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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3zpaboTke mporpaMMsbl O OMOJIOTUU TEOPETUUECKYIO OCHOBY JIJISl OTIPEeNICHUs MOIX0I0B
K (opMHUpPOBaHHMIO COJAEpKAHUA Yy4dyeOHOro mpeamera «bUONOTHA» COCTaBWIN: KOHIENTYaJlbHbIE
nonoxenuss ®PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, ColepKaHusl, pPe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUN K YPOBHIO MOJATOTOBKM BBIMTYCKHHUKOB, MOJIOKEHUS 00 OOMIMX WENIX M NPUHIUNAX,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI cpeaHero olmiero oOpazoBanus B Poccuiickoii
denepanun, a TaKKe MOJIOKESHUS O crielupuKe OMOJIOTHH, €€ 3HAYCHUH B TIO3HAHUU JKUBOU TIPUPOJIBI U
o0ecreyeHnn CyYIIECTBOBAHUS 4YeJIoBeYecKoro obmecTBa. COrjJacHO Ha3BaHHBIM — IOJIOKCHHSM,
orpeieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Ha€T TpeICTaBICHHE O LesX, 00 oOumieil cTparernu oOy4yeHUS,
BOCIIUTAHMSI U Pa3BUTHS 00YyYarOIIUXCS cpeAcTBamMH ydeOHoro mpeamera «buonorusy», omnpenenser
00s13aTeNbHOE TPEAMETHOE COJAEpIKAHHUE, €ro CTPYKTYpY, pacmlpeielieHhe Mo pasfeliaM U TeMaw,
PEKOMEHIYEMYIO TMOCIEA0BATEIbHOCTh U3YyUeHHUsl y4EeOHOro mMarepuana ¢ y4€TOM MEKIIPEIMETHBIX U
BHYTPHUITPEIMETHBIX CBsI3CH, JIOTUKU 00pa3oBaTeNLHOTO nporecca, BO3PACTHBIX
0coOeHHOCTEH 00yUJaroIIIXCsl.

B mporpamMmMe mo OHOJOTHH Tak)Ke YYHTHIBAIOTCS TPEOOBAHMS K TIAHHUPYEMBIM JIMYHOCTHBIM,
METaNpPeIMETHBIM H TIPEIMETHBIM pe3yiibTaTaM 00ydeHUsI B (DOPMHUPOBAHUH OCHOBHBIX BUJIOB YUCOHO-
MO3HABATEIBHON  JESITeNbHOCTH/YUeOHBIX JEHCTBUII OOy4arommxcs IO OCBOCHHUIO COIEepKaHUS
Ouo0ruueckoro oopa3zoBaHusl.

B mnporpamme mo Ouomormu (10-11 xmaccel, 0a30BBI YpPOBEHb) peEaNTM30BaH MPHUHIIUI
MIPEEeMCTBEHHOCTH B U3yYeHUH OMOJIOTHH, ONlarofaps 4eMy B HEil MpocMaTpUBaETCs HAMPABICHHOCTh Ha
pa3BHUTHE 3HAHMIA, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYIHOTO MUPOBO33PEHUS, IEHHOCTHBIX
OpPHEHTAI JIMYHOCTH, HKOJIOTHYECKOTO MBIIUICHHS, TPEJACTABICHUH O 370POBOM 00pa3e KHU3HU U
OEpe’)KHBIM OTHOIICHHEM K OKpyXaromed TmpupoaHoit cpene. I[lostomy Hapsmy ¢ H3ydeHHEM
00MIeONOIOTHYECKUX TEOPUH, a TaK)Ke 3HAHHUA O CTPOCHUH JKUBBIX CUCTEM Pa3HOTO PaHTA M CYINHOCTH
OCHOBHBIX TIPOTCKAIONIMX B HHUX TIPOIECCOB B TporpaMMe IO OWOJOTHH YJAEJICHO BHUMaHUE
MCIOJIb30BAaHUIO MOTYYSHHBIX 3HAHUI B MMOBCEHEBHOM KU3HU I PEIICHUs MPUKIAJAHBIX 33/1a4, B TOM
gyucne:  NpoUIaKTUKH  HACIEACTBEHHBIX  3a00JeBaHUIl  YelmoBeKa, MEIUKO-TEHETHYECKOTO
KOHCYJTbTUPOBaHUS, OOOCHOBAaHUS DSKOJOTHYECKH IIeIeCOO0Pa3HOr0 TOBEACHUS B OKpY’Karomei
NPUPOJHON cpele, aHanu3a BIMSHHUS XO3SIMICTBEHHON JEATENBHOCTH YeNOBEKa Ha COCTOSHHUE
MPUPOJHBIX W HMCKYCCTBEHHBIX AKOCHCTEM. YCHJICHUE BHHMAHHs K TPHUKJIAJHON HAIPaBICHHOCTH
yaeOHOrOo mpenmera «bHUONOTHS» TPOAUKTOBAHO HEOOXOJUMOCTHIO O0OECTICUCHUsI YCIOBUM ISt
pemieHusl OJHOW W3 aKTyalbHBIX 3aJad INKOJBHOTO OHOJOTHMYECKOTOo 00pa30BaHUs, KOTOpas
npeanonaraetT (GOpMHpPOBaHHE Yy OOYYAIOMMXCS CHOCOOHOCTH aJanTUPOBAaThC K W3MEHEHHSIM
JTUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHEe cpemHero ooOmero oOpa3oBaHUs 3aHUMaeT BaxkHoe MecTo. OHa
obecrnieurBaeT GOpPMUPOBAHKE y OOYUAIONIUXCSI MIPEICTABICHUI O HAy4YHOH KapTHHE MHUpPA, PaCIIUPSIET
1 0000111aeT 3HaHMs O KMBOW MPUPOJE, € OTIUYUTEIHHBIX MPHU3HAKAX — YPOBHEBOW OpraHM3aIiii U
OBOJIIOIUK, CO3MAa€T YCIOBUS JUIS: TIO3HAHWS 3aKOHOB JKUBOW MPHUPOIBL, (HOPMHUPOBAHHS
(YHKIIMOHATLHON TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0€301MaCHOTO 00pa3a >KWU3HU, IKOJOTHYECKOTO
MBIIIEHHS], IEHHOCTHOTO OTHOIIEHUS K )KHUBOW MPUPOJIE U YETOBEKY.

bonbuioe 3HaueHne OMONOTUS MMEET TaKKe ISl PElIeHMs] BOCIUTATENbHBIX U Pa3BUBAIOIINX
3ajad  cpeaHero oOmiero oOpas3oBaHus, conMaiau3anuud oOyvaromuxcs. M3yuenwe Ouonoruu



obecrieunBaeT  yciuoBHs A (QOPMHPOBAHMSA  MHTEIJIEKTYQJIbHBIX, KOMMYHMKAllUOHHBIX U
MH(POPMALIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJIBTYPbI, CHOCOOCTBYET MHTETpaluu OHOJOTHYECKUX
3HaHUHI C TPEACTABICHUSMH M3 APYrHX YYEOHBIX MPEIMETOB, B YAaCTHOCTH, (PH3UKH, XUMHHU U
reorpaduu. Ha3BaHHbIE TOJOXKEHUS O MpEAHA3HAYCHUH ydeOHoro npenmera «buonorus» cocraBuin
OCHOBY JUIi OINpEJeNIeHHs IOAXOAO0B K OTOOpPY M CTPYKTYPUPOBAaHHIO €ro  COAEp’KaHMS,
IIPEJCTABICHHOTO B IIPOrpaMMe 110 OHMOJIOTHH.

OT100p conepxkanus ydyeOHOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE OCYILECTBIIEH C
MO3ULMH KyJIBTYpOCOOOPA3HOro MOAX0/a, B COOTBETCTBUM C KOTOPHIM 00y4YaroLrecs JOKHBI OCBOUTh
3HaHUS U yMEHUs, 3HauuMble i1 (OopMUpOBaHUS OOIIEH KyJIbTYphl, ONpEAEISIOIUE aJeKBAaTHOE
IIOBE/ICHHUE YEJIOBEKA B OKPY’KAIOLIEH IMPUPOAHOIN cpejlie, BOCTPEOOBAHHBIE B MOBCEJHEBHOM >KU3HU U
IpakTHUeckol aesTenbHOcTH. Ocoboe MecTo B ITOH CHUCTeME 3HAHUI 3aHUMAIOT 3JIEMEHTHI
COJIep’KaHusl, KOTOpbIE CIy)KaT OCHOBOW [uIsi (OPMHUPOBAaHUS IMPEJICTaBICHUH O COBPEMEHHOU
€CTeCTBEHHO-HAYYHOW KapTHHE MHUpAa M IIEHHOCTHBIX OPHEHTAIUSAX JUYHOCTH, CIHOCOOCTBYIOIINX
ryMaHM3aluy OMOJIOTHYECKOT0 00pa30BaHMUs.

CrpykTypupoBaHHE cOJAEp)KaHUs yd4eOHOro MaTepuajga B IporpaMme 10 OHMOJIOTUH
OCYILECTBJICHO C Y4ETOM MPHOPUTETHOIO 3HAUEHUs 3HAHUN 00 OTIIMYUTEIbHBIX OCOOCHHOCTSX JKUBOU
IPUPOJBI, O €€ YPOBHEBOW OpraHU3allMM M 3BOJIOLUHN. B COOTBETCTBHM C 3THUM B CTPYKType y4eOHOIro
npeamera «bHONOrUsD BBIIEIECHBI CIEAYIOIINE COJEp KaTelIbHbIC JIMHUM: «DbHONOrus Kak Hayka.
Metoapl HayyHoro mo3HaHus», «Kierka kak Owonormueckass cucremMay, «OpraHmsm —Kak
Oouosornyeckas cucremay, «CrucremMa W MHOrooOpasue OpraHMYeCKOrO MHPay, «DBOJIOIHS KUBOU
MPUPOAB), «IKOCUCTEMBI U IPUCYIIIME UM 3aKOHOMEPHOCTH.

Ilens wu3ydyenus yueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIAJCHHE
00y4aroIMMHUCs 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHM3alliU KUBBIX CHUCTEM pa3HOIo
paHra u npuoOpeTeHHe yMEHHUI MCIOb30BaTh ATU 3HAHMS JUIS T'PAMOTHBIX JEWCTBUII B OTHOILEHUH
00BEKTOB >KMBOI MPUPOJIBI U PEIIEHUS Pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JocTiwkenne 1enu u3ydeHuss ydyeOHoro mpeamera «buonorus» Ha 0a30BOM  ypOBHE
o0ecreYnBaeTCs peIIeHUEM CIEeyIOIUX 3a1au:

OCBOEHHE OOYYaIOUIMMUCS CHUCTEMbl 3HAHMM O OMOJIOTMYECKUX TEOpUSX, YUEHHUSX, 3aKOHAX,
3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIaX, CIYKallUX OCHOBOH uisl (hopMHUpOBaHMS MPENCTaBICHUHN O
€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAy4yHOro MO3HaHMs, CTPOEHMM, MHOrooOpaszuu H
0COOEHHOCTSIX KMBBIX CHCTEM pa3HOTO YPOBHS OPraHM3ALUH, BBIJAIOIIUXCS OTKPBITHAX U
COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUHY;

dopmupoBaHHe Yy OOy4aroIMXCs [O3HABATENbHBIX, MHTEIJIEKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Mpolecce aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B OMOJIOTMU HAYYHBIX B3IJISAOB, UAEH U
MTOAXOJ0B K U3YUEHUIO KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3AINY;

CTaHOBJIEHHE Yy oOywarouuxcs oOmeil KyabTyphl, (YHKIIMOHAJIBLHOW TI'PAMOTHOCTH, Pa3BUTHE
YMEHHM OOBSCHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOLIETO MUPA KUBOM MPHUPO/IbI HA OCHOBAaHUU 3HAHUUN
U OTIBITA, MOJIYYEHHBIX NPU U3YYEHUU OMOJIOTHH;

dopmupoBaHUe y 00yUaromUXCs YMEHHH WIUTIOCTPUPOBATH 3HAYCHHE OMOJIOTMUECKUX 3HAHUN B
IIPAKTUYECKOU JI€ATEIIbHOCTH 4YEJIOBEKA, DPA3BUTHUM COBPEMEHHBIX MEIULMHCKUX TEXHOJIOTMA U
arpoOMOTEXHOJIOT HiA;

BOCIIUTaHHE YOESKAEHHOCTH B BO3MOXKHOCTH IIO3HAHMS YEJIOBEKOM JKMBOH IPHPOJIBI,
HE00XOAUMOCTH OEpeKHOro OTHOLIEHHMS K Hell, COOMIOIeHHs STHYECKUX HOpPM IpU INPOBEICHHUU
OMOJIOTMYECKUX UCCIIEJOBAHNM;

OCO3HaHWE LEHHOCTH OMOJIOIMYECKMX 3HAHWW I MOBBIIMIEHUS YPOBHS 3KOJOIMUECKOH
KYJIBTYpBI, 17151 POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;



NpUMEHEHHE TMPHOOPETEHHBIX 3HAHWH W YMEHHUH B TIOBCEAHEBHOW JKHM3HU [UIS OLEHKH
MOCTIC/ICTBUI CBOEH JEATENbHOCTH IO OTHOIICHHIO K OKpY’KaloIiel cpene, COOCTBEHHOMY 37I0POBBIO,
o0ocHOBaHUE U cOOII0IeHNE Mep MPODUITAKTUKY 3a00IEBAHUH.

B cucreme cpennero obmero oOpasoBanusi «buonorus», m3ydaemas Ha 0a30BOM YpOBHE,
ABISICTCA  O0SI3aTENbHBIM ~ YU4EOHBIM TPEAMETOM, BXOJSAIIMM B COCTaB MPEIMETHOM 00JIacTH
«EcTecTBeHHO-HAYYHBIC TTPEIMETHI.

Jns u3yueHusi Ouojoruu Ha 0a30BOM YPOBHE CpEIHEro oO0IIero o0pa3oBaHUs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kitacce — 34 vaca (1 4ac B Hezerro).
COAEP)XAHUE OBYYEHUSA

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonmoruss xak Hayka. CBsi3p OHMOJIOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMH U JIPYTHMHU
€CTECTBCHHBIMH HayKamH, QWIocopuei, O3TUKOH, JCTETUKOW U TmpaBoM. Pons Owojoruu B
(hopMHUPOBaHUH COBPEMEHHOM Hay4HOU KapTUHBI Mupa. CHUcTeMa OMOJOTUIECKIX HAaYK.

MeToapl TO3HaHMS KUBOW MpUPOIBI (HAOIIOJAEHHE, SKCIEPUMEHT, OMHCAHUEe, HU3MEpPEHUe,
KkiaccuuKalus, MoJIeTUPOBaHKEe, CTaTUCTUYECKass 00pab0TKa JaHHBIX).

JdeMoHcTpanum:

Ioprpetsl: Y. {apeun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeTo1bl TO3HAHUS KUBOW TIPUPOIBIY.

JlaGopaTopHbIe U MPaKTHYECKHE PAGOTHI:
[Tpaktnueckass padora Ne 1. «lcnonp3oBaHME  pa3IUYHBIX  METOJIOB INpPU  HU3YyYEHUU
OHMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTEeMBbI M HX OPraHU3aIHA.

JKuBblie cuctembl (0MOCHCTEMBI) KaK MpeAMET u3ydeHus Ouonoruu. OTan4ne >KUBBIX CUCTEM OT
HEOPraHUYECKOU IIPUPOJIBI.

CaoiicTBa OmocucTeM M MX pa3HooOpas3ue. YPOBHU OpraHM3alUU OMOCHCTEM: MOJEKYJISPHBIN,
KJIETOYHBIHN, TKaHEBBIM, OpraHu3MEHHBIH, MONYJISIIUOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(OuoreonieHoTHYECKUIT ), OHOChHEPHBIH.

JdemoHcTpaumuu:

Tabauie! U cxeMbl: «OCHOBHBIE TPU3HAKHU )KU3HIY, «YPOBHHU OpraHU3alluH >KUBON TIPUPOIBI.

Ob6opynoBanue: mojenb Mosekyisl JJHK.

Tema 3. Xumuveckuii cOCTaB U CTPOCHHUE KJICTKH.

XUMHUYECKUN COCTaB KJIETKH. XUMUYECKUE FIEMEHTBI: MAKPOAJIEMEHThI, MUKPO3JIeMEHThI. Boia
U MUHCPAJIbHBIC BCUICCTBA.

OyHKIMHU BOJBI 1 MUHEPAJIbHBIX BEIECTB B KieTke. [logaep:kanue ocMOTHYeCKOro OanaHca.

benku. CoctaB u cTpoeHne OENKOB. AMUHOKHCIOTBI — MOHOMEphI OenkoB. HezameHumbie u
3aMEHUMBIC AMHHOKHCJIOTHI. AMWHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpPbl OCIKOBOM MOJIEKYIbI



(mepBuYHAas, BTOpPHYHAs, TPETHUYHAs M YETBEPTHYHAS CTPYKTypa). XUMHUYECKHE CBONCTBA OEJIKOB.
Bbuonornueckue GpyHKIUU OEIKOB.

@epmeHTl — Ouosornyeckue Karanuszatopel. CrTpoeHue (epMmeHTa: AaKTHBHBIM IIEHTD,
cyoctparnas crenuduuHocts. Kopepmentsl. Butamunbl. Otnuunst pepMEHTOB OT HEOPTraHMYECKHX
KaTaJIn3aTOPOB.

VYraeBoapl: MOHOcaxapuibl (I0Ko3a, pubo3a M ae3okcupubo3a), Aucaxapuabl (caxaposa,
JIAKTO3a) U MoJucaxapubl (KpaxMai, IIIMKOreH, eJUIr0103a). buonornueckue pyHKIUM yrieBooB.

Jlunuasl: Tpurnuuepuasl, dpochonunuasl, crepouasl. I'uapodunabHo-TuAPOoPOOHBIE CBONCTBA.
buonornyeckue QyHkuuu aunuaoB. CpaBHEHHE YIVIEBOAOB, OCIKOB M JIMIUAOB KaK HCTOYHHKOB
JHEPIHUH.

Hyxkneunosbie kucnorsl: JJHK u PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u Gpynkun JHK. Crpoenue n pynkunu PHK. Buner PHK. AT®: crpoenne u pyHKIuu.

[Mutonorus — Hayka o kieTke. Kiierounas teopus — npumep B3auMoJEHCTBUS UAeH U (DaKTOB B
HAy4YHOM ITIO3HAHUU. METO/IbI U3yUEHUS KIETKH.

Knerka kak wnenoctHas sxuBasg cucrema. OOIIMe NPHU3HAKK KIETOK: 3aMKHYTas HapyKHas
memOpaHna, mosekynsl JJHK kak renernueckuil anmnapar, cucteMa CUHTe3a Oeka.

Tumbl  KJIETOK:  dyKapuHOTHYecKas W InpokapuoTuueckas. (OcoOEHHOCTH  CTPOEHUs
npokapuotuyeckoil kierku. Kierounas crenka Oaxrtepuil. CTpoeHHE HYKapUOTHUECKOH KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHOW U TPUOHOMN KIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKAa, TJIMKOKAIMKC, WX (QyHKIUH.
[Tna3maruueckass MemOpana, e€ cBoiictBa W ¢yHkuuu. LluToruilasma w  e€  OpraHoWIBL
OnnomemOpanHble opraHouasl kietku: OIIC, ammapar [oabmxu, ausocomsl. [lomyaBTOHOMHBIE
OpraHouzbl KJIETKM: MHUTOXOHJApPHUH, IIacTHibl. lIpoucxoxneHne MHUTOXOHApPUN M IutacTui. Bunael
wiactua. HememOpaHHble OpraHOUAbI KJIETKH: pPUOOCOMBI, KIETOYHBIA LEHTP, HEHTPHOIH, PECHUYKH,
KryTUKU. yHKINN OpraHoOuIO0B KIETKU. BKirtoueHus.

SAnpo — perynsaTopHblil HeHTp kieTkd. CTpoeHue sapa: siiepHas 000J0YKa, KapuoIiaszma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

[optpertsr: A. JleBenryk, P. I'yk, T. lIsann, M. lllneiinen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Yunkunc, P. ®panknun, K. M. bap.

JInarpammsl: «Pacnpenenenne XuMU4eCKUX 3JIEMEHTOB B HEKHUBOM Ipupoze», «Pacnpenenenne
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOIE.

Tabnuiel u cxemsl: «llepuonuueckas TabaMIIa XUMUYECKHX AJIEMEHTOBY, «CTPOEHUE MOJIEKYIIbI

BOIbI», «buocuHTe3 Oenkay, «CTpoeHne MoJeKyibsl Oenka», «Ctpoenue depmentan, «HyknenHoBbIe
kucnotel. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3yKapuOTHYECKOW KIIETKW», «CTpoeHue
KUBOTHOM KJIETKH», «CTpOEHHWE PACTUTEIbHOW KIETKH», «CTpOeHHE MPOKAPUOTUYECKON KIIETKN»,
«CTpoeHue sapa KIETKH», «YTIEBOAbD, «JIUIuIb».

OOopynoBaHue: CBETOBOIl  MMKpOCKOI, 00OpyAOBaHHME M NPOBEJACHUS  HAOIIOJICHUH,
HU3MEpEeHUil, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX M OaKTEPUATBHBIX KIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe PadoThI:

JlaGopatopHnasi pabota Ne 1. «/3ydyeHue KaTaIuTUYECKON aKTUBHOCTH (PEpMEHTOB (Ha mpuMepe
aMMJIa3bl WM KaTayasbl)».

JlaGopaTtopnast pabota Ne 2. «/3yueHue CTpOCHHS KIETOK PACTCHHM, )KUBOTHBIX U OaKTEPUIA MO/
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenapaTax U UX OMUCaHUE».



Tema 4. ’KuznengessTeJLHOCTDL KJICTKHU.

OOmen BemiecTB, Wik MeTabom3M. AccuMmwisiius (TUIACTUYECKHI OOMEH) M JIUCCUMUIISIUS
(aHepreTuyeckuid 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTadou3ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPTHH B IOHUMAHUU METa00IM3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIA. Poibh hepMeHTOB B 0OMEHE BEIIECTB
U TIPEBPALLCHNUHN SHEPTUH B KIIETKE.

®orocunte3. CperoBas M TeMHoBasg (a3bl (orocuHTe3a. Peakumm  dortocuHTesa.
O¢dextuBHOCTh (hoTOCHHTE3a. 3HAUeHUEe (HOTOCHHTE3a IS )KU3HU Ha 3emiie. Bausinue ycinoBuii cpesl
Ha (OTOCUHTE3 U CIIOCOOBI NOBBIIIEHUS €r0 IPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCUHTE3UPYIOLIHe OakTepry. 3HaU€HUEe XEMOCUHTE3a JUIsl )KU3HU Ha 3eMJIe.

OHeprerudyeckuii oOMeH B KieTke. PaciuenseHue BelecTB, BbIIEICHHE U aKKyMYJIUpPOBaHUE
SHEPruM B KIIETKE. DTarbl d3HepreTuueckoro ooMena. ['nmukonus. bpoxxenue u ero suasl. Kucinopoanoe
OKHCIICHHe, WIH KieTouyHoe neixanue. OxkucnurenbHoe (dochopunmpoanue. DddekTuBHOCTH
HHEPreTUYEecKOro oOMeHa.

Peakiun matpuunoro cunresa. I'enetnueckas nnpopmauus u JJHK. Peanuszauus renernyeckoit
uHpopmanuu B kieTke. ['eHeTnueckuii Koa U ero cBoicTBa. TpaHckpunuus — MaTpuuHblid cunte3 PHK.
Tpancnsauus — 6uocunres Oenka. Drtamnsl TpaHcasiuuu. Koaupoanue amuHokucnoT. Poiabs pubocom B
OnocuHTe3e Oenka.

Hexnerounsie ¢gopmbl xu3Hu — Bupychl. Vctopust otkpeitusi BupycoB (. W. MBaHOBCcKuiA).
Oco0eHHOCTH CTPOEHUS U KU3HEHHOT0 11KIa BUpycoB. bakTepuodaru. bonesnn pacreHuii, )KUBOTHBIX
U 4eJoBeKa, BbI3bIBaeMble BUpycamu. Bupyc unmmyHnonepuuunrta uenoseka (BUY) — Bo3Oyautens
CIIM[da. OOpatHas TpaHCKpHUIILMs, peBepraza M HHTerpasa. lIpodunakThka pacrnpocTpaHEeHUs
BUPYCHBIX 3a00JI€BaHUH.

JleMoHCcTpanum:

Ioprpetsl: H. K. Konsnos, [. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxemel: «Tunel nutanus», «Mertabonusm», «MHUTOXOHIPUS», «IHEPreTUYECKUn

oOmeny, «Xmoporuacty, «®orocuntesy, «Ctpoenue JJHK», «Ctpoenue n GyHKIMOHUPOBAHUE TEHAY,
«Cunres 6enkay, «'enernueckuil koay», «Bupyco», «bakrepuodparn», «CTpoeHue U )KMU3HEHHBIN UK
Bupyca CIIN/1a, 6akrepuodarar, «Pennukauus JHK».

O6opynoBanue: moaenu-antuiukanun «Y nsoenue JJHK u tpanckpunimsy, «buocuaTes 6emkay,

«CtpoeHue KieTkn», Moaens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHIMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii WK, WM SKU3HEHHBIM 1WKI kieTku. HWHTepdaza u  murtos3. [lporeccsr,
nporekarmue B uHTepdase. Pernukamnus — peakuust matpuaHoro cuare3a JJHK. Ctpoenue xpomocom.
XpOMOCOMHBIN HAOOP — KapuOoTHIL. JIUTUIONIHBIA U TallJIONIHBIA XPOMOCOMHBIE HA0OPHI. XPOMATH/IBI.
[{uronornyeckne OCHOBBI Pa3MHOKEHHUSI U HHIMBUIYaIbHOTO Pa3BUTHSI OPTaHU3MOB.

[enenne kierku — muto3. Craauu Murtosa. lIpomeccel, mpoucxoAsimye Ha pas3HbIX CTAIHIX
MHTO3a. broIOrnyeckuii CMbICI MUTO3A.

[Tporpammupyemasi rubesb KIETKH — aromnTo3.

@opMbl pa3MHOXKEHHS OpPraHMU3MOB: Oecronoe W mojioBoe. Buasl 6ecnoioro pa3sMHOXKEHUS:
JeTICHHE HaJBOE, IIOYKOBAHWE OJHO- W MHOTOKIJIETOYHBIX, CHOpPOOOpa3OBaHUE, BETETATUBHOE
pa3MHO)KeHHe. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYCHUE IS CEICKIIUH.



[TonoBoe pazMHOKEHHUE, €T0 OTJIMYUS OT OECIIONOrO.

Meiios. Craguu meiio3a. [Ipoueccel, mpoucxoasiue Ha cTagusx meio3a. [loBenenrne xpomocom
B Mero3e. KpoccuHrosep. buosorndyeckuil CMbICII M 3HAYEHHUE MEHO03a.

['amerorenes — mpolecc OOpa30BaHHs TMOJOBBIX KJIETOK Y JKUBOTHBIX. [lOJIOBBIE >KeNe3bl:
CEeMEHHUKH U su4HUKU. OOpa3oBaHHE€ M PA3BUTHE TIOJOBBIX KJIETOK — TraMer (CrepMaTo30up,
SHIIeKIIeTKA) — crepMaroreHe3 u oBorene3. OCOOEHHOCTH CTPOEHUS SIMIIEKJIETOK M CIIEpMaTO30UI0B.
OmnonorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). DMOpHUOHAIBLHOE pa3BHUTHE (IMOpHOTEHE3). DTarmbl
SMOpPUOHANILHOTO PAa3BUTHA y MO3BOHOYHBIX JKMBOTHBIX: JPOOJEHHE, TacTPYJSILHs, OpraHOreHes.
[ToctomMOpuoHanpHOE pa3BuUTHE. THUMBI  MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE, HENPIMOe
(mmuuHOYHOE). BnmsiHMe cpenbl Ha pa3BUTHE OPraHu3MOB, (DaKTOPBI, CIOCOOHBIC BBI3BIBATH
BPOKIEHHBIE YPOICTBA.

Poct u pazButue pactenuii. OHTOreHE3 IBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHH, CTaIuu
pa3BUTHSA.

JdeMmoHcTpanum:

Tabmuiel U cxeMbl: «DOpMBI  Pa3MHOKEHHUS OPraHU3MOBY, «J/IBOHOE OIIOOTBOPEHHUE Y

IIBETKOBBIX pACTCHMI», «BererarnBHOe pa3MHOXKEHHE pacTeHUi», «JlemeHne KIeTKu OaKTepuiiy,
«CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «Kierounsii nukimy, «Pemmmkanus JTHK»,
«Mwuto3», «Meinosz», «lIpssmoe u HenpsaMoe pasBUTHE», «]'aMETOreHe3 y MIIEKOIIUTAIOIUX U YEJIOBEKAY,
«OCHOBHBIC CTQJINM OHTOTCHE3a.

OOGopynoBaHue: MUKPOCKOI,  MHKporpenaparsl  «CHepMaTro30uibl  MJIEKOIUTAIOIIETOY,

«liinekneTka MIeKONUTaomero», «KapuoknHe3 B KIeTKaX KOpeIIKa JIyKa», MarHUTHAas MOJENb-
anmiukanus «/lenenue kierkn», moaens JJHK, moaens meradazHoil XpoOMOCOMBI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas paGotra Ne 3. «HabmiogeHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIpenapaTax.

Jlabopatopnast pabora Ned4. «lM3ydeHue CTpOEHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Tpenmer u 3agauu reHeTuku. Mictopus pa3Butusi reHeTUKU. Polib IUTONIOrUM ¥ YMOPUOJIOTHH B
CTaHOBJICHUM T'eHETUKU. Bkiiag poccuilckux M 3apyOeXHbIX YYEHBIX B pa3BUTHE T€HETUKU. MeToJbl
TeHEeTUKH (TMOPUIONIOrMYECKH, IMTOTEHETUYECKUH, MOJIEKYIspHO-TeHeTHueckuil). (OCHOBHBIE
TEHETUYECKUE NTOHATHUS. [ eHeTHUecKasi CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKPEIUBaHUM.

3aKOHOMEPHOCTH HACJIEJJOBaHUS MPHU3HAKOB, ycTaHoBIeHHbIe I'. Mennenem. MoHorubpuaHoe
CKpelllMBaHUe. 3aKOH eIMHO00pa3usi rTuOpuA0B nepBoro nokojeHus. [IpaBuino nomuHMpoBaHUs. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [1oiHOE M HENMOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe  CKpelIuBaHUE. 3aKOH  HE3aBHUCHMMOIO  HACIENOBaHUs  IPHU3HAKOB.
[{uToreHeTnyecknue OCHOBBI ~ TUTHMOPHIHOTO  CKpEUIMBaHUS. AHAIU3UPYIOLIEe CKpEllUBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS JUIsl ONPeieTIeHNUs TeHOTUIIA OCOOH.

CueruienHoe HacienoBaHue npu3HakoB. PaGora T. Moprana mo CIENJCHHOMY HACJIEJOBAHUIO
reHoB. HapyieHue creruieHs TeHOB B pe3yJIbTaTe KpOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ €eHeTUUeCcKue KapThl.

I'enetuka mnosia. XpoOMOCOMHOE OINpEeeHue Io0jJa. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
I'oMorameTHsbI€ U reTeporaMeTHbIE Opranu3Msl. HacinenoBanne npu3sHaKoB, CHEIICHHBIX € IIOJIOM.



M3MeHunBOCTb. Byl M3MEHUYMBOCTH: HEHACNIECICTBEHHAs M HACIEACTBEHHas. Poib cpenbl B
HEHACJIEACTBEHHON U3MEHYUBOCTH. XapakTepucTuka  MOAM(PHUKALMOHHOM U3MEHYUBOCTH.
BaprnannoHHbl psag v BapuanvoHHas Kpusasd. Hopma peakumm npusHaka. KojaumdecTBeHHbIE H
Ka4yeCcTBEHHbBIC MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYHBOCTH.

Hacnencreennasi, uin reHOTUIIMYECKAst, ©3AMEHUYMBOCTh. KoMOMHATUBHAS H3MEHUYNUBOCThL. Melo3
U TIOJIOBOM MpOLECC — OCHOBAa KOMOMHAaTHMBHOM W3MEHYMBOCTH. MyTallMOHHAs W3MEHUYMBOCTD.
Knaccuukanus Mmyranuil: reHHble, XpOMOCOMHbIE, I'e€HOMHblE. YacToTa M HPUYUHBI MYTaIUi.
MyrareHHsle (akTopbl. 3aKOH T'OMOJIOTHYECKUX pSAJAOB B HACIEICTBEHHOW wH3MeHuMBocTH H.
. BaBunosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl TI'E€HETHMKH 4YEJIOBEKA:
TCHEATOTUYECKHUN, ONM3HEIOBBINA, ITUTOTEHETHYECKI, OMOXUMHUYECKUH, MOJIEKYJISIPHO-TEHETHUECKU.
CoBpeMEHHOE ONpEleIeHUE T'€HOTHIA: MOJHOT€HOMHOE CEKBEHUPOBAaHUE, M€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomouibto [11[P-ananu3a. HacneacrTBeHHble 3a001€BaHus YeoBeKa: TeHHbIEe 00JI€3HU, O0IEe3HU
C HACJIeICTBEHHON MpepacIoyioKeHHOCTbIO, XpOMOCOMHBIE 0oje3HH. CoMaTniyeckue U reHepaTuBHbIe
mytanuu. CTBOJIOBbIE KJIETKHU. [IpuHIMIIEI 310poBOro 0Opa3a *KHU3HH, JUATHOCTHKH, NMPO(YUIAKTUKH U
JIeUeHHs TeHeTUYecKuX Oone3Hel. MeuKo-reHeTH4ecKOe KOHCYJIbTUPOBAHUE. 3HAaUeHUEe MEULIMHCKOM
TEHETHUKH B NPEJAOTBPAILEHUH U JICYEHUN F€HETUYECKUX 3a00JIeBaHUN YelloBeKa.

JdemoHcTpaumnu:

[optpetsr: I'. Mennens, T.Mopran, I.ge ®pu3, C. C.UYerBepukoB, H. B.Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabnuibl 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €0 IIUTOr€HEeTHYeCKasi OCHOBay», «3aKOH

pacuieryieHuss M €ro LUTOreHEeTHYecKas OCHOBa», <«3aKOH YHCTOTHI TameT», «Jlurubpuanoe
ckpeuBanue»,  «lluTomoruueckue  OCHOBBI ~ JUTMOPUAHOTO  CKpeLIUBaHMs»,  «Menosy,
«B3auMmoznelicTBue amieabHbIX T'€HOBY», «l'€HEeTHYeCKHe KapThbl PACTEHUH, XMBOTHBIX U YEIIOBEKAY,
«['enernka nomna», «3akOHOMEPHOCTH HACJIEJOBAHMUSI, CLIEIUIEHHOTO C MOJI0M», «KapHoTuIipl uenoseka u
KHUBOTHBIX», «Buapl n3mMeHunBocTH», «MoaudukanroHHas W3MEeHYMBOCTh», «HacnenoBanue pesyc-
¢dakTopa», «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3BMEHYUBOCTD.

OO6opynoBaHue: MOAeNU-aNIUIMKaMA ~ «MOHOTMOPUIHOE  CKpELMBaHUE», «Hemnonnoe
JOMHUHUpOBaHUE», «JlurubpugHoe ckpemmuBaHue», «llepekpéct XpomMocom», MHKPOCKOI U

MUKpornpenapar «J/Ipozoduna» (Hopma, MyTanuu GopMbl KpbUIbEB M OKpACKU Tena), repdapuii «I"opox
ITIOCEBHOM».

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopatopHast pabora Ne 5. «l3yueHue pe3yiabTaTOB MOHOTMOPUIHOTO M JAUTHOPHIHOTO
CKpEUIMBaHUs y AP030(HITBI Ha TOTOBBIX MUKpPOTpErapaTax.

Jlabopatopnast pabotra Ne 6. «M3ydyenne MOau(MDUKAITMOHHOW W3MEHYMBOCTH, ITOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopaTtopHnast pabota Ne 7. «AHanm3 MyTanuil y 1po30( bl Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIU3 POJIOCTIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenexuuss Kak Hayka U Ipolecc. 3apoXKICHHE CEIeKLIMU M JoMecTukanus. Ydenue H.
. BaBunoBa 0 LEHTpaXx MPOMCXOXKACHUS M MHOrooOpasusi KylIbTypHBIX pacTteHuil. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJIa, ILITAMM.



CoBpeMEHHBIE METOJIbI CeNIeKIIMU. MacCOoBBIi M WHIWBHAYAIbHBIM OTOOPHI B CEJICKIIUU
pacteHuil 1 KUBOTHBIX. OIIEHKA IKCTephepa. bIM3KOpOICTBEHHOE CKpeUIMBaHne — HHOpUAMHT. Uncras
muausA. CKpelyBaHue YUCThIX TUHUN. ['eTepo3uc, nim rudbpunnas cuina. HepoacTBeHHOe CKpenBaHue
— ayrOpuaunr. OtnanéHHas ruOpuauzanus U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M IOJIydeHUe
ITOJIMIUIONIOB. JIOCTHKEHUS CEJIEKLIUN PACTECHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kak OTpacib MPOU3BOJACTBA. ['€HHas WHXKEHepUs. OTanbl CO3JaHUs
pekomOuHanTtHol JIHK m Tpancrennsix opranusmoB. Kierounas nmxeHepus. KieTouHble KyabTyphI.
MUuKpOKIIOHaIBHOE pa3MHOMKEHUE pacTeHUN. KiionupoBanue BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SCTBEHHBIX OPraHU3MOB. DKOJIOTMYecKue U dtudeckue mnpodnembl. [MO — reneruyecku
MOJU(UIIMPOBAHHBIE OPTAHU3MBI.

JemMoncTpanuu:

Iloprpetsr: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IIBaHOB.

Tabnuibt u cxeMbl: kKapTa «L{eHTpBI MpoUCX 0K ICHHUST 1 MHOT000pa3Hs KyJbTYPHBIX pPACTCHUI,

«[Topoapl HOMaANIHUX >KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHHil», «OTmanéHHas rudpugu3anus»,
«Paboter akagemuka M. ®. MBanoBaw, «llomumionaus», «O0beKkThl OMOTeXHONIOrUNY, «KieTouHbie
KYJIbTYpPbI ¥ KJIOHUpOBaHUEY», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM.

OO6opynoBaHue: MyJISDKU IJI0JI0B U KOPHEIUIOA0B AUKHUX (OPM U KYJIbTYPHBIX COPTOB PACTEHHI,
repOapuit «CenbCKOX035HCTBEHHBIC PACTECHUS.

JlabopaTopHble U NIpaKkTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOAbl W JOCTHXKEHUS CEJNEKIMM pPACTEHUH U IKUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIA YYacTOK, B TEIUIMYHOE
XO03ICTBO, JJAOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIIOLIHOHHAA OMOJIOTHS.

[TpeanochlIKu BO3ZHUKHOBEHUS IBOJIIOIMOHHONW TEOPUH. DBOJIOIUOHHAS TEOpHUsS M €€ MECTO B
Ouosioruu. BiusiHre HBOIIOIIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CunerenbcTBa 3BomoIMU. [laneoHTomornyeckue: Mociael0BaTeIbHOCTh IOSBJICHHS BHJIOB B
MaJI€OHTOJIOTUYECKON JIETONHUCH, NepexonHble Gopmbl. buoreorpaduueckue: cXoICcTBO U pa3iuyue
dayH u G0p MaTEPUKOB U OCTPOBOB.

DOMOpHONIOTHYECKUE: CXOJICTBA M pa3d4usi SMOPHOHOB pA3HBIX BHJOB TTO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAIOTUYHbIE, PYJUMEHTApPHbIE OpPTaHbl, aTaBU3MBI.
MonexkyaspHO-OMOXMMHUYECKHUE:  CXOJICTBO  MEXaHHU3MOB  HACJIEJACTBEHHOCTH M OCHOBHBIX
METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHas teopust Y. JlapBuna. [Ipennocbuiku BO3HUKHOBEHHs JapBHHM3MA. J[BHXKyIIne
CHJIBI HBOJIIOIUK BHIOB 1O JlapBuHY (M30BITOYHOE pPa3MHOKEHHE IPH OTPAHWYCHHOCTH PECypPCOB,
HeomnpenenéHHas U3MEHYMBOCTh, 00ph0a 3a CyIeCTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunreruydeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TIOJIOKEHUSI.

Muxkpososmtonus. [Tonmynsus Kak eTuHUIA BUIa U 3BOJIOLUY.

JBwxkymmue cuiabl (GakTophl) 3BOJIONUU BUAOB B TpUpoJe. MyTallMOHHBIA TIpolecc |
KOMOWHATHBHAs U3MEHUYMBOCTD. [loNMyIsinOHHbIE BOJIHBI U Jipeiid reHoB. M30smus 1 MUTparys.

EcrecTBeHHbI 0TOOp — Hampasistomuii pakrop 3BoIroHH. OpMbI €CTECTBEHHOTO 0TOOpA.



[Tpucnoco0IeHHOCTh OPraHW3MOB KaK pe3yiabTaT ABOJONMH. [IpuMmepbl npucrnocoOaeHud y
Opranu3MoB. ApoMOp(O3bl H UAHO0ATANITAIUH.

Bun wu BunmooOpaszoBanme. Kputepun Buma. OcHoBHble (OpPMBI  BHI000pA30BAHUS:
reorpaguueckoe, 3KOJIOTHIECKOe.

MaxkposBomrorusi.  Dopmbl  HBOMIONUH:  (WIETHYECKAsl, JWBEPreHTHAas, KOHBEPIEeHTHasd,
napajuienpHas. HeoOpaTuMocTh SBOMIOIHH.

[IpoucxoxaeHue OT HecleUUaIu3upPOBAaHHBIX MpeakoB. [Iporpeccupyromias crenuamn3anus.
AnantuBHas paauaius.

JdemoHcTpaumuu:

Hoprpertst: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuit, K. M. bap, 2. ['exkeinb,
®. Mromiep, A. H. Cesepiios.

Tabmuubl 1 cxeMmel: «Pa3BuTHEe OpraHMYECKOro MHpa Ha 3emiie», «3apOobIM ITO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Popmbl O0pbOBI 3a cyliecTBOBaHHE», «EcTecTBeHHBIH OTOOp»,
«MHoroo0Opasue copToB pacTeHui», «MHOroo0Opasue TOpOA IKHUBOTHBIX», «[lomymsrmmy,
«MyTalMOHHasi HW3MEHYMBOCTH», «ApoMopdo3bl», «Manoanantauum», «OOwmWas gereHepanusy,
«/IBmxymue cunbl sBoironuny, «Kapra-cxema mapmpyra myremectsus Y. Jlapuna», «bopsba 3a
cymectBoBanuey, «l[IpucnocobneHHOCTs  OpraHu3moBy», «['eorpaduyeckoe BHI000pa3oBaHUEY,
«DKOJIOTUYECKOE BUI000pa30BaHUEY.

OO6opynoBaHue: KOJJICKIMSI HACEKOMBIX C Pa3MYHBIMH THIIAMH OKPAaCKH, HAOOp IUIONOB M

ceMsH, Kosuekuusi «lIpumepsl 3alIMTHBIX TPUCHOCOONCHUH y JKMBOTHBIX», MoJelb «OCHOBHBIC
HaTPaBJICHUS dBOJIOIHUNY», 00BEMHAsE MOJIeNTb «CTPOESHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduyeckas kapta mupa, KoJUTeKIus «DopMbl COXPaHHOCTH UCKOTIAEMbIX KUBOTHBIX U
pactenumii», Mozaens amnmumkamus «llepekpéct Xpomocom», BlIaxHble TmpenapaTtsl «Pa3BuTHe
HaceKkoMoroy, «Pa3BuTue nArymkuny», Mukponpemnapat «Jpo3oduna» (Hopma, MyTanuu Gopmbl KPbLITHEB
U OKpacKH Tena).

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopnast padota Ne 1. «CpaBHeHHE BUIOB MO0 MOP(OJIOTHIECKOMY KPUTEPHUIOY.

JlabopaTtopnast pabora Ne 2. «Omnucanue npucrnocoOJeHHOCTH OpTaHu3Ma U €€ OTHOCUTEITLHOTO
XapakTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HU Ha 3emiie.

JlonayuHble NpeACTaBICHUSA O 3apOKIACHUU XU3HU. HaydHble TUIIOTE3bl BOSHUKHOBEHUS JKU3HU
Ha 3emJse: abuoreHe3 W MaHcHepMHUs. XUMHUYEcKas HBOJIONMS. AOHMOTEHHBIM CHHTE3 OpraHHYeCKUX
BEUIECTB W3 HEOPraHMYECKHX. OKCIEPUMEHTAIbHOE NOATBEPKICHUE XUMHYECKONH 3BOJIOLUH.
HauanbHble stamel 6uosnorndeckoit spomoruu. I'mnoreza PHK-mupa. dopmupoBanne mMeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKU. IlepBrie kineTkn u nx spomonus. @opmMupoBaHrue OCHOBHBIX
IPYMI KUBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3pam U nepuojam. Karapxei. Apxelckas U poOTEPO30KCKas 3PHbI.
[Taneozoiickas spa u €€ mnepuoAbl: KeMOPHUICKUI, OpIOBUKCKHM, CHIYpUICKUIN, J1€BOHCKUH,
KaMEHHOYTOJIHBIN, TIEPMCKUH.

Me3so30iicKas 3pa U €€ IepUOAbL: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHo30iickas 3pa u €€ epro/bl: 1aj1e0reHOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMaTa M TEeO0JOTrM4ecKuX IpoueccoB. (OCHOBHBIE ATambl 3BOJIOLUN
pPacTUTENLHOTO M XHBOTHOTO MHpa. ApoMop]o3bl y pacTeHHil U XKUBOTHBIX. [losBieHue, pacuBer u
BBIMHPAHUE TPYIII KUBBIX OPIaHU3MOB.



Cucrema OpraHMYECKOro MHUpa Kak oOTpaxeHue 53BoJonuu. OCHOBHBIE CHUCTEMAaTHYeCKHe
TPYIIIb OPraHU3MOB.

DBOJIIOIMS YeJIOBEKA. AHTPOIOJIOTUs Kak Hayka. Pa3BUTHE MPEACTABICHUN O MPOUCXOXKICHUU
yenoBeka. Mertoasl u3ydeHusi aHTpororeHe3a. CxoacTBa M pa3juyusi YEIOBEKa U JKUBOTHBIX.
CucremMaTH4ecKoe MojI0KEHHUE YEIOBEKa.

JBuxymiue cuibl (pakTopbl) aHTpororenesza. HacneacrBeHHass H3MEHUMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUIl TPYAa, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaJIUU M BETBH JBOJIIOIMH YEIOBEKA: aBCTpAIONUTEeKH, UenoBek ymenslii, YenoBek
npAMoxoJsiunii, YenoBek HeaHaepTalibckuii, YenoBek paszymubiii. Haxollku MCKOMaeMbIX OCTaTKOB,
BpEMsI CYIIECTBOBAaHHUS, 00JIaCTh pacIpOCTpaHEHUS, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HHU, OPY/IHSL.

Uenoseueckrne packl. OCHOBHBIE OOJIBIIME pAChl: €BPOINEOHIHAS (eBpa3uiicKas), HEerpo-
aBCTpaJIONIHAs (3xBaTOpHAaNbHAs), MOHTI'OJIOMTHAs (a3maTcko-aMepHKaHCKas). Yeptol
MIPUCIIOCOOJICHHOCTH TPEJCTABUTENICH YEIOBEUECKMX pac K YCIOBUSAM CYIIECTBOBaHMs. EIMHCTBO
yenoBeveckux pac. Kputuka pacuszma.

JdeMmoHcTpanum:

Hoptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabmuiel u cxembl: «Bo3HukHoBeHHe COMHEYHON CUCTEMbI», «Pa3BUTHE OpraHMYecKOro Mupay,

«PacrurenbHas kierka», «OKuBoTHas kietka», «IIpokapuornueckas kiaetka», «CoBpeMeHHasi CUCTEMa
OpPraHUYEecKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOECHMS YEIIOBEKA M UYEJIOBEKOOOPa3HbBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOTHUYECKUX HAXOIOK IPEIKOB COBPEMEHHOTO YEIIOBEKaY,
«/IpeBHelmue moan», «JpeBHue moan», «llepbie COBpeMEHHBIE 0N, «HelI0BeuecKre pachi».

Ob6opynoBaHue: MyJIsKA «IIpoucxoxaenue YEJIOBEKa» (CrocThI aBCTPAJIONIUTEKA,
NUTEKaHTPOIa, HEaHAEPTajblla, KPOMAaHBOHIA), CJENKH WIM HN300paXKeHHUs KaMEHHBIX OpyaAuil
NEpBOOBITHOTO YeloBeKa (KaMHMU-4YONIephl, pyOuia, ckpeOia), TeoXpoHOJOruuyeckas Tabiuua,
KoJuIeKUIUsA «POPMBI COXPaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[Mpaktuueckas padora Ne 1. «3ydeHue HCKOMAaeMBIX OCTATKOB PACTEHHN M JKUBOTHBIX B
KOJUIEKIIHSX».

OKcKypeusi «OBOJIIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYyYHbIM WU
KpaeBeIueCKHil My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIIAs cpeaa.

DKOJIOTHSl KaK HayKa. 3aJadd M pa3/elibl KOJIOTUU. MeToabl SKOJIOTHYECKUX HCCIEeI0BAHUM.
DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpensl oOuTaHUs OpraHU3MOB: BOJHAs, Ha3eMHO-BO3/YIIIHAs, MOYBEHHAs,
BHYTPHOpPTaHU3MEHHAS.

Oxonorndeckue (daktopel. Kriaccudukamuss dKOIOTHYECKUX  (HAKTOPOB: aOMOTHYECKHE,
OMOTHYECKHUE M aHTPOTIOTEHHBIE. J[eliCTBHE KOIOTHUECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuoTtndeckre (GakTOphl: CBET, TeMIlepaTypa, BiIaxHOCTh. Dotonepuoausm. [IpucnocodneHus
OpPraHU3MOB K JIEUCTBUIO abNOTHYeCKUX (hakTOpoB. bruonornueckrue puTMel.

buotnueckue dakrtopsl. Bumbl OMOTHYECKUX B3aWMOACHCTBHIA: KOHKYPEHIIMS, XUIIHUYECTBO,
cumbuoz u ero Qopmel. [lapasutusm, Koomepaius, MyTyalin3M, KOMMEHCAIH3M (KBapTHUPAHCTBO,
HaXJICOHMYECTBO). AMEHCaIM3M, HEUTpanu3M. 3HaueHWe OMOTUYECKUX B3aUMOACUCTBHNA IS
CYIIECTBOBAHHS OPTAaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.



OKOJIOrMYeCKHe  XapakTepUCTUKU  nomyiasiuu. OCHOBHbIE — IOKa3aTesld  MOMYJIALUU:
YHCICHHOCTb, IUIOTHOCTh, POXKJAEMOCTb, CMEPTHOCTh, MPHUPOCT, MUrpanus. JIMHaAMUKa YHCICHHOCTH
MOTYJISIUH U €€ PEeTyJISIHsL.

JleMoOHCTpanum:

Ioptpetsl: A. I'ymGoapaT, K. @. Pynse, O. ['ekkens.

Tabmuubl u cxemsl: kapta «lIpupoansie 30HbI 3emium», «Cpenbl OOUTaHUS OPraHU3MOBY,

«Doronepuoausm», «llomymaunn», «3aKOHOMEPHOCTH POCTA YHMCICHHOCTU MOMYJIALUU HHPY30pUU-
Tydenbkny, «[lumesbie nenm».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparoprass padora Ne 3. «Mopdomorudeckue OCOOEHHOCTH PACTEHUH W3 Pa3HBIX MECT
oOUTaHUS.

JlaboparopHnas padota Ne 4. «BinsHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «I[Toncu€r MIOTHOCTH MOMYJSIMNA PA3HBIX BUIAOB PACTCHUI.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo01ecTBO OpraHu3MoB — OuouneHo3. CTpyKTypbl OMOLIEHO3a: BHUJOBas, MPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbi-noMmuaanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckne cucrembl (3kocuctembl). Ilonatme 00 3kocucremMe u  OUOreOLEHO3E.
@OyHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IMPOAYIIEHTHI, KOHCYMEHTHI, peaymneHTsl. Kpyrosopor
BEIIECTB U MOTOK DHEPTrUH B 3KocucteMe. Tpoduueckue (MumieBbie) YpoBHU dKOocHcTeMbl. [TumieBsie
nenu 1 cetd. OCHOBHBIE TIOKA3aTeIH YKOCUCTEMBI: OromMacca, IPOAYKIUA. JKOIOTUIECKHE TTHPAMHU/IBL:
MPOAYKIIUH, YHCIEHHOCTH, Ounomaccel. CBOWCTBA HKOCHCTEM: YCTOHYHMBOCTB, CaMOpPETYJISIHS,
pasBurue. Cykueccus.

[TpupoaHble 3KOCHUCTEMBI. ODKOCHUCTEMBbI ©03€p UM peK. OKOCHCTeMa XBOMHOTO MU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpONOIreHHbIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOOsKocucTeMBbl. buonoruueckoe Hu
X03SICTBEHHOE 3HAUEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak Qakrtop ycToWuuBOCTH »dKocucteM. CoxpaHeHue OHUOJIOTHYECKOTO
pazHooOpa3us Ha 3emIie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa Ouocdepsl. Kupoe
BemecTBO M ero (yHkiuu. Oco0eHHOCTH Onocdepsl Kak riI00aTbHOW 3KOCHUCTEMBI. JlMHaAMUYecKoe
paBHOBecHe U 00paTHas CBs3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHUYECKHE IIUKJIBI DJEMEHTOB (yIiiepoja, asoTa).
3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBO B Ounocdepe 3emun. AHTponoreHHsle u3MeHeHuss B Ouocepe. ['nmobOanbHble
HKOJIOTMUYECKHE TTPOOIIEMBI.

CocymiecTBoBaHre TpUpoAbl W deroBedecTBa. CoxpaHeHue OnopazHOOOpasusi Kak OCHOBA
ycroitunBoctn Onocdepsl. OcHOBa palMOHATBHOTO YHPABICHHUS MPHUPOJHBIMH pecypcaMu H HUX
UCIoJIb30BaHue. JlocTrkeHust OMOJIOTHH U OXpaHa MPUPOIBI.

JleMoHCTpanum:

IToprpersl: A. /Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuiel u cxeMsbl: «[lumessie 1enu», «buoreHo3: coctaB U CcTpyKTypa», «lIpupomnbie
cooOmiectBay, «llenn nutanus», «Kogoruueckas nupamuaay», «buocdepa u yenoek», «IKocucrema

IIUPOKOJIMCTBEHHOI'O Jieca», «IKOCHCTEMa XBOWHOTO Jieca», «buoleHo3 Bogoémay, «ATpoleHO03»,
«IIpuMepHbIE aHTPOIOTEHHBIE BO3ACHCTBUS Ha MNPUPOAY», «BakHeHIIMe HCTOYHWKU 3arpsi3HEHUS



BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BakHeimas cocTaBisiomas Onocgeps», «DakTopsl Aerpatauu
nouBy», «llapHukoBeiii 3 dexT», «DPakTOpbl PaaMOAKTHBHOTO 3arpsisHEHUs Ouocdepb», «OO0mas
CTpyKTypa Ouocdepni», «Pacmpocrpanenue xu3HU B Omochepe», «O30HOBBIA 3KpaH OHOChEps»,
«KpyroBopot yriaepona B 6uochepe», «KpyroBopor azora B mpupoae».

Ob6opynoBanue: MojeNb-anmuKaus  «Tunuynsie  OMONEHO3bI», TepOapuil  «PacTtuTenbHbIe

coobmiecTBay, Kojuiekuuu «buorneHosy, «Bpeautenn BaKHEUIINX CENbCKOXO3SHCTBEHHBIX KYIBTYPY,
repOapuu M KOJUICKIIUK PACTCHHUH M KMBOTHBIX, PUHAJICKAIINE K PA3HBIM dKOJIOTHYSCKUM T'PYIIIaM
onHoro Buna, Kpacnas kaura Poccuiickoii @enepanun, n300pakeHUs] OXPaHIEMbIX BHJIOB PACTCHHHN U
YKUBOTHBIX.

INIAHHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'MMM HA BA3OBOM
YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBauBaroTcs TpeOOBaHUS K  pe3yjibTaTaM  OCBOCHMS
00yJaroIMMHUCS TPOTpaMM CpenHero oOImero oOpa3oBaHMs: JIMYHOCTHBIM, METalpeAMETHBIM H
IPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pe3yJabTaTOB OCBOEHHMS TmpeaMera «bHOJorus» BbIIEIECHbI
CIIETYIOIIME COCTABIISIFOIINE: OCO3HAHNE OOYYAIOIIMMHUCS POCCUHUCKON Tpa)TaHCKOW HIEHTUYHOCTH —
TOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEAENICHUIO, HaJIM4he MOTHBALMU K
0o0y4eHHIO0 OWOJIOTHH, IICJICHANPABICEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEH M MCTOPUYECKUX TPATUIIMN Pa3BUTHsI OMOJIOTHYECKOTO 3HAHHS, TOTOBHOCTh U
CIIOCOOHOCTh OOYy4aloOIIUXCsl PYKOBOJCTBOBATbCS B CBOEH JAESITEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TPUCYIIUMU CHCTEME OHOJOTUYECKOro OOpa30oBaHUs, HAJIUYHAE HSKOJIOTHMUYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTABUTH II€JIM U CTPOUTD KU3HEHHBIC TITAHBI.

JInaHOCTHBIE pe3ybTaThl OCBOEHUS TpenaMeTa « bHOoIorus) JOCTUTAIOTCS B €IMHCTBE yUeOHOU U
BOCIIUTATEIbHOMN AESITEIBHOCTA B COOTBETCTBUH C TPAJAULUOHHBIMU POCCUUCKUMU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MpaBUIAMH U
HOpPMaMH TOBEJEHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUs, CAMOBOCITUTAHUSI U CAMOPAa3BUTHSI,
pa3BUTHSI BHYTPEHHEH MO3UIMM JIMYHOCTH, MATPUOTH3MA, YBKEHUS K 3aKOHY U TPABOIMOPSAKY,
YEeJIIOBEKY TpyJda M CTaplieMy IIOKOJEHUI0, B3aMMHOTO YBaXXEHHUs, OEpEKHOTO OTHOIICHHS K
KyJbTYpHOMY HacJI€AUI0 W TpaaulMsIM MHOTOHAIMOHAIbHOrO Hapona Poccuiickoit ®denepamuu,
MIPUPOJE U OKPYKAIOLLEH Cpelie.

JIMYHOCTHBIE pEe3yNbTAaThl OCBOCHMSI y4eOHOro mnpeamera «bHOJOTHS» ITOMMKHBI OTpaKaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTpPEHHEH
MO3UIUEN JTUYHOCTH, CHUCTEMOW IEHHOCTHBIX OpPHWEHTAIMH, MO3UTHUBHBIX BHYTPEHHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPAJAUIUOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIEeCTBa, PACIIUPEHHUE >KHU3HEHHOTO
OTbITAa M OIbITa JEATEIbHOCTH B IPOLIECCE PEaTU3alliid OCHOBHBIX HAIIPaBJICHUN BOCHUTATEIHHOM
NeSITeIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:KIaHCKOr0 BOCIIUTAHUSI:



c(OpPMUPOBAHHOCTH T'PAXJAAHCKON MO3ULNUU O0YYaromerocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHICKOTO O0IIECTBa;

0CO3HAHME CBOMX KOHCTHTYLIMOHHBIX MIPaB U 00513aHHOCTEH, YBaKEHUE 3aKOHA U IIPABOIIOPSIKA,

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIBHOCTH MPU CO3JAHUHM YYEOHBIX MPOECKTOB,
peleHnH y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHITIOJTHEHUU OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEAEATh COOCTBEHHYIO MO3UIUIO MO OTHOUICHHWIO K SIBICHUSM COBPEMEHHOI
KHU3HU U OOBSICHATD €€;

YMEHHE YUYUTHIBaTh B CBOUX JEHCTBUSX HEOOXOJUMOCTH KOHCTPYKTUBHOTO B3aUMOJIECHCTBUS
JOJIeH ¢ pa3HbIMU YOEKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSIMU M COI[UAJIBHBIM TOJIOKEHHEM;

TOTOBHOCTb K COTPYJHUYECTBY B TMpOIECCE COBMECTHOTO  BBINOJHEHHS  Y4eOHBIX,
[I03HABATEJIbHBIX U UCCIIEOBATEIbCKUX 3a/]a4, YBAKUTEIBHOIO OTHOIIEHNSI K MHEHHUIO ONIIOHEHTOB IIPU
00CYIIEHUH CITIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS;

TFOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATENbHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHUS

c(OPMHUPOBAHHOCTh POCCUHCKOW TPAXKTAHCKOW HICHTHYHOCTH, TATPHOTU3MA, YBAXKCHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBCHHOCTH Tiepeia PonuHOM, ropiocTu 3a cBOi Kpaii, cBowo Pomuny,
CBOU SI3BIK M KYJIBTYPY, MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

OECHHOCTHOC OTHOHMICHUC K IMPUPOAHOMY HACICAWIO WM IMMaMATHHUKaAM HIPpUPOAbI, JOCTHKCHUAM
Poccum B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIEHUBATh BKJIAJT POCCHICKUX YYEHBIX B CTAHOBIICHHE M PA3BUTHE OMOJIOTHH,
IMOHUMAaHUs 3HAadeHUs OMOJIOTMH B MO3HAHWU 3aKOHOB IpUpoabI, B JKU3HU YCJIOBCKAa U COBPEMCHHOI'O
o011ecTBa;

ujeiHass yoexaIEHHOCTh, TOTOBHOCTh K CIy>K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HAPOAa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHMUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYallMI0O U MPUHUMATh OCO3HAHHBIE PELIeHHs, OPUEHTUPYSICh Ha
MOPAIBHO-HPaBCTBEHHBIE HOPMBI Y LIEHHOCTH;

OCO3HaHME JIMYHOT'O BKJIa/J1a B IOCTPOEHUE YCTOMUMBOrO OYAYIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POIUTENSAM, CO3JaHHUIO0 CEMbU HAa OCHOBE OCO3HAaHHOTO
IIPUHATUS LEHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUHU C TPaAULIUAMU HAapo1oB Poccuu;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

3CTETUYECKOE OTHOIICHWE K MHPY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHKE YMOIIHOHAIBHOTO BO3ICHCTBHUS JKUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIP@KEHHUIO B Pa3HBIX BHIaX MCKYCCTBA, CTPEMIJICHHE MPOSBIIATH KauecTBa
TBOPUYECKOMN JTMYHOCTH;



5) pu3nyeckoro BocnuTaHus, (popMUPOBAHUS KYJBTYPHI 310POBbS M IMONHOHAJIHLHOIO
Os1aromosty4ms:

NOHMMAaHHE ¥ pealu3anus 310poBoro M Oe3omacHOro obpas3a XHU3HM (310pOBOE IMHTaHHUE,
COOJIIOJICHNE TUTHeHUYECKUX TPABWJI W HOPM, COAJTaHCHUPOBAHHBIM pEXHUM 3aHATHH W OTIBIXA,
perynsipHasi ¢pu3nvecKkas aKTUBHOCTH), O€PEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

[IOHMMaHHUE LEHHOCTH MPAaBUJI MHIMBUAYAIBHOTO U KOJIJIEKTUBHOIO 0€30I1aCHOTO MOBEAEHUS B
CUTYyaLUsAX, YTPOXKAIOLIUX 30POBbIO U )KU3HHU JIOJEH;

OCO3HaHHWE NOCIEICTBUM W HENpHUATUS BPEIHBIX MpUBbIYEK (YHNOTpPEeOJEHUs aJIKOIoJid,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTB K TPYZly, OCO3HAaHHE IEHHOCTH MacTEepPCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AaKTHBHOW JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOW HaIpaBICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTS;

UHTEpEeC K pa3nuyHbiM chepam mnpodeccHoHANbHON AeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oynyiiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BAHUIO HA MIPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS

HKOJIOTMUYECKH LEIeCO000pa3HOE OTHOUIEHUE K MIPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE
€€ CyIlIeCTBOBAaHMS,

MOBBIIICHHE YPOBHSA JKOJOTHYECKON KYJIbTYphl: MPUOOpPETEHHE OIbITa I[JIAHUPOBAHUS
MOCTYNKOB U OIIEHKH WX BO3MOJKHBIX MTOCIEACTBHUI JJIsI OKPYKAIOUIEN CPEIBI;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa IKOIOTUYECKUX MPOOJIeM U IyTel UX pelIeHus;

CIIOCOOHOCTH MCIIONB30BAaTh MPHOOpETaeMble MPU MU3YUYEHUU OWOJIOTUM 3HAHUS M YMEHUS TMPH
pelieHnr TMpoOieM, CBS3aHHBIX C PAMOHAIBHBIM TMPUPOJIONOIH30BAHHEM (COOIIOEHUE TIPaBUI
MOBEJICHUSI B MPHUPOJIC, HAMPABICHHBIX HAa COXPAHEHHE PaBHOBECHS B 3KOCHCTEMAax, OXpaHy BHUJOB,
IKOCUCTEM, OHocdephl);

AKTUBHOE HEMpPUATHE JNEHWCTBUM, MPUHOCAIINX BpEI OKPYKAIOIIEW MPUPOJHON Cpele, YMEHUe
MIPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOTHYECKUE TIOCIEACTBUS MPEANPUHUMAEMBIX JCHUCTBUU H
MpeOTBpalIaTh HX;

HaJU4Me Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, HKOJIOTMYECKOM KYJIbTYpbl, OIbITA
NEeSATEIBHOCTH IKOJIOTMYECKON HANpaBIeHHOCTH, YMEHHUS PYKOBOACTBOBATHCS UMHU B IO3HABATEIbHOM,
KOMMYHUKATUBHON M COIMATIBHOM MPAKTUKE, TOTOBHOCTU K yYaCTHIO B MPAKTUUECKOW AESTENbHOCTU
JKOJIOTMYECKOW HAIIPABIEHHOCTH;

8) IeHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOLIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JAMAJIOTe KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UWTATENbCKOM KYyJIbTYypbl Kak CpeICTBa B3aMMOICHCTBHS
MEXTy JIFOJIbMU U TIO3HAHUSI MUPA;



MOHUMaHue CcrnenupuK OWOJOTUM KakK HayKd, OCO3HaHus €€ ponu B (GopMUpOBaHUU
paIMOHATIFHOTO HAYYHOTO MBIILICHUS, CO3/IaHUU [EJIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOMIeM MUPE
KaK O €IWHCTBE MPUPOABI, YEIOBEKa W OOINECTBA, B IMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelneHny mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

Y6€)K[[éHHOCTb B 3HAYUMOCTHU 6I/IOJIOFI/II/I JJIA COBpCMCHHOﬁ IMUBUJIN3allUN: OGGCHG‘IGHI/ISI HOBOI'O
YPOBHSI Pa3BUTUSl MEIUIUHBI, CO3JIAaHHE TIEPCIECKTUBHBIX OWOTEXHOJIOTUH, CIIOCOOHBIX pelaTh
pecypcHBIe MPOOJIEMBI Pa3BUTHUS YEIIOBEUECTBA, TIOMCKA MTyTEH BBIXO0JIA U3 TJI00AIBHBIX YKOJIOTHIYECKUX
npobieM M oOecredeHHs Mepexoja K YCTOHYMBOMY pa3BHUTHUIO, PAIlMOHAIBLHOMY HCIOJIb30BAHUIO
MIPUPOJIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAPTOB KHU3HH,

3aMHTEPECOBAHHOCTh B TOJNYYEHUU OWOJIOTMYECKUX 3HAHUW B IEJNSAX MOBBIMICHUS OOIIei
KYJIBTYpPBI, €CTECTBEHHO-HAYYHON IPAaMOTHOCTH, KaK COCTABHOM 4acTH (DYHKIIMOHAIBLHOW IPaMOTHOCTH
oOyuaromuxcsi, GopMHPYyEeMOU TIPU N3YICHUN OMOJIOTHH;

IMOHUMAaHHUEC CYIMHOCTH MCTOAOB TIIO3HAHUA, HCIIOJIB3YCMbIX B CCTCCTBCHHBLIX HaAyKax,
CIIOCOOHOCTH MCIOJIB30BATh TOJTyYaeMble 3HAHUS Ul aHAJN3a U OOBSICHCHUs SIBJICHUH OKPYKAIOIIETO
MUpa U MPOUCXOMANIMX B HEM W3MEHCHUH, YyMEHHE JieiaTh OOOCHOBAaHHBIC 3aKJIFOUYCHHUS HAa OCHOBE
HayYHBIX ()AaKTOB M UMCIOIIUXCS JAHHBIX C [EJBIO MOTYYSHUS JOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTh CAMOCTOSITEIIHHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIJISl PEICHUs MpodiieM B
PCAIBbHBIX )KU3HCHHBIX CUTYyallUAX,

OCO3HAHME IICHHOCTH HAyYHOW JESATCIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOCKTHYIO H
HCCIIENOBATENBCKYIO AEATEILHOCTE HHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMO0OOPa30BaHUIO, K AKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeameTHele pe3yiabTaTbl OCBOEHHS ydeOHoro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble  JUI1  (OPMHUPOBAaHUS ~ MHMPOBO33pEHHMsST  OOYHYAIOUIMXCS  MEXKIAMCLUIUIMHAPHBIE
(MexnpeaMeTHbIE) OOLIeHayyHble MOHATHS, OTPaKAIOIIME IEIOCTHOCTh HAYYHOM KapTHHBI MUpPA U
cHenu(pUKy METOJO0B MMO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SBJICHUE,
MpoLecc, cHUcTeMa, HayyHbld (axkT, NPUHIOUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
uccienoBaHue, Ha0II0AeHUEe, U3MEepEHNe, IKCIIEPUMEHT U JIPYTHX), YHUBEpCAJIbHbIE yuyeOHbIe AeCTBUS
(mo3HaBaTenbHblE,  KOMMYHUKATHBHbBIE,  PETYJISATHBHBIE), obOecrneuuBaromme  (opMUpOBaHUE
(YHKIMOHATBLHOM T'PAaMOTHOCTH M COLMAIBHOW KOMIIETEHUMH OOYyYaroIlHUXcCs, CIIOCOOHOCTh
o0ydJaroImuxcs HUCHOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHbBIE, MHPOBO33PEHUYECKUE 3HAHHUA U
YHUBEpCaJbHbIC YUeOHbIE IEHCTBHS B TIO3HABATEIILHON U COILIMAILHOMN MPaKTUKE.

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS MPOTrPaMMBl CPETHET0 00ILIero oOpa3oBaHus JOJKHBI
OTpaXKaTh:

OBi1aieHHe YHHBEPCAJIbLHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH A€l CTBUSIMU:

1) 6azoBblie JOrHYECKHUe AeHCTBHUS:

caMoCTOsITeNIbHO  (OPMYNIHUPOBaTh M aKTyaJu3UpoBaTh MpoOjeMy, paccMaTpuBath €€
BCECTOPOHHE;



UCIIOJIb30BaTh MpPHU OCBOCHUM 3HAHHWM NPUEMBI JIOTHMYECKOTO MBIILICHUS (aHalu3a, CUHTE3a,
CpaBHEHUS, KiIaccu(UKamu, 0000IICHNUS), PACKPBIBATH CMBICI OMOJIOTUYECKUX MOHATUH (BBIICIATH UX
XapaKkTepHbIC MPU3HAKHU, YCTAHABIIUBATH CBSI3H C IPYTUMU MOHSATUSIMHU);

ONPEAENATh LUEIU JCITEIbHOCTH, 3a/1aBasi NapaMeTpPbl U KPUTEPUU UX JOCTUHKEHHUS, COOTHOCUTD
pe3yJIbTaThl IEATEIBHOCTH C ITOCTABIICHHBIMU LEIISIMH;

MCIOJIb30BaTh OMOJIOTHUECKHUE MOHITHS sl 00bsCHEHUs (DaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTHUECKHUE PACCYXJCHUS (MHIYKTHUBHBIC, JCNYKTHUBHBIC, 10 aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS] B pACCMATPUBAEMBIX SIBICHUAX, (OPMYJIUPOBATH BBIBOJBI U
3aKJIOYEHUS;

MPUMEHATh CXEMHO-MOJICIIBHBIE CpPEACTBA Uil MPEICTABICHUS CYLIECTBEHHBIX CBSI3€d U
OTHONIICHUH B U3y4aeMbIX OHMOJOTHYECKMX OOBEKTaX, a TaKXKe MPOTHBOPEUU pPAa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJEMBbI ¢ YYETOM aHajlu3a HWMEIOIIMXCS MaTepUAIbHBIX U
HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM, OLICHUBATh
PHUCKH MOCIEACTBUMN AESATEIbHOCTH;

KOOPJAMHHUPOBATh U  BBINOJHATH pPabOTy B  YCIOBHSIX pEAIbHOrO, BHUPTYaldbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHBaTh KPEATHUBHOE MBIIIICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

2) 6a30BbIe HCCIEI0BATENbCKHE IEHCTBHUSI:

BIIQJICTh HaBBIKAMHU Y4E€OHO-UCCIIEIOBATEILCKOM U TMPOEKTHON JEATEIHHOCTH, HaBBIKAMU
paszpeleHus mpoosemM, CioCOOHOCTHI0 U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBbIX METO/I0B [TO3HAHMS;

UCIIOJIb30BaTh pa3juyHble BUJbI JIEATEIBHOCTH 1O TMOJYyYEHUIO HOBOIO 3HAaHUS, €ro
WHTEpIpETAINH, TPeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CUTYaIUAX, B TOM YHCJE MPH CO3JaHHUH
y4eOHBIX U COI[MAIbHBIX TPOEKTOB;

dbopMHUpPOBAaTh HAYYHBIA THUIl MBIIIEHUS, BIAJACTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMU
MOHSATUSAMH U METOJIAMU;

CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIE 3aJaull B OOpa30BATEIBHOW JEATEILHOCTH U
KU3HCHHBIX CUTYaIIHsIX;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTYallM3UPOBATH 3a/1a4y, BBIJIBUTATh THUIOTE3Y €€
pelieHusi, HaXOQUTh apryMEeHThl JUIsl JI0Ka3aTelIbCTBAa CBOMX YTBEPXKACHUH, 3a7aBaTh NapameTpbl U
KPUTEPUU PEIICHMUS;

aQHAJIM3UPOBATH MOJYYEHHBbIE B XOJ€ PELICHUs 3aJa4l Pe3yJIbTaThl, KPUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHHBATh TPHUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh 1I€JICHANPABICHHBI IOUCK TIEpeHoca CPEeACTB M CHOCOOOB JEHCTBUS B
poeCCHOHABHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B TTO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, MIPEATIAraTh OPUTHHAIBHBIC OAXOABl U PELICHUS, CTABUTH MPOOIEMBI U
3a/1auu, AOMYCKAIONINE AIbTEPHATUBHbBIC PEILICHMUSI.



3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX WH(pOpMAUU (TEKCTEe Y4eOHOTro Mocoous, HayqHO-
MOTYJISIPHOM JTUTEparype, OMOIOTHYECKUX CIOBAPSX M CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WutepHere), aHanu3upoBaTh WHGOPMAIMIO PA3TMYHBIX BHIOB M (OPM NPEACTABICHUS, KPUTUUECCKU
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

GopMynHpoBaTH 3ampochl W TPUMEHSATh pPA3IUYHBIE METOABl HpH TOUCKe U oTOOope
Ononornyeckoi nHGpopMannu, HeOOXOJMMOM IS BBITOJTHEHNS YIeOHBIX 3a/1a4;

NpuOOpeTaTh  OIBIT  HCIOJB30BaHUS  MH()OPMALMOHHO-KOMMYHUKATHBHBIX — TEXHOJOTHH,
COBEPIIEHCTBOBATH KYJIbTYPY aKTHBHOTO MCIIOIB30BAHMS PA3IIMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENILHO BEIOMPATh ONTUMANIbHYIO (DOpMY MpeicTaBlIeHUs] OMOIOTHYECKON HH(pOopMaun
(cxemsl, rpaduKy, TMarpaMMbl, TaOJIHIIbI, PUCYHKH U JAPYToe);

WCIIOJIB30BaTh HAYUYHBIM S3bIK B KAadeCTBE CpeACTBA Npu padbore ¢ OUOIOTHYECKOH
nHpOpManKe: IPUMEHITh XUMUYECKHe, (PU3NIECKHE U MAaTEeMaTHUECKUE 3HAKH U CUMBOJIBI, ()OPMYIIBI,
a00peBHaTypy, HOMEHKJIATYpPY, HCIOIb30BaTh U MPEeoOPa3OBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPECTBA
HArJISJHOCTH;

BJIaZICTh HABBIKAMU PACIO3HABAHMS U 3AIUTHI MH(MOPMALUH, HHPOPMAIIMOHHOW 0€30IacHOCTH
JMYHOCTH.

OBJiajileHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1€fiCTBHSIMH:

1) odenne:

OCYHICCTBIATE KOMMYHHUKAallUU BO BCEX C(i)ean JKU3HH, aKTUBHO Y4YaCTBOBATb B JHAJIOTC WJIN
JUCKYCCUU TIO CYIIECTBY OOCYXJIaeMoi Tembl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHUTCJIIBHO BBIIIOJTHCHUSA HpCHHaFaCMOﬁ 3aaa4u, YUUThIBATb MHTCPCCHI U COIJIaCOBAHHOCTD HOSI/IHI/Iﬁ
APYTUX YYaCTHUKOB IHAJIOTa WK JTUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CPEICTBA OOLICHHS, MMOHMMATh 3HAYEHHE COLMATBbHBIX 3HAKOB,
OPEINOCHUIOK BO3HUKHOBEHHSI KOH()IMKTHBIX CHTYyallMid, YMETh CMSrdaTh KOH(IMKTHI U BECTH
HepPErOBOPBL;

BJIAZACTH pa3IMYHbIMU cocobamu 06HIeHI/I$I n B3aPIMOI[eI>iCTBPIfI, IIOHUMAaTb HaMCPCHUA APYTrux
JOJIeH, MPOSIBIATH YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (hopMe GpopMyIHpoBaTh
CBOM BO3PXKCHHS;

Pa3BEPHYTO M JIOTHYHO W3JIaraTh CBOIO TOYKY 3PEHUSI C HCIIOIH30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMaTh W MHCIIOJIB30BaTh MPEUMYIIECTBA KOMaHAHON M HMHIUMBUAYaTbHOW pabOThl MpHU
peneHr OMOIOTHYECKOM MpoOIeMbl, 0O0CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX (OpPM
B3aMMOJICHCTBHS NIPU PELICHNN Y4eOHO! 3a1a4H;

BBIOMPATh TEMaTHKy W METOJbl COBMECTHBIX JEHCTBHHA € Y4ETOM OOIIUX HWHTEPECOB U
BO3MOYKHOCTEH Ka)KI0TO WICHA KOJUIEKTHUBA;

NPUHUMATH [IEJTH COBMECTHOM JIeATEIIEHOCTH, OPTaHNU30BBIBATh M KOOPIMHUPOBATH JIEHCTBHS 110
e JOCTIDKEHHIO: COCTaBJATh IUIAH JICHCTBHIA, paclpeieisiTb PO C y4E€TOM MHEHUN YYaCTHHKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

OLICHUBATh KayeCTBO CBOETO BKJAJa M KaXJOTO YYaCTHHKA KOMAaHJbl B OOIIUI pe3yibTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;



IpeajiaraTb HOBBIE IPOEKThI, OLEHWBATh MAEH C NO3ULUUKA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISATh ITO3UTUBHOE CTPATErMYECKOE IMOBEICHHUE B PA3JIMYHBIX CUTYALUSAX, MPOABIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

OgiaieHHe YHHBEPCAJIbHBIMHU PeryIssTHBHBIMH J1eHCTBUSIMU:

1) camoopranu3amusi:

UCIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS JUIs BBISABICHUS POOJIEM M UX PEIEHHs B KU3HEHHBIX U
YUEOHBIX CUTYalUsAX;

BbIOMpPAaTh Ha OCHOBE OHOJOIMYECKUX 3HAHUHI II€JIEBbIE M CMBICIOBBIE YCTAaHOBKM B CBOUX
JEUCTBUAX M IIOCTYNKAaX II0 OTHOUIEHWIO K YKMBOW MPUPOJE, CBOEMY 3IO0POBBIO U 3I0POBBIO
OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYLIECTBIISITh II03HABATEIIbHYIO JI€ATENbHOCTD, BBIBIATH MPOOJIEMBI, CTABUTH
1 GOpMYIHPOBaTH COOCTBEHHBIE 33/1a4H B 00Pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYAIHsAX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PELICHHs IMpoOJieMbl C Y4ETOM MMEIOUIMXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEAIOUYTEHUI];

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacuMpsATh paMKH Y4eOHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apIryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTH 3 PELICHMUE;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

croco0cTBOBaTh (HOPMUPOBAHUIO M MPOSIBICHUIO IIMPOKOM 3pyIUIMU B pa3HbIX 0OJACTIX
3HAHUM, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OLICHKY HOBBIM CUTyallUssiM, BHOCHUTbL KOPPCKTHBLI B JCATCIbHOCTb, OLCHWBATH
COOTBETCTBHE PE3YJIBTATOB LEISM;

BJIaZICTh HaBBIKAMH ITO3HABATEIbHON pedIeKcHH Kak OCO3HAHUS COBEPIIACMBIX JCHCTBHHA U
MBICITIUTEIBHBIX IPOIECCOB, UX PE3yJIbTaTOB M OCHOBAHMM, WCIIOJIB30BATh NMPHEMBI pedruekcuu s
OLICHKH CHTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATD PCUHICHUSA 110 UX CHUKCHUIO,

IIPUHUMATh MOTHUBBI U apT'YMEHTBI IPYTUX [IPU aHAJIA3E PE3YIIbTATOB JIESITEIbHOCTH;

3) npuHsITHE CEOSI U APYTrHUX:

MPUHUMATD ce0sl, MOHUMasi CBOM HEIOCTaTKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€ PE3yJIbTaTOB IEATEIbHOCTH;
NPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OLIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C IMO3UIMU APYrOro YeI0BeKa.

IHPEAMETHBIE PE3YJIBTATDBI

[Ipenmernbie pe3ynbraThl ocBoeHus nporpamMmbl COO mo Ouonorun Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue Uit yaeOHoro npeamera «buosorus» HaydyHble 3HaHUS, YMEHUS U CIIOCOObI
NEUCTBUMN o OCBOEHHIO, UHTEPIpETAIuU



U IpeoOpa3oBaHUIO 3HAHUM, BHUJbBI JEATEIBHOCTH MO MOJYYEHHIO HOBOIO 3HAHUS U HPUMEHEHHUIO
3HAaHUH B pa3MYHBIX y4eOHBIX CUTYAIHsIX, & TAKKE B PEAIbHBIX KU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX C
Ouosiorueil. B mporpamme npeaMeTHbIe pe3ybTaThl MPEACTABICHBI IO roJaM 00yueHHs.

[IpenmerHble pe3yibTaThl OCBOEHUS yueOHoro mpenmera «buonorusi» ¢ 10 knacce nOTKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAaHUH O MeCT€ M pPOJM OUOJOTMM B CHUCTEME HAy4YHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTUHBI MUpaA U HAy4YHOI'O
MHUPOBO33PEHUS, O BKJIA/JE€ POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTHUH,
(GYHKIMOHATIBHON IPAMOTHOCTH YEJIOBEKA JJISl PEIIECHUS )KU3HEHHBIX 3a/]a4;

YMEHHME pacCKpbIBaTh COJEp)KaHWE OMOJIOTMYECKUX TEPMUHOB W TOHSATHI: *HU3Hb, KIETKa,
opranusM, Metabonu3Mm (0OMEH BELIEeCTB M NPEBpAIICHHE SHEPIUM), FOMEOCTa3 (CaMOpEryssius),
YpOBHEBasi OpraHu3alusl *UBBIX CHUCTEM, CAMOBOCIIPOM3BEICHHUE (PEHpPOAYKLHSA), HACIEICTBEHHOCTD,
M3MEHUYUBOCTb, POCT U Pa3BUTHUE;

yMEHUE H3JlaraTb OHOJOrMYECKHEe TeOopHM (KJIETOYHas, XPOMOCOMHas, MYyTallOHHas,
LEHTpaJIbHas JorMa MOJIEKYIsipHON Ouoniorun), 3akonsl (I'. Menaens, T. Moprauna, H. 1. BaBunosa) u
yuyeHHMs. (0 LEHTpax MHOrooOpas3us M IPOUCXOKICHUS KynbTypHbIX pacteHudt H. . BaBuiosa),
OIpEeNIeIATh TPAHULBI UX TPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHUE BIIAJIETh METOJIaMH HAyYHOTO IMO3HAHMS B OMOJIOTUH: HAOIIOJICHNUE W ONMCAHHE KUBBIX
CHCTEM, IIPOLECCOB M SIBIICHWH, OpraHM3alisl M MPOBEACHHE OWOJOTHYECKOTO HKCIEPUMEHTA,
BBIIBIDKEHUE THIIOTE3bI, BBISIBJIEHUE 3aBUCHMOCTH MEXIY HCCIIENyeMbIMU BEIMYMHAMHU, OOBSCHEHUE
MOJIYYEHHBIX PE3yJbTaTOB, MCIOJb30BaHHBIX HAYYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHUE J€JaTh
BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyIbTATOB;

YMEHHUE BBLIEIATH CYLIECTBEHHbIE IPU3HAKH BHUPYCOB, KJIETOK IPOKAPHOT M IYKApHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB U
IpeBpallleHus] PHEPruu B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO U JSHEPreTHYeckoro oOMeHa,
XeMOCHHTEe3a, MHTO3a, Meio03a, OIIOJOTBOPEHHs, PA3MHOXKEHMS, WHAMBUIYAIbHOTO pPa3BUTHUS
opraHusma (OHTOTEHE3);

YMEHHME MPHUMEHSTh IOJIyY€HHbIE 3HAHUS M OOBSICHEHHS OHOJOTMYECKHX IPOLECCOB U
SBJIGHUM, U1 TPUHATHS NPAKTUUECKUX PEIIEHUN B IOBCEAHEBHOW JKM3HU C LIEJbI0 OOecreueHus
0€30MacCHOCTH CBOETO 3/I0POBbS M 3/I0POBbSI OKPYKAIOLIUX JIOAEH, COONIIOIEHNsS HOPM TI'PaMOTHOIO
MOBEJCHUS B OKpYKaIOLIeW MNpUPOAHOW cpene, IMOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BaHMS
JTOCTHIKEHUHM COBPEMEHHOM OMOJI0rUM M OMOTEXHOJIOTHH I palliOHATIBHOTO IIPHPOJIOTIONIB30BAHMS;

YMEHHUE pelaTh JIeMEHTapHble TeHeTHYEeCKHE 3314l Ha MOHO- U AUTHOPUIHOE CKpEIIMBaHUE,
CIIETIJICHHOE HACJIeZIOBAaHUE, COCTAaBJIATH CXEMbl MOHOTHOPHUIHOTO CKPEHIMBAHUS AJS TpEACKa3aHus
HaCJIEIOBaHUsI PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATD JIa0OpaTOpHbIE U MpaKkTUYeckue padoThl, COOMIOAATH MpaBuiIa Npu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHME KPUTUYECKH OIEHMBaThb M HMHTEPHPETUPOBATh HH(MOpMaLKI0 OHOJIOrHYECKOro
COJIep KaHusl, BKITIOYAIOIIYIO TICEB/IOHAYUHbIE 3HAHUS M3 Pa3IMYHBIX UCTOYHHMKOB (CpeACTBAa MacCOBOU
nHpOpMAaLUY, HAYYHO-TIONYJISIPHBIE MaTepUallbl), STHYECKUE ACIEKThl COBPEMEHHBIX HCCIECIOBAHUIN B
OHOJIOrUY, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHbIE M YCTHBIE COOOIIEHUS, 000011asi OHOIOTUYECKYIO
MH(POPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIH30BATh MOHATHIHBIN anmapar OHMOJIO0Truu.



[IpenMeTHble pe3ynbTaThl OcBOeHUs yuyeOHoro mpenmera «buonorus» ¢ 11 kKnacce MONKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUKW O MECTe W pPOJM OWOJIOTMM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUpA H HAYYHOTO
MHUPOBO33PEHUS, O BKJAJ€ POCCHUUCKUX M 3apyOEKHBIX YUEHBIX-OMOJOIOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHATIBHOW IPaMOTHOCTH Ye€JIOBeKa JIJIsl pelIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE pACKpBIBaTh COJAEp)KaHHE OHUOJIOrMYECKUX TEPMHMHOB M TOHATUN: BUJ, MOMYJSALUSA,
reHo(OoH/1, HBOJIOLHUA, JBIXKYIIHME CHIIBI ((AaKTOPHI) 3BOJIIOLMH, IMPUCIIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa30BaHue, 3KOJOrHYecKue (aKTOpbl, SKOCUCTEMA, MPOAYLEHThl, KOHCYMEHTHI, PEAYLEHTHI,
I[N MUTAHUS, YKOJIOTUYECKas MIpaMua, OMoreoneHos, onocdepa;

yYMEHHUE M3JIaraTth OMOJIOTHYECKue TeopuH (3BOoMIONMOHHAs Teopus Y. /lapBuHa, CHHTETHYECKas
TEOpHs BOJIIOIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apoabliieBoro cxojctsa K. M. bapa, uepenoBanus
[JIaBHBIX HampaiieHud u mytei spostonn A. H. CeBepiioBa, yuenus o ouocdepe B. U. Bepnaackoro),
OTIPEETISATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BIa/IETh METOJIJaMU HAYYHOTO TIO3HAHMs B OMOJIOTUU: HAOIIOJACHHUE U OMUCAHUE KUBBIX
CUCTEM, IIPOLIECCOB M SIBJICHHM, OpraHu3anusi U NPOBEJCHHE OHOIOTHYECKOT0 SKCIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIENYeMbIMU BEITUYMHAMHU, OOBICHEHUE
MOJTyYCHHBIX PE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPHH W 3aKOHOB, YMEHHE JeJaTh
BBIBOJIbl HA OCHOBaHHMH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIC NPU3HAKA CTPOCHHS OWOJIOTUYECKHX OOBEKTOB: BHIIOB,
MOTTYJISIIAH, TIPOAYIIEHTOB, KOHCYMEHTOB, PEIyIEHTOB, OMOTEOIIEHO30B M JKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACIIEACTBEHHOW  HM3MEHUYMBOCTH,  €CTECTBEHHOTO  OTOOpa,  BHA000pa3oBaHUS,
IPUCIIOCOOJIEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOTMYECKMX (DAaKTOPOB Ha OPraHU3MBI, IMEpPEeHOCca
BEIIECTB M IOTOKA HHEPrMHM B HKOCHCTEMAX, AaHTPOINOIEHHBIX HM3MEHEHUH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTa BELIECTB U OMOr€OXMMHUYECKUX IIUKIIOB B Onocdepe;

yYMEHHUE TPHUMEHATh IOJIyYeHHbIE 3HAHUS s OOBSCHEHHS OWOJIOTHYECKUX MPOLECCOB U
SIBIICHH, Ui TIPUHATHUS TPAKTUYECKUX PEIICHU B TIOBCEAHEBHOW JKM3HU C IIENBI0 OOECTICUeHHS
0€30MaCHOCTH CBOETO 3JI0OPOBBSI M 3/I0OPOBBSI OKPYKAIOIMIUX JIFOJIEH, COONIIOJIEHHSI HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYKAIOIIEH TPUPOJHON cpene, TOHWMAaHWE HEOOXOJUMOCTH HCIIOJB30BAHUS
TOCTIDKEHUH COBPEMEHHOM OMOJIOTHH ISl palliOHAIEHOTO TTPUPOIOTIOE30BAHNS;

YMEHHUE peliaTh 3JIeMEHTapHble OMOIOTHYEeCKHEe 3aau, COCTABIATh CXEMbI IIEPEHOCA BEIIECTB
Y DHEPTUM B SKOCHCTEMAX (LI€MH MUTaHUA);

YMEHUE BBINOJIHATH J1a00paTOpHBIE U MpaKTUYEeCKHe paboThl, COOI0aTh MpaBuiia Ipu padoTte ¢
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPHUTHYECKH OICHWBATh W HWHTEPIPETHPOBATH WHQPOPMANUIO OHOIOTHYECKOTO
COZIep KaHMsl, BKITFOUAIONIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX UCTOYHHKOB (CPEICTBA MACCOBOM
nH(pOpMallUY, HAay4YHO-TIONMYJISIPHBbIE MaTepuaibl), paccMaTpUBaTh IJIOOANBHBIE HKOJIOTUYECKHE
po0GJIEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TO3UIIHIO;

YMEHHE cOo3[aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOLIEHHsI, 000011ast OMOIOrHUECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HCIOJIH30BATh MOHATHIHBIN anmapar OHOJI0Truu.

YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEBEHBIE MATEPUAJIbBI U1 YUEHUKA



* buosnorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyorioB A.M. u apyrue; noj peaaxkiuen
[Taceunuka B.B., Aximonepnoe obmuiectBo «M3narensctBo «lIpocBenienner»

* buonorus, 11 kacce/ [Naceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue; moj peaakiuei
[Taceunuka B.B., Aximonepnoe obmiecto «M3aarensctBo «lIpocsenienner»

METOJUYECKHNE MATEPUAJIBI JIA YUUTEJIA [porpamma: IIporpamMmma mo OMOIOTHU TS
o01eodpazoBarenbHbIX MKoJ (cOopHuk buonorus. Pabouune nporpammel. [Ipeamernas uaus
yueOHHKOB «JInHus xu3Hm». 10—11 kaccer: yue6. mocodue s 001eoopa3oBaTeIbHBIX.
opranuzanuii: 6a3oBsiii ypoBens / B. B. [laceunuk, I'. I'. llIBenos, T. M. Edpumora. — M. :
[Ipoceemienue

U®POBBIE OBPA30OBATEJIbHBIE PECYPCHI 1 PECYPCHI CETU UHTEPHET
1.JTaGopaTopHsIiii mpakTHKyM brosorus 6-11 knacce (yueOHOE 3JIEKTPOHHOE U3JAHUE),
PecniyOnukanckuii mynstumenua neHtp Mocksa. PecryOnukanckuii MyabTHMEHA HEHTP
2.Dnekrponnas oubnmoreka. [IpocBemenune. MynberuMenuitHoe yueonoe nmocodue M IIpocsemnienue
MEJINA

3.9#a0c-1IeHTp AUCTaHIIMOHHOTO 0Opa3oBanuss WWW. Km. ru /education

4. bonbmas sHiuksonenus Kupumia u Medonus (3nekTpoHHOe yueOHOe U3/1aHKe)

5. Anpeca caiitoB B aTeprere http://edu.1c.ru www.som.sio.ru eiuHas KOJUISKIHS TU(POBBIX
oOpa3zoBarenbHBIX pecypcoB: http://schoolcollection.edu.ru/. www.bio.1september. ru — I'azera
«buonorusy» «IlepBoe ceHTAOPs»; Www.nature.ru - Hay4Hble HOBOCTH Onomnorun; www.herba.msu.ru -
6oTannyeckuii cepsep MI'Y; www.mnr.gov.ru - CaiiT ¢ rocy1apcTBeHHON HH(POpMaInei
MunHcTepcTBa MPUPOIHBIX pecypcoB PD; www.nre.edu.ru/est/r4/ - Buonornveckas kapTuHa Mupa
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