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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUHM TEOPETHUYECKYIO OCHOBY IS
ompezeNieHus] MOAXOA0B K (OPMHUPOBAHUIO COJEp)KaHUS Y4YEeOHOTo MpeaMeTa
«buosorusi»  coctaBwiM: KoHuentyaineHble mnoioxenuas PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, COJAEp)KaHMsA, pPE3yJbTaToOB OOyYeHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBHIMTYCKHUKOB, MOJIOKEHHS 00 OOIIHMX HESIX U
NPUHIIAIIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO
obOmero o6OpasoBanus B Poccuiickoit ®enepanuu, a TakXKe TMOJOXKEHUS O
cnernuduke Ononoruy, e€ 3Ha4eHUH B MO3HAHUU JKUBOW MPUPOABI U 00eCTIeUeHUN
CYILIECTBOBAHMsI YeJIOBeUecKoro odmiecTBa. COrjJacHO Ha3BaHHBIM IMOJIOKECHUSM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTypa.

[IporpaMMa 1o Ouosoruu ma€T MpeacTaBICHHE O IeNax, 00 oOmen
cTpareruu OOy4YeHHUs, BOCIHTAHHUA U PaA3BUTUIOOYYAIOUIMXCA CPEACTBAMU
yuebHOoro mpeamera «buonorus», omnpenenseT o00sf3aTeIbHOE MPEIMETHOE
CONIep)KaHue, €ro CTPYKTypy, paclpeneieHhue IO pasfeinaM ©  TEeMaMm,
PEKOMEHIYEMYIO TOCIEA0BATEILHOCTh U3YUeHHUSI yIeOHOTro MaTepuaia ¢ y4éTom
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€Hd, JOTMKHM 00pa30BaTEIbHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEN 00YJarOIIIXCS.

B mporpamme 1o OWONOTMH Tak)Ke YUYUTHIBAIOTCS TpeOOBaHUSA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METallpeIMETHBIM M TPEAMETHBIM pe3yJbTaTaM
oOydyeHns B (OPMUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHON
NEeATeTbHOCTH/YUeOHBIX JIEUCTBUM OOYYAIOMIMXCS TI0 OCBOCHHIO COJICPKAHUS
OMOIOrHYecKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorun (10—11 kmaccel, 60a30BbIi ypOBEHB) peaTn30BaH
NPUHIAIT TPEEMCTBEHHOCTH B HW3YYeHHMH Owuonormw, Onaromaps ueMy B HEH
IPOCMATPUBACTCA HANpPaBICHHOCTh HAa pPAa3BUTHE 3HAHUM, CBSA3aHHBIX C
dbopMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMS,  ILEHHOCTHBIX
OpPUEHTALMNA JIMYHOCTHU, SKOJOTHUYECKOTO MBILUICHUS, MPEJCTABICHUN O 3J0POBOM
oOpa3e Xu3HU M OEpPEeKHBIM OTHOIIEHHWEM K OKPY’KAaIOILIEH MpPUPOTHON cpere.
[TosToMy Hapsxy ¢ M3ydYeHHEM OOIIEOMOJIOTHYECKUX TEOPH, a TakKe 3HaAHUU O
CTPOCHHMH KUBBIX CUCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOLINX B
HUX TPOIECCOB B MporpamMme Mo OHOJOTHH yAEICHO BHUMaHHE HCIOJb30BaHUIO
MOJTyYEHHBIX 3HAHWHA B MOBCEIHEBHOW JKU3HU I PEUICHUs TPUKIAIHBIX 3a/1a4, B
TOM dYHCJe: TPOPUIAKTUKHA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTHYECKU
[eJIeco00pa3HOro TMOBEACHUS B OKpYXalolled MNpUpOAHON cpeae, aHau3a
BJIIMSIHUSL XO3SMCTBEHHOM JESTENIbHOCTH 4YeJIOBEKAa Ha COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX DKOCHCTEM. Y CHIIEHHE BHUMAaHUS K MPUKIAIHON HAIIPABICHHOCTH



ydueOHOro mpenMera «buosorusy MpOIUKTOBAHO HEOOXOIMMOCTBIO 00eCTIeueHuUs
YCIIOBHIA JIJISl PEIICHUS OJTHOW U3 aKTYaJIbHBIX 33/1a4 MIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3oBaHMsi, KoTopas mpenmnosaraer (OpMHpOBaHHE y  OOy4aroOUIMXcs
CHOCOOHOCTH aJlalTHUPOBATHCA K M3MEHEHUSM JAMHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOT'O MHUDA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecreunBaeT (OPMUPOBAHUE y OOYUAIOLIUXCA TMPEACTAaBICHUN O
HAY4YHOH KapTHHE MHpa, paclIupseT W 0000IaeT 3HaHUS O KUBOW mpupone, eé
OTJMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHM3allid W SBOJIOLUH, CO3MAET
yCIOBHSL  JUI: TIO3HAHUS  3aKOHOB  JKMBOW  NIpUPOAbI,  (HOpMUPOBaHUS
(GYHKIIMOHATBPHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOro M Oe3zomacHoro oOpasza
KHU3HH, YKOJOTHUECKOTO MBIIUICHUS, IICHHOCTHOTO OTHOIIEHUS K KHBOM MPHUPOJIE
U YEJIOBEKY.

Bosbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe I PeIeHUs] BOCITUTATEIbHbBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oomero  o0pa3oBaHUsA,  COLUANIM3ALMU
oOyuaromuxcs. M3ydenne Guonorun odecrieynBaeT yciaoBHUs Ui (OPMUPOBAHUSA
VUHTEIJUICKTyaJIbHBIX, KOMMYHHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KyJIbTYphl, CIIOCOOCTBYET HMHTETpaluyd OHWOJIOTUYECKUX 3HAHUHU C
NPEICTaBICHUSAMU U3 IPYTUX Y4E€OHBIX NPEAMETOB, B YACTHOCTH, GUNKU, XUMHU
u reorpaduu. HazBaHHbIe TMOJOXKEHUS O NpPEAHA3HAYCHHH Y4eOHOTo MpeaMeTa
«buonorus»» cocraBWIM OCHOBY /ISl ONpEACNEHHs] IMOIXOAO0B K OTOOpY H
CTPYKTYPHPOBAHHUIO €r0 COJACP)KaHUs, TMPEICTABICHHOTO B TpOrpamMMme IIOo
OHOJIOTHUH.

Ot0op conepxanus ydeOHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIUN KyJIbTYpOCOOOPa3HOrO IMOAXO0/a, B COOTBETCTBUU C
KOTOPBIM O0Oyd4aronmecs OJKHBI OCBOUTH 3HAHUS W YMEHHS, 3HAYUMBIC IS
dopmupoBaHus 00OLIeH KyJIbTYpbl, ONpEICNSAIONINE aJeKBATHOE IOBEICHHE
yeJoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KHU3HU M TMPAKTHUYECKOW nesTenbHocTH. Ocoboe MeCcTo B ATOW CHUCTeMEe 3HaHUid
3aHUMAIOT DJIEMEHTHI COJIEPIKAHUS, KOTOPBIE CIyKaT OCHOBOH isi hOpMUPOBaHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
IICHHOCTHBIX ~ OPUCHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOIIUX  TI'yMaHH3allHH
OMOJOTMYECKOro 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJEpXKaHHsI Y4eOHOrO MaTepuaiia B MpPOTrpamMme II0
OMOJIOTUU OCYHIECTBIEHO € YYETOM NPUOPUTETHOTO 3HAUEHUS 3HAHWA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX KHUBOW MPHUPOJIBI, O €€ YPOBHEBOI OpraHM3aluu U
3BOJIIOIMH. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeameta «bruomorus»
BBIJICJICHBI CJICAYIOLINE coJepKaTeabHble TUHUU: «bronorus kak Hayka. MeToibl
Hay4YHOTO Mo3HaHWs», «KileTka kak Owonormyeckas cucreMay, «OpraHu3m Kak



Oouonoruueckas cucreMa», «CucreMa M MHOToOOpa3ne OpPraHUuYECKOTO MHUPAY,
«DBOJIOLIUSA KUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTI.

Llenp m3ydenuss ydyeOHoro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBJaJicHHEe  OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPAa3HOrO paHra U MNpuoOpeTeHue YyMEHUU
UCIIOJIb30BaTh ATH 3HAHUS JJII TPAMOTHBIX JIEHCTBUH B OTHOUIEHHMH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS] Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3yudeHus yudeOHoro mpenmera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIIMX 3a]1ay:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OMOJOTMYECKUX TEOPHUSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyXalluX OCHOBOM
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AIMH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBaHMIX B OMOJIOTUY;

dopMupoBaHue y OOYYarOIIMXCS MO3HABATEIbHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHaluW3a JAaHHBIX O MyTSIX pa3BUTUS B
OMOJIOTMM HAyYHbIX B3IVISIIOB, WJEH W TOJAXOJOB K M3YUEHUIO JKUBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHME Yy oOOyvarommuxcsa oOmeil KyJabTyphl, (YyHKIIMOHAIHHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLEHUBATH SBJICHUS OKPY KAIOIIETO
MUpa JKMBOM MPUPOJbI HA OCHOBAaHUU 3HAHUW W OMbBITA, IOJYYEHHBIX MPU
U3y4YeHUU OMOJIOTUY;

dbopmupoBaHue Yy OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUSI YEJIIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHHS K HEH, COOJIIOIEHUS ATUUECKHUX
HOPM IIpU MIPOBEICHUHN OMOJIOTMYECKUX HCCIIET0BAHU;

OCO3HAHHE IEHHOCTH OWMOJOTMYECKUX 3HAHUW Js TOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPHI, A1 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEIHEBHOM KU3HU JJIS
OILICHKH TOCJIEICTBUI CBOEH JEsATENHHOCTU 10 OTHOILICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHME W COOJIOJEHHE Mep NPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero obmiero ob6pazoBanus «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SIBIISIETCSI OOs3aTENbHBIM YUE€OHBIM MPEIMETOM, BXOSAIIUM B
COCTaB MpeaIMeTHOM 00nacTu «EcTecTBeHHO-HAYyYHbIE TIPEAMEThI.



Jlst m3ydenusi Onoaoruy Ha 6a30BOM yPOBHE CPEIHETO 001Iero 00pa3oBaHus
orBoauTcs 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Hememo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPKXAHUE OBYUYEHUA
10 KJTIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OHOJIOTHUU C OOIIECTBEHHBIMU, TEXHUUECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamu, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOUM IPUPOABI (HAOIIOAEHUE, SIKCIIEPUMEHT, ONTUCaHUE,
U3MepeHue, Kiaccuukalus, MOACIMPOBaHUE, CTaTHCTUYeCKas 00paboTka
JTAHHBIX ).

JdemoncTpanuu:

[Toptpetsr: Y. lapBun, I'. Mengens, H. K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOo bl TO3HAHUS JKUBOU TPUPOIBD.

JlabopaTopHble U NpakTHYecKHe PadoThI:

[Tpaktnueckast pabotaNe 1. «lcnonb3oBaHuEe pa3IUYHBIX METOIOB MpU
U3Y4YEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMbI U UX OPraHU3alMs.

Xusble cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3yueHus: ounonoruu. OTinyme
YKUBBIX CHCTEM OT HEOPraHUYECKON NPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ne. YpOBHU OpraHU3aluU OMOCUCTEM:
MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIW, MOMYIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHYECKHUH ), OMOChEPHBII.

JdemMoHcTpanum:

Tabmuibl u cxeMbl: «OCHOBHBIC TIPU3HAKH JKU3HW», « YPOBHU OPTaHU3AIUU
YKUBOW MPUPOABD).

O6opynoBanue: mojaesb MoJiekybl JIHK.

Tema 3. XumMHu4ecKHii COCTAB M CTPOCHHE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XUMHUUYECKHE BJIEMEHTBHI: MaKpOJIEMEHTBHI,
MUKpO3JIEMEHTHI. Bogia 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BewlecTB B Kkierke. lloanepikanwue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoenue 0eaKkoB. AMUHOKUCIOTHI — MOHOMEPBI OEJIKOB.
He3amenumeble 1 3aMEHUMBbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (IIepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBEPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoOilcTBa OenkoB. buonornyeckue
GyHKIIUU OEKOB.

®depmentsl — Owuonormdeckue Karanm3aTtopbl. CTpoeHue (QepmeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTtsl. Butamussbl.
OTnunuus PepMEHTOB OT HEOPraHUYECKUX KaTalIU3aTOPOB.



YrneBompl:  MoOHOcaxapuibl  (TJIIOKO3a, pubo3a ©  J1E€30KCHUpHbd03a),
aucaxapuapl  (caxaposa, JakTo3a) MW mosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
IEJUTI0I03a). bronornyeckue GyHKIINM YTI€BOIOB.

Jlunuael:  Tpurauuepuabl, QGocoaunuasl, crepounpl. ['mapoduabHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢Gynkuuu aunuaoB. CpaBHeHuUe
yTJIEBOJIOB, OEJIKOB U JTUMUA0B KaK HICTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmorel: JIHK wn PHK. Hykneornasr — MoHOMeEpHI
HyKJIenHOBBIX KucCaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u ¢pynkuuun PHK.
Bunasl PHK. AT®: ctpoenune u hyHKIIMH.

[{utonorus — Hayka o kietke. Kiietounas teopus — npuMep B3auMOIEUCTBUS
ujieil 1 PaKkTOB B HAYYHOM MO3HAHUH. MeTObl N3yUeHUs KIICTKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe TMNPU3HAKH KIETOK:
3aMKHyTas HapykHas meMmOpana, mosiekynsl JIHK kak renerudeckuii ammapar,
cucTeMa CMHTe3a OesKa.

Tunsl KIETOK: »JyKapuoTHuYecKas U Mpokapuotnyeckas. (OcoOeHHOCTH
CTpOCHHS MpoKapuoTHUeckor KieTku. Kierounas ctenka Oaktepuili. CtpoeHue
DYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >XUBOTHOM U
IpUOHON KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
¢ynkun. [Inazmatuyeckas memOpana, e€ cBoiicTBa U ¢pyHkiuu. L{utomnnazma u eé
opranounbl. OmHomeMOpaHHbie opraHouabl kieTku: OIIC, ammapar I'onbmxw,
In30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIIETKHM: MHUTOXOHIPHUH, ILJIACTHJIBI.
[IpoucxoxjieHne MUTOXOHJpUH W Tiactua. Bunbl mnactun. HememOpanHbie
OpraHOWJbl KJIETKH: PpHUOOCOMBI, KIIETOUYHBIA WEHTP, LEHTPUOIH, PECHUYKH,
KIyTUKA. QyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHslil neHTp kiaeTku. CTpoeHue sipa: siaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yuikunc, P. ®panximn, K. M. bap.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHBOM
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuognmdeckas TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOB, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelIKay,
«Ctpoenue pepmenta», «Hyknennonbie kucnotsl. [JHK», «Ctpoenue Monexyibt
AT®y», «CtpoeHre 3yKapuOTUUYECKON KIETKN», «CTpOCHUE >KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpOEHHE MNPOKAPUOTUYECKON KIETKHY,
«CTtpoeHue sipa KIEeTKN», « Y TIeBOAbDY, «JIMIuabD.



ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyJOBaHHME MJIsi TMPOBEACHUSA
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIPENapaThl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3ydeHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTajlasbl)y.

Jlabopatopuas pabora Ne 2. «M3yueHue CTpoeHUS KIETOK PACTCHHUIA,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OIIMCaHUE».

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BemecTB, Wk MeTa0ou3M. ACCUMUIIAIUS (TUTACTUYECKH OOMEH) |
TUCCUMUJTISTINS (SHEPTETHUECKNii OOMEH) — JIB€ CTOPOHBI €IMHOTO TIpoliecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOGHBIN 1 reTepoTpodHbii. Porbs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®dortocunre3. CBetoBas u TemMHOBass (a3pl (orocunrTeza. Peakuun
dborocunTe3a. DPhHeKkTUBHOCTL (HhOTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A JJIs JKU3HU
Ha 3emuie. BiausiHue ycinoBuil cpenibl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3Upyolye O0akTepu. 3HaUYeHHUEe XEeMOCHUHTe3a IS
YKU3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KJleTKe. PaciiemnieHue BellecTB, BbIJIEJIECHUE U
aKKyMYJUPOBAaHHE DHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukomus. bpoxkenne m ero Buabl. KucinopoaHoe OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbochopunmmpoBaHue. OddekTuBHOCTH
HHEPIreTUIECKOro 0OMeHa.

Peakuun wmatpuyHoro cuHTe3a. [eHernueckas wuHdpopmanus u JIHK.
Peanuzanusi reHetnueckod uHopmanuu B KiIETKe. ['€eHETHYeCKHi KOA U €ero
coiictBa. Tpanckpunuus — matpuynbiii cunre3 PHK. Tpaucmsuus — 6uocunTe3
Ooenka. Otanbl TpaHciusauuu. KomupoBanue ammuokucior. Pons pubocom B
OonocuHTe3e Oenka.

Hexnerounsle ¢hopmbl )Ku3HU — BUpYychl. cTopus oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnm pacTteHmii, >XUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BHY) — Bo3Oyautens CIIM/Ia.
OOpaTHass ~ TpaHCKpUIILIUS, peBepTaza W  uWHTerpasza. lIpodunaktuka
pacrpocTpaHEHUs BUPYCHBIX 3a00JI€BaHUN.

JdemMoHcTpanum:



[Toptpetsr: H. K. Konsnos, /1. Y. isanosckuii, K. A. Tumnpsses.

Tabmuubr u cxembl: «Tunbl nuTanusy, «Meradommusmy, «MUTOXOHAPUSY,
«OHepreTnyeckuii oOMen», «Xioporutacty, «Dotocunres», «Ctpoenue JIHK»,
«CtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHbIM 1uki Bupyca CIIN/la,
oakrepuodaray, «Pemmumkarus JTHK.

ObopynoBanue: monenu-anmumkamuu «Yasoenue JHK u Tpanckpunimsy»,
«buocunres 6enkay, «CTpoeHue KIeTKu», MoJenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUIAYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KierouHblii 1IUKI, WM >KU3HEHHBIM LMKI KieTku. MHTepdaza u MuUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Permkanusa — peaknus MaTPUIHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JIMTUTON THBIN M TalvIOMJIHBIM  XPOMOCOMHBIE HaOOPHI. XpomaTuisl.
[{uTonornuyeckue OCHOBBI PA3MHOKEHHMS W  HWHIWBHUAYAJIBHOTO  Pa3BUTHUSA
OPTaHU3MOB.

Henenue knetku — muto3. Craaun mutos3a. IIpouecchl, nmpoucxonsiiue Ha
pPa3HbIX CTAAUSIX MUTO3a. BHOIOrMYEeCKU CMBICT MUTO3A.

[Iporpammupyemas rubesb KJIETKU — arnomnTos.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunpl 6ecrnosnoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIIETOYHBIX,
criopooOpa3oBaHme, BEreTaTUBHOE pa3MHOXeHUe. VICKyCCTBEHHOE KIIOHHMPOBAHUE
OpPraHu3MOB, €T0 3HAYCHHE JIJI CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Ctanuu Mmeio3a. IIporecchl, nmpoucxoasdiine Ha CTagusiax Menosa.
[loBenenne xpomocoM B Menosze. Kpoccunrosep. buonormueckuit cmsbici U
3HAYEHHE MEHUO03a.

["ameTorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBbie *kene3bl: CEeMEHHUKU U sSMYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30ujl, SIMIEKIIeTKa) — CIEePMaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHHSI SMIICKICTOK W crepMaro3ouaoB. OmiogoTBOpeHue.
[Taprenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHAIBHOE  pPa3BUTHE
(amOpuorenes). Jrarnbl SMOPHUOHATBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npobnenue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TpsSIMOe, HempsiMoe (JIMYMHOYHOE). BrusHue
cpenbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKACHHBIC
YPOJICTBA.

Poct u pazButue pacrteHuil. OHTOr€HEe3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJIUU PA3BUTHSL.



JdeMoHcTpanuu:

Tabmumpt 1 cxembl: «DOpMbl pa3MHOXKEHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHUE
pactenmit», «Jlenenue kneTku Oaktepui»y, «CTpOeHHE TIOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukm», «Pemnmukamus JHK», «Mutos»,
«Menosy», «Ilpsmoe u Henpsamoe pa3Butue», «l'aMmeroreHes y MiIeKONUTAKOMNX U
YeJnoBeKay, « OCHOBHBIE CTaIMA OHTOTE€HE3A.

Oo6opynoBanue: MHUKPOCKOII, MUKpOIIpenapaThl «CriepmaTo301bl
MJIEKOIIMTAIOLIErO», «SIHIIeKIeTKa MIIEKONUTaImero», «Kapnoknnes B Kierkax
KOpEIlIKa JIyKa», MAarHUTHas MOJENb-allIUIMKalus «/lenenue KIeTKu», MOJAEIb
JHK, monens Metada3Hoit XpOMOCOMBI.

JlabopaTtopHblie U NpakTHYecKHe PadoThI:

JlaGoparopHass pabora Ne 3. «HaOmromeHue MHUTO3a B KJIETKaX KOHYMKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenapaTaxy.

Jlabopatopuas pabora Ne 4. «/3ydeHuwe cTpoeHHS TOJIOBBIX KIIETOK Ha
TOTOBBIX MHUKpOIIpEnapaTaxy.

Tema 6. HacjieCTBEHHOCTh U M3MEHYUBOCTH OPraHU3MOB.

[Ipeamet u 3anauu reHeTUKU. VicTopust pa3BuTUs reHeTUKH. Poiib nuronorun
U 3MOpHOJIOTMM B CTAHOBJIIEHWM T'€HETUKU. BKilaj poccHMCKMX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEeHETUKU (TUOPUIOJIOTHYECKH,
LIUTOT€HETUYECKHUM, MOJEKYJISIPHO-TeHETUYECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHSA. | eHeTHYecKasi CUMBOJIMKA, UCIIOJIb3yEMasl B CXEMax CKPEIMBaHUMN.

3aKOHOMEPHOCTHY HACJIEAOBAHUS MPU3HAKOB, YCTAHOBIJICHHBIE I'. Mennenem.
MonoruOpuaHoe cKpemyBaHue. 3aKOH €IuHO-00pa3us TUOpHUIOB MEPBOTO
nokosieHus. IlpaBwiio JOMHHMpOBaHMs. 3aKOH pacCUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [loHOE 1 HEMOJIHOE JOMUHUPOBAHUE.

JurubpuaHoe  CKpellMBaHME. 3aKOH  HE3aBUCUMOTO  HAcCJIEOBaHMS
npu3HakoB.  L{uToreHeTnueckue - OCHOBBI ~ JAMTMOPUIHOIO  CKPEIMBaHUS.
AHanu3upyrolee cKkpeluBanye. Mcnonp30BaHle aHAIU3UPYIOIIEr0 CKPEIMBaHUS
JUIsL OIPEIeJICHHS] TeHOTHUIA OCOOMU.

CueruieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacJEI0BAaHMIO TeHOB. Hapylenne cuemieHns reHoB B pe3yJibTare
KPOCCHUHIOBEpA.

XpoMOCOMHasl TEOPHsI HACIIEACTBEHHOCTH. | 'eHeTHnYecKne KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOrameTHsle M TeTeporaMeTHble opraHu3Mbl. Hacnenosanune
IIPU3HAKOB, CLICIUICHHBIX C ITOJIOM.

M3meHunBOCTh. BUaBI N3MEHUNBOCTH: HEHACIEACTBEHHAS U HACIIEACTBEHHAS.
Pone  cpempl B HEHACIENCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTUKA



MO (PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psif M BapHallMOHHAs KPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAUECTBEHHBIEC IPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOAU(PUKATTMOHHON H3MEHYHUBOCTH.

HacneactBeHHasi, wiM TeHOTHUIIUYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBa KOMOWMHATHUBHOMU
u3MeHUYMBOCTA. MyTarmoHHast u3MeHInBOCTh. Kimaccudukanus MmyTamuii: TeHHBIC,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHble (aKkTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HAclIeACTBEHHOM n3MeHunBoctu H. 1. BaBuiona.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapumorumnm uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEI[OBEIN, [IMTOTCHETHUCCKHUM, OMOXUMHYIECKHM,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPEAEIEHNE TEHOTHUIIA!
MTOJTHOT€HOMHOECEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C IMOMOIIBIO
[111P-ananu3a. HacneacTtBennbie 3a0ojieBaHUs 4YeJOBEKa: TI'E€HHBIE OOJIC3HH,
OOJIE3HN C HACJEACTBEHHOW MPEAPacCoIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue H TreHepaThBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHUIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKH, MPOGUIAKTUKHI U JICUCHUS TCHETHIECKUX
OoJsie3Hel. MeauKko-TeHeTHYeCKOoe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TEHETUKH B MPEIOTBPAIEHUN U JICUEHUHU TeHETUUECKUX 3a00JI€BaHMM YeJIOBEKA.

JdeMoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuiios.

Tabmuubt u  cxembl:  «MOHOTHUOpPUAHOE  CKpEIIMBAaHME U €ro
LUTOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUICHUS M €ro LHUTOT€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JlurmOpuaHOe  CKpeIIMBaHUEY,
«uTomornueckue OCHOBBI TUTHOPUTHOTO CKpELLUBAHUAY, «Meiio3y,
«B3auMoiecTBUE  AJUICNIBHBIX TE€HOB», «l'eHeTnueckue KapThl PACTECHUH,
KUBOTHBIX M 4eEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CLHEIUIEHHOrO C mnosiom», «Kapuotumbel YenoBeka U KUBOTHBIX», «Bumsl
U3MEHUYMBOCTHY», «MoaudukanroHHas W3MEHUYMBOCTHY, «HacmemoBanue pesyc-
daktopay, «I'eHeTuKa rpynn KpoBu», « MyTallnOHHAsS U3MEHYUBOCTH.

O6opynoBanue: MoAeNU-aANIIUKAIMK  «MOHOTHOPUHOE CKpELIMBAHUEY,
«HenonHoe noMuHHMpoBaHue», «JuruOpugHoe ckpemuBaHue», «llepexpécr
XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «Jlpo3oduna» (HOpma, MyTanuu
(dhOopMBI KPBUTBEB M OKPACKH Telia), Tepoapuii «[" opox moCceBHOI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 5. «/3ydyeHue pe3yiabTaTOB MOHOTHMOPUAHOTO U
JUTHOPUIHOTO CKpEIUBaHUS Y TPO30(HIIbl HA TOTOBBIX MUKpPOIIpEenapaTax.



JlabopaTtopHas paborta Ne 6. «3ydyenne MoauUKAITMOHHOW N3MEHUYUBOCTH,
IIOCTPOECHHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOMY.

JlaGoparopHas padota Ne 7. «Ananu3 myTanuil y apo30(uisl Ha TOTOBBIX
MUKpOIIpEnapaTax».

ITpaktueckast padora Ne 2. «CocTaBleHHE M aHaJINW3 POAOCIOBHBIX
YEJI0BEKa.

Tema 7. Centekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHUKALU.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYPHBIX pacTeHUU. LIEHTpBI NMPOMCXOXKIECHMUS AOMAIIHUX XUBOTHBIX. CopT,
I0pOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI celeKIuu. MaccoBbli M1 HHAUBUAYAJIbHBIA OTOOPHI B
CEJIEKIMHA pPacTeHUM M KMBOTHBIX. OIEHKAa JKcTepbepa. bIM3KOpOACTBEHHOE
CKpeliuBaHue — HHOpuauHr. Yucrtas nuHusA. CKpellMBAaHWE YMCTHIX JIMHHM.
['ereposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
OtnanénHass rtubpunmzauus u e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
NOJIyYEHUE TOJIMILIONIOB. JIOCTH)KEHMsSI CENEeKUMHU pAcCTEHUM, MKUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTrexHoIOrHs Kak OTpacib NPOU3BOACTBA. ['€HHAs MHXKEHEpHs. OTallbl
co3nanus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kinerounbsle KyapTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUU.
KiioHupoBaHue BBICOKOIIPOIYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

DKojoruyeckue W dthueckue  mpobiembl. MO —  reHeTudecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHoB.

Tabnuiel 1 cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOTO00pa3us
KYJbTYpPHBIX pacTeHui», «Ilopoasl TOMAaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHuiy, «Otnanéanas rudpunuzaiusy, «Padboter akanemuka M. @. MBanosay,
«Ilomumnonnus», «OO0beKTH OuoTexHonorum», «Kinetounsie KyabTyphl U
KJIOHUpOBaHue», «k KOHCTpyHpoBaHKE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJI0OB M KOPHETIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035UCTBEHHBIC PACTCHUS.

JlabopaTtopHble U NpakTHYecKHe padoThI:

OKCKYypcusi«OCHOBHBIE METOJAbI M JOCTHXKEHHUS CEJICKIUH PACTCHUH W
JKMBOTHBIX (Ha CEJICKIIUOHHYIO CTaHILIMIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3AMCTBO, J1aOOPATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. JBorOMOHHAsT OHOJIOTHA.

[IpeanocbuUIKM BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLUOHHAS
Teopusi U €€ MecTo B OHMONOruM. BiusHue 3BOJIIOIMUMOHHON TEOpUM HA pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerensctBa  3BoMONUU. [lameoHTONIOrMYECKHE: ITOCIIEN0BATEIbHOCTD
NOSIBJICHUS BHUJOB B HAJECOHTOJIOIMYECKON JIETOMMCH, MEPEXOAHBIE (POPMBIL.
buoreorpagudeckue: cxoacTso U paznuuue ¢payH U Gaop MaTEPUKOB U OCTPOBOB.

OMOpUONOrHUecKue: CXOACTBA W pa3inuvs SMOPHOHOB pa3HBIX BHUOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJOTWYHbBIE,
pYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTEH y BCeX
OpPraHU3MOB.

OpomounoHHas Tteopuss Y. JlapBuna. Ilpeanocbuikyn BO3HUKHOBEHHS
napBUHM3MA. J[BWDKyIIHME CHUIIBI 3BOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAs MU3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosroruu (CTI) U €€ OCHOBHBIE MOJIOKEHHUS.

Mukposontonus. [Tonynsiuusa kak equHUILA BUAA U 3BOJIIOLIMH.

JBroxyuie cuibl ((pakTopbl) SBONIOIUM BUAOB B IpHUpoje. MyTalMOHHBIHI
IpoLecC W KOMOMHATHBHAs W3MEHUYMBOCTb. llomynsnuoHHBIE BOJIHBI U Apeid
re’oB. M3oisanus u Murpanus.

EctectBennblii oTOOp — HampaBistonmii  (aktop 3Bomonud. DPopMbI
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpraHU3MOB Kak pe3ynbTar 3Boitonuu. llpumepsr
IPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMop(03bl U UANO-aAANTaLUH.

Bun wu BumooOpazoBanue. Kpurepun Buga. OcHOBHbIE  (GOPMBI
BUJI000pa3oBaHus: reorpaduyeckoe, IKOJIOTrHIECKOE.

MaxkposBomtorusi.  Dopmbl  3BomonMU:  (QUIETHYECKAs, JUBEpreHTHas,
KOHBEPreHTHasl, napajenbHas. HeoOpaTuMoCTh 3BOIOLUY.

[IpoucxoxaeHne OT HeCleNMAIN3UPOBAaHHBIX NpelnkoB. lIporpeccupyromas
criequanu3anys. AJanTUBHAS pagualysl.

JdemMoHcTpanum:

[Toptpetsl: K. Jlunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mrouiep, A. H. CeBepios.

Tabnunps! 1 cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiiey», «3apOobIIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOpbObI 32
cyliecTBoBaHue», «EctecTBeHHBIM 0TOOpY», «MHOroo0Opasne COpTOB paCTEHUI,
«MHorooOpa3ue  MopoJ  KUBOTHBIX, «Ilomynsiuum, «MyTtaunoHHas



U3MEHUYHMBOCTH», «Apomopdo3by, «Umnoamantammmy, «OOmmas aereHepamms,
«/IBmkymme cunsl dBosonum», «Kapra-cxema wapmpyrta nyrtemectsus Y.
Hapsuna», «boppba 3a cymiecTBoBaHue», «lIpHCIOCOOIEHHOCT, OPTAaHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OPAZOBAHUEY.

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKpPACKH,
HaOOp IUIOMOB U CeMsiH, KoJutekiusi «[IpuMepsl 3aluTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOJEb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJCIb
«CTpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoJuleKuus «DopMbl COXPaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHui», wmonaenb anmukanus «llepekpécr
XpOMOCOM», BiaxHble mpenapatbl «Pa3Butue Hacekomoro», «Pa3Burtue
JATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MmyTaruu GOpMbI KPbUILEB U
OKpacKu Tena).

JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

Jlabopatopuas padota Ne 1. «CpaBHeHue BHUIOB MO MOP(OJIOTHIECCKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue mpuUCIIOCOOIEHHOCTH OpPTaHU3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBEeHMEe U Pa3BUTHE *KU3HU HA 3emuie.

JloHay4dHbIE TIPEICTABICHHUS O 3apOXKACHUU XKWU3HU. HaydHble Tuores3bl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHes M NaHCHepMusA. XHUMHYECKas
HBOMIOIMS. AOMOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON IBOMOLNH. HavanpHbIe 3Tanbl
ouosiorndyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKH M HMX 3BOJIIOIUSA.
@opMUPOBAaHUE OCHOBHBIX I'PYMI AKUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam U nepuomaM. Karapxein. Apxeiickas u
npoTepo3oiickas dpbl. Ilameosoiickas 3pa u €€ TEpuoAbl: KEeMOPHUMCKUM,
OPJAOBUKCKUU, CHIIyPUUCKHM, I€BOHCKNM, KAMEHHOYTOJIbHBIN, IIEPMCKHHM.

Meso301icKas 3pa U €€ nepruoabl: TPUACOBBIN, FOPCKNN, MEJIOBOU.

KaliHo3omckas 3pa W €€ mnOepuoApl: MNaJCOrC€HOBBIA, HEOTCHOBBIM,
AHTPOIIOTE€HOBBIM.

XapakTepucTKa KJIMMaTa U Te0JOTHYECKUuX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIBHOTO W KHBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUH u
*KUBOTHBIX. [l0osiBIIEHHE, pacliBET U BBIMUPAHKUE TPYII KUBBIX OPraHU3MOB.

CucreMa OpPraHMYEeCKOTO MHpa KaK OTpakeHHE H3BONOUUHA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.



OBOJIOLHS Ye0BEKa. AHTPONOJIOTHs KaKk Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH 4YeJIoBeKa. MeToapl HM3ydeHMsl aHTpororeHe3a. CXoicTBa H
pa3nuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHUE YETIOBEKA.

JBwxkymme  cuibl  (pakrtopsl) — aHTpomnoreHe3a.  HacneacrtBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmiecTBeHHBIM 00pa3  KU3HH,
U3FOTOBIICHHE OPYIUH TPyJa, MBILLJIEHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBH 3BOJIOLMH YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbiid, YenoBek mnpsaMoxonsuuyi, YenoBek HEaHACPTAIbCKUM, YenoBek
pa3yMHbIii. Haxonku uCKoOIaeMblX OCTaTKOB, BpeMs CYIIECTBOBaHMS, 00JacTb
pacrnpoctpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

YenoBeueckne packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUabHAas),  MOHTOJOHWIHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYIIECTBOBaHHWs. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JdemMoHcTpanum:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. FOpu, Y.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHMe CoJIHEUHOM cucTeMbl», «Pa3BuTHe
OopraHnueckoro wmupa», «PacturenbHas KieTka», <« KUBOTHas  KIIETKay,
«IIpokapuoTnueckass kietka», «CoOBpeMEHHass CHUCTEMa OPraHUYECKOIOo MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPA3HBIX
00e3psin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX HAXOJOK  MPEIKOB
COBPEMEHHOI'O YEJIOBEKa», «/lpeBHenmme moam», «JpesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeYeCKHE pachy.

O6opynoBanue:  mymsiku  «lIpoucxoxaenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAHBOHIIA), CIJICTIKH WIIU
U300pKEHUS] KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeNOBEKa (KaMHU-YOIIEPHI,
pyOuna, ckpebia), TEOXpOHOJOTHYEcKass Ta0numa, KoJuiekiusa «Dopmbl
COXPAaHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpakTHYecKHe PadoThI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMAaeMbIX OCTATKOB PacTeHU U
YKUBOTHBIX B KOJUIEKLIUSX).

OKCKypcHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIM KpaeBeAUYECKUN My3€el).

Tema 3. Opranu3mMbl 4 OKpPY:KawInas cpeaa.

DKoJOorus KaK Hayka. 3ajayu U pa3aesbl SKOJOTUH. MeToabl IKOJOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTI'O YEJIOBEKA.



Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTpHUOpPraHU3MEHHasI.

Okonoruueckue ¢akropel. Kraccuduxamumss skonornyeckux (HakTopos:
abnoTtnyeckue, OWOTHMYECKHUE U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKTOphl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOAN3M.
[IpucnocoOnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHIUsI, XUIIHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTyanau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKHUX B3aUMOACUCTBUNA [UIS CYIIECTBOBAaHUS
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH mnonyisanuu. (OCHOBHbIE TMOKa3aTenu
HOMYJISILIMKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTH, MPHUPOCT,
murpanus. JJnHaMuka YMCIeHHOCTH TOMYJISLUU U €€ PeryJsiusl.

JdemMoHcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «IIpupogusie 30Hb1 3emuan», «Cpeabl oOUTaHUS
opranu3moB», «®Poronepuoansm», «llomymsamum», «3aKOHOMEPHOCTH poOCTa
YHUCIIEHHOCTU MOMYJISIIUHU UHPY30puH-Ty Penbkiy, «[IuieBrie nemnm.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopHas padbota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTCHUM M3
Pa3HBIX MECT OOUTAHUS.

JlaGoparopHas padota Ne 4. « BnusiHue cBeTa Ha pOCT U Pa3BUTHE UYEPEHKOB
KOJIeyCcay.

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJISALUNA pa3HBIX BUIOB
pacTEeHU.

Tema 4. CooOmecTBa ¥ 3K0JI0rHYeCKHE CHCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAS,
MPOCTPAaHCTBEeHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkoyioruueckue cuctembl (dkocuctembl). IloHstne 00 »3KocucTeMe U
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (TUIEBbIE) YPOBHU HKOCUCTEMBI. IluleBble IENM W CETH.
OCHOBHBIE TIOKA3aTeNu SKOCHUCTEMBbI: Omomacca, NPOAYKIHUA. DKOJIOTHYECKUE
nupamMubl: MPOAYKUIHUHU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOWYUBOCTb, CAMOPETYJISIIMS, pazButue. CyKueccus.



[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBoctH 3kKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepuanckoro o 6mocdepe. ['paHuiibl, coctaB u CTPyKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcobeHHOCTH OHochepbl Kak
rJ100aJIbHOM 3KOCHCTEMBbl. JlMHaMHueckoe paBHOBecMe€ U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOre0OXMMHUYECKUE KBl AIEMEHTOB (yIiiepoja,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyiecTBoBaHue MIPUPOIBI U YEJI0BEYECTRA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa ycTOWYMBOCTU O6uochepsl. OCHOBA pallMOHAIBHOTO
YOpPABJIEHHUS MPUPOJHBIMU pPECypcaMM M MX HCHOIb30BaHuE. JloCcTHKeHus
OHOJIOTUU U OXpaHa MPUPOJIbI.

JdemoncTpanuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. BepHaackuii.

Tabmunpr u cxemsl: «IIumesbie nenun», «buoneHo3: coctaB U CTPYyKTypay,
«IIpuponnbsie coobmiecTBay, «llenn nuTtanus», «IKoJOTHYECKass TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jiecay, «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JEUCTBHS Ha Ipupoay», «BaxkHenmme HUCTOYHMKHU
3arpsi3HEHUS] BO3/yXa U IPYHTOBBIX BOJ», «IlouBa — BaxkHeHIIas COCTaBISAOIIAS
ounochepr», «DakTopsl Aerpaganuu mnouBy», «llapHukoBbiil 3dpdext», «DakTopbl
paIMoaKTUBHOIO 3arpsis3HeHus Ouocdeprl», «OO0mas cTpykrypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azora B mpupoze».

ObopynoBanue: Mojenb-anmanKanus «TUIUYHbIe OHOLIEHO3bD», repOapuii
«PactutenbHble COOOIIECTBaY, KOUIEKIINKN «bHoleH03y, «BpenuTenn BaKHEUIIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJbTYyp», Tepbdapuu W KOJUIGKIUMU PACTEHUH U
YKUBOTHBIX, MPUHAAJICKANIME K Pa3HbIM 3KOJOTMYECKHM TpylnaMm OJHOrO BHUAA,
Kpacnas kuura Poccuiickoit ®@enepanuu, HU300paK€HUS OXpaHIEMbIX BHUIOB
pPACTEHUH U )KUBOTHBIX.



IJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOI'MN HA BA3OBOM YPOBHE CPEJHEI'O OBLHIEI'O
OBPA3OBAHUS

Cornacho ®I'OC COO, ycraHaBIMBalOTCSA TPeOOBaHHUS K pe3yjbTaram
OCBOCHHMS  OOy4alOUMMHUCA MPOrpaMM  CpeIHero oOmero oOpa3oBaHUs:
JUYHOCTHBIM, METANIPEMETHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeamera «buosorus»
BBIICJICHBI CIIEAYIOIIME COCTABJISIONIME: OCO3HAHME O00YyYaroUMMUCA POCCUUCKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH
U CaMOOINPEACNICHUI0, HaJu4he MOTHUBAIlMM K OOY4YeHHI0O  OHOJIOTHH,
IIEJICHATIPABIICHHOS Pa3BUTHE BHYTPCHHHX YOCKICHWW JWYHOCTH HA OCHOBE
KJIFOUEBBIX I[EHHOCTEM M MCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMONOTUYECKOTO  O0pa30oBaHUs, HAJIMYUE DSKOJIOTHYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC TJIAHBI.

JIMyHOCTHBIE pe3yNbTaThl OCBOCHHS IpeaMeTa «bHOJOTHs) JOCTUTaloTCs B
€AMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIbTYPHBIMU, UICTOPUUECKUMHU U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, TMPUHATHIMUA B OOIIECTBE MPaBWJIAMU W HOPMaMU
NOBEJACHUS U CIOCOOCTBYIOT TMpOIIECCaM CaMOMO3HAHUSl, CAaMOBOCIUTAHUS U
CaMOpa3BUTHs, Pa3BUTHUS BHYTPEHHEW [MO3ULUUU JIMYHOCTH, NATPUOTU3MA,
YBAKEHHS K 3aKOHY W IMPABOIOPSAIKY, YEJTOBEKY TpyJa U CTaplIeMy IOKOJIEHUIO,
B3aMMHOTO YBQ)KCHHS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJICIAUIO U
TPaJULUsIM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickont dexpepauun, npupoae u
OKPYKaroLIEH cpele.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS YyueOHoro mpeamera «buonorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00OYYarOIINXCsI PYKOBOJCTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEHW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU ESITENILHOCTH, B TOM YHCJIE B YACTH:

1)rpa:knaHckoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIEroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYLIMOHHBIX IpaB MU OOS3aHHOCTEH, yBaXKEHUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENBHOCTH NPU CO3J1aHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBITOJHECHUH
OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO 10 OTHOILIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHUTHIBaTh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEJIbHBIX M HCCJIEAOBATENLCKUX 3a7a4y, YBaXXUTEJIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKICHHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTHU3MA, YBAKEHHUS K CBOEMY HAapOJy, YyBCTBA OTBETCTBEHHOCTH IEPE]
Ponnuou, ropmoctn 3a cBOM KpaW, CBOXWO PonauHy, CBOM S3BIK M KYJBTYDY,
IIPOIIUIOE M HACTOSIIEE MHOTOHAIMOHAJIBbHOIO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILLICHHWE K MPUPOJAHOMY HACIEAUIO U MaMSATHUKAM ITPUPOJIBI,
JNOCTHXKEHHSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHUE W
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYEHHs OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHUI0 M 3ammute (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0O U MPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOW JKU3HH B COOTBETCTBUM C
TpaguuusaMu HaponoB Poccun;

4) 3¢TeTU4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHU;

MNOHMMAHUE YMOIIMOHAIBHOTO BO3/ICMCTBHS )KUBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHUA KYJILTYPbl 310POBbS H
IMOIUOHAIBHOIO 0J1ar0MOJTyYH:

NOHMMAaHUE U peaju3alus 300poBOro u Oe3omacHOro oOpasa KHU3HU
(3mopoBO€  TMUTaHHWE, COONIOJEHUE TUTMEHUYECKUMX TpPaBWI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHH W OTABIXA, peryisipHas (u3nIecKas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
cOOCTBEHHOMY (DU3NYECKOMY U IMCUXUUYECKOMY 3/I0POBBIO;

NOHUMAHUE IEHHOCTH TPAaBWJI HHJMBHUAYATbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSATUS BPEAHBIX MPHUBBIUCK (YMOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JIt00uE;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HAIPaBJICHHOCTH, CITIOCOOHOCTh MHUITMUPOBATH, INIAHUPOBATh M CAMOCTOSITEIHHO
BBITIOJIHSATH TaKYIO IS TEIbHOCTD;

MHTEpEC K pa3iuuHbIM cdepam npodhecCuOHATbHOU JeATEIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymiel mpodeccun U peaTr30BBIBATH
cOOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTUY€CKOT0 BOCITUTAHMS

HKOJIOTUYECKU IIEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYXKaIOILIEH CPeIbl;

OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJOTMYECKHUX MpoOJjeM W MyTed X
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyUYEHUU OUOIOTUU
3HAHUST W YMEHUSA TpU pEUIeHUH NpoO0JeM, CBA3aHHBIX C PalUOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOAEHME  TIpaBUJI  NOBEACHUS B  MPUPOJE,
HaIIpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAaX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEphl);

aKTUBHOE HENpUsITHE JEHCTBUN, NPUHOCAIIUX Bpel  OKpYKarolleu
OPUPOIHON cpelie, YMEHUE MPOrHO3UMPOBATh HEOJArONMpPUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICUCTBUN U MPEIOTBPAILATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIBTYPBI,
OmbITa NEeATEIbHOCTH AKOJIOTHYECKOM HaIlpaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTUYECKON JESTEIIBHOCTH dKOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM NMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KyJbTYp, CHOCOOCTBYIOLLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YNTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu(UK OHONOTHH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IPEJCTaBICHUsT 00 OKPYXKAIOLUIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKA U
oOmiecTBa, B TO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXpPAaHEHUS IIPUPOJTHOIO PAaBHOBECHS,

yOeXKAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJIi COBPEMEHHOW IMBHIIM3ALINU:
o0Oecrie4eHnss HOBOTO YPOBHS Pa3BUTHS MEAMLMHBI, CO3JAHHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBbl  Pa3BUTUS
YeJI0BEYECTBA, OKMCKA MyTel BBIXOJAa U3 III00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
oOecrieueHHuss Mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOoB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
NOBBIIICHUSI OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH O0OydYarommuxcs, GopMupyemoi
IPU U3Y4EHUH OMOJIOTUHY;

IIOHMMAaHUE CYLUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHHsS MJi1 aHalu3a Hu
OOBSICHEHUS ABJICHUIN OKPY’KAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHIA,
yMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAay4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIyYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWMOJIOTMUYECKUE 3HAHUS Ui
pelieHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAlIHX;

OCO3HAaHME LIEHHOCTHM HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B IPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUI 1O OMOJOrMM B
COOTBETCTBUH C KU3HEHHBIMH NMOTPEOHOCTSAMHU.



METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorusy»
BKJIIOYAIOT: 3HAUYMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOIIUXCA
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHble MOHITUS, OTPaXKAIOIINe
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa M CHEHUPUKY METOJO0B TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPoliece,
cucTeMa, Hay4dHbId (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJOBaHUE,  HaONIOJEHHWE, U3MEpPEHHe,  OKCIEPUMEHT U  JAPYTHUX),
yHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHHUKATHBHBIE,

pEryJsiTUBHbIE), o0ecreynBaronue dbopmupoBaHue (GyHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOYy4YaromMXCsi, CIOCOOHOCTH
oOy4aromuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXAMCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHWS W  YHUBEpCaJdbHbIE Yy4YeOHBIE JCHCTBUS B
MO3HABATEILHOU U COLIMAIBHOM MPAKTHKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIETro
00pa3oBaHMs TOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCATbLHBIMU yueOHbIMH NMO3HABATEJILHBIMHU
AefCTBUSIMM:

1)0a30Bble JIOrHYecKUe 1eHCTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyalM3upoBaTh  MpodlieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC NMPU3HAKH, YCTAHABIMBATH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONpPEACSITh LU JACATEeNbHOCTH, 3aJlaBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTU C TOCTABICHHBIMHU 1EJISIMU;

WCITOJIH30BaTh OMOJIOTUYECKHUE TTOHSATHS TSl OOBSICHEHUS (DAKTOB M SIBJICHUM
KUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKHE PACCYXXJEeHUsA (MHIYKTUBHBIC, JI€IyKTUBHbBIC, IO
aHAJIOTUH), BBISBJISTH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B paccMaTPUBAEMbBIX
SIBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTh CXEMHO-MO/ICJIbHBIE CpencTBa TUISt IIPEACTABIICHUS
CYILIECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4Yae€MbIX OMOJOTMYECKUX OOBEKTaX, a
TaKK€  MPOTUBOPEYMH  pa3sHOTO  pOJAa,  BBISIBIEHHBIX B  Pa3jMYHBIX
WH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;



BHOCHUTb KOPPEKTHBBI B ACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLICHUBATh PUCKU MOCIEACTBUN JESTENbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2)0a30Bble HCCJIEI0BATEIbCKHE AeliCTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHUS IPAKTUYECKUX 3a/1a4, [IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHMSI,

UCIIONIb30BaTh pa3jMyYHble BHUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUI0 M TPUMEHEHUI0 B YYeOHBIX
CUTYalUsIX, B TOM YUCIIE [IPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(opMUPOBATh HAYUYHBIM TUI MBILUICHUS, BIa/€Th HAYYHOU TEPMHHOJIOTHEM,
KIIIOYEBBIMU MOHATUSIMH U METOJIaMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENBHOM
JESITEIIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITh INPUYMHHO-CJICACTBEHHbIE CBSI3M U AKTyalIM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ PpEeLIeHUs, HAXOAUTb apryMEHThl ISl JOKa3aTesIbCTBA
CBOMX YTBEPXJICHUM, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh TMOJYYEHHBbIE B XOJE€ pELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh LIEJICHANPABICHHBIN MOMCK MEPEeHOca CPEACTB M CIOCOOOB
JEHCTBUS B MPOPECCHOHATBHYIO CPENy;

YMEThb NEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U IMPAKTUYECKYIO 00JIACTH
KU3HECATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJEU, NpejiaraTh OPUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, IOy CKAIOIINE aTbTEepPHATUBHBIC PEILICHUSI.

3) pabora ¢ naopmanuei:

OpPUEHTUPOBATHCS B PAa3IMYHBIX UCTOYHUKAX UH(POPMALUU (TEKCTE yueOHOrO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJIOTHUYECKUX CIIOBapsiX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B HTepHeTe), aHanM3upoBaTh
UH(POPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IIPENCTABICHMS, KDUTUUECKHU OLIEHUBATH
€€ TOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTH;



(GbopMyIMpOBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOIbl IPU MOUCKE U
otOope Omosornueckoil nHMOpPMAIUU, HEOOXOUMOM IJIsi BBIMOJTHEHUST YUeOHBIX
3a1ady;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBAThH KYJbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpMYy  TIpeaCTaBICHUS
ouosiorndeckor uHGopmaIuu (CxeMbl, Tpauku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Oouonornueckor uHpoOpManuend: TNPUMEHATh XUMHUYECKHE, (QHU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKH U CUMBOJIBI, (hopmysbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISTHOCTH;

BJaJeTh ~ HAaBbIKAMUM  pAaclO3HABaHMS M 3alIUTHl  MH(POpPMAIUH,
uHGOPMaIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHY JeICTBUSIMU:

1)o0menme:

OCYIIECTBIISATh KOMMYHHUKAIIMHU BO BCEX cpepax KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WU TUCKYCCHH MO CYIIECTBY 00CYXJIaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKACHHS OTHOCHUTEIBHO BBINIOJHEHHS MpeiiaraeMon
3a/1a4d, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
Jajiora Wi IUCKYCCUH);

pacno3HaBaTh HeEBepOaJlbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYallHi,
YMETh CMATYaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh Pa3IMYHBIMU CHOCOOaMU OOIEHUS M B3aUMOJICUCTBUS, MMOHUMATh
HaMEpEHUs IPYTUX JIOJEeH, MPOSBISATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHAS 1eATEJIbHOCTD:

MOHUMATh M MCIOJb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYAIbHON
paboThI IPH pelIeHUH OHUOJIOTHYECKOU MPoOJIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOICHCTBUS IPU PEIICHUN YUEeOHOH 3a1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOMIMX
WHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WeHA KOJUIEKTUBA;

OpUHUMATh I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,



pacrnpenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4ye€CTBO CBOEr0 BKJIAJa M KaXJOro y4YaCTHUKAa KOMaHJIbl B
o0t pe3ynbTar no pazpabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IPOEKThI, OLEHUBAaTh HUIEH C MO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYILUECTBIISATh TMO3UTHUBHOE CTPATETMYECKOE IOBEIECHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU PeryJIsiTHBHBIMH 1eHCTBHSIMH:

1)camoopranusamnus:

UCIIONIb30BaTh OHMOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MpOOJIEeM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIHIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI ILEJNEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOUX JAEMCTBUSIX U MOCTYNKax MO OTHOLIEHUIO K KUBOW MPUPOJE,
CBOEMY 37J0POBBIO U 3I0POBBIO OKPYKAIOLIMX;

CaMOCTOSITEJIBHO OCYILECTBIIATh MTO3HABATEJIbHYIO AESTENbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTeIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pEIIEHUs MpoOieMbl C  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANIOYTEHUN;

JieJ1aTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb
3a pelleHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbIX 00JacTAX 3HAHWI, NOCTOSHHO NOBBILIATH CBOM O0pa30BaTEIbHBIA U
KyJIbTYPHBII YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pe(ICKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PELLIECHUS;

YMETh OLIEHMBAaTh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS M0 UX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX IpU aHaIu3e pe3yJbTaToOB
NEeSATEIbHOCTH;



3)npunsitue cedsl U APYrux:

OPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3€ pPe3yJbTaTOB
NEesATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeI0BeKa.

MNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynbTaThl ocBoeHusi mporpamMmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yaueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNUU U
npeo0pa30BaHUI0 3HAHUM, BUJBI ACSITEIBHOCTU IO MOJIYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX yYEOHBIX CHUTyallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouonoruei. B mporpamme mpenMerHbie
pe3yJIbTaThl MPEICTaBICHBI IO TOJaM 00yUYEeHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUSI ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHBl MHpPAa M HAyYHOT'O MHUPOBO33PEHHS, O BKJIAJIE POCCUUCKHUX U
3apyOeKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa ISl pEICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKAHHE OMOJIOrMUECKUX TEPMHUHOB M TMOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BELIECTB M TMpPEeBpaIlCHHE
HHEPrUM), TOMEOCTa3 (CaMOperyJsiliys), YPOBHEBAsE OPraHU3aIUsl KUBBIX CHUCTEM,
CaMOBOCIPOU3BeAeHHUE (PENPOAYKIIHS ), HACAEACTBEHHOCTh, U3BMEHUYUBOCTD, POCT U
pa3BUTHE;

yMEHHE Hu3/IaraTb OWOJIOTMYECKWE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, I[EHTpaJlibHas JIOTMa MOJIEKYJSIpHON Owuosorun), 3axonbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MPOUCXOXKIECHUs KyJIbTYpHBIX pactenuit H. M. BaBuioa), onpeaensaTs rpaHUIlbI
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJaJIeTh METOJAaMH HAYYHOTO TIO3HAHMS B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBIICHWH, OpraHu3alus U TIpOBEJICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEeIyEMbIMU BEIMYUHAMH, OOBSICHEHHE IOJYyUYEHHBIX
pe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TTOJTYYEHHBIX PE3yJIbTaTOB;

yYMEHHUE BBIJIEIATh CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KJIETOK MPOKApPHUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU



IPOLIECCOB: OOMEHa BEIECTB U MPEBpALICHUS dHEPIUU B KIETKe, (poTocHHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIWBHUIYAJIbHOTO PpAa3BUTHA  OpraHU3Ma
(oHTOTEHE3);

YMEHHE NPUMEHSATh IOJIyYEHHbIE 3HAHUS I OOBSCHEHUS OWOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, IJIS1 NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHUs 0€30MacHOCTH CBOETO 3I0POBbs U 310POBbS
OKpY KaroIIMX JIOAEH, COOJII0IEHNSI HOPM I'PaMOTHOTO IIOBEJICHUS B OKpPY KaroIIen
IPUPOJHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBPEMEHHOU ouonoru " OMOTEXHOJIOTMA Uil  PalMOHAIBHOTO
IPUPOAOIIOIb30BAHNS;

YMEHUE pelIaTh 3JJIEMEHTAPHbIE TIE€HETUYECKHUE 3aJadyd Ha MOHO- U
JUTUOPUJIHOE CKPEIMBAHKE, CLEIJIEHHOE HACJIEI0BAaHUE, COCTaBIATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs ISl MIpeCKa3aHUsl HACJIEJOBAHMS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpaKTUYECKHEe pPadOTHI, COOIIOAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U Ta00OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO0 IICEBJOHAYYHBIC 3HAHHUA U3
pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(pOpPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HMCCIEIOBaHUNH B OMOJIOTHH,
MeAMLMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIECHMUS,
000011251 OMONOrMUYECKYI0 MH(POPMALIMIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN arnmapar OHOJIOTHH.

[IpenmeTHBIC pPE3ynbTaThl OCBOCHHS y4deOHOTO mpeamera «buomorus» 6 11
Klacce NOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHM COBPEMEHHOI €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKIJIAJIE POCCUHCKHX U
3apyOeXKHBIX YyU€HBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (YHKIUOHATHHOU
IPAMOTHOCTH 4Y€JIOBEKA JIJIS pEILCHUs KU3HECHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COAEpKAHME OMOJIOrMUECKUX TEPMHHOB M IOHSITHIA:
BUJI, TIOIYJIALNS, TeHO(OH, 3BOJIONUS, ABIXKYIINE CUIIBI ((PAKTOPBI) HBOJIIOLINH,
IPUCIIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHHUE, SKOJIOTHUECKHE (PaKTOPHI,
DKOCUCTEMA, IPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHTHl, LENH IUTaHusi,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, ouocdepa;

yMEHHE U3JaraTb OHOJOTMYECKHE TEOPUM (IBOJIIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU



(3apoapieBoro cxoxacrea K. M. baspa, uepenoBaHusi IJIaBHBIX HANpaBJICHUN W
nyteit sBomoruu A. H. CeseprioBa, yuenns o 6mocepe B. U. Bepnanckoro),
OTIPECIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

yMEHHUE BJIJIETh METOJIaMHU HAyYHOTO MO3HAHUSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBIICHWH, OpraHu3alus W TIpOBEJICHUE
OMOJIOTMUECKOTO  HOKCIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXIY HCCIIEYyEMbIMH BEIUYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
pEe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IMOHSATUN, TEOPUM U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHUYECKHUX
OOBEKTOB: BHJOB, TNOMYJSIIHUHA, TPOAYIEHTOB, KOHCYMEHTOB, pEIyICHTOB,
OMOTeOIEHO30B W JKOCHUCTEM, OCOOEHHOCTM TMPOILIECCOB: HACIEACTBEHHON
W3MEHYUBOCTU, €CTECTBEHHOI'O0 OTOOpa, BHA000pa30BaHMS, MPHUCIOCOOJEHHOCTH
OpraHu3MOB, JEUCTBUS 3KOJOTHYECKHX (PAKTOPOB HA OPraHU3Mbl, IEepeHoca
BEUIECTB M TIOTOKAa DHEPIMH B HKOCHCTEMAaxX, AHTPONOTEHHBIX M3MEHEHHH B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPyroBOPOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATHh MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJIOTMYECKHUX
MPOLIECCOB U SIBICHUM, NIl TMPUHITHS MPAKTUUYECKUX PEIICHU B MOBCEIHEBHOU
KU3HU C IeNpl0 obecriedyeHus Oe30MacHOCTH CBOETO 3I0POBbsi U 30POBbS
OKPYKaIOIIMX JIFOEH, COOII0IEHNsI HOPM I'PaMOTHOTO TIOBEICHHUS B OKPY KaroIIen
OPUPOAHON cpeze, MOHUMaHWe HEOoOXOAMMOCTH UCIOJIb30BaHUSL JOCTHUXKEHUN
COBPEMEHHOM OMOJIOTHH JIs1 PAlMOHAIBHOTO MTPUPOIOTIOIB30BAHMS;

yMEHHUE pelaTh 3JIEMEHTapHble OMOJIOTMUECKHUE 3a/1aud, COCTABIISATH CXEMbI
MEPEHOCa BEIIECTB ¥ IHEPTUH B IKOCHUCTEMAaX (LIEMH MUTAHUS);

yYMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTUYECKHE pPaOOTHI, COOIIOAThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKHM OLEHUBATb U HHTEPHPETUPOBATH HHGOPMAIUIO
OMOJIOTMUECKOTO  COJAEP)KaHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(pOPMALIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMarpuBaTh  IJI0OajdbHBIE  SKOJOTHMYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS,
000011ast OMONOTHYECKYI0 WH(MOPMAITUIO U3 HECKOJBKHUX WCTOYHHKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN arnmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyecTBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHnuepasiejioB u
n/n TEMIPOTrpaMMbl Bcero KonTpoabubiepadorsl  [IpakTHuecknepadoTh (unppornic)
o0pa3zoBaTejibHbIEpeCypPChI
but6mmoreka [IOK
1 bronormskakhayxa. 2 05 https://m.edso;I ru/7f41c292
5 JKuBbIe CHCTEMBI U UX 1 bubmuoteka [JOK
OpraHu3anus. https://m.edso0.ru/7f41c292
3 XHUMHUYECKUI COCTaB U CTPOEHUE 8 1 bubmmoreka [JOK
KJIETKH. https://m.edsoo.ru/7f41¢c292
bubmunoreka LIOK
4 JKHSHEACATENEHOCTEICTRHL. 0 https://m.edsoo.ru/7f41¢c292
Pazmuoxenue u
5 WHIUBUIyATHbHOE PA3BUTHE 5 1 bubnnorexa [IOK
https://m.edsoo.ru/7f41¢c292
OpTaHU3MOB.
6 HacnencrBeHHOCTh M 8 15 bubmuotexa [JOK
U3MEHYMBOCTHOPraHU3MOB. https://m.edsoo.ru/7f41c292
7 CenexkuusiopraHu3MoB. 3 bu6nuoreka [JOK
OCHOBBIOMOTEXHOJIOTHH. https://m.edso0.ru/7f41¢c292
bu6mmoreka [IOK
8 Peseppiocpens. ! https://m.edso;I ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOIT'PAMME



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

11 KJTACC

KouaunyecTBoyacoB DJIeKTPOHHbIE

Ne HaumeHoBaHuepasiejioB u R —

n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IlpakTnyeckuepadorbl P
o0pa3oBaTebHbIEepecypChI
bu6mmoreka [IOK

L BOIOLHOHHAAOOTIOTH. o L https://m.edsoo.ru/7f41cc74
5 Bo3HuKkHOBEHUE U pa3BUTHE 9 05 bu6nuoreka [IOK
KU3HH Ha 3emIre. ' https://m.edsoo.ru/7f41cc74
3 Opranu3msl 1 5 1 bubmmoreka [JOK
OKpyXarolasicpesaa. https://m.edsoo.ru/7f41cc74
4 CooOmecTBa 1 9 bubmuotexa [JOK
JKOJIOTUYECKUECUCTEMBI. https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
° Peseppiioenpen. 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 110 34 0 95
[MPOTPAMME '



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 IIVTAHUPOBAHUE

10 KITIACC
Ne KoanuecTtBouacon
aTan3y4 DJIeKTpOHHbIeN(POBLICOOpPA3OBAT
Il Temaypoxka Bce KonTposabHbie IIpakTHyeckue a y P p P
eHust eJibHbIepecypchl
/ ro padoThI padoThI
n
but6mmoreka [IOK
1 buonorus B cucreme Hayk. 1 https://m.eds00.ru/863e6122https://m.eds
00.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU
npupoasl. [IpakTnueckas
5 pabota Ne 1 «Mcnons3oBanue 1 05 bubmmoreka [JOK
PA3UYHBIX METOJIOB IIPU ' https://m.eds00.ru/863e6122
M3YYEHUN OMOJIOTHYECKUX
00BEKTOBY.
3 buonornueckue cuctemsi, 1 bubmoreka [IOK
MIPOIECCHI U UX U3YUYCHHE. https://m.eds00.ru/863e6564
4 XUMHYCCKUH COCTaB KIICTKH. 1 bubmunoreka LIOK
Bopa u MuHepaibHbIE COJIN. https://m.edsoo.ru/863e674e
5 benku. CocTaB u cTpoeHue 1 bu6nuoreka [IOK
OEIKOB. https://m.eds00.ru/863e6b72
depMeHTBI — OHMOJIOTHYECKHE
6 KaranuzaTtopsl. JJabopaTopHas 1 0.5 bubmorexa [JOK
pEI- paTop ' https://m.eds00.ru/863e6b72
pabora Ne 1 «M3yuenue



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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

KaTaJIUTHYECKOI aKTUBHOCTH
dbepmMeHTOB (Ha mpumMepe
aMUJIa3bl WM KaTanas3bl)y.

JlaboparopHuas pabota Ne 3
«Habnronenne MuTo3a B

bubmunoreka LIOK
! Y TeBOMEL. Jrm et https://m.eds00.ru/863e6870
Bbubmunoreka LIOK
8 Hyxnensosbiekucaorel. AT®. https://m.edso0.ru/863e6d5c
9 Hcropus u MeToab! N3y4eHus Bu6muotexa [JOK
kieTku. Knetounasteopusi. https://m.eds00.ru/863e6e88
10 Knerka kak 1iegocTHas KuBast
cucrTema.
CTpoeHme 3yKapuoTHYECKOM
kJeTku. JlaboparopHas padota
Ne 2 «M3yuenue crpoeHus
KJIETOK PaCTEHHUM, J)KUBOTHBIX, bubnmorexa LOK
11 rpuBOB 1 GaxTepHii TOx 0.5 https://m.edsoo.ru/863e6ffOhttps://m.edso
0.ru/863e716¢
MHKPOCKOIIOM Ha I'OTOBBIX
MHUKpOIIpenaparax u ux
OTIICAHUEY.
12 OOMeH BelecTB Win bubnuoteka [JOK
METa00JIU3M. https://m.edso00.ru/863e766¢
but6mmoreka [IOK
13 ®otocuirtes. XeMOCHHTEs. https://m.eds00.ru/863e7¢98
N but6mmoreka [IOK
14 DHepreTHiCcKui 0OMeH. https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN IUKIT KICTKH.
15 [enenue knetku. MuTos. 05 bu6nuoreka [IOK

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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

KJICTKaX KOHYMKA KOPCIIKa
JIYKa Ha roTOBBIX

MHUKpOIIpenaparax.

16 buocunTe3 Oenka. Peakus bubmuoteka [JOK
MaTpU4YHOI'O0 CHHTE3A. https://m.edsoo.ru/863e796e

17 Tpancusmus — bu6nuoreka [IOK
OMoCcHHTE30eKa. https://m.eds00.ru/863e796e

18 HexknerounsiepopMblKU3HT — bubmmoreka [JOK
BHUPYCBL. https://m.eds00.ru/863e7540

bubmunoreka LIOK
DOopMBIPA3MHOKEHUSOPTAHU3

19 o https://m.edsoo.ru/863e81b6https://m.eds
VOB 00.1U/863e831e

but6mmoreka [IOK

2 Meiios.

0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue 1 pa3BUTHE
IIOJIOBBIX KIJIETOK.
Onno10TBOpEHHE. Bu6 LIOK

NOJINOTCKA
21 J 04 :
abopatopuas pabora N 05 https://m.edso0.ru/863e81b6

«3ydyeHune CTpoeHHUs MOJTOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

99 WNHauBuayansHOEpa3BUTUEOPT Bu6muotexa [JOK
AHHU3MOB. https://m.edso0.ru/863e8436
I'eneTuka — Hayka o

23 HACJICJACTBEHHOCTH 1 bubmorexa [IOK

s https://m.edso0.ru/863e86f2
U3MCHYUBOCTH.
3aKOHOMEPHOCTH
but6mmoreka [IOK
24 HACJICI0BAHMS TIPU3HAKOB.

MonorubpuaHoe

https://m.edso0.ru/863e8878



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/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

CKpEILMBAaHHUE.

25

JurnbpugHoecKpenBaHue.
3aKoH HE3aBUCUMOIO
HACJICIOBAHWSI IPU3HAKOB.

bu6mmoreka [IOK
https://m.edso0.ru/863e89a4

26

CleIUIeHHOE HACIEIOBaHUE
npu3HaKkoB. JlaboparopHas
pabora Ne 5 «M3yuenue
pPE3yIBTaTOB MOHOTHOPHTHOTO
U TUTUOPUTHOTOCKPEITUBAHUS
y Ip030(HITBI Ha TOTOBBIX
MUKpOTIpenaparax.

0.5

but6mmoreka [IOK
https://m.eds00.ru/863e8c60

27

I'enetuka noma. Hacienosanue
HpI/ISHaKOB, CHCIINICHHBIX C
I10JIOM.

but6mmoreka [IOK
https://m.eds00.ru/863e8c60

28

N3MeHUYHBOCTb.
Henacnencreennas
W3MEHYHBOCTh. JIJabopaTopHas
pabora Ne 6.
NzyuenuemoanpukannoHHONH
3MEHYUBOCTH,
MOCTPOEHUEBAPUALIMOHHOTOPSI
Jla ¥ BapUallMOHHOUKPUBOIN».

0.5

but6mmoreka [IOK
https://m.edso0.ru/863e8efe

29

HacnencreenHas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 7. «Ananus
MYTaIHi y 1po30QHIIsl Ha
TOTOBBIX MHUKPOIpEnapaTaxy.

0.5

bubmunoreka LIOK
https://m.edsoo.ru/863e8efe

30

I'eHeTHKaueoBEKa.

bubmunoreka LIOK
https://m.edso0.ru/863e8d78



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

PesepBHeiit ypok. O600mIeHIE

31 mo TeMe «HaciencTBeHHOCTE 1 1
U3MEHYHBOCTH OPTaHU3MOBY.

32 Ceneknus Kak HayKa u 1 bu6nuoreka [IOK
Ipouecc. https://m.edso0.ru/863e9214
MeToabsl 1 JOCTHIKEHUS

33 CENEKIINU PACTEHUN U 1 bubmmorexa [TOK

HHHp https://m.edsoo0.ru/863e9214
JKUBOTHBIX.

34 BHOTEXHOIOTUAKAKOTPACIBIIPO 1 bubmmoreka [JOK

HU3BOJCTBA. https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 34

[10 ITPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJTACC

Ne KosaunuyecTBoyacos
aTan3y4 DJIeKTpPOHHbIeN(POBLICOOpPA3OBAT
I Temaypoka Bce  KoHTpoJbHBbIE IIpakTHyeckue A y P p P
eHust eJibHbIepecypchl
/ ro padoThI padoThI
n

1 OBOJIONNS U METOABI €& 1 bubnuoreka [JOK
HU3YUYECHMUS. https://m.edso0.ru/863ea20e

5 Ucropus pazButus 1 bubmmoreka [JOK
MPEACTABICHUI 00 YBOJTIOIUH. https://m.edso0.ru/863e9570

bubmunoreka LIOK

3 Muipooposmiows. L https://m.edsoo.ru/863e9cle
HOHyHHHI/IH KakK 3JICMCHTapHaA
€ANHHNIIAa BUJa U 3BOJOLUH.

4 Jlaboparopnas padota Ne 1 1 05 bubmmoreka [JOK
«CpaBHEHHE BUJIOB I10 ' https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY
KPUTEPHIO».

BIDKYIITUE CHITBI
5 gneMZII{Jia HbIE (aKTOPHI) 1 bubmorexa [JOK
P P https://m.edsoo.ru/863e9da4
ABOJTIOIIUH.

6 EctectBenHsbIit 0TOOp 1 €ro 1 bubmmoreka [JOK
(bopMmBL. https://m.edso0.ru/863e9ed0
Pe3ynbpTarsl HBOTIONMN:

MPUCTIOCOOTICHHOCTD
7 OpraHU3MOB U 1 0.5 Bubmmorexa [IOK
P ' https://m.eds00.ru/863e9fde
BUZ000pa3oBaHue.
Jlaboparopuaspabota Ne 2



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

«Omnucanue
MPUCTTIOCOOJIEHHOCTH
opraHu3mMa u €€
OTHOCHUTEIIbHOTO XapaKTepay.

Hanpasnenus u

bubmunoreka LIOK

8 Iy TUMAKPOIBOJIIOLUH. https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocTb3BOIONHH.
10 Ucrtopus xxu3nu Ha 3emiie U
METO/]Ibl €€ N3yUEHUS.
11 I'mnoressl NPOUCXOKICHUS bu6nuorexa [IOK
JKU3HU Ha 3eMIie. https://m.edsoo.ru/863ea5a6
12 PasButue xu3nm Ha 3emiie 1o bubnuoreka [JOK
3paM U TIEPUOJAM. https://m.edso0.ru/863ea6be
OCHOBHBIE JTAIIbl 3BOJOIHUN
PacCTUTEIBLHOTO U KUBOTHOTO
13 mupa. [IpakTuueckas pabora 05 bubmmoreka [JOK
No 1 «3yueHne uckonaeMbIx https://m.edso0.ru/863ea8bc
OCTaTKOB PacTE€HUU U
JKHUBOTHBIX B KOJIJICKIIUAX).
CoBpeMeHHasIcCuCTEMaOpraHuy bubmmoreka [JOK
14
€CKOroMupa. https://m.edsoo.ru/863ea48e
OBOIIOIHIYSTOBEKA bubmunoreka LIOK
15
(anTpOMOreHes). https://m.edsoo.ru/863eac2c
16 JIBrokymmecwitbl (pakTopsl) bu6nuoreka [IOK
AHTPOIOTEHE3A. https://m.edso0.ru/863ead44
17 OCHOBHBIECTAIUHUIBOTIOIIIYE
JIOBEKa.
18 Yenoseueckue pacsl U Bu6muotexa [JOK



https://m.edsoo.ru/863e9c1e
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

MPUPOAHBIE aAanTallu1
YyeJoBeKa.

https://m.edsoo.ru/863eaea?2

19

PesepBHeIil ypok. O600IeHIE
1o teMe «Bo3HHKHOBEHUE U
pPa3BUTHE )KU3HU Ha 3eMIIe».

20

DKOJIOTHUSIKAKHAYKa.

21

Cpenpl oOuTaHus u
9KOJIOTHYECKHE (PaKTOPBHI.

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

22

AOGuotnueckue GhaKkTophIL.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruueckue
0CcOOEHHOCTH pacTeHul u3
Pa3HBIX MECT OOUTAHUS.
Jlabopartopnast pabota Ne 4.
«BnustHue cBeta Ha POCT U
pa3BUTHE YCPEHKOB KOJIECYCay.

0.5

bubmunoreka LIOK
https://m.edsoo0.ru/863eb10e

23

buotnueckuedakTopsl.

bubmunoreka LIOK
https://m.edso0.ru/863eb348

24

OKOJIOTHYECKHE
XapaKTEPUCTUKU TTOMYJISIIHH.
[TpakTrueckas pabota Ne 2
«IToacuéT II0THOCTH
MOIYJISAIUUM pa3HbIX BUIOB
pacTeHun».

0.5

25

Coo01ecTBaOpraHM3MOB —
OHOLIEHO3.

bubmunoreka LIOK
https://m.edso0.ru/863eb46a

26

OKOJIOTUYECKUECUCTEMBL
(3KOCHUCTEMBI).

bubmunoreka LIOK
https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

OCHOBHBIE TOKA3aTETH
IKOCUCTEMBI. DKOJIOTUYECKUE

97 — 1 bubmuoreka [JOK
i https://m.edsoo.ru/863eb5fa
CBOMCTBa’KOCUCTEM.
Cykueccus.

28 [IpupoIHBIEIKOCUCTEMBI.

29 AHTPOTIOTEHHBIEAKOCUCTEMBI.

30 buocdepa — 1 bubmmoreka [JOK
riobanpHasIKOCHCTEMa3eMIIH. https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTUCYIIECTBOBAH 1 bu6nuoreka [IOK
usionochepsl. https://m.edsoo.ru/863ebd16

32 YenoBeuyecTBo B 1
ounocdepe3emmn.

33 Cocy1iecTBOBaHUETTPUPOIBI U 1 bubmmoreka [JOK
YEJIOBEYECTBA. https://m.edsoo.ru/863ebale
PesepBHrIil ypok. O600IeHIE

34 tembl «Coo0IiecTBa u 1
9KOJIOTHYECKHUE CUCTEMBD).

OBIIEE KOJIMYECTBO YACOB 34 55

[10 ITPOT'PAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

* buonorus, 10 xknacc/ [laceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u
apyrue /Ilox pen. Ilaceunuka B.B., Akunonepaoe o6miectBo «M3aarenscTBo
«IIpocsemenuey, 2020

e buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u

npyrue /Ilox pen. [Taceunnka B.B., Aknronepuoe o6mectBo «M3marenscTBo
«IIpocsemenue»,2020

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
Brenurebuonorus: O6mas 6uonorus.10-11 knaccel: pabouas TeTpaab K
yueoHuky A.A. Kamenckoro, E.A. KpukckyHnoBa, B.B. [laceunuka "
buonorus. O6mas 6uonorus.10-11 knaccel. bazoseiit yposens'/ B.B.
[Taceunuk, I'.I". llIBernoB- M.: Ipoda,2019

Monekynsipras 6uonorusi. Terpanp s noaroroBku k EI'3.10-11 kmacchl.
Bce tunsi 3anau/ A.A. Kupunenko- Pocros u//1: Jlernon,2018

[Tpaktuxym mo obmie#t 6monoruu: [Tocobue ms yuanxcest 10-11
ki1.00meo0pasosar. yupexaenuit/ A.Il. [Tyroskun, H.A. Ilyroskuna, B.C.
Muxees- M.: ITpocsemienue,2019

buomnorus. [paktukym .10-11 kmaccsl: yueb. nmocodue aist o01ieodpa3onar.
yupexnenuit/ I'.M. Ipmmmui- M.: IIpoceenienne,2018

COopHuk 3amanuii o ootmieit ononoruu: [locobue s yqammxcst oopaszosar.



yupexaennit/ T.B. UBanona, I'.C. Kanunosa, A.H. Msrkosa- M.:
ITpocenienne,2020

KonTponbHo- n3meputenbHbie MaTepuansl. buonorus. 10 knace/coct. H.A.
borganos- M.BAKO,2022

KonTponbHo- n3mepurenbHbie MaTepuansl. buonorus. 11 kmace/coct. H.A.
bormanos- M.BAKO,2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

bubanorexa LIOK-https://urok.apkpro.ru/#

Poccuiickas anexrponHas mikomna-https://resh.edu.ru/

BupTtyanbabie 1a00paTopHbIC U TPAKTHUECKHUE PaOOTHI Ha yIiTyOJIeHHOM
ypOBHE OCHOBHOTO 0011Iero odpazoBanus-https://content.edsoo.ru/lab/
MeToauueckue Keichl 411 OCHOBHOTO O0IIEr0 00pa30BaHus: CI0XKHbBIE

BOIIPOCHI IIperoAaBaHus yueOHbIX peameToB-https://content.edsoo.ru/case/
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