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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4YeOHOro IpenMera
«buonoruss» cocraBwin: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIEH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs H
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obOmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenugurke 6uosoruu, €€ 3HaYeHUH B MTO3HAHUU >KMBOM MPUPOABI U 0OecrieYeHUn
CYILIECTBOBAaHUS 4YeNoBedecKoro oodimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpe/ieieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpeJcTaBiIeHUE O MendaXx, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHTAHMUS W Pa3BUTUA OOYUYAIOUIUXCS CPEACTBAMU
yueOHoro mpeamera «buomorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachlpelelieHue I0 pasjeiaM U Temaw,
PEKOMEHIyeMYIO TOCIIeIOBATEIbHOCTh U3YUYEeHHsI YUeOHOTro mMarepuasna ¢ y4eTom
MEXIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH 00pa30BaTEIbLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpamvMe mo OWONIOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIHLHON
JeSTEeNbHOCTH/Y4eOHBIX JEHCTBUN 00y4alolmUXCcsi IO OCBOCHHUIO COIEp>KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIH ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruHu, Ojarojapss 4emy B He
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pPa3BUTUE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJOTUYECKOTO MBIIUIEHUS, PEJACTABICHUI O 3J0pOBOM
oOpa3e XHM3HM M OEpPEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomy Hapsiy ¢ U3ydeHHUEM OOLIEOMOIOTUYECKUX TEOPHid, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMOJOrMM YJEIeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMS TPUKIAAHBIX 3a/1a4, B
TOM 4YHUCJIE: MPOPUIAKTUKH HACIEJICTBEHHBIX 3a00JeBaHUM ueIOBEKa, MEIHUKO-
TFE€HETHYECKOI O KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKU
LIEJIECO00Pa3HOro MOBEJIECHHS B OKpPYXKAIOIIEH MNPUPOJHON cpele, aHaiausa
BIIUSIHUSL XO3SIMCTBEHHOM NESTEIbHOCTH YEJOBEKAa HAa COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJICHHE BHUMAHUS K NPHUKJIaJHON HAIIPaBJIEHHOCTH
y4eOHOTro mpeamera «bHoJorus» MpPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJISl PEIICHUS] OJHOM M3 aKTyaJdbHBIX 33J1ay IIKOJBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHus, KOTOpass mpexanonaraer (GopmMupoBaHue y  0OO0yyaroluxcs
CIIOCOOHOCTH aJlaliTUPOBAThC K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero o0pa3oBaHMs 3aHUMAET BAXKHOE
Mecto. Ona obGecnieunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHUpA, paciivpser U o0oOLaeT 3HaHUSA O KUBOM IpHUpoae, €€
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIMH, CO3IAET
yCJIOBHUSL  JIJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIICHHS K KUBOW MIPHUPOIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  00pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydyenne 6monoruu obOecneynBaeT ycioBUs Uisi (GOpMUpOBaAHUS
WUHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH()OPMAIIMOHHBIX HABHIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
PEACTaBICHUSAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXKEHUA O TpEIHA3HAYEHUU Y4eOHOro mpeaMmera
«buonorus» CcOCTaBMIM OCHOBY JJisi ONpENeNieHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUS, TMPEACTABICHHOIO B IMpOrpaMMme II0
ouosnoruu.

OT160p coxepkanusi yueObHoro npeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOpPa3HOTO0 MOJAXO0Jld, B COOTBETCTBHM C
KOTOPBIM OOyuaroluecs AOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJI0oBEKa B OKpY’Kalollled MpUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU M TPAKTUYECKON nesTebHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUU
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITY>KaT OCHOBOU IJIsi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTMHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  TyYMaHHU3aIMU
OMOJIOrMYecKOoro 0Opa3oBaHuUs.

CTpyKkTypupOoBaHHE COAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme II0
OMOJIOTMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJINYUTETBHBIX OCOOEHHOCTSAX KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3alvuu U
ABOJIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOIINE COAEpKaTebHble JIMHUM: «buonorusa kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Knerka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak



Oouonornueckas cucremay, «CucremMa U MHOroo0Opasne OpraHHMYeCKOro MHUpay,
«IBOTIONHUS KUBOU MPUPOIBDY, « IKOCUCTEMBI U TPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOyYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHATBLHOU
OpraHu3alMyi JKUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOJIB30BaTh ATU 3HAHUS JJIi TPAMOTHBIX JIEUCTBUU B OTHOIICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro rnpeamera «buonorus» Ha 6a30BoM
yYpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMHUCS CUCTEMbl 3HAHUU O OWOJOTHUYECKUX TEOPUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
U1t OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpPa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3aIliH, BBIJAIOIIUXCS OTKPHITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHaldu3a JaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISIOB, WJACH W TOAXOAOB K HM3YYCHHIO >KMBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAHOBJICHHE Y OOydJarIuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa SKMBOM MPHUPOJBI HA OCHOBAHWM 3HAHUM U OIBITA, IOJYYEHHBIX IIpHU
U3Y4YeHUU OHOJIOTHUH;

dbopmupoBaHue y oOydalmMXCS YMEHHH WIIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTHYCCKOW JEATCIIBHOCTH 4YeJIOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOJIOTHA;

BOCIHUTAHUE YOEKIEHHOCTU B BO3MOXHOCTH MO3HAHUS YEJIOBEKOM >KUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS AITHICCKUX
HOPM IpU MPOBEACHUU OMOJIOTHYECKUX UCCIICT0BAHUM;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TIOBBIIICHUS] YpPOBHS
AKOJIOTHYECKOM KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

MIPUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCETHEBHOM JKU3HM JIJIsI
OIIEHKH TMOCJICICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpPY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

B cucteme cpennero oOmiero oopasoBanusi yueOHBIN mpeaMeT «bruomorusy,
nM3ydaeMblii Ha 0a30BOM ypOBHE, SIBISETCS 00s3aTEIBbHBIM YUSOHBIM MPEIMETOM.



JInst u3yueHus OMoJoTUM Ha 0230BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kmacce — 34
yaca (1 yac B HezielI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouosiorun B (QoOpMHUPOBAHUM COBPEMEHHOW HAy4YHOW KapTUHBI MHUpA.
Cucrema OMOJIOrMYECKUX HAYK.

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

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konsuos, [Ix. Yorcon u @. Kpuxk.

Tabmuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThbI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHHE pa3IMUHBIX METOJOB IPH
U3YUYEHUU OUOJIOTUUYECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUS.

JXusblie cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otandue
KUBBIX CUCTEM OT HEOPTraHUYECKON PUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHOooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOUYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIICHOTHYECKHM ), OnOoChepHBIIA.

JdeMoHcTpanum:

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

O6opynoBanue: Mmojienb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaAB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPOAJIEMEHTBI. BoJia 1 MUHEpaJIbHbIEC BEILIECTBA.

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

benku. CocraB u ctpoeHne O€lKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHUMBIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOW MOJEKYyJbl (TEepBUYHASA, BTOPUYHAS,, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.



®epmeHTl — Ouosiormdyeckue katanusatopel. CtpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuuduuHocts. KodepmenTsl. BuraMuHbIL.
Otnnuus pepMEHTOB OT HEOPTaHUUECKHUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJiMcaxapuibl (Kpaxmayi, TJIUKOTreH,
1esuIoI03a). buonorndyeckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'uapoduibHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
HyKJIeruHOBbIX KUCHOT. Ctpoenne u pynkiuu JAHK. Ctpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoenue u GyHKIIHUH.

Hurtonorust — Hayka o kierke. Knetounas reopust — npuMep B3aUMOJICUCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUeHUS KIETKH.

Knerka kak menoctHass >xuBasi cuctema. OOmMe NpU3HAKU KIETOK:
3aMKHYyTasi HapykHast memOpana, moinekyibsl JIHK kak renernueckwmii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdyeckoil kieTku. Kinerounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIWYUSL PACTUTEIbHOM, >KMUBOTHOW U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, MJIMKOKAIUKC, UX
¢ynkiuu. [1nazmaruyeckas memOpana, e€ cBoiicTBa u pynkuuu. l{urornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTku: OIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBL.
[IpoucxoxaeHne MHUTOXOHAPHN u TutacTua. Buael mractua. HememOpanHbIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMJIOB KJIETKU. BKitoueHus.

SAnpo — perynaropHbeiil neHTp kiaeTkd. CTpoeHue snpa: sjuepHas o00J0YKa,
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.

Junarpammbelr:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeeneHue XMuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuer m cxembl: «llepmonnueckas Tabnwia XWUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIeKyJbl BOJIb», «brnocunTe3 0enkay, «CTpoeHHEe MOJIEKYIIbI OeIKay,
«Ctpoenne pepmentayn, «Hykneunossie kuciaotel. JJHK», «CtpoeHnne mosaekysbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHM, DKCIIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIUTHUUYECKOH aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOmeH BeniecTB, WK MeTa0oIn3M. AcCUMUIIAIUS (TUTACTUYECKU 0OMEH) U
TUCCUMWIISIIUS  (SHEPreTHYeckuii oOMEH) — JBE CTOPOHBI E€AMHOrO Ipolecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U NMPEBPAIICHIUHN SHEPTHUU B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIoNue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PacierieHue BemecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxxenue m ero Buubl. KHCIOpOAHOE OKHUCIECHHE, WIH KIETOYHOE
JbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYECKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManuu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

Heknerounsie ¢popmbl xu3HU — BUpYychl. cTtopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHUS U JKMU3HEHHOrO IHKJIa BHPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX W YEJIOBEKa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonepuuura yenoseka (BUY) — Bo3zOyaurens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanuu:

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

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «'eHeTuuecKuil Komay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKU», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M MHAMBHUAYAIbLHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdaza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukarnus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uTosOornuecKMe OCHOBBI PA3MHOXEHHUS U  MHIAMBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE TSl CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTIANYUS OT OECTOIIOTO.

Meito3. Cranuu Mmeiioza. IIporecchl, mpoucxoAsiiie Ha CTaaAUsAX Meio3sa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin U
3Ha4YECHHUE MEH03a.

['ameTtorenes — mporiecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKHM W AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUI0oA0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauusa, opranoreHes. IloctamOpuoHanbHOEe pa3BuUTHE. THIIBI
MOCTAMOPUOHAIILHOTO PAa3BUTHS: MPSMOE, HempsiMoe (JIMYMHOYHOE). BiusiHue



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

Poct u pasButue pacreHuii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMbl Pa3MHOXKEHUS OPTraHU3MOBY», «JIBoliHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Kietounwlii nukin», «Pemnmukanus JHK», «Mwuto3y,
«Meio3z», «lIpsmoe u HenpsAmoe pa3BUTHEY, «l aMeTOreHe3 y MIIEKONMUTAOIINX 1
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENAapaThI «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHUTHAas MOJEJb-allUIuKausa «/leneHue KIeTKu», MOJAEIb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIKA JIYKa Ha TOTOBBIX MUKpOITIpEnapaTrax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTaxj».

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiaJ pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (THOPUIIONIOTUYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnaeneMm.
MonorubpugHoe CKpeluMBaHue. 3aKOH €IMHO0Opaswsi THUOPUIIOB TEPBOTO
nokoneHus. IlpaBuno gomMuHUpoOBaHUA. 3aKOH paACIICIUICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemuBanue. Mcnoib30BaHne aHATU3UPYIOLIETO CKPEIIBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuemienHoe HacneioBanwe mpuszHakoB. PaGora T. Moprama 1o
CLUEIUICHHOMY HAcCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B Pe3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | eHeTHUeCKHne KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACIICACTBECHHAS. M HACIICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIITMOHHON U3MEHUHUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAas, HW3MCHUMBOCTH. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpollecc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHAast U3BMeHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbBIE. YacToTa U MpUUUHBI MyTaluid. MyTareHasie (pakTopsbl.
3aKOH rOMOJIOTUYECKUX PSIOB B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKU, OMOXUMUYECKHI,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOe omnpeaeseHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I1P-anamu3a. HacmencTtBenHnble 3a00JieBaHMS 4YeJIOBEKa: TICHHBIE OOJIE3HH,
00JIe3HU C HACIEJICTBCHHOM MPEAPaACIIONOKEHHOCThIO, XPOMOCOMHBIC OOJIC3HHU.
ComaTtnueckue | TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TeHETHICCKUX
Oose3Hed. MeanKko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHUH TCHETHUCCKUX 3a00JIeBaHUI YEIOBEKA.

JdeMoHcTpanum:

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

Tabauiel M CXEMBI: «MoHoruOpUAHOE  CKpEIIMBAaHUE U  €ro
IIUTOTCHETUYECKas: OCHOBa», «3aKOH pacHICIUICHUS] W €ro IUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHoe  CKpelIMBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEILIMBAaHUAY, «Meiio3y,
«B3auMoIeCcTBUE AJUIETIBHBIX TE€HOBY», «l'eHeTnueckue KapTel pPaCcTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeThka monay, «3aKOHOMEPHOCTH HacleI0BaHUs,
CHEIUIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa MW KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHYMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa rpyI KpoBu», «MyTallnoHHAsS H3MEHIHBOCTD.

OGopynoBaHue: MoOJETU-AMIUIMKAIMA «MOHOTHOPHUIHOE CKpEITUBAHHUEC,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOopMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTH4YeCKHe PadOThI:

JlaboparopHast pabora Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaMOHHONW W3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pab6ora No 7. «AHanu3 MyTanuii y apo30puiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIMU U JOMECTUKAIUS.
VYuenne H. WM. BaBuioBa 0 MeHTpax TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpouCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBIN M UHIAMBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pACTEeHUH W KUBOTHbIX. OLEHKa 5KcTepbepa. BIM3KOpOoICTBEHHOE
ckpemBanue — HUHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YWCTHIX JIHUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VCKyCCTBEHHBI MyTareHe3 H
NOJIyYEHUE TOJUILNIOUAOB. JIOCTHMXKEHUS CENeKIUU pACTEHUH, JXKUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Tallbl
co3nanuss pexkomOumHaHTHOW JIHK wu TpaHcreHHelx opranu3moB. KieTouHas
uHxeHepus. Knerounbeie KyJbTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONMPOAYKTHUBHBIX CEIbCKOXO3MCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ATHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JemoHCTpauuu:

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

Tabmuet u cxembl: kKapta «lIeHTpBI TPOMCXOXKIEHHSI W MHOTO00pa3us
KyJbTYpPHBIX pacTteHuil», «I[lopoabl ToMalHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padotel akagemruka M. @. MBanoBay,
«llonmummonaus», «OObEeKTH OuOTEXHONOTUW», «KileTouHble KyabTYypbl U
KJIOHHpOBaHUe», « KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHu, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Okckypeuss «OCHOBHBIE METOABI W JOCTHIKEHUS CEJIEKIUMU DPACTCHHU H
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI O0HOJIOT U,

[IpeanochIKu BO3HUKHOBEHHUS! JBOJIOIMOHHOW TEOPUHU. BOJIIOIUOHHAS
Teopust U €€ MecTo B Ouoyioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTONOrMYecKkue: MOCIeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMAaJ€OHTOJIOTHYECKOM JICTONUCH, TIEPEXOJHbIE (HOPMBI.
buoreorpadudeckue: cxoacTro u paznuune dayH u Ghaop MAaTEPUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX META0OJUYECKUX MyTEeH y BCEX
OpraHN3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTPAaHUYEHHOCTU PECYPCOB, HEOINpEEIEHHAass U3MEHYMBOCT,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosronuu (CTI) u €€ 0OCHOBHBIE MTOIOXKEHUS.

MukposBosonus. [Tonynsiiusa kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoJe. MyTallMOHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMBOCTH. [lOMymnsimoHHBIE BOJHBI U Ipeud
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomoruu. DopMeI
€CTECTBEHHOr0 0TOOpA.

[TprcnocOOIEeHHOCTh OPraHM3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMeps
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMOpd03bl ¥ HIH0AJATITAIUH.

Bun wu BumooOGpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi.  DopMbl  IBOMONMM:  (prsieTHYecKas, IWBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHue oT Hecleuualu3upoBaHHBIX MpenkoB. [Iporpeccupyroias
crienuanu3anus. AJanTUBHAS padalysl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnein, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkenb, . Mrotep, A. H. Ceepuios.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OpPraHUYECKOTO MUpa Ha 3emiie», «3apOobIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cyuectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamumy, «MyTanuoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Waunoamantanumn», «OOImas gereHepanusy,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIprucnoco6iIeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHuey», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHuEe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMUA THIIAMU OKPAaCKH,
HA0Op TUIONIOB M CeMsiH, Kojuiekiusa «[IpuMepsl 3alUTHBIX TPUCITIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJIEHUS ABOJIONHUNY», 00bEMHA MOJEIh
«CTpoeHHE TOJOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckass kapra wmupa, KoJieKus «@DOpMbI COXPAHHOCTHU
UCKOIMAEMBbIX JKMBOTHBIX W pacTeHHil», wmonenb ammumkanus «llepexpéct
XpOMOCOM», BJIaXHbIe Tpenapathl «Pa3Butne Hacexkomoro», «Pa3putue
JSATYIIKWY», MUKporpenapaT «JIpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacCKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

JlaGoparopnasi padora Ne 1. «CpaBHeHHE BHUJIOB 1O MOPGOIOTHYECKOMY
KPUTEPHUION.

Jlaboparopnas padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHA HA 3eMm.ie.

JloHayuHblE TPEACTABICHUS O 3apOoKIEHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
3BOMIOLMS. AOHMOTE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
DOKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BoMoMU. HauanbHble 3Tamnsl
o6uonornyeckoit »Bomoruu. ['unoreza PHK-mMupa. @opmupoBanue mMmeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeit. Apxelickasa u
nporepo3oiickas »pbl. llaneosoiickas spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHH, CHUTYPUMCKUM, JEBOHCKU, KAMEHHOYT OJIbHBINA, IEPMCKHH.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ TnepuoApl: NaAJICOr€HOBBIM, HEOICHOBBIN,
AHTPONOTE€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa U TEOJIOTHYECKHX INpoueccoB. OCHOBHBIE JTallbl
HBOJIIOIMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
XKUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOMoIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeTIOBEKa. AHTPONOJIOTUS KaK HayKa. Pa3BuTre npeacTaBieHud o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpororeHeza. (Cxoactsa u
pa3ynyus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuwibl  (pakTopbl)  aHTpoOIOreHesa. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHbIM oTOOp. OOmiecTBeHHBIH o00pa3 KHU3HH,
U3TOTOBJICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuK, YermoBek
pasyMHbIii. Haxogku HMCKOMaeMbIX OCTATKOB, BpeMsl CYIIECTBOBaHHUS, 00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHS.

YenoBeueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajiouMjHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  MpEICTaBUTENECH
YEeJIOBEUYECKUX pac K YCIOBHUSIM CYHIECTBOBaHUSA. EAMHCTBO 4enoOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

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

Tabmuupl U cxembl: «Bo3nukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PacturenpHas kieTka», <« KuUBOTHas  KJIeTKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOrO0 MHPAY,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJNOBeKa», «lpeBHenmme moam», «lpesBHue mronau», «llepsbie
COBpPEMEHHBIE JIOAN», «HenoBeuecKkue pace».

O6opynoBanue:  Mymspku  «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO dYeloBeKa (KaMHH-YOMIIEPHI,
pyomma, ckpebia), TreoXpoHOJOTrHYecKas TaOnuma, KOJUIeKIusa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHble M IpaKkTHYecKUue padoThbI:

[IpakTuueckast padora Ne 1. «M3ydyeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIHSIX).



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

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3aeibl 3KOJOruu. MeTobl IKOJIOTHUECKUX
HCCIIEOBAHUN. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

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

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapazutusm, xoorneparus,
MyTyaiau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMK: YHCICHHOCTb, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKa YuCI€HHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

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

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranusmMoBy», «®Doronepuoansm», «llonmymamuu», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTHA NOMYJISLUI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYeCKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBsi3u B
ouoreHose.

Dkosiornyeckne cucteMbl (3kocucTembl). llonsitue 00 »skocucreme u
OouoreoneHoze. @OYHKIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpoT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpodpuueckue (MUIIEBbIE) YPOBHUM 3KOCUCTEMBI. [IMIlEeBbIE LENu W CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETyIIsius, pa3Butue. CyKieccus.

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

AHTpOIIOT€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (aktop ycToiuMBOoCTH dKocucTteM. CoxpaHeHHe
OMOJOTNYEeCKOTo pazHooOpas3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiisl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHOocTH OHOcPepsl Kak
rI00anbHOM JKOCUCTEMBI. J[MHaMudeckoe paBHOBecHME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOTC€OXUMHUUECKHE UKLl 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIE U3MEHEeHUs B Ouocdepe.
['mo6anbHbIE 2KOJIOTHYECKHE POOJIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEYECTBA. CoxpaneHnue
O6uropa3zHooOpasusi Kak OCHOBa ycToiunBocTu 6Guocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJI€HUsI MPUPOAHBIMM peCcypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

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

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubie coobmiectBay, «llenmn nutanus», «IKoJOTMYECKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWMHOTO  Jecay, «buoueHo3 Bomoéma», «ArpoueHos», «lIpumepnbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA HOpupoAy», «BaxneWmme HMCTOYHUKHU
3arpsA3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHeMIllas COCTaBIAIOLIAs
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapHukoBsiii 3¢ dexTy», «DakTopsl
pPaAMoOaKTHBHOTO 3arps3HeHust Owmochepr», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenune xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH OuoCcheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amukanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KOJIEKIMU «buorienosy, «Bpeaurenu BaKHEHITHX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUECKHUM TpylnaM OJIHOIO BHUJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
pPaCTEHHUH U )KUBOTHBIX.



IJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  0o0pa3oBaHuUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUNCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTUBAIlMM K OOydYeHHIO OHOJIOTHH,
I[eJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaNOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU ~ YCTAHOBKaMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEII U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTAaThl OCBOCHUS INMpeameTra «bhosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOW W BOCIUTATSIHHOW JESITEIHPHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUA BHYTPEHHEH TMO3WLMH JUYHOCTH, MATPUOTU3MA,
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXJIEHUH, COOTBETCTBYIOIINX
TPAJAUITMOHHBIM I[IEHHOCTSIM POCCHUHCKOr0O OOINECTBA, pPACIIMPESHHUE >KU3HCHHOTO
OTbITa M OMbBITA JIEATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIpaBJICHUI
BOCTIUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMK 00YyJaIOIIEToCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Ke€HUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENbHBIX 3ajlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOAMMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUS] K MHEHHUIO OINIMOHEHTOB TMPU OOCYXJICHHUH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATEBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM IrPaXK1aHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXXEHHUS K CBOEMY HapoOJAy, YyBCTBa OTBETCTBEHHOCTH TIE€pe.
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM SI3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccnu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJIOTHH, TOHHUMAaHUS 3HAUYCHHA OWUOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO M 3amute OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIH0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUUCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&XKEHUIO B PAa3HbIX BUAAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usnyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy M :

NOHMMAHHUE U peanu3alus 310pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  mUTaHUE, COOJIOJICHWE TUTMEHUYECKUX TMpaBuUiI W HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 3710POBbIO;

MOHMMAaHWE 1EHHOCTU TPABUJ HMHIWBUIYAJIbHOTO H  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYlY, OCO3HAHUE IICHHOCTH MacTEepPCTBa, TPYAOJIIOOUE;

FOTOBHOCTh K AaKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3inyHbIM cepaM MpoPecCHOHATBLHON AESITENbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUM ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO XapakTepa SKOJOTMYECKUX MpoOJieM U IMyTed HX
peLIeHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJieM, CBS3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJIEHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HAalnpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXPaHy BHJIOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATHE JIEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlle, YMEHHE MPOTHO3UPOBATH HEOIArONpPHUATHBIE JKOJIOTUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HAJIMYKUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHHS, SKOJIOTHYECKON KYIbTYPHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON MEATEIbHOCTH YKOJOTHUUECKOMN
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATEIBCKOW KYJBTYpPhl Kak CpeJCTBa
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTIO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHus 00 OKpy)KalolleM MUpE KaK O €IMHCTBE MPHUPObI, YeJIOBEKa U
oO1iecTBa, B TO3HAHWW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  peniaTb  PecypcHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKHUX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYUBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
MCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HMU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJOTHYECKUX 3HAHMM B LEIAX
MOBBIMIEHUSI OOLIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIpU U3YUYEHUU OUOJIOTUH;

NOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a U
OOBSICHEHHS SIBIICHUN OKPYXKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
YyMEHHE JeJlaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIIUXCS JAHHBIX C LIE€JIbIO MTOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OWOJOTUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAY4YHON JMEsTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCJIEI0BATENIBCKYIO IS TEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;



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

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblE pe3yJbTaThl OCBOEHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YUMble JJIs1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYUYHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHsl, SBJIIEHUE, MPOLECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UccleloBaHue,  HAONIOJeHUue,  HU3MEpPeHHe,  OKCIEPUMEHT U JAPYTHX),
yYHHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIre dbopmMupoBaHue (G yHKIHOHATIBHON
IPaMOTHOCTH ¥ COI[MAIBHOW KOMIETEHIMM O0O0yYaroumxcs, CHOCOOHOCTb
oOyuaromxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHYECKHE 3HAHUS W  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
NIO3HABATEIbHON U COLMATIbHOM MTPAKTHKE.

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHUS MPOrPaMMBbI CpPEAHETOo OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeUCTBUAMM:

1) 6a30BbI€E JJOrHUecKHe JeiCcTBUS:

CaMOCTOATENbHO  (QOpMyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh TMPU OCBOECHUHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNATh LeNu AEATEIbHOCTH, 3ajaBas MHapaMeTpbl U KPUTEPUU UX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTaThl IESITENBHOCTH C IOCTABICHHBIMU LIEIAMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TIOHITHUS I OObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUSI (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH U TMPOTUBOPEUYHUS B paccMaTPUBAEMbIX
SABJICHUAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeAcTBa JUISt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOILIEHHM B HM3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TaKkKe  MPOTUBOPEYMH  Pa3HOTO  POJdA,  BBISABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH MOCICACTBUH JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX PeabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQ/ICTh HABBIKAMHU Y4EOHO-HCCIICI0BATEIBCKOW M MMPOCKTHOM JCATCIBHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 MHTEPIPETAIMHM, NPEOOPa30oBaHUI0 M NPUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPU CO3/IaHUN YICOHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBINUICHHS, BIaJCTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BATEIHHOM
NESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOJWTh apryMEHThl JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJNIYYEHHBIE B XOJE pEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTHUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B PO ECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JacTH
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 3a/1a4H, JOMYCKAIOINE aJTbTePHATUBHBIC PEIICHHMS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MOoCOOMsI, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApsIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHaIM3UPOBATh



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT HCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATIbHYIO  (OpPMY  MPEICTABICHUS
ouosiorndeckoit nHPopmanuu (cxemsbl, rpauku, AUarpaMmsbl, TaOIUIBI, PUCYHKU
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Oouosiorndeckor uwHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIBI, (OpPMYJIbI, aOO0peBUATYpy, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  pACO3HABaHUS U 3alUTBl  WHOOpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€iCTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaJdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYAIlHi,
YMETh CMATYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMAThH
HaMEpEHHUs IPYTUX JIIOJEH, IPOSABISITh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) coBMeCTHAas 1esITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIAHOW U MHAUBUAYATbHOU
paboThI U perIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKI0r0 UJieHa KOJIJIEKTUBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KaueCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbl B
oOLIuMi pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HJIEUM C TMO3UIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYaIUsX, IPOSIBISTh TBOPYECTBO U BOOOpaKEHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranuzanus:

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

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHX 3HAHUW I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTD, BBISBIATH
npo0OJieMbl, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3a/aud B 00pa3oBaTeIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaALUSIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEOUYTECHUN;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €r0o, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW DSPYIUIHH B
pa3HbIX O0OJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIY YPOBEHb.

2) CaMOKOHTPOJIb:

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

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUM M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB H
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIeKCUU ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKECHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHsATHE ce0s1 M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTBl JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpamMmbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUMU, BUJBI JEATCIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PacCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHMX TEPMHUHOB U TOHSTHMA:
KU3Hb, KIJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMpPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOPETYJIALMS), YPOBHEBAsT OpraHU3allMs )KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajdbHAs JIOTMAa MOJICKYJIApHOW Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunosa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyJIbTYpHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
WX OIPUMEHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJ€Th METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMMCAHUE YKUBBIX CUCTEM, IMPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYMHAMH, OOBSICHEHUE MOIYyYEHHBIX



pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMEHHE
JIeNaTh BRIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIC NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpPEBpallleHUs] YHEPruu B KIETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NIPOIIECCOB ¥ SIBJIICHHM, ISl IPUHATHS MPAKTUYCCKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LEeJIpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/0POBbS U 3[0POBbS
OKPY>KAIOIIUX JT0JIeH, COOIOJICHHUSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, TMOHMMAaHHE HEOOXOJUMOCTH HCIIOIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOM ouosoruu u OMOTEXHOJIOTUH TUTSI paIMOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

YMEHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3a7ayd Ha MOHO- U
JTUTHOPHUIHOE CKpEIUBaHUE, CIEIUICHHOE HAacCJeIOBaHUEe, COCTABJIATh CXEMBI
MOHOTHOPHUTHOTO CKpPCUIUBAHUS JUIS TpEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBITIOJNHATH JA0OpATOPHBIE U TPAKTHYECKHUE PaldOThl, COOMIOAATH
paBuia mpu pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeJCcTBa MacCOBOM MH(OpMAIIUU, HAYYHO-TIOMYJISpHBIC
MaTepHalbl), STUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001mast OMoNIOrMYecKyt0 WH(pOpPMAIKI0O W3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATHIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUsI ydeOHOro mpenmera «buonorus» 6 11
Klacce JOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OMOJIOTHH B CHCTEME HAYYHOTO
3HaHMSI ECTECTBCHHBIX HAayK, B (POPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (YHKIIMOHATLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHWE OMOJOTHMUECKHX TEPMHUHOB W TIOHSITHIL:
BU/JI, TOMYJSALNS, TeHOPOH, ABOIIOLHUS, ABMKYIINE CUIIbI ((haKTOpPbI) SBOJIOINUH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMdeckue (HakTophl,



DKOCHUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHos, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpUU (SBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHMYECKas TEOpHUsS DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxoncrtsa K. M. bapa, uepenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. . Bepnaackoro),
OTPENIEeNATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE XKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEIICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJBIDKCHHE  THUIIOTE3bl,  BBHISBIICHUE
3aBUCUMOCTU MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEHHBIX
pPEe3yIbTAaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TMOHSATUN, TEOPUH M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHUS OHOJOTHYECKHUX
OOBEKTOB: BHUJIOB, TMOMYJAIUN, TPOIYIEHTOB, KOHCYMEHTOB, pPEIyIICHTOB,
OMOreolleHO30B U HJKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIOCOOICHHOCTH
OpraHW3MOB, JICHCTBUSA JKOJOTHMUYECKHUX (PAaKTOPOB HA OPraHU3MBI, IEPEHOCA
BEIIECTB M IOTOKAa HYHEPrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTh MOJYYCHHBIE 3HAHUSA A OOBSICHEHUs OUOIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JJISl NPUHATUA NPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM
KU3HA C 1EJIpl0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUH JJIS1 PAIIMOHATBFHOTO TIPUPOIOIIOIB30BAHUS;

yMEHHE pemiaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]aul, COCTABISITH CXEMBI
MEPEHOCa BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIETH TUTaHUsA);

YMEHHUE BBIMONHATh J1aOOpAaTOpPHBIE W MpaKTUYECKue paboThl, COOII0IATh
mpaBmiIa mpu paboTe ¢ y4eOHBIM U Ta00PaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICcTBa MacCOBOW MH(OpMAIMHU, HAYYHO-TIOMYISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  IJIOOATBHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IHUCHMEHHBIE W YCTHbIE COOOIIEHUS,
000011ass OMONOrMYeCKyt0 UHPOPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUUHBIN anmnapat OUOJIOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

KoaundyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBple crcTEMBI M UX OpraHU3aLus 1 https://m.edsoo.ru/ST7SVKFTX
3 XUMUYECKUH COCTaB M CTPOCHUE KIETKU 8 1 https://m.edsoo.ru/YTLWWIJEO
4 KuzHenesaTenbHOCTh KIETKH 6 https://m.edsoo.ru/MEETZ2D71
PasmHOkeHNE aJIbHOE
5 MHOCEHHE 1 HIHBUAYAIRH 5 i https://m.edsoo.r/GE6W1A7CY
pa3BUTHE OPraHU3MOB
HacneactBeHHOCTh M N3BMEHUYHUBOCTD
6 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cenexkuusi oprann3MoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOT U
8 Pe3epBHOE BpeMmst 1 https://m.edsoo.ru/FDBO8R36J]
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[TPOI'PAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoThI
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
Bo3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
2 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emie
3 Opranu3Mbl U OKpy>KaroIias cpeia 5 1 https://m.edsoo.ru/XNFOD96AA
Coo01ecTBa 1 3KOJIOTHUECKHIE
4 9 https://m.edsoo.ru/WXWAVS56F
CUCTEMBI
5 PezepBHoe Bpemst 2 https://m.edsoo.ru/T3R3FWNON
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

ITPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTe/ibHbIE PECYPChI
padoThI padoTsbI

1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/O2T4D1UIS
MeTo1bl TO3HAHUSA KUBOM
npupoel. [IpakTudeckas
pabota Ne 1 «Mcnons3oBanme

2 1 0.5 https://m.edsoo.ru/GAB23860W
pa3IUYHBIX METOJOB TPH
M3y4YEHUHN OMOJIOTHYECKHUX
00BEKTOBY
Brnomornueckue cucteMsl,

3 1 https://m.edsoo.ru/A7VOYD215
MIPOLIECCHI U X U3YYEHHE
XHWMHYECKUH COCTAB KIIETKH.

4 1 https://m.edsoo.ru/L17LI590V
Bopaa n muHepanbHbie conu
benku. CocTaB u cTpoeHue

5 1 https://m.edsoo0.ru/V33INUWSW
OCIIKOB
®epMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas

aborta Ne 1 «M3yuenue

6 P “yq 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTAJINTUYECKOU aKTUBHOCTH
(dhepMeHTOB (Ha IpUMeEpe
aMUJIa3bl WK KaTalasbl)»
VYraesoasl. JIunuasl 1 https://m.edsoo.ru/OJ7NFITI5
Hyxneunossie kucnotsl. AT® 1 https://m.edsoo.ru/WOELRA9B3
Hcropus 1 MeTO bl U3y4EHUS 1 https://m.edsoo.ru/JIXQMJOGM3




kietku. Knerounas teopust

10

Knerka kak 1esoctHas )xuBas
cucreMa

https://m.edsoo.ru/XDCLRAF1Q

11

Crtpoenune 3ykapuoTUYECKOU
kietku. JlabopaTopHas pabora
Ne 2 «M3yuenue crpoeHus
KJIETOK PaCTE€HH, J)KUBOTHBIX,
rpuboOB 1 OaKTepuil Moj
MHUKPOCKOTIOM Ha TOTOBBIX
MUKpOIpernapaTax 1 ux
OTIMICAHHE»

0.5

https://m.edsoo.ru/KZ01WS5LJY

12

OOMeEH BELIECTB HITH
MeTaboIn3M

https://m.edsoo.ru/LOB3I13XYZ

13

doTtocunaTe3. XEeMOCHHTES

https://m.edsoo.ru/V882FDGSF

14

DHepreTUYecKuii 00OMeH

https://m.edsoo.ru/T2LVIES3L

15

JKU3HEHHBIN UK KIETKH.
Henenune kaeTku. MuTo3.
JlaGopaTtopnas pabota Ne 3
«Habmronenne Mmuto3a B
KJIETKaX KOHYMKA KOPEeIKa
JIyKa Ha TOTOBBIX
MHKpOIIpernapaTax»

0.5

https://m.edsoo.ru/COINPWLF4

16

Buocunres Oenka. Peakiusa
MaTPUYHOTO CUHTE3a

https://m.edsoo.ru/540F4L77W

17

Tpancnsanus — GMOCUHTE3
Oenka

https://m.edsoo.ru/TEFDKDDWWM

18

Hexnerounslie (opMbl )KU3HU
— BUPYCHI

https://m.edsoo.ru/9PGSSFAJB




19

DopMbI pa3MHOKECHUS
OPraHu3MoB

https://m.edsoo.ru/2JLXB4AOR

20

Meiios

https://m.edsoo.ru/SNUXKO0X86

21

OO0pazoBaHue U pa3BUTHE
II0JIOBBIX KJICTOK.
Orm1010TBOPEHHE.
JlabopaTtopHnast pabota Ne 4
«M3ydeHne cTpoeHus MOJIOBBIX
KJIETOK Ha I'OTOBBIX
MUKpOITpernapaTaxy

0.5

https://m.edsoo.ru/C29L4DXB8

22

WNHnmBuayanbHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/MA4T8L5SAD

23

I'enetnka — Hayka o
HAaCJIEACTBEHHOCTH U
W3MEHYUBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HacJIeTOBaHUS MPU3HAKOB.
MonorubpuaHoe CKpeluBaHue

https://m.eds00.ru/YYQSGIOWI2

25

JluruOpuHOE CKpeIIBaHUE.
3aK0H HE3aBUCHUMOTO
HacJeA0BaHUs TPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CuernieHHOE HaclleJOBaHHUE
npu3HakoB. JJaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPUTHOTO
U TATUOPUTHOTO CKPELIMBaHUS
y Ap030¢HIIbl HA TOTOBBIX
MHKpOIIpernaparax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2




27

T'enetuka nona. Hacinenosanue
HpI/IBHaKOB, CICIINICHHBIX C
II0JIOM

https://m.eds00.ru/3GYGV47YM

28

N3MeHUMBOCTb.
HenacnencrBennas
M3MEHYUBOCTh. JlaboparopHas
pabora Ne 6. U3yuenue

MO (DUKAITUOHHOU
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIIMOHHOTO psija U
BAPUALIMOHHON KPUBOI»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

HacnencrBennas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 7. «AHanu3 MyTarui
y 1p030(¢ bl Ha TOTOBBIX
MUKpOTpernaparax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

T'enetnka degoBeka

https://m.edsoo.ru/XU9SFS3GA

31

PesepBubIil ypok. O600mIeHIE
o teme «HaciencTBeHHOCTh 1
W3MEHYHBOCTH OPTaHU3MOBY

https://m.edsoo.ru/E2IXRS2EB

32

CGJ’ICKHI/IH KaK HayKa U IMponecc

https://m.edsoo.ru/3128P31.98

33

MeToasl ¥ JOCTHKEHUS
CEJICKIIUU PaCTECHUM 1
’KUBOTHBIX

https://m.edsoo.ru/JSK3Q6W0J

34

buorexHonorusa kak OTpaciib
IIpOU3BOJACTBA

https://m.edsoo.ru/TAKI9E62K

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KVIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoubHusbie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoThI

DBOJIIOIHS U METOJIBI €€

1 1 https://m.edsoo.ru/6KWQIKBKU
W3y4YEHUS
Hcropus pazsutus

2 . 1 https://m.eds00.ru/OSWC47SSX
MpeACTaBICHUI 00 YBOTIOIUN

3 MuUKpO3BOTIOLHS 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomynsammst Kak s7eMeHTapHas
€IMHUIA BUJIA U BOJIIOIUH.

4 Jlabopatopnast padota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIOH»
JIBYOKylye CHIIbI

5 (amemeHTapHbIe (HaKTOPHI) 1 https://m.edsoo.ru/3AEH6CNOWI
IBOJTIOIIHI
EcrecTBenHbIit 0TOOP 1 €10

6 1 https://m.edsoo.ru/DY32BUDOO
hopmbl
Pe3ynbratel 3BoOIOIUY:
MIPUCTIOCOOIEHHOCTh
OpraHu3MOB U
BHI000pa30BaHUE.

7 F1000P 1 0.5 https://m.edsoo.rt/ WAJHSTLOB

JIaGopatopHas pabota Ne 2
«Onucanue NpucnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEIBHOTO
XapaxkTepa»




Hamnpasnenus u nyru

1o Teme «Bo3HUKHOBEHHE U

8 https://m.edsoo.ru/PI1FIOYV3
MaKpO3BOJIIOLUU

9 HeoOGparumocTs 3BoOIMN https://m.edsoo.ru/CLA9VC5J]
Wcropus xu3Hu Ha 3emiie U

10 .. https://m.edsoo.ru/MJYY 1M VX7
METOJIbI €€ U3YICHUS
T'unores OUCXOXKIC

11 HHOTE3BI HPOUCXOAICHIA https://m.edsoo.ru/EKNHXBOS?2
SKU3HU Ha 3eMile
PasButne xxu3Hu Ha 3eMiie 110

12 https://m.edso0o0.ru/ECINSTE62
apam U epuoiaMm
OCHOBHBIE ATAIBI YBOJIIOINH
PaCTHTEIHLHOTO W YKUBOTHOTO
mupa. IIpaktnueckas padora Ne

13 p p p 0.5 https://m.edsoo.ru/7K1LYOSCT
1 «M3y4yeHne uCKomaemMbIX
OCTaTKOB PACTCHHI M )KUBOTHBIX
B KOJUIEKIIUIX)»
CoBpeMeHHas cucrema

14 https://m.edsoo.ru/WSEXNI9YAK
OpPraHUYECKOTO MUpa
OBOIIOMS YEJIOBEKA

15 1 https://m.edsoo.ru/ADV3JERUE
(anTpOMIOTEHE3)
JBwxymue cuitbl (hakTopsbl)

16 https://m.edsoo.ru/D7JZMBYPQ
aHTPOTIOreHEe3a
OCHOBHBIE CTaUUA 3BOJIIOLINHA

17 A H https://m.edsoo.ru/14G19MQ4K
JeJjj0BeKa
UYenoBeueckue packl U

18 MIPUPOJHBIE aaNTAllU https://m.edsoo.ru/XL7QKC5PK
YeoBeKa
PesepBurblii ypok. O000I1I€HIE

19 p P B https://m.edsoo.ru/R6L7VY2GB




pa3BUTHE )KU3HU HA 3emiie»

20

DKoJIorus Kak HayKa

https://m.edsoo.ru/K46KONS61

21

Cpenpl oOuTaHus U
9KOJIOTUYECKUE (haKTOPHI

https://m.edsoo.ru/DCOIEUIC9

22

AbGunotnueckue paKkTopsI.
JlabopaTtopHnas pabota Ne 3.
«Mopdonoruueckue
OCOOEHHOCTH pacTeHUH U3
Pa3HbIX MECT OOUTAHUSD.
JlabopaTtopnas pabota Ne 4.
«BnustHEE cBETa HA POCT U
pa3BUTHE YEPEHKOB KOJIEYCa

0.5

https://m.edsoo.ru/G7NF3P1NM

23

buoTtnueckue GakTopsl

https://m.edsoo.ru/A6ZSMGNQR

24

DKOJIOTHYECKHE XapaKTEPUCTUKHI

nonysiiue. [IpakTudaeckast
pabota Ne 2 «IToncuér
IJIOTHOCTH TOTYJISIIIHIA Pa3HbIX
BHJIOB PaCTCHUIN»

0.5

https://m.edsoo.ru/X42J6ABRN

25

CooOriecTBa OpraHu3MOB —
OHOLIEHO3

https://m.edso00.ru/0T2K1PNGZ

26

DKOJIOTUYECKHE CUCTEMBI
(3KOCUCTEMBI)

https://m.edsoo.ru/S1LIRWZMR

27

OcCHOBHBIE TTOKa3aTEIN
9KOCHUCTEMBI. DKOJIOTHUYECKHUE
nupamuabel. CBoiicTBa
skocucreM. Cykieccust

https://m.edsoo.ru/NSTEWOGPE

28

Hpnpoz[HHe 9KOCHUCTCMBI

https://m.edsoo.ru/ WIDMMUBCS5

29

AHTpOHOFeHHLIC 9KOCHCTCMBI

https://m.edsoo.ru/WRS65U3WC




buocdepa — rinodanbHas

30 1 https://m.eds00.ru/2X1VG5Q18
SKOCHUCTEMA 3EMIIU
3aKOHOMEPHOCTHU

31 1 https://m.edsoo.ru/V5JT6B387Z
CYIIECTBOBaHHS OHOCHEpHI
UYenosevecTBo B Onocdepe

32 1 https://m.edsoo.ru/HXCDHPXDJ
3emuin
CocyIrecTBOBaHNUE

33 YHICCTBOBATHE HPHPOAB! H 1 hitps://m.edsoo.ru/187G37606
YeJI0BEYECTBA
Pesepubriit ypok. O60011eHIE

34 TeMbl «Co00IIIeCcTBa 1 1 https://m.edso0.ru/SW5XCF3K6
JHKOJIOTUYECKHAE CUCTEMBD)

OBIIEE KOJJMYECTBO YACOB I10 34 )5

[TPOI'PAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

CpopMHpPOBAHHOCTh 3HAHMK O MECTE€ W POJM OHUOJOTUU B CHUCTEME
Hay4YHOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (GOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (HYHKIMOHAIBHOW TPAMOTHOCTH 4YeJOBEKa MJI PEIICHHS

JKHM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJACp)KAHWE OHMOJOTHYECKUX TEPMHUHOB W
TIOHSATUN: KU3Hb, KJIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIEeCTB U
MpEeBpAIllEHUE HHEPruH), TOMEOcCTa3 (caMOperyysiuus), YpOBHEBas
OpraHu3aIys KUBBIX CHUCTEM, CAaMOBOCIPOHM3BEICHUE (PETPOIYKIINS),

HACJIC€ACTBEHHOCTh, UH3MCHYHUBOCTL, POCT U PAa3BUTUC

YMeHue uznarate OMOJIOrHYECKUe TEOpUH (KJIETOUHasi, XpOMOCOMHas,
MyTarmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.I1. BaBunosa) u
yueHus: (0 IEHTpaX MHOrooOpas3us U MPOUCXOKICHHS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensaTh rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHA B ouoaoTHU
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHru3anuia u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTEC3bI, BBISIBJICHHC 3aBUCUMOCTHU MCKIY
HCCICAYCMBbIMH BCIIMUMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOprI U 3aKOHOB; YMCHHUC

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

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIEIATH CYHICCTBCHHBIC TIIPHU3HAKHW BHUPYCOB, KIICTOK
IMPOKapuoOT U ISYKAPHUOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTHU mponeccoB oOMeHa BCIICCTB n
IMpEBpallICHUA OSHEPrun B KIICTKE, q)OTOCI/IHTGSa, IIaCTHYCCKOTO H
OHEPTCTUYICCKOTO O6MCH8., XCMOCHHTE3a, MHUTO34, Meﬁ03a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O Pa3sBUTHA

opranusMa (OHTOT€HE3)




YMenue MMPUMCHATH IMMOJIYYCHHBIC 3HaHUA JIIsL 00BbIACHEHHUS

OMOJIOTHYECKUX mpouecCoB U SIBJ'IGHI/If/'I, I IIPUHATUSA TPAKTUYCCKUX
pelIeHN B OBCETHEBHON KM3HU B LIEJSIX oOecriedeHns 6e301nacHOCTH
CBOETO 3710POBBS M 37I0POBBSI OKPYXKAIOIINX JIFO/ICH, COOIIIOICHUSI HOPM
T'paMOTHOI'O IIOBECACHUA B

OKpPYXaIoIel  MPUPOAHON

HCIIOJIBb30BaHUA

cpene;

HOHUMaHHE HE00X0IUMOCTH JOCTHKEHUI
COBPEMEHHOUW OHONOTMM W OWOTEXHOJIOTHH Ui PalMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

YMeHue pemarh 3JIEMEHTapHbIE T'€HEeTHYECKHWEe 3aJauyd Ha MOHO- U
TUTHOPUTHOE CKPEIIMBAaHUE, CIEMJICHHOE HacCJIeIOBAaHHUE, COCTaBIIATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCIuBaHUA JJIA npeackazanusa

HacCJI€aOBaHUs ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,

coOnoaaTh mpaBwia OpU paboTe ¢ Y4eOHBIM U J1aOOpPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHHMBATh U MHTEPIPETUPOBATH MH(MOPMALHIO
OMOJIOTHYECKOTO COJEPKaHUsI, BKITIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTepHAIbI);
STHUYECKHE AaCIHeKThl COBPEMEHHBIX MCCIEJIOBaHUN B OHOJIOTHUH,

MeauIMHe, OMOTEXHOJIOT U

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000m1ass 6MoJIOTHUECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIorun

11 KIJACC

Kon
NpoBePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOM MPOrPaMMBbI CPeHEro 001ero oopa3oBanus

ChopMupoOBaHHOCTh 3HAHUM O MecTe U POJU OMOJOIMH B CHCTEME
HAY4YHOTO 3HaHUS €CTECTBEHHBIX HayK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAY4YHO! KapTHHBI MUPAa U HAy4YHOT'O MUPOBO33PEHHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruyu; (PyHKIMOHAJIBHOW T'PaMOTHOCTH YENOBEKa JUIs pEIleHUs

JKHN3HCHHBIX 3aJa4

YmMmenue PAaCKpBIBATh COACPIKAHUC OMOJIOrHYCCKHUX TCPMHUHOB U

TOHSTHM: BUJ, MOIYJIALNA, I‘CHO(I)OH)I, OBOJIIOLIMA, ABWIKYIINC CHIIBL




(daxTopsr) 3BOJIIOLIUH, MPUCTIOCOOJICHHOCTD OPraHu3MOB,
BHJI000pa30BaHKE, IKOJIOTHYECKUE (bakxTopsI, IKOCHCTEMA,
MNPOAYLUCHTHI, KOHCYMCHTHEI, PECAYUCHTHI, nenu IIMTaHUA,

IKOJIOTHYECKas MUpaMuIa, OnoreoreHos, ornochepa

YMmeHnue uznarate OMOJIOTUYECKHE TEOPUM (3BOJIOIMOHHAs Teopus Y.
JlapBuHa,  CUHTETHYeCcKass TEOpUs  HBOJIIOLMHU), 3aKOHBl U
3aKOHOMepHOCTH (3apospliieBoro cxoacrtsa K.M. bapa, uepenoBanus
[JIaBHBIX HampasieHuil u myreit sBomtonuu A.H. CeBepiioBa, yueHus o
oumochepe B.M.  Bepnanckoro), ompenensiTh  TPaHUIBI  HX

MNPUMECHUMOCTH K ) KUBBIM CUCTEMaM

YMeHue BianeTh METOJaMH HAyYHOTO TIO3HaHUST B OHOJOTUH
(Habmro/leHWe W OIMHCAHHME JKUBBIX CHCTEM, IPOIIECCOB W SIBIICHUIA;
OpraHu3aisi M TPOBEIECHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIJIBIOKCHHE  TUIOTE3bl;  BBIABICHHUE  3aBUCHMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYUHAMHY, OOBSICHCHHE TIOJTYICHHBIX PE3yJIbTaToOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHH, TCOPHH W 3aKOHOB, YMCHHE

ACIaTh BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX pe?;y.]'II)TaTOB)

Ymenne BBIJICIISATh CYILIECTBCHHBIC NpU3HAKA CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJOB, TOMYJSAIHNA, MPOAYIICHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTEOLIEHO30B M  JKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB HACJICICTBEHHON U3MEHYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BHI000pa30BaHMs, MPHUCTIOCOOICHHOCTH
OpPraHu3MOB, JICHCTBHS HKOJIOTUYECKUX (DaKTOpOB Ha OpraHU3MBEI,
TIepeHoca BEIIECTB U MOTOKA YHEPTHUU B IKOCHCTEMaX, aHTPOIIOTEHHBIX
WU3MEHEHHI B DKOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTa BEUIECTB U

OMOTeOXMMHUYECKUX IIUKJIOB B Onocdepe

YMeHue OpUMEHSTh TONy4YCHHbIE 3HAHUS s OOBSICHEHUS
OMOJIOTUYECKHUX IMPOILIECCOB U SIBICHUM, AJIS MPUHSATHS MPAKTHYECKUX
pelleHui B MOBCEAHEBHOM KU3HU B LIEJSIX oOecreyeHus: 6e30MacHOCTH
CBOET0 37I0POBbS U 37I0POBbS OKPYKAIOLIUX JIFOJIEH, COONIOIEHUS HOPM
rPaMOTHOTO TIOBEJCHHS B  OKpYXAlOUled MPUPOJHON  cpene;
MOHUMaHHE HE0OX0IUMMOCTH HCIIOJIb30BaHUS JOCTHKEHUI

COBpeMeHHOﬁ ounoJoruu AJI1 paiuOHAJIBHOTO ITPUPOAOIIOJIE30BAHUSA

YMmenue peuiaTtb 3JICMCHTAPHBIC OMOJIOTHYCCKHUE 3aaa4u, COCTaBJIATHb

CXCEMBbI IIEPEHOCA BCHICCTB U DHEPTHU B DKOCUCTEMAX (I_ICHI/I HI/ITaHI/IH)

YMeHMe BBINOJMHATH J1a0OpaTOpHble M MpaKTHYECKUue paboThl,
coOmonark npaBuiaa npu pabore ¢ y4yeOHbIM U JaOOpPATOPHBIM

obopynoBaHueM




YMeHHe KPUTHUYECKH OLEHUBATh W WHTEPIPETUPOBATH MH(OPMAIIHIO
OMOJIOTUYECKOTO CO/CPKAaHMS, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3nuyHblX UcTouyHUKOB (CMMU, Hay4dHO-NONyJIsipHBIE MaTepUalbl);

? paccmarpuBath rio0anbHbIe HKOJIOTUYECKHE po0JIeMbl
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HHUM COOCTBCHHYIO
HO3ULUIO
YMeHne co3iaBaTh COOCTBEHHBIC TMCHMEHHBIE M YCTHBIE COOOIICHHUS,
10 000011251 OMOJIOTUYECKYI0 HH(DOPMAITHIO U3 HECKOJIBKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJb30BATh MMOHSITUMHBINA arrmapar OuoIorun




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

buonorus xkak Hayka

1.1

buonorus — Hayka o xuBoil mpupone. Ponp Ouonormu B (QopMHpOBaHUU

COBPEMEHHOU Hay4yHOU KapTUHBI Mupa. CrcTemMa OMOJIOTHYECKUX HAyK

1.2

Meropl MO3HAHUS KUBOM TPHUPOABI (HAOMIOACHUE, DKCIIEPUMEHT, OTHCAHUE,
M3MEpeHue, Kiaccuukaius, MOJEIUpOBaHUe, CTaTHCTHYeckas o0paboTka

JTAHHBIX )

JKuBrIle cucTeMBl 1 UX opraHusanunsa

2.1

XKusble cuctembl (6MOCHCTEMBI) Kak MHpeaMmeT u3ydeHus: Oouosoruu. CBoiicTBa

OMOCHCTEM M UX pazHOoOOpasue

2.2

YpoBHU OpraHumzanuu OUOCHCTEM: MOJEKYISIPHO-T€HETUUYECKUN, KIIETOYHBIMH,

OpraHW3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpOJIEMEHTHI,
MHKpOd3JeMeHThl. Boma u wMuHepanbHple BemiecTBa. DOyHKIMM BOABI |

MHHEPAJIBHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OajaHca

3.2

Benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OCIIKOB.
HesamenumMple ¥ 3aMEHHUMBIE aMHUHOKHCIOTBHL. AMMHOKHCIIOTHBIH COCTaB.
YPOBHH CTPYKTYpbI OCIKOBOM MOJICKYJIBI (IIEPBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYSCKHE CBOMCTBa OeiakoB. buosiornueckue
GbyHKIMH OENKOB.

depmeHThl — OHoJIOTHYECKHE Katanu3aTopbl. CTpoeHue (QepMeHTa: aKTHBHBINA
HeHTp, cyoctpatHas crneuuduunoctb. Kodepmentsl. Burtamunsl. OTnuyus

Q)epMCHTOB OT HCOPTraHNYCCKHX KAaTAJIN3aTOPOB

33

VYraeBoipl: MOHOCAaxapuabl (IJIIOKO3a, pub03a U 1e30KCUpr003a), Tucaxapuibl
(caxapo3a, J5aKTO3a) M MOJUCAaxXapuabl (Kpaxmaji, TJIMKOTEH, LeJUIJI03a).
buonornyeckue GyHKIIMHN YTIEBOJIOB.

Jlunuasl:  TpurMuepuabl,  crepounbl,  dochomunuael.  ['mapoduisHO-
rupooOHble cBoMcTBa. buonornueckne ¢yHkuuu sunuaoB. CpaBHEHHE

YrijieBo0B, OCJIKOB M JIMIIUIO0B KaK UCTOYHHUKOB SHCPIUU

34

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEHHOBBIX




kucnot. Crpoenne u ¢ynkunuun JIHK. Crpoenme u ¢dynkuuu PHK. ATO:
CTpoeHHue U PyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Knertounas teopusi. MeTo bl u3y4eHus KIETOK

3.6

Knerka xak nenoctHas xuBas cucrema. OOIue NMpPU3HAKU KIIETOK: 3aMKHYTas
HapyxHass MemOpana, monekynsl JJHK kak reHermyeckuid ammapaT, cucTema

cuHTEe3a Oernka

3.7

Tunsl kKeTok: 3ykapuoTuyeckass U npokapruoruyeckas. OCOOEHHOCTH CTPOECHUS
npokapuotuueckoil  kierku. Kiierounas crenka Oakrepuil.  CtpoeHue
JyKaprUOTHYEeCKON KJeTKU. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, >KMBOTHOM H

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, IJIMKOKAIMKC, HX
¢ynkimu. [lnazmatrnueckas memOpaHa, e€ cBoiicTBa U pyHkIMu. Lluronnazma u eé
opranouipl. OHOMEMOpaHHbIE OPraHOWbl KJIETKU: JHJOIIa3MaThyecKas CeTh
(OIIC), ammapar T'ombmku, Jm3ocombl. [lodyaBTOHOMHBIE OpraHOWBI KIIETKH:
MUTOXOHJpUH, IacTuipl. llpoucxoxkaeHne MHUTOXOHIpUM W TUIacTHI. Buabl
mwiactua. HememOpaHHble OpraHouibl KJIETKH: PUOOCOMBI, KJIETOYHBINA LIEHTP,

PECHUYKH, KT'YTHUKH. q)}IHKHI/II/I OpPraHona0B KIICTKH. Bxarouenns

3.9

SAnpo — perymsaropHbiii neHTp kietku. CTtpoeHue siapa: sjuepHas o0o0Jouka,

KapuoIla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCOPT BEILIECTB B KJIETKE

}KI/I3H6I[65{TGJ'IBHOCTI> KICTKHN

4.1

OOmMeH BemiecTB, WM METa0o0JM3M. ACCUMUIANUS (TUTACTHYECKH OOMEH) H
JTMCCUMWIALINS (SHEPTreTHYECKHE OOMEH) — JIBE CTOPOHBI €IMHOTO Ipoliecca
Merabosmm3ma. Turmbl oOMeHa BemiecTB: aBTOTPO(HBIA U reTepoTpodHbIi. PoJb

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIIETKE

4.2

®otocunte3. CBeToBas U TeMHOBas ¢a3bl GoTtocunTesa. Peakuuu dortocuHTesa.
DddextuBHOCTh oTOCHHTE3a. 3HaueHHe (OTOCHUHTE3a Ui >KU3HM Ha 3emie.
Bnusnue ycrmoBud cpeabl Ha (OTOCHMHTE3 W CIOCOOBI TOBBIIICHHS €ro
IPOIYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHHTE3HpYIIIUe OakTepuu. 3HAYCHHE XEMOCHHTe3a s

JKA3HM Ha 3emiie

4.3

9HepreTquCKHﬁ OOMEH B KIIETKE. Pacmemienue BCIICCTB, BBIACICHUC H
AKKYMYJIIMPOBAHUEC OSHEPruu B KIICTKEC. OTarebl OHEPTCTUYCCKOTO oOMeHa.
I'mukonus. EpO)KeHI/IC n €ro BHUIEBI. KHCJ’IOpO)IHOG OKHCJICHHUEC, WU KIJIICTOYHOC

npixaHue. DPPeKTHBHOCTh IHEPTETUUECKOTO 0OMEHa

4.4

Peakiiun marpuunoro cuHTesa. ['enerndeckas nnpopmanus u JJIHK. Peanuzauus

T€HEeTUYECKOI I/IH(bOpMaI_[I/II/I B KJeTke. I'eHeTHueckuid KOJ U €ro CBOMCTBA.




Tpanckpunuus — marpuunblii cunre3 PHK. Tpancnsuust — 6uocunTe3 Oenka.

Koauposanue amuHokuciot. Posis pubocom B GnocunTese Oenka

4.5

Hexnerounsie (opmbl xu3HH — BHpYChl. Mcrtopus otkpeitus BupycoB (.M.
WBanoBckmii). OCOOEHHOCTH CTPOCHUS M JKU3HEACATEIBHOCTH BHPYCOB.
Bakrepuodarn. boye3Hu pacTeHHi, >XUBOTHBIX M 4YCIIOBEKa, BBI3BIBACMEBIC
Bupycamu. Bupyc nmmynonepunura yenosexka (BUY) — Bo3dynurens CIIN/da.

[IpodunakTrka pacpocTpaHeHUs BUPYCHBIX 3a00ICBaHUI

PasMHOkeHNE M MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii 1mki, wiM S>KU3HEHHBIM 1WKa kieTku. MHTepdaza u MuTO3.
[Ipoueccel, npoTekatomue B uHTEpdasze. Permkanus — peakuuss MaTpU4YHOTO
cunte3a JIHK. Crpoenune xpomocom. XpomMOcOMHBIH HabOp — KapUOTHIL.
JuniouaHbBId W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
HuTonornyeckue OCHOBBI Pa3MHOXKEHHMSI U WHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xierkm — murto3. Craguum Murtosa. [Ipomecchl, mpoucxonasimue Ha

Pa3HBIX CTAAUAX MUTO3A. bromornaeckuii CMBICII MUTO3a

5.2

@opMBI pPa3MHOKEHHSI OpPraHWU3MOB: Oecroyoe W ToJioBoe. Bumer Oecmosoro
pa3sMHOXEHHS: JIeICHUE HaJBOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOKCHHE. HckyccTBeHHOE

KIIOHUPOBAHUE OPraHU3MOB, €10 3HAUYCHUEC IJIA CCIICKIIUU

53

[TonoBoe pazMHOXKEHHE, €70 OTINYNS OT OECIOJIOrO.
Meiio3. Cramguu Meio3a. IIporecchl, NMpOUCXOIAIIME HAa CTaausIX Meno3sa.
[ToBenenue xpomocoM B Meio3e. Kpoccunrosep. buonorndeckuii cMbICH U

3Ha4YeHHUE MeNo3a

54

['amerorenes — nmpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KUBOTHBIX. [losoBbIe
JKeJe3bl: CEMEHHUKH U AUYHUKUA. OOpa3oBaHME U Pa3BUTHE MOJOBBIX KIETOK —
rameT (CrepMaTro3ouj, SilleKiIeTka) — cuepmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHHUA SIUIEKJICTOK U CIICPMATO30U10B. OHJ'IO,Z[OTBOpCHI/Ie. HapTCHOFGHCS

5.5

WnnuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpPHOHANbHOE  pa3BHUTHE
(amOpuorenes). Itanbl SMOPUOHAILHOTO PAa3BUTHSA Y MO3BOHOUHBIX KHUBOTHBIX:
npobneHue, ractpynanus, opraHoreHes. IloctamOpuonansHoe paszButue. TuIbl
MOCTAMOPHUOHANIBHOTO PAa3BUTHS: TPsIMOE, HEempsiMoe (IHMYuHOYHOe). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE
YPOJCTBA.

Poct u pa3zeurtne pacteHuil. OHTOreHe3 IIBETKOBOIO PACTEHUs: CTPOCHUE CEMEHH,

CTaluu pa3BUTHA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB




6.1

IIpenmer u 3agaun resetuku. Mcropus pa3sBuTus reHETUKUA. Bkiaa poccuilckux
U 3apyOeXHBIX YU€HBIX B Ppa3BUTUE TEHETUKA. MeEToAbl T'eHETUKU
(TnbpUAOIOTUYECKHIA, LIUTOTC€HETUYECKUH, MOJIEKYJIIPHO-T€HETUUECKHUI ).
OcHoBHbIE TeHeTUYECKUE NOHTUS. ['eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIeIOBAHMS TPU3HAKOB, ycTaHOBJIeHHbIE [. MeHnnenem.
MoHOTHOpUIHOE CKpelIuBaHUe. 3aKOH eIUHO00pasus THOPHIOB IEPBOTO
nokosieHus. [IpaBusio JOMUHUpOBaHUS. 3aKOH PpACIICIICHUS TMPU3HAKOB.
I'unioresa ynctoTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpelrBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBAHUS MPU3HAKOB.
[{utoreHeTnyecKkne OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUS. AHAIU3UPYIOIIEE
ckpenuBanue.  Vcnosp3oBaHWE — aHATM3UPYIOMIETO  CKPEUIMBAHMUS IS

OTIpe/IeNIeHUs] TeHOTHUIa 0CO0U

6.3

CuerieHHoe HacliefoBaHue npusHakoB. Pabota T. Moprana no cremieHHOMY
HaclenoBaHUIO TreHoB. Hapymenuwe cremieHuss Te€HOB B pe3ysbTare
KPOCCHHIOBepa. XpOMOCOMHAasi Teopus HacleACTBEHHOCTU. [eHeTnueckue
KapThl.

I'eneruka mosia. XpoMOCOMHOE OINpENEIeHUE IMoja. AYTOCOMBI M IOJOBBIE
XpoMocoMbl. ['oMorameTHble M TeTeporamMeTHble opraHusMbl. HacnemoBanue

IIPHU3HAKOB, CHCIIJICHHBIX C ITI0JIOM

6.4

N3menunBocTh. Buabpl M3MEHYMBOCTH: HEHACJIEICTBEHHAs W HACJIEICTBEHHAs.
Ponb cpenpl B HEHACIENCTBEHHOW  W3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(DUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psag U BapUallMOHHAs
kpuBas. Hopma peaknuum npusHaka. KoyimyecTBeHHbIE U KayeCTBEHHBIE

IIPU3HAKH U UX HOpMaA pCaKINu. CpolicTBa MO,Z[PI(bPIKﬂHHOHHOﬁ N3MCHYHUBOCTH

6.5

HaCJ'Ie,Z[CTBeHHaH, WJIN T CHOTHUIIMYCCKass, HU3MCHYHBOCTD. KomMOunatusHas
W3MEHYMBOCTh. MeHo3 U II0JIOBOM mnmpounecc — OCHOBa KOMOHMHATHUBHOM
HN3MCHYNBOCTH. MYTaI_II/IOHHaSI HU3MCHYHUBOCTB. KJ'IaCCI/I(bI/IKaI_II/IH MYTaHHﬁZ
T'CHHBIC XPOMOCOMHBIC, TCHOMHBIC. YacroTa n IIPpUYXUHBI MyTaHHﬁ. MYTaFeHHBIe
(I)aKTOpLI. 3aKOH TOMOJIOTHYECKUX pAaA0B B HaCHeHCTBeHHOﬁ n3menunBoctu H. .

BasuioBa

6.6

I'enernka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJBI TE€HETUKU
YeJI0BEKa: TEHEAIOTUYECKU, OJIM3HELIOBBIH, LIUTOr€HETUYECKUH,
OMOXMMHUYECKUH, MOJEKyIsIpHO-reHeTndeckuil. CoBpeMeHHOe ompezeeHne
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomoteto [I[P-ananu3a. HacnencTBeHHble 3a00jeBaHUs YEJIOBEKA: T'€HHBIE
00s1€3HM, OOJIE3HH C HACIEACTBEHHON MPENpacioioKeHHOCThIO, XPOMOCOMHbBIE

oone3nn. COMaTHYCCKHE H FCHCPATUBHLIC MYTAllUU. HpI/IHLII/Il'ILI 310pOBOro




06p333 KHM3HHU, AUArHOCTHUKH, HpO(l)I/IJIaKTI/IKI/I N JCYCHHUA TCHCTHUUYCCKUX
Oone3nell. MeauKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHUE MEIUIIUHCKOM

TCHCTUKHU B MPCAOTBPAICHUN U JICUCHUN I'CHCTUUCCKUX 3a00JIEBaHMI YeII0BEKa

Cenexuust opranu3MoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenexkuusi Kak Hayka U IpoLEecC. 3apoKJIE€HUE CEJNEKUUU U JOMECTHKAIUS.
VYuyenue H.M. BaBunoBa o0 1ieHTpax NPOUCXOXKIEHUS W MHOT000pas3us
KYJIbTYPHBIX pacTeHui. LIeHTpbI MPOUCXOXKACHUS JOMAITHUX XKUBOTHBIX. COpT,

opo/ia, MTaMM

7.2

CoBpemeHHbIE METOJIbl CeNeKIUU. MaccoBbIi M WMHIAUBUAYAJIbHBIM OTOOpHI B
CEeJIEKIIMM pacTeHUd M KUBOTHbIX. OIlleHKa 3KcTepbepa. bimskopoacTBeHHOE
cKpemrBaHue — MHOpuauHr. Yucrtas nuHus. CKpelMBaHUE YUCTBIX JIMHUIL.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHoe ckpelyBaHue — ayTOPUAMHT.
Otnanénnas tulOpunmzanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 u
MIOJy4EHUE NOJIMIUIOUIOB. JIOCTH)KEHMSI CENEeKUUM pPacTeHUM, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buoTtexHoJOTMs Kak OTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHEpHUs. OTarbl
co3ganusi pexkomOuHantHoW JIHK wu Tpancrennbix opranusmoB. Kietounas
nHxkeHepusa.  Kiierounesle  KynapTypbl.  MUKpPOKIOHAIbHOE  Pa3MHOKEHHE
pactrenuii. KioHupoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKHE W 3Thueckue mpoosiembl. MO — reHeTHuecku

MOAU(PHUIMPOBAHHBIE OPTaHU3MbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIeMeHT coepKAHUS

DBOMIOIMOHHAS OHOIOTUS

1.1

OBOJIIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTUH.

CugerenbctBa  3Bosouuu.  IlameoHTosormueckue:  HOCIEIOBATENbHOCTD
HOSIBJICHUsSI BHUJOB B MAJEOHTOJIOTUYECKON JIETONUCH, NepexojaHble (HOPMBI.
buoreorpaduueckue: cxoacTtBo U pazauuue ¢ayH U (Iop MaTepuKkoB HU
OCTPOBOB. DMOPHOJIOIMYECKHE: CXOJICTBA U Pa3JInuus SMOPUOHOB pa3HbIX BUIOB
N03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHMU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKMX MyTeH y Bcex

OpraHnu3MOB




1.2

OpomoumonHas  Teopuss Y. [lapBuna. IIpeanocbuiku — BO3HMKHOBEHUS
JapBUHU3MA. JIBWXKyIIMe CHIIBI 3BOJIIOLMU BUIOB 1O JlapBuuy (uM30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHMYEHHOCTH PECYPCOB, HEONpPEAEIEHHAs U3MEHYUBOCTD,

00opr0a 3a CyIEeCTBOBAHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopusi sBoitouuu (CTD) u  oOcHOBHbIE €€ TMOJIOXKEHHUS.

MuxposBomtouus. [lonmyamnus kKak eIMHUIA BUAA U 3BOJTOLHU

1.4

JBuxymue cunbl ((pakTopbl) SBOJIOLMM BUAOB B mpupoje. MyTanuoHHbBIN
rporecc ¥ KOMOMHATHBHAsE M3MEHYUBOCTb. llomynsilinoHHBIE BOJHBI U JIpeid
reHoB. M3omsiiyug m murpanusa. EcrecTBeHHBI 0TOOp — Hampasisiomuil (pakrop
9BOTIOIMU. DOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK  pe3yinbTaT dBosouuu. [Ipumepst
MPUCTIOCOOIEHUH Y OpraHn3MoB. ApoMop(d03bl U HAMOAJANTALINH.

Bun u Bunoo6paszosanue. Kputepuu Buna. OcHoBHbIE (GOpMBI BUA000Opa30BaHUS:

reorpagpuIecKoe, IKOJIOTHIECKOES

1.5

Makpossomtonusi.  PopMbel  dBoMIOIMU:  (UIIeTUYECKas,  JIMBEPIreHTHaf,

KOHBEpreHTHas, napamienbHas. HeobpaTtumocTs 3Bostonnn

Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU HA 3eMJIE

2.1

JloHayuHble TpPEICTaBICHUS O 3apOXKACHUM >KU3HM. HaydHble THUIOTE3bI
BO3HMKHOBEHHUS >KHM3HM Ha 3emiie: aOuoreHe3 W MaHCepMHs. XHUMUYecKas
IBOJIIONHS. ODKCIEPUMEHTAIbHOE TMOATBEP)KICHUE XUMHYECKOW 3BOJIOIUH.
Hauanpabie stanbr 6uonornyeckoi spomonuu. ['mnoreza PHK-mupa. Ilepsoie

KJICTKH U UX D3BOJJIKOLIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII ) KUBBIX OPraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie 1o 3pam u nepuodam. Karapxel. Apxeickas u
npotepo3oiickas dpbl. [lameosolickas spa U e€ mNepuoabl: KeMOPUUCKHIA,
OPJIOBUKCKUN, CHIIYPUHUCKHI, JIEBOHCKUN, KAaMEHHOYTOJbHBIH, IEPMCKHIl.
Mes3o3oiickas 3pa U e€ Mepuoibl: TPHACOBBIH, FOPCKUN, MEIOBOIA.

KaiiHo3olickas 9pa u e€ mepuoAbl:  NAJCOTCHOBBIM,  HEOTEHOBBIH,
AQHTPOMOTEHOBBIA. XapakTepUCTHKa KJIMMaTa U TEOJIOTMYECKUX MPOIIECCOB.
OcHOBHBIE 3TaMnbl HBOJIIOLUN PACTUTEIBHOTO U KUBOTHOTO MUPA. ApOMOP(O3bI y
pacTeHUM U KUBOTHBIX. [losiBIEeHWe, paciBEeT W BBIMUPAHHME TPYIIN KUBBIX

OpraHnu3MOB

2.3

Cucrema OpraHnu4eCcKkoro Mwupa KaK OTpaKCHHUEC 3SBOJIIOLIUU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

24

3BOJ’IIOI_II/I$I YCIO0BCKaA. AHTpOHOJ'IOFI/I}I KaK Hayka. PazButue Hpe,Z[CTaBJ'ICHI/Iﬁ 0

MNPOUCXOKJACHUN YCIIOBCKA. MeTto b1 HN3Y4YCHUA AaHTPOIIOTCHE3a. CXO,Z[CTBE[ n




pa3nuyuus YeloBeKa U )KUBOTHBIX. CHCTEMATHUECKOE TOJI0KEHUE UEIOBEKA.
JBmwxymue cuibl (pakTopsl) aHTpornoreneza. HacinencrBeHHass HN3BMEHUYUBOCTD U
€CTeCTBEHHBIH 0TOOp. OOUIeCTBeHHBIH 00pa3 >KU3HU, HM3TOTOBICHUE OPYIUH

TPY/a, MBILICHHUE, PEYb

2.5

OcCHOBHBIE CTaJIMM W BETBU DBOJIIOIMH YEJIOBEKA: aBCTPAIONUTEKH, YeroBek
ymenbii, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEPTAIbCKHM, YemoBek
pa3yMHbIi. Haxonku HMCKOMAaeMbIX OCTAHKOB, BPEMsi CYIIECTBOBAaHUSs, 00JAaCTh

pacipocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HH, OPYAUS

2.6

UYenoseueckue pacbl. OCHOBHBIE OOJbIINE pachl: €BpoINeouIHas (eBpa3uiickas),
HErpo-aBCTpajIouHas (3xBaTOpHANIbHAA), MOHI'OJIOUHAs (a3marcko-
amepukaHckasi). YepTbl NpuUCcocoOIEHHOCTH MPEACTaBUTENEH YETIOBEUECKUX pac

K YCIIOBUSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeueckux pac. Kputuka pacuzma

Oprasu3Msl ¥ OKpyKaroias cpeia

3.1

OKonorus Kak Hayka. 3aJauyd M pasfiesibl AKOJOTMH. MeToJbl KOIOTMYECKHX
uccienoBaHui. DKosiornyeckoe MUpoBo33peHue. Cpeapl 00MTaHNsS OPraHU3MOB:

BOJHasd, HA3EMHO-BO3AyIIIHAsA, TIOUYBCHHAA, BHYTPHOPraHU3MCHHAA

32

Oxosornmueckue  (daktopel.  Knaccudukarmuss  dKoJOTHYECKHX  (DaKTOPOB:
abnoTHueckre, OMOTHYECKHE W AaHTPONOTCHHBbIC. J[eHCTBHE HKOJOTHUYECKUX

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGunotnueckue (QakTOpbl: CBET, TeMIlepaTypa, BIAXKHOCTh. DOTONMEPHOIAU3M.
[Ipucnocobnenuss OpraHu3MoB K  JEHCTBUIO aOMOTHYECKUX  (PAKTOPOB.

buonornueckne PUTMBbI

34

buotnueckue ¢akropbl. Buasl OMOoTHUECKHMX B3aUMMOJCHCTBHI: KOHKYpPEHIHS,
XMIIHUYECTBO, Mapa3sUTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIEOHHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAJM3M, HEUTpanu3M. 3HaueHHe  OUOTHUYECKUX

B3aUMOACUCTBUI 11 CymieCTBOBAHUS OPraHU3MOB B IIPUPOJAHBIX COO6H_ICCTB8.X

3.5

DKOJIOTHYECKHE XapPaKTCPUCTUKHU MOMYJIAINH. OCHOBHEBIE I1I0Ka3aTcIin
InomyJsinuu: 4YUCICHHOCTb, IINIOTHOCTL, POKIAAEMOCTb, CMCEPTHOCTH, IPUPOCT,

MUI'panus. I[I/IHaMI/IKa YHUCJICHHOCTH IOIYJISINUU U eé peryidanugd

COO6H.I€CTB21 M 3KOJOI'MYCCKHUEC CUCTEMBI

4.1

CoobmiecTBo opraHu3mMoB — OuonieHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
IPOCTpPaHCTBEHHAs, Tpoduyeckas (muimeBas). Bunasl-nomuHaHThl. CBsi3H B

OHOIIEHO3E

4.2

OKOJIOTUYECKHE CHUCTEMBI (BKOCI/ICTCMBI) . ITlomarme 00 »dKocHCTEME H




ouoreorieno3e. DYHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peIyleHThl. KpyroBOpOT BEIIECTB ¥ MOTOK 3HEPTUU B SKOCHCTEME.
Tpoduueckue (nMUIIEBbIE) YPOBHU JKOCHUCTEMBI. [lWieBble IiemM U CETH.
OcHOBHBIE TIOKa3aTeIM JKOCHCTEMBI: OMOMacca, MPOAYKUHUS. DKOJOTUYECKUE
OUPAMUJIBL:  MPOAYKLMH, YHCIEHHOCTH, Ouomacchl. CBoicTBa 3KOCUCTEM:

YCTOMYUBOCTD, CAMOPETYIISLMS, pazButue. CyKieccus

4.3

[Ipupoausie s3KOCHCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA XBOMHOTO HIIU
IIMPOKOJIMCTBEHHOIO Jieca.

AHTpOTIOT€HHBIE 3KOCHUCTEMBI. ATPOIKOCHUCTEMBI. Ypb6osKocuCTEMBL.
buonoruueckoe u X034HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopazHooOpasue kak ¢akrop ycrolumBocTh dKocucteM. CoxpaHeHue

OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.W. Bepnanckoro o Ouocdepe. ['panuimsi, coctaB U CTpyKTypa
ounocdepsl. Kuoe BemectBO U ero ¢GyHkiuu. OcoOeHHOCTH OHOChephl Kak
ro6anpHOM sKOCUCTeMbl. JlMHamMHueckoe paBHOBecHE U OOpaTHas CBS3b B
ouocdepe. KpyroBopoThl BemecTB W OHOTCOXHMMHUYECKHE ITUKIBI JJIEMEHTOB

(yrnepona, a3oTa). 30HaAIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoseuectBo B Omnochepe 3emin. AHTPONOTCHHBIC HM3MEHEHHsI B OHocdepe.
['moGanbHBIE SKOJOTUYECKHUE TPOOITEMBI.
OcHOBa palMOHAIBHOTO  YIPABICHHUS MPUPOJAHBIMH pEeCypcaMH U HX

HCIIOJIB30BaHUC. HOCTI/I)KGHI/H{ OMOJIOTUH U OXpaHa IpUupoOabl




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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