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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMmbl MO OHOJIOTMU TEOPETUUECKYIO OCHOBY JJIf
OTIpEJICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO MpeaMeTa
«buosorus» cocTaBWIM: KOHIENTyalbHbie TmonoxkeHus @PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, coJepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIUX MENIX U
MPUHINNAX, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero oOpazoBanus B Poccuiickoit demeparuu, a TakKe IMOJOKEHUS O
cnenuduke OMOIOruK, €€ 3HAYCHUH B MTO3HAHUU KMUBOM MPUPOJIBI U 00ECIICUCHUH
CYILIECTBOBAHMSI YeJIOBEYECKOTo 001miecTBa. COrjlacHO Ha3BaHHBIM TMOJIOKEHUSIM,
OnpeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPAMMBbI [0 OMOJIOTHU U €€ CTPYKTYpa.

[IporpaMmMa mo Ouosoruu maéT MpeACTaBICHHE O IeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEJICTBAMHU
yueOHOoro mnpeamera «buosorusi», ornpeaenser o0s3aTelbHOE MPEAMETHOE
collepKaHUe, €ro CTPYKTypy, pacopelneiieHue Io paslejaM H Temaw,
PEKOMEHIyeMYIO TIOCIIeI0BATEIbHOCTh M3YUCHHS YU4EeOHOTO MarepHuala ¢ y4&ToM
MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSI3€U, JIOTUKH 00pa3oBaTEIbLHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOmMXCsl.

B nporpamme mno OuonoruM TakKe YUMTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM pe3yjibTaTaM
oOyueHus B (OPMHUPOBAHMM OCHOBHBIX BHUJOB Y4e€OHO-ITO3HABATEIbHOU
JEATEIbHOCTH/YUeOHbIX JEeUCTBUN OOy4YarolIUMXCcsi MO OCBOCHHUIO COJEp KaHUs
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no 6uonorun (1011 kimaccel, 6a30BbI ypOBEHb) peaIn30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU OWojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMN, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMHN JIMYHOCTH, SKOJIOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3I0POBOM
oOpa3e >XKM3HM M OEpEeKHBIM OTHOIIECHHUEM K OKpYKaloleld MPUPOIHON cpene.
[TosToMy Hapsy ¢ U3yuyeHHEM OOIICOMOJIOrMYECKUX TEOPUM, a TaKKe 3HAHUM O
CTPOCHHUU JKUBBIX CUCTEM Pa3HOTO paHra U CYIIHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHHUMAaHHUE HCIOIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HH ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4Huclie: TPO(PUIAKTUKK HACJIEICTBEHHBIX 3a00JieBaHUI YeIoBeKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
1eJIeCO00pa3HOro MOBEACHUS B OKpYyKalolled NpUPOJHON Cpele, aHaau3a
BIIMSHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOAHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJTHONW HAIPABIECHHOCTH
y4yebHoro npeamera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTHIO 0OecTeUeHUs



YCJIOBUM ISl pEIIEHUS] OJJHOM M3 aKTyallbHBIX 3a/lay IIKOJBbHOTO OMOJOTHYECKOTO
oOpa3zoBaHus, KoTopas mpeanonaraet (opMUpoBaHHE Y  OOydarouuxcs
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa oOecrieunBaer (popMUpOBaHUE y OOYHAIOUIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYMTEINIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLMUHU, CO3HAET
yCIIOBUSL  JJIi:  TIO3HAHUS  3aKOHOB  JKMBOM  MpupoAbl, (OPMUPOBAHUSA
(yHKLIMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0e€30MacHoro odpasa
YKU3HH, IKOJIOTMYECKOT0 MBILUICHHS, HIEHHOCTHOIO OTHOILIECHHUS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiroe 3naueHne GMOIOTUS UMEET TAKXKe TSl PEIICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  33Jad  CpeaHero  odmero  o0pa3oBaHuUs,  COIMAIM3AINA
oOyuatomuxcs. M3yueHune 6uonoruu o0ecrneurnBaeT ycioBus JUisi (POpMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX U  HWH(GOPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET HMHTETpAIlMM OWOJIOTHYECKUX 3HAHUU C
MPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE MOJIOKEHHUS O MpEAHA3HAYEHUM Y4eOHOro mnpeaMera
«buonorus» cocraBUIM OCHOBY J[UId ONpEAENIEHUus MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHIO €r0 COJAEp’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OHOJIOTUH.

Ot60p copepxkanus yueOHoro npenmera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jd, B COOTBETCTBHH C
KOTOPBIM OOYyYaroluecs: JOJKHBI OCBOMTh 3HAHWUSA M yMEHMs, 3HAYUMbIE IS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONPEACNAIOIINE aJeKBAaTHOE IOBEACHHUE
yeJoBeKa B OKpYKarolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
KU3HU U TNPAKTUYECKOM AesTeabHOCTH. Oco00oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTBI COIEPKAHUSI, KOTOPbIE CIIy»aT OCHOBOM At pOpMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3aluu
OMOJOrNYECKOro 00pa30BaHUs.

CTpyKTypUpOBaHUE COJAEpX aHUs Y4eOHOro maTepuajsa B MpPOrpaMme II0
OMOJIOTMHM OCYIIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHHs 3HAHUU 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX KUBOU MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHoro npeamera «buonorus»
BBIJICJICHBI CIIEYIOUINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
HAay4YHOTrO To3HaHUs», «KieTka kak Ouonorumyeckas cuctemay, «OpraHu3Mm Kak



Ouonoruueckas cucreMa», «CucTeMa M MHOrooOpa3ue OpraHu4ecKOoro Mupay,
«OBOJIIOLINSA KUBOU MPUPOAB, « IKOCUCTEMBI U MIPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yudeHus ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pPAa3HOTO paHra M MNPUOOPETEHHE YMEHHM
UCIOJIb30BaTh ATH 3HAHMS JJIs TPAMOTHBIX JEHCTBHII B OTHOIIEHUU OOBEKTOB
YKUBOU MPHUPOABI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX POOJIEM.

JlocTmxenue 11ed u3ydeHus: yueOHnoro npenmera «buonorus» nHa 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUYECHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIaX, CIyXKalllUX OCHOBOMU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHUHE MHUPA, O
METOJIaX HAy4YHOTO TMO3HAHMS, CTPOSHUH, MHOTOOOpa3uu M 0COOCHHOCTSIX KUBBIX
CUCTEM pPa3HOr0 YPOBHS OPraHM3alMH, BBIIAOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTHH;

(¢opMupoBaHrue y OOYYarOIIMXCSl MO3HABATEIbHBIX, WHTEIEKTyaJIbHbIX W
TBOPYECKUX CIIOCOOHOCTEW B MpOLIECCe aHaM3a JaHHBIX O MyTAX Pa3BUTUS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, MAEH M MOJAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIr0 YPOBHS OPraHU3aLUU;

CTaHOBJIEHHE Yy oOOydwarommxcs oOmel KyJiabTypbl, (PYHKIIMOHATbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYKAIOLIETO
MHUpa JKMBOW MPUPOALl HAa OCHOBAHMM 3HAHUM M OIbITA, IOJIYYEHHBIX IpPH
W3y4YCeHUU OHOJIOTHH;

dopmupoBaHHe Yy OOYy4YaOMIMXCA YMEHHMM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOT Ui,

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH IO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEl, COOTIOICHUS DTUIECKUX
HOPM IIpY MIPOBEACHUH OMOJIOTUYECKUX UCCIIEI0BAaHUI;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM ISl TOBBIIIEHUS YpPOBHS
HKOJIOTUYECKOM KYJIBTYpPBI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOU JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPY KaIoIlEen cpeie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOuiero oOpaszoBanusi «buonorus», uydaemas Ha
0a30BOM YpOBHE, SBIISIETCSI OO0S3aTENIbHBIM YUYE€OHBIM IMPEIMETOM, BXOMSIIMM B
COCTaB MpeaMeTHOM 00nacTh « ECTeCTBEHHO-HAYUHbIE TPEIMETH.



J{nst u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CpeJIHETO 00111ero o0pa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kmacce — 34 ygaca (1 yac B Henento), B 11 kiacce — 34
yaca (1 gac B He/IeII0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMU H
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Mertoabl O3HAHMS KUBOM MPUPOIBI (HAOTIOIEHUE, IKCIIEPUMEHT, OITMCaHuE,
u3MepeHue, kiaccuukamus, MOJETUpPOBaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. HapBun, I'. Menaens, H. K. Konbuos, k. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS YKUBOU MPUPOJIBD.

JlaGopaTopHblie M NpakTHYeCKUE PadOThI:

[Ipaktrnueckass padora Ne 1. «Jcrnonb30BaHHE pa3IMYHBIX METOJOB MPH
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPTaHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3yueHus: ouonoruu. OTinnune
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHoOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJEKYJSIPHBIN, KIETOYHBIN, TKAHEBbIA, OPraHW3MEHHBIN, MOMYJSALHOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYeCKui ), OMoc(epHBI.

JlemoHcTpanum:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HU», «YPOBHU OpraHU3ALMU
YKUBOU MIPUPOIBD».

O6opynoBanue: mojaenb Mojiekybl JIHK.

Tema 3. XumMuuecKkuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKHE DJIEMEHTHI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMK BOABI W MHHEPaAIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHHe OeIKOB. AMUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIEpBUYHAs, BTOpUYHAS, TPETHUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OeikoB. buonornueckue
byHKIUN OETKOB.



®depmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpatHas crneuuduuHocts. KodepmeHTsl. ButamuHbI.
OTnnuus pepMEHTOB OT HEOPTAHUUECKUX KaTaIUu3aTOPOB.

YrineBogel:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) M MoJiMcaxapubl (Kpaxmas, TJHUKOTEH,
1eJUII0I103a). buonornyeckue GyHKIMM YTII€BOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdomunuasl, crepouabl. ['UapoduibHO-
ruapodobHbie  cBoicTBa. buonornmueckue @yHkuum sunuaoB. CpaBHEHHE
yTIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hyxkmeormaet — MoOHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pyukuuun JJHK. Ctpoenue u pynkiuu PHK.
Bunet PHK. AT®: ctpoenue u QpyHKIuu.

[{utonorus — Hayka o kieTke. Kiietounas Teopust — mpuMep B3aMMOIEUCTBHUS
uzei u (akToB B HAYYHOM MO3HAHUHU. MeTOIbl H3yUeHHs KIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOuMe MNPU3HAKU KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, mosiekynbl JIHK kak reHeruueckuit ammapar,
cCUCTEeMa CUHTE3a Oelka.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuoruyeckas. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTHYECKON KieTku. KnerouHas creHka Oakrepuil. CtpoeHue
DYKapUOTUYECKOM KIETKHM. (OCHOBHBIE OTJIMYMSA PACTUTEIBHON, MXUBOTHOW M
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, MX
¢ynkuuu. [Inazmatnueckas meMOpana, e€ cBoricTBa U pyHKuuu. L{luTomnasma u eé
opranousl. OnHoMemOpanHbie opranounbl kiaetku: JIIC, anmmapat ['ombmxw,
an30coMBbl. [10yaBTOHOMHBIE OPraHOWIbl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Tpoucxoxnenne MUTOXOHApUNM M T1actul. Bunel nmnactun. HememOpannble
OpraHOMJIbl KJIETKUA: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIU, PECHUYKH,
KI'yTUKU. QYHKIUKA OPraHOUI0B KJIETKU. BrirroueHus.

SAnpo — perynaropHslil neHTp kiaeTku. CTpoeHue sjpa: sjaepHas o00souka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcHopT BELIECTB B KJIETKE.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIE».

Tabmuubl n cxembl: «lleproguyeckas TabauIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJeKyJIbl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJIbl OeKay,
«Ctpoenue ¢pepmenta», «Hykimennossie kuciotel. JIHK», «CTpoeHne MoseKyibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue spa KIEeTKn», « Y IeBoAbD), «JIMIuasD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [UJIsl TPOBEICHUS
HAOMIOICHUH, W3MEPEHHUH, AKCIEPUMEHTOB, MUKpPOMNpENapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHass pabora Ne 1. «M3yueHume KaTaJIUTHYECKONH AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHas pabora Ne 2. «M3yueHue CTpoeHUS KIETOK pAaCTCHUH,
JKUBOTHBIX M OakTepHil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BemIecTB, WK MEeTa00M3M. ACCUMUIIAINS (TUTACTUYECKH OOMEH) |
JUCCUMUJIISIIUSA (SHEPTeTUUECKUii OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B TMOHUMAHUU
MeTabom3ma.

Tunbl oOMeHa BellecTB: aBTOTpO(dHbINA U rerepoTpodHsbiii. Posb GpepmeHToB
B OOMEHE BEIIECTB U MPEBPALIEHUU JHEPTUU B KIIETKE.

®dortocunre3. CperoBas u TemHOBasg (a3pl (oTocuHTe3a. Peakuuun
¢dorocunTeza. IphekTuBHOCTh (HOTOCUHTE3a. 3HaUCHHE (POTOCUHTE3A IS KU3HU
Ha 3emiie. Biausinue ycinoBuil cpeapl Ha (D)OTOCUHTE3 U CIIOCOOBI MOBBIIICHUSI €T0
MPOAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIIHe OaKTepuu. 3HAaUEHHE XEMOCHHTE3a ISl
YKU3HH Ha 3eMIe.

OHepreTudeckuii oOMeH B KieTke. PaciierieHne BelecTB, BBIACICHHUE U
aKKyMYJUPOBAaHHE DSHEPrUM B KJIETKE. OTambl HSHEPreTUYecKoro ooOMeHa.
['mukonuz. bpoxenue m ero Buabl. KucnopomHoe oxkuciaeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnIuTeNnbHOE dbochopunupoBanue. OddeKkTUBHOCTD
HHEPIreTUICCKOr0 OOMEHa.

Peakumm marpuunoro cumHTe3a. ['eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetmueckoil mHopmanuu B KieTke. ['eHeTHYecKuil KOA U €ero
cBoiicTBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. Tpancnsuua — Guocunres
oenka. Ortambl TpaHchsuuu. KoaupoBanue amuHOKucIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hekinerounsle ¢popMbl xu3HU — BUpYChl. UcTtopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOEHHOCTHM CTPOECHHS M SKM3HEHHOTO 1MKJIA BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMUY) — BozOyautens CITM/la.



OOpatHast ~ TpaHCKpHUIILMA, peBepTaza W uHTerpaza.  [Ipodwunaktuka
pacnpocTpaHeHuUs: BUPYCHBIX 3a00JIeBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. MBanoscknii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tunel nutanwsy, «Metabomusm», «MUTOXOHIPHUSY,
«JHepreTudeckuii oomen», «Xiopormiacty, «Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeThueckuii Koy,
«Bupycs», «baktepuodarn», «Ctpoenne u xu3HeHHbI 1ukn Bupyca CIIN/]a,
oakTepuodaray, «Permmukarms JTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpunuus»,
«buocunres 6enka», «CTpoeHue KIeTkn», Moaenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil UK, WM KU3HEHHBIM LUKN KieTku. WHTepdaza u MUTO3.
[Ipoueccel, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JIMTITON THBIN M TalUIOMJIHBIA  XPOMOCOMHBIE HaOOPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHMSI W  WHIWBHUAYAJbHOTO  Pa3BUTHUSA
OpPTaHHU3MOB.

Henenne knetkn — muto3. Cragum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrHYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromTo3.

®opMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buapl Oecrnonoro
Pa3MHOXKEHUA: JEJICHUE HaJABOE, IIOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYUS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. [Ipoiecchl, MpoucXoasliue Ha CTaAusAX MENo03a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOIOrMYECKUid CMBICT H
3Ha4YeHUE Meno3a.

["ameTtorenes — mporiecc 0Opa3oBaHWs TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHWE W Pa3BUTHE TMOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SHUIEKJIeTKa) — CIIepMaTOreHe3 U OBOICHE3.
OCcoOEHHOCTH CTpPOEHMS SWLEKIETOK M crepMaTo30uaoB. OIuiog0TBOpPEHUE.
[Taprenorenes.

WunuBunyanbHoe pas3BuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAIBHOTO PAa3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npoOrienue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pa3ButHe. TuIbI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsMoe (IMYMHOYHOE). BnusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIE
YpOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HEe3 IIBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubl u cxembl: «Dopmbl pa3sMHOKEHHS OPraHU3MOBY», «JIBolHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHWi», «BereraTuBHOE pa3MHOKECHHE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounstii nuukm», «Permmukanus JIHK», «Mwuto3y,
«Menosy, «Ilpsmoe n HenpsMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAKOIUX U
4yenoBeka», «OCHOBHbBIE CTAJIUU OHTOT€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKpPOITpenapaTsl «CnepmaTo3onapl
MJICKOITATAIOWIETOY, «SHIEKIeTKa MJeKonuTarumero», «KapuoknHes B KieTkax
KOpEIIIKa JyKa», MAarHuTHAas MOJEb-alIUIMKauus «/leleHue KIEeTKW», MOJIEIb
JHK, Mmonens metadazHoit XpoOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUe padoThI:

JlabopaTopHas pabota Ne 3. «HaGmronmeHne MuTO3a B KIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENapaTaxy.

JlaGopatopHas pabota Ne 4. «M3yueHuwe CTpOEHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTaX).

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTnku. Ponbs nuTosioruu
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKian poCCHUCKUX M 3apyOeKHBIX
VYEHBIX B Ppa3BUTHE TEHETHUKUA. METOJbl TEHETUKU (TUOPHUAOJIOTHUYECKUN,
UTOTEHETUYECKUM, MOJEKYJSIPHO-TeHeTUUeCKHil). (OCHOBHBIE T'€HETHYECKUE
NoHATHSA. [ 'eHeTnYeckass CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUS MPU3HAKOB, YCTaHOBIICHHBIE . Menaenem.
MonorubpuHoe CKpenmBaHue. 3aKoH eAuHooOpa3usi TUOPUIOB TMEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paACLICIUIEHUS MPU3HAKOB.
['unioresa yuctotsl ramet. [1oHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpeluMBaHWe. 3aKOH  HE3aBUCHMOTO  HacleAOBaHUS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
AHanusupyrolee ckpenmpanue. Mcrnonp30Banne aHAIM3UPYIOIETO CKPEITMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuemyienHoe HacneioBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBAaHUIO T€HOB. HapymieHne CuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. | eHeTHYeCKUE KapThl.



['eneTnka nosia. XpoMOCOMHOE ONpPEAEICHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3mbl. HacnegoBanue
MIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

M3mMeHunBOCTh. BHibl ”3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BapralloHHbIN psifi U BapuallMOHHAsi KpUBasi.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKK U KX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, WM T€HOTHUIMYECKas, W3MEHYMBOCTb. KoMOMHaTHMBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYMBOCTU. MyTallnoHHast u3MeH4YUBOCTh. Knaccudukanus MyTanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuunHbl MyTaiuii. MytareHusle (hakTopsbl.
3aKOH rOMOJIOTHYECKHX PAAOB B HAclIeACTBEHHOM n3menunsoctu H. M. Basuiiosa.

BuesinepHas HaclIeICTBEHHOCTh M U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun uenmoBeka. OCHOBHBIE METOAbI T€HETUKH
YeJI0OBEKa: FeHeaIOrnYecKuil, OJIM3HEOBBIN, IIMTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJISIPHO-TE€HETUUECKUA. CoBpemeHHOE ONpeIeJICHHUE r€HOTHUNA!
ITIOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T1I1P-anamm3a. HacmencTtBennnie 3a00JicBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
00JI€3HN C HaCJIEICTBEHHOW MNPEApacHoiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnyeckne W TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIETKH. [IpuHIUMIEBI
3JI0POBOT0 00pa3a MKU3HH, TUATHOCTUKHU, TPOPUIAKTUKA U JIEYEHUSI T€HETUYECKUX
Oosie3Hel. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKON
TE€HETUKHU B NMPEJOTBPAILEHUH U JICUEHNN T€HETHYECKUX 3a00JI€BaHUI YEIOBEKA.

JlemoncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuupr  w cxembl:  «MOHOTHOPUIHOE  CKpELIMBAHHE U €0
LUTOTEHETUYECKAs] OCHOBAa», «3aKOH pACUICIUIEHWS M €ro LHUTOreHETHYeCcKas
OCHOBa», «3aKOH YHMCTOTBl  Tramer», «JlurubpugHoe  CKpeuuBaHHe»,
«uTomornyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIMBaHUsI, «Metio3y,
«B3auMoznencTBue aIeNbHBIX TE€HOBY», «l'€HeTHueckne KapThl pacTEHUH,
KMBOTHBIX W YEJIOBEKa», «l'€eHeTHMkKa moyia», «3aKOHOMEPHOCTH HACJENOBaHUSA,
CLUEIUICHHOIO0 ¢ mojom», «KapuoTuiel 4YenoBeka M KUBOTHBIX», «BuHIbI
U3MEHYUBOCTHY», «MoaudpukalmoHHas HW3MEHYUBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTallmOHHAasi U3MEHUHUBOCTD.

O6opynoBanue: MojAeNU-aMIIMKaIU  «MOHOTHOPUAHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmBaHuey, «llepexpéct



XpOMOCOM», MHUKPOCKON W MuUKporpenapar «pozoduna» (HopMma, MyTaruu
(bopMBI KPBLUIBEB M OKPACKH Telia), repoapuid «I'opox moceBHOM».

JlaGopaTopHble U MPaKTHYECKHE PadOThI:

JlabopaTtopHast pabora Ne 5. «V3ydeHune pe3ynpbTaTOB MOHOTHOPHIHOTO H
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30( MBI HAa TOTOBBIX MUKPOIIPEapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenue MoauUKAIIMOHHON N3MEHUYNBOCTH,
MIOCTPOCHUE BaPUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOWD.

JlabopaTtopHas pabora Ne 7. « AHamu3 MyTanuid y Ipo30(ribl Ha TOTOBBIX
MUKPOTIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHue MW aHaJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknusa Kak HayKa W MPOIECC. 3apOXKIACHUE CENECKIMU U JOMECTUKAIHUA.
VYuenue H. WM. BaBuioBa 0 1eHTpaXx NPOUCXOXKIACHUS U MHOTrooOpas3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl NMpOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
Opo/Jia, ITaMM.

CoBpeMeHHbIE METOIbI CelIeKIUU. MacCoBbIi U MHAUBUAYAIBHBIN OTOOPHI B
CEJEKIIMU pPACTEHUM U KUBOTHBIX. OLIEHKa JKCTepbepa. bIM3KOpOoICTBEHHOE
ckpemuBaHue — uHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YUCTBHIX JIUHUH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE cKpeluBaHue — ayTOPUIAMHT.
Otpanénnas rtulOpuausanus W €€ ycnexu. VCKycCTBEHHbIM MyTareHe3 W
MOJy4YEHUE TOJUIUIONAO0B. JIOCTMKEHHS CENEKIMU PACTEHUM, MXWUBOTHBIX U
MUKPOOPTaHU3MOB.

buoTtexHonorus kak oOTpaciab MPOU3BOACTBA. ['€HHAsg HMHKEHEpHUs. ITarbl
co3ganusi pexomOunantHon JIHK wu TpaHcrennnix opranusmoB. Kierounas
uHxeHepus. Kiietounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiioHupoBanve BBICOKOMPOJYKTUBHBIX CEIHCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Dkoyioruuyeckue M dtuyeckue  npobmemsl. MO —  reHeTuyecku
MO (ULIPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

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

Tabnuupl u cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHui», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacrenuity, «OTaanéaHas rudpuausamnus», «PadoTer akagemuka M. ®@. liBaHoBay,
«ITomumnongus», «OOBEKTHI OUOTEXHOJNOTUWY», «KieTouHble KyabTypbhl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHu€: MYJISKH IUIOJ0B U KOPHEILIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repbapuit «CenbCKOX035CTBEHHBIE PACTCHUS.



JlaGopaTopHble U NpaKTUYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOAbl U JOCTUKEHHUS CEJIEKIMA PACTCHUN H
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, IUIEMEHHYO bepmy,
COPTOMCTBITATEILHBI ~ YYaCTOK, B TEIUIMYHOE XO3SMCTBO, JaOOPATOPHUIO
arpOyHUBEPCUTETA WIK HAYUYHOTO LICHTPA)».

11 KIIACC

Tema 1. JBoronMOHHAas1 OMOJIOTHA.

[IpeanocbuIKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue 3>BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OHMOJIOTUU U APYTHX HAYK.

CBuzerensctBa  3BOoONUU. [lameoHTONIOrMYECKHE: ITOCIIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMYECKON JIETOMMCH, NEPEXOJHbIE (OPMBI.
buoreorpaguueckue: cxoncTso u paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOACTBA W pas3nuuus 3MOPHOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJOTUYHbIC, AHAJIOTHYHbIE,
pyAUMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OUOXUMHUYECKUE: CXOACTBO
MEXAaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKHMX MyTeH y BCEX
OpraHU3MOB.

OBomonmonHass teopuss Y. JlapBuna. Ilpeanochulkd BO3HUKHOBEHUSA
JapBuHU3Ma. JIBHKYIME CHJIBI HBOJIOUMU BUAOB 1O JlapBHHY (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAsT W3MEHYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBostonus. [lomynsuus kak eAMHUIA BUAA U SBOIIOLHUU.

JIBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B MpUpojie. MyTallMOHHbIN
Ipouecc M KOMOMHATHBHas M3MEHYMBOCTH. [lOmyNsiiMOHHBIE BOJHBI U JIped
reHoB. M30isnust 1 Murpanusi.

EcrtecTBeHHbII 0TOOp — HampaBisgiomuil Qakrop sBomouud. DOpMEI
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB Kak pe3ynbTar 3Boionuu. Ilpumeps
MPUCTIOCOOJICHN Y OpraHu3MOB. ApoMopd03bl ¥ HIMOATATITAIIHH.

Bun wu  BugooOpazoBanue. Kputepunm Buma. OcHoBHbBIE  (DOpMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0rHYecKoe.

MakposBonmonusi. PopMbl  ABOMIONUU:  (DUIIETUYECKAs], JIUBEpreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTtuMocTh 3BONIOIHH.

[IporcxoxkieHHEe OT HeCHEeUUaTU3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpanuu:



[Toptpetsl: K. Jlunnueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. CeBepuios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoprOBI  3a
cyllecTBOBaHHE», «EcTecTBeHHbI 0TOOP», «MHOroodpasue cCOpToB pacTEHUI»,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTamroHnHas
U3MEHUYHUBOCTB», «Apomopdo3by, «Unumoamantaumum», «OOIIas aereHepauus,
«/IBmkymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra nyremectBuas Y.
Hapsuna», «bopbba 3a cymectBoBaHue», «IIpucmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpagnueckoe BUI000pa3oBaHuE», « IKOJIOTMUYECKOE BUI000PA30BAHUE .

O6opynoBaHue: KOJUICKIIMS HACEKOMBIX C PAa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsH, KoyuleKius «[Ipumepsl 3alMTHBIX MPUCIOCOOTICHUN y
KUBOTHBIX», MOJIeNb «OCHOBHBIC HAMpPABICHHS HBOJIOIHUNY», OOBEMHAS MOJEINb
«CTpoeHue ToJIOBHOTO MO3ra ITO3BOHOYHBIX).

buoreorpadguyeckas kapra wmupa, KoJulekius «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», wojnenp ammmkauus «llepexpéct
XpOMOCOM», BIaXHble TmpenapaTel «Pa3Butne Hacexkomoro», «Pa3Butue
JATYLIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (OpMbl KpPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie M NpakTHYeCKHe padoThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHYECKOMY
KPUTEPHIO».

JlabGoparopHas padora Ne 2. «OnucaHue npucrnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe H Pa3BUTHE )KU3HU Ha 3em.Ie.

JloHay4Hble TpPEACTABICHUS O 3apOXKJICHUM XKWU3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONMUSI. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUYECKOM 3BOIIOIMU. HavanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHME MpPOTOKJIETKU. llepBble KIETKM W HUX 3BOJIOLMS.
dopMHUpoBaHUE OCHOBHBIX TPYMI )KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas dpel. llameosolickas spa U €€ mNepuoabl: KEeMOPUNCKUH,
OpPZIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, [IEPMCKHUHU.

Me3so30iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOIA.

KaliHo3oiickas »3pa ®W €€ TmNepuoAbl: MMaJCOT€HOBBIM, HEOTE€HOBBIN,
AHTPOIOTE€HOBBIM.



XapakTepucTUKa KJIMMaTa M TeoJOrMYecKuX mpoieccoB. OCHOBHBIE JTallbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [l0siBIIEHNE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEeCKOro Mupa Kak OTpaxeHue 3BoJoUHH. OCHOBHBIE
CUCTEMATUYECKUE IPyIIIbl OPraHU3MOB.

DBOJIIOLKA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue mpeacTaBieHHil o
MPOUCXOKJICHUHN YeJloBeKa. MeTroabpl Hu3ydeHus aHTponoreHesa. (CxonacrtBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEJIOBEKA.

HBwxymme  cuwibl  (paktopel) — aHTpomoreHne3a.  HacnenctBennas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM 0TOOp. OOmecTBeHHbId 00pa3 KHU3HH,
W3TOTOBJICHUE OPYAUI TpyZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaMU U BETBU JBOJIFOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbi, YenoBek mnpsamMoxondmni, YenoBek Heanaepranbckni, Yenosek
pa3yMHbIil. Haxoakum HCKOmaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAaHHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM roJIOBHOIO MO3ra, 00pa3 )KU3HH, OPYAUSL.

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUIHAS
(eBpaszmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpHalbHas),  MOHTOJIOHJIHAS
(a3narcko-amepukaHckas).  UepTsl  NPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYILIECTBOBaHHS. EIMHCTBO 4YenoBEYECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. . Onmapun, C. Mmwuiep, I'. FOpu, Y.
JapBuH.

Tabmupel 1 cxembl: «BosnukHoBeHme ConaHEUHO# cuUCTeMbl», «Pa3BuTihe
opraHuyeckoro wmupa», «PactutenpHas kietka», <OKUMBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoOBpeMEHHas CHCTEMa OPraHUYECKOIO MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MaJCOHTOJIOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmme moan», «pesHue moan», «llepsbie
COBPEMEHHBIE JI0N», «HemoBeuecKue pacs».

O6opynoBanue:  Mymsku — «[IpoucxoxkaeHne — denmoBeka»  (OIOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMaHbOHLA), CIEHKH WIH
U300pKEHHUSI KaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOmma, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie U MpaKTUYEeCKHE PadOThI:

[IpakTudeckast padora Ne 1. «M3ydyeHue nckomaeMbIX OCTATKOB PacTEHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).



DKCKypcHsi «IBOJIOLUS OPraHMYEecKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl ¥ OKpYy KaloLas cpeaa.

DKOJIOTHs KaK HayKa. 3afa4yd ¥ pa3aenbl 3KOJOTuA. MeToabl 3KOJIOTHYECKUX
UCCJIEI0OBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAaHU3MEHHAS.

Okonoruueckue Qaktopel. Krmaccuduxamuss sxomorndeckux (HakTOpOB:
abnoTnyeckue, OWMOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOJIOTHYECKUX
(haKkTOpOB Ha OPraHU3MBI.

Abuornyeckue (akTopbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust opraHu3MOB K  JIEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buosornueckne puTMBl.

buotnueckue (hakTopBHI. Bunsr OMOTUYECKUX B3aMOJIEVCTBUU:
KOHKYPEHIUsI, XUITHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, kooreparus,
MyTyallu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEeUTpa3M. 3HaueHUWe OMOTHYECKUX B3aWMOJEHCTBUN ISl CYIIECTBOBAHMS
OpPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKU monyJisiuud. OCHOBHBIE IOKa3aTeNH
NOMYJISILMA: YHUCIEHHOCTh, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanud. J[mHaMuka YuCcI€HHOCTHU MOMYJISIIUN U €€ PEryJIALUS.

JlemoHcTpanum:

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

Tabmuupbl u cxemsl: Kapta «lIpupoansie 30HbI 3emum», «Cpenbl oOUTaHUA
opranuszMoBy», «®Poronepuonnusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISUU UHOY30pUU-Ty Penbkuy, «IlurieBsie memm.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlabGoparopnas pabota Ne 3. «Mopdonornyeckue 0COOEHHOCTU PaCTEHUN U3
pPa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas pabota Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktrueckas padbota Ne 2. «Iloncyét nI0THOCTH NOMYSUUNA pa3HbIX BUIOB
pacTeHui.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmiectBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBas,
MPOCTpAaHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBs3U B
OHOIIEHO3E.

Dkosiornueckre cuctembl (skocucteMsbl). [loHsatne 00 »sKocucTeMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUHU B IKOCUCTEME.
Tpoduueckue (muieBbie) YpPOBHU JKOCUCTEMBbI. [luieBble 1€MW W  CETH.
OcHOBHBIE TMOKa3aTeIu HKOCUCTEMBI: OMoMacca, MNPOAYKIHUS. DKOJIOTHMUYECKHE
NUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, Omomacchl. (CBOWCTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALHMS, pa3BuTHe. CyKIEecCus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTPONIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHUCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOrMUYECKOro pasHooOpasus Ha 3eMIie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiipl, coctaB U CTpyKTypa
onocheprr. XKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMOchepb Kak
TJI00aMbHOM JKOCHUCTEMBI. J[MHaAMuUYeckoe paBHOBecHE W oOpaTHas CBS3b B
ounocdepe.

KpyroBopoThI BelIeCTB U OMOT€OXMMHYECKUE ITUKIIBI 3JIEMEHTOB (yriaepoja,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHbIE U3MEHEHUs B Onocdepe.
['106anbHbBIE IKOJIOTMYECKUE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOIBI " YEJI0BEYECTRA. CoxpaHneHnue
Onopa3zHo0Opa3us Kak OCHOBa yCTOMYMBOCTU Ouocdepsl. OCHOBA palliOHAIBHOTO
yIpaBleHUs MPUPOJHBIMU pecypcaMu U UX UCIHOIb30BaHuE. JloCTKeHUs
OMOJIOTMU U OXpaHa IPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «llumeBsie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiecTBa», «llenmn nuTanusy, «IKoJOrHYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCHUCTEMA
XBOMHOTO  Jieca», «buoneno3d Bogoéma», «ArporeHod», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCUCTBHS Ha IpuUpody», «BaxHeWmme UCTOYHUKHU
3arpsi3HEHMs BO3JlyXa W TPYHTOBBIX BO», «[louBa — BaxHeHIIas cocTaBistomias
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiid 3¢ hexT», «DaKTOphI
paIroaKTUBHOIO 3arpsi3HeHus Ouocdepb», «OOmas crTpykrypa Ouochepb»,
«Pacnpoctpanenne xku3Hu B Ouochepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopot azota B Ipupoae».

O06opynoBaHue: MoJeib-anmuivkanus « TunuuHaele OHOLIEHO3bD», TepOapuid
«PacTtutenbHble coo01IecTBa», KoJuleKuun «buoinenos», « Bpenqurenu BaxkHenmmx
CEIIbCKOXO3SIMICTBEHHBIX ~ KYJbTYp», TepOoapuul ¢ KOJUIGKIIUM PACTeHUH U
YKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYECKHUM TPYINaM OJHOTO BHU/IA,



Kpacnas xnura Poccuiickoit ®epepanuu, u300pakeHUs OXpaHSEMbIX BHUIOB
pacTeHui U )KMBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cornmacuo ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUA K pe3ysbTaTam
OCBOCHMsSI  OOyYarOIIMMHUCS IporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType AMYHOCTHBIX pE3yJbTAaTOB OCBOCHUA mIpeaMera «buonorus»
BBIJICJICHBI CIEAYIOIIME COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM UJIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAllMM K OOy4YeHUI0 Ouojoruu,
IIeJICHATIPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH MU MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, NPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO0  00pa30oBaHMs, HAJIUYME HKOJOTHMUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» HOCTUraroTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JACSATEIBHOCTU B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPECHHEHM IMIO3ULMM JIMYHOCTH, [ATPUOTU3MA,
YBAXXEHHUSI K 3aKOHY W IIPAaBOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIEMy ITOKOJICHUIO,
B3aMMHOTO YBa)XXCHUS, OEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPaJUILIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickorr Denepaiuu, npupoae u
OKpYXaroUIIen cpeie.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorusy»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA IEITEIBHOCTH B MPOLECCE PeaIu3aldi OCHOBHBIX HAIpPaBJICHUHN
BOCIIUTATEILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl Kak aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KEHHE
3aKOHa U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAEATEIBHOCTA IMpPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BBITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KyJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIHbHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKJICHUH CHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMSA:

chOpMHUPOBAHHOCTh pOoCcuiicKon IPaKIaHCKOMN UJIEHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTU IEpE.l
PonuHoy, ropmoctm 3a CBOM Kpal, CBOK PoanHy, CBOM SI3BIK U KYJbTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHWE K MPUPOJTHOMY HACIEAUIO U MAMSATHUKAM IPHUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJIEHUE U
pa3BUTHE OWOJOTHM, TOHUMAHMUS 3HAYCHUST OWOJOTMU B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy’KeHHIO M 3amuTte OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE IyXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJ]a B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIIAM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu Hapos10B Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;



MOHUMAaHUE AMOILIMOHATILHOTO BO3JIEHCTBUS KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUECKOU JIMYHOCTH;

5) ¢usuveckoro BoCHUTAHMSA, (POPMHPOBAHUS KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JI1ATONOTY YU

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0€30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUJl U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qusnueckas
aKTUBHOCTb), OEpEXKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOILIEHHS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE II€HHOCTU TPaBUJ HHIUMBUIYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 3J0POBbIO U KU3HHU JIHOJEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTHBHOM JI€ATENbHOCTH TEXHOJIOTMYECKOM M COIMAIbLHOU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOSATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHOM JEesTENIbHOCTH, YMEHUE
COBEpHIaTh OCO3HAHHBIM BBIOOp Oyaymedl mnpodeccud U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIUTAHMS:

HKOJIOTUYECKU ILI€JIECOO0PAa3HOE OTHOIIEHHWE K MpPHUpPOJEe KaK MCTOUYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMS IIOCTYNIKOB M OLEHKM MX BO3MOXHBIX ITOCJIEICTBHMA IS
OKPY’KaIOIIEH CPEIbI;

OCO3HaHUE TJI00AJIBHOTO XapakTepa 3KOJOTMYECKUX MpoOsieM M MyTell ux
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble NpPU HU3YYEHUH OUOJIOTHH
3HAHUSA M YMEHHUS TpU pEIIeHUH NnpoOsieM, CBA3aHHBIX C palMOHAJIbHBIM
OPUPOJIONIOIb30BaHUEM  (COOJIIOJIEHME  MpaBUJ  MOBEAEHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHIIOB,
AKOCUCTEM, OHOoChephl);



aKTUBHOE HENpUsITHE JEHCTBUN, MPUHOCALIUX Bped  OKpYKaromleu
NPUPOIAHON Cpejie, YMEHHE MPOrHO3UPOBATH HEOJIArONPUSTHBIE IKOJIOTMYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHUCTBUIN U NPEIOTBPAIATH UX;

HaJIMYue Pa3BUTOrO SKOJOTHYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEJIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MIPaKTUKE, TOTOBHOCTH K y4aCTUIO B IPAKTUUYECKOMN NEATETbHOCTH SKOJIOTUYECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOM KYJIbTYphl KakK CpEICTBa
B3aUMO/ICHCTBUSI MEXKTY JIFOJbMU U TMIO3HAHUS MUDPA;

NOHUMAaHUE CHeuuPUKU OHOJOTUM KaK HAyKd, OCO3HAaHUA €€ pOoJih B
GbopMHpPOBaHUN PALMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXalollleM MHpE KakK O €AMHCTBE MPHUPOJIbI, YeOBEeKa U
oOlllecTBa, B MO3HAHWW MPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOsiemM
COXpaHEHHUS IPUPOITHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOM IMBUIIM3AINU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTHS MEAUIMHBI, CO3/aHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  NPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BbIXOJIa U3 TI00AIBHBIX AKOJOTHUUECKUX MPOOIeM U
oOecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWMOJOTHMUECKUX 3HAHUM B IENIX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHON TPaMOTHOCTH OOydarommxcs, GopMHUpyeMO
IPU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYLUIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKIIIOUEHMS] HAa OCHOBE HAayuyHbIX (AaKTOB U
MMEIOLIMXCS JJAHHBIX C LIEJIbIO MOTYUYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJOTUYECKHE 3HAHMS JUIS
pelieHus Tpo0IeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HaHME IICHHOCTHM HAyYHOW JESATENbHOCTHU, TOTOBHOCTh OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh NHINBUAYAJIBHO U B TPYMIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCIIPCPBIBHOMY 06p8,30BaHI/IIO 141
CaM006p330BaHI/IIO, K AaKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHWH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMHA HOTpC6HOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHS y4eOHOTO mpenmera «buomorus
BKJIIOYAIOT: 3HauyuMMble i1 (OPMHUPOBAHUS MHUPOBO33PECHHUS OOyYaIOIIUXCS
MEXIMCIUIUTMHAPHBIC (MEXIPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa H CHEIU(PUKY METOJ0B IIO3HAHMS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPTHs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4HbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIOBaHUE,  HaOJIOJICHWE,  W3MEpeHHe,  JIKCICPUMEHT H  JIPYTHX),
yHUBEpCaJIbHbIC y4eOHBIC JcicTBHS (ITO3HABaTElbHBIC, KOMMYHHUKATHBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIIme (dbopmupoBaHue GyHKIIMOHATEHON
TPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIIMM OOYyYaroluXcs, CIOCOOHOCTD
o0yyaromuxcs UCIIOJIb30BATh OCBOCHHbIE MEXAUCIUIUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  yHUBEpPCAIbHBbIE y4yeOHbIE JCHCTBHS B
IO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHS IPOTPAMMBI CPEIHET0 OOIIero
00pa3oBaHus JIOKHBI OTPakKaTh:

OBaanenue YHHBepPCATbHBIMH Y4eOHbIMU NMo3HABaTeJIbHLIMH
AEUCTBUSIMM

1) 6a30Bble JJOoruvyecKue JaeicTBUSI:

CaMOCTOATENTLHO  (opMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIIHU, 0O00OIICHUS ), PAaCKPBIBATh CMBICT
OMOJIOTUYECKUX TOHATHH (BBIICTATh UX XapaKTEPHbIEC MPU3HAKW, YCTAHABINBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTpENENATh TETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUHU HX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJIICHHBIMH IICIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKWBOW MPUPOJBI;

CTPOUTH JIOTMYECKHE pPaCCYKIeHUS (MHIYyKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEUYHS B paccMaTPUBACMBIX
SBJIICHUSAX, (DOPMYJIMPOBATH BBIBOABI U 3aKIIIOUCHUS;

IIPUMCHSTH CXEMHO-MO/IeTbHBIE CpelcTBa JUIS MIpEeCTaBICHHS
CYIIIECTBCHHBIX CBSI3€l M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYCCKUX OOBEKTaX, a



TakK€  IPOTUBOPEYMM  pa3HOrO  poja,  BBIIBIEHHBIX B Pa3jM4YHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIU3a UMEIOIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU NOCIIEACTBUN JAESTEIbHOCTH;

KOOPAMHUPOBaTbH M  BBIIOJHATH pabOTy B  YCJIOBHUAX  PEaJbHOTO,
BUPTYaAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUA:

BJIa/IETh HaBbIKaMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHOM JESTEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METOAO0B PELICHUSI TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO
pPa3TUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTU [0 IOJIYYEHUIO HOBOIO
3HAHUS, €ro HHTEpIpeTaly, NpeoOpa3oBaHUI0 M NPHUMEHEHUI0 B YYEeOHBIX
CUTYaLUsIX, B TOM YHUCJIE€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILUICHUS, BIaJE€Th HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTb U (HOPMyIHpPOBaTh COOCTBEHHBIE 3alayd B 00pa3oBaTEIbHON
JEATEIbHOCTH U KU3HEHHBIX CUTYaLUSX;

BBISIBJIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLIEHUs, HaXOAUTh APTYMEHTHI JJISl JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJYYEHHBIE B XOJE PpELICHHsS 3aJa4d pe3yJIbTarThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK TEpeHOoca CPEeICTB U CIOCOOOB
NEHCTBUS B MPOPECCUOHANBHYIO CPELLY;

yYMETh IMEPEHOCUTh 3HAaHUS B MO3HABATEJIBHYIO M MPAKTHUUYECKYIO 0O0jacTu
KU3ZHEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE WJEH, MpeylaraTb OPUTMHAJIBHBIE MOAXOJbl U PELICHMUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

3) pabora ¢ nundopmanueii:

OPUEHTHUPOBATHCS B PA3TUUYHBIX UCTOYHHKAX MH(OpMaIuu (TEKCTe y4eOHOro
nocoOusi, HAyYHO-TIOMYJISIPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHAJIM3UPOBATh



UH(OPMAIUIO PA3TMYHBIX BUIOB U (HOPM MPENCTABICHUS, KPUTUYECKU OLIEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

bopMyIUpOBaTh 3alpPOChl U MPUMEHSTH PA3IMUYHBIE METOJbI MPU MOUCKE U
otbope Omosornueckor MHGOpMAIH, HEOOXOAMMOM TSI BBHITTOJIHEHHS YICOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTU, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3TUUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMYy  TpEACTaBICHUS
ononornyeckor uHpopmauu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KadecTBE CpeAcTBa MNpu padoTe ¢
Ouonornueckoil mHGpOpMalMeH: TNPUMEHITh XHUMHUYECKHe, (u3mueckue W
MaTeMaTHYeCKUe 3HAKWM W CUMBOIIBI, (HOpMyIbl, aO0peBHaTypy, HOMEHKIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJIAJCTh  HABBIKAMM  paclo3HaBaHWSA M 3alUThl  WHMOpMaIuw,
MH(OPMAMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

1) oOmenme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJIBHO BBINOJHEHUS MpeiaraeéMomn
3aJlay, YUYUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3ULUNA APYIHMX yYaCTHHUKOB
JMaJIoTa WM JUCKYCCUN);

pacrnio3HaBaThb HeBepOalbHbIE CpPEJICTBA OOLIEHHsS, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IUKTHBIX CUTYallui,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh PA3IMYHBIMH CHOCOOAMM OOILEHUS U B3aUMOJICHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU opme HopMyITupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTD:

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIWBUAYaJIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJEHCTBUSA NP PEIICHUN YYeOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C Y4€TOM OOLIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjeHa KOJUIEKTHBA,;



NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JEUCTBUSL MO €€ JIOCTMIKECHHMIO: COCTaBJISITh IUIAH JECHCTBUM,
pacnpeneniarh pojaud ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
001t pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaraTb HOBBIE IIPOEKTHI, OLECHHMBAaTh HUIEHU C TIO3ULUUAA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3IHYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OBJaieHne YHMBEPCATbHBIMH PEryJATHBHbIMU ACHCTBUSIMH:

1) camoopranuzamnus:

WCITOJIB30BaTh OHOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TPOOJIEM W UX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3JIOPOBBIO U 3[I0POBBIO0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO NEATEIbHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30oBaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO COCTABJIAITh IUUIaH pEIICHUS NpoOJieMbl € Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuMpsATh paMK{ y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTCHUM;

JienaTh OCO3HaHHBIM BHIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
3a pelIcHueE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HBIX 00JACTSIX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJ€Th HABBIKAMH  TIO3HABATENBHON  peduIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JIEHUCTBUM U MBICIUTENbHBIX MPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIIEKCUU ISl OLEHKU CHUTYalllud, BHIOOpA
BEPHOI'O PEILICHHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHUKEHHIO;



OpPUHUMATh MOTHUBBI W apryMEHThl APYrUX IMpU aHAlU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

3) npuHATHE Ce0A U APYTrUX:

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
NeSTEeIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3UIIMU APYTOro YeJIOBEKa.

HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueOHoro npeamera «buomorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, UHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3JMYHBIX YUCOHBIX CHTYaIlUAX, a TAKKE B PEATbHBIX
KU3HCHHBIX CUTyaIlUsIX, CBA3aHHBIX ¢ Owonorueii. B mporpamme mpenMeTHbIS
pe3ybTaThl MPEACTABICHBI [0 TOAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 10
KJlacce TOJKHBI OTPAXKAaTh:

c(hOpMHPOBAHHOCTh 3HAHWN O MECTE W POJI OMOJIOTHH B CHCTEME HAy9IHOTO
3HaHUS ECTECTBEHHBIX HayK, B (HOPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa WU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOCKHBIX  YUYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTUH, (PYHKIHMOHATHHOU
TPAaMOTHOCTH YeJIOBEKA JIsl pEIICHUS KU3HCHHBIX 3a/1a9;

YMEHHE PAaCKpBIBATh COJEpKAHUE OWOJOTMYECKUX TEPMUHOB W TOHSATHI:
KW3Hb, KIJIETKa, OpraHu3M, Meraboiau3Mm (0OMEH BeEIIeCTB W IIpeBpaIlcHUe
HHEPTUHN), TOMEOCTa3 (CaMOperyJysiivs), YPOBHEBAsT OpPraHU3aIUs KUBBIX CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PETTPOIYKITNS), HACICACTBEHHOCTh, U3MEHYHBOCTD, POCT U
pa3BUTHE;

yMEHUE U3JlaraTh OHWOJIOTHYECKHEe Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHAs JIOrMa MOJIEKYJIApHOM Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 eHTpax MHOrooOpasus u
MPOUCXOXKICHUS KYJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
WX MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE BJIaJIETh METOJIAaMU HAYYHOTO MMO3HAHMS B OMOJOTHU: HAOII0IeHUE U
ONMKMCAHHE KUBBIX CHUCTEM, MPOILIECCOB W SIBICHHUI, OpraHu3aiis W IMPOBEIACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBJICHHE
3aBUCUMOCTH MEXIy HWCCICIyEeMbIMH BEIIMYMHAMU, OOBSICHEHHE IOYYCHHBIX



pe3yJIbTaTOB, MCIIOJIB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU TMOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBPAIICHHS dHEPTUU B KIIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTh MOJMyUYEHHBIC 3HAHHS Al OOBACHEHUS OMOJOTHYECKHX
IIPOLIECCOB U SIBJICHHUM, JJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1eNpl0 obOecriedyeHus O0e30IMacHOCTH CBOETO 3J0POBbsl U 3JI0POBbS
OKPY>KaIOIIUX JIF0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKPYKaroLIei
OPUPOHON cpene, MOHUMAHUE HEOOXOIWMOCTH HCTOIb30BAHUS JTOCTHXKEHUMN
COBPEMEHHOU ononoruu 17§ OMOTEXHOJIOTHIA Ul PalMOHAIBHOTO
IPUPOIOTIOIB30BAHUS;

YyMEHUE pelaTh DSJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyl Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CICIUICHHOE HacleIoBaHue, COCTaBIATH CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHMS JJIsl MPECKa3aHusl HACleOBAaHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHHE BBINOIHATH JIA0OPATOPHBIE M NPAKTHUECKHE padOThl, COONIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOpHBIM 000PYA0BAHHUEM;

yMEHHE KPUTHUYECKH OICHUBATh U HWHTEPIPETHPOBATH WHGOPMAIIUIO
OMOJIOTMYECKOTO COJEP)KaHWsA, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCcOBOM MH(MOPMALINU, HAYIHO-TIOMYJISIPHbIC
MaTepuaibl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCJIEIOBaHUII B OuoJoruwu,
MeAMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[laBaTh COOCTBEHHBIE IMHCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11
Kaacce TOJDKHBI OTPaXaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOW KapTHHBI MUpPAa U HAYYHOIO MHMPOBO33PEHHMS, O BKJIAJE POCCUHCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
TPaMOTHOCTH YeJIOBEKa JIJIsl pEIICHHS KU3HEHHBIX 3a]1aY;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OWOJOTMYECKUX TEPMHHOB WM TOHSTHIA:
BU/I, TONYJIALINS, T€HO(OH, SBOJIOLMS, ABMKYIIUE CUIIBI ((PAaKTOPHI) HBOJIOLUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BU000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,



DKOCHCTEMA, MPOAYUEHThl, KOHCYMEHTBHI, pEIyUEHTbl, LENU [UTAHUS,
HKOJIOTHYECKasl upamua, OMoreoleHos, onocdepa;

yMEHUE Hu3jaraTb OWUOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHMs IJIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPEEIATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJJAMH HAYYHOTO IMO3HAHMS B OMOJIOTMU: HAOIIOICHUE U
ONMCAHHWE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHHWI, OpraHu3aius U MpPOBEACHHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMU BEJIMUYUHAMU, OOBSICHEHHE IOITYUYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IMOHSTUH, TEOPUH U 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTMYECKHX
OOBEKTOB: BUJOB, TMOMYJAIMA, TNPOAYIEHTOB, KOHCYMEHTOB, pPEIyIICHTOB,
OMOreoIleHO30B U HKOCUCTEM, OCOOCHHOCTH IPOIIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHUI000pa30BaHUs, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEWCTBHSI SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOPOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHMS I OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB M SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 370pOBbS M 3I0POBBSA
OKPY>KaIOIIUX JIF0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEACHUS B OKPYKarOLIeH
OPUPOJIHON cpene, MOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pallMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

yMEHHUE pelaTh 3J€MEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETIH MUTAHUSA);

yMEHHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKHUE PadOThI, COOMIOIATH
npaBuiia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKU OIEHMBAaTh M HUHTEPIPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA MACCOBOM MH(POPMAIINK, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpUBaTh  TJI00AJIbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX HMCTOYHUKOB, IPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN armapaTt OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne o/ P Kontpoabnbsie IIpakTnueckue (1upp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
bu6mmoreka [JOK
b 2 0.5
HOTIOTIL Xal HayKa https://m.edsoo.ru/7f41¢292
JKuBble cuCTeMBI U UX OpTaHU3aIUs 1 bubmorexa OK
P H https://m.edsoo.ru/7f41¢292
. bubnmoreka [JOK
XUMUYECKUH COCTaB U CTPOCHUE KIETKH 8 1 1
https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
KuznenesaTeabHOCTb KISTKHU 6
https://m.edsoo.ru/7f41¢292
Pa3zMHOkeHMEe 1 MHAUBUAYAJIbHOE pa3BUTHE 5 | 1 bubmuoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
HacnencTtBeHHOCTh M KI3MEHUYUBOCTh g 15 bubnuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
Cenexuusi opranu3MoB. OCHOBBI 3 1 bu6mmoreka [JOK
OMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
PesepBHOE Bpemst 1 bubmorexa HOK
p p https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3ieioB U TeM Kowrposmsie  Tpakruseckue (undposbie)
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypen
bubnnoreka [JOK
IBOMIOLHOHKAs GHOTOrHS ? ! https://m.edsocL).Iru/7f4lcc74
Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 1 0.5 bubnuoreka [JOK
3emuie https://m.edsoo.ru/7f41cc74
OpraHu3Mbl U OKpYyKarolas cpeaa 5 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
Coo0riecTBa v 9KOJIOTHUECKUE CHCTEMBI 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
PesepBHOE Bpems 2 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
OBULIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

ITOYPOYHOE IIVTAHUPOBAHUE

KaTaJIMTUYECKON aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe aMHJIa3bl
WM KaTajasbl)»

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
ara uudposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue A p
Bcero u3ydeHusi o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsl
bu6nuoreka [IOK
buonorus B cucreme Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
Mertonabl TO3HAHUS JKUBOW MTPUPOJBI.
[TpakTrueckas padora Ne 1
bu6nmoreka [IOK
«Mcnonap30BaHNe pa3TMYHBIX 1 0.5
https://m.edsoo.ru/863e6122
METO/IOB MPU U3YUYEHUHU
OMOJIOTUYECKIX 00BEKTOBY
buosornueckue cucremsl, poLEecChl | bubnuorexa [HOK
U UX U3y4YCHUE https://m.edsoo.ru/863e6564
XUMUYECKUM COCTaB KIIeTKU. Boma u | bubnnoreka LIOK
MHUHEPAJIbHEIE COJIN https://m.edsoo.ru/863e674¢
b K
benku. CoctaB u cTpoeHue 6eIKoB 1 1 nommorexa O
https://m.edsoo0.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
katanu3atopsl. JlabopaTtopHas
pabota Ne 1 «M3yueHue | 0.5 bubnmoreka [JOK

https://m.eds00.ru/863e6b72

VYriaeBoapl. JIunuasl

bubmmoreka [IOK
https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6nuoreka [JOK

8 Hyxkneunosbie kucinorsl. AT® hitps://m.cdsoo.rw/863¢6d5c
9 Hcropus 1 MeTo1bl U3y4EeHHS bubnmoreka [JOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1ieinoctHas )KuBas
cucrema
CtpoeHne 3yKapuoOTHYECKON KIIETKH.
JlaGopaTopHas padorta Ne 2
«3yueHne CTpOCHUS KIETOK bubinmoreka [JOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OIIMCAHHEC
Bbu6nuoreka [IOK
12 OOMeH BelIeCTB U METa00IU3M hitps-//m.cdsoo.r/863¢766¢
13 ®doTtocuHTE3. XEMOCHHTE3 bubmorera OK
https://m.eds00.ru/863e7¢98
14 DHepreTU4YecKuii 0OMeH bubmorexa HOK
https://m.edsoo.ru/863¢e7aae
JKuzHeHHbIN UK KICTKU. [leneHue
KJIeTKu. MuTo3. JIJabopaTtopHast
15 paborta Ne 3 «Habmronenne MuTo3a B 0.5 Bubmaorexa ITOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpEIIKa JTyKa Ha
TOTOBBIX MHKpPOIIpErapaTax»
16 buocunres Oenka. Peakius bubmmoteka [IOK
MaTpPUYHOI'0 CHUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsanus — OnocuHTe3 OenKa bubmorexa LOK
https://m.eds00.ru/863e796¢
18 Hexnerounsie popMbl )KU3HA — bubnnorexka HOK


https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edsoo.ru/863e7540

but6mmoreka [IOK

19 ®opMBbI pa3MHOXKEHHS OPTaHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831¢
N but6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJOBBIX
Kj1eToK. OIIo0TBOPEHUE.
21 JlaboparopHast pabota Ne 4 0.5 bubnmnoreka HOK
«M3ydyeHue cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
” NuauBuyansHOE pa3BUTHE bubnnoreka HOK
OpPTraHU3MOB https://m.eds00.ru/863e8436
” I'eneTnka — Hayka o bubnuorexa [HOK
HAacJIEACTBEHHOCTH U N3MEHYNBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTU HACIEIOBaHUS
24 IpU3HaKoB. MoHOrMOpuaHOE brbamorexa LTOK
https://m.edsoo.1u/863e8878
CKpEIIIMBaHUE
UTHOPHIHOE CKpeIUBaHUE. 3aKOH
25 fei%aBI/II;I/III\I/IOFO H:)JII:IIOBaHI/ISI bubmorexa HOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuensieHHOE HacleJOBaHUE
npu3HakoB. JIabopaTopHas pabora
%6 Neo 5 «M3yuenue pe3ynbTaToB 0.5 bubnmnoreka [JOK
MOHOTHOPHUIHOTO U JUTHOPUIHOTO https://m.edso0.ru/863e8c60
CKPEIIMBAHUS Y TPO30(HIIBI HA
TOTOBBIX MUKPOTIpEnapaTax»
27 I'eneruxa nosna. HacienoBanue bu6nuoreka [IOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MPHU3HAKOB, CHCIUICHHBIX C ITIOJIOM

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

MN3menunBocTs. HenacnenctseHHas
M3MEHUYUBOCTh. JlabopaTopHas

)3 pabota Ne 6. zydenue 1 0.5 bu6mmoreka [JOK
MOIU(DHUKAITMOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHUE BApUALIMOHHOTO psifia U
BapHallMOHHOW KPUBOW»

HacnencrBeHHass “3AMEHUYUBOCTb.

29 JlaboparopHas pabota Ne 7. 1 0.5 bubnmnoreka HOK
«AHaU3 MyTaluid y 1po30(uIIel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTpEnapaTax»

bu6nmoreka [IOK

30 Tenerika Hesoneka ! https://m.edsoo.ru/863e¢8d78
PezepHblil ypok. O600mmeHue mno

31 teme «HacnencTBeHHOCTh 1 1
W3MEHYUBOCTH OPTaHU3MOBY»

bu6nuoreka [IOK

32 Cenexumst Kak Hayka u mpouece ! https://m.edsoo.ru/863e9214

1 MeTobl U JOCTUXKEHUS CETICKITUN ] bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

14 buorexHonorus kak orpacib 1 bubnuorexa [HOK
MPOU3BOJICTBA https://m.eds00.ru/863¢9336

OBHIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
ara uugpposbIe
Tema ypoka Konrtpoabusbie IIpakTnueckue A p
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoTsI padoThI
pecypcsbl
DBOJIIOIUS U METOJIbI €€ U3YUCHUS 1 bubmmoreia LIOK
H A Y https://m.edsoo.ru/863ea20e
Uctopus pa3BuTHs IpeacTaBICHUN | bubnnoreka HOK
00 3BOJTIONINH https://m.eds00.ru/863¢9570
bu6nmoreka [IOK
M 1
HKPOIBOIIOLIA https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€MHMIIA BUJIA ¥ SBOJIOIIH.
FHILE BUA . bu6nmoreka [IOK
JlaGopaTtopHnast pabota Ne 1 1 0.5
https://m.eds00.1u/863e¢99c6
«CpaBHeHME BUJIOB 110
MOP(}OIIOTHIECKOMY KPUTEPHIOH
JIBuKkyuue cuisl (31eMEeHTapHbIE 1 bubnmnoreka HOK
(haKTOpBI) IBOTIOIAN https://m.edsoo.ru/863e¢9da4
bubmnoreka LIOK
EctectBeHHbIi1 0TOOD 1 ero (hopMbl 1
p $op https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOIIONNY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BugooOpa3oBanue. JlaboparopHas | 0.5 bubmuoreka [JOK

pabota Ne 2 «Onucanue

HPHUCIIOCOOJICHHOCTH OpraHu3Ma U eé

OTHOCHUTEJIBHOTO XapaKTepay

HaHpaBHeHI/IH U IyTH
MaKpO3BOJJIOIUHA

https://m.edsoo.ru/863e9fde

bubmmoreka [IOK
https://m.edsoo.ru/863e9¢cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Heob6patumocts 3BOMIONMN

Ucrtopus xxu3Hu Ha 3emiie 1 METOIbI

10 n
e€ u3yueHus
1 ['unoTressl MPOUCXOKACHUS )KU3HU bubnmoreka [JOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emMIiie 1o 3pam U bubnmoreka [JOK
rnepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
PACTUTEIBHOTO U JKUBOTHOT'O MUPA.
13 [IpakTuueckast padora Ne 1 0.5 bubmumoreka [JOK
«3y4eHune uCKonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHUN U KUBOTHBIX B
KOJUTEKIIMSIX
14 CoBpeMeHHas cuctema bubnnoreka HOK
OpPraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE?) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBuxkyuiue cuibl (hakTopsbl) bubnmnoreka HOK
aHTPOMOTEHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU HBOJIOLIUU
YyeloBeKa
13 UYenoBeueckue packl ¥ MPUPOTHBIC bubnmnoreka [JOK
aJlanTalyy 4eI0BeKa https://m.edsoo.ru/863eaeca?
PesepBHeIit ypok. O60011IeH1E 10
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE
YKU3HU Ha 3emiie»
20 ODKOJIorus Kak HayKa
21 Cpenpbl 00uTaHUs U S3KOJIOTHUECKUE bubnmnorexka HOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

baxTopsl

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

AOluoTtndeckue (HaKTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckrue 0COOEHHOCTH

22 pPacTeHM U3 pa3HbIX MECT 0.5 bubmmorexa LOK
https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6nuoreka [IOK
23 buorureckue paxTope! https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XaPAKTEPUCTUKHU
nomysiun. [Ipaktndeckas padora
24 Ne 2 «IToncuét mIoTHOCTH 0.5
MOMYJISIIUI pa3HbIX BUIOB
pacTeHui»
)5 Coo0rmiecTBa OpraHu3MOB — bubnmoreka [JOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHUE CHCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTeNN IKOCUCTEMBI.
bubmnoreka IIOK
27 DKOJOTUYECKHE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3kocucteM. Cykueccus
28 IIpupoaHbie SKOCHCTEMBI
29 AHTpPONIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobanpHas bubnmnorexka HOK
3KOCHUCTEMA 3EMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka HOK

ounocdepsr
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoeuecTBo B Onochepe 3emin 1
1 CocylecTBOBaHHE TPUPOJIBI U 1 bubnmnoreka HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHHE TEMBI
34 «Co00I111eCTBa M SKOJIOTHYECKUE 1
CUCTEMBI»
OBULIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME



https://m.edsoo.ru/863eba1e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero o01ero odpa3oBaHusi

CdopmupoBaHHOCTh 3HAHUW O MECTE W POJHM OHOJIOTUH B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOU
€CTECTBEHHO-HAyYHOW KapTHHBI MUPAa MU HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIC POCCHUHCKUX M 33apyOCIKHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE
ouosnoruu; (QyHKIIMOHAILHOW TPAMOTHOCTH YEJIOBEKA JUISl PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHne packpbIBaTh COJEpKaHWE OWMOJIOTUYECKUX TEPMHHOB U
MOHATHM: XKU3HB, KJIETKA, OpraHu3M; MeTaboiu3M (0OMEH BEUIECTB U
MpeBpalleHle JHEepPruH), TOMeocTa3 (camMOoperyssius), YypOBHEBas
OpraHM3alus KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PENmpOIyKIHs),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHnue uznaraTte OMOJIOrMUECKUE TEOpUU (KJIETOYHAsl, XpPOMOCOMHas,
MyTauuoHHas), 3akoHbl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
ydeHus (0 IEHTpaXx MHOroo0pasus U MPOUCXOXKICHHUS KyJIbTYPHBIX
pactenuii H.W. BaBunosa), onpeaensaTs rpaHHIbl ©X TPUMEHUMOCTH K

KHUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMH HAy4YHOTO TIO3HAHUS B OHMOJIOTUU
(HabmroleHNEe W OIMCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBJICHUMH;
OpraHm3ainus W TPOBEJACHUE OHOJOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKGHHWE  TUINOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIICTyeMbIMU BEIIMIMHAMH, OOBSICHCHHE TIOJTYYCHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU ITOJTYYCHHBIX pe3y.]'ILTaTOB)

YMeHue BBIICNATH CYIIECTBEHHBIC TMPHU3HAKH BHUPYCOB, KIIETOK
MPOKAPUOT U OJYKAPHOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHM3MOB; OCOOCHHOCTH TMPOILIECCOB OOMEHa  BEIIeCTB U
MIPEeBpAICHUS DHEPTHH B KIIETKe, (DOTOCHHTE3a, IUIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIUIOIOTBOPEHUS,  PA3MHOXKEHHUS,  WHAMBHAYAIbHOTO  Pa3BUTHUSA

opranusma (OHTOTeHe3)




YMeHHe NpUMEHATh IOJNy4EHHble 3HaHUSA AN OOBSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U ABJICHUM, Ul MPUHITHUSA MPAKTHUECKUX
pelIeHHii B TOBCETHEBHON KHU3HH B LIEJSIX o0ecrieueHust 0€301macHOCTH
CBOETO 3/I0POBbS U 3/I0POBbsl OKPYXKAIOUIUX JIFO/IEH, COOIIOCHUS HOPM
IpaMOTHOTO  TOBEAEHUS B  OKpYXarolledl NpuUpodHOll  cpere;
IIOHUMaHHe HE00X0IMMOCTH UCIIOJIb30BaHUS JOCTHKEHHUH
COBPEMEHHOW OMOJIOTUM W OHMOTEXHOJIOTHH Ui PpaIlOHAIBHOTO

IIPUPOIOIOIB30BAHUS

YMenue peuiath 3JICMCHTAPHBIC T'CHCTUYCCKUC 3aJjadid Ha MOHO- H
IUTrHOPUAHOE CKPEIIMBAaHME, CLEIUICHHOE HACIEIOBAaHHUE; COCTABIIATH
CXeMbl ~ MOHOTHOPHUIHOTO  CKpEIIMBaHUS  JUIi  INPEACKa3aHus
HacJIeJOBaHHs PU3HAKOB Y OPTaHU3MOB

YMeHue BBINONHATH JIAOOpAaTOpHBIE W NpPAaKTHYECKHE paboTHl,
coOmonath mpaBuWia Tpu pabore C ydeOHBIM M JTabOpaTOPHBIM

o0opyoBaHuEeM

10

11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarta

YMeHne KpUTHUYECKH OLEHHBATh W WHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IepKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS
U3 pa3iauyHbIX UCTOYHUKOB (CMMU, HayuHO-TIONYJsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIENIOBAaHUN B OHOJIOTHH,

MCAUIIUHE, OMOTEXHOJIOTUHU

YMeHne co3naBaTh COOCTBEHHBIC THMCHMEHHBIC M YCTHBIE COOOIIEHMUS,
000011as1 OMOJIOTrHYECKY0 HHPOPMAIIHIO U3 HECKOIBKUX HCTOYHHKOB,

I'paMOTHO HCITIO0JIB30BATbH TTOHATHHHBIN alrmapar ouonoruu

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl cpeHero o01ero 06pa3oBaHus

CchopMupoBaHHOCTb 3HAHUI O MeCTe M POJM OHOJOTMH B CUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHBI MUPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIa/Ie POCCUHCKUX U 3apyOCKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Oouosioruy; (QyHKIMOHAIBHOW TPaMOTHOCTH 4YeNlOBeKa MJISl PELICHHS

JKHU3HCHHBIX 3aJa4

YMmenue pacKpbIBaTb COACPIKAHUC OHOJIOTHYECKUX TCPMHUHOB U

MOHSATUN: BUJI, TOIMYJAIMUSA, TeHOMOH, SBOIONUHUS, IBUKYIIUE CHIIBI



(dbakTops) ABOJIIOIINH, MPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BUI000pa3oBaHue, IKOJIOTUYECKUE baxTopsl, IKOCHCTEMA,
MMpOAYUCHTHI, KOHCYMCHTHI, PEAYLCHTHI, nenn IIMTaHuA,

IKOJIOTHYECKast MUpaMuia, OMOTeoreHos3, ornochepa

YMeHue uznaraTb OMOJIOTHYECKUE TeOpUr (3BOIIOIMOHHAS Teopus Y.
JlapBuHa,  cHHTETMYECKass  TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsimeBoro cxonactsa K.M. bapa, uepenoBanus
IJ1aBHBIX HampasieHui u myteit sBomtonuu A.H. CeBepiioBa, yueHus o
omochepe B.M.  BepHaackoro), ompenensith  TPaHUIBI  HX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMmenue BJIaACTh MCTOAaMMW HAYYHOI'0 TIIO3HAHUA B Oounosioruu
(Ha6J'IIOI[eHI/IC H OHIHUCAHUC XKUBBIX CHCTCM, IIPOLECCCOB H HBHGHHﬁ;
OopraHu3anusAa u IMPOBCACHUC OMOJIOTHYECKOTr0 OKCIICPUMCHTA,
BBIABHUKCHHUEC THUITIOTE3BI, BBISABJICHUC 3aBUCHUMOCTH MCKOY
HUCCICAYCMBbIMH BCIIMUMHAMMU, 00BsICHEHHE IMOJIYYCHHBIX PC3YyJIbTATOB,
HCITIOJIb30BAHHBIX HAYYHBIX HOH}ITI/Ifl, Teopnﬁ N 3aKOHOB;, YMCHHUC

A¢CJIaTb BBIBOJIbBI HA OCHOBAHUHU ITOJTYYCHHBIX pCSYJ'ILTaTOB)

YMenue BBIJICIISATh CYILIECTBEHHBIE MPU3HAKU CTPOEHUSA
OMOJOTMYECKHX OOBEKTOB: BHUJOB, MOMYJSAIHH, MNPOAYLEHTOB,
KOHCYMEHTOB,  pPEOYyLIEHTOB,  OHOT€OI€HO30B U  IKOCHCTEM;
0COOEHHOCTH IPOLIECCOB HaCJIEICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BHI000pa30BaHMs, MPUCIOCOOIECHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJOTMUYECKUX (AKTOPOB Ha OPraHU3MBI,
IIepeHoca BEUIECTB U NOTOKA 3HEPTUU B IKOCUCTEMAX, AHTPOIIOI€HHbIX
U3MEHEHUH B DKOCHCTEMAaxX CBOEM MECTHOCTH, KPYrOBOPOTa BELLECTB U

OMOTeOXMMHYECKUX IIUKIOB B Onochepe

YMeHue NpUMEHATh IOJy4YEeHHble 3HAaHUS I OOBSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U SBICHUM, U MPUHATHUS NMPAKTHUECKUX
pelIeHnii B MOBCEAHEBHON KU3HU B LIETAX oOecreueHus: 6e301MacHOCTH
CBOETO 3/I0POBBS M 3/I0POBbS OKPYIKAIOIINX JIO/IEH, COOMI0OAEHUSI HOPM
IpaMOTHOTO  TIOBEIEHUS B  OKpYXarollell NpupoiHoil  cpere;
MIOHUMaHHe HE00X0IMMOCTH UCIIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOW OMOJIOTHY JIJIsl pAIlHOHAIEHOTO TIPUPOIOTIOIH30BAHUS
YMeHue pemiath 3JeMEHTapHble OMOJOrMYECKHE 3a/lauM, COCTaBIIAThH
CXEMBI IIepeHOCca BEUIECTB U SHEPTUHU B IKOcUCTEMaX (LN MUTAHUS)
YMeHrne BBIIONHATH JIAOOpPAaTOpHBIE W TPAKTHYeCKue paboTsl,
coOnrofaTh mpaBwia mpu paboTre C¢ y4yeOHBIM U J1IAOOPaTOPHBIM

o0opyaoBaHHEM
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YMeHHe KpUTHUYECKH OLEHHMBATh U HMHTEPHPETHUPOBATH HH(OPMALMIO
OMOJIOTNYECKOT0 COZIepKaHMsl, BKIIOYAIOLIYIO TICEBIOHAYyYHbIEC 3HAHUS
U3 pa3iauyuHbIX UCcTOYHUKOB (CMM, HayuHO-IONyJIsipHBIE MaTepUalIbl);
paccMaTpuBaTh rino0anbHbIE 9KOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHHWIO K HUM COOCTBEHHYIO

IIO3UIIHNIO

YMeHue co3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIICHMS,
000011ast OMOJOTUYECKYI0 MH(GOPMAIUIO U3 HECKOJIbKHX HUCTOYHUKOB,

T'paMOTHO HUCII0JIB30BAaTh MOHSTUHHBIN armapar omoIoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

buonorus xak Hayka

1.1

buonmoruss — Hayka o uBOoM mnpupoge. Pomp Ouonorumu B (HopMUpOBaHUU

COBpeMeHHOﬁ Haquoﬁ KapTHUHLI MHUpPA. CucremMa OMOJIOTHYECKHX HayK

1.2

2.1

2.2

Metoabl MO3HAHMS >KUBOW MPUPOABI (HAOIIOACHUE, DKCIEPUMEHT, OIMHCAHHE,
U3MEpeHHe, Kiaccu(duKaus, MOJCIUPOBaHUE, CTaTUCTHYECKas oO0paboTka

JTAHHBIX )
JKuBBIC CHCTEMBI M UX OpraHu3aIus

XKusble cucteMbl (OMOCHCTEMBI) Kak MpeAMeT u3yudeHus Ouosoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpasue

ypOBHI/I OpraHu3anmu OHocHCcTEM: MOJ'IeKy'J'IﬂpHO—FCHCTI/I‘IGCKI/Iﬁ, KHCTOHHLIﬁ,

OpTraHU3MEHHBIH, MOIMYJISIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OnocepHBIit

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMHAYECKUA COCTaB KJIETKHM. XHUMHYECKHUE DIIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpO3JIeMEHThl. Bonma wu  mMuHepanbHble BemecrBa. @OYHKIMU BOAbI U

MHUHCPAJIBbHBIX BCIHICCTB B KIICTKEC. HozmepmaHI/Ie OCMOTHYECKOTO Oatanca

3.2

benku. CoctaB u crpoeHue O€nKOB. AMHUHOKHUCIOTBI — MOHOMEpBI OEJIKOB.
He3ameHuMble W 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
YpOoBHU CTPYKTYpbl O€IKOBOW MOJIEKYJbI (IIEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYecKue cBoiicTBa OenkoB. buonornueckue
¢byHKIMN OEIKOB.

®depMeHTHl — Ouosoruueckue kKartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOcTtpatHas coenuduuHoctb. KodepmenTsl. Burtamunbl. OTinuus

(hepMEHTOB OT HEOPTAHNUYECKUX KaTaJIN3aTOPOB

3.3

VYrneBoabl: MoHOcaxapuabl (TIHOKO03a, pudo3a U Ae30KCcupudo03a), aucaxapHibl
(caxaposa, JaKTO3a) W TMOJHCaXxapuabsl (Kpaxmalsl, TJIUKOTEH, IEJUI0I03a).
buonoruyeckre GyHKINHU YTIIIEBOJIOB.

Jlunuael:  Tpurnuuepuas, — crepounsl,  ¢dochomunuasl.  I'mapodpunbHO-
ruapodoOHbie cBolicTBa. buomormueckme ¢yHkumu JaunuaoB. CpaBHEHHE

YIri€eBoao0B, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB OHCPTHUU

3.4

Hyxnennossie kucnotsr: [IHK n PHK. Hykneotnibl — MOHOMEpBI HYKJIEMHOBBIX



3.5

3.6

kucior. Crpoenne u ¢ynkmuu JIHK. Crtpoenne m ¢ynkmuum PHK. ATO:

CTpoeHHe U QYyHKIIUU
[uTtonorus — Hayka o kietke. Kinerounast reopus. MeTo bl H3y4eHHsI KJIETOK

Knerka kak nenoctHas jxuBas cucrema. OOliye NMpU3HAKM KIETOK: 3aMKHYTas
HapykHast mMeMmOpana, monekynbl JIHK kak renmermyeckuid ammapar, cucreMa

cuHTe3a OelKa

3.7

3.8

Tumbl KJI€TOK: dyKapuoTH4ecKas U mpokapuotndeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTnyeckod  kietku. Kierounas crenka Oaktepuil. Crtpoenue
9YKapUOTHUYECKON KIETKU. OCHOBHBIE OTIMYHSA PACTUTEIBHOM, >XUBOTHOM U

rpUOHON KIIETKH

IIoBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKA, IJIMKOKAIMKC, HX
¢dbynkiuu. [Inazmatnueckas memOpana, e€ cBoiicTBa u pyHkuuu. [{uronnazma u eé
opraHonipl. OTHOMEMOpaHHbIE OPraHOWIbl KJIETKH: IHIOIIIa3MaTHYeCKasl CETh
(OIIC), ammapat I'onbmxu, au3ocoMbl. IlonyaBTOHOMHBIE OpPraHOWIbI KIIETKH:
MUTOXOHJAPHUH, IIacTuabl. [IponcxoxkaeHue MHUTOXOHIPHUN W IUIACTHI. Buabl
wiactua. HememOpaHHbIE OpraHoMJbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTD,

PECCHUYKHU, KTYTHUKH. qDYHKIII/II/I OpPraHona0B KJICTKH. Bxmrouenus

3.9

SAnpo — perynaropsbsiii neHTp KieTku. CTpoeHue siapa: sifepHas 000JouKa,

KapuoIuia3Ma, XpoMaTuH, AAPbIINIKO. XpOMOCOMI)I

3.10

TpancnopT BEHIECTB B KIIETKE

H(I/I?;HGI[C?[TCJH)HOCTI) KJIICTKH

4.1

4.2

OOMeH BemecTB, WM METAa0O0IM3M. ACCHMMIIAIMS (TUTACTUYECKUH OOMEH) U
JAUCCUMUJIISIIUS (SHEPreTUYeCKHid OOMEH) — JIBe CTOPOHBI €AMHOro Mpolecca
Mmerabonu3ma. Tumbel oOMeHa BemiecTB: aBTOTPO(dHBIH 1 rereporpodHslil. Poib

(epMeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHUH SHEPTUU B KIETKE

®dorocunrtes. CBetoBas u TeMHOBas ¢da3bl Gporocunresa. Peakuuu dorocuHTe3a.
OddextuBHOCTs (PoTOCHMHTE3a. 3HAaYeHUE (POTOCHMHTE3a IJIA KU3HU Ha 3emiie.
Bnustaue ycnoBuit cpeapl Ha (POTOCMHTE3 W CHOCOOBI TIOBBIIMICHHS €TI0
MPOIYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHHIA.

XeMmocuHTe3. XEeMOCHHTE3HpYyIole OakTepuy. 3HAueHHE XEMOCHHTe3a IS

JKA3HU Ha 3emiie

4.3

4.4

OHepreTudeckuii oOMeH B KieTke. PacmieniieHue BeIIECTB, BBIACICHUE H
aKKyMYyJINPDOBaHME OHHEPrud B KIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKHUCIIEHHE, WM KJIETOYHOE

apIxanue. DPPEeKTUBHOCTh IHEPreTUUECKOr0 0OMEHa

Peakiiun matpuuHoro cuntesa. ['enerndeckas unpopmanus u JIHK. Peanuzauus

TeHEeTHYECKOM I/IH(I)OpMaI_[I/II/I B KiIeTKe. I'€HeTHYecKui KOoJ MU €ro CBOMCTBA.




4.5

Tpanckpuniuss — matpuunbii cuHTe3 PHK. Tpancnsumst — OuocunTes Oenka.

KOI[I/IpOBaHI/Ie aMHUHOKHCJIOT. Pomb pI/I6OCOM B OMOCHHTE3€e OeKka

Hexknerounsie ¢gopmbl xu3Hu — BHpYyChl. Mcropust oTkpeitus Bupyco (/1.M.
WBanoBckuii). OCOOEGHHOCTH CTPOCHUS U JKU3HENEATEIbHOCTH BHPYCOB.
bakrepuodaru. bone3nnm pacTeHul, J>KUBOTHBIX M 4YEIIOBEKA, BBI3BIBACMEBIC
BUpycamu. Bupyc ummynonedunmra yenoseka (BUY) — Bo3Oynurens CIINa.

[Ipodunaktuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA

5.1

Pasmuoxenue u WHAUBUAYaJIbHOC Pa3BUTUC OPraHN3MOB

Knerounslii 1uki, wWiM KU3HEHHBIA HHUKIT KiIeTKkd. HMHTepdaza u MuUTO3.
[Ipouieccrl, mporekaromue B uHTepdasze. Permkaius — peakuuss MaTpHUYHOTO
cuareza JIHK. Crpoenme xpomocom. XpoOMOCOMHBIH HabOp — KapHOTHIL
JuniouaHeli M TAIUIOWAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMAaTHBIL.
[{uronornyecknue OCHOBBI DPA3MHOXKEHUS MW HMHAMBUAYAIBHOIO PAa3BUTUS
OpraHU3MOB.

Henenue knetkn — wmuto3. Craaum murosa. Ilpoueccel, mpoucxonsiive Ha

pPa3HBIX CTAAUSAX MUTO3a. bBUOIOrHYecKnii CMBICII MUTO3a
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@opMmbl Pa3MHOXKEHUS OPraHW3MOB: Oecrosoe U mosioBoe. Buasl Gecronoro
pa3sMHOXEHHUsS: [eJIeHHEe HaJBO€, IOYKOBAHWE OJHO- U MHOIOKJETOYHBIX,
CropooOpa3zoBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC IJIA CCIICKINN

[TonoBoe pa3MHOXKEHHE, €ro OTIANYUS OT OECIoI0ro.
Meiio3. Craguu wmeiio3za. [lpouecchl, npoucxonsdiue Ha CTaausIX MeHo3a.
[ToBenenue xpomocom B mero3e. KpoccuHrosep. buonornueckuid CMbICI U

3Ha4YeHHE MelHo3a

5.4

I'amerorenes — mporecc 00pa3oBaHMs TOJIOBBIX KJIETOK y KUBOTHBIX. [100BBIE
JKele3bl: CeMEHHUKH M UYHUKU. OOpa3oBaHUe U Pa3BUTHE MOJOBBIX KIETOK —
raMmer (CrepMaro30mj, SUIEeKIeTKa) — cepMaTorene3 u oorene3. OCOOEHHOCTH

CTPOEHUS SHMLEKIETOK U criepMaro3onsioB. Omnonorsopenue. [laprenorenes

5.5

WnnuBuayansHoe  pa3BuTue  (OHTOreHe3).  OMOpHOHANIbHOE  Pa3BUTHE
(amOpuorenes). Drtarbl YMOPHOHATLHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOsieHue, racTpyisuus, oprasoreres. IlocramOproHansHOe pasBuTue. TUIbI
NOCTAMOPHOHAIBHOTO Pa3BUTHS: TpsIMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpeibl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YpOJICTBA.

Poct u pa3zButhe pacteHuii. OHTOreHe3 IIBETKOBOTO pacTEHUs: CTPOSHHE CEMEHH,

CTaluu pa3BUTUSA

HacneacTBeHHOCTh M U3MEHUUBOCTD OpTraHnu3MOB




6.1

[Ipenmer u 3amaum reHeTUku. Mctopust pa3BuThsa reHeTuku. Bxiag poccuiickux
U 3apyOexHBIX YyuY€HBIX B pa3BUTHE TEHETHUKU. MeToapl TIeHETHKHU
(THOPUTOTIOTUIECKUH, UUTOT€HETUYECKHU, MOJICKYJISIPHO-T€HETUYECKUH ).
OcHOBHbIE TEHETHUECKUE MOHATUA. [ eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yeMasi B

CcXEeMax CKpCI_HI/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH HACJIEeIOBaHMs TPU3HAKOB, ycTaHOBJIeHHbIE [. MeHnnenem.
MounorubpuaHoe ckpeuigBaHue. 3aKOH €AMHOOOpa3usi TUOPUIIOB TEPBOTO
nokoneHus. IIpaBwiio OMUHHpOBaHUA. 3aKOH pAacIUCIUICHUs IPU3HAKOB.
I'unioresa uncrtorsl ramer. [loHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JuruOpuaHoe CKpeuuBaHue. 3aKOH HE3aBMCHMOTO HAClIeIOBAaHUS IPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI JAUTHOPUIHOTO CKpEIIMBAaHMS. AHaIU3UPYIOIIEe
ckpeuuBanue.  Mcmnonp3oBaHME — aHANM3UPYIOIIETO  CKPEUIMBAaHUS s

olpezieNIeHUs] TEHOTHUIIa 0CO0U

CueruieHHoe HacienoBanue npusHakoB. Pabora T. Moprana mo cuerieHHOMY
HaclleIoBaHUIO TeHoB. Hapymenue cLeuleHuss TE€HOB B pe3ylbTare
KPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HAacleJCTBEHHOCTH. | eHeTnueckue
KapThl.

I'enetnka moma. XpoMOCOMHOE OHIpeeNeHHe Moyla. AyTOCOMBI U IIOJOBBIE
XPOMOCOMEIL. T'omoramernele u reTeporaMCcTHbIC OPraHu3MBbI. HaCJ'IeIIOBaHI/IC

MPU3HAKOB, CHOCIINICHHLIX C I10JIOM

6.4

N3menunBOCTh. Buabl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACIIECICTBECHHAs.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKaA
MOJIUGUKAMOHHON H3MEHYMBOCTU. BapualMoHHBIA psii M BapHaLMOHHAs
kpuBas. Hopma peaknum npusHaka. KosmdecTBeHHblE M KaueCTBEHHBIC

MPU3HAKH U UX HOpMa peakuuu. CBoWcTBa MOAN(DUKAIMOHHOW N3MEHUYNBOCTH

6.5

HacnencrBeHHas, WM TEHOTHIIMYECKAs, M3MCHUHMBOCTh. KoMOuHAaTHBHAs
W3MEHUYMBOCTh. Melo3 U TIONOBOM TMpolecC — OCHOBA KOMOMHATUBHOMN
W3MEHYMBOCTH. MyTalMoHHasT W3MEHYMBOCTh. Kiaccubukanus MyTamuii:
TE€HHbIE XPOMOCOMHBIEC, TEHOMHbIE. YacToTa U MpUYUHBI MyTaluii. MyTareHHbie
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIEACTBEHHON n3MeHunBoctu H. 1.

BasuioBa

6.6

I'enetnka wuyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOAbl TE€HETUKH
YeJ0BeKa: TreHEAJIOrHYEeCKUH, OJM3HEIIOBBIN, LUTOT€HETUYECKUH,
OMOXMMHYECKHUN, MOJEKyIsapHO-reHeTuueckuil. CoBpeMEHHOE OmpeaeNeHue
TE€HOTHIIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUIIMPOBAHUE, B TOM YHCIIE C
nmomompio III[P-amanu3a. HacnencrBenHnple 3a0ojieBaHUsS 4YeIOBEKa: TCHHBIC
0ose3Hu, 0ONIE3HH C HACIEACTBEHHON MPEeapaclolioKeHHOCThIO, XPOMOCOMHBIE

oone3nn. CoMaTHYECKHE U TCHCPATUBHBIC MYTAallUuH. HpI/IHLII/IHBI 310pOBOTO




7.1

7.2

7.3

O6p333 KU3HHU, JHArHOCTUKH, HpO(i)I/IJ'IaKTI/IKI/I n  JICHCHHSA TI'CHCTHYCCKUX
Oose3HEN. MG,Z[HKO-FCHCTI/I‘IGCKoe KOHCYJIbTUPOBAHHC. 3HaueHHuE MeﬂHHHHCKOﬁ

IFCHCTUKHU B IPCAOTBpPAIICHUN U JICUCHUHN T'CHCTUUCCKUX 3200J1€BaHNUI YETIOBEKA
Cenexiust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekiusi KaKk Hayka W Ipolecc. 3apOoXJACHUE CEJIEKIUU U JOMECTHUKAIUA.
Yuenne H.M. BaBunoBa o0 TIeHTpax NPOUCXOXKACHUS UM MHOT000pas3us
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHHS TOMAIIHUX >KUBOTHBIX. CopT,
opo/ia, ITaMMm

CoBpeMeHHbIE METOAbl CeNeKIH. MaccoBbIi M WHAUBUAYAIbHBI OTOOPHI B
CeNIeKIIMM pacTeHud M KUBOTHBIX. OlleHKa sKcTepbepa. biuskopoacTBeHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHuUS. CKpenMBaHUE YWCTBIX JUHUH.
I'ereposuc, nnm rudpuaHas cuwia. HepoJacTBEeHHOE CKpelIMBaHUE — ayTOPHIUHT.
Otnanéunas tubpunmsanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHes H
MOJIyYeHHUE TOJMUIUIONAOB. JOCTHIKEHUS CENEKIIMH PACTeHHM, KUBOTHBIX U

MHUKpPOOPTaHNU3MOB

buorexHonorusi kak oTpaciab IPOU3BOJCTBA. ['€HHas WHXKEHepus. OTarlbl
coznanust pekomOunanTHOi JIHK wu TpaHcrennsix opranum3moB. Kierounas
nmxeHepus.  Kinerouynele  KyJbTypbl. MHMKpPOKIOHAIBHOE  PAa3MHOXKEHUE
pacrenuil. KiloHMpoBaHHE  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpPTaHU3MOB. DKOJIOTHUECKHE M 3TH4eckue mpodimembl. MO — renermvecku

MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

11 KVIACC

Kon

1.1

IIpoBepsieMblii 3JIeMeHT coepKAHUA

DBOIOIMOHHAsT OMOJIOTHS

DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeugerenbctBa  sBoiouuH.  [lajgeoHTonorudyeckue:  MocieoBaTeIbHOCTh
MOSIBIICHHSI BHJIOB B MAJICOHTOJIOTUYECKON JIETONMHUCH, NEepPEeXOJHbIe (HOPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue GayH u (prop MaTepuKOB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U pa3Iu4Msi IMOPHOHOB Pa3HbIX BUIOB
M03BOHOUYHBIX. CpaBHHUTEIbHO-AaHATOMUYECKHUE: TOMOJIOTMYHbBIC, AHAJIOTUYHBIE,
PYIMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHX MyTell y Bcex

OpraHu3MoOB



1.2

OomonnonHass  teopus Y.  [apBuna. Ilpennocbuiku  BO3HHUKHOBEHUS
napBUHU3MA. JIBWKYIIME CHJIBI SBOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAHUYEHHOCTH PECYpPCOB, HEONpeAenEHHasT U3MEHYUBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

1.3

1.4

Cunrernueckass teopust sBomonmd (CTD) u  OCHOBHbIE €€ TOJOXKEHUS.

MHKpOC)BOJ'IIOI_[I/IH. HOHynﬂHI/Iﬂ KaK ¢IMHHIa BUJa U 5BOJIFOLNH

JBwxymme cuibl ((pakTopbl) 5BOJNIOLMU BUIOB B Ipupoie. MyTalMOHHBINA
nporecc ¥ KOMOMHATHBHAS M3MEHYHMBOCTH. llOmynsuoHHBIE BOJHBI U Jpeid
reHoB. M3omsanus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapisiiomuil ¢pakTop
sBosroIU. POPMBI €CTECTBEHHOTO 0TOOPA.

ITpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3yinbTaT 3Bomouuu. [Ipumepsl
MPUCTIOCOOIEHUH y OpraHn3MoB. ApoMop(}o3bl U UIM0AJaNTaL|H.

Bun u Bunoo6pazoanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUJ000Opa30BAHU:

reorpaduueckoe, 3KOJIOrHIecKoe

1.5

MakposBomroriist.  Popmbl  IBONIONUHU:  (WIETHYECKasi,  JAMBEPTreHTHAsd,

KOHBCPI'CHTHAsA, I1apaljicIbHasd. H606paTI/IMOCTB 9BOJIFOIINH

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMiie

2.1

JloHayuHble TMPENCTABIEHUS O 3apOXKIACHUM KU3HU. HayuyHble rumnores3bl
BO3HUKHOBEHHUS >KHM3HM Ha 3emse: abuoreHe3 M MaHCHEpMUs. XUMHYECKas
SBOMIONHUSA. ODKCINEPUMEHTAIBHOE TMOATBEPXKICHUE XUMHUYECKOW HBOJIIOIUH.
HauanpHbie sTanel Omosorumveckoit spomtonuu. ['mmoresa PHK-mupa. Ilepsbie

KJICTKHU U UX 3BOJIFOIIUA. cDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xusHu Ha 3emiie mo spam U nepuojam. Karapxeil. Apxeiickas u
npotepo3oiickas 9pbl. [laneo3oiickas spa u e€ mnepuoabl: KeMOpPHUICKHIA,
OPJIOBUKCKWW, CUJIYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHbIM, MEPMCKHIA.
Me3o30lickas 3pa U €€ Iepruoabl: TPUACOBBIN, OPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mnepuoabl:  MaJeOreHOBBIM,  HEOTECHOBBI,
AHTPONOrEHOBBIM. XapaKTepUCTHKA KJIMMaTa M TIEOJIOTHYECKUX IPOLIECCOB.
OcCHOBHBIE 3TaIbI IBOJIOLUN PACTUTEIBHOIO U JKUBOTHOT'O MUpa. ApoMOp(o3bl y
pacTeHMi M JKMBOTHBIX. [losBIEHME, pacuBeT W BBIMHUPAHHE TPYIN >KMBBIX

OpraHu3MoOB
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Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIbl OPraHU3MOB

3BOJ’IIOI_II/I$I YCJIOBCKaA. AHTpOHOHOFI/IH KaK HaykKa. Pa3zButue Hpe,Z[CTaBJ'IeHI/Iﬁ ()

MPOUCXOXKJACHUHM dYelloBeKa. MeTonpl u3ydeHus aHTpororeHe3a. CXOicTBa H



pa3nnuus 4eJIoBeKa U )KMBOTHBIX. CHCTEMAaTHYECKOE TIOJIOKEHUE YETTOBEKA.
JBmwxyume cuibl (GpakTopbl) aHTpororenesa. HacinencTBeHHass MN3MEHYUBOCTD U
€CTeCTBeHHbIN 0TOOp. OOlecTBEHHBIH 00pa3 XKU3HU, U3TOTOBJICHHE OpPYAHA

TPy, MBIIUICHHUE, PEYb

2.5

2.6

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPATIONUTEKH, YemoBek
yMmenbii, YenoBek mnpamoxoismuii, YenoBek HeaHaepTaiabCkui, YenoBek
pa3ymHbId. HaxoIku HMCKOMaeMbIX OCTAHKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPY AU

YenoBeueckue pacsl. OCHOBHbIE OOJIBLIME pachl: eBponeouiHas (eBpaszuiickas),
HErpo-aBCTPaJIONIHAs (3xBaTopHanbHast), MOHTIOJIOMIHAs (a3matcko-
amepHuKaHckast). YepTbl MPUCIIOCOOIEHHOCTH MPEJICTABUTENEH YeIOBEUECKUX pac

K YCJIOBHSIM CylIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

Opranu3Mbl 1 OKpy’Karolias cpeaa

3.1

3.2

3.3

3.4

OKoslorusi Kak Hayka. 3afauyd W pasfienbl 3KOJOTMH. MeToJbl 3KOJIOIMYEeCKHX
UCCIIEIOBaHUN. DKOJIOrnyeckoe MupoBo33peHue. Cpenbl 0OUTaHKsI OPraHU3MOB:

BOAHAsA, HA3€MHO-BO3AyIIIHAs, IOYBCHHA, BHYTPUOPTraHU3MCHHAs

Okonoruueckne  (aktopel. Krnaccudukamus — skomormdyeckux — (HaKTOPOB:
abuoTtnyeckne, OWOTHYECKHE U aHTPONOreHHbIE. JleiicTBHE SKOIOrMYEecKHX

(haKkTOpOB HA OPTAaHU3MBI

AOunotnueckue (GaKToOphl: CBET, TEMIeparypa, BIaXHOCTh. DOTomepHoan3M.
[Ipucnocobnenuss OpraHU3MOB K  JCHCTBUIO  a0HMOTHYECKUX  (haKTOPOB.

buonornueckue PUTMBI

buotnueckue dakropbl. Buasl OMOTHYECKHMX B3aMMOACHCTBHI: KOHKYpPEHIUS,
XUIIHUYECTBO, Tapa3uTU3M, MYTyajdu3M, KOMMEHCAIN3M (HaXJIEOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIU3M, HEUTpanu3M. 3HaueHHe  OUOTHYECKUX

BSaHMOHeﬁCTBI/Iﬁ IJId CyIIECTBOBAaHUA OPraHU3MOB B IIPUPOJHBIX COO6HI€CTBaX

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKHU MOIMyJIAIHUH. OcHOBHBIE IIOKa3aTciin
nomyijsinuu: 4YUCIICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOIYJISILUYU U €€ perysius

4.1

4.2

COO6H.I€CTBa N 3KOJOTMYCCKUEC CUCTCMbI

CoobmiecTBO OopraHu3mMoB — OuoneHo3. CTpykTypsl OHOIIEHO3a: BHIOBa,
MPOCTPAHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-mnomuHantel. CBs3U B

OuoIEeH03€e

OKOJIOTUYECKHE CHCTEMBI (3KOCI/ICT€MLI) . Ilomarme 00 »dKocHCTEME H




ouoreoreHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOIYILIEHTHI,
KOHCYMEHTBI, pelyleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B IKOCUCTEME.
Tpoduueckue (muieBbie) YypOBHU O3KOocHcTeMbl. [luineBble LieMM U CETH.
OcHOBHBIE TIOKa3aTEeIM IKOCUCTEMBI: OMOMAcca, MPOMYKIHUSA. DKOJIOTHYCCKHE
MUpPaMHUIIbL: TPOAYKIUH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA SKOCHUCTEM:

YCTOMYHMBOCTb, CAMOpPETYJIsiliug, pazputue. CyKueccus

4.3
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4.5

[Ipupoanble 3x0cUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO MJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE 3KOCHUCTEMBI. ATrpO3KOCHCTEMBI. Ypbo3KkocuCTEMBL.
buonoruueckoe v X03HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpasue kak Qakrop ycroiumBoctH dKocucteM. CoxpaHeHue

OHMOJIOTHYECKOro pa3HooOpasus Ha 3emiie

Yuenue B.W. Bepnaackoro o Owocdepe. I'paHunbl, coctaB U CTPyKTypa
o6uocheprl. XKusoe BemecTtBo u ero ¢yHkiuu. OcoOeHHOCTH OHOchephl Kak
r100aNbHOM JKOCUCTeMBI. J[MHamMHueckoe paBHOBeCME W OOpaTHas CBs3b B
ouoctepe. KpyroBopoTsl BemecTB W OHOTCOXMMHUYECKHE IUKIBI JJIEMEHTOB

(yrnepopa, azorta). 3oHanbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIITU

YenoBeuecTBO B Ouocdepe 3emnu. AHTpONMOTreHHBIE W3MEHEHUS B Ouocdepe.
['moGanbHBIE YKOTOTHYECKUE TTPOOIIEMBI.
OcHOBa  palMOHANBHOTO  YIpPABJICHUS MPUPOAHBIMU pecypcaMd U UX

UCHoJib30BaHue. JlocTuykeHus: OMOJIOTMH U OXpaHa MPUPOIbI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
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buonorunueckue cucremsl 1 npoueccol 10 kiacc. M: [Ipocsemienue, 2023 r.
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