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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro mpenMera
«buonoruss» cocraBwiIM: KoHUenrtyaiabHble nonoxkeHus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEeH, COJEepKaHMsl, pPE3yJbTaTOB OOYy4YEeHHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obOmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenugurke 6Mosorun, €€ 3Ha4eHUH B MTO3HAHUM KUBOM MPUPOJBI U 0OecrieYeHU!
CYILIIECTBOBAaHUS 4YeNloBeYecKOoro obimiectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSM,
OTpeJIeieHbl OCHOBHbBIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS U PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buomorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Mo pasjeiaM U Temaw,
PEKOMEHIyeMYIO MOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro mMarepuasna ¢ y4éTom
MEXMIPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBSI3€M, JOTMKM 00pa30BaTEIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpamvMe mo OuHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIHLHON
JEeSTENbHOCTU/YUeOHBIX JEHCTBUN 00Yy4alolUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIMIT TIPEEeMCTBEHHOCTH B HW3Y4Y€HUW OWOJOruu, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS HAMNpPABICHHOCTh HAa pPa3BUTHME 3HAHUM, CBSI3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, EHHOCTHBIX
OpUEHTAlM JIMYHOCTH, 3KOJOTUYECKOTO MBIIUIEHUS, PEACTABICHUIN O 3J0pOBOM
oOpa3e XHM3HM M OEpPEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiy ¢ M3ydeHHEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MMOBCEJHEBHOM JKU3HU ISl pELICHUS NMPUKIAJHBIX 3a]a4, B
TOM 4HCJIe: NMPOQUIAKTUKH HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
IF€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJIECO00Pa3HOro MOBEJIECHUS B OKpPYXKAIOIIEH MNPUPOJHON cpele, aHaius3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTENIbHOCTU YEJIOBEKA Ha COCTOSHHE IMPUPOJIHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «bHoorus» MpOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJBbHOTO OMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpass mpenanonaraer (QopMuUpoBaHHE Yy  OOydaromIuxcs
CHOCOOHOCTH aJalTUPOBAThCS K HM3MEHEHHMSIM JAMHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0Opa3oBaHMs 3aHUMAET BaKHOE
Mecto. OnHa obOecnieunBaeT (OpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUM O
HAay4YHOM KapTHUHE MUpA, pacliupseT U o0oOuIaeT 3HAHUSA O KUBOM NIpupone, e
OTJIUYUTENIbHBIX MPU3HAKAX — YpPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  IpHUPOABL,  (opMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJIOTMUYECKOr0 MBIIUIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOU MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHs] BOCIUTATENIbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  00pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun oOecneynBaeT yCJIOBUS Uisl (OPMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3HKU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUA O TpeIHA3HAYCHUH YYEeOHOro MpeameTa
«buonorus» coCTaBMWIM OCHOBY [Jisi OIpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUS, TMPEACTABICHHOIO B MpOrpaMme [0
ouonoruu.

Otb60p comepkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIUNA KYJIbTYpOCOOOpPAa3HOrO0 MONIXO0Jd, B COOTBETCTBUH C
KOTOPBIM OOyd4aromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYIKAIOIIEH NMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TpaKkTUueckoil aestenbHocTH. Oco00oe MEeCTo B 3TOW cHUCTEeME 3HAaHUMN
3aHUMAIOT 3JIEMEHTHI COJIEPIKAaHUs, KOTOPHIE CIyKaT OCHOBOM AJisi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTMHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAMSIX  JHUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUuU
OMOJIOrMYecKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHe cofepx aHHs Yy4eOHOro Marepuajga B IPOrpaMMe IO
OMOJNIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEYIOIIME COJEp/KaTeabHble TUHUMU: «buosorus kak Hayka. MeTobl
HAay4yHOIo No3HaHus», «KieTka kak Ouosiormueckas cucrema», «OpraHu3M Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHHUYECKOro MHUpPay,
«IBOTIONHUS KUBOU MPUPOIBD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTU.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMyi JKUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOIb30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEWCTBUU B OTHOILICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro rnpeamera «buonorus» Ha 6a30BoOM
YpOBHE 00€CTIEUnBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarOIIUMHUCS CHUCTEMbl 3HAHUU O OMOJOTUYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YpOBHsI OpraHW3aIluH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuxcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TpoOllecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH U TOAXOJOB K HM3YYCHHUIO >KMBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAHOBJICHHE Y OOydYarIuxcs oOmmed KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa >KMBOW MPUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, MOJYYEHHBIX IIpHU
U3y4YeHUU OWOJIOTHH;

dbopmupoBanue y oOyyaromuXcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOUOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOTIOICHUS dTHICCKUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
9KOJIOTHYECKOH KYIbTYpHI, U1 (HOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUM U YMEHUM B IMIOBCETHEBHOM JKU3HU IS
OIIEHKH TOCJIEICTBUM CBOCH JAEATEIIHLHOCTH MO OTHOIICHUIO K OKpPY KaroIIeh cpeje,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00JI€BaHH.

B cucreme cpemnero o6miero oOpaszoBaHusi «buomorusi», m3ydaemas Ha
0a30BOM ypOBHE, SBISCTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIAM B
COCTaB MpeAMETHOM 00JacTH «ECTeCTBEeHHO-HAYYHBIE TTPEIMETHI.



JI1st u3yueHus OMoJoTuM Ha 6a30BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 yac B HezielI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouoniorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKas oOpaboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHue pas3IWYHBIX METOJIOB IPH
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cuCTEMbI U MX OPTaHU3AIUSA.

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

CaolicTBa OMOCUCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHYECKU ), OMOChHEpHBIN.

JdeMoHcTpanum:

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

O6opynoBanue: Mmojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XHWMHUYECKUE DIIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B KieTke. [logaepxkaHue
OCMOTHYECKOTO OajaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3amenumbie 1 3aMEHHMbIE aMUHOKHUCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®epmeHThl — Ouosiormdyeckue kartanusatopel. CTpoeHue (epmenTa:
aKTUBHBIA ILIEHTp, cyOcTpartHas crneuupuuHoctb. KodepmeHnTsl. Buramussbl.
Otnnuust pepMEHTOB OT HEOPTraHUUYECKUX KaTalIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  Jae30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOTeH,
1eJuI0I103a). buonornvueckue pyHKIMM YTIII€BOIOB.

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

HyxnennoBele kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
HykJIeruHOBbIX KUCHOT. Ctpoenne u ¢pynkuuun JJHK. Crpoenune u pynkunu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

HuTtonorust — Hayka o kietke. Kinetounas reopus — mpuMep B3aUMOJIEHCTBHS
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUeHUS KIETKH.

Knerka kak menoctHass >kuBas cuctema. OOmmMe MNpU3HAKK KJIIETOK:
3aMKHYyTasi HapykHass memOpana, moiekyibsl JIHK kak renernueckmii ammapar,
cUcTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl TpOKapuoTHdeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
ADYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMUS PACTUTEIBHOM, >KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapart I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHJAPWH, IUIACTHUBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTun. Buael mractua. HememOpaHHBIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BrirroueHus.

Snpo — perynsaTopHbld HeHTp kineTku. CTpoeHue sjpa: siaepHas 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. Yunkuuc, P. ®panknun, K. M. bap.

Junarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupozae», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuer m cxembl: «llepmonnueckas TabnwIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIEKYJbl BOJIb», «brnocuHTe3 6enkay, « CTpoeHHe MOJIEKYJIbI OeIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne moiaekybl



AT®», «CtpoeHne 3yKapHUOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIETKWY,
«CTpoeHHEe pacTUTENbHON KIETKH», «CTpoeHHuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIeBOAb, «JIMmuasn.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JJi1 MPOBEICHHUS
HaOJIOJICHUM, W3MEpPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnass pabora Ne 1. «M3ydyeHue KaTaIUTUYECKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanasbl)y.

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

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BeIIeCTB, WU METa00IN3M. ACCUMUIIANINS (TUIACTHYECKUN OOMEH) U
JUCCUMIISIITUSL (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojb 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢doTocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCTL POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpefpl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIIEHUSI €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNIue OakTepuu. 3HAUCHHEe XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciernsieHue BemecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYecKOro oOMeHa.
I'mukonus. bpoxxenue m ero Buabl. KHCIOpOOHOE OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
AHEPreTUYECKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHeTndeckoil uH(OpManuu B KJIETKE. | €HETHYECKUU KOA U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomp pubocom B
OouocuHTese Oenka.

Heknetounsle ¢popmbl xu3HU — BUpPYCHI. VicTopus oTkpeiTust Bupycos (/. H.
NBanoBckuit). OCOOCHHOCTH CTPOGHHS W IKU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX W YEJOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonepuuura yenoseka (BUY) — Bo3Oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

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

Tabmumpl u cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHHUE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
O6aktepuodaray, «Permukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnuumsy,
«buocuntes 6enkay, «CTpoeHUE KIEeTKu», Mojelb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MHTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukaruss — peakiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM Ha0op — KapHUOTHIIL.
JlunionaHBIE W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOTMUECKHME OCHOBBI Pa3MHOXEHHUST U  MHIAUMBUAYAIBLHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenue kietkn — Muto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOIOrn4ecKuil CMBICI MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKeHUE. VIcKyccTBeHHOE KIIOHMpPOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJICKIIUH.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIIOI0rO.

Meito3. Cranun Mmeiioza. IIporecchl, mpoucxoAsiiue Ha CTaAUsAX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HAYEHHUE MEeHo03a.

['ameTtorenes — mporiecc 0Opa30BaHUsA TIOJMOBBIX KIETOK y IKHUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W sSIMYHUKU. OOpa3oBaHHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u[, SHUIEKIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SWIEKIETOK M crepMaTo30uaoB. OIUI0A0TBOPEHHE.
[TapTrenorenes.

NunuBuayansHoe pa3BUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtambl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHe3. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HenpsAMoe (JIUYuHOYHOe). BiusiHue



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

Poct u pasButue pacteHnii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «lIpsmoe u HenpsAmoe pa3zBuTHe», «'aMeTOreHe3 y MIEKONUTAKOIINX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MHKPOIIPENapaThI «CrniepmMaTo30u1bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIUIKanus «J/lenenne KIeTKu», MOJENb
JIHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnast pabora Neo 3. «HaGmromeHwe mMuTOo3a B KIETKAX KOHYHMKA
KOpEIIKA JIyKa HAa TOTOBBIX MUKpOITpEnaparax».

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

Tema 6. HacsiencTBeHHOCTH M U3MEHYUBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus renetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAaHOBJIEHWU TEHETHKHU. BKIaJq pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonorubpuaHoe CKpemrMBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCLICIUICHUS ITPU3HAKOB.
I'unioresa yucroTel ramer. 11oy1HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemupaue. Mcnonp30Banne aHAIM3UPYIOMIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

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

XpOMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH. | eHeThueCcKne KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAENeHUE MnoJjia. AyTOCOMBI U TOJOBBIE
XpoMocombl. ['omorametrHele W reTeporameTHnle opranu3mbl. HacinenoBaHue
MPU3HAKOB, CLIEIIJIEHHBIX C MOJIOM.

N3menunBoCTh. BHibl H3MEHYMBOCTH: HEHACIIECICTBEHHAS U HACJICACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuaimoHHbIN psif ¥ BapualmoOHHas KpuBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakimu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uinyd TeHOTUIIWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsi U3MEHYUBOCTh. Kiaccudukaius MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUUHBI MyTaluid. MyTtareHHble (PaKkTOpHI.
3aKOH rOMOJIOTUYECKUX PSIA0B B HaclaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHnas HacieACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKUI, OMOXUMMUY €CKHU,
MOJIEKYJIIPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeesICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YMHCJE C MOMOIIbIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0eBaHUSl 4YeJlOBEKa: TeHHbIE OOJE3HHU,
00JIE3HU C HACJEACTBEHHOW MPeapacroioKeHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPMIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. Menuko-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEIAMIIMHCKOU
TCeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUU TeHEeTHUECKHUX 3a00IeBaHU YeI0OBeKa.

JdeMoHcTpanum:

IToptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBumos.

Tabmumer w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBaHHUE H  €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCLICIUICHUS M €ro IUTOreHeTUYecKas
OCHOBa», «3aKOH  YHCTOTBI  TaMmeT», «JlurubpumHoe  CKpeniuBaHUE,
«uTomorudyeckue OCHOBBI JTUTHOPHTHOTO CKpEILIMBaHUAY, «Meiio3y,
«B3auMoIeCcTBUE AJUIEIBHBIX TE€HOB», «l'€HeTnueckue KapThl pPaCTECHUH,
KUBOTHBIX W uelloBeKay», «l'eHeThka moJia», «3aKOHOMEPHOCTH HACJEJOBaHUS,
CLUEIUIEHHOTO C moJIoM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buubl
U3MEHUYHUBOCTHY», «MomudukannonHas uW3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarmoHHAsI N3MEHUYHUBOCTHY.

O6opynoBanue: Moaenu-anIuIMKanun «MOHOTHOPUAHOE CKPEIIMBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON W MuUKpompenapar «po3zoduna» (Hopma, MyTaluu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTH4YeCKHe PadoThbI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO030(UIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaIMOHHONW WU3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BAPUALIMOHHON KPUBOI.

Jlaboparopnas pabora No 7. «AHanu3 MyTanuii y apo30¢uiibl Ha TOTOBBIX
MUKpOTpenapaTax.

[Ipaktuueckas pabora Ne 2. «CocTaBieHME U aHalU3 POJOCIOBHBIX
YeJI0BEKay.

Tema 7. Ceneknusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3ap0oXkaAeHUe CEJEKIMH U TOMECTHUKALIUS.
VYyenne H. W. BaBunoBa 0 1ueHTpax MNPOUCXOXKACHHS W MHOTr000pas3us
KyJbTYpHBIX pacTeHui. LleHTpsl mpoMCXO0KIeHUsS AOMAIIHUX XUBOTHBIX. CopT,
opo/ia, MTaMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pPACTeHU U KUBOTHBIX. OIlEeHKAa 3KcTepbepa. bIM3KOpOICTBEHHOE
ckpeniuBanue — HHOpuAMHr. Ywucras nuHus. CKpellUBaHHE YWCTHIX JTHUHUH.
['erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VCKyCCTBEHHBIH MyTareHe3 H
NOJIyYEHUE TOJUILIOUAOB. JIOCTHMXKEHUS CENeKIMU paCTeHH, KUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MNPOU3BOACTBA. ['€HHAas WHXKEHEpUs. ITalibl
co3nanus pexomOuHaHTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Kinertounele KyJibTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue M dTHYeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuet u cxembl: kKapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpPHBIX pacTteHuit», «I[lopoabl 1oMalHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHras ruopuansanus», «Padotel akagemruka M. @. MBanoBay,
«llonmummonaus», «OObeKTh OuOTEXHOJNOTUW», «KileTouHble KyabTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpOBaHUE U EPEHOC TEHOB, XPOMOCOM.

O6opyaoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadoThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIOIHOHHASI OHOJIOT HS.

[IpeanochiIku BO3HUKHOBEHHS HBOJIOIMOHHOM TEOPUHU. BOJIIOIMOHHAS
Teopust U e€ MecTo B Ouosnoruu. BiusiHue SBOIIONMOHHONW TEOPUU HA pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTonOrMyeckue: mOCIeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKOM JIETONUCH, TIEPEXOJHbIE (DOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gaop MaTEpPUKOB U OCTPOBOB.

OMOpUOTIOTHYECKUE: CXOJICTBA M Pa3IU4HMs 3IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH U OCHOBHBIX METAa0OJIIMYECKUX NyTeH y Bcex
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUIIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OTrPAaHUYEHHOCTH PECYPCOB, HEOIpEAENEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBINH O0TOOD).

Cunrernueckas teopusi sBoironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
npolecc M KOMOWHATMBHAs W3MEHYMBOCTH. llomyssiimoHHBIE BOJHBI U Jpeiid
reHoB. M30s1ust U1 MUrpanusi.

EctectBeHHbIii 0TOOp — HampaBiusomuii (Qakrtop dBomoruu. DopMeI
€CTECTBEHHOTO 0TOOpA.

[TprcnocOOIEHHOCTh OPraHM3MOB KaK pe3yibTaT JBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHHIA Y OpraHu3MOB. ApoMOpGh 036l ¥ HIHO-aTaNTAIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (HOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONUM:  (prsieTHYEeCKas, IUBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue oT HecleuUalTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTuBHAs paydalysl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, . I'ekkensb, . Mroep, A. H. Ceepuios.
Tabnuupl 1 cxeMbl: «Pa3BUTHE OpraHUYECKOTO MUpa Ha 3emiie», «3apoabllin

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Popmbl  OOprOBI 32
cymectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoA  >KMBOTHBIXY, «Ilomyssamumy, «MyTanuoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Waumoamantanun», «OOIIas aereHepaus,
«/IBmxkymue cunbl sBomonuuy», «Kapra-cxema MapuipyTta mnytemectBus Y.
HapBuna», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHuey», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIOJIOB M CEeMSsiH, KOJUIeKus «[IpuMephl 3alUTHBIX MPUCIOCOOJIECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABJICHUS ASBOJIONHUNY», 00bEMHA MOJEITh
«CTpoeHue TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJeKius «@DOpMbI COXPaAHHOCTHU
HUCKOMA€MbIX JKMBOTHBIX W pacTeHuil», wmoaenp anmuukanus «llepexpéct
XpOMOCOM», BiaxHble Tmpenaparthl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwmiay (Hopma, mytaruu (GOpMbI KPbUIBEB U
OKpacKH Tejia).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

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

JlaGopatopHast pa6ora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHM HA 3emuie.

JloHay4dHblE TPEACTABICHUS O 3apOoXKIEHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abWoreHe3 W TMaHCHEpMHs. XHUMHYECKas
HBOMIOIMS. AOWOTEHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3BoMoMU. HauanbHble 3Tansl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX HBOIIOLMS.
@opMHUPOBAHNE OCHOBHBIX TPy KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas »pbl. laneosoiickass spa u €€ mnepuonabl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHUTYPUMUCKUM, JEBOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o030iicKkas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoapl: NaJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOTE€HOBBIN.



XapaKTepUCTUKA KIMMAaTa M TEOJIOTHYECKHX IpoueccoB. OCHOBHBIE JTallbl
ABOJIIOLIMU PACTUTENIBHOIO M JKMBOTHOrO Mupa. ApomMopdo3sl y pacTeHUll u
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCcKOro Mupa Kak OTpakeHHe dBOJMroIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs Kak Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpororeHe3a. (Cxoactsa u
pasyinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbIH 00pa3  KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuh, YenmoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTATKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Tra, 00pa3 KU3HHU, OPYIHS.

YenoBeueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOIECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepukaHckas).  UYepTbl  MNPUCHOCOOJEHHOCTH  TMpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYHIECTBOBaHUSA. EQUMHCTBO yenoOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

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

Tabnmuupl U cxembl: «BosnukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas kietka», <« KuBoTHas — KieTKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPAY,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKA W YEJIOBEKOOOpa3HBIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eloBeKay», «/lpeBHeinmmue moan», «peBHue mroau», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6GopynoBanue:  Mymspku — «[IpoucxoxxaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CJICTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TeoXpoHOJOrHYecKas TaOnuma, KOJUICKIusa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMAeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).



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

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak HayKa. 3aJauu U pa3aenbl 3KOJOruu. MeTobl IKOJIOTHUECKUX
UCCJIEeI0BaHUN. DKOJIOTUUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YyILHAas, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HakTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBHEe 3KOJIOTMYEeCKUX
(akTOpOB Ha OPraHU3MBbI.

Abuotnueckune (akTopbl: CBET, TEMIEpATypa, BIaXKHOCTb. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopshl. Bunpr OMOTHYECKHUX B3aMMOJICUCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepaius,
MYTyalau3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAaXJIeOHMYECTBO). AMEHCAIIU3M,
HEUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpraHU3MOB B MMPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH momyJsisiiuu. (OCHOBHbIE IOKa3aTeln
HNOMYJIALIMK: YHCICHHOCTb, IUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J[mHaMuKa YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsiusl.

JdeMoHcTpanum:

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

Tabmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoanzm», «llonmynmamum», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTH NOMYJSIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

JlabopatopHas padota Ne 3. «Mopdonorudueckue 0COOEHHOCTH PACTCHHUI U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPCHKOB
KOJIeycay.

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

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuieBas). Buabl-momuHanTel. CBs3M B
ouoreHose.

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



KOHCYMEHTBI, peaylieHThl. KpyroBopoT BEIIeCTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpopuueckne (MUUIEBbIE) YPOBHU HKOCUCTEMBI. [IMIlEBblE WLENu U CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMoMacca, NPOAYKIHS. IKOJIOTHYECKHE
NUpamMubl: MPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETYJIsIus, pa3Butue. CyKieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

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

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

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero Qynkuuu. OcobeHHOcTH OHOcPepsl Kak
I00ambHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOT€OXUMHYECKUE IUKIIBI JIEMEHTOB (yriepoa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpONOreHHbIE U3MEHEeHUs B Ouocdepe.
['nmo6anbHbIE 2KOJIOTHYECKHE TPOOIIEMBI.

CocymiecTBoBaHue MIPUPOJIBI U YeJI0BEUECTBA. Coxpanenue
O6nopa3zHooOpasusi Kak OCHOBa ycToWuuBocTU Ouocdepsl. OCHOBA palMOHATBHOTO
yIOpaBJI€HUsI MPUPOAHBIMM pECypcaMM M UX HCHOJb30BaHHEe. JlocThkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. W. BepHajackuid.

Tabmumel 1 cxembl: «llumesBpie nenu», «buoleHO3: COCTaB M CTPYKTypay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWMHOrO  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOINIOT€HHBIE  BO3JACWUCTBUS HA nOpupoAy», «BaxneWmme HMCTOYHUKHU
3arpsA3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHeMIas COCTaBIAIOLIAs
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy», «DakTopsl
pPaAMOaKTHBHOTO 3arps3HeHust Oumochepb», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenne xu3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIEeCTBaY, KoJiekiuu «buorienosy», «Bpeaurenn BaxxHEHIINX
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYp», TrepOoapuui ¢ KOJUIEKIUMU pACTEHUH U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHUM TpylnaM OJHOIO BHUJA,



Kpacnas xnura Poccuiickoit ®enepaunu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
PAaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [IPOI'PAMMBI IO
BNOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

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

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABJISIIONINE: OCO3HAHHE OOYUYarOIIMMUCA POCCUUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJu4ue MOTHBAUM K OOy4YeHHUIO  OHOJIOTHH,
IIeJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICJIOBBIMUA  YCTAHOBKAMHM, TPUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTABUTH LIETI U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIEC pe3yJIbTaThl OCBOCHUS IMpeameTra «buosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIBHOW JIEITCIBHOCTM B COOTBETCTBUM C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCTIMTaHUS U
CaMOpa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3UMLUMM JWYHOCTH, NATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE PE3yJbTaThl OCBOCHHUSA ydeOHOro mpeaMera «buonorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAlMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PacCHIUPEHHE >KU3HEHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IMPOIECCE peaavu3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIIbHOM JIESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKAAHCKOMN MO3UIIMK 00yJaIOMIeTOCs KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKeHUE
3aKOHA W MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJEH C Pa3HBIMU YOCXKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABAaTEJIbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIePIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€ATETBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUHCKOM IrPaXKI1aHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, cCBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJIICHHE H
pa3BUTHE OWOJIOTHH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
PUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusIiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&XKEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JTUYHOCTH;

S) ¢usnyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaaHCUPOBAHHBI PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPAaBUJI HMHAMBUIYAIbHOIO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOXKAIOIIUX 3/IOPOBBIO U KU3HU JTIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

6) Tpy10BOr0 BOCIIMTAHMS

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

FOTOBHOCTh K AKTHUBHOW JESTEIbHOCTH TEXHOJOTMYECKONW U COIMAJIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCUOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peaiu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

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

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emIie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIEHUE YPOBHS SKOJOTUYECKOW KYJIbTYpbl: IPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ANBHOIO XapakTepa SKOJOrMYeCKUX MpoOJieM U MyTed HuX
peLICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHMSI W YMEHUS TPU PEHICHHH TPOoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHMEM  (COONIOJIGHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCcTeM, Orochepsl);



AKTMBHOE HENPUATHE JEUCTBUU, NPUHOCAIIMX Bped  OKPYKarOUIEH
MPUPOAHON Cpefie, YMEHHE MPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUYCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U IPEIOTBPAIIATH UX;

HaJMYHUe PA3BUTOTO HKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaThCSI UMH B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B PAKTUICCKOMN MEATECITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKHM M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHUE crenuukn OHWONOTMM KaK HayKH, OCO3HaHUS e poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEJICTaBIICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXpaHEHUS IPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IUBUIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJIa U3 II00aTbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyJNbTYphl, €CTECTBEHHO-Hay4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOIMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4YyaeMble 3HAHUS [JIs aHalu3a W
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEIOBATEIICKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUW MO OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMbIEe [Ji1 (OPMUPOBAHUSI MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHSITHS, OTPaKarOIIUe
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeIu(PUKY METOJ0B IMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTus, SBICHHE, MPOIIECC,
cUcTeMa, Hay4yHbIH (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCCJIe/IOBaHWEe,  HAOMIOJEHUe, U3MEpPEHUe, OIKCICPUMEHT U  JPYrux),
yHUBEpCaJbHbIe YyueOHble JEeHCTBUA (TI03HABATE/IbHBIC, KOMMYHHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0yYarouuxcs, CHOCOOHOCTb
oOyuaromxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCcajdbHble y4eOHbIE JEHCTBUS B
NIO3HABATENIbHON U COLMATIbHOM MTPAKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHUBEPCAJTbHBIMHA y4eOHbIMH NMO3HABATEJIbHBIMHU
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHE IeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOJIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh MPU OCBOECHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUIECHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilacCU(pUKAIINK, 0000IEHNS), pACKPBIBATH CMBICT
OMOJOTUYECKUX TOHATUN (BBIIETSATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBS3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNATh LEeNu ACSATEIbHOCTH, 3ajaBas MHapamMeTpbl U KPUTEPUU HX
JTOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IECSITENbHOCTH C IOCTABICHHBIMHU LIEJISIMU;

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

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, GOPMYIUPOBATH BHIBOJIbI U 3aKIFOUCHHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeacTBa JUISt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOILIEHHM B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TaKke  MPOTUBOPEYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEUICHUs] MPOOJEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIECTBUM JAEATEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBHUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE eHCTBHUA:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIIbHOCTH,
HaBBIKAMHU  paspelieHus MnpoOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHbIE BUJBI JEATCIIBHOCTH 110 TIOJYYCHHUIO HOBOTO
3HaHUS, €ro MHTEpPNpEeTalnd, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYE€OHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPHU CO3AaHUN YUCOHBIX U COITUATBHBIX MPOEKTOB,;

dbopMupoBaTh HAYYHBIM THUI MBIILUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

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

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATHh U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYI0O M MPAKTUYECKYIO 00JIACTH
KU3ZHEICATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCcTe;

BBIJIBUTaTh HOBBIE WJIEH, MpPEAJiaraTh OPUTHMHAIbHBIC MOJXOJbl U PELICHUS,
CTaBUTb NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) padora ¢ uH(popMaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHaIM3UpOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KDUTHUECKHA OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoi MHGOpMaLUU, HEOOXOAUMON ISl BHIMIOJHEHUS! y4EOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
Oouonornyeckoit mHbopMayu (CXeMbl, TpadUKH, THATPAMMBI, TAOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4eCTBE CpeACTBA mpu padore C
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJbI, aOOpeBUATYpYy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPE/ICTBa
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHWUS W 3alIUTHl  WHOOpMaIWH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgBiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKIaeMol TeMbl (yMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaJdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIUKTHBIX CHUTYyaIlUi,
YMETh CMSTYATh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMHU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOLIEHUE K COOCCETHUKY
U B KOppeKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAHIHON M HWHIWBHIYyTHHOU
paboThI IpU peNIeHNN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS TP PEUICHUU yU4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0Tr0 YieHa KOJJICKTHBA,



NPUHUMATh LEJIM  COBMECTHOM  JAEATEIIBHOCTH, OPraHW30BBIBATH WU
KOOPJUHUPOBATH JIEUCTBUA II0 €€ IOCTMIKEHUIO: COCTaBJATH IUIAH JIEHMCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIBI B
o0t pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBAaTh HJIEUM C MO3UIMU HOBU3HHI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE IOBEAEHHWE B Pa3IUYHBIX
CUTYAIUsX, TPOSIBIISITh TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMHU PEryJSTUBHBIMU ACiiCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYyAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JCMCTBUSIX M IMOCTYIKAaxX MO OTHOLICHUWIO K >KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIISATh IMO3HABATENIBHYIO NIE€SITENBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyl B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSITEJIbHO ~ COCTABJISITh IUJIaH  pEIIeHUs NpodsieMbl ¢ Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIaCcTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

YyMETh OLEHUBATh PHUCKH W CBOECBPEMEHHO MPHUHUMATh PEIICHUS IO HX
CHIDKECHUIO;



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

3) npuHsTHE Ce0S M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynbTaTthl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamMera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, HHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTYyaIlUsSX, a TaKKe B pPEaJIbHBIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl MPEJACTaBICHBI IO roJaM 00y4YeHHUS.

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

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJU OUOJIOTUHU B CHCTEME HayYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAIBLHOU
IPAMOTHOCTH YE€JIOBEKA JJIsl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (0OOMEH BEIIECTB M TMPEBpaIICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeAEHUE (PENPOYKIIUS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE WU3JlaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpnens, 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 OMOJOTHU: HAOTIOEHUE H
OMMCAHUE MUBBIX CUCTEM, IPOILIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHHE
OMOJIOTMYECKOTO  AKCHEPUMEHTA,  BBIJBW)KCHHE  THUIIOTE3bl,  BBISIBIICHHE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOIYyYEHHBIX



PE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BBIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIIECTBCHHBIC MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, WHANBUAYAJLHOTO pPAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMMOJTYYCHHBIC 3HAHUS IS OOBSCHEHUS OHMOIOTHYCCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecneyeHHs O€30MacHOCTH CBOEr0 3/J0POBbS M 30POBBS
OKPY>KAIOIIUX JI0JIeH, COOIO/ICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIICH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOM ouooruu u OMOTEXHOJIOTUH TUTSI paIMoOHAIEHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE pellaTh JJCMEHTAapHBIC TCHETHYCCKHME 3aJadyd Ha MOHO- U
JTUTUOPHUIHOE CKpEIUBaHUE, CIEIUICHHOE HAaCJeIOBaHUE, COCTABJIATh CXEMBI
MOHOTHOPHUTHOTO CKpCUIUBAHUS JUIS TpECKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE U TPAKTHYECKHUE paldOThl, COOMIOAATH
npaBuia mpu pabore ¢ yaeOHBIM U JIaOOPaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJIEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE AaCMEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHbIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMoNOrNYecKyt0 UH(POpMaIUI0O U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHs ydeOHOro mpeamera «buomnorus» 6 11
K1acce TOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJIM OHMOJIOTHH B CHCTEME HAyYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpAa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCUHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAIBLHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALHNS, TEHOPOH, SBOIIOLHUS, ABMKYIINE CUIbI ((haKTOpPHI) SBOJIOINUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBI, PEAYIEHThI, IIENMU  IUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DBOJIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJCTh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOCHUE H
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB W SIBICHHM, OpPraHu3aiys W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIIBM)KCHHE  THIOTE3bl,  BBISBICHHC
3aBUCUMOCTH MEXKIY HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE ITOJYYCHHBIX
pE3YJIbTaTOB, WCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUH W 3aKOHOB, YMCHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHMA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IIPOILIECCOB: HACIEIACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYECKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXMMHUYECKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTh MOJYYEHHBIE 3HAHUA A OOBSICHEHUs OUOJOTMYECKUX
IIPOIIECCOB U ABJICHUM, ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EeJIpl0 oOecrieueHusi O€30MacHOCTH CBOETO 3I0pPOBbS U 3I0POBbBS
OKPYXAIOIIUX JTIOCH, COOMI0OIEHNs HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKHUE 3a/1aud, COCTABISATH CXEMBI
MepEHOCa BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUs);

YMEHHE BBITIONHITH JA0OpATOPHBIE U TPAKTHYECKHE PalOTHI, COOMIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHUBAaTh W HWHTEPHPETUPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEICTBa MAacCOBOW MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMONOTMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.
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