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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu  pas3paboTke TMporpaMmbl MO  OHOJOTHU  TEOPETUUYECKYHD  OCHOBY JIS
OTIPE/ICIICHUS TOAX0JI0B K (POPMHUPOBAHHUIO COJICPKAHUS YUYEOHOTO MpeaMera
«buonorus» COCTABUJIH: KOHILIETITYaJIbHbIE HOJIOKEHUS dI'oC COO
0 B3aMMOOOYCJIOBJICHHOCTH I11eJIel, COAepKaHus, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHUH K
YPOBHIO TOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00 OOmMUX MeNsxX ¢ MPUHIUIAX,
XapaKTEPHU3YIONTUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHET0 00Iero 00pa3oBaHus B
Poccuiickoit Denepariu, a Takke MOJIOXKEHUS O creruduKe OMoJIoTuH, e€ 3HAaYCHUU B
MO3HAHUU KUBOU MPUPOJBI U 0OECIEUEHUHU CYIIIECTBOBAHUS YEJIOBEUYECKOTO OOIIECTBA.
CoriacHO Ha3BaHHBIM TIOJIOKEHUSIM OIpEJIeNIeHbl OCHOBHBIE (DYHKIIMH MPOTrpaMMBbl IO
Ouosioruu u e€ CTPyKTypa.

[Iporpamma no 6uosoruu Aa€T NpeacTaBIEHUE O LEAX, 00 00IIel cTpaTeruu o0y4eHus,
BOCIIMTAHUSI M PA3BUTHS OOYYAIOUIUXCS CPEJACTBAMH YUYE€OHOIO MpeaMeTa
«buonorus», omnpenenser o00s3aTEbHOE MPEAMETHOE COJIEPXKAHUE, €ro CTPYKTYpY,
pacnpeaeeHyue o pa3jiesiaM U TeMaM, PEKOMEHIyEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUS
y4eOHOro MaTepuaia ¢ yuéToM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKU
00pa3oBaTEIBLHOIO MPOIECcca, BO3PACTHBIX 0COOCHHOCTEH 00yUarOIIMXCs.

B nporpamme mno OMOJIOTMM TakXe€ YUYMUTHIBAIOTCS TPEeOOBaHUS K IUJIAHUPYEMBIM
JUYHOCTHBIM,  METAlpEeJAMETHBIM U  TPEAMETHBIM  pe3yjibTaTaM  OOyYEeHUs B
GbOpMUPOBAaHUM OCHOBHBIX BHIOB Yy4e€OHO-IO3HABATEIBHOU JIESITEIHLHOCTH/yICOHBIX
NEeUCTBUN 00yUaroIIMXCsl IO OCBOCHUIO COACPIKAHUSI OMOJIOTHYECKOr0 00Opa30BaHUsI.

B mporpamme no 6uonoruu (10—11 xnaccel, 6a30BbIii ypOBEHb) peaii30BaH MPUHLMUIT
MPEEMCTBEHHOCTH B HW3yYCHHH Ouosoruu, Omaromaps dYemMy B HeEl



IPOCMATPUBAETCS HAMPABICHHOCTh HAa Pa3BUTHE 3HAHUH, CBA3AHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, IIEHHOCTHBIX  OpPUEHTAlMid  JIUYHOCTH,
HKOJIOTUYECKOTO MBIIUICHHS, TPEJCTABICHUN O 3I0POBOM 00Opa3e KU3HU U OepeKHBIM
OTHOILLIEHUEM K OKpy’Karouen npupomHou cpene. lloatomy Hapsany ¢ u3ydeHHeEM
00111e0MOJIOTUYECKUX TEOpUM, a TaKkKe 3HAHUW O CTPOCHUM MKUBBIX CHUCTEM Pa3HOTO
paHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX IMPOILECCOB B MpPOrpaMMme Mo
OMOJIOTUU y/EeJIEHO BHUMAHUE MCIIOJIb30BAHUIO TOJYYEHHBIX 3HAHWUU B MOBCEIHEBHOU
KU3HU I pEICHUs MPUKIIAJHBIX 33/1a4, B TOM YHCIIe: MPOPUIAKTUKH HACIEACTBEHHBIX
3a00JIeBaHUN YeJIOBEKa, MEAMKO-TeHETHYECKOTO KOHCYJIbTUPOBAHUSA, OOOCHOBaHUS
HKOJIOTHYECKH 11€TIECO00PA3HOTO MOBEACHUS B OKpY>KArOIIeH IPUPOAHON cpesie, aHallu3a
BJIMSIHUSL XO3SUCTBEHHOW JIEATEIBHOCTH 4YEJOBEKa HAa COCTOSHUE TPUPOAHBIX U
UCKYCCTBEHHBIX OJKOCHCTEM. YCHJICHHWE BHUMAaHHUs K MPUKIAAHOW HaAIMpaBICHHOCTU
yueOHoro rmnpenmera «buonorus» NpPOJUKTOBAHO HEOOXOIUMOCTBIO OOECTeueHUs
YCIIOBUHM /JIsi PEIICHUS OJHOW M3 AaKTyaldbHBIX 3a7ad LIKOJBHOTO OHMOJIOTHMYECKOTO
oOpa3oBaHMs, KOTOpas MpeanonaraeT (GOpMUPOBAHHE y OOy4arOUIMXCA CIIOCOOHOCTH
aanTUPOBATHCS K M3MEHEHUSAM JUHAMHYHO PAa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.
[Iporpamma no GMOJIOTUU SIBIISAETCS OPUEHTHPOM JIJIsi COCTABJICHUSI pabOUYUX MPOTpaMM,
aBTOPBI KOTOPBIX MOTYT MPEJUIOKUTH CBOW BapUaHT IMOCJIEIOBATEILHOCTH U3YYCHUS U
CTPYKTYypbl ~y4eOHOTO MaTepuana, CBOE BHUACHHE IyTel (QopMHpOBaHUS Y
oOyuaromuxcst 10—11 kjmaccoB NpeaMETHBIX 3HAHUM, YMEHMH M CHOCOOOB y4eOHOM
JESTENIbHOCTH, a TaKXKe METOAMYECKUX peUICHWH 3aJad BOCIHUTAHUS U Pa3BUTHS
cpencTBamu yuyeOHoro npeamera «buosorus».

buonorust Ha ypoBHE cpeqHero ooOumero o0pa3oBaHUs 3aHMMaeT BaxkHOe MecTo. OH
obecnieunBaeT (GOpMUPOBAHUE Yy OOYUAIOIIMXCS TPEJACTABICHUN O HAy4YHOW KapTUHE
MUpa, pacuupsieT ¥ 0000IIaeT 3HAHUS O KUBOU MPUpOJIe, €€ OTINYUTEIBHBIX MPU3HAKAX
— YPOBHEBOW OpraHU3allid U JBOJIOLWH, CO3MAaET YCIOBHUS AJISA: TIO3HAHHUSA 3aKOHOB
KUBOW MPUPOABI, GopMUPOBaHUs (YHKIIMOHATIEHOW TPAMOTHOCTH, HABBIKOB 3I0POBOTO
U 6e30macHoro 0opasa >KU3HH, 3KOJOTMUYECKOr0 MBIIIIEHUS, IEHHOCTHOTO OTHOIIEHUS K
YKUBOW MPUPOJE U YETOBEKY.

bonbiioe 3HaueHue OWONOTHST HMMEET TAakXKe JIs PEIICHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 3a7a4 CPEIHEro 00Imero o0pa3oBaHUsA, COIMATM3AIUN O0YyJarONUXCsl.
W3ydenne Omonoruu oOecreunBaeT yCJIOBHUS A (POPMHUPOBAHUS WHTEIICKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX W  WH(GOPMAIIMOHHBIX  HABBIKOB, ACTETHYECKOW KYJIBTYPHI,
CIOCOOCTBYET MHTErpallii OWOJIOTUYECKUX 3HAHWW C MPEACTaBICHUSIMH W3 IPYTHX
y4eOHBIX TPEIMETOB, B YACTHOCTH, (U3NKH, XUMHH U Teorpaduu. HazpaHHbie
MOJIOKEHUS O TIPEeTHA3HAYCHUH YueOHOTo TIpenMeTa « BHomorusy» cocTaBuiIM OCHOBY IS
ompeieNieHUus] TMOAXOJ0B K OTOOPY H  CTPYKTYPHUPOBAaHUIO €ro  COJICpXKaHWUS,
IPEJICTaBICHHOIO B IporpaMMme 1o OMOJIOTHH.

OT60p coneprkanusi yueoHoro npeamera «buosaorus» Ha 0a30BOM YPOBHE OCYIIECTBIIEH
C MO3ULUK KYJbTypOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPBIM OOyUaromuecs
JOJDKHBI OCBOMTBH 3HAHUS U yMEHUS, 3HAYUMMbIE ISl (POpMUPOBaHUS



oOmIeil KynbTypbl, ONpEAeNAIonue aJeKBaTHOE MOBEACHUE YEIOBEKa B OKPYKaOIIEH
NPUPOAHON cpefie, BOCTpEOOBAaHHBIC B TIOBCEAHEBHON JKM3HM W MPAKTHUYECKOU
nestenpHocTH. Oco0oe MecTo B 3TOM CHCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTHI
COJIep)KaHusl, KOTOpBbIE CIyXaT OCHOBOM [isi (OPMHUpPOBAHUS MPEACTaBICHUN
O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHE MHpa M LIEHHOCTHBIX OPHEHTALMSIX
JUYHOCTH, CIOCOOCTBYIOIIMX T'YMAaHU3AIMHA OMOJIOTHYECKOTO 00pa30BaHusl.
CTpykTypupoBaHHe  coAepKaHMs ~ y4eOHOro  Marepuaja B Iporpamme Mo
OMONOTMM  OCYHIIECTBIEHO C€  Y4€TOM MPUOPUTETHOTO  3HAUYEHHUs 3HAHUHN 00
OTJINYUTENBHBIX OCOOEHHOCTSIX XMBOM MPUPOIBI, O €€ YPOBHEBOM OpraHu3alud H
IBOJIIOLMU. B COOTBETCTBHM C 3THUM B CTPYKType yueOHoro mnpenmera «buomorus»
BBIJICJICHBI CIIEAYIOIINE CcoAepKaTeiabHble JUHUU: «buosorns kak Hayka. Meroasl
HAay4yHOro mMo3HaHus», «KieTka kak Ouojornyeckas cucrtemMa», «OpraHusm Kak
ouonornyeckas cucremMa», «CuctemMa M MHOroo0Opasue OpPraHMYECKOro MHPay,
«IBOJIIOIUS KUBOU TPUPOJIBD), « IKOCUCTEMBI U IPUCYILAE UM 3aKOHOMEPHOCTI.

[lens u3ydyeHuss yueOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIQJICHUE
00y4YalOMIMMUCA 3HAHUSIMU O CTPYKTYpPHO-(PYHKIIMOHAJIBHOW OpraHu3alluy >KUBBIX
CHUCTEM pa3HOr0 paHra M MNpUOOpPETEHHWE YMEHHMM HCIOJNb30BaTh JTH 3HAHUS
JUIsl TPAMOTHBIX JEHCTBUHA B OTHOIIEHHMH OOBEKTOB JKMBOM MPUPOABI U PEIICHHS
Pa3JIMYHBIX )KU3HEHHBIX MTPOOJIEM.

Joctuxenue LEH U3y4YeHUs y4eOHOTO npeaMera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEUMBAETCS PELICHUEM CIIEAYIOLIUX 3a/]1a4:

OCBOCHHE OOYYarOUMMHUCS CHUCTEMbl 3HAHUW O OHOJOTHYECKUX TEOPUSX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX,  THUIOTE3aX,  MpaBWiaX,  CIyXaluX  OCHOBOM
JUIst JOPMUPOBAHUS MPEJICTABIICHUN O €CTECTBEHHO-HAYUYHON KapTHHE MHPA, O METOJIaX
HAY4YHOTO MO3HaHUs, CTPOSHUH, MHOT000pa3nuu U 0COOEHHOCTSX JKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpPraHU3alliM, BBIJAIOLIMXCSA OTKPBITUAX W COBPEMEHHBIX HCCIEIOBAHMIX
B OMOJIOTHH;

dbopmupoBaHre y  oOydYaromuxcsi ~ TO3HABATENbHBIX,  WHTEJUICKTYyaJIbHBIX U
TBOPUYECKUX CITIOCOOHOCTEHN B MPOIECCE aHANIM3a JAHHBIX O MyTSIX Pa3BUTHs B OHMOJIOTHH
Hay4YHBIX B3TJIAJIOB, UAEH U TMOAXOJIOB K M3YUYEHHIO >KUBBIX CHUCTEM Pa3HOTO YPOBHSA
OpraHu3alluy;

CTAHOBJICHHE Yy OOydJaronmmuxcs oOIell KynbTyphl, (DYHKIIMOHAIBLHON TPaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHITH M OILICHUBATh SIBJICHUS OKPYKAIOIIEr0 MHUpa >KUBOU
IPUPOBLI HA OCHOBAHHUY 3HAHUHN U OTBITA, MOJYUYEHHBIX MPU U3YYCHUN OUOJIOTHH;
dbopmupoBaHrEe y OOYYAIONMIMXCS YMEHUN WJUTIOCTPUPOBATH 3HAYCHHE OMOJOTUYECKUX
3HAHUH B TMPAKTHYECKOW  JESATENBHOCTH YEJIOBEKAa, Pa3BUTHUM  COBPEMEHHBIX
MEUITUHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM >KUBOWU TMPHUPOIBI,
HEOOXOIMMOCTH OEpEeX)HOT0 OTHOILIECHUA K HeH, COOMIOAEHUS 3THYECKHUX HOPM IpH
MIPOBEICHUH OMOJIOTHYECKUX UCCIICIOBAaHUM;

OCO3HaHUE LEHHOCTH OMOJOTHYECKUX 3HAHWM JIJISl MOBBIIICHUS] YPOBHS SKOJOTUYECKON
KYJIBTYpPHI, 17151 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NPUMEHEHHE TMPHOOPETEHHBIX 3HAHMM M YMEHUH B TOBCEAHEBHOW IKU3HU IS
OIICHKU TMOCIHEACTBUN CBOEH AESATENHHOCTU MO OTHOLIEHUIO K OKpY’XKalolleh cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE M COONIOIGHHE Mep MNPOPHIAKTUKH
3a00JIeBaHU.

B cucreme cpenHero oOmero oOpa3zoBaHusi  «buonorus», u3ydaemasi Ha
0a30BOM ypOBHE, SIBIIsICTCA 00s3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOASIIMM B COCTaB
npeaMeTHoi obnactu «EcTecTBeHHO-HAYYHbBIE TPEIMETHD.

OO01ee 4KCIIO YacoB, PEKOMEHJOBAHHBIX A U3y4YeHHs Ouosioruu — 68 yacos: B 10
kiacce — 34 yaca (1 yac B Henmemo), B 11 kmacce — 34 yaca (1 gac B Hemenio). B
COOTBETCTBUM C Y4EOHBIM IJIaHOM IIKOJIBI Ha 2024-2025 y4yeOHbI IO U paccCurTaHa Ha
102 yueOHbIx yaca B roa (3 yaca B Henento) B 10 kiacce. /[Ba JOMOJHUTENIBHBIX Yaca B
Hezemo B 10 kiacce BBIACIEHO 32 CUET IIKOJIbHOM YacTu, GOpMHUPYEMON ydaCTHUKAMU
0o0pa30BaTeNIbHBIX OTHOILIECHUH.



COAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJiorusi Kak Hayka

buonorns kak Hayka. CBs3b OWONOTHM C OOIIECTBEHHBIMH, TEXHHUYCCKUMHU U
JPYTUMH €CTECTBEHHBIMH HayKamu, (Quiaocoduei, dTUKON, SCTETUKON W IpaBoM. Poiib
ouosioruu B (HOPMUPOBAHMHM COBPEMEHHOM Hay4dHOW KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HaYK.

Metoapl TO3HAHUS KUBOW MpUpOAbl (HAOIIOJIEHHE, HSKCIIEPUMEHT, OIKCAaHuE,
U3MepeHue, Kiiaccuukalys, MoJeIMpPOBaHNE, CTATUCTHYECKAst 00pabOTKa JaHHBIX ).

Hemoncmpayuu:
Ilopmpemuwi: Y. [lapsun, I'. Mennens, H.K. Konsuos, /. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeTOJIbI TIO3HAHUS )KUBOW TTPUPOJIBD».

Jlabopamopnsie u npakmuueckue paoomoi:
[Ipaktnueckass padora Ne 1. «Mcmonp3oBaHHE pa3IUYHBIX METOJOB NPU H3YUYEHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPraHU3AIUSs

Kusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouojoruu. OTIudHe KUBBIX
CHUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OumocucTeM W HX pa3zHoOOpa3ue. YPOBHU OpraHu3alid OHOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHbIA, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJISIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTreOLIeHOTHYECKUI), OMOChEpHBI.

Jemoncmpayuu:

Tabnuyvl u cxemol: «OCHOBHBIC IPU3HAKH KUZHIN», « Y POBHU OpPTaHU3ALNN KUBOU
TIPUPOJIBI.

Obopyoosanue: Mmoaenb moJiekybl JJHK.

Tema 3. XumMnyeckuii coOCTaB U CTPOEHHE KJIETKH

XUMHUYECKHM  COCTaB  KJIETKM.  XUMHYECKHME  JJIEMEHTBI:  MaKpOXJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEILIECTBA.

OyHKIIMA BOJbl U MHUHEPAJIbHBIX BEIIECTB B KieTke. llogaep:kaHue OCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMMHOKHCIOTBI — MOHOMEpHI OEJKOB.
He3zameHnnmble W 3aMEHUMBICE AMHHOKHMCIIOTBHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYPBI O€IKOBO MOJIEKY bl (NIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. brnomornueckue GyHKIUN OCIIKOB.
depmeHThl — Onosiormueckue Kartanuzatopbl. CTpoeHue (GepMeHTa: aKTHBHBIA ICHTP,
cyoctpatHas crneuupuunocts. Kodepmentel. Butamunbl. Otauuus ¢(epMeHTOB OT
HEOPraHUYECKUX KaTAIM3aTOPOB.



VYrneBoabl: MoOHOcaxapunabl (TJIIOKO3a, pub03a W JAe30KcHpuOO03a), Aucaxapuibl
(caxapo3a, JaKTo3a) W  MOJUCaxapuibsl  (Kpaxmall, TJIMKOT€H, LEeJUII0JI03a).
buonoruueckue QyHKIIUU YTI€BOJOB.

Jlununpr:  Tpurauuepuasl, Gocdomunuapl, crepounbl. ['mapodunsHO-THIPOGHOOHBIC
cBoiicTBa. buonorumueckue @yHkiuu nunuaoB. CpaBHEHUE VYIJIEBOJOB, OEIKOB U
JIMITAJIOB KaK HCTOYHUKOB SHEPTHUH.

Hyxkneunossie kucnotsl: JJHK u PHK. Hykieotnasl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenue u pynkiuu PHK. Bunst PHK. AT®: ctpoenue u
byHKIUH.

[{utonoruss — Hayka o kiueTtke. Kilerounas teopus — npuMep B3aUMOJIECHCTBUS UAEU U
(dakTOB B HAYYHOM MO3HAHUH. METO bl N3YUECHHS KIETKH.

Knerka kak nenoctHas xuBas cuctema. O01une npu3Haky KJIETOK: 3aMKHYyTasi Hapy KHasi
MeMOpaHa, mosekyJisl JIHK kak renetnueckuii anmnapar, cuicteMa CUuHTe3a Oeska.

Tunel KJIETOK: 3yKapuoTHYecKas W HpokapuoTudeckas. OCOOEHHOCTHM CTpOEHUs
npokapuoTnyeckou kierku. Knerounas crenka 6akrtepuii. CTpoeHUE 3yKapHOTUYECKOU
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTEILHOM, J)KUBOTHON U TPUOHOM KJIETKHU.
[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAas CTEHKAa, TIJIMKOKAJIMKC, HX
¢ynkuuu. Ilnazmartnyeckass memOpaHa, e€ cBoiictBa M (yHkuuu. Lluromnazma u eé
opranousibl. OnHomemOpanHble opraHouabsl kietku: OIIC, ammapar ['onbaxw,
an3ocombl.  [lomyaBTOHOMHBIE  OpPraHoubl  KJIETKH: MUTOXOHIPHH, IUIACTH]IBI.
[TpoucxoxaeHnne MUTOXOHIpUH U mactu. Bunel mnactun. HememOpaHHble opraHOUIbI
KJIETKU: pUOOCOMBI, KJIETOUHBIM LEHTP, LEHTPUOIN, PECHUYKHU, XKryTUKU. DyHKUIUU
OpPraHouJI0B KJIETKU. BKitoueHus.

Anpo — perynsatopHbldi ueHTp kieTku. CrpoeHuwe sapa: danepHas 00010YKa,
KapUOoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KJIETKE.

Hemoncmpayuu:

Ilopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Juaepammobi: «PacnipenesieHue XUMUYECKUX DJEMEHTOB B HEKUBOU NPHUPOACH,
«PacripeneneHue XuMUYECKHUX DJIEMEHTOB B )KUBOU MPUPOJIE».

Tabnuyvr u cxemwr: «llepmonmueckass TabMUIIa XUMHUYCCKHX DJIEMCHTOBY,
«CTpoeHue MOJIeKyJbl BOJbI», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenne monekynst ATOy,

«CTpoeHue >yKapuoTHUYECKOM KIeTKn», «CTpoeHue >KMBOTHOM KiIeTkn», «CTpoeHue
pacTUTENbHOM KIIeTKN», «CTpoeHHe NPOKApUOTHYECKOM KieTkn», «CTpoeHue sjpa
KJIECTKNY», « YTIEBOABDY, «JIMIIMIBI.

Obopyoosanue: CBETOBOW MHKPOCKOI, O0OpYJOBaHHUE JUIsl TPOBEACHHS HAOIIOACHUM,
W3MEpPEHUHN, OSKCIEPUMEHTOB, MHKpOIpenapaTbl PacTUTEIbHBIX, JKUBOTHBIX U
OaKkTepUaJIbHBIX KJIETOK.



Jlabopamopnvie u npakmuueckue padbomul:

JlabopaTtopHas padota Ne 1. «/3ydeHue KaTaJIUTUYECKONW aKTUBHOCTU (epMEHTOB (Ha
pUMepe aMUJIa3bl WIIM KaTajlasbl)y.

JlabopaTopHass padota Ne 2. «/3ydeHwe CTpOeHUS KJIETOK PACTECHUH, KUBOTHBIX H
OaKTepHil MoJ MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCaHUE».

Tema 4. ) KusHenesATeIbHOCTb KJIETKHU

OO6MeH BemecTB, WIM MeTabonmu3M. AccuMuisanusg (TJIaCTUYECKU  OOMEH) u
TUCCUMWISIIUA  (PHEpreTuueckuidi OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonmu3ma. Poiib 3aKOHOB COXpaHECHHsI BEIIECTB W DSHEPrUM B IMOHUMAaHUU
MeTaboIu3Ma.

Tumnbl oOMeHa BellecTB: aBTOTPodHBIM U rerepoTpodHbii. Pons (epmeHTOB B
0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®dotocunte3. CBeroBas W TemHOBas (a3l (orocuHTe3a. Peaknuu (dorocuHTe3a.
D¢ dextuBHOCTh hoTOCUHTE3a. 3HaUeHUE (HOTOCUHTE3a JJIA KU3HU Ha 3emiie. BiusHue
yCIOBUM cpeabl HAa (DOTOCHHTE3 U CHOCOOBI TOBBIINIEHUS €ro MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHU.

XeMOCHHTe3. XEeMOCUHTEe3Upytone OakTepun. 3HaAUCHWE XEMOCHUHTE3a JUIsl KU3HU Ha
3emie.

DHepreTudeckuii oOMeH B KieTke. PacimieryieHne  BelIeCTB,  BBIJACJICHHUE U
aKKyMYJUpPOBAHHE HSHEPIrUM B KJIETKE. JTambl SHEPreThuYeckoro obOMeHa. [ nmukomms.
bpoxenne u ero Buabl. KuciopogHoe OKHCIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunupoBanne. IPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.
Peakniuu marpuynoro cunHTe3a. ['eHermueckass undopmanus u JHK. Peanuzanus
reHeTudecko uHpOpMaMu B KIETKe. [E@HEeTHYeCKMid KOJ U €ro CBOWCTBA.
Tpanckpuniust — marpuunbiii cuaTe3 PHK. Tpancnsiusa — O6uocunTe3 Oenka. DTarbl
TpaHcisiiuu. KonupoBanue aMuHokucnoT. Pois pubocom B OuocuHTese Oenka.
Hexnerounsie ¢opmbl kxu3Hu — BUpycbl. Mcrtopusi otkpeitusi Bupycos ([I.W.
WBanoBckuit). OCOOEHHOCTH CTPOCHMS M JKM3HCHHOrO IMKJa BUPYCOB. bakTepuodaru.
bosie3Hn pacreHuid, KHUBOTHBIX M YEJIOBEKA, BbI3bIBAEMBIE BHpycamu. Bupyc
ummyHoaeduiuta yenoeka (BMUY) — Bo3dynurens CIIN/la. OO6paTtHas TpaHCKpHUIIIIKS,
peBepTasa u unrerpasa. [IpodunakTuka pacnpoCTpaHeHUsI BUPYCHBIX 3a00I€BaHUIA.

Jemoncmpayuu:
Iopmpemwi: H.K. Konbuos, .M. UBanosckuii, K.A. Tumupszes.
Tabauywt u cxemol: «Tumel nuTaHus», «MeTtabomusm», «MUTOXOHIPHS,

«JHepretnueckui  oOmen», «Xioporacty, «®otocuHTe3n, «CtpoeHue JIHK»,
«Ctpoenne u (yHKIIMOHMpOBaHUE TeHa», «CuHTEe3 Oenka», «['eHEeTHYeCKUd KOmI»,
«Bupyco», «baktepuodarn», «CtpoeHue u Ku3HeHHBIM 1wk Bupyca CIIN/la,
oakTepuodaray, «Permukarms JJTHK.

Obopyoosanue: Mopemm-amumkamm - «Yasoenne JIHK wu  tpanckpunums»,
«buocunres 0enka», «CTpoeHue KIETKU», Mojaenb cTpykTypsl JJHK.



Tema 5. Pa3MHOKeHHe U HHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB

KneTounslii 1uki, win KU3HEHHBIM UK kieTku. WHTepdaza u murtos. Ilporeccsi,
nporekatoume B uHTepdaze. Permnukamus — peakuus MmarpuuyHoro cunrtesa JIHK.
CrtpoeHre XpoMocoM. XpOMOCOMHBIN HA0Op — KapHOTHUIl. [UMIOUIHBIN U rarion IHbIN
XpOMOCOMHBIC Habophl. XpoMmatuasl. [luTomormueckre OCHOBBI PAa3MHOXKCHHS U
WHJMBUAYAJIBHOTO Pa3BUTHS OPTaHU3MOB.

Henenue xnetkn — muto3. Cragum muto3a. lIpoueccel, mpoucxomsdmue Ha pa3HbIX
CTaJusAX MUTO3a. bHOIOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KIETKHA — alloNTOo3.

@opMbl pa3MHOXKEHUSI OpraHu3MoB: Oecrosoe M ToJoBoe. Buubl Oecnosioro
pa3MHOXKEHUS:  JeJICHUE HaJABOE, I[MOYKOBAaHWE OJHO- U  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHE, BETreTATUBHOE pa3MHOXKEHHUE. VICKYyCCTBEHHOE KIOHHUPOBAHUE
OpraHU3MOB, €r0 3HAYEHHE JIJIS1 CEJICKIUU.

[TonoBo€e pazMHO)KEHUE, €0 OTIANYUS OT OECIIOJIOTO.

Meito3. Craguu meio3a. IIponeccsl, npoucxoasume Ha craausx Mmenosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. bronornueckuid CMbICII U 3HAUEHUE ME03a.
["ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK y )KMBOTHBIX. [10JI0BbIE Kene3bl:
CEeMEHHUKM # su4YHUKU. OOpa3oBaHHME€ U Pa3BUTHE TOJOBBIX KIETOK — TaMeT
(cmepmaTto3ouy, SULEKIETKA) — crepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOCHUS
AWLEKJIETOK U criepMaTo3ouaoB. Omionorsopenue. [lapreHorenes.

NHnuBuayabHOE pa3BUTHE (OHTOTCHE3). DMOPHOHAIBHOE pa3BUTHE (SMOpPHOTCHE3).
OTtanbl SMOPUOHAIILHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJICHUE,
racTpyJsiuus, OPTraHOTEHES. [TocTamMOpuoHaIBEHOE pasButue. Tumbl
MOCTAIMOPHOHAIBHOTO Pa3BUTHSL: MPAMOE, HenmpsiMoe (JTMYMHOYHOE). BiusiHue cpenbl Ha
pa3BUTHE OPTaHU3MOB, (haKTOPBI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOJICTRA.

Poct u pasButue pacrenuii. OHTOreHe3 IBETKOBOI'O pPACTEHUSA: CTPOCHHUE CEMEHH,
CTaJIuy Pa3BUTHSL.

Hemoncmpayuu:

Tabauyvt u cxemvi: «POPMBI pa3MHOKEHUS OPTaHU3MOBY, «J[BOMHOE OTIIIOIOTBOPEHHUE Y
LIBETKOBBIX PaCTeHUN», « BereratTuBHOE pa3MHOKXEHHUE PACTEHUI,

«/lenenue ket Oaktepuii», « CTpOCHHUE MOJIOBBIX KIETOK», « CTPOSHUE XPOMOCOMBD,
«Knerounbi nukin», «Pemmukanus JJHK», «Muto3y», «Meno3y», «llpsMoe n Henpsimoe
pazButue», «l'amMeroreHes y MIIEKONUTAIOIMINX U YeloBeKka», «OCHOBHbIE CTaauu
OHTOTECHE3.

Obopydosanue: MUKPOCKOI, MHUKpomnpenapatbl «CrepMaTo30uabl MIIESKOUTAIONIECTOY,
«SHnekneTka MICKONUTAMIEro», « KapruokrnHe3 B KJIETKaX KOPEIIKa JIyKa», MarHUTHas
Mojaenb-anIukausa  «Jleneane kierkm», wmoxaenb JIHK, Momens MeradasHoi
XPOMOCOMBI.



Jlabopamopnvle u npakmuyueckue paoomul:

JlabopaTtopHuas pabora Ne 3. «HabGmonenne MuTo3a B KJIETKaX KOHYMKA KOpEITKa JTyKa
Ha TOTOBBIX MHUKpOTIpEnaparax».

Jlabopatopuas pabGota Ne 4. «M3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOITperapaTaxy.

Tema 6. HaciiencTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB

[Ipenmer u 3agaum reHeTtuku. lMcropus pasBUTHS TEHETUKU. PoOnp HUTONOTHM U
AMOPHOJIOTHH B CTAaHOBJICHWU I'eHETUKHU. BKJam pocCUiCKUX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeToabl TEHETHUKH (THOPHUIO0JOTUUECKUN, ITUTOTCHETUYCCKUM,
MOJIEKYJISIpHO-TeHeTHUEeCKUil). (OCHOBHBIE TE€HETHYECKHEe MOHATUA. ['eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIUBAHUMN.

3aKOHOMEPHOCTH  HACJEIOBaHUS NPU3HAKOB, ycTaHOBiIeHHble [. Menaenem.
MonorubpuiHoe CkpelnmBaHue. 3aKoH e€IuHO-00pa3usi THOPUOB MEPBOTO MOKOICHUS.
[IpaBriio TOMUHHUPOBAHUS. 3aKOH PACIIEIUICHUS] MTPU3HAKOB. [ UIIOTE3a YUCTOTHI TaMET.
[TomHOE ¥ HEMOTHOE JOMUHUPOBAHHUE.

JuruOpugHoe CKpenuBaHue. 3aKOH HE3aBUCHMOIO  HACJIEIOBAaHUS IPU3HAKOB.
[{uToreHeTnyeckre  OCHOBBI  JUTHOPUIHOTO  CKpPEIIMBAaHMS.  AHAIU3UPYIOIEEe
ckpenuBanue. Mcrnosb30BaHWE AaHAIM3UPYIOUIETO CKPEIIMBAHUS JJISl  ONPEACIICHUS
TeHOTHUIIa OCOOHU.

CuennieHHoe HacienoBaHue npu3HakoB. PaGora T. Moprana mno cuenjieHHOMY
HaCJIEIOBAaHUIO TeHOB. HapyiieHne cuerieHust FeHOB B PE3YJIbTaTE KPOCCUHIOBEPA.
XpOMOCOMHasl TEOpUS HACJIEACTBEHHOCTHU. | €HETUUECKHE KapThl.

['enernka nmona. XpoMOCOMHOE OMPENEICHHUE MO0JIa. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble Opranu3mel. HaciienoBanvue npu3HaKkoB, CUEILUICHHBIX
C TIOJIOM.

N3MeHunBOCTh. BHIBI M3MEHUYMBOCTH: HEHACJEACTBEHHAs W HAacieACTBeHHas. Poib
cpenbl B HEHACIEJICTBEHHONW W3MEHYMBOCTH. XapaKTepUCTHKA MOJUPUKAIMOHHON
W3MEHYMBOCTH. BapuanuoHHBI psAx W BapuauuMoHHas KpuBasg. Hopma peakuun
npu3Haka. KonnyecTBeHHbIE M KAUECTBEHHBIC MPU3HAKKU U X HOpMa peakiuu. CBoMCTBa
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.

Hacnencreennas, 15810 TEHOTUIINYECKAs, W3MEHYUBOCTb. KomOunaTuBHas
W3MEHYMBOCTh. Mei03 U TOJIOBOM MPOIECC — OCHOBa KOMOMHATUBHON M3MEHYMBOCTH.
MyTtainuonHasi u3MeH4YMBOCTh. Kitaccuduxainus myTanui: TeHHbIE, XPOMOCOMHEIE,
reHoMHble. Yacrota W nOpuuMHBl MyTanuid. MyrtareHHble  (akTophel. 3aKOH
FOMOJIOTHYECKUX PSAJIOB B HacieACTBEHHOW n3MenunBoctu H.U. Basuioga.

BuesnepHas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

['enetuka uenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METO/bl T€HETUKH YEJIOBEKA:
reHeaJoTMUeCKUi, OJM3HEIOBBIM, [IUTOTCHETUUECKUM, OMOXUMUYECKUH, MOJICKYIISIPHO-
F€HETUYECKUH. CoBpeMeHHOE OTIPEECIICHUE TE€HOTHIIA: MTOJTHOTEHOMHOE
CEKBEHUPOBAHWE, TECHOTUIIMPOBaHWE, B TOM uuciae ¢ nomomplo [II[P-anamu3a.
HacnencrBeHnble 3a00JieBaHUs YeI0BEKa: TeHHbIE 00JIe3HU, OOJIE3HU C HACJIEACTBEHHOU



IPEIPACIIONOKEHHOCThIO, XPOMOCOMHBbIE OoJne3Hu. CoMaThdyecKkue M TEeHEepaTHBHBIC
myTtauuu. CTBOJIOBBIE KIIETKH. [IpuHIUMOBI 370pOoBOro 00pa3a >KM3HHM, AUATHOCTUKH,
npoUIaKTUKA M JICYCHHUS TEHETUYECKUX  OoJyie3Hed. MeauKo-TeHeTUYeCcKOoe
KOHCYJbTUPOBaHUE. 3HAYCHHE MEIULMHCKON T€HETUKH B MPEAOTBPAILICHUU U JICUCHUU
TeHETHYECKUX 3a00JIeBaHUN YeTIOBEKA.

Jemoncmpayuu:

llopmpemwir: 1'. Mennens, T. Mopran, I'. ge @Ppus, C.C. UYerBepuxon, H.B.
Tumodeen-Pecorckuii, H.I1. Bapuios.

Tabauywl u cxemol: «MOHOTHOPUIHOE CKPEIIMBAHUE U €TI0 IIUTOTEHETUYECKAss OCHOBAY,
«3aKOH pacUICIJICHUSS W €ro IUTOTCHETHYECKash OCHOBa», «3aKOH YHUCTOTHI TaMeTy,
«/lurubpunnoe  ckpemmBaHue»,  «l{uTomoruueckue - OCHOBBI  AUTUOPHUIHOTO
CKpeuBaHus», «Menos», «B3auMoAeNCTBUE aJUICNIBHBIX TE€HOB», «l'eHeTnueckue
KapThl PACTCHUM, >KUBOTHBIX W YeJIOBEKa», «l'eHeTmka moJsia», «3aKOHOMEPHOCTH
HaCJIEJOBaHUsI, CUEIJIEHHOTO ¢ MoJoM», «KaproTunsl yenoBeka 1 KMBOTHBIX», «Buabl
U3MEHYUBOCTHY, «MoaudukaimonHas HW3MEHUYMBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpynn KpoBu», « MyTallmoHHasi U3MEHUYHUBOCTDY.

Obopyoosanue:  MoJenu-aniuMKaul  «MOHOTHOpUIHOE  CKpEIIMBaHUEY,
«Henonnoe  gomuHupoBaHue»,  «duruOpuanoe  ckpemmBaHuey»,  «llepekpéct
XpOMOCOM», MHUKPOCKOIlI U MHKporpenapar «/lpozoduia» (Hopma, MyTanuu (opMbl
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

Jlabopamopnusle u npakmuueckue padomol:

JlaboparopHast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHMOPHIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y IPO30( I HA TOTOBBIX MUKpPOIIPEnapaTaxy.
JlabopartopHast pabotra Ne 6. «M3ydeHne Moau(UKAITMOHHOW HW3MEHYHUBOCTH,

IIOCTPOCHHUE BAPUALIMOHHOIO PSiZla U BAPUALIMOHHON KPUBOW.

JlabopatopHas pabota Ne 7. «AHanu3 MyTtanui y Apo30(uibl Ha TOTOBBIX
MUKpOTIpenapaTax».

[TpakTrueckas pabota Ne 2. «CocTaBiieHue U aHAJIA3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

Cenexkuusi Kak HayKa U MPOIECC. 3apOKICHUE CEEKIIMU U JoMecTukanud. Yuyenue H. M.
BaBuiioBa o 1eHTpax MpouCXOKIEHUS U MHOTOOOpa3us KyJIbTYPHBIX pacTeHui. [leHTpbl
IIPOUCXO0XKJICHUS JOMAIIHUX KUBOTHBIX. COpT, MOpoAa, ITaMM.

CoBpeMEHHbIE METObl CeNEeKIMH. MaccoBbli W WHAMBHIYaJIbHBI OTOOpPH B
CENEKIIMM pacTeHUM M KHUBOTHBIX. OIEHKa JSKcTepbepa. bIM3KOPOACTBEHHOE
ckpeuuBanue — HHOpUauHT. Yucras nuaus. CKpelumBaHue YUCTHIX JUHUM. ['eTeposuc,
win tuOpuaHas cuwia. HepoactBeHHoe ckpemmBaHue — ayTopuausr. OtnanéHHas
rubpuauzanust U e€ ycrnexu. MICKycCTBEHHBI MyTareHe3 W MOJy4YeHHE MOJMIUIOUIOB.
JlocTrxkeHus CeNIeKIMN PACTEHNUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHosorusg Kak oTpacib NPOW3BOACTBA. ['€HHAs WHXKEHEpHs. OTamnbl CO3JaHUs
pexomOuHanTHOM JIHK u TpaHcrenneix opranusmoB. KiietouHas uHXeHepUs.



Kierounbie KynbTypsl. MHKPOKIOHAIBHOE pPA3MHOXKEHHE pacTeHui. KiloHnpoBaHwme
BBICOKOIPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  OKOJIOTMYECKHE U
strueckue mpodieMbl. MO — reneTndecku MOAU(PHUITMPOBAHHBIE OPTAaHU3MBI.

JHemoncmpayuu:

Ilopmpemui: H.W. BaBunos, .B. Muuypun, I'./l. Kapnieuenko, M.®. l1BaHOB.

Tabnuywvl u cxemol.: kapta «LIeHTPBI TPOUCXOKICHUS K1 MHOTOOOPa3Hsl KYJIbTYPHBIX
pactenuit», «llopombl JOOMamIHUX JKUBOTHBIX», «CopTa KyJbTYpPHBIX pacCTEHHID,
«Otnanéunas rudpuanzanus», «Padotel akagemuka M.®. MiBanoBay, «Ilomummionusy,
«OODBEKTHI onorexHonorun»,  «Kierounele — KyJabTypsl M KJIOHHPOBAaHHE,
«KoHCcTpynpoBaHue 1 NepeHoCc reHOB, XPOMOCOM.

Obopyoosanue.: My TJI0JOB U KOPHEIJIONOB JUKUX (OPM U KYJbTYpHBIX COPTOB
pactenui, repoapuii «CenbCKOX039iCTBEHHBIE PACTEHUS.

Jlabopamopnsie u npakmuueckue padoomoi:

Okckypcusi « OCHOBHBIE METOJIbI U JOCTHKEHUS CEJICKIMU PACTCHUM W KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENIbHBIA YYacTOK, B
TEIUTMYHOE XO035HUCTBO, JA0OPATOPUIO arpPOYHUBEPCUTETA UIIM HAYYHOTO IICHTPA).

11 KJIACC

Tema 1. DBosrouMOHHAS OMOJIOTUS

[Ipennochulkn BO3HUKHOBEHUS HBOJIONMOHHOW TEOPHUU. DBOIIOIMOHHAS TEOpUS U €€
MecTO B Ouojoruu. BiusiHue 3BOJIFOIIMOHHON TEOPUM HA pPa3BUTHE OMOJIOTHU U JPYTUX
HayK.

CBugerenscTBa HBOMIOLMM. [lameoHTONOrMYECKHE: MOCIEAOBATEIBHOCTD TMOSBICHUS
BUJIOB B MAJICOHTOJIOTHUECKOM JeTomucH, nepexoansie (hopmbl. buoreorpaduueckue:
CXOJICTBO U paznuuue ¢payH u Giaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA U Pa3IUuvs dMOPUOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX.
CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJOTUYHbIEC, PYAUMEHTapHbIE
Oopranbl,  araBU3Mbl.  MOJEKYJISIPHO-OMOXUMHUYECKHAE:  CXOJICTBO  MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX META0OJIUYECKUX MyTEH y BCEX OPraHU3MOB.
OpomonmonHas teopust Y. [lapBunHa. IIpeanochUlKM BO3HUKHOBEHUS JIapBUHU3MA.
JIBYOKyIIMe CHUJIBI HBONIONWK BUIOB 1o JlapBuHy (M30BITOYHOE pPa3MHOXKEHUE MPHU
OTPAHUYECHHOCTH pecypcos, HEOIpeIeIIEHHAS W3MEHYUBOCTb, oopnrba 3a
CYILECTBOBaHHE, ECTECTBEHHBIN OTOOP).

Cunretnyeckass teopust 3Boonuu (CTD) m €€ OCHOBHBIE MOJIOKEHUS.
MuxposBomonus. [Tonynsuus kak eIMHUIA BUJA U SBOJIIOLIHH.

JIBrokymme cuibl ((akTOphl) DBOJIONMK BHJIOB B Mpupoje. MyTallMOHHBIN MPOIECC U
KOMOWHATUBHAS W3MEHUYMBOCTh. [lomymsiiimonHbie BOHBI U Aperid reHoB. M3omnsius u
MUTpALIHSL.

EctectBennbiit oTOOp — HampaBisomuid (aktop sBomonur. PopMbl  €CTECTBEHHOTO
otbopa.



[TpucnocobaeHHOCTh OpraHM3MOB Kak pe3yJbTarT 3Boouud. [Ipumepsl
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApoMOp(03bl U UANO-a 1Al TALUH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHoBHBIE (POPMBI BU000pa30BaHUS:
reorpauyeckoe, IKOJIOTHYECKOE.

MaxkpoaBororusi. @®opmbl  3BoONOLMU:  (puseTHYecKas,  JUBEPreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh 3BOTIOLUY.
[IpoucxoxneHue OT HECMEUUATM3UPOBAHHBIX TMpeakoB. [Iporpeccupyromias

cricnyaim3anus. AI[aHTI/IBHaH paaunanusi.

Jemoncmpayuu:

Ilopmpempui: K. Jlunnent, XK.b. Jlamapk, Y. Jlapsun, B.O. KoBanesckuii, K.M. bap, 3.
I'exkenb, . Mromnep, A.H. CeBepuios.

Tabauywvl u cxemwvi: «Pa3BUTHE OPraHUYECKOTO0 MHUpa Ha 3emiiey», «3apoJIbIIIu
MO3BOHOYHBIX JKUBOTHBIX», «ApXEONTEpPUKC», «DopMbl OOPHOBI 3a CYIIECTBOBAHHUEY,
«EctectBeHHbIN 0TOOpY», «MHOr0OOpa3ue copToB pacTteHuit», «MHorooOpasue mopos
KUBOTHBIX»,  «llomymsimun», «MyTanmoHHass UW3MEHUUBOCTB», «ApoMop(]o3bD»,
«Aanoanantamuny, «O0mas aereHepamus», «JIBuwxyime cuibl 3Bomonun», «Kapra-
cxema Mapmipyta mytemectBus Y. JlapBunan, «boprba 3a cyliecTBOBaHUE,
«IIprcnoco6IeHHOCTD OpPraHu3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«IKOJIOTMUECKOe BUI000PA30BAHUE.

Obopyoosanue.: KOJUIEKIUS HACEKOMBIX C Pa3JIMYHBIMU THIIAMHU OKPACKH, HAOOP IJI0I0B
U ceMmsiH, KoJuieKiusi «lIpuMepbl 3alUMTHBIX NPUCTOCOOJEHUNM Y JKMUBOTHBIX)», MOJEIb
«OCHOBHBIE HaIpaBJICHUS IBOJIONHIY, 00BEMHAs MoIeNb «CTpOeHHE TOJIOBHOTO MO3Ta
MTO3BOHOYHBIXY.

buoreorpadguueckass kapta mupa, KoUleKIHUs «DOpMbl COXPAaHHOCTH HCKOTAeMBbIX
JKUBOTHBIX M pacTeHHi», Mozaenb anrumkauus «llepekpécT Xpomocom», BIaXKHBIE
npenapatel  «Pa3Butne Hacekomoroy», «Pa3BuTue JATyLIKW», MHKpoOIpenapar
«JIpo3oduna» (Hopma, MyTanuu GOpMbl KPbUTLEB U OKPACKH TETA).

Jlabopamopnsie u npakmuueckue pabomoi:

JlaGoparopnas padota Ne 1. «CpaBHeHHE BUIOB MO0 MOP(HOJTOTUUECKOMY KPUTEPHUIO».
Jlabopatopnas pabora Ne 2. «Omnucanue mnpUCTIOCOOIEHHOCTH OpraHu3Ma U e€
OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M Pa3BUTHE KU3HH Ha 3emuie

JloHayuyHble IPEICTABICHUS O 3aPOKICHUH KU3HU. HayuHble TUIoTe3b BO3SHUKHOBEHUS
KU3HU Ha 3emiie: abuoreHe3 W MaHcnepMmus. XuUMUYecKas SBOJIONUS. AOUOTEHHBIN
CHHTE3  OpraHMYEeCKMX  BELIECTB W3  HEOPraHWYECKHUX.  DKCIIEPUMEHTAIBHOE
NOATBEPKICHUE XUMUUECKOU 3BooIMH. HavanbHbie 3Tanbl OMOJIOrM4eCKOM 3BOJIOLUU.
['mmoreza PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HHKHOBEHHUE
npoTtokieTku. llepBble KieTkM W uX 3BodtOUMs. POpMUPOBAHUME OCHOBHBIX TPYMI
YKUBBIX OPTaHU3MOB.



Pasutne xu3Hum Ha 3emisie 1o 3paMm u nepuoaam. Karapxeil. Apxeiickasd H
npoTepo3oiickas 3pbl. Ilaneo3olickas 3pa u e€ mepuojbpl: KeMOPHUICKHM, OpIOBUKCKUH,
CUJIyPUMCKHN, TEBOHCKAN, KAMEHHOYTOJIBHBIN, TIEPMCKHUU.
Me3o301cKas 3pa U €€ epUuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.
KaliHo3o1ckas 3pa u €€ nepuoabl: NajJeoreHOBbI, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.
XapakTepucThka KiIMMaTa M TEOJIOTHYECKUMX TmpoueccoB. (OCHOBHBIE ATalbl
ABOJIIOIIMU PACTUTEILHOTO U KUBOTHOTO MHUpa. ApoMOp(d03bl y pAaCTEHUN U KUBOTHBIX.
[TosiBnenue, pacuBeT U BBIMUPAHUE TPYTI JKUBBIX OPTaHU3MOB.
Cucrema OpraHMYeCcKOro Mupa Kak oTpaxeHue 3BOIIONUU. OCHOBHBIE CUCTEMATHYECKUE
IPYIIIBI OPraHU3MOB.
OBOJIIOLIMST  YENIOBEKAa. AHTpONOJIOTHS Kak Hayka. Pa3Burthe mnpeacTtaBieHUl o
IIPOUCXOKICHUH YeJoBeKa. MeTonbl u3ydeHus aHtpororeHesza. CxoacTBa U pasivydus
YeJI0BeKa U )KUBOTHBIX. CUCTEMATHUECKOE TOJIOKEHNE YETIOBEKA.
JBwxymue cunbsl (daktopsl) aHTpomoreHe3a. HacieiacTBeHHass HW3MEHUYMBOCTh U
€CTEeCTBEHHBIN 0TOOp. OOIIECTBEHHBINM 00pa3 KU3HHW, U3TOTOBJICHHE OPYIUM Tpyna,
MBIILJIEHUE, PEYb.
OCHOBHBIE CTAIUM U BETBU JBOJIIOIMU YEJIOBEKA: ABCTPAJONMMUTEKH, UENOBEK yMeEIbI,
Yenosek mnpsaMoxomsamui, YenoBek HeaHaepTalibekuid, YenoBek pazyMubiid. Haxonku
MCKOIAEMbIX OCTaTKOB, BpPEMs CYLIECTBOBaHHUA, OOJACTh paCIpPOCTPAaHEHUs, OOBEM
TOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPY/IUS.
Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BpoOIeorIHas (€Bpa3uiickas), HErpo-
aBcTpasiougHas (’KBAaTOpHaJIbHAS), MOHTOJOMAHAS (a3uaTCKO-aMepuKaHcKas). YUepTsl
PUCIOCOOJICHHOCTU MPEICTABUTENIEH YEIOBEUECKMX PaC K YCJIOBUSM CYILIECTBOBAHHUS.
EnuncTBO yenoseyeckux pac. Kpuruka pacusma.

Hemoncmpayuu:

llopmpemwi: ®@. Penn, JI. [Tactep, A.U. Onapun, C. Mumnnep, I'. FOpu, U. [{apBuH.
Tabauywr u cxemovl: «Bo3HukHOBeHHE COJHEYHOM CHUCTEMbI», «Pa3Butue
OPraHUYECKOI0 MHUPa», «PacTturenbHas KJICTKA, «KuBoTHas KJICTKA,

«IIpokapnoTnueckas  kimetka», «CoBpeMEHHas CHCTEMa OPraHUYECKOrO MUpay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUSI YETIOBEKA U YETOBEKOOOPa3HBIX 00E3bIH,
«OCHOBHBIE M€CTa NAJIEOHTOJIOTMYECKMX HAXOJOK MPEIKOB COBPEMEHHOTO YEIOBEKAY,
«/lpesHenmme  moam», «peBHue moau», «llepBble  COBpEMEHHBIE  JIFOAW,
«YenoBeueckue paco».

Obopyoosanue: wmymnsxku «lIpoucxoxnenue uenoBeka» (OIOCThI aBCTPaJIONHUTEKA,
NUTEKAHTPONAa, HEaHAEepTalblla, KPOMAaHbOHIA), CIENKUA WM HU300paKeHUs] KaMEHHBIX
OpyAuii  TEepBOOBITHOTO  4YeloBeka  (KaMHHU-YONIepsl,  pyousa,  ckpeOra),
reOXpOHOJIOTHYECcKass Tabnuma, KoJuleKius «®DopMbl COXPaHHOCTH MCKOMAeMBbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnvie u npakmuyueckue papomui:
[Ipaktnueckass pabora Ne 1. «M3ydeHHe WCKOMAEMBIX OCTATKOB PACTCHHH W
KUBOTHBIX B KOJUICKITHSX).



DKcKypcust «DBOJIIOLUS OPTaHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIN WU
KpaeBeTUCCKUMN My3el).

Tema 3. Opranu3mbl 4 OKpY:KalolIas cpena

OKoJjorusi Kak Hayka. 3aJadd W pas3leibl JKOJOTMU. MeTolbl SKOJIOIMYECKHUX
UCCIIENOBAaHUN. DKOJIOTNYECKOE€ MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWMTaHUsT  OpPraHUM3MOB:  BOJHAs, HA3€MHO-BO3JYyIlHAs, IIOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorudeckue (axtopsl. Knaccudukanus skoiornyeckux (pakTopoB: aOMOTUYECKUE,
OMOTHYECKHE U aHTPOTIOreHHbIE. JeficTBUE 3KOIOTHYeCKIX (PaKTOPOB HA OPTaHU3MBI.
AbGuotnyeckue  (akToOpbl:  CBET, TeMIepaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[TpucnocoOnenusi OpraHu3MoB K JIEUCTBUIO aOMOTHUYECKHX (DakTOpoB. buonormueckue
PUTMBI.

buotnueckue (¢akrtopsl. Buabpl OHMOTHYECKHMX  B3aUMOJEHCTBUH: KOHKYpEHIUS,
XMIHUYECTBO, cUMOMO3 u ero ¢opmbl. I[lapasutusm, koomepanusi, MyTyalu3M,
KOMMEHCANIM3M  (KBapTUPAHCTBO, HAaxJIEOHWYECTBO). AMEHCaIu3M, HEUTpaIu3M.
3HaueHue OHOTMYECKMX B3aUMOJEWUCTBUM Ui  CYIIECTBOBAHUS  OPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XapaKTEPUCTUKKA NOMyJsAuud. OCHOBHBIE II0KA3aTENM IOIYJIALNH:
YUCJIEHHOCTb, TUIOTHOCTh, POKJIA€MOCTh, CMEPTHOCTh, MPUPOCT, MUrpanus. JluHamuka
YUCJICHHOCTH NOITYJISIUUU U €€ PeryJIsnus.

Jemoncmpayuu:

Ilopmpemeui: A. I'ym6onpar, K.®. Pynbe, O. ['ekkens.

Tabauywl u cxemol. xapta «lIpupoansie 30861 3eMu», «Cpelibl 0OUTaHHSI OPraHU3MOBY,
«Doronepuoguszm», «llomynsauuny, «3aKOHOMEPHOCTH POCTA YHUCIEHHOCTH MOITYJISIIUN
uHpy30pun-Typenpkny, «Ilumiessie nenm.

Jlabopamopnvie u npakmuueckue padbomul:

JlaboparopHast pabota Ne 3. «Mopdonoruueckue OCOOCHHOCTH pacTEHUM
U3 pa3HbIX MECT OOUTAHUSY.

JlabopaTtopHass pabotra Ne 4. «BnusiHMe cBeTa Ha POCT M Pa3BUTHUE YEPEHKOB
KOJIEyCay.

[IpakTuueckast padota Ne 2. «Iloacu€r MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
paCTEHUIN.

Tema 4. CoolOmiecTBa M 3K0J10rH4ecCKHe CHCTEMbI

CoobmiectBO  opraHu3mMoB —  OuoneHo3. CTpykTypbl  OuWOIIEHO3a:  BHJOBas,
IpOCTpaHCTBEHHasA, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.
DKOJIOTUYECKHE CHUCTeMBI (dKocucTeMbl). [loHsiTHE 00 3KOCHMCTEME M OMOTEOIEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI DKOCHUCTEMBI: MPOIYIEHTHI, KOHCYMEHTHI, PEIyIICHTHI.
KpyroBopot BemecTB 1 MOTOK 3HEPTUU B 3kocucteMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocucteMsl. [IuieBsie nenu u ceti. OCHOBHBIE MMOKA3aTeNN SKOCUCTEMBI: OroMacca,



OPOAYKIHMS. DKOJOTWYECKUE MHUPAMUIbL: TMPOAYKIUH, YUCICHHOCTH, OHOMACCHI.
CBolicTBa 9KOCHCTEM: YCTOMYMBOCTD, CAaMOPETyJIsius, pazButue. Cykieccus.
[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI O03€p M PpPEK. DKOCUCTEMA XBOWHOIO WIIU
IIMPOKOJIMCTBEHHOTO JIEca.

AHTpOTIOTEHHBIC 9KOCHUCTEMBI. ATpO3KOCHUCTEMBI. YpOoskocucTeMBI.
buonoruueckoe u Xx0341iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.
buopasnoobpasue kak GpakTop ycTOWYMBOCTU 3KocucTeM. CoxpaHeHHe OMOIOTHYECKOTO
pazHooOpasus Ha 3eMIie.

Yyenne B.W. Bepnanckoro o Ouocdepe. I'panuiibl, coctaB U CTpyKTypa Ouocqepsl.
Kupoe BemectBO M ero ¢yHkuuu. OcobOeHHOCTH Ouochepbl Kak IIOOATBHOU
AKOCUCTEMBI. /[[nHaMHuueckoe paBHOBECHE U oOpaTHas CBsA3b B Onocdepe.

KpyroBopoTs! BeliecTB 1 OMOre0XUMUYECKHE IIUKITBI AIEMEHTOB (YTJIEpo/ia, a30Ta).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouocepe 3emiin. AHTPOINOTEHHbIE M3MEHEHUs B Ouocdepe.
['mo0anbHbIE IKOIOTHUECKHUE POOIIEMBI.

CocyuiecTBoBaHHE MpHpPOAbl U uenoBeyecTBa. CoxpaHeHHe OHopa3zHOOOpa3usi Kak
OCHOBa ycToH4mMBOCTH Omochepsl. OCHOBAa palMOHAIBLHOTO YIPABICHUS TPUPOTHBIMH
pecypcamu U UX UCTosb3oBaHue. JloCTHKEHNs OMOJIOTUU U OXpaHa MPUPOIBL.

Jemoncmpayuu:
lopmpemwi: A.Jlx. Tencin, B.H. Cykaués, B.I. BepHaackuii.
Tabauywi u cxemvr: «llumessie uenm», «bUOLIEHO3: COCTaB U CTPYKTypay,

«IIpuponnbie cooOmiectBay, «llenmu mnuTaHuUsY, «DKOJOTUYECKAs MUPAMUIIAY,
«buocdepa u uyenoBek», «IKOCHUCTEMA IIUPOKOJIMCTBEHHOTO Jieca», «IKOCHCTEMa
XBOWHOTO Jiecan, «buoneHnos3 Bomoémayn, «ArpoueHos», «lIpuMepHble aHTPONOTr€HHBIE
BO3JCUCTBUS HA IIpUpoAy», «BaKHEWIlIre HWCTOUYHUKMU 3arpsi3HEHUs BO3JAyXa U
rPYHTOBBIX BOA», «llouBa — BaxkHelmias cocTapisitomas Ouochepr», «DakTops
nerpaganuu nouBy, «IlapaukoBbiit 3 dexT», «DaKTOPhl paTMOaAKTUBHOTO 3arps3HEHUS
ounochepr», «Obmas crpykTypa 6uocdepsi», «Pacrnpoctpanenue xu3nu B buocheper,
«O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriepoma B Ouochepe», «Kpyroopot
a30Ta B PUPOIEY.

OO6opynoBanue: Mojenb-anIuIkKanus «TunuyHabie  OUOIEHO3bI», TrepOapHii
«PacturenbHple cooOIIeCTBa», KoJuleKuun «buoreHo3», «Bpeaurenun BaKHEHIINX
CEIbCKOXO3SUCTBEHHBIX KYJIBTYp», TepOapuu W KOJUICKIIMHM PACTCHUNW W >KUBOTHBIX,
MPUHALICKANIME K Pa3HbIM 3KOJOTHMYECKUM TpyIIaM OAHOro Buia, KpacHas kHura
Poccuiickoit ®enepanuu, n300pakeHUsI OXPaHSIEMbIX BUJOB PACTCHUN U KUBOTHBIX.




INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI
1O BUOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacno ®I'OC COO ycraHaBauBaKOTCS TPEOOBaHUS K pe3yibTaTaM OCBOEHUS
oOyyarolmyMuCsl ~ MporpaMM  cpegHero  oOmiero  oOpa3oBaHMs:  JTMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX pPE3yJbTATOB OCBOCHUS Mpeamera «buonorus» BbIIECICHBI
CJICAYIOIIME COCTABIISIIONINE: OCO3HAHHME OOYYAIOIIMMUCA POCCUMCKON TIpaxkIaHCKOU
UJICHTUYHOCTH  —  TOTOBHOCTM K  CaMOpPA3BUTHUIO,  CAMOCTOSATEIIBHOCTA U
CaMOOIPEACIICHUIO, HAJTUYME MOTHBALUM K OOYYEHHUIO OMOJIOTHH, IIeJICHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEW U
UCTOPUYECKUX  TPAAWIUKA  pa3BUTHS  OMOJOTMYECKOTO  3HAHUS, TOTOBHOCTbH U
CIIOCOOHOCTh 00YYaIOIINXCS PYKOBOJCTBOBAThCA B CBOEHM JEATEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMU  YCTAHOBKAaMHM, MPUCYIIUMH CHCTEME OHMOJOTHYECKOro 00pa3oBaHMUs,
HaJU4yue HKOJIOTUYECKOTO MPaBOCO3HAHMS, CHOCOOHOCTH CTaBUTh IEIUM M CTPOUTH
YKU3HECHHBIE IJIaHBI.

JIndHOCTHBIE  pe3yNbTaThl  OCBOCHUA  IpeaMmeTra  «bHOIOTUsS»  AOCTUTAKOTCS B
CAMHCTBE Yy4YeOHOM M  BOCHUTATEIBHOM  JICSITEIIBHOCTH B  COOTBETCTBHUH C
TPAJULIMOHHBIMA POCCUHWCKAMHU COLIMOKYJBbTYPHBIMH, HCTOPUYECKHUMU H JYXOBHO-
HPABCTBEHHBIMU I1IEHHOCTSIMU, TPUHSATHIMH B OOIIECTBE NpaBWIAMH W HOPMaMH
MOBEJACHUSI M  CIOCOOCTBYIOT —TMpOIecCaM  CaMOTO3HAHUS, CAaMOBOCHHUTAHHUS W
CaMOpAa3BUTHS, PA3BUTUA BHYTPEHHEH MO3UIWU JIMYHOCTH, MATPUOTU3MA, YBAXKCHUS K
3aKOHY M IIPaBOMNOPSIAKY, YEJOBEKY TpyAa M CTaplieMy MOKOJEHHUIO, B3aWUMHOIO
YBOKEHUS, OEpEXKHOrO0 OTHOIICHHS K KYJbTYPHOMY HACICIUI0 W TPagUIUsiIM
MHOTOHAlIMOHAJILHOTO Hapoaa Poccuiickor @enepanuu, OPUPOIAEC M OKPYKAKOIICH
cpere.

JlnyHOCTHBIE pe3yJIbTaThl OCBOCHHS YyueOHOro rmnpeaMera «buosorusy OIKHBI
OTpaXkaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
cOpMUpPOBAaHHOM BHYTPEHHEW TO3UIMEH  JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM/, TTOBUTUBHBIX BHYTPEHHHUX YOEXKICHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO OIbITa W OMbITA
NESITEIbHOCTH B TPOLECCE pEAIU3allid OCHOBHBIX HAINpaBICHUN BOCIHUTATEIbHON
JESATENPHOCTH, B TOM YUCJIE B YaCTHU:

1) rpakaIaHCKOro BOCIIMTAHMS:

COPMHUPOBAHHOCTh TPAKIAHCKONH TMO3UIMH OOYYaroIIerocss Kak  aKTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUHCKOTO OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTUTYIMOHHBIX MpaB M OO0S3aHHOCTEH, YBAaKCHHUE 3aKOHA H
TIPaBOIIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATENbHOCTH IPU CO3JaHUU Y4EOHBIX
IIPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 337a4, BBIINOIHEHUU OMOJIOIMYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO IO3UILIMI0O IO OTHOLIEHUIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBIICHATH €€;

YMEHUE YYUTHIBaTh B CBOMX JCHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJCHCTBHS JIIOACH C pasHBIMU YOCKICHUSMH, KYJIbTYPHBIMU IICHHOCTSIMH U
COLIMAJIBHBIM I10JI0KEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B TMPOIIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
II03HABATEIIbHBIX U UCCIEAOBATEIbCKUX 3a/1a4, YBAXUTEIBHOIO OTHOLICHUS K MHEHUIO
OMIIOHEHTOB MIPU 00CYXAEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOIO COJIEPIKAHNUS;
TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOU IEATEIbHOCTH,

2) MaTPHOTHYECKOTO0 BOCTIMTAHMS

c(hOPMUPOBAHHOCTH POCCUMCKON TpakAaHCKOU MACHTUYHOCTH, TATPUOTU3MA, YBAXKEHUS
K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iepea PoaumHOM, ropocTh 3a CBOM Kpaii,
cBoro PonuHy, CBOW SI3BIK M KYJBTYPY, NMPOLIJIOE W HACTOSIIEE MHOTOHAIMOHAIBHOTO
Hapozaa Poccuu;

[IECHHOCTHOE OTHOIICHWE K MPUPOAHOMY HACJIEAUIO M TAMSATHUKAM IPUPOIHI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAIE;

CIIOCOOHOCTh OIIEHMBAaTh BKJIAJ, POCCUMCKMX YYEHBIX B CTAHOBJICHHE M Pa3BUTHUE
OMONOTMY, TOHUMAHUSI 3HA4YCeHUsS] OUOJIOTMU B MO3HAHWM 3aKOHOB TMPHUPOBI, B KU3HU
YeJI0BEKa U COBPEMEHHOI0 00IIECTBA;

uaeitHas  yOeKIEHHOCTb, TOTOBHOCTh K CiyXeHuto U 3ammre OredecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:
OCO3HaHHE JTYXOBHBIX IIECHHOCTEH POCCHUICKOro Hapoja; chopMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBE/ICHUS,
CITOCOOHOCTH OIEHUBATh CUTYAIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUESHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;
OCO3HaHUE JTUYHOTO BKJIJIa B IOCTPOCHHUE YCTOMUMBOTO OY/IyIIIETO;
OTBETCTBECHHOE OTHOIIEHHE K CBOUM POAUTENISIM, CO3JIAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O TMPUHSATHSA LIEHHOCTEH CEMEHWHOW >KM3HU B COOTBETCTBUU C TPAAULIUSAMU
HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:
3CTETUYECKOE OTHOIICHHE K MHPY, BKJIIOUAst SCTETUKY ObITA, HAYYHOT'O M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;
MOHUMaHHE SMOIIMOHATBHOTO BO3ICHCTBHS JKUBOM MPHUPOIBI U €€ IIEHHOCTH; TOTOBHOCTh
K CaMOBBIPa)KCHHUIO B Pa3HBIX BUIaX HCKYCCTBA, CTPEMJICHHE MTPOSBIIATH
Ka4eCcTBa TBOPUYCCKOU JIMYHOCTH;



5) ¢u3nyeckoro BocnuTaHusi, GOPMHPOBAHNS KYJIbTYPbI 3I0POBbSI 1
IMOLMOHAIBHOIO 0J1ATONOTY YU :

NOHMMAaHHUE U peau3alus 310pOBOro u 0e30macHoro oopasa >Ku3Hu (30pOBOE MUTAHUE,
cOOJII0/IeHNE TUTUEHUYECKUX TPABUI M HOPM, COAJaHCUPOBAHHBIA PEXKUM 3aHATHH U
OT/AbIXa, peryisipHas (Qusnueckas aKTUBHOCTb), OEpPEXHOro, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;
NOHMMAaHUE L[IEHHOCTH MpaBWJ HHJWBUAYAJIbHOTO M KOJUIEKTUBHOIO O€30MacHOro
NOBEAECHUS B CUTYyAIUSIX, YTPOXKAOUINX 310POBBIO U KU3HU JTHOJEH;

OCO3HAHUE TOCIEJACTBUNA W HEMPHUSATUS BPEAHBIX MPUBBIUEK (YMOTPEOJIEHUS aIKOTOJS,
HAapKOTHKOB, KypEHHUS]);

6) TPya0BOT0 BOCIIMTAHUSA:
TOTOBHOCTB K TPYAY, OCO3HaHHE LIEHHOCTH MacTEepPCTBA, TPYI0II00UE;
TOTOBHOCTh K  aKTUBHOM  JIEATETBHOCTH  TEXHOJOTUYECKOW U  COIMATbHOU
HaIpaBJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBLHO
BBITIOJIHATH TAKYIO JICSITEIbHOCTD;
WHTEpEC K pa3InyHbIM chepaMm MpoPecCHOHANBHON JesTEeIbHOCTH, YMEHHUE COBEpIIaTh
OCO3HaHHBIA BbIOOp Oyaymieil nmpodeccun U peain30BbIBATH COOCTBEHHBIC YKU3HCHHBIC
TUTaHbL;
TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUHU BCEH
KU3HH,

7) 3K0JIOrHYEeCKOr0 BOCIUTAHMA:

SKOJIOTMYECKU 11eJIeco00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHHMKY >KU3HU Ha
3emJie, OCHOBE €€ CyIlIeCTBOBAHMSI;

MOBBIIIICHUE YPOBHS AKOJOTHYECKON KYJBTYPHI: MPUOOPETEHHE OMbBITA IJIaHUPOBAHUS
MOCTYNIKOB U OLIEHKH X BO3MOKHBIX MTOCIICICTBUH JIJII OKPYKAIOIIEH CPEbI;

OCO3HAaHHME III00AIPHOTO XapaKTepa AKOJIOTHUSCKUX MPOoOIeM U IMyTel UX PEIICHHS;
CITIOCOOHOCTH UCIOIB30BaTh MPUOOpPETaEMbIC IPU U3YUECHUN OUOJIOTUM 3HAHUS U YMEHUS
Py pelieHHH MpoOJeM, CBSA3aHHBIX C PaIlMOHAIBHBIM IPUPOAOIIOIBL30BAaHUEM
(coOnmroeHne TpaBUJ TIOBEJCHUS B TIPUPOJIC, HAMPABJICHHBIX Ha COXpaHEHUE
pPaBHOBECHSI B DKOCHCTEMAaX, OXpaHy BUJIOB, SKOCUCTEM, OHocdepsbl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIINX BpPEI OKPYX AOUIEH MPUPOLHOM Cpene,
YMEHUE MIPOTHO3UPOBATH HeOIaronpusITHBIC AKOJIOTHYECKHE TOCJICACTBUS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HAJIMYWE PA3BUTOIO 3KOJOTMYECKOTO MBINUIEHUS, IKOJOTMYECKON KYJIbTYpPhI, OMBITA
JESITEIbHOCTH JKOJIOTMYECKON HAMpPaBICHHOCTH, YMEHHUSI PYKOBOACTBOBATHCS WMHU B
MO3HABATEIIbHOM, KOMMYHMKATUBHOWM M COLMAJIbHOM IIPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTH SKOJIOTHUYECKOW HAITPABICHHOCTH;



8) HeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH M OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha JHAIIOTE KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;
COBEpIICHCTBOBAHNWE  SI3BIKOBOM M YHTATEIbCKOM  KYyJIbTYphl KaKk  CpEICTBa
B3aMMOJICHCTBHSI MEXKIY JTFOABMH U TTO3HAHUS MUPA;

MOHMMaHWe crelupUKr OMOJOTMH KaK HAayKd, OCO3HAHHUS e poid B (OPMHUPOBAHHUU
pPaIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHWH IIEJIOCTHOTO TMPEACTABJICHHUS 00
OKpYKarollleM MHpE KaK O €JUHCTBE MPHUPOIBI, YeJOBEKa W OOIIECTBA, B MO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH W pEImICeHWH TMpoOJieM COXPAaHEGHUS MPUPOTHOTO
paBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTU OMOJIOTUU JIJIsi COBPEMEHHOW ITUBUIIM3ALINU: 00€CTICUCHUS
HOBOTO YPOBHS pPa3BUTHS MEIUIIUHBI, CO3JIaHWE TICPCIICKTUBHBIX OMOTEXHOJIOTHA,
CIIOCOOHBIX pelaTh PecypcHbie MPOOJEeMbl pPa3BUTHSA YEJIOBEUECTBA, IMOWCKA MyTen
BBIXOJIJa M3 TIJIOOATBHBIX OKOJOTUYECKUX TMpodiieM u obecreueHus Tmepexoaa K
YCTOMYNBOMY Pa3BUTHIO, PAIMOHAIIBHOMY HWCIOJIB30BAHUIO TPHPOJHBIX PECYpPCOB U
(GbOpMHPOBAHUIO HOBBIX CTaH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJYYCHUH OMOJOTHYCCKUX 3HAHUH B MEIISIX MMOBBIIIICHUS O0IIeH
KYJIbTYPBbI, €CTECTBEHHO-HAyYHOU IPAMOTHOCTH, KaK COCTABHOM 4acTH (yHKIIMOHAIBHOU
IPaMOTHOCTH 00y4aromuxcs, GopMUpPyEeMOU MpU U3yUYEHUU OHOJIOTHH;

MOHMMAHUE CYIIHOCTH METOOB ITO3HAHUS, WMCIOJB3YEMBbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCIOJIB30BaTh MOJy4aeMble 3HAHUS JJIA aHAIU3a U OOBSICHEHUS SBJICHUM
OKPY)KAIOIIET0 MHpa W TPOUCXONAMUX B HEM WM3MCHCHUW, YMEHHE JelaTh
000CHOBaHHBIC 3aKIIOYCHUS HAa OCHOBE HAyYHBIX (DAKTOB W HMEIOIIMXCS JTaHHBIX C
EJIBbIO TTOJTyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS IS PElIeHUs
po0sIeM B peasbHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HaHUE IIEHHOCTU HAYYHOU NIeATeTbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCJICIOBATEIBCKYIO IEATeIbHOCTh MHANBUAYAITBHO U B TPYIIIIC;

TOTOBHOCTh M CIIOCOOHOCTHb K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpPA30BAHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHUM MO OMOJOTUM B COOTBETCTBUH C KU3HCHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHHS y4eOHOTro mpeaMera «buomorusy BKITIOUYAIOT:
3HAYUMBbIE UIsI (DOPMUPOBAHUS MHUPOBO33PECHUS OOYUAIOIIMXCS MEXIUCIUILUIMHAPHbBIC
(MEeXMpeaMeTHbIe) OOIICHAYYHbIC TMOHSATHSA, OTPAXKAIOIINE IETOCTHOCTh HAYYHOU
KapTUHBI MHUpa U CHenU(PUKYy METOAOB TMO3HAHMS, HUCIOIb3YEeMbIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, PHEPTHs, SIBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIA (PaKT, TPHUHIIMII,
TUIIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHUs, MCCIEA0BaHUE,



HaOJI0/IEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX), YHUBEPCAJIbHBIE yueOHbIEe NeWCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHKAaTUBHBIE, pEryJsiTUBHBIC), oOecIeynBaroIue
dbopmupoBaHre (PYHKIIMOHAIBHOW TPAMOTHOCTH W  COIMAIBHOM  KOMIIECTEHITUH
oOyyarommuxcs, CIIOCOOHOCTD oOy4Jaronmxcs HCIIO0JIb30BaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIE, MHPOBO33PECHUECKUE 3HAHUS U YHUBEPCAJIbHBIE YueOHbIC
JICVCTBHS B MIO3HABATEIBHOW U COLMAIBHON MTPAKTHUKE.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS

Bba3oBble JJornueckue 1eMCTBUA:

CaMOCTOSITENIbHO (HOPMYJIUPOBATh M aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIB30BaTh IMPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIIIICHUS (aHaIn3a,
CUHTE3a, CPaBHEHUS, KJIacCU(PUKaLUU, 000OLIEHUS ), PACKPBIBATH CMBICI OMOJIOTHYECKUX
HNOHATUN (BBIAEIATH WX XapaKTepHbIE MPU3HAKM, YCTAHABIMBATh CBSI3U C JIPYTUMU
MOHSITUSIMH );

ONpEeNeNsATh LENU NeATEeIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU HX JOCTHKECHHS,
COOTHOCHUTB PE3YJIbTATHI IEATEIIBHOCTH C MOCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHE TOHATUSA Il OOBACHEHHS (PAKTOB U SABJICHHUH >KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHAYKTHUBHBIC, IEAYKTHUBHBIE, [0 aHAJIOTHH),
BBIBIIITh  3aKOHOMEPHOCTM W IIPOTHBOPEYMS B PAcCMaTPUBAEMBIX  SBJICHMSIX,
(GOpMyIUPOBATH BHIBOJIBI M 3aKIIOUYEHUS;

OPUMEHSATh CXEMHO-MOJEJIbHBIE CPENICTBA ISl MPECTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUN B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKkKe NMPOTHUBOPEUUN Pa3HOIO
pO/1a, BBISIBIIEHHBIX B PA3IMYHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

paszpabarbiBaTh IUIaH pELIEHUS MNpoOieMbl ¢ Y4YETOM aHalu3a MMEIOIIMXCS
MaTepHabHbIX U HEMAaTEpUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JAESATEIBHOCTb, OLEHUBATH COOTBETCTBHE PE3YJIbTATOB LIEISM,
OLICHUBATh PUCKHU MOCIIEICTBUN J€ATETbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pabOTy B YCIOBHUSX pPEATbHOr0, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHHUE MTPHU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble ucciieioBareibCKue 1eHCTBUS:

BJIaJIETh HABBIKAMHU Y4€OHO-UCCIIEA0BATEILCKOM U MPOEKTHOM JeATeIbHOCTU, HaBBIKAMU
pasperieHus: mpooOsieM, CIOCOOHOCTBI0O W TOTOBHOCTBIO K CaMOCTOSITEILHOMY MOHCKY
METOJIOB PEIIECHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0OB MTO3HAHUS,
MCIOJIb30BaTh Pa3JIMYHbIE BUABLI JEATEIBHOCTH IO TMOJYYECHUIO HOBOTO 3HAHUS, €r0
WHTEPIpETalUU, TPEOOPA30BAHUIO U IPUMEHEHHIO B YYCOHBIX CUTYAIHSIX, B TOM YHCIIC
IIPY CO3/IaHUH YYEOHBIX U COITUATBHBIX TTPOEKTOB;

dbopMHpoBaTH HAYYHBIM THUIN MBINUICHHUS, BIAJETh HAYYHOW TEPMHUHOJIOTUCH,
KJIIOUEBBIMU MOHSATUSIMHU U METOJIaMU;



CTaBUTHh U (POPMYIHPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BATEIbHON NESITEIBHOCTH U
KU3HEHHBIX CUTYaIHIX;

BBISIBIIATh TIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIM3WPOBaTh 3a7ady, BBIIIBUTATH
TUNIOTE3y €€ pelIeHus, HaXOUTh apTyMEHTHI ISl TOKA3aTeIbCTBA CBOUX YTBEPKIACHUM,
3aJ1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJAC PEIICHUSA 3aJaddl PEe3yNbTaThl, KPUTUICCKH
OTICHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHECHNUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IIEJICHANIPABICHHBIN MOMCK MEPEHOCa CPEJCTB M CIIOCOOOB JICHCTBUS B
po(eCCHOHANIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHWS B T[IO3HABATEIBHYID U  MPAKTHYECKYIO OO0JacTh
KU3HEIEATEIILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJICH, MpEjiaraTb OPUTHHAIBHBIC TOAXOABl U PEIICHHS, CTaBUTH
po0JIeMBbI U 3aJ1a4H, I0MYCKAIOIINUE allbTePHATUBHBIC PEIICHUSI.

Pab6ora ¢ unpopmanmeii:

OPUEHTUPOBATLCA B PA3IMUHBIX MCTOYHUKAX MH(OpMaLUM (TEKCTE€ Y4eOHOro mocoous,
HAYYHO-TIOMYJISIPHOM  JMTepaType, OHOJOrMYECKUX CJIOBapsiX M  CIPAaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHere), aHanu3upoBaTh HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (DOPM MPEICTABICHUS, KPUTUUECKH OLIEHUBATH €€ IOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(bopMyIupOBaTh 3aMpoChl U MPUMEHATh Pa3IUYHbIE METOJbl NpPH TOHUCKE U OTOOpe
Oounonornyeckoi nHGOpMAIIIK, HEOOXOIUMOM JIJIsl BBITIONHEHUS YUEOHBIX 337124,
npuoOpeTaTh OIBIT UCIOJIB30BAaHUS WH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpUICHCTBOBATh KYJbTYpPY AaKTHUBHOTO HCIOJB30BAaHUS PA3JIMYHBIX IMOMCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIbHYIO (DOpMY TPEACTaBICHUS OMOJIOIrMYECKOU
uH(popmaiuu (cxemsbl, rpaduKu, TMarpaMmbl, TaOJIULIbI, PUCYHKH U IPYTOE);
UCIOJIb30BaTh HAYYHBIM SI3bIK B KayecTBE CpEACTBa MpU paboTe ¢ OMOJOTMYECKOU
uH(popMalme: NMPUMEHATh XUMHYECKHE, (PU3MYeckue M MaTeMaTHUYeCKHe 3HAKU U
CUMBOJIBI, GOpMYJIbI, a00pEeBUATYPY, HOMEHKJIATYPY, UCIIOJIb30BaTh U MPEOOPa30BHIBATH
3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJIAIHOCTH;

BIAJ€Th HAaBBIKAMU pACMO3HaBaHUA MW 3alUThl MH(pOpManuu, HHGOPMAIIMOHHON
0e30MacHOCTH JTUYHOCTH.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIE IeiCTBUS

Oo0menue:

OCYH_IGCTBJ'IHTB KOMMyHI/IKaLII/II/I BO BCEX C(l)ean JKHU3HH, AaKTHUBHO yqaCTBOBaTB B
JMAJIoTe WU JUCKYCCHUU TI0 CYIIECTBY 00CYX/IaeMoi TeMbl (yMEHUE 3a/1aBaTh BOIIPOCHI,
BBICKA3bIBaATh CY)K,Z[eHI/IH OTHOCHUTCIIbHO BBIITOJIHCHHSA npez[naraeMoﬁ 3agaydu,



YUYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH TO3WIUN JPYTUX yYAaCTHUKOB JHAAJIOTA WM
JTUCKYCCHH );

pacrmo3HaBaTh HeBepOalbHBIC CpPEICTBA OOINCHHWS, MOHUMATh 3HAYCHHE COIMATBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYyallWid, YMETh CMSTYaTh
KOH()JIMKTBI U BECTH TIEPETOBOPHI;

BIAJCTh PA3IMYHBIMK CITOCOOaMM OOIIEHUS M B3aWMOICHCTBUS, TTOHUMATh HaMEPEHUS
IPYTUX JIIOJEH, TMPOSBIATH YBAXKHUTEIBHOE OTHOIICHHWE K COOCCEAHWKY H B
KOPPEKTHOH popme PopMyITUpOBaTH CBOM BO3PAKCHHS,

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PCHHSI C HWCIOJIB30BAHUEM SI3BIKOBBIX
CpPEICTB.

CoBMecTHas 1€ITEJILHOCTD:

MOHUMATh U UCIOJIb30BaTh NMPEUMYIIIECTBA KOMAaHIHON U MHAUBUAYAJIbHON pabOThI Npu
pelieHn OHOJIOTMYECKOM MpoO0JieMbl, OOOCHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUS
rpYNNoBBIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUN YUEOHOM 3a1a4u;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JIEHUCTBUU C Yy4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEM Ka)KJIOTO WieHa KOJUIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM JEATENbHOCTU, OPraHU30BBIBATH M KOOPJAUHHUPOBATH
JNEUCTBUS O €€ TOCTUKEHUIO: COCTABIISITh IJIaH ACHCTBUM, pacpeIeTsiTh POJIH C YUETOM
MHEHHI YyYaCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4yeCTBO CBOETO BKJIaJa M KAXKIOTO YYACTHHKAa KOMAaHAbl B OOIIWH
pe3yJIbTaT Mo pa3paOOTaHHBIM KPUTEPUSIM;

npeiaratb HOBbIE MPOEKTHI, OLIEHUBATH UJIEH C MO3UIUHA HOBU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TOBEJICHUE B Pa3JIMUHBIX CUTYyalUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIE NeHCTBUA

Camoopranm3anus:

WCITOJIB30BaTh OWOJIOTMUECKHE 3HAHWS IS BBISIBICHHS TPOOJIEM W WX PEIICHUS B
YKU3HEHHBIX M YUEOHBIX CHUTYAIUsX;

BBEIOMPATh Ha OCHOBE OWOJOTHYECKHUX 3HAHWHA IICJICBBIC W CMBICJIOBBIC YCTAaHOBKH B
CBOUX JIEHCTBUAX M MOCTYIKAX MO OTHOIICHUIO K KUBOW MPUPOJIC, CBOEMY 370POBBIO U
3I0POBBIO OKPYIKAFOIIIHX;

CaMOCTOSITEJIbHO OCYIIIECTBIIATh MO3HABATEIBHYIO JNESITEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTHh U (HOPMYJIHPOBATH COOCTBEHHBIC 33a/lauyu B O0Opa30BATEIHHON JCATEIHHOCTU U
YKU3HCHHBIX CUTYaIIHSX;

CaMOCTOSITENIbHO COCTaBIIATh IUJIAH PEIIEHUS TMPOOJIEMBbI € YUYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUMH;

JIaBaTh OIICHKY HOBBIM CUTYAITHSIM;

pacImMpATh paMKu y4eOHOTO TpeIMeTa Ha OCHOBE JTMYHBIX MPEATIOYTCHUIA;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaThb OTBETCTBEHHOCTh 3a
perieHue;



OLICHUBATH MPUOOPETEHHBI OIIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO W TPOSBICHHUIO IMIMPOKOH SPYIUIUMU B Pa3HBIX
00JIacTAX 3HAHMM, MOCTOSHHO TOBBIIMIATH CBOM 0Opa30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalWsIM, BHOCUTb KOPPEKTUBBI B JACATEIBHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJA/J€Th HAaBBIKAMU I[103HABAaTEIbHOM pPEQUIEKCMM KakK OCO3HaHUs COBEpLIAEMBbIX
JNEUCTBUM U MBICIMUTENBHBIX ITPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHWM, UCIOJIb30BAThH
npu€Mbl peIEKCUU IS OLIEHKH CUTYalluu, BEIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO IIPUHUMATh PEUICHUSA 110 UX CHUKEHMIO;
IIPUHUMATH MOTHUBBI M ApTYMEHTBI APYTUX IPH aHAJIU3€E PE3YJITATOB AEATEIbHOCTH.

IIpunsiTue ceds u APpyrux:

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX [IPU AaHAIU3E PE3YIIbTATOB AESTEIBHOCTH;
MpU3HABaTh CBOE MPABO U MPABO JAPYrUX HA OLIUOKH;

pa3BUBaTh CIOCOOHOCTh MTOHUMATh MUP € TTO3ULIUH JPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpamMmMbl COO no Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienuduyeckue s yuyeOHoro mnpeamera «buosorusy» HaydHble 3HAHUA,
YMEHHUS u CIIOCOOBI JEeUCTBUI o OCBOEHHUIO, WHTEpIpETalul U
npeoOpa3oBaHUI0 3HAHUM, BUABI JACATEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS H
NPUMEHEHUIO 3HAHUN B Pa3IMUHBIX YYEOHBIX CHUTYyalUsX, a TaKXe B pealbHbIX
KU3HCHHBIX CHUTyallMsiX, CBSI3aHHBIX C Ouonorueir. B mporpamme mnpeameTHbIC
pe3yJIbTaThl MPEJCTABIICHBI IO TOJIaM 00yUYCHHS.

[IpenmeTHbBIE pe3yNIbTaThl OCBOCHUS yueOHOTo npeameTa «buonorus» B 10 knacce
JTOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUWA O MECTE€ M POJM OMOJIOTMH B CHCTEME HAYYHOTO 3HAHUS
CCTECTBEHHBIX HayK, B ()OPMHPOBAHWHU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa U HAYYHOTO MHPOBO33PEHHS, O BKJIAQJE€ POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-
OWoONOroB B pa3BUTHE OWUONOTUH, (YHKIIMOHAIBHON TPAMOTHOCTH YeJIOBEKa [IJIs
pelieHuUs )KU3HECHHBIX 3a/1a4;

yMEHHUE PACKPBIBaTh COJIEP KaHNe OMOJIOTHIECKUX TEPMHUHOB M TIOHATHIA: )KU3Hb, KIIETKA,
opranu3M, wmerabosm3M (0OMEH BEHIECTB W MpEBpalllcHue D>HEPruu), TOMEOCTa3
(camoperynsius), ypOBHEBas OpraHW3alMs >KMBBIX CHCTEM, CaMOBOCIIPOM3BEICHUE
(perpoyKiusi), HaCJIeACTBEHHOCTh, U3MEHYHBOCTD, POCT U Pa3BUTHE;

yMEHHE H3JIaraTh OMOJIOTHYECKHE TEOpUHU (KIETOYHAs, XPOMOCOMHAs, MyTaI[MOHHAs,
IEHTPaJIbHASI JOTMa MOJIEKYJISIpHOU Owosorun), 3akousl (I'. Mennens,



T. Moprauna, H.J1. BaBunoBa) u y4yenus (0 LEHTpax MHOTOOOPa3Usi U MPOUCXOKICHHUS
KyJbTypHbIX pactenuid H.M. BaBuiioBa), ompenensiTh IpaHHIbl UX MNPUMEHHUMOCTH K
YKUBBIM CHCTEMaM;

YyMEHUE BIJIAJIETh METOJIaMd HAy4YHOTO T[IO3HaHUS B OHWOJIOTMH: HAOMIOJCHUE U
OTIMCaHWE >KWBBIX CHCTEM, IIPOIIECCOB W SIBJICHUM, OpraHW3allis W MPOBEIACHUE
OMOJIOTUYECKOTO JKCIICPUMEHTA, BBIABMKEHUE THUIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH
MEXIY HCCICIyeMbIMH BEIUYMHAMH, OOBSICHCHHE TIOJYYCHHBIX PE3yJIbTATOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHSITHH, TEOpPWA W 3aKOHOB, YMEHHE JelaTh BBIBOJIBI
HA OCHOBAHHH ITOJTYUYEHHBIX PE3YJIhTATOB;

YyMEHUE BBIICIATH CYIIECTBEHHBbIC TMPU3HAKK BHUPYCOB, KIETOK TMPOKAPUOT H
DYKapHOT, OAHOKJICTOYHBIX W MHOTOKJIICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB:
oOMeHa BEIIeCTB U MPEBpAICHUS SHEPTHH B KIIeTKe, (DOTOCHHTE3a, IJIACTUIECKOTO U
PHEPreTHYECKOro  OOMEeHa,  XEMOCHHTE3a,  MMHTO03a, MeH03a, OIUIOJOTBOPEHUS,
Pa3MHOKEHUS, MHANBUYyJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTEHE3);

yMEHHUE MPUMEHSTH MOJTyYCHHBIC 3HAHUS 1T OOBSICHEHHS OMOJIOTHYECKUX TPOIIECCOB H
SIBIICHUM, 11 TIPUHATHS TMPAKTHUYCCKUX PEIICHUH B TOBCEIHEBHOW JKU3HHU C IIEIBIO
oOecrieueHsT 0€30MACHOCTA CBOETO 3/0POBBS W 370POBbSI OKPY’KAIOIIMX JIIOJIEH,
COOJIIO/IEHUsT HOPM TPaMOTHOTO TIOBEACHUS B OKPYXKAIOIICH MPUPOTHON cpere,
MOHMMaHUE HEOOXOIMMOCTH WCIIOIB30BAHMS JTOCTIKCHHH COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTHH JIJIS1 PAIIMOHATILHOTO TPHUPOIO0TIOTH30BAHUS;

YMEHHE peIIaTh 3JEMEHTapHbIC TE€HETHYCCKHME 3aJadyd Ha MOHO- M JIUTHOPHIHOE
CKpEIIMBaHUE, CIICTVICHHOE HAClIeJOBAaHUE, COCTAaBJISATh CXEMbl MOHOTHOPHUIHOTO
CKpEITUBaHUS VIS TIPe/ICKa3aHus HACAeA0OBaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOJHATH J1a0OpaTOPHBbIE M MPAKTUYECKHUE padOThI, COOM0IaTh MpaBUia MPU
paboTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHWUBATh M WHTEPIPETUPOBATH MH(OpPMAIHIO OHOIOTUYECKOTO
collepKaHusl, BKIIIOUAIOIIYIO TICEBJOHAYYHbIE 3HAHUS W3 PANIMYHBIX HCTOYHHKOB
(cpenctBa wmaccoBoi uWH(MOpPMAIUK, HAYYHO-TIOMYJIIPHbIE MaTepuaibl), STUUYECKUE
aCTMEKThl COBPEMEHHBIX HCCIICIOBAaHUN B OMOJIOTUU, METUITMHE, OMOTEXHOJIOTHH;

yMEHHE CO03/1aBaTh COOCTBEHHBbIC IHCHMEHHBIE M YCTHBIE COOOIIEeHUs, 00001as
OMoNOTHYECKyI0 WH(MOPMAITUIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCITOJIB30BATh
MOHSATUIHBIN anmapaTt OMOJIOTHH.

[IpenMeTHble  pe3yibTaThl  OCBOEHUs  y4yeOHoro mpeamera  «buomnorus» B 11
KJIacce JTOJDKHBI OTPaKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE€ M POJM OMOJIOTMM B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa U HAYYHOTO MHPOBO33PEHHS, O BKJIAQJ€ POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
OWONOrOoB B pa3BUTHE OWUONOTUH, (YHKIIMOHATBLHON TPAMOTHOCTH YeJIOBEKa [IJIs
pEIIeHHS )KU3HEHHBIX 33]1a4;



YMEHHE pacKpbIBaTh COJAEpKaHHE OHOJOTMYECKMX TEPMHMHOB U TOHATHUNA: BHI,
NOMyJISIlMA, TEeHO(OHI, HSBOJIOLMS, JBIXKYIIME CHIbl ((pakTopbl) 3BOJIOLUH,
MPUCTIOCOOIEHHOCTh ~ OPTaHU3MOB, BUA000pa3oBaHUE, JKOJOTHUECKHe (HaKTOPBHI,
HKOCUCTEMA, MPOIYLEHTbl, KOHCYMEHThI, PEAYLIEHTHI, LIENU NUTaHUSA, DKOJIOrHYecKas
nMpaMujia, 6uoreoieHos, onocdepa;

yMEHHE Hu3JaraTb Ouosiornyeckue Teopuu (dBoironmonHas Teopus Y. JlapBuHa,
CHUHTETHYECKas TEOpHUs HBOJIIOIMH), 3aKOHbl M 3aKOHOMEPHOCTH (3apObIIIEBOIO
cxoncrtBa K.M. Dbnpa, depemoBaHus TJIABHBIX HANpPAaBICHUW W IIyT€W DSBOJIIOLUU
A.H. CesepuoBa, yuenuss o ouocepe B.M. BepHaackoro), onpenensarb rpaHUIbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BIAJeTh METOJaMH HAay4YHOTO I[IO3HAaHUS B Owuonoruu: HaOIIOAEHUE U
ONMCAHUE >KUBBIX CHCTEM, IIPOLIECCOB M SIBICHUM, OpraHu3alus M IPOBEIACHUE
OMOJIOTMYECKOT0 JKCIEPUMEHTA, BBIIBWKEHHE THUIOTE3bl, BBISBICHHUE 3aBHCUMOCTH
MEXIY HCCIEIyEMbIMH BEIMYMHAMH, OOBACHEHHE IIOJYYEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAaHHBIX HAYUYHBIX IMOHATHUM, TEOPUH M 3aKOHOB, YMEHHE [I€JIaThb BBIBOJbI
Ha OCHOBAHMH IOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACNATh CYIIECTBEHHBbIE MPU3HAKA CTPOCHUS OMOJOIMYECKUX OOBEKTOB:
BUJIOB, MOMYJISAIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEAyLEHTOB, OHOIrE€OLEHO30B H
HKOCUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIIECTBEHHON M3MEHUYMBOCTU, €CTECTBEHHOIO
or0opa, BU000pa3oBaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUS SKOJIOTMUECKUX
(akTOpOB Ha OpraHuW3Mbl, MEPEHOCAa BEIIECTB M IOTOKAa SHEPIUM B SKOCHUCTEMAX,
AHTPOIMOTEHHBIX U3MEHEHUN B IKOCUCTEMAX CBOEW MECTHOCTH, KPyrOBOPOTA BEILIECTB U
OMOreoXMMHUYECKUX IUKIIOB B Onocdepe;

yMEHHUE NMPUMEHSTh MOJIyYeHHbIE 3HaHUS J11 OOBICHEHUs] OMOJIOTUYECKHUX MPOLECCOB U
ABJICHUM, U1l NPUHATHUS NPAKTHYECKUX PELICHHU B ITOBCEAHEBHOM JKM3HU C LENBIO
oOecrieyeHrsi 0€30MaCHOCTM CBOErO 3JI0POBbS M 3I0POBbSl  OKPYXKAIOLIUX JIIOJEH,
COOJIIOJIEHUST HOPM TI'pPaMOTHOTO TIOBEJEHUSA B OKpYyXarouled MNpUpoIHON cpene,
NOHMMaHHE HEOOXOJMMOCTH MCIOJIb30BaHUS JOCTHXKEHUN COBPEMEHHOW OMOJIOTHU ISt
palMOHANIBHOTO MPUPOIOTOJIE30BaAHMUS;

YMEHHE pellaTh 3JIeMEHTapHble OMOJIOrHMYECKHE 3a/ladd, COCTABIIATH CXEMbl MEpeHoca
BEILECTB U SHEPTUHU B IKOCUCTEMAX (LIEMH MUTAHMUS);

YMEHHUE BBITIOJIHATH J1A0OPATOPHbIE M MPAKTUYECKUE pabOThl, COOII0ATh MpaBUiia MpU
pabote ¢ yueOHBIM U JJaOOpPaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHYECKH OIICHMBATh M UHTEPIPETUPOBATH MH(OpPMAIMIO OHOJOTHYECKOTO
collepKaHusl, BKIIIOYAIOIIYIO T[ICEBJOHAYYHbIE 3HAHUS M3 PA3NIMYHBIX HCTOYHHKOB
(cpeacTBa MaccoBOil MH(pOpPMAIKM, HAYYHO-TIOMYJISIPHBIE MaTe€pHalbl), pacCMaTpUBATh
rJI00aJIbHBIE IKOJIOTMYECKUE TPOOIEMbl COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO
K HUM COOCTBEHHYIO TIO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCHbMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMUYECKYI0 MH(POPMAIMI0 U3 HECKOJIbKUX HCTOYHUKOB, IPAMOTHO HCIOJIb30BaTh
NOHSATUWHBIN anmapar OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE
10 KITACC

Ne | HaumenoBanue paszzienoB u TeM yuebnoro npeamera | Kon-so | Komn-Bo Kou-Bo Koui-Bo
n/ JacOB | MPAKTHYECKUX | JIJAOOPATOPHBIX | KOHTPOJIHHBIX
i pabot pabort pabot
1 | buonorus kak Hayka 7 1
2 | KuBble CUCTEMBI M OpraHU3aIuN 7 1
3 | XMMHUYECKUN COCTaB U CTPOCHHE KICTKU 21 2
4 | )Ku3HeneaTeabHOCTh KJISTKH 18 1
5 | PaamMHOXEHHE ¥ MHAUBUIYaIbHOE PA3BUTHE 18 2
OpraHu3MOB
6 | HacrmemcTBeHHOCTh M MN3MEHYMBOCTH OPTaHU3MOB 19 1 3 1
7 | Cenexuusi OpraHu3MOB, OCHOBBI OUOTEXHOJIOTUHU 9 1 1
PeszepBHOE Bpemst 3
OO6111ee KOTUYECTBO YACOB IO MPOTPaMMeE 102 2 8 4




11 KJTACC

e KomunuecTBo KonunuectBo
n/-n HaumenoBanue pa3zienoB U TeM yueOHOTO IIpeMeTa KonyecTBO 4acoB | MPaKTUYECKUX pabOT | KOHTPOJIbHBIX paboT
1 1abopaTopHBIX paboT

1. DBOIIOIMOHHAS OMOIOT U 9 2

2. | Bo3HUKHOBEHHE M pa3BUTHE KU3HH HA 3eMIIe. 9 1 1

3. | Opranu3msl U OKpyKarolas cpeaa 5 3

4. | Coo0I1recTBa U SKOJIOTHYECKAE CUCTEMBI 9 1

Pesepr 2
OO11ee KOJIMYECTBO YacOB MO IPOrpaMMe 34 6 2




B 3TOM JIOKyMEHTE MPOHYME JOBAHO, MPOLIHYPOBAHO

M CKPEIIEHO NeYaThlo %&&::Som
e LA1LS

*




