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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTMM TEOPETHUECKYIO OCHOBY IS
OTIpEEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, ColIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cneruduke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOW MIPUPOLI U 0OCCIICUCHUH
CYILLECTBOBAHMS 4esioBeuecKkoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IeNsX, 00 oOmiei
CTpaTeruy OOYy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o00sA3aTelbHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasleinaM M Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMHPOBAHUM OCHOBHBIX BHJOB  Yy4eOHO-IO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YalIMXCd MO OCBOCHHUIO COJCpP>KaHUS
OMOJOTMYECKOro 00pa30BaHMUSI.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
NPUHIIUI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWu, Ojarojaps 4emy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GbOpMHpPOBAaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTU, HKOJIOTUUECKOTO MBIIUICHHUS, PEJICTABICHUN O 3I0POBOM
oOpa3e XM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MpUpOIHOU cpene.
[TosTOMy Hapsay ¢ M3ydeHHEM OOIECOMOJIOTHYCCKUX TECOPHUM, a Tak)Ke 3HAHUHN O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YEOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTHPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKU
[eJIECO00Pa3HOr0 TOBENCHUS B OKPY)KAIOIIEH NPUPOJHON Cpene, aHaam3a
BIIMSIHUSL XO3SUCTBEHHON AESATETbHOCTH YEJIOBEKa HAa COCTOSHHE MPUPOIHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAaHUS K NMPUKIAJHON HAIIPaBIEHHOCTH
yaeOHoro mpenmMera «buosiorusy mpoauKTOBAaHO HEOOXOIUMOCTBIO O0OeCIeueHuUs



YCIIOBUH ISl pEeLIEHUsI OJHOW M3 aKTyalbHbBIX 33]a4 MIKOJBbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMUXCS MPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOM OPraHM3allMd M HBOJIIOLUH, CO3IAET
yCIOBUSL  JUIA:  IO3HAHUS  3aKOHOB  JKMBOM  Npupoibl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HaBBIKOB 3/I0pOBOTO M 0e€30MacHOro obpasa
YKU3HH, YKOJIOTMYECKOTO MBILIUIEHHS, HEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUJIsl pELICHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA, COLUAIN3ALNU
oOyuaronuxcs. M3ydenne 6uonsoruu odecnednBaeT ycioBHs il (OPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIHOCOOCTBYET HHTErpaluu OHOJOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENENeHUs IMOAXOJAO0B K OTOOpy H
CTPYKTYPHUPOBAHHMIO €ro COAEpKaHWsA, MPEACTaBICHHOr0 B IporpaMme Io
OMOJIOTHH.

Ot60p coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJIXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUA, 3HAYUMBbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aestenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAaHUMN
3aHMMAIOT JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIIY>KAT OCHOBOM /1J11 (POPMHUPOBAHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cOAEpX)aHUs Yy4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kietka kak Ouonornueckas cucrema», «OpraHu3Mm Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHM4eCKOro MHpPay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss ydueOHoro mpenmera «buomorus» Ha 06a30BOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
UCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUU B OTHOIIEHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CTIEUNBAETCS PEIICHUEM CICAYIOIINX 3a/]1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
st (opMHpOBaAHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METO/IaX HAYYHOT'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIINXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HHTEIUIEKTYyaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydarommxcss oO0meil KyJIbTypbl, (YHKIHOHAJIBHOU
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSTH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, IOJYYECHHBIX IpPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEILHOCTH YEJIIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOMIOICHUS DTHISCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUIM U YMEHUHN B MOBCETHEBHOM JKU3HU IS
OLICHKH IOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHUIO K OKPY’KAIOIIEN Cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CPEHETO 0011Iero 00pa3oBaHUs
oTBoauTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hezento).



COAEPXKXAHUME OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus xkak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JPYTHUMH €CTeCTBEHHBIMU HayKaMH, (Guiiocopuei, ITUKON, ICTETUKON U IIPaBOM.
Ponp Ouonorun B (OpMUPOBAaHWK COBPEMEHHOM HAy4YHOM KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOW TPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, Kiaccuukamus, MOJEIUpOBaHUE, CTaTUCTUYecKas oO0paboTKa
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuiel 1 cxembl: «MeTo bl TO3HAHUSI )KUBON TTPUPOJIBI.

JlaGopaTopHble U NpakTH4YecKue padoThbl:

[IpakTudeckass padora Ne 1. «Mcmonmb3oBaHue pa3IMUHBIX METOJOB TPH
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKuBble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTimane
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CpoiicTBa OMOCHCTEM U UX pa3sHOoOOpa3ue. YPOBHHU OpraHU3alluid OMOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMoCEepHBIA.

JdeMoHCcTpanuu:

Tabmuiel u cxeMbl: « OCHOBHBIC TPU3HAKH KU3HW», « YPOBHH OPTraHH3alUH
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKAN COCTaB KIIETKH. XHUMHUYECKHE 3JJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. [loanepskanue
OCMOTHYECKOI0 Oaranca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnMble M 3aMEHUMbIE aMUHOKUCJIOTHl. AMUHOKHUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAsL CTPYKTypa). XHUMHUYECKUE CBoOicTBa OenkoB. buonorumyeckue
GbyHKUIMUU OENKOB.



depmeHTsl — Ouosormueckue Katanm3atopbl. CrTpoeHue (epMeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunbl.
OTnuunst GepMEeHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MOHOcaxapuabsl  (TJIFOKO3a, pubo3a ©  Je30KCHpu003a),
aucaxapunipl - (caxaposa, JakTo3a) U IMoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
1eJuT003a). buonornueckue GyHKIUU YTII€BOOB.

Jlumuaer:  Tpuraunepuabl, QGocPoaunuas, CTEpouabl. [ mapoduIbHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUe
YTJI€BOOB, OEJIKOB U JIMIMHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucnotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Crpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHN.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOAECHCTBUS
ujel ¥ PaKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka xak mnenoctHas xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, moiiekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKapHOTUYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: OIIC, ammapat [onbmxw,
TM30COMBI. [107yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUM, IUIACTUIBL.
[Ipoucxoxxenne MUTOXOHJApUN W Tiactun. Bunbl mnactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOWI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue sanpa: siaepHas o0oJovKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEMIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. IIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKUBOU
npupoae», «Pacnpenenenne XuMUYECKUX SIIEMEHTOB B JKUBOU MPUPOJIE».

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIb», «brocunTes 0enka», « CTpoeHne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



ATO®», «CtpoeHue 3yKapHOTHYECKOW KIETKN», «CTpOEHHUE KMBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKn», « Y TIeBOAb, «JIMIuIbD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHWE MJii IPOBEIACHUS
HAOJIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NIpaKTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKON AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTalasbl)».

JlabopatopHas pabGota Ne 2. «lM3ydyeHue cTpoeHHS KIETOK PACTCHUI,
JKUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmapaTrax M HX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WM MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIMSA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEHIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblid. Pois dpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha (OTOCUHTE3 U CIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMoCHHTe3. XEeMOCHHTE3UPYIoIe OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHnue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOA U €ro
cBoiicTBa. Tpauckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanue amMuHOKHCIOT. Ponbs pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢hopmbl xu3HU — BUpYChl. ictopust oTkpsiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynozaedpunura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWIIIIMS, peBepraza W uWHTerpaza. [Ipodummaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbrios, . U. UBanosckui, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunel nutanusy, «Merabonusmy, «MUTOXOHAPUS,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Pemmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnims»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojeb cTpykTypsl JTHK.

Tema 5. Pa3MHOkKeHHMe M HHANBHU/YAJIbHOE Pa3BUTHE OPTaHU3MOB.

KierouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MuTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJbI.
[{uToNornyeckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast ruGenb KIETKH — arnonTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €r0 OTIANYHS OT OECTIOOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEeHUE MeHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKM U SIMYHMKU. OOpa3oBaHHE W PAa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
Oco0eHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3BuTHe. THUIIBI
NOCTAMOPHUOHAJIBHOTO PAa3BUTHA: NpPsSMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpenbl Ha pa3BUTHE OPTaHWU3MOB, (DAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHEe3 I[BETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmuupr 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOKEHUE
pacteHuitn, «J/lemenue kmeTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meriosy, «IIpsMoe u HempsiIMOe pa3BUTHEY», «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011bl
MJICKOIIUTAIOWIETOY, «SHleKIIeTKa MieKonuTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «J/leseHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIpEnaparax».

JlabopaTopHass pabora Ne 4. «M3yueHue CTpOCHHS MOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieicTBEHHOCTh M1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3BuTHs reHEeTUKU. Pob nutoiaorun
U OMOpPUOJIOTUM B CTAaHOBJICHMHM TE€HETUKH. BKJag poccHilcKuX M 3apyO0eiHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHI0IOTHYECKUH,
IUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAcJeI0BaHUs MPU3HAKOB, YCTaHOBIIEHHbIE . Menaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eAuHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel raMeT. [loHOE M HEMOJIHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJIeIOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upymouee cKkpeumpanme. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JJIS1 OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHITOBEpA.

XpOMOCOMHasi TEOpHUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosna. XpoMOCOMHOE ONpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocOMBI. ['oMoramMetrHeie W rereporaMeTHele oOpraHusMbl. HacnenoBanue
MIPU3HAKOB, CIICTUIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON U3MEHUYNBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonnyecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKU M HX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYMBOCTh. Meio3 U TMOJOBOM TMpoIlecC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTHA. MyTarmoHHas U3MEHIMBOCTh. Kimaccudukamnus MyTanwii: TeHHBIC,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclieAcTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHUYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYSCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUYECKHM. CoBpemeHHOE OIIPENICIICHHE TrE€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, NEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnuecknue W reHeparuBHble MyTanud. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUCHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEAUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUE,
«lluTonornyeckne - OCHOBBI  JUTHOPUIAHOTO  CKpenIuBaHus»,  «Mehosy,
«B3aumonencTBue QJUICNIBHBIX T€HOB», «l'€HeTHYecKkue KapTbl PpPACTEHUM,
JKUBOTHBIX WU YEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTumnbl uYenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBw», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MojaeNU-aNmIuKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaTr «Jpo3oduna» (Hopma, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repOapuit «I'opox moceBHOIN.

JlabopaTtopHble U npakTHYecKHe padoThbI:

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

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHOW W3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

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

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

Tema 7. Centekuust opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALMS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax MPOUCXOXKICHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBbIi U MHANBUIYAIBbHBIA OTOOPHI B
CEJICKIMU PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. bIm3KkopoACTBEHHOE
CKpelmnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otpanénnas rtuOpuauzauus U €€ ycrnexu. VCKycCTBEHHBIA MyTareHes |
IIOJIyYEHHUE IOJIMIUIOUJIOB. JIOCTMIKEHMsSI CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

bHoTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpuUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHNUE PACTEHUM.
KJiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. ®@. lBaHnoBay,
«Ilomumnongus», «OO0beKTH OWoTexHoNOTHNY, «KileTouHble KymbTYpHl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJ0B U KOPHEIIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS Y.



JlabopaTopHble M IpaKTHYEeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPAaTOPUIO
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHUSI BHJIOB B MaJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBO U pazinune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3THUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
PYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpENENEHHAs] W3MEHUYUBOCTbD,
O0opb0a 3a CylleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bosroruu (CTD) u e€ 0OCHOBHBIE MOJIOKEHUS.

MuxkpoosBosorus. [lomysius kak eIMHUIA BUAA W SBOJIOIUU.

JBrkymne cuiibl ((pakTopbl) 3BOJIOLMKU BUAOB B MpHpoae. MyTallmOHHBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Bojouuu. [Ipumepst
MPUCIIOCOOIEHUI Yy OpraHu3MoB. ApoMoph03bl U UAHOATANITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi. DPopMbl  ABONIONUU:  (uUsIeTUYECKas, JUBEPreHTHAs,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOMIOLHUU.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX MpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAS paguarus.

JleMoHCTpaUM:



[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuie! 1 cxembl: «Pa3BuTre OpraHMYEcKOro MuUpa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHBbIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cunbl 3BoMOIUN», «Kapra-cxema wapuipyrta mytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUEe», « IKOJIOTHIECKOE BUA00OPa30BaAHUE).

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HAMpPaBICHHS 3BOJIIOLMU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KoJuleKuusa «@POpMbl COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYUIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOTHUYECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue NpucnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumnortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMusi. XuUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOUN 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH M HX HBOJIOIMS.
DopMUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie Mo 3pam u nepuogaM. Karapxein. Apxeiickas u
npoTepo3oiickast dpel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te0JOrnyeckux IporeccoB. OCHOBHBIE 3Tallbl
IBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUdl u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHNA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
IIPOUCXOXKJIEHUH YeloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopsl) — aHTpomorene3a.  HacnenctBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUM U BETBU SBOJIIOLMHU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek mnpsaMoxoasummi, YemoBek HeaHIepTaNbCKuM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckasi).  YUepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacnsma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne CoaHeuHON cHcTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kieTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMEHHas CHCTEMa OPraHWYECKOro MUy,
«CpaBHEHHE AaHATOMHUYECKHX 4YEepT CTPOEHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa [MAaJCOHTOJOTMYECKMX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/lpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOIU», «HenoBeuecKkue pach».

O6opynoBanue:  Mymsku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOINa, HEaHJEpTalblla, KPOMAaHBOHIIA), CIJICTIKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUM U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKcKypeHsl «IBONIOLMSA OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3Msbl 4 OKpYy:KawIlas cpeaa.

DKoNorus KaK HayKa. 3ajauu U pa3aeibl IKOJOTuH. MeToabpl SKOJOTHUECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Oxonornueckue (akropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckue, OWMOTHYECKHME U AaHTPOIOTreHHble. JIeHCTBHE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (HaKTOPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. IlapasutusMm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAINU3M,
HEUTpau3M. 3HAue€HHE OMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHMS
OpPTraHH3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH nomyiasiuud. OCHOBHBIE IIOKAa3aTENIH
NOMYJSIMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMyuka 4uCI€HHOCTH MOMYJISILIUA U €€ Perysusl.

JemoncTpanum:

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

Tabmunpl u cxembl: kapTa «[Ipuponnbie 30Hb1 3eman», «Cpeapl oOUTaHUA
Opranu3moBy», «@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH POCTA
YUCJIEHHOCTHU MONYJSAUUUA UHPY30puu-TyPenbkny, «[luimesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKUE padoThI:

JlabopaTtopHas paborta Ne 3. «Mopdonoruyeckne 0COOCHHOCTH PACTEHUN U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabota Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckass (mumeBas). Buapl-momuHanTel. CBsizu B
ouoneHose.

Okojyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,



KOHCYMEHTHI, PeAyleHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckue (muImeBble) YPOBHU JKOCUCTEMBI. [lWimeBble Iemd W CETH.
OcHOBHBIE TMOKa3aTeIM HKOCHUCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUYECKHUE
nupamMujibl: MPOIYKUIHUU, YHCICHHOCTH, Ouomacchl. CBOMCTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKOCHCTEMAa XBOMHOTO
VI [IAPOKOJINCTBEHHOTO JIECA.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycToluuBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panutier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
azoTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6Mocdepe 3emiid. AHTPONIOTEHHBIE U3MEHEHUS B Onocdepe.
['mo6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUHMBOCTH Omocdepsl. OCHOBA pallOHATBHOTO
YIOpPaBJICHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaum:

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

Tabmuupbl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBa», «llemu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocUcTEMA MUPOKOIUCTBEHHOTO JIeca», «IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONIOTEHHBIE  BO3JECWCTBHS HAa  NpUpONy», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHMsI BO3/IyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiil 3hdexT», «DakTopbl
pPaZIMOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B mIpUpOAe».

O6opynoBanue: Mojaeb-anmukanus «TunudaHble OMOIIEHO3b», TepOapwHii
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJUJICKIIMM PACTECHUH W
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BH/IA,



KpacnHas knura Poccuiickoii ®enepannu, H300paKeHUs OXPAaHAEMBIX BUIOB
PaCTEeHUN U )KUBOTHBIX.



IHJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOTUN HA BA3OBOM YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHHUS OOy4YalolMMHUCSA TporpaMM cpeaHero oOiiero  00pa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIECAYIOUIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4eHHI0  OHOJIOTHH,
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHYECKOTO
3HaHUsS, TOTOBHOCTh M CIOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTAThl OCBOEHUS MpeaMeTa «bHOIOrus» JOCTUTaKOTCA B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIHHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, TMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpoOlleccaM CaMOIIO3HAHWS, CAaMOBOCIIUTAHHUS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPEHHEHW TMO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3WIIUECH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTBITA M OMbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESTEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOMIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YBa)K€HUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAaAHUU
y4€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUUTHIBATh B CBOUX JECUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA EHHOCTSIMU U
COI[MAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a/lady, YBaXXUTEIbHOTO
OTHOUIIEHUS K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTHU IMEpE.
PonuHol, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIQJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTWMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CHYKeHHIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUN;



MOHMMAaHHE SMOIMOHAIBHOTO BO3/ICHCTBUS KUBOU MPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0OE30MacCHOr0 00pasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHHWE UEHHOCTM TPaBUJ HWHAWBHUIYATbHOTO M  KOJUIEKTHBHOTO
0€30I1acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HAHME TMOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIpaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpEC K pa3iu4yHbIM cdepaM mpodhecCHOHATBFHON e TENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYNKOB M OIICHKM WX BO3MOXHBIX TOCIEACTBUN ISt
OKPYKaIOUIEH CPEIbl;

OCO3HaHWE TI00AIBHOTO XapakTepa JKOJOTMUYECKUX MPOOJIeM W MyTed HX
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJeM, CBSA3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HAa COXpPaHEHUE PABHOBECHUS B DKOCHUCTEMax, OXPaHy BHUIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JEUCTBUM, IPHUHOCIIIMX BpEX  OKPY)KAIOLIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue PA3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, YKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTHYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/JICHCTBUSI MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE cherudUuKA OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKalolleM MHUpE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOjIeM
COXpaHEHUS IPUPOJITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHuss HOBOIO YpPOBHS PAa3BUTHS MEIULMHBI, CO3JaHUE IEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pecypcHble  MNPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, TTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYyaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOISANINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 OJIYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM 1O OHUOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTSIMU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yueOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaAIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpaXKaroLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, JKCIEPUMEHT U JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GyHKIMOHATBHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yNibTaThl OCBOEHHSI IMPOTPAMMBI CPEJHETO OOILEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU M03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOrHUecKHe JeHCTBUA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCuUKaIuu, 0000IICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSITHUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUSI (DAKTOB U SBJICHUM
KUBOM MIPUPOIBI;

CTPOUTBH JIOTMYECKHE PACCYXIAECHUS (MHIAYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIUPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea  JUIA IpeICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKHUX OOBEKTax, a



TaKK€  MPOTUBOPEUYMA  Pa3HOTO  poja, BBISIBICHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCIIEACTBUHN ACATCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE TTPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NelCTBUA:

BJIa/IETh HaBBIKAMU YU€OHO-UCCIIEI0OBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONB30BaTh PAa3jMuYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETAlHNH, MPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOSKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelleHus, HaXOAUTh apTyMEHTHI IJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHMUS,

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIATh IEJICHANIPABICHHBIN TIOUCK TEepeHoca CPEACTB M CIOco00B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC WJCH, TpEJjiaraTb OPUTHMHAIBHBIC TIOJIXOJbI M PEIICHUS,
CTaBUTb MTPOOJIEMBI U 33/1a4YH, JOMTYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pa6ora ¢ ungopmaunmei:

OpPUEHTUPOBATHLCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POPMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OWOJOTUYECKHX CIIOBApSX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax NaHHBIX, B WHTepHETE), aHaIM3UPOBATH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OIEHUBATH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3THMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudyeckoi mHpopMaru, HEOOXOAMMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajiay;

MpUOOpETaTh OIBIT KCHOJIB30BAHUS HHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO WCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMAabHYIO  (QOpMy  IIpenCTaBICHUS
ouosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIB30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa Tpu paboTe C
Ovonornyeckod MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HaKh W CUMBOJBI, (HOpPMYJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAaclO3HAaBaHWS W 3aMUTHl  WHOOpMAaIH,
uH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMKN JPYTrUX YYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS W B3aUMOJCHCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIFOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI U pelieHUN OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBHH C y4€TOM OOIIHMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IPUHAMATh ILEIM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIJISITH IUIAH JCUCTBUM,
pacnpenensiTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pEe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE NIPOEKTHI, OLEHMBAaTh HIEHU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IU4HBIX
CUTyalLUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUAMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaLUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX AECHCTBHSX M MOCTYIKAax IO OTHOLIEHHIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO IEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH  pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOUYTCHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHHUIO HIMPOKOM JpyAHULIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpUIAEMBIX JECHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTATOB U
OCHOBaHUI, MCMOJIb30BaTh NPUEMBI peduieKCUM IJIsi OIEHKH CUTYalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATH PEIICHUSA M0 MX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apryMEHThl JPYIMX IpU aHAIN3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0OHA M APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MMPABO U MPABO APYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIPETALUU U
IpeoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PAa3MYHBIX yU4E€OHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosiorueid. B mporpamme mnpenmMerHbie
pE3yNbTAaThl IPEACTABICHBI IO TO1aM O0YUYEHUS.

[IpeameTHbIE pe3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(pOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHUPOBO33PEHMS, O BKIIAJI€ POCCHUHCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKAHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMeH BEIIeCTB M IpEeBpallleHHe
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alusl KUBBIX CHUCTEM,
CaMOBOCIIPOM3BEIeHUE (PENpPOAYKIIHSI), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraThb OWOJIOTMYECKHE TEOpuu (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, IEHTpajbHasl J0TMa MOJEKYIsIpHON Ouonorun), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOT'O MO3HAHUSI B OMOJIOTMH: HAONIOACHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, MCIOJb30BAHHBIX HAYYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M IMPEBPALICHUS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OILUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJBbHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATH MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbs U 3/I0POBbSA
OKpPYXAaIOLUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTIO IMOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIHOJIB30BAaHUS JOCTHIKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAaclleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHMOPH/IHOTO CKpEIIMBAHUS JJIsl MpPEICKa3aHMUsl HACIEeJOBaHMs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M TIPaKTUYECKUE padOThl, COOIIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 I[ICEBIOHAYYHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ass 6MOJIOTHYeCKY0 UH(POPMALIMIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHoro mnpeametra «buonorus» ¢ 11
KJlacce JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJIOTMYECKUX TEPMHMHOB M TOHATHM:
BUJI, TIOMYJIALUSA, TeHO(OH, SBOIIOIMS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PAKTOPHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTHI, PEAYIEHThI, IeMd MHUTaHUS,
AKOJIOTHYECKas TpamMua, OMoreoreHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHUE TEeOpuu (IBOIOLNUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DOBOJIONMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBiICHUN U
nyteit sBomonuu A. H. CeepiioBa, yuenusi o ouocdepe B. W. Bepnaackoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONKMCAHHUE MKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHHM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOJyUYEeHHBIX
pPE3yNIbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTHYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHUS DSKOJOTUYECKUX (PAKTOPOB HA OpPraHU3MbI, MEpeHoca
BEIIECTB W TIOTOKA DSHEPIMM B DKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKpPYXAaIOLIUX IO, COOMI0IEHNS HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIEH
OPUPOAHON cpele, MOHUMaHUuE HEOOXOIMMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTUH JJIsl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTApHbIe OMOJIOTUYECKHUE 3a/laud, COCTABISThH CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBIMOJIHATh J1TA0OPATOPHBIE M MIpPaKTUYECKHUE pabdOThl, COOIIOIAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIIEHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJIEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIMU, HAYIHO-TOMYJISIPHEIC
MaTepualbl),  paccMaTpuBaTh  IJ100aJbHBIC  AKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM undgpoBbie
Ne i/ P Konrpoabnsie IIpakruuyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 0.5
HOTIOTI Kak Hayka https://m.edsoo.ru/7f41c292
JKuBbIe CHCTEMBI M IX OpraHu3aIus 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41c292
XUMHYCCKUH COCTaB M CTPOCHHE KIIETKH 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41c292
JKuzHenesaTeabHOCTh KIETKH 6 bubmorexa HOK
A https://m.edsoo.ru/7f41c292
PasMHOXEHUE U MUHAMBUAYAIbHOE Pa3BUTHE 5 | bubnmnoreka HOK
Opra"Hu3MoB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD g 15 bubmuoreka [{OK
OpPraHu3MoB ' https://m.edsoo.ru/7f41c292
Ceneknusi opranu3mMoB. OCHOBBI 3 bubnunoreka LIOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
PezepBHOE Bpemst 1 bubmorexa [IOK
P P https:/m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'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 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (i pp )
NMPOrpamMMbI Bcero oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 1
OBomtonHoHHAs OHoNOrHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHHE U pa3BUTHUE KU3HU HA 9 05 bubnunoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranusmsbl 41 OK aromas cpeaa 5 1 bubmmorexa [JOK
P pyzaiom pea https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
4
Coo01ecTBa ¥ 9KOJIOTHIECKHAE CHCTEMBI 9 hitps:/m.cdsoo.ru/Ti4 1ecT4
bu6nmorexa LIOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

IHOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue A op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MPUPOJIBIL.
[TpakTuueckas padorta Ne 1
bubmuoreka [JOK
2 «/cnonp30BaHuEe pa3IMYHBIX 1 0.5
https://m.edso00.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 buosiornyeckue cucTemsl, MpoLECCHl | bubnuotexa [JOK
U UX U3y4YEHHE https://m.edsoo.ru/863e6564
4 XUMHYECKHNHU cOCTaB KIeTKU. Boma u | bu6mmoreka [IOK
MUHEpAJIbHEIE COIU https://m.edsoo.ru/863e674e
bu6mmorexa [IOK
5 benku. CoctaB u ctpoeHne OeIKOB 1
P https://m.edsoo.ru/8636b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubmuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJIH KaTaJa3bl)»
bu6 OK
7 VYrinesonsl. JIunuasl 1 nomorexa L

https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hyxennoseie knciiorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropust u MeTO bl U3y4EHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CrpoeHune 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas padota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpEnapaTax U ux
OIMCAHUE»
bu6mmorexa [IOK
12 O6men Bemects wim MeTabosmsm https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 orocumres. XemocuHTes https://m.edsoo.ru/863e7c98
. bubnuotexa [JOK
14 Ouepreruieckuii 0bmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
kieTku. Muros. JlabopatopHas BuGmorexa LOK
15 pabota Ne 3 «Habmtonenue Murosa B 0.5 hitps-//m.cdsoo.ru/863¢Tdcd
KJIETKaX KOHYMKa KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
MaTpUYHOI'0 CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpascasnus — Guocunres benka https://m.edsoo.ru/863e796e
18 Hexknerounsie popmbI )KU3HU — bubmuorexa [JOK



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

BHUPYCHI

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

bu6mmoreka [IOK

19 @opMbI pa3MHOKEHUSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
N bu6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
)1 JlaGopaTtopHnast padota Ne 4 0.5 bubnunoreka [JOK
«M3y4eHne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
2 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
23 I'eneTrika — Hayka o bubnnorexka [JOK
HACJIE€JICTBEHHOCTHU U U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 npu3HaKoB. MoHOruOpuaHOE bubmmorexa [OK
https://m.edsoo.ru/863e8878
CKpELIMBaHUE
UTHOPUTHOE CKPEIIMBaHNE. 3aKOH
25 f—IICSaBI/II:JI/IJItIOFO HaI::J'IHeI)IOBaHI/ISI bubnnorexa LIOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npu3HakoB. JlabopaTopHas pabora
26 No 5 «M3yuenune pe3ynbpTaToB 0.5 bubnmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUs Y IPO30(HIIbI Ha
FOTOBBIX MUKPOIPENapaTax»»
27 I'eneruka nosa. Hacnenopanue bubmuoreka [JOK



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

IMPU3HAKOB, CHUCIIJICHHBIX C ITOJIOM

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

HNsmenunBocth. HenacnencreseHuas
U3MEHUYUBOCTh. JlaboparopHas

)3 pabota Ne 6. U3yuenue | 05 bubnnoreka [HOK
MOIU(DUKATTMOHHON U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psiia U
BapUAIMOHHON KPUBOI»

HacnencrBeHHass ”3MEHYMBOCTD.

79 JlaGopaTtopnast pabota No 7. | 05 bubnnoreka [JOK
«AHanM3 MyTaui y 1po30Qpuiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOMpEIapaTax»

bubmuoreka [JOK

30 Tenernia esobexa ! https://m.edsoo.ru/863e8d78
Peseprubliil ypok. O60011€HIE TIO

31 teme «HacnencTBeHHOCTD U 1
W3MEHYHBOCTH OPTaHU3MOBY

bu6mmoreka [JOK

32 (CeMeKIIiA Kak Kayia it npotiece ! https://m.edsoo.ru/8639214

13 MeToap! M JOCTUIKEHUS CEJIEKITUNA | bu6mmoreka [JOK
pacTeHUH 1 KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus Kak orpacib | bubnnorexka [JOK
MIPOU3BOACTBA https://m.edso0o.ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'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 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue A p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchbl
1 DBOJIIOLHS M METOBI €€ N3YICHUS 1 bubmorexa HOK
1 A ya https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus npeacTaBieHui | bubnnoreka [JOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
bu6 K
3 MuUKpO3BOTIOLMS 1 nommotexa [0
https://m.edsoo.ru/863e9cle
[Tomymsimus Kak IeMeHTapHas
eAMHUIA BUJIA U DBOJIIOIHH.
4 Jlaboparopnast pabota Ne 1 1 0.5 bubmorexa HOK
patopHaip B ' https://m.eds00.ru/863e¢99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBIKyIIME CUITBI (RJIEMEHTapHbIE | bubnuoreka [IOK
(akTOpPbI) SBONIOIHIH https://m.edsoo.ru/863e9dad
bu6mmoreka [IOK
6 EcrecTBeHHBIN OTOOP M €10 (GOPMBI 1
P bop https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOIONUN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas | 0.5 bubnuoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCITOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEIILHOTO XapaKTepay
g Hanpasnenus u nytu | bubnuoreka [IOK

MAaKpO3BOJIFOLIHHA

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



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

9 HeoOpatumocTs 3BoIONINN
10 Hcropus xu3HU Ha 3emile 1 METObI
e€ U3yueHUst
1 ['unoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863eadSab
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl SBOTIOIUU
PacCTUTENBHOTO U )KUBOTHOT'O MUpA.
13 [IpaxTnueckast padorta Ne 1 05 bubnuoreka [IOK
«M3y4eHne HCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi 1 KUBOTHBIX B
KOJUTEKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpPraHU4YECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBxyuye cuibl ((pakTopsl) bubnuoreka [IOK
aHTpoIOoreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH IBOJIOLHNU
YyeloBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIC bubnmnoreka [JOK
aJlanTalyu yejloBeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O6001ICHHE 10
19 TeMme «BO3HMKHOBEHME U Pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJ0rus Kak HayKa
21 Cpensl 00uTaHUS U YKOJIOTHYECKHE 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.
Jlaboparopuas pabota Ne 3.
«Mopddonoruueckue 0COOEHHOCTH

22 pacTeHMi U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bu6mmorexa [IOK
23 brotirieciie Qaitope! https://m_edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IToncuéTt mI0THOCTH 0.5
TOMYJISIIIAK Pa3HbIX BUOB
pacTeHui)
)5 Coob1ecTBa OpraHu3MoOB — bubnuotexa [JOK
OMOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI bubmuoreka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TOKA3aTENN SKOCUCTEMBI.
bu6mmorexa [IOK
27 OKOJIOTN4eCKHE MUPAMUJIBI.
N https://m.edsoo.ru/863eb5fa
CaoiictBa s3xocucteM. Cykueccust
28 [TpupoaHbIe SKOCUCTEMBI
29 AHTpPONIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rimobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [JOK

oumocdepsl

https://m.edsoo.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
PeszepBHbIil ypok. O6001ICHUE TEMBI
34 «Co0011ecTBa U KOJIOTMUECKHE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOT'PAMME



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

YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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