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MHNOACHUTEJIbHASA 3AIINCKA

[Tpu pazpaboTke MporpaMMbl MO OHOJOTHMU TEOPETUYECKYI0 OCHOBY ISl ONpeAeNeHUS MOIXO0J0B K (DOPMUPOBAHUIO COAEpk aHHUS Yy4eOHOTo
npeamera «buonorus» cocraBuwiu: KoHuentryaibHbeie nosnoxeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTU €€, COACpX aHUs, PE3yJbTaTOB
oOydeHus U TpeOOBaHUU K YPOBHIO MOATOTOBKM BBIMYCKHHKOB, MOJIOKEHHUSI 00 OOIIMX LEISX M MPUHIUINAX, XapaKTePU3YIOIIHUX COBPEMEHHOE
COCTOSIHUE CHUCTEeMbI cpenHero oOmiero oopasoBanust B Poccuiickoit denepannu, a Takke MOIOKEHUS O cliequ(HuKe OHONOTHH, €€ 3HAYCHUH B
MO3HAHUH KUBOU MPUPOJIbI U 0OOECIICUEHUH CYIIECTBOBAHUS YeTI0BeUecKoro odmiectsa. CorjaacHO Ha3BaHHBIM MOJIOKEHUSM, OIpeieJIeHbl OCHOBHbBIE
(GyHKIMY TPOrpaMMBbI IO OHOJIOTHUHU U €€ CTPYKTYpa.

[TporpamMma no 6uosoruu Aaér NpeacTaBIeHUEe O LElsIX, 00 o0IIel cTpateruu 00y4eHHs, BOCOUTAHUS U Pa3BUTHUS O0y4arOIIMXCs CPellCTBAMU
yuebHoro npeamera «buonorusy, onpeaesnser o0sA3aTeNbHOE MPEAMETHOE COAEp)KaHHe, ero CTPYKTYPY, pacupeieNieHHe Mo pasjesiaM U TeMaw,
PEKOMEHIYEMYIO MOCIIeIOBATEIbHOCTh H3Y4YEHHs] Y4eOHOro marepualia ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JOTHUKU
00pa30BaTeNLHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJarOIINXCS.

B nporpamme 1mo OHOJOTHM TakKe YYUTHIBAIOTCA TPeOOBaHUS K IJIAHUPYEMBIM JTHYHOCTHBIM, METAMPEAMETHBIM U MPEIMETHBIM pe3ylbTaTam
o0y4yeHus B HOpMUPOBAHUH OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIILHOM IEATEIEHOCTH/y4eOHBIX ACWCTBUI 00yJarOIUXCs IO OCBOSHHIO COJCPKAHUS
OunoJoru4eckoro 0opazoBaHusl.

B nmporpamme no 6uonoruu (10—11 xmaccel, 6a30BbIi ypOBEHB) peaan30BaH MPUHIUIT IPEEMCTBEHHOCTH B U3yUYEHHH OMOJIOTHH, O1arogaps 4emy
B HEW MpOCMaTpUBAETCS HANIPABICHHOCTh HA PA3BUTHE 3HAHUH, CBA3AHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMM JIMYHOCTH, HKOJIOITMYECKOTO MBIIUIEHUS, IPEACTaBICHUN O 3I0pOBOM O0pa3e *KU3HU U OEpe’KHbIM OTHOILIEHHWEM K OKpYKarolen
npupoaHoii cpene. Ilosromy Hapsay ¢ u3ydyeHuEeM OOIIEOMONIOrHYEeCKIX TEOPHid, a TaKKe 3HAHUI O CTPOCHMHU KHUBBIX CHCTEM PA3HOTO paHra u
CYILIHOCTH OCHOBHBIX MPOTEKAIOIIMUX B HUX MPOIECCOB B MpOrpaMMe MO OMOJIOTUM YZAENEHO BHHMAaHUE HCIIOJIb30BAHUIO MOJYUYEHHBIX 3HAHWH B
MIOBCEHEBHOM JKM3HM JUId peIIeHUs NPUKIAJHBIX 3ajad, B TOM YHUCIE: MPO(UIAKTUKH HacJeICTBEHHbIX 3a00JIeBaHHM ueloBeKa, MeIUKO-
TEeHETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHUS SKOJIOTMUECKH 11EIeCO000pa3HOro MOBEIEHUS B OKPYXKaIOIIe MpUPOIHOI cpelie, aHanu3a BIUSHUS
XO3SIMCTBEHHOM JESTETbHOCTH YEJIOBEKa Ha COCTOSHUE IPHPOJIHBIX U HCKYCCTBEHHBIX SKOCHUCTEM. YCHIIEHHME BHUMAHUSA K TPHKIATHON
HaIpaBJIEHHOCTH yuyeOHOro npenmMera «buoiorusy mpoaukToBaHO HEOOXOIMMOCTbIO OOECIeUeHUsl YCIOBUM ISl pelIeHNUs OAHON U3 aKTyaJbHBIX
3aa4 LIKOJBHOIO OHMOJIOTMYECKOro oOpa3oBaHMs, KOTopas mpeanosiaraeT (GopMHUpOBaHHE y OOYYAIOUIUMXCS CIIOCOOHOCTH afanTUPOBAThCS K
M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIErOCsS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero ooOmiero oOpa3oBaHMsA 3aHMMaeT BakHoe MecTo. OHa obecreunBaeT (OpMHUpPOBaHHE y OO0yYaromUXcs
IPEJICTAaBICHU O HaydyHOH KapTHHE MHpa, paciiupsieT ¥ o000IaeT 3HAHHUSA O KUBOM NpHUpone, €€ OTIMYMTEIbHBIX MPHU3HAKaX — YPOBHEBOM
OpraHu3alMK U IBOJIOLMH, CO3JaET YCIOBUS JUIsl: MO3HAHUS 3aKOHOB JKUBOM MpUpPObI, (POPMUPOBAHUS (PYHKIIMOHATBHON I'PaMOTHOCTH, HABBIKOB
3/10pOBOTO U 0e30macHoro o0pas3a )KM3HH, SKOJIOTHUECKOT0 MBILIUIEHUS, IEHHOCTHOTO OTHOIIIEHUS K )KHUBOW MPHUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMOIOTHS UMEET TaKKe JJIS PeLICHHUsI BOCIUTATENbHBIX U Pa3BUBAIOIIUX 3a/1a4 CPeIHEro o0111ero o0pa3oBaHus, COUAIN3AUN
oOyuaromuxcs. M3yuenue Omonorun oOecriedynBaeT ycaoBHs st (POPMHUPOBAHHS WHTEIUIEKTYabHBIX, KOMMYHUKAIIMOHHBIX ¥ HH()OPMAIIHOHHBIX
HaBBIKOB, ICTETUYECKOM KyIbTYpBhl, CHOCOOCTBYET MHTETrpalliu OMOJOrMYECKHX 3HAHUHM C MPEICTaBICHUSAMH U3 JPYTrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, U3MKH, XUMUU U reorpaduu. HazBaHHbIE MONOXKEHUS O MpeJHa3HAUeHUHU y4eOHOro mpenmera «buonorus» cocTaBwId OCHOBY IS
OTIpeieNIeH s TOAX0/I0B K 0TOOPY U CTPYKTYPUPOBAHHIO €TI0 COJEPIKaHuUs, IPEICTABIEHHOTIO B IPOTrpaMMe 10 OMOJIOTHH.
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Ot6op conmepkanust yueOHOro mnpeamera «buomorus» Ha 0a30BOM YpOBHE OCYIIECTBJIEH C TO3MLIUN KyJIbTYpOCOOOPa3HOro MOAXO0na, B
COOTBETCTBUU C KOTOPHIM OOydaroluecs JOKHBI OCBOUTH 3HAHUS U YMEHHUA, 3HaYUMbIe Ui (popMHUpoBaHUS OOIICH KyJIbTYphl, ONpEACIsSoNnne
aJICKBATHOE MMOBEJICHUE YEJIOBEKa B OKPY’KaIOIIEH MPUPOIHON cpelie, BOCTPEOOBAHHBIC B MOBCEAHEBHOW JKU3HU M MPAKTUYCCKOW JEATEIHLHOCTH.
Oco0oe MecTo B 3TOM CHUCTEME 3HAHUU 3aHMMAIOT DJIEMEHTBI COAEPIKAHMs, KOTOPbIE CIyXaT OCHOBOM Al (pOpMHpOBaHUS MPEICTaBICHUHA O
COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTUHE MHUpPA U IICHHOCTHBIX OPUEHTALMSIX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AMH OHOJIOTHUYECKOIro
o0OpazoBaHws.

CTpyKTypHpOBaHUE COICPKAHMS YISOHOT0 MaTepraia B IporpaMme 1mo OMOJIOTHH OCYIIECTBICHO C YI€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00
OTIIMYUTEILHBIX OCOOEHHOCTAX >KUBOW MPUPOJBI, O €€ YPOBHEBOW OpraHM3allMM U IBOJIOLUMU. B COOTBETCTBUM C 3TUM B CTPYKType y4eOHOTO
npeamera «buosiorus» BbIIENEHBI CIEAYIONIME COJIEpKaTeabHble JUHUU: «buonorus kak Hayka. MeToabl HaydHOro mo3HaHus», «Kierka kak
Ouosnoruueckas cucreMayn, «OpranusMm kak Ouosjormueckasi cucreMay, «CucreMa U MHOrooOpasue OpraHu4eckoro MHUpay, «IBOJIOLHS >KUBOU
MPUPOBD, «IKOCUCTEMBI M IPUCYIIIHE UM 3aKOHOMEPHOCTH.

Llenb n3yuenus: yuebHoro npeamera «buonorus» Ha 6a30BOM YPOBHE — OBJIa/ICHUE 00YYAIOIIUMHUCS 3HAHUSIMHU O CTPYKTYPHO-(DYHKIIMOHATBHOM
OpraHU3aIMH )KUBBIX CUCTEM PA3HOTO PaHra U MPUOOPETEHUE YMEHHM UCIOIB30BaTh 3TU 3HAHUS JJISI TPAMOTHBIX ICMCTBUU B OTHOIIEHUH OOHEKTOB
YKUBOM MPUPOABI U PEHICHHS] PA3TTMYHBIX KU3HEHHBIX MPOOIEM.

JocTmwkenne nenu u3ydeHus yaeonoro npenmera «buonorus» Ha 6a30BOM ypoBHE 00€CTIEUUBACTCS PELIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHHE 00yUYaIOUIMMUCS CUCTEMbI 3HAHUM 0 OMOJIOTUYECKUX TEOPHUSX, YICHUIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiax, CIy>Kallux
OCHOBO# 11 GOopMHUpPOBaHUS NIPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MUPA, 0 METOJIaX HAYYHOTO MMO3HAHUS, CTPOCHUH, MHOT000pa3nuu 1
0COOCHHOCTSIX JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alliH, BBIIAIONINXCA OTKPBITUSAX U COBPEMEHHBIX UCCIIEOBAHUIX B OMOJIOTHH;

dbopMupoBaHHE Yy 00YYAIONMIMXCSl MO3HABATENbHBIX, HHTEIJIEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEM B MPOIIECCE aHalu3a JaHHBIX O IMYTAX
pa3BUTHS B OMOJOTHUHM HAYYHBIX B3TJSA0B, UACH U MOJXOI0B K U3YUYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3allNu;

CTAHOBJICHHE Yy OOydYaromuxcsi oOIied KyJbTYphl, (DYHKIIMOHAILHONW TPAMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH M OLICHUBATh SIBICHUS
OKPY’KAOIIero MUpa >KUBON MPUPOJIbI HA OCHOBAHUU 3HAHUI U OMBITA, MOJTYYCHHBIX MTPH U3YYCHUH OUOJIOTHH;

dbopMHupoBaHKE y 00 yUaIOIINXCSl yMEHU I WIUTFOCTPUPOBATH 3HAYEHUE OMOJIOTMYECKUX 3HAHUM B MPAKTHYECKOM AEATEIHPHOCTH YETIOBEKA, PAa3BUTHHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHl;

BOCITUTaHUE YOCKAEHHOCTH B BOBMOXKHOCTH MTO3HAHUSI YEJIOBEKOM KUBOU PUPOIBI, HEOOXOIUMOCTH O€PEKHOTO OTHOIICHUS K HEeM, COOII0IEHUS
ATUYECKHX HOPM IPU MPOBEICHUH OMOIIOTUYECKUX UCCIIeI0OBAHUM;

OCO3HAHUE IIEHHOCTH OMOJIOTHYECKUX 3HAHUH TSl TOBBIIICHUS YPOBHS YKOJIOTHYECKOUN KYIbTYPHI, 11 GOPMHUPOBAHMS HAYYHOT'O MUPOBO33PEHUS;

MpPUMEHEHHE TPUOOPETEHHBIX 3HAHUNW U YMEHHUI B MOBCEIHEBHOW XU3HU JJSl OLIEHKHU MOCIEACTBUIA CBOEH MEATENBHOCTH IO OTHOILICHUIO K
OKpY’KaIoIIen cpesie, COOCTBEHHOMY 37I0pPOBbIO, 000CHOBAHHE M COOTIOZICHUE MeP MPOPUITAKTUKHU 3a00JICBaHHMIA.

B cucteme cpennero o6miero obpaszoBanusi «buonorus», usydaemas Ha 0a30BOM YpOBHE, SBISETCS 00S3aTENbHBIM YYEOHBIM IPEIMETOM,
BXOJISIIIIAM B COCTaB MpeaMeTHO# o0macTu «EcTecTBeHHO-HAyYHBIC TTPEAMETHIY.

Jlnst u3ydenust Ononorur Ha 6a30BOM YpOBHE CpeJiHero o0miero oopasoBanus oTBoauTcs 68 vacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11
kiacce — 34 gaca (1 gac B Henemio).

COJAEP)KAHUE OBYYEHUS
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10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U IPYTHMHU €CTECTBEHHBIMU HayKaMu, GHIIOCO(PUEH, STUKOM, SCTETUKON
U npaBoM. Posb Grosnorun B popMUpPOBAHNN COBPEMEHHOM HAy4YHOM KapTHHbBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Metoap! MO3HaHUS KUBOW HpUpoAb! (HaOMIoeHNe, SKCIIEPUMEHT, ONMCaHHue, U3MEpPEeHue, Kiaccuukanus, MOJIEIMPOBaHUE, CTaTUCTUYECKAs
00paboTKa JaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktudeckas padora Ne 1. «Vcnonap30BaHre pa3IMYHBIX METOOB ITPH U3YYECHHH OMOIOTHYECKIX 00BEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKussie crcrembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: Ononorun. OTINYME )KUBBIX CHCTEM OT HEOPTaHUIECKOM MPUPOJIBL.

CpoiicTBa OuocucteM M HUX pazHooOpaszue. YPOBHM OpraHU3alMM OWOCHUCTEM: MOJEKYJISPHBIA, KIETOYHBIM, TKaHEBbIM, OpraHU3MEHHBIH,
HOMYJSIIIOHHO-BUAOBOM, IKOCUCTEMHBIH (OMOTe0eHOTHIECKUH ), OMOCHEPHBIH.

JdeMoHcTpanum:

Tabmuubt 1 cxembl: «OCHOBHBIE IPU3HAKH KU3HIY, «Y POBHH OPTaHU3ALUH KUBOU IPUPOIBD.

Ob6opynoBanue: moaens Mojaekyisl JJHK.

Tema 3. Xumuveckuii cocTaB U CTPOEHHE KJIETKH.

XUMUYECKUH COCTaB KIETKU. XMMHUECKHE DJIEMEHTBI: MaKpO3JIEMEHTBI, MUKPOAJIEMEHTHI. Bosja 1 MUHEpalIbHbIE BELLIECTBA.

@YHKIMH BOJbI U MUHEpAIbHBIX BEIIECTB B KieTke. [loanep:kanne ocMOTHYECKOTrO OajiaHca.

benku. CoctaB u cTpoeHue 0enKoB. AMHHOKUCIOTHI — MOHOMEpbI OenkoB. HezamMeHnMBble M 3aMEHHMbIE aMHUHOKUCIOTHI. AMUHOKHCIOTHBIH
coCTaB. YPOBHU CTPYKTYpbI O€ITKOBOM MOJIEKYJIbI (IIEpBUYHAs, BTOPUYHAs, TPETUUHAS U YETBEPTUYHAS CTPYKTYypa). XUMHUYECKHE CBOWCTBA OEJIKOB.
buonornyeckue pyHKIUN OEIKOB.

®epMeHThI — OHoIorHuecKkue Katanu3atopsl. CTpoeHue pepMeHTa: akTUBHBIN IIEHTp, cyOcTpaTHas cnenupuuHocTsb. KopepmeHnTsl. ButaMuHbI.
Otnuuus pepMEeHTOB OT HEOPraHMUYECKUX KaTalln3aTOPOB.

VYrneBonabl: MOHOcaxapubl (TJIOK03a, pubo3a U Ae30Kcuprub03a), Aucaxapubl (caxapos3a, JaKkTo3a) M TMOJHcaxapuisl (Kpaxmall, TIIUKOTEH,
1eJUTI0I103a). bruonornueckue pyHKIUM yTiaeBoO0B.

Jlunuaer: Tpurnuuepunsl, Gochonunuasl, crepouasl. I'uapodpunbHo-runpodobHble cBoiicTBa. buonornueckue Gpynkuuu aununoB. CpaBHEHHE
YTJIEBOJIOB, OCJIKOB U JIMIIUI0B KaK HICTOUHUKOB SHEPTHH.

Hyxneunnossie kuciotel: JIHK 1 PHK. Hykneotuasl — MoHoMepbl HykienHOBBIX KUCOT. Ctpoenue u pynkuuu JJHK. Crpoenune u pynkunu PHK.
Bunet PHK. AT®: ctpoenue u GpyHKIUM.

[MuTonorus — Hayka o kieTke. Kierounas reopus — mpumMep B3auMOJICHCTBUS UAeH U (aKTOB B HAYYHOM MO3HAHUHU. MEeTO bl U3yUEHHS! KIETKH.
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Knertka kak nienoctHas xuBast cucreMa. O01ue mpu3HaKky KJIETOK: 3aMKHYTasi HapykHasi MmeMOpaHna, mojnexynbl JJHK kak renernyeckwuii anmapar,
cucTeMa cuHTe3a Oelnka.

Tumbl KIETOK: dyKapHOTHYECKas U NpokapuoThuueckas. OCOOCHHOCTH CTPOCHHS MPOKAPUOTUYECKOM KieTku. KietodyHnas creHka OakTepHii.
Crtpoenue sykapuoTudecKkor KiieTkiu. OCHOBHBIC OTJIMYUS PACTUTEIIHHOM, )KUBOTHOW M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIUKC, nX (yHkiuu. [nasmarndeckas memOpaHa, €€ cBOCTBAa U (DYHKIIHH.
Iluromuasma u e€ opranonasl. OgHomemMOpanHble opranounasl kietku: JI1C, annapart [Nonbxu, 1n30coMsl. [ToayaBTOHOMHBIE OPraHOUABI KIETKHU:
MHUTOXOH/IPHH, TUIACTHUIBL. [IponcxoxkieHrne MUTOXOHAPHUH 1 TiacTul. Bunel mractua. HemeMOpaHHBIE OpraHOUAbI KIIETKU: pUOOCOMBI, KJIETOUHBIN
LEHTP, LEHTPUOJIN, PECHUYKH, )KIYTUKHA. DYHKIIMM OPraHOMIOB KJIETKU. BriIroueHus.

Snpo — peryasaTopHbIi LeHTp KieTku. CTpoeHue siipa: saepHas 000104Ka, KaproIuia3Ma, XpOMaThH, SIPHIIKO. XPOMOCOMBI.

TpaHcIIOpPT BELIECTB B KIIETKE.

JdemMoHcTpaumuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, /Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammsl: «Pacripenesnenre XuMHYECKUX 3JIEMEHTOB B HEXKMBOM IIPUpOE», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B )KUBOW ITPUPOIE».

Tabmuubl u cxemsl: «llepuoguueckas Tabauna XMMHUYECKUX 3J€MEHTOB», «CTpoeHHe MOJIeKyJbl BOIbl», «buocuHTe3 Oenka», «CTpoeHue
MOJIEKYJIBI Oenkay, «Ctpoenue dpepmenTtay, «Hykmennossie kuciioTsl. JJHK», «Ctpoenue monekyinsl ATDy», «CTpoeHue 3yKapHOTHIECKON KICTKH,
«CTpoeHHE KMBOTHOM KIETKW», «CTpOCHHME PACTUTEIBbHOM KIETKW», «CTpOEHHE NPOKAPUOTUYECKOW KIETKW», «CTpoeHue sapa KIETKH»,
«YTneBonpl», «JINIaen.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpylOBaHME Ul IPOBENCHUS HAOMIOJEHUH, W3MEPEHUH, SKCIEepUMEHTOB, MHKpOIpenapaThl
PaCTUTENbHBIX, )KUBOTHBIX M OaKT€pPHAIbHBIX KIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 1. «M3yueHune kaTaTuTUYECKOW aKTUBHOCTH (PEpMEHTOB (Ha MPUMEPE aMUJIa3bl UM KaTajlas3bl)».

JlaGopatopHas padota Ne 2. «/3yueHne CTpOEHHUs KIETOK PAaCTEHUH, )KUBOTHBIX U OaKTEepHii 1I0J] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenapaTax 1
UX OIHUCAHHEY.

Tema 4. 7KusHenesiTeIbHOCTh KJIECTKH.

OOmeH BeniecTB, WM MeTab0IM3M. ACCUMMISIMS (TUIaCTUYECKUIT 0OMEH) M JUCCUMMIISALUS (SHEPreTHYeCKUii 0OMEeH) — /IB€ CTOPOHBI €IMHOTO
npoiiecca Merabonnsma. Poib 3aKOHOB COXpaHEHUS BEILECTB U SHEPTUU B TOHUMaHUHM MeTab0In3Ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U rerepoTpodHbIi. Poib pepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIIEHNN YHEPTHH B KIIETKE.

®otocunTe3. CBeroBasg M TeMHOBas (a3bl poTocuHTe3a. Peakuun ¢ortocunTesa. IpdekTuBHOCTL (HOTOCHHTE3a. JHaUeHHE (OTOCHHTE3a IS
KU3HU Ha 3emuie. BrnusiHue ycnoBuii cpesibl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HaYeHUE XEMOCHHTE3a JUTsl )KU3HU Ha 3eMie.

DHepreTudeckuii 0OMeH B KiieTKe. Paciieniienne BemiecTs, BblIEJICHHE U aKKyMYJIUPOBAaHNE SHEPTHU B KIIETKE. DTalbl 3HEPreTUYECKOTro OOMeHa.
I'mukonu3. bpoxxenne u ero Buasl. KuciaopoaHoe okucieHue, Wik KieTouHoe abixaHue. OxucnurenbHoe (ochopunupoBanue. DPPeKTUBHOCTH
SHEPreTHIecKoro oOMeHa.
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Peakuuu matpuynoro cuntesa. ['enernueckas nndopmanust u JJHK. Peanuzanms renetnueckoid ”HGOpManuu B KieTke. [ eHeTH4eCKuit Ko U ero
cBoricTBa. Tpanckpunmus — MmatpudHblid cuHTe3 PHK. Tpancnsanus — 6uocunTe3 Oenka. Dtanbl TpaHciasaiuu. KonupoBanue aMMHOKHUCIOT. Posb
pubocom B OmocuHTe3e OernKa.

Hexknerounsie Gopmbl sxu3uu — BUpychl. Mctopust otkpbeitust BupycoB ([[. M. MBaHoBckuii). OCOOCHHOCTH CTPOCHHS M JKM3HEHHOTO ITHKJIA
BupycoB. bakrtepmodaru. bonesHu pacteHuii, *KMBOTHBIX M 4YelOBEKa, BbI3bIBacMble BuUpycamu. Bupyc mmmyHoxedunurta uenoseka (BUY) —
B0o30ynutens CIIM/{a. OOpaTHas TpaHCKpHUMLMS, peBepTaza u uHTerpasa. [IpodunakTrika pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpaumuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuiet u cxembl: « Turnbl mutanusy, «MeTtadbomu3my, « MUTOXOHIPHSY, « IHEPreTHIECKH 00Meny, «Xnoporact», «@otocunres», «CTpoeHue
JHK», «Ctpoenue u GpyHKIIMOHUpOBaHHE reHay, «CunTe3 Oenkay, «'enetndyeckuil koa», «Bupyce», «bakrepuodaru», «CTpoeHue 1 KU3HESHHBIN
ko Bupyca CITN 1a, 6axtepuodaray, «Pemmukarmus JJHK».

Ob6opynosanue: moaenu-anminkanuu «Y nsoenue JJHK u tpanckpunimsy, «buocuntes 6enka», «CTpoeHue KIeTKku», Moaenb cTpykrypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKi, Wi KU3HEHHbIM LUK kieTku. MHTepdaza m muros. [Ipouecch, mpotekarone B uHTepdasze. Perumkanus — peakuus
marpuunoro cuate3a JJHK. Crpoenue xpomocoM. XpoMOCOMHBIN HAaO0Op — KapHOTHIL. JIMTUIOMIHBIA M TalUIOMAHBIA XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. [{luTonornueckue OCHOBbI PAa3MHOKEHUS U UHIAUBUYAJIbHOTO PA3BUTHSI OPTaHU3MOB.

Jenenue knerku — Muto3. Ctaauu muto3sa. [Iporieccsl, mpoucxosiye Ha pa3HbIX CTaAUsIX MUTO3a. buonoruueckuii cMbpIci MUTO3a.

[Tporpammupyemasi rubesb KIETKH — arlonTo3.

@opMBl pa3sMHOKEHHUSI OpPraHU3MOB: Oecrioysioe M MosioBoe. Buubl Oecnosioro pa3MHOXKEHMsS: JI€JI€HHE HaJBOE, IMOYKOBAHUE OJHO- H
MHOTOKJIETOYHBIX, CIIOPO0Opa30BaHKe, BETETATUBHOE Pa3MHOXKeHHUE. VICKyccTBEHHOE KIIOHMPOBaHWE OPraHU3MOB, €10 3HAaUe€HHUE IS CEJIEKLINH.

[TonoBO€ pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3z. Ctaguu Mmeiiosa. [Ipoueccel, mpoucxoasmye Ha cTaauax Meiosa. [loBegenue xpomocom B Mero3e. Kpoccunrosep. buonornyeckuii cmbici
Y 3HAYEHHE MEH03a.

["ameTorenes — mporecc 00pa3oBaHMs MOJOBBIX KJIETOK Y JKUBOTHBIX. IloJOBBIE *kene3bl: CEMEHHUKU M sUYHUKUA. OOpa3oBaHHE U pa3BUTHE
MOJIOBBIX KJIETOK — rameT (crepMaTo30ou], SHIEKIeTKa) — crepMaroreHe3 U oBoreHe3d. OCOOEHHOCTH CTPOEHMsS SHIEKIETOK U CIIEPMAaTO30UI0B.
Onnonorsopenue. IlapreHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHOHANIbHOE pa3BUTHE (AMOpHOreHe3). JTamnbl 3MOPHOHAIBHOIO Pa3BUTHS Yy IMO3BOHOYHBIX
KHUBOTHBIX: ApoOJIeHue, TacTpysius, opraHoreres. IloctaMOpruonanbHoe pa3BuTHE. THIBI MOCTAIMOPHOHAIBHOTO PAa3BUTHUSA: MPSIMOE, HENpsMOe
(mmunHOYHOE). BrinsHue cpepl Ha pa3BUTHE OPraHU3MOB, (PaKTOPbI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3zeBurtne pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIUU PAa3BUTHSL.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «D@OpMBbI pa3MHOXKEHHS OPTaHU3MOBY, «J[BOITHOE OIIO0TBOPEHHE Y IIBETKOBBIX pacTeHU», «BeretaTuBHOE pa3MHOKEHHE
pactenuii», «Jlenenne kietku Oaktepuii», «CTpoeHHE MOJOBBIX KJIETOK», «CTpoeHne XpoMocoMbl», «KmeTounsrit mukmy, «Pemmkarnus JTHK,
«Muto3», «Meio3», «lIpsmoe n HENpsAMoe pa3BUTHE, «] 'aMeTOreHe3 y MIEKONUTAIOIIMX U YeloBeKay, « OCHOBHBIE CTaJUN OHTOTEHE3A».
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OOGopynoBaHue: MUKPOCKOI, MuUKpomnpenapatbl «CriepMaTo30ubl MICKOMUTAIOWIEro», «SlilexkneTka miekonurawomero», «Kapuokunes B
KJIETKaX KOpEIIKa JyKay, MarHuTHas MOJCIIb-anruinkaius «/lenenue kinetku», monens JIHK, Moaens MmetadazHoii XpOMOCOMBI.

JlabopaTopHble 1 IpaKkTHYeCKHE PadOThI:

JlaGopaTtopHnas pabora Ne 3. «HaOmroneHue MuTo3a B KJIeTKaX KOHUMKA KOPEIITKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopaTtopHnast pabota Ne 4. «3ydeHue cTpoeHus MOJAOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HaciiencTBEHHOCTH M H3MEHYMBOCTH OPTraHU3MOB.

[TpenmMet u 3amaun reHeTUKH. VICTOpUS pa3BUTHS T€HETUKH. POIIb IUTONOTHH U 3MOPHOJIOTHH B CTAHOBIICHUHM T€HETHKHU. BKiTag poccHiickux u
3apyOEKHBIX YUEHBIX B PA3BUTHE TCHETHKU. MeTObl TCHETUKH (THOPUI0JIOTHYECKUH, IUTOTCHETHYECKUH, MOJICKYJIIPHO-TeHEeTHYeCKUii ). OCHOBHBIC
reHeTUYEeCKUe MOHATHUSA. [ 'eHeTruecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HAcleJOBaHUs MPU3HAKOB, ycTaHOBIEeHHbIE . Mennenem. MoHoruOpuaHoe ckpeluBanue. 3akoH eAMHO-00pa3usi THOPHUIOB
nepBoro nokosienus. [IpaBuiio qoMuHUpOBaHMs. 3aKOH paclleIyieHUs MPU3HaKoB. [ umore3a unctoTsl rameT. [loaHOe 1 HEMOHOE TOMUHUPOBAHUE.

JurnOpuaHoe CcKpelBaHue. 3aKOH HE3aBUCHMOIO HACJICIOBAaHMS IPU3HAKOB. [lUTOreHeTHYeCKHe OCHOBBI JUTHOPHIHOTO CKPEIIMBAHUSA.
AHanuzupyroliee ckperniuBanue. VMcrnonp30Banne aHAIM3UPYIONIETO CKPEIIUBAHUS JIs ONIPEICIICHUs TEHOTHIIA OCOOH.

Cuemnnennoe HacneaoBanue npusHako. Pabora T. Moprana no cuenjieHHOMY HaclieI0BaHUIO TeHOB. HapyliieHue crernieHns TeHOB B pe3ylibTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpHs HACTECTBEHHOCTH. [ eHeTHYeCKue KapThl.

I'enetnka mona. XpoMOCOMHOE OmpeeieHue Moia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbie W TeTepOraMETHBIE OpPTaHU3MBI.
HacnenoBanue npu3HakoB, CIEIJICHHBIX C ITOJIOM.

N3menunBoCTh. Buibl H”3MEHUNBOCTH: HEHACIIEACTBEHHAS M HACeACTBEHHAsA. PoJib cpe/ibl B HEHACIIEICTBEHHOW M3MEHYMBOCTH. XapaKTePUCTUKA
MO (PUKAIIMOHHOW M3MEHYMBOCTU. BapuaninoHHBIN psl ¥ BapuanroHHas kpuBas. HopMa peakuuu mpusHaka. KomudyecTBeHHbIE U KaU€CTBEHHBIE
MIPU3HAKU ¥ UX HOpMa peakiuu. CBorcTBa MOIU(DUKAITMOHHOM U3MEHYUBOCTH.

HacnenctBenHas, Wiy reHOTUNIHYECKAs, U3MEHUYUBOCTh. KoMOMHATHBHAS N3MEHUYHUBOCTh. Meii03 U MOJI0BOM MPOIECC — OCHOBa KOMOMHATHUBHOM
W3MEHYMBOCTH. MyTaloHHass W3MeHYMBOCTh. Kitaccudukanuss myrainuii: T€HHbIE, XpPOMOCOMHBIE, T€HOMHBIE. YacToTa W NMPUYUHBI MYTAaIlHil.
MyrtareHHsie (GakTOpbl. 3aKOH TOMOJIOTHYECKUX PSAAOB B HACIENCTBEHHOM n3mMenunBoctu H. M. BaBunosa.

BuesinepHast HacleICTBEHHOCTh U U3MEHYHBOCTb.

['enetuka uenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOAbl T€HETHKH YENOBEKAa: T'€HEANOTHYECKHil, OMU3HENOBBINA, IUTOTEHETHUECKU,
OMOXMMHMYECKHH, MOJIEKYJISIpHO-TeHeTHYeCKH. COBpEMEHHOE OTpe/IeJICHNEe TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TCHOTUITMPOBAHUE, B TOM
ymcne ¢ nomoinbto [MI[P-ananuza. Hacneactsennslie 3a0051eBaHus Yel0BeKa: TeHHbIE 00JIe3HU, 00JIE3HH C HACIIECTBEHHON MPEAPACTIONOKEHHOCTHIO,
XpoMocoMHBIe Oose3Hn. ComMaTHyeckue W reHepaTuBHbIE MyTaruu. CTBOJIOBbIE KII€TKH. [IpuHIMIIBI 310pOoBOro o0Opasa >KW3HU, NTUArHOCTHKH,
npoQUIAKTUKA U JIEYCHHUS] TEHETHYECKHX Oone3Held. MeanKo-TeHeTHUeCKoe KOHCYIbTUPOBaHWE. 3HAUeHUE MEAMIIMHCKOW TeHETHKH B
MPEIOTBPAIIEHUH U JICUCHUH T€HETHIECKUX 3a00JICBaHUI YeJIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumodees-Pecosckuii, H. 1. BaBuinos.
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Tabmuibl 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHKUE U €T0 IIUTOTEHETUYECKast OCHOBAY, «3aKOH PACHICTUICHHUS M €T0 IUTOTCHETHYECKasi OCHOBaY,
«3aKOH YUCTOTHI raMeT», «lurnbpuaHoe ckpeuBanue», «Lluronornyeckne OCHOBbI JUTHOPUAHOTO CKpELIMBaHuA», «Melo3», «Bzaumoneiicreue
aJJIENIbHBIX TEHOBY, «I €HEeTH4YeCKUe KapThl PACTEHUH, KUBOTHBIX U YeloBeKa», «['eHeTHKa 1ojay», «3aKOHOMEPHOCTH HAceA0BaHNUs, CLEIIEHHOr0
¢ nosuiom», «KapuoTumsl yesnoBeka U )KMBOTHBIX», «Buibl u3MeHUMBOCTHY, «MoaudukanoHHas H3MEHUNBOCTbY, «HacnenoBanue pezyc-pakropar,
«["eHeruka rpynn KpoBu», «MyTallMOHHAs ©3MEHYUBOCTDY.

Ob6opynoBanue: Mojenu-anmiaukanuu «MoHorubpuaHoe ckpemuBaHue», «HemomHoe pomuHMpoBaHHE», «/lUruOpUAHOE CKpeIMBaHHUEY,
«[lepexpéct XxpoMocoM», MUKPOCKOIT U MHKpornpenapar «/lpo3zoduna» (Hopma, myTtaruu (opMbl KpPbUIbEB M OKpacKu Tena), repbapuii «"opox
IIOCEBHOM».

JlabopaTopHblie U NpaKkTHYeCcKHe padoThI:

JlaGopatopHass pabora Ne 5. «3yueHue pe3ynbTaTOB MOHOTMOPUIHOIO M JUTMOPUAHOTO CKpEIMBAaHUS Yy Jpo30(pMiIbl Ha TOTOBBIX
MUKpOIIpenaparax».

JlaGopatopHas pabota Ne 6. «/3yueHre MoaupUKAIMOHHON U3MEHYMBOCTH, IOCTPOCHUE BAPUALMOHHOTO PsiJia U BapUALIMOHHOW KPUBOII».

JlaGopatopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30(duisl Ha TOTOBBIX MUKPOITpENiapaTaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHe U aHAIU3 POJIOCIOBHBIX UEIOBEKa.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak Hayka U Ipolecc. 3apokJeHue celeKuuu U fomectukanus. Yuenue H. M. BaBunoBa o LieHTpax MpOUCXOXKIEHNUS U MHOI000pa3us
KYJIbTYPHBIX pacTeHUU. LIeHTpbl MPOUCXOKIEHHS TOMAIIHUX )KUBOTHBIX. COPT, OPOAA, IITAMM.

CoBpeMeHHbIE METO/bl CeNeKIMH. MaccoBbli M HHAMBHUIYANbHbIM OTOOpHI B CENEKLIUH PpacTeHUH U >KUBOTHBIX. OIleHKa 3KcTepbepa.
bnuskopocTBeHHOE ckperyBaHue — MHOpUIuHT. Yucras nuaus. CKpelnBanue YMCcThIX JuHUM. ['ereposuc, unu rubpunnas cuna. HepoacrsenHoe
CKpelBaHue — ayropuauHr. OtaanéHHas rubpuanszanus U e€ ycnexu. MCKycCTBEHHBIH MyTareHe3 M IOJIydyeHHe MOJUIIONIO0B. JlocTuxkeHus
CEJIEKIIMH PACTEHHM, KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib NMPOU3BOACTBA. ['eHHass MHXKeHepus. Jtambl co3faHus pekomMOuHaHTHOM JIHK M TpaHCreHHBIX OpraHu3MOB.
Knerounas wunxenepusa. Kinerounele KynbTypbl. MHKPOKIOHAIBHOE pa3MHOXKEHUE pacTeHHi. KIIOHMpOBaHME BBICOKONPOIYKTHUBHBIX
CeNIbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U dTHUecKue npodsemsl. MO — reHeTnyecku MoIUGUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpauu:

[Toprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmunpl n cxembl: kapta «LleHTpbl MPOUCXOXKACHUS U MHOT000pa3usi KyJIbTYpHBIX pacTeHHil», «[lopoasl qomamHuxX *KUBOTHBIX», «CopTta
KYJBTYPHBIX pacTeHUi», «OtnanéHHas rudpuanzanus», «Pabotsl akagemuka M. @. MBanoBay, «llomummonausy, «O0BEKTHl OMOTEXHOIOTHUNY,
«KneTouHble KynbTyphl U KIIOHUpOBaHUE», «KOHCTpYyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

Ob6opynoBaHue: MyJISDKU TUI010B M KOPHEIUIOAOB IUKUX (POPM U KYJIBTYPHBIX COPTOB pacTeHui, repoapuii «CenbCcKoX03sHCTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKre padoTbi:

Okckypeuss «OCHOBHBIE METOJBI M JOCTHIKEHHS CENEeKIMM PAcTeHHM W KMBOTHBIX (Ha CEJNEKIMOHHYIO CTAaHLUIO, IUIEMEHHYIO (epmy,
COPTOMCIIBITATENBHBIM YUaCTOK, B TEIIMYHOE XO35HCTBO, 1a00paTOPHIO arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KUIIACC
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Tema 1. IBosrOLHOHHAS OHOJIOTHA.

[TpeanocelIku BOSHUKHOBEHHS HBOJIOLMOHHON TEOpUH. DBOIIOLMOHHASA TEOpUs U €€ MecTo B Ouosiornu. BiusiHue 3BOMIOIMOHHON TEOpUU Ha
pa3BuTHE OMOJIOTHU U IPYTUX HAYK.

CeupgerenscTBa 3Bomonuu. [laneoHTosnornyeckue: MocieA0BaTeNbHOCTh MOSIBIEHUS BUIOB B INAJIEOHTOJOTMYECKOM JIETONUCH, NEPeXOaHbIe
¢dopmbl. broreorpaduueckue: cxoAcTBO U pasnuune dpayH u GIop MaTEpUKOB U OCTPOBOB.

OMOpHUOJIOTHYECKUE: CXOJCTBA U pa3jIMuyusl SMOPUOHOB pa3HbBIX BHUJOB IO3BOHOUYHBIX. CpaBHMTEIbHO-aHATOMHUYECKHE: TI'OMOJIOIMYHBIE,
aHaJIOTHYHBIC, PYAMMEHTApHBIC OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMUYECKHUE: CXOJCTBO MEXaHHW3MOB HACIEJCTBEHHOCTH U OCHOBHBIX
METa0O0IMYECKUX MyTel y BCEX OpraH13MOB.

OpomonmonHas teopust Y. Jlapsuna. [Ipeanocsuiku BOSHUKHOBEHMSI TapBUHMU3MA. J[BHXKYIIIE CHIIBI HBOJIFOIIMU BUIOB 110 [JapBuHy (M30BITOUHOE
pa3sMHOXKEHUE NPU OIPaHUYEHHOCTH PECYpPCOB, HEONPEAeNEHHAs H3MEHYUBOCTh, O00pb0a 3a CyleCTBOBaHHE, €CTECTBEHHBIN 0TOOP).

Cunrernydeckas teopus 3pontonuu (CTO) u e€ ocHOBHBIE IIOJIOKEHUS.

Muxkpossoronus. Ilomynsanus kak eIuHULA BUAA U SBOJIIOLIUH.

JBwmxymue cuibl ((hakTopbl) SBOJIOLUHU BUIOB B IPUPoAe. MyTallMOHHBIN Mpo1iecc 1 KOMOWHATHBHAS H3MEHYUBOCTD. [10MyIanOHHbBIE BOJTHBI U
npeiid rerHoB. M3oismus 1 Murpanus.

EcrecTBenHsblIi 0TOOp — Hampasisronmil Gpakrop 3Boironuu. opMbl €CTECTBEHHOTO 0TOOPA.

[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOIIOLMU. [Ipumeps! mpucnocobiaeHuit y opranuzMoB. ApoMop(o3bl U UANO-aJalTalUH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE ()OPMBI BUI000PA30BaHUS: reorpaduaeckoe, IKOJIOTHIECKOE.

Makpossosmonus. @opMsl FBOIOLUM: (pUIeTHYeCKas, AUBEPreHTHAsA, KOHBEPIreHTHas, apajuieabHas. HeoOpaTUMOCTh 3BOJIOLUMY.

[TpoucxoxaeHne oT HecealIn3upOBaHHbIX NpeakoB. [Iporpeccupytomas cnenuanu3anys. AZanTuBHAs pajnalus.

JleMoHCTpanum:

[Toprpetsr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @. Mronnep, A. H. Ceepros.

Tabnuup! 1 cxemsl: «Pa3BUTHE OPraHNYECKOro Mupa Ha 3emiie», «3apoAbIIIy MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcey, «Popmbl 60pbObI 32
cymectBoBaHue», «EcrecTBeHHBIi 0TOOp», «MHOrooOpa3sue CcOpTOB pacTeHui»y, «MHOroodpasue mOpoa KUBOTHBIX», «llomymsiumy,
«MyTalMoHHasi U3MEHYHUBOCTbY», «ApomMopdo3by, «Mnuoanantamumny, «OO0mas nereHepanus», «/[Bmxymue cuisl sBomorun», «Kapra-cxema
mapupyra nmyremectsus Y. Jlapsuna», «bopb0a 3a cymecrBoBanue», «lIpucnocodbieHHOCTh Opranu3MoBy, «I'eorpaduyeckoe BUA000pa30BaHUE,
«DKOJIOTHUECKOE BUA000PA30BAHUEN.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C DPA3JIMYHBIMU THUIIAMU OKPACKH, HA0Op MJIOJOB M ceMsH, Koyulekuus «lIpumepbl 3aluTHBIX
IpUCHoco0IeHNH Y )KUBOTHBIX», MOJIeNb «OCHOBHbIE HAIIPABJICHHUS BOJIIOLHMNY», 00bEMHAs MozieNb «CTpoeHHe FOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapta mupa, Koyekuus «DopMbl COXpaHHOCTH MCKOMAEMbIX KUBOTHBIX M pacTeHHil», Mojenb anmiuukanus «llepekpéct
XpOMOCOMY», BIIaXHbIE Tpenaparbl «Pa3BuTne Hacekomoroy», «Pa3BuThe IArymku», Mukporpenapar «Jpozoduna» (Hopma, myranuu (opmbl
KPBUIHEB M OKPACKH TeJa).

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopaTtopnas pabota Ne 1. «CpaBHEeHHE BUAOB MO0 MOP(OIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHas pabota Ne 2. «Onucanue npucrnocoO6JICHHOCTH OpraHu3Ma U €€ OTHOCUTENILHOTO XapaKTepay.
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Tema 2. Bo3HnkHOBeHMe U pa3BUTHE )KM3HU Ha 3emJie.

JloHayuHbIe IPeCTaBICHUS O 3aPOXKACHUH KU3HU. HaydHble THIIOTe3bl BOBHUKHOBEHUS KU3HU HA 3emiie: abuoreHes u nancnepMus. XuMuyecKkas
9BOJIOIMS. AOUOTEHHBIN CHHTE3 OPraHWYEeCKUX BEIIECTB M3 HEOPTraHWYECKHX. DKCIEPUMEHTATbHOE MOATBEPKIACHHE XMUMHUYECKOW HBOIOIIHU.
Hauanpubie sTansl 6uonorudeckoit ssomouuu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIIETKH.
[TepBbie kneTkH U UX BOIOIHUSA. PDOPMUPOBAHNE OCHOBHBIX TPYIII )KMUBBIX OPTaHU3MOB.

Pa3zButne xu3Hu Ha 3emMiie 1o 3pam U nepuoaam. Katapxeii. Apxelickas u mpoteposoiickas 3psl. [laneo3oiickas spa u e€ nepuoapl: KeMOPUHCKUH,
OPJIOBUKCKHI, CHITYPUHCKUIA, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBbIN, FOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KJIMMara U TeoJOrH4ecKux mporeccoB. OCHOBHBIC STalbl SBOJNIOIUHN PACTUTENLHOTO M YKMBOTHOTO MHpa. ApoMopho3bl y
pacTeHuii U KUBOTHBIX. [losiBNIEHNE, paclBET U BEBIMUPAHKE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak oTpakxeHue 3BoJroli. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIbI OPraHU3MOB.

DBOJIIOIMS YEJIOBEKA. AHTPOMOJIOTUS Kak Hayka. Pa3Butue mpencTaBieHUid O MPOUCXOXKICHUU YeloBeKa. MeToabl M3ydeHUs aHTPOIOTeHe3a.
CxoacTBa U pa3inuuus YeI0BeKa U KUBOTHBIX. CHCTEMATUUECKOE MTOJIOKEHNE YEJIOBEKa.

JBwxymme cuinbl ((akTopel) aHTpororeHesa. HaciencTBeHHas HM3MEHYMBOCTh M €CTECTBEHHBIM 0TOOpP. OOIIECTBEHHBIH 00pa3 >KU3HW,
W3TOTOBJICHUE OPYIUN TPY/Ja, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAUW M BETBU SBOJIOLMM YEJIOBEKA: aBCTPAONMUTEKU, YernoBeK ymenbiii, YemoBek mpsMoxosnuii, YeloBek HeaHIepTaIbCKUM,
Yenosek pazymHblid. Haxoqku rckomaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBaHUS, 001acTh pacpoOCTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KHU3HH,
opyausi.

Yenoseueckue pacbl. OCHOBHBIE OOJNBIINE pachl: €BpOIeouHas (eBpasuiickas), HErpO-aBCTPAJOWAHAs (PKBATOpPHANIbHAS), MOHTOJIOMIHAS
(a3maTcko-aMepuKaHcKas). YepThl MPUCTIOCOOIEHHOCTH MIPEACTABUTENCH YeTOBEUECKUX Pac K YCIOBHUSIM CyIIeCTBOBaHUsA. EIUHCTBO YenoBeuecKux
pac. Kputuka pacuzma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. /lapsun.

Tabmuubl u cxembl: «Bo3HukHoBeHHEe COTHEUHON CHCTEMBI», «Pa3BUTHE OpraHUYecKoro Mupa», «PacturenbHas KieTKay, «KUBOTHas KIIETKa,
«IIpokapuoTuyeckas kietka», «COBpEeMEHHas CUCTEMa OpPraHU4YecKOoro mupa», «CpaBHEHHE AHATOMHUUYECKHX YEpT CTPOCHHUS 4YEJIOBEKa H
4eJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTMYECKMX HaXOJOK IPEJIKOB COBPEMEHHOI'O 4YeNoBeKa», «J(peBHeHIIne Ioau»,
«/IpeBHue monn», «IlepBbie COBpeMEHHBIE TN, «HeI0BEeUECKHe packhy.

O6opynoBanue: Mmyispku «lIpoucxosxaenne yenoBeka» (OFOCTBI aBCTPAIIONUTEKA, MTUTEKAHTPOTA, HEAaHAePTaIblla, KPOMAaHbOHIIA), CICTIKA WU
M300paKeHHsI KAMEHHBIX OPYAUN IIEPBOOBITHOTO YeIOBeKa (KaMHH-UOMIEepkl, pyOuia, ckpediia), reoOXpoHoIorndeckas Tabyuia, KomteKus «PopMel
COXPaHHOCTH UCKOMAEMBbIX JKUBOTHBIX U PACTCHHUII».

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

[TpaxkTrueckas padota Ne 1. «/3yueHue UCKOMaeMbIX OCTATKOB PACTEHUN U )KUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcus «IBOIIOLHS OPraHUYEeCKOro MUpa Ha 3emyie (B €CTECTBEHHO-HAYYHBIN WIIH KpaeBeIUeCKUil My3eit).
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Tema 3. OpranusMbl U OKpPYKalOLIas cpeaa.

DKoJorusi Kak Hayka. 3aJjaud M pa3/esibl SKOJOTHH. MeToAbl SKOJIOTHUECKUX HCCIEIOBaHUM. DKOJIOIHYECKOe MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BEKA.

Cpenabl 0OuTaHUs OPraHU3MOB: BOJHASI, HA3€MHO-BO3/1YIIIHAS, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Oxkonorudeckue Qakropel. Kraccudpukanus dSKomormdeckux (akTopoB: aOWMOTHYECKHE, OWOTHYECKME U AaHTPONOreHHble. JlelicTBue
9KOJIOTHYECKUX (PaKTOPOB Ha OPraHU3MBI.

AbuoTtnueckue pakTophl: CBET, TEMIEpaTypa, BIaxkHOCTh. DoTonepuoausM. [lpucnocobieHns oprann3MoB K JEHCTBUIO0 Aa0HOTHYECKUX (PAKTOPOB.
buonoruueckue puTMsl.

Buotnueckue paxropsl. Buasl OMOTHUECKUX B3aUMOICHCTBHIA: KOHKYPEHIIMSA, XUITHUYECTBO, CUMOMO03 U ero (popmel. [lapasutusm, kooneparus,
MyTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAxXJIEOHUYECTBO). AMEHCAIW3M, HEUTpanu3M. 3HadyeHHe OMOTHMYECKHX B3aUMOJCHCTBUUN Uis
CYIIECTBOBaHMs OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJOTUYECKHE XapaKTePUCTUKU MONyisaiuu. OCHOBHBIE IMOKa3aTeNu IMOMYJSIUU: YHUCICHHOCTh, IUIOTHOCTb, POXKJIA€MOCTh, CMEpPTHOCTb,
IPUPOCT, MUTpaLys. JuHaMUKa YMCIEHHOCTH MOMYJISALUU U €€ PeryJIsius.

JdeMoHcTpanum:

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

Tabmuie! u cxemsl: kapta «[Ipupoaasie 30HbI 3eMinny, «Cpeasl 00UTaHUs OPraHu3MOBY, «Doronepuoansmy, «llomynauuny», «3aKOHOMEPHOCTH
pocTa YUCIEHHOCTH MOMYJIAIUU HHY30pHH-Typenbkny, «[IumeBbie nenm».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlabopaTtopHnast pabota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTEHUMN U3 PA3HBIX MECT OOUTAHUS.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckast padota Ne 2. «Ilofcuér IIIOTHOCTH NOMYJIALUNA pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo0u1ecTBO OpraHu3MoB — OnoreHo3. CTpyKTypbl OMOIIeHO3a: BUI0Basi, IPOCTPAaHCTBEHHAs, Tpodudeckas (nuiiesast). Buabl-noMmuHanTsl. CBs3u
B OMOIIeHO3E.

Okonorudeckue cucreMsl (3kocuctemsl). [TonsTue 00 sxocucreme n 6uoreoneHose. OyHKIMOHATBHBIE KOMIIOHEHTBI IKOCUCTEMBI: POAYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB U MOTOK SHEPIHHU B 3KocucTeMe. Tpodudeckre (MUIIEeBbIE) ypOBHU 3KocucTeMbl. [TuieBbie nenu u
cetd. OCHOBHBIE MOKAa3aTeNn SKOCUCTEMBI: OroMacca, MPOAYKLHUA. DKOJOTHYECKHEe MUPaMUbl: MPOIYKIUH, YHCIEHHOCTH, Onomaccel. CBOMCTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALMs, pazButue. CyKieccus.

[TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMAa XBOWMHOTO HJIM MIMPOKOJIIMCTBEHHOTO JIeca.

AHTpONOTreHHbIE JKOCHCTEMBI. ATpPOIKOCHCTEMBL. YpOo3KocucTeMbl. buonornyeckoe u XO35IMICTBEHHOE 3HAYEHHE Aarpo’KOCUCTEM H
ypOOIKOCUCTEM.

Buopaznoobpazue kak pakTop ycroifunBoctu s3xocucteM. CoxpaHeHre OHMOIOrHYeCKOro pa3Hoo0pasus Ha 3emIie.

VYuenue B. U. Bepranckoro o 6uocdepe. ['panutipl, coctaB u cTpykTypa 6nocdepst. Kupoe BemectBo u ero GyHkimn. OcodeHHocTr Onochepsl
Kak ri1o0anbHoOM sKocucTeMbl. JlnHaMuueckoe paBHOBecHe U 00paTHas cBsi3b B Ouocgepe.
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KpyroBopoThI BEmIeCTB ¥ OMOTCOXMMHYECKHE [TUKIIBI 3JIEMEHTOB (YTiieposa, a3oTa). 30HanbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3eMian. AHTPOIIOTCHHBIC U3MEHEHUs B Onocdepe. [11o0anbHbIe SKOTOTUYECKHUE TPOOIIEMBI.

CocymecTBoBaHue Npupoabl U denoBedecTBa. CoxpaHeHne O0MopasHOOOpa3us Kak OCHOBa ycToiumBocTH Omochepsl. OcHOBa pariioOHAIBHOTO
yIpaBJIeHUs IPUPOJHBIMU PECYpPCAMU M UX UCIIOJIb30BaHUE. JlocTiKeHns: OMOJIOTHH U OXpaHa PUPOIBL.

JdemoHcTpaumMu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl n cxemsl: «llumesbie nenu», «buoneHos: cocraB u cTpykrypay», «lIpuponnsie cooOmiectBay, «llenu nutaHus», «KOIOTHUYECKas
nupamuaa», «buochepa u uenoBek», «IKOCUCTEMA IIMPOKOIHUCTBEHHOIO Jiecay, «IJKOCHCTeMa XBOHHOro iJecay», «buoleHo3 BoJgoéMay,
«ArpoueHos», «lIpuMepHble aHTPONIOreHHbIE BO3JAEHCTBUS Ha HPUPOAY», «BaxkHellllne MCTOYHMKM 3arpsA3HEHUs BO3/yXa U I'PYHTOBBIX BOI»,
«[TouBa — BaxHe#IIas cocraBisomas Ouocheprl», «PakTopbl Aerpagauuu nouBy», «llapHUKOBBI >PdekT», «DakTOpbl PATUOAKTUBHOIO
3arpsi3HEeHus1 onocdeprr», «O0mas crpykrypa ouocdepsr», «Pacnpocrpanenue xu3Hu B ounocdepe», «O30HOBBIH 3kpan Ouocheps», «Kpyropopot
yriepoza B 6uocgeper, «KpyroBopor a3ora B IpHpoie».

O6opynoBanue: MoJeNIb-alIuIMKaIMs « TunuuHble OMoLEeHO3bI», repbapuil «PacTuTenbHble cooluiecTBay, koyekunn «buouenosy», «Bpeaurenu
BOXHEHIINX CEJIbCKOXO3SHUCTBEHHBIX KYJIbTYp», repOapuu M KOJUIEKLUH PACTEHUH M JKMBOTHBIX, MPHUHAJICKALIME K Pa3HbIM 3KOJIOTMYECKUM
rpynnam oaHoro Buaa, Kpacuas kuura Poccuiickoit denepannu, n300paxeHust OXpaHsAeMbIX BUI0B PACTEHUN U )KUBOTHBIX.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MHU HA BA30BOM YPOBHE CPEJJHEI'O
OBHIET'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycraHaBiuBarOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHMs 0OYy4YaIOLIMMHUCS INPOTrpaMM CPeJHEro oouiero oopa3zoBaHus:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType ITMYHOCTHBIX pe3yIbTaTOB OCBOEHUS MpeaMeTa «BbHuoorusy BbIIENEHbI CIEIYIONME COCTABISIOIINE: OCO3HAHUE 00yJYaroIUMUCS
POCCHUICKON Tpa’kJaHCKOM HAEHTUYHOCTU — TFOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEAENICHUIO, HAJU4YMe MOTHBALUU K
00y4YeHHIO OHOJIOTUH, TIeTICHANIPABICHHOE PA3BUTHE BHYTPEHHUX YOS KICHHUH IMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEN U HCTOPUUYECKUX TPaJULUi
pa3BUTHSI OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTDH M CIIOCOOHOCTH 00YYarOIINXCsl PyKOBOJICTBOBATHCS B CBOEH €ATEIBHOCTH LIEHHOCTHO-CMBICTIOBBIMU
YCTAaHOBKAaMHM, MPHUCYIIUMH CHCTEME OHMOJIOTMYecKoro oOpa3oBaHUs, HAJMYME SKOJOIMUYECKOrO MPaBOCO3HAHHUSA, CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH JKU3HEHHBIE TJIaHBI.

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS ITpeaMeTa «bronorus» JOCTUraloTCs B €AMHCTBE YUeOHOH U BOCIIUTATEIbHOM JEsATETbHOCTH B COOTBETCTBUHU
C TpPaJULIMOHHBIMU POCCHUMCKUMHU COIMOKYJIbTYPHBIMH, MCTOPUYECKHMH M JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH, NPUHATHIMU B OOIIECTBE
IpaBUJIaMU ¥ HOPMaMH MOBEJIEHHS U CIIOCOOCTBYIOT MpOLieccaM CaMOIIO3HAHHUS, CAMOBOCIIUTAHUS M CAMOPA3BUTHS, PA3BUTUS BHYTPEHHEH MO3UIIUU
JUYHOCTH, MaTPUOTU3Ma, YBaKEHHUS K 3aKOHY U IPABOIOPAJIKY, YEIOBEKY TpyJa U CTapUIeMy MOKOJIEHUIO, B3aMMHOI'O YBa)KE€HHUsS, OEpexHOro
OTHOILIECHHUS K KyJIbTYPHOMY HACIEAMIO U TPaJAULIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit @enepanuu, Ipupoae U OKPYKAIOILIEH Cpefe.

JInuHOCTHBIE pE3y/ibTaThl OCBOEHHS y4yeOHOro mnpenmera «buonorus» MOMKHBI OTpakaTb TOTOBHOCTh U CHOCOOHOCTh OOyYaroUIuXcs
PYKOBOJICTBOBAThCSl C(POPMUPOBAHHOW BHYTPEHHEH TMO3MULMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHEHTAIMid, MO3UTUBHBIX BHYTPEHHHUX
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yOSKCHNUI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIECHHOCTSM POCCHICKOTO OOINECTBa, paclIMpeHHe >KU3HEHHOTO OIBITa U OMbITa JACATEILHOCTH B
IIpolLiecCce pealn3allui OCHOBHBIX HaIllpaBJIECHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:
1) rpamIaHCKOr0 BOCIUTAHMS:

c(OpMUPOBAHHOCTH TPAXKJAHCKOM MO3ULIMK 00YUYaIOIIErocsi Kak akTHBHOTO M OTBETCTBEHHOT'O YJIeHa POCCUNCKOro 0OOIIeCcTBa;

OCO3HAHHME CBOMX KOHCTHTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U IIPABOIIOPSIKA;

FOTOBHOCTh K COBMECTHOH TBOPYECKOW NEATEIBHOCTH NPU CO3JAaHUHM YYEOHBIX MPOEKTOB, PEIICHUWU Y4YEOHBIX M IMO3HABATEIbHBIX 3ajad,
BBITIOJTHCHUH OHMOJIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH OTPEAETATH COOCTBEHHYIO MO3UIUIO MO OTHOLICHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YYHUTHIBATh B CBOMX JEHCTBUSX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBUS JIOJICH C pa3sHBIMU yOCKICHUSIMHU, KYJIbTYPHBIMU
LEHHOCTSIMU U COLIMAJIbHBIM MOJI0KEHUEM;

TOTOBHOCTH K COTPYIHHYECTBY B ITPOIECCE COBMECTHOTO BBIMTOJIHEHUS YI€OHBIX, TO3HABATEIBHBIX U HCCIIEIOBATEIBCKHUX 33124, YBAKUTEIBHOTO
OTHONICHUS] K MHEHHUIO OMIOHEHTOB MPH 00CYXJACHUH CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COICPIKAHNUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUNCKON T'Pa’KJAaHCKOW MAEHTUYHOCTH, MATPUOTH3MA, YBAXKEHUSI K CBOEMY HapoOJy, UyBCTBAa OTBETCTBEHHOCTU IEpE]
Ponunoii, ropoctu 3a cBoi Kpail, cBo10 PouHy, CBOM SA3BIK U KYJIBTYPY, MPOILJIOE U HACTOALIEE MHOTOHALMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K IIPUPOJIHOMY HACIEANIO U NMaMATHUKAM IPUPOJIbL, TOCTHKEHUsAM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,
Tpyne,

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBJICHHUE U pa3BUTHE OMOJIOTUH, TOHUMAHUS 3HAY€HNs OMOJIOTUH B TO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YETIOBEKa M COBPEMEHHOTO O0IIIeCTBA;

uzeiHas yoexx1€HHOCTh, TOTOBHOCTb K CITY’KE€HUIO U 3auiute OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOaa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHUS;

CIOCOOHOCTH OIICHUBATH CUTYAIIMIO U TPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJia B TOCTPOEHUE YCTOMUNBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO NPHUHSTHUS LEHHOCTEH CEeMENWHON »XU3HU B
COOTBETCTBUU C TPAIULUIMHU HapoaoB Poccuu;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYasi SCTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPY/1a, OOIIECTBEHHBIX OTHOIICHHUI;

MOHMMAaHKE YMOLIMOHAJILHOTO BO3AEUCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXKEHUIO B PAa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MIPOSIBIISITh KA4€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢pusuyeckoro BocnuTAHMSA, POPMHUPOBAHUA KYJIbTYPBbI 310POBbS H IMOLMOHAJIBHOI0 0JIAr OOy YHsI:

[okymeHT co3aaH B anekTpoHHon chopme. Ne 48 ot 03.10.2023. UcnonHutens: Mnbaykosa B.B. 0 3IEKTPOHHbINA
Ctpanuua 13 n3 29. Ctpanuua cosgara: 03.10.2023 14:59 =¥ TATAPCTAH



MOHMMAaHUE W pPealu3allvs 3I0pOBOTr0 M Oe30macHoro oOpasza XKu3HH (30pOBOE MHUTAaHUE, COOJIIOJICHUE TUTHECHUYECKHX TPAaBHI U HOPM,
cOanaHCUPOBAHHBIN PEKUM 3aHATUHN U OTJIbIXA, PETyNIApHas PU3nYecKasi akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOUICHHUSI K
coOCTBEHHOMY (PU3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

MOHMMAaHHE LIEHHOCTU MPaBWJI UHIUBUAYATbHOIO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B CUTYAIUSIX, YTPOXKAIOUIUX 3J0POBbIO U KU3HU
JIIOJICH

OCO3HaHUE MOCIEACTBUM U HEMPUATHS BPEAHBIX MIPUBBIYEK (YIIOTPEOICHUS aJIKOT OIS, HAPKOTUKOB, KypeHUs);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HAHKE IIEHHOCTU MacTepCcTBa, TPY0Jt00ue;

TOTOBHOCTh K AaKTHBHOW JESATEIILHOCTH TEXHOJOTWYECKOW ¥ COLMAIbHOW HAIMPABICHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATh, IUIAHUPOBATH H
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO A€ATEIbHOCTS;

HHTEpEC K pa3audHbiM chepam mpodecCHOHATBHOW IesATCIIbHOCTH, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymed mnpodeccuu u
pean30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TIAHBI,

TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHMIO 1 CaMOOOPA30BAHMIO HA MIPOTSKECHUH BCCH KU3HU;

7) 3KOJI0THYECKOT0 BOCTIUTAHMS:

9KOJIOTHYECKH TEJIeCO00Pa3HOE OTHOIICHHUE K MPUPO/IC KaK UICTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€ CYIIIeCTBOBAHUS;

MOBBILICHHE YPOBHSA SKOJIOTHYECKON KYJIbTYpbl: TPUOOPETEHUE OIbITa TJIAHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOXKHBIX MMOCIEICTBUIN IJis
OKpYKarollIeu Cpeibl;

OCO3HaHHUeE T1100aJIBLHOr0 XapaKTepa IKOJOTHYECKUX MPOOJIeM U IyTel X peleHus;

CIOCOOHOCTH HCITOJIB30BATh MPUOOpETacMble MTPU U3YICHUH OWOJIOTHH 3HAHUS W YMEHUS MPU PEIICHUU MPOOJIeM, CBA3aHHBIX C PAllHOHATBLHBIM
MPUPOIONIONB30BaHUEM (COOIOICHIE TTPaBUII MTOBEICHUS B TIPUPOJIE, HAMIPABICHHBIX HA COXPAaHEHUE PAaBHOBECHS B DKOCHCTEMaX, OXPaHy BHUJIOB,
JKocUcTeM, buocdepsi);

AKTUBHOE HEMPUSITHE ACUCTBUMN, MPUHOCALINX BPE]l OKPYKAIOIIEH MPUPOIHOI cpelie, yMeHHe TPOrHO3UPOBATh HEOIAronpUsATHBIE SKOJIOTHUYECKHE
MIOCIICICTBHSI PEANPUHUMACMBIX JICHCTBUIN U MPEIOTBPAIIATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBINUICHHS], YKOIOTUYECKOW KYIbTYpHI, OMBITA AEATEILHOCTH SKOJIOTHUECKON HAmpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UM B TTO3HABATEIPHON, KOMMYHHUKATUBHOM W COIMAIBHOM MPAKTHKE, TOTOBHOCTH K YYACTHIO B TIPAKTHUECKOUN JNEATCIHEHOCTH
9KOJIOTHYECKON HAMpaBIeHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKHU, OCHOBAHHOTO Ha
JMAJIOTe KYJIBTYP, CIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YUTATENBCKOM KYJIbTYPHI KaK CPEACTBA B3aUMOICHCTBHUS MEXKTY JIFOJIbMU U TIO3HAHUS MHUDA,

MTOHMMaHUE e (UKN OMOIOTHH KaK HayKH, OCO3HAHUS €€ poJii B (JOPMUPOBAHHUH PAITMOHAILHOTO HAYIHOT'O MBIIUICHUS, CO3JJaHUH I[SJIOCTHOTO
MPEJICTaBICHUS 00 OKpYXKAroIleM MUpPE KaK O €IMHCTBE MPUPOIBI, YeJIOBeKa U 0OIIecTBa, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUN
po0JIeM COXPAHECHHUS TTPHPOJTHOTO PABHOBECHS;
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yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTMH JUIsi COBPEMEHHOW NMBHIM3ANUU: O0ECIEYCHHS HOBOTO YPOBHSI Pa3BUTHS MEAWIIMHBI, CO3/IaHUE
MEePCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX peIIaTh PECYpCHBIE MPOOJIEMBI Pa3BUTHS YEJIOBEYECTBA, MOMCKA MyTEH BBIXOJIa M3 TI00ATBHBIX
HKOJOTHYECKUX MpoOsieM M oOecredeHus Nepexofa K YCTOMYMBOMY pPa3BUTHIO, PAIMOHAIBHOMY HCIOJIB30BAHUIO MPHUPOAHBIX PECYPCOB H
(GhOpMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTH B IMOJIYYCHUU OMOJOTUYCCKUX 3HAHHWMA B IENSIX MOBBIIICHHUS OOIIEH KyIbTYphl, €CTECTBEHHO-HAYYHOUW IPAMOTHOCTH, KaK
COCTaBHOM YacTH (PYHKITMOHAIBHOW IPAMOTHOCTH O0YYarOIIMXCsl, POPMUPYEMOM MPU U3YICHUU OMOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB TO3HAHWS, MCIOIh3yeMbIX B €CTECTBECHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOy4aeMble 3HAHUS IS
aHajn3a U OOBSICHECHHS SIBJICHUN OKPY)KAIOIIETO MUPA U TIPOUCXOISIINX B HEM U3MEHEHUH, YMEHHUE JieJaTh 000CHOBAHHBIE 3aKIIOUEHUS HA OCHOBE
HAyYHBIX ()AaKTOB ¥ HMECIOIIUXCSI IAHHBIX C IIETBI0 TIOMyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAaMOCTOSTETIFHO HUCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS JUIS PEIIeHUs] TPOOJIeM B PEabHBIX )KU3HEHHBIX CUTYaIIUX;

OCO3HAHUE [IEHHOCTU HAyYHOU JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh MPOSKTHYIO U UCCIIEOBATEIBCKYIO IEATEIbHOCTh UHIMBUIYAIBHO U B
rpymre;

TOTOBHOCTh M CIIOCOOHOCTh K HETPEPHIBHOMY OOpPa30BaHUIO W CaMOOOpa30BaHHIO, K aKTUBHOMY IOJyYEHUIO HOBBIX 3HAHWW 1O OWOJIOTHH B
COOTBETCTBHUH C )KM3HCHHBIMHU MTOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3ylabTaThl OCBOCHHS y4eOHOro mnpeamera «bHONOTHs» BKIIOYAIOT: 3HAYMMbIE Ui (OPMUPOBAHUS MHPOBO33PEHUS
00yJaronuXxcsi MeXKIUCIUIITHHAPHBIC (MEKIIPEMETHBIC) OOIIIEHAYYHBIE MTOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHON KapTHHBI MUPA U ClIeHUPUKY
METOJIOB MIO3HAHUS, UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHsl, ABIIEHUE, IPOIIECC, CUCTeMa, HAyYHbIN (DaKT, MPUHIIMIL, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HUCCIEeIOBaHHME, HAOIIOJCHHE, M3MEpEHHEe, SKCIEPUMEHT M JPYTUX), YHUBEPCAIbHBbIC Y4eOHBbIC JICUCTBUS
(mo3HaBaTenbHbIe, KOMMYHHUKATHBHBIC, PETYISTHUBHBIE), oOecrednBaroiiye ¢GopMupoBaHue (QYHKIIMOHANBHOM TPaAMOTHOCTH U COIHAIBHOMN
KOMITETCHIIMM OO0YyYaIOIIUXCs, CIOCOOHOCTh OOYYAIOIIMXCA HCIOIh30BaTh OCBOCHHBIE MEXIUCIUITMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS U
YHHUBEpCaIbHbIC yueOHbIE NeUCTBUS B TO3HABATEIBHON U COITMAIbHOM MPaKTUKE.

MertanpeameTHbIie pe3yabTaThl OCBOSHHUS MPOTPAMMBI CPETHETO O0IIET0 00pa30BaHMs TOHKHBI OTPAXKaATh:

OBiaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH N03HABATEJIbHBIMY /ICHiCTBUSIMH

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyaJIHU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIH30BaTh IMPU OCBOCHUW 3HAHUN TPHUEMBI JIOTHYECKOTO MBINIUIEHUs (aHalu3a, CHHTE3a, CpPaBHEHHUA, KiIacCH(pUKAIMH, O00OIIEHUs),
PacKpbIBaTh CMBICT OMOJIOTMYECKUX TMOHATUH (BBIACTATH UX XapaKTepHble MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHMH MOHSATHSIMH);

OTIPENIETIATh 1ETU ACSITEIHHOCTH, 3a/1aBasi TapaMeTPbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTH PE3YJIBTATHI JACATEIHLHOCTH C MOCTABICHHBIMU
LICIISIMU;

WCITOJIH30BaTh OMOJIOTHYECKUE TIOHATHS A1 OOBsICHEHUS (DAKTOB M SIBJICHUH KHUBOM MPUPOJIBL;

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHIYKTUBHBIC, [EAyKTHBHBIC, [0 AaHAJOTUHU), BBIIBIATH 3aKOHOMEPHOCTH U TMPOTUBOPEUUs B
paccMaTpuBaeMbIX SBJICHUSAX, (POPMYITHPOBATH BHIBOJIBI U 3aKITIOUCHUS;
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MPUMEHSTh CXEMHO-MOJICIIbHBIC CPEJICTBA ISl IPEICTABIICHHS CYIIECTBCHHBIX CBSI3€H M OTHOIICHUH B U3y4aeMBbIX OMOJIOTHYECKUX OOBEKTax, a
TaK)Ke MPOTUBOPEYHIA PA3HOTO POJIA, BBISBIICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX

pa3pabaThIBaTh IJIaH PEIICHUS MPOOIEMBI C YIETOM aHATN3a UMEIOIINXCS MAaTePUATbHBIX U HEMAaTePHUATLHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3Y/IHTATOB IIEJISIM, OLICHMBATh PUCKHU TOCIICACTBHIA JCATCIILHOCTH;

KOOPJMHHUPOBATH M BBITIOIHATH pa0OTy B YCIOBUSAX PeaIbHOT0, BUPTYAIHHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS,

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HECHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIQJICTh HAaBBIKAMH Y4€OHO-HCCIICI0OBATEIIBCKON U MPOCKTHOW JCSITeILHOCTH, HABBIKAMH Pa3pelieHus mpooieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IUIHBIX METOJIOB TIO3HAHHS,

UCIIOJIB30BaTh Pa3IMYHbBIC BUBI ICATSILHOCTH IO TIOJTYYCHUIO HOBOTO 3HAHMSI, €r0 HHTEPIPETALINH, TPEOOPa30BAHUIO M IPUMEHEHHUIO B YUECOHBIX
CUTYaIUSAX, B TOM YHCJIC ITPH CO3JIaHUH YICOHBIX U COIUATBHBIX TPOCKTOB;

(GbopMHpOBaTh HAYYHBIH TUI MBIIUICHUS, BIIQJICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHATHSIMUA U METOJIaMH;

CTaBUTH ¥ POPMYITHPOBATH COOCTBEHHBIC 3a]]a41 B 00pa30BaTCIILHOM IEATEIIFHOCTH M JKU3HEHHBIX CUTYAITUsX;

BBISIBIISITh [IPUYMHHO-CJICICTBCHHBIC CBSI3M M aKTYaJIM3UPOBATh 3ajllady, BBIIBUTATh THUIOTE3y €€ pEIICHUS, HAXOJUTh apryMEHThI JUIs
JTIOKA3aTeIbCTBA CBOMX YTBEPKACHUIA, 33]1aBaTh MTAPAMETPhI H KPUTEPHH PEIICHUS;

AHAJTM3UPOBATh MOJIYUYCHHBIE B XOJIC PEIICHUS 3aJa4l Pe3yJbTaThl, KPUTHYCCKH OI[CHUBATh MX JOCTOBEPHOCTB, IIPOTHO3HPOBATH U3MEHCHUE B
HOBBIX YCJIOBUSIX;

JIaBaTh OIICHKY HOBBIM CHUTYAIlUsSIM, OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IEJICHANIPABIICHHBIN ITOMCK TIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBHS B MPOPECCHOHATBHYIO CPELY;

YMETh NEPEHOCUTH 3HAHUS B TO3HABATENbHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEACITETbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTAaTh HOBBIE HJEU, MpeAjarath OPUTHHAIBbHBIE MOAXOJbI M PEIICHUs, CTaBUTh MPOOJEMbl W 3a/1ayH, JOMYCKAIOIINE albTepPHATUBHbBIC
pelIeHHUS.

3) padora ¢ nnpopmManmeii:

OPUEHTUPOBATLCSA B PAJNTMUHBIX HCTOYHHWKAX HH(GOpMamuu (TEKCTe YYEeOHOTO TOCOOWS, HAyYHO-TIOMYJSPHOW JHTEepaType, OMOJOTHYSCKUX
CJIOBapsX U CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B UHTepHETE), aHANU3UPOBATh HH(DOPMALIMIO PA3IMYHBIX BUIOB U (hOPM MpPECTaBICHHSI,
KPUTHYCCKH OI[CHUBATH €€ JOCTOBEPHOCTh M HEMTPOTUBOPESUYNBOCTE;

dbopMyIUpOBaTh 3aMIPOCHI U MPUMEHSITH Pa3IMUHbIe METOIBI IIPU TIOUCKE U 0TOOpE OroIorndeckoit nHpopmauu, He0OXOAUMOH TSl BHITOTHEHUS
y4eOHBIX 3a7a4;

MPUOOPETATh OMBIT UCIOJIL30BaHUS HH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIb30BAHUS
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (QOpMy MpeacTaBiieHUs Ouonorumueckoil nHpopmanuu (cxemsbl, rpa@uKd, TUArpaMMBbI, TaOJIHIIb,

PUCYHKH U JPYTOE);
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UCIIOJIb30BaTh HAYYHBIA S3BIK B KAueCTBE CPEJCTBA MPHU paboOTe ¢ OMOJOTHYECKOW WH(pOpMAIel: MPUMEHATh XUMHUYECKUe, (PU3UUecKue H
MaTeMaTHYeCKUe 3HAKW U CUMBOJBI, (OpMynbl, aO0peBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh M HPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE
CpEJCTBA HAIJISIAHOCTH;

BJIaJICTh HaBbIKAMU PACIIO3HABAHUSA U 3aILUTHl HH(OpMaIK, HHPOPMALMOHHOM 0€30I1aCHOCTH JINYHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

1) oOmienue:

OCYHICCTBIATH KOMMYHHUKAIIMU BO BCEX C(i)ean JKU3HHU, aKTUBHO Y4YaCTBOBATb B AHUAJIOIC WM JUCKYCCHUH IO CYHICCTBY O6Cy)KI[aCMOI71 TCEMBI
(yMeHue 3a7aBaTh BOIPOCHI, BBICKA3bIBaTh CY)KJCHHsI OTHOCUTEIBHO BBIIIOJHEHUS IPEJIaraeéMoi 3ajjauy, yYuThIBaTh HHTEPECH] U COINIACOBAHHOCTh
MO3ULIUNA IPYTUX YYACTHUKOB JIMAJIOTa UM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpelICTBA OOLIEHMs, MOHMMATh 3HAUEHHE COLUAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS KOH(IUKTHBIX
CUTYalluid, YMETh CMSTYATh KOH(MIMKTHI U BECTH MEPErOBOPHL;

BJIAJICTh PA3JIMUYHBIMU CII0COOaMU OOLIEHUS U B3aUMOJEHCTBUS, IOHUMAaTh HAMEPEHUS JPYTUX JIIOJIeH, MPOSIBIATh YBaKUTEIbHOE OTHOIIEHUE K
co0eceTHUKY U B KOPpeKTHOU (opme popMyTupoBaTh CBOM BO3PAKEHHS,;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMecTHas1 1eATEJIbHOCTD:

IOHUMAaTh U UCHOJb30BATh NPEUMYIIECTBA KOMAHIHON ¥ MHIUBHUIYaJIbHOM pabOThl IPU PEeLICHUH OMOIOrn4eckod mpolseMbl, 000CHOBBIBATh
HE0O0XOIMMOCTh IPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOACHCTBHS IIPH PEIICHUH y4eOHOM 3aauu;

BbIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JEHCTBUI C yUE€TOM OOIMX HHTEPECOB U BOZMOXKHOCTEH KaXKJI0T0 YJICHA KOJIJICKTHBA,

IMPpUHHUMATh LECIIN COBMECTHOM ACATCIIbBHOCTHU, OPraHU30BLIBATE U KOOPAWHUPOBATH I[Cf/iCTBHS[ no eé JOCTHXKXCHHUIO: COCTABJIATH IIJIaH I[efICTBPII\/JI,
pacrpenensaTs pojid ¢ yuéTOM MHEHUH Y4aCTHHKOB, 0OCYX/1aTh pe3yJbTaThl COBMECTHOM paldoThI;

OLICHMBATh Kau€CTBO CBOET0 BKJIaJa U KaXKJOr0 yYaCTHUKA KOMaH/Abl B OOIIMH pe3yabTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLIEHUBATH UJEH C MTO3ULMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIICCTBJIATH MO3UTUBHOC CTPATECTHUCCKOC IMTOBEACHUC B PA3JINYHBIX CUTyallUsaX, IPOABJIIATHL TBOPUYCCTBO U B006pa)K€HI/Ie, ObLITH WHHUIIUATHUBHBIM.

OgiaeHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS JJIs BBIBICHUS POOJIEM U MX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIUX;

BI)I6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHUKI HCJIICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOHUX HGfICTBHSIX " TIOCTyIKax IO OTHOHICHUIO K JKUBOH
IIPUPOJIE, CBOEMY 370POBBIO U 370POBbIO OKPYKAOIINUX;

CaMOCTOATCIIbHO OCYHICCTBIIATE IMO3HABATCIIBHYIO ACATCIIBHOCTL, BBISABIIATH HpO6J’IeMI>I, CTaBUTh H q)OpMy.HI/IPOBaTI) cOOCTBEHHbBIE 3aJa4yu B
00pa3oBaTeNbHON AEATENbHOCTU M JKU3HEHHBIX CUTYalLlUsX;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PEHICHUs TPOOJIEMBI C YIETOM UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
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OLICHUBATh MPHOOPETEHHBIN OTIBIT;,

croco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHHUIO IIMPOKOM 3PYAULIMH B PA3HBIX 00JIACTSIX 3HAHUH, TOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTeIbHbIN
U KyJbTYpPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJIAJICTh HAaBBIKAMM I103HABaTEJIbHON pedIeKCHM Kak OCO3HAHMS COBEPIIAEMBIX JEHCTBMHM M MBICIMTENbHBIX IPOLECCOB, UX PE3yJIbTaTOB U
OCHOBAHHUH, HCIIOIB30BaTh MPUEMBI Pe(DICKCHH Il OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHe ce0sl U APYruX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTaTOB AEATEIbHOCTH;

IpU3HABaTh CBOE NIPABO U IPABO APYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C ITO3ULMU APYrOro 4eIO0BEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl 0cBoeHUs nporpaMMbel COO no 6uosnoruu Ha 6a30BOM ypOBHE BKIIIOYAIOT crenuduueckue JUist yueOHOro npeamera
«buonorus» Hay4dHBIC 3HAHUS, YMEHHUS M CIIOCOOBI ACWCTBUI 10 OCBOCHHIO, MHTEPIPETAMU U Pe0oOpa30BaHUIO 3HAHUHN, BUJBI IEATEILHOCTH T10
HOJIy4EHUIO HOBOI'O 3HAHUS Y IPUMEHEHUIO 3HAaHUH B Pa3IMUHBIX YUEOHBIX CUTYaLUsAX, a TAKXKE B PEaJIbHBIX )KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C
6uonorueil. B nporpamme npeaMeTHble pe3yabTaThl IPEICTaBICHBI IO FoJaM 00yUeHUsl.

[TpenmeTtHbIe pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10 knacce TOMKHBI OTPAXKATh!

c(OpMUPOBAHHOCTh 3HAHUH O MECTE W POJM OMOJIOTMM B CHCTEME HAyYHOTO 3HAaHHUS €CTECTBEHHBIX HAayK, B (DOPMHpPOBAHMH COBPEMEHHOMU
€CTECTBEHHO-HAYUYHOW KapTHHBI MUpa U HAYYHOI'O0 MHUPOBO33PEHUS, O BKJIAJI€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKIIMOHAJIBHON I'PaMOTHOCTH Y€JI0OBEKa JUIsl pEIIeHUs )KU3HEHHBIX 3a71ay;

YMEHHUE PACKPBIBATH COJIEpKaHNe OMOJIOTMUECKUX TEPMUHOB U IOHSATHH: )KU3Hb, KJIETKa, OpPraHu3M, MeTabosin3M (0OMEH BEIeCTB U IIpeBpalleHe
SHEPTHH), TOMEOCTa3 (CaMOoperyssius), YPOBHEBas OpTraHM3allvs >KUBBIX CHCTEM, CaMOBOCIPOM3BEIEHUE (PEMpPOyKIUs), HACIEIACTBEHHOCTD,
U3MEHYMBOCTb, POCT U Pa3BUTHUE;

YMEHHE H3JlaraTb OMOJIOTHYECKUE TEOPUH (KJIETOYHAs, XpPOMOCOMHAas1, MyTallHOHHAsI, LIEHTPaJIbHAs J10IMa MOJIEKYJISIpPHOM Ouonorun), 3akoHsl (1.
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o HeHTpax MHOrooOpas3usi M NPOUCXOXKJEHHs KylIbTypHbIX pacteHuid H. M. Basuiosa),
OTIpEeAeIATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BJIa/IeTh METOJaMHU HAy4YHOTO TO3HAHUS B OMOJIOTUH: HAOJIIOACHUE U OMHMCAaHUE KUBBIX CHCTEM, MPOLIECCOB U SBJICHUN, OpraHu3alus U
pOBeJICHNE OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BBIIBUKEHHE TUIIOTE3bI, BHISIBIEHUE 3aBUCUMOCTH MEXAY UCCIEelyeMbIMU BEIMYMHAMHU, OObSICHEHHE
MIOJIyUYEHHBIX PpE3YJIbTaTOB, MCIOJb30BAHHBIX HAYYHBIX IOHATHUH, TEOPUH M 3aKOHOB, YMEHME JEJaThb BBIBOABI HAa OCHOBAaHMM IOJYYEHHBIX
pe3yabTaTOB;
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YMEHHUE BBIACIATH CYIIECTBEHHBIE IPU3HAKUM BUPYCOB, KJIETOK IPOKAPUOT U DYKAPHUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB,
0COOEHHOCTH IMPOLIECCOB: OOMEHA BEIIECTB M IPEBPALCHHUS SHEPruM B KiETKe, (OTOCHHTE3a, IUIACTHMYECKOI'O M HHEPreTHYecKOoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Me103a, OIUIOA0OTBOPEHNUS, Pa3MHOXKEHUS, UHIUBUIYaIbHOI'O PA3BUTHS OpraHu3Ma (OHTOTEHES);

yYMEHUE NPUMEHATh MOJYUYEHHbIE 3HAHMS AJIs OOBACHEHHs OMOJOTMYECKUX MPOLIECCOB M SBJICHUH, JJIA NMPUHATUSA NMPAKTUYECKUX pEIIeHUi B
IIOBCETHEBHOM KU3HU C LEJIBI0 00ecHeueHUs: 0€30I1aCHOCTH CBOETO 3/I0POBbS M 3/I0POBbSl OKPYXKAIOIINX JIOJIEH, COOMI0AEHNS HOPM TPaMOTHOIO
IIOBEJICHUS B OKPY’KalOIIel IPUPOIHON cpeie, HOHUMaHUe He0OOXOAMMOCTH UCII0Ib30BaHUS IOCTH)KEHU I COBPEMEHHOM OMOJI0rUM M GUOTEXHOIOT U
JUIS PaliMOHAIBHOIO IIPUPOIOIIOIB30BaHU;

YMEHUE pelaTh 3JIeMEHTapHbIe T€HETUUECKUE 3aJjaul Ha MOHO- U TUTHOPUIHOE CKpEIMBaHKE, CLEIIEHHOE HACJIEe0BaHUE, COCTABIATh CXEMBI
MOHOTHOPHUIHOTO CKPEIMBAHUS JUISI TPEICKA3aHMUsI HACJIE0BaHUS PU3HAKOB Y OPTraHU3MOB;

yYMEHUE BBIIOJIHATH Ja00paTOpHbIE U MpaKTHUeCKue paboThl, cOOII0AaTh NpaBuila Mpu padboTe ¢ y4eOHbIM U JaOOPaTOPHBIM 000PYA0BaHHEM;

YMEHHE KPUTHUYECKU OLIEHUBATh W MHTEPIPETUPOBATH MH(OPMAIHIO OMOJIOTHMUYECKOTO COACPIKAHMUs, BKITIOUAIONIYIO TICEBJOHAYYHbIC 3HAHUS U3
pa3JINYHBIX UCTOYHUKOB (CpeICTBA MAacCOBOM MH(OpMaINK, HAayYHO-TIONMYJISIPHBIE MaTepHalibl), STUYECKUE aclIeKThl COBPEMEHHBIX UCCIIEI0OBAaHU B
Ouoaorum, MeIUIMHE, OMOTEXHOJIOTUHY;

YMEHHUE CO03/aBaTh COOCTBEHHBIE NMUCBMEHHBIE U YCTHBIE COOOLIEHMs, 00001as OMOJOTMYECKy0 MH(POPMALMIO U3 HECKOJIBKHX MCTOYHHUKOB,
IrPaMOTHO MCIOJIb30BaTh OHATUHHBIN annapar OMOJI0rHH.

[TpenmeTtHble pe3ynbTaThl OCBOEHHUs yueOHoro npeamera «buonorus» ¢ 11 knacce TOMKHBI OTPAXKATh!

c(OpMHPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJIOTMH B CUCTEME HAYyYHOIO 3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYUYHOU KapTHHBI MUpa U HAyYHOI'0 MHUPOBO33PEHUS, O BKJIAJI€ POCCUNHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOIOB B pa3BUTHE OUOJIOTUH,
(yHKIIMOHAJIBHON I'PaMOTHOCTH Y€JIOBEKa sl pEIIeHUs )KU3HEHHBIX 3a71ay;

YMEHHUE pacKpbIBaTh CoJepKaHue OMOJOTMUECKUX TEPMUHOB M MOHATHUIL: BUJ, MOMYJISAIMS, TeHOPOH, IBOIIOIMS, ABUKYIIHE CUIIBI ((PaKTOpPHI)
3BOJIIOIMH, MPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BU000pa30BaHNE, SKOJOTHYECKUE (PAKTOPBI, IKOCHUCTEMA, POAYLEHTbI, KOHCYMEHTBI, PEIYLIEHTHI,
LeNY MUTaHus, SKOJIOTHYecKas nupamMmuia, OuoreoneHos, buocdepa;

yYMEHME u3jaraTh Ouosiorndeckue Teopuu (3BosonroHHast Teopus Y. JlapBuHa, cMHTeTHYECKasi TEOPUS SBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponsimeBoro cxonactBa K. M. bapa, duepenoBanus riaBHbIX HampasieHHi u myteil sBomonun A. H. CeBeprosa, yuenus o 6uocgepe B. U.
Bepnazckoro), onpeaensiTe TpaHUIbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHUE BJa/leTh METOAaMHU HAy4YHOT'O TO3HAHUS B OMOJIOTUH: HAOJIOJICHNE U ONMCAHUE KUBBIX CUCTEM, IPOIIECCOB U SABICHUM, OpraHu3anus 1
IPOBEJICHNE OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BbIIBUKEHUE THIIOTE3bI, BBISIBICHUE 3aBUCMOCTH MEX1Y UCCIIEyeMbIMU BEIMYMHAMH, OOBSICHEHNE
MIOJIYYEHHBIX PE3YyJIbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHATHUH, TEOPUH M 3aKOHOB, YMEHHUE J€laTh BBIBOABI HAa OCHOBAaHUU IIOJYYEHHBIX
pe3yJIbTaTOB;

YMEHUE BBLICTATH CYLIECTBEHHbIE PU3HAKU CTPOCHHSI OMOJIOTHYECKUX OOBEKTOB: BUJOB, MOMYJISIIIUN, TPOYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreolleHO30B M 3KOCHCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEJCTBEHHOH W3MEHUMBOCTH, €CTECTBEHHOIO OTOOpa, BUA000pa30BaHUS,
IpUCIIOCOOJIEHHOCTH OPraHU3MOB, JEHCTBUS IKOJOTMUYECKHX (DaKTOPOB HAa OpPraHU3MBI, MEpEeHOCa BEIIECTB M MOTOKA PHEPrUU B IKOCHCTEMAX,
AQHTPONOTEHHBIX U3MEHEHHH B SKOCUCTEMAaX CBOEH MECTHOCTH, KPYTrOBOPOTA BEIIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Onocdepe;
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yMEHHUE MPHUMEHATh MOJYYECHHBIC 3HAHUS IS OOBSCHEHUs OMOJOTHYECKUX MPOLECCOB M SBJICHUH, I MPUHATUS MPAKTHUYECKUX pEIICHUI B
MOBCE/IHEBHOM >KU3HU C LIeJIbI0 o0ecreueHrss 0€30MacCHOCTH CBOETO 3J0POBbsl M 3JI0POBbsI OKPYXKAIOIIUX JIIO/AEH, COOMIOACHHUSI HOPM IPaMOTHOTO
NOBEJICHUS B OKPY)KAIOLIEH NPUPOIHONW cpele, MOHMMaHHWEe HEOOXOAMMOCTH HCIOIb30BaHUS JIOCTHKEHUH COBPEMEHHOW OHOJIOTHH IS
paloHaIbHOTO MIPUPOIONOIB30BAHUS;

YMEHHE peliaTh 3JeMEeHTapHbIe OMOJIOTHYECKHE 33/1a4H, COCTABIATh CXEMBbI IIEpEHOCa BEIIECTB U YHEPTUU B IKOCUCTEMaxX (IIeTIH TUTaHUS);

YMEHHE BBITIOJHATH J1a00pAaTOPHBIEC U IIPAKTHUYECKHE PadOThI, COOII0IaTh MpaBUiia Mpu padoTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OLIEHUBATh U MHTEPIPETUPOBATH MH(OPMAIHIO OMOJIOTMYECKOTO COAEPIKaHMUs, BKIIOYAOUIYIO NICEBIOHAYYHbIC 3HAHUS U3
pa3IMyYHbIX HCTOYHHUKOB (CpeicTBa MaccoBOW HHGOpMANUU, HAYYHO-TIOMYJSPHBbIE MAaTepHalibl), paccMaTpuUBaTh TIJI00aIbHbIE 3KOJOTHYECKHE

po0JIeMBbl COBPEMEHHOCTH, (POPMUPOBATH MO0 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMCHHUE CO3/1aBaATb COOCTBEHHBIE NMMCHEMEHHBIE U YCTHBIC COO6H.I€HI/I$I, 06061_[135[ 6I/IOJ'IOFI/I‘ICCKYIO I/IH(1)OpMaI_II/IIO U3 HCCKOJIBKUX HMCTOYHHKOB,

T'paMOTHO HUCIIOJIB30BATh MMOHATUUHBIN armapar OHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne ni/n HaumenoBaHue pa3/ieioB U TeM KoanyecTBo yacos JyeKkTpOHHBIE (HU(PPOBBIE) 00pa3oBaTeIbHbIE
B MPOrpaMmabl Bceero K\p n\p pecypcbl
1 Bbuosnorus xak Hayka 2 0.5 bu6mmoreka LIOK https://m.edsoo.ru/7f41¢292
2 JKuBble crucTeMBI 1 UX OpraHU3anus 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUH COCTAaB U CTPOCHUE KIICTKH 8 1 bu6mmoteka L{OK https://m.edsoo.ru/7f41¢292
4 KuzneneaTenbHOCTD KJIETKH 6 bu6nunoteka LIOK https://m.edsoo.ru/7f41¢292
5 PasMHOXEHHE U HHIMBHIYaTbHOE PasBHTHE 5 1 bubmoreka [{OK https://m.edsoo.ru/7f41¢292
OpPraHU3MOB
6 HacnencTBeHHOCTS 1 H3MEHIHBOCTS 8 1.5 bubmoreka [{OK https://m.edsoo.ru/7f41¢292
OpPraHUu3MOB
7 Cenexuus OpranusMoB. OCHOBEI 3 bu6mmoteka IIOK https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTUHU
8 PesepBHoOe Bpemst 1 bubnuoreka [{OK https://m.edsoo.ru/7t41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
Ne HanmeHoBaHMe pa3jaeioB U TeM KosnyecTBo yacos JJ1eKTpOHHBIE (LU (PPpOBBIE) 00pa3oBaTeIbHbIE
n/n NMPOrpaMMbI Bcero K\p n\p pecypcbl
1 OBONIOLMOHHAS OUOJIOTHS 9 1 bu6nunoteka LIOK https://m.edsoo.ru/7f41cc74
2 Bo3HukHOBEHHE U pa3BUTHE KU3HU Ha 3emiie 9 0.5 bu6muoteka LIOK https://m.edsoo.ru/7f41cc74
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3 Opraau3Mbl U OKpYXKaromas cpeaa 5 1 bubmuoreka I{OK https://m.edsoo.ru/7t41cc74

4 Co00111eCTBA U DKOJIOTUUYECKHAE CUCTEMBI 9 bu6nmoteka LIOK https://m.edsoo.ru/7f41cc74

5 PeszepBHOE Bpems 2 bubmuoreka I{OK https://m.edsoo.ru/7t41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5

IHOYPOYHOE IINTAHUPOBAHHUE

JlabopaTtopHas pab6ota Ne
1 «3yuenne
KaTaJIUTUYECKON

10 KJIACC
Ne KoummyecrBo yacoB Aata wsyserus DJieKTpoHHbIE U (POBBIE 00pa3oBaTeIbHbIE
Tema ypoka
n/n pecypcbl
Bceero Ilnan Dakr
K\p n\p
1 EHONOMA B CHCTEMe HAVK 1 5.09 bubmuoreka I{OK https://m.eds00.ru/863¢6122
y https://m.edsoo.ru/863e632a

MeTtoabI TO3HAHUS )KUBOH 12.09
npupoabl. [IpakTrueckas
pabora Ne 1

2 «Mcnonws3oBanue 1 0.5 bubmuoreka [{OK https://m.edsoo.ru/863e6122
Pa3IMYHBIX METOJIOB TPU
W3YYEHHH OMOIOTUYECKUX
00BEKTOBY

3 buonorudeciue cuctemsl, 19.09 bu6mmoreka IIOK https://m.edsoo.ru/863e6564
MPOLIECCHI U UX U3YUYCHHE
XUMHUYECKUN COCTAB 26.09

4 kietku. Boma u 1 but6mmoreka [IOK https://m.edsoo.ru/863e674¢
MUHEpaIbHBIE CONU
benku. CocraB u 3.10

5 1 bu6mmoreka IIOK https://m.edsoo.ru/863e6b72
CTpOeHHUEe OEIKOB
depMeHTBI — 10.10
OMOJIOTHYECKHUE

6 HATaTH3aTOPBI. 1 0.5 bu6muoreka LIOK https://m.edsoo.ru/863e6b72
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aKTUBHOCTH (DEpMEHTOB
(Ha mpumepe aMusa3bl UIN
KaTaJsiasbl)»

VrineBoansl. JIunuael

17.10

bu6mmoreka LIOK https://m.edsoo.ru/863e6870

10

HyxkienHnoBbie KHUCIOTHI.
ATD

Hcrtopus u meTosl
WU3YYCHUS KICTKH.
Kiterouynas teopus

KieTka xak 1einoctHas
JKUBasi cucTemMa

24.10

7.11

14.11

bubmuoreka [{OK https://m.edsoo.ru/863e6d5¢

bu6mmoreka [IOK https://m.edsoo.ru/863e6e88

11

Crpoenue
9YKaPUOTHYECKOM KIICTKH.
Jlaboparopuas pabota Ne
2 «M3y4yeHue cTpoeHus
KJIETOK PacTEHUM,
KHBOTHBIX, TPHOOB U
OakTepuit o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpernaparax u ux
OTIMCaHUE»

0.5

21.11

bubmuoreka I{OK https://m.edsoo.ru/863e¢6f0
https://m.edsoo.ru/863e716¢

12

13
14

15

OOMEH BeLIECTB WU
MeTa00JIHN3M

®otocuaTe3. XEMOCHUHTE3
DHepreTUYecKuii 0OMeH

JKu3HEeHHBIN UKJIT KIETKH.
Jenenue knerku. MuTos.
JlabopaTtopHas pab6ota Ne
3 «HabnroaeHue MuTo3a B
KJIETKaX KOHYHKA
KOpEelIKa JIyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

0.5

28.11

5.12
12.12
19.12

bu6mmoreka LIOK https://m.edsoo.ru/863e766¢

but6mmoreka [IOK https://m.edsoo.ru/863e7¢98
but6mmoreka [IOK https://m.edsoo.ru/863e7aae

bubnmnoreka [{OK https://m.edsoo.ru/863e7dc4
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16

Buocunres Oenka.
Peakuusa matpuyHOro
CUHTE3a

26.12

bubnmoreka [{OK https://m.edsoo.ru/863e796e

17

18

Tpancasuus —
OnocuHTe3 OenKa
Hexnerounsie ¢popmbl
KU3HH — BUPYCHI

9.01

16.01

bu6mmoreka [IOK https:/m.edsoo.ru/863e796¢

bu6mmoreka LIOK https://m.edsoo.ru/863e7540

19
20

21

22

@DopMbI pa3MHOKEHUS
OpraHu3MOB

Meiio3

OOpa3oBaHue U pa3BUTHE
IIOJIOBBIX KJICTOK.
Omo1I0TBOpEHUE.
Jlaboparopuas pabota Ne
4 «3ydeHue CTpOCHHUS
IIOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOITpenaparax»

WNHnnBunyansHOE
pa3BUTHE OPraHU3MOB

0.5

23.01

30.01
6.02

13.02

bu6mmoreka LIOK https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka I{OK https://m.edsoo.ru/863¢7f4a

bubmuoreka I{OK https://m.eds00.ru/863e¢81b6

bu6mmoreka IIOK https://m.edsoo.ru/863e8436

23

I'enetuka — HayKa O
HaCJICACTBEHHOCTH U
U3MCHYNBOCTH

20.02

bu6mmoreka IIOK https://m.edsoo.ru/863e8612

24

25

3aKOHOMEPHOCTH

HaCJICOOBaHH ITPU3HAKOB.

Monorubpuanoe
CKpelUBaHNE
Jurudpumnoe
CKpelIrBaHue. 3aKOH
HE3aBUCHMOTO
HaclleI0BaHMsI TPU3HAKOB

27.02

5.03

bubmuoreka [{OK https://m.edsoo.ru/863e8878

bu6mmoreka IIOK https://m.edsoo.ru/863e89a4
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26

CueruieHHOoe
HaclleIOBaHKE MTPU3HAKOB.
JlaGopaTopHas padota Ne
5 «M3y4yeHue pe3yabpTaToB
MOHOTUOPHUIHOTO U
TUTUOPUIHOTO
CKpEUIBAHUS Y
Ipo30( Bl HAa TOTOBBIX
MUKpOITperaparax»

0.5

12.03

bu6mmoreka LIOK https://m.edsoo.ru/863e8c60

27

28

I'eneTuka momna.
HacnegoBanme
MPU3HAKOB, CIEIIJICHHBIX C
IIOJIOM

N3mMeHYnBOCTSD.
HenacnencrBennas
W3MEHYUBOCTb.
Jlaboparopnas pabota Ne
6. U3yuenue
MOJIU(PUKAITTOHHON
U3MEHUYUBOCTH,
IIOCTPOEHHUE
BAPUALIMOHHOTIO psija U
BAPUALIMOHHON KPUBON»

0.5

19.03

2.04

bubmuoreka I{OK https://m.eds00.ru/863e¢8c60

bubmuoreka [{OK https://m.edsoo.ru/863e8efe

29

30

HacnencrBennas
W3MEHYHUBOCTbD.
JlaGopatopnas pabota Ne
7. «AHanu3 MyTaluun y
Ipo30(UITBI HA TOTOBBIX
MHUKpPOITperaparax»

I'eneTuka uenoBeka

0.5

9.04

16.04

but6mmoreka IIOK https://m.edsoo.ru/863e8efe

bubnmoreka [{OK https://m.edsoo.ru/863e8d78

31

PezepBHbIit ypoK.
O600611eHue IO TeMe
«HacnencTBeHHOCTD U

23.04
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32

Cenexuus Kak HayKa u
nporecc

W3MEHYUBOCTD
OpraHUu3MOB»

30.04

bubmuoreka I{OK https://m.edsoo.ru/863¢9214

33

Metoabl U JOCTHKEHUS
CEJICKLIUU PACTCHUM U 1
AKHUBOTHBIX

7.05

bubmuoreka I{OK https://m.edsoo.ru/863¢9214

34

buorexnonorus xak
OTpaciib IPOU3BOJICTBA

14.05
21.05
28.05

bubmuoreka I{OK https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

34

11 KUIIACC

Ne i/

Tema ypoka

KoaunuecTBo yacoB

Bcero Kp m\p

Jlara
U3YYeHUs

JJIeKTPOHHbBIE HU(PPOBBIEC 00pa3oBaTeIbHbIE
pecypcsbl

DBOJIOIUS U METO/BI €€ U3yUeHHS

bubnuoreka [{OK https://m.edsoo.ru/863ea20e

HcTopus pa3BUTHS NpeACTaBIECHUI
00 >BOTIOIINHU

MukposBoiatronus

[Momynsus kak 3JeMeHTapHas
€/IMHUIIA BUJIA U YBOJIIOIIH.
JlaGopatopHas pabota Ne 1
«CpaBHeHUE BHJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»

bu6mmoteka IIOK https://m.edsoo.ru/863e¢9570

bu6mmoteka IIOK https://m.edsoo.ru/863e9cle

bubmuoteka [{OK https://m.edsoo.ru/863e99¢c6

JIBroky1e cuibl (3JIeMEHTapHbIE
(bakTOpbI) IBOJIIOLMU
EctectBenHbIi1 0TOOD 1 ero hopMbl
Pe3ynbTatel 3BOTIONMN:
IpUCIIOCOOIEHHOCTh OPTaHU3MOB U
BHU1000pa3zoBanue. JlaboparopHas
pabota Ne 2 «Oncanue

bubmuoreka I{OK https://m.edsoo.ru/863e9da4

but6mmoreka [IOK https://m.edsoo.ru/863e9ed0

but6mmoreka [{OK https://m.edsoo.ru/863e9fde
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IPUCIIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepa»
Hanpasnenus u nmytu
MaKpO3BOJIIOLUH

bubnuoreka I{OK https://m.edsoo.ru/863e9cle

HeobpaTtumocTs 3BOTIONINN

10

11

Ucrtopus xxu3nu Ha 3emiie u
METO/BI €€ U3Y4CHUS

['unoTe3bl MpOUCXOXKACHUS KUZHU
Ha 3emiie

bu6nmoteka IIOK https://m.edsoo.ru/863eaSa6

12

PazButue xxu3Hu Ha 3emIie o 3pam
U Teproiam

bu6nuoteka LIOK https://m.edsoo.ru/863eabbe

13

14

OCHOBHBIE 3Tarbl YBOJIIOLUN
pPacTUTEIBLHOTO U )KUBOTHOT'O MHPA.
[TpakTuueckast padorta Ne 1
«3y4yeHne NCKOMaeMbIX OCTaTKOB
pacTeHUii U )KUBOTHBIX B
KOJUTCKIIHSX )

CoBpeMeHHas cuctema
OpPTaHHYECKOTO MHUpa

0.5

bubnuoreka [{OK https://m.edsoo.ru/863ea8bc

bu6mmoteka IIOK https://m.edsoo.ru/863ea48e

15

16

DBOJTIOLMS YETTOBEKA
(a"HTpOTIOTEHE3)

JIBroxkymiue cuibl (pakTopsbl)
aHTpPOMNOreHe3a

bu6mmoteka IIOK https://m.edsoo.ru/863eac2c

bubmuoreka [{OK https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaANH DBOJIOIAN
YyeJIoBeKa

18

19

20

UenoBedeckue pachl U MPUPOTHBIC
aJIanTanuy 9eJI0BeKa

Peseprubriit ypok. O60011eHIE TIO
TeMe «BO3HUKHOBEHHE U Pa3BUTHE
JKU3HHU Ha 3eMIie»

DKoJorusl Kak HayKa

bubmuoreka [{OK https://m.edsoo.ru/863eaca2
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21

22

23

24

25

Cpenbl OOMTaHUS U SKOJIOTUIYECKHE
baxTops

AbGuotnueckue GakToOpHbI.
JlaGopaTopHas pabota Ne 3.
«Mopdonoruueckne 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT
oburanus». JlabopaTtopHas padora
No 4. «Bnusinue cBeTa Ha pOCT U
pPa3BHUTHE YEPEHKOB KOJIEYyCa

buotnyeckue pakTopsl

DKOJIOTUYECKUE XapAKTEPUCTUKU
nomymsitun. [Ipaktudeckas pabora
No 2 «ITopcuér nmnoTHOCTH
MOMYJISILIUKA Pa3HbIX BUOB
pacTeHun»

Coo0bmecTBa OpraHu3MoOB —
OUOLIEHO3

0.5

0.5

bu6numoteka IIOK https://m.edsoo.ru/863eafec

bu6nmoteka LIOK https://m.edsoo.ru/863eb10e

bu6nunotexa LIOK https://m.edsoo.ru/863eb348

bubnuoreka I{OK https://m.edsoo.ru/863eb46a

26

DKOJIOTHYECKHUE CUCTEMBI
(9KOCHCTEMBI)

bu6mmoteka I1OK https://m.edsoo.ru/863eb46a

27

28
29

30

OcHOBHBIE TIOKa3aTeIH
HKOCUCTEMBI. DKOJIOTUYECKUE
nupamuibl. CBOHCTBA SKOCUCTEM.
Cyxkueccust

[IpupoiHBIE S5KOCUCTEMBI
AHTPOTIOT€HHBIE YKOCHUCTEMBI
buocdepa — rnobdanpHas
AKOCHCTEMA 3eMITH

bu6mmoteka IIOK https://m.edsoo.ru/863eb5fa

bubmuoreka I{OK https://m.edsoo.ru/863ebb5Se

31

3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uocdepsl

but6mmoreka [{OK https://m.edsoo.ru/863ebd16

32

YenoseyecTBo B Onochepe 3emin

33

CocyiecTBoBaHN€e NPUPOABI U
YeJI0BEUEeCTBA

bubnuoreka [{OK https://m.edsoo.ru/863ebale
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PesepBHbIil ypok. O000IICHIE TEMBI

I[TPOTPAMME

34 «Coo011ecTBa U 3KOJIOTHUYECKUE 1
CHCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34 25
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INnct cornacoBaHusa k gokymeHTy Ne 48 ot 03.10.2023
MHnuymnaTtop cornacosaHna: Unbgykosa B.B. upektop
CornacoaHue nHnyumposaHo: 03.10.2023 14:59

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 | Wnepykosa B.B. 03.10.2023 - 14:59
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