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HOACHUTEJBHASA 3AIIUCKA

[Ipu pa3paboTke mporpaMmbpl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIPEICICHHUS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUSA Y4eOHOTO TMpeaMeTa
«buosiorus» CcocTaBWIM: KOHIENTyalbHble TmonoxeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero o6pazoBanus B Poccuiickoit dexpeparnuu, a TaKkKe IOJIOXKEHHUS O
cnenuuke OMOIOruK, €€ 3HaYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmecTBa. CorjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmMa 1o Ouosoruu maéT MpeACTaBICHHE O IeNAx, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp’)KaHHME, €ro CTPYKTYpY, pacupelielieHHue Mo pa3jenaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUsI YUEOHOTO MaTepuana ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€M, JIOTUKH 00pa3oBaTEIbHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYarOIIMXCA.

B nmnporpaMmMme 1o OuHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3ysibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeSATEeIbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCd MO OCBOCHHMIO COJCpIKAHUS
ouonornyeckoro oOpaszoBanus. B mporpamme mno Ouonorumu (10-11 xmaccsl,
0a30BBI  YPOBEHBb) pEAIU30BaH TMPUHIMI TMPEEMCTBEHHOCTH B W3YYCHHUH
ouosioruu, 6y1arogapst YemMy B Hel MPOCMATPUBACTCS HAIIPABJICHHOCTh HA Pa3BUTHE
3HaHUM, CBS3AHHBIX C (POPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
LEHHOCTHBIX OPUEHTAIUN JTUYHOCTH, SKOJIOTUYECKOTO MBIIUICHHUS, IPEACTaBICHUM
0 37I0pOBOM 00pa3e KU3HU U OEPEKHBIM OTHOIIIEHUEM K OKPYXKAIOIel MPUPOTHOM
cpene. IloaTomy Hapsigy ¢ HM3ydeHHEM OOIIEOMOJIOTMYECKUX TEOpUM, a TakXKe
3HAHUW O CTPOEHUM >KUBBIX CHCTEM pPa3HOr0 paHra W CYIIHOCTH OCHOBHBIX
MPOTEKAIOIIUX B HUX IMPOIECCOB B MPOrpaMme 1Mo OMOJOTHHU YAECICHO BHUMAaHUE
WCIIOJIb30BAaHUIO TOJYYEHHBIX 3HAHUM B TOBCEIHEBHOM KU3HU JUIsl PEIICHUS
MPUKIAAHBIX 33]1a4, B TOM YHCIIE: MPOPUIAKTUKN HACIEICTBEHHBIX 3a00J1€BaHUMN
YyeJoBeKa, MEJIUKO-TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS
AKOJIOTMYECKHU 11€JIECO00Pa3HOr0 TOBEJACHUS B OKPYXKAIOIICH MPUPOJHOU cpene,
aHajau3a BIMSHUSA XO3SWCTBEHHOM JESATEIBHOCTH YEJIIOBEKA Ha COCTOSIHUE
MPUPOJIHBIX U MCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJIECHHE BHUMAHUS K MPUKIAIHON
HaIpPaBJICHHOCTH y4e0HOTO npeamera «buonorus» MPOJAUKTOBAHO
HEOOXOAMMOCTBIO OOECIeUeHUsl YCIOBUM [JIsl PEIICHHUs] OJHOM M3 aKTyalbHBIX
3a/1ad  IIKOJBHOTO OHOJIOTHYECKOro oOpa3oBaHUs, KOTOpas mpearoJiaraet



dbopMupoBanue y oOydaroImUXCsi CIOCOOHOCTH adalTHPOBATHCS K HW3MEHEHHSIM
JUHAMUYHO Pa3BUBAIOILIETOCS] COBPEMEHHOI'O MUPA.

buonoruss Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAET BaXKHOE
Mecto. OHa oOecrieunBaer (popMHUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYMTENIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3alMM W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JUIsA:  TIO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (GOPMUPOBAHUA
(GyHKIHMOHATIBHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, YKOJIOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIICHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3nHaueHrne GMOJIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeaHero  oomero  oOpa3oBaHus,  COIMAIM3ALNN
oOyuatomuxcs. M3yuenue 61oia0ruu o0ecneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUICKTYabHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 JIPYTUX Y4EOHBIX MPEAMETOB, B YACTHOCTH, (PUBUKU, XUMHUU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIECHUS MOIXOJOB K OTOOpY H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IIo
OHOJIOTUH.

OT60p coxaepkanusi yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0yYaromuecs: JOJDKHbI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [JIS
dopMupoBaHus OOIIEeH KyJIbTYpbl, ONPEACNAIOININE aJeKBaTHOE IOBEIECHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U TpPaKTUUYECKOW AesTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT DJIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIY>KaT OCHOBOM JIJIsi (popMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOTMYECKOr0 00pa30BaHMS.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYLIECTBICHO C YUYETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUHA 00
OTIIMYUTENBHBIX 0COOCHHOCTSX JKUBOU MPHUPOBI, O €€ YPOBHEBOI OpraHu3aIiuu u
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType ydeOHOro npeamera «buomaorus»
BBIJICJICHBI CIIEIYIOUINE COJEpKaTeNbHbIe TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO TOo3HaHUs», «KieTka kak Ouonormdeckas cuctemay, «OpraHus3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHuYecKOro MHUpay,
«OBOJIOLUS KUBOU NPUPOBD», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH.

[ens u3ydyenuss ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra H TNPUOOPETCHHE YMEHHM



WCIIOJI30BATh ATU 3HAHWS JJIA TPAMOTHBIX JCUCTBHUH B OTHOIICHUU OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

Joctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YpOBHE 00€CIeUNBAETCS PEIICHUEM CISAYIOMINX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
u1si POPMUPOBAHUS TIPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3aIMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYaIOIMMXCS IMO3HABATEILHBIX, WHTEIUICKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B TPOIECCE aHaau3a JAaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluY;

CTAaHOBJICHHE Yy oOOydaronmxcs oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHATH U OLICHUBATH SIBIICHUS OKPY>KaIOIIETO
MUpa KUBOW MPUPOABl HA OCHOBAHUM 3HAHUN U ONbITA, MOJYYCHHBIX MpPHU
U3y4eHUU OHOJIOTUY;

dbopmupoBaHue y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH YEOBEKAa, PAa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHI 1 arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTU B BO3MOXKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
PUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUYECKUX
HOPM TPHU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH 10 OTHOLICHUIO K OKPYKaOIIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COONIOAEHHE Mep MNPO(UIAKTHKU
3a00J1eBaHUM.

B cucreme cpennero oOuiero oOpa3oBaHusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SBJISIETCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHo obnactu «EcTecTBeHHO-HayuHbIE MpeaMeThy. i nu3ydeHus
OuoJioruu Ha 0a30BOM YpOBHE CpPEIHEro oO0Iero oOpa3oBaHUsS OTBOAUTCS 68
yacoB: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 gac B
HEJIEITI0).



COJEPXXAHME OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

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

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KiacCU(pUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

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

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YpOBHU OpPTaHU3aAIUU OMOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

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

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

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

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



depmeHTsl — Oumosormueckue Katanmm3atopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JAE30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BO0B, OEJIKOB U JIUMHUJI0B KaK HCTOYHUKOB YHEPTHUH.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[urtonorus — Hayka o kietke. KiietouHas teopust — npumep B3aUMOACHCTBHS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

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

Tunsl KIETOK: »JyKapuoTHYecKas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkIuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOUYHBIH IIEHTP, ILEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

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

TpaHcnopT BEIIECTB B KIIETKE.

JleMmoHCcTpanuu:

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

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

Tabmuubr u cxembl: «llepuogudeckas TabauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl Oenkay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIETKN», «CTpOeHHE KMBOTHOW KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

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

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
KUBOTHBIX U OaKTepuil MoJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

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

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHblil. Ponbs dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJMpPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KHUCIOpOOHOE OKHMCIIEHWE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetmdeckoil uHPoOpManuu B KIETKE. | @HETHYECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpumIus, peBepraza W  uwHTerpaza. lIpodunakruka
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»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

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

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

[Iporpammupyemast rubenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHW3MOB, €r0 3HAYEHUE JUJIS CEJIEKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. IIpoueccsl, nmpoucxonsdinne Ha CTagusxX Meiosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEepPMATOre€HE3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpUOHANIBHOE  Ppa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy M[BETKOBBIX pAacTeHUU», «BeretaTuBHOE pa3MHOXKEHHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
4eI0BEeKa», «OCHOBHBIEC CTAAUN OHTOTECHE3a».

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

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

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

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuky. Mcropus pa3Butus reHeTUKd. Poibs nurtosioruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IIpaBuino JOMUHMpPOBaHUWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytouiee ckpeumpanue. Mcrnonp30BaHne aHAIU3UPYIOIIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka nosa. XpoMOCOMHOE OMpeeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHIUYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTMYECKHUX PSAJOB B HaclieAcTBEHHOM n3menunBoctu H. Y. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TrE€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUSI 4YEJIOBEKAa: TEHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEIpacroyioKEHHOCThIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue W reHepatuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAICHUY 1 JICUEHUU TeHETUUECKUX 3a00I€BaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTBHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI ~ JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTumnbl uyenmoBeka © KUBOTHBIX», «Buuabl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe nmomuuupoBaHue», «Jlurubpumnoe ckpemnuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MuUKpompemnapaT «Jpo3zoduna» (HopMa, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30(uiibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

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

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. UW. BaBunmoBa o0 1eHTpax TMNPOUCXOXKACHUS U MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHUsA. CKpellMBaHWE YUCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Iloposbl ToMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOJOB U KOPHEIIJIONOB AUKUX (OPM U KYJIBTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOpUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB PpAa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BosroIuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

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

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTUBHAS pagualius.

JlemoHcTpanum:



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

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUIO0OB M CeMsH, KoyuleKus «lIpumepsl 3alIUTHBIX MPUCIIOCOOJICHUN Y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHbIe Tmpemnapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYUIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onmcanue NprCIOCOOJEHHOCTH OpraHu3Ma H
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIECTKU. IIepBbie KIETKHM U WX DSBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

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

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

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrnyecKux IporueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

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

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJIEHUH YeloBeKa. MeTonpl HM3ydeHHsl aHTpororesesa. CxoacTBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
U3rOTOBJICHUE OPYAUH TpyAa, MbILUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Tra, 00pa3 JKU3HH, OPYIHU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBHUSIM CYLIECTBOBaHWsA. EIMHCTBO 4YETOBEUYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
HapBun. Tabmuiel u cxeMbl: «Bo3HukHOBeHHE CONTHEYHOM CHCTEMBbI», «Pa3BuTne
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «COBPEMEHHAs CHCTEMA OPraHUYECKOTO MHUPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmmue moam», «pesHue moaun», «llepsbie
COBPEMEHHBIE JIIOIN», «HenoBeUeCcKue pacoh».

O6opynoBanue:  Mymsku — «I[lpoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMaHbOHIA), CIENKH WIH
U300pKEHHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebna), TeoxXpoHoJioTHueckas Tabnuna, KoJuiekiusa «Dopwmbl
COXPAHHOCTU MUCKOTIAEMbIX KUBOTHBIX M PACTCHUIN.

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

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

DKCKypcusl «IBOJIIOIUSL OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).



Tema 3. Opranusmsbl 1 OKpYy:KauUias cpeaa.

DKOJIOTHs KaK Hayka. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTMYECKUX
UCCJIEIOBAHNI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckue Qakropel. Kiaccuduxamus sxomorndeckux (HakTOpPOB:
abnoTtnyeckue, OWMOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMBl.

buotnueckne (hakTOpBHL. Bunpr  OMOTMYECKMX ~ B3aUMOJCHUCTBHIL:
KOHKYpPEHLHUs, XUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyallu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M,
HEUTpaiu3M. 3HAueHHWE OWOTHUYECKUX B3aWUMOJEHCTBUW [UJISl CYIECTBOBAHUS
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTB, IPUPOCT,
MUrpanys. J[MHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymbonpar, K. @. Pynbe, 3. I'ekkenb. TaOnaUIbl U CXEMBI:
kapta «llpupomusie 30HBI 3emuam», «Cpeabl OOUTaHHS  OpPraHU3MOBY,
«Dortonepuoguzm», «llomynsaunm», «3aKOHOMEPHOCTH POCTA YHMCIEHHOCTH
nonyJsiiuu nHQy30pun-TyPenbkn», «llumenpie nemnm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCcTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha poCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padbota Ne 2. «IloncyéT NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCcKHe CUCTEMBI.

CoobmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muiieBas). Buapl-momuHantel. CBs3M B
OHOIIEHO3E.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU IKOCUCTEMBI. [luileBble LEMH U CETH.



OCHOBHBIE TIOKa3aTENM SKOCHUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
NUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA 9SKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIecCHs.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpPONIOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluMBocTH »dKocucteM. CoxpaHeHHe
OHOJOTUYECKOT0 pa3zHooOpasus Ha 3emIie.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouocdepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE UKIIBI 3JIEMEHTOB (YIjiepoJa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B 6uochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHUs B Onocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
Onopa3Ho0Opa3us Kak OCHOBa ycToHuuBocTU Ouocepsl. OCHOBA pallMOHAIBHOTO
VIOPABJICHUS MPUPOJHBIMU pPECypcaMHM M HX HCHOJIb30BaHUE. JlocTuxkeHus
OMOJIOTMU U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabmuubr u cxemsl: «llumesbie nenu», «buoleHo3: cocTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bomoéma», «ArpoleHo3», «lIpumMepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha IIpUpoAy», «BaxHeWmme HCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BakHeiIIasi cocTaBisIoIIas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiid 3¢ dexT», «DaKTOphI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Oumochepe», «O30HOBBIH dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBaHue: MoJeb-anmuivKanus « TunuuHaele OWOILIEHO3bD», TepOapuid
«PacTtutenbHble coobIIecTBaY, KoJuiekuun «buoiienos», «Bpenurenn BaxxHeWmx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapud W KOJUIGKIIMM pacTeHUH U
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpPYIIIIaM OJHOTO BHIA,
Kpacnas kuura Poccuiickoit ®enepanmu, u300pakeHUs OXpaHSEMbBIX BHUIOB
pacTeHUI U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPAa3BUTHE BHYTPEHHUX YOEKISHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHWE HKOJOTHMUYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMUA, HCTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPYJla U CTApPIIEMY MTOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBa, PAaCIIMPEHUE >KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

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

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

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

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOMN JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPOIIOE ¥ HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJIOTHMH, TOHMMAaHUS 3HAYCHHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTONYHBOTO OYAYIIEro;

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

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHHUE SMOIMOHAIBHOTO BO3/IEHCTBHUS AKUBOM MPUPOBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCNUTAHUA, (POPMHUPOBAHMS KYJbTYPbI 310POBbS U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HMHIWBUIYATbHOTO W  KOJUIEKTUBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHUE MOCIEACTBUN U HENMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIIAHUPOBATh U CAMOCTOSTEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa3oBaHUI0O W CaMOOOpa30OBaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

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

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYpbl: MPUOOPETEHHE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TI00ATBHOTO XapakTepa JKOJOTUYECKUX MPOoOJIeM M IMyTel ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUSA TIPH PEIICHHH TPOOJIEM, CBS3aHHBIX C palliOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIMpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);



AKTMBHOE HENPUATHE JEHUCTBUM, IPHUHOCIIIMX BpEX  OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATh HEOJArONpPUATHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKU M OOIIECTBEHHON MPAaKTHUKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

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

MOHMMAaHUE creruduKd OWOJOTMM KaK HayKH, OCO3HaHus €€ poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 IIO0ATBHBIX IKOJIOTHUECKUX MPoOJieM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXAIOIIEro MUPa W MPOUCXOANIUX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM IO OHOJOTMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HAOMIOEHHWE, HM3MEpPEHUEe, OSKCHEPUMEHT U JPYruXx),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

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

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
NeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanm3a, cuHTE3a, CpPaBHEHM S, Ki1acCupUKaIu, 0000IICHUS ), PACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

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

UCITOJIb30BaTh OMOJIOTUYECKHUE MOHATHUS ISl OOBsICHEHUS (DAKTOB U SIBICHUIM
YKUBOU MIPUPOIBI;

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

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



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

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

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

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOACHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUSI MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsIX, B TOM YHUCJIC TIPHU CO3JAHUH YIEOHBIX M COITUAIBHBIX MPOCKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TMPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

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

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

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

3) pabdora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3TUUHBIX UCTOYHUKAX MHPOPMAIUH (TEKCTe Yy4eOHOTo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KyJIbTYypy aKTUBHOTO MCIOJB30BAaHUS Pa3IMUHBIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIILHO BBITIOJIHEHUS TpejjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh IL€IM COBMECTHOW  JACATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHXEHHIO: COCTABJISITh IUIAH JCHUCTBUI,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

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

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHMBATh HUIEU C TIO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH PEIICHHS NpoOJieMbl C  y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS 10 HUX
CHU)KCHMUIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpH AaHAIW3€ pE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crienupuyueckue ais yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
JKU3HCHHBIX CUTYaIlUsX, CBA3AHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

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

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOIO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOM3BEIeHUE (PENPOAYKIIMSI), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKIEHUS KyJIbTYpHbIX pactennii H. V. BaBuioBa), onpeaensTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIABMKEHHUE  THIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOTYYECHHBIX



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

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK IPOKApHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, HWHAMUBUAYAJIBHOIO pa3BUTUS  OpraHuns3ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOAEH, COOI0IEHUS HOPM IPaMOTHOIO MOBEICHUS B OKpY>KaroIIei
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PY0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHU B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(DOHA, SBOIIONMS, ABIKYIINE CUIIbI ((haKTOPBI) IBOJIOLINH,
IPUCIIOCOOIEHHOCTh OPraHM3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpHUs OBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOMIOJECHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HWCCICIyeMbIMH BEIIMYMHAMH, OOBSICHCHHE ITOTYYCHHBIX
pPE3yNIbTaTOB, MCIOJI30BAaHHBIX HAYYHBIX TMOHSATHH, TEOPHA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, TMONMYJANHA, TPOAYIEHTOB, KOHCYMEHTOB, PpPEIYIICHTOB,
OMOTEOIIEHO30B W JKOCHUCTEM, OCOOCHHOCTH TPOIIECCOB: HACIEACTBEHHON
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTHU, KPYroBOpPOTa BEIIECTB W OUOr€OXUMHYECKHUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsl U 3JI0POBbS
OKPY’KaOIIHUX JIFO/IeH, COOII0IEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/lay, COCTABJISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYYHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoaunvecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pOBbHIE)
KoHTpoJibHbIe IIpakTH4eckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
bubmuorexa [JOK
L bronorns kax Hayka. 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OpPTaHU3aUS 1 bubmorexa LHOK
' P Ht https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUI COCTAB U CTPOEHUE 8 1 bubnuorexa [JOK
' KJIETKH. https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
4. XK : 1
VSHEACSHTCIILHOCTD IICTRH 6 https://m.edso00.ru/7f41c292
5 PazmHoOXeHME 1 MHIUBUIYAIBHOE 5 1 bubnuorexa [JOK
' pa3BHUTHE OPraHM3MOB. https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 KBMEHYMBOCTD 8 1 15 bubmuorexa [JOK
' OPraHU3MOB. ' https://m.edso00.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubnnorexka [JOK
' OMOTEXHOJIOTHH. https://m.edso00.ru/7f41c292
bu6mmorexa [IOK
8 Pesepiioe Bpenst 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 5 4
[MPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
KonTposbHbie IpakTuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6nmorexa [IOK
1 IBOTIOLHOHHAs GHONOTHS. o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emue. ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPFaHH3MEI 1 OKPYKAIOLIAs CPe/A. > . https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo0rmiecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7fA1ccT4
bubmuoreka [IOK
P : 2
> C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 3 25
[TPOT'PAMME '
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HaumenoBanue
pa3iesioB U TeM
NMPOrpaMMbI

buonorus xax HayKa.

JKuBble cucteMbl 1
HUX OpraHu3aIus.

KoanuecTBo 4acoB

Kon IIpa
TPOJA  KTH
Be bHBI  YeCK
ero e ue
pado pabo
ThI ThI
2 0.5

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

OcHOBHOe MpOrpaMMHoe
cojiepiKaHue

Buosnorus xak Hayka. CBsi3b
OHOIIOTHH ¢ OOIIECTBCHHBIMU,
TEXHUYECKUMH H APYTUMH
€CTECTBEHHBIMHU HAYKaMH,
¢$uocopueit, ITUKOM, ICTETHKON
u paBoM. Porb Gmonoruu B
(hOpMHUPOBAHUHU COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA.
CucteMa OMOOTHYECKUX HAYK.
Mertonpl o3HaHUS KUBOH
npupoas! (HabroAeHue,
SKCIIEPUMEHT, OIICaHUE,
n3MepeHune, Kiraccuukanms,
MO/JICJIMPOBAHKE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

JKussre cuctemsl (0MOCHUCTEMBI)
KaK IIpeJMeT U3yueHUs

OcHoBHBIE BH/IbI
NesITeJIbHOCTH YYAIIMXCS

CaMOCTOSATENEHO ONPENeNiTh Ieh
yueOHOIl JeSITeTPHOCTH.

OmnpenensTy 3HAUCHHUEC
OHOJIOTMYECKUX 3HAHUH B
COBPEMEHHOM Xu3HU. OLEHuBaTh
pOTb  OMOJNIOTHYECKOH HAyKH B

KHU3HU obmecTBa u
(dbopmupoBaHuH HAYYHOTO
MUPOBO33PEHUS B CHUCTEME
COBpPEMEHHOM

€CTECTBEHHOHAYUYHOM KapTUHBI
MHpa. JleMOHCTpUpOBaThH Ha
MpUMEpax B3aMMOCBS3b  MEXKAY
Onomnornei c JpyTUMU

€CTECTBEHHBIMH HayKaMHU.
Bocnpon3BoauTe cxeMy HayqHOTO
MO3HAHUSA, IPUBOJAUTE IPUMEPHI €€
HCTIOTBb30BaHUS.

IIpuBoANTE NpUMEPBI KOHKPETHBIX
SIBICHUH, IIPOLIECCOB U MOAENEH
JUISL UX OIUCAHUSL.

IIpuBoauTE IpUMEpPHI
OMOJIOrMYECKUX CHCTEM.

CpencrBa
peaju3zanuun
BOCIIUTATEJILHOTO
NMOTEHINAJIA YPOKA

[ToOyxneHue
00yJaromuxcs coo0IaTh
HA ypOKe OOLICTIPUHSITHIC
HOPMBI [IOBE/ICHHS,
npaBuiia O0IIEHHS CO
CTapIIMMU U
CBEPCTHUKAMU, IPUHIIMITBI
y4eOHOU TUCITUIIIMHBI U
CaMOOpTaHU3AaIHY;

BKIIIOYEHHUE B YPOK
UTIPOBBIX IIPOLERYD C
LEJNBIO TOJEPKAHUA
MOTHBAINH 00yJarOINXCs
K NOJIy4EHHUIO 3HAHUH,
HaJIa)KUBAHHUIO
MO3UTUBHBIX
MEXJIMYHOCTHBIX
OTHOILEHUH B KJ1acce.

HpHBnequne BHUMAaHHUA
00yJaroImuxcs K

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubaroreka [TOK
https://m.edsoo.ru/7f41
€292

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41
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XHUMHYECKUH COCTAB
nu CTpOCHI/Ie KJIICTKH.

ouonoruu. OTIINYKE KUBBIX [Ipocnenuts Bce ypoBHH LIEHHOCTHOMY aCIeKTy €292
CHCTEM OT HEOPTaHUYECKOI OpraHU3aIMH KHUBBIX CHCTEM H M3yYaeMbIX Ha YpOKax
PUPOIBIL. 3HATh OCOOCHHOCTH SIBIICHHIA, OpraHU3aIMs UX
CBoiicTBa OMOCHCTEM M UX (YHKIIMOHUPOBAHUS KAXKIOTO paboTHI ¢ OJTy4aecMOl Ha
pasHooOpaszue. YpoBHU YPOBHSL. YPOKE COLHAILHO 5
OpraHu3alud OHOCHUCTEM: [IpuBoswTs MprMepb! 3HAYMMOI HHOpMALIHCii;
MOEKY APHBIH, KICTONHEH, HCTIOb30BAHMA OMOJIOTHYECKUX NIPUMCHECHNEC Ha YPOKe
TKaHCBBIN, OpPraHU3MCHHBIH, SHATIHH B OKHBOTIHCH, H:gg};::( EP(I)%HHZ}? Oiﬁmﬂ.
MOy JIAIUOHHO-BUIOBO, APXITCKIYPE, ACKOPATHBHO EIHTeHHeKTya};ILi,HLI]J; urp .
. MIPUKIIAJTHOM UCKYCCTBE, MY3bIKE, ’
3KOCUCTCMHBIN CTUMYJITUPYIOLIHAX
(OMOTeOIICHOTHYCCKU), enopre. M03HABATENIbHYIO
GHOChepHBIIL. Pemate Ononormaeckue 3aaqn. MOTHBALIHIO
00yUaroIuxcs;
BKITIOUCHHUE B YPOK
UTPOBBIX MPOIIEAYP C
LEJTBIO TIOJICPKAHHS
MOTHBAINH 00yJarOIIuXCs
K MTOJTYYCHHIO 3HAHUA,
HaJIa)XUBaHUIO
TTO3UTHUBHBIX
MEKITTIHOCTHBIX
OTHOIIIEHHUH B KJIacce;
HHUIIMAPOBAHKE U
MOJIIICPIKKA
HCCNeI0BaTEIbCKON
JIESITeIIBHOCTH
o0y4aromuxcs.
XUMHUYECKUI COCTAB KJIETKH. O11eHUBATH POJIb BOJBI M APYTUX [puBneueHe BHUMAHUS
XUMUYECKUE FIIEMEHTBHI: HEOpPTaHMYECKUX BEIICCTB B 00yJaroIuXxcs K
MaKpO3JIEMEHTBI, KU3HECATCIbHOCTH KIICTKH. [IEHHOCTHOMY aCIIEKTy
MHKpOdJIeMenTHL. Boza u YcTaHaBIMBATE CBSI3b MEKIY U3Y4aeMBIX Ha ypoKax
MUHEpATbHBIE BEECTRA. CTPOCHUEM MOJICKYJ YTIICBOJOB U SBJICHHUH, OPraHHM3aLIs MX
BBINOJTHAEMBIMA UMH (QYHKIHSAMHU. paboTHI ¢ oTyyaeMon Ha Bu6nuoreka [IOK

OyHKIUH BOJBI U MHHEPATbHBIX
BemiecTs B kietke. [lognepxanne
OCMOTHYECKOT0 OamaHca.

Benku. CoctaB u cTpoeHne
0enKOB. AMHHOKHUCIIOTHI —
MOHOMEPHI OEJIKOB.
He3amenuMbie 1 3aMEHUMBIE

YcraHaBnMBaTh CBSI3b MEXY
CTPOEHUEM MOJIEKYJI JIMIHUJIOB U
BBINOJTHAEMBIMA UMH (QYHKIIHSM.
[IpuBOANTE CpaBHUTEIBHYIO
XapaKTepUCTUKY OCHOBHBIX TPy
OpPTraHUYECKUX BEIIECTB.

XapaKTepI/BOBaTB CTPOCHUC U

YPOKE COIMaabHO
3HAUYMMOI nHpopManueii;
YCTaHOBIICHHE
JIOBEPUTEIBbHBIX
OTHOLIECHUI
MEXTyydHUTeJIeM B eT0
YY9eHUKaMH,

https://m.edsoo.ru/7f41
€292
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AMHMHOKHCIIOTHI.
AMMHOKHCIIOTHBIH COCTaB.
YPOBHH CTPYKTYpPHI OSIKOBOM
MOJIEKYJIBI (TIepBUYHAS,
BTOPHYHAS, TPETUYHAS U
YeTBEPTHUIHASA CTPYKTYpa).
XUMHYecKre CBOHCTBa OEITIKOB.
Buonornueckue GyHKIMM OCIIKOB.
YrneBoasl: MOHOCAXapH b
(TiroK03a, prbo3a u
Je30kcupr003a), Tucaxapuabl
(caxapo3a, JaKTo3a) U
ToJMcaxapu sl (Kpaxmai,
TJIMKOTEH, LEIUTI0I03a).
Buonornueckue pyHKIMM
YTJIEBOJIOB.

JIMmu Bl TPUTITUIEPUIBI,
dbochonunuabl, CTEPOUIbI.
Hyxunennossie kucnotsl: JJHK u
PHK. Hykneotuasl — MOHOMEPBI
HYKJIEMHOBBIX KUCIIOT. CTpoeHne
u ¢pynkuuu JJHK. Crpoenue u
¢yaxunn PHK. Bugsr PHK.
AT®: cTpoeHne 1 QYHKIHU.
Llutonorusa — HayKa O KJIETKE.
Krnerounas Teopust — npumep
B3aMMOJICHCTBHS UIeH U (JaKTOB B
Hay4HOM ITO3HaHUH. MeTo/1bI
H3YYCHUS KIIETKH.

Knerka kxak nienocTHas xuBas
cucrema. O0OMe pU3HAKU
KJIETOK: 3aMKHYTasl Hapy KHasI
MemOpana, monekyisl JIHK kak
TeHETHYECKHUH amnmapar, cucTeMa
CHHTe3a OenKa.

Turel KIETOK: dyKapuoTHYEeCKast
U TIPOKapHUOTHYECKASI.

¢ynkun 6enkos. OBrnaseTh
METO/IaMH HAyYHOTO MTO3HAHMUS,
HCIIONIb3YEMBIX TIPH
OHOTIOTMIECKUX HCCIICAOBAHMUSX B
MIPOLIECCEe BBHITIOIHEHNUS
BHPTYaJIBHON JTAOOPATOPHUHL.
Pa3BuBath yMEeHUS O0BACHITH
Ppe3ysbTaThl OHOJIOTMYECKUX
skcnepuMenToB. CobmronaTh
npaBuiia paboThl C 1a00PaTOPHBIM
00opynoBaHNEM. XapaKTepH30BaTh
CTpoeHHe U QYHKIHH
HYKJICHHOBBIX KHCJIOT. 3HATh
CXOJICTBA M PA3JIMYHS MEXKIY
0enKaMu 1 HyKJICHHOBBIMHA
KHUCJIOTaMU. Beiaensars

CYHICCTBCHHBIC TPU3HAKN CTPOCHUA

KJICTKH.
Ilonp30oBaThCsa

LIUTOJIOTUIECKON TEPMHUHOIOTHEH.
HaGnrogate 1 onuchIBaTh 4YacTU U
OpTaHOH[BI KIETKH.

BoiessiTh CyIIeCTBEHHbIC
MPU3HAKU TPOIECCOB
JKU3HEACATEIIBHOCTH KIICTKHU.
YcraHaBnuBaTh CBSI3b MEXKIY
CTpOeHHEM U PYHKIUSIMH
HeMeMOpaHHBIX OpraHeIUT KICTKH.
OBtajieTh METOTaMU HaAyIHOTO
mo3HaHus1. HayduThcst TOTOBHTH
MHUKpoTmpenapaTsl. Habmonare
MIPOIIECCHI, IPOUCXOIAIINE B
KJIETKE, ¥ OMKCHIBATH HX.

CHOCOOCTBYIOIINX
MO3UTHUBHOMY
BOCIIPUATHIO YUAIITUMUCS
TpeboBaHuii U MpocsO
YUHTENS, TPUBJICUEHHIO UX
BHUMAaHHA K 00CyX1aeMon
Ha ypoke HH()OpMAaIHH,
AKTHBU3AIMN HX
[103HABaTENbHON
JIeSITENIbHOCTH;
HCIIOJIb30BaHHE
BOCIIMTATCIIbHbBIX
BO3MOYHOCTEHI
coJIepKaHusl y4eOHOTO
mpeaMeTa uepes moaoop
COOTBETCTBYIOIIUX
NpOoOJIEMHBIX CUTYaluit
Ut 00CYK/ICHHS B KIlacce;
CO3/IaHUE CUTYAIHSI
ycrnexa Juist Bcex
00yJaroIIHUXCs Kak

3¢ hEKTHBHOTO CPENCTBA
BOCIIMTaHUS
TIOJIOKUTEIBHOTO
OTHOIICHUA K YUYCHUIO.




H(PIBHC,I[C?[TCHBHOCTL
KIIETKH.

OcoOeHHOCTH CTPOEHHUS
MIPOKAPHOTUYECKON KIICTKH.
Knerounas crenka OakTepuii.
CrpoeHne 3yKapHOTHIECKOH
kieTku. OCHOBHBIE OTJIMYUS
PacTUTENBHOM, )KUBOTHON U
TpUOHOI KIIETKH.

OOMeH BeleCcTB, HIIH
METa0oIN3M. ACCUMMUIISALIS
(TumacTudeckuii 0OMeH) 1
JUCCUMUIISILMS (SHEPTeTHYECKHU
00MEH) — ZIBe CTOPOHBI €JHHOTO
npouecca Merabonmsma. Porb
3aKOHOB COXPaHEHHS BEIECTB U
SHEPruM B IOHUMAaHUH
MeTabom3ma.

Tumer oOMeHa BemecTs:
ABTOTPO(HBIA U reTepOTPOQHBIH.
Ponb dpepmenTOB B 0OMeHe
BEIIECTB U MIPEBPAIICHUN
SHEPTUH B KIIETKE.

®ortocunres. CBeToBas U
TeMHOBas (a3sl POTOCHHTE3A.
Peaxumu dorocunresa.

D¢ dexTuBHOCTD HOTOCHHTE3A.
1178

XeMOoCHHTE3. DHEepreTHYECKUM
0OMEH B KJIETKE

I'mukxonus. bpoXkeHue u ero BUbI.
Kucnoponnoe okucnenue, uim
KJIETOYHOE JbIXaHHUE.
I'enernyeckuil kox u ero
cBolicTBa. Tpanckpumus —
MaTpuuHblii cuHTe3 PHK.
Tpancnsamnus — 6uocuHTe3 GeIKa.
OTarel TPaHCISLUH.

[IpuBneueHre BHUMAHUS
00yJaroIuxcs K
LIEHHOCTHOMY aCIICKTY
n3y4aeMbIX Ha ypoKax
SIBIICHHA, OpraHU3aIHs UX
paboThI ¢ moTyyaeMon Ha
YpOKEe COIMaIbHO
3HAYNMOH HHpOpMaNneH;
HCTIOJIb30BaHUE
BOCTIATATEIIHHBIX
BO3MOXHOCTEHN
collepKaHus y9eOHOTO
mpeaMera uepes moaoop
COOTBETCTBYIOUIMX 337134
JUISl pELLICHUS];
UCIIOJIb30BaHHE
BOCIIUTATEIbHBIX
BO3MOXHOCTEH
collepKaHus y9eOHOTO
mpeaMeTa gepes moaoop
COOTBETCTBYOIINX
MPOOJIEMHBIX CHTYaIllUi
Ut 0OCYXKISHUS B KJlacce;
NPUMEHEHHE Ha YPOKe
HHTEJUICKTYaJbHbBIX U,
CTHUMYJIAPYIOIIHX
MO3HABATENIbHYIO
MOTHBAIHIO MJIaIIIHX
IIKOJIbHUKOB.

bubnuorexa [IOK
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KoaupoBaHre aMHHOKHUCIIOT.
Pons pubocom B GnocunTese
Oenxa.

Hexnerounsie GOpMBI KHU3HH —
BUPYCHI. ICTOPHSI OTKPBITHS
Bupycos (/. 1. IBanoBckwuii).

PaszmuoxeHune u
WHJUBUAYaTbHOE
pasButue
OpPTaHU3MOB.

KreTouHbI# UK, WU
JKI3HCHHBIN ITHKIT KJICTKH.
Wnrepdaza u mutos. [Iponeccsl,
MpOTEKAaroIue B HHTEpdase.
Permkarus — peakius
marpuuHoro cunresza JIHK.
CrpoeHue XpoMOCcoM.
XpoMOCOMHEIH Habop —
KapuoTHuIl. JIUMJIOUIHBINA U
FaHJ’IOH,Z[HbIﬁ XpPOMOCOMHBIC
Habopbl. XpoMaTuabl.
HuTonorndyeckre 0CHOBHI
Pa3MHOXCHHUS 1
WHAWBUIYAJIbHOTO pa3BUTUSA
OpPTaHU3MOB.

Jenenne KIETKA — MUTO3.
DopMbl pa3MHOKEHUS
OpraHM3MOB: OecIoJIoe 1
mosoBoe. Bunpl Oecnooro
Pa3MHOKEHHUS: [IeJIeHNUE Ha/IBOE,
IIOYKOBAHUEC OOHO- U
MHOTOKIICTOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE
pa3MHOKEHHE..

Meito3. Ctaguu Meio3sa.
[Ipouecchl, mpoucxosiue Ha
cTaauax meiosa. ['amerorenes —
nporiecc 00pa3oBaHMsI MOJOBBIX
KJIETOK y )HMBOTHBIX. [T0osI0BEIE
JKeJIe3bl: CEMCHHHKU U ANYHHUKU.
Obpa3oBaHue U pa3BUTHE

XapakTepHu30BaTh OCHOBHBIC 3TaIIbI
onTorenesa. OLeHUBATH BIIMSHHE
(haxTOpOB BHEIIHEH Cpe/bl HA
Pa3BUTHE 3apO/IbIIIIA.

JKuBOTHBIX.

OOBACHATH 0COOEHHOCTH
WHAWBUYATBHOTO Pa3BUTHS
OOBACHATH 0COOEHHOCTH
TOCTAMOPHOHATBFHOTO Pa3BUTHSL.
PasznmuuaTh mpsiMoe U HETIPSIMOE
(pa3BuTHE C TIPEBPALICHHUEM)
pa3BUTHE KUBOTHBIX. OTIpenenaTs

YPOBHH IPUCTIOCOOIEHHS OpraHn3Ma

K U3MEHSIOMINMCSI YCIOBHUSIM.
HUcnonb3oBate cpencrsa UKT.

OOBACHATH OTpHULATCIBbHOC BJIMAHNC

aJIKOT0JIsl, HUKOTHHA U
HapKOTUYECKUX BELIECTB Ha
pa3BUTHE 3apObIIlIa YEI0BEKA,
[IPUYUHBI HAPYLIEHUN pa3BUTUSA
opranu3moB. PopMUpOBATH
COOCTBEHHYIO TIO3UIIMIO 110
OTHOIIEHHMIO K 3/10pOBOMY 00pazy
JKU3HU.

[IpuBneyeHne BHUMaHUS
oOyJaromuxcs K
LIEHHOCTHOMY aCIIEKTY
M3Yy4aeMbIX Ha ypoKax
SIBIICHUM, OPTaHU3alMs UX
paboTHI ¢ moTy9IaeMol Ha
YPOKE COLIMATIBHO
3HauYMMOi nHdopmanueii;
MIPUMEHEHHUE HA YPOKe
JIACKYCCHi1, KOTOpBIE JAIOT
y4amuMcsi BO3MOKHOCTh
NPUOOPECTH OIIBIT
BeJIEHUS] KOHCTPYKTHUBHOTO
JTHaJIora;

[IPUMEHEHHE HA YPOKE
TPYIIIOBOH paboTEHI,
KOTOpast y4yuT
IIKOJBbHUKOB KOMaH/THOM
pabore u
B3aMMOJCHUCTBUIO C
JIPYTUMHU JIETHMU;
MIPUMEHEHHE HA YPOKe
paboThI B apax, KOTopast
YYHT HIKOJIbHUKOB
KOMaHITHOU paboTe U
B3aMMOJCHCTBUIO C
JIPYTUMU JIE€THMHU.
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HacnencteHHOCT 1
U3MEHYUBOCTh
OpPTaHU3MOB.

15

MOJIOBBIX KJIETOK — raMeT
(ciepmaro3oun, SHIEKIIECTKA) —
CIIEpMATOTe¢HE3 1 OBOTCHE3.
VHauBuIyansHOE pa3BHTHE
(oHTOTrEHE3). OMOpPHOHAIEHOE
pasButHe (3MOpHOTEeHE3).
[HocTamOproHaTBHOE pa3BUTHE.
PocT u pa3ButHe pacTeHHil.
OHTOreHe3 IBETKOBOTO PACTECHHS:
CTpPOCHHE CeMEHH, CTaAUH
pa3BuTus.

[Ipenmer u 3aa4n TEHETHKH.
UcTopus pa3BUTHS TEHETHKH.
Pounb 1iurosioruu ¥ 3MOPUOIOTHH
B CTaHOBJICHUH TCHETHKH. Bkiaz
POCCHICKIX 1 3apyOEKHBIX
Y4EHBIX B Pa3BUTHE T€HETUKHU.
Mertoapl reHeTUKHI
(TnOpumomOrHUECKUi,
IUTOTCHETHYECKUH,
MOJIEKYJISIPHO-T€HETHUECKHI).
OCHOBHBIE T€HETHIECKHE
mousATHs. ['eHeTnueckas
CHUMBOJIVKA, UCTIOJb3yeMasi B
CXeMax CKpel1BaHUM.
3aKOHOMEPHOCTH HACJICIOBAHUS
MPU3HAKOB, YCTAaHOBJIEHHBIC [
Menpenem. MoHOTHOpUHOE
CKpelIMBaHue. 3aKOH
eMHO00pa3usl THOPHIIOB MEPBOTO
nokojeHus. [IpaBumno
JOMHHHUPOBaHUS. 3aKOH
pacuienieHus: IPU3HaKOB.
TI'unore3a YUCTOTHI ramer.
ITonHoe u HenoaHOE
JOMHUHHUPOBaHHE.

OmnpenemnsTs TIaBHBIC 3a1a4H
COBPEMEHHOM T€HETHKH.
O1eHUBATH POITH, KOTOPYIO
CBITPAJIU 3aKOHBI HACJIEIOBAHUS,
oTKpbIThIE I . Menaenem, B
Pa3BUTHU T€HETUKH, CEICKIUHN U
MeauuuHEL. [loHIMaTh, TP KaKux
YCIIOBUSX BBITIOJHSAIOTCS 3aKOHBI
Mennens. Mcnoibp3oBath
OMOJIOTHYECKYIO TEPMHUHOJIOTHIO B
npenenax Temel. [ eHoTHIT 1
(deHOTHIL.

Tlonp30BaThCs T€HETUIECKOM
TEPMHUHOJIOTHEN U CUMBOJIMKOM.
CoCTaBIATh CXEMBI CKPEIIMBAHUS.
BEISBIATE aNTOPUTM pelICHUS
reHeTH4ecKux 3aaad. Pemath
Oouosorudeckre (reHeTHIECKHUE)
3a7a4H.

Pa3BuTh mo3HaBaTEIbLHBIN
HWHTEpEC K U3YYCHUIO OUOJIOTHH B
MPOoIIecCe U3yUeHUs
JIOTIOTHUTEIIHbHOM

JIUTEPATYPHI

T'oToBUTH Mpe3eHTAINH U
COOOIIEHNUS 110 N3yYEHHBIM
TeMaM, UCTIONb3YsI PECYPCHI.

[MpuBneueHre BHUMAHUS
oOyJaromuxcs K
[IECHHOCTHOMY aCIIEKTY
N3y4a€MbIX Ha YpOKax
ﬂBHeHHﬁ, opraHmsanus ux
paboThI C moTyyaeMon Ha
YPOKE COIMAIBEHO
3HauYMMOi nHpopManueii;
CTUMYJISIIUSL U TIOJIIEPIKKA
pa3HooOpa3HOi
MO3HABATEILHON
aKTHUBHOCTH peOeHKa,
MOJIOKUTEIBHOE
MOIMOHAILHOE
TIOAKPETIIICHUE pa3JIMYHbIX
€e MpOsIBJIEHUH, Co37jaHue
YCIIOBUIA 1JIs €€ pa3BUTHS;
YBEJIMYCHUE JI0JTH
CaMOCTOSITENILHOM PaboThI
yUalmxcs B nporecce
00y4YeHHS, YCUIICHUE POIIH
YMEHHM U HABBIKOB
CaMOCTOSTENILHON
OpraHu3anun y4JaruMunucs
cBoel yueOHo-
[103HABaTENbHON

bubamorexa [TOK
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JuruOpumHoe CKpeluBaHue.
3aKOH HE3aBUCHUMOTO
HACIJICIOBAHUS IIPU3HAKOB.
[uToreHeTHYECKHE OCHOBHI
JUTHOPUIHOTO CKpEIIUBAHUSI.
AHanu3upymouiee CKpeuuBaHue.
CrenIeHHOe HacIeI0BaHUE
NIPU3HAKOB. XpOMOCOMHAs
TEOpHs HACJIEJICTBEHHOCTH.
I'eneTnueckue KapTsbl.
I'eneruka nona. XpoMocoMHOe
onpejieNieHue moJa.
3menunBocTh. Buabsl
M3MEHYHUBOCTH:
HEHACJIeICTBEHHAs U
HaclleZIcCTBeHHast. Poib cpenbl B
HEHACJICICTBCHHOM
U3MEHYHBOCTH. XapaKTepUCTUKA
MOUGUKAITHOHHON
HM3MEHYUBOCTH. BapuanoHHsblii
PAI ¥ BapuaIlMOHHAsI KPUBas.
Hopwma peakuuu npusHaka.
KonngectseHHbIe 1
Ka4yeCTBEHHBIE TIPU3HAKU H UX
HopMa peakiuu. CBoiicTBa
MOAU(PUKAITUOHHON
M3MEHYHBOCTH.
Hacnencteennas, wim
TE€HOTUTINYECKasl, U'3MEHUNBOCTb.
KomOuHaTHBHAS H3MEHUYHBOCTH
MyTtaunroHHas U3MEHYHBOCTb.
3aKOH TOMOJIOTHYECKHX PSIOB B
HaCJIe/ICTBEHHON U3MEHUHUBOCTH
H. Y. BaBuinosga.

I'eneruka yenoseka. Kapuorun
yenoBeka. CoBpeMeHHOe
onpezesieHue reHOTHUIIA!

PeanuzoBath
UH(POPMAIMOHHOKOMMYHUKATUBH
VIO

KOMITETEHIIUIO TYyTEM
MIPOAYKTUBHOTO OOIICHHS U
B3aUMOJICHCTBUS B IIpOLIECCE
COBMECTHOH yueOHOI
JIEATENBHOCTH € YYETOM MTO3ULIUI
JIPYTUX YYaCTHUKOB IIPH
00CYXICHUH 3aKOHOMEPHOCTEH
HacJeI0BaHUs PU3HAKOB.

OmnpenensTe OCHOBHBIE (hOPMEI
HM3MEHYHMBOCTH OPTaHU3MOB.

IIpuBonuThs IpUMEpPHI
MOIN(PHUKALIMOHHOH 1
KOMOMHATHBHOW M3MEHYUBOCTH.
YBEpEeHHO HCIONIB30BaTh
OMOJIOrMYECKYI0 TEPMUHOJIOTHIO B
npenenax Temsl. Mcronb3oBaTh
JIOTIOJTHUTENbHBIE HCTOUHUKH
“HPOPMALIUU B YICOHOM
npotuecce. BBISBISATE HCTOYHUKH
MYTareHOB B OKpYyKarwlueii cpene
(KoCBeHHO). YMeTh /1aBaTh
OIpeIeNICHHUs TEPMUHAM.

JCATCIBHOCTH.




Cenexuus opraHu3MoB.
OCHOBEI
OHMOTEXHOIOTHH.

MIOJTHOTEHOMHOE
CEKBEHUPOBaHME,
reHoTHnHpoBaHue, [IpuHIAIBL
3I0pPOBOTO 00pa3a KHU3HH,
JIMarHOCTHKH, TPOQHUIAKTUKI U

JICYCHHUS TCHETUYCCKHUX OOJIe3HEH.

Menuko-reHeTHYECKOE
KOHCYJIbTUPOBaHUE. 3HAUCHHE
MEIUIIMHCKOM F'eHETHKH B
MIPEIOTBPALICHUN U JICUCHIH
FeHEeTHYECKUX 3a00JIeBaHU
YeJIoBEKa.

Cenexius Kak HayKa U MpoIiece.
3apoxkIeHue CeNeKIuU U
noMectukanus. Yuenue H. U.
Basunosa o nenrpax
MIPOUCXOXKACHUSI U MHOT000pa3us
KYJbTYPHBIX pacTeHul. LIeHTpbI
MIPOUCXOKACHHS JOMAIITHUX
*KuBOTHBIX. CopT, TIOpOJIa,
HITaMM.

CoBpeMeHHBIE METO/IbI CEJEKIIHH.
MaccoBblii 1 MHIUBUYaJbHbIA
0TOOpBI B CENEKIMH PACTEHUH U
XKHUBOTHBIX. OILICHKA 3KCTephepa.
BbnmskoponcTBenHOE
CKpeIIBaHNE — MHOPHIUHT.
Yucras TuHUs.

BuoTexHonorus xak oTpacib
NIPOU3BOJCTBA. ['eHHas
HWH)KEeHepHus. DTaIlbl CO3IaHMSI
pexombunanTHOU JJHK u
TPAHCTEHHBIX OPTaHU3MOB.
Kierounas unxenepus.

OOBSICHATH 3HAYCHHUE CETCKIINU
JUTSL pa3BUTHUS OUOJIOTHH U IPYTHUX
HayK. OlleHUBaTh JOCTHKEHUS
MHPOBOU U OT€YECTBEHHOMN
cenexnuu. Haxonute
HHPOPMALIUIO O EHTPax
MIPOUCXOKICHUS KYIbTYPHBIX
pactenuii. Pa3BuBaTh
MO3HaBaTENbHBIA UHTEPEC K
M3YyYeHUIO OHOJIOTHH Ha TIpUMepe
CO3aHMsI KOMIIBIOTEPHOM
Mpe3eHTaI: 00 OJOMAITHEHHBIX
JKUBOTHBIX. OTNpeNIessiTh TIIaBHbIS
3a/1a4y U HallpaBJICHUS
COBPEMEHHOM CEJIeKIIUH.
XapakTepHu30BaTh METOJIbI
KJIACCUYECKOW U COBPEMEHHOM
cesekuu. CpaBHUBATH CKOPOCTh
CO3/IaHHSI HOBBIX COPTOB PaCTCHHIA
NP UCTIOJI30BAHUU PA3IMYHBIX
MeTon0B cenekiun. OOBICHITH
3HAUEHUE CEJIEKLIUU AJIsl Pa3BUTHS
OMOJIOTHH U JPYTHUX HAYK.
OueHuBaTh TOCTHKEHUS MUPOBOM
¥ OTEUYECTBEHHOM CEJIEKITHH.

[TpuBieveHre BHUMaHUS
oOyJaromuxcs K
LIEHHOCTHOMY aCIIEKTY
n3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3anus ux
paboThI ¢ moTy4aeMon Ha
YPOKE COLMAIBEHO
3HauYMMOit nHdopmanueii;
NPUMEHEHHE Ha yPOKe
JHUCKYCCHUIl, KOTOpPBIE AA0T
y4anmmes: BO3MOKHOCTb
NPHOOPECTH OIBIT
BEJICHUsI KOHCTPYKTUBHOTO
JIajora;

MPUMEHEHHE Ha YPOKe
rpynIoBoi paboThl,
KOTOpasi yuuT
HIKOJILHUKOB KOMaHHOM
pabore u
B3aUMOJIEHCTBHIO C
JIPYTHUMH JIETEMHU;
IIPUMEHEHHE Ha YPOKe
paboThI B ITapax, KOTopas
YUYUT HIKOJILHUKOB
KOMaH/IHOH paboTe n
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Knerounsie KyabpTyphl.
DKOJIOTMYECKUE U ITHYECKHE
mpobnemsbl. MO — reHeTHaecKn
MOAN(HIUPOBAHHEIE OPTaHU3MBI.

OLeHUBATh YTUUECKUE ACIIEKTHI
HEKOTOPBIX MCCIIECIOBAHHI B
001acTi OMOTEXHOJIOTHH.

B3aUMOIECUCTBHIO C
JIPYTUMH JIETHMHU.

8. | PesepBHoe BpemsL. 1
OBIIEE KOJIMYECTBO
YACOB I10 34 2 4
I[MPOTPAMME
TEMATUYECKOE INTAHUPOBAHUE
11 KJIACC
KoanuectBo yacos OcCHOBHOe OCHOBHBIE BH/IbI CpeacrBa JJIeKTPOHHBIE
IIp nmporpaMMHoe JeATEJbHOCTH YYALINXCHA peajau3anuu (uu¢posbie)
N aK coaepkanue BOCIIUTATECJIBHOI'0 06p330BaTeJIbele
KoHT ™ MOoTECHIHAJNIa YPOKa PE€CYPChI
HaunmeHoBanue
n poJib qec
pa3zesioB U TeM | Beer
/ HbIe KH
NPOrpaMMblI 0
pabor | e
bl pa
oot
bl
CaMOoCTOsITeNIbHO Onpesie e ITo6
Hpennocmnxnv BO3HHKHOBEHHS M6 TOATENBLHO OTPEAIEIIATE HEh 00yXAEHNE Bu6moreka [JOK
1 SBOJIIOIIMOHHAS 9 1 3BOJOIUOHHOMN Teopun. | YICOHOU ACATEILHOCTH. oOygaromuxcs coOM0IaTh https://m.eds00.ru/7f41
OMOJIOTHSL.. DBomolMOHHas Teopus n eé | OUCHHBATH POJb TEOPHH SBOMOUAN | ya viyoxe ofIenpHHATHIE — '
Y. dapeuHa B HOPMHPOBAHHH cc74
Mecto B Ouosoruu. BnusiHue HOPMBI [TOBEICHUSI,
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SBOJIOLIMOHHOM  TEOpUM  Ha
pa3BUTHE OHWOJIOTHU W JPYTUX
HayK.

CBHUCTENBCTBA SBOJTIOIIHH.
IlaneoHTOIOTHYECKHE:
MIOCIIeIOBATEILHOCTD
TIOSIBJICHHS BHUIOB B
MaJCOHTOJIOTMYCCKOM

JIETOIINCH, TIEPEXOHBIE (DPOPMBI.
Buoreorpaduueckne: cXoAacTBO
u paznmuue dayn u - Quop
MaTEepUKOB U OCTPOBOB.
OMOpHOTIOTHYECKHE: CXOJCTBA
U pa3nuuus SMOPHOHOB Pa3HBIX
BHUJIOB IIO3BOHOYHBIX.
CpaBHUTEIEHO-aHATOMHYECKHE:
aHAJIOTHYHEIC,
OpraHel,
MonexynspHo-
CXOJICTBO

TOMOJIOTHYHBIE,
pyIUMEHTapHbIe
aTaBU3MBI.

OMOXMMHUYECKHE!
MEXaHU3MOB HACIEJICTBEHHOCTU
U OCHOBHBIX METabOJINYEeCKUX
IyTed y BCEX OPraHU3MOB.

OBoJOMOHHAs  teopus Y.
JapBuHna. IIpennocelnku
BO3HUKHOBEHHS  JIapBHHHU3MA.
JBWXKyIiue CHIbl  3BOJIIOLMA
BHJIOB o HapBuny
(130BITOUHOE pa3sMHOKEHHUE TTPU
OrPaHUYEHHOCTH pecypcos,
HEOIIpeICIIEHHAS
W3MEHYUBOCTh,  Oophba  3a
CYILIECTBOBAHUE, €CTECTBEHHBII
oTbop).

CunHTeTnueckas TEOpUst

sgomornmn (CTD) wm eé

OCHOBHBIC ITOJIOXKCHUA.

COBPEMEHHO! Hay4YHOH KapTHHEI
mupa. Haxoauts mabOpMAarmro o

TUTIOTE3aX MPOUCXOKACHUA )KU3HU B

Pa3INYHBIX ICTOYHUKAX U
oLleHUBaTh €. XapaKTepu30BaTh
HayuHble B3rys1b! JK. Krosse, K.
JIunnes u XK.-b. Jlamapxka.
OOBSICHATD CYIIHOCTD
SBOTIOLHOHHOTO MOAX0AA K
U3YUYEHHIO JKUBBIX OPraHU3MOB.
AHan3upoBaTh U OLICHUBATH
pa3IUYHbIE THIIOTE3bI
MIPONCXOKACHHS )KU3HHU.
ApryMeHTHPOBATh CBOIO TOUKY
3pEHUS B XOJI€ JUCKYCCHH IO

060y)K}1€HI/IIO THUIIOTE3 CYIIHOCTH 1

TPOUCXOKICHUS KU3HH.
CaMOCTOSITENBHO OCYIIECTBIIAT

I/IH(I)OpMaL[I/IOHHO -II0O3HABATCIIbHYIO

ACATCIBHOCTD C pA3JIMIHBIMU

UCTOYHHMKaMH nH(popManuu. YMeTb
OOBSICHATH, MOYEMY UACHTHYHOCTh

CHOCOOO0B XpaHEHHUs, TIepeaadn 1
peanu3aluy HacJleICTBeHHOU
nHPOPMALINU CBUIETEIBCTBYET O
€/INHCTBE ITPOUCXOKACHHSI BCETO
JKHBOTO.

IBOJIIOIIIOHHOTO TOAX0/a K
N3YYECHUIO XKHUBBIX OPTraHU3MOB.
AHanu3upoBaTh U OLIEHUBATh
PpasJIMuHbIE THIIOTE3BI
MIPOUCXOXKACHUS KU3HU.
ApryMeHTHpPOBAThH CBOIO TOUKY
3peHHs B X01€ AUCKYCCHHU TI0

O6CY)K,Z[€HI/IIO TUIOTE3 CYHIHOCTH 1

IIPOUCXOKIACHUA KU3HU.
CaMOCTOSTEIBHO OCYHLICCTBJIATH

MHPOPMAINOHHO-TIO3HABATEIEHYTO

ACATCIBbHOCTD C pa3JIMYHbIMU

HCTOYHHMKaMH nHpopMannu. YMeTb
OOBSCHATH, MOYEMY WACHTUYHOCTH

mpaBuia OOIIEHUS CO
CTapIIMH U
CBEPCTHUKAMH, TPUHITHITBI
y4eOHOM JUCIUTUINHBI U
CaMOOpTraHU3aIIH;

BKJIIOUEHHUE B YPOK
UTPOBBIX MPOLEAYD C
LeNbI0 MO ACPKAHUS
MOTHBAIIMH 00YJarOIIUXCS
K MTOJTyYCHHIO 3HAHUA,
HaJIa)XUBaHUIO
TTO3UTHUBHBIX
MEKITTIHOCTHBIX
OTHOIICHHUH B KJ1acce.




MukposBomtouud. [lomynsauus
KaK eIMHULA BUAA U YBOJIOLIUU.
Hemwxymme cunbl  (hakTopsr)
SBOJIIOLIMM BHUIOB B IPHUPOAE.
MyranuoHHBIl  mpouecc U
KOMOWHATHBHAS W3MEHYHUBOCTb.
[lonynsuuoHHbIE  BOJHBI U
npeii¢ reHoB. M3omsamus u

MUTpanus.
EcrecTBeHHBIH otbop -
HaIpPaBJISIOMUN (hakrop
SBOJIIOLIAH. DopMBbI
€CTECTBEHHOTO O0TOOpA.
[TpucnocodaeHHOCTH
OpraHuM3MOB  KaK  pe3ynbTaT
SBOJIIOLIMH. IIpumepsnr
MIPUCTIOCOOTEHUH y

Opranu3MoB. ApomMopdo3sl U
UAMOAIANI TALIUH.

Bunx wu  BugooOpasoBaHme.
Kpurepun Buga. OcHoBHbIE
(dhopmbI BU000Pa30BaHUS:
reorpaguueckoe,
9KOJIOTUYECKOE.
Makpo3Boronusl. DopMbI
IBOJIIOLIUH: ¢bunernueckas,
JVBEPreHTHAsl, KOHBEPreHTHasd,
napasuiesipHas. HeoOpaTuMocTh
IBOJIIOLIUH.

IIpoucxoxnenue oT
HeCIIeIMAIN3UPOBAHHBIX
npenkoB.  [Iporpeccupytomas
criequaiuzanys.  AJanTHBHAS
panuanusi.

croco0OB XpaHCHUs, IepeIauu 1
peanu3anuy HacaeICTBEHHOM
WH(POPMALIUU CBHICTEIBCTBYET O
€JIMHCTBE MPOUCXOKACHUS BCETO
JKHBOTO.

Bo3nukHOBEHHE U
pa3BUTHE KU3HU HA

0.5

I[OHayLIHI)IC NnpeacTaBJICHUA O
3apOXKJACHUN JKU3HU. HaquHe

XapakTepu3oBaTh TMIIOTE3bI

MIPOMCXOXKICHUS KU3HU Ha 3emire.

[IpuBneueHre BHUMaHUS
00yJaroImuxcs K

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41
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3emue.

THIIOTE3bI BO3HUKHOBEHUS
KM3HM Ha 3emJe: abMOreHe3 u
MIAHCIIEPMUSL. XuMugeckas

SBOIIONMS. AOHOTEHHBII CHHTE3
OpPraHMYECKUX  BEIIECTB W3
HEOPTaHMYECKHUX.
OKcIiepruMeHTaIbHOE
MOJTBEPKACHUE  XUMHUYECKON
sBomtony. HauaneHble 3Tamnsl
OHOJIOTMYECKOI JBOJIFOLINH.
T'unotesa PHK-mupa.
dopmupoBaHHE  MEMOPaHHBIX
CTPYKTYp ¥ BO3HHUKHOBCHHE
mpoTokJIeTkH. [lepBrle KIeTKH U
ux sBojouus. PopMUpoBaHHE
OCHOBHBIX Tpymmn JKUBBIX
OpPTaHU3MOB.

Pa3urue xu3HM Ha 3emuie 1O
spaMm u mnepuonam. Karapxeii.
Apxelickasi U TpoOTEpo30icKas
opbl. [laneosolickas 3pa u eé
NIEPUOBIL: KeMOpuiickuii,
OpJOBHUKCKUH,  CHIypUICKUH,
JIEBOHCKUH, KaMEHHOYIOJIbHBIMH,
HNEPMCKH.

Meso3oiickass 3pa u €€
MEPUOJbl: TPUACOBBIH, FOPCKHUIA,
MEJOBOM.

Kaitnozolickass ospa u  eé
MIEPUOJIBL: aJIeOreHOBbIH,
HEOT€HOBBIN, aHTPOIOT'€HOBBIH.
XapakTepucTuka KiIUMara H
Te0JIOTNYECKUX MIPOLIECCOB.
OCHOBHBIE ATallbl  3BOJIFOLUU
PaCTHTEIFHOTO H  JKUBOTHOTO
Mupa. ApoMopdo3bl y pacTeHHI
u  kuBOTHBIX.  [losiBieHue,

OreHrBaTH PO OMOJIOTHH B
(hOpMHUPOBAHUH COBPEMEHHBIX
MPEJCTABICHUIN O BOSHUKHOBCHHUU
JKU3HU Ha 3emJie.
Peanu3oBaTh CaMOCTOSATEIBEHYIO
HHPOPMAINOHHO-TIO3HABATEIEHYTO
JIESITETTFHOCTD C Pa3INIHBIMU
HUCTOYHHKAMHU HH()OpPMAIIHH,
HAYYIHUTHCS €€ KPUTUIECKH OLICHMBATD
1 MHTEPIIPETUPOBATE.
CdopmupoBaTh COOCTBEHHYIO
MO3UIIMIO TI0 OTHOIICHUIO K
O6uonoruyeckoil HHPOPMAIIH,
MOJIyYaeMOi U3 Pa3HBIX HCTOUHUKOB.
[epeuncasTs KIFO4YEBEIC
SBOIIIOIIOHHEIE COOBITHS B HICTOPUH
pa3BUTHA XHU3HU. Pa3BuBaTh
MMO3HABATENFHBIA HHTEPEC K
W3YUCHHIO OMOJIOTHH B MPOIecce
H3Yy4YCHU JOMOJHUTECIBHOT'O
MaTepuaia. Pa3BuBarh yueOHyIO
KOMIIETEHIIHIO B TIPOIIeCCe
IPYIIIOBOM Y UHJUBUYaJIbHOU
paboTHl. YBEpEHHO HCIIOB30BaTh
OHMOJIOTHYECKYIO TEPMHUHOJIOTHIO B
mpejenax TeMEbI.
Hcnonp3ys JOCTYIHBIC HCTOYHUKH
WHPOPMALNH, TOKa3EIBATh BIIHSHUAC
MPOIIECCOB KU3HEAEATSILHOCTH
OpraHu3MoB Ha aTMoc(epy u
sutocdepy 3emin. [lepeunciiars
OCHOBHEIE apOMOP(03bI B HBOJIIOIUH
JKUBBIX OPTaHU3MOB,
nproOpeTEéHHBIC Ha Pa3HBIX dTalax
pPa3BUTHSA KU3HU Ha 3emiie. Y METh
OIHCHIBATH OCHOBHBIC COOBITHS
Pa3BUTHS KHU3HH, TPOUCXOISIINC HA
Pa3HBIX XPOHOJIOTHYECKUX OTPE3Kax
BPEMECHHN Tre0JIOrHYECKOM JIETOITUCH

LIEHHOCTHOMY aCIIEKTY
n3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3anus ux
paboThI ¢ moTyyaeMon Ha
YPOKE COLMaIbHO
3HaUYMMOi nHpopManueii;
MPUMCHEHHE Ha YPOKE
WHTEPAKTHBHEIX (GOpPM
paboThI ¢ 00yJaArOIIUMUCS:
WHTEJIEKTYalbHBIX U,
CTUMYJIHPYIOIIIX
MO3HABATEJILHYIO
MOTHUBAIUIO
00yUaroIuxcs;
BKJIFOUEHHUE B YPOK
WUI'POBBIX IIPOLIEAYD C
LEJIbIO MO IePKAHUS
MOTHBALUH O0YJaIOIINXCS
K TIOJTyYCHHUIO 3HAaHUH,
HaJIa>KUBAHHUIO
MIO3UTHBHBIX
MEKJINYHOCTHBIX
OTHOIIEHHH B KJIacce;
WHUIIUHUPOBAHUE U
MOJJIEpIKKa
HCCIIEI0BATENIbCKON
JIeSITEIbHOCTH
o0y4Jaromuxcs.

cc74h
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paciBeT W BBIMHUPAHUE TPYIII
JKUBBIX OPTaHU3MOB.

Cucrema OpraHHYECKOTO MHpa
KaKk  OTpPaXEHHE  DBOJIOIHH.
OCHOBHBIE ~ CHCTEMaTHYECCKHUC
TPYIITEI OPTaHU3MOB.
DBOJIIOLUSA 4eJI0BEKa.
AHTpOIIOJIOTHS ~ KaKk  Hayka.
PazButne mnpencraBieHHl O
TIPOUCXOKIACHUHN YyeaoBeKa.
Mertobl H3y4YeHUs
anTponoreHe3a. CxoactBa U
pasnmans YyeJI0BeKa u
JKUBOTHBIX. CHCTeMaTHYecKoe
MOJIO’KEHUE YEJIOBEKA.
JdBwxymue cuibl  (hakTopbl)
AHTPOIIOTCHE3A.
HacnenctBenHass ©3MEHYHUBOCTh
u €CTECTBEHHBIN oT00D.
OOurecTBeHHBIN 00pa3 JKW3HH,
W3TOTOBIICHUE OPYAHUH TpyAa,
MBIIIJICHHUE, PEUb.

OCHOBHBIE CTaIMM U BETBHU

SBOJIIOLIMU YeJoBeKa:
aBCTPAJIOIIUTEKH, UYenosex
yMEJbIi, UYenosex
MIPSAMOXO LU, YenoBek
HEeaHJIepTaIbCKUM, UYenosex
pa3yMHBIN. Haxonxu
HCKOMAeMbIX OCTaTKOB, BpeMs
CYyILIECTBOBAHU, 00nacTh
pacnpocTpaHeHus, 00BEM
TOJIOBHOT'O MO3ra, 00pa3 XKHU3HH,
opynusi.

Yenoseueckue pacbl. OCHOBHBIE
OonpIIMe pacel: EBPOICOMTHAS
(eBpazmiickas), HErpo-




aBCTpaJiouaHast

(9KBaTOpUANIBHAS),

MOHT OJIOUTHAS (a3maTcko-
aMepuKaHCKast). YepTsl
MIPUCTIOCOOIEHHOCTH
MIPECTaBUTENICH YEeTOBEYECKIX
pac K YCIIOBHSIM
CYLIECTBOBAHMS. Enuncteo

YeJoBeueckux pac. Kpurtuka
pacuzma.

Opranusmsl 1
OKpYXalomas cpeja.

Okonorus Kak Hayka. 3aa4u U
Ppa3mernsl 3KOJIOTHHA. MeTo bl
9KOJIOTHYECKUX HUCCIICTOBAHHA.
DKOJIOrHYeCcKOe MUPOBO33pEHHE
COBPEMEHHOI'0 YeJIOBEKa.
Cpensr 00MTaHUS OPTaHU3MOB:
BOJIHAsI, HA3EMHO-BO3/1ylIIHAS,
MMOYBCHHAS,
BHYTPHOpPTaHH3MEHHAs.
OKonoruveckue PaxTOpPHL.
Knaccugukarust
9KOJIOTHYECKUX (HhaKTOPOB:
abnotmyeckue, OMOTUIECKUE
aHTponoreHHsle. JlelicTBue
9KOJIOTMYECKHX (pakTOpPOB Ha
OpPTaHU3MBL.

AbnoTmueckue (haKTOpHI: CBET,
TeMIleparypa, BIaKHOCTb.
doTonepuoan3m.
[pucnocoO1eHuss OpraHU3MOB K
JEACTBUIO aOMOTHIECKIX
(akTopoB. buonornaeckue
PHUTMEL

Buotnueckue pakTopsl. Bunsr
OMOTHYECKUX B3aMMOJICHCTBHI:
KOHKYPCHIIUS, XUIIHAIECTBO,

OnpenensaTs TIIaBHBIC 3a1a4H
COBPEMEHHOM IKOJIOTHH.
XapaxkTepu30BaTh OpraHU3Mbl U
TIOITYJISIIIUH IO UX OTHOIICHHIO K
9KOJIOTUYECKHM (haKTOpaM.
HaxonuTs pa3muaus MexIy
¢dakTopamu cpeapl. [IpuBoanuTh
mpuMepHl (paKTOPOB CPEIBL.
YBepeHHO UCIIONIb30BaTh
OHMOJIOTHYECKYIO TEPMHUHOJIOTHIO B
npejeaax TeMbI.

Cmagumbs buonoeuueckue
9KCnepuMeHmul U NPOBOOUMb
UCCIe008aHUA NO UYUEHUIO
83AUMOOMHOUEHUT OP2AHUIMA U
cpeovui.

Pa3BuBaTh ymMeHHE OOBSICHATH
PpE3YyIbTAThI, A€JIaTh BHIBOABI.
CaMOCTOSITENbHO OCYIIECTBIIATh
HH(POPMAHOHHO-TI03HABATEIIbHY O
JIESTEIBHOCTD C PA3THYHBIMHU
UCTOYHHKAMH I/IH(bOpMaHI/II/I.
AHaNMM3UPOBaTh CTPYKTYPY U
JIMHAMUKY nonyJisiuuid. OnuchiBaTh
OTHOIICHHS MEXY 0COOSIMU BHYTPHU
TIOITYJIAIIUH.

[IpuBneueHre BHUMaHUS
oOyJaromuxcs K
LIEHHOCTHOMY aCIIEKTY
N3y4a€MbIX Ha YpOKax
)IBHeHI/Iﬁ, opraHmsanus ux
paboThI C moTyyaeMon Ha
YPOKE COLMAIbHO
3HauYMMOi1 nHdopManueii;
yCTaHOBIICHHE
JTIOBEPUTEITHHBIX
OTHOLIEHUH
MEXyYIUTEIIEM H €T0
YYCeHUKaMH,
CIOCOOCTBYIOIINX
TO3UTUBHOMY
BOCIPHUATHUIO YUAITUMUCH
TpeGoBaHuil ¥ IPOCHO
YUuTelisd, MPUBJICUCHUIO UX
BHHMMaHUS K 00CykaaeMoit
Ha ypoke HH()OpMAaIHH,
aKTUBU3AIIH UX
MMO3HABATEILHOM
JIeSITEIIbHOCTH;
UCTIONIb30BaHHE
BOCIIATATEIHHBIX
BO3MOXHOCTEHN
coJlepKaHus ya4eOHOTr0o
peaMeTa epes3 moaoop
COOTBETCTBYIOIIUX

bubnnorexa [IOK
https://m.edsoo.ru/7f41cc
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CUMOMO03 U ero (POPMEL.
[Mapasutusm, koonepanus,
MyTyalu3M, KOMMEHCAIH3M
(KBapTHPAHCTBO,
HaXJICOHUYECTBO).
AMEHCaIN3M, HEUTPaJIU3M.
3HaueHHe OMOTHIECKHIX
B3aMMOJCHCTBUI I
CYIIECTBOBAHUS OPTaHU3MOB B
MIPUPOIHBIX COOOIIECTBAX.
DKOJOTHYECKHE
XapaKTCPUCTUKU MOIMYJIAILINN.
OCHOBHBIE TIOKa3aTEIN
TIOTTYJISAIIUAH: YUCICHHOCTb,
IUIOTHOCTb, POXKIAEMOCTb,
CMEPTHOCTb, IIPUPOCT,
Murpanus. JJuaamuka
YUCJIICHHOCTHU MNOITYJIAINU U eé
peryisuus.

MPOOJIEMHBIX CUTYaIUi
Ut 0OCYXKICHUS B KJlacce;
CO3/IaHUC CUTYAITHS
ycrexa JJis BCcex
00yJaromuxcs Kak

3¢ hEKTHBHOTO CPENCTBA
BOCIIHTAHHS
TOJIOXKHTEIIHHOTO
OTHOIICHHS K YUCHHIO.

Coo0miecTBa u
JKOJIOTHYECKHE
CUCTCMBI

Coo0011ecTBO OpraHu3MOB —
ononeHo3. CTpyKTypsI
OWOIIeHO3a: BHIOBAS,
HPOCTPaHCTBEHHAs,
Tpodudeckas (IUIIeBas).
Buner-nomuHantel. CBsI3U B
6uoneHo3se.

OKONOTH4eCcKHe CHCTEMBI
(axocucremsr). [Tonsatue 00
9KOCHUCTEME ¥ OMOTEOIeHO3E.
@DyHKIMOHAIBHbIE KOMIIOHEHThI
9KOCHUCTEMBI: IPOJIYLIEHTHI,
KOHCYMEHTBI, PE/IyLICHTHI.
KpyroBopot BelecTB 1 OTOK
9HEPrUM B IKOCHCTEME.
Tpoduueckue (nuiessle)
YPOBHH 3KOCHCTeMBL. [IuiieBbie

XapakTepu3oBaTh 3KOJIOTMYECKHE
HUIIH U OTIPEEIISTh )KN3HEHHBIE
(hOpMBI BUIOB. YMETh HOJIb30BATHCS
OHMOJIOTHYECKOI TEPMHUHOJIOTHEH U
cuMBoJIMKOU. HayduuTbest
COCTaBIIAThH TAOJIHUIIBI U CXEMBI.
[Monb3ysick KOCTYITHBIMA
MCTOYHHMKaMH MHpOpMany,
HAY4YHUTHCS 1aBaTh ONPEACICHUS
MOHATHSAM. YBEPEHHO HCIIOIB30BaTh
OHOJIOTHYECKYIO TEPMHUHOJIOTHIO B
npenenax TeMbl. OOBACHATH POIIb
co00I11eCcTBa KMUBBIX OPraHU3MOB B
9KOCUCTEME.

XapakTepu3oBaTh pazHOOOpasue
sKocucreM. Pa3BuBaTh
MTO3HABATEJILHBINA MHTEPEC K
M3yYeHHIO OMOJIOTHH B TIPOLIEcCe

[MpuBneueHre BHUMAHUS
o0yJaromuxcs K
[IEHHOCTHOMY aCIIEKTY
M3y4aeMbIX Ha ypOKax
SIBJICHUI, OpPraHu3aIus ux
paboThI C MOTyyaeMoii Ha
YPOKE COLMAIBEHO
3HauMMOi nHdopmanueii;
UCIIOJIb30BaHHE
BOCIIMTATCIIbHBIX
BO3MOXHOCTEHN
coJiepaHus y94eOHOTO
mpeaMeTa gepes moaoop
COOTBETCTBYIOIIUX 3a7a4
JUTS PEIICHUS;
HCTIOJIb30BaHUC
BOCIIATATEIHHBIX
BO3MOXHOCTEH
coJlepKaHus y4eOHOTro

bubnnorexa [IOK
https://m.edsoo.ru/7f41cc
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uenu u cetu. OCHOBHBIE
MIO0Ka3aTeJM IKOCHCTEMBI:
6romacca, IPOIYKIHSI.
OKOJIOTHYECKUE TUPAMUIbIL:
MIPOYKIUH, YUCICHHOCTH,
6uomaccel. CBoiicTBa
3KOCUCTEM: YCTOWYUBOCTb,
CaMOpeTyJISLUs, pa3BUTHE.
Cykueccusi.

[IpupoaHbie 3KOCUCTEMBI.
OKoCcHCTEMBI 03€P U PEK.
OKkocucTeMa XBOWHOTO WIIN
IIMPOKOIMCTBEHHOTO JIeca.
AHTPOTIOT€HHBIE 3KOCHCTEMBI.
ATpPO3KOCHCTEMBI.
YpboskocucTeMsl.
Bronorndeckoe u
XO35ICTBEHHOE 3HAaYCHUE
arposKOCHCTEM U
ypOOIKOCUCTEM.
Buopaznoobpasue kak pakrop
YCTOHYMBOCTHU 3KOCHCTEM.
CoxpaHeHne OMOJIOTHIECKOTO
pasHooOpa3us Ha 3emuie.
VYuenue B. 1. Bepnaackoro o
o6uocdepe. ['panuipl, cocras u
CTpyKTypa ouocdepsl. XKusoe
BEIIECTBO U €ro (hyHKIIHH.
OcobenHoctr 6uochepsr Kak
rJ100aJIbHON 3KOCHCTEMBI.
JuHaMudeckoe paBHOBECHE U
obOpaTHas cBsI3b B Onochepe.
KpyroBopots! BemiecTs 1
OMOTCOXUMHUYECKHUE IIUKIIBI
3JIEeMEHTOB (YIJIepojia, a3oTa).
3oHaBHOCTE OHocheps.
OcHOBHBIE OHOMBI CYIITH.

W3yYSHHSI JOTIOTHUTEIBHOTO
MaTepuaia 00 YKOJOTHUCCKU
YBepeHHO UCIIONb30BaTh
OHMOJIOTUYECKYIO TCPMHUHOJIOTHIO B
mpejenax TeMBbI.

OBnazieTb METOIaMHU IKOJIOTHYECKUX
HCCIIeI0OBaHUI Ha IpUMepe
BEITIOJTHEHHS JTa00OPATOPHBIX paboT.
Pa3BuBaTh MO3HABATEIHHBIN
HWHTEpeC K N3yUYEeHUIO OMOJIOTHH B
MPOLIECCEe U3YyUEHUS
JIOTIOJTHUTEIFHOTO MaTepuana.
[MponomKkuTs GOPMUPOBATH YMEHHS
CaMOCTOSTEIILHOIO KOHTPOJIS U
KOppEeKIUU yueOHO! AesITeNbHOCTH
C HCITOJIb30BAaHHEM BCEX BO3MOXKHBIX
PECYpPCOB IS AOCTIKCHHUS
IIOCTaBJICHHBIX IIeliel. Pa3BuBaTh
YMEHHE OOBACHATH PE3yIbTATHI
OHMOJIOTUYECKHUX IKCIICPUMEHTOB,
JeJIaTh BBIBOJAbI HA OCHOBEC
nonyqume JAHHBIX.
AHaNM3UpOBaTh U OLICHUBATH
r100aIbHBIC KOJIOTHUECKUE
MPOOJIEMBI U ITyTH UX PEIICHHUS,
MOCJICICTBUS COOCTBEHHOM
JIESITETHHOCTH B OKpYIKaroIIel cpene;
OHMOJIOTHYECKYIO HH(DOPMAIIHIO O
rI00AIbHBIX DKOJIOTHYECKHUX
npobieMax, MoTyIaeMyro U3 Pa3HbIX

HMCTOYHUKOB XapaKTepru30BaTh
KOHUEMIUIO YCTONYHUBOTO pa3BUTHSL.
«CpaBHHUTENbHAS XapaKTEPUCTHKA
MPUPOIHBIX ¥ HAPYIICHHBIX
sxocuctem» OBIaeTh METOJAMHU
9KOJIOTHYECKHX HCCIICTOBaHNM.
Pa3BuBaTh ymMeHHE OOBICHATH
PE3yIBTATHI OMOIIOTUIECKUAX
3KCcepuMeHTOB. Pa3BuBaTh
[M03HABATEJIbHBII HHTEpEC K

mpeaMeTa uepes moaoop
COOTBETCTBYOIIUX
MPOOJICMHBIX CUTYaIUi
Ut 0OCYXKICHUS B KJlacce;
MPUMEHCHUE Ha YPOKE
MHTEJUICKTYaIbHBIX UTD,
CTHMYJTHPYIOIIUX
MO3HABATENbHYIO
MOTHBALIMIO MJIAIIINX
[IKOJIBHUKOB.




YenoseuecTBO B buochepe
3eMii. AHTPOIIOTEHHBIE
n3MeHeHus B bnocdepe.
I'mo6anbHbIE SKOIOTHIECKNE
poOIeMBbl.
Cocy1ecTBOBaHHE IPHPOIBI U
yenosedyectBa. CoxpaHeHHE
Onopa3Ho00pa3us KaKk OCHOBA
YCTOHYMBOCTH OHOC(HEPHI.
OcHOBa parOHAIEHOTO
YIIPaBJICHUA IPUPOIHBIMU
pecypcaMu U ux
UCIIONB30BaHKe. JJOCTIXKEHUS
OWOJIOTHH 1 OXpaHa IIPUPOJIBL.

U3YUYCHHIO OMOJIOTHH B IpOIiecce
U3YYCHHUS JOIIOIHUTEIBHOTO
MarepHaa.

5 PesepBHOE Bpems. 2
OBUIEE KOJIMYECTBO
YACOB I10 34 2.5

[NTPOIT'PAMME




HOYPOYHOE IIVIAHUPOBAHUE
10 KITACC

KounyecTBO 4yacoB JIeKTPOHHbIE
Ne nudposLIe
Tema ypoka KoHTpoabH IIpakTHyeckue op
n/n Bcero o0pa3oBaTe/IbHbIE
ble paboThI padoThI
pecypcsbl
bubmuoreka [{OK
1. buonorus B cucrteme HayK. 1 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
MeTtobl mo3HaHUs KUBOU Mpupoabl. [IpakTuyeckas
5 pabota Ne 1 «Mcronp30BaHUE PAa3TUYHBIX METO/IOB MPU 1 05 bubnuoreka [IOK
' U3y4eHHH OMOJIOrnYeckux 00beKkToBy. CTapToBas ' https://m.eds00.ru/863e6122
JMarHOCTHKA.
3 bronornueckne CUCTEMBI, POLIECCH] U UX U3YUEHUE 1 bubmmorexa LIOK
' > POTL i ' https://m.eds00.ru/863e6564
4 XUMHUYECKUI COCTaB KJIEeTKU. Boa 1 MuHepanbHbIe 1 bubmuoreka [JOK
' CoJH. https://m.eds00.ru/863e674e
bubmmoteka IIOK
5. b . . 1
ek, COCTAB i CTPOCHHE GenkoB https://m.eds00.ru/863e6b72
depMeHThI — OMOJIOTHYECKHE KaTallu3aTOPhI.
6 JlaGopatopHas pabota Ne 1 «3yueHne kaTanuTHUECKOM 1 05 bubmmnoreka HOK
' aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMHIIa3bl UIIH ' https://m.edso00.ru/863e6b72
KaTauasbl)».
but6mmorekxa [IOK
7. I . 1
YrieBofst. Jutmas https://m.eds00.ru/863e6870
8. Hyxneunossie kucnotsl. ATO. 1 bubmmorexa LIOK

https://m.edso0.ru/863e6d5c
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Hcropus u meTons! nzydenus kiuetku. Kiierounas

bubnunorexa LIOK

9.
TEOpHUsl. https://m.eds00.ru/863e6e88
10. KiteTka kak 1enocTHas )KuBasi CUCTEMA.
CTpoeHue 7yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopHnast pabota Ne 2 «M3yueHue CTpOCHHS KIETOK bubmmoreka [JOK
11. pacTeHuH, )KUBOTHBIX, TPHOOB M OaKTEPUIA MO/ 0.5 https://m.eds00.ru/863e6ff0
MHKPOCKOIIOM Ha FOTOBBIX MHUKpOIIpenapaTax u ux https://m.edsoo.ru/863e716c
OTIFICAHHE.
bubnuoreka [IOK
12. OOMEH BeIECTB MK METa00TH3M. https://m.eds00.ru/863e766¢
bubnuoreka [{OK
13 Potocires. XemocHiTes. https://m.edso0.ru/863e7c98
bubnuoreka [{OK
14. 7 .
dmepretiiccinii 00men https://m.edsoo.ru/863e7aae
JKu3HEeHHbIN UK KIETKH. [lenenne kneTku. MuTos.
15 JlabopaTtopnast pabota Ne 3 «HaGmronenne Muto3a B 05 bubnnorexa [JOK
' KJIETKaX KOHYHMKA KOPEIIIKA JIyKa Ha TOTOBBIX ' https://m.edso0.ru/863e7dc4
MUKpOTIpEnapaTax».
bubnmorexa LIOK
16. b .P .
6 nocHHTEe3 Oenka. Peakius MaTpuaHOTrO CUHTE3a https://m.edsoo.ru/863e796e
bubmmoteka IIOK
17. T — .
pancisius — buocuites Genka https://m.eds00.ru/863e796e
18 HexneTtounsie GOpMbI )KU3HH — BUPYCHI. bu6muoreka [JOK
' KounTpoJabHnas padora. https://m.eds00.ru/863e7540
bubnunorexa LIOK
19. @opMBbI pa3MHOKEHUSI OPIraHU3MOB. https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
20. Meiios. bubmuorexa [{OK

https://m.edsoo0.ru/863e7f4a
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OO6pa3oBaHue 1 pa3BUTHE TOJOBBIX KIETOK.

1. Om1010TBOpPEHHE. 05 bubnunoreka LIOK
JlaGopaTtopHnast pabota Ned«M3ydenne ctpoeHus https://m.eds00.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIPENapaTaxy.

22. WuauBuayanbHOE pa3BUTHE OPraHU3MOB. bromorexa LIOK

https://m.eds00.ru/863e8436

93, I'eneTnka — Hayka 0 HacJlIeICTBEHHOCTH U bubmmoreka [JOK
W3MEHYUBOCTH. https://m.eds00.ru/863e86f2

24, 3aKOHOMEPHOCTH HACJIEI0BaHUS IPU3HAKOB. bubnuoreka [IOK
Monoru0puaHO€e CKpelrBaHue. https://m.edsoo.ru/863e8878

o5, JuruOpunHoe ckpeniBaHue. 3aKOH HE3aBUCHMOTO bubnnoreka [JOK
HacJIeIOBaHUS ITPU3HAKOB. https://m.edsoo.ru/863e89a4
CuernueHHoe HaclleJOBaHUE ITPU3HAKOB.

2. JlaboparopHas pabota Ne 5 «3yueHue pe3ynbTaToB 05 bubmmoreka [JOK
MOHOTHOPHIHOTO U TUTHOPUAHOTO CKPEIIUBAHUS Y https://m.edso00.ru/863e8c60
Ipo30(UIIBl HAa TOTOBBIX MUKPOTpEnapaTax.

97 I'enernka nona. HacnenmoBanue npu3HaKkoOB, CIEMIIEHHBIX bubmuoreka [IOK
C TIOJIOM. https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencTeeHHasi ”3MEHUNBOCTb.

28, JlabopaTtopnast pabota Ne 6. 3yuenue 05 bubnnorexa [JOK
MO (PUKAITMOHHON H3MEHYUBOCTH, TOCTPOEHUE https://m.edsoo.ru/863e8efe
BApUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI».

HacnenctBenHast ”3BMEHYUBOCTD.

99, JlaGopatopHas pabota Ne 7 «AHau3 MyTanuil y 05 bubnuoreka [IOK
Ipo30( Uikl Ha TOTOBBIX MUKPOIpENnapaTax. https://m.edso0o.ru/863e8efe
IIpoBepounas padora.

30. ['eHeTHKa YelloBeKa. buomrorexa LIOK

https://m.edso0.ru/863e8d78
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0000mmenue o reMe «HaciieacTBEHHOCTh U

31. W3MEHYHBOCTH OPTaHU3MOB). 1
HNTorosasi KOHTpoJIbHASA padoTa.
Bu6mmoteka [JOK
32, (CeneKiiusl Kak Hayka i Ipouece. 1 https://m.edSO(I)_.[ru/863e9214
33, Metoabl ¥ JOCTHKEHUSI CEJIEKIIUU PACTEHHUM U 1 bubmmoreka [JOK
JKUBOTHBIX. https://m.eds00.ru/863e9214
34. broTrexHoI0rus Kak oTpacib NPOU3BOICTBA. 1 bubmmorexa LIOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KoanyecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kourpoabsnbie IIpakTnueckue
n/u Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI padoThI
1 OBOJIIOLHUS U METOILI €€ U3yUEHUS 1 bubnnorexa LIOK
' 1 a ya ' https://m.edsoo.ru/863ea20e
2 Hcropus pa3ssutus mpeacTaBieHuii 00 3BOJIOLINA 1 bubnmorexa LOK
' pHAD et T https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3. M . 1
HKPOIBOITIONHA https://m.edsoo.ru/863e9cle
[Monmynsius Kak s1IeMeHTapHasi €IUHUIA BUIA U YBOJIOLIUU.
4 Jlaboparopuas padora Ne 1 «CpaBHeHHE BUIOB 110 1 0.5 bubnmorexa LHOK
' patTop p B p A ' https://m.eds00.ru/863e99c6
MOP(}OIOTHUECKOMY KPUTEPHION.
bu6mmoreka [IOK
5. . 1
JIBuoKkyIye cuibl (31ieMeHTapHbIe (PaKTOPHI) IBOIOLUN https:/m.edsoo.ru/863e9dad
bu6mmorexa [IOK
6. E 1 0TO . 1
CTECTBEHHI OTOOP M €rO OpMEI https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOTIONUHI: TIPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
BUJI000pa3oBaHue. Bu6 10K
nOIMoTeEKa
7. JI 0?2 1 0.5
aboparopuas padora N «OHHCM,{_HG https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OPraHUu3Ma U €€ OTHOCUTEIHHOTO
XapakTepay.
8 Hampasnenust 1 myTd MaKpOdIBOIIOIINN 1 bubmnorexa [IOK
' p yr p R https://m.edso0.ru/863e9cle
9. HeoGpatumocTs 3BOITIOLINH.
10. | Hcropwms xu3HH Ha 3eMIle © METOBI €€ NU3ydeHUS.
11. 'umoTe3bl MPONCXOXKACHUS KU3HHA HA 3eMIIe. bu6nmoreka [JOK
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https://m.edso0.ru/863ea5a6
bubmuoreka [JOK

12.  Pa3BuTue XU3HH Ha 3eMJie 10 3paM U MepUOIaM. httos://m.edsoo.ru/863ea6be
OcHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIBHOTO U )KUBOTHOTO

13, Mupa. 05 bubnmoreka [JOK
[TpakTrueckas padora Ne 1 «M3yueHne nCKOmaeMbIx https://m.edso0.ru/863ea8bc
OCTaTKOB PACTEHUU U )KMBOTHBIX B KOJIJICKLIUSIX.

14.  CoBpeMeHHas cuCTeMa OPraHHYECKOro MUpa bubmmorexa LOK
https://m.edsoo.ru/863ea48e
bubmuoreka [JOK

15. DBOJIOIUS YeTIOBEKa (aHTPOIIOTEHE3) httos://m.edsoo.ru/863eac2c
bubmuorexa [JOK

16. | JIBmwxymme cuiisl (pakTOphl) aHTPOTIOTeHE3a https://m.edsoo.ru/863ead44

17.  OcHOBHBIE CTaJMH BOJIIOINH YEJIOBEKA

18.  UenoBedeckue pachl U MPUPOTHBIC AAANTAIUN YETOBEKa. bubmmorexa LOK
https://m.edsoo.ru/863eaea?2

O6061menne o TeMe «Bo3HUKHOBEHHE U Pa3BUTHE KU3HU

19. Ha 3emiie».

KonTposbHas padora.

20.  Dkomorus Kak HayKa.
bu6nmoreka [JOK

21. Cpenpbl 00uTaHUs U SKOJIOTHYECKHUE (DaKTOPBHI. https://m.edsoo.ru/863eafec

AOuoTtndeckue (HaKTopsl.
JlaGopaTtopHnas padota Ne 3. «Mopdonornyeckue

22.  0COOEHHOCTH PAaCTEHWH M3 pa3HBIX MECT OOUTAHWUS. 0.5 bubmmorexa [OK
https://m.edso0o.ru/863eb10e

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCay.
23.  buotnyeckue GakTOpHI bubnnorexka [JOK
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https://m.edsoo.ru/863eb348

OKOJIOTMYECKHUE XapAKTEPUCTUKHU MOMYJIALINH.
[IpakTuueckas padora Ne 2 «ITogcuér mioTHOCTH

24. . . 1 0.5
MOMYJISIIIAIA Pa3HbIX BUIOB PACTCHUI»
25. Coo01iecTBa OpraHu3MOB — OHOIIEHO3. 1 ngj;j;f;igﬁg 63eb46a
bubnuorexa [JOK
26. DKOJOTUYECKHE CUCTEMBI (IKOCUCTEMBI). 1 httos://m.e dsogru 1863eba6a
27 OcHoBHbIE HOKa?:aTeJH/I DKOCUCTEMBI. DKOJIOTHYECKHE 1 bubmmoreka [IOK
nupamusl. CBoiicTBa 3kocucteM. Cykueccus. https://m.edsoo.ru/863eb5fa
28.  IlpupoaHbie SKOCHUCTEMEI.
29. | AHTPONOTCHHBIE YIKOCUCTEMBI.
30.  buocdepa — rmobanbHas 3KOcUCTEMA 3EMITH. 1 ngjﬁfﬁ?ﬁg 63ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBaHUSI OMOC(EPHI. 1 bubnuotexa [JOK
Hrorosasi KOHTpoOJIbHAsE padoTa. https://m.eds00.ru/863ebd16
32.  UYenoseuecTBo B Onochepe 3emitn. 1
33. | CocymiecTBoBaHHE IPUPOJIBI U YETOBEUECTBA. 1 bubmmorexa [JOK
https://m.edsoo.ru/863ebale
34, O6061enue Tembl «Co00I1IeCTBA M SKOJTIOTHIECKHE 1
CUCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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YYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

IlepeyeHb KOMIIOHEHTOB Y4eOHO-MeTOAUYECKOr0 KomMILiekTa «buosorus» 10 kiaace
A.I1O. MonneBa, A.B. Topranos «buosiorust B cxemax u Ta0auIax».

1. E.H. JlempsinkoB, A.H. Co6oneB «COOpHHK 3a/1a4 U yIpaKHEHUH.
buonorus 10-11; yue6HOE mocobue st 001e00pa3oBaTeIbHBIX OpraHU3aIIHM.

2. A.IL IlyroBkun, H.A. ITyroskuna, B.C. MuxeeB «IIpaktukym no
o0uieit ouonorun 10-11%».

3. A.A. Kupunenko, C.U. Konecuukos, «bnosiorus TeMaTuuecKkue TeCThl
(moarotoBka k EI'D)».

4. C.A. Nukapes «I'enerrnka. COOpHUK 3a1a4.

o. H.A. llInmkunckas «['enetuka u cenexuus. Teopus. 3aganus.
OTBeETHI».

6. [Tumenos A.B. «Ypoxku 6uonorun. Passepayroe riiaHupoBaHUE»

7. A.B. Tepemos, P.A. IlerpocoBa «buonorus. buosornyeckre CuCTeMbl

U TIPOIECCHDY
8. I'.1. Jleprep «O0mas 6uonorus, moarotroBka k EI'9».

HUnmepnem-pecypcoi*:

. N3 parensctBo «IIpocBemienue» WWW.prosv.ru

. Oenepanust  MuTepHET-00pa3zoBaHus, CeTeBOE o0benuHeHne

MeToaucToBWWW.som.fio.ru

. OO0pa3zoBaTeNbHBIA  TTOPTAN I TIOATOTOBKH K JK3aMeHaM
https://bio- ege.sdamgia.ru/?redir=1

. Poccuiickuii o01eodpaszoBarenbhsbiii [Topran www.school.edu.ru

. Enunas koyutekius nnpoBbix 00pa3oBaTeIbHBIX pecypcoB WWw.school-

collection.edu.ru

IlepeyeHb KOMIIOHEHTOB Y4eOHO-MeTOANYECKOro KomILiekTa «buosorus» 11
KJ1ace

A.1O. NonueBa, A.B. Topranos «buonorus B cxemax u TabOIUIax».
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1. E.H. JlempsinkoB, A.H. Co6oisieB «COOpHHK 3a/1a4 U yIIpaKHEHUH.
buonorus 10-11», yaeObHoe mocobue aiist 001eo0pa3oBaTeIbHBIX OPraHUu3aUi.

2. A.IL IlyroBkun, H.A. ITyroskuna, B.C. MuxeeB «IIpaktukym no
o0uieit ouonorun 10-11%».

3. A.A. Kupunenko, C.1. Konecuukos, «buosnorus rTeMaTuueckue TeCThl

(moaroroBka k EI'D)»

4, C.J. IuxapeB «I'enernka. COOpHUK 3a1a9»

o. H.A. lllumikunckas «['enetuka u cenexuus. Teopust. 3agaHusl.
OTtBeThI»

6. [Tumenos A.B. «Ypoxu 6uonoruu. Pa3sepHyToe mianupoBaHue»

7. A.B. Tepemos, P.A. IlerpocoBa «buonorus. buosornyeckue CUCTEMbI

H IpOLECChD»

8. I".U. JIepuep «O06mias 6uosorusi, moaroroska k EI'D».

Hnmepnem-pecypcoi®:

. NznarenbctBo «IIpocBemmeHne» WWW.prosv.ru
. Oenepauust  MuTepHEeT-00pa3zoBanus, CeTeBOE o0benuHeHne

meToaucToBWWW.som.fio.ru

. OOpa3zoBaTenbHBIM  MOPTAI I TIOATOTOBKH K
sx3amenamhttps://bio-eqge.sdamgia.ru/?redir=1

. Poccuiickuii o01eodpasoBarenbhblii [Topraawww.school.edu.ru

. Enunas xoyutekiust udpoBbIx 00pa3oBaTeIbHBIX pecypcoB WWw.school-

collection.edu.ru
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