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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMMbl MO OHUOJIOTHH TEOPETUYECKYI0 OCHOBY IS
OTIpe/IeTICHUs] TMOAXOJ0B K (OPMHPOBAHHIO COACPKAHHUA YUEOHOrO TMpeaMeTa
«buonoruss» cocraBwiM: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, COJEp)KaHus, pe3yJbTaToB OOydYeHUs U
TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX ENIX U
NPUHIUIIAX, XapaKTePU3YIOIMIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMbI CpPEIHETO
obmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MMO3HAHUU KUBOW MPHUPOJIBI U 0OECTIeYeHUH
CYIIIECTBOBAHHS YEIOBEUYECKOro oOmiecTBa. COrinacHO Ha3BaHHBIM TIOJOXKCHHSIM,
OTpe/ieNICHbl OCHOBHBIC (DYHKIIMU TIPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owomornu AaéT TMpeACTaBICHHE O TMeNsAx, 00 obmen
CTpaTerud OOYYCHHS, BOCIHTAHUS W Pa3BUTHs OOYUYAIONIUXCS CpPEICTBAMHU
yuebHOoro mpenmera «buonorus», omnpenenser 00s3aTENBHOE TMPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpelelieHne [0 pa3ielnaM W TeMmaw,
PEKOMEHTyeMYIO TIOCIIEeIOBATEIIbHOCTh U3YyUEHHUsI Y4eOHOTO MaTepuaia ¢ y4éTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpamvMe mo OuWONIOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIHLHOMN
NEATeIIbHOCTH/YUEOHBIX JCHCTBUM O0OYYaIOIIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B W3Y4Y€HUU OWOJIOruu, Ojarojapss 4emy B He
IPOCMaTpPUBAETCS HANpPABICHHOCTh HA pPa3BUTUE 3HAHUM, CBS3aHHBIX C
(GopMUpOBAaHHEM  €CTECTBEHHO-HAyYHOI'O  MHPOBO33pPEHHUS,  IICHHOCTHBIX
OpPUEHTALUN JTUYHOCTH, SKOJIOTHUECKOTO MBIIICHUS, IPEACTABICHUI O 3710pOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarollled MPUPOAHON cpene.
[TosTomy Hapsiy ¢ M3ydeHHEM OOIEOMOIOTHYECKHX TEOPUi, a TaKKe 3HAHUH O
CTPOCHMHU >KMBBIX CHCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMOJOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUN B MOBCEAHEBHON JKU3HM AJIS pPEUICHUs MPUKIAIHbIX 3a/1a4, B
TOM 4YHCJIE: MPOPUIAKTUKH HACIIEICTBEHHBIX 3a00JeBaHUI 4YeIOBEKa, MEIAMKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHMUS, 000CHOBaHUS HKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBENCHUS B OKPYXKAIOIMIEH NPUPOJHOW Cpene, aHaau3a
BIIMSIHUSI XO3SMCTBEHHOW JESITEIbHOCTH YEJIOBEKa Ha COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHU K MPHUKIATHON HAIIPABICHHOCTH



yueOHOro mpenmera «buonorus» mpoaUKTOBAHO HEOOXOIUMOCTHIO 0OEeCTICUEHUSs
YCIIOBUU JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJlay IKOJIbHOTO OHMOJIOIMYECKOro
oOpa3zoBaHusA, KOTOpass mpenanonaraer (GopMUpoOBaHHE Yy  OOydaroUIUXcCs
CHOCOOHOCTH aJalnTUPOBAThCS K HM3MEHEHHMSIM JMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHUpA, pacliupseT U 00oOUIaeT 3HAHUS O KUBOM mHpupone, eé
OTJIUYMUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHM3alldd U JBOJIIOIHUH, CO3IAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHne OMONIOTUS UMEET TAKXKE JIJISl PEIICHHS] BOCITUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMANIM3ALUU
oOyuaromuxcs. M3ydenune 6monorun obecneynBaeT yCJIOBHS 11 GOPMUPOBAHMUS
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH()OPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTU, QUZHKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXXEHUS O MpeJHA3HAYEHHH Y4YeOHOro MpeameTa
«buonorus» CcOCTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJEpKaHUS, TMPEACTABICHHOIO B MpOrpaMme [0
ouonoruu.

OT60p coxepkanmsi yueObHOro mnpenMera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIEH C TMO3UIMHA KyJIbTYpOCOOOpPa3HOrO0 MOIXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOKHBl OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyIbTYphl, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJ0oBeKa B OKpY’Kalollled MPUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTUUecKoil aesrenbHocTH. Oco00e MecTo B 3TOW cHUCTEME 3HAHUMN
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITYy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTMHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3aIMu
OMOIOrMYecKOoro 00pa3oBaHuUs.

CTpyKTypupOoBaHHE COJAEpX)aHUS Y4eOHOro MaTepuaia B TPOrpaMme II0
OMOJOTUN OCYIIIECTBICHO C YYETOM MPHUOPUTETHOTO 3HAYCHUS 3HAHUN 00
OTJIMYUTEIbHBIX OCOOEHHOCTSAX XKMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3aliu U
HBOJIIOIMHU. B COOTBETCTBUYU C 3THM B CTPYKType ydeOHOro mpeamera «bromorus»
BBIJICJICHBI CIICIYIOIIUE COAepKaTesibHble JIMHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kinerka kak Ouonoruueckass cucrema», «OpraHu3M Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHNS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATH 3HAHUS ISl TPAMOTHBIX JEWCTBUU B OTHOILIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

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

OCBOCHHE OOYYarONIUMHUCS CHUCTEMBbl 3HAHMM O OMOJOTUYECKUX TEOPHUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 ypOBHsI OpraHW3aIluH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH U TOAXOJOB K H3YYCHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, IOJYYEHHBIX IIpHU
U3y4eHUU OWOJIOTHH;

dbopmupoBanue y oOyyaromuxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

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

IIPUMEHCHHE TPUOOPETEHHBIX 3HAHUM U YMEHHUM B MIOBCETHEBHOM JKU3HU JIJIS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00J1€BaHH.

B cucreme cpemnero o6miero oOpaszoBaHusi «buomorus», mzydaemas Ha
0a30BOM ypOBHE, SBISECTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heaeno), B 11 kimacce — 34
yaca (1 uac B Heziel0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocoduei, ITUKON, ICTETUKOW U MPABOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

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

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckass paboraNe 1. «Vcnonp3oBaHuWe pa3aIUYHBIX METOJIOB IpHU
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMbI U HX OPraHU3AIHUS.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJSLHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

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

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

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

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

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
Hes3ameHnnmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



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

VYrneBoasl: MoHOcaxapuabl (TJOK03a, pubo3a ©  JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

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

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuael — MoHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

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

Krnerka kak menoctHas sxkuBass cuctemMa. OOmMe NPU3HAKK KJIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

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

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

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

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

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

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



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUumuab.

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

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «l3ydyeHue KaTadUTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

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

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

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

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

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBIMICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

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

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

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHeTndeckoil mHMOpMAInMu B KJIETKE. ['@HETHYECKUN KOJ U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuuta yenoseka (BUY) — Bo30yautens CIIN/]a.



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

JdeMoHcTpanum:

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

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«JHepreTudyeckuii oOMen», «Ximopormiacty, «Potocunres», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-antmukaruu «Ynpoenue JJHK u Tpanckpumimsy»,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

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

Henenue kinetkn — muto3. Cranun muto3a. IIponecchl, nmpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHMPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

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

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusSX Meio3sa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuid CMbICT H
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHUS SIUILEKIETOK U CHepMaTo30uAoB. OIIOA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JuYMHOuYHOE). Bnusnue



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

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

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «llpsmoe u HenpsAmoe pa3BUTHE», «['aMeTOreHe3 y MIIECKONUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpeIlKa JyKa», MarHuTHas MOJeb-anruiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

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

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToasl TeHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuiHOe CKpenMBaHue. 3aKOH eauHOo00pa3us THOPUIOB TICPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HAacCJIEIOBAaHUIO FeHOB. HapynieHne cueruieHus FeHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



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

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaiimoHHbIN psij ¥ BapuallmoOHHAas KpUBasl.
Hopma peakunu npuszHaka. KoauuecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKU U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYuBOCTh. Knaccudukanust MmyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACcTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIoBeKa: FreHeaJIoOrNYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOT€HOMHOECEKBEHUPOBaHUE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C IOMOIIBIO
[M[[P-ananu3a. HacnencTBeHHble 3a0o0JieBaHUSI 4YeJOBEKa: TeHHbIE OOJE3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. Meauko-reHeTHYeCKOe KOHCYIbTHUPOBaHME. 3HAUYCHHUE MEIUIIMHCKON
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

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

Tabmumer  w cxeMbl:  «MOHOTHOpHJIHOE  CKpElNIMBaHWE H  €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3auMoIeCTBUE AJUIENIBHBIX TE€HOBY», «l'eHeTnueckue KapThl pPACTCHUU,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buibl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAs] N3MEHYHUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



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

JlabopaTopHble U NpaKTHYeCKHe PAdOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpErapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOM.

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

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpoLECC. 3apOXKIACHHUE CEJIEKUMU U JOMECTUKALUA.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIMM pPACTEHUH W KUBOTHBIX. OLEHKa 5KcTepbepa. BIM3KOpOACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
uHxeHepus. Knertouneie KyJabTypbl. MUKpPOKIIOHATIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OuoTexHONOTUW», «KieTouHble KyJabTYphl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

OKCKypcusa«OCHOBHBIE METOABl M JOCTWMIKEHHS CEJIEKIMU pPACTEHUU W
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpeanockyiIku BO3HUKHOBEHHUS DBOJIOIMOHHOW TEOpPUU. DBOJIOIUOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

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

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4Ms 3IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX MyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTrPAaHUYEHHOCTU PECYPCOB, HEOINPEIEIEHHAs] M3MEHYUBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckas teopus 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIa U 3BOJIIOLIUH.

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

EctectBeHHbii 0TOOp — HampaBismuii Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OPraHu3MOB. ApoMOpP(h 036l M HAHOATATITAIIH.

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

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

[IpoucxoxkaeHue oT Heclnenualu3upOBaHHBIX MpenakoB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAs payalusl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkensb, . Mroitep, A. H. Ceepuios.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3eMiie», «3apoIbIIIn

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

U3MEHYUBOCTEY, «ApomMopdo3b», «Waumoamanrtanum», «OOmas aereHepamusy,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
HapBuna», «bopbba 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABJICHUS SBOJIONHMNY», 00bEMHAS MOJEITh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJeKmus «®DOpMBI COXPAHHOCTH
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHast pabdora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTrHYECKOMY
KPUTEPHUION.

JlaGopatopHast pabora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHbIE TIPEACTABICHUS O 3apOKICHUU >KU3HH. HaydHble rumoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BoMoMU. HauanbHble 3Tansl
ounonornyeckoit »Bomornuu. ['unoreza PHK-mupa. @opmupoBanne mMeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. [lameosoiickass 3pa u €€ mNepuoibl: KeMOPHUICKUIA,
OPJAOBUKCKHM, CHITYPUICKUI, JE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

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



XapakTepucTUKa KIMMaTa U TeoJOTMYeCKUuX MpoueccoB. OCHOBHBIE ATallbl
ABOJIONMKM PACTUTEIBHOTO M KUBOTHOrO MHUpa. ApomMopdo3bl y pacTeHUU U
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpraHMYeCKOro MHpPA Kak OTpakeHue 3BOMOLUU. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

DBOJIIOLIMS YEJIOBEKA. AHTPOIIONOTUs KaK HayKa. Pa3BuTue npencTaBieHui o
MPOUCXOXKACHUHM 4YeJOBEeKa. MeTonbl u3ydeHHs aHTpomnoreHeza. CxoacTBa u
pa3nu4us 4E€JI0BEKA U )KUBOTHBIX. CUCTEMATUYECKOE TTOJI0KEHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHesa. Hacnencrennas
U3MEHYMBOCTh W  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIICHUE OPYIAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTAJIMM ¥ BETBU 3BOJIIOLIMMU YEJIOBEKA: aBCTPAJIONUTEKU, UeaoBek
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHbIii. Haxojaku MCKOMaeMbIX OCTATKOB, BpEMs CYIIECTBOBaHUs, O00JacCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHs.

UYenoBeueckne packl. OcHOBHBIE  OOJBIIME  pachl:  €BPOICOUTHAS
(eBpasmiickasi),  Herpo-aBCTpaliougHas  (PKBaTopuajdbHas),  MOHTOJOMJIHAS
(a3uarcko-amepukanckas).  UepTbl  NPUCIOCOOJIECHHOCTH  MPEICTaBUTEICH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabmuupl U cxeMbl: «Bo3nukHoBenue CoJIHEUHOH CHCTEMBI», «Pa3Butne
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3psiH», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHX  HAXOJOK  IMPEAKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne  dvenmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJIECTIKU WIH
M300pKEHUS KaMEHHBIX OpYAWil TEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOTrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «/3ydyeHre MCKOMAEMbIX OCTAaTKOB PACTECHUU U
KUBOTHBIX B KOJUICKIIUSIX).



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

Tema 3. Opranusmsl U OKpyKAaKOLIas cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3aenbl SKOJOruu. MeToabl IKOJIOTHUECKUX
HCCIIEOBAaHUN. DKOJIOTUUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBUEe 3KOJIOTMYEeCKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPa, BIAKHOCTh. DOTONEPHUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JE€WCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero (opmel. [lapasutusm, kooneparus,
MYTyaau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapAaKTEPUCTUKH momyJiaiuu. (OCHOBHBIE MOKa3aTeNH
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

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

Tabnmuuel 1 cxembl: kapra «llpupoansie 30HbI 3eminy», «Cpenbl oOUTaHUS
opranu3moBy», «®oronepuoanzm», «llonmymanun», «3aKOHOMEPHOCTH poCTa
YHUCJICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

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

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

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIleHO3a: BUIOBaS,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBasi). Bunbl-momuHantel. CBs3U B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreonenoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLIEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMieBble 1LEenu U CeTH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
NUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYHUBOCTH, CAMOpPETYJIsiiiusl, pazButue. CyKieccusl.

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

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

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

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl Kak
r100anbHOM JKOCUCTEMBI. J[MHaAMU4Yeckoe paBHOBeCME M oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 3oHabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['mo6anbHbIE 2KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropazHooOpasusi Kak OCHOBa ycToWuuBocTU Guocdepsl. OCHOBA pallMOHATBHOTO
yOpaBI€HUsI MPUPOAHBIMM peCypcaMM M UX HCHOJIb30BaHHe. JlocTHKeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOrO  Jjeca», «bwuorenos BogoéMa», «ArponeHo3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HMCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHelIlas COCTaBIAOLIAS
ouochepr», «PakTopsl Aerpaganuu mousy, «llapaukoBeiii d3¢dexT», «DakTopsl
PaAMOAaKTHBHOTO 3arps3HeHuss Oumocdepb», «OOmas cTpykTypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PactutenpHbBIe COOOIIECTBAY, KOUICKIINHA «bHolieHo3y, «BpeauTenu BaXHEHITHX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



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



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

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

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCA POCCUUCKOM
rpakJaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHUS NMpenmeTa «bHoJIorus» JOCTUTaloTCs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpolieccaM CaMOITO3HAHHS, CaMOBOCIIUTAaHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, Opupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAlMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXJCHUN, COOTBETCTBYIOIIHNX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1)rpaskaIaHCcKOro BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



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

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

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

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

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB MpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, UYBCTBA OTBETCTBEHHOCTH IIepe.l
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammure OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

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

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauiusiMHu Hapo10B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAJKEHUIO B PAa3HBIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

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

NOHMMAaHWE WEHHOCTU TPABUJ HMHIAUBUIAYAJTbHOTO U  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

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

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH MacTEepPCTBa, TPYAOIIO0HE;

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

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymed mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

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

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HalnpaBJICHHBIX HAa COXPAaHCHHE DPABHOBECHS B HKOCHUCTEMAX, OXpPaHy BHUJIOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUe PA3BUTOTO DKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHUYECKON KYJIBTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHUTATEIIBCKOW KYJIBTYPHl KaK CpEICTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh  pEecypcHble  MPOOJEeMBbl  Pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OWMOJOTUYECKUX 3HAHUM B IEIIX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHWUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

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

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



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

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YMMble JJi1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0ydarouuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
CUCTeMa, Hay4yHBIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeWcTBUA (TMO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMM O0O0yYaroumxcs, CHOCOOHOCTh
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHUS MPOrPaMMBl CpPEIHEro 0OIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1)0a30Bble JOru4ecKue aeicTBusi:

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

UCIIOJIb30BaTh IMPU OCBOCHWW 3HAHUM TPUEMBI JOTHYECKOTO MBIITUICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTIpeNIeNsITh 1ETN JeATeIbHOCTH, 3a/laBas MapaMeTpbl U KPHUTEPUU HX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

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



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

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

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

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

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2)0a30BblIe HCCIeA0BaTEIbCKUE IeHCTBUSI:

BJIQ/ICTh HABBIKAMU Y4EOHO-HCCIICIOBATEIBCKOW U MMPOCKTHOM JCATCIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPIPETAIMHM, NPEOOPa30BaHUI0 M TPUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

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

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIHLHOM
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

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

aHAM3UPOBATH TIOJIYYCHHBIE B XOJE pEIICHHUs 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, JOMYCKAIOINE aJTbTePHATUBHBIC PEIICHMS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETe), aHaIU3UPOBATh



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

dbopMynUpOBaTh 3aMpOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOIUMON JUIsl BBIMOJHEHUS y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATbHYIO  (GOpPMY  MPEICTABICHUS
ouosiornueckoi nHGopmaruu (Cxemsbl, rpaduku, AUarpaMmbl, TaOJUIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Oouosiorndeckort mHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1)o0menme:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOaJdbHBIE CpEICTBa OOIIEHHUS, TOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBISATh YBAXKUTEILHOE OTHOIIIEHNE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

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

2)coBMeCTHAsA 1eSITeJIbHOCTD:

MOHUMATh W HCIOIH30BATh MPEHMYIECTBA KOMAaHIHOW W WHAWBUIYATHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJIJIEKTUBA;



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXJOrO yYACTHUKA KOMAaHIbI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYaIUsX, TPOSIBISITH TBOPYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1)camoopranuszanus:

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

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU I1I€JIEBbIE M CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0OJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/lauyu B 00pa30BaTeIbHOMN
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

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

2)CaMOKOHTPOJIb:

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

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

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



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

3)npunsaTHE ce0s U APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, HHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUMU, BUJBI JEATEIBHOCTH IO MOJYYESHHIO 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 OCBOeHUsA ydyeOHoro mpeameta «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

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

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJAlLMs), YPOBHEBAs OpraHU3allMsl >KUBBIX CUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajbHAs JIOTMAa MOJICKYJIApHOW Ouonorun), 3axoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOIECCOB W SIBJICHUM, OpraHu3anus U IpPOBEIACHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOTYyYEHHBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BRIBOBI HA OCHOBAHHUH TMOJYYCHHBIX PE3YIhTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NIPOIIECCOB W SIBJIICHHM, ISl IPUHATHS MPAKTUICCKUX PEHICHUNA B MOBCEIHEBHOMN
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJTHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM owoaoruu u OMOTEXHOJIOTUH I palMOHAIBHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHTHOTO CKPCUIUBAHUS JUISA TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBINIOJNHATH JA0OpPATOPHBIE M MPAKTHYECKHE paldOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MacCOBOM MH(OpMAIMU, HAYYHO-TIOMYJSPHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMONOTHYECKYI0 UH(POpPMAIIUIO U3 HECKOIBKUX HNCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

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

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHMUECKHX TEPMHUHOB W TIOHSTHI:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



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

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrtsa K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. M. Bepuazackoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3ais W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJIBW)KCHHE  THIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
00OBEKTOB: BHUJOB, TMOMNYJSALHA, TPOAYICHTOB, KOHCYMECHTOB, PEIYIICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIOCOOICHHOCTH
OpPraHU3MOB, JICHUCTBHS JKOJOTHYCCKHUX (PAKTOPOB Ha OpraHU3MBI, IEpPEeHOCa
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJYYEHHBIE 3HAHUSA 1 OOBSICHEHUs OUOJOTMYECKUX
IPOIIECCOB M ABJICHUM, IS MPUHSATUSA MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUH JIJIS1 PAIIMOHATBFHOTO TIPUPO/IOTIOIB30BAHUS;

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

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PabOTHI, COOIIOAATH
mpaBmiIa mpu paboTe ¢ y4eOHBIM U Ta00PaTOPHBIM 000PYAOBAHHEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  TJIOOATBHBIE  DKOJOTHYECKHE  TIPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTrMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUUHBIN anmnapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE

Ne HaumeHoBaHuepas3aejioB U (mupossIe)

n/n TEMIIPOrpaMMbl Bcero Kourtpoiabubiepadorsl | [IpakTuuecknepadoThl P
o0pa3oBaTebHbIEPECYPCHI
bubmmoreka [{OK

1 b 2 0.5 0.5
HonoTHAKataayKa https://m.edso0.ru/7f41c292
9 JKuBbie CHCTEMBI 1 UX 1 bubmmoreka [{OK
Opra"u3arus https://m.edso0.ru/7f41c292
XUMUYECKUH COCTaB U CTPOCHUE bubnuorexa [JOK
3 8 0.5 1
KJIETKH https://m.edso0.ru/7f41c292
bu6moreka [IOK
4 XK 6
HBHEACATEILHOCTLIICTIN https://m.edso0.ru/7f41c292
Pa3zmHoxeHue u
5 WHIIMBHUIYAIBHOE PA3BUTHE 5 0.5 1 Bubnmorexa [JOK
AR P ' https://m.edso0.ru/7f41c292
OpraHU3MOB
5 HacnencrBeHHOCTh B 8 05 15 bubmuoreka [JOK
U3MEHYMBOCTHOPTaHU3MOB ' ' https://m.edsoo.ru/7f41c292
CenexkuusiopraHu3MoB. bubnuoreka [JOK
7 3 1
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo0.ru/7f41c292
bubmuoreka [JOK
8 P 1
CCPEHOCEPEMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O 34 3 4
ITPOI'PAMME



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

11 KVIACC

KoanuyecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (mudpoBbie)
n/n TEMIIPOrpaMMbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
o0pa3oBaTeIbHbIEPECYPCHI
1 DBOJTIOIMOHHASIOMOJIOTHS 9 0.5 1 bubmmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHME U pa3BUTHE bubnuorexa [JOK
2 9 1 0.5
YKU3HU Ha 3emJie https://m.edsoo.ru/7f41cc74
3 Opranusmel u 5 1 bubnuorexa [JOK
OKpyKaromascpeaa https://m.edsoo.ru/7f41cc74
4 CooOmecTBa u 9 0.5 bu6moreka [IOK
DKOJIOTMYECKAECHCTEMBI ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2 1
C3CPBHOCBPEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 3 55
I[TPOI'PAMME '



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoauvecTBoyacoB
aram3yd | JJieKTpoHHbIen(poBbLIeOOpa3oBaT
n Temaypoka Bce | KonTpoubHbIe IIpakTUyeckue A y P bp P
eHUsA eJibHbIepecypchl

/ ro | paboTsl paGoThI
n

buonorus B cucreme Hayk. bubnuotexa [JOK

1 BBoanas nuarHocthdeckas 1 0.5 2.09.25 https://m.edso00.ru/863e6122https://m.eds
pabora 00.ru/863e632a
MeTo 161 TTO3HAHMS KUBOM
npupoel. [IpakTnaeckas

abora Ne 1 «Vcronp3oBanme

9 p 1 05 9.09.25 bu6moreka [IOK
Pa3IMYHBIX METOJIOB MPH https://m.eds00.ru/863e6122
M3y4YEHUN OMOJIOTHUECKHUX
00BEKTOBY

3 buonornueckue cucTeMsl, 1 16.09.25 bubnuoreka [{OK
IPOLIECCH] M UX M3YUCHHE o https://m.edso0.ru/863e6564
XUMHYCCKUN COCTaB KICTKH. bubmuoreka [JOK

4 1 23.09.25
Boaa u muHepanbHbie cOu https://m.edsoo.ru/863e674e
b .

5 enku. CocTaB U CTpOCHUE 1 30.09.25 bubnuoreka [JOK
OCIIKOB https://m.eds00.ru/863e6b72
depMeHThI — OUOJIOTHYCCKUE
karanu3atopsl. JlaboparopHas Bu6 110K

noIMoTEKA

6 adora Ne 1 «M3ydyeHue 1 0.5 7.10.25
P qu https://m.eds00.ru/863e6b72
KaTaJIUTUYECKON aKTUBHOCTU
(bepMeHTOB (Ha mpuMepe



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

aMuJIa3bl WIM KaTalasbl)»

bubmuoreka [IOK
7 v I 14.10.25
[ICBOJABL. UL https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 H .AT® 21.10.25
YIJICHHOBHICKHCIIOTEL https://m.edso0.ru/863e6d5c
9 Hcropus u MeTOIbI U3y4EHUS 11.11.95 bubnuorexa [JOK
kieTkn. Kierounasreopust o https://m.eds00.ru/863e6e88
Knerka kak 1niemoctHas KkuBas
10 CI/ICTeMa.”KOHTpOJ'[I)Haj[ paborta 0.5 18.11.25
mo TeMe "XUMHYECKUI COCTaB
U CTPOCHHE KIETKH"
Crpoenne syKapruOoTHYECKOU
kietku. JlaboparopHas padoTa
No 2 «3yuenue ctpoeHust
. bu6moreka [IOK
KJIETOK paCTEHUH, )KUBOTHBIX,
11 ouBOB 1 GaKTEPHIL 1o 0.5 25.11.25 https://m.edsoo.ru/863e6ffOhttps://m.edso
P P a 0.ru/863e716c¢
MHKPOCKOTIOM Ha TOTOBBIX
MHKpOIIpenaparax u ux
OTIMCAHUE
12 OOMeHBeIeCTBUINMETa00IIH3 51295 bubmuoreka [JOK
M o https://m.eds00.ru/863e766¢
13 doTocuHTe3. XEMOCHHTE3 9.12.25 bubmotera [JOK
https://m.eds00.ru/863e7c98
bubmuoreka [JOK
14 C) 5(]0] 16.12.25
HEPTETHACCKIHObMEH https://m.edso00.ru/863e7aae
JKu3HEHHBIN UK KIETKH.
.M .
15 JHenenue kinetku. MuTos 05 23.12.95 bubmuoreka [JOK

JlaGopaTopnas paGota Ne 3
«Habmonenue muro3a B

https://m.edsoo.ru/863e7dc4



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

KJIETKaX KOHYMKA KOpeIlKa
JIyKa Ha TOTOBBIX

MHUKpOIIpenaparax»
buocunTes Oenka. Peakuus bubmuoreka [JOK
16 30.12.25
MAaTPUYHOTO CUHTE3a https://m.edso0.ru/863e796e
T _
17 paHCsAIUA 13.01.26 bubnuotexa [JOK
O6uocuHTe30eKa https://m.edso0.ru/863e796e
18 HekneTounbiepopMbIKU3HU — 50.01.26 bubnuorexa [JOK
BHUPYCBI https://m.edso0.ru/863e7540
bu6moreka [IOK
DopMBIPa3MHOKEHUSOPTaHU3
19 OB 27.01.26 https://m.edsoo.ru/863e81b6https://m.eds
00.ru/863e831e
. bubnuorexa [JOK
20 M 3.02.26
eHos https://m.edso0.ru/863e7f4a
OO6pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Ormio10TBOpEHKE. Bu6 10K
nonmoTexa
21 JIab 6ota No 4 0.5 10.02.26
abopatophas pabota 2 https://m.eds00.ru/863e81b6
«M3yuyeHne cTpoeHHUs MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MUKpOTpenapaTax»
NuauBuayanbHoe pa3BUTHE
29 opranu3moB. KoHtponbHas 0.5 20,0126 bubnuoreka [JOK
pabora 1o Teme https://m.edso0.ru/863e8436
"Ku3HeneaTenbHOCTE KIETKH"
I'enetnka — Hayka o
23 HAaCJEACTBEHHOCTH U 03.03.26 bubmorexa HOK
8 o https://m.edso0.ru/863e86f2
U3MEHYUBOCTH
24 3aKOHOMEPHOCTH 10.03.26 bubnuorexa [IOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

HaCJIeI0BAaHUS TPU3HAKOB.
Monorubpuanoe
CKpCIIUBAHHE

https://m.edso0.ru/863e8878

25

JluruOpuiHOE CKpeIBaHKE.
3aKOoH HE3aBUCUMOTO
HACJICJIOBAHUS MPU3HAKOB

17.03.26

bu6mmoreka [{OK
https://m.edsoo.ru/863e89a4

26

CuenjgeHHoe HacleI0BaHue
npusHakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3ynbTaTOB MOHOTHOPHIHOTO
U AUTUOPUTHOTO CKpEIIMBaHUS
y 1p030(HIIEI Ha TOTOBBIX
MHUKpOTIpEIiapaTax»

0.5

31.03.26

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

27

T'enetuka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C
OJIOM

07.04.26

bu6moreka [IOK
https://m.edsoo.ru/863e8c60

28

M3MeHYHnBOCT®.
Henacnencrsennas
M3MEHYUBOCTh. JJabopaTtopHas
pabota Ne 6.

N3yuennemo qupuKamoHHO MK
3MEHYUBOCTH,
MTOCTPOCHUEBAPHUALIMIOHHOTOPS
Jla ¥ BapUallMOHHOMKPUBON»

0.5

14.04.26

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

29

Hacnencreennas
M3MEeHUYUBOCTb. JlabopaTopHas
pabota Ne 7. «AHanu3
MyTalui y 1po30(uisl Ha
TOTOBBIX MUKpOIIpenapaTax»

0.5

21.04.26

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



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

I'eneTuka uenoBexa.

KonTtponsHas pabota o Teme bubmuorexa [IOK

30 1 0.5 28.04.26
"HacieqcTBEHHOCTD U https://m.edso0.ru/863e8d78
W3MECHUYHUBOCTH OPraHU3MOB

31 Cenexuus Kak HayKa u 1 05.05.26
poIiecc
MeToabI ¥ HOCTHKEHUS Bu6 110K

HOIHOTEKA

32 7| 1 12.05.26
CCTCKIITH PACTCHIH 1 https://m.edso0.ru/863e9214
JKUBOTHBIX

33 buoTexHoI0ruAKakoTpaCIbIIpo 1 19.05.26 bubnuorexa [JOK
HM3BOJICTBA https://m.edso0.ru/863e9214
KonTpoJsibHO-01IEHOUHAS
MPOLEaypa B paMKax

34 npoiel:Kyp om?oﬁ aTTecTalun 1 1 26.05.26 bubmmorexa TTOK

P T t R https://m.edso0.ru/863e9336
o 6uosoruu 3a Kypc 10
Kjacca
OBIIEE KOJIMYECTBO YACOB 34 3

I10 ITIPOTPAMME



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

Ne KonuuecTBouacos
arau3zyd | DJieKTpOHHbIenu(ppoBLIeOGpa3oBaT
Temaypoka Bce | KoHTpoJubHbIe IIpakTUyeckue A y P bp P
n/ eHust eJIbHbIEpPeCcypChI
I ro padoThI padoTsbI
DBOJIIOIUS U METOIBI €6 Eub 110K
HOJINOTEKA
1 3ydyeHusi. BBoiHa 1 0.5 2.09.25
FEYHCHIA. BEOAHAA https://m.edso0.ru/863ea20e
JTUarHocTUYeckast paboTa
9 Hcropus pazsutus 1 9.09.25 bubnuoreka [IOK
HpeJCTaBIeHu 00 YBOJIFOLUH e https://m.eds00.ru/863e9570
bu6moreka [IOK
3 MuKpo3BOITIO 1 16.09.25
HIPOIBOIIONHA https://m.edsoo.ru/863e9cle
[Monmynsuus kak
AIIEMEHTapHas eIUHUIA BUIA
u sBomtonuu. JlabopaTtopHa
4 I paTopHas 1 05 53.09.25 bubnuoreka [IOK
pabota Ne 1 «CpaBHeHUE https://m.edso0.ru/863e99c6
BUJIOB TI0 MOP(}OJIOTUYECKOMY
KPUTEPUIO»
JIBYOKyIIME CUIIBI
bu6mmoreka [IOK
5 eme e 1 30.09.25
(>AeMEHTAPHEIC (paKTOpbI) https://m.edsoo.ru/863e9da4
ABOJIIOINH
EctectBennslit 0TO0p U €ro bubnuoreka [JOK
6 1 7.10.25
hopmbI https://m.edso0.ru/863e9ed0
Pe3ynbTath! 3BOMIONUN:
MIPUCIIOCOOIEHHOCTD Bu6 110K
noIMoTeKa
7 1 0.5 14.10.25
OPTATTHMSMOB 1 https://m.edsoo.ru/863e9fde
BUJI000pa30BaHue.
JlaGopatopnaspabora Ne 2



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

«OnucaHuenpucIocoOIeHHOC
TUOPraHnu3mMa u
e€0THOCHUTEIILHOTOXapaKTepa

Hanpasnenus u

bu6mmoreka [IOK

8 21.10.25
IIYTUMAKPOIBOIIOLIMHI https://m.edso0.ru/863e9cle
9 HeobOpaTumocThIBOTIOIIH 11.11.25
Wctopus xu3Hu Ha 3emiie U
10 . 18.11.25
METOJIbI €€ N3YICHUS
11 ['unoTe3sl NpOUCXOKACHUS 55 11,95 bubmmoreka [{OK
JKHU3HU Ha 3eMIie o https://m.edso0.ru/863ea5a6
12 PazpuTne xu3Hn Ha 3eMire 1o 51295 bu6moreka [IOK
5paM M [ePHOIaM o https://m.edso0.ru/863ea6be
OCHOBHBIE ATAITBI BOJTFOITUU
PacCTUTEIBHOTO U KUBOTHOTO
mupa. [Ipaktuyeckas padora bubnuorexa [JOK
13 pa. \p P 0.5 9.12.25 nomoreta 11
No 1 «3yueHue uckomaembIx https://m.edso0.ru/863ea8bc
OCTaTKOB PacTE€HUI U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasICUCTEMAOPraHu 16.12.95 bubnuorexa [JOK
YEeCKOrOMHpPa o https://m.edso0.ru/863ea48e
15 DBOJIOLMAYEIIOBEKA 53.12.95 bubmuoreka [JOK
(anTpOMIOTCHE3) https://m.edsoo.ru/863eac2c
JBuxymuecussl (hakTopbl) bubnuoreka [JOK
16 30.12.25
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
OCHOBHBIECTAIUUIBOTIOIIMAY
17 A H 13.01.26
eJI0BeKa
Yenoseueckue pacel U b K
18 P 20.01.26 nomotexa [0

MPUPOAHBIC aJallTallun

https://m.edsoo.ru/863eaea2



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

YCJI0BCKa

19

KonTtponsHas pabota o Teme
«OBOJIIOLIMOHHAS OUOJIOTHSL.
Bo3HukHOBEHME U pa3BUTHE
KU3HU Ha 3emiie»

27.01.26

20

DKOJIOTUSIKaKHaYyKa

3.02.26

21

Cpensl oOuTanus u
9KOJIOrHuecKre (hPakTopbl

10.02.26

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

22

AOGuoTtudeckue (HakTopsl.
JlabopaTtopHnas pabota Ne 3.
«Mopdonornueckue
O0COOEHHOCTH pacTeHUH U3
pa3HBIX MECT OOUTAHWUSY.
JlabopaTtopHas pabota Ne 4.
«BnusHMe cBeTa HA POCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)

0.5

24.01.26

bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

23

buoTtnueckuepakTopsl

03.03.26

bu6moreka [IOK
https://m.edsoo.ru/863eb348

24

ODKOJIOTHYECKHE
XapaKTePUCTUKH TOMYJISALINH.
[IpakTuueckas pabota Ne 2
«Iloxcuér mIoTHOCTH
MOMYJISILUNA pa3HbIX BUIOB
pacTeHui»

0.5

10.03.26

25

Coo0bmiecTBaopraHu3MoOB —
OMOIIeHO3

17.03.26

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

26

DKOJIOTUYECKHECUCTEMBI
(3K0CcHCTEMBI)

31.03.26

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



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

27

OcHOBHBIE TTOKa3aTeIIN
9KOCHUCTEMBI. DKOJIOTHUECKHE
HI/Ip aMHUIbI.
CBOMCTBa®KOCHUCTEM.
Cyxkueccust

07.04.26

bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

28

[IpuponHbIEIKOCHCTEMBI

14.04.26

29

AHTpOHOl"eHHBICBKOCI/ICTGMI)I

21.04.26

30

buocdepa —
rJ100aJIbHASIIKOCUCTEMA3EMITH

28.04.26

bubmmoreka [{OK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTUCYIIECTBOBA
HUsAOMoCcQepsl

05.05.26

bu6moreka [IOK
https://m.edsoo.ru/863ebd16

32

UYenoseuecTBo B Onochepe
3emuin. KonTponbHas padota
o teMe "CooOr1ecTa u
9KOJIOTHYSCKHUE CHCTEMBI"

0.5

12.05.26

33

CocymiecTBoBaH€e PUPOABI U
YelioBeYeCcTBa

19.05.26

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

34

KoHTpospHO-0LIeHOYHAs
npolenypa B pamKax
IIPOMEXKYTOUHOH aTTecTaluu
o Ouosoruu 3a kypc 11
KJacca

26.05.26

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34

2.5



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl CpeIHero
0011ero 06pa3oBaHus

CdhopMupoBaHHOCTh 3HAaHUH O MeCTe€ U pOJHU
OMOJIOTUN B CUCTEME HAYYHOT'O 3HAHMSI €CTECTBEHHBIX
HayK, B (DOpPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4HOU KAapTHUHBI MUpa U HAYYHOTO MHUPOBO33PEHMUS;
0 BKJAJE€ POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
O0MOJIOTOB B pa3BUTHE OWOJIOTHH; (YHKIIMOHATIHLHOU
TpaMOTHOCTU YCJIIOBCKa I PCIICHHUA XU3HCHHBIX

3a71a4

YMeHne packpbIBaTh COJIEpP)KaHHE OHOJIOTHUECKHX
TEPMUHOB W TIOHSATHHA: >XW3Hb, KIETKA, OPTaHU3M;
MeTabosm3M (0OMEH BEIIECTB M IpeBpalicHUuE
SHEPTHH), TOMEOCTa3 (caMOperyJsnus), YpOBHEBas
OpraHu3aIus XKUBbIX CHCTEM, CaMOBOCIIPOM3BEACHUE
(penipoayKiusi), HaCIEACTBEHHOCTh, HW3MEHYUBOCTD,

POCT U pa3BUTHE

VYMmeHnue u3JaraTh OuoIorHuecKre TEOPUH
(kJIeTo4Has, XpOMOCOMHAasi, MYTAallMOHHAs), 3aKOHbI
(I'. Mennens, T. Moprana, H./1. BaBmiioa) u yaeHus
(0 umeHTpax MHOrooOpa3usi U  MPOUCXOKACHUS
KynbTypHbIX pactenuid H.U. BaBunoBa), ompenensrts

I'paHHUIbl UX IPUMCHUMOCTHU K )KHBBIM CUCTCMaM

YMeHHe BiIaNeTh METOJaMH HAyYHOTO IIO3HAHHS B
Oouosiorn (HAOJIFOJICHHE W OMHMCAHKE YKUBBIX CHCTEM,
MPOIIECCOB W SIBICHUN; OpraHu3anus U TpPOBEACHUE
OMOJIOTHYECKOTO IKCIIEPUMEHTA, BBIJBIDKEHHE
THIIOTE3HI; BBISIBIIEHHE 3aBHCHMOCTH MEXTy
UCCIIeTyeMbIMU BEJIMYHUHAMU, 00BsCHEHHE
MOJIYYEHHBIX PE3yJIbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX
MOHSITHI, TEOPUI U 3aKOHOB; YMEHHUE JIeJIaTh BBIBOIBI

Ha OCHOBAHUH NOJTYYCHHBIX pe3yJ'IBTaTOB)




YMeHHE BBIACIATH CYLLECTBEHHBIE IIPU3HAKU BUPYCOB,
KJIETOK TPOKAPUOT U SYKAPHUOT, OJHOKIETOUYHBIX M
MHOTOKJICTOYHBIX OpraHnu3MoOB; 0C06CHHOCTI/I
MIPOIIECCOB OOMEHA BEIIECTB U MPEBPAICHUS YHEPTUU
B KJIeTke, (OTOCHMHTE3a,  IUIACTHYECKOTO U
HSHEPreTUYecKoro oOMEHa, XEeMOCHUHTE3a, MHUTO03a,
MeHo3a, OIJIOIOTBOPEHHS, pa3MHOXKEHUS,

MHAMBUAYaAJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHe3)

YMeHue mNpUMEHSTh TOJY4YEeHHbIE 3HAHUSA  JUIS
00BbsiCHEHUS! OMOJOrMYECKUX MPOIECCOB U SBIICHUM,
JUIs  TPUHATUS ~ TNPAKTUYECKUX  pEIIeHUd B
MOBCEIHEBHOM  JKM3HM B  LeNsiX oOecnedyeHus
0€30MacHOCTH  CBOETO  3JI0POBbSI U 3/I0pPOBbS
OKPYKAIOIKX JIFOJIeH, COOII0ACHNUS HOPM IPaMOTHOTO

MOBEICHUSI B OKPYXKAIIIEH MPUPOJHONW  Cpele;

MMIOHUMaHe HEOOXO0IUMOCTH HUCIIOJIb30BaHUS
NOCTHKEHUU COBPEMEHHOM OHoI0rNu u
OMOTEXHOIOTHI JUTSE palMOHAIBHOTO
MPUPOAO0TIOJIL30BAHUS

YMeHue pemnath dJIeMeHTapHBIC TCHETUUECKHE 3a/1aul
Ha MOHO- M JUTUOPHUIHOE CKPEIIUBAHUE, CIICTUICHHOE
HaCJIEJI0BaHUE; COCTABJIATH CXEMbl MOHOTHOPHUIHOTO
CKpeIIMBaHMS JUIA TPEJCKa3aHUsS  HACJICJOBaHUS

IMPU3HAKOB Y OPraHu3MOB

VYMeHue BBITIOIHATh Ja00paTOPHBIC M TPAKTHYCCKUE
paboThI, COOMIOIATh MpaBHIIa NMPU PadOTE ¢ YICOHBIM

1 1a00paTOPHBIM 000PYI0BaHUEM

YMeHHue KpUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH
UHpOpMaLUIO OMOJIOTHYECKOTO coZiep>KaHus,
BKJIIOYAIOLIYIO TICEBIOHAYYHBIE 3HAHUS U3 Pa3IMUHbIX
UCTOYHUKOB (CMU, HaYYHO-TIOMYJISIpHbIE
MaTepuaibl); ATHUYECKUE aCHEKThl COBPEMEHHBIX
UCCIIEJOBaHUI B 6uosiorum, MEIULNHE,

OUOTEXHOIOT U

10

VYMeHue co3gaBaTh COOCTBEHHBIE IIMCHMEHHBIE U
YCTHBIE  CcOoOOIIeHus, 0000mas  OHOJOTHYECKYIO
UHPOPMAIIHIO U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO

HCIIOJIb30BaTh NOHITUNHBIN ammapar OHoI0THH




11 KJIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl CpeIHero
0011ero o6pa3oBaHus

ChopMupoBaHHOCTh 3HAHUH O MECTE H POJIH
OMOJIOTUHM B CUCTEME HAYYHOT'O 3HAHMSI €CTECTBEHHBIX
HayK, B (DOpPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
Hay4YHOU KAapTHUHBI MUpa U HAYYHOTO MHUPOBO33PEHMS;
0 BKJAJE POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
O0MOJIOTOB B pa3BUTHE OWOJIOTHH; (YHKIIMOHATIBHOM
TpaMOTHOCTHU YCJIIOBCKa I PCEIICHHUA XU3HCHHBIX

3a71a4

YMeHne pacKkpbIBaTh COJIEpP)KaHHE OHOJIOTHYECKHIX
TEPMUHOB M TIOHATUMN: BHJ, MOMYNALUS, T€HOPOHI,
SBOJIIONMS, JABIXKYIIUE CHIIBI ((aKTOpPbI) 3BOJIOLMH,
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE,
9KoJIoruueckue (akTopbl, HIKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBHI, PEAYLICHTHI, 1enu MUTaHUS,

9KOJIOTHYECKasi MUpaMua, OuoreoreHo3, onocdepa

Ymenue u3jaraTh OuoIorHuecKre TEOpUU
(aBomonmonHas teopus Y. JlapBuHa, cCHHTeTHYECKas
TEOpUsS SBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimieBoro cxojactsa K.M. bapa, depenoBanus
IJaBHBIX HampaBjieHUd U myred sBomounu A H.
CeseproBa, yuenust o 6uocepe B.M. Bepnaackoro),
OTIPENEeNATh TPAHUIIBI UX MPUMEHHUMOCTH K YKHUBBIM

CUCTCMaM

YMeHHe BJIaeTh METOJaMH HAy4YHOTO IO3HAHHS B
OouoJsiorn (HAOJIFOJICHUE W OMHMCAHKME YKUBBIX CHCTEM,
MPOIIECCOB W SIBICHUIN; OpraHu3anus U TpPOBEACHUE
OMOJIOTHYECKOTO JKCIIEPUMEHTA, BBIJBIDKEHHE
THIIOTE3HI; BBISIBIIEHHE 3aBUCHMOCTH MEXTY
UCCIIeTyeMbIMU BEJIMYHUHAMU, 00BsCHEHHE
MOJIYYEHHBIX PE3yJIbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX
MOHSITH, TEOPUI U 3aKOHOB; YMEHHUE JIeJIaTh BBIBO/IBI

Ha OCHOBAHUH NOJTYYCHHBIX pCByJIBTaTOB)




YMeHHe — BBIACHATH  CYIIGCTBEHHBIC  MPHU3HAKU
CTPOCHHUS OUOJIOTHYECKHUX 00BEKTOB: BHUJIOB,
HOTTYJISIIHIHA, MPO/IYILICHTOB, KOHCYMEHTOB,
PEAYIIECHTOB, OHOT€0LIEHO30B u KOCHUCTEM;
0COOEHHOCTHU IPOIIECCOB HACJIEICTBEHHOU
U3MCHUYUBOCTH, €CTECTBCHHOTO otbopa,
BUJI000pa30BaHus, MPUCTIOCOOJICHHOCTH OPTaHU3MOB,
JNEHCTBUS DIKOJIOTHYECKUX (DAKTOPOB HA OPraHU3MBEI,
MEPEHOCa BEIIEeCTB M MOTOKA YHEPTHH B IKOCHCTEMAX,
AHTPOTIOTEHHBIX M3MEHEHWH B DSKOCUCTEMaX CBOCH
MECTHOCTH, KpyroBOpoTa BEIIECTB u

OMOTEOXMMHUYECKUX IIMKIIOB B Onochepe

YMGHI/IG HpI/IMeHSITB HOJ'IyquHble 3HAHUA JJIA
00bsiCHEHUSI OMOJIOrMYECKUX MPOIECCOB U SIBJICHU,
e HNPUHATUA IIPAaKTUYECKUX  pElIeHuHd B
HOBC@)IHGBHOﬁ JKHN3HU B IIeIsIx o6ecnequI/I$[
0€30MacHOCTH  CBOETO  3JIOPOBBSI M 3JI0POBbBS
OKPYKAIOIIUX JIFOJICH, COOJI0IEHUST HOPM TPaMOTHOTO
MOBEICHUSI B OKPYXKAIOIIEH MPUPOTHOM  Cpele;
IMOHHUMAaHUeE HEOOXOJMMOCTH HCIIOIL30BaHUS
NOCTHKEHUU COBPEMEHHOM OHoJIornu 1A

PaLMOHATILHOTO MPUPOAOIIOJIB30BAHUS

Ymenue peuiatb SJICMCEHTAPHEBIC OMOJOrMYEeCKUe
3aga4dyd, COCTaBJIATH CXEMbl IIEPEHOCA BCIICCTB U

SHEPrUU B IKOcHCcTeMax (LeMy MUTAHUSA)

VYMeHue BBITIONHATh Ja00paTOPHBIC M TPAKTHYECKUE
paboThI, COOMIOIATh MpaBUiIa MPU padboTe ¢ YIeOHBIM

U J1a00opaTOPHBIM 000PYAOBAHUEM

YMeHue KpUTUYECKU OLEHUBATh U MHTEPIPETUPOBATH
uH(pOpPMALIHIO OMOJIOTMYECKOTO COJIepKaHUS,
BKJIIOYAIONIYIO TICEBJJOHAYYHBIE 3HAHUS U3 PA3IUYHBIX
HMCTOYHHKOB (CMU, HAYYHO-TIOMYJISPHBIE
MaTepuabl); paccMaTpuBaTh ro6anbHbIe
3KOJIOTUYECKHE poOIeMbl COBPEMEHHOCTH,
dbopMUpOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3UIIHIO

10

YMeHue co3gaBaTh COOCTBEHHBIE ITUCHMCHHEIC U

YCTHBIE  CcOOOIIeHus, 0000mas OHOJOTHYECKYIO




I/IHCI)OpMaI_II/IIO M3 HCCKOJIBKUX HUCTOYHHKOB, I'paMOTHO

UCII0JIb30BaTh NOHSITUHHBIN anmnapar OMoJ0ruu




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

Hp0BepﬂeMLIﬁaﬂeMeHTcouepmaﬂuﬂ

buonorusikakHayka

1.1

buonorus — Hayka o >xuBOoM mnpupozae. Posp Ouosorun B (popmupoBaHUU

COBPEMEHHOU Hay4yHOU KapTUHBI MUpa. CHCTEMaOHOIOTUUECKIUXHAYK

1.2

Meroapl MO3HAHUS KUBOW MPUPOJBI (HAOMIOIEHUE, SKCIIEPUMEHT, OIHMCAHUE,
W3MEepeHue, Kiaccuukanus, MOJCIUPOBAHUE, CTAaTHUCTHUECKas oO0paboTka

JTAHHBIX )

JKuBrle cucTeMBl 1 UX opraHusanmnsa

2.1

XKusble cuctembl (OHMOCHMCTEMBI) Kak IMpeaMeT u3ydeHus ouonoruu. CBoiicTBa

OMOCHCTEM M X Pa3HOOOpazne

2.2

YpoBHUM oOpraHuzani OHOCUCTEM: MOJIEKYIISIPHO-TE€HETUYECKHH, KIETOYHBIH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUIOBOH, SKOCHCTEMHBIN, OMOCEpHBIN

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUN COCTAaB KIETKA. XHUMHYECKUE DJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKpO3JeMeHThl. Boma u wmuHepanpHble BemecTBa. DOYHKIIMHU BOJBI H

MHHEPAJIBHBIX BEMICCTB B KIICTKE. HOI[I[Cp)KaHI/IeOCMOTI/ILIeCKOFO6aJ'Icha

3.2

benku. CoctaB M CTpocHHE OCIKOB. AMHUHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
HesamenumMple ¥ 3aMeHUMBIE AMMHOKHCIOTHL. AMMHOKHCIIOTHBIH COCTaB.
YPOBHH CTPYKTYphI OCIKOBOM MOJICKY/IbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOWCTBAa OCJIKOB. bBuosornueckue
(GbyHKIMH OENKOB.

®depmeHThl — Onosoruveckue kKatanu3atopbl. CTpoeHue (epMeHTa: aKTUBHBIN
LEHTD, cyOcTpaTHast CHCIM(PUIHOCTD. KodepmeHTHI. BuraMuHbI.

OTJ'II/I‘II/ISI(I)CpMeHTOBOTH COPraHu4YCCKUXKATAJIN3aTOPOB

3.3

VYraeBopl: MOHOCaxapuabl (TJII0KO3a, prlo3a M J1€30KCHpH003a), Aucaxapuibl
(caxapo3a, JlakTo3a) M MoJMcaxapuibl (Kpaxmal, TJIMKOTEH, IeJUII0JI03a).
buonornyeckue GyHKIIUN YIIEBOJIOB.

Jlunuasl:  TpUrIMUEpUIsl,  cTrepounsl,  (pochomumuasl.  ['mapodunbHo-
ruspooOHble cBoiicTBa. buosormueckue ¢ynkuuu nunujaos. CpaBHEHHE

YrijieBo0B, OCJIKOB M JIMIIUI0B KaK HCTOUYHHUKOB SHCPTUU

3.4

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotnael — MOHOMEpBI HYKJIEMHOBBIX




kucnot. Crpoenune u ¢ynkuuu JIHK. Crpoenme u ¢dynkimuu PHK. ATO:

CTpoeHue 1 PyHKIUU

3.5

Hwuronorusa — Hayka o kietke. Knertounas teopusi. MeTo1bIn3y4EeHUAKIETOK

3.6

Knerka xak nenoctHas »xwuBasg cuctema. OOImMe NPU3HAKU KIETOK: 3aMKHYTas
HapyxHass mMemOpana, mojekynsl JJHK kak renermueckuii ammapar, cucrema

cuHTEe3a Oernka

3.7

Tunsl KJIETOK: SyKapuoTHueckas U npokapuoTrueckas. OCOOEHHOCTH CTPOEHUS
npokapuoTHYeckord  kieTtku. Kierounas crenka Oakrepuil.  Ctpoenue
JYKapUOTHYECKON KIIEeTKH. OCHOBHBIE OTJIWYHUS PACTUTEIHHOM, XUBOTHOU U

rpuOHOM KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKa, TIJIMKOKAJIMKC, HX
¢yukiuu. [lnazmarnueckas memOpaHna, e€ cBoiictBa M pyHkiuu. L{uronnasma u eé
opranouipl. OgHOMEMOpaHHBIE OPraHOMJIbI KIETKH: 3HIOIUIa3MAaTHYeCcKas CETb
(OIIC), anmapar ['onbmku, au30coMbl. [loyaBTOHOMHBIE OPraHOMABI KIIETKHU:
MUTOXOHJPUH, IUIACTUBL. [IpoMcXokaeHrne MHUTOXOHIPUN M TulacTHA. Bubl
miactua. HemeMOpaHHbIE OpraHOUAbI KIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTP,

PECHUYKH, KT'YTHUKH. qDYHKHI/II/IOpFaHOI/I)IOBKIIeTKI/I. Bxirouenus

3.9

SAnpo — perymsatopHbiii 1eHTp KieTku. CTpoeHue smpa: siaepHas 000JI0YKa,

KapuoIla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCIOPTBENMIECTB B KJIETKE

}KI/I3H6I[65[TGJ'IBHO CTBKJICTKH

4.1

OOmeH BemiecTB, WM MeTa00IM3M. AcCUMHIANMS (TUIACTHYECKUH OOMEH) u
TMCCUMWIALUS (PHEPreTHUECKU OOMEH) — JBE CTOPOHBI E€IWHOTO Ipolecca
Merabosim3ma. Tumbl oOMeHa BemecTB: aBTOTpO(HBIA U TerepoTpodHbIi. Poib

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE

4.2

®ortocunrte3. CBeToBast u TeMHOBas (pas3bl poTocuHTe3a. Peakiuu GorocuHTesa.
DddextuBHOCTh (hoTOCUHTE3a. 3HaueHUEe (POTOCHMHTE3a AJS KU3HU Ha 3eMIe.
Bnusnue ycnoBmii cpenpl Ha (POTOCHHTE3 M CHOCOOBI TOBBIIMICHUS €TO
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCUHTE3UpyIoIIue OakTepuu. 3HauY€HHWE XEMOCHHTEe3a IS

JKA3HM Ha 3emiie

4.3

9HepreTquCKHﬁ OOMEH B KIIETKE. Pacmienienue BCIICCTB, BBIICICHHUEC H
AKKYMYJIIMPOBAHUEC OHEPTUU B KIICTKC. OTallbl OHEPICTUYICCKOTO oOMeHa.
I'mukonus. EpO)KCHI/IC n €ro BHUIBI. KI/ICJ'IOpO)IHOG OKHCJICHHUEC, WJIN KIJICTOYHOC

npixanue. DPpPpeKTHBHOCTbIHEPreTUYECKOr000OMEHa

4.4

Peakiiun matpuuHoro cuntesa. I'enernyeckas nnpopmarus u JJHK. Peanmuzanus

T€HEeTHYECKOI I/IH(I)OpMaI_[I/II/I B KJeTke. I'eHeTHMYeCKHM KOJI M €ro CBOMICTBa.




Tpanckpunuus — marpuunbiii cunte3 PHK. Tpancnsuus — O6uocuntes Oelnka.

KoaupoBanneamunokucnot. Poaspubocom B bnocunTe3edenka

4.5

Hexnerounsie ¢opmel ku3HU — BUpychl. Mcropusi oTkpeitusi BupycoB (JI.H.
WBanoBckmii). OCOOCHHOCTH CTPOCHHS W IKU3HEACATEIHHOCTH BHPYCOB.
Bakrepuodarn. bone3sHu pacTeHMWil, KXUBOTHBIX W 4YEJIOBEKAa, BBI3BIBACMEIC
Bupycamu. Bupyc ummyHnonepunura yenoseka (BUY) — Bozoynurens CIIN/da.

[Mpodunakrrka pacpocTpaHeHUs] BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

Knerounsrii 1Mkn, WM SKU3HEHHBIM TWKI KieTku. WHTepdaza u MHUTO3.
[Ipouecchl, mpoTekatonie B uHTep(aze. Perumkanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crpoenne xpomocom. XpOMOCOMHBIN HabOp — KapHOTHIIL.
JuniouaHbId W TAIUIOUJIHBIA ~ XPOMOCOMHBIE  HaOOpbhl.  XPOMATHUIBI.
HuTronornyeckue OCHOBBI PA3sMHOXKEHUS U HUHAMBHUIYAJbHOTO Pa3BUTUA
OpraHU3MOB.

Henenne kierkm — wmuto3. Cragum mutosa. IIporeccsl, mpoucxonsdunue Ha

PAa3HBIX CTAAUAX MUTO3A. bromornaecKuicMBICIMHATO3a

5.2

@opMBI Pa3MHOKEHHUS OPraHU3MOB: OECIoJioe W TOoJIoBoe. Bumsl Gecronoro
Pa3sMHOXEHHMsS: JIeJICHUE HAJBOE, IIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE.

I/ICKYCCTBGHHOGKJ'IOHI/IpOBaHI/IeOpFaHI/ISMOB, Cro3HAaYCHUCIJISICCIICKIIN U

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECIOJIOrO.
Meiio3. Cramum wmeito3a. I[lpomecchl, mpoucxoisniMe Ha CTagusix Menosa.
[ToBenenue xpomocoM B Mmeiose. Kpoccunropep. buonornueckuicMmbIC U

3HaYeHUeMelo3a

5.4

I'amerorenes — mpouecc O6pa3OBaHI/I${ IIOJIOBBIX KJIETOK Yy XHMBOTHBIX. ITonoBele
KEJIE3bl: CCMCHHUKHN U SIMYHUKHU. O6pa30BaHHe M Pa3BHUTHUEC IIOJIOBBIX KJIETOK —
rameET (CHepMaTOSOI/II[, HﬁHeKHeTKa) — CIICPMATOI'CHE3 nu OOTI'CHC3.
OCO66HHOCTHCTpOGHHHHﬁHCKJ’IGTOK H  CIICPMATO30UI0B. OHHO,Z[OTBOpeHI/Ie.

ITapTenorenes

5.5

WnnuBuayanbHoe  pa3Buthe  (OHTOreHe3).  OMOpPHOHAIBHOE  pPa3BUTHE
(amOpuorenes). Jranbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpynsius, opraHorernes. [loctamOpruoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: TMpsAMOeE, HempsMoe (JIMYMHOYHOE). BriusHue
Cpelbl Ha pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKAEHHBIC
YPOJCTBA.

Poct u pazButue pacrennii. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,

CTaluu pa3BUTHUA




HaCHeI[CTBeHHOCTB U USMCHYUBOCTHLOPIraHU3MOB

6.1

IIpeamer u 3agaum reHetuku. Mcropus pa3BUTHA T€HETHKU. BKiIax pocCHMCKUX
U 3apyOeXHBIX Y4EHBIX B DPa3BUTHE TEHETHKH. METOJbl T'€HETHKH
(THOPHUIOIOTUYECKUH, IATOr€HETHYECKHU, MOJICKYJISIPHO-TEHETHYECKU ).
OcHOBHbBIE T'€HETUYECKUE MOHATHS. |'eHeTHueckas CUMBOJIMKA, UCIOJIb3yeMas B

CXeMax CKpelBaHUN

6.2

3aKOHOMEPHOCTH HACJECJAOBAHUS TMPU3HAKOB, ycTaHOBIEHHbIe [. Menzaenem.
MoHoruOpuaHOe CKpelmuBaHue. 3aKOH €IWHOOOpa3us THOPUIOB IEPBOTO
nokoneHus. IlpaBuino goMUHMpOBaHMs. 3aKOH PpACIICIJICHUS TPU3HAKOB.
I'unioresa unctoTel rameT. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurunbpuaHoe ckpemnBaHue. 3aKOH HE3aBUCHUMOTO HAClIeIOBaHWS TPU3HAKOB.
[{utoreHeTnyeckne OCHOBHI JUTHMOPUAHOTO CKpENIMBaHUS. AHAIM3UPYIOIIEe
CKpemnBanve.  Mcnonb3oBaHME — aHAIM3HUPYIOIIETO  CKPEIIMBAHUS A

OTIpe/ieNIeHUs] TEHOTHIIA 0COON

6.3

CuerieHHOe HacienoBaHue npuszHakoB. Pabora T. Moprana no cuenjieHHOMY
HacleoBaHUIO TeHoB. Hapymenuwe cuersieHHss TEHOB B pe3ysbTare
KPOCCHHIOBEpa. XpOMOCOMHAsi TEOpHsl HAaCJIEICTBEHHOCTH. ['eHeTmueckue
KapTBhl.

I'eneruka momna. XpoMOCOMHOE€ OMNpEAEICHHE MoJia. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. I'omorametHble u reTeporaMeTHbIe OpTaHU3MBI.

HaCHe,Z[OBaHI/IerI/IBHaKOB, CIHCINICHHBIX C ITIOJIOM

6.4

H3menunBocTh. BHOBl M3MEHUYMBOCTH: HEHACIEACTBCHHAsA M HACJEACTBEHHAS.
Pone  cpempl B HEGHACIICNCTBEHHOW  W3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(GUKAIIMOHHONW W3MEHYMBOCTH. BapualMoHHBIA psAJ W BapuallMOHHAs
kpuBas. HopMa peakuun npusHaka. KoamdyecTBeHHbIE 1 KAY€CTBEHHBIC MPU3HAKU

H UX HOPpMA pCaKIUM. CBOﬁCTBaMOI[PI(bPIKaHI/IOHHOIZPISMCH‘IHBOCTH

6.5

HaCJ'IC,Z[CTBCHHaSI, I TI'CHOTHUIIMYCCKasA, HN3MCHYHMBOCTD. KomMOunarusHas
W3MEHYMBOCTh. Melio3 U I0JIOBOM mnmponecc — OCHOBa KOMOMHATHUBHOMI
HN3MCHYNBOCTH. MYTaI_[I/IOHHaH HU3MCHYHMBOCTD. Knaccmbnxaum[ MYTaHHﬁ:
T'CHHBIC XpOMOCOMHBLIC, TCHOMHBLIC. YacroTa u IIPUYHUHBI MYTaHHﬁ. MYTaFeHHBIe
(I)aKTOpLI. 3aK0H TOMOJIOTHYECKHUX pAd0OB B HaCHe,Z[CTBeHHOﬁ n3MeHuuBoctu H.I.

BasuioBa

6.6

I'enernka uenoBeka. Kapumotunm wuyenoBeka. OCHOBHBIE METOJbl T'€HETHKH
YeJI0BEKA: TEHEAIOTUYECKH, OJIM3HELIOBBIH, LIUTOr€HETUUECKUH,
OMOXUMHUYECKUH, MOJIEKYJIsIpHO-TeHeTHuYeckuii. CoBpeMeHHOe OIpeseieHne
TEHOTHUIIA: TIOJHON€HOMHOECEKBEHUPOBAHNE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C
nomoinbto IIIIP-ananu3za. HacnenctBennsle 3a0ojieBaHUSI YellOBEKA: T'€HHBIE

601€3HM, OOJIE3HU C HACIEJCTBEHHOW MpPEapacHoI0KEHHOCTbIO, XPOMOCOMHbIE




6one3nn. ComaThyeckue M TeHepaTHBHbIE MyTauuu. [IpuHIMIBI 370pOBOTO
06p333 KU3HHU, JHUAarHOCTHKMU, HpO(I)I/IJIaKTI/IKI/I n JICUCHHUA T CHCTHUYCCKHUX
0one3Held. MeauKo-TeHeTHUECKOe KOHCYJIbTHUPOBAaHUE. 3HAYCHHE MEIUIIMHCKON

TCHCTUKHU B MPCAOTBPAICHUHN U JICUCHUN I'CHCTUYICCKUX 3a00JIEBaHMI YeJIOBEKa

Cenexuusiopranu3moB. OCHOBBIOMOTEXHOJIOTUU

7.1

Cenexuusi Kak Hayka M IpoLECC. 3apOXKICHHME CEIEKLUU M JIOMECTHUKAIIMSL.
Yuenne H.M. BapwioBa 0 TMEHTpax TMPOUCXOXKICHUS ¥ MHOT000Opa3us
KYJIbTYPHBIX pacTeHuil. [leHTpBITPOUCXOXKICHUAIOMAITHUX)KUBOTHBIX. CopT,

1opoJia, IMTaMM

7.2

CoBpemeHHbIE METOJbl CeNeKIUU. MaccoBblii M MHAWBUIAYAJIBHBIM OTOOPHI B
CEJIEKIIMM pacTeHUH M KUBOTHBIX. OleHKa 3KcTepbepa. bim3kopojcTBEHHOE
ckpemrBaHue — MHOpuauHr. Ywucras nuHusa. CKpemMBaHUE YUCTBIX JIMHUIL.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOe CKpelMBaHue — ayTOPUAMHT.
Otnanénnass rubpuamzanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHes u
MOJIYYCHUE TMOJUIIOUJ0B. J[OCTMIKEHHMSI CENeKIMU PACTEHUH, >KMUBOTHBIX U

MHKPOOPTraHU3MOB

7.3

buoTexHoJIOTHS KAk OTpacib MPOU3BOACTBA. ['€HHAs WHKEHEpUs. OTambl
co3manus pexkomOuHantHoM JIHK wu Tpancrennsix opranusmoB. Kierounas
nrxeHepus. Kinerounsie KyJbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTECHHIA.
KiioHnpoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
DKOJIOTUYECKHUE u ATUYECKUETIPOOTIEMBI. I'MO -

TFeHEeTUYECKUMOAU(PUIIMPOBAHHBICOPTaHU3MBI

11 KIJACC

Kon

IIpoBepsieMbliidIeMeHTCOIEPKAHUS

DBOMIOIIMOHHASIONOIOTUS

1.1

DBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTUH.

CugerenbctBa  3Bosouuu.  IlameoHTtonormueckue:  MoOCiIeI0BaTEIbHOCTD
MOSIBJIEHUSI BUJOB B MAJCOHTOJIOTMYECKOM JIETONHUCH, TNepexXoJHble (POPMBI.
buoreorpaduueckue: cxoacTso u paznuuue ¢ayH u Giaop MaTepuKkoB U OCTPOBOB.
DOMOpHOJIOTHUECKUE: CXOJCTBA W pa3iuuus SMOPUOHOB pa3HbIX BHJOB
MO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHE: T'OMOJIOTMYHBIE, aHAJIOTHYHBIE,
pyAMMEHTapHbIE OpraHbl, aTaBU3MbI. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO

MCXaHU3MOB HACICACTBECHHOCTH M OCHOBHBIX MeTa0O0JIMYEeCKUX HYTeﬁ Yy BCEX




OPraHu3MoOB

1.2

OpomonmonHas Teopus Y. [{apsuna. [Ipeanoceuiku BO3SHUKHOBEHUSI JapBUHU3MA.
JIBMOKYIITME CHJIBI BOJIIOLMY BUIOB 10 [lapBuHY (M30BITOYHOE Pa3MHOXKEHHUE TIPU
OTPAaHMYEHHOCTH PECypcoB, HEONpenenéHHas H3MEHYMBOCTh, Oopnba 3a

CYIIECTBOBAHHE, ECTECTBEHHBIN 0TOOP)

1.3

Cunrernueckass teopus osBojouun (CTD) u  ocCHOBHBIE €€ IMOJIOKEHUS.

MI/IKPOBBOJIIOIII/I?I. HOHyJI?[III/Iﬂ KaK €IMHHUIa BHJa U 3BOJITOITNHN

1.4

JBuxymue cuibl ((akTopbl) 3BOMIONUU BUAOB B Ipupoie. MyTanuoHHBIN
IpoLecc U KOMOMHATHBHAs M3MEHYMBOCTh. llomynsiuoHHBIE BOJHBI U Jpeid
reHoB. M3omsamus u murpauus. EcrecTBeHHbI 0TOOp — Hampapistomui GakTop
9BOTIONMU. DPOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocoOaeHHOCT,  OpPraHM3MOB  Kak  pe3yinbTar dBoyouuu. Ilpumeps
MPUCTIOCOOIEHUH Y OpraHn3MoB. ApoMoph03bl U HAMOAJANTALIUH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHoBHBIE (OPMBI BUI00OpA30BaHUS:

reorpagu4eckoe, IKOJIOTHIECKOe

1.5

Makpossomtonusi.  QopMbl  3BOJIOUMU:  (QUIETHYECKas,  JAUBEPreHTHasd,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTeIBoIIOIMH

Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIIE

2.1

JloHayuHble TpeACTaBICHUS O 3apOKJEHUU >KU3HU. HayuHble TruUnoTessl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: aOuOreHe3 U MaHcmepMus. XHUMHUYECKas
SBOJIIONMS.  DKCIEPUMEHTAIBHOE TMOJTBEPKICHHE XUMHYECKON  HBOJIIOLIMU.
Hauanpabie aTambel Ouosnornyeckoi sBostonmu. ['umoreza PHK-mupa. Ilepswie

KJICTKHU U UX 3BOJIOLIHA. (DOpMI/IPOBaHI/Ie OCHOBHBIX I'DYIIII ) KUBBIX OPIraHU3MOB

2.2

Pa3zButue xu3Hum Ha 3emiie mo spaM U nepuojgaM. Karapxeil. Apxeiickas u
npoTepo3oiickas dpbl. Ilaneosoiickas spa W e€ NEpHOIbl: KeMOPHUHCKHA,
OPJIOBUKCKUW, CHIIYPUHUCKUH, JEBOHCKHUM, KaMEHHOYIOJIbHBIM, MEPMCKUM.
Me3so3oiickas 3pa u €€ Mepuoibl: TPUACOBBIN, IOPCKUNA, MEJIIOBOM.

KaitHo3o¥ickass 3pa u €€ nepuoabl:  NAJIEOTE€HOBBIM,  HEOIC€HOBBIMH,
AQHTPONOI'CHOBBIM. XapaKTepUCTUKA KIUMaTa W TE€OJOTHYECKUX MPOLIECCOB.
OcCHOBHBIE 3Tambl IBOJIOLUNU PACTUTEIHLHOTO U KUBOTHOTO MHUpa. ApOoMOpP(O3bI y
pacTeHuid W KUBOTHBIX. [losiBlIeHHMe, pacuBET M BBIMHUpPAHHME TPYII KUBBIX

OpraHnu3MoOB

2.3

Cucrema OpraHu4eCckoro Mupa KaK OTpaKCHHUEC 3SBOJIIOIHNU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTraHNU3MOB

2.4

3BOJ’IIOI_[I/I$I YCJIOBCKaA. AHTpOHOJ’IOI‘I/I}I KaK Hayka. PazButue Hpe,[[CTaBJ'ICHI/Iﬁ 0




MIPOUCXOXKICHUM 4YelloBeka. Meroapl u3ydeHHs aHTpornoreHe3a. CxoacTtBa u
pa3nu4Ms YeIOBEKa U )KMUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHHIE YEIIOBEKA.

JBuxymue cuibl (PakTopsl) aHTpororeHe3a. HacneacTBeHHAass U3MEHUUBOCTh U
€CTeCTBEHHBIH 0TOOpP. OOLIECTBEHHBIHOOPA3KU3HU, U3TOTOBICHUCOPYIUNTPYAA,

MBIIIJICHUE, PEYb

2.5

OcHOBHBIE CTaIMM W BETBH 5SBOJIIOIMHM YEJOBEKa: aBCTpAJONUTEKH, YenoBek
ymenbii, YenoBek mnpsamMoxondmiui, YenoBek HeaHAEpTAIbCKUM, YenoBek
pasymHubiii. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpEMs CYILECTBOBaHHS, 00JaCTh

pacripocTpaHeHusi, 00bEM FOJIOBHOIO MO3ra, 00pa3 *KU3HH, OpYAUs

2.6

UYenoseueckue packl. OCHOBHBIE OOJIBILIME pachl: €eBponeouHas (eBpasuiickasi),
HErpo-aBCTpajIouHast (3xBaTOpHANIbHAA), MOHIOJIOUAHAs (a3marcko-
amepukaHckasi). UepTel NpUCOCOOIEHHOCTH MPEICTaBUTENIEH YEIOBEYECKUX pac

K YCIIOBHSIM CylIeCTBOBaHMs. EAMHCTBO yenoBeueckux pac. Kputukapacuzma

OpraHu3Mbl 1 OKpyKaromascpeaa

3.1

Okonorus Kak Hayka. 3ajaud M pa3feibl HKOJOTMU. MeTosl 3KOJOrMYECKHX
HCCIeIOBaHUN. DKoJIoTHYeckoe MHpoBo33peHue. CpeaploOuTaHUusSOpraHUu3MOB:

BOJHasi, HA3EMHO-BO3AyIIIHAs, IIOUYBCHHAA, BHYTPHUOPraHU3MCHHAs

3.2

Oxosormueckue  ¢dakrtopel.  Knmaccudukamuss  dKOJIOTHYECKUX  (PaKTOPOB:
a0MOTHYECKHE, OMoTHYECKHE " AHTPOIIOTCHHBIE.

JleficTBHEIKOIOTHYECKUX(PAKTOPOBHAOPTaHU3MBI

3.3

Abunotuueckue (akTophl: CBET, TemIepaTypa, BIaKHOCTb. DOTONEpHOIU3M.
[Ipucnocobnenuss opraHu3MOB K  JEGHCTBUIO  aOMOTHYECKUX  (DAaKTOPOB.

bunonoruyuecku CPUTMbI

3.4

buotnueckue ¢axtopel. Bumbl OMOTHUECKHMX B3aUMOJEHCTBUN: KOHKYpPEHIHS,
XMUIIHUYECTBO, TMAapa3UTU3M, MYTyalu3M, KOMMEHcalu3M (Haxj1eOHUYeCTBO,
KBapTUPAHTCTBO), aMEHCaIIU3M, HEUTpaITu3M.
3HaueHNEeONOTHYECKIXB3aNMO I CTBUIIISICYIIIECTBOBAHUSIOPraHU3MOB B

HpI/IpOI[HLIXCOO6H_IeCTBaX

3.5

OKOJIOTUYECKHUE XapaKTCpUCTUKU MOITYJISALINH. OcHOBHBIE IIOKa3aTCIn
nonyidanuu: 4YUCICHHOCTb, INNIOTHOCTb, POXKIAACMOCTb, CMCPTHOCTbH, IIPUPOCT,

MUrpanusl. I[I/IHaMI/IKaLII/ICJ'ICHHOCTI/IHOHYJIHI_II/II/I u eéperynﬂunﬁ

COO6H_[6CTBE[ M 3KOJOT'MYCCKUCCUCTEMBI

4.1

CoobmiecTBOo opraHuzmMoB — OuoneHo3. CTpyKkTypsl OHOIIEHO3a: BHJIOBasd,
NPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-nomuHantel. CBsi3M B

OHOoIlEHO3E




4.2

DKkonoruveckre Ccuctembl (9kocuctemsl). [lomstme 00 9SKocuctemMe U
ouoreonieHo3e. DOyHKIMOHAIBHBIE KOMIOHEHTBI HSKOCHUCTEMBI: IPOAYLEHTHI,
KOHCYMEHTBI, peIyleHTbl. KpyroBopoT BemecTB U MOTOK SHEPTHH B 3KOCHCTEME.
Tpoduueckue (mumieBbie) YpPOBHU OKOcHCTeMbl. [lumieBbie menmu W CeTH.
OcHOBHBIE TIOKA3aTeNM HKOCUCTEMBI: OuoMacca, MPOIYKIHS. DKOJOTHUYECKHE
NUpaMHubl: OPOAYKLUHH, 4YHCIEHHOCTH, Ouomaccel. CBoOHCTBa 3KOCHUCTEM:

YCTOMYUBOCTD, CAMOPETYIISLMS, pazButue. CyKieccus

4.3

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHCTEMAa XBOMHOIO WK
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHBIE SKOCHUCTEMBI. ATPOIKOCHUCTEMBI. YpbosKocHucTEeMEI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHE arpodIKOCUCTEM U YPOOIKOCHCTEM.
buopazHooOpasue kak (¢aktop ycroWumBoctu dKocucteM. CoxpaHeHue

OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. ['panHunpl, cocraB U CTpyKTypa
ouocheprl. XKupoe BemectBo u ero ¢Gyakuun. OcobeHHOCTH OHOChEphl Kak
rno6anpHOM 3KOocucTeMbl. JlMHaMHuueckoe paBHOBecMe W oOOpaTHas CBS3b B
ouocdepe. KpyroBopoThl BemecTB W OWOTCOXMMHUYECKHE IMKIBI AJIEMEHTOB

(yrnepona, a3oTa). 3oHaIbHOCTEOHOCHEPHI. OCHOBHBICOMOMBICYIITH

4.5

UYenoseuectBo B Omocepe 3emin. AHTPONIOTCHHBICE M3MEHEHHS B Omocdepe.
['moGanbHBIE SKOJOTUYECKUE TPOOITEMBI.
OcHOBa  palMOHATBHOTO  YIPABJICHUS MPUPOJHBIMH  pEecypcaMH H  HX

HCIIOJIb30BAHUC. Z[OCTI/I)KCHI/IH6I/IOJ'IOFI/II/I H OXpaHaIIpupO bl




YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /ITox

pen. [laceunuka B.B., Akunonepnoe obmectBo «3narenbcTBo

«IIpocsemenue»

* buonorus, 11 knacc/ bensies [1.K., bopoaun I[1.M., deimiui .M. u apyrue;
nox penakiueit bensiera [1.K., Apmmimuna .M., AkiinoHepHoe o011ecTBO
«M3parensctBO «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. Poccuiickuii yueOHuk. bruonorus. Metonudeckas moMoIib
https://rosuchebnik.ru/

2. Enunoe coaeprkanue obiero oopasosanus. buonorus https://edsoo.ru/
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
1. bubnuoTeka 1uppPoOBOro 06pa3oBaTeILHOr0 KoHTeHTa Myschool.edu.ru
2. bank 3amanmii EctecTBeHHOHaY4YHAsI rpaMOTHOCTS (INStrao.ru)

3. OTKpBITHIN OaHK 3aJIaHHUK JJI OLICHKH €CTeCTBEHHOHAYYHOU rPaMOTHOCTH
(fipi.ru)

4. Chepym (prof-sferum.ru)

5. I'azera «buosorus» u caitt st XKypaan «buonorus» (1sept.ru)
yunTeneit «5 uay Ha ypok OMonorum»

6. 'ocynapcTBennblit JlapBuHOBCKUI My3eii darwinmuseum.ru



7. Mup KMBOTHBIX: 3JIEKTpOHHBIC Bepcun KHUT http://animal.geoman.ru
8. IMomynspuas snuuknonenus «daopa u GayHa»
http://www.biodat.ru/db/fen/anim.htm

9. Penkue u ncuesaroniye ;xuBoTHeIE Poccun u 3apy0esxbs
http://www.nature.ok.ru

10. DnekTpoHHBIN yueOHUK 1o Onostoruu http://www.ebio.ru

11. Becepoccuiickast omuMnuaaa MKOJIbHUKOB MO OUOJIOTHUN

http://bio.rusolymp.ru
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