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HHOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJIOTMM TEOPETUYECKYI0 OCHOBY JUIS
OTIpe/eNeHUs] TMOAXOM0B K (OPMUPOBAHUIO COJACpXKAHUS y4yeOHOro mpeaMeTa
«buonorus»  cocraBuiM:  KoHuenrtyainbHble — mosoxenus PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIeH, Collep KaHusl, pe3yIbTaTOB OOy4YEeHHS U TpeOOBaHUM K
YPOBHIO TOJITOTOBKM BBIITYCKHUKOB, IOJOXKEHUS OO0 OOIIMX IEeNsIX U MPUHIHUIAX,
XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEeIHEro oOIiero oopa3oBaHus
B Poccuiickoii denepaluu, a Takxe MOJIOXKEHUS O crenuuke OMooruu, e€ 3Ha4eHUH
B TIO3HAHWU >KMBOW MPUPOABI U OOECHEYEHUH CYIIECTBOBAHUS YEIOBEYECKOTO
oOmectBa. CorjacHO Ha3BaHHBIM IOJIOKEHUSIM, OIPEACIICHBl OCHOBHBIE (DYHKIIMU
MIPOTPaMMBI 110 OMOJIOTUHU U €€ CTPYKTYypa.

[Iporpamma mo Ouonoruu Ja€T MpEACTaBICHUE O IEsAX, 00 oOIIel cTpaTeruu
oOy4eHHMs, BOCIIMTAHUSA U Pa3BUTHS OOYYAIOLIMXCS CPEACTBAMU Y4YEOHOro MpeameTa
«buonorus», omnpenenser 00s3aTeNbHOE MNPEIMETHOE COAEpPKAHUE, €r0 CTPYKTYpY,
pacupenesnieHue I0 pasjieraM M TeMaM, PEKOMEHAYEMYIO IOCIEA0BaTEIbHOCTh
U3Y4YeHUs1 y4yeOHOro Marepuaia ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX
CBA3E€H, JIOTMKA  00pa3oBaTENbHOIO  MPOLECCa, BO3PACTHBIX  OCOOEHHOCTEHN
o0yyarommxcs.

B mporpamMme mo OMOJIOTHM Take yYWUTHIBAIOTCS TpeOOBaHWS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M  TPEAMETHBIM pe3yJbTaTaM OOydeHHUs B
(hopMUPOBAaHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIHLHON AEATEIbHOCTH/YU4eOHBIX
NelcTBUIM 00yYaromMXcsl M0 OCBOCHUIO COACPKAHUSI OMOJIOTHYECKOr0 00Opa30BaHusl.

B nporpamme mno Ouonoruu (10-11 kmaccel, 0a30BBI YpPOBEHb) peaiv30BaH
MPUHITUIT TIPEEMCTBEHHOCTH B UW3Y4YeHUM OWONOrWHM, Oynaromaps uYeMy B Hel
MPOCMATPUBACTCS]  HANpPABICHHOCTb HA  pa3BUTUE  3HAHWM, CBS3aHHBIX C
(hOpMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O MHUPOBO33PEHHUSA, LEHHOCTHBIX OpPUEHTAIUN
JUYHOCTHU, SKOJIOTUYECKOTO MBIIUICHHUS, MPEJACTaBICHUN O 3J0pOBOM 00pa3e >KU3HU U
OCepeXXKHBIM OTHOIIIEHHEM K OKpyXKaromieid mpupoaHoit cpeae. Iloatomy Hapsgy c
M3y4YeHHEM OOIIeONOIOTUYECKUX TEOPUH, a TaKkKe 3HAHUNA O CTPOCHHUH KUBBIX CHCTEM
Pa3HOr0 paHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX IMPOIECCOB B IMPOrpaMme
no OWOJIOTMM YAEJICHO BHHMAaHUE UCIIOJIb30BAHUIO TMOJYYEHHBIX 3HAHUM B
MOBCEHEBHOM >KM3HU AJI PEIICHUs] MPUKIAIHBIX 33/1a4, B TOM 4yucie: NpodUIakTUKU
HACJICJICTBEHHBIX 3a00JIEBaHUI YEIIOBEKa, MEAMKO-TEHETHUECKOTO KOHCYJIBTHPOBAHUS,
00OCHOBaHUS SKOJIOTUYECKH L1€JIeCO00Pa3HOT0 MOBEACHUS B OKPYKAIOIIEH MPUPOTHON
cpele, aHaau3a BIMSHHUS XO3SMCTBEHHOM JESATEIBHOCTH 4YEJIOBEKa Ha COCTOSTHUE
OPUPOAHBIX MU MCKYCCTBEHHBIX JKOCUCTEM. YCHJICHHWE BHHMaHUS K MPHUKIATHOU
HaINpaBJIEHHOCTU ydyeOHOro mnpeamera «buosorus» MPOJUKTOBAHO HEOOXOJIUMOCTHIO
oOecrieueHrs YCJIOBMHA MMl pEIIeHHs OJHOW M3 aKTyalbHBIX 3a7a4 IIKOJIHHOTO
Ouonoruueckoro  obpazoBaHus, KOTopas  mpeamnoiaraeT  (GopMHpOBaHHE Y



oOydaronmxcst  CIHOCOOHOCTH  aalTHUPOBAaThCA K WM3MEHEHUSIM  JIMHAMUYHO
Pa3BUBAIOILIETOCS] COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHE cpeaHero oOiero oopa3oBaHHUsl 3aHUMAET BaXHOE MECTO.
Ona obecmeunBaeT (GopMHpPOBAHHWE Y OOYYAIONIMXCS TPEACTABICHUNA O HAyYHON
KapTHHE MUpPa, PaclmpseT U 0000IaeT 3HaHUS O YKHUBOUW MPUPOJE, €€ OTINIUTEITBHBIX
NpHU3HAKaX — YPOBHEBOM OpraHu3ali W SBOJIOLUHU, CO3/1aET YCIOBHS JUIsl: MMO3HAHMS
3aKOHOB >KMBOW MPHUPOJIbI, (OPMUPOBAHUS (DYHKIIMOHATILHONH T'PaMOTHOCTH, HaBBIKOB
310pOBOTO U 0€30MacHOro 00pasza KU3HH, SKOJOTMYECKOTO MBIIUICHUS, [IEHHOCTHOTO
OTHOIIEHUS K JKUBOW TIPUPOJC U YETOBEKY.

Bonbmmoe 3HavueHne OWONOTHS UMEET TakXKe ISl PEIICHUS BOCIMUTATEIBHBIX M
Pa3BUBAIOIIMX 3a/lady CpPEeAHEro o0IIero oOpa3oBaHUs, COIUATU3ALUUA O0YYaArOIINXCS.
N3yuyenue Ouonorun obecreunBaeT ycloBUs M GOPMHUPOBAHUS HUHTEIIEKTYaTbHBIX,
KOMMYHUKAITIOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HMHTETpAllid OWOJIOTMYECKUX 3HAHWUW C TPEACTABICHUSIMH U3 JPYTUX
y4eOHBIX TIPEJIMETOB, B YaCTHOCTH, (u3uku, xumuu u reorpaduu. HazpaHHbie
MOJIOKEHUSI O TPEAHA3HAYCHUH y4eOHOTo mpeameTa «bUOJIOTHs) COCTaBHIIA OCHOBY
JUISL  OTIpENeIeHUs] TOAXOJ0B K OTOOPY M CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUs,
MIPEICTABJIICHHOTO B MPOTpaMMe 10 OUOJIOTHH.

Ot16op coxepkaHusi ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIMHN KYJIBTYPOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBUHU C KOTOPBIM
oOy4aroriecsi JAOHKHBI OCBOUTH 3HAHUA W YMEHUS, 3HAYUMBbIE i1 (HOPMUPOBAHMS
o0IIel KynbTYphI, OMPEICAIONe aJcKBaTHOS MOBEACHUE YEJIOBEKA B OKPYKAIOIICH
MPUPOJHON Cpefie, BOCTPEOOBAHHBIE B TIOBCEIHEBHOM JKM3HU U MPAKTUUYECKOU
nestenbHocT. Oco0oe MecTo B OTOM CHUCTEME 3HAHWM 3aHUMAIOT DJIEMEHTHI
collepKaHUsl, KOTOPBIE CIy>)KaT OCHOBOW 1Jisi (OPMHUpPOBAHMSI TPEJCTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHUpPA M IIEHHOCTHBIX OPHUEHTAILUIX
JUYHOCTH, CITIOCOOCTBYIONTUX TYMaHU3AIMH OWOJIOTHIECKOTO 00pa30BaHMUS.

CTpyKTypHUpOBaHHUE COJICPKaHUS yIeOHOTO MaTepHaa B MporpaMMe 110 OMOJIOTHH
OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYCHHSI 3HAHUK 00 OTJIMYUTEIHHBIX
OCOOEHHOCTSIX KMBOM MPUPOJLI, O €€ YPOBHEBOM OpTaHHW3allid W HBONIONWU. B
COOTBETCTBHUM C OTUM B CTPYKType yueOHoro mnpenmera «buomorus» BbIICICHBI
CIIeNYIONINE COJIepKaTeNbHble JTUHUU: «buomorns kak Hayka. MeToabl HAay4dHOTO
no3HaHus», «KineTka kak Omosiormueckas cucteMayn, «OpraHu3M Kak OHOJIOTHYEcKas
cuctemay, «CrucreMa W MHOTOOOpa3ue OPraHUYECKOTO MHpPa», «IBOJIONUS KUBOH
MPUPOBDY, « IKOCUCTEMBI M PUCYIIIUE UM 3aKOHOMEPHOCTHY.

Ilens wm3yuyeHus ydeOHOro mpenmera «bwomorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE O0YYarOUMMUCA 3HAHUSIMU O CTPYKTYpPHO-(YHKIIMOHAJIBLHOW OpraHu3aluu
’KUBBIX CUCTEM PA3HOI'0 paHra U MpUOOpPEeTeHHEe YMEHHUM UCIOJIb30BaTh 3TH 3HAHUS IS
IPAMOTHBIX JIEWCTBHIA B OTHOIIIEHUU OOBEKTOB KUBOW MIPHUPOIBI U PEIICHUS PA3TUIHBIX
KU3HEHHBIX TIPOOJICM.



JlocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a3o0BOM
ypOBHE 00€CreunBaeTCs pelIeHUEM CIIEAYIOIINX 3a]1ay:

OCBOCHHE O0YYAIOIIMMUCS CUCTEMbI 3HAHUN 0 OMOJIOTUYECKUX TEOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, TMpaBWJIAX, CIyXalluX OCHOBOM  JIJISt
(dbopMHUpOBaHUS TIPEACTABICHUI O €CTECTBCHHO-HAYYHOW KapTHHE MHUpPA, O METOJax
HAyYHOTO IMIO3HAHMS, CTPOCHUU, MHOTO00pa3HMM M OCOOEHHOCTSIX 3>KUBBIX CHCTEM
pPa3HOTO  ypOBHS  OpraHU3alliM, BbIJAIOIIUXCS  OTKPBITUSX U COBPEMEHHBIX
HCCJICOBAaHMSIX B OMOIOTHH,

dbopMupoBaHre Yy OOyYalOMMXCA TO3HABATEIbHBIX, WHTCIUICKTYIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIM3a JAHHBIX O MYTSX Pa3BUTHSA B OMOJIOTHUA
HAy4YHBIX B3IJISZIOB, MJIEH U TMOJXOJOB K M3YyUYEHHUIO JKUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3allvy;

CTaHOBJICHHE Y 00YyYalOIUXCs 00IIel KyJIbTypbl, (PYHKIIMOHAIEHON IPAMOTHOCTH,
pa3BUTHE YMEHHH OOBSCHATh W OIICHWBAThH SIBJIICHUS OKPYKAIOMIETO MHpa KHUBOUN
MIPUPOIbI HA OCHOBAHUM 3HAHUM U OTBITA, TIOJIYYCHHBIX MPU U3YyUYEHUN OMOJIOTUY;

dbopMupoBaHne |y  OOydalOIIMXCA YMEHUW  WJUIIOCTPUPOBATH  3HAYCHUE
OMOJIOTUYECKUX 3HAHUA B TPAKTUYECKOM JEATETLHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHUH U arpOOMOTEXHOJIOTHIA,

BOCITUTAaHWE YOEXKAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIIOBEKOM KHUBOM
MIPUPOJIBI, HEOOXOJIMMOCTH OEpEeKHOTO OTHOIICHUS K HEH, COOMIOAECHUS ATHYSCKHUX
HOPM TIPHU TIPOBEICHUH OMOJIOTMUYECKUX UCCIIEIOBAaHUM;

OCO3HaHWE TIICHHOCTH OWOJIOTMYECKMX 3HAHWK [IJI1 TIOBBIICHUS YPOBHS
DKOJIOTHYCCKOHN KYJIbTYPHI, 11 POPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS,

MpUMEHEHUE MPUOOPETEHHBIX 3HAHWM M YMEHHMM B TMOBCEAHEBHOM >KM3HU IS
OLICHKHU TIOCJIEACTBUM CBOEU AEATENIBHOCTH MO OTHOLIEHUIO K OKPYXKAKOILIEW Cpene,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHME U COOJIOJEHHE Mep NPOPUIAKTUKU
3a00s1eBaHUM.

B cucreme cpemgnero obiiero oopasoBanus «buosjorus», uzydaemas Ha 0a30BOM
YpOBHE, SIBISETCS 0O0s3aTeTbHBIM yYE€OHBIM TPEIMETOM, BXO/SIIMM B COCTaB
npeaMeTHOU 06sacTu «EcTecTBeHHO-HAyYHBIC TTPEAMETHD».

Jlnst u3ydeHust Ouosioruv Ha 0a30BOM YpPOBHE CpEAHETo OO0IIero oOpa3oBaHUS
otBoauTCs 68 "yacoB: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 gaca (1
4ac B HEJEIIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHMM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMU €CTECTBEHHBIMU HayKamu, Quiiocoduen, STUKOHN, 3CTeTUKOM 1 mpaBoM. Poib
Oowonmornu B (GOPMHPOBAHWM COBPEMEHHOW HAydyHOW KapTwHB Mupa. Cucrema
OMOJIOTHYECKHUX HaYK.

Metoapl TO3HAHUS KUBOW NPUPOJLI (HAONIOJEHUE, SKCIEPUMEHT, OIHCAHUE,
U3MepeHue, Kiaccuukaius, MoAeIMpOBaHUE, CTAaTUCTUYECKasi 00paboTKa JTaHHBIX).

JlemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon n ®@. Kpuk.

Tabmuupl 1 cxeMbl: «MeToIbl MO3HAHMS )KUBOU MIPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padota Ne 1. «Mcnonap30BaHNne pa3IMYHbIX METOJOB MPU U3YUCHUU
OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusbie cucteMbl (OMOCHMCTEMBI) KaK MOpeAMET Hu3ydeHus Ouosioruu. OTiuuue
YKHABBIX CUCTEM OT HEOPTAHUYECKOM ITPUPOIBI.

CBoiicTBa OMOCHCTEM W HX pa3sHOOOpa3we. YPOBHH OpraHU3ANMH OHMOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MNOMYJISIIIMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKUI ), OMOC(hEpPHBI.

JdemoHcTpanuu:

Tabmuubr u cxembl: «OCHOBHBIE MPU3HAKU >KH3HU», «YPOBHU OpraHU3aluu
YKABOU IIPUPOIBI».

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnuyeckuii COCTAB U CTPOCHUE KJIETKH.

XUMHYECKHM COCTaB KJIETKUM. XHMHUYECKHE JJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. BO/1a 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIIMM BOJBl W MHUHEpPaJIbHBIX BELIECTB B KieTke. llogmepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB M cTpoeHHe OENKOB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3aMeHuMble W 3aMEHHUMbIE AMHHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYpBI O€TTKOBOM MOJIEKYJbI (IepBUYHASI, BTOPUYHAS, TPETUYHAS W YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OesKkoB. brosornueckue QyHKIMU OEIKOB.

depMeHThl — OuoJornyeckue Karaauzatopbl. CTpoeHue (pepmMeHTa: aKTHUBHBIM
HeHTp, cyocrparHas crneunduunocts. Kodpepmentsl. Butamunbl. Otinuust hepMeHTOB
OT HEOPTaHWYECKUX KaTaJnu3aTOPOB.



VYrneBoabl: MoHOcaxapuabl (TJHOK03a, pubo3a M Ae30Kcupub03a), aucaxapHibl
(caxapo3a, Jakro3a) U  IoJaucaxapuabl  (Kpaxmaj, TIJIMKOTEH, LIEJUII0JI03a).
buonoruueckue QyHKIUU YIIIEBOOB.

Jlumunel:  Tpurnuuepuasl, — pochomunuasl, — crepouabl. [ 'uapoduiabHO-
rupodoOHbIe cBoiicTBa. buonornyeckue QyHkiuu aunuaoB. CpaBHEHHE YTIEBOJIOB,
O€JIKOB U JIMIIUAO0B KaK UICTOYHUKOB SHEPTUU.

Hyxkneunossie kucnotel: JJHK u PHK. HykneoTubl — MOHOMEpBI HYKJIEHHOBBIX
kucnot. Crpoenne u Gpynkuuu JIHK. Ctpoenne u ¢ynkumuu PHK. Buger PHK. AT®:
CTpoeHHEe U QYHKIIUH.

I[utonmoruss — Hayka o kinerke. KierouHas Teopuss — nmpuMmep B3anMOJCHUCTBUS
uzaeu u (akToB B HAYYHOM MMO3HAHUU. MeTOo1bl U3yUEHUS KIETKH.

Knerka kak nenoctHas xuBas cucreMa. OOuiye NMpU3HAKU KIETOK: 3aMKHYTas
HapykHasg MeMOpaHa, Monekysbl JJHK kak reHeTmueckuil anmapar, CUCTEMa CHHTE3a
Oenka.

Tunsl KIETOK: 3yKapuoTHdeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOCHHUS
npokapuotuyeckoit kinetku. Kinerounas crenka 0akrepuii. CTpoeHue 3yKapuoOTHYECKOM
KJeTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHOM U TPUOHOM KIETKH.

IIoBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKa, TJIMKOKAJIMKC, HX
¢ynkuun. Ilnazmarnyeckas memOpana, €€ cBoiicTBa U (yHKuuMH. [{uTomnasma u eé
opranounbl. OmgnomemOpannbie opranouasl  kietku: OIIC, ammapatr [onbmxw,
IM30COMbI.  IlolyaBTOHOMHBIE  OPraHOMIBI  KJIETKU: MHUTOXOHAPHUM, IIJIACTUJBI.
[Ipoucxoxaenre MUTOXOHApUM U Miactua. Buael mmactun. HememOpanHbie
OpraHOMJIbI KJIETKU: PUOOCOMBI, KJIETOUHBIA LEHTpP, LEHTPUOJHU, PECHUYKH, KI'YTHKU.
@yHKIMY OPraHOUAOB KJIETKH. BKItoueHns.

Snpo — peryasTopHblii LEeHTp KieTku. CTpoeHue sapa: siaepHas 000J04YKa,
KapuoIuia3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, [[x.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammbel: «PacripeniesieHne XUMHUYECKUX SJIEMEHTOB B HEXHBOM IPUPOJIELY,
«Pacrnpenenenne XuMHYECKUX DJIEMEHTOB B dKUBOW MPUPOIEN.

Tabmuupr u cxembl: «llepuonuueckas TaOnMIAa XUMHYECKUX DIEMEHTOBY,
«CTpoeHre MOJeKyJbl BoAbDy, «buocuuTe3d Oenka», «CTpoeHHE MOJEKYJbl OeIKay,
«Ctpoenue ¢epmentay, «Hyxnewmnoswsie kuciotel. JJHK», «Ctpoenune MomexyIbl
AT®», «CrpoeHne >SyKapUOTHYECKON KIETKN», «CTpOECHHE IKMUBOTHOM KIIETKH,
«CTpoeHHE pacTUTEIbHOU KIETKW», «CTpPOEHHE NPOKAPUOTUYECKOU  KIIETKUY,
«CTpoeHue aapa KIETKN», « YTIIEBOABD, «JIumuasn.

O6opynoBaHue: CBETOBOM  MHKPOCKON, OOOpydOBaHHE [IJIsl MPOBEACHUS
HAONIO/IEHUH, W3MEpPEeHH, SKCIEPUMEHTOB, MHKpPOIpEnapaTsl  PacTUTEIbHBIX,
’KUBOTHBIX U OAKTEpUAIbHBIX KIETOK.



JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas pa6ota Ne 1. «M3yueHue kaTadIUTUUYECKON aKTUBHOCTU ()EPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTalla3bl).

Jlaboparopnas padota Ne 2. «M3yueHne CTpOCHUS KIETOK PACTEHUM, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpETIapaTax U X OIHUCAHUE.

Tema 4. ’KuzHeaessTeJJLHOCTH KJIECTKH.

OO6MeH BelecTB, WIM MeTa00oMu3M. AcCHUMWIALNMSA (TJIACTUYECKUH OOMEH) H
TUCCUMWISIIUS  (PHEPTeTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOr0 TMpoliecca
Metabonu3ma. Pollb 3aKOHOB COXpaHEHUs BEIIECTB U DJHEPrUM B TMOHUMAaHUU
MeTadoJIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOQHBIM U TerepoTpodHblil. Pons ¢epmeHTOB B
0oOMEHE BEIIECTB U MPEBPAIICHIUHN YHEPTUH B KIIETKE.

®dotocunte3. CBeroBast u TeMHoBasi ¢a3wl porocuntesa. Peakunuu orocuHTesa.
OddextuBHOCTHL (hoTOCHHTE3a. 3HaUueHHE (OTOCUHTE3a s )KU3HU Ha 3emie. Biusuue
yCIIOBUM cpefbl Ha (DOTOCHHTE3 W CIOCOOBI TOBBIIMICHUS €r0 MPOJYKTUBHOCTU Y
KYJbTYPHBIX PACTCHHUIA.

XeMocuHTe3. XEeMOCHUHTE3Upylolue OakTepuu. 3HAYEHHE XEMOCHHTEe3a [
KW3HU Ha 3eMJIe.

DOHepreTuueckuii oOMeH B KieTke. PacmiensieHue BeHIECTB, BBIJACICHUE U
AKKyMYJUPOBAHHE SHEPTHUM B KJIETKE. JTalbl dHEPreTUYecKoro ooOmeHa. [ mmkomnms.
bpoxenne wu ero Buabsl. KuciopogHoe OKUCIEHUE, WM KJIETOYHOE JIbIXaHHE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTb FIHEPTETUUECKOT0 OOMEHa.

Peakuun matpuuynoro cunres3a. ['enernueckass undpopmanus u JJHK. Peanuzanms
reHeTH4eckol uH(opManuu B KiIeTKe. [eHeTuyeckuid KOA U €ro CBOICTBa.
Tpanckpunius — marpuunsiii cuate3 PHK. Tpancnsauus — 6uocunte3 Oenka. DTarbl
Tpaucisiuu. KonupoBanue aMuHOKUCIOT. Pons pubocom B OuocuHTe3e Oemnka.

Heknerounsie (opmbl xu3Hu — Bupychl. Mctopus otkpeitusi BupycoB (. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO 1MKiIa BUpycoB. bakrepuodaru.
bosie3nn pacTeHnil, KUBOTHBIX M YEJOBEKAa, BbI3BIBAEMBbIE BHUpycaMu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — Bo3oyaurens CITM/]a. OOpaTHas TpaHCKpUTIIINA,
peBepTasa u untTerpasa. [Ipodunakrtruka pacnpocTpaHeHUs BUPYCHBIX 3a00JICBaHUH.

JdeMoHcTpanuu:

[Toptpetsi: H. K. Konpuos, /1. M. Banosckuii, K. A. Tumups3zes.

Tabmumer m  cxembl: «Tumel mHTaHU), «Metabomu3m», «MHUTOXOHAPHS,
«JHepreTuyeckuit oOMeH», «Xmopomaact», «®PorocuHTe’y, «Crtpoenue JIHK»,
«CTtpoeHue U (yHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l'eHeTUYeCKHil Koy,
«Bupyce», «baktepuodarun», «CtpoeHue u >ku3HeHHBIM 1Mk Bupyca CIIN/a,
o6aktepuodaray, «Permmukarus [JJHK».

ObopynoBanue: Monaenu-ammukauuun «Yasoenne JHK wu  Tpanckpumuumsy,
«buocunTtes 6enkay, «CTpoeHue KIETKW», MoJienb cTpykTypsl JIHK.

Tema 5. PazMHoOkKeHMe M1 MHIUBHUAYAJbHOE Pa3BUTHE OPraHU3MOB.



Krerounslii 1UKI, WM JKU3HEHHBIA IUKI KieTku. HWMHtepdasza u  MuTo3s.
[Ipoueccol, mporekatonue B uuTepdase. Peruukanus — peakuus MaTpuyHOTO CHHTE3a
JHK. CtpoeHue xpomMocoM. XPOMOCOMHBIH Ha0oOp — KapuoTuil. JurniaouaHeii u
rarjioONHBIA  XpOMOCOMHBIE  HaOopbl. XpomaTuasl. lLluTosMOrMueckue OCHOBBI
Pa3MHOXXEHUS U UHJIUBUIYAIBHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue knetkn — muto3. Ctaguu muto3a. [Ipouecchl, MpOUCXOIAIINE HA PA3HBIX
CTaJusAX MUTO3a. BUONIOTrNMYeCcKUil CMBICT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — aronTo3.

dopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecroyioe W MojoBoe. Buawsr Oecmosoro
pa3MHOXXEHUSA:  JEJICHUE HaJBOE, [OYKOBAHHE OJHO- U  MHOTOKJIETOYHBIX,
cropooOpa3oBaHHe, BEreTaTMBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIIOHHPOBAHHE
OpraHu3MOB, €r0 3HAYEHUE JJIS CEJICKIUU.

[TonoBoe pa3aMHOMX)EHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meito3. Cragum wmenosa. IIpomecchl, npoucxomsimme Ha CTagusax Menosa.
[ToBenenue xpomocoMm B Meioze. Kpoccunrosep. buosiornueckuii cMbIC U 3HAYEHUE
Meno3a.

["ameTorenes — mporiecc 00pa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [lonoBbie
KeJe3bl: CEMCHHUKU U sIMYHUKU. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KJIETOK — raMmeT
(cnmepmarto3ou, SMIEKIeTKa) — crepMaTorene3 u oBoreHe3. OCoOOEHHOCTH CTPOECHUS
SIMIIEKIIETOK M criepMaTo3ouioB. OmnoaorBopenue. [lapTeHorenes.

NunuBunyanbHoe  pa3BUTHE  (OHTOTEHE3).  OMOpHUOHAIBLHOE  pPa3BUTHE
(amOpuorenes). Ortambl 3MOPUOHAIBHOTO PA3BUTUSI Yy TTO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, ractpyisiius, opraHorene3. IloctaomOpuonanbHOe pas3ButhHe. TuIb
MOCTAIMOPUOHAIBHOIO Pa3BUTHUS: MPSAMOE, HENPSIMOE (JTMUMHOYHOE). BiusiHue cpenpl Ha
pPa3BUTHE OPTaHU3MOB, (haKTOPBI, CTIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pazButne pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHUSI: CTPOCHHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u  cxembl: «@DOpMBI  Pa3sMHOXKEHHSI OpPraHU3MOBY», «JIBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BeretaTuBHOE pa3MHOKEHUE PACTCHUNY,
«/lenenue xknetku Gaktepuin», « CTpoeHUE TOJIOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBI»,
«Kierounsnii ukin», «Pemmukarmusa JHK», «Mutoszy», «Meios», «IIpamoe u Henpsamoe
pa3BuTHE», «l'amMeToreHe3 y MIEKONUTAIOIINUX M YeloBeKa», «OCHOBHBIE CTaIuu
OHTOTE€HE3a».

O6opynoBanue: MHUKPOCKOTI, MUKpOTMpenaparsl «CrniepMaTo30u bl
MJICKOIIUTAIONIETOY», <« SlilekneTka MIleKonuTaromero», «KapuokuHes B KieTKax
KOpEUIKa JIyKa», MarHuTHas Mozenb-anmukanus «/lenenne knetrku», mozaens JIHK,
MojieNib MeTada3zHO XPOMOCOMBI.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

Jlabopatopnas pabora Ne 3. «Habmtomenrne MUTO3a B KJIETKAaX KOHYHMKA KOpPEIIKa
JlyKa Ha TOTOBBIX MUKpONIpenapaTaxj».



JlabopaTtopHas pabora Ne 4. «M3yueHue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernaparax».

Tema 6. HacsieicTBEHHOCTh 1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum renetuku. Mctopus pa3BuThs reHETUKU. Ponp nurosioruu u
AMOPHOJIOTUY B CTAHOBJICHUHU TCHETUKHU. BKian poccuiickux u 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTolbl TeHeTUKH (TUOPUAOIOTUYECKUM, ITUTOTEHETUYECKUM,
MOJIEKYJIsIpHO-TeHeTnYecKuii). OCHOBHBIE TEHETHUEeCKHEe TMOHATUS. [ eHeThueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HaCIEOBaHMUs TPU3HAKOB, ycTaHOBIEHHble ['. Menaenem.
MonornbpuaHoe CKpemuBaHue. 3aKoH eANHO-00pa3usi THOPHUIOB TIEPBOTO MMOKOJICHU .
[IpaBuiio TOMHUHUPOBAHUA. 3aKOH PACIIECIJIEHUS MTPU3HAKOB. | MIIOTE3a YUCTOTHI TaMET.
[TosmHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JlurnOpuaHOe CKpelrBaHUE. 3aKOH HE3aBUCUMOIO HACIEJOBaHUSI MPU3HAKOB.
[{utoreHeTuueckue OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUA. AHAIM3UPYIOLIEE
ckpemuBanue. lcnonb30BaHWe aHATM3UPYIOLIETO CKPEUIMBAHUSA Ul OIPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuerienHoe HacienoBanue mpusHakoB. Pabora T. Moprana mo ciemieHHOMY
HACJIEIOBAaHNIO TeHOB. HapyleHne cuerieHust FeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | €HETUYECKUE KapThl.

I'enetnka mnona. XpOMOCOMHOE ONpPEACNICHUE I0da. AyTOCOMBI M IOJIOBBIC
XpOMOCOMBI. l'OMorameTrHele © rereporaMeTHble oOpraHusmbl. HacinenoBanue
MPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BHIbl M3MEHUMBOCTH: HEHACIEICTBCHHAsT W HACJIEICTBECHHAS.
Ponb cpenbl B HEHACIEACTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(PUKALIMOHHON
W3MEHUYMBOCTH. BapuanuoHHBIM psj W BapuauvoHHas KpuBas. Hopma peakiuun
npusHaka. KoJIMUeCTBEHHbIE M KAayeCTBECHHBIE IPU3HAKM K HX HOPMa pPEaKIUU.
CgoiicTBa MO (PUKAITMOHHON U3MEHUUBOCTH.

HacnencrBennass, wiM TeHOTUNWYECKas, W3MEHYMBOCThb. KomOuHaTHBHAs
W3MEHYMBOCTh. Mel03 U MOJI0BON MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
MyranuonHass u3MeHUMBOCTh. Kiaccupukanus MyTauuii: reHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota u mpuuuMHbl MyTanuid. MyTtareHHsle  (pakTopbl. 3aKoH
TOMOJIOTHUYECKUX PAIOB B HACleACTBEHHOU n3MenunBoctu H. Y. BaBunoga.

BuesnepHas HacneCTBEHHOCTh M U3BMEHUYHUBOCTb.

I'enetuka 4uenoBeka. Kapuotun uyenoBeka. (OCHOBHbIE METOJIbI T'€HETHUKHU
yeJIOBEKa: TeHEAJIOTMYECKUM, OJIM3HEIOBBIM, IIMTOT€HETHUYCCKUM, OMOXMMHUYECKHH,
MOJICKYJISIpHO-T€HETUUECKH. COBPEMEHHOE OIPECIICHUE T'€HOTHUIIA: MOJTHOTEHOMHOE
CEKBECHUPOBAHUE, TE€HOTUIIMPOBAaHHE, B TOM uucie ¢ nomoulpto III[P-ananu3a.
HacnenctBennbie  3a0oisieBaHMsl  4YeliOBEKa: TEeHHble  Ooyie3HH, Oo0le3Hu ¢
HACJICJICTBEHHOUW MPEAPACIIONOKEHHOCTRI0, XPOMOCOMHBIE 00se3Hn. CoMaTnueckue u
reHepatuBHbie MyTanuu. CTBOJIOBBIC KJIETKU. [IpWHIMIBI 310poBOro 0o0pasa >KHW3HHU,
JIUArHOCTUKHM, MNPOPWIAKTUKA UM JIEYEHUsT TEeHEeTHYecKuX Oose3Heil. Menuko-



FEHETUYECKOE  KOHCYJIbTUPOBaHWE.  3HAYEHUWE  MEIUIMHCKOW  TIE€HETHUKH B
NpeIoTBPAIICHUH U JICYeHUU TeHETUYECKUX 3a00JIeBaHUN YesloBeKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pu3, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHME U €r0 IIUTOTr€HETHYecKas
OCHOBa», «3aKOH PaCHICIUVIEHUS U €r0 LIUTOT€HETHYECKass OCHOBA», «3aKOH YUCTOTHI
ramer», «JlurubpunHoe ckpenmBanuey, «lluTonornyeckue OCHOBBI AUTHOPUIHOTO
CKpemuBanus», «Menos», «B3anMonencTBUE aJUICNIbHBIX TE€HOB», «l eHeTmuyeckue
KapThl PAacTEHUW, XUBOTHBIX M uelloBekay, «['eHeTmka mnoja», «3aKOHOMEPHOCTH
HAaCJIEIOBAHHUSI, CLICTUIEHHOTO C MOJ0MY», «KapHUOTHUIIbI YeJIOBEKA U JKUBOTHBIX», « Buasl
U3MEHUYMBOCTH», «MonudukanronHas u3MeHYUBOCTh», «HacnemoBanue pesyc-
(dhaxTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTH.

O6opynoBaHue: MOJENU-anIIMKauu  «MOHOTHOpUIHOE  CKpELIMBAHUEY,
«Hemonmunoe  momuHupoBanue»,  «JurubpumHoe  ckpeumBanue»,  «llepekpéct
XpPOMOCOM», MHKPOCKOI W MHKporpenapar «Jpo3zodunay (Hopma, MyTanuud (opMbl
KpPBUIbEB M OKPACKU Tela), repbapuii «['opox moceBHOM».

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabota Ne 5. «UM3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETapaTax».

JlaGoparopuass pabora Ne 6. «M3yuenwme MoaMQpUKAIMOHHON H3MEHYHMBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BApUALMOHHON KPHUBOW».

JlabopaTtopHass pabora Ne 7. «AHanmu3 MyTaluid y Jpo30(uiibl Ha TOTOBBIX
MHUKpoMpenapaTax.

[Tpaktuueckas padota Ne 2. «CocTaBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexkuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa U MPOLECC. 3apOKIAECHNUE CEJIEKIUMN U JOMECTUKALMA. Y UCHHE
H. W. BaBuioBa o 1ieHTpax MPOUCXOXKIECHUSI 1 MHOT000Opa3usi KyJIbTypPHBIX PAaCTCHUM.
{eHTpbl MPOUCXOKIAEHHUS TIOMAIIIHUX KUBOTHBIX. COPT, MOpoAa, IITAMM.

CoBpeMeHHbIE METOABl CelIeKIMHU. MaccoBbIlii M WHIUBUAYAIbHBIA OTOOPHI B
CeJeKIMN pacTeHud U KUBOTHbIX. OIlEeHKa J3KcTepbepa. bIM3KOpOACTBEHHOE
CKpellluBaHue — HHOpUAMHT. Ynctas nuaus. CKpenBaHue YUCThIX JUHUN. ['eTeposuc,
unu rubpuaHas cwia. HepoacTBeHHOe ckpenuBaHue — ayTOpuauHr. OtnanéHHas
rubpuauzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W IMOJy4YeHHe MOJUILIONIOB.
JIOCTHKEHUS CEeJIEKIMU PACTEHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomoruss kak oOTpacib MPOU3BOJACTBA. [e€HHas WHXXEHEpHUsS. Tallbl
co3nanust pekomorHanTHou JIHK u Tpancrennbix oprannsmoB. Knetounas nuHxeHepus.
Knerounele KynbTypel. MHUKpPOKIOHAIBbHOE pa3MHOXKEHUE pacTeHuil. KimoHupoBaHue
BBICOKOTIPOJAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OJKOJOTUYECKUE U
studeckue mpodiemsl. MO — reHeTHYecKr MOIU(DHUITPOBAHHBIE OPTaHU3MEI.

JlemoHCcTpauuu:



[Toptpetsl: H. 1. BaBuinos, 1. B. Muuypun, I'. /I. Kapnieuenko, M. ®@. NBaHOB.

Tabmuubr u  cxeMbl: Kapta «LleHTppl NPOUCXOXKACHUS UM MHOrooOpaszus
KyJIbTYPHBIX pacTeHui», «llopombl gomMamHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenui», «Otmanénnas rubpuamsamus», «Paboter akamemmka M. @. VBaHoBay,
«Ilomunnongusa», «OObBeKTbl  OmoTexHonorum»,  «Kilerounsle  KyJapTypbl U
KJIIOHUpOBaHHE», «KOHCTpynpOBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MYJSKM IUIOJOB M KOPHEIUIOAOB JTUKUX (OPM M KYJIBTYpPHBIX
COpPTOB pacTeHwuii, repbapuii «CeabCKOX035HCTBEHHBIE PACTCHHUS.

JlaGopaTopHble M IpaKTUYeCKUE padoThbI:

Okckypeusi « OCHOBHBIE METOABI M JOCTHIKEHHSI CEJIEKIIMA PACTEHUM U KMUBOTHBIX
(Ha CENEeKUMOHHYIO CTaHIMIO, INIEMEHHYIO (epMy, COPTOMCIBITATENbHBIN YyYacTOK, B
TEIUIMYHOE XO35HCTBO, 1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIACC

Tema 1. IBosIrOLIMOHHAST OHOJIOTHS.

IIpeanocbuUIKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHON TEOPHUH. DBOJIIOLIUOHHAS TEOPUS U
e€ mecTo B Oumosiornu. BiMsHHE >BOJIOLMOHHONM TEOPUU HA pa3BUTUE OHOJOTUU U
JIPYTUX HayK.

CeuzerenscTBa  3BOMOLMM.  [lasieOHTOJIOrMYECKHE:  MOCIIEOBATEIBHOCTD
NOSIBJICHWS BUJOB B  MAJCOHTOJOTMYECKOW JIETOMHCH, NEPEeXOJHbIe  (HOPMBI.
buoreorpaduueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOACTBA MW  paziuyusi SMOPHMOHOB pa3HbIX BHUIOB
MMO3BOHOYHBIX.  CpaBHUTEIBHO-AHATOMUYECKHE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pYIUMEHTAapHble OpraHbl, araBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJMYECKMX IyTed Yy Bcex
OpPTaHHU3MOB.

OpomonnonHas Teopus Y. JlapsuHa. [Ipennoceuikun BOSHUKHOBEHUS TapBUHU3MA.
JIBIOKyIIME CHJIBI 3BOJIIOLMU BUAOB N0 JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE MpU
OTPAaHUYEHHOCTH  PECYpPCOB,  HeEompeneiéHHas  M3MEHYMBOCTh, Ooppba  3a
CYLIECTBOBAaHHE, ECTECTBEHHBIN 0TOOP).

Cunretnueckas Teopust 3Bomonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

MukposBoironus. [Tonmynsauus kak e1MHUIA BUIA U 3BOJIIOLUU.

JBrkymue cwibl ((pakTopbl) SBOMIONMK BHUAOB B TpHUpoae. MyTalMOHHBIN
poLecc U KOMOMHATUBHAsE U3MEHUMBOCTh. [lomynsiuoHHbIE BOJHBI U JIpeil() TreHOB.
N3omanus u murpanus.

EcrectBennbiii  otOOp — HampaBiasoomuil - ¢dakTop  IBOIONUH.  DOpMBI
€CTECTBEHHOI 0 0TOOpA.

[IpucnocoOaeHHOCT, OPraHM3MOB  Kak pe3yiabTaT dBomtonuu. [Ipumepsr
MPUCTIOCOOICHNN Y OpraHu3MoB. ApoMop(d03bl U UANO-aAANTALUH.



Bun u Bunoo6pazoanue. Kpurepuu Buna. OcHoBHbIE (hOPMBI BUI000pa30BaHUS:
reorpauyeckoe, 3KOJIOTUYECKOe.

MakposBomorusi.  DopMmbl  3BOIIOUMU:  (PuileTHYECKas, — JUBEpPreHTHas,
KOHBEPTeHTHas, nmapauienbHas. HeoOpaTuMocTh 3BOJIONUH.

[IpoucxoxaeHne OT HECHEUHAIU3UPOBAHHBIX HpeakoB. [Iporpeccupyromas
crienuaIn3anvs. ATanTUBHAS paavalusl.

JdeMoHcTpanuu:

[Toprpetsr: K. Jlunnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
Bbap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuupl 1 cxeMbl: «Pa3BUTHE OPraHMYECKOr0 MHpa Ha 3emiie», «3apoJIbIIIH
MMO3BOHOYHBIX >KHBOTHBIX», «ApPXEOonTepuKcy», «PopMbl OOPHOBI 3a CYIIECTBOBAHUEY,
«EctectBennsiit ot00p», «MHOTO0Opa3ne cOpToB pacTeHuit», «MHOroodpasue mopo;y
KUBOTHBIX», «llomymsauum», «MyTallMoOHHAasE HW3MEHYUBOCTBHY, «ApOMOP(O3bI»,
«anoamantanuny», «OO0Imas nereHepanus», «JIBuxyiue cuibl 3BoIoNMNY, «Kapra-
cxema Mapmpyta nytemectBus Y. JlapBuna», «bopnba 3a cCyllecTBOBaHHEY,
«IIpucnocobaeHHOCTh OpraHu3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHUEY.

O0opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHbIMH TUIIAMU OKpPACKH, HaOOp
IJIOJIOB U CceMsiH, Kosuiekuus «lIpuMephl 3alllUTHBIX MPUCIIOCOOJIEHUN Yy KMBOTHBIX),
Mozenb «OCHOBHbIE HampaBiICHUS »HBOJIOLUNY», O0BEMHAss wmojenb «CTpoeHue
T'OJIOBHOT'O MO3ra II0O3BOHOYHBIX).

buoreorpaguueckas kapra Mupa, KojuieKuus «PopMbl COXPaHHOCTH UCKOMAEMbIX
KUBOTHBIX W PaCTeHUW», MOJeNb anrmmkanus «llepekpéct XpoMocom», BIIaKHbBIC
npenapatbl  «Pa3Butne Hacekomoro», «Pa3zBuTme nATymIKM», MHKpPOIpEnapar
«/Ipo3oduna» (HopMa, myTanuu (GOpMbI KPbUTLEB U OKPACKH TETIA).

JlaGopaTopHblie 1 NpaKTUHYeCKUe padoThI:

Jlabopatropuas pabora Ne 1. «CpaBHeHHE BHUIOB 10 MOP(POJIOrHIECKOMY
KPUTEPHIO».

JlabopatopHast padota Ne 2. «Onucanue mpucrocoOJEHHOCTH OpraHu3Ma U e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU Ha 3emuie.

JloHaydHbIE TIPEACTABIEHUS O 3apOXKIACHUM JKU3HA. HaydHble THIOTE3bI
BO3HMKHOBEHUS KMU3HU Ha 3emiie: a0MOTreHe3 U MaHCIepMusi. XUMHUYECKasl IBOJIOLHS.
AOGuoreHHbIN CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPTraHUYECKUX.
OKCIEpUMEHTAIbHOE TOATBEPKICHUE XUMHUYECKOW »3BoyoNuU. HauanbHble 3Tarbl
ouonornyeckor sBomonuu. ['mnoresa PHK-mupa. ®dopmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM M HUX HBOJIOLMS.
@opMHUPOBaHUE OCHOBHBIX T'PYIT KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emse mo spaMm U nepuonaMm. Kartapxeill. Apxelickas u
npoTtepo3oiickas 3pbl. [laneosolickas 3pa u €€ nmepuoapl: KeMOPUICKHA, OPJIOBUKCKUH,
CHIYPUMCKHUI, IEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUH.



Me3o30KcKkas 3pa ¥ €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

Kalino3olickas spa u €€ nepuojibl: MaJIeOreHOBBIN, HEOT€HOBBIM, AHTPONIOTE€HOBBIH.

XapakTepucTUKa KIMMaTa M TE€OJIOTMYECKUX MpoueccoB. (OCHOBHBIE ATaIlbl
HBOJIIOLIMU PACTUTEIHHOTO M KUBOTHOTO MHpa. ApoMop(h03bl Y paCTeHHI U )KUBOTHBIX.
[TosiBneHMe, pacuUBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucrtemMa OpraHhyeckoro Mupa Kak oOTpaxeHue HBOMOUMH. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIbI OPraHU3MOB.

OBOJIOLMS YeJIOBEKa. AHTPOIOJOrUs Kak Hayka. Pa3BuThe mnpencTraBleHHN O
MIPOUCXO0XKJIEHUH 4eJloBeKa. MeToabl n3ydeHus: aHtponoreHe3a. CXOACTBa U pa3Inyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMAaTUUECKOE MOJI0KEHHUE YEIOBEKA.

JBrokymue cuibl (hakTopsl) aHTpororeHesa. HacnencrBeHHass M3MEHUYHMBOCTh U
€CTeCTBEHHbIN 0TOOp. OOIIECTBEHHBI 00pa3 KU3HU, U3TOTOBJICHHUE OpPYIUN TpyAa,
MBILUIEHUE, PEYb.

OCHOBHBIE CTaAuM W BETBH JBOJIOLHMM YEJIOBEKA: ABCTPAJIONMUTEKH, YemoBek
yMenblid, YemoBek npsAMOXonsini, YenoBeK HeaHAepTalbCKUil, YenoBEeK pa3yMHBIN.
Haxonku uckomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBaHHUS, 00JIACTh pacHpoCTpaHEHUs,
00BEM TrOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIUsl.

YenoBeueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpONEOUHAs (€Bpa3HiicKkas),
HErpo-aBCTpalonHasl (IKBATOpPHAJIbHAS), MOHTOJOHMJIHAS (Aa3HMaTCKO-aMEPUKAHCKasl).
YepThl NpUCHOCOOIEHHOCTH TMPEACTaBUTENIEH YENOBEYECKMX pac K YCIOBUSIM
cyuiectBoBaHus. EqnHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetsr: ®@. Penn, JI. I1actep, A. . Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmumer u  cxembl: «Bo3aukHoBenne CoaHeYHOM CHCTEMBI», «Pa3Burue
opraHuueckoro  mupa»,  «PacturenbHas — KiIeTka», <«OKUBOTHas  KJIETKay»,
«IIpokapuotnueckass kierka», «CoBpeMEHHasi CHCTEMa OPTraHHUYECKOrO MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHSI YEJIOBEKA U YEJIOBEKOOOPa3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJICOHTOJOTHUYECKUX HAXOJOK IPEAKOB COBPEMEHHOTO YEIOBEKAY,
«/lpeBHenmme sroan», «JpeBHne moam», «llepBble  COBpEMEHHBIE  JIOJINY,
«YenoBeyeckue pacs».

ObopynoBanue: myspku «IIporcxoxaenne yenoBeka» (OIOCTHI aBCTPANIONUTEKA,
MUTEKAHTPONa, HeaHepTallblia, KPOMaHbOHIIA), CJIENKU WM U300pa)KeHUs KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  4YeJoBeKa  (KaMHU-YOmIephl,  pyOuia,  ckpeOua),
TCOXPOHOJIOTHYECKass Tabnuia, Kouiekius «DPOopMbl COXPAaHHOCTH HMCKOMAEMbIX
KUBOTHBIX U PACTCHUIN».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «/3ydeHHe HMCKOMAEMbIX OCTAaTKOB PACTEHUH H
KUBOTHBIX B KOJJIEKLIUSX).

OKCKypcHusi «OBOJIIOLMS OPraHUYecKoro Mmupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbII WIH KpaeBEAUYECKUI My3€l).

Tema 3. OpranusMbl 4 OKpPY:Ka0IIasa cpeaa.



DKoJorus Kak Hayka. 3aJadyd M paslesibl dKOJOTHMH. MeToabl 3KOJIOTHYECKHUX
UCCIEN0BAHNN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpensl oOWTaHWs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/AYIIHAs, IIOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Okonoruueckne  (axktopel.  Knaccudukamusi — 3KoIorndeckux — (PaKTopos:
abnoTuyeckne, OMOTUYECKHE U aHTPOIOTreHHbIe. JlelicTBre AKOoIornyeckux (akTopoB
Ha OpPraHU3MBl.

Abunotndeckue (aKToOphl: CBET, TeMIeparypa, BIAKHOCTh. DOTONMEPUOIU3M.
[IpucnocoOaeHust OpraHu3MoB K AeicTBHIO abnoTuueckux (aktopos. buomorunueckue
PUTMBI.

buotnueckue Qaxtopel. Buabl OHOTHUECKMX B3aMMOACHCTBHI: KOHKYPEHIIMS,
XHUIHUYECTBO, cUMOM03 U ero @opmbl. [lapasutusm, koomepauus, MyTyallu3M,
KOMMEHCalIu3M  (KBapTUPAHCTBO, HAXJICOHUMYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHre OWOTHMYECKHMX B3aUMOJEWUCTBHM NJii CYIIECTBOBAaHUS OpPraHM3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XapaKTEPUCTUKH MONMYJAri. OCHOBHBIE ITOKA3aTENN MTOMYJISLIAN:
YUCJIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MATpaLus. JJnHaMuka
YUCJIIEHHOCTH MOMYJISIUUU U €€ PeryJIsaiusl.

JemoHcTpanuun:

[Toptpetsi: A. I'ymb6onsar, K. ®@. Pynbe, O. 'ekkensb.

Tabmumsr 1 cxembl: kapta «[Ipuponnbie 30HbI 3emim», «Cpenbl OOUTaHUA
opranusmoBy», «@otonepuogusm», «llomynsumm», «3aKOHOMEPHOCTH  POCTa
YUCJIIEHHOCTU NONYJSUUU UHDY30puu-TyPenbkn», «Iluiesbie nenm».

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckne OCOOEHHOCTH PACTCHUN U3
Pa3HBIX MECT OOHUTAHUS.

JlabopatopHass padotra Ne 4. «BnusiHMe cBeTa Ha POCT U Pa3BUTUE YEPEHKOB

KoJieycay.

[Tpaktuueckass padora No 2. «[loacuér MIOTHOCTHM TOMYJSIUNA Pa3HBIX BHUIOB
pacTEeHUI.

Tema 4. Coo01iecTBa M IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBO  opranu3mMoB — OwuoueHo3. CTpyKTypsl OuOlLEHO3a: BHUAOBas,

MPOCTPAaHCTBEHHAs, Tpopuueckas (numienas). Buasi-nomunanTel. CBsi3u B OMOLIEHO3E.

Okosornueckue cuctembl  (dKocucTembl). [loHstne 00 dKOocUCTEME W
ouoreoneHo3e.  DYHKIMOHAIbHBIE  KOMIIOHEHTHl ~ DKOCHCTEMBI:  MPOIYLIEHTHI,
KOHCYMEHTBI, peAylUeHTbl. KpyroBopoT BelIeCTB M IMOTOK 3HEPrUU B IKOCUCTEME.
Tpodpuueckue (nuieBble) YypoBHH 3KocucTeMbl. IIumesbie nenu u ceth. OCHOBHBIE
[OKa3aTeJM HSKOCUCTEMBI: Ouomacca, MNPOAYKUHUSA. OKOJIOTMYECKUE MIUPaMUIbL:
OPOAYKIMHM, YHUCIEHHOCTH, OuomMaccel. CBOMCTBA 3KOCHUCTEM: YCTOMYMBOCTD,
camoperyJisinus, pazsutue. CyKueccus.



[IpupoaHble SKOCHUCTEMBI. DKOCHCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
IIMPOKOJIMCTBEHHOIO JIECA.

AHTpOIIOT€HHBIE SKOCHCTEMBI. ATpPO3KOCUCTEMBL. YpbosKocuCTEMBI.
buonoruueckoe u X035HUCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpazne kak ¢akrop ycToWumBOCTH 23KOocUCTeM. CoxpaHeHHE
OMOJIOTUYECKOTO pa3Hoo0pasus Ha 3eMIle.

Yuyenue B. W. Bepnaackoro o Ouocdepe. ['paHunibl, coctaB M CTPYKTypa
ouocheprr. KumBoe BemectBo u ero ¢yakuun. OcobeHHOCTH OMOChepbl Kak
rio0anpHON SKOCUCTeMBI. /J[luHaMmueckoe paBHOBeCHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB M OHOTCOXMMHUYECKHE IHMKJIBI AJIEMEHTOB (yriiepona,
a30Ta). 30HAIBHOCTh Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ounochepe 3emiid. AHTPOIOTEHHbIE M3MEHEHUsT B Ouocdepe.
['moGanbpHbIE HKOTOTUYECKUE TTPOOIIEMBL.

CocyiiecTBoBaHrE MPUPOBI U YesnoBeuecTBa. CoxpaHeHue 0MopazHooOpa3us Kak
OCHOBa ycTOWYMBOCTH Omocdepsl. OCHOBA PAIIMOHAIBLHOTO YIIPaBICHUS MPUPOTHBIMU
pecypcaMu U WX UCHob30BaHue. JocTkeHrst OMOIOTHU U OXpaHa MPUPO/IBI.

JemoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuupr u cxembl: «lIumeBsie nenu», «buOLEHO3: cOcTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenn mwuTaHuA», «OKOJIOTHYECKas MHUPAMUIAY,
«buocdepa u yenoBek», «IKOCHUCTEMA HIUPOKOIUCTBEHHOTO Jiecay, «IDKOCHUCTEMa
XBOWHOTO Jieca», «bruoneno3 BogoéMa», «ArpoueHos», «lIpumepHbie aHTPONOTEHHbIE
BO3JCUCTBHS HAa TMpUPOAY», «BaxHeWlne WCTOYHWMKM 3arps3HEHUs BO3dyXa H
IrpyHTOBBIX BoA», «llouBa — BaxkHeilas cocTaBistomas Ouocepb», «DakTOpbl
nerpananuu nousy, «llapaukoBsiil 3¢ dexTy, «DakTopbl PaAMOAKTUBHOTO 3arps3HEHUS
ouochepr», «O0mas crpykrypa ouochepsn», «Pacnpoctpanenue xu3Hu B orocheper,
«O30HOBBIN 2KpaH Ouocheps», «KpyroBopoT yriepoaa B ouochepe», «Kpyrosopor
a30Ta B IPUPOLIE.

O6opynoBanue: MonaeNb-amInKamus « TunuuHele OMOILIEHO3B», TepOapwuii
«PacturenbHbIe CcOOOIECTBAaY, KOJIEKIUH «bHOleHO3», «BpeauTenn BaKHEHIIHMX
CEIbCKOXO3SIUCTBEHHBIX KYJIBTYp», TepOapuu W KOJUICKIIMH PACTEHUN W KUBOTHBIX,
MPUHAJJICKAITUE K Pa3HbIM JKOJIOTHYECKHM TpynmnaM oJHoro Buaa, KpacHas kHura
Poccuiickoit @eneparyu, n300pakeHust OXpaHsIeMbIX BUJIOB PACTCHUM U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 bUOJIOT'MN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNMA

Cormacao ®I'OC COO, ycraHaBIMBaKOTCA TPEOOBAHMS K PE3YJIbTATAM OCBOCHHUS
o0y4aroI¥MHUCsl ~ NPOrpaMM  cpelHero  oomero  o0pa3oBaHUA:  JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJlbTATOB OCBOCHUS mnpeaMmera «buonorus»
BBIJICJICHBI CJIEAYIONIME COCTABJISIONIME: OCO3HAHWE OOYJalOUIUMHUCA POCCHUICKOMN
rPaXJAHCKOM WJAEHTUYHOCTH — FOTOBHOCTM K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U
CaMOOIIPEEIICHUIO, HAIMYUE MOTHUBAIMM K OOyYEeHHIO OHMOJIOTUM, ILIeJIEHAIIPABIECHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHHM JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPATUIMNA pa3BUTUS OHMOJOTUYECKOTO 3HAHHUSA, TOTOBHOCTh U
CIIOCOOHOCTh 00YYaronuXxcsi PyKOBOJICTBOBATHCSI B CBOEH JEATENHHOCTU IIEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMU CHCTEME OHMOJIOTHYECKOTO 00pa3oBaHMs,
HaJIMYue SKOJOTMYECKOI0 IMPABOCO3HAHUS, CHOCOOHOCTH CTaBUTh LIEIU U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JInuyHOCTHBIE pe3ynbTaThl OCBOCHUS Ipeamera «buosorus» pocTUraroTcs B
CAMHCTBE Yy4yeOHOM W  BOCIUTATEIBHOM  JEATEIBHOCTH B  COOTBETCTBUU C
TPAJIUIIMOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMH, HCTOPUYECKHUMU U JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, TMPUHATHIMU B OOIIECTBE MpaBWIaMU M HOPMaMH
MOBEJEHUS W CIOCOOCTBYIOT TMpOIECCaM CaMOINO3HAHUS, CaMOBOCHUTAHUS U
CaMOpAa3BUTHs, PA3BUTHUSI BHYTPEHHEMN IMO3ULIMHU JIMYHOCTH, MMATPUOTU3MA, YBAXKEHUS K
3aKOHY U MPaBOIOPSAJKY, YEJOBEKYy Tpylda MU CTapuieMy IIOKOJIEHUIO, B3aWMHOTO
YBOKCHUS, OCEPEKHOrO OTHOUIEHUS K KYJbTYPHOMY HaCICAUI0O U TPagulUsiM
MHOT'OHALIMOHAJIBHOTO Hapoga Poccuiickon @Penepanuu, ONpUpOAE U OKPYKAIOIIEH
cpeze.

JImdHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOTO mpemMera «buoJIOTHS TOIKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIUXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALINH, MTO3UTHUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBA, PACHIMPEHUE KU3HEHHOTO OTbITa
W ONbITa JIEITEIBHOCTH B MPOLECCEe pealn3aluy OCHOBHBIX  HAIpaBICHUU
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCTIMTAHHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OOYYaIOIIerocss Kak aKTUBHOTO HU
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, YBOKCHHUE 3aKOHA U
IIPaBOIIOPSIIKA;



TFOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATENbHOCTH MPU CO3JAaHUM YUYEOHBIX
POEKTOB, PEIICHUH Y4Y€OHBIX M MO3HABATEIbHBIX 3a/1a4, BHIMOJTHEHUN OUOJIOTMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEEIATh COOCTBEHHYIO TMO3HIIMIO 10 OTHOIICHHWIO K SBICHUSM
COBPEMEHHOM KU3HHU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOUX JEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJH C pa3sHbIMU YOESKICHUSIMH, KYJIbTYPHBIMH ILIEHHOCTSAMH H
COLUAIBHBIM TOJIOKEHUEM;;

TOTOBHOCTh K COTPYJIHUUECTBY B MPOLIECCE COBMECTHOTO BBIMOJHEHUS YUCOHBIX,
MMO3HABATEIbHBIX U UCCIEAOBATEIILCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHHUSI K MHEHHIO
OIIMOHEHTOB NP OOCYKIEHUU CITIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COMIEPKAHUS;

FOTOBHOCTbh K TYMaHUTAPHOU U BOJIOHTEPCKOU €A TEIIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUHCKOM TPAXKIAHCKONW WJICHTUYHOCTH, MATPUOTHU3MA,
YBAXKEHUS K CBOEMY HAapoOAy, YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHON, ropaocTu 3a
CBOM Kpal, CBOK PoauHy, CBOM S3BIK M KYyJIbTYpPYy, MNPOLLIOE U HACTOSIICE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHWE K MPHUPOJHOMY HACIEAUIO W TaMSITHUKAM MPUPOJBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBIIEHWE W PA3BUTHE
OMONIOTHUY, TTOHUMAHUS 3HAYCHHUS] OWOJIOTHMH B MO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

uaerHas yOexJIEHHOCTh, TOTOBHOCTh K CHyXeHHIO u 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE IyXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallUIl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJIMTENSM, CO3JaHHI0O CEMbU Ha OCHOBE
OCO3HAHHOI'O0 MPHUHATHS LUEHHOCTENM CEMEWHOM XU3HU B COOTBETCTBUHU C TPAAULHUSAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYas OCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUI;

NOHUMAHHUE SMOLIMOHAIIBHOTO BO3IEUCTBHUS JKMUBOM PUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ&KEHHMIO B Pa3HbIX BHUIAX HWCKYCCTBA, CTPEMIICHUE
MPOSIBJIATH KAY€CTBA TBOPUYECKOM JIMYHOCTH;

S) ¢usnyeckoro BocnuUTaHMA, (GOPMUPOBAHMA KYJBTYPbI 310POBbA H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:



NOHMMaHUE W peaau3alus 310pOoBOro M 0e30macHoro odpasa >KU3HU (30pOBOE
OUTaHUE, COOJIIOJICHUE TUTMEHWYECKUX IPABWJI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTIbIXa, PETyJsipHas GU3NYECKasi aKTUBHOCTH), OEPEKHOI0, OTBETCTBEHHOT'O
U KOMIIETEHTHOTO OTHOLICHUS K COOCTBEHHOMY (U3NYECKOMY U ICUXHYECKOMY
310POBBIO;

IOHMMaHUE LEHHOCTU MPaBUJ UHAMBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30I1aCHOIO
NOBEACHUS B CUTYAlMX, YTPOKAOIIMX 310POBbIO U )KU3HU JIOIEH;

OCO3HaHWE TOCJHEICTBUA M HEMPHUIATHS BPEAHBIX MPUBBIYCK (YHOTpeOICHUS
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTE€PCTBa, TPYIAOJIO0HE;

TOTOBHOCTb K aKTHBHOW JEATEIBHOCTH TEXHOJOTMYECKOM M  COLMAJIBHOU
HaIlPaBJIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITNIOJIHSTH TAKYIO €SI TEIbHOCTD;

UHTEpEC K pa3iuuHbiM cdepaM NpodeCcCUOHATBHOW NEATENbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuu U pean30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUUIaHbL;

TOTOBHOCTB M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUN
BCEM KU3HU,

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPHUPOIE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHHE  YPOBHS  AKOJOTUYECKOW  KYJbTYpbl: NPUOOpPETEHUE  OIbITa
MJIAHUPOBAHMSI MTOCTYNKOB M OLIEHKH HMX BO3MOJKHBIX MOCIIEICTBUN NJIsi OKpYyKarouen
Cpe.bl;

OCO3HaHUE TNO00AJIBHOIO XapakTepa »HSKOJOTMYECKHMX MpodsieM U myTed ux
pelIeHus;

CIIOCOOHOCTH MCIIOJI30BaTh NMPUOOpETaEMble MPU W3YyYEHUU OUOJIOTUU 3HAHUS U
YMEHHMsI TIPU PELICHUH MPOOJeM, CBSI3aHHBIX C PAllMOHAJIBHBIM MPUPOIONOIB30BaHUEM
(cobmoieHne TpaBWJI TOBEACHUS B MPUPOJAE, HAMpPaBICHHbIX Ha COXpaHEHHE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, brocdeps);

AKTUBHOE HENPUATUE IEUCTBUM, NMPUHOCAILIUX BpEI OKPYXKAIOLIEH IPUPOAHOMN
cpelne, yMEHHE TMPOTHO3MPOBATH HEOJArONPUATHBIE HKOJIOTHYECKUE TOCIEACTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIATh UX;

HaJU4Me pPa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpHI,
OMbITa JESATEIBHOCTU SKOJOTHYECKOM HANpaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMHU B IO3HABaTEJIbHOW, KOMMYHUKATUBHOW M COLMAJIBHOM IPAKTUKE, TOTOBHOCTU K
YYaCTHIO B IIPAKTUYECKOM AESATEIBHOCTH IKOJIOTMYECKOM HAPABICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUSA:



c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha AMAJIOTE KYJBTYD,
CIIOCOOCTBYIOILIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHUE S3BIKOBOM M YHMTATEJIbCKOM KyJbTYphl KakK CpeacTBa
B3aUMOJICHCTBUS MEXY JIIOAbMU U IO3HAHUS MUPA;

NOHUMaHUEe creuuukn OWOJIOTMM KaK HayKd, OCO3HaHUd €€ PO B
(GbOpMHpPOBaHUM PAMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  IIEJIIOCTHOTO
MIPEACTABICHUS. 00 OKpYXAloIeM MHpE KaK O E€IMHCTBE IPUPOJbI, YEJIOBEKAa U
oOmiecTBa, B TMO3HAHUW TPUPOJHBIX 3aKOHOMEPHOCTEH W peuieHuH mpodiieM
COXpaHEHUs NPUPOJHOTO PABHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTH OWOJOTMM JJIsi COBPEMEHHOM LUBUIM3ALUU:
o0ecrieueHrss HOBOTO YPOBHSI Ppa3BUTHsI MEIULUHBL, CO3JaHHE IEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pEeIIaTh PECYpPCHBbIE MPOOJIEMBl Pa3BUTHS YEJIOBEYECTBA,
MOMCKa MyTeWd BBIXOAA U3 TJOOATBHBIX 3KOJOTMYECKUX NpoOIeM U oOecredeHus
nepexofa K yCTOMYHMBOMY pPa3BUTHIO, PALlMOHAJIBHOMY HCIIOJIb30BAHHUIO IPUPOIAHBIX
pecypcoB U (POPMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOIMUYECKUX 3HAHUM B LENSIX MOBBIILICHUS
o01Ie KyJbTyphl, €CTECTBEHHO-HAYyYHOM TpPaMOTHOCTH, KaK COCTAaBHOW 4YacTu
(YHKIHMOHAIBHOM TIpaMOTHOCTM oOOydamommxcsd, (HoOpMUpPyeMON Mpu HU3YYEHUH
OHOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOAOB IIO3HAHUSA, HCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HMCIOJIb30BaTh MOJydaeMble 3HAHUS ISl aHAIKM3a U OOBSICHEHUS
ABJICHUM OKPYXAIOLIEr0 MUpAa U MPOUCXOASAIIMX B HEM M3MEHEHMI, YMEHHE JeNaTh
000CHOBaHHBIE 3aKJIIOYEHUS HAa OCHOBE HAy4yHbIX (DAaKTOB U MMEIOIIMXCSA JAHHBIX C
LIEJIBIO MTOJTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh  CAMOCTOSITEJIBHO ~HCIOJIb30BaTh OHOJOTMYECKHE 3HAHUS IS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLUX;

OCO3HaHWE WEHHOCTH HAy4YHOM JESATENbHOCTH, TOTOBHOCTh OCYIECTBISATH
MIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HETMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHHUIO,
K aKTUBHOMY IOJIyYE€HHIO HOBBIX 3HAHHUM MO OMOJIOTUU B COOTBETCTBUH C )KMU3HEHHBIMU
MOTPEOHOCTIIMU.

METAINPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbie pe3ysibTaThbl OCBOEHUSI y4yeOHoro npeamera «buonorus»
BKJIIOYAIOT:  3HAuYMMble i1 (QOPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOLIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHAYyYHbIE MOHSATHUSA, OTpakaroume
IIEJIOCTHOCTh HAy4YHOW KApPTUHBI MHUpa ¢ CcHenuduKy METOIOB TIO3HAHUS,
UCIIONB3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEpPrusi, SBJICHUE, MpOliecC,
CUCTEMa, Hay4HbId (aKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,



UCClIeIOBaHNe, HAOIIOJEHUE, U3MEpPEHUEe, HKCIEPUMEHT U JIPYTUX), YHUBEPCAJIbHBIE
yueOHble  faeicTBUs  (TO3HABaTeNbHbIE, KOMMYHHMKATUBHBIE,  PETYJSATUBHbIE),
oOecrnieunBaromye G¢opmupoBanue (YHKIUOHATBHOM TPaMOTHOCTH U COLMAIBHOM
KOMIIETEHIIMM O00YYaroMMXCs, CIIOCOOHOCTh OOYYArOIIMXCSl MCIOJIB30BaTh OCBOCHHBIC
MEXIUCIHUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHWS W YHUBEpCAJIbHbIE Yy4eOHbIE
NEUCTBUS B MO3HABATEIIBHOW U COLMAIBHON MPAKTHUKE.

MeranpeaMeTHble  pe3yJabTaThl OCBOCHHUS IMPOTPAMMBbI  CPEAHEro  OOIIero
00pa30BaHUsI TOJKHBI OTPaXKaTh:

OBjaieHHe YHHMBEPCAJbHBIMHM Y4eOHbIMH MTO3HABATEIbHBIMH 1eHCTBUSIMMU:

1) 6a3oBble JOTHYECKHE AeiiCTBHUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJM3UpOBaTh NMPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPHUEMBI JIOTHUECKOTO MBIIUICHU (aHAIN3a,
CUHTE3a, CpaBHEHUsA, Kiaccupukauu, o00O0OIIEHUs), PacCKpbIBaTh  CMBICI
OMOJIOTUYECKUX MOHATUM (BBIICIATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATH CBSI3U
C IPYTUMH MOHATUSIMH);

ONpENENATh LEIW JACATENbHOCTH, 3aJaBas IapaMeTpsl M KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE TOHATUS sl OOBACHEHHsS (AKTOB W SIBJICHUM
YKABOU IIPUPOJBI,

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYyKTUBHBIC, J€TyKTUBHbIE, 10 aHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMST B PAaCCMATPUBAEMBIX  SIBJICHUSX,
(OopMyIMpPOBATh BHIBObI U 3aKITIOYEHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TAKXKe MPOTHBOPEUUI
Pa3HOTO POJIa, BBISIBIICHHBIX B PA3TUYHBIX MHGOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH pELIEHUS NOpoOieMbl C YYETOM aHaiu3a HMEIOLIUXCS
MaTepualbHBIX 1 HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBHE pPE3YJIHTATOB
LEJISIM, OLIEHMBATh PUCKH NOCIEACTBUI AESITEIBHOCTH;

KOOPJMHHUPOBATh U BBINOJIHATH padOTy B YCIOBHSIX PEalbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIeN0BATEIbLCKHE TeHCTBHUS:

BJA/IeTh HaBBIKAMH Y4e€OHO-MCCIIEIOBATENIbCKOM M IMPOEKTHON JeATEIbHOCTH,
HaBBIKAMM pa3pelIeHUs Po0sieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY
NOMCKY METOAOB PEUIEHUs IMPAKTUYECKHX 3a]ad, MPUMEHEHUIO Pa3JIMYHBIX METOJIOB
NO3HAHMUS;

HCIIOJIb30BaTh PA3JINYHbIE BUJBI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOIO 3HAHMS,
€ro WHTEepIpeTaIuu, npeoOpa3oBaHUI0 U MPUMEHEHHUIO B yU4EOHBIX CUTYallUsiX, B TOM
YKCJIE NPU CO3AaHUM YUEOHBIX U COLIUATIbHBIX MPOEKTOB;



(dbopMHpOBaTh HAyUYHBIA THUI MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMU;

CTaBUTb U  (GOpPMYJIHPOBATh COOCTBEHHBIE 3ajlayud B  00Opa3oBaTEIbHOU
NESTETPHOCTH U KU3HCHHBIX CUTYAITUsX;

BBISIBIIATH MPUYUHHO-CIICJICTBEHHBIE CBSA3U M aKTyaIM3UPOBATh 33/1a4uy, BHIJIBUTATh
runotesy e€ peueHus, HaxoIUTh aprYMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh MOJTYYCHHBIE B XOJ€ PEIICHUs 3aJa4d PEe3yJIbTaThl, KPUTHUYECCKH
OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIIECTBIISITh IICJICHANIPABJICHHBIM IOMCK IIEpEeHOca CPEACTB U CHOCOOOB
JEeMCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh TEPEHOCHTHh 3HAHHWS B TMO3HABATEIBHYI0 W MPAKTHYECKYI0 00JIacTu
KU3HEACSITEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJIEU, TMpeJuiaraTb OPUTMHAIBHBIE TOJIXOJbI U PEIICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHUKAX HMHPOpManuu (TEKCTe y4eOHOTO
mocoOus, HAy4YHO-TIOMYJSIPHOM  JUTEepaType, OHOJOTMYECKUX  CJIOBapAX U
CIIpaBOYHUKAX, KOMIMBIOTEPHBIX 0a3zax JaHHBIX, B VIHTepHeTe), aHaIM3UpPOBaTh
WH(POPMAIIMIO PA3NUYHBIX BUIOB U (OPM MPEICTABICHUS, KPUTUYECKH OIEHUBAThH €€
JOCTOBEPHOCTH U HEMTPOTUBOPEUNBOCTD;

(GbopMyTUpPOBATH 3aMPOCH U MPUMEHATH Pa3jINYHbIe METOABI MIPH TMOUCKE U 0TOOpE
Oumosiornyeckor nHGpopMaIuu, He0OOXOAUMOM IS BBITIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT ~ HMCIHOJIB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIBTYPY AKTHUBHOTO WCIIOJIB30BAHUS PA3THUUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BEIOMPATh ONTUMAIBHYIO (POPMY TIPEICTABICHUS OMOJIOTUIECKOM
uHdopmaruu (cxembl, rpadyKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

MCIIOJIh30BaTh HAYYHBIN S3BIK B KQUECTBE CPEACTBA MPHU pabOTe ¢ OMOIOTHYECKOM
nHopMaIen: TPUMEHATh XHUMHYECKUE, (PU3NYECKHEe W MaTeMaTHYeCKHe 3HaKh |
CHUMBOIJIBI, bopmybl, ab0peBUaTtypy, = HOMEHKJIATypy,  HUCIOJb30BaTb U
peoOpa30BbIBATH 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BJIQJICTh HaBBIKAMU PACIO3HABAHMS M 3allUThI MH(pOpMaIUU, WHPOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

OBjaieHue YHHBEPCAJIbHBIMM KOMMYHUKATUBHBIMH eCTBUSIMU:

1) oO1enne:

OCYIIECTBIISITh KOMMYHHUKALIUM BO BCeX c(epax *KU3HU, aKTUBHO y4acCTBOBATh B
JMAJIOTe WIN JUCKYCCHH IO CYIIECTBY 00CYyKaaeMon TeMbl (YMEHHUE 3a]]aBaTh BOIIPOCHI,
BBICKa3bIBaTh CY)KJIECHHMSI OTHOCUTENIHHO  BBINIOJHEHHUS MpeAsiaraeMoil  3ajauu,



YUUTBIBATh MHTEPECHI U COTJIACOBAHHOCTh MO3UIUN JIPYTUX YYACTHUKOB JUAJora WU
JTUCKYCCHH);

pacno3HaBaThb HeBepOajdbHbIE CpeACTBAa  OOLIEHHUS, TOHMMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHMS KOH(DIUKTHBIX CUTYyallUd, yMETb
CMSITYaTh KOH(QJIUKTHI U BECTU MEPETOBOPHIL;

BJIQJICTh PA3IMYHBIMU CIOCOOAMU OOIIEHHS M B3aMMOJICUCTBHS, MOHUMATH
HaAMEpEeHUs APYTHUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOIICHHE K COOECETHUKY U B
KOPPEKTHOI popme PopMyTupOBaTH CBOH BO3PAKCHHS;

pa3BEPHYTO U JIOTUYHO U3JaraTb CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeIbHOCTD:

NOHUMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHJWBHUAYyaTbHOU
paboThl MPU PEUICHUH OUOJOTUYECKON MpoOjeMbl, 0OOCHOBBIBATH HEOOXOJIUMOCTD
MPUMEHEHHUS TPYMIIOBBIX (POPM B3aUMOICHCTBUS IIPH PEIICHUN yUYeOHON 3a1auu;

BBIOMpAaTh TEMATUKy M METOJbl COBMECTHBIX JEUCTBUH C Y4€TOM OOLIUX
MHTEPECOB M BO3MOKHOCTEH Ka)/10T0 YjieHa KOJUIEKTHBA;

PUHUMATH IIEJIM COBMECTHOU JIEATETbHOCTH, OPTaHU30BBIBATH U KOOPJIUHUPOBATH
ACHCTBHUS TO €€ JOCTM)KCHUIO: COCTaBISITh IUJIAH JACHCTBHM, pacrpeneisTh POJH C
y4€TOM MHEHUN yYaCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOM pabOTHI;

OIICHMBATh KA4eCTBO CBOETO BKJIAJa W KaXJIOr0 YYaCTHHMKA KOMAaHIbI B OOIIMIA
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

mpenjaraTb HOBBIE TPOEKTHI, OICHWBATh WACH C TO3ULIWHA HOBH3HBI,
OpPUTHHAILHOCTH, IPAKTUYECKOI 3HAYNMOCTH;

OCYIIECTBIISITH MIO3UTUBHOE CTPATETHYECKOE MOBEICHNE B PA3IMYHBIX CUTYaIUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJasTHBHBIMHU JeHCTBUSIMMU:

1) camoopranu3anusi:

MCTIONb30BaTh OMOJIOTMUECKUE 3HAHUS ISl BBISIBJICHUS MPOOJIEM U MX PEIICHUS B
KU3HCHHBIX M YUYCOHBIX CUTYAIUX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHU LI€JIeBbIE U CMBICIIOBBIE YCTAHOBKHU B
CBOMX JCHCTBUAX U MOCTYIKaX MO OTHOIICHHUIO K dHBOW MPUPOE, CBOEMY 3J0POBBIO U
3JI0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITENIFHO ~ OCYIIECTBIISITh MO3HABATEIBHYIO JI€ATEIHHOCTh, BBISIBIATH
mpoOJIeMbl, CTaBUTh W (HOPMYITUPOBATh COOCTBEHHBIE 3a/ladyd B 00pa3OBaTEIbHOMN
NESTETHPHOCTU U KU3HCHHBIX CUTYAIUsX;

CaMOCTOSITENIbHO COCTaBIISATh IUIAH PEIICHUS TMPOOJIEMBI C YIETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTECHUM;

J1aBaTh OIIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTEHUH;

JeNiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;



OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U NPOSBICHUIO IIMPOKOW 3PYAULIMU B Pa3HbIX
o0jacTaX 3HaHWM, IOCTOSHHO IOBBIIIATH CBOM 00pa30BaTENIbHBIM U KYyJIbTYpPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIa/ICTh HAaBBIKAMH TO3HABATEIbHON peICKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUN U MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BaTh
npuéMbl peIeKCHUU AJIs OLIEHKH CUTYalllH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PELIECHUS 110 UX CHUKECHUIO;

[IPUHUMATh MOTUBBI M apryMEHTBl JPYIrUX IIpU AHAIW3E PeE3yJIbTaTOB
NEATEIIBHOCTH;

3) npuHsATHE ce0Osl U APYTUX:

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKH U JJOCTOMHCTBA,

IPUHUMATh MOTUBBI M apryMEHTBl JPYIrUX IIpU AaHAIU3E Pe3yJbTAaTOB
NEATEIIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYIUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU APYTOro YeIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpamMmMbl COO no Ouosnoruu Ha 6a30BOM
ypOBHE BKIIOYAIOT crnenuduueckue g ydyeOHoro mpenmera «buomorus» HaydHBIE
3HAaHHSA, YMEHHs M CHOocOoObl JEUCTBUHA 1O OCBOEHHUIO, HWHTEpPIpETalud U
npeoOpa3oBaHUI0 3HAHWM, BHJbI JEATEIBHOCTH IO TMOJYYEHHIO HOBOIO 3HAaHUSA U
OPUMEHECHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CHUTYyallMsX, a TakKe B pPeaTbHBIX
KU3HEHHBIX CHUTYyallusX, CBS3aHHBIX C Owomormeid. B mporpamme mpeameTHBIE
pe3yIbTaThl MPEICTABICHBI TI0 TOJaM O0yUYCHHUSI.

[IpeameTHBIC pe3ynbTaThl OCBOEHUS yueOHOTO nipeameTa «buonorus» ¢ 10 knacce
JIOJIKHBI OTPAXKATh:

c(hOpPMUPOBAHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUH B CHUCTEME HAYIHOTO
3HAaHUS €CTECTBEHHBIX HAyK, B (HOPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBl MUpPa U HAy4YHOTO MHPOBO33PEHHS, O BKJIAJl€ POCCHICKUX U 3apyOeKHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIBHONW TPAMOTHOCTH YEJIOBEKa
IUIS pelleHus KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COAEpKaHWE OMOJIOTMYECKUX TEPMHUHOB U MOHSATUMN: JKU3HB,
KJIETKA, OpraHu3M, MeTadon3M (0OMEH BEIIECTB U MPEBPAICHUE SHEPTUU), TOMEOCTa3
(camoperynsnus), ypoBHEBasi OpraHM3alisl >KUBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penmpoayKiusi), HaCJIEeCTBEHHOCTh, K3MEHUYUBOCTh, POCT U PA3BUTHE;



yMEHUE M3Jaratb  OHOJIOTMYECKHE TeopuM  (KJIETOYHAs, XPOMOCOMHas,
MYTallMOHHAs, LIEHTpalbHas JOrMa MOJIEKYJISIpHOU Ouonorun), 3akonsl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u yueHus (0 UEHTpaxX MHOT000pa3usi M MPOUCXOKIACHUS
KyJnbTypHbIX pacTteHuit H. Y. BaBunoBa), onpenenars rpaHuilbl UX OPUMEHUMOCTH K
KUBBIM CUCTEMaM;

yMEHHUE BIIAJIETh METOJaMU HAay4YHOrO TO3HAHUS B OMOJIOTMM: HAOINIOJCHHE U
ONMCAaHUE KUBBIX CHUCTEM, NPOLIECCOB W SBJICHUW, OpraHUW3alus W IPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBI)KCHHE THUIIOTE3bl, BBISIBICHUE 3aBUCHMOCTH
MEXKJy HCCIEAYyEeMbIMH BEIMYMHAMHU, OOBICHEHUE TIOJYYEHHBIX PE3YyJbTaTOB,
HCIIOJBb30BAaHHBIX HAYYHBIX MOHSTHH, TEOPUUA U 3aKOHOB, YMEHHUE JeiaTh BHIBOAbI Ha
OCHOBAHHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIETATh CYIIECTBEHHBIE IPU3HAKH BHPYCOB, KIETOK MPOKAPUOT M
AYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BEIIECTB W MPEBpAIlCHUsI YHEPTUM B KIIETKE, OTOCUHTE3A, TIACTUYECKOTO U
HPHEPreTUYECKOro OOMEHa, XEeMOCHMHTE3a, MHUTO03a, MeHo3a, OIUIOA0TBOPEHUS,
Pa3MHOXEHUS, HHANBUYATbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

yMEHUE TPUMEHSATh TMOJYYCHHBIE 3HAHUSA [JI1 OOBSCHEHHUS OHOJIOTHYECKUX
MIPOIIECCOB U SBJICHUH, JJISl MPUHSITUS NPAKTUYECKUX PEIICHUN B MMOBCEIHEBHOMN JKU3HU
C LeJplo oOecrieueHHs] O€30MaCHOCTH CBOETO 3J0POBbS U 3J0POBBS OKPYKAIOIIKUX
JIIOJIeH, COOTIOZICHNST HOPM IPaMOTHOTO TIOBEJICHUSI B OKPY KaIOIICH MPUPOIHOM cpere,
MMOHUMaHUE HEOOXOJMMOCTH HUCIOJIb30BAaHUS JOCTIKEHUM COBPEMEHHON OHMOJOTHUU U
OMOTEXHOJIOTHI 1JIs pallMOHAJIBHOTO MPUPOIOTIOJIb30BAHMUS;

YMEHHE pelniaTh 3JIEMEHTapHbIC T€HETUYECKUE 3aJa4yl Ha MOHO- U JUTHOPUIIHOE
CKpEIllUBaHUE, CIEIMJICHHOE HacJeJOBaHUEe, COCTaBISATh CXEMbl MOHOTHOPHUIHOTO
CKpEILUBaHUsA JIJIsl TPEACKA3aHNs HACIEA0BaHUS MPU3HAKOB Y OPTaHU3MOB;

yYMEHUE BBITIOJHATH Ja00OpaTOpHBIE U MPaKTUYECKHe pabOThI, COOMIOAATh MTpaBuia
npu paboTe ¢ y4eOHBIM U JIaOOPaATOPHBIM 000PYI0BAHUEM;

YyMEHUE  KPUTUYECKH  OIEHMBAaThb M  HWHTEPIPETUPOBATH  MHOOpPMAIIHIO
OMOJIOTUYECKOTO COMEPKAHUS, BKIIOUAOINIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3TUYHBIX
MCTOYHHUKOB (CpeCTBa MaccOBOM HWH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTepUaIb),
OTUYECKHUE AaCMEeKThl COBPEMEHHBIX HCCICNOBAaHWNW B OWOJOTHH, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHBIC NMUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001Ias
OMONOTHYECKYI0O MH(POPMAIIUIO M3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO HCIOJB30BaTh
MOHSTUWHBIN anmapat OMOJOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeameta «buomnorus» 6 11 knacce
JOJKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUU O MECTE€ U pPOJIM OMOJOTUU B CUCTEME HAYYHOIO
3HAHWUS E€CTECTBEHHBIX HayK, B (DOPMUPOBAHWUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPAa W HAYYHOTO MHPOBO33PEHUS, O BKJIAJE€ POCCHUCKUX W 3apyOCKHBIX



y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJOTUU, (DYHKIMOHAIBHOM T'PAaMOTHOCTH YeIOBEKa
JUTSL pelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBaTh COJIEpKaHHE OMOJIOTMYECKUX TEPMHUHOB M TMOHSTHUM: BUI,
NOMYJSIIKsI, TEHO(OH, SBONIONHS, JIBWXKYIUME CHIBI ((aKTOpbl) SBOJIOIUH,
MIPUCTIOCOOJICHHOCTh  OPTaHW3MOB, BHJA000pa30BaHUE, OSKOJOTHYECKHE (PaKTOPHI,
HKOCUCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PEAYLEHTHI, LEMU MUTAHUS, IKOJIOTHYECKas
nupamMujia, OMoreoleHo3, ornocdepa;

YMEHUE Hu3JIaraTb Ouosiornueckue Teopuu (3BoronMoHHas teopus Y. /lapBuHa,
CUHTETUYECKass TEOpUs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoactBa K. M. Bbapa, uepenoBaHus riaBHbIX HalpaBieHUN W myTeu 3Bomonnu A. H.
CesepiioBa, yuyenusi o Ouocdhepe B. W. Bepnanckoro), omnpeaensrb TpaHUIBI HUX
MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BIAJIETh METOJAaMU HAYYHOTO TMO3HAaHUA B OMOJIOTMH: HAONIOACHHE U
OMHCaHWE >KUBBIX CHCTEM, IMPOLIECCOB U SIBICHUW, OpraHU3alus U TMPOBEACHUE
OMOJIOTMYECKOr0 HSKCIIEPUMEHTA, BBIIBM)KEHUE THMIIOTE3bl, BBISBIECHUE 3aBUCHMOCTU
MEXIy HCCIEeIyEeMbIMU BEJIMYMHAMH, OOBSICHEHUE TMOJIYYEHHBIX Pe3yJbTaTOB,
WCIIOJIb30BAaHHBIX HAYUYHBIX TMOHSATUN, TEOPUN M 3aKOHOB, YMEHHUE JIeJIaTh BBIBOJbBI Ha
OCHOBaHUU TMOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATH CYIECTBEHHBIC MPU3HAKH CTPOCHUS OMOIOTHUECKUX OOBEKTOB:
BUJIOB, MOMYJSALUUNA, NPOAYLUEHTOB, KOHCYMEHTOB, PEAYyLEHTOB, OHOT€OLIEHO30B U
HKOCUCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHON M3MEHUYNBOCTH, €CTECTBEHHOTO
oTbopa, BHUJ1000pa30BaHus, MPUCIIOCOOJICHHOCTH OpraHu3MOB, NEeNUCTBUS
HKOJIOTHUECKUX (PAKTOPOB HA OpPraHU3MBI, MEPEHOCA BEIIECTB M TOTOKA DHEPTUU B
HKOCHCTEMAax, AaHTPOIOTCHHBIX W3MEHEHMH B OJKOCHCTEMaxX CBOEH MECTHOCTH,
KpyTrOBOPOTa BEIIECTB U OMOT€OXMMHYECKUX IIUKJIOB B Ouocdepe;

yMEHUE TPUMEHSATh TMOJYYCHHBIE 3HAHUSA [JIs1 OOBSACHEHHS OMOJIOTHYECKUX
MIPOIIECCOB U SBIICHUM, ISl IPUHSITHS MPAKTHUECKUX PEIICHUI B MOBCEAHEBHON KU3HU
C 1LIeNnbl0 oOecrieueHHs] O€30MaCHOCTU CBOETO 3J0POBbS U 3J0POBBS OKPYKAOIIKUX
JoJIed, COOIOCHNUSI HOPM TPAaMOTHOTO TIOBEJICHUS B OKPY’KAIOIICH MPUPOTHON cpere,
MOHMMAaHNE HEOOXOIMMOCTH UCIIOJIb30BAHUS TOCTHXKEHUI COBpEMEHHON OMOJIOTHY AJIst
PaIMOHAIBHOTO MPUPOIOTIONH30BAHHS;

yMEHUE peniaTh 3JeMEHTapHble OMOJIOTMYECKUE 3a/aud, COCTaBISATH CXEMBbI
MEepeHOCca BEIIeCTB U SHEPTHH B 3KocHcTeMax (LIeMy MUTaHus);

YMEHHUE BBITOIHATEH TA0OPATOPHBIE U MPAKTHYECKUE PabOThI, COOIIOATh MpaBUiia
pHu paboTe ¢ y4eOHBIM U JJA0OPATOPHBIM 000PYI0BAHUEM;

YyMEHHUE  KPUTHYCCKH  OIEHWBATh W  HMHTEPIPETUPOBATH  HHPOPMAIIHIO
OMOJIOTUYECKOTO COJIePKAHUS, BKIIOUYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3 Pa3IUYHbIX
UCTOYHUKOB (CpeICcTBa MAaccoBOM HWH(OpMaNUU, HAYyYHO-TOMYJSPHBIE MaTepualbl),
paccMaTpuBaTh INI00ATBHBIE SKOJOTHYECKHE TPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH
M0 OTHOUICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;



yMEHUE CO3/laBaTh COOCTBEHHBIE NMUCBMEHHBIE W YCTHBIE COOOIIEeHUs, 00001as
OMOJIOTHYECKYI0 MH(OPMAILIUIO U3 HECKOJbKMX MCTOYHHUKOB, TPAMOTHO HCIOJb30BaTh
MOHSATUUHBIN anmapat OUOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Ne ni/mm HanmenoBaHue pa3iesioB 1 TeM MPOTrPaMMbl Kommectso wacon
Bcero

1 buosnorus kak Hayka 2
2 JKuBble cucTeMbI U X OpraHu3alus 1
3 XUMHUYECKHUI COCTaB U CTPOCHHE KIETKU 8
4 Ku3HenesaTenbHOCTh KIETKH 6
) Pa3mHOMXkeHME U MHAMBUIYAJIbHOE Pa3BUTHE OPraHU3MOB 5
6 HacnencTtBeHHOCTh M U3MEHYMBOCTh OPIaHU3MOB 8
7 Cenexuust oprann3MoB. OCHOBBI OMOTEXHOIOTUU 3
8 PesepBHOE Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34

11 KJIACC
Ne n/n HaumeHoBaHMe pa3ie/ioB U TeM MPOTrPaMMbl Komusiecreo acon
Bcero
1 DBOIIOIMOHHAS OHUOJIOTHS 9
2 Bo3HUKHOBEHHE U pa3BUTHE )KU3HU HA 3eMJIe 9
3 Opranusmbl U OKpyXarolas cpeaa 5
4 Coo01IecTBa 1 SKOJIOTHIYECKHE CUCTEMEI 9
3) Pe3epBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 34
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