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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
NOJIX0/0B K (DOPMHUPOBAHMIO COJEpKaHUs ydeOHoro mnpenmera «buomorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3yNnbTaToB OOyueHUsi U TpeOOBaHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHS 00
O0MMX LENSIX M MPUHIHUIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero oobpazoBanusi B Poccuiickoit @enepanun, a Takke MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM MOJOKEHUSIM, ONPEIETICHBI OCHOBHBIE (PYHKIIMU IPOTPAMMBI 1O
OuoJsioruu u €€ CTpyKTypa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHUE O TENIX, 00 o0mIeil cTpareruu 00ydeHus,
BOCIIUTAHHUS M Pa3BUTUS OOYyYarOIIMXCS cpeacTBamMu ydyeOHoro mnpeamera «buomnorusy,
ompezenseT o00s3aTeNbHOE TNPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpPY, paclpeaencHue Io
paszenaMm W TeMaM, PEeKOMEHAYEMYIO IMOCIEeIOBAaTeIbHOCTh M3YYCHHs Y4eOHOTO MarepHaia C
Y4ETOM MEXKIIPEJAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH, JJOTUKH 00pPa30BaTEIIBHOIO IMPOIIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B mnporpamme 1o OHOJIOTMM TakKe YUMTHIBAIOTCA TpPeOOBaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METANPEJMETHBIM M MPEIAMETHBIM pe3ylibTaTaM O0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM AEATEIbHOCTH/ydeOHBIX IeHCTBUI 00y4Yaromuxcs 1mo
OCBOEGHHIO COJIEpP KaHUs OMOIOTHYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnoruu (10-11 kmaccel, 6a30Bblif YpOBEHb) peann30BaH MPHUHIIHUII
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIMil  JHYHOCTH, DKOJOTUYECKOTO  MBIIUICHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKaromei
npupoHoii cpene. [losTomy HapsAy ¢ U3ydeHHEM O0IIeOMOIOTUYECKUX TEOPUH, a TaKKe 3HAHUHN
O CTPOCHHWH HBBIX CHCTEM pPA3HOTO paHra W CYIIHOCTH OCHOBHBIX IMPOTEKAMIIUX B HHUX
MPOILIECCOB B IPOrpaMMe MO OMOJIOTHH YI€JIeHO BHUMAHUE UCIIOJIb30BAHUIO MOTYUYEHHBIX 3HAHUHN
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs MNPHUKIATHBIX 3a7ad, B TOM YHCTE: MPOPUIAKTHKU
HACJICICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYEeCKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOMl cpele,
aHAJIM3a BIMSIHHUSI XO3SHCTBEHHOW JEATEIHHOCTH YEJIOBEKAa Ha COCTOSHHUE TIPUPOTHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHWJICHHE BHHMAHHS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npenMera «bUONOTHS» MPOAUKTOBAHO HEOOXOIUMOCTHIO 00eCTeYeHHs YCIOBHUM Ui pelieHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHEe y O0YYarOIUXCS CIIOCOOHOCTH afanTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpa.

buonorus Ha ypoBHe cpeaHero oOIiero oOpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAydyHOM KapTHHE MHpa,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpTaHHW3allMil M OHBOJIOIHH, CO3AaéT YCIOBHUS JUIsS: TO3HAHUS 3aKOHOB >KHUBOM TMPHUPOJIHL,
dbopMupoBaHus (YHKIIMOHATHLHOW TPAaMOTHOCTH, HABBIKOB 37J0POBOrO M 0€30mMacHOro obpasa
YKU3HU, IKOJIOTHIECKOTO MBIIIIJICHHS, [ICHHOCTHOTO OTHOIIICHHUS K XKUBOU MPUPOJIC U YETIOBEKY.



bonpuioe 3HaueHue OWOJIOTUS HUMEET TaKXkKe JUId pEIIeHUs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33]a4 CpelHEero ooduiero o0pa3oBaHus, CoNUaTU3auu odyJaromuxcs. M3ydenne
O6uosoruu odbecneunBaeT ycaoBus s (OpMUPOBAaHUS MHTEIUIEKTYaIbHBIX, KOMMYHHKAIIMOHHBIX
U MHQOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIbTYpBl, CIOCOOCTBYET HHTErPAIlUH
OMOJIOTMYECKUX 3HAHUHN C MPEJICTABICHUSAMM M3 JIPYTruX y4eOHBIX MpPEIMETOB, B YAaCTHOCTH,
¢bu3uku, xumuu U reorpadun. HazpaHHble MON0OXKEHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocTaBuIM OCHOBY JUIs OTIPEACTICHHUS IOJX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO
COJIepKaHUs, PEICTABICHHOTO B IPOTpaMMe 0 OHOJIOTHH.

OT100p coneprxkanus yueOHoro npeamera «buoaorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3ULUH KYJIBTYpOCOOOPA3HOro MOAX0/Ja, B COOTBETCTBUU C KOTOPBIM OOYYaroIUecs JOJIKHbI
OCBOHUTH 3HAHHMS M YMEHHs, 3HAUYUMBbIC i1 (PopMUpOBaHUS OOIIEH KYIbTYphI, ONpEACISIOmne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY)KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
IIOBCEHEBHOM JKM3HU U NpaKkTU4ecKoil aesresnbHOocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHUMAIOT 3JEMEHTBl COJEp)KaHUs, KOTOpble CIIy)KaT OCHOBOW i1  (hOPMUPOBAHMS
NpPEICTAaBICHUN O COBPEMEHHON ECTeCTBEHHO-HAYYHOW KapTHHE MHpPa W HEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMH OMOJIOTHYECKOT0 00pa30BaHMs.

CrpyKTypupoBaHHE COJEpXkKaHUsA y4yeOHOro MaTepuasa B IporpaMMe IO OHOJIOTHU
OCYILECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAUEHHs 3HAHUNA 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
YKUBOU MTPUPO/IBI, 0 €€ YPOBHEBOI OpraHU3aIMH U YBOJIIOIUH. B COOTBETCTBHH C 3TUM B CTPYKTYpE
yueOHoro mpeaMera «bruosorus BBIIEICHBI CIeYIOIUE CoAepKaTebHble THHAN: «buonorus
Kak Hayka. MeTobl HayuyHOro Mo3HaHus», «KieTka kak Ouosoruueckas cucrtema», «OpraHusm
Kak Ouonornyeckas cucrema», «CucrteMa 1 MHOrooopa3ue OpraHn4eckoro Mupa», «9BOJIOLUS
KUBOU TPUPOABI», «IKOCHCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Llens m3ydyenusi ydueOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIIAJICHUE
0o0y4aromyUMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM XHUBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUS Ui TPaMOTHBIX JIeHCTBUI B
OTHOIIEHNH 00BEKTOB )KUBOH MPHUPOJIBI U PEIICHUS Pa3IHYHBIX KU3HEHHBIX TPOOIeM.

JocTmwkenne nenu wu3ydeHus ydeOHoro mnpenamera «buomorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs pelIeHueM caeIyouX 3aau:

OCBOCHME 00YYaIOLUIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOrMUECKUX TEOPUSX, YUEHHX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIOTe3aX, TMpaBWiIaX, CIyKalluX OCHOBOW i  (HOpMUpPOBAHHUS
NPEJCTAaBICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HaydyHOTO ITO3HAHHS,
CTPOEHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKHMBBIX CHUCTEM PpA3HOTO YPOBHS OpraHHU3aluH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTUH;

dopmupoBaHrEe y OOYy4aroIIMXCsS TO3HABATENBHBIX, MHTEIICKTYAIBHBIX W TBOPYECKHX
CIOCOOHOCTEH B Tpoliecce aHalN3a JaHHBIX O IyTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISAOB,
u/iel U MOJIX0JI0B K U3YYEHHIO JKUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3alNH;

CTaHOBJIEHHE Y oOyd4aromuxcs oOmel KylIbTypbl, (YHKIHOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHUU OOBSCHITH M OLEHHUBATH SIBICHHS OKPYXAFOIIETO MHUpA YKUBOW MPHPOJBI Ha
OCHOBAHWY 3HAHW U OMBITA, MOJYYSHHBIX IPU U3yYCHUN OMOJIOTHH;

dopmupoBaHUe y O00yYaromUXcs YMEHHH WIUTIOCTPUPOBATH 3HAUEHUE OHMOJIIOTHYECKHUX
3HaHUH B TPAKTHUYECKOM JEATENIbHOCTH 4YeNOBeKa, PAa3BUTHUU COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;



BOCIIUTaHHE YOCKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEIIOBEKOM >KHBOM IPHPOIHI,
HEOOXO0IMMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIIOICHUS] STUYECKUX HOPM TIPU IIPOBEICHUH
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHUE LEHHOCTU OMOJIOTMYECKUX 3HAHUU JUIS MOBBIIICHUS YPOBHS JKOJOTHYECKOI
KYJBTYPBI, U5l GOPMUPOBAHUS HAYYHOT'O MHUPOBO33PEHUS;

NpUMEHEHHE MPHOOPETEHHBIX 3HAHWN W YMEHUH B IOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJIECTBUI CBOEW JEATENIFHOCTH IO OTHOUICHUIO K OKpYXaromed cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB NPEAMETHOW 00JIaCTH
«EcTecTBEeHHO-HAYYHBIC ITPESIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 xiacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 vaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON Hay4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaYK.

MeTo1p1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OIMCAaHUE, U3MEpPEHHeE,
KJ1accu(UKalus, MOJICIUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOIOB MNpPHU HU3YYECHUU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIHA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHWYECKOW MPUPO/IBIL.

CpolicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIE TPU3HAKH JKU3HU», «YPOBHH OpraHU3alMU KUBOK
IPUPOIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE FJIEMEHThI: MAKPO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bojia 1 MuHepanbHbIE BEIIECTBA.

@yHKIMM BOJABl U MHUHEPAIBHBIX BewlecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHue 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIeKyJbl (TepBUYHAs, BTOPUYHAs, TPETHUYHAs M YETBEPTUYHAs CTPYKTYpa). XHUMHYECKHE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHThl — Ounosiornyeckue KaraimuzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCHupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosorndeckue QyHKIUN
YIJIEBOJIOB.

Junuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUMHJIOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCJIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxumun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kiuerke. Kilerounas teopus — npuMep B3aUMOJCHCTBHS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak nenoctHas xuBasi cuctema. OOmiye nNpu3Haky KIETOK: 3aMKHYTasl Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CucTeMa CHHTe3a Oerka.

Tumbl KIETOK: JyKapHOTHUECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
MIPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHknmu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmku, muzocoMsl. [lomyaBToHOMHBIE
OpraHOMbI KJIETKA: MUTOXOHIPUH, IIacTUAbL. [Iponcxoxienrne MUTOXOHAPU U m1acTul. Busl
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJH,
pEeCHUYKH, KryTUKU. DyHKIMK OpraHOUI0B KIIETKU. BKitoueHus.

SAnpo — perynsaTopHslif IeHTp KieTku. CTpoeHue sapa: saepHas o0o0uka, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumMu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJEY,
«PacrnipeniesieHre XMUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuer u cxembl: «[lepuomudeckas Tabmuia XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBbl BOJBI», «bruocunTes Genka», «CTpoeHue MoJekyibl Oenka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATDy», «CtpoeHne sykapruoTHUYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpOeHHE pacTUTENbHOM KiIeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMnuasn».

OOGopynoBaHue: CBETOBOH MHMKPOCKON, OOOpylOBaHME AJs INPOBEJCHUS HAOIIOJCHUI,
M3MEpPEHU, KCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, KUBOTHBIX M OaKTEepHabHBIX
KJIETOK.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 1. «M3ydyeHHe KaTanUTUYECKON aKTUBHOCTH (DEpMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaasbl)y.

JlaGopatopuast padora Ne 2. «M3yueHue cCTpoeHUs KIETOK pPACTCHHH, >XHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.

O6meHn BemiecTB, WIM MeTa0OMU3M. AcCCUMWIANMS (TJIaCTHUECKUH OOMEH) u
JUCCUMUIIALINSA (PHEpreTuyecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poip
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTab0Inu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHbIif. Pons depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.



®orocunre3. CBeroBas u TeMHOBas (a3bl (oTocuHTeza. Peaknuu Qorocunresa.
DddextuBHOCT PoTOCHHTE3a. 3HAUECHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BiusHue ycrnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTCHUM.

XemocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAYEeHUE XEMOCHHTE3a /I KU3HHU Ha
3emuie.

OHepreruyeckuii oOMeH B  KieTke. PacuiernsieHue  BEIIECTB, BbIJCIEHUE U
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro ooMena. ['nmukonus. bpoxenue u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. DPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHbopmamus u JHK. Peamuzamus
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuunblii cuaTe3 PHK. Tpancnsus — 6unocunres 6enka. Dtanbl Tpancisainuu. Koauposanue
aMUHOKUCIOT. Poib pubocom B GuocuHTe3e Oelnka.

Hexnetounsie ¢popmbl KU3HU — BUpYCHL. McTopus oTkpbiTHs BupycoB (/1. U. IBaHOBCKMi).
OcoOeHHOCTH CTPOEHMSI M JKM3HEHHOTo LuKJIa BUpycoB. bakrepuodaru. bone3nu pacrenui,
KUBOTHBIX M YEJIOBEKA, BBI3BIBAEMbIE BUpycaMu. Bupyc mmmyHonedunurta yenoseka (BUY) —
Bo30ymutens CIIM[la. OO6parHass TpaHCKpUNIMs, peBepraza M uHTerpasa. llpodumakTrka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdemMoHcTpaumMu:

IToprpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsszes.

Tabmumet  u cxembl: «Tumel  nutanus», «Metabomusm»,  «MUTOXOHAPUSNY,
«OHepreTuueckuii ooOmMen», «Xmnopornacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu ku3HeHHbId 1wk Bupyca CIINMJla, ©Oakrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Monenu-anmiukanuu «Yasoenue JJHK u tpanckpunums», «buocuntes
oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHoKeHUe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MiaM KU3HEHHBIM IMKJI KieTku. MHTepdaza m muto3. Ilpomeccsl,
npoTekaromue B uHTepdaze. Permmukanus — peakunss marpuyHoro cunte3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. J[MIIOWIHBIM M TarIOUAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. Llutonoruueckre OCHOBBI pa3MHOXKEHHSI U MHIUBUIAYAJbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne knerku — muro3. Ctaauu muto3a. I[Iponeccsl, mporucxoasiue Ha pa3HbIX CTaJusaX
MHUTO3a. BHOJIOTHYECKHI CMBICT MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — allonTo3.

@DopMbI pa3MHOKEHHUS OPraHU3MOB: Oecrooe U rnojoBoe. Bupl 6ecrnonoro pasMHOKeHHUS:
JiefieHre HaJlBOe, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOkeHue. VIcKyccTBEHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €r0 3HaYeHHE IS CEIEeKIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragun Meiiosza. IIponeccsl, mpoucxomsamue Ha craausx Mmeiosda. IloBenenue
XpoMocoM B Meiio3e. KpoccuHrosep. buonornyeckuii CMbIC U 3HaUEHUE MENH03a.

["amerorenes — mporuecc 00pa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [losioBBIE Kene3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHHME W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrnepMaro3ouj,



AiilleKsIeTka) — crepmatoreHe3 U  oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NuauBuayanibHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHATBFHOTO PA3BUTHA Y TO3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, TacTPYISLHUSA,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (IMYuHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOr€HEe3 IBETKOBOIO PacCTEHUs: CTPOEHUE CEMEHU, CTaAUU
pa3BUTHSL.

JdemoHcTpaumMu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIOJOTBOPEHHE Y
I[BETKOBBIX PACTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHHI», «/lenenue kiIeTku GaKkTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHEe XpOMOCOMbI», «KieTouHbli LMK, «Permukanus
JHK», «Muto3z», «Meio3», «lIpsmoe u Henpsimoe pa3BuTue, «I'ameTorenes y MiIeKOMUTAIIINX
U 4eoBekay, «OCHOBHBIE CTaJAMU OHTOICHE3a.

O6opynoBaHue: MHUKPOCKOI, MUKpomnpenaparbl «CrepMaTo30M]ibl MIIEKOIUTAIOIIErO»,
«Sliiueknerka miekonuTaromero», «Kapuokunes B kjieTkax KOpelika JIyka», MarHUTHasi MOJIEIb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens meradasHolt XpoMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

JlaGopaTtopHnast padota Ne 3. «HaOmroenue MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopuas pabota Ne 4. «l3yueHue CTpOEHHS MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopus pa3Butus reHeTuku. Ponbs nuronorun u
HSMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKI1ag pOCCHIICKMX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (THUOPHUIIOJIOTUYECKUM, LUTOT€HEeTHUYECKUM, MOJIEKYIIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpelInBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBIEHHble [.  MeHaenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOoH eIMHO-00pa3us rTuOpuI0B epBoro nokojaeHus. [Ipasumino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHMUE.

JurubpupHoe  CKpelMBaHUWEe. 3aKOH  HE3aBUCHUMOIO  HACJEJOBAaHUS  IMPHU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIETICHNs TEHOTUIIA OCOOU.

CueruienHoe HacnenoBaHue rmpusHakoB. PaGora T. Moprana mno clemIeHHOMY
HacJIeOBaHMIO T'eHOB. Hapyienue cuenieHus reHoB B pe3ynbTaTe KpOCCUHIOBEpPA.

XpoMOCOMHas TeOpHsl HACJIEICTBEHHOCTH. | eHeTHueckne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpPEAEIIEHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble OpraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIECTBEHHAs U HacleACcTBeHHas. Poib cpeabl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHUYMBOCTH.



BapuanuoHHsbIi pax 1 BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHblE U
Ka4eCTBEHHbBIE MMPU3HAKU U UX HOpMa peakiun. CBoicTBa MOAU(PUKAIIMOHHON H3MEHYHBOCTH.

HacnencrBenHas, uiy TeHOTUIIMYECKAsi, N3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u MoNOBOM mpolecc — OCHOBA KOMOMHATMBHOM M3MEHYMBOCTH. MyTallMOHHas
u3MeHunBoCTh. Kiaccu¢ukanuss MyTanuid: TeHHblE, XpPOMOCOMHBIE, I'eHOMHble. Yactora M
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PsIIOB B HACIEICTBEHHOMN
n3menuuBocty H. 1. BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHUMBOCTD.

I'enetuka yenoBexka. Kapuotun denoBeka. OCHOBHBIE METOIBI T€HETHUKH 4YEJIOBEKA:
IeHEaNOrnYecKui, OJIM3HELOBBIH, LMTOr€HETUYECKUH, OHMOXMMUYECKHH, MOJIEKYJSPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM uucie ¢ nomoinbto [1IP-anammu3a. HacnenctBeHHble 3a0o0ieBaHUS
YeJoBeKa: TIeHHble OoJie3HH, OOJIe3HM C  HACJIEACTBEHHOW IpPepacroiokKeHHOCTBIO,
XpoMocoMHble Oosie3Hu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HH, TUATHOCTUKH, MPO(PUIAKTUKN U JICYCHUS! TEHETHUECKUX
Oone3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
IPEJOTBPALICHUN U JICYEHUHN FeHETHYECKUX 3a00/IeBaHU YeI0BeKa.

JdeMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. Y. BaBuios.

Tabmuupl u cxembl: « MOHOrMOpUIHOE CKPELIMBAHUE U €r0 IUTOI€HeTHYECKasi OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro LUTOICHETHYECKas OCHOBa», «3aKOH YUCTOTHI TraMeT»,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anuMoIeiCTBHE aJJIEIbHBIX T€HOBY, «] €HETUUECKUE KapThl PACTEHU, J)KUBOTHBIX U
qyenoBeka», «l'eHeTnka mnona», «3aKOHOMEPHOCTH HACJIENOBAaHUS, CLEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoanpukauoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTaloHHas
WU3MEHYUBOCTbHY.

Ob6opynoBanue: MojAeTU-aNMIUIMKaIuu «MoHoruOpuaHoe cKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JlurnOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J{po3oduna» (HopMma, myrauuu (GopMbl KpbUILEB U OKpPAacKu Telna), repoapuit
«I"opox moCceBHOW».

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3yslbTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3yyeHne mMonuduKkanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHON KPUBOI.

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid y Jpo30QHIbI Ha TOTOBBIX
MUKpOIIpenaparax.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipolecc. 3apoKICHUE CeNeKIUU U foMecTukanus. Yuyenue H. U.
BaBunoBa 0 wLEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszus KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpO/Ia, IITaMM.
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CoBpeMeHHbIE METOJbI CeleKIUU. MaccoBblii U MHIAMBUAYAIbHBI OTOOPHI B CENEKLUU
pacteHui u kuBOTHBIX. OLIEHKa 3KCcTephepa. bIM3KopoACTBEHHOE CKpEIMBaHNEe — MHOPUIMHT.
Uucras nuaus. CKkpelluBaHue YUCThIX JIMHUM. ['eTepo3uc, uinu rubpuanas cuna. HepoactsenHoe
ckpemBanue — ayTOpunuar. OtmanéHHas rubpuamzanus u e€ ycnexu. MCKyccTBEHHBIN
MyTareHe3 M IMOJIyYeHUE IOJUILUIONAOB. JIOCTMXKEHUS CEeNeKUUH pAaCTEHUN, MXUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonoruss kak orpacib NpPOU3BOACTBA. ['€HHas HHXKEHepus. OTalbl CO3AAHUA
pexomOuHanTHOM JIHK u Tpancrennnix opranusmoB. Kierounas umxenepus. Knetounsle
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHMe M dTudeckue mnpobiembl. MO -
TFeHETUYECKH MOJU(PHUINPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuipel u cxembl: kapta «LIeHTpbI MPOMCXOXKIAEHUS W MHOTOOOpa3usl KyJIbTYpPHBIX
pactenuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHMiD», «OTaanéHHas
rubpuam3amus», «Paboter akagemmka M. @. HsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJSKHU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenwii, repoapuii «CelbCKOX03sUCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIXKEHHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA).

11 KUIIACC

Tema 1. DBosoIMOHHAS OHOJIOTHS.

[IpeanochuIKM BOSHUKHOBEHHS YBOTIOIIMOHHON TEOPUHU. DBOIIOITMOHHAS TEOPUSI U €€ MECTO
B Ouosioruu. BrnusiHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CunerenscTBa 3BoonnN. [laneoHTOIOrHYECKHE: TOCIIE0BATENBHOCTD NOSIBIICHNS BUA0B
B IAJIEOHTOJOTUYECKONW JIETONHUCH, INepexoaHble ¢opMmbl. buoreorpaduueckue: cXoicTBO
paznuuue dhayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIMyus 3MOPHUOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHBIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg Tteopus Y. JlapBuna. Ilpeamnocbulku BO3HMKHOBEHMS JapBUHM3MA.
JIBIKyle Cuibl  ABOJIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesN€HHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust sBotonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

MuxkposBomtonus. [lonynsannsa kak eIMHULA BUAA U IBOJIIOLINN.
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JBwxymme cuiibl ((hakTophl) 3BOJIOLUHM BUAOB B NpHpoJe. MyTallMOHHBIM mpouecc U
KOMOWHATHBHASI H3MEHYUBOCTH. [lomynsioHHbIC BOJIHBI U Apeiid reHoB. N30 u Murpars.

EcrectBennblii oTOOp — Hampapistomuil ¢axtop sBostonnu. DOpMBI €CTECTBEHHOTO
otbopa.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoJtonuu. Ilpumepsl npucnocoOieHnit
y OpraHu3mMoB. ApoMop(h03bl U UANO0-aAAII TALUH.

Bun u BumooOpazoBanme. Kpurtepum Buma. OcHoBHBIE (OpMBI BHI000Opa30BaHUS:
reorpauueckoe, IKOJIOrHUECKOE.

Makpospomonus. @opMbl 3BOIOLUM: (puneTnyeckas, AMBEPreHTHas, KOHBEPIreHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuu.

[Ipoucxoxnenue oT HECNENUAIN3UPOBAHHBIX IIPEIKOB. [Iporpeccupyromas
ClicuuaJin3alimsi. AI[aHTI/IBHaSI pam/launsl.
JdeMoHcTpanum:

[loprpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBepiios.

TaGmuubt u cxembl: «Pa3BUTHE OPraHUIECKOTO MHpa Ha 3emiie», «3apoAbIIy MO3BOHOUYHBIX
KUBOTHBIX», «ApXeonTepukcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBIH 0TOODY,
«MHorooOpa3ue cOpTOB pacTeHuit», «MHorooOpa3ue MOpoA >KUBOTHBIX», «llomymsumy,
«MyTanuoHHasi U3MEHUMBOCTEY», «ApoMopho3er», «Manoanantanuny, «OO0mas aereHepanusy,
«/IBrxyiue cuibl 3Boatonuny, «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «bopb0a
3a CYILIECTBOBaHUEY, «[IpucnocobneHHOCTH OpraHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHuey», « IKOJIOTHYECKOe BUA000pa30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHbIMU TUIIAMH OKPAaCKH, HAOOp IJIOA0B U
ceMsiH, Kosutekuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MOJielb «OCHOBHBIE
HaIpaBJICHUs 3BOITIONNUNY, 00BbEMHAs MozieNb «CTpOeHUE FOJI0BHOTO MO3Ta O3BOHOUHBIX ).

buoreorpaduyeckas kapra wMupa, Koiekuus «@DPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U pacTeHHil», Moaens anmiukanus «llepekpéct XxpomMocomy, BIaKHbIE IpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe IATYHIKKW», MHKpomnpenapar «/pozoduna» (HOpMa,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TENa).

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

JlaGopaTopHast pabora Ne 2. «OmnmcaHue TPHUCTOCOOJICHHOCTH OpraHu3dmMa u eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKACHUU KU3HU. HayuHble rMmoTe3bl BOSHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XUMHUYecKas BOJIOIUS. AOHOTEHHBIN CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE IOATBEPKICHIUE XUMUYECKON
sBomtonnu. HauanbHele Tanel Ouonorudeckoii apoirorun. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYpP U BO3HHUKHOBEHHE INPOTOKJIETKU. I[lepBble KIETKHM M UX HBOJIOLHA.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasBuTHe xu3HN Ha 3emiie o 3paM U nepuogam. Karapxei. Apxeickas 1 mpoTepo3oncKas
apel. [Taneo3oiickast apa u €€ meproIbl: KeMOPUICKUHN, OPOBUKCKUM, CUITYPUICKUH, TE€BOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30iickast 3pa 1 €€ MepruoIbl: TPHACOBBIN, IOPCKHI, METTOBOM.
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Kaiino3zoiickast 3pa u €€ nepro/ibl: MajeoreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KIMMara M TIeoJIOTMUecKuX mpoiieccoB. OCHOBHBIE 3Tallbl HBOJIIOIUU
PaCTUTEIBLHOTO U JKUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHul 1 KUBOTHBIX. [losiBNIeHHE, paciBeT
Y BBIMUpaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BooUrUUA. OCHOBHBIE CUCTEMATUYECKHE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  YeJlOBeKa. AHTPOIOJOrus Kak Hayka. Pa3Buthe mpeacTtaBieHHl o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/ICTBa M pa3Inydus YelioBeKa
1 KUBOTHBIX. CHCTEMATUUYECKOE MTOJIOKEHUE YEJIOBEKa.

JBuxymue cuibl  ((pakTopsl) aHTpomoreHe3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAIONUTEKU, YeETOBEK yMENbIH,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBexk pasyMmHblid. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUS, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BPONEOUAHAs (eBpasuiickas), HErpo-
aBcTpaioujHas  (9KBaTOpUAIbHAsg), MOHTOJOWUJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH IIPEICTABUTEIICH YeTTOBEYECKUX PAC K YCIIOBHSIM CYIIEeCTBOBaHUA. EMMHCTBO
yesnoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. Ilactep, A. . Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmumer u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHUYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cHUCTeMa OpPraHU4ecKOro Mupay», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO0 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JIF0IN», «UeloBeUecKre pachiy.

O6opynoBanue: wmynsixku «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTpPaJONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIoBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KOJUTEKIHs «DOPMBI COXPaHHOCTH UCKOTAEMBIX KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WU
KpaeBeAUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

DKOJIOTHS KaK Hayka. 3aJadyd W pas3ielbl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
MCCIIEI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs, IMOYBEHHas,
BHYTPHUOpPraHU3MEHHasl.

Oxonorunueckue (akropsl. Kmaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPONOTECHHBIE. J[eiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.
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AlGuotnueckue  (QakTopel:  CBET, TEMIleparypa, BIKHOCTb. DOTONEPUOAU3M.
[TpucnocoOneHus OpraHu3MoB K JEHCTBUIO aOMOTHYECKHX (PaKTOPOB. BHoIOrHuecKue puTMsl.

buotndeckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aMMOJCWCTBHUN:  KOHKYPCHIIHS,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaXJEOHUYECTBO). AMEHCAINU3M, HEUTpaau3M. 3HaueHHe OHOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiuu. (OCHOBHBIE IOKA3aTelad MOMYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JuHammxa
YHUCIIEHHOCTH MOMYJISILUY U € peryJsiusl.

JdemoHcTpaumMu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuuet u cxemsl: kapta «I[Ipupoaasie 30Hb1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoguzmy», «llomymsamumy, «3aKOHOMEPHOCTH PpOCTAa YHCIEHHOCTH MOMYJSIUU
uHpy30pun-Tyheabkny, «llumesbie nenmu.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaHUY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTiaeckast padota Ne 2. «[1oacUéT TUIOTHOCTH MOMYJISIIIAA Pa3HbIX BUIOB PACTCHUI.

Tema 4. Coo01ecTBa U IKOJI0THYECKHE CHCTEMbl.

CooOmiectBo  opranu3MoB  —  OuoneHo3. CTpykTypsl — OuoOleHO3a:  BHJOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBasi). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

DKoornyeckne CcuUcTeMbl (d9Kocucrembl). [loHsTHE 00 SKOCHCTEME M OMOTEeOIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPrUU B 3Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. IlumeBble nenu u cetd. OCHOBHBIE IOKa3aTeNd SKOCHCTEMBI: OHomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMUAbL: TMPOAYKIMHU, YUCIEHHOCTH, Ouomaccel. CBoMcCTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJiaLus, pazButue. Cykieccus.

[TpuponHbie 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOTO WIN
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3KkocucTeMsbl. bronornueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak ¢aktop ycroiunBocty skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpasus Ha 3emiie.

Vuenune B. U. Bepunaackoro o 6uocgepe. I'panuiisl, coctaB u cTpykrypa Ouocdepsl. XKupoe
BemiectBO M ero (QyHkuuu. OcobeHHOCTH Ouocdepbl Kak I100aJbHOM 3KOCHUCTEMBI.
JluHamMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

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

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3ns Kak OCHOBA
ycroitunBocTu 6uocdepsl. OCHOBA pallMOHAIBHOIO YIIPABJICHUs MPUPOJHBIMU pecypcaMu U HX
UCIOJIb30BaHue. JlocTukeHus: OMONIOruM U OXpaHa MPUPO/IBIL.
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JdemoHcTpaumMu:

[Toprpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumessie nenu», «buoreHo3: coctaB u cTpykTypa», «IIpupogHsie
coobmiectBay, «llemn mnuraHusy», «OKoJOrHMUecKas mnupamuaa», «buocdepa u YemoBexy,
«DQKOoCUCTEMa IUPOKOJIUCTBEHHOTO JIecay, «DKOCUCTEMA XBOMHOTO Jiecay, «broreHo3 Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOr€HHbIE BO3JAEHCTBHS Ha NpUpoAy», «Baxueimue
UCTOYHUKH 3arpsa3HEHUs BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHeWIIas COCTaBISIOIIAS
ouocheprr», «Daktopsl nmerpazamuu  nouBy», «llapHukoBblii  3hdexT»,  «DaKTOPHI
PaMOaKTUBHOIO 3arps3HeHus buocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenne
KU3HU B Omocdepe», «O30HOBBIN 3kpaH Onochepr», «KpyroBopor yriepoma B Ouocheper,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MOAeTb-anmINKanus « Tunuyasie OMOIIEHO3bI», Tepbapuii «PacTutensHbIe
cooOmiectBa», kosuiekuuu «buonenos», «Bpenutenn BaXKHEWIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYp», repOapuu M KOJUICKIMM pacTeHUH M KUBOTHBIX, MNPUHAJUIEkKAIIUME K pa3HbIM
HKOJIOTUYECKUM TpynmnaMm oaHoro Buaa, Kpacuas kuura Poccuiickoit deneparuu, nzodpaxeHus
OXPAaHSEMBIX BHJIOB PACTEHHUH 1 )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA BA30BOM YPOBHE CPEJJHET'O OBILIIEI'O OBPA30OBAHUA

Cornmacho ®I'OC COOQO, ycraHaBmuBalOTCs TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAIIPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJbTAaTOB OCBOCHMS mpeaMera «buonorus» BblIEIEHbI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKON  Tpa)kIaHCKON
WJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIIEHUIO,
HaJIu4Yue MOTHBallUU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, LCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPHUYECKHUX TPAaJWLUN pa3BUTHUS
OHOJOTUYECKOTr0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH 00y4aloIInXcsi PyKOBOICTBOBATHCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, NPUCYIIUMU CHUCTEME OMOJIOTMYECKOT0
o0pa3oBaHUs, HAUTMIUE IKOJIOTUIECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBHTh IICJIH U CTPOUTH
JKU3HEHHBIE TLJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUS Ipeamera «buosiorus» AOCTUraroTCsl B €IMHCTBE
y‘IG6HOfI M BOCIUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMI/I
COMOKYJIbTYPHBIMH, HCTOPUUCCKHUMU U AYXOBHO-HPABCTBCHHBIMH LHCHHOCTAMMU, NPHUHATBIMA B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHsI, PA3BUTHUsSI BHYTPEHHEH MO3ULMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXEHHSI K 3aKOHY M IPABOIOPSAIKY, YEIOBEKY Tpyda U CTApIIEMy IIOKOJIEHHIO, B3aHMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClI€QUI0O W  TpaJulusaM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS Y4eOHOTO mpeaMeTra «buonorusy MOMKHBI OTpaXKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
HOSHHHGﬁ JINYHOCTHU, CHUCTEMOH INEHHOCTHBIX OpHCHTaHHfI, IMO3UTUBHBIX BHYTPCHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO  OOIIecTBa,
pacClIMpEeHNE KU3HEHHOIO OIBbITA W OMNBITA JAEATEIBHOCTH B IMPOLECCE PEATU3aLUU OCHOBHBIX
HaHpaBJ'[eHI/II\/'I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTRA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U 06ﬂ3aHHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
[IPaBONOPAAKA;

TOTOBHOCTH K COBMECTHOI TBOp‘—IeCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX IIPOCKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUUTBIBATH B CBOHUX )IefICTBHSIX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [IEHHOCTSMHU U COIUATBHBIM
MOJIOKEHUEM;
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FOTOBHOCTb K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
[IO3HABATEJIbHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIECHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COICPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKOM IPpaXKAaHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBoli 3bIK U KyJBTYPY, IPOLLIOE U HACTOSAIIEE MHOTOHALMOHAIILHOTO Hapoja Poccnn;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM PUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYJIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PAa3BUTHE OMOJIOTHH,
NOHMMaHHUA 3HA4YCHUsT OWOJIOTUM B TMO3HAHWU 3aKOHOB TPUPOABI, B JKU3HM YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEN POCCUICKOT0O HapO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHMSI, ODUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJUTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

HCTETUYECKOE OTHOUIEHHWE K MMpY, BKIIOYas 3CTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHUH;

MOHMMAaHNE YMOLIMOHAJIBHOTO BO3EUCTBUS )KUBOUM NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BHUJAX MCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KauecTBa TBOPYECKOMN JINYHOCTH;

S5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMS  KYJBTYPbl 340POBbS W
IMOLMOHAJIBLHOIO 0JIAroOnoJIy4us:

MOHUMAaHWE W pealn3aius 3I0pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
COOJII0/IeHHEe TUTHMEHNUYECKUX MPaBMJI U HOPM, COATAaHCHPOBAHHBINA PEKUM 3aHATHH M OTAbIXA,
peryisipHas (u3MuecKas aKTUBHOCTb), OEpPEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

NOHMMAHWE UEHHOCTU TPaBUJI HWHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MIOBEJICHNUS B CUTYaLUsAX, YTPOKAIOLIUX 310POBBIO U KHU3HU JIIOJEH;

OCO3HAHME MOCIEICTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS alKOTroJs,
HapKOTHKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOITMYECKON U COLMAIbHON HANPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATh TAKYIO €A TEIbHOCTD;
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MHTEpEC K pa3inuyHbIM cepam mpodeccHnoHaNbHON AESITeNTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaan30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHMIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
YKU3HU;

7) 3KOJI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

NOBBIIIIEHUE YPOBHS SKOJIOTMYECKON KYJIbTYphl: HMPUOOpETEHHE OIbITa IUIAHHPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIoIel Cpeibl;

OCO3HaHUeE I1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CHOCOOHOCTh HMCIIOJIB30BaTh NMPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIICHUH MPOoOJeM, CBA3aHHBIX C pAIMOHAIBHBIM MPUPOIONOIb30BaHUEM (COOIIOACHNE
MpaBUJI TOBEJIEHUS B MPHUPOJE, HANpPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSITHE JEHCTBUM, NPUHOCIIIMX BpEd OKpY’Kalolled MPUPOAHON cpene,
YMEHME NPOTHO3UPOBATH HEOJIArONpPUATHBIE HKOJIOIMUECKUE MOCIEACTBUS IPEeIIPUHUMAEMBbIX
NENCTBUI U MIPeIOTBpAILATh UX;

HAJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIILIIECHUS, SKOJOTHYECKONH KYyJIbTYphI, OIMbBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpaKTHUKE, FOTOBHOCTU K Y4YacTHIO B
MPAKTUYECKON AESITETbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHON MNPAaKTUKH, OCHOBAHHOIO Ha [JUAJIOre KYJIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPULICHCTBOBAHUE SI3bIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHHE cnenupuKU OUOJIOTMM KaK HAayKH, OCO3HaHHUS €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpy KarolieM
MHUpe KaKk O €IUHCTBE NpUPOAbI, YelOBeKa U OoOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpaHEHUsI IPUPOIHOTO paBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHOM LMBWIM3ALMU: 00ecCredeHus
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pewath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0J1Aa U3 II100aIbHBIX
HKOJIOTMUYECKUX MPOoOsIeM U oOecrieueHus nepexoaa K yCTON4YMBOMY Pa3BUTHUIO, PAllMOHATILHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHWW B LIEJISIX MOBBIMICHUS 00
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIIMOHAJIBLHOU
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpPYKAIOIIer0o MHpa M HPOMCXOIAIIMX B HEM H3MEHEHUH, yMeHHe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;
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CIOCOOHOCTh CAMOCTOSITEJIBHO HCIOJIb30BaTh OWMOJIOTMYECKUE 3HAHUS JUIsl pEIleHUs
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYAlIHUAX,

OCO3HAaHHE IIEHHOCTH HAay4YHOH J€ATENbHOCTH, FOTOBHOCTh OCYILECTBIATh MPOEKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC,

TFOTOBHOCTh M CHOCOOHOCTh K HENPEphIBHOMY OOPa30BaHUI0 U CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHUM 1O OHOJOIMM B COOTBETCTBUM C KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUS ydeOHOro mpeamera «buosorusy BKIIOUYAKOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOlIeHaAYYHbIE TIOHATHS, OTPAXKAIOIINE LEIO0CTHOCTh HAyYHOU KapTUHBI MUpa
U cnenuduKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SBJICHUE, IpPOIeCcC, CHCTeMa, HayuHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
Teopusi, UCCIeA0BaHUE, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O00YyYaroluxcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCIUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCAJbHBIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIBHOW U
COLIMAIbHON ITPAKTHKE.

MeranpeagmeTHble pe3ysabTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

Osgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHbIMHU NI03HABATEIbHBIMH 1eHCTBUSIMH:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BAaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTMYECKOT0 MBILUIEHUS (aHaIN3a, CHHTE3a,
CpPaBHEHHMsI, KJacCU(pUKaLMU, OOOOIIEHMS), PACKPHIBATh CMBICI OHOJOTUYECKUX MOHITUH
(BBLAETATH UX XapaKTepHbIe MPU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU IMOHATHIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHUKECHHS,
COOTHOCHTD PE3YyJIbTaThl AEATEIbHOCTHU C MOCTAaBICHHBIMU LENSMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OOBACHEHUS (AKTOB M SBJIEHUN >KUBOU
IIPUPOJIBI;

CTPOUTB JIOTHUECKUE PACCYXkIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKIJIIOUEHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3E€H U
OTHOILIEHHHA B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaxX, a TAaKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALMOHHBIX HUCTOUHUKAX;

pa3palaThIBaTh IUIaH peHIeHHs] TPOOJIeMbl C YUETOM aHAIN3a UMEIOUINXCS MaTepualbHbIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;
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KOOPJIMHUPOBaTh W BBIIOJHATH PAabOTy B YCIOBUSAX pPEAIbHOrO, BHUPTYAJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MIPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJICTh HaBbIKAMHU y4€OHO-HCCIEI0BATENbCKON U NMPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
paspenieHus npoodiieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOUCKY METOJIOB
peLIeHHs TPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCITIOJIb30BaTh PA3JUYHBIE BUJBI ACATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U IMPUMEHEHHIO B YYEOHBIX CUTyallUsiX, B TOM 4HUCIE IpU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHATUSMH U METOJAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3HpPOBATh 3ajJady, BBIIBUTATh
TUIOTE3y €€ PEIICHNUs, HAXOJUTh apTYMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a71aBaTh
napamMeTpbl ¥ KpUTEPUU PeIIeHUs;

aHaAJIM3UPOBATh [IOJyYEHHbIE B X0/1€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KpUTHUECKHU OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYallHsSIM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOKMCK IMEPEHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

yMETh TIEPEHOCUTHh 3HAHMWSA B TO3HABATEIBHYID M  IPAKTHYECKyID  00JacTu
KHU3HEIEATEILHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEM, NpEUlaraTb OpPUTMHAJIBHBIE MOJXOAbl U PEUIeHUS, CTaBUTh
npoOJIeMBI B 33]1a4H, JTOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ unpopmaumeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX HH(MOpMaIu (TEKCTe ydeOHOro mocoodwus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIW3UpPOBaTh HH(GOPMALMIO DPAIMYHBIX BUIOB U (QOpM
NPEJICTAaBJICHUS, KPUTUIECKH OLIEHUBATH €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dopMynHupoBaTh 3ampoChl M TMPUMEHATh Pa3IMYHbIE METOJbl NpPH IOHCKE U OTOOpe
O6uonornyeckoit MHGopMaIK, He0OX0IUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHUMAJbHYIO (OpMY TpEACTaBICHUS OHOJIOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBl, TaOIHIIbI, PUCYHKH U IPYToe);

WCIIOJIh30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA TNpH padboTe ¢ OUOIOTHYECKOM
uHpOpManueil: TPUMEHITh XUMHUYECKHe, (DU3MYecKre W MaTeMaTUYeCKHe 3HAKW W CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMH pACO3HABaHUS W 3alIUTHl WHpOpMANMK, HHOOPMAIIOHHON
0€30MacHOCTH JTNYHOCTH.
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OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH el CTBUSIMM:

1) o6menne:

OCYILECTBIISATh KOMMYHHKAIIMKA BO BceX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBHICKA3bIBATH
CYXKICHHUS OTHOCUTEJIbHO BBIMOJHEHHs] Mpe/yiaraeMoi 3aJadud, YYWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa WA JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBA OOLICHMS, TMOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBCHUSI KOH(PJIMKTHBIX CUTYAIllUi, YMETh CMSTYaTh KOH(QIUKTHI U
BECTH MEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JpYruX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOIO TOUYKY 3PEHUS C HUCIHOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1esITeJIbHOCThD:

MOHMMATh M UCIOJh30BaTh MPEHMYIICCTBA KOMAHJIHON W MHIUBUAYATbHOUW paObOTHI TIpU
pelieHnr OMOIOTHYeCKOl MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
dbopM B3aMMOCHCTBYSI IPU pELICHUH YyueOHOM 3a/1auH;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

NPUHUMATh 1€ COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBATH U KOOPAWHUPOBATH
JENCTBUS 10 €€ TOCTHKEHUIO: COCTABIIATh IJIaH JEHCTBUMA, paclpelesiTh POIH C Y4ETOM MHEHUI
YYaCTHHKOB, 00CYK/1aTh pe3ybTaThl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHUBATh HJAEU C MO3UIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHWE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIHATHBHBIM.

Osgi1aieHHe YHUBEPCAJIBLHBIMH Pery/isiTUBHBIMU 1€iiCTBUAMM:

1) camoopranu3amnms:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [UIS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUI 11€IeBbIe U CMBICTIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKaxX MO OTHOIIEHUIO K KMBOW MPHUPOJIEC, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATEIBHYIO NEATEIBHOCTD, BBISIBISATH MPOOIEMBI,
CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATETbHOCTH U
KU3HCHHBIX CUTYaIHsIX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIITOUYTECHUM;

JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMUYHBIX MPEANOYTECHHUI;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;
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OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATh (HOPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCIIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllH, BBIOOPA BEPHOT'O PELLICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

IpUHUMATh ce0sl, TOHMUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynapTaThl ocBoeHuUs mporpaMMmbl COO no 6uosoruu Ha 0a30BOM YpOBHE
BKITIOYAIOT Crieruduueckue 1 yaeOHoro npenmera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
NEeSITEAbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M INPUMEHEHUIO 3HAHHWH B Pa3IMYHbIX Y4E€OHBIX
CHUTYAaIHsX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CHUTYaIlUsX, CBI3aHHBIX C Onosorueil. B mporpamme
NpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO TOJaM 00yUeHHUS.

[TpenmeTtHble pe3yabTaThl OCBOCHUS yueOHOTo npenmeta «buonorus» é 10 knacce n0IKHbBI
OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HayYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEeLIeHHs KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpHIBaTh COJEPKaHHE OMOJIOTMYECKMX TEPMHHOB M TOHSITHN: )KU3Hb, KIETKA,
opranusM, MeTabo113M (0OMeH BELECTB U MPEeBpallleHre SJHEPTUH ), TOMEO0CTa3 (CaMOperysnus),
YPOBHEBas ~ OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCHpPOM3BEACHHE  (PENpoIyKLus),
HaCJIe/ICTBEHHOCTh, N3MEHUYHUBOCTb, POCT U Pa3BUTHE;

yMEHHE Wu3Jarath OWOJOTHYECKHE TEOpuu (KJIETOYHAs, XPOMOCOMHAas, MYyTallHOHHAs,
LEeHTpajbHas JormMa MoJeKylspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTYpHbIX pacteHuit H. 1.
Baguosa), onpenensaTh rpaHUIBI X TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHWsS B OMOJIOTUHW: HAOIIOJCHWE W ONMHCAHUE
KMBBIX CHCTEM, TIPOLIECCOB W SIBIICHHWH, OpraHW3alus W TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYyUYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BBHIBOBI HA OCHOBAaHHH TIOJTYYCHHBIX PE3yJIbTaTOB;
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YMEHHE BBIIECIATh CYHICCTBECHHBIC NPU3HAKH BUPYCOB, KJIETOK IPOKApHOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30MaCHOCTH CBOErO 3JI0pPOBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
IPaMOTHOTO IOBEJEHHUsI B OKpYXawolleil NpUpoIHOH cpele, MOHMMaHUE HEOOXOIUMOCTHU
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIBHOIO
IPUPOIONOIB30BaAHUS;

YMEHHUE peliaTh »3JeMEHTapHbleé TEeHETHYEeCKHE 3aJayd Ha MOHO- M JAUTHOpPHIHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIs TIpE/ICKa3aHus HAcleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COOM0OIATh MpaBWiia TpU
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb U WHTEPIPETHPOBATH HH(OpMAIUIO OHOIOTHYECKOro
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUAIIbl), ITUYECKHE ACIIEKThI COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaThb COOCTBEHHbIE NMCbMEHHBIE U YCTHbIE COOOIIeHUs, 00o0Imas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOTO IpenmMera «buonorus» ¢ 11 knacce 1ONAKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYyHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/Iep)KaHUue OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISIIINS,
reHo(oHA, SBONIONMS, [BWXKYIME CHIBI ((aKTOpbl) 3BOJIOLUH, [PUCIOCOOIEHHOCTH
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrMYecKHe (aKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEyLIEHTHI, LIEN MUTaH!s, SKOJoruyeckas nupaMua, ouoreoueHos, ouocgepa;

yMEHUEe Wu3/arate Ouosorndyeckue Teopuu (dBomronvoHHas Teopus Y. JlapBuHa,
CHUHTETHUYECKAsi TEOPHs SBOJIOIINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiiieBoro cxoactea K. M.
bapa, uepenoBaHus rnaBHBIX HampaBieHud u myted somonuu A. H. CesepioBa, yueHus o
6uocdepe B. U. BepHajckoro), onpenensTb rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

yYMEHHUE BIa/IeTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TOJIYUYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIBb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE PU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOI€OIEHO30B U HIKOCHCTEM,
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OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus], MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BELIECTB U IIOTOKA 3HEPTUU B 3KOCUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHU B
HKOCUCTEMAx CBOEM MECTHOCTH, KPYrOoBOpOTa BEIIECTB M OHMOr€OXMMMUYECKHUX IHUKJIOB B
ouocdepe;

YMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SIBIICHUM, ISl IPUHATHSA PAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HU C LENBI0 00eCTIeUeHHS
0€30IIaCHOCTH CBOETO 3J0POBbS U 3/I0pOBbSl OKPYXKAIOIUX JIIOJAEH, COONIONEHUS HOPM
IPaMOTHOTO IOBEJEHHUsI B OKpYXawolleil NpUpoIHOH cpele, MOHMMaHUE HEOOXOIUMOCTHU
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOMU onosoruu Ui palnKoHAIBLHOIO
IPUPOIONOIB30BaAHUS;

YMEHME pellaTh 3JIEMEHTAapHble OMOJOTMYECKHE 3aJayd, COCTaBJISATH CXEMBI IEpeHOca
BEILIECTB U SHEPIUU B SKOCUCTEMax (LeNy MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPAaTOpPHBIE M MPAKTUUYECKUEe paboThl, COONIOAATh MpaBUia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

yMEHHE KPUTHYECKH OIICHWBAaTh W WHTEPHPETHUPOBATH HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBo HMHGOpMalMU, HAay4yHO-IOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHE CO3/1aBaThb COOCTBEHHbIE NMCbMEHHBIE U YCTHbIE COOOIIeHUs, 00o0Imas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
n/m  PA3AeJI0B H TeM Beero Kourpoabnbie IIpakTuyeckue 06pa30BATETBHbIC
NnporpaMmMbI padoTbI padoTbI pecypeni
bubmuorexa [JOK
! brosorus kax Hayka 2 05 https://m.edsoo0.ru/7f41c292
2 JKuBEBIE CHUCTEMBI U X 1 bubnnoreka IIOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTaB U 8 1 bubmuorexa [JOK
CTPOEHHUE KIICTKU https://m.edsoo.ru/7f41¢292
4 JKuzHenesTeIbHOCTD 6 bu6mmoteka [IOK
KJICTKH https://m.edsoo.ru/7f41c292

Pa3sMmHuoxenue u
5 WHIUBUTyaJIbHOE 5 1
pa3BUTHE OPTraHU3MOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

HacnencrseHHOCTE U

6 M3MEHYUBOCTh 8 15 bub6nmorexa IIOK
' https://m.edso0.ru/7f41c292
OpPra’Hu3MoB
7 S?;I;fﬂ OPTARIBHOR 3 Bu6miorexa IIOK
https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUH
8 PesepBHOE BpeMst 1 bu6morexa IIOK

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

JlesiTeIbHOCTH
YUYHTEJs C y4eTOM
padouei
NMporpamMmMbI
BOCIIUTAHMS

Bocniuranue
LIEHHOCTHOT'O
OTHOLLEHHUS K IPUPOJE,
OKpY)KallIllen  cpene
(aKx0moruyeckoe
BOCITUTAHUE).
—MWHrepec k nmpupozae
u MIPUPOTHBIM
SBIICHUSIM;
—OepexHoe,
YBaXUTEIbHOE
OTHOLIEHHUE K NPUPOE
U BceM (popmam KU3HH;
—TIOHUMaHUe
AKTUBHOU posnu
YyeJioBeKa B PUPOJIE;
—CIO0COOHOCTh
OCO3HaBaTh
JKOJIOTHYECKHE
po0JIeMBI;
—TOTOBHOCTh K
JUYHOMY Y4YacTHIO B
9KOJIOTMUECKUX
MIPOEKTaxX;



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
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—U4yBCTBO
OTBETCTBEHHOCTH 3a
YKU3Hb U 37J0POBbE

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbBIE JlesiTeJILHOCTD
HaumeHoBaHue
Ne a3/1eJ10B M TeM K I (unpposrie) YUHTEJsI € Y4eTOM
n/n f[ OrDAMMEI Bcero 06H TPOTLHBIE pﬁaKT"quK"e o0pa3oBaTe/IbHBIE pabo4eil nporpaMMbl
porp Pa0OTHI PaboTel pecypchbl BOCIUTAHUS
1 OBOJIOIHOHHAA 9 1 bu6mmoreka [JOK Bocnuranue
ouosorus https://m.edsoo.ru/7f41cc74  11€HHOCTHOTO
Bo3HUKHOBEHHE U OTHOIIICHUSI K IPHUPOJIE,
bubmuoreka [JOK .
2 pa3BUTHE )KM3HU Ha 9 05 httos://m.ed 17§41cc74 OKpy’Karoleu cpene
3emite bs.//m.edso0.1u cc (3K0JIOrHYECKOe
3 Oprauu3smsl 1 5 1 Bu6moreka [IOK BOCITHTAHHE).
oKpysKarollas cpejia https:/m.edso0.ru/7f4lcc74 — YIHTEpEC K npupone u
TIPUPOJTHBIM SIBJICHUSIM;
Coo0mrecTBa 1
bubnmoreka [JOK —~O0epexHoe,
4 9KOJIOTHYECKHE 9 )
https://m.edso00.ru/7f41cc74 yBaxUTEIbHOE
CHUCTEMBI
OTHOIIICHUE K TPUPOJIE U
BceM (popMaM KHU3HH;
—TOHUMaHHEe aKTHUBHOM
poiu JelloBeKa B
MIPUPOJIE;
—CIOCOOHOCTh
0CO3HaBaTh
5 PesepBHOE Bpems 2 Eubmiorexa LJOK RO PeSIE
P P https:/m.edsoo.ru/7f4lcc74 POOIEMBL;
—TOTOBHOCTh K
JTUYHOMY YYacTHUIO B
9KOJOTHYECKHUX
MPOEKTax;
—YyBCTBO

OTBCTCTBCHHOCTH 34
KHU3Hb 1 3J0POBLC



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
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

2.5
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10 KJIACC
KounyecTBo 4yacoB JIeKTPOHHBbIE U(PPOBHIE
Ne i/ Tema ypoka Konrpoubusie Ilpakruyeckune  00pa3oBaTe/IbHbIe
Beero padoThI padoThI pecypcel
bubmuoreka [JOK
1 Buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeToab! TO3HAHUS )KUBOU IPUPOBI.
5 [TpakTiueckast padorta Ne 1 1 05 bubnuoreka [JOK
«Vcmonp30BaHnE Pa3IMIHBIX METO/IOB IIPH ' https://m.edso0.ru/863e6122
U3y4eHHH OMOJIOrHYECKHX 0OBEKTOBY
3 buonornueckue cUCTEMBI, IPOLIECCH] U UX 1 bubnuorexa [JOK
U3y4deHUE https://m.edso0.ru/863e6564
4 XumMuueckuii coctas KiIeTku. Bojga u 1 bu6mmoreka [IOK
MHHEPaIbHBIC COJIN https://m.eds00.ru/863e674e
bubmuorexa [JOK
5 Bbenxu. CoctaB u cTpoeHue 0enkoB 1 httos://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
Katanuzaropsl. JlaboparopHas padora Ne 1
6 «M3yueHne KaTaInTH4eCKOM aKTUBHOCTH 1 0.5 Bubmorexa IOK
https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha IpuMepe aMuiIa3bl WK
KaTaJiasbl)»
but6mmoreka [IOK
! Yruesomt. St ! https://m.eds00.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
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bubnmoreka [JOK
8 Hywreurorsie kicnotet. AT® https://m.edscIJ_EJ.ru/863e6d5c
9 Uctopus u MeToabl U3y4EeHUS KIETKH. bubmuorexa [JOK
Knerounas reopus https://m.edso0.ru/863e6e88
10 KneTka kak 1enoctHas )KuBasi cucreMa
CtpoeHnune 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopnast pabota No 2U «3yuenue Butnmorexa LOK
11 CTPOCHILA IIICTOR IZaCTeHHH’ PHBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpuOOB U OaKTepUil IO MUKPOCKOIOM Ha https://m.eds0o.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»
bubnuoteka [JOK
12 OOMEH BEIIECTB UM META00IN3M https://m.e dS(I)_E).ru 18636766¢
bu6mmoreka [JOK
13 orocuTes. XemocHres https://m.edso0.ru/863e7c98
14 OHepreTuyeckuii 0OMeH bubamorexa IOK
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
0
5 | iobmeneame wroas sosere sommms 05 Dbmorerna LOK
https://m.edsoo0.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocuntes 6enka. Peakuus MmaTpuyHOTO bubnnorexa [JOK
CHHTE3a https://m.edsoo.ru/863e796e
17 Tpaucusus — OuocuHTe3 Oenka bubmorexa HOK

https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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18 Hexnerounsie ¢popmMbl )KU3HH — BUPYCHI Bubmorexa IOK
https://m.edso0.ru/863e7540
bu6mmoreka [JOK

19 DOpMBI pa3MHOKCHHSI OPIraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e

. bu6mmoreka [JOK
20 Meiio https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK.
21 OmtonorBopenue. Jlabopatopuast padora Ne 05 bubmmorexa [IOK
4 «3ydeHre CTPOCHHUS TOJIOBBIX KJIETOK Ha https://m.edso0.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»»

22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubamorexa IOK
https://m.eds00.ru/863e8436

23 I'eneTrika — Hayka O HaCJIEICTBEHHOCTH U bu6nuorexa [IOK

WU3MEHYHBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEI0BaHUS bubnuorexa [JOK
Npu3HaKOB. MOHOTHOPHIHOE CKpEIIMBaHHE https://m.edso0.ru/863e8878
JurubpunHoe ckpenyBaHue. 3aKOH bubnnorexa [JOK

25
HE3aBHCUMOTI'0 HACIICIOBAHUS MIPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOE HacJel0BaHUE MPU3HAKOB.
JlaGopatopHas paborta Ne 5 «M3ydenue

26 pCSYJ'II;TaTI:)B M;)Hom6pn)1H0ro ;’q 0.5 Bubamorexa IOK

https://m.eds00.ru/863e8c60
JTUTHOPHUIHOTO CKPELUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MHUKPOITpErapaTax»
97 I'eneruka nomna. HacnenoBanue npu3HaKkos, bubnuorexa [IOK

CHOCIIVICHHBIX C ITIOJIOM

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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N3menuyusBocts. HenacnencrBennas
M3MEHYUBOCTh. JIabopaTopHas pabora Ne 6.

Nzydenne MmonupuKamoHHON bubmumoreka [IOK
28 1 0.5
U3MEHYHUBOCTH, [IOCTPOCHHUE https://m.edsoo.ru/863e8efe
BapHAIlMOHHOTO Psijia U BapUallMOHHOM
KpUBON»
HacnencrBenHass ”3BMEHUYUBOCTb.
29 JlabopaTtophnast pabota Ne 7. «Ananus 1 05 bubnmoreka [JOK
MyTanui y 1po30(uibl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MHKpOIIpenaparax»
bubmuoreka [JOK
30 Petetinia seropexa 1 https://m.eds00.ru/863e8d78
PesepBHblit ypok. OGo011eHNE 110 TEMe
31 «HacnencTBeHHOCTH U H3MEHUYNBOCTD 1
OpPTaHU3MOBY
32 Ceneknus Kak HayKa M IpoLece 1 bubmorexa HOK
https://m.edso0.ru/863e9214
33 MeToibl U JOCTUKEHHUS CENEKIIMU PACTEHUI 1 bu6mmorekxa [IOK
M KUBOTHBIX https://m.eds00.ru/863e9214
34 bHOTEeXHOJIOTHS KaK OTpacilb MPOU3BOJICTBA 1 Bubamorexa IOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
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11 KJIACC
KosmyecTBo yacoB
Nem/m  Tema ypoka Konrpoubusie IIpakruyeckue ICKTPOHHLIE UHPpoBLie
Bcero oOpa3oBaTe/IbHBIE pecypchl
padoThI padoThI
1 OBOJIIOLMS U METOJIbI €€ U3YUYEeHUS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
9 Wcropus pa3BuTus npeacrabieHuii o0 1 bubnuorexa [JOK
3BOJIOLHN https://m.eds00.ru/863e9570
3 MUKpPOIBOIIOIHS 1 Bubmorexa IOK
https://m.edso0.ru/863e9cle
[Tormynsaus Kak 3JeMeHTapHas €IUHHUIA
4 BUa U 3Bommonuu. Jlabopatopnas padora 1 05 bu6nuorexa [IOK
Ne 1 «CpaBHeHUE BHJIOB T10 ' https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JIBroky1e cuibl (3JIeMEeHTapHbIe 1 bu6nuorexa [IOK
(aKTOpBI) IBOIIOIIHU https://m.edso0.ru/863e9da4
. bubmmnoreka LIOK
6 EcrectBeHHbIi 0TOOp U €ro GOpMBI 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTathl 3BOMIIOLNN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlabopaTtopHas pabora 1 05 bubmuotexa [JOK
Ne 2 «Onrcanme npucocoOIeHHOCTH https://m.edso0.ru/863e9fde
OopranusMa M €€ OTHOCHUTEILHOTO
XapaxkTepa»



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
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8 Hampasnenus u myTu Makpo3BOJIIOLMU Bubamorexa IOK
https://m.edso0.ru/863e9cle
9 HeobOpaTtumocTs 3BOMIONINN
10 Wcropus xu3Hu Ha 3emiie U METO/bI €€
U3YYEHUS
11 ['unore3bl NpouCcX 0K ASHUS )KU3HU Ha bubmmorexa [IOK
3emie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3eMie 1o 3pam U bubnnoreka [JOK
nepuoIam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU
ACTUTENHFHOTO W JKUBOTHOTO MUDA.
13 %paKTI/ILIeCKaSI pabota Ne 1 «I/ISyI‘)IGHI/Ie 0.5 bubmorexa IOK
z https://m.edso0.ru/863ea8bc
MCKOMAeMbIX OCTAaTKOB PAaCTEHHI U
YKUBOTHBIX B KOJUICKIIHSIX)
CoBpeMeHHasl cuCTeMa OPraHuYeCKOTo bubnuotexa [JOK
14
MHpa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?) https://m.eds0o.ru/863eac2c
16 JBwxyuue cuibl ((hakTopsl) bubnuorexa [IOK
aHTpOIIOTeHEe3a https://m.edsoo.ru/863ead44
17 OcCHOBHEBIE CTa N DBOJIIOIIMH YeJI0BEKa
UenoBeveckue pachkl U MPUPOIHBIE bubmuotexa [JOK
18
aJlanTaly YejJoBeKa https://m.edso0.ru/863eaea?
PesepBHeIit ypok. O600IICHHE 110 TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE KU3HH HA

3emiie»
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20 DKoJorus Kak HayKa
21 Cpenbl 00uTaHUs U DKOJIOTHYCCKHE bu6mmoreka [JOK
baxTopsl https://m.edsoo.ru/863eafec
AbGuotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdornoruueckue
99 O0COOCHHOCTH PaCTEHHI U3 pa3HbIX MECT 05 bubnnoreka [JOK
obutanusy. JlaboparopHas padora Ne 4. https://m.edso0.ru/863eb10e
«BnusHue cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJICyCa»
23 buotnueckue GakTopsl bubmmorexa LIOK
https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonyssinuu. [Ipakruueckas padota Ne 2 05
«[ToIcy€T IOTHOCTH MOIMYISIUI Pa3HBIX
BUJIOB PACTCHHII»
bu6mmoreka [IOK
25 Coo01iecTBa OpraHu3MoB — OHOIEHO3 https://m.eds00.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI (IKOCUCTEMBI) BuGmorexa LIOK
https://m.edso0.ru/863eb46a
OCHOBHBIE TIOKA3aTeIIA YKOCHCTEMBI.
27 Dxonorudeckue nupamuabl. CBoiicTBa BuGmorexa LIOK
https://m.edso0.ru/863eb5fa
skocucteM. Cykieccus
28 [TpupoaHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 bruocdepa — rmobanpHas sKOCHCTEMA bubmuorexa [JOK

3emin

https://m.edso0.ru/863ebb5e
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31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmoreka [JOK
ouochepsr https://m.edso0.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3eMian 1

33 CocymiecTBoBaHUE TPUPOJIBI U 1 bubnmoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale

34 PeseprHblit ypok. O0001IEHNE TEMBI 1
«Coo0111ecTBa U HKOJOTUIECKUE CUCTEMBI

OBILIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME
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