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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHUSI 00 00LIUX LENIX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenuguke 6uosoruu, €€ 3HaYeHUH B MO3HAHUU >KMBOW MPUPOBI U 0OecrieueHUN
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS W Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXIPEIMETHbIX W BHYTPUIIPEIAMETHBIX CBsI3€l, JIOTMKH 00pa30BaTeIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JEeSTENbHOCTH/YUeOHBIX JCHCTBUN O0O0YyYalOIMXCsl 10 OCBOCHUIO COJIEPKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pPa3BUTHE 3HAHUW, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHEM OOIEOMOIOTHUYECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMs IPUKIAAHBIX 3a/1a4, B
TOM 4HCJe: NPOQUIAKTUKH HACIEACTBEHHBIX 3a00JE€BAaHUN YEIOBEKA, MEJIHUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTEIbHOCTH YEJIOBEKa HA COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CWIIEHHE BHUMAaHHUS K IIPUKJIATHOW HAPABIEHHOCTH
y4eOHOro mpeamera «bHoJorus» 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, COOTIOICHHS STHICCKHUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

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

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCEIHEBHON JKM3HU JIJIS
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, SBISECTCS O00OS3aTeIbHBIM YYCOHBIM MPEIMETOM, BXOISAIIAM 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 qyac B HEJIETIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouosiorun B (OpMHUPOBAaHUM COBPEMEHHOW HAay4dHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbros, /[xx. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTeOIIeHOTHYECKHI ), OnochepHBIH.

JdeMoHcTpanum:

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

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHUYECKHE 3SJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3zameHnumbie v 3aME@HUMbIE aMHUHOKUCIOThL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpaTHas crneunpuyHoctb. KodepmeHnTsl. ButaMuHbI
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOK03a, pubo3a ©  JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1eso03a). buonorndeckue GyHKIUNA YTI€BOIOB.

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
HyKkJIeuHOBbIX KUCHIOT. Ctpoenne u pynkuu JJHK. Ctpoenue n gpynkiuun 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 NpU3HAKM —KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
ADYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >KMBOTHOM U
IpUOHOMN KIIETKHU.

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

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. Yunkunc, P. @panknun, 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», «brnocuuTe3 0enkay, «CTpoeHHEe MOJIEKYJIbI OeKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



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

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

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/M3ydyeHue KaTaIMTHUYECKONW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, Wi METa0oIM3M. ACCUMUIIALMS (TUTACTHYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U NMPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

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

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro oOMeHa.
I'mukonus. bpoxenue m ero Buubl. KHCIOpOAHOE OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKMU3HEHHOTO LHKJIa BHPYCOB.
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 pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «'eHeTHYecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M MHAMBHUAYAIbHOE Pa3BUTHE OPTaHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JlunionaHbld W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMATHIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI 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
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OE€CIOJIO0TO.

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

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKH U sSUYHUKUA. OOpa3oBaHHE M Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pPa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIE
YPOACTBA.

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

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pPa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHblie M MpaKTH4YeCKUue padoThI:

Jlaboparopnass pabora Neo 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pazsutus reHetuku. Pons nuronorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOTC€HETUYECKUM, MOJIEKYJISIPHO-TeHETU4YEeCKU). (OCHOBHBIE T'€HETUYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoneHus. llpaBuino gomMuHUpOBaHUA. 3aKOH paCLICIJICHUS IPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTs1 OTIpE/IeSIEHHs] TEHOTHUIIa 0COOU.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpEAEICHUE Moyia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

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

HacnenctBeHHnasi, uiauM TeHOTUINUYECKas, W3MEHUYMBOCTh. KomOuHaTUBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PS0B B HacaeACcTBeHHOW n3menunBocty H. 1. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue 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 W TreHepaTuBHble MyTaluu. CTBOJNOBbIE KIETKU. [IpuHUUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TraMmeT», «JlurubpumHoe  CKpeuuBaHHE,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C mNoJIoM», «KapuoTumel YenmoBeka H JKUBOTHBIX», «Buasl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuiuBanuey, «llepexpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAaHUS Y AP030( Il HA TOTOBBIX MUKPOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHui. LIeHTpbl MpOMCXOXKIAEHUS JOMAITHUX KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HMHOpuAMHT. Ywucras nuHus. CKpellMBaHHE YHUCTBIX JIMHUH.
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. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHdeckue  mpobimembl. MO  —  reHeTHYecKu
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 pacTteHuit», «[lopoabl 1oMalmHuX KUBOTHBIXY», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA  YYaCTOK, B TEIUIMYHOE XO34KMCTBO, JAaOOpPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. ODBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYecKkue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKONM JICTONHUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms IMOPHOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomonmonHass Teopus Y. JlapBuHa. IIpeanochbUikM BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus sBosironnu (CTI) u e€ oCHOBHBIEC TOJIOKEHMUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLIUH.

JIBkymue cuibl ((paKkTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMmyssiiuoHHBIE BOJHBI M JpEid
reHoB. M30s1ust U1 MUrpanusi.

EctectBennsiii oTO60p — HampaBisomuii  (aktop sBomroruu. Dopmsl
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOpGh 036kl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduuecKoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHH:  (priieTHYEeCKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxkaeHue oT HecleuHaTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAs payalusl.

JdeMoHcTpanum:



Iloptpersr: K. JInnnen, K. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, 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
cylecTBoBaHue», «EcrecTBeHHBIM 0TOOpP», «MHOroodpasue cOpToB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomysamumy, «MyTannoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIIas gereHepanus,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
Hapsuna», «bopbba 3a cymectBoBaHue», «IIpucrnocoOJeHHOCTh OPTraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeinb «OCHOBHBIC HAINPaBJICHUSI BOJIOIUNY», 00BEMHAST MOJIEIb
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

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

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pab6ora Ne 1. «CpaBHeHHE BHIIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlaGopatopnast pa6ora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TPEACTABICHUS O 3apOoKICHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIUSI. AOWOTEHHBIA CHUHTE3 OPraHMYECKHUX 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 TPYII 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 1 €€ NepUOoAbl: TPUACOBBIN, FOPCKUI, MEJOBOM.

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. [l0siBIIEHNE, paCUBET U BBIMUPAHUE TPYIIN KUBBIX OPTaHU3MOB.

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

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
IIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHe3a. Cxoactsa
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJIICHUE OPYIAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckne pacbl. OCHOBHbIE  OOJbIIME  pachbl:  €BpOINEOUAHAsS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJIEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX 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,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOro MUpay,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO 4YeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTrueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIUSIX).



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHbIN WA KpaeBeAUECKU My3e).

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-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHa.

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

Abuotnueckue (akTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust  OpraHM3MoB K  JEMCTBHIO  aOMOTHYECKHX  (DAKTOpOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyaau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aUMOJICHCTBUN JUIsl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[mHaMuKa YuCI€HHOCTH NOMYJISIUNUN 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
YHCIICHHOCTH NOMYJISIUU UHGY30puu-Tyhenbkny, «[lumessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomorudyeckue 0COOEHHOCTH PACTCHHUIA U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[IpakTrueckast padora Ne 2. «IloacU€T MIOTHOCTH MOMYJISIIUN Pa3HbIX BUAOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

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

Dkoyioruyeckre cucteMbl (dkocuctembl). I[loHsitue 00 »3kocucreme 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, MPOAYKUHUsA. OKOJIOTHYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

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

AHTpOIIOr€HHbIE ~ DKOCUCTEMBIL.  ATrpOdKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

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

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuisl, coctaB U CTpyKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl Kak
I00anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Orocdeprl. OCHOBHBIE OMOMBI CYIIIH.

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

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropazHooOpasusi Kak OCHOBa ycToWuuBocTU Guocdepsl. OCHOBA pallMOHATBHOTO
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,
«IIpuponubie coobmiectBay, «llemn nuTanusy, «IKoJOorMYecKas MHPAMUIIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOro  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BoA», «llouBa — BakHelIllas COCTaBIAIOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJiekiuu «buorenosy», «Bpeaurenn BaxxHEHIIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®epepannu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
pacTeHun u KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

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

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYUYarOIIMMUCI POCCUNUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OKOJOTHMYECKOTO IPaBOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTra «buosiorus» IOCTUrarTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U 1Y XOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCTIMTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M MPABOIOPAJKY, YEJTOBEKY TPyAa U CTapIIeMy IMOKOJCHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JIOJDKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIECCE Peaanu3alii OCHOBHBIX HANPaBICHUMN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHA U MIPABOIOPSJIKA;

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

CIIOCOOHOCTh ~ OMpEENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

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

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 OWOJIOTMH, TOHMUMAaHHUS 3HAYCHHsS OWOJIOTMM B TO3HAHUHM 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 EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO IMOBEICHNUS;

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

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYJa, OOLIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

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

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbl 30POBbS 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, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

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

OCO3HAHUE TMOCIEICTBUM M HEMPUATUS BPEIHBIX MPUBBIUEK (ymOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

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

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHHI0O W CaMOOOpa30BaHHUIO 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: TPHOOPETCHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX IOCHEACTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpelie, YMEHHE NPOTHO3MPOBATH HEOJIArOMPHUATHBIC DKOJIOTUYCCKUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMH B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBCHHOW IMPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

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

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJOTMHU JJII COBPEMEHHOW IUBUIIM3AIIMHU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTU OOyYaromMXcs, (HOpPMHUPYEMOM
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOIIETO MHUPA U MPOUCXOMSIIINX B HEM M3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IEHHOCTH HAYYHOW IEeATETbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTAMH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAyYHOM KapTHHBI MHUpPAa M CHEHU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWS W  yHUBEpPCAJIbHBIC ydeOHBIC JCHCTBHUS B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYeCcKHe JIeiCTBHS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIACIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCTIOJIb30BaTh OMOJOTHYECKUE TIOHITHUS I OOBSICHEHUS (DAKTOB WM SIBICHUM
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IPEICTABICHHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



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

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

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

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHUS IPAKTHYCCKHUX 3a]1a4, IPUMCHECHHIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIH THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJOTHECH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

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

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJAWTh apryMEHThI JUIsl JTOKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

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

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

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

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMANHNH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyTHpOBaTh 3aMPOCHl U MPUMEHATh PA3IMYHBIE METOIBI MPHU TIOUCKE H
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Owonornyeckoii wMH(pOpMaIMel: TPUMEHATh XUMHYECKHE, (u3ndeckue W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

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

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSATYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

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

pPa3BEPHYTO W JIOTUYHO HU3JIAraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (HOPM B3aUMOCHCTBUS MPHU PEIICHUH YIeOHOH 3a1a9H;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ TOCTHIKEHUIO: COCTaBJATH IUIAH JCWCTBUHU,
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, OICHUBAaTh WJAEU C TO3UIMU HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

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

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

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

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

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

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHU];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIMPOKOW DJPYAHUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATHh COOTBETCTBUE PE3YJIbTATOB LETISIM;

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 OLIEHUBATh PHUCKH W CBOECBPEMEHHO IPUHUMATh PEIIEHUS [0 HUX
CHIDKCHUIO;



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

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEeATENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cnenuuyeckue s yueoHoro npenmera «buonorusy»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HCHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouojorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

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

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pPaCKphIBaTh COJEp)KaHWE OMOJOTHYECKHMX TEPMHHOB W TOHSITHMA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTh OHOJOTMYECKUE TEOpuu (KJIETOYHAas, XpOMOCOMHasi,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. M. BaBuiioBa), onpenensTs I'paHHIlbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEyEMbIMU BEJIMYMHAMHU, OOBSICHEHHUE MOJYyUYECHHbBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX M MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTCHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JIIOJIeH, COOJIIOICHUSI HOPM T'PAaMOTHOTO MOBEJEHUS B OKpY Karolen
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIIUBaHUE, CIEIJICHHOE HACIEIOBAaHUE, COCTaBIIATh CXEMBbI
MOHOTHOPHTHOTO CKPCUIUBAHUS JUISA TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHHBaTh M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
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
Klacce JOMKHBI 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 yYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATHHOU
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BU000pa30BaHUE, 3KOJIOTHYECKHE (HAKTOPHI,



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

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxonacrea K. M. bapa, uepenoBanusi riaBHBIX HampaBiICHUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIIECCOB W SIBICHHM, OpPraHu3amus W IMPOBEIACHHC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHHUH MOJYYCHHBIX PE3YIIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
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 JIFOICH, COOMIOIEHUS HOPM IPAMOTHOT'O TIOBEICHUS B OKPYKAIOIIei
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B 3KOCUCTEMAaX (LIETIH MTUTaHUsA );

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

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 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 COOCTBEHHBIC THCHMEHHBIE K YCTHBIE COOOIICHUS,
000011ass OMONOTrMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
HCTIIOJIB30BATh MTOHATUHHBIN armapar OuoJIoruu.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

buonorus kak Hayka

JKuBrIle cucTeMBI 1 UX opraHu3anus

XUMUYECKUH COCTaB M CTPOCHUE KIETKU

}KI/ISHGIIGHTCJ'IBHOCTI) KIICTKHU

Pasmuoxkenue u HHIUBUAYAJIIbHOC PAa3BUTUC
OPraHnu3mMoB

HacnencTBeHHOCTh U MU3MEHUYMBOCTD
OPraHnu3mMoB

Cenekuust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUHU

PesepBHOE Bpems

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e padoThI

IIpakTuyecku
e paboThbI

0.5

1.5

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edsoo.ru/7f41c29
2

bu6moreka [IOK
https://m.edsoo.ru/7f41c29
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c29
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c29
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c29
2

bubnuoreka [JOK

https://m.edsoo.ru/7f41c29
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c29
2

bu6mmoreka [JOK



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
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/7f41c29
2

OBIIEE KOJIMYECTBO YACOB I1O

4 3 4
[TIPOTPAMME 3


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

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

DBOJIOMMOHHASA OUOJIOTHS

BOSHI/IKHOBGHI/I@ )41 paSBI/ITI/Ie JKU3HHU Ha
3emie

Oprasu3Msl 1 OKpyKaromias cpeia

Co00111eCcTBa B SKOJOTMYECKHE CUCTEMBI

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

KoaudecTBo 9acoB

Bcero KoHTpoJ/IbHBI
e padoThI

9

9

5

9

2
34 0

[MpakTuyecku
e padoThl

0.5

2.5

DJIEeKTPOHHbIE

(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edsoo.ru/7f41cc?
4

bu6moreka [IOK
https://m.edsoo.ru/7f41cc?
4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc?
4

bu6moreka [IOK
https://m.edsoo.ru/7f41cc?
4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc?
4



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
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 KVIACC

Tema ypoka

buosorus B cucreme Hayk

Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
«Hcrionb3oBaHue pa3iaIMuHbIX
METO/I0B IIPU U3YUEHUU
OMOJOTHYECKUX OOBEKTOBY

buonornueckue CHCTEMBI, IIPOLECCHI
" UX U3YYCHHC

XUMHAYECKUI cOCTaB KIETKU. Boma u
MHHEPAJIbHBIE COJTU

benku. CocTaB u cTpoeHue 6e1KoB

depMeHTbI — OHOJIOTHYeCKHe
Katanuzaropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJIUTHYECKON aKTUBHOCTHU
(epMeHTOB (Ha mMpUMepe aMHIIa3bl

KoaunuyecTBo 4acoB

Bcero

Jara
KoHTpoabHbI IIpakTuyecku H3y4YeHH
e padoThl e padoTbl |
0.5
1
0.5

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edso0.ru/863e612
2
https://m.edso0.ru/863e632a

bu6moreka [IOK
https://m.edso0.ru/863e612
2

bu6mmoreka [IOK
https://m.edso0.ru/863e656
4

bu6mmoreka [JOK
https://m.edsoo.ru/863e674e

bubmuoreka [JOK
https://m.edso0.ru/863e6b7
2

bubmmoreka [JOK
https://m.edsoo.ru/863e6b7
2



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
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/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

10

11

12

13

14

15

16

WM KaTaiasbl)»

Yrnesoasl. JInnouasl

Hyxneunnossie kucnotsl. ATO

Hcropus m meTobl n3ydeHHst
KieTku. Knerounas teopust

KneTka kak 1eigoctHas xuBas
cucremMa

CrpoeHue s3yKapuoTHYECKON KIIETKHU.

JlabopaTtopnast pabota Ne 2
«M3yueHue cTpoeHus KIETOK
pacTeHuid, )KUBOTHBIX, TPHOOB U
OakTepuil 01 MUKPOCKOTIOM Ha
TrOTOBBIX MUKpOIIpenapaTax u ux
OTIMICAHHE»

OOMEH BeELIECTB WIH META00IN3M
doTtocunaTe’. XeMOCUHTES

DHepreTudeckuii o0OMeH

’Ku3HeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTto3. JlaboparopHas
pabota Ne 3 «Habmrogenue Mutosa B
KJIETKaX KOHYMKa KOpEIlIKa JIyKa Ha
TOTOBBIX MUKPOIpPENapaTax»

Buocunres Oenka. Peakius

0.5

0.5

bu6mmoreka [IOK
https://m.eds00.ru/863e687
0

bubmmoreka [{OK
https://m.edso00.ru/863e6d5¢

bubmmoreka [{OK
https://m.edsoo.ru/863e6e88

bu6moreka [IOK
https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716c

bu6mmoreka [JOK
https://m.edso0.ru/863e766¢

bu6mmoreka [JOK
https://m.edsoo.ru/863e7c98

bubmuoreka [JOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [JOK
https://m.edsoo.ru/863e7dc4

bu6nmoreka [JOK


https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

17

18

19

20

21

22

23

24

25

MaTpHUYHOI'O CUHTC3a

Tpancnsnus — 6nocuHTe3 Oenka

Hexnerounsie hopmbl )KU3HA —
BUPYCBI

DopMBbI pa3MHOKEHUSI OPTaHU3MOB

Meiios

OO0pazoBaHue U Pa3BUTHE MOJIOBBIX
KJ1eToK. OII0OTBOPEHHE.
JlabopaTtopnast pabota Ne 4
«3yueHne cTpoeHHUs MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MUKpOTpernaparax»

NHnuBuayaibHOE pa3BUTHE
OpraHu3MOB

I'eneTuxa — HayKa O
HaCJICACTBCHHOCTH U NI3MCHYNBOCTHU

3aKOHOMEPHOCTH HacleI0BaHUs
IpU3HAKOB. MOHOTHOpUIHOE
CKpEILIBaHHE

JurubpuiHoe cKpeuuBaHue. 3akoH
HE3aBHCHMOTI'0 HacJIEJOBAHMUSI
MIPU3HAKOB

0.5

https://m.edsoo.ru/863e796¢e

bu6mmoreka [IOK
https://m.edso0.ru/863e796¢e

bubmmoreka [{OK
https://m.edsoo.ru/863e754
0

bubmmoreka [{OK
https://m.edsoo.ru/863e81b
6
https://m.edsoo.ru/863e831e
bu6moreka [IOK
https://m.edsoo.ru/863e7f4a

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b
6

bu6mmoreka [JOK
https://m.edsoo.ru/863e843
6

bubnuoreka [JOK
https://m.edso0.ru/863e86f2

bubmuoreka [JOK
https://m.edso0.ru/863e887
8

bu6nmoreka [JOK
https://m.edsoo.ru/863e89a4



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

26

27

28

29

30

31

32

33

CuensieHHOE HaclieIoBaHUE
npu3HakoB. JlabopaTopHas padora
Ne 5 «M3yyeHue pe3yapTaToB
MOHOTHOPUIHOTO U AUTHOPHIHOTO
CKpEILMBAHUS Y IpO30(UIIbI HA
TOTOBBIX MUKpPOIIpEapaTax»

T'enetuka nmona. Hacnenosanue
HpI/I3HaKOB, CHCINNICHHBIX C ITOJIOM

N3menunBocTh. HenacneacTeeHnHas
M3MEHYUBOCTh. JlaboparopHas
pabora Ne 6. U3yuenue

MO (DUKAITMOHHOM U3MEHYUBOCTH,
MMOCTPOCHUE BApUAIIMOHHOTO Psia U
BapHallMOHHOW KPUBOM»
HacnenctBenHas ”3MEHYHBOCTb.
JlabopaTtopHnas pabota Ne 7.
«AHamm3 MyTanuil y Apo30oQuisl Ha
TrOTOBBIX MUKpOIIpenapaTax»

I'eneTuka yenoseka

PesepBublit ypok. O6001IeHHE 10
teme «HacnencTBeHHOCTD U
W3MEHUYUBOCTb OPraHU3MOBY

CCJ'ICKI_II/IH KaK HayKa U [ponecc

MeToasl U JOCTHKEHHS CEISKIINU
paCTeHI/Iﬁ H ) KUBOTHBIX

0.5

0.5

0.5

bubmmoreka [{OK
https://m.edso0.ru/863e8c60

bubmmoreka [{OK
https://m.edso0.ru/863e8c60

bu6moreka [IOK
https://m.edsoo.ru/863e8efe

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

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

bubmuoreka [JOK
https://m.edso0.ru/863e921
4

bu6mmoreka [JOK
https://m.edso0.ru/863e921



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

4

buoTtexHomorusa xKak oTpacib Bubmaorexa [JOK
34 p 1 https://m.eds00.ru/863933
IIPOU3BO/ICTBA 6

OBIIEE KOJIMYECTBO YACOB I1O

4 4
[TPOTPAMME 3 3


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

TEMATHYECKOE IINTAHUPOBAHHE.

11 KJIACC.

HanMeHoBaHMe pa3iesioB U TeM
Ne | mporpammbr

KoaunuyecTBo 4acoB

JaexTpoHHbIe (UG poBbIE)
o0pa3oBaTesIbHbIE pecypchl

n/n
Bcero | KonTpoJibHble IIpakTH4eckue padboTbl
padoThI
1 | DBosroIMOHHAS OUOIOTHS 9 1 1 bubmoreka [IOK
https://m.edsoo.ru/7f41lcc74
2 | Bo3HukHOBEHHE U pa3BUTHE )KU3HU Ha 3eMIie 9 1 0.5 bubmuorexa [JOK
https://m.edsoo.ru/7f41lcc74
3 | Opranusmel 1 OKpy>Karomas cpea 5 1 bubmmorexa [{OK
https://m.edsoo.ru/7f41lcc74
4 | Coo0rmiecTBa ¥ SKOJIOTMYESCKHE CHCTEMBI 9 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41lcc74
5 | Pe3epBHoe Bpems 2 bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 2.5
ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHHEIO

11 KUIIACC.
Ne
w/n Tema ypoka

DBOJIIOLUS U METObI €€ U3yUECHHUSI

Hctopus pazBuTus npecTaBieHun
00 3BOJIIOLINU

MukposBonronus

[Momynsiust Kak >7eMeHTapHas
€IMHUIIA BHJIA U YBOJIFOIIHH.
JlabopaTtopnast padota Ne 1
«CpaBHEHHE BUIOB TI0
MOP(}OJIOTHIECKOMY KPUTEPHUIO)

JIBYOKYIIIME CHITBI (2JIeMEHTapHbIC
(haKTOpHI) SBOJIOLUH

EcrectBenHbIi 0TOOP ¥ €10 (GOPMBI

Pe3ynpTatsl 3BOMIOLNN:
IPUCIIOCOOICHHOCTh OPraHU3MOB U
BUJ000pa3oBanue. JlabopatopHas
pabota Ne 2 «Onmcanue

HpI/ICHOCO6J'ICHHOCTI/I opranusma nu ec

OTHOCUTCIIBHOTO XapaKTcpa»

KoaunyecTBo 4acoB

Bcero

KoHTpoabHbI IIpakTuyecku
e padoThl e padoTbl
1
0.5
0.5

Jara
U3ydeHu
s

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edso0.ru/863ea20e
bu6moreka [IOK
https://m.eds00.ru/863e957
0

bu6moreka [IOK
https://m.edso0o.ru/863e9cle

bu6mmoreka [IOK
https://m.edso0.ru/863e99c6

bu6mmoreka [JOK
https://m.edsoo.ru/863e9da4

bubmuoreka [JOK
https://m.edsoo.ru/863e9ed0

bu6mmoreka [JOK
https://m.edsoo.ru/863e9fde



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

10

11

12

13

14

15

16

17

18

19

Hanpasnenus u nyru
MaKpO3BOJIIOLUU

HeobOpaTumocTs 3BOITIONINAN

Ucropus sxu3nu Ha 3emiie 1 METObI
e€ U3y4eHus

FI/IHOTG?;I)I HpOI/ICXO)K}ICHI/IH KNU3HU
Ha 3emMiie

PazButue xxu3HM Ha 3emMIie TIo Ipam U
nepuoam

OCHOBHEBIE dTaITbI SBOJIFOIIN N
PACTUTEIIBHOTO U )KUBOTHOT'O MUpa.
[IpakTnueckas padora Ne 1
«M3yueHne ucKomaeMbIX OCTaTKOB
pacTeHHii U )KUBOTHBIX B
KOJUTEKITHSIX»

CoBpeMeHHas cucrema
OpraHMYEeCcKOro MHUpa

DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3)

JBwxymue cuiibl (hakTopsbl)
aHTPOIIOTeHE3a

OcCHOBHBIE CTa/IUU IBOJIOLUU
YeoBeKa

YenoBeuyeckre pachkl U IPUPOIHBIC
a/IanTaluy 4eI0oBeKa

PesepBHrlit ypok. O6001IeHHE 10
TeMe «BO3HHUKHOBEHHUE U pa3BUTHE
KHU3HU Ha 3eMIie»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bubmmoreka [{OK
https://m.edsoo.ru/863ea5a6

bubmmoreka [{OK
https://m.edsoo.ru/863eabbe

bu6moreka [IOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [JOK
https://m.edsoo.ru/863ead44

bubmuoreka [JOK
https://m.edsoo.ru/863eaea?



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

21

22

23

24

25

26

27

28
29
30

DKoJIorus Kak HayKa

Cpezbl 0OUTAHUS M IKOJIOTUYCCKHE
(baxTopsl

AbGunotnyeckue paKkTOpsI.
Jlaboparopuas pabota Ne 3.
«Mopdodonorudeckne 0COOCHHOCTH
pacTeHui U3 pa3HbIX MECT
obutanusy. Jlabopatopnas pabota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa

buoTtnyeckue GakTopsl

DKOJIOTHYECKHE XapaKTEPUCTUKH
nonyssinud. [IpakTudeckas pabora
Ne 2 «IToacuét II0OTHOCTH
TIOMYJISIIMKA pa3HBIX BUIOB
pacTeHui»

CooOriecTBa OpraHu3MOB —
OHOLIEHO3

DKOJIOTUYECKHAE CHCTEMBI
(?KOCUCTEMBI)

OCHOBHBIE ITI0KA3aTEIN YKOCUCTEMBI.
DKOJOTUYECKUE MUPAMUJIBI.
CaoiictBa 3xocucteM. Cykueccus

HpI/IpO,[[HLIC OKOCHCTCMBI
AHTpOHOFeHHLIC 9KOCHCTCMBI

buocdepa — riodanbHas

0.5

0.5

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

bubmmoreka [{OK
https://m.edsoo.ru/863eb10e

bu6moreka [IOK
https://m.edsoo.ru/863eb34
8

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a

bubmuoreka [JOK
https://m.edsoo.ru/863eb5fa

bu6nmoreka [JOK


https://m.edsoo.ru/863eafec
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
https://m.edsoo.ru/863eb5fa

3KOCHUCTEMA 3EMITH https://m.edsoo.ru/863ebb5e

3 bu6mmoreka [IOK

AKOHOMEPHOCTH CYIICCTBOBAHHMSI

31 1 https://m.edsoo.ru/863ebd1l
ounochepsr 6

32 YenoseuecTBo B bnocdepe 3emin 1

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuoreka [JOK
qeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI

34 «Co00111eCTBA U DKOJIOTHYECKHUE 1
CUCTCMBD))

OBIIEE KOJIMYECTBO YACOB I1O
. 34 3 2.5

[TPOI'PAMME


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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

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

CpopMHUpPOBAHHOCTh 3HAHUM O MECTE M POJIM OHOJIOTHH B CHCTEME
Hay4HOTO 3HAHUS €CTECTBEHHBIX HayK, B (GOPMUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHHS; O
BKJIQJIE POCCHMCKUX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (HYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKAa ISl pEIICHUS

JKHN3HCHHBIX 3aJ1a4

YMeHne packpbiBaTh COJEpXKaHWE OWOJIOTHYECKUX TEPMHHOB U
TIOHSATUN: KU3Hb, KJIETKA, OPraHu3M; MeTa0om3M (OOMEH BEIIECTB U
MpeBpalllEeHUEe HHEpPruH), TroMeocTa3 (camMoperyisiuus), ypOBHEBas
OpraHu3aIus KUBBIX CHCTEM, CAMOBOCIPOU3BEACHUE (PETIPOIYKIIHS),

HACJI€ACTBEHHOCTh, H3MCHYNUBOCTL, POCT U Pa3BUTUC

YMmenue uznaratb OUOJIOTHYECKHE TEOPHH (KJIETOYHAsl, XPOMOCOMHas,
MyTarmoHHas), 3akonsl (I'. Menaens, T. Moprana, H.1. BaBunosa) u
yueHus: (0 IEHTpax MHOroo0pasus U TMPOUCXONKICHHS KYJIbTYpPHBIX
pactenuii H.. BaBunosa), onpenensaTs rpaHuIlbl UX MPUMEHHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHUA B ouonoruu
(Ha6J'IIOI[eHI/Ie U OIKMCAaHUEC KXUBBIX CHCTCM, IIPOLECCOB H ﬂBJ'IeHHfI;
OpraHru3anusa u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBIABJIICHHUC 3aBUCHUMOCTHU MCKAY
HCCICAYCMBbIMH BCIIMYMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHC

ACJIaTh BbIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

YMeHHe BBIICNATh CYINICCTBEHHBIC TPU3HAKH BHUPYCOB, KIETOK
NPOKAapUOT W 3YKApUOT, OJHOKICTOYHBIX M MHOTOKJIETOYHBIX
OpPraHM3MOB; OCOOCHHOCTH  TIPOLIECCOB OOMEHa  BEIIECTB H
NpeBpalieHusl SHEPruM B KJIETKe, (DOTOCHHTE3a, IUIACTHYECKOTO W
DHEPreTUYeCKOro  OoOMeHa,  XEMOCHHTEe3a, MHUTO3a,  Meho3a,
OIUIOJIOTBOPEHMSI,  PAa3MHOXKCHHUS,  HMHIUBHIYaJIbHOTO  Pa3BHUTHUS

opraHu3Ma (OHTOI'€HE3)
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11 KIJACC

Kon
NpoBepPsSieMOro
pe3yJabTaTa

YMeHHe TNpUMEHSTh TOJNyYeHHBIE 3HAHUS Ui OOBSCHEHHUs
OMOJIOTUYECKUX TPOIECCOB U SIBICHHM, JUIS MPUHATUS MPAKTHUYECKUX
pelIeHH B MOBCETHEBHON KHU3HM B LIEJAX 00ecrieueHus: 6e30MacHOCTH
CBOETO 3JI0POBBSI U 3JI0POBbS OKPYKAIOIINX JIFOJICH, COONIOICHUSI HOPM
rpaMOTHOTO MOBEACHUA B OKpPYKAOWEW MOPUPOJHOM  Cpene;
NOHUMaHHE HEO0X0TMMOCTH UCTIOJTb30BaHUS TOCTHKEHH I
COBPEMEHHOW OWOJIOTUM W OWOTEXHOJIOTHH ISl palMOHAIBEHOTO

IPUPOIONIOJIB30BAHUS

Ymenue peuiath J3JIEMCHTAPHBIC T'CHCTHYCCKHEC 3aJadd Ha MOHO- U
I[I/IFI/I6PI/I)IHO€ CKpCIIMBAHUC, CHCIUVICHHOC HACJICIO0BAHHE; COCTABJIATH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA JIIA npeacKazaHusa

HacCJICOOBaHUA ITPU3HAKOB Y OpTraHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHBIE U MpaKTUYEeCKHe paboThl,
coOnroAaTh mpaBWwia Npu paboTe ¢ ydyeOHBIM M JaOOPATOPHBIM

000pyI0BaHHEM

YMeHue KpUTHUECKH OLIEHWBATh U HMHTEPIPETHPOBATH MHGOPMAIUIO
OMOJIOTHYECKOTO COJEPKaHMsI, BKITFOYAIONIYIO TICeBAOHAYIHBIC 3HAHUS
13 pa3nuuHbIX ucTouHUKOB (CMU, HaydyHO-TIOMYJIIpHBIE MaTEpHUAIIBI);
ITHUYECKHUE AacCMeKThl COBPEMEHHBIX UCCIEOBaHUM B OHOJIOTHH,

MeIUIMHe, OMOTEXHOJIOT U

YMeHne co3maBaTh COOCTBEHHBIC TUCHBMEHHBIC M YCTHBIE COOOIICHMS,
000011as1 OMOJIOTUYECKYI0 HH(POPMAIINIO U3 HECKOJBKUX UCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro o01ero oopa3oBaHus

CchopMupoBaHHOCTb 3HAHUI O MeCTe W pOJM OMOJOTHU B CHUCTEME
HAY4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHON KapTHUHBI MUPAa M HAYYHOI'O MHUPOBO33pPEHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOeXKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE
O6uonoruyu; (PyHKIMOHAIBHOW TI'PaMOTHOCTH 4YeJIOBeKa MAJsl peLIeHHs

JKHN3HCHHBIX 3aJa4

YmMmenue PaCKpbIBATh COACPIKAHUC OMOJIOrHYCCKUX TCPMHUHOB U

TIOHSTHM: BUI, NOIYJIALUA, I‘CHO(I)OHI[, OBOJIIONMA, ABWIKYHIUC CHIIBL



(daxTopsr) 3BOJIIOLUH, MPUCTIOCOOICHHOCTD OPraHu3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE daxTopsI, IKOCHCTEMA,
MIPOTYIIEHTHI, KOHCYMEHTBHI, PEAYIICHTHI, 1enu MUTAHMS,

IKOJIOTHYECKask MUpaMu/Ia, OnoreoreHos, ornochepa

YMenue uznarate OMOJIOTUYECKHE TEOPHUM (3BOJIIOLIMOHHAS Teopus Y.
JapBuHa, CHHTETHYECKass TEOpHUsl  HBOJIIOLUHU), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsiiieBoro cxonacrsa K.M. bapa, yepenosanus
IJIaBHBIX HampasieHui u myteil sBostounn A.H. CeBeprioBa, yueHus o
ouochepe B.M.  Bepnaackoro), ompenenstb  TpaHUIBl  HX

MNPUMECHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAy4YHOTO TIO3HaHMS B OHOJIOTUH
(Habmro/leHNe W OINMCAaHUE J>KUBBIX CHCTEM, IPOILIECCOB U SIBJICHUH;
OpraHu3aiusi M TPOBEIEHHE OMOJOTUYECKOTO  IKCIEPUMEHTA,
BBIJIBIOKCHHE  THUNOTE3bl;  BBIIBJICHHE  3aBUCHMOCTH  MEXIY
HCCIIeTyeMBIMU BEIIMIMHAMH, OOBSICHCHHE TTOJTYYCHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHSITHHA, TEOPUH ¥ 3aKOHOB;, YMCHHE

JieNlaTh BBIBOJIbI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB)

Ymenne BBIJICIISTD CYILIECTBCHHBIC NPU3HAKH CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHIOB, MOMYJSIUH, TPOIYIEHTOB,
KOHCYMEHTOB,  PEIYyIEHTOB,  OWOTEOLIEHO30B M  DKOCHUCTEM;
0COOEHHOCTH MIPOIIECCOB HACJICICTBEHHOMN U3MEHYNBOCTH,
€CTECTBEHHOTO 0TOOpa, BHUI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpPraHu3MOB, JIEHCTBUS DKOJOTHUYECKUX (HAaKTOPOB Ha OPTraHU3MBL,
nepeHoca BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX, aHTPOIIOTECHHBIX
WU3MEHEHHI B 9KOCHUCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTa BEUIECTB U

OMOTEOXMMHUYECKUX IIMKIOB B Orocdepe

YMeHue [pUMEHATh [OJIyYeHHbIE 3HAaHMS Ul OOBSICHEHUs
OMOJIOTHYECKUX TPOLECCOB M SIBJICHHUH, IS TPUHATHUS MPAKTHYECKUX
pelIeHui B MOBCEAHEBHOM JKU3HH B LIEJISIX 0OecrieueHuns 0e30MacHOCTH
CBOETO 3/I0POBbS M 3/I0POBbS OKPYKAIOIIUX JIFOJICH, COOII0ICHUS HOPM
IPaMOTHOTO TIOBEJCHUS B OKpYXKAaIOIIeH NpPUPOTHOH  Cpere;
HOHUMAaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTHKEHHUH
COBPEMEHHOM OMOJIOTUH /7Sl pallMOHAILHOTO IPUPOAONIOIb30BAHUS
YMeHue pemiaTh 3JI€MEHTapHble OMOJOTMYECKHe 3a/1auM, COCTaBIIAThH
CXEMBI IIepeHOca BEIIECTB U SHEPTUH B IKOCHCTEMaXx (LU MUTAHU)
YMeHMe BBINOJNHATH J1a0OpAaTOpHbIE M MPAKTHUECKHE pPabOTHI,
coOmonarh mnpaBuia Npu pabore C y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHueM
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YMeHne KpUTHYECKH OLEHHMBATh W MHTEPHPETHPOBATH MH(POPMALIUIO
OMOJIOTUYECKOTO CO/ICPKAaHUS, BKIIOUAIOUIYIO IICEBIOHAYYHbIC 3HAHUS
13 pa3nuuHbIX UCTOYHUKOB (CMMU, Hay4yHO-NONYJIsipHBIE MaTepUalbl);
paccMaTpuBaTh rio0abHbIe HKOJIOTHYECKHE poOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH MO0 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3HIIHIO

YMeHne co3maBaTh COOCTBEHHBIC TMCHMEHHBIE M YCTHBIE COOOIICHMS,
000011251 OMOJOTUYECKYI0 UH(DOPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrapar OuoIOrun



IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

1.1

1.2

2.1

2.2

3.1

3.2

3.3

3.4

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buonorus kak Hayka

buonorus — Hayka o xuBoil mpupone. Ponp Ouonorun B (QopmMHpOBaHUHU

COBPEMEHHOU HaydyHOU KapTUHBI Mupa. CrucTemMa OMOJIOrMYeCKUX HAYK

Meroapl MO3HAHUS KUBOW TpHUpOAbl (HAOIIOIEHHE, SKCIEPUMEHT, OIMHUCAHHE,
U3MEpeHue, Kiaccudukaius, MOJCIHUPOBaHNE, CTaTHCTHYECKas 00padoTka

JTAHHBIX )
JKuBble cucTeMbl U UX OpraHu3aLus

Kusble cuctembl (OMOCHUCTEMBI) Kak MpeaMeT u3ydeHusi Ouosoruu. CoiicTBa

OMOCHCTEM M UX pazHOOOpasue

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJIEKYIISIPHO-T€HETUYECKUH, KIETOYHBIH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN
XUMUYECKUH COCTaB M CTPOCHUE KIETKH

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE JJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpO3JeMeHThl. Boma wu wMuHepanbHble BemiectBa. DOyHKIMM BOIBI U

MHHEPAJIBbHBIX BEMICCTB B KIICTKE. HO,I[,I[Gp)KaHI/Ie OCMOTHYECKOI0 OanaHca

Benku. CoctaB u crpoeHue O€IKOB. AMHHOKHCIOTBI — MOHOMEpPBI OEIKOB.
HesamenuMple ¥ 3aMEHMMBIE aMUHOKHMCIIOTHI. AMHHOKHMCIIOTHBIH COCTaB.
YPOBHH CTPYKTYPBI OCIIKOBOM MOJICKYJIbI (IEPBUYHASI, BTOPUYHAS, TPECTUYHAS U
YCTBEPTUYHAS CTPYKTypa). XHUMHYCCKHUE CBOMCTBAa OclIKkOB. buoiormyeckue
(GbyHKIMH OENKOB.

depmeHThl — OHOJIoTHYECKHe Karanu3atopbl. CTpoeHHEe (pepMeHTa: aKTUBHBIN
HEeHTp, cyOcTpatHas crenudpuunoctb. Kodepmentsl. Butamunbl. Orinums

Q)epMeHTOB OT HCOPTraHNYCCKHX KAaTAJIN3aTOPOB

VYraeBoipl: MOHOCAaXapuabl (IJII0K03a, pubo3a U J1e30KCHpub03a), Aucaxapuibl
(caxapo3a, J5aKkTO3a) W TOJMcaxapuIbl (KpaxMmal, TJIMKOTEH, LEeJUII0I03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jiunuasl:  TpUITIMLEpUAbI,  cTepouabl,  ochomunuasl.  ['mapoduiabHO-
rupodoOHble cBolicTBa. buonornueckue ¢ynkuuun aunuaoB. CpaBHeHUe

YrijieBo0B, OCJIKOB M JIMTIUI0B KaK HCTOYHHUKOB SHEPTHUU

Hyxneunossie kucnotsel: IHK n PHK. HykieoTuasl — MOHOMEpBI HYKJIEMHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

kucnot. Crtpoenne u ¢ynknuun JIHK. Crpoenne u ¢ynkumm PHK. ATO:

CTpoeHue 1 PyHKIUU
Hwuronorusa — Hayka o kierke. Knetounas teopust. MeToapl U3ydeHUs: KIETOK

Knerka xak nenoctHas xuBas cucrema. OOmIMe NpU3HAKU KJIETOK: 3aMKHYTas
HapyxHas meMOpana, Mmosiekyasl JIHK kak reHeTwueckuii ammapar, cucrema

cuHTEe3a Oerka

Tunsl KeToK: 3yKapuoTuyeckas u npokapruotuueckas. OCoOOEHHOCTH CTPOEHUs
npokapuotuueckoil  kierku. Kierounas crenka Oakrepuil.  CtpoeHue
JYKapUOTHYECKON KJeTKU. OCHOBHBIE OTJIMUWS PACTUTEIHHOM, >KHUBOTHOU W

rpuOHOM KIIETKH

[loBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHas CTEHKA, TJIMKOKAIMKC, HX
¢bynakaun. [1nazmatuueckas MemOpaHa, e€ cBoiicTBa U QpyHkuuu. Lluromnasma u
e€ opraHounpl. OnHOMEMOpaHHBIE OPraHOMABI KIETKU: JHJOIUIa3MaTHyecKas
cetp (OIIC), ammapar Tlonbmku, im30coMbl. [loyaBTOHOMHBIE OpPTaHOUIBI
KJIETKW: MUTOXOHJIPUH, IUIacTUbl. [IpoucxosxeHre MUTOXOHJIPUM U TUIaCTU.
Buner mmactua. HememOpaHHble opraHouabl KI€TKH: pUOOCOMBI, KJIETOYHBIN

LIEHTP, PECHUYKH, KTYTUKUA. DYHKIIUN OPraHOUAOB KJIETKU. BKitoueHus

SAnpo — perynsaropHbiii neHtp kietkn. CTpoeHuWe sapa: saepHas 000JI0YKa,

KapuoIlIia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCOPT BEIIECTB B KJIETKE
KuznenesTenbHOCTh KIETKH

OOMeH BemiecTB, WM METa00Jdu3M. ACCUMWIAIUSA (IJIACTUYCCKUNA OOMEH) H
JTUCCUMWIALINS (SHEPTreTHYECKHii OOMEH) — JBE€ CTOPOHBI €IUHOrO Mpoliecca
MeTtabosi3ma. Turbl 0OMEHa BEIIECTB: aBTOTPOGHBIN U reTepoTpodHbIi. Pob

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIETKE

®ortocunrte3. CpetoBas u TeMHOBas ¢a3bl poTocunTesa. Peakiuu gotocunresa.
DddextuBHOCTh PoTOCHHTE3a. 3HAYeHHE (OTOCHHTE3a IS KU3HU Ha 3emiie.
Bnusinue ycnmoBuii cpeapl Ha (OTOCHHTE3 U CHOCOOBI TOBBIIIEHUS €TO
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3Hpylue OakTepuu. 3HAUYeHHWE XEMOCHHTE3a Ui

JKA3HM Ha 3emiie

9HepreTI/IquKHﬁ OOMEH B KJIETKE. Pacmiennenue BCIICCTB, BBLIJICICHHUC H
AKKYMYJIMPOBAHUEC OSHECPruhn B KIICTKC. OTarbl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. EpO)KCHI/Ie n €ro BHIBI. KncnoponHoe OKHCJICHHUC, HJIN KJICTOYHOC

npixaHue. DPpPeKTHBHOCTh IHEPTETUUECKOT0 0OMEHa

Peakiiun marpuunoro cuntesa. ['enernueckas napopmanus u JJHK. Peannzanus

T€HEeTHYECKOM I/IH(I)OpMaI_II/II/I B KiIeTKe. I'eHeTHuecKuid KOO M €ro CBOMCTBA.
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5.1

5.2

5.3

5.4

5.5

Tpanckpunuus — mMarpuunbiii cunte3 PHK. Tpancnauus — O6uocunTe3 Oenka.

KoaupoBanue amuHokucnot. Posis pubocom B GnocunTese Oenka

Hexnerounsie ¢opmbl ku3HH — BHpYCHL. Mcrtopusi oTkpeitus Bupycos (/1.1
WBanoBckmii). OCOOEHHOCTH CTPOEHUS M IKHU3HENEATEIHHOCTH BHUPYCOB.
Bakrepuodarn. bone3sHnm pacTeHHi, J>XMBOTHBIX W YEJIOBEKAa, BBI3bIBACMBIC
Bupycamu. Bupyc nummynonepunura yenoseka (BUY) — BozOynutens CIIN/a.

[Mpodunakrrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA
Pa3zmHOXeHME ¥ MHAUBUAYAIIBHOE Pa3BUTUE OPraHU3MOB

Knerounsrii 1uki, win S>KM3HEHHBIM UWKI KieTku. WMHTepdaza u MHTO3.
[Ipoueccel, npoTekatonye B uHTepdaze. Pernmukanus — peakuus MaTpUYHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpomMocOMHBIH HAaOOp — KapHOTHIIL.
JuniaouaHeld W TaIUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMAaTHIBI.
Huronornueckue OCHOBBI Pa3MHOXKEHHUS UM WHIUBUAYAIBHOTO  Pa3BUTHS
OpPraHNU3MOB.

Henenne kimerkm — wmuto3. Craamm mutosa. Ilpomeccel, mpoucxonsdmme Ha

PAa3HBIX CTAAUAX MUTO34A. bromornaeckuii CMBICII MUTO3a

@dopMBl pPa3MHOKEHHUS OpPTaHU3MOB: Oecrojioe M TojoBoe. Buuer Gecronoro
pa3sMHOXEHHS: JIeICHUE HaJBOE, TOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
ciopooOpa3oBaHue, BEreTaTHBHOE pa3MHOKCHUE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKIIUU

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOJIOrO.
Meiio3. Cramuu Meiio3za. Ilporeccel, HpoHCcXOIdlllMe HAa CTaaudax Menosa.
[ToBenenue xpomocom B Mmeio3e. KpoccuHroep. buonorudeckuid CMbICI U

3Ha4YeHUE MeHo3a

l'amerorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [losi0BBIE
JKeJe3bl: CEMEHHUKH M AWYHUKU. OOpa3oBaHUe U Pa3BUTHE MOJOBBIX KJIETOK —
rameT (CrepMaTo3ouj, SileKIeTKa) — crepMaTorene3 u oorenes. OcoOEHHOCTH

CTPOCHHUA SIMIEKJICTOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpeHI/Ie. HapTCHOFGHCS

WunuBugyanbHoe  pa3Butue  (OHTOreHe3).  OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtamnbl SMOPUOHATLHOTO PA3BUTHSI Y MO3BOHOUYHBIX KHUBOTHBIX:
npobnieHue, racTpynanus, opraHoreHe3. [loctamOpronanbHOe pa3BuTHe. THIIBI
MOCTAMOPHUOHAIBHOTO PA3BUTHS: MpsIMOe, HEmpsMoe (IWYHMHOYHOE). BnusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pasButme pacreHuil. OHTOre€HE3 LBETKOBOTO pACTEHHUS: CTPOCHUE

CCMCHHU, CTa/IUN PA3BUTHUA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3sMoOB



6.1

6.2

6.3

6.4

6.5

6.6

IIpeamer u 3agaun resetuku. Vicropust pa3sBuTUs T€HETUKU. BKi1ag poCCHICKUX
U 3apyOeXHBIX y4Y€HBIX B pa3BUTHE T'EHETUKU. MeTOIbl T'€HETHUKH
(TubpuAOIOTUYECKHIA, LIUTOT€HETUYECKHUIA, MOJIEKYJIIPHO-TE€HETUUECKUI ).
OcHoBHbIE TeHeTHYEeCKUE NOHATHA. ['eHeTnyeckass CUMBOJIMKA, UCIOJIb3yeMasl B

CXeMax CKpelBaHUN

3aKOHOMEPHOCTH HACJIeIOBaHUsI TPHU3HAKOB, YycTaHOBJICHHBbIE [. Mennenem.
MoHorHOpUIHOE CKpelIMBaHUE. 3aKOH eAMHOOOpa3us THUOPUIOB MEPBOTO
nokosneHus. [lpaBuso goMuUHUpOBaHHMS. 3aKOH paCHICIUICHHS ITPU3HAKOB.
I'unioresa unctoTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe CKpenMBaHue. 3aKOH HE3aBUCUMOTO HACIEIOBaHUS MPHU3HAKOB.
[{uTtoreHeTHYeCKNEe OCHOBBI JIUTHOPUIHOTO CKpEIIMBAaHMS. AHAIM3UPYIOIIEe
ckpeniuBanue.  Vcmonp30BaHWE — AHAIM3UPYIOMIETO  CKPENIUBAHUS IS

OTIpe/IeNIeHUs] TeHOTHUIa 0CO0U

CuerieHHOe HaclieZjoBaHue npusHakoB. Pabora T. Moprana mo crerieHHOMY
HacleOBaHUIO TeHOB. HapylieHuwe cuemieHuss TeHOB B pe3yibTare
KpOCCHHIoBepa. XpOMOCOMHas TeOpusi HAcleICTBEHHOCTH. | eHeTudeckue
KapThl.

I'enernka mnosa. XpoOMOCOMHOE OINpENETICHHE IMoja. AYTOCOMBI M TMOJIOBBIE
xpoMocoMmbl. ['oMoraMeTrHble M rereporameTHble Opranu3mbl. HacnenoBanue

IIPHU3HAKOB, CUCIIJICHHBIX C II0JIOM

N3menunBocTh. Buabl M3MEHUMBOCTH: HEHACJEICTBEHHAs M HAcJeIACTBEHHAs.
Ponb cpenbl B HEHACHENCTBEHHOW  W3MEHYMBOCTH.  XapaKTEpPUCTUKa
MOAU(PUKAIIMOHHOW HM3MEHYMBOCTU. BapualMoHHBI psg W BapUalMOHHAsS
kpuBas. Hopma peakuuu npusHaka. KosjuuecTBeHHble U KaueCTBEHHBIC

IIPU3HAKH U UX HOPpMA pCaKINu. CpolicTBa MOﬂH(bHKaHHOHHOﬁ U3MCHYHUBOCTH

HaCJ'Ie,Z[CTBeHHaH, WiIn T CHOTHUIIMYCCKasd, HW3MCHYUBOCTBD. KomOnHaTuBHas
W3MEHYMBOCTh. MeH03 M HOJOBOM nmpouecc — OCHOBa KOMOHMHATHUBHOM
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH NU3MCHYHNBOCTD. KJ'IaCCI/I(I)I/IKaI_[I/ISI MYTaHHﬁI
T'CHHBIC XPOMOCOMHBIC, TCHOMHBIC. YacroTa u IIPUYHHBI MyTaL[Hﬁ. MYTaFeHHBIe
(I)aKTOpLI. 3aK0H rOMOJIOTHYECKUX pAa0B B HaCHeHCTBCHHOﬁ n3menunBocty H. M.

BasuioBa

I'emernka wuenoBeka. Kapuorunm denoBeka. OCHOBHBIE METOIBI T€HETUKH
YeJI0BEKa: TEHEAIOTUYECKUH, OJIM3HELOBBIH, LIUTOT€HETUYECKUH,
OMOXMMHUYECKUH, MOJEKyIIpHO-reHeTnueckuil. CoBpeMEHHOe OIpeieieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHMPOBAHME, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotpeto [I1[P-ananu3a. HacnencTBeHHble 3a00j1€BaHUS 4YEJIOBEKA: TE€HHbIE
60s1€3HM, 0O0JIE3HU C HACIIEICTBEHHOH IMpPeIpacrnookKEHHOCThIO, XPOMOCOMHbIE

oone3nn. CoMaTuyecKue u FCHCPATUBHBIC MYTAllUU. HpI/IHLII/IHLI 340POBOTO



7.1

7.2

7.3

06p333 KHU3HHU, OTUAI'HOCTHKMU, HpO(bI/IJIaKTI/IKI/I n JICUCHHA T'CHCTUYCCKUX
6one3nell. MenuKo-reHeTH4eckoe KOHCYJIbTHPOBaHHE. 3HAUYCHHE METUIIMHCKOM

TCHCTUKHU B MPCAOTBPAICHUHN U JICUCHUHN I'CHCTUYICCKUX SaGOHGBaHI/Iﬁ YCJIIOBCKaA
Cenekuusi opraHu3mMoB. OCHOBBI OMOTEXHOJIOT U

Cenexkuusi Kak Hayka M Ipolecc. 3apOKJIEHUE CEJIEKUUU M JIOMECTHUKALMSL.
Yuenne H.M. BaBmioBa o0 TieHTpaXx TPOUCXOXKJICHUS € MHOT000pa3ws
KYJIbTYPHBIX pacTeHui. LIeHTpbl IpOUCX0XKAEHUS JOMAIIHUX KUBOTHBIX. COpT,
1I0POJ1a, IITAMM

CoBpemeHHbIE METOJbl CelNeKIUH. MaccoBbli W WHAMBHUAYaJbHBIM OTOOpHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OlleHKa JKCTepbepa. BIn3kopoIcTBEHHOE
cKpeluBaHue — HHOpuAMHr. Yucrass nauHus. CKpelMBaHUE YUCTHIX JIHMHHM.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOe cKkpelyBaHue — ayTOPUAMHT.
Otnanénnas tulOpunmzanus u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes H
MOJYyYEHUE NOJIMIUIONAOB. JIOCTHIKEHMSI CENIEKIIMM pPACTEHHM, »XWBOTHBIX U

MHKPOOPTraHU3MOB

buoTtexHosoruss Kak OTpacib NPOU3BOJCTBA. ['€HHAas WHXXEHepus. ITarbl
co3ganust pexkomOuHanTHOM JIHK wm Tpancrennsix opranusmoB. Kiierounas
nHxkeHepusa.  Kiierounsle  KyiabTypbl.  MHUKpPOKIOHANIbHOE  Pa3MHOKEHHE
pactrenuii. KijoHupoBaHHE BBICOKONPOJAYKTUBHBIX  CEIBCKOXO3SHCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKHE W dTHdeckue mpodsembl. MO — reHernuecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

1.1

IIpoBepsieMblii 3JIeMeHT co/lep:KaHUS

OBOIOLIMOHHAs OUOJIOTUS

DOBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTUH.

CBugerenbctBa  3Bositouuu.  [laneoHTosnoruyeckue:  MOCIEI0BATEIbHOCTD
NOSIBJIGHUS] BMJIOB B IAJIEOHTOJIOTUYECKOM JIETONMCH, IEPEXOJHbIe (OPMBI.
buoreorpaduueckue: cxoacTBO U pasnuuue ¢GayH U GIOpP MaTEPUKOB U
OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJICTBA U Pa3JIMuusl SMOPHOHOB Pa3HbIX BUJIOB
MO03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJOTHMYHBIE,
pYAMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTeH y Bcex

OpraHnu3MoOB



1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

OpomoumonHas  Teopuss Y. Jlapuna. Ilpeanoceliku  BO3HUKHOBEHUS
napBuHU3MA. J[BWXKyIIHME CHIJIBI SBOJIONUHM BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTD,

00pr0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Teopust sBojouuu (CTD) M OCHOBHBIE €€ IOJIOKEHHUS.
Muxkposotorus. [lomynsius Kkak equHuIa BUAA U 3BOJIIOLUN

JBwxymue cunbl ((akTopbl) 3BOJIOIUU BHUIOB B MpHUpoae. MyTalOHHBIN
mpolecc U KOMOMHATHBHAs W3MEHUYMBOCTb. llomynsinuoHHBIE BOJHBI U JApeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBI 0TOOp — HampaBisitoIIMid (paxkTop
sBOMIOIMH. POPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB Kak pe3yabTarT HBoyouuu. [Ipumepsr
MPUCTIOCOOIEHUH Y Oprann3MoB. ApoMop(h03bl U UAMOAJANTALUH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE (JOPMBI BUI000OPA30BaHUS:

reorpagu4eckoe, IKOJIOTHIECKOe

MakposBomtorusi.  DopMbl  IBOJIOLMU:  (QuUIIeTHYECKas,  JAUBEpreHTHas,

KOHBEPreHTHas, apauieabHas. HeoOpaTuMocTh 9BOTIOINT
Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMJIE

JloHayuHble TPEICTaBICHHUS O 3apOXKACHUM >KU3HM. HaydHble THIOTE3bI
BO3HMKHOBEHHS >KHM3HU Ha 3emJje: abuoreHe3 M MNaHCHepMUs. XHUMHUYEcKas
IBOMIONMS. DKCIEPUMEHTAIIBHOE MOATBEPXKICHUE XUMHUYECKOW 3BOJIOLUH.
Hauanpabie sTanel Ounosnorumdeckoit spomonmu. ['mmoresa PHK-mupa. Ilepbie

KJICTKHU U UX 3BOJIIOLMA. (DOPMI/IPOBaHI/Ie OCHOBHBIX I'PVIIII )KUBBIX OPraHNU3MOB

Pa3zputue xu3Hum Ha 3emisie mo spaM W nepuogaMm. Karapxeil. Apxelckas u
npoTepo3oiickas dpbl. Ilameosoiickas 3pa u €€ mepuoAbl: KEeMOPHUICKHUIA,
OPJIOBUKCKUW, CHIIYPUWCKUH, JI€BOHCKHI, KaMEHHOYTOJbHBIM, MEPMCKHUU.
Me3so3oiickas 3pa U €€ Meproibl: TPUACOBBIN, OPCKUMA, MEIIOBOM.

Kaiinosoiickas 92pa u e€ mepuojbl: MaJICOTCHOBBIM,  HEOTCHOBBIM,
AHTPONOI'€HOBBIM. XapaKTepUCTUKa KIuMaTa M TEOJOTMYECKUX IPOLIECCOB.
OcHOBHBIE ATaIbI IBOJIOLUN PACTUTEIHHOTO U )KUBOTHOTO MUpPa. ApoMop]o3bI y
pacTeHUld W KUBOTHBIX. [losiBIEeHMe, pacuBeT W BBIMUPAHHME TPYII KUBBIX

OpraHnu3MoOB

Cucrema OpraHu4eCckoro Mupa KakK OTPaAKCHUC SBOJIFOIUH. OcHoBHBIC
CUCTCMATUYCCKUC I'PYIIIIBI OPIraHN3MOB

3BOJ’IIOI_[I/I$I YCJIOBCKaA. AHTpOHOHOF Hd KaK HaykKa. PazButue Hpe,Z[CTaBHCHHf/'I o

MMPOUCXOKJACHUN YCIIOBCKA. Mertoasl HU3YUCHUA aHTPOIIOTCHE3a. CXOI[CTBa )51



2.5

2.6

3.1

3.2

3.3

3.4

3.5

4.1

4.2

pa3nuyus YyeloBeKa U KHUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHE YETIOBEKA.
JBwxymiue cuibl (GakTopbl) aHTpororeHe3a. HacnencrBennas M3MEHUYMBOCTh U
€CTeCTBEHHBIH 0TOOp. OOmiecTBeHHBI 00pa3 KU3HH, W3TOTOBICHHE OPYIUN

TPY/a, MBILLICHHAE, PEYb

OcCHOBHBIE CTaJIMM M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPaJONMUTEKH, YenoBek
ymenbii, YenoBek mnpsAMoxonsaumi, YenoBeKk HeaHIepTaldbCKui, YenoBek
pa3yMHbIii. Haxonku MCKOINaeMbIX OCTAHKOB, BpeMsi CYIIECTBOBaHHS, 00JIACTh

pacripocTpaHneHusi, 00bEM FOJI0BHOIO MO3ra, 00pa3 *KU3HU, OPYAUs

UYenoseueckue pacbl. OCHOBHBIE OOJIBLINE pachl: eBponeouaHas (eBpa3uiickas),
HErpo-aBCTpajIouHast (3xBaTOpHANIbHASA), MOHTOJIOUIHAsS (a3marcko-
amepukaHckasi). YepTbl mpUCcOCOOIEHHOCTH MPEICTaBUTENEH YeI0OBEYECKUX pac

K YCIIOBUSIM CyIIECTBOBaHMs. EAMHCTBO yenoBeueckux pac. Kpurtuka pacuszma
OpraHu3Mbl 1 OKpyKaromas cpenia
OKOJIOTHSI KaK Hayka. 3aJadd M paslenbl DKOJIOTMU. MEeTOIpl SKOJIOTHYECKHUX

uccienoBaHuil. DKoJioTnyeckoe MUpoBo33peHue. Cpenbl 0OUTaHHUsI OPraHU3MOB:

BOJHasd, HA3€EMHO-BO3AylIIHAsA, ITIOUYBCHHAA, BHYTPHUOPraHU3MCHHAsA

Oxosiornueckue  (daktopel.  Knaccudukamuss  9KOJIOTHYECKUX  (HAKTOPOB:
abuoTHueckre, OWOTHYECKHE U aHTPOINOTeHHbIe. JIeWCTBUE HKOJOTHYECKUX

(hakTOpOB Ha OPTraHU3MBI

AbGunotnueckue (akTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenuss OpraHU3MOB K  JICHCTBUIO aOMOTHYECKUX  (DaKTOPOB.

buonornueckue PUTMBbI

buotnueckue dakropbl. Buabsl OMOTHYECKHMX B3aWMOJCHCTBMIA: KOHKYPEHIIMS,
XMUIIHUYECTBO, MApa3UTHU3M, MYTyallu3M, KOMMEHCAJIU3M (HaXJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAlu3M, HEWTpanu3M. 3HadeHHe  OUOTHYECKUX

B3aMMOJICUCTBUM 1715 CyIeCTBOBaHHUA OPIraHU3MOB B ITPUPOJHBIX COO6HICCTB8.X

DKOJIOTUYECKHE  XapaKTepUCTHKU  momyisiiuu.  OCHOBHBIE — TOKa3aTelu
MOMYJISIIIUKM: YUCIEHHOCTh, IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlnHaMyuKa YUCIEHHOCTU MOMYJNISINU U €€ Perysius

Coo01iecTBa 1 HKOJIOTMUECKUE CUCTEMBI

Coo0miecTBo opraHu3MoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBa,
NPOCTPAHCTBEHHAs, Tpoduueckass (muuieBas). Buabl-nomuHantel. CBsi3u B

OuoIeHO3E

OKOJIOTUYECKHE CHUCTEMBI (BKOCI/ICTCMBI). [ToustTie 00 »dKOcHCTEME U



4.3

4.4

4.5

ouoreonieno3e. DyHKIMOHATBHBIE KOMIIOHEHTHI HSKOCHCTEMBI: IPOIYIICHTHI,
KOHCYMEHTBI, peAylleHThl. KpyroBopoT BEemIECTB M MOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckue (numIeBbIe) YPOBHU S3KOCHUCTEMBI. lluimieBpie Ilemu W CETH.
OcHOBHBIE TIOKa3aTeIM JKOCHCTEMbl: OuWoMacca, MPOAYKIHUA. DKOJIOTUYECKUE
UpaMHbl: TMPOIYKIHUH, YHUCIEHHOCTH, Ouomacchl. (CBoicTBa HSKOCHCTEM:

YCTOMUYUBOCTD, CAMOPETYJIALHs, pa3Butue. Cykieccus

[Ipupoanbsie sKOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHbIE 3KOCUCTEMBL. ATpO3KOCUCTEMBI. Ypb6osKoCHUCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHE arpodIKOCUCTEM U YPOOIKOCHCTEM.
buopaznooOpazue kak Qaxrtop ycroWuumBocTH dKocucteM. CoxpaHeHue

OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

VYuenne B.W. Bepnaackoro o Ouocdepe. ['panuinsl, coctaB U CTPYKTypa
onocdeprl. Kuoe BemectBo U ero ¢yHkmuu. OcobGeHHOCTH OMochepbl Kak
ro6anbHOM sKOCcHCTeMBl. JlMHaMHUYeckoe paBHOBecHe M oOpaTHas CBs3b B
onocdepe. KpyroBopoThl BemeCTB M OHMOTCOXUMHYECKHE IHKIBI DJIEMEHTOB

(yrnepona, a3oTa). 3o0HaIBLHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

UYenoseuectBo B Ouochepe 3emun. AHTPOTNIOTEHHBIE W3MEHEHHS B Oumocdepe.
['moGanbHBIE SKOJOTUYECKUE TPOOITEMBI.
OcHOBa palMOHAIBGHOTO  YIPABICHHS TMPHUPOJHBIMH  pecypcaMd H WX

HCIIOJIb30BAHUC. I[OCTI/DKCHI/IH OMOJIOTHH U OXpaHa IIpUupOabl



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

B.B.Ilaceunuk, A.A.Kamenckuii, buosorus 10 kiaacc, «IlpocBemenuey,
JInnus xusuu, 2019, 6a3oBblii ypoBeHb 00yUeHHUS.
B.B.[laceunuk, A.A.Kamenckuii, buosorusi 11knacc, «IlpocBeienue,

JIlunus xxku3nu, 2019, 6a30BbIi ypOBeHb 00y4YeHUS.

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

https://100ballnik.com/
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