INOACHUTEJIBHASA 3AIINCKA

ITpu pa3paboTke NporpaMMsel 1Mo OHOJIOTUM TEOPETHYECKYIO OCHOBY JJISl OIpENEesICHUS
HOIX0/0B K (DOPMUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBuiIu:
koHuentyainbable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3yibTaToB O0y4YeHHs U TpeOOBAHUH K YPOBHIO IOJrOTOBKU BBIITYCKHUKOB, MOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO
o0miero obpazoBanus B Poccuiickoil deneparum, a TakkKe MOJIOKEHUS 0 criennduke ONOJIOTHH,
¢ 3HauCHMM B TO3HAHWUH >KHUBOU npupoasl n oOecrieueHuu CYHICCTBOBAHUA YCJIIOBCUCCKOI'O
obmectBa. CoriacHo Ha3BaHHBIM MOJIOKEHUSM, OIIPEesIEHbl OCHOBHBIE (DYHKIIMH IPOTrPAMMBI 110
Ouosioruu u €€ CTPyKTypa.

[TporpamMma o 6uonoruu Taét MpeCTaBICHUE O TeNIIX, 00 00IIeH cTpaTeruu 00yJeHus,
BOCIIUTAHHWSI M Pa3BUTUS OOYyYAKOIIUXCS CPEACTBAMH Yy4eOHOro mnpenmera «buomorusy,
orpenenseT 005A3aTeNbHOE MPEIMETHOE COJIEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue Io
pazjienaM M TeMaM, PEKOMEHIYeMYIO MOCJIEeIOBATEeIbHOCTh M3YUYCHHUs YU4EOHOTO Marepuaia ¢
Y4ETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU 00pa30BaTENbHOIO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YJarOLIIXCSI.

B nporpamMe mo OHOJOTMHM TaKXe Y4YHTHIBAIOTCS TPEeOOBaHUS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpeJAMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUpOBaAHHH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIIBHOM JEATEIbHOCTH/y4EOHBIX JCHCTBUN 00yJarOIIUXCs 110
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

B nporpamme no Ouonorun (10-11 kmaccel, 6a30BbIli ypOBEHb) peaii30BaH MPUHIIUI
IIPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojgapss 4eMy B HEW HpocMaTpuBaeTCs
HaNpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBSA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpUEHTAlMi  JINYHOCTH, OSKOJOTMYECKOrO  MBIIIECHUS,
OpEeACTaBICHUH O 370pOoBOM oOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpyXKarolen
npupoHoii cpeze. [loaTomy HapsAy ¢ U3ydeHHEM O0IIeOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHMM HBBIX CHCTEM pPa3HOTO paHra M CYHIHOCTU OCHOBHBIX IPOTEKAOIUX B HHUX
IIPOLIECCOB B IPOrpaMMe 0 OMOJIOTHH Y/I€JI€HO BHUMaHUE UCTI0Ib30BaHHIO MTOTYYEHHbBIX 3HAHUN
B TIOBCEJHEBHOW KM3HM JJI PpEIICHUS MNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUS,
000CHOBaHMS KOJOTMUYECKH I€JIeCO00pa3HOro MOBEIEHUS B OKpYXKarolleld MpUpOAHOH cpene,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM [€ATEIbHOCTH YEJOBEKa Ha COCTOSHME MPUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOTO
npenMera «buosorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00€CNeUeHUs YCIOBHM Ui pelieHus
OJTHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet
dbopMupoBaHre y OOyYarOIIMXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpefHero oOmero oopa3oBaHusi 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYaloOIIUXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O KUBOI MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIONWHW, CO3MaéT YCIOBHS Ui TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
dopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M 0Oe3omacHoro obpasa
’KU3HU, 9KOJIOTHYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHNUS K KUBOM MTPHUPOJIE U YETOBEKY.



bosbuioe 3HaueHue OMOJOTMSI MMEET TakKe Ul pEIIeHUs BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 3aJ7a4 CPEAHETO O0Iero oOpa3oBaHus, cormanu3anuu odyqarommxcs. U3yuenue
Ouosornu obecneunBaeT ycaoBus s (OpMUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U MH(QOPMALMOHHBIX HABBIKOB, JCTETHUECKOM KyJIbTYphl, CIIOCOOCTBYET HHTETpalluu
OMOJIOTMUYECKUX 3HAHUN C IMPEACTaBICHUAMHU U3 JPYIHX Y4eOHBIX HPEAMETOB, B YaCTHOCTH,
¢bu3uku, xumuu U reorpadun. HazBaHHble MONOXKEHUS O MpeAHA3HAYEHUU Yy4eOHOro mnpeamMera
«buonorus» coctaBUIM OCHOBY JUISI OTIPEICTICHUS TIOJIX0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TI0
COJIepKaHuUs, IPEICTaBIEHHOrO B IPOrpaMMe 10 OHOJIOTHH.

OT60p conmeprkanust yueOHOTO TipenMeTa «buosorus» Ha 6a30BOM YPOBHE OCYIIIECTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIONIUECS HOKHBI
OCBOWTH 3HAHUS M YMEHUS, 3HAUMMbIC U1 (DOPMHUPOBAHMS OOIIEH KYJIBTYPBI, ONPEIACIISIONTNE
aJIcKBaTHOE TMOBEJCHUE YEJIOBEKA B OKPYXKAIOIIEW MPUPOIHON cpeae, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HHU W MPAKTHUECKOU JaesTelbHOCTH. Oco00e MECTO B 3TOHM cHUCTeMe 3HAHUU
3aHUMAIOT JJIEMEHTBl  COJEp)KaHUs, KOTOpPbIE CIYKaT OCHOBOM JJsi  (pOPMUPOBAHUSA
MPEJCTaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYHOW KapTHHE MHpa U I[EHHOCTHBIX
OpPHUEHTAIUAX JTHYHOCTH, CTIOCOOCTBYIOIIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypupOBaHUE COJEpKaHUS Y4eOHOro MaTepuayjia B IMPOrpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMUYUTENIBHBIX OCOOEHHOCTAX
YKUBOM MPUPO/IBI, 0 €€ YPOBHEBOW OPraHU3aIMU U SBOJIONNH. B COOTBETCTBUU C 3TUM B CTPYKTYype
yueOHoro npeamera «buonorus» BbIIEIEHBI CIEAYIONINE coAepxKaTelbHble TuHuU: «buonorus
KaK Hayka. MeTojpl HaydHOTro Mo3HaHus», «KieTka kak Omosorudeckas cuctemay, «Opranusm
Kak Ouonornyeckasi cucreMay, «CuctemMa U MHOT0OOpa3ue OpraHu4ecKoro MUpay, « IBOJIOIHS
YKUBOU TIPUPOJIBD», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Henbp u3yuenuss yueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
0o0y4JarIMMUCS 3HAHUSAMU O CTPYKTYpPHO-QYHKIMOHAJIBHOM OpraHu3aluy >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHre YMEHH MCII0JIb30BaTh 3TU 3HAHUSA Ui TPAaMOTHBIX JIeHCTBUI B
OTHOIIEHUH O0OBEKTOB >KMBOW MIPUPOJIbI U PEILICHUS PAa3INYHBIX )KU3HEHHBIX IIPOOIIEM.

JlocTiokeHne 1enu u3ydeHus ydeOHoro mpenmera «buosorusi» Ha 0a30BOM ypOBHE
obecrieunBaeTcs peleHrneM CIeIYIOIUX 3a1au:

OCBOCHHME OOYYaIOUIMMMCA CHCTEMbl 3HAHUH O OHMOJIOTMYECKHX TEOpHsX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTEe3axX, MpaBUiax, CIYKallMX OCHOBON Uil (pOpMUpPOBaHUS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAYYHON KapTUHE MHpAa, O METOAAX HAY4YHOI'O II03HAHWA,
CTPOEHUH, MHOT000pa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTHH;

q)OpMI/IpOBaHI/IC y 06yqa10111nxc51 MO3HABATCJIbHBIX, WHTCIUICKTYAJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B Iponecce aHaJin3a JAHHBIX O IMYTAX Ppa3BUTHA B Oouooruu HAaY4YHBIX B3IJIAI0B,
Hﬂeﬁ W IMOAXOJ0B K U3YYCHHIO )KMBBIX CUCTEM pPa3HOr'o YPOBHS OpraHu3anuu,

CTaHOBJIEHHE Yy oOydJarommxcs oOmel KynbTypbl, (YHKIUMOHAIBHOM TIPaMOTHOCTH,
pa3sBUTHE YMEHUU OOBSACHATH M OLEHHBATDH SIBICHHS OKPYXAIOIEro MUpa >KUBOM MPUPOABI Ha
OCHOBAHUU 3HAHUH U ONBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

¢dbopMupoBaHUE y OOy4arOUIMXCSd YMEHUN MIUTIOCTPUPOBATH 3HAYEHHE OMOJIOIMYECKUX
3HAHUM B MPAKTHYECKOW JEATEIBbHOCTH 4YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIUHCKHUX
TEXHOJIOTUH U arpoOMOTEXHOIOTHIA;



BOCIIUTAHHE YOKICHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIOBEKOM YKHBOHM MPUPOIBI,
HE0OXO0IUMOCTH OEPEIKHOTO OTHOIICHHS K HEl, COOTIOICHHUS STHUCCKUX HOPM IIPH MPOBEICHUU
OMOJIOTNYECKHUX MCCIICIOBAHUM;

OCO3HaHUE 1IEHHOCTU OMOJOTMYECKUX 3HAHUU JIJISl TMOBBIIICHUSI YPOBHS 3KOJOTHYECKOM
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

pUMEHEHHE NPUOOPETEHHBIX 3HAHWUM M YMEHWH B MOBCETHEBHOW JKU3HU IS OICHKH
MOCJIEICTBUI CBOEH JEATENILHOCTU 10 OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOJIOIEHUE Mep TPODHIIAKTHKH 32a00I€BaHU.

B cucreme cpennero obmiero oopazoBanus «buosorusy, u3yyaemas Ha 6a30BOM ypOBHE,
SIBIISICTCS.  00sI3aTEIIbHBIM YYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOH OO0JIACTH

((ECTCCTBGHHO-HaquBIG MpEaAMCTBD?.

Jlist uzydeHus: 6nosioruu Ha 6a30BOM YPOBHE CpPEAHET0 00IIero o0pa3oBaHusl OTBOAUTCS
68 yacoB: B 10 xiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEPKAHUE OBYYEHUA

10 KUIACC

Tema 1. Bnosnorus kak Hayka.
buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMHU, TEXHUUECKUMH U JPYTUMHU
€CTeCTBEHHBIMH HaykaMu, (uiocoduei, 3THKOH, 3CTeTUKOM W mpaBoMm. Ponb Ouoinoruu B

($bopMHUPOBaHUH COBPEMEHHON HAy4YHOW KapTUHBI MuUpa. CucTeMa OMOJTOTUYECKUX HAYK.

Mertoap! TO3HAHUSI )KUBOU MPUPO/IbI (HAOI0OIEHNE, DKCIIEPUMEHT, OIMCaHUE, U3MEPEHHE,
KJaccu(UKaIus, MOJICTUPOBAHHE, CTAaTHCTUUYECKass 00pabOTKa JaHHBIX).

JdemMoHcTpanum:
IMoptpetsr: Y. Jdapsun, I'. Mennens, H. K. Konbuos, J[x. Yorcon n ®@. Kpuk.

Tabauiel 1 cxembl: «MeTo bl TO3HAHUS KUBOW TIPUPOIBIY.

JlabGopaTropHble U NpaKkTUYecKue padoThbl:

[Ipaktuueckass pabota Ne 1. «lcnonp3oBaHue pa3iaMYHBIX METOAOB MPU U3YUCHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,



Kupbie cuctemMbl (OMOCHCTEMBI) Kak MpeAMET Hu3ydeHusi Omosioruu. OTIWYHE >KHUBBIX
CHCTEM OT HEOPTaHUYECKON TIPUPOJIBL.

CpoiictBa OwocucTeM W UX pa3zHoOoOpa3ue. YPOBHU OpraHU3alMd OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIM,  OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,

9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHncTpauuu:

Tabauiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HU», «YPOBHU OpraHHU3allMM >KUBOMN
PUPOJIBI».

ObopynoBanue: moaens Mosiekybl JTHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHNE KJIETKH.

XUMUYECKUHN COCTaB KJICTKH. XUMHUYECKHE QJICMCHTBI: MaKpO3JICMCHTHI,
MHKPO3JICMCHTEI. Boga n MHUHCPAJILHBIC BEIICCTBA.

qDYHKIII/II/I BOAbI N MI/IHepaﬂbHBIX BCIICCTB B KIICTKC. Honz{epxcaHHe OCMOTHYCCKOI'O
OastaHca.

benxu. CoctaB u crpoeHune 6e1KoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumele
U 3aMEHHMMble AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYJIbl (TIepBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTHUYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonornueckue GyHKIM OENKOB.

depmeHTHl — Ouonoruyeckue karanuzatopbel. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTiuuuss  (EepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBojbl: MOHOCaXapu bl (TIII0K03a, pud03a U 1e30KCHpr003a), Iucaxapusl (caxaposa,
JIaKTO3a) W TMOJNMcaxapuibl (Kpaxman, TJIHKOTeH, MeToNio3a). buonornyeckue QyHKIUN
YIJIEBOJIOB.

Jlununel: Tpuraunepuasl, Qochomunuael, crepounsl. [uapodunpHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OENKOB M JUIMHUIOB Kak
HMCTOYHUKOB SHEPIHH.

Hyxnennoseie kucnotsl: JTHK 1 PHK. Hykieotnasl — MOHOMEpBI HYKIEMHOBBIX KUCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne u ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u

byHKINN.

I_II/ITOJ'IOFI/ISI — HayKa O KIJICTKC. Knerounas TCOpUA — HPUMEP BSaI/IMO,Z[CfICTBI/IH Hﬂeﬁ u
q)aKTOB B HAYUYHOM ITIO3HAHUHU. MeTOJII)I HU3YUCHUA KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOmue mpu3Haky KJIETOK: 3aMKHYTasl HapyKHast
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapar, CuCTeMa CUHTe3a Oeka.



Tunsl KIETOK: »JyKapuoTHuyecKas U mpokapuoruyeckas. OCOOEHHOCTH CTPOCHUS
MPOKapUOTUUYECKON KJIeTKU. Kietounas crenka 6akrtepuii. CTpoeHHE 2YKapHUOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, IMIMKOKAIMKC, UX (DYHKIIHH.
[Tna3matnueckas memOpana, e€ cBoiictBa M (QyHkuuu. lluroruiazMa u e€ OpraHoMBbL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmaku, mmzocomsl. [lomyaBroHOMHBIE
OpraHOM/Ibl KIIETKU: MUTOXOHJPHUH, ITacTUABL. [IpoucxoxieHrne MUTOXOHIPpUNA U Tu1acTu . Bus
wiactua. HememMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIH IIEHTpP, LEHTPHOIH,
PECHUYKH, KTyTUKU. DyHKIIMN OpraHoM10B KJIETKU. Brirouenus.

Snpo — peryasTopHblid LeHTp kieTku. CTpoeHue siapa: saepHas 000104Ka, Kapuoruiasma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BELLIECTB B KIETKE.
JdeMoHcTpanum:

Hoptpetsr: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, [x. Yorcon,
®. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

/Ilnarpammsbl: «Pacrpenenenyie XMMHMYECKUMX JJEMEHTOB B HEKHBOW  IPUPOIE»,
«PacnpeneneHrne XuMUYECKUX JIEMEHTOB B JKUBOU IIPUPOIEN.

Tabnuier 1 cxewmsl: «[lepuonmdeckas Tabaua XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne Moiekyisl 6enka», «Ctpoenue GpepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATDy», «CTpoeHne 3ykapruoTHYECKON
KJeTkn», «CTpoeHue KUBOTHOM KiIeTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKNY, «CTPOCHHE si/ipa KIETKI», «Y TIEBOABDY, «JIMIUIBD.

OO0opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHE JIsi TPOBEICHUS] HAOIIOACHUH,
W3MEpEHM, YKCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlaboparopHas pabota Ne 1. «M3y4yeHne KaTalUTUYECKOW aKTUBHOCTU (pepMeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlabopaTopHass pabGota Ne 2. «lM3ydyeHuwe CTpOEHHUS KJIETOK DPACTCHHH, >KMBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpeNapaTax U UX OMHCAHUEY.

Tema 4. ' KuzneaeaTeJbLHOCTh KJIECTKH.

Ob6meHn BemiecTB, WM MeTabOIM3M. AccuMWIIMS (TUIACTUYECKH OOMeH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Ponb
3aKOHOB COXPaHEHHsI BEIECTB ¥ SHEPTHH B TOHUMAHUH METa0O0IM3Ma.



Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHsbi. Pois pepmMeHTOB B 00MEHE
BEIIECTB M MTPEBPAIICHUH YHEPTHH B KIICTKE.

®otocunte3. CBeroBass W TemHOBas a3l (oTocuHTe3a. Peakiuu ¢dorocuHTes3a.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3a AJIs KU3HU Ha 3eMIe. BiusHue ycnoBuit
cpeibl Ha GOTOCHHTE3 U CITOCOOBI TIOBBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OakTepru. 3HAUCHUE XEMOCHHTE3a JUIS JKU3HH Ha
3emite.

DOueprerndyeckuii oOMeH B  KiIeTKe. PaciueruieHne BeIIECTB, BBIJICICHUE |
AKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTambl dHEpreTuueckoro oomena. ['nmukonus. bpoxenne u
ero Buabl. KucnoponHoe okuciaeHHE, WIM  KIETOYHOEe jAbixaHue. OKHCIUTEIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuunoro cunresa. l'enetnueckas unpopmanus u JHK. Peanuzauus
reHeTu4eckoil nHdopmanuu B kierke. ['eHeTueckuil ko u ero cBoicTBa. TpaHcKpunuus —
maTpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMUHOKHUCIIOT. Ponb pubocom B 6nocuHTe3e Oernka.

Heknerounsie ¢opmbl xku3HM — Bupychl. Hcrtopus oTkpbiTHs BHUpycoB (/.
. BanoBckuit). OcoOEHHOCTH CTPOCHUSI W >KU3HEHHOTO IMKJIa BUPYCOB. bakrtepuodaru.
bonesnu pacteHuii, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€Mble BHUpycamu. Bupyc nmMmyHoaeduura
yenoBeka (BUY) — Bo30yaurens CIIM/la. OOpaTHasi TpaHCKPHIIIHS, peBEpTa3a W HWHTETrpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIA.

JdemMoncTpanum:
IMoptpetst: H. K. Konsuos, /1. . UBanosckui, K. A. Tumupszes.

Taban1sl u cXxeMbl: « THITBI UATAHUS, «MeTaboau3my, «MuToxoHApUSS»,
«QHepreTuueckuil oomMen», «Ximoporuact», «Porocunres», «Ctpoenne IHK», «Ctpoenue u
¢yHKMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupyco»,
«bakrepnodarn», «Crtpoenune wu sku3HeHHbIH 1ukn Bupyca CIIWJla, OGaxtepuodaray,
«Permmukanus JJHK».

Ob6opynoBanue: Moaenu-anmiukauun «Yasoenue JIHK u Tpanckpunumus», «buocunres
oenka», «CTpoeHue KIeTkn», Mosiens cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii nuki, WiaM >KU3HEHHbIM LUK Kietku. Mutepdaza u mwuros. Ilpoueccsl,
npoTekaromue B uHTepdasze. Permnmukanus — peakuuss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapwOTHUIl. JMIMIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIE
Habopel. XpoMaTuael. LluTomoruueckne OCHOBBI Pa3MHOXKEHHMS M MHIAMBUAYAJILHOTO PAa3BUTHUS
OpraHU3MOB.

Jlenenwne knetkn — MuTo3. Ctaguu muto3sa. [Iporecchl, mporucxoasimue Ha pa3HbIX CTATUIX
MuTO3a. bruonornueckuii CMBICI MATO3A.



[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@opMbl  pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe U T1oyioBoe. Buasl  Gecronoro
pasMHOXKEHUs: JIeJICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHMUE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUIS
CeJIeKLIUH.

ITonoBoe Pa3MHOXKCHUC, €I'0 OTIIMYUA OT OecmoJioro.

Meiio3. Cranuu meiiosa. IIpoueccel, mpoucxonsimue Ha craausx Mmeiosa. [loBegenue
xpomocoMm B Meio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HaYE€HUE MEH03a.

I"ameTorenes — npouecc 00pa3oBaHus MOJOBBIX KJIETOK Y *KUBOTHBIX. [1010BBIE XKene3bl:
CEeMEHHUKU M su4YHUKH. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AWLEeKIeTka) — crepmaroreHe3 U oBoreHed. (OcCOOEHHOCTH CTpPOEHMs SIHLEKIETOK U
cnepmaro3onioB. OmnogoTBopenue. [laprenorenes.

NunuBunyanbHOoe pa3BuUTHE (OHTOTEHE3). OMOPHOHANBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyssius,
oprarorene3. [ToctamOproHaIbHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHSI: TIPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3BIBATh BPOKAEHHBIE YPOJCTBA.

Poct u pa3zsutue pacrennii. OHTOreHe3 IBETKOBOIO PACTEHMsI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHA.

JdemoHcTpaumnu:

Tabauibl U cxeMbl: «DOpMBI pa3MHOXKEHHST OPTaHU3MOBY, «J[BOMHOE OIJIOIOTBOPEHHUE Y
I[BETKOBBIX PacTeHM», «BereraTuBHOE pa3MHOXKEHUE pacTeHHi», «/lenenue kieTku GakTepuiiy,
«CTpoeHHE TIOJIOBBIX KIETOK», «CTpoeHHEe XpOoMOCOMBI», «KimeTouHbli mukimy, «Perumkarus
JHK», «Munto3», «Meio3», «IIpsmoe u Henpsimoe pa3BUTHE», «I aMeTOreHe3 y MIEKOIUTAOIINX
U 4yesoBekay, «OCHOBHBIE CTaJAMU OHTOTCHE3a.

OO0opyoBaHue: MUKPOCKOI, MHUKporpenaparbl «CrepMaTo30ubl MIICKOITHTAIOIIETOY,
«SlinexieTka MIEKOMUTAIIEroy», «KapunokrHes B KJIeTKaxX KOpPEeIlIKa JyKa», MarHUTHasi MOJEJb-
anmuikanus «Jlenenue knetku», moaens JIHK, monens meradasHolt XpOMOCOMBL.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHast pabota Ne 3. «HabmoaeHne MUTO3a B KJIIETKaX KOHYMKA KOpEIKa JIyKa Ha
TOTOBBIX MUKPOTIPETapaTax.

JlabopatopHas pabota Ne 4. «M3yueHue CTpOEHHUs TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax».

Tema 6. HacsiencTBeHHOCTD M H3MEHYMBOCTH OPraHU3MOB.



[Ipenmer u 3agaum reHeTtuku. VcTopusi pa3BuUTHS TEHETUKU. Poiab LUTOJIOTMU U
SMOPHOJIOTHH B CTAHOBJICHUW T€HETUKH. BKIIa pOCCHICKUX 1 3apyOSKHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroabsl TeHeTHKHA (THOPUIOJOTUYECKUM, UHUTOr€HETHUYECKUN, MOJIEKYISIPHO-
reHeTudecknii). OCHOBHBIC T€HETUYECKHE TOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOIb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB,  yCTaHOBJIEHHble . MeHuenem.
MounoruOpuaHoe ckpenmBanue. 3akoH equHOo00pasusi THOPUI0B MEepBOTo MnokoseHus. [IpaBuio
JOMMHHUPOBaHMsI. 3aKOH paclleIUIeHUs Ipu3HakoB. ['mmore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpugHoe CKpelmMBaHHe. 3aKOH HE3aBUCUMOIO  HACJeIOBaHUS MPU3HAKOB.
[{uToreHEeTHYECKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEe CKPEIIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIeIeHHs TEHOTUIIA OCOOU.

CHGHH@HHOG HACJICAOBAHUC IIPHU3HAKOB. Pabora T. MopraHa o CHCIUICHHOMY
HaCJICJOBaHHUIO I'CHOB. HapymeHHe CIHCINICHHS I'CHOB B PE3YJIbTATC KPOCCUHI'OBCPA.

XpOMOCOMHaSI TCOPUA HACIICACTBCHHOCTHU. I'eneTnueckue KapThbI.

I'eneTuka momna. XpOMOCOMHOe OIIPCACIICHUC I10JI1a. AYTOCOMLI " ITOJIOBBIC XPOMOCOMBI.
I'omorameTHbIE U TeTeporaMeTHbIC OPraHU3MBbI. HaCHGZIOBaHI/IC IMPU3HAKOB, CHCIUVICHHBIX C
IIOJIOM.

N3meHunBOCTb. BUbl N3MEHUNBOCTH: HEHACJIEACTBEHHAS U HACJIeACTBEHHAs. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTUKAa MOJU(PHUKALMOHHON H3MEHYHUBOCTH.
Bapuanvonsslil psa u BapuanvoHHast kpuas. Hopma peaknuu npusHaka. KonmyecTBeHHbIE 1
Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHast, My reHOTUIIMYECKAs, 3MEHUYUBOCTh. KoMOMHATHBHAS M3MEHUYNUBOCTb.
Meiio3 u MoNOBOM mpolecc — OCHOBA KOMOMHATHBHOM WM3MEHUMBOCTH. MyTallMOHHas
u3MeHunBoCTh. Krnaccu¢ukanus Mmyranuii: TreHHble, XpOMOCOMHbIE, IeHOMHbIEe. YacTroTra u
IPUYMHBI MyTaluil. MyTarenHble (akTopbl. 3aKOH TOMOJIOTMYECKUX DPSIIOB B HACJEICTBEHHOMN
n3Menunsocty H. . BaBuiosa.

BHCHI[epHaSI HaCJICACTBECHHOCTb U U3MCHYNBOCTD.

I'enernka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METOJbI I'€HETHKH YEJIOBEKA!
TeHEANOTUYEeCKHi, ONM3HENOBBIH, IMTOT€HETUYECKUH, OHMOXMMHUYECKHH, MOJEKYJISPHO-
reHetndecknii. COBpEMEHHOE OIpEJeIEHUe TeHOTUIIA: IOJHOT€HOMHOE CEKBEHUPOBAHME,
TeHOTUIIMPOBaHUe, B ToM uucie ¢ nomoinbto ITI[P-ananu3za. HacnenctBenusle 3a0oneBaHMS
YyejloBeKa: TIeHHble 0oyie3HH, OOJIE3HM C  HACIEJACTBEHHOW IPepacloiOkKEeHHOCTBIO,
XpoMocoMHble Oone3Hu. ComaTuyeckue W TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKNA U JIEYEHUS] T€HEeTHUYECKUX
Oone3neld. MeauKO-TeHeTUYeCKOe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEAMLMHCKOW TE€HETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKUX 3a00JIeBaHUH YeIoBeKa.

JdemoHcTpaumnu:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeen-
Pecosckwnii, H. 1. BaBninos.



Tabnuibl 1 cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE U €T0 IUTOTEHETUYECKasi OCHOBAY,
«3aKOH pacHICIUICHHS M €ro ITUTOTEHEeTHYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durunbOpunnoe ckpenmBanuey, «l{uTomorndeckne OCHOBBI AUTHOPUTHOTO CKPEIIHMBAHHS,
«Merio3y, «B3auMoieiicTBUE allIeIbHBIX T€HOBY, «I €HEeTHUeCKuEe KapThl PACTEHUM, )KUBOTHBIX U
yenoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEIOBaHMS, CIEIUICHHOTO C IOJIOM,
«Kapuotunbel demoBeKa W JKUBOTHBIX», «Buabpl wu3MeHunBOoCTH», «MoaudukanmoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakropan, «['eHeTrka rpynm KpoBu», «MyTamuoHHAs
W3MEHYHUBOCTEY.

Ob6opynoBanue: mojenu-anmMkanun  «MoHorubpuaHoe ckpeuuBanuey, «HemnomnHoe
JOMUHUpOBaHuEe», «JluruOpumHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GOpMbl KPbLILEB M OKPAcKH Tena), repoapuit
«I"opox moceBHOW».

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlabopaTtopHas padota Ne 5. «3yuenue pe3yabTaToB MOHOTUOPUIHOTO U JUTHOPUTHOTO
CKpELIMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpOITpErapaTaxy.

JlaboparopHast padota Ne 6. «M3ydeHre MOIUPUKANMOHHON U3MEHUNBOCTH, IIOCTPOCHHE
BapUAIMOHHOTO PsiJia ¥ BAPHAIIMOHHOM KPUBOW.

JlaGoparopnass pabGota Ne7. «AHanmu3 wMyTauuid y JApo30QHIbBI HAa TOTOBBIX
MHUKpOIIpenaparaxy.

[IpaxTuueckas padora Ne 2. «CocraBiieHue U aHAJIU3 POJOCIOBHBIX UEIOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuusl Kak Hayka M IpolLecc. 3ap0oKJIE€HUE CENEKLIUU U AoMecTuKauus. Yuenue H.
. BaBuioBa 0 LIEHTpax HPOUCXOXJAEHHS W MHOrooOpaszus KyJlIbTYPHBIX pacTeHHil. LleHTpbl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpOJIa, IITAaMM.

CoBpeMeHHbIE METO/Ibl CEeJeKIIMH. MacCoBbIi M MHIUBUAYAIbHBIA OTOOPBI B CEIEKIMH
pacTeHuil u xKUBOTHBIX. OlleHKa 3KCcTepbepa. bIu3KopoICTBEHHOE CKpelUBaHUe — UHOPUAMHT.
Yucras nuaud. CKpelBaHie YUCThIX JUHUHN. ['ereposuc, nunu rubpuaHas cuia. Hepoacrsennoe
ckpemuBaHue — ayrOpuaunr. OtaanénHHas ruOpuausanus U e€ ycnexu. VcKyccTBeHHBIN
MyTareHe3 W IOJIy4eHUE IOJMUILUIONAOB. JIOCTMKEHUS CEeNeKUWH pAacTEeHUW, »XUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas WMH)KEHepHs. OTanbl CO3/IaHHUA
pexomOunantHo JIHK u Tpancrennsix opranusmoB. Kierounas wumxenepus. Knetounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHUE pacTeHHi. KiloHMpoBaHNE BBHICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHMW3MOB. OKOJOTHYEeCKHMEe M dTudeckue mnpobiaemsl. MO -
TFeHEeTUYECKH MOJU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMOHCTpallUH:

Hoprpetsl: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. ®. 1BaHOB.



Tabnauiel 1 cxembl: kapTa «LIeHTpBl MPOMCXOXKAECHUS U MHOrooOpasus KyJIbTYpPHBIX
pactenuit», «llopoabl ToOMalIHUX KUBOTHBIX», «CoOpTa KyJbTYpPHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborel akamemuka M. @. UBanoBay, «llomummounmus», «OOBEKTHI
ouorexHonorun», «Kinerounele KynbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

OO0opyIoBaHKE: MYJISDKU TIJIOJIOB U KOPHEIIOMOB JUKUX (OPM M KYJIbTYpHBIX COPTOB
pacteHui, repoapuii «CelbCKOX03sIHCTBEHHBIE PACTCHUS.

JlabopaTropHble H NpaKTUYecKue padoThbl:

Okckypeust «OCHOBHbIE METOJbI U JOCTHXKEHMS CEJNEKLIMU PACTEHUH M JKMBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIH Y4acTOK, B TEIUIMYHOE
XO035ICTBO, JTa00PATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA).

11 KUIIACC

Tema 1. DBoaronnoHHAs OHOJIOTHA.

[IpeanochIkKi BO3HUKHOBEHHUS SBOJIOLNMOHHON TEOPHH. DBOJIIOIMOHHAS TEOpUS U €€
MeCTO B OMOJOTUU. BiusH1e HBOIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbctBa »BoioLMU. IlaneoHTONOrMYECKHE: MMOCIENOBATEIBLHOCTD IOSBIICHUS
BU/IOB B TAJIECOHTOJIOTUYECKOM JIETOMMCH, TIEpeXoHbIe popMbl. buoreorpapuieckue: CXoICTBO U
paznuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

9M6pI/IOHOFI/I‘leCKI/ICZ CXOACTBA W pa3Invusid 3M6pI/IOHOB Pa3HbIX BHUAOB IMO3BOHOYHBLIX.
CpaBHI/ITeJ'IBHO'aHaTOMI/ILICCKI/IeI FOMOJIOTUYHBIC, AaHAJIOTUYHBIC, PYAUMCHTAPHBIC OpTraHBbl,
aTaBHU3MbI. MOJ'ICKYJUIpHO-6I/IOXI/IMI/I‘-IGCKI/I€I CXOJACTBO MECXaHHU3MOB HACJICACTBCHHOCTU U
OCHOBHBIX METa00IUYECKUX Hy’Teﬁ Y BCEX OpraHU3MOB.

OpomonmonHass teopuss Y. JlapeuHa. IIpennochbuiku BO3HMKHOBEHHS J1apBHUHU3MA.
JIBuokyiye Cuibl ABOJMIOLMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonnu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

MI/IKpOE)BOJ]IOI_[I/ISL HOHYJ'I}ILII/I}I KakK ¢AMHUIIa BUJa U 3BOJIFOIIUHN.

JIBrxyue cuibl ((akTopbl) SBOJIOLMU BHJIOB B IpUpoje. MyTallMOHHBIN mporece U
KOMOHMHATHBHAsI U3BMEHYMBOCTD. [lonmynsnoHHbIe BOJIHBI U Apei¢ reHoB. M3omsiius u Murpanus.

EctectBennbiit 0TOOp — HampaBisitolmuii ¢gaktop 3BoMOIUU. DOpPMBI €CTECTBEHHOTO
otbopa.



[Tpucrnoco0aeHHOCTh OPraHM3MOB KaK Pe3yJIbTaT dBOMONUU. [[pumMeps! mpucnocoOneHmni
y opranuzMoB. ApoMop(h03bl U U0 TAII|H.

Bun u Bumoo6paszoBanue. Kpurepuu Buma. OcHoBHbIe (OpPMBI BHI000pa30BaHUS:
reorpapuuecKoe, IKOJIOrHIECKOE.

MaxkpoosBomronus. PopMbl IBOIIONUM: (pueTHdecKas, IUBEPreHTHAs, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[Ipoucxoxaenne  OT  HeCHEIHAIM3UPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paaualus.

JdemoHcTpauuu:

[optpetsl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap,
9. I'exkensb, @. Mrosep, A. H. CeBeprios.

Tabouiel 1 cxembl: «Pa3Butue oOpraHmdyeckoro Mupa Ha 3emie», «3apoJbllu
MIO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYILIECTBOBaHHUEY,
«EctectBeHHbIlt  0TOOP», «MHOroobpazue copToB pacTeHuil», «MHoroobpasue Mm0poa
JKUBOTHBIX ), «[lomymsumy, «MyTanuonHas U3MEHYUBOCTBY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO0wmas nereHepauusy», «JBuwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapupyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUEY.

O6ODVI[OBaHI/IeZ KOJUICKIUA HACCKOMBIX C PA3JIMYHBIMH TUIIAMH OKPACKH, Ha6op IIJIOAO0B
CEMsIH, KOJIJICKIUA «HpI/IMepBI 3alllUTHBIX HpI/ICHOCO6J'IeHI/II71 Y KUBOTHBIX», MOACIIb «OCHOBHEIE
HaIllpaBJICHUA 5BOJIFOIUN, 00BEMHAs MOACIIb «CTpOeHI/Ie T'OJIOBHOI'O MO3r'a TIO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KojuleKuus «DopMbl COXPaHHOCTH HCKOMAeMbIX
JKUBOTHBIX W pacTeHHil», Mozaens anmiukanus «llepekpéct xpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapaT «Jlpo3odpuna» (HopMma,
MyTaluuu (OpMbI KPbUIbEB U OKPACKH TEJa).

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:
JIaboparopHas pabota Ne 1. «CpaBHeHuHE BUAOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaGoparopnast pabora Ne2. «OmucaHue NPUCHOCOOJIEHHOCTH OpraHusMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE 'KU3HHU HA 3eMuie.

JloHay4HbI€ NIPEACTABICHUS O 3apOXKACHUM XKU3HU. HaydyHble runore3sl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abWOoreHe3 W TaHCIEePMHUsA. XHUMHUYECKas JBOJIONUS. AOWOTeHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPIraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBostoniny. HauanpHele sTansl Ononornyeckoit ssomtonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYpP M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W HX 3BOJIIONHA.
DopMHUPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.



PazBuTue xxu3nu Ha 3emiie 1o 3pam u nepuojiam. Karapxeii. Apxeiickas u mpoTepo3oiickas
apsl. [Taneo3oiickas 3pa u €€ mepuoibl: KeMOPUNCKHUI, OPJIOBUKCKUH, CHUTYPHUIUCKUM, TEBOHCKHM,
KaMEHHOYTOJIbHBIH, IIEPMCKUI.

Me3so30iickas 3pa U €€ Iepuoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.
Kalino3oiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbIMA, HEON€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIMMara U IeoJIOTHYECKUX MpoleccoB. OCHOBHBIE ATalbl BOJIIOLUU
pPacTUTENLHOTO M )KUBOTHOTO MUpPa. ApoMopd03bl y pacTeHHI 1 )KUBOTHBIX. [losiBIeHUE, pacBeT
Y BBIMUPaHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHUe BOIIOLMH. OCHOBHBIE CUCTEMAaTHYECKUE
TPYIIIBI OPraHU3MOB.

OBontonusl  4yenoBeKka. AHTpoOHoJioruss Kak Hayka. Pas3Butue mnpejacraBieHHl o
IPOMCXOXKACHUH YeroBeka. MeToibl u3ydeHus anTpornoreneza. CXoJCTBa U pa3jinyMsl yesoBeKa
U )KMUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBwxkynmwe cwibl  (pakTopsl) aHTpomoreHeza. HacnencTBeHHass HM3MEHYHBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJIUN TpyZa, MbILUICHUE,
peub.

OCHOBHBIE CTaZMM U BETBU JBOJIIOLMM YEJIOBEKA: ABCTPAJIONMUTEKH, YEIOBEK yMEIblH,
Yenosek mnpsmoxoasammii, YemoBek HeaHnepTranbCckui, YenoBexk pasymublii. Haxonku
HCKOIIaeMbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUS.

UYenoseueckne packl. OCHOBHBIE OOJIBIIINE PACHl: €BPOIEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpanmoujHas  (9KBaTOpUAIbHAs), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MIPHUCIIOCOOICHHOCTH IIPEICTAaBUTEIICH YSIIOBEUCCKUX PAC K YCIIOBUSIM CYIIIeCTBOBaHUS. EHMHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemMoncTpanum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabmuibl u cxembl: «Bo3aukHOBeHHEe CONTHEUHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTro
mupay», «PactutenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTuyeckas KIeTKan,
«CoBpeMeHHasi CUCTeMa OpraHudyeckoro mMupay», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHS
YeloBeKa M YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTHYECKHX HAaXOJI0K
MPEJKOB COBPEMEHHOIO0 4YeloBeKay, «JlpeBHeilmme moan», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «Uell0oBeUeCKHre pach.

O6opynoBanue: Mymspku — «[Ipoucxoxknenne demoBeka» (OIOCTBI  aBCTpAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKH WM U300paKeHHs] KAMEHHBIX OpYyIUi
MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyousa, ckpebia), reoXpoHoJIoTHIecKas TabauIa,
KosuteKus «©opMbl COXPaHHOCTH HUCKOMIAEMBIX JKUBOTHBIX M PACTCHHIA.

JlabopaTopHble H IpaKTHYeCKHe padoThI:



[TpakTrueckas padora Ne 1. «M3ydeHue nCKOMaeMbIX OCTaTKOB PACTEHUI U )KUBOTHBIX B
KOJUTEKILIHSX .

DKCKypcust «IBOJIONHS OPraHMYECKOTO MHUpa Ha 3emie» (B €CTECTBEHHO-HAYYHbBIH WIIN
KpaeBeAueCcKuil My3eil).

Tema 3. OpranusMsl U OKpYyKalIas cpeaa.

DKOJIOTHST KaK HaykKa. 3aJadyd W pasliedbl d3KOJOTMH. METONbl 3KOJIOTHYECKUX
HCCJIEIOBAaHUM. DKOJIOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpe,I[LI o0uTaHUA OpPraHnu3MoOB: BOJHasd, HAa3€MHO-BO3AyllIHAasd, IIOYBCHHAs,
BHYTPUOPraHU3MCHHAs.

Okonoruueckue ¢akropel. Knaccuduxamus skonornueckux (hakTopoB: aOMOTHUECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOIOTUIECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbOuoTtnueckue  (GakTOphl:  CBET, TEMIIEparypa, BIAXKHOCTb. DoTomepuonusm.
[TpucnocoOneHns OpraHu3MoB K JeHCTBUIO aOHOTHYECKHX (aKTOPOB. bruosornueckue puTMsl.

buornueckue dakropel. Buapl OuOTHYECKMX ~ B3aMMOJEHCTBMIA:  KOHKYpPEHIIHS,
XMIHUYECTBO, cUMOMO03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHEe OHMOTHYECKHUX
B3aUMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKU NOmyiauud. OCHOBHBIE TIOKA3aTENN IOMYJISILUM:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JuHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpanum:

Hoptpertsl: A. I'ym6onbaT, K. @. Pynbe, O. I'ekkens.

Tabnuie! u cxemsl: kapta «IIpuponnbie 30Hb1 3eMiun», «Cpelibl OOUTaHUS OPTraHU3MOBY,

«®Dotonepuoguzm», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy3opun-Tydenbkn», «llumessie nenmu».

JlabGopaTropHble U NpaKkTUYecKue padoThbl:

JlabopaTtopHas pabota Ne 3. «Mopdonornueckre 0COOEHHOCTH paCTEHUM U3 Pa3HBIX MECT
oOuTaHUS Y.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUOB PACTCHUIN.



Tema 4. Coo011ecTBa M DKOJIOTHYEeCKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBaf,
HPOCTPAaHCTBEHHAs, Tpouueckas (numesast). Bunsl-nomunanTtel. Cs3u B OHOIIEHO3E.

Dkojorudeckre cuctembl (dkocuctembl). Ilonarue o6 skocucteme u OGUOreoleHO3E.
OYHKIHUOHATIbHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHThl, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPruM B 3KocucTeMe. Tpoduueckue (MHUILEBHIE) YPOBHU
skocucteMbl. [lumeBbie memu u cetu. OCHOBHBIC TIOKa3aTelW SKOCHUCTEMBI: Omomacca,
OPOAYKIHMSI. DKOJOTHYECKHE MUPAMHIbL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCHUCTEM: YCTOMUMUBOCTb, CAMOPETryJIsiius, pazsutue. CyKIieccusi.

[IpupoaHble SKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMAa XBOWHOIO WU
HMIMPOKOJIMCTBEHHOTO JIECA.

AHTpOIIOTEHHBIE YKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pO03KOCUCTEMBI. buonorunueckoe u
XO035ICTBEHHOE 3HaU€HUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak ¢pakrop ycroliduBocTd skocucteM. CoxpaHeHne OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuibl, coctaB U CTpyKTypa OHOChEpHI.
XKusoe BemectBo u ero Qynkiuu. OcobeHHOCTH OMOC(hEpbl Kak TI00aTbHOW IKOCHUCTEMBI.
JluHamMuyeckoe paBHOBecUe U oOpaTHas cBs3b B Ouochepe.

KpyroBopotbl BemiecTB M OMOTCOXMMHYECKHE IMKIIBI 3JIEMEHTOB (Yriiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiin. AHTPONOreHHbIE U3MEeHEHUs B Onocdepe. [modanbHbie
HKOJIOTMYECKHE TTPOOIIEMBI.

CocymecTBoBaHuE MPUPOIbI U YenoBeyecTBa. CoxpaHeHHe OnopazHooOpa3us Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUs MPUPOIAHBIMU pECypcamMH U MX
UCIOJIb30BaHue. JlocTrykeHus: OMOJIOrMH U OXpaHa MPUPOIBIL.

JdemoHcTpaumnu:
IMoptpetsl: A. JIx. Tencau, B. H. Cykaués, B. . Bepnaackuii.

Tabnuiet u cxembl: «lIumesbie nenny», «buoleHos3: coctaB u cTpykrypay, «lIpupoansie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenosek»,
«2KocHUCTEMA INPOKOIUCTBEHHOIO JIecay, « IKOCHCTEMA XBOMHOT O Jiecay, «bnoneHos Bogoéma,
«ArporieHo3», «lIpumepHBIE aHTPONOTEHHBIE BO3JACUCTBUS Ha NpUpoay», «Baxkuelmue
VCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX Boa», «llouBa — BakHeWIIas cOCTaBIIAIOILAs
ouocthepnr», «DakTopel gerpamauuMu  1ouB», «llapHukOBBIE  APPexT», «DaKTOPHI
PaMoaKTUBHOTO 3arpsi3HeHUs: Onocdeprl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
xu3Hu B Onochepe», «O30HOBHIN dKpaH Ouochepwr», «KpyroBopor yriepoaa B O6umocdepe»,
«KpyroBopot a3zora B Ipupoe».

OO6opyioBaHue: MOJEIb-aNTITHKAIHS «Tunnunele OMOIICHO3bIY, repOapuii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buwornieHo3y», «BpeguTenn — BakHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapuu ¥ KOJUICKIIMM pPACTEHUH U KUBOTHBIX,




IIPUHAJUIEKALINE K Pa3HBIM AKOJIOTMUECKUM I'pynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Ddenepanun, N300pakeHNsI OXpaHIEMbIX BUI0B PACTEHUI U KUBOTHBIX.

IINIAHUPYEMBIE PE3VIJIBTATBEI OCBOEHUA IIPOI'PAMMLI 110 BHMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30BAHUA

Cornacho ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yjiabTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPAMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM H
MNPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHMS Ipeamera «bHOJIOTHs» BBIIEIEHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA  POCCUHUCKON  Tpa)IaHCKON
UJEHTUYHOCTH — TOTOBHOCTM K CAaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPEIEICHUIO,
HAJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOrMYECKOr0 3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH 00YYaOLMXCsl PYKOBOJICTBOBATHCS B CBOEH
JeSITEIbHOCTH 11I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYLIUMHU CHCTEME OHOJIOTHYECKOIo
00pa30BaHus, HATMYUE KOJOTMUYECKOTO MPaBOCO3HAHUSA, CIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIE TIAHBI.

JImaHOCTHEBIE pE3yIbTaThl OCBOCHUA IMPEIAMETA «bnomorusy JOCTUTAKOTCA B €AUHCTBC
y‘Ie6HOI\/’I W BOCIUTATEIbHOU ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHATHIMHU B
0011ecTBE TpaBWIAMH W HOPMaMHU TOBEJIEHUS M CIOCOOCTBYIOT TPOIIECCaM CaMOTIO3HAHUS,
CaMOBOCIIUTAHUA M CaMOPA3BUTHsSI, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHMSI K 3aKOHY M IPABOMOPSIKY, YEIOBEKY TPyJda M CTaplIEMy IMOKOJEHHIO, B3aUMHOI'O
YBaXEHUS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEQUI0O U  TPaJUIUsAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JIn4HOCTHBIE PE3yIbTAThl OCBOEHUS yueOHOTro npeaMera «bruonorusy A0IKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOIEeCTBa,
paclMpeHre KU3HEHHOTO OIbITa U OMbITa JAESITENbHOCTH B IPOIIECCE peau3allid OCHOBHBIX
HaIpPaBJIEHU!N BOCIIUTATEIBHOM E€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIIUTAHMSA:



c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK  OOYy4aroUmIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOrO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IpaB M O0OsA3aHHOCTEH, YBa)K€HUE 3aKOHA MU
IIPABOIIOPSJIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEIbHOCTHU IIPU CO3/IaHUHU YUEOHBIX ITPOEKTOB,
peleHnH y4eOHBIX U [T03HABATENIbHBIX 33124, BBINOJIHEHUN OMOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpENEeNsITh COOCTBEHHYIO TMO3UIMI0O IO OTHOUICHHIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHHC YYUTBIBATDH B CBOHX HeﬁCTBHHX HeO6XOI[I/IMOCTL KOHCTPYKTHUBHOTI'O
BSaHMOI[efICTBHH HIOI[Gﬁ C pasHbIMU y6e)KI[GHI/I$IMI/I, KYJbTYPHBIMU LCHHOCTSAMHU U COLIMAJIbHBIM
IIOJIOKCHHUEM,

TOTOBHOCTb K COTPYAHHUYCCTBY B IIpOLECCC COBMECTHOI'O BbIIIOJIHCHUSA y‘IC6HLIX,
IMMO3HABATCIbHBIX W HCCICAOBATCILCKUX 3ala4d, YBaXUTCJIIbHOTO OTHOWICHUA K MHCHHUIO

OIIIOHCHTOB ITpH O6CY)K,Z[€HI/II/I CIIOPHBIX BOIIPOCOB OHOJIOrUYECKOr0 COACPIKAHUS

T'OTOBHOCTD K FYMaHHTapHOﬁ n BOHOHTépCKOﬁ ACATCIIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:
c(hOpPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKOW MAEHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY HapoJy, 4YyBCTBA OTBETCTBEHHOCTH mepen PoanHOM, ropaocTu 3a CBOM Kpaid, CBOIO

Ponuny, cBO# SI3BIK M KYJIBTYPY, IMIPOILIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

IHEHHOCTHOC OTHOUICHHWE K TIMPUPOAHOMY HACJICIUIO W TIaMATHUKaM IMIPHUPOAHI,
JOCTHIXCHHAM Poccuu B HAyKe€, UCKYCCTBE, CIIOPTC, TECXHOJIOTUAX, TPYAC,

CIIOCOOHOCTH OICHMBATL BKJa/ pOCCHﬁCKHX y‘léHBIX B CTAaHOBJICHUC W PA3BUTHC
6I/IOJ'IOFI/II/I, IMOHUMAaHUs 3HAYCHHS OMOJIOTUU B TIO3HAHUH 3aKOHOB Npupoabl, B JKU3HU YCIIOBCKA U

COBPEMEHHOT0 00I11eCTBA;

HHefIHafI Y6e)KjléHHOCTB, TOTOBHOCTD K CIIYKCHHIO U 3allIUTEC OTe‘-IeCTBa, OTBECTCTBCHHOCTH
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:
OCO3HaHUE JYXOBHBIX LIEHHOCTEN POCCUNUCKOr0 HApOa;
c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTh OILIEHUBATh CUTYALIUIO U MPUHHUMATh OCO3HAHHBIE PELICHMUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;



OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOWYUBOTO OYAYIIETro;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM pOJUTENSIM, CO3/IaHMI0 CEMbHM HA OCHOBE

OCO3HAHHOTO MPHUHATHS IIECHHOCTEH CEMEHHOMN U3HH B COOTBETCTBUU C TPAJIUIIMSIMH HAPOJIOB
Poccuu;

4) ICTETHICCKOTO BOCIIUTAHUA

9CTCTUYCCKOC OTHOLICHUEC K MUPY, BKIIIOYAsA 3CTCTUKY 6BITa, HAay4YHOI'oO U TCXHHUYCCKOI'O
TBOpPYECTBAa, CIiopTa, Tpyaa, 06I_HCCTBCHHI)IX OTHOMCHHﬁ;

MOHMMAaHNE SYMOLIMOHAJILHOTO BO3ACUCTBUS JKUBOM npUupoabl U eé OCHHOCTH,

TOTOBHOCTb K CaMOBBIPAXKCHHUIO B PA3HBIX BUIAAX HCKYCCTBA, CTPEMJICHUC IIPOABJIATH
Ka4dycCTBa TBOquCKOﬁ JIMYHOCTH,

5) pusuueckoro  BocnuTaHusA, (OPMHPOBAHMSI  KYJbTYPbl  3I0pPOBbSI M
IMOLMOHAIBLHOTO 0JIArONnoJIyusi:

MMOHMMAaHUE U pealih3alus 3J0pOBOro u 0e30macHoro odpasa Kku3Hu (310pOBOE MUTAHUE,
coOIOZIeHNe TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTbIXA,
perynsipHasi (u3UYECKas aKTUBHOCTh), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUSI K COOCTBEHHOMY (DU3HMUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

IMOHUMAHHUEC M[CHHOCTU IIPpaBUJI HWHIAUBUAYAJIBHOI'O W KOJUJICKTHUBHOI'O 0e30ImacHOro
MOBCACHUS B CUTYyALIUAX, YTPOKAOIIHX 3T0POBbIO U JKU3HU J'IIOI[CI\/'I;

OCO3HAHME TOCIEACTBUI U HENPHUATHS BPEAHBIX MPUBBIYEK (YNOTPEOICHHS aKOTroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPy/10BOr0 BOCIIMTAHUS:

TOTOBHOCTH K TPY/Y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYIOI00NE;

TOTOBHOCTh K  aKTHBHOM  JIEATEIBHOCTH  TEXHOJOTHYECKOW W COIMAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh HWHHMIMHPOBATH, IUIAHHPOBATH M CAMOCTOSITENLHO BBIOJIHATEH

TAaKYHO OCATCIIbHOCTD,

MHTEpEC K paznuvHbIM chepam mpodeccrnoHaNbHON NesSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BhIBaTh COOCTBEHHBIEC )KM3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KH3HU;



7) 3KOJIOTHYECKOTO BOCTIUTAHUSI:

OKOJIOTHYCCKH uenecoo6pa3Hoe OTHOIICHHUE K IMPUPOJAC KaK KCTOYHUKY KHU3HHU Ha 36MJ’I€,
OCHOBE €¢ CyHICCTBOBAHMA,

IIOBBIIIEHUE YPOBHS HKOJOTMYECKOW KYJIbTYpbl: MPUOOPETEHHUE OMNbITAa IUIAHUPOBAHUS
IIOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIECTBUM JJIs1 OKPYKaIOILEN Cpe/ibl;

OCO3HaHHE ITI00aJIBHOI0 XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U IyTeil uX perieHus;

CIOCOOHOCTH MCIOJIL30BaTh MPUOOPETaEMBbIC TIPY U3YyUCHUH OMOIOTHH 3HAHUS U YMCHHUS
IPH PEIICHUU TPOOJIEM, CBSI3aHHBIX C PAMMOHAIBHBIM IMPUPOIOIIOIB30BaHUEM (COOIIOICHUE
NpaBUJI TIOBEJCHHS B TNPHPOJIC, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B JKOCHCTEMAaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIPUATHE ACUCTBUM, NMPHUHOCAIIMX BpEI OKpPYXKAlOLEH NPUPOAHOU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJAroNpHUsTHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMAEMbIX
JICHCTBUM U NPEJOTBPALLATD UX;

HaJINMYHUEC Pa3BUTOr0 SKOJIOTHMYCCKOI'O0 MbIINIJICHUA, JKOJIOTHYCCKOU KYJbTYpPbI, OIIbITA
ACATCIIbHOCTH 9KOJIOTUYECKOM HAIlIpaBJICHHOCTHU, YMCHHUA PYKOBOACTBOBATHCA HMH B
H03HaBaTeHI)HOI71, KOMMyHHKaTHBHOﬁ n COHH&JIBHOﬁ IMPAKTHUKEC, TOTOBHOCTU K YYaCTHIO B
HpaKTHqCCKOﬁ JACATCIIbHOCTH 9KOJIOTHYECKON HaIlIpaBJICHHOCTH,

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

C(OPMHPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKd ¢ OOUICCTBEHHOW TIPAaKTUKH, OCHOBAaHHOTO Ha JHAIOTe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPILIECHCTBOBAHUE A3BIKOBOM M YUNTATEIBCKOM KYJIBTYPbI KaK CPEJCTBA B3aUMOJICHCTBHS
MEXY JI0JbMHU U ITO3HAHWS MUDA;

MOHUMaHHE crenupUKH OMOJOTUU KaK HayKd, OCO3HaHUS €€ poiu B (HOPMUPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpEe Kak O €IWHCTBE IMpPHUPOAbI, dYeloBeKa M OO0IIecTBa, B MO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTE! U peIIeHNH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUIS COBPEMEHHOM LMBUIIM3ALUU: 00eCTeueHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULUHBI, CO3aHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUYECTBA, MIOMCKA IyTeH BBIXO0JA U3 III00AIbHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllMOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;



3aMHTEPECOBAHHOCTD B TOJYYCHUN OMOJIOTHYECKUX 3HAHWH B IIEJISIX MOBBIIICHUS 0OIIei
KyJIbTYpPBI, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, KaK COCTABHOM dYacTH (YHKIMOHAIHHOM
IpaMOTHOCTH 00y4Jarouxcs, GopMuUpyemMoit pu U3y4eHUH ONOJIOTHH;

IMOHMMAaHUE CYIIHOCTH METOJIOB ITO3HAHUSA, HUCIIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIOJy4yaeMmble 3HAHUS U1 aHaiu3a U OOBSICHEHHs SBIICHUN
OKPYKAIOIIET0 MHUpPAa M MPOUCXOIANIMX B HEM H3MEHCHUN, YMECHHE JeliaTh OOOCHOBAHHBIE
3aKJIIOUYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYCHHS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OHOJIOTHYCCKUE 3HAHMS AJI pelICHUA
np06neM B PCAJIbHBIX )KU3HCHHBIX CUTYyallHAX,

OCO3HAaHUEC IIE€HHOCTU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBJIATH IMPOCKTHYIO U
HCCICAOBATCIILCKYHO ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh W CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHHIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJyYEHUIO HOBBIX 3HAHWW 10 OWOJIOTMM B COOTBETCTBUU C IKH3HCHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «buosorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHHsSI  OOYYAIOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MexXnpenMeTHbIE) oOlIeHayYHbIE TIOHATHS, OTPAXKAIOIIKE LIETOCTHOCTh HAyYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CUCTEMAa, HAyYHbIM (aKT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/IeHUE, W3MEpEeHHUe, SKCIEPUMEHT U JIPYTHX), YHUBEpCAIbHbIE
yueOHble JeiCcTBUS (MO3HABaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATUBHBIE), 00ECIEUNBAOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIIbHOW KOMIETEHIMH O00YyYaroluxcs,
CIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBLHOM U
COIIMAIbHON IPAKTHKE.

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPAMMBI CpPEIHEro oOmiero oOpa3oBaHMs
JOJIKHBI OTPaXKATh:

OBi1aieHNe YHHBEPCAJILHBIMH YUeOHBIMH MO3HABATEIbHBIMY J1€HCTBUSIMU:
1) 6a30BbIe JJOTHYECKHE e CTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTYaIM3HPOBATH IMPOOJIEMY, paccMarpuBarh e
BCECTOPOHHE;



WCIIOJB30BaTh TNPH OCBOCHHHM 3HAHWA TPUEMBI JIOTHYECKOTO MBINUICHUS (aHAn3a,
CHHTE3a, CpaBHEHMS, KiacCHUUKaAIMU, OOOOIIEeHMs), PpaCKpbIBaTh CMBICT OHOJOTHUYECKHX
HNOHSTUN (BBLIEIATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABIUBATh CBSA3U C APYTUMU HOHATUSIMHU);

OIPCACIIATL LCIU ACATCIBHOCTH, 3ajiaBas IapaMCTPbl W KPUTCPpUHU HUX HOCTHUIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTU C IIOCTABJICHHBIMU LCJISAMU;

UCIOJb30BaTh OMOJIOTMYECKUE MOHATUS 11 OObSICHEHUS (AKTOB U SBICHUH KUBOMH
IIPUPOJBL,

CTPOUTL JIOTHUYCCKUC PACCYKACHUA (I/IHI[yKTI/IBHBIe, ACAYKTHUBHBIC, 110 aHaHOFI/II/I),
BBIABJIATH 3aKOHOMCPHOCTU U IMPOTHUBOPCUYHA B paCCMAaTpUBACMBbIX SABJICHUSX, (bOpMy.HI/IpOBaTB
BBIBOAbI U 3aKJIFOUYCHMUS,

MIPUMEHSTh CXEMHO-MOJIETIbHBIE CPE/ICTBA Ui MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUN B M3y4YaeMbIX OHMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMM PAa3HOTO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX UCTOUHUKAX;

pa3pabaTrbIBaTh IUIaH peIIeHUs NPoOIeMbl C YUETOM aHAIN3a UMEIOIUXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTHUBLI B ACATCIIBHOCTb, OLICHUBATH COOTBETCTBUC PE3YJILTATOB ILCJIAM,
OLCHUBATb PUCKU HOCJIGI[CTBI/If/'I JACATCIIBHOCTH,

KOOPJWHUPOBATh M BBIOJHATE PabOTy B YCIOBUSIX pEATBbHOTO, BUPTYaJIbHOTO U
KOMOHMHUPOBAaHHOI'O B3aUMOCHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIJICHUC IIPU PCIICHUU KU3HCHHBIX HpO6J'I€M.

2) 6a30BbI€ HCCAEA0BATEIbCKHIE € CTBHA:

BJIaJICTh HaBBIKaMU y‘IG6HO-HCCJ’IGILOB3TGJ'IBCKOfI n HpOGKTHOfI JACATCIIBHOCTHU, HaBBIKaAMU
pa3pcuicHusd HpO6J'ICM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IMOUCKY MCTOIOB
PEIICHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX METOAOB IMO3HAHUSA

HCIIOJIB30BATh PA3JIMYHBIC BHJABI ACATCIIBHOCTU IO IMOJIYYCHHMIO HOBOT'O 3HAHHA, €TI0
HUHTCpIIpCTAllNH, Hp606pa3OBaHI/IIO U NIPUMCHCHUIO B y‘{e6HBIX CUTyalusdaXx, B TOM YHUCJIC IIPpU
CO3JJaHNuHN yqe6HBIX " COLUAJIBHBIX ITPOCKTOB,

(hopMHUPOBATh HAYYHBIM THIT MBIIIJICHUS, BJIaJETh HAYYHOW TEPMHUHOJIOTHUEN, KITFOUEBBIMU
MOHATUSIMA M METOJaMU;

CTaBUTHh W (POPMYIHPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BATENbHON ICATEIHHOCTH U
JKU3HEHHBIX CUTYalLMSIX;

BBISABIIATh IIPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTYaJIU3UpOBaThb 3ajady, BBIABUTATh
TUIIOTE3Y €€ PEIICHMs], HAXOAUTh ApTYMEHTHI JUI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
rapamMeTpbl U KpUTEPUU PELLECHNUS,



AHAJIIM3UPOBATh IIOJYYCHHBIC B XOJAC PCHICHHUA 3aladyu pPE3yabTaThbl, KPUTHYCCKU
OLCHUBATh UX NOCTOBCPHOCTD, IIPOTrHO3UPOBATE U3SMCHCHUC B HOBBIX YCIIOBUAX;

JaBaTb OLCHKY HOBBIM CUTYyallUsIM, OLICHHUBAaTb HpHO6peTéHHBII>'I OIIBIT,

OCYIIECTBIIATH IIE€JICHANPABICHHBIA MOUCK MEPEHOCA CPEJICTB M CIIOCOOOB CHCTBUS B
po(hecCHOHATLHYIO CPEy;

YMETh TMEPEHOCUTh 3HAHUS B [O3HABAaTEIbHYID M  MPAKTUYECKYI0  0OO0JacTH
JKU3HEIEATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeil;

BbLIBUT'aTb HOBBLIC HJCH, NpCjiaratb OPUTHHAJIIBHBIC IMOAXOJAbl W PCHICHUA, CTABHUTHb
HpO6HCMBI " 3aJla4y, JOIMYyCKAIHNE AJIbTCPHATUBHBIC PCIICHUA.

3) pa6ora ¢ ungopmanmei:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOUYHMKAX MH(OpMaiuu (Tekcre yuyeOHOro mocoodus,
HAY4YHO-TIOMYJISIPHON JUTEpaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTEepHeTE), aHATU3WPOBaTh HH(POPMALMIO PA3TUYHBIX BHIOB U (OpM
IIPEACTABIICHMS, KpUTUYECKU OLICHUBATD €€ JOCTOBEPHOCTb U HEIIPOTUBOPEUYHUBOCTD;

(GbopMynupoBaTh 3aMpochl U MPUMEHATh Pa3IMYHbIE METOABl NMPHU TMOUCKE U O0TOOpe
Ouosiornueckoi nHpopMauu, HeOOXOAUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 3a/1a4;

HpI/IO6p€TaTI> OIIBIT HCIOJb30BaHHUA I/IH(i)OpMaIII/IOHHO-KOMMyHI/IKaTI/IBHBIX TGXHOHOFHﬁ,
COBCPHICHCTBOBATDH KYJIBTYPY aKTUBHOT'O UCITIOJIB30BAHUA PA3JIMUYHBIX ITOMCKOBLIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY MpeAcTaBIeHUs OUOJIOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMel, TaOIMIIbI, PUCYHKH U APYroe);

UCIOJb30BAaTh HAYYHBIH S3bIK B KauyecTBE CpeJCTBA IMpH paboTe C¢ OMOIOrMyecKon
uH(popMalLuen: NPUMEHITh XUMUYECKue, GU3NYECKUe U MaTeMaTHYeCKHE 3HAKW U CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W TMPeoOpa3oBbIBaTh 3HAKOBO-

CUMBOJIMYECKUEC CPCACTBA HATJIAJHOCTH,

BJIaJIETh HAaBBIKAMU pAclO3HABaHMWS M 3alIMThl HMHPOpMAIUH, HHYOPMALIMOHHON
0€30I1aCHOCTH JINYHOCTH.

OBJ1ajieHUe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH J1€iiCTBHSIMHU:
1) o01enne:

OCYILLECTBIIATh KOMMYHHKAIIMH BO BCEX c(epax KU3HU, aKTUBHO Y4acTBOBATh B AUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh



CY)KJIGHUSI OTHOCHUTEIIbHO BBINOJHEHUsI TpeajaraeMou 3aJayd, Y4HUThIBaTb WHTEPEChl U
COTJIACOBAHHOCTb MO3ULUN APYTUX YYACTHUKOB JUAJIOTA WM JUCKYCCHUH);

pacCiio3HaBaTb HeBep6aanLIe cpeacrBa O6I_HCHI/IH, IIOHUMAaTh 3HAYCHUC COIHaJIbHBIX
3HAKOB, NPCAIIOCBIIIOK BO3BHUKHOBCHHUS KOH(I)HI/IKTHBIX CHTyaHHfI, YMCTb CMATYATDb KOH(bJII/IKTLI n
BECTHU IIEPETOBOPLI;

BIIQJIETh PA3IMUYHBIMHU CIIOCOOAMH OOIEHUS U B3aUMOJICHCTBUS, MOHUMATh HaMEPEHHUS
JIPYTHUX JIOACH, MPOSBIIATh YBAKUTEIHLHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (hopme
bopMyIUpOBaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HMCIOJIb30BAaHUEM SI3BIKOBBIX
CPEJCTB.

2) COBMECTHAA N1eATCJIbHOCTD:

IIOHMMAaTh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBHUYaIbHON pabOThI MpH
pemeHny O0MoIornYeckor mpo0IeMbl, 000CHOBBIBATh HEOOXOMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH peLLICHUH y4eOHOM 3aauu;

BBI6I/IpaTB TEMATUKyY U MCTOJbl COBMCCTHBIX JEUCTBUI C y‘IéTOM O6H_[I/IX HHTCPCCOB U
BO3MOXKHOCTEH Ka)KJI0T0 dIeHA KOJIJICKTHUBA,

IIPUHUMATh [E€JIM COBMECTHOW JIE€ATEIBbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JICHMCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIISITh POJIA C Y4ETOM MHEHUN

Y4aCTHHKOB, O6CY)KI[3TL PE3YJIbTAThI COBMECTHOM pa6OTBI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/la U KAXKJIOTO YYaCTHUKA KOMaH bl B OOIIUIT pe3ynabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IMPOCKTHI, OLCHMUBATH HACHU C MO3WIIMHW HOBU3HBI, OPUTMHAJIBHOCTH,
HpaKTI/I‘{CCKOﬁ 3HAYUMOCTH;

OCYHICCTBIIAATh MO3UTHBHOC CTPATCTHUYCCKOC IIOBCACHUC B PAa3JIMYHBIX CUTYyalUsIX,
MMPOSABJIATE TBOPUCCTBO U B006pa)KeHI/Ie, OBITh WHUIMAaTUBHBIM.

OBJ1aieHNe YHUBEPCATBLHBIMH PEryJIATHBHBIMY 1€l CTBHAMU:
1) camoopranmu3anms:

HCIIOJIB30BAaTh OUOJIOTUYSCKUE 3HAHMS JJIsA  BBIABJICHUA Hp06J'IeM U UX PCHICHHA B
JKHN3HCHHBIX U y‘IC6HHX CUTYyalluiIX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH IIeNIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIKaX IO OTHOIIEHHUIO K >KMBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPY>KaIOIIHUX;



CaMOCTOSITEITFHO OCYIIECTBIISATh TMO3HABATEIBHYIO JCATEIBHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3a7a4ll B OOpa30BaTEIBHOM JEATCIBHOCTH U
JKU3HCHHBIX CUTYalUsIX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PELICHUS MTPOOIEMBI C YIETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYalLUsM;
paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUI;

JeNaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEUICHHUE;
OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO M TIPOSIBICHUIO IIUPOKOW PYIUIIMU B PA3HBIX 00JIACTAX
3HaHUM, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

AaBaTb OLICHKY HOBBIM CHUTYyallUsAM, BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLCHHBATH
COOTBCTCTBUC PC3YJILTATOB LCIIAM;

BJIa/IETh HAaBbIKaMU I03HABATEIbHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX AEHCTBUIM
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHM, HCIOIB30BATh MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

YMETb OLICHUBATDb PUCKH 1 CBOCBPEMCHHO IMPUHUMATDL PCHICHUSA 110 UX CHUKCHUTO,

NMPUHHUMATh MOTHBBI U apTYMCHTBI APYTUX NPHU aHAJIHU3C PE3YJIbTATOB ACATCIBHOCTHU,

3) npuHsATHE CeOSI M IPYTHX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yNIbTaTOB AEITEIbHOCTH;
MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OMIMOKHY;

Ppa3BUBATH CIIOCOOHOCTH ITOHUMATh MUDP C IO3UIUU APYTroro 4€JI0BCKa.

INPEAMETHBIE PE3YJIBTATDBI



[IpenmertHbie pe3ynbTaThl ocBoeHus nporpammbsl COO o 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT creruduueckue 1 ydeOHoro npeamera «buosaorus» HaydHble 3HaHMS, YMEHUS U
CI0COObI JEHCTBUN 1o OCBOCHHUIO, UHTEPIPETALUN
U peo0pa30BaHUIO 3HAHUMN, BU/IbI JESATEILHOCTH 10 IOJyY€HUIO HOBOT'O 3HAHUS U IPUMEHEHUIO
3HaHUH B Pa3lMYHBIX YYEOHBIX CUTYyalUsX, a TaKKe B PEATbHBIX J>KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpaMme npenMeTHble pe3yabTaThl MPEICTABICHBI 10 roJam
00y4eHwusl.

[IpeameTHpie  pe3yabTaThl  OCBOCHHMS  ydeOHoro mpeamera «buonorus» ¢ 10
KJlacce TOJKHBI OTPaXarTh:

Cc(OPMHPOBAHHOCTh 3HAHUH O MECTe U PONU OUOJOIMM B CHCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaYYHOT'O MHUPOBO33PEHUs, O BKJIA/I€ POCCUICKUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, PyHKIMOHAIBHOM TPaMOTHOCTH YEJIOBEKA IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKphIBaTh COJIEPKaHNE OMOJOTUICCKUX TEPMUHOB M TIOHATHMN: KU3Hb, KIICTKA,
opranusM, MeTabomn3M (0OMeH BEIIeCTB U IPEeBpaIIeHUE SHEPTHUH ), TOMEOCTa3 (CaMOPETyIIALus ),
YpOBHEBAss  OpraHW3alUsi  JKUBBIX  CHCTEM, CaMOBOCHPOHW3BEICHUE  (PEIPOIYKIIHS),
HACJICICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BHUTHC,

YMEHHE H3JaraTh OUOJOTUYECKUE TeOopuHu (KIETOYHas, XpOMOCOMHas, MyTallMOHHa,
HEHTpajdbHas J0rMa MOJIEKYJIspHON Ouonoruun), 3akonbl (I'. Menpens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 EeHTpax MHOroo0Opasusi U IPOUCX0XK/IEHUs KyJIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeaensaTh IPaHULIbl UX TPUMEHUMOCTH K JKUBBIM CUCTEMaM;

YMCHHC BJIAJICTb MCTOJAAMU HAYYHOTI'O IMO3HAHUS B OHOJIOTHH: Ha6JHO,Z[eHI/Ie 1 OINMUCAaHUC
JKMBBIX CHCTEM, IIPOLHECCCOB U SIBJ'IGHI/II\/JI, opranuzanvs MW IMPOBCACHUC OHOJIOrHYECKOI0
SKCIICPUMCHTA, BBIABHUKXCHUC THUIIOTE3bI, BbIABJICHUC 3dBUCHUMOCTU MCIKAY HUCCICAYCMbIMU
BCJIIMYUHAMU, 0OBSICHCHHUE IMOJIYYCHHBIX PE3YJIbTAaTOB, MCIIOJIB30BAHHBIX HAYYHBIX HOH?ITPIﬁ,
TeopI/Iﬁ 1 3aKOHOB, YMCHHC [1€JIaTh BBIBOJIbI HA OCHOBAHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIIETATh CYIIECTBEHHBIE MPHU3HAKA BUPYCOB, KIETOK MPOKAPUOT U DYKAPHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHH3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB U
MIPEBpAICHHS] YHEPTUH B KJIETKE, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYeCKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOIOTBOPEHHS, PA3MHOKECHHUS, WHANBUAYAILHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMCHUEC MMPUMCHATH MOJTYUCHHBIC 3HAHUA IJIA 00BsICHEHNS OMOJIOTHYECKUX mponeccoB n
SIBIICHUM, JIJISI IPUHSTHS IPAKTUYCCKUX PEIICHUI B MOBCETHEBHOMN YKU3HHU C IIETIbI0 00CCIICUCHUS
0€30MacHOCTH CBOETO 37I0POBbSI M 3JI0POBbSI OKPYKAIOIIUX JIFOACH, COOJIIOJACHUS HOPM
IPaMOTHOTO TOBEJEHHUSI B OKPYXAIIEH NPUPOIHON Ccpele, MOHMMaHUue HEO0OXOIMMOCTH
HCITIOJIB30BAHUA I[OCTI/I}KeHI/Iﬁ COBpeMeHHOfI Onosorn M OMOTEXHOJIOTUH JJI palluOHAaJIbHOTI'O
MIPUPOIOTIOIB30BAHNUS;

YMEHHUE pelIaTh »JIEMEHTapHble TI'eHETHYEeCKHE 3aJauyd Ha MOHO- U JAUTHOpHIHOE
CKpeIllMBaHME, CIEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPELIUBAHUS
JUIS TIPEICKa3aHMsl HACIEOBaHUs IPU3HAKOB Y OPTaHU3MOB;



YMEHHUE BBITIOIHATH JIAOOPATOPHBIE W MPAKTHYECKUE Pa0OTHI, COOIIOAATH MpaBHia MPH
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTHUYECKH OIEHWBATh W WHTEPIPETHPOBATH HWH(MOpPMAIHUIO OHOJIOTMYECKOTO
COJIepXaHUsl, BKJIIOYAIOIIYIO TICEBAOHAYYHbIC 3HAHUS M3 PA3JIMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM MH(OpMaIUK, HAYYHO-TIOMYJISIPHBIE MaTepUaibl), STHYCCKHUE ACTICKThI COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCBMEHHBIE M YCTHBIE COOOLICHHs, 0000mas
Ouonornmyeckyro HMH(MOpPMALUIO M3 HECKOJIbKMX HCTOYHHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTrHsie  pe3ynbTaThl OCBOCHHMsS  yueOHoro mpeamera «buonorusi» ¢ 11
KJlacce TIOJKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe M POJM OMOJOTMHM B CHUCTEME HAy4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPbIBATh COJIEpKaHUE OMOJOIrMUECKUX TEPMUHOB U IOHATHI: BU, OMYJIALUA,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIBI ((AKTOPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHME, SKOJIOTHYECKHE (AKTOPHI, HKOCHUCTEMA, HPOAYLECHTHI,
KOHCYMEHTBI, PEIYLIeHTHI, LIeTIH MUTaHUs, SKOJOrH4ecKasi mupamMuaa, OuoreoneHos, onocdepa;

yMEHHE Wu3Jarath Ouojiornyeckue Teopuu (dBosounoHHas Teopus Y. JlapBuna,
CHUHTETHYECKasi TEOpHUsl HBOJIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apojblmeBoro cxozictsa K.
M. bapa, uepenoBanus INaBHbIX HampasieHuil u nyrei sBomonun A. H. CeBeprioBa, yueHus o
6uocdepe B. . BepHajckoro), onpenensTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMCHHE BJIAJICTh MCTOJAMH HAYYHOTI'O IIO3HAHHA B OMOJIOTHH: Ha6J'IIO,I[eHI/Ie N OIMUCAHUC
JKHUBBIX CHUCTCEM, IPOLHCCCOB U HBHCHHﬁ, opraHuszanuvss MW IMPOBCACHUC OHOJIOTHYECKOTO
OKCIICPUMCHTA, BBIABHKXCHUC THUIIOTE3bI, BbIABJICHHUEC 3aBUCHUMOCTU MCKAY HUCCICAYCMBIMU
BCIIMYHUHAMMU, 00BSICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TGOpI/IfI 1 3aKOHOB, YMCHHE J1€J1aTh BbIBOJbI HA OCHOBAHHWH ITOJIYYCHHBIX PE3YJIbTATOB,

YMCHUCEC BBIACIATE CYHICCTBCHHBIC TPU3HAKKW CTPOCHUA OnosIornyeckux 0OBEKTOB: BUJIOB,
MOMYJSIIIAA, TPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIIEHO30B M JKOCHUCTEM,
0COOEGHHOCTH  TIPOIIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BUJI000pa30BaHusl, MPHUCIIOCOOTCHHOCTH OPTaHU3MOB, NEHCTBUS HKOJIOTHMYECKUX (AaKTOPOB Ha
OpPTaHU3MBI, TIEPEHOCA BEIIECTB U TIOTOKA SHEPTHH B SKOCHCTEMaX, aHTPOTIOTCHHBIX N3MCHECHU B
PKOCHCTEMAax CBOEM MECTHOCTH, KPYrOBOpOTa BEHIECTB M OHOT€OXMMHUYECKHUX ITUKIOB B
ouocdepe;

yMEHHE TIPUMEHSTH MOJYICHHBIC 3HAHUS I OOBICHEHUSI OMOJOTUUYECKHUX MPOIIECCOB U
SIBJICHHM, 1711 TPUHATHUS TPAKTUUECKUX PEIICHUI B TTOBCEIHEBHOM KU3HU C 1ETBI0 00eCTIeYeHUS
0€30MacHOCTH CBOETO 3/I0POBbS U 37I0POBBSl OKPYKAIOIIUX JFOJIEH, COONIOEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpY)KaloIled MPUPOAHON Ccpele, MOHMMaHue HEOoOXOAUMOCTH



HCIIOJIb30BaHUS JOCTHXKEHUM COBPEMEHHOM ouonoruu JUTSt palMoOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOrMYecKHe 3a/lauM, COCTaBJISATh CXEMbI IlepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMAaX (LENH MUTaHUsA);

YMEHHE BBITOTHATH J1a00paTOpHBIC U MPaKTUYECKHUE pabOThI, COONIIOIATh MpaBUia MPH
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KpPUTHUYECKH OIEHUBAThb U UHTEPIPETUPOBATh HMH(GOPMALKIO OHOJIOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElCTBa
MaccoBoi HWH(OpMALMK, HAYYHO-TIOMYJSIPHBIE MAaTepUaIbl), paccMaTPUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (hOPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IHCBMEHHBIE M YCTHBIE COOOUIeHHs, 0000mas
OMoJNIOTHYEeCKYl0 HMH(POpPMALMI0 M3 HECKOJbKMX HCTOYHMKOB, TI'PAaMOTHO HCIOJb30BaTh

NOHATUIHBIN armapaTt OMOJIOTHH.
TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC
Ne HanmeHnoBaHue pa3ienoB U TeM IPOrPaMMEI KonuuectBo yacos
n/m Bcero  KontponbHbie [MpakTiueckue
paboThI paboThI

1 buosnorus xak Hayka 2 0.5

2 JKuBble crucTeMBl M UX OpraHU3anus 1

3 XHMHYECKUI COCTaB U CTPOCHUE KIIETKU 8 1

4 KuzHenesaTenbHOCTh KISTKH 6

) PazMHOXeHUE U MTHAVBUIYAIBHOE PA3BUTHE ) 1
OpPIraHU3MOB

6 HacnencTBeHHOCTH U U3MEHUYNBOCTH 8 1.5
OpPTraHU3MOB

7 Cenexnus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH 3

8 PesepBHOE BpeMms 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4

11 KJIACC

Ne n/m HanmeHnoBaHue pa3iesioB U TEM MPOrpaMMBbl KonuuectBo yacos

Bcero  KontponbHble [TpakTuyeckue
paboThI paboThI

1 DBOIOIMOHHAs OMOJIOTHS 9 1

2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5
3emie

3 OpranusMsl 1 OKpyKarolas cpeaa 5 1

4 Coo01iecTBa 1 KOJIOTMYECKHE CUCTEMBI 9

5 PesepBHOe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 34 0 2.5

I[MPOTPAMME

IHOYPOYHOE IINIAHUPOBAHUE
10 KJIACC

lop!
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontponbnbie Ilpaktuueckue
paboThI paboThI

1 buonorus B cucreMe HayK 1

2 Mertoabl no3HaHUS KUBOU npuposl. [IpakTnyeckas 1 0.5

pabota Ne 1 «/cnonp3oBaHUE pa3IUYHBIX METO/IOB IIPU
U3YYCHUU OMOJIOTHYECKIX O0OBEKTOBY

3  buonormueckue cUCTEMBI, POLIECCH M UX U3YUYECHUE 1
4  XuMHYECKHI COCTaB KJIETKU. Boja 1 MUHEpallbHBIE COJN 1
5 benku. CoctaB u cTpoeHue 6EJIKOB 1
6 depMeHTH — OHOJIOTMYECKUE KaTalu3aTOPhI. 1 0.5

JlaGopaTtopnast pabota Ne 1 «M3yuenue KatalIuTUIECKON
AKTUBHOCTH (pepMEHTOB (Ha MPUMEPE aMUIIa3bl I

Karajas3bl)»
7 YrneBojsl. Jlunusl 1
8 Hyxneunosble kuciotel. ATO 1
9  Hcropus u MeTonbl n3ydeHus kietku. Kiierounas teopus 1
10 Kurerka kak 11eJI0CTHAS )KUBas CUCTEMA 1
11 Crpoenue sykapuoTHuueckoi kiaetku. JlaboparopHas 1 0.5

pabota Ne 2 «3ydyeHue cTpoeHus KJIETOK pacTeHUH,
KUBOTHBIX, TPHOOB M OaKTepuil 101 MUKPOCKOIIOM Ha
TOTOBBIX MUKPOIIpCIiapaTax u UX OIMUCAHUCH

12 OO0OMeH BelecTs Wik MeTad0JIN3M 1
13 dotocunTe3. XeMOCHHTES 1
14 Duepreruueckuit oOMeH 1
15 JKwusHeHHBIH HUKI KIeTKU. [leiaeHue KieTku. MuTos. 1 0.5

JlaGopaTtopnast pabota Ne 3 «HaGmronenne MuTo3a B
KJIETKaX KOHYMKa KOPEIIIKa JIyKa Ha TOTOBBIX

MHUKpOIpernapaTax»
16 buocunuTe3 Oenka. Peakius MaTpuaHOTO CHHTE3a 1
17 Tpaucnsamus — 6MOCHHTE3 OeKa 1

18 Hexierounsle GOPMBI )KU3HU — BHPYCHI 1
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontponbnbie Ilpaktuueckue
paboThI paboThI

19 ®opmbl pa3MHOKEHHUS OPTaHU3MOB 1

20 Meiios 1

21 OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KIIETOK. 1 0.5

OmnonorBopenue. JlabopaTopHas padora Ne 4 «3ydyenwne
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX MHKpOIIpErapaTax

22 HVupuBuyallbHOE Pa3BUTHE OPTaHU3MOB 1
23 T'eHermka — HayKa O HACJICICTBEHHOCTH U U3MEHYMBOCTH 1
24 3aKOHOMEpPHOCTHU HACJIEOBAHMSI PU3HAKOB. 1

MonorudpuaHoe cKpeluBaHue
25 JluruOpuaHOE CKpenMBaHue. 3aKOH HE3aBUCUMOTO 1
HACJIEIOBaHMsI IPU3HAKOB

26 CueruieHHOe HacienIoBaHUe npu3HakoB. JlabopaTopHas 1 0.5
pabota Ne 5 «3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX

MUKpOIIpEnapaTax»
27 Tenermka nona. HaciemoBaHue Mpu3HAKOB, CIICTUICHHBIX C 1
MOJIOM
28 MHsmenuuBocts. HenacienctseHHass U3MEHUYUBOCTD. 1 0.5

JlabopaTtopHnast pabota Ne 6. M3yuenne MoaupukaimoHHOMN
W3MEHUYUBOCTH, IOCTPOCHNE BapUALIMOHHOTO psaa U
BApUALIMOHHON KPUBOI»

29 HacnencrBenHas n3aMeHUHUBOCTh. JlaboparopHas pabdora Ne 1 0.5
7. «AHanu3 MyTanui y 1po30(uisl Ha TOTOBBIX
MHUKpOIpenapaTax»

30 T'enermka yenoBeka 1

31 Pesepsublii ypok. O000IICHHE 110 TEME 1
«HacnencTBeHHOCTh M HF3MEHYHBOCTH OPTaHU3MOBY

32 Ceneknus Kak HayKa U MPOIIECC 1

33 Meronbl ¥ TOCTHIKEHUS CENEKIIUN PACTEHUH U JKUBOTHBIX 1

34 broTexHONOTHs KaKk OTpacib MPOU3BOJICTBA 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4

11 KJIACC
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No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontponbnbie IIpakTtuuec
paboThI paboTbl

1 DOsosrouus U METOIbI €€ U3YUEHUS 1

2  Hcropus pa3BUTHS MPEACTABICHUI 00 YBOJIOIIUN 1

3 MukposBoonus 1

4 Tlomynsamus Kak 3JIeMEHTapHas €AMHUIIA BUJIA U DBOJIIOIUH. 1 0.5

JIaboparopHast pabora Ne 1 «CpaBHEHUE BUIOB 110
MOP(OIIOTHYECKOMY KPUTEPHIO»

5  JIBwxkyiue cuiibl (JieMeHTapHbIe (PaKTOPbI) IBOJIIOLMH 1
6 EcrectBennslii oTO0p U ero hopmbl 1
7 Pe3ynbpTaThl HBOJIIOLMH: IPUCTIOCOOIEHHOCTh OPIraHU3MOB U 1 0.5

BHI000pa3oBanue. JlabopaTopHas padora Ne 2 «Onmcanue
MPUCIIOCOOICHHOCTH OpraHK3Ma U €€ OTHOCHTEIILHOTO

XapakTepa
8 HampasieHus u Myt MaKpO3BOIIOIUN 1
9 HeoOpaTUMOCTh YBOIOIUN 1
10 Hcropus xu3HM Ha 3emiie U METOIbl €€ N3y4eHUs 1
11 T'unoTe3bl MPOUCXOXKICHUS KU3HU Ha 3emiie 1
12 Pa3BuTHe )XU3HH HA 3eMJIe TI0 IpaM U TIepHOoIaM 1
13 OcHoBHBIE ATAMbI IBOJIOLUN PACTUTENHHOTO U )KUBOTHOTO 1 0.5

mupa. [Ipaktuyeckas padora Ne 1 «3yueHue uckomnaeMbrx
OCTAaTKOB PACTEHHI U )KUBOTHBIX B KOJJIEKIIMSIX)

14 CoBpemeHHas cucTeMa OpraHMYecKoro Mupa 1
15 DBomronus yenoBeka (aHTPOIOTEHES) 1
16 JIBwxyuiue cuibl (pakToOpbl) aHTPONOTEHE3a 1
17 OcHoOBHBIE CTAAUH DBOJIIONH YEIOBEKA 1

18 UYenopedeckue pachl M MPUPOTHBIC ATANTAIIMN YeJIOBEKa

19 PesepsHslil ypok. O600611eHEe 110 TeMe «BO3HUKHOBEHHE U 1
pa3BUTHE KU3HU HA 3EMIIE»
20 Dkororus Kak Hayka 1
21 Cpenpl oOUTaHUS U IKOJIOTHYECKHE (DAKTOPHI 1
22 Aobuotnueckue (akropsl. JlaboparopHas padota Ne 3. 1 0.5

«Mopdonoruyeckrne 0COOEHHOCTH PACTCHHUI M3 Pa3HBIX MECT
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23

24

25

26

27

28
29
30

31

32
33

34

Tema ypoka

obutanusy. Jlaboparopuas padota Ne 4. «Bnusinue cBera Ha
POCT U pa3BUTHE YSPEHKOB KOJIEYCa»

buortuueckue GaxTopsl

DKOJIOTHUECKUE XapaKTepUCTUKH nomyssiiuu. [IpakTuyueckas
pabota Ne 2 «IToacuér MIOTHOCTH MOMYJISIIUNA PAa3HBIX BUIOB
pacTeHuin»

Coo0rmiecTBa OpraHU3MOB — OHOIEHO3
DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI)

OCHOBHBIE IT0KA3aTEIN DKOCUCTEMBL. JKOJIOTHUECKHE
nupamusl. CBolicTBa skocucteM. Cykieccust

[Ipupoanbie 3KOCUCTEMBI
AHTpPONOTreHHBIE YKOCUCTEMBI
buocdepa — rnobdanpHas 3xocucTeMa 3eMiau

3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOChepbl

YenoseuecTBO B Onocdepe 3emiu
CocymiecTBoBaHHE MTPUPOJIBI M YEIOBEYECTBA

PesepBHblil ypok. O60061eHne Tembl «Coob1iecTBa 1
9KOJIOTUYECKUE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

KomnnuectBO yacoB

Bcero Kontpoawsnbie IIpaktuuec
paboThI paboTbl

34 0 2.5

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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