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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro mpenMera
«buonoruss» cocraBwin: KoHUenryaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIE, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 00LIUX LENIX U
NPUHIMNAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
oOmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenudurke 6Mosorun, €€ 3HaUeHUH B MO3HAHUU >KMBOM MPUPOABI U 0OecrieueHun
CYILIIECTBOBAaHUS 4YeNoBeYecKOoro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Meniax, o0 obmiei
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS W Pa3BUTUSA OOYYAIOIIMXCA CpPEACTBAMU
yueOHoro mpeamera «buonorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeleieHue Mo pasjeiraM U Temaw,
PEKOMEHIyeMYIO MOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro MaTtepuasna ¢ y4eTom
MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH OOpPa30BaTEIBLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH00 yuarommuXcs.

B nporpaMmvMe mo OuONOrMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JeSTENbHOCTH/YUeOHBIX JCHCTBUN O0O0YyYalOIMXCSl 10 OCBOCHHUIO COJIEPKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OHOJIOrMHU, Ojarojapss 4emy B Hei
NIPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pPa3BUTHE 3HAHUW, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHUS, PEJCTABICHUN O 3J0OPOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomy Hapsiay ¢ U3ydeHHEM OOIIEOMOIOTHUYECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsI PEIICHHS TPUKIAAHBIX 3a/1a4, B
TOM dYHCIe: MPOPUIAKTUKN HACICACTBEHHBIX 3a00J€BAaHWN YEIOBEKa, MEIHUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHUA, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJIECO00Pa3HOro MOBEJIECHUS B OKpPYXKAIOIIEH NPUPOIHON cpele, aHanus3a
BIIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YEJIOBEKAa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CWIICHHE BHUMAHHUS K MPUKJIATHON HAMPABICHHOCTH
y4eOHOro mpeamera «bHoorus» MpOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHus, KOTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOH KapTHUHE MHUpA, paciiupseT U 000OUIaeT 3HAaHMS O >KMBOW MpHUpoAE, €€
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJOTMUECKOr0 MBIIUIEHUS, IEHHOCTHOIO OTHOLIEHUS K dUBOUM MpUpoje
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
WHTEJUICKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX M HMH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUA O TpeIHA3HAYCHUH Y4eOHOTO MpeaMera
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYyJIbTYpOCOOOPA3HOTO MOJX0Aa, B COOTBETCTBUH C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKOM aesrerbHocTH. Oco0oe MECTo B 3TOM cucTeMe 3HaHWUN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CtpykTypupoBaHuE coOJepKaHUsl y4eOHOro Marepuajia B Mporpamme Mo
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIIOLMHU. B cOOTBETCTBHYU € 3TUM B CTPYKType yueOHoro npeamera «buosnorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kinerka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHUS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUIax, CIy>KallluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aINY;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KWUBOW MPUPOJABl HAa OCHOBAHMHM 3HAHUM M OIBITA, IOJTYYEHHBIX TIPH
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOydarmuxcs YMEHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOIOICHHUS STHICCKHUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUU B ITOBCETHEBHOM JKU3HU JIIS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3200JICBaHMM.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBJISCTCS OOS3aTCIbHBIM YYCOHBIM MPEIMETOM, BXOJISAIIAM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 uac B Hezeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouosiorun B (OpMHUPOBAaHUM COBPEMEHHOM HAay4dHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptperst: Y. {apBun, I'. Mennens, H. K. Konbnos, . Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckass pabotaNel. «lcmonp3oBaHWE pa3IUMYHBIX METOJOB TMpU
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMBI U UX OPTaHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbI, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHI ), OnoChEepHBIH.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmojenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJbHBIX BewlecTB B Kkierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
Hes3amennmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®depmeHTHl — Ouosiormyeckue Kartaiauzatopel. Ctpoenue ¢depMeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. Butamunsl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOK03a, pubo3a ©  JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1eJUI0I103a). buonornvyeckre GyHKIMH YTIIE€BOJIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kietke. Knetounas reopus — mpumMep B3aUMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas xuBas cuctema. OOmme TpPU3HAKU KIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOEeHUsl MpoKapuoTudyeckoil kieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHouabl kietku: OIIC, ammapar I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPraHOUIOB KJIETKU. Brirrouenus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupone», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIEKYJbl BOJIb», «brnocunTe3 0enkay, « CTpOeHUE MOJICKYJIbI OCITKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABD, «JIUmuab».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabotra Nel. «M3yueHwe KaTaqTUTUYECKOM aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabora No2. «M3yueHue CTpOEHHsS KIETOK pacTeHUH,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. ’/KusHeaesiTeJIbHOCTH KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BellecTB: aBTOTPOQHBIN U rerepoTpodHbIid. Poib ¢pepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. Bnusinue ycnoBuit cpeapl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIMICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UPYIOIue OakTepru. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanust reHeTmdeckoil mHMOpManuu B KIETKe. | €HETUYECKUM KOJ M €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢opmbl xKu3HU — BUpychbl. Mctopus oTkpbiTHs BUpycoB (/.
N.NBanoBckuit). OCOOCHHOCTH CTPOCHHUSI M JKU3HEHHOIO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIHMOHUPOBAaHHUE reHay, «CuHTe3 Oenkay, « 'eHeTUUeCKUu Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHHe KIETKU», MoJeib cTpykTypbl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH Ha0Op — KapHOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUONIOTrHYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpraHMU3MOB, €r0 3HAYEHUE JJIS1 CEJEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0TO0.

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusSX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

'ameTtorenes — mporiecc 0Opa3oBaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTreHe3). OMOpHOHAJIBLHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesnoBeka», «OCHOBHBIE CTAIMM OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JIHK, mozenb Metada3zHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Ne3. «HaGmromeHwe MuTO3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast paGota Ne4. «M3yueHue CTpOEHHsI TOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacseacTBeHHOCTHh 1 ©3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACIJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE [ .MeHnenem.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoneHus. IlpaBuno goMUHHUpOBaHHS. 3aKOH pACIICIUICHHS IPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemuBanue. Mcnonb30BaHNe aHATU3UPYIOLIETO0 CKPENIMBAHUSA
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuermieHHoe HacienoBaHue mpu3HakoB. Pabora T.Moprana 1o cuenjaieHHOMY
HACJIEIOBAaHUIKD TeHOB. HapymeHue  cuemieHuss TeHOB B pe3yJibTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTHUEeCKHUE KapThl.



I'enernka mosia. XpoMOCOMHOE ONpeAeieHUE mnojia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrtBenHasi, uiM TreHOTUNHMYECKAas, W3MEHUYMBOCTh. KoMOMHATHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSAJ0B B HAcHeACTBEHHOW n3mMenunBocty H. M. BaBuioga.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-TE€HE TUYECKUM. CoBpeMeHHOE OmpeeICHNE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue M reHepaTuBHble MyTaluu. CTBOJIOBbIE KIETKH. [IpUHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUI YeJIOBEKa.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa»,  «3aKOH  YHCTOTBl  ramer», «/lurubpuaHoe  CKpelluBaHUE,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO ¢ mnoJiom», «KapuoTumel yemoBeka H  KUBOTHBIX», «Buubl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey», «Jurubpuanoe ckpemuBanuey», «llepexpéct



XpOMOCOM», MHUKPOCKON W MuUKpompenapar «lpozoduna» (HOopma, MyTaluH
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlaboparopnasi pabora Ne5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlaboparopnas pabora Ne6. «M3yuenne Moau(pUKaIMOHHOW W3MEHUYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnasi pabota No7. «AHanu3 MyTanuil y Apo30(uiibl Ha TOTOBBIX
MUKpOTMpEenapaTax.

[Ipaktuueckas pabora Ne2. «CocrtaBieHWe U aHajdUu3 POJIOCIOBHBIX
YeJIOBEKay.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3ap0oXkaAeHUe CEJNEKIMH U TOMECTHKALIUS.
VYyenne H. 1.BaBunoBa o 1ieHTpax MpOUCXOXKIEHUS 1 MHOT00Opa3usi KyJIbTYPHBIX
pacteHuil. LleHTpbl NPOMCXOXKAEHUS JJOMAIIHUX >KUBOTHBIX. CopT, mMmopoja,
HITAMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHU U KUBOTHBIX. OIlEeHKa 3KcTepbepa. bIM3KOpoICTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHusg. CKpelMBaHUE YHUCTHIX JUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Tallbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyueckue M ITHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpHBIX pacTteHuity, «I[lopoasl 1oMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O06opynoBaHue: MYJISKU TUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

OKCKypcusa«OCHOBHBIE METOAbl M JOCTHIKEHUS CEJEKIHH PACTCHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEABHBIM  y4acTOK, B TEIUIMYHOE XO34KMCTBO, JAOOpPATOPUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT HS.

[IpeanochIkKu BO3HUKHOBEHHUS HBOJIOIMOHHOM TEOPUHU. OBOJIIOIMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUHM HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa 3BoJONUM. [lajgeoHTOnOrMYeckue: mOCIeq0BATEIbHOCTD
MOSIBJICHUST BUJOB B TMaJl€OHTOJIOTMYECKONU JICTOMUCH, TEPEeXOaHbIe (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA W Pa3jIU4Usl SMOPHOHOB pa3HBIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIMMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMyTeH y BceX
OpraHu3MOB.

OpomtounonHass Tteopust Y. [lapBuna. [Ipeamnocbulkd BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMHU BHIOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTU PECypCOB, HEOIpeAesiéHHAas M3MEHUYUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bostonnu (CTI) u €€ 0OCHOBHBIE MOJIOKECHHUS.

MuxkposaBosorus. [lomymsiius kak eAuHUIA BUA U DBOJIOLUU.

JIBxymue cuibl ((paKToOphl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M Jpeud
reHoB. M3oas1ust U1 MUurpamusi.

EctectBeHHbIii 0TOOp — HampaBisomuil (Qakrtop dBomOruu. DoOpMEI
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPTaHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOopGh03bl M HAHOATATITAIIH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BHUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONUM:  (priieTHYecKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAS paydalusl.

JdemoncTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkensb, . Mroitep, A. H. Ceepuios.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3emiie», «3apoablliu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cymectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpToB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTannoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
HapBuHa», «bopbba 3a cymecTBoBaHue», «lIprcOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[Ipumepsl 3alIUTHBIX TPUCIOCOOJEHUMN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABJICHUS SBOJIONHMNY», 00bEMHAS MOJEITh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKius «DOpMbBI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BJIaxHble TmpenapaThl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHast pabora Nel. «CpaBHeHHe BHIOB 1O MOP(]OIOTHYECKOMY
KPUTEPHUION.

JlaGopatopnas padota Ne2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma U e
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIUSI. AOWOTEHHBI CHUHTE3 OPraHWYECKHUX BEIIECTB W3 HEOPTraHWYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BoMoMU. HauanbHble 3Tansl
ounonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. llaneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iickas 3pa U €€ nepuoapl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NaAJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMATa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
XKUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYEcKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
MIPOUCXOXKIAECHUN YeJIoBeKa. MeTtonsl u3ydeHus anTponoreHe3a. CxoacTtBa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJICHUE OPYAUN TPyAa, MBIIUJICHUE, PEUb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYAHSL.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBAHMS. EJNMHCTBO 4YeEIOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuupl U cxeMmbl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokaprotnueckas KieTka», «COBpEMEHHas CHCTEMa OpPraHUYECKOrO0 MHPay,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIOAN», «HenoBeuecKkne pacely».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoxXpoHOJOrHYecKas TaOauIa, KOUIeKuus «DOopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[Ipaktuueckast padbora Nel. «/3yueHune MCKOMAEMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aenbl SKOJOruu. MeToabl IKOJIOTHUECKUX
HCCIIEIOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBUEe 3KOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBHIO  aOMOTUYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIM3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. [[nHaMuka 4uCcI€HHOCTH MONYJISLUNN U €€ PeryJIsaiusl.

JdeMoHcTpanum:

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

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YHUCIICHHOCTHU NOMYJSAIUU HHDY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas pabora Ne3. «Mopdonornueckue 0COOEHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabora Ned. «BnustHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padora Ne2. «Ilogcuét mIoOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3U B
ouoreHose.

Dkosiornyeckre cucteMbl (dkocuctemsbl). llonstue 00 »skocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble 1LEenu U CeTH.
OcHOBHBIE TOKa3aTeau SKOCUCTEMBbI: Ouomacca, HPOAYKIUSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M peK. DKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTtop ycToiunBocTH 3KocucteM. CoxpaHeHHe
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. W.Bepnanckoro o Ouocdepe. ['panuiipl, coctaB M CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUUECKUE IUKIIBI 3JIEMEHTOB (yTiiepo/a,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKHE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6unopa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6uocdepsl. OCHOBA paIlOHATIBLHOTO
yOpaBI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. BepHajackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOINIOT€HHBIE  BO3JCHUCTBUS Ha HOpupoay», «BaxHeWmne HCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenne xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH OuoOcheps,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOoapuul UM KOJUIEKIMH pPACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTN HA  BA30OBOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKkType NMYHOCTHBIX pE3yJIbTaTOB OCBOCHUS mpeaMera «buosorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
IieJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIEC pe3yJbTAaThl OCBOCHUS INMpeameTra «buosiorus» ITOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIUTATECIBHOW JIESITCIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIbTYPHBIMHU, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH UM HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHUS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TPyJa M CTapIIEeMy IOKOJCHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpenmeTa «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBa, PACIIMPCHHE >KU3HEHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOMN JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1)rpaskaIaHCcKOro BOCIIMTAHUA:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTocs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBa;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU €S TENBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOSIIEE MHOIOHAIMOHAIILHOIO Hapoaa Pocenu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHHU, TMOHUMAHUS 3HA4YC€HHUS OWOJOTMU B TO3HAHHHM 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOT0 HApOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

S) ¢usuyeckoro BocnuraHusi, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUCK (ymoTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIIBLHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHI0 W C€aMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHWH NPOoOJIeM, CBS3aHHBIX C PaAlMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJATONMPHUSATHBIC KOJIOTHYCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAThCSI UMM B TI03HABATEIbHONH, KOMMYHHKATHBHON WM COIMAIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBCHHOW MPAKTHKH, OCHOBAHHOTO Ha JIMAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWOJIOTMM Kak HayKH, OCO3HaHUs ¢ poiu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU JJII COBPEMEHHOW IMBUIIU3AIINHU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 IIO0ANBHBIX IKOJOTHUECKUX MPOOJIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHUS SIBIICHUH OKPYKAIOMIETO MHPA W MPOUCXOASAIINX B HEM W3MEHEHHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus MpoOJieM B peaTbHBIX KU3HEHHBIX CUTYAIIHSX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUU MO OHOJIOTMHM B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS Y4eOHOTo mpenmera «buomorus»
BKJIIOYAIOT: 3HA4YUMble i1 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCHUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOLIeHAYYHbIE TIOHATHS, OTpPa)Karoline
[IEJIOCTHOCTh HAay4YHOW KapTUHBI MHUpa U CHENU(PHUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHs, SIBJIIEHUE, MpOIlecc,
cUcTeMa, Hay4yHbId (DaKT, MPHUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleloBaHue,  HAOJIOJeHue, U3MEPEHHUE,  OKCIEPUMEHT U JAPYIrHx),
YHHUBEpCAJIbHbIE yueOHBIE JCHCTBHS (IMO3HABATENIBbHBIE, KOMMYHHUKATHUBHEIC,
PETYIISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COIMAIBHOM KOMIETEHIMH O0O0yYaroumxcs, CHOCOOHOCTh
oOy4arommxcs UCIIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTHHAPHBIC,
MHUpPOBO33PCHYECKHE 3HAaHWS W  yHHUBEpCalbHbIE Yy4eOHbIC JCHCTBHS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
NEeUCTBUAMM:

1)0a30Bble JOru4ecKue aeicTBusi:

CaMOCTOATENbHO  (QOpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMsI, KiIacCUUKaAIIUA, 000OIICHUS ), PACKPBIBATh CMBICII
OMOJIOrMYECKUX MOHATHH (BBIACIATh UX XapaKTEepHbIE NMPU3HAKH, YCTAHABIMBAThH
CBSI3U C APYTUMU HOHATUSAMH);

ONpEeNENATh LM JACSITEIbHOCTH, 3a/laBas NapaMeTpbl W KPUTEPUH HX
JIOCTHKEHHUS, COOTHOCUTD PE3YyJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMH LIETSIMU;

UCTOJIb30BaTh OMOIOTUYECKUE TIOHATHUS U1 00bsACHEHUS! (AKTOB U SABJICHUMN
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKUE pacCyXJIeHus (MHAYKTUBHbIC, JACIyKTHBHBIC, IIO
aHaJIOTWH), BBISABIATH 3aKOHOMEPHOCTHM M TMPOTHBOPEUYHUS B PACCMaTPUBAEMBIX
ABIIECHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSATD CXEMHO-MOJIEIIbHBIC cpencTa  AJA IpECTaBICHUS
CYIIECTBCHHBIX CBSI3€ M OTHOIIEHUH B M3Y4aeMbIX OMOJOTMUYECKUX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a UMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2)0a30BblIe HCCIeA0BaTEIbCKUE IeHCTBUSI:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY TOMCKY METOJ/IOB PEIICHUS MIPAKTUYCCKUX 3a]1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPH CO3JIaHUN YICOHBIX M COITUATBHBIX TPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUYECKYIO 00JacTh
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMauH (TEKCTE y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



nH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

dbopMynUpOBaTh 3aMpOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUHbBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATbHYIO  (GOpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpEACTBA mpu padore cC
Oouosiorndeckort mHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  pACTO3HABaHUS W 3alUTBl  WH(oOpMaImw,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1)o0menme:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIui,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOM popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2)coBMeCTHAsA 1eSITeJIbHOCTD:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (hOPM B3aUMOCHCTBUS TP PEUICHUN yU4eOHOU 3a/1a4K;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUIEKTHUBA;



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSA IO €€ IOCTMKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEU C TO3UIMHM HOBHU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PeryJssTUBHBIMU A€ CTBUSIMM:

1)camoopranuszanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEUCTBUSIX U IMOCTYIKAX MO OTHOIIEHWIO K KHUBOW MpUpoOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSATEJILHO  COCTABJIATH IUIAH pEIIeHHUs MpoOJeMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH WU CBOECBPEMEHHO IPUHUMATh PELHICHUS II0 HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3)npuHsaTHE ce0S U APYIUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYIMX NPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO no Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamMera «buonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO MOJYYCHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mpeameTHbie
pe3yabTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTMH B CHUCTEME HayYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOM3BeAEHUE (PENPOTYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTbh, POCT U
pa3BUTHE;

yMEHHE Wu3JlaraTh OWOJOTUYECKUE TEeOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, [EHTpaJbHAas JIOrMa MOJEKYJSIpHOH  OHMOJOTHH), 3aKOHBI
(I''Meunnens, T.Moprana, H. 1.BaBunoBa) u yuenus (0 LeHTpax MHOroo0Opa3us u
MPOUCXOXKIEHUS KyIbTYypHbIX pacTeHuid H. l.BaBuiioBa), onpeaensiTh IrpaHUIlbl KX
MPUMEHHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTa,  BBIJBWKEHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOIYyYEHHBIX



pEe3yAbTAaTOB, WCIOJIL30BAaHHBIX HAYYHBIX MOHSATUN, TEOpPUN M 3aKOHOB, YMEHUE
JienaTh BEIBOJbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICISTh CYIIECTBEHHBIC MPU3HAKUA BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OTUIOJIOTBOPEHUS, Pa3MHOXEHHUS, WHIAUBUIYAIbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh MOJIYYEHHbIE 3HAHUS ISl OOBSICHEHMS] OMOJIOTHYECKUX
MPOLIECCOB W SIBJICHUM, JJIsI MPUHSITUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY>KAIOIIUX JT0JIeH, COOJII0ICHUSI HOPM TPAMOTHOT'O TIOBEJICHUS B OKPY KarOIIeH
OPUPOJHON Cpeje, MOHMMaHUuE HEOOXOJUMOCTH HCIOIb30BAHUS JIOCTHKESHUM
COBpPEMEHHOMN ouosoruu u OMOTEXHOJIOTUI TUTSt paIroHaILHOTO
IPUPOIOTIONIH30BAHHS;

yMEHUE peliaTh JJIEMEHTApHbIE TEHETHYECKHE 3a7adyd Ha MOHO- H
JTUTUOPHUIHOE CKpEIIMBaHUE, CIEMJICHHOE HaCeJOBAaHUE, COCTAaBISATH CXEMBI
MOHOTHOPHUIHOTO CKPEIIUBAaHUS [IJIs MPEICKa3aHUsl HACJeJI0BaHUSI MPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
npaBuia mpu pabore ¢ yueOHbIM U JIaOOpaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHME aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJI000pa30BaHUE, IKOJIOTHYECKHUE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIEMW  IUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHsS DBOJIOIHMH), 3aKOHBI ¥ 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoactsa K. M.bspa, yepenoBaHusi TJIaBHBIX HalpaBiIeHUN H
nyteit sBomonun A. H.CeseproBa, yuenuss o O6uochepe B. N.Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HayYHOT'O TTO3HAHUS B OMOJIOTHUH: HAOIIIOICHUE U
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
pE3yJIBbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TEOPUH W 3aKOHOB, YMCHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIECCOB: HACIEIACTBCHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OHOr€OXMMUYECKHUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIOEH, COOMI0IEHNsI HOPM IPaMOTHOTO TOBEICHUS B OKPY KAIOIIeH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PabOTHI, COOIIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJOTUYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHUS W3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO37]aBaTh COOCTBEHHBIE TMCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ass OMONOTrMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne HaumenoBaunue KoanyecTBO 4acoB
DJIeKTpOHHbIe (L (POBbHIE)
n/ pa3iesioB U TeM Konrpoabueie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE pecypcChl
n NporpamMmbl padoThI padoTsI
bu6mmoteka [IOK
1 b 2 0.5
MONOTHA KAk Hayxa https://m.edsoo.ru/7f41c292
9 JKuBbie CHCTEMBI U UX 1 bu6moreka [IOK
Opra"u3arus https://m.edsoo.ru/7f41c292
3 XUMHYECKHUH COCTaB U 8 1 bu6mmoreka [IOK
CTPOEHHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KuznenesTeabHOCTh 6 bu6mmoreka [IOK
KJIETKU https://m.edsoo.ru/7f41c292
PazmHoXeHue u
5 WHIMBHIyAJIbHOE 5 1 bubmorexa [OK
AHBHILY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBenHocts 1
6 W3MEHYHMBOCTD 8 15 bubmorera [JOK
' https://m.eds00.ru/7f41c292
OPraHu3MoOB
Cenekuus opraHu3MOB. bubnunoreka [JOK
7 3
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuoreka [JOK
8 P 1
C3CPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO
. 34 0 4

YACOB I10 ITPOTPAMME



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

11 KVIACC

HaunMmeHoBaHHE KoaungecTBo 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3e/ioB  TeM KoHTpoJbHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpaMmbl padoThI padoTsbI
DBOIOIMOHHAS bu6moreka [IOK
9 1
onosorus https://m.edsoo.ru/7f41cc74
Bo3HnukHosenue u
bu6mmoteka [IOK
pa3BUTHE KU3ZHH 9 0.5
https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel u
R — 5 1 bu6moreka [IOK
pyzatort https://m.edsoo.ru/7f41cc74
cpena
CooOmrecTBa 1
bu6moreka [IOK
3KOJIOTUYECKUE 9
https://m.edsoo.ru/7f41cc74
CUCTEMEI
PesepBHOE Bpemsa 2 Bubmrorexa ITOK
p p https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne Koau4vecTBO 4yacoB
DJIeKTPOHHbIE
Mara uudposbie
n | Tema ypoka KonrpouabHubie IIpakTnyeckue
Beero U3y4eHust o0pa3oBaTe/ibHbIE
/ padoThI padoThI
0 pecypchl
bubmmoreka [{OK
1 buonorus B cucreme 1 https://m.edso0.ru/863e612
HayK 2https://m.eds00.ru/863e63
2a
MeTo b1 TTI03HAHUS
YKUBOU TIPUPO/IBI.
[TpakTrueckas padota Ne
bu6mmoreka [IOK
1 «Mcnonws3oBaHue
2 1 0.5 https://m.eds00.ru/863e612
pa3IUYHBIX METOJOB MPH >
U3YUYECHUU B
OMOJIOTHYECKUX
00BEKTOBY
bu6mmoreka [JOK
buonorudeckue cCuCTEMBI,
3 1 https://m.edso0.ru/863e656
MIPOLIECCHI U UX U3YUEHUE 4
XUMUYECKUN COCTaB bubmuoreka [JOK
4 KJeTku. Boga u 1 https://m.edso0.ru/863e674
MUHEpaJbHbIE COJIN e
benku. CocraB u bubmnorexa [IOK
5 1 https://m.edso0.ru/863e6b7
CTpoeHue OelnKoB )



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

depmMeHTh —

OMONIOTUYECKHE
KaTaJn3aTopPHI.
Jlaboparoprast pabota Ne bubmmoreka [JOK
6 1 «M3y4yenne 0.5 https://m.edsoo.ru/863e6b7
KaTaJIuTHYECKON 2
aKTUBHOCTH (DEpMEHTOB
(Ha mpumepe aMuIasbl
WJTU KaTajasbl)»
bu6mmoreka [IOK
7 VYrnesoasl. JIunuasl https://m.eds00.ru/863e687
0
bu6moreka [IOK
8 HyknenoBsIe KiCIOTH https://m.eds00.ru/863e6d5
ATD c
Hcropust u meToab bubnuoreka [IOK
9 M3Y4YEHUS KIICTKH. https://m.edso0.ru/863e6e8
Krnerounas teopust 8
10 Knerka kak nenocTHas

KHBasi CUCTEMA



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

Crpoenue
3YKapUOTHYECKON
kierku. JlaboparopHas
pabota Ne 2 «3y4yenune
CTPOCHHSI KJIETOK

bubmmoreka [{OK
https://m.edso0.ru/863e6ff0

11 i 0.5
pacTerui, )KHBOTHvHX’ https://m.edso0.ru/863e716
rpubOB U GaKTepuii Moj c
MHKPOCKOIIOM Ha -
TOTOBBIX
MUKpOTIpernaparax u ux
OIIMICAaHMUE
OOMEH BEIIECTB WU Bubmaorexa IIOK
12 https://m.eds00.ru/863e766
MeTab0IU3M c
bu6mmoreka [IOK
doTocuHTES.
13 https://m.edso0.ru/863e7c9
XeMOoCHHTE3 g
bu6mmoreka [JOK
14 S i 00
HEPTETHACCKIH OOMEH https://m.edsoo0.ru/863e7aae
JKU3HEHHBIN 1TUKIT
KJIETKHU. [{eeHne KICTKH.
Muros. JlabopaTopHas
pabora Ne 3 bubnunoreka [JOK
15 «Habmrogenue MuTo3a B 0.5 https://m.edsoo.ru/863e7dc

KJIeTKaX KOHYMKa
KOpelIKa Jiyka Ha
TOTOBBIX
MUKpOIIpernapaTax»

4



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

buocunTe3 Oenka. bubmuoreka [JOK
16 Peakuus MatpudHOro https://m.edso0.ru/863e796
CHUHTE3a €
bub6mmoreka [{OK
Tpancnsauus —
17 https://m.eds00.ru/863e796
omocuuTes OeaKa o
Hexknetounsie popmbl bubmorexa HOK
18 https://m.edso0.ru/863e754
KU3HU — BI/IPYCI)I 0
bu6moreka [IOK
19 @OopMBI Pa3MHOKEHUS https://m.edsoo.ru/863e81b
OpraHu3MOB Bhttps://m.edso0.ru/863e83
le
. bu6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U pa3BUTHE
IIOJIOBBIX KIIETOK.
O11010TBOpEHKE.
JlaGopaTopnas pabota No bubmorexa HOK
21 h 0.5 https://m.edsoo.ru/863e81b
4 «3ydeHue CTpoeHus 6
ITOJIOBBIX KJIETOK Ha -
FOTOBBIX
MHKpOTIpernapaTax»
7 T —— bu6mmoreka [JOK
22 Y https://m.edso00.ru/863e843

Ppa3sBUTHUC OPraHU3MOB

6



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

I'enernka — Hayka o

23 HACJICACTBEHHOCTH U bubmorexa HOK
8 https://m.eds00.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTHU
HacJIeIOBaHUS bu6mmoreka [{OK
24 MIPU3HAKOB. https://m.edso0.ru/863e887
MoHorubpuHoe 8
CKpEIIMBaHUE
UTHOpHIHOE
a P bu6moreka [IOK
CKpeIllMBaHUE. 3aKOH
25 https://m.edsoo.ru/863e89a
HE3aBUCHMOTO 4
HacJIeJOBaHWs IIPU3HAKOB -
CreniieHHoEe
HacJeI0BaHUE
MIPU3HAKOB.
JlaGopaTtopnast pabota No
5 «A3yuenue bubnuoreka [JOK
26 pe3yJIbTaTOB 0.5 https://m.edso0.ru/863e8c6
MOHOTHOPHUIHOTO H 0
JTUTHOPHUTHOTO
CKpEILUBAHUS Y
JpO30¢ Il HA TOTOBBIX
MHKpOIIpernapaTax»
I'enetuka nmomna.
bu6mmoreka [JOK
HacnenoBanue
27 https://m.edso0.ru/863e8c6

IMPU3HAKOB, CHCIVICHHBIX
C IIOJIOM

0



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

28

N3MeHUnBOCTb.
Henacnencreennas
U3MEHYUBOCTD.
JlaboparopHas pabota Ne
6. U3yuenue
MOTU(UKAITHOHHO M
W3MEHYUBOCTH,
MOCTPOCHUE
BApUAIIMOHHOTO psia U
BAPUALIMOHHON KPUBOI»

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/863e8efe

29

Hacnencrsennas
W3MECHUYUBOCTb.
JlaGopaTtopnast pabota No
7. «AHAIU3 MyTalMil y
JpO30¢ Il HA TOTOBBIX
MUKpOTpenaparax»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e8efe

30

I'eneruka yemoBeka

bu6mmoreka [JOK
https://m.edsoo.ru/863e8d7
8

31

PesepBHbIit ypok.
O000111eHIE IO TEME
«HacneacTBeHHOCTD U
W3MEHYHMBOCTD
OpPraHU3MOB»



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

Ceneknug Kak HayKa U Bubmmoreka OK

32 H K 1 https.//m. eds00. ru/863e921
mporecc 4
MeTo bl M JOCTHXKEHUS bubmmoreka [{OK

33 CEJICKIIMH PAaCTCHUU U 1 https://m.edso0.ru/863e921
SKUBOTHBIX 4
buorexnomornsa kak bubmorexa [IOK

34 1 https://m.eds00.ru/863e933
OTpacJib MMPOU3BOJICTBA 6

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KVIACC

Ne Kosau4yecTBo 4acoB
DJIeKTPOHHbIE
Mara uudposeie
n Tema ypoka KonTpoJbHbIe IIpakTUyeckue
Bcero H3yYeHUs odpa3oBaTejibHbIE
/ padoThI padoTsbI
pecypcsl
n
DBOJIIOIUS Y METOIBI €6 Bubmrorexa HOK
1 https://m.edso0.ru/863ea20
W3YYCHUS o
Ucropus pazsutus bubnuoreka [JOK
MpeJICTaBIeHU 00 1 https://m.eds00.ru/863e957
3BOJIIOLIUH 0
bu6mmoreka [IOK
MukposBOTIOIHUS 1 https://m.edsoo0.ru/863e9c1
€
[Tomynauus kak
JJIeMEHTapHas €IUHUIA
BHUA U YBOJIIOLIHH. bubnuoreka [JOK
JlaGopaTtopnas pabota No 1 0.5 https://m.edso0.ru/863e99c
1 «CpaBHEeHME BUJIOB MO 6
MOP(OJIOrHIEeCKOMY
KPUTEPUIO»
JIBrKyIIye CUibl bubnuoreka [IOK
(a1eMeHTapHbIE 1 https://m.edsoo.ru/863e9da

(baxTOpBI) BOJIIOLIUU

4



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

EctectBenHslit 0TOOp U

bubmuoreka [JOK

6 https://m.edsoo.ru/863e9ed
ero Gopmbl 0
Pe3ynbTaTe! sBOIIOLMK:
MIPHUCTIOCOOJICHHOCTD
OpPraHU3MOB U
BUJI000pa30BaHuUeE.
7 JlabopaTtopHnast pabota No 05 bubnuoteka [JOK
2 «Omnucanue ' https://m.edso0.ru/863e9fde
MPUCTIOCOOIEHHOCTH
opraHusma u eé
OTHOCHUTEIILHOTO
XapakTepa»
Hanpasnenus u nytu bubmorexa [OK
8 P - https://m.edsoo.ru/863e9c1
MaKpO3BOJIIOIUU o
9 Heob6parumocth
ABOJIIOLINH
10 Uctopus xu3nu Ha 3emiie
U METO/JIbI €€ U3y4eHUs
['unore3sr bubmuoreka [JOK
11 MIPOMCXOXKACHHS JKU3HU https://m.edsoo.ru/863ea5a
Ha 3emie 6
PasButne xu3nm Ha bu6mmoreka [JOK
12 3emiie 1o 3paMm U https://m.edsoo.ru/863ea6b

nepuoaam

(]



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be

OCHOBHBIE dTalbl
9BOJIIOIUU

PaCTHTEIHHOTO U
KUBOTHOTO MUpA.

bu6mmoreka [{OK

13 | IIpaxTtmueckas pabota Ne 0.5 https://m.edsoo.ru/863ea8b
1 «3yuenue c
HCKOIAeMbIX OCTaTKOB
pPacTeHHIA U )KMUBOTHBIX B
KOJIICKIIHSIX)

bu6mmoreka [IOK

CoBpeMeHHas cucrtema

14 https://m.eds00.ru/863ea48
OPraHHYECKOTO MHpa o

15 OBOJIIOLINS YeJI0BEKa bu6moreka [IOK
(anTpOTIOTECHE3) https://m.edsoo.ru/863eac2c
JIBOKYIIIAE CHTTBI bubmuorexa [JOK

16 (dakTopsr) https://m.edsoo.ru/863ead4
aHTPOTIOTeHE3a 4

17 OCHOBHBIE CTaIUH
ABOJIIOIIMH YE€JI0OBEKa
UYenoBeueckue packl U

18 IPUPOIHBIE aalTalUN Bubmorexa OK

Pup https://m.edso0.ru/863eaea?

YeJIoBeKa
PesepBHbIit ypok.
O000111eHIE IO TEME

19 «B03HUKHOBEHHE U
pa3BHUTHE KU3HU HA
3emie»

20 DKoJorus Kak HayKa



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

Cpenpl oOuTaHus U

bubmuoreka [JOK

21 dKOJIOrHYecKue (hakTopbl https://m.edsoo.ru/863eafec
AbGunotnyeckue pakTopsI.
Jlaboparoprast pabota Ne
3. «Mopdonornueckue
0COOEHHOCTH PACTCHHIA
U3 Pa3HBIX MECT Bubmrorexa HOK
22 0.5 https://m.edsoo.ru/863eb10
oOUTaHU. .
JlabopaTtopnast pabota No -
4. «BnusHue cBeTa Ha
POCT U pa3BUTHE
YepEeHKOB KoJIeycay
bu6mmoreka [IOK
23 buotnueckue dakTops https://m.edsoo.ru/863eb34
8
DKOJIOTUYECKHUE
XapaKTepPUCTUKH
MOMYJISILIUH.
24 [IpakTrueckas pabota No 0.5
2 «loacuér mioTHOCTH
MOMYJISIIUI pa3HbIX
BUJIOB PACTCHUII»
bu6mmoreka [JOK
Coo0bmiecTBa OpraHu3MoB
25 https://m.edsoo.ru/863eb46

— OHOLIEHO03

a



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

DKOJIOTUYECKUE CUCTEMBI

bubmuoreka [JOK

26 https://m.edso00.ru/863eb46
(3K0CcHCTEMBI) )
OcHOBHBIE TTIOKa3aTeIIN
YKOCHCTEMBI. But 1OK
HOIMoTEKA
27 9
KOJIoTITHECKiE . https://m.edsoo.ru/863eb5fa
nupamuibl. CBolicTBa
skocucteM. CyKueccust
28 [TpupoaHbIE 5KOCUCTEMBI
29 AHTpOTIOT€HHBIE
SKOCUCTEMBI
buocdepa — rmobdanpHas bubmmorexa [OK
30 https://m.edsoo.ru/863ebb5
SKOCHCTEMA 3eMITH o
3aKOHOMEPHOCTH bubnuoreka [JOK
31 CYIIECTBOBAHUS https://m.edsoo.ru/863ebdl
ounochepsl 6
YeaoBe4ecTBO B
32
ounocdepe 3emaun
CocyIiecTBOBaHHE brbmaorexa IJOK
33 ym https://m.edsoo.ru/863ebal
MIPUPOJIBI M YETIOBEYECTBA o
PesepBHbIit ypok.
O00011eHE TEMBI
34 «Coo0OmecTBa 1

OKOJOTHYCCKHUEC
CUCTCMBID»



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

2.5







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdopMHUpPOBAHHOCTH 3HAHUM O MECTE U POJIK OHMOJIOTHH B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOMN €CTECTBEHHO-
Hay4yHOM KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHUS; O BKJIA/I€ POCCUNCKUX
1 3apyOEKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH; (PYHKIIMOHAIBLHOU

TpaMOTHOCTH YCJIOBCKA JJId PCIICHUA )KU3HCHHBIX 3a/1a4

YMeHue packpblBaTh cojepikaHHe OHOJOTMYECKUX TEPMHUHOB U TMOHSTHIA:
JKW3HB, KJIETKA, OpPraHn3M; MeTaboym3M (0OOMEH BEIIECTB W IMpEeBpaIlcHUE
SHEPTHH), TOMEOCTa3 (CaMOPETyJslusl), YPOBHEBas OpPraHU3AIMS >KUBBIX
CUCTEM, CaMOBOCIIpOM3BEJEHUE  (PEHpOAYKIHUs),  HACJIEICTBEHHOCTb,

U3MCHYUBOCTD, POCT U Pa3BUTUC

YMenue wu3naraTth OuWOJIOTHUYECKHE TeopuH (KJIETOYHas, XpOMOCOMHas,
myTanmonHas), 3akonbl (I. Mengens, T. Moprana, H.11. BaBumoBa) u
yueHus: (0 IIEHTpaXx MHOrooOpazus U MPOUCXOKIACHUS KYIbTYPHBIX
pactenuii H.M. BaBunoBa), ompenensTh T'paHHUIBl UX HPUMEHUMOCTH K

JKHBBIM CUCTEMaM

VYmenune BJIaACTb MCTOJaMHU HAYYHOI'O ITO3HAHHA B ouoaoTHn (Ha6J'IIOI[eHI/IC
U OIIMCAHHME KHBBIX CHCTEM, IIPOLECCOB U ﬂBHeHHﬁ; opranusanusa H"
IMPOBCACHUC OHOJIOrHYECKOTO OKCIICPUMCHTA, BbIJIBHKCHHUC TI'HIIOTC3bI,
BBISIBJICHUC 3aBUCHUMOCTHU MCKAY UCCICAYECMbIMU BCIMYNHAMU, 00BsCHEHHE
IMMOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ u

3dKOHOB; YMCHHC ACJIaTh BBIBOAbI HA OCHOBAHUU ITOJTYYCHHBIX pGSyJ'IbTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICIATh CYHIECTBCHHBIC TPU3HAKHU BUPYCOB, KIICTOK ITPOKAPHUOT U
OYKapuoOT, OAHOKJIICTOYHBIX U MHOT'OKJICTOYHBIX OPTaHHU3MOB, 0COOCHHOCTH
IIponeccoB oOMeHa BCIICCTB W IMPCBpallCHUsI ODHEPruu B  KICTKE,
(I)OTOCI/IHTCSE[, IJIAaCTUYCCKOTO M SHCPreTUYCCKOIo O6MeHa, XECMOCHHTC3a,
MHTO3a, Meﬁo3a, OINIOAOTBOPCHUSA, PASMHOXKCHHUA, HWHAWBUIAYAJIBHOI'O

pa3BUTHS OpraHU3Ma (OHTOI'€HE3)




YMeHue npUMEHSTh MMOJTy4YeHHBIC 3HAHUS IS OObSICHEHUS OMOJIOTUYECKUX
MpPOLECCOB M SBJEHUH, Uil TMPUHATHUSA [PAKTUYECKHX PELIICHUN B
MOBCETHEBHOM JKM3HM B LEIsIX oOecreueHus O€301MacHOCTH CBOETO
3II0POBBS M 3I0POBbS OKPYKAIOIIUX JIFO/ICH, COOIIOACHUSI HOPM TPAaMOTHOTO
MOBEJICHUSI B OKPY)KAIOIICH MPUPOIHON Cpejie; TOHUMaHWE HEOOXO0IMMOCTH
UCIIOJIb30BAHUS JIOCTIDKEHUH COBPEMECHHOW OMOJIOTMHM W OMOTEXHOJIOTHH

IJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

Ymenue pemiatb OSJICMCHTAPHBIC TCHCTUYCCKUE 3aJja4Yd Ha MOHO- H
I[I/IFI/I6PI/I)IHO€ CKpCIIMBAaHUC, CHCIIJICHHOC HACJICAOBAHUC, COCTaBJIATh
CXEMBI MOHOFI/I6pI/II[HOl"O CKpCIIMBAaHUA IJId MPCACKa3aHWA HACICIOBAaHUA

MIPU3HAKOB y OPTaHU3MOB

YMeHue BBINOJIHATH Ja0OpaTOpHbIE W NMpaKTUYECKHe padoThl, cOOMI0AATH

MpaBuJIa MpH padboTe ¢ yueOHBIM U J1ab0opaTOPHBIM 000PYIOBaHUEM

YMeHue KpUTHUECKH OLEHHMBaTh M HMHTEPHPETHPOBATH HH(OPMAIHIO
OMOJIOTUYECKOTO COJEpKaHMs, BKJIIOYAIOIIYIO TICEBJIOHAyYHbIE 3HAHUSA U3
paznuuHbiX HcToyHMKOB (CMMUM, HaydHO-MOMyNsSpHBIE MaTepuabl);
ITUYECKHE aCIEKThl COBPEMEHHBIX HCCIEIOBAHUN B OMOJIOTHUH, MEAULUHE,

OMOTEXHOIOT U

10

YMeHHne co3maBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHUS,
00001m1asi OMOJIOTUYECKYI0O HMH(POPMAIMIO W3 HECKOJBKUX HMCTOYHHUKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeHEro o01ero oopa3oBaHus

CchopMupoBaHHOCTH 3HAHUH O MECTE U POJIM OUOJIOTHH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAY4YHOU KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHMSI; O BKJIA€ POCCUMCKUX
U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH; (PYHKIHOHAIBHON

TpaMOTHOCTH YCJIOBCKA IJId PCHICHUS )KU3HCHHBIX 3a/1a4




YMeHue packpblBaTh COAEpkKaHUE OMOJIOTMYECKUX TEPMHUHOB M IOHATHM:
BUJ, TOMYISNHA, TEHO(OHM, SBOJNIOLMUS, IBIKYIIHE CHIIBI ((PaKTOpPbI)
SBOJIIOLIMHM,  TPUCIOCOONIEHHOCTh  OPraHM3MOB,  BUA000Opa3oBaHHE,
9KOJIOTUYECKHE  (DAaKTOpBL, IKOCHCTEMa, TPOAYIEHTHI, KOHCYMEHTHI,
pEeNyLIeHTHl, LENd NHUTAaHUS, OHKOJOTHYECKas NHpamMHuaa, OWOTEOIEeHO3,

ounocepa

YMeHnune wuznaraTh OHOJIOTHYECKHE TEOpHH (IBOJIIOIMOHHAS Teopust Y.
I[apBI/IHa, CUHTCTHYCCKAsA TCOPHA I-)BOJIIOIII/II/I), 3aKOHbBI U 3aKOHOMCPHOCTH
(3apoapieBoro cxojncrsa K.M. bapa, uepenoBanus TJIaBHBIX HampaBiICHHI
u mnyrei osBomonmu  A.H. CeseproBa, yuenuss o Ouochepe B.U.
Bepnanckoro), ompenensiTh TpaHUIBI WX TNPUMEHUMOCTH K IKHUBBIM

cucremMam

YMeHue BiIaieTh METOJaMH HAYYHOTO TIO3HAHUsS B OMOJIoTHH (HAOIIOICHHE
W ONHMCAHWE J>KHUBBIX CHCTEM, WPOIECCOB W SBJICHWI, OpraHu3anus u
MPOBEJICHUE OHMOJIOTMYECKOTO JKCIEPUMEHTAa, BBIJIBIDKEHUE THITOTE3bI,
BBISIBJICHHE 3aBUCHMOCTH MEXIy HCCIICTyeMbIMU BEIMIMHAMH, OOBSICHCHHE
MTOJTYYEHHBIX PE3YJIbTATOB, WCIOJIb30BAHHBIX HAYYHBIX MOHATHH, TCOPUH U

3aKOHOB; YMCHHEC A€JIaTh BEIBOABI HA OCHOBAHUHU ITOJTYYCHHBIX peBy.]'II)TaTOB)

YMeHue BBIACHATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJIOTHYECKUX
00BEKTOB: BUIOB, MOIMYNIALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLICHTOB,
OMOreoleHO30B U DKOCHCTEM; OCOOEHHOCTH MPOIECCOB HACIEACTBEHHOMN
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUJI000pa30BaHuUA,
IPUCTIOCOOICHHOCTH OPraHU3MOB, JCMCTBUS 3KOJIOTHYECKUX (aKTOPOB Ha
OpraHu3Mbl, IE€peHOCa BEIIeCTB M IIOTOKAa SHEPrUh B HKOCHCTEMAX,
AHTPOIOTEHHBIX U3MEHEHUH B 9KOCHUCTEMAaX CBOECH MECTHOCTH, KPYTOBOPOTa

BEIIIECTB U OMOTEOXMMHUYECCKUX IIMKJIOB B Orocdepe

YMeHue MMPUMCHATDH MOJIYYCHHBIC 3HAHUA JIS1 00BsICHEHHST OMOJIOTHYECKHUX
IMpouecCcoB M HBH@HHﬁ, I IIPHHATHA HPAKTHYCCKUX peH_IeHI/Iﬁ B
MOBCEIHEBHOM JKM3HM B LEIIX oOecrneueHnss OE30IACHOCTH CBOETO
3A0POBBA U 3J0POBbS OKPYKAOMIUX J'IIO,Z[GfI, CO6J'IIOI[€HI/I$[ HOPM I'paMOTHOTI'O
IOBCIACHUS B Oprmammeﬁ HpHpOI[HOﬁ cpeac; NOHMMAaHUC HCO6XOI[I/IMOCTI/I
HCIIOJIb30BAHUS JOCTIKECHUN COBpeMeHHOﬁ Onosoruu UL PAllTAOHAJIBHOTO

IMPUPOIAOII0JIb30BAHUA

YMmenue peuiaTh 3JICMCHTAPHbBIC OMOJIOTHYCCKHUE 3aga4u, COCTaABJIATH CXCMbI

EepCeHOCa BEUICCTB U SHCPIUH B SKOCUCTCMAX (I_IGHI/I HI/ITaHI/IH)




YMeHue BBINOJHATH JaOOpAaTOpPHBIE M MpPAKTUYECKUE PabOThI, COOIIOAATH

npaBuia npu padore ¢ yueOHbIM U J1a00paTOPHBIM 000PYIOBAHUEM

YMeHHe KpPUTHYECKH OIICHWBAaTh M HWHTEPHPETHPOBATH HHGPOPMALHUIO
OMOJIOTUYECKOTO COJEPKaHMs, BKJIIOYAIOIIYIO IICEBJIOHAYyYHbIC 3HAHUSA U3
paznuuHbiX HcTOYHMKOB (CMM, HaydHO-NOMYJSpHBIE MaTepUalbl);
paccMaTpuBaTh TIOOAIBHBIE HKOJIOTHYECKHE TPOOIEMBbI COBPEMEHHOCTH,

(hopMHPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO MTO3UIIUIO

10

YMeHue co3gaBaTb COOCTBEHHbIE NHCbMEHHBIE U YCTHBIE COOOIIEHMS,
000011asi OMOJIOTUYECKYI0O HMH(POPMAIMIO W3 HECKOJBKUX HMCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBIN arrmapar OuoJIorun




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus kak Hayka

1.1

buonorus — Hayka o >xuBoi npupose. Posib 6uosoruu B popMupoBaHUM COBPEMEHHOMN

Hay4yHOU kapTuHbl Mupa. CucremMa OMOJI0rHYeCKUX HAYK

1.2

Meroapsl TO3HAHUS JKUBOM TPHUPOABl (HAOMIOJACHUE, OKCIEPUMEHT, OIHCAHHE,

n3MepeHue, KinaccuuKaims, MOIeTUPOBaHNE, CTaTUCTUYECKasi 00pabOoTKa TaHHBIX)

JKuBrIle cucTeMBl 1 UX opraHusanmnsa

2.1

XKusble cucrembl (6HOcHUCTEMBI) Kak mpeaMer wusydeHust Ouosioruu. CBoiicTBa

OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHH opraHuzanuy  OMOCUCTEM: MOJICKYJISAPHO-TCHETHYCCKUH, KJICTOYHBIMH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUN COCTaB U CTPOCHUE KIIETKU

3.1

XUMHAYECKUH COCTaB KJICTKH. XuMmuueckue JJICMCHTHI. MAaKpO3JIEMCHTHI,
MHKPOSJIEMECHTEIL. Boz[a U MHUHCEPAJIbHBIC BCIICCTBA. (DYHKHI/II/I BOABI U MUHEpPAJIBbHBIX

BC€IICCTB B KJIICTKCE. HOI[I[Cp}KaHI/IC OCMOTHYECKOI0 Oaanca

3.2

benku. CoctaB u cTpoeHHE O€IKOB. AMHHOKHCIOTHI — MOHOMEpHI OCIKOB.
He3ameHuMble W 3aMEHMMblE aMUHOKHUCIOTHI.AMHUHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpPbI OEIKOBOM MOJIEKYIbI (IEpBUYHASL, BTOPHYHAS, TPETHYHASL M YSTBEPTUUHAS
CTpYKTypa). XUMHUUYECKUE CBOMCTBa OenkoB. buonornueckue GhyHKIuu OENKOB.

®depmenThl — Onoornyeckue karanusaTopsl. CTpoeHue (epMeHTa: aKTUBHBIN LIEHTD,
cyoctpatHas cnenuduuHocts. Kodepmentsl. Buramunsl. Otnuuns (epMeHTOB OT

HCOPTraHNYCCKUX KATAJIU3aTOPOB

3.3

VYraeBospl: MOHOcCaxapuabl (TJIIOKO3a, pubo3a M JI€30KCHpU003a), JHCaXapHibl
(caxapo3a, JlakTo3a) W MoJMcaxapuibl  (Kpaxmaj, TJHKOTeH, IeJUII0JI03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jiunuasl: TpUTIULEpHIBl, cTepouabl, (ocomunuasl. ['mapodmisHO-rHAPO(YOOHEIE

CBoOlicTBa. buojoruueckue (I)yHI(I_II/II/I JIUIINUOOB. CpaBHeHI/Ie yrjieBoa0B, OCNIKOB U




JIMIIUA0B KaK HCTOYHHUKOB SHCPIUU

3.4

Hyxnennossie xucnotsl: JIHK u PHK. Hyxneotuabsl — MOHOMEpPB! HYKIEHHOBBIX
kucnoT. Crpoenue u ¢pynkuuu JJHK. Crpoenne u ¢pynkinun PHK. AT®: crpoenue u

GbyHKITIN

3.5

Hwuronorusa — Hayka o kierke. Knertounas Teopust. MeToapl U3ydeHUs: KIETOK

3.6

Knerka kak mnemoctHast »kuBasg cuctema. OOmue NpU3HAKK KIETOK: 3aMKHYTas
HapyxHas MmemOpaHa, moziekyinsl JIHK kak renermueckuil anmapar, cucreMa CUHTE3a

Oenka

3.7

Tunel KJIETOK: SykapuoTHueckas M mpokapuoTHueckas. OCOOEHHOCTH CTPOCHHS
npokapuoTuueckoi  kinerku.  Kierounas  crenka — Oakrtepuil.  CtpoeHue
9yKapuOTHYECKON KiIeTKU. OCHOBHbBIE OTIMYUS PAaCTUTEIbHOU, KUBOTHON M TPUOHOMN

KIJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpHI KIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIMKC, UX (QYHKIIH.
[Tnazmatnyeckass memOpaHa, e€ cBoiicTBa M (pyHkumu. [luTormazma u e€ opraHoHbI.
OnHomeMOpaHHBIE OpraHOWbI KIETKU: 3Hjomuiazmatuyeckas cerb (OIIC), ammapar
lNonbmxu, mu3ocomsl. [loayaBTOHOMHBIE OPraHOU B! KJIETKH: MUTOXOHJIPUH, TIACTH/IBL.
[IpoucxoxkaeHne MUTOXOHApPUN © TiacTua. Buael mmactua. HememOpanHbIe
OpPraHOMJIbl KJIETKU: PUOOCOMBI, KIETOUHBIM LIEHTP, PECHUYKH, KIYTUKH. DyHKIUU

OpPraHona0B KIICTKH. Bxmouenus

3.9

SAnpo — perynaropuslii 1neHTp Kietku. CrpoeHue sapa: saepHas o000JouKa,

KapuoIuiasmMa, XpoOMaTuH, AJAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

H(HSH@,H@HTCHLHOCTB KIICTKHU

4.1

OOmen BemiecTB, WIM MeTa0OJM3M. AccuMHIALUA (TUTACTUYECKUl OOMeH) u
JMCCUMWISALUS  (SHEPreTUYeCKuid OOMEH) — JIBeé CTOPOHBI €IMHOTO Ipolecca
meTtabonu3ma. Tumbl oOMeHa BemiecTB: aBTOTPO(MHBIM u rerepoTpodHbf. Pomb

(I)epMeHTOB B OOMEHE BCIICCTB U NPCBpAICHUN SHECPIUH B KIICTKE

4.2

®dotocunTe3. CBetoBas W TeMmHOBas (a3pl ¢oTocuHTe3a. Peakuuu ¢dorocuHTesa.
O¢pdextuBHOCTh (oTOCHHTE3a. 3HaYeHHe (OTOCHHTE3a JUId KH3HM Ha 3emile.
Bnusaue ycnmoBuit  cpeapl Ha  (POTOCHMHTE3 M CIIOCOOBI  TMOBBIIEHUS  €T0

MPOAYKTUBHOCTH Y KYJIbTYPHBIX paCTEHUI.




XeMOoCHHTEe3. XEeMOCUHTE3UPYIOIe OakTepuu. 3HAUCHUE XeMOCUHTE3a JIJIs )KU3HU Ha

3emiie

4.3

DHepreTudeckuii oOMeH B KJIeTKe. PacimieruieHne BelIecTB, BBIACICHUE |
AaKKyMYyJMPOBAaHHE 3HEPIUU B KJIETKE. DTalbl dHEPreTH4eckoro oomena. [nmkonus.
bpoxxenne u ero Buabl. KucioposHoe oxucieHue, WIM KIETOYHOE JbIXaHHUE.

O heKTUBHOCTH PHEPrETUIECKOTO 0OMEHA

4.4

Peakuuu matpuuHoro cunte3a. I'enermueckass mHpopmauus u JHK. Peanuzanus
FeHeTUYeCKONM HHpOpMalMM B KieTKe. ['eHeTMyeckuil Kox U €ro CBOWCTBa.
Tpanckpunuuss — wmarpuusbiii cuHte3 PHK. Tpancmsumst — OuocunTe3 Oenka.

KoaupoBanue amunokucnot. Posis pubocom B GuocuHTE3e OenKa

4.5

Heknerounsie ¢opmbl xku3Hu — Bupychl. Hcropust oTkpsitus BupycoB (.U
WBanoBckuif).  OCOOEHHOCTM  CTPOGHMSI M KU3HEAEATEIbHOCTH  BHPYCOB.
bakrepuodaru. bonesnn pacteHui, KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIE BUpYCaMHU.
Bupyc nmmynonedumura yenoseka (BUY) — Bo3Oyaurens CIINa. [Ipodunaktuka

pacnpocTpaHeHus: BUPYCHBIX 3a00JIeBaHUI

Pa3mHOKeHne 1 HHAMBUAYAIbHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii muki, Wi XU3HEHHBIA UK KieTku. MuTepdaza u muto3. Ilpomecchr,
npoTekaromue B uHTepdaze. Permkanus — peakuus MarpudHoro cuurte3a JIHK.
Crpoenne XpoMocoM. XpOMOCOMHBIM Habop — KapuoTunl. JIumioumHbeli wu
TariOuHbIA  XpOMOCOMHBIE HaOophl. Xpomaruisl. LluTonormyeckre OCHOBBI
Pa3MHOKEHHS U UHAUBHUIYaJIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenue xnerku — Muto3. Cragum muro3a. [Ipouecchl, mpoucxosiiyue Ha pa3HbIX

CTagusiaXx MHUTO3a. buromorunuecknii cMBICITI MUTO3a

5.2

(DOpMLI PAa3MHOKCHHA OPraHu3MOB: Oecrosioe M IIOJOBOE. Bugsr 0ecI10JI0ro
Pa3MHOKCHUA: AJCJIICHUC  HaIABOC, IIOYKOBAHUC OOHO- u MHOI'OKJICTOYHBIX,
CHOpOO6p330BaHI/IC, BCTCTATUBHOC PA3SMHOXKCHHUC. I/ICKYCCTBGHHOG KIIOHUPOBAHHUEC

OPraHnu3mMoB, €Iro 3HAYCHUC JIs1 CCIACKIINH

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTOJIOTO.
Meiios. Ctagun meiosa. [Ipoueccsl, mpoucxoadiue Ha craauax menosa. [loBenenue

xpoMocoM B Mero3e. Kpoccunrosep. bronoruueckuii cMbIC ¥ 3HaUEHUE Meiio3a




5.4

l'amerorene3 — mporiecc 00pa3oBaHUS TMOJOBBIX KIETOK Y J>KHBOTHBIX. [losoBbie
JKEJIC3bl. CECMCHHHUKHN U ANYHUKU. O6pa303aHHe " pa3BUTUC IMOJIOBBIX KJIICTOK — IraMCT
(cnepmato3ous, sMIEKIETKAa) — crepMmaTtoreHe3 U ooreHe3. OCOOEHHOCTU CTPOEHUS

SHUIEKIIETOK U criepMato3ouoB. OmnogoTBopenue. [lapreHorenes

5.5

NunuBunyanbHoe pa3BuTHEe (OHTOreHE3). DMOPHOHAIBHOE pa3BUTHE (IMOPUOTEHE3).
Otanbl  3MOPHOHATBHOTO PAa3BUTHA Yy IO3BOHOYHBIX JKMBOTHBIX: JpoOJeHue,
racTpyssmus, OPraHOTEHE3. [TocTambOpuoHanbHOE pa3BuTHE. Turbr
MOCTAIMOPHOHAIBHOTO Pa3BUTHSL: MpsIMOE, HempsMoe (JIMYMHOYHOE). BnusHue cpenbl
Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pasButrue pactenuil. OHTOreHe3 IBETKOBOIO pPACTEHUS: CTPOEHHE CEMEHH,

CTauu pa3BUTHA

HaCJ'Ie)ICTBeHHOCTI) 1 USMCHYMBOCTDb OPraHN3MOB

6.1

[Ipenmer u 3amaum reneruku. Vcropus pas3BuTHs TeHETHKH. Bxnax poccumilckux u
3apy0eKHBIX YUEHBIX B pa3BUTHE M€HETUKH. MeTobl reHeTUKH (THOpU10JI0TUYECKUH,
LUTOT€HETHYECKUM, MOJIEKYIISIpHO-TeHeTHYeCckHil). OCHOBHBIE T€HETUUYECKUE TTOHSTHS.

I'enernueckas CHUMBOIJIMKA, UCITIOJIB3yEMasd B CXEMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HacJeJOBaHMS MPU3HAKOB, yCTaHOBJIEHHBIE [. Menaenem.
MonoruOpuaHOE CKpeIrMBaHue. 3aKOH eAMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBuno gomMuHHUpOBaHMWS. 3aKOH pacHICIUICHUS MNPU3HAKOB. [MIOTE3a YHCTOTHI
ramert. [loyiHOE 1 HEMOJIHOE TOMUHUPOBAHHUE.

JuruOpunHoe ckpeliMBaHue. 3aKOH HE3aBHCHMOTO HACJIEOBAaHUS IPU3HAKOB.
[uToreHeTuueckre OCHOBBI  JUTHOPUAHOTO  CKpEIIMBaHHs.  AHaIU3UpPYIOLIEe
ckpemuBanue. Vcrnonp3oBaHue aHAIU3UPYIOIIETO CKPEIIMBAHUS Ui OINpEAeTICHUs

reHoTuna ocoou

6.3

CHCHJ’IGHHO@ HaACJICAOBAHUC IIPHU3HAKOB. Pabora T. MopraHa o CHCIVICHHOMY
HaCJICJOBAHHUIKO I'CHOB. HaPYH_ICHI/Ie CHCIJICHHA T'CHOB B PE3YJIbTATC KPOCCHHI'OBEpPA.
XpOMOCOMHaSI TCOPHA HACIICACTBCHHOCTHU. I'eneTnueckue KapThIl.

I'enetnka momna. XpOMOCOMHOC OIIPCACIICHUEC 1I0JIA. AYTOCOMBI H IIOJIOBBIC
XpOMOCOMBI. I'omorameTHeile u T CTCPOTraMCTHBIC  OpPraHU3MEI. HacnengoBanue

IIPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3menunBoCcTh. BHIBI M3MEHUMBOCTU: HEHACJIEACTBEHHAs W HACIEACTBEHHas. Poib
cpeabl B HEHACJIEJICTBEHHON HM3MEHUYMBOCTH. XapaKTEpPUCTHKA MOIU(PHKAIIMOHHOMN
U3MEHYMBOCTU. BapumanuonHslii psa M BapuamuoHHass kpuBas. Hopma peakiuu
npu3Haka. KoymdecTBEHHbIE M KayeCTBEHHbIE INPU3HAKM M UX HOpPMa PEaKLHUH.

CBoiicTBa MOTM(HUKAIIMOHHON H3MEHYHBOCTH




6.5

HacnenctBennas, wiMm  TeHOTHNHYECKas,  HM3MEHUYMBOCTh.  KoMmOMHAaTHBHAs
M3MEHYHMBOCTh. Mei03 1 TI0JI0BOM MPOIeCC — OCHOBA KOMOMHATUBHON M3MEHYHUBOCTH.
MyranroHnHass u3MeHUMBOCTh. Kiaccuukamuss MyTaiuii: T'€HHbIE XPOMOCOMHEIE,
reHoMHele. YacTroTa W TOpUYMHBI MyTanmid. MyrareHHeie  (akTopbl. 3aKoH

FOMOJIOTUYECKUX PSJIOB B HACIEICTBEHHOM n3MeHunBocty H.W. BaBunosa

6.6

I'enetuka yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJbI T€HETUKH YEJIOBEKA:
TCHCAIOTUYCCKUI, OJIN3HELIOBBIH, IIUTOIreHECTUYCCKHUM, OMOXUMHYCCKUH,
MOJIEKYJIsIpHO-TeHeTHUeckuil. CoBpeMeHHOE OIpe/iefieHne IeHOTHMNA: TTOJTHOTEHOMHOE
CEKBECHUPOBAHUE, TIE€HOTUIIMPOBaHWE, B TOM uucie ¢ nomompr [II[P-ananun3sa.
HacnencrtBenunle  3a0ojieBaHMs  YeEJIOBEKAa: TeHHBIE  OOJE3HH, OOJIE3HHM C
HacCJEeACTBEHHON MPEIpacioioKEeHHOCTHIO0, XpOMOCOMHBIE 00Je3Hn. CoMaTUuecKue u
reHepaTuBHbIE MyTanuu. [IpuHIMNIBL 370poBOTO O0Opaza KU3HMU, JAHUATHOCTUKH,
NpoQUIAKTUKY W  JIEUEHUS TEeHEeTHYeCKHX Oose3Hedl. Meauko-reHeTuyeckoe
KOHCYJIbTHPOBaHHUE. 3HAYCHNUE METUITMHCKOW TeHETUKH B TIPEIOTBPAICHUH U JICYCHUH

FeHETUUECKHX 3a00JIeBaHMI YeI0BEKa

Cenexmusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Ceneknuusi Kak Hayka U TPOLECC. 3apOKICHHUE CENCKIHMH W JIOMECTHKALMS. YUYEHUE
H.N. BaBunoBa o meHTpax MPOUCXOXKIECHUS U MHOTOOOpa3usi KyJIbTYPHBIX PACTEHUM.

LeHTpbl mpoUCX0XKIeHUS JOMAIIHUX KUBOTHBIX. COpT, MOpoa, ITaMM

7.2

CoBpeMeHHBIC METObI CeNEKIMKH. MacCOBBIN U MHANBUYaTbHBIH OTOOPHI B CEJICKITNH
pacteHud U KUBOTHBIX. OIll€HKAa 3KCTephepa. BIM3KOPOACTBEHHOE CKpEIIUBAHUE —
uHOpuauHT. Yncras nunus. CKpeluBaHue YUCTHIX JUHUM. [ eTepo3uc, uim rudpuaHas
cuna. HeponcTBeHHoe ckperuBanue — ayropuauar. OtnanéHHas ruopuausanus u eé
ycnexu. VICKyCCTBEHHBI MyTareHe3 H TIOJy4eHHUE TMOJUIUIONI0B. JlocThkeHus

CCJICKIIMHN paCTCHHﬁ, JKUBOTHBIX H MUKPOOPIraHNU3MOB

7.3

buoTrexHonorus kak OoTpaciab MPOU3BOACTBA. ['eHHAas HHXKEHEpHs. DTamlbl CO3JIaHUS
pexomOunantHoii JIHK wu TpaHcreHHpix opranu3moB. KieToyHass HWHXKeHEpUS.
Knerounsie KynabTypbl. MUKpOKIOHATBHOE Pa3sMHOXKEHUE pacTeHuil. KionupoBanue
BBICOKOIIPOYKTUBHBIX ~ CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE U

studeckue mpodiemsl. MO — reHeTrnuecku MOIUGUITUPOBAHHBIE OPTaHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS




DBOJIIOLIMOHHAS OUOJIOT U

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBupgerenbcTBa IBOJIONHUH. [1a€OHTOIOTHUECKHUE: TOCIEA0BATEIBHOCTD TOSBICHUS
BUJIOB B MAJICOHTOJIOTHYCCKON JICTONMCH, Tiepexoaabie Gopmbl. bruoreorpaduieckue:
CXOJICTBO W paznuuue ¢ayH u (Iop MaTepHKOB M OCTPOBOB. DMOPHOJIOTHYECKHUE:
CXOACTBA M pa3inuuAa 3M6pI/IOHOB Pa3sHbIX BHJOB I1IO3BOHOYHBIX. CpaBHI/ITeJH)HO-
AHATOMUYCCKHEC: TOMOJIOTUYHBIC, AaHAJIOTNMYHBIC, PYAUMCHTAPHBIC OpTraHbl, aTABU3MBI.
MoJtekysIpHO-OMOXUMHUYECKHE:  CXOJICTBO  MEXaHH3MOB  HACICJACTBEHHOCTH U

OCHOBHBIX META0O0JIMYECKUX MyTEH Y BCEX OPraHU3MOB

1.2

OpomonmonHas Teopust Y. [lapsuna. Ilpennochuiku BO3HUKHOBEHHS JapBUHH3MA.
JIBuoKymiye cuibl 3BOJIIOIMM BHJOB 10 JlapBuHY (M30BITOYHOE DPa3MHOXKEHHE IPHU
OTPAaHWYEHHOCTH  PECcypcoB,  Heompeneia€HHas  M3MEHYMBOCTh, OopbbOa  3a

CYIIIECTBOBAHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunrernueckast Teopusi oBomtonun  (CTD) u  OCHOBHBIE €€  IOJIOKEHUS.

MuxkposBosmtonus. [Tomynsmnus Kak eTMHAIIA BUAA U SBOJIOIUH

1.4

JIBwxymue cuibl ((hakTOphI) SBOJIOIMU BUAOB B IIPUPOJe. MyTallMOHHBINA Mpoliecc 1
KOMOMHATHBHAs U3MEHUYUBOCTD. [lomynsauroHHble BOJHBI U Apeiid reHoB. M3omsamus u
murpaius. EcrecTBeHHBIE 0TOOp — Hampapistonii (axkrop 3Bosonuu. DopMmbl
€CTECTBEHHOI'0 0TOOpA.

[IpucnocobneHHOCT,  OpPraHM3MOB  KaK  pe3yiabTaT  3Bojtouuu.  [lpumepsl
npucrnocoOIeHuid y opranuzMoB. ApoMopdo3bl U UANO0AAANTALIUH.

Bun u Bupnoo6paszoBanue. Kputepun Bupma. OcHoBHBIE (QOpMBI BHA00Opa30BaHUS:

reorpa(bnquKoe, 9KOJIOTHYCCKOC

1.5

MaKpOBBOHIOI_[I/IH. (DOprI OBOJIFOLIMH (1)I/IJ'IGTI/IIIGCK8.$I, JUBCPICHTHAA, KOHBCPICHTHAA,

ImapauiCjibHasi. HeO6paTI/IMOCTB 3BOJIFOIINH

Bo3nukHoBenue u Pa3BUTHC JKU3HU HA 3emie

2.1

Jlonay4yHele  IPEACTaBICHHUS O  3apOKACHUM KU3HU. HaydHble TUMNOTE3BI
BO3HMKHOBEHUS XHU3HHU Ha 3emiie: a0MoreHe3 U maHcrnepMus. XUMHUECKasi SBOJIIOIUS.
OKCIIEpUMEHTAJIBHOE TOATBEPKIACHUE XUMHUYECKON 3Boitonuu. HawanbHble 3Tarbl
6uonornyeckoit spomouuu. ['unoresa PHK-mupa. IlepBele KiI€TKM M MX 3BOJIOLHUS.

q)OpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII J)XUBBIX OPraHU3MOB




2.2

PasButne xu3Hm Ha 3emse no spaMm u nepuonaMm. Karapxeill. Apxeiickas u
npoTtepo3oiickas 3psl. [laneosolickas spa u e€ meproIibl: KEMOPUNUCKUN, OPJIOBUKCKUH,
CUJIYPUICKHM, JI€BOHCKHH, KaMEHHOYTOJIbHBIM, NMEepMCKUiA. Me3030iickas 3pa u €€
IIEPUOJIbI: TPUACOBBIN, FOPCKUMA, MEJIOBOM.

KaiiHo3oiickas 3pa U €€ nepuopl: NajJCOTreHOBBIM, HEOT€HOBbIM, aHTPOIIOTE€HOBBIN.
XapakTepucTuKa KiuMara U reoJIornyeckux npoueccoB. OCHOBHbIE 3Tallbl ABOJIIOLUN
PacTUTENBHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHMM U KUBOTHBIX.

[losiBneHue, pacuBET U BBIMUPAHUE TPYIII JKUBBIX OPraHU3MOB

2.3

Cucrema  OpraHMuYecKkoro Mupa Kak oTpaxkeHue dBosound. OCHOBHbIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTraHN3MOB

24

DOBOJIOLMS  YeloBeKa. AHTpPOMNOJIOTUS Kak Hayka. Pa3BuTue npeacTaBieHUN o
MIPOUCXOXKICHUN YesoBeka. MeTo bl u3ydeHus anTpornoreHesza. CxoAcTBa U pasinyus
YeJl0BeKa U )KMBOTHBIX. CUCTEMATHUECKOE MOJI0KEHHE YEIOBEKA.

JBuxymue cunbl (dakTopbl) aHTpororenesa. HacnencTBeHHass M3MEHYMBOCTh U
€CTECTBEHHBI 0TOOp. OOIECTBEHHBIN 00pa3 >KU3HU, U3TOTOBJICHUE OPYAUHA TpYyHa,

MBIIIJICHUE, PEYb

2.5

OcHOBHBIE CTaUU U BETBU DBOJIIOIMHU YEJIOBEKA: aBCTPAIONMUTEKH, UeIOBEK yMeNbI,
Yenosek npsamoxoasamui, YenoBek HeaHaepTanbckuid, YenoBek pazymHblid. Haxoaku
HCKOIAeMBIX OCTAHKOB, BpEMsl CYLECTBOBaHHUs, 00JIACTh paclpocTpaHeHus, 00BEM

I'OJIOBHOI'O MO3TIa, 06p33 JKU3HU, OpYyIHUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIINE PAChl: €BpONeonIHas (eBpa3uiickas), Herpo-
aBcTpajioniHas (dKBaTOpHAJIbHASA), MOHTOJIOUAHAS (a3UaTCKO-aMepHuKaHcKas). YepTsl
IPUCTIOCOOTICHHOCTH MPEACTaBUTENCH YEIOBEYECKUX Pac K YCIOBUSAM CYIECTBOBAHUS.

EnuncTBO UyenoBeueckux pac. KpI/ITI/IKa pacusmMma

OpranusMbl 1 OKpyXarolias cpea

3.1

OKoNoTHsS Kak HaykKa. 33,[[8‘11/1 H pas3aciibl 3KOJOI'MH. MeTtoapl 3KOJIOrMYECKUX
HCCJIEIOBAHUIM. DKOJIOTHYECKOE MHUPOBO33pCHHUC. Cpe)ILI oOuTaHus OpraHu3MoOB:

BOIHasA, HA3EMHO-BO3AYIIIHAA, IOYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonornyeckue akropsl. Knaccupukarus sxogoruueckux pakTopon: aOMOTHUECKHE,

OMOTHUYECKHUE U AHTPOIIOTCHHBIC. I[CﬁCTBHC OKOJIOTHUYCCKUX (paKTOpOB Ha OpraHnu3Mbl




3.3

AbGuoTtnueckue (GaxkTOpbl: CBET, TeMIepaTypa, BIaKHOCTh. DoTonepuoausm.
[TpucnocobneHns OpraHu3MoB K ACUCTBUIO aOMOTHUYECKHX (akTOpoB. buonornyeckue

PUTMBI

3.4

buotndeckne QakTopel. Buael OMOTHYECKUX B3aUMOJICHCTBUN: KOHKYpEHIHS,
XMIIHUYECTBO,  MApa3UTU3M, MYTyaJu3M, KOMMEHCAIU3M  (HaxJIEOHHMYECTBO,
KBapTUPAHTCTBO), aAMEHCAJIU3M, HEUTPAIIA3M. 3HaueHue OMOTHYECKUX

B3aUMOJICHCTBUH Ui CYIIECTBOBAHUS OPTAHU3MOB B IMIPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapAaKTCPUCTUKN TOMYJIAINH. OcCHOBHBIC ITOKa3aTeIN MOMYyJIAINH:
YHUCJICHHOCTD, INIOTHOCTDL, POXKIACMOCTh, CMEPTHOCTDL, IIPUPOCT, MUT'pALTHA. I[I/IHaMI/IKa

YHUCJICHHOCTH MOITYIAINNU U e€ peryimianud

COO6H.[GCTBa " 5KOJIOT'MYCCKUEC CUCTEMBI

4.1

CooOmiectBo  opraHu3mMoB — OuoneHo3. CrpykTypbl OHOLIEHO3a: BHJIOBaf,

MIPOCTpPaHCTBEHHAs, Tpodudeckas (nuuienas). Buapi-nomunanTsl. CBs3u B OMOIIEHO3E

4.2

DKOJIOTHYECKHE CUCTEMBI (3KocucTtembl). [loHsTHE 00 SKOCHMCTEME W OHOTeOIeHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TIPOIYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI.
KpyroBopoT BemiecTB M MOTOK dHEPruM B dKocucreMe. Tpoduueckue (MHUIIEBBIC)
ypOBHH 3KocHcTeMbl. [lumeBbie e u cetd. OCHOBHBIE MMOKA3aTeNd AKOCHUCTEMBI:
Ouomacca, MPOAYKIUSA. OKOJOTHYECKHE MHUPAMUABL: TMPOIYKIMH, YHCICHHOCTH,
Oouomaccel. CBOWCTBA DKOCHUCTEM: YCTOWYMBOCTh, CaMOPETYISIIHS, pPa3BUTHE.

Cykueccust

4.3

[Ipupoanbie 3KOCHCTEMBL. DKOCHCTEMBI 03€p M peK. DKocucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE SKOCUCTEMbI. ATPOIKOCUCTEMBI. YpOOosKocUCcTeMbl. bronornueckoe
U XO34MCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue  kak  ¢aktop  ycroWumBocth  dkocucteM.  CoxpaHeHue

OMOJIOTUYECKOT0 pa3Ho0Opa3us Ha 3emie

4.4

VYuenue B.U. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa Onochepsl.
XKusoe BemectBo M ero ¢yHkuu. OcobeHHOCTH OHOcdepsl Kak T100aabHOMN
sKocucTeMbl. JluHamMuyeckoe paBHOBecMe U oOpaTHas CBs3b B Ouocdepe.

prrOBOpOTLI BCIICCTB U OMOTr€OXUMHYECKUE OUKJIIbI 3JICMCHTOB (yrnepona, a30Ta).




3oHanbHOCTH Ouochepsl. OCHOBHBIE OHOMBI CYIIN

4.5

UYenmoeuectBo B Omocdepe 3emin. AHTPONOTCHHBIE W3MEHEHHUsT B Owocdepe.
['moGanbHBIE SKOIOTUYECKUE TPOOIEMBI.
OcHoBa pallMOHAJIBHOTO YHPABJICHUA MPHUPOAHBIMH pECypCaMU U UX HUCIOJb30BaAHUC.

JoctrxeHus: OMOJIOTUH U OXpaHa MPUPOIbI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






