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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3zpaboTke nmporpamMmsl 1Mo OMOJIOTHH TEOPETHUYECKYIO OCHOBY ISl ONPEACTICHUS MOAX00B K (JOPMHUPOBAHUIO COJICPKAHUS YI€OHOTO
npeameta «buosorusi» cocraBuwiu: KoHuenryaibHbie nojoxeHus GI'OC COO o B3anMO0OOYCIOBICHHOCTH IIEJIeH, COAEpkKaHUs, PE3yJIbTaTOB
oOy4yeHus u TpeOOBaHMK K YPOBHIO MOJrOTOBKH BBIITYCKHHKOB, TOJ0KEHHUSI 00 00IMX LEISIX ¥ NPUHIUIAX, XapaKTEPU3YIOMINX COBPEMEHHOE
COCTOSTHUE CHCTEMBI cpeqHero obmiero obpasoanus B Poccuiickoit denepanuu, a Takke MOJIOKEHUS O CrenuduKe OMOoJoruu, € 3HAYCHUH B
MO3HAHWU JKMBOH TPUPOABI M OOECIEYeHUH CYIIECTBOBAHMS ueloBeueckoro obOmiectBa. COriacHO Ha3BaHHBIM IOJIOKEHHSIM, OTIPE/ICICHBI
OCHOBHBIE (DYHKIIHH ITPOTPAMMBI T10 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosnoruu Ha€T TPEACTABICHHE O IeNIX, 00 oOmiel crpaternu OOydeHUs, BOCIMUTAHUS M Pa3BUTHSI, OOYUaAIOIIMXCS
cpeacTBamMu ydeOHoro npeameta «buosorus», onpeaenset o0g3aTenbHOE IPEAMETHOE COJEPIKAHUE, €r0 CTPYKTYPY, paclpeiesieHue o pasesiaM
¥ TeMaM, peKOMEHTyeMYIO ITOCIIEI0BATEIBHOCTh U3YUeHHsI y4eOHOTO MaTepHala ¢ y4€TOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH
00pa3zoBaTeNIbHOTO MPOIIEcca, BO3PACTHBIX 0COOEHHOCTEH 00yUJaroIIUXCs.

B nporpaMme 1o OMOJIOTHH TaKKe YYUTHIBAIOTCS TPEOOBAHUS K INIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM pe3yIbTaTaM
oOyueHuss B (OPMUPOBAHHWU OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOU EATENbHOCTH/YUeOHBIX NEHCTBHUI, OOy4yaromuxcs MO OCBOEHHUIO
coJiep’KaHus OMOJIOrH4YecKOro oopa3zoBaHMUsl.

B nporpamme no 6uosnoruu (10—11 xnaccel, 6a30BbIi ypOBEHb) pealn30BaH MPUHIMI MPEEMCTBEHHOCTH B U3Yy4€HUH OMOJIOTHH, Oiaroaaps
YeMy B HEW MpOCMaTpHBaeTCsl HANPaBICHHOCTh HA Pa3BHTHE 3HAHWH, CBSA3aHHBIX C (DOPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PCHH,
LIEHHOCTHBIX OPHUEHTAIMi JIMYHOCTH, HKOJIOTUYECKOTO MBIIUICHUS, MPEICTaBICHUNH O 30POBOM 00pa3e >KU3HU U OepeHbIM OTHOUICHHEM K
OKpYyXarolei mpupoaHoi cpene. [loaromy Hapsiay ¢ u3ydeHneM o01meOnoIOrHIeCKX TEOPUH, a TAK)KE 3HAHUM O CTPOSHUH KUBBIX CHCTEM Pa3HOTO
paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HUX MPOIECCOB B MPOrpaMMe MO OHOJIOTHUH YIEIEHO BHHUMAaHHUE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHWI B MOBCEHEBHOM JKU3HHU JJISl pEIICHUS TPUKIIAJAHbIX 3324, B TOM YHCIIe: MPOQPHIAKTUKHI HACIEICTBEHHBIX 3a00JIEBaHNUI YeI0BeKa, ME TUKO-
TFeHEeTUYECKOTO KOHCYJIbTHPOBAHMsI, 0OOCHOBAHMS 3KOJOTMYECKH LelIecooOpa3HOro MOBEACHHS B OKpYXAloIleW NpUpOJHOW cpele, aHauu3a
BIIUSIHUSL XO3HCTBEHHOM /E€ATEILHOCTH YeJIOBEeKa Ha COCTOSIHUE NMPUPOIHBIX U UCKYCCTBEHHBIX SKOCUCTEM. Y CHIIEHHE BHUMAHUS K MPUKIAIHON
HaIMpPaBJIEHHOCTH y4eOHOTO mpenmeTa «buonorusy npoauKTOBaHO HEOOXOIUMOCThIO OOeCTieUeHuUs YCIOBUM AJIsl pEIeHUs OJJHOU U3 aKTyalbHBIX
3a/la4 MIKOJIBHOTO OHOJIOTHYECKOro oOpa3oBaHMs, KOTOpas mpernosiaraer (GOpMUPOBAHHE Y OOYYaroIIMXCSl CIIOCOOHOCTH aJalTUPOBATHCA K
W3MEHEHUSIM TUHAMHYHO Pa3BUBAIOLIETOCS COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHe cpemHero oOimiero o0Opa3oBaHHs 3aHMMaeT BakHoe Mecto. OHa oOecneunBaeT (OpMUPOBAHHE Y OOYYArOIIMXCS
MPEJICTaBICHU O HAYYHON KapTUHE MUpA, pacliupseT W 00oOIIaeT 3HaHUSA O XUBOUM MpHUpoje, €€ OTIMYUTENIbHBIX MPHU3HAKAX — YPOBHEBOU
OpraHHU3aIMH U SBOJIOIHH, CO3AaET YCIOBUS AJIs: TO3HAHUS 3aKOHOB >KUBOM MPUPOIbl, (hopMUpOBaHUS (DYHKIIMOHATIBHOM IPaMOTHOCTH, HABBIKOB
3I0pOBOTO M 0€30macHOr0 00pa3a )KU3HH, SKOJIOTHYECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOIICHHUSI K )KUBOM MPUPOJIE U YEIIOBEKY .

Bonpiioe 3HaueHne OMONOTHS MMEET TAKXKE JIs PEIIEHUS BOCIUTATENIBHBIX W Pa3BUBAIOMIMX 33/a4 CpeAHEro oOiiero oOpa3oBaHMUS,
couuanuzanuu odydaromuxcs. M3ydenue Ouosioruu obecredynBaeT YCJIOBUS A (GOPMHPOBAHUS MHTEIEKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U
MH(GOPMAIMOHHBIX HAaBBIKOB, 3CTETUYECKON KYJIbTYphI, CHOCOOCTBYET MHTETpallMyd OHMOJIOTHYECKUX 3HAHUM C NpPEACTaBICHUSMHU M3 JPYTUX



y4eOHBIX MPEIMETOB, B YACTHOCTH, (DM3MKU, XUMHUHU U Teorpaduu. Ha3BanHbie MonoKeHUs: 0 MpenHasHauYeHUH yaeOHoro npeamera «buomorusny
COCTaBHJIM OCHOBY JJIsI ONIPEICIICHHUS MTOIX0I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TO COJICPIKAHUS, IPEJCTABICHHOTO B IPOTpaMMe 10 OHOJIOTHH.

OT10op conepkanusi yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE OCYHIECTBIEH € MO3ULHUI KYJIbTypOCOOOPa3HOTO IMOJAXOMa, B
COOTBETCTBUH C KOTOPHIM 00yJaromuecs JOKHBI OCBOUTD 3HAHHUSA M YMEHHS, 3HAYUMbIE I POopMUPOBaHUs OOIIEH KYITbTYpBI, OMPEICIISIONINe
aJICKBaTHOE TOBEJICHUE YEJIOBEKA B OKPYKAIOIICH MPUPOIHOHN cpesie, BOCTPEOOBAHHBIC B MTOBCEHEBHOM KU3HU U MPAKTUICCKOU JCSITEILHOCTH.
Ocoboe MecTo B ATOW CHUCTEME 3HAHHWHA 3aHMMAIOT JJIEMEHTBI COJACPIKaHMsI, KOTOPBIC CIIY)KaT OCHOBOHU Il ()OPMHUPOBAHUS TPEICTABICHUN O
COBpeMeHHOﬁ eCTeCTBeHHO-HayT-IHOI\/JI KapTUHC MHpa U OHCHHOCTHBIX OPUCHTAUUAX JIUYHOCTH, CHOCO6CTBYIOHII/IX rymanu3anuun OHMOJIOTMYECKOTO
oOpa3oBaHUsI.

CTpyKkTypupOBaHHUE COACpXKaHUSA YyIeOHOTO Marephaja B MPOrpaMMe Mo OWOJIOTHH OCYIIECTBICHO ¢ YIETOM MPHOPUTETHOTO 3HAYCHHUS
3HaHUN 00 OTJIMYUTENBHBIX OCOOEHHOCTSIX KUBOW MPUPOIbI, O €€ YPOBHEBOW OpraHM3alliy M 3BOJIIOIUHU. B COOTBETCTBUM C 3THUM B CTPYKTYpe
yaeOHoro TipeiMeTa «bruoorus» BRIICICHBI CIEAYIONINE CoJepKaTeabHbIe TMHUH: «brosiorus kak Hayka. MeTo1bl Hay4HOTO Mo3HaHus», «Kierka
Kak OnoJsiorrudeckasi cucteMay, «OpranusM kak orosiornueckasi cucremay, «CucreMa 1 MHOroo0pasue OpraHndecKoro MUpay, « IBOJIIOIIHS KUBO i
MIPUPOJIBIY, «DKOCHCTEMBI M MPUCYIIHE UM 3aKOHOMEPHOCTH.

Ienp wm3ydeHuss ydeOHoro mnpeaMera «buosnorus» Ha 0a30BOM ypOBHE — OBIAJCHHE OOYJAIONUMHUCS 3HAHUSAMH O CTPYKTYPHO-
(YHKIIMOHATBHOW OpraHMU3alMy )KUBBIX CUCTEM Pa3HOTO paHra v NpuoOpeTeHre yMEHUN HCMOIb30BaTh 3TH 3HAHUS JJISi TPAMOTHBIX JIEHCTBUH B
OTHOIIEHUH OOBEKTOB JKUBOM MPUPOJIbI U PELIEHUS PA3IUYHBIX KU3HEHHBIX TPOOIIEM.

JlocTikeHue ey u3ydeHus yaeOHoro npenmera «bronorus» Ha 6a30BOM ypOBHE 00€CTIEUMBACTCS PEIICHUEM CIISTYFOITNX 3a1a4:

OCBOEHHE OOYYAIOIIMMHUCS CHUCTEMBI 3HAHMH O OHOJOTHMYECKHX TEOPHSIX, YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX, MpaBMIIax,
CITy)KaIllMX OCHOBOW i1 (POpMHUPOBAHMS TPEICTABICHUNH O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O METOJaX Hay4yHOTrO TO3HaHUS, CTPOCHUH,
MHOTO00pa3ui U O0COOCHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHS OPraHHM3allWH, BBIAAIONINXCS OTKPBITHSIX M COBPEMEHHBIX HCCIICIOBAaHUSIX B
OMOJIOTUH;

(dbopMupoBaHHe y 00YJaIONINXCS TO3HABATEIBHBIX, MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B MpoIlecce aHau3a JaHHBIX O MYTAX
pa3BUTHS B OMOJIOTMH HAYYHBIX B3TJISAI0B, HJICH U TIOJIX0/I0B K H3YYEHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIlny;

CTaHOBJICHUE Yy OOYYarOmMXCsl OOIIeH KyIbTyphl, (YHKIIMOHAIHHON I'PaMOTHOCTH, Pa3BUTHE YMEHHH OOBSCHITH U OIICHUBATH SIBICHUS
OKPYKAOIIIEero MUpa >KUBOH MPHUPOJIbI HA OCHOBAHUU 3HAHHWH U OIBITA, TOJYYCHHBIX TIPU U3yYCHUN OMOJIOTHH;

dbopmMupoBaHHe y 00yJaIONINXCS YMEHUH WIUTIOCTPUPOBATh 3HAUYECHUE OMOJIOTMUECKUX 3HAHWHM B MPAKTHUECKOW JEATEILHOCTH YEJIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH M arpoOHOTEXHOJIOTHIA,

BOCIIMTAaHUE YOCKIEHHOCTH B BO3MOYKHOCTH IO3HAHMS YEIOBEKOM YKHMBOW IMPHUPOJBI, HEOOXOJAUMOCTH OCPEKHOTO OTHOIICHUS K HEW,
COOJIFOJICHHSI STHYECKIX HOPM IIPH MPOBEJICHUN OMOJIOTUYECKUX UCCIICTOBAHUIA,

OCO3HAHHME IEHHOCTH OWOJOTMYECKMX 3HAHWUH JUIS TIOBBIMICHHUS YPOBHS 3KOJOTMYECKOW KYJIbTYPbI, sl (OPMHUPOBAHUS HAYYHOTO
MHUPOBO33PEHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUHM ¥ YMEHUH B TIOBCETHEBHOMW >KMU3HU ISl OIIEHKHU TOCTIEACTBUI CBOEH e TeTbHOCTH MO0 OTHOIICHUIO K
OKpYyKarolei cpeae, COOCTBEHHOMY 3/I0pOBbIO, 000CHOBaHME U COOTIOACHNE Mep MPOPHUIAKTUKH 32a00I€BaHUIA.



B cucreme cpeanero o6mero oopazoBanus «buonorus», uydaemas Ha 6a30BOM ypOBHE, SIBJISIETCS 00S3aTENbHBIM YYEOHBIM IPEAMETOM,
BXO/ISIIIIUM B COCTaB MPEeIMETHOH 001acTu «EcTecTBeHHO-HAYYHBIE TIPEAMETHD».

[Ipeyiaraemslii B mporpaMme 1o OMOJIOTHUH ITEPEUeHb JTa00PATOPHBIX U MPAKTUUYECKUX PAOOT SIBIISETCS PEKOMEHAATEIbHBIM, YUUTEIb JIEIaeT
BBIOOp TpOBENEHHs JT1a00OPATOPHBIX PAabOT M OMBITOB C YYETOM WHAWBUIYAJIBHBIX 0COOEHHOCTEH 00y4aromumxcs, CIHCKa SKCIIEPHUMEHTAIbBHBIX
3aJJaHnl, TIpeAIaraeMbpIX B paMKax OCHOBHOTO TOCYJAapCTBEHHOTO 3K3aMeHa 10 OUOJIOTHH.

Jlannast paboyasi mporpaMMa COOTBETCTBYET (hefiepaibHOM pabodeil mporpaMMe COOTBETCTBYIOMIETO YPOBHS 00pa30BaHUs, YTBEPKIACHHON
nporpaMmoii MunucrepctBa npocsetienust Poccuiickoit @enepanuu ot 18.05.2023 Ne 371.

[Tpu pa3paboTke yueOHO mporpaMMbl NCTIONB30BaH «KOHCTPYKTOp pabovmx mporpammy, pasMenIéHHblil Ha noprane «EquHoe copepkanue
obmero oopazoBanus» 1o aapecy https://edsoo.ru/konstruktor-rabochih-programmy/.

Jist u3yuenus Onosoruu Ha 6a30BOM YpPOBHE CpeiHero ooimiero oopazoBanus oTBoAuTCs 68 yacos: B 10 kimacce — 34 gaca (1 yac B Heneno),
B 11 xmacce — 34 yaca (1 yac B HeZeIIO).



COIAEPKAHUE OBYUYEHUS
10 KJIACC

Tema 1. Buosiorusi Kak Hayka.
buosorus xak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU H IPYTUMH €CTECTBEHHBIMH HayKaMH, (pruiocodueil, STUKOM, ICTETHK O
1 ipaBoM. Poss Ouosnoruu B popMUpOBaHUN COBPEMEHHON HaydYHOU KapTHHBI MUpa. CrcTeMa OMOJIOTHYECKUX HAYK.
MeTtoipl MO3HAHUS KUBOW HPUPOJbl (HAOMIOJEHUE, SKCIIEPUMEHT, ONMCAHHUE, U3MEpPEHUE, Kiaccuukalus, MOJSIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JaHHBIX).
Hemoncrpaumu: [Toprpersr: Y. Japsun, I'. Mennens, H. K. Kosbuos, k. Yorcon u @. Kpuk.
Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBDY.
JlabopaTopHble U NPAKTHYECKHE PAadOThI:
[IpaxTueckas padota Ne 1. «Vcnonp3oBanue pa3TM4HbIX METOJIOB IIPU U3YUYEHUU OMOJIOTMUYECKUX OOBEKTOBY.
Tema 2. 7KuBble cucTeMbl U HX OpPraHU3aLMA.
JXusble cucreMbl (OMOCHUCTEMBI) KaK MPeAMET U3yueHus: 6uonoruu. OTiInyune )KUBbIX CUCTEM OT HEOPTraHUUECKON IPUPO/IBL.
CpoiicTBa OmocHCTEeM W WX pa3zHoOOpa3ue. YPOBHM OpraHU3alMM OMOCHCTEM: MOJICKYJSIPHBINA, KJIETOYHBIA, TKAaHEBBIH, OpraHU3MEHHBIMH,
MOMYJISIIIMOHHO-BUI0BOM, SKOCUCTEMHBIHN (OMOTeoleHOTHUECKU ), OnoCcepHBIii.
Jdemoncrpanuu: Tabmuib! U cxeMbl: «OCHOBHBIE MPU3HAKH KU3HU», « Y POBHH OPTaHU3AIUH YKHUBOU MPUPOIBI».
Ob6opynoBanue: moaens Mosiekyasl JJHK.
Tema 3. XuMHUYecKHUil COCTAaB U CTPOCHUE KJIETKH.
XHWMHUYECKUH COCTAB KIETKA. XMMHUUYECKHE 3JIEMEHThI: MAaKpO3JIEMEHTHI, MUKPO3JIEMEHTHI. Boaa 1 MUHEpaIbHbIE BEIIECTBA.
OyHKIMU BOJBI U MUHEPaIbHBIX BellecTB B KieTke. [loanep:kanne ocMOTHYECKOTO OanaHca.
benku. CoctaB u crpoenue 0e1koB. AMHHOKHCIOTB — MOHOMEpHI OenkoB. HezameHnMble 1 3aMeHUMbIe aMUHOKUCIIOTHL. AMUHOKHUCIIOTHBINA COCTAB.
YPOBHU CTPYKTYpbI OEIKOBOW MOJIEKYJbl (MEpBUYHAS, BTOPUYHASA, TPETHUHAs U YETBEPTUUHAS CTPYKTypa). XUMHUYECKHE CBOWCTBA OENKOB.
buonorndeckue GyHKIIUU OCIKOB.
®epMeHThI — OHosIoruueckue karaauzatopbel. Ctpoenue GepMeHTa: akTUBHBIA LEHTp, cyocTpaTHas cnenuduinocts. Kodpepmentsl. BuraMuHsl.
Otnnuust GepMEHTOB OT HEOPTaHUYECKUX KaTaaIu3aTOPOB.
VYrneBoapl: MOHOcCaxapuabl (IJIIOKO3a, pubo3a U J1e30Kcupub03a), nucaxapuibl (caxaposa, JIaKT03a) M IoJIMcaxapuabl (Kpaxmall, TJIUKOTEH,
1emtono3a). buonorunueckue GyHKIMH YTIIeBOIOB.
Jlunuael: Tpuraunepuasl, Gochomunuasl, crepounsl. ['uapodunsHo-ruapodoOHble cBoiicTBa. buonorndeckue GyHkiuu nunuaos. CpaBHeHHE
yIJ€BOJIOB, OCIKOB U JTUMUA0B KaK HCTOUHHUKOB SHEPTHUH.
Hykneunossie kucnotsl: JJTHK u PHK. Hykineotuasl — MoHOMepbl HykiieMHOBBIX KUciOT. Ctpoenue u ¢pynkuuu JJHK. Crpoenune u ¢pynkuun PHK.
Bunet PHK. AT®: ctpoenue u QyHKIHH.
[uTtonorus — Hayka o kietke. Knetounas Teopust — mpuMep B3auMOJICHCTBUS Hel U (PaKkTOB B HAYUHOM MO3HAHUU. MeTO bl U3ydeHUs KIETKH.
Knetka kak 1ienoctHas xuBas cucrema. OOIIre npu3Haky KJIETOK: 3aMKHYTasl HapykHasg MmemOpana, monekynbsl JIHK kak renetudeckuii anmapar,
cucTeMa CUHTe3a Oernka.



Tunel KIETOK: dyKapuOTHUYeCKass W IMpokapuoThueckas. OcoOEHHOCTH CTPOSHUS MPOKAPHOTUYECKOW KieTKu. Kierounas creHka OakTepuid.
Crtpoenue sykapuoTudeckoi kieTku. OCHOBHbBIC OTINYUSL PACTUTEIBHOM, )KUBOTHOU U TPUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX (yHkuuu. [Inazmarudeckas memOpana, e€ CBOWCTBA M (DYHKIIHH.
Huronna3ma u e€ opranousibl. OqHomemOpannbie opranou bl kietku: II1C, anmnapat ['onbmxu, mu3ocomsl. [loyaBTOHOMHBIE OPraHOUIBI KIIETKH:
MUTOXOHJIpUH, TIacTuAbl. [Iporcxosxaenre MuToxoHapuii ¥ iactua. Buasl mnactun. HememOpaHHbIe OpraHOUIbI KIIETKH: PUOOCOMBI, KJIE€TOYHBIH
LEHTP, [ICHTPUOJIU, PECHUYKH, KI'YTUKH. DYyHKIIUM OPraHOUIOB KIETKU. BrimtoueHusl.

SAnpo — perynsitopHbIid eHTp KiIeTku. CTpoeHue spa: siuepHasi 000JI09Ka, KapruoIia3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIETKE.

Hemoncrpaumu: [Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lneliaen, P. Bupxos, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®@pankiun, K. M.
Bboap. narpammer: «PacnipeneneHue XUMHYECKUX SJIEMEHTOB B HEXKUBOU TIpUpoie», «Pacnpeneenne XuMUIeCKUX AJIEMEHTOB B )KHUBOM MPUPOJIE».
Tabmumpr u cxemsl: «llepuoanueckass Tabnuua XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHEe MOJIeKyabl BOJbD», «buocunTes Oenka», «CtpoeHHe
MoJekynbl Oenkay, «Ctpoenune Qepmenta», «Hykmennoswle kucinoTel. JIHK», «Ctpoenue monexkynst AT®», «CTpoeHue 3yKapuOTHUYECKOU
KJIETKW», «CTpOEHUE )KUBOTHOU KIIETKN», «CTpOCHUE PACTUTENBHOM KIETKNY, «CTpOEHHE MPOKAPUOTUYECKOMN KIETKH», « CTpOEHUE sapa KIETKN»,
«YrneBonsl», «JINTHIBD).

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHME Il TIPOBEACHUSI HAOMIONEHUM, W3MEPEHUM, SKCIEPUMEHTOB, MHUKPOTIPEIapaThl
PaCTUTENBHBIX, )KUBOTHBIX M OAKTEPHAIbHBIX KIETOK.

JlabopaTopHble U NPaKTHYECKHE PadOThI:

JlabGopaTtopnas padota Ne 1. «/3ydyeHne KaTaTUTHIECKON aKTUBHOCTH ()epMEHTOB (Ha MMPUMEPE aMHUJIa3hbl TN KaTallasbl)».

JlabopaTtopnas padota Ne 2. «3ydeHne cTpoeHus KIETOK PaCTEHUM, )KUBOTHBIX M OAKTEPHI 10T MUKPOCKOTIOM Ha TOTOBBIX MHKpOIIpEnapaTax u
UX ONHCAHUEN.

Tema 4. ’KuzneneiTeJLHOCTh KJIETKH.

OOmeH BemecTB, WK METa00JIM3M. ACCUMUIAIMS (TJIACTUYECKUH OOMEH) U TUCCUMMIIAIINS (SHEPreTUYECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO
nporecca Metadosin3ma. Posib 3aKOHOB COXpaHEHUs BEUIECTB U YHEPTUH B IOHUMaHUHM MEeTa0o0IM3Ma.

Tunsl oOMeHa BemiecTs: aBTOTpOGHBIN U TeTepoTpodHbIi. Poib ¢pepMeHTOB B 0OMEHE BEIIECTB U MPEBPALLIEHUU SHEPTUU B KIIETKE.

®dortocunres. CBeroBas U TeMHOBas (Pa3bl porocunHTesa. Peakiuu Gotocunrtesa. DpdexkTuBHOCTh hoTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A [Tl KU 3HU
Ha 3emJie. Biiusnue yciaoBuii cpeibl Ha OTOCUHTE3 U COCOOBI MOBBIIIEHHS €T0 MPOJTYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUU.

XeMocuHTe3. XeMOCHUHTE3UpYIoIIe OakTepun. 3HaYeHHEe XeMOCHHTE3a JUIsl )KU3HU Ha 3eMIie.

DHepreTudeckuii oOMeH B KieTke. Paciienienue BemecTB, BbIICICHHE U aKKyMYJIMPOBAHUE YHEPTUU B KJIETKE. DTalbl YHEPreTUUECKOro oOMeHa.
I'mukonus. bpoxenne u ero Buasl. KuciopoaHoe okucienue, win kietouyHoe apixanue. OkucnutensHoe gochopunupoBanue. IhdekTuBHOCTH
SHEPreTHYECKOro oOMeHa.

Peakiun matpuuHoro cunresa. ['enetnueckast nundopmarus u JJHK. Peanuzanus renernueckoit nHpopmarum B kietke. ['eHeTH4ecKuit Ko U ero
cBoiictBa. Tpanckpumius — maTpuunbiii cuaTe3 PHK. Tpancnsuus — 6nocunTtes 6enka. Jtansl TpaHcaauuu. KoaupoBanue aMUHOKUCIOT. Poib
pubocom B OMocHHTE3€ OernKa.



Hexnerounsie popmbl )ku3HU — BUPYCHI. MlcTopus oTkpeiTust BUupycoB (/1. . IBanoBckuit). OCOOEHHOCTH CTPOCHUS U )KU3HEHHOTO [IUKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuii, KUBOTHBIX M YeJIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmynoneduuunra yenoseka (BIUY) — Bo3Oyaurens
CIINa. OGpaTtHast TpaHCKpUIILHS, peBepTa3a u uHTerpasa. [Ipodunakruka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUM.

Jemoncrpauuu: Iloprpersr: H. K. Konbnos, /I. Y. BanoBckuii, K. A. Tumupsses.

Tabmuie! 1 cxembl: « Tunbl muTaHusgY, «MeTadbonu3m», « MUTOXOHAPHUSD», « IHEPreTUICCKH 00MeH», «XoporacTy, «PorocunTe3y, «CTpoeHue
JHK», «Ctpoenne u pyHkunoHnupoBanue renay, «Cunres 6enkay, «I'eneTnueckuii Koy, «Bupyce», «bakrepuodarny, «CTpoeHue u )KU3HESHHBIH
uuki supyca CIIN/1a, 6axrepuodaray, «Pemmxkanus JHK».

Ob6opynoBanue: Moaenu-ammnkanun «Y asoenue JJHK u tpanckpunmusy, «bunocunres 6enka», «CTpoeHue KiIeTkm», Moaenb cTpykrypsl JJTHK.
Tema S. PazMHOKeHHe U HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounsli nuki, wim >ku3HEHHbIM HUKNT kieTku. WHTepdasa u murto3. Ilpomecchl, mporekaromue B uHTepdasze. Permnukanus — peaxuus
matpuuHoro cunre3a JJHK. Crpoenune xpomocom. XpoMOCOMHBIH HabOp — KapHOTHUIl. JMMJIOUIHBIA M TalJIOUIHBIH XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. [{luTosornyeckue OCHOBBI Pa3MHOKEHUS U UHIAUBUIYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Jenenne knetkn — muto3. Ctaguu muto3a. IIponeccel, npoucxoaaniye Ha pasHbIX CTaAUAX MUTO3a. BHOJIOTMYECKU CMBICIT MUTO3A.
[Iporpammupyemasi rudesb KIETKH — arornTo3.

@®opMBl pa3MHOXKEHHMSI OpPraHM3MOB: Oecrosioe W IoJIoBoe. Buapl 0ecrnojioro pa3MHOXKEHHs: JelieHHE HaJABOE, IOYKOBAaHHE OJHO- U
MHOTOKJIETOUYHBIX, CIOPOOOpa30BaHKe, BET€TATUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KJIOHUPOBAHNUE OPTraHU3MOB, €r0 3HAUEHHE IS CEJIEKIIHH.
[TonoBoe pa3MHOXKEHHE, €T0 OTIINYHNS OT OECIOIOroO.

Meiio3. Craauu mero3sa. [Ipoueccsl, mpoucxoasiye Ha cTagusx merosa. [loBenenne xpomocom B Merose. Kpoccuarosep. brosornueckuii CMbICII
U 3HaYCHHUE MEH03a.

["ameTorenes — npouecc 06pa3oBaHUs MOJIOBBIX KJIETOK Y )KMBOTHBIX. [10J10BBIE Kee3bl: CEMEHHUKH U ANYHUKH. OOpa3oBaHKE U pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CrepMaro3ouf, SHIEKIeTKa) — clepMaroreHe3 M oBoreHe3. OCOOEHHOCTH CTPOCHHS SHMIEKIETOK U CIEpMaTO30MJIOB.
OmnonotBopenue. [lapreHorenes.

WuanBuayansHOe pa3BUTHE (OHTOTeHe3). DOMOpHOHAIbHOE pa3BUTHE (3MOpHOreHe3). OTarbl SMOPHOHAIBHOTO Pa3BUTHSL Yy IO3BOHOYHBIX
KHUBOTHBIX: JpoOJeHUe, racTpyisnus, opraHorese3. IloctamOpuonanbHoe pa3BuTHEe. TUIBI TOCTIMOPHUOHAIBHOTO Pa3BUTHSL: MPSIMOE, HEMPSMOE
(1munHOUHOE). BiusiHMe cpefibl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3bIBATh BPOXKIAEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaUH Pa3BUTHU.

JdemMoHcTpanum:

Tabnuuel u cxembl: «@OpMbI Pa3MHOXKEHUST OPraHU3MOBY, «JIBOWMHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuil», «/lenenue kierku 6axkrepuit», «CTpoeHUe MONOBBIX KIETOK», «CTpoeHne XpoMocoMbly, «Knerounsiil nukm», «Pemnukanus JJHK»,
«Muto3», «Meios», «lIpsamoe u HEnpsAMoe pa3BUTHEY», «]'aMETOreHe3 y MIEKOIIUTAIOIINX U 4eloBeKa», «OCHOBHBIE CTaJUM OHTOTEHE3a.
O6opynoBaHHe: MUKPOCKOI, MUKpoIpenapatsl «CriepMaTo301/Ibl MIEKOTIUTAIOIIEr0», «SIHIeKIeTKa MIIEKOTUTAIoIIeroy, «KapruokuHes B KileTKax
KOpEIIKa JIyKa», MarHUTHas MoAeb-anuinkanus «/lenenue knerkny», moaens JIHK, Mmozens metadasHoit XxpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:



JIaGopatopHnas pabota Ne 3. «HaGmoieHre MUTO3a B KJIETKaxX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOTIpETapaTaxy.

Jlaboparopuas padota Ne 4. «M3y4eHne CTPOCHUS MOJIOBBIX KIETOK HA TOTOBBIX MUKPOTIpENapaTaxy.

Tema 6. HacsiencTBeHHOCTh H H3MEHYMBOCTh OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Vcropust pa3BuTUsS reHETUKH. POJIb IUTONOTUU M SMOPUOJIOTHU B CTAHOBJIEHWHU T'eHETHUKU. Bkiaa poccuiickux u
3apyO0eKHBIX YYEHBIX B PA3BUTHUE TECHETUKHA. METOIbl T€HETHKH (THOPUIOJIOTHYCCKHM, MUTOTSHETHYCCKUNA, MOJICKYJISIPHO -TCHCTHUSCKUH ).
OcHOBHbIE T€HETUYECKHE MOHATHUS. [ eHeThUecKas CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HAaCJE0BaHUS MPU3HAKOB, yCTaHOBIEHHbIE . Menaenem. MoHornOpuaHoe ckpeluBaHue. 3aKOH €IMHO-00pa3us rudpuaoB
nepBoro nokojeHus. [IpaBuiio qoMuHupoBaHUs. 3aKOH paclieIuIeHNs IPU3HAKoB. [ unoresa uncrorsl ramer. [loiaHoe U HETIOIHOE TOMUHUPOBAHHUE.
JurubpugHoe ckpeniuBaHue. 3aKOH HE3aBUCHMMOTO Hacle[OBaHUs MpPHU3HAKOB. lluToreHernuyeckne OCHOBBI JTUTMOPHUIHOTO CKPEIIMBAHUS.
Ananusupyroniee ckperirBanue. Vcnosib30Banne aHaIU3UPYIOIIET0 CKPELUBaHUs AJIsl ONpeAeSICHUs] TEHOTHUIIa OCOOH.

CuernieHHOe HacienoBaHue npu3zHakoB. Pabora T. Moprana no cuerieHHOMY HaclieZJoBaHHIO TeHOB. HapylieHue cienyieHust TeHOB B pe3ysbTare
KPOCCHHIOBEpa. XpOMOCOMHasi TEOPHsI HACIEACTBEHHOCTU. [ 'eHeTnYecKke KapThl.

I'enetuka mosia. XpoMOCOMHOE OIpeneieHue MoJjia. AyTOCOMBI M TMOJIOBBIE XpOMOCOMBI. ['OMOraMeTHble M TreTeporaMeTHble OpraHU3MBI.
HacnenoBanue npu3HakoB, CIEIIEHHBIX C ITOJIOM.

N3menunBocTh. Buabl n3MeHYNBOCTH: HEHACIIECTBEHHAsI U HacjaeACTBeHHas. PoJib cpesibl B HEHACIEICTBEHHON U3MEHYMBOCTH. XapaKTepUCTHKA
MO (DUKAITMOHHOW U3MEHYMBOCTH. BapuanimoHHbI psal M BapuanroHHas kpuBasi. Hopma peakiuu npusnaka. KonmuecTBeHHbIC U KQUeCTBEHHBIC
MPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIM(UKAIMOHHOW U3MEHYHBOCTH.

HacnencrBennas, niam reHOTUIIMYECKAs, U3MEHYMBOCTh. KOMOMHAaTHBHAS M3MEHUMBOCTh. MeEi03 | MOJOBOM MPOIECC — OCHOBA KOMOMHATUBHOMN
M3MEHYMBOCTH. MyTanmoHHasi U3MeHYuBOCTh. Kiaccuduxarus myTamuii: reHHble, XpOMOCOMHBIE, T€HOMHbIE. YacToTa M MPUYMHBI MYyTallUM.
MyrareHnnbie (hakTOpbl. 3aKOH TOMOJIOTUYECKHX PSIIOB B HacleACTBeHHON n3MeHunBocTH H. Y. BaBuosa.

BresaepHas HacIe€ICTBEHHOCTh U N3MEHYHUBOCTb.

I'eneruka yenmoBeka. Kapuorun uenoBeka. OCHOBHBbIE METOAbl T€HETHMKU YEIOBEKA: T'€HEAJTOrMYecKUid, OJM3HELOBBINA, IUTOT€HETUYECKHIl,
OMOXMMHYECKUN, MOJIEKYIsIpHO-TeHeTnYeckuil. CoBpeMEeHHOE OMpe/esieHne I'eHOTHUIIA: MMOJTHOTEHOMHOE CEeKBEHHPOBAaHKE, F€HOTUITUPOBAHUE, B
ToM unciae c mnomompio [II[P-ananuza. HacnenctBennbie 3a0ojeBaHMsl 4YeJNOBEKa: TIeHHbIe O00Jie3HH, OOJE3HM C HACIEACTBEHHOM
MIPeIPacioOKEHHOCThIO, XpOMOCOMHBIE Oosie3HH. CoMaTH4ecKHe U reHepatuBHbie MyTanui. CTBosoBbIe KieTkH. [Ipuniumnsl 3m10poBoro odpasza
KU3HHU, TUArHOCTUKU, MPOPUIAKTUKY U JICUEHHUsI TeHEeTHYeCcKUX Oosie3Hell. MenuKo-reHeTnueckoe KOHCYJIbTHPOBaHUE. 3HAU€HUE MEIUIIUHCKOM
TeHETUKH B MPEJOTBPAILICHUH U JICYCHUH TeHETUYECKIX 3a00JIeBaHU YelIOBEKa.

Hemouncrpanumn: [loprpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YetBepukos, H. B. Tumodeer-Pecosckuii, H. . BaBuios.

Tabmuis! 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHKUE U €r0 IUTONCHETUYECKask OCHOBA», «3aKOH PaCIICIUICHHS U €T0 LIMTOTeHEeTHYeCKas OCHOBAY,
«3aKOH YUCTOTHI TaMeT», «/lurubpunnoe ckpemubanuey, «L{lutonoruueckre 0CHOBBI AUTHOPUIHOTO CKpelIuBaHus», «Meito3y, «B3aumoneiictue
aJUIETbHBIX T€HOBY, «[ €eHeTHUeCKne KapThl pAaCTEHUH, )KUBOTHBIX U YEJIOBEKa», «[ eHeTHKa noJia», «3aKOHOMEPHOCTH HACIEOBAHNUS, CIIEIIIEHHOTO
c mosiom», «KapuoTumel 4enoBeka M >KUBOTHBIX», «Buasl m3aMeH4YMBOCTHY», «MoandukanronHas HW3MEHUHMBOCTH», «HacnmemoBanue pesyc-
dakropay, «I'eHeTHKa rpynn KpoBu», «MyTallMoOHHAs U3MEHYUBOCTHY». O0OpyIOBaHKE: MOIETH-aNIUIHKAIUN « MOHOTHOPUTHOE CKPEIIMBAHUEY,



«Henonnoe nomunmupoBanuey, «Aurnbpuanoe ckpemuBanue», «llepekpéct xpomMocom», MEUKPOCKON U MHKpornpenapat «posoduna» (HopMma,
MyTau# (popMbI KPbIIILEB U OKPACKHU Tena), repbapuii «I'opox moceBHOIN».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHass pabora Ne 5. «M3ydyeHuwe pe3ylnbTaTOB MOHOTHOPUIHOTO ¥ JAWTUOPUIHOTO CKPEHIMBAaHUS y ApP030(HIBI Ha TOTOBBIX
MUKpOIpenaparax».

JIaGoparopHas pabota Ne 6. «/3ydeHne MoIupUKAITMOHHONH H3MEHUYMBOCTH, TOCTPOSHHE BAPUAIIMOHHOTO Psiia U BAPUAIIMOHHOMN KPUBOII».
JIaGopatopHnas pabora Ne 7. «AHanu3 MyTauuii y Apo30(uisl Ha TOTOBBIX MUKpOTIpEnapaTaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBiieHUE U aHATIM3 POJIOCTIOBHBIX YEIOBEKa.

Tema 7. Cenekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexus Kak HayKa U IpoLecc. 3apoXKJIeHHe celeKIuu U fomectukanus. Yuenue H. V. BaBuioBa o neHTpax mpouCcX0KI€HUSI U MHOTOOOpa3us
KYJIbTYPHBIX pacTeHUU. LIeHTpbI MpOUCX0KIeHUS TOMAIIHUX )KUBOTHBIX. COPT, MOPOAa, IITAMM.

CoBpemMeHHbIE METOABI CENeKUUU. MaccoBbli M MHIUBUAYaIbHBIH OTOOpPHl B CEJNEKIMM pAacTeHUd MU >KUBOTHBIX. OIEHKa 3KCTepbepa.
bnuskopocTBeHHOe ckpemrBanre — MHOpuauHr. Yuctas auaus. CkpemnBaHie YuCThIX TuHUM. ['eteposuc, wim rudbpuanas cuia. HepoactBenHoe
cKpelMBanue — ayropunuur. Otnanéunas rudpuauzanus U e€ ycnexu. VIcKycCTBEHHBIM MyTareHe3 W MOJydeHHUe MOJUILIONJIOB. JloCTHKeHus
CEJIEKIIMH PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorust kak oTpacib MPOU3BOJACTBA. ['eHHas WHXeHepus. Otambl co3faHus pekoMOuHanTHOM JIHK u TpaHCreHHBIX OpraHu3MoB.
Kierounas wunxenepusa. Knetounele KyabTypbl. MHEKPOKJIOHAIBHOE pa3MHOXKEHHE pacTeHHil. KiioHupoBaHHME BBICOKOIPOTYKTUBHBIX
CEJIBCKOXO035MCTBEHHBIX OPTAaHU3MOB. DKOJIOTHUECKHE U dTHUecKue mpoosieMbl. [ MO — reHeTnyecku MOIu(GUIIMPOBAHHBIC OPTAaHU3MBI.
Hemonctparmu: [loptpetsr: H. U. BaBuiios, U. B. Muuypun, I'. /. Kapneuenko, M. @. MBaHoB.

Tabmuuer u cxembl: kapra «lleHTpbl MPOUCXOXKICHUS M MHOrooOpasus KyJIbTYpHBIX pacTeHuil», «Ilopoabl momamHuX KUBOTHBIX», «Copta
KyJIbTYpHBIX pacTeHui», «Otnanéunas rudpunuzanus», «Padotsl akagemuka M. @. MBanoBay, «l[lomumnonaus», «OOBEKTb OMOTEXHOIOTHI,
«KireTouHbI€ KyIbTYpBI U KJIOHUPOBaHHUE», «K KOHCTpyHpPOBaHUE U NIEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHue: MYJISKU IJI0JI0B U KOPHEIUIOA0B JUKUX (JOPM M KYJIBTYPHBIX COPTOB pacTeHHi, repOapuil «CenbCKOX03s1CTBEHHbIE PACTEHUS.
JlaGopaTopHsle 1 npakTHYecKue padoThl: DKcKypcus «OCHOBHBIE METO/IbI M IOCTHKEHHSI CEJIEKLIMU PACTEHUH U )KUBOTHBIX (Ha CENEKLIMOHHYIO
CTaHIIUIO, IVIEMEHHYIO (pepMy, COPTOUCIIBITATENILHBIN YIaCTOK, B TEILTMYHOE X035ICTBO, JIAOOPATOPHUIO arpOYHHUBEPCUTETA WIIA HAYYHOTO LIEHTPA)».

11 KJJACC
Tema 1. DBoIIOIHOHHAA OMOJIOTHS.
[IpeanochlIkn BO3HUKHOBEHUS BOJIONMOHHON TEOPHUH. DBOJIOIMOHHAS TEOPHS U €€ MEeCTO B OMOJIOTHH. BiusHUE 3BONIOIMOHHOW TEOPUU HA
pa3BuUTHE OMOJIOTUU U JPYTUX HAYK.
CBugerenbctBa sBoNMONMU. [lameoHTONOrHYECKHE: TMOCIENOBATENLHOCTh MOSIBJIECHUS BUAOB B MaJCOHTOJOTHYECKOM JIETOTMCH, NEPEXOJHbIE
¢dbopmebl. buoreorpaduueckue: cxoAacTBO U paznuyre GpayH u Grop MaTEPUKOB U OCTPOBOB.



OMOpHOJIOTHYECKUE: CXOJACTBA W Pa3niyusg SMOPHMOHOB pa3HBIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTMYHBIE, PyIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHUYECKHUE: CXOACTBO MEXAHM3MOB HACJIEACTBEHHOCTH U OCHOBHBIX
MeTa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomouuonHas Teopus Y. JlapBuna. [Ipeanocbuiky BO3SHUKHOBEHMSI JapBUHU3MA. J[IBHOKYILIME CUIIbI 3BOJIIOLUM BUIOB 10 [lapBuHy (M30bITOUHOE
pPa3MHOXKEHHE TIPU OTPaHUUYEHHOCTH PECYPCOB, HEOTIpeIeIEHHAsI N3MEHYHBOCTh, O0ph0a 3a CyIIeCTBOBAHUE, ECTECTBEHHBIN OTOOD).
Cunrernueckas teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MTOJI0KEHHUS.

Muxkposotorus. [lomynsanus kak equHuIa BUAA U 3BOJIIOLUY.

JBuxkymue cuiibl ((pakTopsl) IBOJIOLUN BUJOB B pupoie. MyTalmoHHbIN Ipo1ecc 1 KOMOMHATUBHAS U3MEHUYMBOCTb. [omynsiiiMOHHbBIE BOJIHBI U
npeii¢ renos. M3omsmus u Murpanus.

EctecTBenHbIl 0TOOp — HampaBisomuil pakTop 3BooIKUHA. POPMBI €CTECTBEHHOTO 0TOOpA.

[IprcnocobaeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3Boonuy. [Ipumepsl npucnocobnenuil y opranu3smMoB. ApoMop]o3bl ¥ HaN0-adanTaluu.

Bun u Bunoo6pazosanue. Kpurepun Buga. OcHoBHBIE (pOpMBI BUA000pa30BaHus: reorpaduiueckoe, 3K0JI0rnYeCcKoe.

Maxkpoasosmtorusi. @opmbl 3BOJIONUE: (UIeTHYECKas!, TUBEPTeHTHAs, KOHBEpreHTHasl, TapasuienabHas. HeoOpaTUMOCTh 3BOJIOIUY.
[IpoucxoxxaeHue oT HecleUaIN3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas cnenuanu3anus. AJanTUBHAS paAualys.

Hemoncrpauun: [loprpetsr: K. JIunneit, K. b. Jlamapk, Y. Tapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, @. Mromep, A. H. CeBepnos.
Tabmuibl u cxembl: «Pa3BuTHE OpraHUIECKOTO MHUpa Ha 3emiiey», «3apoIbIITN MO3BOHOYHBIX JKUBOTHBIXY», «ApXeonTepuKey», «DopMbl O0phOBI 3a
cymectBoBanue», «EcrecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pacTeHui», «MHorooOpa3sue mMOpoa JKHBOTHBIX», «llomymsmmmy,
«MyTanmoHHas U3MEHYHBOCTHY, «ApomMopdo3sry, «Mmnoaganramumny, «O0mas aerenepaius», «JBuxynme cuibl dBoJroruny, «Kapra-cxema
Mapmipyta nyremectBus Y. JlapsunHay, «bopb0a 3a cymectBoBanuey, «II[pucmoco6IeHHOCTh OpraHu3MoBy, «I eorpadudeckoe BUA00Opa3oBaHUEY,
«DKOJIOTUYECKOE BI1000pa30BaHUE.

O6opynoBaHHe: KOJUIEKIIHS HACEKOMBIX C pa3IMYHbBIMU THUIIAMU OKpAacKd, HaOOp IUIOJOB U ceMsiH, Kosuiekuus «lIpumepbl 3amuTHBIX
MIPUCTIOCOOIEHU Y )KUBOTHBIX», MOJIeb «OCHOBHBIE HAMPaBICHHSI 3BOIIOLUNY, 00BbEMHAsI MOJieNb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).
buoreorpaduueckas xapra mupa, koyuiekus «DopmMbl COXpaHHOCTH MCKOIMAEMbIX >KMBOTHBIX M pacTeHMiD», Mojens anmiukanus «llepekpéct
XpOMOCOMY, BIIaxHble Ipenaparbl «Pa3Butue Hacekomoroy», «Pa3Buthe IArymku», Mukpomnpenapar «Jpo3oduia» (Hopma, Myrauuud (Gpopmbl
KpBUIbEB U OKPACKH TEJa).

JlaGopaTopHble M NpaKTHYeCKUue padoThI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPHIOY.

JIaboparopHas padota Ne 2. «Onucanue nprucrnocobIeHHOCTH OpraHu3Ma U €€ OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHMe 1 pa3BUTHE KU3HU Ha 3emuie.

JloHayuyHbI€ TIPE/ICTABICHHS O 3apOXKACHUM )XKH3HU. HayuHble THIOTE3bl BOSHUKHOBEHHUS KU3HU Ha 3emiie: abuoreHnes U maHcrnepmMusi. XuMuyecKkas
HBOJIFOLUS. AOMOTEHHBIN CHHTE3 OPraHMYECKHX BELIECTB M3 HEOPraHMYECKHX. DKCIEPUMEHTAbHOE MOJTBEP)KICHUE XUMHUYECKOW IBOJIIOLHMH.
HauanbHble sTansl 6uonornyeckoit sBomonuu. ['nnoreza PHK-mupa. ®opMupoBanre MeMOpaHHBIX CTPYKTYP U BOSHUKHOBEHHME MPOTOKIIETKH.
IlepBrle KieTKN U UX 3BOJOLUA. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.
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PasButue xxu3Hu Ha 3emIe 1o spaM u nepuoaaM. Karapxeil. Apxeiickas u nmpoTtepo3oiickas 3psl. [laneo3oiickas spa u e€ neproabl: KeMOpUICKUH,
OPAOBUKCKHUI, CHIIYPHUICKHUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3o30iicKkas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas spa v €€ nepuoapl: MaJ€OreHOBbI, HEON€HOBbIN, aHTPOIIOT€HOBBIM.

XapakTepucTHKa KIMMaTa M TEOJIOTHYECKUX mporeccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU PACTUTEIHLHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y
pacTeHuii u ’KUBOTHBIX. [losiBIIeHUE, pacBET U BBIMUPAHUE TPYIIIT AKUBBIX OPraHU3MOB.

Cucrema OpraHMyecKoro Mupa Kak oTpaxkeHue 3BotoIui. OCHOBHbIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

DBOJIOLMS YeloBeKa. AHTPONOJIOTUS Kak Hayka. Pa3BuTHe NpencTaBiIeHH O MPOUCXOXKACHUU YeloBeKa. MeToJ/ibl M3yuyeHUsl aHTPOIOreHe3a.
CxoJacTBa M pa3nuyMsi YesIoBeKa 1 )KMBOTHBIX. CHCTEMaTHYECKOEe MOJI0KEHHUE YEI0BEeKa.

JBuxymue cunbl (¢dakrtopbl) aHTponoreHe3a. HacnenacTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIM OTOOpP. OOlIecTBEHHBIM 00pa3 KHU3HHU,
M3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEYb.

OcHOBHBIE CTaJWM W BETBU SBOJIONNN YEJIOBEKA: aBCTPAJOMHUTEKH, UenoBek ymenblid, YenmoBek mpsaMoxoasimuid, YenoBek HeaHaAepTaTbCKUM,
UYenosek pazyMHbIil. Haxo1ky nCKOmaeMbIX OCTaTKOB, BPEMS CYILIECTBOBaHHUS, 00JIaCTh paclpoCcTpaHeHus, 00BEM roJIOBHOTO MO3ra, 00pa3 )KM3HH,
opyausl.

UYenoBeueckue packl. OCHOBHBIE OOJIBLIME pachl: €BpoIeouHas (eBpasuiickasi), HErpo-aBCTpAlIOMAHAsl (SKBaTOpHalbHAs), MOHTOJOWIHAS
(a3maTcko-aMepuKaHckas). YepTsl MPUCHIOCOOIEHHOCTH MPEICTaBUTENEH YETI0BEUECKUX pac K YCIOBUSIM CYLIECTBOBAHUS. ENMHCTBO YenoBeUYeCKUX
pac. Kputuka pacusma.

JdemoncTpaumnu:

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

Tabmuup! u cxembl: «Bo3nnkHoBeHHe COTHEUHON CHCTEMBI», «Pa3BuTre oprannyeckoro mMupa», «PacTutenbpHas KieTka», « KuBOTHas KIeTKay,
«IIpokapuornueckas kinerka», «COBpeMEHHas CHCTEMa OpPraHM4ecKOoro mupa», «CpaBHEHHE aHATOMUYECKHX 4YEpT CTPOCHHS YEJIOBEKa H
4es0BeKoOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaIEOHTOJOTMYECKHX HAXOJOK IPEIKOB COBPEMEHHOTO YellOBEKay, «JlpeBHeiinue Jroany,
«/IpeBHue moau», «llepBbie COBpeMEHHBIE JI0IN», «He0BeUeCKne pach».

O6opynosanue: mynsixu «lIpoucxoxaenue dyenoBekay» (OIOCTBI aBCTpajONUTEKa, MUTEKAHTPOINA, HEaHJepTaiblla, KPOMaHbOHIIA), CICTKH WU
M300paKeHUs] KaMEHHBIX OpyAUN MEpBOOBITHOTO YeloBeKa (KaMHU-YOIIEpbI, pyouia, ckpelsa), TeoXpoHOJornueckas Tabiauia, KOJUICKIIHS
«DOpMBI COXPaHHOCTH MCKOIIAEMBbIX )KMBOTHBIX U PACTEHUI».

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

[IpakTueckas paborta Ne 1. «/3yueHne UCKOMaeMbIX OCTATKOB PACTEHU U )KMBOTHBIX B KOJUIEKIIUSIX).

DKCKypcus «IBOJIOLUS OPraHMYeCKOro MUpa Ha 3eMie» (B €CTECTBEHHO-HAYYHBIN MM KpaeBeIueCKHil My3eit).

Tema 3. Oprann3msl 1 OKpY:Kal0IIas cpeaa.

OKoJorus Kak Hayka. 3aJaud W pas/ieibl KOJOTMH. MeToapl 3KOJOTUYECKUX HCCIIEN0BAHUN. DKOJOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
4eJI0BEKa.

Cpenpl 0OMTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/IyIIIHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.
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Okonorndeckue paxTopsl. Knaccupukarms sKoorn4eckux GakTopoB: abnoTUYECKHe, OMOTUYECKHE U aHTPOIIOTeHHbIE. [leiicTBHE SKOIOTHYEeCKUX
(hakTOpOB Ha OPTAHU3MBI.

AbuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTh. DoTonepuoausMm. [IpucnocobneHnst OpraHu3MoB K ACHCTBUIO a0HOTHYECKUX (haKTOPOB.
buonornueckue puT™MBIL.

bruoTtnueckue paxTopsl. Buapl OHOTHYECKUX B3aUMOJCHCTBUI: KOHKYPEHIIHS, XUIITHUIECTBO, CUMOMO03 1 ero ¢opmel. [lapazutism, koomneparus,
MYTyaJu3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJICOHWYECTBO). AMEHCAIM3M, HEHTpanu3M. 3HaueHHE OMOTHYECKUX B3aMMOICWCTBUM IS
CYIIECTBOBAHMSI OPTaHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU Nonyasiuuu. OCHOBHBIE IOKA3aTEH MOMYIISLMN: YUCIEHHOCTD, IFIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. JlnHaMyuKa YUCJIIEHHOCTHU MOMYJISLUU U €€ PeryIsius.

JdemoncTpaumnu:

[Toptpetsl: A. I'ymGonpar, K. @. Pynbe, O. ['ekkens.

Tabmuis! 1 cxembl: kapta «I[Ipupoansie 30Hb1 3eminy, «Cpeabl 0OUTaHUS OpraHu3MoBy, «PoTonepuoauzm», «llomynsauumny, «3aKOHOMEPHOCTH
pOCTa YUCIIEHHOCTH NOMysAUuU HHPY30pun-Tyhenbkny», «llumessie nenm».

JlabopaTopHble U NPaKTHYECKHE PadOThI:

JlabopaTtopnas pabota Ne 3. «Mopdomornueckne 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT OOUTAHUS.

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

[Tpaktuueckast padota Ne 2. «[Toacu€t mIoOTHOCTH MOMYJSAINA pa3HBIX BUIOB PACTCHHIN.

Tema 4. CoolOuiecTBa U 3K0JI0rMHYECKHE CHCTEMBI.

Coo06mecTBo opranu3mMoB — OnorieHo3. CTPYKTYphI OMOIIEH03a: BUI0BAs, TPOCTPAHCTBEHHAs, Tpodudeckas (rumieBas). Buabi-momuHanThl. CBs3H
B OHOILIEHO3E.

DKoJjorudeckue cuctemsl (3kocuctemsl). [lonstue 06 sxocucteme u OuoreoneHo3e. @yHKIIMOHATIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: TIPOAYLICHTHI,
KOHCYMEHTBI, peAylleHTbl. KpyroBopoT BelIecTB U MOTOK 3HEPruu B skocucteMe. Tpoduueckue (MuileBble) ypOBHU SKOCUCTEMBI. [IuieBsie nenu
u cetu. OCHOBHBIE NTOKA3aTeIN SKOCUCTEMBI: OromMacca, IpOayKIUs. DKOJOTHUYEeCKUe MTUPAMUIBI: TPOAYKIIMH, YUCIEHHOCTH, OnoMacchl. CBoMCTBA
HKOCUCTEM: YCTOMYMBOCTb, CaMOperysanus, pazsutue. Cykieccus.

[Ipupoanbie 3KocUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOWHOTO MITU IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBbI. buosiornyeckoe # XO34WCTBEHHOE 3HAUYEHHE arpo’KOCHCTEM U
ypOOIKOCUCTEM.

buopaznoobOpasue kak pakTop ycroitunBocTH 3kocucteM. CoxpaHeHne OHOJIOTHUECKOTO pasHooOpa3us Ha 3eMIle.

Yuenue B. . Bepnaackoro o 6uocdepe. I'panutipl, coctaB u cTpykrypa 6uochepst. XKupoe BemiectBo u ero ¢pynkuuu. OcodeHHocTu 6uochepsl
Kak riao0anbHOM 3KocucTeMbl. JluHaMuueckoe paBHOBecUe 1 0OpaTHas cBsi3b B Onocepe.

KpyroBopoTs! BemecTs 1 OMOreoXMMHUYECKHE LIUKIIBI 3JIEMEHTOB (Yriieposa, a30Ta). 30HalbHOCTh Onochepsl. OCHOBHbIE OMOMBI CYIIIH.
YenoseuecTBo B OHocepe 3emian. AHTPOIIOTeHHbIE U3MEHEeHHsI B Orocdepe. [1o0anbHble SK0JI0THYECKHE TTPOOIEMBI.
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CocymecTBoBaHrEe MPHPOBI U YenoBedecTBa. CoxpaHeHne OMopazHOOOpa3usi Kak OCHOBA YCTOMYMBOCTH Onocgepbl. OCHOBA panMOHAIHLHOTO
yIIpaBJICHUS PUPOJTHBIMU PECYpPCaMU M UX UCHONb30BaHKE. JlocTKeHUsT OMOJIOTHH U OXpaHa MPHPO/IBL.

JdemoHcTpaumnu:

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

Tabmuuer u cxemsl: «[lumeBsie 1enmy», «buoneHo3: cocTaB M CTpykTypay, «lIpupoansie cooOmectBa», «Llemn mutaHus», «IKOJOTrHUECKas
nupamugay, «buocdhepa u uenoBek», «IKOocHCTEMa IIUPOKOJIUCTBEHHOTO Jieca», «IKOCHCTeMa XBOWHOTO Jeca», «buoieHos Bomoémay,
«Arponenos», «IIpuMepHbIE aHTPONIOTEHHBIE BO3ACUCTBUS Ha NPUPOLY», « BakHellre NCTOYHUKU 3arpsi3HEHUs BO3JyXa U IPYHTOBBIX BO,
«[louBa — BakHelmass cocraBisiomas Ouocdeprl», «DakTopbl Aerpanauuu 1nousy, «llapHukoBblil 3PdexT», «PakTOpbl PagUOAKTUBHOIO
3arpsisHeHUs Ouochepri», «O0mIas crpykTypa ouocdepor», «Pacnpoctpanenue sxu3Hu B 0nochepe», «O30HOBHIHN dkpaH Onochepsi», «kKpyropopot
yraepoja B Ouocdeper, «KpyroBopot azota B Ipupoe».

O6opynoBanue: Mojaenb-anIuMKanus « Tunuyasle OMOIeHO03bI», repbapuil «PactutenbHble coolmiecTBa», Koulekuu «buonenosy», «Bpenutenu
BAKHEHIINX CEJIbCKOXO3SIIICTBEHHBIX KYNbTYpP», repOapi M KOJUIEKIIMHM PAaCTeHHH W >KMBOTHBIX, MPUHAMIEKAIINE K PasHbIM AKOJIOTHUYECKUM
rpynmnamM oaHoro Buaa, Kpacnas kuura Poccuiickoit denepanuu, n300pakeHuss OXpaHsAEMBbIX BUAOB PACTEHUHN U )KMBOTHBIX.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 11O BUOJIOT'MU HA BA3OBOM YPOBHE CPEJHET O OBLIEI'O
OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBiauBaroTcsi TpeOOBaHMS K Pe3yJIbTaTaM OCBOCHHSI 0O0YYarONIMMUCS MPOTPAMM CPETHEro oOIIero o0pa3oBaHUs:
JIMYHOCTHBIM, MCTAITPCIAMETHBIM 1 TPCIMCETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType NMUHOCTHBIX pe3yJbTaTOB OCBOEHHUs Npeamera «buonorusp» BblAENEHbl CIEAYIOIINE COCTaBISIONIME: OCO3HAHHME O00Yy4arolIUMUCS
pOCCI/II\/JICKOI\/’I rpa>K)1ch1<01?1 HICHTHUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATCIIBHOCTH U CAMOOIIPEACIICHHUIO, HAJTNYNEC MOTHUBAIIUU K O6y‘~IGHI/IIO
OMOJIOTHUH, 1IeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUN JTUYHOCTH HA OCHOBE KITFOUEBBIX I[EHHOCTEH M MCTOPUYECKUX TPATUIIUNA PA3BUT sl
OMOJIOTMYECKOI0 3HAHUS, TOTOBHOCTh M CIHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJCTBOBATHCS B CBOEW JIEATENBHOCTH 1IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, NPUCYIIUMU CUCTEME OMOJIOTHYECKOTO O6p&30BaHI/I$I, HAJIMYUEC SKOJIOTHUYICCKOTO MPaBOCO3HAHMA, CHOCOOHOCTH CTaBHUTh e U CTPOUTH
JKU3HCHHBIC IUIAHBI.

JImaHOCTHEIE PE3YIbTAThl OCBOCHHA MTPCIAMETA «bronorus JOCTHUT'AaKOTCs B €IMHCTBEC yqe6H0171 M BOCITUTATEIbHOMN JACATCIBHOCTU B COOTBETCTBUHU C
TPpaaAUIIMOHHBIMHU pOCCHfICKPIMH COHUOKYJIbTYPHBIMH, HCTOPUYCCKUMU U IYXOBHO-HPABCTBECHHBIMU HEHHOCTAMM, IPUHATBIMU B O6H1€CTB€ ImpaBUuJIaMH1 U
HOpPMaMH TIOBEJIEHUS U CIOCOOCTBYIOT IPOIlECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHMS M CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3HMIIMH JIMYHOCTH,
MaTPUOTU3Ma, YBAXKEHHUS K 3aKOHY U MPaBOMOPSAKY, YEJIOBEKY TpyJda M CTaplIeMy MOKOJIEHUIO, B3aMMHOTO YBa)XCHHs, OEpPEeKHOTO OTHOILIEHUS K
KyJbTYPHOMY HACJEIUIO U TPAAUIMSIM MHOTOHAIIMOHANIbHOTO Hapoia Poccuiickoit denepanyu, mpupoie U OKpYyx aroliel cpee.

JIndHOCTHBIE pE3ylbTaThl OCBOGHMSI Y4eOHOTO TmpeaMera «bHOJIOTHA» JOHKHBI OTpakaTb TOTOBHOCTh M CIHOCOOHOCTh OOydarouiuxcs
PYKOBOJCTBOBATLCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH TMYHOCTH, CHCTEMON IIEHHOCTHBIX OPHEHTAIINH, TTO3UTUBHBIX BHYTPEHHHUX YOCKICHHM,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM LIEHHOCTSM POCCHMCKOro OOIIecTBa, paclIMpeHHe >KM3HEHHOTO ONbITa M OIbITa JAEATEIbHOCTH B IIpollecce
peain3aliy OCHOBHBIX HAIlPaBJICHUH BOCIIUTATEIBHON ACSITEILHOCTH, B TOM YHCIIE B YaCTH

1) rpakIaHCKOro BOCIMTAHUS:

c(OpMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMU 00YJaIOUIErocsi Kak akTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUICKOTo OOIIEeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00A3aHHOCTEH, YBaXKCHHUE 3aKOHA U TIPABOIOPSAIKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM EATEIHHOCTH MIPU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHNH YUeOHBIX U TIO3HABATENbHBIX 33/1a4, BHITIOTHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIPENEATh COOCTBEHHYIO MO3UIUIO IO OTHOIICHHIO K SBJICHHUSIM COBPEMEHHOM JKU3HU U OOBSACHSATH e€;

YMEHHE YYHUTHIBATh B CBOMX JCHCTBUSX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJEWUCTBHSA JIIOJCH C pa3HbIMU YOCKACHHUSIMH, KyIbTYpHBIMU
LEHHOCTSAMH U COLIMAIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIIECCE COBMECTHOTO BBITMOHEHUS YU€OHBIX, TO3HABATENBHBIX U HCCIEA0BATEIbCKUX 33/1a4, YBAKUTEIHHOTO
OTHOIICHUS K MHEHHUIO OTIMIOHEHTOB MPHU 00CYXIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIbHOCTH;

2) naTpHOTHYECKOI0 BOCIIUTAHNSA:
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c(OPMHUPOBAHHOCTh POCCUHUCKOM TPaXTAaHCKOW HMICHTUYHOCTH, MATPHOTH3Ma, YBAXCHHS K CBOEMY HApOJay, YYBCTBA OTBETCTBEHHOCTH IEpe[
PouHoi, roprocTu 3a ¢BOM Kpal, CBOX0 PouHy, CBOM SA3BIK U KYJIBTYPY, IPOLLIOE U HACTOSLIEE MHOTOHAMOHAJILHOTO Hapoaa Poccny;

LIEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEAMIO U MaMsATHUKaM IPUPOJIbI, JOCTHKEHUAM Poccum B Hayke, UCKYCCTBE, CHOPTE, TEXHOJIOTHSIX,
Tpyne;

CIOCOOHOCTh OIICHWBATh BKJIAJI POCCHIUCKUX YIEHBIX B CTAHOBJICHHE M PAa3BUTHE OMOJIOTHH, TOHUMAHMs 3HAYCHUs1 OMOJIOTHH B IMO3HAHUU 3aKOHOB
MIPUPOIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO O0IIEeCTBA;

uaenHas yoex1€HHOCTh, TOTOBHOCTH K CITy)KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €ro CyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OCO3HAaHMWE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHMUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYAyILEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJAUTENSM, CO3/ITaHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHSTHS LIEHHOCTEH CEMEWHO JKU3HU B COOTBETCTBUU
¢ TpaauuMsiIMu Hapo0B Poccuu;

4) 3cTeTMYEeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEH Uif;

MMOHMMAaHKE YMOLIMOHAIBHOTO BO3JEMCTBUS AKUBOM MPUPOBI U €€ IEHHOCTH;

TOTOBHOCTH K CAaMOBBIPAKEHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISTH KaueCTBA TBOPUYECKOU JTMYHOCTH;

5) pusnveckoro BocnuTaHus, (GOPMHUPOBAHUS KYJIbTYPHI 310POBbSI M IMOIMOHAJIBLHOIO 0JIATOMOJIY Y :

MMOHMMAaHWE W pealu3amus 3I0pPOBOr0 M 0Oe30macHOro obpasza >KM3HU (370pOBOE MHUTAHUE, COOMIOJCHUWE TUTHECHUYECKUX TPaBUI U HOPM,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, peryispHas (u3nueckas akTUBHOCTh), OEpexHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K
coOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3710POBbIO;

MMOHUMAaHKE [IEHHOCTH MPaBUJI MHAUBHUIYaIbHOTO U KOJUIEKTUBHOTO O€3011aCHOTO MOBEACHHUS B CUTYAIIHSIX, YTPOKAIOIIUX 3JOPOBBIO U )KU3HU JIIOCH;

OCO3HAHHKE MOCIIEACTBUIA U HEMPUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS aJIKOTOJIsl, HAPKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHKE LIEHHOCTU MacTepCTBa, TPYIOI00HE;

TOTOBHOCTh K AaKTHUBHOM JESATENbHOCTH TEXHOJIOTUYECKON W COIUANbHON HAINpaBICHHOCTH, CMHOCOOHOCTh WMHHUIMUPOBATH, IIAHUPOBATH H
CaMOCTOSITEJILHO BBIMIOJHSTH TAKYIO I€ATEIbHOCTD;

MHTEpPEC K pa3nuyHbIM chepam npodecCHOHANbHON AesITeNFHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BbIOOp Oyayiieil mpodeccuu u peaau3oBbIBaTh
cOOCTBEHHBIE KU3HEHHbBIC TIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3KOJIOrH4€CKOr0 BOCIIMTAHUA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOLIEHUE K MPUPO/Ie KaK UCTOUHUKY KHU3HU Ha 3eMJle, OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIIEHUE YPOBHS IKOJOTUYECKOW KYyIbTYpHI: MPUOOpPETEHHE OMbITA MJIAHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOXKHBIX MOCIEICTBUN IS
OKpYKaroLlen Cpeibl;
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0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IMyTel UX PEIICHHUs;

CIOCOOHOCTh MCHOJB30BATH MPHOOpPETaeMble NMPU U3yYCHUH OWMOJIOTHH 3HAHHS M YMEHHs IPU PEIIeHUH MpoOJeM, CBS3aHHBIX C palMOHAIbHBIM
MIPUPOJIOTIONIL30BAHUEM (COOJIOIEHUE TPABUII TIOBEACHUS B MPHPOJIE, HANPABICHHBIX HA COXPAaHCHHE PABHOBECHS B DKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOocUcTeM, Onocdepsl);

aKTHBHOE HETIPHUSTHE JICHCTBUMN, MPHHOCSIIUX BPE OKPYKAIOIIeH MPUPOTHON cpelle, yMEHUE MPOrHO3UPOBATH HEOIArOnmpHUsTHBIE SKOJIOTHIECKUE
MOCJICJICTBUS MPEANPUHAMACMBIX JICHCTBUN U TIPEAOTBPAIIATh UX;

HAJIMYHE PA3BUTOTO SKOJIOTUYECKOTO MBINUICHUS, SKOJIOTUYECKON KYIBTYpHI, OIBITa AEATEIHHOCTH SKOJIOTHYECKON HAINPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCS MIMU B ITO3HABATEIHHON, KOMMYHUKATUBHOW M COLMATIBHOM MPAKTHKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKON NEATEIHHOCTH
9KOJIOTUIECKOH HAINIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH W OOIIECTBEHHOW MPAaKTHUKH, OCHOBAaHHOTO Ha
JIMAJIoTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IMOJIUKYJIBTYPHOM MHpE;

COBEPILIEHCTBOBAHKE SI3BIKOBOM M YMUTATENBCKON KYJIBTYpBI KaK CPEJICTBA B3aMMOACHCTBUS MEXK/Ty JTIOJbMHU U MO3HAHUS MUPA;

MOHUMaHHE CTIeNU(PUKN OMOJIOTUN KaK HaAYKH, OCO3HAHHS €€ poJii B (JOPMUPOBAHUH PAITIOHAIFHOTO HAYYHOT'O MBIIUICHHUS, CO3IaHUH IEIOCTHOTO
MPEICTaBICHUS 00 OKPYKAIOIMIeM MHpE Kak O €AMHCTBE MPHUPOJBI, YeIOBEKa M OOIIECTBa, B MO3HAHWHU MPHPOTHBIX 3aKOHOMEPHOCTEH W pEIleHUH
po0OJIeM COXpaHEHUS TIPHUPOTHOTO PABHOBECHST,

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JUISI COBPEMEHHOW IMBWIIM3AIMU: OOECIEYeHUs] HOBOTO YPOBHS PA3BUTHS MEIWIUHBI, CO3JaHHE
MEPCIIEKTUBHBIX OMOTEXHOJIOTUHM, CIIOCOOHBIX pellaTh PecypcHble MPOOJIeMbl pa3BUTUSI UYEJIOBEUYECTBA, IMOMCKA IMyTed BbIXOAAa U3 TIO0OATBHBIX
HKOJIOTHUECKUX MpobieM M obecreyeHUs mepexofa K YCTOMUYMBOMY pa3BUTHIO, PAllOHAJIBHOMY HCIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB U
(hopMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUHU OWOJOTMYECKHMX 3HAHUN B LENSIX IMOBBIIMICHUS OOIIEH KyIbTYphl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTu (HYHKIHOHATHHON I'PaMOTHOCTH 00y4aroimuxcsi, popmMupyeMoit mpu n3ydeHuu OHOIOTUH;

MMOHMMAaHKE CYIIIHOCTH METOJIOB NO3HAHMSI, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJydaeMble 3HAHUS JJIsl aHAIHM3a
1 OOBSICHEHUS SIBICHUN OKPY)KAIOLIEr0 MUpa U MPOUCXOSAIINX B HEM MU3MEHEHHUH, yMEHUE JeJaTh 000CHOBAHHBIC 3aK/IFOUEHHUSI HA OCHOBE Hay4YHBIX
(haKkTOB M UMEIOIIUXCS TAaHHBIX C LIEIBIO MOJy4YEHHS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTBH CaMOCTOSITENILHO UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [T PEIICHUs TPO0JIeM B PeabHBIX )KM3HEHHBIX CUTYaIUSX;

OCO3HAHHE LIEHHOCTH HAYYHOH NEeSTEIbHOCTH, TOTOBHOCTh OCYILECTBJISATH MPOCKTHYIO U HCCIEA0BATEIbCKYIO ACSITENTbHOCTh MHAWBUIyaTbHO U B
Ipynne;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HaHHI MO OHOJOTHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI
MertanpeaqMeTHble pe3yabTaThl OCBOGHMs YyueOHOro mnpeamera «buosorus» BKIIOYAIOT: 3HauuUMble JUIs (POPMUPOBAHHMS MHUPOBO33PEHUS
oOyyaromuxcs MEXIUCUUIUIMHAPHBIE (MEXIpeAMEeTHbIE) OOIIeHayYHbIe MOHITHUS, OTPAKAIOIINE 1IeIOCTHOCTh HAyYHON KapTHHBI MUpPA U cHelU(UKyY
METOJIOB MO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEpIus, sSBJICHHE, MPOLECC, CUCTEMa, HayYHbIN (akT, MPUHLMUI, THIIO0TE3a,
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3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEeIOBaHUE, HAONIONeHHe, HW3MEpeHHe, HSKCIEPUMEHT M JPYIHX), YHHMBEpCaJbHbIE YdeOHble HCHCTBUS
(mo3HaBaTenbHBIC, KOMMYHUKATHBHBIC, PETYIATHBHBIE), oOecreunBaronme (opMupoBaHue (QyHKIMOHAIBHOW TPAaMOTHOCTH M COLUMAIBHOU
KOMIETEHIIMH OOYYaIOIMIMXCsl, CIIOCOOHOCTh OOYYAIOIIMXCSI HCIIOJIb30BaTh OCBOCHHBIE MEXKIWCIMIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHUSA U
YHHUBEpCaJbHbIE yueOHbIE IEUCTBUS B I03HABATEIbHON U COLMAIBHOMN MPAKTUKE.

MetanpeaMeTHble pe3ybTaThl OCBOEHUS IIPOTPaMMbl CpPEIHETr0 00IIero 00pa3oBaHus JOKHbBI OTPAaXKaTh:

OgyajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MI03HABATEIbHBIMH el CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSTENBHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

HCIO0JIb30BAaTh IPH OCBOEHUM 3HAHUM NpPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHalu3a, CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, o000IieHus),
PacKpbIBaTh CMBICI OMOJIOTMUECKUX MOHATUH (BBIIAETATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATh CBA3H C JPYTUMHU MOHITUSIMHU);

OTIPEENATh LENU JIeSTEIbHOCTH, 3a/1aBas MMapaMeTpbl U KPUTEPUU UX JTOCTUKEHUS, COOTHOCUTh PE3YJIbTaThl JEATEIBHOCTH C MOCTaBICHHBIMU
LESIMHU;

MCI0JIb30BaTh OMOJIOTUYECKHE MOHATHS ISl 00bSICHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPOIbI;

CTpPOUTH JIOTHYECKHE pACCYKJEHUS (MHIYKTUBHbIC, J€AYKTUBHbIE, [0 aHAJOTWUHU), BBISBISATH 3aKOHOMEPHOCTH U MPOTHUBOpEUUs B
paccMaTpuBaeMbIX SBICHUSAX, (GOPMYIUPOBATh BHIBOIBI U 3aKIIOUEHNUS;

MIPUMEHSTh CXEMHO-MO/IENIbHBIE CPEJICTBA /TSl MIPE/ICTABICHHSI CYILIECTBEHHBIX CBSI3€H M OTHOIIECHUI B M3y4aeMbIX OMOJIOTHUYECKUX OOBEKTaX, a
TaK)Ke MPOTUBOPEUHI pa3HOTO POJA, BHISIBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PeLIEHUs IPOOIeMbl ¢ YIETOM aHAIN3a UMEIOIINXCA MaTepUAIbHBIX U HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IEATECIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YNIBTATOB LENAM, OLICHUBATh PUCKHU MOCIEACTBUM NEATEIBHOCTH;

KOOPAMHUPOBATH U BBINOJHATH pabOTy B YCIOBHSIX PEaIbHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAaHHOTO B3aUMOAEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NIPH PEILIEHUH )KMU3HEHHBIX NTPO0IIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIaJIeTh HaBbIKaMM y4eOHO-HUCCIIEJ0BATENIbCKOM U MPOEKTHOM AEATEIbHOCTH, HABBIKAMU Pa3pelleHus pobiieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB PELICHUS NPAKTUYECKUX 3a]a4, IPUMEHEHHIO Pa3JIUYHbIX METOIOB MIO3HAHNUS;

HCIOJIb30BATh Pa3IMYHbIE BU/IbI I€ATEILHOCTH 110 MOJIY4YEHUI0 HOBOTO 3HAaHUS, €r0 HHTEpIpEeTalluHy, IPeoOpa30BaHUIO U IPUMEHEHUIO B yUEOHBIX
CUTYallUsX, B TOM YUCIIE IIPU CO3/IaHUH Y4EOHBIX U COLIUAIBbHBIX IPOEKTOB;

(bopMUpOBaTh HAy4YHbIM TUI MBIIJIEHHUS, BJIQJAETh HAYYHOU TEPMUHOJIOTHEH, KIIIOUEBBIMU MOHATUAMU U METOIaMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEIbHOMN IEATEILHOCTH U KU3HEHHBIX CUTYaLUsX;

BBIBIIATh IIPUYMHHO-CICICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3aJady, BBIABUIAaTb TUIIOTE3y €€ pELIEHUs, HAaXOJUTb apryMEHTBHI UL
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKACHUN, 3a]aBaTh IapaMETPbl U KPUTEPUH PELLICHHUS,

aHAJIN3MPOBATh MOJYUYECHHBIE B XOJ€ PELICHMS 3a/1aull Pe3yNbTaTbl, KpHTUUECKU OLICHMBATH UX JIOCTOBEPHOCTh, IIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHMSIX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIH OTIBIT;

OCYIIECTBIIATH 1I€JICHANIPABICHHBIH MOMCK MEPEHOCA CPECTB U CIOCOO0B JEHCTBUS B MPO(PECCHOHAIBHYIO CPEaYy;

YMETh MEPEHOCUTh 3HaHUS B MO3HABATEIbHYIO M MMPAKTUYECKYIO 00IAaCTH KU3HEAEATEIIbHOCTH;
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YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTaTh HOBBIE WJICH, MpEIaraTh OPUTHMHAIBHBIC MOAXOJbl M PEIICHUs, CTAaBHTh MPOOJEMBI M 3a/auu, JOIYCKAIOUINE albTepHATHBHBIC
pelIeHus.

3) pa6ora ¢ nunopmanmeii:

OpPUEHTUPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (TEKCTe y4eOHOTO MOCOOMS, HAYYHO-TOMYJSPHON IUTeparype, OMOJOTHYECKUX
CIIOBApSAX U CIIPABOYHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MIHTEepHETE), aHAIM3UPOBATh HH(OOPMAIIMIO PA3TUYHBIX BUJOB U (DOPM MpE/ICTaBICHHS,
KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENIPOTUBOPEUUBOCTD;

(bopMyIHpOBATh 3aIPOCHI U IPUMEHSTH PA3IMYHBIC METOBI ITPU TIOUCKE U 0TOOpEe OMOTIoTHYeCcKOr HH(OPMAIHH, HEOOXO MO /1151 BBITIOJTHEHHSI
y4eOHBIX 3a/1a4;

MPUOOPETaTh OMBIT UCIIOJIb30BaHNUS HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOIO MCIOJIb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAaJIbHYIO (hOopMy mpeicTaBiieHuss OMOIOrMueckod MHpopManuu (cxeMbl, rpaduKH, AUArpaMMbl, TaOIUIIBI,
PUCYHKHU U JPYroe);

MCIO0JIb30BAaTh HAay4YHBIH SI3bIK B KaueCTBE CPENCTBA MpH paboTe ¢ OMOJorMueckoi MHGOpManuen: MPUMEHSITh XUMUYEecKhe, pU3NYecKue U
MaTeMaTH4eCKHe 3HAKU M CUMBOJIbL, POpMYIbl, a00peBUaTypy, HOMEHKIATYpy, UCII0Ib30BaTh U MPE0Opa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPENICTBA
HarJIsTHOCTH;

BJIaJIETh HaBBIKAMU PACIIO3HABAHUS U 3alIUThI HHOpMAaLK, HHPOPMAIIMOHHOM 0€30MacCHOCTH JTUYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) o0menmue:

OCYIIECTBIIATh KOMMYHHUKAIIMK BO BCceX c(epax >KU3HM, aKTUBHO y4acTBOBaTh B JMAJIOre MM AUCKYCCHHU IO CYLIECTBY OOCYKIAeMOM TeMbl
(ymMeHue 3aaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXJAECHHUS OTHOCUTEIBHO BBIIIOJHEHUS MPEUIaraéMol 3aJauu, YIUThIBaTh MHTEPECHl U COIIACOBAHHO CTh
MO3ULMHA APYTUX YYaCTHUKOB JUAIOra WM TUCKYCCUH);

pacro3HaBaTh HeBepOalbHbIE CpEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX
CUTYallUi, yMETb CMATYaTh KOHQIIUKTBI U BECTU IIEPETOBOPHI;

BJIQJIeTh PA3JIMYHBIMU CIIOCOOAMHU OOLICHUS U B3aUMOJCHCTBUS, IOHUMATh HAMEPEHUS IPYTUX JIFOJIeH, IPOSIBIIATh YBaKUTEIIbHOE OTHOIIEHUE K
co0eceJTHUKY U B KOPpeKTHOI (opme GopMyarpoBaTh CBOU BO3PAKECHMUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3pPEHHsI C UCIOIb30BAHUEM S3BIKOBBIX CPEJCTB.

2) coBMeCTHAasI 1eSITeILHOCTD:

[IOHMMAaTh U HCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUAYAJIbHONW pabOThl MPH pelIeHUH OMOJIOrHYeckoi mpobiaeMbl, 000CHOBBIBATH
HE00X0AMMOCTh IPUMEHEHUS TPYNIOBLIX (POPM B3aUMOAECHUCTBUS NPH peILIeHUH y4eOHO! 3ajauu;

BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX IEMCTBUI C yUETOM OOIIMX HHTEPECOB, U BO3MOXKHOCTEH KaXkJI0T0O WieHa KOJJICKTHBA;

IIPUHUMATDH LEIN COBMECTHON AEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JAECUCTBUA IO €€ NOCTH)KEHUIO: COCTAaBIIATH IIJIaH JIEHCTBUIA,
pacrpesesiaTh PO ¢ yU€TOM MHEHUH YJaCTHUKOB, 00CYX/1aTh pe3yabTaTbl COBMECTHOM paboThI;

OLIEHUBATh KAYECTBO CBOET0 BKJIAJa U KaXJI0TO YYaCTHHKA KOMaH bl B OOIIMI pe3yabTaT Mo pa3padOTaHHBIM KpUTEPHUSIM;

IIpeiaraTb HOBbIE IPOEKTHI, OLICHUBATh UJEH C NTO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;
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OCYIIECTBISATH MO3UTHBHOE CTPATEIMYECKOE MIOBEICHUE B PA3IMYHBIX CUTYALIUSX, IPOSBISTH TBOPUECTBO  BOOOPAKEHUE, ObITh MHUITUATHBHBIM.

OgnageHHne YHMBePCAJIbHBIMH PeryJsiTHBHBIMH 1eHCTBUSIMH:

1) camoopranuzanus:

MCTIOJIb30BaTh OMOJIOTUYECKNE 3HAHUS JJIS1 BBISBIICHUS ITPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U YICOHBIX CUTYAIIHSIX;

BBIOMpATh HAa OCHOBE OMOJIOTMYECKUX 3HAHUU IENIEBBIE M CMBICIOBBIC YCTAHOBKM B CBOMX JCWCTBUSAX M IOCTYIKAaX MO OTHOLICHHWIO K KMBOH
IIPUPOJE, CBOEMY 3J0POBBIO U 3J0POBBI0 OKPYKAIOLIUX;

CaMOCTOSITEIIEHO OCYIIECTBIISTh NO3HABATEIbHYIO JICATENIHOCTD, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7ayll B
00pa3oBaTeNbHON ACATEIBHOCTH M KU3HEHHBIX CUTYAIUX;

CaMOCTOSITEJIBHO COCTABJISTH IJIaH PEIICHUsI TPOOJIEMBI C YUETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPENOUTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATNOYTCHUN;

JieNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIIECHHUE;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

croco6cTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO HIMPOKOH IPYAULIUU B pa3HbIX 00JIaCTSIX 3HAHUI, TOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbIN
U KyJIbTYpPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIbTATOB LENSIM;

BJIa/IeTh HABBIKAMH II03HABATENILHON pe(IeKCHM KaK OCO3HAHMS COBEPIIAEMBIX IEHCTBMHA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTAaTOB U
OCHOBaHMH, UCIIOJIb30BaTh MPUEMBI Pe(IEKCUM IS OLIEHKU CUTYaIH, BEIOOpa BEPHOTO PELICHNUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTHUX IIPU aHAJIN3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npunsiTHE ceOs M APYIHX:

IIPUHUMAThH ce0s, IOHUMasi CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI IPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro YesloBeKa.

HNPEAMETHBIE PE3YJIBTATDBI
Hpe,[[MeTHLIC PE3YyIbTAThl OCBOCHUS IMPOTPaMMBbI COO no 6uojyoruu Ha 6a30BOM YPOBHE BKIIFOYAIOT Cl'IeI_[I/I(bI/I‘ICCKI/Ie JIIA y‘IC6HOI‘O npeamMeTa
«buonorusy HAay4YHBIC 3HAHUs, YMCHUA U CIIOCOOBI HeﬁCTBHﬁ 10 OCBOCHHUIO, HMHTCPIIPECTAINU U npeo6pa30BaHI/1}o 3HaHHﬁ, BUABI ACATCIBHOCTU IIO
MOJIYYCHHUIO HOBOI'O 3HAHUSA WU IIPUMCHCHHIO 3HAHUU B Ppa3JIMIHbIX y‘le6HBIX CUTYyallUdX, a TaKXKC B PCAJIbHBIX KU3HCHHBIX CUTYALUAX, CBA3AHHBIX C
Oouonorueii. B nporpamMme nNpeaAMETHLBIC PE3YJIbTAThI IIPEACTABJICHBI 110 I'OJaM 06y‘IeHI/I}I.
Hpe,[[MeTHLIC PE3YJIbTaThl OCBOCHUSA yqe6Horo npeamMeTa «buonorus» ¢ 10 knacce JAOJDKHBI OTpaXaTh:
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c(OPMHUPOBAHHOCTh 3HAHUM O MeCTe M POJM OMOJOTMHM B CHCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUH COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa M HAyYHOTO MHPOBO33PEHUS, O BKJIAJEC POCCHUCKUX M 3apyOe)KHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(GyHKIMOHATBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1ay;

YMEHHE PACKPBIBATh COJIEpKaHNEe OMOJIOTHYECKUX TEPMUHOB U IOHSTUI: )KU3Hb, KJIIETKA, OPraHu3M, MeTa00113M (0OMEH BEILIECTB U NIpeBpallleH he
SHEPTruM), TOMEOCTa3 (CaMOpPEryJAlMs), YpPOBHEBas OpraHU3aIUs >KUBBIX CHCTEM, CAMOBOCHPOM3BEACHHE (PENpOIyKIIUs), HACJIECICTBEHHOCTbD,
HU3MEHUYUBOCTb, POCT U PA3BUTHUE;

YMEHHE U3J1araTh ONOJIOTUYECKUE TEOPUH (KJIETOYHAs,, XPOMOCOMHAs!, MyTallUOHHAs, IEHTpaIbHasl I0TMa MOJIEKYJIIpHOU Onosoruu), 3akousl (I'.
Mennens, T. Moprana, H. 1. BapunioBa) u yueHus (o eHTpax MHOT0OOpa3us ¥ MPOUCXOXKACHUS KyJIbTYpHbIX pactenuil H. 1. BaBuiiosa), onpenensite
IPaHULbI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOJaMH Hay4yHOTO MO3HAaHUS B OMOJIOTUU: HAOIIOACHUE U ONMCAHUE )KUBBIX CUCTEM, IPOLIECCOB U SBJICHUH, OpraHu3anus u
MIpOBeJIeHNE OMOJIOTUYECKOTO 3KCIIEPUMEHTA, BBIIBU)KEHUE TUIIOTE3bl, BBISIBIIEHWE 3aBUCHMOCTH MEXJY HUCCIENyeMbIMU BEIMYMHAMU, OObSICHEHUE
MTOJIyYEHHBIX Pe3y/bTaTOB, UCIIOJIb30BAaHHBIX HAYUYHBIX MOHATH, TEOPUI U 3aKOHOB, YMEHHUE JIeNIaTh BbIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJENATh CYIIECTBEHHbIE MPU3HAKH BHUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT, OJHOKIETOUYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB,
0COOEHHOCTH IMPOLIECCOB: 0OMEHA BEIIeCTB U IIPEBPAIICHUS] SHEPTUH B KJIETKE, (DOTOCHHTE3A, IJIACTUYECKOTO U SHEPreTUYEeCKOro 0OMeHa, XeMOCUHTE3a,
MHTO3a, M€H03a, OIJIOJOTBOPEHHUS], PAa3MHOKEHHUS, MHAWBHIyaIbHOTO Pa3BUTHsI OpraH3Ma (OHTOTEHE3);

YMEHHE MPUMEHSTh MOJy4YEeHHbIE 3HAHUS NIl OOBbSCHEHUS OMOJIOTMYECKUX MPOLIECCOB U SIBJICHUH, JUISl MPUHATHUS MPAKTUYECKUX PELIEHUH B
MTOBCEIHEBHOM KU3HU C IIeNIbl0 oOecriedeHusi 0e30MacHOCTH CBOETr0 3J0POBBSl U 3[0POBbSl OKPY)KAIOIIUX JIIOJIeH, COONIOIEHNs HOPM TpaMOTHOTO
MOBEJICHUS B OKPYXKAIOUIEH PUPOTHON cpejie, TOHMMaHue HEOOXO0IMMOCTH MCTIOIb30BaHMS JTOCTH)KCHUN COBPEMEHHOW OMOJIOTUU M OMOTEXHOJIOT Uil
JUISl PallMOHAJIBHOTO IPUPOJOTIOIb30BAHNS;

YMEHHE pellaTh 3JeMEHTapHble TeHETHYECKHE 3a/laud Ha MOHO- M JUTHOPUIHOE CKPEIMBaHUE, CLIEIUIEHHOE HACIeI0BaHUE, COCTABISATh CXEMBbI
MOHOTHOPUIHOTO CKPEIIUBAaHUS IS IIPEeICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJIHATH Ja00paTOpHBIE U IPaKTUYECKUE PabOoThI, COOII0IaTh MpaBUia Mpu paboTe ¢ yueOHBIM U Ja00PATOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTUYECKU OLIEHWBATh U MHTEPIPETUPOBATH MHMOPMALIMIO OHOJIOTHYECKOTO COAEP KAaHUS, BKIIOYAIOIIYIO MICEBOHAYYHbIC 3HAHUS U3
Pa3IMYHbIX UCTOYHHUKOB (CpEACTBA MAacCcOBOI MH(pOpMaIlMU, HAYYHO-TIOMYJISIPHbIE MaTepuaibl), STUYECKUE aCIEKThl COBPEMEHHBIX MCCIEIOBAaHUI B
OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHUs, 0000mIasi OHOJOTHYECKYI0 MH(OPMALIUIO U3 HECKOJBKMX HCTOYHHKOB,
IPaMOTHO UCHOJB30BaTh MOHATUHHBIN anmnapar OMOJOTHH.

[IpenMeTHbI€e pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» ¢ 11 Knacce TOKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUI O MeCTe W POJMU OHOJIOTMM B CHUCTEME HAYYHOTO 3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHpPOBAHHH COBPEMEHHOUN
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa M HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHUH,
(GYHKIMOHATIBLHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1ay;

YMEHHUE pacKpbIBaTh COJepKaHWe OMOJOTHUYECKUX TEPMUHOB M MOHATHUI: BUJ, NOMYJIALMS, T€HO(OH/, 3BOIIONHNS, ABUXKYIIUE CUiIbl ((haKTOphI)
HBOJIIOLIUH, TPUCTIOCOOIEHHOCTh OPraHU3MOB, BUJI000pa30BaHUE, FIKOJIOTHUECKUE (PAKTOPBI, IKOCUCTEMA, MTPOYLIEHThI, KOHCYMEHTBI, PEAYLIEHTHI, LIeTTH
MUTAHUsA, KOJOTHYecKas MupaMua, OuoreoueHos, onocdepa;
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YMEHHE U3j1araTb OMOJOrndyeckre Teopuu (3BosronuoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsE TEOPHSI IBOJIIOLIMN ), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogemmeBoro cxonacrea K. M. Bapa, uepemoBanusi TNIaBHBIX HampaBieHuid u myredd spostoumu A. H. CeseprioBa, yuenus o Ouochepe B. WU.
BepHa[[CKOFO), OIPCACIIATh I'PaHUIbI UX TPUMCHUMOCTH K JKUBBIM CUCTCMAM,

YMCHHUC BJIAACTb MCTOAAMHU HAYUYHOTI'O IMO3HAHUWA B 6I/IOJIOFI/II/IZ Ha6JIIOI[€HI/I€ " OIMMCAHUC KHUBBIX CUCTEM, IIPOLUCCCOB U SIBJIGHI/II;'I, opraHu3anusa U
IMPOBCACHUC OMOJIOTHYECKOIr 0 SKCIICPUMCHTA, BBIABWIKCHUC T'MIIOTC3bI, BBIABJICHUC 3aBUCUMOCTU MCKAY HMCCICAYCMBIMH BCIMYHMHAMU, oObsACHEHHE
IMOJIYYCHHBIX PC3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TGOpI/Ifl 1 3aKOHOB, YMCHHUC ACJIaTh BBIBOJAbI HA OCHOBAHWHU INOJYUCHHBIX PE3YJIbTATOB,

YMCHUCEC BBIACIIATh CYHICCTBCHHBIC ITPU3HAKKU CTPOCHUA OHOJIOTHYECKHUX O6”I)€KTOBZ BHUIOB, HOHYHﬂHHﬁ, npoaAyucHTOB, KOHCYMCHTOB, pCAYLCHTOB,
OMOTEOIICHO30B W JKOCHCTEM, OCOOCHHOCTH TIPOILIECCOB: HACJEACTBEHHOH HM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMA,
HpI/ICHOCO6J'IeHHOCTI/I OpraHmusMoB, I[@ﬁCTBI/ISI SKOJIOTHYECKUX q)aKTOPOB Ha OpraHu3Mbl, IICPEHOCA BCHICCTB W IMOTOKA JHCPIrUHM B ISKOCUCTEMAX,
AQHTPOTIOTEHHBIX U3MEHEHHH B DKOCUCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTA BEUIECTB M OMOTEOXMMHYECKHX IIMKIIOB B OHochepe;

YMCHUEC NPUMCHATH IOJYUYCHHBIC 3HAHUA JIA 00BSICHEHNST OHMOJIOTHUECKUX mponeccoB 1u SIBJIGHI/Iﬁ, AJId TIPUHATUSA MPAKTHYCCKUX pGHIGHI/Iﬁ B
MTOBCETHEBHOM JKM3HU C IIETBbI0 oOecredeHus: 0€30IMacHOCTH CBOETO 3/I0POBBS M 37I0POBbS OKPYKAIOUIMX JIFOJEH, COONIONICHUSI HOPM T'PaMOTHOTO
MOBEICHUS B OKPY)KaroIllel MPUPOIHON cpesie, TOHMMaHnue He0O0X0AUMOCTH UCTIOJIb30BaHMSI JOCTHKEH U COBPEMEHHON OMOJIOTHH IS PallMOHAIBHOTO
MIPUPOIOTIONIE30BAHHUS;

YMEHHE pelIaTh dJIEMEHTapHbIe OMOJIOTHYECKHE 33aa4H, COCTABISITh CXEMBI IEPEHOCA BEIIECTB M YHEPTUHU B IKOCHCTEMAaX (1IN ITUTAHMS);

YMEHHE BBITIOJIHATH Ja00paTOpHbIE U PaKTUYECKue paboThl, COO0IaTh MpaBuia npu paboTe ¢ y4eOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKU OLIEHWBATh U MHTEPIPETUPOBATH MH(OPMALIMIO OHOJIOTHYECKOTO COAEP KAHUS, BKIIIOYAIOIIYIO MICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHbBIX UCTOYHHUKOB (Cpe/ICTBA MacCOBOM MH(MOPMALIMK, HAYYHO-MIOMYNIIpHbIE MaTepUabl), paCCMAaTPUBATh IJ100aJIbHbIE SKOJIOTHUECKHE POOIEMBbI
COBPEMEHHOCTH, (POPMUPOBATH [0 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIEC MUCHMEHHBIE M YCTHBIC COOOIIEeHHUs, 00001ast OHOJIOTHYECKYI0 HH(OPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB,
IrPaMOTHO MCIOJI30BaTh MOHSITUHHBIN anmapar OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoanyecTBo yacoB

DJieKTpoHHBbIe (U poBbIE)

Ne i/ HaumenoBanue pa3iejioB U TEM NMPOrpamMmbl Beero KOHTpOJ’IBHBIe HpaKanec]cne oﬁpasoBaTeﬂbele pecypenl
padoThI padoThI
bubmnoreka [JOK
1 buornorus kax nayxa 2 0.5 https://m.edsc%.ru/7f410292
2 JKuBbie cuCcTeMBI U UX OpraHu3aIus 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorera [TOK
https://m.edsoo.ru/7f41c292
bubmnoreka IJOK
4 IKHM3HEACATENBHOCTS KIETKH 6 https://m.edséf).ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOIUHU https://m.edsoo.ru/7f41c292
8 PezepBHoe Bpems 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB 110 34 0 4
ITPOI'PAMME
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11 KJIACC

HaunMeHoBaHue pa3feioB U TeM Komiriectno wacon DJleKTpoHHBbIe (MU poBbIE)
Ne n/m KounTtpoabHbie IIpakTHUyeckue
MPOrpamMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
bub6mmoreka [{OK
! IBOMIOUHOHHAs GHOTIOTHA ; . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmmoreka [{OK
3 OpranvsMeL u OKpyXaromas cpesia > 1 https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 ﬁtﬁlggpll/(r;:izlcdzﬁ)orﬁﬂ fa1cc74
5 PesepBHOE Bpems 2 bubmorexa LIOK
P P https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 34 0 25
INPOI'PAMME '
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ1S1 YYEHUKA

1. buonorus, 10 xnacc/ [laceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue; non penakuueii [laceunnka B.B., AkninonepHoe 00111ecTBo
«M3narenscTBO «lIpocBemenue»

2. buonorus, 11 knace/ Ilaceunuk B.B., Kamenckuit A.A., Pyonio A.M. u apyrue; non penakuueii [laceunnka B.B., AkninoHepHoe 001IecTBo
«M3narenscTBO «lIpocBemenue»

MU DPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. 1C: Ypok. Pexxum nocrymna: https://urok.1c.ru/

2. O6nayHas miardopma oToOpaxkeHus Bepu(UIUPOBaHHOTO IIUPPOBOro 00pa30BaTEIbHOIO KOHTEHTa U cepBrcoB AO «M3naTenbeTBO
«[Tpocsemenune». Pesxum mocryma: https://educont.ru/

3. Mo6wibpHOE 2eKTpoHHOE 00pazoBanue. [ludpoBas oOpazoBarenbHas cpefa ¢ MHTEPAaKTUBHBIMH OHJIAH-Kypcam. Pexum

noctyma: https://mob-edu.com/

4. HoBast mikosa. OntaiiH-mkosa moAarotoBku k EI'D mo Bcem nmpeameram. Pexxum noctyna: https://educont.ru/

5. Hoserit auck. [{udposas obpazoBarenbHas miatdhopma. YueOHbIE MaTepHUAITbI IS TIEAroroB M MIKOJLHUKOB. IHTepaKTHBHBIN
KonctpykTop ypokoB u ynpaxkuenuii. Pexxum nocryna: https://educont.ru/

6. O6nako 3Hanui. UTHTEpakTHBHBIC YPOKH M ITU(POBBIC JOMAIIHKE 3a1aHus. Pexum moctyma: https://www.imumk.ru/

7. ®oxchopa. Kpynueiimas onnaiin-mkona B Poccun. Pesxum mocryma: https:/foxford.ru/

8. SIKnacc. TTonHoGyHKIIMOHATBHAS ITU(POBas cUCTeMa JIJIs 00pa3oBaTeIbHBIX Opranu3aiuii. Pexxum mocryma: https://www.yaklass.ru/
9. Globallab. Iludpopas obpazoBarenbHas cpea COBMECTHOM IMPOEKTHON M UCCIIEIOBATEILCKON NEATEIBbHOCTH. Peskum

nocryma: https://globallab.org/ru/#.Yvgw2HZByUk

10. IBLS. NnTennextyanbHas oOpazoBareibHas miaTdopma i yYeHUKOB U TIEaroroB ¢ OMOJIMOTEKOH 00pa30BaTeIbHOIO KOHTEHTA T10
®I'OC. Pexxum pocryma: https://ibls.one/

11. Ismart. YMHBIH TpeHaXEP I MOBBIIIEHUS OLICHOK. Peskum moctyma: https://www.ismart.org/

12. Nativeclass. Cucrema I(ppPOBBIX YPOKOB IO aHTIHICKOMY S3bIKY, 00ECIIeYrBAET yCIeX peOEHKA B IIIKOJIE, YYUT TOBOPUThH M TOHUMATh
AHIJIMICKUN KaK POIHOM s13bIK. Pesxum moctyma: https://nativeclass.ru/

13. Stratum. MuTemiekryanbHas mkoina. [{udposas oopazoBarensbHas miardopma. HTepakTuBHBIC MOACTH. VHANBUAYaIbHAS TPACKTOPHS
oOyuenus. Pexxum pocryma: http://stratum.ac.ru/ru/education/

14. Uchi.ru. UaTepakTiBHAas 0Opa3oBaTenbHas OHIaiH-TuIaTgopma. Pexxum nocryma: https://uchi.ru/
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