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HOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJIX0A0B K (popMupoBaHHIO cojepkaHui ydeOHoro mpeamera «buonorus» cocraBwiIn:
koHHenrtyanbHble nosiokeHnss @I'OC COO o B3auMOOOYCIOBIIEHHOCTH IENIEH, COJEpKaHMUS,
pe3ysbTaToB 0OyUeHUsT U TPEOOBAHMI K YPOBHIO IOJTOTOBKH BBHIITYCKHUKOB, ITOJIOXEHHS 00
o0MmMX HEeNSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKEHUS O crielu(uKe OUOJIOTUH,
e¢ 3HAaYCHWU B TO3HAHWM >KMBOH IMPHPOJBI M OOECIICYCHHH CYIIECTBOBAHHS YEJIOBEYECKOTO
obmectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEICIICHBl OCHOBHBIE (DYHKIUHU MPOTPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpencTaBlIeHue O HEesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAHUS W DPa3BUTHs OOy4aromuxcs cpeacTBamMu ydyeOHoro mpeamera «buomorusy,
ompenenser 005A3aTENbHOE MPEIMETHOE COJCpKAHHUE, €r0 CTPYKTYpY, pacmpeelieHHe I10
paszenaM M TeMaM, PEKOMEHIYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUs y4yeOHOTo marepuana ¢
YIETOM MEXIPEIMETHBIX U BHYTPUIIPSIMETHBIX CBSI3€H, JIOTHMKU 00pa30oBaTEIILHOTO Ipollecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCA.

B mporpamMMe mo OHWOJIOTMM TaKKe YYHUTHIBAIOTCS TPEOOBAHHS K IUIAHUPYSMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM M IPEJAMETHBIM pe3yiabTaTaM OOydeHHsS B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JIEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCs O
OCBOEHHIO COJICPKaHUs OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omosoruu (10—11 xmaccel, 6a30BBIi yPOBEHb) peaiM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B H3y4YeHHU Ouosoruu, Omaromapss 4eMmy B HeW MpocMaTpuBaeTcs
HaIpPaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIM  JMYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHWEM K OKpyKarouei
npupoaHoit cpezne. Ilostomy Hapsay ¢ u3ydeHHEM OOIIEOMOJOTMYECKHX TEOPHM, a Takxke
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MPOLIECCOB B MpOrpaMMe IO OWMOJIOTHM YAEJIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HaHWUN B IOBCETHEBHOM JKU3HU JJISl PEIlIeHUs MPUKJIAJHBIX 33/1a4, B TOM YHCIe: MPO(UIaKTUKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYIbTHPOBAHMUS,
000CHOBAaHHUS HKOJIOTUYECKHU 1I€TIECO00pPa3HOTO MOBEJACHHS B OKpY)KAOIIeH MPUPOHOMN cpene,
aHallM3a BJMSHUS XO3AWCTBEHHOM [EATENbHOCTH YEJIOBEKa HA COCTOSHUE MPHUPOJHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTHIO 00ECIIeUeHHs YCIOBUHN JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a]1a4 IIKOJHLHOTO OMOJIOTMYECKOTO 00pa30oBaHus, KOTOpas MPEAroiaraet
dbopMupoBaHHe y OOYYarOIIUXCS CHOCOOHOCTH aJanTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buosiornss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecTo. OHa
obecnieunBaeT (GopMuUpoBaHHE y OOY4AIOUIUXCS NPEACTABICHUNH O HAyYHOW KapTHHE MUpA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOIIOLMHU, CO3MaET YCIOBHUS Ui TMO3HAHUS 3aKOHOB JKHUBOH TMPHUPOJIHI,
dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HaBBIKOB 3JI0poBOro M OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJICHUS, [IEHHOCTHOTO OTHOIIEHUS K )KHUBOW MPHUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHue OHWONOTHSI UMEET TaKXkKe JJs PEIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 33Jau cpeHero oouiero oOpa3oBaHus, couuann3anun oOyqaromuxcs. M3yduenue



ouosorun oOecrieynBaeT YCIIOBHS TSt (dopmupoBaHus MHTEJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTETpalud OUOJIOTUYECKUX 3HAHUU C MPEACTABICHUSMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
94aCcTHOCTH, PU3UKHU, XUMHH U Teorpaduu. HazBaHHbIE OJT0XKEHUS O TPeAHA3HAYCHUN yIeOHOTO
npenMera «buonorus» cocTaBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAaHUs, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conepxkanust yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYHIECTBIIEH C
MO3UIHMHA KyJIBTYpOCOOOPa3HOTO TMOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYArOIINECS JTOJKHBI
OCBOUTH 3HAHWS M YMEHHS, 3HAUYUMbIC i1 (popMUpOBaHUs OOMIEH KyIbTYpBl, OTPEACISIONINE
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoAHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW KU3HU U MPAKTHUECKOU AesTenbHOCTU. Oco00€e MECTO B TOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM i  (QOpMHUpPOBaHUs
MPEJICTAaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTALMX JTUYHOCTH, CIOCOOCTBYIOMINX I'YMaHU3allM1 OMOJIOTHYECKOT0 00pa30BaHUsl.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTHuu
OCYILIECTBJIEHO C Y4€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OpraHM3alM¥ W SBOJIONMHM. B cOOTBETCTBMM C 3TUM B
CTpYKType yueOHOTro npeamera «bHoiorus» BBIIENEHBI CIENYIOIINE COJIepKaTelbHbIEe JTUHUU:
«buonorus kak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouojiorndyeckas CUCTEMay,
«Opranusm Kak OuoJsiornyeckas cuctema», «CucremMa U MHOTooOpa3sue OpraHMyecKoro Mupay,
«OBOJIIOIUS JKUBOW MTPUPOABDY, « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus ydeOHOro mnpeamera «buosnorus» Ha 06a30BOM YpOBHE — OBJAJCHHE
oOy4aromUMHUCs 3HAHUSAMU O CTPYKTYpHO-(DyHKIIMOHQJIBHOW OpraHu3alMd HBBIX CHCTEM
pa3sHOro paHra U MpHOOpPETEeHNEe YMEHHUH HCII0JIb30BaTh 3TH 3HAHMS JUIsl TPAMOTHBIX JEHCTBUN B
OTHOILIEHUH O0BEKTOB >KMBOM MPUPO/IBI U PEILIEHUs Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JlocTiwkeHnne Lenau u3ydeHust ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YypOBHE
o0ecreunBaeTcs: peIeHUeM CIeAYIOIUX 3a1ay:

OCBOEHHME OOYYalOIIMMHUCSH CUCTEMBbl 3HAaHMH O OHOJIOTUUECKUX TEOpUsiX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TMIOTEe3aX, MpaBUiaX, CIYXKAaIlUX OCHOBOW I (OPMHUPOBAHUS
IIPEICTABICHUM O ECTECTBECHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAY4YHOIO IO3HAHHA,
CTPOEHHUH, MHOIo0Opa3sMu M OCOOEHHOCTSAX >KMBBIX CHCTEM pa3sHOI'O YPOBHsI OpIaHU3alUH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHY;

¢dopmupoBaHue y oOy4arolUXCs IO3HABATENbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHOCTEH B Mpolecce aHaau3a JaHHbBIX O MyTAX Pa3BUTHUA B OHMOJOIMM HaydHBIX B3IJISJIOB,
U U NOAXO0J0B K U3YUEHUIO )KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluHy;

CTaHOBJIEHHME Y oOOydaromuxcsi oOmeld KyabTypbl, (QYHKIMOHAIBHOM I'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBACHATH U OLIEHUBAThH SIBJICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHUM U OMBITA, IOJYYEHHBIX IPU U3YUEHUU OUOJIOTHH;

¢dopmupoBaHue y OOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHUW B TPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, DPA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHMOTEXHOJIOTHIA;

BOCIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KHMBOM IPHUPOBbI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUS] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHME LEHHOCTH OMOJOTMYECKUX 3HAHUM Ul MOBBILICHHUS YPOBHS SKOJOTHYECKOMH
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MPUMEHCHHE TPUOOPETEHHBIX 3HAHWW M yMEHUW B TMOBCEAHECBHOW >KU3HH ISl OIEHKU
MOCIIEICTBUI CBOEH JEATENBHOCTH 1O OTHOMIICHUIO K OKPYXKaIoLIeH cpenae, COOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOITIOIEHUE MEP TPODUIAKTUKY 3a00JIeBaHUH.

B cucreme cpennero obmiero odpasoBanusi «buosnorusi», usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TPEMETHI.

Jist u3ydenusi OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 yacos: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac B Hezelno).

COJEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMH U APYTUMU
€CTECTBEHHBIMU HayKaMmu, (uiocoueit, dTUKOW, ICTETHKON Hu mpaBoM. Poib Ouosiornu B
(hopMHUpPOBaHUH COBPEMEHHOM HaydHOH KapTUHBI MUpa. Cuctema OMOJIOTHYECKUX HaYK.

MeTtopl IO3HAHUS KUBOW MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, ONMCaHNe, H3MEpPEHNE,
KJ1accu(UKaIus, MOJIeIMpOBaHHe, CTaTUCTUYeCKasi 00pabOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabmuie! 1 cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble M IPaKTUYecKue padoThbi:

[Ipaktnueckass padota Ne 1. «lMcmonp3oBaHHME PA3IMYHBIX METOJOB TPH H3YYCHHH
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIHS.

KuBwie cuctembl (OMOCHUCTEMBI) Kak TpeaMeT u3ydeHus Owosiorun. OTIMYue >KUBBIX
CUCTEM OT HEOPTaHUYECKON MPUPOJIBI.

CpoiictBa OumocucteM M HUX pa3HooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJICKYJISIPHBIMA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHM ), OMOC(EPHBIH.

JdemoncTpaumnu:

Tabmuipel u cxembl: «OCHOBHBbIE TPHU3HAKU JKU3HU», «YPOBHU OpraHU3alUu >KHUBOU
MIPUPOJIBI».

O6opynosanue: moaens Moiekynsl JJHK.

Tema 3. XuMHUYeCKHUIi COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUM  COCTaB  KIETKM.  XUMHUYECKHME  BJIEMEHThl:  MaKpO3JIEMEHTHI,
MHKpPO3JeMEeHThl. Bosia 1 MuHepanbHbIe BEIIECTBA.

@yHKIMU BOJbI M MHUHEpAIbHBIX BELIECTB B KieTke. [logmepxkaHue OCMOTHYECKOTO
OamaHca.

benku. CoctaB u cTpoeHue 0enkoB. AMHHOKHUCIOTH — MOHOMEpHI OeikoB. HezameHuMebie
U 3aMEHHMMbIE aMHHOKHUCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl OETKOBOI
MOJIEKYNbI (TIEpBHYHAs, BTOpWUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE
cBoiicTBa OenkoB. buonorundeckue QyHKIUN OEIKOB.

®epMeHTHl — Ouonoruueckue karanu3aTopbl. CTpoeHHE (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cnenuduuHocTh. Kodepmentol. Burtamunbel. Omimuus  ¢QepMEHTOB  OT
HEOPraHMYeCKHX KaTalnu3aTopoOB.



YraeBopl: MOHOCaxXapusl (TJII0K03a, pudo3a u JIe30Kkcupubdo3a), nucaxapuasl (caxaposa,
JaKTO3a) W TMOJHMcaxapuibl (Kpaxmal, TJIHKOTeH, IeJUTo03a). buomorndeckue (QyHKIUU
YIJIEBOJIOB.

Jlumuapl:  TpUrauuepunsl, Qochomunuasl, crepouabl. [uapodmisHO-THAPO(YOOHBIE
cBoiictBa. buonornueckue QpyHkiuu tunuaoB. CpaBHEHUE YTIIEBOJOB, OCIKOB U JIMITUAIOB Kak
HCTOYHUKOB PHEPIHH.

Hyxnennossie kucnorsl: JIHK n PHK. Hykieotnael — MOHOMEpPBI HYKJIIEMHOBBIX KUCJOT.
Crpoenne u ¢ynknumu JIHK. Crpoenne u ¢ynxnmm PHK. Buger PHK. AT®: crpoenune u
byHKINH.

[uronorusa — Hayka o kinerke. Kilerounas teopuss — npumep B3aMMOJCHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3Y4YEHHUS KIETKH.

Knetka kak nenocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, moJsiekyinsl JIHK kak reneruueckuii anmapar, cuctema cuHTe3a Oelka.

Tunel KIeTOK: JyKapuoTHYecKas M MHpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHdeckoi kineTku. Kinetounas crenka 6akrepuii. CTpoeHHE DYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIIHH.
[Inazmatnueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoOUIbI.
OnnomemOpannbie opraou bl kietku: DIIC, anmapart ['onbmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxkaeHne MHUTOXOHAPHA W IUIACTHI.
Buner nnactua. HememOpanHblie opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIA HEHTP, HEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMN OpraHOMA0B KIETKU. BKitoueHus.

SAnpo — peryasTopHsIi 1IeHTp KiIeTku. CTpoeHue sipa: saepHas 000J049Ka, Kapuoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEILIECTB B KJIETKE.

JdemoHncTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lllann, M. Illneiinen, P. Bupxos, /[xx. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

HMuarpammsel:  «PacnpeneneHue XMMHYECKHX JJIEMEHTOB B HEKHUBOM  IIPHPOIE,
«PacrpeneneHne XuMU4YECKMX NIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas Tabiuua XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CTpoeHue MoJiekyisl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Crpoenne monekynsl AT®», «CTtpoeHne 3yKapHOTUYECKON
KieTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKu», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHME Apa KIETKN», «YTIIEBOIABDY, «JIUIuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpyHOBaHHE /Al HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, HKCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTEpUAIbHBIX
KIIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydyeHue KaTaJIUTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
IpUMepe aMUJIa3bl UM KaTauasbl)y.

JlaGopatopHass pabota Ne 2. «l3ydyeHue CTpOEHHS KIETOK pAacTEHHUH, XUBOTHBIX U
OakTepuii o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMUCAHUE.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.



OOmeH BemiecTB, WM MeETa0ONM3M. ACCUMWISIMS (IJIACTHYECKUA OOMEH) U
TUCCUMIIISALINS (PHEPreTHUECKU 0OMEH) — JIBe CTOPOHBI €IMHOTO Tpoliecca MeTadonu3ma. Poib
3aKOHOB COXPaHEHHsI BELIECTB U SHEPTUH B IOHUMAHUU METa00IM3Ma.

Tumbr oOMeHa BemiecTB: aBTOTpoHBIH U rereporpodusiii. Pors depmenToB B 0OMeHe
BELIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas Ga3bl ¢orocuHTe3a. Peakumm QotocunTesa.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HH Ha 3emiie. Biusiaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €T0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCHUHTE3UPYIOIMe OaKTepuu. 3HAYECHHWE XEMOCHUHTE3a IJIsl KU3HH Ha
3emuie.

OHepretuyeckuii oOMeH B  KieTke. PaciiernsieHue  BeIIeCTB, BBIJACIEHHUE U
aKKyMYyJUpPOBAaHHUE SHEPIUHU B KJIETKE. DTallbl 3HepreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucimopopHoe oxucieHue, WM KJIE€TOYHOE  JpIxaHue. OKUCIUTENIbHOE
bochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHa.

Peakuun wmarpuuHoro cuHte3a. ['eHermueckas wundopmanus u JHK. Peanuzanus
reHeTuyecKkoil MHpopmamuu B KieTke. ['eHeTuueckuil koJ U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuunblii cuate3 PHK. Tpancnsauus — 6uocunres Oenka. Jrtansl TpaHcasuuu. Koauposanue
aMUHOKHCIIOT. Posie pubocom B OnocuHTE3E OerKa.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanoBckuiif). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUpycoB. bakrepuodaru. bonesnun
pacTeHHui, )KUBOTHBIX U YeJIOBeKa, BhI3bIBaeMble BUpycaMH. Bupyc nmMmyHonedunTa yenoBeka

(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpPHUIIIIMS, peBepTaza M HMHTETpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUIA.
JdemoHncTpauuu:

[Toptpetsr: H. K. Konsuos, /1. U. UBanosckuii, K. A. Tumupszes.

Tabmuupt w  cxembl: «Tunel  muranus», «Metabomusm»,  «MHUTOXOHAPHUIY,
«OHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢dbyHkuuoHUpoBaHue reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycoe»,
«bakrepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIWa, ©Oakrepuodaray,
«Pemmukanus JTHK».

OGopynoBanue: moaenu-ammmkanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
oenkay, «CTpoeHHE KIETKW», MoIelb CTpyKTypsl JJHK.

Tema S. PazmHokeHHe M HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslii UMK, WM KU3HEHHBIM 1uKN kietku. WHTepdasza u murto3. Ilporeccsr,
nportekawomue B uHrepdasze. Pemnmukanus — peaknus marpuuHoro cunreza J[HK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HA0Op — KapUOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBI XPOMOCOMHbBIE
Habopel. Xpomatuel. LluTonoruueckre OCHOBBI Pa3MHOXKEHUS U MHAWBUIYATbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiide Ha pasHbIX
CTaAMsIX MUTO3a. BUOIOTMYEeCKUii CMBICIT MUTO3A.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHuM3MoOB: Oecroiioe ¥ TojJoBoe. Buasl Oecroioro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, TIOYKOBAHHE OJHO- MU MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAHHWE OPraHU3MOB, €0 3HAYEHUE HJs
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTO.



Meiio3. Cragun wmeio3sa. [lporeccsl, mpoucxoisimiue Ha craausax menosa. [loBeneHue
XpoMocoM B Meno3e. Kpoccunrosep. buonornyeckuii CMbICI U 3HAaYEHUE MEN03a.

I'amerorenes — mporecc 0Opa30BaHMs MOJOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIEC kKeNe3bl:
CEMEHHUKU M SMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJIOBBIX KJIETOK — raMeT (CHepMaTo30um,
AilleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpOeHUs SHUEKIETOK W
cnepmaTto3onioB. OmioaoTBopenue. [laprenorenes.

NunuBuayanbHOe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Dransl 3M6pI/IOHaJII)HOFO PasBUTHUA Yy INO3BOHOYHBIX JXHWBOTHBIX! IIpO6JIeHI/IC, racTpyisinus,
opranorenes. [loctamOpuoHanbHOE pa3zBUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BbI3bIBATH BpO)KI[éHHI)IG YPOACTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTCHHS: CTPOEHNUE CEMEHH, CTaIuU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuubl u cxeMbl: «DOpMbI pa3MHOKEHUSI OPTaHU3MOBY, «/[BOMHOE OMIIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTnBHOe pa3MHOXKEHUE pacTeHUi», «JlemeHne KIETKH
OakTtepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHe XpOoMOCOMBI», «KIIeTOUHBIN MK,
«Permmukanua [JHK», «Mwutosy, «Meios», «Ilpsmoe u Henpsimoe pa3Burue», «l'aMeTorenes y
MJIEKOTIUTAIOIINX U YeJIoBeKay, «OCHOBHBIE CTaIMA OHTOTECHE3a).

O6GopymoBaHue: MHKPOCKOT, MHUKpompemnapaThl «CrepMaTo30uabl MIICKOTIHTAIOIIETO,
«SinekneTka miekonuTawmero», «KapumoknHes B KIETKaX KOpeIIKa JIyKa», MarHUTHas
Mo/ienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHoi XpOMOCOMBL.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlabopaTtopnas padorta Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTax.

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

Tema 6. HacjieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcrtopust pa3Butusi reHeTukd. Ponb nuTonoruu u
SMOPHUOJIOTUU B CTAHOBJICHUH T€HETUKU. BKiIa poCCUNCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKH. MeTopl TeHEeTUKH (TUOPUIOJIOTUYECKHH, LHUTOTeHEeTHYECKU, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbBIE T€HETUUYECKUE MOHATH. ['eHeTn4eckass CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpelIBaHuil.

3aKOHOMEPHOCTH  HACJTENOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [.  MeHaenem.
MonorubpuaHoe cKpelBanue. 3aKkoH eIMH0-00pa3usi TMOPUIOB nepBoro nokosienus. [Ipasuio
JOMHHUPOBaHMS. 3aKOH pacllelUIeHus Mpu3HakoB. [umoreza yucrtoThl ramer. llomHoe u
HEMOJIHOE TOMHUHUPOBAHHUE.

JuruOpunHoe cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI IUTHOPHIHOTO CKpEIIMBAHMS. AHaIH3UPYIOIIee CKpellUBaHUE.
Hcnonb3oBaHne aHAM3UPYIONIETO CKPEIIUBAHUS TSl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerieHHOe HaclefoBaHue Tmpu3HakoB. PaGora T. Moprana mno CHEMJIEHHOMY
HacJeA0BaHUIo reHoB. HapyllieHne clienieHnsi TeHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetuka nosa. XpoMOCOMHOE OIpEeNeHHE 1oJia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
l'omoramerHele M reTeporaMeTHble OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.



N3menunBOCTh. BHJIbl M3MEHYMBOCTH: HEHACJIEACTBEHHAs U HacleACTBEHHas. Posb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTH. XapaKTEPUCTUKAa MOJIU(PHUKAIMOHHON HM3MEHYHBOCTH.
BapuannonHsslil psax 1 BapuanuoHHas kpusas. Hopma peaknuu npusnaka. KonnuectBeHHbIe U
KaueCTBEHHBIC MTPU3HAKU U MX HOpMa peakinuu. CBoHCTBA MOIU(DUKAIIMOHHONW N3MEHYUBOCTH.

HacnencTBenHasi, WM TeHOTHITHYECKAsl, N3MEHYUBOCTh. KoOMOWHATHBHAS W3MEHUYHBOCTb.
Meiio3 u 1oi0BOM mpolecc — OCHOBA KOMOMHATUBHONW H3MEHUMBOCTH. MyTalMOHHas
n3MeHYnBoCTh. Kiaccuukanus myranuii: reHHbIE, XpOMOCOMHBIE, T€éHOMHBIE. YacroTa u
MPUYMHBI MyTarii. MyrareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIICJACTBCHHON
n3MmenunBocty H. Y. BaBuiiosa.

BuesnepHas HaclneACTBEHHOCTh U H3MEHYHUBOCTD.

I'enetnka uenoBeka. Kapuwotum uyenoBeka. OCHOBHBIE METOJBI TEHETUKH YeEJIOBEKa:
T€HEATOTUYECKUN, OJIM3HEIOBBIM, UUTOTCHETUYECKH, OWOXUMHYECKUH, MOJIEKYISIPHO-
reHetudeckuid. CoBpeMEHHOE OTpe/eeHHe TEHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TEHOTHITUPOBaHKE, B TOM umcie ¢ nomouibio [TI[P-ananu3a. HacnencrBenHsie 3a0oneBaHms
YelioBeKa: TeHHble Ooyie3Hd, O0JIe3HM C  HACJIEACTBEHHOW  MPEApacIoOKEHHOCTHIO,
XpoMocoMHBIe Ooisie3HH. Comarndeckue W TeHepaThBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Tpunnumer 310poBoro obpasa KU3HU, JUATHOCTUKH, MTPO(IIIAKTHKA U JICUCHUS TEHETUYECKUX
Oose3Heil. MenuKo-TeHETHIECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPEAOTBPAIICHUN U JICYCHUH T€HETHYECKUX 3a00JIeBaHUH YEIIOBEKa.

JdemoHncTpaumnu:

[optpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuos.

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAHUE M €r0 HUTOrE€HETHYECKas OCHOBAY,
«3aKOH pacHICIUIEHUsI M €ro LUTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeuiuBanue», «LluTonornyeckue OCHOBBI AUTHOPUAHOTO CKPEIIUBAHUSY,
«Meros», «B3zaumoaeiicTBue amieinbHbIX T€HOBY, «['€HeTHYeCKrue KapThl pACTEHUM, JKUBOTHBIX
n 4yeyoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH HACJENIOBAaHMS, CLEIUIEHHOTO C IOJIOM,
«KapuoTunsl uyenoBeka H JKUBOTHBIX», «Buasl wu3MeHuMBOCTHY, «MoaudukanuoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoOHHas
U3MEHYUBOCTB.

O6opynoBanue: Mojaeiau-anminkauuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHUHUpOBaHHue», «urubpunnoe ckpemmbanue», «llepexkpéct Xpomocom», MHUKPOCKON U
MuKkpomnpenapat «Jpo3oduna» (Hopma, Mmyrauu (GopMbl KPbUILEB M OKPAaCKU Teja), repbapuit
«I"OpoxX MOCEBHOW».

JlaGopaTopHble M IPaKTUYecKue padoThbi:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIMBAaHUS Y IPO30(UITbl Ha TOTOBBIX MUKPOIpEnapaTaxy».

Jlaboparopuas padota Ne 6. «M3yueHrne MOAU(PHUKAIIMOHHON U3MEHUYHUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psifia U BapUALIMOHHOW KPUBOM».

JlaboparopHas pabora Ne 7. «AHanmu3z wmyrtamuil y JIpo30QuiIbl Ha TOTOBBIX
MHKpOIpenaparax.

[TpakTudeckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesnexknusi oprann3Mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpolecc. 3apokKJIeHHE CENeKIUU U noMecTukamus. Yuenue H. U.
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOro00paswsi KyIbTYpHBIX pacTeHuil. LleHTpbI
MPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.



CoBpeMeHHbIE METOJbI CeNEeKIUU. MaccoBbIi U MHAWBUAYAIbHBIA OTOOPHI B CENCKIIUU
pacTeHui u KUBOTHBIX. OLleHKa 3KcTepbepa. bIM3KOPOICTBEHHOE CKPEIIMBAHUE — UHOPUIMHT.
Uucrass sumuug. CkpeumuBaHue 4HUCTBIX JUHME. ['erepo3uc, wunum rubpupHas cuia.
HepoactBenHoe ckpemmBanue — ayTOpumunr. OtnanénHas rubpuamsanuss U e€  yCIexH.
HcKycCTBEHHBI MyTareHe3 M IOJYYECHHE MOJUILIONI0B. J[OCTHIKEHUSI CEJIEKUUH PACTEHHIA,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpaciib IpPOU3BOJACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHUs
pexomOunantHo JIHK u Ttpancrenneix opranu3moB. Kierounas wumxenepus. Kierodnbie
KYyJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHUE pacTeHni. KiloHupoBaHue BBICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTMYECKME M 3Tudeckue mnpodisemel. MO —
TEHETUYECKH MOAU(DUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanmu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. /. Kapnieuenko, M. @. MIBaHOB.

Tabmuipl u cxembl: kapra «LIeHTpbl NPOUCXOXKIEHUS M MHOTooOpa3us KyJIbTYpPHBIX
pactenuit», «[lopoapl nomMalHuX KUBOTHBIX», «CopTa KyJAbTYpHBIX pacTeHui», «OTaanéHHas
rubpunmzamus», «Pabotel akamemmka M. @. WBanoBay, «[lomummongus», «OOBEKTHI
ouorexHonorun», «Kierounsle KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBanue: MyISDKH IJI0JOB M KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHHUS.

JlabopaTopHble H IpaKTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbl U JOCTHKEHHUS CEJIeKIUU PACTeHHUH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBINA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoaOIMOHHAS 0MOJIOTHS.

[Ipeanochliku BO3HMKHOBEHHUS JBOJIIOIMOHHOW TEOPHUU. DBOJIOIUOHHAS TEOpUS H €€
MeCTO B OMoJIOTHH. BiusiHIE 3BOJIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHOETEIBCTBA HSBOMIONMU. IlaleOHTONIOTHYECKHE: TIOCIEA0BATEILHOCTE IOSBICHHUS
BHJIOB B MAJICOHTOJIOTHYECKOU JIETOMHCH, TepexoHbie GopMbl. buoreorpaduieckue: cxXoICcTBO
1 paznuuue GayH U GpIop MaTepuKoB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJACTBA W Pa3Idyus 3MOPHOHOB Pa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJOTUYHbIE, PYIUMEHTapHbIE OPraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX MYTEH Y BCEX OPraHU3MOB.

OposorionHas Teopust Y. JlapBuna. IIpeanochliky BO3HUKHOBEHHUS JIapBHHH3MA.
JIBuKyIire CHJIBI  SBOJIONMHM BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TMIpU
OTPAaHHUYEHHOCTU PECYpCOB, HEOMpEeNeNEéHHAas H3MEHYHBOCTh, OOpb0a 3a CyIIeCTBOBaHUE,
€CTECTBEHHBII 0TOOP).

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

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U YBOTIOIUH.

JIBuxymue cuibl ((hakTopbl) ABOJIOLMK BHAOB B Ipupoje. MyTalmoHHBIH Mpolecc u
KOMOWHATHBHAas M3MEHUMBOCTh. [lomymsiiioHHbIe BONHBI W Japeld renoB. Mzomsiuus u
MUTPALIUSL



EctecTBennslii oT00p — HampaBisiommid ¢aktop 3Bomound. POpMbI €CTECTBEHHOTO
otbopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3ynbTaT 3Bomonuu. [IpuMeps npucmnocobaeHuii
y opranu3mMoB. ApoMop(h03bl U HIHO-aJaIITALINH.

Bun u BupmooOpaszoBanme. Kputepuu Buma. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpa)uuecKkoe, 3KOJIOrHYECKOE.

MaxkpoaBomtorus. @opMbl dBoIOLMH: (pueTHYecKas, JUBEPreHTHAs, KOHBEPreHTHas,
napauiensHas. HeoOpatumocTs 3Bosonuu.

[IpoucxoxxaeHue  OT  HECHEUMAIM3HUPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
cricnuajimu3anusi. AI[aHTI/IBHaSI paguanus.
JdemoncTpaumnu:

[optpetsr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkens, @. Miomep, A. H. CeBeprios.

Tabmuier u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJblln
MTO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Popmbl OOppOBI 3a CYyLIECTBOBAHUEY,
«EctectBeHHBIN 0TOOP», «MHOTOOOpa3ne COPTOB pacTeHuit», «MHOTO0Opasue Mopos
KUBOTHBIX», «[Tomymnsumy, «MyTtanuoHHas U3MEHUYUBOCTDY, «ApoMopdo3bI»,
«Mmmoanantanun», «OO0mas nereHepamusy, «JBuxymme cuibl sBorONUn», «Kapra-cxema
Mapuipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymiectBoBaHue», «lIpucrnocobieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bug000pa3oBaHue», « IKOJIOTUYECKOE BUA000pa30BaHUEY.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU THUIIAMU OKpPAcKu, HAOOp MI0JI0B U
ceMsiH, KoJultekuus «IIpumepsl 3alUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJEIb «OCHOBHBIE
HaMpaBJIeHUs BOJIOLUNY», 00BbEMHAsA MOJeNb «CTpOEHUE FOJIOBHOTO MO3ra MIO3BOHOYHBIX.

buoreorpaduueckas kapra mupa, KosuleKiuus «@DOopMbl COXPaHHOCTH MCKOMAEMBIX
KUBOTHBIX M PacTCHUi», Mozenpb anmumkanusa «llepekpécT XpoMocom», BIaKHBIE IIpenaparsl
«Pa3zButne Hacekomoroy», «Pa3BuTHe mArymku», Mukpompenapar «J/lposoduna» (HopMa,
MyTaluH (pOpPMBI KPbIJIBEB U OKPACKHU TEIA).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JIabopatopHas padota Ne 1. «CpaBHeHuE BHIOB 110 MOP(HOJIOTHIECKOMY KPUTEPUIO».

JlaGopaTopnas pabota Ne 2. «OmnmcaHwe NPUCIOCOOJICHHOCTH OpraHm3mMa | eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE )KU3HU HA 3emuie.

JloHayuHBle IIPEICTABJICHUS O 3apOXKACHUU KU3HU. HaydHble rUmoTe3bl BOZHUKHOBEHUS
KHU3HU Ha 3emuie: abMOreHe3 W MaHchepMus. XUMHYecKas 3BOJIIOLUSA. AOHOTEHHBIH CHHTE3
OPraHMYECKUX  BEIIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAIBHOE  IOATBEP)KICHUE
XUMHUYECKOH sBomonuK. HavanpHble sTanel 6uonornyeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKIETKH. [lepBble KIEeTKH U UX
sBoronMsl. POpMUPOBaHNE OCHOBHBIX TPYIII XKUBBIX OPTaHU3MOB.

PasButne xu3sHum Ha 3emwsie nmo dpaM U nepuonaMm. Karapxeil. Apxelickas Hu
npotepo3oiickas opbl. [lameosoiickas spa u €€ nepuojpl: KeMOPHMCKHMHA, OpPJOBHUKCKHA,
CUJIIyPUHCKHM, TEBOHCKUHN, KAMEHHOYT OJIbHBIN, IEPMCKUMN.

Me3o30iicKkas opa 1 €€ epUuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo30lickas 9pa u €€ nepuoipl: MajJeoreHOBbIN, HEOT€HOBBIM, AaHTPOIIOT€HOBBIM.

XapakTepucTUKa KiIuMaTa M IeoJIOTHYeCKMX IpoueccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
pPacTUTENILHOTO W JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUil U >KMBOTHBIX. [losiBieHue,
pacuBET ¥ BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.



Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BoJioLuu. OCHOBHBIE CHUCTEMATHUYECKUE
TPYIIBI OPraHU3MOB.

OBoJIOLMS  ueloBeKa. AHTpomosioruss Kak Hayka. Pa3BuTue npeacTaBiIeHUH O
IIPOUCXOXKICHUU YeloBeKa. MeToibl u3yueHus: aHTpornorene3a. CxoAcTBa U pa3jinyusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YEIOBEKa.

JBwxyme cuisl  (pakToppl) aHTpororeHe3a. HaciencTBeHHass HM3MEHYMBOCTh U
ecTecTBEHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHNUE OPYAUN TPY/Aa, MBILUICHUE,
peub.

OcHOBHbBIE CTaJUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMeIbIi,
Yenosek mnpsmoxondamuii, YenoBek HeaHuepranbckui, YenoBek pasymHbld. Haxonku
HCKOIIAEMBIX OCTaTKOB, BpeMs CYILIECTBOBaHHUS, 00JIaCTh PacHpOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIINE Pachl: €BPOINEOUHAs (€Bpa3uiicKas), HEerpo-
aBcTpajion/iHas  (9PKBaTOpHalibHasg), MOHTOJOMAHAs  (a3MaTCKO-aMepuKaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH MPEJCTaBUTENIE YEIOBEYECKMX pac K YCIOBUSM CYILECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

[Hoptpetsr: @. Pean, JI. ITactep, A. M. Onapun, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmuupl u cxemsl: «Bo3uukHoBeHue CoMHEUYHON cUCTeMBbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacturenpHas kietka», <«OKuBoTHas kieTtkay, «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBeKa M 4YeJOBEKOOOpazHbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTUYECKUX HAXOJI0K
MPEKOB COBPEMEHHOIO 4YeNOBEKa», «JlpeBHeiue moam», «JlpeBHue moam», «llepBbie
COBPEMEHHBIE JIFAN», «HUeloBeuecKkre pachi».

O6GopynoBanue: w™mymspku — «lIpoucxokneHne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTaiblla, KPOMaHbOHIIA), CIENKHA WIK M300pakKeHHUs KaMEHHBIX OpYAHii
MEePBOOBITHOTO YEJIOBEeKa (KaMHH-YOMIEPHI, pyomsia, ckpediia), TeOXpOHOJIOTHYECKass Ta0JInIa,
KoJuIeKIUs «POpMbI COXPAaHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

[IpakTtnueckas padota Ne 1. «/3ydeHne UCKOMAEMBIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUIEKLIHSX».

DKCKypcusi « BOJIOIUS OPraHUYecKoro Mupa Ha 3emie» (B €CTEeCTBEHHO-HAay4YHBIA HIIN
KpaeBequeCKUil My3eil).

Tema 3. Oprann3msl M OKpY:Kal0Ias cpeaa.

DKOJIOTHSI Kak HayKa. 3aJadyd M pa3feibl 3KOJOTMH. MeToAbl 3IKOJIOTHYECKUX
uccaea0BaHuM. DKOJOTHYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHus  OpPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOpPraHU3MEHHAsI.

Okonoruveckne ¢akrtopbl. Knaccudukamus skonoruueckux (akTopoB: abUOTHYECKHE,
OMOTHYECKHE U aHTpOToreHHbIe. JlelicTBre IKOIOTHYeCKUX (PaKTOPOB HAa OPTaHU3MBI.

AbGunotuueckue  QGakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb.  DOTONEPHOTU3M.
[IpucnocobaeHunst Opranu3MoB K JeHCTBHIO abnoTHuecKux (pakTopoB. buonoruveckre puTMbl.

buotnueckne dakroppl. Buasl OMOTHYECKHMX  B3aWMOJEWUCTBMIA:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO3 1 ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIH3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAINU3M, HEUTpanu3M. 3HaueHHe OHUOTHUYECKUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOTHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTePUCTUKUA nomyasiuu. OCHOBHBIE TIOKA3aTeNH MOIYJSIHH:
YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, TNPHPOCT, MuUrpauus. JuHamuka
YHCIICHHOCTH MOMYJISINH U €€ PEeTyISIIUAL.

JdemoHncTpaumuu:

[optpetsr: A. I'ymbonpar, K. @. Pynbe, 3. ['ekkenb.

Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb1 3emin», «Cpeasl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsmum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOIMYJISIHH
uHpy30pun-TyDenbkny», «[Iumessie nemmy.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuas padora Ne 3. «Mopdoorudeckre 0COOCHHOCTH PACTCHUN M3 Pa3HBIX MECT
oOUTaHUD».

JlabopaTtopHnast pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «[Toacu€T mIOTHOCTH MOMYJSALUA pa3HBIX BUJOB PACTCHHI.

Tema 4. Coo01mecTBa U 3K0JIOTHYeCKHE CHCTEMBI.

CooOmiectBo  opraHuzmMoB  —  OuoneHo3.  CTpykTypbl  OWOLl€HO3a:  BHUIOBAsd,
MIPOCTpPaHCTBEHHas, Tpodudeckas (rnumieBas). Bunpi-nomunanTel. CBs31 B OHOLIEHO3E.

Dkojnorudeckue cucreMbl (dkocuctemsl). I[lonstne 006 3KkocucreMe U OHOreOlEHO3E.
OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYICHTBI, KOHCYMEHTHI, pEIyLEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B sKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBble menmu u cetHn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOAYKIHSL. DKOJOTHYECKHE NHPAaMUIbI: MPOAYKIIMH, YUCIEHHOCTH, Omomacchl. CBOHCTBa
HKOCUCTEM: YCTOMYMBOCTb, caMoOperynsauus, pazsutue. Cykueccus.

[IpupoaHbie SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pPEK. ODKOCHUCTEMa XBOWHOTIO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE AKOCUCTEMBI. ATpPO3KOCHUCTEMBI. YpOodKocHucTeMbl. buonorudyeckoe u
XO035IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak (akrop ycroitunBocTu 3kocucteM. CoxpaHeHHE OHOJIOTMYECKOro
paszHooOpasus Ha 3emuie.

Yuenue B. U. Bepuanackoro o ouochepe. I'panuripl, coctaB U cTpykrypa Ouocdepsr.
Kupoe BemectBo u ero (ynkuun. OcobeHHOCTH Onochepsl Kak Triao0aabHON AKOCHCTEMBI.
Jlunamuueckoe paBHOBecue U 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHOTEOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (Yyriepoja, a3oTa).
3oHanbHOCTH OuoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onocepe 3emiu. AHTpONOreHHble 3MeHeHus: B 6uocdepe. ['modanbHbIe
9KOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHue IpUpoibl U yenoedecTBa. CoxpaHeHne OMopa3sHooOpa3us Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA PallMOHATIBHOTO YIPABICHUS MPUPOIHBIMU PECypcamMH U UX
ucrnoJib3oBanue. J[oCTHKeHns OMOIOTUH U OXPaHa MPUPO/IBL.

JdeMoncTpanum:

IToptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuuer u cxemsl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupoansie
coobmectBa», «llemu mnutanus», «Ikonoruueckas nupamuaay, «buochepa u uenoBexy,
«JKocucTeMa IIUPOKOJUCTBEHHOTO Jieca», «DKocucTeMa XBOMHOro jeca», «buoueHos
BoJoéMa», «ArpoueHo3», «lIpuMepHble aHTPOINOTeHHbIE BO3JCHCTBUS HAa MPUPOAYY,
«BaxHelilme WCTOYHHMKHU 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias
cocraBistomas onochepb», «DakTopsl nerpaganuu nousy, «l[lapaukoBsiil d3hhexT, «DaKTOpHI



PannmoaKTUBHOTO 3arpsi3HeHUs Onocheprl», «O0mmas cTpykTypa ouocdeps», «PacrnpocrpaneHue
KHU3HU B Onocdepe», «O30HOBBINA 3KpaH Onochepsl», «KpyroBopot yriepoma B OGuocdepey,
«KpyroBopot azoTa B Ipupoae».

ObopynoBanue: MO/I€b-alIUINKaLUs «Tunuunele OMOIIEHO3BI», repbapuii
«PactutenbHble  cooOuiecTBay,  Kowiekuuu — «buonenos», «Bpenutenu — BaKHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TIepOapuu M KOJUIEKIMM pPACTEHUHM U  IKUBOTHBIX,
MIPUHAUIEKAIME K Pa3HBIM JKOJIOTMYECKUM I'pyIIlaM 0JHOro Buaa, KpacHas kHura Poccuiickoin
®denepannu, U300paxeHUs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [NTPOT'PAMMBI 110 BUOJIOTMN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yabTaTaM OCBOEHUS
00yJaromuMuCs MPOrpaMM CpeHEro 00mero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEMETHBIM U
MNPpECAMCTHBIM.

JJUIYHOCTHBIE PE3YJbTATBI

B cTpykType JNMYHOCTHBIX pe3yJabTaTOB OCBOCHHUs Npeamera «bHOJIOrus» BBIIEIEHBI
CIICIYIOIIAE  COCTABJIAIOIINAC: OCO3HAHWE OOYYAIONUMHUCS  POCCHHCKON  IpakIaHCKOM
HUJICHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACIICHUIO,
HaAJIM4YMEC MOTHBAIIUHU K 06yqu1/I}0 6I/IOJ'IOFI/II/I, ueHeHanpaBneHHoe paSBI/ITI/Ie BHYTpeHHI/IX
YOKICHUI JIMYHOCTH HA OCHOBE KITIOUCBBIX IIEHHOCTEH M UCTOPUYCCKHUX TPAIUIUN pPa3BHTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JCATCIHOCTH  IICHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMH, TIPUCYIIUMH  CHCTEME
OMOJIOTMYECKOTO 00pa30BaHMs, HAJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH IIEJTU ¥ CTPOUTD KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIC Pe3yJIbTaThl OCBOCHHS TNpeameTra «BHOJIOrus» IOCTHraroTCs B CIUHCTBE
y4eOHOM M BOCHHUTATEIBHOU ACATEILHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCHHCKHMH
COIIMOKYJIbTYPHBIMH, HCTOPHYECKUMHU M JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPUHSATHIMH B
oOIIeCTBE MpaBHJIaMH W HOPMaMH IOBEJCHUS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHUS,
CaMOBOCITMTAHUS W CaMOPA3BUTHS, Pa3BUTHS BHYTPCHHEH MO3WIUU JMYHOCTH, MAaTPHOTH3MA,
YBOKCHHSI K 3aKOHY M IMPaBOTOPSAKY, YCIOBEKY TpyJa M CTaplieMy MOKOJICHHIO, B3aMMHOIO
YBOKEHHsI, OCpE)KHOTO  OTHOIICHUS K  KYJIBTYPHOMY  HACICOUI0 H  TPAJUIHAAM
MHOTOHAIMOHAIBHOTO Hapojaa Poccuiickoii denepanyu, npupoe U OKpyXaromiei cpese.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHS Y4EOHOTO mpenmeTa «BHONorus» MOJKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTHh OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS C(OPMHPOBAHHONW BHYTPECHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW IIGHHOCTHBIX OPHCHTAIMid, IMO3UTHBHBIX BHYTPCHHHUX
yOSKIICHHI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IICHHOCTSM POCCHICKOTO  OOINECTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMBITAa JESITENFHOCTH B IMPOIECCE pealn3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOM I€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCHUTAHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TO3UIMH  OOydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIeHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOTIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIBLHOCTH MPU CO3JAHUU YYEOHBIX MPOEKTOB,
pelneHnn yuyeOHBIX M MO3HABATEIBHBIX 33/1a4, BHIIOJHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYIO TIO3HMILHMIO 10 OTHOUICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHATH €€;

YMEHHME  y4YUTHIBATb B  CBOUX JEHUCTBUSAX HEOOXOAUMOCTh  KOHCTPYKTMBHOI'O
B3aUMO/JICHCTBUS JIIOJEH ¢ pa3HbIMU YOEXKAECHUSAMHU, KyJbTYPHBIMH LIEHHOCTSIMU U COLUATbHBIM
MIOJIOKEHHUEM;

FOTOBHOCTb K COTPYJHHMYECTBY B IPOLECCE COBMECTHOTO BBINOJIHEHUS] Y4EOHBIX,
[I03HABATEIbHBIX M HCCIIEJOBATENbCKUX 3a/ad, YBAXKUTEJIBHOIO OTHOLIEHHS K MHEHUIO
OTIITOHEHTOB MPH 00CYKIEHUH CITIOPHBIX BOIIPOCOB OMOJIOTHUYECKOTO COJCPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOM U BOJOHTEPCKON JESITENbHOCTH;

2) NaTpMOTHYECKOI0 BOCIIUTAHUS:

c(hopMUPOBAaHHOCTh POCCUNUCKON TPAKIAHCKON UJICHTUYHOCTH, MTATPUOTU3MA, YBAXKEHUS K
CBOEMY HApoOJy, YyBCTBa OTBETCTBEHHOCTH Iiepes; PoaMHOM, ropAocTy 3a CBOM Kpai, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HAclHeAUI0 U MaMATHUKAM MPUPOJIBL,
noctxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKMX YYEHBIX B CTAHOBJIIGHHE M pa3BUTHE
OMOJIOTHH, TOHUMAaHMSI 3HaU€HUs1 OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOAMTENSIM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HapOJOB
Poccun;

4) 3cTeTH4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLIMOHAIIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHHE IPOSBISATH
KauecTBa TBOPUYECKON JIMYHOCTH;

S) ¢wusmyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJABTYPbI 340pPOBbS W
3MOLMOHAJIBHOIO 0J1aronoIyYus:

MOHMMaHHUE U pealu3alus 370poBOro u 0e30macHoro oopasa >KM3HU (310pOBOE MUTAHHUE,
COOJIIO/ICHNE TUTHEHUYECKUX MPaBWJI M HOPM, cOaJaHCUPOBAHHBIA PEXHUM 3aHATUH U OTIbIXA,
perynasipHas (u3MuecKash aKTUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NOHMMAaHUE LEHHOCTH NPaBUJ HWHAWBUIYALHOTO U KOJUIEKTUBHOTO 0€3011acHOTO
MIOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBbIO U KU3HU JIFOJIEH;



OCO3HAHME TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS AJKOTOJIS,
HapKOTHUKOB, KYpeHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHME IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTUBHOM JIEATEILHOCTH TEXHOJIOTMUYECKON M COLMAIBLHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITEIIBHO  BBITIOJHATH  TaKyHO
NEeSITETbHOCTB;

HWHTEpEeC K pa3nu4HbiM cdepam NpodecCHOHAIBHONU NEATEbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIN BEIOOpP Oymymie mpodeccuu u peaan30oBbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHHMIO M CAaMOOOPA30BAaHUIO HA MPOTSIKCHUH BCEU
KU3HH,

7) 3KOJIOTHY€CKOr0 BOCTIMTAHUSA:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBaHUS,

TOBBIIIICHUE YPOBHS YKOJIOTHUECKOW KYJIbTYphI: MPUOOPETEHHE OTBITa TIJIAHUPOBAHUS
MOCTYIKOB U OIICHKH WX BO3MOXXHBIX TIOCIICJICTBUMN TSI OKPYKAIOIICH CPEIbI;

0CO3HAHUE TJIOOATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIOCOOHOCTH MCIOJIB30BaTh MPHOOpPETAEMBbIE MPU M3yUYE€HUU OWOJIOTHUU 3HAHUS U YMEHUS
MpU PEIICeHUH TPOoOJIeM, CBS3aHHBIX C PalMOHATBHBIM MPUPOJIOIOIB30BaHNEM (COOIOIEHNE
MpaBUJI TIOBEACHUS B TIPUPOJIC, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECHUS B JKOCHCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HENPUSITHE NCUCTBHI, MPUHOCSIIIMX BPEI OKPYXKAIOMIEH NPUPOIHOU Cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPEeIIpPUHUMAEMBbIX
JNEUCTBUIN U MPEIOTBPAIIATH UX;

HaJIM4Yue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITENbHOCTH ~ DKOJIOTUYECKOW  HAmNpaBI€HHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM MpaKTUKE, TOTOBHOCTH K Y4YacTHIO B
MIPAKTUYECKON JESITeIbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

cOpMUPOBAHHOCTh ~MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM © OOIIECTBEHHOM MpaKTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENLCKON KyJIbTYpPhl KaK CPEICTBA B3aUMOICHCTBUS
MEXIy JIFOJIbMU U TIO3HAHUS MHPA;

MOHUMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U PEeIIeHUH TPOOJIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTU OUOJIOTHH Ui COBPEMEHHOW IMBIIIM3AIMU: OOECTIeUeHuUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIUHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl Pa3BUTHS YETIOBEUECTBA, MOKCKA MyTe BBIXOJa U3 TI00ATBHBIX
AKOJIOTHUECKUX MPOoOsieM U o0ecTieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PAIUOHATHLHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJYYECHUH OMOJOTHYECKUX 3HAHWUW B LENSX MOBBIIMICHUS OOIIei
KYJIBTYPBI, €CTeCTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTU (YHKIHOHATHHON
IPaMOTHOCTH O0y4aromuxcs, GopMUPyeMOil pU U3yueHUU OUOJIOTHH;



IMOHUMAHUC CYIIHOCTH MCETOJO0B IIO3HAHHUA, HCIIOJIB3YCMbIX B CCTCCTBCHHLIX HAayKax,
CIOCOOHOCTH HCMOJIB30BaTh IMOJydaeMble 3HAHUS Ul aHajiu3a W OOBSICHEHUS SBICHUN
OKPYKAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHBIC
3aK/IIOYCHUA Ha OCHOBC HAYYHBIX (l)aKTOB U HUMCHOIIUXCA MOaHHBIX C LCJIbIO MOJYUYCHUA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CaMOCTOSTEIBHO HCIOJIb30BaTh OWOJOTMYECKHE 3HAHUS ISl PELICHUS
HpO6JI€M B PCAJIBHBIX JKXU3HCHHBIX CUTyallUsaX;

OCO3HAHHE IIEHHOCTU HAayYHOU JESATENIbHOCTH, TOTOBHOCTh OCYLIECTBIISTH MPOEKTHYIO U
HCCIIEN0BATENBCKYIO NEATEIbHOCTh HHANUBUAYAILHO U B IPYILIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHMIO U CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HaHUH 1O OHOJIOTMH B COOTBETCTBHHM C JKHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ylbTaThl OCBOEHUS y4eOHOro mpeamera «buoJIOTHsS» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCS  MEKIUCIHUIUTHHAPHBIC
(MexXnpeaMeTHbIe) 00IeHaAYYHBIE TIOHATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYIHOH KapTHHBI MHpa
U crienu@uKy METOIOB TIO3HAHMUSI, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBIICHHE, IPOIECC, CHUCTeMa, HAydHBIA (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEeOpHUsl, UCCIIeJOBaHUe, HAOII0JCHIE, M3MEpPEHUE, SKCIEPUMEHT M JPYTruxX), YHUBEpCalbHbIE
yueOHbIe JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATHUBHBIE), 00ECIeUNBAONINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAJIBHON KOMIIETCHITMH OOYJaroIIuxcs,
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble Yy4deOHbIE ICWCTBHUS B I03HABATEIBHOW U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS MPOrPaMMBbI CPEIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBi1ajeHHe YHMBEPCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POPMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN MNPUEMBI JIOTUYECKOTO MBINICHUS (aHalu3a,
CHUHTE3a, CpaBHEHUs, Kiaccuukaiuy, 0000IIeHus1), pPacKpPbIBaTb CMBICI OHOJIOTHYECKUX
MOHATHH (BBIACTATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIIUBATH CBS3H C APYTUMU HOHATUIMHU);

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH PE3yJIbTAThl ACATEILHOCTU C TIOCTABJICHHBIMU IIEJISAMU;

WCIO0JIb30BaTh OHMOJIOTHYECKUE MOHATHS Uil OOBbsACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBL;

CTPOMUTH JIOTUYECKHUE PpACCY)KICHHsI (MHIYKTUBHbBIE, JEIyKTUBHBIC, [0 AaHAJOIHH),
BBISIBJIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBAThH
BBIBO/IbI Y 3aKJIFOUECHHUS;

MIPUMEHATh CXEMHO-MO/IEbHbBIE CPEJCTBA IS MPEJICTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakkKe MPOTUBOPEUYMH pa3HOTo poja,
BBISIBIICHHBIX B Pa3JIMYHBIX WH(OOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IJIAaH PELICHUs MPOOJIEMBbI C YIETOM aHATU3a UMEIOIUXCS MaTepHUaIbHbIX
U HEMaTepUabHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3yAbTATOB IIENISIM,
OIICHUBATh PUCKU TIOCIICICTBUN ACITEILHOCTH;

KOOPJIMHUPOBATh M BBIIOJHATH pPA0OTy B YCIOBHUSX pPEAbHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBINIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe MCCIIEN0BATEIbCKIE IeHCTBHS:

BIIQJICTh HABBIKAMHU Y4EOHO-HMCCIICIOBATEIIBCKOW M MPOSKTHOM JCSTEILHOCTH, HAaBBIKAMH
paspernieHus mpo0ieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IOUCKY METOJOB
pEIICHHS MPAKTUICCKUX 331249, TPUMECHEHUIO Pa3IMYHBIX METOJIOB ITIO3HAHUS;

WCIIOJIb30BAaTh PA3JIMYHBIC BUABI JEATCILHOCTH II0 IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUI0 M MPUMEHEHHIO B YYEOHBIX CHTYAIUSX, B TOM YHCIIE TIPH
CO3JaHUH YIEOHBIX U COIMATLHBIX TIPOCKTOB;

(dhopMHpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/Jaud B 00Opa30BaTENbHOUN NEATEIHHOCTH U
KU3HEHHBIX CUTYaITUsX;

BBISBIISATE TIPUYUHHO-CJICICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUNOTe3y €€ pelIeHHs, HaxXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

aQHAJIM3WPOBATh TIOJYYCHHBIE B XOJC pEIICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTHUSCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILIECTBJISITh LEJICHAIIPABJICHHBIM MOUCK MEpeHoca CPEeACTB U CIHOCOOOB JIEHCTBUS B
poheCcCHOHANBHYIO CPEY;

yMeTb TMEpPEeHOCUTh 3HAHUS B [O3HABAaTEJbHYI0 U  IPaKTUYECKyl0 oO0nactu
AKHU3HEJESITENbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUrMHAIIbHBIE IMOAXOJbl M PELICHHs, CTaBUTh
poOIeMbl U 3a/1a4H, JIOMYCKAIOUINE allbTEPHATUBHBIC PEIICHHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(pOpManuu (TEKCTe y4eOHOro mocolwus,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMUYECKUX CIOBApsIX W CIPABOYHUKAX, KOMITbIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHAMM3UpOBaTh WHMOPMALIMIO PA3IUYHBIX BUIOB U (HoOpM
MIpPEJICTaBJICHUSI, KPUTUYECKH OLEHUBAThH €€ IOCTOBEPHOCTh M HEIIPOTUBOPEUYNBOCTD;

(dbopMmynupoBaTh 3ampoCchl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPH TOUCKE U O0TOOpe
Oouosnoruueckor nHGopMaIul, HeOOXOIUMOM ISl BHITIOJIHEHUS! y4eOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HCIOJIb30BaHUS WHGOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHMS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMY TpEeACTaBIECHUS OHOJOTHYECKOU
nHpopmanuu (cxemsl, TpaduKu, TUarpaMmsbl, TaOIHIIBI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN S3IK B KadecTBE CpeACTBa IMpH paboTe ¢ OMOIOTHYECKOU
uHpopMaluen: MPUMEHITh XUMUYECKUE, (PU3UYECKUE W MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISITHOCTH;

BIIAJIETh HABBIKAMU DACIIO3HABAHUA U 3alIUTHl  HMHPOpPMAIWK, HWH()OPMAIMOHHON
0€30MacHOCTH TUYHOCTH.



OBJajieHNe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

1) o6menue:

OCYIIECTBIISATh KOMMYHUKAIIMU BO BceX c(epax >KU3HM, aKTHBHO y4acTBOBATh B JTUAJIOTE
WIH JUCKYCCHH TI0 CYIIECTBY OOCYXJTaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CYXJEHHUS OTHOCHTEJIbHO BBINOJHEHUSI Ipe/ularaéMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIaCOBAHHOCTD MO3ULUHI APYIMX YYACTHUKOB JAUAJIOTa WIN JUCKYCCHUH);

pacrno3HaBaThb HEBEpOaJbHbIE CpEACTBA OOLIEHMS, MOHMMAaTh 3HAYEHHWE COLIMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUS! KOH(PIUKTHBIX CUTYAIMi, YMETh CMSTYaTh KOH(DIUKTHI 1
BECTHU NIEPETOBOPHI;

BJIJETh PA3IIMYHBIMU CHIOcOOaMu OOIIEHMS] M B3aMMOJCHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIed, IPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynupoBaTh CBOM BO3PAKEHUS;

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

2) COBMeCTHAasl IeATEIbHOCTD:

MMOHUMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMaHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelieHny OMoJIoru4Yeckor mpoobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MIPUMEHEHHUS TPYIIOBbIX
(¢hopM B3aMMOJICHCTBUS MPU PELUICHUH yueOHOM 3a/1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTEeIbHOCTH, OpPraHM30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C YYETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBAaTh Ka4eCTBO CBOEr0 BKJIAJAa M KaKJOr0 y4aCTHMKA KOMaHJbl B OOLIMH pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBBIE NPOEKThI, OLEHUBATh MJEH C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPAaTETMYECKOE IIOBEJECHHE B PA3IMYHBIX CHUTYaLHUsX,
IIPOSIBJISTH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

OgJiaieHNe YHHBEPCAIbHBIMHU PeryJsiTHBHBIMH el CTBUAMU:

1) camoopranu3amusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHMS NpoOJIeM M HX pELICHHUsS B
KU3HEHHBIX M YYEOHBIX CUTYyalUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMU 1LI€IE€BbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUSAX W IMOCTYIKax M0 OTHOLIEHHIO K >KMBOM NpHpOJE, CBOEMY 3[0POBbIO M 3/I0pPOBBIO
OKpYXaoIlUX;

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO JAEATEIBHOCTh, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
AKHU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PELIeHUs MPOOIEMbl C YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclupATh paMKU y4eOHOTO peMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JieTIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPHUOOPETEHHBIN OTIBIT;



crocoOCTBOBATH (HOPMUPOBAHHIO M TPOSIBIICHUIO IIUPOKOM PYIUIIMU B PA3HBIX 00JaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIQJICTh HABBIKAMH TIO3HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
Y MBICTMTEJIBHBIX MPOIECCOB, UX PE3YIBTATOB M OCHOBAHUIA, HCIOJIB30BaTh MPHUEMBI peIIeKCHH
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATh ce0sl, TOHUMAasi CBOU HEAOCTATKU U JOCTOUHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEeKa.

NPEAMETHBIE PE3YJIbBTATBI

[IpenmetHbie pe3ynpTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buonorus» HaydHble 3HaHUSA, YMEHHS U
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAalMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JESTETFHOCTH TIO TMOJYyYSHUI0 HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHWKM B PA3JIMYHBIX Y4EeOHBIX
CUTyallUsiX, a TakXKe B pealbHBIX >KU3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MIporpaMMe MpeIMEeTHbIE Pe3yIbTaThl MPEACTABICHBI 110 ToAaM 00y4eHusI.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO mpenMera «buonorus» 6 10 kKnacce
JOJIKHBI OTpaXkaTh:

chOpMUPOBAHHOCTh 3HAHUII O MECT€ M POJM OMOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pelIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEPKaHHE OMOJOTMYECKUX TEPMUHOB M MOHSATHUI: KU3HDb, KIIETKA,
opraHusM, Merabosu3M (0OOMEH BEIIECTB H  IPEBpallleHHEe JSHEPTrHH), TIOMEeoCTa3
(camoperynsinusi), ypOBHEBas  OpraHu3alMsl JKUBBIX  CHCTEM, CaMOBOCIIPOM3BE/ICHUE
(penpoyKius), HACJIEeACTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEeOpHH (KJIETOYHAs, XPOMOCOMHAs, MYTAaI[MOHHAs,
LEHTpadbHas JOorMa MOJIEKYJsipHOW Ouosioruun), 3akoHbl (I. Mennens, T. Moprana, H. W.
BapuiioBa) u yuenus (0 meHTpax MHOTOOOpa3usl ¥ MPOUCXOKICHUS KyIbTYpPHBIX pacTeHuit H. U.
BaBuioBa), onpenenaTs rpaHullbl UX MPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BIa/IeTh METOJaMH HAay4yHOTO TMO3HAHHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHWH, OpraHu3alds ¢ TPOBEICHHE OHOJOTHYECKOTro
SKCIIEPUMEHTA, BBIABM)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]Y HCCIEIyEMbIMU
BETUYMHAMH, OOBSICHEHHE TMOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOJB30BAHHBIX HAyYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbl HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIEATh CYIIECTBEHHBIE MPU3HAKK BHPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
MPEBpAILlEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOIO U JHEPreTHYeckoro oOMeHa,



XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PAa3MHOXKEHUS, UHAUBUAYAJIBLHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

yMEHUE MPUMEHSATH MOJTy4YeHHbIC 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SBIICHUM, ISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C IIETIbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3J0POBbS M 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TMOBEJCHUSI B OKpPY)KAIOLIEH MPUPOAHOM Cpele, NOHMMaHuE HeoOX0IUMOCTU
WCTIOJIb30BAHUS JOCTHKCHUI COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH U parMOHAIBLHOTO
MIPUPO/IOII0JIL30BAHUS;

YMEHHME peIllaTh JJIEMEHTAapHbIE TI'E€HETHUYECKUE 3aJaud Ha MOHO- U JUTHOpHAHOE
CKpEILMBAaHNE, CLEIUIEHHOE HACJEI0BAaHUE, COCTABIISITh CXEMbl MOHOTMOPUHOTO CKpELIMBaHUS
JUIS TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHE BBINOJHATH JIAOOpATOpPHbIE U IMPaKTU4YECKUe paboThl, COOMIOAATh MpaBUiIa MpHU
paboTte ¢ yueOHbIM U 1a00PATOPHBIM 000PYAOBAHUEM;

YMEHHE KpPUTHUYECKH OIICHMBAThb W WHTEPIPETUPOBATH HH(OpPMALMIO OHOJOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, Hay4YHO-TIOMYJSIPHbIE MaTEepHUasbl), STUHUECKHUE aCIEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CcO37aBaTh COOCTBEHHBIE TIHChMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, T'PAMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHOTOo mnpeamera «buonorus» 6 11 knacce
JOJKHBI OTpaXKaTh:

C(OPMHUPOBAHHOCTb 3HAHMM O MECT€ U POJIM OMOJOIMM B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbBIX HAayK, B (JOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEP)KaHUE OMOJOIMUECKMX TEPMUHOB U OHATHH: BUJ, MOMYJIALUS,
reHoOoH, SBOJIONMS, ABMKYIIHUE CHJIbI ((DaKTOpBI) DBOJIIOIUH, MPHCIOCOOJICHHOCTD
OpraHu3MoOB, BHJI000pa30BaHME, JSKOJOTMYECKUEe (DAKTOphl, OSKOCHCTEMA, IPOIYLECHTHI,
KOHCYMEHTBI, PeIyLIeHThI, LIeTIU MUTaHMs], SKOJOrHYecKas MupaMua, OMoreoreHos, ouocepa;

yMEHuE wu3nararb Ouosorndeckue Teopuu (3BoironuoHHass Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPUS IBOJIIOLUH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxojacrsa K. M.
bapa, yepenoBaHus riaBHBIX HampaBiieHU u myted sBosouun A. H. CeseproBa, yueHus o
6uocdepe B. . BepHazckoro), onpenenars rpaHULbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIa/IeTh METOJaMHM HAy4yHOro IO3HAHUS B OMOJIOTMU: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SIBJIECHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOro
SKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HUCCIEAYeMbIMU
BEJIMYMHAMM, OOBSCHEHHME INOJYYEHHBIX PE3ylIbTAaTOB, HCIOJIb30BAaHHBIX HAYYHBIX MOHATHM,
TEOpUH U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU MOJTYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIIEISATH CYIIECTBEHHbIE TPU3HAKU CTPOEHUSI OMOJOrMYECKHX OOBEKTOB: BUOB,
NOMYJSALUM, TNPOAYIIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOreOl€HO30B U HKOCHUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BHUJI000pa30BaHuUs, MPUCIIOCOOIEHHOCTH OPraHU3MOB, ACHUCTBHS 3KOJIOTMYECKHX (aKTOPOB Ha
OpraHMU3MBl, IEPEHOCA BEIIECTB U NIOTOKA SHEPTHU B DKOCUCTEMAX, aHTPOIIOI€HHBIX U3MEHEHUN
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB U OHMOr€OXMMHUYECKHUX IMKIOB B
ouocdepe;



YMEHHE TPUMEHSThH MMOJYYCHHBIC 3HAHUS JUISI OOBSCHEHUS OMOJOTUYECKHX IMPOIIECCOB U
SIBJICHUU, JJIs1 IPUHSATHS MPAKTUICCKUX PEIICHUI B TIOBCETHEBHOM KU3HU C LETbI0 00eCIIeUCHUS
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/I0POBbSl OKPYKAIOIIMX JIIOJCH, COONIOACHHUS HOPM
rPAMOTHOTO TMOBEACHUS B OKPYKAIOIICH MPUPOTHON cpene, MOHMMAaHHE HEOOXOIUMOCTHU
MCIIOJIb30BAHUS JOCTHKCHUMA COBPEMEHHOM onosoruu Juis paloHaIbHOIO
MIPUPO/IOII0JIL30BAHNUS;

YMEHME pellaTh 3JIeMEHTapHble OMOJIOTMYECKHE 3aJayd, COCTaBIATh CXEMbl IEepeHoca
BELIECTB U HEPIUu B IKOcHCcTeMax (LENH MUTaHUs);

YMCHHE BBINIOJHATH JTAOOPATOPHBIE W TMpPaKTHYeCKHe paboThl, COOMIONATh MpaBHia MpU
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OIICHHBATh W WHTEPIPETUPOBATH HH(POPMAIHMIO OHOJIOTHISCKOTO
COJICp’KaHUs, BKITIOYAIONIYIO TICEBJOHAYYHBIC 3HAHWS M3 PAa3IMYHBIX HMCTOYHUKOB (CpencTBa
MacCcoBOW HMH(pOpMAIMM, HAYYHO-TIOMYJISPHBIE MaTepuaibl), paccMaTpUBaTh TJIOO0ATbHBIC
IKOJIOTHYECKHE MPOOTIEMBI COBPEMEHHOCTH, ()OPMUPOBATH TI0 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE TIHCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTHYECKYI0 HH(POPMAIUI0 W3 HECKOJBKMX HCTOYHHUKOB, T'PAaMOTHO HCIIOJIh30BaTh
MOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/mm Konrposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
1| Buonormsca nayca : °5 | ptpslimessoonuraiczss
2 JKuBbIe cucTeMBI U UX OpraHu3aIus 1 bubamorexa LOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB M CTPOCHUE KIIETKU 8 1 1 ﬁ;g:i?tiﬁ)rﬁ/? £11292
bu6mmoreka [IOK
4 JKuzHenes I Te IbHOCTh KIICTKH 6 https://m.e dsi.ru 17§416292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD 3 1 15 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOI MU https://m.edso0.ru/7f41c292
8 PezepBHoe Bpems 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 2 4
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 1
BOMOIVOHHAS GHOTOHS | https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnuorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranus 0 arorasi cpejia 5 1 bubmmorexa LIOK
FaHU3MBI U OK s
P PYRAIOMIES CPel https://m.edsoo.ru/7f41cc74
bub6 OK
4 Coo01ecTBa ¥ 3KOJIOTHYECKHE CHCTEMBI 9 1 h ;IDJSI:I;I;:ZI;Z&N I7fa1cc74
bu6mmoreka [IOK
5 P 2
S3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 2 2.5

I[TPOTPAMME



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

10 KJIACC
No KounyecTBo yacos Jlata DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoxa Kontpoabubie | IpakTuyeckue o0pasoBaTejibHbIE
n/n Bceero H3Yy4YeHH s
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 buosorus B cuctemMe HayK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo bl ITO3HAHUS JKUBOU
npuposl. [IpakTudeckas padbora
2 NIQ) 1p<<Il/IIcnonII))3OBaHI/Ie pajmqﬁmx 1 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e6122
METOJI0B TIPH U3YYICHUHN
OMOJIOTHYECKUX 0OBEKTOBY
3 buosnornueckue cCuCTEMHI, 1 bu6mmoreka [IOK
MIPOIIECCHI M UX U3yYEHUE https://m.edso0.ru/863e6564
4 XUMHYECKHH COCTaB KIETKU. Boma 1 bu6mmoreka [IOK
1 MHUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHe OSIKOB 1 https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
Karajau3aTopsl. JlabopartopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIMTHYECKON aKTHBHOCTH ' https://m.edsoo0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
bu6mmoreka [JOK
! Yroesozt. Jlmmm L https://m.edso0.ru/863e6870



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

bu6mmoreka [{OK

8 Hykaenriosoie kncaotsl. AT® https://m.edso0.ru/863e6d5c
9 Hcropus u MeTo1bI U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucremMa
Crtpoenune s3ykapuoTHYECKOU
kietku. JlaboparopHast pabota Ne
2 «M3ydeHue cTpoeHus KIeToK bubnnorexa [JOK
11 pacTeHui, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuii 1Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOIIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OOMeH BellecTB WX MeTaboIu3M https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 dotocrTes. XemocTes https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 uepretiicciiii oOmer https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Jlenenue kiaeTku. MuTo3.
15 Jlaboparopnas pabota Ne 3 05 bubnnoreka [JOK
«HabmroneHne MuTO3a B KJIETKaX https://m.edso0.ru/863e7dc4
KOHYMKa KOpeIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres O6enka. Peakims bu6mmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsanus — 6uocuHTe3 Oenka bubnuoreka LIOK



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

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

18 Hexnerounsie hopmbl )KU3HA — bubmuorexa [IOK
BUPYCHI https://m.edso0.ru/863e7540
bu6mmoreka [{OK
19 @®opMbI pa3MHOKEHUS OPraHIU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnnorexa [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
KJIeTOK. OIJIOTOTBOPEHHE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuorexa [JOK
«M3yueHne cTpOCHHUS MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
99 NuauBunyansHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.edso0.ru/863e8436
I'enetnka — Hayka o
23 HacnenCTBeHHozTKI/I u bubmmorexa [JOK
https://m.edso0.ru/863e862
W3MEHUYHUBOCTH
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 an/I3HaK01§. MOHorI/I6pI/II;[Hoe bubmmorexa IOK
https://m.edsoo0.ru/863e8878
CKpeIllBaHHE
UTHOPHUIHOE CKPELUBaHUE.
25 }?:)[aKOH iefaBHcm\fo:; bubmorexa LIOK
https://m.edsoo.ru/863e89a4
HaCJIeIOBaHUS MPU3HAKOB
CuerieHHOE HaclleZJOBaHKe
26 npu3HakoB. JJaboparopHas pabora 0.5 Bubmorexa HOK

Ne 5 «M3y4yenue pe3yapTaToB

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTHOPUHOTO U JUTUOPUIHOTO
CKpEUIMBaHUA y Ap030(UiIbl Ha
TOTOBBIX MHKpOIIpErapaTaxy»

T'enetuka nona. Hacinengosanue

bubmmoreka [{OK

21 MPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
M3MeHYHUBOCTbD.
HenacneactBenHas H3MEHYHMBOCTb.
JlaGopaTtopnas paborta Ne 6.
28 I/I3y‘{IC)HI/IepMOJIIf(1)I/IKaHI/IOHHOI71 0.5 bubmmorexa [TOK
https://m.edsoo0.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIMOHHOTO Psifa 1
BAPUALIMOHHON KPUBOI»
HacnencrBennas N3MEHYHBOCTE.
JlabopaTtopHnas pabota Ne 7. bubmuorexa [JOK
29 . 0.5
«AHaIIN3 MyTaIUi y Ip030GHITEI https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOIIpEnapaTax»
bu6mmoreka [IOK
30 Petieritka esosexa https://m.edso0.ru/863e8d78
Peseprubiit ypok. O60011eHUE IO
31 teMme «HacnencrBeHHOCTh U
U3MEHYMBOCTh OPraHU3MOBY
32 Cenekuus Kak HayKa ¥ IIpoLecc bubmmorexa [IOK
https://m.edso0.ru/863e9214
33 Metoanl 1 TOCTMKEHNS CEJIEKIIUN bu6mmoreka [JOK
pacTeHni 1 KUBOTHBIX https://m.edso0.ru/863e9214
34 buortexHonorus Kak orpacib bubnuoreka [IOK

IIpOU3BOJACTBA

https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34




11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIE

Ne Jara
Tema ypoxa KoutposbHubie | IlpakTHueckue o0pasoBaTejibHbIE
n/n Bceero U3yUYEeHUsS
padoTsI padoThbI pecypcel
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubmmorexa [TOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUR 1 bubnnorexa [JOK
00 IBOITIOINH https://m.edso0.ru/863e9570
bu6moreka [IOK
3 MirkpooposmioLs 1 https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIA BHJIA ¥ SBOJTFOITHH.
4 Hi6opI;TopHiﬂ pabora ;9 1 1 0.5 Bubnuorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBmKyImue cuiibl (3JIeMEHTapHBIC 1 bubnuorexa [JOK
(baxTOpHI) IBOIFOLUN https://m.edsoo.ru/863e9dad
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 https://m.eds00.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onmcanue ' https://m.edsoo0.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u
€€ OTHOCUTETFHOTO XapaKTepay
8 Hamnpasnenus u nyru 1 bubnuorexa [IOK
MaKpO3BOIIOIUU https://m.edso0.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
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HeobpaTumocTs 3BoOMIONINN

Wcropus xu3Hu Ha 3emiie U

10 n
METO/1bl €€ U3Y4YEHUS
11 ['mnoTe3bl MPOUCXOKIACHUS KUZHH bubnuorexa [JOK
Ha 3emie https://m.edso0.ru/863ea5a6
Pa3BuTHe xu3HU Ha 3eMIie 1o pam bubnnorexa [JOK
12
U TIepHoIaM https://m.edsoo.ru/863eatbe
OCHOBHBI€ ATaIbI 3BOJTIOIUU
PacTUTEIBHOTO U KUBOTHOTO MUDA.
[IpakTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3yueHne UCKOTIAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTEKITHSIX»
14 CoBpeMeHHas cucrtema bubmuorexa [JOK
OpPraHu4ecKOro MHUpa https://m.edsoo.ru/863ea48e
15 OBOJIONUS YEJIOBEKA bu6mmoreka [IOK
(aHTpOMOreHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsl) bubnuorexa [JOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIIOLUH
YyeJloBeKa
18 YenoBeyeckue packl U MPUPOTHBIC bubnnoreka [JOK
aJlanTally YeJI0BEKa https://m.edso0.ru/863eaca2
PesepBublit ypok. O6001IeHHE 10
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIorus Kak HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bu6mmoreka [{OK

21 (baxTopsI https://m.edsoo.ru/863eafec
AbGunotnueckue paKkToOpsI.
Jlaboparopuas padota Ne 3.
«Mopdodonorudeckne 0COOCHHOCTH

22 paCTSfHﬁ U3 Pa3HBIX MECT 0.5 Brbmiorexa LIOK

https://m.edsoo.ru/863eb10e
obutanusy. JlabopatopHas pabota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa
bu6moreka [IOK

23 brotiteckie (akToph https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta

24 Ne 2 «IToacuér mioTHOCTH 0.5
MOMYJISILIUI pa3HBIX BUJOB
pacTeHui»

o5 Coo01iecTBa OpraHu3MoB — bubmuorexa [JOK
OuoLEeHO3 https://m.edsoo.ru/863eb46a

26 OKOJIOTUYECKHUE CUCTEMBI bu6mmoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN

97 3KOCUCTEMBI. DKOJIOTUYECKHUE bubmuoreka [JOK
nupamuabl. CBOMCTBA SKOCUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 IIpupoanbie 3KOCHCTEMBI

29 AHTpPOIIOTE€HHBIE KOCUCTEMBI

30 buocdepa — riodanbHas bubnuorexa [IOK

3KOCHUCTEMA 3EMITH

https://m.edso0.ru/863ebb5e



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

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnuorexa [JOK
ouocdepsr https://m.edso0.ru/863ebd16

32 UYenosevecTBo B bnochepe 3emin 1

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeJI0BeYECTBA https://m.edsoo.ru/863ebale
PesepBubIit ypok. O600m1eHIE

34 Ttembl «Coo0riecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIJMYECTBO YACOB I1O 34 95

[TPOI'PAMME



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

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

buonorus. 11 kmacc : yue0. s o0mieo0pa3oBar. opraHu3anmii : 0a30BbIA YPOBEHB /
[B. B. [Naceunuk u np.] ; mox pexn. B. B. [laceunuka. - 3-e usn. - M. : [IpocBemenue, 2021. -
223 ¢ : un. - (JIunus xxu3Hm).

buonorus. 10 kmacc : yue0. s o0mieo0pa3oBar. opraHu3anmii : 0a30BbI YPOBEHB /
[B. B. [Naceunuk u np.] ; mox pexn. B. B. [laceunuka. - 3-e uzn. - M. : [IpocBemenue, 2021. -
272 ¢ : un. - (JIuaus xxu3Hm).

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Buonorus. 10-11 xnaccel. bazoslit ypoBeHs. [loypounsie pa3paboTku.: yueo.
nocobue s obeodpaszosar. opranuzanuii / B. B. [laceunuk, I'. I'. [1IBenos, T. M.
Edumosna. - 2-e uzn., crep. - Mocksa : [IpocBemenne, 2023. - 230 c. - (JIuaus xu3Hm).

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
HUHTEPHET

bubmmoreka [IOK

«Enmunas xomnexkuus [udpossix O6pazoBatensHbIX Pecypcosy (http://school-
collection.edu.ru/).

https://resh.edu.ru/subject/5/

http://ebio.ru/ - Dnexrponnslii yueOHuk «buomorusy».
http://bio-ximik.narod.ru/bio/bio.htm - crpoenune kreTox
http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus
http://evolution2.narod.ru/index.htm - sBosrorust
http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTHHA MHpa
http://planete-zemlya.ru/ - Tlnanera 3emis
http://ecologysite.narod.ru/index.html - sxomorus
http://bio-nica.narod.ru/index.html - 6uonuka



