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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHHSI 00 OOLIUX LENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenuguke 6uosoruu, e€ 3Ha4eHUH B MTO3HAHUU >KMBOM MPUPOABI U 00EeCTIeYeHUN
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS W PA3BUTUA OOYUYAIOIIMXCA CPEACTBAMU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXMPEIMETHbIX ¥ BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH 00Opa30BaTeIbHOrO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JeSTENbHOCTH/Y4eOHBIX JCHCTBUN 00y4alolUXCsl IO OCBOCHHUIO COJIEP>KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
POCMATPUBAETCS  HAMPABIEHHOCTh Ha PpPa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsify ¢ U3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHii, a TakkKe 3HaHUU O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMs IPUKIAAHBIX 3a/1a4, B
TOM 4YHUCIIE: MPOPUIAKTUKN HACIEICTBEHHBIX 3a00JEBaHUI 4YeIOBEKa, MEIHMKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTEIbHOCTH YEJIOBEKa HA COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CWIIEHHE BHUMAaHHUS K IPUKJIATHOW HAMPABIEHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpass mpexanonaraer (GopmMupoBaHue y  0OydaroUIMXCs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOU KapTHUHE MHUpA, paciiupseT U 000OIIaeT 3HaHUS O >KUBOW MpHUpoAe, €€
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJOTMUYECKOr0 MBIIUIEHUS, IEGHHOCTHOIO OTHOLIEHUS K dUBOU MpUpoje
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
WHTEUICKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX ¥ HUH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXKEHUA O TpeIHAa3HAYEHHH Y4eOHOro IpeaMera
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYyJIbTYpOCOOOPA3HOTO MOJX0a, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TpPaKTUUYeCKoi aedrerbHocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CrpykTypupoBaHuE coOJEpKaHHUsl y4eOHOro maTepualia B Iporpamme Io
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIIOLMU. B cOOTBETCTBHYU € 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kinerka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak



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

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEUCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

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

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 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 OpraHU3AIMH, BBIIAIOUIUXCS OTKPHITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHU3AINY;

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

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

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

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

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUU B IMIOBCEIHEBHON JKM3HU JIIS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3200JICBaHMM.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBJSETCS OOS3aTeIbHBIM YYCOHBIM MPEIMETOM, BXOISAIIAM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, OMKMCaHHE,
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 PA0OThI:

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

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

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

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. YPOBHU OpraHU3alUKN OMOCUCTEM
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

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

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.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUYHAS CTPYKTypa). XHWMHUYECKHE CBOMCTBa OenkoB. buomorndeckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. Butamunsl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl  (TJr0ko3a, pubo3a ©  Je30KCUpudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BO/IOB, OEJIKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPIHH.

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

HuTonorust — Hayka o kietke. Knetounas Teopus — npumMep B3aMMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »yKapuoTHYecKas U Mpokapuotuyeckas. OcoOEHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [nazmaruyeckas memOpana, e€ cBoiicTBa u pynkuuu. l{urornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHAPWH, IUIACTHUBI.
[TpoucxoxxaeHne MHUTOXOHAPHN u TutacTuA. Buabl mmactua. HememOpannbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

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

TpaHcopT BEHIECTB B KIETKE.

JdemoncTpanum:

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

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

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «buocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI O€NIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapHUOTHYECKON KIETKH», «CTpOECHUE KUBOTHOU KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, HW3MEPEHHM, DKCIIEPUMEHTOB, MHUKpOIpenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpErnapatax U HX
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 W DHEPIMH B TMOHUMAaHHUHU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
doTocunTe3a. IhPekTUBHOCTh POTOCHHTE3a. 3HaUCHHE (HOTOCUHTE3A ISl KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

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

DHepreTuueckuii oOMeH B KIeTke. PaciuernieHue BelecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecCKOro 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 reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
Oenka. Otambl TpaHchsnuu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom 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 nmmyHonedpuuura yenoseka (BUY) — Bo3z0yaurtens CIIN/a.



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

JdeMoHcTpanum:

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

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Monenu-anmukanuu «Yapoenne [IHK u Tpanckpumniumsy,
«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 uHTepdaze. Permkamus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JIunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — Muto3. Cranuu muto3za. Ilpounecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

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

Meito3. Cragum Mmeiio3a. Ilpoiiecchl, mpoucxoasiiye Ha CTaaAusSX Meio3sa.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. bHOIOrMYecKuid 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 CTpOEHHUS SMIEKIETOK U crepMaTo30uAoB. OIUIOA0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuusa, opraHoreHes. IloctamOpuonanbHOe pazBuTHe. Turnbl
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



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

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», «Knetounsrii nmukin», «Pemnukauus JHK», «Mutosy,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
YenoBeKa», «OCHOBHBIE CTaIU OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo301 bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpeIlKa JyKa», MarHuTHas MOJeb-almuiuKanus «JleaeHue KiIeTku», 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. «/3ydeHue CTpOEHHs TOJOBBIX KJIETOK 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 TEHETUKU. MeToAbl TEHETHKU (THOPHUIONIOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. Menaenem.
MonorubpuaHoe CKpemrBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

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

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HacJIeIOBaHUIO TeHOB. HapylieHne cuernieHus reHoB 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 peakunun npuszHaka. KoauuecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKKM U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATUBHOMU
U3MEHYMBOCTU. MyTalinoHHast u3MeHYuBOCTh. Knaccudukanust MyTaiuii: 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. Kapuotunm dyenoBeka. OCHOBHBIE METOJ/Ibl TE€HETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[[P-ananu3a. HacnencTBeHHble 3a00JieBaHUSI 4YeJOBEKAa: TEeHHbIE OOJE3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. Menuko-reHeTHYeCKOe KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKOM
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:  «MOHOTHMOpHJIHOE  CKpCIIMBAaHUE H  €TOo
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3anMoIeCTBUE AJUIENIBHBIX TE€HOB», «l'eHeTnueckue KapTbl pPACTEHHU,
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», «MyTarmoHHAs] ©3MEHUYUBOCTHY.

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



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

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

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 KPUBOI.

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.

Cenekuusl Kak HayKa M IPOILECC. 3apOKIAECHUE CEJIEKUUU U JOMECTUKALMA.
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
CEJEKLIMM pPACTEHUH W KUBOTHbIX. OleHKa 5KcTepbepa. BIM3KOpOACTBEHHOE
ckpemBanue — HHOpuAMHT. Ywucras nuHus. CKpellrBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycnexu. VCKyCCTBEHHBI MyTareHes u
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. ITallbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
uHxeHepus. Kinetounele KyJabTypbl. MUKpPOKIIOHATIBHOE Pa3MHOKEHUE PACTEHHUM.
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. .
HBanoB.

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 OuoOTEeXHONOTUW», «KileTouHble KyJIbTypel 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:

OKCKypcusi«OCHOBHBIE METOIbl W JOCTWKEHUS CEJNEKIHH PACTECHUU U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASI OHOJIOT US.

[IpeanockyiIku BO3HUKHOBEHUS DBOJIOIMOHHOW TEOpPUU. ODBOJIOIUOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM HAa Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTOnOrMYecKkue: MOCAeq0BaTEIbHOCTD
MOSIBJICHUSI BUJOB B TMaJ€OHTOJIOTHYECKONW JICTOMUCHU, TIEPEXOJHbIE (HOPMBI.
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, HEOINpPEIEIEHHAs] M3MEHYUBOCTbD,
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 KOMOWHATHMBHAs W3MEHYMBOCTH. [lOMymsiiimoHHBIE 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 1 HIHO-aTaNTAIIHH.

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

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

[IpoucxoxkaeHne oT HecleuHalIu3upoOBaHHBIX 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.
Tabmuuel 1 cxeMbl: «Pa3BUTHE OpraHMYeCKOro MUpa Ha 3eMie», «3apoIbIIIu

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

U3MEHYUBOCTHY, «ApomMopdo3b», «Hamoanantanuny, «OOImIas gereHepanus,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
HapBuna», «bopbba 3a cymectBoBaHHe», «lIprCOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE).

O6opynoBaHUE: KOJUICKIMS HACEKOMBIX C Pa3IMUHBIMU THIIAMU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABJICHUS SBOJIONHMNY», 00bEMHAS MOJEITh
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJeKus «@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).

JlaGopaTopHblie M MpaKTH4YeCKUe PadoThI:

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

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

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHblE TPEACTABICHUS O 3apOKICHHM >KW3HU. HayuHble ruUmoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BoMoMU. HauanbHble 3Tansl
ounonornyeckoit »Bomoruu. ['nmoreza PHK-mupa. @opMupoBanue mMmeMOpaHHBIX
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 3pbl. [lameosoiickas spa u €€ mnepuonabl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUICKUI, JE€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

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

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



XapaKkTepUCTUKA KIMMATa M TEO0JOTMYECKUX MpoueccoB. OCHOBHBIE JTAIbI
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

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

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Burre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydeHus aHTpornoreHeza. (Cxoactsa u
pa3yinyus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

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

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTranbCKul, YenmoBek
pasyMHbIii. Haxoakw HCKOmaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHMs, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

Yenoseueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi),  Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UepTsl  NPUCIOCOOJEHHOCTH  TpEACTaBUTENEH
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: «BosnukHoBenne CoJIHEUHOM cucTeMBl», «Pa3Butne
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuMBOTHas  KIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3psiHn», «OCHOBHBIE MeCTa TMAJICOHTOJIOTHYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue moany», «pesHue mronn», «llepBbie
COBpPEMEHHBIE JII0AN», «HenoBeuecKknue pacei».

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

JlaGopaTopHble M IpaKTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMaeMbIX OCTATKOB PAacTEHUU 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
HCCIIEJOBAaHNUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

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

Okonorunyeckue ¢akropel. Krnaccudukanus sKoJorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBUE HKOIOTrHYECKUX
(aKkTOpOB Ha OPraHU3MBI.

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

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapasutusm, koonepatus,
MYTyaau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HadyeHue OMOTHYECKHX B3aWMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAapaKTEPUCTUKH mnomyysiquu. (OCHOBHBIE —IOKa3aTeln
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

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

Tabnuuer u cxemol: kapra «[Ipupoansie 30HbI 3emun», «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 OOUTAHHUSI.

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.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHUIOBas,
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, CAMOpPETYJIsilius, pazButue. CyKiieccusl.

[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 (akTop ycTounBocTH 3KocucTteM. CoxpaHeHHe
OMOJOTMYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. KuBoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl Kak
r1o0anbHOM 3KOCUCTEMBI. J[MHaMU4Yeckoe paBHOBeCcME 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. Bepuaackuii.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buomnenos 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
paauoaKTUBHOTO 3arpsisHeHus Ouocheps», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OWOIEHO3bI», TepOapwHii
«PacturenpHbIe COOOMIECTBAY, KOUICKIINA «bHolieH03y, «BpeauTenu BaXHEHITHX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuu ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHMM TpynnaM OJHOIO BHUJA,



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



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA ITPOTPAMMELI [1IO0 BHUOJIOTMM HA BA30OBOM VYPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBnMBaloTCid TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOYy4alolUMHUCS MPOrpaMm
cpenHero oomiero o0pa3oBaHus: JUYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMUYHOCTHBIX pE3yJbTAaTOB OCBOEHUS mpeameTa «buosorusy BbIAEIEHBI CIEAYIONIME COCTABISIONIUE:
OCO3HAaHHWE OOYYAIOMIMMHCS  POCCHUMCKON  Tpa)XJaHCKOW  HWJEHTUYHOCTH — TOTOBHOCTHU K  CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEICIICHUIO, HAJIMYUe MOTHUBAIIMU K OOY4YEeHHIO OWOJIOTHH, IICJICHANPABICHHOE Pa3BUTHE
BHYTPEHHUX YOCXKJCHUN JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH MW HMCTOPUYECKUX TPaAUIUNA pa3BUTHUS
OMOJIOTMYECKOTO 3HAHMs, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCA PYKOBOJICTBOBATHCS B CBOCH JEATECIBHOCTH
IIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMHU, MPUCYITUMH CHUCTEME OMOJIOTMYECKOTO 0Opa30BaHUs, HAIMYHUE DKOJIOTHUYECKOTO
IPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTH 1€ U CTPOUTH )KU3HEHHBIC TJIaHBI.

JIMYHOCTHBIC PE3yIbTaThl OCBOSHHUS IMpeaMeTa «bUOoIoTHs» JOCTUTAIOTCA B €IUHCTBE yUeOHOW M BOCHIHMTATEIIHLHOMN
NEATEIBHOCTA B COOTBETCTBHUU C TPAJULMOHHBIMU POCCUUCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKHUMH M JTYyXOBHO-
HPaBCTBCHHBIMU IIEHHOCTSMH, IPUHATHIMU B OOIIIECTBE MPAaBUIAMU U HOPMaMHU IMOBEJCHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOII03HAaHMS, CAMOBOCIIUTAHMSI M CAaMOPa3BUTHUA, PA3BUTHUSI BHYTPEHHEH MO3UILIMHU JIMYHOCTH, NATPUOTU3MA, YBAKCHUS K
3aKOHY W IIPaBOIOPSIKY, YEJIOBEKY TpyAa W CTapIIeMy IOKOJCHUIO, B3aUMHOIO yBa)K€HHUs, OCpEKHOTO OTHOIIEHUS K
KYJIbTYPHOMY HACJIEAUIO U TPAAULKASIM MHOTOHAallMOHAJIBHOrO Hapoaa Pocculickon @enepanuu, Opupoie U OKPYKarolen
cpexne.

JIM4HOCTHBIEC pe3ybTaThl OCBOCHUS y4eOHOTO npeameTa «bruomorusy J0MKHBI OTPaKaTh TOTOBHOCTh U CTIOCOOHOCTH
00yJaromuxcss PYKOBOACTBOBATHCSA C(HOPMUPOBAHHONW BHYTPEHHEH IO3HMIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKIECHHUM, COOTBETCTBYIOIIMX TPAAULIMUOHHBIM IIEHHOCTAM POCCUHUCKOTO
o0IIecTBa, paclupeHne KU3HEHHOTO OIBITAa M OIbITa JEATeILHOCTH B MPOIECCE PEaTM3ali OCHOBHBIX HAIpaBICHUIN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:



1)rpaxxaaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMU O0YYAIOIIETOCS KaK aKTUBHOT'O UM OTBETCTBEHHOTO UJIEHA POCCHUUCKOTO
00I11eCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEHN, YBAKEHNUE 3aKOHA U MPABOMOPS/IKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOHN NESTENbHOCTU MPHU CO3JaHUU YYEOHBIX MPOEKTOB, PEIICHUM YYEOHBIX M
MO3HABATEJIBLHBIX 327124, BBIMOJTHEHUH OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPEEsATh COOCTBEHHYIO TO3UIIMIO TTO OTHOIIICHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

yMEHUE YYHUTHIBATH B CBOUX JCHCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS JIIOACH C pa3sHbIMU
yOXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSMH U COIUATIBLHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS] Y4YEOHBIX, IIO3HABATEIBHBIX H
UCCJICIOBATEILCKUX 3aJ1a4, YBAKUTEIBHOTO OTHOIICHUS K MHEHHUIO OINIMOHEHTOB MPH OOCYXIECHWU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOMN TpakIaHCKOW MIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHHSI K CBOEMY Hapo.y, YyBCTBa
OTBETCTBEHHOCTH Iepe] PoIMHON, TOpAOCTH 3a CBOM Kpaii, CBOI0 PoMHY, CBOIl A3BIK U KYJIbTYpY, POILIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOUIEHHWE K MPUPOJHOMY HACIEAUI0O W MaMSATHUKAM MPUPOJbI, TOCTHkKEHUsM Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE OWOJIOTHH, TOHUMAaHUS 3HAYCHHUS
OMONIOTMY B TTO3HAHUM 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIeCTBa;

ujeiHas yoexaEHHOCTh, TOTOBHOCTH K CITY>KEeHHUIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TTOBEICHUS;

CIOCOOHOCTh OILICHMBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMbI U LIECHHOCTH;



OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYMBOTO OYyAYLIEro;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM POAMUTEISIM, CO3JAHHUIO CEMBU HAa OCHOBE OCO3HAHHOIO NPHUHATHS LEHHOCTEU
CEMENHOM KU3HU B COOTBETCTBUM C TpaaULIMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIICHHE K MHUPY, BKIIOUAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPY/a,
00I111eCTBEHHBIX OTHOIIICHU;

MOHMMAaHUE 3MOIMOHATIBHOTO BO3JEHUCTBUS )KUBOW MPUPOJIBI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKCHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE MPOSIBIATH KAdue€CTBA TBOPUYECKOM
JIMYHOCTH;

5) puzuveckoro BocnuTaHusl, GOpMHUPOBAHUS KYJIHTYPbI 310POBbS U SMOIUOHAJIBHOTO 0JIArOMOJIyYHS:

NOHMMAaHWEe M peanu3alus 3J0poBoro M 0Oe3omacHoro oOpasza >KUM3HM (3I0pOBOE MHUTAaHHE, COOJIIOJICHUE
TUTUEHUYECKUX TIPABUJI U HOPM, COQTAaHCUPOBAHHBIN PEXKUM 3aHATHH U OTIbIXa, PEryispHas (u3MdecKas aKTUBHOCTS),
0epe’KHOT0, OTBETCTBEHHOT'O ¥ KOMIIETEHTHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAaHUE IEHHOCTH TPaBWJI WHAMBUAYATBHOTO M KOJJIEKTUBHOTO O€30MacHOrO TMOBEACHHUS B CHUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

OCO3HaHHE MOCJIEJACTBUI U HEMPUATUS BPEIHBIX MIPUBBIUEK (YIIOTPEOIEHUS aTKOT0JIsI, HAPKOTUKOB, KypEHUs);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JEATEIbHOCTH TEXHOJOTHYECKOW W COIMAIbHOM HANpPaBICHHOCTH, CIOCOOHOCTH
VHHUIMHAPOBATH, INIAHUPOBATh U CAMOCTOSTENBHO BBIITOJIHATD TAKYIO IESITEIbHOCTD;

MHTEPEC K pa3IMYHbIM chepam npodeccHoHaIbHOM NeITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIei
npodeccun u peaan30BbIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHBI;

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 11eJ1ec000pa3HOe OTHOIIEHUE K TPUPOJI€ KaK HICTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMSI;

MOBBIIIEHUE YPOBHSI SKOJOTMYECKON KYJIbTYphl: MPUOOPETEHHE OMNbITAa IJIAHUPOBAHUS IMOCTYNKOB M OLICHKH HX
BO3MOXHBIX MTOCTIECICTBUUI I OKPY’KAIOIIEN CPEbI;



OCO3HAHME II100aJBbHOrO XapakTepa IKOJIOrMYECKUX MPoOeM U MyTed UX PEeIIeHHUS;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTUM 3HAHMS U YMEHHMs MPU pEUIEHUU MpoOlieM,
CBSI3aHHBIX C PAIlMOHAJIBHBIM IPHUPOAOINOIb30BaHUEM (COOJIIOIEHUE MPABUI MOBEJAEHUS B MPUPOJE, HANPABICHHBIX Ha
COXpaHEHHE PaBHOBECHUSI B DKOCHUCTEMAaX, OXpaHy BUIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCALIMX BpPEN OKPYXKAIOLIEH IPUPOJHOM Cpele, YMEHHUE IPOrHO3UPOBATH
HEeOJIaronpusATHBIE YKOJIOTHUECKHE MOCIEACTBUS MPENPUHUMAEMbIX IEUCTBUNA U MTPe0TBpaIaTh UX;

HaJIMYUE Pa3BUTOTO 3KOJOTMYECKOTO MBIIIIEHUS, YKOJIOTUYECKOW KYJIBTYpBI, ONbITA JESITEIBHOCTH HKOJOTHYECKON
HAIIPaBJIEHHOCTH, YMEHHsI PYKOBOJCTBOBATbCSA MMH B IO3HABATEIbHOW, KOMMYHHKATHBHOM M COLIMAIBHON NPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B PAKTUYECKOU JIEATEIIBHOCTH 3KOJIOrMYECKON HANPAaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM
NPAKTUKHU, OCHOBAHHOT'O HA JIUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YWTATENIBCKOM KYJIbTYphl KaK CpEICTBA B3aUMOJCUCTBUS MEXIY JIOABMH H
NO3HaHMS MUPA;

NOHUMaHHe crenudUuKd OUOJIOTHMM KaK HayKH, OCO3HaHHUs €€ poiu B (OPMHPOBAHUM PALMOHAIBLHOTO HAYYHOTO
MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXalolleM MHpe KaK O €JUHCTBE IMPHUPOJbI, YeOBEKa U
o01I1ecTBa, B MO3HAHUU MIPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIIEM COXpaHEHUS MMPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH ISl COBPEMEHHOM ITMBUIIM3AIMK: 00ECTICUeHUS] HOBOTO YPOBHS Pa3BUTHS
MEIUIMHBI, CO3JaHUE TEPCIEKTUBHBIX OHOTEXHOJOTUH, CIIOCOOHBIX peliaTh pPECypCHbIE MPOOJIEMbl PpPa3BUTHUS
YeJI0BeUeCTBa, MOMCKa MyTel BbIXOAa U3 INI0OATBHBIX SKOJIOTMUECKUX MpobieM 1 obecrieueHus nepexoa K yCTOUNYUBOMY
Pa3BUTHIO, PALIMOHATIBHOMY MCIIOJIB30BaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJIOIMUECKUX 3HAHUN B LIEJSAX IOBBIIMICHUS OOIIEH KyJIbTypbl, €CTECTBEHHO-
HAy4YHOW TPAMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHONW T'PaMOTHOCTH oOOydaromuxcsi, (GopMupyemMon mnpu
M3y4YEeHUN OUOJIOTHH;

MIOHUMAaHUE CYIIHOCTH METOJ]OB MO3HAHUS, HUCIOIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh

noJlydyaeMble 3HaHUA JUIsl aHalu3a U OOBSCHEHUS SIBICHUN OKPYXKAIOIIETO MHpa M MPOUCXOASIIMX B HEM HM3MEHEHUH,



YMEHHUE JieJ1aTh 0OOCHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HAyUYHBIX (DAKTOB M HMMEIOIIMXCS AAHHBIX C LIEJIbIO MOTYYEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JJId pelieHHus MNpoOdJieM B pealbHBIX
KU3HECHHBIX CUTYaIHsIX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAEATEIbHOCTH, IOTOBHOCTH OCYILECTBIIATh INPOEKTHYIO M HCCIEI0BATEIbCKYIO
NEeSATENbHOCTh UHIUBUYAJIBHO U B TPYIIIE;

TOTOBHOCTb M CITIOCOOHOCTh K HEMPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY MOJIYYEHHIO HOBBIX
3HAHHUM 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTIAMM.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yibTaThl OCBOCHHUS yueOHOro rmnpeaMera «bHOMOTHS» BKIIOYAIOT: 3HAYMMBIC IS
dbopMupoBaHUs MHPOBO33PEHUS OOYYAIOMIUXCS MEXKIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIeHAYYHbIC TOHSITHS,
OTpakarolue LEeJOCTHOCTh HayYHOW KapTUHBI MUpPA U CHEU(UKY METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
Haykax (BEIEeCTBO, YHEPTUs, SABJICHHE, MPOIECC, CUCTEMa, HAYUHBIA (PaKT, MPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
TEOpHs, HCCIEIOBaHUE, HAONIOJCHHE, W3MEpPEeHHEe, SKCIEPUMEHT M JPYruX), YHUBEpCaJbHbIE Yy4deOHBIE AEHCTBUS
(mo3HaBaTeNnbHBIE, KOMMYHUKATHBHBIC, pETrYyJIsTUBHbIE), obecneunBatomme (opmupoBanue  GyHKIMOHAIHHOM
IPaMOTHOCTH ¥ COLMAJIBHON KOMIIETEHIIMH OOYyYarolIuXcsi, CIOCOOHOCTh OOYYalOIIUXCS MCIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKHME 3HAHWA W YHUBEpPCAJIbHbIC Yy4deOHBbIC JCHCTBUS B TIIO3HABATEIBHOU U
COLMAJIbHOM MTPAKTHKE.

MeranpenMeTHbIe Pe3yIbTaThl OCBOCHUS MPOTPAMMBI CPETHEr0 00IIeTr0 00pa30BaHus JOHKHBI OTPAKATh:

OBiaeHne yHMBEPCAJIbHBIMH Y4eOHBIMH M03HABATEIbHBIMHY J1€iCTBUSMMU:

1)0a30Bble JOruveckue aeicTBusi:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaIHM3UPOBATH MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCIIOJBb30BaTh IMPU OCBOCHUM 3HAHUW MPHUEMBI JIOTUYECKOTO MBIIUICHHUS (aHalu3a, CUHTE3a, CpPaBHEHMS,
KJaccupukanuu, o0O0OIIEHHS), PACKPBIBATH CMBICI OHOJOTMYECKUX MOHSATUN (BBLACNSITh HUX XapaKTEpPHbIE MPU3HAKH,
YCTaHaBIIUBATh CBSI3U C IPYTUMU NOHATUAMHU);



OMpEeNeNATh 1N JEATeNbHOCTH, 3ajJlaBasl MapaMeTpbl U KPUTEPUM HUX JOCTHUKEHHUSI, COOTHOCUTH PE3YJIbTaThl
NEATEILHOCTH C OCTABJICHHBIMU LEJISIMU,

HCIIOJIb30BaTh OMOJIOTMYECKUE MOHSITHS ISl OObSICHEHUS (PAKTOB U SIBJICHUMN KUBOU MPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXKICHUS (MHAYKTUBHBIC, NEIYKTHUBHBIC, MO AHAJOTHUH), BBISBIATH 3aKOHOMEPHOCTH M
MIPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHUAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

PUMEHATh CXEMHO-MOJIEIbHBIE CPEJICTBA JIJIsl MPEICTABICHUSI CYIIECTBEHHBIX CBSI3€M M OTHOIIEHUN B M3Y4aeMBbIX
OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTHUBOPEUMM pPA3HOrO poOja, BBISBICHHBIX B Pa3IMUHBIX HHPOPMAIMOHHBIX
MCTOYHHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIeMbl C YYETOM aHalv3a HUMEIOUIUXCS MaTepUaJbHBIX W HEMaTepUaTbHBIX
pPECypCOB;

BHOCHUTb KOPPEKTHUBBI B JICSITCIBHOCTh, OIICHUBATh COOTBETCTBUE pPE3YyJbTATOB IIEJISIM, OIIEHUBATh PHUCKH
IIOCJICJICTBUI IEATEIbHOCTH;

KOOPJMHUPOBATh M BBIMNOJHATH PabOTy B YCIOBUSAX PEAIBHOrO0, BHUPTYaJbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOICHCTBHS;

pPa3BUBATh KPEATHBHOE MBIIIJIEHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

2)0a30Bble HcCIeA0BaTEIbLCKUE TeHCTBUSI:

BJIAJICTh HAaBBIKAMH Y4e€OHO-HCCIIEOBATEIBCKON W TMPOEKTHOM ACATEILHOCTH, HaBBIKAMH pa3peIleHus MNpooieMm,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CAaMOCTOSATEIIBHOMY ITOMCKY METOJIOB PEIICHUS MPaKTHUYCCKUX 3ajad, MPUMEHCHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

WCIMOJIb30BaTh Pa3IMYHbIE BUJBl JEATEILHOCTH IO TOJYYCHHIO HOBOIO 3HAHMS, €ro HWHTEpIpeTaluu,
peoOpa30BaHUIO M IPUMEHCHHIO B YICOHBIX CUTYAIMSIX, B TOM YHCIIC ITPH CO3/IaHUH YICOHBIX U COIMATIBHBIX ITPOCKTOB;

(bopMHUPOBATh HAYYHBIM THIT MBIIIJICHUS, BIaJCTh HAYIHOW TEPMHUHOJIOTHEH, KIIFOUCBBIMH TTOHATUSIMH M METOIAMHU;

CTaBUTH M (OPMYJIHUPOBATH COOCTBEHHBIC 3a/1aUl B 00Pa30BaTEIbHON IEITCIIBHOCTH M )KM3HCHHBIX CUTYAIUAX;

BBISIBJISITh PUUYMHHO-CJICJICTBEHHBIC CBSI3M M aKTyaJIu3UpPOBATh 3aJ7lauy, BBIIBUTATh TMIOTE3Y €€ pelIeHus, HaXOAUTh
apryMEHTHI JUIsl I0Ka3aTeIhCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHUS;

aHAJIM3WPOBATh TOJIYYCHHBIC B XOJI€ PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTUUECKH OIEHUBATH HMX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;



JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIeJI€HANIPaBICHHBIN MTOUCK TIEpeHOCca CPEACTB U CIIOCOOOB ICHCTBUA B MPO(PECCHOHATBHYIO CPEY;

YMETh MEPEHOCUTDH 3HAHUS B TTO3HABATEILHYIO U MPAKTUYECKYIO 00JACTH KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE UJEH, MpeJjaraTh OPUTHMHAIbHBIE MOAXOABI M PEIICHUs, CTaBUTh MNpoOJeMbl M 3ajlaud,
JOTYCKAIOIIHNE AIbTEPHATUBHBIE PEIICHUSI.

3) paboTa ¢ uHpopManmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHPoOpMaluu (TEKCTe Yy4eOHOro mOocoOUs, HAy4YHO-TIOMYJISPHOMN
auTepaType, OMOJOTUUECKUX CJIOBapsX M CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B MIHTepHETE), aHAIM3UpOBaTh
uHOOpPMALIMIO Pa3IMYHBIX BUJAOB © (GOpPM TIPEACTABICHUS, KPUTUYECKH OIICHUBAaTh €€ JOCTOBEPHOCTh U
HEMPOTHBOPEUYUBOCTH;

dbopMyTHUpOBATh 3alPOCHl M MPUMEHSATh Pa3IUYHBIE METOJIBI MPU MOUCKE M OTOOpe OHMoJoTHYecKoil MHpOpMaInH,
HEOOXOIMMOM /1JI BBHITTOJIHEHHS YUEOHBIX 3a]1a4;

IpUOOPETATH OMBIT UCTIOIH30BAHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN, COBEPIIEHCTBOBATH KYJIbTYPY
AKTUBHOT'O UCIIOJIb30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOUpATh ONTUMANIbHYIO (POpMY IpelICTaBIeHUsI OMOJIOTHUecKord HH(pOopMaluK (CXeMbl, rpaduKH,
IarpaMMbl, TaOJIUIBI, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAayYHBIH SI3bIK B KAaueCTBE CpeacTBa Ipu paboTe ¢ Ouosiornueckoi WHGpOpMalMe: MPUMEHSTh
XUMHYECKHUE, (PU3NUEeCKre U MaTeMaTHYECKUE 3HAKU U CUMBOJIBI, (popMysiel, aO0OpeBUaTypy, HOMEHKIATYPY, UCIIOJIb30BaTh
¥ IpeoOpa3oBBIBATH 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMU PACTIO3HABAHUS U 3aIIUTHI HHPOpMaIUU, HHOOPMAITMOHHON O€30MaCHOCTH JINYHOCTH.

OBiajgeHue yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

1)o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCeX cdepax >KM3HU, aKTUBHO YYacTBOBATh B JIMAJIOTE WM JUCKYCCHH 10
CyIlleCTBY 0O0CYyX/IaemMoil Tembl (yMEHHUE 3aJaBaThb BOIPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCHUTEIBHO BBIMOJIHEHUS
npejiaraeMoiu 3ajjauu, y4uThbIBaTh HHTEPECHI U COTJIACOBAHHOCTD MO3UIUN APYTUX YYACTHUKOB JIUAJIOTa WIIH JUCKYCCHH ),



pacmo3HaBaTh HEBepOaJbHBIC CPEACTBA OOIICHUS, TOHMMATh 3HAYCHHE COIMAJBHBIX 3HAKOB, TPEINOCHIIOK
BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYaIllUi, yMETh CMSTYaTh KOH(DJIUKTHI U BECTH TIEPETOBOPHI;

BIAJCTh PA3IUYHBIMH CIIOCOOAMU OOIIEHUS M B3aUMOJCHCTBHS, IIOHUMATh HAMEPEHUS APYTHX JIFOJICH, TPOSBIIATH
YBOXHUTEIIBHOE OTHOIICHUE K COOECETHUKY U B KOPPEKTHOU opMe (HOopMyTUPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C HCIIOIh30BAHUEM SI3IKOBBIX CPEJ/ICTB.

2)coBMecTHAs 1eATEJIbHOCTD:

NOHMMATh W WCIIOJI30BaTh MPEUMYIIECTBA KOMAH/IHONH W MHJIWBHYAJIbHOW paOOTHI MPHU PEIICHUH OMOJOTHYCCKOMN
npoOJieMbl, 00OCHOBBIBaThH HEOOXOIUMOCTh NMPHUMCHEHHS TPYIIOBBIX ()OPM B3aUMOJCHCTBUS TPH PEIICHUN ydeOHOU
3a1a4H;

BBIOMPATh TEMAaTUKY U METOBI COBMECTHBIX JICUCTBHM C YUETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH Ka)KJ0T0 WICHA
KOJIJIEKTHBA;

NPUHUMATh IIEJTM COBMECTHOM JCATEIBHOCTH, OPTraHU30BLIBATh M KOOPJAMHUPOBATH JACHCTBUSA 1O €€ JTOCTHIKCHUIO:
COCTaBJIATh TUIAH JACHCTBUM, pacHpeNeNiaTh POJU ¢ YY4ETOM MHEHUN YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl COBMECTHOM
paboTHI;

OIICHUBAaTh KaueCTBO CBOETO BKJAJa M KaXKIOTO yYacCTHHKA KOMAaHJBl B OOMIMN pe3yJbTaT MO pa3paboTaHHBIM
KPUTEPHSIM;

IpeJIaratb HOBbIC MPOEKTHI, OLICHUBATH UJCH C TTO3UIIMA HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIIATh ITO3UTHBHOE CTPATErHYECKOE TIOBEJACHHWE B Pa3IMYHBIX CHUTYyalldsX, MPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh HHUITHATHBHBIM.

OBJajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMH JIeHCTBUSIMU:

1)camoopranusamnus:

HCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JIJIS BRISIBICHUS IMPOOJIEM M UX PEIICHUS B )KM3HCHHBIX U YUCOHBIX CUTYAIUAX;

BBIOMpaTh HA OCHOBE OMOJOTHYECKUX 3HAHUH IEJICBbIC U CMBICIIOBBIC YCTAHOBKH B CBOUX JCHCTBHIX M MOCTYIIKAX 10
OTHOIIICHHIO K JKHBOU MPHUPOJIE, CBOEMY 3JI0POBBIO M 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEILHO OCYIICCTBJISATH MO3HABATEILHYIO JICATEIBHOCTD, BBIABIATH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIE 33/1a9M B 00Pa30BaATECIILHOM JACATEILHOCTH U KU3HCHHBIX CUTYAIIHIX;



CaMOCTOSITEJIbHO COCTAaBISATh IUJIAH pELIeHUs MpoOJeMbl € YYETOM HMEIOIIMXCA PECYpCOB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacMpATh paMKU Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEAIOUYTEHU;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTh 34 PEILICHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (POPMUPOBAHHUIO W TMPOSBICHUIO MIUPOKON JIPYAUIIMU B Pa3HBIX O0JACTAX 3HAHHMM, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LESAM;

BJIa/IETh HABBIKAMM I103HABAaTEIbHOM pedIeKCHMM KaK OCO3HAHMSI COBEpIIAEMBIX JEHCTBUH M MBICTUTEIbHBIX
IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, MCIIOJIb30BAaTh NMPUEMBI pedICKCUU ISl OLIEHKH CUTYalluu, BHIOOpAa BEPHOIO
peleHus;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

[IPUHUMATh MOTHUBBI U apTyMEHTHI APYIUX IIPU aHAIU3€ PE3YyIbTaTOB IEATECIIbHOCTH;

3)npuHsiTue ceds1 U APYrux:

IPUHUMATh ce0sl, TOHUMasi CBOU HEJOCTaTKH U JOCTOMHCTBA;

[IPUHUMATh MOTUBBI U aPTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB IEATCIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO IPYrUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MHUP C O3ULUU APYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtnbie pe3ynbTaThl ocBoeHUs mporpammMbl COO mo Ouosoruu Ha 6a30BOM ypOBHE BKITFOUAIOT CHieIU(HIecKue
it yaeOHoro mpenMera «bruonorus» HaydHbIE 3HAHWS, YMEHHS U CIIOCOOBI ACHCTBUI 1O OCBOCHHIO, MHTEPIIPETAIIUU U
mpeo0pa3oBaHUI0 3HAHWN, BUABI JEATCILHOCTH 1O TOJYYCHHIO HOBOTO 3HAHUS W TMPUMCHCHHWIO 3HAHWH B Pa3IMYHBIX



y4eOHBIX CUTYyalUsX, a TAKKE B PEATbHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX ¢ Ouosioruei. B mporpamMmme npenMeTHbie
pe3yabTaThl IPEACTaBICHBI IO rogaM 00y4YeHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorusi» ¢ 10 knacce NOMKHBI OTPakKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ M POJIM OMOJIOTUM B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B
dbopMupOBaHUY COBPEMEHHOM €CTECTBEHHO-HAYYHOU KaPTUHBI MHUPaA U HAYYHOTO MUPOBO33PEHUS, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJIOTUM, (DYHKIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA ISl PEelICHUs
YKU3HEHHBIX 3a]1a4;

yMEHHUE PacCKpbIBaTh COACPKaHUE OMOJIOTMYECKUX TEPMUHOB M TOHSTUMN: JKU3Hb, KJIETKA, OPTaHU3M, METa00JM3M
(oOMeH BeIIeCTB M TPEBpaIllEHUE HHEPTUH), TOMEOoCTa3 (CaMOperyssiius), YpOBHEBas OpraHHU3alusl JKUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHUE (PENPOAYKIIUS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHUE;

yMEHUE u3Iaratb OWOJOTUYECKHWE TeOpuH (KJIETOYHAsl, XPOMOCOMHAas, MYyTallMOHHAs, IIEHTpaJbHAs J0TMa
MOJIEKYJIsIpHOM Ouosnorum), 3akonbl (I'. Menaens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 eHTpax MHOT0oOpasus u
POUCXOKAECHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpenensiTe rpaHULbl UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOJJaMU HAYYHOT'O IMO3HAHUS B OMOJIOTHH: HAOJI0/IEHUE U OMMCAaHKE )KUBBIX CUCTEM, ITPOLIECCOB U
SBJICHUW, OPTaHU3aIUs U MIPOBEICHUE OMOJIOTHYECKOT0 SKCIIEPUMEHTA, BBIJIB)KEHHUE THIIOTE3bl, BHISIBICHUE 3aBUCUMOCTU
MEXIy HCCIeAYyEeMbIMU BETUYMHAMHU, OOBSCHEHHE TMOITYYEHHBIX PE3YJIbTATOB, MCIOIH30BAHHBIX HAYYHBIX MOHSTHUH,
TEOPUU U 3aKOHOB, YMEHHE JI€J1aTh BbIBOJbl HA OCHOBAaHUHU IOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYLIECTBEHHBIE IIPU3HAKA BHUPYCOB, KJIETOK IPOKAPUOT U DYKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX OpPraHU3MOB, OCOOCHHOCTH TIPOIECCOB: OOMEHa BEIIECTB W MPEBpAIICHUS DSHEPIHH B KIIETKE,
doTocuHTE3a, TMIACTUYECKOTO M DHEPreTHYECKOro OoOMEeHa, XEeMOCHMHTEe3a, MHT03a, Melo03a, OIUIOAOTBOPEHHUS,
Pa3MHOXKEHUS, MHWBUAYaJIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHeE3);

YMEHHUE TPUMEHSTh MOJYyYCHHBIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKHX MPOILIECCOB W SIBICHUM, IS MPUHSATHS
MPAKTUYECKUX PEHICHU B TOBCEIHEBHOM KU3HU C IEJIbI0 OOECIeYeHHs] OE30MacHOCTH CBOETO 3J0POBBS U 30POBbS
OKpYKaIOUIUX JIOAEH, COONIIOACHUS HOPM TIpaMOTHOTO MOBEJACHUS B OKpYyXKarouled NPUPOAHOM cpelie, MOHUMaHUE
HEOOXOIMMOCTH HCIOJIb30BAaHUSL JOCTH)KCHUNW COBPEMEHHOW OWONOTMH ¥ OWOTEXHOJOTUHA [JIsl PAIMOHAIBHOTO
MIPUPOIOTIOJIL30BAHUS,



YMEHHE peIllaTh JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- W JUTUOPHUIHOE CKpEUIMBaHHE, CLEIICHHOE
HACJIEJOBAHUE, COCTaBJSATh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHUS MM TPEACKa3aHWs HACIEJOBAHUSA MPHU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBIOJNHATh JA0OpPATOPHBIE W NPAKTHUECKUE padoThl, COONMIOAATh NpaBWia MpU padore ¢ y4yeOHBIM U
71a60paTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTUYECKU OIICHHBATh M WHTEPIPETHPOBATH WHPOPMAIUIO OMOIOTUYECKOTO COJIEPIKaHUsl, BKIFOYAIOUTYTO
NICeBJIOHAYYHbIC 3HAHWS W3 paA3IMYHBIX HCTOYHUKOB (CpeIcTBa MAacCOBOW WHGOpMAIUK, HAYYHO-MOMYISIPHEIC
MaTepHaJbl), STHUECKHE aCTIEKThI COBPEMEHHBIX UCCIICIOBAHMI B OMOJIOTHH, MEIUIINHE, ONOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHMs, 0000mas OUONIOrMuecKyr0 UHPOpMALUIO U3
HECKOJIbKHX UCTOYHHKOB, TPAMOTHO MCIIOJB30BATh TIOHATUHHBIN anmapar OMOJIOTHH.

[IpenqmeTHBIC pe3yabTaThl OCBOEHUS yueOHOTO ipeameTa «buonorus» ¢ 11 Knacce NOIKHBI OTPAXKATh:

cOpMUPOBAHHOCTh 3HAHWUH O MECTE€ M pPOJIM OHWOJOTMH B CHCTEME HAay4YHOTO 3HAHHs ECTECTBCHHBIX HayK, B
(bopMHUpPOBaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPa U HAYYHOTO MUPOBO33PEHUS, O BKIIAJIE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIIMOHAIBHOW TpPaMOTHOCTH 4YEJOBEKa [Jisi pelIeHUs
’KU3HEHHBIX 33/1a4;

yYMEHHE PacKpbIBaTh CoOJlepKaHHe OMOJIOrMYECKUX TEPMUHOB M MOHSTHIA: BHJ, MOMYJSAIUsA, T€HO(OH, IBOIIONNS,
JBIDKYIIUE CUIIBI ((DAaKTOPBI) SBOIOMMH, TPUCIIOCOOIEHHOCTh OPTaHM3MOB, BH000pa30BaHUe, PKOJOTHUUECKHE (DaKTOPHI,
HKOCUCTEMA, IPOAYLIEHTHI, KOHCYMEHTHI, PEIYIICHTHI, IIEMU MTUTaHUs, YKOJIOTHYecKas mupaMuaa, OuoreoreHos, ornochepa;

yMEHHE U3JIaraTh Onojoruyeckue teopuu (3BoronuonHast Teopust U. JlapBuHa, CMHTETUYECKAst TEOPUS SBOJIOLINN),
3aKOHbI M 3aKOHOMEpPHOCTU (3apojplimieBoro cxonacra K. M. Bbapa, uepenoBaHus TJIaBHBIX HalpaBiI€HUW W MyTel
spomoruu A. H. CeeprioBa, yuenus o 6uochepe B. . Bepranckoro), onpenensts rpaHUIlbl UX MPUMEHUMOCTHU K KUBBIM
CHUCTEMaM;

YMEHHE BIIaJ€Th METOIaMU Hay4YHOTO TIO3HAHMSI B OMOJIOIMH: HaOIIOIEHNE U ONHMCAaHUE KHUBBIX CUCTEM, ITPOLIECCOB U
SBJICHUI, OpraHU3alys U MPOBEJCHNE OMOJIOTHUECKOTO SKCIIEPUMEHTA, BBIABI)KEHHUE TUIIOTE3b], BBISIBJICHNUE 3aBUCIMOCTH
MEXIy HCCIEAYEeMbIMU BETUYMHAMHU, OOBSCHEHHE TMOIYYCHHBIX PE3YJIbTAaTOB, HCIOJb30BAHHBIX HAYYHBIX IOHITHMH,
TEOPHil U 3aKOHOB, YMEHUE JIeJIaTh BHIBO/IBI HA OCHOBAHHH IMOJIYYEHHBIX PE3YyIbTaTOB;



YMEHHE BBIICTATH CYIICCTBEHHBIC IPU3HAKH CTPOCHUS OMOJIOTHYECKUX 00BEKTOB: BUIOB, MTOMYJISIIAN, TPOTYIICHTOB,
KOHCYMEHTOB, PEAYIICHTOB, OHOTEOIEHO30B U IKOCHCTEM, OCOOCHHOCTH MPOIECCOB: HACIEICTBEHHOW W3MEHYHBOCTH,
€CTECTBEHHOTO 0TOOpa, BHA000pa30BaHMs, MPHUCIOCOOJICHHOCTH OPTaHU3MOB, NEHCTBHS JKOJIOTHUECKHX (PAKTOpPOB Ha
OpraHU3MBbI, TIEPEHOCa BEIIECTB M MOTOKA YHEPTUU B DKOCHUCTEMAxX, aHTPOIIOTCHHBIX U3MECHCHHH B DKOCHCTEMaX CBOCH
MECTHOCTH, KpYTOBOPOTA BEIIIECTB U OMOTEOXMMHYCCKHUX IIUKIIOB B Onocdepe;

YMCHHE MPUMCHSTH MMOJyYEHHBIC 3HAHUS JUISI OOBSICHEHUS OWOJOTMYECKHX TIPOIECCOB W SBICHHUH, JJIS TIPHHSTHUS
NPaKTUYECKUX PEHICHUH B MOBCEJIHEBHOW JKM3HU C IIENIbI0 OOecTieueHus] Oe30MacHOCTH CBOETO 370POBBS U 3I0POBBS
OKpYXKalOIIUX JOJCH, COOMIOEHUSI HOPM TPaMOTHOTO TOBEACHUS B OKPYXKAIOIIEH MPHUPOIHON cpene, MOHUMaHWE
HEOOXOIMMOCTH UCIIOJIb30BAHUS JOCTHKEHUN COBPEMEHHOW OMOJIOTHH JIJIS PAIlMOHAIBHOTO MTPUPOIOTIOIb30BaHHS;

YMEHHE peIlaTh 3JeMEHTapHbIe OMOJOTHYECKHE 3a/laud, COCTABIIATH CXEMBI IEepEeHOCa BEUIECTB M JHEPTUU B
AKOCUCTEMAX (LIEeTH MUTAHUSA);

YMCHHE BBITIOJIHATh Ja0OpaTOPHBIC W TPAKTHUYECKHUE padOTHI, COOJIOJATh TNpaBWiIa MpH padoTe ¢ ydeOHBIM |
71a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTUYECKHU OLICHUBATh U MHTEPIPETUPOBATH MHGOPMAINIO OUOJIOTHYECKOTO COACPIKAHUs, BKIIOYAIOUTYIO
NICEBJOHAYYHbIE 3HAHUA U3 PAJIMYHBIX HMCTOYHUKOB (CpeacTBa MaccoBOM WHGOPMAIMK, HAyYHO-TONYJSpPHbIE
MaTepHalibl), paccMaTpUBaTh II00aIbHbIE PKOJIOTMYECKHE MPOOJIEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHUIO K
HUM COOCTBEHHYIO TTO3HUIIHIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIE MUCBMEHHBIC W YCTHBIE COOOIICHUsS, 00001as OMOJOTHYECKYI0 WH(pOpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO MCIIOJIH30BaTh MOHSATUHHBIN anmnapat OUOJIOTHH.



Temarnueckoe miranuposanue 10-11 kiaacc

Ne | HaumeHoBaHu | Konnuvects | JTabopatopHbl | MpakTMueckn | dneKTpoHHbie (undposble) o6pasoBaTenbHble
e pasgenoB M | 04acos e paborbi e pabotbl pecypcbl
TemM
nporpammbil
1 Buosnorua Kak 1 1 bubaunoTteka IIOK
Hayka https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e6
32a
2 | XuBble cuctembi v | 2 Bu6auoTteka LIOK https://m.edsoo.ru/863e6564
X opraHn3auuna
3 | Xumunueckuit coctas | 8 2 bubaunoTteka LIOK https://m.edsoo.ru/863e674e
N CTPOEHUNE KNETKU
4 | ¥usHepesTenobHocT | 7 bubauoTteka IIOK https://m.edsoo.ru/863e766¢
b KNEeTKn
5 PasMHOMKeHue 1 4 2 bubaunoTteka [IOK
WHAMBUAYaNbHOE https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e8
passutune &
6 | HacneactBeHHocTb | 9 3 1 bubaunoTteka LIOK https://m.edsoo.ru/863e86f2
N N3AMeH4YNBOCTb
OopraHn3mos
7 | Cenekuma. OcHosbl | 3 Bu6snoreka LIOK https://m.edsoo.ru/863e9214
H6MOTEXHOOTUM
Obuee Konnuvectso | 34 7 2

Yyacos no
nporpamme
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