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HHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mnporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHus] MOAX0N0B K (POPMUPOBAHUIO COAEpKAaHUSA Yy4yeOHOro mpeaMera
«buonoruss» cocraBwiIM: KoHUenTyaidbHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€JIe, CoAepkKaHUs, pe3yJlbTaToB OOy4YeHHS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LENSIX U
NPUHIMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHErO
oOmero oOpasoBanust B Poccuiickoii ®enepanuu, a Takxke MOJOKEHUS O
cnenugurke OMONOruM, €€ 3HaYEHUU B MO3HAHUM >KUBOM MPUPOJIBI U 0OECTIeUeHUN
CYILIECTBOBAaHUS 4YeNoBeYecKoro oodimiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTpe/ieieHbl OCHOBHbBIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Meniax, o0 obuiei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHHS U PA3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro mpeamera «buomorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeleleHue Mo pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXMIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKKM 00pa3oBaTEIBLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaronuxcs.

B nporpaMmvMe mno OuONOTMM TakXe YYMUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JINYHOCTHBIM, METANpPEIMETHBIM M TPEIMETHBIM pe3yJbTaTam
oOydyeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB yueOHO-IIO3HABATEIIHHOU
NEeSTENbHOCTH/Y4eOHBIX JEHCTBUN OOYy4YaIOMUXCS MO OCBOCHHUIO COJEpNKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorum (10—11 kmacchl, 6a30BBI YPOBEHB) peaan30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3y4YeHUW Owuojoruu, Onarojgapss yemy B Hel
POCMATPUBAETCS HAMPABICHHOCTh Ha pPa3BUTUE 3HAHUMW, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI, [IEHHOCTHBIX
OpPUEHTALUN JIUYHOCTH, SKOJIOTHUECKOr0 MBILIUICHUS, PEACTaBICHUI O 310pPOBOM
oOpa3e XHM3HM M OEpeKHBIM OTHOILIEHHEM K OKpY’Kalollell HpUpOJHON cpene.
[TosTomy Hapsiay ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHid, a TakXKe 3HaHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAHra U CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIECCOB B MpOrpamMMme Mo OMOJOTHH yIEJIeHO BHUMAaHHE HCIOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUI B MMOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS TPUKIIAIHBIX 33724, B
TOM 4HCIIe: TPOMUIAKTUKN HACIEACTBEHHBIX 3a00JIEBaHUN UYETOBEKa, MEIHKO-
TE€HETHYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHUs HKOJIOTMUYECKH
LIEJIECO00Pa3HOro MOBEJIECHUS B OKpY)XaroLleil NpUPOJHON cpele, aHaiusa
BIIUSTHUSL XO3SUCTBEHHOW JCSATEIBHOCTH YEJIOBEKAa HAa COCTOSIHUE TPUPOIHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHEC BHUMAHUS K MPUKIIATHOW HATIPABICHHOCTH
y4eOHOT0 npeamera «bHOTOTHS» MPOJUKTOBAHO HEOOXOAMMOCTHIO 00ECTICUEHUS



YCIIOBUU JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJBbHOTO OHMOJIOrHYECKOro
oOpa3oBaHusA, KoTOopas npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
CHOCOOHOCTH aJaliTUPOBAThC K HM3MEHEHHMSIM JMHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpelHero ooOIero oOpa3oBaHUS 3aHMMAET BaXKHOE
Mecto. OHa obOecrneunBaeT (QopMUpoBaHUE y OOYyYarOUIUXCS MPEACTABICHUMN O
HAay4YHOH KapTHUHE MUpA, paclivpseT U o0oOIaeT 3HaHUSA O KUBOW HpHUpoje, €€
OTJIUYUTENIbHBIX MpPU3HAKaX — YPOBHEBOW OpraHW3aldd M HBOJIIOLUHU, CO3JAET
yCIOBUS  JUJIsi:  TO3HAHWUS  3aKOHOB  JKMBOM  MPUPOABL,  (QOpMUPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOTO W Oe3zomacHoro oOpasza
KU3HU, IKOJIOTMUYECKOr0 MBIIICHHS, IEHHOCTHOIO OTHOLIEHUS K dKUBOM MpUpoje
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUsS UMEET TaKKe ISl PelIeHUs] BOCIIUTATENbHBIX U
pa3BHBAIOIIMX  3aJa4y  CpeaHero  obmero  oOpa3oBaHUs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydyenne Guonorun oOecrieyuBaeT yCiaoBHs 11 GOPMUPOBAHHUS
UHTEIJICKTYalbHbIX, KOMMYHHUKAI[MOHHBIX W HMH(QOPMALIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIIOCOOCTBYET MHTErpallud OMOJIOTMYECKUX 3HAHUH C
NPEJICTABICHUSMU U3 JPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, (QU3UKU, XUMHUH
u reorpaduu. Ha3BaHHbIE MONOXKEHUS O MpeAHA3HAYECHUH YYEOHOro MpeamMera
«buonorus» CcoOCTaBWJIM OCHOBY [HJisi ONpENENEHUsT MOAXOI0B K OTOOpYy H
CTPYKTYpPUPOBAaHHMIO €T0 COJEpXkKaHUSA, MPEJICTABICHHOTO B IIporpaMMe IO
OHMOJIOTUH.

Otb6op comepxkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOpPA3HOTO TOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OOydYaromuecs MOJDKHBI OCBOUTH 3HAHUS W YMEHHS, 3HAUYUMBbIC MJIA
dbopMupoBaHusi 001IeH KyJIBTYpbl, OMNpENEIIIONIME aJIeKBAaTHOE TMOBEJCHUE
YeJIOBeKa B OKPYJKAroIIeH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU W MPAKTUYECKOU aesaTeabHOCTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI CO/IEPIKaHUA, KOTOPBIE CIy’KaT OCHOBO /Uit (POpMUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHHU3allUU
OMOJIOrMYecKOoro 00pa3oBaHus.

CtpykTypupoBaHHE COAEpXaHHUs yduyeOHOro marepuaia B Iporpamme IO
OMONOrMM OCYIIECTBICHO C YYETOM MPUOPUTETHOIO 3HAYEHHUS 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKMBOW MPUPOBL, O €€ YPOBHEBON OpraHU3aluU U
IBOJIIOLIMHU. B COOTBETCTBHHM C 3TUM B CTPYKType y4eOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOIINE COAEpKaTeabHble TMHUU: «bruosnorus kak Hayka. Meroasl
HAay4HOIo Mo3HaHusm», «Kietka kak Omosiormueckas cucrema», «OpraHu3zM Kak



Oouonornueckas cuctema», «Crucrema M MHOrooOpasue OPraHHMYEeCKOTO MHpPay,
«IBOJIOLHMS KUBOU PUPOJIBIY, «IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

[enp u3ydenus: yuebHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOyYaloUMMHCS  3HAHUSIMH O  CTPYKTYPHO-(PYHKIIMOHAJBHOU
OpraHM3alyd >KUBBIX CHCTEM pa3HOrO paHra U TMPUOOPETECHUE YMEHHI
WCIIOJIB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEUCTBUU B OTHOILICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorusi» Ha 0a30BOM
yYpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIONIUMHUCS CHUCTEMbl 3HAHUM O OHOJOTHMYECKUX TEOPHSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUIaX, CIYKallUX OCHOBOU
U1 HOPMUPOBAHUS TPEJICTABICHUN O E€CTECTBEHHO-HAYYHOW KapTUHE MHpaA, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOpPAa3ud U OCOOEHHOCTSX YKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIJAIOIIUXCS OTKPHITUAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBanue y oOy4aromuXxcs TMO3HABATEIbHBIX, MHTEIUICKTYaJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TPOIIECCE aHaln3a JaHHBIX O IMYTSIX Pa3BUTUS B
OMOJIOTMM HAyYHBIX B3TJISJIOB, HJACH W TOJXOJOB K HM3YyUYCHHIO JKHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAQHOBJIEHHE Y OOydJarIuxcs oOmedl KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHSATH U OIEHWBATH SBJICHHUS OKPY>KAIOIIETO
MHpa >KWUBOW MPHUPOJABl HAa OCHOBAHMHM 3HAHUM M OIBITA, IOJTYYEHHBIX TIPH
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOy4aromuXcs YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTUYCCKOW JEATCIBHOCTH 4YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTHH;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM KHUBOU
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHHS dSTHISCKHUX
HOPM TIPH TIPOBEJICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHWOJIOTMYECKUX 3HAHWUW Ul TOBBIIMICHUS YpPOBHSA
AKOJIOTHYECKOH KYyIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TPUOOPETEHHBIX 3HAHUM U YMEHHUM B MIOBCETHEBHOM JKU3HU IS
OIIEHKH TMOCJIEICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpPY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHME W COOMIOACHHE Mep NPODUIAKTUKH
3a00JIEBaHUI.

B cucreme cpemnero o6miero oOpaszoBanus «buonorusy», m3ydaemas Ha
0a30BOM ypOBHE, SIBIAETCS 00S3aTeIbHBIM YYCOHBIM IMPEIMETOM, BXOISAIIUM B
COCTaB MpeAMEeTHOM o0JacTh «ECTeCTBEHHO-HAYYHBIE TTPEAMETHIY.



JI1s u3yueHust 6uoJioruu Ha 0a30BOM ypOBHE CpeaHero oO1iero oopa3oBaHus
oTBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 kmacce — 34
yaca (1 yac B Hez1el0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. Buonorus kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouoniorun B (QoOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, OTNMCAaHHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oOpaboTka
JAHHBIX ).

JdeMoHcTpanmu:

[loptpersi: Y. Japsun, I'. Menaens, H. K. Konsios, . Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M NpaKTHYeCKHE PA0OTHI:

[Ipaktuueckass padora Ne 1. «Mcmonp3oBaHue pa3auYHBIX METOJOB IpHU
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. ’)KuBble cucTEMBbI H MX OPraHU3aIUsL.

XKusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT n3ydeHus: ouonorun. Oinuue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aIluU OMOCHCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBBIA, OPraHW3MEHHBIN, MOMYISLIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpaumnu:

Tabnuel u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY, «YPOBHU OpraHU3alUN
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JIIEMEHTBI: MAaKpO3JIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMM BOABI M MUHEpaJbHBIX BewlectB B Kierke. [lomnepkanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u ctpoeHue OeIKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMblie 1 3aMEHHMBbIE AMUHOKHUCIOTHI. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJEKYyJbl (MEpBUYHAS, BTOpUYHAS, TpPETUYHAs U
4eTBEpTUYHAS CTPYKTypa). XHWMHUYECKHE CBOMCTBa OenkoB. buonorndeckue
GyHKIMHN OENKOB.



®depmeHThl — Ouosormyeckue kartanuszatopbl. CrTpoeHue ¢epMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas cneuupuuHoctb. KodepmenTsl. BuramuHsbl.
Otnnuust GepMEHTOB OT HEOPTaHUUYECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  Je30Kcupuodo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
1esuI0I03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunasl, Qoconunuasl, crepouasl. ['mapoduIbHO-
ruapodoOHble cBoiicTBa. buonormueckue ¢Gynkumm aunugoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBeie xkucnorsl: JHK wu PHK. Hykmeotuaer — MoHOMEpHI
HykJ1enHOBbIX KUchnoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u dpynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Huronorust — Hayka o kierke. Kierounas Teopusi — npumep B3auMOACHCTBUS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHass >kuBas cuctema. OOmmMe TNpHU3HAKA KIIETOK:
3aMKHYyTasi HapykHas memOpana, monekynasl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOEeHUsl TpOoKapuoTHdeckoil kieTku. Kietounas crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOW KIEeTKUM. OCHOBHBIE OTJIMYMS PACTHTENIBHOM, J»KWBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, TJIMKOKAJUKC, MX
¢bynkiuu. [nazmatnyeckas memOpana, e€ cBoicta u ¢pyHkiuu. [{lutormnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHouabl kietku: OIIC, ammapar I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMIbI KIETKU: MHUTOXOHIPHUH, IIJIACTUIBI.
[Ipoucxoxxaenne MUTOXOHAPUN W Tactuia. Buaesl mimactua. HememOpanHbIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiTtoueHus.

Snpo — perynsaTopHblii 1eHTp kieTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BELIECTB B KIIETKE.

JdemoHcTpauuu:

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

Junarpammsel:  «PacnpenesieHne XMMHUYECKMX JJIEMEHTOB B HEXHUBOU
npupozae», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B KUBOM MPUPOIEY.

Tabmuier 1 cxembl: «llepuonndeckas TabinIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJIBIY, «brocuHTe3 0enkay, «CTpoeHre MOJIEKYJIIbI OCIIKay,
«Ctpoenne dhepmenta», «Hyknennossie kuciaoTel. JJHK», «CTpoeHrne MONEKyIbI



AT®», «CTpoeHHE DYKapUOTHYECKOM KIETKN», «CTPOCHUE KMBOTHOM KIIETKN»,
«CTpoeHHE pacTUTENbHOU KIETKN», «CTpoeHuE MNPOKAPUOTUUECKON KIIETKUY,
«CTpoeHue sapa KIETKU», «YTIeBOAbDY, «JIumuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpPYIOBaHUE JMJii MPOBEICHHUS
HaOJIIOJICHUM, W3MEPEHHM, JKCIEPUMEHTOB, MUKpOIpEenapaThl PaCTUTEIIHHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble U NpaKTH4YeCKUe padoThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKOW aKTUBHOCTU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlaGopatopHast pabota No 2. «M3ydeHue CTpOEHHMS KJIETOK paCTEHUH,
KUBOTHBIX M OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEernaparax u HX
OTHMCAHUEY.

Tema 4. ’/KusHenesTeIbHOCTD KJIETKHU.

OOMeH BelIecTB, WK MeTa0oIn3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) 1
JTUCCUMWIISIITUSL (QHEPreTHYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W JHEPIHMM B TMOHUMAaHHHU
MeTabor3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOo¢HBIN U reteporpodHsbiii. Posib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TeMmHoBasg ¢a3pl (orocuHreza. Peakiuu
doTocunTe3a. IpdekTuBHOCTh oTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a IS KU3HU
Ha 3emuie. BiusiHue ycnoBuid cpeipl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIECHUS €ro
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOIne OakTepuu. 3HaUeHUEe XEMOCUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PaciiernieHue BemecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUU B KIETKE. OTambl HHEPreTUYECKOro oOMeHa.
['mukonus. bpoxenue m ero Buabl. KHCIOpOAHOE OKHCIEHHWE, WM KIETOYHOE
JIbIXaHHE. OxkucnurenbHOe dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniunm wmatpuuHoro cuHTe3a. [eHermueckas wuHbopmanus u JIHK.
Peanuzanust reHetnmdeckoil mHOpManuu B KIETKE. | €HETUUYECKHH KOJ H €ro
cBoicTBa. Tpanckpuniusi — matpuunblii cuHTe3 PHK. Tpancasiuus — OnocuHTes
Oenka. Otambl TpaHchsiuu. KoawpoBanue amuHOKUCIOT. Pomp pumbocom B
OouocuHTese Oenka.

Hexknerounsie ¢hopmbl xu3Hu — Bupychl. Uctopus otkpsitus Bupycos (. W.
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS W KU3HGHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bone3nn pacTeHul, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunura yenoreka (BUY) — Bo3Oyaurens CIIN/a.



OOpatHast ~ TpaHCKpWMIMs,  peBepTaza W uHTerpaza.  lIpodumaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanmu:

IToptpersr: H. K. Konbuos, . U. UBanosckuii, K. A. Tumupsizes.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzmy», «MUTOXOHAPUSY,
«HepreTuyeckuii oomeny», «Xiopormiact», «Dorocunred», «Ctpoenue JIHK»,
«CtpoeHue U pyHKIIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I e HeTUUeCKUi KO,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1uka Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-ammiukanuu «Y apoenue JIHK u Tpanckpumnimsy,
«buocunres Oenkay, «CTpoeHue KIeTkn», Mojeas cTpykTypsl JIHK.

Tema 5. PazMHoOKeHMe U UHAUBUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Knerounslii muki, Wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MUTO3.
[Ipormecchl, mpotekaronue B uHTepdaze. Perukarus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHII.
JlunmonaHBIA M TalUIOWJAHBIA ~ XPOMOCOMHBICE  HaOOphl.  XpOMAaTHIBI.
[{uTosornueckue OCHOBBI PAa3MHOKEHUS U HHAUBUIYAJbHOTO  pPa3BUTHUSA
OpTraHU3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUONIOTrHYECKUil CMBICT MUTO3A.

[Iporpammupyemasi ru6esb KJIETKU — alloNTo3.

@dopMBbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buabl Gecrionoro
Pa3MHOXKEHMS: JEJIEHUE HaJABOE, ITOYKOBAHHE OJHO- M MHOTOKIIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHUE. VMIcKycCTBEeHHOE KIIOHUPOBAHHE
OpPraHU3MOB, €r0 3HAYEHUE JJIs1 CEJICKIINU.

[TonoBoe pa3MHOKEHHUE, €ro OTIUYHSI OT OECIOJIOTO.

Meito3. Craguu Mmeiio3a. Ilporiecchl, TpOUCXOSIIME HAa CTaausIX Meno3a.
[ToBenenne xpomocom B Menosze. KpoccuHroBep. buosiorndeckuii CMbBICH H
3HA4YECHUE MEH03a.

'ameTtorenes — mpoiiecc 00pa3oBaHHS TIOJNOBBIX KJIETOK Y >KABOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W siMIHUKU. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CIepMaTo30u[, SIHMIEKIEeTKa) — CIIEpMATOre€He3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHUs SAWIEKIETOK W CcrnepMaTo3ouaoB. OIUI0OJ0TBOpPEHHE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE  Ppa3BUTHE
(omOpuorenes). JOrtanbl SMOPHOHATIBLHOTO PA3BUTHS Y TO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisauus, opranoreHes. [loctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAILHOTO Pa3BUTHSL: TpsIMOE, HempsiMoe (JIMYMHOYHOE). BrusiHue



Cpellbl Ha Pa3BUTUE OPraHU3MOB, (AKTOPHI, CHOCOOHBIE BBI3bIBATH BPOXKIAEHHBIC
YPOJICTBaA.

Poct u pasButne pacrennii. OHTOreHe3 HBETKOBOIO PACTEHMS: CTPOCHHE
CEMEHH, CTAIUH PAa3BUTHS.

JdeMoHcTpanmu:

Tabmuupl u cxembl: «@DOpMBI PA3MHOXKEHUS OpPraHu3MoOB», «J/[BoiiHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pAcTECHHI», «BeretaTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenue knetku Oakrepuity, «CTpOE€HHE TOJIOBBIX KIIETOK»,
«Ctpoenne xpomocombl», «Knerounsii nuki», «Pemnmukamusa JTHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u HenpsAmoe pa3zBuTHE», «['ameToreHes y MIIEKOMUTAOIINX U
YenoBeKa», «OCHOBHBIE CTaIU OHTOTCHE3a».

O6opynoBanue: MHKPOCKOII, MUKpONpenaparsl «CriepMaTo30U,1bl
MJIEKOIUTAOUIETO», «SIHIeKIeTKka MiIeKonuTaronero», «Kapuoknues B kieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEb-allUIuKanusa «Jlenenue KIeTKu», MOJEIb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M NpaKTH4YeCKUe padoThI:

JlaboparopHass pabora Ne 3. «HabGmromenue MuTO3a B KIETKaX KOHUYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHs TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTaxy.

Tema 6. HacjieicTBEHHOCTh M K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3anaumn renetuku. Mcropus pa3sutust reHeTUKU. Poib nurosmorun
U OMOpPUOJIOTUM B CTAaHOBIIGHUM Te€HETHUKHU. BKiaa poccuilckux u 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToasl TeHeTUKH (TUOPUI0IOTHYECKUi,
HUTOTC€HETUYECKUM, MOJNEKYJISIpHO-TeHETU4YeCKUii). (OCHOBHBIE TI€HETHUYECKHUE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACIIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MonorubpuaHoe CKpemMBaHue. 3aKOH €IWHO-00pa3us THOPUIOB IEPBOTO
nokoneHus. IlpaBuno AgoMuUHUpOBaHUSA. 3aKOH paCIICIUICHHS [PU3HAKOB.
I'mnore3a yncroTel ramet. [lonHOE M HENMOITHOE JOMUHUPOBAHUE.

JurnbpuaHoe  CKpelllMBaHWE. 3aKOH  HE3aBHUCHMOIO  HAaclieZJOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JAMTHOPUAHOTO  CKPEIIMBAHUA.
AHanusupymroniee ckpenupanue. Vcrnonap30BaHne aHaIM3UPYIOLEro CKPEIBaHUS
U1 OTIPEJICIICHUsI TeHOTHIAa 0COOH.

CuemienHoe HacneioBanwe mpu3HakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacCJEJOBaHUIO TeHOB. HapylieHne crenieHus reHoB B pe3yJbTare
KPOCCHHIOBEDA.

XpOMOCOMHas TEOPHUs HACIEACTBEHHOCTH. | eHeTHYEeCKUe KapThl.



I'enetnka mosia. XpoMOCOMHOE ONpEAENeHUE MoJia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omorameTrHesle M TreTeporaMeTHbie OpraHusmbl. HacnenoBanue
MPU3HAKOB, CLIEIJIEHHBIX C MMOJIOM.

N3menunBoCTh. BUbI N3MEHUMBOCTH: HEHACIICICTBEHHAS! M HACIIEICTBCHHAS.
Ponp  cpenbl B HEHAcCHEACTBEHHOM  U3MEHUYMBOCTH.  XapaKTEpUCTUKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTH. BapuanimoHHBIN psiji U BapuallMOHHASI KPUBAs.
Hopma peakunu npusHaka. KoauuecTBEHHBIE M KAYE€CTBEHHBIE MPU3HAKH M UX
HopMa peakuuu. CBolicTBa MOAUGDUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, wiM TEeHOTUNHMYECKas, H3MEHUYMBOCTh. KoMmOuHATHBHas
U3MEHYMBOCTh. Melo3 W TMOJOBOM MpoIecc — OCHOBA KOMOWHATHUBHOMU
U3MEHYMBOCTU. MyTanMoHHas U3MEHUYMBOCTh. Kitaccudukaius MyTamuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U NMpUYUHBI MyTaluii. MyTtareHHsie (pakTopsbl.
3aKOH rOMOJIOTUYECKUX PSIAOB B HacaeACTBeHHOM n3MeHunBocty H. Y. BaBuosga.

BnesnepHas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uenoseka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl T€HETUKU
YyeJIOBEKA: F'eHEaJIOrNUeCKHUI, OJIU3HEIOBBIH, IIMTOTCHETUYCCKUM, OMOXMMHYCCKUH,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOE OmpeaeIeHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, F€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[M[]P-ananu3a. HacnenctBenHnble 3a0o0yieBaHUS 4YelIOBEKAa: TEeHHBbIE OOJIE3HH,
0OJIE3HU C HACJIEACTBEHHOW MPENpacroyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIEe3HHU.
Comarnueckue U reHepaTuBHble MyTauud. CTBOJOBBIE KIETKH. [IpuHUUIIBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKY U JICUEHUSI T€HETUYECKUX
Oone3Hell. MeanKo-reHeTHYecKoe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAUIIMHCKON
TCeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUM YeTTOBEKA.

JdeMoHcTpaumuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepuxosn, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpelIMBaHHE U €TOo
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOT€HETUYEeCKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpumHoe  CKpeuuBaHuE,
«l{uTonornueckue OCHOBBI JTUTHOPUTHOTO CKpEILLIUBAHUSA, «Meiiosy,
«B3auMoelncTBUE  QJUIETIBHBIX TI'€HOB», «l'€HETMYECKHE KapThl PACTEHUM,
KUBOTHBIX U 4eJIOBEeKa», «l'eHeTuka monia», «3aKOHOMEPHOCTHU HacCJEeAOBaHUS,
CLUEIUIEHHOTO ¢ mnoyioMm», «KapuoTumsl 4enoBeka ¢ KUBOTHBIX», «Buasl
W3MEHYHUBOCTHY, «MoaudukannoHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MOJIETU-AMIUIUKAINA  «MOHOTHOPHIHOE CKpEIIMBAHKE,
«Henonnoe nomuHupoBaHue», «JlurubpunHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKpPOCKON W MHKpomnpenapatr «lpozoduna» (Hopma, MyTaluu
(OpMBI KPBUIBLEB U OKPACKHU Tena), repOapuil «I'opox moceBHOI.

JlabopaTopHble U IpaKTHYeCKHe PadoThbI:

Jlaboparopnast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO030(UIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHue MoaudUKallMOHHONW U3MEHYHUBOCTH,
IIOCTPOEHUE BapUALMOHHOIO Psifia U BApUALIMOHHON KPUBOM».

JlaGoparopHas pabora Ne 7. «AHanu3 myTauuid y Apo30¢uibsl Ha TOTOBBIX
MUKPOITpENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocrTaBjieHHEe U aHAJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexuust opranu3zMmoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKIAEHUE CEJEKIUU U JOMECTUKALIUS.
Yuyenne H. WM. BaBuioBa 0 MEHTpaxX MOPOUCXOXKACHUS UM MHOT00Opasus
KyJbTYpHBIX pacTeHui. LleHTpsl mpoMCXO0XKIEeHUS AOMAIIHUX XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHbIE METOABI CeNeKIMU. MaccoBbIil 1 MHAUBUAYAJIbHBIN OTOOpPHI B
CEJEKIIMU PACTEHUN M JKUBOTHBIX. OLIEHKA SKCTepbepa. bBIM3KOPOICTBEHHOE
ckpemuBaHue — HMHOpuAMHT. Ywucras nuHusa. CKpellMBaHHE YWCTHIX JIHMHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otnanéunas rtulOpuausanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
NOJIyYEHUE TOJUILIONAOB. JIOCTMXKEHUS CENeKIMU pACTEHUM, KUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonorus Kak OTpacib NPOWU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pexomOuHantHOW JIHK wm TpaHcreHHbIXx opranusmoB. Kierounas
uxeHepus. Kinetouneie KyJnbTypbl. MUKpPOKIOHAIBHOE PA3MHOKEHUE PACTECHHM.
KiloHnpoBaHHe BBICOKONPOIYKTHUBHBIX CEIbCKOXO3SWCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTHdYeckue  mpobimempl. MO -  reHeTnyecku
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JleMoHcTpauuu:

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

Tabmuet u cxemsl: kapta «lleHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «I[lopoabl ToMalIHUX KUBOTHBIX», «CoOpTa KyJIbTYPHBIX
pacrenuity, «Otnanéanas rudpuausamnus», «Padoter akagemuka M. @. MBanoBay,
«llonmummonaus», «OOBEKTbl OHOTEXHONOTUW», «KJeTouHble KyJIbTyphl U
KJIOHHUpOBaHUe», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH TIOJOB U KOPHETIOJAOB JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CeabCKOX03SIUCTBEHHBIE PACTCHUS».



JlabopaTopHble U IpaKTHYeCKHe padoThI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJEKIUU DPACTEHUUA U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBorOLMOHHAS OHOJIOTHS.

[IpeanochIKu BO3HUKHOBEHHUS HBOJIONMOHHOW TEOPUHU. BOJIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa 3BoMONUM. [lajgeoHTonOrMYeckue: mOCIEq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TAJE€OHTOJIOTUYECKON JICTOMUCH, TEPEXOHbIe (OPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTUYECKHUE: CXOJICTBA M Pa3Iuuusi SMOPHOHOB pPa3HBIX BHUJOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECKUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
PYyIUMEHTapHBIC OpTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METAa0OMMYECKUX NyTed y BCeX
OpTaHU3MOB.

OpomtounonHass Tteopust Y. JlapBuna. Ilpenmochuiku BO3HMKHOBEHUS
JapBUHU3MA. JIBIKyIIME CHJIBI 3BOJOLMH BUIOB 1o [lapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTH PECYpCOB, HEOIpeAes€HHAass W3MEHUYHUBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Boironuu (CTI) U €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposaBostorus. [lomyssiius kak eAMHUIA BUA U DBOJIOLUU.

JIBxymue cuibl ((pakTophbl) SBOJIOIKK BUAOB B Mpupojae. MyTarmoHHBIN
nporecc M KOMOWHATMBHAs W3MEHYMUBOCTH. [lomymnsiiimoHHBIE BOJHBI U IpEud
reHoB. M30s1ust U MUrpanusi.

EctectBennsiii oTO60p — HampaBusomuid  (aktop sBomoruu. Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OpPraHU3MOB KakK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNIA Y OpraHu3MOB. ApoMOopGh03bl ¥ HIHO-aTANTAIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbiE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONUM:  (priieTHYecKas, IUBEpPreHTHAs,
KOHBEPreHTHasl, mapauienbHas. HeoOpaTumMocTh SBOTIONHUN.

[IpoucxoxaeHue OoT HeclenHalIUu3upPOBAaHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAS paararius.

JdemMoHcTpauuu:



Iloptpersr: K. Jlnnnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, 2. I'ekkens, @. Mromiep, A. H. CeBepuos.
Tabmuupl 1 cxembl: «Pa3BUTHE OPraHUYECKOTO MHUpa Ha 3emiie», «3apoIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cylecTBoBaHue», «EctecTBeHHbI 0TOOP», «MHOroo06pasue COpToB pacTeHUI»,
«MHoroo6pasue  Hopoa  KUBOTHBIXY, «ITonynsauumny, «MyTtanuoHHas

U3MEHYUBOCTEY, «Apomopdoswly, «Uauoananramuuy, «OO0mias aereHeparus»,
«/IBmkymme cuibl sBomonuny, «Kapra-cxema wapumpyra nyremectBus Y.
Hapsuna», «bops0a 3a cymiectBoBanue», «lIpucnocoOIeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe B11000pa3zoBaHKue», « IKOJIOTMUECKOE BUI000pA30BAHHUEY.

O6opynoBaHUE: KOJUJICKIMS HACEKOMBIX C Pa3JIMYHBIMU THUIAMU OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoJuleKius «IIpuMepsl 3alIUTHBIX TPUCITIOCOOJICHUN Yy
KUBOTHBIX», MoJielib «OCHOBHBIE HAMpaBJICHUS DBOJIIOIUNY», 00bEMHAS MOJEIb
«CTpoeHue roJJ0BHOTO MO3ra MO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, KoJieKus «@DOpMbBI COXPAHHOCTHU
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmuukanua «llepekpéct
XpOMOCOM», BiaxHble Tipenapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «JIpozodwmiay (Hopma, mytaruu GOpMbI KPbUIBEB U
OKpAaCKH TeJia).

JlaGopaTopHblie M NpaKTH4YeCKUe padoThI:

JlaGopatopHast pab6ora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOTHYECKOMY
KPUTEPHUIO».

JlaGopatopHast pa6ora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHHEe M pa3BUTHE KM3HU HA 3eMule.

JloHay4dHbIE TIPEACTABICHUS O 3apOKICHUM KU3HU. HayuHble THUIOTE3BI
BO3HMKHOBEHHUSI JKM3HU Ha 3emje: aOuoreHe3 M TMaHCIepMus. XUMHUYecKas
HBOMIOIUS. AOHMOTEHHBI CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHHMYECKHX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKON 3BoJIIOMU. HauanbHble 3Tambl
ouonornyeckoit 3Bonroruu. ['unoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHHE NPOTOKJIETKHU. llepBble KIETKM M MX DBOJIIOLUA.
®opMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3pam u nepuojam. Kartapxei. Apxeiickas u
nporepo3oiickas dpbl. [laneo3olickas spa U €€ nepuoabl: KeMOpPUNMCKUH,
OPJAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so30iickas spa u €€ NeEPUOAbL: TPUACOBBIN, FOPCKUM, MEIOBOM.

KaiiHo3o0iickass 3pa u €€ mnepuoAsl: NaJICOr€HOBBIM, HEOrCHOBBIM,
AHTPOIOTEHOBBIM.



XapaKkTepUCTUKA KIMMATa M TEOJIOTMYECKUX MpoleccoB. OCHOBHBIE 3Tallbl
HBOJIIOIUM PACTUTENIBHOIO M JKUBOTHOIO MHpa. ApoMop(do3bl y pacTeHU H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOro Mupa Kak OTpakeHHe H3BOOUUMHA. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUs KaKk Hayka. Pa3Butre npencraBieHui o
IIPOUCXOXKIAEHUN YeJIoBeKa. MeTtonbl u3ydyeHus aHTpororeHeza. (Cxoactsa u
pa3iinyuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbIH 00pa3  KU3HM,
U3FOTOBJIEHUE OPYIAUN TPY/1a, MBILJIEHUE, PEYb.

OcCHOBHBIE CTaIUHA W BETBU JBOJIIOLMU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbi, Yenosek npamoxomsaumi, YenoBek HeaHIepTalbCKuM, UYenosek
pasymHbIiii. Haxonku ucCKomaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBAaHMS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckue pacbl. OcHOBHble  OOJBIIME  pachl:  €BPOINEOUHAS
(eBpasmiickasi), = Herpo-aBCcTpajioujHas  (dPKBaTOpUAIbHAs),  MOHTOJIOMIHAS
(a3maTcko-amepukaHckas).  YepTbl  MPUCIOCOONEHHOCTH  MpeJCcCTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYHIECTBOBaHUSA. EQUMHCTBO 4e€IOBEYECKHX pac.
Kpuruka pacuzma.

JdeMoncTpanuu:

[Toptpetsr: @. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! U cxembl: «Bo3HukHoBeHue CoJIHEUHOM cUCTEMBI», «Pa3BuTie
opraHuyeckoro  mupa», «PactutenpHas  kieTka», <« KuBOTHas  KieTKay,
«IIpokapuotnueckas kieTka», «COBpEeMEHHas CHUCTEMAa OPraHUYECKOTO MHUpPay,
«CpaBHEHUE AaHATOMUYECKUX YEPT CTPOCHUS YEIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay, «/lpeBHeummue moan», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6GopynoBanue:  Mymspku  «I[Ipoucxoknernue — yenoBeka»  (OFOCTHBI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTalblla, KPOMAHbOHLA), CJIENKH WU
M300pKEHUS KaMEHHBIX OPYIUN TEPBOOBITHOTO YEIOBEKa (KaMHH-YOIIIEPHI,
pyomma, ckpebia), TeOXpOHOJOTHYecKas TaOmumna, KOJUICKIUsa «DopMbl
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHble U IpaKkTHYecKUe padoThI:

[Ipaktuueckast padora Ne 1. «M3ydeHre MCKOMaeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).



DKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbII I KpaeBeIueCKUil My3eil).

Tema 3. Opranu3mbl U OKpY:KaIIasi cpeaa.

DKOJIOTMS KaK HayKa. 3ajayd U pa3Jeiibl SKOJIOTUHA. MeToabl DKOIOTHYECKUX
HCCIEOBAaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAsI.

Okonornyeckue ¢akropel. Krnaccudukanus skogoruyeckux (aKTopoB:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JIeHCTBUE HKOIOTHYECKUX
(aKTOpOB Ha OPraHU3MBbI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKUX  (haKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopshl. Buner OMOTHYECKUX B3aMMO/ICUCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, xoomneparus,
MYTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HauyeHue OWOTHYECKUX B3aMMOJEWUCTBUN IJIsi CYIIECTBOBaHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnomysanuu. OCHOBHBIE IOKa3aTenu
NOMYJIALIMU: YHCIEHHOCTb, IIOTHOCTb, POXKIAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lnHaMuKka YuCIEHHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanmuu:

[Toptpetsi: A. 'ymGonsaT, K. @. Pynee, O. ['ekkens.

Tabnuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opraHu3moBy», «®oronepuoanzm», «llonmymamun», «3aKOHOMEPHOCTH pocTa
YUCIICHHOCTHU NOMYJISIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M NPpaKTHYeCKUE PadoThI:

Jlabopatopnas padota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[IpakTrueckas padota Ne 2. «[loACUET MIOTHOCTU MOMYJISIIUN Pa3HBIX BUIOB
pacTeHUN».

Tema 4. CoolOmiecTBa M 3K0JIOTHYECKHE CHCTEMBI.

CoobmiectBo opranu3mMoB — OworieHo3. CTpyKTypbl OHWOIIEHO3a: BUIOBaS,
MPOCTPAHCTBEHHas, Tpoduueckas (nuiienas). Bunabl-momuHantel. CBA3M B
ouoreHose.

DKkoJioruyeckre cucteMbl (dKkocuctemsbl). IloHsitue 00 »skocucreme u
ouoreonenoze. @OyHKIHOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOJYLEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBOpoT BelIEeCTB U MOTOK PHEPTUU B IKOCUCTEME.
Tpodpuueckue (muuieBblE) YPOBHU HKOCUCTEMBI. [luieBble wLENmu U CETH.
OcHOBHBIE TIOKa3aTeau SKOCUCTEMBbI: Omomacca, MPOAYKIUSA. OKOJOTHYECKUE
NUpamMubl: MPOAYKLUMH, YHCIEHHOCTH, OunomMaccbl. CBONCTBA 3KOCUCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M PeK. DKOCUCTEMA XBOWHOTO
WM IIAPOKOJIMCTBEHHOIO JIEca.

AHTpPOIIOT€HHbIE ~ AKOCUCTEMBI.  ATPO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonoruyeckoe u X03s1UCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akTtop ycTounBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiisi, coctaB U CTpyKTypa
ouocdepnl. JKuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
r100anbHOM 3KOCUCTEeMBbl. J[MHaAMUYeckoe paBHOBECHME M OOpaTHash CBsA3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUUECKHE IUKIIBI 3JIEMEHTOB (yriaepoja,
a3zota). 30HaNbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Ouochepe 3emiin. AHTpOINOreHHbIE U3MEHEHHS B Onocdepe.
['mo6abHbBIE SKOJIOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropa3zHooOpasusi Kak OCHOBa ycToWuuBocTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBI€HUsI TPUPOAHBIMU PECYpCaMU W HUX MCHOJIb30BaHUE. JlOCTHKEHUS
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHcTpanmuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabmumer u cxeMmbl: «IlumeBple nenu», «bHOLIEHO3: COCTaB U CTPYKTYypay,
«IIpuponubie coobmectBay, «llenu nuTaHus», «IKOJOTUYECKAS TMHPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIECa», «DKOCUCTEMA
XBOWHOTrO  Jecay, «buoneno3 Bomoéma», «ArporeHo3», «lIpumepHbie
AHTPOINIOT€HHBIE  BO3JCWUCTBUS HaA Ipupody», «BaxHeWmme HUCTOYHUKHU
3arps3HEHUs BO3/yXa M TPYHTOBBIX BOoA», «llouBa — BakHellasi cOCTaBIISIIOLIAS
ouochepr», «PakTopsl Aerpaganuu mouBy», «llapHukoBeiii 3G dexTy, «DaKTOphI
PaAMOAaKTHBHOTO 3arpsisHeHHsT Omocdepb», «OOmas cTpyktypa Ouocheps,
«Pacnipoctpanenune xku3Hu B Oumochepe», «O30HOBBIA d3KpaH Ouocheps»,
«Kpyrosopot yriepona B Ouochepe», «KpyroBopoT a3ota B mpupoie».

O6opynoBanue: Mojenb-ammiukanus «Tunudaable OMOIICHO3BI», TepOapwHii
«PactutenpHbie cO00IIECTBaY, KOJeKIUU «buorienosy», «Bpeaurenun BaxxHEHIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TrepOoapuui ¢ KOJUIEKIUMU PACTeHHH U
KUBOTHBIX, MPUHAJICKAIME K Pa3HbIM AKOJOTUYECKUM TrpyIrnaM OJHOTO BUJA,



Kpacnas xnura Poccuiickoit ®epepauuu, H300pake€HUS OXpPaHIEMBIX BHJIOB
PaCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VJIbTATbBI OCBOEHHA IIPOI'PAMMBLBI 110
BNOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30BAHUA

Cornacio ®I'OC COO, ycraHaBnuBarTCd TpeOOBaHUS K peE3ysbTaTaMm
OCBOCHHUSI OOydYarolMMHUCSI TporpamMM CcpeaHero oOimiero  oOpa3oBaHMUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JIMYHOCTHBIX pE3yJbTAaTOB OCBOCHUSI mIpeaMmera «buosorus»
BBIICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYArOIUMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJu4ue MOTHUBAIlMM K OOyYeHHMIO  OHOJIOTHH,
IIeJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCXKJICHUN JUYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAJUIMN Pa3BUTUS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTA 1LIEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKaAMHM, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OKOJOTHYECKOTO IPaBOCO3HAHMUS,
CITOCOOHOCTH CTaBUTH LIEIIH U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yybTaThl OCBOCHUS Npeamera «buonorus» mpocturarorcst B
€IUHCTBE YYeOHOM M BOCIHUTATEIBHON JEATEILHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHIATHIMHA B OOINECTBE MpaBWJIAMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PA3BUTUA BHYTPEHHEH TMO3UIMU JIMYHOCTH, TATPUOTU3MA,
YBOKEHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TpyJa U CTapIlIeMy IOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCEPEKHOTO0 OTHOIIEHUS K KYJIbTYPHOMY HACJICAUIO U
TpaJIuUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pE3ynbTaThl OCBOCHUA ydeOHoro mpeamera «buomorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTh M CITIOCOOHOCTh OOYYaIOMIUXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW MO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIIMH, TIO3UTHBHBIX BHYTPEHHUX  YOCXKICHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIecTBa, pacIIMpeHUE >KU3HEHHOTO
ONbITa U OMbITa AEATEIBHOCTH B MPOLECCE PEATM3AIMH OCHOBHBIX HAIIPaBICHUU
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa;kaaHCKOro0 BOCIIMTAHMS

c(hopMHUPOBAHHOCTH TPaKAAHCKON MO3UIIMU O0YyJaIOMIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYLIHMOHHBIX TpaB M OOSI3aHHOCTEH, yBakKeHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIbHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUHM YYEOHBIX M TO3HABATENIbHBIX 3a/a4, BBHIMOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, T[IO3HABAaTEJIbHBIX M HCCIENOBATEIILCKUX 3aJlad, YBaKUTEIHLHOTO
OTHOIIIEHUSI K MHEHUIO OIMOHEHTOB MPHU OOCYXJIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUS

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEpE]
Ponunon, ropmoctu 3a cBOM Kpau, CBOX PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIECHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

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

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNbO0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAHUE JYXOBHBIX LIEHHOCTEW POCCUICKOr0 HApPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHHE JIMYHOIO BKJIaJa B TMOCTPOEHUE YCTOWYMBOrO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJMUTENSAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS ILEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu HapoaoB Poccuu;

4) 3CTeTHYeCKOr0 BOCTIUTAHUS

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



IIOHUMAHUE 3MOLMOHATIBHOTO BO3JIEHUCTBUS KUBOM ITPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KaueCTBA TBOPUECKOM JTUYHOCTH;

5) ¢usuyeckoro BocmUTAHUSI, (GOPMHPOBAHUS KYJLTYPbI 310POBbSI H
IMOIMOHATBLHOIO 0JIArOMOJIyYHSs:

NOHUMAHHUE U peaiu3alus 30pOBOTO M 0Oe3omacHoro obOpaza >KU3HU
(3mopoBo€e  mUTaHUE, COONIOAEHME TUTMEHUYECKUX TPaBWJI U HOPM,
cOaaHCUPOBAHHBIN pPEXUM 3aHATUM U OTHbIXa, peryisipHas Quznueckas
AKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHAUBHUAYAJTbHOTO U  KOJJIEKTUBHOIO
0€30MacHOT0 MOBEACHUS B CUTYAIIMX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTIOJIEH;

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

6) TPy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTh K TPYyAYy, OCO3HAHHE IIEHHOCTH MAacCTepCTBa, TPYyA0Ito0ue;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJOTUYECKON M COIMAIbHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEIIBHO
BBIIIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3iuyHbIM cepaM MpoPEeCCHOHATLHON JESITEIbHOCTH, YMEHHUE
COBEpIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud U PeaU30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHU U BCEU JKU3HU,

7) IKOJIOTHYECKOr0 BOCIIUTAHUS

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ATBHOIO XapaKTepa 3KOJIOTMYECKHX MPOOJieM U MyTell HX
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble MPH U3YYCHUH OHOJIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COONIOJICHHE  MpaBWJI  TOBEAEHUA B  NIPUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocHUCTEM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUI U IPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIIICHHSI, SKOJIOTHICCKON KYJIbTYPHI,
OTIbITa JeSATETPHOCTH IKOJIOTUYECKOM HAIPaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTUYECKOHN NEATCTLHOCTH YKOJIOTHUSCKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT' O MO3HAHMA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHM M OOIICCTBCHHOW IMPAKTUKH, OCHOBAaHHOTO Ha JIMAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKON KYJIBTYpbl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMU KaK HayKH, OCO3HaHUs ¢ poju B
(GbOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IICJIOCTHOTO
NpEJICTaBIICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O SAMHCTBE NMPHUPOIBI, YEIOBEKA U
oOmecTBa, B IO3HAHWM NPHPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIeM
COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUU JJISI COBPEMEHHOM IMBHIM3AINN:
oOecrieyeHusi HOBOT'O YpPOBHSI PAa3BUTHA MEIUIIMHBI, CO3/IaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECypcHble  MpPOOJEMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBHIXOJIa U3 IJI00aJbHBIX IKOJIOTHUYECKUX MPOOIIeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX pPEecypcoB W (OPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUHM OWMOJIOTHYECKUX 3HAHMM B LEIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYphbl, €CTECTBEHHO-HAYyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHUPyEeMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTA METOJIOB TMO3HAHUS, MCIOIh3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TOJydaeMble 3HAHUS IJIs aHaiu3a u
OOBSICHEHUS SBIICHUW OKPYKAIOMIETO MUPA W MPOUCXOASAIINX B HEM H3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUCHHS Ha OCHOBE HAaydHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
penIeHus MpoOJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOUW JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO MEATEILHOCTh HHINBUIYATHHO U B TPYIIIIC;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPhIBHOMY  OOpa30BAHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3ysbTaThl OCBOEHUsI yueOHOro mpeaMera «buosorus»
BKJIIOYAIOT: 3HAYUMble IS (OPMHUPOBAHHMS MHUPOBO33PEHUS] OOyHAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXKMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeUUuPUKy METOJOB TO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DPHEPTHs, SBJICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIH (DaKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,

UCClieloBaHue,  HaOJIOJIeHHe,  HM3MEpPEHHe,  OKCIEPUMEHT MW JPYrux),
yHUBEpCAJIbHbIE Yy4yeOHble JelicTBHs (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHEIE,
PETYISITUBHEBIE), oOecreynBaroIye dbopmupoBaHue (GYHKIIMOHAIBHOM
IPaMOTHOCTH M  COI[MAJbHOM KOMIIETEHIMHM OO0ydaloluxcsi, CIOoCOOHOCTh
00yyaromuxcs UCIOJIb30BATh OCBOCHHBIE MEXIUCHIUTTMHAPHEIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  YHUBEpPCaJIbHBIC ydYeOHBIC JICHCTBHS B
MO3HABATEIBHOM U COLMATIBLHOM MPAKTHKE.

MeranpenMeTHble PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yueOHBIMU NMO03HABATEJIbLHBIMH
NEeNCTBUSAMM:

1) 6a30Bble JIOTHYECKHE TeHCTBHUS:

CaMOCTOATENbHO  (QOpMYyIHUpPOBaTH M aKTyallM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMsI, KilaccuUKaIu, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATH UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHSATHUSIMU);

OTIpEeNeNsITh eI JeATEeIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUH UX
JTOCTHXKEHUS, COOTHOCUTH PE3yJIbTATHI ICSITEIbHOCTHU C TIOCTABIICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHS IS 00BsICHEHUSI (DaKTOB U SBIICHUN
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXKIEHUS (MHIYKTUBHBIC, JETyKTUBHEIE, IIO
aHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PacCMAaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHBIE cpenctBa IS MIPEICTaBIICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIIECHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTHBOPEYHMH  PA3HOTO  pONA,  BBIABICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B IEITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3yJIbTaTOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAWMHUPOBATL W  BBHINOJHATH pabOTy B YCIOBHSX  PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30Bble HCCJIET0BATEIbCKHE AeCTBUSA:

BJIQJICTh HABBIKAMHU YYCOHO-HUCCIEA0BATEIBCKOW M TPOCKTHON JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOjieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYCCKHUX 3a]1a4, MPUMEHEHHUIO
Pa3IUYHBIX METOJOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUABI JICITCIBHOCTH [0 IOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HMHTEPIPETAIMH, NPEeOOpa30BaHUI0 M NPHMCHCHHIO B Yy4YeOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAyYHBIN THI MBIIUICHHS, BJIaJICTh HAYYHONH TCPMHHOIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOIaMH;

CTaBUTh M (OPMYIHMPOBATH COOCTBEHHBIE 3aJadydl B 00pa3oBaTEILHOM
TESTELHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH TPUYMHHO-CIICJACTBEHHBIC CBS3W W aKTyaJHM3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pEIIeHHs, HAaXOIWUTh apryMEHTHl IS JIOKa3aTelbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAIM3UPOBATh IOJYYCHHBIE B XOJE PpEHICHUS 3aJadyd pPe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATH H3MECHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATH PUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh 1I€JICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEICTB U CIOCOOOB
JIEHUCTBUS B TPOPECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHS B TMO3HABATEIBbHYIO U TMPAKTUYECKYIO 00JIacTu
KU3HECSATSIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC HJCH, NpPEJIaratb OPUTHHAIBHBIC TMOIXOIbI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) padoTa ¢ undopmamnueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIHH (TEKCTE YIEOHOTO
MoCcoOHs, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTHUECKHX CIIOBApSAX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHAIH3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3THYHBIC METOIbI MPU TIOUCKE U
otOope Ouonornueckoil uHGoOpMalul, HEOOXOUMON JJIsl BHIMIOJHEHUSI Y4EOHBIX
3ajay;

NpHOOPETaTh OIBIT KCIOJAB30BaHUSA WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO WCITOJIb30BAHMS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTHUMAIbHYHO  (OpMY  TPEACTABJICHHS
Oounonorndyeckoit mHGopManuK (CXeMbl, TpadUKH, THArPAMMBbI, TaOIHIIBI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAY4YHBIM S3bIK B Ka4yeCTBE CpPEACTBA IMpu pabdoTe ¢
OWojornyeckoil HMHpOpMaNMEH: TNPUMCHITh XUMUYCCKHE, (U3HUECKHE U
MaTeMaTHYeCKUe 3HAKM M CHUMBOJIBI, (OpPMYJIbl, ab0peBUATypy, HOMEHKJIATYpY,
UCIIONIb30BaTh W MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJMYECKHE  CPEJICTBA
HaTJISTHOCTH;

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

OgiaeHne yHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU J1eHCTBUSIMU:

1) odmenne:

OCYIIECTBIISITh KOMMYHUKAIIMKA BO BCeX c(hepax >KM3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHHU MO CYIIECTBY OOCYXIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTENHHO BBITIOJIHEHUS TpeiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMKA JIPYTUX YYACTHHKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPENOCHUIOK BO3HUKHOBEHHUS KOH(DIMKTHBIX CHUTYAaIlHi,
YMETh CMSITYaTh KOH(DIJIUKTHI U BECTU MIEPETOBOPHI;

BJIQ/IETh PA3TMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICUCTBUS, TOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JArath CBOIO TOUYKY 3PEHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS IeSITeIbHOCTD:

MOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAaHIHON M WHIWBHIYyTHHOU
paboThI TIPH PEIICHUN OMOJIOTHYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOMN 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJBI COBMECTHBIX JEUCTBHH C y4€TOM OOmHUX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ IOCTHIKEHUIO: COCTaBIIATH IUIaH JCUCTBUH,
pacupenensaTh poid C YYETOM MHEHUU YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
001 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLIEHHWBAaTh HWJEH C TO3UIMM HOBHU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIJIATh TMO3UTUBHOE CTPATETMYECKOE TOBEJAEHUE B PA3JIUYHBIX
CUTYAIUsX, IPOSIBISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHHe YHHBEPCAJIBLHBIMU PeryJIsiTHBHBIMH J€iiCTBUAMMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUS JUIsl BBISBICHUS MpoOieM M X
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpATh HAa OCHOBE OHMOJOTMYECKUX 3HAHUW LIEJIEBBIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX U MOCTYIKAax MO OTHOIIEHUIO K WBOUW MpPHUPOE,
CBOEMY 3/I0POBBIO U 3J0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIIATh [MO3HABATENIBHYIO JEATEIIBHOCTD, BBISABIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSIX;

CaMOCTOSATETILHO COCTaBJIATh IUIAH PEIICHUS NpoOJieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPEANIOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM;

pacHIMpATh PaMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a peLIeHuE;

OILICHUBATh TPUOOPETEHHBIMN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHUIO IIUPOKON SPYIUIIUU B
pa3HbIX 00JIaCTAX 3HAHWUW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LETISM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEJIBHOW  pedieKCMM  KakK  OCO3HAHMS
COBEpIIAEMBbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJbTAaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI PeIICKCUU IJISi OIEHKH CUTYaIlMH, BhIOOpa
BEPHOI'O pELICHNS;

yMETh OLIEHUBATh PHCKH WU CBOEBPEMEHHO MNPUHHUMATh PEUICHHS MO HX
CHIKECHUIO;



IIPUHAMATh MOTHBBI M apryMEHThl JPYTMX IPH AaHAJIU3E PE3yJIbTaTOB
NEATENbHOCTH;

3) npuHsTHE CE0N U IPYTUX:

MPUHUMATH ce0s, MOHUMAasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapTryMEHTBHl JAPYIMX IpU AHAINA3E PE3YJIbTATOB
NEeATENbHOCTH;

OpHU3HABaTh CBOE MPABO U MPABO APYIHX Ha OLIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMU APYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATHI

[Ipeamernbie pe3ynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKIIIOYAIOT crielupuyeckue ajig yueOHoro npeamera «buonorusy»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBUI TTO OCBOCHUIO, UHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO MOJYYEHHWIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CUTyallUsX, a TaKKe B pPealbHBIX
KU3HEHHBIX CHUTYyaIlUsAX, CBS3aHHBIX ¢ Ouojorueit. B mporpamme mnpeamMeTHbie
pe3yabTaThl MPEJACTABICHBI IO rogaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOECHUSA yueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJU OHOJOTUU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUNCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAJIBHOM
IPAMOTHOCTH Y€JIOBEKA JJIsl PEIICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OHOIOTHYECKHMX TEPMHUHOB U TOHSTHIL:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB M MPEBpaICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslMs), YPOBHEBAs OpraHU3alMs >KUBBIX CUCTEM,
CaMOBOCIIPOM3BeACHUE (PEMPOAYKIHS), HACIEICTBEHHOCTh, K3MEHUUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3Jarath OWOJOTUYECKHE TeOopuH (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsA, IICHTpalbHAs JOrMa MOJCKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pactenuil H. U. BaBunoBa), onpenensiTe IrpaHUIlbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yYMEHHE BIIAJIETh METOJaMHU HaYYHOT'O TTO3HAHUS B OMOJIOTHH: HAOIIOJCHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNpPOBEJICHUE
OMOJIOTMYECKOTO  AKCHEPUMEHTa,  BBIABW)KEHHE  TUIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEXKIY HCCIEyEMbIMU BEIMYMHAMHU, OOBICHEHUE TIOTYyYECHHBIX



PE3yJIBTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TOHSATHHA, TCOPUH W 3aKOHOB, YMEHHUE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIIECTBCHHBIEC NMPU3HAKUA BUPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIECCOB: OOMEHA BEIECTB W MPEBpAIICHHS SHEPTUU B KIETKEe, (OTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOKCHHS, WHANBUIAYAILHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMCHHE MPUMEHATH MOJyYEHHBIC 3HAHUS I OOBSICHCHHS OMOJOTHYECKHUX
NIPOIIECCOB W SABJICHUH, NI MPHHATHS TPAKTHUYCCKUX PEIICHUN B IMOBCEIHEBHOU
KU3HU C IIeNbI0 obOecriedeHnss 0e30MacHOCTH CBOETO 3J0POBbS M 3/10POBbS
OKPYXKAIOIIUX JIFOJCH, COOJIFOICHHSI HOPM TPaMOTHOT'O TIOBEICHHS B OKPY KaIOIEh
NPUPOJHON Cpejie, MOHUMaHWe HEOOXOJMMOCTH WCIOJb30BaHUS JOCTHIKEHUN
COBPEMEHHOM ownonoruu U OMOTEXHOJIOTHUH I PaIMOHAJILHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJICMCHTApHbIC T'E€HETHYCCKUE 3aJadyd Ha MOHO- W
TUTHOPUIHOE CKpEIIMBaHWE, CICTUICHHOE HACJIeIOBaHUEe, COCTaBIISATH CXEMBbI
MOHOTHOPHTHOTO CKpEIIUBAaHUS JUIS TpEJICKa3aHWs HACJICOBaHUS MPU3HAKOB Y
OpPraHHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHE PadOThl, COOMIOAATH
npaBuia mpu pabore ¢ yudeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KpPUTUYECKH OIICHMBAaTh M HHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEp’KaHMsI, BKIIOUYAIONIYIO TICEBOHAYYHbIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBAa MACCOBOM MH(pOPMAIIUU, HAYYHO-TIOMYJISPHBIC
MaTepHalbl), ITUYECKHUE AaCMEKThl COBPEMEHHBIX HWCCIEAOBAHMI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
0000111251 OMOJIOTHYECKYI0 MH(POPMAIIUIO M3 HECKOJBKUX HUCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh OHATHIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS ydeOHOro mpenmera «buonmorus» 6 11
Klacce TOIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKJIA/IC POCCHUUCKHUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (YHKIIMOHAITHHOU
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKpBhIBATh COJEPKAHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHMA:
BU/I, TOMYJSLUSI, TEHOPOH, FBOIIOLHUS, ABUKYIIUE CUIIBI ((DaKTOPBHI) IBOJIOIMUH,
MIPUCIIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, IKOJIOTMYECKHUE (DAKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMA IUTAHUS,
AKOJIOTUYECKasi MUpaMujia, OUoreoreHo3, onocdepa;

YMEHHE W3JIaraTh OWOJOTHMYECKWe Teopur (dBOMIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOPHS DJBOJIOIHH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogpimieBoro cxoncrsa K. M. baspa, depenoBanusi rjiaBHbIX HalpaBieHUH U
nyteit somoruu A. H. CeepuioBa, yuenus o 6uochepe B. . Bepnanckoro),
OTIPESIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BJIAJIETh METOAAMHU HayYHOI'O NTO3HAHUS B OUOJIOTUU: HAOIIOJECHUE U
OIMCAHKME JKUBBIX CHCTEM, IMPOIECCOB W SIBICHHM, OpPraHu3amys W IMPOBEIACHHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJIBM)KCHHE  THIIOTE3bl,  BBISIBJICHHC
3aBUCUMOCTH MEXKIY WCCICIyeMbIMA BEIUYMHAMH, OOBSCHEHUE IOTYYCHHBIX
pE3yJIBTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC IPU3HAKK CTPOCHHUS OHMOJOTHYCCKUX
O00OBEKTOB: BHJIOB, TMOMYJAIHWA, MPOIYIECHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTeOIeHO30B M  JKOCHUCTEM, OCOOCHHOCTH IIPOILIECCOB: HACJECICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUJI000pa30BaHUS, MPUCIIOCOOTICHHOCTH
OpraHU3MOB, JICHCTBHS DSKOJOTHYCCKUX (PAKTOpPOB Ha OpPraHM3MbI, IIEpPEHOCa
BEIIECTB M TOTOKAa HSHEPrUM B HKOCHUCTEMAaX, AHTPOTOTEHHBIX HM3MEHEHUN B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOr€OXUMHUYECKUX
ITUKJIOB B Onocdepe;

yMEHHE MPUMEHSATh MOJyYEHHBbIE 3HAHUS [JIs1 OOBSICHEHHUS OMOJIOTMYECKHX
IPOLIECCOB U SIBJICHUH, NI MPUHITHS MPAKTUUECKUX PEIICHUM B TOBCEIHEBHOMN
KU3HA C 1eNbl0 oOecredeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIIOJIEH, COOMI0/IEHNs HOPM TPaMOTHOTO TOBEJICHUS B OKPYKAIOIICH
NPUPOJHON Cpele, MOHUMAaHWE HEOOXOIUMOCTH MCIOJIB30BAHUS JTOCTHUKCHUMN
COBPEMEHHOW OMOJIOTUU TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

YMEHHE peliaTh dJIeMEHTapHbIE OMOJOTUYECKUE 3aJa4H, COCTABIATH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIETH TUTaHUA);

YMEHHE BBINIOJHIATH JA0OpATOPHBIE W TPAKTUYECKHE padOThI, COOIIOAAThH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKH OIICHMBATh W HMHTEPIPETHPOBATH WHOOPMAIUIO
OMOJOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0O TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBAa MACCOBOW MH(POPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIO0ANbHBIE  DKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

yMEHHE CO37]aBaTh COOCTBEHHBIE IMCHMEHHBIE W YCTHBIE COOOIICHUS,
0000m1as Ononornyeckyro UHGOPMAILMI0 U3 HECKOIbKHUX UCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPEJIMETA BUOJIOI'UA 10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM upposbie
Ne n/m P Konrpoabubie | IIpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbl padoThI
pecypcbl
bubmmoreka [JOK
1 b 2 0.5
MONOTHA Xax Hayka https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OPTraHU3aIHS 1 brbamorexa [HOK
p 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
3 X i 8 1
WMHYECKHI COCTaB U CTPOCHUE KIICTKH htts://m.edsoo.ru/ 741292
bubmmoreka [JOK
4 K 6
HSHEACHTEIBHOCTL 1IETIH https://m.edsoo.ru/7f41c292
5 Pa3sMHOkeHME 1 HHIMBUAYAIBHOE PA3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTE 1 N3MEHYUBOCTE 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
8 P 1
CSCPBEHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34 0 4



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

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEIMETA BUOJIOT'UA 11 KJTACC

KoandecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoasubie | Ilpakrnueckue
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
1 DBOJIIOIIMOHHAS OUOJIOTHSA 9 1 bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bubnuoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
3 O 5 1
PratHsMbl H OKpYaotias cpeia https://m.edsoo.ru/7f41cc74
4 Coo00111eCcTBa M DKOJIOTHYECKHUE CUCTEMBI 9 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOE BpeMs https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 0 2.5



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

IHOYPOYHOE IVTAHUPOBAHHUE YYEBHOI'O IPEJIMETA BUOJIOT'UA 10 KJTACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
n/n Tewa ypoxa Bcero Konrpobiibie | Hpaxrireckue u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
bubmmoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo 161 TO3HAHUS )KUBOM TPUPOIBI.
[IpakTnueckas padora Ne 1
2 «Mcnonp30BaHNe Pa3IMIHBIX 1 0.5 brbmmorexa [TOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUEHUU
OMOJIOTUYECKUX 0OBEKTOBY
3 buonornueckue cucreMsl, IpoOLECCHI 1 bubnuoreka [IOK
U UX U3yYCHHE https://m.edsoo.ru/863e6564
4 XUMHUYECKHH cocTaB KIeTKU. Boga u 1 bu6mmoreka [JOK
MUHEpPaIbHBIE COJIA https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue 0enKkoB 1 httos://m.edsoo.ru/86366b72
DepMeHThI — OUOIOTHUECKHe
Karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka LIOK
KaTaJIUTUYECKON aKTUBHOCTH https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha mprUMepe aMHIIa3bl
WJIM KaTanasbl)»
7 Vraesoasl. JInnuasl 1 Bubmorexa OK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [IOK

8 HylIeHHOBbIE KHCIOTEL AT® https://m.edso0.ru/863e6d5¢
9 Hcropus u MeTo bl N3y4eHUS bubnuoreka [IOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka xak 1ienoctHas >kuBast
crucreMa
Crtpoenue s3yKapuOTUUECKOU KIIETKH.
JlabopaTtopnast pabota Ne 2
«U3yueHne cTpoeHUst KIIETOK bubnnorexa [JOK
11 pacTeHuid, )KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1MoJ MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MHKpPOTIpEIapaTax u ux
OTIICAHUE»
bubmmoreka [JOK
12 OOMeH BewleCTB HTH MeTabomHaM https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 Potocinres. XemocHrres https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 DHepreTHieckui o0MeH https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MUK KISTKU. Jlenenue
KJIeTKH. MuTo3. JlaboparopHast
15 pabota Ne 3 «HabmroaeHrne MuTo3a B 0.5 Bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIllKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Bbuocunres Oenka. Peakius bubnuroreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
bubmmoreka [JOK
17 Tpancniuns — brocuntes bera https://m.edso0.ru/863e796e
18 Hexnerounslie GopMbl )KU3HU — bubnuoreka LIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540

bu6mmoreka [JOK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuoteka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 Pa3BUTHE MOJIOBBIX
kieTok. Omio10TBOpEHUeE.
21 JlabopaTtopnast padota Ne 4 05 bubnuoteka [IOK
«HM3ydeHne CTpOEHHUsI OJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpPOIIperaparax»
29 NuauBunyanbHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
93 I'eneTnka — Hayka o bubnnoreka [IOK
HACJIEACTBEHHOCTH U U3MEHUYHUBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEOBaHUS
24 MpU3HAKOB. MOHOTHOPHIHOE Bubnmorexa LIOK
https://m.edso0.ru/863e8878
CKpellBaHKe
JurubpuaHoe ckpenuBanme. 3aKoH Bu6morexa LIOK
25 HE3aBHUCUMOTO HACJIENOBAHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlaboparopHas paborta
26 Ne 5 «M3yuenue pe3yabTaToB 05 bubnunoreka [JOK
MOHOTHOPHUIHOTO U TUTHOPHUIHOTO https://m.edsoo.ru/863e8c60
CKpEIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOTIpEnapaTaxy»
27 I'enetuka moma. HacnenoBanue bu6nmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MPHU3HAKOB, CHUCIJICHHBIX C IIOJIOM

https://m.edso0.ru/863e8c60

NsmenuuBocts. HenaciencrBennas
M3MEHUYMBOCTB. JlaboparopHas

o8 pabota Ne 6. U3yucHue 1 05 bubnmoreka [JOK
MOIU(PUKAITUOHHON N3MEHYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOW»

HacnencrsenHast '3MEHUHBOCT.

29 JlabopaTtopHnas pabota Ne 7. 1 05 bubnuoteka [IOK
«AHanmu3 MyTanui y 1po30¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpETapaTax»

bu6mmoreka [JOK

30 Peneriica uenobeia L https://m.edsoo.ru/863e8d78
PeseprubIit ypok. O6001eHIE 110

31 teMe «HacnencTBeHHOCTD U 1
W3MEHUYUBOCTb OPTaHU3MOB»

bu6mmoreka [JOK

32 (Ceexiust Kax Hayka u npouece 1 https://m.edsoo0.ru/863e9214

33 MeTobI ¥ JOCTHIKEHUS CEIICKIINHU 1 bubmuoreka [IOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214

34 buoTexHosnorus kak orpacib 1 bubnuoreka [IOK
MPOU3BOJICTBA https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

IHHOYPOYHOE IVTAHUPOBAHHUE YUYEBHOI'O ITPEIMETA BUOJIOTUA 11 KITACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
Ne Mara uu@ppoBbIe
n/n Tewa ypoxa Bcero Konrpobiibie | Hparkririeckue u3yyeHusi | oOpa3oBareibHbIe
padoTbI padoThI
pecypchbl
1 DBOJIIOIHS M METOJIBI €€ N3YUYCHHS 1 bubmmorexa HOK
https://m.edsoo.ru/863ea20e
9 Hcropus pa3BuTHs IPEACTABICHUI 1 bubnuoreka [IOK
00 3BOJIIOLINH https://m.edso0.ru/863e9570
bu6mmoreka [JOK
3 Miricpooposmiors . https://m.edsoo.ru/863e9cle
[Tomynsimus Kak aneMeHTapHas
€MHUIIAa BUJIA ¥ SBOJIIOIIH.
4 HI2[160p2TopHI;ﬂ pabota JL\;g 1 1 0.5 bubmorexa [OK
https://m.edsoo.ru/863e99c6
«CpaBHEHHE BUOB IO
MOP(OJIOrHIECKOMY KPUTEPHIOH
5 JIBmxyiue critbl (3JIeMEHTapHbBIS 1 bubnuoreka [IOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EcrectBennsiii 0100 1 ero Gopmbl 1 httos://m.eds0o.ru/86369ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPTraHU3MOB U
7 BHUI000pa3oBanue. JlabopaTopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay»
8 Hanpasnenus u mytu 1 bubnuoreka [IOK

MakKpO3BOJIFOIHUA

https://m.edsoo.ru/863e9cle



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

HeobpaTumocTs 3BOIIONAH

Ucropust )xu3nu Ha 3eMIIe U METOIbI

10 .
e€ U3yyeHUst

11 I'mnoTe3bl TPOUCXOKICHUS )KU3HU bubnuoreka [IOK
Ha 3emuie https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3eMIie 1Mo pam 1 bubnuoteka [IOK
rnepuojam https://m.edso0.ru/863eabbe
OcHOBHBIE 3Tallbl 3BOJIIOLIUU
PaCTUTEIHHOTO M )KUBOTHOTO MHUA.

13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHne nckonaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHI U )KUBOTHBIX B
KOJUIEKIUSIX»

14 CoBpeMeHHas cucTema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bubmmoreka [JOK

15 DBOJIIOIHS YeI0BEKa (aHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c

16 JIBwxyimue cuibl ((hakTophl) bubnuoreka [IOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTAJNH 3BOTIOIIUN
YenoBeka

18 Yenoseueckue pacsl U IPUPOJHBIE bubnunoreka [IOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?
PesepBHrlit ypok. O60011IeHHE TIO

19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»

20 DKOoJIoTHus KaK HayKa

21 Cpenbl 0OuTaHUS U SKOJIOTUYECKUE bubnmoreka [JOK



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

(baxTopsI

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

AbuoTtnueckue HakTopbl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cCoOeHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 Bubnuorexa LIOK
https://m.edsoo.ru/863eb10e
oburtanusy. JJaboparopnas padbota
Ne 4. «Bnusitnue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYCay
bubmmoreka [JOK
23 buotieckHe GaKTopel https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuueckas padora
24 Ne 2 «IToacyét mnoTHOCTH 0.5
MOMYJISILIUK pa3HbIX BUAOB
pacTeHuiD»
o5 CooO1iecTBa OpraHu3MoB — bubnuoreka [IOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CHCTEMBbI bubmuoreka [IOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE [TOKA3aTEIHN YKOCUCTEMBI.
bubmuoreka [IOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [IpupoaHbIE 3KOCHCTEMBI
29 AHTpPOIIOTEHHBIE KOCHCTEMBI
30 buocdepa — rnobanpHas bu6nuoreka LIOK
9KOCUCTEMA 3eMIIH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHMS bubnmoreka [JOK

o6uocdepnl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B buochepe 3emim 1
33 CocytiecTBoBaHUE IPUPOJIBI U 1 bubnuoreka [IOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Coo011ecTBa 1 3KOJIOTUICCKHE 1
CUCTEMBD»
OBIIEE KOJIMUECTBO YACOB I1O 34 95

[TPOTPAMME



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

YYEBHO-METOJNYECKOE

OBECIHEYEHME OBPA3OBATEJLHOIO

MPOLIECCA

OBSIBATEJILHBIE YUYEBHBIE MATEPUAJIBI IS VUEHUKA

METOANYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI

CETU UHTEPHET
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