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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TporpaMMbl TO OHOJIOTHH TEOPETHUYECKYIO OCHOBY IS
OTIpEJICIICHHSI TOAX0A0B K (OPMUPOBAHHUIO COJEpKaHHMS YYeOHOTrO TpeaMeTa
«buonoruss» cocraBwiM: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IICJICH, COJEP)KaHUS, PpPE3yJbTaTOB OOY4YCHUS W
TpeOOBaHUI K YPOBHIO MTOJITOTOBKHU BBIITYCKHUKOB, TOJIOKCHHUS 00 OOIUX TENIIX U
MPUHIMIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obOmero o6OpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cneruuke OMoJIoTHH, € 3HAYCHUH B TTO3HAHUU JKMBOW TTPUPOBLI U 00CCTIICUCHHUH
CYIIIECTBOBAHUS YeJIOBEYECKOTO oOImIecTBa. COIIaCHO Ha3BaHHBIM TOJIOKCHHSIM,
OTIpeJIeICHBl OCHOBHBIE (DYHKIIMH IMPOTPAMMBI TI0 OMOJIOTHH B €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOYy4YCHUsS, BOCIHMTAHHMS W Pa3BUTHA OOYYAIOIIMXCS CPEJICTBAMHM
yueOHoro mpeamera «buomorusi», omnpenenser o00sS3aTeNbHOE PEIMETHOE
colepKaHHe, €ro CTPYKTypy, pachlpeleieHue Mo pasjeiraM U Temaw,
PEKOMEHYeMYIO TTOCIICIOBATEIbHOCTh U3YYCHHS yYeOHOTO MaTepuaja ¢ y4eTom
MEXMIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIIHHOIO
nporecca, BO3pacTHbIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpaMmvMe mo OWONOrMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydeHus B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-IO3HABATEIbHOU
NEATeIbHOCTH/YUEOHBIX JCHCTBUIA OOYyYaIOIIMXCS IO OCBOCHHUIO COACPIKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIH ypOBEHB) pean30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4Ye€HUW OWoOJoruu, Onarojapsi 4emy B HeE
MPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWUH, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33PECHUS, [IEHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHHS, PEJCTABICHUN O 3J0POBOM
oOpa3e XU3HM U OEpEeKHBIM OTHOIIEHHUEM K OKpYKAIOMIeH NPHUPOIHON cpene.
[ToaToMy Hapsimy ¢ W3ydeHHeM OOIIEOMOTOTHYECKUX TEOPH, a TaKkKe 3HAHHWH O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOTpaMMe IO OWOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsI PEIICHUS IPUKIAIHBIX 3a/1a4, B
TOM 4HCIIe: TPO(UIAKTHKN HACIEACTBEHHBIX 3a00JI€BaHUN YEIIOBEKA, MEINKO-
TCHETHYECKOTO KOHCYJIbTUPOBAHUSA, 000CHOBaHUS HKOJOTUYECKHU
IIEJIeCO00Pa3HOT0 TOBENCHUS B OKPYXKAIOMICH MPUPOTHON cpene, aHamm3a
BIIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YEJIOBEKa HA COCTOSHUE MPHUPOAHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CHIICHHE BHUMAHUS K MIPUKJIATHON HATIPABICHHOCTH
yueOHOro mpenmera «buonorus» mpoauKTOBAHO HEOOXOIUMOCTHIO OOecTICUeHUs



YCIIOBUM JJISl PEIICHUS] OJHOM M3 aKTyaJdbHBIX 33J1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3zoBaHus, KoTOopass mpexanonaraer (GopmMupoBaHue y  0OydarouIuxcs
CIIOCOOHOCTH aJlaliTUPOBAThC K HM3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIEIOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOmero 0o0Opa3oBaHMs 3aHUMAET BaXKHOE
Mecto. Ona obOecneunBaeT (GOpPMHUPOBAHUE Yy OOYYAIOIIUXCS MPEICTABICHUM O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHW3allMd MU 3BOJIIOIMUH, CO3IAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HH, YKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHne OUONIOTUS UMEET TAKXKE JIJISl PEIICHHUS] BOCITUTATENIbHBIX U
pa3BHBAIOIIMX  3aJa4  CpelHero  oomero  00pa3oBaHMs,  COIMANTHM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun odOecrednBaeT ycioBus Uisi (opMuUpoBaHUs
WHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTETpAallMM OWOJIOTUYECKUX 3HAHUU C
NPEICTABIICHUSMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O NpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» cocTaBWJIM OCHOBY [HJisi OIpEAeNieHHs IMOAXOAO0B K OTOOpy W
CTPYKTYpPUPOBAaHHMIO €T0 COJEpXkKaHUSA, MPEJICTABICHHOTO B IIporpaMMe IO
ouomnoruu.

Ot60p coxmepkanmsi yueOHOro mnpemmera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJXOJa, B COOTBETCTBUU C
KOTOPBIM OOyuaromuecs IOJKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISIONINE aJeKBaTHOE TIOBEICHHE
YeJ0BeKa B OKpY’Kalollled MPUPOIHON cpejlie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCKoM aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHUMAIOT DJIEMEHTHI COJIEPKaHMsI, KOTOPBIE CITYy>KaT OCHOBOH IJisi (pOpMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
IIEHHOCTHBIX  OpPUEHTAlMSIX  JUMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3alUu
OMOIOrMYecKOro 00pa3oBaHuUs.

CTpyKTypupOoBaHHE COAEpX)aHUS Y4eOHOTO MaTepualia B Mporpamme IIo
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTETbHBIX OCOOCHHOCTSX KMBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHU3alivuu U
ABOMIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIENIYIOIIME COAepKaTelbHble TUHUU: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3M Kak
Ouonoruyeckas cuctemay», «Cuctema U MHOrooOpazue OpraHMYEeCKOro MHpay,
«BOJIFOLHS )KUBOW IPUPOABD), « IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTH.



Henp u3yuyenuss yuebHoro mnpeamera «buosiorus» Ha 0a30BOM YpOBHE —
OBJajicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMy >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETeHUE YMEHH
WCIIOJIb30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoOM
yYpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBWIaX, CIyXKalluX OCHOBOU
U1t (OPMUPOBAHUS TPEJCTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIluH, BBIAAIONMIUXCS OTKPBITHUSX U COBPEMEHHBIX
HCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromUXCsS TMO3HABATEIBHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH U TOAXOJOB K HM3YYCHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3alluy;

CTaHOBJIEHHE Yy oOOydYarommxcs oO0mell KyJabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATH SIBICHUS OKPYKAIOIIETO
MHUpa JKUBOW MPHUPOABI HAa OCHOBAHMM 3HAHUN M OIbITa, MOJYYEHHBIX MPH
U3y4eHHH OUOJIOTHH;

dbopMupoBaHue y O0OyYalOIMXCS YMEHHUHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOU JESATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
PUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUIECKUX
HOPM IIPU NPOBEIECHUU OMOJIOrMYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE IIEHHOCTU OWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKON KYIBTYpHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IIPUMEHCHHE TPHOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEICTBUI CBOEH AESATEILHOCTH 1O OTHOIIEHUIO K OKPY KaloIlIeil cpee,
COOCTBEHHOMY 3/I0pOBBbIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpemnero o6miero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM ypOBHE, SIBIISIETCSI OOSA3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIMM B
cocTaB npeaMeTHol obsactu « EcTecTBEeHHO-HAayYHbIE TTPEAMETHI.

JI1st u3yueHus OMOIOTHH Ha 0A30BOM YPOBHE CpeJIHETO 0011ero o0pa3oBaHusI
orBoauTcs 68 yacoB: B 10 knacce — 34 yaca (1 wac B Henento), B 11 knacce — 34
yaca (1 uac B Hezelno).



COJEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1pl T03HAHUS KUBOM NMPUPOAbI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

IToptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTH4YeCKUE PAdOThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMbI) Kak MpeAMET H3ydeHus: Ouosnoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiicTBa OWocucTeM H HX pa3HOOOpa3ue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoncTpaumnu:

Tabmuubl u cxeMbl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHU OPraHU3aIMU KUBOUH
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3JI€MEHTHI. Bo/ia 1 MuHepanbHbIE BEILIECTBA.

@yHKIMK BOJbl M MHUHEpAJIbHBIX BELIECTB B KieTke. [lognepkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIIOTH — MOHOMEpHI OekoB. HezameHnumeie
U 3aMEHHUMbIE aMHHOKUCIOTHL. AMHHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIEpBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTHYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIUN OEIKOB.

®epMeHThl — Ouonoruyeckue kKaranu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpOB.

VYraeBobl: MOHOCaXapuIsl (III0K03a, pubo3a 1 J1e30KcHpud03a), aucaxapuibl (caxaposa,
JaKTO3a) W MoJmcaxapuabl (Kpaxmaj, TJUKOTeH, IeJUloj03a). buonoruueckue ¢GyHKIUU
YTJIEBOJIOB.

Junuasl:  Tpurauuepunasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-ruapodoOHBIE
cBoiicTBa. buonornueckue GpyHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMIIUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunossie kucnotsl: JIHK u PHK. Hyxieotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxuuu PHK. Bugsr PHK. AT®: crpoenue u
GbyHKIMH.

[urtonorua — Hayka o kierke. KiierouHas Teopuss — MpUMeEp B3aUMOJEHCTBUSA UAECH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.



Knerka kak nenocrHas xuBas cucrema. OOuue Npu3Hakyu KJIETOK: 3aMKHYTasl Hapy»KHast
MemOpana, mosexynsl JIHK kak reneTrueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tumbl KIETOK: JyKapHOTHYeCKass H mpokapuoTudeckas. OCOOCHHOCTH CTpPOEHHS
npokaproTHuecKor kieTku. Kierounas crenka Oakrepuii. CTpoeHHe 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTINYHNS PACTUTEIbHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIIETOYHAs CTEHKA, TIMKOKAIHMKC, WX (DYHKIIHH.
[Tna3marnueckass memOpana, e€ cBoicTBa W (yHkumu. llurommazma u €€ OpPraHOMIBI
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [ombmku, m3ocomsl. [loryaBToHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHApPUH, IacTUipl. lIpoucxoxaeHne MHUTOXOHJAPUN U IUIACTHUA.
Bunpl mitactun. HememOpaHHbIE OpraHOUbI KIETKH: pUOOCOMBI, KJIE€TOYHBINA IIEHTP, HEHTPUOJIH,
pecHUYKH, KryTuku. OyHKIIUU OPraHOU OB KIeTKU. BriroueHus!.

Anpo — perynsTopHslil neHTp kinetku. CTpoeHue aapa: saepHas o00J0ouKa, KapuoIuiasma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX OJIEMEHTOB B HEXHUBOM  MIPHUPOJIE»,
«Pacrmpeenenre XuMU4YECKHX AIEMEHTOB B )KMBON IIPUPOJIEN.

Tabmuupr u cxemsl: «llepmoamdeckas TaOIUIIAa XUMHUYECKHX D3JIEMEHTOB», «CTpoeHHE
MOJIEKYJBI BoJbl», «bruocunTtes 6enka», «CTpoeHne MoJeKkyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxneunnossie kucnotel. [JHK», «Ctpoenne mosekynbr AT®y», «CTpoeHrne 3yKapuoTUYECKOM
KIETKW», «CTpO€HHE >KUBOTHOM KIETKW», «CTpOE€HHE pacTUTEIbHOW KIeTKn», «CTpoeHue
MPOKAPUOTHUYECKON KIETKW», «CTpOEHHUE s/ipa KIETKWY, «YTIEBOABDY, «JIUmuasn».

O6GopymoBaHue: CBETOBOM MHMKPOCKOI, OOOpYAOBaHHE ISl MPOBEICHUS HAOJIOJACHHM,
M3MEpEeHUl, IKCIEPUMEHTOB, MUKPOTMPENapaThl pacTUTENIbHBIX, KUBOTHBIX U OaKTepHaTbHBIX
KJIETOK.

JlaGopaTopHble H IpaKTUYecKue padoThbi:

JlaGopatopHast padotra Ne 1. «l/3ydyeHuHe KaTaJIMTHYECKOW aKTHMBHOCTH (EepMEHTOB (Ha
MpUMepe aMuiIa3bl WIK KaTajaasbl)y.

JlaGopatopnass padota Ne 2. «M3yueHue cTpOeHUsS KJICTOK PACTEHUM, XKUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUE.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMuWIAnMs (TUIACTUYECKHH OOMEH) |
TUCCUMUIISALUSA (PHEpreThuecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Tpoliecca MeTadonusma. Pob
3aKOHOB COXPaHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHN METa00Iu3Ma.

Tunber oOMeHa BemiecTB: aBTOTPOGHBIM U reTepoTpodHbid. Poas pepMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TemHOBass a3pl ¢orocuHTeza. Peakuuu QoTtocuHTesa.
D¢ddextuBHOCTH PoTOCHHTE3a. 3HAUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCHHTE3 M CTIOCOOBI MOBBIIIEHHUS €T0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHUHTE3Upylolue OakTepuu. 3HaYeHHE XEeMOCHHTe3a I JKU3HM Ha
3emue.

DHepretudyeckuii oOMeH B  KjeTke. PaciiersieHwe  BEIIECTB, BBIACICHUE U
aKKyMYyJTUPOBAHHE SHEPTUU B KIIETKE. DTaIllbl SJHepreTuueckoro oomena. [ mukonus. bpoxenue u
ero Buabl. KucimoponHoe oOkucieHMe, WM  KJIETOYHOE  JpIXxaHue. OKHCIUTENBHOE
dbochopunupoBanue. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHa.

Peakium wmartpuuHoro cuHresza. leHernueckas wuHpopmamms u JHK. Peanmmzanums
reHeTHUYecKoi MHQpopMaruu B KieTke. ['eHeTHuecKuil KOJ U e€ro CBOMCTBA. TpaHCKpHUNIIHS —
maTpuuHblii cuaTe3 PHK. Tpancmsauus — 6uocunres Genka. Drtanbl TpaHcisanuu. KoaupoBanue
aMHHOKHUCIIOT. Posk pubocoMm B OruocunTe3e Oernka.



Hexnerounsie ¢opmbl xu3HM — BUpychl. Mcropusi oTkpeitus BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS U KU3HEHHOTO LUKIIA BUPYcoB. bakrepuodaru. bonesnu
pacTeHuii, )KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIC BUpYcaMH. Bupyc uMMyHoepuInTa YeToBeKa

(BUY) — BozOymutens CIIMJla. OOpaTHas TpaHCKpHUIIMS, peBEpTa3a U HWHTErpasa.
[MpodunakTrka pacipoCcTpaHESHUSI BUPYCHBIX 3200 ICBAHHIA.
JdemoHcTpaumnu:

[optpetst: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxembl:  «Tunmel  mutaHus», «Metabomm3am»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oomen», «Xiopomaact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHkumoHnupoBanue reHay, «CuHTe3  Oenka», «leHermyeckuid  Kom», «Bupycem,
«bakrepuodarn», «Ctpoenue u ku3HeHHBIM 1Mk Bupyca CIIWa, Oaxrepuodaray,
«Pemumukarus JTHK».

Ob6opynoBanue: moaenu-anmukanun «Yaoenue [IHK u tpanckpunimms», «buocunres
oenka», «CTpoeHue KIeTKu», Moaens cTpykrypst JJTHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, Wiau KU3HEHHBIM 1ukn kinetku. Mutepdaza m muros. Ilpormeccsi,
nportekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JMIUIOMIHBIM U TalIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckue OCHOBBI pa3MHOXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenne xnetkn — muto3. Crammm mwurosa. [Ipomecchl, mponcxonadimue Ha pasHbIX
CTaAMSIX MUTO3a. BHOJIOrMYecKuil CMBICIT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buael  Oecrmosioro
Pa3MHOXKEHHUSI: JIeJIeHHE HaJBOE, MOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX, CIIOpOO0Opa3zoBaHUeE,
BErE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECOJIOrO.

Meiio3. Craguu meio3za. [Ipoueccel, mpoucxonsdimue Ha craausx menosza. [loBenenue
xpoMocoM B Meno3e. Kpoccunrosep. bronornueckuii cMbICI U 3HAYEHUE ME03a.

I'amerorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BBIE *kKene3bl:
CEMEHHHUKHU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KJIETOK — rameT (CIepMaTo30uj,
SilIeKIIeTKa) — crhepMaroreHe3 W oBoreHe3. (OcCoOEHHOCTH CTpOEHUs SHIEKIETOK U
cnepmaTto3onoB. OmnoaorBopenue. Ilaprenorenes.

WnnuBuayansHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbel 3MOPHOHATIBHOTO PA3BUTHUA Yy MO3BOHOYHBIX >KMBOTHBIX: JIpOOJIeHWE, TacTpyJIslus,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOTO PAa3BUTHUS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct n passutne pacreHnii. OHTOreHe3 BETKOBOT'O PACTEHHUS: CTPOEHUE CEMEHH, CTaIUH
pPa3BUTHSL

JdeMoHcTpanum:

TaGnuuel u cxembl: «@OpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/IBOIHOE OMIOOTBOpEHHE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHUE pacTeHUui», «JleneHne KIeTKu
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIETOUYHBIH LUK,
«Permmukanusa JHK», «Muros», «Meiio3», «IIpsMoe n Hempsmoe pazButue», «l'amerorenes y
MJIEKOTIUTAIOIINX U YelloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3A».

O6opynoBaHue: MHUKPOCKON, MHKporpenapatbl «CrepMaTo30uabl MIIEKOIHMTAIOIIETO»,
«Sineknerka Miekonutaroniero», «KapuokuHes B KJIETKaX KOpelIKa JyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne knetkn», moaens JJHK, moaens Metada3zHoit XpOMOCOMBI.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:



JlaboparopHas padota Ne 3. «HabmroneHne MuTo3a B KJI€TKaX KOHUYMKA KOpEIIKa JiyKa Ha
TOTOBBIX MUKPOTpPEIapaTax».

Jlaboparoprnass pabotra Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. Posib muTONIOTMM M
AMOPHOJIOTHH B CTAHOBJIICHUH TCHETUKH. BKIIa]l pOCCUHCKHUX U 3apyOS)KHBIX YIEHBIX B PA3BUTHC
reHeTUKH. MeToapl TEeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJIEKYIJISPHO-
reHeTudeckuii). OCHOBHBIC T€HETUUECKHE OHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACIIeJOBaHWs  TPU3HAKOB, ycTaHOBieHHBbIe [. Menaenem.
MonoruOpuaHOoe CKpelmBanue. 3aKoH eMH000pa3us THOpPUI0B MepBoTo nokoJieHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paclierieHus npu3HakoB. [umnore3a umcrtoTel ramer. [lomHoe u
HETIOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelmuBaHuE. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  IPU3HAKOB.
[{uTtoreHeTH4ecKne OCHOBBI IUTHUOPUAHOTO CKpENIMBaHMs. AHAIM3UPYIONIEEe CKpEIIMBaHUE.
Hcnonp30Banne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEACIICHUS TEHOTHIIA 0COOM.

CuernienHoe HaciefoBaHue mpusHakoB. PaGora T. Moprana mno cuemnjieHHOMY
HACJIeIOBaHUIO reHOB. HapylieHne cuenieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasI TEOPHS HACIEACTBEHHOCTH. | eHETHIECKUE KapThI.

I'enetnka nosia. XpoMOCOMHOE OIpEAENIeHHE 1M0JIa. AYyTOCOMBI U IOJOBBIE XPOMOCOMBI.
I'omoramerHele M rereporaMmeTHble OpraHu3Mbl. HacnenoBaHue NpHU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHibl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBEHHas. Posb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTH. XapaKTEpUCTHKA MOJU(DUKAIIMOHHOW H3MEHYUBOCTH.
Bapuanuonssiii psg v BapuanvonHas kpuBas. Hopma peakiuu npusHaka. KonndecTBeHHbIE U
KauecTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIM(UKALIMOHHONW N3MEHYUBOCTH.

HacnenctBenHnasi, iy reHOTUNHYECKasi, K3MEHYUBOCTh. KoMOMHATHBHAS W3MEHYMBOCTb.
Meiio3 W TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOM W3MEHUMBOCTH. MyTallMOHHAS
n3MeHunBOCTh. Kiaccudukauus myranuii: reHHble, XpOMOCOMHbIE, T'e€HOMHBIE. YacTtoTa U
MPUYMHBI MyTalil. MyTtarennsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEACTBEHHON
n3MenunBocty H. Y. BaBuiosa.

BuesaepHas HacIeICTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetuka uenoBeka. Kapuotunm uyenoBeka. OCHOBHbIE METOJIbl T€HETUKU YeEJIOBEKa:
reHeaNoTHYecKuii, ONM3HELOBbIM, IMTOrCHETUYECKUI, OHOXMMHYECKUN, MOJEKYJSPHO-
reHeTudyeckuid. COBpEMEHHOE ONpPENEJeHUE TIE€HOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHKE, B ToOM uucie ¢ nomoinsio [II[P-ananusza. HacnenctBennsie 3a0oJieBaHUA
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HH C HACIEACTBEHHOM  MPEeIpacroioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIETKU.
[TpuHIMMIEI 310pOBOTO 00pa3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEUCHUS] TeHETUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYAbTUPOBAaHUE. 3HAUCHHE MEAUIIMHCKONW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYEHUU TeHETUYECKHUX 3a00JIeBaHUI YeTIOBEKa.

JdeMoHcTpanum:

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

Tabnuiel u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacHIeIUVIeHUs] M €ro IUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «l{uTomornyeckue OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meno3s», «B3anmMoaencTBUe ajuieNbHBIX T€HOBY, «I €HETUYECKUE KapThl paCTEHUM, )KMBOTHBIX
u 4yenoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACJEIOBAaHUS, CLEIUIEHHOTO C IMOJIOM,
«KapuoTunsl uenoBeka W JKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukanmoHHas



M3MEHUMBOCTHY, «HacnenoBanue pesyc-gakropa», «'eHeTHKa TPy KpoBW», «MyTamuoHHas
U3MEHYUBOCTHY.

O6opynoBanue: MojaeIH-amIuinKanuu «MoOHOTHOpHUIHOE CKpermmBanue», «HemomHoe
noMuHupoBaHuey, «urubpugnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukponpemnapar «/po3zodunay (Hopma, myranuu GOpMBI KPBUIEEB U OKPACKH Tela), repoapuii
«I'0Opox OCEBHOW».

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3y4eHne pe3yabTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpENIMBaHU Y APO30(PHUIIBI HA TOTOBBIX MUKPOIIPETIapaTax».

Jlaboparopuas padota Ne 6. «M3yueHne MOAUPHUKAIIMOHHON H3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PsAJa U BapUALMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AHamu3 wmyramuil y Jpo30@uibl Ha TOTOBBIX
MHKpOIIpenapaTax.

[IpaxTnueckas padbota Ne 2. «CocTaBiieHre U aHATIN3 POJOCIOBHBIX YEIIOBEKA».

Tema 7. Cenexuusi opranu3Mon. OCHOBbI OMOTEXHOJIOTUH.

Ceneknuus Kak HayKa U mpouecc. 3apoKJICHHE CeNeKIMU U JoMecTukanus. Yuenne H. W.
BaBunoBa o 1meHTpax NTPOUCXOXKIECHUS W MHOrooOpaswsi KyJabTYpHBIX pacTeHui. lleHTpsl
MPOUCXOKACHUS JOMAITHUX KHBOTHBIX. COpT, TOpOJIa, IITAMM.

CoBpeMeHHBIE METOJbI CENEeKIMU. MacCOBBIM M MHIWBUAYATHHBIM OTOOPHI B CENEKIHMHU
pacTeHud U KUBOTHBIX. OTleHKa dKCTepbepa. bIu3KopoaCTBEHHOE CKPEIIMBAHUE — WHOPHIUHT.
Uucras muuug. CkpenBaHWe YHCTBHIX JHHHE. ['erepo3uc, wuiaM ruOpuaHas Ccuia.
HeponctBennoe ckpemuBanue — ayrtopuauur. OtmanéHHas TuOpuauzanus U e€ yCcHexu.
HckyccTBEHHBIM MyTareHe3 M IMOJYyYECHHE MOJUILIONI0B. JIOCTHIKEHUSI CEJIEKUIHUH PACTEHHI,
YKUBOTHBIX 1 MUKPOOPTaHNU3MOB.

buoTtexHosnorus kak oOTpacib MNPOU3BOJCTBA. ['€HHAs HHXKEHEpHUS. OTambl CO3JaHUS
pekomOunantHo JIHK wm Ttpancrennsix opranmsmoB. Knerounas wmxeHepus. KieTounsie
KYyJIbTypbl. MUKPOKJIOHAIBHOE Pa3MHOKEHHE pacTeHni. KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. OKOJOTHYECKHEe M J3Tudeckue mpobimempl. MO —
TFeHEeTUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. U. BaBuios, Y. B. Muuypum, I'. /. Kapnieuenko, M. ®@. IBaHOB.

Tabmuipel u cxembl: kapra «LIeHTpbl HPOUCXOXKIEHUS M MHOT0o0pasus KyJIbTYpPHBIX
pacteHuii», «Ilopoasl nOMamIHUX XKUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHui», «OtnanéHHas
rubpunmzamnus», «Paborel akamemmka M. @. HBanoBa», «llomummonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISDKH IJI0JOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035ICTBEHHBIE PACTEHUS.

JlabopaTopHble H IPpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTIDKEHUS CEJIeKIMU PACTeHHUU W JKMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, MIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, Ta00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KVIIACC

Tema 1. DBosronnoOHHasA OMOJIOTHS.

[Ipennocelikn BO3HUKHOBEHHUSI HBOJIIOIMOHHONW TEOpUH. DBOJIOIHOHHAS Teopus U eé
MecTO B OmoJioruy. BiusiHue 3BOTIOIIMOHHOM TEOPHH Ha pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CBugerenbcTBa HBOJIONMU. [laeoHTOJIOrMYECKHE: MOCIEI0BATEIbHOCTh MOSBICHUS
BUJIOB B NAJICOHTOJIOTMYECKON JIETONIUCH, TIepexoHble (popMbl. bruoreorpaduueckue: cxoacTBo
U paznuune GayH u (Iop MaTepUKOB U OCTPOBOB.



OMOpHOJIOTHYECKUE: CXOJCTBA M Pa3IMyusi 3MOPHMOHOB PA3HBIX BUJOB IMO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHbIE, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO MEXaHM3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMUECKUX MyTeH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpennochuik BO3HUKHOBEHMS JapBUHU3MA.
JIBIDKyIIME CHJIBI  SBOJIIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXEHHE IIPH
OTrPaHUYEHHOCTH PECYpPCOB, HEONpPEeNeNEHHAas HM3MEHYUBOCTb, OOpb0a 3a CyIECTBOBAHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposomtorus. [lomynsnus kak equHuIa BUAA U 3BOJIIOLUU.

JiBuxymue cuiibl (akTopbl) 3BOJIOUMU BHJIOB B mpupoje. MyTalMoHHBIN Ipolecc u
KOMOMHaTHBHas M3MEHUYMBOCTh. [lomymsivoHHblE BONHBI M Jpedd reHoB. Mzomsiuus u
MUTPALIKSL.

EctectBennslii oTOOp — HampaBisiouuil ¢axtop sBojoLUA. DOPMBI €CTECTBEHHOIO
oTbopa.

[Iprcnoco6aeHHOCTh OPTaHU3MOB KaK pe3yabTaT 3Bojtonuu. [Ipumepsl mpucnocoOneHuit
y Opraiu3moB. ApoMop(}o3bl U UIUOAJANTALUH.

Bun u BupooOpazoBanue. Kputepuum Buma. OcHOBHbIE (GOpMBI BHUI000pa30BaHUS:
reorpapueckoe, IKOJIOrHIECKOE.

Maxkpossomtonusi. @opMbl 3BOIONUU: (QUIETUYECKAs, TUBEPreHTHasi, KOHBEpreHTHasl,
napaiensHas. HeoOpatumocTs 3Bosmonuu.

[IpoucxoxxaeHrue  OT  HECNEUUATU3UPOBAHHBIX  IMPEAKOB. [Iporpeccupytomias
crienuanu3anus. AJarnTuBHas pajnualusl.
JdemoHncTpaumnu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Jdapeun, B. O. KoBanesckuii, K. M. bap, D.
I'exkxens, @. Mromep, A. H. CeBepiios.

Tabmuupl u cxembl: «Pa3BuTHE OpraHM4Yeckoro wmupa Ha 3emiie», «3apoJbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOppOBI 32  CYIIECTBOBAHUEY,
«EctecTtBeHHBI  0TOOP», «MHOTOOOpa3we COPTOB pacTeHuit», «MHOrooOpasue IMopos
YKUBOTHBIX», «[lomymnsumy, «MyrannoHHas U3MEHYUBOCTBY, «Apomopdho3bI»,
«Unnoanantamum», «OOmas aereHepauus», «/Bwkyiue cuisl sBosonun», «Kapra-cxema
Mmapuipyra nyremectBus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bua000pa3zoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3TUYHBIMU THIIAMU OKPACKU, HAOOP MII0I0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOICHHUH Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HaIpPaBJICHUS YBOJIIOLUNY, 00bEMHAs MoieNb «CTpOEHKE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAHHOCTH HMCKOIAEMBbIX
KUBOTHBIX U PACTEeHMI», Monenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE Mpenaparhbl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkuw», MuKporpemnapaT «/lpozoduna» (HOpMma,
MyTanuu GOpMBI KPBITBEB U OKPACKHU TEJNa).

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPHUIO».

JlaboparopHas pabota Ne 2. «OmucaHue NPUCIOCOONIEHHOCTH OpraHu3smMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KU3HU Ha 3emJie.

JloHay4yHble TIpEACTaBICHUS O 3apOXKIACHUU *KU3HU. HayuHble rumnoTe3sl BOSHUKHOBEHMS
KU3HU Ha 3emuie: aOWoreHe3 W MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBI CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHMYEeCKUX. OKCIEPUMEHTAIbHOE  MOATBEPKJCHUE
XUMHYECKOH sBommonnK. HadanpHble dTanbl 6uonorundeckoit sBomonuu. ['unoresa PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYP M BO3HHKHOBEHHE MPOTOKIECTKH. [IepBbie KIETKH U UX
sBOJTIOLUS. DOPMHUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPTaHU3MOB.



PasButne xu3sHum Ha 3emsie mo dpaMm U nepuomam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [laneosolickas 3pa u e€ mnepuoabl: KeMOPHICKUH, OpPIOBUKCKHUM,
CUJIyPUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHMN.

Me3o30iickas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa u €€ nepuoapl: MaJI€Or€HOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KiuMaTa M IeoJIoTHYecKuX mpoueccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pPacTUTENILHOTO W JKMBOTHOTO MHUpa. ApomMopdo3bl y pacTeHHil MW >KMBOTHBIX. llosiBieHue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BoJitoLMU. OCHOBHbBIE CHUCTEMATHYECKUE
IPYIIbl OPraHU3MOB.

OBOJIOLMS  yeloBeKa. AHTpOMOJNOrMs Kak Hayka. Pa3BuThe npeacTaBieHUd O
MIPOUCXOXKICHUN YeoBeKa. MeToibl u3yueHus: anTponorenesa. CxoAcTBa U pa3inyusl 4eJIoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHNE YETOBEKa.

JBuwxymue cunbl (QaxkTopsl) aHTpomoreHesa. HacnencTBeHHass HM3MEHYHMBOCTh H
ecTecTBeHHbIN 0TOOP. OOLIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcHOBHBIE CTagUU M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONMUTEKH, YeTOBEK YyMEIbIi,
Yenosek mnpsmoxoadmuii, YenoBek HeaHAepTanbckuil, UYenoBek pasymHbld. Haxonku
HCKOIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JIACTh pacHpOCTpaHEHHUsl, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJBIINE PAachl: €BPOINEOWIHAs (€Bpa3HiiCKas), HETPoO-
aBcTpajioniHass  (dKBaTOopuajbHAas), MOHTOJIOWJHAs  (a3uWaTCKO-aMEpUKaHCKasi).  UepTsl
MPUCIIOCOOJIEHHOCTH MPEJCTaBUTENIeH YENIOBEYECKHX pac K YCIOBUSM CYILECTBOBAHUS.
EnunctBO yenoBeueckux pac. Kpurnka pacusma.

JdemoncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. . Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxemsl: «Bo3uukHoBeHHEe COMHEYHOU CHCTEMBbI», «Pa3BUTHE OpraHMYEeCcKOTro
mupa», «PactutenbHas kinerkay, <«COKuBoTHas kierka», «lIpokapuotuyeckas KIeTKay,
«CoBpeMEeHHasl CHUCTeEMa OpPraHUYecKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEepT CTPOCHUS
YelloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa IMajJeOHTOJIOTMYECKUX HaXOJOK
MIPEAKOB COBPEMEHHOIO 4YeloBeKay», «/lpeBHenmme moau», «/peBHue mroan», «IlepBbie
COBPEMEHHBIE JIIAW», «UelloBeuecKre pachbi».

Ob6opynoBanue: wmymspku — «l[Ipoucxoxaenue uenaoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHJepTalblia, KPOMAHbOHIIA), CICNKA WM U300paKeHHs] KaMEHHBIX OpYIuil
MepBOOBITHOTO 4YeJOBeKa (KaMHH-YOMIEphl, pyOuia, ckpebiia), reoXpoHOJornyeckas Talnuia,
KOJUIeKUIUs «POpPMBI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHble M IPaKTHYecKue padoThbi:

[Ipaktnueckas padorta Ne 1. «3yyeHue MUCKOMAEMbIX OCTaTKOB PACTEHUN M KUBOTHBIX B
KOJUIEKIIHSIX).

DKcKypeusi «DBOJIIOLUS OPraHUYecKoro Mupa Ha 3emiiey» (B €CTeCTBEHHO-HAyUHBIH MU
KpaeBeIuecKuil My3eil).

Tema 3. OpranusMsbl H OKpPYKaloIas cpeaa.

OKojiorusl Kak Hayka. 3ajadyd M pa3felibl  dKOJIOTMH. MeToasl 3KOJOTUYECKHX
UCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JYyIIHas,  IOYBEHHasd,
BHYTPHUOPraHU3MEHHA.

Okonornyeckue (akropsl. Kiaccudukanus skonorndeckux (akTopoB: aOHMOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. JleliCTBHE SKOJIOTHUECKUX (PaKTOPOB HAa OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpbl:  CBET, TeMIeparypa, BJIAKHOCTb.  DoTomepuoausM.
[TpucnocobaeHns opranu3MoB K JICHCTBUIO aOMOTUYECKUX (PAaKTOPOB. bruojornueckiue puTMBl.



buotndeckne  ¢akropbl. Buasl OMOTHYECKHMX  B3aUMOJICUCTBHA:  KOHKYPCHIIHS,
XUITHAYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCATN3M
(KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aUMO/ICHCTBUI /17151 CYILIECTBOBAHUS OPraHU3MOB B IIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEpUCTUKU nomyasauud. OCHOBHBIE IOKa3aTeNu MOMYJISUH:
YHUCJIEHHOCTb, IUIOTHOCTh, POXJAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

JdemoHcTpaumnu:

[optpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmuuer u cxemsl: kapra «IIpupoaasie 30HbI 3eMium», «Cpeapl 0OUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTa YHCIEHHOCTH MOMYISIIUU
uHpy3opuu-Tydenbkn», «llumessle nenm».

JlabopaTopHble U NPaKTH4YeCKUE PadOThI:

JlabopaTtopnast padota Ne 3. «Mopdosmorunueckrie 0COOEHHOCTH PACTEHUHN U3 pa3HBIX MECT
oOUTaHUD.

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacd€T mIOTHOCTH MOMYJSAINA pa3HBIX BUJOB PACTCHHI.

Tema 4. CoolmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CooOmiectBo  opraHu3mMoB  —  OuoneHo3.  CTpykTypbl  OuoOlleHO3a:  BHUOBAsd,
MIPOCTpPaHCTBEHHAs, Tpodudeckas (numieBas). Bunpi-nomunanTsl. CBA31M B OHOLIEHO3E.

Dkojnorudeckre cucreMmbl (3kocuctemsl). I[lonstue 006 3kocucreMe U OMOreoOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOJIYLEHThI, KOHCYMEHTBI, PpPEIYyLEHTHI.
KpyroBopoT BemecTB M MOTOK PHEPruM B SKOcUcTeMe. Tpoduueckue (MHIIEBBIC) YPOBHHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE MOKa3aTelNM 3KOCUCTEMBI: OHoOMacca,
MPOIYKIHS. DKOJOTUYECKHE NHpaMUIbl: MPOAYKIUH, YUCICHHOCTH, OnomMaccel. CBolicTBa
9KOCUCTEM: YCTOWYMBOCTb, caMOperynsanus, pazsutue. Cykueccus.

[IpupoaHbie 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p M pEK. ODKOCHUCTEMa XBOWHOTIO WU
LIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE KOCUCTEMBbI. ATpPO3KOCUCTEMBI. YPpOOIKOCUCTeMBbl. buosornyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTMYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. W. Bepnanckoro o 6uocdepe. I'panuibl, cocTaB U CTpyKTypa Ouochepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouocdeprl Kak TIIOOAIBHON IKOCHCTEMBI.
Jlunamuueckoe paBHOBecue 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (Yriepoja, asoTa).
3oHanbHOCTH OuOChepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiu. AHTponoreHHble n3MeHeHus B 6uochepe. I'modanbHbIe
9KOJIOTUYECKUE TPOOIEMBI.

CocymecTBoBaHKE MPUPOBI U yenoBeuecTBa. CoxpaHeHne Onopa3HooOpa3usi Kak OCHOBA
ycroifunBoctu Ouochepsl. OcHOBa pallMOHATIBLHOTO YIPABJICHUS MPUPOJHBIMH pecypcaMH U UX
ucnoib3oBaHue. JlocTiwkeHus 6MOJI0THH U OXpaHa IPUPOIbI.

JdeMoHcTpanuu:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHos: coctaB u CTpykrypay, «lIpupoansie
coobmiectBay, «llemn mnuraHus», «OKojMOrHMuUecKas mnupamuaa», «buocdepa u yenosex»,
«JKOCHCTEMA IIMPOKOJUCTBEHHOTO Jeca», «DKOCHCTEMA XBOMHOro Jeca», «buolueHos
BoJOEMa», «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxkHeilme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX Bo», «llouBa — BaxHelas
cocrasistomas ouocheps», «PakTopsl Aerpagannu nouB», «llapHukoBsi d3QdexT», «PaKTOphI
PazMoaKTUBHOTO 3arpsi3HeHus Onocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpoctpanenue



KHU3HU B Onocdepe», «O30HOBBINA 3KpaH Onochepbl», «KpyroBopoT yriepoma B OGuocdepey,
«KpyroBopot azoTa B Ipupoae».

ObopynoBanue: MO/I€Jb-alIUINKaL U «Tunuunele OMOIICHO3BI», repbapuii
«PacturenpHble  coolmiecTBa», Koiuiekuuu — «buomenos3y», «Bpeaurenn — BaKHEHIIMX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMM pPACTEHUH U  IKUBOTHBIX,
IIPUHAUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIlaM 0JHOro BUaa, KpacHas kHura Poccuiickoin
®denepannu, U300paxKeHUsI OXpaHsIEMbIX BUJOB PACTEHUN U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [NTPOTPAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00yJaromuMHCs MPOrpaMM CpPEIHETO 00IIero 00pa3oBaHUs: JIMYHOCTHBIM, METANPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JNMYHOCTHBIX pE3yJAbTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BBIIEIEHBI
CIENYIONIME  COCTaBIIAIONIME: OCO3HAHWE OOYJAIOUIUMHUCS  POCCUMCKOW  TpaaaHCKOM
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPENETICHUIO,
HaJIM4YnEe MOTHBAIIUU K 06y‘~I€HI/II-O 6I/IOJ'IOFI/H/I, IIGJ'ICHaHpaBJ'ICHHOC p33BI/ITI/I€ BHy’[’peHHI/Ix
yOEXKJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUUECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYUYaIOIIMXCA PYKOBOICTBOBATHCS B
CBOGI\/’I ACATCIBbHOCTHU IIECHHOCTHO-CMBICIIOBBIMHA YCTaHOBKaMI/I, HpI/ICYHII/IMI/I CUCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HaJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH IICIIN U CTpOI/ITB KN3HCHHBIC ITJIAHBI.

.HI/I‘-IHOCTHI)IG pe?;y.]'II)TaTI)I OCBOCHUA npe)lMeTa ((BI/IOJ'IOFI/ISI)) OOCTUTAKOTCA B CIMHCTBEC
y‘-Ie6HOI\/’I 158 BOCHHT&TCJ’IBHOﬁ JCATCIIBHOCTH B COOTBETCTBUHU C Tpa,ZII/II_[I/IOHHI)IMI/I pOCCHfICKHMH
COI_[I/IOKy.]'II)TypHI)IMI/I, HCTOqueCKHMH 158 )IYXOBHO—HpaBCTBeHHI)IMI/I IIECHHOCTAMU, HpI/IHSITI)IMI/I B
o01ecTBe TpaBWIaMH W HOPMaMH TOBEJEHUS M CHOCOOCTBYIOT MpoIleccaM CaMOIO3HAHUS,
CaMOBOCITUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEW MO3WIMM JIMYHOCTH, MATPHOTHU3MA,
YBaXEHUS K 3aKOHY WM TPABOIOPSIKY, YEJTOBEKY TPyJda U CTApIIEMy IMMOKOJEHHUIO, B3aUMHOTO
YBOXEHHUS, OCPEKHOTO  OTHOMICHHWS K  KyJbTYpHOMY  HAaCleIUI0 W TPATUIUAM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit @enepanuu, NpupoJIe U OKPYKaloIeH cpene.

JImgHOCTHBIE pPe3yabTaThl OCBOCHHs y4eOHOTrO mpeameTa «brosiorusy M0JKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUuxcsi pyKOBOJACTBOBAThCA CHOPMHPOBAHHON BHYTPEHHEH
MO3HUIMEH JIMYHOCTH, CHUCTEMOW I[GHHOCTHBIX OPHMEHTAIMM, ITO3UTHBHBIX BHYTPEHHUX
yOCXKJICHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  O0OIIecTBa,
pacIIMpeHre >KM3HEHHOTO OIBITa M OIBITA JACATEIHPHOCTH B IPOIIECCE peaTu3allid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIHLHOM JIEATEILHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpakaaHcKOro BOCIIMTAHMSI:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydarlerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O YJICHA POCCUICKOTO 00IIECTBa;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW AEATEIHLHOCTU MPU CO3/JaHUU Y4€OHBIX MPOEKTOB,
pelieHny y4eOHbBIX U MO03HABATENbHBIX 33/1a4, BEIIOJTHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIIGHHIO K SIBICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE YYUTBIBATh B CBOUX JEHCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HbIMH yOEXKICHUSAMHU, KyIbTYPHBIMH [IEHHOCTSAMH U COIUATBHBIM
MMOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJTHEHHS Y4EOHBIX,
MO3HABATEbHBIX M HCCIEIOBATENBCKUX 3a/la4, YBAXUTEIHHOTO OTHOIIEHUS K MHEHUIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEP>KAHUS;

TOTOBHOCTh K TYMAaHUTApHOUN M BOJOHTEPCKON NEeSITENbHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHUS:



c(hOPMHUPOBAHHOCTH POCCUICKON IPAXKAAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAXKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM sA3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;

LIECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACJIEIUI0 ¢ TNaMATHUKAM MPUPOJIbI,
JTOCTIKeHHSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPY/IE;

CIOCOOHOCTh OIICHMBATH BKIJIAJ POCCHUICKMX YUYEHBIX B CTAaHOBJICHHWE W Pa3BHUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHUST OMOJIOTHH B IIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KHU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBA;

uaenHas yoexaEHHOCTb, TOTOBHOCTD K CITy)KEHHIO 1 3amute OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAYyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS IIEHHOCTEW CEMEHHOM KU3HU B COOTBETCTBHH C TPAJAUIIMSIMHU HApOJIOB
Poccun;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHONICHHE K MHUPY, BKIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHUIA;

IMOHMMAaHHE SMOIMOHAIBHOIO BO3ACHCTBUS KUBOM IPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHusi, (OPMHUPOBAHUA  KYJIbTYPbl 3I0POBbS H
IMOLMOHAJIBHOIO 0JIArOINoJIyYHs:

MMOHMMAaHKE U peanu3alus 3J0pOBOro u 6e30macHoro oopasa kU3HHU (310pPOBOE MUTAHUE,
coOroieHre TUTMeHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHasi (¢u3nyeckas aKTHUBHOCTb), OEpPEeKHOTr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE IIEHHOCTH TMpPaBWJI HWHAUBUAYAJBHOTO M KOJUJICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBUM M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS aIKOTOJI,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHKE IIEHHOCTU MacTepCTBa, TPYIAOTIO0HE;

TFOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOM M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUJIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKylo
NEeSTENbHOCTH;

WHTEpEC K Pa3jMyHbIM cdepaM MNpoPecCHOHATBHON NESTEIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIH BEIOOp Oynymiet mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHMIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKHU 11e1ecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUYHUKY KU3HH Ha 3eMIie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKOW KyIbTYphl: MPHOOpETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCIIEJCTBUMN JUIsI OKPYXKAIOIIEH Cpe/Ibl;

OCO3HaHHUE TJI00aTHFHOTO XapaKTepa SKOJOTHIECKUX MPOOIeM U MyTel UX pelieHus;



CIOCOOHOCTh HMCIIOJIB30BaTh MPHOOpEeTaeMble PU U3yYeHUH OMOJIOTUU 3HAHUSA U YMEHUS
IpU PEUICHUU TMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM MPUPOIOTIONB30BaHUEM (COOMIOACHUE
IIpaBWJI NOBEJEHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSIIMX BPEI OKpYXKaIoLIeH MPUPOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHIMAEMBbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yue€ Pa3BUTOrO SKOJOTMUYECKOTO MBIIUICHUS, AKOJIOTMYECKON KYIbTYpbI, OIbITa
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBATbCA HMHU B
[I03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM IPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIllPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOIO Ha JHUallore KYJBTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SA3bIKOBOM M UMTATEJIbCKOM KyJIbTYpPhI KaK CpeACTBa B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHMS MUPA;

MOHUMaHHe crenuuKu OUOJIOTUM KaK HayKd, OCO3HAaHHSA €€ poiu B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIJIEHUS, CO3/IJaHUU LIEJIOCTHOTO MPEJICTaBICHHsI 00 OKpYKaIoLIeM
MHpE KaK O €IWHCTBE TMPUPOJbI, uYeloBeKa M oOIlecTBa, B [O3HAHUU MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOeXXIEHHOCTh B 3HAYMMOCTH OMOJIOTMHU JUIsI COBPEMEHHOW LIMBHUIIM3AIMU: 00ecredeHus
HOBOT'O YPOBHS Pa3BUTUSl MEIUILIMHBI, CO3JJaHME NEPCHEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pelaTh pecypcHble IpoOJIeMbl pa3BUTHS YEJIOBEUECTBA, MOUCKA MyTeH BBIXOAA U3 II100aIbHBIX
9KOJIOTHYECKUX MPoOIeM U oOecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
UCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HH;

3aUHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHWM B LIEJISX MOBBIMIEHUS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAyYyHOW TI'PaMOTHOCTHM, KaK COCTABHOM 4YacTH (PYyHKIIMOHAJIBHOM
IpPaMOTHOCTH 00ydaromuxcs, GopMupyemMoit npu U3y4eHuu OuoJIoruH;

MIOHMMAaHHUE CYIIHOCTH METOJIOB IIO3HAHMs, HCIOJb3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCMOJIb30BaTh IOJy4aeMble 3HAHMs JJIs aHalu3a M OObBSACHEHHs SBJICHUMN
OKpYXXAIOIEro MHpa M HPOMCXOJSIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHbIE
3aKJIIOYEHUST HAa OCHOBE HAYYHbIX (PAaKTOB M MMEIOUIMXCS JAHHBIX C LENbI0 IOJy4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JUISL pelleHUs
po0JieM B peasibHbIX HKU3HEHHBIX CUTYAIUX;

OCO3HAHME IIEHHOCTU HAay4YHON JeSATENbHOCTH, TOTOBHOCTh OCYIIECTBJIATh INPOEKTHYIO U
HCCIIEI0BATENILCKYIO JIEITEIbHOCTh MHUBUIyaIbHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO M €caMOOOpa30BaHUIO, K
aKTUBHOMY TIIOJIyY€HHIO HOBBIX 3HaHMM MO OHOJOTMH B COOTBETCTBHM C >KM3HEHHBIMU
MOTPEeOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUS ydeOHOro mnpenmera «buosorus» BKIIOUYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCA  MEXKAUCHUIUIMHAPHBIE
(MexXnpeaMeTHbIe) 00LeHayYHbIE TIOHATHUS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crenu(uKy METO0B MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS,
SBJIEHHE, IPOIECC, CUCTEMa, HayuHBIH (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHUEe, HAONIOJCHUE, U3MEpPEHHEe, IKCIEPHUMEHT M JpPYruX), YHHBEpCaJIbHbBIE
y4ueOHbIe neiicTBUs (TO3HABaTEeNbHbIE, KOMMYHUKAaTUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIOLINE



(dbopmupoBanre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIMABLHOW KOMIIETEHIIMU OOYUYaIOIIUXCs,
CIOCOOHOCTh oOyJaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXAUCLUIIIIMHAPHBIE,
MHUPOBO33pPEHYECKHE 3HAaHHMS W YHHBEpCalbHbIe y4yeOHBbIC JACHCTBHS B IO3HABATEIBHON U
COLIMAIbHOM ITPAKTHKE.

MertamnpeaqMeTHbIe pe3yJbTaThl OCBOSHHS MPOTpaMMBblI CpenHero oOmero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Ogy1ajeHHe YHMBeEPCAJIbHBIMH YU4eOHBIMH NO3HABATEIbHBIMH CHCTBUSIMU:

1) 0a30BbIe JIOTHYECKHE JeHCTBUA:

CaMOCTOSATENIEHO (OPMYIIMPOBATh M AaKTYyaJH3UPOBaTH MpPOOIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBINIIIEHHUS (aHalu3a,
CHUHTE3a, CpaBHEHUS, KilaccuUKalh, 0000IIeHus), pacKpbhIBaThb CMBICA OMOJIOTHYECKUX
MOHATHUH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATh CBS3H C APYTUMU MO HATHSIMH);

OTpENENATh LEIN JeATeNbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHUTH PE3YyJIbTAThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISMU;

HCIOJIb30BAaTh OHMOJIOTHMYECKUE MOHATHS JUIsl OObscCHEHUs (aKTOB M SIBICHUN >KUBOU
TIPUPOIBL;

CTpPOUTH JIOTUYECKUE pACCYyX ACHHsS (MHIYKTUBHBIC, JIEIyKTHUBHBIE, IO AaHAJOTHUH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYMS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MIPUMEHTh CXEMHO-MOJIEJIbHbIE CPEJCTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TakKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX MHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IUIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIUXCS MAaTepHUaIbHbIX
Y HEMAaTepUaNIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBAaThb COOTBETCTBUE PE3YJIbTATOB LIEISIM,
OLIEHUBATh PUCKH MOCIIEACTBUN NEATEIbHOCTH;

KOODAMHUPOBaTb U BBIIOJHATh pPAOOTy B YCJIOBUSAX pPEAIbHOIO, BHUPTYaJbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NIPU PEILIEHUH )KMU3HEHHBIX ITPOo0IIeM.

2) 0a30BBIE HCCIEN0BATEILCKHE JeliCTBUA:

BJIaJIeTh HABBIKAMU Y4€OHO-UCCIIEI0BATEIbCKOW U MPOEKTHOM AEATEIIbHOCTH, HAaBBIKAMU
paspelieHus npodseM, CHoCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY HOUCKY METOJOB
peleHus MPaKTUYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METO0B O3HAHUS;

UCIOJb30BaTh pPa3JIMUYHbIE BHJbl JEATENBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpHpeTaluy, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B YYEOHBIX CUTyallUsX, B TOM 4HUCIE IpU
CO3/IaHUM Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

(GbopMUpOBaTh HayYHBIH THIl MBILIUIEHH, BIaJETh HAYYHOU TEPMHUHOJIOTHUEH, KIIIOYEBBIMU
MOHATUAMH U METOJAMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a7ayl B OOpa30BaTEIbHON MESATEIBHOCTH U
KHU3HEHHBIX CUTYaIUX;

BBISBJIATh TPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BBIJBUTATh
TUIOTE3y €€ pEIIeHHs, HAaxXOOUThb AapryMEHTBl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEPXKICHMWIA,
3aJaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

AHAJIN3MPOBATh TIOJYYEHHBIE B XOJE pEUICHMs 3aJayd pPe3ylbTaTbl, KPUTUYECKU
OILICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OTIBIT;

OCYIIECTBIIAThH II€JICHANPABIICHHBIN MOMCK IEPEeHOCa CPEICTB U CIIOCOOOB JECHUCTBUS B
poheccCHOHATBHYIO Cpeay;

yMeTh TEpEHOCUTh 3HAHMWA B  T[IO3HABATENBHYID M  MPAKTUYECKYI0  00JacTu
KHU3HEJESITEIbHOCTH;



YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJBUTaTh HOBBIE MWJIEW, Mpe[JlaraTb OPUTMHAIBHBIE IMOAXOJAbl U PELICHUS, CTAaBUTh
npoOsIeMBbl U 3a/1a4u, IOIYCKAIOIIUE aJTbTePHATUBHBIEC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHUKAX HH(pOpMAIMK (TEKCTe ydeOHOTOo mocoOwus,
Hay4YHO-TIONYJISIPHOM JMTEpaType, OMOJIOTMYECKUX CIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETE), aHAIM3UPOBaTh MH(POPMALMUIO PA3NUYHBIX BHIOB U (opM
IIpPEJICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampockl M TMPUMEHSATh pPa3IMYHBIE METOABI TPH IOHCKE U O0TOOpe
Onoorndeckoi HHGOpMaIul, HeOOXOIUMOM TSl BRITTOJTHEHUST YICOHBIX 33/1a4;

MPUOOpPETaTh OMNBIT HCIOJIb30BAHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY MpEeACTaBIEHUS OHOJOrHYEeCKOU
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYToe€);

HCIIOJIb30BAaTh HAyYHbIN S3bIK B KadecTBE CpeAcTBa IpH paboTe ¢ OMOJOrHYecKou
nHpopmanuen: NPUMEHITh XUMUYECKUe, (PU3NYECKUe W MaTeMaTH4eCKHe 3HAaKh U CHMBOJIbI,
dbopmyrel, ab0peBuaTypy, HOMEHKIATypy, HCIOJB30BaTh W MPeoOpa30oBBIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHUA W 3alIUThl HMHPOpMAIMK, HHOOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiajgeHune YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH A€l CTBUSIMU

1) o0menue:

OCYILIECTBIISATh KOMMYHUKAILIMU BO BCeX c(epax >KM3HM, aKTUBHO y4acTBOBAaTh B JUAllOre
WIA JAUCKYCCHUU IO CYLIECTBY OOCYXJaeMOH TeMbl (YMEHHUE 3a/laBaTb BOIIPOCHI, BBICKa3bIBAaTh
CYXJI€HHs] OTHOCHUTEJIBHO BBINOJHEHUs Mpe/UlaraéMoil 3ajadyd, Yy4YUThIBaTh HHTEPECHl U
COIIACOBAHHOCTh MO3ULUHI IPYrUX YyYaCTHUKOB JMAajora WK JUCKYCCHUN);

pacro3HaBaTh HeBepOaJlbHbIE CpEACTBA OOLIEHMs, IOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BO3HUKHOBEHUS! KOH(PIUKTHBIX CUTYaAlMH, YMETh CMATYaTh KOH(DIMKTHI U
BECTH I1€PETOBOPHI;

BJIAJIeTh PA3JIMYHBIMU CIOCOOaMM OOIIEHUS U B3aUMOJEHCTBUSI, MOHUMATh HaMEPEHUs
APYrUX JIOJeH, MPOsIBIATh YBaXKUTEJIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (hopme
(bopMynUpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHsSI C HCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

2) coBMeCTHas1 1esITeJIbHOCTh:

[IOHMMAaTh U UCIMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHYalbHON pabOTHl IpU
pereHny 61onoruyeckoi mpoOieMpl, 000CHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHMSI TPYIIIOBBIX
(dbopM B3aUMOJEHUCTBUS NPH pellIeHNH ydeOHOM 3a1auu;

BBIOMpPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHH ¢ y4yéToM OOIIMX HMHTEPECOB U
BO3MOYHOCTEHN KaXI0TO YJ€Ha KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JESTEIBHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUSA IO €€ NOCTHIKEHUIO: COCTABIIATH IUIAH JEUCTBHUM, PACHPENENIATh POJHA C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3ylbTaThl COBMECTHOM pabOTHI;

OILIEHUBATh Ka4eCTBO CBOEr0 BKJAJla U KaKJOr0 YYaCTHHKA KOMaHJbl B OOLINI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE INPOEKTHI, OLEHUBAaTh WAECHU C IMO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETMUYECKOE IIOBEJECHUE B pPa3jIMYHBIX CHUTYaLMsX,
IPOSIBISTH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.

OBiajgeHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1CICTBUAMM:

1) camoopranmusanus:



UCIIONb30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIeM W HX pELICHHS B
YKU3HEHHBIX U YYeOHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 1I€JI€BBIE U CMBICJIOBBIC YCTAHOBKU B CBOMX
JNEUCTBUSX M IOCTYNKax IO OTHOLIEHUIO K >KMBOM IPHUPOJE, CBOEMY 3JIOPOBBIO U 370POBHIO
OKPYXKAIOIIHNX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh ITO3HABATEIbHYIO JESTENBHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIEHUs MPOOIEMbl C YUETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKON 3PYTUIIMHN B Pa3HBIX 00IACTIX
3HaHMUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OLIEHHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBBIKAMU MO3HABATEIbHON pedIeKCUu KaKk OCO3HAHUSI COBEpPLIAEMbIX ACHCTBUIMA
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMM, UCIIOJIb30BaTh NMPUEMBI pedIeKCun
U1l OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLCHMS;

YMETbh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATH PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHMBBI U apIyMEHTBI JPYTHUX IIPHU aHAIU3€ PE3YJIbTAaTOB JACSATEIbHOCTH;

3) npuHsiTHE ceOsl U APYrux:

IIPUHUMAThH ce0s, IOHUMas CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATECIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrMX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH JPYroro 4eJOBEKa.

INPEIMETHBIE PE3YJ/IBTATbBI

[IpenmetHbie pe3ynbraThl ocBoeHus nporpammbl COO 1o Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Ui yueOHoro npeamera «buosorus» HaydHble 3HaHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHHMIO, MHTEpPIpETalMy M I[peoOpa3oBaHUIO 3HAHUM, BH[bI
JEATeNbHOCTH 0 IMOJyYEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUN B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKK€ B pEAIbHBIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHbIX C Ouojorueil. B
IporpamMmme peJMeTHbIE Pe3yJIbTaThl PEACTaBIEHBI 10 roJaM 00y4eHHs..

[IpenmeTHble pe3ynabTaThl OCBOEHHsI ydyeOHoro mnpenmera «buonorus» 6 10 knacce
JOJKHBI OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHMM O MECT€ W POJIM OUOJOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6nonoruu, PyHKIMOHAIBHONW T'PAaMOTHOCTH YeJIOBEKa ISl PELIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp’KaHHE OMOJIOTMYECKMX TEPMHHOB M MOHATHUH: JKU3HB, KIIETKA,
opranusM, Meraboiau3sM (0OMeH BeIecTB U IpEBpallleHHe JHEPruu), ToMeocTa3s
(camoperynsmusi), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoayKuus), HACIEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE Wu3jiaraTb OHOJIOTMYECKHE TeOopuu (KJIEeTOYHas, XpPOMOCOMHAas, MYyTallMOHHas,
LEHTpaJIbHAs J0TMa MOJEKYIsIpHOW Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. W.



BaBuioBa) u yuenus (0 meHTpax MHOT00Opas3usi 1 MPOMCXOXKACHUS KyIbTypHBIX pacTenuid H. U.
BasusioBa), onpeensath rpaHuIlbl KX TPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHHUE BIaJIETh METOJIAMH HAy4YHOTO MO3HAHHUS B OMOJIOTMU: HAOIIOACHUE U ONMHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHM3alUsi U [POBEACHHE OHOJIOTHYECKOTO
SKCIEPUMEHTA, BBIJBM)KCHUE TUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJYYEHHBIX PE3Yy/IbTaTOB, HUCIOJIb30BAHHBIX HAYYHBIX HOHSTHH,
TEOPU U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBLIENSTH CYIIECTBEHHbIE MPU3HAKU BHPYCOB, KIETOK MPOKAPUOT U DYKApHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPraHMU3MOB, OCOOCHHOCTH MPOIECCOB: OOMEHA BEUIECTB U
MpPEBpAILEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIMJIOJOTBOPEHUS, Pa3MHOKEHHUS, UHAUBUAYAJbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHHE NPUMEHSTh MOJIY4YeHHbIE 3HAHUS JJIs OOBSCHEHUS OMOJIOIMUYECKHX IPOLECCOB U
SIBIICHUH, JJI IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HHU C LeNbl0 00ecrieueHus
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IPaMOTHOTO TMOBEACHHUSI B OKpY)KaloIled MNPUPOAHON cpele, MOHMMaHUE HEOOXOIUMOCTH
WCIOJIb30BAHUS JTOCTHKEHUN COBPEMEHHON OMOJIOTMHM U OMOTEXHOJIOTHH sl pallMOHAIbHOTO
MIPUPO/IOIIOJIL30BAHNUS;

YMEHHE pellaTh »3JIeMEHTapHble TEeHEeTHYeCKHe 3a/Jadd Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHNE, CLEIUIEHHOE HACJEeJI0BaHUE, COCTABISATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
JUIS TIpe/ICKa3aHus HacleA0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOAaTh MpaBuUiia Ipu
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHWBATh U WHTEPIPETHUPOBATh HH(OpPMALHIO OHOJIOTHYECKOrO
COJIep’KaHHus, BKIIIOYAIOUIYIO TICEBJAOHAy4YHbIe 3HAHMSI U3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMAIMK, HayYHO-TIOMYJSPHbIE MaTepHalibl), STUYECKUE ACIIEKThl COBPEMEHHBIX
UcCcleI0BaHui B OMOJIOTHH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE U YCTHbIE COOOIIeHHs, 00001as
OMOJIOTMYECKYI0 HMH(QOpPMAIUMI0O U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOeHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

cOpMUPOBAHHOCTh 3HAHUI O MeCTe M POJM OWOJIOTHHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeNIOBeKa JIJIsl pelIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBATh COAEPKaHHE OMOJOTUYECKUX TEPMHUHOB U MOHATUMNA: BUJI, TIOMYISIUS,
reHo(oH, SBONIONMS, [IBUXKYIIME CUJIbl  ((aKTOpbI) SBOJIOIHH, MPHUCIOCOOICHHOCTh
OpraHu3MOB, BHJI000pa30BaHME, JSKOJOTHYECKHE (DAKTOpBl, OSKOCHCTEMA, IPOIYIEHTHI,
KOHCYMEHTBI, peIyLIEHThI, 1T MUTaHUs, SKOJIOTHYEeCcKas MupaMuIa, OMoreoreHos, ouocpepa;

yMEHHME W3jaraTh Ouosoruueckue teopuu (dBomtounoHHass Tteopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUs SBOJIIOLMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apopliieBoro cxojcrea K. M.
bapa, depenoBanus riaBHBIX HampaBieHuid u myteidt sBomonru A. H. CeseprioBa, ydeHHs O
o6uoctepe B. . BepHaackoro), onpenensiTh rpaHUIlbl KX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4yHOTO TMO3HAHUS B OMOJIOTMH: HAOIIOJEHUE W ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBJICHHUH, OpraHM3alus W MpOBeACHHE OHUOJOTHYECKOTO
OKCMEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOIH30BAHHBIX HAyYHBIX TOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHUE JeNaTh BHIBOJIBI HA OCHOBAHHUH MOJYUYE€HHBIX PE3yIbTATOB;

YMEHUE BBLICIATH CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOIMUECKUX 0OBEKTOB: BUJIOB,
NOMYJSAUH, TPOAYIIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOTCOI[CHO30B M 3KOCHCTEM,



0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHONW  HM3MEHUYMBOCTH, €CTECTBEHHOrO  0TOOpa,
BUJI000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JCWCTBUS 3KOJOTMUYECKHX (PaKTOPOB Ha
OpraHMU3MBbl, IEPEHOCA BEIIECTB U MIOTOKA SHEPTHU B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OHMOTCOXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHME IPUMEHAThH MOJyYE€HHbIE 3HAHUS IS 0O0BSCHEHUS OMOJIOTMYECKHX IPOLIECCOB U
SIBIICHUH, JJIs IPUHATHS IPAKTUYECKUX PEILIEHUI B IOBCETHEBHOM KU3HHU C LENIbI0 00ecieueHus
0€30MIaCHOCTH CBOETO 3J0POBbS M 3/I0POBBSl OKPYKAIOIIMX JIIOJCH, COONIONCHHUS HOPM
IPaMOTHOTO MOBEACHUSI B OKpY)KAWOLIEH MPUPOAHOM Cpele, NOHMMaHWE HEOOXOIUMOCTH
HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM onosioruu Ui paloHaIbHOIO
MIPUPO/IOIIOJIL30BAHUS;

YMEHME pellaTh 3JIeMEHTapHble OMOJIOTHYECKHE 33Jayd, COCTaBISATh CXEMBbl IepeHoca
BELIECTB M HEPTUH B IKOocHcTeMax (LeNH MUTaHus);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOMI0aTh MpaBuUiia IpU
pabote ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

yMEHHE KpPUTHUYECKH OIICHMBAThb W WHTEPIPETUPOBATH HH(OpPMAIHIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeicTBa
MaccoBOW WMH(pOpPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), pacCMaTpUBaTh TJIO0ATHHBIC
9KOJIOTHYECcKre MpoOIeMbl COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE IHCHbMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0O M3 HECKOJBKUX HMCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHSATUUHBIN anmapat OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 b 2 0.5
HOJIOTHA fkaK Hayka https://m.edsoo.ru/7f41¢292
2 JKuBbIe CHCTEMBI U UX OpraHU3aIus 1 bubmorexa OK
p & https://m.edsoo.ru/7f41¢292
3 XUMUYECKUH COCTaB M CTPOCHUE KIETKH 8 1 Bubnmorexa [IOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 IKH3HENIEATENLHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXeHUE ¥ MHAUBUYAIBHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnunorexa [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 4




11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 C) 0 9 1
BOMIOUHMORHA DHOTOTHA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 0.5 bubnuoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl U OKpy>KaroIias cpeaa 5 1 bubmorexa OK
p pyzarott pelt https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo006
000111€CTBA U SKOJIOTUYECKHE CUCTEMBI 9 hitps+//m.edsoo.ru/ 741 ccT4
bu6mmoreka [IOK
> Peseparioe Bpewia 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 34 1 2.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30BaHNe PA3TMYHBIX 1 0.5 bubmorexa OK
P ' https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YYCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLECCHI | bubnuoreka [JOK
U VX U3YYEHUE https://m.edsoo.ru/863e6564
XuMHYECKu cocTaB KiIeTKH. Boja u bubnuoreka [JOK
4 1
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
bubmuorexka [JOK
5 b . 0 1
cmic. COCTaB M CTPOCHHE OCIKOB https://m.eds00.ru/863e6b72
depMeHThI — OMOJIOTHYCCKUE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0.5 bu6nuoreka [IOK
KaTaJINTUYECKOW aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajiasbl)»
b K
7 VYraesoasl. JIunuael 1 nGmroTexa O

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




bubmuoreka [JOK

8 Hywrentossie kncnotel. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucremMa
CtpoeHnune s3yKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota No 2
«M3yueHue cTpoeHus KIETOK Bubnuoreka ITOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOTIpEIiapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OOMeH BelecTB Wik METab0JIN3M hitps://m.edsoo.rw/863e766¢
bu6mmoreka [JOK
13 Potocures. XemocHnTes https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 DHepreTeckuit oomen https://m.edsoo.ru/863¢7aae
’Ku3HeHHBIN UMK KIeTKU. [{enenue
KJIeTKH. MuTo3. JlabopartopHast
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 Bubmiorexa OK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
FOTOBBIX MUKPOIpPENapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
bu6nmoreka [JOK
17 Tpascasuus — Guocunes benka https://m.edsoo.ru/863e796e
18 Heknetounsie Gpopmbl :xU3HH — bubnmoreka [JOK




BUPYCBI

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

bu6mmoreka [{OK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
b K
20 Meiios noamoreka 11O
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpeHueE.
21 JlabopaTtopnast pabota Ne 4 0.5 bubnuoreka [JOK
«M3yueHue cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
2 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OpPra’Hu3MoOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnuoreka [IOK
HaCJIEJICTBEHHOCTH U U3MEHUYHBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [TOK
P l P https://m.edsoo.ru/863e8878
CKpeIllMBaHHE
UrHOpUIHOE CKpelMBaHue. 3aKOH
A PiA pett bubmuoreka [JOK
25 HE3aBUCUMOI'0 HACJIEAOBaHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE HaclIe10BaHHe
npusHakoB. JJaboparopHas pabora
26 Ne 5 «M3yuenue pe3yabTaToB 0.5 bubnunoreka [JOK
MOHOTHOPUHOTO U JUTUOPUIHOTO ’ https://m.edsoo.ru/863e8c60
CKpEIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKPOIIpenapaTax»
27 I'enetuka nona. HacaemoBanue bu6mmoreka [JOK




IIPHU3HAKOB, CUCIJICHHBIX C ITIOJIOM

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

N3menuuBocts. Henaciencrsennas
W3MEHUYMBOCTH. JlaboparopHas

pabora Ne 6. U3yucHwue bubnmoreka [JOK
28 . 1 0.5
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psiia U
BAPUALIMOHHON KPUBON»
HacnencrBeHHasi “BMEHYMBOCTb.
29 JlabopaTtopHnas pabota Ne 7. 1 0.5 bubmuorexa [JOK
«AHanu3 Mmytauui y Apo3o¢huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIIapaTax»
bu6moreka [IOK
30 Perteritka vienonera : https://m.edsoo.ru/863e8d78
Peseprueiit ypok. O60011eHIE TIO
31 TeMme «HacieacTBeHHOCTE U 1
W3MEHYUBOCTh OPraHU3MOB)
bu6mmoreka [JOK
32 (CenleKiis KaK HayKa  mporece ! https://m.edsoo.ru/8639214
1 MeTobl 1 JOCTHXKEHUS CEJICKIINT | bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTtexHo0THs Kak OTpacib 1 bubnunoreka [JOK
NIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Bcero Konrpopnrre | [paxrireciie H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOLUS U METObI €€ U3YyUEHHUSI 1 brmmorexa [TOK
https://m.edsoo.ru/863ea20e
) Hcropus pasBuTHs NpeacTaBIeHUN 1 bubnuoreka [IOK
00 »BOTIOIIN https://m.eds00.1u/863e¢9570
bu6moreka [IOK
3 Muipooomows ! https://m.edsoo.ru/863e9cle
[omynsiust kak sJieMeHTapHas
€IMHHUIIa BUJIA ¥ SBOJIIOIUH.
4 JlabopaTtopnast padota Ne 1 1 0.5 bubmorexa OK
https://m.edsoo.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIOH»
5 JIBKyIue cuitbl (3JIEMEHTapHBIC | bubnuorexa [JOK
(haKTOpHI) SBOJIOLUH https://m.edsoo.ru/863e9da4
6 EcrectBenHbIii 0TOOP ¥ €10 GOPMBI 1 bubmorexa HOK
https://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BoOIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopatopHas | 0.5 bu6nuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIBHOTO XapaKTepa»
g Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

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




9 HeobOpaTumocTs 3BOTIOIUN
10 Ucropus xu3nu Ha 3emiie 1 METObI
€€ N3y4eHUS
1 ['mnoTre3bl NPOUCXOKACHUS KUZHH bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButune xxu3HM Ha 3eMiie o 3paM U bubnuorexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PacTUTEIBHOTO U JKHBOTHOTO MHpA.
13 [IpakTnueckas padora Ne 1 0.5 bubnuoreka [JOK
«M3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUIEKLIHASIX»
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHu4vecKoro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsbl) bubnuorexa [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIIOLUU
YyeJloBeKa
13 YenoBeyeckue packl U MPUPOIHBIC bubnunoreka [JOK
aJlanTaly 4eJI0BEKa https://m.edsoo.ru/863eaea2
PesepBHrlit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHUUYECKUE bu6nmoreka [JOK




(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdotoruueckre 0cOOCHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubnrorexa LIOK
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopnas pabota
Ne 4. «Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [IOK
23 broTHECKIE (AKTOPEL https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToacuét mIOTHOCTH 0.5
MOMYJISILUM pa3HbIX BUIOB
pacTeHui»
)5 Coo0miecTBa OpraHu3MoB — bubnuoreka [IOK
OHOILIEHO03 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN SKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI. Bubmiorexa OK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [IpupogHbIE DKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rinodanbHas bu6nuoreka [IOK
JKOCHCTEMA 3EeMJIH https://m.edsoo.ru/863ebb5Se
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmnoreka [JOK

o6uocdepsl

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




32 UYenoseuecTBo B bnochepe 3emiin 1
13 CocytiecTBoBaHUE MTPUPOIBI U | bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34 )5

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* buonorusi, 10 knacc/ [Tonomapésa M.H., Kopuunosa O.A., Jlomununa T.E.; mox penakuueit
[Tonomapéroit M.H., OO0miecTBO ¢ OrpaHMue€HHON OTBETCTBEHHOCTHIO M3 1aTenbCKuil IIEHTP
«BEHTAHA-T'PA®»; Akumonepnoe obmiectBo «M3narenbctBo «IIpocserienue

* buosorus, 10-11 xmaccel/ Aaapeesa H./l., O61miecTBO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
«OLl MHEMO3UWHA»

* buosorus, 11 xnacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Aknnonepnoe o0miectBo «M3marensctBo «IIpocBemniennes

METOJINUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. ITonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. - buosorus. 10 knacc. Metoanyeckoe
nocobue.- M., Benrana - I'pad, 2019;

2. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buosorus. 11 knacc. Meroauyeckoe
nocobwue.- M., Benrana - I'pad, 2019.

3. [Tonomapesa U.H. buonorus. 10 knacc. Pabouas terpaap. — M.; «Benrtana-I'pady.

4. Tlonomapesa U.H. buonorus. 11 knacc. Pabouas terpaap. — M.; «Benrtana-I'pady.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

1. «Enunas xomnekuus L{udposeix O6pazosarensubix Pecypcoy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnekTpoHHbIN yueOHUK «buomorus».

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoeHue KIeTOK
5. http://biokhimija.ru/lekcii-po-biohimii.html - 6noxumus
6. http://evolution2.narod.ru/index.htm - 3Bosrorus

7. http://nrc.edu.ru/est/r4/ - Guonoruueckasi KapTUHA MHUpa
8. http://planete-zemlya.ru/ - Ilnanera 3emius

9. http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - 6uonu
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