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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETrO
obmero obpasoBanus B Poccuiickoii dexnepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuguke OMOJIOrHH, €€ 3HAYUEHUH B MTO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YEJIOBEYECKOTro 001mecTBa. COrjacHO Ha3BaHHBIM IOJIOKEHUSM,
OTIpeJIeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeCTaBleHHWE O IeisIx, 00 oOmiei
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYaIOIIMXCS CpEeICTBAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEIMETHOE
COJlep)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o pasienaM M Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmnporpaMmvme mo OHONIOTMH TaKXe YYUTHIBAIOTCS TpPeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NEeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS MO OCBOCHHMIO COJACpIKAHUS
OHOJIOTMYECKOT0 00pa30BaHUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
MNPUHIIMI TPEEMCTBEHHOCTH B H3yY€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollleW MNPUPOIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUH O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM ISl PEIICHHS TTPUKIIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YEIOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMUS, 000CHOBaHUS AKOJIOTHYECKHU
1EJIeCO00pa3HOro TMOBEACHUA B OKpYXKAIOIIEW NPUPOJHOW Cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIIOBUH VISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3aau IKOJIHHOTO OHOJOTHYECKOTro
oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT (QopMUpOBaHHE Yy  OOyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSAM JIUHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHUpA.

buonoruss Ha ypoBHE cpeaHero ooOiero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAYYHOW KapTHHE MHUpPa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3alldd W 3BOJIIOLWH, CO3TAET
yCIOBUSI  JJIs: TO3HAaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBPHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e€30MacHOro obpasa
YKU3HH, SKOJIOTUYECKOT0 MBILUICHHS, IEHHOCTHOIO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUSI UMEET TAKXKE JUIsl pELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne 0uosoruu odecneynBaeT yciaoBHs Uil (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W  HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YyY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYCHUM y4eOHOro IMpeaMera
«buonorusi» COCTaBUIM OCHOBY HJisi ONpENENeHUs IMOAXOAO0B K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COAEp>KaHus, MPEACTaBICHHOr0O B Mporpamme 1o
OHMOJOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypOoCOOOpPa3HOTO MOJXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAaHUA W YMEHHS, 3HAUMMBIE ISl
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B MOBCEIHEBHOU
KU3HU U TPaKTHUeCKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT JIEMEHTHI COJIEPKaHUs, KOTOPBIE CIIy>KaT OCHOBOMW J1Jisi (pOPMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYeCcKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUM 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIETYIOUINE COAEPKATEIbHbIE TUHUN: «bronorus kak Hayka. Metoasl
Hay4yHOro mo3HaHus», «KneTka kak Ouomnornueckas cucrema», «OpraHu3m Kak



ononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«IBOJIOIMS AKUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcCHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUU B OTHOILICHHH OOBEKTOB
YKUBOU MPUPOIBI U PEUICHUS] PA3TMUYHBIX )KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueOHoro npeamera «buosnorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CICAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBMIaX, CIyKalluX OCHOBOU
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYyYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTyaIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJIICHHE Yy OOydarommxcss oOmel KyJabTypbl, (YHKIIHMOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMbITA, MOJYYECHHBIX MPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUUYECKOW JESITEIBHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHUS YETIOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICI0BAHUM;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH IEATEIRHOCTH 110 OTHOLICHUIO K OKPYKAIOLIEN Cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpemnero oOmiero obOpasoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
coCTaB IpenMeTHOM 00macTi «EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM ypOBHE CPEIHETO 00Iero oopa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW IPUPOIbI (HAOII0OIEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MEpeHue, KilacCUpUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon nu @. Kpuk.

Tabnuibl U cxeMbl: «MeTOobl MO3HAHMS JKMBOU PUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOJOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otinyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTHYECKUH ), OMOC(EepHBIA.

JdeMoHCTpauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpAJIBHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TEpBUYHAS, BTOPWUYHAs, TpPETHYHAS U
YeTBEPTUUHAS CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depmentsl — Ouonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIFOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
1eJuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormuyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTJIE€BOO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunnoBeie kucnotel: JHK u PHK. Hykneotuaslt — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUSA
uzael u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKU —KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyael /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuecKas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUs TMPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM H
IpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u pyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opradousibl kietku: JIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBL.
[IpoucxoxxneHne MUTOXOHApUM u Tactua. Bunel minactun. HememOpanHbie
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. DyHKIIMU OPraHOMI0B KJIETKU. BKiIroueHus.

Anpo — perynaropHsiid 1eHTp KiIeTku. CTpoeHue sjpa: siaepHas o0oJovKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEMIECTB B KIIETKE.

JdeMoHCTpaum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. lllsanu, M. lneliaen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Muarpammel:  «PacripeneneHue  XUMUYECKUX J3JEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. [JHK», «Ctpoenune Monexybl



AT®», «CtpoeHne 3yKapuOTHUYECKOU KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sqipa KIEeTKu», « Y IeBOAb, «JIMIuIbD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoeHUS KIETOK PACTCHUH,
JKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTpOoQHBIN U reTepoTpodHbiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBas W TeMHOBasg (a3bl (oTocuHTE3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpeasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIIUe OaKkTepun. 3HAUCHUE XEMOCHUHTE3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl JSHEPreTUYECKOro OOMeHa.
I'mukonmus. bpoxenune u ero Buubl. KuciopogHoe OKUCICHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHoe dbochopunupoBanue. D¢ HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIETKe. [ €HETHYECKUN KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuaTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust otkpsiTust Bupycos (. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/Ia.



OOpatHast ~ TpaHCKpWIILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpanuM:

[Toptpetsl: H. K. Konbios, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Merabonuzmy, «MUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dotocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xuzHeHHbM nuki Bupyca CIIM/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmvkauuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIETKn», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe 1 HHANBHUIYAJbHOE Pa3BUTHE OPTaHU3MOB.

Krnerounslii UK, WM JKU3HEHHBIM 1ukia kietku. MHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3za. Ilpouecchl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Tporpammupyemas ruGenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAUECHHE TSl CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpouCcXosllMe Ha CTagusX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOTMYECKUU CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0OOpa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SMLEKIETKAa) — CHEepMAaTOreHE3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, ractpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPUOHAIBHOTO Pa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct m pasButne pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHHUA: CTPOEHUE
CEMEHHU, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmupt 1 cxembl: «DopMmbl pasMHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kieTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukin», «Pemnmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsMOe pa3BUTHEY, «l aMeTOreHe3 y MIECKONUTALIIUX U
4eIoBeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ounasbl
MJIEKOIUTAIOLIETO», «SIHIIeKIeTKa MIIEKOMUTAIoMEroy, «KapuoknHes B KieTKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. Mictopus pa3BUTusa reHeTUKU. Posib uTosoruu
U OMOpPUOJIOTUM B CTAaHOBJICHUHM TE€HETUKH. BKiaa poccHilckux M 3apyOeiHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuiHOe CKpenMBaHue. 3aKoH ¢AuHooOpa3usi THOPHUIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMHUHUpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unore3a yuctoTel ramer. [1ogHOE U HEMOIHOE TIOMUHUPOBAHUE.

JurubpuaHoe  CKpeluMBaHWe. 3aKOH  HE3aBUCHUMOTO  HacJeIOBaHMS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue mnpu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHHUIO T'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIE
XpOMOCOMBI. ['OMoOramMeTrHslie M TreTreporameTHble opraHu3Mbl. HacmenoBanwme
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuum npuszHaka. KonuuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTalimoHHas U3MEHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOAbBI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBeHuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W TreHepatuBHble MyTauuu. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTHKH, TPOPIIAKTUKA U JICUCHUS T€HETUUECKHUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUEHUE MEAUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmumet w cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpeluMBaHHE,
«llutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpellMBaHus»,  «Meho3y,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «le€HeTMyeckue KapTbl pACTEHUM,
JKUBOTHBIX W 4EJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUIEHHOTO0 € TmoioM», «KapHhOoTuIbl YelloBeKa W KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «MoaudukaloHHas W3MEHYUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas ”3MEHUYHUBOCTHY.

OOopynoBaHue: MoOAENU-aMIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nmomunHupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTauuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble M NpaKkTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenne Moau(UKAITMOHHOW U3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibsl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBlieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKICHUS H MHOrooOpasus
KyJBTYPHBIX pacTeHUuM. LIEeHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/bI ceNeKIMH. MacCoBBI U MHAMBUIYAIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoacTBEHHOE
CKpelmnBaHue — WHOpuAMHr. Yuctas nuHus. CKpellMBaHWE YHUCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHI.
Otpanénnas rtulOpuansauus M €€ ycnexu. VCKycCTBEHHbIM MyTareHe3 M
IIOJIyYEHHUE TNOJIMIUIOUIOB. JIOCTMIXKEHMsSI CEINEeKLUU pAaCTEHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOoJIOTHa Kak OTpacib NPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHoM JIHK wu TpaHcrennsix opranuzmoB. Kietounas
uHKeHepus. Kiletounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUMU.
KJiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okoyoruueckne W oTtudeckue  mpoosempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersl: H. M. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, M. @.
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0bekTh OWOTEXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble U NpakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKIHUH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[IpennochUlkn BO3HUKHOBEHHSI HBOJIOIUOHHOW TEOPHUHU. OBOJIOLIMOHHAS
Teopust U €€ MecTO B OMOJIOTHHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TMEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune Gayd u GJIop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAIOTUYHBIE,
PYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CHUJIBI HBOMIONMU BUAOB 10 [lapBuny (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAs] W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u €€ 0CHOBHBIE MOJOKEHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAS M3MEHUYMBOCTh. [lomymnsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBenHbIii oT0Op — HampaBisionmii ¢gakrtop sBoionuu. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6IeHHOCTh, OpPraHU3MOB KakK pe3yJbTaT ABOJOIUU. [Ipumeps
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkposBomorusi.  DPopMbl  IBONIONUHU:  (DUIIETUYECKAs], HUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxkeHue OT HeclenuaTu3upOBaHHBIX MpeakoB. [Iporpeccupyromias
crienuanu3anus. AIanTUBHAs paJudalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMUEcKOro MUpa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOpbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOroo6pasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX», «llomymsuum»,  «MyTtauuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymue cuibl 3BofoIun», «Kapra-cxema wapuipyrta mnytemecTBus Y.
Hapsuna», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHHE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB M CeMsIH, KoyuleKusi «IIpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJCIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@POpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparbl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKWY, MUKponpemnapat «Jlpo3odunay (Hopma, MyTaru (GOpMbI KPBUIbEB U
OKpacKH TeJa).

JlabopaTopHble U MpaKTHYECKHE PadoOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTANBHOE MOATBEPKACHUE XUMUYECKOM BoMoNMU. HauanbHbie HTambl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npotepo3oiickass dpbl. I[laneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo30Mckas 3pa u €€ mNepuoAbl: MAJICOTCHOBbIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKeHUE IBOMIOUUHU. (OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIOLHS YeT0BeKa. AHTPONOJIOTHs Kak Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJIEHUN YesroBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojactBa u
pa3InyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIeCTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek npsaMoxonsamuii, YenoBek HeaHAEpTAIbCKUM, YenoBek
pazymublidi. Haxonku HCKONaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pas3 KU3HHU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUaJIbHAs),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConaHeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kietka», «CoOBpeMEHHash CHUCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE AaHATOMHUYECKMX 4YEpT CTPOCHHUS YEJIOBEKa U YEeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAXOIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesaue moan», «llepsbie
COBPEMEHHBIE JII0IU», «HenoBeuecKkue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpPTalblla, KPOMAHbOHIIA), CJIENKA WU
U300paKeHHs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «Dopmel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHblie U npakTHYecKHe padoThl:

[Tpaktrueckast pabora Ne 1. «l3yueHnne nckonaemMbix OCTaTKOB PacCTCHUN U
YKUBOTHBIX B KOJIJIEKIIUSX).



OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3Msbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK Hayka. 3ajaud U pa3aeibl IKOJOTUA. MeToabl SKOJIOTUYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHble. JleMCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTophI. Buzer OMOTHUYECKUX B3aMMOJICCTBUM:
KOHKYPEHIUs, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpaiu3M. 3HAueHHE OWMOTHUYECKUX B3aWUMOJEHCTBUW [UJISl CYIECTBOBAHUS
OpPraHM3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJISIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCIeHHOCTH MOMYJISILUA U €€ Peryssusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynse, O. I'ekkensb.

Tabmuupl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlabopaTtopHas paborta Ne 3. «Mopdonorndeckne oCOOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BiusiHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIIUNA Pa3HBIX BUIOB
PACTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOrH4eCKHE CUCTEMBbI.

CooO1iectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBasd,
MPOCTpaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OMOLIEHO3E.

DKkoJiorudeckne CHucTeMbl (dKocuctembl). [loHsiTme 00 »sKOcHCTeMe W
ouoreorieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHI JIKOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, PEAYIEHTh. KpyroBOpoT BEIIECTB U MOTOK DHEPTUU B IKOCHUCTEME.
Tpoduueckne (muIEeBbIC) YPOBHU OKOCHUCTEMBI. [lwimeBpie 1€ W CETH.
OcCHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OumoMacca, MNPOAYKIHS. IKOJIOTUUYECKUE
nupamMubl:  TPOAYKUMU, YHCIEHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCHCTEMa XBOWHOTO
VI IIIAPOKOJINCTBEHHOTO Jieca.

AHTpOTIOTrE€HHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. XKuBoe BemecTBO U ero ¢GyHkuuu. OcobeHHOCTH Onochepbl Kak
rJ100aIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmecTB 1 OMOTCOXMMHYECKUE ITUKIIBI DJIEMEHTOB (yTiaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onocdepe 3emiii. AHTPOTIOTEHHbBIE U3MEHEHUSI B Onocdepe.
['11oGanpHbIE PKOJIOTHYECKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
yOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCHOJib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuubr u cxemsl: «IlumeBbie 1enmy, «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolrmiecTBa», «llemu mmTanmsy, «IKoJoTHUYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsbie
AQHTPOIIOIEHHbIE  BO3JICUCTBUSA Ha IIpupody», «BaxHeWmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasl COCTaBIIAIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiil a3 dexT», «DakTopbl
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azota B mpUpOAe».

OobopynoBanue: Mojenb-anmnKanus «TunuuHeie OMOLEHO3BI», Tepbapuit
«PactutenbHbIe co0obIMEecTBay, Komekun «buonenos», «Bpenurenn BaxkHEHIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TpYIIaM OJHOTO BUJA,



Kpacnass xuura Poccuiickoit ®enepanmu, u300paXeHUs OXPAaHAEMBIX BHIIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3yJIbTaTaM
OCBOGHHs  OOyyalolMMHUCSA TMPOrpaMM  CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIWYHOCTHBIX PE3YJbTATOB OCBOCHHUA Mpeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIME COCTABJIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyWe MOTHUBAIMM K  OOy4eHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHWE OKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE PE3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTAKOTCS B
€IUHCTBE YYEOHOM U BOCIUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPECHHEHW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJbTYPHOMY HACJICIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCIUTATEJILHON JEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TMO3HABATEIBLHBIX U MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOUIIEHUSI K MHEHHUIO OIIMOHEHTOB TMpPHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JTaHCKOU UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pe.l
Ponunoi, ropaoctu 3a cBOW Kpa, CBOW PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaenHas yoexxaIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HAaHMUE JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE pelICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHS LEHHOCTEM CEMEHHOM JKM3HU B COOTBETCTBHHM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHUE YMOIIMOHATLHOTO BO3JEHCTBUS KUBOU MTPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢usuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0JIATONOTYyYHS:

NMOHMMAaHUE W peaju3anus 370pOBOTO W Oe3omacHOro oOpa3a JKHU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37J0POBBIO;

MOHMMAaHUE IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€301acHOTO MOBEJCHHS B CUTYAIHSIX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTB K TPY/Y, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTB;

UHTEpPEC K pa3iuyHbIM cdepaM MpodeccnoHaTbHON e TENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIICHHWE K MPHUPOJE KaK HMCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIBTYphl: MPUOOPETECHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX IOCIEICTBHHA IS
OKPYKAIOIIEU CPELBI;

OCO3HaHWE TJI00ANBHOTO XapakTepa SKOJOTHMYECKUX MPOOJIeM W MyTed HX
pEIICHHS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAMOHAIBLHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HANpaBJICHHBIX HAa COXpPAaHEHHE pPABHOBECHS B 3KOCHUCTEMAaX, OXpPaHy BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXkKaAKOUIEH
MPUPOIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4ue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN JIEATEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

NMOHMMaHUE creruduKd OWOJOTMM KaK HayKd, OCO3HAHHUS € poJikd B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpEACTaBICHUS] 00 OKpY)KalollleM MHUPE KaK O €AUMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B MO3HAHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU JISi COBPEMEHHOM ITMBHIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusi TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIB30BaHUIO TIPUPOJHBIX PECYpCcOB M (OPMUPOBAHUIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWH OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMNICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIIOJIb30BaTh TMOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LENbIO MOJYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydyeOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPIUs, SBJIECHHE, IPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHHe, HM3MEpPEHUE, OKCIEPUMEHT U JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEJILHON 1 COLMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3ysnbTaThl OCBOCHHSI IMPOTPaMMbl CpPEJHET0 OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOSITENIbHO  (OPMYJIIUpPOBaTh U aKTyalM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KjIaccu(UKaIu, 0000IIEeH s ), pACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MTOHATUSMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENHHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHHIM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYKIEHUS (MHIYKTUBHbIEC, JEIyKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOIMYECKHX OOBEKTax, a



TAaKK€  NPOTUBOPEYMU  PA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU KM3HEHHBIX MPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NeHCTBUA:

BJIAJ€Th HABBIKAMH Y4EOHO-UCCIEI0BATENBCKON U TPOESKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUS;

UCIIOJI30BaTh PA3JIMYHBIE BUJBI JACSATEIBHOCTH 10 MOJIYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHSIMU U METOJAMU;

CTaBUTh M (OpPMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajavy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUS, HaXOJIWTh apryMEHThI [JIsl J0Ka3aTesbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LEJECHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANTBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEIJiaraTb OPUTMHAJIbHBIE TOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJSAPHOM JUTEparype, OHOJOTMYECKUX CIIOBapsX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(bOpMyIMpPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUST yUYEOHBIX
3aj1ay;

npuOOpeTaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Jpyroe);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko HMHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYIbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMWATHl  WHOOpMaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU 1eHCTBUAMM:

1) o01enne:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3HIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3JUYHBIMUA CIIOCOOAMU OOIICHUS M B3aUMOJICUCTBHS, TTOHUMATh
HaMEPEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas eI TeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH pelieHUH OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJIEHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX JCUCTBUN C y4€TOM OOIHUX
WHTEPECOB U BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacmupenenarth pojid ¢ Y4ETOM MHEHHM Y4YaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOErO BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHJbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHMBATh HUAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaeHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHUSX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IIO3HABATENIBHYIO JEATEIbHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOPMYIHUpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKU yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  MO3HABATENbHOM  pedJeKkcud KaKk  OCO3HAHUs
COBEpULIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKUM M CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl JPYrMX IpU aHaJIU3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0NA M APYTUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHMX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH JPYrOro 4ejloBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHbie pe3ynabTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpruyecKue s yueOHoro npeamMera «bruonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOEHUIO, MHTEPIPETALNN U
peoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO TO1aM 00yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAyYHOIO MHPOBO33PEHHMS, O BKIIAJ€ POCCUICKUX WU
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W IPEBpallCHUE
HHEPrumn), TOMEOCTa3 (CaMOperyJysiius), ypOBHEBasI OpraHu3allis *KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunioBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
ONMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBJICHWI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCMOJIb30BAHHBIX HAyYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBEHHbIE MPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
HYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUS] SHEPTUU B KIETKE, (DOTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS ISl OOBSICHEHUS] OMOJIOTMYECKHUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKPY’KaIOIIUX JIIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
IPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
PUPOIOTIOIH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPUIHOE CKpEIIMBAaHME, CIEIJICHHOE HACJIEeIOBAaHUE, COCTaBISTH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs AJIsl Mpe/CKa3aHUsl HaclIeJOBaHMS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOIHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(pOpPMallMU, HAYYHO-OMYJISIPHbIE
MaTepuaibl), STUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHONOTHUH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHoro mnpeamera «buosnorus» ¢ 11
Kjlacce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOHN €CTEeCTBEHHO-
HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJE POCCHHUCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (DYHKIIMOHAIBLHON
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHMs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOTIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCTIOCOOJIEHHOCTh OPraHu3MOB, BHU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMd  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpHUs DJBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJEHUE U
ONKMCAHKUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIJABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pe3yabTaTOB, MCIOJIH30BAHHBIX HAYUYHBIX TOHATHUH, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTeoIIeHO30B W JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTUYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAax, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAxX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOTr€OXMMHUYECKHUX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eJplo obOecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsi U 3/I0POBbS
OKPY’KaOIIUX JIFO/ICH, COOII0IEHUSI HOPM TPaMOTHOTO TOBEJCHHS B OKPYKAIOIICH
IPUPOJTHON cpene, TMOHUMAHUE HEOOXOIWMOCTH HCIOJIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATBFHOTO MPUPOIOTIOJIb30BAHUS;

YMEHHUE peliaTh dJIEMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAaX (L[eNU MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOMHOIATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAHUS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUA U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIMU, HAYIHO-IOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHME  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE U YCTHBIE COOOIIEHHUS,
00001mast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunvecTBO yacoB DJIeKTPOHHbIE
HanMmeHoBaHHe pa3aeiioB U TeM nudpoBbie
Ne i/ P Konrpoabnsie IIpakrHyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
bubnuoreka [{OK
b 2 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41¢292
JKuBEIE cUCTEMEBI U UX OpraHu3anus 1 buGnuorexa [IOK
P 1 https://m.edsoo.ru/7f41c292
XHUMHYECKHI COCTaB U CTPOEHUE KIIETKH 8 1 bubmorexa HIOK
P https://m.edsoo.ru/7f41¢292
KusHenesaTenbHOCTD KIIETKH 6 bubmmorexa HOK
A https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 | bubmmnorexka HOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHYMBOCTD g 15 bubnuoreka [{OK
OpPraHu3MoB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 bubmmorexa TOK
p p https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM nuppoBbIe
Ne n/m P Kourpoabnsie IIpakruueckue (icpp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bubnuoreka [{OK
1 1
OBomtonHoHHas OHoNOrHA ? https://m.edsoo.ru/7f41cc74
’ Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 0.5 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranusmsl 41 OK aromas cpeaa 5 1 bubmmorexa [JOK
P pyzaiom pea https://m.edsoo.ru/7f41cc74
bu6nunorexa LIOK
4
Coo01ecTBa ¥ 9KOJIOTHIECKHE CUCTEMBI 9 hitps//m.cdsoo.ru/Tf4 1ecT4
bu6nmorexa LIOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
05.09.2023 https://m.edsoo.ru/863e632a
Metoapl TO3HAHUSI )KUBOW MTPUPO/IBI.
[IpakTuueckas padorta Ne 1
2 «Mcnonp30BaHue pa3IMYHBIX 1 0 0.5 bubmmorexa [TOK
P ' 12.09.2023 = https://m.edsoo.ru/863e6122
METO/IOB IPU U3yYEHUU
OMOJIOTUYECKIX 0OHEKTOBY
3 buonornueckue cucremsl, NpoOLECCH 1 0 0 bubnuotexa [JOK
U UX U3y4EHHUE 19.09.2023 = https://m.edsoo.ru/863e6564
XUMH4ecKHuil cocTaB KiIeTKkH. Bona u bu6mmoreka [IOK
4 1 0 0
MUHEpaIbHBIE COIN 26.09.2023 = https://m.edsoo.ru/863e674e
bubmuorexa [JOK
5 b .C 0 1 0 0
CJIIKH. LOCTaB 1 CTPOCHUE DEIKOB 03.10.2023 | https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue | 0 0.5 bubnuoreka [IOK
KaTaJINTUYECKOW aKTUBHOCTH ' 10.10.2023 | https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUJIa3blI
WJTU KaTajiasbl)»
b K
7 Vraepoasl. JIunuas 1 0 0 nommorexa O

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



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

17.10.2023

bu6mmoreka [IOK
8 Hywentosbie kneiotel. ATO 0 24.10.2023  https://m.eds00.ru/863e6d5c
9 Hcropus n MeTo 1l U3y4eHHs 0 bubnmoreka [JOK
kietku. Knerounas Teopust 07.11.2023  https://m.edsoo.ru/863e6e88
10 Kiterka xak nesnoctHas xKuBas 0
cucremMa 14.11.2023
CrpoeHnue 3ykapuoTUYeCKOn
kietku. JlabopaTopHas padora Ne 2
«W3yueHune cTpoeHus KIeToK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
. 21.11.2023
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUEe»
bu6mmoreka [JOK
12 OOMEH BEIECTB W METabOMH3M 0 28.11.2023 = https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 PorocurTes. XemocHHTes 0 05.12.2023 | https://m.eds00.ru/863e7c¢98
. bubnuotexa [JOK
14 dmepreTiieckuii 0bmen 0 12.12.2023  https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [lenenue
KieTku. Muto3. Jlaboparoprast Bu6morexa [IOK
15 padora No 3 «Habmionerne mutosa B 05 19.12.2023  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIlIKa JIyKa Ha
TOTOBBIX MUKpOIIpemapaTax»
16 buocunTtes 6enka. Peakuus 0 bubnmoreka [JOK
MaTpUYHOI'O CUHTE3a 26.12.2023 = https://m.edsoo.ru/863e796e
17 Tpancnsus — 6uocuHTe3 Oenka 0 bubnuoreka [IOK



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

18 Hexnerounsie GopMbI )KU3HU — 0 bubmmoreka [IOK
BUPYCHI https://m.edso0.ru/863e7540
bubmuoreka [JOK
19 @OopMBI pa3MHOKEHUSI OPTraHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK
2 Meii
0 cnos 0 https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue ¥ pa3BUTHE TIOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
21 Jlaboparopuas padota Ne 4 0.5 bubnnoreka [JOK
«M3yueHne CTpOEeHUS MOTOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
2 WnauBuayanbHOe pa3BUTHE 0 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
3 I'enernka — Hayka o 0 bubnuorexa [IOK
HAaCJEICTBEHHOCTH U U3MEHYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTU HACTIEIOBaHUS
24 MpU3HAKOB. MOHOTHOpUIHOE 0 bubmmorexa LOK
P ‘ piA hitps://m.eds00.ru/863¢8878
CKpELIMBaHNE
WTUOPUIHOE CKpEIIMBaHNe. 3aKOH
25 fe3a3ninf40ro HaiﬂI: OBaHMS 0 bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOe HaclieJOBaHNE
npu3HakoB. JlaboparopHas pabota
b K
26 No 5 «M3yuenue pe3ynbpTaToB 0.5 nommorexa 110

MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKPCIIMUBAHUS Y IPO30(HIIBI HA

https://m.edsoo0.ru/863e8c60



https://m.edsoo.ru/863e796e
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
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https://m.edsoo.ru/863e8c60

TOTOBBIX MUKpOIIpenapaTax»

I'eneTnka moma. HacnenoBanue bubnuorexa [JOK
27 1 0
IIPU3HAKOB, CLEINIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
H3menunBocth. HenacneacrBeHHas
M3MEHYMBOCTH. JlabopaTopHast
73 paborta Ne 6. 3yueHue 1 0.5 bubnunoreka HOK
MOAN(GUKAITMOHHOW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHUE BAPUALIMOHHOTO Psifia U
BAPUALIMOHHON KPUBON»
HacnencrBenHass ”3AMEHUYNBOCTb.
79 Jlaboparopnas pabota Ne 7. 1 0.5 bubnunoreka [JOK
«AHanu3 MyTaluui y 1po3o(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpErapaTax»
bu6mmoreka [JOK
30 P'enerika wenoseka ! 0 https://m.edsoo.ru/863e8d78
PesepBHelil ypok. O60011ICHHE 10
31 teMe «HacnencTtBeHHOCTh 1 1 0
W3MEHYUBOCTH OPTraHU3MOBY
bu6mmoreka [JOK
32 (Cenexups kak HayKa u mpouece ! 0 https://m.edsoo.ru/863e¢9214
33 MeToab!l U JOCTUKEHUS CETEKITUT | 0 bu6mmoreka [IOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHoorus kak orpacib 1 0 bubnuorexa [JOK
MPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOIT'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 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxtuieckue u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubnnorexa [IOK
https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus npeacTaBieHui | bubnnoreka [JOK
00 3BOJIIOLIUU https://m.eds00.ru/863e¢9570
3 MuUKpO3BOTIOLIMS 1 Bubmorexa ITOK
https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
eAMHUIA BUJIA U DBOJIIOITHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LOK
https://m.eds00.ru/863e99¢c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBuoKyIIre cuibl (3eMeHTapHbIe | bubmuorexa [JOK
(hakTOpPbI) SBONIOIHIH https://m.edsoo.ru/863e9dad
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero hopmbl 1 hitps:/m.cdsoo.ru/863¢9ed0
PesynbTath! 3BOIONUN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 Bug000pa3oBanue. JlaboparopHas | 0.5 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPUCIIOCOOJICHHOCTH OpPTaHu3Ma U e€
OTHOCHUTEILHOTO XapaKTepa
8 Hanpasnenus u nytu | bubnuoreka [IOK

MAaKpO3BOJIFOLINHU

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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9 HeoOpaTtumocTs 3BOIIONNN
10 Wcropus xu3Hu Ha 3emiie 1 METObI
e€ u3y4eHus
1 ['mnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863eaSab
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubmmoreka [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
13 [IpaxTuueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3y4yeHne HCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUIEKLIHSIX»
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpPraHU4YECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBrxyuie cuibl ((pakTopsl) bub6nuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IUH SBOJIOLUU
YeJoBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluuy yejloBeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
KU3HU Ha 3eMiie»
20 DKOJI0rUs KaK HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK



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

(baxTopsl

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

AOGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)
bu6mmoreka [IOK
23 brotirieciie gaitopel https://m_edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IToncuéT mI0OTHOCTH 0.5
MOMYJISIIIAKA pa3HbIX BUIOB
pacTeHui
)5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OHMOIIEeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TOKA3aTENN SKOCUCTEMBI.
bu6mmorexa [IOK
27 DKOJIOTUYECKUE TUPAMUJIBI.
N https://m.edsoo.ru/863eb5fa
CaoiictBa s3xocuctem. Cykueccust
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTpPONOT€HHBIE IKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
JKOcHUCTEMA 3eMIIN https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK

ounocdepsl

https://m.edsoo0.ru/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 YenosedecTBO B Onocdepe 3emin 1
13 CocyuiecTBOBaHUE MPUPOJIBI U | bubnunoreka HOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001ICHHE TEMBI
34 «Co0011ecTBa U KOJIOTMUECKHE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPO'PAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



