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HOACHUTEJIBHAS 3AIINCKA

[Ipn pa3paboTke nporpamMmbl MO OHUOJIOTUU TEOPETHUECKYIO OCHOBY MJIs
ompezeNieHus] MOAXOA0B K (OPMHUPOBAHUIO COJAEpKaHUS Yy4eOHOro MpenMera
«buonorus» cocraBuiaM: KoHUentyaibHble mnonoxeHus PIoC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIel, CcoJepXaHus, pe3yibTaroB OOy4YeHHUS U
TpeOOBAaHUM K YPOBHIO ITOATOTOBKHU BBIITYCKHUKOB, TOJIOXKEHHS 00 OOIIUX IEIIAX U
OPUHILIMIIAX, XapaKTEPU3YIOUUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro
oOmero oOpazoBanusi B Poccuiickoit @Denepanuu, a TakkKe IMOJOKEHUS O
cnenuduke OMonoruu, e€ 3Ha4YeHUU B MO3HAHUU KUBOUM MPUPOJIBI U 0OECIICUCHUH
CYILIECTBOBAHHS 4YeJIOBeUeCKOro oodmiectBa. COrjaacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpezieNieHbl OCHOBHBIC (DYHKIIMM MPOTpPaMMbl MO OHOJOTHH U €€ CTPYKTypa, a
TaKK€ OPUEHTHUPOBAHA HA ILIEJIEBbIE MPHOPUTETHI JTyXOBHO-HPABCTBEHHOI'O
pPa3BUTHS, BOCIHUTAHHUS M COIMAIM3AIMU OOydYarommxcs, chopmyIupoBaHHBIE B
denepanbHOl paboueil mporpaMmMe BOCIIUTAHUS.

[Iporpamma 1o OuonoruuM Ja€T NpeACTaBICHHE O UelsIX, 00 obuiei
cTparerud OOydYeHHsl, BOCHUTAHUS M Pa3BUTHUS OOyYalOUIUXCS CpEACTBAMU
yueOHoro mpeamera «buosiorus», omnpenenser o00s3aTenbHOE MPEIMETHOE
COJIep)KaHue, €ro CTPYKTypy, paclpeleieHue 1o pasfelaM U TeMa,
PEKOMEHIYEMYIO TOCIEA0BATEIHHOCTh U3YUEHHS Yy9eOHOTO MaTepuana ¢ yu4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH 00pa30BaTEILHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00yYarOIIUXCsl.

B nmporpamme mo Ouonoruum TakKe YYUTBHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METalpeIMETHBIM W TMPEIMETHBIM pe3ylibTaTaM
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIIbLHOU
NeATEeTbHOCTH/YUEOHBIX JEHCTBUN OOydYaloIMXCSd MO OCBOCHHIO COJCpPKAHUSA
OMOJIOTUYECKOT0 00pa30BaHMUs.

B mporpamme no 6uosorun (10—11 kmaccel, 6a30BbIl YPOBEHB) peaIn30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYE€HHUM OHWOJOTHH, Onarojapss uyemy B Heu
IpPOCMAaTPUBAETCA HAIMPAaBICHHOCTb Ha pa3BUTHE 3HAHUM, CBSI3aHHBIX C
dopMupoBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHsS,  I[EHHOCTHBIX
OpHUEHTAINHA JTUYHOCTH, IKOJOTUIECKOTO MBIIUICHHUS, MPEACTaBICHUN O 3J0POBOM
oOpa3e KHU3HM M OEpeKHbIM OTHOILIEHHWEM K OKpY’Kalollell NpupoJHOW cpere.
[ToaTomy Hapsaay ¢ W3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOCHHUH KHUBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX TIPOIIECCOB B MpOrpamMme MO OUOJIOTHH YJEICHO BHUMAaHHUE HCIIOIH30BAHHUIO
MOJIYYCHHBIX 3HAHUHM B MOBCEIHEBHOM JKU3HM JUIsl PEIICHUS IPUKIIAIHBIX 3a7a4, B
TOM YHKcje: MPOPUIAKTHUKY HACIECICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBaHMUS, 00OCHOBaHUS IKOJIOTUYECKU
1eJ1ecO00pa3HOro TMOBEICHUS B OKpY)KAlOIIed NpUpOIHOM cpele, aHaiu3a



BIIMSIHUSL XO3SHUCTBEHHOW JESATETbHOCTH YEJIOBEKa HAa COCTOSHHUE MPHUPOAHBIX U
MCKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIAIHON HAMpaBICHHOCTH
yueOHoro npenmera «buosiorus» mpoauKTOBAaHO HEOOXOAMMOCTBIO 00ECTICUEHUS
YCJIOBUM ISl pEUICHUSI OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOIO OMOJOTHYECKOTO
oOpazoBaHusi, KOTOpasi Tpeanonaraer (QopMuUpoBaHHE Yy  OOYYaIOIIUXCS
CIIOCOOHOCTH aJanTUPOBAaThCA K W3MEHEHHUSIM JTUHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpenHero oOIIero 0Opa3oBaHUS 3aHUMAET BAXKHOE
mecto. OHa obecreunBaer (GopMupoBaHUE y OOYYArONIMXCS MPEICTABICHUNA O
HAy4YHOM KapTHUHE MHpA, pacIIMpseT U 0000IIaeT 3HaHUS O XKUBOM mpupojue, eé
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allid W SBOJIOLUWHU, CO31aET
yCIOBUSL  JJIs:  TO3HAHMS  3aKOHOB  JKMBOM  mpupoabl, (OpMUPOBaHUSA
(YHKIIMOHAJIBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0Oe30omacHOro ooOpasa
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOIOTUS UMEET TaKKe JJIsl PelIeHUs] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  oOmero  oOpa3oBaHMs,  COLMAIM3aLUU
oOyuvaronuxcs. M3yyenue 6uosiornu oOecrneuynBaeT yciloBus A (OpMUPOBAHUS
UHTEJUICKTYalIbHbIX, KOMMYHHKAIlMOHHBIX M HMH(GOPMAIIMOHHBIX  HABBHIKOB,
ACTETUUYECKON KYJIbTYphl, CIIOCOOCTBYET HMHTErpaliyd OMOJOrMYECKUX 3HAHUM ¢
IPEICTaBICHUSMH U3 APYTUX YUEOHBIX MPEAMETOB, B YaCTHOCTH, PU3UKU, XUMUHU
u reorpadun. Ha3BaHHBIE TOJOXKEHUS O TpeaHA3HAYCHUH y4eOHOro MpeaMera
«buonorus» cocTaBWIM OCHOBY [UIsl ONpPENEICHHUS MOAXOJOB K OTOOpY H
CTPYKTYpPUPOBAHHUIO €r0 COJEpXKaHHs, TMPEACTaBIEHHOT0O B MPOTrpaMMe IO
OMOoJIOTUH.

Ot10op coxaepxkanusi yueOHOro mnpeamera «buosorus» Ha 6a30BOM YypOBHE
OCYIIECTBIEH C TMO3UIMH KyJIbTYpOCOOOPa3HOTO MOAXO0/a, B COOTBETCTBUHM C
KOTOPBIM OOYyYalolIUecs: TOJDKHBI OCBOMTH 3HAHHUS U YMEHHS, 3HAYUMBIC IS
dbopmupoBaHusi O00IIEH KyJIbTYphl, ONPEACNSIONINE aJCKBATHOE TIOBEJACHUE
YeJioBeKa B OKpYJKalollleld MPUPOIHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOU
KU3HU M TIPAKTUYECKON AesTtenbHOCTH. Oco0oe MEeCTO B ITOM cUCTeME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COACPKAHUS, KOTOPbIE CIY>KaT OCHOBOM sl ((OPMUPOBAHHUS
NPEACTABIEHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTMHE MHUpa U
IEHHOCTHBIX  OPUEHTAIMSIX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHM3aIluu
OMOJI0rMuYecKoro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpKaHUS ydyeOHOro MarepHala B IMPOTrpamMMme IO
OMOJIOTHM OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HAYCHHsS 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOIBI, 0 €€ ypOBHEBOW OpraHU3allUU U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOoro npeamera «buonorus»



BBIJICJICHBI CIIEAYIOIINE COJepKaTeNbHble TUHUH: «brosnorus kak Hayka. Metojabl
HayyHOro mo3HaHus», «KieTka xak Ouomornueckas cucremayn, «OpraHu3m Kak
Ouosoruyeckas cucreMa», «CucreMa M MHOrooOpasve OpraHMyecKOro MHpay,
«IBOJIOIUSA KUBOU TPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

Llens u3yuenus yweOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBIIaJicHUE  OOYyYaIOIUMUCS 3HAHUAMU O  CTPYKTYPHO-(QYHKIIMOHATIHHOU
OpraHmM3ali¥ JKMBBIX CHCTEM pa3HOTO paHra ¥ TpUOOpeTeHHe yMEHUH
UCIOJIb30BaTh ATH 3HAHMS JJIS TPAMOTHBIX JEHCTBHI B OTHOILIEHUU OOBEKTOB
KUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOIIEM.

JlocTmxeHne 1eny u3ydeHus ydeOHoro npenmera «buonorus» Ha 6azoBoM
YpOBHE 00€CeunBaeTCs PEIICHUEM CIIEIYIOIUX 3aa4:

OCBOEHHE OOYYaIOLIUMUCS CHCTEMbl 3HAHUM O OMOJIOTMYECKHUX TEOPHsIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiaX, CIyXKalluX OCHOBOMU
s (HOpMUPOBAHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHUpA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUH, MHOT000pa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOTO YPOBHS OpraHM3alMH, BBIIAIOMIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIICOBAHUSIX B OMOJIOTHH;

dopmupoBaHre y 0OyYaromMXCsl MO3HABATENbHBIX, HHTEIUIEKTYaJbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B MpOIECCe aHaldu3a JAaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTMM Hay4HbIX B3TJISAOB, HAEH M MOAXOAOB K H3YUYEHHMIO >KUBBIX CHUCTEM
Pa3HOro YpPOBHS OpraHU3aLUu;

CTaHOBJIEHHE Yy oOydaroumxcst oO0meil KylnbTypsl, (YyHKIMOHAIHHOU
IPaMOTHOCTH, Pa3BUTUE YMEHUHN OOBACHATH U OLICHUBATh SBJICHUS OKPY’KAIOLIETO
MHUpa JKMBOW MPUPOJALI HA OCHOBAHWM 3HAHWW U OIBITA, IMOJYYEHHBIX MPHU
W3y4YEeHUU OUOJIOTHH;

dopMupoBaHHE Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTUYECKUX 3HAHMM B MPAKTHUUYECKOW JIEATENbHOCTH YeJOBEKa, DPa3BUTHUU
COBPEMEHHBIX MEAUIIUMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIHTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM >KHBOMU
IPUPOIbI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUSI K HEH, COOTIOIEHUST STUYECKUX
HOPM TP IPOBEJICHUN OMOJIOTMYECKUX UCCIEAOBAHUIA;

OCO3HAaHHE IICHHOCTU OWOJOrMYECKUX 3HAHUI M7 TOBBIIMICHUS YpPOBHS
HKOJIOTHYECKOH KYIbTYPHI, U1 (GOPMUPOBAHHS HAYTYHOTO MUPOBO33PEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KM3HU IS
OLICHKH TMOCJIEJACTBUN CBOEH JEATEILHOCTH MO OTHOIICHUIO K OKPYKAIOIIEH Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE M COONIOAEHHE MeEP MNPOPUIAKTUKI
3a00seBaHUM.



B cucreme cpemnero oOmiero oOpasoBaHusi «buosnorus», m3zydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI 00S3aTENIbHBIM YYEOHBIM IPEAMETOM, BXOJISIIUM B
COCTaB MpeaMeTHOU 001acTu «EcTeCTBeHHO-HAYUHbIE TPEMEThI».

Jliist u3ydenusi Ouoja0ruu Ha 6a30BOM YPOBHE CPEIHEro o01Iero o0pa3oBaHusl
orBoautcsa 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34
yaca (1 gac B Hezento).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsI3b OHOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUIECKUMA U
JPYTUMHU €CTECTBEHHBIMU HayKamu, pusocodueit, STUKON, SCTETUKON U MPaBOM.
Pons Ouonoruu B (QOpMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHDA.
Cucrema OMOTOTUYECKUX HAYK.

Metobl TO3HAHUS )KUBOUM MPUPO/bI (HAOII0AEHUE, SKCIEPUMEHT, OMKUCAHUE,
u3MepeHue, Kiaaccuukanusi, MOJEIUpPOBaHUE, CTaTUCTUYECKass o0padoTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toprpersi: Y. Hapsun, I'. Menaens, H. K. Konbios, [{x. Yorcon u @. Kpuk.

Tabnuirel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBON TTPUPOIBD».

JlaGopaTopHble U NpaKkTHYecKUe padoThi:

[Tpaktuueckas pabora No 1. «lcmonmb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YUYCHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

Xusbie cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHust ounosorun. OTanuue
KUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOBL.

CgoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHu3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJALMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOT€O1IEHOTHYECKUI), OnochepHBIil.

JlemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKKU KU3HUY», «YPOBHU OpraHU3aluu
YKUBOU MPUPOIBD.

O6opynoBanue: moaenb MoJiekysl JIHK.

Tema 3. XumMmnuecKuii COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKAM COCTaB KIIETKH. XUMHYECKHE JJIEMEHTHI: MaKpOIJIEMEHTHI,
MUKpPO3JIEMEHTHL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMM BOJAbI M MHUHEpaJbHbIX BewlecTB B Kkierke. llomnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CocraB u crpoeHne OeIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHuMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIEKYyJbl (NI€pBUYHAsl, BTOPUYHAS, TpPETUYHAsT U
YeTBepTUYHAsl CTPYKTypa). XHUMUYECKHe CBoWcTBa OenkoB. buomormueckue
byHKIIUU OCIIKOB.



depmeHTHl — Oumonormueckue KaranuszaTopbl. CrpoeHue (depMeHTa:
aKTUBHBIA 1EeHTp, cyOcTpaTHas crneuupuuHoctb. KodepmeHnTsl. Butamussbl
Otnuuus pepMEeHTOB OT HEOPTaHUUECKUX KaTalli3aTOPOB.

VYrineBonpl: MoHOcaxapuabl  (IJIIOKO3a, pubo3a U J1e30KcHpu003a),
aucaxapunbel  (caxaposa, JaKTo3a) U Tojucaxapuibl (Kpaxmai, TJIMKOTEH,
HesII03a). buonornyeckue GyHKIMH YIII€BOJOB.

Jlunuasl:  Tpurauuepuabl, QocPoaUnuAb, CTepouabl. [ 'UapoduiIbHO-
ruapodobHble  cBoiicTBa. buonormueckue ¢GyHkumu smnuaoB. CpaBHEHUE
yTIIEBOJIOB, OCTIKOB U JIMIHIOB KaK NCTOYHUKOB YHEPTHUH.

Hykneunoseie xucnorel: JIHK w PHK. Hykneornasr — MoHOMEpSI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢ynknuu JJHK. Ctpoenne u ¢pynknuu PHK.
Buaet PHK. AT®: ctpoenne u GyHKIIUH.

[utosmorus — Hayka o knerke. Knetounast teopust — npuMep B3auMOJIEHCTBUS
unen 1 (paKkToB B HAYUYHOM MO3HAHUU. MeTO/Ibl U3yUEHUS KIETKHU.

Knerka kak menoctHas »xuBasi cucrema. OOume NTpPU3HAKK KIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynsl JIHK kak reHerumdeckuit ammapar,
cucTeMa CuHTe3a Oenka.

Tunel KJIETOK: »yKapuoTUYecKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTpOeHHUsI MpokapruoTuueckon kietku. Kierounas crenka Oaxrtepuil. CTpoeHue
SYKapUOTUUYECKON KJIIeTKH. (OCHOBHBIC OTJIMYMSA PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KJIETKU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOUHAs CTEHKA, TJIMKOKAJIUKC, UX
¢bynkuuu. [Inazmarudeckas memOpana, e€ cBoricTBa 1 QpyHkIuu. [luTomnasma u eé
opranounbl. OnmnomemOpannbie opraHounabl kieTku: OIIC, anmapar ['ombmxwy,
au30coMbl. [lomyaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHAPHUM, ILIACTHIBL.
[Ipoucxoxxnaenne MUTOXOHIpUUA W Tiactud. Bunbl mmactun. HememOpaHHbIe
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIH IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKd. OyHKIIMU OPraHou/I0B KJIETKU. BritoueHus.

SAnpo — perynaropHslid HeHTp KieTkd. CTpoeHue sjpa: saepHas o00JI0YKa,
KapHOoIlUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcriopT BEHIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lllnelinen, P. Bupxos, [Jx.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Juarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoe», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOEH.

Tabmuubl n cxemel: «llepuognueckass TabaMIAa XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHue MoseKybl Boab», «bruocunrtes 0enka», «CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue depmenra», «HyknennoBsie kuciaorsl. JJHK», «Ctpoenne mMoyeKybl



AT®», «CtpoeHue 3yKapuoTHUYECKON KIETKNW», «CTpOeHUE KUBOTHOU KIIETKHY,
«CtpoeHne pacTUTENBbHOM KIETKH», «CTpOEHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sipa KIETKN», « Y TIIeBOIb, «JIumuabn.

OO0opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHUE ISl TPOBEACHUS
HAOJIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

JlaGopaTopHblie 1 NpakTHYecKue padoThli:

JlaGoparopHas pabora Ne 1. «l3yueHme KaTaJIuTHUYECKOWM AaKTHUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIa3bl UK KaTaiasbl).

JlaGopatropuas pabora Ne 2. «M3ydyeHue CTpPOEHHUSI KIETOK PpaCTCHU,
KUBOTHBIX M OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENapaTax M HX
OTUCaHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelecTB, Ui MeTaboIu3M. AcCUMIIISIIIUS (TUTACTUYECKUIT OOMEH) U
JUCCUMUJIISIUS (SHEpPreTuueckruii oOMEH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB W DHEPTrUU B TOHUMAHHUH
MeTabom3Ma.

Tunbsl oOMeHa BeliecTB: aBTOTPOdHBIA U TeTepoTpodHbIi. Poibs hepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUU YPHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas a3l (orocuHTe3a. Peakiuu
dboTocunTeza. DPphekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJISl KUZHU
Ha 3ewsie. BausiHue yciioBuil cpeapl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIECHUS €TI0
NPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMocHHTe3. XEeMOCHHTE3UPYIoIre OaKkTepruu. 3HAYCHUE XEMOCHHTE3a IS
KU3HH Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BelecTB, BbIJCICHUE U
AKKyMYJUPOBaHUE DHHEPTrUM B KIJIETKE. OTambl 3SHEPreTUYecKoro oOMeHa.
I'mukomm3. bpoxeHnune m ero Buabl. KHCIOpOOHOE OKHCIIEHWE, WIH KIETOYHOE
JIBIXaHHUE. OxucnurenbHOE dbocdhopunupoBanue. OddpekTuBHOCTD
SHEPTreTUYECKOro 0OMeHa.

Peakunm wmarpuunoro cuHTe3a. [eHernueckas wuHbopmanus u JHK.
Peanuzamnus renetwdeckoit mHpOpManuM B KIETKE. | €HETHMUECKHH KOJ H €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cuaTe3 PHK. Tpancnauus — OuocunTes
Oenka. Otanbl TpaHchsauuu. KoaupoBanue amuHOKucior. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie (opmsl xu3HU — BUpychl. Mcropust oTkpeitus BupycoB (/1. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHHMSI U JKM3HEHHOTO IHUKJIa BHPYCOB.
bakrepuodaru. bonesHu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbI3HIBAEMBbIE
Bupycamu. Bupyc ummynonedurura yenoseka (BUY) — BozOymaurens CITM/]a.



OOparHast ~ TpaHCKpuIIUs, peBepraza u  uHTerpaza. lIpodunakruka
pacrnpocTpaHEHUs] BUPYCHBIX 3a00JIeBaHU .

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, JI. . MBanosckuii, K. A. Tumupsses.

Tabmuiel m cxembl: «Tunbl mutanusy, «Metabomuzm», «MHTOXOHAPH,
«JHepreTuueckuit oomeny», «Xnopomiact», «Dorocunresyn, «Ctpoenne JTHK»,
«CTpoeHue u pyHKIMOHUPOBAaHUE TeHay, «CuHTe3 Oenkay, «['eHeTuuecKkuit Kom,
«Bupyco», «bakrepuodarn», «Ctpoenune u xuzHeHHbId nukia Bupyca CIIN/a,
O6akrepuodaray, «Permmxkarus JJTHK.

Ob6opynoBanue: Moaenu-anmukauuu «Ynsoenue JJHK u Tpanckpunumsy,
«buocuntes 6enkay», «CtpoeHue KIeTKn», Mojenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe U MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslii UK, WM JKU3HEHHBIM NWKI KiIeTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpotekaromue B uHTepdaze. Pemnmkanus — peakuuds MaTPUYHOIO
cunre3za JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapHOTHII.
JIumiouaHBIi W TalJIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOphL.  XpOMAaTHIBI.
[{uTonornuyeckne OCHOBbI PA3MHOXKEHUS W HWHIWBUIYAJIBHOTO  Pa3BUTHUS
OpPraHu3MOB.

Henenue knetku — muto3. Craauu mutosa. IIpoueccel, npoucxonsiye Ha
Pa3HBIX CTAIUSIX MUTO3a. bHOJIOrHYECKUN CMBIC MUTO3A.

[Iporpammupyemasi rudenb KJIETKU — aronTo3.

DopMbI pa3MHOKEHHUSI OpraHU3MOB: Oecrosoe U monoBoe. Buabl 6ecnosioro
Pa3sMHOXKEHUS: JCJIEHUE HaJABOE, II0YKOBAHHE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIIOHWPOBaHUE
OPraHU3MOB, €T0 3HAYEHUE JJI CEJCKIIUU.

[TonoBoe pa3MHOXEHUE, €r0 OTIUYUS OT OECIOJIOTO.

Meito3. Craguu Mmeito3a. IIporecchl, Npoucxoadiive Ha CTaauiax Menosa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. buosornueckuii CMbICT U
3HAYEHUE MeWo3a.

['ameTtorenes — mpoliecc 0Opa30BaHUs TMOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKU U sSMYHUKUA. OOpa3oBaHHME M PAa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SMIEKJIETKa) — CHEepPMaToreHe3 M OBOIEHE3.
OCOOEHHOCTH CTpOEHUsl SMIEKIETOK W CcrnepMaro3ouaoB. OIuIogoTBOpEHUE.
[Taprenorenes.

NunuBunyanbHOe pa3BuTHE (OHTOreHEe3). ODMOpPHOHAIBHOE  Ppa3BUTHE
(aMOpuorenes). Jrtanbl SMOPHUOHAIBLHOTO Pa3BUTUSL Y MO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyisinus, opraHoreHne3. IloctamOpuoHanbHOE pa3BuTHEe. TUIIBI
NOCTAOMOPHUOHAIBHOTO Pa3BUTHS: TpsAMOe, HempsiMoe (JIMUMHOYHOE). BrusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u paszButme pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTAIUU PA3BUTHUSL.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «DOpMbl pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoMHOE
OIUIOZIOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «J/lenenne xknetku Oakrepuit», «CTpoeHHE TIOJNOBBIX KIIETOK,
«Ctpoenue xpomocombl», «Kierounbiii mukny, «Permukanus JTHK», «Mutosy,
«Menosz», «lIpsamoe u HenpsMoe pa3BuTHE», «l'aMeTOreHe3 y MIIEKONUTAIOINX U
4yenoBeka», « OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «Crniepmaro3oun bl
MJICKONIUTAIOLIETOY, «SMIEKIIeTKa MIEKONUTarmero», «Kapuoknnes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEb-alnIuinKanus «JleleHue KIeTKn», MOJEINb
JIHK, monens meTadhazHOil XpOMOCOMBI.

JlaGopaTopHble U IpaKkTH4ecKne padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpenapaTaxy».

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOeHHUS MOJIOBBIX KIJIETOK Ha
FOTOBBIX MUKPOIIPEINAPATAX).

Tema 6. HacsieAcTBeHHOCTh 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mictopust pa3BuTusi rTeHETUKU. PoJib uTOIOrun
¥ OMOpUOJIOTUM B CTAaHOBJICHMM TE€HETUKHU. BKiaa poCCHMCKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKH (TUOPHUIOJOTHYECKUN,
UTOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYeCKHil). (OCHOBHBbIE T€HETHYECKHUE
noHsTUsA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEeMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJeI0BaHusl MPU3HAKOB, YCTaHOBIEHHbIE ['. Menaenem.
MoHorubpumaHoe CKpelmmBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB IEPBOTO
nokoyieHusA. lIpaBuno goMUHMpOBaHMS. 3aKOH pACHICIJICHHUS IPU3HAKOB.
I'uniore3a ynucrorsl ramet. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHUMOTO  HACIEAOBAHUS
npu3HakoB.  llUTOreHeTMYeCKHe  OCHOBBI  JUTUOPUAHOTO  CKpELIMBAHUS.
AHanu3upytoliee cKkpenuBanue. Fcrnonp30BaHne aHaIu3UPYOLIETO CKPENUBaHUS
JUTSI OTIpE/ICNICHUsI TEHOTHUIIA OCOOM.

CuemienHoe HacnefoBaHue nmnpuszHakoB. PaGora T. Moprana 1o
CLUETUIEHHOMY HACJI€JOBaHUIO reHOB. HapyllleHue cuemnyeHrsi reHOB B pe3yabTaTe
KPOCCHHTOBEpA.

XPpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTHU. [ eHeTnuecKue KapThl.



I'eneruka nona. XpoMOCOMHOE OMpeAesieHue moia. AyTOCOMBbI U TOJOBBIE
XpomMocoMbl. ['omMoramMeTrHeie W reTeporaMeTHele OpraHu3mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIEACTBECHHASI.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAU(DUKAIIMOHHOW U3MEHYMBOCTU. BapualmoHHbIN psiJl U BapuallMOHHAS KpUBas.
Hopma peaknuu npusHaka. KoqnuecTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKK U UX
HOpMa peakiu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHUYHUBOCTH.

HacnencTBennas, wiaM TEHOTHUNUYECKas, W3MEHUYMBOCTh. KomOuHaTthBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOM
U3MEHUYMBOCTU. MyTanmoHHast u3MeHUnBOCTh. Kiaccudukanus MmyTaimii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. HacToTa 1 MpUYMHBI MyTaluid. MyTareHHbie (paKkTopBbl.
3aKOH TOMOJIOTHYECKHUX PSAIOB B HaciecTBeHHOU n3meHunBoctd H. Y. BaBuiosa.

BHesaepHas HacIeCTBEHHOCTh U U3MEHYHUBOCTb.

I'eneruka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YyeJIOBEKa: T€HealOTHYSCKNM, OJIM3HEI[OBBIHM, IINTOTCHETHYECKUHM, OMOXMMHUYECKHUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPENIECIICHAE r€HOTHUIA!
MIOJJHOTEHOMHOE CE€KBEHUPOBAHUE, TEHOTUNUPOBAHKUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananmu3a. HacnencrBeHHble 3a00J€BaHMsA YEJIOBEKa: TEHHbIE OOJIE3HH,
00JIe3HU C HACJEICTBEHHOM NpEepacIoyioKeHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMIIBI
3I0pOBOT0 00pasa KU3HH, TUATHOCTUKU, MPO(HUIAKTUKHI U JICUSHUS TEHETUUYECKHUX
Oone3neil. MeanKo-reHeTUYecKoe KOHCYJIbTUPOBAaHUE. 3HAYCHHE METUIIMHCKON
TCHETUKHU B MPEJOTBPAIIECHUH U JICUCHUN T€HETHYECKUX 3a00JIEBaHNI YEIIOBEKA.

JlemoHcTpanum:

[Toprpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabmuel ©W  CXEMBL: «MoHOTHOPUIHOE  CKpEIIMBaHWE W €ro
LHATOTCHETUYECKAass OCHOBa», «3aKOH pACHICIUICHHS W €ro ILUTOTCHETUYEeCKas
OCHOBa», «3aKOH  YHCTOTBI  Tamer», «JluruépumHoe  CKpeuuBaHUey,
«lduTomornueckre  OCHOBBI  AWUTHOPUAHOIO  CKpelmMBaHUsS»,  «Meio3y,
«B3anMoAenCcTBUE aJUICNIbHBIX T€HOB», «l'€HEeTMYeCKrue KapThl pACTEHHM,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIENOBAHMS,
CUEIUICHHOrO ¢ mojom», «KapuoTumsl 4elnoBeka W KUBOTHBIX», «Buuabl
U3MEHUYMBOCTHY», «MoaudukanronHas U3MEeHYMBOCTH», «HacmemoBanue pesyc-
dakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHasi U3MEHYUBOCTbHY.

OGopynoBanue: MoAenu-anmuMKanu «MOHOTHOPUIHOE CKpELIMBaHUE,
«Henonmnoe nomuHupoBaHue», «JuruOpuaHoe ckpemuBanue», «llepekpécr



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zoduia» (Hopma, MyTauuu
(OpMBI KPBUIBEB M OKPACKH Tela), repdapuii «I opox mOCEBHOW.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHas pabora No 5. «V3ydeHue pe3ynbTaTOB MOHOTMOPHIHOTO U
IUTUOPUIHOTO CKPELIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGoparopHas padota Ne 6. «3yueHue MoaupuKalMOHHON U3MEHYUBOCTH,
IIOCTPOCHHE BAPUALMOHHOI0 PSZla ¥ BAPUALIMOHHON KPUBOI».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y npo30¢puiabl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHWE U aHaIu3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Ceniekunst opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka U MPoOIEcC. 3apOKICHHUE CEJCKIUH U JIOMECTUKAIIUS.
Yuenne H. . BaBunoBa o0 1eHTpaXx NIPOUCXOXKIEHUSI U MHOroo0paszus
KYJbTYPHBIX pacTeHuM. LIEHTpBhl NPOUCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. CopT,
II0pPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MacCoBBIi U MHAUBUYaJIbHBI OTOOPHI B
CEJIEKIIMM DPACcTEHWd M JKUBOTHBIX. OlleHKa 3KcTepbepa. bimskoponcTBeHHOE
ckpeniuBanue — HUHOpuauHT. Ywucras nuHus. CKpenMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, nim rudpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIUHT.
OtrpnanénHas rtuOpuauzanuss U €€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJIyYCHUE TIOJNUIUIOUIOB. JlOCTMKEHUA CENEKUMU PACTCHUH, KHUBOTHBIX U
MUKPOOPIaHU3MOB.

buorexHosorus Kak oTpacib NPOU3BOJACTBA. ['€HHas WHXKEHEpHs. OTalbl
co3nanus pexomOunHantHo JIHK wu Tpancrenneix opranmsmoB. Kierounas
uHKeHepus. Kilerounble KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHHUI.
KionnpoBanue BBICOKOIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue W dthueckue  mpobrembl. MO —  reHeTuyecku
MOAUDUITIPOBAHHBIE OPTraHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabnuiel U cxeMbl: kKapta «lleHTpbl MPOUCXOXKACHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHuil», «[lopoasl 1OMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenmity, «OTnanéuaHas rudpuausanus», «Padotel akagemuka M. @. MiBanoBay,
«Ilomunnonnus», «OO0BEKTBl OuoTexHoNOrum», «KierouHnele KyabTypbl U
KJIOHUpOBaHue», « KOHCTpynpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO6opyaoBaHue: MyJISKHU TUIOJJOB U KOPHEIIIOA0B JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CelbCKOX035HCTBEHHBIEC PACTCHUS.



JlabopaTopHble U paKkTH4ecKHe padoThbl:

Okckypcusd «OCHOBHBIE METOJIBI M JIOCTHXKEHUS CEJNEKIMW PACTECHUUA W
JKHBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3AMCTBO, JabOOpaTOPHIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBoIrOLIMOHHASE OHOJIOTHS.

[Ipennocbuiki BO3HUKHOBEHHUS SBOJIOLMOHHON TEOpUU. DBOJIIOLMOHHAS
Teopust U €€ MecTo B OWONOruu. BiusiHuEe >BOJIIOLIMOHHON TEOpUU HA pPa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CeuaerenbcTBa 3Bosmonuu. [laseoHTONMIOTMYECKHE:  ITOCIIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOM JIETOMMCH, MEPEXOAHbIE (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue dayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHUONIOrHYECKHE: CXOACTBA M pa3iuuus 5SMOPHOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKUE: T'OMOJIOTUYHBIE, AHAJIOTUYHbIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJEKYJIIpHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MyTell y Bcex
OpraHU3MOB.

OpomonmonHass teopust Y. JlapBuHa. IIpeanochUiKM BO3HUKHOBEHUS
JapBUHU3Ma. J[BMKyIME CHJIBI 3BOJIIOLMU BUAOB 10 JlapBUHY (M30BITOYHOE
Pa3MHOXKEHUE IPU OIPAHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAass W3MEHYHUBOCTD,
060opn0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Booruu (CTD) u €€ OCHOBHBIE MOJI0KEHHUS.

MukposBomtonus. [Tonynsuusa kak equHULA BUJA U 3BOJIIOLIMH.

JBuxyunire cuibl ((pakTopbl) 3BOJIIOLMM BUJOB B IpUpoje. MyTalMOHHBIH
OpoLecC M KOMOMHATHBHAas W3MEHYMBOCTH. [lOmyJNsiiMOHHBIE BOJHBI U JIped
reHoB. M30iuus 1 MUrpanus.

EctecTBeHHbIII 0TOOp — HampaBigOmMi ¢aktop 3Boiaouud. DopMbl
€CTECTBEHHOI'0 0TOOpa.

[TprcnocoOaeHHOCTh OpPraHM3MOB Kak pe3ysbTar 3Boitonuu. Ilpumeps
IpUCHOCOOICHUI Yy OpraHu3MOB. ApoMOp(03bl U UAUO-aAANTALMH.

Bun u BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (QOPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IK0JI0rHIECKOe.

MaxkposBomoniusi.  Dopmbl  3BoonMU:  (QUIETHYECKasA, JIUBEpreHTHas,
KOHBEpIreHTHas1, napauienbHas. HeoOparumMocTh 3BOIIOLHUU.

IIpoucxoxneHre OT HeCNEeNHAIN3UPOBAaHHBIX MpelnkoB. [Iporpeccupyromast
crenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



IToptpersi: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. Kopanesckuii, K.
M. bap, D. I'ekkens, @. Mrosuiep, A. H. CeBepros.

Tabnuup!l u cxemsbl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoabliIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OoppObI 32
cymectBoBanue», «EctecTBeHHbIl 0TOOP», «MHOroo0pasue COpToB pacTEHUID,
«MHoroo6pa3zue  mopoJ  KMBOTHBIX), «ITonynsaummy, «MyTauroHHas
U3MEHYHUBOCTE», «Apomopdo3by, «Unmoamantamuu», «OOmas aereHepanus,
«/lBmkymue cuibl 3Boiounn», «Kapra-cxema wmapmpyra myremectsus Y.
HNapsunay, «bopbba 3a cymectBoBaHue», «IIpucmnoco0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe Bug000pa3oBaHue», « IKOJOTUUECKOE BUI000pa30BaAHUE.

OO6opyaoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3jIM4YHBIMU TUIIAMH OKPACKH,
Ha0Op IUIONOB M CeMsiH, KoJuieKius «[Ipumepsl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJENh «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIhH
«CtpoeHue roloBHOr0 MO3ra rMo3BOHOYHBIX .

buoreorpaduueckas kapra wmupa, Koyuiekuus «DopMbl COXPaHHOCTH
VCKOITAEMBIX KMBOTHBIX M pPacTeHUi», MojJenb anmiukauus «llepekpécr
XpOMOCOM», BIaxHble mnpenapatbl «Pa3Butue Hacekomoroy», «Pa3Burtne
JSATYIIKWY», MUKporpenapat «JIpozodunay (Hopma, myTanuu (opMbl KPbUIbEB U
OKpACKHU Tea).

JlaGopaTopHble ¥ IpaKkTH4ecKne padoThbl:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(}OIOTHUECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «OnucaHue NprCIOCOOJEHHOCTH OpraHU3Ma H
€€ OTHOCHUTEIBHOIO XapaKTEPay».

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHayuHbIe TPEACTABICHHUS O 3apOXKICHWUM KWU3HU. HaydHble TUIIOTE3bI
BO3HMKHOBEHHUSI >KM3HHM Ha 3emiie: a0uOreHe3 W NaHCHepMmus. XuUMHUYecKas
ABONIOIMSA. AOMOTEHHBIM CHHTE3 OPTaHWYECKHX BEIISCCTB M3 HEOPTaHHMYECKUX.
DKCNEPUMEHTAIIBHOE TTOATBEPKACHUE XUMUYECKOW ABOMIOIMA. HavanbHble 3Tanbl
ouonornyeckoi »Bosmonuu. ['mnoreza PHK-mMupa. ®@opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHUE MPOTOKJIETKHU. llepBble KIETKM W HMX SBOJIOLUSL.
DopMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTAHU3MOB.

PazButne xu3HmM Ha 3emue 1o spam U nepuogam. Karapxen. Apxeinckas u
npotepo3oiickass dphl. Ilaneo3olickas spa u €€ NepuoAbl: KEMOPUMCKUIA,
OPIOBUKCKUM, CHIIYPUUCKUM, TEBOHCKNW, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o030iicKas 3pa U €€ NePUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaiino3olickas »3pa W €€ mnepuoapl: NaJCOrC€HOBBIM, HEOTCHOBBIM,
AHTPOTIOT€HOBBI.



XapakTepucTuKa KiIMMaTa M IeoJIOTMYecKUX mnpoueccoB. OCHOBHBIE ATallbl
SBOJIIOLMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [TosiBIEHUE, pacuBET U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpaxkeHue 3BoronMH. (OCHOBHBIE
CUCTEMAaTUYECKHE IPYIIIIBI OPraHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOrMs KaK HayKa. PasBurue npeacraBieHui o
IPOUCXOXKIICHUN uYeJoBeKka. Mertoabsl H3ydeHusi aHTpororenesa. (CxonacrtBa u
pasnuyus 4es0BeKa U )KUBOTHBIX. CHCTEMAaTUYECKOE ITOJI0KEHUE YEIIOBEKa.

JBrxyue CHJIbI (paxTopsl) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbIM 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HW,
U3TOTOBJIICHHE OPYIUI TPyAA, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMH U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UeoBek
yMmensli, YenoBek mnpsamoxomdmui, YenoBek HeanaepTanbckud, Yenosek
pa3yMHbIii. Haxogku MCKOMaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHHS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIAUSL.

YenoBeueckne packl. OcHOBHbIE  OONBIIME  pachl:  €BPOIEOWHAS
(eBpasmiickasi),  Herpo-aBcTpajioujiHas  (PKBAaTOpUalibHAsl),  MOHTOJOUIHAS
(a3maTcko-amMepuKaHckas).  UepTbl  NPUCIOCOOJIEHHOCTH  MpEeICTaBUTENEH
YEJIOBEUECKUX Pac K YCIOBUSM CYIIECTBOBAHMSA. EIMHCTBO 4YEIOBEYECKUX pac.
Kputuka pacuzma.

JdemoHcTpanum:

[Toptpersi: @. Penn, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. IOpu, 4.
JlapBuH.

Tabmuipel U cxeMbl: «Bo3nukHOoBeHHMe COJHEUYHOH CHCTEMBI», «Pa3ButHe
opraHuyeckoro mupa», «PacturenpHas KieTka», <« KHBOTHas  KJIETKa»,
«IIpokapuornueckas kieTka», «CoBpeMEeHHass CHCTeEMa OPraHUYECKOrO MUy,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOECHUS YEJIOBEKAa U YEIOBEKOOOpa3HbIX
00e3psiH», «OCHOBHBIE MECTa NAJEOHTOJOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeNOBeKa», «/lpeBHenmme moan», «lpesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeroBeyeckrue pacoD».

O6opynoBanue:  Mymspku  «lIpoucxoxknenue — yenoBeka»  (OHOCTHI
aBCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJepTalblla, KPOMAHbOHIIA), CIENKUA WIN
U300paKEHUSI KaMEHHBIX OpYyIud NEepBOOBITHOTO YeIoBeKa (KaAMHH-YOMIEPHI,
pyOuna, ckpebina), reoxpoHojoruyeckas Tabmuua, Kosiekuus «Popmsl
COXPaHHOCTH MCKONAEMBIX KUBOTHBIX U PACTCHUI.

JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

[IpakTuueckas padora Ne 1. «M3ydyeHrne UCKOMAEMbIX OCTAaTKOB PAaCTEHUH U
KUBOTHBIX B KOJUICKLUSAX).



DKCKypcusi «IBOJIIOIMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbBIN WM KpaeBEAUYECKUI My3€eil).

Tema 3. OpranusmMbl U OKpYy:KaIIAs Cpeaa.

DKOoJIOrus KaK HayKa. 3aauu U pa3feibl SKOJOTUH. MeTOoabl SKOJTOTHYECKUX
UCCIIEIOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHMS OPraHU3MOB: BOJIHAsi, HA3€MHO-BO3/YIIIHAs, MMOYBEHHas,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (axropel. Kiaccuduxamus skonorndeckux (HaKkTopoB:
abmoTtuueckre, OWOTUYECKME W aHTPOIMOreHHbIe. JIelCTBHE HSKOJOTUYECKUX
(GbakTOpOB Ha OPraHU3MBI.

AOGuotnueckue (HakTophl: CBET, TEMIEPATypa, BIaKHOCTb. DOTONEPUOIU3M.
[IpucniocoOneHnss OpraHU3MOB K  JCUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornyeckue puTMBl.

buotnueckue (akTOpBHL Bunpt OMOTUYECKHX  B3aMMOJICHCTBHII:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmel. [lapasutusm, koomnepamus,
MYTyajau3M, KOMMEHCAIW3M (KBapTHPAHCTBO, HAXJECOHHYECTBO). AMEHCAIN3M,
HeUTpannu3M. 3HaueHHEe OWOTHUYECKUMX B3aUMOJCHCTBUN [UJIl CYIIECTBOBAHMS
OpPTraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU Tonyysinuu. (OCHOBHBIE MOKAa3aTENH
NOMYJISIMUU: YUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpanus. J[mHamMuka 4ucIeHHOCTH MOMYJISIIUU U €€ PeryJisiusl.

JdeMoHcTpanuu:

[TopTpetsr: A. I'ym6ombar, K. @. Pynbe, 3. I'ekkensb.

Tabmuubr u cxemsl: kapta «l[Ipupogubie 30Hb1 3emuny, «Cpeasl oOUTaHUS
opranu3sMoBy», «®@oronepuoguzm», «llomynsnuu», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MONYJISAIUU UHPY30pUu-Tyheabkny, «[luieBsie menm.

JlaGopaTopHble U NpaKkTHYecKUe padoThi:

JlaGoparopnas padora Ne 3. «Mopdonornueckue 0COOCHHOCTH PACTCHHMA W3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaxtrueckas padorta Ne 2. «[Tomacu€T MIOTHOCTH MOMYJSAIUNA PAa3HBIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ IK0JIOTHYECKHE CHCTEMBI.

CoobmiectBo opranu3MoB — OuorieHo3. CTpPyKTypel OHOLIEHO3a: BUIOBAaf,
NpPOCTpPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHantel. CBsA3M B
OMOILIeHO3E.

Dkojoruueckre cucrembl (dkocuctembl). [loHaTne 006 »skocucTeme W
ouoreorieHo3e. @DYHKIIMOHAIbHBIE KOMIIOHEHTHI HIKOCHUCTEMBI: TPOAYIICHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHUU B IKOCUCTEME.
Tpoduueckue (MMILEBbIE) YPOBHU BKOCHCTEMBbI. [IuIieBble LENHM U CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHCTEMBbI: Ouomacca, MNPOAYKIHUA. IKOJIOTMYECKUE
nupamMuibl: TPOMYKUHUHU, YHCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCUCTEM:
YCTOWUYMBOCTh, CAMOPEryJ Iy, pa3BuTue. CyKueccus.

[IpupoHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO
WM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOMOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonorudeckoe 1 X035HCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qakrop ycToiuumBOCTH »dkKocucTeM. CoxpaHeHue
OMOJIOTUYECKOTr0 pa3HO00pa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdeprr. XKupoe BemecTBO m ero ¢yHkimu. OcobeHHOCTH Ouochepsl Kak
rI100anbHOW 3KOCUCTEMBL. J[MHamMHueckoe paBHOBecMe€ M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BeniecTB 1 OMOre0XMMHUYEeCKUe Kbl AIEMEHTOB (yriiepoja,
a3o0t1a). 30HATBHOCTH Oroc(heprbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Ouochepe 3emiin. AHTPONOTEHHBIE U3MEHEHUS B Ouocdepe.
['o6anbHbIE HKOTOTHYECKUE TPOOIIEMBI.

CocymecTBoBaHNE IPUPOABI " YeJIOBEYECTBA. CoxpaHeHue
O0MoOpa3HO00pa3us Kak OCHOBA YCTOMYMBOCTH Onocgeprl. OCHOBA pallMOHAIBLHOTO
yOpaBJICHUS MPUPOJHBIMU pecypcaMu M HX HCHoNb30BaHue. JlocTuxkeHus
OMOJIOTHH U OXpaHa MPUPOIbL.

JdeMoHCcTpanuu:

[Toprpetsr: A. [Ix. Tenciu, B. H. Cykaués, B. U. Bepnanckuii.

Tabnuiel u cxembl: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmecTBay, «llenu nuranusy, «IKoIOTHUECKass MUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOINCTBEHHOTO Jiecay, «DKOocHCTeMa
XBOWHOTO  Jeca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOTeHHbIE  BO3ACHCTBUSL HAa TOpUpOAY», «BaxHeilme MCTOYHUKH
3arpsi3HEHHs] BO3/yXa UM TPYHTOBBIX BOi», «[louBa — BaxkHeHIas cocTaBistoas
ouocdepr», «DakTopsl gerpaganuu nouBy, «[lapaukoBeii 3G dekT», «DaKkTophI
paIuoOaKTUBHOIO 3arpsi3HeHus Ouocdepbr», «OOmas cTpykTypa Ouochepb»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps,
«Kpyrosopot yriepona B ouocdepe», «KpyroBopot azora B mpupoe.

OGopynoBanue: Mojenb-aniuiMKaus «TUnuyHble OMOLIEHO3bI», repOapuit
«PacTutenbHble coobI1IecTBay, KOJUIEKINH «buoreHos3y, «Bpenurenu BaxXHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuM U KOJUIGKIIMM pacTEeHUH W
KUBOTHBIX, TIPUHAIJICKAITNE K PA3HBIM SKOJOTUYECKUM TPYMIaM OJHOTO BHJA,



Kpacnas xnura Poccuiickori ®eneparuu, M300paKEHUS OXPAHSIEMBIX BHJIOB
pPacTeHUN U )KUBOTHBIX.



[INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BUOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cormacuo ®I'OC COO, ycranaBauBalTCs TpeOOBaHUA K pe3yJbTaram
OCBOEHHUsI  OOy4YalOIMMHUCA IPOrpaMM  CpEAHEro  o0mero o0pa3oBaHUS:
JUYHOCTHBIM, METAPEAMETHBIM H IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS mpeamera «buomorus»
BBIJICIIEHBI CIICAYIOIINE COCTABISIONINE: OCO3HAHNWE OOYYAOIIMMHUCS POCCUHCKOM
Ipak IaHCKOW MACHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOMpPEJCICHNI0, HAJIWYMe MOTHBAlMM K  OOYYCHHIO  OHOJIOTHH,
IICJICHAMNPABJICHHOE Pa3BUTHE BHYTPCHHUX YOCKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH W HMCTOPUYECKUX TPAIUIMA Pa3BUTHI OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCS B CBOCH
JESITEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, TPUCYIIUMH CHCTEME
OHMOJIOTHYECKOTO  00pa30BaHUsA, HAJIHMYHWE DKOJOTHYECKOTO IMPaBOCO3HAHHMS,
CIOCOOHOCTH CTABUTH LM U CTPOUTH KU3HEHHBIE TUIAHBL.

JIMYHOCTHBIE PE3yNILTAThl OCBOEHUS MpeaMeTa «BHOIOrus» TOCTUTAIOTCS B
CIMHCTBE Y4YeOHOW M BOCHHUTATEIILHOW JIEATCIILHOCTH B COOTBETCTBHU C
TPATUIIMOHHBIMH POCCHUCKUMH COIIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU I[CHHOCTSIMH, IPUHATHIMH B OOIIECTBE NpaBUIaMH U HOPMaMH
MOBEJICHUS W CHOCOOCTBYIOT IpOIECCaM CaMOIO3HAHMS, CAaMOBOCIIUTAHHS U
CaMOpPa3BUTHs, pa3BUTHS BHYTPCHHEH TMO3UIMHM JIMYHOCTH, MaTPUOTHU3MA,
YBKEHHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TPyJAa U CTapIileMy MOKOJCHHIO,
B3aHMHOTO YBa)KCHHsS, OCPEKHOIO OTHOIIECHHUS K KYyJIbTYPHOMY HACIEIUIO H
TPaIUIMSIM MHOTOHAIMOHAIBLHOTO Hapojaa Poccuiickoit denepanuu, mpupoae u
OKPY’KarolIen cpeie.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS ydeOHOro mnpeamera «bBHOIOTHS»Y
JOJKHBI OTPaXKaTh TOTOBHOCTD U CIIOCOOHOCTH 00YYarOIIUXCsl PYKOBOJACTBOBATHCS
c(OPMHPOBAHHON BHYTPCHHEH IO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPHCHTAIMi, TIMO3UTHBHBIX BHYTPCHHHUX  YOCKICHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OIBITA M OIBITA AEATEILHOCTH B MPOIECCE PealH3aliid OCHOBHBIX HAIpaBICHHI
BOCIIUTATEIBLHOMN JICATEIBHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaIaHCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTD I'PAXKTAHCKOM MO3UIMH 00YYaIOIIErocs Kak akTHBHOTO

OTBETCTBEHHOI'O YJIEHA POCCUHCKOro OOIIECTBA;



OCO3HaHWE CBOUX KOHCTUTYIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKCHHUE
3aKOHA U MPaBOMOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW HEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX U MO3HABATENBHBIX 3a/1ay, BBHIMOJHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOMU KU3HU U OOBIACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMH YOCKICHUSIMH, KyJIbTYPHBIMUA IEHHOCTSIMU U
COLUAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B NIPOLIECCE COBMECTHOIO BBIIOJHEHUS
y4eOHBbIX, TIO3HABATEIBHBIX M UCCJEAOBATEIbCKUX 3a7a4, YBAKHUTEIBHOTO
OTHOIIICHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXIAEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKON AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

c(hOopMUPOBAHHOCTh POCCHICKOU rpa)x JTaHCKOMN WJIECHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUA K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IIE€pE]
Poaunoii, ropmoct 3a CcBOM Kpau, CBOKO PoauHy, CBOM SA3BIK W KYJBTYDY,
IIPOLIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOT O Hapoaa Poccuy;

LIEHHOCTHOE OTHONIEHUE K MPUPOJHOMY HACIICINIO U NAMSITHUKAM IIPUPOIBI,
TOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ POCCHUHCKMX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTWMH, TOHUMAHUSA 3HAYCHHs OWOJOTMM B TO3HAHWHM 3aKOHOB
PUPOJIBI, B )KU3HH YEIOBEKA M COBPEMEHHOTO OOIIECTRA;

ujerHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHWE IYXOBHBIX LIECHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAaHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AYILEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJMUTENSAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOI'0 TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYAs ICTETUKY ObITa, HAY4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIIEHUH;



NOHUMAaHUE YMOLIMOHAJILHOTO BO3/IEHCTBHS )KUBOW MTPUPOJIBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, GOopMHPOBAHMUS KYJbTYPbI 3I0POBbSI U
3MOLMOHAJIBHOIO 0J1ar0MOTyYHusi:

NOHUMAaHUE W peanu3alus 3J0pOBOro M 0Oe3omacHOro o0pa3a >KU3HU
(310poBO€  TUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUIl U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHUM U OT/AbIXa, peryspHas duznueckas
aKTUBHOCTH), OEpPEXHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOIIEHHUS K
cOOCTBEHHOMY (PU3UUECKOMY U MICUXHUUYECKOMY 3/10POBBIO;

NOHMMAaHUE UEHHOCTH TMPaBWJI WHIMBUIYAIbHOTO M  KOJUJIEKTUBHOTO
0€3011aCHOTO MOBEJICHUS B CUTYaLUsIX, YTPOXKAIOIINX 3JOPOBBIO U )KU3HHU JIIOJIEH;

OCO3HaHWE TIOCTEACTBUN W HEMPUATUS BPEIHBIX MPUBBIYEK (YMOTpeOIeHuUs
AJIKOT0J1s5, HAPKOTHUKOB, KypEHHUS);

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHUE [IEHHOCTH MacTepCTBa, TPY10Jt00ue;

FOTOBHOCTh K AKTUBHOW JAEATEIIBHOCTA TEXHOJIOTMYECKOM W COLMAIbHOU
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TAKYIO IESITEIbHOCTD;

UHTEPEC K PAa3INYHbIM cpepaM MpodhecCHOHATBHON JEesTeNIbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIA BBHIOOpP Oyaymed npodeccun MW peaTU30BbIBATh
CcOOCTBEHHbIE KU3HEHHbIEC TIJIaHbL;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa3oBaHUI0O U C€aMOOOpa3OBaHHMIO Ha
MPOTSIKEHUN BCEU KU3HU;

7) 3K0JIOrM4eCKOr0 BOCIIMTAHMS:

AKOJIOTMYECKU LEJIeCO00pa3HOe OTHONIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYyIlIECTBOBAHHS;

NOBBIIICHHE YPOBHS 3KOJOTMYECKOM KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IUIAHUPOBAHUSI TOCTYNKOB M OLEHKM MX BO3MOXKHBIX MOCJHEICTBUMA IS
OKpY>Kalollen Cpeabl;

OCO3HaHHWE TI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM U MyTed ux
peuieHus;

CHOCOOHOCTh HMCIIOJIB30BaTh MPUOOpETaeMble MpPU H3YYEHUU OUOJIOTUU
3HAHUSI W YMEHHUS TMpU pEHIeHUH Mpo0JeM, CBA3aHHBIX C palMOHAIbHBIM
OPUPOJIONOIb30BaHUEM  (COOJIIOJICHUE  TpaBUJ  TOBEIECHUS B  INPHUPOJE,
HalpaBJI€HHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPHUATHE JICUCTBUM, NPUHOCAIIMX Bped  OKpPYKaAIOLIEH
OPUPOJHON Cpele, YMEHHE MNPOrHO3UPOBATH HEOJArONMPHUSATHBIE IKOJIOIMYECKUE
NOCJIEICTBUS IPEANPUHUMAEMBIX JEHCTBUN U TPEIOTBpAIIaTh UX;

HaJIM4KE Pa3BUTOIO IKOJIOIMYECKOTO MBIIUIEHHUS], YKOJIOIMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOU HaIpaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCS MMM B II03HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUYECKON JESITEIIbHOCTU 3KOJIOTMYECKOU
HaIlpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOW NMpPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOre
KYJIBTYP, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHKUE SA3BIKOBOM M YWTATEIbCKOW KYyJIbTYphl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U MIO3HAHUS MUDA;

NOHMMaHUE creuu(pUuK OHMOJOrMM Kak HayKH, OCO3HaHUs €€ pojau B
(opMUPOBaHNUN PALMOHATIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAaHUU LIEJTOCTHOTO
OPEACTABICHUS. 00 OKpPYXAlolEM MHpPE KaK O €JUHCTBE MPUPOJIbI, YEJIOBEKAa U
oOlecTsa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peueHud MpodieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOexk1EHHOCTh B 3HAYMMOCTU OHOJIOTUU JJISi COBPEMEHHOW LMBHIIM3ALIUU:
oOecrieueHrss HOBOIO YpPOBHSI Pa3BUTHUSI MEIULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  pellaTh pecypcHble  MpoOJeMbl  pPa3BUTHUS
YeJI0BEYeCTBa, IOUCKA MyTeH BBIXOAA U3 INI00AJIbHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieueHus  Mepexoja K  yCTOMYMBOMY  pPa3BUTHIO,  PALMOHAIBHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (POPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOIMYECKMX 3HAaHUW B LEJIAX
NOBBIIIEHUS OOIIEHl KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TIpPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM I'PaMOTHOCTH OOydYaromuxcs, GopMupyemon
IpU U3Y4YEHUH OMOJIOTUH;

NOHMMaHUE CYLIHOCTH METOJOB MO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4yaeMmble 3HAHWS /JIs aHajdu3a u
OOBSACHEHHMS SBJIICHUW OKPYXKAIOLIEro MUpa U MPOUCXOAUIMX B HEM HM3MEHEHUH,
yMEHME JefaTh OOOCHOBAHHbBIE 3aKJIIOUYEHUS Ha OCHOBE HAyYHBIX (aKTOB U
UMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OMOJOTMYECKHE 3HAHMS IS
penieHust Ipo0JieM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HaHUE ILICHHOCTU HAy4YHOM [JEATEIbHOCTH, NOTOBHOCTb OCYLIECTBIISATH
IPOEKTHYIO M MCCIIEIOBATENBCKYIO AEATENBHOCTh HHINBHUYAIbHO U B IPYIIIIE;



TOTOBHOCTh W  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYyYECHUIO HOBBIX 3HAHWA TIO OHWOJOTHH B
COOTBETCTBHUH C KU3HECHHBIMH ITOTPEOHOCTSMH.

METAINPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS y4eOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (GOPMUPOBAHUS MHUPOBO33PEHHUS O00YyYaIOUIUXCS
MEXIUCHUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHBIC MOHSITHUS, OTPa’KaroIIne
[EJTIOCTHOCTh HAy4YHOM KapTUHbBI MHUpa U CHeuuduKy METOJOB IO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTUs, SIBJICHHE, MPOIECC,
CUCTEMa, Hay4HbIN (HaKT, MPUHIIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBaHUE,  HAONIOJICHUE, HW3MEpPEHUE, OKCIHEPUMEHT U  JPYrux),
yHUBEpCAJIbHbIE y4eOHBbIC JehCTBHUS (ITO3HABATEJIbHbIE, KOMMYHHUKATUBHBIC,

pETYJISITUBHBIE), o0ecIeunBaoIIre dbopmupoBaHue (byHKIIMOHAIBHON
IPaMOTHOCTH W  COIMAJbHOM KOMIIETEHIIMM OOydYaroIuXcs, CIOCOOHOCTh
oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE MEKIMCIUIUIMHAPHBIE,

MHUPOBO33pEHYECKNE 3HAHWS W  YHUBEpPCAJIbHBIC Yy4YcOHBIC JCHCTBUS B
MO3HABATENLHON U COLUANIbHOM MPaKTHKE.

MeramnpeaMeTHbIE PE3yIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETOo
00pa30BaHMs TOJKHBI OTPAXKaTh:

Osaagenue YHHMBepCaJIbHbIMH YueOHBIMU NMO3HABATEIbHBIMH
AeCTBUAMM:

1) 6azoBble JIOrHYECKHE AeiiCTBUS:

CaMOCTOATENLHO  (OPMYJIMpPOBaTh W aKTyaJlu3upoBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIITUICHUS
(aHanu3a, CHHTE3a, CpaBHEeHHUsI, KiIacCUpUKaIMU, 0000IIeHHs ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHITHH (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMHU MOHSATUSAMH );

OTpEeNEesATh LENu JeATeTbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUH UX
TOCTHKEHUSI, COOTHOCUTD PE3YIbTATHI ACATEIHHOCTH C TTIOCTABICHHBIMU TETISIMU;

UCITIOJIb30BaTh OMOJIOTUYECKHUE TTOHATHS JIS O0OBsICHEHUS (DAKTOB M SBJICHUN
KUBOU TIPUPOJIBL;

CTPOUTH JIOTHYECKUE paCCYXIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, TIO
AQHAJIOTHH), BBISBISITH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pPaccMaTPHUBAEMBIX
SIBJICHHSX, (DOPMYJIUPOBAThH BHIBOJIBI M 3aKITFOUCHHS,

PUMEHSTh CXEMHO-MO/ICJIbHbBIE cpencrtBa  JUIs Ipe/ICTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIECHWUW B M3yYaeMbIX OMOJOTUYECKUX OOBEKTaX, a



TaKK€  NPOTHUBOPEUMI  Pa3HOr0  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
MH(GOPMAIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH pelIieHHs] MpoOJIeMbl ¢ YYETOM aHajdn3a MMEIOIIHUXCS
MaTepHAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B ACSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
IEJISIM, OIICHUBATh PUCKU TIOCTEICTBUN ACSITEIbHOCTH;

KOOPAWMHHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHUE TeHCTBHUA:

BJIAIeTh HABBIKAMH y4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOU JAESTEIbHOCTH,
HaBBIKAMH  paspelnieHus mpoodsieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PEIIECHUS MPAKTUUECKUX 33/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHNUS;

UCIIOJIb30BaTh pa3IMYHbIe BHUIBl JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HAHUSA, €r0 HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPUMEHEHHUI0 B Y4eOHBIX
CUTYalUsAX, B TOM YUCIIE MIPH CO3JJaHUH YIEOHBIX U COIIUATBHBIX TPOEKTOB;

dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaeTh HAYYHONH TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBATh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOM
JEeSTENbHOCTH Y )KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3ajaudy,
BBIIBUTaTh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX yTBEPXJICHUH, 3a]]aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATHh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJIATh LI€JICHANIPABICHHBIM MOUCK MEpPEHOca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCHOHATBHYIO CPEy;

YMETh TEPEHOCUTHh 3HAHUS B IO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTh
KHU3HEICSATEIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTrMHAIbHBIE MOJIXO0Jbl U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 33a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) padora ¢ nHpopmanuei:

OpUEHTHUPOBATHCSA B PA3IMYHBIX UCTOUHHKAX MH(POpMAIUK (TEKCTE yueOHOro
nocoOus, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHaNU3UpOBaTh



MH(GOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ JJ0CTOBEPHOCTh U HEMPOTUBOPEUYNBOCTE;

(GopMynHpOBaTh 3alpOChl U MPUMEHATh PA3IUYHBIE METOJbI MPU MOUCKE U
oTbope Oumosiormyeckor mH(pOpManu, HEOOXOAMMOM JIJisi BBITTOTHEHUS yYEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HMCHOJAb30BaHUS HMH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPUIEHCTBOBATH KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BaHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OopMy  TpeacTaBlICHUSA
Oouosornyeckor nHpopmanuu (cxembl, rpaduku, AUarpaMmsbl, TaOIULbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIH fA3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornueckod uH(pOpManMeN: NPUMEHSATh XUMHYECKHE, (PUIUYECKUE U
MaTE€MaTUYECKUE 3HAKU W CUMBOJBI, (HOpMyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HarJIsJHOCTH;

BJIAJ€Th  HABBIKAMHM  pacloO3HaBaHWUA M 3alIUThl  MH(MOpMAaLNH,
uH(}OpMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OBJ1aiecHHe YHUBEPCAIbHBIMHA KOMMYHUKATHBHBIMY /1ICHCTBHSAMM:

1) oO1eHme:

OCYLIECTBJISATh KOMMYHUKAIIMHU BO BCEX c(pepax >KM3HU, AaKTUBHO Y4ACTBOBATh
B JMAJIOTe WM JIUCKYCCHM MO CYHIECTBY OOCYKIaeMoil TeMbl (yMEHHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIBHO BBIIOJHEHUS MPEAJIaracMoi
3a/1a4y, YYUTHIBaTh MHTEPECHI U COTJACOBAHHOCTH MO3UIMI IPYTrUX YYaCTHUKOB
JMAJora WA JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIEHMS, NOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MNPEINOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHUTYalUH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJAJETh Pa3IM4YHBIMU CIIOCOOaMH OOILIEHUS W B3aMMOJICHCTBHS, TOHUMATh
HaMEPEHUs IPYTUX JIIOJEH, IPOSBIISATh YBAKUTEIBHOE OTHOILIEHUE K COOECETHUKY
U B KOppeKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTbD:

NOHMMAaTh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThI MpU PEIICHUU OMOJOTrHYECKON MpoOIeMbl, 000CHOBBIBAThH HEOOXOUMOCTh
IpUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PElIeHUH y4eOHOH 3a1auu;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM € y4éTOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA;



OPUHUMATh LEJIM  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BbIBaTH MU
KOOPAWHUPOBATh JACHUCTBUA MO €€ NOCTHXEHUIO: COCTAaBIISITh IUIAH JEHWCTBHUI,
pacupeneniatb pojad € Yy4E€TOM MHEHHMH YYaCTHMKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAadeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHMKAa KOMaH[bl B
oO1Iui pe3ynbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE ITPOEKTHI, OLECHUBAaTh HUIAEHU C TIO3ULUUHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3jIU4HBIX
CUTYaIUSX, MPOSIBIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBiaeHne YHMBEPCAJIbHBIMH PEryJIATHBHBIMU AeHCTBUSIMHU:

1) camoopraHu3anusi:

UCIIONb30BaTh OHMOJOTMYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM U HX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUU I1I€JIEBble U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHSX M IOCTYIIKaxX IO OTHOLIEHHUIO K JKUBOW NIPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATENBHYIO AECATEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTeIbHON
NEATENbHOCTH U XKU3HEHHBIX CUTYALHSIX;

CaMOCTOATENIbHO  COCTAaBJATh IUIAH pEHIeHHs MNpo0JeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIUIIUU B
pa3HbIX O00JacTSIX 3HAHMM, IMOCTOSHHO NOBBIIATH CBOM OOpa30BATEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBHUE PE3YJIBTATOB LEAM;

BJaJ€Th  HABBIKAMM  TIO3HABATEJIbHOM  peduIeKCMM  Kak  OCO3HAHMUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX PpE3YyJIbTaTOB U
OCHOBAaHMi, UCIOJIb30BaTh MPUEMBI PEPIEKCUU IJI1 OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHMBATh PUCKHM WU CBOEBPEMEHHO IPUHUMATh PELICHUS MO HX
CHUKEHMIO;



IPUHUMATh MOTHBBI M apPryMEHTHl JPYyTMX NPU aHAIW3E pEe3yJIbTaTOB
NEATEIbHOCTH;

3) mpuHsiTHE CedsI M IPYTrUX:

MPUHUMATh ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHTHl JPYyIMX [PU aHAIU3€ pEe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

HPEAMETHBIE PE3YJIBTATBI

IIpenmerHbie pe3ynbTarhl ocBoeHHS mporpammbl COO mo Ouonornm Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue ais yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEWCTBUI 1O OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JESITEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHHUIO 3HAHUI B Pa3IMUYHbIX y4€OHBIX CUTYallUsAX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosorueid. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenmeTrHble pe3ynbTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce TOJKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (POPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpa M HAyYHOTO MHMPOBO33PEHHMS, O BKJIALE POCCHUCKUX U
3apyOeXHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OHONOTHH, (QYHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKA JUIsl peLIEHUS KU3HEHHbIX 33/1a4;

YMEHHME DPACKpPBIBaTh COJAEpKAHWE OHOJIIOTMYECKUX TEPMHUHOB M IOHATHUIL:
KHU3Hb, KJETKa, OpraHu3M, MeTa0oau3M (0OMEH BELIECTB M NpeBpalleHUE
SHEPIrur), rOMeOoCcTa3 (CaMOperyJisalus), YPOBHEBAs OpPraHU3aLUsl KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHUE (PEMPOTYKLHA), HACIEACTBEHHOCTb, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME u3JlaraTb OWOJIOTHUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAs, LEHTpaJibHas J0rMa MOJIEKYJApHOM Ouosorun), 3akoHbel (I
Menpnens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 neHTpax MHOrooopasus u
IPOUCXOXKIECHUS KyJIbTypHbIX pacteHuil H. . BaBunosa), onpenensars rpaHuiibl
UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJaMU HAYYHOrO MMO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
ONMKMCAHUE >KUBBIX CHCTEM, MPOILIECCOB W SIBJICHUW, OpraHu3alus W TpPOBEJCHUE
OMOJIOTMYECKOTO  JKCIIEPUMEHTa,  BBLABM)KEHHWE  THIIOTE3bl,  BBISBICHUE
3aBHUCHUMOCTH MEXIY HCCIEIYyEMbIMH BEIMYMHAMH, OOBSCHEHHE IMOJYYESHHBIX



pE3yIbTATOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPUA U 3aKOHOB, YMCHHE
JIeaTh BBIBOJBI HA OCHOBAHUH TIOJIYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIJIEIATH CYIIECTBEHHBIC MPU3HAKA BHUPYCOB, KJIETOK MPOKAPHUOT U
AYKapHoOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLECCOB: OOMEHa BEILECTB M IMpPEBpALICHUs] 3HEPTUU B KIETKe, (DOTOCHUHTE3A,
IUTACTUYECKOTO M DHEPreTUYECKOro OOMEHa, XEeMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS, Pa3MHOXKCHUS, WHIUBUIYAIBHOTO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH TOJyYCHHbIE 3HAHHS ISl OOBSACHEHUS OMOJOTUYECKUX
IIPOIIECCOB U SIBJICHUH, JJIS MPUHSATHS MPAKTHUECKUX DPEIICHUN B TOBCEIHEBHOM
KU3HU C LIeJIblo0 oOecrieyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbsl M 3J0POBbS
OKPYKaIOIIUX JIFOJIeH, COOII0ICHNUSI HOPM TPaMOTHOT'O TIOBEICHUS B OKPY KAIOIICH
IPUPOJHON cpese, MOHMMaHWE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHKCHUHN
COBPEMEHHOM Ouonornn OMOTEXHONOTUI ISl  PalMOHAIBHOTO
IPUPOONOIB30BAHMUS;

yMEHUE pellaTh »JJIEMEHTApHbIE TEHEeTHYECKHWE 3aJlayd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBAaHWE, CLEIJICHHOE HacJeI0BaHUE, COCTaBISITH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS JUIsl TIPEACKa3aHus HAcleAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yMEHUE BBIMOJHATH JIA0OpAaTOpPHBIE M MpaKTUYECKHe paboThl, COOI0IAThH
IpaBuiia Mpu padoTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAaTh M HWHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KaHMS, BKIIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3TMYHBIX UCTOYHUKOB (CPEICTBA MAaCCOBOM MH(POPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHaibl), STUYECKHUE AaCIEeKThl COBPEMEHHBIX WCCICAOBAaHWM B OHOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTHH;

yMEHUE CO03/1aBaThb COOCTBEHHbIC IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAINIO U3 HECKOJbKHX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUIHBIN anmapar OMOJOTHH.

[IpeameTHbie pe3ynbTaThl OCBOCHUsS yueOHoro npeamera «buonorus» ¢ 11
KJlacce OJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUIA O MECTE W POJU OMOJIOTUU B CHUCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B ()OPMHPOBAHHHM COBPEMEHHOH €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpPAa MU HAYYHOTO MHPOBO33PEHHS, O BKIIAJE POCCUMCKUX U
3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OHWOJOTUH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH YeJIOBEKA JUIsl pEIISHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJCpKAHUE OHOJIOTMYECCKHMX TEPMHHOB W TIOHSTHI:
BU/I, IONYJIALUS, TeHO(OH, IBOJIOLMS, ABUKYIINE CUIIbI ((haKTOPhI) IBOIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PAKTOPHI,



SKOCHCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEAYyLEHThl, LN MUTAHUS,
AKOJIOTHYECKas MupamMuga, OuoreorneHos, ouocdepa;

yMEHHUE H3JIarath OHOJOrMYeckue Teopuu (IBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabimeBoro cxoacrtsa K. M. Bbapa, depenoBaHus TJIaBHBIX HalpaBICHUN U
nyTteit sBomonuu A. H. CesepuioBa, yuenust o ouochepe B. M. Bepnanckoro),
OTIPEICIISITh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BJIAJIETh METOJIaMU HAYyYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMHUCAaHUE >KUBBIX CHUCTEM, IMPOLECCOB W SIBICHUM, OpraHu3alus U IpPOBEACHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBM)KCHUE  TUIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMA BEIMUYMHAMU, OOBSICHEHHE IOTYYEHHBIX
pEe3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJTYUYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISTh CYIIECTBEHHbIE MPU3HAKU CTPOEHUSI OUOJOTUUYECKUX
O00OBEKTOB: BHJIOB, TMOMYJSIHA, MTPOAYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreoleHO30B U JKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HAClEACTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOI'0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpTraHu3MOB, JCHCTBUS HKOJIOTHYECKUX (DaKTOpPOB Ha OpraHU3MBI, IEpeHoca
BEILIECTB M IIOTOKAa HHEPIHMH B HKOCHUCTEMAX, AHTPOIIOIE€HHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IUKJIOB B Onocdepe;

yMEHHUE TPUMEHSTh IMOJYUYCHHBIC 3HAHMS 11 OOBSICHEHHS OHMOJIOTHYECKHUX
IIPOLIECCOB U SIBJICHUU, JJIs1 NIPUHATUSA NMPAKTUYECKUX PELICHUM B MOBCEIHEBHOU
KU3HH C IO o0ecredeHus: Oe30MacHOCTH CBOETO 370pPOBbsI M 370POBbS
OKPYKaIOIIUX JIIOJIeH, COOJIFOICHHSI HOPM TPAMOTHOTO TIOBEICHHS B OKPYKAIOIICH
NPUPOJHON cpejie, TMOHMMaHUE HEOOXOJAMMOCTH HCIIOIb30BaHUs JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIlMOHAILHOTO TPUPOIONIOIB30BAHMUS;

YMEHHE peuiaTh 3JIeMEHTapHble OUOJIOTHYECKUE 33Jlaud, COCTABISTH CXEMBI
NepeHoca BEIIECTB U SHEPTUH B IKOCUCTEMax (LIeTH MUTaHUs);

yMEHUE BBINOJIHATh JIA0OpAaTOpPHbIE M MpakTUYecKue padoThl, COOIIOAATH
npaBuJIa MpU padboTe ¢ y4eOHBIM U JJa0OPaATOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OICHWBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEpKaHUsA, BKIIOYAIOUIYI0 TICEBJOHAYUYHbIC 3HAHUS W3
Pa3IMYHBIX UCTOUYHUKOB (CpEJCTBA MAacCCOBOM MH(POPMAILIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuaybl),  paccMaTpuBaTh  IJ00aJbHBIE  HKOJIOTHYECKHE  TPOOIEMBbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YyMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHMUS,
0000111ast OMONOTrMYecKyr0 MH(GOPMAIIMIO U3 HECKOJbKUX MCTOYHUKOB, IPAMOTHO
UCIIOJIb30BATh TOHATUIHBIN arrmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undpposbIe
Ne ni/m P Kontpoasnsie | IlpakTnueckne (mupp )
NMPOrpamMMmblI Bcero oOpa3oBaTe/ibHbIE
padoThbI padoTsI
pecypchl
bub6mmoreka [IOK
L bronorus kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
2 JKuBble cucTeMbl U UX OpraHU3aIus 1 0.5 0 httos://m.edsoo.ru/7fA1c292
bub6moreka [JOK
X i 0 1
3 UMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 httos://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 X 6 0 0
VSHEACHTCIBHOCTE TICTRH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHME M MHIUBUAYATBHOE PA3BUTHE 5 0 1 bu6mmoreka [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnencrBeHHOCTS U HI3BMEHUMBOCTH 8 0 15 bubmnoreka LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Cenexmust opranu3mMoB. OCHOBBI bu6mmoreka [JOK
7 3 1 0
OMOTEXHOJIOT U https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 P 1 0 0
CICPBHOC BpeMA https://m.edsoo.ru/7f41c292
9 PesepBHOE BpeMs 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 35 1.5 4



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

11 KJIACC

KoanuectBo yacos JIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoTbl padoThI
pecypchl
bu6mmorexa [IOK
1
1 IBOMOUHOKHAs GHONOTHS o https://m.edsoo.ru/7f41cc74
5 BoO3HUKHOBEHME U pa3BUTHUE XKU3HU Ha 9 05 bubnnorexa [HJOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nmmoreka [IOK
1
3 Oprasu3Mel 1 OKpYKaioNas cpena > https://m.edsoo.ru/7f41cc74
bu6nuoreka [JOK
4 Coo0111ecTBa ¥ 3KOJIOTMYECKUE CUCTEMBI 9 httos://m.edsoo.ru/7fALeCTA
bu6nmoreka [IOK
2
> Peseprioe Bpems https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 2.5



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

IHNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacos DJIeKTPOHHbBIE
Ne JlaTa
Tema ypoka Kontpouabnbie | IIpakTnueckue uuppossie
n/n Bcero U3YYeHH S
padoThI padoThI o0Opa3oBaTeJIbHbIE
pecypcebl
bu6nuoreka [IOK
1 buonorus B cucreMe Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUS KUBOW MPHUPOIBI.
[IpakTuyeckas padota Ne 1
2 «Vcnonb3oBaHue pa3anvHbIX 1 0 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJI0B IIPU U3YUECHHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buosnornueckue cucTeMbl, NPOLECCHI 1 05 0 bubnmnorexka [JOK
U UX U3y4YeHHe ' https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KIIETKU. Boma n 1 0 0 bu6mmorexa [IOK
MUHEpPaIbHBIE COJIN https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
) b .C 0 1 0 0
CITKH. LOCTAB 1 CTPOCHHE DEIKOB https://m.edso00.ru/863e6b72
DepMeHThI — OMOJIOTUYECKHE
karanuzaropsl. JlabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 0 05 bubnmnoreka [JOK
KaTaJUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEPE aMUIIA3bI
WJTU KaTajasbl)»
7 Yrnesoasl. JIunuasl 1 0 0 bubnmorexa LIOK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

butmmoreka [JOK

8 Hywnentoseie kHeioTsl. ATO 0 https://m.edso0.ru/863e6d5c
9 Hcropus u meToabl U3y4eHus 0 bubmuoteka [IOK
kietku. Knetounas teopust https://m.eds00.ru/863e6e88
10 Kietka xak nemocTHas sKuBas 0 bu6nuoreka [IOK
cucrema https://m.eds00.ru/863e6e88
CTpoeHune 2yKapuOTHYECKOHN KIIETKH.
JlaGopatopHast pabora Ne 2
«/3yueHue CTpoeHUs KIETOK bubamnorexa HOK
11 PaCTCHHIA, )KHBOTHBIX, TPHOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepuii Mol MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIMCAHUE»
bu6nmoreka [IOK
12 OOMeH BelecTB WK MeTab0Iu3M 0 httos://m.edsoo.ru/863766¢
bu6mmoreka [IOK
13 Potocmrres. Xemocrres 0 https://m.eds00.ru/863e7c98
. bubmmorexa [JOK
14 JnepreTiieckuii 0bmen 0 https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIETKU. [lenenue
KkieTku. Muros. JlaboparopHas Bu6miorexa LOK
15 pabora Ne 3 «Habmonenue Muto3a B 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHYMKA KOpEIKa JIyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunres Oenka. Peakmusa 0 bu6nuoreka [IOK
MAaTPUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6nuoreka [IOK
17 Tpancrsumt — buocunres benxa 0 https://m.edso00.ru/863e796e
18 Hexknerounsie hopMbl )KU3HH — 0 bubmuoteka [IOK



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

BHUPYCHI

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

bubnuoreka [JOK

19 @DOpMBI pa3MHOXKEHUS OPraHU3MOB 0 https://m.eds00.ru/863e81h6
https://m.edso0.ru/863e831e
bubmuorexa [JOK

20 Meii 0

eHos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 JIaGopatopnas pabota Ne 4 05 bubnmnorexa HOK
«/3yueHne CTpOCHUS MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpErapaTax
29 WNunuBuayanbHOE pa3BUTHE 0 bubnmnorexa [HOK
OpraHu3MoOB https://m.eds00.ru/863e8436
23 ['eneTnka — Hayka o 0 bubnmnoreka [JOK
HACJIEICTBEHHOCTH U U3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACTIETIOBAHUS
24 MPU3HAKOB. MOHOTHOpHTHOE 0 bubmorexa HOK
P ' puA https://m.edso00.ru/863e8878
CKpEIIUBaHNe
WTUOPHUIHOE CKpelTuBaHue. 3aKOH
25 ﬁe:&a}snlc):ni[qoro HaiJII: OBaHHUS 0 brbamorexa LIOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CrerieHHOE HacJIeI0OBaHHE
npu3HaKkoB. JlabopatopHas pabora Ne
26 5 «3yuenue pe3ysbTaToB 05 bubanorexa HOK
MOHOTHOPUIHOTO U TUTHOPUITHOTO ' https://m.edso0.ru/863e8c60
CKpEIIUBAaHUS Yy APO30(HIIBI HA
TOTOBBIX MUKpPOIIpernapaTax»
27 I'enetuka mona. HacnemoBanue 0 bubmunoreka [JOK



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

IIPHU3HAKOB, CHUCIVICHHBIX C ITOJOM

https://m.edso00.ru/863e8c60

N3menunBocth. Henacinencreennas
M3MEeHUYUBOCTh. JIabopaTopHas

pabota Ne 6. U3yuenue bubnmnorexka HOK

28 . 1 0 0.5
MOIU(UKAITMOHHOW U3MEHYMBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BApUAIIMOHHOTO Psifia 1
BAPUALIMOHHON KPUBOI»

HacnenctBenHasi ©3MEHUYHUBOCTb.

29 JlaboparopHas pabota Ne 7. «AHanu3 1 0 05 bubmuorexa [JOK
MyTalMi y 1po30(HIIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»

bu6nuoreka [IOK

30 T'enemitka senosexa L 0 0 https://m.edso0.ru/863e8d78
PesepHbiii ypok. O0001IIEHHE 110

31 TeMep«HaCJ'IZJ];I)CTBeHHOCi 5 1 1 0 bubnmorexa LIOK

https://m.edso00.ru/863e6e88
W3MEHYMBOCTH OPraHU3MOB)
bu6nuorexa [IOK

32 (Ceneiuii Kax Hayka u npouece 1 0 0 https://m.edso0.ru/863e9214

33 MeToap! 1 TOCTHKEHHS CENEKIINU 1 0 0 bubnuoreka [IOK
pacTeHUl U KUBOTHBIX https://m.eds00.ru/863e9214

34 buotexHosorus Kak oTpacib 1 0 0 bubmuoreka [IOK
IIPOU3BOACTBA https://m.edsoo0.ru/863e9336

bu6nmoreka [IOK

35 Hostopeine 1 0 0 https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB IT10 35 15 4

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hara ungposbie
n/n Tema ypoxa Bcero Kontpoapipie  Ipaxruteckue H3y4eHusi  oOpa3oBaTe/IbHbIEC
padoTbI padoThI
pecypcebl
1 DBOJIOLUS U METOABI €€ U3YyUCHUS 1 bubamorexa LIOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3BUTHs IPEACTaBICHUN 1 bubnmnorexa [HOK
00 3BOTIOIINHU https://m.edso0.ru/863e9570
but6mmoreka [IOK
3 Muipoosomons 1 https://m.edso0.ru/863e9cle
[Tomynsiius Kak 3yieMeHTapHas
€IMHULIA BUJIA U HBOJIIOLUU.
4 HI;6opI:TopHI;;1 pabora ;9 1 1 0.5 bubmmorexa LOK
https://m.eds00.ru/863e99c6
«CpaBHeHHE BUIOB 10
MOP(OTIOTHIECKOMY KPUTEPHUIO»
5 JIBroKyIHe cuibl (dJIeMEHTapHbIE 1 bubmuorexa [JOK
(haKTOPBI) IBOTIOIIUN https://m.edso0.ru/863e9da4
. butmmoreka [JOK
6 EctectBennsblii 0TO0p U ero Gpopmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynpTratsl 3BOMIOLMM:
IpUCIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubmuorexa [HOK
pabota Ne 2 «Onmcanue https://m.edsoo.ru/863e9fde
PUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCUTEIILHOTO XapaKTepa
8 Hanpasnenus u mytu 1 bubnmnorexka HOK

MaKpO3BOJIOINN

https://m.edsoo.ru/863e9cle



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

Heob6patumocTs 3BOMIONINN

10 Wcropus xu3Hu Ha 3emiie U METO/IbI bubnnoreka [IOK
€€ U3ydyeHus https://m.eds00.ru/863e6e88
11 ['unioressl nporCX0XKACHUS )KU3HUA bubmuorexa [JOK
Ha 3emuie https://m.edsoo0.ru/863ea5a6
PazButue xxu3uu Ha 3emMiie 1o spam u bu6muoteka [IOK
12
nepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl SBOJIOIHH
PACTUTENBLHOTO U dKUBOTHOTO MHpA.
[IpakTuueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«/3y4eHune UCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHMIi U )KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cuctema bubnmnoreka [JOK
OpraHN4YeCKOro MUpa https://m.edsoo.ru/863ea48e
bu6nuorexa [IOK
15
DBOITIOWHS HETOBCKA (AHTPOMIOTeHEs) https://m.edsoo.ru/863eac2c
JBxymme cuitbl (paxTophl) bubnmoreka [JOK
16
AHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUU IBOJIIOITUN bubnuorexa [JOK
YyesoBeKa https://m.eds00.ru/863e6e88
Yenoseueckue pacsl U IPUPOIHbBIE bubnmoreka [JOK
18
aJarTaly YeJloBeKa https://m.edsoo.ru/863eaea?2
PesepBHelil ypok. O600IICHHE 110
19 TeMep«BOL’vHZIiHOBeHI/Ie ]:Il a3BUTHE bubmmorexa LIOK
p https://m.edso0.ru/863e6e88
KU3HU Ha 3emiie»
K
20 DKOJIOTHS KaK HayKa brbmmorexa IO

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



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

Cpenbl 00UTaHUS U SKOJIOTUYECKHE

bu6nuorexa [IOK

21
(bakxTops https://m.edsoo.ru/863eafec
AbuoTtnueckue GpakTopsl.
JlaboparopHas pabota Ne 3.
«Mopdonorndeckne 0COOCHHOCTH
22 ACTEHUN U3 Pa3HBIX MECT 0.5 bubnmorexa LIOK
p P ' https://m.edso00.ru/863eb10e
oburanus». Jlaboparopnas pabota
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
but6mmoreka [IOK
23 bromiieckue daxTopet https://m.edso00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nonyianun. [Ipaktuueckas padora
24 No 2y«HL(I) cqéTanIOTHOCTI/I ’ 0.5 Bubmaorexa ITOK
- HU ' https://m.edso00.ru/863e6e88
TIOITYJISIIIIA Pa3HbBIX BUJIOB
pacTteHuin»
Coob1ecTBa OpraHu3MoB — bubmuoreka [IOK
25
OUOLIEHO3 https://m.edso0.ru/863eb46a
26 DKOJOTHYECKUE CUCTEMBI bubmuorexa [JOK
(3x0cHuCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIE ITOKA3aTEIN YKOCUCTEMEL.
27 DKOJIOTHYECKHUE TUPAMUIBI bubnnorexa LIOK
. PAMILIBL https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccust
bu6mmorexa [IOK
28 IT
PHPOIIHEIE SKOCHCTEMBE https://m.eds00.ru/863e6e88
29 AHTPONOTreHHBIE YKOCUCTEMBI bubmmorexa LIOK
p https://m.edso0.ru/863e6e88
30 buocdepa — rinobanpHas bubnmoreka [JOK

JIKOCHUCTEMA 3EMITH

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnoreka [JOK
onocdepsr https://m.edso00.ru/863ebd16
bu6nuorexa [IOK
32 YenoedecTBO B Onocepe 3emiau 1 httos://m.edsoo.ru/863¢6688
33 CocymiecTBoBaHUE MTPUPOJBI U 1 bubnmoreka [JOK
4yeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
P i . 0606
34 «égcfcl))g HI:zIT}BIE?/IKaxoanEI:;:I;I;ZeMH 1 bubmmorexa [JOK
B https://m.eds00.ru/863e9336
CHUCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 95

[NPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863e9336

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / [laceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue /Ilox
pen. [laceunuxka B.B., Akinmonepnoe o6miectBo «M3narensctBo «IIpocBemenuey

* buonorus, 10-11 kmaccel/ Aaapeea H.Jl., Ob1iecTBO ¢ orpaHuYeHHON
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

* buonorus, 10-11 xnaccesl/ Baxpymes A.A., Bypckuii O.B., Paytunan A.C.,
Poaunonosa E.U., PozanoB M.H., O6uiecTBO ¢ OrpaHi4€HHON OTBETCTBEHHOCTHIO
«bamaccy»

* buonorus, 10-11 kmaccel/ 3axapoB B.b., Pomanosa H.W., 3axaposa E.T.; mox
penakmueit Kpukcynosa E.A., OOIIeCTBO ¢ OTpaHHYEHHON OTBETCTBEHHOCTHIO
«Pycckoe cioBo - yueOHUK»

* buonorus, 11 knacce/ Ilaceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue
/Mon pen. Ilaceunuka B.B., AkunonepHoe o61iectBo «M31aTenbcTBo

«IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. ITonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 knacc.
Meroandeckoe mocobwue.- M., Benrtana - ['pad, 2019;

2. Ilonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 11 kiacc.

Mertoanueckoe nmocodue.- M., Benrana - I'pad, 2019.



3. [Tonomapesa 1.H. buonorus. 10 knacc. Pabouas terpans. — M.; «BeHnrana-

I'pad».

4. ITonomapesa 1.H. buonorus. 11 knacc. Pabouas terpans. — M.; «Benrana-

I'pad».

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET

bubmuoreka [1OK https://m.edsoo.ru/7f41¢292

1. «<Enunas xomteknus Ludpporsix O6pazoBatenbubix Pecypcosy (http://school-

collection.edu.ru/).

2.

3.

8.

9.

https://resh.edu.ru/subject/5/

http://ebio.ru/ - DnexTponHsIil yueOHUK «bromorusy.

. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kieTok
. http://biokhimija.ru/lekcii-po-biohimii.html - 6Grnoxumust
. http://evolution2.narod.ru/index.htm - sBosrorus

. http://nrc.edu.ru/est/r4/ - Ouonornyeckas KapTHHA MUpa

http://planete-zemlya.ru/ - [1nanera 3emis

http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - Ouonuka
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