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HOACHUTEJBHAASA 3AIINCKA

[Ipu pa3paboTke mNporpamMmbl MO OUOJIOTUU TEOPETUUYECKYIO OCHOBY JUIsS
ompenesieHns] MOAX0A0B K (OPMUPOBAHUIO COJEpKAHUS Y4yeOHOTO TMpeaMera
«buonoruss» cocraBmM: KoHuenryainbHsle nonoxenus PIrocC COO o
B3aMMOOOYCIIOBIGHHOCTH ILIeJieH, COJIepXaHus, pe3yIbTaToB oOOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHHS 00 OOIIUX LENSIX U
MPUHINNAX, XaPAKTEPU3YIOIMINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
oOmero oOpa3oBanusi B Poccuiickoit @enepaiuu, a Takxke IMOJOXKEHUS O
crnenuduke OMonoruu, €€ 3HaYeHUH B MO3HAHUU KUBOU MPUPOJIBI U 00ECTICYEHUU
CYIIECTBOBAaHMS 4ejoBeYecKoro oodimiecTBa. COTjlacCHO Ha3BaHHBIM MOJIOKEHUSIM,
onpeiesieHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYypa.

[Iporpamma 1o Ouonoruu nAa€t NpeAcTaBIEHUE O MeisX, o0 oomiei
cTpaTeru OOy4eHHsl, BOCIHUTAHHUS M PA3BUTUA OOYYaAIOIIMXCS CpElCTBaAMU
ydyebHoro mnpenMera «buosorusi», omnpenaenser o00g3aTeIbHOE MPEIMETHOE
COJIep’KaHHMe, €ro CTPYKTypy, pacmpeieieHue Mo pasjeliaM U TeMaM,
PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3YUECHUSI YUeOHOTO MaTepuaja ¢ y4€ToM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBs3€M, JOTMKH 00pa30BaTEIbLHOIO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEHN 00yUaroImMnXCsl.

B nmporpaMmme 10 OHOJIOTMM TaKXe€ YYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JTMYHOCTHBIM, METANpPEeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHUJIOB Yy4e€OHO-IIO3HABATEIbHOU
NEeATeNbHOCTH/YUeOHbIX JEeUCTBUN OOydYarolmUXCcs IO OCBOCHUIO COJIEPHKAHUS
OMOJIOrMYECKOro 00pa3oBaHusI.

B nporpamme no Ouonoruu (10—-11 kmaccel, 6a30BbIil ypOBEHB) peain30BaH
MPUHINN TPEEMCTBEHHOCTU B HU3YYEHHMHM OWOJOTHMM, Oynarojapss uemy B HeW
MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMUpOBAaHUEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHU, IEHHOCTHBIX
OpUEHTAIUN JTUYHOCTH, FIKOJIOTHUYECKOTO MBIIIUICHUS, IPEACTABICHUNA O 3J0POBOM
oOpasze XU3HM U OEpeXKHbIM OTHOIIEHHMEM K OKpYXKaoIIed MPUPOIHOU cpelie.
[TosToMy Hapsany ¢ M3ydeHHEM OOLIEOMOJIOTHYECKUX TEOpHil, a TaKKe 3HAHUU O
CTPOCHHUU JKUBBIX CUCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MOPOLIECCOB B MPOrpamMme Mo OMOJIOTUU YNIeJIEHO BHUMAaHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B MOBCEIHEBHOM JKU3HU JJIsI pEUICHUS MPUKIIAIHBIX 3a/]a4, B
TOM 4Hclie: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN uelOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS AKOJIOTHYECKHU
1[e71eco00pa3HOTO TMOBEICHUS B OKPYXaloleW NpUpoaHON cpeae, aHanu3a
BIIUSIHUSL XO3SUCTBEHHOM AESTEILHOCTH YEJIOBEKA HAa COCTOSHHE MPUPOIHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K NMPUKIAJHOW HANIPaBIEHHOCTU
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y4yebHoro npeamera «buosiorus» mpoauKTOBAaHO HEOOXOAMMOCTHIO OOECIIeUEHUs
YCIIOBHM TSI PEIICHUST OJTHOM M3 aKTyaJbHBIX 3a/1ad IKOJEHOTO OMOJOTHYECKOTO
oOpazoBaHus, KOTOpass mpeamnonaraer ¢GopMUpoBaHHE Yy  OOydarolmuxcs
CIIOCOOHOCTH QIalITHPOBATHCA K HW3MEHEHUSM JTUHAMUYHO Pa3BUBAIOMIETOCS
COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHe cpenHero oOiero oOpa3oBaHUs 3aHUMAET BaKHOE
Mecto. Ona obGecneuuBaeT (oOpMUpPOBaHHE y OOYYAIOIIMXCS MPEACTaBICHUM O
HAay4YHOU KapTHHE MHpa, pacHIUpsieT U 0000IIaeT 3HAHUS O KUBOU MpUpoHe, €€
OTIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpTraHW3allid M HBOJIOIUHU, CO3MAET
YCIOBHSI  JUISA:  TIO3HAHWS  3aKOHOB  JKMBOW  MPUPOIBI,  (OPMHUPOBAHUS
(YHKIIMOHATBHON TPaMOTHOCTH, HABBIKOB 3J0pPOBOro M 0Oe3omacHOTO 00pasa
KU3HH, YKOJIOTUIECKOTO MBITTUICHHSI, IEHHOCTHOTO OTHOIICHUS K XUBOUW MPUPOJIC
U YEIIOBEKY.

Bonbmoe 3HaueHHEe OMOIOTHS UMEET TAKKE JJIST PEIICHUS BOCITUTATEIHHBIX U
pa3BUBAIOLIMX  3ajlad  CpeAHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuatomuxcs. 3yuenne Ouonoruu oOecrneunBaeT yciaoBUs sl GOpMHUPOBaHUS
WHTEJUICKTYaIbHBIX, KOMMYHHKAllMUOHHBIX ¥ WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYyJIBTYPhl, CIIOCOOCTBYET HHTETpAIlMU OWOJOTWYECKUX 3HAHUHA C
MPEACTABIICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIe TOJNIOKEHUS O TMpeAHA3HAYECHWU ydeOHOTO TpenMeTa
«buonorus» COCTaBUIM OCHOBY JUISI OMNpPEACICHUS TMOAXOIO0B K OTOOpY H
CTPYKTYPUPOBAHHIO €TI0 COJEP)KaHWsS, TPEJICTABICHHOTO B MPOTPaMMe II0
OunoJsioruu.

Ot6op comepkanus ydeOHOro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C TMO3WUIHMKA KYJIbTYPOCOOOpPAa3HOTO TOMXO0/a, B COOTBETCTBHH C
KOTOPBIM OOyYaroIIMecs] TOJDKHBI OCBOUTH 3HAHWS W YMCHHWsSI, 3HAUUMBIE IS
dbopmupoBaHusi 00IIEH KyJIbTYpbl, ONPEACISIONINE aJeKBATHOE TOBEJCHUE
YeJIoBeKa B OKPYIXKAIoIIeld MPUPOIHON cpejie, BOCTpEOOBaHHBIC B MOBCEIHEBHON
KU3HU M TPAKTUYECKOU AesTenbHOCTH. Ocoboe MeCTO B 3TOM CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COJIEPKAHUS, KOTOPBIE CITyKaT OCHOBOMU JIJIsi (JOPMUPOBAHUS
MPEACTABIICHUA O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa U
IIEHHOCTHBIX  OPHCHTAIUSAX  JIMYHOCTH, CIIOCOOCTBYIOIIUX  TyMaHHW3allUd
OMOJIOrTYECKOro 00pa3oBaHusI.

CTpyKTypUpOBaHUE COJACpPKAHUA Y4YEOHOrO0 MaTepwala B MTPOrpaMMme II0
OWOJIOTHM OCYIIECTBIICHO C YYETOM TPHOPUTETHOTO 3HAYCHHS 3HAHWK 00
OTIUYUTEBHBIX OCOOCHHOCTSX JKMBOU MPUPOIBI, O €€ YPOBHEBOW OpraHU3allud U
ABOJIIOITMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOTO mpeameTa «buoorusy
BBIJICJICHBI CIICTYIONTUE COJIepKaTeNbHbIe TMHUN: «bronorus kak Hayka. MeToms
HAay4YHOTO TOo3HaHUs», «KieTka kak Owomormveckas cucteman, «OpraHu3M Kak
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Oouosiornyeckas cucrema», «CucrteMa U MHOTO0Opa3ue OpPraHUYeCcKOTO MUpay,
«IBOJIOIUS KUBOU MPUPOABDY, « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp u3yuenust yueObHoro mnpenmera «buonmorus» Ha 0a30BOM ypOBHE —
oBlaZicHue OOyYaloIMMHUCA 3HAHUSMH O  CTPYKTYpPHO-(DYHKIIMOHAIbHOU
OpraHu3allid KUBBIX CHCTEM pa3HOTO paHra MW TMPUOOpPETEeHHUE YMEHUM
UCIIOJB30BaTh ATU 3HAHUS JUIsl TPAMOTHBIX JEUCTBUU B OTHOIICHUH OOBEKTOB
KUBOU TPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro npeamera «buomorus» Ha 6a30BoM
YpPOBHE 00€CTIEUMBAETCS PEIICHUEM CIEAYIONIUX 3a]1ay:

OCBOEHHE OOYYArOUIMMUCS CUCTEMbl 3HAHUM O OMOJOTHUYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaxX, CIyKalluX OCHOBOU
st GOPMUPOBAHUS MPENICTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MUpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUU, MHOTO00pa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3allvU, BBIJAIOIMINXCS OTKPBHITUSIX U COBPEMEHHBIX
HCCJICJOBAHHSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YarOIIUXCS TMO3HABATEIbHBIX, WHTEUIEKTYalbHbIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIlECCe aHaW3a JAaHHBIX O MyTSAX pPa3BUTHUS B
OMOJIOTMM HAyYHBIX B3MJISAOB, UACH U MOAXOJOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHU3aluu;

CTAHOBJIEHHE Yy oOOydJaromuxcs oOmed KyJIbTypbl, (QYyHKIIHMOHAIBHOM
IPaMOTHOCTH, PA3BUTHE YMEHUU OOBSICHATH U OLEHUBATH SIBIICHUSI OKPY>KAIOIIETO
MHpa JKHBOW TPUPOJILI HA OCHOBAaHWW 3HAHWA W OTBITA, MOJYYCHHBIX TPU
M3yYEeHUU OHOJIOTHH;

dbopmupoBaHue y OOydYarOUIUMXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW NESITEIHbHOCTH YEJIIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIHUTaHUE YOEKJIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM >KHUBOMU
MIPUPOIBI, HEOOXOAUMOCTH OEPEXHOTO OTHOIICHHUS K HEH, COOTIOICHUS STHIECKUX
HOPM IIPHU NPOBEACHUN OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHHUE IIEHHOCTH OWOJOTUYECKUX 3HAHUN JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpBI, 1Uisl GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B TOBCETHEBHOM KU3ZHU IS
OIICHKH TOCJIEICTBUI CBOEH JEATETbHOCTU MO OTHOLIEHUIO K OKpYKarolen cpene,
COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHHUE M COOJIIOJEHUE MEp NPOPUIAKTUKU
3a007€BaHUM.

B cucreme cpeagnero oOmiero oOpasoBanusi «buoiorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 00SI3aTENIbHBIM YUYEOHBIM MPEAMETOM, BXOASIIUM B
COCTaB MpeaMeTHOU 001acTu «ECTECTBEHHO-HAayYHbIE TPEAMETHI.



Jl1st u3yueHust OMoJI0ruM Ha 0230BOM YPOBHE CPEIHETO 00111eT0 00pa30oBaHUs
oTBoauTCs 68 vacoB: B 10 kiacce — 34 gaca (1 gac B Hexemto), B 11 kmacce — 34
yaca (1 gac B Hezento0).

COAEPKXAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKamH, (uiiocodueil, STUKOM, ICTETUKOU U MPaBOM.
Ponp Ouonoruu B (GOpPMUPOBAHUM COBPEMEHHOM HAay4yHOU KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOU MPUPOBI (HAOII0ICHUE, SKCIIEPUMEHT, OMKUCAHUE,
u3MepeHue, Kiaccuukaius, MOJIeTMpPOBaHUE, CTaTUCTUYecKkas oOpaboTka
JAHHBIX).

JdeMoHCcTpanuu:

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

Tabnuiel u cxembl: «MeTObl MO3HAHUS JKUBOW TPUPOIBI».

JlaGopaTopHble M NpaKkTUHYecKUe padoThI:

[IpakTuueckass padora Ne 1. «Mcmonb3oBaHue pa3IMUHBIX METOAOB MPH
M3yYEeHUH OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. 2)KuBble cucTeMbl U UX OPraHU3ANUsL.

’Kusbie cuctemsbl (OMOCUCTEMBI) Kak MpeAMET U3ydeHus: ouonorun. Otauyue
KUBBIX CUCTEM OT HEOPTAaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alNu OMOCUCTEM:
MOJEKYJSIPHBIN, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJAIIMOHHO-
BHIOBOM, SKOCUCTEMHBIHN (OMOTCOIIEHOTUYECKHI ), OMOChEePHBIMN.

JdeMoHCcTpanuu:

Tabnuiel U cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHU OpraHU3aLUU
KUBOU IPUPOIBDY.

O6opynoBanue: mojaenb MmoJiekyibl JTHK.

Tema 3. Xumnueckuii cOCTaB U CTPOEHHUE KJIETKH.

XUMUYECKUI COCTaB KIETKU. XUMHUYECKUE DSJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIeMEeHThI. Bosia 1 MuHepaibHbIe BEIIECTBA.



OyHKIMM BOABI M MHUHEpPAIbHBIX BellecTB B KieTke. I[logmepskanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHUHOKUCIOTHI — MOHOMEPHI OENKOB.
HezaMeHnnmblie ¥ 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIeKYyJibl (TIepBUYHAsl, BTOPHUYHAS, TpPETUYHAs U
YeTBEpTUYHAS CTPYKTypa). XUMHUUYECKHE CBOWCTBa OenkoB. buomoruueckue
(GyHKUIHN OENKOB.

depMeHTHl — Ouojormyeckue kartanuzatopbl. CTpoeHme ¢depMmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuuduyHoctb. Kodepmentsl. Butamunsbl.
Otnauuust GepMEHTOB OT HEOPTraHUUYECKUX KaTaln3aTOPOB.

VYraeBonpl: MoOHOcaxapuabsl (TJIIOKO3a, pubo3a U Ae30Kkcupudo3a),
avucaxapuabl  (caxapos3a, JIaKTo3a) U IoJucaxapuabl (Kpaxmall, TJHWKOTEH,
HeJuI0103a). buonornyeckue pyHKIIMM yriIeBOIOB.

Jlunuael:  Tpurnuuepunbl, ¢Gochoaunuabl, crepouasl. [ uapopuILHO-
ruapodoOHbie cBoicTBa. buonorunyeckue Qynkuuu aununoB. CpaBHEHUE
YIJIEBOJIOB, OE€ITKOB M JIMMUAOB KaK UCTOYHUKOB SHEPTHUU.

Hyxnennoseie xkucnorel: JHK w PHK. Hykmeormaer — MoHOMEpEI
HYKJIeUHOBBIX KUCHOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u dynkiuu PHK.
Buast PHK. AT®: ctpoenne u GpyHKIINH.

[urtonorust — Hayka o kietke. Kiietounas Teopust — mpumep B3auMOACHCTBUS
unen u pakToB B HAYUHOM MO3HAHUU. METObl U3YUEHUS KIETKHU.

Knerka kak uenoctHas »xuBasg cucrtema. OOmmMe TMNpU3HAKK KIETOK:
3aMKHyTas HapyxHasi memOpana, moisekyibl /JIHK kak reneruueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunbl KJIETOK: JyKapuoTHuecKas U Mpokapuotuyeckas. OCOOEHHOCTH
CTpPOCHUSI TpoKapuoTudyeckoi kieTku. Kinertounas crenka Oakrtepuil. CtpoeHue
AYKAPUOTUYECKON KIEeTKA. (OCHOBHBIE OTJIMYUSA PACTUTEIBHOW, MXWBOTHOM U
rpUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAs CTEHKA, TJTUKOKAIUKC, UX
¢yukiuu. [Inazmatuueckas MemOpana, e€ cBoiictBa U ¢pyHkiuu. [{lutonnasma u eé
opra"ouasl. OgHoMeMOpanHbie opraHouasl kiaeTku: JIIC, ammapart I'onbmxw,
nu3ocoMbl. [loayaBTOHOMHBIE OpPraHOW[IbI KIJIETKU: MHUTOXOHIPHUH, IJIACTHUIBI.
[Ipoucxoxenre MUTOXOHJpUM W Tactul. Bunbl mnactun. HememOpannbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KryTUKUA. OYHKIIMU OPTaHOUJ0B KIIETKU. BriTtoueHus.

Snpo — perynstopHbiii 1IeHTp kieTku. CTpoeHue sjpa: sjepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIETKE.

JdeMoHCcTpanuu:



[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHUYECKMX HJIEMEHTOB B  HEXKHUBOU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuier u cxeMmbl: «llepuoguueckass TabnuIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHue MoieKybl BoJb», «bruocunrtes 6enkay, « CTpOCHHE MOJIEKYJIbl OEIKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotel. JJHK», «CtpoeHnue monexybi
ATD», «CtpoeHne 3yKapuoOTUYECKON KIETKN», «CTpOCHUE KMUBOTHOW KIIETKWY,
«CTpoeHne pacTUTENbHOM KIETKH», «CTpPOEHUE MPOKAPUOTUYECKON KIETKU,
«Ctpoenue sazipa KIETKN», « Y TIIEBOABD, «JIMmuasD.

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHME [l MPOBEICHUS
HaOJIIOJICHUI, HW3MEpPEeHHI, SKCIEPUMEHTOB, MUKPOIpENapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUe padoThI:

JlabopatopHass pabora Ne 1. «/3yueHue KaTadIUTUYECKOW AaKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPe aMuiIa3bl WU KaTalla3bl)y.

JlaGopatopHass pabora No 2. «M3ydyeHue CTpOEHHUSI KIETOK pacTeHUH,
KUBOTHBIX U OaKkTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOMpemnaparax M HX
OTIMCAHUEY.

Tema 4. 7KusHeaesITeJIbHOCTD KJICTKH.

OOMeH BemiecTB, WU MeTa00Iu3M. ACCUMUIIALINS (TUTACTUYECKU OOMEH) U
TUCCUMUIISAIMSA (PHEpreTUYecKruii oOMEH) — JBE€ CTOPOHBI €JIMHOIO0 Ipollecca
MeTabonu3ma. Pollb 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPrUUM B TMOHHMAaHUU
MeTabonau3ma.

Tunbel oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHsbiil. Poib ¢pepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH YHEPTUU B KIIETKE.

®otocunte3. CBeroBass u TemMHOBass (a3pl (dorocuHTe3a. Peakuun
dhotocunTesza. IbPeKTUBHOCTh POTOCHHTE3a. 3HaUeHHUE (OTOCUHTE3A IS KU3HU
Ha 3emiie. Biusinue ycioBuil cpeapl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemMocuHTEe3. XEeMOCHUHTE3UPYIOIHe OakTepuu. 3HAUEHUE XEeMOCUHTE3a st
KW3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KiieTke. PaciieruieHue BellecTB, BbIJEICHUE U
AKKyMYJIUPOBaHUE DSHEPruM B KIETKE. OTalbl SHEPreTUYECKOro OOMeHa.
I'mukonu3. bpoxkenwe u ero Buabl. KucimopogHoe OKHUCIEHUE, WU KJIETOYHOE
JbIXaHUE. OxkucnurenbHoe dbocdhopunupoBaHnue. D¢ hHeKTUBHOCTD
AHEPreTUYECKOro OOMEeHa.

Peakuun wmatpuuyHoro cunrte3a. [enernueckas wuHpopmanus u JIHK.
Peanuzanusi reHernueckoil wHGoOpMalMU B KIETKE. |'€HETMYECKUM KOI U €ro
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cBorictBa. Tpanckpunuus — matpuunblii cunte3 PHK. Tpancnsuus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanme amuHokucior. Ponas pubocom B
OuocuHTe3e Oernka.

Hexnerounsle ¢hopmbl xKu3HU — BUpychl. ctopus oTkpeiTust Bupycos (/. U.
NBanoBckuit). OcCOOEHHOCTH CTPOCHHS U SKU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacteHui, >KUBOTHBIX U YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynonedpunuta yenoseka (BHUY) — BozOyautens CIIM/]a.
OOpatHast ~ TpaHCKpHWIIIIMS, peBepraza ©W  HHTerpasa. Ilpodwumaktuka
pacrpoCcTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Kosnbiios, /I. . UBanosckui, K. A. Tumupsizes.

Tabmuupl u cxeMbl: «Tunbl nutanus», «MeTadoauzm», «MUTOXOHIPHUSI,
«DHepreTudyeckuii oOMeH», «Xjoporact», «Potocunres», «Ctpoenue JIHK»,
«CtpoeHue u pyHKIMOHUpPOBaHUE reHa», «CuHTte3 Oenkay, «['eHeTudeckuil Kom,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH 1UKI Bupyca CIIN/a,
oaktepuodara», «Permmukarus JTHK».

O6opynoBanue: Moaenu-anmukaiuu «Yasoenne IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Mojielb cTpykTrypsl JJHK.

Tema 5. Pa3MHOKeHHe U MHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

KieTouHbIii UK, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Iponecchl, mpotekatoiue B uHTep(daze. Pemnmukanus — peakuus MaTpUYHOTO
cunte3a J[HK. Ctpoenne xpomocoMm. XpOMOCOMHBIH Ha0Op — KapUOTHIL.
JlunnouaHeli M TAlUIOMJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHBI.
[{uTosiornyecKkue OCHOBBI PAa3MHOXKEHUS W HWHIWBUIYAIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenne xietkn — muto3. Craguu mutosa. [Ipoueccel, nmpoucxoasmme Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOENb KJIETKH — aromnTo3.

®opMbl pa3MHOKEHUS OPraHU3MOB: Oecrojoe U MmosoBoe. Buapl 6ecronoro
Pa3sMHOXKEHUS: JICJICHUE HAJABOE, ITOYKOBAaHUE OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3oBaHKe, BETeTATUBHOE pa3MHOXeHUE. VIcKycCTBEeHHOE KIIOHUPOBaHUE
OPraHu3MOB, €r0 3HAYEHUE I CEJEKIIUU.

[TonoBoe pa3MHOXkEHUE, €T0 OTIUYHUS OT OECIOJIOTO.

Meiio3. Craguu meiosa. IIporecchl, mpoucxoadiiue Ha CTaausx MeEHo3a.
[ToBenenue xpomocom B Mmeio3e. Kpoccunrosep. buosornueckuid CMbICT U
3HA4YCHUE MEHO03a.

['amerorenes — mporecc oOpa3oBaHUs TMOJIOBBIX KJIETOK Yy KHUBOTHBIX.
[TonoBeie *xkemne3bl: CEMEHHUKH U SMYHUKA. OOpa3oBaHWE U Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKIIETKA) — CIEepPMaToreHe3 U OBOTECHE3.
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OcoOEHHOCTH CTpOCHUSI SAMIEKIETOK W crepmMaTo30ugoB. OIUIO0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHAIbHOE Pa3BUTHE
(amOpuorenes). DTtanbl SMOPUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHne3. lloctamOpuoHanbHOe pa3BuTHE. TUIIBI
MOCTAMOPUOHANBHOTO PAa3BUTHUS: MPAMOE, HENpsMoe (JTUYuHOYHOE). BiusiHue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CLIOCOOHBIE BBI3BIBATH BPOXKIEHHbBIC
YPOACTBA.

Poct u pazButue pactenuii. OHTOreHE3 LBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmuiet u cxeMbl: «DOpMBI Pa3MHOXKEHHUSI OPraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHNE y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xkietku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Kietounbii nukim», «Pemnmukanus JITHK», «Mwutosy,
«Menos», «IIpsamoe u Henpsamoe pa3BUTUEY, «I aMeTOreHe3 y MIIEKOIUTAIOIIUX U
4eJI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOT, MHKPOIPENapaThl «Cnepmaro3onasl
MJICKOITATAIOWIETOY, «SNIEKIIeTKa MJIEeKonuTarmeroy», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHAas MOJEb-alIuuKanus «/leieHne KIeTKn», MOJEIb
JIHK, Mmonens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlabopaTopnas pabdora Ne 3. «HaOmrogeHue MuTO3a B KIETKaX KOHYHKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOMIpPENapaTaxy.

JlaGopatopnass pabora Ne 4. «M3yueHuwe CTpOEHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTax».

Tema 6. HaciieACTBEHHOCTh 1 K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amauu renetuku. Mictopus pasBuTus reHETUKUA. PoJib uTonoruu
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa pOCCHUCKUX U 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeTOoJbl TEHETUKH (TUOPUIO0JIOTHYECKUM,
[UTOT€HETUYECKUHN, MOJEKYISIpHO-TeHeTHYeCKHii). (OCHOBHBIE T'€HETHYECKHUE
noHATUA. [ eHeTn4YecKas CHMBOJIMKA, UCTIOJIb3yEeMasl B CXEMaX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHnenem.
MonorubpuiHoe CKpeuBaHue. 3aKoH €IUHO000pa3us THOPUIIOB MEPBOTO
nokosieHus. IIpaBuno JOOMHUHMpPOBaHMWS. 3aKOH PpACHICIUICHUS MOPU3HAKOB.
I'mnioresa ynctoTel rameT. [1onHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JlurnObpunHoe  CKpeliMBaHWe. 3aKOH  HE3aBHUCHUMOTO  HACJEJOBaHUS
npu3HakoB.  lluToreHeTM4yeckue  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUSA.



Ananusupytoliee ckpenpanue. Mcnonp30BaHue aHaIU3UPYIOLIETO CKPEIIMBAHUS
TUIs1 OTIpeIeNIeHHs] TeHOTHUIIA OCOOMH.

CuerieHHOe  HacienoBaHue npu3HakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HACJIEOBAaHHIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3yiabTare
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPUSI HACIEACTBEHHOCTH. [ €eHETHUECKNE KapThI.

I'enetuka mosia. XpoOMOCOMHOE ONpPEAEIICHUE NOJIA. AyTOCOMBI U ITOJIOBBIE
XpoMoCcOMBI. ['omorameTrHsle M TreTeporaMeTHble OpraHusmbl. HacrenoBaHue
MPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIEICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapAKTEPHUCTUKA
MOU(DUKAIMOHHOW U3MEHYMBOCTU. BapuanmoHHbIN psil U BapuallMOHHAST KPUBAS.
Hopma peakuum npusHaka. KonnuecTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBoMcTBa MOIU(PHUKAIIMOHHON H3MEHUYMBOCTH.

HacnencrBenHas, Wid TE€HOTUIIHMYECKAas, HU3MEHUHUBOCTh. KoMOWHATHBHas
M3MEHYUBOCTh. Melo3 U TMOJIOBOM TpollecC — OCHOBA KOMOWMHATUBHOU
M3MEHYMBOCTH. MyTarimonHas u3MeHunBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ MpuYuHbl MyTanuil. MyTtareHHbsle (pakTopsl.
3aKOH rOMOJIOTUYECKUX PSAJIOB B HAcJIeACTBEHHOM n3MenunBoctr H. M. BaBuioga.

BresanepHas HaClIeACTBEHHOCTh U U3MEHUHUBOCTb.

I'enernka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABl T€HETHKH
YyeJIOBEKA: reHeaJornuecKuil, OJIM3HEIIOBRIN, IIUTOTCHETHYCCKHUI, OMOXUMHUYCCKHH,
MOJIEKYJISIPHO-T€HETUYECKU. CoBpeMeHnHoe ONpEACICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[MI1P-anamm3a. HacnmeacTBeHHbIe 3a00JICBaHUS YEIOBEKA: TCHHEBIC OO0JIC3HH,
00JIe3HU C HACIEJICTBEHHOW MpeapacnoiioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHAMBI
310pOBOTO 00pa3a >KU3HU, TUATHOCTUKHU, MPO(UIAKTUKY U JIEUEHUS] TEHETUYECKUX
0osne3Hel. MeauKO-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUYECHHUE MEAUIIMHCKON
T€HETUKU B MPEJOTBPAIICHUH U JICUCHUN T€HETUUECKUX 3a00JIeBaHU YeTOBEeKa.

JdeMoHCcTpanuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pusz, C. C. YerBepukon, H. B.
Tumodeen-Pecosckuii, H. Y. BaBuiios.

TaOmumpl W CXEMBL: «MoHOTHOPUIHOE  CKpCIIMBAaHHE MW €T0
HUTOTCHETUYECKAass OCHOBa», «3aKOH pACHICIUICHUS W €ro LHUTOT€HETUYeCKas
OCHOBa», «3aKOH  YHUCTOTBHl  ramer», «JuruOpugHoe  CKpelIMBaHUEY,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeuuBaHus»,  «Menosy,
«B3anMoneiCTBUE QJUICNIBHBIX TE€HOB», «le€HeTMYeckue KapTbl pACTEHUM,
KUBOTHBIX U 4eJoOBeKay», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIIEIOBaHUS,
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CUEIUIEHHOTO ¢ mnosiom», «Kapuotumbel YenmoBeka ¢ KUBOTHBIX», «Bumsl
M3MEHYUBOCTHY, «MoaudukanuonHas HU3MEHUYUBOCTHY, «HacnmemoBanue pesyc-
(baxTopay, «I'eHeTHKa rpynn KpoBu», «MyTallMoHHasi U3MEHYUBOCTh.

O6GopynoBanue: Mojenu-anmivkanuu «MOHOTHOpUHOE CKpEUIMBaHUE,
«Henonnoe noMunupoBaHuey», «JurubpugHoe ckpeumBanuey», «llepexpéct
XpOMOCOM», MHKPOCKOI M MuKporpemnapatr «Jlpo3zodpuna» (Hopma, MyTanuu
(hOopMBI KPBUIBEB U OKPACKU Tela), repoapuil «I'opox moceBHONY.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopatopnast pabotra No 5. «M3yueHue pe3yJbTaTOB MOHOTUOPUAHOTO M
JUTHOPUIHOTO CKPEUIMBAHUS y AP030(P Ikl Ha TOTOBBIX MUKpOTIpenapaTax.

JlaGopatopHas pabota Ne 6. «3yuenue MoaupuKalmoHHON U3MEHUYUBOCTH,
MOCTPOCHHUE BAPUALIMOHHOTO PSJIa U BAPUALIMOHHOM KPUBOW.

JlaGopatopnas pabora Ne 7. «AHanu3 myTanuii y apo30(uiibl Ha TOTOBBIX
MHKpOITpEnapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBleHHE W aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak HayKa M MPOLECC. 3apOKICHUE CEIEKIUU U JIOMECTUKALIHS.
VYuenne H. W. BaBuioBa o0 1eHTpaX NPOUCXOXKICHUS U MHOTrooOpas3us
KYJIbTYPHBIX pacTeHUH. LIeHTpbl MPOUCXO0XKAECHUS TOMAIIHUX >KUBOTHBIX. COpT,
opoja, mTaMM.

CoBpeMeHHbIE METO/bI CeNeKIIMU. MaccoBbIi U MHAUBUIYaJIbHBIA OTOOPHI B
CEJICKIIMM pacTeHU W KUBOTHBIX. OIlEHKA JKCTephepa. DBIM3KOPOICTBEHHOE
ckpemuBaHue — uWHOpuAMHT. Yucras nunus. CKpemIMBaHUE YUCTHIX JIMHUH.
I'eteposuc, unu rubpuanas cuia. HepoicTBeHHOE CKpelIMBaHHE — ayTOPUAMHT.
Otpanénnas rtulOpuausanuss u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJY4YEHUE TONUILIONIOB. JIOCTMKEHUS CENEKIMW pPACTeHUH, >XUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonorus kak oTpaciap MPOU3BOACTBA. |'€HHas HHXKEHEpHUs. IJTarbl
co3nanust pexomMOuHantHo JIHK wu TpancreHHwsix opranusmoB. KierouyHas
nHxeHepud. Kinetounsie KynbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUIA.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.
Okosioruyeckue U ATHyeckue  npobrembl. ['MO  —  reHeruuecku
MOJU(DUITIPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanum:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanos.

Tabmuiel U cxembl: kKapta «lleHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHui», «llopoapl 1oMamHuX KUBOTHBIX», «CopTa KyJIbTypPHBIX
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pactenuit», «Otaanéunas rubpuausamnus», «Padoter akagemuka M. @. MiBaHOBaY,
«lTonmumnongus», «OObeKTl OuoTexHonorun», «KiaeTouHwle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHuEe U EPEHOC TEHOB, XPOMOCOM).

OO06opynoBaHue: MYJISKH TUIOJIOB U KOPHETUIOA0B AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbcKkOX035UCTBEHHBIE PACTCHUS.

JlabopaTopHble M MPpaKTHYECKUE PadOThI:

Okckypcuss «OCHOBHBIE METOJBl M JOCTHKECHUSA CEJNEKIUU PACTCHUUA H
’KMBOTHBIX (Ha CEJIEKIIUOHHYIO CTAHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIM ~ y4acTOK, B TEIUIMYHOE XO35AUMCTBO, JabOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoIlOLMOHHAS 0MOJIOTHS.

[Ipennochyiku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUHU. DBOIIOLMOHHAS
Teopusi U €€ MecTo B Ouojoruu. BiusiHue SBOJIOIMOHHON TEOpUM HA pPa3BUTHE
OMOJIOTUU U APYTUX HaYK.

CBugerenbcTBa 3BOJOIUU. [lameoHTONIOrMYECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUSI BHUJOB B MAJCOHTOJOTMUECKON JIETOMHUCH, MEpPEeXOAHbIE (OPMBI.
buoreorpaguueckue: cxoncTBo u paznuure ¢payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpUOJIOTUYECKHE: CXOJACTBA W Pa3IU4Usi 3MOPHUOHOB pa3HBIX BHJIOB
MO3BOHOUYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKHX IMyTeH y BcCeX
OpraHU3MOB.

OBomtonmonHass teopust Y. JlapBuna. Ilpeanochulkd BO3HUKHOBEHUS
napBUHM3MA. JIBMKYIIME CHJIBI 3BOJIIOIMU BUJIOB MO JlapBuHY (M30BITOUYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTD,
0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Bononuu (CTI) u e€ 0OCHOBHBIE MOTOKEHHUS.

MuxkpoaBostonus. [Tonmymsius kak eAMHUIA BUIA U 3BOJIIOIUU.

JIBxyuue cuiibl ((paKTOpbl) 3BOJIONMUA BUAOB B MpUpojae. MyTallMOHHBIHI
MpOIECC M KOMOMHATHMBHAsT M3MEHYMBOCThH. [lomylnsiiiuoOHHBIE BOJIHBI U Jperd
reHoB. M3odius u Murpanus.

EcrectBenHnbiit oTOOp — HampaBisomui (aktop s3BoaonuUd. DopMbI
€CTECTBEHHOTO 0TOOpa.

[Ipucnoco6eHHOCT, OpraHW3MOB KakK pe3ysibTaT 3BoytonuU. [IpumMepbl
MPUCIIOCO0JIEHUH Y OpraHu3MoB. ApoMop(dO3bl U UIMOATANITALINH.
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Buag wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (OPMBI
BHU1000pa30BaHMs: reorpaduueckoe, IKOJI0TUIECKOe.

Makpospomorusa. Dopmbl  3BosOIUU:  duUIeTAYECKas, JUBEPreHTHas,
KOHBEPTeHTHas1, napamienbHas. HeoOpaTtuMocTh 3BOTIOLINH.

[IpoucxoxaeHue OT HeECEUUATU3UPOBAHHBIX IpeakoB. [Iporpeccupyromas
crienuanu3anvs. ATanTUBHAS padaiius.

JdemMoncTpanum:

[Toptpetsr: K. JIunneu, K. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenp, ®. Mromnep, A. H. CeBepios.

Tabnuiel u cxembl: «Pa3BUTHE OPraHUYECKOr0 MUpPa Ha 3eMiie», «3apOIbIIIn

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOppOBI 32
cyliectBoBaHue», «EcTecTBeHHBI 0TOOPY», «MHOroo0Opasue COpToB PacTEHHII»,
«MHoroobpasue  mopoJ  >KHUBOTHBIX), «ITonmynsauumy, «MyTaunoHnHas

U3MEHYUBOCTHY, «Apomopdossy, «Unnoamanramumy, «OOmas nereHepanusy,
«/IBmkymue cuibl 3Bononuny», «Kapra-cxema wapiipyTa myTemectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «IIpucrnoco0IeHHOCT OPraHU3MOBY,
«I"eorpaduueckoe BUA00Opa30BaHUEY, « IKOJIOTUUECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJJIEKIUST HACEKOMBIX C Pa3IMUYHBIMU THUIIAMH OKPAaCKH,
Ha0oOp MJI0AOB U ceMsH, KoJulekuus «lIpumepsl 3allUTHBIX MPUCTIOCOOTIEHUN Y
KUBOTHBIX», MOJeldb «OCHOBHBIE HAIpPaBICHUS SBOJIOIUNY», 00BEMHAST MOJIETb
«CTtpoeHue roJIoBHOr0 MO3ra TO3BOHOYHBIX.

buoreorpaguueckass kapra wMupa, koiiekius «DoOpMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb ammumkamus «llepekpéct
XpOMOCOM», BiaxHble Tmpemnapatel «Pa3Butne Hacekomoro», «Pa3Butue
JATYIIKWA», MUKporpenapar «Jlpo3oduna» (Hopma, MyTaiuud (QOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHble ¥ NpakTUHYecKUe padoThI:

JlaGopatopnass pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOrHUECKOMY
KPUTEPUIO».

JlaGopaTtopHas pabota Ne 2. «OmnucaHue MPUCIOCOOJCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuHble TpEACTaBICHUS O 3apoXKIeHUM KU3HU. HayuHble TUMOTE3BI
BO3HUKHOBEHHUS KW3HU Ha 3emiie: aOuoreHe3 W TNaHCIepMus. XuUMHUUYecKas
ABOJIONMS. AOMOTEHHBIM CHHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEepUMEHTAIbHOE MOATBEPKICHNE XUMUYECKON 3BOMONNK. HauanbHble 3Tanbl
ouonornuyeckor sposoruu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKHU. llepBble KIETKM U HMX 3SBOJIOIUSI.
dopMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

13



PazButne xu3Hu Ha 3emuie mo 3pam U nepuonaM. Kartapxen. Apxenckas u
npoTepo3oiickas d3pbl. Ilameosoiickas 3pa u €€ TMepHoOAbl: KEeMOPUMCKHIA,
OPIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUW, KAMEHHOYTOJIBHBIN, IEPMCKHU.

Me3o3o0Kckast 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaitHo3oiickass »d3pa W €€ TMepuoabl: MaJCOr€HOBBIA, HEOTCHOBBI,
AHTPONOT€HOBBIMN.

XapakTepuCTUKa KIMMaTa M TEOJIOTHYECKHX NporeccoB. OCHOBHBIEC 3TAIlbl
ABOJIIONMU PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU Hu
KUBOTHBIX. [l0osiBNIEHHE, paclBET U BEIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECcKOro MHpa KaK OTpaxkeHWe 3BOMOUUUA. OCHOBHBIE
CHUCTEMATHUYECKUE TPYNIbl OPraHU3MOB.

DBOJIOLMS YEIIOBEKA. AHTPOIIOJIOrUs KaK HayKa. Pa3BuTue npeacTaBieHu o
MPOMCXOXKJICHUN YelloBeKa. MeTonbl u3ydeHus aHTpororeHe3a. (CxoacrtBa u
pas3nu4us 4eJIOBEKA U )KUBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHUE YEIOBEKA.

JIBroKy1me CHJIbI (dbakTophI) AHTPOIIOTEHE3a. Hacnencreennas
M3MEHYMBOCTh U €CTECTBEHHBIH 0TOOp. OOIIeCTBeHHbI 00pa3 KU3HH,
M3TOTOBJICHUE OPYAUN TPyJa, MBIILICHHE, PEYb.

OCHOBHBIE CTaJIMU U BETBU IBOJIOIMU YEIIOBEKA: aBCTPAIONUTEKH, YeIoBEK
yMenblid, YemoBek mnOpsMoxonsamuii, YeloBek HeaHAepTalbCKuh, UYenoBek
pasymubiii. Haxogku HCKOMaeMmbIX OCTaTKOB, BpeMsi CYIIECTBOBaHHS, 00JacTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYIusl.

UYenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BpPONEOUAHAsS
(eBpa3miickas),  Herpo-aBCTpajougHas  (dPKBaTOpUalibHAs),  MOHTOJOHWIHAS
(a3maTcko-amMepuKaHcKas).  UepThl  OPHUCIOCOOJIEHHOCTH  MpEACTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYILIECTBOBAHUA. ENMHCTBO 4EIOBEYECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilacrep, A. U. Onapun, C. Mumiep, I'. IOpu, Y.
JlapBuH.

Tabmunel 1 cxeMbl: «Bo3nmkHoBeHue ConHeuHOM cUCTeMBl», «Pa3Burme
opraHuueckoro wmupa», «PacturenbHas KieTka», <« KuBOTHasi  KJIETKay,
«IIpokapuotuueckasi kietka», «COBpEeMEHHas CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS YEJIIOBEKa M YeTOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIE MeCTa NaJICOHTOJOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YEJNIOBeKa», «JlpeBHeimue moan», «JpeBHue moam», «llepBbie
COBPEMEHHBIE JIIOAN», «HeI0BEUECKUE Pach».

O6GopynoBanue:  Mymnsiku — «l[Ipoucxoxnenne — yenoBeka»  (OIOCTHI
aBCTpaJONUTEKa, MUTEKAHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WU
M300paKE€HUsI KaMEHHBIX OpYyAWil TEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
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pyomiia, ckpebna), TreoxpoHoJoruueckas Ta0nuna, Kouiekuus «Dopmel
COXPAHHOCTHU MUCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble M NpaKkTUHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «/3yyeHue MCKOMAaEMbIX OCTATKOB PaCTEHUU U
KUBOTHBIX B KOJUICKIIUSX).

DKCKypcust «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHBIN WIK KpaeBeIuecKui My3eil).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.

DKoJIOTUs KaK HayKa. 3aJauul U pa3fieibl IKOIOTUUA. MEeTOAbl SKOJIOTHYECKUX
UCCIeIOBaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUsI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3JYyIIHAas, MOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Oxonoruyeckue (Qakropel. Kiaccudukanus skojgorudyeckux (¢(HakTOpOB:
abuoTudeckue, OMOTHUUECKME U AaHTPOIMOreHHbIe. JIeCTBUE HSKOJOTMYECKUX
(hakTOpOB Ha OPTraHU3MBI.

AOuoruueckue (GakTopsl: CBET, TEMIEpaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenuss OpraHu3MOB K  JACUCTBHIO  aOUOTHYECKUX  (HaKTOPOB.
buonoruueckue puTmel.

buotuueckue (haxTopHI. Bunanl OMOTHYECKUX B3aUMOJIECTBUH:
KOHKYPEHIUs, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaJn3M, KOMMEHCa3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHUWe OWUOTUYECKUX B3aUMOJEHCTBUN Il CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tonyysiiiuu. (OCHOBHBIE MOKa3aTeNH
MOMYJISIIUU: YUCIEHHOCTh, IUIOTHOCTb, POXKJA€MOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanud. J[mHaMmuka 4ucIeHHOCTH MOMYJISIUNA U €€ PeryJisiiusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkenb.

Tabnuiel 1 cxembl: kapta «l[Ipupoansie 30HbI 3emun», «Cpenbl 0OUTaHUS
opranu3mMoBy», «®dDoronepuoauzm», «llomymsiiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MONYJISIIIUU UHPYy30pun-Ty Penbkmny, «llutesbie nemnm.

JlaGopaTopHble ¥ NpaKkTHYecKUe padoThI:

JlaGopaTtopnas padota Ne 3. «Mopdosorniyeckue 0COOEHHOCTH PaCTeHHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopartopHas pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJieycay.

[IpakTuueckast padora Ne 2. «[1oacy€T mI0THOCTH MOMYJIAIMI pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo0miecTBa M IKOJIOTHYECKHE CHCTEMBbI.
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CooOmecTtBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
MPOCTpAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantsel. CBs3u B
OHOLIeHO3E.

Okosioruyeckre cucrtembl (dkocucTeMbl). l[lonsitTue 00 »sKocucTeMe W
ouoreorieHoze. DYHKIIMOHATbHBIE KOMIOHEHTHI AKOCHCTEMBI: MPOAYIICHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (mumieBble) YpPOBHM JKOCUCTEeMBbI. [lumieBble IeNu U CETH.
OcHOBHBIE TOKa3aTeIM SKOCHUCTEMBI: OuoMacca, MPOAYKIUSA. DKOJOTHYECKHE
NUpaMUIbl:  TPOAYKIUU, YHUCIEHHOCTH, Ouomacchl. CBOMCTBA 3SKOCHCTEM:
YCTOMYUBOCTD, CaMOperyisius, pazputue. CyKkieccus.

[IpupoanHbie PKOCUCTEMBI. DKOCUCTEMBI 03€pP U peK. DKOCHUCTEMa XBOWHOTO
WJIU TUPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE ~ KOCUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u x034iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak @akrop ycToiunmBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emile.

Vuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBO U ero ¢yHkiuu. OcobeHHocTH Ouochepsl Kak
ro0anbHOM 3KOCUCTEeMbl. J[MHaAMUYeckoe paBHOBeCcME M oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOT€OXUMUYECKHUE ITUKIIBI AJIEMEHTOB (YIJIepoa,
azora). 30HaIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTpONOTEHHbIE U3MEHEHHs B Ouocdepe.
['moGanpHbIE 3KOTO0THYECKUE TPOOIIEMBL.

CocymiecTBoBaHUE PUPOJIBI u YeJI0BEYECTBRA. CoxpaHneHnue
Ouopa3zHooOpa3usi Kak OCHOBa ycToiunBOCTH Ouocdepbl. OCHOBA panMoOHAILHOIO
yIOpaBlE€HUs] TPUPOJHBIMU pecypcaMd U HX HCMOJb30BaHue. JlocTuxeHus
OMOJIOTUU U OXpaHa MPUPOJIBL.

JdeMoHCcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuer n cxemsl: «llumieBbie nenn», «bHOLEHO3: cOCTaB U CTPYKTypay,
«IIpupogubsie coobmectBa», «llenu nuTaHus», «IKOIOTMYECKas MUPAMUIAY,
«buocdepa u yenopek», «IKocUCTEMA MTUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOro  Jjeca», «buomeHos Bomoéma», «ArpoueHnos», «lIpumepnsie
AHTPOTIOTEHHbIE  BO3JCUCTBUS Ha TOpUpoay», «BaxHelmme HCTOUYHHUKHU
3arpsi3HEHUs] BO3AyXa U TPYHTOBBIX BO», «llouBa — BaxkHelIllasi COCTaBIISIONIAs
ouochepnl», «Daktopsl gerpananuu nousy, «llapaukoBsiii 3¢ dext?, «DakTopbl
pPaauoOaKTUBHOTO 3arps3HeHus Ouocdepsr», «OOmAs cTpykTypa Ouochepb»,
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«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIA 3KpaH OHoOCHEphD,
«KpyroBopoT yriaepoja B Ouochepe», «KpyroBopoT a3ota B IpUpPOIE».

OOGopynoBanue: MojieNb-anmivkanus «TunuuHbie OHOLIEHO3bI», TrepOapuii
«PactutenpHbIe COOOIIECTBaY, KOJUIEKIINN «brorieno3y», « Bpeaurenu BakHEHUIIINX
CEIIbCKOXO3SIICTBEHHBIX ~ KYJbTYp», TepOapud U KOJUIEKIIMM pACcTeHUH U
KUBOTHBIX, MPUHAJJICKAIINE K PA3HBIM 3KOJIOTHYECKUM TpPYIIaM OJHOTO BHJA,
Kpacnass kuura Poccuiickoii ®Depnepariuu, H300pa)KeHUs] OXPaHSIEMBIX BHUJIOB
pacTEHUH U )KUBOTHBIX.

IIJTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHUA [TPOI'PAMMLBI 110
bBNOJOI'MNn HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA3OBAHHMA

Cornacho ®I'OC COO, ycraHaBiuBalTCs TpeOOBaHHUS K pe3yjibTaTaMm
OCBOCHHUS OOyYaloIMMUCA TporpaMM CpeaHero oOImero oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHEIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX PE3yIbTaTOB OCBOCHHs TpenMera «buomorusy
BBIJICJIEHBI CIEAYIOIINE COCTABIISIOLIME: OCO3HAHHE O0YyYarOUMMUCS POCCUNCKON
I'PaKIAaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTCILHOCTH
U CaMOOIPEACNICHUI0, HaJu4he MOTHUBAlMM K  OOYy4YeHWI0  OMOJIOTHH,
[[EeJICHANIPABIICHHOS Pa3BUTHE BHYTPEHHHUX YOCXKICHWHA JWYHOCTH HA OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPHYCCKUX TPAJAUIUN Pa3BUTHS OHOJIOTHYECKOIO
3HAHWS, TOTOBHOCTh M CIOCOOHOCTHh OOYYaIOMIUXCSl PYKOBOJCTBOBATHCS B CBOSH
TESTENHPHOCTH I[EHHOCTHO-CMBICIIOBBIMUA  YCTAaHOBKAMH, TPUCYIIAMH CHCTEME
Omosornuyeckoro oOpa30BaHUsA, HAIMYHE HKOJOTHYECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH IICJIH M CTPOUTD KU3HECHHBIC TIJIaHEI.

JIM9HOCTHBIE pe3ybTaThl OCBOCHUS TpenMeTa «bHONOTHsS) TOCTUTAOTCS B
EANMHCTBE YYEOHOW ¥ BOCIUTATEIBLHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPaJAUIIMOHHBIMUA POCCUUCKUMHE COITMOKYJIbTYPHBIMUA, HCTOPUIECKUMU U TYXOBHO-
HPaBCTBEHHBIMH IICHHOCTSMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMH M HOpPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT TIpPOIlECCaM CaMOTIO3HAHUS, CAaMOBOCIUTAHUS W
CaMOpa3BUTHSA, PA3BUTHUS BHYTPEHHEH TIO3WIMU JIMYHOCTH, TMATPUOTH3MA,
YBaXEHUS K 3aKOHY WM TPABOIOPSAKY, YETOBEKY TPYJla U CTapIIeMy TOKOJICHUIO,
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B3aMMHOT'O YBa)XCHUS, OEPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPpaAuLIMSIM MHOTOHAIIMOHAIBLHOTO Hapoja Poccuiickorn ®dexnepanuu, MpUpOIe H
OKpYXarouen cpee.

JInyHOCTHBIE peE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYarOUIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa, pacCIIMpEeHHE >XU3HEHHOTO
ONBITa U OMNbITA ACATEIBHOCTHA B MPOIECCE peaanu3aliid OCHOBHBIX HAIlpaBICHUN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3ULIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U PABOMOPSJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JESITEIbHOCTH TIPU CO3JAaHUM
y4EOHBIX MPOEKTOB, PEUICHUH YUYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3MIIMI0O MO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSATH €€;

YMEHHE YUUTHIBaTh B CBOUX JACHCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIOJICH C Pa3HBIMHU YOCKIECHUSAMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U
COLMATIbHBIM IMOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B MIPOIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/ad, YBaXUTEIbLHOIO
OTHOIIIEHUS K MHEHUIO OIIMOHEHTOB NPH OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUSI;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHUSA:

chopMHUPOBAHHOCTH POCCUCKOU TpaXkJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IIEpEN
PonuHol, ropmoctu 3a cBOM Kpal, CBOXO PoauHy, CBOM SA3BIK M KYJBTYpY,
MPOILJIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapojia Poccuu;

LIEHHOCTHOE OTHOWIEHUE K MPUPOJTHOMY HACIIEAUIO U NAMSITHUKAM MPUPO/IBI,
NOCTHXKEHUSAM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJIOTHUH, MOHUMAHHUS 3HAYCHHUS OHOJOTMM B TO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOT'0 O0IIIEeCTBA;
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unelHas yoexxnIEHHOCTh, TOTOBHOCTh K CIHYKEHHIO M 3amuTte OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCHIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATHS IIEHHOCTEH CEeMEHHOMW JKH3HMU B COOTBETCTBHHM C
TpaauuussMu HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAHHUE YMOIMOHATBLHOTO BO3CHCTBUSI >KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHHUIO B Pa3HBIX BHUJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) pu3nvecKoro BOCIUTAHMS:

MOHMMaHWE M peanu3alus 3J0pOBOr0 W Oe3omacHOro ooOpasza KU3HH
(3mopoBO€  TMUTaHHWE, COONIOJIEHUE TUTMEHUYECKUX TPaBWI U HOPM,
cOaaHCUPOBAHHBIM pEXKUM 3aHATUM H OTIbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3MYECKOMY U NICUXUYECKOMY 3/10POBbIO;

MOHMMAaHUE 1EHHOCTH TpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUE TMOCIEICTBUI U HENPUATHS BPEIHBIX NPUBBIUEK (YHOTpeOIEHUS
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS]);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE [IECHHOCTH MacTepPCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTHMYECKOM M COLHMAIbHOMN
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATH U CAMOCTOSATEIIBHO
BBITIOTHSATH TaKyIO J€ATEIbHOCTD;

MHTEpEC K pa3iM4HbIM cepaM NpoPecCUOHANBHOU JEATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun W peaau30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpa3OBaHMUIO Ha
MPOTSIKECHUU BCEU KU3HH;

7) 3K0JI0THYECKOT0 BOCIIUTAHMS:
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AKOJIOTMUECKHU 11eJIECO00pa3HOe OTHOIIEHUWE K MPUPOJIe KaK HCTOUYHHUKY
KU3HU Ha 3emIle, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTMYECKOM KYJIbTYyphl: MNPUOOPETEHUE OIbITa
IJIAHUPOBAHMUS TIOCTYNKOB M OLEHKA HX BO3MOXHBIX MOCIHEACTBUM s
OKPYXarOIIEN CPEIbL;

OCO3HAHUE TI00ATBHOrO XapaKTepa 3KOJIOTMYECKUX MpoOJieM M MyTel ux
pelieHus;

CIIOCOOHOCTh HKCIOJB30BaTh MpHOOpeTaeMble MNpPU HU3YUYEHUU OUOJOTUH
3HAHUS M YyMEHUS TpPU pEUIeHUH NPoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
MPUPOJIOIOIAb30BaHUEM  (COONMIOICHNE  TMpaBW  TOBEICHUS B MPHUPOJE,
HalpaBJICHHBIX HAa COXpPAaHEHHE pPAaBHOBECHUS B SKOCHCTEMAax, OXpaHy BHJIOB,
IKoCcHuCTeM, Orochepsl);

aKTUBHOE HEMpUSATHE JEWCTBUM, NPUHOCIIIUX Bped  OKpYyKalolleu
MPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOIArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;

HaJM4ue Pa3BUTOTO 3KOJIOTUYECKOTO MBIIIJIEHUS, SKOJOTHUECKON KYJIbTYPHI,
OmbITa NeATeTbHOCTH AKOJIOTMYECKON HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaThCS MMM B IO3HABaTEJIbHOW, KOMMYHUKATHBHONW M COLIMAIBHOM
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUUYECKOHN NESITEIHLHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUSI HAYKU U OOILECTBEHHON MPaKTUKW, OCHOBAHHOI'O HA JIUAJIOTe
KYJBTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHLTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKON KYyJIbTYpPhl KaK CpeJCTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJIbMU U TIO3HAHUSI MUDA;

MOHMMaHWEe crnernuduKd OHOJIOTUM KaK HayKH, OCO3HAHUsI €€ poJd B
(GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUIECHUS, CO3JaHUM IETOCTHOTO
MPECTaBICHUS] 00 OKPYXalollleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIoBeKa U
oOllecTBa, B TO3HAHUMU MPUPOJHBIX 3aKOHOMEPHOCTEW U pEHIeHUuUu mpoliaeM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OWUOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  pellaTh pPecypcHble NPOOJEMBbl  Pa3BUTHUS
YeJI0BEYECTBA, MMOMCKA MyTeH BBIXOJIa U3 TII00ATBHBIX SKOJOTHYECKUX MPOOJIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHUIO,  PallMOHAJIBLHOMY
UCIIOJB30BaHUI0 TPUPOJHBIX PECYpPCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU;
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3aMHTEPECOBAHHOCTh B TIOJIYYEHHUU OHOJOTMYECKUX 3HAHUM B NEIAX
MOBBIIIEHNS OOIIEeH KyJIbTypbl, €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, Kak
COCTaBHOW 4acTu (YHKIIMOHAIBHON rpaMOTHOCTU oOywarommuxcs, GpopmupyeMon
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYUIHOCTH METOJOB MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh IIOJIyda€Mble 3HAaHHUS [Jis1 aHajiu3a u
OOBSICHEHUS SIBJICHUH OKPYXKAIOIIETO MUpa U MPOUCXOIAIINX B HEM HU3MEHEHUH,
yMEHHE JleflaTh OOOCHOBAaHHBIE 3aKJIIOYEHUS HAa OCHOBE HAy4HbIX (PAKTOB H
MMEIOIIUXCS JAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENIBHO HCIOJIL30BaTh OMOJOTHMYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESATEILHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

FOTOBHOCTh U  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO U
CaMOOOpa30BaHMIO, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHUW MO OWOJIOTUM B
COOTBETCTBHHM C KM3HEHHBIMHU OTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHMS y4yeOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HaYuMMble MJisi  (OPMHUPOBAHUST MHUPOBO33PEHUS OOYYAIOIIUXCA
MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHBIE) OOIIEHAYYHbIE MOHITHUS, OTpakarolue
IETOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeuuduKy METOJOB MO3HAHUS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, Mpoliecc,
CUCTEeMa, Hay4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccleoBaHne,  HaONMIOJEHUE, WU3MEpPEHHE, OKCIEPUMEHT U  JAPYrux),
YHUBEpCaJIbHbIE y4eOHbIe JeHCTBHUS (IIO3HABATENbHbIE, KOMMYHHKATHUBHBIE,

pEryJISTUBHBIE), obecrieunBaroIIne dbopmupoBaHue (GyHKIIMOHATIBHOM
IPAMOTHOCTH Y  COIMAJIbHOM KOMIIETEHIIMM OOYy4YarolIuxcsi, CIHOCOOHOCTh
oOyyJaronmxcs UCII0Ib30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUSI W  YHUBEpCaIbHbIE YyueOHble JEHCTBUS B
MO3HABATEIbHON U COMAIIBHON MTPAKTHUKE.

MertanpenMeTHble pe3yJibTaThl OCBOCHHUS MPOTpaMMbl CpEIHEro OOIIero
00pa3oBaHUs TOKHBI OTPAKATh:

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

Bba3oBble 1oruvyeckue aeiicTBuM:

CaMOCTOSITETbHO  (OpMynIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

21



UCIIOJB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(ananu3za, cuHTE3a, CPaBHEHUS, Ki1acCu(pUKaluu, 0000IIEHUs), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHSATUM (BBIAEIATH UX XapaKTEpHbIC MPU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSITHUSIMH);

OMpEeNeNATh LeNu ACSTEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTH PE3YIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU IIEJISIMU;

UCIIOJB30BaTh OMOJIOTUYECKHUE TOHATHUSA JJIsl 0ObsICHEHUSI (PAKTOB U SIBJIICHUI
YKUBOU IPUPOJBI;

CTPOUTH JIOTMUECKUE PACCYXJCHUS (MHAYKTUBHBIC, ACAYKTHUBHBIEC, IIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M MPOTHUBOPEUUS B PACCMATPUBAEMBIX
ABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeacTBa IS peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a
TaKke  MPOTUBOPEYUH  pa3HOTO  POJA,  BBISIBIEHHBIX B Pa3UYHBIX
MH(QOPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEHICHUS MPOOJIEMBbI ¢ YUYETOM aHaIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATENbHOCTH;

KOODAMHUPOBATh M  BBIMONHATH pabOTy B  YCIOBHUSIX  pPEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Bba3oBble uccienoBarejbckne 1eicTBUSA:

BJIaJICTh HABBIKAMU YUEOHO-MCCIIE0BATENHCKONU U MTPOEKTHON ESITEIHLHOCTH,
HaBbIKAMU  pa3pemieHusi MmpoOjieM, CIOCOOHOCTBRIO UM TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUs TPAKTUUECKUX 3aJ1au, TPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

WCIIOJB30BaTh PA3IUYHBIE BHUJBI JIESITEIBHOCTH IO TOJYYEHUIO HOBOTO
3HaHUS, €r0 HHTEPHpPETAuU, MNPEeoOpa30BAHUI0 M MPUMEHEHUI0O B YUYEOHBIX
CUTYyalusX, B TOM YUCJIE IPU CO3JJaHUH YUYEOHBIX U COLMAIIBHBIX TPOEKTOB;

(dhopMUpOBaTh HAYUYHBIN THUIT MBIIUICHUS, BJIaJIeTh HAYYHOH TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYIUPOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTENIbHOU
NEATeNbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBIABJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh THUIIOTE3Y €€ pEeIIeHUs, HaXOJUTh apryMEHTHhI IJisi JOKa3aTelbCTBa
CBOUX yTBEPXKACHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;
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aHAJTU3UPOBAaTh TMOJYyYEHHBIE B XOJE€ pELICHUS 3aJaud Pe3yiabTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

OCYILIECTBJISITh II€JICHANPABICHHBIN IMOUCK IMEPEHOCa CPEICTB U CHOCOOOB
IEeHCTBUSA B MPOPECCUOHAIBHYIO CPENY;

yMeTh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO M IPAKTUUECKYIO0 001acTu
KUZHEACATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE HJEH, MpeasiaraTb OPUTHHAIbHBIE MOAXOJbl U PEIICHHUS,
CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIEC PELICHUS.

Pab6ora ¢ unpopmaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX UCTOUHHKAX UHGOPMAIUU (TEKCTE y4eOHOTro
nocoousi, HAYYHO-TIOMYJISIPHOW  JUTEpaType, OHOJIOTMYECKUX CJIOBapsix W
CIIpaBOYHUKAaX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHAIM3UPOBATH
MH(QOpPMAIINIO Pa3IUYHBIX BUIOB U (OPM MPE/ICTABICHUS, KDUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

(dbopMyIHpOBaThH 3aMPOCHl U MPUMEHSTh Pa3IUYHbIE METOAbI MPU MOUCKE U
otbope Ouosorndeckoi MHMOpManu, HEOOXOAUMOM Il BHIMIOJTHEHUS YYEOHBIX
3azay;

MpUOOpETaTh OMBIT HCHOJb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO UCTOJB30BAHUS PA3TUYHBIX
MMOMCKOBBIX CUCTEM;

CaMOCTOSITETLHO  BBIOMpATh  ONTHUMaJbHYIO  (GOpMy  TpeACTaBICHUS
Ouosiornyeckor uHpopmanuu (CxeMbl, Tpa@uku, TUarpaMMbl, TaOIUIbI, PUCYHKH
H Ipyroe);

UCIIOJB30BaTh HAYYHBIM SI3bIK B KayecTBE CpeAcTBa mpu pabore cC
Ouosiornyeckod uHQOpMaIMed: TPUMEHITh XUMUYECKHE, (QU3HUYECKUEe U
MaTe€MaTUYeCKUe 3HaKU U CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBa
HarJISJHOCTH;

BJIaJICTh ~ HaBBIKAMHU  pAaclO3HABAaHUS U 3aIUTBl  UH(OpMaluH,
nH(POpPMAITMOHHOM 0€30MaCHOCTH JTUYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPCaJIbHbIE Y4eOHbIe JeiCTBUS

Oo0enue:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCeX cpepax KU3HU, AaKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIU JMCKYCCHUHU IO CYIIECTBY OOCYXIaemMoil TeMmbl (yMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIHHO BBITIOJTHEHUS TMpeasiaraeMoin
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3a/1aul, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN JPYTUX YUYACTHHKOB
auanora Wid JUCKYCCUN);

pacrio3HaBaTh HeBepOalibHbIE CpEACTBAa OOIIEHUS, NOHUMATh 3HAYCHUE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CUTYallUi,
YMETbh CMSTYAaTh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3JIUYHBIMU CIIOCOOAMU OOIIEHUS] U B3aUMOJCHCTBUS, TOHUMATD
HaMEpPEeHUs IPYTHUX JIOJEH, IPOSBIATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU dopme hopMyIMPOBATH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMYHO H3JIaraThb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJICTB.

CoBMecTHAs 1eITeJILHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
pabOoTHI MPU PEIICHUH OMOJIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUN YUEOHOM 3a1a4u;

BBIOMpaTh TEMaTUKY M METOJbl COBMECTHBIX JIEUCTBUU C YUE€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UJieHa KOJIJIEKTUBA;

MPUHUMATh II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BHIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHUIO: COCTaBISATh IUIaH JACHCTBUA,
pacrpenensTh pojid ¢ Y4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJIAJa M KaXJOTO y4YaCTHHKA KOMAaHJIbl B
001U pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBHU3HHI,
OPUTHMHAJIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJEHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepCcaJbHbIe YUeOHbIe 1eliCTBUS

Camoopranusanmus:

UCIIOJB30BaTh OMOJOTHYECKHWE 3HAHUS [Ji1 BBISBICHHUS MPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYalIUSIX;

BBIOMpaTh Ha OCHOBE OHMOJIOTUYECKMX 3HAHUN I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JEHCTBHUSX M MOCTYINKAaxX MO OTHOILICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JIOPOBBIO U 3/TOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBHYIO JCSTEILHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIEC 3a/laud B 00pa3oBaTelbHOU
NEATeNIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITETLHO  COCTaBJISATh IUIAH pEHIeHUs MpoOJeMbl C  y4E€TOM
MMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;
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pacIIMpATh paMKH Y4EeOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHUN;

JIeNIaTh OCO3HAHHBIA BBIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a peleHue;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

croco0CTBOBAaTh (DOPMUPOBAHUIO U TMPOSBICHUIO IMIUPOKONH JPYIULIUH B
pa3HBIX 00JIACTSX 3HAHWWA, TOCTOSHHO TIOBBINIATH CBOW OOpa30BaTEIbHBIA U
KYJbTYPHBIN YPOBEHB.

CaMOKOHTPOJIBb:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBHI B JIESTEIHHOCTD,
OIICHWBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIIAJICTh  HABBIKAMH  TO3HABATENBHON  pedeKcuu KaK  OCO3HAHUS
COBEpIIAEMbIX JICUCTBUH ¥ MBICIUTEIBHBIX TMPOIECCOB, WX PE3yJIbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI pedIeKCUU NJIs OIEHKH CHUTYyalluu, BBIOOpa
BEPHOTO PEIICHUS;

YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEIIEHUS IO WX
CHUXCHHUIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJIbTaTOB
TeSTENHHOCTH;

IMpunsiTue cedst U APyrux:

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIW3e pPe3yJbTaTOB
TeSITENHHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C TIO3UIIUU JPYTOTO YETIOBEKA.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTtHble pe3ynbTarhl OocBoeHHs mporpammbl COO mo Ouomoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienipruyeckue st yueOHoro npeameta «buoaorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUNA MO OCBOEHUIO, HHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI JEATEIIBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX yY4YEOHBIX CHUTYalUSIX, a TaKXKE€ B PeajbHBIX
KU3HEHHBIX CUTYyallUsX, CBA3AaHHBIX ¢ Ouonorueil. B mporpamme mnpenMetHbie
pe3yabTaThl MPEACTABICHBI MO TOJaM 00yUEHHUS.

[IpenmeTHble pe3yabTaThl OCBOEHUs yueOHoro mpeameta «buonorus» B 10
KJIacce JI0JDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MUPa U HAYYHOTO MHUPOBO33PEHMS, O BKJIAJAE POCCUUCKUX H
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3apyOeXHbIX YYEHBIX-OMOJOTOB B pa3BUTUE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKA JJIsl PEIlIeHHs )KU3HEHHBIX 3a/ad4;

YMEHHE PacKpbIBaTh COJIEpKAHUE OMOJOTMYECKUX TEPMUHOB W TOHATHIA:
KW3Hb, KIJIETKA, OpPraHu3M, MeTabonm3M (OOMEH BEIIECTB M IIpeBpallcHUe
SHEPIuM), TOMeocTa3 (CaMOPEeryJisius), YPOBHEBAsI OpraHu3alus >KUBbIX CHUCTEM,
CaMOBOCIIPOU3BEJIeHUE (PEMPOAYKIHUS), HACIAEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTUE;

YMEHHE Wu3JIaratb OHOJOTMYECKUE Teopur (KIETOUHasi, XPOMOCOMHas,
MyTallMOHHAs,, LEHTpaJlbHas JOrMa MOJEKYJsIpHOM Ouonoruu), 3akonbl (I
Menpnens, T. Moprana, H. 1I. BaBunosa) u ydenus (0 leHTpax MHOrooOpasusi u
MPOUCXOXKEHUS KyJIbTypHbIX pactenuit H. . BaBuioBa), onpeaensTe rpaHUIlbI
WX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIIaJIeTh METOJJaMU HAyYHOT'O MO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMHUCAHUE MUBBIX CUCTEM, IMPOIIECCOB U SIBIICHWM, OpraHu3alus U MNpOBEJCHUE
OMOJIOTMYECKOTO0  JKCIEPUMEHTA,  BBIABM)KEHUE  TUIMOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXAY HWCCIEIYyEMbIMU BEIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX
pEe3yIbTAaTOB, MCIOJIL30BAHHBIX HAYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIEATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHAa BEIECTB M MPEBPAILEHUS SHEPTHHM B KIETKE, (OTOCUHTE3A,
IJIACTUYECKOr0 W 3HEPreTMYecKoro oOMEHa, XEMOCHUHTEe3a, MHUTO03a, Meno03a,
OIUIOJJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUBUAYaJIbHOTO Pa3BUTUS OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSThH MOJYyYCHHBbIE 3HAHUS NJi1 OOBACHEHUS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUW, JJIs NMPUHATHS NPAKTUYECKUX PELUICHUHA B MOBCEIHEBHOMU
KU3HU C LEIpl0 obecnedeHus: Oe30IaCHOCTH CBOETO 370pOBbS M 370pPOBBS
OKPY>KaIOILIUX JIF0/IeH, COOII0ACHUSI HOPM TPaMOTHOTO TTOBEJICHUS B OKPY Karolen
MPUPOJHON cpelie, NMOHMMaHHEe HEOOXOAUMOCTH UCIOIb30BAHUS JOCTHUKEHUN
COBPEMEHHOMU ounosoruu u OMOTEXHOJOTUI JUTSt palMoOHAIBLHOTO
MPUPOJIOTIONB30BAHUS;

YMEHHE pellaTh »dJEMEHTapHble TE€HETUYECKHME 3aJaud Ha MOHO- U
JUTUOPUIHOE CKpEIIMBAHUE, CLEIUICHHOE HAaCleIOBAHUE, COCTaBIISITh CXEMBI
MOHOTHOPUJIHOTO CKpEIUBaHUA JJIS MPEACKa3aHus HACIEAOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHE PadOThl, COOIIOAATH
MpaBuiia Mpu padoTe ¢ yueOHBIM U 1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHHUBaTh M HHTEPHPETHPOBATH HHGOPMAIUIO
OMOJIOTMYECKOTO  COJEPKAaHUS, BKIIOYAIONIYI0 T[ICEBAOHAYYHbIE 3HAHUS U3
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Pa3IMYHBIX UCTOYHUKOB (CpEJCTBA MacCOBOM MH(OpMAINKU, HAYYHO-TIOMYISIPHBIC
MaTepualbl), 3THYECKHUE AaCHEKThl COBPEMEHHBIX HCCIIEIOBAaHUN B OWUOJIOTHH,
MeJIUIINHE, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHHUS,
000011ast OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUMHBIN anmapaT OMOJOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUs ydueOHoro mpeamera «buonorus» ¢ 11
KJlacce NOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOeXHbIX YYEHBIX-OMOJOTOB B pa3BUTUE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JJIs PEIlICHUs )KU3HEHHBIX 3a/ad4;

YMEHHE PacKpbIBaTh COJIEpKAHUE OMOJOTMYECKUX TEPMUHOB W TOHATHIA:
BH/JI, TOMYJIALMS, TeHODOH/, SBOJIONMS, JBIXKYIIUE CHIbL (PAaKTOPBI) IBOIIOLNH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BHUJI000pa30BaHME, IKOJIOTUYECKUE (PAKTOPHI,
DKOCHCTEMA, MPOJIYUEHTHl, KOHCYMEHTBI, PEAYLEHThl, L€ MUTAHUs,
JKOJIOTHYECKas mupaMuga, OuoreoreHos, onocdepa;

YMEHHE Hu3JIaratb OWOJOTHYECKUEe Teopuu (PBONIONUOHHAS Teopusi Y.
JlapBruHA, CHHTETHYECKass TEOpHsl HBOJIOLMM), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apoasimieBoro cxonacrtea K. M. bapa, dyepenoBaHusi TJIaBHBIX HaNpaBiICHUU U
nyteit sBomonuu A. H. CeepiioBa, yuenuss o o6uochepe B. . Bepnaackoro),
ONpPEeNeNATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM,;

YMEHHE BIIaJIeTh METOJJaMU HAyYHOT'O MO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMHUCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBIICHWM, OpraHU3alus U MNpOBEJACHUE
OMOJIOTMYECKOTO0  SKCIEPUMEHTA,  BBIABM)KEHUE  TUIMOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXAY HWCCIEIYEMbIMU BEIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX
pEe3yJbTaTOB, MCIOJIL30BAHHBIX HAYYHBIX MOHATHI, TEOPUN M 3aKOHOB, YMEHHE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YIbTATOB;

YMEHHE BBIJICNSTh CYIIECTBEHHbIE MPU3HAKH CTPOCHUSI OHOJOTHYECKUX
OOBEKTOB: BHJIOB, TMOMYJSIIUNA, NPOJYLUEHTOB, KOHCYMEHTOB, pPEIyIEHTOB,
OMOTeoleHO30B M JIKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACJEeICTBEHHOU
M3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUS, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JCUCTBUSI SKOJOTMYECKUX (PAaKTOPOB HA OPraHU3MBI, MEpeHoca
BEIIECTB U TOTOKAa HHEPrMU B HKOCHCTEMAX, AHTPOINOIEHHBIX H3MEHEHUU B
AKOCHCTEMAX CBOEM MECTHOCTH, KPYroBOpPOTa BEIIECTB W OUOr€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHHE MPUMEHSThH MOJYyYCHHbIE 3HAHUS NJi1 OOBACHEHUS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUW, JJIs NMPUHATHS NPAKTUYECKUX PEUICHUHA B MOBCEIHEBHOMU
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KU3HU C LeNblo obOecriedeHusi 0€30MacHOCTH CBOETO 3/I0POBbS M 3/I0POBBS
OKPY>KaIOILIUX JIF0/IeH, COOII0ACHUSI HOPM TPaMOTHOTO TTOBEJICHUS B OKPY Karolen
MPUPOJHON cpelie, MOHUMaHHEe HEOOXOAMMOCTH UCIIOIb30BAHUSL JOCTHUKEHUN
COBPEMEHHOU OUOJIOTUH JIJIsl PAllMOHATILHOTO MPUPOIOTOJIb30BAHMUS;

YMEHHE pelniaTh 3JIeMEHTapHble OMOJOTHYECKUE 3a/1aud, COCTABISATH CXEMBbI
MepeHoca BEIIECTB U IHEPTUH B IKOCHUCTEMAaX (LIeTH MUTAHUS);

YMEHHE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHE PadOThl, COOIIOAATh
MpaBuiia Mpu padoTe ¢ yueOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHHUBaTh M HHTEPHPETHPOBATH HHGOPMAIUIO
OMOJIOTMYECKOTO  COJEPKaHUS, BKIIOYAIONIYI0 T[ICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEJCTBA MacCOBOM MH(OpMAIINU, HAYYHO-TOMYISIPHBIC
MaTepuajabl),  pacCMaTpWBaTh  TJIOOANBbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIECHHUS,
000011as1 OMOJIOTUYECKYI0 MH(OPMAILIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUMHBIN anmapaT OMOJIOTHH.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpouabnsie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Bu6nuoreka [JOK
! bronorns xak Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
) K ) bubmuoreka [JOK
HBbIC CHCTEMBL I HX Oprafusatit https://m.edsoo.ru/7f41c292
3 X . < ] 1 bubmuoreka [JOK
MMHUYECKHUI COCTAaB U CTPOCHUE KIIETKU hitps-//m.cdsoo.ru/ 741292
Bubnuoreka [JOK
4 HKH3HEACATENLHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3mHOXeHME U HHAVBUAYAIBHOE Pa3BUTHE 5 1 bubmmorexa [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYUBOCTD 2 15 bubmuoreka [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
2 p . 1 bubmuoreka [JOK
C3EPBHOC BpEM https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
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11 KVIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Kontpouabnbie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Bubnuoreka [JOK
1
! IBOIMOIMORHAT GroNOrus ? https://m.edsoo.ru/7f41cc74
) BO3HUKHOBEHNE U pa3BUTHE KU3HU Ha 9 0.5 bubmmorexa [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 OprasusMbl 1 OKpysKarolas cpeaa 5 1 bubmorera [IOK
p Py Hast cpen https://m.edsoo.ru/7f41cc74
Bub6nuoreka [JOK
4 Coo011ecTBa U 3KOJIOTHUECKUE CUCTEMBI 9 hitps:/m.cdsoo.ru/7f4 1 cc74
Bubnuoreka [JOK
> Pesepsroe Bpews 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosnuecTBo 3 B .
JIEKTPOHHBbIE NM(POBHIE OCMUTATENbHBIN
Ne n/mm Tema ypoka 4acoB P bp
o0pa3oBaTe/bHbIE PeCypChl MOYJIb
Bcero
Bubnuoreka [JOK YcraHoBICHHE
1 buonorus B cucreme Hayk https://m.edso0.ru/863e6122 JIOBEPUTEIIbHBIX
https://m.edSOO.I'U/S6366323 OTHOH_ICHI/H\/JI MC)KI[y
Meroas! T0O3HAaHUS )KUBOU ITPUPOJBI. [1€1aroru4eCcKum
) [IpakTuyeckas padora Ne 1 bubmmoreka [IOK pabOTHHUKOM H €ro
«/crionp30BaHuE pa3IMUYHBIX METOJIOB IIPH https://m.edsoo.ru/863e6122 o0yJaronumucs,
M3yYEHUH OMOJOTMYECKUX OOBEKTOB CIOCOOCTBYIOIIUX
3 buonornueckue cucTemsl, MPOLECCH U UX Bbubnuoreka [JOK MMO3UTUBHOMY
HU3y4YECHUE https://m.edsoo.ru/863e6564 BOCHPUATHIO
4 XuMmudeckuil cocTaB KieTku. Boxa u bubmotexa LIOK 00yHaromuMHCH
MHWHEPAIBHBIE COJIN https://m.edsoo.ru/863e674¢ TpeGoBanHi 1 MPOCKO
IeAarorn4eckoro
5 Benku. CocrtaB 1 cTpoeHnE OEIKO bubmorexa [IOK 2
JIKU. TaB U CTPOCHHE OCIIKOB aboTHHKA
P https://m.edsoo.ru/863e6b72 p ’
MIPUBJICYCHUIO UX
depMeHThI — OMOJIOTHYECKHE
BHUMaHUS K
Karanuzaropsl. JlaboparopHas padora Ne 1 .
. bubimoreka IIOK o0cyxmaeMol Ha
6 «3yueHne KaTAIUTUIECKOW aKTUBHOCTH
https://m.edsoo.ru/863e6b72 ypoke uHpopMaIum,
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl WIH
AKTUBU3AINH UX
KaTaJias3bl)» .
MO3HABATEIBHON
Bub6nuoreka [JOK
7 VYriaeBoasl. JIunuasl JCITCIbHOCTH.
https://m.edso0o.1ru/863e6870
bubmmoreka [JOK Hpusnedyenne
8 Hyxneunosbie kucinotsl. AT® 1
https://m.edsoo.ru/863e6d5c BHUMaHUS
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I/ICTOpI/IH " MCTOABI U3Yy4YCHUA KIICTKH.

Bubnuoreka [JOK

9
Kinerounas Teopus https://m.edsoo.ru/863e6e88
10 Kiietka xak nenocTHas JKuBasg cucTeMa
CrpoeHue 3yKapruOTUYECKON KIIETKH.
JIaGopatopHas pabota Ne 2 «M3yuenue
N Bu6nuoreka [JOK
CTPOEHHUSI KJIETOK PaCTEHUM, KUBOTHBIX,
1 rpuOOB U OaKTEPUN IO MUKPOCKOIIOM Ha hitps://m.eds00.1u/863¢6110
p P a p https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax U ux
OITHMCAHUEY
Bbubnuoreka [JOK
12 OO0OMeH Belec erabonus
MEH BEIICCTE M METADOTHEM https://m.edsoo.ru/863e766¢
Bbubnuoreka [JOK
13 doTocuHTE3. XEMOCHHTES
TOCHHT MOCHHT https://m.edsoo.ru/863e7¢98
Bub6nuoreka [JOK
14 S 1 00
HEPTETHHCCIHI OOMEH https://m.edsoo.ru/863e7aae
Bu6nuoreka [JOK
15 Buocunres Genka.
https://m.edsoo.ru/863e7dc4
16 Peaknuu MaTpU4IHOTO CUHTE3A buGnnorexa LIOK
I P ' https://m.edso00.ru/863e796¢
Bu6nuoreka [JOK
17 Hexnerounrie GpopMBbI )KU3HU — BUPYCHI
bop Py https://m.edsoo.ru/863e796¢
JKuzneHHbIl IUKI KIeTKU. [leneHue
kieTku. Muros. JlabopatopHuast padora Ne 3
18 «HaOnronenre MuTO3a B KJIETKaX KOHUUKA Bubmiorexa IIOK
A https://m.edsoo.ru/863¢7540
KOpEeIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
b K
19 @OpMBI pa3MHOKEHUS OPraHU3MOB nomorexa LO

https://m.edsoo.ru/863e81b6

oOyJaromuxcs K
LIEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha ypOKaxX
SIBJIEHUW, OpraHu3anus
uX paboTHI €
[I0JIy4aeMOM Ha YpOKe
COLMAJIbHO 3HAYMMOM
uHpopmanuen —
WHUIIUTUPOBAHUE €€
o0CyXIeHMS,
BBICKA3bIBAHUS
00y4JarmuMucs
CBOET0 MHEHUS TI0 ee
MIOBOJY, BEIPAOOTKH
CBOETO K HEeH
OTHOIICHHUSI.

Opranuzanus
medcersa
MOTHBHUPOBAHHBIX U
3PYIUPOBAHHBIX
00ydJaromuxcst
Hag UX
HEYCIEBAIOIINMHI
OJHOKJIACCHUKAMHU,
JIAfOIIETO
o0ydarmumcs
COLMAILHO
3HAYNMBIN ONBIT
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https://m.edsoo.ru/863e83 1e

Bu6nuoreka [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KIETOK.

21 OmnonorBopenue. JlabopatopHas pabora bubmmoreka [JOK
Ne 4 «M3yuenue cTpoeHUsI MOJOBBIX KIETOK https://m.edsoo.ru/863e81b6
Ha FOTOBBIX MUKPOIIpETapaTax»

22 NHnuBunyanbHOE pasBUTHE OPraHU3MOB bubmmorexa LIOK

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

7 I'eneTnka — Hayka O HaCJIE€CTBEHHOCTU U bubmmoreka [IOK
U3MEHYNUBOCTH https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTH HACIEOBaHUS bubmmoreka [JOK
MPU3HAKOB. MOHOTHOPUIHOE CKPEIIMBAHUE https://m.edsoo.ru/863e8878

)5 JlurubpuaHoe cKperuBanue. 3aKOH bubmuoreka [JOK
HE3aBUCUMOI0 HACJIEA0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HacleJOBAaHUE IPU3HAKOB.

JIaGopatopHas pabota Ne 5 «M3yuenue
26 pe3yabTaTOB MOHOTHOPHUIHOTO U bubmmorexa LIOK
https://m.edsoo.ru/863e8c60
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI
Ha FOTOBBIX MUKPOIIpETapaTax»

7 I'eneruka nomna. HacnegoBanue npu3HakoB, bubmmoreka [JOK
CLIETIJIEHHBIX C TIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
n3MeH4nBOCTh. JJaboparopHas pabota Ne 6.

)3 N3zyuenune MoupuKamoHHON bubmmoreka [IOK

U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON
KpUBOD»

https://m.edsoo.ru/863e8efe

COTPYHHYECTBA U
B3aWMHOU TOMOIIIH.
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HacnencTBenHast ©3MEHYUBOCTb.

29 JIaGoparopHas padota Ne 7. «Ananu3 1 bu6mmorexa [IOK
MyTaIui y 1po30(pHiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

Bubnuoreka [JOK

30 Penietiica wenosexa ! https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IIeHHE 110 TEMe

31 «HacnencTBeHHOCTh U U3MEHUYHBOCTh 1
OpraHUu3MOB)

Bbubnuoreka [JOK

32 Cenekuuus kak Hayka 1 npolece ! https://m.edsoo.ru/863e9214

13 MeToabl U JOCTUKEHUS CEJIEKIIUU ) Bbubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHos0rus Kak oTpacib NPOU3BOICTBA 1 bubmorexa LIOK

https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KVIACC

KonnuectBo .
Ne n/nt Tema ypoka 4ACOB JJIeKTPOHHbBIE N (ppoBbIE BocnurareJbHbIH
o0pa3oBaTe/bHbIe pecypchl MOYJIb
Bcero
1 DBOJIIOLMS U METOJIbI €€ U3yUEeHUS bubmorexa LOK YcraHoBienue
https://m.edsoo.ru/863ea20e
- JIOBEPUTEIIbHBIX
) HcTopus pa3BuTHS MpeacTaBlIeHU 00 bubmmoreka [JOK OTHOIEHHI MEXTy
3BOIIOIAHU https://m.edso0.ru/863¢9570 S —
: But: kputepis i CIpYTYPa et | oA o
L : o0ydaronumucs,
[Tomynsmus Kak dIeMeHTapHas €IuHUIA CIIOCOGCTBYOLIIHX
4 BHJA ¥ BoroInK. JlaboparopHas pabota bubmmoreka [JOK IO3UTUBHOMY
Ne 1 «CpaBHeHue BUIOB 110 https://m.eds00.ru/863e¢99¢6 BOCIIPHSTHIO
MOP(OJIOTHUECKOMY KPUTEPUIO» 06y JarOIIMHCS
5 JIBrKy1IME CUITbI (3JIEMEHTApHBIC bubmmoreka [JOK TpeOOoBaHMIl U TPOCHO
(axTOpBbI) IBOIOLUU https://m.edsoo.ru/863e¢9da4 [1€1arOrHYECKOro
6 EcrecTBenHbIit 0TOOp U ero popmbl bubmmorexa LIOK pabotHika,
https://m.edsoo.ru/863e9ed0 MPUBJICUCHUIO UX
Pe3yabTaThl 3BOJIOIHH: BHUMaHHA K
MPUCIIOCOOICHHOCTh OPraHM3MOB U obcyxnaemoii Ha
; BHI000pazoBanue. JlaboparopHas paboTa Bbu6nmoreka LIOK ypoke uHpopmaum,
Ne 2 «Omnucanue mprcnocoOIeHHOCTH https://m.edsoo.ru/863e9fde aKTUBH3ALNH MX
OpraHusma u € OTHOCHTEIHHOTO To3HaBaTeNLHON
XapaKTepay» JeSITebHOCTH.
8 HampaBiieHust ¥ myTH MaKpOIBOTIOIHH bubmorexa [TOK BH?,&?:;Z%HHC
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOMIONINUN 00yHaIonHXCs K
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Hcropus xu3HU Ha 3eMile U METOBI €€

10 n3ydeHus. [ unoTessl MpoucxoxKACHU
KU3HH Ha 3emJie
OCHOBHBIE 3Tarbl YBOIIOIUU
Bu6nuoreka [JOK
11 OpraHMYeCcKOro Mupa Ha 3emiie, pa3BUTHE
https://m.edsoo.ru/863eaSa6
YKU3HHU 110 HpaM U Mepuogam
12 CoBpeMeHHast cucTemMa OpraHu4ecKoro bubmmoreka [JOK
MHpaA https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl HBOIIOIUU
pPacTUTENBHOTO U )KMBOTHOT'O MHpA.
13 [Tpaktuyeckas padora Ne 1 «/3yuenue bubmorexa [IOK
) ?,] https://m.edsoo.ru/863ea8bc
HCKOIIAEMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasl cucTemMa OpraHu4ecKoro bubmmoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeJIOBEKa (AaHTPOIOTEHE3) bubmorexa [IOK
p https://m.edsoo.ru/863eac2c
16 JIBmokytue cuibl (paKkToOphl) bubmuoreka [JOK
aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMM 3BOJIOLNH YEIOBEKA
18 YenoBeueckue pacsl U IPUPOIHBIE bubmmoreka [IOK
aJanTalnuy 4YeJ0BeKa https://m.edsoo.ru/863eaca2
PesepBHeIil ypok. O000IeHHE 110 TEMe
19 «BO3HUKHOBEHUE U Pa3BUTHE KU3HU HA
3emie»
20 DKOJIOrus KaK HayKa
21 Cpenpl OOUTaHHS U SKOJIOTHUECKUE bubmmoreka [JOK

(bakTopsl

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

LIEHHOCTHOMY aCIIEKTY
M3Yy4aeMbIX Ha ypoKax
SIBJIEHUW, OpraHu3anus
ux paboThI ¢
[I0JIy4aeMOM Ha YpOKe
COLMAJIbHO 3HAYMMOM
uHpopmanuen —
WHULIMUPOBAHUE €€
o0CyXIeHMs,
BBICKA3bIBAHUS
00y4JarmuMucs
CBOEro MHEHHSI 10 €€
MIOBOJY, BEIPAOOTKH
CBOET0 K HEM
OTHOLIEHUSI.
Opranuzanus
medcera
MOTHUBHUPOBAHHBIX U
3PYUPOBAHHBIX
00ydJaromuxcst
HaJ| UX
HEYCIEBAIOIINMHI
OJIHOKJIACCHUKAMHU,
JAIOILIETO
o0ydarmumcs
COLMAJIbHO 3HAYUMBII
OTBIT COTPYAHUYECTBA
Y B3aMHOM NTOMOIIIH.
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Abunortnueckue gaxtopsl. JlabopaTopHas
pabota Ne 3. «Mopdonoruueckue
0COOEHHOCTH PacTEHUH U3 Pa3HBIX MECT

Bub6nuoreka [JOK

22 obutanusy. Jlaboparopnas padota Ne 4. https://m.edsoo.ru/863eb10e
«BrnusiHME cBeTa HA POCT U pa3BUTHE
YEPEHKOB KOJIEycay
23 buotnyeckue hakropsl bubmorexa [IOK
https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKH BUA U
24 nomnysinuu. [Ipaktuyeckas padora Ne 2
«ITocY€T TIOTHOCTH MOIYJIAUUN PA3HBIX
BHJIOB PACTCHUIN»
Bub6nuoreka [JOK
25 Coo0riecTBa OpraHu3MOB — OHUOIICHO3 https://m.edsoo.rw/863cbd6a
.y C?]I;fgclfiifoe;\g:nl/; 3aKOHOMEPHOCTH UX Bubmuotexa [OK
https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTENN IKOCUCTEMBI.
. Bbubnuoreka [JOK
27 Okonorudeckue nupamuabsl. CBoiicTBa
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [IpupoaHbie SKOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rimobanbHas sKocucTeMa bubmmoreka [IOK
3emnn https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubmmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd 16
32 YenoseyecTBo B Onochepe 3emiu
33 CocymiecTBoBaHUE TPUPOJBI U bubmmoreka [JOK
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YeJIOBEYECTBA https://m.edsoo.ru/863ebale
34 PesepBHbIil ypok. O000IIEHHE TEMBI 1
«Co000111eCTBa U DKOJIOTHYECKUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

CdopmupoBaHHOCTh 3HAHUN O MECTe W POJM OUOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MUPA M HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIE POCCHMCKHX M 3apyOEKHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
Oouonorun; (HyHKIMOHATLHOW TPAMOTHOCTH YENIOBEKa ISl PEIICHUs

JKHN3HCHHBIX 3aJa4

YMeHue pacKpbIBaTh COJEpKaHWE OMOJOTUYECKMX TEPMHUHOB H
MOHSITHIA: KW3Hb, KIETKA, OpraHu3M; MeTabonmn3m (0OMEH BEIeCTB H
MpEeBpaIIeHUEe SHEPIruH), TOMeocTa3 (camoperyisiluus), YpOBHEBas
OpraHu3alus >KUBBIX CHUCTEM, CAMOBOCIPOU3BEACHUE (PEIPOAYKIIHS),

HAaCJICACTBCHHOCTb, USMCHYNBOCTD, POCT U PA3BUTHUC

YMeHue uznaratb OHMOJIOrHYecKHe TEOPHH (KIETOYHAsi, XpOMOCOMHas,
MyTanuoHHas), 3akonbl (I'. Menaensa, T. Moprana, H.I1. BaBunosa) u
yueHHst (O IEHTpax MHOTrooOpa3us M IMPOUCXOXKICHUS KyJIbTYpPHBIX
pactenuii H.J1. BaBuinosa), onpenensars rpaHUllbl UX IPUMEHUMOCTH K

ZKHUBBIM CUCTCEMaM

YMeHue BIaJeTh METOJAaMH HAy4YHOTO IIO3HAHUS B OHMOJIOTUH
(HaOnrofieHME M ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB U SIBICHUN;
OpraHu3anysis M TPOBEACHHE OMOJIOTHYECKOTO  SKCIIEPHMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXKIY
UCCIIEyeMbIMU BEIMYMHAMHU, OOBSICHEHHE TMOJyYCHHBIX PE3yJIbTaToB,
HCIIOJIb30BAHHBIX HAy4HBIX IIOHATHM, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU MOJTYYCHHBIX pe3yJIBTaTOB)

10 KJIACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

1

2

3

4

5

YMeHHE BBIIEIATH CYLICCTBEHHBIE IIPU3HAKM BUPYCOB, KIIETOK
INpOKapuoT U SYKaApHUOT, OOJHOKJIETOYHBIX W  MHOT'OKJICTOYHBIX
OpraHW3MOB; OCOOGHHOCTH TMPOLIECCOB OOMEHa  BEIIECTB U
NpEBpalllcHUs] dHEPTUU B KIETKE, (OTOCHMHTE3a, IJIACTUYECKOTO U
OHEPreTUYEeCKOro  OoOMEHa,  XEMOCHHTE3a, MHTO3a,  Meio03a,
OIJIOAOTBOPCHUA, Pa3SMHOXKCHU, HHIAWBUYAJIBbHOT'O Pa3BUTHUA

Oopranusma (OHTOT'€HE3)
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YMenune OPUMCHATH IMMOJTY4YCHHBIC 3HaHUA JJIA 00BACHEHHS

OMOJIOTUYECKUX TMPOIECCOB U SBICHHM, JUIS MPUHATHS MPAKTUYECKUX
pelIeHHii B TOBCETHEBHON KHU3HM B LIEJSIX oOecrieueHust 0€30acHOCTH
CBOETO 3/I0POBbS U 3[J0POBbS OKPYKAIOLIUX JIIO/IEH, COOII0ACHUS HOPM
rpaMOTHOTO OKPY’KaoIlle  NPUPOJHON

IMOBCACHUA B cpeac,

IIOHHMMAaHHuC H€06XOZ[I/IMOCTI/I HUCIIOJIBb30BaHUA ,ZLOCTI/I)KGHI/Iﬁ

COBPEMEHHOW OWOIIOTUM W OMOTEXHOJIOTUH Ui PalMOHAIBHOTO

IIPUPOIONIOJIB30BaHNUS

YMeHue pemaTh JIEMEHTapHBIE TEHETUYECKUE 3aJayd Ha MOHO- H
IUTUOPUIHOE CKpEUIMBAHUE, CIEIICHHOE HACJICTOBAHKE;, COCTABIISTH
CXeMBl ~ MOHOTHOPHIHOTO

CKpCIIUMBaHUA JIIsL MNpCaACKa3aHus

HACJIEA0BaHUs IPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH JIA0OpaTOpHbIE M NPAaKTUYECKHEe padoTHl,

cobmonath npaBwia mpu pabore ¢ ydyeOHBIM U JTa0OpaTOPHBIM

o0opyoBaHHEM

YMeHne KPpUTHUYECKH OLEHHBATh M HMHTEPIPETUPOBATH HH(OPMAIUIO
OMOJIOTUYECKOTO COJIEepKaHMs, BKIIOYAIOITYIO TICEBIOHAYYHbIE 3HAHHS
U3 pa3nuuHbIX UCTOYHUKOB (CMM, HayuyHO-IONYJIsipHBIE MaTepUabl);
STHYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBAaHUM B OHOIOTHUH,

MCOUIHEC, OHMOTEXHOJIOTHH

10

YMeHue co3naBaTh COOCTBEHHbBIC MUCBMEHHBIC U YCTHBIC COOOIICHHS,
00001mast 6MONIOTHYEeCKy0 HH(POPMAILIUIO U3 HECKOJIBKUX HCTOUYHHUKOB,

IPaMOTHO UCTIOJIb30BaTh MOHATHIHBIN anmapar OHoIorun

11 KVIACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

CdopmupoBaHHOCTH 3HAHUK O MECT€ U POJM OUOJIOTUU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBCHHO-HAYYHON KapTUHBI MUpPAa M HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIE POCCHMCKHX M 3apyOEKHBIX YUYEHBIX-OHMOIIOTOB B pa3BUTHE
Oounonorun; (HyHKIIMOHATLHOW TPAMOTHOCTH YENIOBEKa ISl PEIleHUs

JKHN3HCHHBIX 3aJa4

YMeHue packpblBaThb COJIEpP)KaHUE OHMOJOTMYECKMX TEPMHUHOB H

TOHSITHIA: BUJ, MOMYJSAIMSA, TeHO(OHA, IBOJIONKS, JBIKYIINE CHIIBI
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(paxtopsr) ABOJIIOLINH, PUCTIOCOOTICHHOCTD OpraHHU3MOB,
BU000pa3oBaHue, 9KOJIOTHUECKUE (baxTopsl, HKOCUCTEMA,
IOPOAYLEHThI,  KOHCYMEHTBI,  pEIyLeHThl,  IeNd  HUTaHuf,

HKOJIOTHYECKasi MUpamMuia, OMoreoreHos3, ouochepa

YMmeHue uznaraTb OMOJIOTHYECKUE TEOpUHU (IBONIOLMOHHASA Teopus Y.
JlapBuHa,  CHHTETHYecKas  TEeOpHUs  DSBOJIOLMHU), 3aKOHBI U
3aKOHOMEPHOCTH (3apoapiieBoro cxonacrtsa K.M. bapa, yepenosanus
IJIaBHBIX HampasjieHui u nytei spomtonuu A.H. CeBeproBa, yueHus o
ouochepe B.M.  BepHaackoro), ompenensTh ~TpPaHUIBI  HX

NMPUMCHUMOCTHU K JXUBBIM CUCTECMaM

YMeHue BIaJeTh METOJaMH HAy4YHOTO TIO3HAHUSA B OMOJIOTUU
(HaOnrofeHME M ONMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHHUI;
OpraHu3anyss M MPOBEACHHE OMOJIOTUYECKOTO  SKCIIEPHMEHTA,
BBIJIBIDKEHUE  TUIIOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXKIY
UCCIIeAyeMbIMU BEIMYMHAMHU, OOBSICHEHUE TMOJMYYCHHBIX pEe3yJbTaToB,
HCIIOJIb30BAHHBIX HAy4HBIX IIOHATUM, TEOPUM M 3aKOHOB; YMEHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUU IOJTYYCHHBIX pe3yJIBTaTOB)

YMenune BBIACTIATH CYHICCTBCHHBIC IMpU3HAKN CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB: BHMJIOB, MOMYJSIIMN, MPOAYICHTOB,
KOHCYMEHTOB,  PEIOYLEHTOB,  OHOTCOIIEHO30B U  DKOCHCTEM;
0COOEHHOCTH HPOIIECCOB HACJIeICTBEHHOI U3MEHYHBOCTH,
€CTeCTBEHHOTO  OTOOpa, BUAO000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHUECKUX (DAaKTOpPOB Ha OpPraHU3MBI,
MePEHOCa BEIIECTB M MOTOKA SHEPTHU B SKOCUCTEMAX, aHTPOIIOTEHHBIX
MU3MECHEHHI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIECTB U

OMOTeOXMMHYECKUX IIHKIOB B Onochepe

YMeHue TpUMEHSATh TOJy4YEeHHBIE 3HAHUS A  OOBSICHEHUS
OMOJIOTUYECKUX TMPOIECCOB U SBICHHM, JUIS MPUHATHS MPAKTUYECKUX
pelIeHHIi B TOBCETHEBHON KHU3HM B LIEJSIX oOecrieueHHs 0€30MacHOCTH
CBOETO 3/I0POBbS U 3[I0POBbS OKPY>KAIOILIUX JIIOJIeH, COOII0ACHUS HOPM
IPaMOTHOTO TIOBEICHUS B  OKpYXarollell NpUPOIHON  cpere;
MIOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTHKEHHH

COBPEMEHHOM OMOJIOTUY AJIsl PALlMOHAIBHOTO IPUPOIOTIONb30BaHU

YmMmenue pemiaTh 3JICMCHTAPHBIC OMOJIOrHYECKHUE 3ada4yu, COCTaBJIATH

CXEMBI [IepeHOoca BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIEMH MTUTaHUS)

YMeHue BBINOJHATH JIA0OpaTOpHBIE M NpPAaKTUYECKUEe padoThl,
coOmonath mpaBwia Npu pabore c ydyeOHBIM U J1a0OpaTOPHBIM

o0opypoBaHrEM
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YMeHHne KpUTHYECKH OLEHHBATh U HWHTEPIPETUPOBATH MH(OPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOYAIOLTYIO TICEBIOHAYYHbIC 3HAHUS

U3 pa3nuuHbIX UCTOYHUKOB (CMI, HayuyHO-NIONYJIsipHBIE MaTEepHUalIbl);

? paccMaTpuBaTh rI100anbHBIC 9KOJIOTUYECKHE poOIIeMbI
COBpEMEHHOCTH, ()OPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3HIINIO
YMeHue co3zaBaTh COOCTBEHHBIC MHMCbMEHHBIE U YCTHBIE COOOIICHUS,
10 00001mast OMONIOTUYECKYI0 HH(POPMALIUIO U3 HECKOJIBKUX HCTOUYHHUKOB,

IPaMOTHO UCTIOJIb30BaTh MOHATHIHBIN anmapar OHoI0Tun
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IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KXAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

buonorus kak Hayka

1.1

buonmorus — Hayka o xuBOM mpupoze. Ponp Ouonormu B (HopMUpOBaHHU

COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CucTemMa OMONIOTHYECKUX HAyK

1.2

Metoapl MO3HAHHS XKUBOW HPUPOABI (HAOIIOJEHHE, SKCIIEPHUMEHT, OMNHMCaHUE,
U3MEpeHue, KiIacCupUKanus, MOJCIUPOBAaHUE, CTaTHCTUYecKas o00paboTka

JTAHHBIX )

JKuBBIE CHCTEMBI K MX opraHu3anus

2.1

Kusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. CBOHCTBa

ouocucTeM U UX pa3HOOOpasue

2.2

YpoBHHM OpraHu3ali OHOCHUCTEM: MOJICKYJISAPHO-TEHETUYECKUH, KICTOYHBIH,

OpraHU3MEHHBIH, MOMYJIALMOHHO-BUOBOM, YKOCUCTEMHBIH, OMOChepHbIN

XUMHUYECKUI COCTAB U CTPOEHUE KIIETKU

3.1

XUMHAYECKUNA COCTaB KIETKM. XHUMHUYECKUE DIIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpOJJIEMEHTBI. Boga u MuHepanbHble BemiectBa. @DOYHKIMU BOIAbI U

MUHEpaJIbHBIX BEIIECTB B KieTke. [lonaepkanne ocMOTHIECKOro OaaHca

32

benku. CoctaB u crpoeHHe OenKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJKOB.
He3ameHuMble M 3aMEHUMBIE AMHHOKHCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
YpOoBHH CTPYKTYpBl O€IKOBOI MOJIEKYJIbI (IepBUYHAsI, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHUYECKHe CcBoiicTBa OenkoB. buonornueckue
¢byHKINN OEIKOB.

®depmeHThl — OMoJOrHyYeckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas crneunduynoctb. Kodepmentsl. Burtamuupl. OTnuuuns

(bepMeHTOB OT HCOPraHMYCCKUX KAaTalIn3aTOpOB

3.3

VYraeBoasl: MOHOCaxapuabl (IJIIOKO3a, pubo3a U Ae30Kcupud03a), Aucaxapusl
(caxapoza, JaKkTo3a) W IoJUcaxapuabl (Kpaxmall, TIJIMKOTEH, LEJUII0JI03a).
Bbuonorunveckne GyHKINHN YTIIEBOIOB.

Jlunuael:  Tpurnuuepuabl, — crepounsl,  ¢ochomunuasl.  ['mapodunbHO-
ruapodoOHble cBoiicTBa. buonormueckue ¢yHkiuu sunuaoB. CpaBHEHHE

YTJICBOJOB, OEJIKOB U JIMIIU 0B KaK UCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotel: JIHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIEHHOBBIX
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kucnotr. Crpoenne u ¢ynkmuu JHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIMU

3.5

IMutonorus — Hayka o kietke. Knerounas reopus. MeTopl n3y4eHHs KIETOK

3.6

Knerka kak nenoctHas >kuBas cucrema. OOIue MpU3HAKH KIETOK: 3aMKHYTast
HapykHasi MemOpana, monekynsl JIHK kak remernueckwii ammapar, cuctema

cuHTe3a Oelika

3.7

Tumbl KIETOK: 3yKapuoTHdeckas U mpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTuyeckol  kimetku. Kiierounas creHka Oaktepuil.  CTpoeHue
AYKapUOTHUECKOM KJIeTKU. OCHOBHBIC OTJIMYMSI PACTUTEILHOM, MXUBOTHOU M

IpUOHOM KIIETKU

3.8

IloBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAIMKC, MX
¢ynkuun. [Inazmarudeckas memOpana, e€ cBoiicTBa U GpyHkimu. L{utonnasma u eé
opranousl. OgHOMEMOpaHHbIE OPraHOMABI KJIETKU: SHAOIIa3MaTHYeCcKasl CEeTb
(OIIC), ammapar I'ombmxu, au3ocomsl. IlodyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJpUH, IulacTuAbl. IIponcxoxacHue MHUTOXOHAPUNM M IUIACTUA. Buubl
wiactu. HememOpaHHbIE OpraHoOHMIbl KIETKH: PUOOCOMBI, KJICTOYHBIA LIEHT,

pPECHUUKH, KIyTUKHA. DyHKIIMKA OpraHOUIO0B KJIETKU. BriroueHus

3.9

Snpo — perynsTopHbIi HeHTp KieTkd. CTpoeHue supa: siiepHas 000J04Ka,

KapuoIlUIa3Ma, XpOMAaTHH, SAPBIILKO. XpPOMOCOMBI

3.10

TpancnopT BEeHIECTB B KIIETKE

X(I/BHGILCHTCJIBHOCTB KIJIICTKH

4.1

OOmen BemiecTB, WM MeTabomm3M. AccuMuisiius (TUTacTUYECKU OoOMEeH) U
TUCCUMIIISALUS (PHEPreTHUECKUd OOMEH) — JBE CTOPOHBI E€IMHOTO IMpoliecca
MeTabonu3ma. Turmbel oOMeHa BemecTB: aBTOTPOGHBIA U rereporpodHsid. Posb

(bepMeHTOB B 0OOMEHE BEIIECTB M MPEBPAILECHUH SHEPTHU B KIETKE

4.2

®otocunre3. CBeroBas U TeMHOBas ¢a3bl porocunTesa. Peakiun poTocunTesa.
OddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (OTOCHHTE3a I JKU3HH Ha 3eMile.
Bnusiaue ycnoBuwii cpenbl Ha (OTOCHHTE3 M CHOCOOBI TIOBBIIICHUS €O
MPOIYKTHUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTE3. XEMOCHHTE3UpYIoe OakTepuu. 3HAYCHHE XEMOCHUHTE3a s

JKU3HU Ha 3emiie

4.3

DOHepreTudyecknii oOMeH B KJeTKe. PaciiernieHue BeIIecTB, BBIACICHHE U
aKKyMYJMpPOBAaHUE SHEPrMM B KIETKE. OTambl JHEPreTHYECKOro OOMEeHa.
I'mukonus. bpoxenue u ero Buapl. KucioponHoe OKUCIIEHHE, WIHM KJIETOYHOE

apixanue. DPPEeKTUBHOCTh YHEPTeTUIECKOTO OOMEHa

4.4

Peakiiun matpuuHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzauus

TCHEeTHYECKOM MHpOpMaluu B KIeTKe. ['eHeTHMYecKHil KOoJ M ero CBOMCTBA.
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Tpanckpunuus — marpuunslii cunre3 PHK. Tpancnsanus — OuocunTe3 Oenka.

KonupoBanue amuHokucaoT. Posb pubocom B OnocuHTe3e Oeka

4.5

Hexnerounsle ¢opmbl ku3HM — BHUpYCHL. Mcropus oTkpeitusi BupycoB (/.M.
MBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIbHOCTH BHPYCOB.
bakrepuodaru. bone3nu pacTeHHi, >XUBOTHBIX W UEJIOBEKAa, BbI3bIBAEMBIC
BUpycamu. Bupyc ummynonedumura yenoseka (BMY) — Bo3dyaurtens CIINda.

[TpodunakTrka pacnpocTpaHeHUsI BUPYCHBIX 3a001€BaHUI

PasmHoxenue u WHIAWBUAYAJIBHOC PAa3BUTUC OPIraHU3MOB

5.1

KneTounslii UK, WIM KU3HEHHBIA IMKI KiIeTku. MHTepdaza u MHTO3.
[Tpornecchl, mportekatomue B MHTEpdasze. Permnukanus — peakius MaTpHYHOTO
cuareza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIL
JIMIJIOWAHBIA M TalUIOMAHBIA ~ XPOMOCOMHBIE  HaOOphl.  XPpOMaTHBI.
[luronoruyeckue OCHOBBI Pa3MHOXEHUS W HUHAUBUIAYAIBHOIO Pa3BUTHUS
OpraHU3MOB.

Henenue knetkn — wmuto3. Craaum murosa. Ilpouecchl, nmpoucxonasdiue Ha

pPa3HBIX CTAAUSAX MUTO3a. bUOIOrnuecKkuii CMbICII MUTO3a

52

@®opMbl pa3MHOKEHHUsI OpPraHu3MoB: Oecrmojoe W mojioBoe. Buabl Gecmosoro
pPa3MHOXXEHHUA: JIeJICHHE HaJBOE€, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHue, BEr€TaTUBHOE Pa3MHOXXEHHE. HckyccTBEeHHOE

KIIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC IJIs1 CCIICKINN

53

[TonoBoe pa3MHOXKEHHE, €T0 OTIMYUS OT OECIOI0ro.
Meiio3. Cragum wmeiio3za. Ilpomecchl, mpoucxopasiiue Ha CTaausIX Menosa.
IloBenenne xpomocom B Meiose. Kpoccunrosep. buonornueckuii cMbica U

3HaYEeHNE MEN03a

54

["ameTorenes — mpouecc 00pa3oBaHMs MOJIOBBIX KIETOK Y JKUBOTHBIX. [lomoBBIE
JKEJNe3bl: CEMEHHUKU U ANYHUKH. OOpa3oBaHHE M Pa3BUTUE MOJOBBIX KJIETOK —
raMmer (crepMaTo3oui, SUIEKIeTKa) — cepMaTorenes u oorenes. OcoOeHHOCTH

CTPOEHMSI SIMLEKIIETOK U criepMaTo30u0B. Omnonorsopenue. [laprenorenes

5.5

NuauBuayanpbHoe — pa3Butue  (OHTOreHe3).  OMOpHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). DTambl SMOPUOHAILHOTO PA3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyisnus, opraHoreHe3. [loctamOpuonansHoe pa3Buthe. THITbI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: TpsMOe, HempsiMoe (TMuuHOYHOE). BrusHue
Cpelibl Ha Pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIE
YPOJACTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUs: CTPOCHHE CEMEHH,

CTauu pa3BUTUS

HaC.HeI[CTBCHHOCTB U USMCHYUBOCTb OPTaHNU3MOB
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6.1

IIpenmer u 3agaun resetuku. VMcropus pa3Butus reHEeTUKH. Brian poccuiickux
U 3apyOexHBIX YYEHBIX B pa3BUTUE TIEHETUKU. MeToabl TI'eHETUKU
(TMOPUIONTOTUYECKUA, LUTOT€HETHYECKU, MOJIEKYJISIPHO-T€HETHUECKU ).
OcHOBHBIE TeHETHYECKUE NOHATHA. ['eHeTHUecKas CUMBOJIMKA, UCIIOIb3yEeMasl B

CXeMaxX CKpEeLIUBAHUI

6.2

3aKOHOMEPHOCTH HACJIeIOBAaHUSl TMPU3HAKOB, YCTaHOBIEHHBbIe [. MeHzenem.
MoHoruOpuaIHOe CKpelIuBaHue. 3aKOH eAWHOooOpa3us THUOPHIIOB IEPBOTO
nokoneHusi. [IpaBuino moMuHHpOBaHWS. 3aKOH pACHICIUICHUS IPU3HAKOB.
I'umoTe3a unctoThl Tamet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JlurubpuaHoe CKpemMBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBAHUS IMPU3HAKOB.
[{uToreHeTNYeCKHEe OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEe
ckpemuBanue. lcnonp3oBaHWE — aHANM3HUPYIOMIETO  CKPEIIMBAHUS IS

OTpe/ieNICHUs] TCHOTHITA 0COOU

6.3

CuenyieHHoe HacienoBaHue mnpusHakoB. Pab6ora T. Moprana mo cuenjieHHOMY
Hacjae[0BaHUI0 TIeHOB. Hapymienue creruieHuss TE€HOB B pe3ysbTaTe
KPOCCUHIOBEpa. XpPOMOCOMHAasi TEOpHs HACIECICTBEHHOCTU. | 'eHeTnueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONpENEIEHHUE Moa. AyTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHele M rereporaMmeTHsle OpraHusMbl. HacnepoBanue

IMPU3HAKOB, CHUCIUICHHBIX C ITOJIOM

6.4

N3menunBOoCTh. Buabl M3MEHYMBOCTH: HEHACIEACTBEHHAs W HACJICACTBCHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHUKA
MOIU(UKAIMOHHONH HW3MEHYMBOCTUA. BapHallMOHHBIA psii U BapHallMOHHAsS
kpuBasgd. Hopma peaknuum npusHaka. KoindecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKK U UX HOpMa peakuuu. CBOHCTBa MOIM(UKATMOHHONW N3MEHUUBOCTH

6.5

HacnenctBenHas, WM TEHOTUIIMYECKAas, M3MEHYMBOCTh. KomOuWHaTHBHAs
M3MEHYMBOCTb. Mel0o3 ¥ TMOJIOBOM TpoIecC — OCHOBAa KOMOMHATUBHOU
M3MEHYMBOCTH. MyTallMOHHAas W3MEHYMBOCTh. Kiaccupukamuss MyTamui:
TE€HHBIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NpUYUHBl MyTaluid. MyTareHHbie
(bakTopsl. 3aKOH TOMOJIOTUYECKUX PSAJOB B HacleACTBEHHON n3MeHunBocty H.U.

BasuiioBa

6.6

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl TE€HETUKHU
4eJI0BeKa: TeHeaIOTHYECKU, OJIM3HEIOBBIH, IUTOrCHETUYECKU,
OMOXMMHUYECKUH, MOJEKYJIsIpHO-TeHeTHYeckuid. CoBpeMeHHOE OmpeeeHHue
TEHOTUIIA: TTOJIJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIE C
noMonipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUs 4YEIOBEKA: T'€HHBIC
00se3Hu, 0OJIE3HH C HACIEACTBEHHOW MPEIpacIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nn. ComaTuyeckue W TEHEpPAaTUBHBIE MyTaluH. [IpUHLIMIBI 3710pOBOTO
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o0pa3a >KU3HHU, [UWATHOCTUKH, NPOPWIAKTUKA U JICUYCHHS TIE€HETHYECKHX
6one3nell. MeMKO-rTeHETHYEeCKOe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIULIUHCKON

TFCHCTUKHU B IIPCAOTBPALICHUN U JICUCHUN IT'CHCTUYICCKUX 3a00J1€BaHNH YeI0OBEKA

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUI

7.1

Cenexkuusi Kak Hayka M IpoIecC. 3apOKIEHUE CEJNEKUUU U JIOMECTHKAIUS.
VYuenne H.M. BaBunoBa o0 1eHTpax TMPOUCXOXKICHUS M MHOT000pasus
KyJbTYPHBIX pacTeHuil. LleHTpbl MPOUCXOXKIAEHMSI TOMAIIHUX KMBOTHBIX. CopT,

1opoja, mramm

7.2

CoBpeMeHHbIE METOJbl CEJIEKIHMU. MaccOBbIi M WHAWBUAYAIbHBIH OTOOpHI B
CEJIEKIIMM PAcTeHUN M KUBOTHBIX. OlleHKa 3KcTepbepa. bimskopoacTBeHHOE
cKpeuBaHue — HMHOpuAMHT. Yucras nuuus. CKpelMBaHUE YHCTHIX JUHHMA.
I'etepo3uc, unu rubpuaHas cuia. HepolcTBeHHOE CKpeluBaHHE — ayTOPUAMHT.
Otnanénnas rubpuamszanuss U e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
[IOJIyYEHUE IOJIAILUIONAOB. JIOCTMIKEHMS CEJIEKLIUU DPACTCHUM, >KUBOTHBIX U

MHUKpPOOPTraHNU3MOB

7.3

buorexHonoruss kak oTpacib IPOU3BOJACTBA. ['€HHas MHXKEHEpUs. OTalbl
coznanust pekomOunanTHoi JIHK wu TpaHcrenneix opranu3moB. Kiertounas
nHxeHepus.  Kierounele  KyJabTypbl. MUKpPOKJIOHAJIbHOE  Pa3MHOMKEHUE
pactenuil. KioHMpoBaHME  BBICOKOIPOAYKTUBHBIX  CEJIbCKOXO3IMCTBEHHBIX
OpPraHu3MoOB. DKOJOTHUECKHe M 3Thdeckue mnpodmemsl. MO — renermuecku

MOJU(UIIMPOBAHHBIE OPTaHU3MBI

11 KVIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

DBOJOLMOHHAA OUOIOTUS

1.1

DBOJIIOLIMOHHAS TEOpUs U €€ MeCTO B OMOJIOTHH.

CBugerenbcTBa  3BOMIOUMHU.  [laeOHTOJIOTMYECKHE:  TOCIIENOBATEIBHOCTD
MOSIBIICHUSI BHUJOB B MAJCOHTOJIOTUYECKOH JIETONUCH, MNEpeXOoAHble (OPMBI.
buoreorpaduyeckue: cxonctBo u paznmuuue ¢ayH u  (HIOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOrHYECKHE: CXOJCTBA U PA3InYHs SMOPUOHOB pa3HBIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTHYHBIC, AHAJIOTUYHEIC,
pPYOMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIpPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTeH Yy Bcex

OpraHu3MOB
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1.2

OpomonmonHass  teopuss Y. [lapBuna. IIpennocbuiku — BO3HUKHOBEHMS
JapBUHHU3Ma. JIBHXKYIIME CHUJIBI 3BOJIIOUMHU BUIOB 1O [lapBuHy (M30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHUYECHHOCTU PECYPCOB, HEOIPEAEIEHHAs U3MEHUYUBOCTD,

6opb0Oa 3a CylIeCTBOBaHUE, ECTECTBEHHBII 0TOOD)

1.3

Cunrernueckasts Tteopust sBomouuu (CTD) M OCHOBHBIE €€ TOJOXKEHUS.

Muxkpossontouus. [lonynsinus kak eqMHULA BUAA U YBOJTIOLIMU

1.4

JBmwxkyume cuibl ((pakTophl) SBONIOUMH BUIOB B Hpupoae. MyTaluOHHBIN
nporecc ¥ KOMOWHATHBHAs M3MEHUYMBOCTh. IlomynsiimoHHBIE BOJHBI U Jpeid
reHoB. M3omsmus n murpanus. EcrecTBeHHbIM 0TOOp — Hanpapisiomuil paxTop
3BOMIONNHU. POPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB KakK pe3ysabTaT 3Boyouuu. [Ipumeps
pUCIIOCOOICHUH Y OpraHu3MoB. ApoMOp(O3bI U UANOAIANTALINH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUI000pa30BaHU:

reorpaguuecKoe, IKOJIOTHIECKOe

1.5

MakposBomtorst.  Popmbl  dBoNOLMHU:  (UIIETHYECKas,  JHBEpPreHTHas,

KOHBEpreHTHasl, napasienbias. HeoOparuMocTs 3BOMIONHMN

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIie

2.1

JloHayuyHble MPEACTABICHUS O 3apOKICHUM >KU3HU. HaydHble TIunoressl
BO3HMKHOBEHHUS JKM3HU Ha 3emiie: abHOreHe3 M NaHCIepMHUsa. XUMHUYECKas
IBOJIIOLMS. ODKCIEPUMEHTAIIBHOE IOATBEPKICHUE XUMUYECKOW HBOJIIOLIUU.
Hauanbnble stanbel 6uonorndeckoit sBomonuu. I'mnoreza PHK-mupa. IlepBeie

KIJIICTKHU U UX 3BOJIFOIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB

2.2

Pa3Butne xusHu Ha 3emsie mo 3pam u nepuojam. Karapxeill. Apxelickas u
npoTepo3oiickas dpbl. [laneosoiickas spa M e€ mepHOAbl: KeMOpPUIHCKUiA,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHH, KaMEHHOYTOJbHBIMA, MEPMCKHUM.
Me3so30iickas 3pa U €€ epuoabl: TPUACOBBIN, FOPCKUH, MEJIIOBOM.

KaitHo3zoiickass 3pa u €€ nmepuoAbl: NAJICOreHOBBIM,  HEOTCHOBBIMH,
AQHTPOIIOICHOBBIA. XapaKTepUCTHKA KIUMara M TE€OJOTMYECKUX IPOLIECCOB.
OCHOBHBIE ATaITBI SBOJIIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMop(o3bl y
pacTeHMi M JKMBOTHBIX. llosBiieHMe, pacuBEeT M BBIMHUpPAHHE TPYII >KUBBIX

OpraHu3MOB

23

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue »HBooIMH. OCHOBHBIE

CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

2.4

OBoronUs 4YejaoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue mpencraBieHU O

MPOUCXOKIACHUN YCIIOBCKA. MGTOI[IJI HU3YUCHUSA aHTPOIOTCHE3Aa. CXOI[CTBB_ u
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pa3nuyus YyenoBeka U )KUBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHUE YeTI0BEKa.
JBmxyume cuibl (GpakTopbl) aHTpornorenesa. HacnencTBeHHass M3MEHYUBOCTD U
ecTeCTBEHHbII 0TOOp. OOmiecTBeHHBIH 00pa3 >XKU3HU, HU3TOTOBJICHUE OPYAHUN

TpyJa, MBIIUICHUE, PEYb

2.5

OcCHOBHBIE CTaAUM W BETBHM HBOJIIOLMU YEJIOBEKA: ABCTPAJONMTEKH, YenoBek
ymensiid, YenoBexk mpsaMoxomsaumui, Yenosexk Heanaepranbckuil, Yenosek
pa3yMHbIidi. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMs CYLIECTBOBaHHS, 00JIACTh

pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPY AU

2.6

YenoBedyeckne packl. OCHOBHBIE OOJIBIIME Pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJIOUIHAS (3xBaTOpHAaNbHAs), MOHTI'OJIOHTHAS (a3marcko-
amMepuKaHckasi). UepTsl MpUCIIOCOOICHHOCTH MPEICTABUTENCH YeIOBEUECKUX Pac

K yCJIOBUSIM cyllecTBOoBaHMs. EquHCTBO yenoBedeckux pac. Kputuka pacuzma

OpraHusMsbl 4 OKpyXkarouias cpeaa

3.1

OKojorus Kak Hayka. 3aJaud U pas[enbl dKOJOTMU. MeToapl AKOJIOTHYECKUX
UCCIIeIOBAaHUM. DKoorndeckoe MupoBos3peHue. Cpenbl 0OUTaHHUsST OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAA

3.2

Okonornyeckue  ¢aktopsl. Kmaccudukanmss — 3Komoruyeckux — (GaxTOpoOB:
abuoTtnyeckne, OWOTHYECKME UM aHTPONMOTeHHbIC. JleificTBHE SKOIOTHYECKHX

(akTOpOB Ha OPraHU3MBbI

3.3

AbGunornueckue (akTopbl: CBET, TEMIEeparypa, BIAKHOCTb. DOTONEPHOIU3M.
[Ipucnocobnenuss OpraHU3MOB K  JEHCTBHIO aOMOTHYECKUX  (DAaKTOPOB.

buonornueckue puTMbl

3.4

buotnyeckue QaxTopbl. Buabl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYPEHIIHS,
XMITHAYECTBO, MAPa3UTU3M, MYTyalIu3M, KOMMEHCAJIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M,  HEHTpanu3M. 3HaYeHHe  OHOTHYECKUX

B3aUMOJICHCTBHIA JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHUE XapaKTCPUCTUKHU NOMYJISIIN. OCHOBHBIE II0Ka3aTC/In
nomyJjiinuu: 4YUCJICHHOCTb, IUIOTHOCTB, POXAACMOCTb, CMCPTHOCTH, HNPHUPOCT,

MUrpanus. I[I/IHaMI/IKa YUCJICHHOCTHU IOMYJIAIUHA U eé peryisanusa

COO6H.I€CTB21 " 3KOJOI'MYCCKUEC CUCTEMBI

4.1

CoobmiecTBOo OopraHu3MoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBaf,
MPOCTPAHCTBEeHHAs, Tpoduueckas (muimieBas). Bunbl-momuHanTbl. CBS3U B

OHOIIEHO3E

4.2

Dkojorudeckre cucreMbl  (d9kocuctembl). [loHsitue 00 dSKocucTeMe U
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ouoreoneHoze. DOyHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOAYIECHTHI,
KOHCYMEHTBI, peyLIeHThl. KpyroBopoT BELIECTB U NTOTOK 3HEPTUU B IKOCHCTEME.
Tpoduueckue (numeBble) YpPOBHH 3KOCHUCTEMBL. [luIieBble Iemu U CETH.
OcHOBHBIE TIOKa3aTeIM HSKOCHCTEMBI: OHMOMacca, MPOAYKIHA. DKOJIOTHYECKHE
NUPaMUIbl: TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOHYMBOCTB, CAMOpPETYJIALUs, pa3Butue. Cykueccus

43

IIpupoanbie 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO MJIU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPONIOTreHHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpOodKOCUCTEMEI.
Buonoruueckoe u X034HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpaszue kak ¢aktop ycroiuumBocTd dKocucteM. CoxpaHeHHE

OMOJIOTHYECKOTO pa3HooOpa3us Ha 3emIie

4.4

VYuenue B.M. Bepnagckoro o Omocdepe. I'panuibl, coctaB M CTPYKTypa
o6uochepsl. XKusoe BemectBo U ero (yHkiuu. OcoOeHHOCTH OHOCchephl Kak
rno0anbHOM 3KOCHCTeMBl. [lMHaMHYecKoe paBHOBECHE M oOparHas CBs3b B
ounocdepe. KpyroBopoTel BemIECTB M OHOT€OXMMHYECKHE IIHKIIBI DJIEMEHTOB

(yramepona, a3ota). 30HaIBHOCTH OMOchepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoBeuectBo B Omochepe 3emin. AHTPOIOTEHHbIE M3MEHEHHs] B Ouocdepe.
['mobGanbHBIE YKOJIOTHYECKUE TIPOOIIEMBI.
OcHOBa paIMOHAJILHOTO  YMPABJICHUS MNPUPOJHBIMU pecypcaMH U HX

ucnosib3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIbI
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