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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY [UIsl ONpeiesiCHUs
NOIX0/0B K (OPMHUPOBAHMIO COZEpkaHus ydeOHoro mnpenmera «buomorus» cocraBuim:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIEJICH, COJEpKAHUSA,
pe3yabTaToB OO0y4YeHHS W TPeOOBAHUN K YPOBHIO HOJATOTOBKM BBIITYCKHHKOB, TOJIOXEHUS 00
o0UIMX LEeNsIX M MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPETHETO
obmiero obpazoBanusi B Poccuiickoit @enepanuu, a Takke MOJIOKEHUS O crienuduke OUOIOoTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHUU CYIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACTICHbB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no 6uosioruu JaéT MpeCcTaBiIeHUuEe O LENsAX, 00 001el cTpaTeruu 00y4deHus,
BOCIIUTAHUS M Pa3BUTUS O0OydYaromMXCs cpeacTBaMu ydeOHoro rmpenmera «buonorusy,
onpezenseT 00s43aTeNIbHOE NPEAMETHOE COJIEpPKaHUE, €ro CTPYKTYpYy, paclpeleieHHue 110
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCJIeIOBATebHOCTh M3yUeHUsl yueOHOro marepuaina C
y4€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKA 00pa30BaTEIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUYaroOIXCs.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METalpPEIMETHBIM U MpPEeIMETHBIM pe3ylibTaTaM oO0y4deHHs B (POPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOMN AEATEIbHOCTH/yU4eOHBIX NEHCTBUI 00ydJaONIMXCsl IO
OCBOEGHUIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEeMCTBEHHOCTH B HW3y4YeHUM Ouojoruu, Oiarojapss uYeMy B HeH MpocMaTpUBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYyYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHHMS,
IPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHUEM K OKpYKarolen
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAONINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJENIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpY’KaIONIel MPUPOIHON cpese,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YeJOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CHJIICHWE BHUMaHHS K TPUKIAJHOW HAINPABICHHOCTH Y4eOHOTO
npeamera «bHOTOTHs MPOJUKTOBAHO HEOOXOIUMOCTBHIO 0OECTeUeHHs YCIOBUM Ul peIIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpask Mperoiaraet
dopmupoBaHHe y OOYy4arOIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe MmecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOUIMXCs MPEICTaBICHUNH O HAaydyHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIOLWHW, CO3Ma&T YCIOBHS IUIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dopmupoBaHusl (PYHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M 0Oe3omacHoro obpasa
’KHU3HU, SKOJIOTUYECKOT'O MBIIIIEHHS, IEHHOCTHOTO OTHOILLEHUS K )KMBOW MPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHS HWMEET TakXkKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMAIM3AIK oOyJarommxcs. M3yuenue
O6uonorun obecrieynBaet yCIOBUSA TSt (dbopmupoBaHus WHTEIJICKTYalbHBIX,
KOMMYHHMKAIIMOHHBIX U HH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYJIBTYpbI, CIOCOOCTBYET
MHTETpaluyl OMOJIOTHUECKUX 3HAHUHU C TMPEICTABICHUSAMH U3 JIPYTUX Y4YEOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBaHHbIe MMOJI0KEHUS O TTpeIHA3HAYCHUHN Y4eOHOTO



npenmera «buonorus» cocraBUiIM  OCHOBY Ul ONpENENECHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHUIO €r0 COACPKaHUs, IPEACTABICHHOTO B IPOrpaMme Mo OMOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE OCYLIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbl, ONpEAESIOnne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBHl COJIEPIKAHUs, KOTOphIE CIy>)KaT OCHOBOM i  (OpMHUpPOBaHUS
NPEJICTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHUHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro Marepuajga B IporpamMmme Mo OHOJIOTHUH
OCYIIECTBIIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIIMYUTEIBHBIX OCOOCHHOCTAX
JKUBOM TPUPOJIBI, O €€ YpPOBHEBON OpraHu3aliyd U HBOJIONHMHU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTo mnpeamera «BbHONOTHs» BBIIEICHBI CICAYIONINE COACPIKATEIbHBIC JINHUU:
«buonorus kak Hayka. MeToabl Hay4yHOro mo3HaHusy, «KieTka kak Ouonoruyeckas CUCTeMay,
«Opranusm kak Ouosiornyeckas cuctema», «Cucrtema U MHOroo0pa3ue OopraHMuecKoro Mupay,
«OBOJIOLHS )KUBOH MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

Leny u3ydyenuss yueOHoro mnpeamera «buosorus»» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00y4JalImMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCI0JIb30BaTh 3TU 3HAHUS U TPAMOTHBIX JICWCTBHI B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUMW O OWOJOTHYECKUX TEOPHSIX, YUYEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWIaX, CIY>KalIMX OCHOBOW sl (OpMHUpPOBAHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOW KapTUHE MHpa, O METOAaxX HAy4YHOIro ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHBBIX CHCTEM pPa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIONTUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUSIX B OUOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISJIOB,
UeH U MOIX0I0B K U3yUEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIiy;

CTAaHOBJICHHE Yy oOydJarommxcs oOmeld KyJabTypbl, (YHKIIMOHAJILHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHE Yy OOYYArOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OHMOIOTHYECKHX
3HAHWN B MPAKTHYECKOW JEATEIHPHOCTH YEJIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUIIMHCKUAX
TEXHOJIOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBON MPUPOJIHI,
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOIEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OHMOJOTUYECKHUX UCCIIEIOBAHMI;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWMA JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYPHI, 171 HGOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U YMEHUN B TOBCEJIHEBHON JKU3HU TS OIEHKH
MOCJIC/ICTBHM CBOEHM JIEATETLHOCTH IO OTHOIICHHWIO K OKPYXKAIOIIeH cpene, COOCTBEHHOMY
3J10pOBbI0, 00OCHOBAHHE U COOIIOZCHNE Mep MPO(PUIAKTUKH 3a00JICBaHUA.

B cucreme cpennero obmiero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBeHHO-HAYUHBIE TPEAMETHI.

Jnis u3yueHus 6uonoruu Ha 6a30BOM ypOBHE CPEIHEro OOIIero 0Opa3oBaHMs OTBOIUTCS
68 gacoB: B 10 kmacce — 34 gaca (1 gac B Henmento), B 11 knmacce — 34 gaca (1 gac B Henmernio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHUYECKUMH WU JIPYTUMH
€CTECTBEHHBIMH Haykamu, ¢uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAy4YHOH KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaAYK.

Mertonbl O3HAHUS )KUBOW MPUPOAbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONMCaHUE, U3MEPEHHUE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

TaGnuupl 1 cxembl: «MeTobl TO3HAHUS KUBOU IIPUPOABIY.

JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pas3MYHBIX METOJOB IpPU H3YUECHUHU
OMOJIOrN4eCKUX O0OBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xuseie cucreMbl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owonornu. OTiauume >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpolicTBa OuwocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIM, OPraHU3MEHHBIM,  MOINYJALHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HUY», «YPOBHU OpraHM3alMM >KUBON
IPUPOABDY.

O6opynoBanue: mojaens Mosiekysbl JTHK.

Tema 3. XumMu4ecKkHii cOCTaB U CTPOCHHE KJIECTKH.

XHAMHMYECKMH  COCTaB  KIIETKH. XHAMHYECKHE  DIJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMM BOJABl M MUHEpPAJbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHne 0eIKOB. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMMbl€ AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKMM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Orianuust  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpOB.

VYrneBoabl: MOHOCaXapH/ibl (TJII0KO03a, pubo3a U J1e30KCHpr003a), Aucaxapuasl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeiIoao3a). buomorndyeckue (yHKUNUU
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPOGHOOHBIE
cBoiicTBa. buonornueckue GpyHkumu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUMHUIOB Kak
HCTOYHUKOB DHEPIHH.

Hyxneunossie kucnotsl: JITHK u PHK. Hykneortuasl — MOHOMEpB! HYKJIEMHOBBIX KUCIOT.
Crpoenne u ¢ynkmum JIHK. Crpoenne m ¢ynkmum PHK. Buger PHK. AT®: crpoenue u
byHKIHN.

[utomoruss — Hayka o kjeTke. KietouHass Teopusi — mpuMep B3aUMOJCUCTBUS WU U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHUS KIICTKH.

Knerka kak nenoctHas »xuBas cucrema. OOLMe NpU3HAKKM KIETOK: 3aMKHYTas HapysKHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.



Tunsl KIETOK: 3yKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTpOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHne 5yKapHOTHYECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkHuu. lluTomnmaszmMa u e€ oOpraHOUIBL
OnnomemOpanubie opranonasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IuIacTUibl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTHUI.
Buner minactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. BritoueHus.

SAnpo — perynaTopHblil HeHTp KiIeTkH. CTpoeHue sapa: siiepHas 000104Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIECH,
«PacnpeeneHre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuubr u cxemsl: «Ilepuoamyeckas TaOnMIa XMUMHUYECKHX 3IIEMEHTOB», «CTpoeHune
MOJIEKYJIbI BOJbI», «buocunres 6enka», «CTpoeHue MoneKyisl 6emnka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapuoTUIeCKOn
KJIeTKN», «CTpoeHue MXUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

OO6opynoBaHue: CBETOBOW MMKpPOCKOM, 00OpYyJIOBaHUE Ui NPOBEACHUS HAOIIOJICHHMH,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl pPacTUTENbHbBIX, JKUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHs KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMUCAHHUE».

Tema 4. 7KusHenesTeIbHOCTD KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonusma. Posb
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUHU B IOHUMAHUHN METa0O0IU3Ma.

Tunbl oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHbif. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBas ¢a3bl ¢orocuHTe3a. Peakiuu ¢dorocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HH Ha 3emuie. Briusaune ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHMA.

XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYEHWE XEMOCHHTE3a I KU3HH Ha
3emue.

DHepreTuyeckuidi oOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucinopoaHoe OKHCIIEHHME, WIM  KJIETOYHOE  JibIXxaHWe. OKHUCIUTENIBbHOE
dochopmmupoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmarus u JHK. Peamuzamus
TeHEeTHYeCKOo MHpopMaMu B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
MatpuuHbldi cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Dramnbl Tpancasanun. Koguposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oernka.

Heknerounsie Qopmbl ku3Hu — BHUpyChl. Mcrtopus otkpeitus BupycoB (/. .
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IIUKIIA BUPYcOB. bakTepuodaru. bonesnu



pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepUIMTa YeT0oBeKa

(BUY) - Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHINIHs, peBEpTaza W UHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUMA.
JleMoOHCTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmuer w cxembl: «Tumbl  mutanus», «Mertabonu3sm»,  «MHUTOXOHAPHUSY,
«DHepreTnueckuii oomMen», «Xmopormitact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHermueckwii  kom», «Bupyce,
«baktepuodarn», «Ctpoenune u ku3HeHHbIM 1mka Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
Oenka», «CTpoeHHE KIETKN», MOjieb cTpykTypsl JIHK.

Tema S. PazMHoOKeHMe M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1ukin, wiaM XU3HEHHBIM Uk kieTtku. MHtepdaza m mwuros. Ilponeccst,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTHuIl. JMIIOWIHBIMN W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune xnerkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxondiiye Ha pasHbIX
CTagusaX MUTO3a. brojioruaeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — aronTo3.

@DopMBI  pa3MHOKCHHSI OPraHM3MOB: Oeclloyioe W  IOJIOBOE. Bwuabl  Oecronoro
Pa3MHOXKEHUS: JIeJIEHHe HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BETE€TATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KJIOHHPOBAaHWE OPTaHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TooBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meiio3. Cragun wmeitoza. Ilpoueccsl, mpoucxoasimue Ha cTaausx merosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KHBOTHBIX. [looBBIE kKene3bl:
CEeMEHHUKHU U simyHuKU. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepmMaTo30u,
AllIeKIIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHOHANBbHOE pPa3BUTHE (IMOPHUOTEHE3).
Otanbl SMOPHUOHAIBHOTO PAa3BUTHS Yy TO3BOHOYHBIX >KMBOTHBIX: JpOOJEHWE, TacCTPyIsIus,
opranorenes. [loctamOproHanbHOEe pa3BUTHE. THIBI MOCTIMOPHOHATHHOTO PA3BUTHUS: TPSIMOE,
HenpsiMoe (JIM4uHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOre€He3 IIBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH, CTAIUHN
pa3BUTHSL.

JdemoHcTpanmuu:

Tabmuiel U cxeMbl: «@OpPMBI pa3MHOXKEHHUS OPTaHU3MOBY, «J{BOHHOE OMIIOOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BererarnBHOoe pa3MHOXEHHWE pacTeHUi», «JleleHne KIeTKu
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBIH UK,
«Pemmukanus JJHK», «Murtos», «Meiosy, «lIpsmoe u Henpsimoe pa3Butuey, «l'ameToreHes y
MJIEKOMUTAIOIINX U YeNloBeKa», « OCHOBHBIEC CTa I OHTOTEHE3a).

O6opynoBaHue: MHKPOCKOI, MHUKporpenaparbl «CrepMaTo30Uibl MIIEKOMUTAIOLIET0),
«Slinexnerka mekonuTarouero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoaeNb-anruKamnus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBI.

JlabopaTopHble U NIpaKkTHYeCcKHue padoThl:

JlaGopaTtopnast pabora Ne 3. «HabOmroneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.



JlaGopatopnast pabora Ne 4. «V3ydeHuwe CTpPOCHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax».

Tema 6. HaciiencTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTMKH. Posib OMUTONOrMM M
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKian poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroasl TeHeTHKHU (THOPUIOJIOTHUYECKHM, LHMTOTCHETUYECKUH, MOJIEKYJIIPHO-
reHetuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTU  HAcJeAOBaHWS  INPU3HAKOB, YycTaHoOBIeHHble [.  MeHnenem.
MonorubpuaHoe ckpenBaHie. 3aKOH eIMHO00paswsi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurubpunHoe CKpemMBaHHE. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEE CKPEIIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeTICHHsI TEHOTUIIA OCOOU.

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
Hacje10BaHUIo TeHoB. HapylieHue cuenyieHnsi reHOB B pe3yjibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCKre KapThl.

['enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3mbl. HacienoBaHne NpPU3HAKOB, CUEIICHHBIX C
MIOJIOM.

N3MeHunBOCTh. BUIbl ©3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POb cpeabl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKAIUOHHOW HW3MEHYHBOCTH.
Bapuanuonsslil psa n BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonnyecTBeHHbIE 1
KaueCTBEHHbBIE IPU3HAKU U UX HOopMa peaknuu. CBoicTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, winM TreHOTUIIMYECKAs, N3MEHUMBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalloHHas
n3MeHYNBOCTh. Kitaccudukanus wmyTtamuii: reHHble, XpOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
NPUYMHBI MyTaluii. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEACTBEHHOM
m3menunBocty H. . BaBunosa.

BuesaepHas HaCIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
reHealoTHYeCcKuii, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OUOXUMHUYECKHH, MOIEKYJISIpPHO-
reHetndeckuii. COBPEMEHHOE OIpPEJEICHUE TEHOTHUIA: MOJHON€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ momorpio [I1[P-ananusa. HacnenctBenHbie 3a0oneBaHus
YeJOBEeKa: TeHHbIe Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacroioKEHHOCTHIO,
xpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuntIMTIBI 310pOBOTO O0pa3a >KWU3HH, JUATHOCTUKH, MPOMOUIAKTHKNA U JICYCHUSI TEHETUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYJIBTUPOBAHHUE. 3HAYCHHE MEAMIIMHCKOW TEeHETHKU B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHISCKUX 3a00JICBaHHI YeTIOBEKaA.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumocgees-
Pecosckuii, H. Y. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpPEHIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TaMeTy,
«lurubpuanoe ckpeumBanue», «LuTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUS,
«Merio3», «B3auMoaencTBie ajielIbHbIX T'€HOB», «['eHeTnueckrne KapThl paCTEHUM, JKUBOTHBIX
U 4enoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHUS, CLEIUIEHHOIO C MOJOMY,
«KapuoTunsl uYenoBeka W IKUBOTHBIX», «Bumbl wu3MeHumBocth», «MonudukanrmonHas
U3MEHUYUBOCTHY», «HacnenoBanmue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.



Ob6opynoBanue: Monenu-anmiukauuu «MoHoruOpunHoe ckpemuBanue», «HemonHoe
JOMUHUpOBaHue», «JluruOpumHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKPOCKON H
Mukpornpenapar «Jpo3oduna» (Hopma, mytanuu GopMbl KPbUIEEB U OKpPAcKu Tela), repdbapuit
«I"0pox OCEBHOW».

JlaGopaTopHble H NpaKkTH4YecKHe padoThbI:

Jlaboparopuas pabota Ne 5. «3ydyeHue pe3ybTaTOB MOHOTUOPUIHOTO U AUTHOPUITHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopuas pabota Ne 6. «M3yueHre MOAMPUKAITMOHHON H3MEHYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI.

JlaGopatopnass pabora Ne 7. «AHamu3 MyTanmmid y JApo30pMIbI Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U Ipoliecc. 3apokKIeHUe CeJeKInu U goMectukanus. Yuenne H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpaszus KyJIbTYpHBIX pacTeHuil. L[eHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOPOJa, LITAMM.

CoBpeMeHHbBIE METOJbI CeIeKIUU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOpPHI B CENEKLIUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUE — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm ruOpugHas Cuia.
Heponcteennoe ckpemmBanune — ayrtOpuauHr. OtnanéHHas ruOpummsanmuss U e€  yCIexH.
HckyccTBeHHBIM MyTareHe3 W IOJIYy4Y€HUE IOJIUIUIONJI0B. JIOCTHIKEHMS CEeNEeKUUU PpPacTEeHUM,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

brorexHonoruss Kak OTpaciab NPOM3BOACTBA. ['€HHas WH)KEHEpHUs. OTalbl CO3JaHUA
pexomOunantHoit JIHK u Tpancrensnsix opranusmoB. Kierounas wunxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHHil. KiloHMpoBaHNe BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHM3MOB. OKOJOTMYECKHMEe M 3Tudeckue mnpobiaemsl. I'MO -
TFeHEeTUYECKU MOJAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. @. lBaHos.

Tabmuupel u cxembl: Kapra «LleHTpbl NpOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHni», «Ilopoasl TOMalIHUX >KUBOTHBIX», «COpTa KyJBTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HanoBay, «[lomummongus», «OOBEKTHI
O6uoTtexHonorun», «Kiaerounele KylabTypbl M KIOHMpOBaHUE», «KOHCTpyHpoBaHHE U MEpPEeHOC
TE€HOB, XpPOMOCOM).

Ob6opynoBaHue: MYJSDKM IUIOAOB U KOPHEIJIOZOB JTUKUX (OPM M KYJIBTYpPHBIX COPTOB
pactenui, repoapuii « CebCKOX03sICTBEHHBIE PACTEHUS.

JlabopaTopHblie U NIpaKkTHYeCKHue padoThl:

Okckypeusi « OCHOBHBIE METOJBI M JIOCTHXKEHUS CEJeKIMU PAaCTeHMH M KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAHIMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosronMOHHAsA 0HOJIOTHS.

ITpennochbIKM BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. OBOJIOLMOHHAS TEOpUS U €€
MecTO B OMOJI0rMH. BiMsiHue 3BOMIOLIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U IPYTHX HAyK.

CBuzerenbcTBa 3BomonuH. [laneoHToOrMYECKHE: TOCIEN0BATENBHOCTh OSABICHUS
BUJIOB B MAJICOHTOJIOIMYECKOH JIETONUCH, NIepexoiHble (opMbl. bruoreorpaduueckue: cxoiacTBo
U paznuuue GayH u GIop MaTepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3Myusl 3MOPHUOHOB DPA3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIC, PYIUMEHTapHbIE OpTraHbl,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMs JIapBHHU3MA.
JIBIKymiue CHJbl SBOJNIOUMH BUAOB 10 JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCOB, HeONpelenéHHas HW3MEHYMBOCTb, OOppOa 3a CyIlIECTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonmynanusa kak eIMHUIA BUAA U IBOJIIOLIUU.

JBwxymue cuibl ((pakTopsl) BOIIOLIUM BUAOB B NpHpoje. MyTallMOHHBIM mpoluecc U
KOMOWHATHBHAs HM3MEHUYMBOCTh. [lomynsuuonHble BONHBI W Jpeld reHoB. M3omsuus u
MUTIpanus.

EcrectBennblii oTO00p — Hampaistomuid ¢daktop sBomonnd. DopMbel eCcTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yJIbTaT dBOJIIONUH. [Ipumepsl mpucnocoOnenuit
y Opranu3mMoB. ApoMop(}03bl U UIMOATANITALIIH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

Makpossomtonus. @opmbl 3BoIOLUU: (UIETUYECKAs, [UBEPIeHTHAs, KOHBEPreHTHasl,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxneHne  OT  HeCNEUMAIU3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crenyanu3anus. AanTUBHAs paguanus.
JleMoHCTpanum:

IToprpetsr: K. JIunnen, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkensb, @. Mromnep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BuTue opraHmdeckoro mupa Ha 3emie», «3apOobIIIu
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukcy, «®PopMbl OOprObI 3a CYIIECTBOBaHHEY,
«EctectBenHbIlt  0TOOp», «MHOroo0pasue CcopToB pacTeHuil», «MHorooOpasue Mopos
JKUBOTHBIX), «ITomymnsimumy, «MyTanuonHas U3MEHYHBOCTDHY, «ApoMopdo3bI»,
«Mmnoananranuny», «OO0mas nereHepanusy, «JBwxyie cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nytemectsus Y. lapsuna», «bopsba 3a cyuiectBoBaHue», «IIpucrnocoO0ieHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUJ000Pa30BAHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPacKH, HaOOp TUIOA0B U
ceMsiH, kosutekuus «IIpumepsl 3aIIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HaIpPaBIJIEHUS IBOJIOLUNY», 00bEMHAs MoJieb « CTpOEHHE TOJIOBHOIO MO3Ta O3BOHOYHBIX).

Buoreorpaduyeckas kapra wmwupa, KoieKius «@DOpMBI COXPAaHHOCTH MCKOMAeMbIX
’KUBOTHBIX U pacTeHMil», Mojenb anrmuukaius «llepekpéct xpomocom», BllaxHbIE MpenapaThbl
«Pa3Butne HacekoMoro», «Pa3BuTme mnATYIIKM», MHKporpenapar «Jlpozoduiay (HOpMma,
MyTaluu GOpMBI KPbUIHEB U OKPACKU TEJa).

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

JlabopaTtopnast pabota Ne 1. «CpaBHEeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIOY.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHay4HBIC IIPEICTaBICHUS O 3apOXKACHUHU XKU3HHU. HaydHble rumores3sl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKHX  BCIIECTB M3  HEOPTaHWYECKUX. OJKCIIEPUMEHTAIBHOE  IOATBEPIKICHUE
XUMHUYECKOW 3BorOIMKU. HauanpHble Tanel Ouonorundeckoit sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHuE MEMOpPAHHBIX CTPYKTYpP M BO3ZHUKHOBEHHUE MPOTOKIETKU. [lepBble KIEeTKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIIIT KUBBIX OPTaHU3MOB.



Pazeutne ku3HM Ha 3emsie 1o d3pam W nepuomaMm. Karapxed. Apxeiickas u
nporepo3oiickast 3pel. [laneos3oiickas spa u €€ NEpPHOIb: KEMOPHUICKUNA, OpPJTOBUKCKHUH,
CUITyPUHCKHUH, T€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

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

Kaiino3zoiickas spa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OoTpaskeHue 3BoJifolud. OCHOBHBIE CHCTEMAaTHUYECKUE
TPYIIIBl OPTaHU3MOB.

OBojronusi 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpelncTaBieHHil O
IIPOUCXOXKACHNUN YesloBeKa. MeToibl 3yueHus: anTpororese3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMAaTUUYECKOE MTOJIOKEHUE YETIOBEKa.

HBwxymue cuibl  (pakTopbl) aHTpomoreHesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MBIILICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIH,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublid. Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBaHUS, 00JACTh PaCHpPOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAs  (a3MaTCKO-aMepuKaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:

[Toptpetsr: ®. Penn, JI. ITactep, A. 1. Onapusn, C. Mumnep, I'. FOpu, Y. JlapBun.

Tabmume! u cxembl: «Bo3nukHoBeHne COMHEYHON CHCTeMbD», «Pa3BUTHE OpraHMYECKOTo
mupa», «PacrurenpHas knetka», <« KuBoTHas kiertka», «l[Ipokapuornueckas KieTkay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupay», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YyeJloBeKa U YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJOTUYECKHX HAXOJ0K
MPEAKOB COBPEMEHHOIO 4eloBeKay, «JlpeBHeimue moan», «JpeBHue moam», «llepBbie
COBpPEMEHHBIE JTION», «UenoBeuecKkre pach».

Ob6opynoBanue: Myisku  «IIpoucxoxkaenune denoBeka» (OIOCTBI  aBCTpPaAJIONMTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIK M300pakeHHs KaMEHHBIX OpyIuit
MEPBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpHl, pyOuia, ckpebdia), TeoXpoHOJIOTHYeCKas Ta0iuIa,
KoJuTeKus «@OopMbl COXPAHHOCTH MUCKOIMAEMBIX )KMBOTHBIX U PaCTEHHUI».

JlabopaTopHblie U NIpaKkTHYeCKHue padoThl:

[IpakTtuueckas padora Ne 1. «3ydyeHue MCKOmaeMbIX OCTaTKOB PacTEHUM M KMBOTHBIX B
KOJUIEKLIHSAX.

DKCKypcusi «IBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WITH
KpaeBequecKuil My3en).

Tema 3. Opranusmbl U OKpY KaloLias cpeaa.

OKOJIOTHSl Kak Hayka. 3aJadyd M pas3lelbl dSKOJOTUHM. MeToabl 3KOJIOIMYeCKUX
HCCJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAs,  HA3eMHO-BO3JYIIHAs,  IOYBCHHAs,
BHYTpUOpPraHU3MEHHasl.

Okonoruyeckne (akropel. Kiaccudukanms skonorndeckux (axkTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrE IKOJIOTHYECKUX (PAKTOPOB HA OPTraHU3MBI.

AbGuoTtnueckue  (aKTOpPBl:  CBET, TEMIEparypa, BIAKHOCTb.  DOTONEPHOAU3M.
[TpucniocoOneHust OpraHu3MoB K AeHCTBHIO a0nOTHUYECKUX (akTopoB. bruojornueckre puTMbl.



buotnueckne  ¢dakTopel. Buumbl OHOTHMYECKHMX  B3aUMOJACHCTBUN:  KOHKYPCHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJIeOHUYECTBO). AMEHCAINU3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyssauud. OCHOBHBIE IIOKA3aTead IOIMYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JuHammxa
YHCJICHHOCTH HOIYJISALUU U €€ PEeryJIsaLysL.

JleMoOHCTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, O. I'ekkens.

Tabmuupl u cxemsl: kapta «[Ipupoausie 30ub1 3emun», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«®oronepuogusm», «llomynauun», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJISILIUU
uH}y30pun-Tyhenpkm», «llumespie menm.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

JlaboparopHuas padota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
o0UTaHUN.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas pabora Ne 2. «Iloxcuér mI0THOCTU NOMYJISALMHA Pa3HBIX BUAOB PACTCHUN.

Tema 4. CooO1mecTBa U IK0JIOTHYeCKHEe CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  Ouoll€eHO3a:  BMJOBas,
POCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunpl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [lonsTne 00 sKocHcTeME M OHOreoleHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: IPOAYLEHTbl, KOHCYMEHTbHI, pEAYyLEHTHI.
KpyroBopor BemiecTB M MOTOK 3HEpruuM B 3Kocucteme. Tpoduyeckue (mMUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKAa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIUSA. DKOJIOTMYECKHE NHpaMHJIbl: HPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTb, CAMOPETYJIsLusl, pazButue. CyKieccus.

[TpuponHble 3KOCHCTEMBL. ODKOCHUCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOIO WU
IIMPOKOJINCTBEHHOTO JiEca.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocUCTeMBl. buosnoruueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak NI00ATbHON 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B OMochepe.

KpyroBopotsl BemiecTB U OMOTr€OXMMHYECKHE ILMKJIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MeHEHUs B Ouochepe. [ modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocyuecTBoBaHM€e NPUPOJBI U UyeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBA PallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU PECypcaMH U UX
UCIOJIb30BaHue. JlocTukeHust OMOIOrUM U OXpaHa MPUPO/IBIL.

JleMoHCTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumel u cxemsbl: «[lumessie 1enu», «bruoreHo3: coctaB U cTpykrypa», «lIpupoaHbie
coobmiectBay, «llemn mnuranHusy, «Okonormyeckas nupamuga», «buochepa u uenoBex»,
«JKOocUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «DKOCUCTEMAa XBOMHOro Jeca», «buoleHos
BOJOEMay», «ArponeHo3», «lIpuMepHble aHTPONOreHHbIE BO3ACHCTBUS HAa IPUPOAY,
«BakHelue MCTOYHMKU 3arpsi3HEHHUS BO3JyXa U I'PYHTOBBIX BOI», «llouBa — BakHelInas
cocTaisitomas ouochepnn», «DakTophl Aerpaganuu nouBy, «IlapHuKoBEI 3P dekT», «DakTophl
PaIuoaKTUBHOTO 3arpsi3sHeHUs: Onocdeprl», «O01mas cTpykrypa 6uocheps», «Pacnpocrpanenue



Xu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B 6mocdepe»,
«KpyroBopot azora B pUpOIE».

O6opynoBanue: MO/eJIb-aNIUINKaus «Tunnuneie OHOLIEHO3BI», repbapuii
«PacturenpHpie  cooOmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurenw — BakHEHIIHX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TepOapuui U KOJUICKIIMM pPAcTeHUH U  KUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kuura Poccuiickoin
denepaunu, M300paxeHUs OXpaHsAEMBbIX BHJIOB pacTeHui u YKUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TMPOI'PAMMBI 110 BUOJIOI'MU
HA BA30BOM YPOBHE CPEJJHEI'O OBILIET'O OBPA30BAHUA

Cornacho ®I'OC COOQO, ycraHaBnuBaroTcsi TpeOOBaHUSA K pe3yjbTaTaM OCBOCHUS
00YyYaloUIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUIYHOCTHBIM, METAPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYpPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buonorusay BbIJICJICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAaHHME OOYyYaroIIMMHCA  POCCUHUCKONW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEAEIIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEKIEHUM JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TpaJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYaroOIIMXCsl PYKOBOACTBOBATHCA B
cBOCH JACATCIIbPHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUCymuruMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInaHOCTHBIE pe3yNbTaThl OCBOCHHS Npenmera «bHojorus» HOCTHraroTCs B €IUHCTBE
qu6HOI\/JI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMI/I
COLIMOKYJIBTYPHBIMHU, UCTOPHUYECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAECHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIUYHOCTH, MATPUOTH3MA,
YBaXXEHUA K 3aKOHY U IIPaBOIOPSAIKY, YEIOBEKY TpPyZa W CTaplieMy IIOKOJIEHHUIO, B3aHUMHOIO
YBOXKEHUS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH cpee.

JImdHOCTHBIE pe3yJbTaThl OCBOCHHsS y4eOHOTo mpeamera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacIIMpeHHe KU3HEHHOTO ONbITa U ONbITa JAESITEIBHOCTH B MPOLECCE Pealn3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaxIaHCKOr0 BOCIIUTAHMSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMM  00ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX IIpaB M O6H33HHOCTCI\/'I, YBaXXCHHUEC 3aKOHaA H
MIPABOIIOPAIKA;

TOTOBHOCTHh K COBMECTHOI TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU yqe6HBIX IIPOCKTOB,
pelIeHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUEC YUYUTBIBATH B CBOUX )IeflCTBPISIX HGO6XOJII/IMOCTI) KOHCTPYKTHUBHOI'O
B3aMMOJICHCTBUS JIOJIEH ¢ pa3HBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMHU IEHHOCTSMH U COLUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTL K COTPYAHHYCCTBY B IMPOLCCCC COBMCCTHOI'O BbIITOJIHCHUA y‘-I€6HI>IX,
MO3HABATENIbHBIX M UCCIEOBATEIbCKUX 3a[ad, YBAXXUTEIBHOIO OTHOLIECHUS K MHEHHIO
OTIITIOHEHTOB NP 00CYX JACHUH CIIOPHBIX BOMIPOCOB OMOJIOTUIECKOTO CONEPIKAHNUS,

TOTOBHOCTb K TYMAHUTApPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON HICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TrOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH SI3bIK U KYJIBTYPY, IPOIIIOE M HACTOsIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUIO M MAMSITHUKAM TPUPOJIBI,
nocTkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJIEHUE M pa3BUTHE
OHMOJ0TUM, TOHUMAaHKS 3HAYeHUs1 OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:xx 1IEHHOCTh, TOTOBHOCTb K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYyXOBHBIX LICHHOCTEN POCCUICKOrO HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTONYNBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMUTENSM, CO3JaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3cTeTHYeCKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUIA;

MOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B DPa3HBbIX BUJAX HCKYCCTBa, CTPEMIICHHE IMPOSIBISATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTAHHUS, (OPMHPOBAHUA  KYJbTYPbI 30POBbSI M
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

MOHUMaHWE W pealin3alus 310pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
coOI0ZIeHHe TUTUEHHUYECKHUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHass (u3nuYecKas aKTHUBHOCTh), OEpeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHUMAaHWE IIEHHOCTH TIpaBUJ WHIAWBUIYAIBHOTO M KOJUIEKTHBHOTO 0€301acHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TIOCJIEICTBUI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHHS aJIKOTOJS,
HApPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKOW M COIMAIBLHOM HAPABJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
NeSITeIbHOCTD;

UMHTEpEC K pa3imuyHbiM chepam mpodeccHOHANBbHON AESITeNTbHOCTH, YMEHHE COBEPINATh
OCO3HAHHBIN BEIOOP OyayIei mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHMIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUHM Bcel
KHU3HU;

7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIIEHHE K MPHUPOJIe KaK NCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBILIICHHE YPOBHS SKOJOTMYECKON KYJIbTYphbl: MPHOOpETEHHE OMbITa IJIAHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX TOCIEACTBUN JJIsl OKPYKAIOIIEH CPEIbl;

OCO3HaHHUE T1100aJIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0sIeM U MyTel UX peleHus;



CIIOCOOHOCTH UCMOJBb30BaTh MpUOOpeTaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IPH PEIICHUU TPOOTEM, CBS3aHHBIX C PANMOHAIBHBIM IMPHUPOAOIOIE30BaHNEM (COOII0ICHUE
IpaBUJI MOBEICHUS B INPUPOJIEC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUJOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEINpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAOUIEH NPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC YKOJIOTHUECKUE MOCISACTBUS MPEIITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4YMe Pa3BUTOTO HKOJOTHYECKOTO MBIILICHUS, SKOJOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MIPaKTUYECKOU JeATEIbHOCTH 3KOJOTHUECKOW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKH © OOIIECTBEHHOW TMPaKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M UATATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aMMOICHCTBHS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

NOHMMaHUE creuupuKu OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3JIJaHUU LIEJIOCTHOTO MpeICTaBIeHHs 00 OKpyKaroIlieM
MHpE Kak O EeIUHCTBE MPUPOJABI, YEJIOBEKa U OOIIeCTBAa, B TMO3HAHUU HPHUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH nmpo0aeM CoXpaHEHHs MPUPOTHOTO PAaBHOBECHS,;

yOKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMH: OOCCTICUCHUS
HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTeH BBIXO/AA U3 TII0OATBHBIX
HKOJIOTMUYECKUX MPOoOJIeM U o0ecrieueHus mepexoa K yCTOWYMBOMY Pa3BUTHIO, PAIUOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IIEJNSX TMOBBIIICHUS 0O0IIeH
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHATIBHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEeMOil pU U3y4eHUN OHOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJOB TO3HAHMSI, HMCIOJb3YyEeMBbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONy4YaeMble 3HAHUS IS aHajdn3a U OOBSICHEHHS SBICHUUN
OKPY’KaIOIIET0 MHUpa M MPOUCXOANIUX B HEM HM3MEHEHMM, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyuYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHMOJOTHYECKHE 3HAHHS s PelIeHUs
po0JIeM B peasIbHBIX )KH3HEHHBIX CUTYaIHsX;

OCO3HAHUE I[EHHOCTH HAyYHOM JEATETbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
MCCIIEI0OBATENbCKYIO ACSITENPHOCTh HHAUBUIYAILHO U B TPYTIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMU
NOTPeOHOCTAMH.

METANPEJMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe pe3yIbTaThl OCBOCHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCA  MEXIUCHUIUIMHAPHBIC
(MeXmpenMeTHbIE) 0OLIeHayYHbIe TOHATHS, OTPAXKAIOIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/I0B MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, TPOIIeCC, CHCTEeMa, HAayuHBId (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCcleoBaHUe, HAOII0JeHNe, W3MEpPEHHE, SKCIEPUMEHT U APYTUX), YHUBEpCaIbHbIC
yueOHble NeiicTBUs (TO3HaBaTelbHbIE, KOMMYHHKATUBHbIE, PETYJISTHBHBIE), 00ECIIEUUBAIOIIIE



dbopMupoBaHre (QPYHKIIMOHAIBHON I'PaMOTHOCTH M COIMAJIbHOM KOMIETEHLHH 00ydYaroImxcs,
CIIOCOOHOCTh 00y4Jaromuxcst KCII0Ib30BaTh OCBOCHHBIC MEXTUCIUTTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble yueOHBbIE AEWCTBUS B II03HABATEIBHOU U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OCBOSHHUS MPOrpPaMMBbl CpeIHEro ooiiero odpazoBaHUs
JIOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHUE JIeiiCTBHS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyallM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIONIb30BaTh IPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIICHUS (aHaK3a,
CHHTE3a, CpaBHEHHS, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHMYECKHX
MOHTUN (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMHU MOHITUSIMH);

OTIPE/ICIIATh IEIH JEATEIHHOCTH, 3ajaBas TNapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHUTD PE3yJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIOJIb30BaTh OHMOJIOTMUYECKHUE TOHSTHS JUIsi OOBSICHEHUsS ()AaKTOB W SIBICHUW YKHBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOJIBI M 3aKJTFOYCHUS,

MPUMEHSTh CXEMHO-MO/JICIbHBIE CPEACTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHONIICHUN B M3y4aeMbIX OMOJIOTMYCCKUX OOBEKTAaX, a TaKKe MPOTUBOPEUHI pPa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTbeIBaTh IUIAH PEHICHUS MPOOIIEMBI ¢ YIETOM aHAIM3a UMEIOIUXCS MaTePUATBHBIX
Y HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJMHHUPOBATh M BBINOJNHATH pPadOTy B YCIOBHSX pPEaTbHOr0, BUPTYaIbHOTO U
KOMOMHHPOBAaHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

2) 6azoBbIe HCCIEA0BATENbCKUE eiiCTBHS:

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKON U TPOCKTHOW JESITeTbHOCTH, HaBBIKAMHU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITETFHOMY TOMCKY METO/IOB
peIIeHUs TPAKTUICCKHUX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIONIb30BaTh PA3JMYHbIE BHUABI ACSITEIFHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUA, €r0
WHTEPIIPETAIIMH, TTPEOOPA30BAHUI0 W NMPUMCHCHHIO B YUEOHBIX CHTYAIMsIX, B TOM YHCIE MPU
CO3aHUH YYE€OHBIX U COI[UAIBHBIX TPOEKTOB;

(GbopMUPOBATh HAYYHBIA THI MBIIIJICHUS, BIaJIeTh HAYYHOW TCPMUHOJIOTHEH, KITFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEbHOW ACSITEIBPHOCTH U
JKU3HEHHBIX CUTYaIlUsX;

BBISBJISITH NPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3a]ady, BBIJIBUTATh
rUnore’y e€ pelleHusl, HaxOAuUTh AapTyMEHTHI IJIs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHHIA,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TIOMYYEHHBIE B XOJE peHICHHsS 3aJadd pPe3yJbTaThl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpeHoca CPeACTB M CIIOCOOOB JIEHCTBUS B
po(hecCHOHATBFHYIO CPeay;

yMETb TEPEHOCHTh 3HaHWS B  I[IO3HABATEJbHYI0O U  MPAKTUYECKyI0 oO0nacTu
KU3HEJEATEIILHOCTH;



YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE WUJEH, IpEAJararb OPUIMHAJIbHBIE MOAXOABI U PELICHMs, CTaBUTh
po0JIeMBbI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(MOpManuu (TeKcTe yueOHOro mocolus,
HAYYHO-TIONYJISIPHOW JUTEpaType, OMOJOTHUECKUX CIOBAapSX M CIPABOYHHMKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTre), aHAIW3UPOBaTh WHGOPMALMIO DPA3IUYHBIX BUIOB U (QOpPM
IIPEJICTaBIEHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYMBOCTD;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbI IpPU IOHCKE M O0TOOpe
Ounonoruveckoi nHGOpMaIuu, HeOOXO0IMMOM JIJIS BHITTOJIHEHUS yUCOHBIX 3a/1a4;

pUOOpeTaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPUIEHCTBOBAThH KYJIbTYPY aKTUBHOI'O UCIOJIb30BAHUS PA3INYHbIX [IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIbHYIO (GOpMYy MpeACTaBIeHUS OHOJIOTHYECKON
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIIONIb30BaTh HAyYHBIN $3bIK B KauecTBE CpEACTBa HpH paboTe C OMOJOTHYECKOU
uH(popMaLel: MPUMEHATh XUMUYECKUE, (PU3NYECKUE U MaTeMaTHYeCKUE 3HAKU U CHMBOJIBI,
dbopmynbl, abbpeBUaTypy, HOMEHKJIATYpY, HCIONb30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIQ/IeTh HABBIKAMHU pACMO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHDOPMALMOHHOU
0€30MacHOCTH JINYHOCTH.

OBiaieHue YHHBEPCAJIbHBIMHA KOMMYHUKATHBHBIMY J1eCTBUAMM:

1) o0menue:

OCYILECTBIIATh KOMMYHHMKAIIUM BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WIM JUCKYCCUM IO CYIIECTBY 0OCykJaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh
CY)KIEHHSI OTHOCUTEJIBHO BBINOJHEHMSI NIPEUIaraéMod 3aJaud, Y4YWUTHIBaTb WHTEPECH U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DJIUKTHBIX CUTyallui, YMETh CMT4aTh KOHQIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYTUX JIOAEH, IPOSIBIATh YBAXKUTEIBHOE OTHOLIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIMpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHaA IesiITeJIbHOCTh:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
peleHn OMONIOTNYEeCKOl MpoOsIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
dbopM B3aMMOEHCTBYS PHU pelIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN € y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAMHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENATh POIU C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJO0ro Y4acTHHKA KOMaHbl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeasiaraTh HOBBIE NPOEKTHI, OLIEHUBATh WJIEH C MO3ULUU HOBH3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3NIMYHBIX CHTyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU ACHCTBUAMM:

1) camoopranusanus:



UCMOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIEM M HUX pELICHHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUU LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEHUCTBUSX M IOCTYIIKax II0 OTHOLICHHUIO K >KMBOM IIPUPOAE, CBOEMY 3JOPOBBIO U 310POBBIO
OKpPYXKaroUIMX;

CaMOCTOSITENIBHO OCYILLECTBIISTh IO3HABATEIbHYIO JEATEIBHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTh COOCTBEHHBIE 3aJa4d B O0Opa30BATENbHOM JESATEIBHOCTH U
JKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAaH PeLIeHUs MpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MPEAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;

JieNlaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO IIMPOKOM 3pYIUIMH B Pa3HBIX 00JaCTAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICJIUTEJIbHBIX IIPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIIeKCUu
JUTSL OLIGHKY CUTYAallld, BHIOOPA BEPHOTO PEILICHHS,;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI PYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npuHsATHE ce0s M APYIUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHus mporpammbl COO mo 6uonoruu Ha 6a30BOM ypOBHE
BKJTFOYAIOT crienududeckue s yuyeOHoro npeaMera «buomorusy HaydHbIe 3HAHUS, YMEHUS U
CrocoObl JEHCTBHII 1O OCBOCHHUIO, HHTEPHpPETAlMd U MPeoOpa3oBaHUI0 3HAHWM, BHJIBI
ACATCIIBHOCTH 110 IMOJYYCHHIO HOBOI'O 3HAHUA W INPHUMCHCHHIO 3HAaHUU B Pa3IMIHBIX y‘—Ie6HI)IX
CUTyallusiX, a TakKe B pEaTbHBIX >KU3HEHHBIX CUTYyallMsX, CBS3aHHBIX C Owojorueil. B
porpaMMme NpeaMETHbIE Pe3yIbTaThl IPEACTABIEHBI 110 TOAaM 00y4YEeHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTpaXXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIIOTUM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX U 3apYOSKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouosornu, PyHKIIMOHAIBHOM TPaMOTHOCTH YEJIOBEKA IS PEIICHUS KU3HCHHBIX 3a/1a4;

YMCHUC PACKPBIBATL COACPIKAHUC 6I/IOJIOFI/I‘-I€CKI/IX TCPMHUHOB U MOHATHH: KHN3Hb, KJICTKA,
opranu3M, Merabosm3M (OOMEH BEIIECTB M NPEBpAIlCHHE JSHEPTHH), TOMEOCTa3
(camoperynsnusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEIEHUE
(pempoTyKIHsi), HACIEACTBEHHOCTh, HI3MEHUHMBOCTh, POCT H Pa3BUTHE;

YMCHUC WU3JIaraTb GI/IOHOI‘I/I‘-ICCKI/IG TCOpUHn (KJIGTO‘-IHaSI, XpOMOCOMHasA, MyTallMOHHAasd,
IEHTpaJbHAs JIOTMa MOJIEKYJsipHOUW Owosyorun), 3akoHbel (I'. Mennens, T. Moprana, H. N.



BaBuoBa) u yueHus (0 eHTpax MHOTrooOpasus U MPOUCXOXKIACHUS KyIbTypHbIX pactenuid H. 1.
BaswiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIaJIeTh METOJaMM Hay4HOTO NMO3HAHUS B OMOJIOTMU: HAOJIOJEHHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeLyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOPH U 3aKOHOB, YMEHHE JA€JaTh BIBOJbI HA OCHOBAaHUM IOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIIEIATH CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUsT SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCHHTEe3a, MMTO03a, Mei03a, OIIOJI0OTBOPEHUS, Pa3MHOXKEHUS, UHIUBUAYAILHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

yYMEHHE NPUMEHATh MOJTy4YEeHHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbI0 O0eCieueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
rPaMOTHOI'O TOBEACHHUSI B OKpYyXKalolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBHOIO
IPUPOIONOIB30BAHUS;

yYMEHHE pelliaTh 3JeMEHTapHbleé TIE€HETHYeCKHE 3aJayd Ha MOHO- M JAUTHOpHIHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIE0BAaHHE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIs IpeJicKa3aHMsl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE KPUTHYECKH OILIEHMBATh M HHTEPNPETHPOBaTh HMH(OpPMALHIO OHOJIOTrHYECKOrO
COJIepKaHUs, BKIIIOYAOLIYIO IICEBIOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOM MH(}OpMaLUY, HAyYHO-TIONYJIIpHbIE MaTepUasbl), STUUECKHUE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCBMEHHBIE W YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HHGOPMALMI0O M3 HECKOJbKMX HCTOYHHKOB, TIPaMOTHO HCHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOEHHs yueOHoro mnpeamera «buonorust»y 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/Iep)KaHUue OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TTOMYJISAIIMS,
reHooH, SBONIONMS, JBWXKYIIUME CHIbl ((HaKTOpbl) H3BOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJI000pa30OBaHHE, SKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEeYIICHTHI, IIENH MUTaHUs, YKOJIOTHYEeCKas MupaMuia, OnoreomneHos, ouocdepa;

yMEHHE Wu3iaratb Ouonorndeckue Teopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS DBOJIOINN ), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus ri1aBHBIX HampaBieHMH U nyTeil sBomouuu A. H. CeBeprosa, ydyeHus o
6uochepe B. . BepHaackoro), onpenensTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KMBBIX CHUCTEM, IPOLECCOB WU SBIEHHWH, OpraHM3alus U IPOBEACHUE OHMOIOTMYECKOTrO
OKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJIyYE€HHBIX DPE3yJIbTaTOB, HMCIIOJIB30BAaHHBIX HAy4HbBIX MOHATHH,
TEOPHi U 3aKOHOB, YMEHHE JIeIaTh BBIBOJIBI HA OCHOBAHHH MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIENSATH CYIIECTBEHHbIE IPU3HAKN CTPOECHUS OMOJOrMUECKUX OOBEKTOB: BUJIOB,
HOMYJISAUN, TNPOAYLEHTOB, KOHCYMEHTOB, pEIYIEHTOB, OHOTCOIEHO30B U HKOCUCTEM,



OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIECHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIMH B IKOCUCTEMAX, aHTPOIIOT€HHBIX M3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOTCOXMMHUYECKHX LHUKIOB B
ouocdepe;

YMEHHE NMPUMEHSATH MOJTY4YEeHHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PEIIEHUI B IOBCEIHEBHOM KU3HHU C LI€IbI0 00eCIIeUeHus
0€30MaCHOCTH CBOErO 3JI0pPOBbS M 3J0POBbSl OKPY)KAIOIIMX JIIOJEH, COOJIIOIEHUS HOpPM
IPaMOTHOTO IOBEJEHHMsSI B OKpYXamlleil NpUponHOH cpele, MOHMMaHUE HEOOXOAMMOCTH
UCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOMU ouonorun Ui paloHaIbHOTO
IPUPOONOIb30BAHNUS;

YMEHHME pellaTh 3JEMEHTAapHble OMOJOTMYECKHE 33aJayd, COCTaBJISATh CXEMBbl IEepeHoca
BEILIECTB U SHEPIUU B SKOCUCTEMax (LIeTU MUTaHUs);

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IpPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHMBATh W HHTEPIPETHUPOBATh HMH(OpPMALMIO OHOJIOTrHYECKOIro
COJIepKAHUs, BKJIIOYAIOLIYIO IICEBIOHAYYHbIC 3HAHMUSA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOi WH(POpPMAINK, HAYYHO-TOMYJISIPHBIE MaTepuallbl), pPacCMaTPUBATh TIJI0OAIBHBIC
9KOJIOTHYECKHE MTPOOJIEeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE NHMCbMEHHBIE U YCTHBIE COOOlIeHUs, 00001mas
OMOJOrMYecKyt0 HMH(POpPMALMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHATUNHBIN armapar 6uosioruu.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KoauuecTBO 4acoB

No n/n HaumeHoBaHuUe pa3ieioB H TeM Mparruaecime DJIeKTpOHHbIE (HH(POBDHIE)
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThbI
1 buonorus xak Hayka 2 0.5 Etptlgil;l/(r)g?;si(.)rﬁﬂ 41292
2 JKuBble CUCTEMBI U X OpraHu3aIus 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢292
bu6nmorexa LIOK
4 KuznenesaTenbHOCTh KICTKU 6 https://m.c ds<])_f).ru 17£41292
5 Pa3smHoOXeHue u nHAUBUAYaIbHOE Pa3BUTHE 5 1 Bbu6moreka [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh U MNBMEHUHBOCTh 3 15 bubmuoreka [{OK
OpraHU3MOB ) https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE Bpems 1 bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 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 KJIACC

KoanuyecTBo 4acosB
Ne /i HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(POBHIE)
B NpOrpamMmbl Bcero IpakTnyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI
bu6mmoreka [IOK
I JBOMONEOHAAS GHONOrHS ? I https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 bubmumoreka [IOK
3emiie ’ https://m.edsoo.ru/7{41cc74
bubmuorexa [JOK
3 Opranusmbl 1 OKpyXarouias cpesa > ! https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTUYECKHUE CUCTEMEI 9 bubmmorexa LIOK
m https://m.edsoo.ru/7{41cc74
5 PesepBHOE BpeMs 2 Bubmorexa IJOK
P p https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosmmyecTBo yacoB DJieKTpoHHbIe HU(POBBIE
Ne i/ Tema YpoKka Beero HpaKanec](ne 06pa30BaTeJILHbIe
padoThI pecypcol
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOW TPUPOIBI.
) [TpakTrueckas padora Ne 1 1 05 bu6mmoreka [IOK
«VMcnonb3oBanue pa3IM4IHBIX METOJIOB TIPH https://m.edsoo.ru/863e¢6122
M3YYEHUN OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue CHCTEMBI, TPOLIECCH U UX 1 bu6mmoreka [IOK
M3YyUYCHUE https://m.edsoo.ru/863e6564
4 XUMUYECKUi cocTaB KJIeTKU. Boga u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674¢
5 benxu. CoctaB u cTpoeHue 0enkoB 1 Eggi?/;r'ee?sﬁ?ﬁ/g 6306b72
®depMeHThl — OHOJIOTHYECKHE
6 Wyrons varammmmeonos seamooTs. | 05 Bumrorexa LIOK
(DEPMEHTOB (Ha MPUMEpE aMHIA3b! WITH https://m.edsoo.ru/863e6b72
KaTtajasbl)»
bu6mmorexa [IOK
7 YTICBOTBL. Jumuet ! https://m.edscL)E).ru/863e6870
8 HyxknennoBbie kucnotsl. ATO 1 Eggjslz?/(r)gée?si.orlé/ég 63e6d5¢
9 Hcropus 1 METOIBI N3yUEHHUSI KIETKU. 1 bubnnoreka [JOK
Krnerounas Teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1e1ocTHas XKHBask CUCTEMa 1
11 CrpoeHne 3yKapuOoTHUYECKOM KIIETKH. 1 0.5 bubnuoreka [IOK



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Jlaboparopuas pabota Ne 2 «3yuenue
CTPOCHHS KJIIETOK PACTCHUH, )KUBOTHBIX,
rpuOOB ¥ OaKTEpHUl MO MUKPOCKOTIOM Ha
TOTOBBIX MHUKPOIIpENnapaTax u ux

https://m.edsoo0.ru/863e6ff0
https://m.edso00.ru/863e716¢

OIIMCAaHUEY
bubmuorexa [JOK
12 OOMeH BelEeCTB WA META00IN3M https://m.edso0o.ru/863e766¢
bu6mmoreka [IOK
13 dotocuuTes. XemocuHTes https://m.edsoo.ru/863e7c98
. bubnuorexa [JOK
14 IHEPreTHaCCKui 00MeH https://m.edsoo.ru/863e7aae
’Ku3HeHHbIN IUKI KIETKU. [leneHue
5| e Mo Heboperopas pors 6 b5 | oo LK
A ) https://m.edso0o.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunres 6enka. Peakuus MaTpuuHOro bu6nuoreka [IOK
CHHTE3Aa https://m.edso00.ru/863e796¢e
bu6mmorexa [IOK
17 Tpancnamua — Guocunes Genka https://m.edsoo.ru/863e796¢
18 HexkneTounsie hopMbI 3KU3HH — BUPYCHI bubmiorexa LIOK
cleto © ©op 3 pyc https://m.edso00.ru/863e7540
bu6mmoreka [IOK
19 @opMBbI pa3MHOKEHHUSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
20 Meidos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TOJOBBIX KIETOK.
71 OmnonoTrBopenue. JlabopaTtopHast pabota 0.5 bu6mmorexa [IOK
Ne 4 «3yuenue cTpOCHHUS MOJOBBIX KIETOK ’ https://m.edsoo.ru/863e81b6
Ha TOTOBBIX MUKPOTIPEIIapaTax»
22 WuanBuayainbHOE pa3BUTHE OPraHU3MOB bubnnoreka [HOK



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
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

73 I'eneTnka — HayKa O HaCJIE€ICTBEHHOCTH U bubmumorexa [IOK
W3MEHYUBOCTH https://m.edsoo.ru/863e8612
24 3aKOHOMEPHOCTH HACJIEA0BAHUS bu6mmoreka [IOK
PU3HAKOB. MOHOTHOPUIHOE CKpEIIMBAHUE https://m.edsoo.ru/863e8878
JurnbpuiHoe ckpemmBaHye. 3aKOH bubmumorexa [IOK
25
HE3aBHCHMOI'0 HACJEAOBaHMS TPU3HAKOB https://m.edsoo.ru/863e89a4
CleruieHHOE HaclIeI0BaHHUE ITPU3HAKOB.
Jlaboparopnas padora Ne 5 «M3yuenue
26 e3 J'IETTaTF())I; ;£H0r1:6 HIHOTO I?I/ o 0.5 bubmmorexa LIOK
pesy PHA ' https://m.edsoo.ru/863e8c60
TUTHOPHUTHOTO CKPEITUBAHUS Y APO30HITBI
Ha TOTOBBIX MUKPOTpEapaTax»
I'eneTuka noma. HacnemoBanrue npu3HaKkoB, bu6mmoreka [IOK
27
CLEIJIEHHBIX C IIOJIOM https://m.edso0.ru/863e8c60
N3menuuBocts. Henacnencrsennas
M3MEHYMBOCTH. JIJaboparopHas pabora Ne 6.
N3yuyenne MoanuKamoHHON bubnnorexka [JOK
28 0.5
W3MEHYUBOCTH, IOCTPOCHHE https://m.edsoo.ru/863e8efe
BapHUAIMOHHOTO PsJIa H BAPUAITHOHHOM
KpHUBOW»
HacnencrBeHHast ”3AMEHYHUBOCTb.
JlabopaTtopHas pabota Ne 7. «Ananus bubnuorexa [JOK
29 N 0.5
MyTaluil y 1po30¢pHiibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIpErapaTax»
30 I'eneTnka JyenoBeka bubmmorexa LIOK
https://m.edsoo0.ru/863e8d78
31 O0600menue no reme «HacaeacTBeHHOCTD
Y U3MEHYMBOCTH OPTaHU3MOBY
32 Ceneknusa Kak HayKa ¥ IIpoIecc bubmmorexa LIOK
B Y pont https://m.edsoo.ru/863e9214
33 MeToabl U JOCTHKEHUS CEJIEKIIUU bu6nmoreka [JOK

pacTeHUH U KUBOTHBIX

https://m.edsoo.ru/863e9214



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

34

buorexnosorus kak orpacib NPOU3BOJICTBA

bubmuorexa [JOK
https://m.eds00.ru/863e€9336

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/863e9336

11 KJIACC

KoanuyecTBo 4acosB

DJIeKTpOHHbIe U (pPOBbIE

Ne i/ Tema ypoka B IlpakTu4ecKkue o0pa3oBaTe/ibHbIE
cero padoThI pecypcbl
1 5 PO 1 bu6mmoreka [IOK
POTHOTIIL M METOJIDT €€ H3Y https://m.edsoo.ru/863ea20e
5 HcTopus pa3BUTHS IPECTaBICHUN 00 1 bubmumorexa [IOK
3BOJIFOLUU https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 MukpooBostrowHs ! https://m.edsoo.ru/863e9cle
[MomynsAnus Kak 3JIeMEeHTapHas eIUHUIA
4 BHJIa 1 3BoMronMuU. JlabopaTtopHas pabora 1 05 bubnnoreka [JOK
Ne 1 «CpaBHeHuE BUIOB 110 ' https://m.edsoo.1u/863e¢99c6
MOp(}OIOrHUIecKOMY KPUTEPHIO»
5 JIBuoKyIHe cuibl (3NIeMEHTapHbIe 1 bubnnoreka [JOK
(akTOpbI) IBOJIIOIHH https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBennslit 0TO0p U €ro GopMbl 1 https://m.edso0o.ru/863e9ed0
Pe3ynbraTsl 3BOMIONNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 Bug000pa3oBanue. JlaboparopHas pabota 1 05 bu6nuoreka [IOK
Ne 2 «Onucanne npucrnocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHusMa 1 €€ OTHOCUTEIBHOTO
XapaxkTepa»
8 Hanpasnenust 1 myTy MakpO3BOJIIOIUN 1 bubmorexa LHOK
papi Y p B https://m.edsoo.ru/863e9¢cle
9 HeoOpaTumocTh 3BOIIOLINN 1
10 HcTopus xu3HU Ha 3eMile U METOABI €€ 1
W3yYeHUS
1 ['MnoTres3sl MPOUCXOKAECHUS KU3HH Ha 1 bubnnorexa [JOK

3emie

https://m.edsoo.ru/863ea5a6



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
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

PazButue xu3nu Ha 3emMIie Mo 3pam u

bubmuorexa [JOK

12 TeproIaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTENHHOTO U KUBOTHOTO MHPA.
bubmuorexa [JOK
13 [IpakTrueckas padota Ne 1 <<I/I3¥‘leHI/Ie 0.5 https://m.edsoo.ru/863easbe
HCKOMAEMBIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIMSIX)
14 CoBpemeHHas cucTeMa OpraHu4ecKoro bubmuorexa [JOK
MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmorexa [IOK
B P https://m.edsoo.ru/863eac2c
16 JIBmokytiue cuibl (pakTopsl) bubnnoreka [JOK
aHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBbIE CTaIUU 3BOJIOLUHU YEJIOBEKA
18 YenoBeueckue packl ¥ PUPOIHBIE bubnnorexa [HOK
ajarTaniy 4eJ0BeKa https://m.edsoo.ru/863eaea
PesepBHrIil ypok. O600IIeHHE TT0 TeMe
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HH Ha
3emie»
20 OKoJI0rus KaKk HayKa
1 Cpenpbl 0OUTaHUS U SKOJIOTHYECKUE bubnunoreka [JOK
(hakTOopHI https://m.edsoo.ru/863eafec
AbGuotndeckue daxktopsl. JJabopaTtopHast
pabota Ne 3. «Mopddonoruueckue
2 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT 05 bubnuorexa [JOK
obutanus». JlaboparopHas padota Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusiHEE cBETa HA POCT U Pa3BUTHE
YepEeHKOB KOJIeyCcay
bu6mmoreka [JOK
23 buomieckne paxrops: https://m.edsoo.ru/863eb348
4 DKOJIOTHYECKHE XapaKTePUCTUKU 0.5

nonyssnuu. [Ipaktuyeckast padora Ne 2



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

«IToacU€T MIOTHOCTH MOMYJIALIMI Pa3HbIX
BUJIOB PACTEHUI

25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1 Eﬁﬁ?ﬁiﬁ;iﬂﬁ/g 63cb46a
bubnmoreka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) 1 https://m.e dsg).ru 1263eb46
27 U — | ubaorexa IOK
sxocucTem. CyKiecous https://m.edsoo.ru/863ebSfa
28 [IpupoHbIe SKOCUCTEMBI 1
29 AHTPOINOTr€HHbIE SKOCUCTEMBI 1
30 buocdepa — rinobanpHas sKOcHCcTEMA 1 bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
orocdepsl https://m.edsoo.ru/863ebd 16
32 YenoeuecTBO B Orochepe 3emnn 1
33 O6061mmenue Temsl «Coob1iecTBa u 1
IKOJIOTHYECKHAE CUCTEMBD)
34 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnuotexa [JOK
YEJIOBEUECTBA https://m.edsoo.ru/863ebale
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




