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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OWOJOTHM TEOPETHUYECKYI0 OCHOBY IS
ornpeaeneHus MoaX00B K popMUPOBaHUIO coJiepkaHus yueOHoro npeamera «buonorus»
cocTaBwiIM: KoHuenrtyanbHble nojoxkeHuss PI'OC COO o B3anMo0O0yCIOBIEHHOCTH
Lenel, CoAep)KaHus, Pe3ylbTaTOB OOy4YeHUs] M TpeOOBaHMI K YpPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB, TIOJIOKEHUSI 00 OOHmMX MeNnsX U MNPUHIMUMNAX, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI cpefHero oomiero obOpasoBanHusi B Poccuiickoii
QOenepannu, a TakXKe MOJOKEHUS O creuuduke OUONOTHH, €€ 3HAYeHUH B TO3HAHUU
KUBOM MPUPOJBI U OOECIIEUCHUH CYIIIECTBOBAHMS YeloBeuecKkoro obmectBa. CormacHo
HA3BAHHBIM TOJIOKEHUSM, ONPEIEICHbI OCHOBHBIE (DYHKIIMH MPOTPaMMbI 10 OMOJIOTUU U
e€ CTpyKTypa.

[IporpamMma no Ouosoruu Aa€T MpelNCTaBICHHE O IENsAX, 00 oOmel cTpareruu
oOyueHusl, BOCIUTAHUS M Pa3BUTHs OOydyarolUXcs CpeACTBaMM Y4YEOHOIo IpenMera
«buonorusy, omnpenenser o00sA3aTeNbHOE MNPEIMETHOE COJEP)KAaHHE, €ro CTPYKTYpY,
pacipenesieHue 1o pasziesaM U TeMaM, PEKOMEHAYEMYIO TIOCIeI0BATENbHOCTh U3YUECHUS
y4eOHOTO MaTepuala ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3EH, JIOTUKU
00pa30BaTeNbHOrO MPOIIECcCa, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

B mporpammMe mo OMOJNOTMM TaKXe YYUTBIBAIOTCA TpPeOOBaHUSA K IUIAHUPYEMbBIM
JUYHOCTHBIM, METalpeAMETHbIM M  MPEAMETHBIM  pe3yJbTaTaM o0ydeHus B
GbOpMUPOBAHUU OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIBbHON JIESITEIBLHOCTH/YUEOHBIX
JENUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOTO 00pa30BaHMUs.

B mporpamme mno Ouwomoruu (10—11 xmaccel, 6a30BBIi ypOBEHb) peaM30BaH
MPUHIUI TMPEEeMCTBEHHOCTH B HW3Y4YeHUM Ouosioruu, Onarojaps uYeMmy B He
MIPOCMATPUBAETCS HANIPABIEHHOCTh HA Pa3BUTHUE 3HAHUM, CBA3AHHBIX C (DOPMUPOBAHHEM
€CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHMS, LEHHOCTHBIX  OpUEHTAalUUd  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIIICHUS, MPEICTaBICHUI O 30pOBOM OOpa3e >KU3HU U OepeHbIM
OTHOLIEHHEM K OKpYXKawllen npupogHon cpexne. llostomy Hapsay ¢ HU3ydyeHHEM
00111e0MOJIOTUYECKUX TEOPUH, a TAK)KEe 3HAHUH O CTPOEHUU KUBBIX CUCTEM Pa3HOTO paHTa
U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOLECCOB B IMpOrpamMme Mo OHOJOTUU
YAEJIEHO BHUMAHUE MCIOJIb30BAHUIO TOJIYYEHHBIX 3HAHUN B MOBCEAHEBHOMW >KU3HU JJIS
pemieHusl TPUKIANHBIX 3a7ad, B TOM 4YHCIe: TPO(UIAKTUKA HACIEACTBEHHBIX
3a007€BaHUN 4YellOBEeKa, MEANKO-TEHETUYECKOIO0 KOHCYJIbTUPOBAaHMS, OOOCHOBAHUS
AKOJIOTUYECKH 11e71eCO00pa3HOro MOBEICHUS B OKPYKaIOIIEeH MPUPOIHOMN Cpesie, aHau3a
BJIUSIHUSA XO3SMCTBEHHOW JESATENbHOCTH YEJIOBEKAa Ha COCTOSHUE TMPUPOIHBIX U
HMCKYCCTBEHHBIX JKOCHUCTEM. YCWJICHHE BHHMAaHHUS K TMPHUKIATHON HAMpPaBICHHOCTH
yueOHOro mpeamera «bHUOJOTHS» TPOIUKTOBAHO HEOOXOJUMOCTBIO OOECIICUCHUS
YCIIOBUM [JIi pEelIeHus OJHOM M3 aKTyalbHBIX 3a/au IIKOJBHOTO OHOJIOTMYECKOTro
oOpa3oBaHusi, KOTOpas mpejamnosaraeT (GpopmMupoBaHue y OOyHarOIIMXCs CIHOCOOHOCTH
aJanTUPOBATHCS K U3MEHEHHSIM TMHAMUYHO PA3BUBAIOLIETOCS COBPEMEHHOIO MUPA.



buonorust Ha ypoBHe cpeiHero o011ero ooOpa3zoBaHus 3aHUMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (POpMHUpPOBAHUE Yy OOYHAIOMIMXCS MPEICTaBICHUM O HAyYHOM KapTHHE
MHpa, pacmupseT U 0000IIaeT 3HAHUS O KUBOUM PHUPOIE, €€ OTIIMIUTEIBHBIX MPU3HAKAX
— YPOBHEBOU OPraHU3ALMH U SBOJIIOLINH, CO3AAET YCIOBUA JJIs: TO3HAHUS 3aKOHOB KHUBOM
npupoabl, (GopmMupoBaHus (PYHKIIMOHAILHOM TI'PAMOTHOCTH, HABBIKOB 3J0POBOTO U
0e30macHOro o0pasa *KU3HU, YKOJIOTUYECKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOLICHUS K
YKUBOU NPUPOJE U YEIIOBEKY.

Bonbiioe 3HadueHne OHMONOTHS MMEET TAKXKE [JISl PEIICHUS] BOCIUTATENIbHBIX U
Pa3BUBAIOIIMX 3aJlady CPEJAHEro oOIero oOpa3oBaHUs, COIMAIM3AIUU O00YyJaroUIUXCsl.
N3yuenue Ouonorum obecreunBaeT yciloBUs A (GOPMHUPOBAHUS HHTEIIEKTYalIbHBIX,
KOMMYHUKAIIMOHHBIX W  HMH(GOPMAIMOHHBIX HABBIKOB, JCTETHYECKOW KYJIBTYPBHI,
CIIOCOOCTBYET HMHTErpaluu OHOJIOTUYECKUX 3HAHUM C MPEJCTABICHUSMH W3 JPYTUx
y4eOHBIX IPEIMETOB, B YACTHOCTH, GU3HUKHU, XUMUU U Teorpaduu. HazBaHHBIE TOJI0KEHUS
0 TIpe/IHa3HaYeHUH YueOHOTro peaMeTa « buosorus» cocTaBUIM OCHOBY JIJIS ONIPECIICHUS
MOJIXOJIOB K OTOOPY U CTPYKTYPUPOBAHHUIO €ro COJAEpXKaHUs, MPEJICTaBICHHOTO B
nporpamme 1o OMOJIOTHH.

Ot6op coxepxxkanus yudeOHOoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMI KyJIbTYpOCOOOPAa3HOTO MOJX0Ja, B COOTBETCTBUH C KOTOPBIM
oOy4aronuecs 10JKHBI OCBOUTH 3HAHUSI U YMEHHSI, 3HAUUMBIE J1s1 QopMuUpoBaHus 001iei
KYJbTYpPBbI, OIIPEIETSIONINE aIeKBATHOE MIOBEICHUE YEIOBEKA B OKPYKAIOIIEH MPUPOTHON
cpene, BOCTpeOOBaHHBIE B MOBCEHEBHOM KU3HU U TPAKTHUUECKOH AesiTeapHOoCcTH. Ocoboe
MECTO B 3TOW CHUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTBhI COAECpP’KAaHUSA, KOTOpPbIE CIIyXKaT
OCHOBOHM 711 (hOpMHUPOBAHUS TPEACTABICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHE MUpPA U IIEHHOCTHBIX OPUEHTAIUSAX JTUYHOCTU, CIOCOOCTBYIONIUX T'yMaHU3allUU
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJIepKaHUsl yHeOHOro MaTepuaia B IpOrpaMme 1o OMoJoruu
OCYIIECTBJICHO C Y4Y€TOM TMPUOPUTETHOTO 3HAYCHHS 3HAHMK OO0 OTIMYUTEITHHBIX
OCOOEHHOCTSIX JKUBOW TMPHUPOJBI, O €€ YPOBHEBOW OpraHU3alMH ¥ IBOJIOIUH. B
COOTBETCTBUM C DJTHUM B CTPYKType ydeOHOro mnpemmera «buomorus» BbiIeIeHBI
ClenyIolue cojepKareabHble JUHUM: «buonoruss kak Hayka. MeTolbl Hay4HOIo
no3HaHus», «Kierka xak Ouonorudeckass cucteMa», «OpraHmsmM Kak OHOJOrHYecKas
cuctemay, «CucreMa W MHOTOOOpa3We OPraHUYECKOTO MHpPa», «IBOJIONUS KUBOU
MPUPOIBD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

Lenp uzyuenus yuebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIAJICHUE
00yJarOIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHU3aIli1 )KUBBIX CUCTEM
pa3HOro paHra W MpUOOpPETEeHHE YMEHHMM HCIOJIb30BaTh ATH 3HAHUS ISl TPAMOTHBIX
JIEUCTBUN B OTHOIICHUH OOBEKTOB KUBOUW MPUPOJIBI U PEIICHUS PA3THYHbBIX KU3HEHHBIX
npoOsem.

JlocTukeHue 11e1u u3ydeHusi yueOHoro npeamera «buonorus» Ha 6a30BoM ypoBHE
o0ecreuynBaeTcst pelieHUEM CIEeIYIOUX 3a0a4:



OCBOECHHME O0YUYaIOIIMMUCS CUCTEMbI 3HAHUM O OMOJIOTMYECKUX TEOPUSX, YUCHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBHJIaX, CIYyXallUuX OCHOBOW  MAJiA
(dopMupOBaHUSA TPEACTABICHUNA O E€CTECTBEHHO-HAYYHOW KapTHMHE MHpPa, O METOoJax
HAY4YHOT'O MO3HAHUS, CTPOEHUH, MHOTO00Opa3l U 0COOEHHOCTSIX KUBBIX CUCTEM PA3HOIO
YPOBHSI OpTraHM3alliH, BBIJAIOMIMXCA OTKPBITUSX W COBPEMEHHBIX HCCJIEIOBAHUSX B
OMOJIOTHH;

dopMupoBaHue y OOydYarOIIMXCS TIIO3HABATEIbHBIX, HWHTEIUICKTYaJbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN B MPOIECCE aHAIM3a JAaHHBIX O IMyTSX Pa3BUTHUS B OMOJIOTUU
HAyYHBIX B3IJIAJIOB, MJIEW U MOJIXOJ0B K H3YYEHHUIO >KMBBIX CHUCTEM Pa3HOrO YpPOBHS
OpraHu3allly;

CTaHOBJICHHE Y 00YyYaroIUXCsl 00IIeN KyJbTypbl, (DYHKIIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSICHATH U OIICHUBATD SIBJICHHSI OKPY>KaIOIIIET0 MUPA KUBOU MPUPOIBI
HA OCHOBAHHMHM 3HAHUU U OIBITA, MOJYYEHHBIX MMPU U3YYCHUN OUOTIOTHUH;

(¢opMupoBaHne 'y  O0OydYarOIIMXCS  YMEHUH  WUIIOCTPUPOBaTh  3HAUCHUE
OMOJOrMYECKUX 3HAHMM B MPaKTUYECKOW JI€ATEIbHOCTU 4YEJIOBEKa, pa3BUTHUU
COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOIOTHH;

BOCIIUTaHHUE YOSKIEHHOCTH B BO3MOXKHOCTHU TIO3HAHUS YEIIOBEKOM KUBOU MPHUPOIBI,
HEOOXOAUMOCTH OEpe’KHOT0 OTHOUIEHMsSI K HEM, COONIOAECHHS 3TUYECKUX HOPM IpHU
OPOBEJACHUH OMOJIOTUYECKUX UCCIIEIOBaHUI;

OCO3HAaHWE IIEHHOCTH OWOJOTHYECKMX 3HAaHWUH JUIsi TOBBIIICHHUS  YPOBHS
HKOJIOTMUYECKOH KYIbTYpPHI, A7 (GOPMHUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

MPUMEHEHNE MPUOOPETEHHBIX 3HAHUIA U YMEHUH B MOBCEAHEBHOM KU3HU ISl OLIEHKH
MOCJIEICTBUN CBOEH AESITETLHOCTH IO OTHOILIEHHUIO K OKPY>KaroIlel cpesie, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHUE U COOTIOZICHUE MEP MPOPUITAKTUKH 3a00JIEBaHUN.

B cucreme cpemnero ob6miero o60pa3zoBaHus y4eOHBIM mpeamer «buonorusy,
M3y4aeMblil Ha 0a30BOM YpOBHE, ABJISIETCS 0053aTEIbHBIM YUY€OHBIM MPEIMETOM.

Jlnst u3ydeHuss Ouojorud Ha 0a30BOM YPOBHE CpEIHEro oOIero oOpa3zoBaHUs
orBonutcsa 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 yaca (1
4yac B HEJEIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B popMUpOBaAaHUU COBPEMEHHOM Hay4yHOUH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

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

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHUE BJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUU OETKOB.



depMeHThI — OnoaornUeckue karaau3aTopsl. CTpoeHue pepMeHTa: akTUBHBIN
HeHTp, cyoOctpatHas crnenuduunoctb. Kodepmentsl. Butamunbl. Otnnuus
(epMEHTOB OT HEOPTaHUYECKUX KAaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxmai, TJIMKOTEH, IeJTI003a).
buonornueckue QyHKIIUU YTIIEBOOB.

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

HykneunoBsie xkucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJ1eMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenne u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

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

Krerka kak nenoctHas xuBas cucrema. OOuiue npusHaky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, Moiekynsl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKM. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opranHouasl kietku: OIIC, ammapart Ionbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KIyTUKHA. QyHKIIUN OPraHOMI0B KIIETKU. BKitoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0o0J0vKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

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

Jnarpammel: «PactipeiesieHue XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOAEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuogmdeckass Tabnuia XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enkay, «CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIIETKN», «CTpOEHUE >KMBOTHOW KIIETKH,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIEeTKN», « Y TIeBOAbD, «JIMIuasD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHuwe KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
KUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OMHCAHUEM.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelecTB, Wik MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblil. Ponb pepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIICHUS €r0
IPOJYKTUBHOCTHU Y KYJIBTYPHBIX PaCTEHUN.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHUE SHEPTUU B KJIIETKE. DTaIlbl SHEPreTH4eckoro ooMeHa. I nukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FIHEPrETUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetudyeckoil MH@oOpManuMu B KiIETKE. [ €HETHMYeCKHl KO M €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuuokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTM CTPOCHHMSI W KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo36ynutens CIIN/a.



OOpatHast ~ TpaHCKpumiwms, peBepraza W  uHTerpaza. lIpodunaktuka
pacnpoCTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u (PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnIecKuit Koy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHHe KIeTKu», MoJenb cTpykTypbl JTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JMnnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

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

[Iporpammupyemast ruGenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTraHU3MOB, €r0 3HAYEHHUE JUJIS CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIEepPMAaTOreHe3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPUOHAIBHOTO PAa3BUTHA: TPSIMOE, HempsiMoe (JIMYuHOYHOE). Brnusnue



Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meiiosy, «IIpsMoe U HenpsiMoe pa3BUTHE», «I'aMeTOreHe3 y MJIECKONUTAIOIINUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpEelIKa JIyKa», MarHuTHas MOJeNb-aliuInKauus «J/leJeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlaGoparopuas pabora Ne 4. «lM3ydeHwe CTpOCHHS IIOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeTonapl TreHeTUKH (THOPUIOIOTUYECKH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MoHoruOpuiHOe CKpenMBaHue. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH PaCIICIUICHUA MPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [loiHOE ¥ HEeMmoMHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTnueckrue  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernnienHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana o cuernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHue cuensieHns reHoB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoOMOCOMHOE OMNpPEAEIICHUE M0JIa. AYTOCOMBI M TOJIOBbIE
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

M3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOCTBa MOAM(PUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBAa KOMOMHATHUBHOMU
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (PaKkTOphI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IIMTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HU C HACJEJCTBEHHOUN MPeapacnoyiO)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHNN YEIOBEKa.

JlemoHncTpanum:

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

Tabnuibl u cxembl: «K MOHOTHOPHIHOE CKPEIIMBAHKE U €T0 ITUTOTCHETUYECKasT
OCHOBA», «3aKOH PACIICIIJICHUS U €r0 IUTON€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «LluTonornyeckre OCHOBBI JUTUOPUTHOTO
CKpeluBanusy, «Menosy», «BzanuMoaencTeue ajielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eloBeKa», «['eHeTnka mosa», «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapHOTUIIBI YeIOBEKA U YKUBOTHBIX),
«Bunpl uameHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHasI ”3MEHYUBOCTHY.

O6opynoBanue: MoAeNU-aMIIUKau «MOHOTHOPUIHOE CKpEITMBaHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3zoduinay (Hopma, MyTaruu GOpMbI
KPBUILEB U OKPACKU Teja), repoapuit «I opox MmoceBHOM.



JlabopaTopHble M NpaKkTHYeCKHEe PadoOThI:

JlabopaTtopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKICHUE CEIIEKUMHA U JTOMECTHUKALUS.
VYyenue H. U. BaBuiioBa o eHTpax NPOUCXOXKACHHUSI U MHOT000pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CEJEKIIMM pACTEHUMH U KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nunHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rubpuansanus u e€ ycnexu. MIckyccTBeHHbII MyTareHes u nojay4yeHue
NOJITIONI0B. JIOCTHKEHNS CENEKIIMKM PACTEHUH, )KMBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KitioHupoBaHue BBICOKOIIPOJIYKTUBHBIX CEJIBCKOXO3IMCTBEHHBIX OPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanoB.

Tabnuipel U cxeMbl: Kapta «lleHTphl NPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B M KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABI W JOCTHXKEHUS CENEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIHMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3AKCTBO, J1AOOPaTOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[IpeAnocbUIKM BO3HUKHOBEHHUSI JBOJIIOLMOHHON TEOPUU. DBOJIOIMOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTMU U APYTHUX HaYK.

CBuzerensctBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
NOSIBJIEHUS BHUJOB B TMaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (OPMBIL.
Bbuoreorpaguyeckue: cxoacTso U paznuuue (payH U Gpaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IU4Ms SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHbBIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochulkM BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKylIuMe CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Mpupojae. MyTallMOHHbBIN
IpoLecC M KOMOMHATHBHasT M3MEHYUBOCTH. llomynsnnoHHBIE BOJHBI U Apeid
reHoB. M30isumst 1 Murpanus.

EctecTBeHHbII 0TOOp — HampaBisgiomuil Qgakrop sBoiaouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BotoUUU. [Ipumepsl
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BHUJ1I000pa30BaHus: TeorpaduuecKoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHne OT HecleUHaTM3UpOBaHHbIX NpeakoB. lIporpeccupyronias
crienManu3anus. AfanTuBHas paaudanus.

JdeMoHCcTpanuu:

[Toptpetsl: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmuie! u cxemsl: «Pa3BuTHe opraHnueckoro Mupa Ha 3emiiey», «3apObIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «PDopmbl  OopbObI 32
CyluecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «llomymsimum»,  «MyrannoHHas

U3MEHUYHUBOCTHY, «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus,
«/IBmxymue cuibel 3Bomouuny, «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «lIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaHHUE.

O6opynoBaHuE: KOJUICKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIC HAIIPaBIICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKius «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb anmumkanus «llepekpéct
XPOMOCOMY, BIIaXKHbIE TIpenapaThl «PazBuTue HacekoMoroy, «Pa3zBuTue JsAryIiKkn,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHHE BUIOB IO MOP(OIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4dHble TpPEACTaBICHUS O 3apOXKICHHM XKW3HU. HayuyHble THUIOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W maHCHepMmus. XHUMHUYeCKas
HBOMIONUS. AOHMOTEHHBI CUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MMOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHble 3Tansl
ounonornyeckoi sBomonuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, [IEPMCKHUMU.

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

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE Tallbl
HBOJIIOIIUU PACTUTEIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHN U
KUBOTHBIX. [TosiBIIEHHE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.



Cucrema OpraHMYECKOro Mupa Kak oOTpaxeHue 3Boiatound. OCHOBHbBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIOLHS YeOBEKa. AHTPONOJIOTHs KaK Hayka. PazButue npeacraBieHui o
MPOUCXOKJICHUHN YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. CxoncrtBa u
pa3In4Ks 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrxyuiue cuibl (pakTopsl) anTponorene3a. HacneacTBeHHass UBMEHUUBOCTh
U ecTecTBeHHbIN 0TOOp. OOmiecTBeHHBIH 00pa3 KU3HU, H3TOTOBJICHUE OpYyIUN
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YenmoBek mnpsaMoxoasuuii, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3ymHbiii. Haxoaku HCKOmaeMmbIX OCTaTKOB, BPEMsl CYIIIECTBOBaHMS, 00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNECOUIHASA
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHIOJIOMAHAS
(a3maTcko-aMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsr: ®. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmuipbl 1 cxembl: «BosnukHoBeHne ConaHEUHON cHUCTeMbl», «Pa3BuThe
opraHuyeckoro mupa», «PacturenbHas KieTka», <«KuUBOTHasi  KJETKa»,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMsI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YElIOBeKa», «JlpeBHelue moan», «JlpeBHue moam», «llepsbie
COBPEMEHHBIE JIOIN», «HeT0BeUeCKUe pachhy.

O6opynoBanue: My «lIpoucxoxaeHune — demoBeka»  (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIla, HEaHJepTalblla, KPOMAHbOHIIA), CJICTIKU WU
M300paKEHUsI KaMEHHBIX OpYAHM NEpPBOOBITHOrO YelIOBeKa (KaMHH-UYOIMIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAHHOCTHU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.



DKOJIOTHl KaK HayKa. 3aJaud ¥ pa3aeibl SKOJOTHH. MeTOabl 3KOJIOTMYECKUX
UCCJIEI0OBAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckne ¢akropbl. Krnaccudukanmuss -5KoNIOruyeckux (HakTopos:
abnoTtnyeckue, OWMOTHYECKHME U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMBl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIUS,
XUIIHUYECTBO, cCUMOMO3 U ero (opmel. [lapazutusm, koomepauus, MyTyalu3M,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKMX B3aMMOJCHCTBUM 1751 CYIIECTBOBaHHUS OPIaHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
MuUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JdeMoHCTpauu:

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

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbpl 0OMTaHUS
opranusmoBy», «®Potonepuoausm», «llonmynsaunm», «3aKOHOMEPHOCTH poOCTa
YHCIEHHOCTHU NOMYJIALNU HHPY30pun-Tyhpenbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckast padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
OHoIIEHO3E.

Dkonornueckne cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEUIECTB U NOTOK 3HEPIMU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IumeBble nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUS. DKOJIOTMYECKUE MNHPaMMIIbL:



OPOAYKIIMH, YWCICHHOCTH, Ouomacchl. CBONCTBA SKOCHUCTEM: YCTOHYHMBOCTD,
camoperyJsinus, pazputue. CyKueccus.

[IpupogHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak Qakrop ycrowumBoctu dkKocucteM. CoxpaHeHHE
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. W. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTpyKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OHochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHYecKkoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyuiecTBoBaHM€e MPUPOBI U yesoBeuecTBa. CoxpaHeHne OnopazHooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOAHBIMUA PECYPCAMU U UX UCIONb30BaHue. JlocTHkeHus: OMOJIOTUN U OXpaHa
MIPUPOJIBI.

JlemoHncTpanum:

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

Tabmuubr u cxemsl: «llumieBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOITOIE€HHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias omochepn»,
«®DakTopel  nerpamauumud  nouB»,  «llapuHukoBwiii  3ddexT»,  «DakTOpbI
paIroaKTUBHOTO 3arpsi3HeHus Ouocdepn», «OOmas cTpykrypa Ouocheps,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukanus « Tunmudabie OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coobIIecTBay, KoJekuuu «buoreHosy, «Bpeaurenu BaxHeHmx
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, KpacHast kaura
Poccuiickoii @enepanuu, H300paxeHUs] OXpaHAEMBbIX BHUIOB pPACTCHUU U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalW4yhe MOTHUBAIlMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, NPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€UHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JIEITEIBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXKarUIen cpere.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yUJaOIMIEerocs Kak akTUBHOTO H

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX IIPaB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MIPOCKTOB, pEIICHUHW Yy4eOHBIX M [O3HABATEIBHBIX 3a/1a4, BBIIOJIHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATh B CBOUX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOEKIECHUSIMHU, KyIbTYPHBIMH IICHHOCTSIMU U
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM KpaH, CBOIO POJHHY, CBOW SI3bIK M KYJbTYpPY, MPOIUIOE W HACTOAIIECE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTIOCTHXKEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUHUCKUX YYEHBIX B CTAaHOBIICHHE H
pa3BuTHE OWOJOTHHM, TOHHMMAaHUS 3HAYCHHS OHOJIOTHHM B ITIO3HAHUHM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHUE AMOILUOHAIBHOTO BO3/ICUCTBUSI )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHAAX HMCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHue, COOTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBINA PEIKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
MICUXUYECKOMY 370POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacCHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/AY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTUYECKOW M COLMAIBHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HWHTEpEC K pa3iu4HbIM cepaM MpodecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  peaaru30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTel uxX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOPETAEMBIC TP N3YUECHUN OMOJIOTHH 3HAHMSI
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBSI3aHHBIX C  palldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
aKocucTeM, orochepsr);



aKTMBHOE HENPUATHE AEHUCTBUM, IPUHOCAIIMX BPE OKPYKAIOIIEN IPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbBMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pelIeHUH IpodiieM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHUJIM3AIUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUS MEAMIMHBI, CO3JIaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBI  Pa3BUTHS
4eJI0BEYECTBa, TIOUCKA MyTEeH BBIXOAA U3 MNIOOATBHBIX IKOJIOTHYECKUX MPOoOsIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOTMYECKUX 3HAaHUH B LEIIX
NOBBIIICHHUSI OOIIeW KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYHIIHOCTU METOJOB IMO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4YaeMble 3HAHMs /JIs aHajau3a u
OOBSICHEHHSI SIBICHUM OKpPYXKAIOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMUYECKUE 3HAHUS Jis
peleHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHINBUAYAIbHO U B IPYIIIIE;



FOTOBHOCT M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHHUS OO0YyYarONINXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHLIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TE€Opus,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (IIO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaromue GopMrupoBaHrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYarolMXcs, CIOCOOHOCTh OOYyYaroIIMXCSl  MCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, CUHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIeH s ), pACKPBIBATH CMBICT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MTOHATHUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPAaCCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl IIPEACTABIICHUS CYILIECTBEHHBIX
CB36M M OTHOUIEHMH B H3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHYOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3pabaTrbhiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHaIM3a MMEIOLIUXCA
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOIHATH PaO0OTY B YCIOBUIX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U POEKTHON JIEATENBHOCTH,
HaBbIKAMHU  pa3pellieHus MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apryMEHTHI Il J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJa4d pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIBHYIO M MPAKTUYECKYHO 00JacTh
KU3HEIEeATEeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX YUYEOHBIX MIPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIbHbBIE MOAXOJbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POpPM MpencTaBieHHs], KpUTUUECKU OLIEHUBAThH
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAy4HbIM #A3BIK B KadyecTBE CpeAcTBa Npu paboTe C
OMoJOrnyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILIECTBIISATh KOMMYHUKAIIMU BO BceX chepax KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOTe€ WM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIIbHO BBINOJIHEHUS MpejiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WIHNA APYIMX yYaCTHHUKOB
JIAAJIoTa WK JUCKYCCHUU);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaMEPEHUs IPYTUX JIOEH, MPOSIBIATh YBAKUTEIbHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYaJbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILIEHUH Y4eOHOH 3aauH;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJIOTO WIEHA KOJUIEKTUBA;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBIISATh IJIaH JCHCTBUH,



pacrupeneniaTb poid ¢ Y4ETOM MHEHHMM YYacCTHHUKOB, OOCYXXIaTh pE3yJIbTaTbhl
COBMECTHOM padoThI;

OLIEHMBATh KAYECTBO CBOETO BKJIaJa U KaXJI0T0 YYACTHHKA KOMaH/IbI B OOIINIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHA NpPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBMSIX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANOUYTEHUI;

JieN1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIN H
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENbHBIX NPOLECCOB, UX PE3YJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
JEATEIIbHOCTH;



3) npunsiTHe cedsl U APYrux:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUBI JACSATENBHOCTU MO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3MYHbIX Y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUsI.

[TpenMeTHbIe pe3yiabTaThl OCBOEHUS ydueOHOro mpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHUs, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
roMeocras (caMmOperyssiiusi), YpPOBHEBas OpraHu3alds JKHBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIHSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, LIEHTpaJibHas JOorMa MOJIEKYJsIpHOl Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MIPOUCXOXKICHUS KyIbTYpHBIX pactenuii H. V. BaBuiioa), onpenenstb rpaHuLbl UX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLECCOB M SBJICHUI, OpraHu3alus U IMPOBEICHHE
OMOJOTMYECKOT0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXy HCCIAEAYEMBbIMH BEJIUYMHAMHU, OOBSICHEHHME IIOJyYEHHBIX PpE3yJbTaTOB,
VICITOJIb30BAHHBIX HAYUYHBIX IOHATUN, TEOPUN U 3aKOHOB, YMEHUE JAEJIaTh BBIBOBI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJENATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB M MPEBpAIICHUsS dHEPTUU B KIIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSTHS MPAKTHUYECKUX PEIICHUI B MOBCEIHEBHOU
JKU3HM C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJEH, COOMI0/IEHNS HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
IPUPOTHON cpene, MOHUMAHHUE HEOOXOTUMOCTH HCIOJIb30BAaHUS TOCTHXKEHUHN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA Il PalMOHAIBHOTO
MPUPOOTIOIH30BAHNS,

YyMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpEICKa3aHHsl HACJIeOBAHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJHATh JIA0OpATOpHBIE W MPaKTUYECKUe padOThl, COOIOJATH
npaBuiIa npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTHYECKOTO COJEP)KaHWsA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAIINK, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ass 6MOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4ueOHOTrO mpeameta «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAyYHOTO
3HaHHS €CTCCTBEHHBIX HayK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPHIBATh COACPKaHUE OMOJIOTHUECKUX TEPMUHOB U TIOHSTHIA: BUI,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CUIBI ((PaKTOphI) HBOJIOIUH,
IPUCIIOCOOIEHHOCTh OPTaHMU3MOB, BHI000PAa30BaHME, IKOJIOTHMYECKHUE (DaKTOpHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMu  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OUoreoreHo3, onocdepa;



YMEHHE H3j1araTh OHOJOTHYECKHEe TeopuH (dBONMIOLMOHHAs Teopus Y.
JlapBuHaA, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHusl IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHUE BJIAJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3bl, BHISIBICHUE 3aBUCUMOCTH
MEXIy HWCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEPEHOCca
BEIIECTB M TIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yYMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJISI IPUHATHS NMPAKTUYECKUX PELICHUNA B IOBCEIHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaOIKX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKaroUlei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIS1 PALIMOHATILHOTO PUPOAOIIONIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuiia NMpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHWBaTh M HHTEPIPETUPOBATH HHQPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpUBaTh  TrJ00aJbHBIE  DKOJOTUYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOULICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITI0JI30BaTh NOHATUIHBIN armapaT OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnsie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble CHCTEMBI M X OpraHu3aIus 1 https://m.edsoo.ru/5T7SVKFTX
3 XVWMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 KuzuenesreabHOCTb KJIETKH 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHOMCHIE 1 HHATBIIYATEHOS 5 1 https://m.eds00.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACTIE/ICTBEHIOCTR 1 HIMCIIHBOCTD 8 15 https://m.edso00.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 CIICKIIHA OPTARHIMOB. LICHOBBL 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB08R36J
OBIIEE KOJIMYECTBO YACOB I1O 34 0 4

[TPOI'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (pPOBbLIE)

Ne ni/m Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoTshI
1 DBOIIIOLIMOHHAS OUOJIOTHUS 9 1 https://m.edsoo.ru/7F6R1ZROH
2 BOSHIUKHOBEHHE H PAsBATHE KI3HH 9 0.5 https://m.edso0.ru/OFLS81YB5
Ha 3emiie
3 Opranu3Mbl 1 OKpyKaroias cpeaa 5 1 https://m.edsoo.ru/ XNFOD96AA
§
4 (oobmectsa ¥ sKoMOrHICCKHe 9 https://m.edsoo.ru/\WXWAVS56F
CUCTEMBI
5 PeszepBHoe Bpemst 2 https://m.edsoo.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I1O
- 34 0 2.5

I[TPOT'PAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie

padoThI padoTshI

IIpakTHYeckue

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

buosorus B cucreme Hayk

MeTo/1b1 TO3HAHUS YKUBOU
npupoabl. [IpakTuyeckas
pabora Ne 1 «Mcmonp3oBaHue
Pa3IMYHBIX METOJIOB TIPU
M3y4YEHUU OMOJIOTHYECKUX
00BEKTOBY

buonornueckue CUCTCMBI,
IMpOUECChl U NX U3YUYCHHC

XUMHYECKUN COCTaB KIIETKH.
Bopna u muHepanbsHbIe cOnu

0.5

https://m.edsoo.ru/0O2T4D1UI5

https://m.edsoo.ru/GAB23860W

https://m.edsoo.ru/A7VOYD215

https://m.edsoo0.ru/L17LJ590V

benku. CoctaB u cTpoeHue
OeIIKOB

depMeHThl — OHOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
pabota Ne 1 «3yuenue
KaTaJINTHIECKON aKTHBHOCTH
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTanas3bl)»

0.5

https://m.edsoo.ru/V33JNUW5W

https://m.edsoo.ru/\VBPPPBGCD

Vraesonsl. JIunuael

https://m.edso0.ru/OJ7NFITI15

Hyxneunnosbie kucinorsl. AT®

https://m.edsoo.ru/\WOELRA9B3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3

Hcropust u MeTo1bI U3yUECHUS
kietku. Knerounas Teopust

https://m.eds00.ru/JXOMJOGM3

10

11

KieTka xak 1ietoctHas Kupas
cucreMa

CtpoeHue 3yKapuoTHYECKOM
kietku. JlaboparopHas
pabota Ne 2 «M3yueHue
CTPOEHHUs KJIIETOK paCTEHUH,
KUBOTHBIX, TPHOOB 1
OaKTepHii oI MEKPOCKOIIOM
Ha TOTOBBIX
MHUKpOIpernaparax 1 ux
OIHCaHHUE»

0.5

https://m.edsoo.ru/XDCLRAF1Q

https://m.edsoo.ru/KZ01W5LJY

12

13

OOMeH BEIIECTB UIH
MeTalO0IN3M

®oTtocuHTe3. XEMOCHUHTE3

https://m.edso0.ru/LOB3I3XYZ

https://m.edsoo.ru/V882FDGSF

14

DHepreTUYecKuii 0OMeH

https://m.edsoo0.ru/T2LVIES3L

15

JKU3HEHHBIN UK KICTKH.
Henenue knetku. MuTos.
Jlaboparopnas padota Ne 3
«HaoOmronenne MuTo3a B
KJIETKaX KOHYMKA KOPEeIIKa
JTyKa Ha TOTOBBIX
MUKpOTIpernaparax»»

0.5

https://m.edso0.ru/CO1INPWLF4

16

buocunres 6enka. Peakius
MaTPUYHOTO CHHTE3a

https://m.edso0.ru/540F4L77W

17

Tpancnsus — OHMOCHHTE3
Oemnka

https://m.edsoo.ru/TFDKDDWWM



https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM

18

Hexnerounsie GopMbl )KU3HU
— BHPYCHI

https://m.edso0.ru/9PGS5FAJB

19

20

DopMBbl pa3MHOKEHUS
OpraHu3MoOB

Meiios

https://m.edsoo.ru/2JLXB4A0OR

https://m.edsoo.ru/5SNUXK0X86

21

22

OO6pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
Omo1I0TBOpEHUE.
Jlaboparopnas pabota Ne 4
«M3ydenue ctpocHHs
MOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOITpernaparax»

I/IH,[[I/IBI/II[yaJ'IBHOG pa3BUTHC
OpraHnu3MoOB

0.5

https://m.edso0.ru/C29L4DXB8

https://m.edsoo.ru/MA4AT8L5AD

23

I'enernka — Hayka o
HACJIEICTBEHHOCTHU U
U3MCHYUBOCTHU

https://m.edsoo.ru/HESOD768U

24

25

26

3aKOHOMEPHOCTH
HaCJIeIOBaHMsI TPH3HAKOB.
Monorubpuanoe
CKpEeIBaHHE

I[I/IFI/I6pI/I,[[HOC CKpCIIMBaHHC.
3aK0H HE3aBHCUMOI'O
HACJICOJOBaHUA IPU3HAKOB

CuernieHHOE HACIIeI0BaHNE
npu3HakoB. JlabopartopHas
pabota Ne 5 «M3yuenue
pE3yJIbTaTOB

0.5

https://m.edsoo.ru/YYQSGIOWI2

https://m.edsoo.ru/YSNANQG65V

https://m.edso00.ru/P2SQ5ZGN2



https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

MOHOTHOPUAHOTO U
IUTHOPUIHOTO CKPEIINBaHUS
y Ip030( Bl HA TOTOBBIX
MHKpOIIpenapaTax»»

27

I'eneTtuka nomna.
HacnenoBanue npu3Hakos,
CLICTUIEHHBIX C I10JIOM

https://m.eds00.ru/3GYGV47YM

28

29

30

N3MeHUYnBOCTb.
Henacnencreennas
M3MEHUYUBOCTH. JlaboparopHas
pabota Ne 6. M3yuenue
MOAU(PUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO psifa u
BAPUALIMOHHON KPUBON»
Hacnencreennas
nU3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 7. «AHanu3
MyTalui y 1po30(huisl Ha
TOTOBBIX MUKPOIMpENapaTax»»

T'eneTuka uenoBeka

0.5

0.5

https://m.edsoo.ru/M3SMHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

32

PeseprubIil ypok. O60061eHIE
no teme «HaciencTBeHHOCTE
¥ U3MEHYUBOCTH OPTaHH3MOB)

Ceneknus Kak HayKa U
IpoIIecc

https://m.edsoo.ru/E2IXRS2EB

https://m.edso0.ru/3128P3L98

33

MeToabl 1 JOCTHKEHUS
CEJICKLIUU PACTCHUMN U
KHUBOTHBIX

https://m.edsoo.ru/JSK3Q6W0J



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J

34

buotexHoorus kak orpacib
MIPOU3BOJICTBA

https://m.edsoo.ru/TAKI9E62K

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34



https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe pecypchl

OBOJIIOIUS ¥ METOIBI €€
W3YYICHHUS

Hcropus pa3Butus
MIPEJICTABICHUH 00 SBOJIOIHH

https://m.edsoo.ru/6KWQ9KBKU

https://m.edso0.ru/OSWC47SSX

MukposBonronus

https://m.edsoo.ru/TOFAUE4ZP

[Momynsiust Kak 3JeMEHTapHas
SIMHUIIA BUJIA H DBOJTFOITHH.
Jlaboparopnast pa6ota Ne 1
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY
KPUTEPUIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JIBrKyIye Cuisl
(amemeHTapHBIE (HaKTOPHI)
IBOJIOIIH

EctectBenHsIit 0TOOp 1 €ro
¢bopmbl

Pe3ynpTaThl 3BOMIIOLNN:
MPUCTIOCOOTICHHOCTD
OpPraHu3MoB U
BUJ000pa30BaHUe.
Jlaboparopnas pabota Ne 2
«Onucanue
MIPUCTTOCOOJIEHHOCTH

0.5

https://m.edsoo.ru/SEH6CNOWI

https://m.edsoo.ru/DY32BUDOO

https://m.edsoo.ru/\WVAJHSTLOB



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

opraHusma u e€
OTHOCHUTEJIBHOTO XapaKTepa

Hamnpasnenus u nytu

8 https://m.edsoo.ru/PI11FIOYV3
MaKpO3BOIIOIIUU

9 HeobGpatumocTs 3BOTIONINN https://m.edsoo.ru/CLA9VC5JJ
Hcto JKU3 a 3emute

10 TOPHAIKHSHH Ha SEMITC H https://m.eds00.ru/MJIYY IMVX7
METOABI €€ I/13yLI€HI/I$I
r

11 HHOTEIBI HPOHEXOAACHIA https://m.edsoo.ru/EKNHXBOS2
JKU3HU Ha 3eMiie
P 3

12 A3BUTHC JKH3HHI Ha SCMIIC TIO https://m.edsoo.ru/ECIJN8TF62
3paM U IepUoaaM
OCHOBHI)IG 3Tallbl 3BOJJIOIITNN
paCTI/ITeJ'II)HOFO " X)KUBOTHOT' O

a. IIpa eckasg padbora

13 MHP PaKTiHeckad pabot 0.5 https://m.edsoo.ru/7K1LYOSCT
Ne 1 «M3yueHune ncKomaemMbIx
OCTaTKOB PacTEHHI 1
JKUBOTHBIX B KOJUIEKLIUAX)
CoBpeMeHHas cucreMa

14 BpeMeHHat cneTeM https:/m.edso0.ru/WSEXNIYAK
OpPraHHYECKOTO MHpPa
2

15 BOMIOTHA HeoBeKa https://m.eds00.ru/ADV3JERUE
(aaTpOMIOTEHE3)

16 JIBIDKYIIHE CHITEI ((baKTopH) https://m.edso0.ru/D7JZMBYPQ
aHTpOTIOTeHe3a
OcHo € CTa, 3BOJIIO

17 HOBHBIC CTA/IH IBOIOTHH https://m.eds00.ru/14G19MQ4K
YyeJIoBeKa
UYenoBeueckue pacel U

18 MIPUPOJIHBIC aIalITAllUN https://m.edsoo.ru/XL7QKC5PK

YCJI0BCKa



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK

19

PesepBHeIit ypok. O6001ICHNE
1o TeMe «BO3HHUKHOBEHHE U
pa3BHUTHE XU3HU Ha 3eMIie»

https://m.edsoo.ru/R6L7VY2GB

20

21

DKOJIOrUs Kak HayKa

Cpensl oOuTanus u
IKOJIOTHYECKHE (DaKTOPBI

https://m.edsoo.ru/K46 KON56I

https://m.edsoo.ru/DCOIEUICY9

22

23

AbGuotnyeckue GaKkToOpEI.
Jlaboparopnas pabota Ne 3.
«Mopdomnoruueckue
0COOCHHOCTH PAaCTeHHI U3
Pa3HBIX MECT OOUTAHUSI.
Jlaboparopnas pabota Ne 4.
«BnusHue cBera Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

buotnueckue hakropsl

0.5

https://m.edsoo.ru/G7NF3P1NM

https://m.edsoo.ru/A6Z8SMGNQOR

24

25

DKOJIOTrH4ecKue
XapaKTePUCTUKU MOMYJISALHNH.
[TpakTryeckas padora Ne 2
«IToxcyér mioTHOCTH
MOMYJISIIUM pa3HbIX BUIOB
pacTeHui)

Coo0miecTBa OpraHu3MOB —
OHOIIEHO3

0.5

https://m.edsoo0.ru/X42J6 ABRN

https://m.edso0.ru/0T2K1PNGZ

26

27

OKOJIOTHYECKUE CUCTEMBI
(3KOCHCTEMBI)

OCHOBHBIE TOKA3aTEHN
3KOCUCTEMBI. DKOJIOTHUECKHE

https://m.edsoo.ru/S1LIRWZMR

https://m.edso0.ru/NSTEWOGPE



https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE

nupamuibl. CBolicTBa
skocucteM. Cykneccus

28 [Ipupoanble 3KOCUCTEMBI https://m.edsoo.ru/WIDMMUBC5

29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC
B _

30 nocepa — raobaLHas 1 https://m.eds00.ru/2X1VG5Q18
JKOCHCTEMA 3eMIIH

31 3axonomeprocTh 1 https://m.edsoo.ru/\VV5JT6B38Z
CYLIECTBOBaHMs OUOChepbl
q

32 CIIOBCHECTRO B OHOChepe 1 https://m.eds00.ru/HXCDHPXDJ
SemMitn

33 CocymecTsoBanHe npuposst 1 https://m.eds00.ru/187G37606
YeJI0BEYECTBA
PesepBHrIit ypok. O6006111eHNE

34 TeMbl «CooOriecTBa u 1 https://m.edsoo.ru/SW5XCF3K6
SKOJIOTHYECKHE CUCTEMBI»

OBHIEE KOJIMYECTBO YACOB I10O 34 95

ITPOTPAMME



https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

ChopMupoBaHHOCTb 3HAHMHM O MecTe W POJM OMOJIOTHU B CHCTEME
Hay4HOTO 3HAaHUS €CTECTBEHHBIX HayK, B ()OpPMUPOBaAHUU
COBPEMEHHON E€CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa W HAY4YHOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OMONOTUHU; (PYHKIMOHAJIBHOW I'PaMOTHOCTH

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHHe packpbIBaTh COJIEpKaHUE OMOJNOTUYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
MIpEBpAIlCHUE JHEPruu), TOMeocTa3 (CaMOpEeryJisiius), ypOBHEBas
OpraHHU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEIeHUE (PETIPOIYKITHS),

HACJICACTBCHHOCTb, U3MCHYNBOCTD, POCT U PA3BUTUC

YMeHue — u3naratb  OMOJOrMYecKHMEe  TeopuH  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
MPOUCXOXKACHUS  KynbTypHbIX  pactrenuid H.M.  Basuiosa),

ONpeACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHne BIaleTh METOJlaMU HAyYHOTO TIO3HAHMS B OHOJIOTHH
(HaOnrofieHNe W OMHCAHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHM3als ¥ TMpOBEeIeHHE OHUOJOTHMYECKOTO JKCIEPUMEHTa,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIIEHWE  3aBUCUMOCTH  MEXIY
UCCIIeTyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUidl U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHWUHW IOJYyYEHHBIX

PE3yIHTATOB)

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIENATh CYIIECTBEHHbIE TPU3HAKH BHPYCOB, KIIETOK
MPOKAPUOT M OYKApPHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MOB; OCOOEHHOCTH IPOLECCOB OOMEHa BEIECTB U
NpEeBpalleHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IMIACTUYECKOTO U

SHEPreTHYECKOr0  OOMEHa, XEMOCHHTe3a, MHTO03a, Meko3a,




OINIOAOTBOPCHUSA, Pa3MHOXKCHUA, HHAUBUAYAJIBHOT'O Pa3sBUTHUA

opranusma (OHTOTE€HE3)

YMeHre TpUMEHATHh IMOJYYEHHBbIE 3HAHUS g OOBSICHEHUS
OMOJIOTMYECKUX MPOIIECCOB U SIBICHUH, JIsl IPUHATUS MPAKTUUECKUX
pelieHU B TIOBCEAHCBHOM JKM3HH B IESIX  OOCCICUYCHHS
0€30IaCHOCTH CBOETO 3/I0POBbsSI M 37I0POBbsI OKPYKAIOITUX JIFOJICH,
COOJIIOIGHUST HOPM TpPaMOTHOTO TMOBEJECHUS B  OKpY’Karolleu
NPUPOJHON cpele; TOHMMaHWe HEOOXOIUMOCTH WCIOIb30BAHUS
JOCTYDKCHUH COBPEMEHHOW OWOJOTUM W OMOTEXHOJIOTHH ISt

paluOHAJIbHOI'O IIPUPOAOIIOIIBL30BAHUA

YMeHue peuiaTtb 3JICMCHTAPHBIC I'CHCTHYCCKHUC 3alda4W HAa MOHO- H
III/IFI/I6pI/II[HO€ CKpCIIUBAaHUE, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/II[HOFO CKpClIIMBaHUA JUIS MMpeacCKasaHus

HACJICJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYESCKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOPaTOPHBIM

o0opynoBaHrueM

YMeHne KpUTHUECKU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMAIIHIO
OMOJIOTMYECKOr0  COAEpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAyUYHBIE
3HaHUSA W3 paznu4HbIX HcTouHUKOB (CMMU, HaywyHO-momyssipHbIE
MaTepHalbl); ITHUECKHE aCIEeKThl COBPEMEHHBIX MCCIIEOBaHUN B
Ouosioruu, MeAULMHe, OUOTEXHOIOT U

YMeHue co3aBaTh COOCTBEHHBIE MMCHbMEHHBIE M YCTHBIE COOOILIEHMS,

0000111251 GMOJIOTHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMbl cpeHero o01ero o0pa3oBanus

CdopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJM OWOJIOTHU B CHCTEME
HAyYHOTO 3HAHHWS €CTeCTBEHHBIX HayK, B (QopMHpoBaHUU
COBPEMEHHOUM €CTeCTBEHHO-HAYYHON KapTHHBI MHpa U HAy4HOTO
MHUPOBO33PEHHUS; O BKJIAQJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWOJIOTHH; (PYHKIIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4




YMeHue packpbeiBaTh COJAEpKaHHE OWOIIOTUYECKUX TEPMUHOB U
TIOHSITHIA: BHJI, TIOMYJISALHS, TeHO(OH, SBOFOIHS, TBUKYITUE CHIIbI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTMYECKHE  (DAaKTOphl,  DKOCUCTEMA,
MPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

AKOJIOTHYECKasl MUpaMuia, OMOTeOIeHo3, brochepa

YMmenue uznaratb OM0IOrHUecKre TeOpHH (IBOMIOLMOHHAs Teopust Y.
JapBuHa, CHUHTETHYECKas TEOPUS  HBOJIIOIMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apobiiieBoro cxojactea K.M. bapa, yepenoBanus
IJIaBHBIX HampasiieHud u nyrter 3soaonnu A.H. CesepiioBa, yueHus
o Owochepe B.M. Bepranackoro), omnpeneisTb TPaHUIBI HX

IMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHne BialeTh METOJaMU HAyYHOTO TIO3HAHMS B OHOJIOTHH
(HaOrO/ICHHE W OMKMCAHHUE JKUBBIX CHCTEM, IPOIIECCOB M SIBJICHUI;
OopraHu3aisi W TPOBEACHUE OHOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  THUIMOTE3bl;  BBISIBIICHHE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3yNbTaTOB, WCIONb30BAHHBIX HAYYHBIX TOHATUH, TEOpUH U
3aKOHOB; YMEHHUE [eJaTh BBIBOJAbl HAa OCHOBAaHUHU IOJYYEHHBIX

pE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOEHUS
OMOJOrMYEeCKUX OOBEKTOB: BMJIOB, MOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB, OHOT€OIleHO30B M  IKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJEJICTBEHHOH  HM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIEpeHoca  BEIIECTB W NOTOKAa JSHEPIMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMH B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onochepe

YMeHue TpUMEHSITh TONyYeHHBbIe 3HAHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, IJIsI IPUHATHS MPAKTHIECKUX
pelmieHuii B TOBCEAHEBHOM JKM3HM B IESIX  OOCCIICUCHHS
0€30MacCHOCTH CBOETO 37I0POBBSI U 370POBbS OKPYKAIOIIUX JIOJIEH,
COONIOZICHUSI HOPM TPaMOTHOTO TIOBEACHUS B  OKPYKaIOLIEH
MPUPOTHON cpejie; MOHUMAaHHE HEOOXOIMMOCTH HCIIOIh30BaHUS
JTOCTMDKCHUH ~ COBPEMEHHOW  OWONOTMH IS paldOHAIBHOTO

IIPUPOIONOIIB30BaHUS




YMenue peuiaThb 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ada4u, COCTaBIATH

CXEMBbI IIEPEHOCA BELIECTB U SHEPTUU B 3KOCHCTEMAaX (L€ MUTAHUs)

YMeHue BBIOMHATH Ja0OpaTOpHbIE M IMPaKTHYECKHE pPabOTHI,
coOmoaTh MpaBwia mpu padore ¢ y4eOHBIM M JIAOOPAaTOPHBIM

obopyioBaHUEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpX aHMs, BKIIOYAIOUIYI0 I[ICEBIOHAyUYHBIE
3HaHMSI M3 Pa3InyHbIX HCTOYHUKOB (CMMU, HayuyHO-momysnsipHblE
MaTepHalbl); paCCMaTPUBATh TTI00AIbHBIC YKOJIOTHUECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO
YMeHue co31aBaTh CcOOCTBEHHBIE THChbMEHHEIE YCTHBIC COO6H.I€HI/I$I,

0000111251 6MOTOTHYECKY0 MHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIoruNn




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

1.1

1.2

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
buosnorus xak HayKa

buonoruss — Hayka o »xuBod mnpupozae. Ponb Ouonoruu B ¢dopmMupoBaHuU

COBpPEMEHHOI Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK
Mertoapl MO3HAHMS KUBOM NPUPOJBI (HAOMIOCHUE, SKCIEPUMEHT, OIHMCaHHE,
u3MepeHue, Kiaccu(uKanus, MOJEIHPOBAHUE, CTATUCTHYECKass 00paboTka

JTAHHBIX )

JKuBnle cuCTEeMBI U HX opranu3anusa

2.1

XKussie cucrembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust ononorun. CBoiicTBa

OMOCHCTEM U UX pa3HOOOpa3ue

2.2

YpoBHU OpraHu3aluu OMOCHUCTEM: MOJIEKYJSPHO-TEHETUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUI0BOM, SKOCUCTEMHBIH, OMOChepHBIH

3.1

3.2

3.3

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XHUMHUYECKHM COCTaB KJIETKHM. XHMHYECKHE JJIEMEHTHI: MaKpO3JIEMCHTBI,
MHKPO3JICMCHTEI. Boma u MUHCPAJIIbHBIC BCHIICCTBA. cDyHKI_[I/II/I BOJbI H

MHHCPAJIbHBIX BEHIECCTB B KIICTKCE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 Oananca

benku. CoctaB u crpoeHue O€nKoB. AMHHOKHUCIOTBI — MOHOMEpHI OENIKOB.
He3zamMeHuMble M 3aMEHHMbIE AMHHOKHCIOTHI. AMHHOKHCIOTHBIM COCTaB.
VY pOBHH CTPYKTYpbI O€IKOBOM MOJIEKYJIbI (I€PBUYHASL, BTOPUYHASL, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XUMHUYECKHe CBoiicTBa OenkoB. buomormueckue
GbyHKIIUN OEIKOB.

®depMeHTHl — OMosornyeckue karanuzaropbl. CTpoeHue ¢pepMeHTa: akTUBHBIN
HeHTp, cyoctpatHas cnenuduuHocts. Kodepmentsl. Buramunbl. Otiamuus

(I)epMCHTOB OT HCOPTaHUYCCKUX KaTaJIn3aTOpPOB

VYraeBoasl: MOHOCaXapu/ bl (IIF0K03a, pr0o3a U Je30KCUpu003a), Tucaxapuibl
(caxapo3a, JlakTo3a) M MoOJUcaxapuibl (KpaxMal, TIJIMKOTEH, LEeJUII0J03a).
buonoruueckue GyHKIIUU YTIIIEBOIOB.

Jlumuaer:  Tpurmuuepuasl, crepouabl, (ocdomunuael. ['mapoduibHO-
rupooOHbIe cBolcTBa. buomormdeckue ¢ynkumu nunuaos. CpaBHeHHE

yrjieBo4o0B, OCIKOB U JIMTIUI0B KaK HCTOYHHUKOB SHCPTHUU




3.4

Hyxnennossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnotr. Crpoenne u ¢ynkiuu JIHK. Crpoenne u ¢ynkmuum PHK. ATO:

CTpOeHHE U PYHKITUN

3.5

]_[I/ITOJ'IOFI/ISI — HayKa O KJICTKC. Knerounas TEOpHsL. MeTO,Z[I)I HU3YUCHUA KIETOK

3.6

3.7

Knerka xak nenoctHast xuBasi cucreMa. OO0mire npu3Haky KIETOK: 3aMKHYTast
HapykHas MemOpaHna, moJsiekyasl JIHK kak reHeTrwdeckuii ammapar, cuctema

cuHTEe3a OeJIKa

Tunel KI€TOK: dyKapruoTudeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuoTuyeckord kietku. Kierounas crenka Oakrepuil. CtpoeHue
YKApUOTUUECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTEIHHOM, >KUBOTHOM M

IrpUOHON KIIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPBhI KJIETOK — KJIETOYHAsl CTEHKA, TIUKOKAIMKC, WX
¢bynkuu. [Tnazmarndeckas MmemOpana, e€ cBoiictBa u pyHkimu. [{urorazma u
e¢ opranounbl. OgHOMEMOpaHHBIE OPraHOM[BI KIETKH: SHAOIUIa3MaTHUeCKas
cetb (DIIC), ammapar [onbmxu, Jm3ocombl. [lomyaBTOHOMHBIE OpPraHOUIBI
KJICTKU: MUTOXOHIPHH, TUIACTUABL. [IporcX0oKIeHNe MUTOXOHAPHIA U TUIACTHUI.
Bunapr mmactua. HemeMOpaHHBIE OpraHOWIbI KICTKUA: PHUOOCOMBI, KIECTOYHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. CDyHKIII/II/I OpPraHona0B KJICTKH. Bxirouenus

SAnpo — peryasTopHblii neHTp kieTku. CTpoeHue sjipa: siiepHas 000JIouKa,

KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCHOpT BELIECTB B KJIETKE

H(HSHGHGHTGJ’II)HOCTB KIJIICTKH

4.1

4.2

4.3

OOMmeH BelecTB, UM METa00JIN3M. ACCUMMISIIMS (TUTACTUYECKUN OOMEH) U
JTUCCUMMJIALINS (SHEPTETUUECKUT OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
MeTabonau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBII U retepoTpodHbIi. Posb

(I)epMCHTOB B OOMEHE BCHICCTB U IIPCBPAILLICHNUU SHCPTHUU B KIICTKC

dotocunres. CBeToBas u TeMHOBas (ha3bl poTocuHTe3a. Peakiuun porocunTesa.
O¢ddexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A IS *KU3HU Ha 3emiie.
Bnusnue ycnoBuil cpeapl Ha (OTOCHMHTE3 U CHOCOOBI IOBBIIIEHUS €r0
IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIoNe OakTepuH. 3HAUeHUE XEMOCHHTEe3a s

JKU3HU Ha 3eMJie

DHepreTudyeckuii oOMeH B KJETKe. PaciiernsieHue BelIecTB, BBIICICHHE U
aKKyMYyJIUPDOBaHHME DSHEPrUM B KJETKe. JTamnbl SHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxxenue u ero Buabl. KucnopoaHoe okuciaeHue, Wik KJIETOYHOE

nbixanue. DPPEKTUBHOCTh YHEPreTUIECKOTO 0OMEeHa




4.4

4.5

Peaknmu marpuunoro cuHTe3a. [eHermueckas wunH(opmamms wu JHK.
Peanuzanus renetndeckoi mH(OpManuu B KIeTKe. | eHeTHYeckuii KoJ U ero
cBoricTBa. Tpanckpumnius — Matpudsbiii cuaTe3 PHK. Tpancnsanus — 6nocunTe3

oenka. KomupoBanue aMuHOKHCIIOT. Posib pubocom B OMocuHTE3€e OenKa

Hexnerounsie hopmbl xu3Hu — BUpYChl. McTopusi oTkpeiTus Bupycos (/.M.
WBanoBckuii). OCOOEHHOCTH CTPOCHUA M IKU3HEAEATEIHLHOCTH BHUPYCOB.
bakrepuodaru. bone3sHu pacTteHuil, >XKUBOTHBIX U YEIIOBEKA, BBHI3bIBACMBIC
BUpycamu. Bupyc ummynonepummura yenoseka (BUY) — Bo3oynurens CITM/a.

[IpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIMA

5.1

Pa3zmHoxenue u HHAUBUAYAJIBHOC PA3BUTUC OPIraHU3MOB

KneTouHslii 1HMKI, WM KU3HEHHBIM WK KIeTku. WHTepdaza U MHUTO3.
[Tpoueccel, mpoTekaromue B uuTepdasze. Permkanus — peakuss MaTpUYHOTO
cunre3a JIHK. Crtpoenne xpomocoM. XpOMOCOMHBIH Ha0Op — KapHOTHIL
JuninouaHbpli W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHIBI.
[{uronoruyeckue OCHOBBI Pa3MHOXKEHUS W WHAUBUIAYAJIBHOIO pPa3BUTHS
OpraHU3MOB.

Henenune knetkn — muro3. Cragum murtosa. [Ipoueccel, mpoucxonsmye Ha

Pa3HBIX CTAAUAX MUTO3A. buonormyeckuii CMBICII MUTO3a

5.2

5.3

®opMbl pa3sMHOKEHUSI OpraHU3MOB: Oecroyioe U nosioBoe. Bunpl Oecnosioro
pPasMHOXKEHHUs: JIeJIeHHEe HaJBOE, MOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTMBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHUEC JIA CCIICKIINN

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIONOTO.
Meiio3. Craguu wmeiiosza. Ilporecchl, mMpoucxXosiue Ha CTagusx Meio3a.
IToBenenue xpomocom B Mmeio3e. KpoccunroBep. buonorndeckuii cMmbIici U

3HaYeHHE MeNo3a

5.4

["ameTorenes — mporecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [To0BBIE
JKeJe3bl: CeMEHHUKHU U AMYHUKU. OOpazoBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, sIIeKIeTKa) — cliepMaTorenes u ooree3. OcoOeHHOCTH

CTPOEHUS SIUIEKJIETOK U criepMaTo30ua0B. OmtogorBopeHue. [lapreHorenes

5.5

WnauBuayanbHoe  pa3BuUTHE  (OHTOTE€HE3). OMOpHOHANIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBFHOTO PA3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX:
npobieHue, racTpyisaius, opranorenes. [loctamOpuonansHoe pazBute. THITBI
NOCTAMOPHOHANIBHOTO Pa3BUTH: MpsIMOe, HenpsiMoe (JIMUMHOuYHOE). BrnusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPBI, CIIOCOOHBIEC BBI3BIBATH BPOXKIEHHBIE
YPOIICTBA.

Poct u pasBurue pactenuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHUE

CCMCHHU, CTalUN PASBUTHUA




HaCJIeIICTBCHHOCTB U UBMCHYUBOCTb OPTraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpeamer u 3agaumn renetuku. Vicropus pa3BUTHSA F€HETUKU. BKi1a poCCUICKHUX
U 3apyOeKHBIX YUEHBIX B DPa3BUTUE TIEHETHUKU. MeToabl TE€HETUKU
(ruOpu0IOTNYECKUH, LUTOIC€HETUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE T€HETUYECKHE IOHATHSA. [ eHeTYecKas CUMBOJINKA, UCIIOIb3yeMas B

cXeMax CKpellUBaHUN

3aKOHOMEPHOCTH HAaCJEI0BAaHUS NPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHnenem.
MonorubpuiHoe CKpeuBaHue. 3aKOH eIWHOO0Opasusi THOPHIIOB MEPBOTO
nokoneHus. I[IpaBwiio IOMUHHUpPOBaHUA. 3aKOH pPAaCIICIUICHHUS IPU3HAKOB.
['unoresa uncrotel ramert. [loiHOE ¥ HENMOJIHOE JOMUHHUPOBAHUE.

JurnbpupHoe ckpenmBanre. 3aKOH HE3aBUCUMOTO HACIIEJOBAHUS MTPH3HAKOB.
[{uToreHeTUYeCKUe OCHOBBI JAUTMOPUIHOIO CKPEIMBaHUA. AHAIU3UPYIOLIEe
ckpemuBaHue. Mcronb3oBaHME — AHATU3HUPYIOUIETO  CKpPEIIMBAaHUA Ui

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana no crerieHHOMY
HACJIEIOBAaHUIO TEHOB. HapyiieHue creruieHus TeHOB B pe3ynbTare
KPOCCHHIOBEpa. XPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTH. ['eHeThueckue
KapThl.

I'eneruka mosa. XpoMOCOMHOE OINpEIENIEHUE Moja. AYyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['oMoraMeTHble U rereporaMeTHole opranu3mbl. HacnegoBanue

MMPU3HAKOB, CHUCIIJICHHBIX C ITOJIOM

N3meHunBOCTh. BHUJIBI MN3MEHUMBOCTH: HEHACIIEACTBEHHAs U HACJICICTBEHHAS.
Pone cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH. XapaKTEPUCTHKA
MOJIU(UKAIIMOHHON H3MEHYMBOCTU. BapuallMOHHBIM ps M BapuUalMOHHas
kpuBasd. Hopma peakuuu npusHaka. KoJauMdecTBEHHBIE U KAauyeCTBEHHBIE

MIPU3HAKU U UX HOpMa peakuuu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTU

HacnencrBeHHas, WIM TE€HOTHIIMYECKas, HM3MEHUYMBOCTh. KoMOMHAaTHBHas
M3MEHYUBOCTh. Meilo3 M TOoJoBOM MpoIecC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTanmoHHas W3MEHYMBOCTh. Kitaccudukamuss MyTaimii:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTaliuil. MyTareHHble
¢dakTopbl. 3aKOH TOMOJIOTHYECKUX PAJOB B HACIIEACTBEHHOW HM3MEHYHBOCTH

H.U. BaBuinoBa

I'eneruka demoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOIbI TE€HETHUKH
yeJIoBeKa: reHeaJormuecKui, OJIM3HEIIOBEII, ITUTOTSHETHYIECKHUIA,
OMOXMMUYECKUH, MOJEKYIsIpHO-TeHeTHueckuil. CoBpeMeHHOe OIpeaesieHue
TE€HOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBaHUE, TCHOTUIIMPOBAHKE, B TOM YHUCIIE C
rmomonipio [II[P-ananu3a. HaciencrBenHple 3a0o0iieBaHUS YeIOBEKa: T'CHHBIC

0oJte3HH, OOJIE3HU C HACIIEACTBEHHON MPEAPACIION0KEHHOCTHIO, XPOMOCOMHEIE




7.1

7.2

7.3

11 KIIACC

0one3nu. CoMaTH4eCcKHe W TEeHEpPAaTUBHBIE MyTanuu. [IpHHIHIBI 30pOBOTO
oOpa3a >KHM3HHW, JTUATHOCTHKHU, NPOPHIAKTUKH W JICUCHUS TEeHETHYCCKHX
OOJIe3HEH. Menuko-TeHETHYECKOE KOHCYJIbTUPOBAHUE. 3HayeHue
MEAMIMHCKOW TEHETHUKU B MPEAOTBPAIICHUH U JIEYCHUH TIEeHETHYEeCKHUX

3a001eBaHUI YeJIOBEKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka M Ipolecc. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yuyernne H.U. BaBuimoBa 0 MeHTpax MPOUCXOKIACHHUS H MHOT000pasus
KYJIbTYPHBIX pacTeHUH. LIeHTpBI TPOUCX 0K ACHHS JOMAIIHUX KUBOTHBIX. COpT,
opoja, ITaMM

CoBpeMeHHbIE METOMBI CeNeKIUU. MaccoBbI M MHIUBUAYAIbHBIA OTOOPHI B
CEJIEKLIUHU pAacCTEHUW U KUBOTHBIX. OlLIEHKa 3KcTepbepa. BIn3KkopoACTBEHHOE
ckpemmBanue — HHOpuAWHT. Yuctas nuaus. CKpPEIIMBAHUE YUCTBIX JTMHHM.
['erepo3suc, unu rudbpuanas cuia. HepoactBeHHOE CKpelBaHUe — ayTOPUIUHT .
Otpanénnas rubpugusanus U e€ ycmexu. VICKyCcCTBEHHBIM MyTareHe3 u
MOJIyYeHUE MONUIUIONIO0B. JIOCTHIKEHHUS CEJNEeKUMU PAaCTEHUMN, JKUBOTHBIX M

MHUKPOOPTraHU3MOB

buortexHonorus kak oTpacib INpou3BOJACTBA. ['€HHas HHXKEHepus. OTalbl
co3nanust pekomOouHantHo JIHK wu Tpancrennsix opranusmon. Kierounas
uHxeHepus. Kiierounele  KyJnbTypbl. MHMKpPOKIOHAIBHOE  Pa3MHOXKEHHE
pacreHnid. KioHHMpoBaHHME BBICOKOIIPOJYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHu3MoOB. DKoJIOTUYecKue M atudeckue npodiemsl. MO — reHernuecku

MOAUGUIIMPOBAHHBIE OPTAHU3MBI

Kon

11

IIpoBepsieMblii JJIEeMEHT COePKAHUS

DBOJIOIMOHHAS OMOIOTHS

DBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CunerenbctBa 3Boiouud. [lajmeoHToNIOTHYECKHE:  IOCIIE0BATEIbLHOCTD
MOSIBJICHUS] BUJIOB B TMaJCOHTOJIOTMYECKOW JIETOMHMCH, NMEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxoactBo u paznuuue (GayH v (Iop MaTEpUKOB HU
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJACTBA M pa3IUyHMs SMOPUOHOB Pa3HBIX
BUJIOB  MO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE:  TOMOJIOTUYHBIE,

AQHAJIOTUYHBbIE, PYAUMEHTapHbIE  OpraHbl, araBU3Mbl.  MOJEKyJIIpHO-




1.2

OHMOXHMUYECKHE: CXO0ACTBO MECXAaHU3MOB HAaACICACTBEHHOCTH MW OCHOBHBIX

MeTa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB

OpomoniionHast  Teopusi Y. JlapBuna. Ilpeanocbuiku  BO3HUKHOBEHUS
JapBUHM3MA. J[BIKyIME CHIIBI ABOJIIOLMU BUAOB 10 JlapBuHy (U30bITOYHOE
Pa3MHOXEHHE IIPU OTPAHUYEHHOCTH PECYPCOB, HEONPEACIIEHHAS N3MEHYUBOCTb,

Oopn0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

13

14

Cunrernueckass Teopus sBomomnu (CTD) u OCHOBHBIE €€ TOJIOKCHHUS.

MI/IKpOBBOHIOL[I/ISI. HOHy.HSILII/ISI KakK ¢AMHuIIa BUJa U 3BOJIFOIIUNU

JBwxynme cuibl (PakTopbl) SBOJIOUMU BUAOB B Hpupoae. MyTanMoHHBIH
nporecc U KOMOMHAaTUBHAsE U3MEHYMBOCTh. [lonmymsiiMoHHbIE BOJIHBI U Apeid
reHoB. M3omsus u murparus. ECTecTBeHHBIN 0TOOP — HANIPABISIONIHA (aKTop
sBOIOLMHU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[IpucrocoOIeHHOCTh OpPraHM3MOB Kak pe3yiabTaT dBoiionuu. [Ipumepsr
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U HAMOAANTALINY.

Bun wu  BugooOpasoBanme. Kpurepum Buma. OcHOBHBIE  (OPMBI

BI/I,I[OO6pa3OBaHI/I$[Z reorpa(bnquKoe, 9KOJIOTHYCCKOC

1.5

MaxkposBomtorusi.  Dopmbl  dBoMOLMM:  QUIETHYECKas, JAUBEpreHTHas,

KOHBEPIrCeHTHAs, MapajljiCJIibHasd. H606paTI/IMOCTB 9BOJIOIINH

Bo3HukHOBEHHE U Pa3BUTHUC )KU3HU HA 3emiie

2.1

JloHay4yHbI€ MPEACTABICHUA O 3apOKIACHUM >KHU3HU. HaydHble rumoresst
BO3HHMKHOBEHHUS JKHM3HM Ha 3emie: aOMOoreHe3 M MaHCHepMHs. XUMHUYecKas
IBOJIIOLMSL. ODKCIEPUMEHTAIbHOE IOATBEPKACHUE XUMHUYECKOH DBOJIIOLMH.
Havanphblie atanel Ouonornyeckoit spomtonuu. I'nnoresa PHK-mupa. IlepBeie

KIJIICTKHU 1 UX 3BOJIIOIHA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

2.2

PazButue xu3nu Ha 3emie no spaM U nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas dpbel. [laneosoiickas spa W €€ TMEepUOABl: KEMOPHICKHUH,
OPIOBUKCKHW, CUJIYPUHUCKUW, JI€BOHCKUM, KAMEHHOYTOJbHBIA, MEPMCKHM.
Me3o30iickas 3pa U €€ MepuoIbl: TPUACOBBIN, FOPCKUIA, MEIIOBOM.

KaitHo3oiickas »9spa u €€ TepuoJbl: TAJIEOre€HOBBIM, HEOr€HOBBINH,
AHTPONOTCHOBBIN. XapaKTEPUCTHUKA KJIMMAaTa M TE€OJOTHYECKHX MPOLIECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U JKUBOTHOTO MUpa. ApoMop(o3bl
Yy pacTeHHil W >KMBOTHBIX. [losiBIEeHHe, pacuBeT U BBIMUPAHUE TPYIIT KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHMYeCcKOro MHUpa Kak OTpakeHHe »dBoonMH. OCHOBHbBIE

CUCTCMATHUYCCKUC I'PYIIIIBI OPTraHU3MOB




2.4

2.5

DBOJIIOLMS 4YeJIOBEKa. AHTPOMNOJIOTUs KaK Hayka. PazBuTue mpeacTaBiIeHU O
MPOUCXOXKACHUM ueJoBeKka. MeTonbl u3ydeHus: aHntpomnorene3a. CxoJcTBa u
pasnuyuus YelloBeKa U )KMBOTHBIX. CHCTEMATHUUECKOE MOJI0XKEHHIE YEIOBEKa.

JBwxymiue cwitbl (hakTopsl) aHTpororeHesa. HacneactBeHHass N3MEHYHBOCTD H
€CTeCTBEHHBIH 0TOOp. OOIecTBeHHBIM 00pa3 XU3HH, W3TOTOBJIICHHE OPYIHI

TPY/la, MBIIIJICHUE, PEUYb

OcHOBHBIE CTaJAMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJIOMUTEKU, HernoBek
ymenbiid, YemoBek mnpsaMoxoisauuid, YenoBek HeaHAepTadbCKui, YemoBek
pa3yMHbIi. Haxo/Iku MCKOIIaeMbIX OCTaHKOB, BPEMs CYIIECTBOBaHUs, 00JIaCTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

Yenoeueckue pacbl. OCHOBHbIE 0OJIbILINE PACchl: €EBPONEOUAHAS (eBpa3uiickas),
HErpo-aBCTpaJIONHAs  (9KBaTOpHalibHAasl),  MOHIOJOMJIHAas  (a3MaTCKoO-
amepuKaHckas). UepTsl NpUCHOCOOIEHHOCTH MPEJICTaBUTENEH 4YeT0BEYECKUX
pac K YCIOBUSM cyuiecTBoBaHMs. EnuHCTBO uenoBedeckux pac. Kputuka

pacusmMa

OpranusMebl 1 OKpyXKaromias cpeaa

3.1

3.2

3.3

3.4

DKOJIOTHS Kak Hayka. 3aJaud ¥ pa3lielbl YKOJIOTUU. METObl IKOJIOTHUYECKUX
uccieioBaHui.  Dkomorndyeckoe  MupoBo33peHue.  Cpensl  oOuTaHMsA

OpraHnu3MoOB: BOJHAsA, HA3CMHO-BO3JyIIIHAsA, TIOUYBCHHASA, BHYTPUOPraHU3MCHHAA

Okonoruueckne ¢akropbl. Kraccupukanus skomornyeckux — (akTOpOB:
abuoTtuyeckre, OMOTHYECKHE W AaHTPONOreHHble. JIeWCTBUE 3SKOIOTHYECKUX

(hakTOpOB HA OPTaHU3MBI

AbGunotnyeckue (GakTophl: CBET, TeMIepaTypa, BIaXHOCTb. DOTONEpHuoIU3M.
[Ipucnocobnenus OpraHu3MoB K JEHCTBHIO aOMOTHUYECKUX (HaKTOPOB.

buonornueckue puTMsl

buotnueckue ¢dakropsl. Buasl OMOTHYECKUX B3aUMOJIEHCTBUIN: KOHKYPEHIIMS,
XHUIIHUYECTBO, Mapa3UTH3M, MYTyalu3M, KOMMeEHcCalu3M (HaxJ1eOHHYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEeWTpaiu3M. 3HaueHHe OHOTUYECKUX

B3aUMOJCHCTBUI JJIsI CYIICCTBOBAHUS OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

3.5

OKOJIOTUYECKHE XapPaKTCPUCTHUKHU MOITYJIAINH. OcHOBHBIC IIOKa3aTcCIn
MOMyJIAHuU: YUCICHHOCTD, IJIOTHOCTB, POXKIAEMOCTb, CMECPTHOCTH, IMMPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIUNA U eé peryisusa

Coo0111ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI




4.1

Coo0mecTBO opraHu3mMoB — OuoreHo3. CTpyKTypbl OHWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBsi3u B

onoleHo3e

4.2

Okonoruyeckue cucteMmbl (9kocucremsl). IlonsTe 00 3KocucremMe U
ouoreoneHno3e. DyHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IPOIYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemecTB U IIOTOK JHEPrUUd B
skocucreme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI. [InieBbie enu u
cetu. OCHOBHbIE TIOKa3aTelIM SKOCUCTEMBl: OHMOMacca, HPOAYKLUS.
DKOJIOTUYECKHE MUPaMUbL: MPOIYKIIMH, YUCIEHHOCTH, Onomaccel. CBOHCTBa

OKOCHCTECM: YCTOﬁqHBOCTB, caMoperyJanus, pa3BuTuc. CYKLICCCI/IH

4.3

4.4

4.5

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe 1 x03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycToWumBocTH dKocucTeM. CoxpaHeHHe

OHMOJIOTMYeCKOTro pa3HooOpasus Ha 3emie

VYuenue B.M. Bepnanckoro o Oumoctepe. I'panumbl, coctaB M CTpyKTypa
6uocdepsl. JXKupoe BemectBo u ero ¢pyHkuu. OcobeHHOCTH OHOCchephl Kak
ri100anpHOM 3KocHcTeMbl. JlMHaMHueckoe paBHOBECHE U OOpaTHasi CBS3b B
6uochepe. KpyroBopoTsl BeliecTB M OMOr€OXMMHUYECKHE IMKIIBI 3JIEMEHTOB

(yrnepona, azora). 30HanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

UYenoBeuecTBO B Onochepe 3emnu. AHTpONOreHHbIE H3MEHEHUsI B Onocdepe.
['moGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHAIBHOTO YMOPAaBIEHUS TMPUPOAHBIMU pecypcamMu U HX

ucnoiib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






