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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICNICHHs] TOAXO0JA0B K (OPMHUPOBAHUIO COJEpKaHUS Y4eOHOro mpeaMera
«buonorusiy  coctaBmwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, COoIepKaHUs, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIEAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHErO
obmero obpazoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKECHHUS O
cnenuguke OMOJIOruH, €€ 3HAYUEHUH B MTO3HAHUU >KMBOUW MPUPOBI U 0OECIICUEHUH
CYILIECTBOBAHHSI YEJIOBEYECKOTr0 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T TNpeACTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue IO paszienaM H  TeMmaw,
PEKOMEHTyEMYIO TMOCJIEeI0BATEILHOCTh U3YUEHHUsI YUYeOHOro MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEM 00yYarommXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHLHOM
NEeATEeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYaIOIMIMXCA 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOrNYECKOr0 00pa30BaHMSI.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaM30BaH
NPUHITUI TPEEMCTBEHHOCTH B H3yYE€HUU OWOJOTWH, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALMN JIMYHOCTH, SKOJOTUYECKOTO MBIIIJICHUS, MPECTABICHUN O 3J0POBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalolled MNPHUPOJHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTOTUYECKUX TEOPHH, a TaKkKe 3HAHHUH O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAOIIUX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTHH YAEJICHO BHUMAHUE HCHOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YEOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
1EJIeCO00pa3HOro TMOBEACHUS B OKpY)KAIOIIEW NPUPOJHOM cpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM JESTENBHOCTU YEJIOBEKa Ha COCTOSIHHE IMPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HANPaBIEHHOCTH
yaeOHOro mpenmMera «buosorusy MpOIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHHUS



YCJIOBHM JUIsl pELIEHUS] OJJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT QopMUpOBaHHE Yy  OOydYarOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpenHero oOIIero oO0pa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpPa, paclIUpseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIOIUHU, CO3JAET
yCJIOBHSI  JUIs:  TO3HAHUSL  3aKOHOB  JKUBOW  MPUPOJIBI, (POPMUPOBAHUS
(YHKIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0e30macHoOro obpasa
YKU3HH, SKOJOTUYECKOTO MBILUICHHS], IEHHOCTHOTO OTHOIIECHHUS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALNU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Uil (POPMUPOBAHUS
WUHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CIIOCOOCTBYET HMHTErpaluud OHOJOTMYECKHUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHHM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHWs, MPEACTaBICHHOr0 B MpOrpaMMe 0
OHMoJIOTHN.

Ot6op coxepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJIbTypOoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KyJbTYphl, ONPEACISAIONINE aJeKBATHOE TOBEIACHUE
YEeJIOBEKa B OKPY’KAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
XKU3HU U TPaKTHUecKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITy>KaT OCHOBOM JIJIsi (pOpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHU3aluu
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTUM OCYIIECTBJIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUK 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOUIME COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «Kietka kak Ouonoruueckas cucrema», «OpraHu3Mm Kak



Ononornyeckas cuctema», «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«OBOJIOIHUS KUBOH MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenr m3yuenus yudeOHoOro mpeamera «buosorums» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOYYaIOIUMHUCS 3HAHUSAMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM pPa3HOr0 paHra M IPUOOPETCHHE YMEHHM
WCIIOJIB30BaTh ATH 3HAHWS IS TPAMOTHBIX JCUCTBHI B OTHOIIEHWH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTuxenue 1enu u3ydeHus ydeOHoro npenmera «buosorus» Ha 6a3oBOM
YPOBHE 00€CTICUMBACTCS PEIICHUEM CIASAYIONTUX 3a]1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPUSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPABHIIAX, CIIyKaIllMX OCHOBOU
U1t GOPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHHU3aIlMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUe y OOYYAIOMIMXCS ITO3HABATEIBHBIX, WHTCIUICKTYaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
pPa3HOTO YPOBHS OpraHU3aIluy;

CTAaHOBJICHHE Yy oOydaroumxcs oOmel KyJabTypbl, (YHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH W OIICHUBATH SIBJICHHUS OKPYKAIOIIETO
MUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHWUW W OIbITA, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKON JESITCIBHOCTH YeEOBEKA, Pa3BUTHH
COBPEMCHHBIX MEAMITMHCKUX TEXHOJOTHUH U arpOOMOTEXHOJIOTHIA,

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEITOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS dTHICCKHUX
HOPM TIPH TIPOBEICHUH OMOJIOTHUECKUX UCCIIEIOBaHUN;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWW JUISl TIOBBIMICHUS YPOBHS
9KOJIOTHYECKOH KYJIBTYPBI, I (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUM CBOEH JNEATEIRHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COONMIOACHHE Mep MNPOPUITAKTUKI
3a00JIeBaHUH.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTEBHBIM YUE€OHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaAMETHOM 00nacTh « ECTeCTBEHHO-HAYUHBIE PEIMETHI.



Jlist m3ydenusi Onoaoruy Ha 6a30BOM ypOBHE CPETHETO 001Iero 0Opa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, ITUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl O3HAHUS KUBOUW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCUpUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuiel 1 cxembl: «MeTo bl MO3HAHUSI )KUBON TTPUPOJIBI».

JlaGopaTopHblie ¥ NpaKTHYeCKHE PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHE pa3IWYHBIX METOJOB MPH
M3YUYCHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HWY», « YPOBHU OpraHU3aIIU
JKMBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekybl JIHK.

Tema 3. XumMu4eckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelecTB B KieTke. [loanepikanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OETKOB.
He3aMeHnMbIe ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUYECKHE CBOWcCTBa OenkoB. buonoruueckue
(GyHKITUU OCITKOB.



depmeHThl — Owonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamussbl.
OTnnunst epMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢Gynkuuu aunuaoB. CpaBHeHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK UCTOYHUKOB YHEPTHUU.

HykneunnoBsie kucnotel: JHK wu PHK. Hykimeotuasl — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JTHK. Ctpoenue n pynkinuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOICHCTBUS
ujeil 1 PaKkToB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUYEHUS KIICTKH.

Knerka kak mnenoctHas xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyiel JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuyeckas U mpokapuoruyeckas. OcoOeHHOCTU
CTpOEHHUsI TMpOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU W
IrpUOHON KJIETKU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAIUKC, UX
bynkuuu. [Inazmatnueckas memOpana, e€ ceoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradousbl kietku: JIIC, ammapat [onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, IUIACTUIBI.
[IpoucxoxieHrne MUTOXOHJpUN W Tactud. Bunabl mactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKitoueHus.

Anpo — perynaropHbslii 1IeHTp kieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[uarpammel:  «PacripeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEN.

Tabmumpl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOABIY, «buocunres 6enka», « CTpoeHre MOJIEKYJIb OeNKay,
«Ctpoenue pepmenta», «Hyknennossie kucnorbl. JJHK», «CtpoeHne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKW,
«CtpoeHue pacTUTENbHON KIETKW», «CTpoeHHue MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sgpa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi IPOBEACHUS
HAOJIOICHUM, H3MEPEHHM, SKCIEPUMEHTOB, MHUKpPONpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

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

JlabopatopHass pabota No 2. «M3ydeHue CTpOEHHUS KJIETOK pacTEHUH,
JKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax U HUxX
OTHICAHUEY.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKUN OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTeporpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBass U TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpeasl Ha (OTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIe OakTepun. 3HAUCHUE XEMOCHHTE3a JIJIs
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OxkucnurenbHoe dhochopunupoBanue. D¢ hHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmarpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHpopmanuu B KiIETKe. | eHETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubGocom B
OonocuHTe3e Oenka.

Hexknetounsie popmbl xu3Hu — BUpychl. Mictopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HEHHOTO IIUKJIA BHUPYCOB.
baktepuodaru. bonesnm pacreHuid, XUBOTHBIX H YEJOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenoreka (BMUY) — Bo3Oymurens CII/Ia.



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

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, /. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupbl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MHUTOXOHIAPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocunresd», «Crtpoenue JHK»,
«Ctpoenure 1 PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHUecKuil Koy,
«Bupyco», «bakrepunodarn», «Crtpoenne u xuzHeHHbld nukin Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe 1 HHANBHUIYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblii UK, WX >KU3HEHHBIM LMK KieTku. WHTepdaza U MuUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHUS W  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosoBoe. Bunsl 6ecnonoro
Pa3MHOXKEHUS: JEJICHUE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipoueccsl, Mpoucxondinne Ha CTagusix Meio3sa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHWE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepPMAaTOreHe3 M OBOIEHES3.
OcoOeHHOCTH CTpOEHUs SUIEKIETOK MU crepMaro3ouioB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOACTBA.

Poct u pasButue pacrtenuii. OHTOreHE3 I[BETKOBOI'O PACTCHUS: CTPOCHHE
CEMEHH, CTAJINN Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «J/lemenue kieTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KJIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin, «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHE», «] aMETOreHe3 y MIICKOIMUTAIOIINX U
4eI0BEeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmarto30u/1bl
MJICKOTIUTAIOMIETOY, «SHleKIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JleJieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomenume muTO3a B KJIETKaX KOHUYHKA
KOpEINIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax».

JlaGoparopHas pabora Ne 4. «M3ydeHHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTraxy».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMeT u 3amaun reHeTUKH. VIcTOpus pa3BUTHS T€HETUKU. POJib iUTOIOTHI
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHKA. MeTOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEeMasl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieIOBaHUsl MPHU3HAKOB, yCTaHOBIEHHbIE . Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOoH eAuHooOpa3usi THOPHUIO0B TIEPBOTO
nokoyieHus. IIpaBuino JOMUHUPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
I'unore3a yuctoTel ramer. [10JIHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEO0BaHUS
npu3HakoB.  lluToreHeTMdeckWe  OCHOBBI  JUTHOPHIHOTO  CKPEIIMBAHUS.
AHanu3upytolee ckpenmpanme. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JUJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. PabGora T. Moprana mo
CUEIUICHHOMY HACJIEIOBAaHHUIO F€HOB. HapyeHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHITOBEpA.

XpOMOCOMHAasl TEOPUS HACIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enernka mosa. XpoOMOCOMHOE OmNpeAesieHrne noyia. AyTOCOMBI U MOJIOBBIE
XpoMOCcOMBI. ['oMoraMeTrHeie W rereporaMeTHble oOpraHu3Mbl. HacnenoBanwne
MIPU3HAKOB, CLICTVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBCHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHbIN psi ¥ BapUaIlMOHHAS KPUBAS.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKU U KX
HOpMa peakinu. CBoMCTBA MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAS
U3MEHYMBOCTh. Meio3 U TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsi U3MEHUMBOCTh. Kitaccudukaiuys MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYuHbI MyTaluil. MyTtareHHbie (haKkTopshl.
3aKOH rOMOJIOTHYECKHUX PSAOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacCiIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHUYCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE reHOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJE C IOMOIIBIO
[111P-ananu3a. HacnenacTtBeHuble 3a0o0jeBaHUsS YeEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HU C HACIEJACTBEHHOM MPEeApacHoiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHeparuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS] TEHETUUECKIX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHNN YEIOBEKa.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
[UTOTCHETUYECKAass OCHOBa», «3aKOH pACHICIUICHUSI W €ro IHUTOreHETHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTosornyeckrie  OCHOBBI ~ JUTHOPUAHOTO  CKpeluBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eJIOBEKa», «l'eHeTmka mosia», «3aKOHOMEPHOCTH HACJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTumbl uyenmoBeka © KUBOTHBIX», «Buubl
U3MEHUYUBOCTH», «MoauduKalroHHas W3MEHUYUBOCTHY, «HacienoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBu», « MyTarimoHHas ”3MEHUYHNBOCTHY.

O6opynoBanue: Mojaenu-amInkKanmun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe npomunupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON U MHUKpompenapar «Jpo3zodpuna» (Hopma, MyTanuu
(bOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopaTtopHnas pabora Ne 6. «M3yueHne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast padora Ne 2. «CocTaBieHHE M aHAIU3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOXKICHUE CEJIEKIUU U JTOMECTHKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKIACHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHuM. LIEHTpBl MPOUCXOXKIAEHUA AOMAIIHUX KUBOTHBIX. CopT,
IIOpOJ1a, ITAaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoACTBEHHOE
CKpemnBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHWE — ayTOPUAMHT.
Otnanénnas rubpummuzanuss u e€ ycrnexu. VCcKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIUIUIONIOB. JIOCTMIXKEHHsI CENEeKIMU paCTeHHMM, >KUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHOJIOrH Kak OTpaciib IPOU3BOACTBA. ['€HHAas HMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJiloHHpOBaHME BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okojornueckne W dTudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITMIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

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

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopojpl 1oMaliHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamnus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0beKThI OWoOTexHOMOTHMY, «KileTouHbIe KyIbTyphl W
KJIOHUpOBaHKe», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIOJ0B U KOPHETIO0B TUKUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKCTBO, JaOOPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHASI OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. DBOJIOLMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBugerenbcTBa dBOJONUU. [lameoHTONIOrMYECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJOB B MAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3UUUS SMOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
pYyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTed y BCEX
OpTaHHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukpoaBosonus. [Tonynsiuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAs M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeiid
reHoB. M3oius 1 Murpanus.

EctecTBennbiii orbop — HampaBisiommii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJOIUU. [Ipumepsl
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBomorusi.  DopMbl  IBONIONUU:  (prsleTHYECKas, JUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxieHrue OT HecleuuaaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs paualysl.

JlemoHcTpanum:



[Toptpetsr: K. JIunneit, XK. b. Jlamapk, U. Hapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMuEcKOro MuUpa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliectBoBanue», «EctecTBeHHBbIN 0TOOPY», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTanoHHas
U3MEHUYHMBOCTE», «Apomopdo3by, «Umnoamanramum», «OOImIas aereHepanusy,
«/IBmKymme cuibl 3BooIun», «Kapra-cxema wapmipyTta nyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpajuueckoe Bu100oOpa3zoBaHue», « IKOJOTHIECKOE BUTOOOPAa30BAHUEY.

OOopynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOIOB M CeMsIH, KoyuieKusi «l[Ipumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIPABJICHUS DBOJIOIUNY, O0BEMHAS MOJENb
«CTpoeHre roJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@POpMBI COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX U pacTeHuil», w™ojenb ammmkanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpemnapat «Jpo3oduna» (Hopma, MyTarud GOpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHble U NpaKkTUYECKHE PadoOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas padora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumnortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMHs. XHUMHUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNepUMEHTANBHOE MOATBEPKACHUE XUMUUECKOU 3BOMOIMU. HayanbHbie 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie 1Mo ’pam U nepuojaM. Karapxei. Apxeiickas u
npotepo3oiickass dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUHUCKUH,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ickas 3pa W €€ mnepuoAbl: MAJICOTCHOBBIA, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [losIBII€HME, paclBET ¥ BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

CucremMa OpraHMyYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYNIbI OPraHU3MOB.

DBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH YeloBeKka. Meroabsl HM3ydeHHs aHTpororeHesa. (CxojactBa u
pa3Inyns 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymme  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTAaJIMM U BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasmmi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHbld. Haxonku ncKomaeMmbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY U

YenmoBeueckue pacbl. OCHOBHbIE OONBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaANIbHASs),  MOHTOJOUIHAs
(a3uaTcko-amepukaHnckasi).  UepTsl  MPUCHOCOOJCHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEeUHON cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJICOHTOJOTHYECKMX HAaXOJIOK  IPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuune moam», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pachy.

O6GopynoBanue:  Mysiku  «lIpoucxoxkneHue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIICNKUA WU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEpBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyomna, ckpebiia), TEOXpOoHOJOTHMYecKas Talnuia, Kouiekuus «DopMel
COXPAHHOCTH HUCKONIAEMBIX )KUBOTHBIX M PACTCHUID.

JlabopaTopHble M NpaKkTHYecKHe padoThbI:

[TpakTrueckast pabora Ne 1. «/3ydeHne nckomaeMbIXx OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJUIEKIIUSIX).



OKCKypcHsl «IDBOJIOLUA OPraHMYECKOro mMupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. OpranusmMsbl 4 OKpy:KawIIas cpeaa.

DKOoJOorus KaK HayKa. 3aJau U pa3feibl SKOJIOTUHA. MeToAbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abuoTtuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JleHCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOunoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAXKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnennsi OpraHu3MOB K  JIEWCTBUIO  A0MOTHYECKMX  (PaKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEeUTpau3M. 3HaueHHE OWOTHUYECKUX B3aMMOJECUCTBUM MJIsl CYIIECTBOBaHUS
OpPraHK3MOB B ITPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsiund. OCHOBHBIE IOKa3aTENH
NOMYJISILMU: YHMCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUU U €€ peryJisius.

JdeMoHCTpaUm:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. I'ekkensb.

Tabnmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUS
Oopranu3moBy», «®Potonepuoausmy», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJISIUUUA UHPY30puu-Typenbkny, «Iluiesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas padbota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T mIOTHOCTH MOMYJIANNUNA Pa3HBIX BUIOB
PACTEHUID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBasd,
MPOCTpaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTel. CBsizum B
OMOLIEHO3E.

Okoyornueckne cuctembl (dKkocuctembl). IloHsTHe 00 »3KOocHUCTEME U
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,



KOHCYMEHTBI, PEAYIIEHTH. KpyroBopoT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (mumeBble) YPOBHH OKOCHUCTEMBI. [luimeBpie 1M U CETH.
OCHOBHBIE TOKa3aTeIM ASKOCHUCTEMBI: OumoMacca, MPOAYKIHUSA. IKOJOTHYECKHE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALHMS, pa3BuTue. CyKieccus.

[IpupoHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTPONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToWuMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pazHOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. JlMHaMHueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEMIECTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIepo/a,
a3ota). 30HabHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTPOTNIOTEHHBIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocylecTBOBaHUE MIPUPOIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
yOpaBJICHUS TMPUPOJHBIMU pECypcaMd U MX HUCHOdb30BaHue. JlocTkeHus
OMOJIOTHUY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumeBsle nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBay, «llemu nuTanusy, «IKoJOTHYECKAs] TUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JICWCTBHSA Ha IIpUpody», «DBaxueWmme UCTOYHUKHU
3arpsi3HCHHS BO3JIyXa W TPYHTOBBIX BOi», «[louBa — BakHEHIIasi COCTaBIIAIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii 3¢dexT», «DakTophI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Oumochepb»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA d3KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOIe».

ObopynoBanue: Mojenb-anmnKanus « Tunuuneie OHOLEHO3B», TepOapuit
«PacTtutenbHbie coobimecTBay, koieknuu «buonenos», «Bpenurenn BaxxHEUITNX
CEIbCKOXO3SIICTBEHHBIX ~ KYJBTYp», TepOapuu ¥ KOJUJICKIIMM PACTECHUH W
YKUBOTHBIX, MPUHAJIEKAINIME K Pa3HBIM SKOJOTMYECKUM TpyMraM OJIHOIO BHJA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpPaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUS K pe3yJibTaTaMm
OCBOGHMsA  OOyyalolMMHUCSA TMpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATBI

B cTpykType JTHYHOCTHBIX PE3YJBTATOB OCBOCHUS IMpeamera «buosorus»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIMIMMUCI POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUNW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIWYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «buonorus» AoCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATCIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, ICTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIlecCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEHW TMO3ULHMU JIMYHOCTH, NATPUOTU3MA,
YBQXEHHUS K 3aKOHY WM MPABOMOPSAKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONINXCsl PyKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA W OMbITA JICSITEILHOCTH B MPOILIECCE Peaan3allii OCHOBHBIX HalpaBJICHUH
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOr0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

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

CIIOCOOHOCTh  OTPEACNSATh COOCTBEHHYIO TIIO3HIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUS K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXJIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON 1 BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKON WJIEHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IEpE.l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HAYCHUS OWOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaenHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTH 32 €0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSL:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAaHUE YMOIIMOHATILHOTO BO3IEHCTBUS KUBOU TIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUYHOCTH;

5) ¢usnuyeckoro BocnuTaHusA, GOpMHPOBAHMS KYJIbTYPbI 30POBbSl H
IMOLUOHAIBHOIO 0J1ArONOJTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MmacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, PETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAaHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN W HEMPUATUS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUITMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKYIO JIESITEIbHOCTD;

MHTEpEC K pa3nyHbIM cpepaM MpodhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O M CaMOOOpa30OBaHHMIO Ha
MPOTSIKEHUN BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJE€ KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETECHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB W OIEGHKHM MX BO3MOXKHBIX ITOCIEICTBHHA IS
OKPYIKAIOIIEN CPEIBI;

OCO3HAaHHWE TJI00aIBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M MyTed HuX
pEIICHMS;

CIIOCOOHOCTh HUCIOJIb30BaTh MPUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHMS W YyMCHUS TP PEIICHHH TPOOJIEM, CBS3aHHBIX C pallMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHY BHIOB,
aKOCcUcTeM, brochepsr);



AKTUBHOE  HEMNPUATHE JCUCTBHUM, NPUHOCAIIMX BpPEH  OKPYNKaOIIEH
MPUPOJIHON Cpejle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIETETbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTHKWA, OCHOBAHHOI'O HA JUAJIOTE
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH M MIO3HAHUS MUPA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HaHus €€ poju B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
MpEACTaBICHUSI 00 OKpYXaIoIeM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX DKOJIOTHUECKUX MPOOJIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUHU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3Y4YE€HUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO0 MUPAa U MPOUCXOANINX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUYEHHUSI HAa OCHOBE HAayyHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYaIUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AESTEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUW MO OHMOJIOTMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHoOro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOLIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAOIINE
LEJIOCTHOCTh HAy4YHON KapTHHBlI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, THMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAOJMIOJEHHE, HM3MEpPEHUE, OKCIEPUMEHT H  APYIrHX),
yYHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolUXCsi, CIIOCOOHOCTh
o0yJaronmxcs HCIIOJIb30BaTh OCBOCHHBIE MEXAUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKWE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI IMPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OgBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMHI
NEeHUCTBUSIMM:

1) 6a3oBble JIorMYecKHue JAeiicTBUA:

CaMOCTOSITENILHO  (OpPMYyJNHUpPOBaTh M aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, CUHTE3a, CPAaBHEHMSI, KiaccuduKauu, 0000IIeH s ), pACKPBIBATH CMBICIT
OMOJIOTMUECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIMBAThH
CBSI3M C IPYTUMH MTOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEIBHOCTU C TOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M INPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMUYECKUX OOBEKTax, a



TakK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIAH PEIICHUs MPOOJEMBbI ¢ YUETOM aHaIM3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITEITbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  pPEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOJEHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpodsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PELICHMSI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0OB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BHUABI JEATEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIC TP CO3JaHUH YICOHBIX U COIMATBHBIX MPOCKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH MPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJlU3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThl i JI0Ka3aTelbCTBa
CBOMX YTBEp:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBAaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TEpPeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(ECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO U MPAKTHYECKYIO OOJIACTH
KU3HEICSITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) paborta c ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTepaTrype, OHOJOTMYECKUX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyIUPOBATh 3aNPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHIIOJHEHUSI YUYEOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO HCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KayecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbI, abOpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HAaBaHWS W 3aIUTHl  WH(OpMaIuy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienne:

OCYIIECTBJISATH KOMMYHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYXJaaeMoi TeMbl (yMEHHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIFOJEH, MPOSBIIATh YBAKUTEIHLHOEC OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU GopMe HopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAUBHUAYaJIbHOU
paboThI IpH pelIeHUU OUOIOTHYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHH C yd4&TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh L€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ ITOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUMBATh KAauye€CTBO CBOEr0 BKJAJa WU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularartb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHUE, ObITh HHUIIMATUBHBIM.

OBJafieHNe YHMBEPCAIbHBIMH PeryJsSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pelIeHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTaHOBKM B CBOMX JCHCTBHUSAX M MOCTYNKAaxX IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMbl, CTaBUTh U (HOpPMYIMPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH U AKU3HEHHBIX CUTYalUAX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIN YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YyJILTATOB LIEISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX peE3YyJbTATOB M
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PeIEKCUH IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ce0s U APYTrUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU AaHAJIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl OocBoeHUs mporpamMmbl COO mo Ouojoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupruyeckue sl yueOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
IpeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3jMuYHBIX y4EOHBIX CUTYalUsAX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABICHBI IO T0J1aM 00YUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB U MpeBpalleHue
HHEPrUM), TOMEOCTa3 (CaMOperyJysiius), YpOBHEBasE OpraHu3alis )KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (o0 meHTpax MHOTooOpasusi u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAO0/IeHHE U
OMMCAHUE KUBBIX CUCTEM, IPOIECCOB W SIBIICHHI, OpraHu3alus U IPOBEIAECHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieN1aTh BBIBOJIBI HA OCHOBAHUU TMOJTYUYCHHBIX PE3YIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU BHPYCOB, KIETOK MPOKAPUOT U
HYKapHOT, OJHOKIETOYHBIX W MHOTOKIJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
IPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYECKOro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS s OOBSICHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C Ienplo obecreyeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3I0OPOBBS
OKPY>KaIOIINX JIFO/ICH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPY KAIOIICH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojsoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
PUPOIOTIOIH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI IJIsl MpEJCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHe padoThl, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh U HHTEPIPETHUPOBATH HH(POPMALUIO
OMOJIOTMUECKOTO  COJEPXKAHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpelcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ast 6noIOTHYeCcKyr0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buosnorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHUCKHX U
3apyO0eXHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOIIOMS, ABIXKYIIHE CUIIBI ((DaKTOPBI) HBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



IKOCHCTEMa, MPOIAYIEHTbI, KOHCYMEHTBI, pEAYyLEHThl, LIeNu I[HUTaHus,
AKOJIOTHYECKas TpamMua, OMoreoreHos, onocdepa;

yMEHHE U3JaraTh OHOJOTHYECKHE TEOpPHH (PBONIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogasimeBoro cxonctBa K. M. bapa, uepenoBaHus rjiaBHbIX HalpaBieHUN U
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEIATh TPAHUIIBI KX TTPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIAaMU HAYYHOTO MMO3HAHMS B OMOJIOTUHU: HAO0/IeHUE U
OMMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEITUYMHAMU, OOBSCHEHHE IMOIyYEHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE TMPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEUIECTB U IIOTOKAa JHEPIMHU B DKOCHUCTEMAaxX, AHTPONOTEHHBIX H3MEHEHUU B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB W OHUOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eJbplo obecriedyeHus O0e30MacHOCTU CBOETO 3J0POBbsi U 3/I0POBbSA
OKPY>KaIOIINX JIFO/ICH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPY KAIOIICH
IPUPOTHON cpene, TMOHUMAHUE HEOOXOTUMOCTH HCIOJIb30BAHUS TOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHATILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1aud, COCTABISATh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAaX (1€ MUTaHUS);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TpaKTUYECKUe padoThl, COOMIOAThH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PY/I0BAHHUEM;

yMEHUE KPUTHYECKH OIEHWBATh MW HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUs, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TTOMYJISIPHbIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHHS,
000011asi OMOIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO YacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB ¥ TEM nmudpoBbIe
Ne n/m P Kontpoabnsie IIpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
b K
buonorus kak Hayka 2 0.5 nomotexa O
https://m.edsoo.ru/7f41¢c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41¢c292
XUMHYECKHH COCTaB M CTPOCHHE KIIETKH 8 1 bubmmorexa LIOK
P https://m.edsoo.ru/7f41¢c292
KusnenesaTenbHOCTh KIIETKH 6 bubmorexa LHOK
A https://m.edsoo.ru/7f41¢c292
Pa3smHOeHue 1 HHAUBUAYaIbHOE Pa3BUTHE 5 | bubmuoteka [IOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292
HaciaencTBeHHOCTh M U3MEHUYHUBOCTD g 15 bubmmoteka IIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuorexa [IOK
OMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
PeszepBHOE Bpems 1
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoandecTBo uacoB DJIeKTPOHHbIE
HaunmeHoBaHHeE pa3aeiioB H TeM nudpoBLIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
b K
1 DBOIIOIUOHHAST OMOIOTHS 9 1 noamotexa O
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 Bbu6mmoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mel U OKpYIKaroIas cpeaa 5 1 buGnuorexa [IOK
P Py B pea https://m.edsoo.ru/7f41cc74
b K
4 Co00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 noamotexa O
https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
bu6mmoreka [IOK
2 «/cnonb3oBaHue pa3aINUHbIX 1 0.5
https://m.edso00.ru/863e6122
METO/IOB IPU U3YUYEHUU
OMOJOTHYECKIX 0O0BEKTOBY
3 buonornueckue cuctemsl, IPOLIECCHI | bubnnoreka [JOK
U UX U3y4ECHUE https://m.edsoo.ru/863e6564
4 XuMHuecKkui coctaB KiaeTku. Bona u | bubmuoreka [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue 6eIKoB 1
P https://m.edsoo.ru/8636b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuyenue | 0.5 bubmuoreka [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTH KaTajasbl)»
bubmuoreka [JOK
7 VYrnesonsl. JI 1
HICBOARL. STHIHAR https://m.eds00.ru/863e6870




bu6mmoreka [JOK

8 Hyinentiosbie kicioTs. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u meTonsl n3yd4eHus bubnumoreka [IOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cucrtema
CtpoeHnue 3yKapruoTUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2
«3y4yenue cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTTUCAHUE»
bu6mmoreka [JOK
12 OOMeH BelecTB WM METaboIr3M hitps://m.edsoo.ru/863¢766¢
bu6mmoreka [JOK
13 Potocmires. XemocHnres https://m.eds00.ru/863e7¢98
14 DHepreTuyeckuii o0OMeH Bubmmorexa LOK
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KieTku. Muto3. JlabopaTopHas
15 paborta Ne 3 «HaGmronenue Mutosa B 0.5 brbmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpeIKa JyKa Ha
TOTOBBIX MUKPOMpPENapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpascasuus — Ouocunres berka https://m.edsoo.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bubnuoreka [IOK




BUPYCHI

https://m.edsoo.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meli

1os https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OII010TBOPEHHE.
)1 JlaboparopHas pabota Ne 4 0.5 bubnuorexa [JOK
«M3yueHue CTpOoeHUS MOJOBBIX ) https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 NunuBuayanpHOE pa3sBuTHE bubnnorexa [JOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
” I'enetuka — Hayka o bubnuoreka [IOK
HACJICACTBECHHOCTH U U3MCHUYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
P ‘ puA https:/m.edsoo.ru/863¢8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpelMBaHue. 3aKOH
25 §e3aBI/II():I/IMor0 Harc):ne OBaHUSA bubmmorexa [OK
s https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas pabota
26 Neo 5 «M3yuenue pe3ynbTaToB 0.5 bubnuorexa [JOK
MOHOTUOPHUAHOTO U AUTHOPHUTHOTO ’ https://m.edso0.ru/863e8c60
CKpEIIUBaHUS Y APO30(IIBI HA
TOTOBBIX MUKPOTMPETapaTax»
27 I'enetuka noma. Haciengosanue bu6mmoreka [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

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

73 pabota Ne 6. M3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOTO pAJia U
BApUALIMOHHON KPUBOI»

HacnencrBeHHass ”3AMEHUNBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTaluii y 1po30(huisl Ha https://m.edsoo.ru/863e8efe
FOTOBBIX MUKpOIIpENapaTax»

30 ['eneTuka yenoBeka 1 bubmorexa [JOK

https://m.edsoo.ru/863e8d78
PesepBHeiit ypok. O60011eH1E 10

31 teme «HacnenctBeHHOCTh U 1

M3MEHYMBOCTH OPTaHU3MOB»
bu6mmoreka [IOK

32 (Cenekiui Kak Hayka i mporece ! https://m.edsoo.ru/863¢9214

33 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmoreka [IOK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTrexHonorus Kak oTpacib 1 bubnmoreka [JOK
MIPOU3BOJICTBA https://m.edsoo.ru/863e€9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue A op
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
1 DBOJIIOLIMS U METOJIbI €€ U3yUECHUS 1 bubmmorexa LOK
H A y https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
b K
3 MukposBonronus 1 nosmorexa O
https://m.edsoo.ru/863e9cle
[Tonynsius Kak 3JeMeHTapHas
eIMHUIA BUJIA U DBOJIIOIIH.
bu6mmoreka [IOK
4 Jlaboparopnast pa6ora Ne 1 1 0.5
https://m.eds00.ru/863e99¢c6
«CpaBHEHUE BUJIOB 110
MOp(}oTOrHIecKOMYy KPUTEPHIO
5 JIBrOKy1IHME CUITBI (3JIEMEHTApHBIC | bubnuotexa [JOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
b K
6 EctectBenHsblit 0TO0p U €ro Gpopmbl 1 nomorexa LO
https://m.edsoo.ru/863e9ed0
Pe3ynbpTatel sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas 1 0.5 bubnuorexa [JOK
paborta Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCUTEIILHOTO XapaKTepay»
g Hamnpasnenus u nytu | bubnmoreka [JOK

MaKpO3BOJTOIHNHN

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




9 HeobGpatumocTs 3BOTIONINH
HcTopus xu3HU Ha 3eMile U METObI
10 €€ U3y4YeHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSab
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUpA.
13 [IpakTuueckast padorta Ne 1 0.5 bubnuorexa [JOK
«/3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUIEKLIASX
14 CoBpemeHHas cuctema bubnnorexka [JOK
OpPraHu4YEeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIUS YeTI0BeKa (aHTPOIIOTEeHE3) bubmmorexa [OK
https://m.edsoo.ru/863eac2c
16 JIBmokyiue cuibl (pakTopsl) bubnnoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YelioBeKa
13 Yenoseueckue pachl ¥ IPUPOIHbIE bubnnorexka [JOK
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaeca?
PesepBHbIit ypok. O60011eH1Ee 110
19 TeMe «BO3HMKHOBEHME U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOrUs KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubmuorexa [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHU# U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTopHas pabora
Ne 4. «BnusHue cBeta Ha pocT U
pPa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buoTtnueckue pakTopsl
Gaicrop https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssaun. [Ipaktuueckas pabora
24 No 2 «Iloacuér mnoTHOCTH 0.5
MOMYJISAIINI pa3HBIX BUIOB
pacTeHuin»
)5 Coo0riecTBa OpraHM3MOB — bubnnoreka [JOK
OuoIeH03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTMYECKUE TUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccus
28 [IpupoaHbIe SKOCHCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — riobanpHas bubnuoreka [IOK
IKOCHUCTEeMa 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuorexa [JOK

o6uochepsl

https://m.edsoo.ru/863ebd16




32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O000IIEHNE TEMBI
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[NPOT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NnporpamMmal CpeaHETO oﬁmero 06pa303afmﬂ

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJM OUOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Oouosioruy; (pyHKIMOHATBLHON TPaMOTHOCTH 4YEJOBEKa MJISl PEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh COJEpKAHWE OMOJIOTMYECKUX TEPMHHOB U
MOHATHIA: XKWU3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MIPEBpPALICHUE JHEPrHM), TIOMEOCTa3 (CaMOperyJsiius), YpOBHEBas
OpraHu3alysl KUBBIX CHUCTEM, CaMOBOCHPOM3BEACHUE (PETPOIYKIINS),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrHYECKHe TEOPUM (KJIETOYHAas, XpPOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
y4eHUs (O LEHTpax MHOrooOpaszusi M MPOMCXOXKJEHUS KYJIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

1

2

3

4

5

VYMmenue BJIaACTb MCTOAAaMHU HAYYHOI'0 IIO3HAHUA B ouomoruu
(Ha6J’IIOIleHI/Ie U OIMMCAHUC KHUBBLIX CHCTCM, IIPOLECCOB U ﬂBHeHHﬁ;
opraHu3anus u IpOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTE3bI, BBIABJICHUC 3aBUCHUMOCTH MCXKOY
HCCIICAYCMBbIMU BCIIMUNHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYYCHHBIX pe?,y.]'H)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M IYKaApHuoT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIECCOB OOMEHa  BEIIECTB U
MpEeBpaIeHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3MHOXKCHHUS, HWHIWBUAYAILHOTO  Pa3BUTHS

opraHu3ma (OHTOTEHE3)




VYMmenne IMPUMCHATH TIOJIYUCHHBIC 3HAHUA JJIS O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUUICCKHUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETISX oOecrneueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3J0POBbs OKPY>KAIOIIUX JIt0/IeH, COOIIOICHUS HOPM
rPpaMOTHOIO  MOBEAEHHS B  OKPYXAKOWIEH NPUPOJHON  CpEJE;
IIOHHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHOJOTMM U OHOTEXHOJOTHM Ui palMOHAIbHOIO

IpUPOaAOITIOJIb30BAHHUA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC TI'€CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JUIA IpeaACKasaHus

HacCJICOOBaHM ITPU3HAKOB Y OPpTaHU3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Tpu paboTe ¢ Y4eOHBIM U J1a0OpPaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOT0 CO/IEpKaHMs, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS
13 pa3iauyHbIX UcTOUHUKOB (CMMU, HayuHO-IONyJIsipHBIE MaTepUabl);
STUYECKHE AacCleKThl COBPEMEHHBIX HCCIIEOBaHUNH B OHoJOrUwy,

MCIHMIINHC, OMOTEXHOJIOTHU

10

YMeHne co3/iaBaTh COOCTBEHHBIC MHMCHMEHHBIC M YCTHBIC COOOIICHUS,
0000111251 6MOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHEro o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCUMCKMX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
O6uosoruy; (pyHKIMOHATBLHOM T'PAaMOTHOCTH 4YeNOBEKa JUJIsl pelleHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJep)KaHUE OHOJOTHYECKHMX TEPMHUHOB H

TOHATHI: BUJ, MOMYJSAIMSA, TeHO(OHA, IBOJIOLKS, IBIKYIINE CHIIBI




(paxTopsr) IBOJTIOIIHH, MPUCIIOCOOTICHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
OPOMYLEHThI,  KOHCYMEHTBI,  PEOYLCHTbI,  LENH  IHUTaHHA,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMenue uznaratb OMOJIOTUYECKUE TEOPHH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTMYecKass TeOopus  HBOJIOLMU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojsbimeBoro cxonacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasjieHui u nytei spomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TPaHUIBl  HX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIajeTb METOJAMU HAYYHOTO TIO3HAHMS B OHUOJNOTHH
(HabmroIeHNEe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHUM;
OpraHm3alys W MPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXIY
UCCIIEIyEMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOrMYEeCKMX OOBEKTOB: BHJOB, MNOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHUOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYNBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKUX (PAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUH B HKOCHCTEMaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOTeOXMMHUYECKUX IIMKJIOB B Onochepe

VYmMmenne IMPUMCHATH IIOJTYUCHHBIC 3HAHUA JJIA 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u SIBJICHI/Iﬁ, JJI TIPUHATUA TMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETISAX 0OeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbSI OKPY>KAIOIIUX JFOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXAKOMIEH MNPUPOJHON  CpeJe;
IIOHUMAaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KeHI/If/'I

COBpCMCHHOﬁ Oouosoruu IJId palfluOHAJIBHOTO ITPUPOAO0IIOJIB30BAHUSA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI IepeHOCca BEIIECTB M SHEPTUU B IKOCUCTEMaX (T[T MUTAHUS)

YMeHHue BBINOJHATH JIA0OpAaTOpHBIE M MpPaKTUYEeCKUe paboThl,
coOmonath mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopyioBaHuEM




YMeHne KpUTHYECKH OLEHHBATh W WHTEPHPETHUPOBATH HH(OPMAIIHIO
OMOJIOTHYECKOTO CO/IePKaHMs, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbiX ucToyHNKoB (CMU, HayuHO-IONYJsipHBIE MaTepUalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC MCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 OMOJIOTHYECKYI0 HHPOPMAIUIO U3 HECKOIBKUX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouoaoruu




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Koxa

1.1

1.2

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

buonorus kak Hayka

buonorus — nayka o xwuBoil mpupone. Ponp Ouonoruu B QopMHUpOBaHUU
COBPEMEHHOW HAayYHOH KapTHHBI Mupa. CrcTemMa OMOJIOrHYecKiX HayK

MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OINHCaHUE,
U3MEpeHue, KiIacCUpUKaIMsi, MOJCIMPOBAaHUE, CTaTHCTHYECKas o0paboTka

JTAHHBIX )

JKuBnIe cucTeMBI U X opraHnusanmnsa

2.1

Xusble cucrembl (OMOCHCTEMBI) Kak NpeaMeT usyudeHus Ouosioruu. CoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISPHO-T€HETUYECKUN, KIIETOYHBIMH,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

3.1

3.2

33

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKHM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DyHKI_II/II/I BOObI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOT0 OanaHca

benku. CoctaB u crpoeHue O€nKOB. AMMHOKHUCIOTHI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpHl O€JIKOBON MOJIEKYINbI (IepBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYEecKHe CBoiicTBa OeinkoB. buomormyeckue
GbyHKIUN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas crneunduynoctb. Kodepmentsl. Burtamunbsl. Otinuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIN3aTOPOB

VYrieBoasl: MOHOCaxapuabl (III0KO3a, pubo3a U Je30Kkcupr0o03a), AUcaxapHibl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmai, TIJIMKOTEH, IIeJUII0JI03a).
buonornveckne GyHKIUN YTIIEBOIOB.

Jlunuaer:  TpurmMnepuasl, — crepounbl,  Gocdomununbl.  ['mapodunbHO-
rupopoOHbIe cBOMCTBAa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE

YTJICBOJOB, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHMHOBBIX




kucnor. Crpoenne u ¢ynkuuun JIHK. Crtpoenme u ¢ynkuum PHK. ATO:

CTpoeHue U (PyHKIMU

3.5

[uronorus — Hayka o kierke. Kierounas teopusi. MeToapl U3y4eHuUsl KJIETOK

3.6

3.7

Krnerka kak menoctHast skuBasi cucrtema. OOmMe MPU3HAKH KIETOK: 3aMKHYTast
HapykHass mMemOpana, moJekyasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a Oelika

Tunsl kIeToK: sykapuoTudeckas U npokapruorudeckas. OCOOEHHOCTH CTPOCHHUS
nmpokapuoTuuecko  kietku. Kierounas crenka Oakrtepuit.  CTpoeHme
JYKapUOTHYECKOM KJIETKU. OCHOBHBIE OTJIMUUS PACTUTEIHHOH, XKUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIUKC, HX
¢bynkuun. [Inazmarugeckas memOpana, e€ coiicTBa U pyHkmu. L{utonnasma u eé
opraHonipl. O HOMEMOpaHHbIE OPraHOMbl KJIETKU: 3HAOIUIa3MAaTHYeCcKasl CeTb
(OIIC), ammapar ['onbmpku, nu3zocoMbl. [lodyaBTOHOMHBIE OpraHOMbI KJIIETKU:
MUTOXOHJIPUH, TUIaCTUABL. [IpoMCXOXKIeHHEe MHUTOXOHAPHIA W IUIacTUA. Buuel
ractu. HemeMOpaHHbIE OpraHOMIIBI KJIETKH: PUOOCOMBI, KIICTOYHBIH LIEHTD,

PECHUUKH, KTyTUKU. DYHKIIMM OPraHOMI0B KJIETKU. BKirtoueHus

Snpo — perynaTopHbslii neHTp kieTkd. CTpoeHue sjpa: siiepHas 000J0uKa,
KapHOIUIa3Ma, XpOMaTHH, SJIPHIIIKO. XPOMOCOMBI

TpaHcnopT BEIIECTB B KIIETKE

Xu3HenesaTenbHOCTh KIETKH

OOMmeH BemiecTB, WM MeTa0OIU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINAS (PHEPTEeTUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poib

(I)CpMeHTOB B OOMeHe BCIHICCTB U IMPCBPALICHNUU SHEPTHUU B KIICTKEC

4.2

4.3

®dotocunTte3. CBeroBas U TeMHOBas (a3wl hoTocuHTE3a. Peaknuu GoTtocuHTE3a.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs JKU3HHU Ha 3emiie.
Bnusnue ycnoBuit cpembl Ha (POTOCHMHTE3 U CIOCOOBI TOBBINICHUS €T0
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XEeMOCHHTE3UpYIOlHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

JKA3HU Ha 3emiie

DHepreTudeckuii oOMeH B KJeTKe. PacrierniieHue BeIIECTB, BBIACICHHUE H
aKKyMYJMpPOBAaHHE OSHEPrMM B KIETKE. OTambl JHEPreTHYECKOro oOMEeHa.
I'mukonus. bpoxenune u ero Buabl. KHCIOpoaHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPPHEeKTUBHOCTh YDHEPTETUIECKOTO 0OMEHA

4.4

Peakun marpuunoro cunTesa. ['enernueckas uadopmarnus u JJHK. Peanuzamms

TeHETUYEeCKON WHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.




Tpanckpunums — marpuunslii cunte3 PHK. Tpancnsmus — 6uocunTte3 Oenka.

Komuposanue amuuokuciot. Ponb pubocom B OnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3Hu — BHpYCHL. Mcropus otkpeitus BupycoB ([1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nn pacteHud, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME M MHAMBUYAJIbHOE Pa3BUTHUE OPTraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIM IMKI KIeTKW. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B HHTepdaze. Permkanus — peakuuss MaTpU4HOIO
cunte3a JHK. Crpoenue xpomocoM. XpoMOCOMHBIM HabOp — KapUOTHIL
JIMMIIONAHBIE W TalJIOUJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUIbL.
[luronornyeckue OCHOBBI PA3MHOXKEHUS UM HWHAMBUAYAIBHOIO PA3BUTHS
OpraHU3MOB.

Henenne kimerkn — muto3. Craaum muto3a. [lpomeccel, mpoucxondiiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornyeckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buuel Gecmonoro
pa3sMHOXKCEHHUS: JeNIEHHE HaJBO€, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CTIIopooOpa3oBaHue, BEreTaTHBHOE pa3MHOXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC IJIA CCIICKINN

53

54

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOIOorO.
Metiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxodsmiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonoruueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBbIe
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6p330BaHI/IC " Ppa3BUTHEC IMOJOBBIX KIIETOK —
raMmer (CrnepMaro3omj, SUleKsIeTKa) — criepmaToreHe3 u oorere3. OcobeHHOCTH

CTPOCHUA SIUIEKIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOpeHI/Ie. HapTCHOFCHC3

WupuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIILHOTO Pa3BUTHSI Y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyisiuus, opraHoreHe3. IloctamOpuonansHoe paszButue. Turmbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBa.

Poct u pazsutue pactenuii. OHTOreHe3 IBETKOBOT'O PaCTEHUs: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3apaun reHetuku. VMcropus pa3sBuTUs T€HETUKU. BKiax poccHCKUX
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeToabl T'eHETUKU
(rubpu10JI0rNYeCKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoBHbIE TeHETUYECKUE NOHATHA. ['eHeTHYeCKass CUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpellrBaHUN

3aKOHOMEPHOCTH HACJEIOBAHMS IPU3HAKOB, YyCTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio noMuHMpOBaHMS. 3aKOH pacILICIUICHUS IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE M HEMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS TPU3HAKOB.
[{uToreHeTH4ecKne OCHOBHI JUTMOPUAHOTO CKpEIIMBaHUS. AHAIM3MPYIOIIEe
ckpemuBanue.  lcnonb3oBaHue — aHANU3UPYIOWIErO0  CKpPEIIMBAHMUS  JUIS

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerjieHHOMY
HAcJIeIOBaHUIO TreHOB. Hapymnenwe creruieHHs TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpPENENEHHE Moa. AyTOCOMBI M IIOJIOBBIE
XpoMOCOMBI. ['oMorameTHole M TeTeporameTHble opranu3Mbsl. HacimenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIbl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psig W BapHallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoiM4ecTBEHHbIE U KadeCTBEHHBIE

IPHU3HAKU U UX HOpMaA pCaKINH. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHNBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaTHBHAs
M3MEHYMBOCTb. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTauuil. MyTarcHHbIe
¢akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBEHHON n3meHunBocty H.1.

BasuiioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHIA,
OMOXMMHUYECKHUH, MOJCKYJSIpHO-TeHEeTHYeCKU. COBpEeMEHHOE OIpecIICHUE
TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomonipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: T'€HHBIC
0oJie3HM, 0O0JIE3HU C HACJICICTBEHHOU MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTUBHbE MyTauuu. [IpuHIUIBI 370pOBOTO




06pa3a KHU3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I N JICUCHUA T CHCTHUUCCKHUX
0one3Hell. MeanKo-reHeTUUeCKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHUE METUIIUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenexkuusi Kak Hayka U Tpolecc. 3apoKIEHHE CEJIEKUHUHW U JIOMECTHKAIIHS.
Yuyenue H.M. BaBunoBa o0 T1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJbTYPHBIX pacTeHuil. LIeHTpbl MpOUCX0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHBIE METOJBI CEJIEKINU. MaccoBbIii W WHAWBHIYaJIbHBI OTOOpHI B
CEeJIEKIIMM pacTeHuH M KUBOTHBIX. OlleHKa sKcTepbepa. bin3koponcTBeHHOE
cKpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpeliMBaHUE YHCTBHIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHue — ayTOpUIUHT.
OtnanénHas ruOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
IIOJIyYEHUE IOJIAILIONAOB. JIOCTMIKEHMsI CEJIEKIUMU DPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3mMOB

7.3

buoTtexHosorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pekomOuHaHTHOH JIHK u Tpancrenneix opranusmoB. Kierounas
nHxeHepuss.  Kneroynele  KyJbTypbl. MMHKpPOKIOHAIbHOE  Pa3MHOKECHHUE
pactrenuii. KinoHuUpoBaHHE BBICOKONPOAYKTHUBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpraHM3MOB. OJKOJOTHYeCKHe U 3Tudeckue mpobinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

OBOJIIOIIMOHHAS OMOJIOTUSA

1.1

DBOJIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CeugerensctBa  sBoiouuH.  [lameoHTOnoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUsI BHMJIOB B MAJIEOHTOJIOTMYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaguueckue: cxoactBo M paznuuve GayH U (prop MaTepuKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3IU4nsi SMOPHOHOB PAa3HBIX BHUJIOB
M03BOHOUYHBIX. CpaBHHUTENbHO-AaHATOMUYECKHE: TOMOJIOIMYHbIE, AHAJIOTUYHBIE,
PYOMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKMX IyTeH y Bcex

OpraHUu3MOB




1.2

1.3

Opomononnast  teopusi Y. [apBuna. Ilpeanocbuiku  BO3HHUKHOBEHUS
napBUHM3MA. JIBMDKYIIME CHIIBI 3BOJIIOLMM BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXEHHE TIPU OIPAHUYEHHOCTU PECYPCOB, HEONPEAEIEHHAS U3MEHUYUBOCTb,

0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomoiud (CTD) u  ocHOBHBIE €€ TIOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHyHHL{I/ISI KakK ¢AMHKuIa BUAa U 3BOJIFOIIUA

1.4

1.5

JBmwxymme cuibl ((pakTophl) SBONIOLMU BUIOB B Tpupoae. MyTaluOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYUBOCTh. IlomynsilmoHHBIE BOJHBI U Jpeid
reHoB. M3omsanus u mMurpaius. EcTecTBeHHBIN 0TOOp — HANPaBISIONIHN (HaKTop
sBOIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprucrocoOIeHHOCTh  OPraHM3MOB Kak pe3ysibTaT d3BoMOnMU. [Ipumeps
pUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U HIH0AAAITALIUH.

Bun n Bunoo6pasosanue. Kputepuu Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUSL:

reorpa(bnquKoe, 9KOJIOTHYCCKOC

MaKpOSBOHIOI_II/ISI. cDO]C)M]E»I 3BOJIFOLIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napaienbHas. HeobpaTumocTs 3BoIOINN

2.1

2.2

Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emite

JloHay4yHbI€ TIPEACTABICHUSA O 3apOKAECHUM JKU3HU. HayuyHble TI'HUIIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M MaHCHEpMHs. XUMHUYEcKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KIEHUE XUMHUYECKOW DBOJIIOLUU.
Havanphbie aTanbl Ouosornuyeckoil sBomoonuu. I'mnoresa PHK-mupa. IlepBoie

KJIICTKHU 1 UX DBOJIOLHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPTraHU3MOB

PasButue xu3Hu Ha 3emsie mo 3pam u nepuonaMm. Karapxeil. Apxeickas
npotepo3oiickas opel. [lameosolickas 2pa W €€ TEpHOIb: KEMOPUMCKUH,
OPJIOBUKCKHW, CUIYPUUCKUH, JI€BOHCKHH, KaMEHHOYT'OJIbHbIM, MEPMCKHI.
Me3so30lickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ nmepuoAbl: NAJIEOreHOBBIM,  HEOTE€HOBBIMH,
AHTPONOTCHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKHX MPOIECCOB.
OCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUpa. ApoMOP(O3BI y
pacteHud W KUBOTHBIX. [losiBIE€HME, pacuBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHnu4eCKoro Mupa KakK OTpPaKCHHUC SBOJIIOINU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIBI OPIraHU3MOB

24

DBOJIIOLMS YeJIOBEKAa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BuTue TpeicTaBlIeHHH O

MPOUCXOKIACHUN YCJIOBCKA. MeTO[[BI HU3YUCHUA AHTPOIIOICHC3Aa. CXO[[CTBa u




2.5

pa3nuyMs YyenoBeKa U )KUBOTHBIX. CHCTEeMaTHUECKOE MOJI0KEHHE YEeTIOBEKA.
JIBrxymue cunbl (pakTopsl) aHTpororeHesa. HacnencTBeHHas M3MEHYHBOCTh U
€CTeCTBEHHBII 0TOOp. OOmiecTBeHHBI 00pa3 >XU3HU, HU3TOTOBJIICHUE OpPYAUN

TpY/a, MBIILJICHUE, PeUb

OcHOBHBIE CTaAMM ¥ BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONMTEKH, YenoBek
yMenblid, YemoBek npsMoxonsdmui, YenoBek HeaHAEpTalbcKui, Yenosek
pa3syMHblii. Haxonku nckomaeMblX OCTaHKOB, BpeMs CYIIECTBOBaHMsA, 00JacTb

pacmpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUs

2.6

3.1

YenoBeueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJIONIHAS (3KBaTOpHUalIbHAs), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). YepTsl MpUCIOCOOICHHOCTH IPEICTABUTENCH YeIOBEYECKUX pac

K YCIIOBUSIM cylecTBoBaHUs. EquHCTBO yenoBedeckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpy>Karolas cpeaa

DKOJIOTHSI KaK HayKa. 3aJladyd M paslielbl KOJOTUUA. METONbl 3KOJIOTHMYECKHX
UCCIeI0BaHMi. DKoorndeckoe MupoBos3penue. Cpeapl 00UTaHUs OPraHU3MOB:

BOAHAsA, HA3EMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonoruueckne  (axtopel. Krnaccudukamus  3Koiornyeckux — (pakTopoB:
abuoTtuyeckre, OUOTHYECKME M aHTpPONOreHHble. JleificTBHe 3KOIOrMYecKuX

(hakTOpPOB HA OPTAaHU3MBI

33

AbGuotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTb. POTONEPUOAU3M.
[IpucnocoOnenus OpraHu3sMOB K  JeMCTBUIO aOMOTHYECKUX  (AKTOPOB.

buonornueckue puTMsl

34

3.5

buotnueckue ¢akropbl. Buasl OMOTHUYECKHMX B3aMMOAEMCTBHI: KOHKYpEHIUS,
XMITHUYECTBO, MAPa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJU3M, HEWUTpanu3M. 3HaueHHe  OHOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYHICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTBaX

OKOJIOTUUECKHE XapPaKTCPUCTUKHU NOMyJISANHUU. OcHOBHBIC IIOKa3aTcin
nomyJrsinuu: 4YUCJICHHOCTH, IINIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IIPHUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOIIYJIAINUHU U et peryismusa

COO6III€CTB3 1 3KOJOTUMYCCKUEC CUCTEMBI

4.1

CoobmecTtBo opranu3mMoB — OuorieHo3. CTpyKTypel OuHOIEHO3a: BHIOBas,
MPOCTpPAHCTBEHHAsA, Tpoduueckas (muimieBas). Buabl-momuHantel. CBs3u B

OnoleHo3e

4.2

Dkonorudeckue cucteMbl  (dkocuctemsbl). [lonarme o0 dKkocucremMe W




4.3

6HOFCOHCHO3C. q)YHKI_II/IOHaHBHBIe KOMIIOHCHTBI 3KOCHUCTCMBI: IMPOAYLCHTHI,
KOHCYMEHTBHI, pelylleHTbl. KpyroBopoT BemiecTB U MOTOK SHEPTUH B SKOCHCTEME.
Tpoduueckue (nuieBble) YpPOBHH SKOCUCTEMBL. IluiieBble Iiemu W CeTH.
OCHOBHBIE TIOKa3aTeIH HKOCHUCTEMBI: OMoMacca, MPORYKIHA. DKOJIOTHYECKHUE
NUPaMUIBL.  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTb, CAaMOpETryJIsius, pazputue. CyKueccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOIHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOINOreHHbIE 9KOCHCTEMBI. ATPO3KOCHCTEMBI. YpOoskocucTeMsl.
Bronorndeckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak (akrop ycroiumBocTH d3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owoctepe. I'paHuIBI, cOCTaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHOCTH OUOChEpPH Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHas CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OMOr€OXMMHUYECKHE LHKIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMOcPepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE WM3MEHEHUs B Ouocdepe.
I'mobGanbHBIE HKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO  YIpaBJIEHUS MPUPOAHBIMHU pecypcaMd U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OMOJIOTUHU U OXpaHa IpHUupoOabI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIA YUHALHINUXCHA

Bri0epuTe yueOHbIe MaTEpHAIIbI

* buonorus. O6mas 6uonorusi, 10 xkmace/ CuBormazor B.U., Aradonosa 1.b.,
3axaposa E.T., O01iecTBO ¢ OrpaHM4YE€HHON OTBETCTBEHHOCTHIO «J[PODAY;
AxnmonepHoe obmectBo «M3aaTenscTBo «IIpocBerienre»

ebuonorus. O6mas 6uonorus, 11 kmace/ CuBornazor B.U., Aradponora 1.b.,

3axaposa E.T., O0G1iecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO "J[IPODA"

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

MeTtoanyeckoe rmocooue

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://lesson.academy-content.myschool.edu.ru/06/10

https://www.yaklass.ru/

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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