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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMmsbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOJIX0/0B K (OPMHUPOBAHUIO COZAEpKaHUS ydeOHoro mnpeamera «buosnorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COAEpKaHUS,
pe3ynbTaToB OOyueHHUsi U TPeOOBAHUW K YPOBHIO MOATOTOBKH BBIMYCKHHMKOB, MOJOXKEHHUS 00
O0IMMX LEeISIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmiero obpaszoBanusi B Poccuiickoit denepanuu, a TakxKe MOJIOKEHUS O crienu(uke OUoIoTuH,
e 3HAUYEHUU B TO3HAHMM KUBOW MPHUPOABI U 00ECIEeYeHHH CYIIECTBOBAHUSI 4YEJIOBEUECKOTO
obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OIMPEICTICHbl OCHOBHBIE ()YHKIIUU MPOrPaMMBI
1o OMOJIOTHU U €€ CTPYKTYypa.

[Tporpamma mo O6uonoruu AaéT MpEACTaBICHUE O IENX, 00 o0mIei cTpareruu 00ydeHus,
BOCIIUTAHUS M PAa3BUTUS OOYyYalOIIMXCS CcpeacTBamMu y4yeOHoro mnpeamera «buomnorusy,
onpezenseT o0sg3aTeNbHOE MPEAMETHOE COJIEp:KaHUEe, €ro CTPYKTYpY, paclpeleieHue Io
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTEIbHOCTh M3YUYCHHs Y4eOHOTO Marepuaia ¢
y4ETOM MEXKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pa30BaTEILHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mnporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METANPEJAMETHBIM M MPEIAMETHBIM pe3ylibTaTaM OO0y4deHUs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOMN AEATEIbHOCTH/y4eOHBIX NEHCTBUN 00YyJaOMIMUXCs IO
OCBOEGHUIO COJIepPKaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30Bblif YpOBEHb) peanv30BaH MPUHIHUII
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NPEJCTaBICHU O 3J0pOBOM 00pa3e XKU3HU U OEpeKHbIM OTHOILIEHHEM K OKpYXKarouleH
npupogHoii cpene. IloaToMy Hapsimy ¢ H3ydeHHEM OOMEOMOIOTHYECKHX TEOPHH, a TaKkKe
3HAHWHA O CTPOSHUH )KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIONTNX B HAX
MPOIIECCOB B MporpaMMe MO OWONOTMM YAENEHO BHUMAaHHE HCIOIb30BAHUIO MOMYyYEHHBIX
3HaHWH B TOBCETHEBHOM XKM3HU AJIS PEIICHUs MPUKIIAJHBIX 33/1a4, B TOM YKcie: TPOPUIaKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJIOBEKA, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHaM3a BIMSHUS XO3SHCTBEHHOM [EATENHHOCTH YEJIOBEKa HAa COCTOSHHE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHs K MPUKIAAHONW HAIMpPaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO 00ECTICUeHHS YCIOBUH Ui pEeIIeHUs
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpask MpeAIoiaraet
dbopMupoBaHHe Yy OOYYAIOIIUXCS CIIOCOOHOCTH aganTHPOBATHCS K M3MEHEHUSM TUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxHoe Mmecto. OHa
oOecnieunBaeT (QoOpMHUpOBaHUE y OOYydYalOIIUXCS NPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacmmpsieT ¥ 00001aeT 3HaHUS O )KUBOH TPUpPOIe, €€ OTIIMIUTEIBHBIX MMPU3HAKAX — YPOBHEBOM
OpTaHM3allMil M OHBOIIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOM MPUPOIBI,
dbopMupoBaHus (YHKIIMOHATHHOW TPaAaMOTHOCTH, HAaBBIKOB 37J0POBOIO M 0€30mMacHOro obpasa
YKU3HU, IKOJIOTHIECKOTO MBIIIIJICHHS, [ICHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJIC U YCTIOBEKY.

Bonbmoe 3HadeHWe OWOJNOTHS HMMEET TaKKe IS PEIICHUS BOCHUTATCIBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, CoUanu3anuu odyJaromuxcs. M3yyenne



Oouosoruun obecrieunBaeT YCIIOBHSI TUTSt hopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYTMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe M0JI0KEHUS O ITpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM O0y4YarOIIUecs TOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMBbIe JUIsi (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaestoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KMU3HU U MPAKTUUECKOU naesaTesibHOCTH. Ocoboe MECTo B 3TOM cHUcTeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEp’KaHusl, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaga B TporpamMmme IO OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSAX
JKUBOM TPUPOJIBI, O €€ YpOBHEBOIl OpraHM3aliid U HBOJIOLHMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4deOHOro mnpeamera «bHOIOTHS» BBIICIEHBI CISAYIOIINE COACPIKATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO MO3HaHUM», «KieTka Kak OMOJIOTHYECKass CUCTEMA,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHM4ecKoro Mupay,
«OBOIIOLIUS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTI Y.

Hens wm3ydenust yueOHoro mnpenmera «buosorusi» Ha 0a30BOM ypOBHE — OBJIAJICHUE
00yJalOIMUMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIMOHAILHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra v NpuoOpeTeHrne YMEHHUI NCIONB30BaTh STU 3HAHUS AJISl TPAMOTHBIX JCHCTBUH B
OTHOIIEHUH 0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
o0ecreunBaeTCs peleHrueM CIeAYIOIMMX 3a/1ayu:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMBbl 3HAHUH O OHMOJOTHYECKHX TEOpHUSX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWiax, CIyKallMX OCHOBOH Il (OpMUpPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYyHOTO TO3HAHUA,
CTPOCHHHM, MHOTO00pPa3MU M OCOOCHHOCTSIX KHBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alIluH,
BBIIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OHMOJIOTHH;

dbopMupoBaHrue y OOYYarOIIMXCS TMO3HABATEIbHBIX, MHTEIUIEKTYATbHBIX U TBOPUECKUX
CIOCOOHOCTEH B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHSI OPTaHHU3AlINN;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIe KyabTyphl, (YHKIHOHAIBHON TpPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh U OIEHUBATH SBICHHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBAHUWU 3HAHWH U ONBITA, TTOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYyJarONIUXCS YMEHUW WIUTIOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH 4YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTU;

BOCITUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STUYECKUX HOPM TMPHU MPOBEICHUN
OMOJIOTUYECKHX UCCIICIOBAHMIA;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JJIsl TIOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWUM W YMEHUWI B IOBCEIHEBHOW >KU3HU JUIS OLECHKH
MOCJEICTBUIM CBOEH JEATENIHOCTU IO OTHOIICHUIO K OKpY)KaIoLleH cpene, COOCTBEHHOMY
3JI0pOBBI0, 000OCHOBAHHE U COOIIOZCHNE Mep MPOPUIAKTHKH 3a00JICBaHHIA.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS. 00sI3aTEIIbHBIM yUEOHBIM TIPEJMETOM, BXOJISIIMM B COCTaB MNPEAMETHOW 00JIacTH
«EcTecTBeHHO-HAyUHBIC TTPEIMETHI».

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPeIHEro o0Imero oopa3oBaHUsl OTBOIAUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA

10 KJIIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMHU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTHKOM u mpaBoMm. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAy4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHIECKUX HaAYK.

MeToap!l MO3HaHUS KUBOM MPUPOB! (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHUE, H3MEPEHHE,
KJ1accuukanms, MOJASITMPOBAHUE, CTATUCTHYECKAsE 00padOTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuibl 1 cxembl: «MeTOobI TO3HAHUS KUBOW IPUPOIBDY.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

[Tpaktnueckass pabotaNe 1. «Mcmosnb3oBaHMe pAa3IUYHBIX METOAOB NPU HU3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AUSA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpolicTBa OumocucTeM H HWX pa3HooOpasue. YPOBHU OpraHU3alud  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOCHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPU3HAKH JKU3HU», «YPOBHH OpraHU3alMU KUBOK
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKHU. XuMH4yecKue BJIEMEHTBHI: MAaKpOS3JIEMEHTHI,
MUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMU BOJBI M MHUHEpaJbHBIX BellecTB B KkieTke. [logaep:kaHne OCMOTHYECKOTO
Oananca.

benku. CocraB u cTpoeHune 0€IKOB. AMUHOKHUCIIOTHI — MOHOMEPHI OenkoB. HesameHnmblie
U 3aMEHHUMbIE€ AMMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEpPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. Omiuuus  ¢GEepMEHTOB  OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

VYrneBoasl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCHupr003a), Aucaxapu bl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJUKOTeH, IeJultoio3a). buonornueckue ¢GyHKIUU
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounbl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUMHUIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukiuun JJHK. Crpoenne um ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u

byHKINN.



[utomoruss — Hayka o kjeTke. KiietouHas Teopusi — mpuMep B3aUMOJCUCTBUS WU U
(akTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHS KIICTKH.

Knerka kak menoctHas sxuBasi cucrema. OOmie Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oenka.

Tunel KIETOK: JyKapuoTHdyeckas M mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
pokapuoTnyeckoil kinetku. Kinerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKOHN KIIETKU.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIICTKH.

[ToBepxHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ["onbmxu, 1m3ocomsl. [TomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUM, IMiacTUibl. lIpomcxoxkneHne MUTOXOHAPUM U IUIACTH.
Bunel mnactun. HememOpaHHble OpraHoUAbl KJIETKU: puOOCOMBI, KIETOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPTraHOMJIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHblil HeHTp KiIeTkH. CTpoeHue aapa: sjaepHas 00004Ka, Kapuora3ma,
XPOMAaTHH, AJPBHIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdeMoHcTpanum:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKHUX 3JEMEHTOB B HEXHMBOM MPHUPOAEH,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuubr u cxemsl: «llepuoamueckas TaONMIAa XMUMHUYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenue hepmenTay,
«Hyxkneunossie kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapuOTUYECKON
KJIeTKN», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOM KIEeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y IIIeBOJbD», «JIUmuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE HJisi TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KUBOTHBIX M OaKTEpHUaTbHBIX
KJIETOK.

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WA KaTanas3bl)y.

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHs KIETOK pAacTE€HHH, >XMBOTHBIX WU
OaxTepuii o]l MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUEY.

Tema 4. ’/KuzHeneaATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJISAIUS (TJIACTUYECKH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUS BELIECTB U YHEPTUU B IOHUMAHUHN METa0O0IU3Ma.

Tumnber oOMena BemecTB: aBTOTPOdHBIN U reTepoTpodHbi. Pons pepmeHToB B 00MeHE
BELIECTB U ITPEBPALICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas M TeMmHOBas ¢a3bl ¢orocuHTe3a. Peakuuu ¢doTocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a JIJIs KU3HH Ha 3emiie. BiusHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pacTECHUI.

XemocuHTe3. XeMOCHHTe3upylomue OakTepuu. 3HaYCHHE XEMOCHHTe3a Ul >KU3HU Ha
3emue.



DHepreTuyeckuidi OoOMEH B  KJeTKe. PacmieruieHne  BEmeCTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl d3HepreTndeckoro oomena. ['nmukonus. bpoxkenue u
ero Buabl. KucinopoaHoe oOKWCI€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. DPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiiun marpuuyHoro cuHTe3a. ['eHernueckas wuHbopmamus u JHK. Peamuzamus
TeHETUYeCKON MH(popMalMy B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cuHTe3 PHK. Tpancnsanus — Ouocunres Oenka. Dtansl Tpancasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oelnka.

Heknerounsie QopMbl ku3HM — BHpYChl. Mcropuss oTkpeiTus BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IIUKJIAa BUPYCOB. bakrepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIC BHpycaMu. Bupyc nMMyHoIe(UIIMTa YeIOBEKa

(BUY) — Boszoymutenp CIIM/la. OOpatHas TpaHCKpPHUIIMsA, peBEepTa3a W HHTErpasa.
[IpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupszes.

Tabmuubt u  cxembl: «Tumbl  nutanus», «Merabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenue JIHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuil  kon», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu ku3HeHHbId 1wk Bupyca CIIMJla, OGakxrepuodaray,
«Pemmukanmsa JJTHK».

Ob6opynoBanue: Monenu-anmukanuu «Yasoenue JJHK u tpanckpunims», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MaM KU3HEHHBIM MK kineTkd. Mutepdaza um mutos. Ilpoueccst,
npoTekaromue B uHTepdasze. Permnmmkanus — peakuns marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIIOMIHBIM W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatusl. Llutonornueckre OCHOBBI pPa3MHOXKEHMSI U MHIUBUAYAIbHOIO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muro3. Cramgum muto3a. I[Ipoueccel, mpoucxonsuiye Ha pasHBIX
CTagusaX MUTO3a. BHojornueckuii CMEICI MATO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Buapl Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOUYHBIX, CIOpOOOpa3oBaHueE,
BEreTaTUBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHMPOBAaHHE OPraHW3MOB, €0 3HAUEHUE JUIS
CEJIEKIINH.

[TonoBoe pa3MHOXeHHE, €r0 OTIAMYUS OT OECIoI0ro.

Meito3. Cranun Mmenosa. IIponeccsl, npoucxoadmmue Ha craguax Mmeiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mponecc 00pa30BaHUs MOJOBBIX KIETOK Yy KUBOTHBIX. [10/10BBIE MKene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30u,
AWIEKIeTKa) — crepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHMs SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHAIBHOTO PAa3BUTHUS Yy TO3BOHOYHBIX >KUBOTHBIX: JApPOOJIEHHE, TacTpyJIsius,
opranorenes. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBLHOTO Pa3BUTH: MPSAMOE,



HempsiMoe (JIMYMHOYHOE). BiusHHMe cpeipl Ha pa3BUTHE OPraHu3MoOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHMSI: CTPOEHUE CEMEHU, CTaJAUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpMbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OMIIOJOTBOPEHHUE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOE pa3MHOXEHUE pPACTEHU», «JleleHne KIEeTKU
Oaktepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBINH UK,
«Permmukanus JJHK», «Murtosy», «Melosy, «IIpsmoe u Henpsimoe pa3ButHe», «l'ameTorenes y
MJICKOMUTAIOIIUX U YeJI0OBeKa», «OCHOBHBIEC CTAIUN OHTOTECHE3a.

O0opynoBaHue: MHKPOCKOI, MUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIETOY,
«Siueknerka muekonurarouiero», «KapuoknHe3 B KIETKax KoOpelika JIyKa», MarHUTHas
Moaenb-anukamnus «Jlenenue knetkn», moaens JIHK, Mmoaens MmetadaszHoit XpOMOCOMBL.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

JlabopaTtopnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPEIapaTax.

Jlaboparopuas pabota Ne 4. «l3yueHue CTpPOEHHUS TOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pasButus reHeTuku. Ponbs nurongorum u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETHKHU. BKitag pocCUiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTuku. MeTroabsl TEeHETHKH (THOPUIONOTUYECKUM, LUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE MOHATHUS. | eHeTHnYecKkass CHMBOJIMKA, UCIIOb3yeMast B
CcXeMax CKpellrBaHuM.

3aKOHOMEPHOCTU  HACJEAOBaHWS  INPU3HAKOB, yCTaHOBIeHHble [.  MeHaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eAMHO000pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHUPOBaHMS. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a uyucroTel ramer. lloaHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JuruOpunHoe CKpemMBaHHME. 3aKOH HE3aBUCHMOTO  HACJENOBAaHUS  MPU3HAKOB.
[uroreHeTnyeckre OCHOBBI TUTMOPHAHOTO CKpEIIMBaHMS. AHAIU3UPYIOLIEe CKPEIlMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOMIETO CKPELIUBAHUS JIJIs ONIPEAETICHHS T€HOTHUIIa OCOOH.

CuenneHHoe HacnefoBaHue mpu3HakoB. Pabora T. Moprana mno cremieHHOMY
HacJe10BaHUI0 TeHoB. HapyllieHue cueniennsi TeHOB B pe3yJibTaTe KPOCCUHTOBEpa.

XpoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHuecKre KapThl.

I'enetruka nmosa. XpoMOCOMHOE OINpeAeNeHue Mojia. AyToCOMbl U MOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBoCTh. BUibl N”3MEHYMBOCTHU: HEHACIIECTBEHHAs U HacleACcTBeHHas. Poib cpezpbl
B HEHACIEJCTBEHHONW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON H3MEHUYHNBOCTH.
Bapuauvonssiii psa v BapuanronHast kpupas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHBIE MPU3HAKU U UX HOpMa peakiuu. CBOHCTBAa MOAUPUKAIIMOHHON U3MEHYHBOCTH.

HacnencrBennas, niv reHOTUNIUYECKasi, W3MEHYUBOCTh. KoMOMHAaTUBHAS W3MEHYUBOCTD.
Meiio3 u moIOBOM mpolecc — OCHOBA KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalnMoHHas
M3MEeHYUBOCTh. Kiaccudukamuss myTranuii: TeHHbIE, XpOMOCOMHBIC, TeHOMHbIE. YacToTa u
MPUYMHBI MyTaluii. MyTareHHbsle GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunBocty H. . BaBumnosa.



BHesinepHas HacneqCTBEHHOCTh U U3MEHUYNBOCTb.

I'enetuka uenoBeka. Kapuortum uyenoBeka. OCHOBHbIE METOJbl TE€HETUKH YeEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYISIPHO-
reHetudeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBenHsie 3abosieBaHust
YelOBeKa: TIeHHBbIE OOJie3HH, OOJE3HM ¢ HACIEACTBEHHOH  MPEeapacioyioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTudeckue ¥ TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHuMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUEHUS T€HETHUYECKUX
Oone3nel. MeauKo-reHeTHUeCKOe KOHCYJIbTHPOBAHME. 3HAUCHHE MEAUIIMHCKOW T'€HETUKH B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuiios.

Tabmuiel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETUYECKass OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHSI,
«Meito3», «B3auMozeiicTBrue ajuieNbHBIX T€HOBY, «l €éHeTHuYecKue KapThl pacTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOM,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHuMmBOCTHY, «MoaudukamuoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gaxropay, «['eHeTnka rpymnm Kpou», «MyTalnnoHHas
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anuimkanun «MoHorudpuaHoe ckpemuBaHuey, «HemnomHnoe
JOMHHHpOBaHHE», «/{urubpumaHoe ckpemmBaHue», «llepekpecT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPbUIEEB U OKpPAcKU Telna), repbapuit
«I"opox mOCEeBHOW.

JlabopaTopHble 1 IpakTHYeCKue padoThl:

JlaGopaTtopnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUIAHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas padota Ne 6. «M3yyenne Moau(PHUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHUE
BAPUALMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI».

Jlabopatopnast pabora Ne 7. «Awnanu3z wmyrauuii y Apo30duibl HAa TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBineHUe U aHAIH3 POJOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

CenekIusi Kak Hayka U TIpoliecc. 3apokJIeHHe CEeNeKINu U JoMecTukanus. Yaenne H. U.
BaBunoBa 0 MEHTpax MNPOUCXOXICHUS W MHOro00pa3us KyIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXO0KICHHS] IOMAlTHUX )KUBOTHBIX. COpT, OO, IITaMM.

CoBpeMeHHbIE METOBI CENeKIMU. MacCOBbI U MHAUBUAYAIBHBIN OTOOPHI B CENEKIINH
pacTeHu# U KUBOTHBIX. OTIeHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBHIX JWHUK. [ereposuc, wim TUOpUIHAS — CHIIA.
HeponctBenHoe ckpemmBanue — ayTOpuauHr. OtmanéHHas ruOpugusanvs U e€ YCHeXH.
NckyCcCTBEHHBIN MyTareHe3 W IMOJYyYEeHHE MOJUILIONIOB. J[OCTHXKEHUS CEJNEKIMH PaCTECHHH,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHMKEHEpHUs. ITalbl CO3AaHUs
pexombunantHoit JIHK u Tpancrenneix opranuzmoB. Knetounas wumxkenepus. Kierounbie
KyIbTypbl. MUKPOKJIOHATEHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M JTHYecKue mnpobiaembl. MO —
TeHETUYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pactenuii», «Ilopoasl JoMalIHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounole KylnbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBanue: MYJSDKU IUIOAOB U KOPHEIJIOJOB JTUKUX (OPM U KYJIBTYpHBIX COPTOB
pacrenuii, repbapuii «CeabCKOX035ICTBEHHBIEC PACTEHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypcusi«OCHOBHBIE METOAbl M JOCTHUIKEHHSI CEJEKLHUU PACTeHUW W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHLMUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIJIMYHOE
X035TUCTBO, Ta00PATOPHUIO arpOYHUBEPCUTETA WIH HAYYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. IDBo1IOHOHHAA OHOJIOTHS.

[IpeanocbUIKM BO3HUKHOBEHHUS JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MecTO B Onosoruu. BivsHue 3BOIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuzerenscrBa 3Bomonuu. [laneoHToNOrMYECKHE: TOCIENOBATENBHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, IIepexoiHble (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u GIop MaTeprKOB U OCTPOBOB.

DOMOPHOTIOTHYECKUE: CXOJICTBA M Pa3IM4yUsl dMOPUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHBIC, PYIUMEHTapHbBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITYTEeH Y BCEX OpraHU3MOB.

OpomtonmonHas Tteopus Y. Jlapsuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIoKylme Cuibl  9BOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH pPECypcoB, HeompeaenéHHas H3MEHUMBOCTh, OopbOa 3a CyIIecTBOBaHMUE,
€CTECTBEHHBIN 0TOODP).

Cunrerndeckas teopust 3pomonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkposomtonus. [Tomyisanus kak eIMHALA BUAA U SBOTIOLHH.

JBwxynme cuiibl ((hakTopbl) HBOJIOLUKM BUAOB B NMpHpoJie. MyTallMOHHBIN mpolecc U
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpaIus.

EctecTBeHHbIII 0TOOp — HampaBistomuii gaxtop 3BojtoLUU. POPMBI €CTECTBEHHOIO
otbopa.

[IpucrnocobaeHHOCTh OPraHU3MOB KakK pe3ysbTaT dBoitonun. [lpumepsl npucnocoOneHnit
y opranuzMoB. ApomMop¢03bl U UANOAJANTALNH.

Bun u BunmooGpasoBanue. Kputepuu Buma. OcHOBHble (OpMBI BUI000pa30BaHUSA:
reorpagpuueckoe, 3K0JI0rHUECKOe.

MakposBomrorus. PopMbl 3BOJIOLUUH: (puieTHYecKas, JAWBEPreHTHAs, KOHBEpPIreHTHasd,
napasuienpHasi. HeoOpaTuMOoCTh 3BOMTIOIHH.



IIpoucxoxnenue OT  HeCNelUaJIU3UPOBAHHBIX IPEIKOB. [Iporpeccupyromas
crienuanu3anus. AfanTuBHas pauaius.

JdemoHcTpaumuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. apsun, B. O. Kopanesckuii, K. M. bap, O.
I'exkxens, @. Mroiep, A. H. CeBepiios.

Tabmuner u  cxembl:«Pa3BuTHE OpraHMYECKOro MHupa Ha 3emie», «3apoJIbIiu
MO3BOHOYHBIX JKHUBOTHBIX», «ApxeonTepukcy, «®DopmMbl OOphOBI 32 CYIIECTBOBAHUEY,
«EctectBeHnbiii  oTOOp», «MHOroo0Opasue CcopToOB pacTeHui», «MHoroobpasue Mmopos
JKUBOTHBIX», «[Tomymnsum», «MyTanuoHHas U3MEHYMBOCTbBY, «ApoMOpP(O3bD»,
«Mmunoananrtanun», «OO0mas aereHepanus», «JIBwxkymue cuisl 3Bomonun», «Kapra-cxema
mapiipyra nyremectsus Y. Jlapsuna», «boppba 3a cymectBoBanue», «llpucnocoGneHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

O6opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP MIIOA0B U
ceMsiH, Kosuiekius «[IpuMepsl 3alUTHBIX MPUCIIOCOOICHUHN Y JKUBOTHBIX», MOJieTb «OCHOBHbIE
HaIlpaBJICHUS IBOIOLUNY, 00bEMHAs MOIeNIb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, Komiekuus «@DPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanusa «llepekpéct xpoMocom», BIIaKHBIE MpernapaThl
«Pa3zButne Hacekomoro», «Pa3BuTue mArymku», MHKporpernapaT «Jpo3oduna» (HOpMa,
MyTal# (GOPMBI KPBIIILEB U OKPACKHU TETA).

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaboparopHnas padota Ne 1. «CpaBHeHHe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaGopatopnast pabGora Ne 2. «OmnmcaHue NTPHUCIOCOOJICHHOCTH OpraHu3mMa u eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHMe M pa3BUTHE )KU3HU Ha 3emJie.

JonayuHble MpeACTABICHUS O 3apOXKACHUU KU3HU. HayuHble runoTe3bl BOSHUKHOBEHMS
KU3HU Ha 3emJyie: abuoreHe3 M MaHCIepMus. XUMHUYECKash IBONIONUA. AOWOTCHHBIA CHUHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OIKCIEPUMEHTAILHOE  MOATBEPKICHUE
XUMHUYECKON sBoMoIMKM. HauanpHble Tanbl Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHrue MEMOPAHHBIX CTPYKTYP M BOSHHUKHOBEHHE MPOTOKIETKHU. [IepBble KIETKH U HX
sBOITIOIMA. DOPMHUPOBAHNE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

Pazeutue xu3Hum Ha 3emie 1o spaM W nepuoaaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpbl. llameo3oiickas spa u e€ mnepuoabl: KeMOpPUICKHM, OpIOBUKCKHUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3so30iickas 3pa U €€ epruoabl: TPHACOBBIN, FOPCKUH, MEIIOBOM.

Kaiino3oiickas 3pa v €€ nepuoabl: MaJI€OreHOBbIA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M TeoJIOTMYECKHX IMporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIMHU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUil U KUBOTHBIX. [losiBneHwme,
paciBeT U BRIMUPaHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHMYE€CKOro MUpa Kak OTpakeHUe 3BOJIONMUA. OCHOBHBIE CUCTEMATHYECKUE
CPYIIIIbI OPTraHU3MOB.

OBOJIIOIMSL  YeJoBeKa. AHTPONOJOrus Kak Hayka. Pa3BuTHe TpeacTaBieHH O
MIPOUCXO0XKICHUU YeoBeKka. MeToibl n3ydeHus anTpornorene3a. CxoACcTBa U pa3inyuus YeJIOBEKA
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJIOKEHNE YEIIOBEKa.

JBuxymme cunbl  (pakTopel) aHTpomoreHesa. HacnencTBeHHass HW3MEHYHMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHNUE OPYAUI TPYAa, MBIIICHHE,
peyb.



OCHOBHBIE CTaJMM W BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAIONMUTEKH, UENOBEK yMeEbIi,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasymHbii.  Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBAaHUS, 00JacTh pacmpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOIEOoHaHas (eBpa3uiickasi), HEerpo-
aBcTpajioujiHas  (dKBaTopuaiabHas), MOHTOJOUJHAsA  (a3uaTcKo-aMepuKaHckas). YUeptsl
IpUCHOCOOJICHHOCTH TPEACTABUTENCH UEeNIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHMS.
EnuncTBOo uenoBeveckux pac. Kpuruka pacuzma.

JdemoHcTpaumMu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Muinep, I'. FOpu, Y. /lapBuHn.

Tabmune! 1 cxembl: «Bo3nukHOBeHNEe COHEYHOU CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kiuerka», <«COKuBoTHas kieTtka», «lIpokapuornueckas KieTkKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupay», «CpaBHEHUME aHATOMUYECKHUX YEPT CTPOCHUS
YeIIOBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJoBeKay», «JlpeBHeimme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UelI0oBeUecKHne pach».

Ob6opynoBanue: wmynsixu «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTpPaJIONUTEKA,
MUTEKaHTPONa, HEaHAepTaablla, KPOMAHBOHIIA), CJICTKU WIM W300paKEHUS] KAMEHHBIX OpYIui
MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI, pyOnia, ckpebdia), TeOXpOHOJIOTHYeCcKas Ta0HIIa,
KoJuieKIus «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Ipaktrueckas padora Ne 1. «3yueHne UCKOMaeMbIX OCTaTKOB PACTEHUN U >KMBOTHBIX B
KOJUICKITUSX Y.

DKCKypcusi «IBOJNIOIUS OPraHu4Yeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeauecKuii My3eil).

Tema 3. Opranu3msl 4 OKpY:KawIAas cpeaa.

Okojorusi Kak Hayka. 3ajgadyd M pa3feibl AIKOJOrMH. MeToAbl SKOJIOTHYEeCKHX
MCCJIEJOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs, IMOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Oxonoruueckue (akropsl. Kimaccudukamus skogoruyeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTopel:  CBET, TeMIeEparypa, BiIaxHOCTb. DoTomepuoansm.
[TpucniocoOnennst opraHu3MoB K JAeHcTBHIO a0noTHYecKuX GakTopoB. bruonornueckre puTMsl.

buotnueckne  ¢daktopel. Buabl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYpPEHIIHS,
XUIIHUYECTBO, CUMOMO3 u ero ¢opMel. [lapazutusm, koomeparus, MyTyaln3M, KOMMEHCATH3M
(KBapTUpPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HeUTpanu3M. 3HaueHHe OHUOTHUYECKUX
B3aUMOJICCTBUH U1 CYIIICCTBOBAHUS OPTaHU3MOB B IPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanud. OCHOBHBIE TOKa3aTeNd TOMYJISIHH:
YUCJIIEHHOCTb, IUIOTHOCTh, PpOXJa€MOCTb, CMEPTHOCTb, NPHUPOCT, MuTpauud. JuHamuka
YUCJIICHHOCTHU MONYJSALUU U €€ PETyIIsIIusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6oapaT, K. @. Pynbe, O. ['ekkens.

Tabmuiel u cxeMsl: kaprta «[Ipupogasie 30HbI 3emin», «Cpensl 0OUTaHUsS OPTAaHU3MOBY,
«Doronepuoauzmy, «llonmynauumn», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJISLUU
uHpy30pun-Tyhenbkn», «llumessle nenmu».



JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopuas pabota Ne 3. «Mopdonoruueckrne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTAHUSY.

Jlaboparopnas pabota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTrueckas padota Ne 2. «IToacuér MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U 3K0JI0THYeCKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
POCTPAaHCTBEHHAs, Tpopuueckas (rumieBas). Bunbl-nomunantel. CBs3u B OMOLIEHO3E.

Dkomnoruyeckue cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe UM OUOreOlEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOJIYLIEHTbI, KOHCYMEHTBI, PENYLICHTHI.
KpyroBopot BemecTB M MOTOK PHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTead HSKOCHUCTEMBI: Ouomacca,
OPOAYKIHMS. ODKOJOTHYECKHE MUpPaAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomacchl. CBoMCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pa3BuTue. CyKieccus.

[Ipupoansie 3KocHCTEMBI. DKOCHCTEMBI 03€p M peK. ODKOcCHCTeMa XBOWHOIO WM
HIMPOKOJIMCTBEHHOTO JiEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBbl. buonorndyeckoe u
X035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucteM. CoxpaHeHHe OMOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

Yuenne B. W. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Onochepsl.
XKusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OMOC(Epbl Kak TI00aTbHONW IKOCHUCTEMBI.
JlnHamudeckoe paBHOBECUE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BeliecTB U OHMOTr€OXMMHYECKHE IHMKJIbI 3JEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiau. AHTPONIOreHHBIE U3MEHEeHUs B Onocdepe. ['mobaibHbIe
HKOJIOTMYECKHE TTPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne 6MOpa3HOOO0pa3ns Kak OCHOBA
ycroiftunBoctu Onochepsl. OcHOBa PaLlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcamMH U MX
UCIOJIb30BaHue. JlocTukeHust OMONIOrUH U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Toptpetsr: A. [x. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «Ilumesbie nenu», «buoreHo3: coctaB U CTpykTypa», «IIpupoaHsie
coobmectBa», «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uyenoBek»,
«JKocHucTeMa MIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHCTeMa XBOWHOro Jjecay, «buorenos
BOJ0OEMay», «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3ACUCTBUS Ha TMPUPOAYY,
«BaxkHeime MCTOYHHMKM 3arpsi3HEHHs BO3AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocrasstonas ouocheps», «DakTopsl Aerpaganuu nousy, «llapHukossiil 3¢ dexT», «PakTopbl
PaAMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBINA 3KkpaH Omocheps», «KpyroBopot yriepoga B OGuocheper,
«KpyroBopot a3zora B mIpupozie».

OGopynoBaHue: MOJIEJIL-AIIUINK AL «Tunnuanle OHOIIEHO3BI», repbapuii
«PacturenbHble  coobmiecTBay, Koekuuu — «buoueno3», «Bpenurenu — BaKHEHIINX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIEKIMM pacTeHUl U  KHUBOTHBIX,
NPUHAAISKAIINE K Pa3HbIM 3KOJOTMYECKUM IpyInaM ojgHoro Buaa, Kpacuas kaura Poccuiickoit
®Denepalinu, U300paKEHUST OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TMPOT'PAMMBLI 110 BUOJIOI'MH
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHUA

Cormacho ®I'OC COOQO, ycraHaBmuBarlOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00y4aroIMUMUCs NPOrpaMM CpeHEero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType IMYHOCTHBIX pe3yJabTaTOB OCBOCHUS Ipeamera «bHOIOorus» BbIIEICHBI
CIIEAYIOIIME  COCTAaBJIAIOLIME: OCO3HAHME OOy4YaroIIMMUCS  POCCUHCKOM  IpakJaHCKOH
UJCHTHYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIPENEICHHUIO,
HAJIMYMEe MOTHUBALMU K OOYy4eHHUIO OHOJOrWH, IeJICHANpaBICHHOE pPa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOy4aroIMXcs pPyKOBOACTBOBATbCA B
CBOCH  JEATEIBHOCTH  L€HHOCTHO-CMBICIOBBIMM ~ yYCTAaHOBKAaMH, IPUCYLIMMH  CHCTEME
OuoNornYeckoro 00pa30BaHMs, HaJIMYUE SKOJIOTUYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HECHHBIC IIJIAHBI.

JInuHOCTHBIE pE3yNabTaTBl OCBOCHMs INpeamera «buonorus» NOCTUraroTCs B €IUHCTBE
y4eOHOIl W BOCHUTATENbHOM JESITEIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCHHCKMMU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSAMM, IIPUHATBIMHA B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHs, Pa3BUTHs BHYTPEHHEW IO3MLMM JINYHOCTH, NATPUOTH3MA,
YBa)XXCHUsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TPyla U CTapLIEMY IIOKOJIEHHUIO, B3aMMHOI'O
YBaXEHUsI, OEpEeKHOr0  OTHOIIEHHUS K  KyJIbTypHOMY  HAaclE€OuI0 U TpajuLUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHHS y4eOHOro mnpenMera «buosorusy JA0JKHBI OTpaXxarb
TOTOBHOCTb M CIIOCOOHOCTb OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHONW BHYTPEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAlMW, IIO3UTHUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHICKOro  oOIiecTsa,
paCIIMPEHHUE JKU3HEHHOIO OIBbITa U OIBITA AEATEIBHOCTU B IPOLECCE Pealu3alid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaaaHcKoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UMIUU  OO0ydYaromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIE€HA POCCUICKOro 00IIeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATENBHOCTH MPHU CO3JaHUHU YUE€OHBIX MPOEKTOB,
peleHnH y4yeOHBIX M MTO3HABATENIbHBIX 337124, BBIMOJIHEHUH OMOJIOIMYECKHX 3KCIIEPUMEHTOB;

CHOCOOHOCTh  ONpeNeNATh COOCTBEHHYIO IO3MLHUIO [0 OTHOUIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME YUYUThIBaTh B CBOMX JEMCTBHSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMO/JICHCTBUSA JIOJIEH ¢ pa3HBIMU YOEKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MIOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHIIIOJHEHHUS Y4eOHBIX,
ITO3HABATENIBHBIX W HCCIENOBAaTEIbCKUX 33J1a4, YBAXUTEIBHOTO OTHOMIEHUS K MHEHHIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIILHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMS:



c(hOopMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON HICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel PoauMHON, TOpAocTH 3a CBOM KpaH, CBOXO
Ponuny, cBOl 53bIK U KyJBTYPY, IPOLJIOE U HACTOSALIEE MHOTOHAILIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
nocTxkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OuoI0ruy, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IIO3HAHUY 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yoexxIEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEW POCCUHCKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlLlMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSICh
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O NPUHSTHS LIEHHOCTEH CEeMENWHOM KM3HU B COOTBETCTBUU C TPaJWLIUSIMU HapOJOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHUI;

MOHMMAHKE YMOLIMOHAJIBHOTO BO3AEUCTBUS JKUBOUM NPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (OPMHMPOBAHMS  KYJBTYPbl 310POBbS U
IMOLMOHAJIBLHOTO 0JIAroOnoJIy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (30pOBOE MUTAHUE,
cOOJIIO/IeHHEe TUTMEHUYECKUX MPaBWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
perymnsipHass (Qu3MYecKass AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOLIEHUSI K COOCTBEHHOMY (DPU3MUECKOMY U IICUXHUECKOMY 3JI0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30M1aCHOTO
MIOBEJICHNUS B CUTYallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAHME MOCIEACTBUM M HENPHUATHS BPEIHBIX NpPHUBBIYEK (YHNOTpEOJEHUs alIKoroJid,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0I00HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTMUECKOH U COI[MAIbHOIN HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBAaTh, IUIAHUPOBATh U CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESATENIHOCTD;

UHTEpeC K Pa3IU4HbIM chepaM MpohecCHOHATBHONW NesATeIbHOCTH, YMEHHUE COBEPILATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIEC )KU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPa30BaHUIO Ha MPOTSKEHUU BCEH
KU3HU;

7) IKOJI0TNYECKOT0 BOCIIMTAHMSA:



9KOJIOTUYECKHU I11e71eCO00pa3HOe OTHOIIEHUE K IPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIIEHUE YPOBHSI SKOJIOTMYECKOW KYJIBTYphl: HpUOOpETEeHHE OIbITa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapakTepa 3KOJ0rMYECKUX Ipo0seM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMble TIPU U3YYEHUH OMOJIOTMU 3HAHMS U yMEHUS
OpU pPEHICeHUH MPOoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM MPUPOIONOIb30BaHHEM (COOIIOACHNE
IpaBUJ NOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onochepsl);

AKTHBHOE HEIPUATUE IEHUCTBUM, NPHUHOCAIIMX BpEN OKPYKAIOLIEH IPUPOLHOM cpene,
YMEHHUE TMPOTHO3HPOBATH HEOJArONPHUSATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH HX;

HQJIMYME PA3BUTOTO HKOJOTHMYECKOTO MBILIUICHHUS, IKOJOTHYECKOW KYJIbTYpbl, OIbITa
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJIbHON, KOMMYHUKATHUBHOM M COLMAJIbHOM IpakTUKE, FOTOBHOCTU K Y4YacTHIO B
HPAaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MpPAaKTUKH, OCHOBAHHOIO Ha [JUAJNOre KYyJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBON M UUTATEILCKON KYJIbTYPhl KaK CPEJCTBA B3aUMOAEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHHue crenu(uKku OMONOTMM KaK HayKd, OCO3HaHHs €€ posrd B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUM LIEJIOCTHOTO MPEACTaBIECHUs 00 OKpYXKarolleM
MHUpe KaKk O €IUHCTBE INPUPOAbI, YelOBeKa U OOIIecTBAa, B IO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEH U pEeIICHUH TPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: O0eCrieueHus
HOBOT'O YPOBHS pa3BUTHsl MEAMILMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTEeH BBIX0Ja U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOJieM U oOecreueHus nepexoaa K yCTON4MBOMY pa3BUTHUIO, pAllMOHATIBHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJBTYpBl, €CTECTBEHHO-HAy4HON TIpPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAJIbHOU
rPaMOTHOCTH o0y4aroumxcs, GopMUpyeMoil pu U3y4yeHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHHUS I aHalIn3a M OOBACHEHWs SBJICHUHN
OKpPY’KaIOIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHMH, yMeHHUe jenaTb 0OOCHOBaHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKHUE 3HAHUS JUISL pEIIeHHs
npo0JeM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NesATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAaHMM 1O OHOJOTMM B COOTBETCTBHUM C IKM3HEHHBIMU
NOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIbTATHBI

MeranpeaMeTHbIle pe3yNbTaThl OCBOCHHUs y4eOHOro mpeamera «bBHOJIOTHS» BKIIOYAIOT:
3HAYUMBIC JJISL q)OpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yan01u1/1xcs1 MCKIAUCHUIITIMHAPHBIC
(MeXTpeaMeTHbIE) O0IeHayYHbIC TTOHATHS, OTPaXKAIOUe 1IEJIOCTHOCTh HAYyYHON KapTHHBI MUpa
U crieniUKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, HCCIIeJOBaHUEe, HAONIOJACHUE, U3MEpPEHUE, HKCICPUMEHT U JPYruX), YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (HYHKIMOHATBLHONM T'PAMOTHOCTH M COLMAIBHONW KOMIETEHIIMHOOYJaroIuXcs,
CIIOCOOHOCTH oOyJaromuxcst HCTIOJIb30BaTh OCBOCHHBIC MEXMCHUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHbIE y4YeOHBbIC JEHCTBHS B IIO3HABATEILHOW U
COITMATbHOM MPAKTHKE.

MeranpeaMeTHbIe PE3yJIbTaThl OCBOSHHUS NPOrpaMMbl CpelHero ooOmero oOpa3oBaHHS
JIOJKHBI OTpaXaTh:

OBJjaieHne YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUSIMU:

1)0a30Bble JJornyecKue AecTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPU OCBOCHHUH 3HaHuU HpI/IéMI)I JJOTUYCCKOI'O MBIIIJICHUA (aHaJII/I3a,
CHUHTE3a, CpaBHEHMS, KiacCHU(pUKAIUU, OOOOIICHHS), PACKpPhIBAaTh CMBICT OHOJOTHYECKHX
MOHITUN (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAaHABIUBATh CBSI3U C APYTUMU MOHATUSAMU );

ONpENENATh LENU JeATeTbHOCTH, 3aJaBas MHapaMmMeTpbl W KPUTEPUU HX JTOCTHIKCHHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBHOCTHU C IOCTABJICHHBIMU LCIIAMU;

HCITOJIB30BaTh OHOJIOTMYECKUE TOHATHS IS OOBSICHEHUS (DAKTOB M SIBJICHUH KUBOM
TIPUPO/IBI,

CTPOUTH IJIOTUYECKUE pACCYKICHHUS (MHIYKTHUBHBIC, JACAyKTHUBHBIC, IO aHAJOTHH),
BBIABJIATH 3aKOHOMCPHOCTHU U IMMPOTHBOPEYHA B paCCMAaTpUBACMBbIX ABJICHUAX, q)OpMy.]'H/IpOBaTI)
BBIBOJIbI U 3aKJIIOYCHU A,

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIICHUN B M3y4aeMbIX OMONOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISABJICHHBIX B pa3JIMYHBIX I/IH(l)OpMaIII/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh IUIAH PEUIEHUs MPOOIEMBbI C YUETOM aHAIN3a UMEIOIINXCS MaTepUaIbHbIX
1 HEMaTepHaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIHTATOB LENSM,
OLCHUBATb PUCKHU HOCJ'IGI[CTBI/II\/JI JACATCIIbHOCTH,

KOOPJAMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIeM.

2)0a30Bble UCCJIeI0BaTEIbCKUE IeHCTBUS:

BIIJICTh HABBIKAMHU Y4€OHO-HCCIICIOBATEIHCKON M MPOCKTHON NEATETLHOCTH, HaBBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METO/IOB
pELIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHbIX METOJI0B TO3HAHUS;

HCIIOJIB30BAaTh Pa3JIUMYHBIC BUIAbI ACATCIBHOCTH I10 IMOJIYYCHHIO HOBOI'O 3HAaHUA, €ro
MHTEPIIPETAllUY, PeoOpa30BaHUI0 U MPUMEHEHHIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3aHUH YUEOHBIX U COI[MAIIBHBIX MTPOEKTOB;



dbopMupOBaTh HAYYHBIA THI MBIIJICHUS, BIaJ€Th HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B OOpA30BATEIBHON NEATEIHHOCTH WU
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIaTh
TUMoTe3y €€ pelieHus, HaXOAWTh AapryMEHThl JUIA JOKa3aTelbCTBA CBOUX YTBEPIKICHHIH,
3aaBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEUICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHHBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANIPABICHHBIN IMOMCK IMEPEHOCa CPEACTB U CIIOCOOOB ICHCTBUS B
npodeccuoHaNbHYIO Cpeay;

yMETh IMEpPEeHOCUTh 3HAaHUS B I[IO3HABATEIbHYI0O U  MPAKTUYECKYID  00IacTu
KHU3HEIEATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTATh HOBBIC HJEH, IpEAjiaraTb OPUTHHAIbHBIE MOIXOAbI U pEUICHHs, CTaBUTh
po0JIeMBl U 3aJ1a4H, JOMYCKAIOUINe aTbTePHATUBHBIEC PEIICHUS.

3) padora ¢ unopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(OpMaruu (TeKcTe Yy4eOHOro Mmocoowms,
HAYYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIIOTUYECKUX CIIOBApSX W CHPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B UHTepHeTre), aHAIM3UPOBaTh WHGOPMALIMIO DPA3IUYHBIX BUIOB U (QOpM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(dopMynHpoBaTh 3ampOCHl M MPHUMEHSATh Pa3IMYHBIE METOAbI IMPH IOHCKE W O0TOOpe
Ouonoruveckoi nHGoOpMaIuu, HEOOXOAUMOM /7S BBITIOJIHEHUS YUEOHbBIX 3a/1a4;

NpUOOpeTaTh OMBIT HCHOIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHUS PA3TUIHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAbHYIO (OpPMYy TPEACTABICHUS OHOJOTHYECKOU
uHpopMaLuu (CXxeMbl, rpaduKu, TUarpaMMsl, TaOIMIIbI, PUCYHKH U APYToe);

UCIOJIb30BaTh HAy4HBIM S3bIK B KauecTBe CpeAcTBa MpH paboTe C¢ OMOIOrMyYecKon
uHpOpManuell: TPUMEHITh XUMHYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKUe 3HAKW U CHUMBOJIBI,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJIaJeTh HAaBBIKAMU pACIO3HAaBaHUS M 3alMThl MHpOpMauuu, HHGOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

Osgiiaienne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUAMU:

1)o01menue:

OCYILECTBIISATh KOMMYHHKAIIUK BO BcexX cepax >KM3HM, aKTUBHO Y4acTBOBAaThb B JHAJOre
WINA JUCKYCCHU TI0 CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYXJICHUS OTHOCHTEJNFHO BBINIOJHEHUS TMIpeIUIaraéMoil 3aJadyd, YYWUTHIBATH HWHTEPECH U
COIJIACOBAHHOCTH MO3ULIUH IPYTUX YYACTHUKOB JMAJIOTa WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBa OOIICHMS, MOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIIMKTHBIX CHTYaIllui, YMETh CMATYATh KOH(IUKTHI U
BECTH MIEPETOBOPHI;

BJIAJETh PA3MUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aMMOJICHCTBHSA, MOHMMATh HaMEpPEHUs
JpYTUX JIOAEH, MPOSIBIATh YBAXHUTEIbHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOW BO3PAKCHUS;



pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOIb30BAHHUEM S3BIKOBBIX
CPEICTB.

2)coBMecTHas AeATeJbHOCTD:

MOHUMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYAIbHOW pabOTHI IpU
peleHnr OMOIOrHYecKoi MpobieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYIIOBBIX
¢dbopM B3aMOAEHCTBUS MIPH PEILICHUH y4eOHOM 3aauu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NCHCTBHH ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA IO €€ NOCTMIKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUM, PACHPENCIATh POIU C Y4ETOM
MHEHHH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJOr0 YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IIpeJlaraTb HOBBIE IIPOEKTHI, OLICHWBAThb MJAECHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYLIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMHU PeryJsATUBHBIMU AeHCTBUAMM:

1)camoopranu3anus:

UCIIONIb30BaTh OMOJIOTMYECKUE 3HAHUS JJs BBIABICHUS NpPOOJIEeM M HUX pEIIeHUs B
YKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BbIOMpaATh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1I€I€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JIEUCTBUAX M IOCTYIKAX MO OTHOIICHUIO K >KHUBOM MPUPOJE, CBOEMY 3J0POBBI0 M 3I0POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITENIbHO OCYILIECTBIISTh MMO3HABATEIbHYIO JEATEIBHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh W (QOPMYIMPOBaTH COOCTBEHHBIE 3a7a4d B 00pa30BaTEIBHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PeLIeHUs NpoOiIeMbl ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATOYTEHUH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAULIUK B Pa3HBIX 00JaCTsIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2)cCaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICJIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIICHMS;

YMETH OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHU)KECHHUIO;

IIPUHUMATh MOTUBBI U ApTyMEHTBI JPYTUX IIPU aHAIU3E PE3YJIBTATOB JEATEIbHOCTH;

3)npunsaTHE ceds U APYIHUX:

NPUHUMATD ce0sl, TOHMUMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IPU aHAIU3€ PE3yIbTaTOB JACSITEIBHOCTH;



pHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKH;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIMH JPYTOTO YeTIOBEKa.

NPEJMETHBIE PE3YJIbTATbBI

[TpenmerHsie pe3ynbraThl ocBoeHus: porpaMMbl COO mo 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue A ydeOHoro npenmera «buosorus» HaydHbIe 3HAHHUSA, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUAbI
JeSTEIbHOCTH 1O MOJYYEHUIO HOBOTO 3HAHMS M IPHUMEHEHHIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallUsiX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C Owuomorumeil. B
porpaMMe IpeAMETHbIC Pe3YJIbTaThl MPEACTABICHBI M0 roJaM 00yUeHHS.

[IpenmerHble pe3yabTaThl OCBOEHMs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHMH O MECT€ M POJM OHOJOTMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJACp)KaHHE OMOJIOTMYECKHX TEPMHUHOB U TOHITHUN: )KU3Hb, KIIETKA,
opraHusM, Merabosu3M (0OMEH BEIIECTB U  NIPEBpalllEHHEe JSHEPruM), TOMEeocTa3
(camoperynsanusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHUCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoyKuusi), HaCIEeCTBEHHOCTh, HI3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHHE Wu3JaraTb OWOJOTHYECKHE TEOpUu (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
LEHTpajbHas JorMa MOJeKyJspHoW Ouosorun), 3akoHel (I. Mennens, T. Moprana, H. H.
BaBuioBa) u yuenus (o neHTpax MHOrooOpas3usi U IPOMCXOXKAECHUS KyIbTYpHbIX pacteHui H. U.
BaBuiosa), onpenensats IpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHUE Ba/leTh METOJaMHM HAy4HOrO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys | TPOBEICHHE OHOJOTHYECKOTO
OKCTIEPUMEHTA, BBIJBIDKEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXKIY HCCIEeTyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyYE€HHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOPHi U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHMU MOJIYYEHHBIX pe3yIbTaTOB;

YMEHHUE BBIJCIATh CYNIECTBEHHBIC MPHU3HAKH BHUPYCOB, KJIETOK MPOKAPHOT M DYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHMU3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHa BEIIECTB U
NpEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO M HHEPreTHUecKoro oOMeHa,
XEMOCHHTEe3a, MMTO03a, MeH03a, OIIOJOTBOPEHUs, Pa3MHOXKEHUS, MHIUBUIYaIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHHUE TPUMEHSTH TOJy4YeHHBIE 3HAHUS Ui OOBSICHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SIBJICHUH, /ISl IPUHATHS IPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 11E€JIbI0 00ecTieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/0pOBbSl OKPYXKAIOIUX JIOJIeH, COONIOEHHUsS HOPM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXAMOIIEH NPUPOMHOW cpeae, MOHMMaHUe HEO0OXOIMMOCTH
UCTIOJIB30BaHUS JIOCTHKCHUH COBPEMEHHOW OHMOJIOTMH W OMOTEXHOJOTHH JUIS PalliOHAIHLHOTO
IPUPOIONIOIB30BAHNUS;

yYMEHHUE pelaTh »3JIeMEHTapHbleé TIeHeTHYeCKHe 33Jayd Ha MOHO- M JAUTHOpHIIHOE
CKpEeIIMBaHKe, CIICTUICHHOE HACIIE0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTS TIpeJICKa3aHsI HAaClIeI0BaHMS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MPAKTHUYECKHEe paboThl, COONOAATh MpaBUia MpU
paboTe ¢ yueOHbBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;



YMEHUE KPUTHYECKH OLIEHUBaThb M HHTEPIPETHPOBATH HMH(OPMAIMIO OHOJIOTMYECKOrO
COJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBA
MaccoBOW HMH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHallbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTMH, MEAULIMHE, OMOTEXHOIOIUH;

YMEHHUE CO3[aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHHUs, 00001as
Ouonornyeckyro MHGPOPMALMI0O W3 HECKOJIBKMX HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenmerHble pe3ynabTaTbl OCBOEHHs YydeOHoro mnpeamera «buosorus» ¢ 11 knacce
JIOJDKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ W POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4YHOT'O MUPOBO33PEHUS, O BKJIA/Ie POCCUICKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIs PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpBIBATh CO/IeP)KaHUEe OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BUJI, TIOMYJISIIINSA,
reHO(OH, HBOJIONMS, MABIKYIIHME CHIIBl ((aKTOpPBI) SBOJIOLUH, MPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTHYECKHE (AKTOPBI, HKOCUCTEMA, HPOAYLECHTHI,
KOHCYMEHTBI, PEYLEHTHI, LIENH MUTaHUs, SKoJoruyeckas nupaMmuaa, ouoreoueHos, ouocgepa;

yYMEHME Hu3araTb Ouosnoruueckue Tteopuu (3BomounoHHass Tteopuss Y. JlapsuHna,
CHUHTETUYECKAsi TEOPUS SBOJIOINH ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBaHus riaBHBIX HampaBiieHUH u myted sBomronuu A. H. CeBeprosa, yueHHs O
6uochepe B. U. BepHasickoro), onpenensTe rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAyYHOTO NO3HAHUS B OMOJOTWHU: HAOIIOJCHHUE W OIMCAHHE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MPOBEJCHHE OHOJIOrHYECKOro
9KCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIY MCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyUEHHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAaYYHBIX IOHATH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBObl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACJEACTBEHHOM  HM3MEHUMBOCTH, €CTECTBEHHOIo  0TOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (AaKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB M MOTOKA YHEPIMU B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUM
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB W OHMOr€OXMMHUYECKHX ILHKIOB B
ouocdepe;

YMEHHME MPUMEHSAThH MOIY4YEHHbIE 3HAHUS NIl OOBSCHEHUS OMOJIOTMYECKUX IMPOIIECCOB U
SBJICHUH, 17151 IPUHATUS IPAKTUUYECKUX PELIEHUI B MOBCEHEBHOM KU3HHU C EJIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/10pOBbSl OKpYXAlOIIUX JIOAEH, COOIIOACHUS HOPM
IPaMOTHOTO TMOBEJEHHUsI B OKpYXamlleil NpUponHOH cpene, MOHMMaHUEe HEOOXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKEHHUH COBpEMEHHOM ouonorun JUIS paloHaIbHOrO
MPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh >JIEMEeHTapHble OMOJOrMYecKHe 3aJaud, COCTABISATH CXEMbl IMepeHoca
BEIIIECTB M YHEPIUU B IKOCUCTEMaxX (IleNU MUTAHU);

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUecKue paboThl, coOI0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAThb M WHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKaHusl, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHWUSA W3 Pa3lIMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBOW WH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHaNIbl), pPacCMAaTPUBATh TJIOOAIbHBIC



9KOJIOTUUYECKHE TTPOOJIEMBbI COBPEMEHHOCTH, (POPMHPOBATH IO OTHOIIIEHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YMEHHE CO3[aBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOmIeHus, 00001mas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM uudgposbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6nmmoreka [IOK
1 b 2 0.5
HOMOTIDL R Hayia https://m.edsoo.ru/7£41¢292
2 JKuBBIE CHCTEMBI U UX OpTraHu3alys 1 bubmorexa HOK
p 1 https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTAB M CTPOCHUE KIIETKHU 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 XK 6
MBHEACATEILHOCTD [ICTIH https://m.edsoo.ru/7f41c292
5 PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE 5 | bubnnorexa [JOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD g 15 bubnuoreka [{OK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekrust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoteka IIOK
8 PesepBHoe Bpe 1
PBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbie
Ne n/m P Kounrpoabnbsie IIpakruueckue (wicpp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
1 9 o 1
BOTHOTHMOHHAT DHOJOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubmmoreka [JOK
3eMite ' https://m.edsoo.ru/7f41cc74
3 Opra"HusMEbl 1 OK aromas cpena 5 1 bubmorexa HOK
p PYHAIoM pe https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
No KoumnuecTBo yacos
Hara JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero U3ydeHus o0pa3oBaTe/ibHbIE PeCYPChI
n padoTshI padoThI
bu6mmoreka [JOK
buosorus B cucreme Hayk 1 04.09 https://m.edsoo.ru/863e6122https:/
/m.edsoo.ru/863e632a
Mertoabl TO3HAHUS JKUBOW MTPUPOJIBI.
[IpakTuueckas padorta Ne 1
bubmuoreka [JOK
«HMcrnonp30BaHne pa3IMYHbIX 1 0.5 11.09
https://m.edso0o.ru/863e6122
METOIOB IPU U3yUYEHUU
OMOJIOTMYIECKIX O0BEKTOBY
buosornueckue cucremsl, MpoOLECCH | 18.09 bubnuoreka [JOK
U UX U3y4YECHUE ' https://m.edsoo.ru/863e6564
XuMHYEeCKu cocTaB KieTku. Boja u | 25.00 bu6mmorexa [IOK
MHUHEpAJIbHBIE COIIU ' https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
b .C 0 1 02.10
CAIH. TOCTAB H CTPOCHIE BElRoB https://m.edsoo.ru/8636b72
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsl. JlaboparopHas
pabora Ne 1 «M3yuenue | 0.5 09.10 bubnuotexa [JOK
KaTaJIATHIECKOW aKTHBHOCTH ' ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMIIIa3bl
WJTU KaTajasbl)»
bu6mmorexa [IOK
I 1 16.10
S ICEORRE e hitps://m.eds00.ru/863e6870
Hyxnennosbie kucnorsl. AT® 1 23.10 bubnuoreka [JOK



https://m.edsoo.ru/863e6122
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

I/ICTOpI/ISI 1 MCTOABI NU3YUYCHUSA

https://m.edsoo.ru/863e6d5c
bubmuoreka [JOK

9 06.11
kietku. Knerounas Teopust https://m.edsoo.ru/863e6e88
10 Knerka xak nenocTHast )KuBas 13.11
cucrema
CtpoeHne 3yKapuoTHYECKOM
kieTku. Jlaboparopnas padota No 2
«M3yueHue cTpoeHUs KIETOK Bbubnuoreka LIOK
11 pacTeHHIA, )KUBOTHBIX, TPHOOB U 0.5 20.11 https://m.eds00.ru/863e6ffOhttps://
OakTepHii Mo MUKPOCKOIIOM Ha m.edsoo.1u/863e716¢
TOTOBBIX MUKpOTpEIapaTax u ux
ONIMCAaHUE
bubmuoreka [JOK
12 OOwmeH Betec eTabou3 27.11
MICH BELIECTE HIH METAbOTHEM https://m.eds00.ru/863e766¢
bubmuoreka [JOK
13 ®dortocuHTe3. XeMOCHHTE3 04.12
TOCHHT MOCHHT https://m.edso00.ru/863e7c98
bu6mmorexa [IOK
14 2 it 00 11.12
HEPTETIHCCKIH OOMEH https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KieTKu. [lenenue
KJeTku. Muto3. JlaboparopHast Bu6 10K
nOIMoTEKa
15 6ota Ne 3 «Hab 0.5 18.12
paboTa AL 5 «HaIIONICHHIE MATO34 B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKAa KOPEIIKa JyKa Ha
TOTOBBIX MUKPOMpENapaTax»
16 Bruocunres Oenka. Peakiusa 2512 bu6mmorexa [IOK
MaTpUYHOI'0 CHUHTE3a ) https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
17 Tpanc — OuocuHTe3 Oenka 15.01
PACIAHIA HOCHIT e https://m.edsoo.ru/863e796e
13 Hexnerounsie popmbl )ku3HT — .01 bubmuorexa [JOK

BHUPYCBI

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
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

bubmuoreka [JOK

19 @OpMBI pa3sMHOKEHUS OPraHU3MOB 29.01 https://m.edsoo.ru/863e81bo6https:/
/m.edsoo.ru/863e831e
20 Meiios 05.02 bubmotera [IOK
https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TOJOBBIX
KJ1eTOK. OII010TBOPEHHE.

)1 JlaGoparopHas padora Ne 4 0.5 12.02 bubnmoreka [JOK
«M3yuyeHune cTpoeHHs NOJIOBBIX ' ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»»

2 WnauBuayanbHOE pa3BUTHE 19.02 bubmmorexa [IOK
OpraHu3MoB ' https://m.eds00.ru/863e8436

3 I'enernka — Hayka o 26.02 bubnuoreka [JOK
HACJICJICTBEHHOCTH U M3MCHYUBOCTH ' https://m.eds00.ru/863e862
3aKOHOMEPHOCTH HACIIEI0BaHUS

24 MpU3HAKOB. MoHOTHOpUIHOE 05.03 bubmorexa HOK

p ' P ' https://m.eds00.ru/863e¢8878
CKpEIIUBaHNE
UTHOPUIHOE CKpeLMBaHuE. 3aKOH
25 fe3aBI/II:()ZI/Ii[/IOFO Hainlj OBaHUsA 12.03 bubmorexa [JOK
g ’ https://m.eds0o.ru/863e89a4
MIPU3HAKOB
CuerjieHHOE HaclleJ0BaHue
npu3HakoB. JlaboparopHas pabota
Ne 5 «M3yuenue pe3ynbpTaToB bubnnoreka [JOK

26 0.5 19.03
MOHOTHOPUIAHOTO U JUTHOPHUIHOTO https://m.edso0o.ru/863e8c60
CKpEIIMBaHUA Y IPO30(UIIBI HA
TOTOBBIX MUKpPOIIpernapaTax»

r .H
7 eHeTHka noja. HacnenoBanue 02.04 bubnuotexa [JOK

MPHU3HAKOB, CHCIUICHHBIX C ITOJIOM

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



https://m.edsoo.ru/863e81b6
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
https://m.edsoo.ru/863e8c60

N3menunBocth. Henaciencresennas
M3MEHYMBOCTH. JlaGopaTropHast

73 pabota Ne 6. 3yuenue 1 0.5 00.04 bubnmoreka [JOK
MOAM(MUKAITMOHHOW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BapUAIMOHHOIO pA/ia U
BAPUALIMOHHON KPUBON»

HacnencrBenHass ”3AMEHUYUBOCTb.

29 JlaGopaTopHas paESOTa No 7. | 0.5 16.04 bubnmoreka [JOK
«AHanu3 MyTaluui y 1po3ohuisl Ha https://m.edsoo.ru/863e8efe
FOTOBBIX MUKpOITpEnapaTax»

30 I'eneTuka yenoBeka 1 23.04 bubmotexa [IOK

https://m.edso00.ru/863e8d78
PesepBHrlil ypok. O600111eH1E 110

31 TeMe «HacnencTBeHHOCTE U 1 30.04

HW3MEHUYUBOCTH OPTaHU3MOBY
bubmuoreka [JOK

32 Cenekius Kak HayKa M MPOLECC 1 07.05 hitps://m.cdsoo.ru/863¢92 14
MeToab!l U JOCTUKEHUS CETEKITUT bu6mmorexa [IOK

33 . 1 14.05
pacTeHu! 1 JKUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorust kak orpacib | 21.05 bubnmnoreka [JOK
IIPOU3BOJACTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOT'PAMME



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

11 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bceero Konrpoannere  TIpaxTudeckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
i bubnmoreka [JOK
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 04.09 hitps-//m.cdsoo.ru/863ca20e
) WcTopus pa3BuTHs npeacTaBieHuil 0o | 11.09 bubnmoreka [JOK
3BOJIIOIIUN https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 Mukpossomons ! 18.09 https://m.edsoo.ru/863e9cle
[Tomynsimus kak eMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH. Eubmorexa LIOK
4 Jlaboparopnas padota Ne 1 1 0.5 25.09 https://m.edsogru/863e99c6
«CpaBHEHUE BHJIOB I10
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBroKymiye cuibl (3JeMeHTapHbIe | 02.10 bubnnorexa [JOK
(akTOpbI) SBONIOIHIH https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBenHsblit 0TO0p U €ro popmbl 1 09.10 hitps//m.cdsoo.ru/863¢9ed0
Pe3ynbTaTh! 3BOMIOLNN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas | 0.5 16.10 bubnuotexa [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCUTEIILHOTO XapaKTepar
8 Hamnpasnenus u myTu Makpo3BOJIIOLIMU 1 23.10 bubmorexa HOK

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



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

9 HeoOpaTtumocTs 3BOIIONNN 06.11
10 I/I"CTOpI/IS[ JKU3HU Ha 3eMJIe€ U METOJIbI 1311
e€ U3yyeHus
1 ['MnoTre3pl NPOUCXOKACHUS KU3HU Ha 2011 bubnmoreka [JOK
3emiie https://m.edsoo.ru/863eaSab
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 2711 bubnmoreka [JOK
rnepuoiamM https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbl BOITIOIUU
- %aCTI/ITeJII)HOI‘O 1 KUBOTHOTO MHPA. Bu6miorexa LOK
pakTudeckas padora Ne 1 <<I/I3znleHI/Ie 0.5 04.12 hitps-//m.cdsoo.r/863ca8be
HCKOITAeMBIX OCTATKOB PACTCHUM U
YKUBOTHBIX B KOJIJICKIIHSIX)
14 CoBpeMeHHas cucTeMa OPraHu4ecKoro 1L12 bubnnoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOIMOreHe3) 18.12 ngﬁ;&fgggﬁg@eadc
16 JBxyuie cuibl ((pakTopsl) 2512 bubnnorexka [JOK
aHTpoOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUN DBOIIOIHNA 15.01
YeloBeKa
13 UYenoBeueckue packl ¥ MPUPOIHBIE .01 bubnnoreka [JOK
aJlarTaly 4eJoBeKa https://m.edsoo.ru/863eaeca?
PezepHblil ypok. O60011eHNE 110 TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU 29.01
Ha 3emiie»
20 DKOJIoTus KaKk HayKa 05.02
21 Cpensl 0OuTaHUS U YKOJIOTHIECKHE 12.02 bu6mmoreka [JOK

(bakTopbl

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



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

AOGuotnueckue GaKkTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

22 pacTeHUi U3 pa3HBIX MECT OOUTAHUS. 0.5 19.02 bubmmorexa [IOK
https://m.edsoo.ru/863eb10e
JlabopaTtopHas pabota Ne 4. «Biusiaue
CBETa Ha POCT U Pa3BUTHE YEPCHKOB
KoJIeyca»
23 buotnueckue GakTopsl 26.02 bubmorexa [TOK
https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonynﬂunf/l. [TpakTuueckas pa60Tau Ne 0.5 05.03
2 «[Toacy€Tt mIOTHOCTH MOMYJIALIHI
Pa3HBIX BUJOB PACTCHUI»
)5 Coo0b1iecTBa OpraHu3MoOB — 12.03 bubnnorexa [HOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI 19.03 bubnuotexa [JOK
(2KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE MIOKA3aTENN IKOCUCTEMBI.
27 Okosoruueckue nupamuapl. CBoiicTBa 02.04 bubmorexa HOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [IpupoaHbIe SKOCUCTEMBI 09.04
29 AHTPOIIOT€HHBIE 3KOCUCTEMBI 16.04
30 buocdepa — rnobanbHas 3KkocucTeMa 23.04 bubnuoreka [IOK
3emiun https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 30.04 bubnuorexa [JOK
ouochepsl https://m.edsoo.ru/863ebd 16
32 YenoseuecTBO B Onochepe 3eminun 07.05
33 CocyiiecTBoBaHUE TPUPOIBI U 14.05 bubnmnoreka [JOK



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
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

YCJI0BCUCCTBA

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

34

PeszepBHbIil ypok. O6001ICHUE TEMBI
«Co00111ecTBa M SKOJIOTUIECKHE
CUCTEMBID»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

2.5

21.05



https://m.edsoo.ru/863eba1e

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buonorus, 11 kacce/ [Toromapésa N.H., Kopuunosa O.A., Jloumwmna T.E. u npyrue; moj
penakmueit [Tonomapéroit M.H., O01iecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
Nznarenbckuii nentp «BEHTAHA-T'PA®y; AkninonepHoe o61mectBo «3marenscTBo
«IIpocsemienne»

buonorwus, 10 knacc/ [lonomapésa U.H., Kopawmiosa O.A., Jlomununa T.E. u npyrue; nox
penakiueit [Tonomapéroit M.H., O0I11ecTBO C OrpaHUYeHHONW OTBETCTBEHHOCTHIO

N3narensckuii uentp «BEHTAHA-I'PA®»

METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJISA
Mertonudeckoe mocooue Annapeeoi H.JI. buomorus.10-11 kmacest /H.JI. Auapeesa, C.1O.

Acranunna .- M.: Muemo3suna, 2015

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://myschool.edu.ru/

[Tpoekt «Bcs 6uonorus» http://www.ebio.ru/index-1.html

2 buonorus. OnexkTpoHHbIN yueOHUK http://biologylib.ru/catalog/

3 buonorus. Cceuiku Ha caiiTel o 6uosoruu http://biologylib.ru/catalog/

4 BuptyanbHas oOpazoBaTenbHas Jadbopatopus http://www.virtulab.net

5 NnTepHer ypok https://interneturok.ru/

6 S uny Ha ypok Ouosnoruu http://bio.1september.ru/urok/

7 CoBpemeHHbIe ypoku 6uosnoruu http://biology-online.ru/

8 NHdopmalimoHHO-cIpaBOUHBIN pecypc 1o ouosnoruu http://www.cellbiol.ru/
9 buonoruyeckuii ciaoBaps oH-1akH http://www.bioword.narod.ru/

10 IpeBHue uckomnaeMele ;xuBOTHBIE http://biodat.ru/

11 buonornueckwmii katanor http://www.ancientbeasts.ru/

12 3oo0norus ana yunrens http://www .5zaklepok.ru/

13 Duuuknonenus ¢aopsl u payns! http://faunaflora.ru/39/



