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IHHOACHUTEJIBHASA 3AIINCKA

[Ipn pa3paboTke mporpaMMmbl MO OHUOJIOTUU TEOPETHYECKYI0 OCHOBY A
OINpEAENeHHs] TMOAXOJ0B K (POPMHUPOBAHUIO COJAEpPKAHUS Y4eOHOro Mpeamera
«buonorua» cocraBwiM: KoHuenryaineHble nonoxenus PIrocC COO o
B3aMMOOOYCIOBICHHOCTH  II€JIe, COJEp)KaHMs, pPE3yJbTaTOB OOYy4YEeHHUS U
TpeOOBaHUN K YPOBHIO ITOJATOTOBKH BBIITYCKHHUKOB, TTOJIOKEHHS 00 OOIIHUX LEJSIX U
MPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO
oburero oOpazoBanusi B Poccuiickoit denepanuu, a TakkKe MOJOKEHUS O
cnenuguke 6MoIOruM, €€ 3HaYeHUU B MO3HAHUU >KMBOM MPUPOJBLI U 00ECIIeYeHU N
CYLIECTBOBAHMS 4eloBeuecKoro oodmiectBa. COrinacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpeieJIeHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouosioruu [aéT MpENCTaBICHHE O LENix, 00 oOmei
CTpaTeruu OOYy4YeHHUs, BOCHHUTAHUS M Pa3BUTHUA OOYYArOUIUXCS CpEACTBAMU
yuebHoro mpenmera «buonmorusi», omnpenenser o00s3aTeNbHOE NPEIMETHOE
COJEp)KAaHUE, €ro CTPYKTYpY, paclpeneileHue Mo pas3jeaaM M TeMaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh U3yUEHHUsI Yy4eOHOro Marepuaia ¢ y4€ToM
MEXIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOIMKU 0Opa3oBaTEIbLHOIO
npolecca, BO3pacTHBIX 0COOEHHOCTEN 00yYarOIuXCs.

B mporpamMe 1o OuomoruMm TakKe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpeIMETHbIM U TMPEIMETHBIM pe3ylbTaTaM
oOyduenuss B (OPMHPOBAHUM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENbHOM
NeSTENbHOCTU/YUEOHBIX JEHCTBUNM OOYy4YaloIIMXCS MO OCBOCHHMIO COJEpXKAHUS
OMOJIOrMYecKOro o0Opa3oBaHMUA.

B nporpamme no ouonorun (10-11 kmaccel, 6a30BbIii YpOBEHB) peayii30BaH
NOPUHIMI T[PEEMCTBEHHOCTH B H3y4Ye€HUU OHOJOrvu, Onarojapss yemy B HeH
NPOCMaTPUBAETCS HAMNpPaBICHHOCTh HAa pPa3BUTHE 3HAHUM, CBSI3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33pPEHUS, LEHHOCTHBIX
OpPMEHTAlUN JIMYHOCTH, SKOJIOTMYECKOTIO MBILIEHUS, MPEACTABIECHUN O 3J0POBOM
o0pasze KU3HM U OEpeKHBIM OTHOIIEHHEM K OKpYXalolledl MPUPOIHOU cpele.
[ToaToMy Hapsay ¢ uU3ydeHHeM OOIIeOHMOIOrMYeCKUX TEOpU, a TakKe 3HAHUU O
CTPOEHHHU >KMBBIX CHUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B
HUX IPOLIECCOB B NPOrpaMMe MO OHUOJIOTMHU YAEIIEHO BHUMAHHUE MCIOJIb30BAHUIO
MOJIyYEHHBIX 3HAHUUM B MMOBCEIHEBHOM JKM3HU ISl PELICHUS NMPUKIIAIHBIX 33]1a4, B
TOM 4Hclie: NpOo(UIAKTUKU HACIEACTBEHHBIX 3a00JE€BaHUI YeIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJOTUYECKU
1eIeco00pa3HOro TMOBEACHUA B OKpYXKAlolled MNpUpPOTHON cpeae, aHalW3a
BIIMSIHUSA XO3SMCTBEHHOW JAEATENIBHOCTH YEJIOBEKa HAa COCTOSIHUE MPUPOIHBIX WU
UCKYCCTBEHHBIX 9KOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIATHOW HANPABICHHOCTH
yueOHoro npeamera «buonorus» mpoaUKTOBAHO HEOOXOJUMOCTBIO 0O€CTIeueHUs



YCIIOBUH sl pEIIeHUs] OJJHOM M3 aKTyalIbHBIX 3a7a4 IIKOJILHOTO OMOJIOTHYECKOrO
oOpa3oBaHus, KOTOpas Tmpenanojaraer (QopMuUpoBaHHME y  OOy4YarOIIHUXCH
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero oOmiero oOpa3oBaHUS 3aHUMAeT Ba)KHOE
Mecto. OHa obOecnieuuBaer (OpMUPOBAHHME Y OOYHAIOUIUXCSA MPEICTABICHUNU O
Hay4YHOW KapTHHE MHUpA, pacIIUpseT U 0000IIaeT 3HaHUS O JKMBOW Mpupoje, eé
OTJIMYUTENIbHBIX TPU3HAKaX — YpPOBHEBOW OpraHM3allid M HBOJIOIUHU, CO31aET
yCIOBUSL  JJsi:  TIO3HAHMSI  3aKOHOB  JKMBOM  mpupoasl, (GOpMUPOBaHHUSA
(YHKIMOHAIBHOW T'PAMOTHOCTH, HABBIKOB 3J0pPOBOr0 M 0Oe3omacHoro ooOpasa
KHU3HU, SKOJIOTMYECKOTO MBIIIJICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TaKXkKe JIJIsl PeICHHUs] BOCTIUTATENbHbBIX U
pa3BUBAOLIMX  337a4  CpeIHero  oOmero  oOpa3oBaHUs, COLUMAIU3ALNH
oOyuaromuxcs. M3ydenue 6uonoruu odecrieynBaeT yciaoBus s popMUpOBaHUS
UHTEIUIEKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HH(POPMAIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpBl, CIOCOOCTBYET HMHTErpaluy OMOJIOrMYECKHUX 3HAHHUM ¢
MPEJCTaBICHUAMH U3 JPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (U3UKH, XUMUU
u reorpadun. Ha3BaHHBIE TONOKEHUS O TMpeaHA3HAYCHUH Y4eOHOTO MpeaMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEAeNieHus IMOAXOAOB K OTOopy u
CTPYKTYPUPOBAaHUIO €ro COJAEp:KaHMs, IMPEACTABIEHHOIO B MpOrpamMme [0
OMOJIOTHH.

Ot16op conmepkanusi ydebHoro npeamera «buomorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3UIMKA KyJIbTYpOCOOOpPa3HOrO MOJAXO0/la, B COOTBETCTBUHU C
KOTOpPBIM O0yYaromuecs: JOJKHBI OCBOMTH 3HAHUA W YMEHHS, 3HAUYUMBbIC IS
dopmupoBaHusi 00IIEH KyIbTYphl, ONpEACIAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBEKa B OKPY’KAroUIel MPUPOAHONU cpejie, BOCTpEOOBAHHbIE B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOM aesTenbHOCTH. Oco0oe MeCTO B ATON CHUCTeME 3HaHUU
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIy)KaT OCHOBOM /1J1s1 (hOpMHUPOBAHUS
MPEJCTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
[EHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHH3allUu
OMOJIOTNYECKOro 00pa3OBaAHMSL.

CTpyKTypUpOBaHUE COJCpXKaHUS YYEOHOro MaTepuaia B MPOrpaMme II0
OMOJIOTMH OCYIIECTBICHO C YYE€TOM NPUOPUTETHOrO 3HAYECHHS 3HAHHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSX KUBOUM MPHUPOABI, O €€ YPOBHEBOW OpraHU3aIii 1
HBOJIIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOro npenmera «buomorus»
BBIJICNIEHBI CIEAYIONINE COoepKaTeabHble TuHUU: «buonorus kak Hayka. MeTobl
HAy4yHOTO To3HaHUs», «KieTka kak Ouonormdeckas cucremay, «OpraHu3M Kak



Oouonornueckas cucrema», «CucremMa M MHOrooOpasue OpPraHMYECKOrO MHUpPay,
«OBOJIOMSA KUBOU MIPUPOABI», « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp uszyuenus yuyeOHoro mnpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIQZICHHUE  OOYyYalOIIMMHCS  3HAHUSAMU O  CTPYKTYPHO-(QYHKIMOHAJIbHON
OpraHM3allMM JKUBBIX CHCTEM pa3HOr0 paHra MW NOpUOOpeTeHue yMEHUi
MCIIOJI30BaTh 3TU 3HAHUS Uil TPAMOTHBIX JEMCTBUM B OTHOIIEHHH OOBEKTOB
KUBOI NPUPOBI U PELIECHUS PA3TUYHBIX )KM3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIeUnBAETCS PELICHUEM CIEAYIOUINX 3a/]1a4:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMBbl 3HAHUU O OHOJIOTMYECKUX TEOPUSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIYKAIlMX OCHOBOU
g (OpMUPOBAHMSI MPENCTABICHUI O €CTECTBEHHO-Hay4YHOM KapTUHE MUpa, O
METOJ[aX Hay4YHOro MO3HAHMS, CTPOCHUH, MHOI000pa3ul U OCOOEHHOCTSAX >KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHU3aLUH, BBIIAKOIIMXCS OTKPBITHIX U COBPEMEHHBIX
HICCJICIOBAHUSX B OMOJIOTHH;

(GopmupoBaHue y oOydarolUXCsl MO3HABATEIbHBIX, MHTEIIEKTYaJIbHBIX W
TBOPUYECKUX CIIOCOOHOCTEN B IMPOLECCE aHAIM3a JAHHBIX O MYTIX Pa3BUTHS B
OMOJIOrMHM HAy4YHBIX B3IJISI0B, MAEH M MOAXOAOB K H3YUYCHHIO KHUBBIX CHUCTEM
Pa3HOro YpOBHS OpraHu3aluy;

CTaHOBJEHHE Yy oOOywarommxcs oOmel KyiabTypsl, (QYHKIMOHAJIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYXKAIOLIEro
MHUpa JKMBOW MPUPOJALI HA OCHOBAaHWUM 3HAHUWA W OMNbITA, IOJYYEHHBIX IpHU
U3Y4YeHUU OUOJIOTHUU;

(GopmMupoBaHue y oOOydalooIUXCs YMEHHUH WJUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HaHUM B MPAKTUYECKOM NEATEIbHOCTU YEIOBEKa, Pa3BUTUHU
COBPEMEHHBIX METULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHil;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTH IMO3HAHUS YEJIOBEKOM KUBOUH
OpUPOJIbl, HEOOXOIUMOCTH OEPEKHOT0 OTHOLIEHUS K HEM, COOJIIOIEHUS AITUUECKUX
HOPM NP NPOBEACHUH OMOJIOTHYECKUX HUCCIIEIOBaHMUIA;

OCO3HAHUE IICHHOCTH OWOJOrMYECKUX 3HAHUI [JS TOBBIINICHUS YPOBHSA
AKOJIOTHYECKOM KYJIBTYpPBIL, JUIsl (POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHHS;

NPUMEHEHUE IPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEIHEBHOM KU3HU AJIs
OLICHKU ITOCJIEICTBUI CBOEH AESITEIBHOCTH 110 OTHOLIECHUIO K OKPYKAIOLIEH Cpele,
COOCTBEHHOMY 370pOBBIO, OOOCHOBaHHE W COOJIOACHHE Mep NPOPUIAKTUKU
3a00J1€BaHUM.

B cucreme cpennero oOuiero obpazoBanust «buonorus», mzydaemas Ha
0a30BOM YypOBHE, SIBJISIETCSI 00s3aTENbHBIM Y4YEOHBIM IPEAMETOM, BXOMASAIIUM B
cocTaB npeaMeTHoN 00macTi «EcTecTBeHHO-HAYUYHbIE PEAMETBI».



Jlist m3ydenust Onooruu Ha 6a30BOM yPOBHE CPEAHETO 00Iero oopa3oBaHus
orBoauTcs 68 dacoB: B 10 kimacce — 34 vaca (1 gac B Hexmemo), B 11 kimacce — 34
yaca (1 yac B Hezemo).



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. Buosorust kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (puimocodueit, 3TUKON, SCTETUKON U MPaBOM.
Ponp Ouonorun B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTHUECKUX HaYK.

MeToabl O3HAHUS KUBOUM MPUPOJIBI (HAOTIO/IEHHE, YIKCIIEPUMEHT, ONKMCAHUE,
U3MEpEHUe, KIacCU(pUKaLMs, MOJETUPOBAHUE, CTaTUCTHYECKass o00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

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

Tabmuupl 1 cxeMbl: «MeTobl TO3HAHUS )KUBOU MTPUPOIBI».

JlabopaTopHble U MpaKTHYEeCKHEe PadoThI:

[Ipaktuueckas pabora Ne 1. «cmonp30BaHHE pa3IWYHBIX METOIOB IPHU
M3Y4EHUU OMOJIOTNYECKUX OOBEKTOBY.

Tema 2. )KuBble cUCTeMbl U X OPraHU3ALMS.

JXuBble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouonorun. OTinuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CaoticTBa OMOCHCTEM U MX pa3zHOOOpas3ue. YPOBHU OpraHU3aIui OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIECTOYHBIA, TKAHEBbIM, OPraHU3MEHHBIA, MNOMYISLIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoeHOTHYECKU ), OnocepHbIil.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBD».

O6opynoBanue: moaenb mojiekyibl JIHK.

Tema 3. XumMHnuyecKuii COCTAB M CTPOCHHE KJICTKH.

XUMHYECKAN COCTAB KJIETKU. XHUMHUYECKHE DIJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpO3JIeMeHThl. Bosla 1 MUHEpaibHbIEC BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAIbHBIX BelIeCTB B KieTke. llomnepxanue
OCMOTHYECKOro Oayanca.

benku. CoctaB u cTpoeHre OeTKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnnmbie 1 3aMEHUMbIE aMHUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKyJbl (TepBUYHAS, BTOpUYHAS, TpPETHUUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XHMHYECKHEe cBoilcTBa OenkoB. buosnoruueckue
GbyHKIIUN OENKOB.



®epmenTsl — Ouomormueckue KaraiamzaTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHocts. KodepmenTsl. BuraMHHBL
OTanuust PepMEHTOB OT HEOPTaHMUECKUX KAaTaIU3aTOPOB.

VYrineBogel:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30Kcupub03a),
aucaxapuabl  (caxapo3a, JaKTo3a) M ToJMcaxapulbl (Kpaxmai, TJIMKOTEH,
LeI0I103a). bruonornyeckne GyHKIMM YIII€BOIOB.

Jlunuasl:  Tpurnuuepuapl, Qochonunuasl, crepouabl. ['mapoduibHO-
rupodoOHbie  cBoiicTBa. buonornyeckue ¢ynkuun sununoB. CpaBHEHUE
yTJI€BOJIOB, OEJIKOB U JIUMHI0B KaK HICTOUHHUKOB SHEPTUH.

HyxnennoBeie xkucnorsl: JHK wu PHK. Hykneotuaer — MoHOMEpHI
HykiIeuHOBbIX KHcIoT. Ctpoenne u pynkuuu JJHK. Crpoenune n pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GyHKITUH.

[uronorusa — Hayka o kiierke. Kilerounast Teopust — npuMep B3auMOICHUCTBHS
uzeH u (akToB B HAYYHOM MO3HAHUU. METOIbI U3yUeHUs KIETKH.

Knerka kak wenoctHas >xuBas cucrema. OOmme NpU3HAKK —KIETOK:
3aMKHyTasi HapykHas MmMemOpana, monekyinbl JIHK kak renermueckuil ammapar,
cUCTEeMa CUHTe3a Oenka.

Tunel KJIETOK: »yKapuOTHYecKass MW mpokapuoruyeckasd. OcoOeHHOCTH
CTpOEHHUsl MpokapuoThuyeckor kieTku. Kierounas crenka Oaxrtepuil. CTpoeHue
DYKapUOTHYECKOM KIETKH. OCHOBHBIE OTJIMYMSI PACTUTEIBHOW, J>KUBOTHOM H
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIHUKC, MX
¢yukuuu. [Tnazmarnueckas memOpana, e€ ceorictBa v pyHkuuu. [{utomnasma u eé
opranouabl. OnHoMmeMmOpaHHble opraHoujbl kierku: OIIC, anmapat ['ompmxwu,
an30cOoMBI. IlolyaBTOHOMHBIE OPraHOWIBl KJIETKU: MHUTOXOHAPHH, ILIACTUIBI.
[Tpoucxoxnenne MUTOXOHApPWM u TiacTua. Bunmbl mactun. HememOpannbie
OpraHOMJIbl KJIETKU: PpUOOCOMBI, KJIETOUHBIA WEHTpP, LIEHTPUOJH, PECHUYKHU,
KryTukd. QyHKIIUHA OpraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynasaTopHblii HeHTp kieTku. CTpoeHue sjpa: sjiepHas 000s0uKa,
KapuoIuIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanum:

[Toptpersi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. @panxinn, K. M. bap.

Huarpammel:  «PacnipeneneHue XUMHUYECKMX JJIEMEHTOB B HEXKHMBOHU
npupone», «Pacnpenenenne XMMUYECKUX 2JIEMEHTOB B )KUBOHU IIPUPOLIEY.

Tabnuubr u cxemsl: «llepuonuueckas TabnuLIa XUMHUYECKHX 3JIEMEHTOBY,
«CtpoeHne MoJIeKyJIbl BOAb», «buocunres 0enkay, «CTpoeHre MOJIEKYJIbl OenKay,
«Ctpoenune pepmenrtay, «Hyknennossie kucnorsl. [JHK», «Ctpoenue Monexysbl



AT®», «CtpoeHne 3yKapHOTUYECKON KIeTKH», «CTpOCHHE JKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpOoeHHne IPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sipa KIETKNn», «YTIeBOAb», «JIunuap.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHE JJI IPOBEIACHHUS
HAOJIIOICHNIA, W3MEPEHMI, HKCIEPUMEHTOB, MUKPOMIpENapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHble U NpaKTHYecKue padoThI:

JlaGoparopnass pabora Ne 1. «M3yueHue KaTaqTuTUYECKON AaKTUBHOCTH
¢dbepMeHTOB (Ha TpUMeEpE aMHIIa3bl UK KaTalasbl).

JlaGoparopHass pabora Neo 2. «M3ydyeHue CTpOEHHMS KIETOK paCTEHUH,
KUBOTHBIX U OaKTEepUil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHKpOMpernaparax M HX
OIICAHUE.

Tema 4. ’KnzneneaTeJJbHOCTL KJIETKH.

OOMeH BeliecTB, Wi MeTa0oIu3M. ACCUMUIIALINS (TUTACTUYECKUM OOMEH) U
JUCCUMWIISIIIUS (9HEPreTUUeCKuid OOMEH) — JB€ CTOPOHBI €IMHOr0 IMpolecca
MeTabonu3zma. Poib 3aKOHOB COXpaHEHHUs BELIECTB W YHEPrud B MOHUMaHUU
MeTabonu3ma.

Tuner oOmena BerecTB: aBTOTpoHBIN U TeTepoTpodHbId. Pons dhepmeHTOB
B OOMEHE BEILIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dotocunTe3a. DPhekTUBHOCTh hoTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a IS KU3HU
Ha 3emiie. BausiHue ycioBuii cpeasl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3UpYIoIIHe OakTepruu. 3HaUeHHEe XEMOCHHTE3a ISt
KU3HU Ha 3eMIIE.

OHeprernueckuii oOMeH B KjeTke. PaciuersieHue BelecTB, BBIACICHHE U
AKKyMYJIUPOBAHHE DSHEPrUUM B KJIETKE. OTambl 3SHEPreTUYecKoro OoOMeEHa.
I'mukonus. bpoxenne m ero Buabl. KHCIOPOJHOE OKHUCIEHWE, WU KIETOYHOE
JbIXaHHE. OkucnuTeNnbHOE dbochopunupoBaHue. OddexTuBHOCTH
SHEPIeTUYCCKOro OOMEHA.

Peakiun wmaTpuuHoro cuHre3a. Il'eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHerudeckoil mHpopManuu B KJeTKe. ['@HeTHYecKHil KOJ M €ro
cBoricTBa. Tpanckpuniusa — matpuunblii cuaTte3 PHK. Tpancnsuus — 6uocunTtes
O0enka. Otambl TpaHcasiuud. KomupoBanue amuuokucior. Pombp pubGocom B
OnocuHTe3e Oemnka.

Hexnerounsie ¢hopmbl xku3Hu — BUpychl. cTopus oTkpeiTus Bupycos (/. H.
NBanosckuit). OCOOCHHOCTH CTPOCHHMS M JKU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >KWBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmyHonepuuura yenoeka (BMY) — BozOyaurens CIIM/la.



OOparHast ~ TpaHCKpWIIAs, peBepTaza u  uWHTerpaza.  lIpodmmakrtuka
pacupocTpaHeHUs! BUPYCHBIX 3a00JIEBAHMIA.

JdemoHncTpanum:

IToptpersi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmumpl 1 cxembl: «Tunel muTaHus», «Metaboauzm», «MHUTOXOHIPHUSY,
«QHepreTuyeckuii oomMen», «Xiopomiacty, «Dorocunres», «Ctpoenue JIHK»,
«CTpoeHue U PyHKIMOHUpPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Koay,
«Bupyce», «bakrepunodaru», «Ctpoenue u xuzHeHHbIM nukia Bupyca CIIN/a,
6akrepuodaray, «Pemnukarus JTHK.

Ob6opynoBanue: monenu-anmuvkauuu «Yasoenue IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHune KIETKU», MoAelb cTpykTypbl JTHK.

Tema 5. PasMHoOKeHNe M1 MHAMBHAYAJbHOE PAa3BUTHE OPraHU3MOB.

Kierounsrii muki, wWin JKU3HCHHBIM LMK KieTkW. WHTepdaza m MHTO3.
[Ipoueccrl, mpotekaromue B uHTepdase. Pemnukanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JINTmon AHbIN u rarIONIHBIN XPOMOCOMHBIE ~ HAOOpHI. XpomaTusl.
[{uTonornuecknue OCHOBBI Pa3sMHOXKEHUS U  WHIMBUIYAJbHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinerkn — Muto3. Craauu muto3a. IIpouecchl, MpoUCXoasdIIne Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOTOrHYECKUI CMBICT MUTO34.

[Iporpammupyemasi THOEINb KJIETKH — aroITo3.

®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecronoe U mojoBoe. Buasl 6ecrnonoro
Pa3MHOXKEHUS: JEJIECHUE HAaJIBOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. VCKyCCTBEHHOE KIOHHUPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE ISl CEIEKIINHU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYHS OT OECIOIO0rO.

Meiio3. Cragun menosa. [Iponeccsl, mpoucxonsiiue Ha CTagusx Meno3sa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormyeckuii cMmbici U
3HaYeHUE MeHo3a.

['amerorenes — mnpouecc 00pa3oBaHUs NOJOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKM U SMYHUKU. OOpa3oBaHHME M PA3BUTHE MOJOBBIX
KJIETOK — TaMmeT (ClepMaTo30M, SIMIEKIeTKa) — CIEpMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHUS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAJIBLHOE pa3BUTHE
(aMOpuorenes). Jtanbl SMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobsienue, racTtpynsanus, opraHorenes. IloctamOpuonanbHOEe pazButHe. THIbI
NOCTAIMOPUOHAJILHOTO PAa3BUTHS: MpsAMOE, HempsMoe (IMYUHOYHOE). BrusiHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButue pacteHuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuupl U cxembl: «POpMBI pPa3MHOKEHHUS OPraHU3MOBY», «/[BolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUi», «BereraTuBHOE pa3MHOXKEHUE
pactenuit», «Jlemenue kieTku Oaktepuit», «CTpPOCHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Kierounbiit mukiy, «Pemnmukamus JJHK», «Mutosy,
«Menos», «lIpsamoe u HEenpsaMoe pa3BuTuey», «l'aMerorenes y MIEKONMUTAIOINX U
4yenoBeKa», «OCHOBHBIE CTAJIMU OHTOI'E€HE3a».

O6opynoBaHue: MMKPOCKOTI, MUKpOTIpEnapaThbl «CriepMaTo30uabl
MJICKOIUTAIOIIETO», «UIEKIIETKa MIIEKOMUTAMEro», «KapuoknHe3 B KJETKax
KOpElIKa JyKa», MarHuTHas MoJeb-alniuiukanus «Jlenenue KIeTKu», MOJelb
JTHK, Mmoznenb MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U MpaKTHYEeCKHEe PadoThI:

JlaGoparopnass pabora Ne 3. «HaOmromeHwe MuTO3a B KIETKaX KOHUYHKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMIPENapaTax».

JlaGopatopHass pa6ora Ne 4. «3yueHune CTpOEHMsI TOJIOBBIX KIETOK Ha
TFOTOBBIX MUKpPOMpENnapaTax».

Tema 6. HacsieicTBEHHOCTh M1 MK3MEHYUBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHeTukd. Mcropusa pa3Butus reHeTukd. Poip nuronoruu
U AMOPHUOJIOTMM B CTAHOBJICHUMM TEHETUKH. BKiam pOCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETHKU. METOAbl TEeHETHUKU (TUOPHUIOJIOTHUYECKUM,
IIUTOTCHETUYECKUHM, MOJICKYISApHO-TeHeTHUEeCKH). (OCHOBHBIE T'€HETUYECKHE
noHATHus. [ 'eHeTnyecKkass CHMBOJIMKA, HCIIOJIb3YEeMasl B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAHUA MPU3HAKOB, yCTaHOBIIEHHbIE . MeHaenem.
MonorubpugHoe CKpenuBaHue. 3aKOH eIuHOo00pa3us THOPUIOB IIEPBOTO
nokojeHusi. IlpaBuino gomMuHHMpOBaHUs. 3aKOH pACIICIUICHUS TPU3HAKOB.
I'mnoresa yucrorsl ramer. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJEOBaHUS
npu3HakoB.  LluToreHernueckue  OCHOBBI  JUTHOPHIHOIO  CKpEUIMBAHUS.
Ananusupyoliee ckpemuBaue. Mcrnoap30BaHNe aHAUTU3UPYIONIETO CKPEITUBaHUS
JUISL OTIpeJIeTICHNS TEHOTHITA OCOOH.

CuemnieHHoe HacneaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HAaCJIEJIOBaHMIO T'eHOB. HapylieHue cuemnieHus reHoB B pe3ysibTare
KPOCCHHTOBEpA.

XpoMOCOMHas TEOPHs HACIEACTBEHHOCTH. | €HeTUYECKHUE KapThl.



I'eneruka mona. XpoMOCOMHOE OmpezeneHue mnoia. AyTocOMbl U TMOJOBBIE
XpoMocoMBl. ['omoramerHeie M reTeporaMeTrHsie OpraHusmbl. HacnemoBaHwue
MPU3HAKOB, CLETVIEHHBIX C MTOJIOM.

N3menunBOCTh. BB N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJICACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHUYMBOCTH.  XapAKTEPUCTHKA
MOAU(DUKAIIMOHHOW U3MEHYMBOCTU. BapualioHHbIN psill U BapUallMOHHAsI KPUBas.
Hopma peakuum npuszHaka. KonnyecTBEHHBIE M KaUYE€CTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBennasi, wim TeHOTHUIUYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
M3MEHYMBOCTh. Meio3 W TMOoJOBOM MpoIecc — OCHOBAa KOMOWHATUBHOM
U3MEHYMBOCTU. MyTallMOHHAs U3MEHYMBOCTh. Kiaccudukaiiust MyTamuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U npuunHbl MyTaluii. MyTrareHHbie (GaKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HacliecTBeHHOM nu3menunBoctu H. M. BaBuiosa.

BresnepHast HaCIeACTBEHHOCTh U U3MEHYHUBOCTD.

I'enernka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOAbl T€HETHUKHU
YeJloBeKa: TeHeaIorMueCcKui, OJIM3HEI[OBbIN, IUTOT€HETUYECKH I, OMOXMMUYECKHUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEAEIIECHNE IE€HOTHIIA:
MOJTHON€HOMHOE CEKBEHUPOBAHUE, '€HOTUIUPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[II1P-amamu3a. HacneacTBennsie 3a00JIcBaHUS 4YeEIIOBEKA: T'CHHBIC OOJIC3HHU,
00JIe3HU C HACJIEICTBEHHOM NpPerpacroioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue H reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUMMBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUITAKTUKHA U JICUCHUS T€HETHYECKHUX
0osne3Hel. MenuKO-TeHEeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYEHHE MEIULUHCKOU
TE€HETUKU B MPEAOTBPAIEHUN 1 JIEUCHUN I'eHEeTUUECKUX 3a00JIEBaHUM YeTOBEKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmuupt u  cxembl:  «MOHOrMOpUIHOE  CKpEIIMBAaHUE U €0
HUTOI€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHHS] U €ro LHUTOr€HETHYECKas
OCHOBa»,  «3aKOH  YHUCTOTBI  ramery», «/lurubpugHoe  CKpelIMBaHUEY,
«{uTomorudyeckue OCHOBBI JTUTUOPUTHOTO CKpEILLUBAHUS», «Meio3,
«B3aumoneicTBue aieNbHBIX TE€HOBY», «I'€HETHYECKHWE KapThl PACTEHUM,
KUBOTHBIX U YEJIOBEKa», «l'€HeTuka mosay, «3aKOHOMEPHOCTH HACIEHOBaHMS,
CLUEIUIEHHOr0 ¢ mnoiioMm», «Kapuorumsl YemoBeka U KUBOTHBIX», «Buasl
M3MEHUYMBOCTHY», «MoaudukannoHHas W3MEHUYMBOCTHY, «HacmemoBanme pesyc-
dakTopay, «I'eHeTnka rpymnm KpoBu», «MyTallMOHHAs U3MEHYUBOCTH.

OO6opynoBanue: Mopaenu-anuIiMKanud «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonnoe nmomunupoBaHuey», «JluruOpuaHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOII W MHUKpompemnapar «Jlpo3oduna» (HopMa, MyTauuu
(OpMBI KPBUIBEB U OKPACKH Teja), repOapuit «I'opox moCEeBHOM.

JlaGopaTopHble U NpaKTHYecKHe padoThbl:

JlaGoparopnasi pabora No 5. «3ydeHue pe3ynbTaTOB MOHOTMOPHIHOTO MU
TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(HIIBI Ha TOTOBBIX MUKPOMpEIapaTaxy.

Jlabopatopnas padora Ne 6. «M3yyeHrne MoauUKaIIMOHHON U3MEHUUBOCTH,
IIOCTPOEHUE BApUALMOHHOI0 Psifia U BApUALIMOHHON KPUBOI.

JlaGoparopnasi pabora Ne 7. «AHanu3 MyTranuid y Ipo30(puibl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHUE U aHAIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesteknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexuysi Kak Hayka M IMPOILECC. 3apOKICHUE CEJIIEKIUU U JIOMECTHUKALUS.
VYuenne H. W. BaBunoBa o0 1eHTpaX NOPOUCXOXKAEHUS U MHOrooOpaszus
KYJIbTYpHBIX pacTeHuil. LIeHTpbl MpPOUCXOXKAEHUS AOMAIIHUX *KUBOTHBIX. CoOpT,
nopoAa, MTaMM.

CoBpeMeHHbIE METOJIbI CelIeKIMi. MacCOBBIN U WHAUBUYAIbHBI OTOOPHI B
CEJNIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa 3KCTepbepa. bIU3KOpoJICTBEHHOE
ckpeuuBaHue — WHOpuAMHT. Yucras jnuHusa. CKpenMBaHWE YHUCTBIX JIUHUU.
I'erepo3uc, wnu rubpunnas cuia. HepoacTBeHHOE CKpelidBaHUE — ayTOPUAMHT.
Otnanénnas tuOpuamsanus U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes U
MOJIyYEHHE TOJUIUIOUJ0B. JIOCTHIKEHHSI CENEeKUUMU pPACTEHUM, >KUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonoruss kak oOTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpHs. ITallbl
co3nanust pexkomOuHaHTHOM JIHK w TpaHcrenHwsix opranusmoB. Kierounas
nxkeHepud. Knerounsie KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHHM.
KnonupoBanue BBICOKONPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okoyiorudecknue U dThdeckue  mpobiembl. MO —  reHeTudecku
MOJIU(PUITMIPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[Toptpersi: H. M. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuiet u cxemsl: kKapra «lleHTpbl NPOMCXOXKIEHHS W MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «[lopoasl 1OMalIHUX KUBOTHBIX», «CoOpTa KyJIbTYPHBIX
pacrenunity, «Otaanénnas rudpuauzanus», «Padotel akagemuka M. ©. Banosay,
«[Tomumnougus», «OObekThl OuoTexHONOTHNY», «KieTtouHble KyabTYyphl U
KJIOHUpOBaHue», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISIKH TUIOA0B M KOPHETIIIOIOB TUKUX (DOPM M KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.



JlabopaTopHble M IpaKkTH4YecKne padoThbl:

Okckypcuss «OCHOBHBIE METOJbl W JIOCTHKECHUS CEJIEKIMA PACTEHUU H
’KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIMIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIM ~ y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpPaTOPHIO
arpoOyHMBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLIUOHHAS 0HOJIOTHS.

[Ipeanocbulku BO3HHUKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLMOHHAS
Teopus U €€ MecTO B OMONIOruM. BiHsiHME 3BOJIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CBuzerenbcTBa HBoNONUU. [lameoHTOIOrMYECKHE: TOCIIEN0BATEIHLHOCTD
MOSIBJICHHUST BHUJOB B TAJCOHTOJIOTMUYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
Buoreorpadguueckue: cxoncTBo u paznuure ¢payH u (GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHUE: CXOJACTBA U Pa3iIuuus HSMOPHOHOB pa3HBIX BHUIOB
M03BOHOUYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, aHaJIOTHYHbIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXHUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OIMYECKMX MyTed Yy BcCex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. IlpeAnochlIKM BO3HUKHOBEHHUS
JapBUHK3MA. JIBWXKylue CHibl 3BOMIONMHM BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONMpEAENEHHAsT W3MEHYHUBOCTD,
O6opb0a 3a CyllecTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ OCHOBHBIE MOJT0KEHHUS.

Muxkpossosonus. [lomynsnus kak eauHULA BUAA U 3BOJIIOLHH.

JBrxymue cuibl ((hakTopbl) SBOJIOLMHA BUAOB B Npupoje. MyTallMOHHbBIN
npouecc ¥ KOMOWMHATHMBHASI M3MEHYMBOCTH. llomynsiiMoOHHBIE BONHBI M Jpeud
reHoB. M3onsanust u Murparusi.

EcrecTBennbiit  or60op — HampaBisromuii ¢akrtop sBomonun. DopmMbl
€CTECTBEHHOT0 0TOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB KakK pe3yiabTaT 3Bodouuu. [Ipumepsr
PUCTIOCOOJICHU Y OpraHu3MoB. ApoMoph03bl U UAHOAAANITAIIIY.

Bun wu BumooOpazoBanue. Kputepunm Buma. OcHOBHbIE  (OPMBI
BUJI000pa3oBaHus: reorpauyeckoe, SKOIOrHYECKOe.

MakposBosonusi. PopMbl  IBONIONUU:  (pUiIeTUYECKas, JUBEPreHTHas,
KOHBEpreHTHasl, mapasuiesbHas. HeoOpatuMocTh 3BONIOIUY.

[IpoucxoxieHHEe OT HeClEeNHaTIU3UpPOBaHHBIX NpenkoB. IIporpeccupyronas
crnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Moptpersi: K. Jlunnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkenb, . Mromep, A. H. CeBeprios.
Tabnuupl 1 cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emie», «3apoAbIln

MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «Dopmbl  0opbObI 32
cyiecTBoBanne», «EcTecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB PACTCHHIN,
«MHoroobpasue  1opoa  KHUBOTHBIX», «[Tomynsaumum», «MyTtaunonHas

U3MEHUYHMBOCTH», «ApoMopdo3b», «Maunoamantamuuy, «OO0mas aereHepanusy,
«/IBmxymme cunbl 3Bomoouun», «Kapra-cxema wapuipyra nyrtemectBus Y.
Hapsunay, «boprba 3a cymectBoBaHue», «lIpucrnoco0IeHHOCTh OPTraHU3MOBY,
«["eorpaduueckoe BunooOpazoBaHmey, «IKOIOTUIECKOE BUI000PA30BAHUE).

OOGopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMUHBIMU THUIIAMH OKPAaCKH,
HAOOp IJIOIOB M CeMsH, KoyuieKius «[Ipumepbl 3alIUTHBIX MPUCTOCOOTIEHUN Yy
KUBOTHBIX», MOjielib «OCHOBHBIC HAIPaBJICHUS DBOJIOIUNY», 00BEMHAS MOJEIb
«CTpoeHue rojIoBHOIO MO3ra MO3BOHOYHBIX .

buoreorpaduueckas kapra wmupa, Koimekuus «DopMbl COXPaHHOCTHU
UCKOIMAEMBIX JKMBOTHBIX W pacTeHWi», Moaenp ammukanus «llepekpéct
XpOMOCOM», BIaxHble mpenapatel «Pa3Butue Hacekomoroy», «Pa3Burtue
JSATYIIKAY, MUKponpenapaT «/[po3odumay (Hopma, Mytaruu (GOpMBI KPBUILEB H
OKpPACKH Tena).

JlabopaTopHble U MpaKTHYeCKHEe PadoThI:

Jlaboparopnasi pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTUUECKOMY
KPUTEPHUIO».

JlabopatopHas pabora Ne 2. «Onucanue NpucroCcOOJEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIBHOT O XapaKTepay.

Tema 2. Bo3HMKHOBeHHEe U Pa3BUTHE KM3HHM HA 3em.ie.

JloHay4yHbIE TPEACTaBIEHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HUKHOBEHHUS KW3HM Ha 3emiie: a0uoreHe3 M MaHCHEpMHS. XUMUUYECKas
ABOMIIOIUS. AOHOT€HHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MTOATBEPKIACHNE XUMUYECKOW 3BONMIOLNK. HauanpHbIe 3Tanbl
ouonornyeckoi sBomonuu. [mmoresza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHUE NPOTOKJIETKU. [lepBble KIETKM W MX 3BOJIIOLUA.
®opMHUPOBAHUE OCHOBHBIX TPYIII KMBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam U nepuogaM. Karapxei. Apxeiickas u
mpoTepo3oiickas 3pel. llameo3oiickas spa W €€ mnepuUoOAbl: KEMOPUHCKHIA,
OpPJIOBUKCKHH, CUITYPUUCKUN, TEBOHCKN, KAMEHHOYTOJIbHBIM, TIEPMCKH.

Me3o30KcKas 3pa U €€ NePUoAbl: TPUACOBBIN, FOPCKUNA, METTOBOM.

KaiiHo3o0Mickass »3pa W €€ mnepuoAbl: NAJICOr€HOBBIM, HEOICHOBBIMH,
AHTPOITOr€HOBBIM.



XapakTepucTuKa KIMMaTa M IeoJOTMYecKuX MpoueccoB. OCHOBHBIE 3Talbl
ABOJIIOLMM PACTUTEIBHOIO M >KMBOTHOIO MHUpa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [losiBIIeHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCcKOro Mupa Kak OTpaxkeHue »3Boiirouuu. OCHOBHbIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

DBOIOLMS YeT0BeKa. AHTPONOJIOrHsl Kak Hayka. PazButue npeacTaBieHuil o
NPOUCXOXKIEHUU uYenoBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxoxacrtBa u
pa3nuYMs YeI0oBeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YeIIOBEKa.

HBuwxymue  cwibl  (pakTopsbl) AHTPOITOr€HE3a. Hacnencreennas
M3MEHUYMBOCTb M  €CTECTBEHHBIM 0TOOp. OOmecTBeHHBI 00pa3  KU3HH,
U3TrOTOBJICHUE OPYAUI TPy/Aa, MBIIIIEHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH 3BOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpamoxomsumi, YenoBek HeaHAEpPTAIbCKHM, YenoBek
pa3ymHblii. Haxonku ucKoOmaembIX OCTaTKOB, BpEeMsl CYIIECTBOBAaHHUSA, 001acTb
pacnpocTpaHeHusi, 00bEM TOJI0BHOTO MO3Ta, 00pa3 )KU3HU, OPYIHU.

YenoBeueckue pacbl. OCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  HErpo-aBCTpajougHasi  (SKBaTOpuaiabHasi),  MOHTOJOHWIHAS
(a3marcko-amepukaHckas).  UepTel  MPHUCIOCOOJIECHHOCTH  MpeACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBHUSIM CYILIECTBOBAHMS. EJMHCTBO 4enOBEYECKUX pac.
Kpuruka pacuszma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabnuupsl 1 cxembl: «Bo3nukHoBeHHe CoJHEUHOU cucTeMbl», «Pa3BuTHe
opranudeckoro Mupay», «PacturenbHas kieTka», <«OKUBOTHas  KIIETKa,
«I[Ipokapuornueckass kinerka», «COBpeMEHHas CHCTEMAa OPraHUYECKOr0 MUPAY,
«CpaBHEHHE AHATOMHUYECKMX YEpPT CTPOCHHS 4YEIOBEKAa M YeIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeECTa MAJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 uesoBeKa», «/IpeBHeimue moan», «peBnue monum», «llepBbie
COBPEMEHHBIE JTI0N», «HenoBeuecKknue paco».

O6opynoBanue:  Mmynsiku  «[Ipoucxoxnenne  4yenoBeka»  (OKOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMAHBOHIIA), CJICTIKU WIIU
U300pa)KEHUsI KaMEHHBIX OpYyAud TEpBOOBITHOrO YeIoBeKa (KaMHHU-UOMIEPHI,
pyoOuna, ckpebna), TEOXpOHOJOTMYecKas TaOnuia, KOUIeKius «DopMbl
COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHUI.

JlabopaTopHble U MpaKTHYeCKHEe PadoThI:

[Tpaktuueckas padora Ne 1. «/3yueHue UCKOMAEMbIX OCTATKOB PacCTEHUU U
KUBOTHBIX B KOJUIEKIIUSIX.



OKCcKypeHsl «IOBONIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIM WIH KpaeBeAUYECKUN My3el).

Tema 3. OpranusMbl M OKpPY:KaKIIAS CPeAAa.

DKoJIOTUs KaK HayKa. 3aJayu U pa3feibl IKOJIOTMA. MeTobl SKOJIOrHYECKUX
UCCJIEIOBAaHNNA. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue (aktopel. Kiaccudukaus HSKOIOrHYECKHX (PaKTOPOB:
abuoTnueckue, OMOTHYECKHME M AaHTPOIOreHHble. JlefcTBHE SKOJIOrHYEeCKUX
(aKkTOpOB Ha OPTaHU3MBI.

AOGuotnueckue (akTopbl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEpHOaAU3M.
[IpucnocoGnenust OpraHM3MOB K  JCUCTBUIO  a0MOTHYECKMX  (DaKTOpOB.
buonornueckue puTMBL.

buortnyeckue  (akTophI Bungr OMOTMYECKUX  B3aWMOJECHCTBHMA:
KOHKYPEHIIUS, XUIIIHUYECTBO, cUMOKO03 U ero ¢opmsl. [lapasutusm, koomnepamus,
MyTyaiu3M, KOMMEHCaIu3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HaueHWe OMOTHYECKUX B3aUMOJEHCTBUN ISl CYIIECTBOBAHUS
OpPTaHHU3MOB B NMPUPOAHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XapaKTEePUCTUKU momyisuud. OCHOBHBIE MOKa3aTean
HOMYJSLUU: YHUCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTh, MPHUPOCT,
mMurpanys. J[mHaMuka 4uciIeHHOCTH HOIMYJISIUU U €€ peryJsIsaius.

JdemoHncTpanuu:

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

Tabnuuel 1 cxembl: kapra «[Ipupognsie 30Hb1 3emiiny, «Cpeabl oOUTaHMS
opranuzmoBy», «®Dortonepuonuzmy», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTU NOMyJIAuu nHpYy30pun-Tyhenskn», «llumessie nenm».

JlabopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdosorudeckre 0COOEHHOCTH pacTEeHUN U3
Pa3HBIX MECT OOUTAHUS».

JIaGopaTtopHas pabora Ne 4. «BausHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Ipaktuueckas padota Ne 2. «[loacuéT mIOTHOCTH MOMYJISALUMNA PAa3HBIX BUOB
pacTEHUI.

Tema 4. Coo01ecTBa 1 YK0JIOrH4eCKHe CHCTEMBI.

CooOmiecTtBO opraHu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUOBaf,
NpocTpaHCTBEHHasA, Tpoduueckas (muiieBas). Buabl-nomMmunantel. Csizu B
OHOIIEHO3E.

Okonoruueckne cuctembl (dKocuctembl). [lonstne 00 »sKocucreme u
ouoreoneHoze. @OYHKIIMOHAIBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEMIECTB U MOTOK HEPTUU B IKOCHCTEME.
Tpoduueckne (mUIIEBbIE) YPOBHU JKOCUCTEMBbI. IlumieBble LENH H CETH.
OcCHOBHBIE TIOKa3aTeIu SKOCHUCTEMbI: Ouomacca, NPOAYKLHUSA. IKOJIOrMYECKHe
NUPAMUIBL:  TPOAYKIUM, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOWYMBOCTh, CAMOpEryJisinus, pa3Butue. Cykueccus.

[IpupogHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P U pEeK. DKOCUCTEMA XBOMHOIO
WIH IIMPOKOJIMCTBEHHOI O JIEca.

AHTPOTIOTEHHBIE ~ DKOCHUCTEMBL.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X035UCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak Qakrop ycToiumBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOrMYEeCcCKOro pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o 6uocepe. I'panuiipl, coctaB u CTpyKTypa
ouoceprr. Kuoe BemectBo u ero ¢yHkiuuu. OcobeHHocTH Oumocdepsl Kak
rno0ambHOW 3KOCHUCTEMBl. JlMHaAMudeckoe paBHOBECME W oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BeliecTB 1 OMOreoXMMHUYECKUE IIUKIIbI 3JIEMEHTOB (yTiepo/a,
a3oTa). 30HAbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIITH.

YenmoeuecTBO B Onochepe 3emiau. AHTpOTNOreHHBIE U3MEHEHUS B Onocdepe.
['mo6anbHbIE 2KOTOrHUYECKUE TPOOIIEMBI.

CocyiiecTBoBaHMe OPUPOABI u YeJIOBEYECTRA. Coxpanenue
O6nopa3zHoo0Opasusi Kak OCHOBa yCTOHYHBOCTH Onocdepsl. OCHOBA paMOHATBLHOTO
yOpaBi€HUs TMPUPOAHBIMU pPECypcaMud U UX HUCIHoNb30BaHue. JlocTmkeHus
OMOJIOTMHU U OXpaHa MPUPOJIbI.

JdemoHcTpanum:

[Toptpersi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuter 1 cxemsl: «llumeBsie 1menm», «bHOIEHO3: COCTAaB U CTPYKTypa»,
«IIpupogueie coobmiectBay, «llenmu nutaHus», «IKOJIOTHYECKAs] MUpPaAMUJIAY,
«buocdepa u yenoBek», «IKocucTeEMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBoiliHOro  jeca», «buonenos Bomgoémay, «ArpoueHos», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha Ipupody», «BaxHelmme WUCTOYHUKH
3arpsi3HEHUSI BO3JyXa U TPYHTOBBIX BOA», «llouBa — BakHeiiasi cOCTaBISIONIAS
ounocheprr», «DakTopsl Aerpaganuu nouBy», «llapHukoBblil 3pdexT», «DakTopbl
pPaIMoOaKTUBHOTO 3arpsi3HeHus Ounocdepnl», «OOmas cTpykrypa Ouochepsi»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIH dKpaH Ouocheps»,
«Kpyrosoport yriiepona B 0Ouocgepe», «KpyroBopor azora B IpUpPOAE».

O6opynoBanue: Mojenb-anminKanus «TunuyHble OMOLEHO3bI», TepOapuii
«PacturenbHbie coobiiecTBay, koiekiuuu «buoreHo3y», «Bpenurenu BaxHEHIIIX
CEIIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TrepObapud W KOJJICKIIMM pACTeHUH U
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJIOTMYECKUM TPYIIaM OJHOTO BHJA,



Kpacnass xuura Poccuiickoit ®enepanuu, u300paK€HUs OXPAHAEMBIX BHIOB
pacTeHU U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
B1UOJIOTUN1 HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycraHaBiauBalwTCs TpeOOBaHUA K pe3ylbTaTaMm
OCBOEHHUSI  OOy4YaloIMMUCSA MPOrpaMM  CpPEAHEro  o0lero o0pa3oBaHUS:
JIMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JNMYHOCTHBIX PE3YyJbTaTOB OCBOEHUSA npeamera «buomorus»
BBIJICTICHBI CIEAYIOIIME COCTABISIONINE: OCO3HAHUE O0YYaIOIIUMUCA POCCUICKOM
rPaXIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIbHOCTH
U CAMOONpENENECHUI0, HalMuyhe MOTHBAallMM K  OOy4YeHHI0  OHOJIOruw,
[[EJICHANPABIEHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEW U MCTOPUYECKUX TPATUIUN pPAa3BUTUA OUOIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCSl PYKOBOJCTBOBATHCS B CBOECH
NESATETbHOCTU I1[€HHOCTHO-CMBICJIOBBIMUA  YCTAHOBKAMHU, MPUCYIIMMHU CHUCTEME
OMOJOTMYECKOro O0pa3oBaHUs, HAJIMYKME HSKOJOTMYECKOr0 MPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh II€JIM U CTPOUTD KU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUSI mpenmera «buosorus» nocTUraroTcs B
€IMHCTBE Y4YEOHOM M BOCHHUTATEIBHOM JIESITEIIBHOCTH B COOTBETCTBUHU C
TPAAULMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBWJIaMU U HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS, CAMOBOCIUTAHUS H
CaMOpa3BUTHUS, PA3BUTHUA BHYTPEHHEH TO3UIMM JIMYHOCTHU, MATPUOTHU3MA,
YBOXCHUS K 3aKOHY W IMPABOIOPSAIKY, YEIOBEKY TpyJa U CTaplieMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OEpPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACJIEIUI0 U
TpAAUIHASIM MHOTOHAIIMOHAIBHOTO Hapoja Poccuiickon denepannu, Opupoae U
OKpYXaroLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHoro mpenmera «buomorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYAIOIIMXCS PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIHIMPEHHUE KU3HEHHOTO
OMbITA U OMbITA JEATEILHOCTH B MPOILIECCE pEAU3allUd OCHOBHBIX HANpPABICHUN
BOCIIUTATENIbHOU JIESITEIIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:ka1aHCKOro BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUK 00YUYaIOIIEerocs: Kak akTUBHOT'O U

OTBETCTBEHHOTO YJIeHA POCCUIMCKOTO OOIIEeCTBA;



OCO3HAHUE CBOMX KOHCTHTYIHOHHBIX IpaB M OO0S3aHHOCTEH, yBa)XKCHUE
3aKOHa W ITPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3IaHUHU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UILIMIO IO OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JEUCTBHSIX HEOOXOIUMOCTH KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIOICH C pa3HBIMU YOEXKIIEHUSMHU, KYyJIbTYPHBIMH LIEHHOCTSIMHU U
COLIMAJIBHBIM ITOJIOKEHUEM

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, T[O3HABATEIbHBIX M HUCCIENOBATEIbCKUX 3a7a4, YBAXKHUTEIHLHOTO
OTHOILIEHUS K MHEHHMIO ONIMOHEHTOB IPU OOCYXIECHHWU CIOPHBIX BOIPOCOB
OHMOJIOrMYECKOro CoAep>KaHus;

FOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHUA

c(hopMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU WUJICHTUYHOCTH,
[IaTPUOTU3MA, YBaXX€HUs K CBOEMY HApOdy, YyBCTBA OTBETCTBEHHOCTH IEpPEN
Pomunoil, ropmoctu 3a cBOW Kpal, CBOWO PoauHy, CBOM A3BIK U KYJIBTYpY,
IIPOLIIOE U HACTOsALEE MHOIOHALIMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K IIPUPOJHOMY HACJIEAUIO U ITAMSATHHUKAM IPUPOLBI,
NOCTHKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCUICKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BuTHEe OWOJOrMU, TMOHUMAaHUS 3HA4YeHHs OWOJOTrMM B TO3HAHMHM 3aKOHOB
IPUPO/IbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 O0IIIECTBA;

uaeiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy)K€HHIO M 3amure OredecTsa,
OTBETCTBEHHOCTH 3a €r0 CyNb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

OCO3HAHUE JYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/1a;

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OILIEHMBATh CHUTYAlMI0O WM MPUHUMATh OCO3HAHHBIEC PELICHMUS,
OPUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JINYHOTI'O BKJIaJa B IOCTPOEHUE YCTOMUUBOro OyayIIero;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAMTEISIM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOT'O TMPHHATHS I[IEHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaIuLusaMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKJIIOYas 3CTETHKY ObITa, Hay4HOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOLIEHUH;



MOHUMAaHUE YMOIMOHATILHOTO BO3/ICHCTBHS )KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKCHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMJICHUE
NPOSIBIIATH Ka4eCTBA TBOPUYECKOM JIMIHOCTH;

5) ¢u3uveckoro BocMUTAHHA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBHOI0 0J1aronoJyYusi:

NOHMMAaHWE W pealu3alus 3JI0pOBOr0 M 0e30MacHoro obpaza KU3HU
(310poBOo€  TUTaHUE, COOJIOJICHUE TUTMEHWYECKUX TMpaBUJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHM U OTHAbIXa, peryiaspHas ¢uznueckas
aKTUBHOCTH), OEpPEkKHOTr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DPM3HUYECKOMY U NICUXUYECKOMY 3/10POBbIO;

NOHMMAaHUE IIEHHOCTH TMPaBWJI WHIUBHIYAIHPHOTO H  KOJJIEKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIIUSX, YIPOKAIOIIUX 3OPOBBIO U KU3HU JIIOICH;

OCO3HAHHE TOCJEACTBUN M HENPHSITUS BPEAHBIX NMPUBBIYEK (YHIOTpPEOICHHS
QJIKOT OJIsI, HAPKOTUKOB, KypEHU);

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYI0II00uE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTU TEXHOJOIMYECKOM W COLMAJIbHOU
HAIPaBJICHHOCTH, CITIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHATD TAKyIO JIEATEIIbHOCTB;

UHTEpEC K pas3InyHbIM cepaMm NMpodhecCuOHANbHON AESTENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymel mnpodeccurn W PeaTU30BBIBATh
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

FOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUWIO W CaMOOOpa30BaHUIO Ha
NPOTSYKEHUU BCEU KU3HH;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I[EIECO00Pa3HOE OTHONICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHNS;

MOBBIILIEHUE YPOBHSA HKOJOTMYECKOM KYJIbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OILIEHKM HMX BO3MOXHBIX IOCJIEICTBUM ISt
OKPYXaKUIEH CPEIIbL;

OCO3HAHHME TI00aJIBbHOrO XapakTepa HKOJIOTMYECKUX MpoOJeM M MyTed ux
pElIeHHUS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU U3YyYEHUU OUOJIOTHHU
3HAHWSI W YMEHUS TPU PENICHMH TPOoOJeM, CBS3aHHBIX C palMOHATHHBIM
MPUPOJIONIOIB30BaHUEM  (COOMIO/ICHHME  MpaBWil  TOBEJICHHS B MPHUPOJE,
HANpaBJIICHHBIX Ha COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHIIOB,
IKOCHUCTEM, Orocdepsl);



AKTUBHOE  HENPHUATUE JEWCTBHUM, NPUHOCAIIMX BPEH  OKPYXKaroUeu
MPUPOAHON Cpefe, YMEHHE MPOrHO3UPOBATH HEOJArONPUATHBIE IKOJIOTHYECKUE
NOCJIECTBUSA NPEANPUHUMAEMBIX AEHUCTBUI U NPEIOTBPAILATH HUX;

HAJIMYKE PA3BUTOTO 3KOJOTMYECKOr0 MBIIUIECHHUS, YKOJIOIMYECKON KYJIbTYpHI,
OIbITa NeSTENbHOCTH IKOJIOTMYECKOM HaIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMM B IO3HABATEIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MTPAKTUYECKON JIEATENbHOCTH SKOJIOTMYECKON
HAIPaBJICHHOCTHY;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c()OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKU M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOIO Ha JIMAJore
KYJbTYp, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOET'0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHHUE SI3BIKOBOM M YWTATEIbCKOW KYJIBTYPBl KaK CpEACTBa
B3aUMOJIEUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NoHMMaHHWe crnenudukd OWOJOTMM KaK HayKH, OCO3HaHHS €€ poiu B
(GbopMUPOBaHUN PALMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, CO3JaHUU 1IETOCTHOrO
NpPECTaBICHUs 00 OKpYXAaloIleM MHUpPE Kak O €IUHCTBE MPHUPOJbI, YeJIOBEeKa U
oOuiecTBa, B IO3HAHMHM MPUPOAHBIX 3aKOHOMEPHOCTEW MU peElIeHUH MpoleM
COXpaHEHUs! TPUPOJAHOIO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUU JJII COBPEMEHHOW IMBUIM3AINU:
o0ecrieueHnss HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/JaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pelIaTb pPEeCypCHble  NPOOJIeMbl  pa3BUTHUS
YeJIOBEYECTBA, TOMCKA MyTeH BBIXO/AA U3 II100aIbHBIX IKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMUMBOMY  Pa3BUTHIO,  palMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHMOJOTMYECKUX 3HAHUH B IENIX
NOBBIILIEHUA OOIIEH KyJIbTYphl, €CTECTBEHHO-HAy4HOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAILHOW TPaMOTHOCTH OOydarouuxcs, GpopMupyemoi
IIPU U3YYEHUH OMOJIOTHH;

NOHMMAaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJIb30BaTh MOJy4YyaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEr0o MUPA U MPOUCXOIAIIUX B HEM M3MEHEHUH,
yMEHHuE JejaTh OOOCHOBAHHBIC 3aKIIOYCHHUS HAa OCHOBE HAYYHBIX (DAKTOB o
MMEIOIUXCS JaHHBIX C LEJIbI0 OJYYEHHsI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BATh OMONOTMYECKHE 3HAHUS IS
pelieHus NpoobJieM B pealbHbIX KU3ZHEHHBIX CUTYaIIUX;

OCO3HAHHWE LIEHHOCTU HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U HCCIIE0BATENbCKYIO AESTENbHOCTh HHIUBUIYaIbHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTH K  HENpPEPhIBHOMY  OOpa3OBaHUIO U
caMo0O0pa30BaHNI0, K AKTHUBHOMY MOJYYEHUIO HOBBIX 3HAHUW TO OHOJIOTUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yibTaThl OCBOEHHs ydyeOHoro mnpeamera «buonmorusy»
BKJIIOYAIOT: 3HA4YMMble JJIi  (OPMUPOBAHUS MHUPOBO33PEHHS OO0YyYaIOLIUXCS
MEXKIUCHUILUIMHAPHBIE (MEXMIPEIMETHBIE) OOIIEHAYYHbIE MOHSTHUS, OTpakarolue
LETOCTHOCTh HAY4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
WCClIeOBaHWe,  HAOMIOJIEHWE,  W3MEpPEHWEe, OKCIEPUMEHT U JIPYruXx),
VHUBEpCAIbHBIC y4eOHBIC JEWCTBUS (MIO3HABATENbHBIE, KOMMYHUKATHBHBIC,

PETYISTUBHBIE), o0ecrneyuBaroiue dbopmupoBaHue (GyHKIMOHATBHOM
IPaMOTHOCTM ¥  COLMAJIbHOW KOMIIETEHIIMM OOydaroluxcs, CIOCOOHOCTb
o0yuarouuxcs UCTIOJIb30BaTh OCBOEHHbIE MEXIUCHUIUTMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHWS W  YHUBEpPCAJIbHBIC y4eOHBIC JICHCTBUS B
ITO3HABATEIBbHON U COLUAIIBHON IPAKTHUKE.

MeranpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOrPAMMbBI CPEIHETO OOIIEro
0o0pa30BaHuUsl IOJKHBI OTPaXkKaTh:

OBaanenue YHHMBEPCAJIbLHBIMH yuyeOHBIMHU M03HABATEIbHBIMHU
AeCTBUSIMM:

1) 6azoBbIe JJOrHYeCKHE IeiiCTBUS:

CaMOCTOSATETLHO  (OpMyNHpPOBaTh W AKTyaIM3UPOBAaTh  MPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPHU OCBOCHWM 3HAHUW TPHEMBI JIOTHYECKOTO MBIITUICHHUS
(aHayIM3a, CUHTE3a, CpaBHEHMUsI, KJIacCUpUKaAIUA, 0000IIEHUs), PACKPBIBATh CMBICII
OMOJIOTUYECKUX TOHATUM (BBIIENSATh UX XapaKTEPHbIC NMPU3HAKH, YCTAHABJIMBATH
CBSI3U C IPYTUMH TTOHSATHSMH);

ONIpEeACNATh IEIU JeATCIbHOCTH, 3aJlaBas IapamMeTpbl M KPUTEPUH HUX
JOCTUXKEHHUS, COOTHOCUTD PE3YJIbTATHI JAEATEIBHOCTU C TOCTABICHHBIMHU LIEISIMU;

UCTIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS JUIsl O0OBsICHEHUS (DAKTOB M SIBICHUI
YKUBOU NIPUPOJBL;

CTPOUTH JIOTMYECKHE PACCYXACHUS (MHIYKTUBHBIC, ICAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIbI M 3aAKIFOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICITLHBIE cpencTtBa IS TPENCTaBIICHUSA
CYIIIECTBCHHBIX CBS3CH M OTHOIIECHWH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TAaKKE  MPOTHBOPEUMHA  PA3HOTO  POJA,  BBIABICHHBIX B  Pa3iMYHBIX
WH(OPMAITMOHHBIX UICTOYHUKAX

pa3pabaTrbiBaTh IUIAH pelIeHHUs MPOOJIeMbl ¢ YYETOM aHaan3a UMEIOIIHUXCS
MaTepUAIIbHBIX U HEMAaTEPUATbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBHI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OLICHUBATh PUCKU TIOCIIEACTBUN ACSITENbHOCTH;

KOODJAMHHUPOBATh W  BBHIMOJHATH pabOTy B  YCIOBHUSX  pPEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 0a30BbIe HCCJIEA0BATEIbCKIE 1eHCTBHUA:

BJIaJIETh HABBIKAMU Y4€OHO-UCCIIE0BATENLCKON U MMPOCKTHOM JAESITENbHOCTH,
HaBbIKAMU  pa3pelieHus MpodJieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MTOMCKY METOJIOB PELICHUs MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCTIOIBh30BaTh PA3JIMUHBIC BHUABI JEATEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHMSI, €r0 HHTEpPHpeTal, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUU YI€OHBIX U COITUATBHBIX IPOEKTOB;

(dopMupoBaTh HAYYHBIA THUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMHU U METO/IaMH;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTEIbHOM
JESITEeNHHOCTU Y KU3HCHHBIX CUTYaIIUAX;

BBISIBJISITH TPUYMHHO-CICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aJady,
BBIJIBUTATh TUIOTE3y €€ pEeIIeHHs, HAXOAWTh apryMEHTHhI IS JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHMI, 3a/1aBaTh NapaMeTPhbl U KPUTEPUU PEILICHNUS;

aHAIM3UPOBATH TIOJNYYCHHBIE B XOJ€ PEIICHHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHUYECKH OIICHMBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CUTYAaI[UsIM, OLICHUBATh TPUOOPETEHHBIN OIbBIT;

OCYILIECTBIISATh LEJICHAIIPaBICHHBIN MOUCK IEPEeHOCa CPEACTB U CIOCOOOB
JENCTBUS B MPOPECCHOHAIBHYIO CPENY;

yMEThb TMEPEHOCUTh 3HAHUS B TMO3HABATEIbHYIO M MPAKTHUECKYIO O0JIacTH
KU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTMHANbHBIE MOAXOABl U PELICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TUYHBIX UCTOUHHMKAX MH(MOPMAIMH (TEKCTE Y4eOHOTrO
nocoOus, Hay4YHO-TIONMYJSAPHOM JUTEpaType, OHOJOTMYECKUX CIOBapsAX U
CIpaBOYHHMKAX, KOMIIBPIOTEPHBIX 0a3ax JaHHbIX, B HTepHeTe), aHanM3upoBaTh



MHGOPMAIUIO PA3TUYHBIX BUIOB U (POPM IMPEICTABICHUS, KDUTHUECKU OLIEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

dopMynupoBaTh 3aMpOChl U MPUMEHATh PA3JIMYHBIE METOABI MPU TIOUCKE U
otOope Omonornueckoi mHGOpMaIMU, HEOOXOJUMOM ISl BBITIOJHEHUS y4eOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCMHOIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHiA, COBEPIIEHCTBOBATH KYJIbTYpy aKTUBHOTO MCIIOJIb30BAHUS PA3TMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMY  NPEICTaBICHUS
Oounonornyeckor nHpopmanuu (cxembl, rpapuku, AUarpaMmsbl, TaOJULbI, PUCYHKU
" 1pyroe);

UCIIONIb30BaTh HAYYHBIM $3BIK B KayeCTBE CpeIcTBa Npu pabore cC
Ouonornyeckod HWHGPOpPMAIMEH: MPUMEHATh XUMHYECKHEe, (QU3NUeCKue U
MaTeMaTU4YeCKUe 3HAKU W CUMBOJBI, (DOpMyibl, abOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W TIpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HArJISTHOCTH,

BJIQJICTh ~ HABbIKAMHM  pACIIO3HABAHUS W 3alUTHl  WHGOpMAIH,
nH(POPMAIIMOHHON 06€30MaCHOCTH JTUUYHOCTH.

OBj1ajieHHe YHHBEPCAJbLHBIMH KOMMYHUKATUBHBIMHU 1eHCTBUAMM:

1) obmeHme:

OCYILIECTBIISATH KOMMYHHUKAIIMK BO BCexX cpepax KU3HU, aKTUBHO y4acTBOBATH
B JIMAJIOTe WM JUCKYCCHM MO CYIIECTBY OOCYKIaeMoi TeMmbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKJICHHUS OTHOCHUTEIBHO BBITIOTHEHHS MpeajiaraeMoin
3a/1ay, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH MO3UIMI JPYrUX YYaCTHUKOB
JManora Wiv JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBAa OOIICHMS, MOHUMATh 3HAYCHHE
COLIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalWH,
YMETh CMSITYaTh KOH(IMKTHI U BECTH MEPErOBOPHI;

BJIQ/ICTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUSI U B3aUMOJICHCTBUS, MOHUMATh
HaMEPEHUs IPYTUX JIOACH, MPOSIBIISITh YBAKUTEIHHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOK TOUKY 3PEHHUS C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI eI TeJIbHOCTh:

NOHMMATh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUAYaTbHON
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUSA MPHU PEIICHUH YUeOHOM 3a/1auu;

BbIOMpaTh TEMaTUKY M METOJbl COBMECTHBIX AEHCTBHI € y4€TOM OOIIMX
MHTEPECOB M BOBMOXXHOCTEH Ka)I0T0 WieHa KOJUICKTHBA,;



MPUHUMATh  I€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JACUCTBUSA MO €€ NOCTHXKEHUIO: COCTABIISITH IUIAH JECUCTBHI,
pacupenensTh poiu ¢ YYETOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAue€CTBO CBOEro BKJAJa M KaXXJOr0 y4YacCTHUKA KOMAaHJbl B
o0l pe3yabTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE MPOEKThI, OLIEHUBATh MWJEU C TO3ULUUKA HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTHY;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B Pa3JIUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOPaKeHUE, ObITh MHUIIUATUBHBIM.

OBJajieHne YHUBEPCAIbHBIMY PeryJsiTUBHBIMHU J1€/iCTBUSAMMU:

1) camoopranu3anusi:

UCTIONIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBICHUS TPOOJIEM U UX
pelIeHns B )KU3HEHHBIX U YYEOHBIX CUTYalIUSIX;

BbIOMpAaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHUU I1IeJIEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JEHCTBHSX M MOCTYIKAaxX IO OTHOLICHHUIO K KMBOHM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYXKAIOIINX;

CaMOCTOSITEJILHO OCYILECTBIISATh MO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISABIISTH
npoOJIeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aauyl B 00pa3oBaTEIbHON
NEATENbHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJATh IUIAaH pEIIeHUus MpoOJeMbl C  y4€ToM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEAMOYTCHHI;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacHIMpATh paMKH Y4eOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHUI;

JIeNlaTh OCO3HAHHBINM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIUPOKOW HJPYAUIMU B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CUTyalUsM, BHOCUTb KOPPEKTHBBI B NIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIaJICTh ~ HaBbIKAMU  TO3HABATENbHON  pedrekcud Kak  OCO3HaHUSA
COBEpIIAEMbIX JIEUCTBHI M MBICIUTENbHBIX NPOLECCOB, UX pE3yJbTaTOB U
OCHOBAaHHM, MCIOJIb30BaTh MPUEMBI pedIeKCUU NJisi OLUEHKH CUTYyalluu, BbIOOpa
BEPHOI'O PEUICHNS;

YMETh OILICHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEUIEHUS M0 HUX
CHI)KEHMUIO;



IIPUHAMATh MOTHBBI W apryMEHTBl JPYTUX IPU aHAIU3€ pPe3yJbTaToB
NEeATEIBbHOCTH;

3) npuHsiTHE cedsl U APYTHUX:

OpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA,

IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIrUX NPU aHaIU3€ pe3yJbTaToB
NEeATEIBbHOCTH;

NpU3HABATh CBOE MPaBO U MPABO JPYrUX HA OMIMOKHU;

pa3BUBATH CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYroro 4eaoBeKa.

IHHPEAMETHBIE PE3YJIBTATDBI

[Ipeamernbie pe3ynbTaThl ocBOoeHUs mporpammbl COO mno Ouosnorud Ha
0a30BOM ypOBHE BKJIIOYAIOT crielupuueckue st yueOHoro npeamera «buonorusy»
Hay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI ACUCTBUN MO OCBOCHUIO, UHTEPIPETAIIUU U
npeoO0pa3oBaHUIO0 3HAHUN, BUBI IESITEIbHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX Y4YEOHBIX CHUTYallUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CHUTYaIMsIX, CBS3aHHBIX ¢ Ouonorued. B mporpamme mpenmerHbie
pe3ynbTaThl MPEACTABIECHBI IO FO1aM O0yUYEHUS.

[IpeameTHbie pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 10
K1acce JOMKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE U POJU OUOJIOTUU B CHCTEME HAYyYHOTO
3HaHUSI €CTECTBEHHBIX HAayK, B (HOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAYYHOM KApTUHBI MUpPa U HAYYHOTO MHPOBO33PEHMS, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHM, (PYHKIIMOHAIbHOM
rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJEpKaHUE OUOJIOrMYECKUX TEPMUHOB U TOHSTHIA:
KU3Hb, KJIETKA, OpraHu3M, Merabonu3M (0OMEH BEIIeCTB U MpeBpalleHUue
AHEPrumn), FOMEOCcTa3 (caMoperyJssiius), ypOBHEBasi OpraHu3alus KUBBIX CHUCTEM,
camMOBOCIpOU3BeieHue (PEenpoAyKIIHs), HACIeICTBEHHOCTb, U3MEHUYUBOCTD, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOrHUYecKHe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JIorMa MOJIEKYJIsIpHOM Ouonorun), 3akoHbsl (I
Mengens, T. Moprana, H. 1. BaBwiioBa) u ydeHust (0 IieHTpax MHOT000pa3usi u
MPOUCXOXKICHUS KyJIbTypHbIX pacTenunii H. U. BaBuioBa), onpenensTe rpaHUIlbl
WX TIPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIIAJI€Th METOJJaMU HAYYHOTO [MO3HAaHMs B OMOJIOTUU: HAOII0IeHHE U
OMHUCAHUE KUBBIX CUCTEM, IMPOIECCOB W SIBJICHUI, OpraHU3alus U IPOBEACHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIABKEHUE  THUIIOTE3bl,  BBHISBICHUC
3aBUCUMOCTH MEXKAY HCCICIYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOJYyYEHHBIX



pE3yNbTaTOB, UCIOJIB30BAHHBIX HAyYHBIX NOHITHUH, TEOPUM M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJBI HA OCHOBAHUY MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACISTH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOIIECCOB: OOMEHa BEIECTB M NPEBpAIICHHUs SHEPrUU B KIETKe, (HOTOCHUHTE3a,
IUIACTUYECKOT0 W SHEPreTHYecKoro oOMEHa, XEMOCHUHTE3a, MUTO03a, Meno03a,
OIJIOIOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIBHOIO pa3BUTUS  OpraHu3Mma
(oHTOTEHE3);

YMEHHUE NPUMEHSTh MOJyYEHHBbIE 3HAHUS AJI1 OOBACHEHUS OMOIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, IUJIS NMPUHATHS NMPAKTUYECKUX PELICHUHA B IOBCEIHEBHOU
KU3HU C LEIbl0 oOecnedeHus: Oe30lacHOCTH CBOETO 370pOBbS M 370POBBSA
OKPY’KaIOILUX JIF0/IeH, COOII0JEHUS] HOPM IPAMOTHOT'O MIOBEJEHUS B OKPY’KaroIen
OPUPOJHON Ccpele, NMOHUMaHHEe HEOOXOIMMOCTH HCIOJIb30BAaHUS JIOCTHKEHUMN
COBPEMEHHOM ouonorun  H OMOTEeXHONOTUH  JUIsI  PAlMOHAJIBHOTO
MPUPOAOTOIb30BAHMS;

YMEHHE peuiaTb >SJIEMEHTapHblE T'E€HETUYECKHME 3aJa4yd Ha MOHO- M
IUTHOPUIHOE CKpPELMBaHUE, CLEIUICHHOE HacCJlelOBaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHUS JJIsl MpeACKa3aHus HAacleAOBAaHUSA MPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBINOJIHATH JIA0OpAaTOPHbIE M NPAKTHUYECKHE paboThl, COOIHOAAThH
mpaBuiIa mpy pabore ¢ yueOHBIM U Ta00PaTOPHBIM 000pYI0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATh HH(OOPMALUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpEeICcTBa MAacCOBOW MH(pOpMALMU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIEIOBaHUN B OMOJIOTHH,
MEIUILIMHE, OMOTEXHOJIOTUH;

YMEHUE CO03[1aBaThb COOCTBEHHbIE IHMCbMEHHBbIE M YCTHBIE COOOIIEHUS,
000011as1 OMOJIOrMYECKYI0 MHPOPMALMIO U3 HECKOJIBKMX MCTOYHHKOB, IPaMOTHO
UCIOJIb30BaTh MOHATUHHBIN annapat OMOJIOrUH.

[IpenmeTHBIe pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy 6 11
Klacce NOJMKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHpPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAy4YHOI'O MHMPOBO33PEHMS, O BKJIAJAE POCCHUICKHX WU
3apyO€KHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JI0OBEKa JUIsl pelIeHUs dKU3ZHEHHbIX 33]1a4;

YMEHHUE PpaCKphIBaTh COJIEp)KaHHWE OHOJIOTMYECKUX TEPMHUHOB M TOHSTHUMA:
BUJ, MOMYJALKUS, TeHO(OH, 3BOIIOLMS, ABIKYIIUE CUIIBI ((DaKTOPbI) HBOJIOLNH,
MIPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHUE, SKOJIOTMYECKUE (PaKTOPHI,



AKOCHCTEMA, MPOJAYUEHTHl, KOHCYMEHTBI, PEAYLEHThl, 1€y  MUTAHUs,
JKOJIOTHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHUE u3JaraTb OHOJOrHYecKue Teopuu (IBONMIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OBOJIOIWHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3aponbimieBoro cxoactsa K. M. bspa, depenoBaHusi TJIaBHBIX HalpaBICHUN U
nyteit sBomonmu A. H. CesepuioBa, yuenust o 6uochepe B. M. Bepnajackoro),
OTPENIENATh TPAHULIBI UX TPUMEHUMOCTH K JKUBBIM CHUCTEMAaM;

yMEHHE BIIAJI€Th METOJJaMU HAYYHOTO MO3HAaHUs B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IMPOIECCOB W SIBJICHWI, OpraHU3alus U IPOBEACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIIBI)KCHHE  TUIIOTE3bl,  BbBISABJICHUE
3aBUCUMOCTH MEXKAY HCCIECIYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHUH, TEOPUM W 3aKOHOB, YMEHHE
JienaTh BBIBOJbI HA OCHOBAHUU IMOJYUYE€HHBIX PE3YJIbTATOB;

YMEHUE BBIICTATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTHYECKHUX
OOBEKTOB: BHUJIOB, TOMYJISIIIUNA, NPOAYIIEHTOB, KOHCYMEHTOB, pPEAYyIICHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOT'O OTOOpa, BHJI000pA30BaHMS, MPHUCIIOCOOIECHHOCTH
OpPraHWU3MOB, JEUCTBHUS DSKOJOTUYECKHX (PAaKTOPOB HA OPraHU3MbBI, TIEPEHOCA
BEIIECTB M TOTOKAa JHEPrHMM B JKOCHUCTEMaX, aHTPOIMOTCHHBIX H3MEHEHHH B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXHMHUYECKHX
ITUKIJIOB B Onocdepe;

yMEHUE TPUMEHATHh TOJYyYCHHBIC 3HAHUS ISl OOBSICHEHHS] OMOIOTHYECKHX
IIPOLIECCOB U SBJICHUU, JJI NPUHATUA MPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEIbl0 oOecreyeHusi Oe30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPYXAIOIIUX JI0feH, COOM0/IEHUS HOPM IPaMOTHOT'O TIOBEICHHSI B OKPYXKaIolen
MPUPOIAHON Cpeie, MOHUMaHWe HEOOXOMAMMOCTH WCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOrMH ISl PAllMOHATILHOTO TPUPOAOIIOIb30BAHHS;

yMEHHUE peliaTh dJIeMEHTapHble OMOJIOTUYECKUE 3a]layl, COCTaBJISATh CXEMBbI
NepeHoca BEIIEeCTB U YHEPTUU B SKOCHUCTEMax (IIeTH MUTaHMUS);

YMEHHE BBINOJHATH JA0OPATOPHBIE M MPAKTUYECKHE PabOThl, COOJIOAATH
npaBuiia Mpu padboTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIIEHUBATh M HWHTEPHPETUPOBATh HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(OPMAIIUH, HAYIHO-TIOMYIISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJ00albHBIE  IKOJIOTUYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHE CO03/1aBaTh COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
00001ass Guonornueckyro MHGOPMAIMIO U3 HECKOJBKHX HMCTOYHHMKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUITHBIN anmapat OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Konrtpoasnsie | IIpakTnueckue (1upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
bubmuorexa [IOK
1 bronorus rax fayxa 2 0 05 https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
2 JKuBble cuCTEMBI U UX OpTraHU3aIns 1 0 0 htts://m.edsoo.ru/7f41c292
. bubnmoreka [JOK
3 XHWMHUYECKUHN COCTAB U CTPOEHUE KIIETKH 8 0 1 httos://m.edsoo.ru/7f41c292
but6nmmorexa [IOK
4 JKHSHEACATEILHOCTS KICTKH 0 0 0 https://m.edsoo0.ru/7f41¢292
Pa3zmHOXeHME M MHIUBUAYAIIBHOE PA3BUTHE bu6nunoreka [IOK
5 5 0 1
OpraHu3MoOB https://m.edso0.ru/7f41c292
5 HacnencTBeHHOCTS U N3MEHUYUBOCTE 8 1 15 bubmuorexa [IOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenekrust opranu3mMoB. OCHOBBI 3 0 0 bu6nnoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
but6nmmorexa [IOK
8 Pesepsrioe Bpens 1 0 0 https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 4




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne n/m pasi Konrpoabusie | IlpakTnyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3zoBaTejibHbIE
padoTbI padoTbI
pecypchbl
butmmoreka [IOK
1 IBOTONHOHHAS GHONIOTH o 0 . https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0 05 bubmuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
butmmoreka [IOK
3 Opram3Mb! 1 OKpyiaiomas cpesia > 0 . https://m.edsoo.ru/7f41cc74
bubnunorexa LIOK
4 Coo0111ecTBa M 9KOJIOTMYECKUE CUCTEMBI 9 0 0 httos://m.edsoo.ru/7fALecTA
butmmoreka [IOK
> Pesepstioe Bpens 2 1 0 https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacos JIeKTPOHHbIE
ara uuppoBbIe
Ne ni/m Tema ypoka Kontpoabubie | IlpakTnyeckue A p
Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoThbI padoThbI
pecypchl
bubmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS JKUBOW MPHUPOIBI.
[paktuyeckas padota Ne 1
2 «/Mcnonp30BaHue pa3IMUHbIX 1 0 0.5 Bubmmorera [IOK
P ' https://m.edso0.ru/863e6122
METOJI0B TIPU U3YUYEHUU
OHMOJOrH4YeCKX 0OBEKTOB
3 buosiornueckue cuCTEMBI, IPOLIECCHI 1 0 0 bu6mmoteka [IOK
U UX U3Y4YEHHE https://m.eds00.ru/863e6564
4 XUMUYECKUH cocTaB KJIeTku. Boga u 1 0 0 bub6mmoreka [IOK
MHHEpPaIbHBIE COJIU https://m.edso0.ru/863e674e
bub6mmoreka [IOK
b . 1 0 0
> ek, COCTaB W CTPOCHHE Genkon https://m.edsoo.ru/863e6b72
®depMeHThl — OHOJOTHYECKHE
karanu3aropsl. JlabopartopHas
5 pabota Ne 1 «M3yuenue 1 0 05 bu6mmoreka [IOK
KaTaJIUTHIECKOM aKTHBHOCTH ' https://m.edso00.ru/863e6b72
(hepMeHTOB (Ha MpUMEpPE aMUIa3bI
WJIM KaTaasbl)»
but6mmoreka [IOK
7 . 1 0 0
YraeBontL. Jurm et https://m.eds00.ru/863e6870




but6mmoreka [JOK

8 HyxiennoBeie Knesotst. AT® 0 https://m.edso0.ru/863e6d5¢
9 Hcropust u MeTObI U3y4ECHUS 0 bu6nuorexa [IOK
kietku. Kierounas reopus https://m.edso0.ru/863e6e88
10 Kietka xak menoctHas )KuBas 0
cucreMa
CrtpoeHne dyKapuOTHIECKOH KIICTKH.
Jlaboparopnas pabota Ne 2
«M3yueHue CTpoeHUs KIETOK bu6mmoteka [IOK
11 pacTeHUi, KUBOTHBIX, TPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 01 MEKPOCKOTIOM Ha https://m.edsoo.ru/863e716c¢
TOTOBBIX MHUKpOIIpernapaTax u ux
OTIHCAaHUEC»
but6mmoreka [IOK
12 OOMEH BELIECTB WX META00IN3M 0 htts://m.edsoo.ru/863e766¢
bub6mmoreka [IOK
13 Potocmrres. Xemocurres 0 https://m.eds00.ru/863e7c98
. but6mmoreka [JOK
14 DHepretuteckuii 00Men 0 https://m.edso0.ru/863e7aae
JKuzHeHHBIN UK KIeTKU. Jlenenue
KIeTku. Muro3. JlaboparopHas BuGmorexa LIOK
15 pabora Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIKa JIyKa Ha
TOTOBBIX MHKpPOIIPEIapaTax»
buocunTe3 Oenka. Peakimst bubnuorexa [JOK
16 0
MaTpUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
but6mmoreka [IOK
17 Tpancasuns — buocuires beaxa 0 https://m.edso00.ru/863e796e
18 Hexnerounsie hopmbl )KU3HH — 0 bu6mmnoreka [IOK




BUPYCBI

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

but6mmoreka [IOK

19 @OpMBI pa3sMHOXKEHUS OPraHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.eds00.ru/863e831e
. bubmuoreka [JOK
0
20 Metios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
KJ1eTOK. OII010TBOPEHHE.
Jlaboparopnas pabota Ne 4 bu6mmoreka [JOK
21 0.5
«M3ydeHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MHUKpOTIpEerapaTax
29 NupuBunyansHOE pa3BUTHE 0 bu6muoreka [IOK
OpPTraHU3MOB https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka o 0 bu6mmoteka [IOK
HACJIEACTBEHHOCTH U U3MEHUUBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTHU HAClIeOBAHUS
24 MpHU3HaKoB. MoHOrHOpHUAHOE 0 Eubmiorexa HOK
p ’ prA https://m.eds00.ru/863e8878
CKpEIIMBAaHHE
UTHOpHAHOE CKpEINBaHUE. 3aKOH
25 fe3aBI/II::I/IZ1\I/IOI‘O Hef::JII: OBaHHS 0 bubmorexa HOK
A https://m.edso00.ru/863e89a4
MIPU3HAKOB
CLeIIeHHOE HacaeI0BaHueE
npu3HakoB. JlabopatopHas pabota Ne
5 «M3yueHue pe3ynbpTaToB bu6muoreka [IOK
26 0.5
MOHOTHOPHUIHOTO ¥ TUTHOPHTHOTO https://m.edso0.ru/863e8c60
CKpeUIuBaHus y Ap0o30(HIIbI HA
TOTOBBIX MHKpPOIIpEIapaTax»
27 I'eneruka moma. Hacimenosanue 0 bubmoreka [IOK




IIPU3HAKOB, COCIIJICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

N3menuuBoctrs. HenaciaencTeennas
M3MEHUYUBOCTh. JIabopaTtopHas

pabota Ne 6. N3zyuenue bu6muoreka [IOK

28 . 1 0.5
MOAU(GUKAITMOHHOW U3MEHYMBOCTH, https://m.edsoo.ru/863e8efe
IIOCTPOECHHUE BAPUALIMOHHOTIO psifa 1
BAPUALIMOHHON KPUBOM»

HacnencTBenHast '3MEHYUBOCTb.

29 JlaboparopHas pabota Ne 7. «AHanu3 1 05 bubnuorexa [JOK
MyTaIui y 1po30¢uibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenapaTax»

bubmoreka [IOK

30 Peteriia wienosexa L 0 https://m.edso0.ru/863e8d78
O060011EeHNE 10 TEME

31 «HacnencTBeHHOCTE U N3MEHUYUBOCTD 1 0
OpPraHU3MOB»

bu6mmoreka [JOK

32 Cenexums Kak Hayka i npoece 1 0 https://m.eds00.ru/863e9214

33 MeToanl ¥ JOCTHIKEHHS CEJIEKIIUU 1 0 bu6nmoreka [JOK
pacTeHUl U )KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHoorus Kkak orpacib 1 0 bu6muoreka [IOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOIT'PAMME




11 KJIACC

KoauuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Konrtpoabnsie | IIpakTnyeckue A op
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
N bubnuorexa [JOK
1 1 0 0
DBOMOUHA H METOALL €€ H3YXIeHHA https://m.edso0.ru/863ea20e
9 Hcropus pa3Butus NpeacTaBiIeHUn 1 0 0 bu6muoreka [IOK
00 3BOJTIOIINU https://m.edso0.ru/863e9570
but6mmoreka [IOK
M 1 0 0
3 HIPOIBOTIOLIA https://m.edso0.ru/863e9cle
HOHyHHHI/IH KakK 3JICMCHTapHasd
€MHHIIA BUJIA ¥ SBOJIOIUH.
4 HI;60 ]:TO H):;ﬂ abota Jl\io 1 1 0 0.5 Bubmmoreia LIOK
paTopras p ) ' https://m.edso00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(}HOIOTHIECKOMY KPUTEPHIOY
5 JIBuoKyIye cuibl (3IeMEHTapHbIe 1 0 0 bubnuorexa [JOK
(hakTOpHI) SBOTIOINH https://m.edsoo.ru/863e9da4
but6mmoreka [IOK
6 E i1 0TO 1 0 0
CTECTBEHHBI OTOOP 1 €r0 (popMe! https://m.edso0.ru/863e9ed0
Pe3ynbTathl 5BOMIOIMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. Jlaboparopuas 1 0 05 bu6mmoteka [IOK
pabora Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpPraHu3Ma u e€
OTHOCHUTEIILHOTO XapaKTepay»
Hanpasnenus u mytu bubnuorexa LIOK
8 1 0 0
MaKpO3BOJIIOLIMHA https://m.edsoo.ru/863e9cle




9 HeobOpatumocTs 3BOIIONINN 0
10 NcTopus sxu3HU HA 3eMIIe U METOIBI 0
e€ u3y4eHus
11 I'unoressl NPOUCXOKIACHUS KU3HU HA 0 bu6muoreka [IOK
3emiie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o 3paM 1 0 bu6mmoteka [IOK
nepuoaam https://m.edsoo.ru/863eat6be
OCHOBHBIE 3TaIlbl BONIOIIH
PacCTUTENBLHOTO U dKUBOTHOTO MHPA.
[IpaxTrueckas padora Ne 1 bubnuorexa LIOK
13 0.5
«M3ydeHne NCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cucTema 0 bu6mmoreka [IOK
OPraHU4eCcKoro Mupa https://m.edsoo.ru/863ea48e
but6mmoreka [IOK
15 DBOJTIOIHS YeJIOBEKa (aHTPOIIOTEHE3) 0 httos://m.eds00.ru/8636ac2c
16 JBuoxyniue cuibl (pakTopbl) 0 bubnuorexa LIOK
AHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IUU YBOJIOLUU 0
YeJioBeKa
18 UYenoBeueckue pachl U IPUPOTHBIC 0 bu6mmoreka [IOK
aJjanTalyy 4eJIoBeKa https://m.edso00.ru/863eaea2
PesepBHelil ypok. O60011IEHHE T10
19 TeMe «BO3HUKHOBEHWE U Pa3BUTHE 0
KHU3HU Ha 3emiie»
20 DKoJ0rus Kak HayKa 0
21 Cpenbl 0OMTaHUS U SKOJIOTHYECKHE 0 but6mmoreka [IOK




(haxTophl

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

Abuorudeckue GpakTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdomnoruueckue 0coOEHHOCTH

. but6mmoreka [JOK
22 pacTeHUI U3 pa3HBIX MECT 0.5
https://m.edso0.ru/863eb10e
oburtanusy. JlabopaTtopHas padota No
4. «BnusHue cBeTa Ha POCT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
but6mmoreka [IOK
23 b 0
HOTHHECKHE (pakTopb https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nonynsiiun. [Ipakrudeckas pabota
24 R 0.5
Ne 2 «Iloacuér mnotHocTH
HOMYJALUNA Pa3HBIX BUIOB PACTEHUN»
25 CoobmiecTBa OpraHu3MOB — 0 bu6mmoreka [IOK
OHOIIeHO3 https://m.edsoo0.ru/863eb46a
26 DKOJIOTMYECKUE CUCTEMBI 0 bubnuorexa [JOK
(?3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI.
27 DKOJIOTMYECKUE MTUPaMUIbI 0 brbmorera [IOK
N DAMHBL. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. Cykieccus
28 [TpupoHBIE SKOCHCTEMBI 0
29 AHTPONOTE€HHBIE YKOCUCTEMBI 0
30 buocdepa — rinobanbHas 0 bu6muoreka [IOK
3KOCUCTEMa 3eMIIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 0 bu6mmoreka [IOK
ounochepsr https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Ouochepe 3emiu 0




COCYH.[@CTBOB&HI/IC MpUupoAbl U

bubmmoreka [IOK

33 YEeJI0BEYECTBA 1 0 https://m.edsoo.ru/863ebale
34 O600meHne TeMbl «Coo0I1IecTBa 1 1 0
9KOJIOTHYECKUE CUCTEMbD)
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME







MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbI

10 KJIACC

Kon
MPOBEPSAEMOr0
pe3yJbTara

IIpoBepsiemble nMpeaMeTHbIE Pe3yIbTATHI OCBOEHUSI OCHOBHOI
00pa3oBaTeJIbHON NMPOrPaMMBbI CPeIHEro 001ero odpa3oBanusi

ChopMupoBaHHOCTh 3HAHUM O MeCTe U pPOJU OHOJOTHMH B CHCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HAayK, B (POPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAY4YHON KapTUHBI MHpa M HAyYHOIO MHUPOBO33PEHUS; O
BKJIa/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OHMOJOrOB B pa3BUTHE
Oouosiornu; (PyHKIMOHATBHOM TI'PaMOTHOCTH 4YeJIOBEKa MJISi PeIICHHS

JKHU3HCHHBIX 3aJa4

YMeHue packpblBaTh COJACpKaHHE OWOIOTUYECKUX TEPMUHOB U
MOHSITUM: JKU3Hb, KJIETKA, OpraHu3M; MeTa0oin3M (0OOMEH BEUIECTB U
IIpEeBpalleHe HHEPruH), TOMeocTa3 (caMoperyislus), YypOBHEBas
OpraHu3aIus KUBBIX CHUCTEM, CAMOBOCIIPOM3BEICHHUE (PETPOTYKITHS),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHnue uznaratb OMoJ0ru4eckue Teopur (KiIeTodHasi, XpOMOCOMHas,
MmyTtaunoHHas), 3akonbl (I'. Mennens, T. Moprana, H.J. Basunosa) u
yueHus (0 IEHTpax MHOIrooOpasusi U HPOUCXOXKIEHUS KYJIbTYPHBIX
pactenuiit H.J1. BaBunosa), onpenensiTe rpaHULbl UX IPUMEHUMOCTH K

KUBBIM CUCTEMAM

YMeHue BiageTh METOJAaMH HAYYHOTO TIO3HAHUS B OHOJIOTHH
(HaOnroIeHNEe W OIMCAHHME KUBBIX CHUCTEM, IPOIECCOB M SIBJICHUU;
OpraHu3aiusi ¥ TPOBEACHHE OHOJIOTHYECKOTO  AKCIEPHMEHTA,
BBIIBIDKEHUE  THITOTE3EI; BBISIBIICHHE  3aBUCHMOCTH  MEXIY
HCCIIeAYEMbIMU BEJIUYMHAMH, OOBSICHEHHE TIOJYUYEHHBIX PE3YJIhTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHATHH, TEOPHH M 3aKOHOB; YMEHHE

JACJIaTb BBIBOAbI HA OCHOBAHHH ITOJTYYCHHBIX pe?:y.]'IBTaTOB)

VYmenue BBIACIIATH CYIICCTBCHHLIC IIPU3HAKKW BHUPYCOB, KIICTOK
MMPOKApUOT MW OJOYKAPHUOT, OJHOKJIICTOYHBIX KW  MHOI'OKJICTOYHBIX
OpTraHU3MOB; 0COOEHHOCTH mponeccoB oOmeHa BCIICCTB )51
MMpeBpallICHUA SHCEPIrunu B KIICTKC, (I)OTOCI/IHTe3a, JIaCTHYCCKOI0 H
SHEPICTHYCCKOI'O O6M€Ha, XCMOCHHTEC34a, MHTO34, Meﬁosa,
OIJIOAOTBOPCHUA, PAa3MHOXCHUA, UHIAWBUAYAJIBHOTO pa3sBUTHUA

opraHusma (OHTOI'€HE3)




VYMeHne IMPUMCHATH IMOJIYYCHHBIC 3HaHUA JJIsA 00BIICHEHUS

OMOJIOTMUECKUX TMPOIIECCOB U SIBJICHUH, ISl IPUHATHS MPAKTHUECKUX
pelIeHri B MOBCEAHEBHOM KHU3HU B LIETAX oOecrieueHns 6€30MacHOCTH
CBOETO 3JI0OPOBBS U 3[I0POBBS OKPYKAIOIIUX JIIO/I€H, COOTIOACHHSI HOPM
IrPaMOTHOTO  TIOBEJIEHUSI B

OKpYXXalollel  MpUpPOIHOMN

HCIIOJIB30BaHUA

cpene;

IIOHUMAaHUuC HCO6XOI[I/IMOCTI/I I[OCTI/I)KCHI/Iﬁ
COBpeMeHHOﬁ OMOJIOTUH W OHOTEXHOJIOTHI JIA pallOHAJIBHOI'O

MpUPOIOITIOJIb30BAHHA

VYmenue peuiatb 3JIEMCHTAPHBIC T'CHCTHYCCKHUE 3aJa4dd Ha MOHO- U
I[I/II‘I/I6pI/I,Z[HOG CKPCIIUBAHUC, CHCINNICHHOC HACJICAOBAHHEC, COCTABJIATH
CXEMBbI MOHOFI/I6pI/I,Z[HOFO

CKpCUINBAHUA JJIA NMpCACKA3aHUA

HACJICAOBaHHUA [TPU3HAKOB Y OPraHU3MOB

VYMeHHe BHIIOJIHATH na60paT0pHLIe U [PAKTHYCCKUC pa60TI:>I,

coOmonaTh MpaBuiaa npu paboTe ¢ ydyeOHbBIM U JaOOPaTOPHBIM

o0opynoBaHueM

YMeHue KpUTHYECKH OLEHHBATh W MHTEPHPETUPOBATH HH(OPMALHIO
OMOJIOTUYECKOT0 CO/IEPIKAaHUs, BKIIOYAIOUIYIO TICEBIOHAYUHbIEC 3HAHUS
U3 pa3iauuHbIX UCTOYHMKOB (CMMU, HayuHO-IIOMYJIsIpHBIE MaTepHalIbl);
ATUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJOTHH,

MCIUINHCE, OHMOTEXHOJIOT NN

10

YMeHue co3naBaTh COOCTBEHHbBIC MMCHMEHHBIC U YCTHBIC COOOIICHUS,
000011as OMOJIOTHYECKYI0 HH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB,

rpaMOTHO HUCIIOJIB30BATh MMOHSATUMHBIN arrapar OMoJIorun

11 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
00pa3oBaTeIbHON MPOrpPaMMbl CPeTHEr0 001Iero 00pa3oBaHMs

CdopmupoBaHHOCTh 3HAHUN O MECTe M POJM OMOJIOTUU B CHCTEME
HAy4YHOTO 3HaHMs €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOM
€CTEeCTBEHHO-HAYYHON KapTUHBI MHpa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHMCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BHUTHE
Oouonoruy; (PYHKIIMOHATBHOW TPAMOTHOCTH YENIOBEKa [JISl PEIICHUs

JKH3HCHHBIX 3aJa4

YmMmenue pacKpbIBaTb COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB U

MMOHSATHHN: BUJ, IOIYJIALUA, FCHO(bOHﬂ, 9BOJIIOLIUA, ABWIKYHIUC CHJIIbL




(dakTopsI) 9BOJTIOIINH, MIPUCTIOCOOJIEHHOCTh OpraHU3MOB,
BHU1000pa3oBaHmeE, 9KOJIOTUYECKHE (baxTopsI, AKOCHUCTEMA,
MIPOIYIICHTHI, KOHCYMEHTHI, PEIYICHTHI, Henu  MUTaHus,

AKOJIOTHYECKas MUpaMuia, OuoreoreHo3, bnochepa

YMmeHnue uznaratb OMOJIOTHYECKUE TEOPUH (IBOIIOIMOHHAs Teopus Y.
JapBuHa, CHHTETHYECKass  TEOpHs  HBOJIOLMU), 3aKOHBI H
3aKOHOMEpPHOCTHU (3apojbimeBoro cxoactBa K.M. bapa, uepenoBanms
IJIaBHBIX HampaBieHui u myrei sBomonuu A.H. CeBeplioBa, yueHus o
omochepe B.M.  Bepnaackoro), ompenensTe  TpaHUIBI  HUX

MPUMCHUMOCTH K KHUBbIM CHUCTCMaM

VYmenue BJIaJACTb MCTOAAMHW HAYYHOI'O IIO3HAHUA B OHOJIOrUH
(Ha6J'II-OI[eHI/IC U OIIMCAHHC JXUBBIX CHUCTCM, IIPOLCCCOB H HBHGHHﬁ;
opraHu3anus n IMPOBCACHUC OHOJIOrHYCCKOTO OKCIICPUMCHTA,
BBIABH)XKXCHHC THUITIOTE3bI, BbBISIBJICHUC 3aBUCHUMOCTHU MCKAY
HUCCIICAYCMBbIMU BCIIMYUHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PEC3YJIbTATOB,
HCIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHUC

ACJIaTb BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX pGSyHLTaTOB)

Ymenue BBIJIETIATH CYILLECTBEHHbBIE MIPU3HAKU CTpOEHUs
OMOJIOTUYECKHX  OOBEKTOB: BMJOB, TMONYJISIMNA, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYLEHTOB,  OHOreOLIEHO30B M  JKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HACJIEICTBEHHOU U3MEHUYUBOCTH,
€CTeCTBEHHOTO 0TOOpa, BHI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpPTraHMU3MOB, JEHCTBHSA HKOJIOTUYECKUX (DAKTOpPOB Ha OpPTraHU3MBI,
MEepPEeHOCca BEIECTB U MMOTOKA SHEPTUU B IKOCHUCTEMAX, aHTPOIOTEHHBIX
M3MEHEHUH B HKOCHCTEMAax CBOEl MECTHOCTH, KPYrOBOPOTa BEIIECTB U

OMOTeOXMMHUYECKUX IIUKIOB B Onochepe

VYMenune IMPUMCHATH IMOJIYYCHHBIC 3HAHUA JJISA O0BSICHEHUS
OHMOJIOTHYECKHUX IMpoucccoB u HBHCHHf/i, IJI1 IPUHATHA MMPAKTUYCCKUX
pelIeHri B MOBCEAHEBHOM KHU3HU B LIEISIX oOecrieueHns: 6€30MacHOCTH
CBOETO 3/I0OPOBBS U 3[I0POBBSI OKPYKAIOIIUX JIIOI€H, COOTIOACHHS HOPM
rpaMOTHOTO TMOBEACHUA B OKPYXKAIOIIEHl TPUPOIHOM  Cpeje;
MOHUMAaHNe HEO0OXOUMOCTH UCIIOJIB30BaHUS JOCTHXKEHU N

COBpeMeHHOﬁ ouonoruu JJIA PalMOHAJIBHOT'O IIPUPOA0ITI0JIb30BaAHUS

Vmenue peuiaTb 3JEMCHTAPHLBIC OMOJIOrHYECKHE 3aJa4yu, COCTaBJIATH

CXCEMBI IICPCHOCA BCHICCTB U DHEPTHUH B 9KOCUCTEMAX (HGHI/I HI/ITaHI/Iﬂ)

YMeHHe BBITIONHATH JIA0OpPATOPHBIE H  TPAKTUYECKHUE padoTHI,
coOyromath mpaBWja TpH padoTe ¢ y4eOHBIM M JIaOOPaTOPHBIM

000py1I0BaHHEM




YMeHne KpUTHUECKH OLEHUBATh U HMHTEPIPETHUPOBATH MHGPOPMALUIO
OHMOJIOrMYECKOro COJAEpKaHus, BKIIOYAIOIIYIO IICEB/IOHAYYHbIE 3HAHUS

13 pa3InuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJISpHBIE MaTepUaIbI);

? paccMaTpuBaTh r00aabHBIC 9KOJIOTUYECKHE MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIIEHHWIO K HUM COOCTBEHHYIO
TIO3HIINIO
YMeHne co3naBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIICHHUS,
10 000011251 OMOJIOTHUYECKYI0 MH(OPMAITUIO M3 HECKOJBKUX MCTOYHUKOB,

I'paMOTHO UCIIOJIB30BATH TTOHATHHHBIN alrapar OHOJIOrun




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJIACC

Kox

HpOBCpﬂeMbIﬁ IJIEMEHT COACPKAHUA

buonorusa xak HayKa

11

buonoruss — Hayka o >xuBOil mpupoxae. Pomp Ouonmormm B (opMupoBaHHU

COBPEMEHHOM HaydHOU KapTUHBI MUpa. CucTemMa OMOIOTrHYeCKUX HayK

1.2

MeToapl MO3HaHUS KUBOW MPHUPOAb! (HAOIIOAEHHE, SKCIIEPUMEHT, OINHCAHME,
U3MEpEHue, KiIacCu(puKanys, MOJIEIMPOBAHUE, CTaTHCTUYECKas o00paboTka

JTAHHBIX )

JKuBbIe cHCTEMBI U MX OopraHu3anysa

2.1

Kussle cuctembl (OMOCHCTEMBI) Kak mMpeaMeT u3ydeHus Ouosyoruu. CBOHCTBa

ouocucTeM M UX pasHOOOpaszue

2.2

YpoBHH OpraHu3aniu OUOCHUCTEM: MOJIEKYISIPHO-TEHETUYECKUH, KICTOYHBIH,

OpraHu3MEHHBIH, MOMYIAIUOHHO-BUI0BOM, YKOCUCTEMHBIH, OMOChEpHBIH

XHUMUYECKUN COCTAB M CTPOCHUE KIIETKU

3.1

XHUMHUYECKUM COCTaB KJIETKH. XHMHYECKHE DJIEMEHTHI: MaKpO3JICMCHTHI,
MHKPO3JICMCHTHI. Boma wu MHHCPAJIbHBIC  BCHICCTBA. qDy'HKI_[I/II/I BOJbI H

MUHEpaJIbHBIX BEIIECTB B KieTke. [logaepkanue ocMOTHUECKOro OaaHca

3.2

benku. CoctaB u cTpoeHue OENKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3zamMeHnMble M 3aMEHUMBbIE AMMHOKUCIOTHL. AMHMHOKHCIOTHBIM COCTaB.
YpoBHH CTPYKTYpHl O€IKOBOIM MOJIEKYIbI (IepBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHASA CTPYKTypa). XHMHUYECKHe CcBoiicTBa OenkoB. buonornueckue
(byHKIIUN OENKOB.

®epMeHTHl — Onosiornueckue katanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM
HeHTp, cyoctpatHas crneruduuHocTs. Kodepmentsl. Burtamunbl. OTnuuuns

(epMEHTOB OT HEOPTAHNYECKUX KAaTaTHU3aTOPOB

3.3

YriieBoasl: MOHOCaxapuael (TJIFOKO3a, pud03a M J1e30KCUpU003a), JAHCaXapHIbl
(caxapoza, JlakTO3a) W TOJUcaxapuiabl (Kpaxmaj, TJIMKOTEH, IIeJUTI0JI03a).
buonoruueckue GyHKIUN YIII€BOJOB.

Jlununpr:  TpuraMuepuabl,  crepounpl,  pocomununpl.  'mapodunbHO-
ruapodoOHbIe cBoiicTBa. buonormdeckue GyHkuuu gunuaoB. CpaBHEHHE

YTJI€BOJOB, OEJIKOB U JUIMUA0B KaK HCTOYHHUKOB S9HCPTHUU

3.4

Hyxnennoseie kucnotel: JJHK n PHK. Hykneotuasl — MOHOMEpB!I HYKIIEMHOBBIX




kucioT. Crtpoenne u (ynkmum [HK. Crpoenne u dynkmumm PHK. ATO:

cTpoeHue u pyHKIuU

3.5

HI/ITOJ'IOFI/I}I — HayKa O KJICTKC. Knerounas TCOpH. MeTtoasl HN3YUYCHUA KIICTOK

3.6

Knerka kak menocTHas kuBas cucreMa. OOmue NMpu3HAKH KIETOK: 3aMKHYTast
HapykHas MemOpana, moiekynbl JJHK kak reneTwueckuil ammapat, cucrema

cuHTEe3a Oenka

3.7

Tunsl KIETOK: 3yKapuoTudeckas U npokapuornyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoruyeckol  kinetku. Kierounas crenka Oaxrtepuil.  CrpoeHue
IYKapUOTUYECKOW KIETKH. OCHOBHBIE OTJIMUUS PACTUTEIBHOHN, XKUBOTHOU H

IpuOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAJIUKC, WX
¢yukuuu. [InazmaTuueckas meMOpaHa, e€ cBoiicTBa U pyHKIMHU. Lluronnazma u e€
opranousipl. OnHOMEMOpaHHBIE OPraHOW[bI KJIETKU: JHIOMJIa3MaTH4YecKasl CeTh
(OIIC), ammapat ['ompmkwu, nuzocombl. [loryaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHJIpUH, IIacTuAbl. [IpoucxokaeHne MUTOXOHAPUM W IacTui. Bunibl
wiactua. HememOpaHHbIE OpraHoMIbl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTP,

PECHHUYKH, KT'YTHKHU. CDYHKI_[I/II/I OpraHoOMAOB KIICTKH. Bximrouenus

3.9

SAnpo — perynsaTopHbli 1eHTp KieTku. CTpoeHue sifpa: siaepHas 000JouKa,

KapuoIuiasma, XpoOMaTuH, AJPbIIIKO. XpOMOCOMLI

3.10

TpaHCnOpT BELIECTB B KIETKE

H(HSHGI[@HTGJ’IBHOCTL KICTKHU

4.1

ObOmen BemiecTB, Wik MeTaOonu3M. AccuMuisiuus (IUlacTUYecKuil oOMeH) U
JACCUMIIIALMS (PHEPreTUYeCKUii OOMEH) — JIB€ CTOPOHBI €IMHOTO Tpolecca
MeTabonau3Ma. Tunel oOMeHa BelecTB: aBTOTPO(HBIM U reTepoTpodHbiid. Poib

¢dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUHU B KIETKE

4.2

dortocunTe3. CBeroBas u TeMHOBas (a3wl poTrocuHTe3a. Peakiuu doTocunresa.
DddexTuBHOCTh (HOTOCHHTE3a. 3HAUeHHWE (POTOCHHTE3a IS KU3HH Ha 3eMile.
Bnusiane ycnmoBuid cpenbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIMICHHS €TI0
MPOJAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHHH.

XeMocuHTe3. XEMOCHHTE3HPYIONIHe OaKTepHH. 3HAUYEHHUE XEMOCHHTE3a IS

JKU3HU Ha 3emie

4.3

:‘)HepreTI/I‘IeCKI/Iﬁ oOMeH B KIETKE. PacmenneHI/Ie BCIICCTB, BBIACICHHEC H
AKKYMYJIMPOBAHHUEC OHCPIrUM B KIICTKC. OTansl OHCPIreTHICCKOIro obMeHa.
I'muxomnms. BpO)KCHI/Ie n €ro BHABI. KI/ICJ'IOpOI[Hoe OKHCJICHHEC, HJIM KIICTOYHOC

nbixanue. P PeKTUBHOCTh YHEPreTUYECKOT0 0OMEHa

4.4

Peakuuu matpuunoro cuntesa. ['enernueckas undopmarus u JJHK. Peanuzanus

FeHEeTUYECKOM I/IH(I)OpMaI_II/II/I B KIETKe. ['éHeTHuecKui KOoJ U €ro CBOMCTBA.




Tpanckpunuuss — marpuusbiii cunte3 PHK. Tpancasmus — Guocunres Oenka.

Koauposanue amunokuciot. Posb pubocom B OuocuHTe3e Oenka

4.5

Hexnerounsle ¢opmbl xu3Hu — Bupychl. Mcropus otkpsitust Bupycon (.U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS M IKU3HENEATEIbHOCTH BHUPYCOB.
bakrepnodaru. bone3Hum pacTteHuii, KUBOTHBIX M YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nmmynoaedpunura gyenoseka (BUY) — Bo3oynurens CITNda.

[IpodumnakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI

PaszmHuoxenue u UHAWBHUIYAJIBbHOC PA3BUTHUC OPTraHU3MOB

5.1

Knerounsli 1wk, wWiM >KU3HCHHBIM UHKJI KiIeTku. VMHTepdasza u muto3.
[Ipoueccel, nporekaromue B uHTepdaze. Permkanus — peakuuss MaTpU4HOTO
cunre3a JIHK. Ctpoenme xpomocom. XpOMOCOMHBIM Ha0Op — KapHOTHIL.
JlumiouHBIE WM TaIUIOMAHBIA ~ XPOMOCOMHBIE ~ HAOOpBL.  XPOMAaTHIBI.
[{uTonornyeckue OCHOBBI Pa3MHOKEHHS U HUHIUBUAYATbHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne xnerku — muto3. Cragumm murtosa. [Ipoiecchl, mpoucxopasiue Ha

Pa3HbIX CTAAUAX MUTO34. buomornyecknii CMBICIT MUTO3a

5.2

cDO}T)MBI Pa3MHOXKCHHUA OPIraHHU3MOB!: 0ecrnoyioe W IOJIOBOE. BI/I,Z[LI Oecmoyoro
Pa3MHOXCHHA: JCICHHUC HAABOC, IIOYKOBAHHEC OAHO- MW MHOI'OKJICTOYHBIX,
cnopoo6pa3OBaHHe, BCICTaTUBHOC Pa3MHOKCHHC. I/ICKyCCTBeHHOC

KIIOHUPOBAHUEC OPTraHU3MOB, €T0 3HAUCHUC IJI CCIICKIINN

5.3

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOI0ro.
Meiio3. Cragun wmeio3a. Ilpouecchl, mpoucxopsiue Ha CcTagusx Meiosa.
IloBenenne xpomocoM B Meno3ze. Kpoccunrosep. buonormueckuit cMmbici u

3HaYeHUE Melo3a

5.4

["ametorenes — mporuecc 00pa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [lonoBbie
JKEJe3bl: CEMCHHUKH U sSHYHUKUA. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KJIETOK —
rameT (CrepMaTo30uj, SHUIEKIeTKa) — criepMaToreHe3 u oorere3. OCoOEHHOCTH

CTpOEHMS SIMIEKIETOK U criepMaTo30ou0B. Omnogorsopenue. [laprenorenes

5.5

WupuBuayanpHoe  pa3BuTHe  (OHTOreHe3).  OMOpHOHAIbHOE  pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUSL Y TTO3BOHOYHBIX KUBOTHBIX:
npobneHne, racTpyssnus, opranoreHes. [loctamOpuonansHoe pa3BuTHE. THITBI
MOCTAMOPHOHAIBHOTO PAa3BUTHUS: TPSIMOE, HENpsiMoe (JTMYMHOYHOE). BrusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3ButHe pactenuii. OHTOT€HE3 IIBETKOBOTO PACTCHHUS: CTPOCHUE CEMEHH,

CTaauHn pa3sBUTHUA

HacnenctBeHHOCTh M U3MEHUYMBOCTD OpTraHnu3MOB




6.1

IIpenmert u 3anaum reHetuku. Victopus pa3BuTus reHeTUKH. Brian poccuiickux
U 3apy0exHbIX Y4YEHBIX B pa3BUTHE TIEHETUKU. MeTOoapl TIeHETHKHU
(ruOpHI0IOrHUECKHUH, IUTOT€HETUYECKHU, MOJICKYJIIPHO-TCHETHUCCKUH ).
OCHOBHBIE TEHETUYECKNE MOHATHA. | eHeTu4YecKkass CUMBOJIMKA, UCIIONIb3yeMas B

CcXeMax CKpenuBaHu

6.2

3aKOHOMEPHOCTH HAacJedOBaHUsS MPHU3HAKOB, YyCTaHOBJIEHHbIE ['. Mennuenem.
MoHorubpuaHOe CKpelMBaHue. 3aKOH €AMHOO0Opa3us THOPUIOB TIEPBOTO
nokoneHus. [IpaBuio JgoMHHHpOBaHMS. 3aKOH paCHICIUICHUS IPHU3HAKOB.
['unoTe3a yrctoThl ramet. [loaHOE M HEMOTHOE JOMUHHUPOBAHHUE.

JuruOpunHoe ckpemmBaHue. 3aKOH HE3aBHCHMOIO HACIEJIOBAaHUS MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI AWTMOPUIHOTO CKpEIIUBaHUS. AHAIU3UPYIOIIEe
cKkpemmBaHue.  VICHOnb30BaHUE — QHATU3UPYIOMIETO  CKPEIIMBAHHS IS

OIpCACJICHUA I'CHOTHUIIA ocobu

6.3

CuenyieHHoe HacienoBaHue npusHakoB. PaGora T. Moprana no cremieHHOMY
Hacjle0OBaHUIO TIeHOB. Hapymienwe cueruleHHs T€HOB B peE3yJsbTaTe
KpOCCHHroBepa. XpOMOCOMHasi Teopusi HacleACTBEHHOCTU. ['eHeTnueckue
KapThl.

I'eneruka mnona. XpoMOCOMHOE OIpeneieHHe Imoja. AyTOCOMBI M TIOJOBBIE
xpomocoMmbl. ['oMorameTrHele M rereporameTHble opraHusMmbl. HacnemoBanue

MPU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

M3meHYnBOCTh. BuIbl M3MEHUMBOCTH: HEHACIEACTBCHHAs M HACJICACTBCHHAS.
Ponp cpenpl B HEHACIEACTBEHHOW  HM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOIU(DUKAITMOHHON W3MEHYMBOCTU. BapualMoHHBIN psI W BapHaMOHHAs
kpuBagd. Hopma peakumn npusHaka. KoiMuecTBEeHHbIE M Kaye€CTBEHHBIE

MpU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(DUKAIIMOHHON H3MEHUYNBOCTH

6.5

HacnencrBennasi, win TeHOTUIMYECKas, W3MEHUUMBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTh. Melo3 U TOJOBOM IMpolecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTanMoHHass W3MEHYMBOCTh. Kraccudukanus wmyTammii:
T€HHbIE XPOMOCOMHBIE, TEHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHbIe
(bakTophl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEICTBEHHON n3MeHYnBoCcTH H. 1.

Basuinosa

6.6

I'eneruka uyenmoBeka. Kapuotun uyenoBexka. OCHOBHBIE METOAbI TE€HETUKH
yeJIOBEKA: TeHeaJIOTUIECKHH, OJIM3HELIOBEIN, [IUTOTCHETHYIECKHH,
OMOXUMHUYECKHUH, MOJEKYIIpHO-TeHeTHUeCKUi. COBpEeMEHHOE OIpEACIICHHE
T€HOTHIIA: TIOTHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHCIIE C
nmomomnnpio II[[P-ananmm3a. HacnencTBeHHble 3a00JjieBaHUS 4YeEIOBEKa: T'€HHBIC
0ose3Hu, 00JIE3HH C HACJIEJCTBEHHOW MPEIpacloOKEHHOCTHIO, XPOMOCOMHbBIE

oone3nn. CoMaTHYECKHE H TCHCPATHUBHBIC MYTAllUH. HpI/IHI_II/IHLI 300pPOBOT0




06pa3a JKHU3HU, AHUArHOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I U JICHCHUA TCHCTHUUYCCKUX
Oomne3Heil. MeauKko-TeHETHUEeCKOEe KOHCYJIBTHPOBAHUE. 3HAUYCHUE METUIIMHCKOU

IFCHCTUKHU B IPCAOTBpAICHUHN U JICUCHUH I'CHCTUYCCKUX 3a00JIeBaHUI YeJIOBEKa

CeJ'IeKI_II/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka W Tpolecc. 3apoXKICHUE CEeICKIUH U JIOMECTUKAIIMS.
Yyenne H.M. BaBunoBa o0 1meHTpax TNPOUCXOXKIECHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHui. LIeHTpbI MPOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT,

Opo/ia, MTaMM

7.2

CoBpeMeHHbIE METOJbl CeIeKUUH. MaccoBbli M MHAMBHIYaAJIbHBI OTOOPHI B
CeJIeKIMN pacTeHH M *KUBOTHbIX. OlleHKa 3KcTepbepa. bim3kopoacTBeHHOE
cKkpemyBanue — WHOpuaMHT. Yucrtas nuaus. CKpeUMBaHUE YHUCTBHIX JIMHHM.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOe cKpeliuBaHuE — ayTOPUAMHT.
OtrnanénHass ruOpumm3anuss u e€ ycmexw. VICKyCCTBEHHBIH MyTareHes H
MOJIy4YeHUE TOJUIIONI0B. JIOCTHIKEHHS CENEeKUWHU PAcTeHUM, >KUBOTHBIX H

MHUKPOOPIraHHU3MOB

7.3

buotexHonorus kak oTpacib MPOU3BOACTBA. ['€HHas WHXKEHepUs. Tarbl
cozmanus pekomOumHaHTHOM JIHK m Tpancrennsix opranmsmoB. Kierounas
umkeHepusi.  Kietounele  KynbTypbl. MUKpPOKIOHAIbHOE  Pa3MHOXKEHUE
pactenuil. KioHupoBaHuE  BBICOKOIPOJIYKTUBHBIX  CEIbCKOXO35HCTBEHHBIX
OpraHu3MOB. OJKOJOTHYeCKHe M 3Thdeckue mpodiembl. MO — reHeTudyecku

MOI[I/I(I)I/ILII/IpOBaHHBIe OpraHnu3MbI

11 KJIACC

Kox

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

DBOITIOMOHHASA OUOJIOTHS

1.1

DBOJIOIMOHHAS TEOPUs U €€ MeCTO B OUOJIOTHH.

CBugerenbcTBa  3BOJMONMHU.  [lameoHTONOTHUYECKUE:  MOCIEI0BATEIHHOCTD
MOSIBJICHHUS BHJIOB B TMAJICOHTOJOTUYECKOW JIETOMMCH, MEepPeXOaHble (POPMBL
buoreorpaduueckue: cxoactBo u pasznuune (ayH u GJIOp MaATEPUKOB U
OCTPOBOB. DMOPUOJIIOTMYECKHE: CXOJICTBA M PA3NUYUS SMOPHUOHOB PA3HBIX BUIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHbBIE,
pYIUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHYECKHE: CXOJICTBO
MEXaHW3MOB HACJICICTBEHHOCTH M OCHOBHBIX METaOOJMYECKUX TyTeH Yy BCEX

OpraHu3MOB




1.2

OpomtonmonHas  Teopuss Y. JlapBuna. IIpennocbuiku — BO3HUKHOBEHHS
napBuHU3Ma. JIBWKyIMe CHIIBI SBONOLMK BHIOB 1O JlapBuHy (M30bITOUHOE
Pa3MHOKEHHE IIPU OTPAaHUYEHHOCTU PECYpCOB, HEOIPEACIEHHAs] U3MEHYUBOCTD,

0opnba 3a cyIecTBOBaHNE, €CTECTBEHHBIN 0TOOD)

1.3

Cunretnueckas Teopust dBomtouud (CTD) U OCHOBHBIE €€ TOJOXKECHHUS.

MukposBontonus. [Tonynsius Kak e IMHULA BUAA U 3BOJIIOLUU

1.4

JBwkymme cuiabl ((PakTophl) JBOJIOIUK BHUIAOB B MpHpone. MyTallMOHHBII
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsinuoHHBIE BOJNHBI U JIpeid
reHoB. M3onsuusa u murpanusa. EcrecTBeHHBI 0TOOp — HampaBisomuil (hakTop
3BoJOLUH. POPMBI €CTECTBEHHOTO 0TOOpA.

[IprucnocoOIeHHOCTh  OPraHM3MOB KaK  pPe3ylbTaT dBOJOUWHU. [Ipumeps
npUcnoco0IeHUH Y OpraHu3MoB. ApoMop(O3bl U UAHOAIATITALINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHbBIE (POPMBI BUI000pa30BaHUS:

reorpapuIeckoe, IKOIOTHIECKOe

1.5

MaKpOSBOHIOI_[I/IH. (DOpMBI 3BOJIFOIIUH (I)I/IJ'IGTI/I‘IGCKaH, AUBCPICHTHAA,

KOHBCPI'CHTHAA, ITapalJICJIbHAas. H606paTI/IMOCTB SBOJIFOIINH

Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 3eMIIe

2.1

JloHayuyHble TMpeACTaBICHHS O 3apOKACHHM JKM3HH. HayuyHble THUNOTE3bI
BO3HUKHOBEHUSl JKM3HM Ha 3emMJje: a0uoreHe3 W IMaHCIEPMHS. XUMUYECKas
HBOJIIOIMUSA. DKCIEPUMEHTAIBHOE TMOATBEPKICHUE XUMUYECKOM HBOJIIOIUU.
Havaneueie sTambl Ouonormueckoit spomroruu. ['mmore3a PHK-mupa. IlepBeie

KJICTKHU 1 UX OBOJJIIOIHA. cDOpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIIT ’)KUBBIX OPraHU3MOB

2.2

PazButne xu3Hu Ha 3emie mo spaMm U nepuoaaM. Karapxeil. Apxeickas u
nporepo3oiickas dpel. [lameo3oiickas 3pa W €€ TepHOIbl: KeMOPUHUCKHUH,
OPJIOBUKCKUM, CHJIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJbHbINA, MEPMCKHUH.
Me3o030iickas 3pa v €€ NePUOabl: TPUACOBBIN, FOPCKUI, METOBOM.

KaiiHo3oiickass 2pa u €€ 1epuoAbl: MAJECOTCHOBBIM,  HEOTCHOBBIN,
AHTPOTIOTCHOBBIA. XapaKTepUCTUKA KJIWMaTra W TEOJIOTHUYECKUX MPOIECCOB.
OCHOBHBIE ATAIBI YBOJIONUN PACTUTEIHHOTO W )KUBOTHOTO MUpPa. ApoMOp(O3bl Yy
pacteHuii W KUBOTHBIX. [losiBIEeHMe, paclBET W BBIMUpAHUE TPYII >KUBBIX

OpTraHnu3MOB

2.3

Cucrema OpPraHU4YCCKOIro MHpa KaK OTpaKCHUC OBOJIIOLIUU. OCHOBHBIE

CUCTCMATHYCCKUC I'PYIIIILI OPTaHU3MOB

2.4

OBojronus 4ejgoBeKa. AHTPOIOJIOTHS Kak Hayka. PasButue mpencraBieHUil o

MPOUCXOKICHUHM dYeJIoBeKa. Meroasl W3ydeHus aHTpororeHeza. CxonctBa u




pa3uyus Y4eIoBeKa u KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHIE YEeTIOBEKa.
JBmwxynme cuibl (GakTopsl) aHTpornorenesa. HacnencTBeHHass MI3MEHYHMBOCTD H
€cTecTBEHHBI 0TOOp. OOIIECTBEHHBIH 00pa3 JKW3HU, HM3TOTOBJICHUE OPYAHN

TPY/a, MBILLJIEHUE, PEYb

2.5

OcCHOBHBIE CTaIUM ¥ BETBH 3BOJIOLMU YEJIOBEKAa: ABCTPAJIONMUTEKH, YenoBek
ymensiid, YenoBexk mnpsaMoxondmui, YenoBexk HeaHaepranbckui, Yenosek
pa3symHbId. Haxoaku HCKONaeMbIX OCTAaHKOB, BpeMs CYIIECTBOBaHMSA, 00JacTb

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

Uenoseueckue pacbl. OCHOBHBIE OOJNbIINE pachl: €BpOINEOUIHAs (eBpa3Hiickas),
HErpo-aBCTPaJIONIHAS (3xBaTOpHANIbHAS), MOHTOJIOUIHAS (asmarcko-
aMepHKaHCKasi). YepThl MPUCIOCOOICHHOCTH IIPEICTABUTEIICH YEIOBEUECKHUX Pac

K YCIIOBUSIM CylIecTBOBaHMs. EqUHCTBO yenoBedeckux pac. Kputuka pacusma

OpraHusMsbl 1 OKpyXarouias cpeja

3.1

DKonorus Kak HayKa. 38,[[3.‘11/1 U pas3aciibl 9KOJIOTHUH. MCTOI[BI SKOJIOTHYCCKHX
I/ICCHG,HOBaHI/Iﬁ. DKOI0TrUIEeCKOe MHUPOBO33pPCHHC. CpeI[BI oOuTaHuA OpraHu3MOB:

BOJHAA, HA3EMHO-BO3AYIIIHAA, TIOYBEHHAsA, BHYTPHOPraHU3MCHHAs

3.2

Oxonoruyeckue  Qaktopel. Knaccubpukanus — HKOJIOTMYECKUX  (PAKTOPOB:
abnoTHyecknue, OMOTHMYECKHE W aHTPONOTeHHBbIE. JleificTBHE HSKOIOrHMYecKuX

(hakTOpOB HA OPTaHU3MBI

3.3

AbuoTtnyeckue (HaKTOphl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPHOAM3M.
[lpucnocoOnenus OpraHusMoB K  JeicTBUIO  aOMOTHYECKUX  (DAKTOPOB.

buonornyeckue PUTMBI

3.4

buotnyeckue ¢daxTopel. Bumbl OMOTHYECKHMX B3aUMOACHCTBUIN: KOHKYPCHIIHS,
XHUIIHAYECTBO, TMapa3uTH3M, MYTyaliu3M, KOMMEHcalu3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAIW3M, HEUTpanu3M. 3Ha4eHHE  OMOTHYECKUX

BSaI/IMOI[GI\/IICTBI/II\/’I AJId Cymi€CTBOBaHUA OPraHU3MOB B IIPUPOJHBIX COO6HICCTBaX

3.5

OKOJIOTUYECKUE  XApaKTEPUCTUKH  monyasiuuud. OCHOBHBIE — IOKAa3aTeau
HNOMYJSALUNA: YHUCICHHOCTb, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IIPHUPOCT,

MUTIpanus. I[I/IHaMI/IKa YHUCJICHHOCTHU IOMMYJIAIIUA U eé peryinsanusa

COO6H.I€CTBa X OSKOJOTHYCCKHNE CUCTEMBI

4.1

CoobmiecTBo opranu3mMoB — OuorieHo3. CTpyKTypsl OWOIIEHO3a: BHJIO0Bas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHanTel. CBSI3M B

OuolLEHO3€E

4.2

Okonoruyeckue cucreMmbl (9kocuctemsl). [loHsTHe 00 53KocucTeMe U




6I/IOFCOHCHO3G. CDYHKIII/IOHaJ'H)HI)IC KOMIIOHCHTBI 3KOCHUCTEMBI: IPOAYLUCHTEI,
KOHCYMEHTBI, pelyLleHTbl. KpyroBopoT BEIIECTB U MOTOK YHEPTUH B IKOCHCTEME.
Tpoduueckue (muIIeBbIe) YPOBHH OSKOCHUCTEMBI. [lWmieBble HEeNM M CETH.
OcHOBHBIE TIOKa3aTeIH HSKOCHCTEMBI: OHomacca, MPOMYKIHSA. DKOJIOTHYECKHE
OUpaMUIbL: TPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBoiicTBa 3KOCHCTEM:

YCTOI\/'ILII/IBOCTB, CcaMoperyJsanusa, pa3BuTuc. CYKLICCCI/IH

4.3

[TpupoHbIe 3KOCUCTEMBL. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMa XBOIHOTO MU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTE€HHbIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpboskocucTemsl.
buonornueckoe 1 X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpasue kak QakTop ycToMuMBOCTH dKOocucTteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.W. Bepnaackoro o Ouocdepe. ['panuiubl, coctaB U CTpyKTypa
6uocdepsl. Kuoe BemectBo u ero (ynkuuu. OcobeHHOCTH OHOchepbl Kak
ro0aNbHON JKOCHCTeMBbl. J[MHaMUuYeckoe paBHOBECME M OOpaTHas CBS3b B
ouocepe. KpyroBopoTsl BemecTB M OHMOT€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yrnepona, azorta). 3oHanbHOCTh 6Hochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

UenoBeuectBo B Omocepe 3emiau. AHTpONOTEHHBIE M3MEHEHUs B Ouocdepe.
['moGanpHBIE SKOTOTHYECKHE TPOOIEMBI.
OcHOBa palMOHANLHOTO  YIPABICHUS MPUPOAHBIMH  pECypcaMH H  HX

UCIIOJIb30BaHue. JlocTHykeHus: OMOJIOrUH U OXpaHa MPUPOAbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

buonorus. O6mas 6uonorus, 10 knacc/ Cusornazos B.U., Aradonosa U.B.,
3axaposa E.T., O6miecTBo ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO «JIPODA »;
AxrmmonepHoe o61miecTBo «M3marenbeTBo «lIpocBenienres

buonorus. O6mas 6uonorus, 11 knace/ Cuornazor B.1., Aradonosa 1.b.,
3axaposa E.T., O011ecTBO ¢ OrpaHUYCHHOM OTBETCTBEHHOCTHIO «/[PODAY;

AxnmonepHoe obuiectBo «M3marenbcrBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIA

MumakoBa B. H. buonorus. 10 xi1. : MmeToauueckoe nmocodue Kk yaueOHHUKY B.
. CuBornazoBa «buonorus. 10 knacc. bazoBeiit ypoBens» / B. H. Mumakona,
. b. Aradonosa, B. . CuBormazos. — M. : Jpoda, 2019.

Mumaxkosa B. H. buonorus. 11 k1. : MmeTomquueckoe mocobue K yaeOHuky B.

. CuBornazoBa «buosnorus. 11 knacc. bazoBblii ypoBens» / B. H. Muiakosa,

N. b. Aradonosa, B. 1. CuBornazos. — M. : [Ipoda, 2020.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

POIII https://resh.edu.ru/subject/5/

doxcdopna https://foxford.ru/wiki/biologiya

SKmnacc https://www.yaklass.ru/p/biologia



100 ypoxog https://100urokov.ru/predmety/biologiya

Oo6mnako 3uanwuit https://school.oblakoz.ru/home

Onuaiin mkoja https://app.onlineschool-1.ru/vse-klassy/biologiya
Wutepuerypoxk https://interneturok.ru/subject/biology/class/7
Ywmckyn https://lumschool.net/library/category/biologiya/

Perry EI'D https://bio-ege.sdamgia.ru/

Crynapuym https://studarium.ru/
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