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MHNOACHUTEJIbHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIpEEIICHUS
MOJIX0A0B K (opMUpOBaHHIO cojepkaHui YydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHentyanbHble nosoxkeHnss @I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COJepKaHMUS,
pe3ynbpTaToB 00y4eHHsT U TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOXEHHUS 00
Oo0MmMX HEeIsIX W MPUHIUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTHH,
e 3HAaYCHWU B TMO3HAHWU >KUBOW MPHUPOJBl M OOECIEUEHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmectBa. CoryiiacHO Ha3BaHHBIM TIOJIOKEHUSM, OMPECIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpeacTaBlIeHue o 1EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIMTAaHUS ¥ pa3BUTUsI OOyJaromMxcs cpeacTBamMu ydeOHoro mpeamera «buomorusy,
ompezenser o00s3aTeNbHOE NPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY, pachlpeiesieHue Io
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIeI0BaTeIbHOCTh M3Yy4eHHs] y4yeOHOro marepuaia ¢
yI€TOM MEXMPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKH 00pa3oBaTEeIHHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOydeHHs B (popMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATETLHOCTH/Y4€OHBIX TEUCTBHUI 00yJarONIUXCsl 10
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no Guonoruu (10—11 kmaccel, 0a30BbIN ypOBEHB) peaqnu30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B H3Y4YeHHUHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTCs
HaIpaBJICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoHoii cpene. Ilosromy Hapsgy ¢ u3ydeHHEM OOIMEOHMONIOTHYSCKUX TEOPUH, a TaKKe
3HAaHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MIPOLIECCOB B IMPOrpaMMe IO OWMOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HAaHWUN B IOBCETHEBHOM KU3HU AJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YUcie: MPOPUIAKTUKH
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YeJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEACHHS B OKpY)KAOIIEeH MPUPOJHON cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM JEATEIBHOCTH YEJOBeKa Ha COCTOSIHHME MPUPOIHBIX H
MCKYCCTBEHHBIX DKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJAHON HAIMPaBICHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYyYaromIMXCs CIHOCOOHOCTH agalTHPOBATHCS K H3MEHEHUSM TUHAMHUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHMsS 3aHUMAaeT BakHOe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS NPEACTABICHUNH O HAYYHOW KapTUHE MHpAa,
pacmupsieT 1 000011aeT 3HaHUS O )KUBOU MPUPOE, €€ OTIIMUUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MAET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOHM MPHUPOJIHI,
¢dopmupoBaHus (YHKIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIIEHNUS, LIEHHOCTHOTO OTHOLIEHHUS K )KMBOM MPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OHONOTHS UMEET TaKkKe JJs pEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anun oOyqaromuxcs. M3yduenue
Ouosorun oOecrieunBaeT yCIIOBHUS TUIst (hopMupoBaHUs WHTEJUICKTYaJIbHBIX,



KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSAMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUH U Teorpaduu. HazBanHbIe TOJI0KEHHUS O MpeIHA3HAYEHUHN YIeOHOTO
npeamera  «buoJOTHS» COCTAaBWIIM OCHOBY Ui OIPENENICHUs IOAXO0J0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHMUS, IPEICTABICHHOIO B IPOTpaMMe M0 OUOJIOTHH.

OTt6op conepxkanust yaueOHOTO Npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: JOJKHbBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMBIC i1 (popMUpOBaHUs OOMIEH KyIbTYpHl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoJHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KU3HU U MPAKTHUECKOU aesrenbHocTH. Oco0oe MecTo B 3TOM cUCTeMEe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM [uisi  (QOpMHUpPOBaHUs
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LEHHOCTHBIX
OpHEHTALMIX JIUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3allMU OMOJIOTHYECKOTro 00pa3oBaHHUs.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuanga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHUS] 3HAHUN 00 OTIIMYUTENIbHBIX O0COOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alMy W SBOJIONMHM. B coOTBETCTBMM C 3TUM B
CTpYKType yueOHOoTro npeamera «buoorusy BbIIENEHBI CIAEAYIOUINE COJAepKaTeIbHble JINHUU:
«buonorus xkak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Omosiorndyeckas CUCTEMa,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucreMa U MHOTooOpa3ue OpraHMyecKoro Mupay,
«IBOJIIOIUS JKUBOW MPUPOABDY, « IKOCUCTEMBI U MPUCYITUE UM 3AKOHOMEPHOCTH».

Henp uzydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypOoBHE — OBJa/IeHUE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra u MpUOOpPETeHNEe YMEHHUH MCII0JIb30BaTh 3TU 3HAHUSA Ul TPAMOTHBIX JIEHCTBUI B
OTHOLIEHUH O0BEKTOB >KMBOM MPUPO/IbI U PEILIEHUs Pa3IMUHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcsl peIeHUEM CIeAYIOIUX 3aay:

OCBOEHHME OOYYalOIIMMHUCSA CUCTEMbl 3HAaHUH O OHOJOTHMYECKUX TEOpHUAX, YUEHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTAaBICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOIo0OOpasMu U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOI'O YPOBHS OpraHM3aluy,
BBIJIAIOLINXCS] OTKPBITUSAX U COBPEMEHHBIX MCCIIEIOBAaHUAX B OMOJIOTUH;

¢dopmupoBaHue y oOy4arolUXCs I[M03HABATENbHBIX, MHTEIIEKTYaJbHBIX U TBOPYECKUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUSA B OMOJOIMM Hay4HBIX B3IJISJIOB,
U U MOAXO0J0B K U3yYEHHIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alUu;

CTaHOBJIEHHE Yy oOOydaroumuxcsi oOmeld KyabTypbl, (DYHKIMOHAJIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBATDH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUH U ONIBITA, OJYYEHHBIX PU U3Yy4E€HUN OMOJIOTHH;

¢dopmupoBaHue y oOydaroIUXCs YMEHMH MJUIIOCTPUPOBATH 3HAUYEHUE OMOJIOTMYECKUX
3HAHUW B TPAKTUYECKOW JESATEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIMLNUHCKHUX
TEXHOJIOTUI 1 arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHMBOM IPUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOLIEHMS K HeH, COOMIOAEHUS STUUECKIX HOPM IIPH NMPOBEICHUN
OMOJIOTUYECKUX UCCIIE0OBAHUM;

OCO3HAHME LIEHHOCTH OMOJOTMYECKUX 3HAHUI Ul MOBBILICHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



NMpUMEHEHHE TMPUOOPETEHHBIX 3HAHWN W YMEHUH B MOBCETHEBHON KH3HH JJISI OLICHKU
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOITIOIEHUE MEP TPODUIAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCST 00S3aTENIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-Hay4YHbIE [TPEIMETHD.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce — 34 yaca (1 yac B Hezeno).

COJAEPKAHUE OBYYEHUA 10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOILIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKaMu, (uiocouei, dTUKOW, ICTETHKOW Hu mpaBoM. Poib Ouosiornu B
(hopMHUpPOBAaHUM COBPEMEHHOM HaydHOM KapTHHBI MHpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTo bl TO3HAHUS KUBOM MpHUPO bl (HAOII0AeHHE, IKCIIEPUMEHT, ONIMCAaHUE, U3MEPEHHUE,
KJIacCU(pUKaIus, MOJIeIUPOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /[xx. Yorcon u ®@. Kpuk.

Tabmuie! u cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U MpaKTHYeCKHe PadoThI:

[Ipaktnueckas padora Ne 1. «lcnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

KuBwie cuctembl (OMOCHMCTEMBI) Kak TpeaMeT Hu3ydeHusi Ouosioruu. OTiIMYue >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiicTBa OwocucTeM MW HX pa3HOOOpa3ue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOEHOTHYECKHH ), OMOCHEPHBIMH.

JdemoncTpaumnu:

Tabmuiper u cxembl: «OCHOBHBIE NPU3HAKU KU3HU», «YPOBHU OpraHMU3alMM >KUBOM
MIPUPOIBI».

Ob6opynoBanue: Moaens Mosekyisl JJHK.

Tema 3. XuMHYeCKHUIl COCTAB U CTPOEHHUE KJIETKH.

XUMUYECKUH ~ cOCTaB  KJIETKHM.  XHMMHUYECKHE  JJEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3JIeMeHThl. Boia u MuHepanbHbIe BEIIeCTBA.

OyHKIMM BOJBl W MUHEpAJIbHBIX BellecTB B KieTke. llommepxaHue OCMOTHUYECKOTO
OanaHca.

benku. CoctaB u ctpoenue 0enkoB. AMHHOKHUCIOTH — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHUMbIE AMHHOKUCIOTHL. AMHUHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpbl O€NKOBOM
MOJIEKYNbI (TIEpBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoiicTBa OenkoB. buonorudeckue QyHKIMN OEIKOB.

®epMeHThl — Ouonoruyeckue Karanu3aTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas crneuuduuHocTb. Kodepmentsl. Butamunbl. Otianuus  (EepMEHTOB  OT
HEOPraHMYECKUX KaTaln3aToOpPOB.

VYraeBoJibl: MOHOCaxapupsl (II0K03a, pudo3a u JIe30kcupubdosa), nucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIHKOTeH, IeUToi03a). buomorndyeckne (yHKIUU
YIJIEBOJIOB.



Jlumuapl:  Tpurauuepuasl, ¢ochonunuael, crepouasl. [unpodpunsHO-THAPO(OOHBIE
cBoiictBa. buonornueckne Qpynknuu nununoB. CpaBHEHHE YII€BOJOB, OCIKOB U JMIUAOB KaK
HCTOYHUKOB PHEPIUH.

Hyxneunossie kucnorsl: JIHK n PHK. Hykieotuasl — MOHOMEDPBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknmu JIHK. Crpoenme u ¢ynkmun PHK. Bumst PHK. AT®: crpoenue u
GbyHKINN.

[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aWMMOJEHCTBHS UACU U
(axTOB B HAYYHOM TO3HAHUH. METOIbI N3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucreMa. OOuLIue Npu3Haky KIETOK: 3aMKHYyTasi Hapy KHas
MemOpana, mosexynbl JJHK kak reneTrueckuii armapar, CucTeMa CHHTe3a Oeka.

Tunel KIeTOK: »JyKapuoTHYeckas M MHpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
MpoKapuoTHIeckoi kieTku. Kietounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHON, )KMBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIUKC, UX (YHKIHH.
[Inazmatnueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHouIbI.
OnnomemOpannbie opranouisl kietku: DIIC, anmapart ['onbmku, mu3ocoMsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IacTUibl. IlponcxoxaeHre MHUTOXOHIAPUN M IUIACTUL.
Buner nnactun. HememOpanHblie opraHouibl KJIETKU: pUOOCOMBI, KJIETOUHBIA HEHTP, HEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynsTopHsblil neHTp KineTku. CTpoeHue spa: saepHas o0oJiouka, KapHoIriasma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcHOpT BEILIECTB B KJIETKE.

JdemoHncTpauuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. Illneiinen, P. Bupxos, /[x. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJJIEMEHTOB B HEXHUBOW  MIPUPOJIEY,
«PacrpeneneHne XMMU4YECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenka», «CTpoeHue MoJiekyisl Oenka», «CtpoeHue GpepMeHTay,
«Hyxnennossie kucnotbl. [JHK», «Ctpoenue monekynbl AT®Dy», «CTpoeHue 3yKapuoTHYECKOM
KIeTkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD?, «JIHIHUIbD).

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpyAOBaHHE s HPOBEAEHUS HaOIIOAEHU,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpENnapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX
KIIETOK.

JlaGopaTopHble H IPaKTHYecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (DepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHUS KJIETOK pPACTEHHH, >KMBOTHBIX M
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpEnapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM METa0OMM3M. ACCUMWISIHS (MJaCTUYECKU OOMEH) H
JTUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHHMsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHslii. Pons depmenToB B 0OMeHe
BEIIECTB U NPEBPAILEHNN YHEPTUH B KIIETKE.



@orocunte3. CperoBas u TeMHOBas (a3el ¢ortocuHTe3a. Peaknmm (oTocHHTE3A.
DddexruBHOCTD PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A /IS )KU3HU Ha 3emiie. BriusHue ycnoBwmii
cpenbl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIICHUS €0 MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PAaCTCHU .

XemocuHTe3. XEMOCHHTE3UPYIOIMe OaKTepuu. 3HAYEHHWE XEMOCHUHTE3a MJisl JKM3HU Ha
3emuie.

OHepretuyeckuii oOMeH B  KieTke. PaciiersieHue  BEIIeCTB, BBIACIEHUE U
aKKyMYJIMPOBAaHHE PHEPTUU B KJIETKE. DTambl dHEpreTuueckoro ooMena. ['nmukonms. bpoxenne u
ero Buabl. KucimoposHoe oxkuciaeHue, WIM KJIETOYHOE JbIxaHue. OKHCIUTEIbHOE
dbochopummpoBanue. DPPEKTUBHOCTh IHEPTETUISCKOTO OOMEHa.

Peakium wmarpuuHoro cuHTe3a. leHermyeckas wuHpopmamms u JHK. Peammzanus
reHeTHUYecKoil MHpopmaluu B KieTke. ['eHeTuueckuil KoJ U ero CBOMCTBA. TpaHCKpUNLIUS —
Matpuunblii cuate3 PHK. Tpancnauus — 6uocunres 6enka. Jransl TpaHcasiuuu. Koauposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsle ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOEHUS U KU3HEHHOTO LKKJa BUpycoB. bakrepuodaru. bonesnu
pacTeHMi, )KUBOTHBIX U YeJOBeKa, BhI3bIBa€MbIE BUpycaMu. Bupyc uMMyHoepuIMTa 4enoBeKa

(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKPHUIIIKS, peBepTaza M HHTETpasa.
[IpodunakTrka pacnpoCTpaHEHHS BUPYCHBIX 3a00I€BaHUM.
JdemoHncTpaumnu:

[Moptpetst: H. K. Konbuos, /1. Y. UBanosckuit, K. A. Tumupsizes.

Tabmuuer wu  cxembl: «Tunel  muranmsy, «Metabomuzm»,  «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
dbyHKIMOHMpOBaHUE TeHa», «CuHTe3 Oenkay, «l'eHeTmyeckud  koay», «Bupycei»,
«bakrepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIHWa, Oakrepuodaray,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpyKTypsl JJHK.

Tema 5. PazmHokeHMe M HHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounsrii MK, WM KU3HEHHBIM MK KieTku. MHTepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMIAHBIM M TaIUIOUIHBIA XPOMOCOMHBIC
Habopel. XpomaTuabl. LluTonornueckue OCHOBBI Pa3MHOXKEHUSI U MHAWBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiive Ha pasHbIX
CTaAMsIX MUTO3a. BUOJIOTMYeCKUii CMBICIT MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOKEHHsI OpPraHM3MOB: Oecroysioe U TmoJoBoe. Buuael  6ecrionoro
Pa3MHOXKEHHUS: JIeJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE MJIs
CEJIeKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTJIIMYHUS OT OECTIOJIOTO.

Meito3. Cragun Mmeno3sa. Ilponeccsl, mpoucxoadmmue Ha cragusax Mmenosa. IloBenenune
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbIC 1 3HaUEHUE Mei03a.

I'amerorenes — mporiiecc 0Opa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE kKene3bl:
CEMEHHHUKHU U sSu4HuKH. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX KIETOK — raMeT (CIepMaTo30u,



AllleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpOeHUs SHUEKIETOK W
cnepmato3ouioB. OmnoaoTBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Oranbl 3MOPUOHATIBHOTO PA3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHWE, TacTpyJIsIus,
opranorenes. [loctamOpuoHanbHOE pa3zBUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATh BPOKIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IIBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH, CTaIluN
pa3BUTHSL

JdemoHcTpaumnu:

Tabnuubl u cxeMbl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «/[BOMHOE OMIIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXEHUE pacTeHUi», «JleneHne KIeTKH
OakTepuitny, «CTpoeHHE TOJIOBBIX KIETOK», «CTpOoeHHE XpOMOCOMBD», «KIIeTOUHBIM UKD,
«Permmukanua [JHK», «Mwutosy, «Meios», «llpsmoe u Henpsimoe pa3Burue», «l'aMeTorenes y
MJIEKOTIUTAIOIINX U YeJIoBeKay, «OCHOBHBIE CTaIMA OHTOTECHE3a).

OGopymoBaHue: MHKPOCKOT, MUKpompenaparbl «CrepMaTo30uIbl MIICKOTTHUTAIONIETOY,
«SinekneTka miekonuTarmero», «KaproknHe3 B KJIETKaxX KOpemka JIyKa», MarHUTHas
Moienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHoi XpOMOCOMBEL.

JlabopaTopHble U NPaKTH4YeCKHE PadOThI:

JlabopaTtopnast padota Ne 3. «Habmroienne MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax».

JlaGopatopnass pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax».

Tema 6. HacjieacTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropus pa3BuTHs TEeHETHUKH. PoJjib LUTOJIOTHMM U
SMOpHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitag poccUiCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeTopl TeHEeTUKH (TUOPUIOJIOTUYECKHH, LUTOT€HEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTnyeckasi CUMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpelIMBaHHuil.

3aKOHOMEPHOCTH  HACJeIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [.  MeHpaenem.
MonorubpuaHoe cKpelnBanue. 3aKkoH eIMH0-00pa3us THOpUIOB nepBoro nokosienus. [Ipasuo
JOMHHUPOBaHMs. 3aKOH paclleruieHus mpu3HakoB. [mmoreza uyuctoTsl ramer. Ilonnoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH HE3aBUCUMOTO  HACJIENOBaHHUS  IMPU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI IUTHOPHIHOTO CKpEIIMBaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonb30BaHne aHAIM3UPYIONIETO CKPEIIUBAHUS ISl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerieHHoe HacnefoBaHue TmpusHakoB. PaGora T. Moprana mno cuemieHHOMY
HACJIeJOBAaHUIO TeHOB. HapylieHune cuenaeHus TeHOB B pe3ylibTaTe KPOCCUHIOBEpPA.

XpOMOCOMHasI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKuEe KapThl.

I'enetnka nosia. XpoMOCOMHOE OIpEAENICHHE 1M0JIa. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
l'omoramerHele M reTeporaMeTHble OpraHu3Mbl. HacienmoBaHue NpPU3HAKOB, CHEIVIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BHibl N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacieAcTBeHHas. Posb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHUYUBOCTH. XapaKTepUCTHKAa MOJU(DUKAIMOHHOW HW3MEHYUBOCTH.
Bapuaunonssiii pan u BapualnmonHas kpupas. Hopma peaknuu npusnaka. KonmyecTBeHHble U
KaueCTBEHHbBIC MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.



HacnencTBeHnHasi, WM TeHOTHIIMYECKAsl, U3MEHUYUBOCTh. KOMOWHATHBHAS W3MEHYUBOCTb.
Meiio3 © TMOJIOBOH MpoIlecC — OCHOBA KOMOWHATHBHOW W3MEHYMBOCTU. MyTanuoHHAs
n3MeHYMBOCTh. Kraccu¢ukamuss myranuid: TeHHbIE, XpOMOCOMHBIC, T€HOMHbIe. YactoTra U
MPUYMHBI MyTalii. MyTtareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEJACTBEHHON
n3MmenunBoctu H. U. BaBumnosa.

BuesinepHas HacnIeICTBEHHOCTh U MU3MEHYHBOCTb.

I'enetnka uenoBeka. Kapuotum denoBeka. OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYJISPHO-
reHetudeckuid. CoBpeMEHHOE ONpe/eJeHHe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHHE,
TCHOTUITMPOBaHKE, B TOM umncie ¢ momoripio [IIP-ananm3a. HacnencrBenusie 3a0oJieBaHUS
YelioBeKa: TeHHble Ooyie3HH, O0JIe3HM C  HACJIEACTBEHHOW  MPEApacIoOKEHHOCTHIO,
XpoMOcOoMHBIE OoJsie3HH. CoMarhueckue U TeHepaTuBHbIe MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHnume! 310poBoro odpasa KU3HU, TUATHOCTUKH, MTPO(PIIAKTUKYA U JICUCHUS TE€HETUYECKUX
Oosie3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOW TEHETHKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUM YeJIOBEKa.

JdemoncTpaumnu:

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

Tabmuipl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAsh OCHOBAY,
«3aKOH pacHieIUIeHUs] M €ro IMTOTCHETHYeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«Iurubpunnoe ckpemuBanue», «lluTomornyeckne OCHOBBI JUTHOPHUIHOTO CKPEIUBAHHI,
«Mero3», «B3aumMoaeiicTBie ajuieIbHBIX T€HOBY», «I €HETHYECKHE KapThl PACTEHUH, KUBOTHBIX
" 4YenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIENOBAaHMS, CLEIUIEHHOTO C IOJIOMY,
«KapruoTunsl uyenoBeka M JKUBOTHBIX», «Buabsl wu3MeHuuBOCTH», «MoaudukannonHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoOHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaeiau-anminkauuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JoMHUHUpOBaHUe», «urubOpunnoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapat «Jlpo3oduna» (Hopma, Myrauuu (GopMbl KpbUIbEB U OKPAcKU Tena), repobapuit
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas padota Ne 6. «M3yueHne MoAMPHUKAIIMOHHON M3MEHUUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psia U BapUALMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHanu3z wmyrtamuil y Jpo30Quibl Ha TOTOBBIX
MHKpOIIpenaparax.

[IpakTuueckas paborta Ne 2. «CocTaBieHre U aHAIIU3 POJIOCTOBHBIX UYEIOBEKAY.

Tema 7. Cesnexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpolecc. 3apoKJIeHHe CENeKIUU U noMectukamnus. Yuenue H. U.
BaBuioBa 0 ImeHTpax NPOUCXOXKIEHUS WU MHOrooOpasusi KyIbTYpHBIX pacTeHHuil. LleHTpbI
MIPOUCXOKACHUS JOMAIIHUX )XKUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJBI CelIeKIIMU. MacCoBbIf U WHAWNBUAYAIbHBIN OTOOPHI B CENEKIUU
pacTtenuii u KUBOTHBIX. OIIEHKa dKCcTephepa. bIN3KOpOACTBEHHOE CKpEIIUBaHUe — MHOPHUIMHT.
Uncras 1nuHus. CkpemyBaHWe YUCTBIX JHHUKA. ['erepo3wc, wuiaum TuUOpuUgHAs Cuia.
HeponctBenHoe ckpemuBanue — ayropuauar. Otmgan€éHHas TuOpuauzanus u e€ YCHeXH.



HcKycCTBEHHBI MyTareHe3 M IOJYYCHHE MOJUILIONJ0B. JlOCTHKEHUSI CEJIEKUUH PACTEHHI,
KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas HHXKEHepus. OTambl CO3/JaHUS
pexomOunantHot JIHK u Ttpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHue pacteHuil. KiioHnpoBaHue BbICOKONPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTHYECKME M 3Tudeckue mnpodisempl. MO —
F€HETUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

IToptpetsr: H. Y. Basuiios, . B. Muuypus, I'. /1. Kapnieuenko, M. ®@. lBaHoB.

Tabmuuper m cxembl: kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «[lopoapl nomMamHuX KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Pabotel akamemnka M. @. HWBanoBa», «llomummonausy, «OOBEKTHI
ouotexnosnoruny, «Kierounsle KynbTypsl U KIOHUpOBaHUE», «KoHCTpyHpoBaHUE W TIEPEHOC
T€HOB, XpPOMOCOM.

O6opynoBaHue: MyISDKM IJI0JJOB M KOPHEIUIOAOB JUKHUX (OPM M KYJIbTYPHBIX COPTOB
pactenuit, repoapuit «CebCKOX035HCTBEHHBIC PACTCHHS.

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEJIeKIUU PAacTeHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoTrOMOHHASA OMOJIOTHS.

[Ipennochlnk BO3HUKHOBEHHUSI 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €€
MecTo B OnoJioruu. BiusiHue 3BOJIIOLIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTHUN U APYTHX HAYK.

CeugerenbctBa HBosonUU. [lameoHTomornyeckne: MOCIEAOBATENbHOCTh MOSBICHUS
BUJIOB B MAJICOHTOJIOTMUYECKOH JIeTonuCH, epexoanbie ¢popMel. buoreorpaduyeckue: cxoacTBo
U paznuuue GayH U GIop MaTePUKOB U OCTPOBOB.

DOMOpPHUOJIOTMYECKHEe: CXOJCTBA U Paziuuus SMOPHUOHOB PAa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJOTUYHbIE, PYJUMEHTAPHBIE OpraHsbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MYTEeH Y BCEX OPraHU3MOB.

OpomoronHass Teopust Y. JlapBuna. [lpeanochliky BO3HUKHOBEHMS JapBHHHU3MA.
JIBuKyImue CHiIbl SBONIONMHM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU
OTPAaHHYEHHOCTU PECYpCOB, HEONpeNeNéHHAas H3MEHYHBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust s3Bosonnu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBontonus. [lonynsuus kak eIMHULIa BUAA U S3BOJIOLUU.

JIBuxymue cuiibl ((hakTopbl) 3BOJIOLUWK BHJIOB B MHpupoje. MyTalMoHHBIN MpoLecc U
KOMOMHATHBHAass W3MEHUMBOCTh. [lomynsnuoHHble BOJHBI U Jpeid renoB. Mzonsmus u
MHUTpalus.

EcrecTBeHHbIil 0TOOp — HampaBistomuid ¢aktop 3Bomonuu. PopMbl e€CTECTBEHHOTO
otOopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yiabTar 3BoJitoluu. [lpumepsl npucnocoOneHuit
y Opranu3mMoB. ApoMop(h03bl U UJIHO-aJalITALIUH.

Bun wu BupooOpaszoBanue. Kputepum Buma. OcHOBHbIE (POpPMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHYECKOe.



MaxkposBomtorus. DopMbl 3BOJONUU: (UICTHYECKAs, JUBEPICHTHAs, KOHBEPreHTHas,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
cricnuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHncTpaumnu:

[optperst: K. JIunneit, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, 3.
I'exkens, @. Mromnep, A. H. CeBepiios.

Tabmumer w cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOphOBI 32 CYIIECTBOBAHUECY,
«EctectBeHHbii  0TOOP», «MHOTOOOpa3ue COpTOB pacTeHui», «MHoroobpazue mOpox
KUBOTHBIX», «[Tomymsiium, «MyTanuoHHas U3MEHYUBOCThHY, «ApomMopdo3bD»,
«Ummnoanantanun», «OO0mas nereHepamnusy, «JIBuxymme cuibl 3BorONUNY», «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnoco0ieHHOCTh
opranu3mMoBy, «['eorpaduueckoe Bug000pa3zoBaHue», « IKOJIOTUYECKOE BUI000Pa30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMHU THIIAMH OKPACKH, Ha0Op IJI0/I0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY, 00bEMHas Moieb «CTpOeHHE FOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, KoJuieKuss «DOpMBI COXPAaHHOCTH HCKOIAeMBIX
KUBOTHBIX W PACTCHHI», Monenb anmmkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymku», MukpomnpemnapaT «Jlposoduina» (HopMma,
MyTaIuu (OpPMBbI KPUTHEB U OKPACKH TENA).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJOTUUESCKOMY KPUTEPHIOY.

JlaGopatopuass pabota Ne 2. «OmnmcaHwe TPHUCIIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIpPEACTaBICHUS O 3apOXKIACHUHU *KU3HU. HayuHble runore3sl BOSHUKHOBEHMS
KU3HU Ha 3emsie: aOHOreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHOTEHHBIH CUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPKICHUE
XUMHUYECKOH sBommonuK. HauanpHble sTansl Ouosioruyeckoit sBostouuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emne no s3pamM u nepuoaaMm. Karapxeil. Apxelickas u
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoabl: KEMOPUHCKHI, OPIOBHUKCKHMH,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, TIEPMCKUM.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEIOBOM.

KaitHo301ickas 3pa u €€ nepuo/pl: MajJeoreHOBbIN, HEOT€HOBBII, AHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIuMaTa M IeOJIOTMYECKHX MpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUid W KMBOTHBIX. [losiBreHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMyecKOro MUpa Kak OTpakeHue 3BOJOUMUA. OCHOBHBIE CHCTEMATHYECKHE
TPYIIBl OPraHU3MOB.

OBOJIIOIMSL  YeNOBEKa. AHTpPOIOJOTusl Kak Hayka. Pa3BuThe TpencTaBleHH O
MPOUCXOKACHUH YelloBeKa. MeTo1bl 3ydeHus: auTpornorene3a. CxoAcTBa U pa3inyus YeloBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YEIOBEKa.



JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTecTBeHHbIN 0TO0p. OOIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHHE OPYAUN TPYZa, MBIILICHHUE,
peub.

OcHOBHBIE CTaJUU M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UENOBEK yMEbIii,
Yenosek mnpsmoxomdamui, YenoBek HeaHnepranbckuii, YenoBek pasymuHbiil. Haxonxu
MCKOTIAeMBIX OCTATKOB, BpEeMsl CYIIECTBOBAaHHMS, 00JACTh PacHpOCTpaHEHUs,, 00bEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

Uenoseueckue packl. OCHOBHBIE OOJBIIME Pachl: €BPOINEOUIHAs (€Bpas3uiickas), HETrpo-
aBCTpajiou/iHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKko-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH MPEJICTABUTENICH YEJOBEYECKUX pac K YCIOBHUSAM CYyIICCTBOBAHHS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Moptpetsr: @. Pean, JI. Tlactep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuupl u cxemsl: «Bo3uukHoBeHue CoHEUHON cUCTeMbl», «Pa3BuTHe OpraHnueckoro
mupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «[IpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMHUYECKUX YEepT CTPOEHUs
YeJloBEeKa M 4YeJ0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

Ob6opynoBanue: wmymspku — «lIpoucxoxaenne dYenoBeka» (OIOCTBI  aBCTPAJIOMUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WK HU300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyOmiia, ckpebiia), TEOXpOHOJIOTHYECKass TaOnuIla,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[IpakTuueckas padota Ne 1. «M3ydeHne UCKOMAEMbIX OCTaTKOB PACTEHUN M )KHBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi «BOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl M OKpYy:Kalomas cpeaa.

DKojorusi Kak Hayka. 3ajadyd M pasfesibl  dKOJIOTMH. MeToAbl 3KOJOTHYECKHX
UCCIIEeIOBAaHUIN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHUST  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonorudeckue ¢akropbl. Kiaccuduxamus skonormdeckux (hakTopoB: abHOTHYECKHE,
OMOTHYECKHE U aHTpoIoreHHsIe. JlelicTBre IK0I0TnYeckiX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotuueckue  QGakTOphel:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHunss Opranu3MoB K JecTBHIO abuoTueckux pakTopoB. buonornueckue puTMsl.

buotnueckne daktoppl. Buasl OMOTHYECKMX  B3aUMOJCHCTBUN:  KOHKYPEHLUS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHOTHUYECKUX
B3aUMO/ICHCTBUII 7151 CYIIECTBOBAHUS OPTaHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasiuud. OCHOBHBIE MOKa3aTeau MOMYJSLUU:
YUCJIEHHOCTb, IUIOTHOCTh, POKAA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JnHamuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpauuu:

[Moptpetsr: A. I'ym6onear, K. @. Pynbe, D. ['ekkensb.



Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJISIHH
uHpy30pun-Typenbkny», «lIumessie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0COOCHHOCTH PACTCHHI U3 PAa3HBIX MECT
OOUTaHUSD.

JIaGopatopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTuaeckas padorta Ne 2. «[Toac4éT MIOTHOCTH MOMYJISIIHA PA3HBIX BUIOB PACTCHHII.

Tema 4. Coo01mecTBa U IK0JIOTHYeCKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OwoneHo3.  CTpykrypbl  OHOLIeHO3a:  BHJOBa,
MIPOCTPaHCTBEHHAs, Tpoduueckas (numiesas). Bunpi-nomunanTsl. CBs31M B OMOLIEHO3E.

Okojnorudeckue cucrembl (3kocucremsbl). I[lonstue 06 sKkocucreMe M OMOTreolEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOJAYIEHTBI, KOHCYMEHTHI, pPEIylEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBbie memu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOAYKIHS. DKOJOTHYECKHE NTHPaMUIBL: TMPOIYKIMH, YHCICHHOCTH, Omomacchl. CBoOWCTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperynauus, pazsutue. Cykueccus.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
LIMPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KOCHCTEMBI. brosorndeckoe u
X03s5IIICTBEHHOE 3HaYeHHE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopazHoobOpaszue kak (HakTop yCTOWYMBOCTH 3KocucTeM. COXpaHEeHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanackoro o omochepe. I'panuripl, coctaB U cTpykrypa Ouochepsr.
Kupoe BemectBo u ero (yHkuuu. OcobeHHOCTH OMOChepbl Kak TJIO0ATBHOM KOCHUCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE LMKIBI 3JIEMEHTOB (Yyriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emian. AHTpOINOTeHHbIE U3MeHEHUs B Ouocdepe. ['modanbHbIe
AKOJIOTHUYECKUE TPOOIIEMBI.

CocymiecTBoBanue IpUpoibl U yenoBedecTBa. CoxpaHeHne OMopa3HOoOpa3us Kak OCHOBA
ycroiunBoct 6nochepsl. OCHOBa pallMOHAIBHOIO YIPAaBICHUS MPUPOJHBIMU PECypcaMu U UX
ucnoJib3oBanue. J{oCTKeHUs: OMOIOTHUH U OXPaHa MPUPOIbI.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuiet u cxemsl: «llumessie nenun», «bUoIEHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobmectBa», «llenmu mnutanua», «Ikonoruueckas nupamungay, «buocdhepa u uenoBex»,
«JKocHucTeMa IIMPOKOJUCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOro Jecayn, «buoreHos
BoJIoéMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS Ha TMPUPOIY»,
«BaxkHeline MCTOYHMKM 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHeMIas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu nous», «IlapHukoBsit a3pdex», «DakTopbl
pazmoaKTUBHOTO 3arpsi3HeHus O0nocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH OHochepsl», «KpyroBopoT yriepoga B Guocdepey,
«KpyroBopoT azora B mpupoe».

Ob6opynoBanue: MO/IeJTb-aNTTIKAIHS «Tunuynbie OUOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Koiulekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX



CENIbCKOXO3SCTBEHHBIX ~ KYJABTYp», TepOapuM M KOJUIGKIMM pPACTCHHH M >KUBOTHBIX,
IIPUHAJUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pylIiaM oaHoro suaa, Kpacuas kaura Poccuniickoit
®enepanyn, n300paKeHIsI OXPaHIEMbIX BUIOB PACTEHUH U KHUBOTHBIX.
IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IMPOI'PAMMBI 11O BUOJIOTI'MHU
HA BA30BOM YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUSA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiabTaTaM OCBOCHMUS
00y4aromuMucs MPOrpaMM CperHero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METANIPEMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B crpykType JMYHOCTHBIX pE3yabTaTOB OCBOEHUs IpeaMera «buojorusy BblAEICHBI
CIIEIYIOIIME  COCTABJIAIOIIME: OCO3HAHME OOy4YalolMMHUCS  POCCUHCKOM  I'paKIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIpEAETIEHUIO,
HaJIM4yue MOTHUBAlMU K OOy4YyeHHIO OHOJIOTHMH, LIE€JICHANpPaBICHHOE pa3BUTHE BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOI0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B
CBOEHl  JEATENIbHOCTH  II€EHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYHIUMHU  CHCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAJIMYUE HKOJIOTMYECKOTO IPABOCO3HAHUS, CIOCOOHOCTH
CTaBHTB IIEJTU ¥ CTPOUTD )KU3HECHHBIC TUIAHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHMs Npeamera «buojorus» noCTHraroTcs B €IWHCTBE
y4eOHOM U BOCHHUTATENbHOU AEATEIHLHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUHCKUMU
COIMOKYJIbTYPHBIMU, UCTOPUIECKHUMHU U TyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMH, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMU W HOPMaMHU TOBEACHUS MU CIOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUS,
CaMOBOCIIMTAHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aHMHOIO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHWA K  KyJbTYpHOMY  HacleIui0o U TPaAULUIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUSI yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIOCOOHOCTH OOy4alOUINXCs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3UIMEN JIMYHOCTH, CHUCTEMOW I[IEHHOCTHBIX OpPHUEHTAlMil, MO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IEHHOCTSM POCCHMCKOrO  OOIEecTBa,
pacivpeHe >KU3HEHHOTO OIbITa U ONbITa JESTENbHOCTU B IPOILIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH EATEIbHOCTH MPH CO3JaHUH Y4E€OHBIX MPOEKTOB,
peleHnH yuyeOHBIX U M03HABATEIbHbBIX 33/]ay, BHIOJIHEHUH OMOJIOTMUECKUX SKCTIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE  Y4YUThIBaTh B  CBOUX JIEHCTBHSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMO/ICHCTBHS JIIOJIeH ¢ Pa3HBIMM YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COL[MAIbHBIM
MI0JIOKEHHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
[I0O3HABATEJIbHBIX M HCCIIEJOBATEIbCKUX 3a/a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH 00CYXIEHUH CITIOPHBIX BOIIPOCOB OUOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTh 3a CBOW Kpai, CBOIO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HAclIeAUI0 U MaMATHUKAM IPUPOJIBL,
nocTuxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTHH, TOHUMAaHMsI 3HaU€HUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoex1€HHOCTb, TOTOBHOCTD K CIIY’KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaI[MI0 U IMPUHHUMATh OCO3HAHHbBIE PEIIECHUs, OPUEHTUPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHre TUTHEeHUYECKHUX MPaBWJI U HOPM, cOAlaHCUPOBAHHBIN PEKUM 3aHSATHH M OTHABIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTH TMPaBWJI WHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCcTBa, TPyA0It00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHo
NEeSTENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
0CO3HAHHBII BEIOOD OyayIeil mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEi
KU3HH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIICHUE YPOBHS JKOJOTMYECKOW KYIBTYpBI: MPHUOOpPETEHHE OIbITa IUIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYKAIOLIEH cpeapl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCHOJIb30BaTh MpHOOpeTaeMble PU U3YUYEHUU OMOJIOTUM 3HAHUS M YMEHHS
IIpU pElIeHHH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBWJI MOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarollell MpUpOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITEeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M YATATEIBCKON KyJIbTYphl KaK CPEJICTBA B3aUMOJIEUCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MHpEe KaK O €IWHCTBE TMPUPOJIbI, 4YeJOBEeKa M O0O0IIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuarh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUYECTBA, IOUCKA MyTEH BBIXOJA U3 II00abHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJYYECHUH OMOJOTHYECKHX 3HAHWMH B IIENISAX TMOBBIIICHHS 00IIen
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit mpu U3y4eHuu OMoJIOTUH;

[IOHMMAaHUE CYIIHOCTH METOJOB IIO3HAHUsS, MCIOJIb3yEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJb30BaTh IOJydaeMble 3HAaHUS Ui aHaluu3a M OObBSICHEHUsS SBJICHUMN
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKIIIOYEHUST HAa OCHOBE HAyYHbIX (PAaKTOB W MMEIOUIMXCS JaHHBIX C IEJbI0 TOJY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BAaTh OMOJIOTMYECKUE 3HAHUS JJIsl peIIeHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYAIUsX;



OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEI0BATENILCKYIO eI TeIbHOCTh HHANBUIYaTIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHMIO, K
aKTHBHOMY IIOJIyY€HHIO HOBBIX 3HAHMH 1O OMOJIOTMM B COOTBETCTBHU C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHHUSI ydeOHOro mnpenmera «buosorns» BKIIOYAIOT:
3HaYMMbIe U1 (OPMHPOBAHUS MHPOBO33PEHHSI OOyYarOIIUXCS  MEKIUCIUIUIMHAPHEIE
(Mex)npeaMeTHbIe) 00IIeHAYYHbIE TIOHATHUS, OTPAKAIOIIHNE [IEIIOCTHOCTh HAYIHOH KapTHHBI MUpa
U crenu(uKy METOI0B TIO3HAHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHHE, IPOIECC, CHUCTeMa, HAy4HBIA (AKT, MPUHIHUI, THUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEopusi, MCCIIeIOBaHNe, HAONIONEHNE, W3MEpEeHUe, SKCIEPUMEHT U JIPYTruX), YHHBEpCAbHBIC
yueOHble JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanre (PyHKIIMOHATLHON TPAMOTHOCTH M COLMAIBHON KOMMETEHIIMU OO0y4arouuxcs,
CIIOCOOHOCTh oOyuaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECCKHE 3HAHWsS W YHHBEpCAJbHBIC y4eOHBbIC JEHCTBHS B TO3HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeaqMeTHbIE pe3yJabTaThl OCBOSHHS TPOTpaMMBI CpPEeTHEro o0Imero oOpa3oBaHHS
JOJKHBI OTPaXKaTh:

OgiajieHne YHUBEPCAIbHBIMHU Y4eOHBIMH NMO3HABATEIbHBIMHU I CTBUSIMM:

1) 6a3oBble JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITENIBHO (pOpMyNIHpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalIu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTUYECKHUX
MOHATHH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHITUSIMH);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pacCyXAeHHs] (MHIYKTUBHBIC, JACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pacCMaTpUBAEMBIX SIBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMBbIX OMOJOTHYECKHX OOBEKTaxX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3IMYHBIX HH()OPMALIMOHHBIX HCTOYHHUKAX;

paspabaThIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
U HEMaTepUalbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JISTEIBHOCTb, OLICHWBATh COOTBETCTBUE PE3YJIbTATOB LEJSAM,
OLIEHUBATh PUCKH MOCIEACTBUN NESATEIHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX pEalbHOTO, BHUPTYaTbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHUIO B YUCOHBIX CHTYAIMSIX, B TOM YHCIE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1a4M B 0OPa30BATECIIEHOW IESATCILHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aQHAIM3MPOBATh TIOJMYYCHHBIE B XOJC pENICHHS 3a7add  Pe3ylIbTaThl, KPUTHUECKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCCUOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE alTbTePHATHBHBIC PEIICHHS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JaHHBIX, B VHTepHETE), aHAIM3UPOBaTh WH(POPMAILMIO PA3NIMUHBIX BUAOB U (hopm
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpoChl W TPUMEHATH PA3JIUYHBIC METOJbl TPU TIOUCKE H OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BaHMS WHPOPMANUOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TAOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKUE CPEIICTBA HATJISTHOCTH,

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YyMEHHUE 3a/JaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, NOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
IPYrUX JEONIEH, MPOSIBIATh YBAKUTEIBHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJIoru4eckoi mpoodieMbl, 000CHOBBIBaTH HEOOXOJUMOCTh TPUMEHEHHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNIbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOErO BKJIaJa M KaXKJI0TO YYaCTHHKA KOMaHJbI B OOIIUN pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IPOSIBJISTH TBOPUYECTBO U BOOOpaKE€HHUE, ObITh MHUIIUATHBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH 1LIE€I€BbIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
YKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEJIBHBIX MPOIECCOB, UX PE3YIBTATOB M OCHOBAHUI, HCIOJIB30BaTh MPUEMBI pedICKCHH
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTHBBI U a@pTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynpTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAlMud U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JESITeIbHOCTH 1O TOJYYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHMM B Pa3IUYHBIX Y4eOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00ydeHusI.

[IpenmeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUI O MECTe M POJM OMOJIOTMHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHOUN KapTHUHBI MUpa U
Hay4HOT'O MUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHON I'PaMOTHOCTH YeJIOBEKaA Ul PELICHUs AKU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEpKaHUE OMOJIOIMUYECKMX TEPMHHOB M MOHSATUI: KU3Hb, KJIETKA,
opraHus3M, Merabosmu3M (0OOMEH BEHIECTB H  TPEBpallleHHEe JSHEPTrHH), TOMEeOoCTa3
(camoperynsnus), ypOBHEBas  OpraHu3alUsl JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BE/IEHHE
(penpoaykuus), HaCIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yueHust (0 LIeHTpax MHOro0Opa3us U IPOUCXOKICHUS KyIbTYpHbIX pacteHuid H. 1.
BaBuiosa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4yHOTO IIO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U OIMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SIBICHHH, OpraHuM3alnus M MpOBEJCHHE OHOJOIMYECKOIro
SKCIIEPUMEHTA, BBIIIBUKEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HUCCIEAyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIyYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAaHHBIX HAyYHBIX IOHSITH,
TEOpHUH U 3aKOHOB, YMEHHUE JI€1aTh BBIBO/Ibl HA OCHOBAHUHU MOIYYEHHBIX PE3YIbTaTOB;

YMEHHUE BBIJICJIATh CYIIECTBEHHbIE MPHU3HAKU BHPYCOB, KJIETOK MPOKApUOT U IYKApUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOIIECCOB: 0OOMEHA BEIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO U SHEpreTHyeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, Pa3MHOXKEHHS, MHAUBUAYAJIBHOTO Pa3BUTHS
opraHusmMa (OHTOT€He3);

YMEHHUE MPUMEHSATH MOJTy4YEHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHON )KU3HHU C 1IETIbI0 00ECTIEUEeHNU 5T
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUsI B OKPY)KAIOLIeH NpUPOAHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU



WCTIOJIb30BAHUS JOCTHKEHUNH COBPEMEHHOM OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh 3JIEMEHTapHble T'eHETHYECKHE 33Ja4yd Ha MOHO- M AUTHOpHIHOE
CKpEIIMBaHKE, CIICTUICHHOE HACIIe0BAaHHE, COCTABIIATH CXEMbl MOHOTUOPUIHOTO CKpEIIMBAHUS
IUTSL TIPeACKa3aHusl HaclieI0BAaHUS IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U IpPAaKTHUECKue padoThl, COOMIOIATh IpaBHJa IMPU
paboTe ¢ yaeOHBIM U Jab0opaTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIONIYIO ICEBJAOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBO# MH(pOpPMAINH, HAYYHO-TIOMYJISIPHBIC MaTEPUaIbl), STHYECKHE aCIIEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IMCBMEHHBIE U YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX WCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATHIHBIN anmapaT OUOJIOTHUH.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OWOJIOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYYHOTO MHUPOBO33PEHHS, O BKJIAJIE POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Oonosornu, PyHKIIMOHAITEHOW TPAMOTHOCTH YeJIOBEKA TSl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKPBIBAThH COJIEPKaHNE OMOJIOTHYECKUX TEPMUHOB M TTOHATHI: BUI, TIOMYJISIINS,
reHoOH I, SBOJIONUMS, JABMKYIIME CHJIBI  ((DaKTOpBI) DBOJIIOIHMH, IPUCIIOCOOIEHHOCTh
OpraHu3MOB, BHJ000pa30BaHME, OSKOJOTMYECKUE (DAKTOpbl, OSKOCHCTEMA, IPOIYLECHTHI,
KOHCYMEHTBI, PeIyLIEHThI, LIeTIU MMUTaHMs], YKOJOrHYecKasi MupaMua, OMoreomeHos, ouochepa;

yMEHHE wu3nararb Ouosnorndeckue Teopun (3BomronmoHHass Teopus Y. lapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIIOLIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apopliieBoro cxojacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHH U myteil sBosronuu A. H. CeBepiioBa, yd4eHUs: O
ouochepe B. 1. BepHazckoro), onpenenars rpaHULbl UX TPUMEHUMOCTH K AKUBBIM CUCTEMAM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4yHOrO IIO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U OIMCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIEHUM, OpraHuM3alus U IpOBeJEHHE OHOJIOrMYECKOro
SKCIIEPUMEHTA, BBIJIBU)KEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHME IIOJIYYEHHBIX PE3YyJIbTAaTOB, HCIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOpUH U 3aKOHOB, YMEHHUE JIeaTh BBIBO/Ibl HA OCHOBAHUHU IOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEISATH CYIIECTBEHHbIE IPU3HAKU CTPOEHUS OMOJOIMYECKHX OOBEKTOB: BUOB,
NOMYJSALUM, TNPOIYLEHTOB, KOHCYMEHTOB, PpEAYLIEHTOB, OHOTEOLEHO30B U HKOCUCTEM,
0COOEHHOCTH  IPOLIECCOB:  HACJEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHuUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, ACHUCTBHS 3KOJIOTMYECKUX (aKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEILECTB U MOTOKA SHEPIHMU B SIKOCHCTEMAax, AaHTPOIIOI€HHBIX U3MEHEHHH
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOLIECCOB U
SIBJICHUH, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCETHEBHOM JKHU3HHU C 11EJIbI0 00ecTieueHHsI
0€30IaCHOCTH CBOEr0 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIFOJeH, COONIIOJEHHUS HOpPM
IPaMOTHOTO TOBEJICHUsI B OKPY)KAIOLIeH NPUPOJHONW cpene, MOHMMaHHEe HEeO0OXOAUMOCTU
UCIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun JUIst panroHaIbLHOTO
MIPUPOJIOTIOIIE30BAHHUS;



YMEHHE peIlaTh 3JIEMEHTapHble OMOJOTMYECKUE 3aJadul, COCTAaBIATH CXEMbI IIEpPEeHOca
BELIECTB U HEPIUU B IKOcHCcTeMax (LENH MUTaHuUs);

YMEHHUE BBINOJIHAThH JIAOOPATOPHBIE M TMPAKTHYECKUE pabOThl, COONIOIATh MpaBUia IpPU
paboTe ¢ yueOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHWBAaTh W HHTEPIPETUPOBATH HH(POPMALUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBOM HMH(oOpManM{, HAyYHO-TIONYJISPHbIE MaTepuaibl), paccMaTpuUBaTh IJI0OAJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHUIO K HUIM COOCTBEHHYIO
MO3UIUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBbIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O M3 HECKOJBKHX WMCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
MOHATHIHBIN anmnapaT OUOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 B 1
BEACHHE https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
2 B 2 2
e 0 https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
12 1 1
3 DKOCHCTEMEI https://m.edsoo.ru/7f41cc74
4 Ak ITIOCHIE 1 bu6moreka [IOK
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB IIO I[TPOITPAMME 34 1 3



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Kontpoabusie | Hparririeckie u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
BBOIHBIN HHCTPYKTAK MO TEXHUKE bubmmoreka [{OK
1 6e3omacHoCTH. buosiorust B cucreme 1 https://m.edso0.ru/863e6122
HAYK. https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
IIpakTHyeckas padora Ne 1
2 «Hcnoab3oBaHue pa3HYHBIX 1 0.5 bubamorexa [JOK
https://m.edso0.ru/863e6122
METO/I0B NPH U3yYeHH U
0MO0JIOTNYeCKUX 00bEKTOB)
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubnuoreka [IOK
U UX U3y4YCHHE https://m.eds00.ru/863e6564
4 XuMu4ecKui cocTaB KieTku. Boja u 1 bubmuorexa [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHe OCIKOB 1 httos://m.edsoo.ru/863e6b72
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlabopaTopuas
5 padora Ne 1 «M3y4enue 1 05 bubnuoreka [IOK
KATAJIUTHYECKOH AKTHBHOCTH https://m.edso0.ru/863e6b72
(epmenTOB (HA MpUMepe aMUIA3bI
WIN KaTajaasbl)»
bu6mmoreka [JOK
! Yroesozt. Jlmmm L https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuoreka [JOK

8 Hylentonbie kicnorst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune syKapuoTUYECKON KIIETKH.
JladopaTopHasi padora Ne 2
«H3yyeHne cTpoeHHs KJIETOK bubnuorexa [JOK
11 pacTeHuii, )KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
O0axTepuil M0 MHKPOCKONIOM Ha https://m.edso0.ru/863e716¢
roOTOBBIX MHKpOIpenaparax u ux
OnmucaHHe»
bu6mmoreka [IOK
12 OOMeH BelecTB WX MeTaboIu3M httos://m.eds00.ru/8636766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHires https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 dueprerueckuii oomen https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KIeTKU. [{enenue
KkieTku. Muto3. JlabopaTopnas
15 padora Ne 3 «Ha0Jironenne muro3a 05 bubnnoreka [JOK
B KJIETKAX KOHYHUKA KOpelKa https://m.edsoo.ru/863e7dc4
JIYKa HA TOTOBBIX
MHKpOINpenaparax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpaucnsmus — OuocuHTe3 Oenka bubnnorexa [IOK

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie hopmbl )KU3HA — bubmuoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
bubmmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.
21 JladbopaTopHas pa6ora Ne 4 05 bubmuorexa [JOK
«H/3yyeHune cTpoeHHs MOJI0BBIX https://m.edso0.ru/863e81b6
KJIETOK HA TOTOBBIX
MHKponpenaparax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [JOK
HACJEICTBEHHOCTH U N3MEHYNBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
https://m.edso0.ru/863e8878
CKpeIllMBaHHE
UrUOpUIHOE CKpElMBaHuE. 3aKOH
25 fesaBHI():Hf/[oro HaIZJJIHel,HOBaHI/I}I bubmnorexa [IOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTopuasi paéora
26 Ne § «M3yueHune pe3yabTaToB 05 bubnunoreka [JOK

MOHOTHOPHMIHOTO ¥ IMTHOPHUIHOTO
CKpelMBaHus y Ap0o30(puiibl HA
rOTOBBIX MUKPOIpenaparax»

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

97 I'eneruka nmona. HacnenoBanue 1 bubmuoreka [JOK
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM https://m.edso0.ru/863e8c60
M3menunBocth. HeHacnencrBeHHas
W3MEHYUBOCTh. JIabopaTopHas

adora Ne 6. U3yuenue
28 faonmlmxauuouimﬁ 1 0.5 bubmmorexa [TOK
https://m.edso00.ru/863e8efe
U3MEHYMBOCTH, OCTPOEHHE
BapUANMOHHOIO PSAIA U
BapUALIMOHHOM KPUBOID)
HacnencrBennas N3MEHYHBOCTE.

29 JladbopaTopHnas pa6ora Ne 7. 1 05 bubmuorexa [JOK
«AHaJIM3 MyTalui y Apo30(puiisl https://m.edsoo.ru/863e8efe
HA rOTOBBIX MHKpOINpenaparax»

bu6mmoreka [IOK
30 Tenernica wenoseka L https://m.eds00.ru/863e8d78
O6o0mmenue 1o TemMe
31 «HacnencTBeHHOCTh U N3MEHUYUBOCTH 1
OpraHU3MOBY
bu6mmoreka [JOK

32 Cenekuns Kak Hayka i npotece 1 https://m.eds00.ru/863e9214

33 MeTobl 1 JOCTHXKEHUS CETICKIINU 1 bubnmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214

34 buoTtexHo0THs Kak 0Tpacib 1 bubnunoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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https://m.edsoo.ru/863e9214
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

1 BBOAHBIN HHCTPYKTaX IO TEXHUKE 1 bubnuorexa [JOK
6e3omacHocTH. BBenenue https://m.edsoo.ru/863ea20e

5 PazButue Onosioruu B 10 JapBUHCKUI 1 bubmmoreka [{OK

nepuoi. Pabotsl JIunnes https://m.eds00.ru/863e9570
bu6moreka [IOK
1

3 BosmouHonias reopits Jlamapica https://m.edsoo.ru/863e9cle

4 [Ipeanocelnkn BO3HUKHOBEHHS 1 bubnuoreka [IOK
yuenus Y. [lapBuna. BxonHol Tect https://m.edso0.ru/863e99c6
Bun: ero kputepuu u cTpykTypa.

5 JlaGoparopHasi padora Ne 1 1 1 bubnuoreka [IOK
«Onucanue ocodeit BUAa 1o https://m.edsoo.ru/863e9da4
Mop¢do10rnyecKkoMy KpUTEPHIO»

6 [Tonmynsiuust Kak CTpyKTypHas 1 bubnuoreka [JOK
eQUHUIIA BUIA https://m.edsoo.ru/863e9ed0

7 [Tomynsanms Kak eIMHULIA SBOJTIOUH 1 bubmorexa HOK

i FHHHAR B https://m.edsoo.ru/863e9fde

8 DaKTOPBI IBOJIOLHUH 1 Eubmorexa OK

https://m.edsoo.ru/863e9cle

9 EctectBenHslit 0TOOp-TTIaBHAS 1
JBUKYILAs CUJIA SBOJIIOLUU

10 Ananrtanus OpraHu3MOB K YCIOBHSIM 1 1

obOutanus JlaboparopHasi padora



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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Ne2 «BpIsiB/1eHHE IPUCTIOCOOJICHUH Y

OpraHu3MoB K Cpeae O0HMTaAHUS»

BunmooOpa3oBanne Kak pe3ysibTar

bubmmoreka [{OK

1 9BOJIIOLUA https://m.edso0.ru/863ea5a6
CoxpaneHne MHOT00Opa3us
12 BHJIOBKaK OCHOBA YCTOWYUBOTO bubnmorexa LHOK
pasBHTIA GHOChEPHI https://m.edsoo.ru/863eat6be
13 JlokazaTenbcTBa BOJIIOIIHH bubnuoteka [JOK
OpPraHU4YeCcKOro Mupa https://m.edsoo.ru/863ea8bc
14 PasButne npeacrasiaeHuit o bubnuoreka [IOK
MIPOMCXOKACHUH )KU3HU Ha 3eMie https://m.edso0.ru/863ea48e
15 CoBpeMeHHbIE MPEJICTABIEHUS O bubmuorexa [JOK
BO3HUKHOBEHHUU KU3HU https://m.edsoo.ru/863eac2c
bubnuoreka [IOK
16 PaspiTie sxusHI Ha Semiie https:// m.edso;I ru/863ead44
17 ['mmoTe3bl MPOUCXOXKICHUS YSIIOBEKa
18 IlonoxeHue denoBeKka B CUCTEME bubmuorexka [JOK
YKUBOTHOTO MHpa https://m.edsoo.ru/863eaea2
19 DBOJIFOIMS YEI0BEKA
20 UYenoBeueckue pacchbl
21 OpranusMm u cpena. IKOJIOrHYeCcKue bubnnoreka [JOK
(hakTophI https://m.edsoo.ru/863eafec
bubnuoreka [JOK
22 AGHOTHHCCKHC (pAKTOPLI CPEAbI https:// m.edsocl)l. ru/863eb10e
23 buoTtnueckue Gpakropsl cpeibl
bubmuoreka [JOK
24 CTpYKTypa JKoCHCTEM https:// m.edsocI)_.[ ru/863eb348
25 [Inmessie cBa3u. JlabopaTropHas



https://m.edsoo.ru/863ea5a6
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padora Ne3 «CocraBiieHue cxem
NHUTAHUSA

26 [IpyrynHBl YCTOMYUBOCTH U CMEHBI 1 bubnuorexa [JOK
9KOCHUCTEM https://m.edsoo.ru/863eb46a
bubnuorexa [JOK
27 Bnusinue yenoBeka Ha 9KOCUCTEMBI 1 httos//m.e dSO(])_.[ru 1863eh46a
bubnuoreka [JOK
28 buocdepa-riiobansHas sxocucTeMa 1 httos://m.e dsocIJ_.[ru 18636b5fa
29 PoJb J)KUBBIX OpraHU3MOB B 1
ounocdepe
30 Bbrocdepa n genmosek 1
31 OCHOBHBIE YKOJIOTHIECKUE 1 bubmuorexa [JOK
poOJIEMBI COBPEMEHHOCTH https://m.edso0.ru/863ebd16
39 [lyTu penieHns 3KOIOTHYECKUX 1
npooieM
33 HTorosasi KOHTpPOJbLHAsA padoTa 1o 1 bubnuoreka [IOK
Kypcy ouosiorum 11 kiaacca https://m.edsoo.ru/863ebale
34 O0001menue TeMbl» Buay, 1
«IKocucTEMa
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

* buonorus, 11 kracc/ [Naceunuk B.B., Kamenckuit A.A., Py6rios A.M. u apyrue /Tlox pen.
[Taceunuka B.B., AO «13narensctBo «IlpocBenienue»

* buonorus, 10 kmace / Iaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue /Tlox
pen. Ilaceunuka B.B., AO «M3narensctBO «IIpocBemennes

METOANYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU

* TucranmponHast mikoja http://moodle.dist-368.ru/

» OenepanbHbIN HEHTP HHPOPMATMOHHO — 00pa3oBaTenibHbIX pecypcoB (DLIMOP)

http://fcior.edu.ru

* Enunas komnekuus mudpoBeIx oOpa3zoBarenbHbIX pecypcoB (EK)

http://schoolcollection.edu.ru

» OenepanbHbIi mopran «Poccuiickoe oopaszosanue» http://www.edu.ru

* Poccuiickuii 00mmeo6pazoBaTenbHbIi moprtan http://www.school.edu.ru

® CDeI[epa.]'[BHBIfI noprtain ((HH(bOpMaHI/IOHHO - KOMMYHUKAIITUOHHBIC TEXHOJIOI'HU B

obpaszoBanumy» http://www.ict.edu.ru

* Poccuiickuii moprair oTKpbITOro oopasoBanus http://www.openet.edu.r
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