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IMMOSICHUTEJBbHAS 3AITUCKA

Pabouas nporpamma mo yyebHOMY mpeamery buosorust Ha ypoBHE OCHOBHOTO OOIEro
o0pa3oBaHUs MOJATOTOBJICHA Ha OCHOBE TPEeOOBAHWMH K pe3yibTaTaM OCBOSHHS OCHOBHOMU
00pa3zoBaTeNbHON MPOrpaMMBbl OCHOBHOTO 001Iero oOpa3oBaHus, npeactaBieHHbXx B PI'OC, a
Tak)Ke Ha OCHOBE (enepanpHOI pabouell mMporpamMmbl, MPOrpPaMMbl BOCHUTAHHS U C YYETOM
KOHIIEIINH TPeroaBanus yaeOHoro npeamera «buonorus» B 00pa3oBaTEIbHBIX OPTaHU3AIHIX
Poccuiickoit @enepanuu.

PaGouass mnporpamma yweOHoro mpeamera «buonorus» mnpegHa3HAdeHA IS
oOyuaromuxcst 10-11-x o6meoOpa3oBaTeIbHBIX KJIAaCCOB M COCTaBlieHA B COOTBETCTBHH C
HOPMAaTUBHBIMH JJOKyMEHTaMHU:

1.®enepanbubiv 3ak0HOM OT 29.12.2012 1. Ne 273-®3 «O0 obpa3oBanuu B Poccuiickoit
Oenepanuny (C UI3MEHEHUSIMHU U JOMOJIHEHUSIMU BCTYIL. B cuity ¢ 04.08.2023).

2. Ilpukazom Munobpuayku Poccum ot 17 mas 2012 1. Ne 413 «OO6 yTBepKIeHUU
denepaabHOrO  TOCYAApCTBEHHOTO  OOpa30oBAaTEIbHOTO  CTAaHAApTa  CPEIHEro  oO0IIero
obpazoBanus» (3apeructpuponat 17.06.2012 r. N 24480).

3. Ilpukazom MunucrepctBa npocseuieHus: Poccuiickoit @eaepamun ot 12.08.2022 No
732«0O BHeceHMM H3MEHEHHH B (eiepalibHbIIl TOCYAapCTBEHHBIM 00pa3oBaTeNbHBIA CTaHAAPT
cpeaHero oOmero oOpa3oBaHMs, YTBEP)KIACHHBIM NpUKa3oM MUHHUCTEpPCTBA OOpa3oOBaHHS M
Hayku Poccuiickoit ®enepanuu ot 17 mast 2012 . Ne 413» (3apeructpupoBan 12.09.2022 No
70034).

4 Ilpukazom MunucrepctBa mnpocBemenuss PO or 22 mapra 2021 r. Ne 115 «O06
yrBepxkaeHun Ilopsiaka opraHm3anuy M OCYIIECTBIIEHUS 00pa30BaTENbHOM AESITENBHOCTH IO
OCHOBHBIM 00111€00pa30BaTebHBIM MIPOrpaMMaM - 00pa30BaTeIbHBIM IIPOrpaMMaM HayaJlbHOIO
o0IIero, OCHOBHOTO OOIIEro W cpeaHero obmero oOpa3oBaHus» (C HM3MEHEHHSIMH U
JOTOTHEHUsIMU BeTyIl. B cuny ¢ 03.08.2023).

5. llpukazom MunucrepctBa mnpocpemieHuss P® ot 18.07.2024 r. Ned99 «O6
YTBEPKACHUH (eIepaIbHOTO MEPEYHS AEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX
K UCIHOJb30BAHUIO TMPHU  pealu3alid HMMEIIIUX  TOCYJapCTBEHHYIO  aKKpPEAUTAIIHIO
00pa30oBaTeNbHBIX MPOTrPaMM HAyaJdbHOIO OOIIEro, OCHOBHOI'O OOIIEro, CperHero oOIIero
obpazoBanus (3apeructpupoBan 16.08.2024 Ne79172).

6. ®demepasbHON 00pa30BATEIBLHON MPOTPAMMON CpeIHEro oOmero oOpa3oBaHMS.
[Tpuka3 MunucrepcrtBa npocsemienus Poccuiickoit @enepaunu ot 18.05.2023 Ne 371 «O6
yTIBEpXKIeHUH (eaepanbHO 00pa30BaTeNbHONW MPOTrpaMMBbl CpPEJHEro oOIiero oOpa3oBaHUs»
(3apeructpupoBan 12.07.2023 Ne 74228).

7. ®enepanpHO pabodyeil mporpamMmoil cpeaHero o0Iero oopa3oBaHUS MO OWOJIOTHH



(6a3oBBI ypoBeHB). YTBepxkacHa DenepalbHbIM TOCYJAPCTBEHHBIM OFOKETHBIM HAyYHBIM
yupexaenuemM MHcTUTyTOM cTpaTteruu odopasoBanus. Mocksa, 2023 .

8. Konnenmnuen IIPETIOIaBAHMS yueOHOTO npeamera «buosorus» B
oOureo0pa3oBarenbHbIX Opranuzanusx Poccuiickoit ®exepanuu, peaau3yroOlIMX OCHOBHBIE
o0pa3oBaTeibHbIE IPOTrPAMMBI.

9. CaHUTapHO-3MHUIEMHOJIOTUYECKIMHA TPEOOBAaHUAMU K OPTaHU3alMd BOCHHUTAHUS U
oOyuyeHHs, OTAbIXa M o310poBieHust nereir u Mmomonexku CII 2.4.3648-20, yrBepKaeHHBIC
nocraHoBiieHueM [JaBHOro rocyaapcTBeHHOro caHutapHoro Bpada P® ot 28.09.2020 Ne28
(metictByroT ¢ 01.01.2021, cpok aeiictBust orpanudex 01.01.2027).

10. CanurapueiMu nipaBuiamMud U Hopmamu 1.2.3685-21 «'urmeHndeckre HOPMATHUBHI U
TpeOoBaHUsT K oOecrneueHnto 0e30MacHOCTH W (Wiau) OE3BPEIHOCTH ISl 4YeloBeka (DaKTOpoB
cpenbl OOMTaHUS», YTBEP)KIEHHBIE TOCTAaHOBIIEHHE [ J1aBHOTO TOCYJapCTBEHHOTO CaHUTAPHOTO
Bpaua P® or 28.01.2021 r. Ne 2 (meiictByroT ¢ 01.03.2021, cpok nelcTBUS OrpaHHuYEH
01.03.2027).

11. OcHoBHOM 00pa30BaTENBHOM MPOTrpaMMoOil cpeaHero oodimiero odopazoBanuss MAOY
COLI Ne37 r.Tomcka.

[IporpamMmma HampaBieHa Ha (QOPMUPOBAHHE €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTHU
yYaIuXcsi ¥ OpraHu3alldi0 U3ydYeHUsT OMOJIOTHH Ha JIEATeIbHOCTHOW OCHOBE. B mporpamme
YUYUTBIBAIOTCSL BO3MOXHOCTH mpeamera B peanuszaiuu Tpebosanuii ®I'OC OOO k
IJIAHUPYEMBIM, JIMYHOCTHBIM UM METAaIlpeIMETHBIM pe3yjibTaraM oOOydYeHHus, a TakKxkKe
peanuzanus MEXIPEIMETHBIX CBsI3€il €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO 00IIeT0 00pa30BaHMSI.

[Iporpamma BKJIIOYAET pacmupenesieHne COJIepKaHWs YydeOHOro marepuajia Io
KJlaccaM M 00bEM y4yeOHBIX 4YacoB Jid HM3Y4YEHMs pa3/ieJlIoB M TeM Kypca, a TakKkKe
PEKOMEHIYyEeMYI0 IOCJIEeA0BATEIbHOCTh U3YyUYEHHUS! TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUSA
MIPEAMETHOTO COAEPIKAHUS C yIETOM BO3PACTHBIX OCOOCHHOCTEH 00yYaOIMIMNXCS.

B mporpamme ompenensroTcs OCHOBHBIE 1€ HM3yYeHHUs] OHWOJOTHH Ha YPOBHE
OCHOBHOT'O 00111er0 00pa3oBaHus, MJIAHUPYEMbIE PE3yJbTaThl OCBOCHHUS Kypca OMOJIOTHU:
JUYHOCTHBIE, MeTallpeaMeTHble, NpeaMerHbie. [IpenMeTHble IUTAHUpPYEMbIE PE3yJIbTaThl
JIAHBI JIJTST KAKJIOTO T0o/1a U3yYeHUsT OMOJIOTHH.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEAMETA «bHOJIOT US1»

VYueOHsblii npeameTr «buonorus» B cpeaHem oliieM oOpa3oBaHUH 3aHUMAET
BAXXHOE€  MECTO. OH obecneunBaer (QopMuUpoBaHHE Yy OOYyUYaAIOIIUXCS
OpesCTaBI€HUN O HAay4dyHOW KapTUHE MUpa; pacliupsieT U o060O0I1aeT 3HaHUS O

JKUBOU NPUPOJIE, €€ OTIMYUTEIBHBIX IPU3HAKAX — YPOBHEBOMW OpraHv3allliu U



SBOJIFOIIMM; CO3JAa€T YCJIOBUS MJIS: MNO3HAHUA 3aKOHOB J>KHUBOW HOPUPOIBI,
Gpopmuposeanuss (PyHKIMOHANBHONW TPAMOTHOCTH, HABbIKOE 3JIOPOBOTO H
Oe3omacHOro oOpasza >KH3HH, ODKOJOTHYECKOIO MBIIUICHUS, IIEHHOCTHOIO
OTHOILIEHUS K YXUBOU NPHUPOJIE U YEIOBEKY.

Bbonpnioe 3HaueHue y4dyeOHbIM mnpeaMeT «buomorus»» uMeeT TakkKe s
peIlIeHusI BOCHUTATEJIBHBIX M Pa3BHBAIOIIUX 3aJa4d CpPEOHETro  OOIero
oOpa3zoBaHwusl, colaaIn3aluu Oo0y4aroImmuxcsi. N3yuenue ouosoruu
obGecneunBaeT YCJIOBUS ISt (dopmupoBanus UHTEJUIEKTYaJIbHBbIX,
KOMMYHUKAIIMOHHBIX U HWHMOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOU KYJIbTYpPHI,
CIIOCOOCTBYET HHTErpaldd OHOJIOTMYECKUX 3HAHUU C NOPEACTaABICHUSAMH U3
JAPYTUX YYEOHBIX IIPEJIMETOB, B YACTHOCTH, (PU3MKH, XUMHHU U reorpadumn.
Ha3BaHHbIe TTOI0XKEHUsI O NpPeIHA3HAUYCHUU YyYeOHOTO TMpeMeTa

«buonorus» coCTaBMJIM OCHOBY JJIsI OIPEACICHHUS IMOJIXOJAO0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TI0 COAEPIKAaHUsI, IPEACTABIEHHOIO B JaHHOW MporpamMmme.

Ot16op conepkanust ydeOHOro mnpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYWIECTBJIEH C TIO3UIMK KYyJIbTYypOCOOOpPA3HOIrO IIOAXO0Ja, B COOTBETCTBUH C
KOTOpBIM OOydYaroliuecss JIOJKHBI OCBOUTH 3HAHUS W YMEHUs, 3HAYUMbIC IS
bopmupoBanust 00mIeH KyJIbTYyphbl, ONpPEACHSIONINE aJICKBATHOE ITOBEJICHUE
4eJIOBeKa B OKpY’Karollled NpUPOAHON cpejie, BOCTpEOOBaHHBIE B MOBCEIHEBHOM
)KU3HU M MPAKTUYECKOU AesitenbHOCTH. (Ocoboe MecTo B ATOM cHUCTeMe 3HAaHUM
3aHUMAIOT DJIIEMEHTHI COJIEP)KaHUS, KOTOPhIE CIIyKaT OCHOBOW st ()OPMHUPOBAHUS
OPEACTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHMHE MHUpa WU
LIEHHOCTHBIX OpHEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIINX ryMaHHu3alu
OUOJIOTUYECKOro 0Opa30BaHMUs.

CTpyKTypUpOBaHHE COJIep>XaHHUsl yd4eOHOro MaTepuajga B HOporpamMmme
OCYIIIECTBJICHO C YYETOM TMPUOPUTETHOTO 3HAUCHHUS 3HAHUU OO0 OTIIMYUTEIBHBIX
OCOOEHHOCTSIX >KWBOM TIPUPOJIbI, O €€ YPOBHEBOM OpraHU3allMM U ABOJIIOIIMH. B
COOTBETCTBUHU C 3THUM B CTPYKType yueOHoro mnpeamera «bHogorus» BbIIEIECHBI
CIeNyIoIIMe coaepKaTelbHble JUHUU: «buonorus kak Hayka. MeToJbl HAYy4YHOTO
no3HaHus», «Kierka kak OwoJsiormueckas cucrema», «OpranusMm  Kak
Oouosoruyeckasi cucremMa», «Cucrema U MHOroooOpasne OpraHu4YeCcKOro Mupa,
«ODBoOIIOLIUST  KUBOU  OPUPOJBI», «IDKOCUCTEMBI WU  MNPUCYLIHUE UM
3aKOHOMEPHOCTH .

HEJH U 3AJAYU YYEBHOT'O ITPEJIMETA «bUOJIOT US1»

Ilems nzyuenust yaeoHoro npeamera «buosorusp» Ha 6a30BOM ypOBHE —



OBJIaJIcCHHME OOy4YarolUIMMHCs 3HAaHUAMH O CTPYKTYPHO-(YHKIIMOHAJIBHON
OpraHu3alu >KUBBIX CHUCTEM pa3HOro0 paHra W T[PUOOpETEeHHE YMEHUN
HUCIIOJIB30BaTh ATHU 3HAHUS JUJIsI TPAMOTHBIX JICHCTBUM B OTHOHMIEHUU OOBEKTOB
’KMBOU HNPHUPOJBI U PELICHUS PA3JIMUHBIX KU3HEHHBIX ITPOOJIEM.

JlocTroxkeHue nenu u3ydeHus ydyeOHoro npeaMmera «buosiorus» Ha 0a3zoBom
YPOBHE 00€CIEYNBACTCSI PEILIEHUEM CIECAYIOUIHNX 3a0ay:

— OCBOCHHE OOyYaIOIIUMHUCS CHCTEMbl 3HAaHHUHA O OHOJIOTMYECKHUX
TEOpUAX, YUCHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, NPAaBUIaxX, CIIyKallux
OCHOBOH 17151 (hOPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAy4YHON KapTHUHE
MHpa; O METOJaX HAy4YHOIr'O MO3HAHUs, CTPOCHUHU, MHOTOOOpa3uu U OCOOEHHOCTSIX
JKUBBIX CHCTEM pa3HOI'0 YPOBHSI OpraHu3alli{; BbIJAIOLIMXCS OTKPBITUSAX U
COBPEMEHHBIX HCCJICJOBAaHUSAX B OMOJIOIHUU;

— ¢dopmupoBanue y O0yyJaroIMxcs IO3HAaBaTEJIbHBIX,
UHTEIUICKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH B MpoOIecce aHaIu3a JaHHBIX O
MyTSIX pa3BUTHUSI B OMOJIOTUH HAYYHBIX B3TJISIIOB, UJICH U MMOAXOOB K U3YyUYCHHUIO
>KMBBIX CHCTEM PAa3HOI'O YPOBHsS OpraHH3alluU;

— CTAHOBJIEHHME Yy OOydaromuxcsi oOulIied KyJbTypbl, (PyHKIHOHAJIbHON
rpaMOTHOCTH, Pa3BUTHUE YMEHUN OOBSCHSITH U OLICHUBATH SIBJIEHHUS OKPY KarOLIETO
MHUpPA >KUBOM NIPHUPOAbl HA OCHOBAHMUM 3HAHUM M ONbITA, MTOJYUYEHHbBIX IIPU U3YYEHUU
Oouoory;

— (opmupoBaHue y oOydarolMxcsi YMEHUIN WLTIOCTPUPOBATH 3HAUEHUE
OMOJIOTMYECKUX 3HAaHUMl B MNPAKTUYECKOW MAEATEJIbHOCTH 4YEJIOBEKA, pPa3BUTUU
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUM;

— BOCIIMTaHHE YOEXJIEHHOCTH B BO3MOXXHOCTH IIO3HAHUSI YEJIOBEKOM
J)KUBOM TMIPUPOJbI, HEOOXOJAMMOCTH OEpEeXHOro OTHOIIEHMUS K HeM, cOoOIroaeHUs
ATUYECKHUX HOPM MPU NPOBEACHUUN OMOJIOTMUYECKUX HMCCIENOBaAHUM;

— OCO3HAaHHE II€EHHOCTH OWOJIOTMYECKHUX 3HAaHUM JUIsI TTOBBILIEHUS
YPOBH: DKOJIOTHUYECKOM KYyJIbTYPBbI, JJI51 ¢dopmMupoBaHHUss  HAY4YHOIO
MHPOBO33pEHUS;

— NpUMEHEHUE NPUOOPETEHHBIX 3HAHUM M YMEHHUW B IIOBCEIHEBHOM
)KU3HU JUIS OLIGHKM TMOCJEJICTBUI CBOE€M [AesITeIbHOCTH II0 OTHOIIEHHIO K
OKpy>Karoliei cpene, cOOCTBEHHOMY 310pOBBIO; OOOCHOBaHHE U COOIIOICHUE MEp
npoUIaKTUKHN 3a00JIEBaHUIA.

MECTO YYEBHOI'O IPEJIMETA «bUOJIOT'US» B YYHEBHOM IIVIAHE

B cucteme cpennero ooOmiero oOpazoBaHusi «buonorus»», nzydaemass Ha



0a30BOM YpOBHE, SIBISETCS OO0sA3aTE€IbHBIM YYEOHBIM IIPEAMETOM, BXOJSAIINM B
cocTaB TIpeaAMEeTHON oOpa3zoBaTeabHOU oOacTu «ECTeCTBEHHBIE HAYKW». Y YeOHBIM
I1aHOM Ha e€ u3y4deHue orBeneHo 68 yueOHbIX 4dacoB, 1Mo 1 yacy B Hexemo B 10
u 11 knaccax cooTBeTcTBEHHO. I[IpenycMOTpeHHBIN MpU 3TOM pe3epB CBOOOIHOTO
Yy4eOHOro BPEMEHH PEKOMEHYETCsI NCHOJIb30BaTh /ISl MOBTOPEHUS U 3aKPEIICHUs
Marepuaia, a Takke peICKCHUU.

COJEP)KAHME YYEBHOI'O ITIPEAMETA «BHOJIOTWS»

10 KJIACC

Tema 1. buoJorust kak Hayka (2 )

Buonorus kak Hayka. CBA3bp OHOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYESCKUMHU U
JIPYTUMH €CTECTBEHHBIMH HayKamH, (pmiiocopueit, 3TUKOH, SCTETUKOW U IIPaBOM.
Ponb Guonoruu B GopMHUpoOBaHUN COBPEMEHHOM Hay4YyHOU KapTuHbI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTtoabl T1IO03HAHUS JKUBOM TNIpUPOAbLI (HAOIIOJAECHHUE, DSKCIEPHUMEHT,
ONMHMCaHWEe, HW3MEpEHHe, KiIacCcUu(UuKalrsi, MOJACIUPOBAHUE, CTAaTUCTHYECKas
00paboTKa JTaHHBIX).

JlemoHCcTpanuu:

llopmpemwvr: Y./lapsun, I''Mennens, H. K.Koasnosn, [[>xk. YorcoH wu
D .Kpuk.

Tabruysr u cxemsvl: «MeToabl TO3HAHUS >KUBOW OPUPOABD.

JlabopaTopHble W NpaKkTH4YecKHe padoThI:

Ilpakxmuueckas paboma Ne 1. «Vcnionb30BaHUE Pa3JIMUHBIX METOJIOB TIPHU
U3y4YE€HUU OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. /KuBbie cucrembl n ux opranmsauns (1 4)

JKussble cuctembl (OMOCUCTEMBI) KaK MpeaMeT U3ydeHus: onosoruu. Otiandue
JKUBBIX CUCTEM OT HEOPraHUYECKOW MNpUpPOIbI.

CBolicTBa OMOCHUCTEM U X pa3HOOOpa3ue. YPOBHU OpraHu3alii OHOCHUCTEM:
MOJIEKYJISIPHBINU, KJIETOYHBIU, TKAHEBBIN, OPTAHU3MEHHBIM, ITOMYJISIIUOHHO-BUI0BOM,
SKOCUCTEMHBIN (OMOreoleHOTHYECKHUi), OrnochepHBbIi.

JdemoHcTpauum:

Tabnuyvr u cxemwvl: «OCHOBHBIE HOPHU3HAKHU SKHU3HU», «YPOBHHU
OpraHu3aluu XUBOW TIPUPOIBD».

Obopyoosanue: monens Monekyiasl JIHK.

Tema 3. Xumudeckuii coctaB u crpoenne KieTku (8 4)

XUMHYECKUN COCTAB KJIETKH. XHUMHYECKHUE DJIIEMEHTbhI: MAKPODJIEMEHTHI,



MUKpPO3JIEMEHThI. Bosla 1 MuHepalbHbIE BelIeCTBa

dyHKOUHU BOJABI M MHHEPAJIBHBIX BEIIECTB B KieTke. llogneprkanue
OCMOTHUYECKOro OasiaHca.

beaku. CoctaB u cTpoeHHe OeJKOB. AMHHOKHCIOTBI — MOHOMEPHI
OenkoB. He3ameHumble U 3aMEHHMbIE aAMHHOKHMCIOTbI. AMHWHOKHCIOTHBIN
cocTaB. YPOBHH CTPYKTYpPbl OCIKOBOW MOJIEKYJIbI (IIE€pBUYHAS, BTOpPUYHAS,
TpEeTUYHasi M YETBEPTHUYHAasl CTPYKTypa). XHMHUYECKHE CBOMCTBa OEJIKOB.
buonornyeckue pyHKIumu OEIKOB.

depmeHTl — Omuosiorunyeckue karanuszatopbl. CtpoeHue depmeHTa:
aKTUBHBIA NEeHTp, cyOcTparHast cneuuduaHoctsb. KodepmenTsl. ButamuHBbL.
OT1iauuust GEpMEHTOB OT HEOPTAHUYECKUX KaTaJIu3aTOPOB.

VYriaeBoapl: MoOHoOcaxapuibl (IJIrFOKO3a, pudo3a U JAe30KCHUpudo3a),
aucaxapuabl  (caxaposa, JaKTo3a) MW Iojucaxapuabl (Kpaxmall, TIJIMKOI€H,
nesuirosio3a). buonornueckue GyHKIUU yTIIJIEBOJIOB.

Jlununer:  tpurnuuepuasl, ¢Gochonunuapl, Ccrepounsl. | uapoduiIbHO-
rupodoOHble cBoiicTBa. buosnornueckue ¢yHknuu aunuaoB.  CpaBHeHUE
YIJI€BOJAOB, OEJIKOB M JIMIIMJIOB KaK HMCTOYHUKOB 3HEPIHUH.

Hyxneunnossie kwucnorsl: JHK u PHK. Hykmneormael — MOHOMEPHI
HYKJIEeHHOBBIX KucI0T. Crtpoenme u ¢yHkuun JIHK. Ctpoenune u (yHKOHH
PHK. Buast PHK. AT®: ctpoenue u pyuknuu. [ lutomoruss — Hayka O KJIETKe.
Knerouynass Tteopuss — mnpumep B3auUMOAEUCTBUSA uAed U (HakTOB B HAYUYHOM
no3HaHUM. MeTo1bl U3YyUEHUs KJIETKH.

Krnerka kak wnesoctHast »kuBasi cucrema. OOmye npu3HaKu KIIETOK:
3aMKHyTasl Hapy>kKHasi MeMOpaHa, mouekyJisl JIHK kak remernueckuit annapar,
cucTeMa cuHTe3a Oeyka.

Tunel KJIETOK: »ykKapUOTHYEcKasi M npokapuoTudeckas. OcoOeHHOCTH
CTPOCHHS TIpOoKapuoTUdeckour kieTku. Kiierounas crenka OGakrepuii. CTtpoeHue
DYKApPUOTUYECKON KiIeTKH. OCHOBHBIE OTJIHWYHMS PACTUTEIBHON, >XWUBOTHOU H
I'PUOHOM KIIETKH.

IloBepxHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsl CT€HKA, ITUKOKAJIMKC,
ux ¢yukauu. Ilnasmarnueckas wmemOpanHa, €€ cBolicTBa W (PYyHKIIHU.
Huroruiazma u e€ opranouanl. OgHomMeMOpaHHbIe opraHouabl kietku: DIIC,
armmapatr lonpmxm, Jm3ocoMmbl. IlomyaBTOHOMHBIE  OpPraHOWABI  KJIETKH:
MHUTOXOHAPUH, MiacTulbl. IlponcxokgeHne MHUTOXOHAPUM M MJlacTUA. Buabl

miactua. HememOpaHHbBIE OpraHoOMUIbl KJIETKH: PUOOCOMBI, KJIIETOYHBIM HEHTD,



LEHTPUOJIHN, PECHUYKH, KTI'YTUKH. DyHKIIMN OPraHOUI0B KJIETKH. BKiroueHwus.

Anpo — peryasaTopHbId HeHTp KkieTku. CrTpoeHue siapa: sJiepHas
o0on0YKa, KapruonjiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpancnopT BelIECTB B KJIETKE.

JdemoHcTpauum:

llopmpemuwr: A. JleBenryk, P. I'yk, T. llIsanu, M. Illneiinen,P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Ywunkunc, P. ®pan-knuH, K. M. bap.

HHuaepammer: «PacnpeneneHue XUMHUYECKUX DIEMEHTOB B HEXHUBOU
npupoae», «PacnpenesreHne XUMHYECKUX SJIEMEHTOB BXKUBOU HPUPOIAE».

Tabauyer u cxemor: «llepuonmueckas Tabivila XUMHUYECKHUX SJIEMEHTOB,
«CTtpoeHune MoJICKyJIbl BOAbD», «buocuHTe3 6erka,

«Ctpoenune moJiekyJbl Oenka», «Ctpoenue depmenta», «HykinenHoBbie
kucioTel. JIHK», «Crpoenue monekyinbpl ATdD», «CtpoeHrne 3yKapuOTHUYECKOU
KJIeTKn», «CTpoeHHEe >XMBOTHOM KJIETKN», «CTpOEHHE PAaCTUTEIIbHON KIIETKH,
«CTpOo€HHME TMPOKAPUOTHYECKOM  KIeTKW», «CTpoeHue sjpa  KIETKN»,
«¥YraeBoael», «JIunuab.

Obopyoosanue: CBETOBOW MHMKPOCKOII, OOOpYyJZOBaHUE IS TIIPOBEJICHUS
HaOIOJICHUI, HW3MEPEeHHUH, OHKCIIEPUMEHTOB; MHMKpOIIpenapaTsl pacTUTEIbHBIX,
JKUBOTHBIX U OaKT€pUAIbHBIX KJIETOK.

JlaboparopHble U NpaKkTUYecKue PadoThi:

Jlabopamopnasa paboma Ne 1. «3ydyeHHe KaTaJIUTHUYECKON aKTHUBHOCTHU
depMmeHTOB (Ha MpUMeEpe amMuiia3bl WK KaTtanasbl)»./labopamopuas paboma No
2. «H/3ydyeHue CTpOCHHs KIIETOK PACTCHHH, >XHUBOTHBIX W OakTepwii 1101
MHKPOCKOIIOM Ha TOTOBBIX MHUKpoOHperaparax U UX ONHCAaHHE»

Tema 4. JKusnenesireabHocTh KieTkH (6 4)

OOMeH BellecTB, WM MeTadoau3M. AccUMWISIIUA (IJIaCTUYEKU OOMEH) u
JAACCUMMISIUS (PHEPTETUIESCKUN oOMEH) — JBE€ CTOPOHBI €IUHOTO IIpoliecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHMs BEILIECTB M DHEPrud B MOHHMAaHUM
MeTabonu3Ma. Tunbl oOMeHa BemecTB: aBTOTPO(HBIA U rerepoTpodHsIii. Poib
(pepmeHTOB B OOMEHE BELIECTB U MPEBPAILLICHUH YHEPTHUH B KIIETKE.

dortocunre3. CperoBass u TeMmHoBas (a3pl ¢oTocuHTe3a. Peakuun
(porocunTesa. DpphekTUBHOCTE (PoTOCHHTE3a. 3HAUEeHHE (POTOCHUHTE3A IS >KU3HU
Ha 3emJiie. Bausinue ycnoBui cpelibl Ha (POTOCHUHTE3 U CHOCOOBI MOBBIIIEHUS €TI0
NPOAYKTUBHOCTH y KyJbTYPHBIX pacTeHUN

XeMocHuHTe3. XEMOCHUHTE3UpYyIolue OakTepuu. 3HAUYCHHUE XEMOCHHTE3a



IJIS JKU3HU Ha 3eMJI€e.

DHepreTuuecKkuii oOMeH B KJieTKe. PacmieruieHue BeniecTB, BBIJICICHUE U
aKKyMYyJHUPOBAHUE DHEPrUM B KIETKE. OITambl DHEPreTUYSCKOro OOMEeHa.
I'mukonus. bpoxeHue u ero BUbl.

KucnoponHoe oOKuCI€HME, WM KJIETOYHOE JbIXxaHue. OKHCIUTEIbHOE
pochopunupoBanue. PpPHEeKTUBHOCTH YHEPTSTUIECKOTO OOMEHa.

Peaknimn martpuyHoro cwuHTe3a. I['enermueckass mHpopmanusa u JHK.
Peanmuzanus reHerndeckoii mHPOpManuu B KIIETKe. | €HEeTHYEeCKHH KO M €ro
cBoiictBa. TpaHckpunuuss — wmarpuuyHbli cuHTe3 PHK. Tpancasuus —
OuocuHTe3 Oeika. Dtambl TpaHcasiiuu. KoawmpoBaHne aMHUHOKHUCIOT. Ponb
pubGocoMm B GmocuHTEe3€ OeKa.

Hexinerounbie ¢GoOpMbI KU3HU — BUPYCHI. MCTOpHUST OTKPBITHSI BUPYCOB
(A.1. HMBanoBckuii). OCOOEHHOCTH CTPOCHHUS UM >KHU3HCHH-M LUK BHPYCOB.
bakrepuodaru. bBoje3Hnm pacTeHHIl, >XHUBOTHBIX W YEJIIOBEKa, BBI3bIBACMBIC
BuUpycamu. Bupyc nmmynoneduinra yeimoseka (BUUY) — Bo3zoyautens CITN 1a.
OOparHasi  TpaHCKpUNIUs, peBepraza U  uHTerpasa. IIpodunaktuka
pacrpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpauum:

llopmpemuwr: H. K. Konsuos, /. 1. UBanosckuii, K. A. Tumupsizes.

Tabauyst u cxemol: «Tunel muTaHusD»y, «MeTtadbonu3sm», «K MUTOXOHIPUSIY,
«DHepreTudyeckuii oomMen», «Xmoponmnact», «Porto-cuatesd», «Ctpoenue JTHK,
«Ctpoenne U (GyHKOHOHHpOBaHUE TreHa», «CuHTe3 Oenka», «l'eHeTnuyeckuit
KO, «Bupycsi»,

«bakrepuoparmn», «CtpoeHue u KU3HEHHbIH 1uka Bupyca CIIN/a,
OakTepuodara», «Penmukamus JTHK».

Obopyooesanue: MOJeIU-alTIuKAIuHa «Y nBoeHue JAHK 17
TpaHCKpUNuus», «bnocunres 6enka», «CTpoeHHe KIETKW»; MOJEJIb CTPYKTYPhI
JHK.

Tema 5. Pa3muoskenne 1 HHAMBHAYATbHOe pa3BuTHe oprann3mMoB (5 1)

Krierounslii UK, WM >KU3HEHHBIA ITUKIT KiaeTku. WHTepdaza m MHUTO3.

IIpoueccrl, nporekaromue B uHTepdasze. Permukanus — peakuuss MaTpPUUHOTO
cunreza JIHK. Ctpoenme xpomocoMm. Xpo MOCOMHBIH HaboOp — KapHUOTHII.
JuruionaHblii u rarJIONIHbIN XPOMOCOMHBIE HaOOPBHI. XpoMaTruasl.

]_II/ITOJ'IOFI/I‘ICCKI/Ie OCHOBBI Pa3MHOXCHUSL " WHAWBUOYAJIBbHOI'O pPa3BUTHUSL

OpraHu3MOB.



Jlenenue kietkn — muTO3. Ctamum muto3a. [Iporeccel, mpoucxoasiaue
Ha pa3HbIX CTaAUSIX MUTO3a. bBuomornueckuii CMbICI MUTO3a.

I[Iporpammupyemast THOEIb KJISTKH —aIloNTo3.

DdopMBbl pa3zMHOXKEHUSI OpPraHU3MOB: Oecrnoioe U nojioBoe. Buabl Gecrionoro
pa3MHOXEHUS: JIeJICHUE HaJBOE, II0YKOBAaHHE OJHO-U MHOTOKJICTOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEeHHE. MICKyCCTBEHHOE KJIOHUPOBAHUEC
OpPraHU3MOB, €TI0 3HAYEHUE ISl CEJICKIIHU.

ITonoBoe pa3sMHOXX€HHE, €ro OTJIUYUS OT Oecrmoyoro.

Meiios. Craguu meiosa. IIpoiieccrl, NpoucXoasliie Ha CTaJUusIX Meno3a.
IToBenenue xpomocom B Menose. Kpoccunroep. buomorndeckuii cmbICa U
3HA4YEHHWE MeEMo3a.

I'ametorenes — mporecc oOpa30oBaHHUsI MOJIOBBIX KJIETOK Yy JKHBOTHBIX.
I[TonoBeie >kene3bpl: CEMEHHUKH U SUYHUKU. (OOpa3zoBaHME M pPa3BUTHE MOJIOBBIX
KJIETOK — TraMeT (CnepmaTro30u/]l, sk LIeKJIETKa) — CIIEpMaTOre€He3 M OOICHE3.
OCoOEHHOCTH CTpPOEHUs SIMLEKJIETOK U coepmaro3ousioB. OIiiog0TBOPEHHUE.
[Taprenorenes. UnauBuayanbHOE pa3BUTHE (OHTOTeHE3). DMOpHUOHAILHOE pa3BUTHE
(ambOpuorenes). Drtanbl dSMOPHOHAJILHOTO Pa3BUTHS Y ITO3BOHOYHBIX >KHBOTHBIX:
apoOiieHue, racTpyJjsus, opraHoreHe3. [loctamOpuoHalibHOE pa3BUTHE. THITHI
MOCTIMOPHUOHAIIBHOTO pa3 BUTHS: MpsiMoe, HemnpsiMmoe (JIMIWHOYHOE). BimsHue
cpeabl Ha pa3BUTUE OPraHU3MOB; (PAaKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIE
YpOJACTBa.

Poct u paszBurue pactenmii. OHTOreHE3 IIBETKOBOTO PACTCHUSI: CTPOCHUE
CEeMEHH, CTAJINU Pa3BUTUS.

JdeMoHcTpanuu:

Tabruyst u cxemoi: « POPMBI Pa3MHOXKEHUST OPTAaHU3MOB,

«/IBOMHOE OIUIOJOTBOPEHME Yy LBETKOBBIX pacTeHui», «BereratuBHoe
pa3MHOKEHHE pacTeHUN», «/leneHne KIeTKn OaKTepuin»,

«CTpoeHHEe TIOJIOBBIX KIJIETOK», «CTpoeHue XpoMocoMbD», «KIiieTouHbIN
UKDy, «Permmukamus JTHK, «Muto3», «Meros,

«IIpsimoe m HempsiMmoe pazBuUTHE», «['amMeToreHe3 y MIJICKOIHTAIO NITUX U
geoBeka», «OCHOBHBIC CTaJIUH OHTOTCHE3a».

Obopyoosanrue: MHMKPOCKOII, MUKpOTIperapaThl «CnepmaTro3oubl
MJIEKOMUTAIOIIETO», «SliIekeTka MiIeKomruTaromero», «Kapuokmunes B kjiieTkax
KOpemnika JIyKa», MarHUTHasi MOJIeTb-allTuTuKaust «JleneHue KIeTKu»; MOoaeib

JAHK, monens meTtadazHO XPOMOCOMBI.



JlabopaTopHble U NpaKTHYeCKHEe PadoThI:

Jlabopamopnas paboma Ne 3. «HabmoneHrue MUTO3a B KIIETKaX KOHYHKA
KOpEIlIKa JIyKa Ha IOTOBBIX MHKpOIIpenaparax».

Jlabopamopnas paboma Ne 4. «VI3ydeHUE CTPOCHUSI MOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKpOIIpenaparax»

Tema 6. HaciencTBeHHOCTh M H3MEHYHBOCTH OPraHu3MoB (8 )

IIpenmer wn 3amaun reHetuku. lMcropuss pas3BuTtua reHEeTUKH. Poib
OUTOJIOTUH U 3MOPHUOJIOTMH B CTAHOBJICHUMW T'eHETHKH. Bkiana poccuiickux u
3apyOeXHBIX  Y4Y€HBIX B  pa3BUTHE reHEeTUKU. MeToapl TI'€HETUKH
(rudpUA0IIOTUUSCKUM, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TE€HETUUECKHUH ).
OcCHOBHBIE I'eéHETHUYEeCKHE MNOHsATHs. ' eHeTuueckasi CUMBOJIMKA, HCIIOJb3yeMasl B
cxXxeMax CKpEelIMBaHUH.

3aKOHOMEPHOCTH  HACJICAOBAHUsI  MPHU3HAKOB, YyCTaHOBJEHHbIe [
Mennenem. MoHOTHOPHUIHOE CKpEUIUMBaHUE. 3aKOH €IUHOO0Opas3usi ruOpuaoB
nepBoro mnokosieHus. IlpaBuio AOMHMHHpPOBaHHsS. 3aKOH pacllenJICHUs
npu3HakoB. ' mnoresza unctorel ramer. [lotHOE U HENMOJIHOE NOMHUHHUPOBAHUE.

JurnOpuagnoe ckpemmBaHHe. 3aKOH HE3aBHCHUMOI'O  HacJeqOBaHUS
OpuU3HAKOB. llUTOreHeTHYecCKHue OCHOBBI  JAUTHOPUIHOTO  CKpEUIUBAHUS.
AHanu3upytouiee CKpeulBaHue. Hcnone3oBanue AHAJIU3HUPYIOLIETO
CKpEIIUBAHUS JIJIsI OIIPEACIICHUSI T€HOTHUIIa OCOOH.

CueruieHHOe HacienoBaHWe TIpu3HakoB. Pabora T. Moprana no
CHEIUIECHHOMY HacCJIeOOBaHWIO TIeHOB. HapymeHnue cnoeruieHnss TEHOB B
pe3yapTare KpOCCHHIOBEpA.

XpOMOCOMHas TEOpHsl HACIEACTBEHHOCTH. | eHeTnuecKue KapThl.

I'eneTruka nona. XpoMOCOMHOE OMNpeNeIEeHHE moja. AyTOCOMBI U IOJIOBbIE
XpoMocoMbl. ['omoramerHele W reTeporaMeTHble oOpraHu3Mmbl. HacnemoBanue
NPU3HAKOB, CHEIUIEHHBIX C IOJOM.

N3MeHYnBOCTS. Buasr U3MEHYNBOCTH: HEHacCJIEACTBECHHas U
HacJleACTBEeHHasi. Ponb cpeabl B HEHACHIEACTBEHHOW  M3MEHYHMBOCTH.
XapakTepucTuka MOJU(PUKAIITMOHHOW W3MEHYHMBOCTU. BapualnmmoHHBIA psia U
BapualMoHHasi KpuBasi. Hopma peaknum npusHaka. KoimyecTBeHHbIE U
KadyeCTBEHHBIEC TPU3HAKM U UX HOpMa peakimu. CBoicTBa MOAMMPUKAITMOHHOMN
U3MEHYHUBOCTH.

Hacnencreennasi, ujin reHotunudeckasi, "sMeHunBocTh. KomOuHaTuBHast

U3MEHYHNBOCTh. Melo3 U TIIOJOBOW TMpolecc — OCHOBAa KOMOWHATUBHOM



WU3MEHYHMBOCTHU. MyTanuoHHass W3MeHYHUBOCTh. Kilaccupukanmusi MyTaiuid:
r€HHbIE, XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYUHBI MyTaliuii. MyTareHHbIe
(¢dakTOopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACJICACTBEHHOW M3MEeHYHBOCTH H.
. BaBuiosa.

BHesiniepHas HacJIe€ICTBEHHOCTh U U3MEHYHUBOCTD.

I'enetuka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJIbI T'€HETUKHU
4YeJIOBEKA: reHeaJIOTU4YeCKHIA, OJIM3HELIOBBII, IIUTOTCHETUYCCKHUM,
OMOXUMHYECKHUN, MOJICKyJIsipHO-reHeTHYeckuili. CoBpeMeHHOe oOIlpeaciaeHue
FeHOTUNA: HNOJHOT€HOMHOE CEKBEHHPOBAHHE, T'€HOTHUIIMPOBAHHUE, B TOM 4YHCJIIE C
nomompio [TI[P- anmamu3za. HacnencTtBeHHBIE 3a00JI€BaHUS YEIOBEKAa: T'€HHBIC
OoJie3HM, OOJIE3HU C HACIEJICTBEHHOU IMPEaPaCIIOIOKEHHOCTHIO, XPOMOCOMHBIE
Oone3nu. ComaTuyecKMe H TeHepaTuBHble MyTaluu. CTBOJOBBIE KIIETKH.
I[IpuHinner 370poBOro odpasa KU3HU, JUATHOCTUKHU, MPOPUITAKTUKHA U JICYCHUS
TCHETHYECKUX OoJie3HeH. MeauKo-TeHETUISCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHUEC
MEJIMIIMHCKOW TEHETUKHU B TMPEAOTBPANICHUM UM JICYEHHUU TEHETUUYECCKUX
3a00JeBaHU YelIOBEeKa.

JlemoHCcTpanuu:

Tlopmpemuwi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukosn, H. B.
Tumodgeen-Pecosckuii, H. 1. BaBuinos.

Tabnuysr u  cxemvl: «MOHOTHOpHUAHOE  CKpEIIUBAHHUE U €ro
LUTOT€HETUYECKAass OCHOBA», «3aKOH PaCLICIJICHUsI U €ro IUTO- I'eHEeTHuYecKas
OCHOBa», «3aKOH 4YHUCTOTHI TaMeT», «JlurudpumaHoe  CKpenimBaHue»,
«IIuTosmoruyeckue OCHOBBI AUTUOPUIHOTO  CKPEIIUBAHUS, «Meiiosy,
«B3aumonelicTBue amesibHbIX T€HOB», «l'eHeTnueckue KapThl pPACTECHUM,
’KUBOTHBIX U YeJIOBEKa», «l'eHeTnka nmojaa», «3aKOHOMEPHOCTH HacJeJO0BaHUs,
CHEIUICHHOTO C TojomM», «KapumoTumbl 4YejioBeKa W KUBOTHBIX,

«Bunpl m3MEeHUYHUBOCTH», «MoaudukanuoHHasi HW3MEHUYUBOCTHY,

«HacnenoBanue pesyc-pakropa», «['eHeTHuka rpynn KpoBm»,

«MyTalnmmoHHast U3MEHUYUBOCTB.

Obopyoosanue: Moaeau-amuIuKaIuu «MOHOTHOPUIHOE CKPEIUBAHUECY,
«HenonmHoe poMuHHpoBaHue», «JurndpuaHoe ckpemmuBaHue», «llepekpéct
XPOMOCOM»; MHKPOCKOII U MHUKpoTIipemnapat «Jpozoduna» (Hopma, MyTaluu
¢opMBI KPBUTBEEB U OKpACKH Tejia); repOapuit «I'opox moceBHOI.

JlaboparopHble U NpakTUYecKue padoThi:

Jlabopamopnas paboma Ne 5. «U3ydyeHue pe3yabTaTOB MOHO-



THOPUJTHOTO W AJUTHOPUOHOIO CKpEIIUBaHUS Yy JPO30(PHiIbl Ha TOTOBBIX
MUKponpenaparaxy.

Jlabopamopnas ~ paboma  Ne 6. «3yuenue  MOauUKATUOHHOMN
U3MEHUYMBOCTH, IOCTPOEHUE BAPUALIMOHHOI'O Psila U BApUALITMOHHON KPHUBOW.

Jlabopamopnas paboma Ne 7. «AHanu3 MyTanui y Apo30UILIIBI Ha
TOTOBBIX MHUKpOIIpEeraparax.

Ilpakmuueckass paboma Ne 2. «CocTaBJICHME W aHAJIHW3 POJIOCIIOBHBIX
4eJIOBEKa».

Tema 7. Cenexuusi opranu3moB. OcHOBBI 61OTeXHOI0THH (3 U)

CerJekiids Kak HayKa U Opolecc. 3apoKASeHUE CEJIEKIIUU U JIOMECTHUKAIIHS.
VYuenne H. WM. BaBuioBa 0 II€HTpax MPOUCXOXKICHHUS W MHOTOOOpa3zus
KYJbTYPHBIX pacTeHUU. LIeHTpbl OpOUCXOXKAEHUST JOMANIHUX >KUBOTHBIX. COpT,
nopojia, ITaMM.

CoBpeMeHHbIE METOAbI CEJIEKIIMU. MaccoBbI U UHAUBUAYaAJIbHBIH OTOOPHI B
CEeJISKIIMU pacTeHUM U >KUBOTHBIX. OIleHka »Kc Tepbepa. biuskopoacrBeHHOE
CKkpemmBaHue — uWHOpuauHr. Ywucrtas nuHusa. CKpemMBaHUE YHCTBHIX JIMHHUUN.
I'etepo3uc, unu rudOpuaHasi cuna. HepojcTBeHHOE CKpellnBaHUEe—ayTOPHUIUHT.
Otpnanénnas rudpuauzanus U e€ ycnexu. MckyccTBeHHBIM MyTareHes U Mojy4eHue
HOJIMIJIOUAOB. JlOCTHXKEHHS CEJIEKIIUU PACTEHUH, )KUBOTHBIX U MHUKPOOPIraHU3MOB.

buorexHosorust kak orpacib Npous3BoJcTBa. ['eHHass mH>XeHepusi. DTaribl
co3nanuss pexkomOuHaHTHOM JIHK wm TpancreHHbix opraHu3mMoB. KierouHas
urxeHepusi. Kierounsle  KyabTypbl. MUKpPOKJIOHaJIBHOE  pPa3MHOXKEHUE
pacrenuii. KinoHuUpOBaHHWE  BBICOKOMPOAYKTHUBHBIX  CEJIIBCKOXO3SMCTBEHHBIX
OpPraHu3MoOB. DKOJIOTHUYECKHE M ATHYECKUe rmnpoodsemMbl. MO — reHeTHYecKu
MOAU(DUITUPOBAHHBIE OPTraHU3MBI.

JdemoHcTpauum:

llopmpemwvr: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneudenko, M.
®. MBaHOB.

Tabnuysvr u cxemwt: KapTta «lLleHTpBl OPOUCXOKAEHUSI U MHOTOOOpa3zus
KyJIbTYPHBIX  pacTeHuil», «llopoasl gomamrHuUX  KUBOTHBIX», «CopTta
KYJIbTYPHBIX pacTeHUu», «OTnanéuHas ruopuauzanus», «Padotel akanemuka M.
@®. NBaHoBa», «Ilonumionaus,

«OO0BeKTBl OMOTexXHONOTHUM», «KileTouHble KyJIbTYphl M KIIOHHUPOBAHUE,
«KoHcTpynpoBaHue U MEPEHOC T'€HOB, XPOMOCOM.

Obopyoosanue: MyJISIXU TIOJIOB U KOPHEIIOAO0B AUKUX (POPM U KYJIbTYPHBIX



COpTOB pacTteHul; repoapuit «CerbCKOXO035IMCTBEHHBIC PACTCHUS.

JlabopaTopHble U TpaKkTHYecKHe PaldOThI:

Okckypcusi «OCHOBHBIE METOJIbI U JOCTUXKEHHUSI CEJIEKIIMU pac- TCHUM U
SKUBOTHBIX (na CEJICKIITMOHHYIO CTaHIIMIO, MJIEMEHHYIO pepmy,
COPTOUCTIBITATEIbHBIM  y4acTOK, B  TEIUIMYHOE  XO3SIMCTBO, JIAa0OPATOPHIO

arpoOyHUBEpPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBoaonuonnasi ouosorus (9 u)

ITpennockyiku BO3HUKHOBEHUSI ABOJIFIOIIMOHHOW TEOPHUU. DBOJIFOIITMOHHAS
Teopus U €€ MecTo B Omonoruu. BiausiHue 3BOMIOIIMOHHON TEOPUU HA Pa3BUTHE
OHMOJIOTMHM U JPYTUX HaYK.

CBunerenbcTBa 3BodOIMU. [lameoHTonormyeckue: Mociaea0BaTeIbHOCTh
MOSIBJICHUSI BUJIOB B TMAJICOHTOJOTHYECKOW JIETONHUCH, NEepPeXOaHble (OpPMBI.
Buoreorpadgudeckne: cxoacTBo U paznuaue GayH u (GpJIop MaTepPUKOB U OCTPOBOB.

OMOpPHOJIOruYEeCcKHe: CXOJACTBAa M pa3iandusi SMOPHUOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEILHO-aHATOMHUYECKHE: TOMOJIOTMYHBIE, aHaJIOTUYHbIE,
pyJAVMMEHTapHbIEe OpraHbl, aTaBU3Mbl. MOJIEKYJISIpHO-OMOXUMHUYECKHUE: CXOJACTBO
MEXAaHHU3MOB HAaCJEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHUX NOyTed y Bcex
OpPraHU3MOB.

OponrounoHHas Teopuss Y. JlapsunHa. Ilpenmnoceuiku BO3HHUKHOBEHMS
JapBUHU3MA. JIBHKyIIME CHJIBI 3BOJIOIMU BHJIOB no JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE IIPpU OTPAHUUYECHHOCTH PECYpCOB, HeoIllpeaenéHHasi U3MEHYHUBOCTD,
OopbOa 3a cymiecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus 3Bomtonnu (CTD) u e€ oCHOBHBIE NOJIOKEHUS.

Mukponsontonusi. [Tomynsinumsa Kkak equHUIIA BUJA U DBOJIIOIINH.

JBroxyuiue cuibl ((pakToOpbl) SBOJOIUHN BUAOB B Ipupoae. MyTallMOHHBIH
nponecc U KOMOMHAaTUBHAsI U3MEHYUBOCTh. [lomysnsiimoHHble BOJHBI U Apeid
reHoB. M3omsmust 1 Murpanus.

EcrecTBeHHbIll 0TOOp — HampaBJIsitOIIUN (PaKTOP BOJIIOIUH.

dopMBbI ecTeCTBEHHOTO0 OTOOpa.

IIpucrioco61€HHOCTh OpPraHU3MOB KaK pe3yJbTar »Boonuu. [Ipumepst
NpUCHOCOOJIeHUH y OpraHn3mMoB. ApoMopdo3bl U U0 TaNTAIIHH.

Bun wu Bupoo6pazoBanue. Kpurepun Buga. OcHOBHbIe  (POpMBI

BHJI000pa30BaHUsl: reorpauieckoe, dKOJIOTHUIECKOE.



MakposBomtonusi. PopMbl 3BOJIIOLNU: (puaeTudeckasi, AUBEpPreHTHas ,
KOHBEpIreHTHasl, napauiejaprHas. Heo6paTuMocTh 3BOJIIOIINH.

IIpoucxoxnenue oT HecHeUaJIn3uPOBAHHBIX HPEIKOB.
IIporpeccupyromasi cnenuanu3anus. AJanTUBHAsT paaualiysi.

JdemoHcTpauum:

lHopmpemuwr: K. Jluaneii, XK. b. Jlamapk, Y. lapBun, B. O. KoBaneBckui,
K. M. bop, 2. I'ekkenb, @. Mromep,A. H. CeBepiios.

Tabnuysr u cxemwvr: «Pa3BUTHE OpPraHUYECcKOro MHUpa Ha 3eMiie»,
«3apoJbIlId MMO3BOHOYHBIX >XUBOTHBIX», «APXEONTEPUKCH,

«Dopmbl OOpBOEI 3a cylIecTBOBaHUEY», «ECTeCTBEHHBII OTOOPY,

«MHoroo0pasue copToB pacTeHui», «MHOroodOpasme MnopoJd >KUBOTHBIX,

«lTonynssnun», «MyTanlmOHHasi U3BMEHYUBOCTbY;
«ApoMopdO3bI», «Mnnoananranum», «O6mias
aereHepanus», «/Bwxkymue cwuibl sBorouun», «Kapra-cxema
MapumpyTra Iyte mectBus Y. Japsuna», «boprba 3a cymiecTBOBaHHUCY,
«IIpucnoco6ieHHOCT,  OpraHu3MoBy», «l'eorpaduueckoe BHI000pa3OBaHUECY,
«IKOJIOTUYEeCKOEe BUI000pa30BaAHUE).

Obopyooeanue. KOJUIEKLHSI HACEKOMBIX C pa3IWYHbIMHU TUIAMH OKPACKH;
HaboOp TUIOMOB W ceMsiH;, Kosulekuusi «[Ipumepbl 3alUTHBIX IIPUCIOCOOJICHUHN Y
JKUBOTHBIX»; MoJAelb «OCHOBHBIC HaNpaBJICHUS DBOJIIOLUN»; OOBEMHAasT MOJIEIb
«CTpo€eHHE rOJIOBHOI'O MO3ra MO3BOHOYHBIX».

Buoreorpaguueckass kapra Mupa; Kouieknus «PopMbl COXPAaHHOCTH
UCKOMAEeMbIX J»XHUBOTHBIX W pacTeHUl»; wMoaenb- anmuukanus «llepekpéct
XpOMOCOM»; BJaxHble Iipenaparbl «Pa3Butne Hacekomoro», «Pa3zButue
JATYILIKW; MUKponpenapat «/Jpo3oduna» (Hopma, myraniuu GopMbl KPbUIBEB U
OKpacKu TeJja).

JlabopaTopHble U TpaKkTHYeCKHe PaldOThI:

Jlabopamopnasa paboma Ne [I. «CpaBHeHHE BHJIOB II0 MOp(do-
JIOTUYECKOMY KPUTEPHIO».

Jlabopamopnas paboma Ne 2. «OmnucaHue NOPHUCIIOCOOTIEHHOCTH
opraHn3sma U €€ OTHOCUTEJIBHOI'O XapakTepar.

Tema 2. Bo3HukHOBeHHe 1 pa3BuTHe Ku3HU Ha emue (9 4)

JloHayuHbIE NOPEIACTABICHUS O 3apOXXIAEHWHM >KW3HU. HaydHble rumoressl
BO3HUKHOBEHUSI >KU3HM Ha 3emJie: alOuoreHe3d H mnaHcnepmus. XUMHUYEcCKas

OBOJIFOII M. AOHOIreHHBINM CUHTE3 OpraHUYCCKHUX BCIICCTB H3 HCOPraHHUYCCKHUX.



DKCHEePUMEHTAJIbHOE MOJATBEPKACHUE XUMHUYECKOU 3BOJIIOIIMHA. HavanbHbIE ATaribl
ouosiorndyeckoi spomonuu. ['mnoreza PHK-mupa. dopmupoBanne mMeMOpaHHBIX
CTPYKTYpP U BO3HHKHOBEHHE MNPOTOKJIETKU. [lepBble KIETKH M HUX 3BOJIOLUS.
dopmupoBaHUE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

PazButHe )xu3HU Ha 3emJiie o 3paM U nepuogam. Karapxei. Apxelckast u
nporepo3oiickast 3pbl. llajeo3oiickass spa U €€ nepuoabl: KeMOPUUCKHM,
OPJAOBHUKCKHMN, CUIIYPUNUCKUM, I€BOHCKUN, KAMEHHOYT OJIbHbIN, TIEPMCKHM.

Me3o3o0iickass 2pa M €€ TIEpHOJbl: TPHUACOBBIM, IOPCKUN, MEJIOBOM.
Kaiino3oiickass 3pa U €€  NepHOJIbI: Naj€oreHOBbI,  HEOr€HOBBIU,
AHTPOIIOT€HOBBIN.

XapakTepucTuka KJIMMaTa HM TIeOoJIOTHYEeCKUX IporeccoB. OCHOBHBIE
ATarlbl PBOJIIOIMN PACTUTEIBHOIO U )XUBOTHOTO MHUpa. ApoMopdO3bl y pacTeHUMU
U )KUBOTHBIX. [losiBIIeHHne, pacuBET U BBIMUPAHUE T'PYII >KHMBbIX OPraHU3MOB.

Cucrema OpPraHUYECKOTO MHUpPa KakK OTpakeHue 3BOMOIUU. OCHOBHBIC

CUCTCMATHUYCCKHUC TI'PYIIIIbl OPraHrU3MOB.

DBoaOnUs 4eJI0BeKa. AHTPONOJIOTUSA Kak HayKa. Pa3Butune
npescTaBICHUMN o OPOUCXOKICHUU 4eJoBeKa. MeToabt U3yUdCHUS
aHTPOIIOTEHE3A. CxoxnctBa W pa3auyusi  4YEJIOBEKAa U J>KHUBOTHBIX.

CucreMaTH4ecKOe MOJIOKEHHUE YEJIOBEKA.

JBwxyme  cuibel  (dpaktopel) — aHTponoreHesza.  HaciencrBennas
U3MEHUYHUBOCTb U €CTECTBEHHBIM oTOOop. OOI1ecTBeHHbIN 00pa3 XWU3HU,
U3rOTOBJIEHUE OPYAUU TpyJa, MBIIUJIEHUE, PEUb.

OCHOBHBIE CTaAUM W BETBU DHBOJIOIMH YEJIOBEKa: aBCTPAJIONUTEKH,
YenoBek yMmenslid, YenoBek mnpsmMoxonsinuii, YenoBeK HeaHIAEPTAJIbCKHUH,
YenoBek pa3ymHbIi. HaxoJku HMCKOIIaeMbIX OCTAaTKOB, BPEMs CYILIECTBOBAHUS,
006J1acTh pacrpocTpaHeHUsI, 0O0ObEM TOJIOBHOTO MO3ra, o0pa3 »KU3HH, OpYAMsl.

YenoBeueckue pacbl. (OCHOBHBIE OOJBIIME pachl: E€BpOINEOUHAs
(eBpa3miickasi), Herpo-aBCTpaJlougHas  (PKBaTOpHaldbHAasA), MOHIOJOUIHASI
(a3naTrcko-amMepHuKaHCKasi). YepTbl HOPUCIOCOOJICHHOCTH  IIpeJCcTaBUTEIEN
4eJIOBEYECKHX pac K YCJIOBUSIM CyII€CTBOBaHUs. EAMHCTBO YelIOBEUECKUX pac.
Kpntnka pacusma.

JdeMoHcTpanuu:

lHopmpemur: ®. Pean, J1. [lactep, A. . Onapun, C. Mumnnep, I'. FOpu, 4.
JlapBuH.

Tabruyvr u cxemor. «Bo3HukHOBeHHE COJIHEYHOM CHCTEMBD»,



«Pa3BuTHe opraHudyeckoro wmmupa», «PacturesbHas KIeTKa»,

«KuBoTHast kieTka», «lIpokapuorudeckasi kieTtka», «CoBpeMeHHas
CHCTEMA OpPraHUYECKOro Mupa», «CpaBHEHHE AHATOMHUYECKHUX YEPT CTPOCHUS
4eJ0BEeKa U YeJIOBEKOOOpa3HBIX 00E3bsIH»,

«OCHOBHBIE Me€CTa MAJCOHTOJOTHYECKHUX HAXOJOK MPEJIKOB COBPEMEHHOIO
qenoBeKa», «/IpesHenmmue nroan», «IpeBHue aroamn»,

«IlepBble cOBpeMEHHBIE 101N, «HenoBeUeCcKHue pachb».

Obopyoosanue: MYJISI)KH «IIpoucxoxxaeHue YEIJIOBEKa (6rocTBI
aBCTpaJIONUTEKa, MMUTEKAaHTpOIla, HeaHAepTaliblla, KPOMaHBOHIIA); CIEINKU WU
U300paKEeHUsI KaMEHHBIX OpPYIHM IIEpBOOBITHOIO 4YeJOBEeKa (KaMHHU-YOMIICPHI,
pyouina, ckpeOiia); TeOoXpOHOJOTrHYecKass TalOiuila; KoJuieknus «Dopmel
COXPaHHOCTHU UCKOMNAEMBbIX KUBOTHBIXHU PACTCHHUI.

JlaboparopHble U NpaKkTUYecKue PadoThi:

Ilpaxkmuueckas paboma Ne 1. «H3yueHHEe HCKOIMAEMBIX OCTAaTKOB
pacTeHu U KUBOTHBIX B KOJUICKIIHSIX).

OKcKkypcus «IBOITOLUSA OpPraHu4Y€eCcKOro Mupa Ha 3emiie» (B
€CTECTBEHHO-HAYYHBIN WM KpaeBeoueCKUi My3ei).

Tema 3. Opranusmbl u okpy:xaromas cpeaa (5 4)

Dkosioruss Kak Hayka. 3ajJadyu W pas3aeiibl  dKOoJOoruu. MeToabl
PKOJIOTHYECKUX HCCIEIOBAHUMN. DKOJIOTHUYECKOE MUPOBO33PEHHUE COBPEMEHHOTO
4eJ0BEKa.

Cpenbl oOuTaHusl OPTaHU3MOB: BOJIHAsI, HA3€MHO-BO3AyIlIHAsl, IOUBEHHAs,
BHYTPHUOpPraHU3MEHHAasl.

Oxkonornueckue ¢akropbl. Kinaccudukamus skoJgorndyeckux (akTOpPOB:
abuoTuyeckue, OHOTUYECKHME M aHTPOIIOreHHBbIe. JlelicTBHE HKOJIOTHUYECKHUX
¢akTOpOB HA OpPraHU3MBI.

AbuoTnueckue (QakTOphl: CBET, TeMIeparypa, BIa)KHOCTh. DoTonepuoamnsm.
IIpucniocobnenuss  OpraHu3MoOB K  JEUCTBUIO  aOMOTHYECKHX (haxTopos.
Bbuosornueckue puTMBI.

brnornueckue ¢daxTOpHkI. Bunpr  OnoTuMyeckux — B3aMMOJICHCTBUM:
KOHKYpPEHIMsI, XHWIIHUYECTBO, CcHUMOHO3 u ero ¢opmbel. Ilapasutusm,
KOooTlepaliusi, MyTyajlu3M, KOMMEHCaIu3M (KBaAapTUPAHCTBO, HaXJIEOHHUYECTBO).
AMeHcanmu3M, HeUTpanu3M. 3HadyeHHe OHOTHYECKUX B3aUMOJCHUCTBUU IS
CYILLIECTBOBAHHUS OPTAaHU3MOB B IIPUPOJIHBIX COOOIIECTBaX.

DKOJIOTHYECKUE XapaKTCPUCTUKHU TITOIMIYJIAIIHUN. OcHOBHEBIEC ITOKa3aTeIn



OOIMYJISIUN: YHCJIEHHOCTbH, IUUIOTHOCTBH, POXKIAE€MOCTh, CMEPTHOCTb, IIPHUPOCT,
mMurpanus. JluHaMmuka 4YMCICHHOCTH HOIIYJISIIIUNA U €€ peryJIsiusl.

JdeMoHcTpanuu:

Tlopmpemuor. A. I'ym6ombar, K. @. Pynbe, O. 'ekkenb.

Tabauyovr u cxemot. xapra «Ilpupoanbsie 30HBI 3emin», «Cpenbl
obuTaHusi Opranu3sMoB», «Poronepuoausm», «llomymsaum»,

«3aKOHOMEpPHOCTH  pPOCTa  YHCICHHOCTH  IONYJSINUM  HHQPY30pUH-
Tydpenbkm», «llumeBbie 1emnm».

JlabopaTopHble U NpaKkTUYecKue padoThi:

Jlabopamopnass paboma Ne 3. «Mopdonorudeckue OCOOEHHO CTH
pacTeHuil U3 pa3HBIX MECT OOHTAHUSD.

Jlabopamopnass paboma Ne 4. «BnussHHE cBeTa Ha POCT W pPa3BHTHE
YEepPEHKOB KOJIeyca).

Ilpakmuueckass paboma Ne 2. «lloacd€r TIUIOTHOCTH MOMYJISIIHN
Pa3HbBIX BHUJOB PACTCHHUI.

Tema 4. CoofmiecTBa 1 3KoJa0rnueckue cucrembl (9 u)

Coo0111ecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OHOlIeHO3a: BUAOBAas,
OpOCTpaHCTBEHHasi, Tpoduueckas (mmmieBasi). Bwuasl-mommHanTtbel. CBs3H B
OunoIlieHO3E.

Dxosiornueckue cucrembl (PKkocuctembl). l[loHsitTue 00 »KOcUcTEME U
OuoreolicHo3e. @DOyHKIHMOHAJIbHBIE KOMMOOHEHTbl JSKOCHUCTEMBI: HPOJIYLEHTHI,
KOHCYMEHTHhI, peayueHTbl. KpyroBopor BelecTsB MW IMOTOK DJHEPTrUU B
skocucteMe. Tpoduueckue (IMUIIEBBIE) YPOBHHU dKocUcTeMBbI. [Iuniesbie nenu u
cetu. OcCHOBHBIE  TIIOKa3aTeJM  dDKOCHUCTEMBI: Ouomacca, HOPOIYKIIHS.
DKOJIOTHYECKHE MHUPAMUJIBI: TIPOAYKIHH, YHCIEHHOCTH, Omomaccel. CBoiicTBa
DKOCHUCTEM: YCTOMYUBOCTb, CAMOPETYJISIHs, pa3BuTue. CyKIleccusl.

IIpuponHsie »KOocHUCTEMBI. ODKOCHUCTEMBI O03€p M peK. OIKOCUCTE Ma
XBOWHOI'O WJIM HIMPOKOJIMCTBEHHOIO JIECA.

AHTPOIIOT€HHBIE  YKOCHUCTEMBI.  ATpPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
Buonoruueckoe m X0351iiCTBEHHOE 3HAYEHHE arPOAKOCUCTEM U yPOOIKOCHCTEM.

buopaznoobOpazue kak ¢dakTop ycTOWYHMBOCTH »dKocuctemM. CoxpaHeHHE
OHMOJIOTUYECKOro pazHooOpa3ust Ha 3emiie.

VYuenue B.M. Bepnaackoro o ouocgepe. I'panuiibl, coctaB U CTpyKTypa
ouocdepsnl. JKuBoe BemectBo U ero QyHKIH. OcobeHHOCTH Omocdepbl Kak

rio0anbHOM 3KOcHCTEMBI. J[MHaMHYecKoe paBHOBECHE M oOpaTHasi CBsI3b B



ouocdepe.

KpyroBopoTsl BemecTB U OMOT€OXHUMHYECKHE IIUKIIbI DJIEMEHTOB (yriepoja,
a3oTa). 3oHanbHOCTh OHocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Owmocdepe 3emiu. AHTpPOIIOT€HHbIE HW3MEHEHUSI B
ouocdepe. I'modbanbHBIC PKOJIOTHYECKUE MPOOICMBI.

CocymiecTBoBaHUE OpUPOIbI u 4eJI0BeYeCTBa. CoxpaHeHnue
OnopazHoOOpa3usi KaKk OCHOBa yCTOMYHMBOCTH Ouocdepnl. OCHOBA pallmOHAIBHOTO
yOpaBJ€HUsT MPUPOJAHBIMHU pecypcaMHu W HX HCIHOJb30BaHME. JlocTukeHus
OMOJIOTUM M OXpaHa IPUPObI.

JdeMoHcTpanuu:

Tlopmpemuwr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepunanckuil. Tabauyst u
cxemol. «IlumeBble nenu», «buoneHO3: coctaB M CTpyKTypa», «lIpupoansie
coobOmiecTtBa», «llenmu nuTaHus», «DKo- Jorumyeckas nupamunay», «buocdepa u
YeJ0BeK», «DKOCHUCTEMa IIMPOKOJIUCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOTO
neca», «buo- 1meHo3 Bomoéma», «ArporeHo3», «lIpuMmepHbIe aHTpPOIIOTeHHBIC
BO3JICUCTBUSI HA IIPUPOAY», «BakHelllne HWCTOYHUKHU 3arpsi3He HUsL BO3JyXa U
IPYHTOBBIX BOJ», «llouBa — BaxkHelmmas cocrtaBiisitonias 6uocdepsn», «PaKkTopsbl
nerpamganuu  1ouB», «llapHukoBbIE 3¢ dekT», «DPaKTOpbl PATUOAKTHBHOTO
3arpsisHeHust Omocdeps», «O0mas crpykrypa Owmocdepn», «PacmpocTpanenue
J)KU3HUB Ouocdepe», «O30HOBbIN 3KkpaH Ouochepr», «Kpyropopotr yrie-

poxa B 6uocdepe», «KpyroBopor azora B ONpUpOIAL».

Obopyoosanue. Moaenb-anTuiukanus « TUunuyaHbie OMONEHO3BDY; TepOapuit
«PacTurennHEBIE COOOIIECTBaY; KOJUIEKIIUHU «bwrorieHos3, «Bpeaurenn
BOXKHEUIIINX CEJIBbCKOXO3SIUCTBEHHBIX KYJbTYp»; TrepOapuu UM KOJUIEKIIUU
pacTeHU M >KUBOTHBIX, IIPUHAJJIEKAIIUE K PAa3HBIM 3KOJIOTMYECKUM IpyIram
onHoro Bujaa, Kpacnast kuura P®, nuzobpakeHust oXpaHsieMbIX BUJIOB pacTCHUN
U JKUBOTHBIX.

IIVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«BHNOJIOT' US»

Cormacio PI'OC COO, ycraHaBIMBaIOTCI TpeOOBaHUSI K pe3yJibTaTam
OCBOCHHSI OOYyYarOIMUMHUCS MpOorpaMM CpeIHero ooOme 1o o0pa3oBaHUS:
JIMYHOCTHBIM, METAPEIMETHBIM U MIPEJIMETHBIM.

JJMYHOCTHBIE PE3YJIbTATbBI

B cTpyKkType ITMYIHOCTHBIX PE3yJIbTATOB OCBOCHHUS TIPEaMETa

«buomorus» BBIJICJICHBI CJIICAYIOIIHC COCTaBJIAIOIITHC! OCO3HaHUe



OOy4YaronMMHUCsT POCCHUCKOW TPaXJaHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMO- ONPEACIICHUIO; Haluyue MOmueayuu K
OOy4YEeHUIO OWOJIOTHM; YeleHanpaesieHHoe pazéumue BHYTPEHHHX YOeKIeHUM
JIMYHOCTH Ha OCHOBE KIIIOUYEBBIX IIEHHOCTEH W  HUCTOPUYECKUX  Tpagulluii
pa3BUTHSI OMOJOTHYECKOr0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIINXCS
PYKOBOACTBOBATHLCA B cBoOeH ACATCIBbHOCTU HCHHOCTHO-CMBICJIOBBIMHU YCTAHOBKAaMMU,
NPUCYIIUMH CHUCTEME OHMOJIOTUYECKOTrOo O0Opa30BaHUs, Haauyue SKOJIOTHUYECKOTO
npaeo- co3Hamnus, CNocoOHOCmuU CTaBUTh LIEIU U CTPOUTH )KU3HEHHBIC TJIaHBI.

JIngyHOCTHBIE pe3yabTaThl OCBOeHUs Ipeamera «buonorus» mocturarorcs B
CIANHCTBC y‘-IC6HOﬁ 41 BOCIIUTATCILHOU ACATCIBHOCTH B COOTBCTCTBUU C
TpaAUuIIUOHHBIMH pOCCHﬁCKHMH COLIUO- KYJIbTYPHBIMHU, HCTOPUICCKHUMH U JTYXOBHO-
HPABCTBEHHBIMH I1IEHHOCTSIMH, NPHUHSITHIMH B OOILECTBE IpaBWJIaMH MW HOPMaMH
MOBEJIEHUSI W CIIOCOOCTBYIOT MpolieccaM CaMOIIO3HAaHUSI, CAaMOBOCHOUTAHUS |
caMoOpa3BUTHUsA, PaA3BUTHUA BHyTpeHHCf/'I IIO3UIIMM1 JIMYHOCTMU, ImaTpuoTHu3ma,
YBaXXEHUsI K 3aKOHY H  IIPpaBOIOPALKY, YEIOBEKY Tpyda W  CTapuieMy
MOKOJICHHUIO, B3aMMHOI'O YyBaXXEHUSI, OEpPEKHOrO0 OTHOIIECHUS K KYJIHBTYPHOMY
HACJIEJIMI0O U TPAJUIHSIM MHOTOHaIlMOHAJIBLHOro Hapoja Pocculickoit denepanuu,
OPpUPOJIE U OKPYIKAIOIIEU Cpele.

JImaHOCTHBIE pE3yJIbTaThl OCBOCHUSI ydeOHOro mnpeamera «buo- morusp
JIOJDKHBI OTpa’kaTh TOTOBHOCTh U CHOCOOHOCTH OOYYarOIIMXCsl PYKOBOJACTBOBATHCS
cOpMHUPOBAaHHONW BHYTPEHHENW TIO3UIIUEH JHUYHOCTHU, CHUCTEMON IIEHHOCTHBIX
OpHEHTALNH, IMO3UTHUBHBIX BHYTPEHHUX yOexaeHui, COOTBETCTBYIOIIIUX
TPAJIUITUOHHBIM IIEHHOCTSIM POCCHUCKOTO OOIIECTBa, pPaCIIUPEHUE KU3HESHHOTO
ONbITa U OIBITA AEATEIFHOCTH B MPOIIECCE peain3allid OCHOBHBIX HAIPaBICHUM
BOCHUTATENILHOMN JICSITEIPHOCTHU, B TOM YHCJI€ B YacTH:

1. I'pa:xx1aHCKOr0o BOCIIUTAHMS:

— c(hOpMHUPOBAHHOCTh TPAXKIAHCKON TTO3UIIUU oOydJaroiierocsi Kak
aKTUBHOT'O U OTBETCTBEHHOT'O YJI€Ha POCCUICKOTO OOIIEeCTBA;

— OCO3HAaHHE CBOUX KOHCTUTYIIMOHHBIX TIpaB © O0OsI3aHHOCTEH,
yYBa)KEHHE 3aKOHa W MPaABOIOPSIIKA;

— TOTOBHOCTEF K COBMECTHOU TBOp‘IeCKOﬁ ACATCIIBHOCTHU MPHU CO3JaHUU
YYE€OHBIX TIPOEKTOB, PEIICHUH y4YeOHBIX M TMO3HABATEIbHBIX 3aj/iad, BBIITOJTHCHUH
OMOJIOTUYECKUX DKCHEPUMEHTOB;

— CITOCOOHOCTH OMPEIESITh COOCTBEHHYIO ITO3HIIMIO IO OTHOMICHHUIO K

SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSICHATH €€;



— YMEHHUE  y4YUThbIBaTb B  CBOUX  JCHCTBUSIX  HEOOXOIMMOCTH
KOHCTPYKTHBHOTO  B3aUMOJCWUCTBHUSI  JIIOJIGH C  pa3HbIMH  yOEXKJICHUSIMU,
KYJbTYPHBIMU HEHHOCTSMHU U COLUAJIBHBIM ITOJIOKCHHUEM;

— TOTOBHOCTh K COTPYJITHUYECTBY B HNPOLECCE COBMECTHOI'O BBIINOJIHEHUS
Yy4eOHBIX, TIIO3HABAaTEJIbHBIX UM  HCCJEIOBATEIbCKUX  3aJad, YBaXKUTEIbHOE
OTHOIIIEHUE K MHEHHUIO ONMOHEHTOB TPU OOCYXICHUHU CIIOPHBIX BOIIPOCOB
OHMOJIOTUYECKOT O COACPIKAHUS;

— TOTOBHOCTh K TYMAaHUTApPHON U BOJIOHTEPCKOU NESITEIBHOCTH.

2. [laTproTHYECKOT0 BOCIHHUTAHUA:

— c(hOPMHUPOBAHHOCTh  POCCHUMCKOW  T'pPaXIJAaHCKOW  HJICHTUYHOCTH,
NaTpuoOTU3Ma, YBAXKEHHSI K CBOEMY HapoOdy, YyBCTBa OTBETCTBEHHOCTHU IIepe
Ponunoili, ropoctu 3a cBOM Kpaii, CBOIO Po/iHY, CBOM SI3bIK U KYJBTYpPY, IIPOLLIOE
U HACTOsI€e MHOTOHAIIMOHAJIbHOrO Hapoaa Poccuu;

— EHHOCTHOE OTHOIIEHHE K MPHUPOJIHOMY HACIEIUIO U TMaMsITHUKaAM
OPpUPOJIBI; NOCTUXKEHUsIM Poccum B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJOTHUSX,
TpYyAe;

— CIIOCOOHOCTH OILICHUBATh BKJIAJlI POCCUNCKUX YUYEHBIX B CTAHOBJICHHUE U
pa3BuTHe OWOJIOTHMH, NOHWUMAHWE 3HAYCHHUs OWOJIOTMM B ITIO3HAHUH 3aKOHOB
MPHUPOJBI, B )KU3HU YEJIIOBEKA 1 COBPEMECHHOT'O OOIIECTBA;

— uaeHas yoexxa€HHOCTb, TOTOBHOCTh K CHIy>KeHHI0O OTEUecTBYy U €ro
3aIllMTe, OTBETCTBEHHOCTh 3a €ro CyabOy.

3. lyXOBHO-HPABCTBEHHOI0 BOCHHUTAHMS:

— OCO3HAHHUE JYXOBHBIX IEHHOCTEH POCCHUMCKOro Hapoaa;

— c(OpMHUPOBAHHOCTH HPaBCTBEHHOI'O CO3HaHUA, 3TUYECKOTO
MOBEACHUS;

— CIIOCOOHOCTh OIICHUBATh CHUTYyallUI0O ¢ TIPUHUMATh OCO3HAHHBIC
pelieHusI, OpUSHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IE€HHOCTH;

— OCO3HAHME JINYHOTO BKJIaJia B TIOCTPOCHUE YCTOWUYNBOTO OYyayIIEro;

— OTBETCTBEHHOE OTHOILIEHHUE K CBOUM POJUTEIISIM, CO3JAaHUIO CEMbU Ha
OCHOBE OCO3HAHHOT'O NPUHSITUS ILIEHHOCTEH CEMEWHOW >KU3HH B COOTBETCTBHUHU C
TpaauuusiMu HapoaoB Poccumu.

4. ICTeTHYECKOI0 BOCIIMTAHUA:

— ACTETUYECKOE OTHOIIICHUE K MHUPY, BKITFOUasl SCTETUKY OBbITa, HAYYHOT'O
U TEXHUYECKOTO TBOPUECTBA, COPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUM;

— NOHWUMAaHHUE DMOIIMOHAJIBHOTO BO3JECHUCTBUSL KHUBOW NOPUPOABI U €€



LIEHHOCTH;

— TOTOBHOCTh K CaMOBBIPAXKCHUIO B pPa3HbIX BHUJaX HCKYCCTBA,
CTpEMJICHHUE TPOSIBJISITH Ka4eCTBa TBOPUESCKOW JTUIHOCTH.

5. ®Pu3nYeCKOro BOCIIUTAHUSA:

— MOHUMaHUE U peaih3alnus 3J0pOBOro M Oe30I1acHOro oodpasza >XU3HU
(3mopoBoe  mMTaHUE, COOJIOJICHUE  TUTHCHHUYECKUX  IMpaBWJI U HOPM,
cOamaHCHUPOBAHHBIA PEXUM 3aHSITAH W OTAbIXa, peryisipHas Qu3ndecKas
aKTUBHOCTB), OEpEeXHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOLICHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;

— MOHUMAaHUE [EHHOCTHU MPaBUJI HHIUBUIYAJTBHOTO U KOJIJICKTUBHOI'O
0€30MacHOTO MOBEACHUS B CUTYAIUSIX, YTPOKAOIINX3JOPOBBIO U KU3HU JIFOJICH;

— OCO3HAaHHE TOCJCACTBUI ¢ HEMNPUSITHE BPEIHBIX MOPUBBIYEK
(ynoTpeOJsieHHsT alKOTroJsl, HAPKOTHUKOB, KyYPEHUSsI).

6. Tpy10BOro BOCIMTAHMS:

— TOTOBHOCTh K TpPYydAy, OCO3HAaHHE IICHHOCTH  MAaCTEpCTBa,
Tpyaojroodue;

— TOTOBHOCTh K AaKTHUBHOUW [OESITEIBHOCTHU TEXHOJOTHYECKOU U
COILIMAJILHOM HaANpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIITMHUPOBATb,

IJIAHUPOBATh U CAMOCTOSITSIIFHO BBITIOJIHSITh TAKYIO NCSITEIIbHOCTD;

— UHTEpEeC K pa3IudHbIM cdepam mpodecCHOHATIBHONW AesATEeILHOCTH,
YMEHHUE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymieid mpodeccun U pearnu30BbLIBATH
COOCTBEHHBIC >KU3HCHHBIC TUIAHBI,

— TOTOBHOCTh U CITOCOOHOCTH K OOpa30BaHUIO M caMOOOpa3OBaHUIO Ha
OPOTSKEHUU BCEH >KU3HU.

7. IKOJIOru4eCKOro BOCIIMTAHMS:

— OKOJIOTHYECKH IIeJIeCOOOpa3HOe OTHONICHHE K IIPUPOJIC KaK
UCTOYHHUKY >XHU3HHU Ha 3emMiIie, OCHOBE €€ CyIIeCTBOBAHUSI,

— MOBBIIIEHUE YPOBHS HDKOJIOTHYECKOW KYIbTYphl: IIPHUOOpPETEHUE
OTbITa TUIAHUPOBAHUS TMOCTYIKOB U OIEHKH WX BO3MOKHBIX MOCJICACTBUN IS
OKPY>XaloIlEer Cpeibl;

— OCO3HaHHE TJIO0AJTBPHOTO XapakTepa »DKOJIOTHYSCKUX MpoldJieM |
nyTed UX pelieHus;

— CITOCOOHOCTH HMCHOJIb30BaTh MPUOOpPETAEMBbIe TIPU U3YUSHUU OMOJIOTHU
3HAHUST W YMCHHS TpPH PEHICHUH NpoOJieM, CBS3aHHBIX C PalMOHAIBHBIM

OpUPOAOTIONIb30BaHUEM  (COOIOoAeHWe  MpaBWi  MOBEASCHUS B MPUPOJIE,



HarpaBJICHHBIX Ha COXpPaHEHHWE paBHOBECHUS B DHKOCHUCTEMaxX, OXpaHy BHJIOB,
aKOcUCTeM, Orocdepsl);

— AKTUBHOE HEIPUSITUE AECHUCTBUU, NMPUHOCIALIUX BPEI OKPY’KaAro LIeH
OPUPOJHON Ccpejie, YMEHHE HOPOTHO3UPOBATh HEOJIAronpUsITHBIE 3KOJIOTUYECKHUE
HOCJIEACTBUS TPEANPUHUMACMBIX JICHCTBUN U MpeaoTBpallaTh HX;

— HaJIMYUE Pa3BUTOrO DKOJIOTHMYECKOIO MBIIUIEHHS, 3KOJOTHYECKON
KYJIbTYpbl, OIIbITa JEATEJIbHOCTH DKOJOTHYECKOW HaIpaBJIE€HHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MMHU B IIO3HABATEJIbHOW, KOMMYHHUKATHUBHOW M COLIMAJIbLHOM
MNpaKTHUKE, TOTOBHCTU K YYAacCTHUIO B IPAKTHUYECKOMN JIESITEIIbHOCTU 3KOJIOTHYECKOU
HalpaBJICHHOCTH.

8. IleHHOCTH HAYYHOI'0 NMO3HAHUA:

— c(OpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAYKHU U OOIIIECTBEHHON MPaKTUKHU, OCHOBAHHOT'O
Ha JyaJiore KyJbTYp, CIIOCOOCTBYIOILIETO OCO3HAaHHIO CBOEro MecTa B
MOJIMKYJIBTYPHOM MHDPE;

— COBEPIIICHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOM  KYJIBTYpPbl Kak
CpeAcTBa B3aUMOJICHCTBUS MEXKY JIFOJIbLMH U TIO3HAHUS MUPA;

— MMOHUMAaHHUE CIIEMU(PUKH OUOJIOTHHM KaK HAyKH, OCO3HAHUE €€ POJIM B
(opMupoBaHMM panMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO
MpeJICTaBICHUs 00 OKpY>KarollleM MHUpPE KaK O E€AUHCTBE MPUPOAbI, YEIOBEKa H
oOmiecTBa, B MO3HAHUU HOPUPOJHBIX 3aKOHOMEPHOCTEM U pEIIeHUH IpoOJIeM
COXpaHEHUsI NPUPOJIHOTO PABHOBECHSI;

— yO0eXAEHHOCTh B  3HAYUMOCTH  OWOJIOTMM JUIL  COBPEMEHHOM
LUBUJIM3AIUN: OOECHeYeHUsT HOBOTO YPOBHS pa3BUTHUS MEIULIMHBI, CO3/1aHUS
MEePCHEKTUBHBIX OHOTEXHOJIOTHI, CIIOCOOHBIX pellaTh pPEeCypCHbIEe NpPOOIEMBbI
pa3BuUTHs YeJIOBEYECTBA; IIOHMCKa IIyTEeH BbIXOJa M3 TIJIOOAJIbHBIX 3KOJOTHYECKHX
npobsieM U obecrneyeHusi nepexona K yYCTOWYMBOMY pPa3BUTHUIO, pallMOHAJIBHOMY
HWCHOJIb30BAHUIO IPHUPOJHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
JKU3HU;

— 3aMHTEPECOBAHHOCTh B MOJIyYE€HUH OMOJOTMYECKMX 3HAHUM B LEJISIX
MOBBIIIEHUSI OOIIEN KYJIbTYpPbl, €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH KaK COCTaBHOM
4yacTU (PYHKIHMOHAJIBHOW T'pPaMOTHOCTH oOOydarommxcs, ¢GopMHUpPyEeMOH TIpHu
U3y4YE€HUH OMOJIOTUH;

— MOHUMaHUE CYIIHOCTH METOJOB MO3HAHHUS, HCIIOJIb3YEMBIX B

C€CTCCTBCHHBIX HayKax, CHOCOOHOCTH HCHOJIL30BaTh ImojrydacMbI€ 3HAHHUA JIs1



aHaiu3a M OOBSCHCHHS SIBJICHHU OKPYKAIOIIEro MHUpa W MPOUCXOISIIINX B HEM
H3MCH€HHI>1; YMCHUC JACJIaTh O6OCHOBaHHI)Ie 3aKJIIOYCHHUA Ha OCHOBC HAYYHBIX
(I)aKTOB 1 MMCHOIIUXCA JaHHBIX C HCJIBIO IMOJIYYCHHUS NJOCTOBCPHLIX BBIBOJOB;

— CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OHOJIOTUYSCKUE 3HAHUS
JUIS penIeHusI TpoOJIeM B PEaTbHBIX )KU3HCHHBIX CUTYAIHSX;

— OCO3HaHHUE IICHHOCTH  HAyY4YHOW  JICSITSIIbHOCTH, TOTOBHOCTH
OCYIIECTBJIISITh NPOCKTHYIO U UCCIICJIOBATEIILCKYIO ACSITEIbHOCTh MHAUBUIAYAITBHO U
B TpymnIie;

— FOTOBHOCTh M CIIOCOOHOCTH K HENpepbIBHOMY OOpa30BaHUIO H
caMooOpa30oBaHUIO, K AKTUBHOMY MOJIyYCHUIO HOBBIX 3HAHUW 10 OWOJIOTUU B
COOTBETCTBHUU C KU3HCHHBIMU HOTpC6HOCTSIMI/I.

B  mporlecce  JIOCTHMIKEHWsT  JIUYHOCTHBIX  pE3yJbTaTOB  OCBOCHUS

O6yLIaIOIJ_II/IMI/ICSI IIporpamMmmbl CpCAHCTO O6H_ICI"O O6pa3OBaHI/I$I y 06yqa}omnxc;1

COBEPIIICHCTBYETCS IMOYUOHATILHBILL UHmMenneKm, MpeInoJIararoui
c(OPMHUPOBAHHOCTH:
— CaMoOCO3HaHUsl,  BKJIIOYAIONICTO  CHOCOOHOCTh  IMOHUMAaTh  CBOE

SMOLIMOHAJIBHOE  COCTOSIHHME, BUJETh  HAIpaBJIEHUs  pa3BUTUS COOCTBEHHOM
SMOIIMOHAIBHOU c(eprl, OBITh yBEpEHHBIMB ceO¢;

— camopezyiupoganusi,  BKIIOYAIOIIEro  CaMOKOHTpPOJb, YMEHHE
IIPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEAECHUE, CIOCOOHOCTh a/1alITUPOBATHCA K
SMOLIMOHAJIBHBIM H3MEHEHUSIM W NOPOSIBIASITH THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

— 6HYMpEHHel Momusayuu, BKJIFOYAIOLIEH CTpEMIICHHUE K
JOCTHDKEHHUIO 1LI€JIM UM yCHexy, ONTUMH3M, HWHHIHUATUBHOCTb, YMEHHE
AE€UCTBOBATh, UCXO/I U3 CBOMX BO3MOYKHOCTEN;

— omMnamuu, BKIIOYAIOIIEH CHOCOOHOCTh MNOHHUMATh SMOLIMOHAIBHOE
COCTOSIHUE JIPYTHUX, YUYMUTBIBATh €ro IIPpH OCYIIECTBJIEHUU KOMMYHHUKAIIUU,
CHOCOOHOCTB K COUYBCTBHIO U COINEPEKUBAHUIO;

— coyuanbHblX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTpPaUBaTh
OTHOIIEHUS C APYTUMH JIOAbMH, 3a00TUTHCS, OHPOSIBJIISITH UHTEPEC U pa3peuiaTh
KOH(JIMKTHI.

MeTanpeaMeTHbIe pe3yJbTaThl

MeTtanpenMeTHbIE€ pe3yJIbTaThl OCBOCHUSI yUYeOHOT 0 mpeameTa

«bunonorusy» exnrouarom: 3Ha4YUMBbIE 1J11 (POPMUPOBAHUSI MUPO- BO33PEHUS

OOydJaromumxcsi  MeXAUCHUILUIMHaApHble  (MEXIIpeJIMEeTHbIe)  OOIlleHay4dHbIe



HOHSTUSI, OTPAXKAIOIIHE IEJOCTHOCTh HAYYHON KapTHHBI MHpPA U CHEUUPUKY
METOJOB TIIO3HAHUS, HWCIIOJb3YEMBIX B €CTECTBCHHBIX HayKaxX (BEIIECTBO,
SHEPrusi, SIBICHUE, IIPOLIECC, CUCTEeMa, HAYYHBIU (akT, NPUHIIUII, TUIMOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpUsl, HCCJIEIOBAaHHWE, HAOJIOJEHUE, H3MEpEHUE,
SKCIIEpUMEHT M Jp.); YHUBEpcalbHble yueOHbIe IelcTBUs (ITO3HaABaTeJIbHBIC,
KOMMYHUKaTUBHbIE,  PEryJIsITUBHBIE), obGecrieynBaroiue  GopmMupoBaHUE
(yHKOMOHANBHOW TPaAaMOTHOCTH M CONHAJILHOM KOMIIETEHIHH OOYyYaroIIuxcsi;
CIIOCOOHOCTh OOYYaIOLUIUXCsl MCHOJIb30BAaTh OCBOEHHBIE MEXKIAMCLUILIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HaHUSI U YHHUBEpCalbHble Yy4deOHbIE JEHCTBUS B
IIO3HABATEJIBHOU M COLIMAJIBHOM IIPAKTHUKE.

MerTtanpenMeTHbIe pe3yabTaTbl OCBOSHHUS IIPOrPaMMBbI CPEITHETO OOIIETO
00pa30BaHUs JIOJKHBI OTPaXkaTh:

OgByajeHne yHMBEPCAJIbHBIMH Y4¢OHBIMH IIO3HABATEIbHBIMH ICHCTBUSIMH:

1) 0a3oBble JIOTHYeCKHe JelCTBUS:

— CaMOCTOSITEIILHO (DOPMYJIMPOBATH U aKTyaJIU3UPOBATH IIPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— HMCHOJIB30BAaTh IPU OCBOCHUH 3HAHUU NIPUEMBI JIOTUYECKOTI' O
MBIIUJICHUS (aHAIU3a, CHHTE3a, CPAaBHEHUS, KilaCCU(PUKATUHU, OOOOIICHUST),
pacKpbIBaTh CMBICI OMOJOTUYECKUX MOHATUHN (BBLACISITh UX XapaKTEepHbIE
NpU3HAKH, YCTAHABJIUBATh CBSI3UC JIPYTMMH IOHSITHSIMU);

— OIIPENEISITh LIEIU AEATEIIbHOCTH, 3a4aBas apaMeTpbl U KPUTECPUU
UX TOCTHXXEHHUSI, COOTHOCUTh PE3YJIbTATHI JE€ITEIbHOCTH C IOCTAaBJICHHBIMH
LEJISIMU;

— HUCIIOJIb30BaTh OMOJIOTMYECKUE MNOHATHS JIsl OOBsICHEHUs! (PaKTOB U
SIBJICHUM >KUBOW HIPUPOIBI;

— CTPOUTH JIOTUYECKHUE pacCy>XJAeHUsi (MHIYKTHUBHBIE, NEAYyKTUBHBIE,
o aHaJIOTHUN), BBISBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHUS B
paccMaTpuBaeMBbIX SIBI€HUAX, (OPMYJIUPOBATH BHIBOABI U 3aKJIFOYEHUS;

— IIPUMEHSTh CXEMHO-MOJEIBbHBIE CpEACTBA Ui  [OPEACTABICHUS
CYILLIECTBEHHBIX CBSI3€ M OTHOIIEHHUI B HU3y4dyaeMbIX OHOJIOTMUYECKHX OOBEKTax, a
TaKk>Xe MPOTUBOPEUHNil Pa3HOTO POJa, BHISIBJIEHHBIX B PA3JIMYHBIX UH(POPMAIIMOHHBIX
UCTOYHUKAX;

— pa3pabaTeIBaTh IUUIaH peELISHHUs MNpoOJeMbl ¢ YYETOM aHajiau3a
HUMEIOIINXCSI MAaTEPHUAIIBHBIX U HEMaTEpHaJIbHbBIX PECYPCOB;

— BHOCHUTBb KOPPEKTHUBBI B ACATCIBHOCTBb, OICHHUMBATH COOTBCTCTBHC



pPe3yJbTAaTOB LEJISAM, OLICHUBAaTh PUCKHU IMMOCIEACTBUN IEATEIBHOCTH,

— KOOPJAMHUPOBATh W BBINOJHITH pabOTy B YCIOBUSIX PEAIBHOIO,
BUPTYaJIbHOTO U KOMOWHHPOBAHHOTO B3aUMOJIECHCTBUS;

— pa3BUBaTh KpPEAaTHUBHOE MBIIUIEHHUE TMPU PEHICHUHU KHU3HEHHBIX
npooiiem;

2) 0a3oBble HCCIEA0BATEIbCKUE JeliCTBHUSA:

— BJAJACTh HaBBIKAMH  Y4YE€OHO-HCCIEIOBATEIBCKOW W  IPOCKTHOM
JIeSITEIbHOCTHU, HAaBbIKAMH pa3pelieHus: IpodieM; o0iaaaTh CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSTEIbHOMY MOHCKY METOJOB PEUICHUs MNPaKTUYECKUX
3a7a4, IPUMEHEHUIO PAa3JIUYHbIX METOJIOB MO3HAHUS;

— HUCIIOJb30BaTh Pa3JIMYHbIE BUJIbl JEITEIBHOCTH MO MOJyUYEHHUIO HOBOI'O
3HAHWUsSI, €ro HWHTepHpeTanuyd, MIpPeoOpPa30OBAaHUIO W MOPUMEHEHHIO B Y4YEOHBIX
CUTYyalMsIX, B TOM YHUCJE MIPU CO3/TaHUU YYEOHBIX U COLHAIBHBIX MPOEKTOB;

— ¢dopmupoBaTe Hay4dHBI THII MBINUICHUS, BJIAAETh HAYYHOH
TEPMUHOJIOTHEN, KJIIOUEBBIMU HNOHSITUSIMA U METOJIAMU;

— cTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJayd B OOpa3z0oBaTEIHLHOM
JESATEJIbHOCTU U >XKU3HEHHBIX CUTyallUsX;

— BBISIBJISATh IPUUMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJM3UpOBaTh 3aja4y,
BBIABUIaTh TUIIOTE3Y €€ pellIeHUs], HaXOUTh apryMEHThI JJIs1 JOKa3aTeJIbCTBAa CBOUX
YTBEPKIACHUU, 3a1aBaTh MapaMeTpPbl U KPUTEPUU PEUICHUS;

— aHAJIN3UPOBaTh MOJIYyYEHHBIE B XOJE PEIIEHUs 3aJadyd pe3yabTaThl,
KPUTUYECKHM OLIEHHBATh HX JIOCTOBEPHOCTb, HNPOTHO3UPOBATH HW3MEHEHHE B
HOBBIX YCJIOBHUSX;

— J1aBaTh OLIEHKY HOBBIM CUTYallMsIM,

— OLICHUBATh NPUOOPETEHHBIN ONBIT;

— OCYIIECTBJISITh  LICJICHAIIPABJIEHHBIM MOUCK MEepeHoca CpPEeIACTB U
CIIOCO0OB AEUCTBUSI B MPO(PECCHOHAIBHYIO CpEeay;

— YMETh IIEPEHOCUTH 3HAHWSI B IIO3HABATEIBbHYIO M HNPAKTUYECKYIO
00J1acTH XKU3HEAESITEIbHOCTH;

— YMETh MHTETPHUPOBATh 3HAHUS U3 PAa3HbIX NPEJIMETHBIX 00JIacTel;

— BBIABUTAaTh HOBBIE HJAEU, IIpeajlaraTb OPHUTIHMHAJIbHBIE MOJXOAbl U
pellIeHusl; CTaBUTh IMPOOJEeMbl W 3aJadyd, JOIMYyCKAaloIUe ajlbTepPHATHBHBIC
pelieHus;

3) PaGore ¢ undgopmanmueii:

— OPHUEHTHPOBATHCS B pa3IMYHBIX HCTOYHUKAX HWHPOpManUU (TEKCTe



y4eOHOro 1mocoOusi, Hay4YHO-NOIYJIIPHON JINTEpaType, OMOJTOTUUSCKUX CIIOBApSIX U
CIIpaBOYHUKAX, KOMMBIOTEPHBIX Oa3ax HaHHBIX, B HMHTEepHETE), aHaJIu3upoBaTh
H(GOPMAIIHIO PA3IUYHBIX BUIOB U (POPM MPEACTABICHUS, KPUTUIESCKHU OLICHUBATH
e€ JIOCTOBEPHOCTh U HEIPOTHUBOPEUHUBOCTh;

— (opmynupoBaTh 3an0pockl U HOPUMEHSTH pa3IMYHbIE METOAbl MOpHU
MMOUCKE U OTOOpE OMOJOrMYecKor WHMOpMAIUU, HCOOXOAUMOU JIJIsi BBITOJTHCHUS
Y4YeOHBIX 3aj1a4;

— npuoodperaThb OTIBIT UCHOJIb30BAaHUS UH(OPMAaIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, COBEPIICHCTBOBATh KYJbTYPY aKTHBHOIO
HUCIIOJIb30BAHUST PA3JIUYHBIX MTOUCKOBBIX CHCTEM;

— CaMOCTOSITEJILHO BBIOMpATh ONTHUMAIBHYIO (HOpPMY MNpPEACTABICHUS
ouosiorndeckoii wHpopmamu (cxembl, TpadHKHU, JgUarpaMmbl, TaOJIUIIHI,
PUCYHKH U 1Op.);

— HWCMOJIb30BaTh HAy4YHBIA S3BIK B KadeCcTBE cpeAcTBa mpu pabore C
Oomnosiorndyeckor  umHpOpMaUe: NPUMEHATH XUMHYECKHe, (PUINYECKHEe |
MaTeMaTHYeCKUe 3HAaKU M CHUMBOJBI, (QopMylibl, aO0peBHaTypy, HOMEHKIATYypY,
HUCIIOIb30BaTh U  TIpeoOpa3OBHIBATH 3HAKOBO-CHMBOJIMUYECKUE cpeacTBa
HarJISITHOCTH;

— BJIAJIETh HAaBBIKAMH pacCOO3HAaBaHUS ¢ 3alUTHl  WHQOpMAaIINH,
UH(POPMAITMOHHON 0€30MacCHOCTH JIUYHOCTH.

OBiaieHne yHHBePCAJIbHBIMH KOMMYHUKATUBHBIMU
NeCTBUAMMU:

1) o01eHue:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BceX cdepax KU3HU; aKTUBHO y4acTBOBATh
B JUaJiore WM JUCKYCCHHM MO CYIIECTBY OOCyXaaemMol Tembl (YMEHHE 3aJaBaTh
BOIIPOCHI, BHICKA3bIBATh CY’KICHHUS OTHOCHUTEIILHO BBITIOJHEHUS TIpe/iaraeMoi 3a
JJaY¥, YYUTHIBATh UWHTEPECHI U COTJIACOBAHHOCTH MO3UIIMU JAPYTUX YYACTHHUKOB
auaiora Uil JUCKYCCHH);

— pacrio3HaBaTh HeBepOallbHBIE CpeJICTBa OOIIEHUs, ITOHUMATh
3HAQUCHHUE CONHAIIBHBIX 3HAKOB, ITPEJIITOCBUIOK BO3HUKHOBEHUS KOHQIIMKTHBIX
CUTYyalHii; yMETh CMTYaTh KOH(MIUKTBI H BECTH TIE€PETOBOPHI;

— BJIQJIETh Pa3JIHYHBIMU CIIOCOOAMHU OOIIEHHUS Y B3aUMOJICHUCTBHUS;
MOHUMAaTh HAMEPEHUsl APYTUX JIOJAEU, MPOSBISITh YBAXKUTEIHLHOE OTHOIICHHUE K
coOeceHUKY U B KOppeKTHOH ¢dopme GopmMyIupoBaTh CBOU BO3PaKEHUS;

— pa3BEPHYTO W  JOTUYHO U3JIaraTb CBOKO TOYKY 3pEHHUS C



HUCIIOJIb30BAHNUEM SI3BIKOBBIX CPEICTB;

2) COBMECTHAasl 1eATeJIbHOCTD:

— IOHUMAaThb W  HCIHOJIB30BaTh  I[PEUMYLIECTBA  KOMAaHIHOU U
WHAVMBUAYaJIbHOM paOOThI IIPH PELIEHUH OMOJIOrMYECKO NTpoOi1eMbl, 0OOCHOBBIBATh
HEOOXOJMMOCTh HNPUMEHEHUsI I'PYHIIOBBIX (OPM B3aUMOAECHCTBUS IIPU PELISHUU
y4eOHOU 3amadu;

— BBIOUpPATh TEMATHUKYy M METOJAbl COBMECTHBIX JEHCTBUI C Yy4ETOM
OOIIMX MHTEPECOB U BO3MOXHOCTEH KaXKJI0TO YJICHA KOJJIEKTHBA;

— IIpUHAMAaTh 1I€JIb COBMECTHOM [JIEATEIIBHOCTH, OPraHU3O0BBIBATH U
KOOPAUHUPOBATH JICHUCTBUSL II0 €€ AJOCTHMXKECHHUIO: COCTaBJSITH IUUIAH JIEUCTBUIM,
pacrpeniesisiTh poJid ¢ Y4ETOM MHEHHH YYaCTHUKOB, OOCYXIaTh pe3yJbTaThbl
COBMECTHOU pPabOTHI;

— OLICHMBATh KadeCTBO CBOETO BKJIaJa M BKJIAaJa KaXXJOro y4dacTHHKAa
KOMaH/bI B OOIIWI pe3yJIbTaT N0 pa3pabOTaHHBIM KPUTECPHUSIM;

— npeilaraTb HOBbIE IIPOCKTHI, OLICHUBATh UJEHU C ITO3ULIMU HOBU3HHI,
OPUTIHHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

— OCYIIECTBJIATH  MHO3UTUBHOE  CTPATErMYECKOE  IIOBEJACHHE B
Pa3IMYHBIX CUTyalUsX, MPOSIBISITH TBOPYECTBO W BOOOpa)keHHE, OBITh
WHUIIMATUBHBIM.

OByajgeHne yHHMBEPCAJbHBIMU PEryJIsTHBHBIMH JAeHCTBUSIMU:

1) caMoopraHm3anus:

— HUCIIOJb30BaTh OMOJIOTUYECKUE 3HAHUS JUIS BBISIBJICHUSI IPOOJIEM U HX
peuleHnsi B )KU3HEHHBIX M Y4YEOHBIX CHUTYyalUsIX;

— BbIOMpaTh Ha OCHOBE OHMOJOrMYECKUX 3HAHUM I1I€JI€BBI€ U CMBICIOBBIE
YCTAaHOBKHU B CBOHUX JICHUCTBUAX U IIOCTYINKAaX IO OTHOIIEHUIO K >XMBOW IIPUPOLE,
CBOEMY 3JI0POBBIO U 3JJOPOBBIO OKPYKAKOIINX;

— CaMOCTOATEIIBHO OCYIIECTBJISITH IIO3HABATEIBbHYIO JESITEIbHOCTb,
BBISIBJISITH MPOOJIEMBbI, CTaBUTh U (GOPMYJIMPOBATh COOCTBEHHBbIE 3aJlauyd B
oOpa3oBaTeabHOMN JAESITEJIPHOCTH U )KU3HEHHBIX CUTYaIUsIX;

— CaMOCTOSITEJIbHO COCTaBJISITh IUIAH pPEIIeHUs NOpoOJIeMbl C Y4YETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOUYTCHHM;

— JaBaTh OLEHKY HOBBIM CHUTYyallUsIM;

— pacumpsTh paMKH y4YeOHOro mpeJIMeTa Ha OCHOBE JIMYHBIX
OpEAIIOYTECHUM;

— JielaTb ~ OCO3HaHHBIM  BBIOOpP, apryMeHTUpoBaTh €ro, OpaTh



OTBETCTBEHHOCTB 3a PEILECHUE;

— OLICHUBATh MPUOOPETEHHBIN OIIBIT;

— cnocoO0cTBOBaTh (DOPMUPOBAHUIO M MPOSIBJICHUIO HIUPOKON 3PYAULIHUA
B pa3HbIX O0OJIacTsIX 3HAHHWM, IIOCTOSHHO IOBBIIIATH CBOM 0Opa3oBaTelbHbIA U
KYJIBTYPHBII YPOBEHbB;

2) CAMOKOHTPOJIb:

— JJaBaTh OIICHKY HOBBIM CHTyalHUsiIM, BHOCHTb KOPPEKTHUBHI B
ESATEeJIbHOCTh, OLIECHUBATh COOTBETCTBUE PE3YyJIbTATOB LICIISAM;

— BJIaJ€Th HaBBIKAMH I103HABAaTE€JIBbHON peQIEeKCUM KaK OCO3HaHUs
COBEpIIIAEMBbIX JICHCTBHUU ¢ MBICIIMTEIILHBIX IIPOLECCOB, UX pPE3yJbTaTOB U
OCHOBAHHWM; UCIIOJIb30BaTh NPUEMBI PEIIEKCUHM IJIsI OLEHKH CHUTYyalluH, BbIOOpa
BEPHOI'O PELICHUS;

— YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS I10
WX CHHIKEHHIO;

— OpUHUMATh MOTHBBI UM apryMEHThI JIPYTHUX [pUA  aHaJIu3e
pe3yJIbTaTOB AESTEIbHOCTH;

3) NpUHATHE ce0s M JPyrux:

— NpUHUMATHh ce0s1, TOHUMasi CBOM HEJIOCTAaTKU M JOCTOMHCTBA;

— OpUHUMATh MOTHBBI UM apryMEHTBhl JIpYTHX TIIPpU  aHaJIu3e
pe3yJIbTaTOB AESTECIbHOCTH;

— NpuU3HaBaTh CBOE MPaBO U NpaBO APYTrHX Ha ONIMOKMU;

— pa3BHUBaTh CHOCOOHOCTH TOHHUMAaTh MHpP C TIO3UIHAU JAPYTroro
qeJIoBeKa.

IIpeameTHbIe pe3yabTaThI

IIpenmeTrnbie pe3ynbTaThl OcBoeHUs mporpammbl COO 1o OHomOruM Ha
0a30BOM ypOBHE BKJIIOUAIOT cneluduyuecKkue ajisi yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHHs, YMEHHS W CIIOCOOBI NCHCTBHU IO OCBOCHUIO, MHTEPIIPETAIIUN U
MpeoOpa30BaHUIO 3HAHUM, BUJBI JE€ATEIbHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAaHUM B Pa3jIMYHBIX Y4YEOHBIX CUTyallUsiX, a TaKXe B pealbHbIX
JKU3HCHHBIX CHTYaIUsIX, CBSI3aHHBIX C Owosiorueil. B mporpamme TmipeMeTHBIS
pe3yJIbTaThl MPEACTABICHBI MTOTOIaM OOYYCHHSI.

10 knace

IIpenmeTHble pe3ysbTaTbl OCBOEHHUsI ydyeOHOro mnpeamera «buomorus»
JIOJDKHBI OTpaXkaTh:

1 c(OpPMHUPOBAHHOCTh 3HAHUM O MECT€ U POJU OHOJIOTUM B CHCTEME



Hay4YHOTO 3HAHUSI €CTECTBEHHBIX HayK, B (OpPMHUPOBAHUU COBPEMEHHON
€CTeCTBEHHO-HAy4YHOM KapTUHBI MHpAa M HAYYHOTO MHPOBO33PEHUS; O BKJAJE
pocCHUMCKUX U 3apyOeXHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHU;
(pyHKIIMOHATILHOM IPaMOTHOCTH YeJIOBEKa JJIsl pellIeHUs >KU3HCHHBIX 3ajiay;

2 YMEHHUE pacKpbhIBaTh coOJiepKaHUE OHUOJIOTUYECKUX TEPMHUHOB U
MOHSITHUI: )KU3Hb, KJIETKA, OPraHu3M; MeTaboan3M (0OOMEH BEIIECTB U IIPEBpaIICHUE
SHEPIruM), roMeocTa3 (CaMOperyisiius), YpOBHEBasi OpraHu3alUs >KUBBIX CHUCTEM,
CaMOBOCIIpOMU3BeZIeHHE (penpoayKIHsl), HACIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

3 YMEHUE usjaraThb OMOJIOTUYECKHUE TEOpUU (xkerouHas,
XpOMOCOMHAasl, MyTallMOHHAasi, [EHTpaJIbHAasl JIOTMa MOJICKYJIIPHOM OHOJIOTHH),
3akoHbl (I'. Mennensi, T. Moprana, H. M. BaBuioBa) u yuenus (0 HeHTpax
MHOT000pa3usi U IIPOUCXOXKIACHHUS KyJIbTypHbIX pactenuii H. . Basuiona),
OTIPEIICIISITh TPAHUIIBI UXTPUMEHUMOCTH K >KUBBIM CHCTEMaM;

4 YMEHHE BIAJCTh METOJAaMH HAy4YHOTO IIO3HAHUS B OHOJIOTHH:
HaOJI0JIEHWE U OIMHMCAaHHE >XUBBIX CHUCTEM, MPOIIECCOB U SBJICHUI; OpraHu3anus Hu
IpoBeICHUE OMOJIOTHYECKOr0 PKCHOEPUMEHTA, BBIJIBH)KEHHE THIOTE3bI; BBISBICHHE
3aBHUCUMOCTH MEXKJly HWCCJIEyEeMbIMH BEJIMYWHAMHU, OOBSCHEHHE MOJYYECHHBIX
pe3yIbTaTOB, MCIIOJB30BAHHBIX HAyYHBIX MOHSITUMU, TEOPUU M 3aKOHOB; yMEHHE
JenaTh BBIBOJIbI HA OCHOBAHUM MNOJYYEHHBIX PE3yJIbTATOB;

5 YMEHHE BBLIAEJISITh CYLUICCTBEHHBIE IIPU3HAKHM BHUPYCOB, KJIIETOK
OPOKApUOT W DYKAPUOT; OJIHOKJIETOUHBIX M MHOIOKJIETOYHBIX OPraHU3MOB;
OCOOEHHOCTH MPOLIECCOB: OOMEHa BEIIECTB M MNpPEBpallleHUs] PHEPruu B KIIETKE,
(poTocuHTE3a, MIACTUYECKOrO M SHEPreTUYECKOro oOMeHa, XeMOCHUHTE3a, MUTO3a,
MeMo03a, OMJIOIOTBOPEHUS], Pa3MHOXKXEHHUSI, UHAUBUIYAJIBHOIO Pa3BUTHUSI OpraHui3ma
(oHTOTEHE3);

6 YMEHHE TIPUMEHSTh TMOJYYEHHBbIC 3HAHUSA i1  OOBSICHEHUS
OMOJIOTUYECKUX MPOIIECCOB U SIBIICHUU, JUIS MPUHSTHS NPAKTUYECKUX PEIICHUU B
IMOBCEJIHEBHOMN J>KM3HU C 1I€JbI0 oOecnedeHusi 0€30MacCHOCTU CBOETO 3J0pPOBBbS U
3/IOPOBBSI OKPY KAIOIIMX JIIOAEH, COOJIIOJICHUS HOPM TIPAaMOTHOIO IIOBEJCHHUS B
OKpY>KaroIeu OPUPOTHON Cpene; MOHMMaHUE HEOOXOIMMOCTH HCHOJIb30BaHUS
JIOCTHKEHUN COBPEMEHHOW OWOJOTHM U OMOTEXHOJOTHM IJISI pa IIUOHAIBHOTO
OPUPOAOTIOIIH30BAHUS;

7 YMEHHE peliaTh AJeMEHTapHble I'€HETHYEeCKHE 3aJadyd Ha MOHO-U

OUTUOPUIHOE CKpEIIUBaHUE, CICTUICHHOE HACJICIOBAaHUE; COCTABIISITh CXEMBI



MOHOTHOPUTHOTO CKPEIIMBAHUS AJIS MIPEACKa3aHusl HAcJIeJOBaHUSI IPU3HAKOB Yy
OpPraHU3MOB,;

8 YMEHHE BBINOJHATH JabopaTOpHbIE UM HOpaKTHYECKue paboThl,
coOr0IaTh NpaBuWjia Npu padoTe ¢ YU4eOHBIM U JIa0OPaTOPHBIM OOOPYIOBAaHUEM;

9 YMEHHUE KPUTHUECKU OLIEHUBATh M HUHTEPHPETUPOBATH HH(POpPMAIIHIO
OMOJIOTUYECKOTO  COJICp)KaHMsl, BKJIIOYAIOIIYIO IICEeBIOHAyYHbIE 3HAHUS W3
pa3nuyHbIX HUCTOYHUKOB (CMMUM, HayuyHO-moOmyJsipHbIE MaTepHalibl); ATUYECKHUE
acCHeKThl COBPEMEHHBIX UCCJICIOBAaHUI B OMOJIOTHMH, MEIUIIMHE, OMOTEXHOJIOTHH;

10 YMEHHE CcO3/laBaTh COOCTBEHHBIE IMHMCbMEHHBIC U YCTHBIE COOOIIEHUs,
0000m1ast OMOJIOTUYECKYI0O HH(OPMAIIMIO W3 HECKOJIBKUX HCTOYHHKOB, I'PAMOTHO
HWCHOJIL30BaTh NOHATHUWHBIN annapaTOUOIOTUH.

11 knace

IIpenmeTHble pe3ynbTaThl OCBOGHUS Yy4yeOHOro tmpeaMmera «buonorus
JIOJKHBI OTPa)kaTh:

1 c(hOpMHUPOBAHHOCTh 3HAHUH O MECTE€ W POJIM OHOJIOTHH B CHUCTEME
HAay4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpPAa M HAYYHOIO MHPOBO33PEHHUS; O BKJAIe
poccuiickux U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BHUTHE OHOJIOTHH;
(pyHKIMOHATBPHON TPAMOTHOCTH YEJIOBEKA I PEUICHUS KU3HCHHBIX 3aj1ad;

2 YMEHHUE pPacKpbhIBaTh COJICp>KaHHE OHUOJIOTMUYECKUX TEPMHUHOB U
MOHSATUI: BUJ, MOMYJISALUSA, T€HO(MOH/, 3BOJIIOLMS, JIBHXXYLIME CHIbI ((hakTopbl)
ABOJIIOIAM, IIPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHI000pa30BaHUE, DKOJIOTHYECKHE
(akTOpHI, PKOCHCTEMA, TIPOAYIIEHTHI, KOHCYMEHTBHI, PEIYIIE€HTHI, IIEMH ITUTAHUSI,
AKOJIOTUYECKasl TUpaMujia, OMOreoleHos3, ounocdepa;

3 YMEHHE H3JlaraTb OMOJOTHUYECKHE TECOPHUH (IBOJIIOIIMOHHASI TEOpUs
Y. JlapBuHa, CHHTETHYECKasi TEOPHUS DBOJIIOIHNH), 3aKOHBI U 3aKOHOMEPHOCTH
(BapoasiieBoro cxoactea K. M. bapa, uepenoBanusi TJIaBHBIX  HaNpaBJICHUU
n nyreir sBomonuu A. H. CeBepuosa, yueHust o ouocdepe B. 1. Bepnajackoro),
ONpeaesIsATh TPAaHUIIBI UX MPUMEHHUMOCTH K >XHUBBIM CHUCTEMaM;

4 YMEHHE BIaJeTh METOJaMH HAy4YHOTO IIO3HAaHUS B OHOJIOTHH:
HaOJII0JICHNE W OMHCAHHUE KUBBIX CHUCTEM, IPOIIECCOB M SIBJICHUI; OpraHU3alus U
MpOBEACHUE OUOJIOTHUYECKOTO AKCIIEPUMEHTA, BBIIBU)KCHUE T'MIOTE3bI; BBISIBJICHHE
3aBUCUMOCTH MEXJIy HCCIEAYyEeMbIMU BEJIMYMHAMH, OOBSICHEHHE IIOJYUYECHHBIX
pe3yJIbTaTOB, WCHOJIb30BAHHBIX HAYYHBIX MOHATHHW, TEOPUA W 3aKOHOB; yYMCHHE

JAcJIaTb BBIBOJAbI HA OCHOBAHHUH ITOJIYUYCHHBIX PE3YJIbTATOB,



5 YMEHHE BBIIACIATHh CYIIECTBEHHBIC IIPU3HAKHA CTPOCHUSI OMOJIOTUYSCKUX
OOBEKTOB: BHUAOB, MNOMNYJISIHK, TIPOJYIHSHTOB, KOHCYMEHTOB, pPEIyICHTOB,
OMOreoleHO30B UM JKOCHCTEM; OCOOCHHOCTH IIPOLIECCOB: HaCJIEACTBEHHOM
W3MEHYHUBOCTH, €CTECTBEHHOrO OTOOpa, BUI000pa3oBaHUS, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, JICUCTBUSI JKOJIOTUYECKHUX (PAKTOPOB Ha OpraHU3MBbI, IIEpeHoca
BCIIIECTB M MOTOKAa ODHEPrUHM B DKOCHUCTEMaX, AaHTPOIOTCHHBIX W3MEHCHUH B
DKOCHUCTEMaX CBOCH MECTHOCTH, KPYrOoBOpPOTa BEIIECTB M OHOTCOXUMHUYECCKUX
UKJIOB B Ouocdepe;

6 YMEHHE IIPUMEHSTH NOJIyYCHHbIC 3HAHUS JUII  OOBSICHCHUS
OHMOJIOTUYECKHUX TIPOIIECCOB W SIBJICHUU, ISl MPUHSITHUS TPAKTUUYSCKUX PCEIICHUN B
MMOBCEIHEBHOM >XU3HHM C MEJbI0 OOecIieueHusi Oe30IT1aCHOCTH CBOETrOo 3J0pPOBBbsI U
3JIOPOBBSI OKPYIKAIOIIUX JIFOACH, COOJIIOJICHUSI HOPM T'pPaMOTHOTO IIOBEJICHUS B
OKpYKaIoIllel TIPUPOJHON cpeae; NOHMMaHUE HEOOXOAUMOCTH HCHOJIBL30BaAHUS
JTOCTHKCHUH COBPEMEHHOUW OMOJIOTHH JIJIsl pAllMOHATIBHOTO MTPUPOIOTIOIB30BAHUS

7 YMEHHE peniaTh dJIEMEHTapHbIC OHMOJIOTHYECKHUE 3aJ[adH, COCTaBIISITH
CXEMBI TIEPEHOCa BEIIECTB U DPHEPTUHU B IKOCUCTEMaX (1SN ITUTAHUSA);

8 YMEHHE BBINOJHATH JAa0OpaTOpHbIE U MOpaKTHYECKUe paboThl,
coOIr0AaTh TIpaBUiIa MPHU padoTe ¢ YUYeOHBIM U JTa00OpaTOPHBIM O00OPYIOBaHUEM;

9 YMEHHE KPUTHYECKHU OIICHWBATh W HWHTEPHPETUPOBATH HHQOPMAIIHIO
OHMOJIOTUYECKOTO  COJICp)KaHMsI, BKJIOYAIOIIYIO IICEBAOHAYyYHbIC 3HAHUS W3
pa3nuaHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYIsSIpHBIE MaTepUalbl); pacCMaTpUBaTh
ro0albHBIC  JKOJOTHYECCKHE TMPOOJIEMBIl COBPEMEHHOCTH, (OopMHUpPOBATH IIO
OTHOIIICHHUIO K HUM COOCTBCHHYIO MO3UIIHIO;

10 YMEHHUE CO3/laBaTh COOCTBEHHBIEC IMHMCHbMEHHBIE U YCTHBIE COOOIIEHUS,
0000m1ast OHOJIOTUYECKYI0O HH(OpPMAIIMI0 U3 HECKOJIBKHX HCTOYHUKOB, I'PaMOTHO

HUCIIOJb30BaTh TMTOHSATUWHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IIJTAHUPOBAHUE C YKASAHUEM OCHOBHBIX BUAOB JEATEJIBHOCTHU

10 kaace
Ne Haumenoanme TemaTtnueckoe KomnnuectBo yacos Bunp! nesrensHoCTH DnexTpoHHbIE (LH(POBHIE) OCHOBHBIE HalPaBJICHUS BOCIIUTATEIbHON
/1l | pa3aesoB U TeM coJiepKaHHe BCEr | KOHT | mpa o0pa3oBaTellbHbIE PECYPCHI JeATeTbHOCTH
IIPpOTPpaMMbl o ponb | KTH
HBIE qec
pabo | kume
THI pab
OTBHI
Pazgen 1. Buosiorus kak Hayka(24)
1.1. | buonorus B Buonorus kax 1 0 0 PackpreiBaTh coaeprkaHue TEpPMHUHOB U resh.edu.ru 3anHTEPECOBAHHOCTH B MOJIYYCHUH
cucteme Hayk (1l u) | Hayka. Cesizu TIOHATHN: HAYYHOE MHUPOBO33PCHHUE, yaklass.ru OHOJIOTHYCCKHUX 3HAHUU B TIEIISIX
OuoJoruu ¢ Hay4YHasi KapTHHA MHpa,HayIHBII MOBBIIICHUS 001N KyJIbTYpHI,
00IIeCTBEHHBIMH, METOJ, T'MIOTE3a, TCOPHs, METOIBI €CTEeCTBEHHO-HAYYHON IpaMOTHOCTH
TEXHUIECKHMHU U HCCICIOBAHMA. (LeHHOCTH HAyYHOTO TO3HAHWS)
APYTUMH XapaKTel?I/ISOBaTL OHOJIOTHIO KaK
CCTECTRCHHBIMU HayKy, €€ MECTOH POJIb CPEeau APYTUxX
HAyKaMH, €CTECTBEHHBIX HayK.
docoduei, IlepeuncnaTe pasaensl OHOIOTHH B
peurHed, FTrKof, COOTBETCTBHUHC OQLeKTaMH U3Yy4CHHUSI.
SCTETHKOMN 1 Ha3zsiBats BAJKHEHIINE OTPACIH
OMOIOTHYIECKNX3HAHUHN U 3a71avH
npaBom. Ponb o ’
crosaue repen omosorueit XXI B.
OuoJoruy B
(dbopMupoBaHUT
COBpPEMEHHOU
Hay4YHOW KapTUHBI
mupa. Crucrema
OHMOJIOTUYECKUX
HayK.
JlemoHcTpanuu:
[Toptpetsr: Y.
Hapsun, I'.
Mengens, H. K.
Kombmos, JIx.
Yorcon u ®. Kpuk.
TabmuIB! ¥ CXEMBI:
«Metoapl
MO3HAHMS KUBOU
HOPUPOABD
1.2 | Meronpl mo3Hanust | Merozsl mo3Hanus | 1 0 1 PackpeiBaTh conepkaHue TEPMHUHOB U resh.edu.ru 3aMHTEPECOBAaHHOCTh B MOJYYEHUH
JKUBOW TIPHPOIEI KHUBOU NIPHUPOJIBI MOHSTHUN:HAYYHBIH METOJ, METOJbI yaklass.ru OMOJIOTHYECKUX 3HAHUI B IIEJISIX
(1 9) (HabnronieHue, HCCIICIOBAHMS. DJIeKTPOHHOE NMPUJIOKEHHE. MOBBIIICHUS O01IeH KyJIbTYpHI,
9KCIIEPUMEHT, XapaKkTepnu3oBaTh OCHOBHBIC METOJIBI YMK €CTECTBEHHO-HAay4YHOU I'pPaMOTHOCTHU




OIHMCaHuE,
HU3MepeHHe,
KIaccuuKarus,
MOJICITUPOBAHUE,
CTaTUCTHYECKAS
00paboTka
JTQaHHBIX ).
JleMoHcTpauuu:
Tabnuibl ¥ CXEMBI:
«MeTtoabl
MMO3HAHHS KUBOKU
MIPUPOIBI».
JlaGopatopHsle 1
MPAKTUYCCKHE
paboThI:
[IpaxTuueckas
pabota Ne 1.
«Hcnonp3oBanne
Pa3THYHBIX
METOJIOB MPH
W3Yy4CHHUU
OHOJIOTHYECKUX
00BEKTOBY

[MO3HAHUS)KUBOW TIPUPOIBI:
HaOJIFO/ICHUE, SKCIIEPUMEHT, OITHCAHHE,
U3MepeHne, KiaccupuKaimsi,
MOJICJIUPOBAHHUE, CTATHCTHYCCKAS
00paboTKa JaHHBIX

«buosorus 10-11 kiaacco»

(LleHHOCTH HAYYHOTO MO3HAHIS)

Pazgen 2. JKuBble cucteMbl M X opranuzanus (1)

2.1

Buonornueckue
CUCTEMBI,

MPOIIECCHI U UX
n3ygenne (1 9)

JKuBbIie cucTeMbl
(6rocucreMsr) Kak
MpeMET U3YUCHHS
OHOJIOTHH.
OTJIMYHUE KUBBIX
CHCTEM OT
HEOpraHUYecKon
TIPUPOJIBL.
CaoiicTBa
OHOCHCTEM U UX
pazHooOpasue.
YposHu
OpraHU3aINU
OuocucTeM:
MOJIEKYJISIpHBIH,
OPraHOUIHOKIIETOY
HBIH,
OpraHU3MEHHBIH,
l'lOl'ly.]'lHL[I/IOHHO'
BHIOBOM,

1

PackpbeIBaTh cojaep)KaHWE TEPMHHOB U
MMOHATHUH:  CHCTEMa, Omnonormyeckas
CHCTEeMa, 3JIEMEHTHI CHCTEeMEI, CTPYKTypa
OHMOCHCTEMBI, CBOWCTBA YXHUBBIX CHCTEM,
OOMEH BemecTB, pPa3sMHOXEHHE, POCT,

pa3Burue, HACJIEACTBEHHOCTD,
U3MEHYUBOCTb, pas3apa’kuMoCTh,
SHEPro3aBUCUMOCTb, YPOBHHU
OpraHu3anuMu XU3HU (OHOCHUCTEM).

XapakTepu3oBaTh OPUHIHATIBI
OpraHu3alii OMOCHUCTEM: OTKPBITOCTD,
BBICOKAsI YIIOPSIIOYEHHOCTD,
caMoperyJisilysi, UepapXuIHOCTb.

l_[epe‘-ll/ICJ'lHTb yHI/IBepcaJ'leI)le
CBOMCTBa JKHUBOTO: €IUHCTBO
XUMHUYECKOTO cocTrasa,

pPa3apa’kuMoOCTh, IBH)KEHUE, TOMEOCTa3s,
pOCT U pa3sBUTHE, HACIEIACTBEHHOCTD,
W3MEHYMBOCTH, JBOJIONHUS  (IIPUCTIOCO
OneHHe K U3MEHSIIOIIUMCS YCIOBHSIM).
IIpuBoauth pUMEpPBL omocucrem

resh.edu.ru
yaklass.ru

3amHTEepEeCOBAHHOCTH B TMOIy9eHUHN
OMOJIOTHYSCKUX 3HaHU B LHeJsix
TIOBBIIIICHUS oOmieit KYJIBTYPHI,

€CTeCTBEHHO-HAy4YHOW T'PaMOTHOCTH, Kak
COCTaBHOM 4acTHu G yHKIHMOHAIBHOM
TPaMOTHOCTH 00y4arommxcs,
dopmupyemoit npu HU3yUYEHHH OHOIOTUH
(LleHHOCTH HAY4YHOTO MO3HAHHS)




3KOCUCTEMHBIN
(6uo-
TeOLICHOTHYECKUIA ),
OrochepHEIi.
Hayxu,
H3yYJaroIIie
OHoCHCTEMBI Ha
Pa3HBIX YPOBHSX
OpraHu3alyy.
JlemoHcTpauuu:
Tabnuie! 1 CXEMBI:
«OCHOBHBIC
MIPU3HAKYU JKU3HN,
«YpoBHU
OpraHM3alnN
JKUBOM ITPUPOJIBD».
Monenb MOJIeKyJIbl
JHK

pa3HOro  ypoOBHsI OpraHu3aluu |
CpaBHHUBATH MHPOSIBIICHUST CBOICTB
>KHUBOT'O Ha pa3HBIX YPOBHSIX.
XapaKkTepu30oBaTh OCHOBHBIC IPOLIECCHI,
IIpoTeKalImue B Omocucremax: oOMeH
BEIIECTB W  IMpEeBpallleHHue DSHEPruH,
CaMOBOCIPOU3BEICHUE, CAMOPETYJISIIIS,
pa3BuTHE.

CobmonaTth npaBuia OeperkHOTO
OTHOUICHUST K)KUBOW IpHpone.

Pasznen 3. XuMnueckuii co

CTaB U CTPOEHHE KJIeTKH (84.

31

XUMHYCCKUH
cocTaB KIIETKH.
Bona u
MHUHEPAJIbHbIC
couut (1 4)

XHAMHYECKUA
CcoCTaB KJIETKH.
XHUMHYECKHE
3JICMEHTBI:
MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTBI.
Boga U
MUHEpaJbHbIE
BEILIECTBA.
DyHKIMHM BOIBI U
MHUHEPaJIbHBIX
BEILIECTB B KJIETKE.
[Moanepxanue
OCMOTHYECKOTO
OaJlanca.
JlemoHcTpanuu:
Jlnarpammsl:
«Pacnpenenenue
XUMUYECKUX
3JICMEHTOB B
HEXHBOM
PUPOJIE,
«Pacnpenenenue
XUMUYECKUX
2JIEMEHTOB B

1

PackpbIBaTh COACp)KaHHE TEPMHHOB H
TTOHSITHH: SJIEMEHTBI OHOTeHEI,
MaKpOdJIEMEHTHI, MHUKPODJIEMEHTEI;
MHHEpaJIbHbIE  BELISCTBA,  MOJIEKYyJia
BOJBI KaK JIHUIOJb, BOJOPOJHEIC CBSI3H;
ruapodHIbHbIE u ruapodoOHbIe
BEIIECTBA.

Jloka3pIBaTh EIUHCTBO AJIEMEHTHOTO
cocTraBa KaKOJIHO U3 CBOICTB >XHBOTO.
PacrnipenesisiTb XUMHYECKUE HJIEMEHTHI 110
rpymnmiam B 3aBUCHMOCTH oT
KOJIMYECTBEHHOI'0 IPEJACTaBUTEIILCTBA B
OpraHmus3Me; XapakTepu3oBaTb  POJb
OT/JIEJIbHBIX DJIEMEHTOB.

BeIssBIATE CBSI3b  MEXAY COCTaBOM,
CTPOCHHUEM MOJIEKYJIbI XHUMHYECKOTO
coelMHeHUusT W ero (QYHKIUSIMH B
KJIETKE.

resh.edu.ru
yaklass.ru

3anHTEepPECOBAaHHOCThH B MOJIy4YEeHUHU
OHOJIOTHIECKUX 3HaHUI B easax
MOBBIILICHUS oOmieit KYJBbTYPBHI,
€CTEeCTBEHHO-HAyIHOU TPaMOTHOCTH

(LleHHOCTH HAYYHOTrO MO3HAHHS)




JKUBOM  IIPUPOJIEN.
Tabnuipl ¥ CXEMBI:

«Ilepnoguueckas
TabIUIA
XMMUYECKUX
3JIEMEHTOBY,
«CtpoeHue
MOJIEKYJIbI BOJBI»

3.2 | benku. CocraB u benku. CoctaB u PackpsiBaTh comepkaHne TEPMHUHOB U resh.edu.ru 3aMHTEepPEeCOBAHHOCTH B ITOJIyUYCHUH
CTpOCHHE OENKOB CTpOeHHUe OENKOB. HOHATUI:OCJIKH, MTOJIUMEPBHI, yaklass.ru OHMOJIOTHYECKUX 3HAHUI B LIEISIX
1 v AMHHOKHCIIOTBI — MOHOMEPHbI, aMUHOKHCIIOTHI, MOBBIIICHUS O0IIEH KyJIbTYpHI,

MOHOMEpHI OEJIKOB. HeTNTHUIHAs CBsI3b, NOJIMICIITH, €CTEeCTBEHHO-HAay4YHOH IpaMOTHOCTH
Heszamenumsie u AeHaTrypanus. XapaKkTepHu30BaTh OCIKHN (LleHHOCTH HAYYHOTO MO3HAHHS)
3aMEHHMBIE KaK KJIaCC OPraHUYeCKHUX COCIUHECHUIA;
aMHUHOKHCIIOTEL. KJIACCU(HUIINPOBATH UX IO CTPOCHHUIO
AMUHOKHUCTIOTHBII (rnoGynspHBIEC U GUOPUIIISIPHBIC
cocTtaB. YpOBHHU OenKH), IePEeYUCIITh U

CTPYKTYpHI XapakTepu30BaTh QPYHKIIMH OCIKOB
6eKoBOit

MOJICKYJIBI

(TrepBUYHAs,

BTOpHYHAs,

TpeTHYHAs U

YeTBepPTUIHAS

CTPYKTYpa).

XUMHYECKHE

CBOHCTBA OEIKOB.

Buonoruueckue

(GyHKINY OENKOB.

JlemoHcTpanuu:

TaGmuIB! U CXEMBI:

«CtpoeHne

MOJIEKYJTBI OeKay.

O6opynoBaHue:

CBETOBOM

MHKPOCKOTI,

MHKpOIIpernaparsl

3.3 | depmeHTsI - DepMeHTHI — PackpbIiBaTh COZICpKaHUEC TEPMUHOB U resh.edu.ru
OHOJIOrHUECKUE OHOJIOrHYECKUE MOHSATHUH: (DEPMEHTBI, aKTUBHBIN 1IeHTp, | yaklass.ru
katammsaropsr (1 KaTaTM3aTopHL. cyOcTpaTHas CIENUPUIHOCTD,

q) Crtpoenne KO(EPMEHTBI, OCIIKH-aKTUBATOPHI U
depmenra: OCNIKN-UHTUOUTOPBI.
AKTHBHBII LIEHT, VYka3bpIBaTh OTINYIHUST PEPMEHTOB OT
cy6erpatHas HEOPraHUYECKUX KaTaJIu3aTOPOB.

crenudUIHOCTb.

OOBSACHITH pPOJIb PEPMESHTOB B




KodepmeHTsI.
Buramuns.
OTnnuust
(hepMeHTOB OT
HEOPTraHUYECKUX
KaTallM3aTopOB.
JlemoHcTpanuu:
TaGnuIs! U CXeMBI:
«CtpoeHue
(bepmenTay.
O6opynoBaHue:
00opyI0oBaHuE IS
MIPOBEACHHUS
HabIroAeHui,
HU3MEpPEHHH,
IKCIIEPUMEHTOB.
JlaboparopHbie 1
MPaKTUIECKHe
paboTsr:
JlaboparopHas
pabota Ne 1.
«3y4enue
KaTaJuTUYECKON
aKTHBHOCTH
(depmeHToB (Ha
MpPUMEpPe aMUITa3bI
WM KaTajasbl)»

(OYHKIIMOHUPOBAHUH )KUBBIX CUCTEM, B
MPOMBIIIEHHOCTH, B MEIUILIUHE, B
IMOBCEAHEBHON >XM3HU YEJIOBEKa

3.4

YrieBosl.
JIuruer (1 1)

YraeBonsl:
MOHOCaXapuIbl
(riroko3a, pubo3a u
JIe30Kcuprub03a),
JICaXapHUIBI
(caxaposa,
JIAaKTO32) U
MOJTACAXAPUJIBI
(xpaxmaul,
TJIMKOTEH,
LEJUTI0NI03a).
buonornueckue
byHKIIH
YIJIEBOJIOB.
JIunuaer:
TPUTITHIEPH/IBI,
bochomunus,
CTEPOH/IbI.

PackpsiBaTh cozepkaHue TEPMHHOB U
MOHSITHI: YIJIEBOJIBI, MOHOCAXapHUIBbI,
JaucaxapHabl, IToJarcaxapyuabl, TII0KO03a,
pubo3a, ne3o0kcuprubo3a, caxaposa,
JIAaKTO3a, MaJIbTO3a, 1IEJIJIF0JIO3a
(kyeTyaTKa), Kpaxmall, INIMKOT'€H;
JIMMHUBI, TPUTTALEPHUIBI (KUPHIL,
macia), GochHOoTUIUIbI, CTSPOUIHL.
XapakTepu3oBaTh YIJICBOABI, JIUITHJIBI
KaK KJIACCOPraHUYEeCKHUX COCJIMHCHUH.
KitaccuduuupoBath YTJICBOIbI u
JIMIIUJIBI IO CTPOCHHUIO; MEPEUYUCIISITH
(yHKIIMHM YyTII€BOIOB UIHUITH/IOB.
CxemaTrudecku u300pa)kaTh CTPOSHUE
MOJIEKYJIyTJICBOJAOB, JIUITHUI0B

resh.edu.ru
yaklass.ru

3amHTEepEeCOBAHHOCTH B TOITy9CeHUN
OMOJIOTHYSCKUX 3HaHUI B LHeJsix
TIOBBIIIICHUS oOmeit KyJIBTYDHI,

€CTeCTBEHHO-Hay4HOI
(LleHHOCTH HAy4YHOTO MO3HAHHS)

TpaMOTHOCTHU




T'uapoduibHO-
ruapohodHbIe
CBOICTBA.
buonornueckue
(GYHKITUH JIUTTH]IOB.
CpaBHeHue
YTJICBOJIOB, OCIKOB
W JTUIUIO0B Kak
HCTOYHUKOB
SHEPTUH.
JlemoHcTpauuu:
TaOIUIBl ¥ CXEMBI:
«YTIIEBOIBIY,

«JInmuaey.
O6opynoBaHue:
obopynoBaHue s
MIPOBEICHHS
HaOJII0CHUH,
HU3MEpEHUH,
IKCIIEPUMEHTOB
3.5. | HykienHoBbIe HyxknenHoBbIe PackpeiBaTh cojzepsxaHue TepMHHOB H | resh.edu.ru 3anHTEPECOBAHHOCTE B MOJIYYCHUH
kuciaotel. AT® (1 | xkucnorsr: JHKu TIOHSITHUI: Je30KcupubonyKiIenHoBas | yaklass.ru OMOJIOTMUECKUX 3HAHUM B LIEJISX
) PHK. HykneoTtubt kuciora (JHK), pubonykinenHnoBas MOBBIIIEHHUS OOIIEH KyJIbTYPHI,
— MOHOMEPHI KHCJIOTa (PHK), HYKJICOTH]L, €CTECTBEHHO-HAYyYHOM I'PaMOTHOCTH
HYKJICHHOBBIX NOJIUHYKJICOTHAHA nenb (LlenHOCTH HAYYHOTO MO3HAHHS)
kucnot. CTpoeHne (IIOJIMHYKIICOTH ),
 pysxmmn JTHK. KOMIIJIEMEHTapHOCTh, (ynkuun JIHK
Crpoente u (XpaHeHHe U TIepeaada HaCJICICTBCHHON
dynxun PHK. uHpOpMaIN); BHJIBI PHK
AT®: crpoente u (uapOopMaMOHHAs, TpaHCIOpTHAsI,
byHKIHH. pubocomanbHas); ajgeHo3uHTpubochart
JleMoHCTpaHH: (ATD), makpodprudeckasi CBs3b.

Ioptpetsr: [Ix.
VYorcon, ®. Kpuk,
M. Yunkumuc, P.
DpaHKIUH.
TaOmuLbl U CXEMBI:
«HyxkneuHoBele
kucioTer; JJTHK»,
«buocunres
6emnxay, «CTpoeHne
MouteKynbl ATO».
Ob6opynoBanue:
CBETOBOH
MHKPOCKOTII,

XapakTepu3supoBaThb HYKJICUHOBBIE
KHCJIOTBl KaK XUMHUYECKHE COECOUHEHUs
u HOCUTEIHN HACJIEICTBEHHOM
nHbOpMaIUH.

OTMedaTh 0OCOOCHHOCTH CTPOCHHUS
MOJIEKYJI HyKJIenHOBbIX kuciot (JHK,
PHK) u AT®. CxemaTuuecku
n300pakaTh CTPOCHNE HYKJIEOTHIOB,
MOJIEKYJ HYKJIEMHOBBIX Kuciaotr, ATD




MHKpOIpEenapaTsl

3.6

Ucropus u
METO/IBI U3y UCHHSI
KIICTKH.
Knerounas teopus

(1 9)

Huronorus —
HayKa O KIIETKe.
Knerounas teopus
— IIpUMeEp
B3alMOJACHCTBUS
uzaeit u GaxToB B
Hay4YHOM
MO3HAHUH. METObI
N3y4EHHs KICTKH.
JlemoHcTpauuu:
[optpetsr: A.
Jlesenryk, P. I'yk,
T. llIBann, M.
Ilneinen, K. bap,
P. Bupxos.
O6opymoBaHue:
CBETOBOM
MHKPOCKOTI,
MHKpOIIpenapars
PacTUTEBHBIX,
KUBOTHBIX H
OaKTepHATBHBIX
KJIETOK; PHCYHKH C
MHKpooTorpadus
MH KJIETOK,
TIOJTy4EeHHBIE C
TIOMOIIIBIO
CBETOBOTO I
JJIEKTPOHHOTO
MHKPOCKOMA

PackpsiBaTh comeprkaHne TEPMHUHOB U
HOHATUH:KJIETKA, IIUTOIOT s
pacKkpbeIBaTh COAEp KAaHUE MOJIOKESHUH
KJISTOYHOH TEOPHH.

ITepeuncisiTe U XapakTepHu30BaTh
OCHOBHBIC METOJIbI U3yYCHUSI KJIICTKHU
(IpUTrOTOBJICHUE CPE3O0B,
OKpalnBaHHE, MUKPOCKOIIMPOBaHHUE,
OEeHTPpUPYTUPOBAHUE,
KyJIbTUBHUPOBAHHUE KIJIETOK UTKaHEH)

resh.edu.ru
yaklass.ru

3aMHTEepEeCOBAHHOCThH B MOJyUYEHUH
OHMOJIOTHYSCKUX 3HAHUI B IIEJISIX
TMOBBIIIEHUS OOIIEeH KyJIbTYpBHI,
€CTECTBEHHO-HAay4YHOI I'paMOTHOCTH
(LeHHOCTH HayYHOTO MO3HAHWs)

3.7

KineTtka kak
LEJIOCTHAS YKUBast
cucrema (1 )

Knerka xax
LETIOCTHAsT JKUBas
cucrema. O6mume
HpPHU3HAKH KIETOK:
3aMKHYTast
Hapy>KHas
MeMmOpaHa,
mouekysl JJHK

PackpbIiBaTh COJICpKaHUEC TEPMUHOB U
NOHSITUH:KIETKHU (yKapHOTHYECKasl,
MIPOKAPHOTHUYECKAs), TIa3MaTHYCCKast
MeMOpana (rra3majgemMma),
TJIIUKOKAJIINKC, TPAHCIIOPT BEIIECTB
(rTacCUBHBIN, aKTUBHBIN ), YHAOILUTO3
(dparouTo3, MTUHOIIUTO3), YK30IIUTO3,
KJIETOYHAsI CTEHKa, HYKJICOHU .
CpaBHHMBaTh MeXJ1y cOoOO0i

resh.edu.ru
yaklass.ru

DJIeKTPOHHOE NMPUJIOKEHHUE.
YMK
«buoaorus 10-11 kaaccbD»

3aMHTEepEeCOBAHHOCTH B ITOJIyUYSHUH
OMOJIOTHYECKHUX 3HAHUN B HEIISIX
TOBBIIICHUS OOIIEeH KyJIbTYpHI,
€CTeCTBEHHO-HAay4YHOU I'paMOTHOCTH
(LleHHOCTH HAY4YHOTO MO3HAHHS)




KaK T€HETUYECKUI
ammapar, cucteMa
CHHTe3a Oernka.
Tunsl KI1€eToK:
JyKapHOTHYECKask 1
IIPOKAPHOTHYECKAs
. Ocobernnoctn
CTPOCHUS
MIPOKAPUOTUYECKOM
kietku. Kierounas
CTCHKa OaKTepHil.
Ctpoenue
JyKapuOTUYECKON
keTkd. OCHOBHBIE
OTIINYHUS
pacTUTENbHOH,
JKUBOTHOM U
TpUOHON KIIETKH.
[ToBepxHOCTHBIE
CTPYKTYPHI —
KJIETOYHAs CTEHKa,
TJIMKOKAJIMKC, UX
GbyHKINH.
[Ina3maTtuyeckas
MeMmOpaHa, ee
CBOWCTBA U
byHKIUH.
JlemoHcTpauuu:
[TopTpetsr: A.
JleBenryk, P. I'yk,
T. llIBann, M.
lneitnen, K. bap,
P. Bupxos.
TabmuIs! 1 CXeMBI:
«CrpoeHne
9yKapHOTHIECKOIT
KIICTKI,
«CtpoeHue
JKUBOTHOM
KIICTKI,
«CrpoeHne
pacTUTenbHOM
KIIETKH»,
«CrpoeHnne
IPOKAPHOTHYECKOMH

SYKapUOTHUYECKHE U
IPOKapUOTUYECKHE KIETKH; OTMEYaTh
CXOJICTBOU PA3IUYUSA B CTPOCHUU
KJICTOK OaKTepHi, )KHBOTHBIX,
pacTteHUil U TpUOOB




KIICTKH».

O6opynoBaHue:
CBETOBOM
MHKPOCKOTI,
MHKpOIIpenapars
PacTHTEIbHBIX,
JKUBOTHBIX 1
OaKTepUABHBIX
KIIETOK
3.8 | Crpoenue Luromasma u ee PackpbIBaTh COAEpKaHUE TEPMUHOB U resh.edu.ru
JyKapUOTUYECKOU OpraHoubl. NOHSTUN:IUTONJIa3Ma, OPraHOUAbI, yaklass.ru 3anHTEPECOBAHHOCTH B MOJIYYCHUH
kietku (1 1) OpnHOMEMOpaHHEIE sHIOIIa3zMaTu4eckas cethb (D11C), OMOJIOTHYSCKUX 3HAHUI B LIEJISIX
OpraHoubI anmapatr ['onbaKu, TU30COMBI, HOBBIIICHUs OOIIeH KyJIBTYPHI,
knetku: OI1C, BaKyOJib, MUTOXOH/JIPUH, ITTACTHBI €CTEeCTBEHHO-HAaYYHOU I'paMOTHOCTH
anmapar [ onbmxu, (XJI0pOIIIacThI, XPOMOIUIACTBHI, (LesHocTn HaysHOrO nosHAHNS)
JIM30COMBL. nefKomiIacTel), puOOCOMBI,
IlomyaBTOHOMHBIE MHUKPOTPYOOUKH, KIICTOUYHBIN LIEHTP
OpraHOUIBI (meHTpOCOMA), PECHUYKH, K'Y THKH,
KIETKH: BKJTIOYUCHUSI, SIIPO, si/IepHas 000JI04Ka,
MHTOXOH/IPHH, KapHoIa3Ma, XpOMaTHH, SAPBIIIKO,
ILTACTHIBL. XPOMOCOMBEL.
[TpoucxokKIeH e OnunceIBaTh CTPOCHUE

MUTOXOHJpUIl 1
mnactuna. Buasr
TUTACTH].
Hemembpannsie
OpTaHOHBI
KICTKH: pUOOCOMBI,
KJIETOUHBII LIEHTp,
LIEHTPHOJIH,
PECHUUKH,
KTYTHKN.
DyHKIUU
OpPTaHOHIOB
KIIETKH.
Bxutouenus. Snpo
— peryJsITOpHBIi
LIEHTP KJIETKH.
Crpoenue sipa:
simepHast 000I0UKa,
KapuoIuIa3ma,
XpOMATHH,
SIIPBIIIKO.
XPpOMOCOMBI.
Tpancnopt

SYKApPUOTHUIECKON KIETKHUIIO
H300paKCHUSIM U Ha
MHKpoOIIpenaparax; KjiiacCupHUIpOBaTh
OpPTaHOUIBI B 3aBUCHUMOCTH OT
0COOEHHOCTEH UX CTPOCHHS
(omHOMeMOpaHHbIe, 1ByMeMOpaHHbIE,
HEMEeMOpaHHBIC); OMMUCHIBATH QYHKIIHHA
KaXkKJOTO OPraHONJA B KIIETKE.
XapakTepHu30BaTh KJIETOYHOE SI/IPO KaK
MECTO XpaHEeHUsI, nepenadn (yaIBOSHHE
XPOMOCOM) U peaTu3alin
(TpaHCKpUNLYS) HACIEACTBEHHOM
uHpOpMaTUN KIETKU.

ITepeuncnsiTe ¥ ONMCHIBATH
KOMIIOHEHTHI sifipa UUX (QYHKIIHH.
CxemMaTu4HO N300pakaTh CTPOCHHE
pacTUTEIbLHONU KUBOTHOU KIIETKH.
OOBSCHSITH

OHMOJIOTHYECKOe 3HAUYCHHWE TpaHCIIopTa
BEIIIECTB B KJICTKE




BEILIECTB B KIIETKE.
JleMoHcTpauuu:
[optpertsr: A.
JleBenryk, P. I'yxk,
T. lIBann, M.
lneitnen, K. bap,
P. Bupxos.
Tabmuis! 1 CXEMBI:
«CtpoeHue
3yKapuOTHYECKON
KIIETKH»,
«CtpoeHue
JKUBOTHOM
KIIETKH»,
«CtpoeHue
pacTUTENbHOM
KIIETKH»,
«CtpoeHue
MPOKAPUOTUUECKOM
KIIETKH»,
«Ctpoenue szpa
KIIETKH».
O6opymoBaHue:
CBETOBOM
MHKPOCKOTI,
MHKPOIpenapaTs
PaCTHTENBHBIX U
KHUBOTHBIX KIIETOK.
JlaGopaTopHsle 1
MIPaKTUYECKHe
paboThI:
JlaGopaTopHast
pabota Ne 2.
«3yuenue
CTPOCHUS KIETOK
pacTenui,
JKUBOTHBIX U
Gaktepuii o
MHKPOCKOIIOM Ha
T'OTOBBIX
MHKpOTpernapaTax
1 VX OIFCaHUE»

Paznen 4. ’KusHenesiTeJJbHOCTD KJIeTKHU (64)




4.1.

OOMeEH BEIECTB.

IInacTuaeckuit
oOMeH.
dortocuHTe3.
XemocuHTe3(29)

OOMeH BeIIeCTB,
W1 MeTaboIH3M.
AccuMuIIsILAs
(TracTuuecknit
oOMeH) 1
JTIACCUMIISIIIAS
(3HEepreTHUeCKHid
o0OMeH) — 1Be
CTOPOHBI SIMHOTO
mpotecca
Metabonusma. Pomb
3aKOHOB
COXpaHCHUS
BEIIECTBA U
SHEPTHUH B
MOHUMaHUH
MeTaboIu3Ma.
Tumer oOmena
BEILIECTB:
aBTOTPOQHBIN 1
reTepoTPOdHBIH.
Ponb ¢pepmenToB B
0OMeHe BeIecTB U
MpeBpaniCHUH
9HEPTHH B KIIETKE.
doTocHuHTE3.
CaeroBas
TeMHOBas (hazbl
(doTocuHTeE3A.
Peakiuu
(doTocuHTeE3A.
DddexTuBHOCTH
¢doTtocuHTE3A.
3HavyeHue
dorocurTe3a 1IST
KM3HH Ha 3eMuie.
Binsaue ycnosui
cpenpl Ha
¢doTocuHTEe3 U
Croco0bl
MOBBIIIECHHUS €T0
MIPOYKTUBHOCTH Y
KYJIBTYPHBIX
pacTeHuit.
XeMOCHHTE3.

PackpsIBaTh Co/ICpKaHUE TEPMUHOB U
MOHATHIT: 0OMEH BEUIECTB U MPEBPAILCHHE
SHEpruu, aCCUMUIAINS, (OTONN3, HOTOCHHTES,
XEMOCHHTE3, JUCCUMUIISIIHSL.

CpaBHuBaTh POTOCHHTE3 U XEMOCHHTE3.
OuenuBarh 3HaUeHne (HOTOCHHTE3A U
XEMOCHHTE3A IS KU3HH 3EMITH.

resh.edu.ru
yaklass.ru

3aMHTEPECOBAHHOCTh B MOJIYYEHUU
OHOJIOTHYECKHUX 3HAHUU B LIEJISIX
TMOBBIIICHUS 00 KyJIbTYPHI,
€CTECTBEHHO-HAYyYHOU! I'paMOTHOCTH
(LleHHOCTH HAy4YHOTO MO3HAHHS)




XEeMOCHHTE3UPYIO
e GakTepuu.
3HaycHUE
XEMOCHHTE3a IS
JKA3HU Ha 3eMiie.
JlemoHcTpanuu:
IToptpersr: K. A.
Tumupsses.
Tabnuibl ¥ CXEMBI:
«Xopomaacty,
«DOTOCHHTE3»

4.2 | DHepreTuueckuit DHepreTuieckuit PackpbIBaTh coaepkaHue TEPMUHOB U resh.edu.ru 3aMHTEepPEeCOBAHHOCTH B ITOJIyUYCHUH
obmen (1 9) OOMEH B KIIETKe. TIOHATUHN: DHEPTETUIECKHUI OOMEH, yaklass.ru OGUOJIOrNYECKUX 3HAHUM B IIEIIIX
Pacuieruienue TJIMKOJIN3, MOJIOYHOKHCIIOC 6PO>I<6HI/IG, IMOBBILIEHUS OOIIE KyJIbTYpPBI,
BEIIECTB, CIHMPTOBOE OpOXKEHHUE, OMOJIOTHYECKOE €CTEeCTBEHHO-HAaYYHOU I'PaMOTHOCTH
BBIJIETICHUE U OKHCJICHHNE, KJICTOYHOC JIbIXaHHE, (LleHHOCTH HAYYHOTO MO3HAHHS)
aKKyMyJIHPOBAHHE JTUCCUMMIIAIS, (PEpMEHT.
JHEPIUH B KICTKe. XapakTepu3oBaTbh OOMEH BEIIECTB U
Tals npeBpalieHue Hepruu (MeTaboIn3M)
SHEPreTHYECKOTO KaK OJTHO UX CBOHCTBIXHBOTO.
obMeHa. T KOS, INepeuncisiTb 0COOCHHOCTH
BposkeHHe i ero IUTACTUYIECKOTO M SHEPTEeTHIECKOTO
BHJIBL oOMeHa B KIJETKE; yCTAaHAaBIMNBATH
Kucnopossoe B3aHMOCBSI3b MEXJy HHMH.
oKHCTeH e, M PaznnuaTthe THOBI 061\LIeHa BEILIECTB B
CIETOUHOE KJIeTKe:aBTOTpoV(bHLIH u
reTepoTpodHBIN.
ABIXAHHC. OMnHCHIBaTh ATAIBl YHEPTreTHIECKOTO
OxncmremHoe oOMeHa (MOArOTOBUTEIBHBIMH,
bocoprmposaru OECKUCIIOPOIHBIN, KUCIIOPOIHBIN) U
e. DdexrnsrOCTS CPaBHUMBATH UX MEXKAy COGOIA.
SHEPIETHHECKOTO XapaKkTepHu30BaTh pPeaKIuU TIIHKOIN3a,
obmeHa. OpOKEHHUSI, KIIETOUHOTO JILIXAHHUSI,
HemoncTpanmn: BBISIBJISITH IPUYHH- HO-CJICICTBEHHBIE
TaOmuue u cxembr: CBSI3U MEX/y TIIMKOJIU30M, KJIICTOYHBIM
«Tumnel nuTanus», JbIXaHUEM U CHUHTE30M MOJIEKYJTATD.
«Mertabomnzm», CpaBuuBath 3()(HEKTUBHOCTH
«MuTOXOHAPHS, OECKHCIIOPOTHOTO WKHUCIOPOTHOTO
«OHepreTuuecKui 3TanoB
oOMeH»
4.3. | buocunres Genka Peakmn PackpreiBaTh comepsxkaHue TEpMHUHOB U | resh.edu.ru 3aMHTEPECOBAaHHOCTh B MOJYYEHUH
(2 9) MaTpHYHOTO MOHSITUI: T€H, TEHETUYECKUH KO, yaklass.ru OUOJIOrNYeCKUX 3HaHUN B LEIISX
CHUHTE3a. MaTPUYHbIH CUHTE3, TPAHCKPUIILIHSL, MOBBIIICHHUS OOIIeH KyJIbTYpBHI,
I'enerndeckas TpaHCJISUs1, KOJAOH, aHTUKOIOH, €CTEeCTBEHHO-Hay4YHO#l IPaMOTHOCTH

uHbOpMaIUs U
JIHK. Peanusarus

pubocoma, 1ieHTpajibHas 1orMa
MOJICKYJISIPHOM GHOJIOTHH.

(LleHHOCTH HAYYHOrO MO3HAHMA)




TE€HETUYECKOM
nHpOpMAIIU B
KIIETKE.
I'eHeTHUECKUI KO
U €ro CBOMCTBA.
Tpanckpunuus —
MaTpPUYHBII CHHTE3
PHK. Tpaucnamus
— OuocunTe3 6enka.
DTarmnbl
TPaAHCISALUH.
Konuposanue
aMHHOKHCJIOT.
Pous pubocom B
OrocuHTEe3€e OenKa.
JlemoHcTpauuu:
Ioptpetsr: H.K.
Komnbros. Ta0muis!
U CXEMBIL:
«Crtpoenue JJHK»,
«Ctpoenue u
(YHKIIMOHUPOBAHU
e reHay, «CunTe3
Oenkay,
«Pennmukanmsa
JTHK»,
«["eneTnueckuit
KOMI».
O6opynoBaHue:
MOJIETIH-
ANTUTMKAIIA

«Y nBoenue IHK u
TPAHCKPHUIIIHS,
«buocunres
Oenka»

OmnpenensaTs CBOMCTBA TEHETUUECKOTO
KoJa (TPUILUIETHOCTD, OJTHO3HAYHOCTD,
BBIPOXKJICHHOCTb, YHUBEPCAJIbHOCTD,
HETePEKPBIBAEMOCTh, HETIPEPBIBHOCTH ).
OnuceiBaTh 3Talbl peaan3aluu
HACJIeACTBEHHOMMH(OPMAIIUHA B KJIETKE.
CpaBHUBATH PeaKIIMd MaTPUIHOTO
cunre3damoiiekys1 PHK u Genka B
KJIETKE

4.4

Hexnerounsle
(bOpMBI KU3HH —
Bupycsl (1 q)

Hexknerounsle
(OPMBI JKH3HU —
BUpPYCHI. McTropus
OTKPBITHUSI BUPYCOB
A n.
HBaHOBCKMiA).
Ocobennoctn
CTPOCHHUS H
JKM3HEHHOTO I[[HKJIa
BHPYCOB.

PackpbIBaTh colepkaHUe TEPMHUHOB U
HOHSATHUIH:BUPYC, BUPYCOJIOTHSI, KarlCu,
GakTepuodar, BUpYC
nMMmyHoaeduuTa geaoseka (BUY),
OHKOTCHHBIE BUPYCHI.
XapaKkTepu3oBaTh BUPYChI Kak
HEKJICTOUYHYIO()OPMY KHU3HU;
OCOOEHHOCTH CTPOCHUSI U KU3HESHHBIHN
UK BUPycoB. ONNUCHIBATH
JKU3HEHHBIN [IUKJI BUpYyca

resh.edu.ru
yaklass.ru

3aMHTEepEeCOBAHHOCTH B ITOJIyUYSHUH
OMOJIOTMYECKUX 3HAHUM B LIEISAX
MOBBIIICHUS OOIIEH KyJIbTYpBHI,
€CTEeCTBEHHO-HAayYHOH IpaMOTHOCTH
(LleHHOCTH HAY4YHOTO MO3HAHHS)




Bakrepuodaru.
bone3nu pacrenuii,
KHUBOTHBIX U
YeJIoBeKa,
BBI3bIBacMEbIe
Bupycamu. Bupyc
HMMYyHOJe(UIUTa
yenoseka (BUY) —
BO30yIUTETD
CIINda. O6patHas
TPaHCKPHIIIINS,
peBepTasza u
HHTEerpasa.
Ipodunakruka
pacnpocTpaHeHus
BUPYCHBIX
3aboneBaHuil.
JlemoHcTpauuu:
Ioptpertsr: /1. U.
VBaHOBCKUIA.
TaGmuIe! 1 CXeMBI:
«Bupycsi»,
«bakreprodarn»;
«CtpoeHue u
JKU3HEHHBIA ITUKII
pupyca CI11/a,
Oakrepruodaray.
O6opynoBaHue:
MOJIENb CTPYKTYpPBI
JIHK; marautHast
MOJIeITb-
aNIUINKaIUs
«CtpoeHue
KIIETKI»

HUMMYHOZIe(pUIIUTa YEIIOBEKa;
pasnuygaTe Ha pucyHkax BTM(supyc
TabagHOH Mo3amkH), 6akreprnodar,
BHMY. O6ocHOBBIBaTE U COOMIOAATH
MepBI TPO(PHUIAKTHKH
pacrpocTpaHeHHUsI BUPYCHBIX
3a0o0JieBaHUil (pecrupaToOpHbIC,
JKEITy JOTHO-KHUIIISYHBIS, KIICIISBOM
sunedamur, BUY-uadexims)

Pa3gen 5. PazmHuoskenue

M MHAUBUAYAJbHOE pa3BUTHE OPraHu3sMoB(5u4.)

5.1.

JKu3zneHHbIH
HUKJIKICTKH.
JleneHue KIETKH.
Muto3 (1 )

Knerounsnii muki,
WITH KU3HECHHBIA
LIUKJT KJICTKH.
Wurepdasa u
muto3. [Ipouecchl,
MpOTEeKaloIIne B
nHTEepdase.
Permmkanms —
peakuus

1

0

1

PackpreiBaTh conep:kaHUE TEPMHUHOB U
NOHSITUH: KIETOYHBINA UK, nHTEepdasa,
peruTuKaIis, XpoMocoMa, KapuOTHII,
raruIOUIHBIN, TUTLIOWIHBINA
XPOMOCOMHBIN HAOOp, XPOMAaTHUIBI;
MHTO3; €r0o cTaauu: npodasa,
mertadasza, anadasza, Temodasa.
OrnuchIBaTh )KU3HCHHBIW [HUKII KJICTKH;
MEPESYUCISITh U XapaKTePU30BaTh

resh.edu.ru
yaklass.ru




MaTpHUYHOTO
cunte3a JJHK.
Crtpoenue
XpOMOCOM.
XpOMOCOMHBIH
HabOp — KapHOTHII.
Jurion THEI 1
TaIuIONIHBINH
XPOMOCOMHBIE
HaOOpHL
Xpomatumsl.
IIuronoruyeckue
OCHOBBI
Pa3sMHOXKEHHS U
WHIUBUIYaJIBHOTO
pa3BUTHA
OpTaHU3MOB.
JleneHue KIETKU —
muto3. CTamuu
muto3a. [Iponeccsl,
MPOUCXOSIIIE Ha
Pa3HBIX CTAIHUAX
MHTO3a.
Buonornueckuii
CMBICJT MUTO3a.
[Iporpammupyemas
rubeIb KIETKH —
arornTo3.
JlemoHcTpanuu:
TaOIUIBl B CXEMBI:
«KneTounbrit
IAKIT,
«Pennmukanmsa
JHK», «Ctpoenne
XPOMOCOMBEID,
«MHuTO03»;
Mar"HuTHas
MOJICITb-
AMTIUKALUS
«Jlenenue
KJIETKH»; MOJIEb
JIHK.
Ob6opynoBanue:
CBETOBOU
MHKPOCKOII U

HepHUOAbI KI€TOYHOTOIIUKIIA,
CpaBHHBATh UX MEXIy COOOIi.
OnuceiBaTh CTPOCHUE XPOMOCOM,
KapHOTUIIOB OPTaHU3MOB, CPAaBHHUBATh
XPOMOCOMHBIE HaOOPBIKIIETOK.
CpaBHUBATh CTaAUU MHUTO3A.
PasznuuaTte Ha MHKpoIlpenapaTrax u
pHUCyYHKaxcTaauu MHUTO3a. PackpeIBaTh
OHOJIOTHYIECKHUH CMBICII MHUTO3a




MHKpOIIpenapar
«Kapuokunes B
KJIETKaX KOperka
JIyKay.
JlaGopatopHsie 1
MIPaKTHIECKHe
paboTsr:
JlaGoparopHas
pabota Ne 3.
«Habmonenne
MHTO3a B KJIETKaX
KOHYHKA KOpeIIKa
JIyKa Ha TOTOBBIX

MHKpOHpernaparaxy
5.2. | ®opmer Dopmbl PackpeiBaTh comep>xaHue TEepMHUHOB U | resh.edu.ru 3anHTEPECOBAHHOCTE B MOJIYYCHUH
Pa3MHOKEHHUS Pa3MHOXKEHHUS TIOHATHH: Pa3MHOXXEHHUE, KIIOH, yaklass.ru OUOJIOrHYECKUX 3HAHUU B LIEIISIX
opranu3mos (1 4) OpTaHU3MOB: TIOJIOBBIE KIIETKH (FaMeEThI), HOBBIIICHUs OOIIeH KyJIBTYPHI,
Oecronoe u AUILEKIIETKA, CIIEPMATO30U/1, 3UroTa, €CTEeCTBEHHO-HAaYYHOU IpaMOTHOCTH
1oJyioBoe. Buapl ACJICHUE HaABOE, IIOYKOBAHUE, (LleHHOCTH HAYYHOTO MO3HAHHS)
GeCIIONIoro criopyJsinusi, (pparMeHTanus,
Pa3MHOMKEHHUS: BETETAaTUBHOE Pa3MHOXKEHHUE, CEMEHHOE

JIeJICHHe HaJBOe
MOYKOBAaHHE OJHO
u
MHOTOKJIETOYHBIX,
cropooOpazoBaHue
, BETETaTHBHOE
pa3MHOXKEHHE.
HckyccTBeHHOE
KJIOHHPOBaHHE
OpraHU3MOB, €ro
3HAYEHHE IS
CEJICKIIHH.
[TonoBoe
Ppa3MHOXKEHHE, €T0
OTJIINYHUSA OT
Gecronoro.
JleMoHCTpanuu:
TaOmuLbl U CXEMBI:
«Dopmbl
Pa3sMHOKEHUs
OpPTaHU3MOBY,
«JIBoitHOE
OIUIOIOTBOPEHHUE Y
IIBETKOBBIX

pa3MHOXXEeHHE, ONbUICHHUE, JIBOWHOE
OIUTIOJIOTBOPEHUE, TTOJOBBIE JKEJIE3bl,
CEMEHHHKH, SIHIHUKH,
OIUUIOJIOTBOPEHHE (Hapy’>KHOE,
BHYTpPEHHEE).

XapakTepru3oBaTh OCOOCHHOCTH U
3HAYCHUE OECIOJIOr0 M IMOJIOBOrO
CITIOCOOOB pa3MHOKEHUs. BIIessiTh
BHJIBI OECITOJIOTO Pa3MHOKEHUS;
BBISIBJISITH B3aHUMOCBSI3U MEXKIY
dopmamu u ciocobamMu pa3zMHOKCHUST
U UX OMOJOTHYECKUM3HAYCHHUEM.
BnaneTts npuémamMu BereTaTUBHOTO
Pa3MHOXXEHUSIKYJIbTYPHBIX pacTeHUN (Ha
npUMepe KOMHATHBIX ).
XapakTepu30BaTh MOJOBBIC KIICTKH:
SIMIIEKJIETKH,CIIEPMAaTO30HU1bI;
BBISIBIISITH OCOOCHHOCTH UX CTPOCHUS




pacTeHuii»,
«/lenenue kneTku

OGakTepumn»,
«BereraTuBHOe
pa3MHOXEHHE
pacTeHuiiy,
«CtpoeHue
TIOJIOBBIX KIETOK»

5.3 | Meitoz (1 u) Meiio3. Craguu PackpriBaTh comepkaHue TEPMHUHOB U resh.edu.ru 3auHTEPECOBAHHOCTDH B MOJIyUEeHUU
Meiiosa. [Ipoueccsl, MOHATHUI:MEN03, KOHBIOTALIHUS yaklass.ru GHOJIIOTMYCCKHUX 3HAHUN B LICIISIX
MIPOUCXOAAIINE Ha XPOMOCOM, MEPEKPECT (KPOCCUHTOBEP) MOBBIIICHUS O0IIEH KyJIbTYpHI,
cTausIx Melosa. XpOMOCOM, I'aMCThl. €CTECTBCHHO-HAay4YHOU I'PaMOTHOCTH
[loBenenue XapakTepHu3oBaTh MCHO3 Kak Crocod (LleHHOCTH HAYYHOTO MO3HAHHS)
XPOMOCOM B KJISTOYHOTO JEJICHHUSI; OITUCHIBATh
Meiioze. Melo3 Mo CTaausiM; CPAaBHUBATH
KpoccuHrosep. cTaauu Menos3a u MHUTO3A. Paznuuare
BHOTOrYecKILi Ha pHUCYHKaxX CTaauu Mero3sa;

CMBICT 1 3HAUCHHE packpbsIBaTh OHOJIOTHYECKOE 3HAUCHHE
Meitosa. MeHrosa
JleMoHcTpauuu:

TabnuIp! u CXEMBI:

«JleneHue KIETKNY,

«Meiiosy.

O6opynoBaHue:

mozens IHK;

MarHuTHAs

MOJIENb-

aNIUINKaIUs

«JleneHne KIeTKn»

5.4. | O6pa3oBanue u I'amerorenes — PackpeiBaThe comep>xaHue TepMUHOB U | resh.edu.ru 3aMHTEepEeCOBAHHOCTH B ITOJIyUYCHUH
pa3BUTHE MOJIOBBIX | MpOIIECC NOHSITUI: raMeTOreHe3, CliepMaTOreHes, yaklass.ru OMOJIOTMYECKUX 3HAHUM B LEISAX
KIICTOK. o0Opa3oBaHHs OOT€HEe3, CIIepMaTO30M/[I, aKpocoma, TMOBBIIICHUS OOIIeH KyJIBTYPHI,
Omno0TBOpEeHNE MOJIOBBIX KJIETOK SMIEKIIETKA, TOJSIPHBIE TEJIbIA. €CTEeCTBEHHO-HAYYHONW I'PaMOTHOCTH
(1 9) YKHBOTHBIX. XapakTepu30BaTh OCOOEHHOCTH (LleHHOCTH HAy4YHOTO MO3HAHHS)

[TonoBeIe xene3bl:
CEMCHHUKU U
SAUYHUKHA.
O6paszoBanue U
pa331/1T1/Ie ITIOJIOBBIX
KJIETOK — TaMeT
(cmiepmaro3ow,
SIALICKITETKA) —
CIIepMaTOTeHe3 1
0OreHes.
OcoOeHHOCTH

ramMeToreHes3a y >KMBOTHBIX U €ro
CTaauH, ITOJIOBBIC KJICTKH ) XUBOTHBIX U
OITMChIBATh npouecc ux pa3BI/ITl/IH.
CpaBHUBATH CIIEPMATOTCHE3 U
oorenes. ONUCKHIBATh OIUIOAOTBOPEHUE,
OMOJIOrMYECKOE3HAUYEHHUE
OILJIOIOTBOPEHUS




CTPOCHUS
SAWLEKIECTOK U
CIIEpPMaTO30HI0B.
Or1o10TBOpEHUE.
[Taprenorenes.
JlemoHcTpanuu:
TaGmuIs! 1 CXeMBI:
«IIpsimoe u
HETIpMOoe
pa3BHUTHE,
«["amerorenes y
MJICKOIUTAIOIINX U
YeJI0BEKa).
Ob6opynoBanue:
MOJZeNb
MeTahazHOU
XPOMOCOMBEI,
MHKPOCKOTI,
MHKPOIpenapaTsl
«CriepMaTo30HIbl
MJICKOIIUTAOIIET 0%
, «SlitexneTka
MJICKOIIMTAOIIET 0%
. JJabopartopHsie 1
MIPAaKTHIECKHe
paboTsr:
JlaboparopHas
pabota Ne 4.
«3yuenue
CTPOCHUS MOJOBBIX
KJIETOK Ha FOTOBBIX

MHKpOHpenaparaxy
5.5. | UnguBugyansHOE WupuBunyansHOE PackprIBaTh cogeprkaHue TEPMHUHOB U
pasBuUTHE pa3BuTHe MOHSITHI: OHTOTCHE3, SMOPUOTeHE3,
oprauu3moB (1l ) (oHTOTEHE3). 3Urora, ApoodJeHue, 6J1acToOMepHl,
DOMOpHOHANILHOE MopyJia, 6iacTyJa, 0J1acToIeb,
pasBuTHE racTpyJia, HelipyJjia, OpraHoreHes;
(amOpuorenes). 3apOJAbIIICBBIC JIUCTKU: dKTOAEpPMA,
dransl Me30/epMa, SHTOIEPMa;
IMOPHOHAIIBHOTO IMOCTAMOPHOHATIBHOE Pa3BUTHE: NPSIMOE
PasBHTHS y U HenpsMoe (JIMUYMHOYHOR);
HO3BOHOYHBIX MeTamMopdo3, Meracriopa, MEKpOCIIopa,
KABOTHEIX: MBUIBIIEBOE 3€PHO, CIICPMHMU,
1poGienye, 3apOAbIIIEBBINA MEIIOK, JBOMHOE

racTpyJssiims,

OIJIOAOTBOPEHUEC.




OpTaHOTEHE3.
[TocTamMOpHoHaTBEH
oe paszButue. Tunsl
MIOCTIMOPHOHAIBH
OTO Pa3BHUTHSA:
psiMoe, He TIPIMoe
(smauHOYHOE).
Buusinue cpenpl Ha
pasBuTHE
OpTaHH3MOB;
(baxTopsl,
CIIOCOOHEIE
BBI3BIBATD
BPO’KIECHHBIC
ypoactea. Poct u
pasBuTHE
pacTeHui.
OHnToreHes
I[BETKOBOTO
pacTeHus:
CTPOCHUE CEMEHH,
CTaauy Pa3BUTHSL.
JlemoHcTpanuu:
TabnuIp! ¥ CXEMBI:
«OCHOBHBIE CTaTUI
OHTOTEHE3aY,
«I[Ipsimoe u
HETIpsIMoe
pa3BHUTHEY,
«/IBoitHoe
OIUIOJIOTBOPEHHUE Y
LBETKOBBIX
pacTeHui»

Onpenernsitb STaIrbl
SMOPHOHAIIBHOTO pa3BUTHSA
XOPIOBBIX Ha cxemax "u
nperiaparax " OIUCHIBATH
MpOIIECChl, MNPOUCXOJSIIINE  Ha

Ka)KJOM dTarle.

CpaBHUBAaTh MEPUOABI OHTOTCHE3a;
nIpssMoe U HempsiMoe (JIMUMHOYHOE)
MMOCTAIMOpPHOHAIBHOE pa3BUTHE, 3a

pOIBIIK  YEJIOBEKAa U JPYTUX
XOPIAOBBIX.

OOBSICHATH OHOJIOTHYECKOE
3HAaYEHUE pa3BuTHS C
MmeTamopdo3om; OTpHUIIATEIBHOC

BIMSIHHEC AaJIKOr'OJIsi, HUKOTHHA U
APYTUX TEPaTOreHHBIX (PaKTO poB
Ha pa3BUTHE 3apOJbIlIa YeJIOBEKa.
OnuceIBaTh npolecc IBOUHOTO
OTIJIOJOTBOPCHUS Y  IIBETKOBBIX
pacTeHui

Pazgen 6. HacsiencTBEHHOCTH U U3MEHYHUBOCTH OPraHiu3mMos (84.)

6.1.

I'enernka -HayKa o
HaCJICACTBCHHOCTH
" U3MCHYUBOCTH

(1 =)

[Ipenmer u 3agaun
reHetuku. Ponp
LUTOJIOTUH U
IMOPHOIIOTHA B
CTAHOBJICHUH
reHeTHKu. Brian
pOCCHICKUX U
3apyOeXKHBIX
YYEHBIX B pa3BUTHE
TeHETHKH. MeToabl

1

0

0

PackpsIBaTh comepskaHne TEPMHHOB U
MOHSITHI: TeH, TeHOM, TeHOTHII,
(ernoTHII, XPOMOCOMBI, aJUICITHHEIC
reHbl (aJJIelTn), TOMO3UT0Ta,
reTepO3UroTa, JOMHUHAHTHBIN MPU3HAK
(reH), peLecCUBHBIN MpU3HAK (I'€H),
qucTasi TUHUS, THOPHU/I.

[MepeuuncnsiTh U XapaKTepu30BaTh
METO/Ibl TEHETHUKH:
TUOPUIOTOTUIECKHUH,
LIUTONeHETHYCCKHU I, MOJICKYJISIPHO-

resh.edu.ru
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3anuHTEpECOBAHHOCThH B MOJIyUYeHUH
OUOJIOrNYECKUX 3HAaHUU B LEIISX
MOBBIIICHUs] OOIIEH KYJIbTYPHI,
€CTECTBEHHO-Hay4YHOI TPaMOTHOCTH
(LleHHOCTH HAyYHOTO MO3HAHs)




TeHETHKH
(rubpugonoruveck
Wi,
LUTOTCHETHYECKUIT
)
MOJIEKYJIIPHOT€HET
WICCKUiN).
OCHOBHBIE
TeHeTHYeCKue
TIOHATHS.
I'enernueckas
CHMBOJIVKA,
HCTIOJIb3yeMas B
cxemax
CKpellrBaHuil.
JlemoHcTpauuu:
Ioptpertsr: T'.
Mengens, T.
Mopran, H. U.
Baswunos, C. C.
UYersepukos, H. B.
Tumodees-
PecoBckuii.
O6opymoBaHue:
MOJIEITh-
ANTUTKALAS
«MonorubpugHoe
CKpELINBaHHEY,
repbapuii «I'opox
MIOCEBHOI»

Te€HeTHYEeCKUI; TOMUHAHTHBIE U
peliecCUBHBIC IPU3HAKU PACTCHUN U
KUBOTHBIX. [lop30BaThCs
T€HETUYECKON TEPMHUHOJIOTUEN 1
CHUMBOJIMKOM IS 3aIIUCH
T€HOTUIINYECKUX CXEMCKPEIIUBAHUSA

6.2.

3aKOHOMEPHOCT
W HACJICIOBaHUS
MMPU3HAKOB.
Monorubpuaao
e
ckpemuBanue(1

q.)

3aKOHOMEPHOCTH
HaCJIeTOBAHHS
MIPU3HAKOB,
ycTaHoBjeHHbIe [ .
Meunnenem.
MonorubpuaHoe
CKpeIIUBaHHE.
3aKkoH
eanHo00pa3us
THOPH/IOB ITEPBOTO
TTOKOJICHHSI.
[IpaBuio
JIOMHHUPOBAHUSL.
3aKkoH
pacuienieHus

PackpsITh conep>xanue TEpMHUHOB U
HOHSTHH: MOHOTHOpHUIHOE
CKpelIBaHue, (PeHOTUITHIECKHUE
rpyInbl, THOPUIOIOTHYECKUI METO,
4uCcThIe JIUHUU. ONUCHIBATh METOJIUKY
nposeneHus I'. Menaenem onbITOB IO
HACJIeJOBAHHIO TIPU3HAKOB. 3aIlCHIBAThH
CXEMbl MOHOTHOPUIHOTO CKpPEILIMBaHUs,
pelaTh FeHEeTUYEeCKUE 3a1a4u

resh.edu.ru
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3aMHTEepEeCOBAHHOCTH B ITOJIyUYCHUH
OMOJIOTMYECKUX 3HAHUI B LIEJISIX
TOBBIIICHUS OOIIEeH KyJIbTYpHI,
€CTeCTBEHHO-HAay4YHOUI I'paMOTHOCTHU
(LleHHOCTH HAy4YHOTO MO3HAHHS)




MIPU3HAKOB.
I'umores3a YUCTOTHI
ramert. [lonmHoen
HEIOJIHOE
JIOMUHHPOBAHHE.
JlemoHcTpanuu:
IToptpersr: I'.
Menpenb.
Tabnuibl ¥ CXEMBI:
«MounorubpugHoe
CKpeLIMBaHUE U
ero
HUTOreHETHYECKAst
OCHOBa», «3aKOH
pacmernyieHus 1
ero
LIUTOTCHETHYECKAast
OCHOBAa», «3aKOH
YUCTOTHI TAMET.

O6opynoBaHue:

MoJIeNu-

aImuUIMKaluu

«MoHnorubpugHOe

CKpEIlMBaHUEY,

«Hemnonnoe

JIOMUHHPOBAHHEY,

repbapuit «['opox

TIOCEBHOI

6.3. | Jurubpuanoe Jurubpuanoe PackpeiBaTh cojiep>kaHue TEPMUHOB H resh.edu.ru 3anHTEPECOBAHHOCTE B MOJIYYSHUH

CKpeEIllMBaHUE. CKpEIIMBaHKE. TMOHSITUI: ZII/IFI/I6PI/IZIHO€ CKpeImuBaHHUC, yaklass.ru OMOJIOrMYECKUX 3HAHUM B LEISAX
3akoH 3akoH aHaJIN3UPYIOIINE CKPEIIUBAaHUE. TMOBBIIICHUS OOIIeH KyJIBTYPHI,
HE3aBHUCHUMOI'O HE3aBHCUMOT'O OmnuceiBats onbIThl I'. Mennens no €CTeCTBEHHO-HAay4YHOUI I'paMOTHOCTH
HacJeI0BaHUs HACIIEIOBaHUs U3YyYCHHUIO HaCJICAOBAaHUs IBYX Hap (LlenHOCTH HAYYHOTO MO3HAHHS)
npu3HakoB(14.) MIPHU3HAKOB. OPH3HAKOB y rOpoXa NOCEBHOTO.

LliTOreHeTHIECKHE PackpbiBaTh coaep>kaHue 3aKOHaA

OCHOBEI HE3aBUCHUMOTOHACIIEIOBAHUS

JTUTHOPUTHOTO [PU3HAKOB. . -

CKpELIUBAHUS an/IMeHSITI) MAaTEMATUYCCKHUU pacyeT C

AHanH3upyIoIee MOMOIIIBIOMETOIa TIEPEMHOKCHUS

CKpemBane BEPOSITHOCTEH W 3aITUCh C ITOMOIIBIO

I/ICHOIII)3OBaHI;Ie (PEHOTUNMYECKUX PATUKAIIOB

AHATHZHPYIONIETO pacuienyieHuss OPU3HAKOB y IMOTOMKOB

no (EHOTHITYH T'C€HOTHITY. 3allUCHIBATh
CKpEIIMBaHUS IS
CXEMBbI TUTHOPUIHOTO CKPEIIUBAHUS,
omnpeeNeHNs

rEHOTHIIA OCOOH.

OOBSICHSTH €r0 MUTOJOTUYCCKHUE OCHOBbBI




JleMoHcTpauuu:
IToptpetsr: I'.
Menpaens.
TaGmuIe! 1 CXeMBI:
«urnbpunnoe
CKpeIIBaHHEY,
«luronoruyeckue
OCHOBBI
UrnOpHIHOTO
CKpEIIBaHUS.
O6opynoBaHue:
MOJIeNb-
aNIUINKaLNs
«durnbpunnoe
CKpEIMBaHNE)

" peuiaTth T€HETUYCCKUE 3aJa9U Ha
,Z[I/IFI/I6pI/I,HHOQ CKpflIruBaHUEC

6.4.

CuenneHHoe
HACJIeI0BaHUE
npusHakoB (1 1)

CuemneHnoe
HacJIeI0BaHHe
npuszHakoB. Pabora
T. Moprana no
CIICIUICHHOMY
HacJIeI0BaHUIO
reHoB. Hapymenue
CIICTUICHNUS TEHOB B
pe3ynbTaTe
KPOCCHHTOBEpa.
XpomocomHas
Teopus

HaCJICJACTBCHHOCTH.

I'enernueckue
KapThl.
JlemoHcTpanuu:
Ioptpetsr: T.
Mopran. Tabmumbt
W CXEMBIL:
«Meiio3y,
«"enernueckue
KapThl paCTEHHH,
JKUBOTHBIX U
YEJIOBEKAY,
«B3aumoeiicreue
aJJICTTbHBIX TCHOBY.
Ob6opynoBanue:
MHKpOTIpeTnapaT
«Jlpozoduay
(HopMa, MyTauuu

PackpsiBaTh comepkaHue TEPMHUHOB U
NOHSITUHN: CLICIUICHHOE HacjeJ0BaHue
MIPU3HAKOB, PEKOMOWHAIINS T€HOB,
TE€HEeTUYECKHNE KapThl XPOMOCOM,
MOpraHyia.

Ha3biBaTh OCHOBHBIE IIOJIOKEHUS
XPOMOCOMHOM TEOpUH
HacleacTBeHHocTH T. MopraHna;
packpbiBaTh cojsiepkanue padortsr T.
MopraHa no CleIrJIEeHHOMY
HaCJICIOBAaHUIO T€HOB U IPUYUHBI

HapyumeHUs CUHCIUVICHUSA MEXAY I'€HaMU.

3anuchIBaTh CXEMBbI CKpe€IIuBaHUsA NpU
CIICIIJICHHOM HaCJICIOBaHHH, OOBSICHITH
TIPUYHHBI peKO6I/IHaHI/II/I T'CHOB,
OMpEACIIATh YUCIIO I'PYII CUCTUICHUA
TEHOB,; p€uIiaTb TCHECTUYCCKHUEC 3a/la4U Ha
CICIIJICHHOC HAaACJICAOBaHHUC

resh.edu.ru
yaklass.ru

3aMHTEPECOBAHHOCTh B MIOJYUYEHUU
OHMOJIOTHYECKUX 3HAHUI B LIEISIX
MOBBIIICHUS OO KyJIbTYPHI,
€CTEeCTBEHHO-HAay4YHOH IrpaMOTHOCTH
(LleHHOCTH HAYYHOTO MO3HAHHS)




(OpMBI KPBUIBEB U
OKpAacKH Telna),
MHKPOCKOTI,
MOJIeNb-
ANIUINKaINs
«IIepexpécr
XPOMOCOM».
JlabopatopHslie u
MIPaKTUIECKHe
paboTsr:
JlaboparopHas
pabota Ne 5.
«3y4enue
pe3yIbTaToB
MOHOTHOPHIHOTO U
UrHOPHIHOTO
CKpeIUBaHUS Y
Ipo30duiIbl HA

TOTOBBIX
MHKpOTIpenaparTax»

6.5 | I'eHeruka momna. I'eneruka nosna. PackprsiBaTh copepkaHue TEPMHUHOB U resh.edu.ru 3anHTEPECOBAHHOCTE B MOJIYYCHUH
Hacnenosanue XpoMOCOMHOE MMOHATHUH: XPOMOCOMHBIN Habop, yaklass.ru OHOJIOTMYECKUX 3HAHUN B LIENIAX
NPU3HAKOB, OIIpeCIICHUE T10J1a. ayTOCOMBI, ITOJIOBBIE XPOMOCOMEI, IMOBBILIEHUS OOIIE KyJIbTYPBI,
CIICTIIICHHBIX C AyTOCOMEI FOMOTaMETHBIH I10J1, FETePOraMeTHBIN €CTEeCTBEHHO-HAYYHONW I'PaMOTHOCTH

mostom (1 =)

MTOJIOBEIE
XPOMOCOMBEI.
I'omoramertHsle u
reTeporamMeTHbIe
OpraHu3MBbl.
Hacnenosanue
MPU3HAKOB,
CIETICHHBIX C
TIOJIOM.
JlemoHcTpauuu:
Ioptpersr: T'.
Menpens, T.
Mopran, H.1.
Basunos. TaGmuisr
" CXCMBI.
«['eHeTHKa TOTaY,
«3aKOHOMEPHOCTH
HACIIeIOBaHUS,
CIETJICHHOTO C
MOJIOM,
«Kapuotunsl

T10JI, CLIETIJICHHOE C MOJIOM HacJIeJOBaHHUE
MIPU3HAKOB.

OOBSCHATh LUTOJIOTHYECKHE OCHOBBI
XPOMOCOMHOI'O ME€XaHHU3Ma ONpeJIeIeHUs
IoJIa y Pa3jIMIHbIX OPTaHU3MOB.
CpaBHUBaTbh 3aKOHOMEPHOCTH
HacJIeI0BaHUsI IPU3HAKOB, CLEINICHHBIX
U HE CIIETUICHHBIX ¢ TojoM. Pemats
reHeTHYeCKHe 3a/1aul Ha HacJIeJOBaHHUE
CLEIJICHHBIX C IIOJIOM IIPU3HAKOB

(LleHHOCTH HAy4YHOTO MO3HAHHS)




YCJIOBCKa U

JKUBOTHBIX»
6.6. | M3MeHIHBOCTD. W3meHunBOCTD. PackpeiBaThe conep:kaHUEe TEPMUHOB U resh.edu.ru 3anHTEepEeCOBAHHOCThH B MOJIyUYeHUH
Henacnencreenna | Bunel MOHATUN: UBMEHYUBOCTD, yaklass.r OMOJIOrNYeCKUX 3HAaHUU B LEIISIX
st M3MCHYUBOCTD (1 | M3MEHYHUBOCTH: HacJIeACTBCHHAsI M3SMCHYMBOCTD, TMOBBIIIEHUS OOIIEeH KyJIbTYpHI,
q) HEHACJIEACTBEHHAsA HEHACJICACTBEHHAsI U3MCHYMBOCTD, €CTEeCTBEHHO-HAayYHOU I'PaMOTHOCTH

Y HACJICICTBCHHASL.
Ponb cpensl B
HEHACJIeJICTBEeHHOI
HU3MEHYUBOCTH.
XapakTepucTHKa
MOIU(PHUKAITOHHON
W3MEHYUBOCTH.
Bapuanuonnsiit
panu
BapUallOHHAs
kpuBasd. Hopma
peakIuu mpu3HaKa.
KonmyecTBeHHBIE 1
Ka4eCTBCHHBIC
MIPU3HAKU UUX
HOpMa PeaKIHH.
CoiicTBa
MOJM(UKATOHHON
HU3MEHYUBOCTH.
JlemoHcTpanuu:
TabnuIp! ¥ CXEMBI:
«Buasl
HA3MEHYHBOCTI,
«MomndukannoHH
ast I3MEHYHUBOCTBY.
JlaboparopHbie 1
MIPaKTUYECKHe
paboThI:
JlaGopaTopHas
pabota Ne 6.
«3yuenue
MOTU(PHUKAITOHHON
HW3MEHYUBOCTH,
MMOCTPOCHNE
BapHaI[IOHHOTO
panau
BapUallMOHHON
KPHBOI».

MoandHUKaIMOHHAasE U3MEHYHBOCTbD,
BapHUaIMOHHBIN P, BApHUALIMOHHAS
KpHUBasi, IPU3HAK, HOpMa PEaKIInH,
KOJIMYECTBCHHbBIC U KaUECTBECHHBIC
HPHU3HKU.

Knaccudunuponats BUABI
U3MEHYHBOCTH M BBISIBIISITH UX
OHOJIOTHYECKHE OCOOCHHOCTH.
Ilepeuncnate cBolicTBa
MOIU(MUKAITTOHHON U3MEHUYNBOCTH U
OOBSICHSITH €€ 3HAUCHHUE IS
opraHn3moB. Paznuuarts
KOJIMYECTBCHHBIC U KAUECTBCHHBIC
IPU3HAKU; CTPOUTH BapUALlMOHHBIM
psd, BapHAllMOHHYIO KPUBYIO,
BBIUUCIISITH CPE/IHEE 3HAaUYCHUE
npu3HaKa

(LleHHOCTH HAYYHOTO MO3HAHWS)




6.7

HacnenctBennas
u3MeHunBocTh (1

4)

HacnencrBennas,
WIn
TeHOTUIIMYECKast
HW3MCHYUBOCTD.
KombunaripHas
HW3MCHYUBOCTD.
Meiio3 u nmoyioBoi
MpoIIecC — OCHOBA
KOMOMHATHBHOM
HM3MEHYUBOCTH.
MyranuonHas
HU3MCHUUBOCTD.
Knaccuduxarust
MYyTAaIliii: TeHHBIE,
XPOMOCOMHEIE,
TEeHOMHBIE.
YacroTa u
MIPUYUHBI MyTaIHH.
Myrtarensble
(daxTopbl. 3aK0H
TOMOJIOTHYECKUX
PAIOB B
HaCJIeJICTBEHHOMN
n3MeHyrBocty H.
. BaBuiosa.
Buesnepnas
HACIIeICTBEHHOCTh
Y H3MEHYUBOCTb.
JlemoHcTpanuu:
[Toptpersr: I'. ne
®pus, H. U.
Basunos. Ta6muis!
W CXEMBIL:
«MyTtanroHHas
A3MEHYUBOCTBY.
Ob6opynoBanue:
MHKPOCKOTI,
MHKpOTIpenapar
«Jlpozoduan
(HopMma, MyTanuu
(hOpMEBI KPBLTBEB 1
OKpacka Tela);
KOMHATHEIE
pacteHus ¢
HeCcTPOil OKpacKoi

PackpsiBaTh conepkaHue TEPMHHOB U
HOHSTHH: HACJIEICTBECHHAs
U3MEHYHBOCTh, KOMOMHATUBHAS
U3MEHUYUBOCTh, MyTAallTUOHHAsI
U3MEHYHBOCTh, MyTaHT, MyTalllH:
T'e€HHBbIC, XPOMOCOMHBIC, T€HOMHEIE;
HOJIUTIIIONIUSI, aHEYTUTOUIUS,
MyTareHbI

XapakTepHu30BaTh HACICACTBEHHYIO
U3MEHYHBOCTH; (hOPMYIIMPOBATH 3aKOH
TOMOJIOTHYECKUXPSIIOB B
HACJICJACTBEHHOM W3MEHYHBOCTH

H. U. BaBunoBa 1 OOBSICHITH €ro
3HAa4YCHHUE IISIONOTIOTHH U CENEKIIHU.
KiaccudunupoBaTs MyTaluu: reHHbBIE,
XPOMOCOMHBIEC, TEHOMHBIE U IPUBOJINUTH
OpUMEPHI MyTallUi.

OOBSICHITH IPUYUHBI BO3SHUKHOBEHUS
MYyTaui,poiib (GaKTOPOB-MyTarcHOB.
CpaBHUBATHh BUABLI MYTAaIlUi; BBISIBISITH
MIPUYUHBIHACIIC ICTBEHHOU
M3MEHYMBOCTH, NICTOYHHUKH MYTarcHOB B
OKpYy>karonieit cpeae (KOCBEHHO)
XapakTepHu3oBaTh BHESJICPHYIO
HACJIEJICTBEHHOCTh U W3MEHYUBOCTH




JIHCTHEB.
JlabopatopHsle u
MIPaKTUIECKHe
paboTsr:
JlaGopaTopHast
pabota Ne 7.
«AHanu3 MyTanuit
y Apo30(dUIIBI HA

TOTOBBIX
MHKpOTIpenaparax»
6.8. | I'enernka I'eneruka PackppeiBaTh cojziep>kaHue TEPMHUHOB U resh.edu.ru 3anHTEPECOBAHHOCTH B MOJIYYCHUH
yenoseka (1 1) YeIOBeKa. TIOHATHIN: KAPUOTHII YETIOBEKA, yaklass.ru OHOJIOrHMYSCKHUX 3HAHUN B LIEIISIX
Kapunorun LUTOTE€HETUIECKUN METOI, MOBBIIICHUS O0IIEH KyJIbTYpHI,
YJeJIOBEKa. reHEearJIornYeCcKni MeTox, €CTECTBEHHO-HAay4YHOU I'PaMOTHOCTH

OCHOBHEIE METOJIBI
TEHETHKHU
YyeJIoBeKa:
TeHEAIOTHICCKHI,
OJIM3HEIIOBBIH,
LATOTCHETHYECKHH
, OHOXUMHYECKUH,
MOJICKYJISIPHO-
T€HETHYECKHUH.
CoBpeMeHHOe
ompeneNeHne
TEHOTHIIA:
IIOJTHOT€HOMHOE
CEKBEHHPOBaHHUE,
TCHOTUIIMPOBAHHUE,
B TOM YHCJIE C
niomouisto TT1P-
aHaIn3a.
HacnencrBennnie
3a00J1eBaHUS
4yeJI0BEKa: T€HHBIE
6oJe3Hu, 60JIE3HU
C HAaCJICACTBCHHOM
NpeAPacoIOKEeHH
OCTBIO,
XPOMOCOMHEIE
0oJIe3HH.
Comarnueckue u
TeHepaTHBHEIC
MyTalWH.
CTBOJIOBBIC

OHOXUMUYCCKHUI METO,0JIU3HEIIOBBIN
METO/I, HACJICJICTBCHHBIC OOJIC3HU
(MOHOTCHHBIE, C HACJICJICTBCHHOM
OpeapacIioOKEHHOCTBIO,
XPOMOCOMHBIC), MEIUKO-TCHETUYECCKOEC
KOHCYJIbTUPOBaHHE.

IlepeuncisiTe OCOOCHHOCTH U3YUYCHUS
TEHETHKHU YEJIOBEKA; MPUBOIUTH
MPUMEPBI HACIICACTBEHHBIX3a00JICBaHUI
YeJIoBeKa, XapaKTepHU30BaTh METOIBI UX
npopHIaKTHKHA; OOOCHOBHIBATH
3HAYCHHUE MEIUKO-TCHETUUECKOTO
KOHCYJIbTUPOBAHHS.

BBIIBIATE U cpaBHUBATE MEXIy cOOOM
JOMHWHAHTHBIC U PEIIECCHUBHBIC
npu3Hakd deioBeka.CoCcTaBisITh U
aHAIU3UPOBATH POIOCIOBHBIC
yejoBeKa

(LleHHOCTH HAYYHOrO MO3HAHHS)




KkyeTKu. [IpuHImne
310pOBOTrO 00paza
JKU3HH,
JINATHOCTHKH,
IpoHUIaKTHKY 1
JICUEHUS
TeHETHYECKHUX
0oJIe3HEH.
Menuko-
TEHETHYECKOE
KOHCYJIBTHPOBaHHE
. 3HaueHUe
MEIUIUHCKOM
TFEeHETHUKH B
MPEOTBPAIICHHH 1
JICYCHUHI
TEHETHYECKUX
3a00J1eBaHUI
YyeJI0BEKa.
JleMoHcTpauuu:
TaGnuLBl ¥ CXEMEI:
«Hacnenosanue
pe3yc-dakropay,
«I"eHeTHKa Tpym
KpPOBI.
JlaboparopHble 1
MPaKTUYECKHE
paboTsr:
[IpaxTrueckas
pabora Ne 2.
«CocraBieHue u
aHaJn3
POIOCIOBHBIX
YEeJI0BEKa

Pazgen 7. Cenexkuusi opranu3zMoB. OcHOBBI GHoTexHOJO0THH (34)

7.1

Cenekuust KaKk
HayKa W Tpoliecc

(1 )

Cenekius Kak
HayKa M Ipolecc.
3apoxkeHue
CEJICKIINU U
JIOMECTHUKALIHS.
Vuenne H. 1.
Basunosa o
LEHTpax
MHOT000pa3us 1

1

0

0

PackprwIiBaTh co/iep>KaHUE€ TEPMHHOB U
NOHSITUH: CeJIEKIHsI, COPT, ITOpOJIia,
IITAMM, JOMECTHKAIIWS, UJTU
OJIOMalIHHUBaHUE, IEHTPHI
MHOT000pa3usi UTIPOUCXOKICHUS
KYJBTYPHBIX PACTEHUH U )KUBOTHBIX,
rUOpuIn3alusi, MICKyCCTBEHHBIN OTOOP.
HaspiBaTh 1 cpaBHUBaTH OCHOBHEBIC
3TanbIpa3BUTHs celeKnuu. M3narate




MIPOUCXOXKICHHS
KyJIbTYPHBIX
pactenuii. LleHTpbl
TIPOUCXOXKICHHS
JIOMAaIIHUX
XKUBOTHBIX. CopT,
MIOpO/Ia, ITAMM.
JleMoHcTpauuu:
IToptpetsr: H. .
Basuiios. Ta0aurst
U CXEMBI: KapTa
«lenTpHI
MHOT000pasus 1
TIPOUCXOXKICHHS
KYJIbTYPHBIXPACTEH
uit», «Ilopoaml
JIOMAIIHUX
KHUBOTHBIX),
«Copra
KYJIbTYPHBIX
pacTeHui».
O6opynoBaHue:
MYJISDKH TUTOJIOB
KOPHEIUIOI0B
TUKUX GOpM 1
KyJIbTYPHBIX
COpPTOB pacTeHUi;
repbapuit
«CenbCKOX035HCTB
CHHBIE PACTECHHS)

yuenue H. M. BaBuioBa o neHTpax
MPOUCXOXKIECHUSI KYJIbTYPHBIX
pacTeHuii; pa3anyaTh HEHTPHI HA KapTe
MHpa, CBSI3BIBATh UX MECTOIIOJIOKCHHUE
C oyaraM¥ BO3HUKHOBCHUS
JAPEeBHEUIINX LTUBUIIA3ALIAN.
CpaBHUBaATh COpTa KyJIBTYPHBIX
pacTeHuii, HOpoabl JOMaIITHUX
YKUBOTHBIX M UX JUKUXIPEIKOB.
OueHuBaTh POJb CEJICKIUH B
obecrnieueHNH MPOIOBOIILCTBEHHOM
0€30MacHOCTH YeJIOBEeYeCTBa

7.2.

Metoasl 1
JIOCTHIKEHUS
CeJIeKIUn
pacteHuii u
JKNUBOTHBIX

()

CoBpeMeHHbIe
METOBI CEIEKIINM.
MaccoBsbIii 1
WMH/IUBUY aJbHBIN
oTOOpPHI B
CeJeKIHU
pacTeHuii u
JKUBOTHBIX.
OreHka
JKCTEphEpa.
BbrskopoacTeeHHO
€ CKpEIIUBaHUE —
WHOPHIVHT.
Yucras TUHUS.
CkpelnBatue

PackpbIBaTh copepkaHHe TEPMUHOB U
IMOHSITUH: UCKYCCTBEHHBII 0TOOD,
MacCOBBI OTOOP, MHAWBUY aTbHBII
oT0Oop, IKCTEephep, OIN3KOPOJACTBEHHOE
CKpelMBaHue, YUCTasl JUHUS, TeTePO3UC,
HEpPOJICTBEHHOE CKpEIlINBaHUE,
HCKYCCTBEHHBIH MyTareHes,
MOJIUTUTOUIBI.

CpaBHHBaTh (OPMBI HICKYCCTBEHHOTO
ot6opa (MaccoBOro u
WHAUBUYaJIbHOTO), BUABI THOpHA3aIlUN
(OMMBKOPOACTBEHHOM M OTHAJIEHHON),
CIIOCOOBI TIOTy4YSHUSI MOJIUTLIOUIOB.
[IpUBOANTE IPUMEPHI JOCTHIKSHHUN
CEJICKIIMUPACTEHUN U JKUBOTHBIX

V0exaEHHOCTD B 3HAYMMOCTH OHOJIOT UM
JIJISI COBPEMEHHOM ITMBUITU3AIIAU:
oOecrniedeHUsI HOBOTO YPOBHS Pa3BUTHS
MEIUIUHBI;, CO3/TaHUSI IEPCIIEKTUBHBIX
OHOTEXHOJOTHI, CITIOCOOHBIX pelIaTh
pecypcHbIe TpoOIeMbl Pa3BUTHS
gesyroBedecTBa (LleHHOCTH HAyYHOTO TO3HAHMS)




YHUCTBIX JIMHUH.
I'ereposuc, nnu
ruOpuaIHas cuia.
Heponcreennoe
CKpeIiBaHHue —
ayTOpuANHT.
Otnanénuas
ruOpuan3anys u eé
yCIIeXH.
HckyccTBeHHblIit
MyTareHes u
MIOJTyYEeHUE
TIOJTUILIONIOB.
JlocTrxeHus
CENeKIUH
pacTenui,
KUBOTHBIX U
MHKPOOPTaHU3MOB.
JlemoHcTpauuu:
[optpetsr: U. B.
Mnuuypus, I'. 1.
Kapneuenko, M. @.
WBanos. Tabnuisl
U CXEMBI:
«OtnaneHHast
THOpUIN3ALUS,
«PaboTsr
akagemuka M. @.
HBaHoBay,
«[Tonunnonaus».
O6opynoBaHue:
MYJISDKH TUTOJIOB
KOPHETIOZ0B
UKUX GOpM I
KYJIBTYPHBIX
COPTOB PACTECHHI.
JlaGopaTopHbie 1
HpaKTUYECKUE
paboThI:
OKCKypeust
«OCcHOBHBIE
METOMBI U
JTOCTHKEHHS
CEJICKIHH
pacTeHui u




JKUBOTHBIX (Ha

CEJICKIIHOHHYIO
CTaHIMIO,
IUIEMEHHYIO
depwmy,
COPTOUCIIBITATEbH
Bl y4aCTOK WU
TEIUINYHOE
XO3SIICTBO)

7.3. | BuorexHonorus BuorexHonorus 1 PackpriBaThe comep>xaHne TEpMHUHOB U | resh.edu.ru 3aMHTEPECOBAHHOCTh B MOJTYYCHUN
KaK 0Tpacib KaK 0Tpacib MOHSITUI: OMOTEXHOJIOTHSI, KJICTOUIHAS yaklass.ru OHMOJIOTUYECKHUX 3HAHUU B LIEJIIX
npoussojctaa (1 IIPOM3BOJICTBA. HHKCHEPHSI, TCHHAsIHHKCHEPUSI, MOBBINICHUS OOIICH KYJIbTYPHI,
q) I'ennas KJIOHUPOBAaHUE, TPAHCI CHHBIC €CTECTBEHHO-Hay4YHOU I'paMOTHOCTH

HUHXEHEPHsl. DTarlbl opranusmsl, 'MO (renernvecku (LleHHOCTH HAYYHOTrO MO3HAHHS)

CO3/1aHus MOIU(PHUITMPOBAHHBIC OPTraHU3MBI).

PeKOMOHHAHTHOI XapakTepru30BaTh OMOTEXHOJOTHIO KaK

JIHK u OTpacilb IPOU3BOACTBA, OCHOBHBIC

TpaHCTeHHBIX JOCTVKCHUS OMOTEXHOJIOTHH B

OpTaHH3MOB. 06J‘IaSTI/I MPOMBINIUICHHOCTH, CEIBCKOrO

Kierounas XO3SIUCTBA U MEIUILIUHBI

e — TlepeuuncnsaTe U XapakTepu30BaTh

KIIeTouHbIC OCHOBHBIEMETOJIBI U JIOCTHIKCHUS
OHMOWHIKECHEPHH.

KYJIBTYPBL.

MHKpOKIOHATBHOE OO0cy»X)aaTh 9KOJIOTHICCKUE U THHECKHE
aCMEKTBIHEKOTOPBIX UCCICIOBAaHUN B

DaSMHOMCHHE obnacTi OGMOTEXHOJIOTUH

pacTeHui.

Kronuposare (KIIOHUPOBAHMSI, HCKYCCTBEHHOTO
OIUIOJIOTBOPEHUSI, HAIIPABICHHOTO

BBICOKOITPOIYKTHB

HBIX W3MEHCHUS TCHOMA U CO3JIaHUs
TPAHCTEHHBIX OPraHU3MOB)

PesepBHOE Bpemst 1

OBUIEE KOJIMYECTBO 34

YACOBIIO

[MPOTPAMME




11 knace

Ne HaumenoBanne TemaTuyeckoe KomuuecTtBo yacoB Buasl nestenpHOCTH DnexTpoHHbIe (11 POBLIES) OCHOBHBIE HallpPaBJICHUS BOCIIUTATEIbHON

I/ | pa3lelioB U TEM coJiepIKaHue BCCr | KOHT | mpa 00pa3oBaTenbHBIE PECYpPCh JIEATEIILHOCTH
MpOrpaMMBal o posb | KTH

HBIC yec
pabot | xue
Bl pad

OTBI

Pa3znen 1 DBosounonHas omonorusi(94.)

1.1 | DOpomronus n | Ipexnoceuiku 1 0 0 PackpriBaTh cozepskaHue TepMHHOB | resh.edu.ru 3anHTEepPECOBAHHOCTH B Oy YSHUN
METO/IbI e¢ | BO3BHUKHOBCHUS M NOHATHH: dBONIONUs, Nnepexonnnle | yaklass.ru OHUOJIOTUUYECKUX 3HAHUU B LEeAX
n3zyuenus (1 1) 3BOJTFOIIMOHHON ¢GopmbI, duUITOTEHETHUECKHE PO, ITOBBIIICHUS oomien KYyJIbTYPHI,

TEOPHH. BHABI-OHACMUKH, BUIbI-PCIIUKTHI, €CTEeCTBEHHO-HAayYHOU TPaMOTHOCTH
OBOIOIOHHAS 3aKOH 3apOAbIIICBOTO CXOJICTBA, (LleHHOCTH HAYYHOTO MO3HAHKS)
TEOPHS H 68 MECTO B OMOTreHETUICCKUI 3aKOH,
Guonorun. Bimseue TOMOJIOTUYHBIE u aHaJIOTUYHbIE
3BOIIOLMOHHOI OpraHbl, pPYyJIUMCHTApHBIC OpTaHbI,
TEOPUM Ha Pa3BUTHE 4TaBH3MBEL.
GHONOHH " Tlepeuucnsare OCHOBHBIE 3Tarbl
JPYTHXHAYK. Pa3BUTHS 3BOJIOIIMOHHON TCOPHH.
CBuieTebCTBA XapakTepru3oBaTh CBUIETEIILCTBA
SBOJIIOLHH: najJeOHTOJIOTHYECKUE,
3BOJIIOLIHH.
ITanmeonTomornueck Guoreorpaduieckue,
Je: SMOpPHUOJIOTUYECKHE, CpPaBHHUTEIbHO-
’ aHATOMUYECKHUE, MOJICKYJISIPHO-
MOCJIEI0BATENBLHOCT
OHMOXHUMHUYECKUE.
L IOSIBJIEHMS BHJIOB
OsBJIC o I[IpuBOOUTE TpHUMEPHI NEPEXOTHBIX
B popm OpraHUuMOB,
EIaJ'IeOHTOJ'IOFPI‘IeCKO (brstoreHEeTHYECKUX PSIOB.
u JICTOIHCH, [TpuBOIUTE (OPMYIUPOBKH 3aKOHOB
TICPEXO/IHBIC GHOTreHETHYE CKOT'O U 3apOJBIIIEBOTO
dopmbr. CXOJICTBA
Buoreorpadguueckne
CXOZICTBO u

paznuure dayH u
(hop MarepukoB
OCTpOBOB.

DMOPHOIOTHIECKHE
CXOJICTBA u
paznuuus

SMOPHOHOB Pa3HBIX
BHUJIOB
MO3BOHOYHBIX.
CpaBHUTEIBHO-




AQHATOMUYECKHE:
TOMOJIOTHYHBIE,
AQHAJIOTUYHBIE,
pPYAMMEHTapHBIC
OpTaHbl, aTaBU3MBI.
MonekynspHo-
OHOXMMHYECKHE:
CXOJICTBO
MEXaHU3MOB
HACIIEICTBEHHOCTH
u OCHOBHBIX
MeTabOoINIeCKHX
myTen y BCEX
JKUBBIX OpPTraHU3MOB.
JleMoHCcTpauuu:
IToptpersr: K.
JImanent, X. Bb.
Jlamapk, Y. lapBuH,
B. O. KosaneBckuii,
K. M. bap, O.
Texkensb, .
Miromnep. TaGmuist
u cxembl: «Pa3Burne
OpraHNYEeCcKOro
Mupa Ha 3emiey,
penbedHBIE
TaOIHIIBI
«3apoapImm
MO3BOHOYHBIX
JKHBOTHBIXY,
«ApPXEONTEPUKCH.
Oo6opynoBaHue:
onoreorpaduyeckas
KapTa MHpa;
kosmeknust «©opMel
COXPaHHOCTH
HCKOITA€MBbIX
JKUBOTHBIX n
pacTeHui»;
BJIQXKHBIC
TpemnapaTsl
«Pa3BuTHe
HACEKOMOT O,
«Pa3BuTHe
JIATYIIKH»




1.2.

Hcropus pazsurus
MpeacTaBIeHUN 00
sosmonuu (1 4)

DBOJIIOIOHHAS
teopus Y. JlapBuHa.
IIpeanocsnku
BO3HUKHOBEHHS
JTApBUHHU3MA.
JIBIKyIIye CUbl
SBOJIIOIMN BHAOB MO
Japsuny
(M30BITOYHOE
pa3MHOXXEHHUE IpU
OTPaHMYCHHOCTH
pecypcos,
HeonpeneneHHas
HN3MEHYUBOCTH,
6opnba 3a
CyLIECTBOBaHHE,
€CTECTBEHHBIN
oTO0D).
CuHTeTHyecKas
TEOPUSI IBOJIIOLINN
(CTO) m e
OCHOBHEIE
MOJIOXKECHUS.
JleMoHcTpanuu:
IToptpetsr: K.
JInanei, XK. b.
Jlamapk, Y. JlapBuH.
TaOmuup! 1 CXeMBI:
«[lonmynsauny,
«Kapra-cxema
MapuipyTa
nyremectBus Y.
Japsunay, «®opMbl
0opBOBI 32
CYIIECTBOBAHHEY,
«EcrecTBeHHBIN
oT60pY,
«MHoroo0pazue
COpPTOB pacTCHUI»,
«MHoroo0pazue
TIOPO/T JKUBOTHBIX

PackpriBaTh comepskaHHMe TEPMHHOB
u MOHSTUN: cucTeMaTHKa,
€CTECTBEHHBIII U  HMCKYCCTBEHHBIN
oTbop.

XapakTepus3oBaThb OCHOBHBIE
SBOTIOIMOHHBIE

uJeu, KOHLEIIUU U TEOPUH;
CpaBHHBATH B3TJISABIHA BUI U
sposronuro K.JIunnes, 2K.b.Jlamap
ka, Y. JlapBuHa.

OnenmnBare  Bkian  Jluawes B
pa3BUTHE CUCTEMAaTHKU U OOBSCHSTH
OPUHOHATIIBI OuHapHOU
HOMEHKJIATYPBHI.

XapakTepuzoBaTb  COAEp)XKaHUE U
3HAUE€HUE DBOJIIOIMOHHON KOHLEMIIUU
XK. b. Jlamapka. OueHuBaTh
€CTECTBCHHO-HAay4YHbIC M COILHMAJIbHO-

SKOHOMUYECKHE MPEAIOCHIIKHA
BO3HUKHOBEHUSI SBOJIIOIIMOHHOMN
Teopuu Y. JlapBuHa.

PackpeiBaTth coaepKaHue

3BOJIOIUOHHON Teopum H. JlapBuHa;
CpaBHUBATh  HEOIPENCJIEHHYIO U

ONpe/IeJIEHHY O U3MEHYHBOCTH,
€CTECTBEHHBIM UM HCKYCCTBEHHBIHN
oTbop, dopmbr 0OpBOBI 3a
CYIIIECTBOBaHHE.

O1HChIBaTh MMOJIOKEHHUS
CHHTETUYCCKON TCOPUH IBOJTIOIIHHU
(CTD) u oOBSICHATH €€ 3HAYCHHE
JUISIOMOIOT U

resh.edu.ru
yaklass.ru

3aMHTEPECOBAaHHOCTh B MOJIY4YCHUH
OHMONOTHYECKUX 3HAHUM B LEISX
MTOBBIMICHUST OOIEH KyJIbTYPHI,
€CTECTBEHHO-HAy4YHOU T'PaMOTHOCTH
(LleHHOCTH HAYYHOTO IO3HAHHS)




1.3 | Buxa: kpurepuu u MUKpPO3BOIIOIHA. PackpriBaTh cozepskanue TepMHHOB | resh.edu.ru 3aMHTEPECOBAaHHOCTh B MOJIY4YCHUH
CTPYKTypa. Homysrms Kax U TMOHATHH: MHKpOdBOIIOLMs, BuI, | yaklass.ru GHOJIOrMYECKUX 3HAHUN B LENIAX
[Nomynaunskak ¢IMHUIIA BHUIA U KpUTEepUHU BHUJA, apeall, MOILYJIANUs, MTOBBIMICHUST OOIEH KyJIbTYPHI,
DJIEMCHTapHas IBOJIIOIAH. FGHO(I)OH,Z[, MyTanuu, KOoMOHWHanuu eCTeCTBeHHO-HayHHOﬁ TPaMOTHOCTH
CAMHKMNA BUZA JleMOHCTpayu: TCHOB. (LleHHOCTH Hay4HOTO MO3HAHMS)

(2 q) T3.6J'H/ILH)I U CXEMBI. XapaKTepHS}OBaTL BH/J KaK
«[lomymsmuy, OCHOBHYIO CUCTEMaTEYECKYIO
«MyTtaunoHHas CAVHULY U NEJIOCTHYIO
HU3MEHYUBOCTH. 6I/IOHOFI/I‘{eCKyIO CUCTEMY. Beraensts
OGopyoBaHnue: KpuTepuu Bujaa (Mopdosorudeckui,
MHKPOCKOII, ¢duznonornueckuii, ONOXUMHUYIECCKUMH,
MHUKpoIpenapar TCHECTHUYCCKHUH, DKOJIOTUYICCKHNH,
«JIpo3oduna» reorpaduIecKuii) ¥ IPUMEHSITH
(HOpMa, MyTaluu KPUTEPUH TSI OIMHUCAHUS
(OPMBIKPBUIGEB U KOHKPCTHBIX BHIOB.

OKpAacKu TeJia), XapaKTepu3oBaTh IOITYJISIIIUIO KaK
MOJIETTb-aILTHKAIHS CTPYKTYPHYIO €IWHHUIly BHJAA H
«IIepekpéct SBOJIIONHH.

XPOMOCOMY. OnuceIBaTh HOIMMYJISIITAIO 10
JlaGopaTopHbIe 1 OCHOBHBIM MOKA3aTeNsIM: COCTaB,
HpaKTHIECKHe CTPYKTypa

paboThI:

JlaGopatopHas

pabora Ne 1.

«CpaBHeHHE BUIOB

o

MOp(OJIOTHIECKOMY

KPHTEPHIO»

1.4 | [Bmxymue CHIbI JIBIKyIIye CHITBI PackpriBaTh cozepskanue TepMHHOB | resh.edu.ru 3amHTEpPECOBAHHOCTD B MTOJTyUICHUH
(2:1eMeHTapHBIC (dpakropsr) u NOHSITUI: koMmOunaTtuBHas | yaklass.ru OMOJIOTMYECKHUX 3HAHUM B LIEISIX
(baxTopsr) SBOJIIOIIMU BUJOB B U3MEHYUBOCTb, MYyTAaIluu, OBBIIIEHUS O6IIEi KyIbTypBI,
sposmonyu (1 1) pupoze. MyTalHOHHBIN npomnecce, €CTECTBEHHO-HAy4YHOW IPaMOTHOCTH

MyTrauuoHHsbI#i MOMyJISIHOHHBIC  BOJHEI,  Jpeiid (LleHHOCTH HAy4HOTO TMO3HAHMS)
TIPOIIECC H T€HOB, W30JISIIINSI, MHUTPAIIHH.

KOMOWHATHUBHAS XapakTepu3oBaTh 3JIEMEHTapHbIE

H3MEHUYMBOCTb. (hakTOpHI IBOIIONIMH: MYyTAITMOHHBIN

TTomy IsLHOHHbIE mpoIiecc, KOMOWHaTHUBHAsI

BOJIHBI U JIpeiid HU3MEHYUBOCTD, HOITYJISIUOHHBIE

reHoB. M3omsus u
MUTpaLusl.
JlemoHcTpanuu:
TabnuIbI ¥ CXEMEI:
«/IBrxymme cuibl
SBOJTIOLIAHY

BOJIHBI, JApei(d TeHOB, H30JISIINS,
MHTpAIs.

YcTaHaBiIuBaTh NPUUUHHO-
CIIEZICTBEHHBIE CBSI3HUMEXKIY
MEXaHU3MOM H Pe3yIbTaTOM
AEeHCTBUSI ABUKYIIIUX CHII
(p71eMeHTapHBIX (PAKTOPOB)




3BOJIFOIIUA

1.5 | EcrecrBeHHBIH EcrecTBeHHEIIH PackpeiBaTh cojzepkanue TepMuHOB | resh.edu.ru 3aMHTEPECOBAHHOCTh B MOJTyUYECHUH
oTOOp U ero or6op — M TIOHSITMI: E€CTECTBEHHBIH o0TOOp, | yaklass.ru OMONOrMYECKUX 3HAHUN B IEIIX
(bopMmeI HATIPABJIAIOIIMH 6oprOa 3a CyILIECTBOBaHUE. MOBBIIIEHUS OOIIEH KyJIbTYPHI,

(1 v (haxTOp SBOIIOLHUH. OnuceiBaTh  MEXaHW3M  JICHCTBUS €CTECTBEHHO-HAayYHOU I'paMOTHOCTH
Dopmbl €CTECTBEHHOI'O orbopa. (LleHHOCTH HAYYHOTO MO3HAHKS)
€CTECTBEHHOTO XapaxkTepu3oBaTh (popmer
ot6opa. €CTECTBEHHOIro OTOOpa (ABMXKYIIHUIH,

JleMOHCTpaLuH: CTaOMIIM3UPYIONIUH, TU3PYITUBHBIN)

TaGIIHIBI U CXEMBL: U CPaBHUBATh UX MEXIY COOOIi.

«ECTecTBeHHbIiH XapakTepuszoBaTh 00pb0OYy 3a

0T6op», «Bopsba 3a CyILIECTBOBAaHHE U CpaBHUBATH €&

CYIIECTBOBAHHE BUIBI (MEXBHUIOBAsI, BHYTPHUBHUIO
Basi, 6oprba ¢ HeOIAroNPUsI THEIMH
¢dakTopamMu BHEHIHEH cpenbl)

1.6 | Pesynbrarsl IIpucnoco6nenHoct PackpeiBaTe conepxxanue TepMHUHOB | resh.edu.ru 3aMHTEPECOBAHHOCTD B MTOJIyUCHUH
9BOJIFOLIMH: b OPTaHU3MOB KaK M IIOHSATUH: NPUCHOCOOJIEHHOCTH, | yaklass.ru OGUONIOTHYECKUX 3HAHMI B LIEIAX
NPUCTIOCOOJIEHHOCT | pe3ynmbTaT OKPOBUTEIIECTBEHHAS u MTOBBIMICHUS OOIIEH KyIbTYpHI,

b OpraHM3sMOB M | 3BONIOLUH. npeaocTeperaroias OKpacka, €CTECTBEHHO-HAay4YHOI I'paMOTHOCTH

BHJI000pa3oBaHue TIpumepsr MacKHMpPOBKa, BUJ000pa3oBaHue. (LleHHOCTH HAYYHOTO MO3HAHKS)

19 npucnocobenuii y OnwucwIBaTh MEXaHHU3M
OPTaHN3MOB. BO3HHUKHOBEHHUSI IIPUCITIOCOOJICHUN Yy
Apomopo3s! 1 OpPraHu3MOB.

MTHOA AN TALIHIL, BeisiBsiTh 1m0 m300pakeHUsIM, Ha
Bun u JKUBBIX u (uxcupoBaHHBIX
BHI00GPA30BAHHE. mperapaTax TIpUMEpPHI

Kpurepuu Buna.
OcHOBHBIE (HOPMBI
BUI000pa30BaHUS:
reorpagudeckoe,
HKOJIOTHIECKOE.
JleMoHCTpauuu:
TalOnuib! 1 CXEMBI:
«[TpucnocobneHHoc
Th OPraHU3MOBY,
«["eorpaduaeckoe
BUI000pa30OBaHUEY,
«JKonornuecKoe
BUJI000pa30BaHUEY.
Ob6opynoBaHue:

MPUCTIOCOOJICHHOCTH ~ pPacTeHHil |
JKUBOTHBIX K  YCIIOBUSIM  CpEJbI
obOuraHwusl, JIOKa3bIBaTh
OTHOCHUTEIIBHYIO  I€JIECOO00pPa3HOCTh
MIPHUCITOCOOJICHUA.

XapakTepuzoBaTh CIIOCOObI U
MEXaHU3MBbI BUI000pa30BaHusl;
OINNUChIBATH U CpaBHHUBATh OCHOBHbLIC
(opMBI 3KOJIOTHYECKOTO U
reorpauuecKkoroBUI000pa30OBaHUs




KOJUICKLIUS
«IIpumepsnt
3aIUTHBIX
TIPUCTIOCOOICHUH Y
JKUBOTHBIX»,
KOJUTEKIIHS
HAaCEKOMBIX C
Pa3IUYHBIMU
THIIAMH OKPacKH;
Habop II0J0B U
CEMSIH.
JlaGopatopHble 1
HpPaKTHIECKHe
paboThI:
JlaGopatopHas
pabora Ne 2.
«Omnucanue
TIPUCIOCOOIICHHOCT
1 OpraHu3Ma u ee
OTHOCHTEIEHOTO
XapakTepay

Hanpagsnenus u
yTH
MaKpOIBOJFOIIUN
(24.)

MakposBosonus.
DopMBbI IBOJTIOIUH:
(unernyeckas,
JUBEpPTEHTHAs,
KOHBEpIeHTHaS,
TapaieNbHasl.
Heob6patumocTtsb
IBOJIIOLHN.
[IpoucxoxaeHue ot
HeCIeHaTu3NpOBaH
HBIX TIPEIKOB.
IIporpeccupyromas
CrieHaT3ausl.
AnantuBHas
paauanysi.
JleMoHCTpauuu:
IMoptpetsl: A. H.
Cesep1ioB. Tabnuibl
H CXEMBI:
«ApomMopdo3b»,
«nnoanmanranum,
«O6mas
JIeTeHepanus».
Ob6opynoBaHue:

PackprIBaTh conepixaHie TEPMUHOB
MOHTHI: MaKpOIBOJIOLHS, (pHITOreHe3,
Guonornueckuii mporpecc u perpecc,
apomop(o3.

XapakTepu3oBaTh ()OPMBI IBOJIOLHUH.
BBISBIIATD B3aUMOCBSI3H MEXKIY IYTSAMH 1
HAaIpaBJICHNUSIMU BOJIIOIMH Y PACTCHUH U
JKUBOTHBIX.

resh.edu.ru
yaklass.ru

3aMHTEPECOBAHHOCTD B MTOJIyUCHUH
OHMOJIOTUYECKUX 3HAHUH B LIEJISIX
MTOBBIIICHUST OOIIEH KyIbTYpHI,
€CTECTBEHHO-HAay4YHOI I'paMOTHOCTH
(LleHHOCTH HAY4YHOTO MO3HAHMS)




Mozelb «OCHOBHBIE
HalnpaBJIeHUS
3BOJIIOLIANY;
00BEMHAs MOJIENE
«CtpoeHue
TOJIOBHOT'O MO3ra
II03BOHOYHBIX)

Pa3znen 2 BosHuKHOBeHHE U

pa3BuTHe xu3HU Ha 3emuie(94.

)

2.1

Hcropus xu3zHu
Ha3ewmiie U
METOABI €
HU3Y4YCHUSI.
I'umoressr
MIPOHCXOKICHUS
JKM3HU Ha 3emiie
(2 )

JlonayuHsie
MpEJICTaBIEHUsI O
3apOXKICHUN >KU3HU.
Hayunsle runoresst
BO3HHKHOBEHUS
JKU3HH Ha 3emJie:
abuoreHes "
MaHCIIEPMUS.
Xumnueckas
9BOJIIOLIUS.
AOUOTeHHBIN
CHHTE3
OpraHUYECKHX
BEIIIECTB u3
HEOPraHUYECKUX.
DKCNEepUMEHTAIBHO
€  MOJATBEPXKICHUE
XUMHUYECKOMN
SBOJIIOIIHH.
Havaneneie stamst
OHMOJIOTHUECKOH
SBOJIIOIIHH.
l'unoresa PHK-
MHpa.
dopmupoBaHue
MeMOpaHHBIX
CTPYKTYp "
BO3HHKHOBEHHUE
TIPOTOKJIETKH.
IlepBbie KkneTKH W
X SBOJFOLIHS.
DopmMHUpoBaHUE
OCHOBHBIX l"pyl'[l'[
JKUBBIX OPraHU3MOB.
JleMoHCTpauuu:
IToptpersr: @. Peny,

2

PackpreiBaTh cojiepkaHHE TEPMHHOB
u IIOHSTUM: KpearuoHn3M,
abuoreHes, BUTAIN3M, IMaHCIICPMHUSI,
OHOoMmo33, KoalepBaThl, MPOOUOHTHI,
CUMOUOIEHES.

XapakTepu3oBaTh METOHAbI HU3YUCHUS
HCTOPHUYCCKOTO IPOILIOro 3eMITH.

Ilepeuncnsitb OCHOBHEIC 3TAITBI
XUMHYECKOMN Hu OMOJIOrHYECKOI
3BOJIIOI[HH.

Nznararte COACPIKAHUE THUIIOTE3 U
TeOpI/Iﬁ BO3HHMKHOBCHH JXXH3HH Ha

3emue (KkpeanmmoHHU3Ma,
CaMOIIPOU3BOJIEHOTO 3apOKACHUS
(CTIOHTaHHOT0), TTaHCIIEpPMUH,
rurtore3sl PHK-mupa).

OrnuceiBaTh IKCIIEPUMEHTBI C.
Musnnepa u

T. Opn o NOJTYYCHHUIO
OPTaHHYIECKHUX BEIIIECTB u3
HEOPTaHUIECKUX myTEM

abHMOreHHOrO CUHTE3a

resh.edu.ru
yaklass.ru

3aMHTEpPECOBAHHOCTD B MOJIyYeHUHU
OHMOJIOTHYSCKUX 3HaHUH B LEeJIsIX
TTOBBIIICHUS oOmeit KyJIBTYDBHI,
€CTECTBEHHO-HAay4YHOM I'paMOTHOCTH

(LeHHOCTH HAyYHOTO MO3HAHMS)




J.  Tacrep, C.
Munnep, A. W
Omapun, I'. HOpu.
TaOauIbl ¥ CXEMBI:
«Bo3HHKHOBEHHE
CoHeyHOM
CHUCTEMBI»,
«PazButue
OpraHNYECcKOTro
MUy,
«PacturenpHas
KJIETKAY,
«KuBoTHas
KJIETKAY,
«IIpokapuoruuecka
s KJIETKa

2.2

OCHOBHBIE 3Tarbl
9BOJIOLIIN
OPraHUYIeCcKOro
MHpa Ha 3emie,
pa3BUTHE XU3HHU 10
Ipam U
neprofam(24.)

PasBurue xusHu Ha
3emie MmO dpaM H
TIepHOaM.
Karapxeii.
Apxeiickas u
POTEpO30HCKast
apsl. [laneo3oiickas
9pa U e€ MepUoIbL:
KEeMOPHUICKHUH,
OpPJOBUKCKHH,
CUITYpUNCKUH,
JICBOHCKHIA,
KaMEHHOYTOJIbHBIH,
HEePMCKUH.
Me3so3oiickas spa u
eé TIEpUObL:
TPUACOBBIH,
IOpPCKUH, MEJNOBOM.
Kaitno3oiickas spa u
eé MIEPUOJIBL:
aJICOTeHOBBIMH,
HEOT'CHOBBIH,
AHTPOTIOT'€HOBBIM.
XapakTepucTHKa
KIIMMata "
TEOJIOTHIECKHX
TIPOIIECCOB.
OCHOBHbBIE  3Tambl
SBOJIIOLIUU

PackpsiBaTh comepskaHHe TEPMHHOB
U TIOHSITUM: 920H, 3pa, MNEepPHUOJ,
apoMmop(}o3, mamoananrTauus. 3HATH
OCJIEeN0BaTeIbHOCTE  DOHOB, 3P,
EepPHUOIOB. XapakTepu3oBaTh
OCHOBHBIC COOBITHSI OPraHUYESCKOTO
MHpa [O DdpaM U  IIepUoJaM.
Brinensite rimaBHBIE apoMOpP@O3BI Yy
pacTeHMUil U )KUBOTHBIX.

resh.edu.ru
yaklass.ru

3aMHTEPECOBAaHHOCTh B MOJIy4YE€HUHU
OHONIOTHIECKUX 3HaHUHU B emsax
MOBBILLICHUS oOmieit KYJIbTYPHI,

€CTECTBEHHO-HAay4YHOU
(LleHHOCTH HAYYHOTO MO3HAHHS)

TPaMOTHOCTH




PacTUTENBHOTO |
JKHBOTHOTO ~ MHpA.
Apomopdo3st y

pacTeHuit u
JKHUBOTHBIX.
ITosiBIICHME,
pacuset "

BBIMHUpAHHE TPYII
JKUBBIX OPTaHU3MOB.
JlemoHcTpanuu:
Tabmuupl 1 CXEMBI:
«Pa3BuTHe
OpTaHNYECKOTO
MHpPay,
TEOXPOHOJIOTHYECKa
s Ta0OIUIA;
kosutekuus: «PopMel
COXPaHHOCTH
HCKOTIAeMBbIX
JKHBOTHBIX "
pacTeHui».
JlaGopatopuble  H
MpPaKTHYECKHe
paboThI:
IIpakTnueckas
pabora Ne 1.
«M3yuenue
HCKOTIAeMBIX
OCTaTKOB pacTeHUH
U OKHBOTHBIX B
KOJUIEKIIUSIX).
OKcKypcus
«DBOIIIOLIUA
OpraHNYECKOTO
Mupa Ha 3emie» (B
€CTECTBEHHOHAYYHBI
i W
KpaeBeTUeCKHit
My3eit)

2.3

CoBpeMeHHast
cucTemMa
OpraHu4ecKoro
mupa (1 )

Cucrema
OpTaHUYECKOTO
MHpa KaK
OTpa)keHHe
9BOJIIOLIHH.
OCHOBHBIC

PackpsiBaTh comepkaHHe TEPMHHOB
u OHSITHIA: cucTreMaTruka,
HUCKYyCCTBEHHassT W  €CTEeCTBEHHas
KnaccuduKanus, OuHapHast
HOMEHKJIaTypa, TIPUHIAT
HEePapXUIHOCTH.

resh.edu.ru
yaklass.ru

3aMHTEPECOBAHHOCTh B MTOJTYUYE€HUH
OHMOJIOTHYECKUX 3HAHUH B IEJISIX
MTOBBIIICHUST OOIIEH KyIbTYpHI,
€CTECTBEHHO-HAay4YHOI I'paMOTHOCTH
(LTeHHOCTH HAY4YHOTO MO3HAHKS)




CHCTeMaTHYEeCKUE XapakTepu3zoBaThb COBpPEMEHHYIO

TPYIIIBL CHUCTEMY OPraHHYeCKOro Mupa

OpTaHU3MOB.

JleMoHCcTpanuu:

TabnuIB! ¥ CXEMBI:

«CoBpemeHHas

cucTeMa

OpTaHUYECcKOTo

MHDPa

2.4. | DOBomrouus DBOJIOIHS PackpeiBaTh conepkaHne TEPMHUHOB resh.edu.ru OTHOILIEHWE K OMOJIOTHH KaK K BaKHOU

UenoBeKa YeNOBeKa. Y [IOHATHI: aHTPOIIOJIOT U3, . yaklass.ru COCTaBJISIONIEH KYJIBTYPBI, TOPAOCTh 32 BKIAJ
(aHTpOIMIOreHe3) AHTpOIIONOTHs KaK AHTPOIOICHE3, YCIOBEK Pa3yMHBIH POCCHICKHX H COBETCKHX YUSHBIX B PasBUTHE
(1 ‘{) HayKa. PaszBurue (Homo SaplenS), IIPAMOXOKIACHHUC, MIDOROIE 6 . v

HpeﬂCTaBHCHHﬁO BTOpasi CUTHaJIbHasi CUCTEMaA. POBOH OHOJOTMHICCKON HayKH( a

MPOUCXOXKICHUN [TepeuncisiTh 3a7a4u aHTPOIIOJIOTHH,

uenosexa. MeTob! STAINBICTAHOBIICHUS U PA3BUTHS

M3ydeHus MPEACTaBICHUI O MPOUCKOKICHUH

AHTPOTIOTEHE3A. cjoBCKa.

CxozcTBa 1 W3naraTh OCHOBHBIC TOJIOKEHUS

pa3IH4Hs YesoBeKa reopuu

U JKHBOTHBIX. Y. lapBuHa, KPpUTHUECKH OlICHUBATh

CucremMaTnueckoe HEHAYUHYIOUH(DOPMALIIO O

HPOUCXOXKJICHUHN YeJIOBEKa.
MOJIOKEHUE
3HATh CHCTEMATHIECKOE MMOJIOKESHUE

Heroseka. Buga Homo sapiens, nepeuncisits ero

HemoncTpaum: MOpP(dOIIOro-aHaTOMHUYSCKUE TPU3HAKHU

Toprperer: 9. pa3Horo ypoBHs (THII, KJIACC, OTPSIA U

Hapsun. Tabmuus! u ap.).

cxembl: «CpaBHeHne VYcTaHaBIUBaTh 4epThHl CXOJICTBA U

AHATOMUIECKIX pa3IM4Yui 9EJTOBEKAa U YKMUBOTHBIX.

4epT CTPOCHHUA OOBICHITH U OIICHUBATH 3HAUCHUE

I€JI0BEKA 1 Hay4YHBIX 3HAHHH O MPOUCXOKIEHUN

4EI0BEKOOOPA3HBIX 4yeJIOBEKa Il IOHUMaHUsl MeCTa W

00e3BAH». pONM 4YeNoBEKAa B MPUPOJIE

Ob6opynoBanue:

CIIETIKU HITH

HU300pakeHus

KaMEHHBIX OpYAUi

MepBOOBITHOTO

YeJoBeKa: KaMHH-

qoIepsl, pyonIa,

ckpebia

2.5 | JBmxymue CHIBI JIBrKyIIHE CHITBI PackpreiBaTh comepikanne TepMuHOB | resh.edu.ru 3aMHTEPECOBAHHOCTD B MOJYUYCHUH

(paxropsr) (daxropsr) U TDOHATHH: (HaKTOPBI yaklass.ru OHMOJIOTHYECKUX 3HAHUH B IEJISIX
AHTPOIIOTeHE3a AHTPOIIOTCHE3a. AHTPOIIOTCHE3a, I'PpyNIIoBOC MOBBILICHUs OOIIeH KyJIbTYPHI,
(1 q) Hacnencreennas COTPYJIHUUYECTBO, peUb, OpYAUNHAas




HU3MEHUYHBOCTh U
€CTECTBEHHBIN
ot6op.
OO0mIecTBeHHBII
00pa3 KH3HH,
HM3TOTOBIICHUE
opyauil Tpyza,
MBIIUICHUE, PeYb.
JemoHcTpanuu:
Tabmuup! u cXeMBbI:
«CpaBHeHne
aHATOMUYECKUX
YepT CTPOCHUS
YeNoBeKa 1
YeJI0BEKOOOPa3HBIX
00€3bsHY,
«OCHOBHBIE MeCTa
MAJICOHTOJIOTUYECKU
X HaXOJOK MPEIKOB
COBPEMEHHOTO
YENIOBEKAY.
O6opynoBaHue:
MYJISDKA
«[IpoucxoxneHue
4YeoBeKa
(maJICOHTOIOTHYECK
1€ HaXOJIKH)»

ESTEIIBHOCTD, TOJIMMOP(U3M.
XapakTepH30BaTh JBHKYIIHE CHIIbI
(dakTopsl) aHTpOIIOTCHE3A:
OMOJIOTMYECKHE U COLIUAJIBHEIC,
CpaBHUBATh UX MEXIy COOOM

€CTECTBEHHO-HAayYHOU Ir'paMOTHOCTHU
(LleHHOCTH HAYYHOTO MO3HAHKS)

2.6

OCHOBHBIE CTaJNH
9BOJIIOLIUU
yesoseka (1 4)

OCHOBHEBIE CTaIUH K
BETBH 3BOJIIOLIMA
YeJIoBeKa:
aBCTPAJIONUTEKH,
UenoBek yMeblit,
Yenosek
TIPSMOXO I LTHIH,
Yenosek
HeaHIePTaIbCKHH,
YenoBek pa3yMHbIiH

COBPEMEHHOT'O THIIA.

Haxonxu
HMCKOIAEMBIX
OCTaHKOB, BpeMs
CYIIECTBOBAHMS,
00IacTh
pacrpocTpaHeHus,
00BEM TrOJIOBHOTO

PackpbiBaTh cojiepKaHUE TEPMHHOB
U TIOHSITHH: aBCTPAJIOITUTEK, YEJIOBEK
YMeJIbIH, YeJTOBEK MPSIMOXOISIIINHT,
HeaHepTaJiell, KpPOMaHbOHEII,
HEOJIMTUYECKasl PEBOJFOLIHS,
HEepPBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTh U CPABHUBATH
MEXK/1y COO0I OCHOBHBIE CTa/IUU
IBOJIIOIUU YEJIOBEKa: XPOHOJIO
TUYECKHUI BO3PaCT, apean
pacripocTpaHeHUs1, 00BEM TOJTOBHOTO
Mo3Tra, o0pa3 >KU3HU U OPpYyAUSATPYyIa

resh.edu.ru
yaklass.ru

3amHTEpPECOBAHHOCTD B MTOJIYUICHUH
OHMOJIOTUYECKUX 3HAHUH B LIEJISIX
MTOBBIIICHUST OOIIEH KyIbTYpHI,
€CTECTBEHHO-HAay4YHOI I'paMOTHOCTH
(LleHHOCTH HAYYHOTO MO3HAHHS)




Mo3ra, o0pa3
JKU3HU, OPYIHS.
JemoHcTpanuu:
TabnuIB! ¥ CXEMBI:
«OCHOBHBIE MeCTa
TIAJIEOHTOJIOTHYECKU
X HaXO/OK IPEIKOB
COBPEMEHHOTO
YeT0BEKa,
«/IpeBHelimue
moaun», «JpeBHue
oy, «IlepBbre
COBpEMEHHEBIE
JIFOTHD».
O6opynoBaHue:
MYJSDKH
«IIpoucxoxaenue
YyesoBeKkay (OFCThI
aBCTPAJIOIINTEKA,
MHUTEKAHTPOIIA,
HeaHJ[epTablia,
KpPOMaHbOHIIA);
CJIETIKU MITN
N300paKeHUs
KaMEHHBIX OpyIui
TIePBOOBITHOTO
YeJIoBeKa: KaMHH-
YOIIepsl, pyonIa,

ckpebia
2.7. | YemoBeyeckue UYenoBeueckue PackppiBaTh coaepkaHue TEPMHHOB resh.edu.ru 3aMHTEPECOBAHHOCTh B MOJYYECHUH
pacsl u nipupoaHbie | packl. OCHOBHBIE U TOHSITUH:pachl, pacCOTCHE3, yaklass.ru OMOJOTHUEeCKUX 3HAHUM B IEISIX
ajanTaiyu OoJpIINE pacsI: conuaa-IapBUHU3M, paCcu3M, IMOBBILIEHUS OOIEN KYJIbTYPHI,

yesnoBeka (1 9)

€BpOIEOHIHAS
(eBpaswmiickas),
HETpo-
aBCTPAJIONTHAS
(3xBaTopHanbHas),
MOHTOJIOHIHASI
(a3uaTcko-
aMEpHUKaHCKas ).
UepTsl
TIPUCTIOCOOICHHOCT
U TIpEACTaBUTENCH
YeJIOBEYECKHX Pac K
YCIIOBHSIM

METHCAIUSI.

XapakTepu3oBaTh U CPaBHUBATh
npeicTaBUTEIICHYeIIOBEYECKHAX pac,
paCKpblBaTb l_IpI/l'-II/IHbl U MCXaHU3MBbI
pacoreHesa, MEpEUYNUCIATh U
OPUBOJIUTH ITPUMEPHI
IMPUCITOCOOJIEHHOCTH YEJIOBEKa K
YCJIOBHSIM Cpebl, MPUMEpHI
MPUCIIOCOOUTEITHFHOTO 3HAYCHUS
PacoBBIX TIPHU3HAKOB.

JlokaspiBaTh € IMHCTBO BHUjga HOMO
sapiens, Hay4YHYI HECOCTOSITEIBHOCTH
PacoBBIX TEOPHUM,HJICH COLMATBHOTO

€CTECTBEHHO-HAay4YHOI I'paMOTHOCTH
(LleHHOCTH HAY4YHOTO MO3HAHMS)




CYLIECTBOBAHMS.
Enunctro
YeN0BEYECKUX pac.
Kpuruka
COITMAIBHOTO
JTApBUHHU3MA H
pacusma.
JemoHcTpanuu:
TaOnuIIbI M CXEMBI:
«YemoBeueckue
pace»

JIapBHHU3Ma M pacusma

Pa3nes 3. Opranu3mMbl M oKpy:kamouas cpeaa(Su.)

3.1. | Dxoyorusi Kak DKOJIOTHS KaK 1 PackpeiBaTh cojzepskaHue TepMHUHOB | resh.edu.ru DKOJIOTHYECKH [Iej1ecoo0pa3Hoe
nayka (1 q) Hayka. 3aauu u MU TOHSTHH: DKOJIOTHSI, TIOJICBBIC yaklass.ru OTHOIIICHUE K TIPUPOJIC KaK HCTOYHUKY
Ppa3ernsl 9KOJIOTHH. HaOIIOACHUSI, YKCIICPUMEHTHI, JKU3HU Ha 3emJjie, OCHOBe &
Merobt MOHHUTOPHUHT OKPYKaIOIIEH Cpeibl, CyiecTBOBaHUS (DKOIOTHUECKOES
IKOJOTUUECKUX MOJEITUPOBAHUE, IKOJIOTUISCKOES BOCIIUTAHHE)
HCCIICIOBAHHA. MHPOBO33pEHHUE.
DKOJIOTHYECKOE TlepeuncnaTe 3amgadu SKOJOTUH, €&
MHPOBO33pCHUE pa3nensl W CBS3M  C  JAPYTAMH
COBPEMEHHOTO HayKaMH.
YeJIoBeKa. XapakTepu30BaTh METOJIbI
JlemoHcTpanuu: 9KOJIOTUYECKHUX HUCCICTOBAaHUMN
IToptpetsr: A.
T'ymbonsar, K. @.
Pymee, . T'exkens.
TaGnuIbl U CXEMBI:
kapra «[IpupoaHbie
30HBI 3EMJTNY
3.2. | Cpenst oburanus u | Cpemsl oOUTaHHS 1 PackpeiBaTh cojiep:kanue TepMHHOB | resh.edu.ru DKOJIOTHYECKH [ej1ecoobpa3Hoe
IKOJIOTHYECKHE OpTaHU3MOB: " MoOHATUH: cpena  oburtanus, | yaklass.ru OTHOIICHUE K MPUPOJIC KaK UCTOUYHUKY
¢baxropsr (1 q) BOJIHAs1, HA3€MHO- 3KOJIOTHUYIECCKHUEC (axTopsr, JKU3HU Ha 3eMJie, OCHOBe eé
BO3IyIIHASA, OuonornyecKkuit OTITUMYM, cyniecTBOBaHMs (DKOJIOTHIECKOe
TIOYBEHHAsA, BHYTPH- OrpaHUIHBAOLLNN BOCTINTaHHE)
OpraHu3MeHHasl. (tuMuTHpYrOIMiT) dakTop.
KOOI HUECKHIE XapakTepu3oBaTh  yCJIOBHsI  CPEJl
(baKTOpBL obuTaHus OpPraHU3MOB;
Knaccnduxarms KJIacCU(pHUIIUPOBATH u
S — XapaKkTepu30BaTh IKOJIOTUISCKUEC
$akTopoB: dakTopsr: abuoTHyeckue,
a6I/IOTI/I‘IeCKI/Ie, 6I/IOTI/I'-ICCKI/IC N aHTPOIIOTCHHBIC.

OHMOTHYECKHE U
AHTPOIIOTCHHBIE.
JeiicTBue

OnuceiBaTh JIEHCTBHE YKOJIOTHICCKHUX
(hbakTOpOBHA OpPTaHU3MBI.
XapakTepu3oBaTh OCOOGCHHOCTH
CTPOCHUA U XKUBHCACATCIIbHOCTH




9KOJIOTHYECKHX
(daxropoB Ha
OpraHHU3MBI.
JleMoHcTparmu:
TabuLBI U CXEMBI:
«Cpenpl o6uTaHusA

pacTeHUil U KUBOTHBIXPA3HBIX CPEl
oOHUTaHUS

OpPTraHN3MOBY
3.3 | Abuoruueckue AbuoTnueckue PackpbiBaTh coaepikaHue TepMHHOB U | resh.edu.ru DKOJIOTUYECKH 11ejecoobpa3Hoe
daxropsr (1 ) (bakTopsI: cBer, moHATHIT: abwornmyeckne daxTopsl, | yaklass.ru OTHOIIIEHHUE K IIPUPOAE KaK HCTOUYHUKY
Temmeparypa, doTonepuoausm, O6uosoruyecKue JKU3HHM Ha 3eMile, OCHOBE €&
BIIQYKHOCTb. PHUTMBI. cyliecTBOBaHMUsI (DKOJIOrH4YecKoe
doronepuoausM. AHanu3upoBaTh JIE€HCTBHE CBETA, BOCITUTAHHE)
HpI/ICHOCOGHGHI/IH TEMIICPATYPHhI, BJIa)KHOCTHU Ha
OpraHu3MoOB K OpraHU3MbI 1 IPUBOJIUTH IIPUMEPHI
JICUCTBHIO MIPUCTIOCOOJIEHHOCTH OPTraHU3MOB.
A0HOTHYECKHIX I[MIpoBoauTs OMOJIOTHYUECKHE
(baKTOpOB. HaOmoAeHUS U 0QOPMILITH
Buonornueckue peE3yabTaThl MPOBCACHHDBIX
PHUTMBI. Ha6HIOZ[eHI/Iﬁ
JleMoHCcTpanuu:
TaOaubl ¥ CXEMBL:
«DOTOTIEPUOTH3MY.
JlaGopatopHble 1
TIPaKTUIECKHE
paboTsI:
JlaGoparopHast
pabora Ne 3.
«Mopdosorndyeckue
0COOCHHOCTH
pacTeHUit U3 pa3HbIX
MECT OOMTaHHS».
JlaGoparopHast
pabora Ne 4.
«BnmsHue cBera Ha
POCT 1 pa3BUTHE
YEePEHKOB KOJICYCa)
3.4. | buotnueckue buotnueckue PackprwiBaTh coaep>xaHue TepMHHOB | resh.edu.ru DKOJIOTMYECKH 1eJjiecooOpa3Hoe
dbakropsi (1 4) ¢axropsl. Bumst U TOHATUM: OumoTuueckue ¢axropsl, | yaklass.ru OTHOILIEHUE K NIPUPOJIE KaK UCTOUYHUKY
OHMOTHYECKHX XUIIHUYECTBO, napa3suTH3M, KU3HU Ha 3emiie, OCHOBe e
B3aNMOIEHCTBUIL: KOHKYPEHIIUsI, MyTyaanu3M, CUMOHO3, cyniecTBOBaHMs (DKOIOTHYECKOe
KOHKYPEHIIHS, KOMMCHCAaJIN3M, HaXHe6HI/IquTBO, BOCHI/ITaHI/Ie)
XHIIHAYECTBO, KBapTHPAHCTBO, aMEeHCAaJIN3M,
CUMOHO3 U ero HEHTPaIN3M.
dOpMBL XapakTepu3oBaTh OMOTHYECKHUEC

[Tapazutusm,

Q)aKTOpI)I U BUOBI B3aNMOOTHOIIICHUN




Koomepanus,
MYTyaInu3M,
KOMMEHCAJIU3M
(KBapTHPAHCTRBO,
HaXJICOHHYECTBO).
AMeHcanu3M,
HeHTpammu3Mm.
3HaucHHE
OHMOTHYECKHX
B3aMMOICHCTBHI
IUTSL CYIIECTBOBAHUS
OpPraHu3MOB B
MPUPOTHBIX
c000IIeCTBAX.
JleMoHCcTpauuu:
TaOnuIbI ¥ CXEMBI:
«[IumieBbie enmu»

MEXJy OpraHu3MamH; TIIPUBOIUTH
HpUMEpHI B3aMMHOM
HPHUCTIOCOOIICHHOCTH OPTaHU3MOB.
CpaBHHBaTh MEXAy COOOIl BUIBI
OMOTHYECKUXB3aUMOACHCTBUMN
OpraHn3MoOB

3.5.

DKOJIOrHYEeCKUE
XapaKTepPUCTUKU
BUIA ¥ TOMYJISIIIAN

()

DKOJIOrHYeCKHe
XapaKTePUCTUKU
TOITYJISIIINH.
OCHOBHEIE
MoKa3aTesin
MOMYJISIIINN:
YUCIIEHHOCTb,
IJIOTHOCTb,
POXIaEMOCTB,
CMEpPTHOCTb,

NpUpoCT, MUT'paLUA.

Junamuka
YHCIICHHOCTH
MOIYJIALIUU U €€
perymsmusi.
JlemoHcTpanuu:
TabmuIrs! ¥ CXEMBI:
«JTonynsuu»,
«3aKOHOMEPHOCTH
pOCTa YHCIEHHOCTH
MOMYJISILNH
nHdy3opun-
Tyeapkm».
JlaGoparopHble U
TIPaKTHIECKHE
paboTsI:
IIpakTnyeckas
paborta Ne 2.

PackpsiBaTh comepskaHHe TEPMHHOB

u HOHSATHUH: TOITYJISIHA,
YUCJIICHHOCTb, IUTIOTHOCTB,
POXXIaeMOCTh, CMEpPTHOCTSH,
OPUPOCT,  MUTpAIHs, JAUHAMHKA

YHCJICHHOCTH IOMYJIALIHH.
XapakTepu3oBaTb OCHOBHBIE
MOKa3aTeNId U DKOJIOTHYECKYFO
CTPYKTYpPY HOMIYJISALIUN; OIIUCHIBATH
MEXaHU3MBbI PEerysiiiuu
YHCJICHHOCTH MOMYJISILIAN

resh.edu.ru
yaklass.ru

DKOJIOTUYECKH [ejecoobpa3Hoe
OTHOIICHUE K PUPOJIC KaK UCTOUYHUKY
JKHU3HH Ha 3eMJIe, OCHOBE €é
cyliecTBOBaHMUsI (DKOJIOrH4YecKoe
BOCITUTAHHE)




«Iloncuér
TUIOTHOCTH
MOIYJIALMHN pa3HbIX
BUJIOB PACTCHUI)

Pa3nen 4. CoobGuiecTBa M IK0OJOrH4YecKue cucrembi(94.)

4.1. | CooGrectBa Coo0iecTBO 1 0 PackpriBaTh conepxkanue | resh.edu.ru DKOJIOTUIECKHA nenecooOpa3Hoe
opraru3moB (1 4) | opraHuzmMoB - TEPMHMHOB M IIOHATHII: OuoueHos, | yaklass.ru OTHOIIICHHUE K puUpoIe KakK
O6HoLeHO3. 9KOCUCTEMA, OMOTEOLEHO03, BUIBI- HUCTOYHUKY JKH3HM Ha  3eMJe,
CTpyKTypHI JAOMMHAHTHI, OKOJIoOTH4decKas OCHOBE eé CyLIECTBOBaHUS
OuoreHo3a: Hua. (Oxosornyeckoe BOCIUTAHUE)
BUJIOBAS, XapakTepu3oBaTh OuoleHO3
POCTPAHCTBEHHA (coobuiecTBo), €ro  BUIOBYIO,
4, Tpoduueckas IIPOCTPAHCTBEHHY IO "
(mmmeBas). Bubi- Tpo(uueckyro CTPYKTYPBbI.
OMUEIAETEL OOBACHATH PpPOJIb KOMIIOHEHTOB
Cossnt s OHWolleHO3a B MOJJIEPKAHUU €TI0
—— CTPYKTYPBI M CYIIECTBOBAHHSA HA
OnpeIenEHHON TEPPUTOPHU.
HemoncTpauu: OOBSACHATH OHMOJIOTUYECKUH
Tabmaust 1 CMBICTT SIDYCHOCTH H JIUCTOBOU
CXCMbL: MO3aHKH.
«[Tnmesere CpaBHUBaTh KOMITOHEHTBI
erm», OHMOILIEHO30B, ux BUOBYIO,
«buonenos: POCTPAHCTBEHHY IO u
cocTas 1 TPpOQHUIECKYIO CTPYKTYpHI, CBS3H
CTPYKTYpay. MEXIy OpPraHM3MaMHu
O6opynoBaHue:
MO/IETIb-
anIUIMKaIus
«Tunnynsle
OHOILIEHO3EI»;
repOapwmii
«PacturenbHble
co00I1IeCTBaY;
KOJUTEKITHS
«buoueHo3»

4.2. | DKOCHCTEMBbI U | DKOJOTHYECKHUE 2 0 PackprsiBaTh coJIepKaHue DKOJOTUYECKH nejecoodOpa3Hoe
3aKOHOMEPHOCTH CHUCTECMBI TCPMHHOB u TOHATHM: OTHOIICHHE K npupoae Kak
nx (3KOCHCTEMBI). 9KOocHuCTeMa, OGuoreoneHos, HUCTOYHUKY JKH3HU Ha  3emie,
CYIIECTBOBAHUS ITonsarue 00 npoaAyueHTHI, KOHCYMCHTBHI, OCHOBE eé CyLIECTBOBaHUS
(2 9) 9KOCHUCTEME " PEAYNCHTEI, TpoduyecKue (Okomormyeckoe BOCITUTAHUE)

YPOBHH, NMHICBAasi LCMb W CCTb,




OHOreoIEeHO3E.
OYHKIIMOHAIBHBIC
KOMIIOHEHTEI
SKOCHCTEMBI:
TIPOAYICHTHI,
KOHCYMCHTHI,
PEIyLeHTHI.
Kpyrosopot
BEIIECTB M IIOTOK
SHEPrUU B
IKOCHUCTEME.
Tpoduueckue
(TmeBsIe)
YpOBHU
SKOCHCTEMBI.
IIumeBple nenu u
cetd. OCHOBHBIE
[oKa3aTean
5KOCHCTEMBI:
ouomacca,
MPOAYKITHSL.
DKOJIOrHYecKue
MTUPAMHUJIBL:
MPOAYKIUH,
YHCIIEHHOCTH,
OHMOMAacChI.
CBoiicTBa
SKOCHCTEM:
YCTOWYHUBOCTb,
CaMOpETYJISIHS,
pa3BUTHE.
Cykueccus.
JemoHcTpauu:
IloptperTsi: A.
Jx. Tencmu, B.

H. Cykaués.
Tabmurst u
CXEMBI:
«[IpupoHbie

co00I1IeCTBAY,

OKOJIOTHYCCKHEC nmupamMmu AbI,

ouomacca, OPOTYKITHS,
CYKIIECCHS.

XapaKkTepHu30BaThb CBOUCTBa
9KOCUCTEMBI (€€ CImOCOOHOCTh K
JIATEIBHOMY

caMonoIAePKaHUIO, OTHOCUTEITHHO
3aMKHYTBIH KPYTrOBOPOT BCIISCTB,
HEOOXOIUMOCTH IMOTOKa
SHEPTrun).

CpaBHHBaTh  ITAaCTOUIIHBIC Hu
Z[eTpI/ITHI)Ie IINUIIICBBIC IICIIH,

TpodHIECKHE YPOBHH
SKOCHUCTEMBI.

Pasnu4gare THPaMUIBI
MIPOAYKIIUH, nupaMU bl
YUCIEHHOCTH u THPaMUIBI
ouomMacchl.

CocraBiasaTh LIEMH " CETH
MMATAHUSL.

Ilepeuncnsars CBOICTBa
SKOCHCTEM: YCTOWYHUBOCTB,
caMoOperyJIsius, pazBuTHue
(cykueccus).

OnuckiBaTh MEXaHU3M
OIS PIKAHUS paBHOBecCHUS B
9KOCHUCTEMAaX.

XapakTepu3zoBaTh CyKIIeCCHUH,
BBISIBJISITH TIPUYU HBI W OOMmIHE
3aKOHOMEPHOCTHU CMEHBI
9KOCHUCTEM




((LICHI/I IIUTaHUA)),

«OKoJoruueckas
HpaMuaay»
4.3. | Ipuponansie [Ipuponusie PackpriBaTh conep>xkaHue | resh.edu.ru DKOJIOTUYECKHU 1ejiecoodpasHoe
sxocuctems! (1 9) | sKocHCTEMBI. TEPMUHOB M TMOHATUH: BoaHbie | yaklass.ru OTHOILIICHHUE K puUpoIe KakK
OKOCHCTEMBI  peK DKOCHCTEMBEI, OUOreoNEeHO03Hl, HCTOYHUKY JKM3HM Ha  3emie,
u 03ép. buTonIaHKTOH, 300IIJIaHKTOH, OCHOBE eé CyILLECTBOBAHUS
Okocucrema GeHTOC, rymyec. (OKkomormyeckoe BOCITUTAHHUE)
XBOMHOTO WIH [TpuBOAUTE TPUMEPHI NPUPOIHBIX
IIMPOKOTHCTBEHH SKOCHUCTEMCBOEH MECTHOCTH.
oro jeca. CpaBHI/IBaTI) HA3C€MHbIC U BOJHBIC
JICMOHCTpaHI/II/II OKOCHCTCMBI, OpraHu3MsblI,
TaGnubl u oOpasyrouiue pa3Hble
CXEMBI: Tpo(raeckneypoBHHA
«Oxocuctema
MINPOKOINCTBEHH
oro necay,
«QKocucTemMa
XBOIHOTO J1ecay,
«bunorenos
BOJIOEMaA.
O6opynoBaHue:
repbapuu u
KOJIIEKIIUH
pacreHuit u
JKHUBOTHBIX,
[IPpUHAUIEKALIUX
K pa3HbIM
9KOJIOTMYECKUM
rpynmnaM  OJHOTO
BU/IA
4.4 | AHTpororeHnsle | AHTPOIIOTCHHBIC PackpriBaTth cojsieprkanue | resh.edu.ru DKOJIOTHYECKH nesiecoobpasHoe
skocuctemsl (1 4) | 3kocHCTEMBI. TESPMHHOB u nousTuii: | yaklass.ru OTHOILICHUE K TPUPOAE KaK HCTOUYHHKY
ATPOIKOCHCTEMEI. AHTPOIIOICHHAast DKOCHCTEMA, KU3HU Ha 3emute, OCHOBE ec
Vp60IKOCHCTEMBI. arpo’KOCUCTEMA, CyIII€CTBOBAHMUS (Okorormgeckoe
Buonormyeckoe ypGoskocucrema, BOCIIHTAHHE)
X03511iCTBEHHOE OouopazHooOpasue.
3HAYCHIE XapaKkTepru3oBaTh
arpo3KOCHUCTEMBI u

arpodKOCHCTEM |
YpOOIKOCHUCTEM.

ypOodKOCHUCTEMBI, OCOOEHHOCTH




Buopasznoobpazue
Kak (dakTop
YCTOWYUBOCTHU
SKOCHCTEM.
CoxpaHeHue
OHOIIOTHIECKOTO
pasHooOpa3us Ha
3emiie.
JemoncTpanuu:
Tabmuis! u
CXEMBI:
«ATpOILICHO3.
O6opynoBaHue:
KOJUICKIIHS
«Bpenurenu
BOKHEUIIINX
CEIECKOXO3sICTBE
HHBIX KYJIBTYp»

HUX CymieCTBOBAaHUs.

IIpuBoauts OpUMEPHI
aHTPONIOTEHHBIX KOCHCTEM CBOEH
MECTHOCTH, ONHUCHIBATh ux

BUJIOBOH COCTaBH CTPYKTYpY.
CpaBHHBAaTh COCTaB U CTPYKTYpPY
IIPUPOIHBIX 9KOCHCTEM u
arpodKOCHUCTEM, arpodKOCHCTEM U
ypOo3KOoCcHUCcCTEM

4.5.

Buocdepa-
riio0anbHas
DKOCHUCTEMA
3emMiiu

(1w

Yuenne B. U.
Bepnanckoro 0
omocdepe.
I'panuupl, cocran
u CTPYKTypa
ourocdepsl.
JKuBoe BermiecTBO
u ero (QyHKUUU.
OcobeHHoCTH
omrocdeps KaK
rI100aTbHOM
9KOCHCTEMEI.
Junamuueckoe
paBHOBecHe "
obpaTHast CBSI3b B
o6uocdepe.
JemoHcTpauu:
IToptpers: B. .
Bepnanckuii.
Ta6nuip u
cxeMbl:  «O0mas

CTPYKTYpa

PackpsIBaTh cojzeprKanme
TEPMHUHOB M MNOHSITHH: Ouocdepa,
J)KUBOE BEIIECTBO, JTUHAMUYECKOE

paBHOBecHE.
O1ieHUBaThH BKJIAJ] B. .
BepHaackoro B co3aHHUE YUEHUS
o 6uocdepe.

XapakTepHu3oBaTh cocTaB
ouocdepnl, QGYHKIHUH IKHUBOTO
BeIIeCTBa oumocdepsr u
orpenesATh (Ha KapTe) o0JacTu
ero HanOOJBIIETO
pacupocTpaHeHHS.

I[TpuBonTH IpUMEPBI
OpOSIBIICHUSI (DYHKIHH KHUBOTO
BEIlECTBA ouocdepsnl,

OMOrecOXUMHUYCCKON IS TSIIBHOCTH
4qeJioBeKa.

IMepeuncasate ocoOeHHOCTH
ouochepsnl KaK riro0ampLHOMI
9KOCHUCTEMBI 3eMJIu

resh.edu.ru
yaklass.ru

Crioco6HOCTB HCIIOJIb30BaTh
npuooperaecMbie npu H3y4YCHUU
OWOJIOTMM 3HAHUS M YMEHHS IpHU
pemeHun nOpoOJsieM, CBSI3aHHBIX C
panuoHaIbHBIM
IIPUPOIOTIOIL30BAHUEM
(Okomornyeckoe BOCITUTAHUE)




6uochepsi»,

«Pacnpoctpanenn
e KHU3HU B
omocdepey,
«O30HOBEIH IKpaH
orocdepr».

4.6. | 3akonomepHocTu | KpyroBopotsi PackpriBaTh coneprkanue | resh.edu.ru CnocoOHOCTh HCIIOJIb30BAaTh
CYIIECTBOBAHUS BEILECTB n TEPMHUHOB u nonsATui: | yaklass.ru npuoOperaeMeble pu W3y49EeHUN
6uochepsr (1 4) OMOTEOXUMITIECKI LICJIOCTHOCTB 6unocdepsl, OWOJIOTUH 3HAaHHUSA W YMCEHUS IIpH

€ LUKIIBI KpyTroBOpOT BCIIECCTB, pelIeHnu TIpoOJIeM, CBSI3aHHBIX C
3JIEMEHTOB OMOTreOXUMHUUECKHE LIUKJIBI PaIHOHATBHBIM

(yrnepona, a3ora). SJIEMCHTOB, 30HATIbHOCTH OPUPOJIOTIONHE30BAHUEM
30HAIBHOCTH Ouocepsl, OGHOMEL. (Okomoruyeckoe BOCIUTAHUE)
6HOChEpEL. OnuceIBaTh KPYrOBOPOT BEIIESCTB,

OCHOBHBIE GHOMBI OMOreOXMMHUUYECKHE IHKJIbI a30Ta

cymm. u yriepoga B Omocdepe.

JlemoncTpatmm: OOBSICHATH NIPUYNHY 30HAJIBHOCTH

Ta6mue! " ounocdepsl. ITepeuuncnsts "

CXEMBI- XapaKTepHU30BaTh OCHOBHBIE

(KpyroBopoT OMOMBI cymu 3eMiTu

yriepoa B

ouochepe»,

«Kpyrosopot

a3oTa B IPUPOJIEN

4.7. | YenoseuectBo B | UemoBeyecTBO B PackpriBaTth coaep>xanue | resh.edu.ru CriocoOHOCTh HUCHOJIb30BATH
ouocdepe 3emun | 6uochepe 3emiu. TEPMHUHOB " nousTuii: | yaklass.ru npuoOperaembie npu U3Y4YEeHUU
1 ) AHTpPOIIOTEHHBIE AHTPONOICHHBIC U3MCHCHMUS, OWOJIOTUM 3HAHUSA HW YMEHHS TIpU

U3MEHEHUs B 9KOJIOTHYCCKUM KpHusuc, pelIeHnu  TpooOJieM, CBSI3aHHBIX C
6I/IOC(1)CPC. riro0ajJbHBIE HpO6J'ICMI>I. panuoHaIbHBIM
I'moGansHBIE XapaKkTepu3oBaTh GuocdepHyro OPUPOJOIIOIIB30BaHUEM
9KOJIOTMYECKHE poJIib ICJI0BCKA. [TpuBoauTH (Oxosornyeckoe BOCHHUTAHUE)
NPOGIEMBL. npUMepsbl aHTPOTIOTeHHBIX
JleMOHCTpaLHH: U3MEHEeHUiB Ouocdepe.
Ta6uue! - OreHuBaTh NOCIIEACTBHS
CXEMBI: 3arpsi3HeHUSI BO3YUIHOM,
«TTpumepHBIe BOJTHOM cpensl, U3MEHEHHUS
AHTPOLIOTEHHBIE KJIMMara, COKpaIleHUsl
posneicTBHS  Ha OuopazHooOpa3usi.
—— dopmynupoBaThb COOCTBEHHYIO

. MMO3UIIMIO [0  OTHOLIEHUIO K
«Baxneiiue

rino0anbLHBIM 158 PETUOHAJIBHBIM




UCTOYHUKU
3arps3HEeHUs
BO3yXa "
TPYHTOBBIX BOA»,
«ITouBa -
Ba)KHEHMIIAs
COCTAaBJIAIONIAs
omocdepsr»,
«®DakTopsl
Jerpajanyuu
TIOYBY,
«ITapHUKOBBII
ahpexT,
«®DakTopsl
PaaroaKTHBHOTO
3arpsA3HEHUS
omocdeprr;
Kpacnas  kHura
P®, uzobpaxenns

SKOJIOTUYECKUM npooiemMam,
apTyMEHTHPOBATh CBOIO  TOYKY
3peHUs.

HazpiBaTh NpUYUHBI MOSIBJICHUS
OPUPOAOOXPAHHOM 9THUKH,
pacKpBIBaThH 3HAYECHHE

Imporpecca JJIs1 nIpecoaoJICHUsA
9KOJIOTUYICCKOT'0O KpUu3uca

OXpaHAEMBIX
BHJIOB PacTeHUH U
JKUBOTHBIX
4.8. | CocymiectBoBanu | CocyiecTBOBaHH PackpriBaTh coaeprxanue | resh.edu.ru CriocoOHOCTh HUCHOJIb30BATH
€ TIIpUpOAbl M | € HpUpOAbl M TEPMUHOB u noHsaTuii: | yaklass.ru npuobpeTaemble npu HU3ydEeHUHU
yenoBeuecta (1 | wemoBeuecTsa. panuroHanbHOE Ouoyioruu 3HAHUA W YMEHHUS TIpU
q) CoxpaHeHue HIpUPOJOIIOTIBE30BAHNE, pelIeHnu  TpooOJieM, CBSI3aHHBIX C
61opa3HO0Opasus yCTOWYHBOE pasBUTHE, PaIMOHAIBHBIM
Kak OCHOBa KO3BOIIOLIAA. OPUPOJOIIOIIB30BaHUEM
YCTOHYHUBOCTH XapakTepru3oBaTh PaLMOHAIBHOEC (Dxosornyeckoe BOCIUTAHUE)
orochepbl. HCITOJIb30BaHUE MIPUPOTHBIX
OcHOBa pEeCypCcOB; OCHOBHBIE IIOJIOXKEHUSI
PALMOHATIBHOTO KOHIIETIIIU A YCTOMYHBOTO
YIpaBJICHUS ba3sBuUTHA.
HNPUPOHBIMU
pecypcamMu H HX
UCIIOJIb30BaHME.
JlocTmkenus
6uostorun "

OXpaHa TPHUPOJIBL.
JemoncTpanuu:




Tabmuubl
CXEMBI:
«buocdepa
YEI0BEK

u

PesepBHOE Bpems

OBLIEE KOJIMYECTBO
YACOBIIO
[MPOTPAMME
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YYEBHO-METO/JHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
1.OBSI3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI AJ151 YYHEHUKA

1. TMaceunuk B.B. buonorus: Jluneitnsii kypc, 10-11 xmacc/ OO0 «APODA»; AO
«3narenncTBO [IpocBenienue»;

METOJUYECKHUE MATEPHAJIBI 1JISA YYUTEJISL

1.. ITocoGue w1 yuuTenei ooieo0pa3zoBaTeIbHBIX KJIACCOB Mo peaakuueit B.B.
ITaceunnka Mockga "[Ipocsemnienue". (K padoueii mporpammel k muaun Y MK B. B. Ilaceunnka
(JIMHEWHBIN KYPC).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.®ectuBans neparorndeckux uaen "OTKPHITHINA ypok"
http://festival.1september.ru/articles/subjects/4

2.Yuutenwckuii moprtain http://www.uchportal.ru/

3. 3aByu. undohttp://www.zavuch.info/

4. OTKpBITHIN KJ1ace (ceTeBoe 00pazoBaresibHOe coobiiecTBo) http://www.openclass.ru/

5. [lencoser.org http://pedsovet.org/

6. CeTb TBOpUCCKHX yunTenei http://www.it-n.ru/

7. Natepuet nopran [Ipolllkomy. pyhttp://www.proshkolu.ru/

8.http://www.mon.gov.ru MuHucTepcTBO 00pa30BaHUs U HAYKU

9.http://www.fipi.ru I[lopran ®UIIN — DeaepanbHbIil HHCTUTYT MEJArOTHYECKUX U3MEPEHHUN

10.http://www.ege.edu.ru [lopran EI'D (mapopMmanmonnoit mognepxku EI'D)

11.http://www.probaege.edu.ru [lopran Exaunerii sx3amen

15.http://edu.ru/index.php @enepanprblii mopran «Poccuiickoe obpazoBaHmue»

16.http://www.infomarker.ru/top8.htmIRUSTEST.RU - denepainbHblii IIEHTp TECTUPOBAHHSI.

17.http://www.pedsovet.org Beepoccuiickuit Matepuer-Ilencoser.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

YUYEBHOE OBOPYJIOBAHUE
CrpaBouHbIe TaOJIUIIBI, MUKPOCKOTI, HATJISTHBIE TOCOOHSI, OMOIOTHYECKHEe MUKPOTIab0paToOpuu.

OBOPYAOBAHMUME JUISA ITPOBEJAEHUS TABOPATOPHBIX,
IMPAKTUYECKHUX PABOT, IEMOHCTPAIIUIA

[TpoexTop, MPOEKIIMOHHBIN 3KpaH, MOHUTOP, KOJIOHKHU, CUCTEMHBIH OJI0K



