACHHUS U MHOr0o00pasusi KyJIbTYPHBIX
pactenuii», «Iloponpl JOMaIHUX >KUBOTHBIX», «CoOpTa KyJbTYpPHBIX pacTeHun», «OTnanéHHas
rubpunmzamnus», «Paborer akamemuka M. @. HBanoBay, «llomummonaus», «OOBEKTHI
ouorexnonorun», «KierouHsle KyJIbTypsl U KIOHMpOBaHUE», «KOHCTpyHpoBaHHE U TEpEHOC
TE€HOB, XPOMOCOMY.

O6opynoBaHue: MyJsDKM TUIOAOB M KOPHEIUIONOB MUKHUX (POPM M KYJIBTYPHBIX COpPTOB
pactenuii, repoapuit «CenbCKOX03SIIICTBEHHBIE PACTEHUS.

JlabopaTopHble M NpakTHYeCKHEe PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHIKEHUS CEJeKIMU PACTeHUW M >KMBOTHBIX (Ha
CENICKI[MOHHYIO CTaHIUIO, IUIEMEHHYIO (epMy, COpPTOUCHBITATEIbHBIN YYacCTOK, B TEIIMYHOE
XO035IUCTBO, JIA0OPATOPHIO arpOYHUBEPCUTETA UIIK HAYYHOT'O LIEHTPA).

11 KUIIACC

Tema 1. DBoJouMoHHAasA OroJi0oTHs (9 YacoB)

[IpennochiIku BO3HUKHOBEHHUS JBOJIOIMOHHON TEOpUHU. DBOIIOIUMOHHAS TEOpHs U €
MecTO B OMooruu. BnusiHue 3BOMONMOHHON TEOPUH Ha pa3BUTHE OMOJIIOTHH U JPYrUX HAYK.

CBugeTenbcTBa JBOMIONUHU. [laJ€OHTONOrMYECKHE: TOCIEIOBATEIIbHOCTD  MOSBJICHHS
BUJIOB B TMAJICOHTOJIOTUYECKON JIETOMUCH, TiepexonHbie Gpopmbl. buoreorpaduueckue: cXoacTBo
u paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOACTBA W Pa3judusi dMOPHUOHOB PAa3HBIX BHUIOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC, PYIUMEHTapHbIE OpraHbl,



aTaBU3Mbl. MONEKyIApHO-OMOXUMHUECKHE: CXOJACTBO MEXaHHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX META00JIMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OomounonHass Tteopus Y. JlapBuna. IIpeanochulkM BO3HMKHOBEHUS JapBUHH3MA.
JIBIOKyIIMEe CHUJIBl  3BOJMIOUMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE TIpU
OrPaHUYEHHOCTH PECypCOB, HeOINpesenéHHas HM3MEHYMBOCTh, Oopbba 3a CyILECTBOBaHUE,
€CTECTBEHHBII 0TOOD).

Cunrernyeckas Teopus 3Boirouu (CTI) u e€ OCHOBHBIE MOJIOKEHUSL.

Muxkposomonus. [Tonynsanus kak eIMHULA BUAA U SBOJIIOLIMH.

JBuxymue cuibl (GpakTophl) SBOMIOIUU BHUJOB B Mpupoae. MyTallMOHHBIM Iporecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaLs.

EcrecTtBeHHbIl 0TOOp — HampaBisoomui (axkrop sBomtounuu. DopMbl €CTECTBEHHOTO
orbopa.

[IpucnocoO1eHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Botonuu. Ilpumeps npucnocolneHuit
y opranu3zMoB. ApoMop¢ 036l U UAMO-a AN TAIIH.

Bun u Bunoo6pazosanue. Kpurepun Buaa. OcHOBHbIE (DOpMBI BUA000pPa30BaHUS:
reorpadguueckoe, 3KOJIOrHYECKOe.

MakposBomonus. @opMbl 3BONIONUH: (QUIIeTHYECKas,, JTUBEPreHTHAas, KOHBEPreHTHas,
napaensHas. HeoGpaTumMocTs 3BoOLNY.

[Ipoucxoxnenune oT HECIEeUUATM3UPOBAHHBIX MPEAKOB. [Iporpeccupyromias
ClicouaJIn3anusi. AILaHTI/IBHaﬂ pazmaum[.
JdemoHncTpanum:

Ioprpersr: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Miomiep, A. H. Cesepiios.

Tabmuupr u cxembl: «Pa3BuTHE OpraHMYecKOro Mupa Ha 3emie», «3apOoJbIIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 3a CYyIIECTBOBAHHUEY,
«EcrectBennblii  0T00p», «MHOroodpasue CcopToB pacreHui», «MHoroobpazue mMOpoOJa
KUBOTHBIX», «[Tonmynsumy, «MyTanuoHHas M3MEHYUBOCTDY, «ApoMop(o3bI»,
«Monoamantanuny», «OOmas nereHepanusy, «/[Buxymue cuisl sBomouun», «Kapra-cxema
Mmapuipyta myremectBus Y. Jlapsuna», «boppba 3a cymectBoBanue», «lIpucnocoGieHHOCTh
opranusmoBy, «I'eorpaduyeckoe B11000pa3oBaHue», « IKOIOTHIECKOE BUI000pa30BaHUEY.

O06opyoBaHue: KOJJIEKIMS HACEKOMBIX € PAa3JIMYHBIMU TUIIAMH OKpAcKu, HAOOp IUIO/I0B U
ceMsiH, KoyuieKIus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOJIEHUH Y )KUBOTHBIX», MOfieTh «OCHOBHBIC
HaIpaBJIEHUs YBOJIIOLUNY», 00bEMHAs MoJieNb «CTpOEHUE TOJIOBHOT O MO3Ta TO3BOHOYHBIX .

buoreorpaguueckass kapra Mupa, KoUIeKIus «@POpMBI COXPAaHHOCTH HCKOMAEMBIX
JKUBOTHBIX U PACTECHUI», Monens ammmkanusa «llepekpéct XxpoMocom», BIaXHbIE IIpenaparsl
«Pa3BuTtne HacekoMoro», «Pa3BuTue mATYHIKM», MHKporpenapaTr «Jlpo3zoduna» (HOpMa,
MyTaluH (GOpMBbI KPBIIIBEB U OKPACKU TETIa).

JlabopaTopHbIe N IpaKkTHYeCcKHe padoThI:

JlaGoparopnas padora Ne 1. «CpaBHeHHE BHIOB 11O MOP(OIOTHUECKOMY KPUTEPUIO».

JlaGoparopHass pabora Ne 2. «OmnucaHue MNPUCIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJILHOI'O XapaKTepay.

Tema 2. Bo3HukHOBeHHe U pa3BuTHe :ku3Hu Ha 3emute (10 yacoB)

JloHay4HBIE TIPECTABJICHUS O 3apOXKICHUU KW3HHU. HaydHble rMmoTe3bl BOZHUKHOBEHUS
KHU3HM Ha 3emuie: abMoreHe3 M MaHchepMus. XUMHUYecKas 3BOIIOLUSA. AOHOTEeHHBIN CHHTE3
OPraHMYECKUX  BEUIECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOH 3Bostonnu. HauanpHbie 3Tambl Ononorudeckoi sBomoruu. ['unoreza PHK-mupa.
dopMupoBaHre MEMOPaHHBIX CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. [IepBble KIETKH U UX
sBooLMsL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPraHU3MOB.



PasButne xusHm Ha 3emse 1no 3paMm U nepuonaM. Karapxei. Apxeilckas u
nporepo3oiickas dpbl. [laneo3oiickas 3pa W e€ NepHOAbl: KEMOPUMCKUH, OPIOBUKCKHIM,
CUJTYPUICKHI, T€BOHCKHUI, KAMEHHOYT OJIbHBIN, TIEPMCKHUI.

Me3so30lickas 5pa U €€ epruoIbl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ nepro/ibl: MajJeoreHOBbIN, HEOr€HOBBIN, aHTPOIOT€HOBBIM.

XapakTepucTuKa KiuMaTa U TE€OJOTrMYecKHX IporeccoB. OCHOBHBIE ATallbl 3BOJIOLIMHU
pPACTUTENIBHOIO M KMBOTHOrO Mupa. Apomopdo3bl y pacTeHHi U XKUBOTHBIX. [losBieHwue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MUpa Kak oTpa)keHHe 3BOIoIUU. OCHOBHbBIE CHCTEMaTHYECKHE
CPYIIIBI OPTraHU3MOB.

OBonronUs yeloBeKa. AHTPOIIOJIIOTHsS Kak Hayka. Pa3BuThe NpeicTaBiIeHUN O
MIPOUCXOXK/ICHUN yenoBeka. MeToibl n3yueHus: antponoreHe3a. Cxo/cTBa U pa3Iuuusl YesloBeKa
Y ’KUBOTHBIX. CHCTEMAaTUYECKOE TTOJIOKEHUE YETIOBEKA.

HBwxymme cunbl  ((akrtopel) aHTponorenesa. HacnenctBeHHass W3MEHYMBOCTh U
ecTecTBEHHbI 0T00p. OO01IecTBEHHbIN 00pa3 KU3HH, U3FOTOBIIEHUE OPYAUN TPYAa, MBIILJIEHUE,
peysb.

OcHOBHBIE CTaJUMM U BETBU 3BOJIOLMU YEIOBEKA: aBCTPAIONUTEKU, UenoBeK yMemblid,
Yenosek npsMmoxondamui, YenoBek Heanaepranbckui, Yemoek pasymHbli.  Haxonxum
HCKOIAeMbIX OCTAaTKOB, BPEMs CYILECTBOBaHMs, 00JacTh paclpocTpaHeHUs, 00BEM TOJIOBHOIO
Mo3ra, 00pa3 KU3HHU, OpyIusl.

UYenoseueckue pacwkl. OCHOBHBIE OOJBIIIME pachl: €BpOIECOUHAs (€Bpasuiickas), HErpo-
aBcTpasiongHas  (PKBaTOpHalbHAs), MOHTOJIOMJHAs  (a3MaTCKO-aMepHuKaHcKas).  YUepTsl
MPUCIIOCOOTIEHHOCTH TPEACTaBUTENCH UEeOBEUYEeCKUX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnuncrBo uenoseueckux pac. Kpuruka pacusma.

JdemoncTpauum:

IToptpersr: @. Pequ, JI. ITacrep, A. W. Onapun, C. Mumep, I'. FOpu, Y. /lapsus.

Tabmup! u cxembl: «Bo3ankHOBeHHEe COTHEUHOH CHCTEMBbI», «Pa3BUTHE OPraHUYECKOro
mupa», «PacturenbHas kieTka», <«OKuBoTHas kietka», «[Ipokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMa OpPraHu4ecKoro Mupay», «CpaBHEHHE aHATOMHYECKHX YEPT CTPOCHMS
YeJI0BeKa U 4el0BeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJI0K
MPEIKOB COBPEMEHHOI'0 4YeloOBeKa», «JlpeBHeimme mogn», «lpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «YemoBeuecKkue paco».

Ob6opynoBanue: wmymnsxku  «lIpoucxoxnenne uenoBeka» (OIOCTBI  aBCTPaJIONUTEKA,
MUTEKaHTPOIa, HeaHAepTallblla, KpOMAaHbOHIIA), CJIENKA WIM HW300pakKeHHUs KaMEHHBIX OpyIuil
NepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPhl, pyOniIa, ckpebia), reOXpoOHOJOTHIecKas Ta0IuIa,
Kosuiekus «®opMbl COXpAaHHOCTH MCKOIMAEMbBIX KUBOTHBIX U PACTCHUIN».

JlabopaTopHble M NpakTHYeCKHEe PA0OTHI:

[Tpaktrnueckas padora Ne 1. «3ydyeHre HCKOMAeMbIX OCTAaTKOB PACTCHUH M KUBOTHBIX B
KOJUIEKIUSAX.

DKCKypcusi « DBONIOIMUS OpPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-HAy4YHBbIH WIIN
KpaeBeTYECKUN My3€eH).

Tema 3. OpranusmMsbl U OKpYy»karomas cpeaa (S 4acoB)

OKonorusi Kak HayKa. 3ajauyd M pas3fenabl JKOJOruu. MeTonpl IKOJIOrMYECKUX
HCCIEA0BAHUI. DKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIOBEKA.

Cpenpl  oOMTaHUS ~ OpraHM3MOB:  BOJHAs,  HAa3eMHO-BO3JyIIHAas,  IOYBEHHas,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (akropel. Kiaccudukanus skomornyeckux (GakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOMOTreHHbIe. J[efiCTBHE HKOTOrH4ecKuX (PakTOPOB HA OPTraHU3MBI.

Abuornueckue  QakTOpbl:  CBET, TEMIeparypa, BiIaxXHOCTb. DoTonmepuomusm.
[IpucnocoOnenust opraHu3MoB K AeWCTBUIO a0MOTHYECKUX (aKkTOpoB. buonornyeckue puTMmsl.



buornueckue  ¢dakropel. Buapl OMOTHYECKMX ~ B3aMMOJCHCTBHUN:  KOHKYpEHLHS,
XHITHIYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusm, Koomnepamnus, MyTyaan3M, KOMMEHCATH3M
(KBapTUPaAHCTBO, HaxJICOHMYECTBO). AMEHCAIM3M, HEUTpaTu3M. 3HAYeHHE OMOTUYECKHX
B3aUMOJICHCTBUH /75 CYLIIECTBOBAHUS OPIaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJOrMYeCKUE XapaKTePUCTHKU nomyaauud. OCHOBHBIE IOKA3aTENIM IMOMYJISIUU:
YHUCIEHHOCTh, IUIOTHOCTb, POXAA€MOCTb, CMEPTHOCTb, MPHUPOCT, MuUrpauus. JIuHamuka
YUCICHHOCTH MOMYJISILMU U €€ PEeryIsIysl.

JdemoncTpanum:

[optpetsr: A. I'ym6omnpar, K. @. Pynbe, O. ['exkkens.

Tabmuue! u cxemsl: kapta «lIpupoansie 308 3eMnmn», «Cpeasl OOUTaHUS OPraHU3MOBY,
«Doronepuognzmy», «llomynsmum», «3aKOHOMEPHOCTH pPOCTa YHCICHHOCTH MOMYJISLUU
uHpy3opun-tydenskny, «llumessie nenm.

JlaGopaTopHble U NpaKkTHYecKne padoThi:

JlaboparopHas pabora Ne 3. «Mopdonorunueckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
OOUTaHUS.

JlaGoparopHas pabota Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[paxtuyeckas padora Ne 2. «IToacuér mIoTHOCTH NOMYISAILUA pa3HbIX BUJOB PACTCHUI.

Tema 4. CoodurecTBa u 3kosiornyeckne cucrembl (10 yacos)

CooOmiectBo  opraHu3smMoB  —  OuoneHo3.  CTpykTypbl  OuHOLEHO3a:  BHUJOBasd,
MpOCTpaHCTBEHHasl, Tpoduueckas (nmumesas). Buasi-nomuHanTel. CBs3M B OHOIIEHO3E.

DKonornvyeckue cucreMbl (dkocucremsbl). [lonsTne 00 sKocucTeMe M OHOTreOIeHO3e.
OyYHKIMOHAIBHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, DPEIyLEHTHI.
KpyroBopor BemecTB M NOTOK 3HEPTUUM B 3dKocucteme. Tpoduueckue (MUIIEBHIE) YPOBHHU
skocucTteMbl. [IumeBbie nenu u ceru. OCHOBHBIE TIOKa3aTeNd HKOCHUCTEMBI: Omomacca,
HIPOAYKIM. DKOJIOTMYECKHE NHUpPaMUJIbl: MPONYKLUH, YHUCIEHHOCTH, Ouomaccel. CBoicTBa
9KOCUCTEM: YCTOMUMBOCTh, CAMOperyJisius, passutue. Cykueccus.

[IpuponHbie 3KOCHUCTEMBL. DKOCHUCTEMBI 03Ep M peK. ODKOCHCTEMA XBOMHOIO WIIHU
UIMPOKOJIMCTBEHHOI O JIeca.

AHTpOITOreHHbIE YKOCHCTEMBL. ATpO’KOCUCTEMBI. YpOoskocucTeMbl. buonornueckoe u
XO03HCTBEHHOE 3HAYCHHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak ¢GakTop ycToMumBocTH 3KOocucTeM. CoxpaHeHHne OMOJIOTHYECKOTro
pa3HooOpa3us Ha 3emie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuipl, coctaB U CTpykrypa Omochepsl.
XKupoe BemectBo u ero QpyHkuuu. OcoOeHHOCTH Omocdepbl Kak TI100aTIbHOW 3KOCHUCTEMBI.
JluHaMu4eckoe paBHOBECHE U 0OpaTHas CBsA3b B Ouochepe.

KpyroBopoTsl BemecTB M OMOr€OXMMHYECKHE LHMKIBI 3JEMEHTOB (yriiepoaa, aszoTa).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenmoeuecTBO B Onocdepe 3emiid. AHTPONOreHHbIe U3MEHEHHS B Onocdepe. [ modanpHbIe
HKOJIOTHYECKHUE MPOOIEMBI.

CocymiecTBoBaHue NpupoIsl U yenoedecTBa. CoxpaHeHne OMopa3HO00pa3usi Kak OCHOBA
ycroiunBocTH 6rocgepbl. OCHOBA pallMOHAIBHOIO YIPABICHHUS IPUPOJHBIMU PECYPCAMU U UX
ucnonb3oBanue. JlocTrxenns OMOIOrUU M OXpaHa MPUPOJBI.

JdemoHncTpauum:

[Toptpetsi: A. 1. Tenciu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmuuel u cxemsl: «Ilumessle nenu», «buonenos: coctaB u cTpykrypay, «IIpupoansie
cooOmectBay, «llemn mnwuraHusy, «OKojormueckas mnupamuaa», «buochepa u dyemoBek»,
«JKOCHCTEMA IIUPOKOJIMCTBEHHOI'O Jiecay, «IDKOCHUCTEMa XBOMHOro Jiecay, «buoleHo3
BOJI0EMAY, «ArpoueHo3», «lIpuMepHble aHTpONOreHHbIE BO3JACHCTBUA Ha TNPHUPOIY»,
«BaxHeumye MCTOYHUKHU 3arpsi3HEHMs] BO3AyXa M IPYHTOBBIX BOI», «lloyBa — BakHenmas
cocrapJstonias ouocdepo», «DaxkTopsl Aerpananuu mousy, «llapaukoslit 3¢ dexT», «DakTopsl
PaIMOaKTUBHOIO 3arpsA3HeHus ouochepn», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenue



KHU3HU B Ouochepen, «O30HOBBIN 3KkpaH Onochepr», «KpyroBopor yriepona B Guocheper,
«KpyroBopot a3ora B mpupoze».

OGopynoBanue: MOJICITb-aNTUTAKAIIS «Tunmanbie OMOIICHO3BIY, repOapuit
«PacturenbHble  cooOuiectBa»,  Koulekuuu — «buouneHos», «Bpemurenn — BaKHEHIIMX
CEITbCKOXO3SIMCTBEHHBIX ~ KYJBTYP», TepOapuu M KOJJIEKIUH pPACTCHUH W IKUBOTHBIX,
MPUHAAJICKAIINUE K PA3HBIM SKOJOTMYECKUM TpyIinamM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Ddenepanyu, U300paKeHNUs OXPaHAEMBbIX BUJIOB PACTEHUH U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA NMPOI'PAMMBLI 110 BUOJIOTI'NH
HA BA30BOM YPOBHE CPEJJHEI'O OBLIEI'O OBPA30BAHUA

Cornmacho ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K Ppe3yJlbTaTaM OCBOEHHS
00y4aroLMMUCs MPOrpaMM CpeAHEro oo1ero o0pa3zoBaHus: JUYHOCTHBIM, METANIPEAMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B crpykType IMYHOCTHBIX pe3yJbTaTOB OCBOCHMS HpeaMera «bHonorus» BbIIEIEHbI
CIIEAYIOIIME  COCTABIISIOUIME: OCO3HAaHME OOYYaIOMIMMHUCS  POCCHUICKONW  TpakKIaHCKOH
WUJIEHTUYHOCTA — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIPECICHHIO,
HAIMYUE MOTHBALIMM K OOY4YeHHMIO OHOJIOTHH, IEJCHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXICHUI JIMYHOCTH HAa OCHOBE KJIFOYEBBIX IEHHOCTEH M MCTOPUUYECKUX TPATUIUIN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHHS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B
CBOEM  JIEATENIBHOCTH  LIEHHOCTHO-CMBICIOBBIMM ~ yYCTaHOBKaMH, NPUCYIIUMU  CHUCTEME
OMOJIOTHYECKOro 00pa3oBaHUs, HAIMYUE OKOJIOTHYECKOrO MPABOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LIEITU U CTPOUTH KUSHCHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUs npenMera «buonorus» mocTurarorcs B €IUHCTBE
yu4eOHOW M BOCHUTATENBHON NEATEILHOCTH B COOTBETCTBUU C TPAAWLIMOHHBIMU POCCUUCKHUMHU
COLIMOKYJIbTYPHBIMU, HCTOPUUYECKUMU U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, IPUHSATHIMHU B
o0lIecTBe MpaBUiaMH UM HOPMaMH MOBENEHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHMS,
CaMOBOCHHUTAHUSI M CaMOPAa3BUTHUA, PAa3BUTHUSI BHYTPEHHEW MO3ULIMUM JIMYHOCTH, MAaTPUOTHU3MA,
YBaXKEHUSI K 3aKOHY U MPaBOMOPAJIKY, YETOBEKY TpyAa M CTaplieMy MOKOJICHHUIO, B3aUMHOTO
yBaXKEHHUs, OEpexHOro  OTHOUIEHHS K  KYJIbTYpPHOMY  HAcleAMI0 M TPaIUIMSIM
MHOI'OHallMOHaIbHOro Hapoaa Poccuiickor deneparuu, MpupoIe U OKPYKarOILIEH Cpeae.

JINYHOCTHBIE PE3yJIbTaThl OCBOCHUS YU4eOHOro mpenmMera «BbHoNorusy AOMKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTHh OOYYaroUIuXcCsi PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
NO3ULMUEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAlUi, TO3UTUBHBIX BHYTPEHHUX
yOeXJICHU, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IEHHOCTSM POCCHICKOrO  OOIIeCTBa,
pacIIMpeHre KU3HEHHOTO OMNBbITa W OMbITa ACATEIHFHOCTH B MPOIECCE PeaTM3alldd OCHOBHBIX
HaIpaBJIE€HUN BOCIUTATEIbHON JEATEIbHOCTH, B TOM YUCIIE B YACTU:

1) rpaIaHCcKOro BOCUTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3UIIMM  OOYydYalomerocss Kak AaKTUBHOTO W
OTBETCTBEHHOI'0 YIEHA POCCUICKOr0 O0IIECTBa;

OCO3HAHUE CBOWX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEW, YyBa)XEHUE 3aKOHA U
MPaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATENbHOCTH MPHU CO3AAHUU Y4EOHBIX MPOEKTOB,
pelieHny yueOHbBIX U TO3HABATENbHBIX 331a4, BHITOTHEHUH OMOIOTHYECKIX YKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBCHHYIO TIO3WUIMIO 10 OTHOMICHUIO K SIBIICHUSM
COBPEMEHHOM KH3HU U OOBACHATD €€;

YMEHHE YYUThIBATh B CBOMX JICUCTBUAX HEOOXOAUMOCTh  KOHCTPYKTHBHOT'O
B3aUMOJICUCTBUS JIIOACH C pa3HBIMU YOEKICHUSMHU, KYJIbTYPHBIMH IIEHHOCTSMH U COI[UATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TMPOIECCE COBMECTHOIO BBIMOJHEHUS YYEOHBIX,
MO3HABATEIBHBIX U HCCIEIOBAaTENbCKUX 3aJa4, YBAKHUTEJIBHOI'O OTHOLIEHUS K MHEHUIO
OIIIOHEHTOB MPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIOIMUYECKOT0 COJCPKAHMUS;

TOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM AESTEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS



c(OPMHUPOBAHHOCTh POCCUNCKON I'PpaXKTaHCKON MIACHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K
CBOEMY HApOAay, YyBCTBa OTBETCTBEHHOCTH Iiepes PoamHOM, ropocTu 3a CBOW Kpail, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, MIPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAIBHOT0 Hapoaa Poccuu;

[ICHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACIEIUI0 U TMaMATHUKAM MPUPOIbI,
JOCTHKEHHIM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBJIEHHWE M pa3BUTHE
OMONOruy, MOHUMaHMsI 3HaYeHUsI OMOJIOrMH B IO3HAHUU 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00IIIECTBA;

HﬂeﬁHaﬂ Y6€)K}IéHHOCTI), TOTOBHOCTB K CITY>XCHHIO M 3allIUTC OTC‘I@CTB&, OTBECTCTBECHHOCTH
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHME TYXOBHBIX IIEHHOCTEW POCCUICKOr0 HAPOAQ;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 [TOBEACHHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAIlMIO0 U MPUHMMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMbBI U [ICHHOCTH;

OCO3HAHUE JIMYHOT'0 BKJIaJa B MOCTPOEHUE YCTOWYMBOTO Oy 1YILIETO;

OTBCTCTBCHHOC OTHOIICHHUEC K CBOUM pOAUTCIAM, CO3JdHUIO CCMbU Ha OCHOBC
OCO3HAHHOT'O IIPHUHATUA HCHHOCTeﬁ ceMeMHON XKMU3HU B COOTBETCTBHUU C TpaguuusaAMU HaApoOaOB
Poccun;

4) 3cTeTHYeCKOro0 BOCIMTAHUS

OCTCTUYCCKOC OTHOLICHHUE K MHPY, BKIKOYad 3CTCTUKY 6I)IT21, HAY4YHOI'O U TCXHHUYCCKOI'O
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUIA;

NOHUMAaHKE SMOLIMOHAIILHOT'O BO3/ICHCTBHSI )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIPAXKCHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPCMIICHHUC IIPOSABIIATH
KayecTBa TBOPUECKOM JINYHOCTH;

S) ¢usuyeckoro BocnUTaHHMsA, (GOpPMHPOBaHHUS  KYJAbTYPbl 3A0POBbS H
3MOLMOHAJIBHOIO 0J1arONoJTyYHsi:

MMOHUMaHWE W pean3alis 310pOBOro U 0e30macHoro obpasa Ku3HU (370pOBOE MUTAHUE,
COOJII0/IeHNe TUTHEHNYECKUX MPaBUII U HOPM, COATaHCUPOBAHHBIN PEXHUM 3aHATUHA M OT/AbIXA,
peryimspHas (Qu3ndeckas aKTHBHOCTH), OEPEXKHOro, OTBETCTBEHHOIO ¥ KOMIIETEHTHOT'O
OTHOILIEHUS K COOCTBEHHOMY (DPU3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMaHWE IICHHOCTH TMPaBUJ HMHAWBHUIYaJbHOIO W KOJUJIEKTUBHOTO 0€30MacHOro
MOBEJCHUS B CUTyaLUsIX, YTPOXKAIOLIIUX 30POBBIO U KU3HU JIIOJCH;

OCO3HAHUE TOCJIEACTBUM M HENPHUATUS BPEAHBIX NPUBBIYEK (YMOTpEOIEHUS aJlKoroJs,
HapKOTHKOB, KypeHus);

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K aKTUBHOI J1€ATEIbHOCTH TEXHOIOTUYECKOW U COLMATbHON HANpPaBIEHHOCTH,
CMOCOOHOCTh ~ MHHULIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITENBHO  BBIMOJIHATH — TaKyIo
JeATeNbHOCTD;

UHTEpEC K pasnuyHbIM chepam NpodecCHOHATBHOM NeATENIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaHHBIN BbIOOp Oynymeil npodeccuu u pealn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIaHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEU
KU3HU;

7) 3K0JIOTN4€eCKOTr0 BOCITUTAHUS

HKOJIOTHYECKH 11€7eC000pa3Hoe OTHOMICHHE K MPUPO/Ie KaK MCTOUHUKY KU3HH Ha 3emIle,
OCHOBE €€ CYIIIECTBOBAHUS;

NOBBIIIEHHE YPOBHS 3KOJIOTMYECKOM KyJIbTYphl: MPUOOpETEeHHE ONbiTa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX IOCIEACTBUN JUIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHUE TI00aTHHOr0 XapaKTepa SKOJIOTHIECKUX MPOOIIEM U TTyTEH UX peIIeHIS,



CIOCOOHOCTh MCIOIB30BaTh MPUOOpEeTaeMble MPU U3y4eHUU OUOJIOTHH 3HAHUS U YMEHHUS
IIpU pelIeHUU NpoOJeM, CBA3AHHBIX C PAlMOHAIBHBIM MPUPOJONOIb30BAaHUEM (COONIO/IEHNE
IIpaBWJI NOBEIEHUS B NPUPOAE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJOB, 3KOCHCTEM, OHochepsbl);

AaKTUBHOE HENpUATHE NCHCTBUI, NPUHOCSIIKUX BpE] OKPYKAIOIIEH MPUPOAHON Cpele,
YMEHHUE MPOrHO3UPOBATh HEOIArONPHITHBIE KOJOTMYECKUE IOCIEICTBUS MPEIIPUHUMAEMbIX
JEUCTBUN U NIPEAOTBpaALIaTh UX;

HAJIMYUE Pa3BUTOrO HKOJOTMYECKOIO0 MBIIIIEHHS, 3KOJIOIMUECKOM KYJIbTYphl, ONbITA
NESITETbHOCTH  JKOJIOTMYECKOW  HAaINpaBICHHOCTH, YMEHHsS pPYKOBOJACTBOBAaTbCS HMHU B
[I03HABATEJIbHOM, KOMMYHHUKaTUBHOW M COLMAJIbHOM IPAKTUKE, TFOTOBHOCTH K YYacTHIO B
MIPaKTUYECKOH EATEIbHOCTU IKOJIOTNYECKON HaIlpaBIEHHOCTH;

8) HEeHHOCTH HAYYHOIO NO3HAHUA:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAayKu M OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JUalore KyJabTyp,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOET'0 MECTA B MOJIUKYJIbTYPHOM MHUPE;

COBEPILICHCTBOBAHUE A3BIKOBOM M UNTATEIIbCKOM KYJIBTYPhI KaK CPEICTBA B3aUMOICHCTBUSA
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cHenupuKd OHOJOrMM KaK HayKd, OCO3HaHUS e€ poiu B (HOPpMUPOBAHUU
PaLMOHATIBHOIO HAYYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEIIOCTHOIO MPEACTaBICHUs 00 OKpYKaroleM
MHUpE KaK O €IMHCTBE TMPHUPOABI, 4YeJOBeKAa U OOIIeCTBa, B IO3HAHUM TPHUPOIHBIX
3aKOHOMEPHOCTEN U PEeLIEHUH MPOOIEM COXpaHEHHUS IPUPOJHOI'O PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTMU Ul COBPEMEHHON LIMBUIIM3ALMM: 00eCIeUeHUs
HOBOTO YPOBHS Pa3BUTHUSl MEIMILIMHBI, CO3[JaHWE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX
pemarb pecypcHbie MpoOIeMbl Pa3BUTHsI YETTOBEYECTBA, TIOMCKA ITyTeH BBIXOJA U3 TII00aTbHBIX
9KOJIOTMUYECKUX NMPpo0JIeM U oOecrieueH s Nepexoaa K yCTOMUMBOMY Pa3BUTHIO, PAllUOHATIBHOMY
HCIIOJIb30BAaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B MOJTYYEHUU OMOIIOTMYECKUX 3HAHMM B LIEJSIX MOBBIIICHUS OOIICH
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIIMOHAJIbHOU
IPaMOTHOCTH OOy4arouuxcs, GopMupyemMoi npu u3y4eHuu OuOoIoruH;

IOHMMaHUE CYIIHOCTH METOJIOB IIO3HAHMSI, HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIOJIB30BaTh MOJNy4YaeMble 3HAHUS JUIsl aHaluu3a U OOBSICHEHUs SIBICHUM
OKPYXKAIOIIEro MUpa M HPOMCXOAAIIMX B HEM H3MEHEHUH, yMEHHE JenaTb OOOCHOBAaHHbIE
3aKIIIOYCHHSI HAa OCHOBE HAYYHBIX (DaKTOB M HWMEIOMIMXCS JAaHHBIX C IeNbI0 IOJTY4eHUs
JTIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIb30BaTh OMOJOTMYECKUE 3HAHMUA JUIl pELIeHHs
po0JIeM B pealbHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE LIEHHOCTH HAayYHOH JEsTeIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIE0BATEIbCKYIO ACATEIbHOCTD HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTb K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TMIOJYYEHHIO HOBBIX 3HAHUM 1O OMOJOrMM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTIMHU.

METAINIPEJMETHBIE PE3YJIBTATHI

MertamnpeamMeTHble pe3ysbTaThl OCBOEGHHUS ydyeOHOro mpeamera «buoiorus» BKIIOYAIOT:
3HaYMMble I (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIUXCS  MEXAWCIUILIMHAPHBIC
(MexnpeMeTHbIE) OOLIEeHayYHbIE TIOHATHUS, OTPAXKAIOLIUE LIEJOCTHOCTh HAyYHON KapTUHBI MUpa
U cnenu@uKy METOJ0B MMO3HAHMsI, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, MpPOIECC, CHCTeMa, HAayuyHbId (DaKT, MPUHLMUI, TUMOTE3d, 3aKOHOMEPHOCTH, 3aKOH,
TEopHsi, HCCel0BaHue, HAOMIOJCHHE, U3MEpPEHHE, SKCIIEPUMEHT M JPYTUX), YHUBEpcajbHbIE
yueOHble JecTBUSA (TO3HABATEIbHbIC, KOMMYHUKATUBHBIC, PETYISTHBHBIE), OOecIeyrBaroIue



tdbopmupoBanre (QpyHKIHOHAILHON TPAaMOTHOCTH U COLMATbHOW KOMITETEHIIMU OOYYaroluXcs,
CIIOCOOHOCTH o0yuaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTIITHHAPHBIE,
MHPOBO33pEHYECKUE 3HAHUS U YHUBEpCAJbHbIE ydeOHbIE ACHCTBUS B IIO3HABATEIBHOW U
COLIMAJIbHOM MPAKTHUKE.

MeranpeaqMeTHbIE Pe3yJabTaThl OCBOCHHS MPOrPaMMBI CPETHETO OOImero oOpa3oBaHUs
JIOJ>KHBI OTPaXKaTh:

OBjajieHUe YHHBEPCAJIbHBIMHA Y4eOHBIMU MO3HABATE/IbHBIMHY /1€ CTBUSIMH

1) 6a30BbI€ JJOrHYEeCKHe JeHCTBHA:

CaMOCTOSTENbHO (OPMYIHUPOBATh U aKTyalIM3UPOBaTh MpoOIeMy, paccMaTpuBarh €&
BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHUS (aHalu3a,
CHUHTE3a, CpaBHEHUS, KiIaccupukanuu, oO00OIIEeHUs), PacKpbIBaTh CMbBICIT OHOJOrHYECKUX
MOHSITUH (BBIACATH UX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH CBS3H C APYTUMU MOHSATHUSIMHU);

ONpENENATh LEIN JeATENbHOCTH, 3ajaBas MapaMeTpbl M KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHTH PE3yJIbTAThI ACSITEIHHOCTH C TTIOCTABICHHBIMHU ILIECIISIMH,

UCIIOJIb30BaTh OWOJIIOTMYECKUE TMOHATHUS JUIs OOBbACHEHUs (AKTOB M SBICHUU KUBOU
MIPUPOJIBI,

CTPOUTH JIOTUYECKHE pACCYXACHHS (MHAYKTUBHBIC, IEIyKTUBHBIE, IO AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMaTPUBAEMbIX SBIICHUAX, (DOPMYIHPOBATH
BBIBOIbI U 3aKJIIOUYEHUS;

MPUMEHSATh CXEMHO-MOJICIBHBIE CPEACTBA JIA MPEJCTABICHUS CYIIECTBEHHBIX CBS3€H U
OTHOILIEHUH B H3y4aeMbIX OHOJIOTHYECKHX OOBEKTax, a TaKkKe MPOTHBOPEYUN pa3HOro poja,
BBISIBIICHHBIX B PA3TUYHBIX HH()OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCS MaTEPUATbHBIX
1 HEeMaTepUaIbHbBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTb, OLIEHMBATh COOTBETCTBUE PE3YJbTATOB IIEIISIM,
OLICHUBAThH PUCKHU IOCIICICTBUM IEATEIbHOCTH;

KOOPJIMHUPOBATh W BBIIOJHATH PA0OTy B YCIOBUSX PEAIBHOTO, BHUPTYAIBHOTO H
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBINIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCIIEI0BATENLCKHE TEfiCTBUS:

BJIQ/IETh HABBIKAMU y4EOHO-MCCIEI0BATEIbCKON U MPOSKTHOU NEATEIbHOCTH, HaBBIKAMU
pazperieHusi mpobIeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY IOHCKY METOJIOB
pelieHust MpakTUYECKUX 3aJ1a4, MPUMEHEHHUIO PA3IMYHBIX METOIOB TTO3HAHNS,

UCIOJIb30BaTh PA3WYHbIE BHUJIBI JIEATEIBHOCTH IO TOTYYEHHIO HOBOI'O 3HAHUS, €ro
WHTEPIIPETAINH, MPEOOPA30OBAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYyallMsX, B TOM YHUCIE MPHU
CO3JIaHUU Y4EOHBIX U COIIMAIBHBIX TIPOEKTOB;

(hopMupoBaTh HAyYHBIA THUI MBIILICHUS, BIAJAETh HAYYHONH TEPMUHOJIOTUEH, KIIFOUEBBIMU
TIOHSITUSIMHA U METOJIAMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BaTEIbHOM NEATEIbHOCTH U
KU3HEHHBIX CUTYaIUsX;

BBISBJISITh TMPUYMHHO-CIEACTBEHHBIE CBSI3M W aKTyaJlU3UpOBAaTh 3a/lady, BBIIBUTATh
TUTIOTE3y €€ peIIeHUs, HAXOAUTh AapTryMEHTHI IS JIOKAa3aTeIbCTBA CBOUX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBaTh IOJNIYYEHHBbIE B XOJE€ PEIICHUs 3aJadd Pe3yNbTaTbl, KPUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIN OMbIT;

OCYILIECTBIAThH IIeNIEHANIPABICHHBI MOMCK TEepeHOoca CPEeACTB U CIOCOOOB JEHCTBHS B
po(heCCHOHATBHYIO CPEY;

yMETh TEPEHOCUTh 3HAHWA B TO3HABATEIBHYID W  TPAKTHYECKYI0  0O0IacTH
KHU3HEICSITeTbHOCTH;



yYMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJEW, TpeaiaraTb OPUTHHAJIBHBIC IOAXOJbl M PEIICHHS, CTaBUThH
poOJIeMBI U 3a]auH, TOMYCKaIOIINe allbTEPHATUBHbIE PELLICHHUS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCA B PA3IMYHBIX MCTOYHHKAX WH(POpMAIUH (TEKCTe y4eOHOro mocolwus,
Hay4YHO-TIOMYJISIPHON JUTEpaType, OMOIOrMUECKUX CIOBapsAX M CIPAaBOYHHUKAX, KOMIBIOTEPHBIX
0a3ax JaHHBIX, B VHTepHeTe), aHAIU3UPOBaThb MHQPOPMAIMIO pPa3IMYHBIX BHJIOB M (opM
MPECTAaBICHUSA, KPUTUIECKU OLIEHUBAThH €€ I0CTOBEPHOCTh U HEMPOTUBOPEUHBOCTH;

(GbopMynmHpOBaTH 3ampOChl M TMPHUMEHSATh pPa3IHMYHBIE METOABI NMPH IOHCKE W OTOOpe
Ouonoruueckoil nHdopmanuy, He0OXOJUMOI [T BBIIOIHEHUS YUeOHbIX 3a/1a4;

npuoOpeTaTh OIBIT HCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCTIOIB30BAHUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (OpMYy MpejacTaBieHUs OHOJOrMYECKOn
nH(popManuu (CXxeMbl, TpaduKu, TUarpaMMBbl, TaOJIUIIbI, PUCYHKH U IPYTOe);

UCIIOJb30BaTh HAy4YHBIM S3bIK B KauecTBE cpeAcTBa IpH padore ¢ OMOIOrHYecKon
UH(pOpMaIMeil: NIPUMEHATh XUMUYeCcKUe, GU3NYEeCKUe U MaTeMaTHYeCKUEe 3HAaKH M CHMBOJIBI,
dbopmynbl, abbpeBuaTypy, HOMEHKIATYpPY, HCIOJIb30BaTh M IMPEOOPa3OBHIBATH 3HAKOBO-
CHMBOJINYECKHE CPEJICTBA HATJISITHOCTH;

BJAJCTh HAaBbIKAMU pACIIO3HABAaHWS W 3alIUThl  HMHQOpMALUM, WHPOPMALMOHHON
6€301acHOCTH JINYHOCTH.

OgJaieHne YHUBEPCAIBHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o6menmue:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BceX c(epax >KU3HU, aKTUBHO YY4aCTBOBATh B JUAIOre
WIN JUCKYCCHU TI0 CYHIECTBY OOCYKJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BHICKA3HIBAThH
CYXJIEHHs] OTHOCUTENIbHO BBIIOJIHEHUS IIpe/UlaraéMoi 3a/jaud, Yy4YUTbIBaTh HMHTEPECHl U
COIJIaCOBaHHOCTH MO3UIUH IPYrUX YYaCTHUKOB JMAJIOra WIN AUCKYCCUN);

pacrio3HaBaTh HEBEepOaJbHBIE CPENCTBA OOIICHHS, MOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, MMPEANOCEUTOK BO3SHUKHOBEHUS KOH(DIUKTHBIX CUTyallll, yMETh CMATYATh KOHPIUKTHI U
BECTH NEPErOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMHU OOIICHHS M B3aWMOJCHCTBHUSA, MOHUMATh HAMEPEHHS
JPYTUX JIFOJIEH, MPOSBISATh YBAKUTEIBHOE OTHOIICHHE K COOCCEIHUKY M B KOPPEKTHOH (hopme
(opMynHUpoOBaTh CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HUCIOJIB30BAaHUEM S3BIKOBBIX
CpPEICTB.

2) coBMeCTHasI 1eITeJIbHOCTD:

NOHUMATh M HMCIIONB30BaTh MPEUMYILECTBA KOMAaHIHOW U MHIMBHIYaTbHOM pabOTHI MpH
pelieHnr OMOIOrMuecKol MpoodaeMbl, 00OCHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYINITIOBBIX
(dbopM B3aMMOAEHCTBUS NPH pEeILIEHUH YyueOHOM 3a1auu;

BBIOMpPATh TEMAaTHUKy M METOJbl COBMECTHBIX AECUCTBUH C Y4ETOM OOLIMX HMHTEPECOB H
BO3MOXKHOCTEH Ka)KJIOT0 WieHa KOJJIEKTHBA,

IPUHUMATh LEJIM COBMECTHOM JEATENIbHOCTH, OpPraHU30BbIBaTh M KOOPAWHUPOBATH
JeUcTBUSL MO €€ JOCTHIKEHHIO: COCTaBJATh IJIaH JEHCTBMM, pacmpenensiTh poJid ¢ y4&€ToM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHON padOTHI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJa U KaXJ0r0 y4aCTHHKA KOMaH[bl B OOIIMI pe3ysapTar
10 pa3paboOTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OIEHWBATh WJICHU C IMO3MIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATErMUECKOE TIIOBEAECHUE B pa3IMYHBIX CHUTYyalUsX,
MPOSIBJIATH TBOPUECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

OsJaieHne YHUBEPCAJIBLHBIMH PeryJssTHBHBIMH J1€liCTBUSIMU:

1) camoopranu3anusi:



UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHMS JJIS BBIIBJICHUS MPOOJEM W MX pelIeHHs B
KU3HEHHBIX U Y4€OHBIX CUTYaIUsX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX M IOCTYNKAxX IO OTHOLIEHUIO K JKUBOU IPUPOJE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKAIOIIHX;

CaMOCTOSITENIBHO OCYILIECTBIIATh [MO3HABATEIbHYIO AEATEIBHOCTb, BBIABIATH MPOOIEMBI,
CTaBUTh U (OPMYIUpPOBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENbHON JAEATENbHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABIIATh IUIaH PEHICHUs TPOOJIEMBI C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U PEOYTEHHIH;

JlaBaTh OLIEHKY HOBBIM CUTYAallUsIM;

paciupsaTh paMK{ yueOHOT 0 IpeiMeTa Ha OCHOBE JTUYHBIX MTPEAOYTEHHI;

JiesIaTh OCO3HAHHbIIN BBIOOp, apIyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKON 3PYIUIIUMU B Pa3HBIX 00JIaCTAX
3HaHUH, MOCTOSHHO MOBBIIIATH CBOI 00pa30BaTENbHbIN U KyJIbTYPHbIH YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISM;

BJIaJIeTh HaBBIKAMH [TO3HABATEIbHON pedreKcHH Kak OCO3HAHMS COBEPIIAEMbIX JEHCTBHMA
Y MBICIIMTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIH30BATh MPUEMBI peIIeKCUU
JUIsl OLICHKH CUTYalluH, BIOOpA BEPHOI'O PELICHHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHNUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI U ApI'YMEHTBI APYTUX MPU aHAJIN3€ PE3YIbTATOB JESATENbHOCTH;

3) npuHsATHE CeOS M APYIUX:

NpUHUMATh ceOsl, TOHUMasi CBOU HEJIOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M ApI'YMEHTBI APYTUX MIPU aHAJIN3€E PE3YIbTATOB IEATEIbHOCTH;

MIpU3HAaBaTh CBOE MPABO U MPABO JIPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTH MOHMUMATh MUP C MO3UIMU APYroro 4eaoBeKa.

NPEAMETHBIE PE3YJIbTATHI

[Ipenmernsie pe3ynbraThl ocBoeHus nporpaMMbl COO 1o 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuueckue s yueobHoro npenmera «buonorusi» HaydHble 3HAHMS, YMEHUS U
Croco0bl JEWCTBUI MO OCBOEHMIO, HHTEpPHpETallMM U MpeoOpa3oBaHUIO 3HAHWM, BHIbI
JEATENbHOCTH 110 TOJIYYCHHUI0 HOBOTO 3HAHWUSA M NMPUMEHEHUIO 3HAHWH B PA3TUYHBIX Y4EOHBIX
CUTyallUsiX, a TakXe B pealbHBbIX J>KU3HEHHBIX CUTYyallUsX, CBSA3aHHBIX ¢ Ouoinorueil. B
IIporpamMMe IpeaMETHBIE Pe3yJIbTaThl MPEACTaBIEHBI 110 roJjaM 00yUeHHUs.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMs ydeOHoro mpenmera «buomorus» 6 10 knacce
JIOJKHBI OTpaKaTh:

c(OpMHPOBAHHOCTh 3HAHUKA O MECTE€ M POJM OHOJOrMH B CHCTEME HAyYHOT'O 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA H
Hay4HOT'O MHPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOr0OB B pa3BUTHE
Ouonoruu, QyHKIMOHAIEHON TPAMOTHOCTH YeJIOBEKa ISl PELICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpBIBAaTh COJEpKAHUE OMOIIOTMYECKUX TEPMHUHOB M MOHSATHH: JKU3Hb, KICTKA,
opranu3M, Mmerabomu3m (0OMEH BemeCTB M  IPEBpAlleHHE DJHEPruM), I'OMEOcTa3
(camoperynsusi), ypOBHEBas  OpraHM3alMs KUBBIX  CHUCTEM, CaMOBOCIPOH3BEICHUE
(penpoaykiust), HaCI€ACTBEHHOCTh, U3MEHUYHUBOCTh, POCT U PA3BUTHE;



yMEHHUE H3jararb OHOJOrMYEeCKHe TEOpUH (KJIETOYHAs, XPOMOCOMHAas, MYTallMOHHas,
LEHTpaJbHas J0rmMa MoJeKyJsipHod Ouonorun), 3akoHel (I. Mennens, T. Moprana, H. W.
BasunoBa) u yueHus (0 eHTpax MHOT0oOpa3us U MPOUCXOXKJICHUS KyIbTypHbIX pactenuid H. U.
BagunoBa), onpenenars TpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHME BJaJIleTh METOAAMM HAyYHOr'O MO3HAHMS B OMOJIOrMM: HAOJIOJIEHUE U ONHCAaHUE
KHUBBIX CHCTEM, TIPOLECCOB M SIBIECHUH, OpraHM3alys M IPOBEICHHE OHOIOrMYECKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyeMbIMU
BEIMYMHAMHU, OOBSCHEHHE TIONYUYEHHBIX PE3YyJIbTAaTOB, HCIOJB30BAHHBIX HAYYHBIX MOHSATHIA,
TEOpHI ¥ 3aKOHOB, YMECHHUE JIeNIaTh BBIBO/IBI HA OCHOBAHHUH MOJTYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKM BHPYCOB, KJIETOK MPOKAPHOT U IYKAPHOT,
OJTHOKJIETOYHBIX 1 MHOI'OKJIETOUHBIX OPraHW3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHA BEIIECTB U
MIPEBPALLEHUS SHEPTrUU B KJETKe, (OTOCHHTE3a, IIACTUYECKOI0 M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIJIOJOTBOPEHMSI, PA3MHOXKEHUS, UHIUBUAYaIbHOIO Pa3BUTHUSA
opranusma (OHTOT'€HE3);

yYMEHUE TPUMEHSTH MOJYYCHHBIC 3HAHUS ISl OOBSICHEHUS! OMOJIOTMYECKHUX TPOIECCOB H
SBJICHUH, JUI IPUHATUS IPAKTUYECKUX PELICHUH B IOBCEJHEBHOM JKHU3HHU C 1I€IbI0 00ecIeueHus
0€30IaCHOCTH CBOETO 3J0POBBS M 3JI0POBbS OKPYKAIOUIMX JIIOJCH, COONIIOACHUS HOPM
IPaMOTHOTO TIOBEJICHHS B OKpPY)KAIOUIeH MPHPOTHON Cpeje, NMOHMMAaHHE HEOO0XOJAUMOCTH
UCIOJNB30BAaHMUS JTIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOIMH Ul PalMOHAJIbHOIO
MPUPOAOIOIH30BAHUS;

YMEHHUE pemaTh JJIEMEHTApHbIE TeHETHYEeCKHe 33Ja4d Ha MOHO- W JUTHOpHIHOE
CKpELIMBaHUE, CLIEIUIEHHOE HACeI0BaHUE, COCTABIIATh CXEMbl MOHOTMOPHIHOTO CKPEIMBAHUS
JUIsl TIpe/ICKa3aHusl HacIeI0BaH!s IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOIHATH JTAOOpAaTOPHBIE M NPaKTHUECKUE paboThI, COOMIONATh MpaBHiia TpU
pabote ¢ yueOHBIM | JIa0OpaTOPHBIM 00OPYIOBAHHEM;

yMEHUE KPUTHYECKH OLIEHUBAThb U WHTEPHPETUPOBaTh HH(OpMAIMIO OHOIOrHYECKOro
COJZICp)KaHUsl, BKJIIOYAIOUIYIO ITICEBJIOHAYYHBIC 3HAHUS U3 PA3IUYHBIX HCTOUYHUKOB (CpelCTBa
MaccoBOW MH(MOpMAIMH, HAYYHO-TIONYJISIPHBIC MaTepUANbl), STHUYECKHE aCIEKTHl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTUH, MEAULIMHE, OMOTEXHOIOTHH;

YMEHHE CO3[aBaTb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
OMONOTUYECKYI0 HMH(POPMAIMI0 W3 HECKOIBKUX HWCTOYHHKOB, TPAMOTHO HCIIONB30BaTh
MOHATUIHBIN anmapaTt OMOIOrHH.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OcBoeHUsi yueOHoro mpenmera «buomorus» 6 11 knacce
JOJIKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECT€ M POJIM OWOJOTHU B CHUCTEME HAy4YHOrO 3HAHUS
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpA U
HAay4YHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-OMOIOrOB B pa3BUTHE
ouonoruu, QyHKIIMOHATLHOW IPAMOTHOCTH YEJIOBEKA JIJISl PEIICHHMsI )KU3HEHHBIX 33]1ad;

YMEHHE PacCKpbIBaTh COJIEp:KaHNe OMOIOrMYeCKUX TEPMUHOB U OHATUMN: BU, TOMYJISIUS,
reHo(OH/I, DJBONIOLHUSA, MABWXKYIIHE CUIbl ((aKTOpbI) SBONIOIHH, MPUCTOCOOICHHOCTD
OpPTaHHW3MOB, BHUI000pa30BaHUE, OKOJIOTMYECKHE (PAKTOPBI, DIKOCHCTEMA, IPOJIYIICHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIETIH MUTaHUs, SKOJIOrMuecKas mupaMuaa, Ouoreonenos, ouocdepa;

yMEHHE Wu3Narath Ouoioruyeckue Teopuu (dBomonuoHHass Teopus Y. JlapBuHa,
CHUHTETHUYECKasl TEOPHS IBOJIIOIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxonacrea K. M.
bapa, dyepenoBanusi riaBHBIX HampaBiieHHH W myrei sBomtonmu A. H. CeBepiioBa, ydyeHHs O
o6uocdepe B. . Bepraackoro), onpenensiTh FpaHUIIbl KX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJAJIETh METOJAAMH HAyYHOr'O MO3HAHWS B OHOJOTHH: HAOJIOJICHUE U ONHCAHUE
JKUBBIX CHCTE€M, TIPOIIECCOB U SIBJICHUM, OpraHu3alus W TMPOBEJACHUE OUOIOTHYECKOTO
JKCIIEPUMEHTA, BBIIBIJKEHUE THIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXKIY HCCIEAYEMbIMU



BEITUYMHAMHU, OOBSICHEHHWE TOJYyYEHHBIX PEe3YNbTAaTOB, HCIIOIB30BAHHBIX HAYUYHBIX TMOHSATHH,
TEOpUI ¥ 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIBI HA OCHOBAHWUH TIOITYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOIMYECKUX OOBEKTOB: BUIOB,
MOMYJSALMM, TNPOAYLEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOreOl[€HO30B U HKOCHUCTEM,
0COOCHHOCTH  TPOIECCOB:  HACIEICTBEHHOW  M3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BH1000pa30BaHUsl, TIPUCTIOCOOJICHHOCTH OPTaHW3MOB, JACHCTBUS JKOJOTHYECKUX (PaKTOPOB Ha
OpraHu3MBbl, [IEPEHOCa BEIECTB U MMOTOKA YHEPTUU B IKOCHCTEMaX, aHTPOIOT€HHbIX U3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB W OWOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

YMEHHE MPUMEHSTH MOJyYeHHbIE 3HAHUS JUIsI OOBSICHEHUS OMOJIOrMYECKUX MPOIECCOB U
SIBIICHUH, JJI NPUHSTHS IPAKTUYECKUX PEILIEHUI B OBCEAHEBHON KU3HHU C LIETbI0 00eCieueHus
0€30M1acHOCTH CBOETO 370pPOBbsi M 3/I0pPOBbS OKPYXKAIOUIMX JIOAEH, COOMIOACHUS HOPM
IPaMOTHOTO TOBEJCHUA B OKPYKAaIOLIEH NPUPOIHOM cpeje, MOHMMAaHHE HEOOXOAUMOCTH
WCTIOJIb30BaHHUS JOCTHKEHUH COBpPEMEHHOU O6uonorun TUIS paIoHATBHOTO
MIPUPOIONOIb30BaAHUS,

YMEHHE pellaTh 3JeMEHTapHble OMOJIOrMYecKHe 3a/ladyM, COCTABIATH CXEMbl MEpeHoca
BEILIECTB U SHEPIUU B IKOCHCTeMax (LIeNu MUTaHus);

YMEHHE BBINOJHATh Ja0OpaTOpHbIE M NpaKTHUYecKue paboThl, cOONIOAATh MpaBuiIa MpU
pabote ¢ yueOHBIM | J1a0OpaTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKHU OIICHWBATh W HHTEPIPETUPOBATH HH(POPMALUIO OHOIOTHYECKOrO
COJZIep)KaHMUsl, BKJIIOYAIONIYIO ITICEBJIOHAYYHBIC 3HAHUS U3 PA3IUYHBIX HCTOUYHUKOB (CpElCTBa
MaccoBOi WH(OpMaIMK, HAYYHO-TIONYJSAPHBIE MaTEpHallbl), paccMaTpuBaTh TJIOOATbHBIC
9KOJIOTMYECKUE MPOOIeMbl COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIC TIMCHMEHHBIE M YCTHBIC COOOIIECHHs, 00001mas
OMONOTHYECKYI0 HMH(POPMALMI0 W3 HECKOJBKUX HCTOYHUKOB, TPaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoJsmnuecTBo yacoB

Ne HaumeHoBaHue pa3ieioB U TeM K I JuieKTpOHHbIE (UG POBbIE)
n/m MPOrpamMMbl Bcero 0};‘1)6(::;1:51e p:KaTﬁl:;ﬁK"e o0pa3oBaTe/IbHbIE Pecypchl
1 buonorust kak Hayka 2 0.5 bubmuoreka [1OK https://m.edsoo.ru/7f41¢c292
2 JKuBBIC CHCTEMBI M X OpraHU3aIus 1 bu6muoreka I{OK https://m.edsoo.ru/7f41¢c292
3 XUMHYECKUI COCTAB U CTPOCHHE KICTKH 8 1 1 bubmuoreka ITOK https://m.edsoo.ru/7f41¢c292
4 KusHenesTenbHOCTh KIIETKH 6 0.5 bubanoreka ITOK https://m.edsoo.ru/7f41¢292
5 Pa3sMHOMCHHE U HH/HBHIYATHHOC PA3BUTHE 5 0.5 Bu6morexa [IOK https:/m.eds00.ru/7f41c292
OpPraHU3MOB
6 HacnencTBeHHOCTS i H3MeHUMBOCTE 9 1 15 Bu6mioreka [{OK https://m.eds00.ru/7f41c292
OpPraHU3MOB
7 Cenexiums opranusMos. OCHOBEI 3 bubmmorexa IIOK https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTHH
OBIIEE KOJIMYECTBO YACOB I10 34 ) 4
I[TPOIT'PAMME
11 KJIACC
K
Ne HauMeHoBaHMe pa3iesioB U TeM K OTHTEETRO '{ac;_)IB DJIeKTpPOHHbIe (LU (POBbIE)
n/m MPOrpaMMblI Bcero OHTPOILHBIC paKTmieckue oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
1 DBOJIONMOHHAsT OUOJIOTHS 9 1 bubanoreka I1OK https://m.edsoo.ru/7f41cc74
2 ];;);I;ZIKHOBeHHe 1 PASBHTHE KU Ha 10 1 0.5 bubmumoreka ITOK https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl 1 OKpYKaroIIas cpeaa 5 1 bubaunoreka ITOK https://m.edsoo.ru/7f41cc74
4 Coo01IecTBa U SKOJIOTHYECKUE CUCTEMBI 10 1 bubanoreka IIOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 5 2k

[TPOITPAMME




INOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

KoaunuecTBOo 4acos

Ne JJIeKTPOHHBbIE HH(PPOBBIE
n/n Tema ypoka Bcero Kontpoanneie HpaxTuaeckue o0pa3oBaTesibHbIE PeCYPChI
padoThI padoThI
1 EHOMOMIS B CHOTEME Hal 1 bubaunoreka IOK https://m.edsoo.ru/863e6122
A https://m.edsoo.ru/863e632a

Metoabl NO3HAHMS KUBOW MPUPOIBL.

o | Mpaxmiccias pabora Ne 1 «Henomssosanme 1 0.5 Bubnmorexa LIOK https://m.eds00.ru/863e6122
Pa3IMYHBIX METO/IOB [IPU U3YUEHUHU
OMOJIOTHYECKUX 00OBEKTOBY

3 buosorueckue cncTembi, Mpoeccs! 1 Hx 1 Bubmuorexa IJOK https://m.edsoo.ru/863e6564
M3y4YeHUe

4 KUMUeCKui cocTas knetku. Boxa n 1 bubaunoreka IOK https://m.edsoo.ru/863e674e
MHUHEPAIbHBIE COJIH

5 benku. CoctaB u cTpoeHHE OCITKOB 1 bubmmoreka [TOK https://m.edsoo.ru/863e6b72
depMeHTHI — OMOIOrMYecKHe KaTaau3aTOphI.

6 Jlaboparopuan E’aGOTa Ne 1 «isyaenne 1 0.5 bubmmoreka IIOK https://m.edsoo.ru/863e6b72
KaTaJIMTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHIIa3bl T KaTalas3bl)»

7 Vriesoasl. JIunuasl 1 bubanoreka ITOK https://m.edso0.ru/863e6870

8 HyknennoBbie Kucinorel. ATD 1 bubsimoreka I1OK https://m.edsoo.ru/863e6d5c

9 06061]1,?“6 10 Teme "XMMHHICCKUH COCTaB 1 1 bubaunoreka ITOK https://m.edsoo.ru/863e6e88
KJIETKH
Ucropust 1 MeTObI U3YUYEHUSI KIIETKU.

10 Knerounas teopus. Kinerka kak neiaoctHas 1
KHUBasi CCTeMa
CtpoeHue 3yKapruOTHYECKON KIETKH.
Jlabopatopuas pabora Ne % «Msysenne bubaunoreka I1OK https://m.edso0.ru/863e6ff0

11 CTPOEHUS KJIETOK PacTeHUH, KHUBOTHBIX, TPHOOB 1 0.5

1 6aKTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenapaTax u uX OMHCAHUE»

https://m.edso0.ru/863e716¢




12 OOMEH BENIECTB WA META00IN3M 1 bubmmoreka ITOK https://m.eds00.ru/863e766¢
13 dorocunTe3. XeMOCHHTE3 1 bubanoreka ITOK https://m.edsoo.ru/863e7c98
14 DHepreTUyecKkuii 00MeH 1 bubmmoreka ITOK https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIETKU. J{eieHne KICTKH.
15 | Muros. Jlabopatopuas pabora Ne 3 1 0.5 Bu6suoreka LTOK https://m.edsoo.ru/863e7dc4
«HabmroIeHne MUTO3a B KIIETKaX KOHUMKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKPOITPENaparax»
16 buocmires benra. Peaxiys MaTpurinoro 1 bubmuoreka ITOK https://m.edsoo.ru/863e796e
CHHTE3a
17 Tpancasiys — OHOCHHTE3 OejKa 1 bubanoreka ITOK https://m.edso0.ru/863e796e
18 Hexknerounsie pOpMBI JKU3HH — BHPYCHI 1 bubmmoreka ITOK https://m.edsoo.ru/863e7540
19 (DOPMBI PA3MHOKEHHA OPraHH3MOB 1 BHGJIII/IOTCKa IIOK https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiio3 1 bubanoreka ITOK https://m.edsoo.ru/863e7f4a
O06pa3oBaHue U PA3BUTHE TTOJIIOBBIX KJIETOK.
21 Oruonorsopenne. Jlabopatopuas padora No 4 1 0.5 Bu6nunorexa ITOK https://m.edsoo.ru/863e81b6
«M3ydeHne CTpOEeHHs MOJIOBBIX KIETOK Ha
IOTOBBLIX MHKPOIIpEIapaTax»
22 WuauBuyaibHOE Pa3BUTHE OPTaHU3MOB 1 bubmnoreka ITOK https://m.edsoo.ru/863e8436
23 T'eneruka — nayka 0 HaC/ICACTBEHHOCTH 1 1 bubmmoreka IOK https://m.edsoo.ru/863e86f2
U3MEHYMBOCTHU
24 i;g;g;’rgﬁ;;;zg ;{I?;g;iﬁi;iﬂ TPH3HAKOB. 1 bubmmoreka ITOK https://m.edsoo.ru/863e8878
25 Jlurudpuoe crpenmBanue. 3akon 1 bubmmoreka ITOK https://m.edsoo.ru/863e89a4
HE3aBUCHMOI'0 HACJIEJOBAHHUS IIPU3HAKOB
CueIIeHHOe HACIIEI0BAHUE [IPU3HAKOB.
JlaboparopHas padora Ne 5 «3yueHue
26 PE3yJIbTATOB MOHOTHOPUIHOTO M JUTHOPHTHOTO 1 0.5 bubnmoreka [{OK https://m.edsoo.ru/863e8c60
CKpEIUBAHUs Y IPO30(UIILI HA TOTOBBIX
MHKpOITpenaparax»
27 I'eneruka nona. Haciieziosaue npusHakos, 1 Bu6nuoreka ITOK https://m.edsoo.ru/863e8c60

CHCIIJICHHBIX C IT0JIOM




N3menunBocTs. Henacnencreennas
n3MeH4nBOCTh. JIJabopaTopHas pabora Ne 6.

28 W3y4yenne MoIupUKAIMOHHON H3MEHYHBOCTH, 1 0.5 bubnuoreka [{OK https://m.edsoo.ru/863e8efe
MOCTPOCHHE BAPHALIMOHHOT'O Psijia U
BapHalMOHHOM KPUBOM»
Hacnencreennas u3MeH4YnBOCTh. JlabopaTopHas
29 pabora Ne 7. «AHanu3 myraiuii y 1po30Quisl 1 0.5 bubnuoreka [{OK https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MHUKPOIIPEnapaTax»
30 I'enernka yemoBeka 1 bubanoreka ITOK https://m.edsoo.ru/863e8d78
31 O6006mmenue no Teme «HacnencTBeHHOCTh U 1
M3MEHYMBOCTH OPTaHM3MOBY
32 Cenekius Kak HayKa M IPOIIECC 1 bubmuoreka IIOK https://m.edso0.ru/863e9214
33 METOZEL H HOCTHOKCHMS CENCKIHH PACTeHHH U 1 bubnunoreka ITOK https://m.edsoo.ru/863e9214
YKUBOTHBIX
34 BHOTEeXHOJIOTHs KaK 0Tpacib MPOU3BOICTBA 1 Bbubauoreka ITOK https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4




11 KVIIACC

KoJysnuecTBo yacoB

[1]
lij; Tema ypoka Beero Koutpoabubie | IlpakTuyeckue 023;?:5;&;?;3:35:;;;;
padoThbI padoThI

1 DBOIIOIUS M METOIBI €€ U3YUCHHMSI 1 bubnuoreka [1OK https://m.edsoo.ru/863ea20e

2 HcTopus passATHA PEACTARNEHHI 00 1 Bubmmorexa ITOK https:/m.eds00.ru/863e9570
IBOJIIOIHH

3 MUKPO3BOTIOLIHS 1 bubnuoreka [1OK https://m.edsoo.ru/863e9cle
[Monynsius Kak IeMeHTapHast eAWHHUIA BUIA U

4 ssomorun. Jlaboparopnas paora Ne 1 1 0.5 Bubmorexa ITOK https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB 10 MOP(OIOrHIECKOMY
KPUTEPHIO»

5 JIBIDYIAC CUITBL (S7IEMEHTAPHEIE (aKTOPDI) 1 Bbubanoreka ITOK https://m.edsoo.ru/863e9da4
SBOJTIOLIUHT

6 EctecTBeHHBIH 0TOOp ¥ ero GopMbl 1 bubmmoreka [TOK https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BONIONKN: PUCIIOCOOICHHOCTD
OpraHW3MOB U BHI000pa30BaHueE.

7 JlaGopatopHas pabota Ne 2 «Onucanue 1 0.5 bubmmoreka LIOK https://m.edsoo.ru/863e9fde
MIPHUCITOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHTEIILHOTO XapaKTepa»

8 HamnpaBneHus ¥ yTH MakpO3BOJIOIHH 1 bubnmnoreka ITOK https://m.edsoo.ru/863e9cle

9 HeoOpaTtuMocTh 3BONIOIIUH 1

10 Hcropus sxn3HM Ha 3eMII€ U METOABI €€ 1
U3YUYEHUS

11 ['unoTe3sl MPOUCX OXKICHHMSI )KU3HU Ha 3emiie 1 bubnuoreka I{OK https://m.edsoo.ru/863ea5a6

12 PasBuTHe KHU3HU Ha 3eMJIe 10 3paM M [IEpUo1aM 1 bubmuoreka ITOK https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIIbl YBOIIOIMH PACTUTEIBHOIO U

13 uBoTHOro Mipa. IpaxTiriccias pabora Ngvl 1 0.5 Bbubaunoreka IOK https://m.edsoo.ru/863ea8bc
«M3yyeHne NCKOMAEMbIX OCTaTKOB PaCTEHUH 1
JKMBOTHBIX B KOJUIEKITHSIX)

14 CoBpeMeHHasl CCTEMa OPraHMYECKOro MHUpa 1 bubnuoreka [1OK https://m.edsoo.ru/863ea48e

15 DBOJIONHS YeI0BEKa (aHTPOIOTCHE3) 1 bubaunoreka I1OK https://m.edsoo.ru/863eac2c

16 JIBroky1ye cuiibl ((hakTophl) aHTPOIOreHe3a 1 bubmuoreka [1OK https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaINY IBOJIIOIMY YEJIOBEKA 1




YenoBeueckue pacel U IPUPOIHBIE aAANTALIUN

18 1 bubmmoreka IJOK https://m.edsoo.ru/863eaea2
JeJIoBeKa
19 O06006menue o Teme «Bo3HUKHOBEHHE U 1
pa3BHUTHE XKH3HH Ha 3emiie»
20 DKOJIOTHs KaK HayKa 1
21 Cpenbl 0OMTaHMS M YKOJIOTHUCCKUE (aKTOPBI 1 bubaunoreka I1OK https://m.edsoo.ru/863eafec
Abuotnueckue dakropsl. JlabopaTopHas padora
Ne 3. «Mopdonorudeckre 0cOOCHHOCTH
22 pacTeHUH U3 Pa3HBIX MECT OOMTAHHSIY. 1 0.5 bubmmoreka [IOK https://m.edsoo.ru/863eb10e
JlabopatopHas pabora Ne 4. «BinusiHue cBera Ha
POCT U pa3BUTHE YECPEHKOB KOJIEyCay
23 buotnueckue GhakTopsl 1 bubmunoreka ITOK https://m.edsoo.ru/863eb348
DKOJOrMYECKUE XapaKTEPUCTHKH MO YJISIIIHH.
o4 IIpaxTrueckas pa60TavN9 2 «llonmcuér 1 05
IUIOTHOCTH TIOMYJISIUI pa3HBIX BHIOB
pacTeHun»
25 Coo0111ecTBa OpraHu3MoOB — OHOIICHO3 1 bubmmoreka [1OK https://m.edsoo.ru/863eb46a
26 DKOJIOTMYECKHE CHCTEMBI (IKOCHCTEMBI) 1 Bbubaunoreka I1OK https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeIA YIKOCHCTEMBI.
27 Dkosnorudyeckue nupamusl. CBoiicTBa 1 bubmmoreka L{OK https://m.edsoo.ru/863eb5fa
skocucteM. Cykneccus
28 [IpupoHbIe SKOCUCTEMBI 1
29 AHTpPOIOr€HHBIE SKOCUCTEMBI 1
30 brocdepa — riaobanbHas sKocHcTEMa 3EMITH 1 bubmmoreka ITOK https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUsI Orochepbl 1 bubmmoreka [IOK https://m.edsoo.ru/863ebd16
32 UYenoeuecTBO B Orochepe 3emin 1
33 Cocy1iecTBOBaHUE MPUPOJIBI M YEIIOBEUECTBA 1 bubaunoreka ITOK https://m.edsoo.ru/863ebale
34 [ToBTOpenue Tembl «CooOIIecTBa U 1
DKOJIOTHUECKUE CUCTEMBI
OBIUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2.5




YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akunonepuoe obmiectBo «M3aarensctBo «IIpocBemenne»

buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6rios A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Aximonepnoe odmectBo «M3narensctBo «lIpocBerienne

METOANUYECKHUE MATEPHAJIBI VIS YYUTEJIA

NUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

1. http://school-collection.edu.ru/ - Emuxas xomaekius I[{udpossix OOpa3oBaTelbHBIX
Pecypcos»

2. https://resh.edu.ru/ - Poccuiickast 3JieKTpOHHAsK IITKOJIa

3. http://ebio.ru/ - DnexTponHbIH yueOHUK «BHOTOrHsD.

4. http://bio-ximik.narod.ru/bio/bio.htm - ctpoenue kiaerok

5. http://biokhimija.ru/lekcii-po-biohimii.html - 6uoxumus

6. http://evolution2.narod.ru/index.htm - sBosmrorus

7

8

9.

1

http://nrc.edu.ru/est/r4/ - Guonoruveckas KapTHHA MUPA
http://planete-zemlya.ru/ - ITnanera 3emis
http://ecologysite.narod.ru/index.html - skomorus

0. http://bio-nica.narod.ru/index.html - 6Guonuxka
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