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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOAXO0A0B K (opMUpOBaHHIO conepKaHus ydeOHOro mpeamera «bBHONOTHS» COCTaBUIH:
koHHenrtyanbHble nosoxkeHuss @I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, COJepKaHMUA,
pe3ynbpTaToB 0Oy4eHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
o0MmMX HEeNsIX W MPUHIHUIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakkKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e 3HAaYCHWU B IO3HAHWU >KUBOW MPHUPOJBI M OOECIIEYCHUU CYIIECTBOBAHMS YEJIOBEUYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM TTOJIOKEHUSIM, ONIPEAEITICHBI OCHOBHBIE (D YHKIIHH IPOTPaMMBI 10
OHoJIoTHH U € CTPYKTYpa.

[Iporpamma o Ouosioruu naét mpeacTaBlIeHue o 1EesIX, 00 00Iel cTparerun ooydeHus,
BOCIIMUTAHUS M Pa3BUTHsI OOy4aroOmuXcs cpencTtBamMu ydyeOHoro mpeamera «buomorusy,
ompezenseT o0sA3aTeNbHOE NPEAMETHOE COJIEpKAHUE, €ro CTPYKTYpYy, paclpelesieHue Io
paszenaM U TeMaM, PEKOMEHJyeMYIO IOCJIeI0BaTeIbHOCTh M3y4eHHs] y4yeOHOro marepuaia ¢
YU€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTELHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCS.

B mporpaMme mO OHONOTHH TakKe YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METAlpEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (opMHUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIEOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJIepKaHUs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no Ouonorum (10—11 kmaccel, 0a30BbIi ypOBEHBb) peaqnu30BaH MPUHIIMII
MIPEEMCTBEHHOCTH B HW3Yy4eHHH OHOJIOTHH, Onarofaps dYeMy B HEH NpoCMaTpHBaeTcCs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMil  JUYHOCTH, OKOJOTHYECKOTO  MBIIIJICHUS,
MPEeJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpekHbIM OTHOLIEHHWEM K OKpyKarouei
npupoiHoi cpene. [loaromy Hapsay ¢ U3ydeHHEM 00IIEOMOIOTHYECKIX TEOPHIA, a TAKKE 3HAHUN
O CTPOEHHM HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
MIPOLIECCOB B MPOrpaMMe MO OMOJIOTUH YIEJI€HO BHUMAHUE UCTIOJIb30BAHUIO MOJTYYE€HHBIX 3HAHUI
B IIOBCEJHEBHOM >KM3HHM [UIsl pELICHUS MPHUKIAJHBIX 33734, B TOM 4HCIE: MPOPUIAKTHKU
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YENIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHMSI HKOJIOTUYECKHU I1eJIeCO00pa3HOTO MOBEICHUS B OKpY)Karollled MpUpPOIHOI cpene,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM JEATEIBHOCTH YEJIOBEKa Ha COCTOSIHHME MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAaHHS K MPUKIAJHON HAMpaBIEHHOCTH Y4eOHOTO
npenMera «buonorus» MpoAUKTOBAaHO HEOOXOIMMOCTbIO OOECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHe y OOYYaIOIIUXCS CHOCOOHOCTH aanTUPOBATHCS K H3MEHEHHSM JHHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero oOuiero oOpa3oBaHMsI 3aHUMaeT BakHoe MecTo. OHa
obecnieunBaeTr (GopMuUpoBaHHE y OOy4aIOUIUXCSA NPEJACTABICHUNA O HAyYHOW KapTUHE MHpAa,
pacmupsieT u 0060011aeT 3HaHUS O )KUBOU MPUPOAE, €€ OTIIMYUTENBHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLMHU, CO3AaéT YCIOBHS JUIS: TO3HAHUS 3aKOHOB J>KHUBOH TMPUPOIHI,
¢dopmupoBaHusa (YHKIIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOT0 M Oe3omacHoro obpasza
KHU3HH, SKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K )KUBOW MPUPOJIEC U YETIOBEKY.

Bbonpioe 3HaueHwe OHONOTHS UMEET TaKXkKe s PEIICHUS BOCIUTATENbHBIX H
pa3BUBAIOIIMX 3aJau cpeHero oouiero oOpa3oBaHus, conuann3anuu oOyqaromuxcs. M3ydyenue
OuonoruM 00ecTeYynBaeT yCIOBUS 1151 JOPMUPOBAHUS HHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX
U UHOOPMALMOHHBIX HABBIKOB, JOCTETHMUYECKOH KYIbTYphI, CIOCOOCTBYET HWHTErPaIiH
OMOJIOTMYECKUX 3HAHWM C MPEACTABICHUSMU M3 IPYTUX Y4eOHBIX MPEAMETOB, B YACTHOCTH,
¢busuky, xumMun u reorpaduu. HazpaHHbIe MOJNOKEHUS O MPEAHA3HAUYEHUU Y4eOHOTO MpeaMeTa
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«buonorus» coOCTaBUIIM OCHOBY JUISI OTIPEICIICHHUS TIOIX0IOB K OTOOPY M CTPYKTYPUPOBAHUIO €TO
COJIepIKaHUs, IPEJICTABICHHOTO B IIPOTPaMMe 10 OMOJIOTHH.

OTt60p conepkanus yueOHOTO peamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIINI KYJIBTYPOCOOOPA3HOTO MOAX0AA, B COOTBETCTBUU C KOTOPHIM OOYYAIOIIMECS TOJIKHBI
OCBOWTH 3HAHUS W YMCHHsI, 3HAYMMbIC Ui (POPMUPOBAHUS OOIIEH KYIBTYpHI, OTPEICIISIONINe
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXalollell NpUpoaHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTebHOCTH. Oc000e MECTO B ATOH CHUCTEME 3HAHUI
3aHMMAIOT DJJIEMEHTBI COJCPIKAHUS, KOTOpPHIC CIy)KaT OCHOBOH Juis  (opMHUpOBaHHS
MPEACTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa W I[EHHOCTHBIX
OPHEHTAIMX JIMYHOCTH, CIIOCOOCTBYIONIMX T'YMaHU3aIIUN OMOJIOTMYEeCKOTO 00pa3oBaHMs.

CTpyKTypUpOBaHHME COJIEp)KaHHUs y4eOHOTO Marepuaia B IporpaMMe IO OHOJIOTHH
OCYIIECTBJICHO C YU4E€TOM MPUOPHUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMYUTEIBHBIX 0COOCHHOCTAX
YKUBOU MPUPOJIBI, 0 €€ YPOBHEBOW OPraHMU3AIMH U SBOJIIOIIMU. B COOTBETCTBUU C 3TUM B CTPYKTYpE
yaeOHOro mpenMera «brosorus BBIEIECHBI CIEAYIONUE COJIepKaTelibHble TUHUU: «buonorus
Kak Hayka. MeTojipl Hay4dHOTO Mo3HaHUs», «KieTka kak Ononoruyeckas cucreMay, «Opranusm
Kak Omoisiornueckas cucrema», «Cucrema 1 MHOTooOpa3ue OpraHu4eckoro Mupa», « BOJIOLUS
YKUBOU TIPUPOJIBD, «IKOCUCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTH.

Henp uszydyenus yudebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIeHUE
OOYyJarOIMMHUCSA 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAILHOW OpraHU3AIMKM >KUBBIX CHCTEM
pPa3HOTO paHra u NMpuoOpeTeHrne YMEHUN MCTIOJIb30BaTh OTH 3HAHUS JIJIsi TPAMOTHBIX JEHCTBUM B
OTHOIIIEHUH 0OBEKTOB JKHBOW MPUPOJIBI M PEUICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTkeHne 1enu u3ydeHuss ydeOHoro mnpenmera «buonorus»» Ha 06a30BOM YpOBHE
obecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a/1au:

OCBOEHHE 00YyJaIOIIMMHUCS CUCTEMbI 3HaHUN 0 OO0 HMUYECKUX TEOPUSX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWiIax, CIyKalluX OCHOBOM Jnsi  (popMHpOBaHUS
MIPEJICTAaBJICHU O EeCTEeCTBEHHO-HAYy4YHOM KapTHHE MHpa, O METOJaX HAay4YHOTO TMO3HaHUA,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OMOJIOTUY;

(dbopMupoBaHHe y OOYYarOIIMUXCS IMO3HABATEIbHBIX, WHTEIJIEKTYaJbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Ipolecce aHalIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAay4YHBIX B3IJISIOB,
UJeH U MoAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHME Yy oOOydaromuxcss oOmei KyiabTypbl, (YHKIHMOHAIBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLIEHUBATH SBJICHUS OKPYXKAIOIIEr0 MUpa >KMBOW NMPUPOIbI HA
OCHOBAHUU 3HAHUI1 U OTIBITA, MTOTYYECHHBIX IPH U3YYCHUH OUOJIOTUH;

(dbopmupoBaHre y 0OOy4aroIIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHHE OHMOJOTHYECKHX
3HAHUW B TMPAKTUYECKOW MAESITETbHOCTH YEJOBEKa, PAa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TO3HAHMS YEJIOBEKOM >KMBOW IPUPOJIBI,
He00X0IUMOCTH OEpPEeKHOTO OTHOIICHHS K HEW, COOMIOICHHUS STHUYECKUX HOPM TPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE ILIEHHOCTU OMOJIOTWYECKUX 3HAHHM ISl TOBBIIICHHS] YPOBHS 3KOJOTHYECKOU
KYJIBTYpBI, 751 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHWW U YMEHUW B TMOBCEJIHEBHOW >XWU3HU JJIS OLEHKHU
MOCJIEJICTBUI CBOEU JAEATEeIHbHOCTH MO OTHOIICHHIO K OKpYXKarolieil cpene, COOCTBEHHOMY
3I0pOBbIO, 000CHOBAaHME U COONIOIEHUE Mep TPODUIAKTHKU 3a00JIeBaHUH.

B cucreme cpeanero obmero oopasoBanus «buonorusy», nsydaemas Ha 6a30BOM YpOBHE,
SBIISETCA 00s3aTeIbHBIM YY€OHBIM MHPEIMETOM, BXOISIIMM B COCTaB MpPEeIMETHOW oO0macTu
«EcTecTBeHHO-HAYYHBIE IPEIMETHI.

Jliis u3ydeHus Ouosioruu Ha 0a30BOM YpOBHE CpPEHEro o0Iiero oOpa3oBaHUs OTBOJAUTCS
68 yacoB: B 10 kmacce — 34 gaca (1 gac B Heento), B 11 kimacce — 34 yaca (1 yac B Hezenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHHYECKHUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(hopMUpPOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CHCTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM MPUPObI (HAOJII0IEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

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

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTH4YeCKUE PA0OThHI:

[IpakTnueckas padora Ne 1. «lcnonp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiictBa OwocucTeM H HX pa3HOOOpasue. YPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OMOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupl u cxeMbl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHU OPraHU3aIMU KUBOUH
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHYECKUH COCTAB KIETKU. XUMUYECKUE DIEMEHTBI: MAKPOIEMEHThI, MUKPOJIEMEHTBHI.
Bona n MuHepanbHbI€ BellleCTBA.

@yHKIMK BOJbl M MHUHEpAIbHBIX BEUIECTB B KieTke. [logmepxkaHue OCMOTHYECKOTrO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XHUMHUECKUE
cBolicTBa 0enKkoB. bronornyeckue GyHKIMM OEITKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Burtamunbel. Otinuus  ¢GepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpOB.

YrneBosl: MOHOCaxapuIbl (TIIOKO3a, prubo3a U 1e30Kcuprbo3a), aucaxapusl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, LeIoio3a). buomornyeckue QyHKIUU
YIJI€BOJIOB.

Jlunuapl:  Tpurauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(OOHBIE
cBoiictBa. buonornueckue QpyHkiuu nunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMIIHUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[urtonorusa — Hayka o kierke. KiierouHas Teopuss — mpuMep B3aMMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.



Krnerka xak nenocrHas xuBas cucrema. OOlue Npu3Hakyu KJIETOK: 3aMKHYTasl Hapy»KHas
MeMmOpana, mosekynsl JJHK kak reneTrueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tumbl  KIETOK: JSyKapHOTHYecKass H MpokapuoTuyeckas. OCOOCHHOCTH CTpPOEHUS
npoKaproTHUecKor KieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KIIETOYHAs CTEHKA, TIMKOKAIHMKC, WX (DYHKIHH.
[Tna3marnyeckass memOpana, e€ cBoictBa W (yHkumu. Lluromyazma u €€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, m3ocomsl. [loryaBToHOMHBIE
OpraHouibl KIETKH: MUTOXOHIPUH, I1acTUbl. [IporicxoxkaieHre MUTOXOHIpUM U mactud. Bus
mwiactul. HememOpaHHble OpraHOWIbl KIETKUA: PUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUOJIH,
PECHUUKH, KIyTUKU. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynstopHslil neHTp kinetku. CTpoeHue saapa: saepHas 000JouKa, KapuoIuiasma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX OJIEMEHTOB B HEXHUBOM  MIPHUPOJIE»,
«PacrnpeneneHne XUMUUYECKUX IEMEHTOB B KUBOU MTPUPOIE».

Tabmuupr u cxemsl: «llepuoamdeckas TaOIUIIAa XUMHUYECKHX D3JEMEHTOB», «CTpoeHHE
MOJIEKYJNBI BoJbl», «bruocunTtes 6enka», «CTpoeHne MoJeKyisl 6enka», «CTpoeHue GpepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsl ATO», «CTtpoeHue 3ykapuoTudeckon
KIeTKn», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOEHHE pacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHUYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIEBOABDY, «JIUmuasn.

O6GopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJAOBaHHUE Il MPOBEICHUS HAOJIOJACHHM,
M3MEpEeHUl, IKCIEPUMEHTOB, MUKpOTpENapaTbl PacTUTENbHbBIX, KUBOTHBIX M OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

JlaGopatopnast padotra Ne 1. «l/3ydyeHune KaTaJIMTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

JlaGopatopnast pabota Ne 2. «M3yueHue CTpOEHUS KIETOK pACTEHUH, XKUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTabosu3M. AccuMWisanus (TUIACTUYECKHH OOMEH) |
JUCCUMMIISALUS (PHEpreTuuecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Mpoliecca MeTabonusma. Poib
3aKOHOB COXPaHEHUs BEILIECTB M SHEPTUU B MIOHUMAHUHN METa00Iu3Ma.

Tunber oOMeHa BemniecTB: aBTOTPOGHBIM U TreTepoTpodHbii. Poas pepMeHTOB B 00MEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

@®ortocunre3. CperoBas u TemHOBas ¢a3pl (¢GoTocuHTe3a. Peakiuu ¢orocuHTE3a.
DddextuBHOCTD PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A AT )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha (POTOCHHTES3 M CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTe3Upyrolue OakTepuu. 3HaYeHHE XeMOCHHTe3a JJIS KU3HU Ha
3emue.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl SHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe oxkucieHwe, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENBHOE
¢dochopumposanue. DPPeKTHBHOCTH IHEPTETUUECKOTO OOMEHa.

Peakium wmartpuuHoro cuHre3a. leHernueckas wuHpopmamms u JHK. Peanmmzanus
reHeTUYecKoi MHQpopMaruu B KieTke. ['eHeTHuecKuil KoJ W e€ro CBOMCTBA. TpaHCKpHUMIIHS —



maTtpuunblii cuaTe3 PHK. Tpancnauus — 6nocunres 6enka. Dtambl Tpancisaiuud. KoxupoBanue
aMHHOKHUCIIOT. Pose pubocom B OruocunTese Oernka.

Hexnerounsie ¢hopmbl )ku3HU — BUpYChl. McTopust oTkpbiTus Bupycos (. 1. iBanoBckuit).
OcCoOeHHOCTH CTpPOEHHMS M KM3HEHHOTO IMKIA BUpycoB. bakrepmodaru. bonesnu pactenui,
KUBOTHBIX M UYEJIOBEKA, BBI3bIBAEMbIC BUpycaMu. Bupyc nummyHonedunura yenoseka (BUY) —
Bo30ymutens CIIM/la. OOpaTtHas TpaHCKpunius, peBepraza W uHTerpasa. I[Ipodummakruka
pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHU.

JdemoHncTpaumnu:

[Hoptpetsr: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxemsl:  «Tunmel  muTadwsy, «Mertabomu3zm»,  «MUTOXOHAPUSIY,
«QHepreTuueckuil oomen», «Xiopomnact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit kom», «Bupycobi»,
«baktepuogarn», «Ctpoenne u xusHeHHbIH 1wk Bupyca CIIM/la, Oakrepuodaray,
«Permmkanus JTHK».

Ob6opynoBanue: moaenu-anmmukanuu «Yasoenue [IHK u tpanckpunimms», «buocunres
oenka», «CTpoeHune KIeTKku», Moaens cTpykrypst JJTHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounsli 1uki, wuiam KuU3HEHHBIM 1ukn kinetkd. MuTtepdaza m mutos. Ilpoueccsl,
npotekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunrteza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIL. JMIUTOMAHBIM W TaIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckue OCHOBBI pa3MHOXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenue knetkn — Muto3. Cragnm muto3a. [Iponeccel, mpoucxoaamiue Ha pa3HbIX CTaAUSIX
MHUTO3a. BHOJIOrn4ecKuii CMBICII MUTO3a.

IIporpammupyemasi ru6esb KJIETKH — aloTo3.

dopMbl pa3MHOXKEHUS OPraHU3MOB: OecIIoyI0e U oJI0Bo€e. Buibl 6ecronoro pa3MHOKEHHS:
JIeJICHUE HaJBOE, NMOYKOBAaHME OJHO- U MHOTOKJIETOUYHBIX, CIIOPOOOpa30BaHHUE, BErE€TATHBHOE
pasMHOKeHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHHE [UIS CEICKIUU.

ITonoBoe pa3MHOXKeEHME, €ro OTINYUSA OT OECIOJIOrO.

Meiio3. Craguu meio3a. IIpoueccel, mpoucxonsimue Ha craausx menosa. [loBenenue
XpoMmocoM B Meio3e. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaU€HUE MeEH03a.

I'ameTorenes — npouecc 00pa3oBaHMsl MOJIOBBIX KIETOK y *KHUBOTHBIX. [10JI0BBIE JKene3bl:
CEMEHHUKU M sSMYHUKHU. OOpa3oBaHuE M pa3BUTHE IOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWLEKIeTKa) — cHepMaToreHe3 U oBoreHed. (OCOOEHHOCTH CTPOCHMs SAHLEKIETOK MU
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

WnnuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl SMOPUOHAIBHOIO Pa3BUTHUS Y IO3BOHOYHBIX JXUBOTHBIX: JApOOJICHHE, TacTpyssiLus,
opranorenes. IloctamOpuonansHoe pa3BuThe. THIlbl TOCTIMOPUOHAIBHOTO PAa3BUTHSA: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BimsiHMe cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CHOCOOHBIE
BBI3bIBAaTh BPOXKIEHHBIE YPOJCTBA.

Poct n passutue pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHMSI: CTPOEHUE CEMEHU, CTaJuH
pa3BUTHSL.

JdeMoncTpanum:

TaGnuuel u cxembl: «@OpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/IBOIHOE OMIOJOTBOpEHHE Y
LIBETKOBBIX PACTEeHUI», «BereraTuBHOE pa3sMHOXKEHUE pacTeHUI», «/leneHne KiIeTku 6akTepuii»,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHue XxpomocoMsl», «KieTouHbIl LUKy, «Perumkanus
JTHK», «Muto3», «Meio3», «lIpsmoe u Henpsimoe pazButue», «l'aMeTorenes y MiIeKOnUTaIOINUX
U 4eJI0BEKa», «OCHOBHBIE CTAM OHTOIEHE3a.



O6opynoBaHue: MHUKPOCKOI, MUKporpenaparsl «CriepMaTo30usl MICKOMUTAIOIIETO,
«Sinekerka miekonuTaroiero», «Kapruokunes B kiieTkax KOpemika jJyka», MarHuTHast MOIEIb-
anmuakanus «Jlenenue kierkn», moaens JJHK, moaens metadazHoi XpOMOCOMEI.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlaboparopuas padora Ne 3. «HabmroneHne MuTo3a B KJI€TKaX KOHUYMKA KOpEIIKa JiyKa Ha
TOTOBBIX MUKPOTIPEIapaTax».

Jlaboparoprass pabota Ne 4. «/3ydeHuWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPTraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTUs TeHETHMKH. PoJjib LUTONIOTMM U
AMOPHOJIOTHH B CTAHOBJIICHUH TCHETUKH. BKIIaJl pOCCUHCKHUX U 3apyOS)KHBIX YIEHBIX B PA3BUTHC
reHeTUKH. MeToapl TEeHETHKUA (TUOPUAOJNOTUYECKUN, IUTOTCHETHUYECKUH, MOJEKYISIpPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHUE TOHATH. [ eHeTHYecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACIIeJOBaHWs  TPU3HAKOB, ycTaHOBieHHBble [. Menaenem.
MonoruOpuaHO€e CKpeluBaHue. 3aKOH €IMHO-00pa3usi THOPUIOB TIEPBOTO MoKosIeHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH paculierieHus npu3HakoB. [mmnore3a umcrtoTel ramer. [lomHoe u
HETIOJTHOE TOMUHUPOBAHUE.

JurnbpugHoe  CKpelmmBaHWe. 3aKOH  HE3aBHUCHMOTO  HACJIEIOBAaHUS  IPU3HAKOB.
[{utoreHeTn4ecKkne OCHOBBI IUTHUOPUAHOTO CKpENIMBaHMs. AHAIM3UPYIONIEEe CKPEIIMBaHUE.
Hcnonp30Banne aHATM3UPYIOMIETO CKPEIIUBAHUS IS ONIPEACIICHUS TEHOTHIIA 0COOH.

CuerieHHoe HacieZoBaHue mpusHakoB. PaGora T. Moprana mno clremIeHHOMY
HACJIeIOBaHUIO reHOB. HapylieHne cuernieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKUE KapThl.

I'enernka nosa. XpoMOCOMHOE OMpeeseHne noja. AyroCOMblI U MOJOBBIE XPOMOCOMBI.
l'omoramerHele M rereporaMmeTHble OpraHu3Mel. HacrnenoBaHwe NpPHU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

N3meHunBOCTh. BHibl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIEICTBEHHOW HW3MEHYMBOCTH. XapaKTepUCTHUKAa MOJU(DUKAIIMOHHOW H3MEHYUBOCTH.
Bapuaunonsslii psan u BapuanmonHas kpuas. Hopma peaknuu npuszHaka. KonnuecTBeHHble U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIM(UKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBenHnasi, wiyM reHOTUNHYECKasi, K3MEHYUBOCTh. KoMOMHATHBHAS W3MEHYMBOCTb.
Meiio3 W TMOJOBOM TpOllECC — OCHOBAa KOMOWHATHBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeHunBOCTh. Kiaccudukauus myranuii: reHHble, XpOMOCOMHbIE, T'eHOMHBIe. YacTtoTa U
MPUYMHBI MyTalil. MyTtarennsle (akTopbl. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HACIIEICTBEHHON
n3MmenunBoctd H. U. BaBunosa.

BuesaepHas HacIeICTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetuka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl T€HETUKU YeEJIOBEKa:
reHealoTUYeCKuii, ONM3HELOBbIM, IMTOICHETUYECKUI, OHOXMMHYECKUN, MOJEKYISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONIpPENeIeHUE TIEHOTUIA: TOJHOTE€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHuEe, B ToM uucie ¢ nomoiipio [1I[P-ananusza. HacnenctBennsie 3a0osieBaHUs
YyelnoBeKa: TreHHble Ooyie3HH, OOJIE3HM C HACIHEACTBEHHON MPEIpacroiokKeHHOCTHIO,
XpoMocoMHBIe Oone3HH. ComaThueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIETKU.
[TpuHIMMIEI 310pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEYCHUS] TeHETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYNbTUPOBAaHHE. 3HAUCHHE MEAUIIMHCKONW TEeHETHKU B
MPEeIOTBPAILIEHUH U JICYSHUU TeHETUYECKHUX 3a00JIeBaHUI YeTOBEKa.

JdeMoncTpanum:

Ioptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.



Tabmuuer 1 cxembl: «MOHOTHOPHUHOE CKPEUIMBAHUE U €r0 IUTOTCHETHYECKasi OCHOBAY,
«3aKOH pacIICIUIEHUs] M €ro IUTOI€HETUYeCKass OCHOBa», «3aKOH YHCTOThl TaMeT»,
«durubpunnoe ckpemuBanue», «L{uTomorndeckne OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Mero3», «B3anMo1eiCTBUE AJUIEIIbHBIX T€HOBY, «[ €HETUUECKUE KapThl PACTEHUM, )KUBOTHBIX U
yenoBeka», «l'eHeTnka mnona», «3aKOHOMEPHOCTHU HACJIENOBaHUS, CLEIUIEHHOIO C IIOJIOMY,
«KapuoTunsl 4YeloBeKa W JKUBOTHBIX», «Buabl wu3MeHuunBocTH», «MoaudukauoHHas
M3MeHYUBOCThY, «HacnenoBanue pesyc-daktopa», «['eHeTnka rpymni KpoBu», «MyTanmoHHas
W3MEHYUBOCTHY.

ObopynoBanue: MozenHu-ammuIMKanud «MoHOTHOpUAHOE CKpemuBaHue», «HemomaHoe
noMuHUpOBaHueY, «lurnbpumnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukponpemnapar «/po3zodunay (Hopma, myranuu GOpMbI KPBUILEB U OKPACKH Tela), repoapuii
«I"'opox MoCeBHOW».

JlabopaTopHble U NPAKTH4YEeCKUE PAadOThI:

Jlabopatopnast pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTUOPUAHOTO U JTUTHOPUTHOTO
CKpEILMBAHUS Yy IPO30(UIIBI HA TOTOBBIX MUKpOMpEnapaTax.

JlabopaTtopnast pabota Ne 6. «3yduenne MoaupuKaMOHHON U3MEHUYMBOCTU, TOCTPOCHUE
BAPUALIMOHHOTO Psfia U BApUALIMOHHON KPUBOI».

JlaGoparopHas pabora Ne 7. «AHanmu3z wmyramuil y Jpo30@uibl Ha TOTOBBIX
MUKpOTMpernaparax».

[IpakTueckas padota Ne 2. «CocTaBiieHre U aHAJIN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuust opranuzmMoB. OCHOBbBI OMOTEXHOJOTHH.

Ceneknuus Kak HayKa U mpoluecc. 3apoKJICHHE CeNeKIMU U JoMecTukanus. Yuenne H. W.
BaBunoBa o 1meHTpax NTPOUCXOXKIECHUS W MHOT0oOpaswsi KyJabTYpHBIX pacTeHui. lleHTpsl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpeMeHHBIC METOJbI CeNeKIMH. MacCOBBIM M MHAUBUAYATBHBIM OTOOPHI B CEJIEKIIMH
pacteHuii u XUBOTHBIX. OlleHKa 3KcTepbhepa. bIN3KOpoACTBEHHOE CKpEIUBaHUE — MHOPUAMHT.
Uucras muaus. CkpenuBanne YUCTHIX JTHHAE. ['eTeposuc, unu rubpuanas cuna. HepoacreenHoe

cKpemiuBaHue — ayrOpuauHr. OtganénHas rubpuauzanus U e€ ycnexu. VIcKyccTBEHHBIN
MyTareHe3 W TOJy4eHHE TMOJUIUIONI0B. JIOCTHXKEHUsI CeNIeKIMU PACTeHHH, >KUBOTHBIX U
MHUKPOOPIraHHU3MOB.

buoTtexHosorus kak oTpacib MNPOU3BOJACTBA. ['€HHAs HHXKEHEpHUs. Tamlbl CO3JAaHUS
pekomOunantHo JIHK wm Ttpancrennsix opranusmoB. Kiierounas wuxxeHepus. Kietodnbie
KyJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKEeHHE pacTeHu. KiloHMpoBaHue BBICOKOMPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE M ITHYeckue mpodiemel. MO —
TEHETUYCCKH MOAU(DHUIIIPOBAHHBIC OPTAaHU3MBI.

JemoHcTpauu:

[optpetsr: H. Y. Basuios, U. B. Muuypun, I'. /1. Kapneuenko, M. @. liBaHoB.

Tabmuipel u cxembl: kapra «LIeHTpbI HPOUCXOXKIEHUS M MHOTO00pa3us KyJIbTYpPHBIX
pactenuii», «Ilopoasl noMamIHUX XKUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OtnanéHHas
rubpunmzamnus», «Pabotel akamemmka M. @. HBanoBa», «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH TJI0JOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sHCTBEHHBIE PACTEHUS.

JlabopaTopHble M IpaKTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTIDKEHUS CEJIeKIMU PACTeHHUU M JKMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, MIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO03SIICTBO, Ta00OPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».
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Tema 1. DBosronOHHAs OMOJIOTHS.

[Ipennoceliky BO3HUKHOBEHUSI 3BOIIOLIMOHHOMN TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Onosioruu. BrusiHue SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYTHX HAYK.

CeuzerenberBa 3BoJItOLMM. [[aneoHTOIOrHYECKHUE: TOCIIEN0BATENBHOCTD MOSBIECHUS BUJI0B
B TAJICOHTOJIOTUYECKOH JieTomucH, nepexoaHsie ¢Gopmbel. bruoreorpaduyeckne: cxoncTBo u
paznmuune hayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA M Pa3iIMyusi SMOPHMOHOB PA3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTEIIPHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIEC, pPYyIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHUE: CXOJCTBO MEXAHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomioumonHas teopust Y. JlapBuna. Ilpennocbuik BO3HUKHOBEHMS JapBUHU3MA.
JIBuKyImiMe CHJIbl  SBOJIIOLIMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3sMHOXKEHHE MIpH
OTPaHMUYEHHOCTH pPECYpPCOB, HEONpeNeNE€HHAas H3MEHYMBOCTh, Oopb0a 3a CyIEeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ 0OCHOBHBIE MOJI0KEHHUS.

Muxkposomtorus. [Tomynsinus Kkak equHuIa BUAA U 3BOJIIOLUU.

JBuxymue cuiibl ((akTopbl) 3BOJIOLMK BHIOB B Hpupojie. MyTalmoHHBIN Mpolecc u
KOMOMHATHBHAsI ©3MEHYUBOCTD. [lomynsiuoHHbIe BOJIHBI U Apeiid reHoB. M3osmus 1 MUrpanus.

EcrtectBennslii oTOOp — HampaBisionuii ¢gaxtop sBostonud. DPOPMBI €CTECTBEHHOIO
oTbOopa.

[Ipucnoco6aeHHOCTh OPraHu3MOB Kak pe3yabTaT 3Bojtouuu. [Ipumepsl npucnocobaeHmit
y Opranu3moB. ApoMop(}o3bl ¥ UIMO0-aJaNTalHH.

Bun u BupooOpazoBanme. Kputepum Buma. OcHoBHbIe (HOpPMBI BHI000pa30BaHMUS:
reorpapuueckoe, IKOJIOrHIECKOE.

MakposBomtorus. @opMbl 3BOJIIOLUU: (pUIETUYECKas, AUBEPreHTHAs, KOHBEPreHTHasd,
napamiensHas. HeoOpatumocTs 3Bosmonuu.

[Tpoucxoxaenue oT HEeCIeUATN3UPOBAHHBIX MPEAKOB. [Tporpeccupyromas
crienuanu3anus. AJanTABHAS paIndaIiys.
JdemoncTpaumnu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, D.
I'exxens, @. Mromiep, A. H. CeBepiios.

Tabmuis! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey», «3apo/IbIIIY TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «®opmMbl 60pHOLI 3a CyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODY,
«MHoroobpa3ue copToB pacTeHuil», «MHoroodpasue mOpoJ >KUBOTHBIX», «llomymsuumy,
«MyTanroHHass U3MEHUUBOCTHY, «Apomopdo3sl», «Manoanantanumn», «O0Ias aereHepanus»,
«IBmxymue cuibl aBostonuny, «Kapra-cxema mapmipyra nyremectsust Y. Jlapsuna», «bopboa
3a CYIIIECTBOBAHUEY, «[IpucnocoGieHHOCTh OpPraHU3MOBY, «["eorpaduueckoe
BHUJI000pa30BaHUE», « IKOJIOTHUYECKOE BUI00OpA30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PAa3TUYHBIMU THIIAMU OKPAcKu, HAOOP MII0I0B U
ceMsiH, KoJutekuust «[Ipumepbl 3alUTHBIX MPUCTIOCOOICHHUM Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HanpaBJIeHUs BOJIOIMNY», 00BEMHAs MoJeNb «CTpOeHUE FOJI0BHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckass kapra Mupa, KoJUIeKIUS «DOPMBI COXPAaHHOCTH HMCKOIAEMBbIX
KUBOTHBIX W PACTeHMI», Mojenb anmumkanus «llepekpéct xpoMocomy, BIaKHbIE MpenapaThbl
«Pa3Butne Hacexkomoroy», «PazBuTHe nArymkuw», MukpornpemnapaT «/lposzoduna» (HOpMma,
MyTanuu GOpPMBI KPbLIIHEB H OKPACKH TeJa).

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaGopatopHnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

JlaGopatopHass pabora Ne 2. «OnucaHue NPUCTIOCOOIEHHOCTH OpraHM3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.
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Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU Ha 3em.Ie.

JloHayuHble IPEICTABJICHUS O 3apOXKAECHUU XKU3HU. HayuHble rUmoTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOMOreHe3 M IMaHclepMus. XUMUYecKas 3BOIIOLUSA. AOHMOTEHHBIM CUHTE3
OpPraHMYECKUX BEILIECTB U3 HEOPTaHUYECKUX. DKCIIEPUMEHTAIIBHOE MMOATBEPKACHUE XUMUUECKOIN
sBosiroriu. HavansHbie sTansl 6nonorundeckoi sposronun. [ unoreza PHK-mupa. @opmuposanue
MEMOpaHHBIX CTPYKTYP M BO3HHKHOBEHHE IPOTOKJIETKU. llepBble KIIETKM W WX SBOJIOLHSA.
®opMUpPOBaHUE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emiie 1o 3pam u nepuogam. Karapxeit. Apxeiickas u mpoTepo3oickas
apsl. [laneo3oiickas spa u e€ nepuoibl: KeMOPUNCKUM, OPAOBUKCKHM, CHITYPUUCKUH, T€BOHCKUM,
KaMEHHOYIOJIBHBIN, IEPMCKHM.

Me3o30iickas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa v €€ nepuoapl: MaJIeOreHOBbI, HEOT€HOBBINA, AaHTPOIIOT€HOBBIN .

XapakTepucTUKa KiuMaTa M IeoJIoTH4ecKuX mpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
PacTUTEIBHOTO U )KUBOTHOTO MHpa. ApoMOp(o3bl y pacTeHUN U KUBOTHBIX. [losiBIeHHE, paclBeT
1 BBIMUPAHUE TPYII )KUBBIX OPraHNU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpakeHue 3BoJIoLMU. OCHOBHbBIE CHCTEMAaTHYECKHE
IPYIIbl OPraHU3MOB.

DBOJIOLMS  ueloBeKa. AHTpOMOJNOrHs Kak Hayka. Pa3BuThe mpeacTaBiIeHUd O
MIPOUCXOXKICHUN YeloBeKa. MeTobl u3ydeHus: antpornorenesa. CxoAcTBa U pa3inyusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHHE YeIOBEeKa.

JBuxymue cunbl (QakTopel) aHTpomorenesa. HacinenctBeHHass WM3MEHYHMBOCTh H
ecTecTBeHHbIN 0TOOpP. OOIeCTBEHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUN Tpy/Aa, MBILUICHUE,
peub.

OcHOBHBIE CTagUM M BETBU HBOJIOLMU YEJIOBEKA: aBCTPAIONMUTEKH, YUETOBEK YMEIbIH,
Uenosek mnpsamoxondmuii, YenoBek HeaHaepTanbckuid, YemnoBek pasyMublid. Haxonku
HCKOIAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUs, 00JIACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIIME PAachl: €BPOINEOWHAs (E€Bpa3HiicKas), HETpo-
aBcTpajioniHass  (dKBaTopuajabHasi), MOHTOJOHWIHAs  (a3uWaTCKO-aMEpUKaHCKas).  YUepTsl
MIPUCTIOCOOICHHOCTH MIPEJICTAaBUTENECH YETI0BEUECKUX Pac K YCIOBUSM cylllecTBoBaHus. EqMHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoncTpaumnu:

[Toptpetsr: @. Penu, JI. [Tactep, A. U. Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmuipl u cxembl: «Bo3nukHoBeHue CoJIHEUHON CUCTeMbI», «Pa3BUTHE OpraHMYeCcKOro
mupa», «PacturenpHas kietka», <«OKuBoTHas kieTtkan, «l[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OPraHu4YecKoro mMupay, «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS
YeloBeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTHUYECKUX HAaXOJOK
MPEIKOB COBPEMEHHOTo 4enoBekay, «JlpeBHeimme moam», «/peBHue moam», «llepBbie
COBPEMEHHBIE JIIOI», «YemoBeueckue pach».

O6opynoBanue: wmymspku — «l[Ipoucxoxaenue denoBeka» (OIOCTBI  aBCTPAJONUTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAHbOHIIA), CICNKUA WIM U300pakKeHHs] KaMEHHBIX OpYIuil
MEPBOOBITHOTO YesloBeKa (KaMHU-UYOMIIEPhl, pyOuia, ckpebiia), FeoXpOHOJOrHuecKas Tabiuna,
KoJuIeKIMs «POpMBI COXPAHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

IIpaktnyeckas pabora Ne 1. «/3yueHune MCKOMaeMbIX OCTATKOB PACTEHUH U )KUBOTHBIX B
KOJUIEKIIHSIX).

OKcKypeusi «DBOJIIOLUS OPraHUYecKoro Mupa Ha 3emiiey» (B €CTeCTBEHHO-HAYUHBIH WU
KpaeBeAUECKUN My3€il).

Tema 3. Opranusmsl H OKpY:Kal0Ias cpeaa.
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DKOJIOTHSI KakK HayKa. 3aJadyd W pas3felibl  3KOJIOTMH. MEeTOoJbl 3KOJOTUYECKUX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpenst  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3MAYyIIHAs,  IOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonorudeckne ¢akropbl. Knaccuduramus skonormueckux (akTopoB: aOMOTHUYECKUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. [leliCTBHE SKOJIOTHIECKUX (PaKTOPOB HAa OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpBI:  CBET, TEMIeparypa, BIAKHOCTh.  DoTomepuomusM.
[TpucnocobneHns Opranu3MoB K JISHCTBHUIO aOMOTHYECKHX (PAaKTOPOB. bHoIormueckine puTMel.

buotnyeckne  ¢akrtopbl. Buasl OMOTHYECKHMX  B3aUMOJICUCTBHA:  KOHKYPCHIIHS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazutusm, Koomepanus, MyTyaln3M, KOMMEHCAIN3M
(KBapTHpaHCTBO, HaXJI€OHMYECTBO). AMEHCAINU3M, HEUTpaiu3M. 3HaueHHe OUOTHYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momynauud. OCHOBHBIE IOKa3aTeNd MOMYJISIUH:
YHUCIIEHHOCTb, IUIOTHOCTh, POXJAEMOCTb, CMEpPTHOCTb, NPUPOCT, Murpanus. JuHamuka
YHCJIEHHOCTH MOMYJISINU U €€ PeryIsiiusl.

JdemoncTpauuu:

[optpetsl: A. I'ym6onpar, K. @. Pynbe, O. ['ekkens.

Tabmuis! u cxemsl: kaprta «l[Ipupoausie 30HbI 3emiau», «Cpeapl 00UTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuyun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TMOMYJSIIHU
uHpy3opun-Tydenbkny, «llumessle nenm».

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

JlabopaTtopnast padota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTEHUHN W3 pa3HBIX MECT
oOUTAHU.

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

[Tpaktrueckas padota Ne 2. «IToacd€r mIOTHOCTH MOMYJISAIUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. CoolOmecTBa U 3K0JI0THYECKHE CHCTEMBI.

CoobOmectBo  opranu3MoB —  OworeHo3.  CTpykTypbl  OWOIIEHO3a:  BHJIOBAf,
MPOCTpaHCTBeHHAs, Tpoduueckas (rmuiieBasi). Buapi-mromuHanThl. CBsI3M B OMOIIEHO3E.

DKOJIOTHYECKHE CcHUCTeMBbl (dKocucTeMbl). [loHsTHE 00 »KOCHMCTEME M OHMOTEOIICHO3E.
OYHKIMOHATIBHBIE KOMIIOHEHTHl JKOCHCTEMBI: IPOJYLEHThI, KOHCYMEHTBI, PpPEIyLEHTHI.
KpyroBopoT BemliecTB M MOTOK 3HEPrUM B 3KocucTteMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNM 3KOCUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJOTUYECKHE MHUpaMUIbl: MPOAYKIMH, YUCICHHOCTH, OuomMaccel. CBolicTBa
HKOCUCTEM: YCTOMYMBOCTb, caMOperynsanus, pazsutue. Cykueccus.

[Ipupoaubie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTeMa XBOWHOTO WU
IIUPOKOJIUCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE KOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBl. buonornyeckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

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

Yuenue B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa Ouocdepsi. XKusoe
BemiectBO U ero  QyHkuuu. OcobeHHOCTH Ouochepbl Kak TII00aJIbHOM HIKOCHUCTEMBI.
JluHamMu4eckoe paBHOBecHe U 0OpaTHast CBs3b B OHocdepe.

KpyroBopoTsl BemiecTB W OMOTEOXMMHUYECKHE LHKIBI 3JEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTh 6Uochepbl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBo B buochepe 3emiin. AHTponoreHHble n3MeHeHus B 6nocgepe. ['mobanbHble
9KOJIOTUYECKUE TPOOIEMBI.

CocymecTBoBaHUE MPUPOBI U yenoBeuecTBa. CoxpaHeHne OMopa3HooOpa3usi Kak OCHOBA
ycroifunBoctu O6uochepsl. OcHOBa pallMOHATIBLHOTO YIPABJICHUS MPUPOJHBIMH pECypcaMH U UX
ucnojb3oBanue. JlocTwkeHus: 6MOJI0THY U OXpaHa IPUPOIbI.
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JdeMoHcTpanuu:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuuer u cxemsl: «llumebie nenn», «bHoEeHO3: cocTaB U CTpyKTypay, «lIpupoansie
coobmiectBay, «llemn mnuranus», «OKojorHueckas mnupamuaa», «buocdepa u yenosex»,
«IKocucTEMa MIMPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMAa XBOMHOTO Jiecay, «broiieHo3 Bogoémay,
«Arponenos3», «lIpumepHble aHTPOIIOr€HHBIE BO3JECHUCTBUSA Ha Ipupony», «BaxHenmmue
HMCTOYHUKHU 3arps3HEHUs BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHedmas COCTaBIAIOIIAS
ouocheprr», «Daktopel gerpamanuu  nouBy», «llapHukoBei  3ddexT», «DakTOpHI
panMoaKTUBHOTO 3arpsi3HeHus Onocdepbi», «Oommas cTpykrypa ouocheps», «Pacmnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Onochepb», «KpyroBopoT yriepoma B OGuocdepey,
«KpyroBopot a3ota B IPUPOIEN.

O6opynoBanue: Moieb-anIInKanus « Tunu4aHbie OMO1IEHO3bI», repbapuil «PacTuTenbHble
cooOmiecTBa», Koyuekuuun «buomneHos», «BpenuTenu BaXHEMIINX CEIbCKOXO3SHCTBEHHBIX
KYyJIbTYyp», TepOapuu U KOJUIEKIUU PACTEeHUH M JKUBOTHBIX, NpPHUHAJUIEkKAIIME K pPa3HbIM
AKOJIOTUYECKUM TpymnmaM oaHoro Buaa, Kpacunas kaura Poccuiickoii deneparuu, n3o00pakeHus
OXpaHsSIEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.

[NTAHUPYEMBIE PE3VIIbTATBI OCBOEHUSA ITPOITPAMMEBI TI0 BUOJIOTMMA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBalTCs TpeOOBaHUS K pe3yabTaTaM OCBOEHUS
00yyaroUMMUCs IPOrpaMM CpeTHEro o0IIero oopa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM U
MMPpEAMCETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IHMYHOCTHBIX pE3yJabTaTOB OCBOECHHMS IpeaMera «bHOJorus» BbIAEIEHBI
CIIENYIONINE  COCTaBIIAIONIME: OCO3HAHWE OOYJAIONIUMHUCS  POCCHMCKOW  Tpa)KIaHCKOMH
WJEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIPENEICHUIO,
HaJIMYMe MOTHUBAMU K OOy4YeHHIO OHOJIOTHMH, IlIeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHUX
yOEXKIeHUI JTUYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJUIUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH O0YUaIOIINXCsl PYKOBOJICTBOBATHCS B CBOEH
JEeSITEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPUCYIIUMHU CHCTEME OMOJIOTMYEeCKOro
o0pa3oBaHus, HATMYKME SKOJOTUYECKOTO MPAaBOCO3HAHHUS, CIIOCOOHOCTU CTaBUTH LIETH U CTPOUTH
YKU3HEHHbBIC IIJIaHBI.

JInyHOCTHBIE pe3yNbTaTbl OCBOCHMS IpeaMeTa «buOoJorus IOCTUTarOTCS B €IUHCTBE
y4eOHOM M BOCIHTATENBHON AEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUUCKUMU
COL[MOKYJBTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHATHIMH B
oOmiecTBe MpaBUJIAaMH W HOPMaMH IMOBEACHUS U CIOCOOCTBYIOT MpOIlEcCcCaM CaMOTIO3HAHUS,
CaMOBOCIIMTAaHUSA M CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3WLMM JIMYHOCTH, NATPUOTU3MA,
YBaXEHUSI K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyAa U CTaplIeMy IMOKOJIEHUIO, B3aUMHOIO
YBOXKEHUS, OEpeKHOr0  OTHOWIEHUS K  KyJIbTYpHOMY  HACIEOUI0 W TPaJUIUsAM
MHOTOHALIMOHAJIBLHOTO Hapoaa Poccuiickoi denepaunu, NpUpOIE U OKPYKAIOLIEH cpene.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHS yueOHOTO mpeaMera «bromorus» MOMKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UINEN JINYHOCTH, CHUCTEMOM IEHHOCTHBIX OpPHUEHTALMM, TMO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAJUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIecTBa,
pacuIMpeHne >KM3HEHHOTO OIBbITa M OMbITA JAESITENHHOCTH B MPOLIECCE PeaTUu3allud OCHOBHBIX
HaIlpaBJIEHUW BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOr0 BOCITUTAHMS:
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COPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydYarImerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOro 00I1eCTBa;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOMOPSIJIKA;

TOTOBHOCTh K COBMECTHOH TBOPUYECKOH NEATEIHHOCTH TPU CO3/IaHUHU YUICOHBIX IMPOECKTOB,
pelieHun yuyeOHbIX U TT03HABATENIbHBIX 3a71a4, BHITIOJIHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPEICNIATh COOCTBEHHYIO IIO3HMIIMIO 110 OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM JKU3HU U OOBSACHATH €€,

YyMEHUE YUYUTBIBaTb B  CBOUX JCHCTBUSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMH YOCKIECHUSAMH, KYJIbTYPHBIMUA IIEHHOCTSIMU U COLIMAIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS YYEOHBIX,
MO3HABATENBHBIX M HCCJIEAOBATEIBCKUX 3a/lad, YBAXUTEIBHOTO OTHOUICHUS K MHEHUIO
OTITIOHEHTOB MPHU 00CYKIEHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJIEPKaAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKON JIEATETHLHOCTH;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAaHHOCTh POCCUNUCKON TPAKIAHCKONU UJICHTUYHOCTH, MTATPUOTU3MA, YBAXKCHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoAauHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3BIK U KYJBTYPY, MPOILJIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHUE K MPUPOTHOMY HACIICTUIO U MTAMSITHIUKAM TIPUPOIBI, TOCTIKCHHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJ] POCCHICKUX YUEHBIX B CTAHOBIICHHUE U PAa3BUTHE OMOJIOTHH,
MMOHWMAaHMs 3HA4YCHUs] OWOJIOTMM B TIO3HAHWM 3aKOHOB TIPUPOJBI, B JKH3HM 4YEJIOBEKa |
COBPEMEHHOTO OOIIECTBA;

uaeiHast yoexaEHHOCTh, TOTOBHOCTh K CIIY’KE€HHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OLICHUBATH CUTYAIUIO I TPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTEIISIM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHATHS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU € TPAAMLIMAMU Hapo10B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

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

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOU IPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro BOCHHMTAHHWS, (POPMHPOBAHHUA  KYJbTYPbl 3I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

MOHUMAaHKE U peanu3alus 30pOBOro U 0e30MacHOTo 00pasa >KU3HU (30pOBOE MUTAHUE,
coOroieHre TUTHEeHHYECKUX MPAaBWI M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMUMAaHHE [IEHHOCTH TPaBWI HWHAWBUAYAIBHOTO M KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINUX 3/I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOIEHUS aIKOTOJI,
HApPKOTHKOB, KYpEHH);
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6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYJly, OCO3HAaHUE LIEHHOCTH MacCTepCTBa, TPYAOI00HE;

TFOTOBHOCTb K aKTUBHOM J€SITEIbHOCTH TEXHOJIOTMUYECKOM U COLIMAIbHOM HAIIPaBJIEHHOCTH,
CIOCOOHOCTh MHUITMMPOBATH, IJIAHUPOBATH M CAMOCTOSTEIILHO BBITIOJHATh TAKYIO JIESITEILHOCTD;

MHTEpEC K Pa3iu4HbIM cdepaM MpoQecCHOHANBHON NeSTeNbHOCTH, YMEHHE COBEpLIATh
OCO3HAHHBIH BEIOOp Oymymiel mpodeccuu u pean30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUH BCEH
KU3HH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHUE K IPUPOJE KaK UCTOUHHUKY JKU3HHU Ha 3eMile,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIILIEHUE YPOBHS 3KOJOTMYECKOW KyJIbTYphl: MPHUOOPETEHHE ONbITA IMJIAHUPOBAHUS
MTOCTYIIKOB M OLIEHKU UX BO3MOXHBIX MOCJIEICTBUI 7151 OKpY>KaIoLIeil cpeapl;

OCO3HaHHKE TJI00aJIBbHOI0 XapaKTepa dKOJOTHYECKUX Po0sieM U IyTel UX pelieHus;

CIOCOOHOCTh MCNOJIb30BaTh NMPUOOpETaeMble MPU U3y4YEeHUU OMOJIOTHH 3HAHUS U YMEHUS
IIpU pElIeHHH NpoOJeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIIOJIB30BAHUEM (COOIIOIEeHNE
MpaBWJI NOBEAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUATHE JIeHCTBUM, NMPUHOCSIIUX Bpea OKpYXKarollell MpUpOAHOHN cpele,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, AKOJIOTUYECKON KYIbTYpbI, OIBITa
NEeSITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JESITENbHOCTH YKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NMO3HAHUSA:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpPaKTUKH, OCHOBAHHOIO Ha JHUallore KYJBTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UMTATEJIBCKOM KYJIBTYpPhI KaK CpeICTBa B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHMMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEe/ICTaBIeHUsI 00 OKpYyKaIoLeM
MHpE KaK O €IMHCTBE TMPHUPOJbI, YeloBeKa M oOIlecTBa, B IO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTHH IJIi COBPEMEHHOW IMBIIIM3AIMU: OOECIeUeHus
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIUHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHM, COCOOHBIX
peuaTh pecypcHble MpoOaeMbl Pa3BUTHSL YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K yCTOH4YMBOMY Pa3BUTHUIO, PAITUOHATBHOMY
WCIO0JIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHHUH OMOJOTHYECKHX 3HAHUU B IIEJSX MOBBIIMICHUS 0O0IIen
KYJIbTYPbI, €CT€CTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTH (YHKIHOHATHHON
IPaMOTHOCTH O0y4aromuxcs, GopMHUpyeMoOil Mpu U3yueHUU OUOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOJOB IMO3HAHUS, HCIOIb3YEeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONMy4aeMmble 3HAHUS I aHajuu3a W OOBSCHEHHS SBICHUMN
OKPY)KAIOIIEr0 MHUPa M TMPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUe JenaTb 0OOCHOBAaHHBIE
3aKJIIOUEHUS] Ha OCHOBE HAyyHBIX (DAaKTOB U HMMEKOIIUXCS [aHHBIX C MENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIFHO HCMOJIBb30BAaTh OWOJIOTUYECKUE 3HAHHS JUISL pelIeHHs
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIUX;

15



OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATEIbCKYIO AEATEIbHOCTh HHAUBUIYAILHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 1O OHOJIOTMM B COOTBETCTBHH C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3ysibTaThl OCBOECHHSA Y4eOHOro mpeamera «bHOOTHsD) BKIHOYAOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS  MEKIAUCHUIUIMHAPHBIC
(MeXnpeaMeTHbIC) 00IIeHaAYYHbIE TIOHATHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYIHOH KapTHHBI MHpa
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MpPOLECC, CUCTEMa, HAay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOII0JEHUE, U3MEPEHUE, SKCIIEPUMEHT M JPYTUX), YHUBEpCajIbHbIE
yueOHble JIeHCcTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATHUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanne (PyHKIIMOHAILHONW TPaAaMOTHOCTH U COLIMAIIBHONW KOMIIETEHIIMU OO0YyJaronuxcs,
CIIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITTHAPHBIE,
MHUPOBO33pPEHUYECCKHE 3HAHWsS W YHHBEpCAJbHBIC y4eOHBbIE JEHCTBHSI B TO3HABATEIHHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOEHHUS IMPOTPaMMBI CpeHEero o0Iero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OByaieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIO0JIb30BaTh IIPU OCBOECHUH 3HAHUM MPUEMBI IOTHYECKOTO MBIIUICHHS (aHAJIN3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0OOOIIEHHUS), PACKPBIBATH CMBICT OHOJOTUYECKUX TOHSATUI
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAaHABINBATH CBSA3U C IPYTUMU MOHATHUSMU);

OTIPENeNIATh LEJIN JeATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUM HX JIOCTHKECHHS,
COOTHOCHTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIOJIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHbIE, J€TyKTUBHBIE, 10 aHAJIOTUH ), BBISBIIATH
3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCCMATPUBAEMBIX SBICHUSX, (POPMYIHpPOBATH BHIBOJBI U
3aKIIIOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHONICHUI B M3y4aeMBIX OMOJOTMYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYHUIl pPazHOTO pPoja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepuaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKHU MOCIEACTBUM JESITENFHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBUS:

BIIJIETh HABBIKAMHU Y4eOHO-HUCCIEIOBATENBCKON U MPOEKTHOW JESITENbHOCTH, HAaBBIKAMH
pasperieHus npodsieM, CocoOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEILHOMY MOUCKY METOJO0B
pEIIeHUs MPAKTUYECKHX 3a1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;
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WCIIOJIb30BAaTh PA3IMYHbIE BUABI JIEATCIHHOCTH IO IIOJYYCHHUIO HOBOTO 3HAHWS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUI0 M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCIE MPHU
CO3JaHUH YYEOHBIX U COIMABLHBIX TPOCKTOB;

(dhopMHUpOBaTh HAYYHBIN THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHUECH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7auyd B 0OpPA30BATEIIBHOU NEATEIBHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3M M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTOTE3Y €€ pelieHMs, HaXOIUTh ApTYMEHTHI JIJIS JIOKAa3aTelIbCTBA CBOUX YTBEPKICHHUIA, 33]JaBATh
MapaMeTpsl U KPUTSPHUH PEIICHUS;

aQHAJIM3UPOBATH IMOJTYYCHHBIE B XOJIC PEIICHMS 3a/Ia4H PE3YIbTaThl, KPUTHUECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHSIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISTh IEJICHANIPABICHHBIN MMOUCK TMEpPeHOCa CPEJCTB M CIIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPENY;

YyMETh TIEPEHOCUTh 3HAaHUS B  T[O3HABATEIBHYID W  MPAKTHYCCKyl0 oOnactu
KU3HECSITCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HWJICH, MpeJiaraTh OPHTHHAIBHBIC IOIXOJbI M PEIICHUS, CTaBUTh
poOJIeMBI M 3a/1a4H, JIOMYCKAIOUE AlTbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCS B PA3IMYHbIX MCTOYHHMKAX HMH(pOpManuu (TEKCTE y4eOHOro mnocolwus,
HAyYHO-TIOMYJISIPHON JHTEpaType, OMOJIOTHYECKUX CIIOBApSIX W CIPABOYHUKAX, KOMITBIOTCPHBIX
0a3ax JnaHHBIX, B MHTepHeTe), aHaIM3UpoBaTh HMH(POPMAIMIO PA3IUYHBIX BUIOB W (HOpM
MIpe/ICTaBICHUS], KPUTUUECKH OLEHUBATh €€ TIOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHbIe METOJbl MpH TMOUCKE U OoTOOpe
OnoslornuecKkoi nHpopMaIuy, He0OXOJMMOM JIJIs1 BBITIOJTHEHHSI YI€OHBIX 33724,

MpUOOpPETaTh OMBIT HCIOJIb30BaHUA WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMPATh ONTHUMANbHYIO (QOpMYy MpeACTaBICHUS OHOJOrHYEeCKOU
nHpopMmanuu (cxembl, TpaduKu, TuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOE€);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeAcTBa IpH paboTe ¢ OMOJOrndyecKou
uHpopmalren: NPUMEHITh XUMUYECKUe, (U3NYECKUE W MaTeMaTH4YeCKHE 3HAKU U CHMBOJIbI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpy, HCHOJb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQJIETh HABBIKAMU pACIIO3HABAHUA U 3alIUTHl  MHPOpMAIMK, HWHDOPMALUMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMH:

1) o0menue:

OCYILIECTBIISITh KOMMYHUKAIIMKM BO BCEX cdepax >KM3HU, aKTUBHO y4acTBOBATh B JHAJIOre
WIM TUCKYCCHUU TIO CYHIECTBY OOCYKIaemoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJEHHUS OTHOCHUTEIBHO BBITIOJHEHHUSI TNpeiaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHI APYTUX YYACTHUKOB JUAJIOTA WU TUCKYCCHUHU);

pacrmo3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHMs, MOHUMATh 3HAYEHHE COIUAIBHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHHUSI KOH(MIMKTHBIX CUTYAIMil, yMETh CMATYATh KOH(PIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3IUYHBIMU CHIOcOOaMU OOIIEHHUS M B3aMMOJCHCTBUS, MOHUMATh HaMEPEHUS
JPYTUX JIIOJIeH, TPOSBISATh YBAKUTEIBHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyITHUpPOBaTh CBOU BO3PAKEHHUS;
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pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

MOHMMATh U UCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUAYaJIbHONH pabOTHI IpU
peneHn OMOIOTHYeCKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHUH y4eOHOH 3a1auu;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBUH C y4€TOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JESTENbHOCTH, OPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIATH IUIaH JCMCTBUMN, pacCpeAeIIATh POJIA C yY4ETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHOU padOTHI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa M KaXJ0T0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE IMPOEKTHI, OLEHUBATh WAEHU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISITh IO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE B pPAa3IMYHBIX CHUTYalUsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaxeHHe, ObITh HMHUIIMATHBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH /1€ICTBUAMM:

1) camoopranu3amnms:

HCIOJIb30BaTh OMOJOTMYECKWE 3HAaHWSA MJIs BBIABICHHS NOpoOJieM M HX pelieHHs B
KU3HEHHBIX M Y4eOHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKMX 3HAHUH 1I€I€BbI€ U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX U TOCTYNKaX MO OTHOIICHUIO K >KMBOM MPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXAIOIIHX;

CaMOCTOSITENIBHO OCYLIECTBIISITh MMO3HABATEIBHYIO AEATEIbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh W (HOPMYIUPOBATH COOCTBEHHBIC 3aaud B 0Opa30BATEIBHOW NEATEITLHOCTH U
KU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIECHUS MPOOJIEMbl C YYETOM UMEIOLIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JIaBaTh OLEHKY HOBBIM CUTYalLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHUN;

JieNiaTh OCO3HAHHBIM BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKON 3PYTUIIUHN B Pa3HBIX 00IaCTAX
3HAHMI, TOCTOSHHO MOBBIIIATh CBOM 00pa30BaTeNIbHBIN U KyJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;

BIIaJIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCuu
JUIS OLIEHKU CUTYAIllH, BBIOOpA BEPHOTO PEIICHHUS;

YMETbH OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI IPYTHUX IPU aHAJIW3€E PE3YJbTaTOB AEATEIbHOCTH;

3) npunsiTHe cedsi M APYIUX:

MIPUHUMATh ce0s, TOHUMasi CBOM HEOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX MPU aHAJINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OIINOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOTO YEJIOBEKa.

HNPEIMETHBIE PE3YJIBTATbBI
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[Ipenmertnsie pe3ynbraThl ocBoeHHs rnporpammbl COO mo Ouosnoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT Crieru(HuUecKre Uit y4eOHoro npenmera «buonorusy HaydHble 3HAHWUSA, YMEHUS U
crocoObl JIeMCTBUH MO OCBOCHHIO, WHTEPHpPETAllMM U MpeoOpa3oBaHHMIO 3HAHUM, BHJIBI
JEATEIbHOCTH TI0 TMOJyYEHUI0 HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHUN B Pa3IUYHBIX y4eOHBIX
CUTYallUsX, @ TAKXKE B PEANbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme
IIpeIMETHBIE PE3YIbTAThl IPEICTABICHBI IO FOJIaM 00yUeHHUS.

[IpenmeTtHbIe pe3yabTaThl OCBOEHUS yueOHOTO TipeameTa «buonorus» ¢ 10 knacce nomxHbI
OTpaxkartb:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJIM OMOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4YHOTO MHPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, pyHKIMOHAIBHON IPAMOTHOCTH Y€JIOBEKa JUIsl pEIIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbiBaTh COAepKaHHE OMOJIOTHYECKUX TEPMHHOB U MOHATUMN: KU3HB, KJIETKa,
opranusm, MeTabo13M (0OMEH BELECTB U MPEeBpaIlleHHe SJHEPTUN ), TOMEOCTa3 (caMoperysuus),
YpOBHEBasi ~ OpraHu3alusi  JKMBBIX  CHCTEM,  CaMOBOCIPOU3BEAEHHE  (pernpoayKuus),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHE u3Jaratb OHOJIOTUYECKHE TEeOpuH (KJIETOYHAas, XpOMOCOMHasi, MyTallMOHHas,
LEHTpaJbHasi JorMa MoJieKylsipHoi Ouonorun), 3akonbel (I. Mennens, T. Moprana, H. 1.
BasuiioBa) u yuenus (0 eHTpax MHOT000Opa3usi U MPOUCXOKACHUS KYIbTYpHbIX pacTeHuit H. U.
BaswuiioBa), onpenenaTs rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

yMEHHE BIaJE€Th METOJIaMU HAy4yHOTO MO3HaHUS B OMOJIOTMM: HAOIIOJEHHE U OIMUCAaHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alsi U MpPOBEACHHE OHOJIOTHYECKOTO
OKCIEPUMEHTA, BBIIBM)KCHHE THIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIYyEMbIMHU
BEIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX DPE3YyJIbTAaTOB, HMCIOJIB30BAaHHBIX HAyYHBIX IOHSTUH,
TEOPHUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJBI HA OCHOBAHUU IOJIY4YCHHBIX PE3YJIbTaTOB;

YMEHHE BBLIEIATH CYIIECTBEHHBIC NMPU3HAKUA BHPYCOB, KIETOK MPOKAPHUOT M DYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHA BEILECTB U
IIPEBpAILEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IUIACTUYECKOIO U JHEPreTH4eckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEHO03a, OIJIOJOTBOPEHMS, Pa3MHOXKCHHUS, UHAUBUAYAIbHOTO DPA3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHUE NPUMEHATh MOJTy4YEHHbIE 3HAHUA U1 OOBSCHEHUS OMOJIOTMYECKHX IPOLIECCOB U
SIBJICHUH, JUI IPUHATHS IPAKTUYECKUX PELICHUH B OBCEIHEBHON )KU3HHU C 1I€JIbI0 00eCIeYeHus
0€30I1aCHOCTH CBOEr0 3[0POBbS U 30POBbSl OKPYKAIOLIMX JIFOJEH, COONIIOJEHHUS HOpPM
IPaMOTHOTO IMOBEJIEHHMsSI B OKPY)KAIOLIEH NpPUPOJHONW cpele, MOHMMaHHE HEOOXOAMMOCTU
UCIOJb30BAHUS JAOCTHKEHUH COBPEMEHHOM OMOJOrMHM M OMOTEXHOJIOTHH JUIsl palMOHAIbLHOIO
IIPUPOJOIIOJIL30BAHNUS;

YMEHHUE pelllaTh 3JIeMEHTapHble TI'eHETHYEeCKHE 33aJadd Ha MOHO- M AUTHOpHIHOE
CKpeLIMBaHKE, CLICIUIEHHOE HaclleZIoBaHHE, COCTABIIATh CXEMbl MOHOTHOPUAHOTO CKpEIIMBaHUS
JUIS IIPE/ICKa3aHysl HACIEN0BAaHNS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTHUYECKUE paboThl, COONIOAATh MpaBUia IpU
paboTe ¢ yueOHbIM U Ja00paTOpPHBIM 000PYOBAHUEM;

YMEHUE KPUTHUYECKH OIICHMBAaTh M HHTEPIPETHUPOBaTh HH(OpMAIUIO OHOJIOTMYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJAOHAYYHBbIE 3HAHUSA W3 PaA3IMYHBIX HCTOYHHMKOB (CpeACTBa
MaccoBOil MH(OpPMAIMK, HayYHO-TIOMYJISIPHbIE MaTepUallbl), STUYECKHE ACHIEKThl COBPEMEHHBIX
UCCIIeIOBAaHUI B OMOJIOTHH, MEMLIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE NHCbMEHHBIE M YCTHbIE COOOIIEHHUs, 0000mas
OMOJIOTUYECKYI0 HMH(POpPMAIMIO M3 HECKOJbKMX HCTOYHHMKOB, TPAaMOTHO HCHOJb30BaTh
MOHATUIHBIN armapat OUOJIOTHH.
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[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» ¢ 11 knacce NOTKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHMA O MECT€ W POJIM OMOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIA/IC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosornu, PyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa ISl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COAEpKaHUE OMOJIOTUYECKUX TEPMUHOB U MOHSITHUI: BUJ, NOMYJIALINS,
reHo(OH ], DBOJIONHS, JBHXKYIIHEC CHUIBI ((PaKTOpPBI) SBOJIOIHH, IPHCIIOCOOICHHOCTh
OpraHu3MOB, BHJI000pa30BaHME, OKOJOTHYECKHE (HAKTOPBL, OSKOCHCTEMA, TPOIYIECHTHI,
KOHCYMEHTBI, PeIyLIEHTHI, IeTIH MUTaHMsI, YKOJIOTHYecKast MMpaMuia, OMOreoeHos, onocdepa;

YMEHME Wu3j1araTh Ouosoruueckue teopuu (BosounoHHass Tteopus Y. JlapBuHna,
CHUHTETHYECKasi TEOPUs FBOJIIOLIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apopliieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHud u nytei 3Bomonuu A. H. Ceseprosa, yueHus o
ounocdepe B. 1. Bepraackoro), onpenensiTe rpaHUIIbl UX MPUMEHUMOCTHU K )KMUBBIM CUCTEMAaM;

YMEHHE BIAJETh METOJIaMU HAyYHOTO MO3HaHUS B OWOJIOTHMHU: HAOIIOACHHUE U ONHUCAHHE
KUBBIX CHUCTEM, I[IPOLIECCOB U SIBICHUN, OpraHM3alusi U MpPOBEACHHE OHOJIOTHYECKOTO
AKCIEPUMEHTA, BBIJBM)KEHHE THUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTU MEXAY HCCIETyeMbIMU
BEJTMYMHAMH, OOBSICHEHHE MOJyYEHHBIX PpEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHH,
TEOPUI U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHbIE MPU3HAKU CTPOCHHS OMOJIOTHYECKUX O0BEKTOB: BHUJIOB,
MOMYJISIUM, TPOAYLIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTEOIIEHO30B M 3KOCHCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUS HKOJIOTMYECKUX (DaKTOPOB Ha
OpraHHu3MBbl, IEPEHOCA BEIIECTB U TIOTOKA SHEPTUU B 3KOCHCTEMAX, aHTPOTIOI'€HHBIX U3MEHEHUH B
HKOCUCTEMAaxX CBOEH MECTHOCTH, KPYTOBOpPOTa BEHIECTB M OHMOT€OXMMUYECKUX ILHKIOB B
ounocdepe;

YMEHHE MPUMEHAThH MOJyYEHHbIE 3HAHUS JUIsl OOBSCHEHHS] OMOJOrHYEeCKHUX IMPOLIECCOB U
SIBIICHUH, JJI IPUHATUS IPAKTUUECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecrieueHus
0€30MacCHOCTH CBOEr0 3JI0OPOBbS M 3I0POBbSI OKPYXKAIOMIMX JIIOJAEH, COOIIOACHUS HOPM
IPaMOTHOTO TMOBEJCHHUSI B OKpYXKAWOIIed MNPUPOAHON cpele, NMOHMMaHHuE HEOoOXOIUMOCTH
HCI0JIb30BAHUSA JOCTHXKEHUI COBpPEMEHHOM ouosoruu TUISE paIoHaIbLHOTO
MIPUPOIOIIOJIL30BAHUS;

YMEHHME pellaTh 3JIeMEHTapHble OHOJIOTHYECKHE 3aJayd, COCTaBISATh CXEMBbI MepeHoca
BEIIECTB M SHEPTUU B IKOcHcTeMax (L[EeMH MUTaHuUs);

YMEHHE BBINOJHATH JTAOOpaTOpHbIE U MpaKTHUecKue padoThl, COOMIOAATh MpaBHiia IMPH
paboTe ¢ yueOHbIM U J1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHME KPUTHYECKH OIICHHBATh U WHTEPIPETHUPOBATH HH(OPMALMIO OHOJIOTHYECKOTO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIC 3HAHUS M3 PAa3IMYHBIX UCTOYHUKOB (CpeicTBa
MaccoBoM uHpoOpMalnMK, HAYYHO-TIOMYJSIPHBIE MaTepualbl), paccMaTpuBaTh TIJI0OAJIbHBIE
9KOJIOTHYECKHEe MPoOIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE NHCbMEHHBIE M YCTHbIE COOOIIEHHUs, 0000mas
OMOJIOTHYECKYI0 HH(POpPMAlMI0O M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m f::g;?;ﬁ:::me PALCIOB M TEM Beero Konrpoasubie | IlpakTuueckue f)lép;g)cﬂ)ll::;lgbﬂme
padoTsbI padoThI pecypebi
: Buonora kak HayKs 2 05 | ips/imedsoo 7416292
2 JKuBbie cuCTeMBI U X OpraHu3aIus 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa IOK
https://m.edsoo.ru/7f41c292
4 KusaeneaTeabHOCTh KIIETKHU 6 1 Etﬁlgg?/(;:?dziorﬁﬂ 41297
5 Pa3zmHOXeHuEe U MHAUBUIYAJIBHOE 5 1 bu6mmoreka [IOK
pa3sBUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 1 bu6mmoreka [JOK
OMOTEXHOJIOI MU https://m.edsoo.ru/7f41c292
8 PezepBHoe Bpems 1 bubmmorera [IOK
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I1O 34 2 4

I[TPOTPAMME
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsI padoThI pecypesI
bu6mmoreka [IOK
! IBOMIOUHOHHAs GHOTIOTHA ; . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HH HA 9 1 05 bubnnorexa [JOK
3emuie ' https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
3 Opranusmb1 1 OKpyKaiomas cpena S 1 https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo01ecTBa 1 9KOJIOTHUECKHE CHCTEMBI 9 1 https://m.eds0o.ru/7f41cc74
5 PesepBHoe Bpemst 2 bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 5 25

I[TPOTPAMME
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https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
No KoJsinuecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoabubie | IlpakTuueckue W3yueHHs o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 buostorus B cucremMe HayK 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM
npupoabl. [Ipaktuueckas pabora
2 Neo 1 «Mcnons3oBanue 1 05 bubmuorexa [JOK
pa3IMYHBIX METOIOB TIPH ' https://m.edso0.ru/863e6122
M3y4YEHUN OMOJIOTHYECKHUX
00BEKTOBY
3 buosnornueckue cucTeMHl, 1 bu6mmoreka [IOK
MIPOIIECCHI M UX U3yUYECHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUN COCTaB KICTKH. 1 bu6mmoreka [IOK
Bosa u MmuHepaibHbIE COJH https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 bubmuoreka [JOK
0eJIKoB https://m.edsoo.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «3yuenue 1 05 bubnuoreka [IOK
KaTaJIMTHYECKON aKTHBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepmeHTOB (Ha IpUMEpe
aMUJIa3bl WM KaTalasbl)»
bubmuoreka [JOK
! YraeBoast. Jiunnys: ! https://m.edso0.ru/863e6870
8 Hyxneunnossie kucnotsl. AT® 1 bubmmorexa [IOK

https://m.edso0.ru/863e6d5c¢
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI U MCTOABI U3YUCHUS

bubmuoreka [JOK

9 kietku. Kiietounas Teopust https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucremMa
Crpoenune s3ykapuoTHYECKOU
kieTku. JlabopatopHast pabora 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/863e716c
TOTOBBIX MUKpOIIpErapaTax u ux
OTIMCAHUE
bu6moreka [IOK
12 OBMeH BeLIECTS HIIH META00IHIM https://m.edso0.ru/863e766¢
bu6moreka [IOK
13 PorocurTes. XemocHHTe3 https://m.edsoo0.ru/863e7c98
. bu6mmoreka [IOK
14 DHepreTueckuii 0omen https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Henenune kaeTku. MuTo3.
15 JlaGopaTtopnast pabota Ne 3 05 bubmuoreka [JOK
«HabmroneHne MUTO3a B KIETKaX ' https://m.edso0.ru/863e7dc4
KOHYMKA KOpEIIIKa JyKa Ha
FOTOBBIX MUKpOITpENapaTax»
16 Buocunres Oenka. Peakiusa bu6mmoreka [JOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e
bubnuoreka [JOK
17 Tpancnsmnus — OMocHHTE3 Oeika https://m.eds00.ru/863e796e
18 Hexerounsie GopMbI )KU3HU — bubnunoreka [JOK
BUPYCHI https://m.edsoo.ru/863e7540
DopMbI pa3MHOKEHUS bubmorexa HOK
19 https://m.edso0.ru/863e81b6

OpraHnu3MoOB

https://m.edso0.ru/863e831e
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bubmuoreka [JOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE
IIOJIOBBIX KIICTOK.
21 OmnonotBopenue. JlabopaTopHast 05 bubnuorexa [JOK
pabota Ne 4 «3yuenue ' https://m.edso0.ru/863e81b6
CTPOEHHS TMOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKPOTIPENapaTax»
29 WnnuBuayanbHOe pa3BUTHE bubnnorexa [JOK
OpraHM3MOB https://m.edso0.ru/863e8436
T'eneTnka — =
23 Hzcsenc:BeHHc?gTKp? 1/(1) Bubmaorexa LIOK
https://m.edso0.ru/863e862
H3MEHYHNBOCTH
KOHOMEPHOCTH H BaHUS
24 ?I?)I/IZHZK:]I;. &ZHOFE%J;E;{; bubmorexa [TOK
https://m.edso0.ru/863e8878
CKpEIlIMBaHHUE
%5 | Zoconnemmmomorn bu6mioera LIOK
https://m.edso0.ru/863e89a4
HAacJIeI0BaHUs MPU3HAKOB
CuenjieHHOE HacJICIOBaHUE
npusHakoB. JlabopaTtopHas
o
26 gZS}(I);:TJ:”}OSB<${)SI¥::I?;)CHHHOFO u 0.5 bubmorexa [IOK
' https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y
JpO30¢ Il HA TOTOBBIX
MUKpOIIpenapaTax
27 'enetuka nona. Hacinengosanue bu6mmoreka [JOK
[IPHU3HAKOB, CIEIUIEHHBIX C IOJOM https://m.edso0.ru/863e8c60
M3MeHYnBOCTb.
o8 Henacnencrsennas 05 bu6mmoreka [JOK

M3MeH4YMBOCTb. JlaboparopHas
pabota Ne 6. zyuenue

https://m.edso0.ru/863e8efe
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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
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MO (UKAITIOHHOK
U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO PsAa U
BAPUALIMOHHON KPUBON

HacnencrtBeHHast HN3MEHUYHUBOCTD.

29 Jlaboparopuas pabora Ne 7. 1 05 bubnuorexa [JOK
«AHaJIHM3 MyTalMi Y IPO30PHITBI ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOIIpenaparax»
bubmmoreka [{OK
30 T'eneruia uenosexa 1 https://m.edso00.ru/863e8d78
PesepBubrit ypok. O600111eHUE TTIO
31 teMe «HacneacTBeHHOCTD U 1
W3MEHYHUBOCTH OPraHU3MOBY
32 Cenexius Kak HayKa ¥ TpoIece 1 bubmorexa LIOK
https://m.edso0.ru/863e9214
33 MeToabI ¥ OCTHKEHUS 1 bu6mmoreka [IOK
CEJICKIIUH PACTEHUI U KMBOTHBIX https://m.edso0.ru/863e9214
34 buoTexHosorus kak oTpacib 1 bubmuorexa [JOK
MIPOU3BOJICTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
u/n Tema ypoka Beero Konrpoabubie | IlpakTuueckue W3ydenus o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
1 DBOJIIOIMS U METOJIBI €€ 1 bubnuoreka [JOK
U3yYCHUS https://m.edsoo.ru/863ea20e
2 Hcropus PasBHTHA 1 BI/I6J'I.I/IOT€Ka HOK
MPEICTaBICHUN 00 IBOJIFOIIUN https://m.edso0.ru/863e9570
bubmmoreka [{OK
3 MuikpooBosioNHs . https://m.edsoo.ru/863e9cle
[MTomymsiust Kak dJIeMeHTapHast
€IMHUIIA BHJIA ¥ SBOJTFOITHH.
bu6moreka [IOK
4 Jlaboparopras pabora N 1 . 05 https://m.edso0.ru/863e99c6
«CpaBHEHHE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHIO»
5 JIBmKyImue cuitbl (3JIEMEHTapHBIC 1 bubmuorexa [JOK
(bakTOpBI) SBOIONUN https://m.edsoo.ru/863e9da4
6 EcrecTBennslit 0TOOD 1 €ro 1 bubmuorexa [IOK
(bopMbI https://m.edsoo.ru/863e9ed0
Pe3ynbratel sBosIOIUY:
MIPUCTIIOCOOIEHHOCTh OPraHU3MOB
1 BUJI000pazoBaHue.
bu6mmoreka [JOK
! JlaGopatopuas pabora Ne 2 ! 05 https://m.edsoo.ru/863e9fde
«Ornucanue NpucrnocoOIeHHOCTH
Oopranu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa»
3 Hamnpanenus u nyru 1 bubnuoreka [IOK
MaKpOIBOJIIOIIUU https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BoMIONINN 1
10 Uctopus xu3Hu Ha 3emie u 1

METOMBI €€ HN3YUYCHHA
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11 ['unoTe3bl NpOUCXOKACHUS bubmmoreka [IOK
’KU3HU Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazBuTne xxu3Hu Ha 3emMiie 1o bubmmoreka [{OK
3paM | MepHoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITBI YBOJOIIH
PacTUTEILHOTO U )KUBOTHOTO
13 mupa. [Ipaktuyeckas padora Ne 1 05 bubnnorexa [JOK
«M3yueHne UCKOTTaeMbIX ' https://m.edsoo.ru/863ea8bc
OCTAaTKOB PAaCTCHUU U JKHBOTHBIX
B KOJUICKITHSIX)
14 CoBpemMeHHast cuctema bubnuoreka [JOK
OpPraHUYeCcKOT0 MUpa https://m.edsoo.ru/863ea48e
15 OBOIIONUS YEJIOBEKA bu6moreka [IOK
(anTpOMOreHe3) https://m.edsoo.ru/863eac2c
16 JiBukymmue cuibl (hakTopsl) bubnuoreka [IOK
aHTPOTIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaTUH YBOJIOIHH
9eoBeKa
18 YenoBeueckue pacel U bubmuorexa [IOK
MIPUPOIHBIC aJaNTaIllii YeTOBEKa https://m.edso0.ru/863eaeca2
Peseprubiit ypok. O60011eHUE IO
19 Teme «Bo3HUKHOBEHHE U
pa3BUTHE KU3HHU HA 3eMIIe)
20 OKoJiorus Kak Hayka
21 Cpensl oOuTaHus u bu6mmoreka [JOK
9KOJIOTHYECKHE (HaKTOPbI https://m.edsoo.ru/863eafec
AbGuoTtnyeckue (HakTopsl.
JIaGopatopHas pabota Ne 3.
29 «Mopdonoruueckue 05 bubnuoreka [IOK

0COOEHHOCTH pacTeHui u3
Pa3HBIX MECT OOUTAHUSY.
JIaGopatopHas pabota Ne 4.

https://m.edso0.ru/863eb10e
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https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BnusiHME cBETA HA POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

bubmmoreka [{OK

23 buorueckue paxroper . https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomysitun. [IpakTudeckast

24 pabota Ne 2 «IToncuér 1 0.5
IJIOTHOCTH TIOTYJISIIIAIA Pa3HBIX
BHUJIOB PACTECHHIN»

o5 Coo01ecTBa OpraHnu3MoB — 1 bubnuorexa [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI 1 bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTen

27 3KOCUCTEMBI. DKOJIOTHUYECKHE 1 bubmuorexa [JOK
nupaMuabl. CBOHCTBA SKOCHCTEM. https://m.edso0.ru/863eb5fa
Cykueccust

28 [TpupoaHBIE YIKOCUCTEMBI 1

29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

30 buocdepa — rinobanpHas 1 bubmuoreka [JOK
HKOCHCTEMA 3EMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmuorexa [JOK
orochepsl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B buochepe 3emiu 1

33 CocymiecTBoBaHUE IPUPOBI U 1 bubnunoreka [JOK
4eI0BEYCCTBA https://m.edsoo.ru/863ebale
PesepBHbiit ypok. O600mIeHE

34 TeMbl «Coo0I111ecTBa 1 1
9KOJIOTHYECKHE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I1O0 34 25

I[TPOTPAMME
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https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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