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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTMM TEOPETHUECKYIO OCHOBY ISt
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneruduke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOUW MIPUPOLI M 0OCCIICUCHUH
CYILLECTBOBAaHMS 4esioBeueckoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBaAMU
yueOHoro mnpeamera «buonorus», omnpeaenser o00sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjenaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

B nmporpaMmvme mo OHONIOTHMM TaKXe YUYUTHIBAIOTCS TpPeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NEeSATEeTbHOCTH/YUEOHBIX JEHCTBUM OOYydYaloIMXCd MO OCBOCHHIO COJCpP>KaHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAy4YHOTO  MHUPOBO33pPEHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, FKOJOTUUECKOTO MBIIICHHUS, PEJICTABICHUN O 3I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[ToaToMy Hapsimy ¢ u3yueHueMm oOIEeOMOTOTUYECKUX TEOPHUH, a TaKke 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MPOTpaMMe MO OMOJIOTHHU YJEJI€HO BHUMAaHHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHHUI 4YeIOBEKa, MEIHNKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
[eJIECO00Pa3HOr0 TOBEICHUS B OKpY)KAIOIIEH MPUPOMHON Cpene, aHaiam3a
BIIUSHUS XO3SWCTBEHHOW JESATCIBPHOCTH YEJIOBEKAa HAa COCTOSHHE IMPUPOIHBIX M
HCKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHHE BHUMAHMSI K MPUKIIATHON HAIIPaBICHHOCTH
yaeOHoro npenMera «buosorus» MpoaUKTOBAHO HEOOXOIUMOCTBIO OOeCIeueHus



YCIOBUH ISl pEeLIEHUsI OJHOW M3 aKTyaJlbHbBIX 33]a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K H3MEHEHHUSM JIMHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YU HBOJIIOLUH, CO3MAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, IKOJIOTMYECKOT0 MBILIUICHHS, HEHHOCTHOTO OTHOIIECHHS K KUBOU MPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX ©  HWH(POPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpPENENEHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OOy4aroluecs: TOJDKHBI OCBOMTH 3HAaHUA W YMEHHs, 3HAUYUMBbIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHMMAIOT 3JIEMEHTHI COJIEPKAaHUsI, KOTOPbIE CITYKAaT OCHOBOM JIJIs1 (POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe COAEpXKaHUS y4yeOHOro Mmarepuana B Mporpamme IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOLIUE COAEpKATENbHbIE JIMHUN: «bronorus kak Hayka. Meroasl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpPraHU4eCKOro MHUpPay,
«OBONIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi ydueOHOoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCITIOJI30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOM
JUIsl (pOPMHUPOBAHUSL NPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX Hay4YHOI'0 MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydarommxcss oO0mell KyJbTypbl, (YHKIHOHAIBHOU
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBICHHS OKPY>KAOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUSI UYEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOTUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUI CBOEH JIEITEIBHOCTH IO OTHOILICHUIO K OKPYKAIOIIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOuiero o6pasoBanust «buonorus», m3zydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTEIBHBIM yUE€OHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenust Ononoruv Ha 6a30BOM YPOBHE CPETHETO 0011Iero 0Opa3oBaHuUs
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUASA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

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

Metobl O3HAHUS KUBOW MPUPOIBI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHU3AINU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BemlecTB B KieTke. l[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTsl — Oumosormueckue Katanmm3atopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JAe30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxieHrne MUTOXOHJpUN W TacTud. Bunabl mactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdleMoHCcTpaum:

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

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOMU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHue 3yKapHOTHUYECKOW KIETKN», «CTpOEHUE KMBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpENnapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabota Ne 2. «M3ydyeHue cTpoeHUsI KIETOK pPaCTCHUI,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Ponbs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OxkucnurenbHOe dbochopunupoBanue. O DHEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — marpuunbii cuaTe3 PHK. Tpancnsauus — GuocunTes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XKUBOTHBIX W UEJIOBEKa, BHI3HIBAEMbIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpUIIHs, peBepraza W WHTerpaza.  [Ipodumaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbuos, [. . UBanoBckuid, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3HeHHbIN 1ukin Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KnerouHplii UK, WM JKU3HEHHBIM 1MKNT KieTku. MHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrMyeckue OCHOBBI Pa3MHOKEHHMS W  WHIUWBHUIYaJIbHOTO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U 1nosnoBoe. Buabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. IIponecchl, MpoUCXOAIINE HA CTagusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHWE W PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (ClepMaro30ui, SIMIEKIETKa) — CIHEepPMaTOre€He3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



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

Poct m pasButne pacreHuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «Jlenenune xkietku Oaktepuity, «CTpoeHUE TOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-aliUInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mcropus pa3Butus reHeTUKUA. Posib nuTOn0rMmn
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctotel ramer. [loHOE ¥ HEMOJHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka nosa. XpoMOCOMHOE OMpeeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocOMBI. ['omMorametrHeie W rereporaMeTHble oOpraHusMbl. HacnepgoBanwue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranOHHbIN psil M BapyuallMOHHAS KPUBAs.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 U TMO0JOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YKCIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKHU, TPOPUIAKTUKH U JICUCHUS TeHETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIMBaHUs»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MuUKpompemnapaTr «Jpo3oduna» (HOpMma, MyTauuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabopaTtopHnas paborta Ne 6. «M3yuenne MoauUKAIIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHantHod JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckne W dTtudeckue  mnpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. IBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONMHU. [laneoHToNOTHYECKHE: TOCIEI0BATEIbHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHass Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHIIBI SBOJIONMUA BUAOB 1O [lapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MuxkpoosBostorus. [lomymsiius kak eAMHUIA BUA U DBOJIIOIIHH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

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

[Iprcnoco6eHHOCT, OpPraHU3MOB Kak pe3ysibTaT ABoJOIUU. [Ipumepsl
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

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

MaxkpoaBomorusi. DopMbl  IBOMIONUHU:  (QUIETUYECKAs, JTUBEPreHTHAS,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUM:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaAHUE», « IKOJIOTHUECKOE BUAO0OPA30BAHUEY.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TJIOJNOB U CEMsH, KoJuleKuus «l[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUHN Yy
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJEIb
«CTpoeHue roJIOBHOrO MO3ra I0O3BOHOYHBIX).

buoreorpadguueckass kapta Mupa, KoJeKius «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «/lpo3oduna» (Hopma, MyTaruu (GopMbl KPbUILEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HHU Ha 3emue.

JlonaydHble TpeACTaBICHUSI O 3apOXKJICHUM KW3HU. HayuHble TUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUSL. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTAIBHOE TTOATBEPKACHNE XUMUUECKOW IBOTIOIMA. HavanbHbie 3Tanb
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

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



XapakTepucTUKa KJIMMaTa U Te€0JOrnyecKux IporueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

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

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJ0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM W BETBU 3BOJIOLMN YEJIIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenmoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHUYECKHX 4YEepT CTPOCHHUS YelIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsku  «lIpoucxoxknenue — yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIAEMbIX )KUBOTHBIX U PACTCHUI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKcKypeHsl «IBONIOLUSA OPraHUYECKOr0 MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. OpranusmMsbl 4 OKpYy:KawIIas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUI0  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEeUTpau3M. 3HaueHHE OWMOTHUYECKUX B3aMMOJEWUCTBHM I CYIIECTBOBAHUSA
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpakTHYeCKHE padoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pa3HbIX MECT OOMTAHUS.

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

[Tpaktrueckast padota Ne 2. «Ilomcyu€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

Okonoruueckne cucrembl (dkocucteMbl). [loHstne 00 »sKocucTemMe U
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, peAyleHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OCHOBHBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. DKOJIOTHUYECKUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o ouochepe. I'panuiipl, coctaB U CTPyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKIIBI JIEMEHTOB (yTaepo/a,
azota). 30HaIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMUYHMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
yIOpaBJIICHHUS] TPUPOJIHBIMU pecypcaMd U HX HUCHodb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBay, «llenmu nuTanusy, «IKOJOTUYECKAs] TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHMs] BO3/IyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriiepoaa B Ouochepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojaelb-anruKamnus «Tunudabie OMOIIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
YKUBOTHBIX, MPUHAIICKAINE K PAa3HBIM SKOJOTHUYECKHM TpyMIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepanun, n300pakeHHs] OXpaHSEMbIX BHIOB
pPaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBalTCS TpeOOBaHUSA K pe3yibTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAAUIUNA Pa3BUTHS OHOJIOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMA B OOIIECTBE NpaBUJIaMHU M HOpPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIIEHHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMbITA JICITEILHOCTH B MPOILIECCE Peaar3alli OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBAKCHHE
3aKOHA U MPaBOIOPSIKA;

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

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOIIIEHHUE K MPUPOJTHOMY HACIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMU S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJIUTEIISIM, CO3/JAaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIICHUH;



MOHUMAaHWE YMOITMOHAIIBHOTO BO3ACHCTBUS KUBOW MIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BHUIAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAIBHOIO 0J1ArONOJyYHUsi:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTH TPABWI WHIWBHAYATHHOTO ¥  KOJUJIEKTHBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AaKTHUBHOH JESITCIIBHOCTH TEXHOJOTHYCCKOH M COIMAIBLHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHMS TIOCTYIIKOB M OIEGHKH WX BO3MOXHBIX TOCIEACTBUN IS
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIIOICHUE  TMpaBUJ  TIOBEICHHS B MPUPOJE,
HAIMpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);



AKTMBHOE HENPUATHE JEHUCTBUM, IPHUHOCIIIMX BpEX  OKPYKAIOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPETOTBPAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JEATEIBHOCTH IKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJid B
(OpMHpPOBaHNUN PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTU oOydarommuxcs, (GopMupyeMmon
MIPU U3YyYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBISATh
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MUpa M CHEUU(PUKY METOIOB IO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JeUCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpPCaJbHblE Yy4yeOHbIE JCHCTBUSA B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OpPMYJIHpPOBaTh W aKTyaJlM3UpOBaTh  MpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHble MPU3HAKH, YCTAHABIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

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

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHMH B M3y4aeMbIX OMOJOTHMUECKHX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESATENIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH KU3HEHHBIX ITPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMHUpPOBATh HAYYHBIM TUI MBILIUICHUS, BIAJI€Th HAYYHOU TEPMHUHOIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ PpEelIeHHs, HAXOAUTb apryMEHThl ISl JOKa3aTesIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTMYECKUX CIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOpMyIHpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

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

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHYECKue, (Quisnueckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJbLHBIMY KOMMYHUKATHBHBIMH e CTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJHEHUS TMpejiaraeéMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HMCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN yIeOHOM 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenartb poid ¢ Y4ETOM MHEHHM Y4YaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS [UIsl BBISIBICHUA MNpoOJIeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATh IO3HABATEIIBHYIO JEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJCTh HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEWCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
JKU3HCHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomiorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpkKAHUE OWOJIOTMYECKUX TEPMUHOB U TOHSATHUM:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTUYECKHE TEOopuu (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy HCCICAyeMbIMH BEIUYMHAMU, OOBSICHEHHE TMOJYYSHHBIX



pE3yNbTATOB, MCHOJb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUA M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJIyYE€HHbIE 3HAHUS AJI1 OOBSACHEHUS OMOJOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUH
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAaclIeIOBaHUE, COCTaBISATH CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBATh HH(OpPMAILIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHbIE COOOIIEHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTH 3HAHUA O MECTE U POJIM OMOJIOTHUH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a]a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(DOHA, SBOIIONMS, ABIKYIINE CUIIbI ((haKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTHI, PEAYIEHTHI, IeNMd MHUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, depenoBanusi TJIaBHBIX HampaBleHUH U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOILUX JOJeH, COOI0IEHUS HOPM IPaMOTHOIO MOBEICHUS B OKPYXKarolen
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U IHEPTUH B IKOCHUCTEMaX (LIETH MTUTaAHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

n/n

HaunmenoBanue
pa3aesioB u TeM
NMPOrpamMMbl

KoaunuecTBO 4acoB

KoHnTtpoJubHbie

Bcero
padoThbI

IIpakTH4eckue
padoTbl

DJIeKTPOHHbIE
(uu¢pposbie)
o0pa3zoBaTejibHbIE

pecypchl

Conep:xkanue Tema 1.
buoJsorus kak Hayka (2
4) buoJsiorusi Kak Hayka.
Cas13b OM0J10THH C
00111eCTBEHHBIMH,
TEeXHUYECKMMU U
APYTHMMH eCTeCTBEHHbIMU
HayKkaMmu, puiiocopuei,
3THKOM, 3CTETHKON 1
npaBoM. PoJb Onosiornu
B (opMHUPOBAHUHU
COBPEMEHHOI HAY4YHOMH
kapTuHbl Mupa. Cucrema
OMOJIOrHYECKHUX HAYK.
MeToabl NO3HAHUA
JKMBOM NPUPOABI
(nadmaronenue,
JKCIIEPUMEHT, ONMCAHMe,
u3MepeHme,
KJIaccupuranms,
Mo1eJIMPpOBaHue,
CTATUCTHYECKAS
00padoTKa JaHHBIX).
JdemoHcTpaumnu:
Moprpersi: Y. {apBun,
I'. Mengean, H. K.
Koabuos, /I:k. Yorcon n




®. Kpuk. Tabauub! u
cxeMbl: «MeToabl
MO3HAHMS KMBOM
NPHUPOABI».
JlaGopaTropHbie U
NpaKkTHyecKue padoTbl:
IIpakTuyeckas padora
Ne 1. «<cnonb3oBanue
Pa3IUYHBIX METO/I0B NMPH
U3yYeHHH
OMOJIOTMYEeCKNX
00bexkTOB». Tema 2.
7KuBble cucteMbl U MX
opranuzanmus (1 4)
7Kusble cucrembl
(0uocucrembl) Kak
npeaMeT U3y4eHus
ouosiornu. Oriinyue
JKMBBIX CHCTEM OT
HEOPraHNu4ecKou
npupoasl. CBoiicTBa
omocucreM M UX
pa3HooOpa3ue. YpPOBHHU
opraHu3anuu domocucreM:
MOJIEKYJISIPHBIH,
KJIETOYHBIH, TKAHEBDI,
OpPraHu3MeHHbIH,
NOMYJIAMOHHO-BU0BOIA,
JIKOCHUCTEMHBIN
(OmoreoueHOTHYECKHUIT),




ounocdepHbIii.
JdemoHcTpaumuu:
Taboauubl ¥ CXeMbI:
«OCHOBHbBIE IPU3HAKH
JKU3HN», «Y POBHH
OPraHU3alMHU JKUBO
NPHUPOABI».
Oo6opynoBanue: Mojae/b
moJekyJsl JTHK. Tema 3.
XMMHYECKH# cOCTaB U
CTpoeHHe KJIeTKH (8 u)
XuMH4YeCKHii COCTaB
KJIeTKH. XHMHYeCKHe
3JIEeMEeHTHhI:
MAaKpO03JeMeHThI,
MHKPO3J1eMeHThI. Boga n
MHHepaJbHbIEe BelleCTBA.
DOYyHKUMH BOAbI U
MHHEPAJIbHBIX BelIECTB B
kiaerke. Ilognep:;kanue
OCMOTHYECKOIr0 0aj1aHca.
beaku. CocraB u
cTpoeHHe 0eIKOB.
AMHHOKHCJIOTBHI —
MOHOMepbI 0eJIKO0B.
He3amenumMble u
3aMeHHMbIe
aAMHHOKHCJIOTBI.
AMHMHOKHCJIOTHBIH
COCTaB. YPOBHH




CTPYKTYPHI 0eJIKOBOI
MOJIeKYJIbI (IepBUYHASA,
BTOPHYHAs, TPETUYHAS U
YyeTBEepTHYHAS
CTPYKTYpa). XuMH4YecKue
CBOIiCcTBA 0€JIKOB.
buosornyeckue
¢pyHKuMHu 6eaKOoB.
®epMeHTHI —
OnosioruyecKue
KATaJIN3aTophbl.
Crtpoenue ¢pepmenTa:
AKTHUBHBIN LEHTP,
cyOcTpaTHas
crneuMPUuIHOCTD.
Kogepmenrsl.
Buramunbl. Oriauuus
(¢epmenToB ot
HEOPraHu4eCcKHX
KATaJIN3aTOPOB.
YriaeBoanr:
MOHOCAXaAPHUAbI
(rimoko3a, pudo3a u
Ae30KCUpudosa),
aucaxapuasl (caxaposa,
JIAKTO032) U
MOJIMCAXAPU/IbI
(kpaxmaJi, IVIMKOTeH,
HeJTH0J1032).
buosornyeckue




(yHKIUH yI1€BOIOB.
JIlnnmuaer:
TPUIJIHMLEPHIbI,
dochounmuambi,
CTEPOU/bI.
I'mapopuibHo-
ruipoodHbIe cBOiicTBA.
Buosoruyeckue
(pyHKIUM TUIIHI0B.
CpaBHeHHe yIJIeBO/J0B,
0€JIKOB M JIUNHIO0B KaK
HCTOYHUKOB JHECPIUH.
Hyxk/1enHOBbIE KHCTIOTHI:
JHK u PHK.
Hyxkaeoruabl —
MOHOMepbI
HYKJICMHOBBIX KHCJIOT.
Crpoenne n pyHKIHH
JHK. Ctpoenne n
¢pynxnun PHK. Buasi
PHK. AT®: ctpoeHue u
¢pynxknun. Hurosorna —
HAYKa 0 KJIETKe.
Kuerounas teopusi —
NpuMep B3aMMOAEHCTBUA
uaei u paxkToB B
HAY4YHOM NO3HAHHWH.
MeTtoas! H3y4eHUs
kJeTku. Kilerka kak
LeJIOCTHASI JKUBAS




cucrema. Oouue
NPU3HAKH KJIETOK:
3aMKHYTasl HApYKHast
MeMOpaHa, MOJIEKYJIbI
JHK kak reHeTuyeckui
anmapar, cucremMa
cuHTe3a Oeska. Tunbi
KJIETOK:
JyKApHOTHYECKAS U
NMPOKAPUOTHYECKAS.
Oco0eHHOCTH CTPOEeHUs
NPOKAPUOTHYECKOI
kieTku. Kiterounas
CTeHKAa 0aKTepuid.
Ctpoenue
JYKAPUOTHYECKOM
KJIeTKkH. OCHOBHbIE
OTJIMYMS PACTUTEIbHOM,
KMBOTHOI M TPUOHOMH
kJjeTku. IloBepxHocTHbIC
CTPYKTYPBbI KJIE€TOK —
KJIETOYHAS CTeHKA,
TJIMKOKAJINKC, UX
(pynkuumn.
IlinasmaTnyeckast
MeMOpaHa, eé CBOMCTBA U
¢pyuxuuu. Huronnasma u
eé opraHomnasl.
OaxnomemOpaHHbIe
OPraHOUAbI KJIETKH:




IIIC, annapar I'oabaxu,
JIN30COMBI.
IosryaBTOHOMHBIE
OPraHoOM/Jbl KJIETKHU:
MHMTOXOH/JPHH,
IJIACTH/IBI.
IIpoucxoxnenue
MMTOXOHJAPHI U IJIACTH].
Buael niiacrusa.
HememOpannble
OPraHoOM/Jbl KJIETKHU:
pud0COMBI, KJIETOYHbIH
LHEeHTP, HeHTPHOJIH,
PECHUYKH, )KTYTHKH.
@OYHKIHUN OPraHOUI0B
KJIeTKH. Bkitouenns.
Anpo — peryJssTOpHbIN
HeHTp kjaeTtku. CTpoeHue
siApa: siaepHas 000104Ka,
KAapHOILIa3Ma, XPOMATHH,
AAPBILKO. XPOMOCOMBI.
Tpancnopr BewecTs B
KieTke. Jlemoncrpannu:
IMopTtpertni: A. JleBeHryK,
P.I'yk, T. llIBann, M.
Hlneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk,
M. Yuakuuc, P.
®pankaun, K. M. Bap.
JAuarpammsl:




«Pacnpenenenue
XHMHUYECKHUX 3JIEMEHTOB
B HEKUBOW NPUPOaE»,
«Pacnpenesienue
XHMHUYECKHX 3JIEMEHTOB
B ’KUBOI NIpUpoOae».
Tabamnubl U cxemMbl:
«Ilepuoanyeckas
Ta0JAMIA XUMUYECKHX
3J1eMeHTOB», «CTpoeHue
MOJIEKYJIbI BOAbI»,
«buocunTe3 OeaKaY,
«CTpoeHne MOJIEKYJIbI
oesaka», «Ctpoenne
(pepmenTay,
«Hyk1enHoBbIE
kucaorsl. JJHK»,
«CtpoeHue M0JIEKYJIbI
AT®P», «CTpoenne
JYKAPUOTHYECKOMN
KJIeTKI», «CTpoeHue
KHBOTHOM KJIETKH»,
«CTtpoenue
PacTUTENbHON KIETKI,
«Crtpoenue
NMPOKAPUOTUYECKOI
KJIeTKW», «CTpoeHue
AAPA KICTKN»,
«¥YraeBoab», «JIMIUABLD).
OobopynoBanmne:




CBETOBOI MUKPOCKOII,
o0opyaoBaHue 15
NpoBeACHUS
Ha0JII0IeHH,
U3MepeHui,
JKCIIEPHMEHTOB;
MHKPONpenaparbl
PacTUTEJILHBIX,
*KMBOTHBIX U
0aKTepHAJIbHBIX KJIETOK.
JlaGopaTtopHbie H
NpakTHYecKue padoThbl:
JlaboparopHasi padora Ne
1. «M3y4yenne
KATAJIUTHYECKOI
AKTHUBHOCTU (hepMEHTOB
(Ha mpuMepe aMUJIa3bl
WIH KATAJa3bl)».
JlabopaTopnasi paGora Ne
2. «3y4enue cTrpoeHnst
KJIETOK pacTeHHH,
JKMBOTHBIX H OaKTepuii
N0/l MUKPOCKOIIOM Ha
rOTOBBIX
MHKpoONpenaparax u ux
onucanme». Tema 4.
Ku3HeneaTeJJbHOCTH
KJIeTKHU (6 1) O0MeH
BeleCTB, WIH
MeTa00JM3M.




AccuMuUISIIn
(m1acTuyeckuii o00MeH) U
AUCCUMMIISLHA
(3HepreTuveckuii 0OMeH)
— JBe CTOPOHBI €INHOT0
npoiecca Mmeradoau3sMa.
PoJab 3akoHOB
cOXpaHeHMs BelleCTB U
JHEPruM B MOHMMAHUM
MeTaboan3ma. Tunsi
o0MeHAa BellecTB:
aBTOTPOQHBIN 1
rereporpodubiid. Pob
(epmenToB B 00MeHe
BellleCTB U NpeBpalleHUu U
JHEPTUM B KJIETKe.
dortocunre3. CBeToBas u
TeMHOBas1 (a3bl
(porocunresa. Peakumu
(¢porocunTesa.
IpdeKTUBHOCTH
¢orocunTe3a. 3HaueHue
(dorocuHTeE3a NI KU3HH
Ha 3emute. Bausinue
YCJIOBHMH cpelbl Ha
(¢orocunTe3s U cocoOHI
NOBbILIEHUS €ro
NPOAYKTUBHOCTH Y
KYJbTYPHBIX PacTeHUil
XemMocHHTE3.




XeMOCHHTE3MPYHOLIHE
O0akTepuu. 3HAUEHUE
XeMOCHHTe3a JJIs JKU3HHI
Ha 3em.re.
JHepreTudecKuii 00MeH
B KJleTKe. Pacimenienne
BeEILECTB, BblJeJIeHHE U
AKKYMYJHPOBaHUE
JHEPTrUM B KJIETKe.
JTanbl JHEPreTHYECKOr0
oomena. I'mukosn3.
bpo:xenue u ero BUAbI.
Kucaopoanoe okuciienne,
HJIM KJIETOYHOE JbIXaHHe.
OxucanreabHoe
¢ochopunupoBanmue.
IpdexTUBHOCTH
IHEPreTU4eCKoro
ooMeHa. Peaknun
MATPHYHOI'0 CHHTE3Aa.
I'eneTnyeckasn
nHpopmanus u JHK.
Peanu3zanusn
reHeTHYecKoii
HH(popMannu B KiIeTKe.
I'eneTnyecKHui KOI M €ro
CBOMCTBA.
Tpanckpunuusa —
MATPUYHBIA CHUHTE3
PHK. Tpancasiuuss —




OnocuHTe3 Oesika. ITanbl
TPAHCJIALMH.
KoxupoBanue
aMHMHOKHCJIOT. Posib
pudocom B OMOCHUHTE3E
O0eaka. Hekierounble
(opmbI KH3HU —
Bupycsol. UcTtopus
OTKpbITHA BUpycoB (.M.
HNBaHoBCKMIl).
Oco0eHHOCTH CTPOCHUS U
JKN3HEHHBIA UK
BupycoB. bakrepuogaru.
Bosae3nn pacrenmnii,
*KMBOTHBIX H YeJI0OBeKa,
BbI3bIBa€Mbl€ BUPYCAMM.
Bupyc ummyHonepuuuTa
yesoBeka (BUY) —
Bo30yauTean CIIH /a.
Ooparnas
TPAHCKPUIILMS,
peBepTa3a U MHTErpasa.
IIpopuniakruka
pacnpocTpaHeHust
BUPYCHBIX 3a00/1eBaHMI.
JdemoHcTpaumnu:
IToptpersi: H. K.
Koabuos, /1. K.
HNBanoBckmii, K. A.
Tumupsnszes. Tadauubl u




cxeMbl: « TUnbI
NUTAHUD,
«MeTtaboam3m»,
«Muroxonapus»,
«JHepreTuvecKui
o0Men», «Xu1opomiacT,
«®DoTOCHHTE3Y,
«Ctpoenune THK»,
«CtpoeHnue u
(pyHknuoHupoBanmne
reia», «Cunre3s 0ejika»,
«I'eneTnyecknii Kom»,
«Bupycon,
«bakrepuodarn»,
«CtpoeHnue u
“KM3HEHHbIH IUKJI
Bupyca CIIN a,
O0axTepuodaray,
«Penauxamusa JTHK».
OobopynoBanue: mojaesu-
aNIUIMKAIUA <Y IBOCHHUE
JHK u Tpanckpunuus»,
«buocuHnTe3 dekay,
«CTpoeHue KIETKH»;
Mmozeb crpykrypsl JJTHK.
Tema 5. Pa3mHoxeHHE U
HHANBHUIYAJBHOE
pa3sBUTHE OPraHu3MoB (5
4) KineTounblii nukI,
WIN KU3HEHHBIH IUKJI




kJjeTku. Uarepdasza u
muto3. [lpoueccsl,
NpoTeKaKIue B
uHTepdaze. Peruiukanus
— peakuusi MATPUYHOT O
cunte3a JJHK. Ctpoenue
XpOMOCOM.
XpoMocomHblil Habop —
KapuoTui. JunjionaHbii
H ranJouaHbIi
XPOMOCOMHBIE HA0OPbI.
XpomaTuasbl.
IluTosornyeckue OCHOBBI
Pa3MHOKeHUS U
HHAUBUIYAJBHOTO
Pa3BUTHS OPTaHU3MOB.
Jlenenune KjaeTkn —
MuTo3. CTaiuu MuTO34.
IIpoueccsl,
NpoucxXoAsme HA
Pa3HBIX CTAAMAX MUTO3A.
buoJsornyeckuit cMbICJI
MHTO3A.
IIporpammupyemas
rudesib KJIeTKH —
anonTto3. ®opmbl
Pa3MHOKEeHUA
OpPraHu3MoB: OecroJioe u
1oJioBoe. Buambl
0ecroJioro




Pa3MHOKEHUS: TeJIeHue
HA/IBO€, IOYKOBaHHE
OHO- H
MHOIOKJIETOYHBIX,
cropoodpa3oBanmue,
BereTaTuBHOE
Pa3MHoOXKeHHe.
HckyccTBeHHOE
KJIOHUPOBaHUe
OPraHu3MOB, €ro
3HAYeHHe /ISl CeJIeKIMH.
ITos10BOE pasMHOKEHME,
€ro OTJIM4HUsA OT
0ecmnoJioro. Meiio3.
Cragun Mmeiio3a.
IIpoueccsl,
npoucxoasimme Ha
cTaausix Meio3a.
IloBenenue xpoMocoM B
meiio3e. Kpoccunrosep.
buosornyeckuit CMbICT U
3HAYeHHe Meo3a.
I'ameTorene3s — npouecc
00pa3oBaHus MOJIOBbIX
KJI€TOK Y ’KUHBOTHBIX.
ITosi0BBIE KeT1e3bI:
CeMEHHNKH U INYHUKH.
OOpa3oBaHue U pa3BuTHE
MOJIOBBIX KJIETOK —
ramet (CliepMaTo30m,




siifnexyeTKa) —
criepMaToreHes u
oorenes. OcodeHHocTn
CTPOEHUS ANUIEKIETOK U
CIepMAaTO30U/10B.
OnsionorBopenmue.
IIapTenorenes.
NuauBuayanbHoe
pa3BuTHe (OHTOreHe3).
IMOpHOHATbHOE
pa3BuTHe (AMOpHUOTreHe3).
JTanbl SMOPHOHAJIBHOTO
pa3BuUTHA Y
MO03BOHOYHBIX
*KMBOTHBIX: Ip00.JieHHe,
racTpyJsius,
opraHoreHes.
IMocTamOpuonanbHOE
pasButue. Tunsl
NMOCTIMOPHOHAILHOIO
pa3BUTHSA: IPMoe,
HenpsiMoe (JINYMHOYHOE).
Bausinue cpeabl Ha
Pa3BUTHEC OPraHU3MoOB,
(dakTopsbl, ciocoOHbIE
BbI3bIBATH BpO)KlIéHHI)Ie
ypoactsa. Poct u
pa3BUTHE PACTEHHH.
OHnTOreHe3 HBeTKOBOIO
pacTeHusi: CTPOeHHE




ceMeHH, CTaAuu
pa3BuTHSL.
JdemoHcTpaumuu:
Tadauubl U CXeMbI:
«DopMbI PA3MHOKEHUS
OPraHu3MoB», «/[BoiiHOE
OIJIOIOTBOPEHHE Y
LIBETKOBBIX PACTEHUID,
«BereratuBHOE
pa3MHOKeHue
pacrenuii», «/lenenue
KJIETKH OaKTepuii»,
«CTpoeHue moJ10BBIX
KJIETOK», «CTpoeHue
XpPOMOCOMBI»,
«KJ1eTOUYHBIH UK,
«Penumukamus JTHK»,
«MuTo03», «Meiio3»,
«IIpsMoe 1 HenpsaMoe
pa3BuTHEe»,
«["ameTorenes y
MJIEKONUTAIOIIUX U
yeji0BeKa», «OCHOBHBIE
CTaJIMH OHTOI'eHEe3ay.
OobopynoBanue:
MHKPOCKOIIL,
MHKPONpenaparbl
«Cunepmarto3onabl
MJIEKONMTAIONIEr 0%,
«Sliinekjerka




MJIEKONUTAIOLIET 0»,
«Kapuoknne3 B KjIieTKax
KOpeuIKa JyKa»,
MATrHUTHasi MOJeJIb-
anmiukanus «/lenenue
KJeTkn»; moaenn JTHK,
Mojeb MeTaga3sHoH
XPOMOCOMBI.
JlabopaTopHble u
NpaKkTHYecKue padoTbl:
JlabopaTopHasi padora Ne
3. «HaoOaronenne MUTO3a
B KJIETKAaX KOHYHKA
KOpelIKa JyKa Ha
rOTOBBIX
MHKpPoOIpenaparax».
JlabopaTopnasi padora Ne
4. «A3yuyenue crpoeHust
MOJIOBBIX KJIETOK HA
rOTOBBIX
MHKPONpenaparaxy».
Tema 6.
HacJienctBeHHOCTDH M
U3MEHYNBOCTH
OpranusmMos (8 4)
Ipeamer u 3axa4u
reseruxku. Ucropus
Pa3BUTHS T€HETHUKH.
Poab nurosiorun n
3MOPHOJIOTUH B




CTAHOBJIEHUHU I'€HETHKH.
Bxuan poccuiickux u
3apy0e:KHbIX YYEHBIX B
pa3BuTHE reHeTH- 26
Ipumepunas padouast
nporpamma Ku. Mertoasbl
reHeTHKH
(rudpuaoJI0rnyYecKuid,
HUTOTreHEeTUYECKUIA,
MOJIEKYJISIPHO-
reHeTH4YeCcKuii).
OcHOBHBIE TeHeTHYECKHUE
nousatTus. I'enernyeckas
CHMBOJIMKA,
HCMoJIb3yeMasi B cxeMax
CKpelIUBaHui.
3aKOHOMEPHOCTH
HacJIeI0BAHUA
NPU3HAKOB,
ycTaHoBJIeHHbIe .
Menpaenem.
Monoruopuanoe
CKpelnuBaHue. 3aK0H
e1MHO00pa3usi rHOpHU10B
NMepBOro MOKOJeHHs.
IIpaBuio
AOMHUHHUPOBAaHUSA. 3aKOH
pacienJieHus
npu3sHakoB. I'unoresa
qyucToThl ramer. IoaHoe




U HeIoJIHOE
AOMMHHPOBaHHeE.
JAurudopuaHoe
CKpelnuBaHue. 3aK0H
HE3aBHCHMOI0
HACJIeJ0BAHUA
NPU3HAKOB.
utoreneruyeckne
OCHOBBI TUTHOPHUIHOTO
CKpelIUBAHUSA.
AHanusupymouiee
CKpelluBaHue.
HUcnonb3oBanue
aHAJIM3HMPYIOLIEro
CKpelUBAHUSA JJIA
onpeaejeHUsi reHOTHIA
ocoou. CuenJieHHOe
HacJe[l0BaHMe
npu3Hakos. Padora T.
Moprana no
CLeNJIeHHOMY
HACJIEA0OBAHUIO T€HOB.
Hapymenue cuenjieHus
reHOB B pe3yJbTaTe
KPOCCHHIOBEpa.
XpomocomMHast Teopust
HACJIeACTBEHHOCTH.
I'eneTn4yeckue KapThbl.
I'enernka moua.
XpoMocomHoOe




omnpeaesieHue 1oJia.
AYTOCOMBI M T10JIOBbIE
XPOMOCOMBI.
I'omoramerHnsie u
rereporaMeTHbie
OPraHu3MBbl.
HacaenoBanue
NPU3HAKOB, CHEMJIEHHbIX
¢ moJsoM. I3MeHUHBOCTbD.
Buabl n3MeHYNBOCTH:
HeHaCJeICTBEHHAA H
HacJjeacrBeHHas. PoJab
cpeabl B
HEeHACJIeACTBEeHHOM
H3MEHYHBOCTH.
XapakTepucTuka

MO (PUKAMOHHOM
H3MEHYHBOCTH.
BapuauuoHHbIN psax U
BAPUALIMOHHAS KPUBasi.
Hopma peakuuu
Npu3HaKa.
KoaundecTBeHHDBIE H
KayeCTBEeHHbIe NMPU3HAKH
U UX HOPMA peaKIuM.
CsoiicTBa

MO (PUKALMOHHOM
H3MEHYHUBOCTH.
HacnexcrBennasi, njiu
reHOTHIINYEeCKasd,




H3MEHYHBOCTD.
KomoOunaTuBHan
H3MEeHYHUBOCTh. Meiio3 u
10JI0BOI mpouecc —
OCHOBA KOMOMHATHBHOM’
H3MEHYHBOCTH.
MyTanuoHHas
H3MEHYHBOCTD.
Knaccupuxauus
MYTAaIlUii: TeHHbIE,
XPOMOCOMHbIE,
renoMHsble. Yacrora u
NPUYUHBI MYTALM.
MyTraresnnbie (pakTopbIl.
3aK0H rOMOJIOTHYECKHX
PSi10B B HACJIeCTBEHHO
n3menuuBoctu H. .
BasusioBa. Buesinepnas
HACJIEICTBEHHOCTDb U
M3MEHYUBOCTDb. I'eHeTHKA
yesoBexka. Kapuorun
yejioBeka. OCHOBHbBIE
METObl FTeHEeTHKH
yeJioBeKa:
reHeaJIOruHYecKuii,
0JIM3HEOBBIN,
MUTOreHeTHYECKHUH,
OMOXUMHYECKHH,
MOJIEKYJISIPHO-
reHEeTHYECKHH.




CoBpeMeHHOE
onpeaejieHue reHoTHnAa:
MOJIHOT€HOMHOe
CeKBEHHUPOBaHUe,
reHOTUNHPOBAHNE, B TOM
yucie ¢ nomowmsio IIP
aHaJIM3a.
HacaencrBeHHbIe
3a200/1eBaHMs YeJIOBEKA:
reHHble 00J1€3HH,
00J1e3HH C
HACJIeACTBEHHOM
Npeapacnoa0KeHHOCThIO,
XPOMOCOMHBI€ 00JIe3HM.
ComaTrnueckue u
reHepaTuBHbIE MyTallUH.
CTBOJIOBbBIE KJIETKH.
IIpuHIUNIBI 310pOBOTO
o0pa3a 'KM3HH,
JAMATHOCTHUKH,
NPOPUIAKTHKH H
JIeYeHHs TeHeTHYECKUX
0o0J1e3Hel. Meauko-
reHeTH4ecKoe
KOHCYJIbTHPOBaHUe.
3HaueHne MeTHIIMHCKOM
reHeTHKH B
NpeI0TBPALCHUH U
JIeYeHHH reHeTHYEeCKHX
3a00/1eBaHHNI YejIoBeKa.




JdemoHcTpanum:
Moptpersi: I'. Menaenb,
T. Mopran, I'. 1e ®pu3s,
C. C. YerBepukos, H. B.
TumodeeB-PecoBckuii,
H. . BaBuJios.
Tabauubl U cxXeMbl:
«MoHnorudopuanoe
CKpelIUBAHUE U €0
HUTOTreHeTHYeCKast
OCHOBa», «3aKOH
pacuienJieHusi ¥ ero
HUTOTreHeTHYeCKast
OCHOBa», «3aKOH
YHCTOTHI raMeT»,
«Inrudpuanoe
CKpeluBaHUEe»,
«uTosornyeckune
OCHOBBbI JUTHOPHUIHOIO
CKpeLIHBAHUD,
«Meio3y,
«B3aumopgeiicrBue
aJJ1eJIbHBIX T€HOBY,
«['eHeTHYeCKHE KAPTHI
pacTeHuii, ’KUBOTHBIX U
yejioBeka», «I'eHeTHKa
10J1a», «3aKOHOMEPHOCTH
HACJIe0BAHUA,
CLENJIEHHOT0 ¢ MOJ0M),
«Kapuorunsl 4e;10BeKka u




JKHBOTHBIX», «Buabl
H3MEHYHUBOCTHY,
«MoandpuxkanuoHHas
U3MEHYUBOCTbY,
«HacaenoBanue pe3syc-
(paxrTopa», «I'eHeTHKa
rpyni KPpoBH»,
«MyTanuoHHas
U3MEHYUBOCTbY.
O0opynoBanme: Moae/u-
aNIIMKAHA
«MoHorudopuaHoe
CKpelBaHue,
«HemnomHoe
AOMHUHHUPOBAaHUE,
«Inrudpuanoe
CKpelMBaHue»,
«IlepexpécT XxpoMocom»;
MHMKPOCKOI H
MHKponpenapar
«/Ipo3opniaa» (Hopma,
MyTanuu (popmbl
KPbLIbeB U OKPACKH
Teqa); repéoapuii «I'opox
MOCEBHOI».
JlabopaTopHble U
NpaKTHYecKue padoThbl:
JlabopaTopnasi paGora Ne
5. «A3yuenue
pe3yJbTaToB




MOHOTHOPHIHOTO M
AUMTHOPUIHOTO
CKpelMBaHus y
AP0o30(uiIbI HA TOTOBBIX
MHKpOINpenaparax».
JlabopaTopnasi paGora Ne
6. «MU3yuenne
MOAU(PUKANMOHHOMI
U3MEHYUBOCTH,
NOCTPOeHHE
BAPHAIMOHHOIO Psa U
BAPpMALIMOHHOW KPUBOID).
JlaGoparopHasi padora Ne
7. «KAHAJIN3 MyTaluH y
Ap0o30(puiIbI HA TOTOBBIX
MHKpoOnpenaparax».
IIpakTnueckas padora
Ne 2. «CocraBienue u
aHAJIN3 POAOCIOBHBIX
yesaoBeka». Tema 7.
Cenexuust Opranu3mos.
OcHOBBI OMOTEXHOJIOTHH
(3 u) Cenexkuusi Kak
HAayKa M npoiecc.
3aposkaeHue ceJIeKIUN U
AOMeCTUKALMS. YYeHue
H. . BaBuJioBa o
LHEeHTPAX MPOMCXOKICHUS
U MHOT000pa3ust
KYJbTYPHBIX PACTEHHIA.




LeHTpBI NPOUCX0KIEHUSA
JAOMAIIHHUX KMBOTHBIX.
Copr, nopoaa, mramm.
CoBpeMeHHBbIE METObI
cejieknuu. MaccoBbIii B
HHANBUYAJIbHBII
0TOOpPBI B CeJIeKIIUMN
pacTeHuii U ;)KHBOTHBIX.
Ouenka 3kc- 28
IIpumepHnas padouas
nporpamMma repbepa.
banzkopoacTBeHHoe
CKpelnuBaHue —
UHOpuauHT. Yncras
Junus. CkpemmBanue
YHUCThIX JUHUM.
I'erepo3uc, niu
rudpugHas cuJja.
Hepoacreennoe
CKpeliuBaHUe —
ayTOpHIMHI.
Otnanénnas
rudpuau3amnus u eé
ycnexu. UckyccTBeHHBIN
MYyTareHe3 M MnoJiyueHue
MOJIUIJION/I0B.
JlocTr:keHus cejieKINu
PacTeHuil, )KWBOTHBIX U
MHKPOOPraHU3MOB.
buorexHo0THs KaK




0Tpacjb NPON3BOACTBA.
I'ennasi uHKeHepusi.
JTansl co31aHus
pexomOunauTHoii [IHK u
TPAHCTeHHbIX
oprann3mos. Kilerounas
nHxxeHepusi. Kiierounbie
KYJbTYPbI.
MuKpokJI0HAIbHOE
Pa3MHOKeHHe PACTEHHI.
KnonnpoBanue
BbICOKONIPOAYKTHBHBIX
CeJIbCKOXO035IiICTBEHHBIX
OPraHM3MOB.
JKoJIOTHYEeCKHE H
3THYecKHe MpodJieMbl.
I'MO — renernuecku
MoaupuuMpoBaHHbIE
OPraHU3MBbl.
JdemMoHcTpanum:
Hoprpersi: H. U.
Basuuios, U. B.
Muuypun, I'. 1.
Kapneuenko, M. ®.
HNBaunos. Tabauubl u
cxembl: kaprTa «LleHTpBbI
NPOUCXOKACHHUA 1
MHOTr0o00pa3us
KYJbTYPHBIX PACTeHUI»,
«ITopoabl JOMALIHUX




“KMBOTHBIX», «CopTa
KYJbTYPHBIX PACTCHUI»,
«OTtaanénnas
ruOpUIAN3aALMS»,
«PaboThnl akagemuka M.
®. UBanoBay,
«Ioaunmaongus,
«O0beKTHI
OMOTEXHOJIOTHHY,
«KJieTouHble KyJbTYPbl
U KJIOHMPOBaHHUE»,
«KoHcTpyupoBanme u
NepeHoc reHoB,
XpPOMOCOM).
OoGopynoBanue: MyJIsIKU
IJIO/I0B U KOPHEIJI010B
AUKHX opM 1
KYJbTYPHBIX COPTOB
pacTeHunii; repoapui
«CeIbCKOX0351iICTBEHHBIE
pacTeHus».
JlabopaTopHble
NpaKkTHYecKue padorbl:
Jkckypeusi «OCHOBHbIE
METO/IbI M 1I0CTUKEH U
CeJICEKIMU PACTeHHI U
JKMBOTHBIX (Ha
CeJIEKIMOHHYI0 CTAHIHIO,
IUIEMEeHHYI0 (epmy,
COPTOUCHBITATEIbHBIN




YYaCTOK, B TeIIMYHOE
X0351iiCTBO, J1A00PATOPHIO
arpoyHUBepPCUTETA WIHN
HAYYHOI'0 LIEHTPAa)».

bu6nmoreka [IOK

1 buosorns Kax Hayka 2 05 https://m.edsoo.ru/7f41c292

5 JKuBbIe cucTeMbI U BX 1 bubmuorexa [JOK

OpraHu3aius https://m.edsoo.ru/7f41c292

3 XHWMHUYECKHM COCTaB U 3 1 bubnnoreka IIOK

CTPOCHUE KJICTKU https://m.edso0.ru/7f41c292
4 JKuzHenesTeabHOCTD 6 bubmuorexa [JOK
KJIETKH https://m.edso0.ru/7f41c292
PasMmHOXeHUE U
5 WHIUBUyAJIbHOE 5 1 bubmorexa LOK
HHBHAY https://m.edso0.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHoCTh U
6 H3M6H§HBOCTL 8 15 bubmorexa [JOK
' https://m.edso00.ru/7f41c292
OpraHu3MOB
7 Cenekiusi OpraHU3MOB. 3 bubmuotexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
bu6nuoreka [IOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO 34 4

YACOB I10 ITPOIT'PAMME



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

HanmenoBanue
Ne

pa3esioB U TeM
n/n

NPorpamMmbl

KoanuecTBo 4acoB

KoHnTtpoJubHbie

Bcero
padoThI

IIpakTH4eckue
padoTbI

DJIeKTPOHHbBIE
(uudgposbie)
o0pa3oBaTtejibHbIE

pecypchl

Conep:xxanue Tema 1.
IBOJIIOLMOHHAA
ouosorus (9 )
IIpeanocbliku
BO3HUKHOBEHUS
JBOJIIOLIMOHHOM TEOPHH.
JBOJIOIHOHHAS TEOPHS
U €€ MeCTO B OMOJIOTH M.
Bansinmne
IBOJIIOIIUOHHOI TeOpUN
Ha pa3BUTHE OMOJIOTHH U
APYTUX HAYK.
CBuaereabcTBA
IBOJIIOLMH.
I[ManeonToI0THYECKHE:
MocJIe10BaTEeJIbHOCTD
NOsiBJIeHUs BUJ0B B
MAJEOHTOJIOT HYeCKOM
JIETONMCH, NePeXOoAHbIe
(opmbl.
buoreorpagpuyeckue:
CXO/ICTBO M pa3jinume
¢ayn u ¢pyop maTrepuxoBn
U OCTPOBOB.
IMOpHoIoruYecKue:
CXO0/ACTBA M Pa3IN4Ns
IMOPHOHOB Pa3HBIX
BH/IOB MO3BOHOYHBIX.
CpaBHUTEJILHO-




aHATOMHYeCKHe:
rOMOJIOTHYHBIE,
aHAJIOTUYHbIE,
PYAUMEHTApHbIE
OpraHbl, aTAaBU3MBI.
MouiexkyJIsIpHO-
OMOXMMHUYeCKHe:
CX0/ICTBO MEXaHU3MOB
HACJIeICTBEHHOCTH U
OCHOBHBIX
MeTa00JINYeCKUX Iy Tel
Yy BCeX OPraHu3MoB.
IBOJIONMOHHAS TEOPUS
Y. JlapBuHa.
IMpennocblIkKu
BO3HUKHOBEHMUS
JapBUHHU3MA.
JABMiKyMe Cuibl
IBOJIOIMU BH/IOB 110
JapBuny (130bITOYHOE
Pa3MHoOKeHHe PH
OrPAHMYEHHOCTH
pecypcos,
HeomnpeaeJéHHAas
H3MEHYMBOCTH, O0pbOa
3a cyliecTBOBaHHe,
eCTeCTBEHHbIH 0TOOP).
CunTeTnyeckasi Teopust
sBoonuu (CTI) u eé
OCHOBHBbIE MO0JIOKEHHUS.




Muxkpo3Boaonus.
Honyasuusa kak
eJIMHHMIA BHAA U
3BOJIOIMH. [ABHKYyIIHE
cuJibl (akTopbl)
3BOJIIOLIH BU/0B B
npupozae.
MyTauMoHHBIi pouecc
U KOMOMHATHBHASA
U3MEHYUBOCTb.
IHomysinOHHBIE BOJIHBI
H peii( reHos.
HN3oasmus u Murpamusi.
EcrecTBenHblIil 0TOOP —
HanpasJsOmmi paxkrop
3BOJIIOIHMH. DOpMBI
eCTeCTBEHHOro oTéopa.
IIpucnocodieHHOCTH
OPraHu3MoOB KaK
pe3yJIbTaT 3BOJIIOIHH.
Ipumepsl
NPpHUCIOCO0IeHUI Y
OPraHu3MoB.
Apomop¢do3sl u
uauoaganTanuu. Bua u
BUA000pa3oBaHue.
Kpurepun Buaa.
OcHoBHbIe GopMBbI
BHI000pa30BaHMA:
reorpajpuueckoe,




JKO0JIOTHYeCcKoe.
MaxkposBoJtonus.
DopMbI IBOJIIOIUN:
bunernyeckas,
AMBEPreHTHAas,
KOHBEPreHTHAasl,
napaJuiejibHasl.
HeoOpaTumoctsb
IBOJIIOLMH.
IIpoucxoxaenue ot
HeCHennaIu3uPOBAHHBIX
NPeIKOB.
IIporpeccupyromas
crenHaJInu3anus.
AnanTUBHAs paauaIus.
JdemoncTpanum:
MMoprtpersi: K. JIunnei,
K. b. Jlamapk, Y.
Japsun, B. O.
KoBaneBckuii, K. M.
Bap, I. I'ekkeasn, D.
MioJuep, A. H.
Cesepuos. Tadimubl u
cxembl: «Pa3zBurue
OPraHu4ecKoro MHpa Ha
3emuie», «3apoabIu
NMO3BOHOYHBIX
KMBOTHBIX»,
«ApPXeoNnTepHKC»,
«@PopMbI 00pBOBI 32




CyLIeCTBOBAHMEY,
«EcTecTBeHHBIH 0TOOP»,
«MHorooopasue copToB
pacTeHuii»,
«MHorooopasue nopos
KMBOTHBIX»,
«Homyassuumy»,
«MyTanuoHHas
U3MEHYNBOCTHY;
«Apomopdo3b1»,
«nuoaganramun»,
«O01mas nereHepamnus»,
«IBHIKYy LM E CHJIBI
IBOJIIOIUNY, «Kapra-
cxemMa Mapuipyra
nyremecrsus 4.
JdapBuna», «bopbba 3a
CylLleCTBOBAHHE,
«IIpucnocod1eHHOCTD
OPraHM3MOBY,
«I'eorpajpuyeckoe
BH1000pa3oBaHue»,
«IK0JI0THIECKOE
BH1000pa3oBaHue».
Oo6opynoBanue:
KOJLJIEKIUSI HACEKOMBbIX
¢ pPa3JIM4YHbIMHU TUIIAMH
OKpacku; HA0Op MJI0/I0B
U CeMSIH; KOJIJIeKIUS
«IIpumepsbI 3alIUTHBIX




npucnocodIeHui y
KMBOTHBIX»; MO/IeJIb
«OCHOBHBIE
HaINIPpaBJICHUSA
3BOJIIOIIUNY; 00bLEMHAS
Mojaeb «CTpoeHue
T0JIOBHOI'O MO3ra
N03BOHOYHBIX».
buoreorpajgpuueckasn
KapTa MHpPa; KOJUIeKIHSA
«DOpMBI COXPAHHOCTH
HCKONAeMBbIX KHBOTHBIX
H PACTEeHHID»;
MOJAEIbaANIIIMKALHA
«Ilepexpéct xpomocom»;
BJIa’KHbIE MIpenapaThbl
«Pa3BuTHe
HACEKOMOIo0»,
«Pa3BuTHE JATYIIKN»;
MHKpoOIpenapar
«/Ipo3opuiaa» (Hopma,
MyTanuu (popmbl
KPblLIbeB U OKPACKHU
Tesa). JlaGopaTopHblie u
NpaKkTH4YeCKue padoThbl:
JlaGoparopHas padora
Ne 1. «CpaBHeHHe BH/10B
10 MOP(0JIOrHYECKOMY
KPHUTEpPHIO».
JlabopaTopHas padora




Ne 2. «Onucanme
MPUCIIOCO0JIEHHOCTH
OpPraHu3Ma mu eé
OTHOCHUTEJIBLHOT0
xapakrepa». Tema 2.
Bo3HukHOBeHHE U
pa3BUTHE )KM3HU HA
3emute (9 u) lonayuHble
NnpeacTaBJieHus 0
3apOoKIeHUM KUHH.
Hay4Hble runoressl
BO3HMKHOBEHUS KU3HU
Ha 3emJie: a0uoreHes u
NMaHcnepMus.
XumMudeckasi 3BOJTIOMHUS.
AOHOreHHbIii CHHTE3
OpPraHuYecKux BellecTB
U3 HEOPraHUYeCKHX.
JKCNepUMEHTAIbLHOE
NOATBepPkKAeHHE
XHMHYECKOH ?BOJIIOIMH.
HavanbHble dTanbl
OMoIOTHYeCcKOM
3BojIonuu. I'mnoresa
PHK-mupa.
dopmupoBaHHe
MeOpaHHBIX CTPYKTYP H
BO3HMKHOBEHHUE
nporokJerku. Ilepsbie
KJIETKH U X IBOJIIOIHUS.




dopmHupoBaHHE
OCHOBHBIX IPYIII KHBBIX
opranusmoB. PazButue
sKM3HU Ha 3emJie 1o
JpaM U NepuoaaM.
Karapxeii. Apxeiickas u
NPOTEPO30HCcKas IPHbI.
ITaseo3oiickas 3pa u eé
Nepuoabl:
KeMOpuiicKuii,
OPAOBHUKCKHIA,
CHJIyPHIICKHH,
JeBOHCKHIA,

KAMEHHOYT 0JIbHbIH,
nepMckuii. Me3o3orckas
Jpa M eé nepuoabl:
TPHACOBbIN, IOPCKUI,
MenoBoii. KaiiHo3oiickas
Ipa Hu e¢ nepuoabl:
aJIe0r€HOBBI,
HEOTreHOBBIH,
AHTPONOIreHOBbIN.
XapakrepucTuka
KJIMMATA U
reoJIOrH4ecKuxX
npoueccoB. OCHOBHbIE
3TaNbl IBOJIOLHHA
PACTUTEJBHOTO B
’KHBOTHOT'0 MHMpA.
Apomop¢do3bl y




pacTeHuii M ;KUBOTHBIX.
IHosiBJ1IeHMe, pacuBeT U
BbIMHPaHUe rpyni
JKHUBBIX OPraHU3MOB.
CucreMa OpraHu4ecKoro
MHPa KaK 0TpaKeHne
3Bosonnu. OCHOBHBbIE
cUcTeMaTH4YecKue
rpyNIbl OPraHU3MOB.
JBOJIOLUA YeJIOBeKA.
AHTPONOJIOTHS KAK
Hayka. Pa3zBurue
npeaACTABJIEHUI 0
NPOUCXO0KTEHUHU
yesioBeKka. MeToabl
U3y4eHust
aHTpoONoreHe3a.
CxoacrBa v pa3audus
YeJIOBEKA M KUBOTHBIX.
CucremaTnueckoe
NOJIO’KeHHE YeJIOBeKa.
JABHKyIIHE CHJIBI
(paxTopsl)
aHTpoONoreHe3a.
Hacaencresennas
HU3MECHYUBOCTDb U
eCcTeCTBeHHbIH 0TOOP.
OOwmecTBeHHBI 00pa3
’KH3HH, U3TOTOBJICHHE

opyamii Tpyna,




MBIIILIEHHE, peYb.
OcHOBHBIE CTAIUH U
BETBH IBOJIOLHMHU
YyeJIOBeKa:
aBCTPAJIONIUTEKH,
Yes0BeK ymeJbli,
YenoBek
NPSIMOXOS LM i,
YesoBek
HeaHepTaIbCKUi,
Yes10BeK pa3yMHBbIH.
Haxoaku ncxomaeMbIX
0CTATKOB, BpeMsl
CyLeCTBOBAHUS,
obJsacTh
pacnpocTpaHeHus,
00bEM roJIOBHOTO MO3ra,
00pa3 »KuU3HU, OPYAHS.
YesoBeyeckHe pacsl.
OcHoBHBbIE 00JIbIINE
pachbl: eBPONEeOUIHASA
(eBpa3miickasi), Herpo-
aBCTpPaJIOMIHAas
(3xkBaTopuajibHas),
MOHI'OJIOUHAA
(a3marcko-
aMepuKaHckas). YepTsbl
NMPUCTOCOOJEHHOCTH
NnpeACTaBUTeIel
YyeJIOBEYeCKHX pac K




YCJIOBUSIM
CyLIECTBOBAHMS.
EauncrBo 4eaoBeyecKnux
pac. Kpuruka pacuzma.
JdemoncTpanum:
Ioprpersr: ®. Peau, JI.
IIacrep, A. . Onapun,
C. MuJauiep, I'. FOpn, Y.
JdapBun. Tadauubl u
CXeMbI:
«Bo3HUKHOBEHHE
CoJyiHeYHOl cucTeMbI,
«Pa3BuTne
OPraHu4YecKoro Mupa»,
«PacTuTenbHas
KJIeTKa», «’KuBoTHast
KJIETKa,
«IIpokapuornyeckasn
KJIeTKa», «CoBpeMeHHast
CHCTEMAa OPraHu4ecKoro
MHupa», «CpaBHeHHe
AHATOMHUYECKHX YepT
CTPOEHHUS YeJI0BeKa
4yeJI0BeK000Pa3HbIX
00e3bsiH», «OCHOBHbIE
MecTa
MAJIEOHTOJOTHYeCKHX
HAXO0/I0K NMPeJAKOB
COBPEMEHHOTI'0
YeJIOBEKA,




«JlpeBHeilIne JHOIN,
«/lpeBHHE J1I0AW,
«IlepBble cCOBpeMeHHbIE
Joan», «UegoBeueckne
pacs». OGopynoBanue:
MYJISKA
«IIpoucxoxaenue
YyeJIOBEKa (010CThI
aBCTPAJIONINTEKA,
NUTEKAHTPONA,
HeaH1epTajblia,
KPOMaHbOHIIA); CJIENKH
HJIM U300paKeHus
KaMEeHHBIX OpyaHid
NepBOOBITHOIO
Yyesi0BeKa (KaMHHU-
yonmnepsl, pyounJa,
cKpedJia);
re0XpOHOJI0rHYeCKas
TadJaNIA; KOJJIEKITNA
«@PopMbI COXPAHHOCTH
HCKOMAEMBbIX )KHBOTHBIX
U PacTEeHHID).
JlaboparopHble u
NpaKTUYecKue padoTbl:
IIpakTHyeckas padora
Ne 1. «3ydenue
HCKOINAeMbIX 0CTATKOB
pacTeHuii U ;)KHBOTHBIX B
KOJLIEKITHAX).




IKcKypeus «IBOJIONNS
OPraHu4yecKoro MHpa Ha
3emiie» (B eCTECTBEHHO-
HAYYHbII HJIH
KpaeBeq4YecKuil my3eid).
Tema 3. Opranusmsl u
OKpYy:kawiuas cpeaa (5
4) JKOJIOTUsl KaK HayKa.
3agaum u pasgensnl
3K0J0ruu. MeToabl
IKOJOTHYECKHX
HCCJIeI0BAHUM.
JK0JI0rn4ecKoe
MHPOBO33peHue
COBPEMEHHOT0
yesioBeka. Cpenpl
00MTaHNSI OPTAaHU3MOB:
BO/IHAsl, HA3€MHO-
BO3/IYIIHASI, IOYBEHHAS,
BHYTPHOPTaHU3MEHHAasI.
JKoJI0rHIecKHe
(axrTopsl.
Knaccupurxanus
IKOJIOTHYECKUX
¢akropos:
aduoTuueckue,
OmoTnvYecKue u
AHTPONOTeHHbIE.
HeiictBue
IKOJIOTHYECKUX




(paxTopos Ha
OPraHM3MBbl.
AluoTHYeCKHE
¢akrTopsbI: cBeT,
TeMIueparypa,
BJIA’KHOCTb.
DoTOonEePHOIN3M.
[Mpucnocodaenust
OPraHM3MOB K /1eliCTBHIO
a0MOTHYECKHX
¢akTopos.
buojsiornyeckne puTMBbI.
buornyeckue GpaxkTopbl.
Buani onornyeckux
B3aUMO/IeHCTBUI:
KOHKYpPeHIHs,
XHIHUYECTBO, CHMOHO03
U ero gopmsl.
IHapasurusm,
KOOIepanus,
MYTYyaJIu3M,

KOMMEH CAJIU3M
(KBapTHpPaAHCTBO,
HaXJIEOHUYECTBO).
AMeHcaJIn3M,
HelTpaau3M. 3HadyeHHe
OMOTHYECKHUX
B3aMMOAEHCTBUH 115
CyLIeCTBOBAHUSA
OPraHu3MoOB B




NPUPOIHBIX
coo0miecTBax.
IKojI0rnyecKue
XapaKTePUCTUKH
nonyJjsiuuu. OCHOBHbBIE
NMOKa3aTeJ v NOMyJIALHN:
YHUCJIEHHOCTh,
IJIOTHOCTb,
POKI1aeMOCTbh,
CMEPTHOCTb, IPUPOCT,
murpanus. J{lnnamuka
YHUCJIEHHOCTH
NOMYJISIMHU U eé
peryJsinus.
JdemoncTpanum:
IMopTpersr:

A. I'ymboabaT,

K. ®. Pyabe,

9. I'ekkeab. Tadauunl n
CXeMbI: KapTa
«IIpupoaHbIe 30HbI
3emuam», «Cpeasbl
00MTAHNSI OPraHU3MOBY,
«DoTonepuoan3IM»,
«HMonmyasiuum»,
«3aKOHOMEpPHOCTH pocTa
YUCJIEHHOCTH
NOMYJISINH
HH(}Y30pUNTY PeJbKI,
«IIumeBbie HEmu».




JlabopaTopHbie n
NpaKkTH4YecKue padoThbl:
JlaGoparopHas pabdora
Ne 3.
«Mopddoaoruvyeckue
0COOCHHOCTH pacTeHuH
U3 Pa3HbIX MeCT
oouTaAHUS».
JlabopaTopnas padora
Ne 4, «Bausinue cBeTa Ha
POCT U pa3BuTHE
YepeHKOB KoJieycay.
IIpakTnyeckas padora
Ne 2. «IToacuér
IUIOTHOCTH MOMYJISIIU
Pa3HbIX BUI0B
pactrennii». Tema 4.
Coo0mecTBa u
IKOJIOTHYECKHE CHCTEMbI
(9 4) CooburecTBO
OPraHu3MoOB —
ononenos. CTpykTypsl
OuoleHo3a: BUAOBAas,
NMPOCTPAHCTBEHHAS,
Tpopuyeckasn
(muumeBas). Buabi-
AoMHuHaHThI. CBsI3U B
OmnoueHose.
JKoJI0rn4YecKHne
CHCTEeMBbI (3KOCHCTEMBI).




ITousiTue 00 3KOCHCTEME
Hu OMoreoneHose.
DOYHKINOHAJIbHbIE
KOMITIOHEHTBI
3KOCHCTEMBI:
NPOAYUEHTHI,
KOHCYMEHTBbI,
peayuentsl. Kpyrosopor
BellleCTB M NMOTOK
JHEPrUM B IKOCHCTEME.
Tpopuueckue
(mueBbIe) yPOBHU
skocucTeMbl. IInmeBbie
menu U ceTu. OCHOBHBIE
noka3zaTeJu
IKOCHCTEMbI: OMoMacca,
NPOAYKIIUA.
IKog0ornyecKue
NMpPaMU/Ibl: MPOAYKLIMH,
YHCJIEHHOCTH,
ouomaccol. CBoiicTBa
IKOCHCTEM:
YCTONYUBOCTD,
caMoperynmmn,
pa3Burtue. Cykueccusi.
IIpupoanbie
IKOCHCTEMbI.
IKOCHCTEMBI 03¢ U peK.
IKocHCTEMA XBOHHOIO
HJIHN




HIMPOKOJIMCTBEHHOT 0
Jieca. AHTPONOreHHbIe
IKOCUCTEMBI.
Arpo3kocucTeMbl.
YpoOo3kocucremMsl.
buosoruyeckoe u
X0351iICTBEHHOE
3HAYEHHUE
arpo’KocucTeM u
yp0o3Kocucrem.
Buopa3znoo0pasue kak
(¢axTop ycroitunBocTu
3kocucreM. CoxpaHeHue
0MOJIOrH4eCcKOro
pa3HooOpa3usi Ha 3emJe.
Yuyenue B.U.
BepHajackoro o
ouocgepe. I'pannumbl,
COCTaB U CTPYKTYpa
onocdepsnl. ’Kupoe
BELIECTBO U €ro
bynxuun. OcodeHHocTn
Onocgepsl kak
rJ100aJbHOM
IKOCHCTEMBI.
JAunamunueckoe
paBHOBecHe U 00paTHast
cBsI3b B OHocdepe.
Kpyrosopors! BemecTs
U OHoreoXMMu4ecKHne




HHUKJIBI 3JIEMEHTOB
(yraepoaa, a3ora).
3oHaabHOCTHL OHOCheEpPHI.
OcHoOBHBIE O0HOMBI
cym. YesioBeuecTBo B
onocdepe 3emiin.
AHTpPONOreHHbIEe
u3MeHeHus1 B 0uocoepe.
I'nodanbHbIe
IKOJIOTHYECKHUE
npoodJaIeMbl.
CocyumiecTtBoBanue
NPUPOabI U
yeJioBeYecTBAa.
Coxpanenmue
Onopa3HooOpa3us Kak
OCHOBA YCTONYNBOCTH
ounocdepnl. OcHoBa
PAaUMOHAIBLHOIO
ynpaBJieHUsl
NPUPOIHBIMHU
pecypcaMu M Ux
HCNOJIb30BAHME.
JlocTHKeHUs1 OUOJIOTHH
M OXPaHA NPUPOALIL.
JdemoncTpanum:
Hoprpersr: A. JIk.
Tencan, B. H. Cykaués,
B. U1. Bepnaackuii.
Tabdauubl U cXeMbI:




«IIuieBbie Henu»,
«buoieHo3: cocraB u
CTPYKTYpa»,
«IIpupoanbie
coobmecTBay, «enu
MUTAHUSD,
«IKoJIornYecKas
nupamuaa», «buocdepa
H YeJIOBEK»,
«IkocucremMa

M POKOJIMCTBEHHOT 0
Jeca», «IKocucTemMa
XBOWHOI0 Jieca,
«buoneno3 Bogoéma,
«ATpoueHo3»,
«IIpumepHbIe
AHTPONOTreHHbIEe
BO3/1eMCTBHS HA
npupoay», «Baxueimmue
HCTOYHUKH 3arpsA3HeHHUs
BO3/1yXa U TPYHTOBBIX
BOA», «IlouBa —
Ba)KHeHIasn
COCTaBJISIIONIASA
onocpepbr», «PaKkTOpPbI
JAerpajganuu mo4B»,
«IlapHuKOBBI#
dPppexT», «PaKTOpPbI
PaauOAKTHBHOIO
3arpsi3HeHus!




onocepbny, «O0mas
CTPYKTYpa 0uocdepbi»,
«PacnpocTpanenue
sKM3HU B Onocepey,
«0O30H0BBI IKpaH
onocdepb»,
«Kpyrosopor yriepoaa
B Onocgepe»,
«Kpyrosopor a3ora B
npupoae».
OobopynoBanue: Mojae/b-
aNIIMKAI A
«Tunnnbie
OMOIIeHO03bI»; repoapuii
«PacTuTesbHbIC
€0001IeCTBAY;
KoJulekun «buoueHosy,
«Bpeaurenu
BAKHEH N X
CeJIbCKOXO0351iICTBEHHBIX
KYJbTYp»; repoapuu u
KOJUIEKIIUM PACTeHUH U
JKMBOTHBIX,
NpUHALJIeKANE K
Pa3HbIM 3KOJOTHYECKUM
rpynmnam oJHoro Bujaa,
Kpacnas kaura PO,
U300pakeHus
OXpaHsieMbIX BUJI0B
pacTeHuil ¥ ’KUBOTHBIX.




1 DBOIOLIMOHHAS 9 1 bubmuorexa [JOK
ounosorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHUE U

2 a3BUTHE KU3HU Ha 9 0.5 Bubmaorexa ITOK
p ' https://m.edsoo.ru/7f41cc74
3emiie
Opranu3msl U bubnuorexa [HOK

3 5 1
OKpY’Karollas cpeaa https://m.edsoo.ru/7f41cc74
CooOmiecTBa 1

4 DKOJIOTHYECKUE 9 bubmorexa LOK

https://m.edsoo.ru/7f41cc74
CUCTEMBI
bu6mmoreka [IOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTB
OB o1 CTBO 34 2.5

YACOB 110 [TPOTPAMME
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
uuppoBbIe
Nen/m Tema ypoka Kontposbubie IIpakTnueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmunorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [TpakTuueckas padorta Ne 1 1 05 bubnnoreka [JOK
«/cnonp30BaHue pa3IMYHBIX METOJIOB MPU ' https://m.eds00.ru/863e6122
W3y4EeHUN OMOJIOTUUECKUX 0OBEKTOBY
3 buoniornyeckue cuctemsl, MpoOLECCH U UX 1 bubnuoteka [JOK
U3y4EHHE https://m.eds00.ru/863e6564
4 Xumuueckuii coctas KiIeTku. Boga n 1 bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CATICH. LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTopHas padora Ne 1
6 «M3y4yeHne KaTaTuTHIECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»
bu6mmorexa [IOK
7 v I 1
[ICBOBL. ST https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 H .ATOD 1
YIGICHHOBHIE KHGIIOTE! https://m.eds00.ru/863e6d5c



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
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Hcropus u MeTobl U3Y4EHUS KIETKH.

bubmuoreka [JOK

9
Knerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka kak 1enocTHas )KuBasi CUCTeMa
CTpoeHue 2yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopHas pabora Ne 2 «3yuenue bubnmoreka [JOK
11 CTPOEHUS KJIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepUil 1O MEKPOCKOTIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)»
bubmuorexa [JOK
12 0 0
(JOMEH BEILIECTS HIIH META00HIM https://m.eds00.ru/863e766¢
bubmuorexa [JOK
1 o . X
3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
bubmuorexa [JOK
14 7
Sneprerureckiii 0omen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UKIT KIETKHU. JleeHue KIeTKH.
Muro3. JlabopaTopHast padota Ne 3
15 «Habmonenre MUTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa HOK
' https://m.edsoo.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuys MaTpuyHOTO bubnnoreka [JOK
CHUHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 Tpascrsnus — Ouocuures benka https://m.eds00.ru/863e796e
bubmuorexa [JOK
1 H —
8 CIUICTONHBIC (POPMBI AKH3HH — BHPYCHI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 @DopMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiio3 bubnmoreka [JOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
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https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
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OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
OmnonorBopenue. Jlaboparopnas padora No

https://m.edso0.ru/863e7f4a

bubmuoreka [JOK

21 0.5
4 «3yueHue CTpOCHUS MOJIOBBIX KJIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIPEIapaTax
22 NnnuBuayaabHOE pa3BUTHE OPraHU3MOB bubmorexa LOK
JHBHILY P p https://m.eds00.ru/863e8436
93 I'enerrika — Hayka 0 HaCIEICTBEHHOCTHU U bubnuorexa [JOK
W3MEHUYUBOCTH https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS TTPU3HAKOB. bu6mmoreka [IOK
Monoru0puaHOe CKpelBaHue https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpenuBanue. 3aKOH bubnnoreka [JOK
HE3aBHCUMOI'0 HAaCJIeI0BaHUs MPU3HAKOB https://m.edsoo.ru/863e89a4
CieruieHHOe HACJIeI0BaHHE MPU3HAKOB.
JlaGoparopHas padora Ne 5 «M3yuenne
26 e3 J'IliTale)B M(FHOFI/I6 WIHOTO Zq 0.5 bubmmorexa [TOK
pe3y pHA ' https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKpOTpenaparax»»
I'enernka nona. HacnenoBanue npu3HaKoB, bu6mmoreka [IOK
27
CIIEIUICHHBIX C IOJIOM https://m.edso0.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
W3MEHYHBOCTh. JIJabopaTopHas pabota Ne 6.
28 N3ydenne Mo UKAIIHOHHOM 0.5 bubmmorexa [TOK
ya ' https://m.edsoo.ru/863e8efe
W3MEHYHBOCTH, TOCTPOCHHUE BAPUAIIMOHHOTO
psia U BapualluOHHOW KpUBOW»
HaciencTBenHas N3MEeHYHUBOCTD. Bt OK
noIoTeEKa
29 JlaboparopHas pabota Ne 7. «AHanu3 0.5 1

MyTaluui y 1po30¢uibl Ha TOTOBBIX

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7f4a
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MUKpOIIpenaparax»

bu6mmoreka [IOK
30 Pereriica senorexa 1 https://m.edsogru/863e8d78
PesepBHeIit ypok. O000IICHHE 11O TEME
31 «HacneacTBeHHOCTh U U3BMEHYHUBOCTD 1
OpPTaHU3MOBY
bu6mmoreka [IOK
32 Ceneiuns kak Hayka # npouece 1 https://m.edsogru/863e9214
33 Metoabl ¥ JOCTUIKEHUSI CENIEKIINU PACTEHUM 1 bubnnoreka [JOK
1 )KMBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoorus Kak oTpaciib MpOU3BOJICTBA 1 bubmorexa HOK
https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnubie IIpakTuyeckue tupposkie
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS NIpEACTaBICHUN 00 1 bubnnoreka [JOK
SBOJIIOIAU https://m.edsoo.ru/863e9570
bubmunorexa [JOK
3 Muipodpostions L https://m.edsoo.ru/863e9cle
[Tomynsiust Kak IeMeHTapHas eIuHUIa
4 BUJa ¥ dBomroImK. JlaboparopHas padota Ne 1 05 bubnmnorexa [JOK
1 «CpaBHeHME BUAOB MO https://m.edsoo.ru/863e99c6
MOP(}OIIOTHIECKOMY KPUTEPHIO)
5 JIBroky1ue cuibl (3JieMeHTapHbIe (PAaKTOPHI) 1 bubnnorexka [JOK
3BOJIIOIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 https://m.edso00.ru/863e9ed0
Pe3ynbTatel 3BOIIONMN:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas padora Ne 1 05 bubnmuotexa [JOK
2 «Onucanue npucnoco0IeHHOCTH https://m.edso00.ru/863e9fde
Opranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa
8 Hampasnenus u myTu MaKpOIBOIOIHH 1 bubmmorexa [JOK
https://m.edso00.ru/863e9cle



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

Heob6patumocts 3BOMIOIMN

Uctopus xxu3Hu Ha 3emiie 1 METObI €€

10
U3y4CHUS
11 ['unoTe3bl NPOUCXOKICHHUS )KU3HH Ha 3eMIie bubmmorexa [JOK
https://m.edsoo.ru/863ea5a6
12 PazButue x%u3Hu Ha 3eMJie 110 3paM U bubmuorexa [JOK
nepuoiam https://m.edsoo.ru/863eat6he
OCHOBHBIE 3TaIlbl 3BOJIIOLUU PACTUTEIILHOTO
13 U )KUBOTHOTO Mupa. [IpakTuyeckas pabora 05 bubnuorexa [JOK
Ne | «M3yuenue HCKOIIaEMBIX OCTATKOB https://m.edsoo.ru/863ea8hc
pacTeHU U )KUBOTHBIX B KOJIJICKIUSIX)
14 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa bubmmorexa LOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIKUS YeTIOBEKa (aHTPOIIOTEHE3) E:::j;ﬁf;igﬁg 630aC2C
16 JIBrkynue cuibl ((hakTophl) aHTPOIIOTEHE3a E;ISSH;I;T:;?)&OU/I; 63caddd
17 OCHOBHBIE CTaJIH BOJIIOLIUH YellOBeKa
18 Yenoseueckue pacsl U NPUPOIHBIE bubnuotexa [JOK
aJlalTalliy 4eJI0BEKa https://m.edsoo.ru/863eaea2
PesepBHrIit ypok. O600IICHHE 110 TEME
19 «BO3HUKHOBEHHE U pa3BUTHE KU3HU HA
3emie»
20 OKoJIorus Kak HayKa
21 Cpenpl 00uTaHUs U DKOJIOTHIECKUE bubnuotexa [JOK
bakTopsI https://m.edsoo.ru/863eafec
99 Abuotnueckue (axropsl. JlaboparopHas 05 bub6nuorexa [IOK

paborta Ne 3. «Mopdonornueckue

https://m.edso0.ru/863eb10e



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

OCOOEHHOCTH PacTEHHUH U3 pa3HbIX MECT
obutanusny. JlabopaTopHas padora Ne 4.,
«BrnustHEE cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEyCay»

bubnmoreka [JOK
23 broTieCkie GaKTOpbI https://m.edsogru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
24 nomnyisiiun. [Ipakrnyeckas padora Ne 2 05
«[TomcyéT TUIOTHOCTH TOMYJISIMIA Pa3HbIX
BUJIOB PACTCHUI
25 Coo01iecTBa OpraHM3MoB — OHOIEHO3 ngﬁfgﬁ?ﬁg 63eba6a
bubnnoreka [JOK
26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) httos://m.e dsogru 1863eba6a
OcHOBHBIE TTOKA3aTeNN YIKOCUCTEMBI.
27 Oxonorudeckue nupamuabl. CBoiicTBa bubmmorexa [OK
skocHcTeM, CyKieccus https://m.edsoo.ru/863eb5fa
28 [IpupoHbIE Y5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanbpHas s3xocucremMa bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK
ouocdepsl https://m.edso00.ru/863ebd16
32 YenoseuecTBo B Onochepe 3emin
33 CocylecTBOBaHHE MPUPOJIBI U bubnuotexa [JOK
YyeJ0BeYecTBa https://m.edsoo.ru/863ebale
34 PesepBHblil ypok. O600111€HHE TEMBI

((COO6I.H€CTB3 " 5KOJOTHYCCKUE CUCTCMBI»



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus. O6mas 6uomnorus, 10 knace/ Cupornazos B.U., Aradonosa 1.b.,
3axapoBa E.T., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «[IPODAY;
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBemienne»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyonios A.M. u
npyrue /Ilon pen. [laceunuka B.B., AkuronepHoe o6mectBo «M31arenscTBo

«ITpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

buonorus. [loypounsie pazpabotku. 10-11 kmaccsl : yuebHOE mocodue st
00111e00pa30BaTENbHBIX YUPEKIACHUN : YriIyOn€éHHbIN ypoBeHb / B.B.
[Taceunuk, I'.T". [lIBenoB, T.M. Edumosna ; noxa pen. B.B. Ilaceunuka. — M. :
[Ipocsemenue, 2017. — 267 c. — (JIunus KU3HN).

buonorus. Pabouue nporpammel. [IpeamerHas nuaus yaeOHUKOB «JIuHMS
xu3Hm». 10-11 kmaccsl : yaebHOe mocoOue 11t 00111e00pa3zoBaTENbHBIX
yupexaeHuit : yriyonéunnsiii yposenb / B.B. Ilaceunuk, I'.I'. IlIBeros, T.M.
Edumosa ; mox pen. B.B. [laceunuka. — M. : Ilpocsemenue, 2017. — 202 c. :
WIIL.

* buosiorns. TemaTnyeckue 3amanus I ToAroToBKH K EI'D: 6a30BbIi,

MOBBIIIEHHBIN, BEICOKUI ypoBHU. 10-11 knaccel. U3nanue 6-¢,



nepepaboTaHHOE U IOTIOTHEHHOE | Y4eOHO-MeTou4Yeckoe nocooue. — Poctos
u//1: Jlernon, 2014. — 384 c.

* Tpenaxep 1o obmieit Ouooruu ajs ydamumxes 10-11 kmaccoB u
MOCTYTMAIOIINUX B BY3bl: TPEHUPOBOUHBIE 3a7auu / cocT. M.B.Bricorikas. —
Bousrorpaa: Yuurens, 2006. — 148 c.

[ToaroToBka k onummnuaaam mo ouonorun. 8-11 xmaccer / T.A. JIoBkoBa. - M.
Atipuc-nipecc, 2007. - 128 c. - (LIkoapHBIE OMMIUAIBI).

buonorus B Tabnumax u cxemax. /|yt MKOJ-HUKOB B a0UTypueHToB. 3. 2-¢.
CII0, OO0 «Bukropus mtoc», 2013. - 128 ctp.

* JJabopartopHbIit pakTukyM. buosorus 6-11 knacc (yueOHOE 2IEKTPOHHOE
U3JIaHKE).

 [Immenona M.H., IlmmenoB A.B. buonorus: Ilogroroska k
rocyJIapCTBEHHOMY IIEHTPAIIM30BAHHOMY TeCTHUpOBaHUI0. — CapaToB:
«JInnei»n, 2006. — 112 c.

* EI'D 2008. buosorus. Tunossie TecToBbie 3aaanus. / H.W. [lepkauera,
A.I".ConoBseB. - M.: 3gatenscTBO «OK3amen», 2008. - 127, [1] c.

EI'D2-2008: buosorus. Penetutop. I'.1.JIepnep. - M.: Okemo, 2008. - 320 c.

['MA — 2010 : Dx3amen B HOBoOM (hopme : bruonorus: 9-it k. :
TpeHupoBoUHbBIC BApUAHTHI AK3aMEHAIIMOHHBIX pa0OT JJ1sl IPOBEACHUS
rocyJapCTBEHHOM UTOrOBOM aTTECTallMu B HOBOU opme. / ABT.-COCT.
B.C.Poxnog, A.B.Tepemos, C.b.Tpodumos, A.0.Anekceesa, I'.1.JIepHep. -

M.:ACT: Actpenb, 2010 — 69, [11] c., uin. - (OenepanbHbId HHCTUTYT



MeIarOrM4eCcKuX U3MEPEHHU ).

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Poccuiickast 37IeKTpOHHAS IIKOJIa

2. http://school-collection.edu.ru/).«Enunas komrekmus Ludpossix
O6pasoBatenbHbIX PecypcoBy

3. http://www.fcior.edu.ru/

4. www.bio.1september.ru — rasera «buosorus»

5. www.bio.nature.ru — Hay4Hble HOBOCTH OHOJIOTHUH

6. www.edios.ru — Dia0c — IEHTP TUCTAHIIMOHHOTO 00pa30BaHuUs

7. www.km.ru/education - yaeOHbIC MaTepHalibl U CIIOBapH Ha caiite « Kupun
1 Medoauii»

8. http://video.edu-lib.net — yueOHbIe HuIBMEI

9. I0Ty6
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