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IHOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpamMmbl MO OHWOJIOTUU TEOPETUYECKYIO OCHOBY ISl OINpENEIeHHs MOAXO0I0B K
(hOpMHUPOBAHHIO COEPKAHUS y4eOHOTO mpeamera «bHOoIorus» COCTaBHIIN: KOHIETITYaJbHBIC TIOJOKEHUS
dI'OC COO o B3auMOOOYCIIOBIICHHOCTH IICJICH, COJEp)KaHMs, PE3yIbTaTOB OOydeHUs W TpeOOBaHUU K
YPOBHIO TOATOTOBKH BBHIITYCKHHKOB, IOJIOKCHUS 00 OOMIMX WENSX M NPUHIMIAX, XapaKTePU3YIOMINX
COBPEMEHHOE COCTOSIHHE CHCTEMbI cpeqHero oOumiero oOpaszoBanusi B Poccuiickoii @enepanuu, a Takxke
MOJIOKEeHUs o crenuduke Ouonornu, €€ 3HAYCHWHM B TMO3HAHUM JKUBON TPUPOIBI W oOecredeHuu
CYLIECTBOBAHMSI 4eJoBeueckoro oodmiectBa. CorjiacHO Ha3BaHHBIM IOJOKEHUSM, ONpeAesieHbl OCHOBHbBIE
(GyHKINU TPOTrpaMMBbI IO OMOJIOTHUHU U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu Ja€t npeacTaBieHue o Lesax, 00 o0ueit crpaTeruu 00y4eHus, BOCIUTAHUS
U pa3BuTUs OOydarommxcs cpeictBamu ydeOHOro mpenmera «buonorusy, ompezenser o0s3aTeNbHOE
MPEAMETHOE COJIEpKAHUE, €ro CTPYKTYpPY, paclpeAesieHHe IO pasjernaM MU TeMaM, PEKOMEHAYEMYIO
MOCIIEI0BATEIHPHOCTh M3YYCHHsI y4EOHOTO MaTepualia ¢ y4€TOM MEKIPEAMETHBIX M BHYTPHIIPEAMETHBIX
CBSI3€, JIOTMKU 00pa30BaTeIbLHOrO MPOLIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

B mporpamme 1o OWONOrMM TakkKe YUUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM M IPEIMETHBIM pe3yiabTaTaM 00y4eHHUs B (OPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIBHON  JIeATENbHOCTH/YUeOHBIX ~ JEHCTBHIA  OOYdYalOMMXCSl 10 OCBOCHHIO  COJCPIKAHUS
Ouooruueckoro oopa3zoBaHusl.

B nporpamme mo Ouomormum (10-11 xkmjaccel, 0a30BBI YpPOBEHb) pEATM30BAaH MPUHIIUII
MIPEEeMCTBEHHOCTH B M3YYEHHMM OHMOJOTHH, Onarojgaps 4yemy B HEil MpocMaTpHBAaeTCs HAMpPaBIEHHOCTh Ha
pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, IEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, MPEACTaBICHUN O 3J0pOBOM 00pa3ze KH3HU U
OCpe)XKHBIM OTHOIICHHEM K OKpyXKaromed mnpupomHoi cpene. I[loaromy Hapsay ¢ HU3ydeHUEM
0011e0MOIOTMYECKUX TEOPHid, a TaKkKe 3HAHUI O CTPOCHHH >KHBBIX CHCTEM Pa3HOTO paHra M CYIIHOCTH
OCHOBHBIX IIPOTEKAIOMINX B HAX MPOIECCOB B MMPOTrpaMMe IO OUOJIOTHH YICJICHO BHUMAHUE UCIIOB30BaHUIO
MOJYYEHHBIX 3HAaHUN B TOBCEJHEBHOM KW3HU [UIsl PEIICHUs] MPUKIATHBIX 3a7ad4, B TOM YHCIE:
MpOUIAKTUKN HACJIEICTBEHHBIX 3a00J€BaHUN 4YEIOBEKa, MEIUKO-TEHETUYECKOTO KOHCYIHTHPOBAHMUS,
000OCHOBaHHUS HKOJIOTMUECKU IEIeCO00Pa3HOr0 TMOBEACHUS B OKPYXKAIOLIEH MPUPOTHOU Cpele, aHamu3a
BIIMSIHHS XO35IMCTBEHHON JIESITEIbHOCTH YeJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 9KOCHCTEM.
VYcuneHve BHUMaHUS K MPUKIAIHONW HAMPaBICHHOCTH Y4eOHOro mpeamera «bHoOIOrus» MpoJuKTOBAHO
HEOOXOIUMOCTBhIO 00€CTeueHrs YCJIOBUM [JIsi pelIeHUs OJHOW U3 aKTyaJbHBIX 3a/ad IIKOJBHOTO
OMoJI0TMYecKoro oOpa3oBaHMs, KOTopas mpeamnojaraeT (GpopMuUpoBaHHE y OOYdYaIOIIMXCS CIIOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpenHero oo0iiero oOpa3oBaHHs 3aHUMaeT BaxkHoe MecTo. OHa obecrieynBaeT
dbopmupoBanre y oOydarouuxcsi MpeACTaBICHUN O HAyYHOM KapTHHE MHpa, pacmupsieT U o0oOmaer
3HaHUS O KUBOM MPUPOJE, €€ OTINYUTEIbHBIX MPU3HAKAX — YPOBHEBOUM OpraHU3alMK U YBOJIIOIUH, CO3TAET
YCJIOBHS [UJISi: TIO3HAHUS 3aKOHOB KUBOW MpUponbl, (opmMupoBaHus (PYyHKIIMOHATHHOM TPaMOTHOCTH,
HABBIKOB 3JI0POBOTO U 0€30MacHOro o0pasza *KU3HHU, SKOJIOTHUECKOTO MBIILUICHUS, IEHHOCTHOTO OTHOIICHHS
K JKMBOMW IPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHne OHONOTHS WMEET TaKXKe JUIS PelIeHUS BOCHUTATENBHBIX W PAa3BUBAIOMINX 3a/1a4
cpenHero ooOmero oOpa3oBaHUs, conuamu3zanuu obOydaromuxcs. M3ydenuwe Owonoruu oOecreynuBaeT
ycIoBUsl AN (pOpMHUPOBAHUS MHTEIUICKTYATbHBIX, KOMMYHHKAIIMOHHBIX U WH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPhI, CIIOCOOCTBYET HMHTETpAIlMd OWOJOTHYECKUX 3HAHUM C TPEACTABICHUSMHU W3
IpYyTUX y4eOHBIX TPEIMETOB, B YAaCTHOCTU, (DU3MKU, XMMHH U reorpaduu. Ha3zBaHHBIE MONOKEHHS O
MpelHa3HauYeHu ydeOHoro mpenmera «bHOJOrusS» COCTaBUIM OCHOBY [JISl ONpENENECHUS MOIXOAO0B K
0TOOpY U CTPYKTYPUPOBAHUIO €TO COACPIKAHMSI, IPEICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

Ot60p comepkanus yueOHOro mpenamera «buomorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C MO3UIUN
KYJIBTYPOCOOOPA3HOTO TMOAX0/1a, B COOTBETCTBHHU C KOTOPHIM OOYyYarolIuecsl MOJDKHBI OCBOWTH 3HAHHS U
YMEHUsS, 3HAYUMBbIC I (OPMHUPOBAHUS OOIIEH KyJIbTYpPhI, OMPEICISIONINE aJeKBAaTHOE ITOBEICHUE
YellOBeKa B OKPY’KAIOIIEH MPUPOTHOU Cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOHN >KM3HU U MPAKTUYCCKOU
nestenbHocTH. OCO000€ MECTO B ATOM CHCTeME 3HAHUH 3aHUMAIOT 3JIEMEHTHI COJIePIKaHUs, KOTOPhIE CITyKaT
OCHOBOW 1Jisi (pOPMUPOBAHUS TPEJCTABICHUNA O COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHE MHpa U
[IEHHOCTHBIX OPUEHTAIHSIX TUYHOCTH, CIOCOOCTBYIOMIMX TYMaHU3AlUK OHOJIOTHYECKOT0 00pa3oBaHMUsl.



CrpyKkTypHpOBaHHE COJEpkKaHUs yd4eOHOro MaTepuana B IporpaMMme o OMOJOIMH OCYILECTBIIEHO C
y4€TOM MPHOPUTETHOTO 3HAUCHHS 3HAHUM 00 OTIMYMUTENBHBIX OCOOCHHOCTSAX YKHMBOH MPUPOJIBI, O €&
YPOBHEBOH OpraHu3allud W HBOJIOLNUHM. B COOTBETCTBMM € 3THMM B CTPYKType Y4eOHOro mnpeamMera
«buonorus» BelIETIEHB! CIEAYIOUIME COJEpKaTelbHbIe JUHUMN: «buosorus kak Hayka. MeTojibl Hay4dHOTO
no3HaHusm», «Kietka kak ouosorndeckas cucrema», «Opraiusm Kak Ouosoruueckas cuctema», «Cucrema u
MHOTr000pa3ue OpraHU4YecKOro MHpay, «IBOJIOUMSA KHBOH NPUPOABD», «IKOCHCTEMBI M IMPHUCYIIUE HM
3aKOHOMEPHOCTH.

Lenp uzyuenust yueobnoro npenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIAJICHHE O0YYArOIIUMUCS
3HAaHUSMH O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alMy KUBBIX CHUCTEM PA3HOrO paHra u npuoOpereHue
YMEHHUM HMCIONb30BaTh 3TU 3HAHUA JUIsl TPAMOTHBIX JEMCTBUIM B OTHOLLIEHUU OOBEKTOB >KUBOM IPUPOJIBI U
peLeHMs] pa3InYHbIX KU3HEHHBIX NIPOOJIEM.

JlocTikeHne 1enu u3ydeHus yuebnoro npeamera «buonorus» Ha 6a30BoM ypoBHE oOecrieuuBaeTcs
pEILIECHNEM CIIENYIOIINX 3a1au:

OCBOCHHE OOYYAIOIIUMKCS CHCTEMBbl 3HAaHMA O OWOJIOTHYECKUX TEOPHSX, YUCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBWiIaX, CIYKallUX OCHOBOH Uil (pOopMUpPOBaHMS IpPEICTABIECHUN O
€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJax HAay4yHOro II03HAHUS, CTPOEHUH, MHOrooOpasuu u
0COOEHHOCTSIX ’KMBBIX CHCTEM pa3HOIO YPOBHS OpPraHU3alMM, BBIJAIOIIMXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

¢dopmupoBaHue Yy 00ydarOLIUXCs [T03HABATEIbHBIX, HHTEIJIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEN
B TPOLIECCE aHajM3a MAAHHBIX O MYyTAX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3IIIAZOB, WJEH M TOJIXOMOB K
W3YYEHHIO JKUBBIX CUCTEM PA3HOTO YPOBHSI OpraHU3aLuu;

CTaHOBJICHUE y O0yYaromuXcst 00MIeH KyIbTyphl, (YHKINOHATHHON IPaMOTHOCTH, Pa3BUTHE YMEHUMA
OOBSICHATh U OLICHUBATh SIBJICHUS OKPYXKAIOIIEr0 MUpPA JKUBOW MPHUPOJbI HA OCHOBAaHUM 3HAHWUN U OIBITA,
[IOJIYYEHHBIX IIPU U3YYEHUU OMOJIOTUH;

¢dopmupoBaHHe y O0y4arollMXCs YMEHMH MJUIIOCTPUPOBATH 3HAU€HUE OMOJIOIMYECKMX 3HaHUM B
[IPAKTUYECKONH JEATEIbHOCTH YEJIOBEKAa, pa3BUTUM COBPEMEHHBIX MEIMLUHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOT HiA;

BOCIIUTaHHE YOSKJEHHOCTH B BO3MOKHOCTH IO3HAHUS YEIOBEKOM KMBOM IPUPOJIbI, HEOOXOAUMOCTH
OEepe’)KHOrO0 OTHOIIEHUS K HeH, COOMIOACHUS HTHYECKHMX HOpPM TpU MPOBEAECHUM OHOJIOTHYECKUX
HCCIICIOBAHNH;

OCO3HaHME IEHHOCTH OMOJIOTMYECKUX 3HAHMUN JJIsl MOBBILIEHUS YPOBHS HKOJOTHYECKOM KYIbTYpHI,
1 GOopMHpPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUNH U YMEHUIl B MOBCEJIHEBHOM >KU3HU JJIsl OLEHKU MOCIEICTBUNA
CBOEH JIeATENBHOCTH MO OTHOILIEHHUIO K OKpY’Karollel cpene, cCOOCTBEHHOMY 3/I0pOBBIO, 0OOCHOBAaHHE U
co0uroIeHre Mep NPOPHIAKTUKY 3a00JI€BaHU.

B cucreme cpennero oOmiero odpazoBanusi «buonorus», nydaemas Ha 0a30BOM YpOBHE, SIBISIETCS
00s13aTeNIbHBIM Y4€OHBIM IPEIMETOM, BXOJAIIMM B COCTaB MpeAMeTHOM obsactu «EcTecTBEHHO-Hay4HbIE
MIPEIMETHI.

Jlnst u3ydeHus: 6uosioruu Ha 6a30BOM ypOBHE CpeIHEro o0Iero oopa3oBaHusi OTBOAUTCS 68 4acoB: B
10 ximacce — 34 gaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1 gac B Hezeno).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonoruss kak Hayka. CBs3b OHoONOruM C OOIIECTBEHHBIMHM, TEXHHUYECKUMH U JPYTHUMH
€CTECTBEHHBIMH HaykamH, punocodueit, ITUKON, ACTEeTUKON U npaBoM. Ponb Ouonoruu B popMupoBaHuu
COBPEMEHHOM Hay4HOI KapTHHBI MUpa. CucTemMa OMOIOrMYeCKHX HayK.

Metoapl MO3HaHUSA KUBOW MpupoAbl (HaOIOAEHHE, OHKCIEPUMEHT, OINHUCaHue, H3MEPEHUE,
KJaccu(uKanus, MOIeIMPOBAaHUE, CTATUCTUYECKask 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:

[Moptpetsr: Y. Hapun, I'. Menaens, H. K. Konbuos, . Yorcon u ®@. Kpuk.

Tabmuie! U cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW TIPUPOIBI.

JlabGopaTropHble U NpaKTHYecKue padoThbi:



[Ipaktrueckas pabora Ne 1. «Mcmonap30BaHue pa3IUYHBIX METOJIOB MPH U3YyYEHUU OMOJOTHUYECKHX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 X OPraHU3aI U,

XKuspie cuctembl (OMOCHCTEMBI) KakK NpeaMeT u3ydeHus Omonoruu. OTIMYME >KUBBIX CHUCTEM OT
HEOPraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHMCTEM U HX pa3HOOOpazue. YPOBHHM OpraHM3alUU OHMOCHCTEM: MOJICKYJSPHBIM,
KJICTOYHBIN, TKAHEBBIN, OpraHU3MEHHBIN, TOMYJISIITUOHHO-BUAOBON, SKOCUCTEMHBIN (OMOTE€OIIEHOTHIECKHUT),
OouocQepHbIi.

JdemoHcTpaumnu:

TaOmuie! u cxeMbl: «OCHOBHBIE IPU3HAKYU )KU3HUY, «YPOBHHU OpraHU3alluy >KUBOM IPUPOIBD.

O6opynoBanue: moaens Mosiekyinsl JJHK.

Tema 3. XumMHnuecKuii COCTAB M CTPOEHUE KJIETKH.

XUMHUYECKUH COCTAB KJIETKH. XMMHUYECKHE 3JIEMEHTBHI: MAaKpO3JIEMEHThI, MUKpPOAJIEMEHThl. Bona u
MUHEpPAJIbHBIE BELIECTBA.

OyHKIMH BOJbI U MUHEPAIbHBIX BellecTB B KieTke. [loanep:kanne ocMoTHYeCcKOro OanaHca.

benku. CoctaB m crpoeHue OenKOB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. HesameHuMBble H
3aMEHUMBbIC AMUHOKHUCIOTHl. AMHUHOKUCIOTHBI COCTaB. YPOBHH CTPYKTYphl OEIKOBOH MOJIEKYJIbI
(nepBuYHasi, BTOpPHYHAs, TPETUYHAsT M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHUE CBOWMCTBA OEIJIKOB.
buonoruueckue GpyHKIMU OETKOB.

depmeHTHl — OHonornyeckne Karanuszatopsl. CTpoeHue (epmeHTa: akKTUBHBIM LEHTpP, CyOCTpaTHas
cnenuduunoctb. Kodpepmentsl. Butamunsl. OTnndns pepMeHTOB OT HEOPraHUYECKUX KaTaan3aTOpOB.

VYrneBonbl: MOHOCaxapu/ibl (TIIIOK03a, prbo3a U Ae30Kkcupru003a), Aucaxapuibl (caxaposa, JIakTo3a) u
nosMcaxapubl (Kpaxmain, TIIMKOTeH, [eJUTi0103a). buonornueckue GyHKIIUU YTIIEBOAOB.

Jlumuapr:  Tpurnunepuasl, Gocdommnuas, crepouabl. [uapodmibHO-THAPOGOOHBIE CBOWCTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHUE YTIIEBOJOB, OCJIKOB U JIUIH/IOB KaK HCTOYHUKOB YHEPTHH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykiieotnibl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. CTpoeHue u
¢ynkuuun JJHK. Ctpoenne u pynxnuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

Huronorus — Hayka o kierke. Kierounass Teopusi — mpumep B3auMOJIEHCTBUS uJeH U (aKTOB B
HAy4YHOM ITO3HAHUU. METO/IbI U3yUEHUS KIETKH.

Krnerka kak nenoctHas xuBas cuctema. OO1Iue Npyu3HaKU KJIETOK: 3aMKHYTasl Hapy>kHasi MeMOpaHa,
monekyisl JIHK kak renerndeckuii anmnapar, cucrema cuHTe3a Oenka.

Tunsl KiIeTOK: SyKapuoTHueckas U mpokapuorudeckas. OCOOEHHOCTH CTPOEHUS! MPOKAPUOTUYECKOM
kinetku. Kierounast crenka Oakrtepuil. CTpoeHHE 3SYKapHOTHYECKOM KieTKH. OCHOBHBIE OTJIMYMS
PacTUTENbHOM, KUBOTHON U TPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbl ~KIJIETOK — KJIETOYHas CTeHKa, TIJUKOKAIUKC, WX (YHKLIUH.
[Tna3zmarnueckass memOpana, e€ cBoiicTBa U QyHkiuu. [luTomnasma u e€ opranounsl. OnHOMEMOpaHHBIE
opraouasl kierku: OlIC, anmapar ['onpmxu, am3ocoMsbl. [loayaBTOHOMHBIE OpPraHOUABI KIIETKH:
MUTOXOHJIpUH, TutacTuibl. [IponcxokaeHne MUTOXOHApPUN M Iutactui. Buael mmactun. HememOpanHbie
OpPraHOU[bI KJIETKH: PHOOCOMBI, KIIETOYHBIN LIEHTP, IEHTPHOJIN, PECHUUKH, KI'YTUKU. DYHKIIMKA OPTaHOUIOB
KJIeTKH. BriroueHus.

Snpo — peryasTopHblii 1eHTp kieTku. CTpoeHue siapa: sjaepHas 000j0YKa, KaproIUla3Ma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIIeCTB B KIIETKE.

JdemoHcTpaumnu:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. neiaen, P. Bupxos, . Yorcon, ®. Kpuk, M.
VYunkusnc, P. ®panknun, K. M. bap.

Huarpammsl: «Pacnipenenenne XMMHUYECKUX SJIEMEHTOB B HEKUBOM mpupoie», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOE».

Tabmuuel u cxemsl: «llepuoguueckas TabinIa XUMHYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BoAb», «buocunres Oenka», «CtpoeHue Moisekyibl Oenkay, «CTpoeHue ¢epmenTta», «HykienHoBble
kucnotel. JIHK», «Crpoenne monekynsl AT®», «CtpoeHue syKapuOTHUECKOM KIETKW», «CTpoeHue
KUBOTHOM KJIETKNW», «CTpoeHHe pacTUTEIbHOU KIETKW», «CTpOoeHHE IpPOKapUOTHUECKON KIIETKUY,
«CTpoeHue sapa KIETKH», «YTIIEBOABD), «JIMIuIbI».



OO6opynoBaHue: CBETOBOW MHKPOCKON, 000pyIOBaHWE ISl MPOBEIACHUs HAOIIONCHUA, W3MEPECHUMH,
HKCIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUATbHBIX KIETOK.

JlabopaTopHble U MpaKkTUYecKue padoThbl:

JlaGoparopuast pabora Ne 1. «l/3yueHue KaTtaJUTUYECKOH aKTUBHOCTH (EPMEHTOB (Ha MpHUMEpe
aMMJIa3bl WIIM KaTayasbl)».

JlaboparopHast pabota Ne 2. «/3ydeHHe CTpPOSHUS KIETOK PACTCHHH, XKUBOTHBIX M OAKTEPHM MO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax 1 X OIUCAHUE).

Tema 4. /KusHeaesiTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WJIM METa0O0IM3M. ACCUMWIIAIUSA (TUIACTUYECKHH OOMEH) W JAUCCUMUIISAIUS
(oHepreTuyeckuii 0OMEH) — JBE CTOPOHBI €IMHOTO Mpolecca MeTabonuszMa. Poib 3aKOHOB COXpaHEHHS
BEIIECTB ¥ SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIA U rerepoTpodHbIii. Posb (pepMeHTOB B OOMEHE BEIIECTB U
IIPEBPALLICHUY SHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TemHOBas ¢asbl ¢orocunresza. Peakuuu dorocunreza. DPpPekTuBHOCTH
¢dorocunTe3a. 3HaueHue GoTocuHTE3a I KU3HU Ha 3emwsie. BiausHue ycioBuil cpeabl Ha (OTOCHHTE3 U
CTIOCOOBI TIOBBIIECHHSI €70 MPOJTYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.

XeMocuHTe3. XeMOCHUHTE3UpYIole OakTepun. 3HaUeHUE XeMOCUHTE3a JIJIsl )KU3HU Ha 3eMIIe.

OHepreTudeckuil oOMeH B KieTke. Paciienyienue BeuiecTs, BbIIEICHUE U aKKYMYJIMPOBAHUE SHEPTUU
B KJIETKe. DJTambl 3HepreTuuyeckoro oomena. ['nmukonns. bpoxenue u ero Buasl. KucioponHnoe okucieHue,
Wi KiIetoyHoe papixanue. OxucnurenbHoe (ocopumupoBanne. DHHEKTHUBHOCTE IHEPrETUIECKOTO
oOMeHa.

Peakuuu matpuuHoro cunresa. I'enermueckass mHpopmauus u JIHK. Peanuszanus renernueckoit
uHpopmanuu B kieTke. ['eneTnueckuil kox u ero cpoiicrBa. Tpanckpunuus — matpuuHbiii cunte3 PHK.
Tpancnsmuss — OumocuHTe3 Oenka. Drtambl TpaHcmsauuu. KomupoBanwe aMUHOKHCIOT. Ponbs pubocoMm B
OouocuHTe3e Oenka.

Hexnerounsie ¢opmbl Xu3HU — BHpYChl. Mcropusi oTkpeiTus BupycoB (/. M. HMBaHOBCKwMiA).
OcoOeHHOCTH CTPOEHHUS U KM3HEHHOro LUKJa BUpYycoB. baktepnodaru. bone3nu pacteHuii, KHUBOTHBIX U
4esloBeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHonedunura yenoseka (BUY) — Bo3Oyaurens CIIN/la.
OOparHast TpaHCKpUNIMS, peBepraza M HHTerpasa. IIpodunakTuka pacrnpocTpaHeHHs BHUPYCHBIX
3a00JIeBaHUH.

JdemoncTpanum:

[optpetsr: H. K. Konwuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabnuue! u cxemsl: «Tunsl nUTaHuAY, «MeTabonuzm», «MUTOXOHIPUNY», « DHEPreTUYeCKUii 0OMeH»,
«Xnopomnacty, «®Dotocunres», «Ctpoenue JIHK», «Ctpoenune u ¢yHKunOHMpoBaHHE reHay, «CHHTE3
Oenkay, «['emermueckuit kom», «Bupyce», «baktepuodarm», «CTpoeHHe M KU3HEHHBIH IUKI BHpYyca
CIINda, 6axrepuodaray, «Pemnukauus JHK».

ObopynoBanue: moaenu-anmunkauuu «Yasoenune JHK u tpanckpunums», «buocunres Oenxay,
«CtpoeHue KieTkn», Moensb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounsrii U1, niam >KU3HEHHBIN MUK KiaeTku. UaTepdaza u mutos. [Iporeccsl, mpoTekarone B
uHTepdaze. Permmkanus — peakuus MatpuuHoro cunte3a JJHK. Crtpoenune xpomocom. XpOMOCOMHBIIH
Habop — kapuoTHuN. JIMIJIOUIHBIM U TaluIOUAHBIA XPOMOCOMHBIE HAabOpbl. Xpomatuasl. LluTonornueckue
OCHOBBI Pa3MHOKEHUS U MHAUBUIYAJILHOTO Pa3BUTHS OPraHU3MOB.

Henenue xnetku — muto3. Ctaauu muto3a. [Ipoiieccel, mpoucxoasmire Ha pa3HbIX CTaUSX MUTO3A.
buonornueckuii CMbICI MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecroioe 1 NmojoBoe. Buapl 0ecrnonoro pa3MHOXKEHUS: JeJICHUE
HaJBOE, ITOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIHOPOOOpa3oBaHME, BEreTaTHBHOE pPAa3MHOKEHUE.
HckyccTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €70 3HAUYEHUE JIJIS CENIEKIINH.

[TonoBoe pa3zMHOXKEHUE, €r0 OTIIMYHUS OT OECIOIOrO.

Metios. Craguu meiio3a. [Ipormeccel, mpoucxoasmue Ha cragusx meiosza. [loBegenue xpomocoM B
Mmeroze. Kpoccunrosep. bruonoruueckuii cMbIca ¥ 3HaueHUE Meo03a.

I'ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK y )KUBOTHBIX. [10JIOBBIE Kele3bl: CEMEHHUKH
u suuHukd. OOpa3oBaHME M pa3BUTHE IMOJOBBIX KIETOK — TaMeT (CHepMaTo3ouj, SHIEeKIeTKa) —



cepMaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOCHHS SHIEKIETOK M crepMaTo3ouJoB. Omiog0TBOpEHHE.
ITapTenorenes.

NunuBuayanpbHOE pa3BuTHE (OHTOTEHE3). OMOpHUOHAIBHOE pa3BUTHE (IMOpUOTEHE3). OTarbl
SMOPHOHAIILHOTO Pa3BUTHS y TMO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTPYJSALUs, OpPraHOTeHes.
[TocTaoMOpHrOHaIbHOE pa3BUTHE. THUIIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSIMOE, HEMIPIMOE (JIMYMHOYHOE).
Bnustaue cpenpl Ha pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pazButue pactenuil. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTaJINN PAa3BUTHSL.

JdeMoHcTpanum:

Tabmuis! u cxembl: «@OpMBbI pa3MHOKEHHSI OPTraHU3MOBY, «J{BOHHOE OIIOAOTBOPEHUE Y IBETKOBBIX
pacTteHuii», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleneHue kieTku oakrepuin», «CTpoeHue MoiaoBbIX
KJI1eTok», «CtpoeHue XxpomMocoMmbl», «Kierounbld nukiny, «Pemmukauus JHK», «Mwuto3», «Meito3y,
«IIpsimoe u HempsiMoe pa3BuTHE», «['aMeTOreHe3 y MIIEKONUTAIOIIMX U 4YeloBeka», «OCHOBHbIE CTaaAUU
OHTOTI'EHE3A».

ObopynoBanue: MUKPOCKOII, MUKponpenapaTsl «CriepMaTo30u/Isl MIIEKOIIMTAIOLIETOY, «Sliiexierka
MJIEKOIIUTAOIIEr0», «KapuoknHe3 B KIETKAaX KOpEUIKa JIyKa», MarHUTHas MOJENb-anIuinkanus «/lenenue
kieTku», Mmozens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlaGopaTropHble H NpaKTUYecKue padoThbl:

JlabopaTtopnas pabdota Ne 3. «HaOmroneHnne MuTo3a B KIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHUKpOIpenaparax».

JlaboparopHast pabota Ne 4. «3ydeHue cTpOSHUS MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOTIpEiapaTax.

Tema 6. HaciieicTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. VIcTopus pa3BUTHS TeHETUKU. Poiib mUTONIOTHHM M AMOPHOIOTHH B
CTAaHOBJICHUHM TeHETHKU. Bkiman poccuilckux W 3apyOeKHBIX YUY€HBIX B pa3BUTHE TE€HETUKH. MeTombl
reHEeTUKH  (THOpUIOJIOTUUECKUH,  LMTOTCHETHYECKUN,  MOJIEKYJSIpHO-TeHeTuuYeckuii).  OCHOBHBIE
TF€HETUYECKUE MOHATUS. [ 'eHeThuuecKkasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpellUBaHUM.

3aKOHOMEPHOCTH HACJIeJIOBaHMs TPHU3HAKOB, YyCTaHOBJIEeHHbIe [. Menaenem. MoHoruOpumHoe
CKpelIMBaHue. 3aKOH eAMHOO00paszus THOpuIoB HepBOro nokojeHus. [IpaBuiao AOMUHHpOBaHUSA. 3aKOH
paciuerieHus Mpu3HakoB. [ 'nnoresa unctorsl rameT. [loHOE 1 HEMoJIHOE TOMUHUPOBAHUE.

JlurnOpuiHoe cKpelrBaHue. 3aKOH HE3aBHCHMOrO HacjeloBaHMs NpHu3HaKkoB. LluroreHernueckue
OCHOBBI TUTHOPHUIHOTO CKpelIMBaHus. AHaIM3Upylollee ckpemyBanue. Vcnonb30BaHne aHaAIM3UPYIOIIETO
CKpPELIMBAHUS JJIS ONPEeNICHHs TeHOTHIIa 0COOH.

CuemieHHOe HacneoBaHue nmpu3HakoB. Pabora T. Moprana 1o clerjieHHOMY HacJIeIOBAHUIO T€HOB.
Hapymienue cuenenns reHoB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasi TEOpUS HACIIEACTBEHHOCTH. | eHeTHuecKkne KapThl.

I'enernka mnona. XpoOMOCOMHOE OINpEAENeHUuE TMoja. AyTOCOMBI M  IIOJOBBIE XPOMOCOMBI.
['oMorameTHbI€ U reTeporaMeTHble OpraHu3Mbl. HacnenoBanne npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

N3meHunBOoCTh. Buapl W3MEHUYMBOCTH: HEHACJEICTBEHHAss M HacleACTBEHHas. Poip cpensl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTHKAa MOJIU(UKAIIMOHHOW M3MEHYMBOCTU. BapuainroHHbIH
psa U BapualoHHas kpusas. Hopma peakunu npusHaka. KoinuecTBEHHbIE M KaU€CTBEHHBIE TPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOAU(UKAITMOHHOW U3MEHIHUBOCTH.

HacnenctBeHHast, uiaM reHOTHIMYECKas, U3MEHYMBOCTb. KoMOMHATHBHAs M3MEHYMBOCTHb. Meiio3 u
MOJIOBOM  Tpolecc — OCHOBa KOMOWHAaTUBHOM W3MEHYMBOCTH. MyTallMOHHAs H3MEHYUBOCTb.
Knaccudukanus MmyTanuii: reHHbIe, XpOMOCOMHBIE, TeHOMHbIE. YacToTa M MPUYUHBI MyTalluid. MyTareHHbIe
(bakTopbl. 3aKOH rOMOJIOTHYECKHUX PSI0B B HacieAcTBeHHOU n3MenunBoctu H. V. Basuiona.

BHesnepHast Haca€1CTBEHHOCTh U H3MEHUUBOCTb.

I'eneruka uenoseka. Kapuotumn uenoBeka. OCHOBHBIE METO/IbI TEHETUKU YEJIOBEKA: FreHealOTHYeCKuH,
ONMU3HEIOBbIM, LUTOICHETHYECKUH, OWOXMMHUUYECKUH, MOJeKyJspHO-reHeTndeckuil. CoBpeMeHHOe
oTpesiefieHue NeHOTHUIIA: MOJHOTEHOMHOE CEKBEHHMPOBAaHWE, T'€HOTUIIMPOBAHKE, B TOM YHCJIE C MTOMOUIBIO
[TI1P-ananu3a. HacnencTBeHHble 3a00J€BaHUs YEIOBEKAa: I€HHbIE OOJE€3HH, OOJIE3HM C HACIEICTBEHHOM
MIPeIPacloIOKEHHOCThI0, XPOMOCOMHBIE Oosie3HH. CoMaTHyecKue U reHepaTuBHble MyTaluu. CTBOJIOBbIE
KIeTKH. [IpuHIMIBI 370pOBOr0 00pa3a KW3HU, JUATHOCTHUKH, NPOQHIAKTHKU U JICYEHUS T'CHETHYECKUX
Oone3Hell.  MeOUKO-TEHETHUECKOE  KOHCYJIbTUPOBAaHME. 3HAYCHHWE  MEIUIMHCKOW  TEHETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemMoHcTpanum:



[Moptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorcknii, H.
. BaBunos.

Tabmuuel n cxemsl: «MOHOTMOPUAHOE CKPEIIMBAHHE M €ro IUTOI€HETHYECKash OCHOBa», «3aKOH
pacIIeTICHHUs ¥ €r0 IIUTOTeHETHYECKasi OCHOBA», «3aKOH YHUCTOTHI raMeTy, «J{uruOpuIHoe CKpelIuBaHuey,
«{uTonoruyeckue OCHOBBI JUTMOPUAHOTO CKpeluBaHuA», «Meio3», «B3aumopelcTBue alieabHbIX
reHoB», «l'eHeTnueckrue KapThl pacT€HUM, KUBOTHBIX U Y€JIOBEKay», «l'eHeTuka mnojia», «3aKOHOMEPHOCTH
HACJIEJOBaHMsI, CLEIJICHHOIO ¢ IOJOM», «KapuOTHUIbl 4eloBeKa M JKUBOTHBIX», «BHUIBI M3MEHYMBOCTHY,
«MomudukanonHas HM3MEHYHBOCTHY, «HacienoBanue pesyc-hakropa», «['eHeTHka Tpymm KpOBHY,
«MyTanMoOHHast U3BMEHYUBOCTDY.

ObopynoBanue: MO/IENU-aNIIIMKAL U «MoHnorubpuanoe CKpEILMBAHUEY, «Henonnoe
JOMUHHpOBaHUE», «lurndpuaHoe ckpemuBanuey, «llepekpéct XxpoMocom», MUKPOCKOIN M MUKpOMpenapaT
«lpo3odumna» (Hopma, MyTaruu GOpMbI KPBUTBEEB H OKPACKHU Tela), Tepbapuii «I' opoxX moceBHOI».

JlabGoparopHble U NpaKTUYecKue padoThbl:

JlaboparopHass pabora Ne 5. «l3ydeHue pe3ylbTaToB MOHOTHOPUAHOTO H  JTUTHOPHIHOTO
CKpEUIMBaHUs y Ap030(HiIbl HA TOTOBBIX MUKpPOIpenapaTax».

JlabopatopHas pabdota Ne 6. «M3ydyenne MoOAMGPUKAIIMOHHOW WM3MEHYUBOCTH, IOCTPOEHUE
BapHAaLMOHHOTO PsJla U BAPUALMOHHON KPUBOW».

JIaGoparopnas padota Ne 7. «AHanu3 MyTanuii y Apo30(uisl Ha TOTOBBIX MUKpOIpEnapaTax.

ITpakTuueckas pabora Ne 2. «CocTaBiieHHE U aHAJIU3 POJIOCIOBHBIX YEIOBEKay.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexuus Kak HayKa M Ipolecc. 3apoxXKIeHue celeKuuu 1 nomectukanus. Yuenue H. M. Basunosa o
LEHTPax MPOMCXOXKJIEHUS U MHOrooOpa3usi KyJbTYpHbIX pacTeHUU. LIeHTphl MPOUCXOXKACHUS TOMALITHUX
XKUBOTHBIX. CopT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METO/Ibl ceNeKIUU. MaccoBblii U MHIUBUIYAIbHBIA OTOOPHI B CEIEKLUU PACTEHUN U
KHUBOTHBIX. OlLlEHKa JKCTepbepa. BIM3KOPOACTBEHHOE CKpellMBaHUE — HMHOpUIMHr. Yucras JIUHUA.
CkpemmBanue 4YHCTHIX JuHUA. [ereposuc, winm rubpuaHas cuia. HepoacTBeHHOE CKpelIMBaHHE —
ayropuaunr. OtnanéHHas rubpuamzanus M e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 MW IOJy4YeHHE
MOJIUIIIONO0B. JloCTHKEHUSI CEeKIIUU PaCTEeHU, )KUBOTHBIX U MUKPOOPTraHHU3MOB.

buotexHonorus kak orpacib IPOM3BOJCTBA. [ eHHas MHXKeHepHsl. DTallbl CO37jaHNus peKOMOMHAHTHON
JAHK wu TtpaHcrennsix opranu3moB. KiierouHas uHxkeHepusd. KieTounsle KynbTypbl. MHKPOKIOHAIBHOE
pa3MHOXKeHHE pacTeHui. KioHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB.
Dkosorudeckue u atuueckue nmpoodsuemsl. 'MO — reneTndyecku MOIU(GUIIUPOBAHHBIE OPTraHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuuel u cxempl: kapTa «LleHTpbl MPOUCXOXKIEHUS MU MHOr0o00pasus KyJIbTYPHBIX pPacTEHHiD»,
«[lopoasl MOMamIHUX KHUBOTHBIX», «CopTa KyJNbTYPHBIX pacTeHui», «OTaanéHHas TUOpUAU3ALUL»,
«Pabotel akamemuka M. ®. MBanoBa», «llomumionnusy», «OO0BEKTHl OHOTEXHOJOTHM», «KieTouHble
KYJIbTYpPbI ¥ KIIOHUpOBaHUEY», «KOHCTpyHpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.

ObopynoBaHue: MyJISDKH TUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB PACTEHHIA,
repbapuii «CenbCKOX035HCTBEHHBIE PACTEHUS».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOBI U TOCTHXKEHUS CEJIEKIIMM PACTEeHUM U KUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1aOOpaTOpHIO
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIOIIMOHHASL OMOJIOTHS.

[Ipennochuiki BO3HUKHOBEHHUSI ABOJIOIMOHHON TEOPUU. OBOJIOIMOHHASA TEOpUsl U €€ MEeCTO B
Oouonorun. BnusiHue 3BOTIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CBugerenbcTBa HSBOoIONUK. IlageoHTOIOrMUYECKHE: TOCICHOBATCILHOCTh IIOSBICHHS BHIOB B
MAJICOHTOJIOTUYECKON JIETONMUCH, TiepexoiHbie (hopMbl. bruoreorpaduyeckue: cxoAcTBo U paznuuue payH u
(10p MaTEepUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHUE: CXOJICTBA M Pa3IHIusi SMOPHOHOB Pa3HBIX BHJIOB MMO3BOHOYHBIX. CpaBHUTEIBHO-
QHATOMHUYECKHE: TOMOJIOTMYHbIC, AHAJOTWYHBbIC, PYyAHMMEHTapHbIC OpraHbl, aTaBU3Mbl. MoJeKyIspHO-



OMOXMMHYECKUE: CXOJCTBO MEXAHHW3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OIMUYECKHX MyTeH y Bcex
OpPraHHU3MOB.

OpomonronHas Teopust Y. Jlapsuna. [Ipeanockuiku BO3HUKHOBEHUS TapBUHU3MA. J[BUKYIIME CHITBI
SBOJIONMK BHUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPU OrPAaHUYEHHOCTH PECYpPCOB,
HeolpeeIéHHas H3MEHYHBOCTh, 00ph0a 3a CylIeCTBOBAHUE, €CTECTBEHHBINH 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTO) u €€ 0CHOBHbIE MOJIOKEHUS.

Muxkpossomtonus. [Tomynanus kak eqMHULA BUIA U 3BOJIIOLUY.

HBwxynme cuwibl  ((HakTopbl) 3BOJIONMM BHUAOB B Hpupoae. MyTalMOHHBI mpolecc u
KOMOMHATUBHAs U3MEHUYUBOCTh. [lonyssiiMOHHbIE BOJIHBI U Apeiid reHoB. M3o0mamus u Murpanus.

EcrecTBeHHBII 0TOOp — HaNpaBISIOMUI (akTop IBOIOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yiabTaT »HBOJIOLMU. [Ipumepsl mnpucnocoOieHuit y
OpraHu3MoB. ApoMOp(O3bI U UANOAAANTALINH.

Bun u BugooOpasosanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BHI000pa3oBaHUs: reorpaduyeckoe,
JKOJIOTUYECKOE.

Maxpossostonyst. Popmbl IBOIIOLMU: (pUIeTUYECKasl, TUBEPreHTHAs!, KOHBEPIreHTHasl, apaljiesbHasl.
HeoOpatuMocTh 3BOIIOIUH.

IIpoucxoxaeHue OT HecneUaJIW3UpOBaHHBIX NpeakoB. IIporpeccupyromas —crenuanusanus.
AnanTtuBHas paguanus.

JdemoHcTpanum:

[loprpersr: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, .
Miomnep, A. H. CeBepiios.

Tabmuipr um cxembl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emie», «3apoibllIM I[03BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Dopmbl 060pbOBI 3a cyllecTBOBaHUE», «EcTecTBeHHbI 0TOOPY,
«MHorooOpa3ue COpToB pacTeHui», «MHoroodpasue mopoj KUBOTHBIXY», «[lomymsauuny, «MyTannoHHas
U3MEHYUBOCTB», «Apomopdosb», «Manoamantaumm», «OOmas nereHepauus», «/IBuwKymue CHIIbI
sBomonumy, «Kapra-cxema wMapmpyra nyremectsuss Y. Japsuna», «boppba 3a cyliecTBoBaHUEY,
«IIpucnocobnenHocts  opraHu3moBy»,  «['eorpaduueckoe  BHI00Opa3oBaHHE»,  «IKOJOTHUECKOE
BUJI000pa30BaHUEY.

OO6opynoBaHMe: KOJUIEKIIMS HACEKOMBIX C PAa3JMYHBIMU THIIAMH OKpAacku, HAOOp IUIONOB U CEMsH,
kosutekuust «IIpumepbl 3alIUTHBIX TPUCIIOCOONEHUN Y JKUBOTHBIX», MoJenb «OCHOBHBIE HaIlpaBJICHUS
HBOJIIOLUMY, 00BEMHAsA MOJeNIb «CTPOEHUE TOJIOBHOTO MO3Ta O3BOHOUHBIX).

buoreorpaguueckas kapra mupa, KojuleKius «®DopMbl COXpaHHOCTH HCKOMAEMbIX JKHUBOTHBIX H
pacTteHuii», mozens amminkanus «llepekpéct xpoMocom», BiIaKHbIE MpenapaTsl «Pa3BUTHE HACEKOMOTOY,
«Pa3BuTHe nATYyImKu», MUKporpenapat «Jpozoduna» (Hopma, myraruu GOpMbI KPBUIBEB U OKPACKH TEJA).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POIOTUUESCKOMY KPUTEPHUIOY.

JlaGoparopnast pabora Ne 2. «OmnucaHue NPHUCIIOCOOJEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOIO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KH3HU Ha 3emJie.

JloHayuHbIe MpECTaBICHUS O 3apOKIEHUU XKU3HU. HayuHble rumore3bl BO3SHUKHOBEHHS JKU3HU Ha
3emiie: abMOTreHe3 U MaHCTIepMU. XUMHUYECKas SBOTIONHS. AOMOTEHHBIN CUHTE3 OPraHNYEeCKUX BEIECTB U3
HEOpPraHUYECKUX. OKCHEpUMEHTAIbHOE TOATBEPKACHUE XHMUYECKOW »HBomonuu. HauanbHble 3Tamsbl
Oouosiornyeckoit sBomonuu. I['mnoreza PHK-mmpa. @dopmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBbie KiIeTKH U UX 3BoJolUs. POpMUPOBaHNE OCHOBHBIX I'PYII >KUBBIX
OpPraHHU3MOB.

Pazputne xu3uu Ha 3emie mo spaM W nepuonam. Karapxeil. Apxedckas W IPOTEPO30MCKAST APBI.
[Taneosoiickass dspa u €€ TEpHOJbl: KEeMOPUNUCKHIA, OPIOBUKCKHHA, CHIYPUICKUN, JIEBOHCKHA,
KaMEHHOYTOJIbHBIN, TEPMCKHM.

Me3so30iicKkas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepro/ibl: MajIeOreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepHucTUKa KIMMaTa U Te0JI0rMYecKUX mpoueccoB. OCHOBHBIE ATalbl SBOJIIOLMHM PACTUTEIBHOTO
U JKUBOTHOTO Mupa. ApoMop(ho3bl y pacTeHHH U >KUBOTHBIX. [losiBIeHHE, paciBET W BBIMUPAHUE TPYIII
JKUBBIX OPIraHU3MOB.



Cucrema OpPraHMYECKOro MHpa Kak OTpa)keHue 3BOJIIONUU. OCHOBHBIE CHCTEMAaTUYECKHE TPYIIIIbI
OpPraHHU3MOB.

DBOJIIOLIMS  YeJIOBEKa. AHTpOIOJOrUs Kak Hayka. Pa3BuTue mpeacTaBiIC€HUM O TPOUCXOKICHUH
yenoBeka. Meronpl u3ydeHMs aHTpororeHe3a. CXOACTBA M pas3jiMyMsl 4YEJIOBEKA M JKUBOTHBIX.
CucremMaTn4ecKoe MOJ0KEHHUE YEIOBEKa.

JBmwxyume cuibl ((pakTopsl) aHTpomorenesa. HacnmencTBeHHas W3MEHYHMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUM TPY/a, MBIIIJICHUE, PEYb.

OcHOBHbBIE CTaMM U BETBHM HBOJIIOLMU YEJIOBEKA: aBCTpAJONMUTEKH, YenoBek ymenslid, YenoBek
npsaMoxoamui, Yenosek HeanaepTanbckuil, YemoBek pazyMHblid. Haxoqku ncKomaeMbIx OCTaTKOB, BpeMs
CYIIECTBOBAaHHUSA, 00JIACTH PACIIPOCTPAaHEHHsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUSL.

UYenoBeueckre pacbl. OcHOBHbIE OosblliM€ pachkl: €BpoIleoHaHas (eBpasuiickas), Herpo-
aBcTpanouHas (IKBaTOpUaTbHAs), MOHTOJIOUAHAS (a3MAaTCKO-aMepHUKaHCKast). YepThl MpUCIIOCOOICHHOCTH
MIPEACTABUTENEH YEIOBEUECKUX PAac K YCIOBUSIM CylIecTBOBaHMs. EquHCTBO uenoBedeckux pac. Kpurtnka
pacusmMa.

JdemoHcTpaumuu:

[Moptpetsr: @. Pean, JI. Tlactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabmumpr u cxembl: «Bo3HukHoBeHHe COTHEUHOH cucTeMbl», «Pa3BUTHE OPraHUYECKOTO MHPay,
«PacturenbHast knetka», «KupoTHas kierka», «lIpokapuornyeckas kierka», «CoBpeMEHHas cHCTEMa
OpPraHMYeCcKOro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS 4YEIIOBEKa U 4YeIOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE MecTa TaJeOHTOJOTMYECKMX HAaXOJIOK IPEIKOB COBPEMEHHOTO YEIOBEKay,
«/IpeBHeiimue moau», «Jpesaue moan», «llepBeie coBpeMeHHBbIE JIIoAN», «HenoBedueckue pach».

Ob6opynosanue: Myisku «lIpoucxoxaeHue denoBeka» (OHOCTBI aBCTPAJIONUTEKA, HMUTEKAHTPOIIA,
HeaH/epTaliblia, KPOMaHbOHIIA), CJICNKH WIA M300paKeHUsT KaMEHHBIX OpYIui MEepBOOBITHOIO YeJIOBEKa
(kaMHH-YOTITIEpHI, pyOMIa, cKpebia), TeOXpOHOIIOTHYECKas TaOnuna, KOJeKus «DOopMbl COXpaHHOCTH
HCKOIIA€MBbIX )KMBOTHBIX U PACTEHUI.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

IIpaktnyeckas pabGora Ne 1. «l3yueHue HCKOMAaeMbIX OCTATKOB PpACTEHUH M IKUBOTHBIX B
KOJUIEKIIHSX».

OKckypeusi «OBONIOLMSA  OpPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAY4HBIM WM
KpaeBeIueCKHil My3eil).

Tema 3. OpranusmMsl U OKpYyKalIIas cpena.

DKoJorusl Kak HayKa. 3aJauyd M pas3jeibl 3KOJOTMU. MeTolbl IKOJIOTMYECKUX HCCIEOBaHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHMsI OPraHU3MOB: BO/IHAsI, HA3€MHO-BO3/1yIlIHAsA, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonornyeckue ¢akropsl. Kimaccudukaiys skonornyeckux GpakTopoB: abuoTnyeckue, OMOTHUYECKHe
U aHTPONOTreHHbIE. J[eficTBUE 3KOJIOrnYecKuX (PaKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue (akTopbl: CBeT, TeMIepaTrypa, BiIaxHocTb. dDotomnepuonusm. Ilpucnocobienus
OpPraHMU3MOB K JIEHCTBHUIO abnoTHYecKuX (hakTopoB. bruonornueckrue puTMsl.

buotnueckue QaxkTopsl. Buabl OHOTHYECKMX B3aMMOJAEHCTBHM: KOHKYPEHIUS, XHUIIHUYECTBO,
cumbuos u ero Qopmel. IlapasuTusMm, koomepaiusi, MyTyalIn3M, KOMMEHCAIU3M (KBapTUPaHCTBO,
HaxJeOHUYeCTBO). AMEHCalu3M, HelTpanmu3M. 3HaueHWe OMOTMYECKMX  B3aMMOACUCTBUM I
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

OKOJIOTHYECKHE XApAaKTEPUCTUKH MOMyIsiiui. OCHOBHBIE IOKA3aTeId MOMYJSIMM: YUCIEHHOCTD,
IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, MHUTpanus. JlMHaMuKa 4YMCIEHHOCTU MONYJISUUU U e
perysanus.

JdemoHcTpaumnu:

[Toptpetsi: A. 'ymbonbar, K. @. Pynse, O. I'ekkens.

Tabmusr u  cxemsl: kapta «lIpupoanbie 30HBI 3emuu», «Cpeabl OOUTaHUS OPTraHU3MOBY,
«Doronepuoausm», «llonmymsauuny», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYISIUH HH(Y30pUu-
Typenbkuy, «[Iuiesblie nemnmy.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaboparopHass pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH pACTEHHM W3 pa3HBIX MECT
OOUTaHUS.

JIaGoparophas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.



[TpakTrueckas padota Ne 2. «ITofacu€T MIOTHOCTH MOMYJIAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1mecTBa M IKOJTOrHYECKHE CHCTEMBI.

CoobmectBOo opranu3mMoB — OuoreHo3. CTpyKTypsl OHWOIICHO3a: BHUIOBAs, MPOCTPAHCTBEHHAS,
Tpodudeckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkojoruueckue  cuctembl  (9kocuctembl). Ilonstue 00 oSkocuctemMe U OHOreoleHO3e.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TPOJYIEHTHI, KOHCYMEHTBHI, peayleHThl. Kpyrosopot
BEIIECTB U NMOTOK dHEPTUU B skocucteme. Tpodudeckue (MuuieBsie) ypoBHH 3KocucTeMbl. [TurieBsie nenu u
cetd. OCHOBHBIE TIOKA3aTEIH SKOCHCTEMBI: OroMacca, MPOIYKIHL. DKOJIOTHYECKHE MUPAMUIBL: TPOTYKIIHH,
YHCIEHHOCTH, OroMacchl. CBOMCTBA 3KOCUCTEM: YCTOMUHUBOCTh, CaMOperyJsiius, pa3sutue. Cykieccus.

[Ipuponanble 3K0CUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOTO WX IIUPOKOIUCTBEHHOTO
neca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBL.  ATpPOIKOCHCTEMBI.  YpOoskocuctembl.  buomormueckoe
X035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM B YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroilumBocTH 3KocucTeM. CoxpaHeHHEe  OHOJIOrHMYECKOTro
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Omocdepe. I'panunsi, coctaB U CTpykTypa Omocdepsl. Kusoe
BemiectBO M ero ¢yHkiuu. OcobOeHHocTH Ouocdepbl Kak TIo0anbHONW 53KocHucTeMBbl. J(MHaMudeckoe
paBHOBecHE U 00paTHas CBs3b B OHocdepe.

KpyroBopotbl BemecTB U OMOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB (yriepoja, a3oTa). 30HAIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBO B Ouocdepe 3emiau. AHTPOINOreHHbIE H3MeHeHHs B Ouocdepe. [mobanbHbIE
9KOJIOTMUYECKUE TPOOIJIEMBI.

CocymiectBoBaHue Tpupojbl U uenoBeuecTBa. CoxpaHeHue OuopasHooOpa3us Kak OCHOBa
ycroitunBoctd  Omocdeprl. OCHOBa pPALMOHATIBHOTO YIPABICHHUS TNPUPOJHBIMUA pECypcaMH H  HX
UCroJib30BaHue. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOIBI.

JdemMoHcTpanum:

IToptpetsr: A. [Ix. Tencinn, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u  cxembl: «llumessle nenu», «buoneno3: cocraB u cTpykTypa», «lIpuponnsie
cooOmiectBay, «llemn mutanusy», «Okojmormueckas nupamuaa», «buochepa m yemoBek», «IKocucTeMa
LIMPOKOJIMCTBEHHOTO Jleca», «JKocHucTeMa XBOMHOro Jjeca», «buoneHo3 BomoéMa», «ATpOLEHO3»,
«I[TpumepHbIe aHTPONOTreHHbIE BO3IEHCTBUS Ha MPUPOY», «BaxkHelne nCTOYHUKY 3arps3HEHUs] BO3yXa
U TPYHTOBBIX BOJ», «IlouBa — BakHelIas coctaBisromas Ouocheps», «PakTopbl AETpagaldu MOYBY,
«ITapHuKkoBBI 3pdexT», «DaKTOpbl pajnOAKTUBHOIO 3arpsi3sHeHHs Ouocdepnl», «OOImas CTPyKTypa
ouocgepsl», «PacmpocTpaHeHue Xu3HU B Ouocdepe», «O30HOBBI 3KpaH Ouocheps», «Kpyrosopor
yriepoza B 6nocdepe», «Kpyropopot a3ota B mpupoae».

O6opynoBanue: Mopaenb-anmuivkauus «Tunuunele  OHOLIEHO3bI», TrepOapuil  «PacTUTenbHbIE
cooOmiecTBa», Koyutekiuu «buoreHos», «Bpeautenn BaKHEMIIMX CENbCKOXO3SHCTBEHHBIX KYIbTYp»,
repOdapr M KOJUISKIIMU PACTEHUH W >KWBOTHBIX, NMPHHAJJICKANINE K PAa3HBIM SKOJOTUYECKUM TPyIIaM
onHoro Buna, Kpacnas kuura Poccuiickoit denepariu, n300paxkeHuss OXpaHSIEMbIX BHJIOB PACTCHUNA H
KUBOTHBIX.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITIPOI'PAMMBLI 110 BHOJIOTMU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Cornacno ®I'OC COO, ycranaBiaMBalOTCsA TpPeOOBaHUS K pe3yibTaTaM OCBOCHMS OOYYaIOUIMMHUCS
MPOrpaMM CpeHEro o0IIero 0Opa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHBI

B crpykType NMYHOCTHBIX PE3yJbTATOB OCBOCHUS mpenMera «buosiorus» BBIJCIECHBI CIEIYIOLIUe
COCTaBJISIFOIIME: OCO3HAHUE OOYYAIOMIMMHCS POCCUMCKON TpakIaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOpPa3BUTHIO, CAMOCTOSITEIILHOCTH M CaMOOIPEICICHUIO, HATMYNe MOTHBAIIMK K OOYYCHHIO OHMOJIOTHH,
I[[eJICHANIPABICHHOE Pa3BUTHE BHYTPCHHHUX YOEKICHWI JHYHOCTH HA OCHOBE KITFOUEBBIX I[EHHOCTEH H
UCTOPUYECKUX TPaAWLUN Pa3BUTHS OMOJIOTMYECKOTO 3HAHHWS, TOTOBHOCTh M CIHOCOOHOCTh OOYyYaroLIuXcs
PYKOBOJICTBOBAThCSI B CBOEH JIESATEIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, MPUCYIIUMH CHUCTEME



Ouo0rnueckoro o0Opa3zoBaHMsl, HaJIUUKWE HKOJIOTUYECKOTO MPAaBOCO3HAHUSA, CIIOCOOHOCTH CTAaBUTh LENH U
CTPOUTD KU3HEHHBIEC TIJIaHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS mpeamera «bHOJIOrus» AOCTUTalOTCS B €AMHCTBE y4eOHOH U
BOCIIUTATEIbHON NI€ATEIbHOCTH B COOTBETCTBUHU C TPATUIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKHUMH U TyXOBHO-HPABCTBEHHBIMH [IECHHOCTSIMH, IPUHATHIMU B OOIIECTBE MMPaBUIAMU U HOPMAMHU
MOBEJICHUS U CIIOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHWS, CAMOBOCIUTAHUS W CaMOPA3BUTHUS, Pa3BUTHS
BHYTPEHHEH IMO3UIMHU JUYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABOINOPSAKY, YEIOBEKY TpyJa U
CTapIieMy MOKOJICHHUIO, B3aMMHOTO YBa)XKCHHS, OCPEKHOTO OTHOMICHUS K KYyJIbTYPHOMY HACICIUI0 W
TpaguLUsM MHOIOHALIMOHAJIBLHOTO Hapoaa Poccuiickoit @enepannu, Ipupoe U OKpYKarollen cpese.

JIMdHOCTHBIE PEe3yabTaThl OCBOCHUS Y4eOHOTO MpenMeTa «bruonorusy AOKHBI OTpaXXaTh TOTOBHOCTH
U CIIOCOOHOCTh O0Yy4aromuxcs PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3ULIMEH JTMYHOCTH,
CUCTEMON IIEHHOCTHBIX OpPHUCHTAIlMi, TIO3UTUBHBIX BHYTPCHHHX YOEXKJICHHH, COOTBETCTBYIOIIMX
TPaJAULIMOHHBIM LEHHOCTSM POCCHUHUCKOro OOIIECTBa, pacCHIMPEHUE >KU3HEHHOIO OIbITa U  OIbITa
JEeSTEILHOCTH B IPOLIECCE pean3allii OCHOBHBIX HANpPaBJICHUN BOCIUTATEIbHON JEATEIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH IPAXKAAHCKON MO3HUIIMUA O0YYAIOIIETrocsl Kak aKTUBHOTO M OTBETCTBEHHOTO YJICHA
POCCHIICKOT0 00I1IEeCTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NIEATEILHOCTH MPHU CO3JaHUM y4EOHBIX MPOEKTOB, PEUICHUU
y4eOHBIX U [M03HABATENIbHBIX 3a/1a4, BHITOJIHEHUU OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH ONPENEISITh COOCTBEHHYIO MO3UIIMIO TT0 OTHOIICHHIO K SBJICHUSIM COBPEMECHHOM JKU3HH
U OOBICHATE €€;

YMEHHUE YYUTHIBaTh B CBOMX JEUCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aMMOICUCTBUS JIFOJIEH C
pa3HbIMH YOKICHHUSIMH, KYTbTYPHBIMU [IEHHOCTSMHU U COLUATBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOT'O BEHITIOJHEHUS YI€OHBIX, ITO3HABATEIHHBIX H
HCCIIEIOBATENLCKUX 33]1a4, YBAXKUTEIFHOTO OTHOIIIEHUSI K MHEHHIO OMIIOHEHTOB MPHU OOCYKICHUH CTIOPHBIX
BOITPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JI€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTh POCCHICKON TPaKJAaHCKOW HMIEHTUYHOCTH, MAaTPHUOTU3MA, YBAKEHHUS K CBOEMY
HapOJy, YYBCTBA OTBETCTBEHHOCTU mepen PoauHoM, ropaoctu 3a cBOM Kkpail, cBor PonnHy, CBOW SI3BIK U
KYJIbTYpY, IPOILIOE U HACTOSIIIEE MHOIOHAIIMOHANIbLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOTHOMY HACJIEIUIO U MaMITHUKAM MPUPOJIBI, JOCTHXKEHUSIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CIIOCOOHOCTh OIIEHMBAaTh BKJIAJI POCCHUHUCKHX YYEHBIX B CTAHOBJIICGHHE M pPa3BUTHE OWOJIOTUH,
MOHUMAaHUS 3HAueHUs OMOJOTHMH B TO3HAHWU 3aKOHOB TPUPOJIBI, B JKU3HU YeNOBEKa U COBPEMEHHOTO
o0I11eCcTBa;

uaeitHas yOoexKIE€HHOCTh, TOTOBHOCTh K CIYXXEHUIO W 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O W TPUHUMATH OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOILIEHHUE K CBOUM POJIUTENSM, CO3[JaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHUS
LIEHHOCTEN CEMENHOM )KU3HH B COOTBETCTBUHU C TPaIULMAMU Hapo1oB Poccuu;

4) 3cTeTUYECKOro BOCIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs ICTETUKY ObITA, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA,
CHOpTa, TPyJa, OOIIECTBEHHBIX OTHOIICHUI;

IMOHUMaHNE SMOLMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPQXEHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJIEHUE NPOSABISATH KayecTBa
TBOPUYECKOMN JIMYHOCTH;



5) ¢usuveckoro BocnUTaHMs, (POPMHMPOBAHUA KYJbTYPbl 3A0POBbS M 3MOLMOHAJIBLHOIO
Os1aromosty4ms:

MMOHMMAaHHUE W Pean3allis 3JI0pPOBOTO M 0€30MMacHOT0 00pa3a XKH3HHU (310pOBOE MUTAaHKE, COOTI0ICHNE
TUTUEHUYECKUX MPaBUI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHSATUH M OTAbIXA, peryisipHas (usnueckas
aKTUBHOCTb), O€pPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UUECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

MOHMMAaHWE LIEHHOCTU MpPaBWJI HMHIUBUIYaIbHOTO M KOJUIEKTHBHOTO O€30MacHOrO IOBEACHUS B
CUTYaLUsX, YTPOXKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HaHUE TMOCIEICTBUN U HENPUATHS BPEIHBIX MPUBbIUEK (YMOTpeOJIEHUs aJIKOrOoJisi, HAPKOTHUKOB,
KypEeHHUs);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYA0TI00HE;

FOTOBHOCTh K AaKTUBHOM [JE€ATEJIbHOCTH TEXHOJOTMYECKOM U COLUMAIbHOM HaAIpaBICHHOCTH,
CIOCOOHOCTh MHUITMHPOBATH, INITAHUPOBATH M CAMOCTOSATENIBHO BBITIOIHSTH TAKYIO ACATEIbHOCTD;

UHTEpEC K pa3au4HbIM cepaM npodhecCHOHATBLHOM NesSTEIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOp Oynymieit mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

TOTOBHOCTB U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA MIPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOTMYECKOT0 BOCIIMTAHMS:

9KOJIOTHYECKHU 1€1ecO00pa3HOe OTHOLICHHE K MPUPOJE KaK MCTOYHUKY >KU3HH Ha 3emiie, OCHOBE e¢
CYLIECTBOBaHMS;

MOBBILICHUE YPOBHS SKOJOTHYECKOW KYIbTYphI: TPHUOOPETEHUE OIMbITA IJIAHHUPOBAHUS MOCTYIKOB H
OLIEHKH UX BO3MO’KHBIX IOCJIEICTBUMN U1 OKPYXKAIOIIEH Cpeibl;

OCO3HaHUeE TN00aTbHOr0 XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHs;

CIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble NPH HM3yYCHHH OWOJOTMU 3HAHWUS W YMEHUS TpHU
pelieHny npo0seM, CBI3aHHBIX ¢ PAMOHATILHBIM MPUPOIOIIOIb30BaHUEM (COOIOCHIE TPAaBUI TOBEACHUS
B IPUPOJE, HAIPABJIECHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAX, OXPAaHY BHUAOB, IKOCHUCTEM,
o6uochepsl);

AKTUBHOE HENPUATHE JEWCTBUM, MPUHOCAIIMX BpEI OKPYKAKOWIEH NPUPOAHOM Cpele, yMEHUue
IIPOTHO3UPOBATh HEOJNArONPUATHBIE 3KOJOTMYECKHE TIOCIEACTBUS MNPEANPUHUMAEMBIX JCUCTBUH H
MPe0TBPALIATh UX;

HaJIMYUE PA3BUTOrO JKOJOTMYECKOIO MBIIIJIEHHS, dKOJIOTMYECKON KYJIBTYpBI, ONBITa JEATEIBHOCTH
HKOJIOTMUYECKOI HaIlpaBJIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHCSI UMHU B [T03HABATEIbHON, KOMMYHUKATUBHOM
U COLUMAJIBHOM IPaKTUKE, TOTOBHOCTH K YYAacCTHIO B TNIPAKTHUYECKOH JEATEIBHOCTH HKOJIOTHYECKOU
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U
OO0IIECTBEHHOH MPAaKTUKH, OCHOBAHHOTO HA AMAJIOre KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJIBTYphl KaK CpPEACTBA B3aUMOJEHCTBUS MEXKIY
JIIOJIbMU U TTO3HAHUS MUPA;

MOHMMaHHe creun(UKN OMOJIOrUN KaK HAyKH, OCO3HAHUS €€ poiu B (POPMUPOBAHUM PAL[IOHAIEHOTO
HAayYHOTO MBIIUIEHHUS, CO3JaHUU LEJIOCTHOTO MpEACTaBIeHUS 00 OKpYy)KalollleM MHUpE Kak O €IMHCTBE
OPUPOJBI, 4YeJIOBEeKa W OOIIecTBA, B TO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH W pEeUIeHHHu Npodiem
COXpPaHEHHUs IPUPOJTHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUI COBPEMEHHOW LMBMIIM3ALMU: OOECIEeYeHHs HOBOTO
YPOBHSI Pa3BUTHUSI MEIULMHBI, CO3/JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUN, CIOCOOHBIX PElIaTh PECYpCHBIE
npoOJeMbl Pa3BUTHS UYEIOBEUECTBA, IMOUCKA MyTeH BBIXOJA M3 TJI00AbHBIX KOJOIMYECKHX IMPOOJeM U
o0ecrniedeHus nepexoaa K ycTOMYMBOMY pa3BUTHIO, PallMOHAILHOMY MCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OMOJOTMYECKUX 3HAHUW B LIEJSAX MOBBILIEHUS OOLIeH KyIbTYypHl,
€CTECTBEHHO-HAyYHOU IPaMOTHOCTH, KaK COCTABHOHM 4acTH ()YHKIIMOHAJILHONH IPaMOTHOCTH OOYUYaroIIMuXCs,
dbopMupyeMoii pu N3ydeHUH OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IO3HaHUS, MUCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIOJb30BaTh IMOJydaeMble 3HAHMA JUIsl aHajdu3a M OOBSICHEHUS SBICHUH OKPY)KAIOLIero MHpa H



MPOUCXOAIINX B HEM U3MEHEHH, yMEHHE JIelaTh 000CHOBaHHbIE 3aKIIOYCHHS] HA OCHOBE HayYHBIX (DaKTOB
Y UMEIOIIMNXCA JAHHBIX C LEIbIO MOTYYeHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOATEIBHO HCIIOJIb30BAaTh OHOJIOTMYECKHE 3HAHMUS [UIsl pelieHHs] MmpoOjeM B
pEATbHBIX KU3HEHHBIX CHTYaITUsIX;

OCO3HAHHWE IEHHOCTH HAyYHOW [EeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH MPOCKTHYIO H
HCCIIE0BATENIbCKYIO S TENbHOCTh MHAUBUAYAIBHO U B TPYIIIIC;

TOTOBHOCTh U CIOCOOHOCTh K HEIMpPEpPhIBHOMY OOpa30BaHHMIO M CcaMO0Opa3oBaHUIO, K AKTHBHOMY
MOJIYYE€HHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HCHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pPe3ysIbTaThl OCBOCHHS Y4eOHOro mpeamera «bHOJOTHs» BKIIIOYAIOT: 3HAYMMbBIC
s GOPMUPOBAHHS ~ MHUPOBO33PEHHUS  OOYYAIOIIMXCS  MEKIUCHHUIUTMHAPHBIE  (MEXIPEIMETHBIC)
oOllleHay4YHbIE TIOHATHS, OTPaKAIOIIUE IICJIOCTHOCTh HAYYHOW KapTHHBI MUpa M CIEeUU(PUKY METOII0B
MO3HAHUS, UCIOJb3YEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUs, SBICHUE, MPOIECC, CHUCTEMA,
Hay4HbId (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICIOBaHKE, HaOIIOJCHUE,
U3MEpEHUe, OKCICPUMEHT W JPYTUX), VYHHUBEpcaJbHbIC ydeOHBbIC JeiicTBHS (IIO3HABATCIILHEIC,
KOMMYHHKaTHBHBIC, PETYIATUBHbIE), obecrneunBaromme GopmupoBanne (yHKIIMOHATLHOW IPAMOTHOCTU U
COLIMAJILHOW KOMITETEHIIMM OOYyYaroNIMXCs, CIHOCOOHOCTh OOYYaOIMXCsl HCIOJIb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUA W  YHUBEpCalbHbIE YyueOHble JICHCTBUS B
ITIO3HABATEJIBHON U COLIMAIBHON ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOEHUS MPOTPAMMBI CPEIHEro oOIero o0pa30BaHUS JOJKHBI
OTpaXkaTh:

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBblIe JJOrHYeCKHUeE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYTUPOBAThH U aKTyaIH3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIOJIb30BaTh TIPH OCBOCHHM 3HAHWK MNPUEMBI JIOTUYECKOTO MBIIUICHUS (aHamu3a, CUHTE3a,
CpaBHEHHUS, Kiaccu(HKaAIUU, 000OIIEHHUs), PACKPHIBATh CMBICI OHOJOTHYECKHX TOHATUN (BBIACNATH MX
XapaKTepHbIC TPU3HAKH, YCTAHABIUBATH CBS3U C IPYTHMH ITOHSATHSIMH ),

OTIpEeENATh LEIH NAEATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHM MX IOCTHKECHHS, COOTHOCHTH
PE3YIIbTATHI JEATSIIEHOCTH C TTOCTABIICHHBIMHE [IETISIMHU;

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SBJICHHM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKHE pPACCYXKICHUs (MHIYKTUBHBIC, JEAYKTHBHBIC, I10 AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B paCCMATPUBAEMBIX SBICHUSX, (OPMYITHPOBATH BBIBOJIBI U 3AKITIOUEHUS;

MPUMEHSITh CXEMHO-MOJICITBHBIC CPEICTBA JIJISl IPEICTABICHUS CYIIECTBEHHBIX CBS3CH M OTHOIIICHHIA B
M3Yy4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUN Pa3HOTO PO, BBIIBIECHHBIX B Pa3UYHBIX
WH()OPMAIMOHHBIX HCTOUYHUKAX;

paszpabaThiBaTh MJIaH pELIEHUS MPOONEeMbl C YYETOM aHaIM3a HUMEIONIMXCS MaTepHalbHBIX U
HEMaTepUaIbHBIX PECYypPCOB;

BHOCUTH KOPPEKTHBBI B JESATEIBHOCTH, OICHHBATh COOTBETCTBUE DPE3YyJIbTAaTOB LEISM, OICHUBATH
PUCKH TIOCIIEACTBHIA e TSIIEHOCTH,

KOOPJIUHHUPOBATh U BBHIMONHITH PabOTY B YCIOBUSX PEAbHOTO, BUPTYATLHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BIIQ/IETh HaBBIKAMH Y4EOHO-HCCIEN0BATEIHCKOW M IPOEKTHOM JEATEeIHbHOCTH, HABBIKAMH Pa3pelieHus
po0JIeM, CITIOCOOHOCTBIO H TOTOBHOCTBHIO K CAMOCTOSTEILHOMY MOWCKY METOJIOB PEIICHUS MPaKTUISCKUX
3a/1a4, MPUMEHEHHUIO PA3TMYHBIX METOJIOB TIO3HAHUS,

WCIIOJIb30BaTh PA3JIMYHBIC BUIBI JACSITCILHOCTH IO IMOJTYICHHIO HOBOTO 3HAHWS, €T0 HHTEPIPETAINH,
MpeoOpa3oBaHUI0 W TPUMEHEHUI0 B YYEOHBIX CHUTYyallUsX, B TOM YHCIE TPH CO3JaHUU Y4EOHBIX H
COIMAILHBIX MPOCKTOB;

(hopMUPOBATh HAYYHBIN TUI MBIIUICHHS, BIAJICTh HAYYHOH TEPMHHOIOTHEH, KITFOUEBBIMU MOHITHSIMH
A METOJaMH;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/la4yM B 0Opa30BaTEIbHON NEATEILHOCTH M >KU3HEHHBIX
CUTYaIUsX;



BBISIBJIAT NPUYMHHO-CIICICTBEHHBIC CBA3M W aKTyaJU3UpOBaTh 3ajady, BBIABUIaTb TIHIIOTE3Yy €€
pelIeHus, HaxXOIUTh apryMEHTHl JUIs JO0Ka3aTelbCTBA CBOMX YTBEP)KICHWUM, 3a/laBaTh MapaMeTpbl U
KPUTEPHUH PELICHMUS;

aHAJTM3UPOBATh MOJYYCHHbIE B XOJ€ PEIHICHUS 3aJa4d Pe3yJbTaThl, KPUTHYECKU OILEHHBATH HUX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

OCYLIECTBJIATh II€JICHANpPABJIECHHBIH IIOUCK IEpeHoca CpeACTB M CIIOCOOOB  JCHCTBUS B
poecCHOHABHYIO CPey;

YMETh IEPEHOCUTh 3HAHUS B MIO3HABATENBHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUI'aTh HOBBIE UJEH, INpe/ylaraTb OPUIHMHAJIbHBIC IOJXOJAbl M PELICHUs, CTaBUTh MPOOJIEMbl U
3aJ]auu, JOMYCKAIOIIUE aIbTePHATUBHBIEC PELICHUS.

3) padora ¢ ungopmanmeii:

OpPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(POpMaruu (TeKcTe y4eOHOro MmocoOHs, Hay4dHO-
HOMNYJISIPHOI JuTeparype, OMOJIOTHYECKUX CIOBapsX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3aX IaHHBIX, B
WuTepHere), aHamM3upoBaTh HH(POPMALMUIO pA3TUYHBIX BUAOB U (QOPM TPEACTABICHUS, KPUTHUECKH
OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTUBOPEUUBOCTb;

(bopMyIHpOBATEH 3aNPOCHl M MPUMEHSATH Pa3IMYHBIE METO/ABI IIPU MOMCKE B 0TOOpE OMOJIOTHYECKON
uHpopMalnn, HEOOXOUMOM [T BBINOJIHEHUS YUeOHbIX 3aa4;

npuoOpeTaTh  OMBIT  HCIOJB30BaHUA  HMH()OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEpPILLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOIb30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENTHO BBIOMPATh ONTHUMAJIbHYIO (OPMY NpPEACTaBICHUS OHMOIIOTHYECKON HH(MOpMAIH
(cxembl, rpaduKH, TUarpamMmbl, TAOIHIIbI, PUCYHKH U IPYToe);

HCII0JIb30BaTh HAy4YHBIH SI3bIK B KaueCTBE CPEJCTBA IpU padboTe ¢ OMONOruueckoil MHpopManuei:
IPUMEHSATh XUMHUYECKUE, (PU3MUECKHe U MaTeMaTHYeCKUEe 3HAKU U CHUMBOJbI, (OpMYIbl, aOOpeBuatypy,
HOMEHKJIATYPY, UCTIOIB30BaTh M MMPE0OPa30BBIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEACTBA HATIISTHOCTH;

BJaJIeTh HaBbIKAMU pAaCIO3HABAaHUS M 3alIUThl HMHpOpMaluu, HWHPOPMALMOHHOM Oe30macHOCTH
JMYHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) oO1enmue:

OCYILIECTBIATh KOMMYHMKALlUM BO BceX cdepax >KU3HU, aKTUBHO Y4YacTBOBaTh B JUANOre WIH
IMCKYCCHH TI0 CYIIECTBY OOCYKJaeMod TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYKICHHS
OTHOCHUTEJIBHO BBINOJIHEHUS TpeAsaraeMoi 3a/adyd, YYUThIBaTh MHTEPECHl M COTJIACOBAHHOCTbH IMO3UIUM
IPYTUX YYaCTHUKOB JIMAJIOTA WK IUCKYCCHN),

pacrio3HaBaTh HeBepOalbHbIE CpEACTBA OOLIEHMs, MOHUMAaTh 3HAYEHHE COLMAJIBHBIX 3HAKOB,
MPEINOCHIIIOK BOBHUKHOBEHUST KOH(DIMKTHBIX CUTYAIMi, YMETh CMATYATh KOH(MIMKTHI U BECTH MEPETOBOPHL;

BJAJIeTh PA3IMYHBIMU CIOCO0aMM OOILIEHHS M B3aUMOJEHCTBMS, MOHMMAThb HAMEPEHUs APYTUX
JIO/ICH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHWE K COOECETHHKY W B KOPPEKTHOH (opme (opMynHpoBaTh
CBOU BO3pPaXKECHUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasI 1esITeJIbHOCTh:

MMOHUMAaTh W WCITIOJNB30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYAILHOW PaOOTHI MPHU PEUICHUN
Ouosiornyeckoil  mpoOiieMbl, OOOCHOBBIBaTH  HEOOXOJUMOCTb  INPHUMEHEHHs  TPYNIOBBIX  (GOpM
B3aMMOJICHCTBUS MPU pEeLICHUH yueOHOM 3a/1auH;

BBIOMPATh TEMATUKY U METOAbI COBMECTHBIX JIEHCTBHI ¢ y4ETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)X/IOTO YJIeHa KOJUIEKTHBA;

NPUHUMATD IETH COBMECTHON NEeSATETbHOCTH, OPraHU30BBIBaTh U KOOPAMHUPOBATH JACUCTBUS IO €€
JTOCTIDKEHHUIO: COCTaBJISITh TUIAH JIEHCTBUHN, PacIpeieNiATh POIU ¢ YIETOM MHEHHH YYaCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON pPabOThI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa M KAXKIOTO yJYacTHHKAa KOMaHABI B OONIMHA pe3yibTaT II0
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJylarath HOBBIC MPOEKTHI, OIICHUBATh UACU C MO3UIIUH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKON
3HaYMMOCTH;



OCYHIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIAThH
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

OBj1aieHHe YHHBEPCAJIbHBIMYU PeryJsiTHBHBIMHU ACHCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIsl BBIBICHHS MPOOJIEM M WX PEIIeHUs B JKU3HEHHBIX H
Y4eOHBIX CUTYalHsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKHX 3HAHUI 1IEIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOUX JICHCTBUSIX
Y IIOCTYIIKaX I10 OTHOILIEHUIO K )KMBOU IPUPOJIE, CBOEMY 30POBBIO U 30POBBIO OKPYKAIOLIUX;

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENIbHYIO NI€ATEIbHOCTh, BBISBISATH MPOOJIEMbI, CTaBUTh U
(dbopMynpoBaTh COOCTBEHHEIE 3a/1a4M B 00pa30BaTEIbHON ACSITEILHOCTH U )KU3HEHHBIX CUTYAIIUSX;

CaMOCTOSITENIbHO COCTAaBJATh IUIAH pelIeHUus NpoOiieMbl € Y4YETOM UMEIOUIMXCA PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTCHUH;

J1aBaTh OLEHKY HOBBIM CUTYalLlUsIM;

paciupsaTh paMKH Y9eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUL;

JIeJIaTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEUICHHE;

OIICHUBATH MIPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO IIUPOKON 3PYIUIMU B Pa3HbIX 001acTAX 3HAHUIA,
MTOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CUTYAaIlMsIM, BHOCUTh KOPPEKTUBHI B JACSATEIBHOCTh, OIIEHUBATh COOTBETCTBUE
pe3yiabTaTOB LIEIISIM;

BIIQJICTh HABBIKAMU TIO3HABATEIHLHOW pEQIICKCMM KaK OCO3HAaHUS COBEPIIAEMBIX JCHCTBUN H
MBICITUTENIBHBIX MPOIECCOB, UX PE3YIbTATOB U OCHOBAHHM, UCIIOIH30BaTh MPUEMBI peIIeKCUU Al OLIEHKH
CUTYaIlNH, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JIEITCIbHOCTH;

3) npuHsATHE CeOsi U APYTruX:

MPUHUMATH ce0s1, TOHNMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apT'yMEHTBI IPYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIUH IPYTOr0 YeIOBEKa.

MHNPEIMETHBIE PE3YJIBTATHBI

[IpenmetHbie pe3ynbTaThl ocBoeHus mporpaMMbl COO mno 6uosoruu Ha 6a30BOM ypOBHE BKJIIOYAIOT
cnenuduueckue st yaeOHoro npeamera «buonaorus» HaydHble 3HaHHS, YMEHHUS M CIIOCOOBI JEHCTBHI 1O
OCBOEHUIO, MHTEPIpPETAllMd U IpPeoOpa3OBaHUIO 3HAHUM, BUJbI JESITEIBHOCTH IO MOJYyYEHUI0 HOBOI'O
3HAHUSA W TPUMEHEHHWIO 3HAHUI B Pa3IMUHBIX YYEOHBIX CUTYyallUAX, a TaKkKe B pealbHBIX >KU3HEHHBIX
CUTyaIlMsIX, CBA3aHHBIX ¢ Ouosorueid. B mporpamme npeameTHbIe Pe3ysbTaThl MPEACTABICHBI MO TOJaM
o0OyueHusl.

[IpenMeTrHbie pe3ynbTaThl OCBOeHUS yueOHOro mnpeamera «buonorus» € 10 kaacce TOMKHBI
OTpaxaTh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OMOJIOTUU B CHCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUH COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTUHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O
BKJIQJIC POCCHMCKUX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (HYHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUS] >KU3HEHHBIX 3a/1a4;

YMEHHE PacCKphIBATh COECp)KaHUE OMOJIOTHYECKUX TEPMHUHOB U TOHSTHUH: KU3HB, KIETKA, OPTaHU3M,
MeTabonmu3M (OOMEH BeIIeCTB W TPEBpalleHHe OJHEPrhH), TOMEOoCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3aImus >KUBBIX CHCTEM, CaMOBOCIPOM3BEICHUE (PEMPOAYKITHs), HACIEICTBEHHOCTh, N3MEHYHBOCTb,
POCT U pa3BUTHE;

yMEHHE H3jaratb OMOJOTHYECKHE TEOpUHU (KJIETOYHAsl, XpPOMOCOMHAs, MyTallMOHHAS, IECHTpabHAs
JorMa MoJeKynsipHod Owonoruu), 3akonbl (I. Mennens, T. Moprana, H. 1. BaBunosa) u ydenus (0
[EHTpaxX MHOT000pa3usi U MPOUCXOXKIEHUS KyIbTypHbIX pacTenuil H. V. BaBunosa), onpenensite rpaHULbI
UX IPUMEHUMOCTH K KHBBIM CUCTEMAaM;



YMEHHE BJIaJIeTh METOJaMH HAy4YHOIO IO3HAaHUS B OHOJIOTHMHU: HAOJIOJIEHHWE U ONHCAaHUE KUBBIX
CHCTEM, IIPOIIECCOB U SIBICHHUM, OpraHu3anys ¥ MpoBeIeHUE OMOIOIHYECKOr0 SKCIIEPUMEHTA, BBIIABIKECHHE
TUIOTE3bl, BBIBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMBIMH BEIUYMHAMHU, OOBSCHEHHE IOJYYEHHBIX
pe3yabTaTOB, HCIIOJB30BAHHBIX HAYYHBIX IOHSATHHA, TEOPHHA W 3aKOHOB, YMEHHE JeNlaTh BBIBOJABI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE MPU3HAKH BHUPYCOB, KIETOK TNPOKAPUOT M  DYKApHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IIPOIIECCOB: OOMEHa BEIIECTB U
IPEBpAILEHHs YHEPTUU B KIIETKe, (POTOCUHTE3a, TUIACTHYECKOTO M YHEPreTHIeCKOro oOMeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOJJOTBOPEHHUSI, PA3MHOKEHHU S, MHAWBUIYaJTbHOTO PA3BUTHSI OpraHu3Ma (OHTOreHe3);

yMEHHUE NMPUMEHATH MOJIy4YEeHHBIC 3HAHUS JUIS OOBSCHEHUs OMOJIOTMYECKHUX TPOLIECCOB U SIBICHUM,
JUIS TIPUHSTHS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOW >XM3HU C IIeNIbl0 oOecreueHus: 0e30MacHOCTH
CBOETO 3/I0pPOBbS M 370POBbS OKPYXKAIOIIMX JIOAEH, COONIOAEHUS HOPM TI'PAMOTHOTO IOBEIEHHS B
OKpY>Karollel MpUPOJHOI cpezie, MOHMMaHHe HeOOXOIMMOCTH HCIOJIb30BaHUS JOCTUKEHUM COBPEMEHHOMN
O10JIOTMU ¥ OMOTEXHOJIOTHIA Il PAMOHAIBHOTO MTPUPOIOTIOIE30BAHHS;

YMEHHE peliaTh 3JIEMEHTapHble T'€HETUYECKHE 3a/ladyl Ha MOHO- W JTUTHOpPHAHOE CKpEIIMBaHHE,
CIICTIJICHHOE HACIeI0BaHWE, COCTABJATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHUS ISl TPEICKa3aHUs
HACJIETOBaHU MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJHSITH JIA0OPATOPHBIE W TPAKTHYECKHe paboThl, coOMOIaTh MpaBuia Hpu padoTe C
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh W WHTEPIPETHPOBATH MH(POPMAIIUIO OMOIOTHYECKOTO COJEpIKAHMS,
BKJIIOUAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS M3 PA3NUYHBIX HCTOYHHUKOB (CpeICTBa MaccOBOM HMHQOpMaIuw,
HAYYHO-TIONYJISIPHBIE MaTepUallbl), ATHYECKHE AacCleKThl COBPEMEHHBIX HCCIIEJOBaHUN B OHOJIOTHH,
MeAUINHE, OMOTEXHOIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as OMOJIOTUYECKYIO
UH(OPMAILIHIO U3 HECKOJIBKUX UCTOUHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATHIHBIN anmapar OHOJIOTHH.

[IpenmerHbie pe3yibTaThl OCBOEHUS ydeOHoro mpenmera «buonorus» 6 11 knacce NOIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W POJH OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (QOPMUPOBAaHUM COBPEMEHHOI €CTECTBEHHO-HayYHOU KapTUHBI MUPA U HAYYHOT'O MHUPOBO33PEHUS, O
BKJIQJIE POCCHMCKUX U 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHATIHHOMN
IPaMOTHOCTH YeJIOBeKa ISl pelleHH sl )KU3HEHHBIX 33]1a4;

YMEHHE PacKpBIBaTh COAEpKaHUEe OMOIOTHYECKUX TEPMUHOB M MTOHATHI: BUJI, TIOMYJISIIHS, TEHOPOHI,
HBOJIIOIMS, JBHXKYIIHE CUIIBI ((PAKTOPBI) SBOJIIOLUH, MPUCTIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30oBaHuUE,
OKOJIOTHYECKHE (PaKTOPBI, HSKOCHCTEMa, MPOAYIEHTHI, KOHCYMEHTBHI, PEIyLIEHTH, IIeNd IUTAHU,
9KOJIOTHYECKasi MUpamMuia, OMoreoreHos3, onocdepa;

YMEHHE H3Jlarath OWOJIOTHUYECKHe Teopuu (dBOdronMoHHas Teopus Y. JlapBuHa, CHHTETHYECKas
TEOpHsl 3BOJIOIMHU), 3aKOHBI U 3aKOHOMEpHOCTH (3apoabimeBoro cxonactBa K. M. Bbapa, uepenoBanus
IJIaBHBIX HampaBieHuil u myrei sBomonun A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnaackoro),
OTIPEETISATH TPAHUIIBI UX TPUMEHHUMOCTH K KHBBIM CUCTEMAaM,;

YMEHHE BIIAJETh METOJaMH HAayYHOTO TO3HAHWS B OWMOJIOTMH: HAONIONEHWE W ONHCAHHWE KUBBIX
CHCTEM, IIPOIIECCOB U SIBICHHUM, OpraHu3anus 1 NpoBeieHHue OMOIOTMYECKOro SKCIIEPUMEHTA, BBIIABIKEHHE
THIIOTE3bI, BBISIBICHHE 3aBHCHMOCTH MEXAY HCCICTyeMbIMA BEIWYMHAMHU, OOBSCHEHHE TOJTYYCHHBIX
pE3yNbTaTOB, WUCIOJIL30BAHHBIX HAYYHBIX MOHSATHH, TEOpPH M 3aKOHOB, yYMEHHE JIelaTh BBIBOJBI Ha
OCHOBAHWU TIOJTYYE€HHBIX PE3YyJIbTATOB;

YMEHHUE BBLICTATH CYIIECTBEHHbIE TPU3HAKUM CTPOEHHUS OHOJOTMYECKHMX OOBEKTOB: BHJIOB,
MOIYJISIIAH, TIPOTYIIEHTOB, KOHCYMEHTOB, DPEIyIEHTOB, OHOTEOIEHO30B W HSKOCHCTEM, OCOOECHHOCTH
MIPOIIECCOB: HaClleICTBEHHOU U3MEHYNBOCTH, €CTECTBEHHOTO orbopa, BUI000pa30BaHus,
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JACUCTBHUS SKOJIOTHIECKHX (PAaKTOPOB HA OPTaHU3MEI, TIEPEHOCA BEIIECTB
U TIOTOKAa DSHEPrMM B SKOCHCTEMaX, AHTPOINOTCHHBIX H3MEHEHHH B SKOCHCTEMaxX CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Onochepe;

YMEHHUE NMPUMEHATH MOJIy4YEeHHBbIC 3HAHHS JUIA OOBSCHEHHs OMOJIOTMYECKHUX IPOLIECCOB U SIBICHUH,
IUIl TIPUHSATHS MPAKTUYECKUX PEIICHUIl B MOBCEJHEBHOM >XKM3HM C LENbI0 obOecreueHHs] 0e301MacHOCTH
CBOETO 3/I0POBbS U 370POBbSl OKPYKAIOLIUX JIHOJEH, COOJIOJEHHs] HOPM TIPaMOTHOIO TIOBEIEHUS B



OKpY KaloIel MPUPOIHON cpene, MOHMMaHUEe HEOOXOIUMOCTH MCIOJIb30BaHUS JOCTH)KCHH COBPEMEHHOU
OMOJIOTHH JUTSI PALIMOHATIBHOTO TPUPOIOTIOIb30BaHUS;

yYMEHHE pellaTh dJeMEHTapHble OMOJIOTMYECKHE 3a/1ayd, COCTaBISTh CXEMbl MEPEHOCa BEIIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHHE BBINOJHATH JIAOOpaTOpHbIE U IpPaKTHYECKHe paboThl, coOMIOAaTh MpaBWia Mpu pabote C
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

yYMEHHE KPUTHUYECKH OLICHUBATh U WHTEPIPETHPOBATh MH(OPMALNIO OMOJIOTHYECKOrO COIEepKaHUs,
BKJTIOYAIOIYIO TICEBJOHAYYHbIC 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CPEICTBa MaccOBOW HH(OpMALUH,
HAy4YHO-TIOMYJISIPHBIE MaTepUalbl), pacCMaTpUBaTh IN100aIbHbIE HIKOJIOTHYECKUE TPOOIEMbl COBPEMEHHOCTH,
(bopMHpOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO MO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIC NMUCHMEHHBbIE U YCTHBIE COOOILEHHUs, 00001as OHOIOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HMCIOIH30BATh MOHATHIHBIN anmapar OHOJI0Truu.



TEMATHYECKOE INTAHUPOBAHHE

10 KUIACC
Ne KosmmyecTBo yacos 3
n/ HaumeHoBaHue pa3/iesioB U TeM IPOrpaMMBbl Kontpoabubie IIpakTnyeckue JeKTPOHHbIE (L (ppOBbie)
Bcero o0pa3oBaTe/ibHbIE PeCypChl
I padoThI padoThI
bu6nmoreka [IOK
1 broorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBbIe CHCTEMBI M X OpraHu3anus 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 AKUSHEACATEIBHOCTE KICTK 0 https://m.edsoo.ru/7f41c292
) PasMHOXEeHME 1 MHAMBUAYAIbHOE PA3BUTHE OPTaHU3MOB ) 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M M3MEHYMBOCTH OPraHU3MOB 8 1.5 EH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 https://m.edsoo.ru/7f41c292
8 PeszepBHOe Bpemst 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KITIACC
Ne KosnuecTBo yacoB 3
n/ HaumenoBanue pa3jae/ioB 1 TEM IPOrpamMmmabl KOHTpOJII)HbIe HpaKT“quKne JEKTPOHHDIC (HH(DPOBbIe)
Bcero o0pa3oBaTesbHbIC PeCypChl
I padoThI padoThI
but6mmorexa [IOK
. JBOIOIHOHAA GHONOTHT o L https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
2 Bo3HHUKHOBEHHE W pa3BUTHE KU3HU Ha 3eMIIe 9 0.5 httos://m.edsoo.ru/7f41cc74
3 OpranusMsl 1 OKpyXkarouias cpeaa 3) 1 bubmorexa HOK

https://m.edsoo.ru/7f41cc74
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4 Coo011ecTBa ¥ 3KOJIOTHYECKHUE CHCTEMBI 9 bubmorexa LIOK
m https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubnmorexa LIOK
p P https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
MNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
N KosmuecTBo yacos Jara DaeKTPOHHBbIE HH(PPOBBIE
n/-n Tema ypoka Beero Kontpoabubie IIpakTuueckue W3yuenus o0pasoBaTe/bHbIE
padoThbI padoTbI pecypchl
bubmuorexa [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bl TO3HAHUS KUBOW TPUPOIBI.

2 [TpakTryeckas padora Ne 1 «Mcnons3oBaHue 1 05 bubnuoreka [IOK
Pa3IMYHBIX METOOB TPU U3yICHUN ' https://m.edso0.ru/863e6122
OMOJIOTUYECKHX 0O0BEKTOBY

3 buonoruueckue cucTemsl, MPOIECCH U UX 1 bubnmnoreka [JOK
U3yUYCHUE https://m.edso0.ru/863e6564

4 XuMUYeCKui cocTaB KJIeTKH. Boma u 1 bu6mmoreka [IOK
MHUHEPAIbHBIE COJIU https://m.edsoo.ru/863e674e

bubmuorexa [JOK

5 benku. CoctaB u cTpoeHne OEIKOB 1 hitps://m.eds00.ru/863e6b72
depMeHTBI — OMOJIOTHYECKHE KaTaTu3aToOPhI.

6 JIaGoparopnas pabota Ne 1 «3yuenue 1 05 bubmuoreka [IOK
KaTaJTITUIECKOW aKTUBHOCTH (hepMEHTOB (Ha ' https://m.eds00.ru/863e6b72
MpUMepe aMIIIa3bl WK KaTajaa3bl)»

bu6mmorexa [IOK
! Yruesoppl. JIma s . https://m.eds00.ru/863e6870
8 Hyxneunosbie kucnotel. ATD 1 bubmorexa HOK

https://m.edso0.ru/863e6d5c
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9 Hcropus u meToabl U3y4eHUs KIETKH. bubnmoreka [JOK
Kierounas Teopust https://m.eds00.ru/863e6e88

10 Krerka Kak 1ejaocTHast )KHuBasi CUCTEMa
CrpoeHue 3yKapuOTHYECKON KIIETKH.

JlaGopaTtopHas padora Ne 2 «M3yuenue bubmuorexa [JOK

11 CTPOCHHS KJIIETOK PACTCHUI, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U GaKTEPHUil MO MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUEC)

bubmuorexa [JOK

12 Obuer BemecTs wn META0OIH3M https://m.edso0.ru/863e766¢

bubmuorexa [JOK

13 PorocuHTes. XemocHHTES https://m.eds00.ru/863e7c98

. bu6mmoreka [IOK

14 DHepreTueckuii oomen https://m.edsoo.ru/863e7aae
JXKu3HEHHBIH UK KIIETKH. [leneHre KIeTKH.

15 Murto3. JIabopatopnast pabota Ne 3 05 bubmmoreka [IOK
«HabmroeHrue MUTO3a B KJIETKAX KOHUMKA ' https://m.edso0.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOITperapaTax

16 buocunres 6enka. Peakuus MaTpuuHOro bubnuoreka [IOK
CHHTE3a https://m.edso0.ru/863e796e

bu6mmoreka [IOK

17 Tpancmua — Guocumtes Oenka https://m.eds00.ru/863e796e

18 Hexnerounsle GopMbl )KU3HU — BUPYCHI bubmmorexa [TOK

https://m.edso0.ru/863e7540
bu6mmoreka [IOK

19 ®opMbI pa3MHOKEHHUSI OPTaHU3MOB https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e
. bubnuorexa [JOK

20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE TOJOBBIX KIETOK.

21 OmnonorBopenue. Jlaboparopuast padora Ne 4 05 bubnuorexa [JOK
«M3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha ' https://m.edso0.ru/863e81b6
TOTOBBIX MUKPOIIpEIapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa [IOK

https://m.edso0.ru/863e8436
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23 I'eneTnka — Hayka 0 HaCJIEACTBEHHOCTH U 1 bubnuoreka [IOK
HU3MEHYHUBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAaHUS IPU3HAKOB. 1 bubmuorexa [JOK
MOHOTHOPHUIHOE CKPEIIMBAHUE https://m.edso0.ru/863e8878

o5 JluruOpuHoe CKpeIuBaHue. 3aKoH 1 bubmuorexa [JOK
HE3aBHCUMOTI'0 HACJICIOBAHUS PH3HAKOB https://m.edso0.ru/863e89a4
CuenieHHOE HaclIeI0BaHHE MTPU3HAKOB.

o
o | paScpoas pabor s ispuome 1 BuGorra 1O
https://m.edso0.ru/863e8c60
TUTUOPUIHOTO CKPEIUBAHUS Y APO30PUIIBI HA
TOTOBBIX MUKPOIIPEIapaTax»

27 I'enetuka nomna. HacnegoBanue npu3Hakos, 1 bubnnorexa [HOK
CLIETJIEHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
N3menuuBocth. HenacnencrenHas

o
28 Hoyuenue momapisaisonmol nomenmsocrs ) 05 ubmorera LIOK
’ ' https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BApUALIMOHHOTO Psifia U
BAPUALIMOHHON KPUBON»
HacnenctenHas ”3MEHYHBOCTb.

29 JlaboparopHast pabota Ne 7. «AHamu3 MyTanui 1 0.5 Eggi?ﬁ;iigﬁﬁls 63e8efe

y Ipo30(UIIbl HA TOTOBBIX MUKPOTIPENIapaTax»
bubnuorexa [JOK

30 T'enerika uenoseka . https://m.edsgj.ru/863e8d78
PezepBHblil ypok. O60011eHNE 110 TEME

31 «HacnencTBeHHOCTh U N3MEHYUBOCTH 1
OpPTaHU3MOB»

32 Cenekius Kak HayKa v MpOLEecc 1 Eubmorexa LIOK

https://m.edso0.ru/863e9214

33 MeTo/1bl U JOCTUKEHUSI CEIEKIIMU PACTEHUN U 1 bu6mmorekxa [IOK
KHUBOTHBIX https://m.edso0.ru/863e9214

34 buorexHonorus Kak oTpacib NPOU3BOJICTBA 1 bubmorexa HOK

https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME
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11 KUIIACC

KoanuecTBo 4yacoB

JIeKTPOHHBbIE U(PPOBHIE

Ne n/mm Tema YpoKka KOHTpOJIbeIe HpaKTuqecxne I[aTa OﬁpaSOBaTe.}Ibele
Bcero U3y4YeHUs
padoThI padoThI pecypchl
1 DBOJIIOLHS U METO/IbI €€ U3yUEHUS 1 bubmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3Butus npeacTaBicHuit oo 1 bubmuorexa [JOK
3BOJIIOLUH https://m.eds00.ru/863e9570
bubnnorexa [HOK
3 Mukpoosomows . https://m.edsgj.ru/863e901e
[onmynsanus Kak 31eMeHTapHas eIMHUIA
4 BUa U 3BorOIMHK. JlabopaTopHas pabora 1 05 bubnnorexa [HOK
Ne 1 «CpaBHeHHE BHJIOB 110 ' https://m.eds00.ru/863e99c6
MOP(}OIOrHueCcKOMY KPUTEPHIO»
5 JIBuokymye cuibl (37eMeHTapHble (PakTophl) 1 bubnnorexa [HJOK
HBOJIIOLIUH https://m.edso0.ru/863e9da4
6 EcrecTBenHsbIit 0TOOp U €10 (opMBI 1 ﬁgg;?ﬁ;zazi?ﬁs 6309ed0
Pe3ynbTaThl 3BONIOLNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 BugooOpa3oBanue. JlabopatopHas pabora 1 05 bubnuoreka [IOK
Ne 2 «Onucanue npucmocoOICHHOCTH ' https://m.edso0.ru/863e9fde
OpraHusMa 1 €€ OTHOCUTEIHHOI0
XapakTepay
8 Hanpasnenust u myTu MaKpo3BOJIIOIMU 1 bubmorexa HOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoIONINN 1
10 HcTopus xu3HU Ha 3eMile U METOABI €€ 1
W3yYCHUS
11 ['MnoTres3sl MPOUCXOKAECHUS KU3HH Ha 1 bubnnorexa [JOK
3emie https://m.edsoo0.ru/863ea5a6
12 Pa3BuTHe u3HM Ha 3emMIie 10 3paM U 1 bubnnorexka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
13 OcCHOBHBIE 3Tarbl YBOJIIOIUU 1 0.5 bubnmoreka [JOK
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PaCTUTENBHOTO U )KUBOTHOT'O MUpA.
[IpakTrueckas padota Ne 1 «3ydenne
HCKOIIAeMbIX OCTATKOB PACTEHUM U
KUBOTHBIX B KOJUICKIIHSIX)

https://m.edso0.ru/863ea8bc

14 CoBpemeHHas cucTeMa OpraHu4ecKoro bubmunorexa [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIONHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa LIOK
https://m.edso0.ru/863eac2c
16 JBrxy1e cuibl ((aKTophl) bubmumoreka [IOK
aHTPOITOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHbBIE CTaIUU IBOJIOLUHU YEJIOBEKa
18 YenoBedeckue pachl U NPUPOHBIC bubnnoreka [JOK
aJJalTalluy 9eJI0BEeKa https://m.edso0.ru/863eaea2
PesepBHEIil ypok. O000IICHHE TTO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH Ha
3emie»
20 DKoJIoTHs KaKk HayKa
21 Cpenpbl 0OUTaHMS U HKOJIOTHYECKUE bubnmnoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
AoGuotuueckue daxktopsl. JlaboparopHas
pabota Ne 3. «Mopdomnoruueckue
29 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubnuoteka [JOK
oburtanusy». JlaboparopHas padora Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusHue cBeTa Ha pOCT U pa3BUTHE
YEPEHKOB KOJeycay
bubmuorexa [JOK
23 buorutieckue paxToper https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XAPAKTEPUCTUKHU
24 nomysitun. [Ipaktudeckas padora Ne 2 05
«IToacY€T MIOTHOCTHU MOIMYJISILIUN PA3HBIX '
BUJIOB PACTCHHID)
25 CoobmiecTBa OpraHu3MoOB — OHOIIEHO3 Eﬁi?/?ﬁe?si%/s 63eb46a
26 DKOJIOTHYECKHE CHCTEMBI (3KOCHCTEMBI) bubmmorexa [IOK

https://m.edso0.ru/863eb46a
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OcCHOBHBIC TOKA3aTEIN SKOCUCTEMEL.

27 Dxonorundeckue nupamuapl. CBoicTBa 1 bubmoreka LOK
https://m.edsoo.ru/863eb5fa

skocucreM. Cykueccus

28 [TpupoaHbIE SKOCHCTEMBI 1

29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rinobanpHas sKocHcTEMa 1 bubmunorexa [JOK
3emin https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
orochepsr https://m.edsoo.ru/863ebd16

32 UYenoseuecTBO B Onochepe 3emiu 1

33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnnoreka [JOK
4eJI0BEYeCTBa https://m.edsoo.ru/863ebale

34 PezepHblil ypok. O6001I€HHE TEMBI 1
«Co00111ecTBa ¥ 9KOJIOTUYECKHE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I1O0 34 25

ITPOTPAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

VYueOHuK
METOAUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

VYueOHUK
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET






