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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIeil, CoJepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpasoBanus B Poccuiickoii dexpepanuu, a TaKKe IOJIOXKEHHUS O
cnenuuke OMOIOTHH, €€ 3HAYCHUH B MTO3HAHUU >KMUBOU MPUPOJIBI U 00ECIICUCHUN
CYILIECTBOBAaHMS 4esoBedeckoro oodmiectBa. COrjacHO Ha3BAHHBIM MOJIOKEHHUSIM,
ompeiesieHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mno Owuonoruum Aa€T NpeaCTaBIeHUWE O LesIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOUIUXCS CpEACTBAMU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp’)KaHHMe, €ro CTPYKTYpY, pacupeielieHHue Mo pa3jenaM ©  TeMaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh M3YUYEHUsI YUEOHOTrO MaTepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKH 00pa30BaATEIHLHOTO
IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nporpaMmme mo OuoNIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeSATeTbHOCTH/YUEOHBIX JEUCTBUM OOYy4YalOIIMXCS 10 OCBOCHHMIO COJACPIKAHUSA
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUPOJIHON cpeje.
[TosTOMYy Hapsny ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHUH, a TakKe 3HaAHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM YHCJIe: TPOQPUIAKTUKYA HACJICACTBEHHBIX 3a00JIeBaHUN YeToBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
IIEJIECO00Pa3HOTO TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaam3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIATHON HAMPaBICHHOCTH



yuebHoro npeamera «buonorus» mpoaMKTOBAaHO HEOOXOIAUMOCTBIO 0OecIeUeHUs
YCIOBUH ISl pEIICHUs] OJHOM U3 aKTyalbHBIX 3ajau IMKOJILHOTO OHOJOTHYEeCKOrO
oOpa3oBaHMs, KOTOpas mpeamnojaraeT (GoOpMUPOBaHHE y  OOyYaroIIMXCs
CHIOCOOHOCTH aJanTHpPOBAaTbC K HW3MEHEHUSM JUHAMHYHO pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHUpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAyYHOW KapTHUHE MHUpa, pacIIUpsieT U 0000IIaeT 3HaHUS O KUBOM MpUpPOAE, €&
OTJIMYUTEIbHBIX NPU3HAKAX — YPOBHEBOM OpraHM3allid U 3BOJIOLUH, CO3/1aéT
yCIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (OPMUPOBAHUSA
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
YKU3HH, YKOJIOTUYECKOTO MBILJIEHUS, IEHHOCTHOTO OTHOIIECHHSI K YKUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHbIX U
pa3BUBAOIIMX  337ad  CpeaHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydenne Onosorun odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
NPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHUS O MpEeAHA3HAYEHUH Y4eOHOro MIpeaMeTa
«buonorus» COCTaBUIM OCHOBY JJis ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme IIo
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOTO0 MOJX0/la, B COOTBETCTBHM C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE [UJIS
dopMupoBaHus OOIIEeH KyJbTYpbl, ONpEACNAIONMEe aJeKBAaTHOE IOBEACHHUE
YEeJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
JKU3HU U TpakTU4YecKo aesteabHOocTH. Oco00oe MECTO B ATON cUCTeME 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJIOrHYecKOro oopa3zoBaHusl.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUsT 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro nos3HaHus», «Knerka kak Ouosnoruueckas cucrema», «OpraHusM Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpPraHU4eCKOro MHUpPay,
«OBONIOLMS KUBOU NPUPOJIBI», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCIIONb30BaTh ATH 3HAHHS MAJS TPAMOTHBIX JIEHCTBUN B OTHOIICHUH OOBEKTOB
YKUBOM IPUPOJBI U PELICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

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

OCBOEHHE OOYYaIOUIMMHCS CHUCTEMbl 3HAaHUM O OMOJIOIMUYECKHUX TEOpHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIax, CIyKaIIUX OCHOBOU
JUIsl (pOPMHUPOBAHUSL NPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX Hay4YHOI'0 MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3allMH, BBIAAIOLIIMXCS OTKPBITHIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISI0B, WAEH M MOJAXOJOB K H3YYEHHMIO JKHUBBIX CHCTEM
Pa3HOIO YPOBHSI OPTaHU3ALUY;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATh M OLIEHUBATH SIBJICHUS OKPY’KAIOIIETO
MHUpa JKMBOW IPUPOABI HAa OCHOBAaHMM 3HAHUM M OIBITA, IOJIYYEHHBIX IPH
M3y4YeHUH OMOJIOTHH;

dopMupoBaHHEe y OOYYAIOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUSI UYEJIOBEKOM JKHBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS dTHICCKUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbI, 411 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUW B TIOBCEAHEBHOM KU3HU TS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucteme cpennero oOmiero oobpazoBanus yueOHbIN npenmer «buomorusy,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBJISIETCS 00s13aTEIbHBIM Y4EOHBIM MPEAMETOM.



Jlst m3ydenust Ononoruv Ha 6a30BOM YPOBHE CPETHETO 0011Iero 0Opa3oBaHuUs
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

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

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxembl: «MeTo1bl MO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK IpeaAMeT U3ydeHus: ouosioruu. Otianyane
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

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

JdeMoHCTpaum:

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

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKpPO3JIEeMEHThL. Bosia 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 MOJEeKynbl (TIepBUYHAs, BTOpWUYHAS, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUU OETKOB.



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

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

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

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIMUH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moisiekyibsl /IHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [107yaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHIPHUH, ILIACTHJIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdleMoHCcTpaum:

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

Huarpammer:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue Monexysbl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIIETKN», «CTpOEHHE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE I MPOBEIACHUS
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 pacTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

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

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

®ortocunTte3. CBeroBas u TeMHoBasg (a3pl (¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
['mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OxkucnurensHoe dhochopunupoBanue. D¢ hHeKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €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.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnm pacreHuid, XWUBOTHBIX M YEJOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



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

JleMOHCTpaum:

[Toptpetsl: H. K. Konbuos, [. Y. UBanoBckuid, K. A. Tumupsses.

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

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KieTouHblii UK, WM >KU3HEHHBIM 1Mk KieTku. WHTepdaza U MuUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI Pa3MHOXKEHHMS W  WHIUBUIYAJIbHOTO  pPa3BUTHUSA
OpraHU3MOB.

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

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®dopmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunapl 6ecrnonoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipoueccsl, NMpOUCXOdIIMe Ha CTagusAX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEepPMATOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



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

Poct u pasButne pactenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsmoe u HenpsAmMoe pa3BUTHEY, «] aMETOTreHe3 y MIICKOIMUTAIOIINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JyKa», MarHUTHash MOJeNb-alIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

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

JlaGoparopuas pabora Ne 4. «lM3ydeHwe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETUKH. MeEToIbl TEHETUKH (THOPHI0JIOTHYCCKHM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE I'. MeHaenem.
MonoruOpuHOe CKpenMBaHue. 3aKoH eAuHooOpa3usi THOPUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEIOBaHHUIO FeHOB. HapyleHue cueruieHusi reHOB B Pe3yJbTare
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka nosa. XpoMOCOMHOE OMpeeieHue moia. AyTOCOMBI U MOJIOBbIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BHUIbI N3BMEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON NU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MPUUYUHBI MyTauuidl. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOW MpepacroyioKEHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHHUE METUITUHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOIN€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoOAENU-AMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



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

JlabopaTtopHblie U npakTHYecKHe PadoThI:

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

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHON KPUBOM.

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

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpoLecC. 3apOXKIACHUE CEJEKUUU U JIOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIIMU DPACTEHMM M JKMBOTHBIX. OIIEHKa 3KcTepbepa. bBiM3KopoaCcTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE IOJIMIUIOUJIOB. JIOCTMIKEHMsS CEINEeKUUU pAaCTeHUH, XWUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTECHU.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoosmempl. MO —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

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

Tabmupl 1 cxembl: kapta «LleHTpbl NPOMCXOXIEHHS W MHOTroo0pasus
KYJBTYPHBIX pacTeHui», «[lopoasl 1oMalHuX )KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«[Homumnongus», «OO0bEKThl OuOTEXHONOTUNY, «KIeTOuHBIE KYIBTYpHI H
KJIOHHpOBaHHe», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHUi, repdapuil «CenbCKOX03sIICTBEHHbBIE PACTECHUSI.



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHXKEHHUS 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 BO3HUKHOBEHUS HBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenbctBa 3BOMONUU. [lameoHTONOrMYECKHE: TOCIEN0BATENBHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune GayH u GJaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX 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 OTPAaHUUYEHHOCTU PECYpPCOB, HEOMNpeaesEHHass U3MEHUYHUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomysiiMOHHBIE BOJHBI U Apeiid
reHoB. M3oJ1ust 1 MUrpanus.

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

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
PUCIOCOOJICHUI Y OpraHu3MoB. ApoMopd03bl U UANOATANTAIH.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxeHrue OT HecleuUaln3UpOBaHHBIX MpenkoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



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

Tabmue! 1 cxembl: «Pa3BUTHe OpraHMYECKOTO MUpPA Ha 3emiiey, «3apOoabIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHUYHUBOCTB», «ApoMopdo3b», «Wmmoamantaumm», «OO0mas aereHepanus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUE.

OOopyioBaHME: KOJUIEKIMS HACEKOMBIX C PAa3IMYHBIMU THUIIAMH OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabotra Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumnoress
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckoi sBomonuu. ['unoreza PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickass dpel. l[laneo3olickas spa u €€ Nepuoabl: KEMOPHUICKHIMA,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa M Te0JOrMYecKuX MporeccoB. OCHOBHBIE 3Talbl
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.

DBOJIOLHS YeoBEKa. AHTPONOJIOTHS KaK HayKa. Pa3Butue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOmiecTBeHHbII 00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOIMaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHcKkasi).  YUepTel  MpHUCIOCOOJIEHHOCTH  NpeACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa [MAaJCOHTOJOTMUYECKHMX  HAaXOJOK TMPEJIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pKEHHUST KAMEHHBIX OpYIud TEepBOOBITHOTO YeNOBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktnueckast pabora Ne 1. «l3yueHne nckomaemMbIx OCTaTKOB PacCTeHUN U
YKUBOTHBIX B KOJIJIEKIIUSX).



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
MCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
($akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, CUMONO03 U ero gopmel. Ilapazutusm, koonepauus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH nomyiasund. OCHOBHBIE IIOKa3aTenu
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabnmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emiuan», «Cpeapl 0OUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BUIOBA,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PeAyleHThl. KpyroBOpoT BEMIECTB U TTOTOK YHEPTUU B DKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTD, CAMOPETYJIALMS, pa3BuTHe. CyKileccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO JIeca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaszHooOpaszue kak Qakrop ycroitunmBoctH 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM JKOCHCTEMBI. JlMHaMHueckoe paBHOBecMe W oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThI BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKIIBI JIEMEHTOB (yTaepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emiin. AHTpONIOTeHHBIE U3MEHEHHs B Orocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliecTBOBaHUE MIPUPOIBI u YEJI0OBEUECTRA. CoxpaneHue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jecay, «buoueHo3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — Ba)kHEHIIasl COCTaBJISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepsl», «OO0mas crTpykTtypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anruKamnus «Tunudabie OMOIIEHO3bI», TepOapwHii
«PactutenpHbIe coobOmEecTBay, Koyeknnn «buoreHosy, «Bpenurenu BaxxHEHIIIIX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



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



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

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONIME: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUI0, HaJIMYWe MOTHUBAIlMU K  OOy4YeHHIO  OWOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUS BHYTPEHHEW TMO3WMLMUU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Npupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKJCHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIEeTocs KaKk aKTUBHOTO H

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



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

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHUU Y4€OHBIX M TMO3HABATENIbHBIX 3a/a4, BHIIIOJHEHUU
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, KyJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXJIEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a cBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIEIUIO0 U MaMITHUKAM MPUPOIBI,
IOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

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

4) 3cTeTHYeCKOro BOCIIUTAHMS:

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



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

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUJAAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

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

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun MW peanu30BbIBATh
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

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

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpHOOpETaeMble TPU HW3YYCHUU OHOJIOTHH
3HaHUS W YyMEHUs TPU peHIeHUu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHJOB,
aKocucTeM, orochepsr);



AKTUBHOE HEMPHUATHE JCUCTBHHM, MNPUHOCAIIMX BPEd  OKPYKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOMN JIETEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U IO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, TIOMCKA MyTeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWOJOTHYECKUX 3HAHMM B IEJSIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TOJydaeMble 3HAHUS IS aHaiu3a U
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



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

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1  (OPMHUpPOBAHUS MHUPOBO33PEHUA OO0YUAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHLMIL, THUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIIETEHUIHUU OOYy4YaloIMUXCs, CIOCOOHOCTD
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

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

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI TOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

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

UCIIOJI30BaTh MPU OCBOCHUM 3HAHMM TPUEMBI JOTMYECKOTO MBILIIEHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YNbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETSMU;

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

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX HCTOYHUKAX;

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 M  BBINOJHATH pabOTy B  YCJIOBHSIX  pEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHus MOpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHWs, €ro WHTEpIpEeTaluy, MPeoOpa30BaHUI0O M TMPUMEHEHUI0 B Y4EOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

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

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE peHIeHHWs 3a7add  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

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

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a49H, TOTYCKAIOIINE AThTePHATUBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



nH()OPMAITHIO PA3TUYHBIX BUIOB B ()OPM TPEICTABICHUS, KpUTHIECKU OIEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

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

npUOOpeTaTh OIBIT KCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

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

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIIECTBISTh KOMMYHHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JMAJIOTE WJIM JIMUCKYCCUM TIO CYIIECTBY OOCyXmaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBEpOaJbHBIE CpEACTBA OOIIEHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
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 peleHnr OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
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 IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIUATUBHBIM.

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 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPHUEMBI peIEeKCHH AJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHU)KCHMUIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHMMAsi CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynpTaThl ocBoeHus mporpamMMbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yUEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTUH, (PYHKIUOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BEIIeCTB U TMpeBpalieHue
HHEPrUM), TOMEOCTa3 (CaMOperyJssius), YpOBHEBask OpraHU3alusl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOTOoOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K XKUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOLECCOB W SIBJICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pE3yNbTATOB, MCHOJb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUA M 3aKOHOB, YMEHHUE
JienaTh BbIBOJIbI HA OCHOBAaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOT0 W 3HEPreTHYEecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHUH, JUIS MPUHATHS NMPAKTHYECKUX PEIICHUNA B MOBCEIHEBHOMN
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbs M 30POBBSA
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

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

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MpaKkTHUYeCKHe padoThl, cOO0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMALUU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 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 M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALNSA, TeHO(OH, SBOTIONUS, ABIKYIINUE CUIIbI ((DaKTOPbI) 3BOJIOLHUH,
IPUCIIOCOOIEHHOCTh OPraHHU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCHUCTEMa, TMPOAYIEHTH, KOHCYMEHTBHI, PEAYIEHThI, IeMd MHUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHE TEOpUH (IBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEINYMHAMH, OOBSCHEHHE IMOJYYCHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, TOMYJALUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMAaxX, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUSA MPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIHUX JIFO/IeH, COOII0IEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIS1 pAlIMOHATILHOTO MPUPOAOIIONH30BaAHNUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE ITJNTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM POBbLIE)

Ne n/m
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
1 buonorus xak Hayka 2 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucTeMbl U UX OpraHu3aIus 1 https://m.edso00.ru/5T7SVKFTX
3 XUMUYECKUI COCTaB U CTPOECHUE KIETKU 8 https://m.edsoo.ru/YTLWWIJEO
4 JKusuenesateIbHOCT KIIETKH 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHOMEHHC 1 MHIIBIAYAILHOC 5 https://m.eds00.ru/GFEW1A7C9
pa3BHTHE OPTAHU3MOB
H
6 ACTCACTBEHHOCTD H HIMEHAHBOCTD 8 https://m.edsoo.ru/ONPNXJ7X6
OpPTraHHU3MOB
C .0
7 CJICKINT OPTAHHIMOB. LICHOBRI 3 https://m.edsoo.ru/2EY34NEHR
OHMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB0O8R36J
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34



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

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM (POBbLIE)

Ne n/m
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE PeCypChl
1 DBOJIIONMOHHAS OWOIOT U 9 https://m.edsoo.ru/7F6R1ZROH
B
2 O3HUKHOBCHHIE H PASBHTHC HKH3HI Ha 9 https://m.edsoo.ru/OFLS81YB5
3emire
3 OpranusMsbl 1 OKpy»Karolias cpeaa 5 https://m.edsoo.ru/ XNFOD96AA
o
4 (Coobuectsa 1 SkonOrHHECKHe 9 https://m.edsoo.ru/WXWAVS56F
CHUCTEMBL
3) PeszepBHoe Bpemst 2 https://m.edso0.ru/T3R3FWNQN
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



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

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acos

Bcero

1 buonorus B cucreme Hayk 1

5 Mertoap! mo3HaHus )kuBoM pupoibl. [IpakTrdeckas padora Ne 1 «Mcronb30BaHne pa3IuIHBIX 1
METOJIOB MPHU U3YUYEHUU OHOTOTHYECKUX O0OBEKTOBY

3 buonoruueckue cuctemsl, IPOLECCH U UX U3yUYEHUE
XuMuYecKkuil coctaB KJIeTKU. Bosia 1 MUHEpabHbIE COU
benku. CoctaB u cTpoeHue OeIKoB 1

5 depMeHThI — OHoJOrHUeckue karanuzaropsl. Jlaboparopuas padota Ne 1 «M3yuenue 1
KaTaJIUTUYECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpPE aMUIIa3bl WM KaTajaa3bl)»

7 Vraesonsl. JIunuael 1
Hyxnennoseie kucnotrsl. ATO 1

9 Hctopus u Metonbl n3ydenus kinetku. Kierounas teopust 1

10 Knerka kak 1ieinoctHas *uBas cucrema 1
Crpoenue sykapuoTuueckoi kietku. JlaboparopHas padota Ne 2 «/3yueHne CTpoeHuUs KIETOK

11 pacTeHHid, )KUBOTHBIX, TPHOOB U OaKTepuil O] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpernapaTax u 1
WX OMHUCAHHE)

12 OOMeH BelecTB Uil METa00IU3M

13 dotocuHTe3. XeMOCHHTE3 1

14 DOHepreTudyeckuii 0OMeH

15 Kuznennsnii nukn kineTku. Jlenenne kietku. Muto3s. Jlaboparopras padota Ne 3 «HaGmronenue 1
MHUTO3a B KJI€TKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIMpenapaTax»

16 buocuntes 6enka. Peakuus MaTpuuyHOro CUHTE32

17 Tpancnsus — OuocunTtes 6enka




18

Hexnerounsie GopMbl )KU3HA — BHPYCHI

19 DopMBI pa3MHOKEHHST OPTaHU3MOB
20 Meiio3 1
91 OO6pa3zoBanue 1 pa3BUTHE MOJOBBIX Ki1eToK. OmioxgoTBopenue. Jlaboparopuas padora Ne 4 1
«M3yueHne cTpOCHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIIPEIapaTax»
22 NHnuBuayanbHOE pa3BUTHE OPTraHU3MOB 1
23 I'eneTrka — HayKa O HACJIEACTBEHHOCTH U N3MEHYHUBOCTHU 1
24 3aKOHOMEPHOCTH HacleAOBaHUS MPU3HAKOB. MOHOTHOPUTHOE CKpPEIIMBAHHE 1
25 JurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCUMOTO HACIEOBaHUS TPU3HAKOB 1
26 CuensieHHOE HaclieIOBaHUE TPU3HAKOB 1
27 I'enernka nona. HacnenoBanne Npu3HAKOB, CLETUIEHHBIX C I1OJIOM 1
28 N3menunBocth. Henacnenctsennas n3ameHunBocTh. Jlabopatopnas pabota Ne 5. Uzyuenue 1
MOIU(PHUKAITMOHHON H3MEHUNBOCTH, ITOCTPOCHUE BAPHAIIMOHHOTO PsiJia U BAPUAITIOHHON KPUBOI
29 HacnencresenHass U3MEHUYUBOCTH 1
30 I'eneTnka yenmoBeka 1
31 O606mmenue o Teme «HacnencTBeHHOCTh U U3BMEHYMBOCTD OPTaHHU3MOBY 1
32 CenexIius Kak HayKa ¥ IMpoIiece 1
33 MeTobl U JOCTUKEHHSI CEJIEKIIUU PACTEHUH 1 JKUBOTHBIX 1
34 PesepBHbIil ypok 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KoanuyecTBO 4acos

Ne n/m Tema ypoka
Bcero
DBOJIONUS U METOIbI €€ N3YUCHHUS 1
HcTopus pa3BuTHS NpeAcTaBlieHUi 00 3BOTIOLUN
3 MHUKPO3BOTIOIHSA
4 [Tomymsius Kak IeMeHTapHas eqUHUIA BIIa U 3Bojtonuu. JlabopatopHas padora No 1 1
«CpaBHeHUE BUJOB 110 MOPHOIOTUYECKOMY KPUTEPUIOH
3) JIBuokymiye cuibl (3JeMeHTapHble (PAKTOPBI) IBOJIOLUN 1
6 EcrecTBenHbIil 0TOOP ¥ €10 (GOPMBI
7 Pe3ynbTaThl 9BONIIOLNNI: PUCTIOCOOJIEHHOCTh OPraHU3MOB U BHI000pa3oBanue. JlabopaTopHast 1
pabota Ne 2 «Onncanue mpucrnocoOICHHOCTH OpTaHU3Ma U €€ OTHOCUTEIFHOTO XapaKTepay
Hanpanenust u myTu MaKpo3BOJIIOIUH 1
9 HeoOpatumocTs 3BoMIOLIINN 1
10 WcTopus xu3Hu Ha 3emiie U METObI €€ U3yueHus 1
11 I'unoTe3bl NPOUCXOKAEHNS KU3HHU Ha 3eMIIe 1
12 PazButue xu3HM Ha 3eMJie O Apam U epuoam 1
13 OCHOBHBIE 3TaIlbl BOIIOIUN PACTUTENHLHOTO U )KUBOTHOTO Mupa. [IpakTrueckas padota Ne 1 1
«M3yueHne UCKOMaeMbIX OCTaTKOB PACTEHUH U JKUBOTHBIX B KOJIICKITUSIX)
14 CoBpeMeHHast cucTeMa OPraHnYeCKOro MUpa 1
15 DBOJIOIUS YeJIoBeKa (aHTPOMOTeHe3) 1
16 JIBmoxymiue cuibl (pakTopbl) aHTpONIOreHe3a 1
17 OCHOBHBIE CTaIUM BOJIOLMH YEIOBEKA 1
18 UYenoBeyeckue pachkl U MPUPOIHBIE aANTALIMN YEIOBEKA 1
19 PesepBHrlil ypok. O60061eHne 1o TeMe «BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha 3eMIIe» 1




20

DKOJI0rus Kak HayKa

21 Cpensl 00uTaHUs U YKOJIOTHYECKHE (DAKTOPHI
Abuortnueckue axropsl. Jlaboparopnas padota Ne 3. «Mopdonornyeckne 0coOEHHOCTH
22 pacTeHui U3 pa3HbIX MECT oOuTaHus». JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha pocT U 1
pa3BUTHE YCPEHKOB KOJIEYCay»
23 buotnueckue hakTopsl 1
24 DKOJIOTUYECKHE XapaKTepuUCTUKH nomyisiiun. [Ipaktndeckas padora Ne 2 «[loxcyér muioTHOCTH 1
MOIYJISIIUI Pa3HBIX BHJIOB PACTCHHIT»
25 Coo0miecTBa OpraHu3MOB — OHOIEHO3
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1
97 OCHOBHBIE TIOKA3aTEIM YIKOCUCTEMBI. DKOJIOTHYECKUE MUpaMuibl. CBOWCTBA SKOCHCTEM. 1
Cyxkueccus
28 [Ipupoanbie 3KOCUCTEMBI 1
29 AHTPOTIOT€HHBIE 3KOCUCTEMBI 1
30 buocdepa — rimodanpHas 3xocucTeMa 3eMITn 1
31 3aKOHOMEPHOCTH CYILIECTBOBaHUs OHochepbl 1
32 YenmosedecTBO B Onocdepe 3emin 1
33 CocyiiecTBOBaHME MIPUPO/IBI U YETOBEUYECTBA 1
34 PesepBHbIil ypok 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCHMCKHX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHATBLHON TPAMOTHOCTH 4YeNIOBEKa [UJISl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJIEpKaHUE OHOJOTUYECKMX TEPMHUHOB U
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEBpAIICHUE DSHEPIHH), TOMEoCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHue uznaratb OMOJOrMYECKHe TEOPHH (KIETOUHasi, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pa3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BlageTh METOJaMH HAYYHOTO TIO3HaHUS B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3alus W TMpOBEAeHHE OHOJOTHYECKOrO  JKCIIEPUMEHTA,
BBIIBIDKEHHE  THUIIOTE3EL; BBISIBJICHHE  3aBUCUMOCTH  MEXIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYYSHHBIX Pe3yIbTaToB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TPOIECCOB OOMEHa  BEIIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3sMHOXKCHUS,  HHIUBUAYAIBHOTO  Pa3BUTHS

opranu3ma (OHTOTEHE3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHeHI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA TPAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOII0IEHUSI HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HGOGXOI[I/IMOCTI/I HUCII0JIb30BaHUA l[OCTI/DKeHI/If/'I
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM JUIS palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIHIMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIsL MMpEaACKasaHusAa

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Tpu paboTe C Y4eOHBIM U JIaOOpaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTHUYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHue co3iaBaTh COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIINIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJep)KaHuE OHOJOTHYECKHMX TEPMHUHOB H

MOHSTHM: BUJ, HOMYJIsIUA, FeHO(bOHI[, 9BOJJIIONUA, ABUKYIINUC CHUJIbI




(paxtopsr) 9BOJIIOLINH, MIPUCIIOCOOICHHOCTD OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
MPOAYICHTBI,  KOHCYMEHTBI,  PEIyLECHTHI, Henu  MUTaHus,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMenue uznaratb OMOJIOTUYECKUE TEOPUH (IBOJIIOLMOHHAS Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLMU), 3aKOHBl U
3aKkoHOMepHOCTH (3apojsbiimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyreit sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTe  TpaHULBl  HX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIajeTb METOJAMU HAYYHOTO T[O3HAHHUS B OHOJNOTHH
(HabmroleHHEe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB U SIBJICHUM;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
HCCIICIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMECHHC

ACJIaTh BBIBOJAbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.IH)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IIPU3HAKH CTPOCHUA
OMOJOTrMYECKHX OOBEKTOB: BHUJOB, MOMYNSIHN, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKUX (HaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA YPHEPTHH B HIKOCHCTEMAaX, aHTPOTIOTEHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOre0OXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u SIBJICHI/Iﬁ, IJI TIPUHATUA IMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETSAX o0ecTieueHus: Oe30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOITUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHHUS B  OKPYKAIOIIEH MNPUPOJHON  Cpere;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI paliluOHAJIBHOTO IMPUPOJOIIOJIb30BaHNA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U S9HCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH JIAOOpPATOpHBIE M TpPAKTUYECKUe paboThl,
coOmonath mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyHbIX UcTouHNKOB (CMMU, HayuyHO-IONYJsSipHBIE MaTepHAalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH 1O OTHOIICHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIOrMYECKYI0 HHOOPMAIIHMIO M3 HECKOJIBKMX MCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrapar ouoaoruu



MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA
buonorusa xax HayKa

buonorus — wmayka o xwuBoil mnpupone. Ponp Ouonorun B QopmMHpOBaHUHU

COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CucTeMa OMOIOrMYeCKIX HAYK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOIIOJEHHE, SKCIIEPHUMEHT, OMHCaHue,
U3MEpeHue, KiIacCUpUKaIMsi, MOJCIMPOBAaHUE, CTAaTUCTHYECKas 00paboTka

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKuspie cucrembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHU oOpraHuzanud OUMOCHCTEM: MOJEKYJISIPHO-T€HETUUYECKUH, KIETOYHBIMH,

OpraHU3MEHHBbIH, MOMYIAIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMoChepHbIi

3.1

3.2

3.3

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKHM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJIBHBIC BCHICCTBA. cI)yHKI_II/II/I BOJbI H

MHHCPAJIBbHBIX BEHICCTB B KJICTKC. HozmepmaHI/Ie OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€IKoB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YpoBHH CTPYKTYpbI O€IKOBOI MOJIeKyJbl (IEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYecKHe CBoiicTBa OenkoB. buomormyeckue
GbyHKIMHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas cneunduynoctb. Kodepmentsl. Burtamuubsl. OTinuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpPOB

VYraeBoasl: MOHOCaxapuabl (IVII0K03a, pubo3a U Ae30KcHpHu0o03a), AMcaxapHibl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmal, TIJIMKOTeH, IeJUII0JI03a).
buonoruueckue QyHKIUU YrII€BOAOB.

Jlunuaer:  TpurMuIepuasl, — crepounbl,  Gocdomununsl.  ['mapodunsHO-
rupopoOHbIe cBOMCTBAa. buonornmueckue ¢yHkuu aunuaoB. CpaBHEHHE

YrijieBOJ40B, OCIIKOB M JIMIIUA0OB KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkmuu JHK. Crpoenme u ¢ynkuuun PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

Huronorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHass MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a Oelika

Tunsl kIeToK: yKapruoTudeckas U npokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS
MPOKAapUOTHUECKOW  KJIeTKW. Kierounas crenka Oakrtepuii. CrtpoeHHE
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEpXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIUKC, HX
¢bynkun. [Inasmarugeckas memOpaHa, e€ coiicTBa U pyakumu. [{utonnasma u eé
opraHonsipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MaTHYeCcKas CeTb
(OIIC), ammapar ['onbmku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KJIETKU:
MUTOXOHJpPUH, TulacTUAbl. [IporcxokIeHne MHUTOXOHAPHHA W IUIacTHA. Busl
wiactun. HemeMOpaHHbIEe OpraHOMIbBl KJIETKH: pHUOOCOMBI, KJICTOUHBIH ILIEHTD,

PECHUUKH, KI'yTUKU. DYHKIIUH OPraHOUI0B KIETKU. Brirtouenus

Snpo — perynsaTopHblil neHTp kieTkd. CTpoeHue sjpa: siaepHas o000JodYKa,
KapHOIUIa3Ma, XpOMaTHH, SJIPHIIIKO. XPOMOCOMBI

TpaHcnopT BEIIECTB B KIIETKE

Ku3HenesaTenbHOCTh KIETKH

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISILINASA (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO IpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poiab

(bepMeHTOB B OOMEHE BCIICCTB U MMPEBPALICHUN SHCPTHUU B KIICTKC

4.2

4.3

®dortocunTe3. CBeroBas U TeMHOBas (a3wl hoTocuHTE3a. Peaknuu GoTtocuHTe3a.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIsl JKU3HHU Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHUHTe3a s

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBLIACICHHUEC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalbl OHEPICTUYICCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kncnopongoe OKHCJICHHEC, WJIH KJIETOYHOC

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEHA

4.4

Peakiiun marpuunoro cunrtesa. ['enernueckas undopmanus u JJHK. Peanuzamms

TeHETUYECKON HWHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.




Tpanckpunuus — marpuunbsiii cuate3 PHK. Tpancnsuus — 6uocunres Oernka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTHM CTPOEHUS M JKU3HEACATEIBHOCTH BHPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME M MHAUBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

Knerounsrnii UK, WIM KU3HEHHBIM IMKI KIeTKd. MHTepdaza u MUTO3.
[Ipoueccel, nporekaromue B HHTepdaze. Permkanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIM HAbOp — KapUOTHIL
JIMMIIONAHBIT WM TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUBL.
LluTosornyecknue OCHOBBI PA3MHOKEHHSI W HWHIUBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne winerkn — muto3. Craaum muto3a. [lpomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpPraHHU3MOB: Oecronoe W TojoBoe. Buiwsl Oecronoro
pPasMHOXCHHUS: JCICHHE HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC IJIA CCIICKIUN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHUE, €T0 OTINYHUS OT OECIOIOoro.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausxX Meio3sa.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonornuecknii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
KEJIC3bl: CECMCHHUKU U ANYHUKH. O6p330BaHI/Ie " pa3BUTHEC IMOJOBBIX KJIETOK —
raMmer (CrnepMaro3omj, SUleKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIMIEKIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl YMOPHOHAIBHOTO PA3BUTHS Y O3BOHOYHBIX >KMBOTHBIX:
npobneHue, racTpyianus, opraHoreres. [loctamOpuonansHoe pa3Butue. Turbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOJCTBa.

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

CTauu pa3BUTUIA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3agaun reHetuku. Vicropus pa3sBuTus TeHETUKU. Brian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKH. MeToabl TI'eHETUKU
(rubpu10JI0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHUeCKass CUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpelIMBaHUI

3aKOHOMEPHOCTH HACJEIOBAaHMS IPU3HAKOB, yCTaHOBIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €JUHOOO0pa3us TUOPUIOB IEPBOTO
nokosieHus. IlpaBwio noMHHHMpOBaHMs. 3aKOH pacIUEIJIEHUs IPU3HAKOB.
['unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS IPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAUTMOPUIHOTO CKpEIIMBaHUS. AHaIU3UpPYIOLIEee
cKkpelmiuBaHue. lcnonp3oBaHue — aHATM3UPYIOLIErO  CKPELIMBAaHUA  JUId

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerjieHHOMY
HAcJeJOBaHUIO TreHOB. Hapymienuwe creruieHHs TEHOB B pe3ylbTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONpENeNeHHE TMojia. AYyTOCOMBI U TIOJIOBBIE
XpOMOCOMBL. ['OoMOoraMeTHole M TeTeporaMmeTHnle opranu3Mbsl. HacimenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIBl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psig W BapHallMOHHAs
kpuBagd. Hopma peaknum npusHaka. KolM4ecTBEHHBIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKINH. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnencrtBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaTHBHAs
M3MEHYMBOCTb. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMOHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasusioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHYECKUH, MOJeKyIsipHO-TeHeThuYecKkuil. CoBpeMEHHOE OIpesesieHue
FE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TeHOTUIIUPOBAHUE, B TOM YHUCJIE C
nomomipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: I'€HHBIC
0oJie3HM, 0O0JIE3HU C HACJICIICTBEHHOU MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTUBHblE MyTauuu. [IpuHIMIBI 370pOBOTO




06p3.33. XKHU3HHU, OTHUArHOCTHKH, HpO(bI/IJIaKTI/IKI/I N  JICHCHHS TCHCTHUYCCKUX
0one3nell. MeanKo-reHeTHUeCKOe KOHCYIbTUPOBAaHUE. 3HAUYCHNUE METUIIUHCKOM

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKA

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekuusi Kak Hayka W Tpolecc. 3apoKIEHHE CEJIEKUUHU U JIOMECTHKAIIHS.
Yuyenue H.M. BaBuiaoBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METOJbI CEJIEKIMU. MaccoBbIii W MHAWBHIYAIbHBIA OTOOpHI B
CEeJIEKIIMM pacTeHud M KUBOTHBIX. OlleHKa sKcTepbepa. bimskoponcTBeHHOE
cKpeuuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUU.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas ruOpuams3anuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
IIOJIy4YEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM PACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrenneix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  PAa3MHOKEHHUE
pacrenuii. KinoHuUpoBaHHE BBICOKONPOIYKTUBHBIX  CEIBbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHe U dTudeckue mpodiembl. MO — reHeTnyecku

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

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAS OUOIOTUS

11

DOBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.

CBunerensctBa  3Boaouuu.  [laneoHToOrHYECKHE:  MOCIENOBATEIBHOCTD
IIOsBJICHUA BHJIOB B MMaJeOHTOJIOTHIECKOMN JICTOIMHUCH, TICPEXOIHBIC Q)OpMLI.
buoreorpaduyeckue: cxonctBo W paznuuue ¢ayH u (IOp MaTEpPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3Iu4Msi SMOPHOHOB Pa3HbBIX BUIOB
MI03BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
PYOMMEHTapHbIE OpPIaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXO/CTBO
MCXaHM3MOB HAaACJICACTBCHHOCTHM M OCHOBHBIX MeTa00IHIECKUX HYTCﬁ Y BCEX

OpPTraHU3MOB




1.2

13

OpomounonHass teopus Y.  [apBuna. [lpeanocbuiku  BO3ZHUKHOBEHUS
JapBUHU3MA. JIBWXKYIIME CHJIBI SBOJIOUMU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPH OTPAHUYEHHOCTH PECYpPCOB, HEONpeAenEéHHasT U3MEHYHBOCTb,

00pn0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass teopust »HBomonuu (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHUIA BUAA U SBOJIOUN

14

1.5

JBwxyue cuibl ((hakTopbl) SBOJIIOLMU BUIOB B Ipupoie. MyTaluOHHBINA
nporecc ¥ KOMOWHATHBHAsT M3MEHYMBOCTH. llomynsiiuoHHBIE BOJHBI U Jpeid
reHoB. M3omsnus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapistomuil pakTop
sBoIFOIMH. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumepsl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI B HAHOAIANTALINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHOBHBIE (hOpMBI BUJ000pa30BaHUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBCPI'CHTHAs, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKACHUM JKM3HU. HayuyHbple TIuUDoOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUYECKas
IBOJIIOLMS. DKCIIEPUMEHTAIbHOE MOJATBEP)KJICHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stanel O6uosiorndeckoil sBomtoruu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII JKUBBIX OPraHu3MOB

Pa3Butne xu3sHu Ha 3emiie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u €€ mnepuoAbl: KeMOpHUICKHIA,
OPJIOBUKCKHW, CUJYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIN, TEPMCKUHU.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oiickass »s2pa u €€ mepuojabl: MaJeOreHOBBIA,  HEOTECHOBBI,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IIPOLIECCOB.
OCHOBHBIE 3TaIbI HBOJIOLUN PACTUTEIBHOTO U )KUBOTHOT'O MUpa. ApoMOP(O3bl Y
pacTeHMi M JKMBOTHBIX. [losBIE€HME, pacuBeT W BBIMHUPAHUE TPYIN >KUBBIX

OpraHu3MOB

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

2.4

OBonronus 4eaoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue mpeincTaBiIeHHH O

IMPOUCXOXKIACHUN YCTIOBCKA. MeTOI[BI HN3YUCHUA QaHTPOIIOICHE3a. CXOI[CTBa u




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CHCTEMaTHUeCKOE MOJI0KEHUE YeTOBeKa.
JBmxymme cuibl (hakTopbl) aHTpororene3a. HacnencrBeHHass U3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJIICHHE OPYIHUM

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pa3ymHbIid. HaxolIku MCKOMAeMbIX OCTAHKOB, BPEMs CYIIECTBOBAHUS, O0JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

3.1

UYenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: eBpOINeouIHAs (eBpa3uiickasi),
HErpo-aBCTpaJIONAHAs (3KBaTOpHAJIbHASA), MOHT'OJIOMIHAs (a3marcko-
amepukaHnckas). YepTbl mpucnocoOIeHHOCTH MPEICTaBUTENEH YEeTOBEUECKUX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXKarouias cpeaa

OKoslorusi Kak Hayka. 3afadyd W pas3fieibl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpenbl 0OUTaHNsl OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIIHAs, [IOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

Okonornyeckue  Qaxtopbl. Knaccupukanus — 9KOJIOTMYECKHX  (DaKTOPOB:
abuoTuyeckre, OMOTHYECKHME U aHTponoreHHnle. JleWcTBHE HKOJIOTMYECKUX

(akTOpOB HA OPraHU3MbI

3.3

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucniocoOnenust OpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (PaKTOPOB.

buonorunueckue PUTMBI

3.4

3.5

buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aWMOJEHCTBMNA: KOHKYpPEHIIMS,
XHUIIHWYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M, HeHTpaiu3M.  3HadeHHe  OMOTHYECKHX

BBaHMOHeﬁCTBHﬁ IJid CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6II.[€CTBaX

OKOJIOTHUCCKHE XapaKTEPHUCTHUKU MOMyJIAHUH. OCHOBHBIE IIOKa3aTeciin
nomyJjdanuu: 4YUCICHHOCTb, INUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MONYJIALMY U €€ Perymsaus

COO6H_ICCTBE[ M 3KOJOTMYCCKUC CUCTEMBI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-momuHaHThl. CBs3UM B

OHoIeHO3€E

4.2

Dkonoruveckre cucteMbl  (dKocucteMbl). [loHsATHE 00 9SKOCHCTEME W




4.3

6uoreoreHo3e. DyHKIMOHAJIbHbIE KOMIIOHEHTHI HSKOCHUCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BemecTB U NOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KOocHcTeMbl. [luileBble 1LieM U CETH.
OcCHOBHBIE TIOKa3aTeNM HKOCHUCTEMBI: Omomacca, MPOAYKLHUS. DKOJIOTUYECKHE
MUpaMHUIbL: TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA SKOCHUCTEM:

YCTOMYUBOCTb, CAMOPETYJISIIUs, pazButue. CyKieccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOT€HHBIE DKOCHCTEMBI. ATPOIKOCHCTEMBI. Ypbo3kocucTeMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak Qakrop ycrohumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Ouocdepe. ['paHuIlsl, cocTaB U CTPyKTypa
ouocheprr. XKXuoe BemecTtBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChEphl Kak
ri100abHOM 3KOCUCTEMBI. J[MHaAMHUYecKoe paBHOBECME W OOpaTHas CBS3b B
onocepe. KpyroBopoTsl BemiecTB W OHOT€OXMMHYECKHE ILHKIBI 3JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OMochepbl. OCHOBHbIE OMOMBI CYIIH

4.5

YenoBeuecTBO B Omocdepe 3emnn. AHTpONMOTeHHbIE W3MEHEHHs] B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIEMBI.
OcHOBa palMOHANBHOTO  YIpPABIEHUS MPHUPOJAHBIMH pecypcaMd U UX

ucnosib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Tox penakuueii [Taceunuka B.B. AkuronepHoe obmiectBo «M31arenscTBo
«IIpocBemenue»

* buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Pyonio A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akironepnoe o6miectBo «M3narenscTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

bubsmoreka [IOK- Pexxum mocryma- https://lesson.edu.ru/

[Topran YUU.py https://uchi.ru/

[Topran S-kmacc https://www.yaklass.ru/

Oo6pa3zoBarenbHbii HieHTp Cupuyc - https://sochisirius.ru

bubmmoteka I{IOK- Pexxum nocryma- https://lesson.edu.ru/
[Topran YUU.py https://uchi.ru/

[Topran S-kmacc https://www.yaklass.ru/



Oo6pazoBarenpHbId NIeHTp CHupuyc - https://sochisirius.ru

bubmmoreka [IOK- Pexxum noctyna- https://lesson.edu.ru/
[Topran YUW.py https://uchi.ru/
[Topran fA-kmacc https://www.yaklass.ru/

OopasoBarenbhblil enTp Cupuyc - https://sochisirius.ru

bubaroreka [IOK- Pexxum noctyna- https://lesson.edu.ru/
[Topran YUU.py https://uchi.ru/
[Topran fA-kmacc https://www.yaklass.ru/

OopasoBareibhblil enTp Cupunyc - https://sochisirius.ru

bubanoreka [IOK- Pexxum noctyna- https://lesson.edu.ru/
[Topran YUU.py https://uchi.ru/
[Topran S-kmacc https://www.yaklass.ru/

OopasoBarenbhblil enTp Cupuyc - https://sochisirius.ru/
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