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IMOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHMU TEOPETHUYECKYI0 OCHOBY JIs
OIpeeICHHs MOAX0A0B K (POPMHUPOBAHUIO COAEPKaHUS YUEOHOT0 IpeaMeTa
«buonorus» coctaBunu: KonuenryaibHbie nojgoxkenus GI'OC COO o B3aumMoo0Oy-
CJIOBJIEHHOCTH 1IeJIeH, COJIepKaHUsl, pe3yJbTaTOB 00yUYeHUsl U TpeOOBaHUM K YpOB-
HIO MMOATOTOBKHU BBIITYCKHHUKOB, MOJOKEHUS 00 OOIIMX LEAX U MPUHLHUIIAX, XapaK-
TEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEeIHETr0 0011ero 00pa3oBaHus B
Poccuiickoit denepaninu, a TakKe MOJOKEHUS O crienuduke 6uonaoruu, e€ 3HaUe-
HUU B TIO3HAHUU KUBOW MPHUPOJIBI U 00ECTICUCHUH CYIIECTBOBAHUS YEIIOBEYECKOTO
oburectBa. CornacHoO Ha3BaHHBIM TOJIOKEHUSIM, ONPEIeNIEHbl OCHOBHBIE (DYHKIIUU
IPOrpaMMBbl 10 OMOJIOTUU U €€ CTPYKTYypa.

[Iporpamma no Ouosioruu Aa€T MpeAcTaBlICeHHUE O LeNAX, 00 oOuieil crpare-
Ui OO0y4YeHUs, BOCIIMTAHUS W Pa3BUTUS OOYYAIOIIMXCS CPEICTBAMHU y4eOHOTro
npeameta «buonorusy, onpenenser o0s3aTeNbHOE MPEIMETHOE COACpPKAHHUE, €T
CTPYKTYpY, paclpeiesieHue Mo pasjeiaM U TeMaM, PEKOMEHIYyeMYIO IMOCie10Ba-
TEIbHOCTh M3YyUYEHHsI YUEOHOr0 Marepuasa ¢ y4ETOM MEXIPEIMETHBIX U BHYTPH-
IPEIMETHBIX CBS3€H, JIOTMKA 00pa30BATENbHOIO MpOLEcca, BO3PACTHBIX OCOOEH-
HOCTEN 00yUaroIuXCs.

B mporpamme mo OMOJ0THMH TakkKe YYUTHIBAIOTCS TpeOOBaHUS K TUIAHUPYe-
MBIM JIMYHOCTHBIM, METANpPEIMETHbIM U TMPEAMETHBIM pe3yjbTaTaM OOy4YeHUs B
(GOpMHpPOBaHWH OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIBHON AESITENbHOCTH/y4eO-
HBIX JIEHCTBUN OOYyYalOUIMXCS MO OCBOCHHUIO COJEp)KaHUs OMOJOTMYEcKOro 00-
pa3oBaHMsL.

B nporpamme no 6uonoruu (10—11 xmaccel, 6a30BbIi YPOBEHB) pean30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3YYEHUU OMOJIOrMH, Ojiarojapsi 4eMy B HEH Mpo-
CMaTPHUBAETCS HAIIPABJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBA3AHHBIX C (DOPMUPOBAHU-
€M €CTECTBEHHO-HAy4YHOI'0 MUPOBO33PEHUS, LIEHHOCTHBIX OPUEHTAlUN JIMYHOCTH,
HKOJIOTUYECKOTO MBILUICHHUS, IPEICTABICHHUM O 310pOBOM 00pa3e KU3HU U Oepex-
HbIM OTHOIIIEHHUEM K OKpPYXarollew mpupoaHou cpene. [loatomy Hapsiay ¢ uzyde-
HUEM 00I1IeOMOJIOTHYECKUX TEOPUH, a TakKe 3HAHUW O CTPOCHHUH KUBBIX CHCTEM
Pa3HOrO paHra M CyUIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX IPOILIECCOB B MPO-
rpaMMe 1o OHWOJIOTHH YAEJIEHO BHUMAHHE UCIOJb30BAHUIO MIOJYYEHHBIX 3HAHUH B
MOBCEHEBHOM KU3HH IS PEIICHUS MPHUKJIAIHBIX 3a/1ad, B TOM YHCIe: Tpodriak-
TUKH HACJEJCTBEHHBIX 3a00J€BaHUU 4YEJIOBEKa, MEIUKO- TEeHETHYECKOTrO

KOHCYJIbTUPOBAHU, 000CHOBaHUs HKOJIOTUYECKH
1€J1€CO00pa3HOro MOBEICHUS B OKPY>KAIOIIEH MPUPOJIHON cpele, aHalu3a BIIHS-
HUS XO35MCTBEHHON JEATEIBHOCTH YEJIOBEKA HA COCTOSIHHE MPUPOJHBIX M HCKYC-
CTBEHHBIX SKOCHUCTEM. Y CUJICHUE BHUMAHUSI K IPUKJIAHON HAMPABIEHHOCTH y4eo-
HOTO TpenMeTa «bruonorusy) MPOAUKTOBAHO HEOOXOIUMOCThIO 00ECTICUeHHUSI



YCJIOBHUM JUIsl pEIIEHUS] OJJTHOM U3 aKTyaJIbHbIX 3a/1ay IIKOJBHOI'O OMOJIOTHUYECKOTO
oOpa3oBaHus, KOTopasi npeanojaraeT GoOpMUPOBaAHUE Yy 00yUAIOITUXCSl CTOCOOHO-
CTU aJanTUPOBATHCS K U3MEHEHUSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonorust Ha ypoBHE cpeqHero o0mero oopa3oBaHus 3aHUMAaeT BaXXHOE Me-
cto. OHa obecrneunBaeT GOpMHUPOBAHUE Yy 00YUAIOMUXCS MPEICTABICHUN O HAy4-
HOU KapTHUHE MUPA, paclIUpseT U 0000I1aeT 3HAHUS O JKUBOU MPUPO/IE, €€ OTIUUH-
TEJbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3aIlMU W SBOJIOIUHU, CO3/1a€T YCIOBHUS
JUTSI: TIO3HAHUS 3aKOHOB KMBOM MpHUPOAbI, (POPMHUpPOBaHUS (PYHKIIMOHAIHHOU T'pa-
MOTHOCTH, HaBBIKOB 3JI0pOBOTO M 0€30MacHOro oOpasza >KM3HH, 3KOJOTHYECKOTO
MBIIIJIEHUS, IEHHOCTHOTO OTHOIICHHS K )KHUBOM MPUPOJIEC U YEIOBEKY.

bonbiioe 3HaueHre OUOIOTUSl UMEET TAaKXKe JIJIsl PEIICHUS] BOCITUTATENbHBIX U
pa3BUBAIOIIUX 3a/1a4 CpeIHEero 0011ero o0pa3oBaHus, COLMAIM3ANNA 00yYarOIUX-
cs1. U3yuenue 6nonorun odecrneynBaeT yciaoBus s GOPMUPOBAHUS UHTEILIEKTY-
ATbHBIX, KOMMYHHKAITMOHHBIX W WH(GOPMAIMOHHBIX HAaBBIKOB, JCTETUYECKOUN
KYJIbTYPBbI, CIIOCOOCTBYET MHTETpAIIMU OMOJOTUYECKUX 3HAHUM C MPE/ICTaBICHHUS-
MU U3 APYTUX Y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMUU U reorpaduu.
Ha3BanHbIe MOI0XKEHUS O IPEHA3HAUYCHUH YUeOHOTro TpeameTa
«buronorus» cocTaBUIM OCHOBY JJI OMPEIEIICHUS MOJX0/I0B K 0TOOPY U CTPYKTY-
PUPOBAHUIO €r0 COACPIKAHUS, IPEICTABICHHOTO B MpOTpaMMe 1o OUOIOTHH.

Ot60p conepkanust yuyeOHOro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C MO3ULUNA KYJIBTYPOCOOOPA3HOIO MOIX0/1a, B COOTBETCTBUU C KOTO-
pBIM O00yYaroIIHecsl JOHKHBI OCBOUThL 3HAHUS U YMEHUS, 3HAUUMBIE TSI (POPMHUPO-
BaHUS OOIIEH KyJIbTYphI, OMPEACISIONINE aJeKBAaTHOE ITOBEJCHUE YEIIOBEKA B
OKpYJKarolield IPUPOJHON cpejae, BOCTpeOOBaHHBIC B ITOBCEIHEBHON JKH3HH U
MPAKTUYECKON NeaTenbHOCTH. Ocob60e MECTO B 3TOM CHUCTEME 3HaHUM 3aHUMAIOT
AJIEMEHTHI COJIEPKaHUs, KOTOPhIE CIYKAaT OCHOBOM /Jis (hOPMUPOBAHUSI MTPE/ICTAB-
JIEHUWA O COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTMHE MUpA U IIEHHOCTHBIX OpH-
SHTAIUSAX JTUYHOCTH, CIIOCOOCTBYIONIUX TYMaHHU3aIMA OMOJIOTHUYECKOTO 00pa3oBa-
HUS.

CtpyKTypupoBaHUE CoAepKaHus y4eOHOro MaTepuasa B IporpaMme mo ouo-
JIOTUU OCYILECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTENb-
HBIX OCOOCHHOCTSIX JKMBOW MPHUPOJIBI, O €€ YPOBHEBOW OpraHU3aIMU U SBOJIIOIUU.
B coOTBEeTCTBUM ¢ 3THM B CTPYKType yueOHOTO mpeameTa «bruonorus BbIIEICHBI
CIeyIoNue coaepKaTenbHbie TuHun: «buomorus kak Hayka. MeToasl HAy4YHOTO
no3HaHus», «Kinerka kak Ouonoruyeckas cucreMa», « OpraHusM Kax



Oouosornyeckas cucreMa», «CucremMa U MHOTO0Opasve OpPraHuyecKoro MHpPay,
«IBONIOIUS KUBON MPUPOABD», « IKOCUCTEMBI U MIPUCYIIIAE UM 3aKOHOMEPHOCTH.

[enb n3yuenus yuebHoro npeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIajie-
HUE OoOyJaronmuMMucss  3HAHUAMH O  CTPYKTYPHO-(DYHKIIMOHATHHOU
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO0 paHra © TNPUOOPETCHHE YMEHUU
UCIIOJIb30BaTh 3TU 3HAHMS [JIi TPAMOTHBIX JEUCTBUI B OTHOIIEHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmwkeHnue 1nenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6azoBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a/]1a4:

OCBOEHHE O0YYarOIMMHKCS CUCTEMbI 3HAHUIN 0 OMOJIOTHYECKUX TEOPHUSX, yUe-
HUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIyKalUX OCHOBOU JJIs
dbopMHUpOBaHUS TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUPA, O METO-
JlaX HAy4YHOT'O TMO3HAHUS, CTPOCHUH, MHOTO0Opa3uu U OCOOEHHOCTSIX >KMBBIX CH-
CTEM Pa3HOTO YPOBHSI OPTraHMU3allMH, BBIJAIOIIMXCS OTKPBITUAX M COBPEMEHHBIX
HCCIIEIOBAaHUAX B OMOJIOTHH;

dbopMupoBaHre y OOydYalOIMMXCS IMO3HABATEIbHBIX, WHTEIUICKTYyaJIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCE aHaIu3a JaHHBIX O MyTIX pa3BUTUSA B OHO-
JIOTUM HAYYHBIX B3TJISI0B, UICH U MOJIXO0J0B K U3YUEHUIO KUBBIX CUCTEM PA3HOTO
YPOBHSI OpraHH3alluu;

CTAaHOBJICHHE Y OOYYarOMINXCS OOIIeH KyJIbTypbl, PYHKITMOHAITBHONW TPaMOT-
HOCTH, pPa3BUTHE YMEHUN OOBSCHATH M OIICHUBATH SIBJICHUS OKPY>KAIOIIETO MHUpPa
’KUBOM TMPUPOJBI HA OCHOBAHWU 3HAHUU M ONBITA, MOJYUYEHHBIX MPHU W3YUYEHUU
Onooruy;

dbopmupoBaHre y 0Oy4arommuxcsi yMEHUM WLTFOCTPUPOBATh 3HaYE€HUE OMOJIO-
TUYECKUX 3HAHUM B MPAKTUUECKOUN JESTEILHOCTH YEJIOBEKA, PA3BUTUU COBPEMEH-
HBIX METUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIIOBEKOM >KHWBOMU
IPUPOBI, HEOOXOAUMOCTU OEPEKHOIO0 OTHOIICHUS K HEl, COOJIOIEHUS ATUYECKHUX
HOPM TIPU NPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHHE IIEHHOCTU OMOJOTUYECKUX 3HAHWU JJIsl TIOBBIIICHUS YPOBHS 3KO-
JIOTUYECKOMN KYJIbTYPHI, JUTsl POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS,

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEHEBHOM KU3HU IS
OILICHKH TIOCJICICTBUIM CBOEH JEATEIbHOCTH M0 OTHOIICHHUIO K OKPYKAIOIIEeH cpejie,
COOCTBEHHOMY 3710pOBbI0, 00OCHOBAHUE U COOJIIOJIEHHE Mep MPODHIAKTUKHU 3a00-
JICBaHUM.

B cucteme cpennero obiero oopazoBanus «buonorusy, nsyuaemas Ha 6a30-
BOM YpOBHE, SIBJISIETCSA 00s13aTEIbHBIM YUEOHBIM MPEAMETOM, BXOSIINM B COCTaB
npeamMeTHon obnactu « EcTecTBeHHO-HAYYHBIC PEIMETHDY.



Jl1st m3ydeHusi OMOJI0TMH Ha 0a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 kiacce — 34
yaca (1 gac B Hezento).



COJEPXAHUE OBYYEHUA
10 KVIACC

Tema 1. buosiorus kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJIOTMH C OOLIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMH €CTECTBEHHBIMU HayKamH, puiocodueil, STUKOM, ICTETUKON U MpPaBOM.
Ponb Ononorun B GOpMHUpPOBAHWN COBPEMEHHOM Hay4HOW KapTUHBI Mupa. Cucre-
Ma OHMOJIOTHYECKUX HAYK.

MeTopl TIO3HAHMS! KUBOM TIPUPOBI (HAOTIOIEHUE, IKCIIEPUMEHT, ONTMCaHNE,
U3MepeHue, Kiaccudukaius, MOJCIUPOBAHKUE, CTATUCTUYECKas 0o0paboTKa aH-
HBIX).

JdeMoHcTpauuu:

[Toptpersr: Y. Hapsun, I'. Menaens, H. K. Konbnos, /Jx. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeTo bl O3HAHMS )KUBON IIPUPOJIBD.

JlabopaTopHble U NpakTHYecKue padoThbl:

[Ipaktuueckas pabora Ne 1. «Mcrnonp30BaHne pa3iIMdHbIX METOAOB MPHU U3Y-
YeHUH OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3alMs.

XKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonorun. OTinane
’KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CaoiicTBa 6MOCHCTEM U UX pa3HOOOpa3ue. Y POBHHU OpraHU3aluu OUOCUCTEM:
MOJIEKYJISIPHBIN, KIETOYHBIN, TKAHEBbIN, OPraHU3MEHHBIN, MOIMYJSLUOHHO- BUJIO-
BOM, 9KOCUCTEMHBIN (OMOTre0I€eHOTUYECKUIT ), OMOCHEPHBIN.

JdemoHcTpanuu:

Tabnuibl 1 cxembl: «OCHOBHBIC IPU3HAKY XKU3HNY», « Y POBHU OpPTaHU3AIUN
YKUBOU MPUPOIBD.

Ob6opynoanue: Moaenb moiekyisl JJHK.

Tema 3. XumMuuyecKuii COCTAB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTAB KJIECTKU. XUMHYECKUE JIEMEHTHI: MAKPOJIEMEHTBI, MU-
KpOaJieMEeHThI. Bojia 1 MUHEpalbHbIE BEIIECTBA.

DyHKIUY BOJABI 1 MUHEPAJIBHBIX BEIIECTB B KieTKe. [loanep:xanue ocMoTH-
4YecKoro OaiaHca.

benku. CoctaB u crpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHH
CTPYKTYpbl O€JIKOBON MOJIEKYJIbI (TIEpBUYHAS, BTOpUYHAS, TPETHUUHAS M YETBEP-
TUYHAs CTPYKTypa). XUMHUUECKHE CBOMCTBa OeikoB. buonornueckue (QpyHKIUM
OEJIKOB.



®depMeHThl — Ouosiornueckue karanuszatopbsl. CTpoeHue ¢depmMeHTa: aKTHB-
HBIM LEHTp, cyOcTpaTHas crnenupuyHoctb. Kodepmentsl. Buramunbl. OTinuus
(epMEHTOB OT HEOPTraHUYECKUX KaTAIU3aTOPOB.

VYraeBoasl: MOHOCaXapu/ibl (TI0K03a, pub03a U J1e30Kcuprud03a), qucaxapu-
Jbl (caxapo3a, JIaKT03a) U MoJIncaxapuibl (Kpaxmal, MIMKOIreH, eJuTono3a). buo-
Jorudyeckue QyHKIMH YTIIEBOJIOB.

Jlunuasl: Tpurauuepuasl, Gochonunuabl, crepouasl. ['uapopuinbHO- THAPO-
¢oOHble cBoiicTBa. buonornueckne QyHkuuu iunuaoB. CpaBHEHUE YTIEBOJAOB,
O€JIKOB U JTUIUJI0B KaK UCTOYHUKOB YHEPTUH.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneornasr — MOHOMEpBI HYKIIEMHO-
BbIX kuciot. Ctpoenue u pynkiuu JJHK. Crpoenue u dynkuuu PHK. Bunsr PHK.
AT®: ctpoenune u GyHKINH.

[MuTonorus — Hayka o kierke. Kinerounas Teopusi — npuMep B3auMOACHCTBUS
uaeil 1 pakToB B HAYYHOM MO3HAHMH. MeTOAbl N3yUEHUs KIETKH.

Krerka xak menoctras xuBasi cucrema. OOIye NMpu3HAKK KJIETOK: 3aMKHY-
Tas HapyxHasi MmemOpana, monekyisl JJHK kak reneruueckuil ammapat, cucreMa
CUHTe3a Oelka.

Tunel KIETOK: 3yKapHOTUYECKas U npokapuoTudeckas. OCOOEHHOCTH CTpOe-
HUS IpoKapuoTuieckoil kietku. Kierounas crenka Oakrepuid. CTpoeHHe dyKapH-
OTUYeCKOW KIeTKH. OCHOBHBIE OTJIMYWS PACTUTEIHHOW, JKMBOTHOW WU TPUOHOU
KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [1nazmarnueckas meMOpana, e€ cBoiicTBa U pyHKuuu. [{lutormnasma u eé
opranouibl. OqHoMeMOpaHHble opranousl kinetku: IIIC, annapar ['onbaxu, nu-
30cOMBI. [ToTyaBTOHOMHBIE OpraHOUAbI KIETKH: MUTOXOHJIpUH, TacTuabl. [Ipouc-
XOXKJEHUE MUTOXOHIpUH U mactua. Bunbl mnactun. HememOpaHnHbie OpraHoubl
KJIETKU: PUOOCOMBI, KJIETOYHBIN IEHTpP, LIEHTPHUOIU, PECHUUKU, KIYTHUKU. DyHK-
LIMY OPraHOMJIOB KJIETKH. BKitoueHus.

SAnpo — perynaropHslil neHTp kieTku. CTpoeHue sapa: siaepHas 000J104Ka,
KapuoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. lIneiinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «Pacnpenenenre XUMUYECKHMX 3JEMEHTOB B  HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOJE.

Tabmumsr 1 cxemsl: «Ilepuonuyeckass Tabnuia XUMUYECKUX HIEMEHTOBY,
«CTtpoeHre MOJIEKYJIbI BOJIBIY, «brocuuTes 6enka», « CTpoeHue MOJICKYJITbI OeIKay,
«Ctpoenue dpepmentay, «HyknennoBbie kuciaorsl. JJHK», «CTpoeHne MosaeKyIbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKW», « CTpOEHUE KUBOTHOM KIIETKNY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOeHHME NPOKAPUOTHUYECKON KIIETKNY,
«CTpoeHue sizipa KIEeTKu», «YIeBOAbD, «JIMmuas».

OO6opymoBaH#e: CBETOBOW MHUKPOCKOII, 00OpYJOBaHUE NJIsi TIPOBEICHUS Ha-
OJItO/ICHNI, U3MEPEHU, IKCIIEPUMEHTOB, MHUKPOIpENapaThl PaCTUTEIbHBIX, KHU-
BOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGopatopHnas pabora Ne 1. «M3yueHne KataauTHUECKON aKTUBHOCTH (ep-
MEHTOB (Ha MPUMEPE aMuiIa3bl WU KaTala3bl)y.

JlabopatopHast pabota Ne 2. «3ydeHune cTpoeHHs KIETOK PACTCHUMN, JKHUBOT-
HBIX U OaKTEpHil TIOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnaparax U MX OIuca-
HUEY.

Tema 4. /KusHeaesiTeJIbHOCTD KJIETKH.

OOMeH BeniecTB, Ui MeTaboau3M. AccuMmisius (TIacTUYECKUil 0OMeH) U
JTUCCUMMJIALIUS (PHEPreTHUECKU 0OMEH) — JIBE€ CTOPOHBI €AMHOTO Ipoliecca MeTa-
6onm3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB M SHEPTUM B MOHUMAaHUM METa0o0-
JIU3Ma.

Tumnbel oOMeHa BelecTB: aBTOTPO(dHBIN U reTepoTpodHbIil. Posb dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeToBas u TeMHOBas (pa3wel GporocuuTesa. Peaknuu porocun-
Te3a. DhdexkTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHMHTE3A JJIsl KU3HHU Ha 3eM-
ne. Bnusinue ycnoBuil cpeibl Ha (POTOCUHTE3 M CITOCOOBI MOBBIIIEHUS €TI0 MPOIYK-
TUBHOCTH Y KYJIbTYPHBIX PaCTCHUIA.

XeMOcuHTEe3. XeMOCUHTE3UpyonIe OakTepuu. 3HaUYEHUE XEMOCUHTE3a s
KU3HH Ha 3eMIe.

DHepreTudeckuil oOMeH B KieTke. Paciiernienrne BeniecTB, BbIICICHUE U aK-
KyMYJIMPOBAaHHE SHEPIHH B KJIETKE. DTallbl SHEPreTuyeckoro oomena. ['nukomnus.
Bbpoxxenue u ero Buabl. KucnopogHoe okucieHue, Wi KIeTouHoe abixanue. OKuc-
autenbHoe (hochopriinpoBanue. IHPEKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

Peakuun matpuuynoro cuntesa. I'enernueckas uHpopmanus u JIHK. Peanu-
3a1usi TeHeTUYeCKOr nH(popMaIuu B KieTke. [ eHeTHYeCKnid KOJl U €ro CBOMCTBA.
Tpanckpuniust — marpuunsiii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Dta-
bl TpaHcasuu. KoaupoBanue aMuHOKHUCIIOT. Poiib pubocom B GrnocuHTese Oenka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. Mctopust oTkpeiTus BupycoB (/. U.
NBanoBckuit). OCOOCHHOCTH CTPOEHUS U KU3HEHHOTO I[UKJIa BUPYCOB. bakTepuo-
daru. bone3nu pacreHui, )KUBOTHBIX M YEJIOBEKA, BHI3BIBAEMbIE BUpycaMu. Bupyc
umMmyHoaeduiuta yenoeka (BMY) — BozOyaurens CITN da.



OOpatHass  TpaHCKpUIILIUS, peBepTaza W uHTerpaza.  llpodwunakrtrka
pacrnpocTpaHeHus BUPYCHBIX 3a00I€BaHUA.

JdeMoHcTpanuu:

[oprpetsr: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunbel nutanusy, «Metabomu3m», «MUTOXOHIPHI,
«HepreTudeckuii oOMen», «Xmoporact», «®Dotocunted», «Crpoenue JTHK»,
«CtpoeHnue 1 GyHKIMOHUpOBaHUE TeHa», «CunTe3 0enkay, «['eHeTnueckuit Koy,
«Bupycs», «bakrepuodarmn», «Ctpoenue u xxu3HeHHbI nuki Bupyca CIIN/da,
oaxTepuodaray, «Pemnukarus JTHK».

O6opynoanue: Mmoaenu-anmivkanuu «Y nsoenue JAHK u Tpanckpunus»,
«buocunres 6enkay, «CTpoeHue KIeTKU», Mojielb cTpykTypsl JTHK.

Tema S. PasMHoOKeHHe ¥ MHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knetounbiit uk, Wiy >KM3HEHHBIN UK KiIeTku. MHTepdasza u mutos. [1po-
IIECCHI, TTpoTeKaronue B nHTepdaze. Pemmkarms — peakius MaTpUIHOTO CUHTE3a
JIHK. Ctpoenne xpoMocoM. XpOMOCOMHBIM HA0Op — KapHOTHUIL. JUIITOMAHBINA |
rariouaHbIA XpOMOCOMHBIE Habopbl. XpomaTuasl. [{uTonornueckue OCHOBHI pas-
MHOEHUSI 1 UHANBUIYATbHOTO PA3BUTHS OPTaHU3MOB.

Henenne knetkn — muto3. Ctaguu mutosa. [Ipoueccel, mpoucxoasuye Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYeCKui CMBIC MUTO3A.

[Tporpammupyemasi rubGenb KISTKH — armomnTo3.

®opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrioynoe U nonoBoe. Buabl 6ecrionoro
Pa3MHOKEHUS: JIeJICHHE HAJBOE, TOYKOBAHKUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOO-
pa30BaHUE, BET€TATUBHOE pa3MHOKEHUE. MICKyCCTBEHHOE KIIOHUPOBAHUE OPTaHM3-
MOB, €TI0 3HaYCHUE ISl CEJICKLINH.

[TonmoBoe pa3MHOKEHHUE, €TO OTINYHSI OT OECTIOJIOTO.

Meiio3. Craguu Meiio3a. [Iporeccol, nporucxoadime Ha ctaauax menosa. [1o-
BeJICHME XpoMocoM B merno3e. Kpoccunrosep. buonornuecknii CMbICH U 3HAYEHHE
Meio3a.

l'amerorenes — mpoiiecc 00pa3oBaHus MOJOBBIX KJIETOK Yy KUBOTHBIX. [1os0-
BBIC JKEJIe3bl: CEMCHHUKHU U sndHUKH. OOpa30BaHKE W Pa3BUTHUE MOJIOBBIX KIETOK —
ramMeT (CrepMmaTo30ul, SIMIEKIIETKA) — crepMaToreHe3 u oBorene3. OcobeHHOCTH
CTPOCHHUS SULEKIETOK U criepMaro3onaoB. OmiogoTBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). DOMOpHUOHAIbHOE pa3BUTHE (M-
OpuoreHnes). Jtanbl SMOPUOHAIIBHOTO PA3BUTHUS y MTO3BOHOYHBIX KUBOTHBIX: IPO0-
JICHUE, TacTpyJisanus, opranoretes. [loctamOpruonanpHOE pa3BuTHE. THITBI TOCTIM-
OpHOHANBHOTO PA3BUTHS: MIPSAMOE, HETIPsIMOe (JINYMHOYHOE). BiusiHue



Cpellbl Ha pa3BUTUE OPraHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YPOJICTBA.

Poct u pazButue pacrennil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOEHUE CEMeE-
HU, CTaJUU PA3BUTHSL.

JdemoHcTpanuu:

Tabnuubl u cxembl: «DOpMbI Pa3MHOKEHUSI OPTraHU3MOBY, «JIBOIHOE OIUIO-
JOTBOPEHUE Y LBETKOBBIX PACTEHHUI», «BereraTuBHOE pa3MHOKEHUE PACTEHUI»,
«/enenne kierkn Oakrepuity, «CTpO€HHE MOJOBBIX KIETOK),

«Ctpoenne xpomocoMbl», «Kiterounsiii nukn», «Permnmukanus [JHK», «Mwuto3y,
«Menos», «Ilpsmoe u HenpsMoe pazBUTHE», «['amMeToreHes y MIEeKONUTAIOIUX U
4yesoBeKkay, «OCHOBHBIE CTa U OHTOTEHE3A.

O6opynoBaHHe: MUKPOCKOI, MUKponpenaparsl «CriepMaTo30uabl MIEKOIH-
TaUIero», «finekierka miaekonuraromero», «Kapuoknaes B KieTKax KOpelka
JyKa», MarHuTHasi MOJieNIb-anruinKanus «Jlemenne knetku», moaens [JHK, monens
MeTada3zHON XPOMOCOMBI.

JlabopaTopHble U NpakTHYecKue padoThbl:

JlabopatopHas pabora Ne 3. «HaOmtonenue Muto3a B KJIETKaX KOHYMKA KO-
pelIKa Jiyka Ha TOTOBBIX MUKPOITPENapaTax».

JlaboparopHas pabota Ne 4. «3yueHue CTpOCHUS MOJOBBIX KJIETOK Ha TOTO-
BBIX MUKpOIIpENapaTax.

Tema 6. HacsieicTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3agaun renetuku. Mcropus pa3BuThs reHETUKU. PoJib IUTONIOTHA
¥ SMOPHOJIOTUHU B CTAHOBJICHUH T'€HETUKHU. BKiag pocCHiiCKMX 1 3apyOekKHBIX yUé-
HBIX B Pa3BUTHE TEHETUKU. METOIbI TeHETUKU (THOPUIOTOTUIECKUH, IUTOTCHETH-
YECKUU, MOJEKYISIPHO-TeHeTHUeCcKuil). OCHOBHbBIE IeHETHYECKUE MOHATUS. [ eHe-
THYECKasi CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIINBAHUM.

3aKOHOMEpPHOCTH HACJIENOBaHUsl MPHU3HAKOB, YCTAaHOBIICHHBIE . Menaenem.
MoHorubpuHoe cKkpeuBanme. 3aKoH eIUMHO00pa3usi THOPHUIOB IEPBOTO MOKOJIE-
Hud. [IpaBuino noMuHMpOBaHUA. 3aKOH pacIEIUICHHs MpU3HAKOB. ['umoreza 4m-
cTOThI raMeT. [1oJHOE ¥ HEMOIHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpelrBaHUE. 3aKOH HE3aBUCUMOIO HACIEAOBAHUS IPU3HA-
KOB. LluToreHernueckre OCHOBBI AUTHOPUIHOIO CKpEUIMBaHUs. AHATU3UPYIOILEe
ckpelrBanue. Mcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIUBAHUS ISl ONIPEACIICHUS
reHOTHUIIa OCOOU.

CuemienHoe HacienoBanue npusHakoB. Padora T. Moprana mo cuemnjieHHO-
My HaclIeJOBaHMIO reHoB. HapyieHnne cuensienus reHoB B pe3yJibTaTe KPOCCUHIO-
Bepa.

XpOMOCOMHAas1 TEOPUS HACIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



I'enernka noma. XpoMOCOMHOE OIpeAeneHue mona. AyTOCOMbI U IOJOBBIE
XpOMOCOMBI. ['OMOrameTHble U reTeporamMeTHble OpraHu3Mel. HaciienoBanue npu-
3HAKOB, CLEIUICHHBIX C TTOJIOM.

N3menunBOCTh. BUBI N3MEHUYNBOCTH: HEHACIICICTBEHHAS U HACIICICTBEHHASL.
Ponb cpenpl B HEHACIECTBEHHON U3MEHYMBOCTH. XapaKTePUCTUKA MOTU(PUKAIIN-
OHHOM M3MEHYMBOCTHU. BapualimoHHsIil psia 1 BapualloHHas KpuBasi. Hopma peak-
UM pu3Haka. KolnuecTBeHHbIE U KAUECTBEHHbBIC MPU3HAKA U UX HOPMa PEAKIINH.
CaoiicTBa MOU(PUKAIIMOHHOW U3MEHUUBOCTH.

HacnencTBenHnas, wim reHOTUNIAYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS 13-
MEHYUBOCTh. Mel03 U TOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHYHBO-
cti. MyTanuoHHass M3MEHUYMBOCTh. Kiaccudukaiuss MyTanuil: TeHHBIE, XpPO-
MOCOMHBIE, TeHOMHBIE. YacToTa U NMpUUrHbI MyTaluii. MyTtareHHbie GakTopsl. 3a-
KOH TOMOJIOTMYECKHUX PSAJIOB B HaclieAcTBeHHON n3menunBoct H. 1. BaBuiosa.

BHesnepHas HacneCTBEHHOCTh U U3MEHUHBOCTb.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbIE METO/IbI T€HETHKHU Ye-
JIOBEKAa: T'e€HEaJIOTrM4YeCKUi, OJM3HEIOBBIA, UTOT€HETUYECKUM, OMOXUMHUUYECKU,
MOJIEKYJISIPHO-TeHETUUECKU. COBPEMEHHOE ONPEAECICHUE TE€HOTHUNA: ITOJIHOTe-
HOMHO€ CEKBEHHPOBAHUE, TEHOTUIIMPOBAHKE, B TOM uHncie ¢ nomombto [11[P-ana-
nn3a. HacnencrBenHble 3a001eBaHMs YEI0BEKA: TeHHbIE 00Je3HHM, 00JIE3HHM C Ha-
CJIEJICTBEHHON MPEeIpacioiiOKeHHOCThIO, XpOMOCOMHbBIe 00s1e3Hu. ComMaTH4ecKue
U reHepaTuBHbIE MyTaruu. CTBOJIOBBIE KJIETKH. [IpUHIUIIBI 310pOBOTO 00pa3za
KU3HH, JUATHOCTUKH, TPO(PUIAKTUKY U JIEYEHUS] TeHeTUYeCKuX Oose3Hnei. Meau-
KO-T€HETUYECKOE€ KOHCYJbTUPOBAaHHE. 3HAUYCHUE MEAUIIMHCKOM TEHETUKH B
MPEIOTBPAIICHUH U JICYCHUU TeHETUYECKHUX 3a00JIeBaHUI YeloBeKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabnuiel 1 cxembl: « MOHOTMOPUIHOE CKPEIIMBAHUE U €0 IUTOTCHEeTHYe-

CKasi OCHOBa», «3aKOH PACIICIUICHUS U €r0 IIMTOIeHETUYECKasi OCHOBa», «3aKOH
YUCTOTHI raMeT», « IuruOpuiHOe CKpEeIInBaHUE,
«lluTonornyeckue  OCHOBbI  JUTMOPUIHOIO  CKpeliMBaHUs»,  «Meio3y,
«B3auMoieicTBUE  AJUICNIBHBIX TE€HOB», «l'€HeTHYeCcKue KapThl PACTCHUH,
JKUBOTHBIX M 4YeJIOBeKa», «[eHeTmka momna», «3aKOHOMEPHOCTH HACIEAOBAHUS,
CUEIUIEHHOTO C MOoJIOM», «KapuoTuribl yenoBeka U )KMBOTHBIX», «Buibl n3MEeHUH-
BOCTH», «MoaudukanronHas u3sMeHIMBOCThY, «HacnemnoBanue pesyc- dakTopay,
«I'enernka rpynn KkpoBu», « MyTallMOHHAs: U3MEHYUBOCTH.

O6opynoBaHue: MoOJEeNU-aNIIuKanuu «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«Henonnoe nomuHupoBaHue», «Jurubpunnoe ckpemmBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON M MHKpompemnapaT «/lpo3oduna» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Teia), repdbapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

Jlabopatopnas pabota Ne 5. «3ydenne pe3yapTaTOB MOHOTHOPUTHOTO U JTH-
TUOPHUIHOTO CKPELMBaHUs y Ip030(UiIbl HA TOTOBBIX MUKPOMpENnapaTax».

Jlabopatopnas pabora Ne 6. «3ydyenne MoaupuKaIMOHHOW U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PsZla U BAPUALIMOHHON KPUBOW.

JlabopatopHas padora Ne 7. «AHasu3 MyTaluuii y Apo30(uiibl Ha TOTOBBIX MH-
KpoIpernaparax».

[Ipaktnyeckas pabora Ne 2. «CocTaBie€HHE W aHajdu3 POJIOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenekniusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkups Kak Hayka M IMPOLECC. 3apPOKICHHUE CEIEKIWH U JTOMECTUKALMS.
VYuenue H. 1. BaBunoBa o 1eHTpax MpOUCXOXKIEHUS U MHOTO0Opa3usi KyJIbTyp-
HbIX pacTeHuil. LIeHTphl MpOUCXOXKAEHUS JOMAIIHUX >KUBOTHBIX. CopT, mopona,
HITaMM.

CoBpeMeHHbIE METO/IbI ceNeKIU. MacCoBbIi U MHIUBUIyaIbHBIA OTOOPHI B
CEJIEKIIMU PACTCHUH U KUBOTHBIX. OlLIEHKA SKCTEepbepa. BIM3KOpOICTBEHHOE CKpe-
nBaHue — MHOpuAUHT. Yucrasd nuHusg. CKpeluMBaHue YucThIX TuHui. ['eTeposuc,
win rubpuanas cuna. HeponctBenHoe ckpenuBanue — aytOpuaunr. OtnanéHHas
ruOpunnzanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes u Mnojy4eHue MOJUILION-
10B. JIoCTH>KEHUS CENEKIUMU PACTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

broTexHo0rNs Kak oTpacib NpOU3BOACTBA. ['€HHAsl MHXKEHepus. DTambl Co-
3nanusa pexkomOouHanTHoi JIHK u TpaHcreHHbix opranu3zMoB. KieTouHas nHxeHe-
pust. Kiterounble KynpTypbl. MEUKPOKIOHAIBHOE Pa3sMHOXEHHE pacTeHui. KioHu-
pOBaHUE BBICOKONPOAYKTUBHBIX CEIBCKOXO035MCTBEHHBIX OPIraHU3MOB. DKOJIOTHYE-
ckue 1 atuyeckue npodieMsl. 'MO — renernyecku MoIU(ULIIMPOBAHHBIE OPTaHU3-
MBI.

JlemoHcTpanuu:

[Toprpets: H. 1. BaBuiios, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®@. HBa-
HOB.

Tabmumsl 1 cxembl: kapta «LleHTpbl NpoUCXOXKIAEHHsT W MHOroo0Opasus
KYJbTYPHBIX pacTeHui», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «Otnanénnas rudpuauzamusy», «Padorsl akagemuka M. @. MBaHoBay,
«ITomunnonaus», «OO0BEKTHl OMOTEXHONOTUNY, «KileTouHble KyJIbTypbl U KIOHU-
poBaHue», «KOHCTpyupoBaHUE U NIEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOJOB M KOPHEIUIOAOB JUKUX (OPM U KyJIbTYp-
HBIX COPTOB pacTeHuil, repdapuit «CeabCKOX035UCTBEHHbBIE PACTCHUSI.



JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

Okckypeusi « OCHOBHBIE METOJbl U JIOCTHUIKEHUS CEJIEKIIMM PACTEHUM U KU-
BOTHBIX (Ha CEJIEKIMOHHYIO CTAHIIUIO, IJIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIN
YYaCTOK, B TEINTHYHOE XO35HUCTBO, JJAOOPATOPHUIO arpOyHUBEPCUTETA HIIA HAYIHOTO
LEHTpa)».

11 KIIACC

Tema 1. DBoJIOIIMOHHAA OMOJIOTHA.

[Ipennockuiku BO3HUKHOBEHHUSI YBOJIIOLMOHHON TEOPUU. DBOIIOLIMOHHAS TEO-
pus u e€ MecTo B OuoJsioruu. BivsiHUE 3BONIONMOHHONW TEOPUHU HA pa3BUTHE OHO-
JIOTUU U JPYyTUX HAYK.

CBugerenscTBa 3BOMOLMY. [laneoHTONIOrMUECKHE: TOCIEA0BATENBHOCTD M0~
SIBJICHUSI BUJIOB B MaJICOHTOJIOTUYECKON JICTOMMCH, nepexoiubie Gopmbl. buoreo-
rpaduueckue: CXoACTBO U paznnyue ¢payH v QJIop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTMUECKHE: CXOJCTBA U Pa3InuiKsi SMOPUOHOB PA3HBIX BUJIOB [TO3BO-
HOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAIOTHUYHbBIC, PYIH-
MEHTapHbIC OpPraHbl, aTaBU3MbL. MOJEKYIIPHO-OMOXUMHUUYECKHE: CXOJICTBO MeXa-
HU3MOB HACIIEJICTBEHHOCTH U OCHOBHBIX META0OJMYECKUX MYTEH y BCEX OpraHu3-
MOB.

OsomonnonHas teopust Y. /lapeuna. IIpeanochuiku BO3SHUKHOBEHUS JApBU-
HU3Ma. J[BMXKyIre CUiIbl IBOJIIOIMHN BUAOB 10 JapBuHYy (M30BITOYHOE pa3MHOKE-
HUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HeOompeaenéHHas U3MEHYMBOCTh, OOpb0a 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBomonuu (CTI) n e€ 0CHOBHbBIE MOJIOKEHUSI.

MuxkposBosronus. [Tomynsuus kak eIMHULIA BUIA U 3BOJIIOLIUU.

JBrxymue cuibl ((hakTopbl) SBOTIONUKA BUAOB B Mpupojie. MyTaroOHHbBIN
npoliecc 1 KOMOWHATUBHAs U3MEHUMBOCTh. [lomynsinonHbie BOJHBI U Apend re-
HOB. M30m411st u Murpanus.

EcrecTtBeHHBII 0TOOp — HampabisitoOIUi (akTop 3BoJOIUU. DOPMBI ecTe-
CTBEHHOT'0 0TOOpA.

[Tpucnoco61eHHOCTh OPTraHU3MOB KaK pe3yJbTaT 3Bojonun. [Ipumeps! mpu-
CHIOCOOJICHHH y opraHu3MOB. ApoMoph03bl U HAMOATANITAIIIH.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHBIE (HOpMBI BHI000pa30-
BaHUs: reorpaduueckoe, IKOJIOrHIecKoe.

Makpoaosorusa. PopMbl IBOTIONMH: GuUIETHYECKas, NUBEPreHTHAs, KOH-
BEpreHTHasl, napasienbHas. HeoOpaTuMoCTh 3BOTIOIUY.

[IpoucxoxieHne OT HeCHeuaau3upoOBaHHbIX IpeakoB. [Iporpeccupyromas
crenuanu3anusa. AJanTUBHAs paJualysl.

JdeMoHcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkensb, ®. Mroiuiep, A. H. CeBep1ios.

Tabnuupl u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apobIIu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Dopmbl 60pbObI 3a CyllEecTBOBA-
Hue», «EctectBennsiit oT60p», «MHOr00Opa3ne COPTOB paCTECHHI,
«MHoroob6pasue mopoj KUBOTHBIX», «llomymsiuny, «MyTallnoHHAs W3MEHYH-
BOCTHY», «Apomopdossry, «Uauoamanranmm», «OO0mIas nereHepamms»,
«/IBmKyme cuibl sBomonnmn», «Kapra-cxema mapmpyra nyremectsus Y. lapBu-
Ha», «bopbba 3a cymecrBoBaHuey, «lIprcnocoOIEHHOCT, OpPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUTO00PA30BAHUE).

O6opynoBaHMe: KOJJIEKIUS HACEKOMBIX C PA3IMYHBIMU TUIIAMU OKpacKH, Ha-
00p TUIOJOB U ceMsH, KoJuleKuusa «[IpumMepsl 3alMTHBIX TPUCTIOCOOJICHUN Y KU-
BOTHBIX», MOJIENIb « OCHOBHBIE HAIIPABJICHUSI 3BOJIIOLMIY, 00bEMHAS MOJIEINb
«CTpoeHue ToJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpadpuyeckas kapra mupa, koyuiekiuus «PopMbl COXpaHHOCTH UCKOIIa-
€MbIX >KMBOTHBIX M pacTeHui», Moaenb ammimkanus «llepexpéct xpomocom»,
BJI&XKHBIE IIpenapartsl «PazButue HacekoMoroy», «Pazpurue mArymkn», MUKpomnpe-
napart «/[pozoduna» (Hopma, myTaruu GopMbl KPHLIILEB U OKPACKHU TEIA).

JlabopaTopHbIe M IpaKTHYecKue padoThbl:

Jlabopatopnas pabora Ne 1. «CpaBHeHHE BHUIOB 110 MOP(OIOTUIECKOMY KPH-
TEPHUIO».

JlabopatopHas padota Ne 2. «Onucanue npucrnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE U pa3BUTHE *KU3HU Ha 3emuie.

JloHay4dHbI€ IIPEACTABICHUS O 3apOXKACHUM KU3HU. HayuHble rumoressl BO3-
HUKHOBEHUS KU3HU Ha 3emJyie: abMOoreHe3 U naHchepMus. XUMUYecKasi HBOJTIOLIUS.
AOUOTEeHHBI CHHTE3 OPraHMYECKUX BEUIECTB M3 HEOPraHMYECKUX. DKCIEPUMEH-
TaJbHOE MOATBEPKJCHNE XUMHUUECKOUN 3BoMtoNMU. HavanbHble 3Tansl Ouoiaoruye-
ckoit aBosmonuu. ['mnoresa PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHUE IIPOTOKIETKH. [lepBble KileTkM M ux 3Bosronusa. PopmupoBaHue
OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

PazButne xu3Hu Ha 3emie mo spam M nepuojam. Kartapxeil. Apxelickas u
npotepo3oiickas dpsal. [laneosoiickas spa u e€ nmepruobl: KeMOPUHCKUHN, OPIOBUK-
CKUH, CUIIyPUHUCKUN, T€BOHCKNUN, KAMEHHOYIOJIbHBIN, IIEPMCKUHM.

Me3so30iickas 3pa 1 €€ NepruoAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kaitno3oiickas 3pa u €€ nepuopl: MajeoreHOBbIA, HEOT€HOBBIN, aHTPOIIOTe-
HOBBIM.



XapakTepucTUKa KJIMMaTa M Te0oJIOTMYECKUX MpolueccoB. OCHOBHBIE 3Talbl
HBOJIIOLMU PACTUTEIBHOTO U KUBOTHOTO MHpa. ApoMOp(o3bl Y pacTeHU U Ku-
BOTHBIX. [losiBIEHUE, paclBET U BEIMUPAHUE IPYIIN KUBBIX OPraHU3MOB.

CucremMa OpraHm4ecKoro Mupa Kak OTpakeHue 3BOoMtonnu. OCHOBHBIE CUCTE-
MaTUYECKHUE TPYIIbl OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTUs KaK HayKa. PazBuTue mpeacTaBieHHil o
IIPOUCXOKJICHUH YeJOoBeKa. MeToabl u3yueHus aHTponorene3a. CxoncrTBa U pas-
JIMYMS] UETIOBEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEJIOBEKA.

JBwxkyme cuibl (paxTopsl) aHTpomoreHesa. HacnencTBeHHas W3MEHYH-
BOCTh M €CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIN 00pa3 XKU3HU, U3TOTOBJICHHUE OPY-
IUW TPYAa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, HenoBeK
yMeIblid, YenoBek npsaMoxoasauui, YenoBek HeaHIepTAIbCKUM, YelloBeEK pa3ym-
HbIl. Haxoku MCKOmaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHUs, 00JaCTh pacrpo-
CTpaHeHUs, 00bEM IOJIOBHOT'O MO3ra, 00pa3 )KU3HHU, OPYIHSL.

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpOIEOMIHAs (€Bpa3uil-
CKas), HETpo-aBCTpajIouIHas (3KBaTOpUalibHAsA), MOHTOJIOMAHAS (a3MaTCKO-aMepu-
KaHcKast). YepTsl MPUCIIOCOOIEHHOCTHU MPEACTABUTENEH YETOBEYECKUX pac K yCJI0-
BUSM cyllecTBOBaHUsA. EAMHCTBO yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. [Tactep, A. K. Onapun, C. Munnep, I'. FOpu, Y. lap-
BUH.

Ta6muiel u cxembl: «Bo3HukHoBeHne ComHEUHOM cucTeMbl», «PazButue op-
TaHUYECKOTO mupa», «PactutenbHas kietka», <«OKUBOTHas  KIETKay,
«IIpokapuornueckast kineTka», «CoBpeMEHHasi CUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKa M YEIOBEKOOOpa3HbIX 00e-
3bsIH», « OCHOBHBIE MECTA MAJIIEOHTOJIOTUYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO
yenoBeKay, «JIpesHenmme moan», «/Ipesaue moany», «llepBpie coBpeMeHHbIE JTFO-
oy, «HenoBeyeckue pachb».

O6opynoBanue: myssoku «IIpoucxoxienue yenoBekay (OI0CTHI aBCTPAIONU-
T€Ka, MUTEKaHTPOIla, HEaHAEpTajiblla, KPOMAHbOHIIA), CIENKH WM HU300paKEeHHS
KaMEHHBIX OPYJIUN TEPBOOBITHOTO YeJoBeKa (KaMHU-YOMIEphl, pyouma, ckpebia),
reOXpOHOJIOTHYECKass Tabyuia, KouieKius «DopMbl COXpPaHHOCTH HCKOMAEMBbIX
YKUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpakTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «M3yueHne nckomaemMbIX OCTaTKOB PACTEHUUN U
YKUBOTHBIX B KOJUIEKIIUSX).



DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbIN WM KpaeBeAUYECKUI My3e).

Tema 3. OpranusMbl U OKpPY:Ka0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJaud U pa3ziesbl 3KOJIOTMH. MeTOIbl SKOIOTHYECKUX
UCCJIETI0BAHUI. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HAa36MHO-BO3JYIIHAs, MOYBEHHAS,
BHYTPHOPTaHU3MEHHA.

Oxkonornueckue pakropsl. Knaccudpukanus 3xooruueckux Gakropon: abHo-
TUYECKHe, OMOTUYECKHE U aHTPOINOreHHbIe. JleficTBHE IKOIOTUYECKUX (HaKTOPOB
Ha OpraHU3MBbl.

Abunornyeckue (akToOpbl: CBET, TEMIIEpATypa, BIaXXHOCTb. POTONEPUOAU3M.
[IpucnocoGienust OpraHu3MoB K ACHCTBUIO abHOTHYECKUX (PakTopoB. buonoruye-
CKUE€ PUTMBI.

buotnueckue Qakropsl. Buabl OMOTHYECKHMX B3aMMOJEHUCTBHI: KOHKYpPEH-
s, XMITHUYECTBO, cUMOMO3 U ero ¢opmbl. Ilapasutusm, koomepainus, MyTya-
JN3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCaIu3M, HEHUTpa-
Ju3M. 3HaueHHe OMOTHYECKUX B3aMMOJCHCTBUM AJIA CyIIECTBOBAaHUSI OPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapAKTEPUCTUKH MOMyJsiuu. OCHOBHBIE MMOKAa3aTENH MOITy-
JSIUUU: YUCIIEHHOCTD, IUIOTHOCTh, POKIa€MOCTh, CMEPTHOCTb, TPUPOCT, MUTPALIUS.
JInHaMUKa YHUCIEHHOCTH IOIYJISILMU U €€ PEryIsLusl.

JdeMoHcTpanuu:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuubl u cxemsl: kapta «lIpupognsie 30ubl 3emun», «Cpeabl 0OUTaHMS
opraHusmMoB», «Poronepuoansm», «llomynsauum», «3aKOHOMEPHOCTH POCTA YHUC-
JICHHOCTH MOMYJIAUUU HHPY30pUU-TYhenbKny, «luieBbie nenmy.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlaGopartopnas padota Ne 3. «Mopdosioruueckrue 0COOEHHOCTH pacTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Ipaktuueckas padora Ne 2. «I[Toacuér MIOTHOCTH MOMYJISIUN pa3HbIX BUIOB
pacTEeHU.

Tema 4. Coo01mecTBa M IK0JIOIHYECKHE CUCTEMBbI.

CoobmiectBo opranm3MoB — OuorieHo3. CTPyKTypsl OHOIIEHO3a: BHIIOBas,
poCTpaHCTBEHHas, Tpoduueckas (muieBasi). Bunpl-nomunantel. CBsizu B Ouoiie-
HO3€.

DKoJIOTHYECKHEe CUCTEMBI (dKocucTembl). [loHsTHe 00 3KOCHUCTEME U OHoreo-
neHo3e. OyHKIMOHAIbHBIE KOMITIOHEHThI 3KOCUCTEMBI: TTPOYLICHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (nuuieBbie) ypoBHU 3KocucTeMbl. [Iumiessie nenu u cetu. OCHOB-
HbIE€ TIOKAa3aTeIu SKOCUCTEMBI: OMoMacca, MPOAYKIHSA. DKOJIOTHUYECKUE TUPAMUIBIL:
OPOAYKIMH, YHUCICHHOCTH, OuomMacchl. CBONCTBAa 3KOCHUCTEM: YCTOWYHBOCTD,
camoperyJisinus, pazputue. CyKieccus.

[IpupoaHbie S3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOMHOTO
WJIM [IHPOKOJIMCTBEHHOIO JIECa.

AHTpONOreHHbIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. Y pPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak (akrop ycroitunBocTu 3kocucteMm. CoxpaHeHue Ouo-
JIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. W. Bepnaackoro o 6uocdepe. I'paHuiipl, cocTaB M CTPYKTypa OHo-
cdepnl. JKupoe BeriecTBo U ero ¢pyHkuu. Ocod0eHHoCcTH 6nocdephl Kak rio0ab-
HOU ’KOcUCTeMBI. [[nHaMu4eckoe paBHOBecUE U oOpaTHas CBA3b B Ouocdepe.

KpyroBopoTsl BemEeCTB U OMOr€OXUMHUYECKUE LUKIIbI 3JIEMEHTOB (yTiepoJa,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBo B 6nochepe 3emin. AHTPONIOTEHHBIE U3MEHEHUS B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocymectBoBanue npupoAbl U yenoBedecTBa. CoxpaHeHue OMopa3zHOOOpa-
3Usl KaKk OCHOBa ycrouumBocTH Omocdepsl. OCHOBA PAIMOHATLHOTO YIPABICHUS
MPUPOAHBIMUA PECYpPCaMU U WX MCTOJb30BaHME. JloCTIKEHNUS OMOJIOTHHM U OXpaHa
IPUPOBIL.

JdemoHcTpanuu:

IHoprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanackuii.

Tabmuupbl u cxemsl: «[lumessie nenu», «bUONEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmectBa», «llenmu nuTaHus», «IKOJOTHYECKAs MUPAMUIA,
«buocdepa u yenoBek», «IKOcUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTrO Jieca», «buoneHno3 Bogoémay, « ArporeHnosy, «lIpuMepHbie aHTpONOreH-
HbIE BO3JICHCTBUS HA MPUPOAY», « BaxkHel e UCTOUHUKY 3arpsi3HEHUS BO3AyXa U
TPYHTOBBIX BOn», «llouBa — BakHeHIasi coctaBisitomas Ouocdepon», «PaKkTopbl
nerpaganuu mouBy, «llapHukoBwiii 3gdekT», «DPakTopsl paTuOaKTUBHOTO  3a-
rpsi3HeHUsT Onocdepnr»y, «OO0mas crpykrypa Ouochepbi»,

«Pacripoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepb»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: MOJENb-anmuInKaus « TUMUYHBIE OUOIICHO3BI», Tepbapuid
«PacturenbHbBIe COOOIIECTBaY, KOUIEKINH «bronenosy, «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX KYJBTYp», repOapuu U KOJUICKIIMH PACTEHHM U YKUBOT-
HBIX, MPUHAIJIEKAIIME K Pa3HBIM SKOJOTMYECKUM TPyIIaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoit ®enepanuu, HU300paXeHHUs OXPAHSIEMBIX BHUIOB
pAacCTEHUH U )KUBOTHBIX.



INTIAHUPYEMBIE PE3VJIBTATBI OCBOEHNMA [TPOI'PAMMBI 110 BMOJIO-
I'M1 HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COOQO, ycranaBnmuBaroTcs TpeOOBaHUS K pe3yabTaTaM OCBO-
eHUSl 00yYaloUUMUCS MPOTPaMM CpEIHEro OOIIero oO0pa3oBaHUs: JTUYHOCTHBIM,
METaNnpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMUHOCTHBIX pe3yabTaTOB OCBOCHUS NpeameTa «buonorusy BbI-
JIEJICHBI CJEAYIONIME COCTAaBIISIIOLIME: OCO3HAHHWE OOYYarOIIMMUCS POCCUUCKOM
IpaXJaHCKOM MJIEHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOIIpe/ICTICHUI0, HAJTUYue MOTHUBAIMU K OOyYEHHUIO OMOJIOTHH, IeJIeHaNpaB-
JICHHOE pa3BUTHE BHYTPEHHHUX YOEXKJICHUN JMYHOCTH HA OCHOBE KIIHOUEBBIX
IEHHOCTEeW U UCTOPUYECKUX TPAAUIUN Pa3BUTHUSI OMOJIOrMYECKOr0 3HAHUS, TOTOB-
HOCTh U CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JCSATEIHHOCTU
[IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MPUCYIIUMH CHCTEME OHOJIOTHYECKOTO
o0pa3oBaHus, HAJIUYHUE SKOJIOTMYECKOrO0 MPABOCO3HAHMS, CIIOCOOHOCTU CTAaBUTH
L[EJIA U CTPOUTH KU3HCHHBIE TIJIAHBI.

JIndHOCTHBIE PE3yNbTAaThl OCBOCHHUS IpeaMeTa «bHOJIOrus» TOCTUTAatOTCS B
CIMHCTBE YUYE€OHOW U BOCIUTATEIBHOUW NEATEILHOCTH B COOTBETCTBHH C TPaJAHIIH-
OHHBIMU POCCUUCKHUMH COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U JTyXOBHO- HpPaB-
CTBCHHBIMH I[EHHOCTSIMH, IPUHATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMH IOBE-
JICHUSI U CTIOCOOCTBYIOT MpPOIECCaM CaMOITO3HAHUS, CAMOBOCIIUTAHUSI U camMopas-
BUTHS, PA3BUTHUSI BHYTPEHHEHN MO3UIMU JTUYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3a-
KOHY U MPABOIOPAIKY, YEIOBEKY TPyJa U CTapLIEMy ITOKOJECHUIO, B3aUMHOTO yBa-
KEHUs, OEPEKHOTO OTHOIIEHHUS K KYJbTYPHOMY HACJICAUIO U TPAIULIMSIM MHOTOHA-
HHOHaJIbHOTO Hapoaa Poccuiickon denepanuu, Npupoae U OKPYKAKOLIEH Cpeie.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS yueOHOro npeamera «buosnorus» aomx-
Hbl OTpaXkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEH MO3UIIMCH JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OpH-
CHTAIlUM, TMO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIMX TPATUIIMOH-
HBIM IIEHHOCTSIM POCCUICKOTr0 00IIeCTBa, PACIIMPEHUE KUZHEHHOTO OIbITa U OIbI-
Ta JNEATEIBHOCTU B MPOLECCE peanu3aliid OCHOBHBIX HANPABICHUN BOCIUTATEINb-
HOU JICATEIBHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUIINH 00yYAFOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIeHA POCCUKCKOTO OOIIECTBA;



OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBaXKEHUE 3aKO-
Ha U [IPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NE€ATENbHOCTH MPU CO3JaHUU Yyueo-
HBIX [IPOEKTOB, PEIIEHNN YYEOHBIX U MMO3HABATENbHBIX 33124, BBIMOJIHEHUU OHOJIO-
TUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEAEIATh COOCTBEHHYIO MO3ULIMIO IO OTHOLIECHUIO K SIBJICHHU-
SIM COBPEMEHHOM JKU3HU U OOBSCHATD €€;

YMEHHUE YUYUTHIBATH B CBOUX JACHCTBHUIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSAMU, KyJIbTYPHBIMU LIEHHOCTAMH U
COLIMAJIbHBIM IIOJIOKEHHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B MPOLIECCE COBMECTHOI'O BBIMOIHEHUS yueO-
HBIX, I03HABATENIbHBIX U UCCIIEIOBATENbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOLIEHHUS K
MHEHHUIO OIMIMOHEHTOB MPU 00CYX IAEHUU CIHOPHBIX BOMPOCOB OMOJIOTMYECKOrO CO-
Jep KaHus;

FOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JAESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TpakIaHCKOW HIACHTUYHOCTH, MATPUOTH3-
Ma, YBaXEHHUs K CBOEMY HapOJy, YyBCTBa OTBETCTBEHHOCTH Iepen PoauHou, rop-
JIOCTH 32 CBOM Kpai, CBOXO PoauHy, CBOM SA3BIK U KYJBTYPY, POLUIOE U HACTOSIIIEE
MHOTI'OHAIMOHaIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IMPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOIBI,
JNOCTHXEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHHE U Pa3BU-
THE OMOJIOTUH, TOHUMAHHS 3HAYECHHsI OMOJIOTMH B MMO3HAHUM 3aKOHOB MPUPOIbI, B
YKU3HH YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;

ujeliHas yoex1€HHOCTb, TOTOBHOCTh K CITYy’KE€HHUIO U 3amure OTeuecTBa, OT-
BETCTBEHHOCTbH 3a €ro Cyb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHUE JIyXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/1a;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OLIEHMBAaTh CHUTYalUIO W IMPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAMUTENSAM, CO3IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O MPUHATUS LIECHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUU C TPAIUIMUS-
MU HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U TeX-
HUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOLLICHU;



NOHMMaHUE 3MOIMOHAIBLHOTO BO3JEHCTBUS AKUBOM MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAUECTBA TBOPUECKOM JINYHOCTH;

S) ¢pusnyeckoro BocnmuTAHUSA, (POPMHPOBAHUA KYJILTYPbl 30POBbS H
IMOLMOHAJIBHOIO 0JIAr MOy YHsI:

NOHMMaHUE U peanusalnus 310poBoro u 0ezonacHoro odpasza >kM3HH (310po-
BOE MHTAaHHE, COOJIO/ICHNE TUTMEHUYECKUX MPaBWII U HOPM, cOajJaHCUPOBAHHBIN
PEXUM 3aHATUN U OTIbIXA, pEryJisipHas pu3nyecKas aKTUBHOCTb), OEPEXKHOTr0, OT-
BETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (pU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NOHMMaHUE LEHHOCTHU MPaBWJ UHIWBUYabHOTO U KOJUIEKTUBHOTO Oe3omac-
HOTO MOBEAECHMSI B CUTYyalMsIX, YTPOXKAIOIINX 3JOPOBBIO U KU3HHU JIHOJEH;

OCO3HAaHWE MOCHEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOIr0 BOCIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAaHHE [IEHHOCTH MacTepCTBa, TPYIOI00HUE; TOTOB-

HOCTb K aKTUBHOMU JEATEIHLHOCTH TEXHOJOTMUECKON U COIIMAIbHON
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBAThH, MJIAHUPOBATH U CAMOCTOSTEILHO
BBINIOJIHATH TAKYIO J€ATEIbHOCTD;

UHTEpEeC K pa3inyHbIM cepaM MpodeccruoHalbHON NeATeNbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIN BHIOOP OyaylIel npodgeccuu 1 peaan3oBbIBATh COOCTBEH-
HbI€ )KU3HEHHBIE IJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOpPA30BAHMIO HA MPOTS-
’KCHHMH BCEH KU3HU;

7) 3K0JOrH4€eCKOro BOCIIMTAHMS

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPHUPOAE KaK UCTOUYHUKY JKU3-
HU Ha 3emiie, OCHOBE €€ CyIlleCTBOBaHUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKON KYJbTYpbl: MPUOOPETEHUE OIbITa IJia-
HUPOBAHMS MOCTYNKOB U OLEHKH MX BO3MOXHBIX MOCIEACTBUMN Il OKPY Karolen
Cpelbl;

OCO3HaHHUE TJI00ATBFHOTO XapakTepa 3KOJOTHYECKUX MPOoOIeM U MyTel Ux pe-
LICHUS;

CIIOCOOHOCTh HCIIOJIB30BATh NPUOOpETaeMble MPU M3yUYEHUU OMOJIOTUHU 3Ha-
HUS U YMEHUS MPHU PEIICHUH NMPOOJEeM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOJIO-
M0JIb30BaHUEM (COOJIIOIEHHE MPaBWI MOBEICHUS B MPUPOJE, HANPABICHHBIX HA
COXpaHEHHUE PaBHOBECHUS B IKOCHCTEMaX, OXpaHy BHJIOB, 3KOCUCTEM, OMOC(ephl);



AKTUBHOE HETIPUATHE JEHUCTBUM, NMPUHOCALIUX Bpe OKpY’KaroLEHl Mpupoi-
HOU cpejie, yMEHUE MPOTHO3UPOBATh HEOJArONPUATHBIE SKOJIOTMUECKUE MOCTEe-
CTBUS IPEANPUHUMAEMBIX IEUCTBUI U MPEJOTBPALLATH UX;

HaJIM4YKE PA3BUTOIO KOJIOTMYECKOr0 MBIIUICHHS], SKOJIOTUYECKON KYJIbTYpBHI,
OIbITA JESITEIIBHOCTU 3KOJIOITMYECKON HANPAaBIEHHOCTH, YMEHHS PYKOBOJCTBO-
BaThCS UMU B NO3HABATEIbHOW, KOMMYHUKATUBHOW U COLMAJIBHOIN NpPaKTHUKE, ro-
TOBHOCTH K y4acTHUIO B MPAKTUYECKON AESATENBHOCTU SKOJOTUYECKON HaIpaBiieH-
HOCTH;

8) neHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOI'O Ha JIMAjore
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHME SI3bIKOBOM M UMTATENBCKOU KYJIbTYpPbI KaK Cpe/ICTBA B3a-
UMOJICUCTBUS MEXAY JIOJbMU U IO3HAHUS MUPA;

MOHUMAaHHE CIeIU(PUKH OMOJIOTMH KaK HAayKH, OCO3HaHHS €€ poim B (op-
MUPOBAaHUHU PALMOHAIBHOTO HAYYHOI'O MBIIIJICHUS, CO3JaHUM LIEJIOCTHOTO Mpes-
CTaBJICHUSI 00 OKPY’>KaIOIEM MHUPE KaK O €IUHCTBE IPUPOJIbI, YEIOBEKa U OOIIIe-
CTBa, B MMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEN M PEIICHUH MPOOJIEM COXpaHe-
HUS IPUPOJHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJISi COBPEMEHHOW LMBHIM3ALINU:
o0ecrieueHuss HOBOTO YpPOBHS Pa3BUTHUS MEAMLIMHBI, CO3/1aHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHU, CIIOCOOHBIX peliaTh PECypCHbIe MPOOJIEMbl Pa3BUTHS YellOBeYe-
CTBa, IOMCKA MyTeH BBIXO/A U3 TJI00ATBHBIX 3KOJOTHYECKHUX Mpo0seM u odecreye-
HUS MEepeXo0]a K YCTOMYMBOMY Pa3BUTHUIO, PAMOHAIBHOMY HCIIOJIB30BAHUIO MPHU-
POJIHBIX pecypcoB U (POPMUPOBAHUIO HOBBIX CTaHJIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OHMOJIOTMYECKUX 3HAHMM B LENAX MOBBI-
HIEHUs 001LEel KYJIbTYypbl, €CTECTBEHHO-HAYUYHON IPAMOTHOCTH, KaK COCTaBHOM 4a-
CTH (DYHKIIMOHAJIBHON IPaMOTHOCTH 0Oy4aromuxcsi, ((OpMUpyeMOH MPU U3yUYEHUN
OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJIb30BaTh MOJIy4YaeMble 3HAHUA JUIs aHATIU3a U 00bsICHE-
HUS SBJICHUN OKPYXAIOLIEr0o MUpPa M MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUE
Jenatb 00OCHOBAHHbBIE 3aKIIIOYEHHUS Ha OCHOBE HAyUYHBIX (DAKTOB M MMEHOLIMXCS
JAHHBIX C LEJNbI0 NOJYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATEIBHO UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS ISl pe-
HICHUS TPOOJIEM B pealIbHBIX KU3HEHHBIX CUTYAIUIX;

OCO3HAaHUE ILIEHHOCTH HAy4YyHOM JEsITeNbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
MPOEKTHYIO U UCCIIEIOBATENbCKYIO JESTENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p8,30BaHI/II-O 141 caM006pa30-
BaHHIO, K aKTUBHOMY ITIOJTYYCHHUIO HOBBIX 3HAHWH MO0 OMOJIOTHMH B COOTBETCTBUH C
KHN3HCHHBIMH HOTpC6HOCTHMI/I.

METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHUSI ydeOHOro mpenmera «buosorusy»
BKJIFOYAIOT: 3HAYUMBbIE N1 (DOPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXK-
JTUCHUTUTMHAPHBIE (MEXIpPEeIMETHbIE) OOIIeHayYHbIe MOHSTHS, OTpaKarollue Iie-
JIOCTHOCTh HAYYHOM KapTHUHBI MUpA U CHEU(PUKY METOIO0B MTO3HAHUS, UCIIOJIb3Yye-
MBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBIICHUE, MPOIECC, CUCTEMA,
HAy4YHBIN (aKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHS, UCCIIEI0Ba-
HUE, HAOJI0ICHHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHBIC YUCOHbBIC
nercTBUA (MO3HABATENbHBIE, KOMMYHUKATUBHbBIC, PETYIATUBHBIE), 00eCIeUnBal0-
e GpopMupoBanue QPyHKIIMOHATBHONU TPAMOTHOCTH U COIIMATILHON KOMIIETEHIIUU
O0yJaroIINXCs, CIIOCOOHOCTH O0YJAFOIITIXCSI UCIIO0JIb30BaTh

OCBOEHHBIE MEKIUCUUIUIMHAPHBIE, MUPOBO33pEHYE-
CKH€ 3HAHUS M YHUBEpCAIbHbIC YUeOHbIC ACHCTBUS B MMO3HABATEIILHON U COLIMAIIb-
HOU IPaKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOEHUS MPOTrpaMMBbl CPETHEr0 OOIIEro 00-
pa3oBaHUs JOJKHBI OTPaXKaTh:

OBJaieHNe YHUBEPCAJbHBIMU YUeOHBIMH MO3HABATEIbHBIMHY J1€iICTBUSA-
MM

1) 6a3oBble JIOrHUYECKHE TeHCTBUSA:

CaMOCTOATENbHO (HOPMYJIUPOBATh M aKTyalU3UpoBaTh MpoOieMy, paccMmar-
puBaTh €€ BCECTOPOHHE;

UCIIO0JIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIILICHUS (aHa-
Ju3a, CUHTE3a, CPaBHEHMs, KiaccuPUKaluu, oOOOIIEHUS), PACKPbIBATh CMBICI
OMOJIOTMYECKUX TOHSATUM (BBIJEIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C IPYTUMHU MOHSITHUSMM);

OTPEICIIATh 1IeJIU ACATEeIbHOCTH, 3a/laBasi mapaMeTphbl U KPUTEPUU UX JOCTH-
YKEHHUSI, COOTHOCUTD PE3YJIbTAThl JEATEIbHOCTH C MOCTABICHHBIMU LETISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS TSI OOBSICHEHUS (DAKTOB W SIBJICHHIMA
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHUE pacCykJIeHUs (MHAYKTUBHBIC, I€IyKTUBHbBIC, 10 aHAJIO-
T'YH), BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMaTPUBAEMBIX SIBJICHUSIX,
(bopMyJIMPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHSTh CXEMHO-MOJIEJIbHBIE CPEACTBA JJIA MPEIACTABICHUS CYILIECTBEH-
HBIX CBSI3€M M OTHOIIECHUW B M3y4aeMbIX OMOJOTHYECKHUX OOBEKTaxX, a



TakK€  MPOTUBOPEUMH  Pa3HOrO0  pOJA,  BBISABICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh MJIaH PELICHUS MPOOJIEMbI C YUETOM aHAIIM3a UMEIOLIUXCS Ma-
TEPUATBHBIX M HEMATePUAITLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICITEILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH TOCTIEACTBUHN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSX  PEAIBHOTO,
BHUPTYAJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBaTh KPEaTHUBHOE MBIIIICHUE TP PEIICHUH )KHU3HEHHBIX MTPOOJIeM.

2) 0a30BbI€e HCCJIEN0BATEIbCKHE NeHICTBUS:

BJIA/ICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEICKON U MMPOCKTHOM JESITEIIbHOCTH,
HABBIKAMM pa3pelieHus mpooseM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITENb-
HOMY TIOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX 3a7ad, TPUMCHCHHUIO Pa3IMYHBIX
METOJIOB ITO3HAHMSI,;

UCIIOJIb30BaTh PA3IMYHBIC BUIBI ACATEIHHOCTU MO TOJYYCHUIO HOBOTO 3HA-
HUSI, €r0 UHTEPIpETallii, TPEoOPa30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYyaIlU-
X, B TOM YHUCJIC MPU CO3J]aHUHN YUCOHBIX U COIIMAIBHBIX MPOCKTOB;

(dbopMHUpPOBATH HAYYHBIH TUI MBIIIJICHUS, BIaJCTh HAYYHOW TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 33a/Jaud B 00pa3oBaTENbHON Jesi-
TEJIbHOCTH U KU3HEHHBIX CUTYaIIUSX;

BBISBJISITh TIPUYUHHO-CIICICTBCHHBIC CBS3U M aKTyaJM3MpPOBATh 3aJ1adyy, BbI-
JIBUTATh THIOTE3Y €€ PEIICHHsI, HAXOAUTh apTyMEHTHI ISl I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUM, 3a]1aBaTh MapaMeTPhl U KPUTEPUHU PEIIICHHUS,;

aHAM3UPOBATh MOTYUYEHHBIC B XOJIE PEIICHUS 3a7a4u Pe3yJbTaThl, KpUTHYE-
CKU OIICHMBATh UX JIOCTOBEPHOCTb, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBU-
X

JaBaTh OIICHKY HOBBIM CHUTYAIIMsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT; OCY-

MIECTBIISITH TICJICHANPABIICHHBIN MOUCK TIEPEHOCA CPEJICTB U CIIOCOO0B
JeNCTBUA B MPOGECCHOHANBHYIO CPEy;

yYMETh IEPEHOCUTD 3HAHUS B TTO3HABATEILHYIO U IPAKTUYECKYIO 00JIACTH KHU3-
HEJCATEIBHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TOIXObI U PEIICHHSI,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

3) paGora ¢ naHpopmanueii:

OpPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMAIUH (TEKCTEe Yy4eOHOTO
0COOUsI, HAYYHO-TIONYJIIPHOM JTUTEpaType, OMOJOTHICCKUX CAOBAPSIX M CIIPABOY-
HUKaX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHAIM3UPOBATH



MH(OPMAIUIO PA3TMYHBIX BUJIOB U (DOPM MpeCTaBICHUS, KPUTUUECKH OIEHUBATDH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;

bopMyIMpOBaTh 3alpPOCHl U MPUMEHSATH PA3NUYHBIE METOJbI MPU TMOUCKE U
orbope Ouosornueckoi MHMOpMaIUKU, HEOOXOAUMOM JIJIsi BHITIOJIHEHUS YYEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO UCIIOIb30BAHUS PA3ITHMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY IpencTaBiieHUs OHOIOTH-
yeckoil mHpopMaluu (Cxembl, rpaduku, AuarpaMmbl, TaOJIULbI, PUCYHKUA U APY-
roe);

UCIIOJI30BaTh HAYYHBIHN SI3bIK B KQUECTBE CPEJICTBA MpHU padboTe ¢ OMosioruye-
CKOM uH(popMaIMel: TPUMEHATh XUMHUYECKUEe, (U3MUYECKUEe U MaTeMaTHYEeCKue
3HAKM W CHUMBOJIBI, (opMyIbl, aOOpeBHATYpY, HOMEHKIATYypy, HCIOJb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHUE CPEJICTBA HATIISIHOCTH;

BJIAJICTh HaBBIKAMU PACIIO3HABAHUS M 3aIIUTHI HH(pOpMaIuu, HHPOPMAITHMOH-
HOW 0€30MacHOCTH JIUYHOCTH.

Ogy1aieHNe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1eCTBUAMM:

1) oO1ienmue:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCEX cpepax JKU3HH, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYLIECTBY OOCYyXJaeMOoi TeMbl (YMEHHUE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEJIbHO BBIMOJHEHUS MpeajiaraeMoiu 3a-
Jla4d, yYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3WIUN APYTUX YYaCTHHUKOB
JIMaora Ui JUCKYCCUH);

pacno3HaBaTh HEBEpOAIbHBIE CPEJCTBA OOIICHHS, TOHUMATh 3HAYEHHUE COLM-
aJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYallHi, YMETh
CMSTyaTh KOH(JIMKTHI U BECTU EPETOBOPHIL;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJICUCTBHSI, TTOHUMATh
HaMEpEeHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOH hopme HopMyIHpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHaA 1eATeJIbHOCTh:

NOHUMAaTh ¥ HCIIOJNH30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHAWBHIYaTbHOM
paboThI IPH peIIeHUN OUOJIOTHYECKON TPOoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
NPUMEHEHUs TPYNIOBbIX (HOPM B3aUMOJICHCTBUS MPU PELIEHUH Y4eOHO 3a1auu;

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JAEHCTBHUM ¢ y4ETOM OOIIMX HH-
TEPECOB M BO3MOXKHOCTEN KaXKJIOTO WIeHA KOJUIEKTUBA;



IIPUHUMATD LIEJIM COBMECTHOU JEATEIIBHOCTH, OPIraHU30BbIBATh U KOOPAUHU-
poBaTh OEUCTBUS 110 €€ NOCTUKEHUIO: COCTABIIATH IIJIaH JEUCTBUM, PaCIPENeIIsTh
pOJIM C YYETOM MHEHUH YYAaCTHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KAa4ECTBO CBOEr0 BKJIAJAa M KAXKJIOTO yYaCTHHUKAa KOMaHIbl B 00-
M pe3yJIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IIpeUIaraTb HOBBIE IPOEKTHI, OLICHUBATH MJEU C ITO3UIMU HOBU3HBI, OPUTH-
HaJIbHOCTH, IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh NO3UTHUBHOE CTPATETHYECKOE MOBEJACHUE B PA3JIUYHBIX CUTya-
LUSIX, MPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBj1aieHre YHUBEPCAJTbHBIMH PeryJATHBHBIMHU A¢HCTBUSAMM:

1) camoopranuzanus:

UCII0JIb30BaTh OMOJOTUYECKUE 3HAHMS JJIsl BBISIBJICHUSI IPOOJIEM M UX pelle-
HUS B )KU3HEHHBIX M YYEOHBIX CUTYaLIHSIX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHHI IIeJIeBbIE U CMBICIOBBIE yCTa-
HOBKHU B CBOMX JIEUCTBUAX U IOCTYIIKAX [0 OTHOILLIECHUIO K KUBOU IPUPOAE, CBOE-
MY 3JI0POBBIO U 3J0POBBIO OKPYKAOIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATENBHYIO JAECSATEIBbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30oBaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJIATH IJIaH PEIICHHS TPOOJIEMBI C YUETOM HUMEIOIIMX-
Csl PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

J1aBaTh OLICHKY HOBBIM CUTYaLMsIM;

paciiupsaTh paMKHU y4eOHOIro IpeaMeTa Ha OCHOBE JIMYHBIX IMPEANOYTEHUN;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIIECHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO LIMPOKOM SPYIULUH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLICHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJICTh HAaBbIKAMH IO3HABATENbHOU PEQIIEKCUU KaK OCO3HAHUsS COBepllae-
MBIX JEUCTBUH M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, HC-
MOJIb30BaTh NMPUEMBI peieKcun I OLUEHKU CUTYyalllH, BhIOOpa BEPHOTO pellie-
HU,

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHU-
YKEHHUIO;



OpUHUMATh MOTHBBI W apryMEHTBhl APYIHMX TpH aHalM3e pe3yJbTaToB
NeSATEeIbHOCTH,

3) npuHATHE Ce0A U APYTrUX:

NPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHThl JPYTMX IIPU aHajIu3e pe3yibTaToB
NEeATENbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO YEIOBEKA.

HPEAMETHBIE PE3YJIbTATDI

[TpenmeTHble pe3ynbTaThl 0OcBoeHUs porpammbl COO no Guosioruu Ha 6a30-
BOM YpOBHE BKJIIOYAIOT clieuuduueckue g ydeOHoro npeamera «buosorus»
Hay4YHbI€ 3HAHUA, YMEHUS U CHOCOOBI AEWCTBUN MO OCBOCHMIO, UHTEPIPETAIIMHN U
npeo0pa3oBaHUI0 3HAHUM, BUJBI JACSITEIBHOCTU IO MOJIYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3UYHBIX Y4EOHBIX CUTYyalMsIX, a TaKXe B pPEaJbHbBIX
KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX ¢ Ouosnorueil. B mporpamme npeameTHeie pe-
3yJNbTaThI IPEACTABIEHBI IO TOJIaM 00yUYEHUSI.

[IpenMeTrHble pe3ysbTaThl OCBOEHUsI yueOHOro npeamera «buonorus» ¢ 10
K1acce NOMKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJOTUU B CUCTEME HAYUHOTO
3HAHMS €CTECTBEHHBIX HAyK, B ()OPMUPOBAHUH COBPEMEHHON €CTECTBEHHO- Hay4-
HOM KapTUHBI MUPa U HAYYHOIO MHUPOBO33PEHUSA, O BKJIAJE POCCUMCKUX U 3apy-
OEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHATILHON TPaMOTHOCTH
yeJioBeKa JIJIsl PelleHUsl )KU3HEHHBIX 3a]1ay;

YMEHHUE paCKpbIBAaTh COJIepKaHUE OMOJIOTMYECKUX TEPMUHOB M TOHSITHIM:
KW3Hb, KJIETKA, OpraHu3M, MeTa0oiau3M (OOMEH BEIIECTB U IMPEBPAILCHHUE DHEP-
TUH), TOMEOCTa3 (CaMOpEryJIslivs), YDPOBHEBAsE OPTraHU3AIIMS KUBBIX CUCTEM, CAMO-
BOCIIPOU3BEIcHUE (PEPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3-
BUTHE;

yMEHHUE u3JjlaraTh OMOJOTHMYECKHE TEOPUH (KJIETOYHasi, XpOMOCOMHAs!, MyTa-
LMOHHAs, [IEHTpaJibHasA JOTMa MOJIEKYJIsIpHON Onosorun), 3akonsl (I'. Menpgens, T.
Moprana, H. 1. BaBunoBa) u ydyenus (0 meHTpax MHOTrooOpa3us U MPOUCXOXK]Ie-
HUA KyJbTypHbIX pactenunii H. Y. BaBunoBa), onpenensiTe rpaHUlbl KX TPUMEHH-
MOCTH K KMBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOrMH: HAOMIOJECHUE U
ONHMCAHKME YKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpraHu3alusi U MPOBEICHUE
OMOJIOTMYECKOTO SKCIEPUMEHTA, BBIJBUKEHUE T'MIIOTE3bl, BBIIBICHHE 3aBUCHMO-
CTH MEX]1y UCCIIETyEMBIMHU BEIMUUHAMH, OOBSICHEHUE TTOTYYCHHBIX



PE3yJIbTAaTOB, UCIIOIB30BAHHBIX HAYUYHBIX IMOHATUI, TEOPUN U 3aKOHOB, yMEHHE JIe-
JaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJENATh CYLIECTBEHHbIE IIPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTU MPO-
IIECCOB: OOMEHa BEIIECTB M MPEBPAILCHUSI SHEPTUU B KIIETKE, (DOTOCHHTE3a, TIa-
CTHMYECKOTO U IHEPreTHYecKOro oOMeHa, XeMOCHHTE3a, MUT03a, Meilo3a, OIUIoA0-
TBOPEHUS, Pa3MHOXEHUS, UHAUBUIYaJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOI€HE3);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBICHEHHS] OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHHUM, IUJIS NMPUHATHS NPAKTUYECKUX PEIICHHN B MOBCEIHEBHOU
KHU3HU C LENbl0 o0ecredeHnss 0€30IaCHOCTH CBOETO 310POBbs U 310POBbsI OKPY-
KAIOIIMX JII0IeH, COOTIOCHHUSI HOPM IPaMOTHOTO MOBEECHUS B OKpYXKaroIlel npu-
POJIHOM cpene, NTOHMMaHue HEOOXOIMMOCTH MCHOJIb30BaHUS JOCTUKEHHUM COBpe-
MEHHOU OMOJIOTUU U OMOTEXHOJOTHUM JJIsl pallMOHATIBHOTO IPUPOIOIIOIb30BAHUS;

YMEHUE PElIaTh JIEMEHTAPHbIE TEHETUUECKHUE 3a/1a4l Ha MOHO- U JUTHOpUI-
HO€ CKpeIMBaHUE, CUEIUICHHOE HACJIEe0OBaHUE, COCTABIATh CXEMbl MOHOTHOPU/I-
HOT'O CKpEIIMBAHUsA ISl PECKa3aHUs HACJIEI0BAaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M IPAKTUYECKHE paboOThI, COOIIOAATH
npaBuia npu padbote ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTUYECKU OIICHMBATh M MHTEPIPETUPOBATH MH(POpMAIHIO OHOIO-
THYECKOT0 COJEPKAHMSI, BKIHOYAIOLIYI0 ICEBIOHAYYHBIE 3HAHUS W3 Pa3JIMYHBIX
UCTOYHHUKOB (CpeicTBa MaccoBOM HMH(pOpMaIUH, HAayYHO-TIONMYJISpHbIE MaTepua-
JIbl), STUYECKUE ACTIEKThl COBPEMEHHBIX HCCJEJIOBAHMM B OMOJIOTMH, MEAMUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHUS, 0000-
mast OMOJIOrMYECKY0 MH(OPMALIUIO M3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO HC-
I10JIb30BaTh NOHATUHHBIN anmnapar OMOJIOruu.

IIpenMeTHble pe3ysbTaThl OCBOEHUs yueOHoro npeamera «buonorus» e 11
KJlacce I0JKHBI OTPaXaTh:

c¢(hOpMHUPOBAHHOCTh 3HAHUA O MECTE U POJIM OMOJOTUU B CUCTEME HAYUHOTO
3HaHUsl €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO- Hayd-
HOM KapTHHBI MMpPAa U HAYYHOTO MHUPOBO33PEHMS, O BKJIAJAE POCCUMCKUX W 3apy-
OEKHBIX YUEHBIX-OMO0JIOTOB B pa3BUTHE OMOJIOTMH, (PYHKIMOHAIIBHON rPaMOTHOCTH
YeJIOBEKa JJIs PEIICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEp)KaHHWE OWOJIOTMYECKUX TEPMHMHOB M TOHATHUM:
BUJI, TIOMYJIALNSA, TeHO(OHA, SBOIIONMS, ABIKYIINE CUIIbI ((haKTOPBI) IBOJIOLNUH,
IPUCIIOCOOIEHHOCTh OPraHU3MOB, BUA000pa30BaHUE, SKOIOIMUECKHE (PaKTOpPHI,



HKOCUCTEMA, MPOIYIEHThI, KOHCYMEHTBI, PEAYLEHThI, IIENU MUTAHUS, IKOJIOTHYE-
CKasi mupamuja, ouoreoreHos, ouocdepa;

yMEHUE U3JIaraTh OMOJIOrHueckue Teopun (dBoronnonHas teopus Y. JlapBu-
Ha, CHHTETUYECKasi TEOPHs SBOJIOIHH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apOIBIIIIEBO-
ro cxoxacrea K. M. bapa, yepenoBanus IJIaBHBIX HAIIPaBJICHUN U ITyTEH 3BOJIIOLAN
A. H. CeseprioBa, yuenus o 6uocdepe B. . Bepnaackoro), onpenensiTh TpaHUIIbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOIaMU HAYYHOTO TIO3HAHUS B OMOJIOTHHU: HAOIIOJACHHUE U
OINMCAaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHUH, OpraHU3alus M IMPOBEICHUE
OMOJIOrMYECKOTO IKCIEPUMEHTA, BBIIBWKECHHE TUIOTE3bI, BBISIBICHHUE 3aBHCHMO-
CTH MEXIY UCCIIEyEeMbIMU BEJIMYMHAMH, OObSICHEHUE MOJYyUYEHHBIX PE3yJIbTaTOB,
MCIOJIb30BAHHBIX HAYYHBIX MOHATHUNA, TEOPUN U 3aKOHOB, YMEHUE JIeNIaTh BBIBObI
Ha OCHOBAHHH MOJYYCHHBIX PE3YyIbTaTOB;

YMEHHE BBIICTATh CYIIECTBEHHBIC MPHU3HAKA CTPOCHHUS OHOIOTUYECKUX
O00BEKTOB: BUJOB, MOIMYJISILIUMA, MPOAYILIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHOTeOo-
LIEHO30B U 3KOCUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACIEICTBEHHON N3MEHYMBOCTH,
€CTECTBEHHOTO O0TOOpa, BUI000pAa30BaHUsA, MPUCIIOCOOIEHHOCTH OPraHU3MOB,
JEHCTBHS 9KOJOTHYECKNX (PaKTOPOB HAa OPTaHM3MBI, IIEPEHOCA BEIIECTB U MOTOKA
PHEPTUH B JKOCHCTEMax, AHTPONOTCHHBIX H3MEHEHHH B SKOCHUCTEMaX CBOEH
MECTHOCTH, KPyTOBOPOTA BEIIECTB 1 OMOTEOXMMUYECKUX ITMKIIOB B Orocdepe;

yMEHUE TMPUMEHATH MOJyYEHHbIE 3HAHUS Uil OOBACHEHHS] OMOJIOTUYECKHUX
MIPOIIECCOB W SIBJICHWMA, JJISl TIPUHSATHUS MPAKTUYECKUX PEIICHUH B TMOBCEIHEBHOM
KHU3HU C 1EeNbi0 oOecredeHnss 0€30MacHOCTH CBOETO 3/I0POBbS U 3/I0POBbS OKPY-
KAIOIIMX JTI0ICH, COOTIOCHHSI HOPM IPaMOTHOTO TOBEICHUS B OKPYKAIOIIEH MpH-
POJIHOM cpene, MTOHUMaHue HeOOXOIMMOCTH HCHOIb30BaHUS JOCTUKEHHUHM COBpe-
MEHHOM OMOJIOTUH JJI PAllMOHAIBHOTO MPUPOIOTIOIB30BAHMS;

yMEHHUE peliaTh dJIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBIATH CXEMbI
NepeHoca BEIeCTB U DHEPTUM B IKOCHUCTeMax (LIeTH MUTaHus);

YMEHUE BBINMOJIHATh JIA0OPATOPHBIE M IMpaKTUYECKHe pPadOThl, COOIIOIATh
mpaBuiIa mpy paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKU OLIEHMBATh M MHTEPIPETUPOBATH MH(OpMaLHIO OHOIO-
TMYECKOT0 COJEP>KaHUs, BKIIOYAIOUIYIO MCEBAOHAYYHbIE 3HAHUS M3 Pa3JIMUHBIX
UCTOYHUKOB (CpeicTBa MAaccoBOW HMH(pOpPMAIH, HAYyYHO-TIONMYJSPHBIE MaTepua-
JBl), paccMaTpUBaTh TJIOOANBHBIE JKOJOTUYECKUE MPOOIEMBbl COBPEMEHHOCTH,
dbopMHpPOBATH TTO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHUIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIIEeHUsI, 0000-
nrasi OMONOTHUYECKy0 WH(DOPMALUI0O M3 HECKONBKUX HCTOYHHUKOB, TPAMOTHO HC-
M0JIb30BaTh MOHITUIHBIN anmnapaTt OUOJIOTUY.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koaun4yecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudposLie) 00-
Ne n/n P Kontposabubie | IlpakTHueckue (ipp )
NMporpamMmbl Bcero pa3oBaTejbHbIE
padoThbI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nommorexa O
https://m.edsoo.ru/7f41¢292
2 JKuBEIE CHUCTEMEI U UX OpraHU3aIusl 1 Eubmorexa TOK
p I https://m.edsoo.ru/7f41¢292
3 XUMHUYECKHH COCTaB U CTPOECHHUE KIIETKHU 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
bubaunoreka [IOK
4 XK
HSHEACATEIBHOCTD KT 6 https://m.edsoo.ru/7f41¢292
5 Pa3sMHOKEHME 1 MHIUBUYAJIbHOE Pa3BUTHE 5 1 bubnuorexa [IOK
OpraHH3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 KBMEHYMBOCTH Opra- g 15 bu6nrorexa [JOK
HHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekiust opraHu3MoB. OCHOBBI 3 bubnunorexa [JOK
OHUOTEXHOJIOTHHA https://m.edsoo.ru/7f41¢292
b K
8 PesepBHOE Bpems 1 nommorexa HO
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 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 KUIACC

Kosan4yecTBo 4acoB JJIeKTPOHHBbIE
HaumenoBanue pa3aeioB U TeM nuudpoBLIe) 00-
Ne i/mm P Konrpoabubie | IIpakruueckue (itpp )
NMporpamMMmblI Bcero pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
bu6mmoreka [IOK
1 1
IBOIIONMOHHAS GHONOTHA 0 https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 0.5 bubnuoreka [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 Opra"ousMbl U OKpY Karomas cpeaa 5 1 bubnmorexa IIOK
P Py B pedl https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo0111ecTBa U DKOJIOTHYECKHE CUCTEMBI 9 hitns://m.edsoo ru/7f41 cc74
5 PesepBHOE Bpemst 2 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne aTa nmuppoBLIe 00-
Tema ypoka Kontpoabubie | IlpakTuueckue A bp
n/n Bcero U3yYeHHsl | pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
bu6mmoreka [IOK
1 buosorust B cucreme Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
Metobl TO3HAHUS JKUBOM IPUPOJIBI.
[IpakTuueckas padora Ne 1
bu6mmoreka [IOK
2 «/cnonb3oBaHue pa3IMuHbIX 1 0.5
https://m.edsoo.ru/863e6122
METO/IOB MPY U3YUYCHUHU
OHMOJOTUYECKHX OOBEKTOBY
3 buonornyeckne cuCTeMsl, IPOLECCHI 1 bubnnorexa [JOK
U X U3y4YEHUE https://m.edsoo.ru/863e6564
4 XHUMHYEeCKHH cocTaB KIeTKH. Bona u 1 bu6mmoreka [IOK
MUHEpPaJIbHbIE COJIU https://m.edsoo.ru/863e674e
b K
5 benku. CoctaB u cTpoeHue 6eJIKoB 1 nommorexa O
https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue kara- | 0.5 bubnuorexa [JOK
JUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMHIIa3bl
WJIM KaTaasbl)»
bubnnorexa [JOK
7 Yraeponsl. JIunuasl 1 nomorexa I

https://m.eds00.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

bu6mmoreka [JOK

8 Hyxnentosbie kuciorst. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u meTonbl U3y4eHUs bubnuorexa [IOK
kieTku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Kietka kak 1enocTHas x«uBas
cucreMa
CrpoeHue 3yKapruoTUYECKON KIIETKH.
Jlaboparopuas pabota Ne 2
«3y4yeHue cTpoeHus KJIETOK bubnnorexa [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 01 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax U ux
OTMCaHUE»
bu6mmoreka [JOK
12 OOMEH BEMECTB WM META00MH3M https://m.edsoo.ru/863e766¢
bu6mmorexa [IOK
13 orocumres. XemocuHTes https://m.edsoo.ru/863e7¢98
. bubnuorexa [JOK
14 Iueprerueciuii oOmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIeTKH. Jlenenue
KIeTKku. Mutos. JlabopaTopHas
15 pabota Ne 3 <(Ha6JIIOI[peHI/I§ MHUTO3a B 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIKa JTyKa Ha
TOTOBBIX MUKPOTIPETIapaTax»
16 buocunTes Oenka. Peakims bu6mmorexa [IOK
MaTPUYHOTO CHHTE3A https://m.edsoo.ru/863e796e
bu6nmoreka [JOK
17 Tpancmups — Guocumtes benka https://m.edso0o.ru/863e796¢
18 Heknerounsie hopmbl )KU3HH — bubmmorexa [JOK



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

BUPYCHI

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

bu6mmoreka [{OK

19 DopMBI Pa3MHOKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
b K
20 Meitos noaunoreka 11O
https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJ10/10TBOpPEHHE.
71 JlaGopaTtopHnast pabota Ne 4 0.5 bubnmoreka [JOK
«M3ydeHne CTpOCHUS MOJTOBBIX ’ https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKPOIIpE-
naparax»
2 WHauBuayanbHOE pa3BUTHE bubnuorexa [IOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
” I'eneTnika — Hayka o bubnnorexa [JOK
HACJICACTBEHHOCTH U U3MEHUYHUBOCTH https://m.edsoo.ru/863e862
3aKOHOMEPHOCTH HACJICAOBAHUS
24 Mpu3HaKoB. MoHOTHOpHUIHOE bubmmorexa LHOK
p ) pHA https://m.eds00.ru/863e8878
CKpeIIMBaHUE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
A P P bu6mmoreka [JOK
25 HE3aBHCUMOT'0 HACJIEOBAHHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerneHHoe HaclieIoBaHUE MpHU-
3HaKoB. JIabopaTopHas pabora
%6 Ne 5 «M3yuenue pe3ynbTaToB MO- 0.5 bubnnoreka [JOK
HOTUOPHUIHOTO W TUTHOPUTHOTO ' https://m.edsoo.ru/863e8c60
CKpEITUBaHMS Y IPO30(HIIBI HA
TOTOBBIX MUKPOTIPETapaTax»
27 I'enetuka nmosia. Hacienosanue bu6mmoreka [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

IMPHU3HAKOB, COCIVICHHLIX C I10JIOM

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

N3menuuBocts. HeHaciencTBeHHas
U3MEHYUBOCTH. JlabopaTopHas

)8 pabota Ne 6. Mzyuenue 1 0.5 bubnnorexa [JOK
MOAU(PUKAIIMOHHON U3MEHUYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBOI»

HacnencTBenHast ”3MEHYUBOCTb.

79 JlaGopatopnas pabota Ne 7. | 0.5 bubnnorexa [JOK
«AHanu3 MyTanuil y 1po3oQpuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIMPENApaTax»»

bu6mmoreka [IOK

30 T'eneritka senosexa ! https://m.edsoo.ru/863e8d78
PeseprHelit ypok. O600111€H1E 10

31 Teme «HacnencTBeHHOCTE U 1
W3MEHYHBOCTH OPTAHU3MOBY»

bu6mmoreka [{OK

32 Cenexuus kax Hayka i npotece 1 https://m.edsoo.ru/863e9214

1 MeToabl 1 JOCTHKEHUS CEJICKIINU 1 bu6mmorekxa [{OK
pacTeHUM U KUBOTHBIX https://m.edsoo.ru/863¢9214

34 buotexHosorust Kak oTpacib | bubnmnoreka [JOK
[IPOU3BOJICTBA https://m.eds00.1u/863e9336

OBHIEE KOJIMYECTBO YACOB I10 14 4

[TPOI'PAMME



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

11 KUIACC

Kosun4yecTBOo 4acoB DJIeKTPOHHbIE
e Tema ypoka Kounrpoabnbie | IlpakTHueckue Aara tupposeIe 00-
n/n Bcero HU3yYeHHUsl | pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
1 DBOJIOIUS U METO/IbI €€ N3YUEHMUSI 1 Brbmrorexa LIOK
https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTHs peacTaBieHui 1 bu6muoteka [{OK
00 5BOJIIOLIMH https://m.eds00.ru/863e9570
but6mmoreka [JOK
3 Muipossosiows ! https://m.edsoo.ru/863e9¢cle
[Tomynsiiust Kak 3JIeMeHTapHas eu-
HUIIA BUJA U HBOJIIOLINH.
4 JlaGopaTtopHnas pabota Ne 1 1 0.5 bubmmorexa TIOK
https://m.eds00.ru/863e99¢c6
«CpaBHeHue BUIOB 110 MOPGO-
JIOTUYECKOMY KPUTEPHUIO»
5 JIBrKyIIHE CHIIBI (3JIEMEHTApPHBIC | bubnuotexa [JOK
(akxTOpHI) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EcrecTBenHsIit 0TOOp 1 €ro hopMbI 1 httos://m. edsoo.ru/863e0ed0
Pe3ynbTarhl 3BOIIOIMU: TPUCTIOCOO-
JIEHHOCTh OPTaHU3MOB U BUJ000-
7 pazoBanue. Jlaboparopnas pabora Ne ) 0.5 bubnuoreka [JOK
2 «OnucaHue NpUCIoCcOOICHHOCTH https://m.edsoo.ru/863e9fde
OpraHusma u eé
OTHOCHUTEIILHOTO XapaKTepay
2 Hanpasnenus u nytu ) bubnuoreka [IOK

MaKpO3BOJIFOIHNHN

https://m.edso0.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

9 HeobpaTtumocTs 3BoMIOIINN
10 Ucrtopwus sxu3uu Ha 3emiie 1 METObI
e€ u3y4yeHus
1 I'mnoressl NPOUCXOKACHUS KUZHU bubnunoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMIe 1o Ipam U bubmuorexa [JOK
rnepuoiaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tanbl HBOJIIOLUU Pac-
TUTEJIBHOTO U )KUBOTHOTO MUPA.
13 [TpakTuyeckas padora Ne 1 0.5 bub6nuoreka [IOK
«/3y4eHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUIEKLIHASX )
14 CoBpeMeHHasl cucTeMa OpraHuye- bubnmnoreka [JOK
CKOI'0 Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa LIOK
https://m.edsoo.ru/863eac2c
16 JIBmoky1ue cuibl ((pakTopsl) bubnnorexa [JOK
AHTPOIIOTEHE3A https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIIOLUN
YesioBeKa
13 UenoBeyeckue pacel U NPUPOIHBIE bubnmnorexa [JOK
ajanTaniy YeJIoBeKa https://m.edsoo.ru/863eaea?
PeseprubIil ypok. O600611eHIE 10
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE
KU3HU Ha 3eMJie»
20 DKOJIOTHs KaK HayKa
21 Cpenpl 00MTaHUS U DKOJIOTHYCCKUE bu6nuoreka [JOK



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

(hakTopbI

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

Abuorndeckue pakropsl. Jlaboparop-
Has pabota Ne 3.
«Mopdonornyeckne 0COOEHHOCTH

. bu6nuoreka [IOK
22 pacTeHui U3 pa3HbIX MECT oOUTa- 0.5
https://m.edsoo.ru/863eb10e
Hus». JlaboparopHas padota
Ne 4. «BnusiHue cBeTta Ha pocT U
Pa3BUTHE YEPEHKOB KOJIEYCa»
bu6nuoreka [IOK
23 buoTtnueckue pakTopsl
¢ p https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nomyJsiun. [Ipaktudeckas pabora
24 Ne 2 «Iloacuér miuotHOCTH 0.5
MOMYJIALMKN pa3HbIX BUIOB
pacTeHuin»
’5 Coo01ecTBa OPraHu3MOB — bu6muoteka [IOK
OmoIIeHO03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHbBIE TOKA3aTENIN S KOCUCTEMBI.
bu6mmorexa [IOK
27 DKOJIOrM4ecKre NUpaMHU/Ibl.
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykieccus
28 [IpupoaHbie 3KOCHCTEMBI
29 AHTPOINOTrE€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubmuorexa [JOK
JKOCHCTEMa 3eMIIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bu6nuoteka [{IOK

ouocdepbl

https://m.edso0.1ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoBedecTBO B Ouochepe 3emin 1
1 CocymiecTBoOBaHUE TTPUPOIBI U 1 bubmuorexa [JOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
PezepHblil ypok. O6001IeHNE TEMBI
34 «Coo011ecTBa 1 3KOJIOTUIECKHE 1
CHCTEMBD)
OBILIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

UHTEPHET






