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denepanpHas pabouasi mporpamma 1o yueoHomy npeamety «buonorusy (6a30BbIit
ypoBeHb) (mpeamerHas oOnactb «EcrecTBeHHO-HaydHBIE TMpeaMeThl») (danee
COOTBETCTBEHHO — MporpaMMma Mo OHOJIOTMH, OHOJOTHS) BKIIIOYAECT MOSICHUTEIBHYIO
3alliCKYy, COJEp)KaHue OOy4YeHHs, IJIAaHHPYEMblEe PpPe3ylbTaTbl OCBOCHHS IMPOTPAMMEBI
1o OMOJIOTHH, TEMAaTHYECKOE IJIAHUPOBAHHUE.

[losicHutenpHas 3amucKa OTpakaeT OOIIMe LETH U 3aJadd U3y4deHHs] OMOJIOTHUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3yYeHHIO 00Yy4arolMMUCH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a Takke MOAXOAbl K OTOOpY COIepKaHUS,
K OTIPEJICIICHHUIO IJIAHUPYEMBIX PE3YIbTATOB.

Copepxanne OOy4YeHHs] PacKpbhIBaeT COAEpKATENbHBIE JUHHUH, KOTOpBIC
npeaiaraloTcs JUisi 00s3aTeIbHOTO M3YYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
oO1iero ooGpazoBaHusl.

[InanupyemMble pe3yJabTaThl OCBOCHHUS MPOrpaMMbl MO OHOJIOTHMM BKJIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PEe3yNbTaThl 32 BECh MEPHOJ] OOy4YeHHsS Ha YpOBHE
cpenHero obmero oopa3oBaHus, a TaKXKe IMPEIMETHBIE NOCTHXKEHHUsS O00ydarolerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJBHASA 3AIIUCKA

I[Ipu paspaboTke mporpaMMbl 1O OWOJOTHH  TEOPETUYECKYID  OCHOBY
JUTSL OTIPENICTICHUS TTOIX00B K (DOPMUPOBAHHIO COJAECPKaHUS YIeOHOTO MpeaMeTa
«buonorus»  cocraBuM: KOHIIENTYaJIbHBIE MTOJIOKEHHUS dI'OC COO
0 B3aMMOOOYCIIOBICHHOCTH IIEJIEH, COMIEp KaHUs, PE3yJIbTaTOB OOYUYECHHS U TpeOOBaHUMN
K YPOBHIO TIOJITOTOBKH BBIMTYCKHUKOB, TOJIOKCHHS 00 OOMMX IENAX W TMPUHITUTIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHUE CUCTEMBI CpEHEr0 0011ero oopa3oBaHus
B Poccuiickoit denepaiinu, a Takke MOJOKEHUS O crienudrke OMoIoruu, e€ 3HAYCHUH
B TIO3HAHUH JKUBOM MPUPOJIBI U 00SCIICUCHUH CYIIICCTBOBAHMS YEJI0BEUYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TOJIOKEHUSIM OTPEEICHBl OCHOBHBIE (YHKIIMM TPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosioruu Aa€T MpeCTaBlICHHE O IeNsaX, 00 o0Iiei crpareruu
OoOy4YeHHs, BOCITUTAHUS W Pa3BUTHSA OOYYAIOMIMXCA CPEACTBAMH y4eOHOTO MpeameTa
«buonorus», ompenenseT o00s3aTENIbHOE TPEIMETHOE COJEp)KaHHE, €r0 CTPYKTYpY,
pacmnpeneneHue 1mo paziesiaM 1 TeMaM, peKOMEHIYEMYIO TIOCIIEIOBATEIbHOCTD U3YUCHUS
y4eOHOTO MaTepHuaia ¢ yaéToM MEKITPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH, JIOTHKH
00pa30BaTeILHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEHW 00YJarOIINXCS.

B mporpamme mo OHMOJOTHM TaKXKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAaNpPeIMETHBIM W  TPEAMETHBIM  pe3yJbTaraM  OOy4YeHUS
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHON MEATEITLHOCTH/ydeOHBIX
JNENUCTBUN 00yYaroUXCcsi IO OCBOCHUIO COJIepKaHUsl OMOJIOTHYECKOro 00pa30BaHMUS.

B mporpamme mo Owmonorum (10-11 kmaccel, 0a30BBI YpPOBEHB) pealM30BaH
MPUHITUI MPEEMCTBEHHOCTH B M3YYCHHH OMOJIOTHH, OJlaromaps 4eMy B Hel
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MIPOCMATPUBAETCS HAMMPABIEHHOCTh HAa PAa3BUTHE 3HAHUMN, CBI3aHHBIX C (POPMUPOBAHUEM
€CTECTBCHHO-HAYYHOTO  MHPOBO33PCHHUS, IIEHHOCTHBIX OpPHEHTAIMH  JINYHOCTH,
HKOJIOTUYECKOTO MBINIJICHUS, TIPEICTABICHUN O 3JJ0POBOM 00pa3e KU3HU U OCPEKHBIM
OTHOIIIEHUEM K OKpYXaromel mnpupomHor cpeae. I[loatomy Hapsgy ¢ H3ydeHHEM
00IICONOIOTUYECKUX TEOPHiA, a TaKKe 3HAHWMA O CTPOSHUU JKHBBIX CHUCTEM Pa3HOTO
paHTa W CYIIHOCTH OCHOBHBIX TMPOTEKAIONMX B HHUX TMPOIECCOB B MPOrpaMMme
110 OMOJIOTHH y/IeIICHO BHUMAaHHWE UCITOJIb30BaHHUIO TIOJTYUCHHBIX 3HAHUH B TOBCETHEBHOM
YKU3HH JUTSl PEIICHHS MMPUKIIATHBIX 3371a4, B TOM YUCIIE: MPOGUIAKTUKN HACIEACTBEHHBIX
3a00JIeBaHUN YETIOBEKa, MEIAMKO-TEHETUYECKOTO KOHCYJIBTHUPOBAHUS, OOOCHOBAHUS
IKOJIOTUYECKH 11E7IeCO00Pa3HOT0 MOBECHHS B OKPY>KAIOIIEH MPUPOIHON Cpelie, aHaIn3a
BIUSHUS XO3SMCTBEHHOW JEATEIHHOCTH 4YEJIOBEKAa Ha COCTOSHUC TMPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHIICHHE BHUMAaHUS K MPUKIATHON HANpaBICHHOCTH
yueOHoro mnpeamera «buosorus» MNpPOAUKTOBAHO HEOOXOJUMOCTHIO OO€eCIeUeHUs
YCIIOBHMA IS PEIICHHS OMHOW W3 aKTyalbHBIX 3a7a4 IITKOJBHOTO OMOJOTHYECKOTO
oOpa3oBaHus, KOTopasi mpesmnoyiaraeT (GpopmMupoBaHue y OOyHaronIuXcs COCOOHOCTH
aIanTHPOBATHCS K M3MEHECHUSM TMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[Iporpamma 1Mo OWONOTHU SIBISETCS OPUEHTHUPOM JJIsi COCTaBIICHUS pPadOYMX
porpamMm, aBTOPbI KOTOPHIX MOTYT MPEIJIOKUTHh CBOM BapHaHT IMOCJIEI0BATEILHOCTH
U3YYCHUS W CTPYKTYphI y4eOHOTO MaTepwasia, CBOE BUACHHE MyTel (hopMupoBaHUS
y oOyuaromuxcsi 10—11 kmaccoB mpeaMETHBIX 3HAHWUN, YMEHHMH U CIOCOOOB y4eOHOM
NEATETLHOCTH, a TakKKe METOJAMYCCKUX PEIICHWHA 3a/ad BOCIHUTAHHWS W Pa3BUTHSA
cpencTBamu yueOHoro nmpeamera «buomorusy.

buonorus Ha ypoBHE cpenHero o0Iero oOpa3oBaHUS 3aHUMAET BaXKHOE MECTO.
On obecnieunBaeT popMUpOBaHUE y 00YUAIOMMUXCS MPEICTABICHUN O HAYYHOU KapTHUHE
MHUpa, pacmupsieT U o0000maeT 3HaHUS O KUBOM MpHUPOAE, €€ OTIMYUTEITHHBIX
MpU3HAKaX — YPOBHEBOW OpTraHM3AIlMU W DBOJIOINHH, CO3MAET YCIOBUS JIS: TMO3HAHUS
3aKOHOB JKMBOW MPHUPOJIBI, GopMUpoBaHUs (DYHKIIMOHAIBEHON TPAaMOTHOCTH, HABBIKOB
3I0POBOTO M O€30macHOro oopasza >KM3HH, SKOJOTHYECKOI'0 MBIIUICHHUS, IIEHHOCTHOTO
OTHOIICHUS K JKUBOU MIPUPOJIE U YCTIOBEKY.

Bonbimoe 3HaueHWe OWOJOTHS MMEET TAaKXKe JJIS PEIICHUS BOCIUTATEIbHBIX U
pPa3BUBAIOIIMX 3a/lad CPEAHETo 00Iero oOpa3oBaHUs, COIMATU3ANNA O0yUYarOIIHXCS.
N3yyenue Onosioruu odecreunBacT yClIoBUs I (POPMHUPOBAHUS MHTCILICKTYATbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTETHYECKOW KYJIbTYPHI,
CIIOCOOCTBYET HMHTETpAIllMd OWOJIOTMYECKUX 3HAHWW C TPEACTABICHUAMHU W3 JPYTHUX
y4eOHBIX TPEAMETOB, B YaCTHOCTH, (PU3NKH, XuMuUuU U reorpaduu. HazpaHHbIe
TIOJIOKEHHUSI O TIPEeTHA3HAYEHUHN y4eOHOT0 rpeaMeTa « bBuoIorus coCTaBiiIv OCHOBY IS
OTpEe/eNIeHUs] TOAXOJ0B K OTOOPY W CTPYKTYPUPOBAaHUIO €ro  COJCpKaHUS,
MPEICTABIICHHOTO B ITPOrpamMMe TI0 OMOJIOTHH.

Ot6op comepkanus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIUN KYJIBTYpOCOOOPa3HOTO MOIX0/a, B COOTBETCTBUH C KOTOPBHIM
oOyJaroluecs: MOJDKHBI OCBOWTh 3HAHWS M YMEHUs, 3HaYUMbIe NI (POPMHUPOBAHUS
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oOIIel KyJbTYpHI, OMPESISIONINe aJeKBaTHOE TOBEACHUE UYEJIOBEKAa B OKpYKAIOMIEH
MPUPOJIHOM Cpele, BOCTPEOOBAHHBIE B TOBCEIHEBHOM JKM3HU U MPAKTUYECKOU
nearenbHocTH. Oco0oe MeCcTO B 3TOM CHCTEME 3HAaHWW 3aHUMAIOT AJIEMEHTHI
CONlep KaHMs, KOTOpPBIE CIY)KaT OCHOBOM Juisi (OPMUPOBAHUS TIPEACTABICHHUM
O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHE MHUpPAa W IIEHHOCTHBIX OPHUCHTAIIUSX
JUYHOCTH, CTOCOOCTBYIONTUX TYMaHU3AIMMHA ONOJIOTHIECKOTO 00pa30BaHUsI.

CTpyKkTypupoBaHUE COAEpKaHWA  y4yeOHOro Marepuaia B IPOrpaMme
mo OWOJIOTMM  OCYIIECTBICHO C y4E€TOM MPHOPUTETHOTO 3HAYCHHSI 3HAHUU
00 OTIWYUTEIBHBIX OCOOCHHOCTSX JXMBOW TPHUPOIBLI, O €€ ypOBHEBOW OpraHU3aIluu
¥ JBOJIIONMH. B COOTBETCTBUU C ATUM B CTPYKType yueOHOro mpeamera «buomorusy
BBIICJICHBI CIICNYIONINE COAepKaTelbHbIe NTUHWUW: «bmomorns kak Hayka. MeTtomapl
HAy4YHOTO TO3HaHWs», «Kierka kak Owosormdeckas cucreMma», «OpraHusM Kak
Oononornyeckas cuctemay, «CrucreMa U MHOTOOOpa3ue OpraHUYECKOTO MHPay,
«IBOJIOIMS YKUBOM MPUPOJIBI», « IKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lens nzydyenus: yueoHoro npenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIAJICHUE
OOYYarOIIMMUCS 3HAHUSMHU O CTPYKTYpHO-(YHKIIMOHAJTHLHOW OpTaHU3AIMK YKUBBIX
CUCTEM pa3HOTO paHra W TMPUOOpEeTEeHHWe YMEHWW WCIOIb30BaTh JTH 3HAHMS
JUIST TPAMOTHBIX JEHCTBUHA B OTHOIICHHH OOBEKTOB JKMBOW TMPUPOIBI U PEIICHHS
Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTiwkeHne  1enH U3YYCHUS y4e0HOTO npeaMeTa «buonorusy
Ha 6a30BOM ypOBHE 00€CTIEUNBACTCS PEUICHUEM CIISAYIONINX 3a7a4:

OCBOCHHE 00YJArONTUMHUCS CUCTEMbI 3HAHUH O OMOJOTHYECKUX TCOPHIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTe3ax, MpaBWiIaX, CIYXaluX  OCHOBOM
1u1st GOPMHUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUPa, O METOAaxX
HAYYHOTO IMO3HAHUSI, CTPOCHUU, MHOTOOOPa3uU U 0COOCHHOCTSX KMBBIX CHCTEM PA3HOTO
YPOBHSI OpraHU3aIliH, BBIJAIOIINXCS OTKPBITUSX M COBPEMEHHBIX HCCIICOBAHUIX
B OMOJIOTHH;

dbopMmupoBaHue y  OOYyYalOIIMXCS  [MO3HABATENBbHBIX, HWHTEIUICKTYaJIbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIM3a TAHHBIX O MyTSIX Pa3BUTHS B OUOIOTHI
HAyYHBIX B3IJISA0B, UJIEH W MOAXOAOB K M3YUYEHHUIO JKUBBIX CHUCTEM PA3HOTO YPOBHS
OpraHU3alluu;

CTaHOBJICHHE y OOyYarOMIMXCs 0OMIeH KyIbTyphl, (DYHKIIMOHATLHON IPaMOTHOCTH,
pa3BUTHE YMCHHUH OOBSCHATH M OIICHUBATH SIBJICHHUS OKPYXKAIOMIET0 MHpa >KUBOU
MPUPOIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TTOJIYYCHHBIX MPU U3YUECHUN OMOJIOTHN;

dbopMupoBaHre Yy  OOYyYalOmUXCS  YMEHUW  WJUTFOCTPUPOBATH  3HAYCHUE
OMOJIOTUYECKUX 3HAHUKW B TIPAKTUYCCKON JIEATCTLHOCTH 4YEJIOBEKAa, Pa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI M arpoOUOTEXHOJIOTHI;

BOCIIUTaHNE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM >KHBOU
IPUPO/IbI, HEOOXOIUMOCTH OEPEKHOIO OTHOIIEHUS K HEH, COOIOIEHUS ATHUECKUX HOPM
P MIPOBEJICHUN OMOJIOTUUECKHUX UCCIICTOBAHIN;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUWA [JI1 TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpBI, 1Sl POPMUPOBAHUSI HAYUHOI'O MUPOBO33PEHUS;
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NpUMEHEHHE TPUOOPETEHHBIX 3HAHMM M YMEHUW B TOBCEAHEBHOW IKHU3HU
JUTSL OLIEHKH TIOCTIEICTBUI CBOEH EATEIHHOCTH M0 OTHOIICHHIO K OKpYKaIoIleh cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M COONIOJEHUE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmero oOpazoBanusi — «buonorus», wu3ydaemas
Ha 6a30BOM ypOBHE, SIBJISIETCS 0053aTEIBHBIM YUEOHBIM IPEIMETOM, BXOSIIUM B COCTAB
npeaMeTHON 00sacTu «EcTecTBEeHHO-HAYUHBIE TPEAMETHD.

OO1iee ynCciIo 9acoB, PEKOMEHIOBAHHBIX ISl M3y4deHUs Ouonoruu — 67/ Yacos:
B 10 xnacce — 34 yaca (1 yac B Henemo), B 11 kinacce — 33 vaca (1 yac B Hefel0).
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COAEPKXAHUE OBYUYEHUA

10 KJIIACC

Tema 1. buoJiorusi Kak HayKa

buonorus kak Hayka. CBsi3b OHOJOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMU
U IPYyTUMH €CTECTBEHHBIMU HayKaMH, (pusiocodueit, 3TUKOM, ICTETUKOM U rpaBoM. Poiib
Oouonorun B GOPMHUPOBAHHWK COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Meroabl MO3HAHMS KUBOW MPUPOIBI (HAOMIOJIEHHUE, SKCIEPUMEHT, OIHUCAaHUE,
U3MepeHue, Kiaccudukalus, MoJeIMpoOBaHUEe, CTATUCTHYECKast 00paboTKa JaHHBIX).

Hemoncmpayuu:
llopmpemuwi: Y. [lapsun, I'. Menaens, H.K. Konbros, [x. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeToIbI NO3HAHUS )KMUBOU MPUPOBI.

Jlabopamopuvie u npakmuyeckue padoomoi:
[Ipaktuueckas padora Ne 1. «/cnonb30BaHne pazauuHbIX METOI0B IPH U3YYECHHUH

OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7KuBble ccTEMBbI U UX OPTraHU3ALUSA

XKusble cucteMbl (OMOCHCTEMBI) KaK MOpeaMeT u3ydeHus Ouonoruu. OTiauune
YKUBBIX CHCTEM OT HEOPIaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpaszuwe. YPOBHM OpraHu3aluu OHOCHUCTEM:
MOJICKYJISIDHBIN, KJIE€TOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJISIIMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTreoeHOTHYECKU ), OnOC(hEepHBIi.

Hemoncmpauyuu:

Tabauywl u cxemovl: «OCHOBHBIC TIPU3HAKH YKU3HW», «Y POBHU OpTaHU3AINH KUBOU
PUPOIBD.

Obopyodosanue: moaens monekynsl JJHK.

Tema 3. XuMu4yeckuii COCTaB M CTPOEHUE KJIETKHU

XUMHUYECKAN COCTAB KIIETKM. XHUMHUYECKHUE DJIEMEHTBI: MaKPOAJIEMEHTBHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMY BOJbI U MUHEPAIIbHBIX BEUIECTB B KieTke. [logaep:xanue ocMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€JIKOB. AMHHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3aMeHnMble W 3aMEHHUMbIE AMHHOKHCIOTBL. AMHHOKHUCIOTHBIA cOCTaB. YPOBHHU
CTPYKTYpPBI OCTTKOBOW MOJEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruonornueckue QyHkIuu O6EIKoB.

depmeHThl — Oumosormueckue kartanu3aTtopbl. CtpoeHue ¢depMeHTa: aKTUBHBIN
HEHTp, cyocTpaTHas cneuuduunoctsb. Kopepmentsl. Butamunsl. Otanuns gpepmeHTOB
OT HEOPTraHWYECKUX KaTaJIu3aTOPOB.
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VYrieBoabl: MOHOCaxapuibl (TJIIOKO3a, prbo3a M JIe30KCHpru003a), JUcCaXapuIbl
(caxapo3a, JlakTo3a) W  MoOJMCaxXxapuabl  (Kpaxmaja, TJMKOIeH, IeJUII0JI03a).
buonornyeckue QyHKIIMM yTIeBOAOB.

Jlunuael: Tpuraunepuabl, hochonunuasl, crepouasl. ['uapodumibHo-TUIPODHOOHBIE
cBoiicTBa. buonormueckue ¢GyHkuuu nunuaoB. CpaBHEHUE YTIIEBOAOB, OEJIKOB U
JIMITAJIOB KaK UICTOYHUKOB SHEPTHUH.

Hykneunossie kucnotel: JIHK u PHK. Hykineotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiuun PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKIIHH.

Hurtonorus — Hayka o kieTke. KineTtounas Teopusi — mpuMep B3aMMOIECUCTBUS UIEH
1 (haKTOB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Krnerka kak menoctHast kuBas cucrema. OOIMe Npu3HAKKA KIETOK: 3aMKHYyTas
Hapy>kHas mMeMOpana, mosiekynbl JIHK kak renetnueckuil ammapar, cuctemMa CHUHTE3a
Oeka.

Tumnbl KJIETOK: 3yKapuoTHuecKkas M Npokapuotuyeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTuyeckon kietku. Kiuetounas crenka 6akrepuii. CTpoeHHe 3yKapUOTUYECKON
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENBLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TJIMKOKAJUKC,
ux ¢yskiuu. Ilnazmarnueckas memOpana, e€ cBoicTtBa W (GyHkumu. [{uromnazma
u eé opranounbl. OgHomemOpannbie opraHounbl kietku: OIIC, ammapat ['ombmxw,
au30coMbl.  [loyaBTOHOMHBIE ~ OpraHOMABI  KIETKA: MHUTOXOHIAPUH, IUIACTUABL
[TpoucxoxaeHne MUTOXOHIpUH U miacTua. Buasl niuactun. HememOpanHbie OpraHOU bl
KJIETKH: pUOOCOMBI, KJIETOYHBIH IEHTpP, LIEHTPUOJIUA, PECHUYKH, XTYTUKU. DyHKIUU
OpraHOMJOB KJIETKU. BKiItoueHus.

SAnpo — perynstopHbli 1HeHTp kieTku. CTpoeHue siapa: sjuepHas 000JI0YKa,
KapuoIlUia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Hemoncmpauyuu:

llopmpemuwi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxina, K.M. bap.

Jluaepammol: «PacnpeneneHue XUMHUUYECKUX DJIEMEHTOB B HEXKHBOM IPUPOIL»,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabnuyvt u cxemovl: «llepuoguyeckass TabIUIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHue MOJEKyIbl BOJb», «buocuHTe3 Oenka», «CTpoeHHe MOJEKYJbl Oelkay,
«Ctpoenue pepmentay, «Hyknennossie kuciotsl. JIHK», «Ctpoenne monekynst ATO»,
«CTpoeHue 3yKapuoOTHYECKOW KIEeTKW», «CTpoeHue >XKMBOTHOM KIETKW», «CTpoeHHe
pacTUTENbHON KIETKNW», «CTpOCHHE NPOKAPUOTHYECKOW KIETKn», «CTpoeHHe siapa
KJIETKW», «YTIEBOAB, «JIMIHIbD».

Obopyodosanue: CBETOBOM MHUKPOCKOIN, O0OpydOBaHHE MJii MPOBEACHUSA
HAONIONCHUM, W3MEPEHHH, OSKCIEPUMEHTOB, MUKPOIPENapaTbl  PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.
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Jlabopamopnvie u npakmuueckue padomol:

Jlabopatopnast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)y.

JlabopatopHast pabota Ne 2. «M3yueHne CTpoeHus: KIETOK pacTeHUH, )KUBOTHBIX U
OaxkTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH

O6MeH BemiecTB, WIM MeTa00MuM3M. AccUMIIAIUSA (TJIACTUYECKUH OOMEH)
U JUCCUMWIIALMS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI E€IUHOTO IIpoliecca
Metabonmu3ma. Ponb 3aKOHOB COXpaHEHHUS BEHIECTB M DSHEPTUM B TMOHWMAaHUU
MeTabom3ma.

Tunbr oOMeHa BemiecTB: aBTOTpo(HBIM u rerepoTpodHsiif. Pomb depmenTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®dotocunTe3. CBeroBasi U TeMHoBas ¢asbl doTocuHTe3a. Peakiuu (orocuHTesa.
DddextuBHOCTh (poTOCHMHTE3a. 3HaUueHUEe (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
yCJIOBUM cpeAbl Ha (POTOCHMHTE3 U CHOCOOBI TMOBBIIICHUS €r0 MPOJAYKTUBHOCTH
y KYJIbTYPHBIX PacTCHUH.

XeMocHHTE3. XeMOCUHTE3UPYIOIINE OaKTEpUU. 3HAUCHUE XEMOCUHTE3a JJIsl )KU3HU
Ha 3eMJIe.

OHepreTuueckuii oOMeH B KJeTke. PacliemieHne BelIEeCTB, BbIJIEICHUE
U aKKyMYJIUPOBaHWE DHEPTUHM B KIETKE. DTallbl SHEPreTUYecKoro oOMeHa. [ mukonms.
bpoxenue u ero Buabl. KuciopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnurensHoe pochoprmpoBanue. IPPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

Peakiuu marpuyHoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzanus
reHeTudecko uHpopmanuu B KJIETKe. [ ©HeTHMYecKWil KO W €ro CBOWMCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsmus — GuocunTe3 Oenka. DTarmbl
TpaHcisiuu. KonupoBanue aMmuHokucioT. Posis pubocom B OnocuHTe3€e Oerka.

Heknerounsie hopmbl KU3HU — BHUPYCHl. VICTOpUS OTKpPBITUS BHUPYCOB
(A.N. HsanoBckuit). OCOOCHHOCTH CTPOCHHUS € JKH3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, KUBOTHBIX U YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMHU.
Bupyc ummyHonmedummra uemoBeka (BUY) — Bo3Oymutens CIIWJla. OOGpatHas
TPAHCKPUIIIUSA, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHEHUST BUPYCHBIX
3a00JIeBaHU.

Hemoncmpauuu:

Ilopmpemwvi: H.K. Konbos, JI.1. UBanosckuii, K.A. TuMupszes.

Tabnuyvt u cxemwvr: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii  oOMeH», «Xiopomaact», «Dorocuntesy, «Crpoenue JIHK»,
«CTtpoeHrue ¥ (QPyHKIMOHMpOBaHUE TeHa», «CuHTe3 Oenkay, «l'€HeTHYecKHil Komy,
«Bupycw», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1Mk Bupyca CII]/la,
oakTeprodaray, «Pemmmkarus JTHK.

Obopyoosanue: wmoaenu-antummkanun  «Yasoenne JIHK wu  Tpanckpunuumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJHK.
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Tema 5. Pa3MHO:KeHNe U MHAUBUIYAJbHOE PA3BUTHE OPraHU3MOB

KiieTouHbli UK, WK )KU3HEHHBIN UK Ki1eTKkU. MaTepdasa u murtos. [Ipoieccsl,
nporekatoume B uHTep(daze. Permukanms — peakiuss MarpuuHoro cuHte3a JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIIL. JIUTITONIHBINA U TallJIONTHBIN
XpPOMOCOMHBIC HaOopbl. XpomaTuipl. [[uTONOrMYEeCKHE OCHOBBI PAa3MHOXKCHHS H
WHIUBUTyaJIbHOTO Pa3BUTHS OPTraHU3MOB.

Henenne knetku — Muto3. Craguu Murtosza. [Iporieccrl, mpoucxoasiiue Ha pa3HbIX
CTaJMsIX MUTO3a. bHOJOrnYecKkuii CMbICT MUTO3A.

[Tporpammupyemasi THOENb KIETKH — allONTO3.

@dopMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe U ToJioBoe. Buubl Oecronoro
pPa3MHOXXEHUS:  JIeJIEHWE HaJBOE, IIOYKOBAHME OJHO- U  MHOTOKJIETOYHBIX,
CropooOpa3oBaHUe, BETETAaTUBHOE pa3MHOXKeHue. VICKyCCTBEHHOE KJIOHUPOBAHHE
OpPraHU3MOB, €0 3HAYEHUE ISl CENICKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIUYUS OT OECIIOJIOTO.

Meito3. Craguu wmenoza. Ilpomeccel, npoucxoasmme Ha CTaausx Meno3sa.
[ToBenenne xpomocoMm B Meiro3e. Kpoccunrosep. buosiorndecknii cMbICiI M 3HAYEHHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa3oBaHUs IMOJOBBIX KJIETOK y JKMBOTHBIX. [lomoBbie
JKeJe3bl: CEeMEHHUKU U sSSuYHUKUA. OOpa3oBaHUE W Pa3BUTHUE TOJOBBIX KJIETOK — ramMeT
(cmepmaTto3ou, SUIEKIETKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHHS
ANIEKIETOK U criepMaro3ouoB. Onnoaorsopenue. [laprenorenes.

NunuBunyanbHoe  pa3BuTHE  (OHTOreHEe3).  DOMOpHOHAIbHOE  Pa3BUTHE
(omOpuorenes). JTambl AMOPUOHATIBHOTO PA3BUTHUSI y TO3BOHOYHBIX >KHUBOTHBIX:
npoOieHne,  TacTpyJIsIus, OpraHoOTeHe3. [TocTomOpuoHanpHOE  pa3BHUTHE.

Tunel MOCTAIMOPHUOHATIBHOTO PA3BUTHUA: MPSAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 LIBETKOBOTO PACTEHHSI: CTPOEHUE CEMEHH,
CTaJMM Pa3BUTHSL.

Hemoncmpavuu:

Tabnauyvr u  cxemvi: «DOpMBI  Pa3MHOXKEHHSI OpraHU3MOB», «JIBoitHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTuBHOE Pa3sMHOXKEHUE PACTCHUIY,
«/lenenue knetku 6akTepuity, « CTpOCHHUE MOJIOBBIX KIETOK», «CTPOSHUE XPOMOCOMBDY,
«Knerounsiii uki», «Pemmukarmua JHK», «Mutoszy», «Mehos», «IlIpsmoe n Henpsimoe
pazButue», «l'aMeToreHe3 y MIICKONMUTAIOMIMX M YeloBeKa», «OCHOBHBIE CTaauu
OHTOTE€HE3a».

Obopyoosanue: MHUKPOCKOTI, MUKPONpEnapaTsbl «CniepmaTo3ounbl
MJIEKOIIUTAIOWIETO», «SMUEKIeTKa MIIEKONUTAIIEro», «KapuokuHe3 B KIETKax
KOpEIIIKa JIyKa», MarHuTHAs MoJeNb-amuinkanus «Jlenenue knerkm», moxens [IHK,
MOIeNTb MeTa(azHON XPOMOCOMBI.
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Jlabopamopnvie u npakmuueckue padomol:

Jlabopatopnas pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlabopatopHasi padota Ne 4. «3ydyeHure CTpOEHHs MOJIOBBIX KIETOK Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

Tema 6. HacieacTBeHHOCTb M U3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHetuku. Mcropus pas3Butus reHetuku. Posb nuromoruum
¥ SMOpHOJIOTUU B CTAHOBJICHUU T€HETUKU. BKian poccuiickux U 3apyOeKHBIX YUEHBIX
B pa3BUTHE T€HETUKH. MeTonbl TeHeTUKH (TUOPUAOJOTUYECKUN, [UTOINCHETUYECKUH,
MOJIEKYJISIpHO-TeHETHUEeCKU). (OCHOBHBIE TE€HETHMYECKHE TMOHATHSA. [ eHeTmyeckas
CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS TPHU3HAKOB, yCTaHOBJIEHHbIE [. Menpaenem.
MonorubpuiHoe CKpeluBaHue. 3aKoH €MHO-00pa3usi THOPUIOB MTEPBOrO MOKOJICHHUS.
[IpaBmiio TOMHUHUPOBaHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ UIIOTE3a YUCTOTHI TaMeT.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe cKpelyBaHue. 3aKOH HE3aBUCUMOTO HAcCJeIOBaHUS TMPU3HAKOB.
[{uTorenernueckre OCHOBBI ~ JUTHMOPUAHOTO  CKpPEIIMBAHMS.  AHAIU3UPYIOLIEEe
CKpemuBanue. Mcnoiib30BaHWE AHATU3UPYIOLIETO CKPEUIMBAHUA I OIPEICIICHUS
TeHOTHIa 0CO0u.

CueruienHoe HacienoBanue mnpuszHakoB. Padora T. Moprana no cuernjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyIieHne cueryieHust reHOB B PE3YJIbTaTe KPOCCHHTOBEPA.

XpOoMOCOMHas TEOPUS HACIIEICTBEHHOCTH. [ €eHETHUECKUE KapThl.

I'enetnka mnona. XpoOMOCOMHOE OIpeaeseHue Tmoya. AyTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['oMOraMeTHbI€ U TeTEpOTaMETHBIC OpraHu3Mbl. HaciienoBanrue npu3HaKkoB,
CLEIUIEHHBIX C TIOJIOM.

N3menunBOCTh. BHbl N3MEHUMBOCTU: HEHACIIEACTBEHHAS U HACIEACTBEHHAs. Posb
Cpelbl B HEHACJICJICTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKA MOIUDUKAITMOHHON
W3MEHUYMBOCTH. BapuanuvoHHBIM psAA M BapualuoHHas Kpusas. Hopma peakuuun
npu3Haka. KonnuecTBeHHbIE M KAYECTBEHHbBIC MPU3HAKU U X HOpMa peakiuu. CBoicTBa
MOAU(UKAIIMOHHON N3MEHUYUBOCTH.

HacnencrBennas, wiM TEHOTHIMYECKas, HW3MEHYUBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Mel03 U MOJIOBON MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MytanonHass u3MeH4YuBOCTh. Kraccudukamuss MyTanuii: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. YacTora UM mOpuuMHBL MyTanuil. MyTareHuble  (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSJ0B B HacjeACTBeHHOM n3MeHunBoctu H.U. BaBumoga.

BuesnepHas Hacie1CTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA:
reHeaJlornueckuii, OJM3HENOBbIN, [IMTOTEHETUYECKUH, OMOXUMUYECKUN, MOJIEKYJISIPHO-
IT€HETUYECKU M. CoBpemeHHOE ONPEIEIICHUE TE€HOTHUIIA! IIOJIHOT€EHOMHOE
CEKBEHHPOBAHHWE, T'E€HOTUIIMPOBAHME, B TOM uuciae ¢ nomouplo [II[P-ananmsa.
HacnenctBennsie 3a001eBaHus 4eI0BEKa: TeHHbIE 00JIe3HU, 00JIE3HU C HACIIEACTBEHHOM
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IPEIPACIONOKEHHOCThIO, XpOMOCOMHbIE Oosie3HH. CoMaTH4ecKHe W TeHepaTHBHBIC
myTtauuu. CTBOJIOBbIE KJIETKU. lIpuHLUMIBI 310pOBOrO 00pa3a >KU3HM, AMATHOCTUKH,
npoQUIaKTUKA W JIGYECHUS TEHETHYeCKHX OoJe3Hedl. Meauko-reHeTH4ecKkoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEAUIIMHCKON T€HETUKHU B MPEJOTBPALIECHUN U JICUEHUU
TeHETUYECKUX 3a00JIEBAHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: I'. Mennensb, T. Mopran, . ne ®puz, C.C. YeTBepHUKOB,
H.B. Tumodeer-Pecosckuii, H.J1. Bapuios.

Tabauyvl u cxemvl. «MOHOTHUOPUAHOE CKpEIIMBAHHE W €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH pacHICIJICHUS M €ro ITUTOTCHETHYECKas OCHOBa», «3aKOH YUCTOTHI
rameT», «JluruOpuaHoe ckpemmBaHuey, «lluronorudyeckne OCHOBBI AUTHOPUIHOTO
CKpemuBanus», «Menos», «B3anMoAEHCTBUE aJUIeNIbHBIX TE€HOBY», «l €HeTHYecKue
KapThl PACTEHUM, >XUBOTHBIX M YelIOBeKa», «['eHeTmka mnona», «3aKOHOMEPHOCTHU
HACIIEJOBaHUsI, CLIETUIEHHOTO C MOJ0M», «KapHuOTHUIIbI YeIOBEKa U KMBOTHBIX», « BUbl
U3MEHYUBOCTHY, «MonudukanmonHas u3MeHYUBOCTHY, «HacnempoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», «MyTalluOHHAS U3MEHYUBOCTh.

Obopydosanue:  MoJenu-anmukanuu  «MOHOTHOPUIHOE  CKpELIMBAHUE,
«Hemonmunoe  nomuHupoBanue»,  «JluruOpuaHoe  ckpemmBanue», «llepexpéct
XPOMOCOM», MHKPOCKON M MHKporpenapar «/[po3odwmra» (Hopma, mytamuu (Hopmbl
KPBUIBEB U OKPACKU Tefa), TepOapuii «[ opox moceBHOM».

Jlabopamopnvie u npakmuueckue padoomoi:

Jlaboparopnas pabGota Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPUAHOTO U
JTUTHOPUHOTO CKPEIIMBAHUS Y IP030(UIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuast pabora Ne 6. «M3ydyenne MoAupUKAIIMOHHONW W3MEHUYMBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PAJIa ¥ BAPUALTMOHHON KPUBOW».

JlabopatopHnasi pabora Ne 7. «AHanu3 mMyTanuil y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTraeckas padbota Ne 2. «CocTaBieHHe U aHATTU3 POJAOCIOBHBIX YETIOBEKAY.

Tema /. Cesexkniusi oprann3moB. OCHOBbI OHOTEXHOJIOTHH

Cenexuus Kak HayKa v IpoLecC. 3apOokKIAECHUE CEIEKIMU U TOMECTUKALNS. Y UCHUE
H.W. BaBunoBa o 1meHTpax MPOUCXOXKACHUS U MHOTOOOpa3usi KyJbTypHBIX PacCTEHUH.
[{eHTpBI MPOUCXOXKIECHUS TOMAITHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBbli W WHIUBUAYATIbHBIH OTOOPHI
B CEJICKIMM pACTEHUM U KUBOTHBIX. OIlleHKa 3KCTephepa. bIM3KOPOICTBEHHOE
ckpeniuBanue — UHOpuAuHT. Yucras nunuda. CkpelumBaHue YUCThIX JTUHUM. ['eTeposuc,
wi rubpugHas cwia. HeponacTBeHHoe ckpemuBanue — ayTOpuauHr. OtaanéHHas
rubpuau3anus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M MOJIy4eHHE MOJIUILION/IOB.
JlocTrkeHns CeIeKUNNA PaCTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomOrHs Kak oTpaciib MpOMU3BOACTBA. | €HHAsA HH)KEHEPHS. JTalbl CO3/IaHMS
pexomOunanTHoi JIHK u TpaHcreHHbix opranu3moB. KneTouHass MH)KEHEpHs.

12
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Kierounbie KynpTypbl. MUKpPOKIOHAJIBHOE pa3sMHOXKEHUE pacTeHnil. KionupoBaHune
BBICOKONIPOAYKTUBHBIX ~ CEJIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJOTMYECKHE
u stryeckue npodaemsl. MO — reHeTHueckd MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.W. Basunos, 1.B. Muuypun, I'./]. Kapneuenko, M.®. 1BaHoB.

Tabauysl u cxemwl: xapta «L{eHTpBI MPOUCXOXKACHUS 1 MHOT000pa3us KyJIbTypHBIX
pacteHui», «llopoabl IOMamHUX XUBOTHBIX», «CoOpTa KyJIbTYpHBIX PACTCHHID,
«Otnanéunas rudpuauzanus», «Padotel akagemuka M.®. UBanosay, «llonmumionausy,
«OO0bekThl ~ OMoTexHoJsorum»,  «Kilerounsle  KydabTypel M KJIOHHPOBaHUEY,
«KoHCTpynpOBaHHe U NEPEHOC TEHOB, XPOMOCOM.

Obopydosanue: MyJSIKU MJI0JJOB U KOPHEIUIOAOB TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repbapuil «CenbCKOX035ICTBEHHBIE PACTCHHUS.

Jlabopamopnsle u npakmuueckue padomal:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTUKEHUS CEICKIIUN PACTCHUM U )KUBOTHBIX
(Ha CeJEeKIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATEIBHBIN Yy4YacTOK,
B TEIUTMYHOE XO3SMCTBO, Ja00paTOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBosronIMOHHAsA OMOJIOTHSA

IIpeanochbuUIKM BO3HUKHOBEHHMSI SBOJIFOLIMOHHONW TEOPUU. DBOJIIOLIMOHHAS TEOPUS U
e€ MecTo B OMoI0ruu. BiinsiHuEe 3BOJTIOLIMOHHON TEOpUHU Ha pa3BUTHE OUOTIOTHH U IPYTUX
HayK.

CeugerensctBa  sBoyonud.  [lameoHTONOrMYecKue:  MOCIEAOBATEIBHOCTD
NOSIBJIEHUS. BUJOB B  TAJCOHTOJOTMYECKON  JIETONMUCH, MEepeXOoAHble  (HOPMBI.
buoreorpaduyeckue: cxoncTBo u paznuune ¢hayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M  pa3nuuusi 5SMOPHUOHOB pPa3HbIX BHJIOB
NMO3BOHOYHBIX.  CpaBHHUTEIIbHO-aHATOMHYECKHE:  TOMOJIOTMYHBIE,  AHAJOTUYHbIE,
pyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX IMyTell Yy Bcex
OpraHU3MOB.

OBomonuonHas Teopust U. Jlapsuna. [Ipeanockuiky BOSHUKHOBEHUST JapBUHU3MA.
JIBuokymiye cuibl 3BOJIOUMU  BUAOB 10 JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE
Opu  OTPaHUYEHHOCTH  PECYpCOB,  HEOMNpenei€HHAas  W3MEHYUBOCTb, OOphOa
3a CYIIECTBOBaHHUE, €CTECTBEHHBINH O0TOOD).

Cuntetnyeckas Teopus 3Botounn (CTI) u €€ OCHOBHBIE MTOJOKEHHUS.

Mukposomonus. [Tonynsuus kak equHUIA BUIA U SBOJIIOLUU.

JBmoxyrire cuibl ((hakTopbl) S3BOTIOLMH BUIOB B pupoe. MyTalnoHHBIN Mpo1iece
¥ KOMOVMHATUBHAs U3MEHYUBOCTD. [lomynsannonHble BOJHBI U Apei( renoB. M3omsauus u
MUTpaIys.

EctectBennblit 0TOOp — HanpaBisAromuid hakTop 3Bo0IUU. DOPMBI €CTECTBEHHOTO
orbopa.
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[IpucnocoOaeHHOCT, OPraHM3MOB Kak  pe3ynbTarT HBomouud. [Ipumepst
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApOoMOP(O3bl U UINO-aIANITALIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHoBHbIE (hOpPMBI BUT00OPA30BAHNUS:
reorpaduueckoe, SKOJI0rHIecKoe.

MakposBomorusi.  @opMmbl  3BOJNIOUMU:  (QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpreHTHas1, napajuiesbHas. HeoOpaTUMOCTh 3BOJIOLIHH.

[IpoucxoxneHne OT HECNEeUHAIN3UPOBAHHBIX MNpeakoB. IIporpeccupyromas
crnenuanu3anusa. AJanTUBHAS paguanus.

Hemoncmpauyuu:

Ilopmpemuwi: K. JInunnei, XK.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,
9. I'ekkens, ©. Mroiutep, A.H. CeBepiios.

Tabauywl u cxemol: «Pa3BUTHE OPraHUYECKOTO MHUPa Ha 3eMiie», «3apoIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «PopMbl OOPHOBI 3a CYIIECTBOBAHHUEY,
«EctecTBeHHbI 0TOOPY», «MHOTO00Opa3ue COpTOB pacTeHui», «MHOTrooOpa3ue mopoj
KUBOTHBIX», «llomynsinun», «MyTallMOHHAsT HW3MEHYUBOCTBY, «APOMOPQO3bI»,
«Mnnoamanramumy, «O0mas aereHepanus», «J[Brwxyime cuibl 3Bosronuny, «Kapra-
cxema wMmapmpytra nyremectsus Y. Japsuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocoOaeHHOCTh OpTraHu3MOBY, «I"eorpaduueckoe BUJ1I000pa30BaHUEY,
«IKOJIOTUYECKOE BUI000PA30BAHUE.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKPACKH, HA0Op
IJIOJIOB U CeMsiH, KoJuleKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOICHUN Y KUBOTHBIX,
Mozaenb «OCHOBHBIC HAMpPAaBJICHUS] HBONIONUNY», 00bEMHass wMozenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MCKOMAEMbIX
JKUBOTHBIX W pacTeHUi», Moaenb ammaukanusa «llepekpécT XpoMocom», BIaKHBIE
npenapathbl «Pa3BUTHEe HACEKOMOTO», «Pa3BUTHE JATYIIKWY, MUKpPOIpernapar
«/Ipo3oduna» (Hopma, Mmyraunu GOpMbI KPbUIHEB U OKPACKH TETIA).

Jlabopamopnsie u npakmuueckue pabomot:

Jlaboparopnas pabota Ne 1. «CpaBHeHHEe BHUIOB IO MOP(HOIOTUUECKOMY
KPUTEPHIO.

JlaGoparopHass pabora Ne 2. «Omnmcanue MPUCIIOCOOTICHHOCTH OpraHu3Ma
1 € OTHOCUTEIIHBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE "KU3HU HA 3emJie

JloHay4yHbBIE TIPEICTABICHHUS O 3apOXKIACHUM JKU3HU. HayuHble TUIIOTE3BI
BO3HMKHOBEHUS XU3HHU Ha 3emiie: aOMoTeHe3 M MaHCIepMUs. XUMUYECKast SBOJIOIIHSL.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTATBHOE
MOATBEP)KJACHUE XMMHYECKOW JBOMIONWU. HadvanbHble J3Tambl  OHOJOTHYECKOMN
somtonn. I'mnoresa PHK-mupa. dopmupoBanre MeMOpaHHBIX CTPYKTYyp H
BO3HUKHOBEHUE MpPOTOKIETKU. llepBble kieTkn u ux s3Boionusa. DopmupoBaHue
OCHOBHBIX I'PYMII )KUBBIX OPraHU3MOB.
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PazButue xu3Hu Ha 3emie mno spaM U nepuoaaM. Karapxeil. Apxelckas
U TIpoTepo3oiickas 3pbl. [1ameo3oiickas spa u e€ nmepruoabl: KEeMOPUHCKUH, OPJTIOBUKCKHM,
CUJIIypUNCKNN, TEBOHCKAN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o30KcKas 3pa U €€ EPUOJIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOTEHOBBIH.

XapakTepucTuKa KIMMaTa M TE€OJIOTMYECKHX MpoueccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIUU PACTUTEIIBHOTO U dKUBOTHOTO MUpPa. ApoMop(]O3bl Yy paCTEHHM U JKUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOro MHpa Kak oOTpaxkeHue SBoaonuu. (OCHOBHbIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.

OBOJIIOLMS YEJOBEKAa. AHTPOIIOJNOTMsA Kak Hayka. Pa3BuThe npencTaBIICHHN
O MPOUCXOKICHUH YenoBeKa. MeToibl u3ydeHus aHTpornorenesa. CXoCTBa U pa3aInydusl
YeJIOBEKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JBrxymue cuibl (pakTopsl) anTponoreHne3a. HaciiencTBeHHass ©3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HM, U3TOTOBJICHUE OPYIUN Tpyaa,
MBIIIEHUE, PEYb.

OCHOBHBIE CTaAMM W BETBU SBOJIOLMU YEJIOBEKA: ABCTPAIONUTEKH, YeraoBeK
yMenblid, YenoBek NpAMoXondiui, YenoBek HeaHIepTAIbCKUi, UenoBEK pa3yMHBIN.
Haxonku vckomaemMbIX OCTaTKOB, BPEMsI CYLIECTBOBAaHHMs, 00JIACTh PacHpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpONeouHast (eBpa3uiickas),
HErpo-aBCTpaJIouHas (IKBAaTOpHAJIbHAS), MOHTOJOMJHAA (A3MATCKO-AMEPUKAHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH UYENOBEYECKUX pac K YCIOBUSIM
cymectBoBanus. EnquncTBo yenoBeyeckux pac. Kputuka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Pean, JI. Ilactep, A.M. Onapun, C. Mumnnep, I'. FOpu, Y. [lapBuH.

Tabnuyvr u cxemwr: «Bo3nukHoBeHue CoJHEUYHOM CHCTEMBI», «Pa3Butune
opranudeckoro  mupa», «PacturenbHas — kmetka», <« KWBOTHas  KJIETKay,
«IIpokapuotnueckass kieTka», «CoBpeMEHHass CHUCTeMa OpPraHUYecKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOSHUS YEIOBEKA U YEIIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HAXOJ0K MPEIKOB COBPEMEHHOI'O YEJIOBEKAY,
«/lpeBHenmme moan», «/peBHue mroau», «llepBele  COBpEMEHHBIE  TIOANY,
«HenoBeueckue paco».

Obopyoosanue: mynsxku «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpaJoONUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHBOHIIA), CJICTKU WM W300paKeHHs] KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  4YeJoBeKa  (KaMHHU-YOMNIEphl,  pyOmna,  ckpedia),
ICOXPOHOJIOTHYECKAsT Talnuia, KOJUIeKIUs «®DOpMbl COXPAHHOCTH HCKOMAEMBbIX
’KUBOTHBIX U PACTCHUID.

Jlabopamopnvie u npakmuueckue padomol:
[Ipaktuueckas pabora Ne 1. «/3yueHue HCKOMAeMbIX OCTATKOB pPACTEHHM
Y )KUBOTHBIX B KOJUICKITUSIX).
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DKCKypcust « IBOIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHbIN
WU KpaeBeaUeCKUM My3e).

Tema 3. Opranu3mbl U OKpPY:KaUIas cpeaa

DKOJIOTHSI KAaK HaykKa. 3aJadd W pas3/iesibl AKOJOrMU. MeToabl 3KOJOTMYECKHX
MCCJIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IIOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckne  ¢aktopel. Kmaccudukamuss — sxonmoruyeckux — (pakTOpPOB:
abuoTnyeckne, OMOTHYECKHE U aHTPOIOTEeHHbIE. JlelicTBUE IKOIOTUYECKUX (HaKTOPOB
Ha OpraHU3MBbl.

AGuoTtnueckue (aKTOpbl: CBET, TEMIIEPAaTypa, BIAXKHOCTb. DOTONEPUOAN3M.
[IpucnocoOnenust opraHu3MOB K JE€HCTBUIO aOMOTHYECKHX (PakTopoB. buonornueckue
PUTMBI.

buotnueckue ¢daxkTopel. Buibl OMOTHYECKMX B3aUMOJECUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 u ero Qopmel. IlapasuTusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIU3M  (KBapTHPAHCTBO, HAaxJICOHMYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHHe OWOTHUYECKMX  B3aUMOJEHCTBUWA  JUIsl  CYHIECTBOBAHHUS  OPraHU3MOB
B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XAPAKTEPUCTUKH oMy Isiiuu. OCHOBHBIE MTOKA3aTeNy MOMYJISIUU:
YUCJIEHHOCTD, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTrpanys. JnHamMuka
YUCJIICHHOCTHU NOMYJISIUNN U €€ PEeTyJILUS.

Hemoncmpauuu:

llopmpempsi: A. I'ym6onbar, K.®. Pynse, O. ['exkerns.

Tabnuyer u cxemwi: xapta «llpupognsie 30HBI 3emin», «Cpenbl OOWUTaHUS
opranu3MoB», «®oronepuoauzm», «llomymsauum», «3aKOHOMEPHOCTH  pPOCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «[luiesbie nenm.

Jlabopamopnvie u npakmuueckue padoomol:

Jlabopatopuass pabora Ne 3. «Mopdonoruyeckne 0OCOOCHHOCTH pPaCTEHUMN
U3 Pa3HbIX MECT OOUTAHUSN.

JlabopatopHas padota Ne 4. « BnusiHue cBeTa Ha pOCT ¥ pa3BUTHE YEPCHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «[loacuér MIOTHOCTU MOMYJIALMA pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CoobuiecTBa U IKOJIOTMYECKHE CHCTEMBI
CooOmiectBo  opraHu3MoB — OuoueHo3. CTpyKTypsl OuWOILIEHO3a: BHIOBaf,
NpOCTpaHCTBEHHas, Tpoduueckas (nuuieBas). Bunbl-noMmunantel. CBsi3u B OMOIIEHO3E.
Dkosoruueckue cucteMsl (9kocuctemsl). [lonsTie 00 3kocucTeMe 1 OnoreoreHose.
DyHKIIMOHANIBHBIE KOMIIOHEHTHI SKOCHUCTEMBL: MIPOAYLIEHTbI, KOHCYMEHTHI, PEIyLIEHTHI.
KpyroBoport BemecTB 1 OTOK SHEPTUU B 3KOcucTeMe. Tpoduueckue (MHIIEBbIe) YPOBHH
skocucteMbl. [lumieBrbie nenu u cetu. OCHOBHBIE MOKA3aTeNIN IKOCUCTEMBI: Onomacca,
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OpOAYKIHMsI. OKOJOTMYECKHe MUPaMHIbL: TPOAYKIHMH, YHCIEHHOCTH, OHMOMACCHI.
CBoICTBa 3KOCUCTEM: YCTOMUNBOCTh, CAMOPETYJIsALUS, pa3BUTHE. CyKlieccus.

[IpuponHble 3KOCHUCTEMBL. DKOCHUCTEMBI 03€p U pPEK. DKOCHUCTEMA XBOMHOIO
WA TITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y pOOIKOCHCTEMBI.
buonorudeckoe u X035iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

buopasnoobpasne kak (akTtop ycToWumBocTH dKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3Ho0Opa3us Ha 3emile.

Yuenne B.W. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6uochepsi.
Kupoe BemectBo M ero QyHkuuu. OcoOeHHOocTH Ouochepbl Kak TINIOOAIBHON
sKocHucTeMbl. /[uHamMrueckoe paBHOBecUE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOT€0XUMUYECKHE LIUKIIBI 2JIEMEHTOB (YIJIepo/ia, a30Ta).
3oHabHOCTH OMOCcPepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBedecTBO B Onocdepe 3emiin. AHTPOINOTEHHbIE M3MEHEHUs B Ouocdepe.
['1o6anbHbBIE 3KOJOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHHE PUPOBI U YenoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa ycToHuMBocTU Ouocheprl. OCHOBA PalMOHAIBLHOIO YIPABJIECHUS MPUPOIHBIMU
pecypcaMu U UX UCIONb30BaHue. JloCTIKeHUsT OMOJIOTHH U OXpaHa MPUPO/IbI.

Jemoncmpavuu:

Ilopmpemuwi: A JIx. Tencnu, B.H. Cykaués, B.. Bepnaackuii.

Tabauyvr u cxemvi: «llumesble nenu», «bUOLIEHO3: cOCTaB W CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemm mnuTaHus», «DKOJOTHYECKass MHUPAMUIA,
«buochepa u uenoBek», «IKOCHUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOMHOIO Jeca», «buoneno3 Bogoéman, «ArpoueHos», «lIpumepHbpie aHTPONIOTEHHBIE
BO3JCUCTBUS Ha mpupoay», «BaxHeWline WCTOYHHMKHA 3arpsA3HECHHUS BO3AyXa W
IpyHTOBBIX BOA», «llouBa — BakHeillias cocTtaBistomas Ouochepb», «DPaKkTOpbI
nerpanganuu mouBy, «llapaukoBsiil 3¢ ey, «DakTophl paAMOAKTHBHOTO 3arps3HEHUS
ounochepri», «O6mas cTpykrypa omocdepor», «Pacnpoctpanenne xxu3nu B 6uochepe»,
«O30HOBBIN 2kpaH O6uochepr», «Kpyrosopor yriepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOJIEN.

OOGopynoBanue: Mojenb-ammIdKaus «Tunudaaele  OUOIEHO3BDY, TepOapuit
«PacturenbHBIe CcOOOIIECTBAaY, KOJUICKIUU «bHomeHo3», «BpeauTenn BaKHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYpP», TepOapu W KOJJICKIIMM PACTEHUW W KUBOTHBIX,
MpUHAJJICKAIIME K Pa3HbIM JKOJIOTHYECKUM TIpynmnaM oJHOro Buja, KpacHas kHuTa
Poccutiickoit @eaepannn, n300pakeHHs] OXPAHIEMBIX BUOB PACTEHUN 1 KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMDbI
ITO BUOJIOT'UN HA YPOBHE CPEJTHEI'O OBIIET'O OBPA3OBAHMUA

Cormacao ®I'OC COO ycraHaBIMBarOTCs TPeOOBaHUS K PE3YJIbTATAM OCBOEHUS
Oo0yJaroIMMHUCST ~ MPOrpaMM  CpelHero oomero o0pa3oBaHUA:  JIMYHOCTHBIM,
METamnpeMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pE3yJbTATOB OCBOEHUS TMpeamera «bHoJorus»
BBIJICJICHBI CJIEAYIOIIME COCTaBIIOIIME: OCO3HAHHE OOYYaloIIMMHCS POCCUMCKOM
IPaXIAHCKOM HJIEHTUYHOCTHU — TOTOBHOCTM K CaMOPA3BUTHIO, CaMOCTOSTEIBHOCTH
U CaMOOTPEIETICHUIO, HATMYME MOTUBALIMU K 00YYEHUIO0 OUOJIOrUH, LIEJIEeHAPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEKIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAauUMA  pa3BUTUA  OMOJOTMYECKOTO  3HAHUS, TOTOBHOCTH
U CIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCA B CBOEH AESATENBHOCTH LIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, MPUCYIIUMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHMUs,
HaJIMYue SKOJIOTMYECKOr0 MPaBOCO3HAHMS, CIOCOOHOCTH CTaBUTh II€IU U CTPOUTH
YKU3HECHHBIE IIJIaHBI.

JInuHOCTHBIE pE3yJIbTATBl OCBOCHHS mOpeamera «bHoJoTus»  JOCTUTAOTCS
B CAMHCTBE y4eOHOM W  BOCHHUTATEIBHOW JCSITENTLHOCTH B  COOTBETCTBHH
C TPaAWLIMOHHBIMH POCCUHUCKHMH COLUUOKYJIBTYPHBIMUA, HUCTOPUYECKUMU U ITyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHM, TPUHSATHIMH B OOIIECTBE TMpaBUJIaMU U HOPMaMH
MOBEJCHUS W  CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS W
CaMOpAa3BUTHSA, PA3BUTUS BHYTPEHHEW MO3UIMUA JUYHOCTU, NMATPUOTHU3MA, YBAKECHUA
K 3aKOHY M MPaBOIOPSAJKY, YEJIOBEKY TPYyJa M CTapLIeMy ITOKOJICHUIO, B3aMMHOIO
YBOKEHUS, OEPEKHOrO0 OTHOUIEHUS K KyJIbTYPHOMY HAaCIEIUI0 U TPAJAULUSIM
MHOTOHAIIMOHANBbHOro Hapoaa Poccuiickoit dDenepanuu, TPUPOAE M OKPYKAIOLICH
cpene.

JIngyHOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4ueOHOro mpeameTra «bHOJOTHS) JTOJKHBI
OTpaxaTh  TOTOBHOCTh ¥  CIIOCOOHOCTh  OOyYaromuxcsi  PyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3MIIMEH JIMUHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHHUI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, PACHIMPEHUE JKU3HEHHOTO OMNBbITA U OINBITA
JESITEIbHOCTH B TMPOILIECCE PEAIM3AMU OCHOBHBIX HAMPABICHUN BOCHUTATEIHHON
JESITENbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaxkaaHCcKoOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3ZUIIMK OOYYAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIEeCTBA;

OCO3HaHUE CBOUX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA
U TIPABOIOPSIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATENBHOCTH TMPHU CO3/JaHUU YYEOHBIX
IIPOEKTOB, PEIICHUH Y4€OHBIX U MMO3HABATEJbHBIX 3a]a4, BBIIOJHEHUHA OMOJIOTHYECKHUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO MO3MIMIO [0 OTHOLICHHUIO K SIBJICHHSIM
COBPEMEHHOM KU3HU U OOBSICHSITH €€,

YMEHHE YYHUTHIBaTh B CBOUX JIEUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIOAEH C pPa3HbIMU YOEKIEHUSMH, KYJbTYPHBIMU LIEHHOCTSMH H
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMUYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOU AEATEIBHOCTH;

2) MAaTPUOTHYECKOT0 BOCTUTAHMA:

c(OPMUPOBAHHOCTh POCCUNCKON TpaKIAaHCKOW HWAEHTUYHOCTH, MNaTPUOTU3MA,
YBaXKEHHUS K CBOEMY HApoJy, YyBCTBa OTBETCTBEHHOCTH Iiepen; PommHou, ropaoctu
3a CBOM Kpal, CBOWO PomnmHy, CBOWM A3BIK W KYJbTYypy, NPOLUIOE M HACTOSAIIEE
MHOTOHallMOHaIBHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILIECHHWE K MPUPOJHOMY HACIEIUI0O U MaMSITHUKAM MPUPOJBI,
JNOCTHXKEHHSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUHMCKHUX YYEHBIX B CTAHOBJIEHHWE M PAa3BUTHE
OMOJIOrMH, TIOHUMAHUS 3HauY€HUsl OMOJIOTUM B MO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU
YeJI0BEKa U COBPEMEHHOIO 00IIIECTBA;

uaeliHas yOeXIEHHOCTb, TOTOBHOCTh K CiyXeHHI0 U 3amure OrteyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) TYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHYSCKOTO ITOBEICHUS;
CIIOCOOHOCTh  OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJa B TIOCTPOCHHE YCTOWYUBOTO  OyAyIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KW3HH B COOTBETCTBUM C TPAIULIUSAMU

HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

SCTETHMYECKOE OTHOLIEHWE K MHPY, BKJIIOUAs OCTETHKY ObiTa, HAy4yHOrO U
TEXHUYECKOIO TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHLIX OTHOILICHHIA;

MOHMMAaHHE DMOLMOHAILHOIO BO3AEHCTBHS >KUBOW IPUPOILI M €€ LEHHOCTH;

TOTOBHOCTB K CAMOBBLIPAKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE POSIBIATh
Ka4eCTBa TBOPUYECKOM JTHUHOCTH;

19



denepanbhas pabouast mporpamma | buosorus. 1011 knaccel (0a30BbIN YpPOBCHB)

5) ¢pusnuyeckoro BocmUTaHusA, (OPMHUPOBAHUS  KYJIbTYPHI 310pPOBbS U
IMOLMOHAIBHOIO 0J1Ar OOy YU

IIOHMMaHWE U peanu3alys 3J0pOBOr0 M 0e30macHOro odpasa KU3HHU (310pOBOE
INUTaHUE, COOJIIOJIEHNE TMIMEHMYECKUX MpPaBWI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTbIXA, PETysipHas GU3NYecKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLIEHHS K COOCTBEHHOMY (U3WYECKOMY U IICHUXHUYECKOMY
3JI0POBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUAYAJIbHOTO U KOJJIEKTUBHOTO OE3011aCHOTO
MIOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3/JOPOBBIO U KU3HHU JIHOJCH;

OCO3HaHWE TMOCIEACTBUM W HEOPHUATHS BPEAHBIX HPUBBIYEK (YyHOTpPEOJICHHUS
QJIKOT'0JIsl, HAPKOTUKOB, KypEHHUS);

6) TPya0BOr0 BOCIIUTAHMSA:

TOTOBHOCTbH K TPY/y, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K aQKTHUBHOM JICATCIBHOCTH TEXHOJOTMYECKOM M  COILMaJIbHOM
HaIpPaBJIICHHOCTH, CIIOCOOHOCTh WMHHUIMHUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJIHATD TaKylO JCSATEIbHOCTD;

UHTEpeC K pa3audHbiM cdepaM NpodhecCHOHAIBHOM ESITEIBbHOCTH, YMCHHUE
COBepIIIaTh OCO3HAHHBIM BBHIOOpP OyayIiei nmpodeccuu U pealrn30BbIBATh COOCTBEHHBIS
JKU3HCHHBIE TIJIaHbL;

TOTOBHOCTh M CITIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) IKOJOTHYECKOr0 BOCIIMTAHMS

HKOJIOTMYECKU LieJeco00pa3HOe OTHOIIEHHE K NPHUPOJIe KaK HCTOYHMKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIEHHE YPOBHA  DKOJOTHYECKOM  KYJIbTypbl: NPHOOpPETEHHE  ONbITa
MJIAHUPOBAHUS TTOCTYIIKOB M OLEHKH MX BO3MOYKHBIX MOCHEACTBUHM ISl OKPYKAIOIIEH
Cpelibl;

OCO3HaHUE TJI00ATBPHOTO XapakTepa »JKOJIOTMYECKHX MpodiieM U MyTed Hux
pelieHus;

CIIOCOOHOCTH HCIIOJBb30BaTh MPUOOpETaeMble MPU U3YYCHUH OMOJIOTMM 3HAHUS U
YMEHHMsI TIPU PEUICHUH MPOOJIeM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOJIONIONIb30BAaHUEM
(cobmoieHne TpaBUJ TOBEACHUS B MPUPOJIE, HAIMPaBICHHBIX Ha COXpaHEHHE
paBHOBECHSI B DKOCHCTEMaX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEINPUATHE ICUCTBUM, MPUHOCAIIMX BpPEJ OKPYXKAIOLIEH NPUPOAHOU
cpele, YMEHHE MPOrHO3MPOBATh HEONArONMPHUITHBIE HKOJIOTMUYECKHUE IOCIEICTBUS
PEAIPUHUMAEMBIX JEMCTBUI U NIPENOTBPAIIATh UX;

HaJU4Hhe PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJbTYpBI,
OMbITA AESATENBHOCTH 3KOJOTMYECKOM HAIpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMH B II03HaBaTEJIbHOM, KOMMYHHMKAaTUBHOM M COLMAJIBHON IIPAaKTUKE, TOTOBHOCTHU
K YYACTHIO B IPAKTUYECKOM IESITEIIBHOCTH IKOJIOTMYECKON HAPABIEHHOCTH;
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8) HeHHOCTH HAYYHOT0 MO3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TOJIMKYJILTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3IKOBOM W YWTATEIbCKOM KYJIbTYphl KaK CpeACcTBa
B3aMMOJICUCTBHS MEXTY JIFOIbMH U TIO3HAHUS MUPA;

MOHUMAaHUE ceU(pUKA OMOJIOTUU KaK HAyKH, OCO3HaHUs €€ poJu B (GOpMUPOBAHUU
pPaIMOHAIBHOTO HAYYHOTO MBINIICHUS, CO3MaHUM  IIEJIOCTHOTO  MPEACTaBICHUS
00 OKpY’KalollleM MHpEe Kak O €IMHCTBE MPUPOJIbI, UeTIOBEKA U 00IEeCTBa, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH W PEIMICHUH TPOOJIeM COXpaHEHUS MPUPOTHOTO
pPaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JIsi COBPEMEHHON IMBUJIM3ALIUU:
oOecrieueHUsT HOBOTO YPOBHS pa3BUTHSA MEAWIIMHBI, CO3JIaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYpPCHBIE MPOOJIEMbl Pa3BUTHS YEIOBEYECTBA,
MOWCKa MyTel BBIXOAA W3 TJIOOAIBHBIX HKOJIOTHYECKUX MpobiieM u olecreueHus
nepexofa K YCTOMYMBOMY Pa3BUTHIO, PAIIMOHAILHOMY HCIOJIB30BAHUIO MPHUPOTHBIX
pecypcoB U (hOPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TOJIYYCHUHM OMOJOTHUYECKUX 3HAHUN B IEJISX TOBBIMICHUS
oOmie KyJbTyphl, €CTECTBEHHO-HAay4YHOH TpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH
GyHKIMOHATBLHOM TPaMOTHOCTH  OOydamommxcs, G(OpMUpyeMON MpU H3YYECHUU
Onooruy;

MOHUMAaHUE CYITHOCTH METO/I0B TTO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH HCIIOIH30BATh MOJIy9aeMble 3HAHUS JIJIS aHAIHM3a M OOBSICHEHUS SBJICHUN
OKPYXAIOIIEro MHpa W TPOHMCXOMSIIMMX B HEM HW3MEHEHWW, yMEHHUE JeNaTh
00OCHOBaHHBIC 3aKJIIOYCHUSI HA OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIUXCS JAHHBIX
C IIEJIBIO TIOJTYYCHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSTEIILHO HCTIOIB30BaTh OMOIOTHUECKIE 3HAHUS JIJIST PEIICHUS
po0JIeM B peaIbHBIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW JIESITENIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIPHOCTh HHINBHUIYAIBHO U B TPYIIIIC;

TOTOBHOCTB M CITOCOOHOCTB K HETPEPBIBHOMY 00Pa30BaHUIO U CaMO0OOPa30BaHUIO,
K aKTHBHOMY TTOJTYYCHHUIO HOBBIX 3HaHHI 1O OWOJIOTHH B COOTBETCTBHUH C )KH3HCHHBIMHU
NOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHHS yueOHOro mipeametra «buosorus»
BKJIFOYAIOT: 3HAUYWMble JUIsi  (DOPMHUPOBAHUS  MHPOBO33PEHUS  OOYUAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOLIEHAYYHbIE TMOHATUS, OTpPaXKaIoIlue
I[EJIOCTHOCTh HAYYHOUN KapTUHBI MUPA U CHEIIU(PUKY METOIOB MTO3HAHUS, NCIIOIH3yEMBbIX
B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPTus, SBJIIEHUE, MPOLIECC, CUCTEMA, HAYUHbIN
(dbaKT, IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICOBAHUE,
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HaOII0IeHNE, U3MEPEHNUE, SKCTIEPUMEHT U IPYTUX), YHUBEpPCAIbHbIE Y4eOHbIe NeHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHUKAaTUBHBIE, PETYJISITUBHEBIE), o0ecIeynBaroIue
dbopmupoBanne (GYHKIMOHATHHOW TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIICTEHITUH
oOy4Jaronmxcs, CIIOCOOHOCTH oOy4Jaronmxcs HCIIOJIb30BaTh OCBOCHHbBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUYECKUE 3HAHWS W YHUBEpPCAJbHBIC YUYCOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble Jloruueckune 1eMCTBUSA:

CaMOCTOSITENNbHO (OPMYIUPOBATh U AKTYaJU3UPOBATH MPOOJIEMYy, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JOTUYECKOTO MBIIUICHHS (aHAIU3a,
CUHTE3a, CPaBHEHUS, KiacCupuKaiuu, 000011EeHNs ), PACKPBIBATH CMBICII OMOJIOTUYECKUX
MOHATUM (BBIACIATh MX XapaKTEpPHbIE MPU3HAKH, YCTAHABJIMBATH CBS3U C JPYTUMHU
MOHATHUSIMU);

ONPEAETATH LETU ACATEIbHOCTH, 33/1aBasi MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JESITEIBHOCTU C TOCTABICHHBIMU LEISMU;

UCIIOJIb30BATh OUOJIOTMUYECKUE TIOHATHUS JIsl 00bSICHEHUS! (PAaKTOB U SBJICHUM dKUBON
IIPUPOLBI;

CTPOUTH JIOTUUECKUE PACCYX JEHUS (MHAYKTUBHBIC, I€NYKTUBHbBIC, 10 aHAJIOTHUN),
BBISIBJISAITH  3aKOHOMEPHOCTHM W INPOTUBOPEYUS B PACCMATPUBAEMBIX  SIBJICHUSX,
dbopMyIHpOBaTh BHIBOJIBI U 3aKJTFOUYEHUS,;

IIPUMEHATh CXEMHO-MOJEJbHBIE CPEACTBA IS MPEACTABICHUS CYLIECTBEHHBIX
CBS3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOIMYECKUX 00BEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOTrO pOjia, BBISIBIICHHBIX B PA3JIMUHBIX MH()OPMAIIMOHHBIX UCTOYHUKAX;

pazpabaThiBaTh IUIaH pEIICHUS MPOOJeMbl ¢ Y4€TOM aHalIu3a HMEIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE pPE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKH MTOCIEICTBUN JIESITEIbHOCTH;

KOOPJIMHUPOBATH M BBHITIOJNHIATH PA0OTYy B YCJIOBHSIX PEATBHOTO, BUPTYaTbHOTO H
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX MTPOOJIEM.

ba3zoBble uccieaoBaTeIbCKHe J1eCTBUA:

BIIQJICTh HABBIKAMH Y4Y€OHO-HMCCIEAOBATEIIbCKOM M TPOEKTHOW JIeATEeIbHOCTH,
HABBIKAMH Pa3peIIeHUs MPoOJIeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY
MOMCKY METOJOB PEUICHMS MNPaKTUYECKUX 3a]ay, MPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MMO3HAHUS,

HCMOJI30BAaTh PA3JINYHbIE BUABI IESTEIBHOCTH IO MTOIYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIpETANn, MPeoOPa30BAHUIO U TPUMEHECHUIO B YYCOHBIX CUTYAIIUSIX, B TOM YHUCIIE
MIPU CO3/IAHUM YUEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAY4YHBIH THUIT MBIIUJIEHUS, BJIAJIETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUYEBBIMHU MOHATUSIMHU U METOJAMH;

22



denepanbhas pabouast mporpamma | buosorus. 1011 knaccel (0a30BbIN YpPOBCHB)

CTaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 33/1a4U B 00Pa30BaTEIILHOMN eI TEIIEHOCTH
Y )KU3HCHHBIX CUTYaIIUAX;

BBISIBIIATHh IPUYNHHO-CJIC/ICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1auy, BBIIBUTAThH
TUTIOTE3y €€ PEIICHUs, HAXOAUTh apTyMEHTHI JIJIS JJOKA3aTeIhCTBA CBOMX YTBEP KICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUN PEIICHIUS;

aHATM3UPOBATh TOJIYYCHHBIC B XOJE PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHICCKU
OILICHWBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHTYyaIlUsiM, OIIGHWBAaTh MPHUOOPETEHHBIM  OIIBIT;

OCYIIECTBIISTH LIeJICHANPABICHHBIN MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB IEUCTBUS
B TPO()E€CCUOHATIBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHUS B I[IO3HABATEIIbHYI0O M MPaKTHYECKYI0 o001acTu
KU3HENIEITeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTUHAIBHBIC TOAXOBI M PEIICHHS, CTABHUTH
poOJIeMBbI U 3a/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ undpopmanumeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HH(MOpManuu (TEeKcTe y4yeOHOro
nocoOus1, HAyYHO-TOMYJIIPHOM JINTEpaType, OMOJIOrHYECKUX CIOBAPSIX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JJaHHBIX, B HHTepHeTe), aHaIM3UpoOBaTh HHGOPMAIIHIO
pa3IMYHBIX BUAOB U OPM MPEACTABICHHUS, KPUTUUECKU OLIEHUBATH €€ TOCTOBEPHOCTH U
HENPOTUBOPEUUBOCTB;

(GopMyITUpPOBATH 3aMPOCH U MPUMEHSTH PAa3INIHBIE METOIbI TIPU MTOUCKE U 0TOOpE
Ounosiornyeckoi nHPpopmaIu, He0OX0IMMOM JIJIsl BEITIOJTHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HWCHOJB30BaHUS  MHGPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHH, COBEPIICHCTBOBATHh KYJIbTYPY AaKTUBHOTO HCIIOJB30BAHUS Pa3IMUHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BHIOMPATh ONTUMANIbHYIO (DOpMY MpeicTaBIeHUsT OMOIOTHIECKOM
uHpopmaiuu (cxeMbl, rpaduKky, 1MarpaMMbl, TAOIHIIbI, PUCYHKU U JIPYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAU€CTBE CPEJCTBA MPHU paboTe ¢ OMOJOTHYECKON
uHbOpMaIlMell: MPUMEHATh XUMUYECKUe, (PU3MYEecKre W MaTeMaTHYeCKhe 3HAKU U
CUMBOJIBI, OpMYJIBI, a00peBUATYPY, HOMEHKIIATYPY, UCTIOIL30BaTh U TPEOOPa30BLIBAThH
3HAaKOBO-CHUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIQ/ICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHl MHPOpMAIUU, WHPOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeiiCTBUS
Oo0menue:

OCYI]_IGCTBJ'IHTB KOMMYHI/IKaLII/II/I BO BCEX C(l)ean KU3HHU, AaKTHUBHO y‘-IaCTBOBaTB
B JIMAjJOre WU AUCKYCCHH IO CYIIECTBY O0OCYXJAaeMoW Tembl (yMEHHUE 3a/1aBaTh
BOHpOCLI, BBICKA3bIBATH CY)KI[GHI/IH OTHOCHUTCIIbHO BBIITIOJTHCHUA npezmaraeMoﬁ 3a1a4u,
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YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UITUN IPYTHUX YYACTHUKOB JHAIIOTA WJTU
JIUCKYCCHH);

pacrmo3HaBaTh HEBepOaJbHBIC CpEACTBA  OOINEHHWS, TIOHMMAaTh 3HA4YCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIldd, YMETh
CMSATYATh KOH(QJIMKTHI ¥ BECTH TIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMH CIIOCOOAMH OOIICHWS W B3aUMOJICHCTBHUSA, IMOHUMATh
HaAMEPEHUS IPYTUX JIOACH, MPOSBIATH YBAXXUTEIBHOE OTHOIICHHE K COOECETHUKY U
B KOppEKTHOU popme PopMyTHupOBaTH CBOM BO3PAXKCHUS,

Pa3BEPHYTO U JIOTUIHO U3JIaraTh CBOIO TOUKY 3PCHHSI C MCTIOIh30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYATLHON pabOThI
MIPU PEIICHUU OMOJIOTUYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS
IPYNIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIICHUH Y4EeOHOU 3a7auu;

BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JEHCTBUI C YUYETOM OOIIMX HHTEPECOB
Y BO3MO>XHOCTEMN KaXKJIOTO YJI€HA KOJUIEKTHUBA;

NPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPTAHU30BBIBATh U KOOPAUHUPOBATH
JICACTBUS O €€ TOCTHXKEHUIO: COCTABIIATH IUIAH JIEUCTBUM, PACTIPENEIISATh POJIM C YUYETOM
MHEHUU yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM padOThI;

OIICHMBATh KAa4€CTBO CBOETO BKJIa/Ja M KaXKJIOTO y4YaCTHMKAa KOMAaHJIbI B OOIIHii
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiarath HOBbIE TPOEKTHI, OIEHHWBATh HUJEU C TO3UIUU HOBU3HBHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETMYECKOE MOBEACHHUE B PA3IMUYHBIX CUTyalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PerynsitTuBHble yHMBepcaJibHbIe Y4eOHbIE eHCTBUA
Camoopranusamnus:

UCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHUWS IS BBIABICHHS MPOOJIEM W WX PEIICHUS
B 'KU3HCHHBIX U YUCOHBIX CUTYAIUAX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM I1€JIEBbIE U CMBICIIOBBIC YCTAHOBKH B
CBOMX JICUCTBUSX M TIOCTYIKAX IO OTHOIIEHUIO K KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO ~ OCYIIIECTBIIATH TO3HABATEILHYIO JICSITEIBHOCTh, BBISBISTH
npoOemMbl, CTaBUTh W (OPMYITUPOBATH COOCTBEHHBIC 3a/ladyd B 00pa3OBaTEIbHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PEMICHUS] MPOOJEMBI C YYETOM HUMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEOYTECHUH;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacCIIMpATh PAMKH y4eOHOTO MPpEeMETa Ha OCHOBE JIMYHBIX TPEITOYTCHHI;

JeNaTh OCO3HAHHBIA BBIOOpP, ApPryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PelleHHUE;
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OLICHHUBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKON 3PYIUIMHU B Pa3HbIX
o0nacTax 3HaHWM, TMOCTOSHHO TOBBIIIATH CBOW 0Opa30BaTEeNbHBIM U KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalllssM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJA/IeTh HaBbIKAMM I103HABATEIbHOM pe(ieKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, MCIIOJIb30BaTh
npuémbl peJIeKCUU ISl OLIEHKH CUTYyalluH, BEIOOpAa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U @PTYMEHTHI IPYTUX [IPU AHAIU3E PE3YIIbTAaTOB JEATEIBHOCTH.

IIpunsiTue cedst M Apyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX ITPU AHAJIU3E PE3YJIBTATOB JACATEIBHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTOro YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3ynabTaThl ocBoeHUs porpammbl COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT crienupuyeckue sl ydyeOHoro mnpeaMera «buonorus» HayyHbIe
3HaHMS, YMEHHUS M  CIOCOOBI  JCWCTBUH 1O  OCBOCHHIO, HWHTEpPIPETAIUU
U TpeoOpa3oBaHUIO0 3HAHWM, BHUJBI JCSITEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA U
NPUMEHCHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CHUTYallUsX, a TaKXKe€ B PEaJIbHBIX
KU3HCHHBIX CHUTYaIlMsAX, CBS3aHHBIX ¢ Owonorueir. B mporpamme mnpeamMeTHbie
pe3yabTaThl MPEACTaBIEHBI MO roJaM 00yUYeHHUS.

[IpeameTHbIE pe3ysbTaThl OCBOCHUS yueOHOTro npeamera «buonorus» B 10 kiiacce
JIOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYUYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpPa U HAyYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUMCKHX W 3apyOCKHBIX YUEHBIX-
OWONOroB B pa3BUTHE OWONOTHHM, (PYHKIIMOHAIBHOW TPAaMOTHOCTH  YeJIOBEKa
JUTSL PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHE PACKpPBIBATh COAEpKaHUE OMOJIOTMYECKUX TEPMHUHOB M MOHSTUN: >KU3Hb,
KJIETKa, OpraHu3M, MeTabonm3M (0OMEH BEIIECTB U MPEBpaIleHHue YHEPTUH ), TOMEOCTa3
(camoperymsius), YpOBHEBas OpraHM3aIMsl >KUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penpoayKuusi), HACJIEeACTBEHHOCTh, U3BMEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHE Hu3JlaraTb  OHOJIOTWYECKHE Teopuu  (KJIETO4YHas, XpPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaIbHas JOoTMa MOJIEKYJsIpHON Ouosiorun), 3axonsl (I'. Mennmens,

25



denepanbhas pabouast mporpamma | buosorus. 1011 knaccel (0a30BbIN YpPOBCHB)

T. Moprana, H.1. BaBunoBa) u ydyeHus (0 HEHTpax MHOTO00pa3usi U MPOUCXOKACHUS
KylIbTypHBIX pacTeHuit H.WM. BaBunoBa), omnpeaenarb paHHIlbl UX NPUMEHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHHUE BJIaJ€Th METOJAaMH HAy4YHOTO I[IO3HAHUS B OHOJIOTUU: HAONIOJCHUE
U OMHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB W SBICHUW, OpraHU3AlMS W TMPOBEICHUE
OMOJOTUYECKOTO JKCIEPUMEHTA, BBIIBIDKCHHE TUIIOTE3bI, BBISIBICHWE 3aBUCHMOCTH
MEXIy HCCIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHHWE TMOJYyYEHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHSATHH, TEOPUH M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJBI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhTaTOB;

YMEHUE BBIACIATH CYIICCTBEHHBIC TMPU3HAKA BHUPYCOB, KIETOK TMPOKAPHOT
U DYKapuoT, OJHOKJICTOYHBIX ¢ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAIICHUS SHEPTHMH B KJIETKe, (HOTOCHHTE3a,
MIACTHIECKOTO U DHEPTETUIECKOTO oOMeHa, XEMOCHHTE3a, MHUTO3a,
Mel03a, OIUIOAOTBOPEHUS, PA3MHOKCHHS, HWHAWBUAYAILHOTO pAa3BUTHS OpTaHU3Ma
(oHTOTEHER);

YyMEHUE TPUMCHATHh TOJYYCHHBIC 3HAHUA JJII OOBSICHEHUS OWOJIOTHYCCKUX
MIPOIIECCOB | SBJICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUHA B MIOBCETHEBHON JKU3HU
C IIETTBI0 OOeCTIEYCHHS O€30IaCHOCTH CBOETO 3I0POBbSI 1 37I0POBBS OKPYKAIOIITUX JTFO/ICH,
COOJIIOZICHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKPYKAIOIICH TPHUPOJHON Cpene,
MOHMMaHUE HEOOXOJIUMOCTH HWCITOJIB30BAHUS JOCTIKCHUHM COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAIIHOHATILHOTO TIPUPOJIOTIOIB30BAHUS;

YMEHHUE peIaTh JIEMEHTAPHbIC T€HETHYCCKHE 3aadl Ha MOHO- W JUTHOPUIHOEC
CKpElIMBaHue, CIICTUICHHOE HAacJe0BaHWe, COCTaBIIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs TSI PECKa3aHus HACICIOBaHMsI TIPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITOJTHATE JIA0OPATOPHBIC M MTPAKTUYECKHE PAOOThI, COOIIOATh MPaBHIIa
pu paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHHEM;

yMEHUE  KPUTUYECKH  OICHHBAaTh U  HHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOUYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS M3 PA3THMUHBIX
HMCTOYHUKOB (CpeICTBa MAacCcOBOW HH(OpMAIUU, HAYYHO-TIOMYJSPHBIE MaTepUaIb),
OTUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIIEIOBaHWNA B  OWOJOTUU, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
OMOJOTHYECKYI0 MH(POPMAIIMI0O M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIOJb30BaTh
MOHSATUIHBINA ammapaT OMOJIOTHH.

[IpenMeTHble  pe3yibTaThl OCBOEHUsI  y4eOHOro mpeamera  «buosorus»
B 11 kJacce J0JDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTMHU B CUCTEME HAYYHOT'O 3HAHUS
€CTEeCTBEHHBIX HayK, B (POpPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa U HAYYHOTO MHUPOBO33PEHHS, O BKJIQJE€ POCCUMUCKUX U 3apyOCIKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJIOTUH, (PYHKIMOHAIBHOM TPAMOTHOCTH  4YeJIOBEKa
JUISL PEIICHUS )KU3HEHHBIX 3a]1a4;
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YMEHUE PACKPhIBATh COJEp)KaHWE OWOJIOTHYECKUX TEPMHUHOB W TIOHSTHH: BUI,
NOMyJsilug, TeHOMOHA, SBOJIOLUMS, JBIXKYyIIME CUIbl ((aKTOpbl) 3BOJIOLMH,
MIPUCTIOCOOJICHHOCTh ~ OPTaHMW3MOB, BHJA000pa30BaHUE, DSKOJOTHYECKUE (HaKTOPHI,
HKOCUCTEMA, MPOIYIIEHTHI, KOHCYMEHTHI, PEAYIICHTHI, IIEMU MMUTAHUS, DKOJOTHIECKas
nMpaMujia, OuoreoreHos, onocdepa;

yMEHHE H3j1aratb OWOJOTHYEeCKHe Teopuu (dBojtonronHas Teopus Y. JlapBuHa,
CUHTETHUYECKasi TEOpUs DBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxonctBa K.M. boapa, depenoBaHus TIiIaBHBIX HANpPaBICHUW M IIyTE€H HBOJIIOLHAU
A.H. CeseprioBa, yuerus o 6uochepe B.M. BepHaackoro), onpenensTh TPaHUIIBI UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BJAJCTh METOJAAMHU HAYYHOTO IIO3HAHWS B OHOJIOTHH: HAOJIOJICHHC
U OINHCAHWE >KMUBBIX CHUCTEM, MPOIECCOB U SBJICHUW, OpraHU3alMs W TMPOBEICHUE
OMOJIOTUYECKOTO HJKCIEPUMEHTA, BBIJIBIDKCHHE TUIIOTE3bI, BBISIBIICHUE 3aBUCHMOCTH
MEXIy HCCIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHHUE IOJYyYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSTHUN, TEOPUH M 3aKOHOB, YMEHHE JIeJaTh BBIBOJIbBI
Ha OCHOBAHHH MOJYyYCHHBIX PE3yIhbTaTOB;

yYMEHUE BBIJICIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSALNUMA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHOIrEOIICHO30B U
HKOCUCTEM, OCOOCHHOCTH MPOIECCOB: HACIECICTBCHHOW M3MEHYMBOCTH, €CTECTBCHHOTO
oT0opa, BU1000pa30BaHus, MPUCTIOCOOICHHOCTH OPTAaHU3MOB, JIEHCTBHSI SKOJIOTUYECKUX
(GaKTOpOB Ha OPTraHMU3MBI, MEPEHOCA BEIIECTB M IOTOKAa DHEPTUU B IKOCHUCTEMAX,
aHTPOITOTCHHBIX N3MECHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOreoXMMHUUYECKUX IUKIIOB B Onocdepe;

YyMEHUE TPUMCHATHh TIONYYCHHBIC 3HAHUSA I OOBSICHCHUS OHOJOTHMYECCKUX
MPOLIECCOB U SIBIICHUM, JIJISl IPUHATUS PAKTUYECKUX PEIICHUI B MIOBCETHEBHON KU3HU
C IIETTBI0 00ecTieYeHHs O€30TTaCHOCTH CBOETO 3I0POBbsSI U 37I0POBBS OKPYKAIOIITUX JTFOICH,
COOJIIOJICHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKPY)KAIOIICH NPHUPOTHOU Cpeje,
MOHUMAaHUE HEOOXOAMMOCTH MCTIOIB30BAHMSI JOCTHIKEHUN COBPEMEHHON OMOJIOTHH JIJIst
paIMoOHAIBHOTO MPUPOIOTIONHE30BAHNS;

YMEHHE peliaTh dSJEMEHTapHbIC OWOJOTHYECKHE 3aJlayd, COCTAaBJISATH CXEMBI
MEePEHOCa BEIIECTB U DHEPTUH B IKOCUCTEMAaX (LU MUTaHUsA);

YMEHUE BBITOJIHATH JJA0OPATOPHBIE W TIPAKTUYECKHE pabOThI, COOIOAATH TTpaBuia
pu paboTe ¢ yueOHbIM U 1a00pPaTOPHBIM 000PYIOBAHHEM;

YyMEHUE  KPUTHYECKH  OICHMBAaTh W  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTHYECKOTO COJIepKaHMs, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3TMYHBIX
HMCTOYHUKOB (CpeICTBa MAacCcOBOW HH(OpMAIUU, HAYYHO-TIOMYJSPHBIE MaTEpUaIb),
paccMaTpuBath riao0agbHbIe HKOJIOTHYECKUE MPOOJIEMbl COBPEMEHHOCTH, (OPMHUPOBATH
10 OTHOIIICHHUIO K HUM COOCTBEHHYIO TIO3UIINIO;

yMEHHUE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
Oronornyeckyo MHPOPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCTOJIH30BATh
NOHSTUWHBIN anmapar OuOJIOTHH.
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10 xaacc
HaumenoBanue KoIm4aecTso duekTpoHHbIe (LM (POBHIE) 00pa3oBaTeIbHbIE PeCyPChl
Ne KoauyecTBo
W pa3siesioB 1 TeM y4eGHOro npeamera 4ACOB s patTea
NPOBEPOYHBIX
Tema 1. buosorus kak Hayka 1 bubmmnoreka [IOK https://m.edsoo.ru/7f413368
Tema 2. J)KuBble CHCTEMBI M MX OPTaHU3ALIHS Bbubmnoreka ITOK https://m.edsoo.ru/7f413368
Tema 3. XuMuveckuii coctaB U CTPOCHHE 1 bubmmnorexa LIOK https://m.edsoo.ru/7f413368
KJIETKH
4 Tewma 4. JKusnenesreabHOCTh KIETKH bubnnorexka ITOK https://m.edsoo.ru/7f413368
5 Tema 5. Pa3MHOKEHUE M WHAUBUYAITBHOEC 2 Bbubmnoreka ITOK https://m.edsoo.ru/7f413368
pasBUTHE OPraHU3MOB
6 Tema 6. HaciieACTBEHHOCTh U U3MEHYHUBOCTD 8 1 bubmnoreka ITOK https://m.edsoo.ru/7f413368
OpraHM3MOB
7 Tema 7. Cenekiust OpraHu3MOB, OCHOBBI 3 1 bubnunotexa [IOK https://m.edsoo.ru/7f413368
OHMOTEXHOJIOTUHU
PeszepBHOE Bpems 1
OBILEE KOJIMYECTBO 34 7
YJACOBIIO ITPOI'PAMME
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11 kanacc
HaumeHnoBanue KomuecTso JuekTpoHHbIe (HU(pPOBbIE) 00pa3oBaTeIbHbIE PECYPChI
Ne KoimnuecTBo
1w/ pa3JeoB M TeM yueOHOro mpeaMera YACOB Epam“qec“"x
NPOBEPOYHBIX
Tema 1. DBOMIOIMOHHAS OUOJIOTHS Bbubmnoreka ITOK https://m.edsoo.ru/7f413368
Tema 2. Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU Ha bubmmnorexa LIOK https://m.edsoo.ru/7f413368
3emuie
3 Tema 3. Opranu3Msl 1 OKpyIKaromias cpeza 5 bubmmnoreka [IOK https://m.edsoo.ru/7f413368
4 Tema 4. CooOl1ecTBa ¥ S3KOJIOTHYECKUE CUCTEMBI 9 Bbubmnoreka ITOK https://m.edsoo.ru/7f413368
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 33
YACOB IIO ITPOTPAMME
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denepanbHas paboyas nporpamma | buc

YUYEBHO-METOJJNYECKOE OGECIIEYEHHUE OGPA3ZOBATEJIBHOI'O

IPOILIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

buonorus 10 knacc: yue6. Jlns obmeodpazoBat. Opranuzanuii: 6a3oBsiii ypoBeHs /B.B. [laceunnk u
ap.; mox pen. B.B. Ilaceunuka. — 3-e uza. — M.: Ilpocsemienue, 2021. - 223 c. : wi. — (JIua#s )KU3HN).

buonorus 11 kmace: yue6. s obmeobpazoBar. Opranusanuii: 6a3oBeiii ypoBeHs / B. B. [Taceunuk,
I'. T'. lIBenoB, A. A. Kamenckuii, A. M. Py6mos, 3. I'. I'anontok; mox pen. B.B. Ilaceunuka. — 4-¢
u3a. — M.: Ilpoceemenue, 2021. - 273 c. : un. — (JIuHUs KU3HM).

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

buonorus 10 kmace: yue6. st o6meodpazosat. Opranusanmii: 6a30BbIi ypoBeHs /B.B. [Taceunnk u
ap.; mox pen. B.B. [Taceunuka. — 3-¢ u3a. — M.: IIpocBemenue, 2021. - 223 c. : wi. — (JIunus
KU3HH).

buonorus 11 kmace: yue6. st ob6meodpazosar. Opranusanmii: 6a30BbIii ypoBeHs / B. B. Taceunuk,
I'. T'. [lIBenoB, A. A. Kamenckuii, A. M. Pyouos, 3. I'. 'anonrok; nmoxa pen. B.B. Ilaceunuka. — 4-¢
u3n. — M.: IIpoceemenue, 2021. - 273 c. : wi. — (JIuaAS )KU3HN).

Bbuonorus : O6mas 6uonorusi. 10—11 knaccer: MeToamueckoe nmocobue Kk yaeOHUKy A. A.
Kamenckoro, E. A. Kpukcynosa, B. B. [laceunuka «buonorusi. O6mas 6uonorusi. 10—11 xiaccel.
bazogsrit ypoens» / B. B. [laceunuk, I'. I'. llIsenioB. — M.: [Ipoda, 2015. — 190, [2] c. : um.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info
http://www.darwin.museum.ru

Brnbnnoteka LJOK https://m.edso0.ru/7f413368
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