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INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpamMmbl MO OUOJOTUH TEOPETHUYECKYID OCHOBY MJIf
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyajdbHblie TonoxkeHus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcoJiepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00 OOIIHMX LESIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero obpasoBanus B Poccuiickoii dexpepanuu, a TaKkKe IOJIOXKECHHUS O
cnenuduke OMoNoruu, €€ 3Ha4YeHUHM B MMO3HAHUM KUBOM MPUPOJIBI U 00ecreyeHUU
CYILIECTBOBAaHMSI YesloBeYecKoro obmiecTBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTpe/ieNIEHbl OCHOBHBIC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[IporpaMmma 1o Ouosoruu maéT MpeaCTaBICHHE O IeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUS OOYYAIOUIUXCS CpEeJACTBAMU
yueOHoro mnpeamera «buosorus», omnpenensieT o0053aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o pasiejaM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 0O0pa30BaTEIbLHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nporpaMmme 1o OuOJIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHOU
JEeSATEIbHOCTH/Y4eOHbIX JIEHCTBUN OOydYarolmuXcsi MO OCBOCHHUIO COJIEpKaHUs
OMOJIOrMYecKOro 00pa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4€HUU Ouojoruu, Ojarojapss yemy B Hel
IPOCMATPUBAETCS HANpPaBICHHOCTh Ha pPa3BUTHE 3HAHMM, CBA3AHHBIX C
(GOopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, SKOJIOTUUECKOTO MBIIUICHHS, IPEJICTABICHUIN O 3[I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyKaroled MPUPOIHON cpene.
[ToaTOMy Hapsiay ¢ M3ydyeHHEM OOIIEOMOIOTMYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX TPOILIECCOB B MPOrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAHHE HMCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAHMI 4YENOBEKa, MEIHUKO-
Te€HETHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OKpYXKAlOIIeW NPUPOJHOW cpene, aHaau3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJIHONW HAPABIECHHOCTH
ydueOHoro npeamera «buosiorus» mpoauKTOBaHO HEOOXOIUMOCTHIO 0OeCTIeUeHUs
YCIIOBUM ISl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO



oOpa3oBaHus, KoTopas mpennonaraer (opMuUpoBaHHEe Yy  OOydarouuxcs
CIIOCOOHOCTH aJIaliTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTaBICHUNA O
HAy4YHOM KapTUHE MHpA, pacliupsieT U 0000IIaeT 3HAHUA O KUBOW NpUpoje, €€
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIIOIUHU, CO3JAET
yCIIOBHUSI  JJIs: TIO3HAHWS  3aKOHOB  JKUBOW  MPHUPOIBI,  (OPMUPOBAHUS
(YHKIIMOHATBFHOW TPAMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0e30macHOro obpasa
YKW3HU, SKOJOTUYECKOTO MBIIIJIEHHUS, ICHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOIOTUSl UMEET TAKXKe JIJISl PEIICHUs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  odmero  o0pa3oBaHUsA,  COIUAIM3AINU
oOyuaromuxcs. M3ydyenne Ouonsoruu odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX Y  HWH(GOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET HMHTETpAIlMM OUOJOTHYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpEAHA3HAYEHUU Y4YEeOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpENENEeHUs IMOAXOJAO0B K OTOOpy H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MpOorpaMMme IO
OHMOJIOTHH.

OT60p coxaepkanus ydeOHOro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPA3HOro MOJX0Jd, B COOTBETCTBUHU C
KOTOPBIM OOy4arouuecsi JOJDKHBI OCBOMTh 3HAHUS W yMEHHUS, 3HAYUMBIC s
dbopmupoBaHus OOIIEH KYJIbTYphI, ONPECIAIONUE aJeKBaTHOE TIOBEICHHE
YeJIOBEKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U TNPAKTUUYECKOM AesiTreabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHMMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM 71l POpMUPOBAHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIOIIUMX  T'yMaHM3aIluU
OMOJIOrMUecKOro 0Opa3oBaHMUsL.

CTpyKTypUpOBaHUE COAEpKaHUA YYEOHOro MaTepualia B IpOrpamMme Io
OMOJIOTUM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIiiu U
HBOJTIOIUHU. B COOTBETCTBUM C ATUM B CTPYKType ydeOHOoro npenmera «buomorusy»
BBIJICJICHBI CIIEIYIOUINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTrO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa M MHOTrooOpasue OpraHU4ecKOro MHpay,
«IBOJIOLUS KUBOU MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH.

[lenr msyuenus yueOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalOIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBbHOU



OpraHu3allid >KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHU
UCIIOJIb30BaTh ATU 3HAHMS JJIA TPAMOTHBIX JEUCTBUU B OTHOIIEHHMH OOBEKTOB
’KUBOM MPUPOJIBI U PELICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHMSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpPaBHUIIax, CIy>KaIlUX OCHOBOU
st popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METOJIaX HAay4YHOTO MO3HAHMSI, CTPOSHUHU, MHOT000pa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpPraHW3aIlNU, BBIIAOIINXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHalu3a JAaHHBIX O MyTAX Pa3BUTUS B
OWOJIOTMY HAyYHBIX B3IVBIIOB, WACH M TOIXOI0B K W3YYCHHUIO KUBBIX CHCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTAaHOBJICHME Yy oOOydJarommxcst oO0meil KyJnbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH U OILEHUBATDH SBJIICHUS OKPY>KAIOIIETO
MHUpa JKMBOW TPHUPOILI HAa OCHOBAaHWM 3HAHWW W OIBITA, IOJYYEHHBIX IIPH
M3y4YEeHUU OUOJIOTHH;

dbopmupoBaHue Yy OOydYalOMMXCd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKON JESITEIIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMCHHBIX MEAUIIMHCKUX TEXHOJIOTHUH M arpoOMOTEXHOJIOTHI;

BOCIIHUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOMU
IPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO0 OTHOIIEHUS K HEW, COOJIIOIEHHS STHYECKHUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIbTYPHI, A1 (GOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUIN B OBCEIHEBHOM XKU3HU JIJIs1
OLICHKH TOCJICACTBUN CBOEH JIEATEIBLHOCTH 10 OTHOLICHUIO K OKPYKAKOIIEH Cpee,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHWE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOuiero oOpa3oBaHusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTEIbHBIM YYEOHBIM TMPEAMETOM, BXOMSIIAM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jlist m3ydenusi Ouoaoruu Ha 6a30BOM ypOBHE CpPEeIHETo o0Iero oopa3oBaHus
otBoaAUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henenio), B 11 knacce — 34
yaca (1 yac B He/1eI10).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonormu B (HOPMHUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOICHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JleMoHCTpanum:

[Toptpersr: Y. {apBun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon n @. Kpuk.

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBON TTPUPOJIBD.

JlaGopaTopHblie 1 NpakTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTre0eHOTUYECKHUH ), OMOCEPHBII.

JlemoHncTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHMHEpaJIbHBIX BellecTB B kieTke. llommepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIHUU OENKOB.

®depmentsl — Ouonormyeckue Karammsatopbl. CtpoeHue ¢epmeHTa:
aKTUBHBIA TIEHTp, cyOcTpatHas crneuuduanocts. Kodepmentsl. Buramusbl.
OTnanuust GepMEHTOB OT HEOPraHUYECKUX KaTaln3aTOPOB.



VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHUpud03a),
aucaxapuipl  (caxaposa, JaKTo3a) W ToiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkumu saunuaoB. CpaBHEHUE
yTJI€BOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMeEpBI
HykienHOBBIX KucnoT. Ctpoenne u Gpynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunasl PHK. AT®: ctpoenue u GyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3yUCHHS KIETKH.

Knerka kak uenoctHas »xuBasg cucteMa. OOmMe TMpU3HAKA KIIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunsl KIETOK: »yKapuoTHyeckas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUYECKOM KieTku. KierouHas creHka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
¢ynkuuu. [nazmarnueckas memOpana, €€ ceoiicTBa U PyHkuu. L{uTomnasma u eé
opranouisl. OnHoMemOpanHbie opraHouabl kietku: OIIC, anmmapar [Nombmxu,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbBl KJIETKU: MHUTOXOHIPHH, TUIACTUIBL.
[Tpoucxoxnenne MHUTOXOHApUKA M mactul. Buasl mnactun. HememOpanHble
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. DYHKIMHY OPTaHOMJOB KJIETKU. BKitoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnenaen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B KUBOM MPUPOLIE».

Tabmuubl u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BoJIbl», «brocunTes 0enka», « CTpoeHue MOJIeKyJIbl OeKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosiekyibl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOoeHUEe >KUBOTHOM KIIETKW,
«CTpoeHrE pACTUTENBHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHnue sapa KIETKnu», « Y IIeBOAb, «JIMnuas.



O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

JlabopatopHass pabora Ne 2. «lM3ydyeHwe CTpOCHHS KJIETOK pACTEHUH,
JKUBOTHBIX W OaKTepHil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpOMpEMmaparax M HX
OMHICAHUEY.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BemecTB, WK MEeTa0oJIu3M. ACCUMUIISINS (TUTACTUYECKU OOMEH) H
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B MOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHsiil. Pons dhepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAILLEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
¢dorocunTeza. IphekTuBHOCTh (HOTOCHHTE3a. 3HaUCHUE (POTOCUHTE3A [ )KU3HU
Ha 3emsie. Biausinue ycioBuii cpefibl Ha (POTOCHMHTE3 U CIOCOOBI MOBBIIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3JHAUEHHE XEMOCHHTE3a IS
JKW3HU Ha 3eMIIE.

OHepreTudeckuii oOMeH B KieTKe. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIUPOBAaHHE DHEPrUM B KIETKE. OTalbl DSHEPreTUYECKOro OoOMeHa.
['mukomu3. bpoxenne m ero Buabl. KucimopoaHoe OKHUCIEHHE, WM KJIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTh
AHEPIreTUICCKOr0 OOMEHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanus reHeTudeckoil uH@poOpManuu B KIETKE. ['€HETWYeCKHUil KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cuHTe3 PHK. Tpancnsuusa — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3HU — BUpychl. Uctopust otkpeitust Bupycos (. U.
NBanoBckuit). OCOOEHHOCTM CTPOEGHHMSI M JKM3HEHHOIO LHKJIa BUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoxneduimra yenoseka (BMIY) — BozOyautens CITM/a.
OOpatHast ~ TpaHCKpUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUI.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Konpuos, /1. 1. iBanosckuii, K. A. Tumupsses.



Tabmuubl u cxemsl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPUDY,
«OHepreTnyeckuii oOMen», «Xjoporutacty, «Dotocuntes», «Ctpoenue JIHKY,
«CTtpoeHre 1 PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKuit Koy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monenu-anmvkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHne KIeTKn», Moaensb cTpykTypsl JJTHK.

Tema 5. PazMHOXkeHHE M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u mMutos.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JlumiouaHeI W TAIUIOMIHBIM ~ XPOMOCOMHBIE  HAOOpBL.  XpOMaTHBI.
[{uTonorudyeckue OCHOBBI PAa3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OPraHUu3MOB.

Henenne xnetkn — muto3. Cragum muto3sa. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUTO34.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecrosnoro
Pa3sMHOXKEHUA: JEJIEHUE HaABOE, II0YKOBAHUE OJHO- W MHOIOKJIETOYHBIX,
cropooOpa3oBaHKe, BET€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpPraHNW3MOB, €r0 3HAYEHUE JIJIS CEJIEKIIUU.

[TonoBoe pa3zMHOXKEHHE, €70 OTINYHS OT OECTIOJIOTO.

Meiio3. Cragun Mmeiiosa. IIponeccsl, IpoucXoadIue Ha CTagusx Meiosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMU CMBICT H
3Ha4YEeHUE MeHo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBbie >kee3bl: CeMEHHUKU U sSUYHUKUA. OOpa3oBaHHE W PA3BUTHE TOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBbHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBFHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobienue, racTpyisiusi, opraHorene3. [loctamOpuonanbHOE pazButhe. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BrnusiHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbBI, CHOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct m pasButne pacteHuil. OHTOr€HEe3 LBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTAINM PA3BUTHSI.

JdeMoHCcTpanuu:



Tabmuiel u  cxembl: «DOpMBI Pa3MHOXKEHHS OPraHU3MOBY, «J/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku OakTepuity, «CTpOEHUE TIOJIOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meiiosy, «IIpsMoe 1 HempsIMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIEKONMUTAIONIUX U
yesoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

OO0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJICKOITATAIOWIETOY, «SHIeKIIeTKa MJeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEJb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JHK, monens metada3zHoi XpoOMOCOMBI.

JlaGopaTopHble 1 NpaKkTHYeCKUE PadOThI:

JlabopaTopuas pabora Ne 3. «HabGmomeHne MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnaparaxy».

JlaGoparopuas pab6ota Ne 4. «M3yueHwe CTpPOCHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOITIpEHapaTax».

Tema 6. HaciieicTBEHHOCTH U K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTUKHA. Poib nuToiorun
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIaa poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKU. MeTOJbl TEHETHUKHU (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKH, MOJEKYJSIPHO-TeHeTHUeCKUil). (OCHOBHBIE TI'€HETUYECKUE
noHsATUsA. [ eHeTnYecKasi CHMBOJIMKA, UCMOJIb3yEMasl B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIECHHbIE . MeHaemem.
MonorubpuiHoe CKpenBaHue. 3aKoH eAuHooOpa3usi TUOPUIO0B TEPBOTO
nokoyieHus. IlpaBuiao JOMUHUPOBAaHMS. 3aKOH PACHICIICHUS MPU3HAKOB.
['unoresa ynctoTel ramet. [lonHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTMdeckne  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBaHUS.
Ananuzupyroliee ckpernuBanue. Fcrnoib30BaHue aHATU3UPYIOIIETO CKPEIIUBAHUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLEIUICHHOMY HACJIEIOBaHUIO T'eHOB. HapylieHne CuerieHusi reHOB B PE3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHas TEOpHUsI HACIEACTBEHHOCTH. | €HETUYECKHUE KapThl.

['enetnka mosa. XpoMOCOMHOE ONpeAeeHUe mosia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omMorametrHsle W reTeporaMeTHbie OpraHu3mbl. HacnenoBaHue
MIPU3HAKOB, CLICTJICHHBIX C MOJIOM.

N3meHunBOCTh. BHIbI HK3MEHUMBOCTH: HEHACJIEACTBCHHAS U HACJICCTBCHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYHMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIN psii 1 BapualluOHHAST KPUBaS.



Hopma peakunu npusHaka. KoinuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencTBenHasi, wium TEeHOTHIMYECKas, W3MEHUYHBOCTh. KomOuHaTHMBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIeCC — OCHOBA KOMOWHATHBHOMU
U3MEHUYUBOCTU. MyTalimoHHasi U3BMEeHUMBOCTh. Kitaccudukanus MmyTaluii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa u nmpuuuHbl MyTanuid. MytareHHbIE (DaKTOPBHI.
3aKOH TOMOJIOTMYECKHUX PAIOB B HacieAcTBeHHOW n3MeHunBoctd H. M. BaBuiiosa.

BuesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKU
4eJIoBeKa: TeHeaIorMuecKui, OJIM3HEIOBbIN, IMTOT€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpeMeHHOE ONPENIECIICHNE TrE€HOTHUIA!
ITIOJITHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[M[]P-ananu3a. HacnenctBeHHble 3a00JieBaHUSI 4YEJNIOBEKAa: T'€HHbIE OO0JIE3HHU,
0O0JIe3HN C HACJIEICTBEHHOW MNPEeApacroyiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckue H reHepaThBHble MyTauuud. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOI0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHHUE MEIUIIMHCKOU
TCHETHKH B MPEAOTBPAIICHUY U JICUCHUU TeHETUUECKUX 3a00JIeBaHUN YEIOBEKa.

JemoHncTpanum:

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

Tabmuubr w  cxembl:  «MOHOTHOPUIHOE  CKPEIIMBAHME M €r0
IATOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHHS] M €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHUE,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMoznencTBue aleNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pacTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CLUCIUIEHHOIO C mnoJiom», «KapuoTumsl uyenoBeka U KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTallmoHHas U3BMEHUYUBOCTH.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Hemonmnoe nmomuHupoBanuey, «Jurnbpumnoe ckpemmBanue», «llepexpéct
XpOMOCOMY», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HOopMa, MyTaruu
(GhOopMBI KPBUIBEB U OKPACKH Tena), repoapuii «I'opox moceBHON.

JlaGopaTopHbie U NpaKTUYECKHE PadoOThI:

JlaGoparopHas pabora No 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO U
JTUTHOPUHOTO CKPEIUBAHUS y TPO30(MIBI HA TOTOBBIX MUKPOTIPEapaTax.

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoanuKaIMOHHON N3MEHUNBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia ¥ BAPUALIMOHHON KPUBOM».



JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30¢uibl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Tpaktueckass pabora Ne 2. «CocTaBieHWe W aHAJINU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IMpolecc. 3apOKICHUE CEJEKUUU U JTOMECTUKAIUS.
Yyenne H. W. BaBunmoBa o0 T1ieHTpax TNPOUCXOXKIACHUS W MHOT00Opa3us
KyJIbTYPHBIX pacTeHUl. LIEHTpbl MPOMCXOXKIECHHUSI AOMAIIHUX XUBOTHBIX. CopT,
OpoJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAUBUAYAIbHBINA OTOOPHI B
CEJICKUMU PACTEHHM M KUMBOTHBIX. OLEHKa 3KcTepbepa. bIu3kopoacTBEHHOE
CKpemuBaHue — WHOpuAMHr. Yuctas nuHusA. CKpellMBaHWE YHCTHIX JIMHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHWE — ayTOPUIAMHT.
OtnanénHass rtubpugmzauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
NOJIyYCHUE TOJUIUIONIOB. JIOCTHIKEHHs CEJIEKUMU PAcCTeHWil, >KMBOTHBIX U
MUKpPOOPTaHU3MOB.

buotexHONMOTMsT Kak OTpacib NPOWU3BOACTBA. [ €HHAs WHXKEHEpHs. OTalbl
co3nanuss pexkomOuHaHTHOM J[HK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kierounbsle KyabTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUMN.
KionupoBanve BBICOKONPOIYKTUBHBIX —CEIBbCKOXO3WCTBEHHBIX OPraHU3MOB.

Okojiornyeckue W 3tudeckue  npodmembl. ['MO  —  reHeruuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpers: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHOB.

Tabnuupl 1 cxeMbl: KapTta «lleHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuniiy, «Otnanénnas ruopuauzamnusy, «PadoTel akagemuka M. @. MiBaHoBay,
«lomummongus», «OOBEKTHI OHOTEXHONOTHUN», «KieTouHnele KyabTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MeEpEeHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TIOJ0B U KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypceust «OCHOBHBIE METOIBI W JIOCTHXKEHUS CEJEKIMW PACTCHUU W
JKMBOTHBIX (Ha CEIICKIIMOHHYIO CTaHILIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaToOpUio
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».



11 KJIACC

Tema 1. JBorOMOHHAsE OMOJIOTHA.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue 3BONIONMOHHONW TEOPUH HA PA3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpadguyeckue: cxoncTBO U paznuuue GayH u ¢aop MaTEPUKOB U OCTPOBOB.

OMOpHONIOrHYeCKHe: CXOACTBA M pa3iuyuusi SMOPHOHOB pa3HBIX BHJIIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIEC, AHAJIOTUYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTel y Bcex
OpraHU3MOB.

OomonnoHHass teopus Y. [lapBunHa. IIpeanochUIKM BO3HUKHOBEHHS
JapBuHU3Ma. JIBHOKylIuMe CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpeIeiIEHHAass W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBostorus. [lomynsinus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTalOHHbBIN
Ipouecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiiMOHHBIE BOJHBI U Jped
reHoB. M30isnms 1 Murpanus.

EctecTBeHHBbIII 0TOOp — HampaBisiomuil Qgakrop 3Bomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. Ilpumeps
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoOBHbIe (HOPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MakposBonmorusi. PopMbl  ABONIONUU:  (UIIEeTUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHasi, napaienbHas. HeoOpaTtuMocTh 3BONIOIUH.

[IponcxoxkIeHHEe OT HEeCHEeUHaTM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anusa. AJanTuBHAs paguanusl.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, . Mromiep, A. H. CeBep1ios.

Tabmups! 1 cxembl: «Pa3BuTre OpraHMuecKoOro Mupa Ha 3emiie», «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «PopMmbl  OOprOBI 32
cyiiecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOTO00pa3ue COpTOB pacTEHUI,
«MHuoroob6pasue opoJg JKUBOTHBIX», «ITommynsummy, «MyTaunoHHas



U3MEHYUBOCTH», «Apomopdo3by, «Uaunoamantauum», «OOmas aereHepanus,
«/IBmkymme cunsl dBomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpuCnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OO6opynoBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB M CeMsH, KOJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJIeTb «OCHOBHBIC HAIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpO€eHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbI COXPAHHOCTH
HUCKOMAEMBbIX JKMBOTHBIX M pacTeHWil», Monenb ammmkanus «llepekpéct
XpOMOCOM», BJaxkHble Tmpemnapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKAY, MUKpompenapat «Jlpo3odunay (Hopma, mytanuu (OpMbI KPBLILEB U
OKpacKH Telna).

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabota Ne 2. «OnucaHue npucnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuHble TpeACTaBICHUSI O 3apOXKICHUM KW3HU. HayuHble TUMOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W TMaHCHEpPMUs. XHUMHUYECKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMUUYECKON 3BOIIOIMA. HavanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKH. llepBble KIETKM U HMX SBOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa U €€ TMepuoabl: KEMOPUICKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBO.

KaliHo3oiickas 93pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornyeckux mpoieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOIO M J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [TosiBIIeHME, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHM4YecKOTO MHpa KakK OTpaxkeHHe 3BoJIONUMU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOIMSA YeJIOBEKa. AHTPOIOJIOTUA KaK Hayka. Pa3Butre mpeacTaBlIeHU O
MIPOUCXOKICHUH 4YeJloBeKa. Meroasl u3ydyeHus aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4EJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.



JBwxkymue  cuiabl  (pakTopbl) — aHTpPONOTreHe3a. Hacnencreennas
U3MEHYMBOCTb M €CTECTBEHHbI 0TOOp. OOIIecTBeHHbI 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUM TPyJa, MBIIILICHHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YenoBek mnpsaMoxomsuui, YenoBek HEaHACPTAIbCKUN, YenoBek
pa3ymHbIi. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpPEeMsl CYIECTBOBAaHHs, 00JIaCTh
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHI.

YemoBeueckue packl. OCHOBHBIC  OOJBIIME  pachkl:  €BPOMECOUTHAS
(eBpaszmiickasi),  Herpo-aBcTpajoujiHas  (dPKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3uarcko-amepuKkaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX pac K YCIOBUSM CYIIECTBOBaHMS. EIMHCTBO 4YEIOBEUYECKUX pac.
Kputuka pacusma.

JdeMoHCTpanuu:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Mwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHme ConaHEUHON cHUCTeMbl», «Pa3Buthe
opraHuueckoro wmupa», «PactutenbHas KkieTka», <« KuUBOTHasi  KIeTKay,
«IIpokapuornueckas kieTtka», «COBpEeMEHHas CHCTEMa OPraHUYECKOTO0 MHPAY,
«CpaBHEHHE AaHATOMUYECKMX YEPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJICOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOIO0 4YEJIOBEKa», «llpeBHenmme moam», «lpeBHue moam», «llepBbie
COBPEMEHHBIC JI0INY, «HenoBeueCcKue pachh».

O6opynoBanue:  mysiku — «lIpoucxoxkiaeHue  yenoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpPTalblla, KPOMAaHbOHIIA), CIIETNKA WU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOmiia, ckpebisia), TreoXpoHOJoTrHuYecKas Ta0nuna, KOUIeKuus «Dopmbl
COXPAHHOCTHU MUCKOMAEMbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKTHYeCKUE padoThI:

[Ipaktrueckast padota Ne 1. «/M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUM H
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi «DBOJIOLHUS OPraHUYECKOro Mupa Ha 3emie» (B eCTECTBEHHO-
HAyYHBIN WM KPACBEIUECKUI My3€eil).

Tema 3. Oprann3mMbl U OKpYy:Kaloias cpeaa.

DKoJIOTUs KaK HayKa. 3aJau U pa3fieibl IKOJI0TUUA. MEeTOAbl SKOJIOTHYECKUX
UCCIIEIOBAaHUM. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YeJIOBEKa.

Cpenpl oOuTaHUSI OPraHU3MOB: BOJIHAsl, HAa3€MHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckne (dakTopel. Krnaccudukarmuss sKoJoTUYecKuX (HaKTOPOB:
abuoTuveckue, OMOTUYECKHE U AaHTPOINOreHHble. JIeHCTBHE HKOJOTHMYECKUX
(hakTOpOB Ha OPraHU3MBI.



AOGuoTnueckue (hakTophl: CBET, TEMIlepaTypa, BIaXHOCTh. DoTonepuoaunsm.
[IpucniocoOnenust OpraHU3MOB K  JEHUCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buosornueckne puTMsl.

buotnueckue (bakTOopHI. Bunbr OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTyajJu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAuY€HHE OWMOTHUYECKMX B3aWUMOJCHCTBUW [UJISl CYIECTBOBAHMS
OpPraHU3MOB B PUPOJHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTepUCTUKU monysiuud. (OCHOBHBIE TMOKa3aTeau
NOMYJSIUNA: YHUCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuKa 4YCIEHHOCTH MOIMYJISIUU U €€ Perysiusl.

JlemoHcTpanum:

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

Tabmunpl u cxemsl: kapTta «[Ipuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
opranusMoBy», «®Poronepuonnusm», «llomymsauum», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU MONYJISUUNA UHPY30puu-TyPenbkny», «[lumesbie nenm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas padota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PacTEeHUHN U3
Pa3HbBIX MECT OOUTAHUSY.

JlabopaTopHas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padota Ne 2. «IloncyéT NI0THOCTH NOMYJISIUUNA Pa3HBIX BUIOB
pacTeHUN».

Tema 4. CooOmecTBa ¥ 3K0JI0rH4eCKHe CHCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buasl-momuHantel. CBA3M B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMsbl). [lonstne 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (MUILEBbIE) YPOBHU SKOCUCTEMBI. [IuIieBble LieNMM U CETH.
OCHOBHBIE TIOKa3aTEeNIM SKOCUCTEMBI: OHOMacca, MHPOAYKLHUA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIHMHM, YHUCIEHHOCTH, Ouomacchl. CBOHCTBAa 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKiueccus.

[TpupoHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEeK. DKOCUCTEMA XBOMHOTO
VI IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIle.



VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMOchepb Kak
rJ100aNbHOM 3KOCHCTEMBI. JlMHAMUYecKoe paBHOBECHE W OOpaTHas CBsA3b B
ouocdepe.

KpyroBopoThl BemecTB U OMOT€OXUMHUYECKUE IIUKIIBI 3JIEMEHTOB (yriepo/a,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YemoeuecTBO B Orochepe 3emin. AHTpOTIOTeHHBIE U3MEHEHHS B Orocdepe.
['moGanbpHBIE IKOTOTUYECKUE TPOOTIEMBI.

CocyiiecTBoBaHMe PUPOIBI u YeJI0BEUECTRA. Coxpanenue
Oropa3zHoo0Opasus Kak OCHOBa yCcTOM4YMBOCTH Ouocdepsl. OCHOBA pallMOHATIBLHOTO
VIOPABJICHHUS MNPUPOJHBIMU pPECypcaMM M HMX HCHOJIb30BaHuE. JlocTmkeHus
OHOJIOTMU U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmunpl u cxemsl: «l[lumieBbie nenn», «bHOIEHO3: cOCTaB M CTPYKTYpay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy», «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOro jeca», «buomeHos Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPONOTECHHbIE  BO3JCUCTBUS HAa Hpupoay», «BaxHeldmme HCTOUYHHKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIass coCTaBisAIOLIAs
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiid 3QdexT», «DaKTOpHhI
pPaIMOaKTUBHOTO 3arps3HeHus Ouocdepnr», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«KpyroBopot yrinepozaa B Ouocdeper», «Kpyropopot azoTa B Ipupoae».

O6opynoBaHue: MoJelb-anmuivKanus « TunuuHble OWOILIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KoJUIeKuun «buonenos», «Bpenurenn BaxxHeUIINX
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUH W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTMYECKHM TpPYIIIaM OJHOTO BHIA,
Kpacnas xuura Poccuiickoit ®enepanun, u300pakeHUs OXpPaHSEMbIX BHUIOB
pPacTeHUN U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacno ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMsA  OOyyalolmMMHUCA TMpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PpE3yJIbTAaTOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJWyhe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHUH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUSA OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMUYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeamera «bruonorus» AOCTUTarOTCs B
€UHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PA3BUTUA BHYTPEHHEH TMO3ULMM JUYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie u
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA U OMNbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMErocs Kak aKTUBHOTO H

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4E€OHBIX M MO3HABATENBHBIX 3a/1ay, BHIIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOCKICHUSIMU, KyJIbTYPHBIMHU IIECHHOCTSAMHU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXXUTEIHLHOIO
OTHONIIEHUS! K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE]l
Ponunoil, ropaoctu 3a CBOW Kpail, cBOO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJIICHUE U
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yOoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

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

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOABI U €€ IECHHOCTH;

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

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€e30MacHOro MOBEJCHUS B CUTYAIIHX, YTPOKAIOIINX 3I0POBBIO U )KU3HU JIIOJICH;

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

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepPCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHHOCTH TEXHOJOTUYECKOM M COIMAbHOM
HaIpaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

MHTEpEC K pa3inyHbIM cdepaMm mpodeccCHoHaTbHON e TEbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealu30BbIBATH
COOCTBEHHbIC KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0 W C€aMOOOpa3OBaHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJie KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYPhI: TMPUOOpPETEHHE OIbITa
IUTAHUPOBAHUS TOCTYNKOB H OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN TSt
OKPYKaIOUIEH CPEeIbl;

OCO3HaHHWE TIO00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJieM M MyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUIOB,
IKOCHUCTEM, Orochephl);



aKTUBHOE HENPUATHE JEHUCTBUM, MPHUHOCIIIMX BpEI  OKpPY KarolIeu
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JIEATENBHOCTH dKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKW M OOIIECTBEHHOM MPAKTHKH, OCHOBAaHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

MOHMMaHWe crnenuduKd OHOJIOTMM KaK HayKd, OCO3HaHus €& poju B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YEIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/Aa M3 II100aJbHBIX YKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHUS SIBIICHUN OKPYXAIOIIEr0 MUpPA U MPOUCXOAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEeHHSI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mMpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHHME LIEHHOCTUM HAYYHOU JE€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IESTEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HaHHA MO OWOIOTUH B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSITHUS, OTpakarollue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeUNu(PUKy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEpPTus, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIH (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, OKCHEPUMEHT U JPYTHX),
YHUBEpCAJIbHbIE y4eOHbIC JAeHCTBHUS (ITO3HABaTEJbHbIC, KOMMYHUKATHBHBIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMUM OOYYalolUXCsi, CIIOCOOHOCTh
oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIC MEXKIUCIUTUIMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHble y4eOHbIE JEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

MetanpeameTHble pe3ysibTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEeJIbHbIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKAINK, 0000IIEHHUS ), PACKPBIBATH CMBICII
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTHUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHHIA
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTh CXEMHO-MO/IeJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbl C YYETOM aHaIn3a MMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHbIE BUIBI JACSATEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETALHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTYallMsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJI€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (OpPMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATESTLHOCTH W KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIAUTh apTyMEHTHI JIJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPhl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJaddl  pe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISTh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYIO 00yacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEHICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmei:

OpPUEHTHUPOBATHLCS B PA3JIMYHBIX MCTOUHHUKAX MHGOPMAINH (TEKCTE YIeOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHHS, KPUTUIECKUA OI[CHUBATH
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIP30BAaTh HAyYHBIA S3BIK B KadecTBE CpeAcTBa Impu pabore ¢
Ovonornyecko MHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAacTloO3HaBaHWS W 3aWATHl  WHOOpMAaIuH,
uH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAQJIOTE€ WJIM JTMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHLHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU PopMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelieHUH OUOJIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHN C yd4&€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh AEUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLIEHMBAaTh HIAEHU C TO3ULUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCATbHBIMH PeryJsSTUBHbIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIEHUIO K JKUBOHM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUJIaH pPEIICHHs NpodiieMbl € YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LEISAM;

BJIAJETh HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHTHl JPYrMX IpHU aHaJU3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynabTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETAUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4EOHBIX CUTYallUsX, a TAKXKE B PEaJIbHBIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTHh 3HAHUNA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA ISl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BelIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBAasT OpraHu3alus *KUBBIX CUCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpuH (KJIETOYHass, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LEeHTpax MHOrooOpasus H
MPOUCXOKICHUS KyJIbTYpHbIX pactenuil H. M. BaBuioBa), onpeaensTe rpaHULIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOJIIOIEHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M IMPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHUS, HWHIUBUIYAJIIBHOIO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPY>KaIOIIUX JII0/IeH, COOIIOICHUS] HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOMICH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojsoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI JJIsl MpEICKa3aHUsl HAacJIeOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh J1TA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUS, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpelcTBa MaccOoBOW MH(pOpPMALMU, HAYYHO-OMYJISIPHbIE
MaTepHuanbl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEJOBaHUN B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHoro mnpeameta «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJlE€ POCCHUHCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLMS, ABWKYIINE CHIIBI ((PAKTOPBI) IBOJIIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPBHI,



HKOCHCTEMa, MPOAYLEHTbI, KOHCYMEHTBI, pEAYLEHThl, LEeNu MUTaHus,
AKOJIOTHYECKas Mpamua, OMoreoreHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEOopuH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYyYHBIX TMOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHUYECKUX
OOBEKTOB: BHUJOB, TMOMYJAUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (AaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa DHEPIMH B HKOCHCTEMAaX, AHTPONOIE€HHBIX HM3MEHEHHH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbSI U 3JI0POBBS
OKpPYXAaIOLUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMAHHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE pellaTh dJeMEHTapHble OMOJIOTMYECKUE 33Jaud, COCTABIISATH CXEMBI
MepeHoca BEIIECTB U DHEPTUU B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TPaKTUYECKUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh U HHTEPIPETUPOBATH HHGOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TOMYIISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJ100abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3ULIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U MX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LIOK
p https://m.edsoo.ru/7f41c292
KuzuenesTeIbHOCTD KJIETKH 6 bubmorexa LHOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U N3MEHYHUBOCTD 2 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenexkuust oprann3MoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaugecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
I OBomMIONHOHHAs OHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opra"ousmel 1 OK aroIas cpena 5 1 buGnuorexa [IOK
P pyzxatott pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4
Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 1yacos DJIEeKTPOHHbIE
B Tema ypoka ara u(pposbIe
n/n yp Beero KonTpoabubie IIpakTuueckue fll3y'{ CHHS :)161? aI; OBATEILHbIE
padoThI padoThI pecype
1 buosnorus B cucrteMe Hayk 1 Bubmaorexa ITOK
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
o
2 dlenomsonamme pesmmx weroton | 03 Butmioexa LIOK
https://m.edso00.ru/863e6122
PU U3YYCHUH OMOJIOTUYECKUX
00BEKTOBY
3 buosiornueckue cuctemsl, MpoOLECChl U UX 1 bubnuorexa [JOK
A3y4EHUE https://m.edsoo.ru/863e6564
XuMHUYECKU cocTaB KJIeTKU. Boja u bubmuorexa [JOK
4 MHHEpAJIbHBIE COIU ! https://m.edsoo.ru/863e674¢
5 benku. CoctaB u crpoeHue 0eIKOB 1
depMeHTbI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas pabora Ne bubnnoreka [JOK
6 1 «M3yueHue KaTamuTUYECKOn 1 0.5 https://m.edsoo.ru/863e6b72
aKTUBHOCTH (JEPMEHTOB (Ha MpUMeEpe
aMuJIa3bl WIM KaTajaasbl)»
! YrteBonEL. Jmmer ! E:ffﬁﬁ:ﬁgggﬁwmo
bubnnoreka [JOK
8 Hyxnennosbie kucnotsl. ATO 1 hitps-//m.c dsocL).Iru 1363c6d5c
9 Hcropus 1 METOIbI U3Y4YEHHUS KIIETKU. 1 bubnnoreka [JOK
Kiterounas reopus https://m.edsoo.ru/863e6e88
10 Knerka xak nenocTtHas )KuBasg cucTeMa 1
CtpoeHune 3yKapuOoTUYECKOM KIIETKH. bubnnorexka [JOK
11 JlaGopatopHas pabota Ne 2 «M3ydenue 1 0.5 https://m.edsoo.ru/863e6£f0

CTPOCHUS KIIECTOK paCTeHHfI, KHUBOTHBIX,

https://m.edsoo.ru/863e716¢




rpuOOB U OaKTepuil 1O MUKPOCKOTIOM Ha
FOTOBBIX MUKpOIIpEaparax u ux
OIHCAHHE»

bu6mmoreka [IOK
12 OOMeH BelIeCTB WM META00IN3M https://m.edsoo.ru/863e766¢
bubmuorexa [JOK
13 DOTOCHHTES. XeMOCHHTES https://m.edsoo.ru/863e7c¢98
. bubmuorexa [JOK
14 JHepreTHecKmit ofMen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
KiIeTku. Muto3. JJaboparopras padora Ne
15 3 «HaOmronenune MI/ITOI;a BII)QIeTIfaX 0.5 Bubmmorexa [IOK
) https://m.edsoo.ru/863e7dc4
KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpenapaTax»»
buocunres 6enka. Peakuys MaTpuaHOro
16 cHHTe3a Bbubmoreka LIOK
https://m.edsoo.ru/863e796e
17 Tpancusius — OuocuHTe3 Oenka
18 Hexknerounsie popmbl )KM3HU — BUPYCHI bubmiorexa LIOK
https://m.edso00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [JOK
20 Metios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
kinetok. OmionorBopenue. JlaboparopHast
21 pabota Ne 4 «Iill3yqegme CTpOGHI/IIZI P 0.5 bubmmorexa LIOK
- ’ https://m.edsoo.ru/863e81b6
IMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB Bubmioreka [IOK
https://m.eds00.ru/863e8436
23 I'eneTnka — Hayka 0 HaCJIE€ACTBEHHOCTH bubnnorexa [JOK
M M3MEHYMBOCTH https://m.edsoo.ru/863e8612
24 3aKOHOMEPHOCTH HaCJIEeA0BaHUS bu6mmorexa [{OK




25

MPU3HAKOB. MOHOTHOpHIHOE
CKpEIMBaHUE

Jurubpuinoe cKpeuBanyue. 3aKoH
HE3aBHCUMOTI'0 HACIIeIOBAHUS IPU3HAKOB

https://m.edso00.ru/863e8878

bu6mmoreka [IOK
https://m.edsoo.ru/863e89a4

26

27

ClernieHHOe HACJIeI0BAHNE TPU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yueHue
PEe3yJIbTATOB MOHOTHOPUIHOTO U
JUTHOPHUIHOTO CKPEIUBAHUS Y
Jp030(GHUITbI HA TOTOBBIX
MHUKpOIpenapaTax»

T'eneruka nmona. Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8c60

28

N3smenunBocTs. Henacnencreennas
U3MeH4nBOCTh. JJaboparopHas pabota Ne
6. N3yuenne Mo upuKamoHHON
WU3MEHUYUBOCTH, IIOCTPOEHUE
BApHALMOHHOTO Ps1/1a ¥ BAPUALIMOHHOMN
KpHUBOW»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

29

30

Hacnencrennas "3MEHYHBOCTb.
JlaGopaTtopHnast pabota Ne 7. «Ananus
MyTalui y Ipo30¢uisl Ha TOTOBBIX
MUKpOTIpErapaTax»

I'eneTnka yemoBeka

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

31

PesepBHrIit ypok. O600IICHHE 110 TEME
«HacneacTBeHHOCTh M H3MEHYHBOCTH
OpPTraHU3MOB»

32

CCJ'ICKI_II/ISI KaK HayKa U ITponecc

33

34

MeTobl U JOCTUKEHHUSI CEIIEKLIUU
pacTeHUH 1 KUBOTHBIX
buotexHoorus Kak oTpacib
MIPOU3BOJICTBA

bu6mmorekxa [IOK
https://m.edsoo.ru/863e9214

bubmuoreka [JOK
https://m.eds00.ru/863e¢9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Hara uudgposbie
n/n Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie W3ydeHHSI  00PA30BATEIbHDIC
padoThI padoThbI pecypebi
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
H A yi https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHs npeacTaBieHuit 00 1 bubnnoreka [JOK
HBOJIOIIAN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 MEKPOIBOMIOLHA 1 https://m.edsoo.ru/863e9cle
[Tonynauus kKak 3;1eMeHTapHas
€AMHUIA BUJIA U DBOJIIOIIH.
bu6mmoreka [IOK
4 Jlabopatopuas pabora Ne 1 ! 0.5 https://m.edsoo.ru/863e99c6
«CpaBHEHUE BUJIOB 10
MOP(}OTOTHIEeCKOMY KPUTEPHIO»
5 JIBrOKyIIME CUITBI (3J1EMEHTapHBIE | bubnmnoreka [JOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrecTBennslit 0TOOp U €ro GopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbpratel 3BoIOIIMY:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCITIOCOOJIEHHOCTH OpTaHu3Ma U e€
OTHOCUTEIILHOTO XapaKTepar
8 Hanpasnenust 1 myTy MaKpO3BOJIIOIUA 1 bubmorexa LIOK
p yr p 1 https://m.edsoo.ru/863e9cle
9 Heo6paTuMocCTh 3BOTIOLIUT 1
10 Ucropwus sxu3nn Ha 3emiie 1 METObI €€ 1
H3y4YEHUS
11 ['Mnore3sl NPOUCXOKACHUS KU3HU HA 1 bubnuoreka [IOK




3emuiie
PazButue xu3Hu Ha 3emIie Mo 3pam u

https://m.edsoo.ru/863ea5a6
bu6mmoreka [IOK

12
rnepuogam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
ACTUTEJILHOIO U XMBOTHOT'O MHpA.
13 pH akTuyeckas pabora Ne 1 «U3 peHHe 0.5 bubmorexa LIOK
P P - Yq ' https://m.edsoo.ru/863ea8bc
HCKOIIAeMbIX OCTATKOB PACTEHUM U
KUBOTHBIX B KOJUICKIIHSIX)
CoBpeMeHHas cuctemMa OpraHu4ecKoro bubnuorexa [JOK
14
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (AaHTPOTIOTEHE3) bubmmorexa LJOK
P https://m.edsoo.ru/863eac2c
JiBmoxymiue cuibl (paKTopsl) bubnuorexa [JOK
16
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJloBeKa
UYenoBeueckue packl ¥ MPUPOIHBIE bubnmnoreka [JOK
18
aJlanTalyy 4eJI0BEKa https://m.edsoo.ru/863eaca2
PezepHblil ypok. O60011€HNE 110 TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU
Ha 3emiie»
20 DKOoJI0THUs KaK HayKa
Cpenpl 0OuMTaHUS U SKOJIOTUYECKHE bubnnoreka [JOK
21
(hakTophI https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTopsl.
JlaGopatopHnas pabora Ne 3.
«Mopdonoruueckre 0cCOOEHHOCTH
pdos Bubmiorexa [[OK
22 pacTeHuil U3 pa3HbIX MECT OOUTaAHUSD. 0.5
https://m.edsoo.ru/863eb10e
JlabopaTtopHas pabota Ne 4. «Bnusinue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeyca»
23 buotnueckue hakTopsl bubnuoreka [IOK




https://m.edsoo.ru/863eb348

DKOJOTUYECKUE XapaKTEPHUCTHKU
nomyssiun. [Tpakruyeckas padora Ne

24 2 «[Toacy€r MIOTHOCTH MOMYISIHA 1 0.5
Pa3HBIX BUIOB PACTCHUI»
25 Coo0riecTBa OpraHU3MOB — OHOIEHO3 1 ngg;;f;;gg}g 63ebd6a
26 DKOJIOTUYECKUE CUCTEMBI 1 bubnnoreka [JOK
(3K0cucTEMBI) https://m.edsoo.ru/863eb46a
21 Orononmeccxne mpain, Cootorsa 1 Bu6mrorera LIOK
sxocHCTeM. CYKIeoCHs https://m.edsoo.ru/863eb5fa
28 [IpupoaHbIe SKOCUCTEMBI 1
29 AHTpPONOTr€HHbIE 3KOCUCTEMBI 1
30 buocdepa — rimobanbHas sKocucTeMa 1 bubnnoreka [JOK
3emn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuotexa [JOK
ouochepsl https://m.edsoo.ru/863ebd 16
32 YenoeuecTBO B Orochepe 3emnn 1
33 CocymiecTBoBaHUE TPUPOIBI U | bubnnoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O600111€HE TEMBI
34 «Coo0011ecTBa ¥ DKOJIOTMUECKHE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 25

[TPOPAMME




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

° buomnorus, 10 xknace/ Ilaceunuk B.B., Kamenckuit A.A., Py6mios A.M.
u ap.; [lon penaknueit [laceunnka B.B. AkimonepHoe oOmiectBo «M3aaTenbcTBO
«IIpocsemienue»

° buonorus, 11 knace/ Ilaceunuk B.B., Kamenckuit A.A., Py6mios A.M.

u ap.; [lon penaknueit [laceunnka B.B. AkimonepHoe oOmiectBo «M3aaTenbcTBO

«IIpocsemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://lesson.edu.ru/catalog







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 345197355402255976370865811722506627397297559355
Bnageney CenasuHa Onecna MeTpoBHa
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